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SECTION 22 0500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1 Piping materials and installation instructions coonnto most piping systems.
2 Transition fittings.

3 Dielectric fittings.

4. Mechanical sleeve seals.

5. Sleeves.

6 Escutcheons.

7 Grout.

8 Plumbing demolition.

9. Equipment installation requirements common to emeipt sections.

10. Painting and finishing.

11. Concrete bases.

12. Supports and anchorages.

13. Coordination drawings.

DEFINITIONS

Finished Spaces: Spaces other than mechanicaleatical equipment rooms, furred spaces,
pipe chases, unheated spaces immediately below spaces above ceilings, unexcavated
spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to viemtdors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to vieutdoors or subject to outdoor ambient
temperatures and weather conditions. Exampleadedooftop locations.

Concealed, Interior Installations: Concealed fnaw and protected from physical contact by
building occupants. Examples include above cesliawgd in chases.

Concealed, Exterior Installations: Concealed fraew and protected from weather conditions
and physical contact by building occupants but extbjfo outdoor ambient temperatures.
Examples include installations within unheated tehns!

The following are industry abbreviations for plagnaterials:
1. ABS: Acrylonitrile-butadiene-styrene plastic.

2. PE: Polyethylene plastic.

3. PVC: Polyvinyl chloride plastic.

COMMON WORK RESULTS FOR PLUMBING 220500-1
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G.

1.4

15

1.6

The following are industry abbreviations for rubbaaterials:
1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and dapesaccording to AWS D1.1, "Structural
Welding Code--Steel."

Steel Pipe Welding: Qualify processes and opesaocording to ASME Boiler and Pressure

Vessel Code: Section IX, "Welding and Brazing @icaltions."

1. Comply with provisions in ASME B31 Series, "Code Ryessure Piping."

2. Certify that each welder has passed AWS qualificatiests for welding processes
involved and that certification is current.

Electrical Characteristics for Plumbing Equipment:Equipment of higher electrical
characteristics may be furnished provided suchgsegp equipment is approved in writing and
connecting electrical services, circuit breakens] eonduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are spedifieequipment shall comply with
requirements.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes and tubes with factory-applied engscaMaintain end caps through shipping,
storage, and handling to prevent pipe end damadeaprevent entrance of dirt, debris, and
moisture.

Store plastic pipes protected from direct sunligBiipport to prevent sagging and bending.
COORDINATION

Arrange for pipe spaces, chases, slots, and opemnguilding structure during progress of
construction, to allow for plumbing installations.

Coordinate installation of required supporting degi and set sleeves in poured-in-place
concrete and other structural components as tleeganstructed.

Coordinate requirements for access panels and dooumbing items requiring access that
are concealed behind finished surfaces. Accesslpamd doors are specified in Division 08
Section "Access Doors and Frames."

Coordination Drawings: For piping in equipment m@and other congested areas, drawn to
1/4-inch scale or larger, on which the followingnts are shown and coordinated with each
other, using input from Installers of the itemsdhed:

Fire-suppression-water piping.

Domestic water piping.

Compressed air piping.

HVAC hydronic piping.

All equipment.

HVAC ductwork.

Electrical equipment and conduit.

NogahrwdhpE
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

In other Part?2 articles where subparagraph titeesow introduce lists, the following

requirements apply for product selection:

1. Manufacturers: Subject to compliance with requigats, provide products by the
manufacturers specified.

PIPE, TUBE, AND FITTINGS

Refer to individual Division 22 piping Sections fpipe, tube, and fitting materials and joining
methods.

Pipe Threads: ASME B1.20.1 for factory-threadgue@mnd pipe fittings.
JOINING MATERIALS
Refer to individual Division 22 piping Sections fgpecial joining materials not listed below.

Pipe-Flange Gasket Materials: Suitable for chehaca thermal conditions of piping system
contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, i3 maximum thickness unless
thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-mod cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250;ioaistand steel flanges.
2. AWWA C110, rubber, flat face, 1/8 inch thick, urdestherwise indicated; and full-face
or ring type, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon sigakss otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Tgpd material recommended by piping
system manufacturer, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloytnclude water-flushable flux according to
ASTM B 813.

Brazing Filler Metals: AWS A5.8, BCuP Series, cepphosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS ABA&g1, silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12 fevelding materials appropriate for wall
thickness and chemical analysis of steel pipe bewided.

Solvent Cements for Joining Plastic Piping:

1. ABS Piping: ASTM D 2235.

2.  CPVC Piping: ASTM F 493.

3. PVC Piping: ASTM D 2564. Include primer accordiogASTM F 656.
4 PVC to ABS Piping Transition: ASTM D 3138.
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2.4

A.

2.5

2.6

TRANSITION FITTINGS

AWWA Transition Couplings: Same size as, and withssure rating at least equal to and with
ends compatible with, piping to be joined.

1. Underground Piping NPS 1-1/2 and Smaller: Manuifact fitting or coupling.

2. Underground Piping NPS 2 and Larger: AWWA C219tahsleeve-type coupling.

3.  Aboveground Pressure Piping: Pipe fitting.

Plastic-to-Metal Transition Fittings: CPVC and P\@De-piece fitting with manufacturer's
Schedule 80 equivalent dimensions; one end witkathed brass insert, and one solvent-
cement-joint end.

Plastic-to-Metal Transition Adaptors: One-piedérfg with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insertpaadolvent-cement-joint end.

Plastic-to-Metal Transition Unions: MSS SP-107,MCPand PVC four-part union. Include
brass end, solvent-cement-joint end, rubber O-@ang, union nut.

Flexible Transition Couplings for Underground Noegsure Drainage Piping: ASTM C 1173
with elastomeric sleeve, ends same size as pigirgetjoined, and corrosion-resistant metal
band on each end.

DIELECTRIC FITTINGS

Description: Combination fitting of copper allopdaferrous materials with threaded, solder-
joint, plain, or weld-neck end connections thatahgtiping system materials.

Insulating Material: Suitable for system fluidepsure, and temperature.

Dielectric Unions: Factory-fabricated, union asbfm for 250-psig minimum working
pressure at 180 deg F.

Dielectric-Flange Kits: Companion-flange assenfolyfield assembly. Include flanges, full-

face- or ring-type neoprene or phenolic gasketnphe or polyethylene bolt sleeves, phenolic

washers, and steel backing washers.

1. Separate companion flanges and steel bolts and shal have 150- or 300-psig
minimum working pressure where required to suitesyspressures.

Dielectric Couplings: Galvanized-steel couplingttwinert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum workingssure at 225 deg F.

Dielectric Nipples: Electroplated steel nippletwihert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psigmmim working pressure at 225 deg F.

SLEEVES

Galvanized-Steel Sheet: 0.0239-inch minimum théslsn round tube closed with welded
longitudinal joint.

Steel Pipe: ASTM A 53, Type E, Grade B, Scheddlegélvanized, plain ends.
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C.

2.7

2.8

Cast Iron: Cast or fabricated "wall pipe" equiveléo ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise aibelic

Stack Sleeve Fittings: Manufactured, cast-iroewewith integral clamping flange. Include
clamping ring and bolts and nuts for membrane ftagh
1. Underdeck Clamp: Clamping ring with set screws.

ESCUTCHEONS

Description: Manufactured wall and ceiling escetmis and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulagging and an OD that completely covers
opening.

One-Piece, Deep-Pattern Type: Deep-drawn, boxezhéypass with polished chrome-plated
finish with set screw (security set screw).

One-Piece, Cast-Brass Type: With set screw (sgaat screw).
1. Finish: Polished chrome-plated.

GROUT

Description;: ASTM C 1107, Grade B, nonshrink andmetallic, dry hydraulic-cement grout.

1. Characteristics: Post-hardening, volume-adjustingpnstaining, noncorrosive,
nongaseous, and recommended for interior and exegpplications.

2. Design Mix: 5000-psi, 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirenmte and Division 22 Sections specifying
piping systems.

Contract Drawing plans, schematics, and diagraaiisate general location and arrangement of
piping systems. Indicated locations and arrangésnerere used to size pipe and calculate
friction loss, expansion, pump sizing, and othesigle considerations. Install piping as
indicated unless deviations to layout are appramre@oordination Drawings.

Install piping in concealed locations, unless otfige indicated and except in equipment rooms
and service areas.

Install piping at right angles or parallel to builg walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allaffisient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping at indicated slopes.
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H.

Install piping free of sags and bends.

Install fittings for changes in direction and bramonnections.

Install piping to allow application of insulation.

Select system components with pressure rating emualr greater than system operating

pressure.

Install escutcheons for penetrations of walls,ingd, and floors according to the following:
1. New Piping:

a.
b.

e.

f.

Piping with Fitting or Sleeve Protruding from WalDne-piece, deep-pattern type.
Chrome-Plated Piping: One-piece, cast-brass tytle polished chrome-plated
finish.

Insulated or Bare Piping at Wall and Floor Penetnatin Finished Spaces: One-
piece, cast-brass type with polished chrome-plfibésh.

Insulated or Bare Piping at Ceiling Penetrationg=imished Spaces: One-piece
cast-brass type with polished chrome-plated finish.

Insulated or Bare Piping in Unfinished Service $gacOne-piece, cast-brass type
with polished chrome-plated finish.

Insulated or Bare Piping in Equipment Rooms: Omeq cast-brass type.

Sleeves are not required for core-drilled holes.

Install sleeves for pipes passing through conaate masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with bsthfaces.

a. Exception: Extend sleeves installed in floors afctmanical equipment areas or
other wet areas 2 inches above finished floor leteitend cast-iron sleeve fittings
below floor slab as required to secure clamping iiming is specified.

2. Install sleeves in new walls and slabs as new vaaltsslabs are constructed.
3. Install sleeves that are large enough to provideiigh annular clear space between
sleeve and pipe or pipe insulation. Use the falhgysleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than NPS 6.

b. Steel Sheet Sleeves: For pipes NPS 6 and largawetmating gypsum-board
partitions.

C. Stack Sleeve Fittings: For pipes penetrating 8omith membrane waterproofing.

Secure flashing between clamping flanges. Insttion of cast-iron soil pipe to
extend sleeve to 2 inches above finished floorlle®Refer to Division 07 Section
"Sheet Metal Flashing and Trim" for flashing.

1)  Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal Emrspace between sleeve and pipe or
pipe insulation, using joint sealants appropriaie dize, depth, and location of joint.
Refer to Division 07 Section "Joint Sealants” fatarials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Semletrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow foch-annular clear space between pipe and sleeve
for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 isdhadiameter.

2. Install cast-iron "wall pipes" for sleeves 6 inclaesl larger in diameter.
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3. Mechanical Sleeve Seal Installation: Select type aumber of sealing elements
required for pipe material and size. Position pipecenter of sleeve. Assemble
mechanical sleeve seals and install in annularespatween pipe and sleeve. Tighten
bolts against pressure plates that cause sealmgeeats to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: dfistast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seateciSsleeve size to allow for 1-inch annular
clear space between pipe and sleeve for instattiaghanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select typel aumber of sealing elements
required for pipe material and size. Position pipecenter of sleeve. Assemble
mechanical sleeve seals and install in annularespatween pipe and sleeve. Tighten
bolts against pressure plates that cause sealmgeeats to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fis¢ing of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations fiidstop materials. Refer to Division 07
Section "Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sectiohghese Specifications for roughing-in
requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the followingquirements and Division 22 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrsel Biewn ends of steel pipe.

Remove scale, slag, dirt, and debris from insidd antside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushafie, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 ddATs "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWSsazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filleraingmplying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipeats according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Reanade pipe ends to remove burrs and restore

full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to ezlepipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittmwgh threads that are corroded or
damaged. Do not use pipe sections that have atawkepen welds.

Welded Joints: Construct joints according to AWBI[12, using qualified processes and
welding operators according to Part 1 "Quality Aasge" Article.
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H.

3.3

3.4

Flanged Joints: Select appropriate gasket matesiak, type, and thickness for service
application. Install gasket concentrically pogigd. Use suitable lubricants on bolt threads.

Plastic Piping Solvent-Cement Joints: Clean arydjaining surfaces. Join pipe and fittings

according to the following:

1. Comply with ASTM F 402 for safe-handling practick aeaners, primers, and solvent
cements.

2. ABS Piping: Join according to ASTM D 2235 and ASTM2661 Appendixes.

3. PVC Nonpressure Piping: Join according to ASTM85%2

4. PVC to ABS Nonpressure Transition Fittings: Joiccading to ASTM D 3138
Appendix.

Plastic Nonpressure Piping Gasketed Joints: Jmiarding to ASTM D 3212.

PE Piping Heat-Fusion Joints: Clean and dry jgjréarfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.

2. Plain-End Pipe and Socket Fittings: Use sockeabfus

Dissimilar-Material Piping Joints: Make joints ngiadapters compatible with materials of both
piping systems.

PIPING CONNECTIONS

Make connections according to the following, unlettgerwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjsde each valve and at final connection
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and largerjaadnt to flanged valves and at final

connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions dlahges to connect piping materials of
dissimilar metals.

4. Wet Piping Systems: Install dielectric couplingdamipple fittings to connect piping
materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headramless specific mounting heights are
not indicated.

Install equipment level and plumb, parallel andppadicular to other building systems and
components in exposed interior spaces, unlessvageeindicated.

Install plumbing equipment to facilitate serviceaintenance, and repair or replacement of
components. Connect equipment for ease of disatinge with minimum interference to other
installations. Extend grease fittings to accesdibtations.

Install equipment to allow right of way for pipimgstalled at required slope.

COMMON WORK RESULTS FOR PLUMBING 22 0500 - 8



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

3.5

A.

3.6

3.7

w

o O

m

PAINTING

Painting of plumbing systems, equipment, and coraptmis specified in Division 09 Sections
"Interior Painting" and "Exterior Painting."

Damage and Touchup: Repair marred and damageahfguinted finishes with materials and
procedures to match original factory finish.

ERECTION OF METAL SUPPORTS AND ANCHORAGES
Refer to Division 05 Section "Metal Fabricationet tructural steel.

Cut, fit, and place miscellaneous metal supportsii@tely in location, alignment, and elevation
to support and anchor plumbing materials and egeipm

Field Welding: Comply with AWS D1.1.
GROUTING

Mix and install grout for plumbing equipment basmabng surfaces, pump and other equipment
base plates, and anchors.

Clean surfaces that will come into contact withugro

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smoatingesurface for equipment.
Place grout around anchors.

Cure placed grout.

END OF SECTION

COMMON WORK RESULTS FOR PLUMBING 22 0500-9






GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

SECTION 22 0519 - METERS AND GAGES FOR PLUMBING MG

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Thermometers.
2. Gages.

3. Test plugs.

Related Sections:

1. Division 22 Section "Domestic Water Piping" for destic and fire-protection water
service meters inside the building.

DEFINITIONS

CR: Chlorosulfonated polyethylene synthetic rubber

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS

Product Data: For each type of product indicaiedlude performance curves, indicating
manufacturer's number, scale range.

PART 2 - PRODUCTS

2.1

A.

METAL-CASE, LIQUID-IN-GLASS THERMOMETERS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

1. Palmer - Wahl Instruments Inc.

2. Trerice, H. O. Co.

3. Weiss Instruments, Inc.

4, Weksler Instruments Operating Unit; Dresser Indestinstrument Div.

Case: Die-cast aluminum, 7 inches long.
Tube: Red or blue reading, organic-liquid filledth magnifying lens.

Tube Background: Satin-faced, nonreflective alwmnwith permanently etched scale
markings.
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E. Window: Glass or plastic.

F.  Connector: Adjustable type, 180 degrees in vdrtitame, 360 degrees in horizontal plane, with
locking device.

G. Stem: Copper-plated steel, aluminum, or brasshiemmowell installation and of length to suit
installation.

H.  Accuracy: Plus or minus 1 percent of range or pluminus 1 scale division to maximum of
1.5 percent of range.

2.2 THERMOWELLS
A.  Manufacturers: Same as manufacturer of thermonbeieg used.

B.  Description: Pressure-tight, socket-type metéhfitmade for insertion into piping and of type,
diameter, and length required to hold thermometer.

2.3 PRESSURE GAGES

A.  Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

AMETEK, Inc.; U.S. Gauge Div.

Ashcroft Commercial Instrument Operations; Dre$sdustries; Instrument Div.

Ernst Gage Co.

Palmer - Wahl Instruments Inc.

REO TEMP Instrument Corporation.

Trerice, H. O. Co.

Weiss Instruments, Inc.

Weksler Instruments Operating Unit; Dresser Indestinstrument Div.

Winters Instruments.

©CoNogrWNE

B. Direct-Mounting, Dial-Type Pressure Gages: Indigpdial type complying with
ASME B40.100.
1. Case: Dry type, drawn steel or cast aluminum,24ii¢h diameter.
2. Pressure-Element Assembly: Bourdon tube, unldsswise indicated.
3. Pressure Connection: Brass, NPS 1/4, bottom-otglee unless back-outlet type is
indicated.
Movement: Mechanical, with link to pressure eletrard connection to pointer.
Dial: Satin-faced, nonreflective aluminum with pmently etched scale markings.
Pointer: Red or other dark-color metal.
Window: Glass or plastic.
Ring: Metal.
. Accuracy: Grade B, plus or minus 2 percent of nddulf scale.
0. Vacuum-Pressure Range: 30-in. Hg of vacuum toslé @f pressure.
1. Range for Fluids under Pressure: Two times opejgiiessure.

RROo~NO O M

C. Pressure-Gage Fittings:
1. Valves: NPS 1/4 brass or stainless-steel neegdke ty
2. Snubbers: ASME B40.5, NPS 1/4 brass bushing watinosion-resistant, porous-metal
disc of material suitable for system fluid and wogkpressure.
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2.4

A.

TEST PLUGS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

Flow Design, Inc.

MG Piping Products Co.

National Meter, Inc.

Peterson Equipment Co., Inc.

Sisco Manufacturing Co.

Trerice, H. O. Co.

Watts Industries, Inc.; Water Products Div.

NoopwdhE

Description: Corrosion-resistant brass or stagieel body with core inserts and gasketed and
threaded cap, with extended stem for units to beiled in insulated piping.

Minimum Pressure and Temperature Rating: 500gskp0 deg F.

Core Inserts: One or two self-sealing rubber \valve
1. Insert material for water service at 20 to 200 Hegipall be CR.

PART 3 - EXECUTION

3.1

3.2

THERMOMETER APPLICATIONS

Install liquid-in-glass thermometers in the outéeach domestic, hot-water storage tank.
Provide the following temperature ranges for thamaters:

1. Domestic Hot Water: 30 to 180 deg F, with 2-degresde divisions.

2. Domestic Cold Water: 0 to 100 deg F, with 2-degrese divisions.

GAGE APPLICATIONS

Install dry-case-type pressure gages for inletdischarge of each pressure-reducing valve.
Install dry-case-type pressure gages and snubbsust@on and discharge of each pump.
INSTALLATIONS

Install direct-mounting thermometers and adjustie@rrand tilted positions.

Install thermowells with socket extending to cerkpipe and in vertical position in piping tees
where thermometers are indicated.

Install direct-mounting pressure gages in pipiresteith pressure gage located on pipe at most
readable position.

Install needle-valve and snubber fitting in pipfiog each pressure gage.

Install test plugs in tees in piping.
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F. Install thermometers and gages adjacent to machiandsequipment to allow service and
maintenance for thermometers, gages, machinesqigdment.

G. Adjust faces of thermometers and gages to propgedor best visibility.

END OF SECTION
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SECTION 22 0523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

12

13

14

15

A.

w

o 0

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Bronze ball valves.

2. Bronze lift check valves.

3. Bronze swing check valves.
4,

Chainwheels.

Related Sections:

1 Division 22 plumbing piping Sections for specialty valves applicable to those Sections
only.

2. Division 22 Section "ldentification for Plumbing Piping and Equipment” for valve tags
and schedules.

DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

0S&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

SUBMITTALS

Product Data: For each type of valve indicated.
QUALITY ASSURANCE

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.
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B.

C.

16

A.

B.

C.

ASME Compliance:

1
2.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 for valve materials for potable-water service.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

oukrwdE

U
1
2.

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or dightly open.

Block check valvesin either closed or open position.

se the following precautions during storage:

Maintain valve end protection.
Store valves indoors and maintain at higher than ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use dling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheel's or stems aslifting or rigging points.

PART 2 - PRODUCTS

21

C.

D.

GENERAL REQUIREMENTS FOR VALVES

Refer to valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1
2.
3.
4,

5.

Gear Actuator: For quarter-turn valves NPS 8 and larger.

Handwheel: For valves other than quarter-turn types.

Handlever: For quarter-turn valves NPS 6 and smaller.

Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for plug
valves, for each size square plug-valve head.

Chainwheel: Device for attachment to valve handwheel, stem, or other actuator; of size
and with chain for mounting height, asindicated in the "Valve Installation" Article.

Vavesin Insulated Piping: With 2-inch stem extensions and the following features:

1.

Ball Vaves. With extended operating handle of non-thermal-conductive materia, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

Butterfly Valves: With extended neck.
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F.  Vave-End Connections:
1 Flanged: With flanges according to ASME B16.1 for iron valves.
2. Solder Joint: With sockets according to ASME B16.18.
3. Threaded: With threads according to ASME B1.20.1.

G. VaveBypassand Drain Connections: MSS SP-45.
2.2 BRONZE BALL VALVES

A. Two-Piece, Full-Port, Bronze Ball Vaves with Stainless-Steel Trim:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Conbraco Industries, Inc.; Apollo Valves.
b Crane Co.; Crane Vave Group; Crane Valves.
C. Hammond Valve.
d. Milwaukee Vave Company.
e NIBCO INC.
f. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.
2. Description:
Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Materia: Bronze.
Ends. Threaded or soldered.
Seats: PTFE or TFE.
Stem: Stainless stedl.
Ball: Stainless steel, vented.
Port: Full.

T S@oan o

B. Three-Piece, Full-Port, Bronze Ball Vaves with Stainless-Steel Trim:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Conbraco Industries, Inc.; Apollo Valves.
b. Hammond Valve.
C. Milwaukee Vave Company.
d. NIBCO INC.
2. Description:
Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Materia: Bronze.
Ends: Threaded or soldered.
Seats: PTFE or TFE.
Stem: Stainless stedl.
Ball: Stainless stedl, vented.
Port: Full.

T T@ o ap T
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2.3 BRONZE LIFT CHECK VALVES

A. Class 125, Lift Check Vaves with Bronze Disc:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Crane Valves.
b. Jenkins Valves.
C. Stockham Division.
2. Description:
Standard: MSS SP-80, Type 1.
CWP Rating: 200 psig.
Body Design: Vertical flow.
Body Materia: ASTM B 61 or ASTM B 62, bronze.
Ends: Threaded.
Disc: Bronze.

~PQo0Te

24 BRONZE SWING CHECK VALVES

A. Class 125, Bronze Swing Check Valves with Bronze Disc:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
Crane Valves.
Jenkins Valves.
Stockham Division.
Hammond Valve.
Milwaukee Vave Company.
NIBCO INC.
Powell Valves.
Red-White Valve Corporation.
. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.
2. Description:
Standard: MSS SP-80, Type 3.
CWP Rating: 200 psig.
Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends: Threaded.
Disc: Bronze.

ST@ PP T
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B. Class 150, Bronze Swing Check Vaves with Bronze Disc:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Crane Valves.
b Jenkins Valves.
C. Stockham Division.
d. Milwaukee Vave Company.
e. NIBCO INC.
f. Red-White Valve Corporation.
2. Description:
a Standard: MSS SP-80, Type 3.
b. CWP Rating: 300 psig.
C. Body Design: Horizontal flow.
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d. Body Material: ASTM B 62, bronze.
e Ends: Threaded.
f. Disc: Bronze.
PART 3- EXECUTION
3.1 EXAMINATION
A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and

handling.

B.  Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

C.  Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Ingtall valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locatevavesfor easy access and provide separate support where necessary.
C. Instal valvesin horizonta piping with stem at or above center of pipe.

D. Ingall valvesin position to alow full stem movement.

E. Install check valves for proper direction of flow and as follows:

1 Swing Check Valves: In horizontal position with hinge pin level.
2. Lift Check Valves: With stem upright and plumb.

3.3 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valvesif persistent leaking occurs.

34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:
1. Shutoff Service: Ball valves.
2. Throttling Service: Ball valves.
3. Pump-Discharge Check Valves:
a NPS 2 and Smaller: Bronze swing check valves with bronze disc.
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B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C.  Sdect valves, except wafer types, with the following end connections:

1
2.
3.
4,
5.

6.

For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option isindicated in valve schedules below.

For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end
option isindicated in valve schedules bel ow.

For Copper Tubing, NPS 5 and Larger: Flanged ends.

For Steel Piping, NPS 2 and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS4: Flanged ends except where threaded valve-end
option isindicated in valve schedules bel ow.

For Steel Piping, NPS 5 and Larger: Flanged ends.

35 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. PipeNPS3and Smaller:

1
2.
3.

Bronze Vaves: May be provided with solder-joint ends instead of threaded ends.
Ball Valves: Two- or three-piece, full port, bronze with stainless-stegl trim.
Bronze Swing Check Valves: Class 150, bronze disc.

END OF SECTION
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SECTION 22 0529 - HANGERS AND SUPPORTS FOR PLUMBIR®PING AND EQUIPMENT

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following hangers andpsus for plumbing system piping and
equipment:

Steel pipe hangers and supports.

Trapeze pipe hangers.

Metal framing systems.

Thermal-hanger shield inserts.

Fastener systems.

Pipe stands.

Pipe positioning systems.

Equipment supports.

ONOGOAWNE

B. Related Sections include the following:
1. Division 05 Section "Metal Fabrications" for strurdl-steel shapes and plates for trapeze
hangers for pipe and equipment supports.
2. Division 21 Section "Wet-Pipe Sprinkler Systemst' pipe hangers for fire-suppression

piping.
1.3 DEFINITIONS
A. MSS: Manufacturers Standardization Society for Vatve and Fittings Industry Inc.

B.  Terminology: As defined in MSS SP-90, "Guidelir@s Terminology for Pipe Hangers and
Supports.”

1.4 PERFORMANCE REQUIREMENTS
A.  Structural Performance: Hangers and supports fomiping piping and equipment shall
withstand the effects of gravity loads and stresgigisin limits and under conditions indicated

according to ASCE/SEI 7 with factors as indicatethie structural notes.

B. Design supports for multiple pipes, including pigiands, capable of supporting combined
weight of supported systems, system contents,estdvater.

C. Design equipment supports capable of supportingbowed operating weight of supported
equipment and connected systems and components.

D. Design seismic-restraint hangers and supports ifong and equipment, and obtain approval
from authorities having jurisdiction.
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A.

1.6

SUBMITTALS

Product Data: For the following:

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.

3. Powder-actuated fastener systems.
4. Pipe positioning systems.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel accgrdim AWS D1.1, "Structural Welding
Code--Steel." and AWS D1.4, "Structural Welding EeReinforcing Steel."

Welding: Qualify procedures and personnel accaortinthe following:
1. AWS D1.1, "Structural Welding Code--Steel."

2. AWS D1.2, "Structural Welding Code--Aluminum."

3.  AWS D1.4, "Structural Welding Code--Reinforcing &té

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

In other Part 2 articles where titles below introeldists, the following requirements apply to

product selection:

1. Available Manufacturers: Subject to compliance hwiequirements, manufacturers
offering products that may be incorporated into\ttherk include, but are not limited to,
manufacturers specified.

STEEL PIPE HANGERS AND SUPPORTS

Description: MSS SP-58, Types 1 through 58, faetabricated components. Refer to Part 3
"Hanger and Support Applications" Article for wheoeuse specific hanger and support types.

Manufacturers:
1 AAA Technology & Specialties Co., Inc.

2 Bergen-Power Pipe Supports

3 B-Line Systems, Inc.; a division of Cooper Induesri
4. Carpenter & Paterson, Inc.

5. Empire Industries, Inc.

6 ERICO/Michigan Hanger Co.

7 Globe Pipe Hanger Products, Inc.

8 Grinnell Corp.

9 GS Metals Corp.

10. National Pipe Hanger Corporation.

11. PHD Manufacturing, Inc.

12. PHS Industries, Inc.

13. Piping Technology & Products, Inc.

14. Tolco Inc.

15. Holdrite
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C.

D.

E.

2.3

2.4

Galvanized, Metallic Coatings: Pregalvanized drdipped.
Nonmetallic Coatings: Plastic coating, jacketlitoer.

Padded Hangers: Hanger with fiberglass or othge pisulation pad or cushion for support of
bearing surface of piping.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or fieldrieated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rads, saddles, and U-bolts.

METAL FRAMING SYSTEMS

Description: MFMA-3, shop- or field-fabricated phisupport assembly made of steel channels
and other components.

Manufacturers:

B-Line Systems, Inc.; a division of Cooper Induestri
ERICO/Michigan Hanger Co.; ERISTRUT Div.
GS Metals Corp.

Power-Strut Div.; Tyco International, Ltd.

Thomas & Betts Corporation.

Tolco Inc.

Unistrut Corp.; Tyco International, Ltd.

NouosrwbdhrE

Coatings: Manufacturer's standard finish unlese beetal surfaces are indicated.
Nonmetallic Coatings: Plastic coating, jacketlioer.
THERMAL-HANGER SHIELD INSERTS

Description: 100-psig-minimum, compressive-strarigsulation insert encased in sheet metal
shield.

Manufacturers:

Carpenter & Paterson, Inc.
ERICO/Michigan Hanger Co.

PHS Industries, Inc.

Pipe Shields, Inc.

Rilco Manufacturing Company, Inc.
Value Engineered Products, Inc.

ourwNE

Insulation-Insert Material for Cold Piping: Watepellent treated, ASTM C 533, Type |
calcium silicate or ASTM C 552, Type |l cellulatagk with vapor barrier.

Insulation-Insert Material for Hot Piping: Waterpellent treated, ASTM C 533, Type |
calcium silicate or ASTM C 552, Type Il cellularagk

For Trapeze or Clamped Systems: Insert and ssletl cover entire circumference of pipe.
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F.

G.

2.6

2.7

For Clevis or Band Hangers: Insert and shieldl siosder lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet nsttiald for piping operating below ambient
air temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel studstoin hardened portland cement concrete
with pull-out, tension, and shear capacities appatp for supported loads and building
materials where used.
1. Manufacturers:

a. Hilti, Inc.

b ITW Ramset/Red Head.

C. Masterset Fastening Systems, Inc.

d. MKT Fastening, LLC.

e Powers Fasteners.

Mechanical-Expansion Anchors: Insert-wedge-typec-tioated steel, for use in hardened
portland cement concrete with pull-out, tensiong ahear capacities appropriate for supported
loads and building materials where used.
1. Manufacturers:

a B-Line Systems, Inc.; a division of Cooper Induestri

b. Empire Industries, Inc.

C. Hilti, Inc.

d ITW Ramset/Red Head.

e MKT Fastening, LLC.

f. Powers Fasteners.

PIPE STAND FABRICATION

Pipe Stands, General: Shop or field-fabricatecrabfies made of manufactured corrosion-
resistant components to support roof-mounted piping

Compact Pipe Stand: One-piece plastic unit witBgral-rod-roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation withanembrane penetration.
1. Manufacturers:

a. ERICO/Michigan Hanger Co.

b. MIRO Industries.

Low-Type, Single-Pipe Stand: One-piece plasticebasit with plastic roller, for roof
installation without membrane penetration.
1. Manufacturers:

a. MIRO Industries.

High-Type, Single-Pipe Stand: Assembly of baseticad and horizontal members, and pipe
support, for roof installation without membrane gigation.
1. Manufacturers:

a. ERICO/Michigan Hanger Co.

b. MIRO Industries.

C. Portable Pipe Hangers.
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2.8

29

2.10

2. Base: Plastic.

3.  Vertical Members: Two or more cadmium-plated-steelstainless-steel, continuous-
thread rods.

4, Horizontal Member: Cadmium-plated-steel or stagisteel rod with plastic or stainless-
steel, roller-type pipe support.

High-Type, Multiple-Pipe Stand: Assembly of basestical and horizontal members, and pipe
supports, for roof installation without membranegieation.

1. Manufacturers:

a. Portable Pipe Hangers.

b. Miro.

Bases: One or more plastic.

Vertical Members: Two or more protective-coategesthannels.

Horizontal Member: Protective-coated-steel channel

Pipe Supports: Galvanized-steel, clevis-type pigegers.

aprwd

Curb-Mounting-Type Pipe Stands: Shop- or fieldriedited pipe support made from structural-
steel shape, continuous-thread rods, and rollenhéwinting on permanent stationary roof curb.

PIPE POSITIONING SYSTEMS

Description: IAPMO PS 42, system of metal brackelips, and straps for positioning piping in
pipe spaces for plumbing fixtures for commercigllagations.

Manufacturers:

1. C & S Mfg. Corp.

2. HOLDRITE Corp.; Hubbard Enterprises.
3. Samco Stamping, Inc.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated ipguent support made from structural-steel
shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, steel platdsages, and bars; black and galvanized.
Grout: ASTM C 1107, factory-mixed and -packaged;, diydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterapplications.

1. Properties: Nonstaining, noncorrosive, and hongase
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

HANGER AND SUPPORT APPLICATIONS

Specific hanger and support requirements are $pédifi Sections specifying piping systems
and equipment.
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B.

Comply with MSS SP-69 for pipe hanger selectiond applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized, met@didings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for elgticoprotection where attachments are in
direct contact with copper tubing.

Use padded hangers for piping that is subjectrat&uing.

Horizontal-Piping Hangers and Supports: Unlesemilse indicated and except as specified in

piping system Sections, install the following types

1. Adjustable, Steel Clevis Hangers (MSS Type 1): Bospension of noninsulated or
insulated stationary pipes, NPS 1/2 to NPS 30.

2. Steel Pipe Clamps (MSS Type 4): For suspensioootif and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.

3. Pipe Hangers (MSS Type 5): For suspension of pip#3S 1/2 to NPS 4, to allow
off-center closure for hanger installation befoieperection.

4.  Adjustable, Steel Band Hangers (MSS Type 7): Faspsnsion of noninsulated
stationary pipes, NPS 1/2 to NPS 8.

5.  Adjustable, Swivel-Ring Band Hangers (MSS Type 1Bur suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.

6. U-Bolts (MSS Type 24): For support of heavy pidéBS 1/2 to NPS 30.

Vertical-Piping Clamps: Unless otherwise indicatedl except as specified in piping system

Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): Fmpsrt of pipe risers, NPS 3/4 to
NPS 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are requiredisar clamps.

Hanger-Rod Attachments: Unless otherwise indicatetiexcept as specified in piping system

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustmenioupinches for heavy loads.

2. Swivel Turnbuckles (MSS Type 15): For use with MBfpe 11, split pipe rings.

3. Malleable-Iron Sockets (MSS Type 16): For attaghiranger rods to various types of
building attachments.

4. Steel Weldless Eye Nuts (MSS Type 17): For 12466 deg F piping installations.

Building Attachments: Unless otherwise indicateul &xcept as specified in piping system

Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 1Byr upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use undef im&tallations with bar-joist
construction to attach to top flange of structstape.

3. Side-Beam or Channel Clamps (MSS Type 20): Fachihg to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attachirgetder of bottom flange of beams.

5. C-Clamps (MSS Type 23): For structural shapes.
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3.2

6. Top-Beam Clamps (MSS Type 25): For top of beanmifger rod is required tangent to
flange edge.

7. Side-Beam Clamps (MSS Type 27): For bottom ofldtbeams.

8. Steel-Beam Clamps with Eye Nuts (MSS Type 28): &aching to bottom of steel
I-beams for heavy loads.

9. Linked-Steel Clamps with Eye Nuts (MSS Type 29)or Rttaching to bottom of steel
I-beams for heavy loads, with link extensions.

10. Malleable Beam Clamps with Extension Pieces (MS$€T30): For attaching to
structural steel.

11. Welded-Steel Brackets: For support of pipes fratow, or for suspending from above
by using clip and rod. Use one of the following iftdicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

12. Side-Beam Brackets (MSS Type 34): For sides @i stewooden beams.

13. Plate Lugs (MSS Type 57): For attaching to steelis if flexibility at beam is required.

14. Horizontal Travelers (MSS Type 58): For supportpiging systems subject to linear
horizontal movement where headroom is limited.

Saddles and Shields: Unless otherwise indicatetl extept as specified in piping system

Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 3%o fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length reca@nded in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting laieal pipe.

Comply with MSS SP-69 for trapeze pipe hanger $eles and applications that are not
specified in piping system Sections.

Comply with MFMA-102 for metal framing system sdlens and applications that are not
specified in piping system Sections.

Use powder-actuated fasteners or mechanical-exgranginchors instead of building
attachments where required in concrete construction

Use pipe positioning systems in pipe spaces bepimchbing fixtures to support supply and
waste piping for plumbing fixtures.

HANGER AND SUPPORT INSTALLATION

Steel Pipe Hanger Installation: Comply with MSS&Pand MSS SP-89. Install hangers,
supports, clamps, and attachments as required dpegdy support piping from building
structure.

Trapeze Pipe Hanger Installation: Comply with M8%569 and MSS SP-89. Arrange for

grouping of parallel runs of horizontal piping asupport together on field-fabricated trapeze

pipe hangers.

1. Pipes of Various Sizes: Support together and spapezes for smallest pipe size or
install intermediate supports for smaller diamgtipes as specified above for individual
pipe hangers.
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2. Field fabricate from ASTM A 36/A 36M, steel shapetected for loads being supported.
Weld steel according to AWS D1.1.
3. Secure piping to trapeze hangers with upper pipegs.

C. Metal Framing System Installation: Arrange foruyping of parallel runs of piping and support
together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation: Install in @ipanger or shield for insulated piping.

E. Fastener System Installation:

1. Install powder-actuated fasteners for use in lighgit concrete or concrete slabs less
than 4 inches thick in concrete after concrete lexgqnl and completely cured. Use
operators that are licensed by powder-actuated nwmhufacturer. Install fasteners
according to powder-actuated tool manufacturersaiprg manual.

2. Install mechanical-expansion anchors in concretr abncrete is placed and completely
cured. Install fasteners according to manufactivertten instructions.

F. Pipe Positioning System Installation: Install sopplevices to make rigid supply and waste
piping connections to each plumbing fixture. Reéebivision 22 Section "Plumbing Fixtures"
for plumbing fixtures.

G. Install hangers and supports complete with necgssaerts, bolts, rods, nuts, washers, and
other accessories.

H.  Equipment Support Installation: Fabricate fromdeel-structural-steel shapes.

I Install hangers and supports to allow controlledrital and seismic movement of piping
systems, to permit freedom of movement between pipehors, and to facilitate action of
expansion joints, expansion loops, expansion bemaksimilar units.

J. Install lateral bracing with pipe hangers and sufgpi prevent swaying.

K. Install building attachments within concrete slabsattach to structural steel. Install additional
attachments at concentrated loads, including vafleasges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping. Install a®te inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars tlglowpenings at top of inserts.

L. Load Distribution: Install hangers and supportgging live and dead loads and stresses from
movement will not be transmitted to connected eapeipt.

M. Pipe Slopes: Install hangers and supports to geoindicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.9 (for buildiservices piping) are not exceeded.

N. Insulated Piping: Comply with the following:
1.  Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature:ar@ may project through
insulation.
b. Piping Operating below Ambient Air Temperature: eU$siermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits according to ASBSB&E.9 for building services

piping.
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3.3

3.5

2. Install MSS SP-58, Type 39, protection saddlesngfulation without vapor barrier is
indicated. Fill interior voids with insulation thanatches adjoining insulation.
a. Thermal-hanger shield inserts shall be used. utlecisteel weight-distribution
plate for pipe NPS 4 and larger if pipe is ins@ibm rollers.
3. Install MSS SP-58, Type 40, protective shields old piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Thermal-hanger shield inserts shall be used. tlechteel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed oHers.
4. Shield Dimensions for Pipe: Not less than theofeihg:
NPS 1/4 to NPS 3-1/2: 12 inches long and 0.04B thick.
NPS 4: 12 inches long and 0.06 inch thick.
NPS 5 and NPS 6: 18 inches long and 0.06 incl.thic
NPS 8 to NPS 14: 24 inches long and 0.075 inakthi
e. NPS 16 to NPS 24: 24 inches long and 0.105 incl.th
5. Pipes NPS 8 and Larger: Include wood inserts.
6. Insert Material: Length at least as long as ptoteshield.
7 Thermal-Hanger Shields: Install with insulatiom®athickness as piping insulation.

coop

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend e@uipfnom structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipnagt make smooth bearing surface.
Provide lateral bracing, to prevent swaying, fasipment supports.
METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabricasofor trapeze pipe hangers and equipment
supports.

Fit exposed connections together to form hairlmats. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1 procedures fhielded metal arc welding, appearance

and quality of welds, and methods used in corrgatialding work, and with the following:

1. Use materials and methods that minimize distoréind develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no rougtstesss after finishing and contours
of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distriboedbk equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hangersapghort rods to 1-1/2 inches.
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3.6 PAINTING

A. Touch Up: Cleaning and touchup painting of fielela, bolted connections, and abraded areas
of shop paint on miscellaneous metal are spedifi€ivision 09 painting Sections.

B. Galvanized Surfaces: Clean welds, bolted connesticand abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 22 0553 - IDENTIFICATION FOR PLUMBING PIPBIAND EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Stencils.

Valve tags.

arLNOPE

SUBMITTALS

Product Data: For each type of product indicated.
Valve numbering scheme.

COORDINATION

Coordinate installation of identifying devices wittompletion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices wititations of access panels and doors.

PART 2 - PRODUCTS

2.1

EQUIPMENT LABELS

Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicoloragtic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes famahment hardware.

Letter Color: Black.

Background Color: White.

Maximum Temperature: Able to withstand temperatune to 160 deg F.

Minimum Label Size: Length and width vary for régal label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units\ifewing distance is less than
24 inches, 1/2 inch for viewing distances up toifféhes, and proportionately larger
lettering for greater viewing distances. Inclué@eandary lettering two-thirds to three-
fourths the size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tappingws.

8. Adhesive: Contact-type permanent adhesive, cobrpatiith label and with substrate.

abrown

o
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B.

2.2

2.3

24

Label Content: Include equipment's Drawing dedignaor unique equipment number,
Drawing numbers where equipment is indicated (plafetails, and schedules), plus the
Specification Section number and title where eqeipims specified.

PIPE LABELS

General Requirements for Manufactured Pipe Lab@&seprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigidtigldormed to cover full circumference of
pipe and to attach to pipe without fasteners oeailie.

Self-Adhesive Pipe Labels: Printed plastic withteet-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of ipgp service using same designations or

abbreviations as used on Drawings, pipe size, aradraw indicating flow direction.

1. Flow-Direction Arrows: Integral with piping systeservice lettering to accommodate
both directions, or as separate unit on each pipel ko indicate flow direction.

2. Lettering Size: At least 1-1/2 inches high.

STENCILS

Stencils: Prepared with letter sizes according$ME A13.1 for piping; and minimum letter

height of 3/4 inch for access panel and door lakeHsipment labels, and similar operational

instructions.

1. Stencil Material: Fiberboard or metal.

2. Stencil Paint: Exterior, gloss, acrylic enamelcklainless otherwise indicated. Paint
may be in pressurized spray-can form.

3. Identification Paint: Exterior, acrylic enameldolors according to ASME A13.1 unless
otherwise indicated.

VALVE TAGS

Valve Tags: Stamped or engraved with 1/4-inchetsttfor piping system abbreviation and

1/2-inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thicknessd having predrilled or stamped
holes for attachment hardware.

2. Fasteners: Brass wire-link or beaded chain; oo&<h

Valve Schedules: For each piping system, on 83%/21-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as slamwalve tag), location of valve (room or
space), normal-operating position (open, closed, noodulating), and variations for
identification. Mark valves for emergency shutaffd similar special uses.

1. Valve-tag schedule shall be included in operatioth maintenance data.
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PART 3 - EXECUTION

3.1

A.

3.2

3.4

PREPARATION

Clean piping and equipment surfaces of substariescould impair bond of identification
devices, including dirt, oil, grease, release ageand incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each iteme&chanical equipment.
Locate equipment labels where accessible and gisibl

PIPE LABEL INSTALLATION

Piping Color-Coding: Painting of piping is speediin Division 09.

Stenciled Pipe Label Option: Stenciled labels rhayprovided instead of manufactured pipe
labels, at Installer's option. Install stencilédeplabels complying with ASME A13.1 on each
piping system.

1. Identification Paint: Use for contrasting backgrdu

2. Stencil Paint: Use for pipe marking.

Locate pipe labels where piping is exposed or akmmeessible ceilings in finished spaces;

machine rooms; accessible maintenance spaces sudhadts, tunnels, and plenums; and

exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short té&dof fixtures and terminal units.
Where flow pattern is not obvious, mark each pigaranch.

3. Near penetrations through walls, floors, ceilirays] inaccessible enclosures.

4, At access doors, manholes, and similar access sptiiatt permit view of concealed
piping.

5. Near major equipment items and other points ofilaiipn and termination.

6. Spaced at maximum intervals of 50 feet along each Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. tOmbérmediately spaced labels.

VALVE-TAG INSTALLATION

Install tags on valves and control devices in gsygstems, except check valves; valves within
factory-fabricated equipment units; angle stop @aj\faucets; convenience and lawn-watering
hose connections; and similar roughing-in connestiof end-use fixtures and units. List
tagged valves in a valve schedule.

Valve-Tag Application Schedule: Tag valves acamgydio size, shape, and color scheme and
with captions similar to those indicated in thddwling subparagraphs:
1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches, round.

b. Hot Water: 1-1/2 inches, round.
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2.  Valve-Tag Color:
a. Cold Water: Natural.
b. Hot Water: Natural.
3. Letter Color:
a. Cold Water: White.
b. Hot Water: White.

END OF SECTION

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

36G09115-00

2D553 -4



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

SECTION 22 0700 - PLUMBING INSULATION

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:
1. Insulation Materials:
a. Cellular glass.
b. Flexible elastomeric.
C. Mineral-fiber.
2 Insulating cements.
3 Adhesives.
4. Mastics.
5. Lagging adhesives.
6 Sealants.
7 Factory-applied jackets.
8 Field-applied fabric-reinforcing mesh.
9. Field-applied cloths.
10. Field-applied jackets.
11. Tapes.
12. Securements.
13. Corner angles.

13 SUBMITTALS

A.  Product Data: For each type of product indicatitiude thermal conductivity, thickness, and
jackets (both factory and field applied, if anyjdicate application of products.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: Insulation esldted materials shall have fire-test-
response characteristics indicated, as determipdddting identical products per ASTM E 84,
by a testing and inspecting agency acceptable ttwrties having jurisdiction. Factory label
insulation and jacket materials and adhesive, masipes, and cement material containers, with
appropriate markings of applicable testing andésspg agency.

1. Insulation Installed Indoors: Flame-spread indéX% or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index5 or less, and smoke-developed

index of 150 or less.
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A.

1.6

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shalinf@@ked by manufacturer with appropriate
ASTM standard designation, type and grade, andmaxi use temperature.

COORDINATION

Coordinate size and location of supports, hangarg] insulation shields specified in
Division 22 Section "Hangers and Supports for Pluingl®iping and Equipment.”

Coordinate clearance requirements with piping lkestdor piping insulation application and
equipment Installer for equipment insulation apticn. Before preparing piping Shop
Drawings, establish and maintain clearance req@rgsnfor installation of insulation and field-
applied jackets and finishes and for space reqdimenhaintenance.

Coordinate installation and testing of heat tracing

PART 2 - PRODUCTS

2.1

A.

INSULATION MATERIALS

Comply with requirements in Part 3 schedule asidier where insulating materials shall be
applied.

Products shall not contain asbestos, lead, meroumgercury compounds.

Foam insulation materials shall not use CFC or H@f&wing agents in the manufacturing
process.

Cellular Glass: Inorganic, incombustible, foameadcellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jackequirements are specified in "Factory-
Applied Jackets" Article.

1. Products: Subject to compliance with requirememitailable products that may be
incorporated into the Work include, but are notitied to, the following:

a. Pittsburgh Corning Corporation;

b. Knauf.

C. Johns Mansville.

d. Owens Corning.

Block Insulation: ASTM C 552, Type .

Special-Shaped Insulation: ASTM C 552, Type Il

Board Insulation: ASTM C 552, Type IV.

Preformed Pipe Insulation without Jacket: CompithwASTM C 552, Type I, Class 1.
Preformed Pipe Insulation with Factory-Applied ASASJ-SSL: Comply with
ASTM C 552, Type II, Class 2.

Factory fabricate shapes according to ASTM C 45DA8TM C 585.

oulrwN

~
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2.2

2.3

E.

Flexible Elastomeric: Closed-cell, sponge- or exjmd-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Typ&l sheet materials.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:
a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. RBX Corporation; Insul-Sheet 1800 and Insul-Tub6.18

Mineral-Fiber, Pipe and Tank Insulation: Mineralgbass fibers bonded with a thermosetting
resin. Semi rigid board material with factory-appli ASJ jacket complying with
ASTM C 1393, Type Il or Type IlIA Category 2, or tiproperties similar to ASTM C 612,
Type IB. Nominal density is 2.5 Ib/cu. ft. or moréelhermal conductivity (k-value) at 100
deg F is 0.29 Btu x in./h x sq. ft. x deg F or ledsactory-applied jacket requirements are
specified in "Factory-Applied Jackets" Article.
1. Products: Subject to compliance with requiremgmizyide from one of the following:

a. CertainTeed Corp.; CrimpWrap.

b. Johns Manville; MicroFlex.

C. Knauf Insulation; Pipe and Tank Insulation.

d. Manson Insulation Inc.; AK Flex.

e Owens Corning; Fiberglas Pipe and Tank Insulation.

ADHESIVES

Materials shall be compatible with insulation magtist, jackets, and substrates and for bonding
insulation to itself and to surfaces to be inswataless otherwise indicated.

ASJ Adhesive, and FSK and PVDC Jacket Adhesivempyp with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seamsjairds.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Childers Products, Division of ITW; CP-82.
b Foster Products Corporation, H. B. Fuller Compa®y20.
C. ITW TACC, Division of lllinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e Mon-Eco Industries, Inc.; 22-25.

PVC Jacket Adhesive: Compatible with PVC jacket.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Dow Chemical Company (The); 739, Dow Silicone.
b Johns-Manville; Zeston Perma-Weld, CEEL-TITE Sohfelding Adhesive.
C. P.1.C. Plastics, Inc.; Welding Adhesive.
d. Red Devil, Inc.; Celulon Ultra Clear.
e Speedline Corporation; Speedline Vinyl Adhesive.

MASTICS

Materials shall be compatible with insulation madks; jackets, and substrates; comply with
MIL-C-19565C, Type II.
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B. Vapor-Barrier Mastic: Water based; suitable foddar and outdoor use on below ambient
services.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:
a. Childers Products, Division of ITW; CP-35.
b Foster Products Corporation, H. B. Fuller Comp&®dy90.
C. ITW TACC, Division of lllinois Tool Works; CB-50.
d. Marathon Industries, Inc.; 590.
e. Mon-Eco Industries, Inc.; 55-40.
f. Vimasco Corporation; 749.
2.  Water-Vapor Permeance: ASTM E 96, Procedure Bl ferm at 43-mil (1.09-mm)
dry film thickness.
3. Service Temperature Range: Minus 20 to plus 180Fde
4. Solids Content: ASTM D 1644, 59 percent by voluene 71 percent by weight.
5. Color: White.

C. Breather Mastic: Water based; suitable for indmwdt outdoor use on above ambient services.

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:

Childers Products, Division of ITW; CP-10.

Foster Products Corporation, H. B. Fuller Comp&by00.

ITW TACC, Division of lllinois Tool Works; CB-05/15

Marathon Industries, Inc.; 550.

Mon-Eco Industries, Inc.; 55-50.

Vimasco Corporation; WC-1/WC-5.

Water -Vapor Permeance: ASTM F 1249, 3 perms &2&0nch dry film thickness.

Service Temperature Range: Minus 20 to plus 2@0Fde

Solids Content: 63 percent by volume and 73 perdogmweight.

Color: White.

ToQoTo

arwd

2.4 SEALANTS

A. Joint Sealants:

1. Joint Sealants for Polyisocyanurate Products: edtilip compliance with requirements,
available products that may be incorporated inboWork include, but are not limited to,
the following:

a. Childers Products, Division of ITW; CP-76.

b Foster Products Corporation, H. B. Fuller Compa&tdy45.

C. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e. Pittsburgh Corning Corporation; Pittseal 444.

f. Vimasco Corporation; 750.

Materials shall be compatible with insulation madks:, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus &@0r

Color: White or gray.

arwd

B. FSK and Metal Jacket Flashing Sealants:
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:
a. Childers Products, Division of ITW; CP-76-8.
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2.5

2.6

Foster Products Corporation, H. B. Fuller Comp&%y44.

Marathon Industries, Inc.; 405.

Mon-Eco Industries, Inc.; 44-05.

e.  Vimasco Corporation; 750.

Materials shall be compatible with insulation méksy, jackets, and substrates.
Fire- and water-resistant, flexible, elastomerilset.

Service Temperature Range: Minus 40 to plus 250Fde

Color: Aluminum.

oo

arwd

ASJ Flashing Sealants, and Vinyl, PVDC, and PV&&eElashing Sealants:

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:

a. Childers Products, Division of ITW; CP-76.

Materials shall be compatible with insulation madks:, jackets, and substrates.

Fire- and water-resistant, flexible, elastomerilset.

Service Temperature Range: Minus 40 to plus 2§0de

Color: White.

arwd

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-afdpjackets on various applications. When

factory-applied jackets are indicated, comply wité following:

1. ASJ: White, kraft-paper, fiberglass-reinforced irscrwith aluminum-foil backing;
complying with ASTM C 1136, Type |.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitieeylic-based adhesive covered by a
removable protective strip; complying with ASTM €36, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforcedrisn with kraft-paper backing;
complying with ASTM C 1136, Type II.

4. PVDC Jacket for Indoor Applications: 4-mil-thickyvhite PVDC biaxially oriented
barrier film with a permeance at 0.02 perms whestet according to ASTM E 96 and
with a flame-spread index of 5 and a smoke-develapaex of 20 when tested according
to ASTM E 84.

a. Products: Subject to compliance with requiremeantajlable products that may be
incorporated into the Work include, but are notitiéd to, the following:
1) Dow Chemical Company (The); Saran 540 Vapor Retarfeim and
Saran 560 Vapor Retarder Film.

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 924pe I, unless otherwise indicated.

PVC Jacket: High-impact-resistant, UV-resistant (P\¢omplying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll steakly for shop or field cutting and forming.
Thickness is indicated in field-applied jacket siies.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Johns Manville; Zeston.
b. P.I.C. Plastics, Inc.; FG Series.
C. Proto PVC Corporation; LoSmoke.
d. Speedline Corporation; SmokeSafe.
2.  Adhesive: As recommended by jacket material marufar.
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3.
4.

5.

Color: White.

Factory-fabricated fitting covers to match jacKetvailable; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radbmwvs, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, trapshanical joints, and P-trap and
supply covers for lavatories.

Factory-fabricated tank heads and tank side panels.

Metal Jacket:

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Childers Products, Division of ITW; Metal JacketiBgstems.
b. PABCO Metals Corporation; Surefit.
C. RPR Products, Inc.; Insul-Mate.
2. Aluminum Jacket: Comply with ASTM B 209, Alloy 380 3005, 3105 or 5005,
Temper H-14.
a. Factory cut and rolled to size.
b. Finish and thickness are indicated in field-appjeket schedules.
C. Moisture Barrier for Indoor Applications 3-mil-thicpolyethylene and kraft paper.
d Moisture Barrier for Qutdoor Applications: 3-miiitk, heat-bonded polyethylene
and kraft paper.
e. Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90-degree, startl long-radius
elbows.
3) Tee covers.
4)  Flange and union covers.
5)  End caps.
6) Beveled collars.
7)  Valve covers.
8) Field fabricate fitting covers only if factory-fabated fitting covers are not
available.
TAPES

ASJ Tape: White vapor-retarder tape matching fgeapplied jacket with acrylic adhesive,
complying with ASTM C 1136.

oukrwNE

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or sgjof#eSJ tape.

FSK Tape: Foil-face, vapor-retarder tape matclaotpry-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

ourwNE

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or sgjoffeSK tape.
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C.

PVC Tape: White vapor-retarder tape matching fagglied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces force/inch in width.

Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

arwpdE

Aluminum-Foil Tape: Vapor-retarder tape with amddhesive.
1. Width: 2 inches.

2. Thickness: 3.7 mils.

3 Adhesion: 100 ounces force/inch in width.

4 Elongation: 5 percent.

5 Tensile Strength: 34 Ibf/inch in width.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliangh wéquirements for installation and other

conditions affecting performance of insulation aggtion.

1.  Verify that systems and equipment to be insulatadehbeen tested and are free of
defects.

2. Verify that surfaces to be insulated are cleandyd

3. Proceed with installation only after unsatisfactoopnditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces ®wednsulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS
Install insulation materials, accessories, andsfias with smooth, straight, and even surfaces;
free of voids throughout the length of equipmend giping including fittings, valves, and

specialties.

Install insulation materials, forms, vapor barriersretarders, jackets, and thicknesses required
for each item of equipment and pipe system as Bpeédn insulation system schedules.

Install accessories compatible with insulation mate and suitable for the service. Install
accessories that do not corrode, soften, or otlseraitack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at tapldbottom of horizontal runs.

Install multiple layers of insulation with longitinl and end seams staggered.

Do not weld brackets, clips, or other attachmentads to piping, fittings, and specialties.
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G. Keep insulation materials dry during applicationl dinishing.

H. Install insulation with tight longitudinal seamsdaend joints. Bond seams and joints with
adhesive recommended by insulation material matwriac

l. Install insulation with least number of joints piiaal.

J. Where vapor barrier is indicated, seal joints, seaand penetrations in insulation at hangers,
supports, anchors, and other projections with yaorier mastic.

1. Install insulation continuously through hangers amslind anchor attachments.

2. For insulation application where vapor barriersiaticated, extend insulation on anchor
legs from point of attachment to supported iterpdmt of attachment to structure. Taper
and seal ends at attachment to structure with viagrer mastic.

3. Install insert materials and install insulationtightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing comgbuscommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjagepe insulation. Install shields over
jacket, arranged to protect jacket from tear orgture by hanger, support, and shield.

K.  Apply adhesives, mastics, and sealants at manuéistuecommended coverage rate and wet
and dry film thicknesses.

L. Install insulation with factory-applied jacketsfaiows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide ssipof same material as insulation
jacket. Secure strips with adhesive and outwairttlting staples along both edges of
strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2h@s. Install insulation with
longitudinal seams at bottom of pipe. Clean andsdrface to receive self-sealing lap.
Staple laps with outward clinching staples alongecat 4 inches o.c.

a. For below ambient services, apply vapor-barriertro@aver staples.

4. Cover joints and seams with tape as recommendeushiation material manufacturer to
maintain vapor seal.

5.  Where vapor barriers are indicated, apply vaporidgamastic on seams and joints and at
ends adjacent to pipe flanges and fittings.

M.  Cut insulation in a manner to avoid compressinglat®n more than 75 percent of its nominal
thickness.

N.  Finish installation with systems at operating ctinds. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying sdawsing material over damaged areas.
Extend patches at least 4 inches beyond damagasl. afelhere, staple, and seal patches similar
to butt joints.

P.  For above ambient services, do not install insoifato the following:
1.  Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
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3.4

3.5

5. Handholes.
0. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: dtistnsulation continuously through roof

penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulatidg@minate insulation above roof surface
and seal with joint sealant. For applications meg indoor and outdoor insulation,
install insulation for outdoor applications tighilgined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roefsfiing at least 2 inches below top of
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior WRaénetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flastgaglant.

Insulation Installation at Aboveground Exterior WdPenetrations:  Install insulation

continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulatiageminate insulation inside wall surface
and seal with joint sealant. For applications meg indoor and outdoor insulation,
install insulation for outdoor applications tighilgined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wadlsthing and overlap wall flashing at
least 2 inches.

4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Padit Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls arattgions.

Insulation Installation at Fire-Rated Wall and Ram Penetrations: Install insulation

continuously through penetrations of fire-ratedlsvahd partitions.

1. Comply with requirements in Division 07 Section réstopping" for firestopping and
fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through figeenetrations.

2. Seal penetrations through fire-rated assemblies.ompgly with requirements in
Division 07 Section "Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to iaulation materials except where more
specific requirements are specified in various fiiyselation material installation articles.
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B. Insulation Installation on Fittings, Valves, Strig, Flanges, and Unions:
1. Install insulation over fittings, valves, straingitanges, unions, and other specialties with
continuous thermal and vapor-retarder integrityess otherwise indicated.
2. Insulate pipe elbows using preformed fitting insioka or mitered fittings made from

same material and density as adjacent pipe inenlatEach piece shall be butted tightly
against adjoining piece and bonded with adheskil joints, seams, voids, and irregular
surfaces with insulating cement finished to a simpobard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting instita or sectional pipe insulation of same
material and thickness as used for adjacent pipg.sectional pipe insulation to fit. Butt
each section closely to the next and hold in pladd tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation sectional pipe insulation of same
material, density, and thickness as used for adfapge. Overlap adjoining pipe
insulation by not less than two times the thickne§spipe insulation, or one pipe
diameter, whichever is thicker. For valves, intilap to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fiihjs, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting inswator sectional pipe insulation of same
material, density, and thickness as used for adfapge. Overlap adjoining pipe
insulation by not less than two times the thickne§spipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, searasd irregular surfaces with insulating
cement. Insulate strainers so strainer baskegdlaw plug can be easily removed and
replaced without damaging the insulation and jack@rovide a removable reusable
insulation cover. For below ambient services, jmteva design that maintains vapor
barrier.

6. Insulate flanges and unions using a section of sxed preformed pipe insulation.
Overlap adjoining pipe insulation by not less tharo times the thickness of pipe
insulation, or one pipe diameter, whichever iskéic

7. Cover segmented insulated surfaces with a laydingthing cement and coat with a
mastic. Install vapor-barrier mastic for below aeni services and a breather mastic for
above ambient services. Reinforce the mastic faithic-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-aapjacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbewviees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tap€ Bdvers to adjoining insulation
facing using PVC tape.

C. Insulate instrument connections for thermometerssgure gages, pressure temperature taps,
test connections, flow meters, sensors, switches,te@nsmitters on insulated pipes, vessels,
and equipment. Shape insulation at these conmescty tapering it to and around the
connection with insulating cement and finish wiihighing cement, mastic, and flashing
sealant.

3.6 CELLULAR-GLASS INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes
1. Secure each layer of insulation to pipe with wirebands and tighten bands without
deforming insulation materials.
2. Where vapor barriers are indicated, seal longiide®ams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.
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3.7

3. For insulation with factory-applied jackets on ab@mbient services, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on helambient services, do not staple
longitudinal tabs but secure tabs with additiordfiesive as recommended by insulation
material manufacturer and seal with vapor-barriastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameiepipe flange.

2. Make width of insulation section same as overafitiviof flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flangsulation and outer circumference of
adjacent straight pipe segments with cut sectidnsetiular-glass block insulation of
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recomaed adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows

1. Install preformed sections of same material asgéttasegments of pipe insulation when
available. Secure according to manufacturer'davrinstructions.

2. When preformed sections of insulation are not awdél, install mitered sections of
cellular-glass insulation. Secure insulation matemwith wire or bands.

Insulation Installation on Valves and Pipe Spei@ait

1. Install preformed sections of cellular-glass infiotato valve body.

2. Arrange insulation to permit access to packing smdllow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for fi@rinsulation application.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

Seal longitudinal seams and end joints with martufac's recommended adhesive to eliminate
openings in insulation that allow passage of asudace being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pifanfye.

2. Make width of insulation section same as overatittviof flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flangsukation and outer circumference of
adjacent straight pipe segments with cut sectibrsh@et insulation of same thickness as
pipe insulation.

4, Secure insulation to flanges and seal seams withufaaturer's recommended adhesive
to eliminate openings in insulation that allow @agEs of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams witlhufaeturer's recommended adhesive to
eliminate openings in insulation that allow passaig&r to surface being insulated.

Insulation Installation on Valves and Pipe Spei@ait
1. Install preformed valve covers manufactured of sanagerial as pipe insulation when
available.
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3.8

3.9

3.10

2. When preformed valve covers are not availablealhsut sections of pipe and sheet
insulation to valve body. Arrange insulation tam# access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for fiarinsulation application.

4, Secure insulation to valves and specialties and seams with manufacturer's
recommended adhesive to eliminate openings in atisal that allow passage of air to
surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, instaially over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-iogkrlap at seams and joints.

2. Embed glass cloth between two 0.062-inch-thicksotagging adhesive.

3. Completely encapsulate insulation with coatingyilegno exposed insulation.

Where FSK jackets are indicated, install as follows

Draw jacket material smooth and tight.

Install lap or joint strips with same material asket.

Secure jacket to insulation with manufacturer'®nemended adhesive.

Install jacket with 1-1/2-inch laps at longitudinedams and 3-inch-wide joint strips at
end joints.

Seal openings, punctures, and breaks in vapordetgackets and exposed insulation
with vapor-barrier mastic.

pwpPE

o

Where PVC jackets are indicated, install with lhirmverlap at longitudinal seams and end

joints; for horizontal applications, install witbrigitudinal seams along top and bottom of tanks

and vessels. Seal with manufacturer's recommeadieesive.

1.  Apply two continuous beads of adhesive to seamgants, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install witmehi overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged talshater. Seal end joints with weatherproof
sealant recommended by insulation manufacturercurgejacket with stainless-steel bands
12 inches o.c. and at end joints.

FINISHES

Equipment and Pipe Insulation with ASJ, Glass-Claih Other Paintable Jacket Material:
Paint jacket with paint system identified below aas specified in Division 09 painting
Sections.
1. Flat Acrylic Finish: One finish coat over a printéat is compatible with jacket material
and finish coat paint. Add fungicidal agent todenfabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsisize.

Do not field paint aluminum jackets.
EQUIPMENT INSULATION SCHEDULE

Insulation materials and thicknesses are identliigldw. If more than one material is listed for
a type of equipment, selection from materials tlsgeContractor's option.
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3.11

A.

3.12

3.13

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulatiortemias and thicknesses are identified for
each piping system and pipe size range. If maaa tne material is listed for a piping system,
selection from materials listed is Contractor'sampt

Items Not Insulated: Unless otherwise indicatedndit install insulation on the following:
1. Drainage piping located in crawl spaces.

2. Underground piping.

3. Chrome-plated pipes and fittings unless therepistantial for personnel injury.

INDOOR PIPING INSULATION SCHEDULE

Domestic Hot and Recirculated Hot Water:

1.  All Pipe Sizes: Insulation shall be the following:
a. Cellular Glass: 2 inches thick.
b. Mineral-Fiber: 2 inches thick.

Exposed Sanitary Drains, Domestic Water, Domestit Water, and Stops for Plumbing
Fixtures for People with Disabilities:
1. Refer to plumbing fixture specification section.
Condensate and Equipment Drain Water:
1.  All Pipe Sizes: Insulation shall be one of thddwaing:
a. Cellular Glass: 1-inch thick.
b. Flexible Elastomeric: 3/4 inch thick.
INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For iraidn with factory-applied jacket, install the
field-applied jacket over the factory-applied jacke

If more than one material is listed, selection fnoaterials listed is Contractor's option.

Piping, Exposed:
1. PVC: 20 mils thick.

OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For iraidn with factory-applied jacket, install the
field-applied jacket over the factory-applied jacke

If more than one material is listed, selection fnoaterials listed is Contractor's option.
Piping, Exposed:

1.  Aluminum, Corrugated, Stucco Embossed with Z-Shapecking Seam: 0.024 inch
thick.

END OF SECTION
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SECTION 22 1116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

A.

1.2

13

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Under-building slab and aboveground domestic waigres, tubes, fittings, and
specialties inside the building.

2. Specialty valves.

Related Section:

1. Division 22 Section "Common Work Results for Plumiddi for transition and dielectric
fittings, escutcheons, sleeves, sleeve seals and. gr

SUBMITTALS

Product Data.

Water Samples: Specified in "Cleaning" Article.

Field quality-control reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or otharkings of specified testing agency.

Comply with NSF 61 for potable domestic water pgpand components.

PROJECT CONDITIONS

Interruption of Existing Water Service: Do notdrmupt water service to facilities occupied by

Owner or others unless permitted under the follgnwgonditions and then only after arranging

to provide temporary water service according tamegnents indicated:

1. Notify Construction Manager and Owner no fewer th&a days in advance of proposed

interruption of water service.
2. Do not proceed with interruption of water serviagghaut Owner's written permission.

PART 2 - PRODUCTS

2.1

A.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Aeidor applications of pipe, tube, fitting
materials, and joining methods for specific sersj@rvice locations, and pipe sizes.
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2.2

A.

2.3

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L water tubeyven temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.1&sgsure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22pught-copper pressure fittings.

3. Bronze Flanges: ASME B16.24, Class 150, with gejdiet ends.

4. Copper Unions: MSS SP-123, cast-copper-alloy, exal-stock body, with ball-and-
socket, metal-to-metal seating surfaces, and s@bi@ror threaded ends.

Soft Copper Tube: ASTM B 88, Type K water tubenesaied temper.
1. Copper Solder-Joint Fittings: ASME B16.22, wrougbpper pressure fittings.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubbelat fface, 1/8 inch thick or
ASME B16.21, nonmetallic and asbestos free, urdéssrwise indicated; full-face or ring type
unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2drbon steel unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloyfnclude water-flushable flux according to
ASTM B 813.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Serie®pper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

PART 3 - EXECUTION

3.1

A.

3.2

EARTHWORK

Comply with requirements in Division 31 Section PBaMoving" for excavating, trenching,
and backfilling.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicatergé location and arrangement of domestic
water piping. Indicated locations and arrangemargsused to size pipe and calculate friction
loss, expansion, and other design consideratibrstall piping as indicated unless deviations to
layout are approved on Coordination Drawings.

Install soft copper Type K tubing with no joints der building slab according to CDA's
"Copper Tube Handbook."

Install shutoff valve, hose-end drain valve, steajmpressure gage, and test tee with valve,
inside the building at each domestic water sernd@o&ance, or as indicated on drawings.
Comply with requirements in Division 22 Section "tdes and Gages for Plumbing Piping" for
pressure gages and Division 22 Section "DomestitekMiping Specialties” for drain valves
and strainers.

Install shutoff valve immediately upstream of ed@ectric fitting.
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E.

3.3

Install water-pressure-reducing valves downstreaomf shutoff valves. Comply with
requirements in Division 22 Section "Domestic Wa&giing Specialties" for pressure-reducing
valves.

Install domestic water piping level without pitchdaplumb.

Rough-in domestic water piping for water-meter atiation according to utility company's
requirements.

Install piping concealed from view and protecteairirphysical contact by building occupants
unless otherwise indicated and except in equipmmms and service areas.

Install piping at right angles or parallel to builg walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allayffisient space for ceiling panel removal, and
coordinate with other services occupying that space

Install piping adjacent to equipment and speciiteallow service and maintenance.
Install piping to permit valve servicing.

Install nipples, unions, special fittings, and wswith pressure ratings the same as or higher
than system pressure rating used in applicatiolzsvbenless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and bramonnections in above ground piping.

Install unions in copper tubing at final connectiwneach piece of equipment, machine, and
specialty.

Install thermostats in hot-water circulation pipin@€omply with requirements in Division 22
Section "Domestic Water Pumps" for thermostats.

Install thermometers on inlet and outlet pipingnifrceach water heater. Comply with
requirements in Division 22 Section "Meters and €aipr Plumbing Piping" for thermometers.

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrsel Biewn ends of steel pipe.

Remove scale, slag, dirt, and debris from inside @utside of pipes, tubes, and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipeats according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Reanadee pipe ends to remove burrs and restore

full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to ezlguipe threads.

2. Damaged Threads: Do not use pipe or pipe fittmwgh threads that are corroded or
damaged.
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D.

3.4

3.5

3.6

3.7

Brazed Joints: Join copper tube and fittings atiogrto CDA's "Copper Tube Handbook,"
"Brazed Joints" Chapter.

Soldered Joints: Apply ASTM B 813, water-flushafilex to end of tube. Join copper tube and
fittings according to ASTM B 828 or CDA's "Coppeulle Handbook."

VALVE INSTALLATION

General-Duty Valves: Comply with requirements iwiBion 22 Section "General-Duty Valves
for Plumbing Piping" for valve installations.

Install shutoff valve close to water main on eacdéinbh and riser serving plumbing fixtures or

equipment, on each water supply to equipment, andagh water supply to plumbing fixtures

that do not have supply stops. Use ball valvepiping NPS 4 and smaller. Use gate valves
for piping NPS 6 and larger.

Install drain valves for equipment at base of eaater riser, at low points in horizontal piping,
and where required to drain water piping. Drailves are specified in Division 22 Section
"Domestic Water Piping Specialties.”

1. Hose-End Drain Valves: At low points in water ngirisers, and branches.

TRANSITION FITTING INSTALLATION
Install transition couplings at joints of dissinmilaiping.

Transition Fittings in Underground Domestic Watggiiiy:
1. NPS 1-1/2 and Smaller: Fitting-type coupling.
2. NPS 2 and Larger: Sleeve-type coupling.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connecti®of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 and Smaller: Usel@atric unions.

Dielectric Fittings for NPS 2-1/2.

3" and Larger: Use dielectric flange kits.

HANGER AND SUPPORT INSTALLATION

Comply with requirements in Division 22 Section figers and Supports for Plumbing Piping
and Equipment" for pipe hanger and support prodarutsinstallation.
1.  Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:
a. 100 Feet and Less: MSS Type 1, adjustable, degbhangers.
b. Longer Than 100 Feet: MSS Type 43, adjustablerblhngers.
3. Multiple, Straight, Horizontal Piping Runs 100 FeetLonger: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

Support vertical piping and tubing at base andhahdloor.
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C. Rod diameter may be reduced one size for doubldwaoders, to a minimum of 3/8 inch.

D. Install hangers for copper tubing with the follogsimaximum horizontal spacing and minimum
rod diameters:

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.

NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.

NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

NPS 2-1/2: 108 inches with 1/2-inch rod.

NPS 3 to NPS 5: 10 feet with 1/2-inch rod.

NPS 6: 10 feet with 5/8-inch rod.

NPS 8: 10 feet with 3/4-inch rod.

NooprwdhE

E. Install supports for vertical copper tubing evefyféet.

F.  Support piping and tubing not listed in this asielccording to MSS SP-69 and manufacturer's
written instructions.

3.8 CONNECTIONS
A. Drawings indicate general arrangement of pipirtgnfis, and specialties.
B. Install piping adjacent to equipment and machioeslbw service and maintenance.

C. Connect domestic water piping to exterior watexser piping. Use transition fitting to join
dissimilar piping materials.

D. Connect domestic water piping to water-servicengjpiith shutoff valve; extend and connect
to the following:

1. Water Heaters: Cold-water inlet and hot-water eiupiping in sizes indicated, but not
smaller than sizes of water heater connectionsvi@e shutoff valve and union for each
connection. Use flanges instead of unions for IRA%2 and larger.

2. Plumbing Fixtures: Cold- and hot-water supply pipin sizes indicated, but not smaller
than required by plumbing code. Comply with regaients in Division 22 plumbing
fixture Sections for connection sizes.

3. Equipment: Cold- and hot-water supply piping adidgated, but not smaller than
equipment connections. Provide shutoff valve antm for each connection. Use
flanges instead of unions for NPS 3" and larger.

3.9 ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls,icgdl, and floors as identified in Division 22
Section "Common Work Results for Plumbing."

3.10 SLEEVE INSTALLATION
A.  General Requirements: Install sleeves for pipes tabes passing through penetrations in

floors, partitions, roofs, and walls as identifiedDivision 22 Section "Common Work Results
for Plumbing."
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B.

3.11

3.12

3.13

D.

Fire-Barrier Penetrations: Maintain indicated fia¢ing of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations fivisetop materials. Comply with requirements
in Division 07 Section "Firestopping" for firestopaterials and installations.

SLEEVE SEAL INSTALLATION

Install sleeve seals in sleeves in exterior corcredlls at water-service piping entries into
building as identified in Division 22 Section "CoramWork Results for Plumbing."

IDENTIFICATION

Identify system components. Comply with requiretagén Division 22 Section "ldentification
for Plumbing Piping and Equipment” for identificatimaterials and installation.

FIELD QUALITY CONTROL
Perform tests and inspections.

Piping Inspections:

1. Do not enclose, cover, or put piping into operationtil it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jadiction at least one day before
inspection must be made. Perform tests specifialbin presence of authorities having
jurisdiction:

a. Roughing-in Inspection: Arrange for inspection pping before concealing or
closing-in after roughing-in and before settingudies.

b. Final Inspection: Arrange final inspection for laatities having jurisdiction to
observe tests specified below and to ensure congdiwith requirements.

3. Reinspection: If authorities having jurisdictiomd that piping will not pass tests or
inspections, make required corrections and arrérgeinspection.

4. Reports: Prepare inspection reports and have thigmed by authorities having
jurisdiction.

Piping Tests:

1. Fill domestic water piping. Check components ttedaine that they are not air bound
and that piping is full of water.

2. Test for leaks and defects in new piping and paftexisting piping that have been
altered, extended, or repaired. If testing is quenkd in segments, submit a separate
report for each test, complete with diagram of iparbf piping tested.

3. Leave new, altered, extended, or replaced domestter piping uncovered and
unconcealed until it has been tested and appro¥edgose work that was covered or
concealed before it was tested.

4, Cap and subject piping to static water pressur&@fpsig above operating pressure,
without exceeding pressure rating of piping systeaterials. Isolate test source and
allow to stand for four hours. Leaks and lossesst pressure constitute defects that must
be repaired.

5. Repair leaks and defects with new materials anelstgtiping or portion thereof until
satisfactory results are obtained.

6. Prepare reports for tests and for corrective actouired.

Domestic water piping will be considered defecifviedoes not pass tests and inspections.
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E. Prepare test and inspection reports.
3.14 ADJUSTING

A.  Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4 Remove plugs used during testing of piping andtéonporary sealing of piping during
installation.
Remove and clean strainer screens. Close dramsahd replace drain plugs.
Remove filter cartridges from housings and verifgtt cartridges are as specified for
application where used and are clean and readystar
7. Check plumbing specialties and verify proper sgiijradjustments, and operation.

o a

3.15 CLEANING

A. Clean and disinfect potable domestic water pipsmfpows:

1. Purge new piping and parts of existing piping thate been altered, extended, or
repaired before using.

2. Use purging and disinfecting procedures prescribeduthorities having jurisdiction; if
methods are not prescribed, use procedures dedciibeeither AWWA C651 or
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water witily water does not appear at
outlets.
b. Fill and isolate system according to either offtiilowing:
1)  Fill system or part thereof with water/chlorinelgan with at least 50 ppm
of chlorine. Isolate with valves and allow to stdar 24 hours.
2)  Fill system or part thereof with water/chlorine w@n with at least 200
ppm of chlorine. Isolate and allow to stand faethhours.
C. Flush system with clean, potable water until namghk is in water coming from
system after the standing time.
d. Submit water samples in sterile bottles to autlesrihaving jurisdiction. Repeat
procedures if biological examination shows contatian.

B. Prepare and submit reports of purging and disinfgctctivities.
C. Cleaninterior of domestic water piping system.niRee dirt and debris as work progresses.
3.16 PIPING SCHEDULE

A. Transition and special fittings with pressure rggirat least equal to piping rating may be used
in applications below unless otherwise indicated.

B.  Flanges and unions may be used for abovegroundgpjpints unless otherwise indicated.

C.  Under-building-slab, domestic water, building seevpiping, NPS 4 and smaller, shall be the

following:
1. Soft copper tube, ASTM B 88, Type K; wrought-coppelder-joint fittings; and brazed
joints.

DOMESTIC WATER PIPING 221116 -7



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

D. Aboveground domestic water piping, shall be thiofaing:

1.

Hard copper tube, ASTM B 88, Type L; cast- or wigtigcopper solder-joint fittings;
and soldered joints.

3.17 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Whegzifip valve types are not indicated, the
following requirements apply:

1.

2.

3.
4.

Shutoff Duty: Use ball valves for piping NPS 2 amdaller. Use ball or gate valves with
flanged ends for piping NPS 2-1/2 and larger.

Throttling Duty: Use ball valves for piping NPSahd smaller. Use ball valves with
flanged ends for piping NPS 2-1/2 and larger.

Hot-Water Circulation Piping, Balancing Duty: Memestop balancing valves.

Drain Duty: Hose-end drain valves.

B.  Use check valves to maintain correct directionahdstic water flow to and from equipment.

END OF SECTION
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SECTION 22 1119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following domestic waigring specialties:
Vacuum breakers.

Backflow preventers.

Water pressure-reducing valves.
Balancing valves.

Thermostatic Mixing Valves
Strainers.

Outlet boxes.

Hose bibbs.

: Wall hydrants.

0. Water hammer arresters.

1. Trap-seal primer valves.

RRoOoo~NO~WNE

Related Sections include the following:

1. Division 22 Section "Meters and Gages for Plumidnging” for thermometers, pressure
gages, and flow meters in domestic water piping.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water PipByecialties: 125 psig unless otherwise
indicated.

SUBMITTALS
Product Data: For each type of product indicated.
Field quality-control test reports.

Operation and Maintenance Data: For domestic watping specialties to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.
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B. NSF Compliance:
1. Comply with NSF 14, "Plastics Piping Components &wudated Materials," for plastic
domestic water piping components.
2. Comply with NSF 61, "Drinking Water System CompatsenHealth Effects; Sections 1
through 9."

PART 2 - PRODUCTS
2.1 VACUUM BREAKERS

A.  Hose-Connection Vacuum Breakers
1. Manufacturers: Subject to compliance with requeats, provide products by one of the
following:
a.  Arrowhead Brass Products, Inc.
b Cash Acme.
C. Conbraco Industries, Inc.
d. MIFAB, Inc.
e Watts Industries, Inc.; Water Products Div.
f Woodford Manufacturing Company.
Zurn Plumbing Products Group.
Standard ASSE 1011.
Body: Bronze, nonremovable, with manual drain.
Outlet Connection: Garden-hose threaded comphyitiy ASME B1.20.7.
Finish: Rough bronze.

Q@ :

arwd

2.2 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers
1. Manufacturers: Subject to compliance with requeats, provide products by one of the

following:

a. Ames Co.

b. Conbraco Industries, Inc.

C. FEBCO; SPX Valves & Controls.

d. Flomatic Corporation.

e. Watts Industries, Inc.; Water Products Div.

Zurn Plumbing Products Group Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middleoflf®w range.

Accessories:

a. Valves: Ball type with threaded ends on inlet andlet of NPS 2 and smaller;
outside screw and yoke gate-type with flanged eodsinlet and outlet of
NPS 2-1/2 and larger.

b.  Air-Gap Fitting: ASME A112.1.2, matching backflgeveventer connection.

aprwd

2.3 WATER PRESSURE-REDUCING VALVES

A.  Water Regulators:
1. Manufacturers: Subject to compliance with requeats, provide products by one of the
following:
a. Cash Acme.
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24

2.5

2.6

2.
3.

Conbraco Industries, Inc.

Honeywell Water Controls.

Watts Industries, Inc.; Water Products Div.
e. Zurn Plumbing Products Group;.

Standard: ASSE 1003.

Pressure Rating: Initial working pressure of 15@p

oo

THERMOSTATIC MIXING VALVES

Primary, Thermostatic, Water Mixing Valves (Singligh-Low):

1.

Noahrwd

9.

10.

Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

a. Bradley Corporation.

b. Lawler Manufacturing Company, Inc.

C. Leonard Valve Company.

d. Powers; a Watts Industries Co.

e. Symmons Industries, Inc.

Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Exposed-mounting, thermostatically contaleater mixing valve.

Material: Bronze body with corrosion-resistanteiir components.

Connections: Threaded inlets and outlet.

Accessories: Manual temperature control, checfgsstin hot- and cold-water supplies,
and adjustable, temperature-control handle, thesahos

Valve Finish: Rough bronze.

Piping Finish: Copper.

Refer to Schedule on Drawings for capacities aralaidteristics.

STRAINERS FOR DOMESTIC WATER PIPING

Y-Pattern Strainers:

1.
2.

3.
4.
5.

Pressure Rating: 125 psig minimum, unless otherimdicated.

Body: Bronze for NPS 2 and smaller; cast iron witterior lining complying with
AWWA C550 or FDA-approved, epoxy coating and fordNR-1/2 and larger.

End Connections: Threaded for NPS 2 and smal@rgéd for NPS 2-1/2 and larger.
Screen: Stainless steel with round perforationkess otherwise indicated.

Drain: Factory-installed, hose-end drain valve.

WALL HYDRANTS

Nonfreeze Wall Hydrants: WH-1

1.

Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

a. Josam Company.

b MIFAB, Inc.

c Smith, Jay R. Mfg. Co.; Division of Smith Indussjdnc.

d. Tyler Pipe; Wade Div.

e.  Watts Drainage Products Inc.

f. Woodford Manufacturing Company.

g. Zurn Plumbing Products Group; Light Commercial (ybien.

Standard: ASME A112.21.3M for concealed outleff-deaining wall hydrants.
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8.
9

10.
11.
12.

Pressure Rating: 125 psig (860 kPa).

Operation: Loose key.

Casing and Operating Rod: Of length required tachhavall thickness. Include wall
clamp.

Inlet: NPS 3/4

Outlet: Concealed, with integral vacuum breaket garden-hose thread complying with
ASME B1.20.7.

Box: Deep, flush mounting with cover.

Box and Cover Finish: Polished nickel bronze.

Outlet: Exposed, with integral vacuum breaker gadden-hose thread complying with
ASME B1.20.7.

Nozzle and Wall-Plate Finish: Rough bronze.

Operating Keys(s): One with each wall hydrant.

2.7 WATER HAMMER ARRESTERS

A. Water Hammer Arresters

1.

2.
3.
4

Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

AMTROL, Inc.

Josam Company.

MIFAB, Inc.

PPP Inc.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Indussjdnc.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.

I. Zurn Plumbing Products Group; Specification Dram&peration.
Standard: ASSE 1010 or PDI-WH 201.

Type: Metal bellows.

Size: ASSE 1010, Sizes AA and A through F or PDHFR01, Sizes A through F.

S@mPan Ty

2.8 TRAP-SEAL PRIMER VALVES

A.  Supply-Type, Trap-Seal Primer Valves

1.

Noasrwd

Manufacturers: Subject to compliance with requiats, provide products by one of the

following:
a. MIFAB, Inc.
b. PPP Inc.

C. Sioux Chief Manufacturing Company, Inc.

d. Smith, Jay R. Mfg. Co.; Division of Smith Indussjdnc.

e.  Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threadethryror solder joint.

Gravity Drain Outlet Connection: NPS 1/2 threadedolder joint.

Finish: Chrome plated, or rough bronze for unigedi with pipe or tube that is not
chrome finished.
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PART 3 - EXECUTION

3.1

A.

3.2

INSTALLATION

Refer to Division 22 Section "Common Work Resulty Plumbing” for piping joining
materials, joint construction, and basic instatiatiequirements.

Install backflow preventers in each water supplyrtechanical equipment and systems and to
other equipment and water systems that may be e®ut contamination. Comply with
authorities having jurisdiction.

1. Locate backflow preventers in same room as condezjgipment or system.

2. Install drain for backflow preventers with atmospbe&ent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent posié pipe separation of at least two pipe
diameters in drain piping and pipe to floor draibocate air-gap device attached to or
under backflow preventer. Simple air breaks ateanoeptable for this application.

3. Do not install bypass piping around backflow preees

Install water regulators with inlet and outlet giftivalves. Install pressure gages on inlet and
outlet.

Install balancing valves in locations where they easily be adjusted.

Install thermostatic mixing valves with check stapsshutoff valves on inlets and with shutoff
valve on outlet.

1. Install thermometers and water regulators if sjpeatif

2. Install cabinet-type units recessed in or surfaoemted on wall as specified.

Install trap-seal primer valves with valve outlépipg pitched down toward drain trap a
minimum of 1/8 inch per foot (1 percent) and conrtedloor-drain body, trap, or inlet fitting.
Adjust valve for proper flow.

Install water hammer arrestors on all fixture growgd 3 or more fixtures. Water hammer
arrestors to be sized according to P.D.l. Standzeel Table.

P.D.l. SYMBOL A B C D E F
FIXTURE UNIT RATING 1-11 12-32 | 33-60 | 61-113 | 114-154 | 155-330

Placement of arrestors on fixture branch line ugQdeet in length should be between the last
two fixtures. On fixture branch line over 20 faetength two arrestors should be used with the
second arrestor placed at the approximate midpéditte line. The total sum of the fixture unit
ratings of the water hammer arrestor should beldaquar greater than the total fixture unit of
the branch line.

Install Y-pattern strainers for water on supplyesad each water pressure-reducing valve.
CONNECTIONS

Piping installation requirements are specified timeo Division 22 Sections. Drawings indicate
general arrangement of piping and specialties.
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B.

3.3

3.4

Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section -&/oltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL
Perform the following tests and prepare test report
1. Test each reduced-pressure-principle backflow mieveaccording to authorities having

jurisdiction and the device's reference standard.

Remove and replace malfunctioning domestic watpingi specialties and retest as specified
above.

ADJUSTING
Set field-adjustable pressure set points of watesgure-reducing valves.
Set field-adjustable flow set points of balanciadves.

Set field-adjustable temperature set points of eraipre-actuated water mixing valves.

END OF SECTION
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SECTION 22 1316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following for soil, wasd@d vent piping inside the building:

1. Pipe, tube, and fittings.

2. Special pipe fittings.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable dfistdginding the following minimum working
pressure, unless otherwise indicated:

1. Soil, Waste, Vent and Condensate Piping: 10-feadhof water.

SUBMITTALS

Product Data: For pipe, tube, fittings, and cougsi

Field quality-control inspection and test reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or otharkings of specified testing agency.

Comply with NSF 14, "Plastics Piping Systems Congpiige and Related Materials," for plastic
piping components. Include marking with "NSF-dwer plastic drain, waste, and vent piping;

"NSF-drain" for plastic drain piping; "NSF-tubulafr plastic continuous waste piping; and
"NSF-sewer" for plastic sewer piping.

PART 2 - PRODUCTS

2.1

A.

2.2

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article fopjlications of pipe, tube, fitting, and joining
materials.

HUBLESS CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 888 or CISPI 301.
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B.

2.3

24

Shielded Couplings: ASTM C 1277 assembly of metaéld or housing, corrosion-resistant

fasteners, and rubber sleeve with integral, ceiper stop.

1. Standard, Shielded, Stainless-Steel Couplings:PC330, with stainless-steel corrugated
shield; stainless-steel bands and tightening deyvied ASTM C 564, rubber sleeve.

ABS PIPE AND FITTINGS
Solid-Wall ABS Pipe: ASTM D 2661, Schedule 40.
ABS Socket Fittings: ASTM D 2661, made to ASTM B13, drain, waste, and vent patterns.

Solvent Cement and Adhesive Primer:

1. Use ABS solvent cement that has a VOC content &f @2 or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Use adhesive primer that has a VOC content of 580 oy less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

PVC PIPE AND FITTINGS

Solid-Wall PVC Pipe: ASTM D 2665, drain, wastedarent.
1. PVC Socket Fittings: ASTM D 2665, socket type, manl ASTM D 3311, drain, waste,
and vent patterns.

Solvent Cement and Adhesive Primer:

1. Use PVC solvent cement that has a VOC content 6f gL or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Use adhesive primer that has a VOC content of 580 ayg less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1

A.

3.2

EXCAVATION

Refer to Division 31 Section "Earth Moving" for ex@ting, trenching, and backfilling.

PIPING APPLICATIONS

Flanges and unions may be used on abovegroundipegsping, unless otherwise indicated.

Aboveground, soil and waste piping NPS 4" and ssnahall be the following:

1. Hubless cast-iron soil pipe and fittings standafdelded, stainless-steel couplings; and
hubless-coupling joints.

Aboveground, soil and waste piping NPS 6" and lastyall be the following:

1. Hubless cast-iron soil pipe and fittings standaldelded, stainless-steel couplings; and
hubless-coupling joints.

Aboveground, vent piping NPS 4" and smaller shalthe following:

1. Hubless cast-iron soil pipe and fittings; standatdjnless-steel couplings; and hubless-
coupling joints.
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3.3

Aboveground, vent piping NPS 6" and larger shalligefollowing:
1. Hubless cast-iron soil pipe and fittings; standaidelded, stainless-steel couplings; and
hubless-coupling joints.

Underground, soil, waste, and vent piping NPS 4l' smaller shall be the following:

1. Hubless cast-iron soil pipe and fittings; stainistsel couplings; and hubless-coupling
joints.

2. ABS-DWV Schedule 40 plastic soil pipe; ABS-DWV Sdhe 40 plastic socket fittings;
and solvent cement joints.

3. PVC-DWV Schedule 40 plastic soil pipe; PVC-DWV Sdhke 40 plastic socket fittings;
and solvent cement joints.

Underground, soil and waste piping NPS 6" shaltheefollowing:

1. Hubless cast-iron soil pipe and fittings; staiflesel couplings; and hubless-coupling
joints.

2. PVC-DWV Schedule 40 plastic soil pipe; PVC-DWV Sdhke 40 plastic socket fittings;
and solvent cement joints.

HVAC Condensate Drain Piping Above Grade: Usefdewing:
1. 1/2 to 4 Inches: Hard copper tube, Type L; wrougggper or cast-copper-alloy DWV
fittings, solder joints with alloy Sn95 solder.

PIPING INSTALLATION

Sanitary sewer piping outside the building is sfediin Division 33 Section "Facility Sanitary
Sewers."

Basic piping installation requirements are spedgifie Division 22 Section "Common Work
Results for Plumbing."

Install seismic restraints on piping. Seismic-r@str devices are specified in Division 22
Section "Vibration and Seismic Controls for PlunthbPiping and Equipment.”

Install cleanouts at grade and extend to wheredimgjl sanitary drains connect to building
sanitary sewers.

Install cleanout fitting with closure plug insidgetbuilding in sanitary force-main piping.

Install cast-iron sleeve with water stop and med@nsleeve seal at each service pipe
penetration through foundation wall. Select numbiemterlocking rubber links required to
make installation watertight. Sleeves and meclzsieeve seals are specified in Division 22
Section "Common Work Results for Plumbing."

Install wall-penetration fitting at each servic@@ipenetration through foundation wall. Make
installation watertight.

Install cast-iron soil piping according to CISPIGast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil PipeddfFittings."
1. Install encasement on underground piping accortigSTM A 674 or AWWA C105.
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3.4

3.5

Make changes in direction for soil and waste digénand vent piping using appropriate
branches, bends, and long-sweep bends. Saniesyatel short-sweep 1/4 bends may be used
on vertical stacks if change in direction of flogvfrom horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if 2 fixturae installed back to back or side by side
with common drain pipe. Straight tees, elbows, enedses may be used on vent lines. Do not
change direction of flow more than 90 degrees. pleper size of standard increasers and
reducers if pipes of different sizes are connectedducing size of drainage piping in direction
of flow is prohibited.

Lay buried building drainage piping beginning atvipoint of each system. Install true to
grades and alignment indicated, with unbroken oaitff of invert. Place hub ends of piping
upstream. Install required gaskets according taufeecturer's written instructions for use of
lubricants, cements, and other installation re¢uiénets. Maintain swab in piping and pull past
each joint as completed.

Install soil and waste drainage and vent pipingthet following minimum slopes, unless

otherwise indicated:

1. Building Sanitary Drain: 1/4 inch per foot (2 pent) for piping 3 inches and smaller;
1/8 inch per foot (1 percent) for piping 4 inchesl darger.

2. Vent Piping: 1 percent down toward vertical fixwent or toward vent stack.

Sleeves are not required for cast-iron soil piggagsing through concrete slabs-on-grade if slab
is without membrane waterproofing.

Do not enclose, cover, or put piping into operatigtil it is inspected and approved by
authorities having jurisdiction.

JOINT CONSTRUCTION

Basic piping joint construction requirements arecsfied in Division 22 Section "Common
Work Results for Plumbing."

Join hubless cast-iron soil piping according toR1IS810 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-coupling joints.

Soldered Joints: Use ASTM B 813, water-flushaldad-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless mtise indicated.

HANGER AND SUPPORT INSTALLATION

Seismic-restraint devices are specified in Divi2@nSection "Vibration and Seismic Controls
for Plumbing Piping and Equipment.”

Pipe hangers and supports are specified in DivigibrSection "Hangers and Supports for
Plumbing Piping and Equipment.” Install the followi
1.  Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping rsiaccording to the following:
a. 100 Feet and Less: MSS Type 1, adjustable, seaasthangers.
3. Base of Vertical Piping: MSS Type 52, spring hasge
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C.

3.7

Install supports according to Division 22 Sectidtahgers and Supports for Plumbing Piping
and Equipment.”

Support vertical piping and tubing at base anchahéloor.
Rod diameter may be reduced 1 size for double-amgjérs, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with tfalowing maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

NPS 3: 60 inches with 1/2-inch rod.

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

NPS 6: 60 inches with 3/4-inch rod.

NPS 8 to NPS 12: 60 inches with 7/8-inch rod.

arwpdE

Install supports for vertical cast-iron soil pipiagery 15 feet.

Support piping and tubing not listed above accgdoyMSS SP-69 and manufacturer's written
instructions.

CONNECTIONS
Drawings indicate general arrangement of pipirtgnfis, and specialties.

Connect soil and waste piping to exterior sanis@awyerage piping. Use transition fitting to join
dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizedicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmosphemt piping in sizes indicated,
but not smaller than required by authorities hayumgsdiction.

3. Plumbing Specialties: Connect drainage and vepingiin sizes indicated, but not
smaller than required by plumbing code.

FIELD QUALITY CONTROL

During installation, notify authorities having jediction at least 24 hours before inspection

must be made. Perform tests specified below iggmree of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspectiorpging before concealing or closing-in
after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection laythorities having jurisdiction to
observe tests specified below and to ensure congdiwith requirements.

Reinspection: If authorities having jurisdictiand that piping will not pass test or inspection,
make required corrections and arrange for reingpect

Reports: Prepare inspection reports and have sigmed by authorities having jurisdiction.
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D. Test sanitary drainage and vent piping accordingrécedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1.

5.

6.

Test for leaks and defects in new piping and paftexisting piping that have been
altered, extended, or repaired. If testing isqrenkd in segments, submit separate report
for each test, complete with diagram of portiomiging tested.

Leave uncovered and unconcealed new, altered, dedieior replaced drainage and vent
piping until it has been tested and approved. Bgpeork that was covered or concealed
before it was tested.

Roughing-in Plumbing Test Procedure: Test drairagg vent piping, except outside
leaders, on completion of roughing-in. Close opgsiin piping system and fill with
water to point of overflow, but not less than 10tffthead of water. From 15 minutes
before inspection starts to completion of inspextiwater level must not drop. Inspect
joints for leaks.

Finished Plumbing Test Procedure: After plumbingufes have been set and traps
filled with water, test connections and prove theg gastight and watertight. Plug vent-
stack openings on roof and building drains wheey fleave building. Introduce air into
piping system equal to pressure of 1-inch wg. Udebe or manometer inserted in trap
of water closet to measure this pressure. Air qumes must remain constant without
introducing additional air throughout period of pestion. Inspect plumbing fixture
connections for gas and water leaks.

Repair leaks and defects with new materials angstgiiping, or portion thereof, until
satisfactory results are obtained.

Prepare reports for tests and required correcttiera

3.8 CLEANING

A.  Clean interior of piping. Remove dirt and debdsark progresses.

B. Protect drains during remainder of constructionqueto avoid clogging with dirt and debris
and to prevent damage from traffic and constructiork.

C. Place plugs in ends of uncompleted piping at endhgfand when work stops.

END OF SECTION
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SECTION 22 1319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

11

12

13

14

15

16

A.

w

o 0

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following sanitary drainage piping specialties:
1 Cleanouts.

2: Floor drains.

3. Miscellaneous sanitary drainage piping specialties.
4, Flashing materials.

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.

HDPE: High-density polyethylene plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

SUBMITTALS

Product Dataz For each type of product indicated. Include rated capacities, operating
characteristics, and accessories for the following:

1 Cleanouts.

2. Floor drains.

3. Floor sinks.

4, Miscellaneous sanitary drainage piping specialties.

QUALITY ASSURANCE

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

Comply with NSF 14, "Plastics Piping Components and Related Materials," for plagtic sanitary
piping specialty components.

COORDINATION

Coordinate size and location of roof penetrations prior to installation.

SANITARY WASTE PIPING SPECIALTIES 221319-1



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 30-09115-00
GLOBE, ARIZONA

PART 2 - PRODUCTS

21 CLEANOUTS

A. Available Manufactures:

1

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

a Josam Company; Josam Div.

b. MIFAB, Inc.

C. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e Waitts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

0. Josam Company; Blucher-Josam Div.

B. Floor Cleanouts FCO.

arwODdE

No

W
1.
2.
3
4
5

Standard: ASME A112.36.2M cleanout.

Size: Same as connected branch. Refer to Floor Plan for pipe size.

Closure: Brass plug with straight threads and gasket or brass plug with tapered threads.
Adjustable Housing Material: Cast iron.

Frame and Cover Materia and Finish: Carpeted Floors. Provide carpet flange.
Uncarpeted Floors; Provide polished bronze top.

Frame and Cover Shape: Round.

Top Loading Classification: Medium duty.

al Cleanouts WCO:

Standard: ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping. Refer to Floor Plan for pipe size.

Body: Asrequired to match connected piping.

Closure: Brass plug.

Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

D. 2-Way Grade Cleanout 2WGCO.

Nogh,rwdpE

NogakrwdhEQ@

Standard: ASME A112.36.2M cleanout.

Size: Same as connected branch. Refer to Floor Plan for pipe size.

Closure: Brass plug with straight threads and gasket or Brass plug with tapered threads.
Adjustable Housing Material: Cast iron

Frame and Cover Material and Finish: Nickel brass

Frame and Cover Shape: Round

Top Loading Classification: Heavy Duty.

rade Cleanout GCO:

Standard: ASME A112.36.2M cleanout.

Size: Same as connected branch. Refer to Floor Plan for pipe size.

Closure: Brass plug with straight threads and gasket or Brass plug with tapered threads.
Adjustable Housing Material: Cast iron

Frame and Cover Material and Finish: Nickel bronze top.

Frame and Cover Shape: Round

Top Loading Classification: Heavy Duty.
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2.2

A.

23

24

FLOOR DRAINS AND FLOOR SINKS

Available Manufactures:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Josam Company; Josam Div.
b MIFAB, Inc.
C. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
d. Tyler Pipe; Wade Div.
e Waitts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

Floor Drains Type FD:

1 Standard: ASME A112.6.3

2 Pattern Floor drain.

3 Body Material Cast Iron.

4, Seepage Flange: Required.

5. Anchor Flange: Required.

6 Clamping Device: Required.

7 Outlet: Bottom. Refer to Floor Plan for pipe size.
8 Top or Strainer Material: Nickel bronze.

9. Top of Body and Strainer Finish: Nickel bronze.
10. Top Shape: Round.

11. Dimensions of Top or Strainer: 6-inch.

12.  Top Loading Classification: Medium duty.

13. Trap Materia: Castiron.

14.  Trap Pattern: Standard P-trap.

15. Trap Features. Trap-seal primer valve drain connection.

ROOF FLASHING ASSEMBLIES

Description: Manufactured assembly made of 4.0-Ib/sg. ft., 0.0625-inch-thick, lead flashing
collar and skirt extending at least 12 inches from pipe, with galvanized-steel boot reinforcement
and counterflashing fitting.

1 Open-Top Vent Cap: Without cap.

2. Low-Silhouette Vent Cap: With vandal-proof vent cap.

3. Extended Vent Cap: With field-installed, vandal-proof vent cap.

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

Floor-Drain, Trap-Seal Primer Fittings:

1 Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal
primer valve connection.

2. Size: Same asfloor drain outlet with NPS 1/2 side inlet.

Air-Gap Fittings:

1 Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between
installed inlet and outlet piping.

2. Body: Bronze or cast iron.

3. Inlet: Opening in top of body.

4, Outlet: Larger thaninlet.
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25

A.

5. Size: Same as connected waste piping and with inlet large enough for associated indirect
waste piping.

FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-1b/sg. ft., 0.0625-inch thickness.

2. Vent Pipe Flashing: 3.0-1b/sg. ft., 0.0469-inch thickness.

3. Burning: 6-1b/sg. ft., 0.0938-inch thickness.

PART 3 - EXECUTION

31

A.

C.

D.

F.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining
materials, joint construction, and basic installation reguirements.

Install backwater valves in building drain piping. For interior instalation, provide cleanout
deck plate flush with floor and centered over backwater valve cover, and of adequate size to
remove valve cover for servicing.

Install cleanouts in aboveground piping and building drain piping according to the following,

unless otherwise indicated:

1 Size same as drainage piping up to NPS4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 135 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.

4, Locate at base of each vertical soil and waste stack.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.
1 Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to alow floor drainage.
Set with grates depressed according to the following drainage area radii:
a Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch
total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
C. Radius, 60 Inches or Larger: Equivalent to 1 percent dope, but not greater than
1-inch total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
4, Install individua traps for floor drains connected to sanitary building drain, unless

otherwise indicated.

Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
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G.

H.

3.2

3.3

Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.

1 Exception: Fitting may be omitted if trap has trap-seal primer connection.

2. Size: Same asfloor drain inlet.

Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping
discharge into sanitary drainage system.

Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

Install wood-blocking reinforcement for wall-mounting-type specialties.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and
within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding
pipe fittings.

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment to allow service and maintenance.
FLASHING INSTALLATION

Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are

required. Join flashing according to the following if required:

1 Lead Sheets: Burn joints of lead sheets 6.0-1b/sg. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4.0-1b/sg. ft., 0.0625-inch thickness or thinner.

Install sheet flashing on pipes, deeves, and specialties passing through or embedded in floors

and roofs with waterproof membrane.

1 Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

Set flashing on floors and roofsin solid coating of bituminous cement.
Secure flashing into sleeve and specialty clamping ring or device.

Install flashing for piping passing through roofs with counterflashing or commercially made
flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim."
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F.

34

35

Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.

Fabricate and install flashing and pans, sumps, and other drainage shapes.

FIELD QUALITY CONTROL

Tests and Inspections:

1 Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

Place plugsin ends of uncompleted piping at end of each day or when work stops.

END OF SECTION
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SECTION 22 3300 - ELECTRIC DOMESTIC WATER HEATERS

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following electric walteaters:
1. Commercial storage electric water heaters.

2. Expansion tanks.

3. Water heater accessories.

SUBMITTALS

Product Data: For each type and size of waterehdatlicated. Include rated capacities,
operating characteristics, furnished specialtied,accessories.

Shop Drawings: Diagram power, signal, and conriahg.

Product Certificates: For each type of commerciadter heater signed by product
manufacturer.

Manufacturer Seismic Qualification CertificatiorBubmit certification that commercial water

heaters, accessories, and components will withstaisimic forces defined in Division 22

Section "Vibration and Seismic Controls for PlunmhiRiping and Equipment.” Include the

following:

1. Basis for Certification: Indicate whether withstazertification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remainglace without separation of
any parts from the device when subjected to theseiforces specified.”

b. The term "withstand" means "the unit will remainglace without separation of
any parts from the device when subjected to themseiforces specified and the
unit will be fully operational after the seismices\."

2. Dimensioned Outline Drawings of Equipment Unit:emdify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devicesvhich the certification is based
and their installation requirements.

Source quality-control test reports.
Field quality-control test reports.

Operation and Maintenance Data: For electric wagartters to include in emergency, operation,
and maintenance manuals.
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1.4

15

1.6

H.

Warranty: Special warranty specified in this Smtti
QUALITY ASSURANCE

Source Limitations: Obtain same type of electriatav heaters through one source from a
single manufacturer.

Product Options: Drawings indicate size, profilaad dimensional requirements of electric
water heaters and are based on the specific syisidicated. Refer to Division 01 Section
"Product Requirements."

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

ASHRAE/IESNA 90.1-2004 Compliance: Applicable regments in ASHRAE/IESNA 90.1-
2004.

ASME Compliance: Where indicated, fabricate andelacommercial water heater storage
tanks to comply with ASME Boiler and Pressure Ve&smle: Section VIII, Division 1.

Comply with NSF 61, "Drinking Water System Compaisen Health Effects; Sections 1
through 9," for all components that will be in cacttwith potable water.

UL Compliant.

COORDINATION

Coordinate size and location of concrete basesAwithitectural and Structural Drawings.
WARRANTY

Special Warranty: Manufacturer's standard formwitich manufacturer agrees to repair or
replace components of electric water heaters thitif materials or workmanship within
specified warranty period.
1. Failures include, but are not limited to, the fallog:
a. Structural failures including storage tank and surtsp
b. Faulty operation of controls.
C. Deterioration of metals, metal finishes, and othaterials beyond normal use.
2. Warranty Period(s): From date of Substantial Cetiqh:
a. Commercial Electric Water Heaters:
1)  Storage Tank: Five years.
2)  Controls and Other Components: Five years.
b. Expansion Tanks: One year.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

In other Part 2 articles where titles below introeldists, the following requirements apply to

product selection:

1. Manufacturers: Subject to compliance with requiats, provide products by one of the
manufacturers specified.

COMMERCIAL ELECTRIC WATER HEATERS

Description: Comply with UL 174 for household, rstge electric water heaters.
1. Manufacturers:

a American Water Heater Company.

Bradford White Corporation.

c Lochinvar Corporation.

d. Rheem Water Heater Div.; Rheem Manufacturing Compan

e. Ruud Water Heater Div.; Rheem Manufacturing Company

f Smith, A. O. Water Products Company.

g State Industries, Inc.

Storage-Tank Construction: Steel, vertical arramgye.

a Tappings: ASME B1.20.1 pipe thread.

Pressure Rating: 150 psig.

c Interior Finish: Comply with NSF 61 barrier matdsi for potable-water tank
linings, including extending lining material intappings.

3. Factory-Installed Storage-Tank Appurtenances:

b
b

a. Anode Rod: Replaceable magnesium.

b. Dip Tube: Provide unless cold-water inlet is neattom of tank.

C. Drain Valve: ASSE 1005.

d. Insulation: Comply with ASHRAE/IESNA 90.1-2004.

e. Jacket: Steel with enameled finish.

f. Heat Trap Fittings: Inlet type in cold-water inlahd outlet type in hot-water
outlet.
Heating Elements: Electric, screw-in  immersion etyp wired for
NON-simultaneous operation, unless otherwise indita
Temperature Control: Adjustable thermostat folheglement.

Safety Control: High-temperature-limit cutoff degior system.

Relief Valve: ASME rated and stamped and complyimity ASME PTC 25.3 for
combination temperature and pressure relief valMaslude relieving capacity at
least as great as heat input, and include pressitimg less than water heater
working-pressure rating. Select relief valve watnsing element that extends into
storage tank.

4, Capacity and Characteristics: Refer to Drawings.

o5 @

EXPANSION TANKS

Description:  Steel pressure-rated tank construetgd welded joints and factory-installed
butyl-rubber diaphragm. Include air precharge oimum system-operating pressure at tank.
1. Manufacturers:

a. AMTROL Inc.

b. Armstrong Pumps, Inc.
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C. Smith, A. O.; Aqua-Air Div.
d. State Industries, Inc.
e. Taco, Inc.
f. Watts Regulator Co.
g. Wessels Co.
2. Construction:
a. Tappings: Factory-fabricated steel, welded to thekore testing and labeling.
Include ASME B1.20.1, pipe thread.
b. Interior Finish: Comply with NSF 61 barrier matdsi for potable-water tank
linings, including extending finish into and thrdutank fittings and outlets.
C. Air-Charging Valve: Factory installed.
3. Capacity and Characteristics: Refer to Drawings.

24 WATER HEATER ACCESSORIES

A. Combination Temperature and Pressure Relief Valve&SME rated and stamped and
complying with ASME PTC 25.3. Include relievingpeity at least as great as heat input, and
include pressure setting less than water heatekimgpressure rating. Select relief valves with
sensing element that extends into storage tank.

B. Pressure Relief Valves: ASME rated and stamped aomdplying with ASME PTC 25.3.
Include pressure setting less than water heatetimgzpressure rating.

C. Water Heater Mounting Brackets: Water heater magtufer's factory-fabricated steel bracket
for wall mounting and capable of supporting wateatier and water.

D. Drain Pans: Corrosion-resistant metal with raisdde. Include dimensions not less than base
of water heater and include drain outlet not leestNPS 3/4.

2.5 SOURCE QUALITY CONTROL

A.  Hydrostatically test water heater storage tankereethipment to minimum of one and one-half
times pressure rating.

B. Prepare test reports.

PART 3 - EXECUTION
3.1 WATER HEATER INSTALLATION

A. Install commercial water heaters on concrete bases.
1. Exception: Omit concrete bases for commercial whtaters if installation on stand,
bracket, suspended platform, or direct on floanékcated.
2. Concrete base construction requirements are speédiifi Division 22 Section "Common
Work Results for Plumbing."

B. Install water heaters level and plumb, accordinglayout drawings, original design, and

referenced standards. Maintain manufacturer'smmeemnded clearances. Arrange units so
controls and devices needing service are accessible
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C.

3.3

Install seismic restraints for light-commercial andmmercial water heaters. Anchor to
substrate.

Install combination temperature and pressure rghéfes in top portion of storage tanks. Use
relief valves with sensing elements that extend tainks. Extend commercial-water-heater
relief-valve outlet, with drain piping same as datie water piping in continuous downward
pitch, and discharge by positive air gap as inddamn Drawings.

Install combination temperature and pressure rel@d¥es in water piping for water heaters
without storage. Extend commercial-water-heatkefrgalve outlet, with drain piping same as
domestic water piping in continuous downward pitahd discharge by positive air gap onto
closest floor drain.

Install thermometer on outlet piping of water heateRefer to Division 22 Section "Meters and
Gages for Plumbing Piping" for thermometers.

Assemble and install inlet and outlet piping maldifkits for multiple water heaters. Fabricate,
modify, or arrange manifolds for balanced watemflthrough each water heater. Include
shutoff valve, thermometer in each water heatertiahd outlet, and throttling valve in each
water heater outlet. Refer to Division 22 Sectl@eneral-Duty Valves for Plumbing Piping"
for general-duty valves and to Division 22 Sectlbteters and Gages for Plumbing Piping" for
thermometers.

Install piping-type heat traps on inlet and oupéating of water heater storage tanks without
integral or fitting-type heat traps.

Fill water heaters with water.
Charge expansion tanks with air as required.
CONNECTIONS

Piping installation requirements are specified timeo Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and spte&a

Install piping adjacent to water heaters to all@wie and maintenance. Arrange piping for
easy removal of water heaters.

Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section -&/oltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factoryyauzed service representative to inspect,
test, and adjust field-assembled components anigpregut installation, including connections,
and to assist in field testing. Report resulta/iiting.
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B.

3.4

Perform the following field tests and inspections @repare test reports:

1. Leak Test: After installation, test for leaks. pa& leaks and retest until no leaks exist.

2. Operational Test: After electrical circuitry haselm energized, confirm proper operation.

3. Test and adjust controls and safeties. Replacagedhand malfunctioning controls and
equipment.

Remove and replace water heaters that do not psissand inspections and retest as specified
above.

DEMONSTRATION

Engage a factory-authorized service representédivteain Owner's maintenance personnel to
adjust, operate, and maintain commercial and itest@ous electric water heaters. Refer to
Division 01 Section "Demonstration and Training."

END OF SECTION
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SECTION 22 4000 - PLUMBING FIXTURES

PART 1 - GENERAL

11

A.

1.2

A.

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes plumbing fixtures and trinittirfigs, and accessories, appliances,
appurtenances, equipment, and supports associgteglumbing fixtures.

SUBMITTALS

Product Data: For each type of plumbing fixturdisated. Include selected fixture and trim,
fittings, accessories, appliances, appurtenanagspraent, and supports. Indicate materials
and finishes, dimensions, construction details,feowd-control rates.

Shop Drawings: Diagram power, signal, and conriahg.

Operation and Maintenance Data: For plumbing feguto include in emergency, operation,
and maintenance manuals.

Warranty: Special warranty specified in this Sati
QUALITY ASSURANCE

Source Limitations: Obtain plumbing fixtures, fats; and other components of each category

through one source from a single manufacturer.

1. Exception: If fixtures, faucets, or other compadseare not available from a single
manufacturer, obtain similar products from othernaofacturers specified for that
category.

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Regulatory Requirements: Comply with requirementsCC A117.1, "Accessible and Usable
Buildings and Facilities"; Public Law 90-480, "Aitéctural Barriers Act"; and Public
Law 101-336, "Americans with Disabilities Act"; foplumbing fixtures for people with
disabilities.

Regulatory Requirements: Comply with requirementBublic Law 102-486, "Energy Policy
Act," about water flow and consumption rates fampbing fixtures.

NSF Standard: Comply with NSF 61, "Drinking Wagystem Components--Health Effects,"
for fixture materials that will be in contact wigotable water.
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F.  Select combinations of fixtures and trim, faucdiiings, and other components that are
compatible.

15 EXTRA MATERIALS

A.  Furnish extra materials described below that matclducts installed and that are packaged

with protective covering for storage and identifigith labels describing contents.

1. Faucet Washers and O-Rings: Equal to 10 perceminadunt of each type and size
installed.

2. Faucet Cartridges and O-Rings: Equal to 5 peroéramount of each type and size
installed.

3. Flushometer Valve, Repair Kits: Equal to 10 peta#ramount of each type installed.

4, Flushometer Tank, Repair Kits: Equal to 5 peragramount of each type installed, but
no fewer thang] of each type.

5.  Water-Closet Tank, Repair Kits: Equal to 5 peradramount of each type installed.

6. Toilet Seats: Equal to 5 percent of amount of égph installed.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requiats, provide products in each category, by
one of the following listed for that category:
1.  Water Closets and Urinals:
a. American Standard, Inc.
b. Crane Plumbing/Fiat Products.
C. Kohler Co.
d. Sloan Valve Co.
2. Lavatories:
a.  American Standard, Inc.
b. Crane Plumbing/Fiat Products.
C. Kohler Co.
3. Sinks:
a. Elkay Manufacturing Co.
b. Just Manufacturing Co.
C. Kohler Co.
d. Moen Group; Stanadyne Corp.
4. Mop Sinks: Security Type:
a.  Acorn Engineering Co.
b. Just Manufacturing Co.
C. Metcraft.
d.  Willoughby.
5. Drinking Fountains:
Oasis
EBCO Manufacturing Co.
Elkay Manufacturing Co.
Halsey Taylor; A Household International Co.
Haws Drinking Faucet Co.
Sunroc Corp.
Western Drinking Fountains; Sunroc Corp.

@~oooow
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2.2

A.

2.3

6. Toilet Seats: Non-security Type:
Bemis Mfg. Co.
Beneke Div.; Sanderson Plumbing Products, Inc.
Church Seat Co.
Kohler Co.
Olsonite Corp.
Sperzel Industries, Inc.
lush Valves:
Delany Co.
Sloan Valve Co.
Zurn Co.
ommercial / Residential Cast-Brass and Cast-Bdasierbody Faucets:
Chicago Faucet Co.
Elkay Manufacturing Co.
Just Manufacturing Co.
Kohler Co.
Moen Group; Stanadyne Corp.
. T & S Brass.
9. Supports:
. Josam Co.
Mifab.
Smith (Jay R.) Mfg. Co.
Wade Div.; Tyler Pipe.
Watts, Inc.
Zurn Industries, Inc.; Hydromechanics Div.

SPROTPOOTP TR0 T

~Po0op

PLUMBING FIXTURES, GENERAL

Provide plumbing fixtures and trim, fittings, otheomponents, and supports as specified in
"Plumbing Fixture Data Sheets" at the end of PafttBis Section.

FITTINGS, EXCEPT FAUCETS

Fittings General: Unless otherwise specified, plevfittings fabricated of brass, with a
polished chrome plated finish.

Lavatory Supplies and Stops, Type 1: Loose-kegdamgle stop, having 1/2-inch NPS inlet
with wall flange and 3/8-inch by 12-inch flexiblahing riser outlet. No plastic stem angle
stops are acceptable.

Lavatory Traps, Type 1. Cast-brass, 1-1/4-inch1b¥/2-inch NPS adjustable P-trap with
cleanout, 17-gage tubular waste to wall, and viafide.

Sink Supplies and Stops, Type 1: Loose-key angig, raving 1/2-inch NPS inlet with wall
flange and 1/2-inch by 12-inch flexible tubing rigeitlet.

Sink Traps, Type 1: Cast-brass, 1-1/2-inch NPSusdple P-trap with cleanout, 17-gage
tubular waste to wall, and wall flange.

Sink Continuous Wastes, Type 1: Polished chrorated| tubular brass, 1-1/2 inches, 17 gage,
with brass nuts on slip inlets, and of configunatigndicated.
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G.

2.5

Supply and drain plumbing service fittings not didtabove shall be as specified and as
scheduled.

Fittings installed concealed inside a plumbing uiet or within wall construction may be
without chrome plate finish.

Escutcheons: Wall flange with setscrew.
Provide fittings specified as part of a fixture ci@gstion, in lieu of fitting requirements above.
TOILET SEATS

General: Provide toilet seats compatible with watesets, and of type, color, and features
indicated.

Toilet Seats, Type 1: Heavy-duty, commercial/indak type, elongated, open front, solid
plastic, with check hinge.

PLUMBING FIXTURE SUPPORTS

Supports: ASME A112.6.1M, categories and typesrempiired for wall-hanging fixtures
specified, and wall reinforcement.

Support categories are:

1. Carriers:  Supports for wall-hanging water closatsl fixtures supported from wall
construction. Water closet carriers shall havedditional faceplate and coupling when
used for wide pipe spaces. Provide tiling framesetting gage with carriers for
wall-hanging water closets.

2. Chair Carriers: Supports with steel pipe uprigbtswall-hanging fixtures. Urinal chair
carriers shall have bearing plates.

3. Chair Carriers, Heavy Duty: Supports with rectdagsteel uprights for wall-hanging
fixtures.

4. Reinforcement: 2-inch by 4-inch wood blocking beén studs or 1/4-inch by 6-inch
steel plates attached to studs, in wall constrogctio secure floor-mounted and special
fixtures to wall.

Support Types: Provide support of category spstifiof type having features required to
match fixture.

Provide supports specified as part of fixture desion, in lieu of category and type
requirements above.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine roughing-in of water supply and sanitargirtige and vent piping systems to verify
actual locations of piping connections before plingHixture installation.

Examine cabinets, counters, floors, and walls fatable conditions where fixtures will be
installed.
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C. Proceed with installation only after unsatisfactoopditions have been corrected.

3.2 INSTALLATION

A. Assemble plumbing fixtures, trim, fittings, and etlcomponents according to manufacturers
written instructions.

B. Install off-floor supports, affixed to building ssiipate, for wall-mounting fixtures.
1. Use carrier supports with waste fitting and seabfack-outlet fixtures.
2. Use carrier supports without waste fitting for €isets with tubular waste piping.
3. Use chair-type carrier supports with rectanguleelstiprights for accessible fixtures.

C. Install back-outlet, wall-mounting fixtures onto ste fitting seals and attach to supports.

D. Install floor-mounting fixtures on closet flanges @ther attachments to piping or building

substrate.
E. Install wall-mounting fixtures with tubular wastejmg attached to supports.
F. Install floor-mounting, back-outlet water closetsaahed to building floor substrate and wall

bracket and onto waste fitting seals.
G. Install counter-mounting fixtures in and attached¢asework.
Install fixtures level and plumb according to roirghin drawings.

l. Install water-supply piping with stop on each sypi@ each fixture to be connected to water
distribution piping. Attach supplies to supportssabstrate within pipe spaces behind fixtures.
Install stops in locations where they can be eastéyghed for operation.

1. Exception: Use ball valves if supply stops are smécified with fixture. Valves are
specified in Division 22 Section "General-Duty Vedvfor Plumbing Piping."

J. Install trap and tubular waste piping on drain eudf each fixture to be directly connected to
sanitary drainage system.

K. Install tubular waste piping on drain outlet of ledigture to be indirectly connected to drainage
system.

L. Install flushometer valves for accessible watesets and urinals with handle mounted on wide

side of compartment. Install other actuators inatmns that are easy for people with
disabilities to reach.

M. Install tanks for accessible, tank-type water d®sdth lever handle mounted on wide side of
compartment.

Install toilet seats on water closets.

O. Install faucet-spout fittings with specified flowates and patterns in faucet spouts if faucets are
not available with required rates and patternslubte adapters if required.

P. Install water-supply flow-control fittings with spiéied flow rates in fixture supplies at stop
valves.
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Q.

3.3

3.4

3.5

Install faucet flow-control fittings with specifielow rates and patterns in faucet spouts if
faucets are not available with required rates attéms. Include adapters if required.

Install shower flow-control fittings with specifiadaximum flow rates in shower arms.

Install traps on fixture outlets.
1. Exception: Omit trap on fixtures with integral s
2. Exception: Omit trap on indirect wastes, unle$entise indicated.

Install escutcheons at piping wall ceiling penébrat in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutch&daequired to conceal protruding fittings.
Escutcheons are specified in Division 22 Sectiooti@on Work Results for Plumbing.”

Set bathtubs, shower receptors and service basifevéling bed of cement grout. Grout is
specified in Division 22 Section "Common Work Réstior Plumbing."

Seal joints between fixtures and walls, floors, @odintertops using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealatdrcdo fixture color. Sealants are specified in
Division 07 Section "Joint Sealants."

CONNECTIONS

Piping installation requirements are specified timeo Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and sgeesa

Connect fixtures with water supplies, stops, amseérs, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixdsir

Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical
Systems."

FIELD QUALITY CONTROL

Verify that installed plumbing fixtures are cateigsrand types specified for locations where
installed.

Check that plumbing fixtures are complete with frifaucets, fittings, and other specified
components.

Inspect installed plumbing fixtures for damage.pRee damaged fixtures and components.

Test installed fixtures after water systems aresgudzed for proper operation. Replace
malfunctioning fixtures and components, then reteRepeat procedure until units operate

properly.
ADJUSTING

Operate and adjust faucets and controls. Repkataged and malfunctioning fixtures, fittings,
and controls.

Operate and adjust disposers, hot-water dispensas$, controls. Replace damaged and
malfunctioning units and controls.
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C. Adjust water pressure at faucets and flushometeesdo produce proper flow and stream.

D. Replace washers and seals of leaking and drippincets and stops.

3.6

CLEANING

A. Clean fixtures, faucets, and other fittings withnufacturers' recommended cleaning methods

3.7

and materials. Do the following:

1. Remove faucet spouts and strainers, remove sediamehtebris, and reinstall strainers
and spouts.

2. Remove sediment and debris from drains.

B.  After completing installation of exposed, factomi$hed fixtures, faucets, and fittings, inspect

exposed finishes and repair damaged finishes.

PROTECTION

A.  Provide protective covering for installed fixturasd fittings.

3.8

B. Do not allow use of plumbing fixtures for tempordagilities unless approved in writing by

Owner.

FIXTURE SCHEDULE

A.  Provide plumbing fixtures as scheduled on the Wihgy "Data Sheets." Each Data Sheet

begins with a new page.

WATER CLOSET DATA SHEET

Water Closet, Type WC:1 Crane, Placidus Model # 3446

Materiat Vitreous China
Bowl Type Elongated

Mounting and Outlet Wall hung, wall outlet, top spud.

Rim Height Normal use: 14 inches.
Consumption 1.6 GPF
Color, White

Fittings and Accessories Provide the following compatible components:

Toilet Seat Type 1
Flushometer Sloan Royal 111-1.6
Support J.R. Smith # 0230Y
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Water Closet, Type WC:2 Crane, Placidus Model 3446

Materiat Vitreous China
Bowl Type Elongated

Mounting and Outlet Wall hung, wall outlet, top spud.

Rim Height Normal use: 17 inches
Consumption 1.6 GPH
Color, White

Fittings and Accessories Provide the following compatible components:

Toilet Seat Type 1
Flushometer Sloan Royal 113-1.6
Support J.R. Smith # 0230Y

URINAL DATA SHEET

Urinal, Type UR-1 Sloan Waterfree, WES-5000

Materiat Vitreous china.
Urinal Type Waterless

Mounting and Outlet Wall hanging, back outlet. (17".)

Color, White

Fittings and Accessories Provide the following compatible components:

Support Factory bracket.
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LAVATORY DATA SHEET

Lavatories, Type L-1 ~ Crane Galaxy/Cranada Model 1287V.

Material Vitreous China

Lavatory Type Self-rimming counter top
Dimensions 20 x 17 inches

Mounting Counter top.

Color. White

Fittings and Accessories Provide the following compatible components:

Supplies Lavatory Type 1
Faucet Chicago #2200-4E2805CP; single level, 4-3/4 igbut, 4 inch centers, 0.5

gpm vandal resistant spray outlet, ceramic discaijpeg cartridges, tempera-
ture limit stop, volume control, cast brass cqWeate.

Drain: Grid Drain
Trap Lavatory Type 1; insulation, Truebro Handi Lavasd Model #102W &

105W, or approved equal.

SINK DATA SHEET

Sinks, Type S-1 Elkay, Model #LRAD2918

Materiat Stainless steel
Gage 18

Sink Type  Two compartment self rimming
Dimensions 29 x 18 x 6-1/2 inches
Mounting Counter mounting.

Fittings and Accessories Provide the following compatible components:

Supplies Sink Type 1

Faucet Elkay #LKE4160; 8 inch swing spout, chrome, sinighndle, single hole, 2.2 GPM
aerator.

Drain: (2) Strainer: #LK35

Trap Sink Type 1 with continuous waste Type 1
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MOP BASIN DATA SHEET

Janitor Sink, Type MS:1Fiat MSB2424

Materiat Molded-stone
Dimensions 24 x 24 x 10

Fittings and Accessories Provide the following compatible components:

Faucet Chicago #540-LD-8979-WXF; vacuum breaker spol4;, Bose thread outlet, pail
hook, 8 inch center, lever handle.

Strainer Fiat #1453-BB

Hose and Bracket Fiat #832-AA

Mop Rack Fiat #889-CC
Trap Castiron

WATER COOLER DATA SHEET

Water Coolers, Type EWC-1Barrier-Free, Split-Level with two touch padsk&y} EZSTL8C

Water Cooler Type Wall hung. (34" to ADA)

Capacity 8 GPH.

Cabinet Material Stainless steel.

Color or Finish Stainless steel.

Fittings and Accessories Provide the following compatible components:

Supply  Loose-key angle stop, having 1/2 inch inlet will flange, and 1/2 inch by 12 inch
flexible tubing riser outlet.

Trap 1-1/2 inch, 17 gauge, chrome plated brass.
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OUTLET BOX DATA SHEET

Clothes Washer Boxes, Type OB-Guy Gray, BIM-875QTS.

Materiat  Steel.
Gage 18 gage.

Shut-Off Type Quarter turn.

Dimensions 9 inch x 10 inch.

Mounting Recessed wall-mounting.

END OF SECTION
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SECTION 23 0500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1 Piping materials and installation instructions coomnto most piping systems.
2 Transition fittings.

3 Dielectric fittings.

4. Mechanical sleeve seals.

5. Sleeves.

6 Escutcheons.

7 Grout.

8 HVAC demolition.

9 Equipment installation requirements common to emeipt sections.

10. Concrete bases.

11. Supports and anchorages.

12. Coordination drawings.

DEFINITIONS

Finished Spaces: Spaces other than mechanicaleatiical equipment rooms, furred spaces,
pipe and duct chases, unheated spaces immediagdbw broof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to viemtdors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to vieutdoors or subject to outdoor ambient
temperatures and weather conditions. Exampleadedooftop locations.

Concealed, Interior Installations: Concealed fnaw and protected from physical contact by
building occupants. Examples include above cesliaigd chases.

Concealed, Exterior Installations: Concealed fraew and protected from weather conditions
and physical contact by building occupants but extbjfo outdoor ambient temperatures.
Examples include installations within unheated tehns!

The following are industry abbreviations for plagnaterials:
1. PE: Polyethylene plastic.
2. PVC: Polyvinyl chloride plastic.

COMMON WORK RESULTS FOR HVAC 230500-1



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

G.

1.4

15

1.6

1.7

The following are industry abbreviations for rubbaaterials:
1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For the following:
1. Escutcheons.

2. Supports and anchorages
3. Coordination drawings

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and dapesaccording to AWS D1.1, "Structural
Welding Code--Steel."

Steel Pipe Welding: Qualify processes and opesaocording to ASME Boiler and Pressure

Vessel Code: Section IX, "Welding and Brazing {igations."

1. Comply with provisions in ASME B31 Series, "Code Ryessure Piping."

2. Certify that each welder has passed AWS qualificatiests for welding processes
involved and that certification is current.

Electrical Characteristics for HVYAC Equipment: Hmuent of higher electrical characteristics
may be furnished provided such proposed equipneemipproved in writing and connecting
electrical services, circuit breakers, and condiziés are appropriately modified. If minimum
energy ratings or efficiencies are specified, eopgpt shall comply with requirements.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes and tubes with factory-applied engsca Maintain end caps through shipping,
storage, and handling to prevent pipe end damaddmprevent entrance of dirt, debris, and
moisture.

Store plastic pipes protected from direct sunlightipport to prevent sagging and bending.
COORDINATION

Arrange for pipe spaces, chases, slots, and opeminguilding structure during progress of
construction, to allow for HVAC installations.

Coordinate installation of required supporting desi and set sleeves in poured-in-place
concrete and other structural components as thleeganstructed.

Coordinate requirements for access panels and dookHVAC items requiring access that are
concealed behind finished surfaces. Access parasdoors are specified in Division 08
Section "Access Doors and Frames."
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D. Coordination Drawings: For ductwork and pipingeguipment rooms and other congested
areas, drawn to scale, on which the following itemres shown and coordinated with each other,
using input from Installers of the items involved:

All equipment.

All piping.

HVAC piping.

HVAC ductwork.

HVAC service clearances.

Electrical equipment and conduit.

ogarwnNE

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. In other Part2 articles where subparagraph titbeedow introduce lists, the following
requirements apply for product selection:
1. Manufacturers: Subject to compliance with requigam, provide products by the
manufacturers specified.

2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 23 piping Sections fpipe, tube, and fitting materials and joining
methods.

B. Pipe Threads: ASME B1.20.1 for factory-threadgeemnd pipe fittings.
2.3 JOINING MATERIALS
A. Refer to individual Division 23 piping Sections fegecial joining materials not listed below.

B. Pipe-Flange Gasket Materials: Suitable for chehaca thermal conditions of piping system

contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, it (3.2-mm) maximum thickness
unless thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-mod cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250;ioaistand steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm)dki unless otherwise indicated; and
full-face or ring type, unless otherwise indicated.

C. Flange Bolts and Nuts: ASME B18.2.1, carbon stadkss otherwise indicated.

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Tgpd material recommended by piping
system manufacturer, unless otherwise indicated.

E.  Solder Filler Metals: ASTM B 32, lead-free alloytclude water-flushable flux according to
ASTM B 813.
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2.5

2.6

Brazing Filler Metals: AWS A5.8, BCuP Series, cepphosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS ABA&g1, silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12 fevelding materials appropriate for wall
thickness and chemical analysis of steel pipe bewided.

TRANSITION FITTINGS

Plastic-to-Metal Transition Fittings: CPVC one<gaefitting with manufacturer's Schedule 80
equivalent dimensions; one end with threaded braest, and one solvent-cement-joint end.

Plastic-to-Metal Transition Adaptors: One-piedérfg with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insertpaadolvent-cement-joint end.

Plastic-to-Metal Transition Unions: MSS SP-107 MCPfour-part union. Include brass end,
solvent-cement-joint end, rubber O-ring, and uman

DIELECTRIC FITTINGS

Description: Combination fitting of copper allopdaferrous materials with threaded, solder-
joint, plain, or weld-neck end connections thatchgtiping system materials.

Insulating Material: Suitable for system fluidepsure, and temperature.

Dielectric Unions: Factory-fabricated, union asbim for 250-psig (1725-kPa) minimum
working pressure at 180 deg F (82 deg C).

Dielectric-Flange Kits: Companion-flange assenfolyfield assembly. Include flanges, full-

face- or ring-type neoprene or phenolic gasketnphe or polyethylene bolt sleeves, phenolic

washers, and steel backing washers.

1. Separate companion flanges and steel bolts andshatshave 150- or 300-psig (1035-
or 2070-kPa) minimum working pressure where reguioesuit system pressures.

Dielectric Couplings: Galvanized-steel couplingttwinert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig (2070-kPa) mmmn working pressure at 225 deg F
(107 deg C).

Dielectric Nipples: Electroplated steel nippletwihert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psigq2@®a) minimum working pressure at 225
deg F (107 deg C).

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, destyfer field assembly, to fill annular space

between pipe and sleeve.

1. Sealing Elements: EPDM interlocking links shapeditt surface of pipe. Include type
and number required for pipe material and sizeifpd.p

2. Pressure Plates: Stainless steel. Include twedoh sealing element.
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3. Connecting Bolts and Nuts: Stainless steel oftlemgquired to secure pressure plates to
sealing elements. Include one for each sealingeé

SLEEVES

Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) mimimthickness; round tube closed with
welded longitudinal joint.

Steel Pipe: ASTM A 53, Type E, Grade B, Sched0legalvanized, plain ends.

Cast Iron: Cast or fabricated "wall pipe" equiveléo ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise ateiic

Stack Sleeve Fittings: Manufactured, cast-iroewewith integral clamping flange. Include
clamping ring and bolts and nuts for membrane ftagh
1. Underdeck Clamp: Clamping ring with set screws.

ESCUTCHEONS

Description: Manufactured wall and ceiling escetmis and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulagging and an OD that completely covers
opening.

One-Piece, Deep-Pattern Type: Deep-drawn, boxezhéypass with polished chrome-plated
finish.

One-Piece, Cast-Brass Type: With set screw.
1. Finish: Polished chrome-plated.

Split-Plate, Stamped-Steel Type: With concealedtrhinge, set screw or spring clips and
chrome-plated finish.

GROUT

Description: ASTM C 1107, Grade B, nonshrink andmetallic, dry hydraulic-cement grout.

1. Characteristics: Post-hardening, volume-adjustingonstaining, noncorrosive,
nongaseous, and recommended for interior and exegpplications.

2. Design Mix: 5000-psi (34.5-MPa), 28-day compresstrength.

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirente and Division 23 Sections specifying
piping systems.
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B. Drawing plans, schematics, and diagrams indicatergé location and arrangement of piping
systems. Indicated locations and arrangements u&d to size pipe and calculate friction
loss, expansion, pump sizing, and other designideraions. Install piping as indicated unless
deviations to layout are approved on Coordinatioaings.

C. Install piping in concealed locations, unless oth®e indicated and except in equipment rooms
and service areas.

D. Install piping at right angles or parallel to builg walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

E. Install piping above accessible ceilings to allaifisient space for ceiling panel removal.
F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

l. Install fittings for changes in direction and braAm@onnections.

J. Install piping to allow application of insulation.

K.  Select system components with pressure rating etguar greater than system operating
pressure.

L. Install escutcheons for penetrations of walls,itegd, and floors according to the following:
1. New Piping:
a. Piping with Fitting or Sleeve Protruding from WalDne-piece, deep-pattern type.
b. Chrome-Plated Piping: One-piece, cast-brass tyile polished chrome-plated

finish.

C. Insulated or Bare Piping at Wall and Floor Penetnatin Finished Spaces: One-
piece, cast-brass type with polished chrome-plttésh.

d. Insulated or Bare Piping at Ceiling Penetration$-iimshed Spaces: One-piece,
cast-brass type with polished chrome-plated finish.

e. Insulated or Bare Piping in Unfinished Service $3acOne-piece, cast-brass type
with polished chrome-plated finish.

f. Insulated or Bare Piping in Equipment Rooms: Oieeqy cast-brass type.

M.  Sleeves are not required for core-drilled holes.

N. Install sleeves for pipes passing through conaatt masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.
1. Cut sleeves to length for mounting flush with bstinfaces.

a. Exception: Extend sleeves installed in floors afcimanical equipment areas or
other wet areas 2 inches (50 mm) above finishedr flevel. Extend cast-iron
sleeve fittings below floor slab as required tousecclamping ring if ring is
specified.

2. Install sleeves in new walls and slabs as new vaaltsslabs are constructed.
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3. Install sleeves that are large enough to provideirigh (6.4-mm) annular clear space
between sleeve and pipe or pipe insulation. Uséddallowing sleeve materials:
a. Steel Pipe Sleeves: For pipes smaller than NEEB\NG160).
b. Steel Sheet Sleeves: For pipes NPS 6 (DN 150)agdr, penetrating gypsum-
board partitions.
C. Stack Sleeve Fittings: For pipes penetrating 8oeith membrane waterproofing.
Secure flashing between clamping flanges. Insttion of cast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finishaat flevel. Refer to Division 07
Section "Sheet Metal Flashing and Trim" for flaghin
1)  Seal space outside of sleeve fittings with grout.
4, Except for underground wall penetrations, seal Emrapace between sleeve and pipe or
pipe insulation, using joint sealants appropriaie dize, depth, and location of joint.
Refer to Division 07 Section "Joint Sealants" fatarials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Semletrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow forch-(25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 isqdi®&0 mm) in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 incti£50 mm) and larger in diameter.

3. Mechanical Sleeve Seal Installation: Select typel aumber of sealing elements
required for pipe material and size. Position pipecenter of sleeve. Assemble
mechanical sleeve seals and install in annularespatween pipe and sleeve. Tighten
bolts against pressure plates that cause seakmgeals to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: dtistast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve sea@kctSsleeve size to allow for 1-inch (25-mm)
annular clear space between pipe and sleeve fatling mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type aumber of sealing elements
required for pipe material and size. Position pipecenter of sleeve. Assemble
mechanical sleeve seals and install in annularespatween pipe and sleeve. Tighten
bolts against pressure plates that cause sealimgeats to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fis¢ing of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations Wwdstop materials. Refer to Division 07
Section "Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sectiohghese Specifications for roughing-in
requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the followingquirements and Division 23 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrsel Biin ends of steel pipe.
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3.3

3.4

Remove scale, slag, dirt, and debris from insidd antside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushabiie, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 @ATs "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AW®sazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filleraingtmplying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipeatts according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Reanadee pipe ends to remove burrs and restore

full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to ezlepipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittmwgh threads that are corroded or
damaged. Do not use pipe sections that have aakepen welds.

Welded Joints: Construct joints according to AWB12, using qualified processes and
welding operators according to Part 1 "Quality Aasge" Article.

Flanged Joints: Select appropriate gasket matesiak, type, and thickness for service
application. Install gasket concentrically posigd. Use suitable lubricants on bolt threads.
1. PVC Nonpressure Piping: Join according to ASTM3852

Plastic Nonpressure Piping Gasketed Joints: Jmiarding to ASTM D 3212.
PIPING CONNECTIONS

Make connections according to the following, unletferwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smalkdjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65) andgker, adjacent to flanged valves and at
final connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions dlahges to connect piping materials of
dissimilar metals.

4.  Wet Piping Systems: Install dielectric couplingdamipple fittings to connect piping
materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headramless specific mounting heights are
not indicated.

Install equipment level and plumb, parallel andppadicular to other building systems and
components in exposed interior spaces, unlessvageemdicated.

Install HVAC equipment to facilitate service, manance, and repair or replacement of
components. Connect equipment for ease of disatinge with minimum interference to other
installations. Extend grease fittings to accesdiatations.
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D. Install equipment to allow right of way for pipinmgstalled at required slope.
3.5 PAINTING

A. Painting of HVAC systems, equipment, and componéntspecified in Division 09 Sections
"Interior Painting" and "Exterior Painting."

B. Damage and Touchup: Repair marred and damagemhfgminted finishes with materials and
procedures to match original factory finish.

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES
A. Refer to Division 05 Section "Metal Fabricationet Structural steel.

B. Cut, fit, and place miscellaneous metal supportsi@tely in location, alignment, and elevation
to support and anchor HVAC materials and equipment.
C. Field Welding: Comply with AWS D1.1.

END OF SECTION
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SECTION 23 0513 - COMMON MOTOR REQUIREMENTS FOR HEZAQUIPMENT

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general requirements for singksphand polyphase, general-purpose,
horizontal, small and medium, squirrel-cage indarctinotors for use on ac power systems up to
600 V and installed at equipment manufacturer'sofgcor shipped separately by equipment
manufacturer for field installation.

1.3 COORDINATION
A. Coordinate features of motors, installed units, aockssory devices to be compatible with the

following:
1. Motor controllers.
2. Torque, speed, and horsepower requirements obé#te |
3. Ratings and characteristics of supply circuit aaglired control sequence.
4, Ambient and environmental conditions of installatlocation.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A.  Comply with requirements in this Section except wistricter requirements are specified in
HVAC equipment schedules or Sections.

B. Comply with NEMA MG 1 unless otherwise indicated.
C. Comply with IEEE 841 for severe-duty motors.
2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature ofdé@ C and at altitude of 3300 feet
(1000 m) above sea level.

B. Capacity and Torque Characteristics: Sufficierdttat, accelerate, and operate connected loads
at designated speeds, at installed altitude anttcament, with indicated operating sequence,
and without exceeding nameplate ratings or conisigeervice factor.

2.3 POLYPHASE MOTORS

A.  Description: NEMA MG 1, Design B, medium inductiorotor.
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2.4

2.5

Efficiency: Energy efficient, as defined in NEMAGAL.

Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent patgleswinding.

2. For motors with other than 2:1 speed ratio, sepasdtiding for each speed.
Multispeed Motors: Separate winding for each speed

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ba#irings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F od€ G.

2. Motors Smaller than 15 HP: Manufacturer's standgading characteristic.

Enclosure Material: Cast iron for motor frame siB24T and larger; rolled steel for motor
frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed t€dlers: Match wiring connection
requirements for controller with required motordsa Provide terminals in motor terminal box,
suited to control method.

Motors Used with Variable Frequency Controllers:atiRgs, characteristics, and features

coordinated with and approved by controller mantufize.

1. Windings: Copper magnet wire with moisture-resisiasulation varnish, designed and
tested to resist transient spikes, high frequenaied short time rise pulses produced by
pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B tengpure rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature risggsSSIH insulation.
4. Thermal Protection: Comply with NEMA MG 1 requirents for thermally protected
motors.

Severe-Duty Motors: Comply with IEEE 841, with 8 minimum service factor.
SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one of theofeihg, to suit starting torque and
requirements of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.

4, Capacitor start, capacitor run.
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B. Multispeed Motors: Variable-torque, permanentisgdipacitor type.

C. Bearings: Prelubricated, antifriction ball beasngr sleeve bearings suitable for radial and
thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E.  Thermal Protection: Internal protection to autdoaly open power supply circuit to motor
when winding temperature exceeds a safe valueratddh to temperature rating of motor

insulation. Thermal-protection device shall auttiozdly reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 23 0519 - METERS AND GAGES FOR HVAC

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1. Thermometers.
2. Gages.
1.3 DEFINITIONS
A. CR: Chlorosulfonated polyethylene synthetic rubber
B. EPDM: Ethylene-propylene-diene terpolymer rubber.
1.4 SUBMITTALS

A. Product Data: For each type of product indicateciude performance curves.

B.  Shop Drawings: Schedule for thermometers and gagésating manufacturer's number, scale
range, and location for each.

C. Product Certificates: For each type of thermomatel gage, sighed by product manufacturer.

PART 2 - PRODUCTS
2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS
A. Manufacturers: Subject to compliance with requiats, provide products by one of the
following:
1. Palmer - Wahl Instruments Inc.
2. Trerice, H. O. Co.
3. Weiss Instruments, Inc.
4, Weksler Instruments Operating Unit; Dresser Indestinstrument Div.
B. Case: Die-cast aluminum, 7 inches long.
C. Tube: Red or blue reading, organic-liquid filledth magnifying lens.

D. Tube Background: Satin-faced, nonreflective aluminwith permanently etched scale
markings.
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2.2

Window: Glass or plastic.

Connector: Adjustable type, 180 degrees in vdrilzme, 360 degrees in horizontal plane, with
locking device.

Stem: Copper-plated steel, aluminum, or brasshiemmowell installation and of length to suit
installation.

Accuracy: Plus or minus 1 percent of range or pluminus 1 scale division to maximum of
1.5 percent of range.

DUCT-TYPE, LIQUID-IN-GLASS THERMOMETERS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

1. Miljoco Corp.

2. Palmer - Wahl Instruments Inc.

3. Trerice, H. O. Co.

4. Weiss Instruments, Inc.

Case: Die-cast aluminum 7 inches long.

Tube: Red or blue reading, organic filled, withgniying lens.

Tube Background: Satin-faced, nonreflective alwmnwith permanently etched scale
markings.

Window: Glass or plastic.

Connector: Adjustable type, 180 degrees in vdrtitzme, 360 degrees in horizontal plane, with
locking device.

Stem: Metal, for installation in mounting brackeid of length to suit installation.
Mounting Bracket: Flanged fitting for attachmentduct and made to hold thermometer stem.

Accuracy: Plus or minus 1 percent of range or pluminus 1 scale division to maximum of
1.5 percent of range.

PART 3 - EXECUTION

3.1

THERMOMETER APPLICATIONS

Install liquid-in-glass thermometers in the follmgilocations:
1. Outside-air, return-air, and mixed-air ducts asdatkd on the drawings.

Provide the following temperature ranges for thamaters:
1.  Air Ducts: 30 to 240 deg F, with 2-degree scalgsitins (Minus 1 to plus 115 deg C,
with 1-degree scale divisions).
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3.2 PRESSURE GAGE APPLICATIONS

A. Install pressure gages as required by the equipswgtlier for service to condensing / heat
pump units.
3.3 INSTALLATIONS
A. Install direct-mounting thermometers and adjustiear and tilted positions so the meter is

easily read from a standing position.

B. Duct Thermometer Support Flanges: Install in wallduct where duct thermometers are
indicated. Attach to duct with one-side appliats.

3.4 CONNECTIONS

A. Install meters and gages adjacent to machines guigdraent to allow service and maintenance
for meters, gages, machines, and equipment.

3.5 ADJUSTING

A.  Adjust faces of meters and gages to proper angledst visibility.

END OF SECTION
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SECTION 23 0548 - VIBRATION CONTROLS FOR HVAC PIPBNAND EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

A.

13

1.4

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Spring hangers.

DEFINITIONS

IBC: International Building Code.
ICC-ES: ICC-Evaluation Service.
PERFORMANCE REQUIREMENTS

Wind-Restraint Loading:

1. Basic Wind Speed: Reference the structural doatsrfer wind speed.

2. Building Classification Category: Reference theudral documents for building
classification.

3. Minimum 10 Ib/sqg. ft. (48.8 kg/sq. m) multiplied ke maximum area of the HVAC
component projected on a vertical plane that ismabrto the wind direction, and
45 degrees either side of normal.

SUBMITTALS

Product Data: For the following:

1. Include rated load, rated deflection, and overloagdacity for each vibration isolation
device.

2. lllustrate and indicate style, material, strenddstening provision, and finish for each
type and size of component used.

Welding certificates.
Qualification Data: For professional engineer texling agency.

Operation and Maintenance Data: For air-mountiggtesns to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Comply with seismic-restraint requirements in tB€lunless requirements in this Section are
more stringent.
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B. Welding: Qualify procedures and personnel accgrdioc AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

PART 2 - PRODUCTS
2.1 VIBRATION ISOLATORS

A.  Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

B. Basis-of-Design Product: Subject to compliancéhwéquirements, provide or a comparable
product by one of the following:

Ace Mountings Co., Inc.

Amber/Booth Company, Inc.

California Dynamics Corporation.

Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.

Vibration Isolation.

Vibration Mountings & Controls, Inc.

CoNorwWNE

C. Pads: Arranged in single or multiple layers dfisient stiffness for uniform loading over pad
area, molded with a nonslip pattern and galvangted} baseplates, and factory cut to sizes that
match requirements of supported equipment.

1. Resilient Material: Oil- and water-resistant neom@, rubber or hermetically sealed
compressed fiberglass.

D.  Spring Isolators Freestanding, laterally stabfemspring isolators.

1. Outside Spring Diameter: Not less than 80 peradrihe compressed height of the
spring at rated load.

2. Minimum Additional Travel: 50 percent of the recpd deflection at rated load.

3. Lateral Stiffness: More than 80 percent of ratedival stiffness.

4 Overload Capacity: Support 200 percent of ratead,|ofully compressed, without
deformation or failure.

5. Baseplates: Factory drilled for bolting to struetiand bonded to 1/4-inch- (6-mm-)
thick, rubber isolator pad attached to baseplatergide. Baseplates shall limit floor
load to 500 psig (3447 kPa).

6. Top Plate and Adjustment Bolt: Threaded top platd adjustment bolt and cap screw
to fasten and level equipment.

E.  Spring Hangers : Combination coil-spring and elasric-insert hanger with spring and insert
in compression.

1. Frame: Steel, fabricated for connection to thrdabanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalant without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 peraoénihe compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the rempd deflection at rated load.
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2.2

4, Lateral Stiffness: More than 80 percent of ratedival stiffness.

5. Overload Capacity: Support 200 percent of ratead|ofully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubbeneoprene. Steel-washer-reinforced
cup to support spring and bushing projecting thioligttom of frame.

7. Self-centering hanger rod cap to ensure concetytii@tween hanger rod and support
spring coil.

FACTORY FINISHES
Finish: Manufacturer's standard prime-coat finmisddy for field painting.

Finish: Manufacturer's standard paint applied dotdry-assembled and -tested equipment
before shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized. Hot-dip galvanizetal components for exterior use.

3. Baked enamel or powder coat for metal componentsadators for interior use.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine areas and equipment to receive vibratiolatisn control devices for compliance with
requirements for installation tolerances and otleaditions affecting performance.

Examine roughing-in of reinforcement and cast-imepl anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactoopnditions have been corrected.
VIBRATION-CONTROL INSTALLATION

Comply with requirements in Division 07 Section @RdAccessories" for installation of roof
curbs, equipment supports, and roof penetrations.

Attachment to Structure: If specific attachmenh@d indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bassjas at concrete members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and otherledded items prior to drilling holes for
anchors. Do not damage existing reinforcing or esded items during coring or
drilling. Notify the structural engineer if reim@ing steel or other embedded items are
encountered during drilling. Locate and avoid pessed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until caete, mortar, or grout has achieved
full design strength.

3. Wedge Anchors: Protect threads from damage dwimgpor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fallgaged in the structural element to
which anchor is to be fastened.
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4.  Adhesive Anchors: Clean holes to remove loose mahtand drilling dust prior to
installation of adhesive. Place adhesive in hpleseeding from the bottom of the hole
and progressing toward the surface in such a maasdo avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torguey & torque wrench.

6. Install zinc-coated steel anchors for interior astdinless-steel anchors for exterior
applications.

3.3 ADJUSTING
A.  Adjust isolators after system is at operating weigh
B.  Adjust air-spring leveling mechanism.
C. Adjust active height of spring isolators.

3.4 APPLICATIONS

EQUIPMENT VIBRATION ISOLATION TYPE
FAN COILS / HEAT PUMP INDOOR UNITS SPRING HANGERS
ALL HANGING AIR HANDLERS SPRING HANGERS
ALL HANGING EXHAUST FANS SPRING HANGERS
ALL ROOF MOUNTED CONDENSING UNITS / HEAT
PUMPS SPRING VIBRATION ISOLATORS

END OF SECTION
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SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING ANEQUIPMENT

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuiting General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Duct labels.

Stencils.

Valve tags.

Warning tags.

NouaswbdhE

SUBMITTALS
Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic eésentation required for each identification
material and device.

Equipment Label Schedule: Include a listing ofegllipment to be labeled with the proposed
content for each label.

Valve numbering scheme.
Valve Schedules: For each piping system to inclndeaintenance manuals.
COORDINATION

Coordinate installation of identifying devices wittompletion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices wititations of access panels and doors.

Install identifying devices before installing actical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

EQUIPMENT LABELS

Metal Labels for Equipment:

1. Material and Thickness: Aluminum, 0.032-inch (&) minimum thickness, and
having predrilled or stamped holes for attachmanthivare.

2. Minimum Label Size: Length and width vary for régal label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

3. Minimum Letter Size: 1/4 inch (6.4 mm) for nameuwsfits if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for vieyvdistances up to 72 inches (1830
mm), and proportionately larger lettering for geratviewing distances. Include
secondary lettering two-thirds to three-fourths st of principal lettering.

4. Fasteners: Stainless-steel self-tapping screws.

5.  Adhesive: Contact-type permanent adhesive, cobipatiith label and with substrate.

Label Content: Include equipment's Drawing dedignaor unigue equipment number,
Drawing numbers where equipment is indicated (plafetails, and schedules), plus the
Specification Section number and title where eqeipims specified.

Equipment Label Schedule: For each item of equifinte be labeled, on 8-1/2-by-11-inch
(A4) bond paper. Tabulate equipment identificatrmrmber and identify Drawing numbers
where equipment is indicated (plans, details, asttedules), plus the Specification Section
number and title where equipment is specified. iEgent schedule shall be included in
operation and maintenance data.

PIPE LABELS

General Requirements for Manufactured Pipe Lab&seprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigidtigldormed to cover full circumference of
pipe and to attach to pipe without fasteners oeane.

Self-Adhesive Pipe Labels: Printed plastic witihta@t-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of ipgp service using same designations or

abbreviations as used on Drawings, pipe size, aradraw indicating flow direction.

1. Flow-Direction Arrows: Integral with piping systeservice lettering to accommodate
both directions, or as separate unit on each pipel to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches (38 mm) high

DUCT LABELS

Material and Thickness: Multilayer, multicolor, agtic labels for mechanical engraving,
1/8 inch (3.2 mm) thick, and having predrilled feoler attachment hardware.

Letter Color: Black.
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Background Color: White.
Maximum Temperature: Able to withstand temperatune to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for réed label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for nameuniits if viewing distance is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing distas up to 72 inches (1830 mm), and
proportionately larger lettering for greater viegidistances. Include secondary lettering two-
thirds to three-fourths the size of principal latig.

Fasteners: Stainless-steel self-tapping screws.
Adhesive: Contact-type permanent adhesive, colpatiith label and with substrate.

Duct Label Contents: Include identification of tuservice using same designations or

abbreviations as used on Drawings, duct size, aradraw indicating flow direction.

1. Flow-Direction Arrows: Integral with duct systermarsice lettering to accommodate both
directions, or as separate unit on each duct takiellicate flow direction.

2. Lettering Size: At least 1-1/2 inches (38 mm) high

PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Clean piping and equipment surfaces of substartascbuld impair bond of identification
devices, including dirt, oil, grease, release ageand incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each mggon of mechanical equipment.
Locate equipment labels where accessible and gisibl

PIPE LABEL INSTALLATION

Piping Color-Coding: Painting of piping is speedi in Division 09 Section "Painting" or
"High-Performance Coatings."

Locate pipe labels where piping is exposed or alamaessible ceilings in finished spaces;

machine rooms; accessible maintenance spaces sudhadts, tunnels, and plenums; and

exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short té&dof fixtures and terminal units.
Where flow pattern is not obvious, mark each piperanch.

3. Near penetrations through walls, floors, ceilireys] inaccessible enclosures.
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4. At access doors, manholes, and similar access sptiiatt permit view of concealed
piping.

5. Near major equipment items and other points ofilaipn and termination.

6. Spaced at maximum intervals of 50 feet along eaoh Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. tOmérmediately spaced labels.

C. Pipe Label Color Schedule:
1. Refrigerant Piping:
a. Background Color: White.
b. Letter Color: Black.

3.4 DUCT LABEL INSTALLATION

A. Install plastic-laminated duct labels with permarexthesive on air ducts in the following color
codes:
1. Blue: For cooling/heating-air supply ducts.
2. Green: For exhaust-, outside-, relief-, returnd enixed-air ducts.
3. ASME A13.1 Colors and Designs: For hazardous natexhaust.

B. Locate labels near points where ducts enter inteealed spaces and at maximum intervals of
50 feet in each space where ducts are exposedoealed by removable ceiling system.

END OF SECTION
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SECTION 23 0700 - HVAC INSULATION

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:
1. Insulation Materials:
a. Cellular glass.
b. Flexible elastomeric.
C. Mineral fiber.
2 Insulating cements.
3 Adhesives.
4. Mastics.
5. Lagging adhesives.
6 Sealants.
7 Factory-applied jackets.
8 Field-applied fabric-reinforcing mesh.
9. Field-applied cloths.
10. Field-applied jackets.
11. Tapes.
12. Securements.
13. Corner angles.

B. Related Sections:
1. Division 22 Section "Plumbing Insulation."
2. Division 23 Section "Metal Ducts" for duct liners.

13 SUBMITTALS

A.  Product Data: For each type of product indicatitlude thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

B. Shop Drawings:

1. Detail application of protective shields, saddiasd inserts at hangers for each type of
insulation and hanger.

2. Detail insulation application at elbows, fittingianges, valves, and specialties for each
type of insulation..

3. Detail application of field-applied jackets.

4. Detail application at linkages of control devices.

5. Detalil field application for each equipment type.

C. Qualification Data: For qualified Installer.
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1.4

A.

15

1.6

1.7

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics whoséasuccessfully completed an apprenticeship
program or another craft training program certiflegl the Department of Labor, Bureau of
Apprenticeship and Training.

Fire-Test-Response Characteristics: Insulation esldted materials shall have fire-test-
response characteristics indicated, as determigpadsting identical products per ASTM E 84,
by a testing and inspecting agency acceptable ttwodties having jurisdiction. Factory label
insulation and jacket materials and adhesive, masipes, and cement material containers, with
appropriate markings of applicable testing andecspg agency.

1. Insulation Installed Indoors: Flame-spread indéX®% or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread indeX5 or less, and smoke-developed

index of 150 or less.
DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shalini@@ked by manufacturer with appropriate
ASTM standard designation, type and grade, andmaxi use temperature.

COORDINATION

Coordinate size and location of supports, hangarg] insulation shields specified in
Division 23 Section "Hangers and Supports for HVR@ing and Equipment.”

Coordinate clearance requirements with piping lhestdor piping insulation application, duct

Installer for duct insulation application, and quuent Installer for equipment insulation

application. Before preparing piping and ductw@kop Drawings, establish and maintain
clearance requirements for installation of insolatand field-applied jackets and finishes and
for space required for maintenance.

Coordinate installation and testing of heat tracing

SCHEDULING

Schedule insulation application after pressureingssystems and, where required, after
installing and testing heat tracing. Insulatiorplagation may begin on segments that have

satisfactory test results.

Complete installation and concealment of plastitemals as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

2.1

A.

INSULATION MATERIALS

Comply with requirements in Part 3 schedule asidier where insulating materials shall be
applied.
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B.  Products shall not contain asbestos, lead, meroumgercury compounds.

C. Products that come in contact with stainless stieall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stamlateel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or H@fdwving agents in the manufacturing
process.

F. Cellular Glass: Inorganic, incombustible, foameadcellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jackequirements are specified in "Factory-
Applied Jackets" Article.

1. Products: Subject to compliance with requiremgnisyide one of the following:

a. Cell-U-Foam Corporation; Ultra-CUF.

b. Pittsburgh Corning Corporation; Foamglas Super K.

Block Insulation: ASTM C 552, Type .

Special-Shaped Insulation: ASTM C 552, Type IllI.

Board Insulation: ASTM C 552, Type IV.

Preformed Pipe Insulation without Jacket: CompithwASTM C 552, Type I, Class 1.

Preformed Pipe Insulation with Factory-Applied ASXComply with ASTM C 552,

Type Il, Class 2.

7. Factory fabricate shapes according to ASTM C 450A8TM C 585.

ourwWN

G. Flexible Elastomeric: Closed-cell, sponge- or exjwd-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Typ&l sheet materials.
1. Products: Subject to compliance with requiremgnisyide one of the following:
a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. RBX Corporation; Insul-Sheet 1800 and Insul-Tub6.18

H.  Mineral-Fiber Blanket Insulation: Mineral or glabers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, ge/lll with factory-applied FSK
jacket. Factory-applied jacket requirements aeziied in "Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requiremgntsyide one of the following:
a. CertainTeed Corp.; Duct Wrap.
b Johns Manville; Microlite.
C. Knauf Insulation; Duct Wrap.
d. Manson Insulation Inc.; Alley Wrap.
e Owens Corning; All-Service Duct Wrap.

I Mineral-Fiber Board Insulation: Mineral or glasbers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For cluand plenum applications, provide
insulation with factory-applied ASJ. For equipmeayplications, provide insulation with
factory-applied ASJ. Factory-applied jacket reemients are specified in "Factory-Applied
Jackets" Article.

1. Products: Subject to compliance with requiremgnisyide one of the following:
a. CertainTeed Corp.; Commercial Board.
b. Fibrex Insulations Inc.; FBX.
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Johns Manwville; 800 Series Spin-Glas.
Knauf Insulation; Insulation Board.
Manson Insulation Inc.; AK Board.
Owens Corning; Fiberglas 700 Series.

~® Qo

J. Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requiremgnisyide one of the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
C. Knauf Insulation; 1000 Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.

2. Typel, 850 deg F (454 deg C) Materials: Mineral glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Typ&rade A, with factory-applied
ASJ. Factory-applied jacket requirements are §ipecin "Factory-Applied Jackets"
Article.

2.2 ADHESIVES

A. Materials shall be compatible with insulation matisr;, jackets, and substrates and for bonding
insulation to itself and to surfaces to be inswataless otherwise indicated.

B. Calcium Silicate Adhesive: Fibrous, sodium-sileeéiased adhesive with a service temperature
range of 50 to 800 deg F (10 to 427 deg C).
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:
a. Childers Products, Division of ITW; CP-97.
b. Foster Products Corporation, H. B. Fuller Compa&1y27/81-93.
C. Marathon Industries, Inc.; 290.
d. Mon-Eco Industries, Inc.; 22-30.
e.  Vimasco Corporation; 760.
2. For indoor applications, use adhesive that has & \éontent of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERAREd 24).

C. Cellular-Glass Adhesive: Solvent-based resin adegesvith a service temperature range of

minus 75 to plus 300 deg F (minus 59 to plus 14P@g

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Childers Products, Division of ITW; CP-96.
b. Foster Products Corporation, H. B. Fuller Comp&iy33.

2. For indoor applications, use adhesive that has & \¢Ontent of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (ER3hdd 24).

D. Flexible Elastomeric Adhesive: Comply with MIL-A4279A, Type I, Class I.
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Aeroflex USA Inc.; Aeroseal.
b. Armacell LCC; 520 Adhesive.
C. Foster Products Corporation, H. B. Fuller Compa&by75.
d. RBX Corporation; Rubatex Contact Adhesive.
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2.3

2.

For indoor applications, use adhesive that has & \éontent of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdEd 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C |&3s 2, Grade A.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:

a. Childers Products, Division of ITW; CP-82.

b. Foster Products Corporation, H. B. Fuller Compa®y20.

C. ITW TACC, Division of Illinois Tool Works; S-90/80.

d. Marathon Industries, Inc.; 225.

e. Mon-Eco Industries, Inc.; 22-25.

For indoor applications, use adhesive that has & \éontent of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdd 24).

ASJ Adhesive, and FSK and PVDC Jacket Adhesivempyp with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seamsjairds.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:

a. Childers Products, Division of ITW; CP-82.

b. Foster Products Corporation, H. B. Fuller Compa®y20.

C. ITW TACC, Division of Illinois Tool Works; S-90/80.

d. Marathon Industries, Inc.; 225.

e. Mon-Eco Industries, Inc.; 22-25.

For indoor applications, use adhesive that has & \¢Ontent of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdEd 24).

PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Dow Chemical Company (The); 739, Dow Silicone.
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Sohafelding Adhesive.
C. P.1.C. Plastics, Inc.; Welding Adhesive.
d. Speedline Corporation; Speedline Vinyl Adhesive.

2. For indoor applications, use adhesive that has & \éontent of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdEd 24).

MASTICS

Materials shall be compatible with insulation makst jackets, and substrates; comply with
MIL-C-19565C, Type II.

Vapor-Barrier Mastic: Water based; suitable fadar and outdoor use on below ambient
services.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:

Childers Products, Division of ITW; CP-35.

Foster Products Corporation, H. B. Fuller Compay90.

ITW TACC, Division of lllinois Tool Works; CB-50.

Marathon Industries, Inc.; 590.

coop
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e. Mon-Eco Industries, Inc.; 55-40.

f. Vimasco Corporation; 749.

Water-Vapor Permeance: ASTM E 96, Procedure BLdkrm (0.009 metric perm) at
43-mil (1.09-mm) dry film thickness.

Service Temperature Range: Minus 20 to plus 180Fd@Viinus 29 to plus 82 deg C).
Solids Content: ASTM D 1644, 59 percent by voluene 71 percent by weight.

Color: White.

C. Vapor-Barrier Mastic: Solvent based; suitableifmoor use on below ambient services.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:

a. Childers Products, Division of ITW; CP-30.

b. Foster Products Corporation, H. B. Fuller Comp&dy35.

C. ITW TACC, Division of lllinois Tool Works; CB-25.

d. Marathon Industries, Inc.; 501.

e. Mon-Eco Industries, Inc.; 55-10.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm3(@@tric perm) at 35-mil (0.9-
mm) dry film thickness.

Service Temperature Range: 0 to 180 deg F (MiBu® plus 82 deg C).

Solids Content: ASTM D 1644, 44 percent by voluene 62 percent by weight.

Color: White.

D. Vapor-Barrier Mastic: Solvent based; suitabledotdoor use on below ambient services.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:

a. Childers Products, Division of ITW; Encacel.

b. Foster Products Corporation, H. B. Fuller Compdy95/60-96.

C. Marathon Industries, Inc.; 570.

d. Mon-Eco Industries, Inc.; 55-70.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm3@@etric perm) at 30-mil (0.8-
mm) dry film thickness.

Service Temperature Range: Minus 50 to plus 220Fd@Minus 46 to plus 104 deg C).
Solids Content: ASTM D 1644, 33 percent by voluane 46 percent by weight.

Color: White.

E. Breather Mastic: Water based; suitable for indmwa outdoor use on above ambient services.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:

Childers Products, Division of ITW; CP-10.

Foster Products Corporation, H. B. Fuller Compasy00.

ITW TACC, Division of lllinois Tool Works; CB-05/15

Marathon Industries, Inc.; 550.

Mon-Eco Industries, Inc.; 55-50.

Vimasco Corporation; WC 1/WC-5.

Water -Vapor Permeance: ASTM F 1249, 3 perms (2icmperms) at 0.0625-inch (1.6-
mm) dry film thickness.

Service Temperature Range: Minus 20 to plus 2@0Fd@viinus 29 to plus 93 deg C).
Solids Content: 63 percent by volume and 73 perogmveight.

Color: White.

TP oo o
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2.4

A.

2.5

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C Class I, Gmaéd and shall be compatible with
insulation materials, jackets, and substrates.

1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:
a. Childers Products, Division of ITW; CP-52.

b. Foster Products Corporation, H. B. Fuller Compaiy42.
C. Marathon Industries, Inc.; 130.

d. Mon-Eco Industries, Inc.; 11-30.

e. Vimasco Corporation; 136.

2. Fire-resistant, water-based lagging adhesive amatingpfor use indoors to adhere fire-
resistant lagging cloths over duct, equipment, @pd insulation.

3. Service Temperature Range: Minus 50 to plus 180Fd@viinus 46 to plus 82 deg C).

4. Color: White.

SEALANTS

Joint Sealants:

1. Joint Sealants for Cellular-Glass, Phenolic, antyi®acyanurate Products: Subject to
compliance with requirements, available producés thay be incorporated into the Work
include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-76.

b. Foster Products Corporation, H. B. Fuller Compa&ty45.
C. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e. Pittsburgh Corning Corporation; Pittseal 444.

f. Vimasco Corporation; 750.

2. Joint Sealants for Polystyrene Products: Subjectdmpliance with requirements,
available products that may be incorporated ineoWork include, but are not limited to,
the following:

a. Childers Products, Division of ITW; CP-70.

b. Foster Products Corporation, H. B. Fuller Compa&ty45/30-46.
C. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e.  Vimasco Corporation; 750.

3. Materials shall be compatible with insulation madksy, jackets, and substrates.

4, Permanently flexible, elastomeric sealant.

5. Service Temperature Range: Minus 100 to plus 8@0Fd(Minus 73 to plus 149 deg C).

6. Color: White or gray.

7. For indoor applications, use sealants that haveO& \¢ontent of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (ER3hdd 24).

FSK and Metal Jacket Flashing Sealants:

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitéd to, the following:

a. Childers Products, Division of ITW; CP-76-8.

b Foster Products Corporation, H. B. Fuller Comp&%y44.

C. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e Vimasco Corporation; 750.
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2.6

2.7

ook wN

Materials shall be compatible with insulation makst, jackets, and substrates.

Fire- and water-resistant, flexible, elastomerilset.

Service Temperature Range: Minus 40 to plus 250Fd@Minus 40 to plus 121 deg C).
Color: Aluminum.

For indoor applications, use sealants that haveO& \¢ontent of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdd 24).

ASJ Flashing Sealants, and Vinyl, PVDC, and PV&&aElashing Sealants:
1.

ook wnN

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitied to, the following:

a. Childers Products, Division of ITW; CP-76.

Materials shall be compatible with insulation makst, jackets, and substrates.

Fire- and water-resistant, flexible, elastomerilset.

Service Temperature Range: Minus 40 to plus 250Fd@viinus 40 to plus 121 deg C).
Color: White.

For indoor applications, use sealants that haveO& \ontent of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (ERARdEd 24).

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-afpjackets on various applications. When
factory-applied jackets are indicated, comply wité following:

1.

2.

3.

4.

ASJ: White, kraft-paper, fiberglass-reinforced icrwith aluminum-foil backing;
complying with ASTM C 1136, Type |.

ASJ-SSL: ASJ with self-sealing, pressure-sensitaeylic-based adhesive covered by a
removable protective strip; complying with ASTM €36, Type I.

FSK Jacket: Aluminum-foil, fiberglass-reinforcedrimn with kraft-paper backing;
complying with ASTM C 1136, Type Il

FSP Jacket: Aluminum-foil, fiberglass-reinforcedris with polyethylene backing;
complying with ASTM C 1136, Type Il.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 924pe I, unless otherwise indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reirded scrim with kraft-paper backing.

PVC Jacket: High-impact-resistant, UV-resistant (P\¢omplying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll steaky for shop or field cutting and forming.
Thickness is indicated in field-applied jacket siiles.

1.

Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitiéd to, the following:

a. Johns Manville; Zeston.

b. P.I.C. Plastics, Inc.; FG Series.

C. Proto PVC Corporation; LoSmoke.

d. Speedline Corporation; SmokeSafe.

Adhesive: As recommended by jacket material mastufar.

Color: Color as selected by Architect.
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4, Factory-fabricated fitting covers to match jacKetvailable; otherwise, field fabricate.

a.

Shapes: 45- and 90-degree, short- and long-radbmvs, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, trapshanical joints, and P-trap and
supply covers for lavatories.

5. Factory-fabricated tank heads and tank side panels.

D. Metal Jacket:
1. Products: Subject to compliance with requiremeaisilable products that may be
incorporated into the Work include, but are notitéd to, the following:

a.
b.
c.

Childers Products, Division of ITW; Metal JacketiBgstems.
PABCO Metals Corporation; Surefit.
RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 281), Alloy 3003, 3005,
3105 or 5005, Temper H-14.

a.
b.
c.

d.

Sheet and roll stock ready for shop or field sizingactory cut and rolled to size.

Finish and thickness are indicated in field-appjeket schedules.

Moisture Barrier for Outdoor Applications: 3-mi[0.075-mm-) thick, heat-

bonded polyethylene and kraft paper.

Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2)  Preformed 2-piece or gore, 45- and 90-degree, slantl long-radius
elbows.

3) Tee covers.

4)  Flange and union covers.

5) End caps.

6) Beveled collars.

7)  Valve covers.

8)  Field fabricate fitting covers only if factory-fabated fitting covers are not
available.

3. Stainless-Steel Jacket: ASTM A 167 or ASTM A 24Q@40M.

a.
b.
c.

d.

2.8 TAPES

A. ASJ Tape:

Sheet and roll stock ready for shop or field sizingactory cut and rolled to size.

Material, finish, and thickness are indicated @idiapplied jacket schedules.

Moisture Barrier for Outdoor Applications: 3-mi(0.075-mm-) thick, heat-

bonded polyethylene and kraft paper.

Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2)  Preformed 2-piece or gore, 45- and 90-degree, slantl long-radius
elbows.

3) Tee covers.

4)  Flange and union covers.

5) End caps.

6) Beveled collars.

7)  Valve covers.

8)  Field fabricate fitting covers only if factory-fabated fitting covers are not
available.

White vapor-retarder tape matching fgeapplied jacket with acrylic adhesive,

complying with ASTM C 1136.

HVAC INSULATION
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FSK Tape: Foil-face, vapor-retarder tape matcaatpry-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

PVC Tape: White vapor-retarder tape matching fagglied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.

Aluminum-Foil Tape: Vapor-retarder tape with amddhesive.

1. Width: 2 inches (50 mm).

2. Thickness: 3.7 mils (0.093 mm).

3. Adhesion: 100 ounces force/inch (1.1 N/mm) in Wwidt

4. Elongation: 5 percent.

5. Tensile Strength: 34 Ibf/inch (6.2 N/mm) in width.

SECUREMENTS

Bands:

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240Wype 304 or Type 316; 0.015
inch (0.38 mm) thick, 3/4 inch (19 mm) wide withngior closed seal.

2. Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, ®®, 3105, or 5005;
Temper H-14, 0.020 inch (0.51 mm) thick, 3/4 in@d® fnm) wide with wing or closed
seal.

3. Springs: Twin spring set constructed of stainkesl with ends flat and slotted to accept

metal bands. Spring size determined by manufactarexpplication.

Insulation Pins and Hangers:

1.

Capacitor-Discharge-Weld Pins: Copper- or zinctedasteel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- (2.6-mdigmeter shank, length to suit depth
of insulation indicated.

Cupped-Head, Capacitor-Discharge-Weld Pins: Coepmerinc-coated steel pin, fully

annealed for capacitor-discharge welding, 0.106-ir{2.6-mm-) diameter shank, length

to suit depth of insulation indicated with integtal/2-inch (38-mm) galvanized carbon-
steel washer.

Metal, Adhesively Attached, Perforated-Base InsotaHangers: Baseplate welded to

projecting spindle that is capable of holding iasian, of thickness indicated, securely in

position indicated when self-locking washer is lage. Comply with the following
requirements:

a. Baseplate: Perforated, galvanized carbon-ste@tsBe€30 inch (0.76 mm) thick
by 2 inches (50 mm) square.

b. Spindle: Stainless steel, fully annealed, 0.1@Hn(2.6-mm-) diameter shank,
length to suit depth of insulation indicated.

C. Adhesive: Recommended by hanger manufacturer.duetownith demonstrated
capability to bond insulation hanger securely tdssates indicated without
damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplatdded to projecting spindle that is

capable of holding insulation, of thickness indéghtsecurely in position indicated when

self-locking washer is in place. Comply with tlildwing requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.@30(th76 mm) thick by 2 inches
(50 mm) square.
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b. Spindle: Copper- or zinc-coated, low carbon stédly annealed, 0.106-inch-
(2.6-mm-) diameter shank, length to suit deptmetilation indicated.

C. Adhesive-backed base with a peel-off protectiveecov

5. Insulation-Retaining Washers: Self-locking washdia@med from 0.016-inch-

(0.41-mm-) thick, stainless-steel sheet, with bedeédge sized as required to hold

insulation securely in place but not less than2lii¢hes (38 mm) in diameter.

a. Protect ends with capped self-locking washers pa@ting a spring steel insert to
ensure permanent retention of cap in exposed totsati

Staples: Outward-clinching insulation staples, main3/4-inch- (19-mm-) wide, stainless steel
or Monel.

Wire: 0.062-inch (1.6-mm) soft-annealed, stainkdsegl.

CORNER ANGLES

Aluminum Corner Angles: 0.040 inch (1.0 mm) thickinimum 1 by 1 inch (25 by 25 mm),
aluminum according to ASTM B 209 (ASTM B 209M), &yl 3003, 3005, 3105 or 5005;
Temper H-14.

Stainless-Steel Corner Angles: 0.024 inch (0.61) imeck, minimum 1 by 1 inch (25 by 25
mm), stainless steel according to ASTM A 167 or NBA 240/A 240M, Type 304 or 316.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine substrates and conditions for compliandh wequirements for installation and other

conditions affecting performance of insulation aggtion.

1. Verify that systems and equipment to be insulatadehbeen tested and are free of
defects.

2. Verify that surfaces to be insulated are cleandryd

3. Proceed with installation only after unsatisfactoopnditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces ®wivednsulation. Remove materials that will
adversely affect insulation application.

Surface Preparation: Clean and prepare surfaces tasulated. Before insulating, apply a

corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless sidielaw epoxy primer 5 mils (0.127 mm)
thick and an epoxy finish 5 mils (0.127 mm) thi¢loperating in a temperature range
between 140 and 300 deg F (60 and 149 deg C). uloosating manufacturer for
appropriate coating materials and application nagHor operating temperature range.

2. Carbon Steel: Coat carbon steel operating at\aceetemperature between 32 and 300
deg F (0 and 149 deg C) with an epoxy coating. sGlbncoating manufacturer for
appropriate coating materials and application nagHor operating temperature range.
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Coordinate insulation installation with the tradestalling heat tracing. Comply with
requirements for heat tracing that apply to insolat

Mix insulating cements with clean potable wateiingulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, andsfias with smooth, straight, and even surfaces;
free of voids throughout the length of equipmenictd and fittings, and piping including
fittings, valves, and specialties.

Install insulation materials, forms, vapor barriersetarders, jackets, and thicknesses required
for each item of equipment, duct system, and piystesn as specified in insulation system
schedules.

Install accessories compatible with insulation male and suitable for the service. Install
accessories that do not corrode, soften, or otleraitack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at tapldbottom of horizontal runs.

Install multiple layers of insulation with longiturhl and end seams staggered.

Do not weld brackets, clips, or other attachmentads to piping, fittings, and specialties.
Keep insulation materials dry during applicationl dinishing.

Install insulation with tight longitudinal seamsdaend joints. Bond seams and joints with
adhesive recommended by insulation material matwic

Install insulation with least number of joints ptiaal.

Where vapor barrier is indicated, seal joints, seaand penetrations in insulation at hangers,

supports, anchors, and other projections with yaorier mastic.

1. Install insulation continuously through hangers amslind anchor attachments.

2. For insulation application where vapor barriersiaticated, extend insulation on anchor
legs from point of attachment to supported iterpdmt of attachment to structure. Taper
and seal ends at attachment to structure with vaaier mastic.

3. Install insert materials and install insulationtightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing comgburcommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjagepe insulation. Install shields over
jacket, arranged to protect jacket from tear orgturme by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufsastuecommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jacketsfaiows:
1. Draw jacket tight and smooth.
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2. Cover circumferential joints with 3-inch- (75-mmwide strips, of same material as
insulation jacket. Secure strips with adhesive aattvard clinching staples along both
edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1thés (38 mm). Install insulation with
longitudinal seams at bottom of pipe. Clean andsdirface to receive self-sealing lap.
Staple laps with outward clinching staples alongeeat 2 inches (50 mm) o.c.

a. For below ambient services, apply vapor-barriertro@aver staples.

4, Cover joints and seams with tape as recommenddushiation material manufacturer to
maintain vapor seal.

5. Where vapor barriers are indicated, apply vaporidsamastic on seams and joints and at
ends adjacent to duct and pipe flanges and fittings

Cut insulation in a manner to avoid compressinglai®on more than 75 percent of its nominal
thickness.

Finish installation with systems at operating ctinds. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying sdawing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyonthged areas. Adhere, staple, and seal
patches similar to butt joints.

For above ambient services, do not install insoifato the following:
Vibration-control devices.

Testing agency labels and stamps.

Nameplates and data plates.

Manholes.

Handholes.

Cleanouts.

ook whE

PENETRATIONS

Insulation Installation at Roof Penetrations: dtisinsulation continuously through roof

penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulatidg@rminate insulation above roof surface
and seal with joint sealant. For applications meag indoor and outdoor insulation,
install insulation for outdoor applications tighilgined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roakfiing at least 2 inches (50 mm) below
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior WREnetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flastgaglant.

Insulation Installation at Aboveground Exterior WdPenetrations: Install insulation
continuously through wall penetrations.
1. Seal penetrations with flashing sealant.
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2. For applications requiring only indoor insulatiageminate insulation inside wall surface
and seal with joint sealant. For applications meg indoor and outdoor insulation,
install insulation for outdoor applications tighilgined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wadlsthing and overlap wall flashing at
least 2 inches (50 mm).

4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Padit Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls arattgions.

Insulation Installation at Fire-Rated Wall and Ram Penetrations: Install insulation

continuously through penetrations of fire-ratedlsvahd partitions. Terminate insulation at fire

damper sleeves for fire-rated wall and partitiomegieations. Externally insulate damper

sleeves to match adjacent insulation and overlapidsulation at least 2 inches (50 mm).

1. Comply with requirements in Division 07 Section he&ation Firestopping"irestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Duct: Install insulation continuously through flopenetrations that are not fire rated.
For penetrations through fire-rated assembliemiteate insulation at fire damper sleeves
and externally insulate damper sleeve beyond ftoomatch adjacent duct insulation.
Overlap damper sleeve and duct insulation at asthes (50 mm).

Pipe: Install insulation continuously through ftqEenetrations.

Seal penetrations through fire-rated assemblies.ompgly with requirements in
Division 07 Section "Penetration Firestopping."

wnN

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to iabulation materials except where more
specific requirements are specified in various gelation material installation articles.

Insulation Installation on Fittings, Valves, Straig, Flanges, and Unions:

1. Install insulation over fittings, valves, straingitanges, unions, and other specialties with
continuous thermal and vapor-retarder integrityess otherwise indicated.
2. Insulate pipe elbows using preformed fitting insioka or mitered fittings made from

same material and density as adjacent pipe inenlatEach piece shall be butted tightly
against adjoining piece and bonded with adheskil joints, seams, voids, and irregular
surfaces with insulating cement finished to a simpobard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting instita or sectional pipe insulation of same
material and thickness as used for adjacent pipg.sectional pipe insulation to fit. Butt
each section closely to the next and hold in pladd tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation sectional pipe insulation of same
material, density, and thickness as used for adfapge. Overlap adjoining pipe
insulation by not less than two times the thickne§spipe insulation, or one pipe
diameter, whichever is thicker. For valves, inwilap to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fiihjs, seams, and irregular surfaces with
insulating cement.
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5. Insulate strainers using preformed fitting inswator sectional pipe insulation of same
material, density, and thickness as used for adfapge. Overlap adjoining pipe
insulation by not less than two times the thickne§spipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, searasd irregular surfaces with insulating
cement. Insulate strainers so strainer baskegdlaw plug can be easily removed and
replaced without damaging the insulation and jack&rovide a removable reusable
insulation cover. For below ambient services, jmfeva design that maintains vapor
barrier.

6. Insulate flanges and unions using a section of sxed preformed pipe insulation.
Overlap adjoining pipe insulation by not less thao times the thickness of pipe
insulation, or one pipe diameter, whichever iskéic

7. Cover segmented insulated surfaces with a laydingthing cement and coat with a
mastic. Install vapor-barrier mastic for below aemlb services and a breather mastic for
above ambient services. Reinforce the mastic faithic-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-aapjacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbewviees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tap€ Bdvers to adjoining insulation
facing using PVC tape.

9. Stencil or label the outside insulation jacket atle union with the word "UNION."
Match size and color of pipe labels.

C. Insulate instrument connections for thermometerssgure gages, pressure temperature taps,
test connections, flow meters, sensors, switched,teansmitters on insulated pipes, vessels,
and equipment. Shape insulation at these conmectiy tapering it to and around the
connection with insulating cement and finish wiihighing cement, mastic, and flashing
sealant.

D. Install removable insulation covers at locationdiéated. Installation shall conform to the
following:

1. Make removable flange and union insulation fromtiseal pipe insulation of same
thickness as that on adjoining pipe. Install sansilation jacket as adjoining pipe
insulation.

2. When flange and union covers are made from sedtmpa insulation, extend insulation
from flanges or union long at least two times theulation thickness over adjacent pipe
insulation on each side of flange or union. Sedlamge cover in place with stainless-
steel or aluminum bands. Select band material etitslp with insulation and jacket.

3. Construct removable valve insulation covers in sameaner as for flanges except divide
the two-part section on the vertical center linealf/e body.

4.  When covers are made from block insulation, make halves, each consisting of
mitered blocks wired to stainless-steel fabric.cu$e this wire frame, with its attached
insulation, to flanges with tie wire. Extend irstibn at least 2 inches (50 mm) over
adjacent pipe insulation on each side of valvdl space between flange or union cover
and pipe insulation with insulating cement. Finisbiver assembly with insulating
cement applied in two coats. After first coat ry,capply and trowel second coat to a
smooth finish.

5. Unless a PVC jacket is indicated in field-applieatket schedules, finish exposed
surfaces with a metal jacket.
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3.6

A.

3.7

CELLULAR-GLASS INSULATION INSTALLATION

Insulation Installation on Straight Pipes and Tubes

1. Secure each layer of insulation to pipe with wirebands and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitide®ams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on ab@mbient services, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets on helambient services, do not staple
longitudinal tabs but secure tabs with additiordfiesive as recommended by insulation
material manufacturer and seal with vapor-barriastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameiepipe flange.

2. Make width of insulation section same as overatitiviof flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flangsulation and outer circumference of
adjacent straight pipe segments with cut sectidnsetiular-glass block insulation of
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recomaed adhesive, overlap seams at least
1 inch (25 mm), and seal joints with flashing setla

Insulation Installation on Pipe Fittings and Elbows

1. Install preformed sections of same material asgsttasegments of pipe insulation when
available. Secure according to manufacturer'sewrinstructions.

2. When preformed sections of insulation are not awdél, install mitered sections of
cellular-glass insulation. Secure insulation matewith wire or bands.

Insulation Installation on Valves and Pipe Spei@ait

1. Install preformed sections of cellular-glass infiatato valve body.

2. Arrange insulation to permit access to packing smdllow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for fiarinsulation application.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

Seal longitudinal seams and end joints with martufac's recommended adhesive to eliminate
openings in insulation that allow passage of asudace being insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pifanfe.

2. Make width of insulation section same as overatittviof flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flangsukation and outer circumference of
adjacent straight pipe segments with cut sectibrsh@et insulation of same thickness as
pipe insulation.

4, Secure insulation to flanges and seal seams withufaaturer's recommended adhesive
to eliminate openings in insulation that allow @agEs of air to surface being insulated.
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Insulation Installation on Pipe Fittings and Elbows

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams witlhufaeturer's recommended adhesive to
eliminate openings in insulation that allow passaig&ir to surface being insulated.

Insulation Installation on Valves and Pipe Spei@ait

1. Install preformed valve covers manufactured of sanagerial as pipe insulation when
available.

2. When preformed valve covers are not available alhsut sections of pipe and sheet
insulation to valve body. Arrange insulation tamp# access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for fiarinsulation application.

4. Secure insulation to valves and specialties and seams with manufacturer's
recommended adhesive to eliminate openings in atisal that allow passage of air to
surface being insulated.

MINERAL-FIBER INSULATION INSTALLATION

Insulation Installation on Straight Pipes and Tubes

1. Secure each layer of preformed pipe insulationipe pvith wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longiide®ams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on abambient surfaces, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets on belambient surfaces, do not staple
longitudinal tabs but secure tabs with additiordfiesive as recommended by insulation
material manufacturer and seal with vapor-barriastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diametepipe flange.

2. Make width of insulation section same as overatitiviof flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flangsukation and outer circumference of
adjacent straight pipe segments with mineral-fidanket insulation.

4. Install jacket material with manufacturer's recomaed adhesive, overlap seams at least
1 inch (25 mm), and seal joints with flashing setla

Insulation Installation on Pipe Fittings and Elbows

1. Install preformed sections of same material asgéttasegments of pipe insulation when
available.

2. When preformed insulation elbows and fittings apé available, install mitered sections
of pipe insulation, to a thickness equal to adjmnpipe insulation. Secure insulation
materials with wire or bands.

Insulation Installation on Valves and Pipe Spei@ait

1. Install preformed sections of same material asgittasegments of pipe insulation when
available.

2. When preformed sections are not available, instétitred sections of pipe insulation to
valve body.
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3. Arrange insulation to permit access to packing tmdllow valve operation without
disturbing insulation.
4, Install insulation to flanges as specified for fiarinsulation application.

E. Blanket Insulation Installation on Ducts and PlesumSecure with adhesive and insulation
pins.

1.  Apply adhesives according to manufacturer's recona®é coverage rates per unit area,
for 100 percent coverage of duct and plenum susface

2. Apply adhesive to entire circumference of ducts &mdall surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins angespwashers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horeaticts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches (450 mmd) saaller, place pins along

longitudinal centerline of duct. Space 3 inches if¥n) maximum from insulation
end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 ind@&® mm), place pins 16
inches (400 mm) o.c. each way, and 3 inches (75 maXimum from insulation
joints. Install additional pins to hold insulatidgightly against surface at cross
bracing.

Pins may be omitted from top surface of horizonmdtangular ducts and plenums.

Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washer

Cut excess portion of pins extending beyond spesshers or bend parallel with

insulation surface. Cover exposed pins and washighstape matching insulation

facing.

4. For ducts and plenums with surface temperatureswbembient, install a continuous
unbroken vapor barrier. Create a facing lap fogltudinal seams and end joints with
insulation by removing 2 inches (50 mm) from 1 edge 1 end of insulation segment.
Secure laps to adjacent insulation section withiri¢h (13-mm) outward-clinching
staples, 1 inch (25 mm) o.c. Install vapor bardensisting of factory- or field-applied
jacket, adhesive, vapor-barrier mastic, and sealgjoints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tapmastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums opegabelow 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops shalhsiet of vapor-barrier mastic
applied in a Z-shaped pattern over insulation fatmng butt end of insulation, and
over the surface. Cover insulation face and sarfade insulated a width equal to
2 times the insulation thickness but not less tharches (75 mm).

5. Overlap unfaced blankets a minimum of 2 inchesn(®@ on longitudinal seams and end
joints. At end joints, secure with steel bandscegaa maximum of 18 inches (450 mm)
0.C.

6. Install insulation on rectangular duct elbows amaahgitions with a full insulation section
for each surface. Install insulation on round #atoval duct elbows with individually
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flangesgtatude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material ugedinsulate duct. Secure on
alternating sides of stiffener, hanger, and flawgh pins spaced 6 inches (150 mm) o.c.

~0 Qo
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3.9

Board Insulation Installation on Ducts and Plenur@scure with adhesive and insulation pins.

1.  Apply adhesives according to manufacturer's reconc®eé coverage rates per unit area,
for 100 percent coverage of duct and plenum susface

2. Apply adhesive to entire circumference of ducts amdall surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins angespwashers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horedaticts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches (450 mmd) saaller, place pins along
longitudinal centerline of duct. Space 3 inches if¥n) maximum from insulation
end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 indd&® mm), space pins 16
inches (400 mm) o.c. each way, and 3 inches (75 maXimum from insulation
joints. Install additional pins to hold insulatidightly against surface at cross
bracing.

Pins may be omitted from top surface of horizonmdtangular ducts and plenums.

Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond spesshers or bend parallel with
insulation surface. Cover exposed pins and washighstape matching insulation
facing.

4. For ducts and plenums with surface temperatureswbaembient, install a continuous
unbroken vapor barrier. Create a facing lap fogltudinal seams and end joints with
insulation by removing 2 inches (50 mm) from 1 edgé 1 end of insulation segment.
Secure laps to adjacent insulation section withiri¢h (13-mm) outward-clinching
staples, 1 inch (25 mm) o.c. Install vapor bardensisting of factory- or field-applied
jacket, adhesive, vapor-barrier mastic, and sealgoints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tapmastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums opegabelow 50 deg F (10 deg C)
at 18-foot (5.5-m) intervals. Vapor stops shalhsiet of vapor-barrier mastic
applied in a Z-shaped pattern over insulation fat@g butt end of insulation, and
over the surface. Cover insulation face and sarfade insulated a width equal to
2 times the insulation thickness but not less tharches (75 mm).

5. Install insulation on rectangular duct elbows amahsitions with a full insulation section
for each surface. Groove and score insulatiorit tasfclosely as possible to outside and
inside radius of elbows. Install insulation on mduand flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flangesgtatude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material ugedinsulate duct. Secure on
alternating sides of stiffener, hanger, and flawgh pins spaced 6 inches (150 mm) o.c.

oo

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, instatally over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-ilg®-mm) overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- (1.6-nihiek coats of lagging adhesive.

3. Completely encapsulate insulation with coatingyileg no exposed insulation.

Where FSK jackets are indicated, install as follows
1. Draw jacket material smooth and tight.
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3.10

3.11

3.12

2. Install lap or joint strips with same material asket.

3. Secure jacket to insulation with manufacturer'®nemended adhesive.

4, Install jacket with 1-1/2-inch (38-mm) laps at ldanginal seams and 3-inch- (75-mm-)
wide joint strips at end joints.

5. Seal openings, punctures, and breaks in vapordetgackets and exposed insulation
with vapor-barrier mastic.

Where PVC jackets are indicated, install with 1hif25-mm) overlap at longitudinal seams and

end joints; for horizontal applications, installtiviongitudinal seams along top and bottom of

tanks and vessels. Seal with manufacturer's reeordad adhesive.

1.  Apply two continuous beads of adhesive to seamgants, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install witme&ai (50-mm) overlap at longitudinal seams
and end joints. Overlap longitudinal seams arrenige shed water. Seal end joints with
weatherproof sealant recommended by insulation faaturer. Secure jacket with stainless-
steel bands 12 inches (300 mm) o.c. and at entsjoin

FINISHES

Duct, Equipment, and Pipe Insulation with ASJ, &l&%oth, or Other Paintable Jacket
Material: Paint jacket with paint system identifiend specified in Division 09 painting
Sections.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1. Inspect ductwork, randomly selected by Architegtrémoving field-applied jacket and
insulation in layers in reverse order of their afisition. Extent of inspection shall be
limited to a number of location(s) for each ducsteyn defined in the "Duct Insulation
Schedule, General" Article.

2. Inspect field-insulated equipment, randomly selddig Architect, by removing field-
applied jacket and insulation in layers in reveoséer of their installation. Extent of
inspection shall be limited to a number of locafg) for each type of equipment defined
in the "Equipment Insulation Schedule" Article. rHarge equipment, remove only a
portion adequate to determine compliance.

All insulation applications will be considered detige Work if sample inspection reveals
noncompliance with requirements.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and outdoor air.
2. Indoor, exposed supply and outdoor air.
3. Outdoor, concealed supply and return.

4. Outdoor, exposed supply and return.

HVAC INSULATION 23 0700 - 20



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

3.13

3.14

Items Not Insulated:

1. Fibrous-glass ducts.

2. Metal ducts with duct liner of sufficient thickness comply with energy code and
ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

Noo,rw

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, round and flat-oval, supply-air ductlagon shall be one of the following:
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thiakd 0.75-lb/cu. ft. (12-kg/cu. m)
nominal density.

Concealed, round and flat-oval, return-air ductliagon shall be the following:
1. No insulation.

Concealed, round and flat-oval, outdoor-air dustilation shall be one of the following:

1. Mineral-Fiber Blanket: 2 inches (50 mm) thick ah8-Ib/cu. ft. (24-kg/cu. m) nominal
density.

2. Mineral-Fiber Board: 2 inches (50 mm) thick andb&u. ft. (48-kg/cu. m) nominal
density.

Concealed, rectangular, supply-air duct insulasioall be the following:
1. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thiakd 0.75-lb/cu. ft. (12-kg/cu. m)
nominal density.

Concealed, rectangular, outdoor-air duct insulasioall be the following:
1. Mineral-Fiber Blanket: 2 inches (50 mm) thick a&h@5-Ib/cu. ft. (12-kg/cu. m) nominal
density.

Exposed, rectangular, supply-air duct insulaticalldhe the following:
1. Mineral-Fiber Board: 1-1/2 inches (38 mm) thiclde@lb/cu. ft. (48-kg/cu. m) nominal
density.

Exposed, rectangular, outdoor-air duct insulatizallde the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick andb&u. ft. (48-kg/cu. m) nominal
density.

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulatiorntemias and thicknesses are identified for
each piping system and pipe size range. If maaa tne material is listed for a piping system,
selection from materials listed is Contractor'sapt

Items Not Insulated: Unless otherwise indicatedndt install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.

HVAC INSULATION 230700 -21



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

3. Chrome-plated pipes and fittings unless therepistantial for personnel injury.
3.15 INDOOR PIPING INSULATION SCHEDULE

A. Condensate and Equipment Drain Water below 60 D@d Peg C):
1.  All Pipe Sizes: Insulation shall be the following:
a. Cellular Glass: 1 inch (25 mm) thick.

B.  Refrigerant Suction and Hot-Gas Piping:
1.  All Pipe Sizes: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Typé€llinch (25 mm) thick.

C. Refrigerant Suction and Hot-Gas Flexible Tubing:
1.  All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: 3/4 inch (19 mm) thick.
3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Refrigerant Suction and Hot-Gas Piping:
1.  All Pipe Sizes: Insulation shall be the following:
a. Mineral-Fiber, Preformed Pipe Insulation, Typelinches (50 mm) thick.
B.  Refrigerant Suction and Hot-Gas Flexible Tubing:
1.  All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: 3/4-inch thick.
3.17 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For iregidn with factory-applied jacket, install the
field-applied jacket over the factory-applied jacke

B. If more than one material is listed, selection fnoaterials listed is Contractor's option.

C. Ducts and Plenums, Concealed:
1. None.

D. Ducts and Plenums, Exposed:
1. Aluminum, Smooth: 0.016-inch thick.

E. Equipment, Concealed:
1. None.

F. Piping, Concealed:
1. None.

G. Piping, Exposed:
1. PVC, Color-Coded by System: 20 mils (0.5 mm) thick
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3.18 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For ireidn with factory-applied jacket, install the
field-applied jacket over the factory-applied jacke

B. If more than one material is listed, selection fnoraterials listed is Contractor's option.

C. Piping, Concealed:
1. None.

D. Piping, Exposed:
1. Aluminum, Smooth: 0.016-inch thick.

END OF SECTION
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SECTION 23 0900 - INSTRUMENTATION AND CONTROL FORVWAC

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

DESCRIPTION
Furnish and install a programmable thermostatgdah unit.

The Instrumentation and Control for HVAC subcontoashall furnish and install the necessary
wiring and conduit for the temperature sensors emotrol components furnished with the
rooftop equipment. The Contractor shall be resjpbagor control of all HYAC equipment at
the site, even if the controls are furnished irifieint specification section.

The Drawings and Specifications are not intendedhow all details. Secure satisfactory
information before submitting the proposal andude in the proposal a sum sufficient to cover
all items of labor and material required for thenpbete installation of the devices and system
described.

All Work performed under this Section of the Spieeifion will comply with all codes, laws
and governing bodies. If the Drawings and/or Sptions are in conflict with governing
codes, submit a proposal with appropriate modificet to the project to meet code restrictions.
If this Specification and associated Drawings eslcg@verning code requirements, this
Specification will govern.

Furnish all control valves and automatic dampediceted on the Drawings. Installation of
these components will be by the Mechanical Corract

Furnish and install all actuators including necestakages, wire, conduit and power wiring.

Provide all necessary power and control wiring sledwn to be provided on the Electrical
Plans.

The Instrumentation and Control for HVYAC Subcontoacshall be responsible to provide and
install a dedicated phone line up through the drnilewarranty period.

Coordinate and cooperate with the facility monitgrisystem as described in Division 23
Section "Facility Monitoring System."

SUBMITTALS

Product Data: Include manufacturer's technicafrdiiure for each control device. Indicate
dimensions, capacities, performance characterjstissftware description, electrical
characteristics, finishes for materials, and itsti@n and startup instructions for each type of
product indicated.

1. Each control device labeled with setting or adjpletaange of control.

2. Each product marked with label used in Shop Drasiing
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1.4

15

1.6

Shop Drawings: Detail equipment assemblies anidate dimensions, weights, loads, required
clearances, method of field assembly, componemnid, lacation and size of each field
connection.

1. Schematic flow diagrams showing fans, coils, dasp&lves, and control devices.

2.  Wiring Diagrams: Power, signal, and control wiring Differentiate between
manufacturer-installed and field-installed wirinG.oordinate with controlled equipment
wiring diagrams.

3.  Written description of sequence of operation witjuipment identified with same label
as indicated in the Plans.

4. Schedule of dampers including size, leakage, awvd ¢haracteristics.

5. Schedule of valves including leakage and flow ctiaréstics.

Maintenance Data: For systems to include in maamiee manuals specified in Division 01.
Include the following:

1. Interconnection wiring diagrams with identified andmbered system components and
devices.

2. Keyboard illustrations and step-by-step procedurésxed for each operator function.

3. Inspection period, cleaning methods, cleaning nmasrecommended, and calibration
tolerances.

4. Calibration records and list of set points.

Project Record Documents: Record actual locatainsontrol components, including control
units, thermostats, and sensors.

Acceptance Statement: Signed by Owner statingthi@ming has been completed and operation
and maintenance information has been received.

QUALITY ASSURANCE

The equipment and software proposed by the supgliell be currently in manufacture. No
custom products shall be allowed unless requiredhbyspecification. All products shall be
supported by the manufacturer for a minimum of {&years, including spare parts, board
repairs and software revisions.

Installer Qualifications: An experienced installeho is an authorized representative of the
automatic control system manufacturer for bothaitesion and maintenance of units required
for this Project.

Manufacturer  Qualifications: A firm experienced imanufacturing automatic
temperature-control systems similar to those iriditdor this Project and with a record of
successful in-service performance.

AGENCY AND CODE APPROVALS

All products shall be labeled with the appropriapproval markings. System installation shall
comply with NFPA, NEMA, local and national codes.

DELIVERY, STORAGE, AND HANDLING

Factory-Mounted Components: Where control devigexified in this Section are indicated to
be factory mounted on equipment, arrange for shgppf control devices to unit manufacturer.
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1.7

A.

1.8

COORDINATION

Coordinate location of thermostats and other exppasmtrol sensors with the plans and room
details and the architect/engineer and owner béfistallation.

WARRANTY AND WARRANTY SERVICE

All components, parts and assemblies shall be gtesd against defects in material and
workmanship for a period of two years after comiplet Expressed warranties are
conditionally based on the requirement that thesteovered within the guarantee are used and
maintained in accordance with the manufacturecemenendations. Guarantee commences at
the time of project completion and continues fa fineviously indicated duration. The date of
completion of the work is the date when construcii® sufficiently complete in accordance
with the Contract Documents, so that the Owner erayage the system for the use in which it
is intended.

Normal maintenance of the system or adjustment®wiponents are not to be considered a part
of the guarantee.

General: Provide all services, materials and agait necessary for the successful operation of
the entire control system for a period of one yater substantial completion. Minimize impact
of building operations when performing warrantyveee and nonscheduled work. Response
time in the event of a control failure shall bemore than four hours onsite and one-half hour
call back.

PART 2 - PRODUCTS

2.1

CONTROL EQUIPMENT AND DEVICES

The control system shall include all necessary apdcified control equipment properly
installed in accordance with specifications andwiings. No equipment or devices shall be
mounted more than three (3) feet from bottom ofiggent to top of the ceiling grid.
Relocation of equipment or devices to meet thisiiregnent shall not have a cost impact to the
Owner. All panels shall be kept clear and accéssillhe control system shall include the
automatic control of the following:

1.  Auxiliary Control Devices:

a. Acceptable actuator manufacturer for all motorizgkainpers and valves shall be
Belimo.

2. Dampers:

a. The Building Automation System supplier shall pdwiall automatic control
dampers not specified to be supplied integral ®oHWAC equipment.

b. Dampers shall be low leakage or high velocity l@akage as specified in the
sequence of operations. All proportional dampéral e opposed blade type.
Two position dampers may be opposed or parallelebtgpe.

C. Damper frames and blades shall be galvanized atekbh minimum of 16 gauge.
Blade width shall not exceed 8 inches. Damperssaads shall be suitable for
temperature ranges of -50 to 250 deg F. Dampéadi@ hardware shall be
constructed of aluminum or corrosion resistant zind nickel plate steel.
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e.

Standard Low Leakage Dampers: Standard low leattagwers shall be provided
to conserve energy. Dampers shall be equipped méthprene edge seals and
compressible metal jamb seals. Leakage shall roteel 10 CFM/Sq.Ft. at
4" W.G. differential. Standard Low Leakage dampshall be Ruskin, Model
CD36 or equal.

Damper manufacturer shall supply alignment platesl multi-section dampers.

3. Electric Actuator shall be used unless otherwiseiied, provide as follows:

a.

b.

c.
d.

h.

UL Listed Standard 873 and Canadian Standards iatisocClass 481302 shall
certify Actuators.

NEMA 2 rated actuator enclosures are. Use additiamather shield to protect
actuator when mounted outside.

ISO9001 certification is required of Actuator Maacturer process.

Two-year unconditional warranty from date of ocaupa

Mechanical spring shall be provided when specifi€dpacitors or other non-
mechanical forms of fail-safe are not acceptabl@he actuator mounting
arrangement and spring return feature shall penmitnally open or normally
closed positions of the controlled device as resglir

Position indicator device shall be installed andiengisible to the exposed side of
the Actuator. For damper short shaft mounting,epasate indicator shall be
provided to the exposed side of the Actuator.

Overload Protection: Actuators shall provide prttec against actuator burnout
by using an internal current limiting circuit orgital motor rotation sensing
circuit. Circuit shall insure that actuators canbern out due to stalled damper or
mechanical and electrical paralleling. End switche deactivate the actuator at
the end of rotation or use of magnetic clutchesateacceptable.

A push button gearbox release shall be providedifaron-spring actuators.
Modulating actuators shall be 24Vac and consumeAlgMver or less.

4. Damper Actuators:

a.

Electric damper actuators shall be direct shaft mexi and use a V-bolt and
toothed V-clamp causing a cold weld effect for pesigripping. Single bolt or
set-screw type fasteners are not acceptable.

Provide only one actuator per damper section. Semper sections based on
actuator manufacturer's recommendations for fadeciy, differential pressure
and damper type.

Multi-section dampers with electric actuators shadl arranged so that each
damper section operates individually. One eleatrantuator shall be direct shaft
mounted per damper section. No connecting rogsckrshafts shall be needed.
Small outside air and return air economizer dampeg be mechanically linked
together if one actuator has sufficient torquerteedboth.

2.2 MANUFACTURER

A.  Temperature Control Systems:
1. System:

a.

b.
c.
d

Carrier Controls
Trane Controls
Honeywell
Johnson Controls
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2.3

A.

PROGRAMMABLE THERMOSTAT

Seven-day Commercial Programmable Thermostat islamounted, low voltage thermostat
that maintains room temperature by controllingdperation of an HVAC (heating, cooling and
ventilation) system. Separate heating and coolitgpeints and auto-changeover capability
allow occupied and unoccupied programming for epesyings.

Features/Benefits:
Programmable thermostat shall provides the follgwWeatures and benefits:

1.

T TS@meoooTe

proportional integral control of heating and coglstages
compressor lockout sensing for heat pumps

remote sensing and averaging

remote occupancy override from remote room sensor
compatible with heat pump operation

keypad lockout security with up to 6 hours of oagy override
heating and cooling set points and lockout

4 time/temperature settings can be programmed &4hpours
programs stored for 7 days

expanded backlit display features mode and equipstatus, occupancy and time
of day

The thermostat allows up to 4 time/temperaturanggttto be programmed in 24-hour
intervals. The thermostat stores schedules fordédandent days and batteries are not
required. In the event of power interruption, theernal memory stores comfort
schedules for an unlimited time. The clock will one to run for 72 hours.

Thermostat capable of constant fan operation fon@4s during continuous occupancy.
During this time, the thermostat can be programaratiset points can be adjusted using
occupied and unoccupied schedules. Additionalky thiermostat is capable of displaying
outside or supply air temperature using the rersetesor input.

Appearance: Plastic Material; Taupe Color; Textu@eder Weight: Approximately 1 Ib.

Power Requirement:

1. 24 vac 50/60 Hz @ 5 va.
2. No batteries are required.
Environmental Requirements:
1. Temperature:
a. Operating: 32 to 104 F (0° to 40 C)
b. Non-Operating: —40 to 135 F (-40 to 57 C)
2. Humidity: 0 to 95% RH, Non-Condensing
Agency Approvals:
1. FCC Part 15, Subpart J
Electrical Characteristics:
1. Inputs: 24 VAC
2. Outputs:
a. Minimum Load = 1000 W
b. Maximum Load = 1.5 A, 50% pf Inductive
C. Nominal Load Capacity = 1.5 Amps
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PART 3

3.1

3.2

ARIZONA

Temperature Control:
1. The thermostat uses proportional integral calomtato determine the number of stages
required for heating or cooling to provide accutateperature control.

Remote sensing thermostat:
1. Provide remote bulb sensing for thermostats callgdto be in return air ducts with the
same features as the above thermostat but witimeteesensing device.

- EXECUTION
CONTRACTOR RESPONSIBILITIES

Installation of the Control System shall be perfediby the Temperature Controls Contractor.
The Temperature Controls Contractor shall certifywark as proper and complete and shall
reflect actual installation on the project recomtuimentation as specified herein. Under no
circumstances shall the design, scheduling, coatidin, programming, training, and warranty
requirements for the project be delegated to a @tbector.

WIRING INSTALLATION PRACTICES

All wiring shall be installed in accordance with applicable electrical codes and will comply
with equipment manufacturer's recommendations.

Wires are to be attached to the building properegtilar intervals such that wiring does not
droop. Wires are not to be affixed to or suppoliggipes, conduit, etc.

Conduit, in finished areas, will be concealed iilirng cavity spaces, plenums, furred spaces
and wall construction. Exception; metallic surfaaeeway may be used in finished areas on
masonry walls. All surface raceway in finishedagrenust be color matched to the existing
finish within the limitations of standard manufaed colors.

Conduit, in non-finished areas where possible, Ww#él concealed in ceiling cavity spaces,
plenums, furred spaces, and wall construction. o&&g conduit will run parallel to or at right
angles to the building structure.

Wires are to be kept a minimum of 3 inches fromvaater piping.

Where sensor wires leave the conduit system, tteefoebe protected by a plastic insert.

Wire will not be allowed to run across telephonaipment areas. All control tubing or wiring
in concrete walls or floors shall run in rigid caiid

Junction box covers will be marked to indicate that are a part of the EMCS system.

Where the space above the ceiling is a supplytarair plenum, the wiring shall be plenum
rated. Teflon wiring can be run without conduibab suspended ceilings. EXCEPTION: Any
wire run in suspended ceilings that is used to robrdutside air dampers or to connect the
system to the fire management system shall beriduwit
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3.3

Control system power shall be obtained from deditaircuits on the nearest available 120 V
panel and clearly labeled. Power for any tempesagguipment that is controlling equipment
that operates under emergency power shall be @utdiom emergency power panels.

All power wiring for the EMCS equipment shall bendowith a dedicated earth ground by
means of wire media only, originating at the pos&wice source earth ground.

The 120 VAC power wiring to each Level 1 control¢mall be a dedicated run, with a separate
breaker. Each run will include a separate hottrakand ground wire. The ground wire will
terminate at the breaker panel ground. This dimgili not feed any other circuit or device.

DEVICE MOUNTING AND INSTALLATION PRACTICES

Well-mounted sensors will include thermal condugtzompound within the well to insure
good heat transfer to the sensor.

Dampers will be furnished by the Temperature Cdsit@ontractor and installed by the Sheet
Metal Contractor.

The Sheet Metal Contractor shall provide necesliyk-off plates (safing) required to install
dampers that are smaller than duct size.

The Sheet Metal Contractor shall assemble mulsgletion automatic dampers, furnished by
the Temperature Controls Contractor, with requiraterconnecting linkages and extend
required number of shafts through duct for extemalinting of damper actuators.

The Sheet Metal Contractor shall provide accesssdoo other approved means of access
through ducts for service to control equipment.

The Sheet Metal Contractor shall provide necessaiget metal baffle plates to eliminate
stratification while providing air volumes speciie Locate baffles by experimentation and
affix and seal permanently in place only aftertdfication has been eliminated.

The Mechanical Contractor shall provide all necgssalved pressure taps, water, drain and
overflow connections and piping.

The Mechanical Contractor shall provide all necasgdping connections required for flow
devices, valve position indicators, etc.

Actuators will be firmly mounted to give positiveonement and linkage will be adjusted to
give smooth continuous movement throughout 100gmeraf the stroke.

Relay outputs will include transient suppressiomss all coils. Suppression devices shall limit
transients to 150 percent of the rated coil voltage

Verify location of exposed control sensors with ndaand room details and the
architect/engineer and owner prior to installatiomn order to comply with ADA, room
temperature sensors or room thermostats shalldageld 48 inches above the floor.
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3.4

A.

3.5

3.6

3.7

3.8

3.9

SOFTWARE INSTALLATION
Provide all labor necessary to install, initialis&grt-up and debug all systems
CLEANUP

At the completion of the work, all equipment peetih to this contract shall be checked and
thoroughly cleaned, and all other areas shall bangd around equipment provided under this
contract. Clean the exposed surfaces of tubinggdra, and other exposed metal of grease,
plaster, or other foreign materials.

IDENTIFICATION

Identify all control wires with labeling tape oreslves using either words, letters, or numbers
that can be exactly cross-referenced with as-tralvings.

TRAINING

Provide 4 hours of operator training to familiarthe operating staff with the system. Training
shall include information regarding the system heame and operating software.

Engage a factory-authorized service representativieain Owner's maintenance personnel to

adjust, operate, and maintain control systems antgponents.

1. Train Owner's maintenance personnel on procedunessahedules for starting and
stopping, troubleshooting, servicing, and maintairequipment and schedules.

2. Provide operator training on data display, alarrd atatus descriptors, requesting data,
executing commands, calibrating and adjusting dmsyigesetting default values, and
requesting logs.

3. Review data in maintenance manuals.

4, Schedule training with Owner, through Architect-Evegr, with at least seven days'
advance notice.

ACCEPTANCE TESTING

Sequence Verification:

1. The Contractor shall notify the Owner's repres@rgaind the Engineer of systems which
perform all specified sequences. The Contractall sterify all sequences of operation
and place the system into warranty acceptance test.

FIELD QUALITY CONTROL
Engage a factory-authorized service representsdiperform startup service.

Replace damaged or malfunctioning controls andpsneint.

1. Start, test, and adjust control systems.

2. Demonstrate compliance with requirements, includialgoration and testing, and control
sequences.

3.  Adjust, calibrate, and fine tune circuits and equapt to achieve sequence of operation
specified.
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3.10 ON-SITE ASSISTANCE

A.  Occupancy Adjustments: Within one year of dateSabstantial Completion, provide up to
three Project site visits, when requested by Owteegdjust and calibrate components and to
assist Owner's personnel in making program chaagdsin adjusting sensors and controls to
suit actual conditions.

3.11 SYSTEM VERIFICATION

A. General: The system installation shall be compdeig startup service performed. Certify all
controls are installed and the software programse Hzeen completely exercised for proper
equipment operation. Complete system startup sssvicior to substantial completion. The
system will not be accepted until the field tesiqgadures have been demonstrated, documented
and all errors corrected.

3.12 OWNERSHIP OF PROPRIETARY MATERIAL
A.  All project-developed software and documentatioallshecome the property of the Owner.
These include, but are not limited to:

1. Record drawings
2. All documentation

END OF SECTION
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SECTION 23 0993 - SEQUENCE OF OPERATIONS FOR HVAGNOTROLS

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraauising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY
This Section includes control sequences for HVAGtays.

Related Section: Division 23 Section "Instrumeptatand Control for HVAC" contains
requirements that relate to this Section.

SUBMITTALS

Shop Drawings: Show operating sequences of vagguspment, devices, components, and
materials included in the Text and defining the ponents' contribution to the system.

PART 2 - PRODUCTS - (Not Applicable)

PART 3 - EXECUTION

3.1

A.

GENERAL CONTROL SEQUENCE

All fire and smoke detectors (including duct detes} are furnished by Division 28. Duct
detectors shall be mounted by Division 23, elealtycand connected by Division 28. Detector
power and supervisory and remote annunciation kisin 28.

1. Fire and smoke detection functions shall be irgtlaby dry-contact outputs from the
Division 28 fire detection and control system. Séeoutput contact circuits will be
brought to the appropriate mechanical equipmenirbg Division 28 for interface with
the HVAC system by this contractor.

Safety Sequences — A/C Systems:
1. Fans:

a. Discharge and return air smoke detectors shalbba-Wired in series to shut down
fans upon trip-out of any one or more devices. HR®-A switch at the motor
starter shall not override this shut-down.

b. Fan shall be restored to service only after tripgpedce has been manually reset.

C. Supply air fans (and return fans, where preserd)l sitso be interlocked to stop
upon local area smoke detector signal from the FA&R Alarm Control Panel).

d. Exhaust relief fans normally operated with asseciaupply air systems shall also
be stopped by safety trip as specified in 1-a.

e.  All air handlers, exhaust fans, fan coils 2,000 CBMover shall be interlocked
with the fire alarm system (FACP) to stop upon send&tection in the local area.
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3.2

A.

3.3

3.4

3.5

3.6

3.7

EXHAUST FANS

Occupied Mode: Exhaust fans that are scheduledrtccontinuously during occupied mode
shall be controlled by a time clock.
1.  All exhaust fans are to run continuously duringugged mode.

SPLIT SYSTEM FAN COILS AND HEAT PUMP UNITS

Occupied Mode: The Programmable thermostat with t@mperature sensor shall initiate the

following sequence in the occupied mode:

1. The supply fan shall be energized and run contiglyoor cycle as set at the thermostat.
A wall mounted sensor located in the space beimgedeor return air duct mounted
sensor will control the compressor (stages, if gm8sfor cooling, heat pump heating or
electric heating to maintain a desired space teatper heating and cooling setpoints.
There shall be a dead band between the valvelthgotanges to insure that both heating
and cooling cannot operate at the same time.

NON-DUCTED INDOOR / OUTDOOR SPLIT SYSTEM HEAT PUMBNIT CONTROL
SEQUENCE

Split system air conditioning units shall be colém by 7-day electronic programmable

thermostats.

1. Occupied Periods (Mode): Indoor unit supply faalsbycle with the compressors to
maintain space set point. An automatic changeoaegrsing valve shall modulate to
provide heating or cooling based on programmedagiit. There shall be a dead band
between heating and cooling. Compressors shdk ¢ganaintain space set point.

MOTORIZED DAMPERS

Interlock motorized dampers with local fan. Faartgstop status shall open/close damper. All
motorized dampers shall fail open.

DUCT SMOKE DETECTORS

All fire and smoke detectors (including duct detes} are furnished by Division 28. Duct
detectors shall be mounted by Division 23, andtetedly connected by Division 28. Detector
power and supervisory and remote annunciation bisdn 28.

1. Fire and smoke detection functions shall be imtlaby dry-contact outputs from the
Division 28 fire detection and control system. 3éeoutput contact circuits will be
brought to the appropriate mechanical equipmenirbg Division 28 for interface with
the HVAC system / equipment by this contractorvi§lon 28 contractor shall make final
connections to HVAC equipment.

FIRE / SMOKE DAMPERS

Fire/smoke dampers are provided as part of the Btechl work. All control and power wiring
associated with the smoke/fire dampers in the Btatt/ Fire alarm work. Fire/smoke dampers
shall close upon sensing smoke by a local duct srdekector.
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3.8

A.

3.9

INSTALLATION REQUIREMENTS

All electrical work performed in the installatior the temperature control system as described
in this specification shall be per the Nationaldilieal Code (NEC) and per applicable State
and local codes. Conduit shall be run paralldiuitding lines property supported and sized at a
maximum of 40 percent fill. In no case shall figitstalled conduit smaller than (conflict
with 3.1A)" trade size be allowed.

OPERATING MANUALS AND SERVICE MANUALS

Final Acceptance: Final acceptance will require thontractor to deliver to the Building

Owner's Agent / Authorized Representative writiealfsequence of operation.

1. Three (3) complete copies of the operating insimas{system maintenance manuals and
installation manuals. One (1) set shall be givieectly to the Owner.

2. Three (3) sets of "As-Builts", to exact scale, récdrawings. All three (3) sets shall be
given directly to the Owner. Close Out:

1 mylar of single line drawing
2 sets blue-line, as builts
1 disk, as built

3. Three (3) copies of final test reports. One (1)sball be given directly to the Owner.

4, Three (3) copies indicating the name and phone summbperson to contact in the event
of equipment failure, and date when system warravillybe terminated. One (1) set
shall be given directly to the Owner.

5. Three (3) sets of data sheets for each piece apmamt supplied. One (1) set shall be
given directly to the Owner.

6. Thermostat / sensor locations.

END OF SECTION
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SECTION 23 2300 - REFRIGERANT PIPING

PART 1 - GENERAL

11

A.

1.2

A.

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY
This Section includes refrigerant piping used fiorcanditioning applications.
PERFORMANCE REQUIREMENTS

Line Test Pressure for Refrigerant R-410A:

1. Suction Lines for Air-Conditioning Applications:08 psig (2068 kPa).
2. Suction Lines for Heat-Pump Applications: 535 q&§89 kPa).

3. Hot-Gas and Liquid Lines: 535 psig (3689 kPa).

SUBMITTALS

Product Data: For each type of valve and refrigemgiping specialty indicated. Include
pressure drop, based on manufacturer's test datduef following:

Thermostatic expansion valves.

Solenoid valves.

Hot-gas bypass valves.

Filter dryers.

Strainers.

Pressure-regulating valves.

ourwNE

Shop Drawings: Show layout of refrigerant pipingdespecialties, including pipe, tube, and
fitting sizes, flow capacities, valve arrangemeautsl locations, slopes of horizontal runs, oil
traps, double risers, wall and floor penetratiomsg equipment connection details. Show
interface and spatial relationships between pigimg) equipment.

1. Shop Drawing Scale: 1/4 inch equals 1 foot (1:50).

2. Refrigerant piping indicated on Drawings is schémanly. Size piping and design
actual piping layout, including oil traps, doubigers, specialties, and pipe and tube sizes
to accommodate, as a minimum, equipment providésljagon difference between
compressor and evaporator, and length of pipingemsure proper operation and
compliance with warranties of connected equipment.

Operation and Maintenance Data: For refrigerahtegaand piping specialties to include in
maintenance manuals.

QUALITY ASSURANCE

Comply with ASHRAE 15, "Safety Code for RefrigecatiSystems."
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1.6 PRODUCT STORAGE AND HANDLING

A.  Store piping in a clean and protected area withaaps$ in place to ensure that piping interior
and exterior are clean when installed.

1.7 COORDINATION

A. Coordinate size and location of roof curbs, equipingipports, and roof penetrations. These
items are specified in Division 07 Section "Roofc@ssories."

PART 2 - PRODUCTS

21 COPPER TUBE AND FITTINGS
A.  Copper Tube: ASTM B 280, Type ACR.
B.  Wrought-Copper Fittings: ASME B16.22.
C.  Wrought-Copper Unions: ASME B16.22.

D. Solder Filler Metals: ASTM B 32. Use 95-5 tin iambny or alloy HB solder to join copper
socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8.

F. Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, mad-bronze-wire-reinforced
protective jacket.

2. End Connections: Socket ends.

3. Offset Performance: Capable of minimum 3/4-incB-(2m) misalignment in minimum
7-inch- (180-mm-) long assembly.

4, Pressure Rating: Factory test at minimum 500 (31§0 kPa).

5. Maximum Operating Temperature: 250 deg F (121@eg

2.2 VALVES AND SPECIALTIES

A.  Service Valves:
1. Body: Forged brass with brass cap including keyterremove core.
2 Core: Removable ball-type check valve with stasisteel spring.
3. Seat: Polytetrafluoroethylene.
4, End Connections: Copper spring.
5 Working Pressure Rating: 500 psig (3450 kPa).

hermostatic Expansion Valves: Comply with ARI 750

Body, Bonnet, and Seal Cap: Forged brass or steel.
Diaphragm, Piston, Closing Spring, and Seat Ins8t&inless steel.
Packing and Gaskets: Non-asbestos.

Capillary and Bulb: Copper tubing filled with rigferant charge.
Suction Temperature: 40 deg F (4.4 deg C).
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Superheat: Adjustable.

Reverse-flow option (for heat-pump applications).
End Connections: Socket, flare, or threaded union.
Working Pressure Rating: 450 psig (3100 kPa).

©CoNO

Moisture/Liquid Indicators:
1. Body: Forged brass.
2 Window: Replaceable, clear, fused glass windownidicating element protected by
filter screen.
Indicator: Color coded to show moisture contergpm.
Minimum Moisture Indicator Sensitivity: Indicateamsture above 60 ppm.
End Connections: Socket or flare.
Working Pressure Rating: 500 psig (3450 kPa).
Maximum Operating Temperature: 240 deg F (116@eg

Nooas~w

D. Permanent Filter Dryers: Comply with ARI 730.

1. Body and Cover: Painted-steel shell.

2. Filter Media: 10 micron, pleated with integral emths; stainless-steel support.

3. Desiccant Media: Activated alumina.

4, Designed for reverse flow (for heat-pump applicagio

5. End Connections: Socket.

6. Access Ports: NPS 1/4 (DN 8) connections at argeaind leaving sides for pressure
differential measurement.

7. Maximum Pressure Loss: 2 psig (14 kPa).

8.  Working Pressure Rating: 500 psig (3450 kPa).

9 Maximum Operating Temperature: 240 deg F (116Q@eg

2.3 REFRIGERANTS

A. Available Manufacturers: Subject to compliancehwiequirements, manufacturers offering
products that may be incorporated into the Workuide, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requigats, provide products by one of the
following:
1.  Atofina Chemicals, Inc.
2 DuPont Company; Fluorochemicals Div.
3. Honeywell, Inc.; Genetron Refrigerants.
4 INEOS Fluor Americas LLC.

C. ASHRAE 34, R410A: Pentafluoroethane / Difluoronseté.

PART 3 - EXECUTION
3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A
A.  Suction Lines NPS 1-1/2 (DN 40) and Smaller for @antional Air-Conditioning Applications:

Copper, Type ACR, annealed-temper tubing and wrbagpper fittings with brazed or
soldered joints.
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3.2

3.3

Hot-Gas and Liquid Lines: Copper, Type ACR, anedalor drawn-temper tubing and
wrought-copper fittings with brazed or solderechisi

Safety-Relief-Valve Discharge Piping: Copper, TAE€R, annealed- or drawn-temper tubing
and wrought-copper fittings with brazed or soldgjmants.

VALVE AND SPECIALTY APPLICATIONS

Install safety relief valves where required by ASNBBiler and Pressure Vessel Code. Pipe
safety-relief-valve discharge line to outside adowg to ASHRAE 15.

Install moisture/liquid indicators in liquid ling the inlet of the thermostatic expansion valve or
at the inlet of the evaporator coil capillary tube.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicatengé location and arrangement of piping
systems; indicated locations and arrangements ugs@ to size pipe and calculate friction loss,
expansion, pump sizing, and other design considesat Install piping as indicated unless
deviations to layout are approved on Shop Drawings.

Install refrigerant piping according to ASHRAE 15.

Install piping in concealed locations unless othsewndicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and pipimg@dguipment rooms and service areas at right
angles or parallel to building walls. Diagonal susre prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allaffisient space for ceiling panel removal.

Install piping adjacent to machines to allow sexvénd maintenance.

Install piping free of sags and bends.

Install fittings for changes in direction and braAmonnections.

Select system components with pressure rating egualr greater than system operating
pressure.

Refer to Division 23 Sections "Instrumentation a@dntrol for HVAC" and "Sequence of
Operation” for control wiring, and sequence of apien.

Install piping as short and direct as possiblehwatminimum number of joints, elbows, and
fittings.

Arrange piping to allow inspection and service effigeration equipment. Install access doors
or panels as specified in Division 08 Section "AstBoors and Frames" if valves or equipment
requiring maintenance is concealed behind finishethces.
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M. Install refrigerant piping in protective conduit re installed belowground.

N. Install refrigerant piping in rigid or flexible cduait in locations where exposed to mechanical
injury.

O. Slope refrigerant piping as follows:

1. Install horizontal hot-gas discharge piping witlugform slope downward away from
compressor.

2. Install horizontal suction lines with a uniform gdownward to compressor.

3. Install traps and double risers to entrain oil émtical runs.

P.  When brazing or soldering, remove solenoid-valvéscand sight glasses; also remove valve
stems, seats, and packing, and accessible inteanal of refrigerant specialties. Do not apply
heat near expansion-valve bulb.

Q. Install pipe sleeves at penetrations in exteridtsaand floor assemblies.

R.  Seal penetrations through fire and smoke barriecsrding to Division 07 Section "Penetration
Firestopping."

S. Install piping with adequate clearance between pipet adjacent walls and hangers or between
pipes for insulation installation.

T. Install sleeves through floors, walls, or ceiling&zed to permit installation of full-thickness
insulation.

U. Seal pipe penetrations through exterior walls atiogrto Division 07 Section "Joint Sealants
for materials and methods.

V. Identify refrigerant piping and valves according Division 23 Section "ldentification for
HVAC Piping and Equipment.”

3.4 PIPE JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from insidd antside of pipe and fittings before
assembly.

C. Fill pipe and fittings with an inert gas (nitrogen carbon dioxide), during brazing or welding,
to prevent scale formation.

D. Soldered Joints: Construct joints according to MS3 828 or CDA's "Copper Tube

Handbook."
E. Brazed Joints: Construct joints according to AWSgazing Handbook," Chapter "Pipe and
Tube."
1. Use Type BcuP, copper-phosphorus alloy for joirsngper socket fittings with copper
pipe.

2. Use Type BAg, cadmium-free silver alloy for joiningpper with bronze or steel.
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3.5

A.

3.6

HANGERS AND SUPPORTS

Hanger, support, and anchor products are specifie®ivision 23 Section "Hangers and
Supports for HVAC Piping and Equipment.”

Install the following pipe attachments:

1.  Adjustable steel clevis hangers for individual kontal runs less than 20 feet (6 m) long.
2. Spring hangers to support vertical runs.

3. Copper-clad hangers and supports for hangers gqubsgs in direct contact with copper

pipe.

Install hangers for copper tubing with the follogimaximum spacing and minimum rod sizes:
1. NPS 1/2 (DN 15): Maximum span, 60 inches (1500 pmihimum rod size, 1/4 inch

(6.4 mm).

2. NPS 5/8 (DN 18): Maximum span, 60 inches (1500 jmmipimum rod size, 1/4 inch
(6.4 mm).

ADJUSTING

Adjust set-point temperature of air-conditioningitollers to the system design temperature.

END OF SECTION
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SECTION 23 3113 - METAL DUCTS

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round and flat-oval ducts and fittings.
Sheet metal materials.

Duct liner.

Sealants and gaskets.

Hangers and supports.

ogkwnNE

Related Sections:

1. Division 01 Section "Testing, Adjusting, and Balamgcfor HVAC" for testing, adjusting,
and balancing requirements for metal ducts.

2. Division 23 Section "Air Duct Accessories" for daenp, sound-control devices, duct-
mounting access doors and panels, turning vandd]exible ducts.

3. Division 23 Section "HVAC Insulation” for duct inlsion.

PERFORMANCE REQUIREMENTS

Duct Design: Duct construction, including sheetahthicknesses, seam and joint construction,
reinforcements, and hangers and supports, shallplgomith SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" andgomance requirements and design criteria
indicated.
1. Static-Pressure Classes:
a. Supply Ducts : 2-inch wg.
b. Return Ducts (Negative Pressure): 2-inch.
C. Exhaust Ducts (Negative Pressure): 2-inch wg.
d. Outside Air Ducts: 1-inch wg.
2. Leakage Class:
Round Supply-Air Duct: 3 cfm/100 sq. ft. at 1-ingiy.
Flat-Oval Supply-Air Duct: 3 cfm/100 sq. ft. atrich wg.
Rectangular Supply-Air Duct: 6 cfm/100 sq. ft. abth wg.
Flexible Supply-Air Duct: 6 c¢fm/100 sq. ft. at deh wg.

aoow
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1.4

Structural Performance: Duct hangers and suppshtall withstand the effects of gravity and

seismic loads and stresses within limits and urdaditions described in SMACNA's "HVAC

Duct Construction Standards - Metal and Flexibled SMACNA's "Seismic Restraint Manual:

Guidelines for Mechanical Systems."

1. Seismic Hazard Level A: Seismic force to weighitore0.48.

2. Seismic Hazard Level B: Seismic force to weiglibraD.30.

3. Seismic Hazard Level C: Seismic force to weighibrd®.15.

4. Refer to the Structural notes on the Structuraldrgs for information on the seismic
requirements.

SUBMITTALS

Product Data: For each type of the following prctdu
1. Liners and adhesives.

2. Sealants and gaskets.

3. Seismic-restraint devices.

Shop Drawings:

1. Fabrication, assembly, and installation, includitans, elevations, sections, components,
and attachments to other work.

2. Factory- and shop-fabricated ducts and fittingduiding plans, elevations, sections,
details of components, and attachments to othek.wor

3. Duct layout indicating sizes, configuration, limaaterial, and static-pressure classes. For
exhaust ducts systems, indicate the classificaifotne materials handled as defined in
this Section. Fittings.

4. Elevation of top of ducts.

5. Dimensions of main duct runs from building griddi

6. Fittings.

7. Reinforcement and spacing.

8. Seam and joint construction.

9. Penetrations through fire-rated and other parttion

10. Equipment installation based on equipment being oseProject.

11. Locations for duct accessories, including dampeersiing vanes, and access doors and
panels.

12. Hangers and supports, including methods for duct lmilding attachment, seismic

restraints, and vibration isolation.

Ductwork Submittal:

1. Sheet metal thicknesses.

2. Joint and seam construction and sealing.

3. Reinforcement details and spacing.

4, Materials, fabrication, assembly, and spacing oigleas and supports.

Coordination Drawings: Plans, drawn to scale, dmctv the following items are shown and

coordinated with each other, using input from itksta of the items involved:

1. Duct installation in congested spaces, indicatiogrdination with general construction,
building components, and other building servicdadicate proposed changes to duct
layout.

2. Suspended ceiling components.

3. Structural members to which duct will be attached.
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4, Size and location of initial access modules foruatical tile.
5. Penetrations of smoke barriers and fire-rated cocson.
6. Items penetrating finished ceiling including thédwing:

Access panels.
Perimeter moldings.

a. Lighting fixtures.

b. Air outlets and inlets.
C. Cabile tray.

d. Speakers.

e. Sprinklers.

f.

g.

Field quality-control reports.

As-Built Record drawings including duct systemstirg, fittings details, reinforcing, support,
and installed accessories and devices, in accoedamith Division 23 Section "Basic
Mechanical Requirements" and Division 01.

Maintenance Data: for volume control devices, fdampers, and smoke dampers, in
accordance with Division 23 Section "Basic MechahiRequirements" and Division 01.

DELIVERY, STORAGE, AND HANDLING

Packaging: Ductwork and insulation material cargas shall be marked by manufacturer with
appropriate ASTM standard designation, type andggrand maximum use temperature.

Materials shall be stored and staged in a cleatr@ment, free of dust and protected from
weather.

Stainless steel sheet shall be delivered and steitdmill-applied adhesive protective paper,
maintained through fabrication and installation.

PART 2 - PRODUCTS

2.1

A.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SNMXG "HVAC Duct Construction
Standards - Metal and Flexible" based on indicattdic-pressure class unless otherwise
indicated.

1. Fabricate rectangular ducts in lengths appropriateeinforcement and rigidity class
required for pressure classification.

2. Crossbreaking or Cross Beading: Crossbreak or daatisides that are 19 inches and
larger and are 20 gage or less, with more thandlfd. ©f unbraced panel area, as
indicated in SMACNA "HVAC Duct Construction Standdrunless they are lined or are
externally insulated.

Transverse Joints: Select joint types and falwi@tcording to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Fégin4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirementeriaia involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construati®tandards - Metal and Flexible."
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2.2

2.3

Longitudinal Seams: Select seam types and fabri@atording to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Fegiw5, "Longitudinal Seams - Rectangular
Ducts," for static-pressure class, applicable sgaliequirements, materials involved, duct-
support intervals, and other provisions in SMACNA*S/AC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connectiomsl @ther Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Coustion Standards - Metal and
Flexible," Chapter 2, "Fittings and Other Constimat' for static-pressure class, applicable
sealing requirements, materials involved, duct-sappntervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Mesad Flexible." See Duct Schedule of
this section for additional requirements.

SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SNMXG "HVAC Duct Construction
Standards - Metal and Flexible,” Chapter 3, "RouBdal, and Flexible Duct," based on
indicated static-pressure class unless otherwdiedted.

Flat-Oval Ducts: Indicated dimensions are the duicitth (major dimension) and diameter
(diameter of the round sides connecting the flatigas of the duct).

Transverse Joints: Select joint types and fal@iGatcording to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Feg8+2, "Transverse Joints - Round Duct," for
static-pressure class, applicable sealing requinesnenaterials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Congttion Standards - Metal and
Flexible."

1. Transverse Joints in Ducts Larger Than 60 Inch&84Inm) in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabri@atording to SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Fegd+l, "Seams - Round Duct and Fittings,"

for static-pressure class, applicable sealing reqents, materials involved, duct-support

intervals, and other provisions in SMACNA's "HVAQE Construction Standards - Metal and

Flexible."

1. Fabricate round ducts larger than 90 inches (2289 m diameter with butt-welded
longitudinal seams.

2. Fabricate flat-oval ducts larger than 72 inches3QL&m) in width (major dimension)
with butt-welded longitudinal seams.

Tees and Laterals: Select types and fabricate rdiogp to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Feg8+4, "90 Degree Tees and Laterals," and
Figure 3-5, "Conical Tees," for static-pressuresg]applicable sealing requirements, materials
involved, duct-support intervals, and other prauis in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

SHEET METAL MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/23&.
1. Galvanized Coating Designation: G90.
2. Finishes for Surfaces Exposed to View: Mill phostided.
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2.4

Carbon-Steel Sheets: Comply with ASTM A 1008/A 880 with oiled, matte finish for
exposed ducts.

Stainless-Steel Sheets: Comply with ASTM A 48080K1, Type 304 or 316, as indicated in
the "Duct Schedule" Article; cold rolled, annealetheet. Exposed surface finish shall be
No. 2B, No. 2D, No. 3, or No. 4 as indicated in tBb&ict Schedule" Article.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B2) Alloy 3003, H14 temper; with
mill finish for concealed ducts, and standard, siake bright finish for duct surfaces exposed to
view.

Factory- or Shop-Applied Antimicrobial Coating:

1.  Apply to the surface of sheet metal that will fothe interior surface of the duct. An
untreated clear coating shall be applied to theretsurface.

2. Antimicrobial compound shall be tested for efficdmy an NRTL and registered by the
EPA for use in HVAC systems.

3. Coating containing the antimicrobial compound shalWe a hardness of 2H, minimum,
when tested according to ASTM D 3363.

4. Surface-Burning Characteristics: Maximum flameesgl index of 25 and maximum
smoke-developed index of 50 when tested accordingl t723; certified by an NRTL.

5. Shop-Applied Coating Color: Black.

6.  Antimicrobial coating on sheet metal is not reqdifer duct containing liner treated with
antimicrobial coating.

Reinforcement Shapes and Plates: ASTM A 36/A 38kl plates, shapes, and bars; black and

galvanized.

1. Where black- and galvanized-steel shapes and p#atesised to reinforce aluminum
ducts, isolate the different metals with butyl rabimeoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimdiameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameterlénrgths longer than 36 inches (900 mm).

DUCT LINER

Fibrous-Glass Duct Liner: Comply with ASTM C 10MNE-PA 90A, or NFPA 90B; and with
NAIMA AH124, "Fibrous Glass Duct Liner Standard."
1. Manufacturers: Subject to compliance with requiats, provide products by one of the
following:
a. CertainTeed Corporation; Insulation Group.
b. Johns Manwville.
C. Knauf Insulation.
d. Owens Corning.
2. Maximum Thermal Conductivity:
a. Type |, Flexible: 0.27 Btu x in./h x sq. ft. x dégat 75 deg F (24 deg C) mean
temperature.
b. Type Il, Rigid: 0.23 Btu x in./h x sq. ft. x degd 75 deg F (24 deg C) mean
temperature.
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Antimicrobial Erosion-Resistant Coating: Applytte surface of the liner that will form
the interior surface of the duct to act as a maogstapellent and erosion-resistant coating.
Antimicrobial compound shall be tested for efficdmy an NRTL and registered by the
EPA for use in HVAC systems.

Water-Based Liner Adhesive: Comply with NFPA 904 NFPA 90B and with
ASTM C 916.

Thickness: as indicated in Duct Schedule of tatien.

Surface-Burning Characteristics: Maximum flameesgl index of 25 and maximum
smoke-developed index of 50 when tested accorditg) t723; certified by an NRTL.
Liner Adhesive: As recommended by insulation maotifrer and complying with
NFPA 90A or NFPA 90B.

B. Natural-Fiber Duct Liner: 85 percent cotton, 10gaat borate, and 5 percent polybinding
fibers, treated with a microbial growth inhibitarcacomplying with NFPA 90A or NFPA 90B.

1.

2.

Maximum Thermal Conductivity: 0.24 Btu x in./h g.§t. X deg F (0.034 W/m x K) at
75 deg F (24 deg C) mean temperature when testeddieg to ASTM C 518.
Surface-Burning Characteristics: Maximum flameesgl index of 25 and maximum
smoke-developed index of 50 when tested accordinéd$TM E 84; certified by an
NRTL.

Liner Adhesive: As recommended by insulation manoturer and complying with
NFPA 90A or NFPA 90B.

C. Insulation Pins and Washers:

1.

Cupped-Head, Capacitor-Discharge-Weld Pins: Coepmerinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.135-1{8.5-mm-) diameter shank, length
to suit depth of insulation indicated with integtal/2-inch (38-mm) galvanized carbon-
steel washer.

Insulation-Retaining Washers: Self-locking washei@med from 0.016-inch-
(0.41-mm-) thick galvanized steel, aluminum, orirdess steel to match duct material,
with beveled edge sized as required to hold insulagecurely in place but not less than
1-1/2 inches (38 mm) in diameter.

D. Shop Application of Duct Liner: Comply with SMACNA "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-19, "léxDuct Liner Installation."

1.

Adhere a single layer of indicated thickness oftdiner with at least 90 percent adhesive
coverage at liner contact surface area. Attaimadgated thickness with multiple layers
of duct liner is prohibited.

Apply adhesive to transverse edges of liner facipgtream that do not receive metal
nosing.

Butt transverse joints without gaps, and coat jwitth adhesive.

Fold and compress liner in corners of rectangulartdor cut and fit to ensure butted-
edge overlapping.

Do not apply liner in rectangular ducts with longiinal joints, except at corners of ducts,
unless duct size and dimensions of standard lireentongitudinal joints necessary.
Apply adhesive coating on longitudinal seams intslwith air velocity of 2500 fpm
(22.7 m/s).

Secure liner with mechanical fasteners 4 inche® ¢hfh) from corners and at intervals
not exceeding 12 inches (300 mm) transversely; micBes (75 mm) from transverse
joints and at intervals not exceeding 18 inche® (@) longitudinally.
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10.

Secure transversely oriented liner edges facingitiseream with metal nosings that have

either channel or "Z" profiles or are integrallyrd@ed from duct wall. Fabricate edge

facings at the following locations:

a. Fan discharges.

b. Intervals of lined duct preceding unlined duct.

C. Upstream edges of transverse joints in ducts whereelocities are higher than
2500 fpm (12.7 m/s) or where indicated.

Secure insulation between perforated sheet metadrimluct of same thickness as

specified for outer shell. Use mechanical fasterleat maintain inner duct at uniform

distance from outer shell without compressing iasah.

a. Sheet Metal Inner Duct Perforations: 3/32-inch4{@&m) diameter, with an
overall open area of 23 percent.

Terminate inner ducts with buildouts attached te-flamper sleeves, dampers, turning

vane assemblies, or other devices. Fabricatediduid (metal hat sections) or other

buildout means are optional; when used, secureduii to duct walls with bolts, screws,

rivets, or welds.

2.5 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surfaoil characteristics for sealants and
gaskets shall be a maximum flame-spread index @m@ba maximum smoke-developed index
of 50 when tested according to UL 723; certifiecaloyNRTL.

B. Two-Part Tape Sealing System:

1.

©COoNOOA~WN

Tape: Woven cotton fiber impregnated with minemgypsum and modified
acrylic/silicone activator to react exothermicalith tape to form hard, durable, airtight
seal.

Tape Width: 4 inches (102 mm).

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg (2500 psitive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg ins140 to plus 93 deg C).
Substrate: Compatible with galvanized sheet gteth PVC coated and bare), stainless
steel, or aluminum.

C. Water-Based Joint and Seam Sealant:

CoNoO~WNE

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg (2500 [Rasitive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet ¢teth PVC coated and bare), stainless
steel, or aluminum sheets.

METAL DUCTS 233113-7



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

D. Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicalastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

arwONPE

E. Flange Gaskets: Butyl rubber, neoprene, or EPDIVmper with polyisobutylene plasticizer.
2.6 HANGERS AND SUPPORTS
A. Hanger Rods for Noncorrosive Environments: Cadmplated steel rods and nuts.

B. Hanger Rods for Corrosive Environments: Electregaized, all-thread rods or galvanized
rods with threads painted with zinc-chromate priadéer installation.

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC @Construction Standards - Metal
and Flexible," Table 4-1 (Table 4-1M), "RectanguRuct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvahsteel complying with ASTM A 603.
E. Steel Cables for Stainless-Steel Ducts: Stairdtss complying with ASTM A 492.

F. Steel Cable End Connections: Cadmium-plated stesémblies with brackets, swivel, and
bolts designed for duct hanger service; with amatic-locking and clamping device.

G. Duct Attachments: Sheet metal screws, blind rivetsself-tapping metal screws; compatible
with duct materials.

H.  Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanizegisthapes and plates.
2. Supports for Stainless-Steel Ducts: Stainlesd-stepes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvardzesteel coated with zinc
chromate.

PART 3 - EXECUTION
3.1 DUCT INSTALLATION
A. Drawing plans, schematics, and diagrams indicateerge location and arrangement of duct
system. Indicated duct locations, configurati@ars] arrangements were used to size ducts and
calculate friction loss for air-handling equipmesizing and for other design considerations.
Install duct systems as indicated unless deviatioteyout are approved on Shop Drawings and

Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Congtion Standards - Metal and
Flexible" unless otherwise indicated.

C. Install round ducts in maximum practical lengths.
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3.2

3.3

Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for asfges in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts verticaind horizontally, and parallel and
perpendicular to building lines.

Unless otherwise indicated, conceal ducts from viawfinished and occupied spaces by
locating in mechanical shafts, hollow wall constime, or above suspended ceilings. Do not
encase horizontal runs in solid partitions, exespspecifically shown.

Coordinate layout with suspended ceiling and liggptiayouts and similar finished work with
other trades.

Install ducts close to walls, overhead construgtamumns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch (25 mnh)sllowance for insulation thickness.

Route ducts to avoid passing through transformeityaand electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interiotifpans and exterior walls and are exposed to
view, cover the opening between the partition aondt dr duct insulation with sheet metal
flanges of same metal thickness as the duct. &verpenings on four sides by at least 1-1/2
inches (38 mm).

Where ducts pass through fire-rated interior parté and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section tAbuct Accessories" for fire and smoke
dampers.

Protect duct interiors from moisture, constructdmbris and dust, and other foreign materials.
Comply with SMACNA's "Duct Cleanliness for New Camgtion Guidelines.”

SEAM AND JOINT SEALING

Seal duct seams and joints for duct static-pressamd leakage classes specified in
"Performance Requirements" Article, according to AMNA's "HVAC Duct Construction
Standards - Metal and Flexible," Table 1-2, "StaddBuct Sealing Requirements," unless
otherwise indicated.

1. Seal externally insulated ducts prior to insulafiwstallation.

Seal Classes: Comply with SMACNA's "HVAC Duct Ctostion Standards - Metal and
Flexible," Table 1-2, "Standard Duct Sealing Regmients."

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Starda - Metal and Flexible,"
Chapter 4, "Hangers and Supports.”
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3.4

Building Attachments:  Concrete inserts, or striatgteel fasteners appropriate for

construction materials to which hangers are beittgched. If specific attachment is not

indicated, anchor supports to structure, to flargfdseams, to upper truss chords of bar joists,

or to concrete members.

1.  Where practical, install concrete inserts befoeziplg concrete.

2. Install powder-actuated concrete fasteners aftecrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for staivdeight aggregate concretes or for
slabs more than 4 inches (100 mm) thick.

4. Do not use powder-actuated concrete fastenerggfumleight-aggregate concretes or for
slabs less than 4 inches (100 mm) thick.

5. Do not use powder-actuated concrete fastenerefemg restraints.

6. Drilling for and Setting Anchors:

a. Identify position of reinforcing steel and other ladded items prior to drilling
holes for anchors. Do not damage existing reiiorent or embedded items
during drilling. Notify the Architect if reinforcig steel or other embedded items
are encountered during drilling. Locate and avmetstressed tendons, electrical
and telecommunications conduit, and gas lines.

b. Do not drill holes in concrete or masonry until caete, mortar, or grout has
achieved full design strength.

C. Wedge Anchors: Protect threads from damage danirgpor installation. Heavy-
duty sleeve anchors shall be installed with sl€fellg engaged in the structural
element to which anchor is to be fastened.

d. Set anchors to manufacturer's recommended torgirey @ torque wrench.

e. Install zinc-coated steel anchors for interior &ggilons and stainless-steel anchors
for applications exposed to weather.

Hanger Spacing: Comply with SMACNA's "HVAC Duct &ruction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular D#tangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct," for maximuranger spacing; install hangers and
supports within 24 inches (610 mm) of each elbow aithin 48 inches (1200 mm) of each
branch intersection.

Hangers Exposed to View: Unless detailed otherwiseeaded rod and angle or channel
supports.

Support vertical ducts with steel angles or chaiseelred to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; suppbeach floor and at a maximum intervals of
16 feet (5 m).

Install upper attachments to structures. Seledts@e upper attachments with pull-out, tension,
and shear capacities appropriate for supportedlaad building materials where used.

CONNECTIONS

Make connections to equipment with flexible connestcomplying with Division 23 Section
"Air Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standa - Metal and Flexible" for
branch, outlet and inlet, and terminal unit conivest.
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3.5 PAINTING

A. Paint interior of metal ducts that are visible tigb registers and grilles and that do not have
duct liner. Apply one coat of flat, black, lateaipt over a compatible galvanized-steel primer.
Paint materials and application requirements ageiipd in Division 09 painting Sections.

3.6 FIELD QUALITY CONTROL

A.  Duct System Cleanliness Tests:
1.  Visually inspect duct system to ensure that ndiéstontaminants are present.

B. Duct system will be considered defective if it does pass tests and inspections.
C. Prepare test and inspection reports.
3.7 DUCT SCHEDULE

A.  Supply Ducts:
1. Ducts Connected to Rooftop AC-Units and FC-Units:
a. Galvanized Steel.
b. Pressure Class: Positive 2-inch wg (500 Pa).

B. Return Ducts:
1. Ducts Connected to Rooftop AC-Units and FC-Units:
a. Galvanized Steel.
b. Pressure Class: Positive or negative 2-inch w@ ).

C. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting Air:
a. Galvanized Steel.
b. Pressure Class: Negative 2-inch wg (500 Pa).

D. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts
1. Ducts Connected to Fan Coil Units:
a. Galvanized Steel.
b. Pressure Class: Positive or negative 1-inch w@ @2&).

E. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.
2. Stainless-Steel Ducts: Stainless steel.
3. Aluminum Ducts: Aluminum or galvanized sheet stamted with zinc chromate.
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F. Duct Liner Schedule:

36G09115-00

DUCT AND LINER SCHEDULE
DUCTWORK TYPE NOTES TYPE LINERe | INSULATION
O
Concealed Low-Pressure Supply & Round Yes * Yes
Return (A/C - Heat) - Rect. Yes * Yes
Exposed to Service Outside Air Round No Yes
Ductwork - Rect. No Yes
General Exh. Fan Ductwork - Round & No Yes
Relief Air Ductwork to Roof Hood _ Rect.
Round & No No
Rect.
Transfer Ducts _ Round Yes No
Rect. Yes No

* - Line ductwork 10'-0" beyond discharge and @0before return of all fan coils (or 1U-).
- Line ductwork 25'-0" beyond discharge and 23€fore return of all air handlers (RTUs, AHUS).
- Line main duct runs only.

. Duct liner is to be 1" - 1-1/2 pound density usletherwise noted.
O All ductwork designated to be insulated is tomeulated full length (with or without liner).

G. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.
2. Stainless-Steel Ducts: Galvanized steel.

H.  Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Dug@onstruction Standards -
Metal and Flexible," Figure 2-2, "Rectangular Ellsotv
a. Velocity 1000 fpm (5 m/s) or Lower:
1) Radius Type RE 1 with minimum 0.5 radius-to-diame#io.
2)  Mitered Type RE 4 without vanes.
b.  Velocity 1000 to 1500 fpm (5 to 7.6 m/s):
1) Radius Type RE 1 with minimum 1.0 radius-to-diameatio.
2) Radius Type RE 3 with minimum 0.5 radius-to-diametatio and two
vanes.
3) Mitered Type RE 2 with vanes complying with SMACNAHVAC Duct
Construction Standards - Metal and Flexible," Feg#3, "Vanes and Vane
Runners," and Figure 2-4, "Vane Support in Elbows."
C. Velocity 1500 fpm (7.6 m/s) or Higher:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameatio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diametatio and two
vanes.
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3) Mitered Type RE 2 with vanes complying with SMACNAHVAC Duct
Construction Standards - Metal and Flexible," Feg#3, "Vanes and Vane
Runners," and Figure 2-4, "Vane Support in Elbows."
2. Round Duct: Comply with SMACNA's "HVAC Duct Congttion Standards - Metal
and Flexible," Figure 3-3, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow SegmentComply with
SMACNA's "HVAC Duct Construction Standards - Metahd Flexible,"
Table 3-1, "Mitered Elbows." Elbows with less tfgirdegree change of direction
have proportionately fewer segments.

1)  Velocity 1000 fpm (5 m/s) or Lower: 0.5 radiusdi@meter ratio and three
segments for 90-degree elbow.

2)  Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 1.0 wedto-diameter ratio and
four segments for 90-degree elbow.

3)  Velocity 1500 fpm (7.6 m/s) or Higher: 1.5 radiasdiameter ratio and
five segments for 90-degree elbow.

b. Round Elbows, 12 Inches (305 mm) and Smaller imi2i@r: Stamped or pleated.

C. Round Elbows, 14 Inches (356 mm) and Larger in Ri@m Standing seam or
welded.

l. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Du@onstruction Standards -
Metal and Flexible," Figure 2-6, "Branch Connecsign
a. Rectangular Main to Rectangular Branch: 45-degregy.

b. Rectangular Main to Round Branch: Spin in.

2. Round and Flat Oval: Comply with SMACNA's "HVAC BuConstruction Standards -
Metal and Flexible," Figure 3-4, "90 Degree Teed haterals," and Figure 3-5, "Conical
Tees." Saddle taps are permitted in existing dolt.

a. Velocity 1000 fpm (5 m/s) or Lower: 90-degree tap.
b.  Velocity 1000 to 1500 fpm (5 to 7.6 m/s): Conitagb.
C. Velocity 1500 fpm (7.6 m/s) or Higher: 45-degratetal.

END OF SECTION

METAL DUCTS 23 3113-13






GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

SECTION 23 3300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:

Backdraft and pressure relief dampers.
Manual volume dampers.

Control dampers.

Fire dampers.

Smoke dampers.

Combination fire and smoke dampers.
Turning vanes.

Remote damper operators.

: Duct-mounted access doors.

0. Flexible connectors.

1. Flexible ducts.

RRoOoo~NoO~WNE

B. Related Sections:

1. Division 08 Section "Access Doors and Frames" faifimg- and wall-mounted access
panels and doors.

2. Division 23 Section "Air Inlets and Outlets" forfidisers, registers and grilles.

3. Division 23 Section "HVAC Gravity Ventilators" fopof-mounted ventilator caps.

4, Division 23 Section "Instrumentation and Contror fAVAC" for electric dampers
actuators.

5. Division 28 Section "Fire Detection and Alarm" faluct-mounted fire and smoke
detectors.

13 SUBMITTALS

A. Product Data: For each type of product indicated.
Backdraft and pressure relief dampers.
Barometric relief dampers.

Manual volume dampers.

Control dampers

Fire dampers.

Ceiling dampers.

Smoke dampers.

Combination fire and smoke dampers.
Turning vanes.

Remote damper operators.
Duct-mounted access doors.

RRoOoo~NoORrWNE
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12. Flexible connectors.
13. Flexible ducts.

Shop Drawings: For duct accessories. Include splaievations, sections, details and

attachments to other work.

1. Detail duct accessories fabrication and instalfatin ducts and other construction.
Include dimensions, weights, loads, and requireghrances; and method of field
assembly into duct systems and other constructiociude the following:

a. Special fittings.

b. Manual volume damper installations.

C. Control damper installations.

d. Fire-damper, smoke-damper, combination fire- aneékaydamper, ceiling, and
corridor damper installations, including sleevesd aluct-mounted access doors
and remote damper operators.

e.  Wiring Diagrams: For power, signal, and controting.

Coordination Drawings: Reflected ceiling plansawin to scale, on which ceiling-mounted

access panels and access doors required for atwedsict accessories are shown and

coordinated with each other, using input from Iteta of the items involved.

1. Include all necessary components including, but limited to the requirements as
indicated in Division 23 Section "Common Work Restibr HVAC."

Source quality-control reports.

Operation and Maintenance Data: For air duct awés to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditiong and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Aonditioning Systems."

Comply with AMCA 500-D testing for damper rating.
EXTRA MATERIALS
Furnish extra materials that match products ireatind that are packaged with protective

covering for storage and identified with labelsatdsng contents.
1. Fusible Links: Furnish quantity equal to 10 petadramount installed.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standa - Metal and Flexible" for
acceptable materials, material thicknesses, and clustruction methods unless otherwise
indicated. Sheet metal materials shall be fregitting, seam marks, roller marks, stains,
discolorations, and other imperfections.
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B. Galvanized Sheet Steel: Comply with ASTM A 653/23861.
1. Galvanized Coating Designation: G90
2. Exposed-Surface Finish: Mill phosphatized.

C. Stainless-Steel Sheets: Comply with ASTM A 48089M1, Type 304, and having a No. 2
finish for concealed ducts and No. 4 finish for es@d ducts.

D. Aluminum Sheets: Comply with ASTM B 209 (ASTM B24), Alloy 3003, Temper H14;
with mill finish for concealed ducts and standdreide bright finish for exposed ducts.

E.  Extruded Aluminum: Comply with ASTM B 221 (ASTM B1M), Alloy 6063, Temper T6.

F. Reinforcement Shapes and Plates: Galvanized-swaforcement where installed on
galvanized sheet metal ducts; compatible matdigalaluminum and stainless-steel ducts.

G. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimdiameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameterlénrgths longer than 36 inches (900 mm).

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS

A. Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

Air Balance Inc.; a division of Mestek, Inc.

Airguide Corp.

American Warming and Ventilating; a division of Mels Inc.

Arrow Louver and Damper; Louvers & Dampers, Incs€@e Products; a division of

Mestek, Inc.

5 [Duro Dyne Inc.]

6. Greenheck Fan Corporation.

7. [Lloyd Industries, Inc.]

8

9

PwbnE

Metal Form.

. Nailor Industries Inc.
10. NCA Manufacturing, Inc.
11. Penn Ventilator Co.
12. Pottorff; a division of PCI Industries, Inc.
13. Ruskin Company.
14. SEMCO Incorporated.
15. Vent Products Company, Inc.

B. Description: Gravity balanced.

C.  Maximum Air Velocity: 3000 fpm (15 m/s).

D. Maximum System Pressure: 4-inch wg (1.0 kPa).

E. Frame: 18-gauge 0.052-inch- (1.3-mm-) thick, gaized sheet steel, with welded corners and

mounting flange.

F. Blades: Multiple single-piece blades, maximum éhif150-mm) width, 0.050-inch- (1.2-mm-)
thick aluminum sheet with sealed edges.
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G. Blade Action: Parallel.
H. Blade Seals: Neoprene, mechanically locked.

I Blade Axles:
1. Material: Plated steel.
2. Diameter: 0.20 inch (5 mm).

J. Tie Bars and Brackets: Aluminum.
K.  Return Spring (for vertical airflow installationsfidjustable tension.
L. Bearings: Synthetic pivot bushings.

M.  Accessories:
1.  Adjustment device to permit setting for varyingfeitntial static pressure.
2. Counterweights and spring-assist kits for vert&glow installations.
3. 90-degree stops.

2.3 BAROMETRIC RELIEF DAMPERS

A. Manufacturers: Subject to compliance with requiats, provide products by one of the
following:
1 Air Balance Inc.; a division of Mestek, Inc.
2 Air guide Corp.
3 American Warming and Ventilating; a division of Mels Inc.
4. Arrow Louver and Damper; Louvers & Dampers Inc.
5. Cesco Products; a division of Mestek, Inc.
6 Duro Dyne Inc.
7 Greenheck Fan Corporation.
8 Lloyd Industries, Inc.
9. Metal Form.
10. Nailor Industries Inc.
11. NCA Manufacturing, Inc.
12. Penn Ventilator Co.
13. Pottorff; a division of PCI Industries, Inc.
14. Ruskin Company.
15. SEMCO Incorporated.
16. Vent Products Company, Inc.

B.  Suitable for horizontal or vertical mounting.

C.  Maximum Air Velocity: 2000 fpm (10 m/s).

D. Maximum System Pressure: 2-inch wg (0.5 kPa).

E. Frame: 18 gauge 0.063-inch- (1.6-mm-) thick exdu@luminum, with welded corners and

mounting flange.
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F. Blades:
1. Multiple, 0.025-inch- (0.6-mm-) thick, roll-formegluminum.
2. Maximum Width: 6 inches (150 mm).
3. Action: Parallel.
4. Balance: Grauvity.

G. Blade Seals: Vinyl.
H. Blade Axles: Galvanized steel.

l. Tie Bars and Brackets:
1. Material: Aluminum.
2. Rattle free with 90-degree stop.

J. Return Spring: Adjustable tension.
K.  Bearings: Synthetic.

L.  Accessories:
1. Flange on intake.
2. Adjustment device to permit setting for varyingferential static pressures.

24 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:
1. Standard leakage rating, with linkage outside raiesh.
2. Suitable for horizontal or vertical applications.
3. Frames:
a. Hat-shaped, galvanized-steel channels, 16-gaugé4-nch (1.62-mm) minimum
thickness.
b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless fiafoeinstalling in ducts.
4. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
C. Stiffen damper blades for stability.
d. Galvanized-steel, 16-gauge, 0.064 inch (1.62 miokth
5. Blade Axles: Galvanized steel.
6. Bearings:
a. Molded synthetic.
b. Dampers in ducts with pressure classes of 3-inci(#@@ Pa) or less shall have
axles full length of damper blades and bearindgw#t ends of operating shaft.
Tie Bars and Brackets: Galvanized steel.
Damper Control Hardware: Zinc-plated, die-castecwith a heavy-gauge dial and
handle made of 3/32-inch-thick zinc-plated steat] a 3.4-inch hexagonal locking nut.
Provide center hole to suit damper operating roel. si
a.  Accessories: Include locking device to hold sifglede dampers in a fixed
position without vibration.

© N
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B. Standard, Aluminum, Manual Volume Dampers:
1. Standard leakage rating, with linkage outside r&gsh.
2. Suitable for horizontal or vertical applications.
3. Frames: Hat-shaped, 0.10-inch- (2.5-mm-) thickmmshum sheet channels; frames with
flanges for attaching to walls and flangeless fraufioe installing in ducts.
4. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
C. Stiffen damper blades for stability.
d. Roll-Formed Aluminum Blades: 0.10-inch- (2.5-mrfick aluminum sheet.
5. Blade Axles: [Galvanized steel] [Stainless stfgtinferrous metal].
6. Bearings:
a. [Oil-impregnated bronze] [Molded synthetic] [Staass-steel sleevel].
b. Dampers in ducts with pressure classes of 3-incH#8@ Pa) or less shall have
axles full length of damper blades and bearinds#t ends of operating shatft.
Tie Bars and Brackets: Aluminum.
Damper Control Hardware: Zinc-plated, die-castecwith a heavy-gauge dial and
handle made of 3/32-inch-thick zinc-plated steat] a 3.4-inch hexagonal locking nut.
Provide center hole to suit damper operating ro€.si
a. Accessories: Include locking device to hold siFiglede dampers in a fixed
position without vibration.

© N

2.5 FIRE DAMPERS

A.  Manufacturers: Subject to compliance with requieats, provide products by one of the
following:
1 Air Balance Inc.; a division of Mestek, Inc.
2 American Warming & Ventilating, Inc.
3 Arrow United Industries; a division of Mestek, Inc.
4. Cesco Products; a division of Mestek, Inc.
5. Greenheck Fan Corporation.
6 Louvers and Dampers, Inc.
7 McGill AirFlow LLC.
8 METALAIRE, Inc.
9. Nailor Industries Inc.
10. NCA Manufacturing, Inc.
11. Penn Ventilator Co.
12. PHL, Inc.
13. Pottorff; a division of PCI Industries, Inc.
14. Prefco; Perfect Air Control, Inc.
15. Ruskin Company.
16. Vent Products Company, Inc.
17. Ward Industries, Inc.; a division of Hart & Coolégg.

B.  Type: Dynamic; rated and labeled according to 8k by an NRTL.
C. Closing rating in ducts up to 4-inch wg (1-kPatist@ressure class and minimum 2375-fpm

(12-m/s) velocity. (Damper sizes up to 64 sq.dt. fertical mount and 25 sq. ft. for horizontal
mount.)

AIR DUCT ACCESSORIES 23 3300-6



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

D. Fire Rating: [1-1/2] [and] [3] hours.

E. Frame: [Curtain type with blades outside airstrgg@uartain type with blades outside airstream
except when located behind grille where blades bwynside airstream]; fabricated with roll-
formed, 20-gauge, 0.040-inch- (1.02-mm-) thick gaized steel; with mitered and interlocking
corners.

F. Mounting Sleeve: Factory- or field-installed, gahzed sheet steel.
1. Minimum Thickness: 0.052 or 0.138 inch (1.3 or &) thick, as indicated, and of
length to suit application.
2. Exception: Omit sleeve where damper-frame widthimits direct attachment of
perimeter mounting angles on each side of wallamrf thickness of damper frame must
comply with sleeve requirements.

G. Mounting Orientation: Vertical or horizontal aglicated.

H. Blades: Roll-formed, interlocking, 22-gauge, 0.68dh- (0.85-mm-) thick, galvanized sheet
steel. In place of interlocking blades, use faldth, 22-gauge, 0.034-inch- (0.85-mm-) thick,
galvanized-steel blade connectors.

l. Horizontal Dampers: Include blade lock and stasisteel closure spring.
J. Heat-Responsive Device: Replaceable, 165 deg Bdg4C) rated, fusible links.

K. Heat-Responsive Device: Electric resettable lind awitch package, factory installed, 165
deg F (74 deg C) rated.

2.6 SMOKE DAMPERS

A. Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

Air Balance Inc.; a division of Mestek, Inc.

Cesco Products; a division of Mestek, Inc.

Greenheck Fan Corporation.

Nailor Industries Inc.

PHL, Inc.

Ruskin Company.

ourwNE

B.  General Requirements: Label according to UL 55p8mNRTL.
1. Damper manufacturer shall have tested and qualifigd UL, a complete range of
damper sizes covering all dampers required by fthecification. Testing and UL
gualifying a single damper size is not acceptable.

C. Closing rating in ducts up to 4-inch wg (1-kPatist@ressure class and minimum 2000-fpm
(10-m/s) velocity from the open position.

D. Frame: Multiple-blade type; fabricated with ratirined, 16-gauge, 0.064-inch- (1.6-mm-)
thick galvanized steel; with mitered and interlexkcorners.
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E. Blades: Roll-formed, horizontal, interlocking, @éuge, 0.064-inch- (1.6-mm-) thick,
galvanized sheet steel.
1. Blade Seals: Silicone rubber designed to withsébideg F.

F. Bearings: Stainless steel sleeve pressed intfyahe.

G. Jamb Seals: Silicone impregnated fiberglass wisimiess steel flexible metal compression
type cover.

H. Leakage: Class |, Rated at less than 4 cfm/sgdkdge at 1-inch w.g.
l. Rated pressure and velocity to exceed design widtlinditions.

J. Mounting Sleeve: Factory-installed, 18-gauge, B-Deh- (1.3-mm-) thick, galvanized sheet
steel; length to suit wall or floor application itactory-furnished silicone calking.

K.  Damper Motors: Two-position action.
1. Damper and actuator shall be supplied as a singiéy evhich meets all applicable
UL555S qualifications for both dampers and actisator
2. Damper and actuator assembly shall be factory dydessure operation.
3. Actuator shall be side plate mounted out of a&asin.

L. Comply with NEMA designation, temperature ratinggrvce factor, enclosure type, and
efficiency requirements for motors specified in Bign 23 Section "Common Motor
Requirements for HYAC Equipment.”

1. Motor Sizes: Minimum size as indicated. If nodlicated, large enough so driven load
will not require motor to operate in service faatange above 1.0.

2. Controllers, Electrical Devices, and Wiring: Complith requirements for electrical
devices and connections specified in Division 26tias.

3. Permanent-Split-Capacitor or Shaded-Pole Motorsth Wil-immersed and sealed gear
trains.

4. Spring-Return Motors: Equip with an integral spspring mechanism where indicated.
Enclose entire spring mechanism in a removable ihgudesigned for service or
adjustments. Size for running torque rating of ihOx Ibf (17 N x m) and breakaway
torque rating of 150 in. x Ibf (17 N x m).

5. Outdoor Motors and Motors in Outdoor-Air Intakdsquip with O-ring gaskets designed
to make motors weatherproof. Equip motors witherinal heaters to permit normal
operation at minus 40 deg F (minus 40 deg C).

6. Nonspring-Return Motors: For dampers larger thars@ ft. (2.3 sg. m), size motor for
running torque rating of 150 in. x Ibf (17 N x mjchbreakaway torque rating of 300 in. x
Ibf (34 N x m).

7. Electrical Connection: 115V, single phase, 60 Hz.

M.  Accessories:

1.  Auxiliary switches for position indication.
2. Test and reset switches remote mounted.
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2.7 COMBINATION FIRE AND SMOKE DAMPERS

A.  Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

Air Balance Inc.; a division of Mestek, Inc.

Cesco Products; a division of Mestek, Inc.

Greenheck Fan Corporation.

Nailor Industries Inc.

Ruskin Company.

arwOE

B. Type: Dynamic; rated and labeled according to 8k &nd UL 555S by an NRTL.
1. Damper manufacturer shall have tested and qualifigd UL, a complete range of
damper sizes covering all dampers required by fhecification. Testing and UL
gualifying a single damper size is not acceptable.

C. Closing rating in ducts up to 4-inch wg (1-kPatist@ressure class and minimum 2000-fpm
(10-m/s) velocity from the open position.

D. Fire Rating: As required for the wall where inkell

E. Frame: Multiple-blade type; fabricated with ratirined, 16-gauge, 0.064-inch- (1.3-mm-)
thick galvanized steel; with mitered and interloxkcorners.

F. Heat-Responsive Device: Replaceable, 165 deg Bdg4AC) rated, fusible links.

G. Heat-Responsive Device: Electric resettable limi switch package, factory installed, rated.

H. Blades: Roll-formed, horizontal, interlocking, fjéuge, 0.064-inch- (1.3-mm-) thick,
galvanized sheet steel.
1. Blade Seals: Silicone rubber designed to withsésideg. F.

l. Bearings: Stainless steel sleeve pressed intivéire.

J. Jamb Seals: Stainless steel, flexible metal cossjma type.

K.  Leakage: Class I, Rated at less than 4 cfm/sgdkége at 1-inch w.g.

L. Rated pressure and velocity to exceed design widlinditions.

M.  Mounting Sleeve: Factory-installed, 0.052-inch3¢(inm-) thick, galvanized sheet steel; length
to suit wall or floor application with factory-fuished silicone calking.

N.  Master control panel for use in dynamic smoke-manamt systems.

O. Damper Motors: Two-position action.
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P. Comply with NEMA designation, temperature ratingrsce factor, enclosure type, and
efficiency requirements for motors specified in Bign 23 Section "Common Motor
Requirements for HYAC Equipment.”

1. Motor Sizes: Minimum size as indicated. If nodlicated, large enough so driven load
will not require motor to operate in service faatange above 1.0.

2. Controllers, Electrical Devices, and Wiring: Complith requirements for electrical
devices and connections specified in Division 26étiSes.

3. Permanent-Split-Capacitor or Shaded-Pole Motorsth Wil-immersed and sealed gear
trains.

4, Spring-Return Motors: Equip with an integral spspring mechanism where indicated.
Enclose entire spring mechanism in a removable ihqudesigned for service or
adjustments. Size for running torque rating of ih0Ox Ibf (17 N x m) and breakaway
torque rating of 150 in. x Ibf (17 N x m).

5. Outdoor Motors and Motors in Outdoor-Air Intakdsquip with O-ring gaskets designed
to make motors weatherproof. Equip motors witherinal heaters to permit normal
operation at minus 40 deg F (minus 40 deg C).

6. Nonspring-Return Motors: For dampers larger thars@. ft. (2.3 sg. m), size motor for
running torque rating of 150 in. x Ibf (17 N x mjcabreakaway torque rating of 300 in. x
Ibf (34 N x m).

7. Electrical Connection: 115V, single phase, 60 Hz.

2.8 TURNING VANES

A.  Manufactured Turning Vanes for Metal Ducts: Curbéates of galvanized sheet steel; support
with bars perpendicular to blades set; set int@vanners suitable for duct mounting.
1.  Acoustic Turning Vanes: Fabricate airfoil-shapé&dhdanum extrusions with perforated
faces and fibrous-glass fill.

B.  Manufactured Turning Vanes for Nonmetal Ducts: ri€ate curved blades of resin-bonded
fiberglass with acrylic polymer coating; supportiwbars perpendicular to blades set; set into
vane runners suitable for duct mounting.

C. General Requirements: Comply with SMACNA's "HVA@d® Construction Standards - Metal
and Flexible"; Figures 2-3, "Vanes and Vane Runharsd 2-4, "Vane Support in Elbows."

D. Vane Construction: Single wall for ducts up toidéhes (1200 mm) wide and double wall for
larger dimensions.

2.9 REMOTE DAMPER OPERATORS
A.  Manufacturers: Subject to compliance with requiats, provide products by one of the
following:
1. Pottorff; a division of PCI Industries, Inc.
2. Ventfabrics, Inc.
3. Young Regulator Company.
B. Description: Cable system designed for remote ralagi@mper adjustment.

C. Tubing: Brass.
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2.10

2.11

Cable: Stainless steel.

Wall-Box Mounting: Recessed, 3/4 inch (19 mm) deep

Wall-Box Cover-Plate Material: Stainless steel.

DUCT-MOUNTED ACCESS DOORS

Duct-Mounted Access Doors: Fabricate access patelsrding to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible"; Fegu2-10, "Duct Access Doors and Panels,"
and 2-11, "Access Panels - Round Duct."

1.

wn

Door:

a. Double wall, rectangular.

b. Galvanized sheet metal with insulation fill andcitmess as indicated for duct
pressure class.

C. Vision panel, where indicated.

d. Hinges and Latches: 1-by-1-inch (25-by-25-mm) karttpiano hinge and cam
latches.

e. Fabricate doors airtight and suitable for duct gues class.

Frame: Galvanized sheet steel, with bend-overaadsSoam gaskets.

Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches (300 mm) Squbi@:hinges and two sash
locks.

b.  Access Doors up to 18 Inches (460 mm) Square: Ainges and two sash locks.

C. Access Doors up to 24 by 48 Inches (600 by 1200:mmfree hinges and two
compression latches.

d.  Access Doors Larger Than 24 by 48 Inches (600 I®0¥8m): Four hinges and
two compression latches with outside and insidellegn

Pressure Relief Access Door:

1.
2.

w

©CoNo UM

Door and Frame Material: Galvanized sheet steel.

Door: Single wall or double wall with insulatioill,fto match ductwork, with metal
thickness applicable for duct pressure class.

Operation: Open outward for positive-pressure slaetd inward for negative-pressure
ducts.

Factory set at 10-inch wg (2500 Pa).

Doors close when pressures are within set-poirgaan

Hinge: Continuous piano.

Latches: Cam.

Seal: Neoprene or foam rubber.

Insulation Fill: 1-inch- (25-mm-) thick, fibroudags or polystyrene-foam board.

DUCT ACCESS PANEL ASSEMBLIES

Manufacturers: Subject to compliance with requiats, provide products by one of the

following:

1. Ductmate Industries, Inc.
2. Flame Gard, Inc.

3. 3M.
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Labeled according to UL 1978 by an NRTL.

Panel and Frame: Minimum thickness 0.0528-incl3-dm) carbon steel, or 0.0428-inch
(1.1-mm) stainless steel to match ductwork.

Fasteners: Carbon or stainless steel to matchlletsdn. Panel fasteners shall not penetrate
duct wall.

Gasket: Comply with NFPA 96; grease-tight, highperature ceramic fiber, rated for
minimum 2000 deg F (1093 deg C).

Minimum Pressure Rating: 10-inch wg (2500 Pa)jtp@sor negative.
FLEXIBLE CONNECTORS

Materials: Flame-retardant or noncombustible fzori

Coatings and Adhesives: Comply with UL 181, Class

Metal-Edged Connectors: Factory fabricated witfalaric strip 3-1/2 inches (89 mm) wide
attached to 2 strips of 2-3/4-inch- (70-mm-) widd-gauge, 0.028-inch- (0.7-mm-) thick,
galvanized sheet steel or 20-gauge, 0.032-incl8-rffn-) thick aluminum sheets. Provide
metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glassi€adouble coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd. (880 g/sg. m).

2. Tensile Strength: 480 Ibf/inch (84 N/mm) in therpvand 360 Ibf/inch (63 N/mm) in the
filling.

3. Service Temperature: Minus 40 to plus 200 deg in@s140 to plus 93 deg C).

Outdoor System, Flexible Connector Fabric: Glad®i€ double coated with weatherproof,

synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight: 26 0z./sq. yd. (810 g/sg. m).

2. Tensile Strength: 530 Ibf/inch (93 N/mm) in therpvand 440 Ibf/inch (77 N/mm) in the
filling.

3. Service Temperature: Minus 50 to plus 250 deg Fs145 to plus 121 deg C).

High-Temperature System, Flexible Connectors: $labric coated with silicone rubber.

1. Minimum Weight: 16 oz./sq. yd. (542 g/sg. m).

2. Tensile Strength: 285 Ibf/inch (50 N/mm) in therprand 185 Ibf/inch (32 N/mm) in the
filling.

3. Service Temperature: Minus 67 to plus 500 deg Rs155 to plus 260 deg C).

High-Corrosive-Environment System, Flexible Conpext Glass fabric with chemical-

resistant coating.

1. Minimum Weight: 14 oz./sq. yd. (474 g/sg. m).

2. Tensile Strength: 450 Ibf/inch (79 N/mm) in therprand 340 Ibf/inch (60 N/mm) in the
filling.

3. Service Temperature: Minus 67 to plus 500 deg nsI155 to plus 260 deg C).
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2.13 FLEXIBLE DUCTS

A. Insulated, Flexible Duct: UL 181, Class 1, 2-plyww film supported by helically wound,
spring-steel wire; fibrous-glass insulation; pohydéne vapor-barrier film.
1. Pressure Rating: 10-inch wg (2500 Pa) positivela@idnch wg (250 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).
3. Temperature Range: Minus 10 to plus 160 deg F (88 to plus 71 deg C).
4, Insulation R-value: 3.5 to comply with ASHRAE/IEBN0.1-2004.

B.  Flexible Duct Connectors:
1. Clamps: Stainless-steel band with cadmium-platex $crew to tighten band with a
worm-gear action in sizes 3 through 18 inches Kiréugh 460 mm), to suit duct size.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Install duct accessories according to applicabléailde in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" fotahducts and in NAIMA AH116, "Fibrous
Glass Duct Construction Standards," for fibroussglducts.

B. Install duct accessories of materials suited td chaterials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stairdessy accessories in stainless-steel ducts, and
aluminum accessories in aluminum ducts.

C. Install backdraft/control dampers at inlet of ex$tafans or exhaust ducts as close as possible to
exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, retamg exhaust systems where branches extend
from larger ducts. Where dampers are installedicts having duct liner, install dampers with
hat channels of same depth as liner, and termiimaiewith nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

E.  Set dampers to fully open position before testaujysting, and balancing.

F. Install test holes at fan inlets and outlets aséwhere as indicated.

G. Install fire, smoke and combination fire and smdi&enpers according to UL listing.
H. Install fusible links in fire dampers.

l. Install duct access doors on sides of ducts tavalto inspecting, adjusting, and maintaining
accessories and equipment at the following location

On both sides of duct coils.

Upstream and downstream from duct filters.

At outdoor-air intakes and mixed-air plenums.

At drain pans and seals.

Downstream from, control dampers, backdraft damgard equipment.

arwdE
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6.  Adjacent to and close enough to fire or smoke dasype reset or reinstall fusible links.
Access doors for access to fire or smoke dampesisidnéusible links shall be pressure
relief access doors and shall be outward operdtoraccess doors installed upstream
from dampers and inward operation for access dostalled downstream from dampers.

7. At each change in direction and at maximum 50-{d&tm) spacing, when compliance
with ASHRAE 62.1-2004 is required, in which Sectib2.4 - "Ventilation System Start-
Up" requires that distribution systems be cleadidfand debris.

8. Control devices requiring inspection.

9 Elsewhere as indicated.

J. Install access doors with swing against duct sfagssure.

K.  Access Door Sizes:

One-Hand or Inspection Access: 8 by 5 inches (80025 mm).
Two-Hand Access: 12 by 6 inches (300 by 150 mm).

Head and Hand Access: 18 by 10 inches (460 byr#)

Head and Shoulders Access: 21 by 14 inches (5355ynm).
Body Access: 25 by 14 inches (635 by 355 mm).

Body plus Ladder Access: 25 by 17 inches (6353tyrm).

ogrwNE

L. Label access doors according to Division 23 Sectidentification for HVAC Piping and
Equipment" to indicate the purpose of access door.

M. Install flexible connectors to connect ducts toipment.

N.  For fans developing static pressures of 5-inch 150 Pa) and more, cover flexible connectors
with loaded vinyl sheet held in place with metahps.

O. Connect terminal units to supply ducts with maximtgiinch (300-mm) lengths of flexible
duct. Do not use flexible ducts to change diredio

P.  Connect diffusers, grilles or light troffer boots, an accessible (lay-in) ceiling to ducts with
maximum 60-inch (1500-mm) lengths of flexible daletmped or strapped in place.

Q. Connect diffusers, grilles or light troffer boots, a non-accessible (hard) ceiling to ducts
directly. Flexible ducts shall not be installedab a non-accessible ceiling.

R.  Connect flexible ducts to metal ducts with drawd=an

S. Install duct test holes where required for testing balancing purposes.
3.2 ADJUSTING

A.  Adjust duct accessories for proper settings.

B.  Adjust fire and smoke dampers for proper action.

C. Cleaning: Clean factory finished surfaces. Reaayr marred or scratched surfaces.
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3.3 FIELD QUALITY CONTROL

A.  Tests and Inspections:

1.
2.

3.

4.
5.

Operate dampers to verify full range of movement.

Inspect locations of access doors and verify thatpgse of access door can be
performed.

Operate fire, smoke, and combination fire and smadwnpers to verify full range of
movement and verify that proper heat-response désimstalled.

Inspect turning vanes for proper and secure igiati.

Operate remote damper operators to verify full eainf movement of operator and
damper.

END OF SECTION
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SECTION 23 3423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contractluiding General and Supplementary
Conditions and Division 01 Specification Secticagply to this Section.

SUMMARY

This Section includes the following types of powentilators:
1. Centrifugal Square Inline.

Related Sections: The following sections contagquirements that relate to this Section:

1. Division 01 Section "Testing, Adjusting and Balargi for air-handling systems testing,
adjusting, and balancing requirements and procedure

2. Division 07 Section "Roof Accessories" for roof bsiand equipment supports.

3. Division 23 Section "Vibration Controls" for vibrah hangers and supports.

4. Division 23 Section "Sequence of Operations for H3/&ontrols" for control sequence
descriptions.

5. Division 26 for disconnect switches.

6. Division 26 Section "Motor Control Centers" for mostarters.

Products furnished but not installed under thistiBecinclude roof curbs for roof-mounted
exhaust fans.

SUBMITTALS

Product Data: For selected models, including siiées, accessories, and the following:
Certified fan performance curves with system opegatonditions indicated.
Certified fan sound power ratings.

Motor ratings and electrical characteristics plugonand fan accessories.
Materials gages and finishes, including color chart

Dampers, including housings, linkages, and opesator

arLOE

Shop Drawings: From manufacturer detailing equipnassemblies and indicating dimensions,
weights, required clearances, components, anddocand size of field connections.

Coordination Drawings: In accordance with Divis@® Section "Basic Mechanical
Requirements," for roof penetration requirementsl dor reflected ceiling plans drawn
accurately to scale and coordinating penetrationsumits mounted above ceiling. Show the
following:

Roof framing and support members relative to decigprations.

Ceiling suspension members.

Method of attaching hangers to building structure.

Size and location of initial access modules forustiaal tile.

Ceiling-mounted items including light fixtures, isers, grilles, speakers, sprinkler
heads, access panels, and special moldings.

arwpdE
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D.

1.4

1.6

B.

1.7

A.

Wiring Diagrams: Detail power, signal, and contraliring. Differentiate between
manufacturer-installed wiring and field-installeding.

Product Certificates: Signed by manufacturers iofhandling units, certifying that their
products comply with specified requirements.

Maintenance Data: For units, for inclusion in Gytigrg and Maintenance Manual specified in
Division 01, and Division 23 Section "Basic MechaiiRequirements."

QUALITY ASSURANCE

UL Compliance: Fans shall be designed, manufadtured tested in accordance with UL 705
"Power Ventilators."

Nationally Recognized Testing Laboratory and NEMAniliance (NRTL): Fans and
components shall be NRTL listed and labeled. Enmt'NRTL" shall be as defined in OSHA
Regulation 1910.7.

NEMA Compliance: Motors and electrical accessostea! comply with NEMA standards.

Electrical Component Standard: Components and liaste shall comply with NFPA 70
"National Electrical Code."

DELIVERY, STORAGE, AND HANDLING
Lift and support units with the manufacturer's daated lifting or supporting points.

Disassemble and reassemble units as required feemment into the final location following
manufacturer's written instructions.

Deliver fan units as a factory-assembled unit ® é¢ixtent allowable by shipping limitations,
with protective crating and covering.

SEQUENCING AND SCHEDULING

Coordinate the installation of roof curbs, equiptr&rpports, and roof penetrations specified in
Division 07.

Coordinate the size and location of structurallstepport members.
EXTRA MATERIALS

Furnish one additional complete set of belts fahdaelt-driven fan.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requigats, provide products by one of the
following:

HVAC POWER VENTILATORS 233423 -2



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

2.2

2.3

1. Centrifugal Square Inline:
Ammerman Company, Inc.
Carnes Company, Inc.
Chelsea Fans & Blowers, Inc.
Cook (Loren) Co.
Greenheck Fan Corp.

ILG Industries, Inc.

Jenn Industries, Inc.

Penn Ventilator Co., Inc.
Acme.

Twin City Fan.

T TSeTeoooTw

SOURCE QUALITY CONTROL

Testing Requirements: The following factory tests required:

1. Sound Power Level Ratings: Comply with AMCA Stamtia0l "Method for
Calculating Fan Sound Ratings From Laboratory T2estia." Test fans in accordance
with AMCA Standard 300 "Test Code for Sound Ratirfeans shall be licensed to bear
the AMCA Certified Sound Ratings Seal.

2. Fan Performance Ratings: Establish flow rate, qunes power, air density, speed of
rotation, and efficiency by factory tests and mgginn accordance with AMCA Standard
210/ASHRAE Standard 51 - Laboratory Methods of ifgsFans for Rating.

FANS, GENERAL

General: Provide fans that are factory fabricaiad assembled, factory tested, and factory
finished with indicated capacities and charactiedst

Fans and Shafts: Statically and dynamically badrand designed for continuous operation at

the maximum rated fan speed and motor horsepower.

1. Fan Shaft: Turned, ground, and polished steelgdesi to operate at no more than
70 percent of the first critical speed at the tbfhe speed range of the fan's class.

Belt Drives: Factory mounted, with final alignmertd belt adjustment made after installation.
1. Service Factor: 1.4.

Belts: Oil-resistant, nonsparking, and nonstatic.

Motors and Fan Wheel Pulleys: Adjustable pitchuse with motors through 15 hp; fixed pitch

for use with motors larger than 15 hp. Select pule that pitch adjustment is at the middle of

the adjustment range at fan design conditions.

1. Belt Guards: Provide steel belt guards for motounted on the outside of the fan
cabinet.

Shaft Bearings: Provide type indicated, havingedlian life "Rating Life" (AFBMA (L(50)) of
200,000, calculated in accordance with AFBMA Stadda for ball bearings and AFBMA
Standard 11 for roller bearings.

Factory Finish: The following finishes are reqdire
1. Sheet Metal Parts: Prime coating prior to finalemsbly.
2. Exterior Surfaces: Baked-enamel finish coat aisembly.
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2.4

A.

2.5

CENTRIFUGAL SQUARE INLINE.

Construction: The fan shall be of bolted constarctutilizing corrosion resistant fasteners.
Housing shall be minimum 18 gauge galvanized stéél integral duct collars. Bolted access
doors shall be provided on three sides, sealed elitbed cell neoprene gasketing. Housing
shall be pre-drilled to accommodate universal miogntfeet for vertical or horizontal
installation. Unit shall bear an engraved alumimameplate. Nameplate shall indicate design
CFM and static pressure. Unit shall be shippd®TrA certified transit tested packaging.

Wheel:  Wheel shall be centrifugal backward indineonstructed of 100% aluminum,
including a precision machined cast aluminum huheel inlet shall overlap an aerodynamic
aluminum inlet cone to provide maximum performaand efficiency. Wheel shall be balanced
in accordance with AMCA standard 204-96, balanaaityuand vibration levels for fans.

Motor:  Motor shall be heavy duty type with permaihe lubricated sealed bearings and
furnished at the specified voltage, phase and snoto

Accessories:

1. Variable-Speed Controller: Solid-state controféduce speed from 100 percent to less
than 50 percent. Factory mount inside the fan inguand factory wire. If not factory
mounted and wired mechanical contractor to fielduntcand run all necessary control
wiring if not unit mounted.

MOTORS
Torque Characteristics: Sufficient to accelerhtedriven loads satisfactorily.

Motor Sizes: Minimum sizes and electrical chanasties as indicated. If not indicated, large
enough so that the driven load will not requirentirettor to operate in the service factor range.

Temperature Rating: 50 deg C maximum temperatsesat 40 deg C ambient for continuous
duty at full load (Class A Insulation).

Service Factor: 1.15 for polyphase motors and foBSingle-phase motors.

Motor Construction: NEMA Standard MG 1, generakgmse, continuous duty, Design B.
Provide permanent-split capacitor classificationtar® for shaft-mounted fans and capacitor
start classification for belted fans.
1. Bases: Adjustable.
2. Bearings: The following features are required:
a. Ball or roller bearings with inner and outer shaals.
b. Grease lubricated.
C. Designed to resist thrust loading where belt drieesther drives produce lateral
or axial thrust in motor.
3. Enclosure Type: The following features are reqliire
a. Open drip-proof motors where satisfactorily housedremotely located during
operation.
b. Guarded drip-proof motors where exposed to cortbgcemployees or building
occupants.
4, Overload protection: Built-in, automatic resetertial overload protection.
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F.

5. Noise rating: Quiet.

6. Efficiency: Energy-efficient motors shall have animum efficiency as scheduled in
accordance with IEEE Standard 112, Test Methodffficiency not specified, motors
shall have a higher efficiency than "average stethatelustry motors" in accordance with
IEEE Standard 112, Test Method B.

7. Nameplate: Indicate the full identification of mdacturer, ratings, characteristics,
construction, and special features.

Starters, Electrical Devices, and Wiring: Eledtidevices and connections are specified in
Division 26.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

Examine areas and conditions, with Installer prestm compliance with requirements for
installation tolerances, roof curbs, equipment suigp and other conditions affecting
performance of fans.

Do not proceed until unsatisfactory conditions hlagen corrected.
INSTALLATION, GENERAL

Install fans level and plumb, in accordance witmuaofacturer's written instructions. Support

units as described below, using the vibration @dndlevices indicated. Vibration control

devices are specified in Division 23 Section "Viiwa Controls."

1. Support utility set fans on equipment bases and sopports using neoprene pads.
Secure units to anchor bolts installed in equipnbaise.

2. Secure roof-mounted fans to roof curbs with cadmplated hardware.
a. Installation of roof curbs is specified in Divisi@.

3. Suspended Units: Suspend units from structural stgpport frame using threaded steel
rods and vibration isolation springs.

Arrange installation of units to provide accesscgparound air-handling units for service and
maintenance.

CONNECTIONS

Duct installations and connections are specifiegti®er Division 21, 22 and 23 Sections. Make
final duct connections with flexible connections.

Electrical Connections: The following requiremeapgply:

1. Electrical power wiring is specified in Division 26

2. Temperature control wiring and interlock wiring @pecified in Division 26.

3. Grounding: Connect unit components to ground icoetance with the National
Electrical Code.
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3.4

A.

3.5

3.6

3.7

FIELD QUALITY CONTROL

Manufacturer's Field Inspection: Arrange and pay fa factory-authorized service

representative to perform the following:

1. Inspect the field assembly of components and ilasiah of fans including ductwork and
electrical connections.

2. Prepare a written report on findings and recomme mderective actions.

ADJUSTING, CLEANING, AND PROTECTING
Adjust damper linkages for proper damper operation.

Clean unit cabinet interiors to remove foreign matexnd construction dirt and dust. Vacuum
clean fan wheel and cabinet.

COMMISSIONING

Final Checks Before Start-Up: Perform the follogvimperations and checks before start-up:

1. Remove shipping blocking and bracing.

2. Verify unit is secure on mountings and supportirgyides and that connections for
piping, ductwork, and electrical are complete. ifygproper thermal overload protection
is installed in motors, starters, and disconnects.

3. Perform cleaning and adjusting specified in thistide.

4, Disconnect fan drive from motor, verify proper mototation direction, and verify fan
wheel free rotation and smooth bearings operatidReconnect fan drive system, align
belts, and install belt guards.

5. Lubricate bearings, pulleys, belts, and other mgviarts with factory-recommended
lubricants.

6. Verify manual and automatic volume control and tfist and smoke dampers in
connected ductwork systems are in the full-operitipas

7. Disable automatic temperature control operators.

Starting procedures for fans:

1. Energize motor; verify proper operation of motorye system, and fan wheel. Adjust
fan to indicated RPM.
a. Replace fan and motor pulleys as required to aehiesign conditions.

2. Measure and record motor electrical values foragdtand amperage.

Shut unit down and reconnect automatic temperaiméol operators.

Refer to Division 01 Section "Testing, Adjusting darBalancing” for procedures for
air-handling-system testing, adjusting, and balagci

DEMONSTRATION

Demonstration Services: Arrange and pay for aofgeauthorized service representative to

train Owner's maintenance personnel on the follgwin

1. Procedures and schedules related to start-up amdostn, troubleshooting, servicing,
preventative maintenance, and how to obtain replact parts.
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2. Familiarization with contents of operating and n@mance manuals specified in
Division 01 Section "Closeout Procedures" and Dawi23 Section "Basic Mechanical
Requirements."

B. Schedule training with at least 7 days' advancie@ot

C. Referto Division 01 Section "Operation and Mairece Data."

END OF SECTION
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SECTION 23 3700 - AIR OUTLETS AND INLETS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraauiing General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 DESCRIPTION OF WORK

A. Extent of air outlets and inlets work is indicatég drawings and schedules, and by
requirements of this Section.

B.  Refer to other Division 23 Sections for ductworldatuct accessories required in conjunction
with air outlets and inlets; not work of this Secti

C. Referto Division 01 Section "Testing, AdjustingdaBalancing" for balancing of air outlets and
inlets; not work of this Section.

13 QUALITY ASSURANCE

A.  Manufacturer's Qualifications: Firms regularly aggd in manufacture of air outlets and inlets
of types and capacities required, whose produats heen in satisfactory use in similar service
for not less than 5 years.

B. Codes and Standards:

1. ARl Compliance: Test and rate air outlets andtinlim accordance with ARI 650
"Standard for Air Outlets and Inlets".

2. ASHRAE Compliance: Test and rate air outlets antets in accordance with
ASHRAE 70 "Method of Testing for Rating the Air MloPerformance of Outlets and
Inlets".

3. ADC Compliance: Test and rate air outlets andténia certified laboratories under
requirements of ADC 1062 "Certification, Rating arekt Manual".

4.  ADC Seal: Provide air outlets and inlets bearimgCACertified Rating Seal.

5. NFPA Compliance: Install air outlets and inlets acordance with NFPA 90A
"Standard for the Installation of Air Conditioniagd Ventilating Systems".

1.4 SUBMITTALS

A.  Product Data: Submit manufacturer's technical geodata for air outlets and inlets including

the following:

1. Schedule of air outlets and inlets indicating draywilesignation, room location, number
furnished, model number, size, and accessoriesshed.

2. Data sheet for each type of air outlet and inlei] accessory furnished; indicating
construction, finish, and mounting details.

3. Performance data for each type of air outlet arelt ifurnished, including aspiration
ability, temperature and velocity traverses; thramd drop; and noise criteria ratings.
Indicate selections on data.

AIR OUTLETS AND INLETS 233700-1



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

15

4, Submit design drawings from fabric air distributisgstem confirming design CFM,
static pressure, length, throw, N.C., velocitiemding system, etc.

Shop Drawings: Submit manufacturer's assembly-syyg drawing for each type of air outlet
and inlet, indicating materials and methods of rxsdye of components.

Maintenance Data: Submit maintenance data, inofudieaning instructions for finishes, and
spare parts lists. Include this data, product,datd shop drawings in maintenance manuals; in
accordance with requirements of Division 01.

PRODUCT DELIVERY, STORAGE AND HANDLING

Deliver air outlets and inlets wrapped in factoapficated fiber-board type containers. Identify
on outside of container type of outlet or inlet dadation to be installed. Avoid crushing or
bending and prevent dirt and debris from enterimdj settling in devices.

Store air outlets and inlets in original cartons @notect from weather and construction work
traffic. Where possible, store indoors; when ngagsto store outdoors, store above grade and
enclose with waterproof wrapping.

PART 2 - PRODUCTS

2.1

A.

CEILING AIR DIFFUSERS

General: Except as otherwise indicated, provideufacturer's standard ceiling air diffusers
where shown; of size, shape, capacity and typecameldl; constructed of materials and
components as indicated, and as required for cdenpistallation.

Performance: Provide ceiling air diffusers thavdhaas minimum, temperature and velocity
traverses, throw and drop, and noise criteria gatifior each size device as listed in
manufacturer's current data.

Ceiling Compatibility: Provide diffusers with badstyles that are compatible with adjacent
ceiling systems, and that are specifically manuifi@ct to fit into ceiling module with accurate
fit and adequate support. Refer to general coostrudrawings and specifications for types of
ceiling systems which will contain each type ofliogi air diffuser.

Types: Provide ceiling diffusers of type, capacityd with accessories and finishes as listed on
diffuser schedule.
1. Diffuser Faces:
a. Round: Round housing, core of concentric ringsndoduct connection.
b. Square: Square housing, core of square concdotniers, square or round duct
connection.
C. Rectangular: Rectangular housing, core of reciangioncentric louvers, square
or round duct connection.
d. Perforated: Round, square, or rectangular housiompred with removable
perforated panel in frame. Conceal air patternadsvabove panel.
e. Linear: Extruded aluminum continuous slot, singlenultiple.
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2. Diffuser Mountings:
a. Flush: Diffuser housing above ceiling surface witsh perimeter flange and
gasket to seal against ceiling.
b. Lay-In: Diffuser housing sized to fit between o@jl exposed suspension tee bars
and rest on top surface of tee bar.
3. Diffuser Dampers:
a. Opposed Blade: Adjustable opposed blade dampeming, key operated from
face of diffuser.
b. Butterfly: Two semicircular flaps connected tokiige adjustable from face of
diffuser with key, and with straightening grid.
C. Fire Damper: Combination adjustable opposed bikaeper and fusible link fire
damper with UL approved link and assembly desigimedheet requirements of
NFPA 90A.

E. Manufacturer: Subject to compliance with requiratae provide diffusers of one of the
following:

1.  Anemostat Products Div.; Dynamics Corp. of America.
2. Carnes Co.; Div. of Wehr Corp.

3. Krueger Mfg. Co.

4, Titus Products Div.; Philips Industries, Inc.

5. Tuttle & Bailey; Div. of Interpace Corp.

6. Metal Aire.

7. Price.

2.2 WALL REGISTERS AND GRILLES

A. General: Except as otherwise indicated, provideufacturer's standard wall registers and
grilles where shown; of size, shape, capacity gpe indicated; constructed of materials and
components as indicated, and as required for cdenpistallation.

B. Performance: Provide wall registers and grilleat thave, as minimum, temperature and
velocity traverses, throw and drop, and noise aiteatings for each size device and listed in
manufacturer's current data.

C. Wall Compatibility: Provide registers and grillegth border styles that are compatible with
adjacent wall systems, and that are specificallpufectured to fit into wall construction with
accurate fit and adequate support. Refer to geoenatruction drawings and specifications for
types of wall construction which will contain eagfpe of wall register and grille.

D. Types: Provide wall registers and grilles of typapacity, and with accessories and finishes as
listed on register and grille schedule.
1. Register and Grille Materials:
a. Steel Construction: Manufacturer's standard stamglecet steel frame and
adjustable blades.
b. Aluminum Construction: Manufacturer's standarduwded aluminum frame and
adjustable blades.
2. Register and Grille Patterns:
a. Double Deflection: 2 sets of blades in face, sedrat 90 degrees to face set.
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3. Register and Grille Dampers:
a. Opposed Blade (OBD): Adjustable opposed blade éamagsembly, key operated
from face of register.
4, Register and Grille Accessories:
a. Plaster Frame: Perimeter frame designed to gaibater stop and register or grille
anchor.
b. Operating Keys: Tools designed to fit through stagi or grille face and operate
volume control device and/or pattern adjustable.

E.  Manufacturer: Subject to compliance with requiratagprovide registers and grilles of one of
the following:

Anemostat Products Div.; Dynamics Corp. of America.

Carnes Co.; Div. of Wehr Corp.

Titus Products Div.; Philips Industries, Inc.

Metal Aire.

Krueger.

Tuttle & Bauer.

Price.

NoosrwbhE

PART 3 - EXECUTION
3.1 INSPECTION

A. Examine areas and conditions under which air cuthetd inlets are to be installed. Do not
proceed with work until unsatisfactory conditiores/b been corrected.

3.2 INSTALLATION

A. General: Install air outlets and inlets in accoawith manufacturer's written instructions and
in accordance with recognized industry practicasgare that products serve intended function.

B. Coordinate with other work, including ductwork adhgct accessories, as necessary to interface
installation of air outlets and inlets with otheonk.

C. Locate ceiling air diffusers, registers, and gsilleas indicated on general construction
"Reflected Ceiling Plans." Unless otherwise inthda locate units in center of acoustical
ceiling module.

3.3 SPARE PARTS

A.  Furnish to Owner, with receipt, 3 operating keysdach type of air outlet and inlet that require
them.

END OF SECTION
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SECTION 23 8126 - SPLIT-SYSTEM HEAT PUMPS

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes split-system air-conditionargd heat pump units consisting of separate
evaporator-fan and compressor-condenser componedtsts are designed for exposed or
concealed mounting, and may be connected to ducts.

SUBMITTALS

Product Data: Include rated capacities, furniskeecialties, and accessories for each type of
product indicated. Include performance data imsgepf capacities, operating weights, outlet
velocities, static pressures, sound power chaiatits; motor requirements, and electrical
characteristics.

Shop Drawings: Diagram power, signal, and contiiahg.
Field quality-control test reports.

Operation and Maintenance Data: For split-systarrcanditioning units to include in
emergency, operation, and maintenance manuals.

Warranty: Special warranty specified in this Smtti
QUALITY ASSURANCE

Product Options: Drawings indicate size, profilasd dimensional requirements of split-

system units and are based on the specific systdizaied. Other manufacturers' systems with
equal performance characteristics may be consideRefer to Division 01 Section "Product

Requirements."

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use. UL?

Energy-Efficiency Ratio: Equal to or greater thprescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Riseegdential Buildings," Latest version
FEMP and IECC.

Coefficient of Performance: Equal to or greatantiprescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Riseegdential Buildings," Latest version
"FEMP and IECC.
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1.6

1.7

Units shall be designed to operate with HCFC-fedagerants.
COORDINATION

Coordinate size, location, and connection detaitk voof curbs, equipment supports, and roof
penetrations specified in Division 07 Section "Réctessories.”

WARRANTY

Special Warranty: Manufacturer's standard formwinich manufacturer agrees to repair or
replace components of split-system air-conditionungs that fail in materials or workmanship
within specified warranty period.

1. Warranty Period: Compressor, Five years from datubstantial Completion.

2. General Warranty: Special warranty specified is thrticle shall not deprive Owner of
other rights Owner may have under other provismfrthe Contract Documents and shall
be in addition to, and run concurrent with, othermanties made by Contractor under
requirements of the Contract Documents.

EXTRA MATERIALS

Furnish extra materials described below that matdducts installed and that are packaged
with protective covering for storage and identifigith labels describing contents.

1. Filters: One set of filters for each unit (in atltzh to filters changed out at unit start-up)

2. Fan Belts: One set of belts for each unit

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

1. Carrier Air Conditioning; Div. of Carrier Corporati.

2. Day and Night

3. Trane Company (The); Unitary Products Group.

4. JCI

Ductless Units:

1. Carrier Air Conditioning; Div. of Carrier Corporati.
2. Mitsubishi Electronics America, Inc.; HVAC Division
3. Sanyo Fisher (U.S.A.) Corp.

CONCEALED EVAPORATOR-FAN COMPONENTS

Chassis: Galvanized steel with flanged edges, vable panels for servicing, and insulation on
back of panel.

1. Insulation: Faced, glass-fiber duct liner.

2. Drain Pans: Stainless steel or thermoplastic watimection for drain; insulated.
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2.4

Refrigerant Coil: Copper tube, with mechanicallgnded aluminum fins, complying with
ARI 210/240, and with thermal-expansion valve.

Electric Coil: Helical, nickel-chrome, resistana@&e heating elements with refractory ceramic
support bushings; automatic-reset thermal cutouilf-in magnetic contactors; manual-reset
thermal cutout; airflow proving device; and oneirfuses in terminal box for overcurrent
protection.

Fan: Forward-curved, double-width wheel of galvedi steel; directly connected to motor Or
belt driven as indicated on drawings.

Fan Motors: Comply with requirements in DivisioB 3ection "Common Motor Requirements

for HVYAC Equipment.”

1. Special Motor Features: Multitapped, multispeethvimternal thermal protection and
permanent lubrication.

Disposable Filters: 1 inch or 2 inch (25 mm ornd®) thick, as indicated on drawings, in
fiberboard frames.

Wiring Terminations: Connect motor to chassis mgrivith plug connection.
WALL-MOUNTING, EVAPORATOR-FAN COMPONENTS

Cabinet: thermoplastic with removable panels ontfand ends, and discharge drain pans with
internal condensate lift pump and drain connection.

Refrigerant Coil: Copper tube, with mechanicallgnded aluminum fins, complying with
ARI 210/240, and with thermal-expansion valve.

Electric Coil: Helical, nickel-chrome, resistana@&e heating elements with refractory ceramic
support bushings; automatic-reset thermal cutouilf-ln magnetic contactors; manual-reset
thermal cutout; airflow proving device; and oneirfuses in terminal box for overcurrent
protection.

Fan: Direct drive, centrifugal fan.

Fan Motors: Comply with requirements in DivisioB 3ection "Common Motor Requirements

for HVYAC Equipment.”

1. Special Motor Features: Multitapped, multispeethvinternal thermal protection and
permanent lubrication.

Filters: Permanent, cleanable.

CEILING-MOUNTING, EVAPORATOR-FAN COMPONENTS

Cabinet: Enameled steel with removable panelsromt fand ends, and discharge drain pans
with internal condensate lift pump and drain corioac

Refrigerant Coil: Copper tube, with mechanicallgnded aluminum fins, complying with
ARI 210/240, and with thermal-expansion valve.
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2.5

Electric Coil: Helical, nickel-chrome, resistana@&e heating elements with refractory ceramic
support bushings; automatic-reset thermal cutouilf-ln magnetic contactors; manual-reset
thermal cutout; airflow proving device; and oneirfuses in terminal box for overcurrent
protection.

Fan: Direct drive, centrifugal fan, with power-uwkd outside air, and integral condensate
pump.

Fan Motors: Comply with requirements in DivisioB 3ection "Common Motor Requirements

for HVYAC Equipment.”

1. Special Motor Features: Multitapped, multispeethwinternal thermal protection and
permanent lubrication.

Filters: Permanent, cleanable.

AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS

Casing: Steel, finished with baked enamel in caelected by Architect, with removable
panels for access to controls, weep holes for wdtainage, and mounting holes in base.
Provide brass service valves, fittings, and gagéespmm exterior of casing.

Compressor: Hermetically sealed with crankcaseeheend mounted on vibration isolation.
Compressor motor shall have thermal- and curremgiee overload devices, start capacitor,
relay, and contactor.

1. Compressor Type: Reciprocating or scroll.

2. manual-reset high-pressure switch and automatet-tew-pressure switch.

3. Refrigerant Charge: R-22 or R-410A.

Refrigerant Coil: Copper tube, with mechanicallgnded aluminum fins, complying with
ARI 210/240, and with liquid subcooler.

Heat Pump Components: Reversing valve and low-¢eatpre air cut-off thermostat.
Fan: Aluminum-propeller type, directly connectedriotor.

Motor: Permanently lubricated, with integral thetrmverload protection.

Low Ambient Kit: Permits operation down to 0 deg F

Mounting Base: Steel.

ACCESSORIES

Control equipment and sequence of operation arecifgge in Division 23 Sections
"Instrumentation and Control for HYAC" and "Sequerd Operations for HYAC Controls."

Automatic-reset timer to prevent rapid cycling ohgressor.
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Refrigerant Line Kits: Soft-annealed copper sucttamd liquid lines factory cleaned, dried,
pressurized, and sealed; factory-insulated suditn@nwith flared fittings at both ends Provide
refrigerant expansion valve . Refrigerant pipirgedi per manufacturer's recommendations.

Condenser and hail Guard :

PART 3 - EXECUTION

3.1

INSTALLATION
Install units level and plumb.

Install evaporator-fan components using manufacturgtandard mounting devices securely
fastened to building structure.

Install ground-mounting, compressor-condenser caor@pts on 4-inch- thick, reinforced
concrete base; 6 inches larger on each side thian Goncrete, reinforcement, and formwork
are specified in Division 03 Section "Cast-in-Pl&@encrete." Coordinate anchor installation
with concrete base

Install roof-mounting compressor-condenser comptmen equipment supports specified in
Division 07 Section "Roof Accessories." Anchortarto supports with removable, cadmium-
plated fasteners.

Install seismic restraints.

Install and connect precharged factory sized refeagt tubing to component's quick-connect
fittings. Install tubing to allow access to uMéhere refrigerant piping is susceptible to damage
by foot traffic, such as ground mounted units, jdevsuitable covers or guards to prevent
damage.

Provide aluminum jacket over outdoor refrigeramimg insulation.

Low voltage control wiring shall be routed to comgsor-condensing unit in conduit. Exposed
wiring is not acceptable.

CONNECTIONS

Piping installation requirements are specified timeo Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and sptesa

Install piping adjacent to unit to allow servicedanaintenance.

Duct Connections: Duct installation requirements specified in Division 23 Section "Metal
Ducts." Drawings indicate the general arrangemémtucts. Supply and return ducts shall be
connected to split-system air-conditioning unitghwilexible duct connectors. Flexible duct
connectors are specified in Division 23 Sectionr'iict Accessories."
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3.3

3.4

3.5

Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical
Systems."

Electrical Connections: Comply with requirementsDivision 26 Sections for power wiring,
switches, and motor controls.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factoryyaued service representative to inspect,
test, and adjust field-assembled components anigpregut installation, including connections,
and to assist in field testing. Report resulta/iiting.

Perform the following field tests and inspections @repare test reports:

1. Leak Test: After installation, charge system agst for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry haselm energized, start units to confirm
proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replacagedhand malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retespecified above.
STARTUP SERVICE

Engage a factory-authorized service representtiperform startup service.

1. Complete installation and startup checks accortbrmganufacturer's written instructions.
2. Verify that units are installed and connected adicwy to the Contract Documents.

3. Lubricate bearings, adjust belt tension, and chdittges.

Perform startup checks according to manufactuneitsen instructions and do the following:

1. Fill out manufacturer's checklists.

2. Check for unobstructed airflow over coils.

3. Check operation of condenser capacity-control devic

4. Verify that vibration isolation devices and flex@blconnectors dampen vibration
transmission to structure.

DEMONSTRATION

Engage a factory-authorized service representédivteain Owner's maintenance personnel to
adjust, operate, and maintain units. Refer toddivi 01 Section "Demonstration and Training."

END OF SECTION
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SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICA

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

RRoOoo~NoO~WNE

0.
1.

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.
Supporting devices for electrical components.
Electrical identification.

Concrete equipment bases.

Cutting and patching for electrical construction.
Touchup painting.

Basic Requirements for Serving Utility Company

DEFINITIONS

Basic Contract definitions are as follows:
1.

2.

Provide: The term "provide" means "to furnish amtall, ready for the intended use and
in complete operating condition."

Install: The term "install* is used to describeergiions at project site including the
actual "unloading, unpacking, assembly, erectidagipg, anchoring, applying, working
to dimension, finishing, curing, protecting, claamiand similar operations."

Directed: Terms such as "directed,” "requestedittiorized,” "selected," "approved,"
"required,” and "permitted" mean "directed by thechitect,” "requested by the
Architect,” and similar phrases.

Approve: The term "approved,” where used in cocijion with the Architect's action on
the Contractor's submittals, applications and rstgés limited to the Architect's duties
and responsibilities as stated in the ConditionhefContracts.

Indicated: The term "indicated" refers to graptd@presentations, notes or schedules on
the Drawings, or other Paragraphs or Scheduleshén Specifications, and similar
requirements in the Contract Documents. Where desoch as “"shown," "noted,”
"scheduled," and "specified" are used, it is tophthle reader locate the reference; no
limitation on location is intended.

SUBMITTALS

General: Follow the procedures specified in DosisD1 Section "Submittals."
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B.  Prior Approvals:

1.

2.
3.

Submit for prior approval on Substitution Requestnis. Only written requests on these
forms with complete submittal data will be consater

Refer to each Section for specific submittal regyuients.

Prior approval does not automatically mean equignseapproved. Final approval of all
equipment and materials shall be determined dwivagp drawings review. Any changes
required due to substitution are the Contractesponsibility.

C.  Shop Drawings:

1.

3.

The review of shop drawings by the Architect/Enginghall not constitute agreement of
any deviations from the plans and specificatiortg irall not relieve the Contractor from
responsibility for any deviations, errors or oniss.
All shop drawings shall be bound neatly in a minimaf four (4) separate hard cover
3-ring binder(s). The front cover of each bindealsbontain an index to each section,
with each product information separately tabbeddrrelation to the index. Submit the
following :
a. One(1) binder with all lighting fixtures and reldtequipment

Section 265100 Interior Lighting

Section 265600 Exterior Lighting

b. One(1) binder with the following sections

Section 260533 Raceways and Boxes for Electrigsie®ns
(submit only for Non-Circular Wireways, Enclosufésabinets,
Floorboxes and Concrete Pullboxes )

Section 262200 Low Voltage Transformers

Section 262413 Switchboards

Section 262416 Panelboards

Section 262726 Wiring Devices

Section 262813 Fuses ( submit the fuse manufachuig )

Section 262816 Enclosed Switches

Section 262913 Enclosed Controllers

Section 263353 Satic Uninterruptible Power Supply

Section 263600 Transfer Switch

Section 264313 Transient Voltage Suppression (VSS

Refer to drawings for the additional required equét that is to be submitted as part of
the shop drawing submittals.

D. Electrical Special Inspections and Testing:

1.

Submit field inspections and test reports defime8ection 26 6500.

E. Record 'As-Built' Documents:

1.

Maintain a separate set of electrical drawingshat jpb site which is not used for
construction purposes. This set shall be kept tepidiay neatly marking all changes and
deviations made during construction. Use a cdlat tontrasts with the drawings. This
same set of drawings shall be made available dinad#ls during construction for review
at any time by the Architect/Engineer.
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15

A.

1.6

QUALITY ASSURANCE

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

All Electrical workmen on this project shall be thoghly knowledgeable of all applicable
codes related to all electrical systems for thiggmt. All installations shall be performed by
skilled electrician tradesmen fully aware of thie$d techniques, practices, and standards of the
industry. Haphazard or poor installation practicibe cause for rejection of work.

Good workmanship and appearance shall be consittapedtant. Carefully lay out all work in
advance to install in a neat and good workmansk@-manner all in accordance with
recognized practices and standards of the industry.

COORDINATION

All drawings, specifications and documents for tpisject shall be taken as a whole. Before
undertaking each part of the Work, the Contradwatlde familiar with this project by carefully
reviewing and comparing aflocuments that pertain to this project.

In preparation of the contract documents, a reddenaffort has been made to provide
equipment layouts and connections using the infoomaof selected and specified
manufacturers equipment as a Basis of Design. Sihgsical sizes, electrical connections,
equipment arrangements and other requirements heiyeen each manufacturer, the final
responsibility for proper fit and connections slilthe responsibility of the Contractor.

Coordinate underground installations to avoid fiei@mnce with underground structural building
elements. Where interference is anticipated or iplyssmay occur, the Contractor may
reasonably adjust the equipment layout within thect&ical Room, while maintaining the
required clearances and compliance to all codeinegents

Coordinate chases, slots, inserts, sleeves, andimgsewith general construction work and

arrange in building structure during progress ohstnuction to facilitate the electrical

installations that follow.

1. Set inserts and sleeves in poured-in-place conamedsonry work, and other structural
components as they are constructed.

Sequence, coordinate, and integrate installingtredat materials and equipment for efficient
flow of the Work. Coordinate installing large eguient requiring positioning before closing in
the building.

Coordinate electrical service connections to coreptfurnished by utility companies.

1. Coordinate installation and connection of extetinoderground and overhead utilities and
services, including provision for electricity-medtey components.

2. Comply with requirements of authorities having gdiction and of utility company
providing electrical power and other services.

Where electrical identification devices are applied field-finished surfaces, coordinate
installation of identification devices with comptat of finished surface.
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H.

1.7

Where electrical identification markings and desieeill be concealed by acoustical ceilings
and similar finishes, coordinate installation afgk items before ceiling installation.

The drawings indicate only the approximate locaiaf rough-ins and may not indicate
complete connection requirements. Prior to praings with any work or rough-ins the
Contractor shall obtain all equipment rough-in iegments and information from the
equipment supplier, manufacturer or from the repedrades furnishing the equipment or
with Architect, to complete the installation in @t and workmanship-like manner.

Scaled and figured locations are approximate ordefore proceeding with work, carefully
check and verify with building dimensions on arebtural drawings, and be responsible for
properly fitting equipment and materials togethed & the structure in spaces provided.

Drawings are essentially diagrammatic and indigdhte general arrangement of equipment.
Many offsets, bends, pull boxes, special fittings, may be required which are not indicated.
Carefully study drawings and premises in order étednine best methods, exact locations,
conduit routes, building obstructions, etc., tdalisapparatus and equipment. Install apparatus
and equipment in manner and locations to avoidrobsbns, preserve headroom, and keep
openings and passageways clear.

Where located adjacent and opposite side of thee saatl, outlet boxes shall not be placed
back to back, nor shall extension rings be useglace of double boxes, all to limit sound
transmission between rooms. Provide short horaamipple between adjacent outlet boxes,
which shall have depth sufficient to maintain wadlverage in rear by masonry material.

Coordinate arrangement, mounting, and supporteafiétal equipment:

1. To allow maximum possible headroom unless specifaunting heights that reduce
headroom are indicated.

2. To provide ease of disconnecting the equipment withimum interference to other
installations.

3. To allow right of way for piping and conduit ind&ad at required slope.

4. So connecting raceways, cables, wireways, cabies,trand busways will be clear of
obstructions and of the working and access spaothef equipment.

Coordinate sleeve selection and application witlecsion and application of firestopping
specified in Division 07 Section "Penetration Fogping."

BASIC REQUIREMENTS FOR SERVING UTILITY COMPANIES

Interruption of Existing Electric Service: Do riaterrupt electric service to facilities occupied

by Owner or others unless permitted under the Wiolig conditions and then only after

arranging to provide temporary electric servicesading to requirements indicated:

1. Notify Owner/ Owner's Representative no fewer tlaworking days in advance of
proposed interruption of electric service.

2. Do not proceed with interruption of electric seevicwithout Owner's/Owner
Representative’s written permission.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, GrBd&chedule 40, galvanized steel, plain
ends.

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-reardt coating acceptable to authorities having
jurisdiction.

Metal Items for Use Outdoors or in Damp Locatioktot-dip galvanized steel.

Slotted-Steel Channel Supports: Flange edges dumeard web, and 9/16-inch- (14-mm-)
diameter slotted holes at a maximum of 2 inches in.evebs.

Slotted-Steel Channel Supports: Comply with Diisb Section "Metal Fabrications" for
slotted channel framing.

1. Channel Thickness: Selected to suit structuralitaa

2. Fittings and Accessories: Products of the sameaufaaturer as channel supports.

Nonmetallic Channel and Angle Systems: Structgratle, factory-formed, glass-fiber-resin

channels and angles with 9/16-inch-diameter hales maximum of 8 inches o.c., in at least

one surface.

1. Fittings and Accessories: Products of the sameaufaaturer as channels and angles.

2. Fittings and Accessory Materials: Same as charamlsangles, except metal items may
be stainless steel.

Raceway and Cable Supports: Manufactured clevigydra, riser clamps, straps, threaded
C-clamps with retainers, ceiling trapeze hangerall Wwrackets, and spring-steel clamps or
click-type hangers.

Pipe Sleeves: ASTM A 53, Type E, Grade A, SchedQlegalvanized steel, plain end.

Cable Supports for Vertical Conduit: Factory-fabted assembly consisting of threaded body
and insulating wedging plug for nonarmored eleatricables in riser conduits. Plugs have
number and size of conductor gripping holes as ireduto suit individual risers. Body
constructed of malleable-iron casting with hot-ggivanized finish.

Expansion Anchors: Carbon-steel wedge or slegye. ty

Toggle Bolts: All-steel springhead type.

Powder-Driven Threaded Studs: Heat-treated steel.

ELECTRICAL IDENTIFICATION

Identification Devices: A single type of identiditon product for each application category.
Use colors prescribed by ANSI A13.1, NFPA 70, dneke Specifications.
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B.

24

2.5

Raceway and Cable Labels: Comply with ANSI A13.4ble 3, for minimum size of letters for

legend and minimum length of color field for eaabeway and cable size.

1. Type: Preprinted, flexible, self-adhesive, vinjlegend is overlaminated with a clear,
weather- and chemical-resistant coating.

2. Color: Black letters on orange background.

3. Legend: Indicates voltage.

Colored Adhesive Marking Tape for Raceways, Wiserg] Cables: Self-adhesive vinyl tape,
not less than 1 inch wide by 3 mils thick.

Underground Warning Tape: Permanent, bright-caloosontinuous-printed, vinyl tape with
the following features:

1. Not less than 6 inches wide by 4 mils thick.

2. Compounded for permanent direct-burial service.

3. Embedded continuous metallic strip or core.

4. Printed legend that indicates type of undergroumel |

Tape Markers for Wire: Vinyl or vinyl-cloth, sedfdhesive, wraparound type with preprinted
numbers and letters.

Color-Coding Cable Ties: Type 6/6 nylon, self-loxktype. Colors to suit coding scheme.

Engraved-Plastic Labels, Signs, and InstructiorteBla Engraving stock, melamine plastic
laminate punched or drilled for mechanical fasterf@d6-inch (1.6-mm) minimum thickness
for signs up to 20 sg. in. (129 sq. cm) and 1/8i(8.2-mm) minimum thickness for larger
sizes.

1. Emergency power: white letters on red backgrounds.

Fasteners for Nameplates and Signs: Self-tappatginless-steel screws or No. 10/32
stainless-steel machine screws with nuts and fldi@ck washers. Applying the nameplates by
self-adhesive only will be unacceptable.

CONCRETE BASES AND HOUSEKEEPING PADS

The Division-26 Contractor shall be responsibledordinate the final and actual sizes of the
concrete pole bases and concrete housekeeping pads

Concrete Forms and Reinforcement Materials:  Ascifipd in Division 3 Section
"Cast-in-Place Concrete."

Concrete: 3000-psi (20.7-MPa), 28-day compresstirangth as specified in Division 3 Section
"Cast-in-Place Concrete."

TOUCHUP PAINT
For Equipment: Equipment manufacturer's paintcseteto match installed equipment finish.

Galvanized Surfaces: Zinc-rich paint recommendeitdm manufacturer.
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PART 3 - EXECUTION

3.1

A.

3.2

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

Unless noted otherwise on the drawings, measureatadl mounting heights to bottom of unit
for suspended items and to center of unit for wadlinting devices.

Headroom Maintenance: If mounting heights or otlwration criteria are not indicated,
arrange and install components and equipment twiggomaximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintec@, and repair or replacement of components
of both electrical equipment and other nearby Il@tans. Connect in such a way as to
facilitate future disconnecting with minimum interénce with other items in the vicinity.

Right of Way: Give to piping systems installechatquired slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cabtes wireways penetrate concrete slabs,
concrete or masonry walls, or fire-rated floor avall assemblies.

Concrete Slabs and Walls: Install sleeves for patiens unless core-drilled holes or formed
openings are used. Install sleeves during erecfiesfabs and walls.

Use pipe sleeves unless penetration arrangemaritesgectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for petietra of fire-rated floor and wall assemblies
unless openings compatible with firestop systend ase fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with bstinfaces of walls.
Extend sleeves installed in floors 4 inches abavistfed floor level.

Size pipe sleeves to provide 1/4-inch annular cégace between sleeve and raceway or cable,
unless indicated otherwise.

Seal space outside of sleeves with grout for patiefis of concrete and masonry
1. Promptly pack grout solidly between sleeve and walho voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls amobFs: Seal annular space between sleeve
and raceway or cable, using joint sealant apprpfier size, depth, and location of joint.
Comply with requirements in Division 07 SectionittdGealants.".

Fire-Rated-Assembly Penetrations: Maintain indiddire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. alinsteeves and seal raceway and cable
penetration sleeves with firestop materials. Cgmplth requirements in Division 07 Section
"Penetration Firestopping.”
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K.

3.3

3.4

3.5

w

o O

m

3.6

Roof-Penetration Sleeves: Seal penetration ofviddal raceways and cables with flexible
boot-type flashing units applied in coordinatiorttwioofing work.

Aboveground, Exterior-Wall Penetrations: Seal petti®ns using steel pipe sleeves and
mechanical sleeve seals. Select sleeve sizeow & 1-inch annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Instabiron pipe sleeves. Size sleeves to allow
for 1-inch annular clear space between racewayablecand sleeve for installing mechanical

sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommelng@danufacturer for raceway or cable

material and size. Position raceway or cable mtareof sleeve. Assemble mechanical sleeve
seals and install in annular space between racewagble and sleeve. Tighten bolts against
pressure plates that cause sealing elements to@gpa make watertight seal.

FIRESTOPPING

Apply firestopping to penetrations of fire-ratecodt and wall assemblies for electrical
installations to restore original fire-resistane¢ing of assembly. Firestopping materials and
installation requirements are specified in Divis@hSection "Penetration Firestopping.”
ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanizedenas or nonmetallic, U-channel system
components.

Dry Locations: Steel materials.
Support Clamps for PVC Raceways: Click-type claygtem.
Selection of Supports: Comply with manufacturesgten instructions.

Strength of Supports: Adequate to carry presedtfature loads, times a safety factor of at
least four; minimum of 200-Ib design load.

SUPPORT INSTALLATION

Install support devices to securely and permandasien and support electrical components.
Install individual and multiple raceway hangers aisér clamps to support raceways. Provide
U-bolts, clamps, attachments, and other hardwacessary for hanger assemblies and for
securing hanger rods and conduits.

Support parallel runs of horizontal raceways togetn trapeze- or bracket-type hangers.

Size supports for multiple raceway installationscapacity can be increased by a 25 percent
minimum in the future.
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E.

F.

3.7

Support individual horizontal raceways with sepayratalleable-iron pipe hangers or clamps.
Install 1/4-inch-diameter or larger threaded steglger rods, unless otherwise indicated.

Spring-steel fasteners specifically designed fgupsuting single conduits or tubing may be
used instead of malleable-iron hangers for 1-1¢®-iand smaller raceways serving lighting and
receptacle branch circuits above suspended ceilamgk for fastening raceways to slotted
channel and angle supports.

Arrange supports in vertical runs so the weightageways and enclosed conductors is carried
entirely by raceway supports, with no weight loadraceway terminals.

Simultaneously install vertical conductor suppaevith conductors.

Separately support cast boxes that are threadedctways and used for fixture support.

Support sheet-metal boxes directly from the bugditructure or by bar hangers. If bar hangers
are used, attach bar to raceways on opposite sfdé® box and support the raceway with an
approved fastener not more than 24 inches (610 fmam) the box.

Install metal channel racks for mounting cabing@nelboards, disconnect switches, control
enclosures, pull and junction boxes, transformarg] other devices unless components are
mounted directly to structural elements of adeqaatngth.

Install sleeves for cable and raceway penetratbieencrete slabs and walls unless core-drilled
holes are used. Install sleeves for cable andv@aceenetrations of masonry and fire-rated
gypsum walls and of all other fire-rated floor amdll assemblies. Install sleeves during
erection of concrete and masonry walls.

Securely fasten electrical items and their supptartthe building structure, unless otherwise

indicated. Perform fastening according to theofslhg unless other fastening methods are

indicated:

1. Wood: Fasten with wood screws or screw-type nails.

2. Masonry: Toggle bolts on hollow masonry units &axgansion bolts on solid masonry
units.

3. New Concrete: Concrete inserts with machine sceswisbolts.

4, Existing Concrete: Expansion bolts.

5. Instead of expansion bolts, threaded studs driyea powder charge and provided with
lock washers may be used in existing concrete.

6. Steel: Welded threaded studs or spring-tensiansaon steel.
a. Field Welding: Comply with AWS D1.1.

7.  Welding to steel structure may be used only foedded studs, not for conduits, pipe

straps, or other items.

Light Steel: Sheet-metal screws.

Fasteners: Select so the load applied to eacanstoes not exceed 25 percent of its

proof-test load.

© ®

IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewingthwiut interference with operation and
maintenance of equipment.
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B.

Coordinate the final nomenclatures, names, ablien& colors, and other designations used
for electrical identification. Provide permanentemdification for the following electrical
equipment using consistent materials and desigmatloroughout the entire project:
Switchboards and each protective device contaiméidel switchboard.

Panelboards, electrical cabinets, and enclosures.

Transformers.

Motor Controllers.

Enclosed Switches.

As indicated on the Drawings.

Devices ( Refer to 262726, 2.1.C.11)

NogopwdhE

Tag or label conductors as follows:

1. Multiple Circuits: Where multiple circuits are gant in the same box or enclosure, label
each conductor or cable using tube markers at tatrons and at intermediate locations
where conductors appear in wiring boxes, troughd, @ntrol cabinets. Use consistent
letter/number conductor designations throughouwive/cable tube markers.

Tag and label circuits designated to be extendethénfuture. Identify source and circuit
numbers in each cabinet, pull and junction box, auttet box. Color-coding may be used for
voltage and phase identification.

Install continuous Underground Warning Tape durittrgnch backfilling, for exterior
underground lighting and power. Locate 6 to 8 isc{isb0 to 200 mm) below finished grade. If
multiple systems ( communications, controls, sige#d) are installed in a common trench and
does not exceed 16 inches (400 mm), overall, desimgrning tape may be used

Color-code 208/120-V system secondary service, éieednd branch-circuit conductors
throughout the secondary electrical system asvislio

Phase A: Black.

Phase B: Red.

Phase C: Blue.

Neutral: White.

Ground: Green.

arwnNpE

Color-code 480/277-V system secondary service, éieednd branch-circuit conductors
throughout the secondary electrical system asvislio

Phase A: Brown.

Phase B: Orange.

Phase C: Yellow.

Neutral: White with a colored stripe or gray.

Ground: Green.

arLOE

Install warning, caution, and instruction signs wveéheequired to comply with 29 CFR,
Chapter XVII, Part 1910.145, and where needed sumensafe operation and maintenance of
electrical systems and of items to which they ceohnelnstall engraved plastic-laminated
instruction signs with approved legend where irdioms are needed for system or equipment
operation. Install metal-backed butyrate signsiddoor items.
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3.8

A.

3.9

CONCRETE BASES

Construct concrete bases for equipment indicataadlow supported equipment manufacturer's
anchorage recommendations and setting templatesurichnor-bolt and tie locations, unless
otherwise indicated. Use 3000-psi, 28-day compresdrength concrete and reinforcement as
specified in Division 3 Section "Cast-in-Place Cate."

DEMOLITION

All temporary and remodeling work shall be consédkia part of this contract. This shall
include all items, material or equipment and labecessary to meet the requirements and intent
of the project.

Prior to submitting bid proposal, the Contractoalsihave had visited and examined the
construction site. He shall be familiar with akisting conditions under which he will have to
operate and which will in any way affect the workder this contract. No subsequent
allowance will be made in this connection in belodlthe contractor for any error or negligence
on his part.

Certain remodeling of the existing electrical fdigk will be required. Existing conduit runs

are generally not shown, although an attempt haa beade to show some existing conditions,
from which information has been taken in regar@xtsting record drawings pertaining to this
particular project. The drawings showing locatifrexisting equipment light fixtures, etc., are
approximate only (field verify).

Existing wiring (lighting, power, low-voltage, spat systems, etc.) which may be disturbed
and interrupted during construction, of which themg continuity is to be maintained, shall be
restored to its original operating condition. Altigh an attempt has been made on the plans to
indicate where some of these conditions may ma&stylioccur, the Contractor shall comply
where it is necessary to extend new conduits andgyiinstallation of new junction boxes, etc.
to provide complete continuity of each electricatem affected.

Where existing electrical equipment, pole lightfirdures, etc. are removed and the feeder or
circuiting is not intended to be re-used, all cah@md wiring shall be completely removed
Where existing conduit is not being re-used, abantlte conduit and remove conduit
completely. Where it is impossible to remove cahdwuch as in masonry walls, underground,
concrete floors, etc. it shall be cut off flush twthe wall or floor and capped or plugged. For
underground conduits, dig down much as possiblejmmim 12" below grade and cut the
conduit

Where copper conductors, equipment/material, stdesignated to be removed and is deemed
to be salvageable by the Owner, the Contractoll phaperly transport and store the items as
directed by the Owner.

Prior to progressing with any new installation ough-ins, the Contractor shall study the
drawings and carefully examine all existing cormmi§ and obstructions, to determine the best
method of installation and conduit routing. Allnttuits shall be underground and concealed
inside buildings. The installation will require maoffsets, bends, J-boxes, pullboxes, special
fittings, etc. which are not shown, but shall bstatled in accordance to the N.E.C. and in a
neat and workmanship-like manner.
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H.

3.10

All electrical connections requiring an outage ki@ made during an approved time limit.
Changeovers shall be as short a duration as pesaitd shall not interfere with normal
operation of the Owner's facilities. Notice shzdl required in advance of a shutdown for any
electrical circuit changeover, and such a changesivall be done during hours as directed by
Owner. Work shall be scheduled so that at no tirileany electrical power be out of service.
Provide necessary temporary feeders from an owmgiished generator to accomplish this
requirement.

EXCAVATION AND BACKFILL

Where excavation and trenching disturb existingddmns, the contractor shall be responsible
to restore the surroundings to their original ctindi or better, so that the appearance,
landscaping, quality and condition of surfacesimisfhes match adjacent areas.

Establish requirements for trench shoring and bgatd comply with codes, authorities and
safety. Maintain shoring and bracing in excavaioggardless of time period the excavations
will be open. Remove shoring and bracing whenomgér required.

Excavate by hand at areas within drip-line of latrges. Protect the root system from damage
and dry-out. Maintain moist conditions for roos®m and cover exposed roots with burlap.
Paint root cuts of 1 inch in diameter and largahwimulsified asphalt tree paint.

Trenches: Excavate trenches for electrical iretialhs as follows:

1. Excavate trenches to the uniform width, sufficignttide to provide ample working
space and a minimum of 6 to 9 inches clearance @h bides of raceways and
equipment.

2. Excavate trenches to depth indicated or required.

3. Limit the length of open trenches to which condogtallations can be made and the
trench backfilled within the same day.

4.  Where rock is encountered, carry excavation bekmyuired elevation and backfill with a
layer of sand prior to installation of raceways &uglipment. Provide a minimum of 6
inches of sand cushion between rock bearing sueadeslectrical installations.

Backfill:  Place soil materials in layers to requr subgrade elevations for each area

classification listed below, using materials sgedifin Division 2 of the Specifications.

1. Under walks and pavements, use a combination dbameématerials and excavated or
borrowed materials.

2. Under building slabs, use drainage fill materials.

3. Under piping and equipment, use subbase materiaésenrequired over rock bearing
surface and for correction of unauthorized excawvati

4, For raceways less than 30 inches below surfaceoafiways, provide 4-inch-thick
concrete base slab support. After installationrageways, provide a 4-inch thick
concrete encasement (sides and top) prior to BEwgfiand placement of roadway
subbase.

5. Other areas, use excavated or borrowed materials.
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F.

3.11

Compaction: Control soil compaction during constian, providing minimum percentage of

density specified for each area classificationdatéid below.

1. Before compaction, moisten or aerate each layenexessary to provide optimum
moisture content. Compact each layer to requisgdgmtage of maximum dry density or
relative dry density for each area classificatipacified below. Do not place backfill or
fill material on surfaces that are muddy, frozencantain frost or ice.

2. Place backfill and fill materials evenly adjaceatstructures, piping, and equipment to
required elevations. Prevent displacement of ragewand equipment by carrying
material uniformly around them to approximately sagtevation in each lift.

3.  Areas Under Structures, Building Slabs and Steggefents: Compact top 12 inches of
subgrade and each layer of backfill or fill matet@ 90 percent maximum density for
cohesive material, or 95 percent relative densitycbhesionless material.

4.  Areas Under Walkways: Compact top 6 inches of sad®yand each layer of backfill or
fill material to 90 percent maximum density for esive material, or 95 percent relative
density for cohesionless material.

5. Other Areas: Compact top 6 inches of subgradesant layer of backfill or fill material
to 85 percent maximum density for cohesive soifg] 80 percent relative density for
cohesionless soils.

Subsidence: Where subsidence occurs at elecinstllation excavations during the period
12 months after Substantial Completion, removeaserftreatment (i.e., pavement, lawn, or
other finish), add backfill material, compact tesiied conditions, replace surface treatment,
and restore to its original condition.

Conditions Affecting Excavations:

1. Existing conduits, pipes, utility lines, tanks, guent, or other obstructions which are to
remain, whether underground, concealed, or exposgdnot be indicated on drawings.
Locate such obstructions prior to start of workasato route and install all new work to
avoid these obstructions.

2. Maintain and protect existing building utilities darservices. Repair or replace these
utilities and services at no cost to Owner whemaatge has been done during course of
construction.

3. Protect structures, sidewalks, pavements, and d#uadities from damage caused by
settlement, lateral movement, undermining, washamj other hazards created by
excavation operations.

Site Information: Subsurface conditions were itigesed by other Divisions during the design
of the Project. Reports of these investigatiorss arailable for information only; data in the
reports are not intended as representations oantgs of accuracy or continuity of conditions.
The Owner will not be responsible for interpretatoor conclusions drawn from this
information.

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, pintis, ceilings, and other surfaces required to
permit electrical installations. Perform cuttingdkilled craftsmen of trades involved.

Repair and refinish disturbed finish materials atiter surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existiirgstopping has been disturbed. Repair and
refinish materials and other surfaces by skilledftsmen of trades involved.
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3.12

A.

3.13

3.14

FIELD QUALITY CONTROL

arwpdE

nspect installed components for damage and faudik, including the following:

Supporting devices for electrical components.
Electrical identification.

Concrete bases.

Cutting and patching for electrical construction.
Touchup painting.

REFINISHING AND TOUCHUP PAINTING

Refinish and touch up paint. Paint materials apglieation requirements are specified in
Division 9 Section "Painting."

1.

2.

3.

4.

Clean damaged and disturbed areas and apply primermediate, and finish coats to
suit the degree of damage at each location.

Follow paint manufacturer's written instructions furface preparation and for timing
and application of successive coats.

Repair damage to galvanized finishes with zinc-ripaint recommended by

manufacturer.

Repair damage to PVC or paint finishes with matghouchup coating recommended by
manufacturer.

CLEANING AND PROTECTION

On completion of installation, including outletsttihgs, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and constructighrid.

Protect equipment and installations and maintaimditmns to ensure that coatings, finishes,
and cabinets are without damage or deterioratidimat of Substantial Completion.

END OF SECTION
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONIZTORS AND CABLES

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 608d/ess.
3. Sleeves and sleeve seals for cables.

B. Related Sections include the following:
1. Division 26 Section "Electrical Special Inspecti@msl Testing.

1.3 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Qualification Data: For testing agency.
C. Field quality-control test reports.
14 QUALITY ASSURANCE
A.  Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.
B. Comply with NFPA 70.
1.5 COORDINATION

A.  Set sleeves in cast-in-place concrete, masonryswafid other structural components as they
are constructed.

B. Coordinate layout and installation of cables withes installations.

C. Revise locations and elevations from those indi:ads required to suit field conditions and as
approved by Architect.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

24

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

Alcan Products Corporation; Alcan Cable Division.

American Insulated Wire Corp.; a Leviton Company.

General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

Carol Cable Co., Inc.

ogarwnNE

Copper Conductors: Comply with NEMA WC 70.
Conductor Insulation: Comply with NEMA WC 70.
Multiconductor Cable: Comply with NEMA WC 70.
CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.

O-Z/Gedney; EGS Electrical Group LLC.

3M; Electrical Products Division.

Tyco Electronics Corp.

arwpdPE

Description: Factory-fabricated connectors aniteplof size, ampacity rating, material, type,
and class for application and service indicated.

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, GrBd&chedule 40, galvanized steel, plain
ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wigk 3 equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unlessreitse indicated.

Sleeves for Rectangular Openings: Galvanized steet with minimum 0.052- or 0.138-inch
thickness as indicated and of length to suit appibo.

Coordinate sleeve selection and application witlecsi®on and application of firestopping
specified in Division 07 Section "Penetration Hogping."

SLEEVE SEALS

Manufacturers: Subject to compliance with requeats, provide products by one of the
following:
1. Advance Products & Systems, Inc.
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2. Calpico, Inc.
3. Metraflex Co.
4, Pipeline Seal and Insulator, Inc.

PART 3 - EXECUTION
3.1 CONDUCTOR MATERIAL APPLICATIONS
A. Feeders: Copper, solid for No. 12 AWG and smadiggnded for No. 10 AWG and larger.

B.  Branch Circuits: Copper. Solid for No. 12 AWG asmaller; stranded for No. 10 AWG and
larger. Where conductors are increased for volthge, the final terminations to devices shall
be #12 AWG solid pigtails

C.  Minimum wire size shall be No. 12 AWG, except Nd. AWG shall be permitted for signal,
pilot control circuits and fixture whips.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLCATIONS AND
WIRING METHODS

A.  Operating Temperature: All conductors shall belég C.
B. #6 AWG and Smaller: Type THHN/THWN. All conducsogxceeding 200" shall be XHHW.
C. #4 AWG and Larger: Type XHHW and XHHW-2.

D. Cord Drops and Portable Appliance Connections: eTy0, hard service cord with stainless-
steel, wire-mesh, strain relief device at termioradito suit application.

E. Class 1 Control Circuits: Type THHN-THWN, in racayw

F. Class 2 Control Circuits:
1. Type THHN-THWN, in raceway
2. Power-limited tray cable, in cable tray.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Use manufacturer-approved pulling compound or ta#mi where necessary; compound used
must not deteriorate conductor or insulation. D eaxceed manufacturer's recommended
maximum pulling tensions and sidewall pressureeslu

B. Use the latest industry pulling techniques and mgent, including pulling machines, fish tape,
cable, rope, and basket-weave wire/cable grips,tieéd will not damage cables or raceway.
The following methods of pulling cable shall be gnds for immediate rejection of the cable(s):
1. Tractor
2. Automobile (Truck, Car, Etc.)

C. Install exposed cables parallel and perpendicolautfaces of exposed structural members, and
follow surface contours where possible.
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D.

E.

3.4

3.5

Support cables according to Division 26 Sectionigitas and Supports for Electrical Systems."
Identify and color-code conductors and cables atingrto Section 26 0500, 3.7

Three-Phase Wiring: A maximum of three phase cotwls, each of a different phase, and one
common neutral shall be installed per conduit hemebDerating factors for additional phase
conductors installed in the same conduit shallggied per NEC 310-15(b)(2)

Data circuit wiring : A maximum of three phase coaowbrs, each of a different phase, and one
#10AWG common neutral shall be installed per condamerun.

For 20 ampere 120 volt branch circuit homeruns énationger than 75 feet, provide minimum
#10 AWG conductor size, including the neutral anougding conductor. Increase in size as
required for a maximum of 3 percent voltage draprfipanel to load.

For 20 ampere 277 volt branch circuit homeruns dn@atonger than 175 feet, provide minimum
#10 AWG conductor size. Increase in size as reduior a maximum of 3 percent voltage drop
from panel to load.

CONNECTIONS

Tighten electrical connectors and terminals acogrdio manufacturer's published torque-
tightening values. If manufacturer's torque valaes not indicated, use those specified in
UL 486A and UL 486B.

Make splices and taps that are compatible with gotot material and that possess equivalent
or better mechanical strength and insulation ratthgn unspliced conductors.
1. Use oxide inhibitor in each splice and tap condufgoaluminum conductors.

Wiring at Outlets: Install conductor at each aythdth at least 12 inches of slack.
SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application witlecti®en and application of firestopping
specified in Division 07 Section "Penetration Fiogping."

Concrete Slabs and Walls: Install sleeves for patiens unless core-drilled holes or formed
openings are used. Install sleeves during ereofistabs and walls.

Use pipe sleeves unless penetration arrangemaritesgectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inahdsno side greater than 16 inches,
thickness shall be 0.052 inch.

2. For sleeve rectangle perimeter equal to, or grehater, 50 inches and 1 or more sides
equal to, or greater than, 16 inches, thicknesi lsb®.138 inch.

Fire-Rated Assemblies: Install sleeves for petietra of fire-rated floor and wall assemblies
unless openings compatible with firestop systend ase fabricated during construction of floor
or wall.
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F.

G.

3.6

3.7

Cut sleeves to length for mounting flush with bathll surfaces.
Extend sleeves installed in floors 2 inches abavistfed floor level.

Size pipe sleeves to provide 1/4-inch annular dpace between sleeve and cable unless sleeve
seal is to be installed.

Seal space outside of sleeves with grout for patietrs of concrete and masonry.

Interior Penetrations of Non-Fire-Rated Walls amabFs: Seal annular space between sleeve
and cable, using joint sealant appropriate for,siepth, and location of joint according to
Division 07 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain inéiddire rating of walls, partitions, ceilings,
and floors at cable penetrations. Install sleevmd seal with firestop materials according to
Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Seal penetration of/iddal cables with flexible boot-type flashing
units applied in coordination with roofing work.

Aboveground Exterior-Wall Penetrations: Seal pexteins using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inchukanrclear space between pipe and sleeve for
installing mechanical sleeve seals.

Underground Exterior-Wall Penetrations: Instalsteaon "wall pipes" for sleeves. Size
sleeves to allow for 1-inch annular clear spacewbeh cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal underground exterior-wall penetradi

Use type and number of sealing elements recommemgethnufacturer for cable material and
size. Position cable in center of sleeve. Assemi#chanical sleeve seals and install in annular
space between cable and sleeve. Tighten boltmsigpressure plates that cause sealing
elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations afefrated floor and wall assemblies to restore
original fire-resistance rating of assembly acowmgdito Division 07 Section "Penetration
Firestopping."

END OF SECTION
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRAL SYSTEMS

PART 1 - GENERAL

11

A.

1.2

A.

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraauising General Conditions and Division 01
Specification Sections, apply to this Section.

DEFINITIONS

Welding — For the purpose of this specificationagslnoted otherwise, welding shall be defined
as exothermic welded connections.

SUMMARY

This Section includes methods and materials fonigang systems and equipment.

Related Sections include the following:

1. Division 26 "Electrical Special Inspections and fires"

2. Division 26 "Underground Ducts and Raceways focEleal Systems."

QUALITY ASSURANCE

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for

intended use.

Comply with UL 467 for grounding and bonding maaésiand equipment.

PART 2 - PRODUCTS

2.1

CONDUCTORS

Insulated Conductors: Copper wire or cable insdldbr 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Conductor: No. 4 AWG and larger shall brareded conductors, No. 6 AWG

and smaller shall be solid conductors.

Bonding Jumper: Copper tape, braided conducterspihated with copper ferrules;

1-5/8 inches wide and 1/16 inch thick.

6. Tinned Bonding Jumper: Tinned-copper tape, braidedductors, terminated with
copper ferrules; 1-5/8 inches wide and 1/16 inatkth

el N S

o

Grounding Bus: Rectangular bars of annealed coppérimum 1/4 by 2 inches in cross
section. with insulators.
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2.2

A.

2.3

CONNECTORS

Listed and labeled by a nationally recognized ngstaboratory acceptable to authorities having
jurisdiction for applications in which used, and &pecific types, sizes, and combinations of
conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Coppearopper alloy, bolted pressure-type,
with at least two bolts.
1. Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of typecommended by kit manufacturer for
materials being joined and installation conditions.

Set screws in neutral and ground busses shall hbeoShoulder-less type to ensure proper
pressure on conductors.

GROUNDING ELECTRODES
Ground Rods: Copper-clad steel; 3/4 inch in diamby 8 feet.

Concrete Encased Electrode (Ufer): No. 4 AWG lwagper conductor in building foundation
or footings.

Metal Underground Water Pipe: A metal undergrowader pipe in direct contact with the
earth for 10 ft (3.05 m) or more (including any aietell casing effectively bonded to the pipe)
and electrically continuous (or made electricatipttnuous by bonding around insulating joints
or sections or insulating pipe) to the points ofireection of the grounding electrode conductor
and the bonding conductors.

Metal Frame of the Building or Structure: The rhétame of the building or structure, where
effectively grounded.

Area Pole Lighting: Provide ground rod or loop aafibare copper.

PART 3 - EXECUTION

3.1

A.

APPLICATIONS

Use only copper conductors for both insulated een@ lyrounding conductors in direct contact
with earth, concrete, masonry, crushed stone, iamths materials.

Underground Grounding Conductors: Install bargpeogonductor, No. 2/0 AWG minimum.

Grounding Bus: Install in Security Electronics aBpecial Systems rooms and elsewhere as
indicated.

1. Install bus on insulated spacers 1 inch minimunmfreall, a minimum 6 inches above
finished floor, unless otherwise indicated.

Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminatiddaited connectors.
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3.2

3.3

2. Underground Connections: Welded connectors excepiest wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolmthectors.

4, Connections to Structural Steel: Welded connectors
a. Restore fire-proofing, paint and finish to origirainditions.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductorthall feeders and branch circuits.
INSTALLATION

Grounding Conductors: Route along shortest andghtest paths possible, unless otherwise
indicated or required by Code. Avoid obstructingess or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Rods: Drive rods until the top is at least¢hes below finished grade, unless indicated

or specified elsewhere.

1. Interconnect ground rods with grounding electrodmaductor below grade and as
otherwise indicated. Make exothermic connectionthauit exposing steel or damaging
coating, if any.

Bonding Straps and Jumpers: Install in locationsessible for inspection and maintenance,

except where routed through short lengths of cdndui

1. Bonding to Structure: Bond straps directly to basracture, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolatidangers and Supports: Install so
vibration is not transmitted to rigidly mounted @muent.

3. Use exothermic-welded connectors for outdoor loceti but if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copgraunding conductors in conduit from
the main Service Entrance Switchboard ground buthéomain metal water service
entrance into the building. At the main water segvjrounding connection, connect the
grounding conductor using a bolted clamp conneatdry bolting a lug-type connector
to a pipe flange, using one of the lug bolts of flaage. Where a dielectric main water
fitting is installed, connect grounding conductor street side of fitting. Bond metal
grounding conductor conduit or sleeve to conduat@ach end.

2. Water Meter Piping: Use braided-type bonding jumsptr electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping systlwnstream from equipment
shutoff valve.

Bonding Interior Metal Ducts: Bond metal air duéts equipment grounding conductors of
associated fans, blowers, electric heaters, analeimers. Install bonding jumper to bond
across flexible duct connections to achieve coittinu

Grounding for Steel Building Structure: Install aven ground rod at base of each corner
column and at intermediate exterior columns atdistes not more than 60 feet (18 m) apart.
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G. Ufer Ground (Concrete-Encased Grounding Electrog@abricate according to NFPA 70, using
a minimum of 20 feet of bare copper conductor nudlier than No4 AWG.
1. If concrete foundation is less than 20 feet long) excess conductor within base of
foundation.
2. Bond grounding conductor to reinforcing steel inlestst four locations and to anchor
bolts. Extend grounding conductor below grade @mthect to building grounding grid
or to grounding electrode external to concrete.

3.4 GRADING AND PLANTING

A. Restore surface features, including vegetationaraas disturbed by Work of this Section.
Reestablish original grades, unless otherwise @t If sod has been removed, replace it as
soon as possible after backfilling is completedkst@re areas disturbed by trenching, storing of
dirt, cable laying, and other activities to theiiginal condition. Include application of topsail,
fertilizer, lime, seed, sod, sprig, and mulch. @bnmwith Division 32 Section "Landscaping.”
Maintain restored surfaces. Restore disturbedngeas indicated.

END OF SECTION
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SECTION 26 0533 - RACEWAY AND BOXES FOR ELECTRICAYSTEMS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contraaiuiting General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes raceways, fittings, boxes|@ures, and cabinets for electrical wiring.

B. Related Sections include the following:
1. Division 07 Section "Penetration Firestopping" fioestopping materials and installation
at penetrations through walls, ceilings, and ofiesrated elements.
2. Division 26 Section "Common Work Results for Elaml" for supports, anchors, and
identification products.
3. Division 26 Section "Wiring Devices" for devicessialled in boxes and for floor-box
service fittings.

13 DEFINITIONS

A. EMT : Electrical metallic tubing

B. FMC : Flexible metal conduit

C. IMC: Intermediate metal conduit

D. LFMC: Liquidtight flexible metal conduit

E. LFNC: Liquidtight flexible nonmetallic conduit

F. RMC : Rigid Metal Conduit ( galvanized-zinc coajed

G. RNC: Rigid nonmetallic conduit
14 SUBMITTALS
A. Product Data: For wireways, enclosure / cabiritsy boxes and pullboxes
1.5 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for

intended use.

B. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1

A.

2.2

METAL CONDUIT AND TUBING

Subject to compliance with requirements, provideodpcts by one of the following
manufacturers specified :

1. AFC Cable Systems, Inc.

2. Allied Tube & Conduit; a Tyco International Ltd. Co

3. O-Z Gedney; a unit of General Signal.

4.  Wheatland Tube Company.

RMC : Rigid Steel Conduit, ANSI C80.1.
IMC: ANSI C80.6.

PVC-Coated Steel Conduit: PVC-coated rigid steedgiit.
1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

EMT: ANSI C80.3.
FMC: Zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flekd and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with igh used, and for application and
environment in which installed.
1. Conduit Fittings for Hazardous (Classified) Locaso Comply with UL 886.
2. Fitting types for EMT:
a. Steel set-screw.
b. Steel compression.
3. Coating for Fittings for PVC-Coated Conduit: Minim thickness, 0.040 inch, with
overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: teid for use in cable connector assemblies,
and compounded for use to lubricate and proteetatted raceway joints from corrosion and
enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

Subject to compliance with requirements, provideodpcts by one of the following
manufacturers specified :

AFC Cable Systems, Inc.

CANTEX Inc.

CertainTeed Corp.; Pipe & Plastics Group.

Carlon Electrical Products.

RACO; a Hubbell Company.

Thomas & Betts Corporation.

ogarwnNE

ENT: NEMATC 13.
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C.

D.

2.3

2.4

RNC: NEMA TC 2, Schedule 40 and Schedule 80 urdéssrwise indicated.

LFNC: UL 1660.

Fittings for ENT and RNC: NEMA TC 3; match to caiitdor tubing type and material.
Fittings for LFNC: UL 514B.

NON CIRCULAR - METAL WIREWAYS

Subject to compliance with requirements, provideodpcts by one of the following
manufacturers specified :

1. Cooper B-Line, Inc.

2. Hoffman.

3. Square D

Description: Sheet metal sized and shaped asaitedic NEMA 250, Type 1 or Type 3R
suitable for the location

Fittings and Accessories: Include couplings, dffselbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to matoth mate with wireways as required for
complete system.

Wireway Covers: Continuous hinged at top and sztwurith front security screws at sides and
bottom

Finish: Manufacturer's standard enamel finish.
BOXES, ENCLOSURES, AND CABINETS

Subject to compliance with requirements, providedpcts by one of the following specified
manufacturers specified ;

Cooper Crouse-Hinds

EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric ManufactugrCo. Division.
O-Z/Gedney;

RACO; a Hubbell Company.

Thomas & Betts Corporation.

Walker Systems, Inc.; Wiremold Company (The).

0. Woodhead, Daniel Company; Woodhead Industries,Snbsidiary.

BOooo~NOGORONE

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1,réeis alloy (unless noted otherwise),
Type FD, with gasketed cover.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.

Metal Floor Boxes: Cast metal, fully adjustabkxtangular.
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F.

G.

2.5

Small Sheet Metal Pull and Junction Boxes: NEMADS

Cast-Metal Access, Pull, and Junction Boxes: NERMBAL, galvanized, cast iron with gasketed
cover.

Hinged-Cover Enclosures: NEMA 250, Type 1, witmiiouous-hinge cover with flush latch,
unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and ath manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.

Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with remdeaimterior panel and removable
front, finished inside and out with manufacturstsndard enamel.

Hinged door in front cover with flush latch and cealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different syss and voltage.

Accessory feet where required for freestandingpgent.

arwN

PRECAST CONCRETE PULL BOXES

Subject to compliance with requirements, providedpcts by one of the following specified
manufacturers :

1. Christy Concrete Products.

2. Oldcastle Precast Group.

3. Utility Concrete Products, LLC.

4, Utility Vault Co.

Comply with ASTM C 858 for design and manufactunmgcesses.

Description: Factory-fabricated, reinforced-comerenonolithically poured walls and bottom
unless open-bottom enclosures are indicated. Feandecover shall form top of enclosure and
shall have load rating consistent with that of lpo.
1. Frame and Cover: Weatherproof steel frame, wilklstover with recessed cover hook
eyes and tamper-resistant, captive, cover-secboitg.
2. Cover: Removable, rated for vehicle traffic, secuwith four 1/2-inch (13 mm) penta
head screws. Cover legend shall read 'ELEC-60t\fidwer.
3. Pulling Eyes: One 2 inches (50 mm) at either driliot entrances.
4. Drainholes: Six 1-inch (25-mm) drain holes in bait
5. Configuration: Units shall be designed for fluglribl and have closed bottom, unless
otherwise indicated.
6. Windows: Precast openings in walls, arranged ttcmdimensions and elevations of
approaching conduits.
a. Windows shall be located no less than 6 inches fimerior surfaces of walls,
floors, or frames and covers of pullbox but closeugh to corners to facilitate
racking of cables on walls.
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PART 3 - EXECUTION

3.1

A.

3.2

RACEWAY APPLICATION

Outdoors: Apply raceway products as specifiedwgloless otherwise indicated:

1. Exposed Conduit: RMC or IMC.

2. Concealed Conduit, Aboveground: RMC, IMC or EMT.

3. Underground Conduit: RNC, Type EPC-40-PVC, ditagied.

4 Connection to Vibrating Equipment (Including Tramshers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LEM

5. Boxes and Enclosures, Aboveground: NEMA 250, T3Re

Comply with the following indoor applications, usteotherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical DamageT.EM
3. Exposed and Subject to Physical Damage: RMC or.IM@cludes raceways in the
following locations:
a. Corridors used for traffic of mechanized cartsklifis, and pallet-handling units.
b. Equipment rooms ( Electrical, Mechanical, Secugtgctronics, Communications,
etc)
C. Inmate Areas: From finished floor up to 10'-0" @ddinished floor levels.
4, Concealed in Ceilings and Interior Walls and Partg: EMT.
5. Connection to Vibrating Equipment (Including Trasrehers, and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FM&xcept use LFMC in damp or wet
locations.
Damp or Wet Locations: RMC or IMC.
Boxes and Enclosures: NEMA 250, Type 1, except NE&A 250, Type 4, stainless
steel in damp or wet locations.

No

Minimum Raceway Size: 3/4-inch (21-mm) trade size.

Raceway Fittings: Compatible with raceways anthble for use and location.

1. RMC and IMC : Use threaded rigid steel conduiirfgs, unless otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Uséydittings listed for use with that
material. Patch and seal all joints, nicks, andyses in PVC coating after installing
conduits and fittings. Use sealant recommenddfitting manufacturer.

INSTALLATION

Keep raceways at least 6 inches (150 mm) away fprarallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs abegeer and steam piping.

Complete raceway installation before starting cataiuinstallation.

Support raceways as specified in Division 26 Sectidangers and Supports for Electrical
Systems."

Stub-up Connections:

1. Al conduits that stub-up/down through concretebsland finished floors shall be
wrapped IMC or RSC and extended at least 6" abionghed floor before conversion to
EMT.
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2. Other than in a wall or under freestanding equipnsith as switchboards, cabinets,
transformers, etc., all other conduit stub-upsubhoconcrete slabs and finished floors
shall be provided with threaded steel couplindat sflush with top of floor level.

3.  When ready for final connections to surface paresithe, surface cabinets / equipment,
free-standing outlets/ equipment, motor connesti@r outlets within casework /
millwork, extend with IMC or RSC at least 6 inchasove finished floor before any
conversion to other type(s) of conduit. Do noteext conduit(s) above finished floor
during construction where subject to damage. Wlegp@pment connections are not
made under this contract, install screwdriver-opetahreaded flush plugs flush with
floor.

4.  Arrange stub-ups so curved portions of bends areigible above the finished slab.

E. Install no more than the equivalent of four 90-éegbends in any conduit run except for
communications conduits, for which fewer bendsadlieved.

F. Conceal conduits within finished walls, ceilingagdloors, unless otherwise indicated.

G. In areas accessible to inmates where the condantsot be concealed, use IMC conduit from
finished floor up to no less than 10'-0" above thaor level. All these conduits shall be
provided with security caulking.

H. Bends:

1. Make bends and offsets so the inside diametertieffiectively reduced. Keep the legs
of a bend in the same plane and the straight legEsets parallel.

2. Vertical Bends: All vertical bends (9@lbows) must be Schedule 80 PVC. Extend from
elbow with IMC or RSC wrapped, when penetratingotigh floor slabs and through
grade. Use of PVC extended from the steel bend beilunacceptable. Arrange so
curved portion of bend is not visible above findlggade or finished floor.

3. Horizontal Bends: Where underground conduit rieteed 100 feet, all horizontal bends
below slab or underground shall be Schedule 80 PVC.

l. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade sizxallel or at right angles to main
reinforcement. Where at right angles to reinforeet place conduit close to slab
support.

2. Arrange raceways to cross building expansion jomttsright angles with expansion
fittings.

J. Threaded Conduit Joints, Exposed to Wet, Damp, dSawe, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittingfore making up joints. Follow compound
manufacturer's written instructions.

K.  Raceway Terminations at Locations Subject to Mogstr Vibration: Use insulating bushings
to protect conductors.

L. Install pull wires in empty raceways. Use polyprene or monofilament plastic line with not

less than 200-lb (90-kg) tensile strength. LedJeast 12 inches (300 mm) of slack at each end
of pull wire.
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3.3

M.

Install raceway sealing fittings at suitable, ameih and accessible locations and fill them with

listed sealing compound. For concealed racewagtall each fitting in a flush steel box with a

blank cover plate having a finish similar to th&tdjacent plates or surfaces. Install raceway

sealing fittings at the following points:

1.  Where conduits pass from warm to cold locationghsas boundaries of refrigerated
spaces, including food service refrigerated wallgfirts.

2. Where conduits enter or leave hazardous locations.

3.  Where otherwise required by NFPA 70.

Expansion Joints:

1. Exposed Conduits 3 Inches and Larger, That Are i@dcto Building Construction on
Opposite Sides of a Building Expansion Joint: Rfewvith expansion fittings. The
fittings shall allow 8" conduit movement (4" in ledtr direction). The fittings shall be
installed in accordance with the manufacturer'smgaendations.

2. Exposed Conduits Smaller than 3 Inches: Providk winction boxes on both sides of
the expansion joint, and connected by 15 inchesladk flexible conduit. Flexible
conduit shall have a copper green ground bondimgpegr installed. In lieu of the flexible
conduit installation, expansion fittings may betatied as specified above.

3. Conduits Contained Within Concrete and Masonry ®allProvide with deflection /
expansion fittings. The fittings shall be conctigtet and watertight. The fittings shall
be suitable for use with PVC conduit by using adepin each end. Install in accordance
with the manufacturer's recommendations.

Flexible Conduit Connections: Use maximum of 7éhies (1830 mm) of flexible conduit for
recessed and semirecessed lighting fixtures, earnpsubject to vibration, noise transmission,
or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to seydmgsical damage.

2. Use LFMC in damp or wet locations not subject teese physical damage.

Recessed Boxes in Masonry Walls: Saw-cut operangydx in center of cell of masonry block
and install box flush with surface of wall.

Set metal floor boxes level and flush with finistkbr surface.
Set nonmetallic floor boxes level. Trim after adkition to fit flush with finished floor surface.

Backboxes shall not be installed back-to-back in-reded walls. Provide 6-inch separation
minimum unless otherwise noted.

INSTALLATION OF UNDERGROUND CONDUIT

Underground conduits:

1. Except for the Serving Electrical Utility conduitsll conduits 2" and greater, located
outside and beyond the building perimeter shaltdeered continuous with lean concrete
topping minimum 4" thick and a minimum of 24" beldinished area or grade unless
indicated or detailed on drawings to be deeper

2. Horizontal and vertical separations between eachdwid shall be maintained by
installing spacers specifically designed and mastufad for use with non-metallic
conduit. The spacers are to be high-impact withtttingue and groove feature for easy
installation. Install at no more than 10'-0" ceste
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3.4

3.5

3. Concrete shall not be poured until conduits haveenbeinspected by the
Architect/Engineer.

INSTALLATION OF UNDERGROUND PULLBOXES

Install pullboxes level and plumb and with orieittatand depth coordinated with connecting
conduits to minimize bends and deflections requicegroper entrances.

Unless otherwise indicated, support units on allegd of crushed stone or gravel, graded from
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieme aompacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surfalidwiflush with finished grade. Set covers of
other enclosures 1 inch (25 mm) above finishedegrad

Install removable hardware, including pulling eyeshle stanchions, cable arms, and insulators,
as required for installation and support of calaled conductors and as indicated. Select arm
lengths to be long enough to provide spare spackitiore cables, but short enough to preserve
adequate working clearances in the enclosure.

Field-cut openings for conduits according to enmlesmanufacturer's written instructions. Cut
wall of enclosure with a tool designed for matettabe cut. Size holes for terminating fittings
to be used, and seal around penetrations afi@gftare installed.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application witlecsi®on and application of firestopping
specified in Division 07 Section "Penetration Fogping."

Concrete Slabs and Walls: Install sleeves for patiens unless core-drilled holes or formed
openings are used. Install sleeves during erecfisfabs and walls.

Use pipe sleeves unless penetration arrangemaritesgectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter hess 50 inches (1270 mm) and no side
greater than 16 inches (400 mm), thickness shal®e? inch (1.3 mm).

2. For sleeve cross-section rectangle perimeter eguair greater than, 50 inches (1270
mm) and 1 or more sides equal to, or greater th@umches (400 mm), thickness shall be
0.138 inch (3.5 mm).

Fire-Rated Assemblies: Install sleeves for petietra of fire-rated floor and wall assemblies
unless openings compatible with firestop systend ase fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with bstinfaces of walls.

Extend sleeves installed in floors 2 inches (50 rmbgve finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) éamclear space between sleeve and raceway
unless sleeve seal is to be instabbedinless seismic criteria require different cleasa
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3.6

3.7

3.8

Seal space outside of sleeves with grout for patietrs of concrete and masonry and with
approved joint compound for gypsum board assemblies

Interior Penetrations of Non-Fire-Rated Walls amobFs: Seal annular space between sleeve
and raceway, using joint sealant appropriate fee,silepth, and location of joint. Refer to
Division 07 Section "Joint Sealants" for materihsl installation.

Fire-Rated-Assembly Penetrations: Maintain inéiddire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleewed seal with firestop materials. Comply
with Division 07 Section "Penetration Firestopping.

Roof-Penetration Sleeves: Seal penetration ofviddal raceways with flexible, boot-type
flashing units applied in coordination with roofimgrk.

Aboveground, Exterior-Wall Penetrations: Seal pertions using sleeves and mechanical
sleeve seals. Select sleeve size to allow forch-{25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Instadisieiron "wall pipes" for sleeves. Size
sleeves to allow for 1l-inch (25-mm) annular clepace between raceway and sleeve for
installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal underground, exterior wall penéabrad.

Use type and number of sealing elements recommelogadanufacturer for raceway material
and size. Position raceway in center of sleevesefble mechanical sleeve seals and install in
annular space between raceway and sleeve. Tidiuit against pressure plates that cause
sealing elements to expand and make watertight seal

FIRESTOPPING

Apply firestopping to electrical penetrations afefrated floor and wall assemblies to restore
original fire-resistance rating of assembly. Riopping materials and installation requirements
are specified in Division 07 Section "Penetratiare$topping.”

PROTECTION

Provide final protection and maintain conditionattensure coatings, finishes, and cabinets are

without damage or deterioration at time of Sub&hfompletion.

1. Repair damage to galvanized finishes with zinc-ripaint recommended by
manufacturer.

2. Repair damage to PVC or paint finishes with matghouchup coating recommended by
manufacturer.

END OF SECTION
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SECTION 26 0923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following lighting coritdevices:
1.  Time switches.

2. Outdoor and indoor photoelectric switches.

3. Lighting contactors.

SUBMITTALS
Product Data: For each type of product indicateddcuments.

Shop Drawings: Show installation details for ocugy and light-level sensors.
1. Interconnection diagrams showing field-installeding.
2. Lighting plan showing location, orientation, andreage area of each sensor.

Field quality-control test reports.

Operation and Maintenance Data: For each typeanfyzt to include in emergency, operation,
and maintenance manuals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

COORDINATION

Coordinate layout and installation of ceiling-maeohtdevices with other construction that
penetrates ceilings or is supported by them, inctudight fixtures, HVAC equipment, smoke
detectors, fire-suppression system, and partittseblies.

PART 2 - PRODUCTS

2.1

A.

OCCUPANCY SENSORS

Manufacturers : As a Basis-of-Design, the listetdlcg numbers below are as manufactured by
‘Watt Stopper’. Provide line voltage devices afofes:

LIGHTING CONTROL DEVICES 260923 -1
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2.2

2.3

1.  Wall Switch Sensor : DW-100-I, Dual Technology, ¥7D-1200W

2. Digital Time Wall Switch : TS-400-1, 277V, 0-1200W

3. Ceiling Sensor : DT-355 Dual Technology Line Voka@77V, 0-1200W, 360-degree
area coverage

TIME SWITCHES

Manufacturers: Subject to compliance with requiats, provide products by one of the
following :

1. Intermatic, Inc.

2. Paragon Electric Co.

3. Square D

4. TORK.

Electronic Time Switches: Electronic, solid-stgiogrammable units with alphanumeric

display; complying with UL 917.

1. Contact Configuration: SPST, DPST or DPDT.

2. Contact Rating: 30-A inductive or resistive, 20ballast load, voltage as specified in
documents.

3. Programs: Minimum 2 channels; each channel slalh8ividually programmable with
8 on-off set points on a 24-hour schedule.

4, Circuitry: Allow connection of a photoelectric agl as substitute for on-off function of a
programon any selected channel.

5.  Astronomic Time: Any selected channel.

6. Battery Backup: For schedules and time clock.

OUTDOOR PHOTOELECTRIC SWITCHES

Manufacturers: Subject to compliance with requeats, provide products by one of the
following manufacturers :

1. Intermatic, Inc.

2. Paragon Electric Co.

3. Square D

4. TORK

Description: Solid state, with SPST or DPST drpteats rated for 1800-VA tungsten or 1000-

VA inductive, to operate connected relay, contactls, or microprocessor input; complying

with UL 773A.

1. Light-Level Monitoring Range: 1.5 to 10 fc, withh adjustment for turn-on and turn-off

levels within that rangend a directional lens in front of photocell toveet fixed light

sources from causing turn-off.

Time Delay: 15-second minimum, to prevent falserapon.

Surge Protection: Metal-oxide varistor, complywigh IEEE C62.41.1, IEEE C62.41.2,

and IEEE 62.45 for Category Al locations.

4, Mounting: Twist lock complying with IEEE C136.1®;jth base-and-stem mounting or
stem-and-swivel mounting accessories as requiredirect sensor to the north sky
exposure.

w N
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2.4

A.

2.5

LIGHTING CONTACTORS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following manufacturers :

Allen-Bradley/Rockwell Automation.

Eaton Electrical Inc.; Cutler-Hammer

General Electric

Siemens

Square D

arwpdpE

Description: Electrically operated and electrigdikld, combination type with fusible switch,

complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching: Listing or rating registent with type of load served,
including tungsten filament, inductive, and highdsh ballast (ballast with 15 percent or
less total harmonic distortion of normal load catje

2. Fault Current Withstand Rating: Equal to or exaegdhe available fault current at the
point of installation.

3. Enclosure: Comply with NEMA 250.

4. Provide with control and pilot devices matching tNEMA type specified for the
enclosure.

CONDUCTORS AND CABLES
Power Wiring to Supply Side of Remote-Control Povurces: Not smaller than No. 12

AWG. Comply with requirements in Division 26 Secti “Low-Voltage Electrical Power
Conductors and Cables.”

PART 3 - EXECUTION

3.1

A.

3.2

3.3

WIRING INSTALLATION

Wiring Method: Comply with Division 26 Section “beVoltage Electrical Power Conductors
and Cables.” Minimum conduit size shall be % inch.

IDENTIFICATION

Identify components and power and control wiringcading to Division 26 Section
“Identification for Electrical Systems.”

1. Identify controlled circuits in lighting contactors

2. Identify circuits or luminaries controlled by phetectric sensors.

Label time switches and contactors as indicatetbocuments.
FIELD QUALITY CONTROL

Perform the following field tests and inspections @repare test reports:

1. After installing time switches and sensors, anceraftlectrical circuitry has been
energized, adjust and test for compliance with irequents.

2. Operational Test: Verify operation of each lighticontrol device, and adjust time
delays.
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B. Lighting control devices that fail tests and indjmts are defective work.

END OF SECTION 26 0923
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SECTION 26 2200 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following types of drpéytransformers rated 600 V and less, with
capacities up to 1000 kVA:

1. Distribution transformers.

2. Buck-boost transformers.

Related Sections include the following:
1. Division 26 Section "Electrical Special Inspecti@msl Testing."

SUBMITTALS

Product Data: Include rated nameplate data, cégsciweights, dimensions, minimum
clearances, installed devices and features, antbrpemce for each type and size of
transformer indicated.

Operation and Maintenance Data: For transformersdlude in emergency, operation, and
maintenance manuals.

QUALITY ASSURANCE

Source Limitations: Obtain each transformer typeough one source from a single
manufacturer.

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with IEEE C57.12.91, "Test Code for Dry-Typistribution and Power Transformers."
DELIVERY, STORAGE, AND HANDLING

If stored in areas subjected to weather, elevagesthitchboards to prevent direct contact to
earth or concrete slabs and cover transformersirfain 20 mil plastic sheeting) to provide
protection from weather, dirt, dust, corrosive sabses, and physical damage. Remove loose
packing and flammable materials from inside tramsfs.
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1.6

A.

COORDINATION

Coordinate size and location of concrete bases adgthal transformer provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcemand, formwork requirements are specified in
Division 03.

Coordinate installation of wall-mounting and starethanging supports with actual transformer
provided.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

ACME Electric Corporation

Eaton Electrical Inc.; Cutler-Hammer

General Electric

Siemens

Square D

arwpdpE

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, atecbunits for 60-Hz service.
Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices excipttaps.

1. Internal Coil Connections: Brazed or pressure type

2. Coil Material: Aluminum

3. Coil Material : 15KVA and larger may be Aluminum

DISTRIBUTION TRANSFORMERS

Comply with NEMA ST 20, and list and label as coympd with UL 1561.
Cores: One leg per phase.

Enclosure: Ventilated for indoor applications. dlyt enclosed, nonventilated, NEMA 250,
Type 3R for outdoor applications.

1. Core and coil shall be encapsulated within resmpaund, sealing out moisture and air.

Transformer Enclosure Finish: Comply with NEMA 250
1. Finish Color: ANSI 61 gray

Taps for Transformers Smaller Than 3 kVA: One &gt tap above normal full capacity.

Taps for Transformers 7.5 to 24 kVA: Two 5 percapis below rated voltage.
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G.

2.4

2.5

Taps for Transformers 25 kVA and Larger: Two 2€sgent taps above and four 2.5 percent
taps below normal full capacity.

Insulation Class: 220 deg C, UL-component-recagphimsulation system with a maximum of
115 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA dradger:
1. Complying with NEMA TP 1, Class 1 efficiency levels
2. Tested according to NEMA TP 2.

K-Factor Rating: Transformers indicated to be Ktfa rated shall comply with UL 1561

requirements for nonsinusoidal load current-hargdloapability to the degree defined by

designated K-factor.

1. Unit shall not overheat when carrying full-load m@nt with harmonic distortion
corresponding to designated K-factor.

2. Indicate value of K-factor on transformer nameplate

Electrostatic Shielding: Each K-rated transforsteall be provided with electrostatic shielding.
Each winding shall have an independent, singléwidth copper electrostatic shield arranged
to minimize interwinding capacitance.
1. Arrange coil leads and terminal strips to minimiz@acitive coupling between input and
output terminals.
2. Include special terminal for grounding the shield.
3. Shield Effectiveness:
a. Capacitance between Primary and Secondary Windingdot to exceed 33
picofarads over a frequency range of 20 Hz to 1 MHz
b. Common-Mode Noise Attenuation: Minimum of minusO1@BA at 0.5 to 1.5
kHz; minimum of minus 65 dBA at 1.5 to 100 kHz.
C. Normal-Mode Noise Attenuation: Minimum of minus 8BA at 1.5 to 10 kHz.

Wall Brackets: Manufacturer's standard brackets.

Low-Sound-Level Requirements: Minimum of 3 dBAdedban NEMA ST 20 standard sound
levels when factory tested according to IEEE C5B12

IDENTIFICATION DEVICES

Nameplates: Provide nameplate for each transforméameplates and label products are
specified in Division 26 Section "Identificationrf&lectrical Systems."

SOURCE QUALITY CONTROL
Test and inspect transformers according to IEEE T591.

Factory Sound-Level Tests: Conduct sound-levés teis equipment for this Project.
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PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine conditions for compliance with enclosuned ambient-temperature requirements for
each transformer.

Verify that field measurements are as needed tataiai working clearances required by
NFPA 70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete basessigtable mounting conditions where
transformers will be installed.

Verify that ground connections are in place anduiegnents in Division 26 Section
"Grounding and Bonding for Electrical Systems" héveen met. Maximum ground resistance
shall be 5 ohms at location of transformer.

Proceed with installation only after unsatisfactoopnditions have been corrected.
INSTALLATION

Install wall-mounting transformers level and plumiith wall brackets fabricated by
transformer manufacturer.

Arrange indoor transformers to provide 6 inchearckpacing from any wall, switchboard or
obstruction from each side and at the rear ofrdmestormer for air circulation.

Construct concrete housekeeping equipment padsafir transformer as follows:

1. Coordinate size of equipment pad with actual plajsize of unit(s) provided. Construct
base no more than 1/2-inch larger in both direstithran the overall dimensions of the
supported unit. If transformer is to be set irelimith other equipment, the pad shall be
continuous to accommodate all the equipment line-up

2. Form concrete pads with framing lumber with fornease compounds. Chamfer top
edge and corners of pad.

3. Place concrete and allow to cure before instattlawd units. Use Portland Cement
conforming to ASTM C 150, 3,000 psi compressiveersgth, and normal weight
aggregate.

4, Construct concrete bases and anchor floor-mountiremsformers according to
manufacturer's written instructions.

Install all transformers with vibration isolatorsUse 3/8 inch thick neoprene bearing pads
anchored to pad with 3/8 inch x 3-3/4 inch minim@teel set bolts at each corner.

Flexible metal conduit connections may be usedamsformers. Use liquid-tight for outdoors,
in moist/humid locations, areas subject to watengpdripping oil, dripping grease, dripping
water and in corrosive atmosphere.

Provide underground connections to all floor-modritansformers 45 KVA and larger.
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3.3

A.

3.4

3.5

A.

CONNECTIONS

Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section i-&/oltage Electrical Power Conductors
and Cables."

Tighten electrical connectors and terminals acogrdio manufacturer's published torque-
tightening values. If manufacturer's torque valaes not indicated, use those specified in
UL 486A and UL 486B.

Separately Derived Systems: Comply with NFPA 7@cke 250 requirements for connecting
to grounding electrodes and for bonding requirement

ADJUSTING

Record transformer secondary voltage at each oniaff least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimuoitage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate gel{@lus 10 percent and not being lower
than nameplate voltage minus 3 percent at maxinoath ¢onditions. Submit recording and tap
settings as test results.

Output Settings Report: Prepare a written remanording output voltages and tap settings.
CLEANING

Vacuum dirt and debris; do not use compressea a@issist in cleaning.

END OF SECTION
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SECTION 26 2413 - SWITCHBOARDS

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

Related Sections include the following:

1. Division 26 Section "Fuses."

2. Division 26 Section "Transient Voltage Suppression.

3. Division 26 Section "Electrical Special Inspecti@m Testing."

SUMMARY

This Section includes service and distribution shibards rated 600 V and less.
DEFINITIONS

EMI: Electromagnetic interference.

GFP: Ground-fault protection.

TVSS: Transient voltage surge suppressor.

SUBMITTALS

Product Data: For each type of switchboard, oveetu protective device, transient voltage
suppression device, ground-fault protector, acegsand components. Include dimensions and
manufacturers' technical data on features, perfocmaelectrical characteristics, ratings, and
finishes.

Shop Drawings: For each switchboard and relateipatgnt.

1. Dimensioned plans, elevations, sections, and detaitluding required clearances and
service space around equipment. Show tabulatidnmistalled devices, equipment
features, and ratings. Include the following:

a. Enclosure types and details for types other thaMNR50, Type 1.

b. Bus configuration, current, and voltage ratings.

C. Short-circuit current rating of switchboards an@m@urrent protective devices.

d. Descriptive documentation of optional barriers #jmet for electrical insulation
and isolation.

e. Features, characteristics, ratings, and factortingst of individual overcurrent
protective devices and auxiliary components.

f. Front elevation showing the arrangement of all owaent protective devices.
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C.

15

1.6

Operation and Maintenance Data: For switchboandscamponents to include in emergency,
operation, and maintenance manuals. In additioitetms specified in Division 01 Section
"Operation and Maintenance Data," include the foiimy:

1. Routine maintenance requirements for switchboandsail installed components.

2. Manufacturer's written instructions for testing aadjusting overcurrent protective

devices.

3. Time-current curves, including selectable rangesxh type of overcurrent protective
device.

QUALITY ASSURANCE

Source Limitations: Obtain switchboards througk saurce from a single manufacturer.

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NEMA PB 2, "Deadfront Distribution Swhboards."
Comply with NFPA 70.

Codes and Standards:

1. Electrical Code Compliance: Comply with applicaldeal code requirements of the
authority having jurisdiction as applicable to alkition, and construction of
service-entrances.

2. NEMA Compliance: Comply with applicable constroectiand installation requirements
for service-entrance equipment and accessories.

3. UL Compliance: Comply with construction and ingtdbn requirements of
UL standards for service-entrance equipment anessccies.

4. Provide service-entrance equipment and accessuhies are UL-listed and labeled, and
marked, "SUITABLE FOR USE AS SERVICE EQUIPMENT (SE)S

5. IEEE Compliance: Comply with applicable requiretseof IEEE Std 241 pertaining to
service entrances.

6. Comply with ANSI installation requirements for alegvound service-entrance
conductors.

DELIVERY, STORAGE, AND HANDLING
Deliver in sections or lengths that can be movest phstructions in delivery path.

Store indoors in clean dry space with uniform terapge to prevent condensation. Protect
from exposure to dirt, fumes, water, corrosive sases, and physical damage.

If stored in areas subjected to weather, elevagesthitchboards to prevent direct contact to
earth or concrete slabs and cover switchboardsirfmaim 20 mil plastic sheeting) to provide
protection from weather, dirt, dust, corrosive sabses, and physical damage. Remove loose
packing and flammable materials from inside switdrds; install electric heating (250 W per
section) to prevent condensation.

Handle switchboards according to NEMA PB 2.1 andCIRE400.
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1.7

A.

COORDINATION

Coordinate layout and installation of switchboaedsl components with other construction
including conduit, piping, equipment, and adjacsuatfaces. Maintain required workspace
clearances and required clearances for equipmeasacdoors and panels.

Coordinate size and location of concrete basesst &&hor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are sptih Division 03.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

Manufacturer: Subject to compliance with requiraetae provide the products by one of the
following:
1.  Cutler-Hammer.

2. General Electric Co.
3. Siemens.
4. Square D.

Front-Connected, Front-Accessible Switchboard: salitions shall be front and rear aligned.
Enclosure: Steel, NEMA 250, Type 1 or 3R whereaithsd outdoors.

Enclosure Finish for Outdoor Units: Factory-applfnish in manufacturer's standard color,
undersurfaces treated with corrosion-resistant nooadéing.

Enclosure Finish for Indoor Units: Factory-applfedsh in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal aué.

Provide space for non-utility metering / monitorimgter.
Bus Transition and Incoming Pull Sections: Matchad aligned with basic switchboard.

Hinged Front Panels: Allow access to circuit berakmetering, accessory, and blank
compartments.

Buses and Connections: Three phase, four wiresardtherwise indicated.

1. Phase- and Neutral-Bus Material: Tin-plated alwminwith copper feeder circuit
breaker line connections.

2. Load Terminals: Insulated, rigidly braced, silygated, copper runback bus extensions
equipped with pressure connectors for outgoingudirconductors. Provide load
terminals for future circuit-breaker positions all fampere rating of circuit-breaker
position.

3. Ground Bus: 1/4-by-2-inch- (6-by-50-mm-) minimuires hard-drawn copper of
98 percent conductivity, equipped with pressurenectors for feeder and branch-circuit
ground conductors. For busway feeders, extendateziequipment grounding cable to
busway ground connection and support cable atiatgin vertical run.

4. Contact Surfaces of Buses: Silver plated.
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2.2

2.3

5. Main Phase Buses, Neutral Buses, and Equipmentn@rBuses: Uniform capacity for

entire length of switchboard's main and distributisections. Provide for future

extension.

Isolation Barrier Access Provisions: Permit cheglkof bus-bolt tightness.

Neutral Buses: 100 percent of the ampacity of phases, unless otherwise indicated,

equipped with pressure connectors for outgoingudireeutral cables. Bus extensions for

busway feeder neutral bus are braced.

8. Each section(s) shall be provided with maximumigattheight phase bussing available
or more unit for breaker mounting space within éué height switchboard enclosure.
The remainder of the unused bused space shallovepd with blank filler plates ready
for future use.

9. Main Phase Buses and Neutral Bus: The ampere kinggan its entire length shall not
be reduced or tapered for both the horizontal agwical busing in each switchboard
enclosure.

No

Future Devices: Equip compartments with mountingckets, supports, bus connections, and
appurtenances at full rating of circuit-breaker paniment.

Bus-Bar Insulation: Factory-applied, flame-retargaape wrapping of individual bus bars or
flame-retardant, spray-applied insulation. Miniminmsulation temperature rating: 105 deg C.

SERVICE-ENTRANCE EQUIPMENT SECTION

General: Provide service-entrance equipment ame@saories; of types, sizes, ratings and
electrical characteristics indicated, which complth manufacturer's standard materials, design
and construction in accordance with published pecbdaformation, and as required for
complete installation; and as herein specified.

TVSS (Transient Voltage Surge Suppression): PeWdSS system integral within the service
equipment which shall be factory installed and cletaty connected. The component shall be
part of the equipment's U.L. labeling. Refer toviBibn 26 Section "Transient Voltage
Suppression."

OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: NEMA AB 3, with intepting capacity to meet available fault

currents.

1. Thermal-Magnetic Circuit Breakers: Quick-make,adbreak toggle mechanism with
inverse time-current element for low-level overlsadnd instantaneous magnetic trip
element for short circuits.

2. Adjustable Instantaneous-Trip Circuit Breakersovte for circuit-breaker frame sizes
250 A and larger magnetic trip element with frordtmted, field-adjustable trip setting.

3. Electronic trip-unit circuit breakers, provide foircuit-breaker frame sizes 600A and
larger: Shall have RMS sensing, field-replaceabteng plug, and the following field-
adjustable settings:

a. Instantaneous trip.
b. Long- and short-time pickup levels.
C. Long- and short-time time adjustments.
d. Ground-fault pickup level, time delay, arftifesponse.
4. GFCI Circuit Breakers: Single- and two-pole configtions with 5-mA trip sensitivity.

SWITCHBOARDS 26 2413 -4



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

B.

24

Molded-Case Circuit-Breaker Features and Accessoritandard frame sizes, trip ratings, and

number of poles.

1. Lugs: Mechanical style, suitable for number, sigp,ratings, and conductor material.

2. Application Listing: Appropriate for applicatiorrqvide type HACR for heating, air-
conditioning and refrigerating equipment.

3. Shunt Trip: When specified or required, provide -12Qrip coil energized from a
separate circuit, set to trip at 75 percent ofdatatage.

ACCESSORY COMPONENTS AND FEATURES

Furnish accessory set including tools and miscetlas items required for overcurrent
protective device test, inspection, maintenance cgreration.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine elements and surfaces to receive switchbofor compliance with installation
tolerances and other conditions affecting perfortean

Proceed with installation only after unsatisfactoonditions have been corrected.
INSTALLATION
Install switchboards and accessories according@®A PB 2.1 and NECA 40.

Provide concrete housekeeping base and anchomftehisoards level on the concrete base.

The concrete materials and installation requiresarg specified in Division 03.

1. For switchboards, install epoxy-coated anchor bthitgg extend through concrete base
and anchor into structural concrete floor.

2. Place and secure anchorage devices. Use settingindsa templates, diagrams,
instructions, and directions furnished with item$é embedded.

3. Install anchor bolts to elevations required forgmoattachment to switchboards.

4. Coordinate and receive approval of Service EntreBwechboard's concrete base with
serving utility.

Temporary Lifting Provisions: Remove temporarytidi§j eyes, channels, and brackets and
temporary blocking of moving parts from switchboartdts and components.

Operating Instructions: Frame and mount the pdinteasic operating instructions for
switchboards. Fabricate frame of finished woodnmtal and cover instructions with clear
acrylic plastic. Mount on front of switchboards.

Install overcurrent protective devices, transienbltage suppression devices, and
instrumentation.

1. Set field-adjustable switches and circuit-breakiprranges.

2. Settings shall be based on "Coordination Studyedsed in this Section.
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3.3

A.

3.4

3.5

IDENTIFICATION

Identify field-installed conductors, interconnegtiwiring, and components; provide warning
signs as specified in Division 26 Section "Identtion for Electrical Systems."

CLEANING

On completion of installation, inspect interior aagterior of switchboards. Remove paint
splatters and other spots. Vacuum dirt and debigsnot use compressed air to assist in
cleaning. Repair exposed surfaces to match otigmah.

DEMONSTRATION

Engage a factory-authorized service representédivteain Owner's maintenance personnel to
adjust, operate, and maintain switchboards, ovegntiprotective devices, instrumentation, and
accessories. Refer to Division 01.

END OF SECTION
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SECTION 26 2416 - PANELBOARDS

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Related Sections include the following:
1. Division 26 Section "Transient Voltage Suppression.
2. Division 26 Section "Electrical Special Inspecti@m Testing."

PERFORMANCE REQUIREMENTS

Seismic Performance : The Panelboards shall witldsthe effects of earthquake motions
determined by IBC Seismic Design Category ‘C’

SUBMITTALS

Product Data: For each type of panelboard, switchand overcurrent protective device,
transient voltage suppression device, accessodycamponent indicated. Include dimensions
and manufacturers' technical data on featurespgeaince, electrical characteristics, ratings,
and finishes.

Shop Drawings: For each panelboard and relateigegunt.

1. Include dimensioned plans, elevations, sectiond datails. Show tabulations of installed

devices, equipment features, and ratings.

Detail enclosure types and details for types otinen NEMA 250, Type 1.

Detail bus configuration, current, and voltagerasi.

Short-circuit current rating of panelboards androveent protective devices.

Detail features, characteristics, ratings, andofgcsettings of individual overcurrent

protective devices and auxiliary components.

Where applicable, include wiring diagrams for povgggnal, and control wiring.

Terminal lug sizes for conductors.

All the information for the circuit breaker numbgiarrangement shall be obtained from

the panel schedules and shall reflect the actualitibreaker arrangement as shown on

the documents. All odd circuit numbering on the Bid all even circuit numbering on

the right.

9. If the circuit breaker arrangements have been tstjuend deviate from the branch circuit
numbering as shown on the documents, the submitttilse rejected

10. The indication of the breaker sizes and quantdidy, for the various circuit breakers in
each panelboard will be unacceptable.

aprwd

© N

Seismic Qualification Certificates : Submit cedstion that the panelboards overcurrent
protective devices, accessories and componentsmitiistand the determined seismic forces.
Include the following:
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1.7

1.8

1. Basis for Certification : Indicate whether withstazertification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outlined Drawings of Equipment Unitdentify center of gravity and
locate and describe mounting and anchorage prongisio

3. Detailed description of equipment anchorage devicesvhich the certification is based
and their installation requirements

Operation and Maintenance Data: For panelboardscamponents to include in emergency,

operation, and maintenance manuals. In additioitetms specified in Division 01 Section

"Operation and Maintenance Data," include the foiimy:

1. Manufacturer's written instructions for testing aadjusting overcurrent protective
devices.

2. Time-current curves, including selectable rangesefich type of overcurrent protective
device that allows adjustments.

QUALITY ASSURANCE

Source Limitations: Obtain panelboards, overcurnemtective devices, components, and
accessories from single manufacturer.

Product Selection for Restricted Space: Drawingdicate maximum dimensions for
panelboards including clearances between panelbaard adjacent surfaces and other items.
Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for ideshlocation and application.

Comply with NEMA PB 1.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Handle and prepare panelboards for installatiooraieg to NEMA PB 1.

Store indoors in clean dry space with uniform terapee to prevent condensation. Protect
from exposure to drywall dust, dirt, paint, fumegter, corrosive substances and physical
damage.

COORDINATION

Coordinate layout and installation of panelboandd eomponents with other construction that

penetrates walls or is supported by them, includitegtrical and other types of equipment,

raceways, piping, encumbrances to workspace clearsquirements, and adjacent surfaces.
Maintain required workspace clearances and requitearances for equipment access doors
and panels.

EXTRA MATERIALS

Keys: Six spares for each different type of paoatd locks for each building.
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

All products provided under this section shall béhe same manufacturer for the products that
are provided under Section 26 2413 SwitchboardshjeBu to compliance with these
requirements, provide panelboard products by oreofollowing manufacturers:

1. Eaton Corporation; Cutler-Hammer.

2. General Electric Co.

3. Siemens.

4. Square D.

GENERAL REQUIREMENTS

Enclosures: Flush and surface mounted cabinets.

1. Rated for environmental conditions at installedatoam.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.

2. Door-in-Door Trim Fronts:

a. Trim front steel shall meet strength and rigidigguirements per UL 50 standards.

b. Door-in-door trim front shall both be hinged as igége, available in flush, or
surface mount. Trim front door shall have roundedhers and edges free of burrs.

C. Locks shall be cylindrical tumbler type with largenclosures requiring sliding
vault locks with 3-point latching. All lock assehds shall be keyed alike.

3. Finishes:

a. Panels and Trim: Steel, factory finished immedyjaadter cleaning and pretreating
with manufacturer's standard two-coat, baked-orstirconsisting of prime coat
and thermosetting topcoat.

b. Back Boxes: Galvanized steel.

Incoming Mains Location: Top and bottom
1. Main breakers shall not be mounted as part of tiaadh circuit bussed space or as a
back-feed unit utilizing the available branch citdaussed space

Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent condutstivi

2. Equipment Ground Bus: Adequate for feeder and dbraircuit equipment grounding
conductors; bonded to box.

Conductor Connectors: Suitable for use with cotmtumaterial and sizes.

Material: Dual rated for aluminum and copper.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Meataitype.

Feed-Through Lugs: Mechanical type, suitable & with conductor material. Locate
at opposite end of bus from incoming lugs or maawice.

Subfeed (Double) Lugs: Mechanical type suitable dee with conductor material.
Locate at same end of bus as incoming lugs or oeice.

e A

o

Future Devices: Mounting brackets, bus connecifithesr plates, and necessary appurtenances
required for future installation of devices.
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F.

2.3

A.

2.4

Panelboard Short-Circuit Current Rating: Fullyerhtto interrupt symmetrical short-circuit
current available at terminals.

NON-LINEAR PANELBOARDS

Buses:

1. Copper phase and neutral buses; 200 percent capacitral bus and lugs.

2. Copper equipment and isolated ground buses.

3. Extra-Capacity Neutral Buses and Lugs: Rated 200gmt of phase bus and lugs.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

For Circuit-Breaker Frame Sizes 125 A and SmalBwlt-on circuit breakers.

For Circuit-Breaker Frame Sizes Larger Than 125Bult-on circuit breakers; plug-in circuit
breakers where individual positive-locking devieguires mechanical release for removal.

Molded-Case Circuit Breaker (MCCB): Comply with 4B9, with interrupting capacity to

meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Quick-make,adbreak toggle mechanism with
inverse time-current element for low-level overlsadnd instantaneous magnetic trip
element for short circuits.

2. Adjustable Instantaneous-Trip Circuit Breakers,vpte for circuit-breaker frame sizes
250 A and larger: Magnetic trip element with frombunted, field-adjustable trip setting.

3. The main circuit breaker shall not be mounted asaach or backfeed unit utilizing the
available branch bussed space.

4, GFCI Circuit Breakers: Single- and two-pole couofigtions with Class A ground-fault
protection (5-maA trip).

5. Molded-Case Circuit-Breaker (MCCB) Features andeisories:

a. Standard frame sizes, trip ratings, and numbeplefsp

b. Lugs: Mechanical style, suitable for number, sizg ratings, and conductor
materials.

C. Application Listing: Appropriate for application; ype SWD for switching
fluorescent lighting loads; Type HACR for heatingjr-conditioning, and
refrigerating equipment.

d. Shunt Trip: Where shunt-trip is applicable andiéated on the documents,
provide 120V trip coil energized from separate witrcset to trip at 75 percent of
rated voltage.

e. Handle Padlocking Device: Fixed attachment, fakiog circuit-breaker handle
in on or off position.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION
Receive, inspect, handle, and store panelboarasdicg to NEMA PB 1.1.

Examine panelboards before installation. Rejenefimards that are damaged or rusted or have
been subjected to liquid saturation.

PANELBOARDS 26 2416 - 4



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

C.

3.2

3.4

Examine elements and surfaces to receive panekofmd compliance with installation
tolerances and other conditions affecting perforreanf the Work.

Proceed with installation only after unsatisfactoonditions have been corrected.
INSTALLATION
Install panelboards and accessories according {dAEB 1.1.

Mount panelboard so that the operating handle @fhilghest possible circuit breaker that may
be installed is not more than 6'-6" above the flmoworking platform.

Mount panelboard cabinet plumb and rigid withoustalition of box. Mount recessed
panelboards with fronts uniformly flush with waithish and mating with back box.

Install overcurrent protective devices and congrslinot already factory installed.

Install filler plates in unused spaces.

Arrange conductors in panelboard gutters into gspap bundled and wrapped with wire ties.
IDENTIFICATION

Identify field-installed conductors, interconnegtimiring, and components; provide warning
signs complying with Division 26 Section "Ident#iion for Electrical Systems."

Create a circuit directory to indicate installedcuit loads; incorporate Owner's final room
designations. Provide typewritten circuit direasr handwritten directories are not acceptable.
The final directories shall include all field chasg revisions, etc.

Panelboard Nameplates: Label each panelboardawiimeplate complying with requirements
for identification specified in Division 26 Secti8ldentification for Electrical Systems."

Device Nameplates: Label each branch circuit devit distribution panelboards with a
nameplate complying with requirements for idenéfion specified in Division 26 Section
"Identification for Electrical Systems."

ADJUSTING

Adjust moving parts and operable component to fanctsmoothly, and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip rangesampliance to the Coordination Study.

END OF SECTION
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SECTION 26 2726 - WIRING DEVICES

PART 1 - GENERAL

11

A.

1.2

13

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

Receptacles, receptacles with integral GFCI, asdcated device plates.
Twist-locking receptacles and cord caps.

Toggle switches and wall-box dimmers.

Pendant cord-connector devices.

Cord and plug sets.

arwnNpE

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a deviceliaach-circuit conductor.
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: List of legends and description aterials and process used for premarking
wall plates.

Samples: At the discretion of the architect/engin@rovide one for each type of device and
wall plate specified, in each color specified.

QUALITY ASSURANCE

Source Limitations: Obtain all wiring devices amadsociated wall plates from a single
manufacturer and one source.

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

24

2.5

2.6

MANUFACTURERS

To ensure a uniform installation, all switches,emacles, device plates and other related
products furnished under this Section shall be igext by only one of the approved
manufacturers. Mixing of manufacturers will beedpd. Subject to compliance with these
requirements, provide products by one of the fallmymanufacturers:

1. Hubbell Incorporated

2. Leviton

3. Pass & Seymour/Legrand

STRAIGHT BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A: Comply witEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498. Specification @Gra heavy-duty, self-grounding brass
wiring devices in types, characteristics, and eleaitratings for applications indicated.

Tamper-Resistant Convenience Receptacles, 125 VA: 2Comply with NEMA WD 1,
NEMA WD 6 configuration 5-20R, and UL 498.

GFCI DEVICES

General Description: Straight blade and blank-fawen-feed-through type. Comply with
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class And include indicator light that is
lighted when device is tripped.

TWIST-LOCKING RECEPTACLES

Single Convenience Receptacles, 125V, 20 A: Cpmyth NEMA WD 1, NEMA WD 6
configuration as indicated on documents and UL 4@Bless noted otherwise, contractor to
provide matching cord cap.

CORD AND PLUG SETS

Description: Match voltage and current ratings andhber of conductors to requirements of

equipment being connected.

1. Cord:  Rubber-insulated, stranded-copper conductaigh jacket, green-insulated
grounding conductor.

2. Plug: Nylon body and integral cable-clamping jaatch cord and receptacle type for
connection.

TOGGLE SWITCHES
Comply with NEMA WD 1 and UL 20.

Single and Double Pole Switches: Heavy duty, qtyipe, UL listed, rated for 20A, 120/277
VAC.
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C.

2.7

2.8

Key-Operated Switches, 120/277 V, 20 A:
1. Description: Single pole, cam type locking swittheThe pin-type locking will be
unacceptable.

Single-Pole, Double-Throw, Momentary Contact, Ce@# Switches, 120/277 V, 20 A; for
use with mechanically held lighting contactors.

WALL-BOX DIMMERS

Control: Continuously adjustable slider with seglole or three-way switching. Comply with
UL 1472.

Incandescent Lamp Dimmers: 120 V; control shdlbfe square-law dimming curve. On-off
switch positions shall bypass dimmer module.
1. 600 W dimmers shall require no derating when gangjédother devices.

Fluorescent Lamp Dimmer Switches: Modular; conigatiwith dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmerdstl combination capable of consistent
dimming with low end not greater than 20 percerfubforightness.

WALL PLATES

Provide plates with the following construction ig@s:
1. Nylon, high impact smooth face.

2. Security type, 14 gauge, brushed steel.

3. Steel plate, galvanized.

Provide high-impact nylon wall plates in all areas.
1. Except within the Administration areas, all walhgs shall be secured with Pinned Torx-
Plus or Pinned Torx head screws, including all yktes for devices located outdoors.

Provide wall plates with manufactured hot stampecergraved black filled lettering at the

following areas. The use of permanent ink-type raeskstick-on labels or the adhesive type

lettering will be unacceptable.

1.  Wall plates for all exhaust fan switches shall ré&aH FAN.'

2. Wall plates for light switches that are remotelgdted other than in the same room that
control the lighting for the Inmate areas shaldr88lMATE LTG.'

3. Other wall plates with lettering or identificatias indicated on drawings.

Weather resistant coverplates:

1. Provide lever type control cover for switches.

2. Receptacles installed outdoors where exposed tdhesear in other wet locations,
provide cover enclosure so that the integrity &f wWeatherproofing is not affected when
the receptacle is in use. Provide durable corrosgmistant polycarbonate covers with
bottom cord openings

3. The coverplates screws shall be secured with teadtscrews
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Coordination with Other Trades:

1.

Take steps to insure that devices and their boseepratected. Do not place wall finish
materials over device boxes and do not cut holebdres with routers that are guided by
riding against the outside of the boxes.

Keep outlet boxes free of plaster, drywall jointrgabund, mortar, cement, concrete, dust,
paint, and other foreign material

Install device boxes in brick or block walls sotthi@e cover plate does not cross a joint
unless the joint is troweled flush with the facelod wall.

Install wiring devices after all wall preparation¢luding painting, is complete.

Rough openings that are made too large for waletsutn gyp-board or masonry walls,
provide finish grout or plaster fill around outlgisior to finishing of walls. Schedule
installation of finish plates after the surface mpwhich they are installed has received
final finish.

B. Conductors:

1.

2.

Do not strip insulation from conductors until jiistfore they are spliced or terminated on
devices.

Strip insulation evenly around the conductor usoas designed for the purpose. Avoid
scoring or nicking of solid wire or cutting stranidsm stranded wire. Stripping shall be
done in such a manner that conductors are not egpaiserminals.

The length of free conductors at outlets for deviskall meet provisions of NFPA 70,

Article 300, without pigtails.

Existing Conductors:

a. Cut back and pigtail, or replace all damaged cotutac

b. Straighten conductors that remain and remove cor@nd foreign matter.

C. Pigtailing existing conductors is permitted prowdie outlet box is large enough.

C. Device Installation:

1.

2.

10.

11.

Replace all devices that have been in temporaryduseg construction or devices that
show signs that they were installed before buildinighing operations were complete.
Keep each wiring device in its package or otheryisgected until it is time to connect
conductors.

Do not remove surface protection, such as plastcdnd smudge covers, until the last
possible moment.

Connect devices to branch circuits using pigthitg aire not less than 6 inches in length.
Use side wiring with binding-head screw terminai§rap solid conductor tightly
clockwise, 2/3 to 3/4 of the way around terminaksc

When conductors larger than No. 12 AWG are indaléplice No. 12 AWG pigtails for
device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fibeplastic washers used to hold device
mounting screws in yokes, allowing metal-to-metaitact.

Ground fault circuit interrupter receptacles sipativide protection as a stand-alone unit.
No other downstream receptacles shall be protdmtenh individual GFCI device.

All outdoor devices with weatherproof covers shadl installed so that the cover lids
close in the downward direction.

Inside the device outlet box or on the backsidethaf wallplate, mark legibly with
permanent black marker indicating the panel andthach circuit number(s)
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D. Receptacle Orientation:
1. Install ground pin of vertically mounted receptactown and on horizontally mounted
receptacles to the right.

E. Arrangement of Devices: Group adjacent switcheteusingle, multigang wall plates. Provide
proper barrier between devices of different volsaged between normal and generator systems

F.  Coordinate final locations of floor service outles suit arrangement of partitions and
furnishings.

3.2 TABLES
A. To ensure a uniform installation, all devices thia to be provided under this contract shall be

of one manufacturer. Provide alkceptacles and switches as manufactured by obnihe
following: 'Leviton', 'Hubbell' or 'Pass & Seymaur'

TABLE-1 RECEPTACLES

RATING LEVITON HUBBELL P&S

Duplex 5-20R/20A 5362-I HBL-5352-1 5352-I

Single 5-20R/20A 5351-I HBL-5351-I 5361-I
(1) Duplex 5-20R/20A 5362-GY HBL-5352-GRY 5352-GRY
(1) Single 5-20R/20A 5351-GY HBL-5351-GRY 5361-GRY
(2a) GFCI Duplex 5-20R/20A 6899-1(R) GF535ZIR) 2091-1(R)
(2b) GFCI Duplex 5-20R/20A 6490-I
(3) Duplex 5-20R/20A 5362-R HBL-5352RDB  5352-R
(4) Duplex 5-20R/20A 5362-G HBL-5352GRY 5352-GRY
(5) Duplex 5-15R/15A 5262-SG-I HBL-SG62HI SG62-HI
(6) Duplex/20A 5380-I 5360-IS 6362-ISP
(7) Duplex 5-20R/20A 5362-1G IG-5362 IG-6300
(8) Single 5-15R/15A 5261-CH-BR 5233 S3733
(9) Single 14-30R/30A, 125/250V 278 9430A 3864
(10) Single 14-50R/50A, 125/250V 279 9450A 3894

NOTES for Table-1 Receptacles
Provide the following types of receptacle omligere shown or noted on the drawings.
(1) Computer receptacle noted as 'C' on plansy greeptacle with gray wallplate. (May or may
not be generator system.)
(2a) GFCI : Ground fault circuit interrupter.
(2b) GFCI : Blank face ground fault circuit inteptar device
(3) Generator system connections: Red receptathered wallplate
(4) UPS connections (uninterruptible power systBiag receptacle with blue wallplate
(5) TR - Tamper-resistant receptacles.
(6) TVSS - Transient voltage surge suppressor tackp
(7) 1G - Orange face isolated grounding receptacles
Provide blue wallplate when connected to UPS vigegator system.
(8) Single receptacle on recessed brass wallplakesivong hook for hanging heavy clocks.
(9) Dryer receptacle (3-pole, 4-wire grounding).
(10) Range receptacle (3-pole, 4-wire grounding).
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TABLE-2 SWITCHES

TYPE RATING LEVITON HUBBELL P&S

SPST Toggle 20A, 120/277 1221- HBL-1221-1 20AC1-I

3-Way Toggle 20A, 120/277 1223l HBL-1223-1 20AC3-

4-Way Toggle 20A, 120/277 1224-| HBL-1224-1 20AC4-
(1) SPST Toggle 20A, 120/277 1221-R HBL-1221-R @0ARed
(1) 3-Way Toggle 20A, 120/277 1223-R HBL-1223-R AZXB-Red
(1) 4-Way Toggle 20A, 120/277 1224-R HBL-1224-R AZI-Red
(2) SPST Keyed 20A, 120/277 20AC1-KL
(2) 3-Way Keyed 20A, 120/277 20AC3-KL
(2) 4-Way Keyed 20A, 120/277 20AC4-KL
(3) SPST Lighted Toggle 20A, 120 1221-LHI HBL-12PR1] 20AC1-CSL
(3) SPST Lighted Toggle 20A, 277 1221-7LC HBL-1221120AC1-CSL
(4) SPST Pilot Light 20A, 120 1221-PLR HBL-1221PPOAC1-CPL
(4) SPST Pilot Light 20A, 277 1221-7PR  HBL-1221PL7

SPDT Center Off, 20A, 120/277 1285-I HBL-1385I 122

Maintained

NOTES for Tabel-2 Switches

(1) Red toggle handle for switches that contrditiigg circuits connected to the generator sys-
tem. Wallplate may remain ivory in color

(2) Cam type locking switches, key operated. Rtetivelve (12) keys total to the Owner.

(3) Lighted toggle handle when load is ‘off’

(4) Red lighted toggle handle when load is ‘on’

END OF SECTION
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SECTION 26 2813 - FUSES

PART 1 - GENERAL

11

A.

1.2

A.

13

1.4

15

FUSES

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Spare-fuse cabinets.

SUBMITTALS

If the fuses that are to be installed for this gcbjis one of the three(3) manufacturers listed, it
will be acceptable to submit only the Manufacturgame and indicating that the fuse types will
comply as specified

Spare fuse list : Prepare and submit a typewritteantory list of each spare fuse size and type
per 1.6 of this section

Operation and Maintenance Data: For fuses to imclid emergency, operation, and
maintenance manuals.
1. In addition to items specified in Division 01 Secti"Operation and Maintenance Data,"
include the following:
a. Let-through current curves for fuses with curremtifing characteristics.
b. Time-current curves, coordination charts and talaled related data.
C. Ambient temperature adjustment information.

QUALITY ASSURANCE

Source Limitations: Obtain fuses from a single ofaaturer.

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NEMA FU 1.

Comply with NFPA 70.

COORDINATION

Coordinate fuse ratings with utilization equipmeameplate limitations of maximum fuse size.
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1.6

A.

EXTRA MATERIALS

Furnish extra materials described below that matdducts installed and that are packaged

with protective covering for storage and identifigith labels describing contents.

1. Fuses: Quantity equal to 10 percent of each fyge aind size, but no fewer than a
guantity of three (3) for each type and size

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

Manufacturers: Subject to compliance with requiats, provide products by one of the
following:

1. Cooper Bussman, Inc.

2. Ferraz Shawmut, Inc.

3. Tracor, Inc.; Littelfuse, Inc.

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartrifigge; class and current rating indicated,;
voltage rating consistent with circuit voltage.

SPARE-FUSE CABINET

Cabinet: Wall-mounted, 24” wide x 12" deep x mimim 30" high, 0.05-inch- (1.27-mm-)

thick steel unit with full-length, recessed pianoged door and key-coded cam lock and pull.

1. Finish: Gray, baked enamel.

2. Identification: "SPARE FUSES" in 1-1/2-inch- (38 high letters on exterior of
door.

3. Fuse Pullers: For each size of fuse

4. Provide six(6) spare keys to owners representative

PART 3 - EXECUTION

3.1

3.2

FUSES

EXAMINATION

Examine utilization equipment nameplates and il&tah instructions. Install fuses of sizes
and with characteristics appropriate for each paf@guipment.

Evaluate ambient temperatures to determine if fagag adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactoonditions have been corrected.
INSTALLATION

Install fuses in fusible devices. Arrange fusesrating information is readable without
removing fuse.
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B. Install one(1) fuse cabinet in each of the maimrampower 480V Electrical room that is served
from a separate padmounted unit

3.3 IDENTIFICATION

A. Install labels indicating fuse replacement inforimaibn inside door of each fused switch.

END OF SECTION
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SECTION 26 2816 - ENCLOSED SWITCHES

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract]uiding General Conditions and other
Division 01 Specification Sections, apply to thecgon.

SUMMARY

This Section includes the following individually omted, enclosed switches and circuit
breakers:

1. Fusible switches.

2. Nonfusible switches.

3. Enclosures.

DEFINITIONS
HD: Heavy duty.
SUBMITTALS

Product Data: For each type of enclosed switclessary, and component indicated. Include
dimensioned elevations, sections, weights, and faahwers' technical data on features,
performance, electrical characteristics, ratingsl, fanishes.

1. Enclosure types and details for types other thaMNR50, Type 1.

2. Current and voltage ratings.

3. Short-circuit current rating.

4, UL listing for series rating of installed devices.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NFPA 70.
COORDINATION
Coordinate layout and installation of switches ammponents with other construction,

including conduit, piping, equipment, and adjacentfaces. Maintain required workspace
clearances and required clearances for equipmeasacioors and panels.
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

All products provided under this section shall Bette same manufacturer for the products
provided under Section 262413 Switchboards. Sulbjecompliance with these requirements,
provide products by one of the manufacturers sjaekif

1. Eaton Corporation; Cutler-Hammer

2. General Electric
3. Siemens
4. Square D

Fusible Switch, NEMA KS 1, Type HD, with clips oolbpads to accommodate specified fuses,
lockable handle with capability to accept two pa#tky and interlocked with cover in closed
position.

Nonfusible Switch, NEMA KS 1, Type HD, lockable & with capability to accept two
padlocks, and interlocked with cover in closed posi

Accessories:

1. Equipment Ground Kit: Internally mounted and laaelor copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capabF being grounded, and bonded; and
labeled for copper and aluminum neutral conductors.

3.  Auxiliary Contact Kit: Auxiliary set of contactsranged to open before switch blades
open.

ENCLOSURES

NEMA AB 1 and NEMA KS 1 to meet environmental carahs of installed location.
1. Outdoor Locations: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine elements and surfaces to receive the @autlasvitches for compliance with
installation tolerances and other conditions aifecperformance.

Proceed with installation only after unsatisfactoopnditions have been corrected.
INSTALLATION

Comply with applicable portions of NECA 1, NEMA HBL, and NEMA PB 2.1 for installation
of the enclosed switches

Mount individual wall-mounting switches with tops aniform height, unless otherwise
indicated. Anchor floor-mounting switches to caterbase.
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3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnegtiwiring, and components; provide warning
signs as specified in Division 26 Section "Identtion for Electrical Systems."

B. Enclosure Nameplates: Label each enclosure witraed metal or laminated-plastic
nameplate as specified in Division 26 Section "tdiation for Electrical Systems."

3.4 CLEANING

A. On completion of installation, vacuum dirt and delirom interiors; do not use compressed air
to assist in cleaning.

B. Inspect exposed surfaces and repair damaged fiishe

END OF SECTION
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SECTION 26 2913 - ENCLOSED CONTROLLERS

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUBMITTALS

Product Data: For each type of enclosed controlleiclude dimensions and manufacturer's
technical data on features, performance, electtitatacteristics, ratings, and finishes.

Shop Drawings: For each enclosed controller.

1. Include dimensioned plans, elevations, sections] aetails, including required
clearances and service space around equipmentw @iholations of installed devices,
equipment features, and ratings. Include the otig:

Each installed unit's type and details.

Nameplate legends.

Short-circuit current rating of integrated unit.

Listed and labeled for series rating of overcurrgmbtective devices in

combination controllers by an NRTL acceptable ttharities having jurisdiction.
e. Features, characteristics, ratings, and factortingst of individual overcurrent

protective devices in combination controllers.

2. Wiring Diagrams: Power, signal, and control wiring

3. devices.

coow

Load-Current and Overload-Relay Heater List: Cdenpiter motors have been installed and
arrange to demonstrate that selection of heatéssattual motor nameplate full-load currents.

Load-Current and List of Settings of Adjustable @vad Relays: Compile after motors have
been installed and arrange to demonstrate thaswiitfch settings for motor running overload
protection suit actual motor to be protected.

QUALITY ASSURANCE

Source Limitations: Obtain enclosed controlleraaingle type through the same manufacturer
as for the switchboards, panels, switches, etc.

Electrical Components, Devices, and Accessorieistetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

Product Selection for Restricted Space: Drawimgicate maximum dimensions for enclosed
controllers, minimum clearances between enclosedralters, and for adjacent surfaces and
other items. Comply with indicated maximum dimensi and clearances.
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1.4 DELIVERY, STORAGE, AND HANDLING
A. Store enclosed controllers indoors in clean, drggcepwith uniform temperature to prevent
condensation. Protect enclosed controllers fromposwre to dirt, fumes, water, corrosive
substances, and physical damage.
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A.  All products provided under this section shall bethee same manufacturer for the products
provided under Division 26 Section "Switchboards.Subject to compliance with these

requirements, provide products by one of the faltagw
1. Eaton Corporation; Cutler-Hammer.

2. General Electric.
3. Siemens.
4. Square D.

B. Magnetic Enclosed Controllers:
1. Combination starter units shall be full-voltage wiemersing, unless shown otherwise
utilizing fusible switches.

a. Fusible switches shall be quick-make, quick-breakd ahall accept class R
dimension fuses and the combination shall safetgrinpt 100,000 amperes.
Fusible combination starters shall provide Typed@rdination to 100,000
amperes. Provide visible blade disconnects to weaalf phases of the switch
assembly have opened

2. Motor Starters:

a. Provide electromechanical type motor starters wveitlil control and overload
integrated into a single or dual microcontroller.

b. The motor starter shall operate over a temperatumge of -40 to 149 deg F (-40 to
65 deg C) and shall meet or exceed the followiran&irds and Certifications:
UL, CSA, NEMA ICS1, ICS2, ICS5.

C. Provide one toroidal current sensor per phase attw 2 percent providing input
to analog circuitry and software which yields a dhgurrent curve paralleling
actual motor heating. Motor FLA shall be set viaodentiometer for 1.0 or greater
Service Factor settings.

d. Provide user-selectable overload Trip Class of ZWand 30 on each Overload
Relay. To adjust factory defaults, Trip Class shalmanually changed using the
Test button and FLA dial.

e. Provide phase loss and phase current unbalancecpoot. If the phase unbalance
of any phase is greater than or less than approeiyn&0 percent of the average,
the device trips. This feature is user enablesdalded and manually changed
using the Test button and FLA dial.

f. Provide each motor starter with a lockable covat grevents unwanted tampering
of FLA dial settings once installed.

g. Control Voltages:

1)  The starter voltage shall be nominal 24V DC front@@8V DC.
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2) 24V DC control shall be provided by a control powtab that connects to
the DC Bus. The control power stab shall contaisefess overcurrent
protection.

3)  Control power for field circuits shall be supplieg 24V DC from the starter
unit.

h. Motor starters shall have replaceable fixed andaht®/contacts, Size 1 through 5.
i Motor starters shall have no laminations, shadwilg cor magnet noise.
j- Accessories:

1)  Motor starters shall accommodate auxiliary contaetisvarious maximum
combinations of single and dual auxiliaries. Maximnumber of circuits
shall be six (6) for size 1 through 4 and twelve)(for size 5 through 7
starters. Contacts shall be rated ten (10) ampevatnuous, 7200 VA
make, 720 VA break for 120V AC, 3600 VA make, 368 \break for
240V AC, 1800 VA make, 180 VA break for 480V AC,44VA make,
144 VA break for 600V AC, and 137.5 VA make andabréor 125 through
250V DC. No seal-in auxiliary contacts are reqlire

2)  Provide mechanical interlock on reversing contactof a pivot-type
mechanism to prevent closing of one contactor witenother is closed.
Coil controller energizes both forward and revarsetactors providing one
control point for wiring.

k. All printed circuit boards shall be conformally ¢ed to provide environmental
robustness.
l. Motor starters shall provide Manual or Auto Resgiability.
3. Each starter shall be equipped with a primary aedomsdary fused control power
transformer (100 VA minimum), Red ‘running’ pilaght, Green ‘stop’ pilot light, and
two(2) NO / two(2) NC auxiliary contacts.

C. Combination Magnetic Controller: Factory-assembdedbination controller and disconnect
switch.
1. Fusible Disconnecting Means: NEMA KS 1, heavy-ditysible switch with rejection-
type fuse clips rated for fuses. Select and sised to provide Type 2 protection
according to IEC 947-4-1, as certified by an NRTL.

2.2 MULTISPEED ENCLOSED CONTROLLERS

A.  Multispeed Enclosed Controller: Match controllermotor type, application, and number of
speeds; include the following accessories:
1. Compelling relay to ensure that motor will startyoait low speed.
2. Accelerating relay to ensure properly timed acegien through speeds lower than that
selected.
3. Decelerating relay to ensure automatically timecetkration through each speed.

2.3 ENCLOSURES
A. Description: surface-mounting cabinets as indatat&NEMA 250, Type 1, unless otherwise
indicated to comply with environmental conditionisrestalled location.
1. Outdoor Locations: NEMA 250, Type 3R.
2.4 ACCESSORIES

A. Devices shall be factory installed in controllecksure, unless otherwise indicated.
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B. Push-Button Stations and Pilot Lights : NEMA ICSh2avy-duty type.

C. Stop and Lockout Push-Button Station: Momentagakr push-button station with a factory-
applied hasp arranged so padlock can be used koplash button in depressed position with
control circuit open.

D. Control Relays: Auxiliary and adjustable time-detalays.

25 FACTORY FINISHES

A. Finish: Manufacturer's standard paint applied &otdry-assembled and tested enclosed

controllers before shipping.
PART 3 - EXECUTION
3.1 APPLICATIONS

A. Select features of each enclosed controller to dioate with ratings and characteristics of
supply circuit and motor; required control sequerntigy cycle of motor, controller, and load;
and configuration of pilot device and control citaffecting controller functions.

B.  Select horsepower rating of controllers to suitonabntrolled.

3.2 INSTALLATION

A.  For control equipment at walls, bolt units to wall mount on lightweight structural-steel
channels bolted to wall. For controllers not atlsygrovide freestanding racks complying with
Division 26 Section "Hangers and Supports for Eieat Systems."

B. Install freestanding equipment on concrete bases.

C. Enclosed Controller Fuses: Install fuses in eadibfe switch. Comply with requirements in
Division 26 Section "Fuses."

3.3 IDENTIFICATION

A. Identify enclosed controller, components, and @niiring according to Division 26 Section
"Identification for Electrical Systems."

3.4 CONTROL WIRING INSTALLATION

A. Install wiring between enclosed controllers acaogdio Division 26 Section "Low-Voltage
Electrical Power Conductors and Cables."

B. Bundle, train, and support wiring in enclosures.
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C. Connect other automatic control devices where agble.
3.5 CONNECTIONS

A.  Conduit installation requirements are specifiedotfer Division 26 Sections. Drawings
indicate general arrangement of conduit, fittiregsl specialties.

B. Ground equipment according to Division 26 Secti@rdunding and Bonding for Electrical

Systems."

END OF SECTION
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SECTION 26 4313 TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE POWERRCUITS

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY
This Section includes TVSSs for low-voltage poveamntrol, and communication equipment.

Related Sections include the following:
1. Division 26 Section "Switchboards" for factory-iaéd TVSS.
2. Division 26 Section "Panelboards"” for factory-irnista TVSS.

DEFINITIONS
TVSS: Transient voltage surge suppressor.
SUBMITTALS

Product Data: For each type of product indicatbatlude rated capacities, operating weights,
operating characteristics, furnished specialtind,accessories.

Product Certificates: For transient voltage supgian devices, signed by product manufacturer
certifying compliance with the following standards:

1. UL 1283.

2. UL 1449.

Qualification Data: For testing agency.

Operation and Maintenance Data: For transientageltsuppression devices to include in
emergency, operation, and maintenance manuals.

Warranties: Special warranties specified in thast®n.
QUALITY ASSURANCE

Source Limitations: Obtain suppression devices arckssories through one source from a
single manufacturer.

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with IEEE C62.41, "IEEE Guide for Surge \ages in Low Voltage AC Power
Circuits," and test devices according to IEEE CB62.4EEE Guide on Surge Testing for
Equipment Connected to Low-Voltage AC Power Ciidit
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D. Comply with NEMA LS 1, "Low Voltage Surge Proteati®evices."

E. Comply with UL 1283, "Electromagnetic Interferenéslters,” and UL 1449, "Transient
Voltage Surge Suppressors."

1.6 WARRANTY

A.  Special Warranty: Manufacturer's standard fornwimich manufacturer agrees to repair or
replace components of surge suppressors thahfaiaterials or workmanship within five years
from date of Substantial Completion.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requeats, provide products by one of the
following:

Advanced Protection Technologies, Inc.

Current Technology, Inc.

Eaton Corporation; Cutler-Hammer

General Electric

LEA International.

Siemens

Square D.

NouosrwdhE

2.2 SERVICE ENTRANCE SUPPRESSORS

A.  Surge Protection Device Description: Non-modularesvave-tracking type with the following
features and accessories:
1. LED indicator lights for power and protection statu
2. Audible alarm, with silencing switch, to indicaté&n protection has failed.
3. One set of dry contacts rated at 5 A and 250-\Vf@cremote monitoring of protection
status.

B.  Surge Protection Device Description: Modular desigth field-replaceable modules, sine-
wave-tracking type with the following features awtessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for imakwiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with copper bus bars and for boltedheotions to phase buses, neutral bus,

and ground bus.

Arrangement with wire connections to phase busasral bus, and ground bus.

LED indicator lights for power and protection statu

Audible alarm, with silencing switch, to indicaté&n protection has failed.

0. One set of dry contacts rated at 5 A and 250-Vf@cremote monitoring of protection
status. Coordinate with building power monitorarggd control system.

11. Surge-event operations counter.

ourwnNE
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2.3

Peak Single-Impulse Surge Current Rating: 240kApbase.

Protection modes and UL 1449 SVR for grounded wiyeuits with voltages of 480Y/277
4-wire circuits shall be as follows:

12. Line to Neutral: 800V

13. Line to Ground: 800V

14. Neutral to Ground: 800V

SUPPRESSORS FOR ELECTRONIC-GRADE PANELBOARDS

Surge Protection Device Description: Sine-waveklirsg type, panel-mounted design with the

following features and accessories:

1. LED indicator lights for power and protection statu

2. Audible alarm, with silencing switch, to indicatd&n protection has failed.

3. One set of dry contacts rated at 5 A and 250-\f@acremote monitoring of protection
status.

4.  Arrangement with wire connections to phase busagral bus, and ground bus.

Peak Single-Impulse Surge Current Rating: 120kApbase.

Protection modes and UL 1449 SVR for grounded wyeuits with voltages of 208Y/120,
3-phase, 4-wire circuits shall be as follows:

1. Line to Neutral: 400V

2. Line to Ground: 400V

3. Neutral to Ground: 400V

Protection modes and UL 1449 SVR for 240/120-Vgl&irphase, 3-wire circuits shall be as
follows:

1. Line to Neutral: 400 V.

2. Line to Ground: 400 V.

3. Neutral to Ground: 400 V.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION OF SURGE PROTECTION DEVICES

Install devices at service entrance on load sid#h ground lead bonded to service entrance
ground.

Install devices for panelboard with conductors osds between suppressor and points of
attachment as short and straight as possible. dbexteed manufacturer's recommended lead
length. Do not bond neutral and ground.

1. Provide multipole, circuit breaker as a dedicatisdahnect for suppressor

PLACING SYSTEM INTO SERVICE

Do not energize or connect service entrance equipared panelboard® their sources until
surge protection devices are installed and condecte
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3.3 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-aiigkd service representative to inspesst,
and adjust equipment installation. Report resnlisriting.

3.4 DEMONSTRATION
A. Engage a factory-authorized service representétivteain Owner's maintenance personnel to

adjust, operate, and maintain transient voltageprgsion devices. Refer to Division 01
Section "Demonstration and Training."

END OF SECTION
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SECTION 26 5100 - INTERIOR LIGHTING

PART 1 - GENERAL

11

A.

1.2

13

w

© O

m

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Interior lighting fixtures, lamps, and ballasts.

2. Emergency lighting units.

3. Exit signs.

4, Lighting fixture supports.

DEFINITIONS

BF: Ballast factor.

CRI: Color-rendering index.

CU: Coefficient of utilization.

HID: High-intensity discharge.

Luminaire: Complete lighting fixture, including lksst housing if provided.

RCR: Room cavity ratio.

SUBMITTALS

Product Data: For each type of lighting fixtureramged in order of the lighting fixture
schedule designations. Include data on featucegssaories, finishes, and the following:
1. Physical description of lighting fixture includimymensions.

2. Emergency lighting units including battery type ahdrger.

3. Lamps and ballasts including energy-efficiency data

Shop Drawings: Show details of nonstandard orocadighting fixtures. Indicate dimensions,
weights, methods of field assembly, componentsufea, and accessories.

Samples for Verification: At the discretion of tAechitect/Engineer, interior lighting fixture
samples may be requested at any time during theitabprocess or prior to delivery Each
sample shall include the following:

1. Lamps and Ballasts: Specified units installed.

2. Accessories: Cords and plugs.

Qualification Data: For agencies providing phottnisedata for lighting fixtures
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A.

1.6

1.7

1.8

A.

DELIVERY, STORAGE AND HANDLING

Deliver each lighting fixture separately wrapped &ontained in factory box containers which
properly protects the fixtures from physical damage

Unless ready for installation, store the lightingtdres in a clean dry space, protected from
weather, dirt, fumes, water, construction debris damage

Each factory box that the lighting fixture is cantd in shall be properly marked and identified
as to the fixture type that correlates to the LigdnFixture Schedule

QUALITY ASSURANCE

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

NFPA 101 Compliance: Comply with visibility andiinance requirements for exit signs.
COORDINATION

Coordinate layout and installation of lighting fixes and suspension system with other
construction that penetrates ceilings or is suggbbly them, including HVAC equipment, fire-
suppression system, and partition assemblies.

WARRANTY

Refer to Division 01 for warranty requirements.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS
Refer to the Lighting Fixture Schedule

Ballast Manufacturers: Subject to compliance wehuirements, provide products by one of
the following manufacturers:

1. Osram-Sylvania

2. Advance

3. General Electric

Emergency Fluorescent Power Unit Manufacturersbjett to compliance with requirements,
provide products by one of the following manufaetsr

1. Bodine
2. Lithonia Power Sentry
3. lota
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D.

2.2

>

m o 0 o

2.3

Lamp Manufacturers: Subject to compliance withuiegments, provide products by one of the
following manufacturers:

1. Osram-Sylvania

2. General Electric

3. Phillips

LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREM¥TS

Recessed Fixtures: Comply with NEMA LE 4 for aeglicompatibility for recessed fixtures.
Incandescent Fixtures: Comply with UL 1598.

Fluorescent Fixtures: Comply with UL 1598.

Metal Parts: Free of burrs and sharp corners dgds

Sheet Metal Components: Steel, unless otherwisidtetl. Form and support to prevent
warping and sagging.

Doors, Frames, and Other Internal Access: Smoo#ratipng, free of light leakage under
operating conditions, and designed to permit relagygvithout use of tools. Designed to
prevent doors, frames, lenses, diffusers, and atbiponents from falling accidentally during
relamping and when secured in operating position.

BALLASTS FOR LINEAR FLUORESCENT LAMPS

Electronic Ballasts: Comply with ANSI C82.11; Pragimed rapid start type, unless otherwise
indicated and designed for type and quantity ofgsuserved. Ballasts shall be designed for full
light output unless dimmer or bi-level control iglicated. Basis of design is Osram-Sylvania
Quicktronic PROStart (OTP PSX-SC). Prior approegjuired for additional manufacturers.
Sound Rating: A

Total Harmonic Distortion Rating: Less than 10qeet.

Transient Voltage Protection: IEEE C62.41, Catgdoor better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.71 or higher.

Power Factor: 0.98 or higher.

Parallel Lamp Circuits: Multiple lamp ballasts Bhaomply with ANSI C 82.11 and
shall be connected to maintain full light outputsamviving lamps if one or more lamps
fail.

NN E

Electronic Programmed-Start Ballasts for T5 and ®5bamps: Comply with ANSI C82.11
and the following:

Lamp end-of-life detection and shutdown circuit & diameter lamps.
Automatic lamp starting after lamp replacement.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 20qeet.

Transient Voltage Protection: IEEE C62.41, Catedoor better.
Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher, unless otherwise indicated.

Power Factor: 0.95 or higher.

CoNOO~WNE
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C.

24

2.5

Ballasts for Dimmer-Controlled Lighting Fixture&lectronic type.

1. Dimming Range: 100 to 5 percent of rated lamp lusnen

2. Ballast Input Watts: Can be reduced to 20 percEnbrmal.

3. Compatibility: Certified by the ballast manufadurfor use with specific dimming
control system with the recommended lamp type

BALLASTS FOR COMPACT FLUORESCENT LAMPS

Description: Electronic programmed rapid-startetypomplying with ANSI C 82.11, designed

for type and quantity of lamps indicated. Balldsalsbe designed for full light output unless

dimmer or bi-level control is indicated:

Lamp end-of-life detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

Sound Rating: A.

Total Harmonic Distortion Rating: Less than 20qeet.

Transient Voltage Protection: IEEE C62.41, Catgdoor better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher, unless otherwise indicated.

Power Factor: 0.95 or higher.

0. Interference: Comply with 47 CFR, Chapter 1, R&rt Subpart C, for limitations on
electromagnetic and radio-frequency interferenceaémconsumer equipment.

11. Ballast Case Temperature: 75 deg C, maximum.

BOoOoNoOGO~WNE

Ballasts for Dimmer-Controlled Lighting Fixture&lectronic type.

1. Dimming Range: 100 to 5 percent of rated lamp lsne

2. Ballast Input Watts: Can be reduced to 20 percEnbrmal.

3. Compatibility: Certified by manufacturer for usdtlwspecific dimming control system
and lamp type indicated.

EMERGENCY FLUORESCENT POWER UNIT

Internal Type: Self-contained, modular, batteryerter unit, factory mounted within lighting

fixture body and compatible with ballast. ComplighwtUL 924.

1. Emergency Connection: Operate one fluorescent lamginuously at a minimum

output of 1400lumens for linear fluorescent lamps and 1000 lumfarscompact

fluorescent lamps unless noted otherwise on dravinGonnect unswitched circuit to

battery-inverter unit and switched circuit to fistballast.

Night-Light Connection: Operate one fluorescentpgacontinuously.

Test Push Button and Indicator Light: Visible aactessible without entering ceiling

space.

a. Push Button: Push-to-test type, in unit housingiutates loss of normal power
and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on.ofsal glow indicates trickle
charge; bright glow indicates charging at end etldarge cycle.

4, Battery: Sealed, maintenance-free, nickel-cadntypa.

5. Charger: Fully automatic, solid-state, constantant type with sealed power transfer
relay.

wn
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2.6

A.

2.7

EXIT SIGNS

Description: Comply with UL 924; for sign colorsisibility, luminance, and lettering size,
comply with authorities having jurisdiction.

Internally Lighted Signs:

1. Lamps for AC Operation: LEDs, 70,000 hours minimated lamp life.

2. Self-Powered Exit Signs (Battery Type): Integratcamatic charger in a self-contained
power pack.

a. Battery: Sealed, maintenance-free, nickel-cadnitpa.

b. Charger: Fully automatic, solid-state type withled transfer relay.

C. Operation: Relay automatically energizes lamp fizattery when circuit voltage
drops to 80 percent of nominal voltage or belowheWnormal voltage is restored,
relay disconnects lamps from battery, and battergutomatically recharged and
floated on charger.

d. Test Push Button: Push-to-test type, in unit hayssimulates loss of normal
power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on.ofhal glow indicates trickle
charge; bright glow indicates charging at end etlarge cycle.

FLUORESCENT LAMPS

Low-Mercury Lamps: Comply with EPA's toxicity claateristic leaching procedure test; shall
yield less than 0.2 mg of mercury per liter whestad according to NEMA LL 1.

T8 rapid-startow-mercury lamps, rated 28W maximum, nominal léngif 48 inches
(1220mm), 2800 initial lumens (minimum), CRI 85 (inium), color temperature 3500K, and
average rated life 36,000 hours, unless otherintieated. Basis of design is Osram-Sylvania
Octron Supersaver FO28835XPSSECO ( This lamp maybeoapplicable for dimming
systems. Coordinate with dimming ballast manufagttor similar and recommended lamp )

T8 rapid-startow-mercury lamps, rated 17W maximum, nominal léngt 24 inches (610
mm), 1300 initial lumens (minimum), CRI 85 (minimyncolor temperature 3500K, and
average rated life of 20,000 hours, unless otherimdicated.

T5 rapid-start low-mercury lamps, rated 28W maximumominal length of 48 inches (1220
mm), 2900 initial lumens (minimum), CRI 85 (minimyncolor temperature 3500K, and
average rated life of 30,000 hours, unless otherimdicated.

T5HO rapid-start, high-output low-mercury lampgeth54 W maximum, nominal length of 48
inches (1220mm), 5000 initial lumens (minimum), @GSl (minimum), color temperature
3500K, and average rated life of 30,000 hours,as#herwise indicated.

Compact Fluorescent Lamps: 4-Pin, low merc@i] 80 (minimum), color temperature
3500K, average rated life of 10,000 hours at 3 siaperation per start, and suitable for use
with dimming ballastsiinless otherwise indicated.

13 W: T4, double or triple tube, rated 900 initihens (minimum).

18 W: T4, double or triple tube, rated 1200 initiBnens (minimum).

26 W: T4, double or triple tube, rated 1700 initiBnens (minimum).

32 W: T4, triple tube, rated 2200 initial lumensifimum).

42 W: T4, triple tube, rated 3200 initial lumemnsifimum).

arowbdpE
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2.8

A.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Division 26 Section "Hangers and Suppdor Electrical Systems" for channel-
and angle-iron supports and nonmetallic channelagie supports.

Single-Stem Hangers: 1/2-inch steel tubing witlivelhball fittings and ceiling canopy. Finish
same as fixture.

Twin-Stem Hangers: Two, 1/2-inch steel tubes witigle canopy designed to mount a single
fixture. Finish same as fixture.

Wires: ASTM A 641/A 641M, Class 3, soft tempenccoated steel, 12 gage.

Wires for Humid Spaces: ASTM A 580/A 580M, Compmsit302 or 304, annealed stainless
steel, 12 gage.

Rod Hangers: 3/8-inch minimum diameter, cadmidategl, threaded steel rod.

Hook Hangers: Integrated assembly matched torfixand line voltage and equipped with
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1

INSTALLATION

Lighting fixtures: Set level, plumb, and squareéhwgeilings and walls. Install lamps in each
fixture

Support for Recessed Flanged Type Fixtures anduféigtin or on Grid-Type Suspended

Ceilings:

1. Recessed Flanged Types: Install a minimum of éailing support system rods or wires
for each fixture. Locate not more than 6 inchestiighting fixture corners.

2. Fixtures in Lay-in Grid Ceilings: In addition todlrequired ceiling supports, install at
least two (2) separate and independent #12 gaugehangers at each diagonal corner of
the fixture housing. Support the wire hangers ftbm roof structure. The wire hangers
may be slack. Wire or rod shall have breaking gjiteof the weight of fixture at a safety
factor of 3.

3. Support Clips: Fasten to lighting fixtures and #ling grid members at or near each
fixture corner with clips that are UL listed foretlapplication.

4. Fixtures of Sizes Less Than Ceiling Grid: Installiadicated on reflected ceiling plans or
center in acoustical panel, and support fixtureependently with at least two 3/4-inch
metal channels spanning and secured to ceiling tees

Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inchese Ibo limit swinging.

2. Stem-Mounted, Single-Unit Fixtures: Suspend withntstem hangers.

3. Continuous Rows: Use tubing or stem for wiringoae point and tubing or rod for
suspension for each unit length of fixture chassiduding one at each end.

Adjust aimable lighting fixtures to provide requdrigght intensities
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E.

3.2

Coordinate installation of the fixtures so that firdure may accessible and able to be re-
lamped and maintained. Do not install above pipohggstwork, cable trays or other adjacent
building construction component

Connect wiring according to Division 26 Section W-&/oltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power sypfd demonstrate proper operation. Verify
transfer from normal power to battery and retransfeormal.

Prepare a written report of tests, inspectionsemfagions, and verifications indicating and
interpreting results. If adjustments are made ighting system, retest to demonstrate
compliance with standards.

END OF SECTION
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SECTION 26 5600 - EXTERIOR LIGHTING

PART 1 - GENERAL

11

A.

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contraciuising General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Exterior luminaires with lamps and ballasts.

Related Sections include the following:
1. Division 26 Section "Interior Lighting."

DEFINITIONS

CRI: Color-rendering index.

HID: High-intensity discharge.

Luminaire: Complete lighting fixture, including lksst housing if provided.

Pole: Luminaire support structure, including towsed for large area illumination.
SUBMITTALS

Product Data: For each luminaire, pole, and supporhponent, arranged in order of the

Lighting Fixture Schedule. Include data on feagusecessories, finishes, and the following:

1. Physical description of luminaire, including masési dimensions, effective projected
area, and verification of indicated parameters.

2. Details of attaching luminaires and accessories.
At the discretion of the Architect/Engineer, camtdiiminaire photometric data may be
required to be certified by a qualified independ&sting agency. Photometric data for
the remaining luminaires shall be certified by nfacturer.

4, Ballasts, including energy-efficiency data.

5. Lamps, including life, output, and energy-efficigraata.
6. Materials, dimensions, and finishes of poles.

7.  Anchor bolts for poles.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessoriestetl and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to @itths having jurisdiction, and marked for
intended use.

Comply with IEEE C2, "National Electrical Safety "

EXTERIOR LIGHTING 26 5600 - 1



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

C.

1.6

A.

1.7

Comply with NFPA 70.
DELIVERY, STORAGE, AND HANDLING

Store poles on decay-resistant-treated skids at &2 inches above grade and vegetation.
Support poles to prevent distortion and arrangedoide free air circulation.

Retain factory-applied pole wrappings on metal paietil ready for pole installation.
WARRANTY

Warranty Period for Lamps: Refer to Division Ict@ns to replace lamps that fail prior to the
final date of Substantial Completion.

Warranty Period for Poles: Refer to Division 1 t8&ts to replace poles that fail prior to the
final date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS
Refer to Lighting Fixture Schedule.
LUMINAIRES, GENERAL REQUIREMENTS

Luminaires shall comply with UL 1598 and be listadd labeled for installation in wet
locations

Comply with IESNA RP-8 for parameters of laterahli distribution patterns indicated for
luminaires.

Metal Parts: Free of burrs and sharp corners dgds

Sheet Metal Components: Corrosion-resistant alumjrunless otherwise indicated. Form and
support to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tiglmclosures that will not warp, sag, or
deform in use. Provide filter/breather for enctbieminaires.

Doors, Frames, and Other Internal Access: Smogp#rating, free of light leakage under
operating conditions, and designed to permit relagpvithout use of tools. Designed to
prevent doors, frames, lenses, diffusers, and atbiponents from falling accidentally during
relamping and when secured in operating positibmors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballastwvadoor opens.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing anteptchanges due to aging, exposure to heat,
and UV radiation.

EXTERIOR LIGHTING 26 5600 - 2



GILA COUNTY PUBLIC WORKS ADMINISTRATION BUILDING 3009115-00
GLOBE, ARIZONA

2.3

2.4

Light Shields: When specified provide metal bafflésctory installed and field adjustable,
arranged to block light distribution to indicateakfon of normally illuminated area or field.

Lenses and Refractors Gaskets: Use heat- and sagiggant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

Luminaire Finish: Manufacturer's standard finishpléad to factory-assembled and -tested
luminaire before shipping. Where indicated, mdtolsh process and color of pole or support
materials.

FLUORESCENT LAMPS AND BALLASTS

Lamp Manufacturers: Subject to compliance withuregments, provide products from one of
the following manufacturers:

1. Osram-Sylvania

2.  General Electric

3. Philips

Low-Temperature Ballast Capability: Rated by itanufacturer for reliable starting and
operation of indicated lamp(s) at temperatures m2udeg F and higher.

Ballast Characteristics:

1. Power Factor: 90 percent, minimum.

2. Sound Rating: A.

3. Total Harmonic Distortion Rating: Less than 10qgeet.

4 Electromagnetic Ballasts: Comply with ANSI C82ehergy-saving, high power factor,
Class P, automatic-reset thermal protection.

Case Temperature for Compact Lamp Ballasts: 653egaximum.

Transient-Voltage Protection: Comply with IEEE C8R2 Category A or better.

oo

Low-Temperature Lamp Capability: Rated for relealdtarting and operation with ballast
provided at temperatures minus 20 deg F and higher.

Fluorescent Lamps: Low-mercury type. Comply with EPA's toxicity characteristic leaching
procedure test; shall yield less than 0.2 mg ofcomgr per liter when tested according to
NEMA LL 1.

EMERGENCY FLUORESCENT POWER UNIT

Emergency Fluorescent Power Unit Manufacturersbjet to compliance with requirements,
provide products by one of the following manufaetsr

1. Bodine
2. Lithonia Power Sentry
3. lota
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2.5

A.

2.6

BALLASTS FOR HID LAMPS

Ballast Manufacturers: Subject to compliance wihuirements, provide products by one of
the following manufacturers:

1. Osram-Sylvania

2. Advance

3. General Electric

Comply with ANSI C82.4 and UL 1029 and capable pém-circuit operation without reduction
of average lamp life. Include the following featsy unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer.

2. Minimum Starting Temperature: Minus 22 deg F.

3. Normal Ambient Operating Temperature: 104 deg F.

Auxiliary, Instant-On, Quartz System: Factory-aitd feature automatically switches quartz
lamp on when fixture is initially energized and whaomentary power outages occur. A time-
delay control system shall automatically turn thetg lamp off when the HID lamp reaches
approximately 60 percent of light output.

HID LAMPS

Lamp Manufacturers: Subject to compliance withuregments, provide products from one of
the following manufacturers:
1. Osram-Sylvania

2. General Electric
3. Philips
4, Venture

Pulse-Start, Metal-Halide Lamps: Minimum CRI 6Bdaolor temperature 4000K.

PART 3 - EXECUTION

3.1

3.2

LUMINAIRE INSTALLATION

Install lamps in each luminaire.

Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected st resismic forces defined for the
application and approved by manufacturer.

Adjust luminaires that require field adjustmenagning.

GROUNDING

Ground metal poles and support structures accordingivision 26 Section "Grounding and
Bonding for Electrical Systems."

1. Install grounding electrode for each pole (Refebatails on the drawings)
2. Install grounding conductor pigtail in the base @mmnecting luminaire to grounding
system.
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3.3 FIELD QUALITY CONTROL
A. Inspect each installed fixture for damage. Reptireaaged fixtures and components.
B. lllumination Observations: Verify normal operatiohlighting units after installing luminaires
and energizing circuits with normal power source.

1.  Verify operation of photoelectric controls.

C. Prepare a written report of tests, inspectionsemfagions, and verifications indicating and
interpreting results. If adjustments were requitedighting system, retest to demonstrate
compliance with standards.

END OF SECTION
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SECTION 26 6500 - ELECTRICAL SPECIAL INSPECTIONS BNTESTING

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of Contract, intlgdGeneral Conditions and Division 01
Specification Sections, apply to this Section

SUMMARY

All inspections and tests shall be performed irbetance with applicable codes and standards
including: NEC, ANSI, IEEE, NFPA, NEMA, NETA, ardSHA.

The contractor shall engage the services of a reeed independent testing firm for the
purpose of performing inspections and tests asrhepecified.

The testing firm shall provide all test instrumentzaterial, equipment, labor, and technical
supervision to perform such inspections and tests.

It is the purpose of these specifications to asshia¢ all tested electrical equipment, both
contractor and owner supplied, is operational aibimvindustry and manufacturers tolerances
and is installed in accordance with design spetifims and manufacturers recommendations.

The inspections and tests shall determine suitaltdr energization.

Perform Visual and Mechanical Inspections and Eleadttests stated in the current and latest
InterNational Electrical Testing Association-Accapte Testing Specifications (NETA ATS).
The equipment to be inspected and tested arellag$o

600V feeder back-feeding the existing service

Service Entrance Switchboard Main Circuit Breaker

Service Entrance Switchboard Surge Protective [@evic

Grounding System

Engine Generator

Transfer Switch

ohrwNE

QUALIFICATIONS OF INDEPENDENT TESTING ORGANIZATION

The independent testing organization shall haven leeaged in full practice in inspections,
testing, calibration, and adjusting of electricadtabution systems, for a minimum of three
years.

The independent testing organization shall be firedly independent of the supplier, producer,
or installer of the equipment.

The independent testing organization shall havali@ration program with accuracy traceable
every year in an unbroken chain, to the Nationstitute of Standards and Technology (NIST).

The independent testing organization shall haveesigdated safety representative on the
project. The safety standards followed shall inel@BSHA and NFPA 70E.
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1.4

15

E.

Inspection, testing, and calibration shall be suiged by an engineering technician, certified by
a national organization, with a minimum of five ygaexperience inspecting, testing, and
calibrating electrical equipment, systems and d=vitnformation on the certified engineering
technician shall be submitted to the engineer fi@raval prior to the start of work.

COORDINATION OF RESPONSIBILITY

The contractor/owner shall supply a suitable aatlistpower source of electrical power to each
test site. The independent testing organizatiotl spacify the specific power requirements.

The contractor shall supply to the independentrigsirganization complete sets of approved
drawings, coordination study and other informatr@tessary for an accurate inspection and
evaluation of the system prior to performance of t@sts.

The independent testing organization shall notife tOwner and Contractor prior to
commencement of any testing.

The independent testing organization shall maintiwritten record of all tests and shall
assemble and certify a final test report.

The independent testing organization shall havesigdated safety representative on the project
to supervise operations with respect to safety.

SUBMITTALS

The qualifications of the independent testing orgation shall be submitted to the Architect/
Engineer for approval prior to the start of testing

After the evaluation of the system and equipmerd heen made, the independent testing
organization shall submit for approval an accepmaiest procedure for each item of electrical
distribution equipment to be tested on this projél testing shall be performed until the test
procedures have been approved.

Three bound copies of the certified test reportd| ke submitted to the Architect / Engineer at
the completion of all testing. The final report blee neatly typed and organized, which shall
be signed and certified by a registered professi&hectrical Engineer. The reports shall
include the following information:

Summary of the project

Description of equipment tested

Visual inspection report

Description of tests

Test results

Conclusions and recommendations

Appendix including appropriate test forms

Identification of test instruments and equipmergdis

NN E

PART 2 - PRODUCTS (Not Applicable)
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

CABLES

After installing the feeder that back-feeds thesemg service switchboard and before electrical

circuitry has been energized, demonstrate prodwagaltlity and compliance to the

specifications.

1. Perform Visual and Mechanical Inspections and Elealt tests stated in NETA ATS,
Section 7.3

Report values that do not meet the required values.
MAIN CIRCUIT BREAKER

After installing the new Service Entrance Switchidoand before electrical circuitry has been

energized, demonstrate product capability and ciamge to the specifications manufacturer’s

written recommendations.

1. Main Circuit Breaker : Perform Visual and Mechanhitespections and Electrical tests
stated in NETA ATS, Section 7.6

Report values that do not meet manufacturers wrigeommendations.
Remove and replace malfunctioning units with ned istest.
GROUNDING

After installing grounding system demonstrate prtdoapability and compliance to the

specifications. Perform inspections and tests §pdcbelow. Report values that do not meet

designed values.

1. Perform Visual and Mechanical inspections and [Eieadt tests stated in NETA ATS,
Section 7.13

The required test shall conduct ground integritsteefor each building grounding electrode
systems.

At each building perform fall of potential testancordance with IEEE Standard 81 on the main
grounding electrode system. Perform point to ptasts to determine the resistance between the
main grounding system and all major electrical pougint, system neutral, and derived neutral
points. The tests shall be conducted not less2Haill days after the last trace of precipitation,
and without the soil being moistened by any meahsrahan natural drainage or seepage and
without chemical treatment or other artificial mear reducing natural ground resistance.

Provide drawings locating each test location, ifigrgach by letter in alphabetical order and
key to the record of tests and observations. telihe ground electrode type driven and their
depth at each location and include observationgeather and other phenomena that may affect
test results. Describe measures taken to impestaesults.

Equipment Rated 500 kVA and Less: 5 ohms.

Equipment Rated 500 to 1000 kVA: 5 ohms.

Equipment Rated More Than 1000 kVA: 3 ohms.

Pad-Mounted Units : 5 ohms.

Manhole Grounds: 5 ohms.

arLOE
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E.

3.4

3.5

3.6

3.7

Excessive Ground Resistance: If resistance to ngtoexceeds specified values, notify
Architect / Engineer promptly and include recomnagimhs to reduce ground resistance.

SURGE PROTECTIVE DEVICES — LOW VOLTAGE

Before electrical circuitry has been energized, @estrate product capability and compliance to

the specifications.

1. Perform Visual and Mechanical Inspections and HEiealt tests stated in NETA ATS,
Section 7.19 — Low Voltage

Complete start-up checks according to manufactuvatten instructions and recommendations
ENGINE GENERATOR

Before electrical circuitry has been energized, @estrate product capability and compliance to

the specifications.

1. Perform Visual and Mechanical Inspections and HEiealt tests stated in NETA ATS,
Section 7.22 — Low Voltage

TRANSFER SWITCHES

Before electrical circuitry has been energized, @astrate product capability and compliance to

the specifications.

1. Perform Visual and Mechanical Inspections and HEiealt tests stated in NETA ATS,
Section 7.22

SPECIAL ELECTRICAL INSPECTIONS PROGRAM

Perform required inspections and testing that maydguired by the local Authority Having

Jurisdiction. These inspections and testing maynbaddition to the tests identified by this

section.

1. The same testing agency shall submit written docuaten to the Engineer of Record
detailing each inspection conducted along withregbrts for all testing performed.

2. All discrepancies shall be corrected by the Inst@lContractor prior to the submission
of the documentation to the Engineer of Record.

END OF SECTION
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SECTION 27 0500 - COMMON WORK RESULTS FOR COMMUNICATIONS

PART 1 - GENERAL

11

1.2

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

ogrwbdE

Communications equipment coordination and installation.
Sleeves for pathways and cables.

Sleeve seals.

Grout.

Common communications installation requirements.

The work listed below is specifically excluded from the Division 27 scope of work:

o

Incoming common carrier services.

Private Branch Exchange Systems.

Wide Area Network Systems.

Materials provided by the owner as identified in the Contract Documents.

The Contractor shall be responsible for:

1.

o ks

Providing all additional materials, and the necessary labor and services required to ensure
all components of the system are completely installed in accordance with the intent of the
Contract Documents.

Furnishing and installing all incidental items not actually shown or specified, but which
are required by good practice to provide complete functional systems.

Coordinating the details of facility equipment and construction for all specification
divisions that affect the work covered under this Division.

Coordinating all activities with the overall construction schedule.

Developing bill of materials, perform material management and efficient use of the
materials whether they are issued by the Contractor, the owner or purchased by the
Contractor.

Ensure materials in excess of those required to complete the project are kept in their
original condition and packaging for restocking.

Drawing intent:

1.

The communications plan drawings shown only general locations of equipment, devices,
raceways, cable trays, boxes, etc. All dimensioned locations and elevations are
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13

approximate. The contractor is responsible for the field coordination of communications
work with the other trades prior to beginning work.

2. The contractor shall be responsible for the proper placement and routing of equipment,
cable, raceways, cable tray, and related components, according to the Contract
Documents and subject to review by the contractor.

DEFINITIONS
EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

Provide: The term "provide" means "to furnish and install, ready for the intended use and in
complete operating condition."

Install: The term "install" is used to describe operations at project site including the actual
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protecting, cleaning, and similar operations."

Directed: Terms such as "directed,"” "requested,” "authorized," "selected,” "approved,"
"required,” and "permitted” mean "directed by the Architect,” "requested by the Architect,” and
similar phrases.

Approve: The term "approved,” where used in conjunction with the Architect's action on the
Contractor's submittals, applications and requests, is limited to the Architect's duties and
responsibilities as stated in the Conditions of the Contracts.

Indicated: The term "indicated" refers to graphic representations, notes or schedules on the
Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in
the Contract Documents. Where terms such as “shown,"” "noted,” "scheduled," and "specified"
are used, it is to help the reader locate the reference; no limitation on location is intended.

Active Equipment: Electronic equipment used to develop various WAN and LAN services.

Backbone: Collective term sometimes used to describe the campus and vertical distribution
subsystem facilities and media interconnecting service entrances, communications rooms, and
communications cabinets.

Bonding: Permanent joining of metallic parts to form an electrically conductive path which will
assure electrical continuity and the capacity to conduct safely any current likely to be imposed
on it.

Building Equipment Room (BER): Room in each building used to distribute communications
services to Telecommunications Rooms (TR) in the same building.  Typically, the BER
contains passive equipment used for electrical protection (protectors) and building
cross-connect, and active network equipment used for LANs. The BER may also serve the
function of a TR.
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L.  Cabinet: Freestanding, floor-mounted modular enclosure designed to house and protects rack-
mounted electronic equipment.

M. Cable Tray: Vertical or horizontal open supports usually made of aluminum or steel that is
fastened to a building ceiling or wall. Cables are laid in and fastened to the trays. A cable tray
is not a raceway.

N.  Campus: Grounds and buildings of a multi-building premises environment.

O. Channel: The end-to-end transmission path between two points at which application specific
equipment is connected; may include one or more links, cross-connect jumper and/or patch
cords, and work area station cords. Does not include connection to active equipment.

P. Communications Equipment Room —See Telecommunications Room (TR)
Q.  Cross-Connect: Equipment used to terminate and tie together communications circuits.

R.  Cross-Connect Jumper: A cluster of twisted-pair conductors without connectors used to
establish a circuit by linking two cross-connect termination points.

S. Fiber Optic Distribution Unit (FDU): Cabinet with terminating equipment used to develop fiber
optic cross-connect facilities.

T.  Grounding: A conducting connection to earth, or to some conducting body that serves in place
of earth.

U. Hinged Cover Enclosure: Wall-mounted box with a hinged cover that is used to house and
protect electrical devices.

V.  Horizontal: Pathway facilities and media connecting Telecommunications Rooms (TR) to
Telecommunications Outlets (TO).

W. Jack: Receptacle used in conjunction with a plug to make electrical contact between
communications circuits, e.g., eight-position/eight-contact modular jacks.

X.  Link: A transmission path between two points, not including terminal equipment, work area
cables, and equipment cables; one continuous section of conductors or fiber, including the
connecting hardware at each end.

Y.  Local Area Network (LAN): Data transmission facility connecting a number of communicating
devices, e.g., serial data, Ethernet, token ring, etc. Typically, the network is limited to a single
site.

Z. Main Equipment Room (MER): The room used to distribute communication services to all
Building Equipment Rooms (BER’s) on the premises, and to interconnect premises services
with the telephone companies. Typically, the MER contains passive equipment used for
electrical protection (protectors) and main campus cross-connect, and active equipment used for
PBX, WAN, and LAN.
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AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

MM.

NN.

Media:  Twisted-pair, coaxial, and fiber optic cable or cables used to provide signal
transmission paths.

Mounting Frame: Rectangular steel framework which can be equipment rack or wall mounted
to support wiring blocks, patch panels, and other communications equipment.

Passive Equipment: Non-electronic hardware and apparatus, e.g., equipment racks, cable trays,
electrical protection, wiring blocks, fiber optic termination hardware, etc.

Patch Cords: A length of wire or fiber cable with connectors on one or both ends used to join
communications circuits at a cross-connect.

Patch Panel: System of terminal blocks or connectors used with patch cords that facilitate
administration of cross-connect fields.

Pathway: Facility for the placement of communications cable. A pathway facility can be
composed of several components including conduit, wireway, cable tray, surface raceway,
underfloor systems, raised floor, ceiling support wires, etc.

Private Branch Exchange (PBX): Private communications switching system located on the
user’s premises. A PBX switches voice and data calls within a building or premises and
between the premises and facilities provided by public common carrier networks.

Protectors:  Electrical protection devices used to limit foreign voltages on metallic
communications circuits.

Raceway: An enclosed channel designed expressly for holding wires or cables; may be of metal
or insulating material. The term includes conduit, tubing, wireway, underfloor raceway, and
surface raceway; does not include cable tray.

Racks: An open, freestanding, floor-mounted structure, typically made of aluminum or steel,
used to mount equipment; usually referred to as an equipment rack.

Telecommunication Outlet (TO): Connecting device mounted in a work area used to terminate
horizontal cable and interconnect cabling with station equipment.

Telecommunications Room (TR): Distributes communications services to users within a
serving zone and interconnects with the BER. Typically, the TER contains passive equipment
used for cross-connect and active network equipment used for LANs. TR is sometimes referred
to as the communications equipment room.

Wide Area Network (WAN): Active communications transmission facilities extending beyond
the premises.

Wiring Block: Punch down terminating equipment used to develop twisted-pair cross-connect
facilities.
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1.4 SUBMITTALS
A.  General: Follow the procedures specified in Division 01 Section “Submittals.”.
B.  Prior Approvals:

1. Submit for prior approval on Substitution Request Forms. Only written requests on these
forms with complete submittal data will be considered.

2. Refer to each section for specific submittal requirements.

3. Prior approval does not automatically mean equipment is approved. Final approval of all
equipment and materials shall be determined during shop drawing review. Any changes
required due to substitution are the Contractor’s responsibility.

15 QUALITY ASSURANCE

A.  All workmen on this project shall be thoroughly knowledgeable of all applicable codes and
standards related to all systems specified by Division 27 for this project. All installations shall
be performed by skilled tradesman fully aware of the latest techniques, practices, and standards
of the industry. Haphazard or poor installation practice will be cause for rejection of work.

B.  Good workmanship and appearance shall be considered important. Carefully lay out all work in
advance to install in a neat and good workmanship-like manner all in accordance with
recognized practices and standards of the industry.

C.  All work shall be performed in accordance with the following Codes and Industry Standards,
unless noted otherwise:

1. NFPA 70 — National Electrical Code, current version adopted by local or State AHJ.

2. TIA/EIA 568-B — Commercial Building Telecommunications Cabling Standard, current
version.

3. TIA/EIA 569-B — Commercial Building Standard for Telecommunications Pathways and
Spaces, current version.

4. TIA/EIA 606-A — Administration Standard for Commercial Telecommunications
Infrastructure, current version.

5. J-STD-607-A — Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications, current version.

6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial
Buildings, pertaining to communication systems.

1.6 SYSTEM DESCRIPTION
A.  The owner will implement a comprehensive integrated communications distribution system, as
described in paragraph B below, to provide wiring infrastructure which may be used to support
one or more of the following services and systems:

1. Data telecommunications.
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B. The communications distribution system consists of the following major subsystems, as
specified elsewhere:

1.

Interbuilding Backbone: The interbuilding subsystem refers to all twisted-pair and fiber
optic backbone communications cabling connecting the Main Building Equipment Room
(BER) to each building equipment room (BER) in all buildings on the campus. Note:
typically outside plant cables.

Communication Rooms: The communications room contains the distribution subsystem
comprised of the passive components used to terminate cabling subsystems and distribute
communications services.  This subsystem includes installations in the Building
Equipment Rooms (BERs), in  Telecommunications Rooms (TRs) and
Telecommunications Enclosures (TEs). Constructed as specified in Section 27 1100.
Horizontal Distribution: The horizontal distribution subsystem refers to all intra-building
twisted-pair and fiber optic communications cabling connecting telecommunication
rooms (TR’s) to telecommunication outlets (TOs) located at individual work areas.
Constructed as specified in Section 27 1500.

Work Area Distribution Subsystem: Patch cords, adapters, and devices located between
the TO and station equipment. Constructed as specified in Section 27 1600.

C. The communications distribution system is based on a combination of the following
communications transmission technologies:

1.

BOONoOOORWLN

0.

100-ohm 4-pair unshielded twisted-pair cable. Coordinate with owner for correct
Category of cabling prior to bid ( Cat 5e, Cat 6, Cat 6a)

100-ohm multi-pair unshielded twisted-pair cable. (Cat 3).

50/125 and 62.5/125 micron multimode fiber optic cable.

8-position telecommunications jacks.

8-position telecommunications patch panels

Insulation displacement connector (IDC) type field terminated wiring blocks
Factory Terminated copper patch cords

Rack mount fiber optic hardware

Fiber optic connectors.

Factory terminated fiber optic patch cords

D.  The work locations and limits of work are shown on the drawings.

1.7 COORDINATION

A.  Coordinate arrangement, mounting, and support of communications equipment:

1.

To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

To provide for ease of disconnecting the equipment with minimum interference to other
installations.

To allow right of way for piping and conduit installed at required slope.

So connecting pathways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

B.  Coordinate installation of required supporting devices with other trades and building elements.
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C. Coordinate with the Division 26 contractor for required sleeve locations for all
telecommunications wiring. Sleeves shall be used when penetrating all walls, ceilings, and
floors. Sleeves shall be provided by the Division 26 contractor, but sized and located by the
Division 27 contractor.

D.  Sequence, coordinate, and integrate the installation of materials and equipment for efficient
flow of the Work. Coordinate the installation of large equipment requiring positioning before
closing in the building.

E.  Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

F. Coordinate location of access panels and doors for communications items that are behind
finished surfaces or otherwise concealed. Access doors and panels are specified in Division 08
Section "Access Doors and Frames."

G.  Special boxes furnished by Division 27 and installed by Division 26 shall be coordinated. The
Division 27 contractor shall initiate the coordination in a timely manner.

H.  Scaled and figured locations are approximate only. Before proceeding with work, carefully
check and verify with building dimensions on architectural drawings, and be responsible for
properly fitting equipment and materials together and to the structure in spaces provided.

l. Drawings are essentially diagrammatic and indicate the general arrangement of equipment.
Carefully study drawings and premises in order to determine best methods, exact locations,
routes, building obstructions, etc., to install apparatus and equipment. Install apparatus and
equipment in manner and locations to avoid obstructions, preserve headroom, and keep
openings and passageways clear.

J. Record 'As-Built' Documents:

1. Prepare and record 'as-built' documents in accordance with the requirements in
Division 01 Section "Project Closeout."

2. Maintain a separate set of Division 27 drawings at the job site which is not used for
construction purposes. This set shall be kept updated by neatly marking all changes and
deviations made during construction. Use a color that contrasts with the drawings. This
same set of drawings shall be made available at all times during construction for review
at any time by the Architect/Engineer.

3. In addition to the requirements specified in Division 01, indicate actual installed and
‘as-built’ conditions for:

a. Major raceway systems, size and location, for both exterior and interior.
b. Equipment locations (exposed and concealed), dimensioned from prominent
building lines.

4. Approved changes and actual equipment and materials installed.
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1.8

A.

B.

C.

PROJECT CONDITIONS

Exterior Environmental Conditions: Systems shall withstand the following environmental
conditions without mechanical or electrical damage or degradation of performance capability:

1. Ambient Temperature: 20 to 122 deg F.
2. Relative Humidity: 0 to 95 percent.
3. Altitude: 3000 feet.

Interior Environmental Conditions: Systems shall withstand the following environmental
conditions without mechanical or electrical damage or degradation of performance capability:

1. Ambient Temperature: 65 to 75 deg F.
2. Relative Humidity: 0 to 95 percent.
3. Altitude: 3000 feet.

Interruption of Existing Service(s): Do not interrupt service to facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary service according to requirements indicated:

1. Notify Owner/Owner’s Representative no fewer than 5 working days in advance of
proposed interruption of service.

2. Do not proceed with interruption of service without Owner's/Owners Representative’s
written permission.

PART 2 - PRODUCTS

2.1

A.

2.2

A

SLEEVES FOR PATHWAYS AND CABLES

Refer to Section 26 0500 “Common Work Results for Electrical Systems” for Sleeves for
Pathways and Cables product information.

SLEEVE SEALS

Refer to Section 26 0500 “Common Work Results for Electrical Systems” for Sleeve Seals
product information.

PART 3 - EXECUTION

3.1

A

B.

COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.
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3.2

3.3

3.4

3.5

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both communications equipment and other nearby installations. Connect in such a way as to
facilitate future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

IDENTIFICATION

Identify devices, cables, boxes, etc. as indicated in the individual sections included with the
Division 27 specifications.

WORKMANSHIP

Manufactured products, materials, equipment, and components shall be provided conditioned,
applied, installed, connected, and tested in accordance with the manufacturer’s specifications
and printed instructions.

The installation of all system components shall be carried out under the direction of qualified
personnel. Appearance shall be considered as important as mechanical and electrical efficiency.
Workmanship shall meet or exceed industry standards.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for communications
installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping.”

CLEANING AND PROTECTION

On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 27 0500
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SECTION 27 1100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Telecommunications mounting elements.

Backboards.

Telecommunications service entrance pathways.
Grounding.

poONME

Related Sections:

1. Division 27 Section "Communications Backbone Cabling" for voice and data cabling
associated with system panels and devices.

2. Division 27 Section "Communications Horizontal Cabling" for voice and data cabling
associated with system panels and devices.

3. Division 28 Section "Conductors and Cables for Electronic Safety and Security" for voice
and data cabling associated with system panels and devices.

Equipment Racks are specified in Division 28 Section “Security Electronics.” Patch panels and

owner provided equipment shall be mounted in equipment rack.

DEFINITIONS

Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side rails.

BICSI: Building Industry Consulting Service International.

Ladder Cable Tray: A fabricated structure consisting of two longitudinal side rails connected
by individual transverse members (rungs).

LAN: Local area network.

RCDD: Registered Communications Distribution Designer.
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A.

SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for equipment
cabinets. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

Shop Drawings: For communications equipment room fittings. Include plans, elevations,
sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Grounding: Indicate location of grounding bus bar and its mounting detail showing
standoff insulators and wall mounting brackets.

Qualification Data: For Installer, qualified layout technician, installation supervisor, and field
inspector.

QUALITY ASSURANCE
Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct
supervision of RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

3. Field Inspector: Currently registered by BICSI as Commercial Installer, Level 2 to
perform the on-site inspection.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

All work shall be performed in accordance with the following codes and industry standards,
unless noted otherwise:

1. NFPA 70 — National Electrical Code, current version adopted by local or State AHJ.

2. TIA/EIA-568-B — Commercial Building Telecommunications Cabling Standard, current
version.

3. TIA/EIA-569-B — Commercial Building Standard for Telecommunications Pathways and
Spaces, current version.

4. TIA/EIA-606-A — Administration Standard for Commercial Telecommunications
Infrastructure, current version.

5. J-STD-607-A — Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications, current version.

6. TIA-310- D Cabinets, Rack, and Associated Equipment
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1.6

1.7

1.8

A.

A.

B.

A.

B.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install equipment frames and cable trays until
spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above
ceilings is complete.

DESIGN CRITERIA

The communications room installations are designed to be as similar as possible. The
contractor shall coordinate with other trades to ensure similarity where possible.

The location of the communication room(s) is intended to restrict the maximum horizontal
subsystem wiring length (defined as a channel between a telecommunications room cross-
connect termination field and a served telecommunications outlet) to 295-feet.

COORDINATION

Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange
carrier representatives, and Owner to exchange information and agree on details of
equipment arrangements and installation interfaces.

Record agreements reached in meetings and distribute them to other participants.

3. Adjust arrangements and locations of distribution frames, cross-connects, and patch
panels in equipment rooms to accommodate and optimize arrangement and space
requirements of telephone switch and LAN equipment.

4. Adjust arrangements and locations of equipment with distribution frames, cross-connects,
and patch panels of cabling systems of other communications, electronic safety and
security, and related systems that share space in the equipment room.

N

Coordinate location of power raceways and receptacles with locations of communications
equipment requiring electrical power to operate.

PART 2 - PRODUCTS

2.1

A.

B.

PATHWAYS
General Requirements: Comply with TIA/EIA-569-A.

Conduit and Boxes: To be provided by the Division 26 contractor. Coordinate with Division
26 for locations.
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2.2

A.

2.3

2.4

2.5

BACKBOARDS

Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with requirements
for plywood backing panels specified in Division 06 Section "Rough Carpentry."

All walls of each telecommunications equipment room shall be lined with backboards. Install
backboards 4” AFF and extend up to 100”AFF.

Receptacles shall be installed flush with backboard. Coordinate with Division 26 contractor for
proper installation following backboard installation.

POWER STRIPS
Power Strips: Comply with UL 1363.

Rack mounting.

Six 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles.

LED indicator lights for power and protection status.

LED indicator lights for reverse polarity and open outlet ground.

Circuit Breaker and Thermal Fusing: Unit continues to supply power if protection is lost.
Cord connected with 15-foot line cord.

Rocker-type on-off switch, illuminated when in on position.

Peak Single-Impulse Surge Current Rating: 26 kA per phase.

Protection modes shall be line to neutral, line to ground, and neutral to ground. UL 1449
clamping voltage for all 3 modes shall be not more than 330 V.

CoNoO~WNE

GROUNDING

Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems." for grounding conductors and connectors.

Telecommunications Main Bus Bar (Provided by Division 26):

1. Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

Comply with ANSI-J-STD-607-A.

LABELING

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.
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PART 3 - EXECUTION

3.1

A

TELECOMMUNICATIONS ROOMS

All materials shall be installed as per the manufacturers’ instructions, unless noted otherwise.
Comply with NECA 1.

Comply with BICSI TDMM for layout and installation of communications equipment rooms.

Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

Backboards:

1. Mount backboards with smooth side out, and with the bottom edge at approximately 6”
above finished floor to a height of 8’-6” above finished floor.

2. Paint plywood backboard with two (2) coats of paint.

3. Coordinate with owner/owner’s IT staff to determine color.

4. Comply with requirements in Division 09 Section "Interior Painting" for painting
backboards.

5. DO NOT PAINT OVER MANUFACTURER’S LABEL FOR FIRE RETARDANT
PLYWOQOOD.

Free-standing equipment racks shall be fastened to the communications room floor using a
minimum of four 3/8 inch concrete anchors.

Equipment racks shall be positioned according to drawings with a minimum of 3 feet clearance
in front and back. The contractor shall field verify the dimensions of the room prior to
installation of racks and report any discrepancies to the owner or owners representative.

Vertical wire managers for free-standing racks shall be bolted to the side or front of the rack
using the manufacturers recommended hardware.

All equipment racks, cabinets, enclosures, conduits, and patch panels shall be bonded to the
Telecommunications Grounding Busbar (TMG) (one per Telecommunications Room), which
shall be bonded to the Telecommunications Main Grounding Busbar (TMGB), which shall be
grounded to the main electrical ground in the main electrical room. Coordinate with electrical
contractor. Coordinate exact routing and connection points with the electrical work. All surfaces
that are used as a bond shall be filed to bare metal before completing connections.

All tray sections shall be field cut to length as required with a minimum number of splice
points. All field cuts shall be made using the manufacturers recommended equipment.

All wire basket cable tray’s shall be supported from the building structure using threaded rod
and FAS type supports and shall be bonded to ground.
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3.2

A.

B.

C.

3.3

3.4

FIRESTOPPING
Comply with requirements in Division 07 Section "Penetration Firestopping.”
Comply with TIA/EIA-569-A, Annex A, "Firestopping."”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

Comply with ANSI-J-STD-607-A.

Coordinate with the Division 26 contractor to locate grounding bus bar (bus bar provided by
Division 26) to minimize the length of bonding conductors. Fasten to wall allowing at least 2-
inch clearance behind the grounding bus bar.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements in Division 26 Section "ldentification for Electrical Systems."

See Division 27 Section "Communications Horizontal Cabling” for additional identification
requirements. See Evaluations for discussion of TIA/EIA standard as it applies to this Section.
Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for
Class 3 level of administration including optional identification requirements of this standard.

Labels shall be preprinted or computer-printed type.

END OF SECTION 27 1100
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SECTION 27 1300 - COMMUNICATIONS BACKBONE CABLING

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Pathways.

UTP cable.

50/125-micrometer, optical fiber cabling.

Cable connecting hardware, patch panels, and cross-connects.
Cabling identification products.

ogrwbdE

Related Sections:

1. Division 28 Section "Conductors and Cables for Electronic Safety and Security" for voice
and data cabling associated with system panels and devices.

DEFINITIONS
BICSI: Building Industry Consulting Service International.

Cross-Connect: A facility enabling the termination of cable elements and their interconnection
or cross-connection.

EMI: Electromagnetic interference.

IDC: Insulation displacement connector.

LAN: Local area network.

RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.

BACKBONE CABLING DESCRIPTION

Backbone cabling system shall provide interconnections between communications equipment
rooms, main terminal space, and entrance facilities in the telecommunications cabling system
structure. Cabling system consists of backbone cables, intermediate and main cross-connects,
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mechanical terminations, and patch cords or jumpers used for backbone-to-backbone cross-
connection.

Backbone cabling cross-connects may be located in communications equipment rooms or at
entrance facilities. Bridged taps and splitters shall not be used as part of backbone cabling.

PERFORMANCE REQUIREMENTS

General Performance: Backbone cabling system shall comply with transmission standards in
TIA/EIA-568-B.1, when tested according to test procedures of this standard.

SUBMITTALS
Product Data: For each type of product indicated.
1. For coaxial cable, include the following installation data for each type used:

a. Nominal OD.
b. Minimum bending radius.
C. Maximum pulling tension.

Shop Drawings:

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and
format selected by Owner.

2. Cabling administration drawings and printouts.

3. Wiring diagrams to show typical wiring schematics including the following:

a. Cross-connects.
b. Patch panels.
C. Patch cords.

4. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and
physical relationship between the installed components.

5. Cable tray layout, showing cable tray route to scale, with relationship between the tray
and adjacent structural, electrical, and mechanical elements. Include the following:

Vertical and horizontal offsets and transitions.

Clearances for access above and to side of cable trays.

Vertical elevation of cable trays above the floor or bottom of ceiling structure.
Load calculations to show dead and live loads as not exceeding manufacturer's
rating for tray and its support elements.

oo oTe

Qualification Data: For Installer qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.
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1.6

Field quality-control reports.

Maintenance Data: For splices and connectors to include in maintenance manuals.

QUALITY ASSURANCE
Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility:  Preparation of Shop Drawings, Cabling Administration
Drawings, and field testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

Testing Agency Qualifications: An NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

All work shall be performed in accordance with the following codes and industry standards
unless noted otherwise:

1. NFPA 70 — National Electrical Code, current version adopted by local or State AHJ.
2. TIA/EIA-568-B — Commercial Building Telecommunications Cabling Standard, current

version.

3. TIA/EIA-569-B — Commercial Building Standard for Telecommunications Pathways and
Spaces,

4, TIA/EIA-606-A — Administration Standard for Commercial Telecommunications
Infrastructure.

5. J-STD-607-A — Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications, current version.

6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial
Buildings” pertaining to communication systems.

Grounding: Comply with ANSI-J-STD-607-A.

COMMUNICATIONS BACKBONE CABLING 271300 -3



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

1.7

A.

1.8

A.

1.9

A

B.

DELIVERY, STORAGE, AND HANDLING

Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use optical
fiber flashlight or optical loss test set.

2. Test each pair of UTP cable for open and short circuits.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install cables and connecting materials until wet

work in spaces is complete and dry, and temporary HVAC system is operating and maintaining

ambient temperature and humidity conditions at occupancy levels during the remainder of the

construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

Coordinate layout and installation of telecommunications pathways with other trades prior to
start of construction.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

PATHWAYS
General Requirements: Comply with TIA/EIA-569-A.

Conduit and Boxes: To be provided by the Division 26 contractor. Coordinate with Division
26 for locations.

UTP CABLE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Belden CDT Inc.; Electronics Division.

Berk-Tek; a Nexans company.

CommScope, Inc.

Draka USA.

Genesis Cable Products; Honeywell International, Inc.
KRONE Incorporated.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.
Superior Essex Inc.

CoNOOA~WNE
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10. SYSTIMAX Solutions; a CommScope Inc. brand.
11. 3M.
12.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B.  Description: 100-ohm, 50-pair category 3 UTP, formed into 25-pair binder groups covered with
a gray thermoplastic jacket.

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/EIA-568-B.1 for performance specifications.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

C.  Description: 100-ohm, category 5e UTP.

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/EIA-568-B.2, Category 5e.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

D.  Description: 100-ohm, category 6 UTP.
1. Comply with ICEA S-90-661 for mechanical properties.
2. Comply with TIA/EIA-568-B.2, Category 5e.
3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

E. Description: 100-ohm, augmented category 6 (i.e. 6a) UTP.

=

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 6a.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

4, Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.0 dB/100M at 100 MHz, 31.0
dB/100M at 250 MHz and 45.3 dB/100m at 500 MHz.

5. Minimum PSNEXT of 72.3 dB at 1 MHz, 42.3 dB at 100 MHz, 36.3 dB at 250 MHz and
31.2 dB at 500 MHz.

6. Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at 100
MHz and 26.0 dB @ 250 MHz. EL TCTL greater than 30 dB @ 100m at 1 MHz, and 5.5
dB @ 100m at 31.25 MHz

7. Minimum PS-ANEXT of 80.0 dB at 1 MHz, 60.0 dB at 100 MHz, 54.0 dB at 250 MHz
and 49.5 dB at 500 MHz.

8. Minimum PS-AELFEXT of 77.0 dB at 1 MHz, 37.0 dB at 100 MHz, 29.0 dB at 250
MHz and 23.0 dB at 500 MHz.

9. Electrical characteristics must be characterized to 750 MHz.

10.  Cable must be third party verified by ETL.

11. 0.300 inch max cable diameter

N

F. Cabling Types:

1. Intra-building cabling:
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2.3

a. Communications, Plenum Rated: Type CMP, complying with NFPA 262.
b. Communications, Riser Rated: Type CMR, complying with UL 1666.

2. Inter-building cabling above ground:
a. Communications, Riser Rated: Type CMR, complying with UL 1666
3. Inter-building, underground cabling:

a. Communications, Riser Rated, Type CMR with water blocking gel complying with
UL1666.

UTP CABLE HARDWARE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.
Panduit Corp.

Siemon Co. (The).

0. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

Boo~NoOR~LNOE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC
type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 5e, Category 6, or augmented Category 6.
Provide blocks for the number of cables terminated on the block, plus 25 percent spare. Integral
with connector bodies, including plugs and jacks where indicated.

1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors
at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

Patch Cords: Factory-made, 4-pair cables in 48-inch lengths; terminated with 8-position
modular plug at each end.
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1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
Category 6 or 6a performance. Patch cords shall have latch guards to protect against
snagging.

2. Patch cords shall have color-coded boots for circuit identification.

OPTICAL FIBER CABLE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
Superior Essex Inc.

: SYSTIMAX Solutions; a CommScope Inc. brand.

0. 3M.
1. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

REEowoo~NooOR~wONDE

Description: Multimode, 50/125-micrometer, nonconductive, tight buffer, optical fiber cable.

1. Comply with TIA/EIA-568-B.3 for performance specifications.

2. Comply with TIA/EIA-492AAAA-B for detailed specifications.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444, UL 1651, and NFPA 70.

4. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

5 Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

Cabling Types:
1. Intra-building cabling, comply with ICEA S-83-596 for mechanical properties.

a. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
b. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

2. Inter-building above ground, comply with ICEA S-87-640 for mechanical properties.
a. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
3. Inter-building below ground, comply with ICEA S-87-640 for mechanical properties.

a. Riser Rated, Nonconductive: Type OFNR, with water blocking gel, complying
with UL1666.

Jacket:

1. Jacket Color: Orange for 50/125-micrometer cable.
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2.5

2.6

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to
exceed 40 inches.

OPTICAL FIBER CABLE HARDWARE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
0. Siemon Co. (The).

Boo~NoOaRr~ONE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable
connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field,
plus spares and blank positions adequate to suit an additional 50% expansion.

Patch Cords: Factory-made, dual-fiber cables in 36-inch lengths.
Cable Connecting Hardware:

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications
of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12. Comply with TIA/EIA-
568-B.3.

2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC, and Type MT-RJ
connectors. Insertion loss not more than 0.75 dB. Coordinate with owner for correct
connector types for new hardware prior to bid.

3. Coordinate with the existing cable connecting hardware to provide the correct connectors
required.

GROUNDING

Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems." for grounding conductors and connectors.

Comply with ANSI-J-STD-607-A.
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2.7

A.

2.8

A

F.

IDENTIFICATION PRODUCTS

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.

Factory test cables on reels according to TIA/EIA-568-B.1.

Factory test UTP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-

B.3.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A

WIRING METHODS

Wiring Method:

1.

2.

Where backbone cabling is routed between structures or buildings install cables in
raceways below ground. Provide cabling suitable for below ground installation.

Where backbone cabling is routed underground install cables in raceways. Provide
cabling suitable for below ground installation.

Where backbone cabling is routed interior to a building or structure the following wiring
method will be used:

a.

Where located in accessible ceiling spaces backbone cabling shall be installed in J-
hooks or other cable supporting equipment specified elsewhere. Cable supporting
equipment shall be provided a minimum of every 60”.

Where routed between floors, cabling shall be installed in conduit sleeves which
shall extend a minimum of 4” from the top of the floor and 4” from the bottom of
the structure below.

Where routed through drop or suspended ceilings, cabling shall be installed in a
conduit sleeve which shall be extended a minimum of 4” from the top and bottom
of the ceiling. This sleeve shall be provided with a protective bushing on both
ends to protect cabling.

Where located in non-accessible ceiling spaces cabling shall be installed in conduit
sleeves which shall extend a minimum of 4” from the beginning and end of the
non-accessible ceiling spaces. The Division 27 contractor shall coordinate with the
Division 26 contractor for adequate number and size of conduits.
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3.2

3.3

4. Install plenum cable in environmental air spaces, including plenum ceilings.

5. Comply with requirements for raceways and boxes specified in Division 26 Section
"Raceway and Boxes for Electrical Systems."

6. It shall be the responsibility of the Division 27 contractor to coordinate with the Division
26 contractor for sleeve and cabling installation.

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to
terminal points with no excess and without exceeding manufacturer's limitations on bending
radii. Provide and use lacing bars and distribution spools.

INSTALLATION OF PATHWAYS

Comply with requirements for demarcation point, pathways, cabinets, and racks specified in
Division 27 Section "Communications Equipment Room Fittings."” Drawings indicate general
arrangement of pathways and fittings.

Comply with requirements for backbone cabling installation specified in Division 27 Section
“Communications Equipment Room Fittings.”

INSTALLATION OF CABLES
Comply with NECA 1.
General Requirements for Cabling:

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, cross-connects, and patch panels.

5. Cables may not be spliced. Secure and support cables at intervals not exceeding 48
inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames,
and terminals.

6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices™ Chapter. Use lacing bars and distribution spools.

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

10. In the communications equipment room, install a 10-foot-long service loop on each end
of cable.

11.  Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull

tensions.

rPoNdE
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3.4

35

12.  Use only practices and tools recommended by the manufacturer to terminate all
conductors at connecting blocks. Stuffer caps shall be used. However, stuffer caps shall
not be used as a termination tool. Or other non-approved termination means shall not be
used.

UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.
2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain
cable geometry.

Optical Fiber Cable Installation:

1. Comply with TIA/EIA-568-B.3.
2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches above ceilings
by cable supports not more than 60 inches apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Group connecting hardware for cables into separate logical fields.
Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.

2. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches.

3. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches.

FIRESTOPPING

Comply with requirements in Division 07 Section "Penetration Firestopping.” Comply with
TIA/EIA-569-A, Annex A, "Firestopping."”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.
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3.6

Comply with ANSI-J-STD-607-A.

Coordinate with Division 26 for ground bus bar installation. Division 26 contractor shall
provide ground bar.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."

1. Administration Class: 3.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,
connections, covers, and labels.

See Division 27 Section "Communications Horizontal Cabling” for additional identification
requirements. See Evaluations for discussion about TIA/EIA standard as it applies to this
Section. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A
for Class 3 level of administration including optional identification requirements of this
standard.

Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with
rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive
schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets,
backbone pathways and cables, , terminal hardware and positions, horizontal cables, work areas
and workstation terminal positions, grounding buses and pathways, and equipment grounding
conductors.

Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at
device if color of wire is consistent with associated wire connected and numbered within
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet.

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device with name and number of particular device as shown.

b. Label each unit and field within distribution racks and frames.
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5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A, for the
following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Visually inspect UTP and optical fiber jacket materials for NRTL certification markings.
Inspect cabling terminations in communications equipment rooms for compliance with
color-coding for pin assignments, and inspect cabling connections for compliance with
TIA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

Data for each measurement shall be documented. Data for submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the
instrument to the computer, saved as text files, and printed and submitted.

Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

End-to-end cabling will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 27 1300
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SECTION 27 1500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Pathways.

UTP cabling.

Multiuser telecommunications outlet assemblies.

Cable connecting hardware, patch panels, and cross-connects.
Telecommunications outlet/connectors.

Cabling system identification products.

Cable management system.

Nouokr~wbdE

Related Sections:

1. Division 27 Section "Communications Backbone Cabling" for voice and data cabling
associated with system panels and devices.

2. Division 28 Section "Conductors and Cables for Electronic Safety and Security" for voice
and data cabling associated with system panels and devices.

DEFINITIONS

Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side rails.

BICSI: Building Industry Consulting Service International.

Channel Cable Tray: A fabricated structure consisting of a one-piece, ventilated-bottom or
solid-bottom channel.

Consolidation Point: A location for interconnection between horizontal cables extending from
building pathways and horizontal cables extending into furniture pathways.

Cross-Connect: A facility enabling the termination of cable elements and their interconnection
or cross-connection.

EMI: Electromagnetic interference.

IDC: Insulation displacement connector.
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Ladder Cable Tray: A fabricated structure consisting of two longitudinal side rails connected
by individual transverse members (rungs).

LAN: Local area network.

MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of several
telecommunications outlet/connectors.

Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet
cable terminates.

RCDD: Registered Communications Distribution Designer.

Solid-Bottom or Nonventilated Cable Tray: A fabricated structure consisting of longitudinal
side rails and a bottom without ventilation openings.

Trough or Ventilated Cable Tray: A fabricated structure consisting of longitudinal side rails
and a bottom having openings for the passage of air.

UTP: Unshielded twisted pair.

HORIZONTAL CABLING DESCRIPTION

Horizontal cable and its connecting hardware provide the means of transporting signals between
the telecommunications outlet/connector and the horizontal cross-connect located in the
communications equipment room. This cabling and its connecting hardware are called
"permanent link," a term that is used in the testing protocols.

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors
be installed for each work area.

2. Horizontal cabling shall contain no more than one transition point or consolidation point
between the horizontal cross-connect and the telecommunications outlet/connector.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

4. Splitters shall not be installed as part of the optical fiber cabling.

A work area is approximately 100 sg. ft, and includes the components that extend from the
telecommunications outlet/connectors to the station equipment.

The maximum allowable horizontal cable length is 295 feet. This maximum allowable length
does not include an allowance for the length of 16 feet to the workstation equipment. The
maximum allowable length does not include an allowance for the length of 16 feet in the
horizontal cross-connect.

PERFORMANCE REQUIREMENTS

General Performance: Horizontal cabling system shall comply with transmission standards in
TIA/EIA-568-B.1, when tested according to test procedures of this standard.
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A.  Product Data: For each type of product indicated.
1. For coaxial cable, include the following installation data for each type used:
a. Nominal OD.
b. Minimum bending radius.
C. Maximum pulling tension.
B.  Shop Drawings:
1. System Labeling Schedules: Electronic copy of labeling schedules, in software and
format selected by Owner.
2. Cabling administration drawings and printouts.
3. Wiring diagrams to show typical wiring schematics, including the following:
a. Cross-connects.
b. Patch panels.

C. Patch cords.

4. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and
physical relationship between the installed components.

C.  Samples: For workstation outlets, jacks, jack assemblies, in specified finish, one for each size
and outlet configuration, and faceplates for color selection and evaluation of technical features
if requested by the architect or engineer.

D.  Qualification Data: For Installer, qualified layout technician, installation supervisor, and field
inspector.

E. Source quality-control reports.
F. Field quality-control reports.

G.  Maintenance Data: For splices and connectors to include in maintenance manuals.

1.7 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
1. Layout Responsibility: ~ Preparation of Shop Drawings, Cabling Administration
Drawings, and field testing program development by an RCDD.
2. Installation Supervision: Installation shall be under the direct supervision of Level 2

Installer, who shall be present at all times when Work of this Section is performed at
Project site.

B.  Testing Agency Qualifications: An NRTL.
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1.8

1.9

1.10

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

All work shall be performed in accordance with the following codes and industry standards
unless noted otherwise:

1. NFPA 70 — National Electrical Code, current version adopted by local or State AHJ.
2. TIA/EIA-568-B — Commercial Building Telecommunications Cabling Standard, current

version.

3. TIA/EIA-569-B — Commercial Building Standard for Telecommunications Pathways and
Spaces,

4. TIA/EIA-606-A — Administration Standard for Commercial Telecommunications
Infrastructure.

5. J-STD-607-A — Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications, current version.

6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial
Buildings” pertaining to communication systems.

Grounding: Comply with ANSI-J-STD-607-A.

DELIVERY, STORAGE, AND HANDLING
Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install cables and connecting materials until wet
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining
ambient temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.
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1.1

B.

C.

1

A

Coordinate layout and installation of telecommunications pathways with other trades prior to
start of construction.

Coordinate telecommunications outlet/connector locations with location of power receptacles at
each work area.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Patch-Panel Units: One of each type.

Connecting Blocks: One of each type.

Device Plates: One of each type.

Multiuser Telecommunications Outlet Assemblies: One of each type.

poONME

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A

B.

PATHWAYS
General Requirements: Comply with TIA/EIA-569-A.

Conduit and Boxes: To be provided by the Division 26 contractor. Coordinate with Division
26 for locations.

UTP CABLE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

Belden CDT Inc.; Electronics Division.

Berk-Tek; a Nexans company.

CommScope, Inc.

Draka USA.

Genesis Cable Products; Honeywell International, Inc.
KRONE Incorporated.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.
9. Superior Essex Inc.

10. SYSTIMAX Solutions; a CommsScope, Inc. brand.

11. 3M.

12.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

NG~ E

Description: 100-ohm, 50-pair category 3 UTP, formed into 25-pair binder groups covered with
a gray thermoplastic jacket.
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Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

C.  Description: 100-ohm, category 5e UTP.

1.
2.
3.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

D.  Description: 100-ohm, category 6 UTP.

1.
2.
3.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

E. Description: 100-ohm, augmented category 6 (i.e. 6a) UTP.

N

7.
8.
9.
10.
11.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 6a.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.0 dB/100M at 100 MHz, 31.0
dB/100M at 250 MHz and 45.3 dB/100m at 500 MHz.

Minimum PSNEXT of 72.3 dB at 1 MHz, 42.3 dB at 100 MHz, 36.3 dB at 250 MHz and
31.2 dB at 500 MHz.

Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at 100
MHz and 26.0 dB @ 250 MHz. EL TCTL greater than 30 dB @ 100m at 1 MHz, and 5.5
dB @ 100m at 31.25 MHz

Minimum PS-ANEXT of 80.0 dB at 1 MHz, 60.0 dB at 100 MHz, 54.0 dB at 250 MHz
and 49.5 dB at 500 MHz.

Minimum PS-AELFEXT of 77.0 dB at 1 MHz, 37.0 dB at 100 MHz, 29.0 dB at 250
MHz and 23.0 dB at 500 MHz.

Electrical characteristics must be characterized to 750 MHz.

Cable must be third party verified by ETL.

0.300 inch max cable diameter

F. Cabling Types:

1.
2.

Communications, Plenum Rated: Type CMP, complying with NFPA 262.
Communications Non-Plenum Rated: General Purpose Rated: Type CM,

2.3 UTP CABLE HARDWARE

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.
Panduit Corp.

Siemon Co. (The).

0. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

Boo~NoOR~LNE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC
type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 5e, Category 6, or augmented Category 6.
Provide blocks for the number of cables terminated on the block, plus 25 percent spare. Integral
with connector bodies, including plugs and jacks where indicated.

Cross-Connect: Modular array of connecting blocks arranged to terminate building cables and
permit interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors
at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

Patch Cords: Factory-made, 4-pair cables in 48-inch lengths; terminated with 8-position
modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
Category 6 or 6a performance. Patch cords shall have latch guards to protect against
snagging.

2. Non-Category 6 or 6a Patch cords shall have color-coded boots for circuit identification.

TELECOMMUNICATIONS OUTLET/CONNECTORS

Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular. Comply
with TIA/EIA-568-B.1.

Workstation Outlets: Refer to drawings for number of ports and for backbox size.

1. Plastic Faceplate: Coordinate color and material with Division 26 Section "Wiring
Devices." Division 27 contractor shall provide faceplates.
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2. For use with snap-in jacks accommodating any combination of UTP, optical fiber, and
coaxial work area cords.
a. Flush mounting jacks, positioning the cord at a 45-degree angle.

3. Legend: Snap-in, clear-label covers and machine-printed paper inserts.

25 GROUNDING

A.  Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems" for grounding conductors and connectors.

B.  Comply with ANSI-J-STD-607-A.

2.6 IDENTIFICATION PRODUCTS

A.  Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

B.  Comply with requirements in Division 26 Section "ldentification for Electrical Systems."”

2.7 SOURCE QUALITY CONTROL
A.  Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
B.  Factory test UTP cables according to TIA/EIA-568-B.2.

C.  Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-
B.3.

D.  Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz. Sweep test shall test
the frequency response, or attenuation over frequency, of a cable by generating a voltage whose
frequency is varied through the specified frequency range and graphing the results.

E.  Cable will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 WIRING METHODS

1. Where horizontal cabling is routed underground install cables in raceways. Provide
cabling suitable for below ground installation.

2. Where horizontal cabling is routed interior to a building or structure the following wiring
method will be used:
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3.2

3.3

3.
4.

Where located in accessible ceiling spaces horizontal cabling shall be installed in
J-hooks or other cable supporting equipment specified elsewhere. Cable
supporting equipment shall be provided a minimum of every 60”.

Where routed through areas accessible to inmates cabling shall be installed in
conduit sleeves which shall extend a minimum of 4” from the beginning and end of
the inmate-accessible ceiling spaces. The Division 27 contractor shall coordinate
with the Division 26 contractor for adequate number and size of conduits.

Where routed through drop or suspended ceilings, cabling shall be installed in a
conduit sleeve which shall be extended a minimum of 4” from the top and bottom
of the ceiling. This sleeve shall be provided with a protective bushing on both
ends to protect cabling.

Where located in non-accessible ceiling spaces cabling shall be installed in conduit
sleeves which shall extend a minimum of 4” from the beginning and end of the
non-accessible ceiling spaces. The Division 27 contractor shall coordinate with the
Division 26 contractor for adequate number and size of conduits.

Install plenum cable in environmental air spaces, including plenum ceilings.
Comply with requirements for raceways and boxes specified in Division 26 Section
"Raceway and Boxes for Electrical Systems."

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where

possible.

Wiring within Enclosures: Bundle, lace, and train cables to terminal points with no excess and
without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and
distribution spools.

INSTALLATION OF PATHWAYS

Comply with requirements for demarcation point, pathways, cabinets, and racks specified in
Division 27 Section "Communications Equipment Room Fittings.” Drawings indicate general
arrangement of pathways and fittings.

Comply with requirements for horizontal cabling installation specified in Division 27 Section
“Communications Equipment Room Fittings.”

INSTALLATION OF CABLES

Comply with NECA 1.

General Requirements for Cabling:

1.
2.
3.

4.

Comply with TIA/EIA-568-B.1.
Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
Install 110-style IDC termination hardware unless otherwise indicated.

Terminate conductors; no cable shall contain un-terminated elements. Make terminations
only at indicated outlets, terminals, cross-connects, and patch panels.
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5. Cables may not be spliced. Secure and support cables at intervals not exceeding 48
inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames,
and terminals.

6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices™ Chapter. Install lacing bars and distribution spools.

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

10.  In the communications equipment room, install a 10-foot- long service loop on each end
of cable.

11. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

12.  Use only practices and tools recommended by the manufacturer to terminate all
conductors at connecting blocks. Stuffer caps shall be used. However, stuffer caps shall
not be used as a termination tool. Other non-approved termination means shall not be
used.

C. UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.
2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain
cable geometry.

D.  Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches above ceilings
by cable supports not more than 60 inches apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

E.  Group connecting hardware for cables into separate logical fields.
F. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.

2. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches.

3. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches.
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3.4

3.5

3.6

A.

B.

C.

FIRESTOPPING
Comply with requirements in Division 07 Section "Penetration Firestopping.”
Comply with TIA/EIA-569-A, Annex A, "Firestopping."”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

Comply with ANSI-J-STD-607-A.

Coordiante with Division 26 for ground bar installation. Division 26 contractor shall provide
ground bar.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."

1. Administration Class: 3.
2. Color-code cross-connect fields. Apply colors to voice and data service backboards,
connections, covers, and labels.

Using cable management system software specified in Part 2, develop Cabling Administration
Drawings for system identification, testing, and management. Use unique, alphanumeric
designation for each cable and label cable, jacks, connectors, and terminals to which it connects
with same designation. At completion, cable and asset management software shall reflect as-
built conditions.

Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for
Class 3 level of administration, including optional identification requirements of this standard.

Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at
device if color of wire is consistent with associated wire connected and numbered within
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet.

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
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a. Individually number wiring conductors connected to terminal strips, and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as
shown.

b. Label each unit and field within distribution racks and frames.

Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

Uniquely identify and label work area cables extending from the MUTOA to the work
area. These cables may not exceed the length stated on the MUTOA label.

E. Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.

1.

Cables use flexible vinyl or polyester that flex as cables are bent.

3.7 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B.  Tests and Inspections:

1.

Visually inspect UTP and optical fiber cable jacket materials for NRTL certification
markings.  Inspect cabling terminations in communications equipment rooms for
compliance with color-coding for pin assignments, and inspect cabling connections for
compliance with TIA/EIA-568-B.1.

Visually confirm Category 5e, Category 6, augmented category 6 (i.e. 6a), marking of
outlets, cover plates, outlet/connectors, and patch panels.

Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent
faults, and polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.2. Perform tests with a tester that complies with performance requirements in
"Test Instruments (Normative)” Annex, complying with measurement accuracy
specified in "Measurement Accuracy (Informative)” Annex. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link
test configuration.

UTP Performance Tests:

a. Test for each outlet and MUTOA. Perform the following tests according to
TIA/EIA-568-B.1 and TIA/EIA-568-B.2:

1)  Wire map.
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2)
3)
4)
5)
6)
7)
8)
9)
10)

Length (physical vs. electrical, and length requirements).
Insertion loss.

Near-end crosstalk (NEXT) loss.

Power sum near-end crosstalk (PSNEXT) loss.
Equal-level far-end crosstalk (ELFEXT).

Power sum equal-level far-end crosstalk (PSELFEXT).
Return loss.

Propagation delay.

Delay skew.

6. Optical Fiber Cable Performance Tests: Perform optical fiber end-to-end link tests
according to TIA/EIA-568-B.1 and TIA/EIA-568-B.3.

C. Document data for each measurement. Data for submittals shall be printed in a summary report
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to
the computer, saved as text files, and printed and submitted.

D.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 27 1500
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SECTION 28 0500 - COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Electronic safety and security equipment coordination and installation.
2. Electronic safety and security identification requirements.

3. Concrete bases.

4. Common electronic safety and security installation requirements.
DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

Provide: The term "provide™ means "to furnish and install, ready for the intended use and in
complete operating condition."

Install: The term "install" is used to describe operations at project site including the actual
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protecting, cleaning, and similar operations.”

Directed: Terms such as "directed,"” "requested,” "authorized,” "selected," "approved,"
"required,” and "permitted” mean "directed by the Architect,” "requested by the Architect,” and
similar phrases.

Approve: The term "approved," where used in conjunction with the Architect's action on the
Contractor's submittals, applications and requests, is limited to the Architect's duties and
responsibilities as stated in the Conditions of the Contracts.

Indicated: The term “indicated" refers to graphic representations, notes or schedules on the
Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in
the Contract Documents. Where terms such as "shown," "noted," "scheduled," and "specified"
are used, it is to help the reader locate the reference; no limitation on location is intended.
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14

15

1.6

A.

SUBMITTALS
General: Follow the procedures specified in Division 01 Section "Submittals.”
Prior Approvals:

1. Submit for prior approval on Substitution Request Forms. Only written requests on these
forms with complete submittal data will be considered.

2. Refer to each Section for specific submittal requirements.

3. Prior approval does not automatically mean equipment is approved. Final approval of all
equipment and materials shall be determined during shop drawings review. Any changes
required due to substitution are the Contractor's responsibility.

QUALITY ASSURANCE

All workmen on this project shall be thoroughly knowledgeable of all applicable codes related
to all systems specified by Division 28 for this project. All installations shall be performed by
skilled tradesmen fully aware of the latest techniques, practices, and standards of the industry.
Haphazard or poor installation practice will be cause for rejection of work.

Good workmanship and appearance shall be considered important. Carefully lay out all work in
advance to install in a neat and good workmanship-like manner all in accordance with
recognized practices and standards of the industry.

COORDINATION
Coordinate arrangement, mounting, and support of electronic safety and security equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

In preparation of the contract documents, a reasonable effort has been made to provide layouts
and connections based on selected and specified manufacturers’ equipment. Since physical
space, connections, equipment arrangements and other requirements may vary according to
each manufacturer, the final responsibility for connections, initial access and proper fit rests
with the Contractor.

Coordinate with the Division 26 contractor for required sleeve locations for all wiring and
conduit(s) required. Sleeves shall be used when penetrating all walls, ceilings, and floors.
Sleeves shall be provided by the Division 26 contractor, but sized and located by the Division
27 contractor.
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1.7

Sequence, coordinate, and integrate the installation of materials and equipment for efficient
flow of the Work. Coordinate the installation of large equipment requiring positioning before
closing in the building.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for electronic safety and security items that are
behind finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 08 Section "Access Doors and Frames."

Special boxes furnished by Division 28 and installed by Division 26 shall be coordinated. The
Division 28 contractor shall initiate the coordination in a timely manner.

Scaled and figured locations are approximate only. Before proceeding with work, carefully
check and verify with building dimensions on architectural drawings, and be responsible for
properly fitting equipment and materials together and to the structure in spaces provided.

Drawings are essentially diagrammatic and indicate the general arrangement of equipment.
Carefully study drawings and premises in order to determine best methods, exact locations,
routes, building obstructions, etc., to install apparatus and equipment. Install apparatus and
equipment in manner and locations to avoid obstructions, preserve headroom, and keep
openings and passageways clear.

Record 'As-Built' Documents:

1. Prepare and record 'as-built' documents in accordance with the requirements in
Division 01 Section "Project Closeout."

2. Maintain a separate set of Division 28 drawings at the job site which is not used for
construction purposes. This set shall be kept updated by neatly marking all changes and
deviations made during construction. Use a color that contrasts with the drawings. This
same set of drawings shall be made available at all times during construction for review
at any time by the Architect/Engineer.

3. In addition to the requirements specified in Division 01, indicate actual installed and
‘as-built’ conditions for:

a. Major raceway systems, size and location, for both exterior and interior.
b. Equipment locations (exposed and concealed), dimensioned from prominent
building lines.

4. Approved changes and actual equipment and materials installed.

PROJECT CONDITIONS

Exterior Environmental Conditions: Systems shall withstand the following environmental
conditions without mechanical or electrical damage or degradation of performance capability:

1. Ambient Temperature: 20 to 122 deg F.
2.  Relative Humidity: 0 to 95 percent.
3. Altitude: 3000 feet.
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B.

C.

Interior Environmental Conditions: Systems shall withstand the following environmental
conditions without mechanical or electrical damage or degradation of performance capability:

1. Ambient Temperature: 65 to 75 deg F.
2. Relative Humidity: 0 to 95 percent.
3. Altitude: 3000 feet.

Interruption of Existing Service(s): Do not interrupt service to facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary service according to requirements indicated:

1. Notify Owner/Owner’s Representative no fewer than 5 working days in advance of
proposed interruption of service.

2. Do not proceed with interruption of service without Owner's/Owners Representative’s
written permission.

PART 2 - PRODUCTS

2.1

A

D.

IDENTIFICATION

Identification Devices: A single type of identification product for each application category.
Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

Raceway and Cable Labels: Comply with ANSI A13.1, Table 3, for minimum size of letters for
legend and minimum length of color field for each raceway and cable size.

1. Type: Preprinted, flexible, self-adhesive, vinyl. Legend is overlaminated with a clear,
weather- and chemical-resistant coating.

2. Color: Black letters on orange background.

3. Legend: Indicates voltage.

Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl tape,
not less than 1 inch wide by 3 mils thick.

Underground Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape with
the following features:

Not less than 6 inches wide by 4 mils thick.
Compounded for permanent direct-burial service.
Embedded continuous metallic strip or core.

Printed legend that indicates type of underground line.

NN

Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted
numbers and letters.

Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding scheme.
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G.

H.

J.

2.2

A

B.

Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine plastic
laminate punched or drilled for mechanical fasteners 1/16-inch minimum thickness for signs up
to 20 sq. in. and 1/8-inch minimum thickness for larger sizes.

Interior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.
Preprinted, aluminum, baked-enamel-finish signs, punched or drilled for mechanical fasteners,
with colors, legend, and size appropriate to the application.

Exterior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.
Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch,
galvanized-steel backing, with colors, legend, and size appropriate to the application. 1/4-inch
grommets in corners for mounting.

Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32
stainless-steel machine screws with nuts and flat and lock washers. Applying the nameplates by
self-adhesive only will be unacceptable.

TOUCHUP PAINT

For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1

A

o 0O

COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY
INSTALLATION

Comply with NECA 1.

Comply with NFPA.

Comply with EIA/TIA standards.
Comply with BICSI standards.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electronic safety and security equipment and other nearby installations. Connect in such
a way as to facilitate future disconnecting with minimum interference with other items in the
vicinity.
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3.2

3.3

3.4

3.5

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRONIC SAFETY AND SECURITY
PENETRATIONS

Sleeve installation shall be provided by Division 26.

SLEEVE-SEAL INSTALLATION

Sleeve-seal installation shall be provided by Division 26.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electronic safety
and security installations to restore original fire-resistance rating of assembly. Firestopping
materials and installation requirements are specified in Division 07 Section "Penetration
Firestopping."”

IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewing without interference with operation and
maintenance of equipment.

Coordinate names, abbreviations, colors, and other designations used for electrical identification
with corresponding designations indicated in the Contract Documents or required by codes and
standards. Use consistent designations throughout Project. Provide identification for the
following electrical equipment:

1. Fire Alarm Control Units.
2. Remote Fire Alarm Control Units.
3. Addressable Fire Alarm Devices:
a. Label each according to final device address list.
b. Labeling shall occur following final project programming.
4. Junction boxes provided by Division 26:
a. Label fire alarm junction boxes with applicable loop or circuit number.
b. Security junction boxes.
Cabinets, and enclosures with applicable system.
As indicated on the drawings.

o o

Tag or label conductors as follows:

1. Multiple Circuits: Where multiple circuits are present in the same box or enclosure, label
each conductor or cable using tube markers at terminations and at intermediate locations
where conductors appear in wiring boxes, troughs, and control cabinets. Use consistent
letter/number conductor designations throughout on wire/cable tube markers.
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D.

3.6

3.7

Tag and label circuits designated to be extended in the future. Identify source and circuit
numbers in each cabinet, pull and junction box, and outlet box.

CONCRETE BASES

Construct concrete bases for equipment indicated. Follow supported equipment manufacturer's
anchorage recommendations and setting templates for anchor-bolt and tie locations, unless
otherwise indicated. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as
specified in Division 03 Section "Cast-in-Place Concrete."

DEMOLITION

All temporary and remodeling work shall be considered a part of this contract and no extra
charges will be allowed. This shall include all items, material or equipment and labor necessary
to meet the requirements and intent of the project.

Prior to submitting bid proposal, the Contractor shall have had visited and examined the
construction site. He shall be familiar with the existing conditions under which he will have to
operate and which will in any way affect the work under this contract. No subsequent
allowance will be made in this connection in behalf of the contractor for any error or negligence
on his part.

Certain remodeling of the existing facilities will be required. Existing conduit runs are
generally not shown, although an attempt has been made to show some existing conditions,
from which information has been taken in regard to existing record drawings pertaining to this
particular project. The drawings showing location of existing equipment, outlets, devices, etc.,
are approximate only (field verify).

The Contractor shall conceal all work where possible. Where exposed work is necessary in
finished areas, the Contractor shall provide non-circular manufactured surface raceways as
applicable but only after specific approval in writing is obtained from the owner or
Architect/Engineer.

Existing wiring (lighting, power, low-voltage, special systems, etc.) which may be disturbed
and interrupted during construction, of which the wiring continuity is to be maintained, shall be
restored to its original operating condition. Although an attempt has been made on the plans to
indicate where some of these conditions may most likely occur, the Contractor shall comply
where it is necessary to extend new conduits and wiring, installation of new junction boxes, etc.
to provide complete continuity of each electrical system affected.

Where existing outlets, devices, equipment, etc. are removed and replaced, provide new item or
new device at same location. EXisting wiring may be re-used only where noted on the
drawings, otherwise new wiring shall be installed in the existing conduits. Clean out conduit
and remove all debris from the existing j-boxes prior to installation of new wiring, devices or
equipment. Provide new coverplates for all wiring devices.

Where outlets are not to be re-used and if it is not possible to remove the outlet, provide a blank
high impact nylon cover or stainless steel cover on the outlet. The cover shall be suitable for its
use and shall match the surrounding wall finishes.
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H.  Where existing equipment, devices, etc. are removed and the cabling is not intended to be
re-used, all conduit and wiring shall be completely removed from its source device to the
item(s)/equipment being removed. Where existing conduit is not being re-used, abandon the
conduit and remove conduit completely. Where it is impossible to remove the conduit such as
in masonry walls, concrete floors, etc. it shall be cut off flush with the wall or floor and capped
or plugged.

l. Where copper conductors, equipment/material, etc. is designated to be removed and is deemed
to be salvageable by the Owner, the Contractor shall properly transport and store the items as
directed by the Owner.

J. Prior to progressing with any new installation or rough-ins, the Contractor shall study the
drawings and carefully examine all existing conditions and obstructions, to determine the best
method of installation and routing. The installation shall be installed in accordance to the
N.E.C., EIA/TIA, and BICSI standards in a neat and workmanship-like manner.

K. All connections requiring an outage of a system shall be made during an approved time limit.
Changeovers shall be as short a duration as possible and shall not interfere with normal
operation of the Owner's facilities. Notice shall be required in advance of a shutdown for any
system changeover, and such a changeover shall be done during hours as directed by Owner.
Work shall be scheduled so that at no time will any fire alarm zone be out of service. Provide
necessary temporary fire alarm or security systems to accomplish this requirement. Fire
watch(es) may be required and shall be provided by Division 28 during the construction process
as determined by the sequence, schedule, or authorities having jurisdiction.

3.8 CUTTING AND PATCHING

A.  Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to
permit electrical installations. Perform cutting by skilled craftsmen of trades involved.

B.  Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existing firestopping has been disturbed. Repair and
refinish materials and other surfaces by skilled craftsmen of trades involved.

3.9 FIELD QUALITY CONTROL
A. Inspect installed components for damage and faulty work, including the following:

Supporting devices for components.
Identification.

Concrete bases.

Cutting and patching for Division 28 construction.
Touchup painting.

o~ E
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3.10 REFINISHING AND TOUCHUP PAINTING

A. Refinish and touch up paint. Paint materials and application requirements are specified in
Division 09 Section "Painting."

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to
suit the degree of damage at each location.

2. Follow paint manufacturer's written instructions for surface preparation and for timing
and application of successive coats.

3. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

4. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

3.11 CLEANING AND PROTECTION

A.  On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

B.  Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 28 0500
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SECTION 28 0513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Pathways.

2. UTP cable.

3. 50/125-micrometer, optical fiber cabling.
4. Coaxial cable.

5. RS-232 cabling.

6. RS-485 cabling.

7. Low-voltage control cabling.

8. Control-circuit cabling.

9. Fire alarm wire and cable.

10. Cable connecting hardware, patch panels, and cross-connects.
11. Cabling identification products.
DEFINITIONS

BICSI: Building Industry Consulting Service International.

Cross-Connect: A facility enabling the termination of cable elements and their interconnection
or cross-connection.

EMI: Electromagnetic interference.
IDC: Insulation displacement connector.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits.

RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.
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14

A.

15

PERFORMANCE REQUIREMENTS

General Performance: Security system UTP and fiber-optic cabling system shall comply with
transmission standards in TIA/EIA-568-B.1, when tested according to test procedures of this
standard.

SUBMITTALS
Product Data: For each type of product indicated.
1. For coaxial cable, include the following installation data for each type used:

a. Nominal OD.
b. Minimum bending radius.
C. Maximum pulling tension.

Shop Drawings:

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and
format selected by Owner.

2. Cabling administration drawings and printouts.

3. Wiring diagrams to show typical wiring schematics including the following:

a. Cross-connects.
b. Patch panels.
C. Patch cords.

4. Cross-connects and patch panels. Detail mounting assemblies, and show elevations and
physical relationship between the installed components.

5. Cable tray layout, showing cable tray route to scale, with relationship between the tray
and adjacent structural, electrical, and mechanical elements. Include the following:

a. Vertical and horizontal offsets and transitions.

b. Vertical elevation of cable trays above the floor or bottom of ceiling structure.

C. Load calculations to show dead and live loads as not exceeding manufacturer's
rating for tray and its support elements.

Qualification Data: For Installer qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.
Field quality-control reports.

Maintenance Data: For splices and connectors to include in maintenance manuals.
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1.6

1.7

A.

QUALITY ASSURANCE
Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility:  Preparation of Shop Drawings, Cabling Administration
Drawings, and field testing program development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

Testing Agency Qualifications: An NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

All work shall be performed in accordance with the following codes and industry standards
unless noted otherwise:

1. NFPA 70 — National Electrical Code, current version adopted by local or State AHJ.
2. TIA/EIA-568-B — Commercial Building Telecommunications Cabling Standard, current

version.

3. TIA/EIA-569-B — Commercial Building Standard for Telecommunications Pathways and
Spaces,

4, TIA/EIA-606-A — Administration Standard for Commercial Telecommunications
Infrastructure.

5. J-STD-607-A — Commercial Building Grounding (Earthing) and Bonding Requirements
for Telecommunications, current version.

6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial
Buildings” pertaining to communication systems.

Grounding: Comply with ANSI-J-STD-607-A.

DELIVERY, STORAGE, AND HANDLING
Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use optical
fiber flashlight or optical loss test set.
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2. Test optical fiber cable while on reels. Use an optical time domain reflectometer to
verify the cable length and locate cable defects, splices, and connector, including the loss
value of each. Retain test data and include the record in maintenance data.

3. Test each pair of UTP cable for open and short circuits.

1.8 PROJECT CONDITIONS
A.  Environmental Limitations: Do not deliver or install cables and connecting materials until wet
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining
ambient temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

1.9 COORDINATION

A.  Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

B.  Coordinate layout and installation of telecommunications pathways with other trades prior to
start of construction.

PART 2 - PRODUCTS

2.1 PATHWAYS
A.  General Requirements: Comply with TIA/EIA-569-A.

B.  Conduit and Boxes: To be provided by the Division 26 contractor. Coordinate with Division
26 for locations.

2.2 UTP CABLE

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Belden CDT Inc.; Electronics Division.

2. Berk-Tek; a Nexans company.

3. CommScope, Inc.

4. Draka USA.

5. Genesis Cable Products; Honeywell International, Inc.
6. KRONE Incorporated.

7. Mohawk; a division of Belden CDT.

8. Nordex/CDT; a subsidiary of Cable Design Technologies.
9. Superior Essex Inc.

10. SYSTIMAX Solutions; a CommScope Inc. brand.

11. 3M.
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12.

Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B. Description: 100-ohm, 50-pair category 3 UTP, formed into 25-pair binder groups covered with
a gray thermoplastic jacket.

1.
2.
3.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

C.  Description: 100-ohm, category 5e UTP.

1.
2.
3.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

D.  Description: 100-ohm, category 6 UTP.

1.
2.
3.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

E. Description: 100-ohm, augmented category 6 (i.e. 6a) UTP.

N

7.
8.
9.
10.
11.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.2, Category 6a.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70.

Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.0 dB/100M at 100 MHz, 31.0
dB/100M at 250 MHz and 45.3 dB/100m at 500 MHz.

Minimum PSNEXT of 72.3 dB at 1 MHz, 42.3 dB at 100 MHz, 36.3 dB at 250 MHz and
31.2 dB at 500 MHz.

Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at 100
MHz and 26.0 dB @ 250 MHz. EL TCTL greater than 30 dB @ 100m at 1 MHz, and 5.5
dB @ 100m at 31.25 MHz

Minimum PS-ANEXT of 80.0 dB at 1 MHz, 60.0 dB at 100 MHz, 54.0 dB at 250 MHz
and 49.5 dB at 500 MHz.

Minimum PS-AELFEXT of 77.0 dB at 1 MHz, 37.0 dB at 100 MHz, 29.0 dB at 250
MHz and 23.0 dB at 500 MHz.

Electrical characteristics must be characterized to 750 MHz.

Cable must be third party verified by ETL.

0.300 inch max cable diameter

F. Cabling Types:

1.

Intra-building cabling:

a. Communications, Plenum Rated: Type CMP, complying with NFPA 262.
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2.3

b. Communications, Riser Rated: Type CMR, complying with UL 1666.
2. Inter-building cabling above ground:

a. Communications, Riser Rated: Type CMR, complying with UL 1666
3. Inter-building, underground cabling:

a. Communications, Riser Rated, Type CMR with water blocking gel complying with
UL1666.

UTP CABLE HARDWARE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.
Panduit Corp.

Siemon Co. (The).

0. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

BoOoo~NoORr~ONOE

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC
type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.

Connecting Blocks: 110-style IDC for Category 5e, Category 6, or augmented Category 6.
Provide blocks for the number of cables terminated on the block, plus 25 percent spare. Integral
with connector bodies, including plugs and jacks where indicated.

1. Number of Terminals per Field: One for each conductor in assigned cables.

Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type connectors
at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

Patch Cords: Factory-made, 4-pair cables in 48-inch lengths; terminated with 8-position
modular plug at each end.
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24

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
Category 6 or 6a performance. Patch cords shall have latch guards to protect against
snagging.

2. Patch cords shall have color-coded boots for circuit identification.

OPTICAL FIBER CABLE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
Superior Essex Inc.

. SYSTIMAX Solutions; a CommScope Inc. brand.

0. 3M.
1.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

RBowoo~Noo~wNbdE

Description: Multimode, 50/125-micrometer, nonconductive, tight buffer, optical fiber cable.

1. Comply with TIA/EIA-568-B.3 for performance specifications.

2. Comply with TIA/EIA-492AAAA-B for detailed specifications.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444, UL 1651, and NFPA 70.

4. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

5 Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

Cabling Types:
1. Intra-building cabling, comply with ICEA S-83-596 for mechanical properties.

a. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
b. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.

2. Inter-building above ground, comply with ICEA S-87-640 for mechanical properties.
a. Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
3. Inter-building below ground, comply with ICEA S-87-640 for mechanical properties.

a. Riser Rated, Nonconductive: Type OFNR, with water blocking gel, complying
with UL1666.

Jacket:

1. Jacket Color: Orange for 50/125-micrometer cable.
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2.5

2.6

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to
exceed 40 inches.

OPTICAL FIBER CABLE HARDWARE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
0. Siemon Co. (The).

BoOoo~NoORr~LNE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable
connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field,
plus spares and blank positions adequate to suit an additional 50% expansion.

Patch Cords: Factory-made, dual-fiber cables in 36-inch lengths.
Cable Connecting Hardware:

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications
of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12. Comply with TIA/EIA-
568-B.3.

2. Quick-connect, simplex and duplex, TypeSC TypeST TypelLC Type MT-RJ
connectors. Insertion loss not more than 0.75 dB.

3. Coordinate with the existing cable connecting hardware to provide the correct connectors
required.

COAXIAL CABLE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

Alpha Wire Company.

Belden CDT Inc.; Electronics Division.
Coleman Cable, Inc..

CommScope, Inc.

Draka USA.

agkrwndE
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2.7

2.8

General Coaxial Cable Requirements: Broadband type, recommended by cable manufacturer
specifically for broadband data transmission applications. Coaxial cable and accessories shall
have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz.

RG-6/U: NFPA 70, Type CATV or CATVR.

No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
Jacketed with black PVC or PE.

Suitable for indoor installations.

pOONME

RG-6/U: NFPA 70, Type CATVP (Plenum Rated).

No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation.
Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid.
Jacketed with black plenum rated jacket.

Suitable for indoor installations.

POONME

NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having
jurisdiction as complying with UL 1655 and with NFPA 70, "Radio and Television Equipment"
and "Community Antenna Television and Radio Distribution™ Articles. Types are as follows:

1. CATV Cable: Type CATV.
2. CATV Plenum Rated: Type CATVP, complying with NFPA 262.
3. CATV Riser Rated: Type CATVR, complying with UL 1666.

COAXIAL CABLE HARDWARE

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Aim Electronics; a brand of Emerson Electric Co.
2. Leviton Voice & Data Division.
3. Siemon Co. (The).

Coaxial-Cable Connectors: Type BNC, 75 ohms.

RS-232 CABLE
Standard Cable: NFPA 70, Type CM.

Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.

Polypropylene insulation.

Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
PVC jacket.

Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain
wire.

Flame Resistance: Comply with UL 1581.

agrwndE

Sk
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B.  Plenum-Rated Cable: NFPA 70, Type CMP.

agrwdE

o

Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.

Plastic insulation.

Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
Plastic jacket.

Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain
wire.

Flame Resistance: Comply with NFPA 262.

29 RS-485 CABLE

A.  Standard Cable: NFPA 70, Type CM[ or CMG].

aorwbdE

Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30) tinned copper conductors.
PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with UL 1581.

B.  Plenum-Rated Cable: NFPA 70, Type CMP.

arwdE

Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
Fluorinated ethylene propylene insulation.

Unshielded.

Fluorinated ethylene propylene jacket.

Flame Resistance: NFPA 262, Flame Test.

2.10 LOW-VOLTAGE CONTROL CABLE

A.  Paired Cable: NFPA 70, Type CMG.

1.

agkrwn

1 pair, twisted, [No.16 AWG, stranded (19x29)] [and] [No.18 AWG, stranded
(19x30)] tinned copper conductors.

PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with UL 1581.

B.  Plenum-Rated, Paired Cable: NFPA 70, Type CMP.

1.

agkrwmn

1 pair, twisted, [No.16 AWG, stranded (19x29)] [and] [No.18 AWG, stranded
(19x30)] tinned copper conductors.

PVC insulation.

Unshielded.

PVC jacket.

Flame Resistance: Comply with NFPA 262.
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2.11

A

2.12

2.13

CONTROL-CIRCUIT CONDUCTORS

Class 1 Control Circuits: Stranded copper, Type THHN-THWN, complying with UL 83, in
raceway.

Class 2 Control Circuits: Stranded copper, Type THHN-THWN, complying with UL 83, in
raceway.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or TF, complying with
UL 83.

FIRE ALARM WIRE AND CABLE

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Comtran Corporation.

Draka Cableteq USA.

Genesis Cable Products; Honeywell International, Inc.
Rockbestos-Suprenant Cable Corp.

West Penn Wire; a brand of Belden Inc.

aorwbdE

General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70,
Acrticle 760.

Signaling Line Circuits: Twisted, shielded pair, Not less than size as recommended by system
manufacturer.

Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded
insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.

2. Line-Voltage Circuits: No. 12 AWG, minimum.

3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors,
Type TEN/THHN conductor insulation, copper drain wire, copper armor[ with outer
jacket] with red identifier stripe, NTRL listed for fire alarm and cable tray installation,
plenum rated, and complying with requirements in UL 2196 for a 2-hour rating.

GROUNDING

Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems." for grounding conductors and connectors.

Comply with ANSI-J-STD-607-A.
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2.14

A

2.15

A

B.

D.

F.

IDENTIFICATION PRODUCTS

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.

Factory test cables on reels according to TIA/EIA-568-B.1.

Factory test UTP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-
B.3.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A

B.

WIRING METHODS
Wiring Method:

1. Where backbone cabling is routed between structures or buildings install cables in
raceways below ground. Provide cabling suitable for below ground installation.

2. Where backbone cabling is routed underground install cables in raceways. Provide
cabling suitable for below ground installation.

3. Where backbone cabling is routed interior to a building or structure the following wiring
method will be used:

a. Where located in areas other than control rooms install security cabling in conduit.

4. Comply with requirements for raceways and boxes specified in Division 26 Section
"Raceway and Boxes for Electrical Systems."

5. It shall be the responsibility of the Division 27 contractor to coordinate with the Division
26 contractor for sleeve and cabling installation.

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to
terminal points with no excess and without exceeding manufacturer's limitations on bending
radii. Provide and use lacing bars and distribution spools.
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3.2

3.3

A.

INSTALLATION OF PATHWAYS

Comply with requirements for demarcation point, pathways, cabinets, and racks specified in
Division 27 Section "Communications Equipment Room Fittings." Drawings indicate general
arrangement of pathways and fittings.

Comply with requirements for backbone cabling installation specified in Division 27 Section
“Communications Equipment Room Fittings.”

INSTALLATION OF CABLES
Comply with NECA 1.
General Requirements for Cabling:

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."”

Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, cross-connects, and patch panels.

5. Cables may not be spliced. Secure and support cables at intervals not exceeding 48
inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames,
and terminals.

6. Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices™ Chapter. Use lacing bars and distribution spools.

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

10. In the communications equipment room, install a 10-foot-long service loop on each end
of cable.

11.  Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

12.  Use only practices and tools recommended by the manufacturer to terminate all

conductors at connecting blocks. Stuffer caps shall be used. However, stuffer caps shall

not be used as a termination tool. Or other non-approved termination means shall not be
used.

POONME

UTP Cable Installation:

1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain
cable geometry.

Optical Fiber Cable Installation:
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3.4

1. Comply with TIA/EIA-568-B.3.
2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

Outdoor Coaxial Cable Installation:

1. Install outdoor connections in enclosures complying with NEMA 250, Type 3R. Install
corrosion-resistant connectors with properly designed O-rings to keep out moisture.
2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches.

Group connecting hardware for cables into separate logical fields.
Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.

2. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches.

3. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches.

FIRE ALARM WIRING INSTALLATION
Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Division 26 Section "Raceway
and Boxes for Electrical Systems."

1. Fire alarm circuits and equipment control wiring associated with the fire alarm system
shall be installed in a dedicated raceway system. This system shall not be used for any
other wire or cable.

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated
with the fire alarm system, may not contain any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types Ml and
Cl, is not permitted.

3. Signaling Line Circuits: Power-limited fire alarm cables [may] [shall not] be installed in
the same cable or raceway as signaling line circuits.

Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with
the fire alarm system to terminal blocks. Mark each terminal according to the system's wiring
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.
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3.5

3.6

3.7

3.8

Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or
equipment enclosures where circuit connections are made.

Color-Coding: Color-code fire alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different
colors for visible alarm-indicating devices. Paint fire alarm system junction boxes and covers
red.

Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate risers in
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does
not prevent the receipt or transmission of signals from other floors or zones.

Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire alarm control
panel and the transmitter. Install number of conductors and electrical supervision for
connecting wiring as needed to suit monitoring function.

POWER AND CONTROL-CIRCUIT CONDUCTORS

120-V Power Wiring: Install according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables" unless otherwise indicated.

Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.

CONNECTIONS

Comply with requirements in Division 28 Section "Security Electronics™ for connecting,
terminating, and identifying wires and cables.

Comply with requirements in Division 28 Section "Digital Addressable Fire-Alarm System" for
connecting, terminating, and identifying wires and cables.
FIRESTOPPING

Comply with requirements in Division 07 Section "Penetration Firestopping.” Comply with
TIA/EIA-569-A, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection™
Chapter.
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Comply with ANSI-J-STD-607-A.

Coordinate with Division 26 for ground bus bar installation. Division 26 contractor shall
provide ground bar.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."

1. Administration Class: 3.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,
connections, covers, and labels.

See Division 27 Section "Communications Horizontal Cabling” for additional identification
requirements. See Evaluations for discussion about TIA/EIA standard as it applies to this
Section. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A
for Class 3 level of administration including optional identification requirements of this
standard.

Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with
rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive
schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets,
backbone pathways and cables, terminal hardware and positions, horizontal cables, work areas
and workstation terminal positions, grounding buses and pathways, and equipment grounding
conductors.

Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at
device if color of wire is consistent with associated wire connected and numbered within
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet.

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device with name and number of particular device as shown.

b. Label each unit and field within distribution racks and frames.
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5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A, for the
following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Visually inspect UTP and optical fiber jacket materials for NRTL certification markings.
Inspect cabling terminations in communications equipment rooms for compliance with
color-coding for pin assignments, and inspect cabling connections for compliance with
TIA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

Data for each measurement shall be documented. Data for submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the
instrument to the computer, saved as text files, and printed and submitted.

Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

End-to-end cabling will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 28 0513
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SECTION 281310 - ACCESS CONTROL

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes a security access system consisting of a Central Station, one or more
networked workstation computers, operating system and application software, and field-
installed Controllers connected by a high-speed electronic data transmission network. This
system shall have the capability to provide the same functions as the existing system currently
in operation within the County. Credentials, as well as card keys shall be interchangeable
through both systems. The security access system shall have at a minimum the following:

1. Access Control:

Regulating access through doors.
Anti-passback.

Visitor assignment.

Time and attendance.

Surge and tamper protection.

Credential cards and readers.

Capability with an Existing Enrollment center.
RS-232 ASCII interface.

Credential creation and credential holder database and management.
Monitoring of field-installed devices.
Reporting.

AT T SQ@ohe o0 o

2. Security:

a. Time and attendance.
b. Key tracking.
C. Interface with intrusion detection system, and fire alarm systems.

B. Related Sections include the following:
1. Division 28 Section "Intrusion Detection" for interface devices and communications
protocol to integrate security functions of that Section into security access system.

2. Division 28 Section "Digital, Addressable Fire-Alarm System"” to interface unlock
electrically locked doors.
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A.

DEFINITIONS

ABA Track: Magnetic stripe that is encoded on track 2, at 75-bpi density in binary-coded
decimal format; for example, 5-bit, 16-character set.

CCTV: Closed-circuit television.

Central Station: A PC with software designated as the main controlling PC of the security
access system. Where this term is presented with initial capital letters, this definition applies.

Controller:  An intelligent peripheral control unit that uses a computer for controlling its
operation. Where this term is presented with an initial capital letter, this definition applies.

CPU: Central processing unit.

Credential: Data assigned to an entity and used to identify that entity.

dpi: Dots per inch.

File Server: A PC in a network that stores the programs and data files shared by users.

GFI: Ground fault interrupter.

Identifier: A credential card, keypad personal identification number or code, biometric
characteristic, or other unique identification entered as data into the entry-control database for
the purpose of identifying an individual. Where this term is presented with an initial capital
letter, this definition applies.

1/0: Input/Output.

LAN: Local area network.

LED: Light-emitting diode.

Location: A Location on the network having a PC-to-Controller communications link, with
additional Controllers at the Location connected to the PC-to-Controller link with RS-485

communications loop. Where this term is presented with an initial capital letter, this definition
applies.

PC: Personal computer. This acronym applies to the Central Station, workstations, and file
Servers.

PCI Bus: Peripheral component interconnect; a peripheral bus providing a high-speed data path
between the CPU and peripheral devices (such as monitor, disk drive, or network).

PDF: (Portable Document Format.) The file format used by the Acrobat document exchange
system software from Adobe.

RF: Radio frequency.

ROM: Read-only memory. ROM data are maintained through losses of power.
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RS-232: An TIA/EIA standard for asynchronous serial data communications between terminal
devices. This standard defines a 25-pin connector and certain signal characteristics for
interfacing computer equipment.

RS-485: An TIA/EIA standard for multipoint communications.
TCP/IP: Transport control protocol/Internet protocol incorporated into Microsoft Windows.

TWAIN: (Technology without an Interesting Name.) A programming interface that lets a
graphics application, such as an image editing program or desktop publishing program, activate
a scanner, frame grabber, or other image-capturing device.

UPS: Uninterruptible power supply.
WAN: Wide area network.
WAV: The digital audio format used in Microsoft Windows.

Wiegand: Patented magnetic principle that uses specially treated wires embedded in the
credential card.

Windows: Operating system by Microsoft Corporation.

Workstation: A PC with software that is configured for specific limited security system
functions.

WYSIWYG: (What You See Is What You Get.) Text and graphics appear on the screen the
same as they will print.

SYSTEM DESCRIPTION

System shall consist of a PC-based Central Station and field-installed Controllers, connected by
a high-speed electronic data transmission network.

1. System Software: Based on Microsoft Windows or Macintosh central-station,
workstation operating system, server operating system, and application software.
Software shall have the following capabilities:

a. Multiuser multitasking to allow for independent activities and monitoring to occur
simultaneously at different workstations.

b. Graphical user interface to show pull-down menus and a menu tree format that
complies with interface guidelines of Microsoft Windows operating system.

C. System license shall be for the entire system and shall include capability for future
additions that are within the indicated system size limits specified in this Section.

d. System shall have open architecture that allows importing and exporting of data
and interfacing with other systems that are compatible with Microsoft Windows or
Macintosh operating system.

e. Password-protected operator login and access.
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Network(s) connecting PCs and Controllers shall consist of one or more of the following:

1. Local area, IEEE 802.3 Fast Ethernet 10 BASE-T, star topology network based on
TCP/IP.
2. Dial-up modem connection using a standard dial-up telephone line.

PERFORMANCE REQUIREMENTS

Security access system shall use a single database for access-control and credential-creation
functions.

Distributed Processing:  System shall be a fully distributed processing system so that
information, including time, date, valid codes, access levels, and similar data, is downloaded to
Controllers so that each Controller makes access-control decisions for that Location. Do not
use intermediate Controllers for access control. If communications to Central Station are lost,
all Controllers shall automatically buffer event transactions until communications are restored,
at which time buffered events shall be uploaded to the Central Station.

Number of Locations: Support at least 32,000 separate Locations using a single PC with
combinations of direct-connect, dial-up, or TCP/IP LAN connections to each Location.

1. Each Location shall have its own database and history in the Central Station. Location
will be combined to share a common database (combined with existing database).

Minimum Data Capacity:

1. 16 different card-reader formats.
2. 999 comments.
3. 16 graphic file types for importing maps.

Minimum Location Capacity:

4 with an expansion to 16 reader-controlled doors.

20,480 total access credentials.

32 with expansion to 128 supervised alarm inputs.

32 with expansion to 128 programmable outputs.

32,000 custom action messages per Location to instruct operator on action required when
alarm is received.

agkrwnE

System Network Requirements:

1. Interconnect system components and provide automatic communication of status
changes, commands, field-initiated interrupts, and other communications required for
proper system operation.

2. Communication shall not require operator initiation or response, and shall return to
normal after partial or total network interruption such as power loss or transient upset.

3. System shall automatically annunciate communication failures to the operator and
identify the communication link that has experienced a partial or total failure.
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4. Communications Controller may be used as an interface between the Central Station
display systems and the field device network. Communications Controller shall provide
functions required to attain the specified network communications performance.

G.  Central Station shall provide operator interface, interaction, display, control, and dynamic and
real-time monitoring. Central Station shall control system networks to interconnect all system
components, including workstations and field-installed Controllers.

H.  Field equipment shall include Controllers, sensors, and controls. Controllers shall serve as an
interface between the Central Station and sensors and controls. Data exchange between the
Central Station and the Controllers shall include down-line transmission of commands,
software, and databases to Controllers. The up-line data exchange from the Controller to the
Central Station shall include status data such as intrusion alarms, status reports, and entry-
control records. Controllers are classified as alarm-annunciation or entry-control type.

I System Response to Alarms: Field device network shall provide a system end-to-end response
time of 3 seconds or less for every device connected to the system. Alarms shall be annunciated
at the Central Station within 1 second of the alarm occurring at a Controller or device controlled
by a local Controller, and within 100 ms if the alarm occurs at the Central Station. Alarm and
status changes shall be displayed within 100 ms after receipt of data by the Central Station. All
graphics shall be displayed, including graphics-generated map displays, on the console monitor
within 5 seconds of alarm receipt at the security console.

J. False Alarm Reduction: The design of Central Station and Controllers shall contain features to
reduce false alarms. Equipment and software shall comply with SIA CP-01.

K.  Error Detection: A cyclic code error detection method shall be used between Controllers and
the Central Station, which shall detect single- and double-bit errors, burst errors of eight bits or
less, and at least 99 percent of all other multi-bit and burst error conditions. Interactive or
product error detection codes alone will not be acceptable. A message shall be in error if one
bit is received incorrectly. System shall retransmit messages with detected errors. A two-digit
decimal number shall be operator assignable to each communication link representing the
number of retransmission attempts. When the number of consecutive retransmission attempts
equals the assigned quantity, the Central Station shall print a communication failure alarm
message. System shall monitor the frequency of data transmission failure for display and

logging.

L. Data Line Supervision: System shall initiate an alarm in response to opening, closing, shorting,
or grounding of data transmission lines.

M.  Door Hardware Interface: Coordinate with Division 08 Sections that specify door hardware
required to be monitored or controlled by the security access system. The Controllers in this
Section shall have electrical characteristics that match the signal and power requirements of
door hardware. Integrate door hardware specified in Division 08 Sections to function with th e
controls and PC-based software and hardware in this Section.
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1.6

1.7

A.

SUBMITTALS

Product Data: For each type of product indicated. Include operating characteristics, furnished
specialties, and accessories. Reference each product to a location on Drawings. Test and
evaluation data presented in Product Data shall comply with SIA BIO-01.

Shop Drawings:

1. Diagrams for cable management system.

2. System labeling schedules, including electronic copy of labeling schedules that are part
of the cable and asset identification system of the software specified in Parts 2 and 3.

3. Wiring Diagrams. Show typical wiring schematics including the following:

a. Workstation outlets, jacks, and jack assemblies.
b. Patch cords.
C. Patch panels.

4. Cable Administration Drawings: As specified in Part 3 "Identification™ Article.
5. Battery and charger calculations for Central Station, workstations, and Controllers.

Field quality-control test reports.

Operation and Maintenance Data: For security system to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data" include the following:

1. Microsoft Windows or Macintosh software documentation.

2. PC installation and operating documentation, manuals, and software for the PC and all
installed peripherals. Software shall include system restore, emergency boot diskettes,
and drivers for all installed hardware. Provide separately for each PC.

3. Hard copies of manufacturer's specification sheets, operating specifications, design
guides, user's guides for software and hardware, and PDF files on CD-ROM of the hard-
copy submittal.

4. System installation and setup guides, with data forms to plan and record options and
setup decisions.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Source Limitations: Obtain Central Station, workstations, Controllers, Identifier readers, and all
software through one source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Avrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
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D.  Comply with NFPA 70, "National Electrical Code."

E.  Comply with SIA DC-03 and SIA DC-07.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Central Station, Workstations, and Controllers:

1.

Store in temperature- and humidity-controlled environment in original manufacturer's
sealed containers. Maintain ambient temperature between 50 and 85 deg F, and not more
than 80 percent relative humidity, noncondensing.

Open each container; verify contents against packing list, and file copy of packing list,
complete with container identification for inclusion in operation and maintenance data.
Mark packing list with designations that have been assigned to materials and equipment
for recording in the system labeling schedules that are generated by cable and asset
management system specified in Part 2.

Save original manufacturer's containers and packing materials and deliver as directed
under provisions covering extra materials.

1.9 PROJECT CONDITIONS

A.  Environmental Conditions:  System shall be capable of withstanding the following
environmental conditions without mechanical or electrical damage or degradation of operating
capability:

1.

2.

Control Station: Rated for continuous operation in ambient conditions of 60 to 85 deg F
and a relative humidity of 20 to 80 percent, noncondensing.

Interior, Controlled Environment: System components, except central-station control
unit, installed in temperature-controlled interior environments shall be rated for
continuous operation in ambient conditions of 36 to 122 deg F dry bulb and 20 to 90
percent relative humidity, noncondensing. NEMA 250, Type 1 enclosure.

Interior, Uncontrolled Environment: System components installed in non-temperature-
controlled interior environments shall be rated for continuous operation in ambient
conditions of O to 122 degF dry bulb and 20 to 90 percent relative humidity,
noncondensing. NEMA 250, Type 3R enclosures.

Exterior Environment: System components installed in locations exposed to weather
shall be rated for continuous operation in ambient conditions of minus 30 to plus 122
deg F dry bulb and 20 to 90 percent relative humidity, condensing. Rate for continuous
operation where exposed to rain as specified in NEMA 250, winds up to 85 mph and
snow cover up to 24 inches thick. NEMA 250, Type 3R enclosures.

Hazardous Environment: System components located in areas where fire or explosion
hazards may exist because of flammable gases or vapors, flammable liquids, combustible
dust, or ignitable fibers shall be rated, listed, and installed according to NFPA 70.
Corrosive Environment: For system components subjected to corrosive fumes, vapors,
and wind-driven salt spray in coastal zones, provide NEMA 250, Type 4X enclosures.
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1.10

A

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Credential card blanks, ready for printing. Include enough credential cards for all
personnel to be enrolled at the site plus an extra 50 percent for future use.

2. Fuses of all kinds, power and electronic, equal to 10 percent of amount installed for each
size used, but no fewer than three units.

PART 2 - PRODUCTS

2.1

A.

2.2

A

2.3

A

B.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

SECURITY ACCESS SYSTEM
Manufacturers:

1. Stanley Security Solutions — BASIS 2009

APPLICATION SOFTWARE

System Software: Based on any Microsoft Windows or Macintosh central-station and
workstation operating system and application software. Software shall have the following
features:

1. Multiuser multitasking to allow independent activities and monitoring to occur
simultaneously at different workstations.

2. Graphical user interface to show pull-down menus and a menu tree format.

3. Capability for future additions within the indicated system size limits.

4. Open architecture that allows importing and exporting of data and interfacing with other
systems that are compatible with operating system.

5. Password-protected operator login and access.

Application Software: Interface between the alarm annunciation and entry-control Controllers,
to monitor sensors, operate displays, report alarms, generate reports, and help train system
operators. Software shall have the following functions:

1. Resides at the Central Station, workstations, and Controllers as required to perform
specified functions.
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10.

Operate and manage peripheral devices.

Manage files for disk 1/0, including creating, deleting, and copying files; and
automatically maintain a directory of all files, including size and location of each
sequential and random-ordered record.

Import custom icons into graphics views to represent alarms and 1/0 devices.

Globally link 1/0O so that any 1/0O can link to any other I/O within the same Location,
without requiring interaction with the host PC. This operation shall be at the Controller.
Globally code 1/0O links so that any access-granted event can link to any 1/0 with the
same Location without requiring interaction with the host PC. This operation shall be at
the Controller.

Messages from PC to Controllers and Controllers to Controllers shall be on a polled
network that utilizes check summing and acknowledgment of each message.
Communication shall be automatically verified, buffered, and retransmitted if message is
not acknowledged.

Selectable poll frequency and message time-out settings shall handle bandwidth and
latency issues for TCP/IP, RF, and other PC-to-Controller communications methods by
changing the polling frequency and the amount of time the system waits for a response.
Automatic and encrypted backups for database and history backups shall be
automatically stored at a selected workstation and encrypted with a nine-character
alphanumeric password, which must be used to restore or read data contained in backup.
Operator audit trail for recording and reporting all changes made to database and system
software.

C. Workstation Software:

1.

2.

Password levels shall be individually customized at each workstation to allow or disallow
operator access to program functions for each Location.

Workstation event filtering shall allow user to define events and alarms that will be
displayed at each workstation. If an alarm is unacknowledged (not handled by another
workstation) for a preset amount of time, the alarm will automatically appear on the
filtered workstation.

D. Controller Software:

1.

Controllers shall operate as an autonomous intelligent processing unit. Controllers shall
make decisions about access control, alarm monitoring, linking functions, and door
locking schedules for its operation, independent of other system components. Controllers
shall be part of a fully distributed processing control network. The portion of the
database associated with a Controller and consisting of parameters, constraints, and the
latest value or status of points connected to that Controller, shall be maintained in the
Controller.

Functions: The following functions shall be fully implemented and operational within
each Controller:

Monitoring inputs.

Controlling outputs.

Automatically reporting alarms to the Central Station.

Reporting of sensor and output status to Central Station on request.

Maintaining real time, automatically updated by the Central Station at least once a
day.

®Poo0oTe
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Communicating with the Central Station.

Executing Controller resident programs.

Diagnosing.

Downloading and uploading data to and from the Central Station.

3. Controller Operations at a Location:

a.

C.

Location: Up to 64 Controllers connected to RS-485 communications loop.
Globally operating I/O linking and anti-passback functions between Controllers
within the same Location without central-station or workstation intervention.
Linking and anti-passback shall remain fully functional within the same Location
even when the Central Station or workstations are off line.

In the event of communications failure between the Central Station and a Location,
there shall be no degradation in operations at the Controllers at that Location. The
Controllers at each Location shall be connected to a memory buffer with a capacity
to store up to 10,000 events; there shall be no loss of transactions in system history
files until the buffer overflows.

Buffered events shall be handled in a first-in-first-out mode of operation.

4. Individual Controller Operation:

a.

ACCESS CONTROL

Controllers shall transmit alarms, status changes, and other data to the Central
Station when communications circuits are operable. If communications are not
available, Controllers shall function in a stand-alone mode and operational data,
including the status and alarm data normally transmitted to the Central Station,
shall be stored for later transmission to the Central Station. Storage capacity for
the latest 1024 events shall be provided at each Controller.

Card-reader ports of a Controller shall be custom configurable for at least 16
different card-reader or keypad formats. Multiple reader or keypad formats may
be used simultaneously at different Controllers or within the same Controller.
Controllers shall provide a response to card-readers or keypad entries in less than
0.25 seconds, regardless of system size.

Controllers that are reset, or powered up from a nonpowered state, shall
automatically request a parameter download and reboot to its proper working state.
This shall happen without any operator intervention.

Initial Startup: When Controllers are brought on-line, database parameters shall be
automatically downloaded to them. After initial download is completed, only
database changes shall be downloaded to each Controller.

Failure Mode: On failure for any reason, Controllers shall perform an orderly
shutdown and force Controller outputs to a predetermined failure mode state,
consistent with the failure modes shown and the associated control device.

Startup After Power Failure: After power is restored, startup software shall initiate
self-test diagnostic routines, after which Controllers shall resume normal
operation.

Startup After Controller Failure: On failure, if the database and application
software are no longer resident, Controllers shall not restart, but shall remain in the
failure mode until repaired. If database and application programs are resident,
Controllers shall immediately resume operation. If not, software shall be restored
automatically from the Central Station.
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5. Communications Monitoring:

a. System shall monitor and report status of RS-485 communications loop of each
Location.

b. Communication status window shall display which Controllers are currently
communicating, a total count of missed polls since midnight, and which Controller
last missed a poll.

C. Communication status window shall show the type of CPU, the type of 1/O board,
and the amount of RAM memory for each Controller.

6. Operating systems shall include a real-time clock function that maintains seconds,
minutes, hours, day, date, and month. The real-time clock shall be automatically
synchronized with the Central Station at least once a day to plus or minus 10 seconds.
The time synchronization shall be automatic, without operator action and without
requiring system shutdown.

E.  PC-to-Controller Communications:
1. Central-station or workstation communications shall use the following:

a. TCP/IP LAN network interface cards.
b. Dial-up modems for connections to Locations.

2. TCP/IP, and dial-up communications shall be alike in the monitoring or control of
system, except for the connection that must first be made to a dial-up Location.

3. TCP/IP network interface card shall have an option to set the poll frequency and message
response time-out settings.

4. PC-to-Controller and Controller-to-Controller communications (dial-up or TCP/IP) shall
use a polled-communication protocol that checks sum and acknowledges each message.
All  communications shall be verified and buffered and retransmitted if not
acknowledged.

F. TCP/IP PC-to-Controller Communications:

1. Communication software on the PC shall supervise the PC-to-Controller communications
link.

2. Loss of communications to any Controller shall result in an alarm at all PCs running the
communications software.

3. When communications are restored, all buffered events shall automatically upload to the
PC, and any database changes shall be automatically sent to the Controller.

G. Dial-up Modem PC-to-Controller Communications:

1. Communication software on the PC shall supervise the PC-to-Controller communications
link during dial-up modem connect times.

2. Communication software shall be programmable to routinely poll each of the remote dial-
up modem Locations, collecting event logs and verifying phone lines at time intervals
that are operator selectable for each Location.
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System shall be programmable for dialing and connecting to all dial-up modem Locations
and for retrieving the accrued history transactions on an automatic basis as often as once
every 10 minutes and up to once every 9999 minutes.

Failure to communicate to a dial-up Location three times in a row shall result in an alarm
at the PC.

Time offset capabilities shall be present so that Locations in a different geographical time
zone than the host PC will be set to, and maintained at, the proper local time. This
feature shall allow for geographical time zones that are ahead of or behind the host PC.
The Controller connected to a dial-up modem shall automatically buffer all normal
transactions until its buffer reaches 80 percent of capacity. When the transaction buffer
reaches 80 percent, the Controller shall automatically initiate a call to the Central Station
and upload all transactions.

Alarms shall be reported immediately.

Dial-up modems shall be provided by manufacturer of the system. Modems used at the
Controller shall be powered by the Controller. Power to the modem shall include battery
backup if the Controller is so equipped.

H. Controller-to-Controller Communications:

1.

2.

Controller-to-Controller Communications: RS-485, 4-wire, point-to-point, regenerative
(repeater) communications network methodology.
RS-485 communications signal shall be regenerated at each Controller.

l. Database Downloads:

1. All data transmissions from PCs to a Location, and between Controllers at a Location,
shall include a complete database checksum to check the integrity of the transmission. If
the data checksum does not match, a full data download shall be automatically
retransmitted.

2. If a Controller is reset for any reason, it shall automatically request and receive a database
download from the PC. The download shall restore data stored at the Controller to their
normal working state and shall take place with no operator intervention.

3. Software shall provide for setting downloads via dial-up connection to once per 24-hour
period, with time selected by the operator.

J. Operator Interface:

1. Inputs in system shall have two icon representations, one for the normal state and one for
the abnormal state.

2. When viewing and controlling inputs, displayed icons shall automatically change to the
proper icon to display the current system state in real time. Icons shall also display the
input's state, whether armed or bypassed, and if the input is in the armed or bypassed
state due to a time zone or a manual command.

3. Outputs in system shall have two icon representations, one for the secure (locked) state
and one for the open (unlocked) state.

4. Icons displaying status of the 1/0 points shall be constantly updated to show their current
real-time condition without prompting by the operator.

5. The operator shall be able to scroll the list of 1/0Os and press the appropriate toolbar

button, or right click, to command the system to perform the desired function.
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Graphic maps or drawings containing inputs, outputs, and override groups shall include
the following:

a. Database to import and store full-color maps or drawings and allow for input,
output, and override group icons to be placed on maps.

b. Maps to provide real-time display animation and allow for control of points
assigned to them.

C. System to allow inputs, outputs, and override groups to be placed on different
maps.

d. Software to allow changing the order or priority in which maps will be displayed.

Override Groups Containing 1/Os:

a. System shall incorporate override groups that provide the operator with the status
and control over user-defined "sets" of 1/Os with a single icon.

b. Icon shall change automatically to show the live summary status of points in that
group.

C. Override group icon shall provide a method to manually control or set to time zone
points in the group.

d. Override group icon shall allow the expanding of the group to show icons
representing the live status for each point in the group, individual control over each
point, and the ability to compress the individual icons back into one summary icon.

Schedule Overrides of 1/0Os and Override Groups:

a. To accommodate temporary schedule changes that do not fall within the holiday
parameters, the operator shall have the ability to override schedules individually
for each input, output, or override group.

b. Each schedule shall be composed of a minimum of two dates with separate times
for each date.

C. The first time and date shall be assigned the override state that the point shall
advance to, when the time and date become current.

d. The second time and date shall be assigned the state that the point shall return to,
when the time and date become current.

Copy command in database shall allow for like data to be copied and then edited for
specific requirements, to reduce redundant data entry.

K.  Operator Access Control:

1.

Control operator access to system controls through three password-protected operator
levels. System operators and managers with appropriate password clearances shall be
able to change operator levels for operators.

Three successive attempts by an operator to execute functions beyond their defined level
during a 24-hour period shall initiate a software tamper alarm.

A minimum of 32 passwords shall be available with the system software. System shall
display the operator's name or initials in the console's first field. System shall print the
operator's name or initials, action, date, and time on the system printer at login and
logoff.

The password shall not be displayed or printed.
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5. Each password shall be definable and assignable for the following:

®Po0 o

Commands usable.

Access to system software.

Access to application software.
Individual zones that are to be accessed.
Access to database.

L.  Operator Commands:

1. Command Input: Plain-language words and acronyms shall allow operators to use the
system without extensive training or data-processing backgrounds. System prompts shall
be a word, a phrase, or an acronym.

2. Command inputs shall be acknowledged and processing shall start in not less than 1
second.

3. Tasks that are executed by operator's commands shall include the following:

a.

b.

— SQ@moo
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Acknowledge Alarms: Used to acknowledge that the operator has observed the
alarm message.

Place Zone in Access: Used to remotely disable intrusion alarm circuits emanating
from a specific zone. System shall be structured so that console operator cannot
disable tamper circuits.

Place Zone in Secure: Used to remotely activate intrusion alarm circuits
emanating from a specific zone.

System Test: Allows the operator to initiate a system-wide operational test.

Zone Test: Allows the operator to initiate an operational test for a specific zone.
Print reports.

Change Operator: Used for changing operators.

Security Lighting Controls: Allows the operator to remotely turn on/off security
lights (where interface is provided).

Display Graphics: Used to display any graphic displays implemented in the
system. Graphic displays shall be completed within 20 seconds from time of
operator command.

Run system tests.

Generate and format reports.

Request help with the system operation.

1) Include in main menus.

2)  Provide unique, descriptive, context-sensitive help for selections and
functions with the press of one function key.

3) Provide navigation to specific topic from within the first help window.

4) Help shall be accessible outside the applications program.

Entry-Control Commands:
1) Lock (secure) or unlock (open) each controlled entry and exit up to four
times a day through time-zone programming.

2)  Arm or disarm each monitored input up to four times a day through time-
zone programming.
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3) Enable or disable readers or keypads up to twice a day through time-zone
programming.

4) Enable or disable cards or codes up to four times per day per entry point
through access-level programming.

4. Command Input Errors: Show operator input assistance when a command cannot be
executed because of operator input errors. Assistance screen shall use plain-language
words and phrases to explain why the command cannot be executed. Error responses that
require an operator to look up a code in a manual or other document are not acceptable.
Conditions causing operator assistance messages include the following:

®PoooTe

M.  Alarms;

Command entered is incorrect or incomplete.

Operator is restricted from using that command.

Command addresses a point that is disabled or out of service.
Command addresses a point that does not exist.

Command is outside the system's capacity.

1. System Setup:

a.
b.

Assign manual and automatic responses to incoming point status change or alarms.
Automatically respond to input with a link to other inputs, outputs, operator-
response plans, unique sound with use of WAV files, and maps or images that
graphically represent the point location.

60-character message field for each alarm.

Operator-response-action messages shall allow message length of at least 65,000
characters, with database storage capacity of up to 32,000 messages. Setup shall
assign messages to sensor.

Secondary messages shall be assignable by the operator for printing to provide
further information and shall be editable by the operator.

Allow 25 secondary messages with a field of 4 lines of 60 characters each.

Store the most recent 1000 alarms for recall by the operator using the report
generator.

2. Software Tamper:

a.

d.

Annunciate a tamper alarm when unauthorized changes to system database files
are attempted. Three consecutive unsuccessful attempts to log onto system shall
generate a software tamper alarm.

Annunciate a software tamper alarm when an operator or other individual makes
three consecutive unsuccessful attempts to invoke functions beyond their
authorization level.

Maintain a transcript file of the last 5000 commands entered at the each Central
Station to serve as an audit trail. System shall not allow write access to system
transcript files by any person, regardless of their authorization level.

Allow only acknowledgment of software tamper alarms.

3. Read access to system transcript files shall be reserved for operators with the highest
password authorization level available in system.

ACCESS CONTROL
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Animated Response Graphics: Highlight alarms with flashing icons on graphic maps;
display and constantly update the current status of alarm inputs and outputs in real time
through animated icons.

Multimedia Alarm Annunciation: WAV files to be associated with alarm events for
audio annunciation or instructions.

Alarm Handling: Each input may be configured so that an alarm cannot be cleared unless
it has returned to normal, with options of requiring the operator to enter a comment about
disposition of alarm.  Allow operator to silence alarm sound when alarm is
acknowledged.

Alarm Automation Interface: High-level interface to Central Station alarm automation
software systems. Allows input alarms to be passed to and handled by automation
systems in same manner as burglar alarms, using an RS-232 ASCII interface.

N.  Alarm Monitoring: Monitor sensors, Controllers, etc. and notify operators of an alarm
condition. Display higher-priority alarms first and, within alarm priorities, display the oldest
unacknowledged alarm first. Operator acknowledgment of one alarm shall not be considered
acknowledgment of other alarms nor shall it inhibit reporting of subsequent alarms.

1.

2.

o

Displayed alarm data shall include type of alarm, location of alarm, and secondary alarm
messages.

Printed alarm data shall include type of alarm, location of alarm, date and time (to nearest
second) of occurrence, and operator responses.

Maps shall automatically display the alarm condition for each input assigned to that map,
if that option is selected for that input location.

Alarms initiate a status of "pending" and require the following two handling steps by
operators:

a. First Operator Step: "Acknowledged." This action shall silence sounds associated
with the alarm. The alarm remains in the system "Acknowledged” but "Un-
Resolved."”

b. Second Operator Step: Operators enter the resolution or operator comment, giving
the disposition of the alarm event. The alarm shall then clear.

Each workstation shall display the total pending alarms and total unresolved alarms.

Each alarm point shall be programmable to disallow the resolution of alarms until the
alarm point has returned to its normal state.

Alarms shall transmit to Central Station in real time, except for allowing connection time
for dial-up locations.

Alarms shall be displayed and managed from a minimum of four different windows.

a. Input Status Window: Overlay status icon with a large red blinking icon.
Selecting the icon will acknowledge the alarm.

b. History Log Transaction Window: Display name, time, and date in red text.
Selecting red text will acknowledge the alarm.

C. Alarm Log Transaction Window: Display name, time, and date in red. Selecting
red text will acknowledge the alarm.

d. Graphic Map Display: Display a steady colored icon representing each alarm input
location. Change icon to flashing red when the alarm occurs. Change icon from
flashing red to steady red when the alarm is acknowledged.
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9. Once an alarm is acknowledged, the operator shall be prompted to enter comments about
the nature of the alarm and actions taken. Operator's comments may be manually entered
or selected from a programmed predefined list, or a combination of both.

10.  For locations where there are regular alarm occurrences, provide programmed comments.
Selecting that comment shall clear the alarm.

11.  The time and name of the operator who acknowledged and resolved the alarm shall be
recorded in the database.

12.  Identical alarms from same alarm point shall be acknowledged at same time the operator
acknowledges the first alarm. Identical alarms shall be resolved when the first alarm is
resolved.

13.  Alarm functions shall have priority over downloading, retrieving, and updating database
from workstations and Controllers.

14.  When a reader-controlled output (relay) is opened, the corresponding alarm point shall be
automatically bypassed.

O. Monitor Display: Display text and graphic maps that include zone status integrated into the
display. Colors are used for the various components and current data. Colors shall be uniform
throughout the system.

1. Color Code:

a. FLASHING RED: Alerts operator that a zone has gone into an alarm or that
primary power has failed.

b. STEADY RED: Alerts operator that a zone is in alarm and alarm has been
acknowledged.

C. YELLOW: Advises operator that a zone is in access.

d. GREEN: Indicates that a zone is secure and that power is on.

2. Graphics:

a. Support 32,000 graphic display maps and allow import of maps from a minimum
of 16 standard formats from another drawing or graphics program.

b. Allow 1/0O to be placed on graphic maps by the drag-and-drop method.

C. Operators shall be able to view the inputs, outputs, and the point's name by moving
the mouse cursor over the point on graphic map.

d. Inputs or outputs may be placed on multiple graphic maps. The operator shall be
able to toggle to view graphic map associated with inputs or outputs.

e. Each graphic map shall have a display-order sequence number associated with it to
provide a predetermined order when toggled to different views.

P. System test software enables operators to initiate a test of the entire system or of a particular
portion of the system.

1. Test Report: The results of each test shall be stored for future display or printout. The
report shall document the operational status of system components.

Q. Report Generator Software: Include commands to generate reports for displaying, printing, and

storing on disk and tape. Reports shall be stored by type, date, and time. Report printing shall
be the lowest priority activity. Report generation mode shall be operator selectable but set up

ACCESS CONTROL 281300 - 17



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

initially as periodic, automatic, or on request. Include time and date printed and the name of
operator generating the report. Report formats may be configured by operators.

1.

N

10.

11.

12.

13.

Automatic Printing: Setup shall specify, modify, or inhibit the report to be generated; the
time the initial report is to be generated; the time interval between reports; the end of
period; and the default printer.

Printing on Requests: An operator may request a printout of any report.

Alarm Reports: Reporting shall be automatic as initially set up. Include alarms recorded
by system over the selected time and information about the type of alarm (such as door
alarm, intrusion alarm, tamper alarm, etc.), the type of sensor, the location, the time, and
the action taken.

Access and Secure Reports: Document zones placed in access, the time placed in access,
and the time placed in secure mode.

Custom Reports: Reports tailored to exact requirements of who, what, when, and where.
As an option, custom report formats may be stored for future printing.

Automatic History Reports: Named, saved, and scheduled for automatic generation.
Cardholder Reports: Include data, or selected parts of the data, as well as the ability to be
sorted by name, card number, imprinted number, or by any of the user-defined fields.
Cardholder by Reader Reports: Based on who has access to a specific reader or group of
readers by selecting the readers from a list.

Cardholder by Access-Level Reports: Display everyone that has been assigned to the
specified access level.

Who Is In (Muster) Report:

a. Emergency Muster Report: One click operation on toolbar launches report.

b. Cardholder Report. Contain a count of persons that are "In" at a selected Location
and a count with detailed listing of name, date, and time of last use, sorted by the
last reader used or by the group assignment.

Panel Labels Reports: Printout of control-panel field documentation including the actual
location of equipment, programming parameters, and wiring identification. Maintain
system installation data within system database so that they are available on-site at all
times.

Activity and Alarm On-Line Printing: Activity printers for use at workstations; prints all
events or alarms only.

History Reports: Custom reports that allows the operator to select any date, time, event
type, device, output, input, operator, Location, name, or cardholder to be included or
excluded from the report.

a. Initially store history on the hard disk of the host PC.

b. Permit viewing of the history on workstations or print history to any system
printer.

C. The report shall be definable by a range of dates and times with the ability to have
a daily start and stop time over a given date range.

d. Each report shall depict the date, time, event type, event description, device, or 1/0
name, cardholder group assignment, and cardholder name or code number.

e. Each line of a printed report shall be numbered to ensure that the integrity of the
report has not been compromised.
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14.

15.

16.

17.

f. Total number of lines of the report shall be given at the end of the report. If the
report is run for a single event such as "Alarms,” the total shall reflect how many
alarms occurred during that period.

Reports shall have the following four options:

View on screen.

b. Print to system printer. Include automatic print spooling and "Print To" options if
more than one printer is connected to system.

C. "Save to File" with full path statement.

d. System shall have the ability to produce a report indicating status of system inputs

and outputs or of inputs and outputs that are abnormal, out of time zone, manually

overridden, not reporting, or in alarm.

o

Custom Code List Subroutine: Allow the access codes of system to be sorted and printed
according to the following criteria:

Active, inactive, or future activate or deactivate.

Code number, name, or imprinted card number.

Group, Location, access levels.

Start and stop code range.

Codes that have not been used since a selectable number of days.
In, out, or either status.

Codes with trace designation.

@meooo o

The reports of system database shall allow options so that every data field may be
printed.

The reports of system database shall be constructed so that the actual position of the
printed data shall closely match the position of the data on the data-entry windows.

R. Anti-Passhack:

1.

2.

System shall have global and local anti-passback features, selectable by Location.
System shall support hard and soft anti-passback.

Hard Anti-Passback: Once a credential holder is granted access through a reader with
one type of designation (IN or OUT), the credential holder may not pass through that type
of reader designation until the credential holder passes though a reader of opposite
designation.

Soft Anti-Passback: Should a violation of the proper IN or OUT sequence occur, access
shall be granted, but a unique alarm shall be transmitted to the control station, reporting
the credential holder and the door involved in the violation. A separate report may be run
on this event.

Timed Anti-Passback: A Controller capability that prevents an access code from being
used twice at the same device (door) within a user-defined amount of time.

Provide four separate zones per Location that can operate without requiring interaction
with the host PC (done at Controller). Each reader shall be assignable to one or all four
anti-passback zones. In addition, each anti-passhack reader can be further designated as
"Hard,"” "Soft,"” or "Timed" in each of the four anti-passback zones. The four anti-
passback zones shall operate independently.

The anti-passback schemes shall be definable for each individual door.
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7. The Master Access Level shall override anti-passback.
8. System shall have the ability to forgive (or reset) an individual credential holder or the
entire credential holder population anti-passback status to a neutral status.

S. Visitor Assignment:

1. Provide for and allow an operator to be restricted to only working with visitors. The
visitor badging subsystem shall assign credentials and enroll visitors. Allow only access
levels that have been designated as approved for visitors.

2. Provide an automated log of visitor name, time and doors accessed, and whom visitor
contacted.

3. Allow a visitor designation to be assigned to a credential holder.

4. Security access system shall be able to restrict the access levels that may be assigned to
credentials that are issued to visitors.

5. Allow operator to recall visitors' credential holder file, once a visitor is enrolled in the
system.

6. The operator may designate any reader as one that deactivates the credential after use at
that reader. The history log shall show the return of the credential.

7. System shall have the ability to use the visitor designation in searches and reports.
Reports shall be able to print all or any visitor activity.

T. Time and Attendance:

1. Time and attendance reporting shall be provided to match IN and OUT reads and display
cumulative time in for each day and cumulative time in for length of the report.

2. Shall be provided to match IN and OUT reads and display cumulative time in for each
day and cumulative time in for length of the report.

3. System software setup shall allow designation of selected access-control readers as time
and attendance hardware to gather the clock-in and clock-out times of the users at these
readers.

a. Reports shall show in and out times for each day, total in time for each day, and a
total in time for period specified by the user.

b. Allow the operator to view and print the reports, or save the report to a file.

C. Alphabetically sort reports on the person's last name, by Location or location
group. Include all credential holders or optionally select individual credential
holders for the report.

U. Training Software: Enables operators to practice system operation including alarm
acknowledgment, alarm assessment, response force deployment, and response force
communications. System shall continue normal operation during training exercises and shall
terminate exercises when an alarm signal is received at the console.

V.  Entry-Control Enrollment Software: Database management functions that allow operators to
add, delete, and modify access data as needed.

1. The enrollment station shall not have alarm response or acknowledgment functions.

2. Provide multiple, password-protected access levels. Database management and
modification functions shall require a higher operator access level than personnel
enrollment functions.
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3. The program shall provide means to disable the enrollment station when it is unattended
to prevent unauthorized use.

4. The program shall provide a method to enter personnel identifying information into the
entry-control database files through enroliment stations. In the case of personnel identity
verification subsystems, this shall include biometric data. Allow entry of personnel
identifying information into the system database using menu selections and data fields.
The data field names shall be customized during setup to suit user and site needs.
Personnel identity verification subsystems selected for use with the system shall fully
support the enrollment function and shall be compatible with the entry-control database
files.

5. Cardholder Data: Provide 99 user-defined fields. System shall have the ability to run
searches and reports using any combination of these fields. Each user-defined field shall
be configurable, using any combination of the following features:

MASK: Determines a specific format that data must comply with.

REQUIRED: Operator is required to enter data into field before saving.

UNIQUE: Data entered must be unique.

DEACTIVATE DATE: Data entered will be evaluated as an additional deactivate
date for all cards assigned to this cardholder.

e. NAME ID: Data entered will be considered a unique ID for the cardholder.

cooe

6. Personnel Search Engine: A report generator with capabilities such as search by last
name, first name, group, or any predetermined user-defined data field; by codes not used
in definable number of days; by skills; or by seven other methods.

7. Multiple Deactivate Dates for Cards: User-defined fields to be configured as additional
stop dates to deactivate any cards assigned to the cardholder.

8. Batch card printing.

9. Default card data can be programmed to speed data entry for sites where most card data
are similar.

10. Enhanced ACSII File Import Utility: Allows the importing of cardholder data and
images.

11. Card Expire Function: Allows readers to be configured to deactivate cards when a card is
used at selected devices.

2.4 SYSTEM DATABASE
A. Database and database management software shall define and modify each point in database
using operator commands. Definition shall include parameters and constraints associated with
each system device.
B. Database Operations:
1. System data management shall be in a hierarchical menu tree format, with navigation
through expandable menu branches and manipulated with use of menus and icons in a
main menu and system toolbar.

2. Navigational Aids:

a. Toolbar icons for add, delete, copy, print, capture image, activate, deactivate, and
muster report.
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b. Point and click feature to facilitate data manipulation.

C. Next and previous command buttons visible when editing database fields to
facilitate navigation from one record to the next.

d. Copy command and copy tool in the toolbar to copy data from one record to create
a new similar record.

All data entry shall be automatically checked for duplicate and illegal data and shall
verify that data are in a valid format.

Provide a memo or note field for each item that is stored in database, allowing the storing
of information about any defining characteristics of the item. Memo field is used for
noting the purpose the item was entered for, reasons for changes that were made, and the
like.

C. File Management:

1.

2.

Provide database backup and restoration system, allowing selection of storage media,
including USB jump drive, and designated network resources.

Provide manual and automatic mode of backup operations. The number of automatic
sequential backups before the oldest backup becomes overwritten; FIFO mode shall be
operator selectable.

Backup program shall provide manual operation from any PC on the LAN and shall
operate while system remains operational.

D.  Operator Passwords:

1.

agkrwn

Software shall support up to 256 individual system operators, each with a unique
password.

Operator Password: One to eight alphanumeric characters.

Allow passwords to be case sensitive.

Passwords shall not be displayed when entered.

Provide each password with a unique and customizable password profile, and allow
several operators to share a password profile. Include the following features in the
password profile:

a. Allow for at least 256 operator password profiles.

b. Predetermine the highest-level password profile for access to all functions and
areas of program.

C. Allow or disallow operator access to any program operation, including the
functions of View, Add, Edit, and Delete.

d. Restrict which doors an operator can assign access to.

Operators shall use a user name and password to log on to system.

a. This user name and password is used to access database areas and programs as
determined by the associated profile.

Make provision to allow the operator to log off without fully exiting program. User may
be logged off but program will remain running while displaying the login window for the
next operator.
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E.  Access Card/Code Operation and Management: Access authorization shall be by card, by a
manually entered code (PIN), or by a combination of both (card plus PIN).

1. Access authorization shall verify the facility code first, the card or card-and-PIN
validation second, and the access level (time of day, day of week, date), anti-passback
status, and number of uses last.

2. Use data-entry windows to view, edit, and issue access levels. Access authorization entry
management system shall maintain and coordinate all access levels to prevent duplication
or the incorrect creation of levels.

3. Allow assignment of multiple cards/codes to a cardholder.

4. Allow assignment of up to four access levels for each Location to a cardholder. Each
access level may contain any combination of doors.

5. Each door may be assigned four time zones.

6. Access codes may be up to 11 digits in length.

7. Software shall allow the grouping of locations so cardholder data can be shared by all
locations in the group.

8. Visitor Access: Issue a visitor badge, without assigning that person a card or code, for
data tracking or photo 1D purposes.

9. Cardholder Tracing: Allow for selection of cardholder for tracing. Make a special
audible and visual annunciation at control station when a selected card or code is used at
a designated code reader. Annunciation shall include an automatic display of the
cardholder image.

10.  Allow each cardholder to be given either an unlimited number of uses or a number from 1
to 9998 that regulates the number of times the card can be used before it is automatically
deactivated.

11. Provide for cards and codes to be activated and deactivated manually or automatically by
date. Provide for multiple deactivate dates to be preprogrammed.

F. Key control and tracking shall be an integrated function of cardholder data.

1. Provide the ability to store information about which conventional metal keys are issued
and to whom, along with key construction information.
2. Reports shall be designed to list everyone that has possession of a specified key.

G. Facility Codes: System shall accommodate up to 2048 facility codes per Location, with the
option of allowing facility codes to work at all doors or only particular doors.

H.  Operator Comments:

1. With the press of one appropriate button on toolbar, the user shall be permitted to make
operator comments into history at anytime.

2. Automatic prompting of operator comment shall occur before the resolution of each

alarm.

Operator comments shall be recorded by time, date, and operator number.

Comments shall be sorted and viewed through reports and history.

The operator may enter comments in two ways; either or both may be used:

ok w

a. Manually entered through keyboard data entry (typed), up to 65,000 characters per
each alarm.
b. Predefined and stored in database for retrieval on request.
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6. System shall have a minimum of 999 predefined operator comments with up to 30
characters per comment.

I Group:

1. Group names may be used to sort cardholders into groups that allow the operator to
determine the tenant, vendor, contractor, department, division, or any other designation of
a group to which the person belongs.

2. System software shall have the capacity to assign 1 of 32,000 group names to an access
authorization.

3. Make provision in software to deactivate and reactivate all access authorizations assigned
to a particular group.

4. Allow sorting of history reports and code list printouts by group name.

J. Time Zones:

1. Each zone consists of a start and stop time for 7 days of the week and three holiday
schedules. A time zone is assigned to inputs, outputs, or access levels to determine when
an input shall automatically arm or disarm, when an output automatically opens or
secures, or when access authorization assigned to an access level will be denied or
granted.

2. Up to four time zones may be assigned to inputs and outputs to allow up to four arm or
disarm periods per day or four lock or unlock periods per day; up to three holiday
override schedules may be assigned to a time zone.

3. Data-entry window shall display a dynamically linked bar graph showing active and
inactive times for each day and holiday, as start and stop times are entered or edited.

4. System shall have the capacity for [2048] <Insert number> time zones for each
Location.

K.  Holidays:

1. Three different holiday schedules may be assigned to a time zone. Holiday schedule

consists of date in format MM/DD/YYYY and a description. When the holiday date

matches the current date of the time zone, the holiday schedule replaces the time zone

schedule for that 24-hour period.

System shall have the capacity for 256 holidays.

Three separate holiday schedules may be applied to a time zone.

4. Holidays have an option to be designated as occurring on the designated date each year.
These holidays remain in system and will not be purged.

5. Holidays not designated to occur each year shall be automatically purged from database
after the date expires.

w

L. Access Levels:

=

System shall allow for the creation up to 16 access levels.

2. One level shall be predefined as the Master Access Level. The Master Access Level shall
work at all doors at all times and override any anti-passback.

3. System shall allow for access to be restricted to any area by reader and by time. Access

levels shall determine when and where an Identifier is authorized.
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4.

System shall be able to create multiple door and time zone combinations under same
access level so that an Identifier may be valid during different time periods at different
readers even if the readers are on the same Controller.

M.  User-Defined Fields:

1.

N

System shall provide a minimum of 99 user-defined fields, each with up to 50 characters,
for specific information about each credential holder.

System shall accommodate a title for each field; field length shall be 20 characters.

A "Required" option may be applied to each user-defined field that, when selected, forces
the operator to enter data in the user-defined field before the credential can be saved.

A "Unique" option may be applied to each user-defined field that, when selected, will not
allow duplicate data from different credential holders to be entered.

Data format option may be assigned to each user-defined field that will require the data to
be entered with certain character types in specific spots in the field entry window.

A user-defined field, if selected, will define the field as a deactivate date. The selection
shall automatically cause the data to be formatted with the windows MM/DD/YYYY date
format. The credential of the holder will be deactivated on that date.

A search function shall allow any one user-defined field or combination of user-defined
fields to be searched to find the appropriate cardholder. The search function shall include
search for a character string.

System shall have the ability to print cardholders based on and organized by the user-
defined fields.

N.  Code Tracing:

=

System shall perform code tracing selectable by cardholder and by reader.

Any code may be designated as a "traced code" with no limit to how many codes can be
traced.

Any reader may be designated as a "trace reader” with no limit to which or how many
readers can be used for code tracing.

When a traced code is used at a trace reader, the access-granted message that usually
appears on the monitor window of the Central Station shall be highlighted with a
different color than regular messages. A short singular beep shall occur at the same time
the highlighted message is displayed on the window.

The traced cardholder image (if image exists) shall appear on workstations when used at
a trace reader.

25 SURGE AND TAMPER PROTECTION

A.  Surge Protection: Protect components from voltage surges originating external to equipment
housing and entering through power, communication, signal, control, or sensing leads. Include
surge protection for external wiring of each conductor-entry connection to components.

1.

Minimum Protection for Power Connections 120V and More:  Auxiliary panel
suppressors complying with requirements in Division 26 Section "Transient-Voltage
Suppression for Low-Voltage Electrical Power Circuits."

Minimum Protection for Communication, Signal, Control, and Low-Voltage Power
Connections: Comply with requirements in Division 26 Section "Transient-Voltage
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2.6

2.7

Suppression for Low-Voltage Electrical Power Circuits" as recommended by
manufacturer for type of line being protected.

Tamper Protection: Tamper switches on enclosures, control units, pull boxes, junction boxes,
cabinets, and other system components shall initiate a tamper-alarm signal when unit is opened
or partially disassembled. Control-station control-unit alarm display shall identify tamper
alarms and indicate locations.

CENTRAL-STATION HARDWARE

Central-Station Computer: Furnished by the owner. Coordinate with owner or owner's
representative for specific system requirements.

CONTROLLERS

Controllers: Intelligent peripheral control unit, complying with UL 294, that stores time, date,
valid codes, access levels, and similar data downloaded from the Central Station or workstation
for controlling its operation.

Subject to compliance with requirements in this Article, manufacturers may use multipurpose
Controllers.

Battery Backup: Sealed, lead acid; sized to provide run time during a power outage of 90
minutes, complying with UL 924.

Alarm Annunciation Controller:

1. The Controller shall automatically restore communication within 10 seconds after an
interruption with the field device network with dc line supervision on each of its alarm
inputs.

a. Inputs: Monitor dry contacts for changes of state that reflect alarm conditions.
Provides at least eight alarm inputs, which are suitable for wiring as normally open
or normally closed contacts for alarm conditions.

b. Alarm-Line Supervision:

1) Supervise the alarm lines by monitoring each circuit for changes or
disturbances in the signal, and for conditions as described in UL 1076 for
line security equipment using dc change measurements. System shall
initiate an alarm in response to an abnormal current, which is a dc change of
5 percent or more for longer than 500 ms.

2)  Transmit alarm-line-supervision alarm to the Central Station during the next
interrogation cycle after the abnormal current condition.

C. Outputs: Managed by Central Station software.

2. Auxiliary Equipment Power: A GFI service outlet inside the Controller enclosure.
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E. Entry-Control Controller:

1.

Function: Provide local entry-control functions including one- and two-way
communications with access-control devices such as card readers, keypads, biometric
personal identity verification devices, door strikes, magnetic latches, gate and door
operators, and exit push-buttons.

a. Operate as a stand-alone portal Controller using the downloaded database during
periods of communication loss between the Controller and the field-device
network.

b. Accept information generated by the entry-control devices; automatically process
this information to determine valid identification of the individual present at the
portal:

1) On authentication of the credentials or information presented, check
privileges of the identified individual, allowing only those actions granted as
privileges.

2) Privileges shall include, but not be limited to, time of day control, day of
week control, group control, and visitor escort control.

C. Maintain a date-, time-, and Location-stamped record of each transaction. A
transaction is defined as any successful or unsuccessful attempt to gain access
through a controlled portal by the presentation of credentials or other identifying
information.

Inputs:

a. Data from entry-control devices; use this input to change modes between access
and secure.

b. Database downloads and updates from the Central Station that include enrollment
and privilege information.

Outputs:

a. Indicate success or failure of attempts to use entry-control devices and make
comparisons of presented information with stored identification information.

b. Grant or deny entry by sending control signals to portal-control devices and mask
intrusion alarm annunciation from sensors stimulated by authorized entries.

C. Maintain a date-, time-, and Location-stamped record of each transaction and
transmit transaction records to the Central Station.

d. Door Prop Alarm: If a portal is held open for longer than 20 seconds, alarm
sounds.

With power supplies sufficient to power at voltage and frequency required for field
devices and portal-control devices.

Data Line Problems: For periods of loss of communications with Central Station, or
when data transmission is degraded and generating continuous checksum errors, the
Controller shall continue to control entry by accepting identifying information, making
authentication decisions, checking privileges, and controlling portal-control devices.
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2.8

6. Controller Power: NFPA 70, Class Il power supply transformer, with 12- or 24-V ac
secondary, backup battery and charger.

a. Backup Battery: Valve-regulated, recombinant-sealed, lead-acid battery; spill
proof. With single-stage, constant-voltage-current, limited battery charger, comply
with battery manufacturer's written instructions for battery terminal voltage and
charging current recommendations for maximum battery life.

b. Backup Power Supply Capacity: 90 minutes of battery supply. Submit battery and
charger calculations.

C. Power Monitoring: Provide manual dynamic battery load test, initiated and
monitored at the control center; with automatic disconnection of the Controller
when battery voltage drops below Controller limits. Report by using local
Controller-mounted LEDs and by communicating status to Central Station.
Indicate normal power on and battery charger on trickle charge. Indicate and
report the following:

1)  Trouble Alarm: Normal power off load assumed by battery.
2)  Trouble Alarm: Low battery.
3) Alarm: Power off.

CARD READERS
Coordinate with Owner for card reader type and function.

Power: Card reader shall be powered from its associated Controller, including its standby
power source.

Response Time: Card reader shall respond to passage requests by generating a signal that is
sent to the Controller. Response time shall be 800 ms or less, from the time the card reader
finishes reading the credential card until a response signal is generated.

Enclosure: Suitable for surface, semiflush, or pedestal mounting. Mounting types shall
additionally be suitable for installation in the following locations:

1. Indoors, controlled environment.

2. Indoors, uncontrolled environment.

3. Outdoors, with built-in heaters or other cold-weather equipment to extend the operating
temperature range as needed for operation at the site.

Display: LED or other type of visual indicator display shall provide visual status indications
and user prompts. Indicate power on/off, whether user passage requests have been accepted or
rejected, and whether the door is locked or unlocked.

Touch Plate and Proximity Readers:

1. Passive detection proximity card readers shall use a swept-frequency, RF field generator
to read the resonant frequencies of tuned circuits laminated into compatible credential
cards. The resonant frequencies read shall constitute a unique identification code
number.
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2.9

2.10

2. The card reader shall read proximity cards in a range from contact with to at least 6
inches from the reader.

DOOR AND GATE HARDWARE INTERFACE

Exit Device with Alarm: Operation of the exit device shall generate an alarm. Exit device and
alarm contacts are specified in Division 08 Section "Door Hardware."

Exit Alarm: Operation of a monitored door shall generate an alarm. EXit devices and alarm
contacts are specified in Division 08 Section "Door Hardware."

Electric Door Strikes: Use end-of-line resistors to provide power line supervision. Signal
switches shall transmit data to Controller to indicate when the bolt is not engaged and the strike
mechanism is unlocked, and shall report a forced entry. Power and signal shall be from the
Controller. Electric strikes are specified in Division 08 "Door Hardware."

Electromagnetic Locks: End-of-line resistors shall provide power line supervision. Lock status
sensing signal shall positively indicate door is secure. Power and signal shall be from the
Controller. Electromagnetic locks are specified in Division 08 Section "Door Hardware."

RS-232 ASCII INTERFACE SPECIFICATIONS

ASCII interface shall allow RS-232 connections to be made between the control station
operating as the host PC and any equipment that will accept RS-232 ASCII command strings,
such as CCTV switchers, intercoms, and paging systems.

1. Each alarm input in system shall allow for individual programming to output up to four
unique ASCII character strings through two different COM ports on the host PC.

2. Each input shall have the ability to be defined to transmit a unique ASCII string for alarm
and one for restore through one COM port, and a unique ASCII string for a nonalarm
abnormal condition and one for a normal condition through the same or different COM
port.

3. The predefined ASCII character strings shall have the ability to be up to 420 characters
long with full use of all the ASCII control characters, such as return or line feed. The
character strings shall be defined in database of system and then assigned to the
appropriate inputs.

4. The COM ports of the host PC used to interface with external equipment shall be defined
in the setup portion of the software. The COM port's baud rate, word length, stop bits,
and parity shall be definable in the software to match that of the external equipment.

Alarm System Interface:

1. RS-232 output shall be capable of transmitting alarms from other monitoring and alarm
systems to central-station automation software.

2. Alternatively, alarms that are received by this access control system are to be transferred
to alarm automation system as if they were sent through a digital alarm receiver.
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2.11

A.

2.12

A.

a. System shall be able to transmit an individual message from any alarm input to a
burglar alarm automation monitoring system.

b. System shall be able to append to each message a predefined set of character
strings as a prefix and suffix.

CABLES

Refer to Division 28 Section "Conductors and Cables for Electronic Safety and Security for
cabling requirements.  Provide additional cabling as required by the manufacturer's
recommendations and installation instructions.

TRANSFORMERS

NFPA 70, Class Il control transformers, NRTL listed. Transformers for security access-control
system shall not be shared with any other system.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

B.

3.3

A

B.

C.

EXAMINATION

Examine pathway elements intended for cables. Check raceways, cable trays, and other
elements for compliance with space allocations, installation tolerances, hazards to cable
installation, and other conditions affecting installation.

Examine roughing-in for LAN and control cable conduit systems to PCs, Controllers, card
readers, and other cable-connected devices to verify actual locations of conduit and back boxes
before device installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Comply with recommendations in SIA CP-01.

Comply with EIA/TIA-606, "Administration Standard for the Telecommunications
Infrastructure of Commercial Buildings."

CABLING

Comply with NECA 1, "Good Workmanship in Electrical Contracting.”

Install cables and wiring according to requirements in Division 28 Section "Conductors and
Cables for Electronic Safety and Security."

Install cables without damaging conductors, shield, or jacket.
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3.4

3.5

Boxes and enclosures containing security system components or cabling, and which are easily
accessible to employees or to the public, shall be provided with a lock. Boxes above ceiling
level in occupied areas of the building shall not be considered to be accessible. Junction boxes
and small device enclosures below ceiling level and easily accessible to employees or the public
shall be covered with a suitable cover plate and secured with tamperproof screws.

Install end-of-line resistors at the field device location and not at the Controller or panel
location.
CABLE APPLICATION

Comply with EIA/TIA-569, "Commercial Building Standard for Telecommunications Pathways
and Spaces."

Cable application requirements are minimum requirements and shall be exceeded if
recommended or required by manufacturer of system hardware.

RS-232 Cabling: Install at a maximum distance of 50 feet.
RS-485 Cabling: Install at a maximum distance of 4000 feet.
Card Readers and Keypads:

1. Install number of conductor pairs recommended by manufacturer for the functions
specified.

2. Unless manufacturer recommends larger conductors, install No. 22 AWG wire if
maximum distance from Controller to the reader is 250 feet, and install No. 20 AWG
wire if maximum distance is 500 feet.

3. For greater distances, install "extender" or “repeater" modules recommended by
manufacturer of the Controller.

4. Install minimum No. 18 AWG shielded cable to readers and keypads that draw 50 mA or
more.

Install minimum No. 16 AWG cable from Controller to electrically powered locks. Do not
exceed 250 feet.

Install minimum No. 18 AWG ac power wire from transformer to Controller, with a maximum
distance of 25 feet.

GROUNDING

Comply with Division 26 Section "Grounding and Bonding for Electrical Systems."

Comply with IEEE 1100, "Power and Grounding Sensitive Electronic Equipment.”

Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.
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3.6

3.7

3.8

3.9

Bond shields and drain conductors to ground at only one point in each circuit.
Signal Ground:

1. Terminal: Locate in each equipment room and wiring closet; isolate from power system
and equipment grounding.

2. Bus: Mount on wall of main equipment room with standoff insulators.

3. Backbone Cable: Extend from signal ground bus to signal ground terminal in each
equipment room and wiring closet.

INSTALLATION

Install card readers.

IDENTIFICATION

In addition to requirements in this Article, comply with applicable requirements in Division 26
Section "Identification for Electrical Systems™ and with TIA/EIA-606.

Using cable and asset management software specified in Part 2, develop Cable Administration
Drawings for system identification, testing, and management. Use unique, alphanumeric
designation for each cable, and label cable and jacks, connectors, and terminals to which it
connects with same designation. Use logical and systematic designations for facility's
architectural arrangement.

Label each terminal strip and screw terminal in each cabinet, rack, or panel.

1. All wiring conductors connected to terminal strips shall be individually numbered, and
each cable or wiring group being extended from a panel or cabinet to a building-mounted
device shall be identified with the name and number of the particular device as shown.

2. Each wire connected to building-mounted devices is not required to be numbered at the
device if the color of the wire is consistent with the associated wire connected and
numbered within the panel or cabinet.

At completion, cable and asset management software shall reflect as-built conditions.

SYSTEM SOFTWARE

Develop, install, and test software and databases for the complete and proper operation of
systems involved. Assign software license to Owner.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.
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3.11

1. Test per requirements outlined in Division 28 Section "Conductors and Cables for
Electronic Safety and Security.”

Remove and replace malfunctioning devices and circuits and retest as specified above.

PROTECTION

Maintain strict security during the installation of equipment and software. Rooms housing the
control station, and workstations that have been powered up shall be locked and secured, with
an activated burglar alarm and access-control system reporting to a Central Station complying
with UL 1610, "Central-Station Burglar-Alarm Units," during periods when a qualified operator
in the employ of Contractor is not present.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain security access system. Refer to Division 01 Section
"Demonstration and Training"

END OF SECTION 281300
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SECTION 281600 - INTRUSION DETECTION

PART 1 - GENERAL

11

1.2

13
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@

o O
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. The Contractor shall provide, install, and program a functionally, integrated Digital
Alarm Communicator and Access Control System (DACS) per the Manufacturer’s
guidelines, codes, and requirements within these specifications.

2. The intrusion detection system shall be multiplexed, modular, microprocessor-based
controls, intrusion sensors and detection devices, and communication links to perform
monitoring, alarm, and control functions. This shall be an extension of the existing
system.

3. Responsibility for integrating electronic and electrical systems and equipment is specified
in the following Sections, with Work specified in this Section:

a. Division 08 Section "Door Hardware."
b. Division 28 Section "Access Control."

C. Division 28 Section "Fire Detection and Alarm."

Related Sections include the following:

1. Division 28 Section "Conductors And Cables For Electronic Safety And Security"” for
cabling between central-station control units and field-mounted devices and controllers.

DEFINITIONS

LCD: Liquid-crystal display.

LED: Light-emitting diode.

PIR: Passive infrared.

RFI: Radio-frequency interference.

UPS: Uninterruptible power supply.

DACS: Digital Alarm Communicator and Access Control System
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Protected or Protection Zone: A space or area for which an intrusion must be detected and
uniquely identified, the sensor or group of sensors assigned to perform the detection, and any
interface equipment between sensors and communication link to central-station control unit.

Standard Intruder: A person who weighs 100 Ib or less and whose height is 60 inches or less;
dressed in a long-sleeved shirt, slacks, and shoes.

Standard-Intruder Movement: Any movement, such as walking, running, crawling, rolling, or
jumping, of a "standard intruder" in a protected zone.

SUBMITTALS

Product Data: Components for sensing, detecting, systems integration, and control, including
dimensions and data on features, performance, electrical characteristics, ratings, and finishes.

Shop Drawings: Detail assemblies of standard components that are custom assembled for
specific application on this Project.

1. Functional Block Diagram: Show single-line interconnections between components
including interconnections between components specified in this Section and those
furnished under other Sections. Indicate methods used to achieve systems integration.
Indicate control, signal, and data communication paths and identify programmable logic
controllers networks and control interface devices and media to be used. Describe
characteristics of network and other data communication lines.

2. Raceway Riser Diagrams: Detail raceway runs required for intrusion detection and for

systems integration. Include designation of devices connected by raceway, raceway type,

and size, and type and size of wire and cable fill for each raceway run.

UPS: Sizing calculations.

4. Device Address List

w

5. System Wiring Diagrams:  Include system diagrams unique to Project. Show
connections for all devices, components, and auxiliary equipment. Include diagrams for
equipment and for system with all terminals and interconnections identified.

6. Details of surge-protection devices and their installation.

7. Sensor detection patterns and adjustment ranges.

Equipment and System Operation Description: Include method of operation and supervision of
each component and each type of circuit. Show sequence of operations for manually and
automatically initiated system or equipment inputs. Description must cover this specific
Project; manufacturer's standard descriptions for generic systems are not acceptable.

Qualification Data: For Installer.
Field quality-control test reports.
Operation and Maintenance Data: For intrusion detection system to include in emergency,

operation, and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data," include the following:
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1. Data for each type of product, including features and operating sequences, both automatic
and manual.
2. Central-station control-unit hardware and software data.

Warranty: Special warranty specified in this Section.
Other Information Submittals:

1. Test Plan and Schedule: Test plan defining all tests required to ensure that system meets
technical, operational, and performance specifications within 60 days of date of Contract
award.

Examination reports documenting inspections of substrates, areas, and conditions.

3. Anchor inspection reports documenting inspections of built-in and cast-in anchors.

N

QUALITY ASSURANCE
Installer Qualifications:

1. An employer of workers, at least one of whom is a technician certified by the National
Burglar & Fire Alarm Association.

2. Manufacturer's authorized representative who is trained and approved for installation of
units required for this Project.

Intrusion Detection Systems Integrator Qualifications: An experienced intrusion detection
equipment supplier and Installer who has completed systems integration work for installations
similar in material, design, and extent to that indicated for this Project, whose work has resulted
in construction with a record of successful in-service performance.

Testing Agency Qualifications: Where the Owner’s insurance underwriter requires that an
independent testing agency, with the experience and capability to conduct the testing indicated,
that is a member company of the National Burglar & Fire Alarm Association or is a nationally
recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is
acceptable to Owner's insurance underwriter, provide the following (Coordinate with
owner/owner’s representative for this requirement):

1. Testing Agency's Field Supervisor: Person currently certified as an advanced alarm
technician by the National Burglar & Fire Alarm Association to supervise on-site testing
specified in Part 3.

Product Options: Drawings indicate size, profiles, and dimensional requirements of detection
devices and central-station control units and are based on the specific system indicated. Refer
to Division 01 Section "Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Avrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.
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1.6

1.7

1.8

A.

A

A

PROJECT CONDITIONS

Environmental Conditions: Capable of withstanding the following environmental conditions
without mechanical or electrical damage or degradation of operating capability:

1. Altitude: Sea level to 4000 feet.

2. Interior, Controlled Environment: System components, except central-station control
unit, installed in interior environments shall be rated for continuous operation in ambients
of 0 to 122 deg F dry bulb and 20 to 90 percent relative humidity, hon-condensing.

3. Exterior Environment: System components installed in locations exposed to weather
shall be rated for continuous operation in ambients of minus 30 to plus 122 deg F dry
bulb and 20 to 90 percent relative humidity, condensing. Comply with UL 294 and
UL 639 for outdoor-use equipment. Rate for continuous operation when exposed to rain
as specified in NEMA 250, winds up to 85 mph.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer and Installer agree to
repair or replace components of intrusion detection devices and equipment that fail in materials
or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Intrusion Detection Devices: Furnish quantity equal to five percent of the number of
units of each type installed, but no fewer than one of each type.

2. Fuses: Three of each kind and size.

3. Tool Kit: Provide six sets of tools for use with security fasteners, each packaged in a
compartmented kit configured for easy handling and storage.

4. Security Fasteners: Furnish no fewer than 1 box for every 50 boxes or fraction thereof,
of each type and size of security fastener installed.

PART 2 - PRODUCTS

2.1

A.

B.

MANUFACTURERS
Manufacturers: Provide products by the following unless:

1. As provided under a separate contract for the Public Works Building. It is anticipated
that this system shall be an extension of the Public Works Building System.

All equipment shall be provided by one manufacturer unless specifically noted.
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2.2

2.3

24

A.

FUNCTIONAL DESCRIPTION OF SYSTEM

Match functionality of system provided at the Public Works Building.

SYSTEM FEATURE/CAPABILITY SUMMARY

Match features/capability of system provided at the Public Works Building.

SYSTEM INTERFACE REQUIREMENTS

Grounding: The Contractor shall properly earth ground the DACS to prevent electrostatic
charges and other transient electrical surges from damaging the DACS panel.

Primary power: Division 26 contractor shall provide a dedicated 120 VAC power circuit to the
DACS system. The 120 VAC is stepped down to 16.5 VAC to power the DACS panel using a
class two, plug-in transformer. This power circuit shall be properly rated to continuously power
all points and functions indefinitely in full alarm condition.

Primary power supervision: When the primary power source fails, the system can be configured
to report an "AC Fail" message to a commercial central station. The transmission delay of this
message is programmable from 5 seconds to 86 minutes with an optional 6 to 12 hour
transmission delay. The message can also be programmed to "tag-along™ with another message
transmitted to the central station. The system will always display a loss of primary power on
the ACC and may be configured to provide additional audible warning.

Secondary power (standby battery): The Contractor shall provide adequate battery power as
defined by the relevant application criteria, appropriate battery chargers shall be provided
consistent with the battery back-up capacity. The most current accepted version of NFPA 72
and any applicable local codes or AHJ requirements must be met accordingly.

Secondary power supervision: When the secondary power source experiences a 85% depletion
of its standby capacity, the system can be configured to report a "Low Battery" message to a
commercial central station. The system will always display a low battery condition on the ACC
and may be configured to provide additional audible warning.

Wiring: The contractor shall provide cables consistent with the manufacturer's
recommendations. The following general guidelines shall be followed for wiring installation:

1. Wiring shall be appropriately color-coded with permanent wire markers. Copper
conductors shall be used.

2. All signal cables provided under this contract shall be Class Il, plenum-rated cable where

required. Where subject to mechanical damage, wiring shall be enclosed in metal

conduits or surface metallic raceway.

Data wires shall not be enclosed in conduit or raceways containing AC power wires.

4. Where EMI may interfere with the proper operation of the DACS circuits,
twisted/shielded cable shall be used.

w

The system shall be protected from EMI and lightning surges.
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H.  Auxiliary function control interfaces: Auxiliary functions such as activating bells, strobes, or
lights shall be accomplished using the optional relay modules. These auxiliary interfaces shall
be electrically isolated to avoid inter-system interferences or damages.

l. Functional criteria programmed into system memory shall be backed up by battery power.
Additionally, the number of system programmers shall be severely restricted via the use of
program locking features and passwords.

2.5 ENCLOSURES

A. Interior Sensors: Enclosures that protect against dust, falling dirt, and dripping noncorrosive
liquids.

B. Interior Electronics (Other than DACS Enclosure):

Lockable with cylinder lock and key,
NEMA 250, Type 12

Provide with removable terminal blocks.
Power Transformer.

rPoONdE

C. Exterior Electronics:

Lockable with cylinder lock and key,

NEMA 250, Type 4X, stainless steel.

Provide with removable terminal blocks and single screw mounting bracket.
Faceplate shield and metal covering rear of circuit assembly.

Power Transformer.

Tamper-proof pressure switch.

Manuals.

Final Address List.

NG~ E

2.6 DOOR, SWITCHES
A.  Surface mounted: Provide a GE 2500 Series door switch.
B.  Flush mounted: Provide a Radionics 1078W door switch.
C.  All surface mounted switches shall be mounted (provide manufacturer’s mounting bracket) at
the top of the door between two and four inches from the side opposite the hinge edge of the

door.

D.  Provide manufacturer’s steel armored whip to tamper proof steel junction box with pressure
switch.
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Siren: 30-W speaker with siren driver, rated to produce a minimum sound output of 103 dB at

1. Enclosure: Weather-resistant steel box with tamper switches on cover and on back of

All model numbers are typical of Radionics equipment. Typical or equal functions from other
manufacturers are acceptable provided they provide the same functionality and quality.

Plug-in relay, 2 amps @ 30 VDC. This relay is required for various func-
tions such as ground start telephone system application and auxiliary power

Alarm Command Center surface conduit backbox
Universal enclosure

Point of Protection EXpander module. Each POPEX (up to two per sys-
tem) shall monitor up to 119 Popit devices

Octo-POPIT module — combines POPEX and POPIT functions and pro-
vides 8 points to each DACS. A total of 30 OctoPOPITS per DACS

Octo-relay module - 8 programmable dry contact relay outputs, "Form C."
Uses information on DACT serial data output to selectively activate the

Accessory Module Mounting Skirt
POPIT module - tampered, UL-listed for fire (For fire alarm comm. only)
POPIT module - untampered UL-listed for fire

Network Interface Module — provides connection to local or wide area
networks to communicate system events to D6600 NetCom Receiver.

Dual battery harness

Sealed lead-acid battery, 7 Ah (Minimum two per power supply)
Transformer, 16.5 VAC, 40 VA

UL transformer enclosure

8 ft. (2.4 m) phone cord
2 ft. (61 cm) phone cord

2.7 AUDIBLE ALARM DEVICES
A.
10 feet from central-station control unit.
box.
2.8 ACCESSORIES
A.
B.  System Accessories:
1. D136
reset
2. D56W
3. D8103
4. D8125
5. D8128D
6. D8129
relay outputs
7. D9002-5
8. D9127T
9. D9127U
10. DX4020
C. Power Supply:
1. D122
2. D126
3. D1640
4. D8004
D. Communication Accessories:
1. D161
2. D162
3. D166

INTRUSI

ON DETECTION

RJ-31X Phone Jack
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E.

F.

2.9

A

G.

Annunciation Devices:

1. D1255W Alarm Command Center (ACC) - Built-in multi-tone sounder. Displays
status in custom English text on 16-character display. If more than 4 ACCs
are required, add D8132 battery charger unit. ACCs provide "command
menu" user interface. ACC can be supervised.

Other accessories as required for a complete installation.

SECURITY FASTENERS

Operable only by tools produced for use on specific type of fastener by fastener manufacturer or
other licensed fabricator. Drive system type, head style, material, and protective coating as
required for assembly, installation, and strength.

Manufacturers:

1. Camcar Textron Inc.

2. Holo-Krome; a Danaher Corporation.
3. Safety Socket Screw Corporation.

4, Tamper-Pruf Screws, Inc.

Drive System Types: Pinned Torx-Plus.

Socket Flat Countersunk Head Fasteners:

1. Heat-treated alloy steel, ASTM F 835.
Socket Button Head Fasteners:

1. Heat-treated alloy steel, ASTM F 835.
Socket Head Cap Fasteners:

1. Heat-treated alloy steel, ASTM A 574.
Protective Coatings for Heat-Treated Alloy Steel:

1. Zinc chromate, ASTM F 1135, Grade 3 or 4; for exterior applications and interior
applications where indicated.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of intrusion
detection.
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3.2

3.3

1. Examine roughing-in for embedded and built-in anchors to verify actual locations of
intrusion detection connections before intrusion detection installation.

2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of intrusion detection.

Inspect built-in and cast-in anchor installations, before installing intrusion detection, to verify
that anchor installations comply with requirements. Prepare inspection reports.

1. Remove and replace anchors where inspections indicate that they do not comply with
requirements. Re-inspect after repairs or replacements are made.

2. Perform additional inspections to determine compliance of replaced or additional anchor
installations. Prepare inspection reports.

For material whose orientation is critical for its performance as a ballistic barrier, verify
installation orientation.

Proceed with installation only after unsatisfactory conditions have been corrected.

WIRING INSTALLATION

Wiring Method: Refer to Divions 28 Section “Conductors and Cables for Electronic Safety and
Security.”

Door Switch Armored Cable Whips: Secure armored cable whips 3” from door switch and
junction box, and at intervals not exceeding 18”.

Wires and Cables:

1. Conductors: Size as recommended in writing by system manufacturer, unless otherwise
indicated.

2. 120-V Power Wiring: Provided by Division 26 contractor.

3. Control and Signal Transmission Conductors: Install unshielded, twisted-pair cable,
unless otherwise indicated or if manufacturer recommends shielded cable, according to
Division 28 Section "Conductors and Cables for Electronic Safety and Security."

4. Computer and Data-Processing Cables: Install according to Division 28 Section
"Conductors and Cables for Electronic Safety and Security."

GENERAL INSTALLATION REQUIREMENTS

All wiring shall be home run from each device to the building area junction box or main control
panel without splice, except for connections at POPIT zones. Splicing of cables shall only be
permitted at the above locations and at security devices. ALL SPLICES AT DOOR
CONTACTS SHALL BE TINNED AND SOLDERED BEFORE BEING INSULATED BY
MEANS OF CRIMPS OR HEAT SHRINK TUBING.

Each zone on a POPIT system shall have an independent data circuit. No multiple zones on a
single data circuit.
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3.4

35

Termination of individual doors, motion detectors and other areas where POPTSs are used. The
POPITs shall be mounted inside a 4-11/16” x 2-1/2” steel junction box with tamper proof
pressure switch. The junction box shall be securely fastened to the building. POPITs mounted
inside junction boxes shall be fastened to the junction box cover with a minimum 8” slack of the
wiring to allow for serviceability.

Install power supplies and other auxiliary components for detection devices at controllers,
unless otherwise indicated or required by manufacturer. Do not install such items near devices
they serve.

Identify components with engraved, laminated-plastic or metal nameplate for central-station
control unit and each terminal cabinet, mounted with corrosion-resistant screws. Nameplates
and label products are specified in Division 26 Section "Identification for Electrical Systems."

GROUNDING

Ground system components and conductor and cable shields to eliminate shock hazard and to
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

Install grounding electrodes of type, size, location, and quantity indicated. Comply with
installation requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems."

FIELD QUALITY CONTROL

Pretesting: After installation, align, adjust, and balance system and perform complete pretesting
to determine compliance of system with requirements in the Contract Documents. Correct
deficiencies observed in pretesting. Replace malfunctioning or damaged items with new ones
and retest until satisfactory performance and conditions are achieved. Prepare forms for
systematic recording of acceptance test results.

1. Report of Pretesting: After pretesting is complete, provide a letter certifying that
installation is complete and fully operable; include names and titles of witnesses to
preliminary tests.

Manufacturer's Field Service:  Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections. Report results in writing.

Perform the following field tests and inspections and prepare reports:

1. Inspection: Verify that units and controls are properly labeled and interconnecting wires
and terminals are identified.

2. Operational Tests: Schedule tests after pretesting has been successfully completed. Test
all modes of system operation and intrusion detection at each detection device. Test for
detection of intrusion and for false alarms in each protected zone. Test for false alarms
by simulating activities outside indicated detection patterns.
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3.6

3.7

3.8

3. Electrical Tests: Comply with NFPA 72, Section A-7. Minimum required tests are as
follows:

a. Verify the absence of unwanted voltages between circuit conductors and ground.

b. Test all conductors for short circuits using an insulation-testing device.

C. With each circuit pair, short circuit at the far end of circuit and measure circuit
resistance with an ohmmeter. Record circuit resistance of each circuit on Record
Drawings.

d. Verify that each controller is in normal condition as detailed in manufacturer's
operation and maintenance manual.

e. Test signal and data transmission circuits complying with requirements in
Division 28 Section "Conductors and Cables for Electronic Safety and Security"
for proper signal transmission under open-circuit conditions. One connection each
should be opened at not less than 10 percent of initiating and indicating devices.
Observe proper signal transmission according to class of wiring used.

f. Verify that transient surge-protection devices are installed according to
manufacturer's written instructions.

g. Test each initiating and indicating device for alarm operation and proper response
at central-station control unit.

h. Test both primary and secondary power. Verify, by test, that UPS is capable of
operating the system for period and in manner specified.

Report of Tests and Inspections: Prepare a written record of tests, inspections, and detailed test
results in the form of a test log.

Tag all equipment, stations, and other components for which tests have been satisfactorily
completed.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain intrusion detection. Refer to Division 01 Section "Demonstration
and Training."

FINAL PROGRAMMING OF CODES

All pass codes shall be given to the owner, and shall be programmed at the conclusion of the
construction phase. Pass codes shall not be retained by the contractor, or contractor’s
employees for any reason unless specifically directed by the contractor.

ADJUSTING

Occupancy Adjustments: When requested within 12 months of Substantial Completion, provide
on-site assistance in adjusting system to suit actual occupied conditions. Provide up to three
visits to Project during other than normal occupancy hours for this purpose. Visits for this
purpose shall be in addition to any required by warranty.

INTRUSION DETECTION 281600 - 11



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

END OF SECTION 281600

INTRUSION DETECTION 281600 - 12



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

SECTION 28 3111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

11

A

1.2

13

14

O 0 W

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Fire-alarm control unit.

2. Notification appliances.

3. Remote annunciator.

4, Addressable interface device.
DEFINITIONS

LED: Light-emitting diode.

NICET: National Institute for Certification in Engineering Technologies.

SYSTEM DESCRIPTION

Noncoded, UL-certified, microprocessor based, addressable system, with multiplexed signal
transmission, dedicated to fire-alarm service only.

Class A Wiring: System connections for alarm initiation and alarm indicating circuits.
Audible Alarm: By sounding of horns.
Visual Alarm: By operation of strobe devices.

Functional Description: Provide a complete fire alarm and detection system with the following

functions and operating features:

1. Priority of Signals: Automatic response functions shall be accomplished by the first zone
initiated. Alarm functions resulting from initiation by the first zone shall not be altered
by subsequent alarms. An alarm signal shall be the highest priority. Supervisory or
trouble signals shall have second- and third-level priority. Signals of a higher level
priority shall take precedence over signals of lower priority even though the lower
priority condition occurred first. Annunciate all alarm signals regardless of priority or
order received.
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10.

11.

12.

Noninterfering: Provide zoned, powered, wired, and supervised system so a signal on

one zone does not prevent the receipt of signals from any other zone. All zones shall be

manually resettable from the FCU after the initiating device or devices have been

restored to normal. Systems that require the use of batteries or battery backup for the

programming function are not acceptable.

Signal Initiation: The manual or automatic operation of an alarm initiating or supervisory

operating device shall cause the FCU to transmit an appropriate signal including, but not

limited to:

a. General alarm.

b. Valve tamper supervisory.

C. Door release.

d. System trouble.

Independent System Monitoring: Supervise each independent smoke detection system,

duct detector, and elevator smoke detection system for both normal operation and trouble.

Circuit Supervision: Indicate circuit faults with both a zone and a trouble signal at the

FCU. Provides a distinctive indicating audible tone and (LED) indicator lights.

Transmission to Remote Central Station: System shall include provisions for Alarm

signals to be automatically routed in a listed and approved manner to a remote station

service transmitter using listed and approved equipment. (Provide 3/4" C to main TMB)

Silencing at FCU: Switches shall provide capability for acknowledgment of alarm;

supervisory, trouble, and other specified signals at the FCU; and capability to silence the

local audible signal and light an LED (light emitting diode). Subsequent zone alarms

shall cause the audible signal to sound again until silenced in turn by switch operation.

Restoration to normal of alarm, supervisory, and trouble conditions shall extinguish the

associated LED and cause the audible signal to sound again until the restoration is

acknowledged by switch operation.

Power Loss Indication: Sound trouble signal at the FCU upon loss of primary power at

the FCU and the annunciator. Illuminate the emergency power light at both locations

when the system is operating on an alternate power supply.

Annunciation: Annunciate manual or automatic operation of any alarm or supervisory

initiating device both on the FCU and on the annunciator(s) indicating the location and

type device.

FCU Display: An alarm shall be displayed on an 80 character LCD display. The system

alarm red LED shall flash on the control panel and remote annunciator. Once

acknowledged, this same LED shall latch on.

A subsequent different alarm received shall flash the system alarm LED on the control

panel and remote annunciator. The LCD display shall show the new alarm information.

The system shall have an alarm list key that will allow the operator to scroll and display

all alarms, troubles and supervisory conditions with the time of occurrence.

General Alarm: A system general alarm includes:

a. Indicating the general alarm condition at the FCU and the system annunciator.

b. Identifying the device that is the source of the alarm at the FCU and the system
annunciator.

C. Initiating audible and visible alarm signals throughout the building.

d. Release of fire and smoke doors normally held open by magnetic door holders.

e. Stopping supply and return fans by addressable interface device or where alarm is
initiated.

f. Closing fire/smoke dampers serving zone(s) where alarm is initiated.

Unlocking designated doors.
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h. Recording of the event.
i. Initiating transmission of alarm signal to an approved remote central station.
13.  Sprinkler water flow alarm switch operation:
a. Initiates a general alarm.
b. Causes the indicator lamp to flash indicating the device location that has operated.

14.  Sprinkler valve tamper switch operation:

a. Causes a supervisory audible and visible "valve tamper" signal indication at FCU
and at any remote annunciator(s).

b. Causes the LED indicator lamp to flash indicating the device location that has
operated.

C. Differentiation between valve tamper activation and open or ground fault.

d. Causes a printed record of the event on the system printer.

15. Remote Detector Sensitivity Adjustment: Manipulation of controls at the FCU causes the
selection of specific addressable smoke detectors for adjustment, displays of their current
status and sensitivity settings, and controls changes in those settings. Provide ability of
using the same controls to program repetitive scheduled changes in sensitivity of specific
detectors. Sensitivity adjustments and schedule changes shall be printed on the system
printer.

Recording of Events: Record all alarm, supervisory, and trouble events by means of system
printer. Printout shall be by zone, device, and function. When the FCU receives a signal, the
alarm, supervisory, and trouble condition shall be printed. The printout shall include the type of
signal (alarm, supervisory, or trouble), the device, zone number, date, and the time of the
occurrence. The printer shall differentiate the alarm signals from al other printed indications.
When the system is reset, this event shall also be printed including the same information
concerning device, location, date, and time. Provide a means to command the printout of a list
of existing alarm, supervisory, and trouble conditions in the system.

Prior to the start of construction and throughout the entire construction period, the fire alarm
equipment manufacturer's representative shall be locally and physically available and
responsible to coordinate with the electrical contractor as necessary for questionable items of
size or to locate installation of system components required on this project.

SUBMITTALS

General Submittal Requirements:
1. Shop Drawings shall be prepared by persons with the following qualifications:

a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level Il minimum.

System Operation Description: Detailed description for this Project, including method of
operation and supervision of each type of circuit and sequence of operations for manually and
automatically initiated system inputs and outputs. Manufacturer's standard descriptions for
generic systems are not acceptable.

Product Data: For each type of product indicated.
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D. Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details, and
attachments to other work.

1. Comply with recommendations in the "Documentation™ Section of the "Fundamentals of
Fire Alarm Systems™ Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.
3. Include battery-size calculations.
4. Include performance parameters and installation details for each detector, verifying that

each detector is listed for complete range of air velocity, temperature, and humidity

possible when air-handling system is operating.

Locate detectors according to manufacturer's written recommendations.

6. Include floor plans to indicate final outlet locations showing address of each addressable
device. Show size and route of cable and conduits.

7. System riser diagram with device addresses, conduit sizes, and cable and wire types and
sizes.

8. Wiring Diagrams: Power, signal, and control wiring. Include diagrams for equipment
and for system with all terminals and interconnections identified. Show wiring color
code.

9. Provide Electronic As-builts for owner’s use. Provide shop drawings in Autocad 2004 or
high

o

E.  Qualification Data: For qualified Installer.

F. Submittals to Authorities Hafing Jurisdiction (AHJ): In addition to distribution requirements for
submittals specified in Division 01 Section “Shop Drawings, Product Data and Samples,” the
system supplier shall be responsible for submitting drawings to the AHJ for approval. The
Engineer shall review the shop drawings prior to submitting to the AHJ. Upon receipt of any
review comments or correspondence from the reviewers and authorities, submit copies of the
same to the Architect/Engineer. To facilitate review, include copies of annotated Contract
Drawings as needed to depict component locations. Resubmit if required to make clarifications
or revisions to obtain approval. Final shop drawings approved by the AHJ shall be re-submitted
to the Architect/Engineer for final review.

G.  Field quality-control reports.

H.  Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance"
Chapter in NFPA 72.

2. Provide "Record of Completion Documents” according to NFPA 72 article "Permanent

Records" in the "Records" Section of the "Inspection, Testing and Maintenance™ Chapter.

Record copy of site-specific software.

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of
the same name and include the following:

w

a. Frequency of testing of installed components.
b. Frequency of inspection of installed components.
C. Requirements and recommendations related to results of maintenance.
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1.6

d. Manufacturer's user training manuals.

5. Manufacturer's required maintenance related to system warranty requirements.
Abbreviated operating instructions for mounting at fire-alarm control unit.
7. Copy of NFPA 25.

©

Software and Firmware Operational Documentation:

Software operating and upgrade manuals.

Program Software Backup: On compact disk, complete with data files.

Device address list (Coordinated with final system programming).

Printout of software application and graphic screens.

Instructions for gaining access to the fire alarm system programming. User Access
Levels and passwords as specified later in this section. Training for altering these
passwords and access levels shall be scheduled with the owner at his convenience, and
shall be performed prior to the Certification of Occupancy (temporary or permanent
whichever is first) is issued for the project.

agkrwdE

At the completion of the installation, the fire alarm contractor shall electronically revise the
approved AHJ shop drawings to reflect the actual as-built condition. Provide two (2) new hard
copies of these drawings on paper media that matches the size and scale of the
Architect/Engineer’s drawings. Actual loop routes and pullbox locations shall be clearly
indicated on these drawings. Where a fire command center is present within the new or existing
facility, two (2) additional copies of these revised as-builts shall be provided.

QUALITY ASSURANCE

Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm
Level Il technician.

Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system from
single source from single manufacturer. Components shall be compatible with, and operate as,
an extension of existing system.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

All devices and equipment shall be manufactured by one (1) fire alarm manufacturer and UL-
listed as a single fire alarm system. All devices and equipment shall bear the UL label.

Proprietary fire alarm systems that are serviceable by a single company shall not be provided.

NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company.

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 28 3111-5



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

1.7

18

1.9

A.

A.

B.

A

PROJECT CONDITIONS

Interruption of EXxisting Fire-Alarm Service: Do not interrupt fire-alarm service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary guard service according to requirements indicated:

1. Notify Construction Manager or Owner no fewer than two working days in advance of
proposed interruption of fire-alarm service.

2. Do not proceed with interruption of fire-alarm service without Owner's written
permission.

SEQUENCING AND SCHEDULING

Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new
equipment has been tested and accepted. As new equipment is installed, label it "NOT IN
SERVICE" until it is accepted. Remove labels from new equipment when put into service and
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.

Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected
fire-alarm equipment and wiring.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount
installed, but no fewer than 1 unit.

2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no fewer

than 1 unit.

Keys and Tools: One extra set for access to locked and tamperproofed components.

4. Audible and Visual Notification Appliances: Quantity equal to 5 percent of amount of
each type installed but not less than 1 unit.

5. Fuses: Two of each type installed in the system.

w

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Edwards Systems Technology; EST-3 Series.

2. NOTIFIER; a Honeywell company; NFS-2-3030 Series.

3. As prior approved per the general conditions and special instructions.
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2.2

2.3

A.

SYSTEMS OPERATIONAL DESCRIPTION

Fire-alarm signal initiation shall be by one or more of the following devices and systems:
1. Verified automatic alarm operation of smoke detectors.

2. Automatic sprinkler system water flow.

3. Fan shutdown via relay.

Fire-alarm signal shall initiate the following actions:

Continuously operate alarm notification appliances.

Identify alarm at fire-alarm control unit and remote annunciators.

Transmit an alarm signal to the remote alarm receiving station.

Unlock electric door locks in designated egress paths.

Release fire and smoke doors held open by magnetic door holders.

Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
Record events in the system memory.

Send signal to PLC for security system use. Coordinate with security contractor for
connection type.

NG~ LNE

Supervisory signal initiation shall be by one or more of the following devices and actions:

1. Valve supervisory switch.
2. Low-air-pressure switch of a dry-pipe sprinkler system.

System trouble signal initiation shall be by one or more of the following devices and actions:

1. Open circuits, shorts, and grounds in designated circuits.

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating
devices.

3. Loss of primary power at fire-alarm control unit.

4, Ground or a single break in fire-alarm control unit internal circuits.

5. Abnormal ac voltage at fire-alarm control unit.

6. Break in standby battery circuitry.

7. Failure of battery charging.

8. Abnormal position of any switch at fire-alarm control unit or annunciator.

9. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system.

System Trouble and Supervisory Signal Actions: Initiate notification appliance and annunciate
at fire-alarm control unit and remote annunciators. Record the event on system printer.

FIRE-ALARM CONTROL UNIT
General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with
electronic modules, complying with UL 864 and listed and labeled by an NRTL.
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a. System software and programs shall be held in flash electrically erasable
programmable read-only memory (EEPROM), retaining the information through
failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder and
printer.

2. Addressable initiation devices that communicate device identity and status.

a. Smoke sensors shall additionally communicate sensitivity setting and allow for
adjustment of sensitivity at fire-alarm control unit.

b. Temperature sensors shall additionally test for and communicate the sensitivity
range of the device.

3. Addressable control circuits for operation of:
a. Mechanical equipment shut-down.
b. PLC security system.

B.  Alphanumeric Display and System Controls: Arranged for interface between human operator at
fire-alarm control unit and addressable system components including annunciation and
supervision. Display alarm, supervisory, and component status messages and the programming
and control menu.

1. Annunciator and Display: Liquid-crystal type, 2 line(s) of 80 characters, minimum.

2. Keypad: Arranged to permit entry and execution of programming, display, and control
commands and to indicate control commands to be entered into the system for control of
smoke-detector sensitivity and other parameters.

C. Circuits:

1. Initiating Device, Notification Appliance, and Signaling Line Circuits: NFPA 72,
Class A.

a. Initiating Device Circuits: Style D.
b. Notification Appliance Circuits: Style Z.
C. Signaling Line Circuits: Style 6.

d. Install no more than 50 addressable devices on each signaling line circuit.

2. Serial Interfaces: Two RS-232 ports for printers.
D. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm
control unit.

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm

control unit and detector.

Record events by the system printer.

Sound general alarm if the alarm is verified.

Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

ok w
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E. Notification Appliance Circuit: Operation shall sound in the pattern currently being used for the
existing system.

F. Door Controls: Door hold-open devices that are controlled by smoke detectors at doors in
smoke barrier walls shall be connected to fire-alarm system.

G. PLC: Communicate with PLC to indicate alarm condition.

H.  Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable
smoke detectors for adjustment, display their current status and sensitivity settings, and change
those settings. Allow controls to be used to program repetitive, time-scheduled, and automated
changes in sensitivity of specific detector groups. Record sensitivity adjustments and
sensitivity-adjustment schedule changes in system memory, and print out the final adjusted
values on system printer.

I Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory,
and trouble signals to a remote alarm station.

J. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module.
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory signals,
and supervisory and digital alarm communicator transmitters shall be powered by 24-V dc
source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating.

2. Power supply shall have a dedicated branch circuit and circuit breaker which shall be UL-
listed and “red” in color.

K.  Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and
automatic transfer switch.

1. Batteries: Sealed lead calcium.

L. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or
glass cover in a stainless-steel or aluminum frame. Include interpretation and describe
appropriate response for displays and signals. Briefly describe the functional operation of the
system under normal, alarm, and trouble conditions.

M.  Fire Alarm Control Unit shall be cable of communicating via a BACnet gateway.

N.  Fire Control Unit Access: Provide multiple user levels (minimum of two) for access to the Fire
Control Unit operation. These user levels shall be provided with passwords which can be
changed only by the user with the highest level of access. Each level of access shall be given
rights to alter or control the same functions as all lower levels. The owner shall be provided
with all levels of access following the completion of the project. Refer to the submittal portion
of this specification for additional requirements.
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A.

NOTIFICATION APPLIANCES

General Requirements for Notification Appliances: Connected to notification appliance signal
circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for
system connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated and with screw terminals for
system connections.

Chimes, Low-Level Output: Vibrating type, 75-dBA minimum rated output.
Chimes, High-Level Output: Vibrating type, 81-dBA minimum rated output.

Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating
mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level
of 90 dBA, measured 10 feet from the horn, using the coded signal prescribed in UL 464 test
protocol.

Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear or
nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is
engraved in minimum 1-inch- high letters on the lens.

1. Rated Light Output:
a. 15/30/75/110 cd, selectable in the field.

N

Mounting: Wall mounted unless otherwise indicated.

3. For units with guards to prevent physical damage, light output ratings shall be determined
with guards in place.

4. Flashing shall be in a temporal pattern, synchronized with other units that can be seen

from any angle. Synchronization with existing strobes whether they are connected to a

compatible system or not. Provide synchronization modules where appropriate.

Strobe Leads: Factory connected to screw terminals.

Mounting Faceplate: Factory finished, red.

7. Vandal resistant cover.

oo

Voice/Tone Notification Appliances:

Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL.
High-Range Units: Rated 2 to 15 W.

Low-Range Units: Rated 1to 2 W.

Mounting: Flush, semirecessed, or surface mounted and bidirectional as indicated.
Matching Transformers: Tap range matched to acoustical environment of speaker
location.

agrwdE
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2.6

2.7

A.

REMOTE ANNUNCIATOR

Description:  Annunciator functions shall match those of fire-alarm control unit for alarm,
supervisory, and trouble indications. Manual switching functions shall match those of fire-
alarm control unit, including acknowledging, silencing, resetting, and testing.

1. Mounting: Flush cabinet, NEMA 250, Type 1.

Display Type and Functional Performance: Alphanumeric display and LED indicating lights
shall match those of fire-alarm control unit. Provide controls to acknowledge, silence, reset,
and test functions for alarm, supervisory, and trouble signals.

ADDRESSABLE INTERFACE DEVICE

Description:  Microelectronic monitor module, NRTL listed for use in providing a system
address for alarm-initiating devices for wired applications with normally open contacts.

Integral Relay: Capable of providing a direct signal to circuit-breaker shunt trip for power
shutdown. Refer to one-line diagram for additional information.

DIGITAL ALARM COMMUNICATOR TRANSMITTER

Digital alarm communicator transmitter shall be acceptable to the remote central station and
shall comply with UL 632 and be listed and labeled by an NRTL.

Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture two telephone line(s) and dial a preset number for
a remote central station. When contact is made with central station(s), signals shall be
transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter shall
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the
remote alarm receiving station over the remaining line. Transmitter shall automatically report
telephone service restoration to the central station. If service is lost on both telephone lines,
transmitter shall initiate the local trouble signal.

Local functions and display at the digital alarm communicator transmitter shall include the
following:

Verification that both telephone lines are available.

Programming device.

LED display.

Manual test report function and manual transmission clear indication.
Communications failure with the central station or fire-alarm control unit.

agrwbdE

Digital data transmission shall include the following:

1. Address of the alarm-initiating device.
2. Loss of ac supply or loss of power.
3. Low battery.
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E.

2.8

A

4. Abnormal test signal.
5. Communication bus failure.

Self-Test: Conducted automatically every 24 hours with report transmitted to central station.

DEVICE GUARDS

Description: Welded wire mesh of size and shape for the manual station, smoke detector, gong,
or other device requiring protection. Unpainted UL Listed lexan cover for notification
appliances.

1. Factory fabricated and furnished by manufacturer of device.
2. Finish: Paint of color to match the protected device.

PART 3 - EXECUTION

3.1

A.

D.

m

EQUIPMENT INSTALLATION
Comply with NFPA 72 for installation of fire-alarm equipment.
Equipment Mounting:

1. Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830
mm) above the finished floor.

Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before
making changes or connections.

1. Connect new equipment to existing control panel in existing part of the building.

2. Connect new equipment to existing monitoring equipment at the supervising station.

3. Expand, modify, and supplement existing control and monitoring equipment as necessary
to extend existing control and monitoring functions to the new points. New components
shall be capable of merging with existing configuration without degrading the
performance of either system.

Remote Status and Alarm Indicators with Test Switch: Install near each smoke detector and
each sprinkler water-flow switch and valve-tamper switch that is not readily visible from
normal viewing position.

Audible Alarm-Indicating Devices: Mounting height shall be per NFPA 72. Install bells and
horns on flush-mounted back boxes with the device-operating mechanism concealed behind a
grille.

Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn. Mounting
height shall be per NFPA 72

Device Location-Indicating Lights: Locate in public space near the device they monitor.
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3.2

3.3

3.4

3.5

Fire-Alarm Control Unit: Surface mounted, with tops of cabinets not more than 72 inches
above the finished floor.

Annunciator: Install with top of panel not more than 72 inches above the finished floor.

Provide a separate power circuit from control panel and/or control module for HVAC unit
shutdown system.

CONNECTIONS

For fire-protection systems related to doors in fire-rated walls and partitions and to doors in
smoke partitions, comply with requirements in Division 08 Section "Door Hardware." Connect
hardware and devices to fire-alarm system.

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this
Section before making connections.

Make addressable connections with a supervised interface device to the following devices and
systems. Install the interface device less than 3 feet from the device controlled. Make an
addressable confirmation connection when such feedback is available at the device or system
being controlled.

Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
Alarm-initiating connection to shut-down HVAC units.

Supervisory connections at valve supervisory switches.

Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
Communication with Access Control security system via relay..
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IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."

Install framed instructions in a location visible from fire-alarm control unit.

GROUNDING

Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a
ground wire from main service ground to fire-alarm control unit.

FIELD QUALITY CONTROL

Field tests shall be witnessed by authorities having jurisdiction.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 28 3111 -13



GILA COUNTY FACILITIES AND SIGN SHOP BUILDING 30-09118-00
GLOBE, ARIZONA

C.  Tests and Inspections:
1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system
documentation that is required by NFPA 72 in its "Completion Documents,
Preparation™ Table in the "Documentation™ Section of the "Fundamentals of Fire
Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequencies” Table in the "Inspection” Section of
the "Inspection, Testing and Maintenance” Chapter in NFPA 72; retain the
"Initial/Reacceptance™ column and list only the installed components.

2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of the
"Inspection, Testing and Maintenance"” Chapter in NFPA 72.

3. Factory-authorized service representative shall prepare the "Fire Alarm System Record of
Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form™ in the "Records"
Section of the "Inspection, Testing and Maintenance™ Chapter in NFPA 72.

D.  Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or
replaced devices and appliances.

E. Fire-alarm system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
3.6 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain fire-alarm system.

END OF SECTION 28 3111
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SECTION 31 3116 - TERMITE CONTROL

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

QUALITY ASSURANCE

Chemical soil treatment material and procedures shall comply with current FHA Minimum
Property Standards, and the latest requirements of the United States Environmental Protection
Agency.

SUBMITTALS

Submit termite protection warranty in duplicate to the Architect-Engineer in accordance with
the Genera Conditions and Genera Requirements.

JOB CONDITIONS

Environmental Requirements: Do not apply working solution when soil and fill are frozen or
excessively wet, or immediately after heavy rain.

SCHEDULING

Begin soil treatment work only after preparations for slab placement are complete. Complete
treatment prior to placement of vapor barrier under dab on grade.

Begin foundation wall treatment only after footings, foundation walls, pile caps, and other
foundation work, including waterproofing, dampproofing, foundation drainage, and subdab
plumbing, are complete.

Begin backfill treatment only after backfilling is complete.
Coordinate soil treatment with related work of other trades. If construction in any areais placed

before specified treatment is made, provide post-construction treatment at specified rates and
absorb the additional expense required by post-construction treatment.
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A.

GUARANTEE

Guarantee: Submit in duplicate, to the Architect-Engineer, a guarantee which states that
application was made at concentration, rates, and methods which comply with the minimum
requirements of these Specifications. Guarantee shall be noncancellable, drawn in favor of the
Owner and its successors or assigns, for a period of five years. If subterranean termite activity
exists in or under the building during this period, the exterminator shall promptly, and without
expense to the Owner, re-treat soil and make good damages caused by subterranean termite
activity, limited to fifty thousand dollars ($50,000.00) maximum repair with proof of active
subterranean termite damage.

PART 2 - PRODUCTS

21

A.

PRODUCTS

Chemicals. Useonly achemical formulated as an emulsible concentrate for subsequent dilution
with water. Do not dilute concentrate with fuel oil. Use one of the following chemicals:
1 Permethrin:

a Dragnet FFR, FMC Corporation.

b. Talstar, FMC Corporation.

PART 3 - EXECUTION

31

A.

C.

D.

3.2

A.

LOCATIONS AND RATE OF APPLICATION (MINIMUM)

Under interior and/or attached exterior slab on grade, apply 1 gallon of toxicant per 10 square
feet over earth fill or 1-1/2 gallons of toxicant per 10 square feet over granular material.

Along masonry foundation wall at crawl spaces, apply toxicant to both the inside and outside of
wall at the rate of 4 gallons per 10 linear feet per foot of depth measured from the top of footing
to finish grade. Apply toxicant to cores of lower block courses at the rate of 2 gallons per linear
foot.

Along masonry foundation wall at basements, apply toxicant to the outside of the wall at the
rate of 4 gallons per 10 linear feet per foot of depth measured from the top of footing to finish
grade. Apply 4 gallons of toxicant per 10linear feet along the inside of the wall. Apply
toxicant to cores of lower block courses at the rate of 2 gallons per linear foot.

Along poured concrete foundation walls, apply 4 gallons of toxicant per 10 linear foot to both
the inside and outside of the wall to treat the top 1 foot of sail.

Around piers and plumbing and along both sides of interior partition walls, apply 4 gallons of
toxicant per 10 linear foot.

METHODS OF APPLICATION

Apply toxicant with spray equipment under slab on grade.
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B. Apply toxicant with soil injector rod in backfill areas. Insert rod at 12-inch intervals at a
distance not to exceed 6 inches from wall. Penetrate rod to within 6 inches of the top of footing.

3.3 PROTECTION

A. Do not disturb treated areas during subsequent construction operation or permit slabs to be
placed sooner than twelve hours after soil treatment.

END OF SECTION
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