SCOPE OF WORK

The work under this contract is to construct a new masonry restroom building with an asphalt
shingle roof comprised of two restrooms and a storage area. It will also include the connection of
the proposed sewer and water services to laterals located adjacent to the area of the proposed
building. Electric service will also connect to the building via underground conduits.

The Confractor shall obtain all utility mark outs, verify location of all utilities (both horizontally
and vertically) prior to the start of any excavation. There shall be no separate payment for this
work,

The contractor shall be responsible for all construction layouts. A separate payment shall not be
made for construction layout, but the cost shall be included in the price id for various items in the
contract.

Refer to the Architectural Plans for building specifications. All sitework specifications not listed

herein shall be governed by the 2007 NIDOT Standard Specifications for Road and Bridge
Construction, as amended,
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1

A.

1.2

1.3

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:

Piping materials and installation instructions common to most piping systems.
Transition fittings.

Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons,

Grout.

Plumbing demolition.

Equipment installation requirements common to equipment sections,
Painting and finishing.

Supports and anchorages.

el e A S

- e

DEFINITIONS

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

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

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

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

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

The following are industry abbreviations for plastic materials:
L. PE: Polyethylene plastic.
2. PVC: Polyvinyl chloride plastic.
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G.

1.4

1.5

1.6

1.7

The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For the following:

L. Transition fittings.

2. Dielectric fittings.

3. Mechanical sleeve seals.
4, Escutcheons.

Welding certificates,
QUALITY ASSURANCE

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

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current,

Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical
charactetistics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with
trequirements.

DELIVERY, STORAGE, AND HANDLING
Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and

moisture.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for plumbing installations.
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B.

C.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed,

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

PART 2 - PRODUCTS

2.1

A,

2.2

A.

B.

23

A.

B.

C.

D.

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

I. Available Manufacturers; Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

PIPE, TUBE, AND FITTINGS

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

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS
Refer to individual Division 22 piping Sections for special joining materials not listed below.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
confents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness
unless thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unfess otherwise indicated; and
full-face or ring type, unless otherwise indicated.

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

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.
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Selder Filler Metals: ASTM B 32, lead-fiee alloys. Include water-flushable flux according to
ASTM B 813,

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAgl, silver alloy for refrigerant piping,
unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12 for Welding materials approﬁriate for wall
thickness and chemical analysis of steel pipe being welded.

Solvent Cements for Joining Plastic Piping;
1. PVC Piping: ASTM D 2564, Include primer according to ASTM F 656.

Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

TRANSITION FITTINGS

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

1. [Available Manufacturers:

Cascade Waterworks Mfg. Co.

Dresser Industries, Inc.; DMD Div.

Ford Meter Box Company, [ncorporated (The); Pipe Products Div.
JCM Industries.

Smith-Blair, Inc.

Viking Johnson,

<Insert manufacturer's name,>

®rhe oo TR

2. Underground Piping NPS 1-1/2 (DN 40) and Smaller: Manufactured fitting or coupling,

3. Underground Piping NP5 2 (DN 50) and Larger: AWWA C219, metal sleeve-type
coupling,

4. Aboveground Pressure Piping: Pipe fitting,

Plastic-to-Metal Transition Fittings: PVC one-piece fitting with manufacturer's Schedule 80
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

1. Manufacturers:
a. Eslon Thermoplastics.

Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

1. Manufacturers:
a. Thompson Plastics, Inc.

Plastic-to-Metal Transition Unions: MSS SP-107, PVC four-part union. Include brass end,
solvent-cement-joint end, rubber O-ring, and union nut.
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2.5

I. Manufacturers:

a. NIBCO INC.
b. NIBCO, Inc.; Chemtrol Div,

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

1. Manufacturers:
a. Cascade Waterworks Mfg, Co.
b. Fernco, Inc.
c. Mission Rubber Company.
d. Plastic Oddities, Inc.
DIELECTRIC FITTINGS

Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum
working pressure at 180 deg F (82 deg C).

1. [Available ]Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Eclipse, Inc.

Epco Sales, Inc.

Hart Industries, International, Inc.

Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.
<Insert manufacturer's name.>

5@ ohe o0 o

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- ar 300-psig
(1035- or 2070-kPa) minimum working pressure as required to suit system pressures.

1. [Available Manufacturers:

Capitol Manufacturing Co.

Central Plastics Company.

Epco Sales, Inc.

Watts Industries, Inc.; Water Products Div,
<Insert manufacturer's name.>

o po TP
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Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic
washets, and steel backing washers.

1. [Available Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company,
d. Pipeline Seal and Insulator, Inc.
e. <Insert manufacturer's name.>
2. Separate companion flanges and steel bolts and nuts shall have 150- ar 300- psig (1035-

or 2070-kPa) minimum working pressure where required to suit system pressures.
Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psie (2070-kPa) minimum working pressure at 225 deg F
(107 deg C).

I. [Available Manufacturers:

a. Calpico, Inc.
b. Lochinvar Corp.
C. <Insert mannfacturer's name,>

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 deg ).

L. [Available Manufacturers:
a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.
€. <Insert manufacturer's name.>

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

1. {Available Manufacturers:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.
<Insert manufaciurer's name,>

L S
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2.7

2.8

2, Sealing Elements: [EPDM] [NBR] <Insert other> interlocking links shaped to fit
surface of pipe. Include type and number required for pipe material and size of pipe.

3. Pressure Plates: [Plastic] [Carbon steel] [Stainless steel]. Include two for each sealing
element.
4, Connecting Bolts and Nuts: [Carbon steel with corrosion-resistant coating] [Stainless

steel] of length required to secute pressure plates to sealing clements. Include one for
each sealing element.

SLEEVES

Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain
ends and integral waterstop, unless otherwise indicated.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing,

1. Underdeck Clamp: Clamping ring with set screws.

Molded PVC: Permanent, with nailing flange for attaching to wooden forms.

PVC Pipe: ASTM D 1785, Schedule 40.

Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange
for attaching to wooden forms,

ESCUTCHEONS

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

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.

One-Piece, Cast-Brass Type: With set screw.

1. Finish: [Polished chrome-plated] [Rough brass] [Polished chrome-plated and rough
brass].

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

1. Finish: [Polished chrome-plated] [Rough brass] [Polished chrome-plated and rough
brass].
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F.

H.

2.9

A.

One-Piece, Stamped-Steel Type: With [set screw] [spring clips] [set screw or spring clips]
and chrome-plated finish,

Split-Plate, Stamped-Steel Type: With [concealed] [exposed-rivet] hinge, [set serew] [spring
clips] [set screw or spring clips], and chrome-plated finish.

One-Piece, Fioor-Plate Type: Cast-iron floor plate.

Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

GROUT
Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics; Post-hardening, ~volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A,

PLUMBING DEMOLITION

Refer to Division 01 Section "Cutting and Patching” and Division 02 Section "Selective
Structure Demolition" for general demolition requirements and procedures,

Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to
be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material,

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment,

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove

equipment and deliver to Owner.

If pipe, insulation, ot equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity and

quality.
PIPING SYSTEMS - COMMON REQUIREMENTS

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

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

[ustall piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

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

Install piping at indicated slopes,

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

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

a. Piping with Fitting ot Sleeve Protruding from Wall: One-piece, deep-pattern type.
b. Chrome-Plated Piping: One-picce, cast-brass type with polished chrome-plated

: finish.

c. Insulated Piping: One-piece, stamped-steel type with spring clips.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece,

stamped-steel type.

f. Bare Piping at Ceiling Penetrations in Finished Spaces: [One-piece] [Split-
casting] [One-piece or split-casting], cast-brass type with polished chrome-plated
finish.

g. Bare Piping at Ceiling Penetrations in Finished Spaces: [Onme-piece, stamped-
steel type] [Split-plate, stamped-steel type with concealed hinge] [One-piece,
stamped-steel type or split-plate, stamped-steel type with concealed hinge] and

set screw.

h.  Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with
[polished chrome-plated] [rough-brass] finish.

i Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type with

[concealed] [exposed-rivet] [concealed or exposed-rivet] hinge and [set screw]
[spring clips] [set screw or spring clips].
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Bare Piping in Equipment Rooms: One-piece, cast-brass type.

Bare Piping in Equipment Rooms: One-piece, stamped-steel type with [set screw]
[spring clips] [set screw or spring clips].

Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate

type.

2. Existing Piping: Use the following:

a.
b.

k.

Chrome-Plated Piping: Split-casting, cast-brass type with chrome-plated finish.
Insulated Piping: Split-plate, stamped-steel type with [concealed] [exposed-rivet]
[concealed or exposed-rivet] hinge and spring clips.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting, cast-
brass type with chrome-plated finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped-steel type with concealed hinge and spring clips.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting, cast-brass
type with chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped-steel
type with concealed hinge and set screw.

Bare Piping in Unfinished Service Spaces: Split-casting, cast-brass type with
[polished chrome-plated] [rough-brass] finish,

Bare Piping in Unfinished Service Spaces: Split-plate, stamped-steel type with
[concealed] [exposed-rivet] [concealed or exposed-rivet] hinge and set screw or
spring clips.

Bare Piping in Equipment Rooms: Split-casting, cast-brass type.

Bare Piping in Equipment Rooms: Split-plate, stamped-steel type with set screw
or spring clips.

Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate

type.

M.  Sleeves are not required for core-drilled holes.

N. Permanent sleeves are not required for holes formed by removable PE sleeves.

O.  Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof

slabs,

P.  Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a.

Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level. Extend cast-iron
sleeve fittings below floor slab as required to secure clamping ring if ring is
specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3 Install sleeves that are large enough to provide |/4-inch (6.4-mm) annular cleas space
between sleeve and pipe or pipe insulation. Use the following sleeve materials:
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Steel Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).

Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger, penetrating gypsum-
board partitions.

C. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finished floor level. Refer to Division 07
Section "Sheet Metal Flashing and Trim" for flashing.

&P

1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.
Refer to Division 07 Section "Joint Sealants" for materials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for [-inch (25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smailer than 6 inches (150 mm) in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.
3. Mechanical Sleeve Seal Installation: Select type and number of sealing elements

required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for !-inch (25-mm)
annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1.  Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Fire-Barrier Penetrations; Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07
Section "Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.
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K.

3.4

Ream ends of pipes and tubes and remove burrs, Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

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

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
fuil ID. Join pipe fittings and valves as follows:

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

2, Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Atticle.

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

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2, PVC Nonpressure Piping: Join according to ASTM D 2855.

Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139,

Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces 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 socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to
pipe manufacturer's written instructions.

PIPING CONNECTIONS

Make connections according to the following, unless otherwise indicated:
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3.6

3.7

3.8

1. Install unions, in piping NPS 2 (DN 30) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

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

4. Wet Piping Systems: Install dietectric coupling and nipple fittings to connect piping .

materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

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

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

Install plumbing cquipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other

installations. Extend grease fittings to accessible locations.

[nstall equipment to allow right of way for piping installed at required slope.

PAINTING

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

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

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Refer to Division 05 Section "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor plumbing materials and equipment.

Field Welding: Comply with AWS D1.1.

ERECTION OF WOOD SUPPORTS AND ANCHORAGES

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
plumbing materials and equipment.

Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.
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C.  Attach to substrates as required to support applied loads.

39 GROUTING

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

B.  Clean surfaces that will come into contact with grout.
C.  Provide forms as required for placement of grout.
D.  Avoid air entrapment during placement of grout. .
E.  Cure placed grout.
END OF SECTION 220500
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

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. Bronze ball valves.

2. Bronze swing check valves.

3. Bronze globe valves.

Related Sections:

1. Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and
schedules.

2. Section 221116 "Domestic Water Piping" for valves applicable only to this piping.

DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

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

NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve indicated.

GENERAL-DUTY VALVES FOR PLUMBING PIPING 220523 -1
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1.5

A

B.

C.

1.6

A,

B.

C.

QUALITY ASSURANCE

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

ASME Compliance:

L. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. 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:

Protect internal parts against rust and corrosion.

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

Set globe valves closed to prevent rattling.

Set ball open to minimize exposure of functional surfaces.
Block check valves in either closed or open position.

el

Use the following precautions during storage:

1. Maintain valve end protection.
2. 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 sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points,

PART 2 - PRODUCTS

2.1

A.

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:
[. Handwheel: For valves other than quarter-turn types.

2. Handlever: For quarter-turn valves NPS 6 (DN 150) and smaller.

Valves in Insulated Piping: With 2-inch (50-mm) stem extensions and the following features:
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1. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

F. Valve-End Connections:
1. Solder Joint: With sockets according to ASME B16.18.
2. Threaded: With threads according to ASME B1.20.1.

G.  Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE BALL VALVES
A.  Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
1. Manulacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not
limited to, the following:

a American Yalve, 1nc.

b Copbeaco Industries, Ine. Apotlo Yalves,

C Crane Co.: Crane Valve Group: Crane Valves.

d Hammond Yalve.

e. Lance Valves: a division ol Advanced Thermal Systems. Ine.
f. Levend Valve,
g

i}

i,

j

it he Rt B LS

ed-White Valve Corporation,
Walts Reculator Cea division of Watls Water Technologies, loc.

2. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig (1035 kPa),
CWP Rating: 600 psig (4140 kPa},
Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE or TFE.

Stem: Bronze.

Ball: Chrome-plated brass.

Port: Full.

S me po o

L ——

B.  Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1. Manfacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. Canbraco Industries, Ine Apollo Valves,
b. Crane Cosr Crane Valve Group: Crane Yalves,
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Hanunond Yalve,

c

d Lance Valyes: a division of Advapeed Thermial Systems. e,
e. Milwaukee Valve Company.,
f.
g

NCO NG,
Watls Reoulator Co.ca division of Watts Water Technolosies, Tne,

2. Description:

Standard: MSS SP-110,

SWP Rating: 150 psig (1035 kPa).
CWP Rating: 600 psig (4140 kPa).
Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball; Stainless steel, vented.

Port; Full.

TrrpE e oo o

2.3 BRONZE SWING CHECK VALVES
A, Class 125, Bronze Swing Check Valves with Bronze Disc:
1. Maulaciurers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not
limited to, the following:

American Yalve, Ine,
Crane Co. Crane Valve Group: Crane Valves,

Hammond Valve,

Kz Corporation,

Walts Regulator Co.: o division of Watls Waier Technoloaies. inc.
Zv-Tech Global Industries. Ine,

mETTSE e o o

2. Description:

Standard: MSS SP-80, Type 3.
CWP Rating: 200 psig (1380 kPa).
Body Design: Horizontal flow,
Body Material: ASTM B 62, bronze,
Ends: Threaded.

Disc: Bronze.

e e e

B.  Class 125, Bronze Swing Check Valves with Nonmetallic Disc:
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2.4

A,

offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. Crane Co,r Crane Yalve Group: Crane Valves,

b. Crane Co. Crane Valve Group: Jenkins Valves.

c. Ceane o Crane Valve Group: Siockham Division,

d. Hammond Yaive,

e.  Kitz Corporagion.

f. rilwankee Yalve Company.

g NIBCOINC.

h. Rod-White Valve Corporation,

i. Waiis Reculator Co.:a division of Waltis Water Technologies. .

2. Description:

a. Standard: MSS SP-80, Type 4.
b.  CWP Rating: 200 psig (1380 kPa).
c. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
€. Ends: Threaded.
f. Disc: PTFE or TFE.

BRONZE GLOBE VALVES

Class 125, Bronze Globe Valves with Bronze Disc:

1. Manutaciurers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. Crane O Crane Valve Group: Crane Valves,

b. Cenne Coo Crane, Yabve Group; Stockbam Division,

c. Hanmmond Valve,

d. filz Corporation,

e, Mibwankee Valve Company.

f. MIBCO INC.

g, Powell Valves.

h. Red-White Valve Corporation,

i Watts Reaulator Co.ta division ol Watls Waier Technologies. Ing.
J- Zy-Teeh Global Indusiries, Inc.

2. Description:

Standard: MSS SP-80, Type 1.

CWP Rating: 200 psig (1380 kPa),

Body Material: ASTM B 62, bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem and Disc: Bronze.

Packing: Asbestos free.

o oo TR
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g. Handwheel: Malleable iron, brenze, or aluminum.

PART 3 - EXECUTION

3.1

3.2

33

3.4

A,

v 0 =

=

EXAMINATION
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.

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

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

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

VALVE INSTALLATION

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

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

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

1. Swing Check Valves: In horizontal position with hinge pin level.

ADJUSTING

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

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following;

1. Shutoff Service: Ball valves.
2. Throttling Service: Globe valves.
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3. Pump-Discharge Check Valves:
a. NPS 2 (DN 50) and Smaller: Bronze swing check valves with bronze disc.

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. Select valves, exéept wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below.
3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A.  Pipe NPS 2 (DN 50) and Smaller:

1.  Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
2. Ball Valves: One and Two piece, full port, bronze with bronze or stainless-steel trim.
3.  Bronze Swing Check Valves: Class 125, bronze disc.
4. Bronze Globe Valves: Class 125, bronze disc.
END OF SECTION 220523
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SECTION 220700 - PLUMBING INSULATION

PART 1 - GENERAL

1.1

A

i2

1.3

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. Insulation Materials:

a. Flexible e¢lastomeric.
b. Mineral fiber.

2, Insulating cements.

3 Adhesives.

4. Mastics.

S. Sealants.

6.  Factory-applied jackets,
7. Tapes.

Related Sections include the following;

. Division 21 Section "Fire-Suppression Systems Insulation."
2. Division 23 Section "HVAC Insulation."

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
Jackets (both factory and field applied, if any).

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
Jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and Jjackets, with requirements indicated. Include

dates of tests and test methods employed.

Field quality-control reports.
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1.4 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training,

B.  Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with
appropriate markings of applicable testing and inspecting agency.

I. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature,
1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment.”

B.  Coordinate clearance requirements with piping Installer for piping insulation application and
equipment Installer for equipment insulation application. Before preparing piping Shop
Drawings, establish and maintain clearance requirements for installation of insulation and field-
applied jackets and finishes and for space required for maintenance.

C.  Coordinate installation and testing of heat tracing,

1.7 SCHEDULING
A.  Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have

satisfactory test results.

B.  Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.
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PART 2 - PRODUCTS

2.1

A,

2.2

A,

INSULATION MATERIALS

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

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795. ‘

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type I for tubular materials and Type I1 for sheet materials.

1. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aerofiex USA Inc.; Aerocel.
b. Armacell LL.C; AP Armaflex,
c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

Mineral-Fiber, Preformed Pipe Insulation:

L. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

4. 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.
INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C 195,

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a, [nsulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.
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2.3

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with
ASTM C 449/C 449M.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Insulco, Division of MFS, Inc.; SmoothKote.
b.  P.K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik- Cote.
c. Rock Wool Manufacturing Company; Delta One Shot.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type 11, Class L

1. Products: Subject to compliance with requitements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA Inc.; Aeroseal.

b. Armacell LCC; 520 Adhesive.

c Foster Products Corporation, H. B. Fuller Company; 85-75.
d RBX Corporation, Rubatex Contact Adhesive.

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following;

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25,
2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and ESK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

L. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. [TW TACC, Division of Illinois Tool Works; S-90/80.
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2.

d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

For indoor applications, use adhesive that has a VOC content of 50 g/L. or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

E.  PVC Jacket Adhesive: Compatible with PVC jacket.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Dow Chemical Company (The); 739, Dow Silicone.

Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
P.I.C. Plastics, Inc.; Welding Adhesive.

Speedline Corporation; Speedline Vinyl Adhesive.

RO op

For indoor applications, use adhesive that has a VOC content of 50 g/L. or less when
caleulated according to 40 CFR 59, Subpart D (EPA Method 24),

24 MASTICS

A.  Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

1.

For indoor applications, use mastics that have a VOC content of <Insert value> g/L or
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B.  Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services,

L.

3.
4,
5

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Childers Products, Division of ITW; CP-35.

Foster Products Corporation, H. B. Fuller Company; 30-90.
ITW TACC, Division of [llinois Tool Works; CB-50.
Marathon Industries, Inc.; 590,

Mon-Eco Industries, Inc.; 55-40.

Vimasco Corporation; 749,

Mo oo o

Watet-Vapor Permeance: ASTM E 96, Procedure B, 0.0 !} perm (0.009 metric perm) at
43-mil (1.09-mm) dry film thickness.

Service Temperature Range: Minus 20 o plus 180 deg ¥ (Minus 29 to plus 82 deg C),
Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

Color: White.

C.  Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.

I8

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
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Childers Products, Division of [TW; CP-30.

Foster Products Corporation, H. B. Fuller Company; 30-35.
ITW TACC, Division of Illinois Tool Works; CB-25.
Marathon Industries, Inc.; 501.

Mon-Eco Industries, Inc.; 55-10.

o a0 o

2. Water-Vapor Permeance: ASTM F 1249, 0,05 perm (0.03 metric perm) at 35-mil (0.9-
mm) dry film thickness.

3 Service Temperature Range: 0 to 180 deg IF (Minus 18 to plus 82 deg C).

4, Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.

5 Color: White.

D.  Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Childers Products, Division of ITW; CP-10.

Foster Products Corporation, H. B. Fuller Company; 35-00.
ITW TACC, Division of Tllinois Tool Works; CB-05/15.
Marathon Industries, Inc.; 550.

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

Vimasco Corporation; WC-1/WC-5.

O e T

2. Water-Vapor Permeance: ASTM F 1249, 3 perms (2 metric perms) at 0.0625-inch (1.6-
mnt) dry film thickness.

Service Temperature Range: Minus 20 (o plus 200 deg F (Minus 29 (o plus 93 deg C).
Solids Content: 63 percent by volume and 73 percent by weight.

Color: White.

v

2.5 SEALANTS
A, Joint Sealants:

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

Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
Color: White or gray.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

-

B.  FSK and Metal Jacket Flashing Sealants:

I. Products: Subject to compliance with requirements, [provide the following] [provide
one of the following] [available products that may be incorporated into the Work
include, but are not limited to, the following]:

a. Childers Products, Division of ITW; CP-76-8.
b.  Foster Products Corporation, H. B. Fuller Company; 95-44.
C. Maratheon Industries, Inc.; 405.
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S o

d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.
f. <Insert manufacturer's name; product name or designation.>

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant,

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: Aluminum,.

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24),

C.  ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants;

1.

A

Products: Subject to compliance with requirements, [provide the following] [provide
one of the following] [available products that may be incorporated into the Work
include, but are not limited to, the following]:

a. Childers Products, Division of IT'W; CP-76.
b.  <Insert manufacturer's name; product name or designation.>

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: White,

For indoor applications, use sealants that have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.6 FACTORY-APPLIED JACKETS

A.  Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

L.

2.

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

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type 1.

PVDC Jacket for Indoor Applications: 4-mil- (0.10-mm-) thick, white PYDC biaxially
oriented barrier film with a permeance at (.02 perms (0.013 metric perms) when tested
according to ASTM E 96 and with a flame-spread index of 5 and a smoke-developed
index of 20 when tested according to ASTM E 84,

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.
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2.7

2.3

A.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type L, unless otherwise indicated.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roli stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules. .

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

4. 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 manufacturer.
3 Color: White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

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

TAPES

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

1. Products: Subject to compliance with requirements, [provide the following] [provide
one of the following] [available products that may be incorporated into the Work
include, but are not limited to, the following]:

Avery Dennison Corporation, Specialty Tapes Division, Fasson 0835.
Compac Corp.; 104 and 105.

Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

0 o

Width: 3 inches (75 mm).

Thickness: 11.5 mils (0.29 1mm).

Adhesion: 90 ounces [oree/ineh (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 1bt/inch (7.2 N/mm) in width.

AST Tape Disks and Squares: Precut disks or squares of ASJ tape.

N AL

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

I. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following]:
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A

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
Compac Corp.; 130.

Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
Venture Tape; 1506 CW NS.

e o

Width: 2 inches (50 mm).

Thickness: 6 mifs (0,55 mm). ‘
Adhesion: 64 ounces force/ineh (0.7 N/mm) in width,
Elongation: 500 percent,

Tensile Strength: {8 [bi7inch (3.3 N/mm) in width.

PART 3 - EXECUTION

3.1

32

A,

A,

B.

C.

D.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and othet
conditions affecting performance of insulation application.

L. Verify that systems and equipment to be insulated have been tested and are free of
defects.

2. Verify that surfaces to be insulated are clean and dry,

3. Proceed with instaliation only after unsatisfactory conditions have been corrected.

PREPARATION

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

Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insufated surfaces as follows:

I.

Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils (0.127 mm)
thick and an epoxy finish 5 mils (0.127 mm) thick if operating in a temperature range
between [40 and 300 deg I (60 and 149 deg C). Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature range.

Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg ¥ (0 and 149 deg C) with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature range.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

PLUMBING INSULATION 220760 -9




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

33

A.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment and piping including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment and pipe system as specified in insulation system schedules.

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

Install insulation with longitudinal seams at top and bottom of horizontal runs.

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

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing,

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

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

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer,

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Instal} insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced < inches (100 mm) o.¢.

3. Overlap jacket longitudinal seams at feast |-1/2 inches (38 mm). Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
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35

Staple laps with outward clinching staples along edge at [7 inches (50 mm)] [ inches
(160 mm1)] 0.,

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape as recommended by insulation material manufacturer to
maintajn vapor seal. ‘ , ‘

5. Where vapor barriers are indicated, apply vapor-bartier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

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

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

For above ambient services, do not install insulation to the following:

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Manholes,

Handholes.

Cleanouts.

SNk

PENETRATIONS

Insulation Installation at Intetior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulafion
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Division 07 Section "Penetration Firestoppingirestopping
and fire-resistive joint sealers,
GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.

PLUMBING INSULATION 220700 - 11




CITY OF CAPE MAY KIWANIS PARK RESTROOMS _ 08/23

3.6

Insulate pipe c¢lbows using preformed fitting insulation or mitered fittings made from
same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

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

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

Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below ambient services, provide a design that maintains vapor
batrier.

Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket except for flexible elastomeric,
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing
using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "UNION."
Match size and color of pipe labels.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

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

Insulation Installation on Pipe Flanges:

L.

Install pipe insulation to outer diameter of pipe flange.

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

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.
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3.7

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage 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 with manufacturer's recommended adhesive to

eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
2."  When preformed valve covers are not available, install cut sections of pipe and sheet

insulation to valve body. Arrange insulation to permit access to packing and to allow

valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation 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 insulation to pipe with wire or bands and tighten
bands without deforming insulation materials,

2, Where vapor barriers are indicated, seal longitudinal seams, end joints, and profrusions
with vapor-bartier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Install jacket material with manufacturer's recommended adhesive, overlap seams at least
el (25 mm), and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.
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D.

3.8

3.9

Insulation Instalfation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with I-inch (25-mm) overlap at longitudinal seams and
end joints. Seal with manufacturer's recommended adhesive.

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

Where PVDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PYDC jacket.
2. Wrap factory-presized jackets around individual pipe insulation sections with one end

overlapping the previously installed sheet. Install presized jacket with an approximate
overlap at butt joint of 2 inches (50 mm) over the previous section. Adhere lap seal using
adhesive or SSL, and then apply 1-1/4 circumferences of appropriate PYDC tape around
overlapped butt joint.

3. Continuous jacket can be spiral wrapped around a length of pipe insulation. Apply
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer
to manufacturer's written instructions for application of adhesives along this spiral edge
to maintain a permanent bond.

4, Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with
an outer circumference of 33-1/2 inches (850 mm) or less. The 33-1/2-inch- (850-mm-)
citcumference limit allows for 2-inch- (30-mm-) overlap seal. Using the length of roll
allows for longer sections of jacket to be installed at one time. Use adhesive on the lap
seal. Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap seal to
secure joint.

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.

FINISHES

Flexible Elastomeric Thermal Insulation: Afier adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.
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3.10 FIELD QUALITY CONTROL
A.  Perform tests and inspections.

B.  Tests and Inspections;

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation, Extent
of inspection shall be limited to three locations of straight pipe, three locations of
threaded fittings, for each pipe service defined in the "Piping Insulation Schedule,
General" Article.

C. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements,
3.11 PIPING INSULATION SCHEDULE, GENERAL
A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping systein,

selection from materials listed is Contractor's option.

B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

L. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.12 INDOOR PIPING INSULATION SCHEDULE
A.  Domestic Cold Water:
1. Mi%5 1 and Smaller: Insulation shall be one of the following:
a. Flexible Elastomeric: /72 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 incli thick.
B.  Domestic Hot and Recirculated Hot Water:
1. A 1174 and Smaller: Insulation shall be one of the following;
a, Flexible Elastomeric: 3/4 inch thick.

b.  Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities:

I. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 1/2 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 isneh thick.
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3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE

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

B.  If more than one material is listed, selection from materials listed is Contractor’s option.
o Piping, Concealed: |

1. None.
D.  Piping, Exposed:

L. None.

2. PVC: 38 wails (0.8 mum) thick.

END OF SECTION 220700
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

A.

1.2

A

B.

1.3

A,

B.

1.4

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:

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside
buildings.
2. Encasement for piping.

Related Requirements;

L. Section 221113 "Facility Water Distribution Piping" for water-service piping outside the
building from source to the point where water-service piping enters the building.

INFORMATIONAL SUBMITTALS

System purging and disinfecting activities report.

Field quality-control reports.

FIELD CONDITIONS

Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary water service according to requirements indicated:

L. Notify Owner no fewer than two days in advance of proposed interruption of water
service.

PART 2 - PRODUCTS

2.1

A.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

DOMESTIC WATER PIPING 221116 -1
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Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping
components shall be marked with "NSF-pw."

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B water tube, drawn temper,

Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.
Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

el .

5. Description:

a, Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting
complying with ASME B 16.22,

b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-
joint ends.

GALVANIZED-STEEL PIPE AND FITTINGS
Galvanized-Steel Pipe:

1, ASTM A 53/A 53M, [Type E] <Insert type>, [Grade B] <Insert grade>, Standard
Weight.
2. Include ends matching joining method.

Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTMAS3/A53M or
ASTM A 106/A 106M, Standard Weight, seamless steel pipe with threaded ends.

Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.

Malleable-Iron Unions:

ASME B16.39, Class 150,

Hexagonal-stock body.

Ball-and-socket, metal-to-metal, bronze seating surface.
Threaded ends.

B =

Flanges: ASME B16.1, Class 125, cast iron.

Appurtenances for Grooved-End, Galvanized-Steel Pipe:
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

2. Bagis-ol-Desiun_Product: Subject to compliance with requirements, provide [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation> or comparable product by one of the following:

Anvil lniernational.
Grinnei! Mechanical Products: Tyveo Fire Producis 1,0, -
shurjoint Piping Products. :
Vietaubic Company,

o oe

2.4 PIPING JOINING MATERIALS

A, Solder Filler Metals: ASTM B 32, lead-free alloys.

B. Flux: ASTM B 813, water flushable.

2.5 TRANSITION FITTINGS

A.  General Requirements:

L. Same size as pipes to be joined,
2. Pressure rating at least equal to pipes to be joined. 1
3. End connections compatible with pipes to be joined. o

B.  Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.
2.6 DIELECTRIC FITTINGS

A.  General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:

I. Manufacturers: Subject to compliance with requirements, [available manufacturers
offering products that may be incorporated inte the Work include, but are not
limited to, the following:

2. Basis-of-Desien Product: Subject to compliance with requirements, provide {product
indicated on Drawings] <Insert manufacturer's name; product name or
designation> or comparable product by one of the following:

Central Plastics Company.,

Hart ndustries Inijesnafional, nc,
Jomar Iniecnaiional,

Malco Norea,

me oo o
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£. Watts: a division of Waits Water Technologies. Ine,
h. Wilkins, & Zurn company,

3.  Standard: ASSE 1079.

4, Pressure Rating: [125 psig (860 kPa) minimum at (80 deg F (82 deg C)] {150 psig
(1035 1Pa)] [250 psig (1725 kPPa)] <Insert value>.

5. End Connections: Solder-joint copper alloy and threaded ferrous.

C.  Dielectric Nipples:

1. Manufacturers: Subject to compliance with requirements, [provide products by the
following] [provide products by one of the following] [available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following]:

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product
indicated on Drawings] <Insert manufacturer's name; product name or
designation> or comparable product by one of the following;

Elster Pertection Corporation,
Grinnell Mechanical Products; Tyeo Fire Producis LP,

Precision Plumbing Prodocts, 1ne,
Viciaulic Company.,
<Insert manufacturer's name>,

e ae o

Standard: IAPMO PS 66.

Electroplated steel nipple complying with ASTM F 1545.

Pressure Rating and Temperature: [300 psig (2070 kPa) at 225 deg ' (107 deg C)]
<Insert values>,

End Connections: Male threaded or grooved.

7. Lining: Inert and noncorrosive, propylene.

oW

&

PART 3 - EXECUTION

3.1 EARTHWORK
A.  Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.
32 PIPING INSTALLATION
A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic
water piping. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations to

layout are approved on coordination drawings.

B.  Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
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Install shutoff valve immediately upstream of each dielectric fitting,
Install domestic water piping level and plumb.

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

Instalt ‘piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated

otherwise.

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

Install piping to permit valve servicing,

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

Install escuicheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

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

Thireaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

L. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.
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Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

DIELECTRIC FITTING INSTALLATION
Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for MPS 2 (DN 58) and Smaller: Use dielectric couplings or nipples.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger, support products, and installation in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment.”

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less: MSS Type |, adjustable, steel clevis hangers.
h. Longer Than 100 Feel (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feel (30 m) if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10
).

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 374 (DN 20) and Smaller: 60 inches (1500 mim) with 3/8-inch (10-mm) rod.

2. NPS 1 and NPS 1174 (DN 25 and DN 32): 72 inches (1800 mim) with 3/8-inch {10-mm)
rod.

3. NPS [-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mr) with 3/8-inch (10-mm)
rod.

Install supports for vertical copper tubing every t{} feet (3 m).

Install hangers for steel piping with the following maximum horizontal spacing and minimum
rod diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8 inch (10-mm) rod.
NPS 1-1/2 (DN 40): 108 inches {2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50 10 feet (3 m) with 3/8-inch ({0-mm) rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod,

NPS 3 and NPS 3-172 (DN 80 and DN 90): 12 leet (3.7 m) with 1/2-inch (13-mm) rod.

Al S
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G.  Install supports for vertical steel piping every {5 feet (4.5 m),
H.  Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.
3.6 CONNECTIONS
A, Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and
maintenance,
3.7 IDENTIFICATION

A.  Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "Identification for Plumbing Piping and Equipment.”

B.  Label pressure piping with system operating pressure,

38 FIELD QUALITY CONTROL

A, Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before sctting fixtures.

2)  Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements,

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having
Jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water,
b. Test for leaks and defects in new piping and parts of existing piping that have been

altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.
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c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered

or concealed before it was tested.

d.  Cap and subject piping to static water pressure of 30 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow it to stand for four hours. Leaks and loss in test

pressure constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or por tlon thereof

until satisfactory results are obtained.
f. Prepare reports for tests and for corrective action required.

Domestic water piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection repoits.

ADJUSTING
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 and for temporary sealing of piping during

installation.
5. Remove and clean strainer screens. Close drain valves and replace drain plugs.
6. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.
7. Check plumbing specialties and verify proper settings, adjustments, and operation.
CLEANING

Clean and disinfect potable domestic water piping as follows:

I.  Purge new piping and parts of existing piping that have been altered, extended, or

repaired before using,

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or

AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 5(

) ppm

(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours,

2)  Fill system or part thereof with water/chlorine solation with at

feast

200 ppm (200 mg/L) of chlorine. Isolate and allow to stand for three hours.
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c. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Repeat procedures if biological examination shows contamination.
€. Submit water samples in sterile bottles to authorities having jurisdiction,
B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
3.11 PIPING SCHEDULE
A.  Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.
B.  Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C.  Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper
tubing.
D.  Aboveground domestic water piping, MPS?2 (DN 50) and smaller>, shall be one of the
following:
1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded
joints,
2. Hard copper tube, ASTM 13 88, Type L. (ASTM B 88M, Type B; cast- or wrought-
copper, solder-joint fittings; and soldered joints,
3.12 VALVE SCHEDULE
A.  Drawings indicate valve types to be used. Where specific valve types are not indicated, the
foliowing requirements apply:
1. Shutoff’ Duty: Use ball or gate valves for piping NP3 2 (DN 50) and smaller. Use
butterfly, ball, or gate valves.
2. Throttling Duty: Use ball or globe valves f01 piping NP5 2 (DN 50) and smaller.
3. Drain Duty: Hose-end drain valves.
B.  Use check valves to maintain correct direction of domestic water flow to and from equipment.
C.  Iron grooved-end valves may be used with grooved-end piping.
END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 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.  Section Includes:

Vacuum breakers.

Balancing valves.

Temperature-actuated, water mixing valves.
Strainers.

Drain valves.

Water-hammer arresters,

Air vents.

Trap-seal primer valves.

Trap-seal primer systems.

0. Flexible connectors,

e il Mo

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings: For domestic water piping specialties.

1.  Include diagrams for power, signal, and control wiring,.

1.4 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.
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PART 2 - PRODUCTS

2.1

2.2

2.3

A,

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

Potable-water piping and components shall comply with NSF 61 and NSF 14.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 IdPa) unless
otherwise indicated.

VACUUM BREAKERS

Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1.

S E LN

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

TR me ae o

Ames Fire & Waterworks; a division of Watis Water Technologies. [,

Cash Acme: adivision of Reliance Worldhwide Corporation.

Conbrace Indusicies, [nc, ‘

FEBCO: a division of Waits Waier Tecimolovies, Inc.

Rain Bird Corporatjon.

Tore Company { The): Trrisation Div,

Watls: o division ol Watis Waier Technofoeies, Ine.: Walts Reeulator Company.,
Zurs Andustries, LLC: Plumbing Products Group: Wilking Water Control Produets,

Standard: ASSE 1001,

Size: NPS 174 10 NPS 3 (DN 8 to DN 80), as required to match connected piping.
Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Chrome plated.

Hose-Connection Vacuum BRreakers:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

FRme oo o

Arrowhead Brass Products.
Cash Aciie a division of Reliance Worldwide Corporation.
Conbirgeo Industries, Tne,

Leeend Valve,

B, e,

Products, Ine,
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@

i. Zarn Indusiries. LLC: Elumbine Producis Group: Lighi Conunercial Products.,
i Zurn Indusiries, LLC Plunbing Products Groyp: Wilkins Water Contral Products.

Standard: ASSE 1011.

Body: Bronze, nonremovable, with manual drain.

Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
Finish: Chrome or nickel plated.

C. Pressure Vacuum Breakers:

1.

SRRl

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Ames Fire & Walerworks: a division of Watts Water Technologies, [ne,

Conbraco Industsies, Ine,

PEBCO: a division of Watis Water Technologjes, Ine,

Flomate Corporalion.

Tore Company (The) Lrrisation Diy,

Waits: o division of Waits Water Technologies, Ine.. Waits Regulator Company.
Zurn Industries. LLC: Plumbine Producis Group: Wilkins Water Control Products,

@he 2o T

Standard: ASSE 1020,

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig (35 kPa) maximum, through middle third of flow range.
Accessories:

a. Valves: Ball type, on inlet and outlet,

D.  Spill-Resistant Vacuum Breakers:

1.

R

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. Conbraco Industeies, Ine.
b. Watts: a division of Waits Watey Technologies. Ine.. Watts Regulator Company.

Standard: ASSE 1056.

Operation: Continuous-pressure applications.
Size: match pipe size.

Accessories:

a. Valves: Ball type, on inlet and outlet.

24 TEMPERATURE-ACTUATED, WATER MIXING VALVES

A.  Primary, Thermostatic, Water Mixing Valves <Insert drawing designation if any>:

DOMESTIC WATER PIPING SPECIALTIES 221119-3




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

e e

8.
9.
10.
11.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Armstrong livterzational. Jie,

Lawler Manufacturing Company. [ne.

Leonard Yalve Company. :

Powers: a division of Watls Water Technolosios. e,
Symmons Indusiries. Ine.

O Ro T

Standard: ASSE 1017,

Pressure Rating: 125 psig (860 kPa)minimum unless otherwise indicated.

Type: Cabinet-type, thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: union inlets and outlet.

Accessories: Manual temperature control, check stops on hot- and cold-water supplies,
and adjustable, temperature-control handle.

Tempered-Water Setting: 110.

Valve Finish: Polished, chrome plated.

Piping Finish: Chrome plated.

Cabinet: Factory fabricated, stainless steel, for surface mounting and with hinged,
stainless-steel door.

B.  Individual-Fixture, Water Tempering Valves:

I.

A A WD

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Cash Acme, g division of Reliance Warldwide Corporation.
Conbiaco Indusisies, Inc,

Honeyweell Internationg] Tne.

Lawler Manufacturing Company. Ine,

Powers; a division of Watls Warer Technologics. fne.
Watts: a division of Wails Water Teelmolosies. tne . Watts Regwlator Company,
Zury Industries, LLC Plumbing Products Group: Wilkins Water Control Praducis.

FRhe oo o
=
~
i=

Standard: ASSE 1016, thermostatically controlled, water tempering valve,
Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.
Body: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Inlets and Outlet: Threaded.

Finish: Rough or chrome-plated bronze.

Tempered-Water Setting: 110 deg F.

2.5 STRAINERS FOR DOMESTIC WATER PIPING

A.  Y-Pattern Strainers <Insert drawing designation if any>;
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B3 —

oW

6.

Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.

Body: Bronze for NPS 2 (DN 350) and smaller; cast iron with interior lining that
complies with AWWA C550 or that is FDA approved,.

End Connections: Threaded (or NPS 2 (DN 50) and smaller.

Screen: Stainless steel with round perforations unless otherwise indicated.

Perforation Size:

a. Strainers NPS 2 (DN 50) and Smaller: [0.620 inch (0.51 mum)] [8.053 inch (0.84 '
min)] [0.062 inch (1.57 wam)] <Insert dimension>.

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

2.6 DRAIN VALVES

A.  Ball-Valve-Type, Hose-End Drain Valves:

Do N

Standard: MSS SP-110 for standard-port, two-piece ball valves.

Pressure Rating: 400-psig (2760-kPa) minimum CWP.

Size: NPS 3/4 (DN 20).

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7
and cap with brass chain.

2.7 WATER-HAMMER ARRESTERS

A, Water-Hammer Arresters:

1.

j~

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

AMIROL,. Tne.
Josam Company.
Precision Plunibing Froducds, Tne,

Siouy Chiel Manulactovine Company. Ing,

Tyler Pipe: Wade Div,
Waiis Drainaee Products.
Zurn fndusiries, LLC Plumbine Products Group: Specilication Drainaee Products.

S E@ e o o

Standard: ASSE 1010 or PDI-WH 201.

Type: Copper tube with piston.

Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.
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2.8 AIR VENTS

A, Bolted-Construction Automatic Air Vents:

B —

o B W

Body: Bronze.

Pressure Rating and Temperature: 25-psig (860-kPa) minimum pressure rating at 140
deg I (60 deg C). ,

Float: Replaceable, corrosion-resistant metal.

Mechanism and Seat: Stainless steel,

Size: NPS 1/2 (DM §5) minimum inlet.

Inlet and Vent Outlet End Connections: Threaded.

29 TRAP-SEAL PRIMER SYSTEMS

A, Trap-Seal Primer Systems:

i.

(¥ ]

Ch

~

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. P

Standard: ASSE 1044,

Piping: NPS 3/4. ASTM B 88, Type L (DN 20, ASTM B 88M, Type B); copper, water
tubing.

Cabinet: Recessed-mounted steel box with stainless-steel cover.

Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V ac power.

a.  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.

Vacuum Breaker: ASSE 1001.
Number Outlets: Eight.
Size Outlets: NPS 172 (DN 15).

2.10 FLEXIBLE CONNECTORS

A, Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:

1 Flex Hose Co. Ine,

2 Plexicrafl Indusivies.

300 Dlex Pregsion. Lid,

4. Flex-Weld [ncorporaied,

5 Flyspan Precision Produets, Tie.
6 Meicer Gaskel & Shin lne,

7
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B.

8. Proco Proclicts. Ine.
9. TOZEN Corporation,
10, Unallex.Universal Metal Hosey a Hyspan coppany.,

Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel
wire-braid covering and ends welded to inner tubing.

I, Working-Pressurc Rating: Minimum [200 psig (1380 kbPa)] [250 psig (1725 kPa)].

2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple.

PART 3 - EXECUTION

31

A,

B.

E.

G.

32

A.

B.

INSTALLATION
Install balancing valves in locations where they can casily be adjusted.

Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets
and with shutoff valve on outlet.

1. Install cabinet-type units recessed in or surface mounted on wall as specified.
Install Y-pattern strainers for water on supply side of cach solenoid valve and pump.

Install water-hammer arresters in water piping according to PDI-WH 201. Install on hot and
cold water piping on mains at end of run.

Install air vents at high points of water piping. Install drain piping and discharge onto floor
drain.

Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a
minimum of | percent, and connect to floor-drain body, trap, or inlet fitting, Adjust valve for
proper flow.

Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of
1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.

CONNECTIONS

Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding
for Electrical Systems."

Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables" for electrical connections.
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33 LABELING AND IDENTIFYING

A.  Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following;

Pressure vacuum breakers.

Calibrated balancing valves,

Primary, thermostatic, water mixing valves.
Primary water tempering valves.

Trap-seal primer systems,

SRR

B.  Distinguish among muitiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and watn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for
Plumbing Piping and Equipment."

34 FIELD QUALITY CONTROL

A.  Domestic water piping specialties will be considered defective if they do not pass tests and
inspections,

B.  Prepare test and inspection reports.

3.5 ADJUSTING
A.  Set ficld-adjustable flow set points of balancing valves.

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

END OF SECTION 221119
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

I.1

A,

12

1.3

1.4

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. Pipe, tube, and fittings.
2. Specialty pipe fittings.

Related Sections:

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-fooi head of water (38 kPPa).

ACTION SUBMITTALS
Product Data: For each type of product indicated.
Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and details.

Field quality-control reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for
plastic piping components. Inciude marking with "NSF-dwv" for plastic drain, waste, and vent
piping and "NSF-sewer" for plastic sewer piping.
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1.6

A,

PROJECT CONDITIONS

Interruption of Existing Sanitary Waste Service: 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:

I. Notify Architect and Owner no fewer than two days in advance of proposed interruption
of sanitary waste service.

2. Do not proceed with interruption of sanitary waste service without Owner's written
permission,

PART 2 - PRODUCTS

2.1

A.

B.
C.

D.

2.2

A.

D.

E.

PIPING MATERIALS

Comply with requirements in "Piping Schedule” Article for applications of pipe, tube, fitting
maerials, and joining methods for specific services, service locations, and pipe sizes.

Pipe and Fittings: ASTM A 74, Service class.
Gaskets: ASTM C 564, rubber.

Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

PVC PIPE AND FITTINGS
Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.

Adhesive Primer: ASTM F 656.

. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according
to 40 CFR 59, Subpart D (EPA Method 24).
2. Adhesive primer shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Solvent Cement; ASTM D 2564,

1. PVC soivent cement shall have a VOC content of 510 g/ or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Solvent cement shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
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PART 3 - EXECUTION

3.1

32

A,

&

= @ =

—_

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in
Section 312000 "Earth Moving."

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems, Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations, Install piping as indicated unless
deviations to layout ate approved on coordination drawings.

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

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

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

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

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

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint as
completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:
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33

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3
(DN 80} and smaller; 2 percent downward in direction of flow for piping NPS 4
(DN 100) and larger.

2. Horizontal Sanitary Drainage Piping: 2 pereent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Install aboveground PVC piping according to ASTM D 2665. |
Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.

2. Sovent Drainage System: Comply with ASSE 1043 and sovent fitting manufacturer's
written installation instructions.

3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Install force mains at elevations indicated.

Plumbing Specialties:

I. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Comply with requirements for
cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for
drains specified in Section 221319 "Sanitary Waste Piping Specialties."

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

Install sleeves for piping penetrations of walls, ceilings, and floors.
Install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

JOINT CONSTRUCTION

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings as follows:

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

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:

I. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent

cements.
2. PVCPiping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.
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A,

3.5

HANGER AND SUPPORT INSTALLATION

Comply with requirements for pipe hanger and support devices and installation specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

1. Instail carbon-steel pipe hangers for horizontal piping in noncorrosive environments.

2. [nstall  carbon-steel pipe support clamps for vertical piping in nongorrosive
environments,

3. Vertical Piping: MSS Type 8 or Type 42, clamps.

4, Install individual, straight, horizontal piping runs:

a. [00 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feel (30 m) if Indicated: MSS Type 49, spring cushion rolls.

5. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
6. Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within 12 inches (300 mm) of each fitting and coupling.
Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm})
minimum rods.

Install hangers for PVC piping with the following maximum horizontal spacing and minimum
rod diameters:

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm)
rod.

2. NPS 3 (DN 80 48 inches (1200 mm) with 1/2-inch (13-mm) rod.

3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-mm)

rod,

4. NPS 6 and NPS 8 (DN 150 and DN 200): 48 inches (1200 mm) with 3/4-inch (19-mm)
rod.

5. NPS 10 and NPS 12 (DN 250 and DN 300): 48 inches (1200 mim) with 7/8-inch (22-mm)
rod.

Install supports for vertical PVC piping every 48 inches (1200 mm).

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

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.
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3.6

3.7

Connect drainage and vent piping to the following;

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

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

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

4, Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

5. Equipment: Connect drainage piping as indicated.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Section 220553 "Identification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

During installation, notify authoritics having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in

after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

L. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.

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

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than [0-loot head of water (30 kPa). From 15 minutes
before inspection starts to completion of inspection, water level must not drop. Inspect
joints for leaks.
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4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of |-inch wg (250 Pa). Use U-tube or manometer inserted in trap
of water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest plpmg, or portion the]eof until
satisfactory results are obtained.
6.  Prepare reports for tests and required corrective action.

3.8 CLEANING AND PROTECTION
A, Clean interior of piping. Remove dirt and debris as work progresses.

B.  Protect drains during remainder of construction period to avoid clogging with dirt and debris
and to prevent damage from traffic and construction work.

C.  Place plugs in ends of uncompleted piping at end of day and when work stops.
D.  Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint,
3.9 PIPING SCHEDULE
A.  Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B.  Aboveground, soil and waste piping shall be the following:
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

C.  Aboveground, vent piping shall be the following:
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

D.  Underground, soil, waste, and vent piping shall be the following:

I, Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

m U 0 o®m

e

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. Cleanouts.

2. Floor drains.

3. Roof flashing assemblies.

4, Through-penetration firestop assemblies.

5. Miscellaneous sanitary drainage piping specialties.
0. Flashing materials.

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.

FRP: Fiberglass-reinforced plastic.

HDPE: High-density polyethylene plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

Shop Drawings: Show fabrication and installation details for frost-resistant vent terminals.

1. Wiring Diagrams: Power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For drainage piping specialties to include in emergency,
operation, and maintenance manuals.
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1.6 QUALITY ASSURANCE

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

B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

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

L7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases

B.  Coordinate size and location of roof penetrations.

PART 2 - PRODUCTS

2.1 CLEANOUTS
A.  Metal Floor Cleanouts:
1. ASME A112.36.2M, Stainless-Steel Cleanouts:
a. Manufacturers:  Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1) Josam Company,
2y Kusel Eyugpmeni Co.
3y Smith Jay R M, Co,

Standard: ASME A112.36.2M for threaded, adjustable housing cleanout.
Size: Same as connected branch.

Body or Ferrule: Stainless steel.

Clamping Device: Required.

Outlet Connection: Threaded.

Closure: Brass plug with tapered threads.

Adjustable Housing Material: Cast iron with threads.

Frame and Cover Material and Finish: Nickel-bronze, copper alloy.
10.  Frame and Cover Shape: Square,

11,  Top Loading Classification: Heavy Duty.

12.  Standard: ASME A112.3.1.

13.  Size: Same as connected branch.

14, Housing: Stainless steel,

15, Closure: Stainless steel with seal.

e o o
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22 FLOOR DRAINS

A.  CastIron Floor Drains, available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

00N RN

10.
1.
2.
13.

Commercial Enaeling Co,
losam Compainy; Josam Div,
MIFAB. [nc.

Prier Produets, [,
Sl Jay R, Ml Co,

Watis Draina ve Producis,
Zum Plumbing Products Group; [Light Commercial Operation] [Specification
Drainage Operation].

Fwothe fo o

Standard: ASME A112,6.3,

Pattern: Floor drain.

Body Material: Gray iron.

Anchor Flange: Required.

Clamping Device: Required.

Top or Strainer Material: Bronze,

Top of Body and Strainer Finish: Nickel bronze.
Top Shape: Square.

Top Loading Classification: Heavy Duty.

Trap Material: Bronze,

Trap Pattern: Deep-seal P-trap.

Trap Features: Trap-seal primer valve drain connection.

23 ROOF FLASHING ASSEMBLIES

A.  Roof Flashing Assemblies <Insert drawing designation if any>:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the foHowing:

a Acorn Engineerine Company: Elmdor/Stoneman iy,
b. Thaler Metat Tndusivies Lid,

Description: Manufactured assembly made of 6.0-1/sq. fi. (38-kg/sq. m), 6.0938-inch-
(2.4-mm-} thick, lead flashing collar and skirt extending at least 19 inches (250 wmm)
from pipe, with galvanized-steel boot reinforcement and counterflashing fitting,

a. Open-Top Vent Cap: Without cap.

24 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A.  Through-Penetration Firestop Assemblies:

SANITARY WASTE PIPING SPECIALTIES 221319-3




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

2.5

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

N ProSel Systems Ine.

2. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.

Size: Same as connected soil, waste, or vent stack.

4, Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing
flange on one end for installation in cast-in-place concrete slabs.

5. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene
O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap
for plug.

6. Special Coating: Corrosion resistant on interior of fittings.

(¥~

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

Deep-Seal Traps:

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping
and cleanout trap-seal primer valve connection.

2. Size: Same as connected waste piping,
a. NPS 2 (DN 50): 4-inch- (100-mm-) minimum water seal.
b. NPS 2-1/2 (DN 65) and Larger: 5-inch- (125-mm-) minimum water seal.

Floor-Drain, Trap-Seal Primer Fittings

1. Pescription: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-scal
primer valve connection.
2. Size: Same as floor drain outlet with NPS [/2 (DN 15} 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.

Body: Bronze or cast iron.

Inlet: Opening in top of body.

Outlet: Larger than inlet.

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

IR

Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top
of fitting that will extend i inch (25 mm) above finished floor and galvanized-steel pipe
extension in bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.

SANITARY WASTE PIPING SPECIALTIES 221319 -4




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

E.

F.

2.6

A,

B.

D.

Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating
roof membrane, and with threaded or hub top for extending vent pipe.

2. Size: Same as connected stack vent or vent stack.

Vent Caps:

1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include
vented hood and setscrews to secure to vent pipe.

2. Size: Same as connected stack vent or vent stack.

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/sq. [T, (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness.
2. Vent Pipe Flashing: 3.0-ib/sq. (1. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness.
3. Burning: 6-1b/sq. (1. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness.

Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and (1.04-
mch (1.01-mm) minimum thickness, unless otherwise indicated. Include GOO (£275) hot-dip
galvanized, mill-phosphatized finish for painting if indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm)
minimum thickness,

Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units
required for installation; matching or compatible with material being installed.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:

1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 1003 for larger
drainage piping unless larger cleanout is indicated.
2, Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and smaller
and 100 leet (30 m) for larger piping.
4. Locate at base of each vertical soil and waste stack.
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B.  For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

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

D. 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 allow floor drainage. Set
with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less
than 1/4-inch (6.35-num) total depression.

b.  Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope.

c. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, but not
greater than |-inch (25-mm) total depression.

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

otherwise indicated.
E.  Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
F. Instal! flashing fittings on sanitary stack vents and vent stacks that extend through roof.

G. Install through-penetration firestop assemblies in plastic conductors and stacks at floor
penetrations.

H. Install deep-seal traps on floor drains and other waste outlets, if indicated.

L 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 as floor drain inlet.

I Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping

discharge into sanitary drainage system.

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

L.  Install vent caps on each vent pipe passing through roof.

M. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain {-inch
{(25-mm) clearance between vent pipe and roof substrate.

N.  Install expansion joints on vertical stacks and conductors. Position expansion joints for easy
access and maintenance.
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0.

3.2

33

Install frost-proof vent caps on each vent pipe passing through roof, Maintain 1-inch (25-mm)
clearance between vent pipe and roof substrate.

Install oil interceptors, including trapping, venting, and flow-control fitting, according to
authorities having jurisdiction and with clear space for servicing.

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.

CONNECTIONS

Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and
specialties.

Install piping adjacent to equipment to allow service and maintenance.

Oil Interceptors: Connect inlet, outlet, vent, and gravity drawoff piping to unit; flow-control
fitting and vent to unit inlet piping.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

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-I1/sq. [t (30-kg/sq. m), 0.0938-inch (2. 4-mm)
thickness or thicker. Solder joints of lead sheets 4.¢-Ib/sq. f1, (20-kg/sq. m), 0.0625-inch
{1.6-mm) thickness or thinner,

Install sheet flashing on pipes, sleeves, 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 (250
mm}, and skirt or flange extending at least § inches (200 mm) around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches (200 mm)

around sleeve,
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least § inches
(200 mm) around specialty.

Set flashing on floors and roofs in solid coating of bituminous cement.

Secure flashing into sieeve and specialty clamping ring or device.
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3.5

3.6

Install flashing for piping passing through roofs with counterflashing or commetcially made
flashing fittings.

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.

LABELING AND IDENTIFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:
1. Oil interceptors.

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for
Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

Tests and Inspections:

1. Leak Test: After instailation, 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 plugs in ends of uncompleted piping at end of each day or when wortk stops.

END OF SECTION 221319
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SECTION 224600 - SECURITY PLUMBING FIXTURES

PART 1- GENERAL

1.1

1.2

1.3

14

1.5

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:

1. Water closets,

2. Lavatories.

3. Service sinks,

DEFINITIONS

Accessible Service Space: Service area in secure space behind wall-mounted fixtures.
Back-Access Fixture: Security plumbing fixture designed to mount on wall sleeve built into
wall or on wall, so installation and removal of fixture, piping, and other components are
accessible only from service space behind wall.

Front-Access Fixture: Security plumbing fixture designed to mount on wall with installation
and removal from fixture side of wall, and with piping and other components accessible only
from access panel in fixture.

ACTION SUBMITTALS

Product Data: For each type of product.

I. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for security plumbing fixtures,

2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

CLOSEOUT SUBMITTALS

Maintenance Data: For security plumbing fixtures and components to include in maintenance
manuals,
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1.6

A,

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1.

Flushometer-Valve Repair Kits: One of each type.

PART 2 - PRODUCTS

2.1

2.2

A,

A.

STAINLESS-STEEL WATER CLOSETS

Water Closets: On floor, floor outlet.

1.

Y

~ o

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Acorn Engineering Company.
Bradley

Metcraft Industries Inc.
Willoughby Industries, Inc.

e TP

Material: 0.078-inch- (2.0-mm-) minimum-thick stainless steel; corrosion-resistant metal
for internal piping and bracing.

Finish: ASTM A 48(/A 480M, No. 4 polished finish on exposed surfaces.

Mounting: Bolts through wall sleeve into accessible service space.

Water Closet:

a. Standard: [APMO PS 61.
b. Bowl:

1)  Type: Elongated, with top inlet, integral trap, and siphon-jet design with
bottom outlet and contoured seat.

2)  Bottom-Outlet Connection: MNPS 4, vertical.

3)  Seat Surface: ASTM A 480/A 480M, No. 7 polished finish.

4)  Punching: Two holes for installation of separate toilet seat.

Flushometer Valve: see schedule.

Toilet Seat: Toilet Seat, Black, Commercial/Institutional, Plastic, 18-1/2" Elongated,
Open Front, less Cover, Non Self-Sustaining Check Hinge, Stainless Steel STA-TITE
Commercial Fastening System.

FLUSHOMETER VALVES

Flushometer Valves: Lever handle, diaphragm.

1.

Basis-of-Design Product; Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Delany Flush Valves.
b. Sloan Valve Company.
c. Zurn Industries, LLC; Commercial Brass and Fixtures.
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23

24

SISO RN e L

—

Standard: ASSE 1037.

Minimum Pressure Rating: |25 psie (860 kPa).

Features: Integral check stops and backflow-prevention device.
Material: Brass body with corrosion-resistant components.
Exposed Flushometer-Valve Finish: Chrome plated.

Panel Finish: Stainless steel.

Style: Exposed. ‘

Consumption: .28 gal, per flush.

Minimum Inlet: NPS | (DN 25),

Minimum Outlet: NPS [-1/1 (DN 32),

TOILET SEATS

Toilet Seats:

L.

Type:

SR

STAINLESS-STEEL LAVATORIES

Lavatories: Back access.

1.

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

American Standard America.

Bemis Manufacturing Company.

Kohler Co.

Zurn Industries, LLC; Commercial Brass and Fixtures.

Ao o

Standard: IAPMO Z124.5, -
Material: Plastic. gy

Commercial heavy duty.

Shape: Elongated rim, open front.
Hinge: Check.

Hinge Material: Noncorroding metal.
Seat Cover: Not required.

Color: Black.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following;

a. Acorn Engineering Company.

b.  Bradley Corporation.

c. Just Manufacturing

d. Meteraft Industries Inc.

€. Willoughby Industries, Inc.

Fixture: 3

a. Standard: ASME A112.19.3/CSA B45 4,
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2.5

A.

b. Material: 0.078-inch- (2.0-mm-) minimum-thick stainless steel; corrosion-resistant
metal for internal piping and bracing.

c. Finish: ASTM A 480/A 480M, No. 4 polished finish on exposed surfaces.
Receptor: rectangular bow! with integral soap depression and backsplash.

e. Hot- and Cold-Water supply: integral goose neck spout, sensor operated, with
integral mixing valve compliant with ASSA 1070.
f. Drain: Integral punched grid with NPS 1-1/4 (DN 32} minimum horizontal waste

and trap complying with ASME A112.18.2/CSA B125.2.

Mounting: Bolts through wall into accessible service space.

SERVICE SINKS

Service Sinks: on floor.

1.

P

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Acorn Engineering Company.
b. Metcraft Industries Inc.
c. Steelton.

Fixture:

Standard: ASME A112.19.3/CSA B45.4.

Material: 0.078-inch- (2.0-mm-) minimum-thick stainless steel; corrosion-resistant
metal for internal piping and bracing,.

Finish: ASTM A 480/A 480M, No. 4 polished finish on exposed surfaces.
Receptor: Rectangular bowl with high backsplash.

Hot- and Cold-Water Supply Valves: American Standard model 8351076.004
rough chrome and integral bucket hook and vacuum breaker; complying with
ASME A112.18.1/CSA B125.1.

f. Drain: Grid with NPS 2 (DN 50) outlet.

P

=

a0

Waste Fittings: NPS 2 (DN 50) ‘P trap complying with ASME A112.18.2/CSA B125.2.
Mounting: Bolts through wall.
Wall Sleeve: Galvanized-steel frame of dimensions required to match fixture.

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

Examine roughing-in for water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.

Examine walls and floors for suitable conditions where fixtures will be installed,

Proceed with installation only after unsatisfactory conditions have been corrected.
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33

34

INSTALLATION
Install security plumbing fixtures level and plumb according to roughing-in drawings.
Install front-access, stainless-steel fixtures as follows:

Install fixture support or mounting bracket. ,

Install fixture on support; mount components inside of or attached to fixture.
Extend supply piping from pipe space to fixture.

Install trap below fixture and extend soil and waste piping into pipe space.
Install fixture on support.

Install components in service space.

ANl e

Install fixture outlets with gasket seals,

Install fixtures designated "accessible" according to ICC A117.1 for heights, dimensions, and
clearances.

Install toilet seats on water closets.

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible fixtures. Comply with requirements in Division 22 Section "Plumbing Piping
Insulation."

Seal joints between fixtures, floors, and walls using sanitary-type, one-part, mildew-resistant
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements
specified in Division 07 Section "Joint Scalants."

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Division 22 Section "Escutcheons for Plumbing Piping."

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Comply with requirements for water piping specified in Division 22 Section "Domestic Water
Piping."

Comply with requirements for soil and waste drainage piping specified in Division 22 Section
"Sanitary Waste and Vent Piping."

ADJUSTING

Operate and adjust flushometer valves and flow-control valves on fixtures.
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3.5 CLEANING AND PROTECTION
A.  After installing fixtures, inspect and repair damaged finishes.

B. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials.

C.  Provide protective cbvering for installed fixtures and fittings.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224600
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SECTION 224700 - DRINKING FOUNTAINS AND WATER COOLERS
PART 1 - GENERAL

1.1 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 the following water coolers and related components:
1. Pressure water coolers,
2. Fixture supports,

1.3 DEFINITIONS

A.  Accessible Drinking Fountain: Fixture that can be approached and used by people with
disabilities,

Cast Polymer: Dense, cast-filled-polymer plastic.
Drinking Fountain: Fixture with nozzle for delivering stream of water for drinking,

Fitting: Device that controls flow of water into or out of fixture.

m 9 0w

Fixture: Drinking fountain or water cooler unless one is specifically indicated.

=

Remote Water Cooler: Electrically powered equipment for generating cooled drinking water.

G.  Water Cooler: Electrically powered fixture for generating and delivering cooled drinking water.

1.4 SUBMITTALS

A, Product Data: For each fixture indicated. Include rated capacities, furnished specialties, and
accessories.

B.  Shop Drawings: Diagram powet, signal, and control wiring.
C.  Field quality-control test reports.

D.  Operation and Maintenance Data: For fixtures to include in emergency, operation, and
maintenance manuals, ‘
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1.5

A,

E.

1.6

A.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities"; Public Law 90-480, " Architectural Barriers Act'; and Public
Law 101-336, " Americans with Disabilities Act'; for fixtures for people with disabilities.

NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects,”
for fixture materials that will be in contact with potable water.

ARI Standard: Comply with ARI's "Directory of Certified Drinking Water Coolers” for style
classifications.

ARI Standard: Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers,” for water coolers and with ARI's "Directory of Certified Drinking Water
Coolers" for type and style classifications.

ASHRAE Standard: Comply with ASHRAE 34, "Designation and Safety Classification of
Refrigerants," for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant, unless
otherwise indicated. '

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. Filter Cartridges: One of each.

PART 2 - PRODUCTS

2.1

A.

PRESSURE WATER COOLERS

Water Coolers:
L. Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Elkay Manufacturing Co.

Halsey Taylor.

Haws Corporation.

Qasis Corporation.

2. Description:  Accessible, ARI 1010, Type PB, pressure with bubbler, Style WS,
semirecessed water cooler with top-mounting glass/bottle fillers..

RO oT®

a. Cabinet: Vinyl-covered steel with stainless-steel top] <Insert material>.
b.  Bubbler: One, with adjustable stream regulator, located on deck.
c. Control: Push bar.
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2.2

A.

B.

. Supply: NPS 3/8 (DN 10) with ball, gate, or globe valve.
e. Filter: One or more water filters complying with NSF 42 and NSF 53 for cyst and
lead reduction to below EPA standards; with capacity sized for unit peak flow rate.

f. Drain:  Grid with NPS [-1/4 (DN 32) minimum horizontal waste and trap
complying with ASME A112.18.2.
2. Cooling System:  Electric, with precooler, hermetically sealed compressor,

cooling coil, air-cooled condensing unit, corrosion-resistant .tubing, refrigerant,
corrosion-resistant-metal storage tank, and adjustable thermostat.

1) Capacity: 8 gph (0.0084 L/s of 50 deg IF (10 deg C) cooled water from 380
deg I (27 deg C) inlet water and 90 deg F (32 deg C) ambient air
femperature.

2) Electrical Characteristics: 120-V ac; single phase; 60 Hz.

h. Support: Mounting frame or brackets for attaching to substrate.

FIXTURE SUPPORTS

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

Josam Co.

MIFAB Manufacturing, Inc.

Smith, Jay R. Mfg. Co.

Tyler Pipe; Wade Div.

Watts Drainage Products Inc.; a div. of Watts Industries, Inc.

Zurn Plumbing Products Group; Specification Drainage Operation.

SR W

Description: ASME A112.6.1M, water cooler carriers. Include vertical, steel uprights with feet
and tie rods and bearing plates with mounting studs matching fixture to be supported.

1. Type I. Hanger-type carrier with two vertical uprights.
2. Supports for Accessible Fixtures: Include rectangular, vertical, steel uprights instead of
steel pipe uprights.

PART 3 - EXECUTION

3.1

A,

B.

C.

EXAMINATION

Examine roughing-in for water and waste piping systems to verify actual locations of piping
connections before fixture installation. Verify that sizes and locations of piping and types of
supports match those indicated.

Examine walls and floors for suitable conditions where fixtures are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.
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A.

B.

33

3.4

35

APPLICATIONS
Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated.

Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view. Plain
copper tube, fittings, and valves may be used in concealed locations.

INSTALLATION

Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unjess
otherwise indicated.

Install fixtures level and plumb. For fixtures indicated for children, install at height required by
authorities having jurisdiction.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to water
distribution piping. Use ball, gate, or globe valve. Install valves in locations where they can be
casily reached for operation. Valves are specified in Division 22 Section "General-Duty Valves
for Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

Install pipe escutcheons at wall penetrations in exposed, finished locations. Use deep-pattern
escutcheons where required to conceal protruding pipe fittings. Escutcheons are specified in
Division 22 Section "Escutcheons for Plumbing Piping." :

Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant,
silicone sealant. Match sealant color to fixture color. Sealants are specified in Division 07
Section "Joint Sealants."

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables.”
FIELD QUALITY CONTROL

Water Cooler Testing: After elecirical circuitry has been energized, test for compliance with
requirements, Test and adjust controls and safeties.

1.  Remove and replace malfunctioning units and retest as specified above.
2. Report test results in writing.
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3.6 ADJUSTING
A, Adjust fixture flow regulators for proper flow and stream height.

B.  Adjust water cooler temperature settings.

3.7 CLEANING

A.  After completing fixture installation, inspect unit, Remove paint splatters and other spots, dirt,
and debtis. Repair damaged finish to match original finish.

B.  Clean fixtures, on completion of installation, according to manufacturer's written instructions.

END OF SECTION 224700
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

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:

Single-wall rectangular ducts and fittings.
Single-wall round ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

Seistnic-restraint devices,

G’\SJ‘I-IZ-M{\JH

Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

PERFORMANCE REQUIREMENTS

Structural Performance: Duct hangers and supports and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and ASCE/SEL7.
SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."

1. Seismic Hazard Level B: Seismic force to weight ratio, 0.30.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

ACTION SUBMITTALS

Product Data: For each type of the following products:

1, Sealants and gaskets.

2. Seismic-restraint devices.

Shop Drawings:
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1. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.

2, Factory- and shop-fabricated ducts and fittings.

3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.

4. Elevation of top of ducts.

5. Dimensions of main duct runs from building grid lines.

6. Fittings. .

7. Reinforcement and spacing.

8. Seam and joint construction,

9. Penetrations through fire-rated and other partitions.

10. Equipment installation based on equipment being used on Project.

1. Locations for duct accessories, including dampers, turning vanes, and access doors and
panels.

12, Hangers and supports, including methods for duct and building attachment, seismic

restraints, and vibration isolation.
C.  Welding certificates.

D.  Field quality-control reports.

1.5 QUALITY ASSURANCE

A.  ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up."

B, ASHRAE/IESNA  Compliance: Applicable requirements in ASHRAE/ESNA 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation.”

PART 2 - PRODUCTS

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

A, General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

B.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

C.  Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
suppott intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."
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2.2

D.

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.

1. Manulacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited ¢to, the following:

Lindals e,

MeGill Asliow LLC.

SEMCO Incorporaied.

Sheet Metal Conneciors, Ine,
Spiral Manulacturing, Co,, lne.
<Insert manufacturer's name>,

e e TP

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figute 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Transverse Joints in Ducts Larger Than [6¢ [nches (1524 mm)] <Insert dimension> in
Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Fabricate round ducts larger than 9¢ inches (2286 mm)} in diameter with butt-welded
longitudinal seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,” and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."
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A

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1, Galvanized Coating Designation: {60 (Z180)] [G90 (2275)].
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

PVC-Coated, Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

L. Galvanized Coating Designation: {G60 (Z180)] [G90 (2275)].
Minimum Thickness for Factory-Applied PVC Coating: 4 mils (0.10 mm) thick[ on sheet
metal surface of ducts and fittings exposed to corrosive conditions, and minimum !
wil (0.025 myn) thick on opposite surface].

3. Coating Materials: Acceptable to authorities having jurisdiction for use on ducts listed
and labeled by an NRTL for compliance with UL 181, Class 1.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for
exposed ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in
the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, Hi4 temper; with
mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to
view.

Factory- or Shop-Applied Antimicrobial Coating:

1. Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating shall be applied to the exterior surface.

2, Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems,

3. Coating containing the antimicrobial compound shall have a hardness of 2H, mintmum,
when tested according to ASTM D 3363.
4. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum

smoke-developed index of 50 when tested according to UL 723 certified by an NRTL.

Shop-Applied Coating Color: [Black] [White].

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating,

Ch

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to teinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.
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L Tie Rods: Galvanized steel, {/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm) ot less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).
2.4 SEALANT AND GASKETS
A.  General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.
B.  Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified

acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight
seal.

Tape Width: [3 inches (76 mim)] {4 inciies (102 mn)] [6 inches (152 mm)].

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: | 0-inch wg (2500 Pa), positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum.

10. For indoor applications, sealant shall have a VOC content of 250 g/ or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

11.  Sealant shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic

Emissions from Various Soutces Using Small-Scale Environmental Chambers."

000N W

C. Water-Based Joint and Seam Sealant:

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: |0-inch wg (2500 Pa), positive and negative,

Setvice: Indoor or outdoot.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

S e R

D. Solvent-Based Joint and Seam Sealant:

Application Method: Brush on,

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.
Shore A Hardness: Minimum 60.
Water resistant.

Sk R —
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9.
10.
IL

12.
13.

Mold and mildew resistant.

For indoor applications, sealant shall have a VOC content of 250 g/l or less when
caleulated according to 40 CFR 59, Subpart D (EPA Method 24),

VOC: Maximum 395 g/,

Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
Maximum Static-Pressure Class: |0-inch we (2500 Pa), positive or negative,

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

L. Flanged Joint Sealant: Comply with ASTM C 920.

A

General: Single-component, acid-curing, silicone, elastomeric.

Type: S.

Grade: NS.

Class: 25.

Use: O.

For indoor applications, sealant shall have a VOC content of 250 g/l or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers.”

F.  Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

G.  Round Duct Joint O-Ring Seals:

L.

Seal shall provide maximum leakage class of 3 ¢fim/100 sq. 11, at 1-inch we (0.14 L/s per
sq.m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class,
positive or negative.

EPDM O-ring to seal in concave bead in coupling or fitting spigot.

Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings
and fitting spigots.

2.5 HANGERS AND SUPPORTS

A.  Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B.  Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

C.  Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct."

D.  Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

E.  Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492,
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2.6

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts
designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments; Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

I. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

SEISMIC-RESTRAINT DEVICES

Manufacturers; Subject to compliance with requirements, [provide products by one of the
following] [available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following]:

Cooper B-Line, Inc.: a division ol Cooper Industries,
Buctmale Indusiries, Ine.

Hilti Corn.

Kinetics Noise Control,

Loos & Co. Cableware Division,

Mason Industries,

TOLCO: a brand of MIBCO INC,

Unistiut Corporation: Tyeo Inigrnational, Lid,
<Insert manufacturer's name>,

WS NG R B

General Requirements for Restraint Components: Rated strengths, features, and applications
shall be as defined in reports by [an evaluation service member of the ICC Evaluation
Service] [the Office of Statewide Health Planning and Development for the State of
California] [an agency acceptable to authorities having jurisdiction].

I. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least [four] <Insert number> times the maximum seismic forces
to which they will be subjected.

Channel Support System: Shop- or field-fabricated support assembly made of slotted steel
channels rated in tension, compression, and torsion forces and with accessories for attachment
to braced component at one end and to building structure at the other end. Include matching
components and corrosion-resistant coating.

Restraint Cables: [ASTM A 603, galvanized] [ASTM A 492, stainless]-steel cables with end
connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed
for restraining cable service; and with an automatic-locking and clamping device or double-
cable clips.

Hanger Rod Stiffener: [Steel tube or steel slotted-suppori-system sleeve with internally
bolted connections] [Reinforcing steel angle clamped] to hanger rod.

METAL DUCTS 233113 -7
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E.

Mechanical Anchor Boits: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts
with strength required for anchor and as tested according to ASTM E 488.

PART 3 - EXECUTION

3.1

A.

E.

G.

H.

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

Install round ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections,

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building,

Install ducts with a clearance of | inch (25 mm), plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-(/2
inches (38 mm).

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Section 233300 "Air Duct Accessories” for fire and smoke
dampers. _

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials.] Comply with SMACNA's "TAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."]
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32

33

34

INSTALLATION OF EXPOSED DUCTWORK
Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds (o provide ‘smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN
HOOD EXHAUST DUCT

Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and
sloped a minimum of 2 percent to drain grease back to the hood.

Install fire-rated access panel assemblics at cach change in direction and at maximum intervals
of {20 feet (6 m)] [12 feet (3.7 w)] <Insert dimension> in horizontal ducts, and at every floor
for vertical ducts, ot as indicated on Drawings. Locate access panel on top or sides of duct a
minimum of |-1/2 inches (38 mm) from bottom of duct.

Do not penetrate fire-rated assemblies except as allowed by applicable building codes and
authorities having jurisdiction.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule” Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Outdoor, Supply-Air Ducts: Seal Class A.

Qutdoor, Exhaust Ducts: Seal Class C.

Outdoor, Return-Air Ducts; Seal Class C.

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wyg (500 Pa) and

Lower: Seal Class B.

6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-inch wg {500
Pa): Seal Class A.

7. Unconditioned Space, Exhaust Ducts: Seal Class C.

LI N % T N

METAL DUCTS 233113-9




CITY OF CAPE MAY KIWANIS PARK RESTROOMS -08/23

3.5

3.6

8. Unconditioned Space, Return-Air Ducts: Seal Class B.

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch we (500 Pa) and Lower:
Seal Class C.

10.  Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500
Pa): Seal Class B.

I1.  Conditioned Space, Exhaust Ducts: Seal Class B.

12, Conditioned Space, Return-Air Ducts: Seal Class C.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-stee! fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than < inches (100 mm) thick,

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches (100 mm) thick,

5. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and
supports within 24 inches (610 mm) of each elbow and within 48 inches {1200 mim) of each
branch intersection,

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of |6
[eet (5 m).

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.
SEISMIC-RESTRAINT-DEVICE INSTALLATION

Install ducts with hangers and braces designed to support the duct and to restrain against seismic

forces required by applicable building codes. Comply with [SMACNA's "Seismic Restraint
Manual: Guidelines for Mechanical Systems."| [ASCE/SEI 7.]

1. Space lateral supports a maximum of [44 feel (12 m)] <Insert dimension> o.c., and
longitudinal supports a maximum of [80 fect (24 m)] <Insert dimension> o.c.
2. Brace a change of direction longer than [ lvel (3.7 m).

METAL DUCTS 233113 -10
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3.7

38

39

Select seismic-restraint devices with capacities adequate to carry present and future static and
seismic loads.

Install cables so they do not bend across edges of adjacent equipment or building structure.
Install cable restraints on ducts that are suspended with vibration isolators.

Tnstall seismic-restraint devices using methods appl'dved by [an evaluation service member of
the ICC Evaluation Service] [the Office of Statewide Health Planning and Development
for the State of California] [an agency acceptable to authorities having jurisdiction].

Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

Drilling for and Setting Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcement or embedded items during drilling.
Notify the Architect if reinforcing steel or other embedded items are encountered during
drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fuily engaged in the structural element to
which anchor is to be fastened.

4, Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated stee! anchors for interior applications and stainless-steel anchors for
applications exposed to weather.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

PAINTING

Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."

FIELD QUALITY CONTROL

Perform tests and inspections.

METAL DUCTS 233113 - 11
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B.  Leakage Tests:

1.

2,

6.

Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report
for each test.
Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg (750 Pa): Test representative
duct sections], selected by Architect from sections installed,} totaling no less
than 25 percent of total installed duct area for each designated pressure class,

b. Supply Ducts with a Pressure Class of [2-tnch wg (500 Pa)) [3-Tnch wyg (750 Pa)]
[4-Inch wg (1000 Pa)] <Insert value> or Higher: Test representative duct
sections|, selected by Architect from sections installed,} totaling no less than
[50] [100] <Insert value> percent of total installed duct area for each designated
pressure class,

c. Return Ducts with a Pressure Class of [2-fnel wg (508 ¥a)] [3-Inch wg (756 Pa)]
[4-Inch wg (1000 Pa)] <Insert value> or Higher: Test representative duct
sections[, selected by Architect from sections installed,] totaling no less than
[50] [100] <Insert value> percent of total installed duct area for each designated
pressure class.

d.  Exhaust Ducts with a Pressure Class of [2-fuch wg (500 Pa)] [3-Inch weg (750
Pa)] [4-Inck wg (1060 Pa)] <Insert value> or Higher: Test representative duct
sections], selected by Architect from sections installed,] totaling no less than
[50] [100] <Insert value> percent of total installed duct area for each designated
pressure class.

e. Outdoor Air Ducts with a Pressure Class of [2-Tnch wg (500 Pa)] [3-Juch we (750
Pa)l [4-Inch wvg (1000 Pa)] <Insert value> or Higher: Test representative duct
sections], selected by Architect from sections installed,} totaling no less than
[S0] [100] <Insert value> percent of total installed duct area for each designated
pressure class.

Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements,

Test for leaks before applying external insulation,

Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.
Give [seven] <Insert number> days' advance notice for testing.

C.  Duct System Cleanliness Tests:

1.
2.

Visually inspect duct system to ensure that no visible contaminants are present,

Test sections of metal duct system, chosen randomly by Owner, for cleanliness according
to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC
Systeins."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 0.75 mg/[00 sq. cm.

D.  Duct system will be considered defective if it does not pass tests and inspections.

E.  Prepare test and inspection reports.
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3.10 DUCT CLEANING
A.  Clean duct system(s) before testing, adjusting, and balancing.
B.  Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class if
required for cleaning access. Comply with Section 233300 "Air Duct Accessories” for
access panels and doors.

2, Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling to gain access during the cleaning process.

C. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building,

D.  Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section,

air wash systems, spray eliminators, condensate drain pans, humidifiers and
dehumidifiers, filters and filter sections, and condensate collectors and drains.
4. Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.

7. Dedicated exhaust and ventilation components and makeup air systems.

3.11 START UP
A.  Air Balance: balance diffusers to quantities shown on plan. Engage a contractor certified by
AABC, NEBB, or TABB to perform balancing work. Provide report indicating final CFM
quantities.
3.12 DUCT SCHEDULE
A.  Fabricate ducts with galvanized sheet steel.
B.  Supply, Outdoor Air, Return and Exhaust Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, Fans, and Terminal Units:

a, Pressure Class: Positive 1-incl wg (2580 Pa).
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Minimum SMACNA Seal Class: A.
SMACNA Leakage Class for Rectangular: 12,
SMACNA Leakage Class for Round 12.

Intermediate Reinforcement:

1.

Galvanized-Steel Ducts: Galvanized steel.

Elbow Configuration:

1.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a.

Velocity 1000 fpin (5 m/s) or Lower:

1}
2)

Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
Mitered Type RE 4 without vanes.

Velocity 1000 10 1500 fpm (5 to 7.6 m/s):

1)
2)

3)

Radius Type RE 1| with minimum 1.0 radius-to-diameter ratio.

Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two
vanes.

Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners,” and Figure 4-4, "Vane Support in Elbows."

Velocity [500 fpm (7.6 m/s) or Higher:

1)
2}

3

Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two
vanes,

Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a.
b.
c.

Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
Mitered Type RE2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."

a.

METAL DUCTS

Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-

233113 - 14
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1, "Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.

)]
2)
3)

4)

Velocity 1000 fpm (5 m/s) or Lower: 0.5 radius-to-diameter ratio and three
segments for 90-degree elbow,

Velocity 1000 to 1500 fpm (5 to 7.6 n/s): 1.0 radius-to-diameter ratio and
four segments for 90-degree elbow.

Velocity 1300 fpm (7.6 m/s) or Higher: 1.5 radius-to-diameter 1at10 and five
segments for 90-degree elbow.

Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 17 Ilnches (305 min) and Smaller in Diameter: Stamped or pleated.
C. Round Elbows, {4 Inches (356 mm) and Larger in Diameter: Standing seam.

E.  Branch Configuration:

l. Rectangular

Duct: Comply with SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,"” and Figure 3-6, "Conical
Tees." Saddle taps are permitted in existing duct.

a. Velocity 1000 (pm (5 m/s) or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): Conical tap.
¢, Velocity 1500 fpim (7.6 w/s) or Higher: 45-degrec lateral.

END OF SECTION 233113
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 - GENERAL

1.1 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.  Section Includes:
1. Rectangular and square ceiling diffusers.
2. Perforated diffusers,
B.  Related Sections:
1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control
dampers not integral to diffusers, registers, and grilles.

13 ACTION SUBMITTALS

A, Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise ratings.
2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location,

quantity, model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS
A, Rectangular and Square Ceiling Diffusers:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not

limited to, the following:

A Mapubacturine Co., Ine,
Anenrostat Produets: o Mestek company,

Carngs.

Hari & Cooley e,

Krueser,

kme oo o
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h. Price Indusiries.
i. Titus,
i Tuitle & Bailey,

Devices shall be specifically designed for variable-air-volume flows.
Material: Steel.

Finish: Baked enamel, white.

Face Size: 24 by 24 inches (600 by 600 mun).

Pattern: Adjustable.

Dampers: Radial opposed blade or Butterfly.

Accessories:

i Al

Equalizing grid.

Plaster ring,

Safety chain.

Wire guard.

Sectorizing baffles.
Operating rod extension.

mo e o

B. - Perforated Diffuser:

1. Manufacturers: Subject to compliance with requirements, available manufactarers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Air Research Diltuser Products, Tne,

A=l Manulacturine Co., Ine,

Anemostat Products a Mesiek company.
Carnes.

Hari & Cooley {ne.

Kruever,

METALAIRE. Tne,
Nailor Indugtries Ing,
Price Industries.

Tuttle & Bailey,
Warren Technolooy.

TETTTEER e e P

Devices shall be specifically designed for variable-air-volume flows.
Material: Steel backpan and pattern controllers, with steel face.

Finish: Baked enamel, white.

Face Size: 24 by 24 inches (600 by 600 mum),

Duct Inlet: Round or Square.

Face Style: Flush.

Mounting: T-bar.

Pattern Controller: Adjustable with louvered pattern modules at inlet.
Dampers: Radial opposed blade.

Accessories:

— SO RNV AL

- o

a. Equalizing grid.
b. Plaster ring.
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2.2

A.

c. Safety chain.

d. Wire guard,

e, Sectorizing baffles.

L. Operating rod extension,
SOURCE QUALITY CONTROL,

Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70,
"Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1

32

33

A

B.

A.

B.

C.

A.

EXAMINATION

Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of
equipment.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install diffusers, registers, and grilles level and plumb.

Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final
locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.

Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.
ADJUSTING

After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed,
before starting air balancing,

END OF SECTION 233713
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SECTION 238130 - MINI-SPLIT-SYSTEM AIR-CONDITIONERS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

16

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 split-system air-conditioning and heat-pump units consisting of separate

evaporator-fan and compressor-condenser components. Multiple indoor evaporator units shall

be fed from a single outdoor condensing unit.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating

characteristics, and furnished specialties and accessories. Include performance data in terms of

capacities, outlet velocities, static pressures, sound power characteristics, motor requirements,
and electrical characteristics.

Shop Drawings: 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, Locate unit with manufacturer recommended clearance on all sides and to
allow service access according to applicable codes.

2. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For split-system air-conditioning units to include in
emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Futnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

MINI-SPLIT-SYSTEM AIR-CONDITIONERS 238130-1




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

1.7

A.

B.

C.

1.8

A,

1.9

A.

1. Filters: One set for each indoor unit,

QUALITY ASSURANCE

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.

ASHRAE Compliance:

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard
for Refrigeration Systems."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.

COORDINATION

Coordinate sizes and locations of condensing unit wall hanger with actual equipment provided.
Ensure unit is level, plumb, stable, and elevated a minimum of 6" above snow line, and 127
above base flood elevation

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturet agrees to repair or
replace components of split-system air-conditioning units that fail in materials or workmanship

within specified warranty period.

1. Warranty Period:

a. For Compressor: Five year(s) from date of Substantial Completion.
b.  For Parts: Five year(s) from date of Substantial Completion.
c. For Labor: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

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

1. Daikin.

2. Friedrich A Conditioning Company,

3. Lennox International Lac.
4.
5.

Mitsubishi Vlectric & Fleconics USA, Ine HVAC Advanced Products Division.
SANYO Novth America Corporation: SANYO Fisher Company,

MINI-SPLIT-SYSTEM AIR-CONDITIONERS 238130-2
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2.2 INDOOR UNITS

A.  Wall-Mounted, Evaporator-Fan Components:

L.

2.
3.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-
expansion valve. Comply with ARI 206/110.

Fan: Direct drive, centrifugal.

Fan Motors:

a. Comply with NEMA designation, temperature rating, service factor, enclosure

type, and efficiency requirements.
b. NEMA Premium (TM) efficient motors as defined in NEMA MG 1.

c. Controllers, Electrical Devices, and Wiring: Comply with requirements for
electrical devices and connections specified in electrical Sections.
d.  Mount unit-mounted disconnect switches on exterior of unit within line of sight.

Airstream Surfaces: Surfaces in contact with the airstream shall coinpiy with
requirements in ASHRAE 62.1.
Condensate Drain Pans:

a. Fabricated with one percent slope in at least two planes to collect condensate from
cooling coils (including coil piping connections, coil headers, and return bends)
and humidifiers, and to direct water toward drain connection.

b. Single-wall, insulated, galvanized-steel sheet, or preformed, molded styrofoam.

c. Drain Connection: Located at lowest point of pan and sized to prevent overflow.
Terminate with threaded nipple on [one end] [both ends] of pan.

1) Minimum Connection Size: N¥S 74"

Air Filtration Section:

a. General Requirements for Air Filtration Section:
1}  Comply with NFPA 90A.

2)  Removable, washable filters
3)  Filter-Holding Frames: Arranged for filter removal and maintenance.

23 OUTDOOR UNITS

A.  Air-Cooled, Compressor-Condenser Components:

1.

Casing: Steel, finished with baked enamel in color selected by Architect, with removable
panels for access to controls, weep holes for water drainage, and mounting holes in base.
Provide brass service valves, fittings, and gage ports on exterior of casing,

Compressor: Hermetically sealed with crankcase heater and mounted on vibration
isolation device. Compressor motor shall have thermal- and current-sensitive overload
devices, start capacitor, relay, and contactor.

a. Compressor Type: Inverter Scroll.
b. Refrigerant Charge: R-410A.
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2.4

A,

D.

2.5

A,

c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid
subcooler. Comply with ARI 206/110. '

3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
4. Fan: Aluminum-propeller type, directly connected to motor.

5. Motor: Permanently lubricated, with integral thermal-overload protection.

6. Low Ambient Kit: Permits operation down to 5 deg ¥ (7 deg ),

7. Mounting Base: Polyethylene.

ACCESSORIES

Thermostat general requirements: Install thermostats adjacent to system return, not in direct
aitflow of unit discharge.

Thermostat: Wireless infrared functioning to remotely control compressor and evaporator fan,
with the following features:

L. Compressor time delay.
. 24-hour time control of system stop and start. _
3. Liquid-crystal display indicating temperature, set-point temperature, time setting,
operating mode, and fan speed.
4. Fan-speed selection including auto setting,

Automatic-reset timer to prevent rapid cycling of compressor.

Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried,
pressurized, and sealed; factory-insulated suction line with flared fittings at both ends. Charge
system based on total length of refrigerant installed.

Drain Hose: For condensate,

CAPACITIES AND CHARACTERISTICS

Cooling and Heating Capacity: See Schedule

PART 3 - EXECUTION

3.1

A,

B.

C.

INSTALLATION
Install units level and plumb.

Install evaporator-fan components using manufacturer's standard mounting devices securely
fastened to building structure. Maintain clearances in accordance with manufacturer’s
specifications,

Install and connect refrigerant tubing to component's fittings. Install tubing to allow access to
unit.
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D.

32

33

Electrical: provide an electrical disconnect within sight of indoor and outdoor units. Indoor unit
disconnect shall be a 3 pole disconnect to disconnect both phases and communication
conductor.

Install equipment connections {e.g., electrical service, condensate drains, ductworle, refrigerant
lines) to allow for necessary service and repair access to all portions of the equipment

CONNECTIONS

Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

1. Install and connect refrigerant piping according to manufacturer’s specifications.

2. Connect condensate piping with adequate slope to ensure proper drainage. Provide
condensate traps at each evaporator drain pan connection, and clean outs in change of
direction greater than 45 degrees..

Where piping is installed adjacent to unit, allow space for service and maintenance of unit.
Install an independent PVC condensate drain for each indoor unit for condensate disposal.
Install a float switch in the drain pan that interlocks with the cooling system thermostat to turn
unit off when pan is not draining. Pipe condensate to exterior dry well. Insulate condensate
with a minimum R4 with flexible elastomeric pipe insulation.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

Tests and Inspections:

I. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest as specified above,
Prepare test and inspection reports.

Provide owner with user manual, warranty information, installation instructions, and installer
contact information
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34 STARTUP SERVICE
A.  Perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

3.5 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain units.

END OF SECTION 238130
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A, Section Includes:

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical instaliation requirements.

e

1.3 DEFINITIONS
A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

B. NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A, Product Data: For sleeve seals.

1.5 COORDINATION

A.  Coordinate arrangement, mountiang, and support of electrical 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.

B.  Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they arc constructed.
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C.

D.

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doots and panels are specified in Division 08 Section
"Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping." "

PART 2 - PRODUCTS

2.1

2.2

A,

B.

C.

A.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc,

e o

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of tength
required to secure pressure plates to sealing elements. Include one for each sealing
element.
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2.3

A,

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ~ ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.1

C.

32

A,

COMMON REQUIREMENTS FOR ELECTRICAL 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.

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 electrical 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.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 7 inches (59 mm) above finished floor level.

Size pipe sleeves to provide t/4-inch (6.4-mm) annular clear space between sleeve and raceway
or cable, unless indicated otherwise,

Seal space outside of sleeves with grout for penetrations of concrete and masonry
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33

34

K.

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 07 Section "Joint Sealants.”.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with requirements in Division 07 Section
"Penetration Firestopping." :

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for J-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow
for I-inch (25-mm) annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal,
FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION 260500

COMMON WORK RESULTS FOR ELECTRICAL 260500 - 4




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART | - GENERAL

1.1 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, Section Includes:

I.  Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B.  Related Requirements:

1. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor
cables, cable splices, and terminations for electrical distribution systems with 2001 to
35,000 V.

2. Section 260523 "Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2 and 3 control cables.

3. Section 271500 "Communications Horizontal Cabling” for cabling used for voice and
data circuits.

1.3 DEFINITIONS

I.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.

B.  Field quality-control reports.

1.6 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
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PART 2 - PRODUCTS

2.1

2.2

23

A.

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

Alean Products Corporation: Alean Cable Division.
Alpha Wire,

Belden Ine.

Lncore Wire Corporaiion.

General Cable Technologies Corporation.
southwire Incorporated,

e e

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA $-95-658 for Type THHN-2-
THWN-2.

Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for armored cable,
Type AC metal-clad cable, Type MC with ground wire.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:

AC Cable Systems. ine.

Gardner Bender.
Hubbell Power Svsiems. L.
tdead Industries. oe.

1
2
3
4,
5. Hseo; a branch of Bardes Corporation.
6
7
8
9

MY Endusiries LLC,

O-Z/CGedney; a brand of the EGS Electrical Group.
JM; Electrical Markets Division.

Tyveo Clectronies.

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

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,

Comply with NFPA 70,
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PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A.  Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

32 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.  Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway.

B.  Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2,
single conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC.

C. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single
conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC.

D.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single
conductors in raceway Armored cable, Type AC Metal-clad cable, Type MC.

E.  Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.
3.3 INSTALLATION OF CONDUCTORS AND CABLES
A.  Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems” prior to pulling conductors and
cables.

C.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation., Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E.  Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Suppott cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for
Electrical Systems" prior to installing conductors and cables.
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34

A,

3.5

3.6

3.7

3.8

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced

conductors,

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 ram of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
Install sleeves and sleeve scals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections with the assistance of a factory-authorized
service representative:

I, After installing conductors and cables and before electrical circuitry has been energized,
test conductors feeding the following critical equipment and services for compliance

with requirements.

a. pumps
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b. boiler power supply.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days afier Final
Acceptance, perform an infrared scan of each splice in conductors No.3 AWG and
larger. Remove box and equipment covers so splices are accessible to portable scanner.
Correct deficiencies determined during the scan.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

c. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action,

D.  Testand Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements and cotrective action taken to achieve

compliance with requirements.

E.  Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 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.  Section includes grounding and bonding systems and equipment.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

1.4 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.5 QUALITY ASSURANCE
A, Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NEPA 70, by
a qualified testing agency, and marked for intended location and application.

C.  Comply with UL 467 for grounding and bonding materials and equipment,

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:

l. Burndy: Part of Hubbell Electiical Sysicins,
2. Dossert; AT Telecommuneations L0,

3. LERICO Interpaiionat Corporaiion,
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2.2

23

2.4

Fushi Copperwald ne,
Galvan Industries, lne.; Blectrical Products Division. 1.0
Flareer Liohining apd Grounding,

0. Siemens Power Transmission & Distribution, Ine.

il A

SYSTEM DESCRIPTION

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.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper wite or cable insulated for 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 Cable: 28 kemil, 14 strands of No. 17 AWG conductor, /4 inch (6 mm) in
diameter,

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; [-5/8
inches (41 mm) wide and 1716 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; |-5/8 inches (41 mm) wide and 1716 inch (1.6 mm) thick.

bl s

o v

Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100
mim) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart.
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and
shall be Lexan or PYC, impulse tested at 5000 V.,

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.
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D.  Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

PART 3 - EXECUTION

3.1 APPLICATIONS

A.  Conductors: Install solid conductor for No. 8BAWG and smaller, and stranded conductors for
AWG and farger unless otherwise indicated.

B.  Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On
feeders with isolated ground, identify grounding conductor where visible to normal inspection,
with alternating bands of green and yellow tape, with at least three bands of green and two’
bands of yellow.

C.  Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and
elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 6
inches (150 mm) above finished floor unless otherwise indicated,
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top

of doorway, and down; connect to horizontal bus,

32 EQUIPMENT GROUNDING
A.  Install insulated equipiment grounding conductors with all feeders and branch circuits.

B.  Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

e Pl i

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

D.  Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor
connected to the receptacle grounding terminal. Isolate conductor from raceway and from
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33

34

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a
separate insulated equipment grounding conductor. . [solate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.

Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.
FIELD QUALITY CONTROL

Testing Agency: Engage a qualificd testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
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L. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

D.  Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

E.  Grounding system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
G.  Report measured ground resistances that exceed the following values:
L. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 chms.

H.  Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance,

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 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 the following:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

B.  Related Sections include the following:
l. Section 260548.16 "Seismic Controls for Electrical Systems" for products and
installation requirements necessary for compliance with seismic criteria.
1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing,.
B. IMC: Intermediate metal conduit.

C.  RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A.  Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

1.5 ACTION SUBMITTALS

A.  Product Data: For the following:
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1. Steel slotted support systems.
2. Nonmetallic slotted support systems.
[.6 QUALITY ASSURANCE

A, Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

B.  Comply with NFPA 70.

1.7 COORDINATION

A.  Coordinate size and location of concrete bases, Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

B, Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section (77200 "Roof Accessories."

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Cooper B-1Line, bie.

L Metals Corp.

Thomas & Beiis Corporation,
Unisirut, Aikore tniernational.
Wesanco, hue

@ e oo op

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
4,

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

4. Painted Coatings: Manufacturer’s standard painted coating applied according to MEMA-
4.

5. Channel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101,
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Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Cooper B-Line. Ine,

2) FEmpive Tool and Manufacioving Co., Ine.
3 Hilti. Ine.
4) ITW Ramset/Red Head; Hiinois Tool Works, fne,
5) MICT Fastening, LLC,
2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS

Type 18; complying with MEMA-4 or MSS SP-58.
3. Clamps for Aftachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.
4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
Toggle Bolis: All-steel springhead type.
6. Hanger Rods: Threaded steel.

e

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.
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PART 3 - EXECUTION

3.1

32

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings
less than stated in NFPA 70. Minimum rod size shall be 1/4 incl; (6 mm) in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with stee! slotted or
other support system, sized so capacity can be increased by at least 25 percent in future without
exceeding specified design load limits.

L. Secure raceways and cables to these supports.

Spring-steel clamps designed for supporting single conduits without bolts may be used for |-
I/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze suppoits.

SUPPORT INSTALLATION

Comply with NECA [ and NECA 10! for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure members, as permitted in NFPA 70,

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 2(4) b (90 kg),

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonty units and expansion anchor
fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washets and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.
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3.4

3.5

6. To Steel: Welded threaded studs complying with AWS D1L.I/D1.1M, with lock
washers and nuts; Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with
MSS SP-69; or Spring-tension clamps.

7. To Light Steel: Sheet metal screws.

3. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications” for site-
fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.IM.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters
from edge of the base.

Use 3000-psi  (20.7-MPa), 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place

Concrete."

Anchor equipment to concrete base.

L. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to efevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

L. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0,05
mumj,
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B, Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780,

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

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. Section Includes:

Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings,
Metal wireways and auxiliary gutters.
Nonmetal wireways and auxiliary gutters.
Surface raceways.

Boxes, enclosures, and cabinets.

AR

1.3 DEFINITIONS
A.  GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit,

1.4 ACTION SUBMITTALS

A, Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. LEED Submittals:

1.  Product Data for CreditIEQ4.1: For solvent cements and adhesive primers,
documentation including printed statement of VOC content.

2. Laboratory Test Reports for Credit IEQ 4: For solvent cements and adhesive primers,
documentation indicating that products comply with the testing and product requirements
of the California Department of Health Services' "Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

C.  Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.
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1.5

A.

B.

C.

D.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with
common suppotrts.

Qualification Data: For professional engineer.

Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their
mounting provisions, including those for internal components, from manufacturer.

l. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.
4. Detailed description of conduit support devices and interconnections on which the

certification is based and their installation requirements,

Source quality-control reports.

PART 2 - PRODUCTS

2.1

A,

B.

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:

| AFC Cable Bystens, Tne,

2. Allied Tube & Conduil,

3. Anamet Blectvical. Ine,

4, Electri-Flex Company.

5. RA/Gedney.

6. Micoma Indusivies.

7. Republic Conduil.

8. Robiov In es.

9, Sonthwire Company.,

10.  Thomas & Betis Corporation,

[, Wesicrn Tube and Conduil Corporation.
12, Wheatland Tube Company.

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.
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GRC: Comply with ANSI C80.1 and UL 6.

ARC: Comply with ANSI C80.5 and UL 6A.

IMC: Comply with ANSI C80.6 and UL 1242,

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zine-coated steel or aluminum,

LEMC: Flexible steel conduit with PVC jacket and complying with UL 360.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
L. Fittings for EMT:

a. Material: Steel or die cast.
b. Type: Setscrew or compression.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mmj,
with overlapping sleeves protecting threaded joints.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Mlanulaciurers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:

ATC Cable Sysiens. Ioe,
Aname{ Blectrical, lic,
Ainco Corporalion,
CANTEX Ine.

Certainl'eed Corporation,
Condux Intermational, lne,
Electri-Flex Conpaity.
Kraloy.

. Lamson & Sessions; Carlon Electrical Products.
10, Niedas-IKleinhuis USA, e,
[1.  RACO: Hubbell,

12, Thomas & Beils Corporation.

S RGN S

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.
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C. ENT: Comply with NEMA TC 13 and UL 1653.

D. RNC: Type EPC-40-PVC , complying with NEMA TC2 and UL 651 unless otherwise
indicated.

E.  LFNC: Comply with UL 1660.

F.  Rigid HDPE: Comply with UL 651A.

G.  Continuous HDPE: Comply with UL 651B.

H.  Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D 3485.
L RTRC: Comply with UL 1684A and NEMA TC 14,

J. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.

K.  Fittings for LFNC: Comply with UL 514RB,

L. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/l or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

M. Solvent cements and adhesive primers shall comply with the testing and product requirements

of the California Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A Manofaciners: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

1. Cooper 3-Line. Ine.
2, Hofhan,
3. Mouo-Syslems, Tne,
4. Square D.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R unless otherwise
indicated, and sized according to NFPA 70.

I Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, bya
qualified testing agency, and marked for intended location and application.

C.  Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.  Wireway Covers: Hinged type or Screw-cover type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.
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2.4

A.

2.5

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

Manulacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following;

Altied Moulded Products, Ine.
Holfivan,

1
2
3, Lamzon & Sessions; Carlon Electrical Products,
4 riedac-Kiemhuis USA L Ine,

Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application,

Description: Fiberglass polyester, extruded and fabricated to required size and shape, without
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets.

Description: PVC, extruded and fabricated to required size and shape, and having snap-on
cover, mechanically coupled connections, and plastic fasteners.

Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down
straps, end caps, and other fittings shall match and mate with wireways as required for complete
system.

Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Solvent cements and adhesive primers shalfl comply with the testing and product requirements
of the California Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers.”

SURFACE RACEWAYS

Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5.
Manufacturer's standard enamel finish in color selected by Architect.

l. Manneiurers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. Mono Sysiems, The,
b Pandui Corp.
c, Wiremold / {evrand.
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C.  Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL SA, and
manufactured of rigid PVC with texture and color selected by Architect from manufacturer's
standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing
characteristics.

1. Manuiacturers; Subject to compliance with requirements, available manufacturers

. offering products that may be incorporated into the Work include, but are not
limited to, the following:

a Hubbaell Incorporated,
b Mono-Syvstens, e,
¢ Panduit Corp,

d Wremald / Leerand,

2.6 BOXES, ENCLOSURES, AND CABINETS

A, Mapofaciurers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

1. Adalet.

2. » Company; Cooper Crouse-Hinds,
3. LGS/ Appleton Electric,

4. Lrickson Eleetrical Bauipment Company,

5. ESRIne.

6. Holfinan.

7. Hubbetl Incorporaled.

8. Kraloy.

9. Milbank Manfaciarine Co.

10, Mono-Svysiems. e,
1. O-Z/Gedney.
12, RACO: Hubbe
13, Robroy ind i
14, Spring Cily lectrical Manufaciuring Company.
15, siahlin Nov detallic Enclosures.

16.  Themas & Benis Corporation,

17, Wiremold/ L eorand,

B.  General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

C.  Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D.  Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover,

E.  Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
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F.

G.

H.

K.

M.

N.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 56 Ib
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 Ib (23 kg
shall be listed and marked for the maximum allowable weight.

Paddle Fan Qutlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 Iy
(32 kg).

L Listing and Labeliugz' Paddle fan outlet boxes shall be listed and labeled as defined in
NEPA 70, by a qualified testing agency, and marked for intended location and
application.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB | and UL 1773, cast
aluminum with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches squave by 2-1/8 inches deep (100 mm square by 60 man
deep).

Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with continuous-
hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
Cabinets:

1. NEMA 250, Type 3R galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment,

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

SN

PART 3 - EXECUTION

3.1

A.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: RNC, Type EPC-40-PVC.
2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LENC.
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3.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B.  Indoors: Apply raceway products as specified below unless otherwise indicated:

L.

3.

Exposed, Not Subject to Physical Damage: EMT, ENT or RNC.

Exposed, Not Subject to Severe Physical Damage: EMT RNC identified for such use.
Exposed and Subject to. Severe Physical Damage: GRC, IMC. Raceway locations
include the following:

a. Loading dock,

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
C. Mechanical rooms.

d. Gymnasiums,

Concealed in Ceilings and Interior Walls and Partitions: EMT or RNC, Type EPC-40-
PVC.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: GRC or IMC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel or nonmetallic in damp or wet locations.

C.  Minimum Raceway Size: {/Z-inch (16-mm) trade size.

D.  Raceway Fittings: Compatible with raceways and suitable for use and location.

I. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.
2. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.
3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.
E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G.  Instali surface raceways only where indicated on Drawings.

H. Do not install nonmetallic conduit where ambient temperature exceeds 128 deg ¥ (49 deg €,

3.2 INSTALLATION

A.  Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.
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B.  Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. [nstall horizontal raceway runs above water and steam piping.

C.  Complete raceway installation before starting conductor installation.

D.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

E.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

F.  Install no more than the equivalent of three 90-degree bends in any conduit run excepi for
control wiring conduits, for which fewer bends are allowed. Support within 172 inches {300 mm)
of changes in direction.

G.  Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

H.  Support conduit within 172 inches {300 mm)of enclosures to which attached.
L Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure,

L Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

K. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

L.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG,

M.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to | -1/4-inch (35mm) trade size and insulated throat
metal bushings on |-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts.
Install insulated throat metal grounding bushings on service conduits.

N. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

P.  Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

Q. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-ky) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
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of pull wire. Cap underground raceways designated as spare above grade alongside raceways in
use.

R.  Surface Raceways:

1. Install surface raceway with a minimom 2-inch (50-nun)radius control at bend points.

2, Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway
section. Support surface raceway according to manufacturer's written instructions. Tape
and glue are not acceptable support methods.

S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.

T.  Install devices to scal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2, Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

U.  Comply with manufacturer's written instructions for solvent welding RNC and fittings.
V.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg I (17 deg C) and that has straight-run length that exceeds 23
[eet (7.6 m). Install in each run of aboveground RMC[ and EMT] conduit that is located
where environmental temperature change may exceed |00 deg I (55 deg C) and that has
straight-run length that exceeds 100 (cot (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:
a. Outdoor Locations Exposed to Direct Sunlight: {55 deg i (86 deg C' temperature
change.
3. Install fitting(s) that provide expansion and contraction for at least 0.0004 | inch per fool

of fength of straight run per deg F (0.06 i per meter of length of straight run per deg C)
of temperature change for PVC conduits, Install fitting(s) that provide expansion and
contraction for at least 0.000078 inch per foor of length of straioht run per deg F
(00115 mm per meter of length of straight run per deg C) of temperature change for
metal conduits. '

4, Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 10




CITY OF CAPE MAY KIWANIS PARK RESTROOMS 08/23

W.  Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 mches (1830
mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to
vibration, noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LEMC or LFNC in damp or wet locations not subject to severe physical damage.

X. Mount boxes at heights indicated on Drawings. If mbunting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.

Y.  Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

7.  Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

AA. Locate boxes so that cover or plate will not span different building finishes.

BB. Support boxes of threec gangs or more from more than one side by spamning two framing
members or mounting on brackets specitically designed for the purpose.

CC. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

DD. Set metal floor boxes level and flush with finished ficor surface.

EE. Set nonmetallic floor boxes level. Trim after instaflation to fit flush with finished floor surface.

33 FIRESTOPPING

A. Install firestopping at- penetrations of fire-rated floor and wall assemblies. Comply with

requirements in Section 078413 "Penetration Firestopping."
3.4 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.
END OF SECTION 260533
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 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.  Section Includes:
1. Service Rated, Lighting and appliance branch-circuit panelboards.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers’ technical data on features, performance, electrical characteristics, ratings,
and finishes,

B.  Shop Drawings: For each panclboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4. Short-circuit current rating of panelboards and overcurrent protective devices.

5. Include evidence of NRTL listing for series rating of installed devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

7. Include wiring diagrams for power, signal, and control wiring,

8. Include time-current coordination curves for each type and rating of overcurrent

protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified testing agency.

B.  Field Quality-Control Reports:

L. Test procedures used,

2, Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.
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C.  Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

1.5 CLOSEOQUT SUBMITTALS
A.  Operation and Maintenance Data: For panelboards and components to include in emergency,

operation, and maintenance manuals. In addition to items specified in Section 017823
"Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
2. Time-cutrent curves, including selectable ranges for each type of overcurrent protective

device that allows adjustments.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:
Two spares for each panelboard.

1.7 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1, Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D.  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.

E. Comply with NEMA PB 1.

F.  Comply with NFPA 70.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.
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B.

1.9

Al

B.

1.10

A.

B.

I.11

A.

Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

PROJECT CONDITIONS
Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:
a. Ambient Temperature: Not exceeding miuus 22 deg [ to plus 104 deg F (plus 40
deg ).

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within

specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."
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B.

Enclosures: Flush- or surface-mounted cabinets.

1, Rated for environmental conditions at installed location.
a. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncotrosive
Liquids; NEMA 250, Type 5.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.
3 Hinged Front Cover: Entire front trim hinged to box and with standard door within

hinged trim cover.

4. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or Tloor.

5. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:

a. Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer’s standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective
devices and other components.

7. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Tin-plated aluminum.

Main and Neutral Lugs: Compression type.

Ground Lugs and Bus-Configured Terminators: Compression type.

Gutter-Tap Lugs: Compression type suitable for use with conductor material. Locate at
same end of bus as incoming lugs or main device.

5. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity
neutral bus.

PR

Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future instailation of devices.

Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include size and type
of allowable upstream and branch devices, listed and labeled for series-connected short-circuit
rating by an NRTL.
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22

2.3

2.4

A

PERFORMANCE REQUIREMENTS

Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined
according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

SERVICE RATED LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

Eaton Electrical Ine.: Cutler-Hammer B3usiness Unii.

Qeneral Clectric Company; GE Consumer & lndusirial - Electrical Disivibulion.
Siemens Energy & Aufomaiion, lne.

Square 1 o brand of Schneider Eleciric,

L ICR

Panelboards: NEMA PB |, lighting and appliance branch-circuit type.
Mains: Service Rated Circuit breaker.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units,

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

i}

Laton Electrical Ine: Coterdlammer Business Upit,

Generad Electrie Company: GF Consumer & Indusirial - Elecirioal Disiribution.

1

2

3. Stemens Bugrey & Aulomation, nc.

4 Square D:a brand of Schneider Eleciric,

Molded-Case Circuit Breaker (MCCB): Compiy with UL 489, with series-connected rating to
meet available fault currents,

1. Thermal-Magnetic  Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantancous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).
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4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Compression style, suitable for number, size, trip ratings, and conductor
materials.

c. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity .
discharge (HID) lighting circuits.

d. Ground-Fault Protection; Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

PART 3 - EXECUTION

3.1

32

EXAMINATION
Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1

Examine panelboards before installation. Reject panelboards that are damaged or rusted or have
been subjected to water saturation.

Examine elements and surfaces to reccive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work,

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
Mount top of trim 90 inehes (2286 mm) above finished floor unless otherwise indicated.

Mount paneiboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four I-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future. Stub four |-inch (27-GRC) empty conduits

into raised floor space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

Comply with NECA 1.
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33 IDENTIFICATION

A, Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 260553 "Identification for Electrical Systems."

B.  Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a computer
or typewriter to create directory; handwritten directories are not acceptable.

3.4 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

L. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

B.  Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit,
2. Test continuity of each circuit.

C.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each panetboard. Remove front
panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
cach panelboard 11 months after date of Substantial Completion.
c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device,

D.  Panelboards will be considered defective if they do not pass tests and inspections.
E. Prepare test and inspection reports, including a certified report that identifies paneiboards

included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.
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3.5 ADJUSTING

A. Adjust moving pairts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

B. Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

I. Measure as directed during period of normal system loading,

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.
4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is

not acceptable. Rebalance and recheck as necessary to meet this minimum requirement,

3.6 PROTECTION

A.  Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions, '

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 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, Section Includes:

Receptacles, receptacles with integral GFCL, and associated device plates.

Receptacles with integral surge-suppression units,

Tamper-resistant receptacles.

Weather-resistant receptacles.

Snap switches and wall-box dimmers,

Solid-state fan speed controls.

Wall-switch and exterior occupancy sensors.

Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies.

e ol S

1.3 DEFINITIONS

A, EML Electromagnetic interference,

B.  GFCIL: Ground-fault circuit interrupter.

C.  Pigtail: Short lead used to connect a device to a branch-circuit conductor,
D.  RFI: Radio-frequency interference.

E. TVSS: Transient voltage surge suppressor.

E. UTP: Unshielded twisted pair.

1.4 ADMINISTRATIVE REQUIREMENTS
A, Coordination;

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.

1.5 ACTION SUBMITTALS

A.  Product Data: For each type of product.
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B.

C.

1.6

A,

1.7

A.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

Samples: One for each type of device and wall plate specified, in each color specified.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

2.1

A,

B.

2.2

A,

B.

C.

23

A.

MANUFACTURERS

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers’ names are used in other Part 2 articles:

i. Cooper Wirle Devices: Division ol Cooper industiies, Ine, {Cooper).
2. Fubbell neorporated: Wirine Device-Kellems (I lubbell).

3. Loviton Mo, Company Ine, (Leviton),

4, Pass & Sevmow/Learand (Pass & Sevimour),

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

I. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.
STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.
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1. Products; Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

Cooper: 5351 (single). CR5307 (diples),
Fubbell: HBL535 (sinele). HBL.5357 {duptex),
Leviion 3891 (single). 5357 (dunlew),

CPass & Sevinow 5361 (sinvle). 5360 {duplex)..

po oe

2.4 GFCI RECEPTACLES
A, General Description:

1. Straight blade, feed-through type.
. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

L. Producis: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

Cooper; VUE20,

Fubbell; GIRS352L.
Pass & Sevmour: 20035,

Ao o

C.  Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A:

1. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following:

a, Flubbell: GF TR0,

b. Pass & Sevinour: 2005TR,

2.5 TOGGLE SWITCHES
A, Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. For switches serving bathrooms, located outside the bathroom, provide switch with intepral
pilot light.

C.  Switches, 120/277 V, 20 A:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following: Catalog
numbers in lists below are for 20-A devices; revise catalog numbers to require other

configurations and ratings.

B Sigule Pole:
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2y  Coopeg AMI22T

3)  Linbbelly HBSLIZ2E

4y Levipow 12212

5) Paas & Sevmours CSEBROACT,
b Two Pole:

D

2)

3)

4} ;
<. Three Wiy

D Covoer AHIT223,

2) Hubbell: HBEL1223.

3y Leviton [225-2.

4) Pass & Sevinour CSB2OACS,
do Fowr Way:

|y} Cooper ATHI224,

2}

3)  Leviton: 12242,

4) Pass & Seyvmour, CSRR0AL,

2.6 WALL PLATES
A.  Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

08/23

Material for Finished Spaces: 0.035-ineh- (i-mm-) thick, satin-finished, Type 302
stainless steel.
3. Material for Unfinished Spaces: Galvanized steel.
4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed
and labeled for use in wet and damp locations.

2.7 PREFABRICATED MULTIOUTLET ASSEMBLIES

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:

1. Hubbell Tneorporaied: Wirine Device-I<ellems,

2. Wirsold/Learand.

B.  Description:

[.  Two-piece surface metal raceway, with factory-wired multioutlet harness.

2. Components shalf be products from single manufacturer designed for use as a complete,
matching assembly of raceways and receptacles.

WIRING DEVICES
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2.8

Raceway Material: Metal, with manufacturer's standard finish.
Multioutlet Harness:

1. Receptacles: 15-A, 125-V, NEMA WD 6 Configuration 5-15R. receptacles complying
with NEMA WD 1, UL 498, and FS W-C-596.

2. Receptacle Spacing: {7 inches (300 i), _ ‘

3. Wiring: No. 12 AWG solid, Type THHN copper, twe circuit, connecting alternating
receptacles. ‘

OCCUPANCY SENSORS

Occupancy Sensors shall be Dual Technology, Ultrasonic, and Passive Infrared.

Sensors shall be UL, ceiling mounted, Class 2 devices, 24 volts DC, and 360 degrees, with LED
indicators.

Occupancy Sensors’ power packs shall be UL listed, mounted above ceiling and directly above
the Sensors,

Provide power packs rated at 20 amps, 125/277 volts on the primary side and 24 volts DC on
the secondary side with self-contained transformer and relay.

Connections from Sensors to the power packs shall be Class 2 wiring at 24 volts DC.

Power packs shall be capable of controlling multi Sensors and connections to multi light
switches (dual-level switching).

Occupancy Sensors shall have an auxiliary contact/relay for control of HVAC system.

Occupancy Sensors shall have adjustable time delay with settings at 5, 10, 20, and 30 minutes.
1. Initial factory settings shall be at 30 minutes,

Each Occupancy Sensor shall cover minimum area of 1000 square feet,
1. Spaces larger than 1000 square feet shall have multiple numbers of occupancy Sensors,

Oceupancy Sensors shall have adjustable sensitivity feature.

Manufacturer of the Occupancy Sensors shall provide minimum five-year full-unlimited
warranty for materials and labor.

Occupancy Sensors shall be fail-safe: upon failure of the Occupancy Sensors, the lighting in the
controlled area shall be capable of being turn ON and OFF by the wall mounted light switches.

Occupancy Sensors shall be complete system with Sensors, Power Packs, and interconnected
wiring.

Manufacturers:

L. Watt Stopper, Model DT-300 Series
2. Hubbell, Model ATD2000CRP Series
3. Cooper OMC-DT Series

WIRING DEVICES 262726 - 5
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29

A.

B.

FINISHES

Device Color:

1. Wiring Devices Connected to Normal Power System: Almond unless otherwise indicated
or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.

Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against outside
of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall,

4. Install wiring devices after all wall preparation, including painting, is complete.

Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,

Article 300, without pigtails.
4, Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove cotrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

Device Installation:

I, Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.
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33

34

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4, Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal
screw, : : :

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice

No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device,

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

&

Receptacie Orientation:

1. Install ground pin of vertically mounted receptacles up, and on hotizontally mounted
receptacles to the left.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates,

Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

GFCI RECEPTACLES

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.

IDENTIFICATION

Comply with Section 260553 "Identification for Electrical Systems."

Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

FIELD QUALITY CONTROL

Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3 Ground Impedance: Values of up to 2 ohms are acceptable.
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4, GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

6. Tests shall be diagnostic, indicating damaged conductots, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

wh

B.  Wiring device will be considered defective if it does not pass tests and inspections.

C.  Prepare test and inspection repotts.

END OF SECTION 262726
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
[.2 SUMMARY
A.  Section Includes:
1. Interior solid-state luminaires that use LED technology.
2. Lighting fixture supports.
1.3 DEFINITIONS
CCT: Correlated color temperature.
CREIL Color Rendering Index.
Fixture: See "Luminaire.”

IP: International Protection or Ingress Protection Rating.

o a6 w o »

LED: Light-emitting diode.

Lumen: Measured output of lamp and luminaire, or both.

=

G.  Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.

Arrange in order of luminaire designation.

Include data on features, accessories, and finishes.

Include physical description and dimensions of luminaires.

Include emergency lighting units, including batteries and chargers,

Include ife, output (lumens, CCT, and CRI), and energy efficiency data.

Photometric data and adjustment factors based on laboratory tests, complying with
IESNA Lighting Measurements Testing and Calculation Guides, of each lighting
fixture type. The adjustment factors shall be for lamps and accessories identical to
those indicated for the lighting fixture as applied in this Project IES LM-79 and IES
L.M-80.
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1.5

1.6

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's
faboratory with a current accreditation under the National Voluntary Laboratory
Accreditation Program for Energy Efficient Lighting Products.

b, Testing Agency Certified Data: For indicated luminaires, photometric data
certified by a qualified independent testing agency. Photometric data for remaining
luminaires shall be certified by manufacturer.

Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

Samples for Verification: For each type of luminaire.
.  Include Samples of luminaires and accessories to verify finish selection.

Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

INFORMATIONAL SUBMITTALS
Qualification Data: For testing laboratory providing photometric data for luminaires.

Seismic Qualification Certificates: For luminaires, accessories, and components, from
manufacturer,

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation,
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate

and describe mounting and anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based and
their installation requirements.

Product Certificates; For each type of luminaire.

Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed
by a qualified testing agency.

Sample warranty.

CLOSEOQUT SUBMITTALS

Operation and Maintenance Data: For luminaires and lighting systems to include in operation
and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.
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1.7

A,

1.8

A.

1.9

A,

1.10

A,

B.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of cach type and rating installed. Furnish at least one of each

‘ type. , , ‘
2. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at

least one of each type,

3. Globes and Guards: One for every 20 of each type and rating installed. Furnish at least
one of each type.

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient
Lighting Products, and complying with the applicable TES testing standards.

Provide luminaires from a single manufacturer for each Juminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

DELIVERY, STORAGE, AND HANDLING

Protect finishes of exposed surfaces by applying a strippable, temporary protective covering
before shipping.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A,

B.

PERFORMANCE REQUIREMENTS

Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7

Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant,
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1. The term "withstand" means "the luminaire will remain in place without separation of
any parts when subjected to the seismic forces specified and the luminaire will be fully
operational during and after the seismic event."

22 LUMINAIRE REQUIREMENTS

A.  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.

B. NRTL Compliance: Luminaires for hazardous locations shall be Jisted and labeled for indicated
class and division of hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

D.  Recessed Fixtures: Comply with NEMA LE 4.

E.  Bulb shape complying with ANSI C79.1.

F.  Lamp base complying with ANSI C81.61 or IEC 60061-1.

G.  CRI of minimum 85. CCT of 3000 K >.

H. Rated lamp life of 50,800 hours.

L Lamps dimmable from 100 percent to 0 percent of maximum light output.

J. Integral driver.
K. Nominal Operating Voltage: 120 V ac.
1. Lens Thickness: At least 0.125 inch (3,175 mm) minimum unless otherwise indicated.

L.  Housings:

L. Extruded-aluminum housing and heat sink.
2. powder-coat finish.

2.3 SURFACE MOUNT, LINEAR

A.  Manufacturers; Subject to compliance with requirements, provide products by one of the

following:
1. Albeo Technologies, Inc; A GE Company.
2. Architectural Lighting Works.
3. Axis Lighting, Inc.
4. Cooper Lighting.
5. Elite Lighting Corporation.
6. Finelite.
7.  Focal Point LLC.
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8.
9

10.
11,
12.
I3.
14
15.
1é.
17.
18.
19.

GE Lighting Solutions.

Lighting Science Group.

Lightolier; 2 Philips group brand.

Lithonia Lighting; Acuity Brands Lighting, Inc.
Lumen Pulse.

MP Lighting.

. OSRAM SYLVANIA.

Pure Lighting.

Specialty Lighting Industries, Inc.
Stile Lighting.

Tech Lighting.

The Lighting Quotient.

B.  Minimum 750 lumens. Minimum allowable efficacy of 80 lumens per watt,

C.  Integral junction box with conduit fittings.

24 SURFACE MOUNT, NONLINEAR

A, Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following;

e el

o

10.
1.
12.
13.
14,
15.

Architectural Lighting Works.
Cooper Lighting.

Edge Lighting,

Elite Lighting Corporation.

Eureka.

Focal Point LL.C.

GE Lighting Solutions.

Lithonia Lighting; Acuity Brands Lighting, Inc.
Lumen Pulse.

MP Lighting.

OSRAM SYLVANIA,

Peerless: Acuity Brands Lighting, Inc.
Philips Lighting Controls,

Pure Lighting.

Tech Lighting.

B.  Minimum 750 [umens. Minimum allowable efficacy of 80 lumens per watt.

C.  Integral junction box with conduit fittings.

2.5 EMERGENCY POWER UNIT

A.  Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within lighting
fixture body and compatible with ballast or LED driver. Comply with UL 924,
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2.6

1. Emergency Connection: Operate one lamp continuously at an output of 1100 lumens
each. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture
ballast.

2. Nightlight Connection: Operate one lamp continuously.

3. Test Push Button and Indicator Light: Visible and accessible without opening fixture or

entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.
b.  Indicator Light: LED indicates normal power on. Normal glow indicates trickle

charge; bright glow indicates charging at end of discharge cycle.

4. Battery: Sealed, maintenance-free, nickel-cadmium type.

5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer
relay.

6. Integral Self-Test: Factory-installed electronic device automatically initiates code-

required test of unit emergency operation at required intervals. Test failure is annunciated
by an integral audible alarm and a flashing red LED.

MATERIALS
Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging,

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operaling position.

Diffusers and Globes:

L. prismatic acrylic

2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation, '

3. Lens Thickness: At least 0,125 inch {3.175 mm) minimum unless otherwise indicated.

Housings:

1. Extruded-aluminum housing and heat sink.

2. powder-coat finish.

Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels
where they will be readily visible to service personnel, but not scen from normal viewing angles
when lamps are in place.

1. Label shall include the following lamp characteristics:
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a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI for all luminaires.
2.7 METAL FINISHES
A.  Variations in finishes are unaccleptable in the same piéce. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

2.8 LUMINAIRE FIXTURE SUPPORT COMPONENTS

A, Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.

B.  Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling
canopy. Finish same as luminaire.

C.  Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 17 gage (2.68 mn).

D. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

E.  Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and focking-type plug.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for instailation tolerances and other conditions affecting performance of the Work.

B.  Examine roughing-in for luminaire to vetify actual locations of luminaire and electrical
connections before fixture installation. Proceed with installation only after unsatisfactory
conditions have been corrected.

32 TEMPORARY LIGHTING

A, If approved by the Architect, use selected permanent luminaires for temporary fighting. When
construction is sufficiently complete, clean luminaires used for temporary lighting and install
new lamps.

33 INSTALLATION

A, Comply with NECA 1.
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B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C.  Install lamps in each luminaire.
D.  Supports:
1. Sized and rated for luminaire weight. ‘
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for fuminaire without causing deflection of ceiling or wall.
4, Luminaire mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and vertical force of 400 percent of luminaire weight.

E.  Flush-Mounted Luminaire Support:

1. Secured to outlet box.

2. Attached to ceiling structural members at four points equally spaced around
circumference of luminaire,

3. Trim ring flush with finished surface.

F.  Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

G.  Ceiling-Mounted Luminaire Suppott:

1. Ceiling mount with two < 5/32-inch- (4-mm-) diameter aircraft cable supports
adjustable to 178 inches (6 m) in length,

2. Ceiling mount with pendant mount 5/32-inch- (4-mm-) diameter aircraft cable supports
adjustable to 120 inches (6 m) in length.

3. Ceiling mount with hook mount.

H.  Suspended Luminaire Suppott:

L. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing
or rod for suspension for each unit length of luminaire chassis, including one at each
end.

4. Do not use ceiling grid as suppott for pendant luminaires. Connect support wires or rods

to building structure.
I. Ceiling-Grid-Mounted Luminaires:
1. Secure to any required outlet box.

2, Secure luminaire to the luminaire opening using approved fasteners in a minimum of four
locations, spaced near corners of luminaire.
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3.4

3.5

37

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and

Cables" for wiring connections.

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Comply with requirements for

identification specified in Section 260553 "Identification for Electrical Systems,"

FIELD QUALITY CONTROL

Perform the following tests and inspections:

I Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

Luminaire will be considered defective if it does not pass operation tests and inspections.

Prepare test and inspection reports,

STARTUP SERVICE

Comply with requirements for startup specified in Section 260943.16 "Addressable-Fixture
Lighting Controls,"

Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting
Controls."

ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied -
conditions. Make up to twe visits to Project during other-than-normal hours for this purpose.
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265119
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