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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART I - 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. Pipe labels.
2. Valve tags.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

C.  Valve numbering scheme.

D.  Valve Schedules: For each piping system to include in maintenance manuals.

PART 2 - PRODUCTS

2.1 PIPE LABELS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Brady Corporation.
2. Craftmark Pipe Markers.
3. emedco.
4. LEM Products Inc.
5. Seton Identification Products.

B.  General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.
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Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

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

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

abbreviations as used on Drawings; also include pipe size and an arrow indicating flow

direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate
both directions or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: Size letters according to ASME A13.1 for piping.

VALVE TAGS

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

1. Brady Corporation.

2. Craftmark Pipe Markers.

3. emedco.

4, LEM Products Inc.

5. Seton Identification Products.

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.032-inch stainless steel, 0.025-inch aluminum, 0.032-inch or
anodized aluminum, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.

2. Fasteners: Brass wire-link chain or beaded chain.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

PART 3 - EXECUTION

3.1

A.

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
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GENERAL INSTALLATION REQUIREMENTS

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

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PIPE LABEL INSTALLATION

Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

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

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 20 feet along each run. Reduce intervals to 10 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including
pipes where flow is allowed in both directions.

Pipe Label Color Schedule: In accordance with Owner’s existing scheme. If none exists then by
the following:

1. Domestic Water Piping

a. Background: Safety green.
b. Letter Colors: White.

2. Sanitary Waste Piping:
a. Background Color: Safety black.
b. Letter Color: White.
VALVE-TAG INSTALLATION
Install tags on valves and control devices in piping systems, except check valves, valves within
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose

connections, and similar roughing-in connections of end-use fixtures and units. List tagged
valves in a valve schedule.
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B.  Valve-Tag Application Schedule: Tag valves in accordance with Owner’s existing scheme. If
none exists, then according to size, shape, and color scheme and with captions similar to those
indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches,
b. Hot Water: 1-1/2 inches,

2. Valve-Tag Colors:

a. Cold Water: Natural.
b. Hot Water: Natural.

3. Letter Colors:

a. Cold Water: White.
b. Hot Water: White.

END OF SECTION 220553
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SECTION 220719 - PLUMBING PIPING INSULATION

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 insulating the following plumbing piping services:
Domestic cold-water piping.
Domestic hot-water piping.

Domestic recirculating hot-water piping.
Domestic chilled-water piping for drinking fountains.

bl el a e

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated. Include thermal conductivity and water-vapor
permeance thickness
1.4 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.
1.5 COORDINATION

A.  Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

B.  Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for

installation of insulation for space required for maintenance.

C.  Coordinate installation and testing of heat tracing.

1.6 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.
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Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

2.1

2.2

A.

F.

A.

B.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule” article 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.

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

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Aeroflex USA, Inc.
b. Armacell LLC.
c. CertainTeed Corporation.
d. Johns Manville; a Berkshire Hathaway company.
e. Knauf Insulation.
f. Manson Insulation Inc.
g. Owens Corning.

Mineral-Fiber, Preformed Pipe Insulation:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
c. Manson Insulation Inc.
d. Owens Corning.

ADHESIVES

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

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type 11, Class 1.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Aeroflex USA, Inc.
b. Armacell LLC.
c. Foster Brand; H. B. Fuller Construction Products.

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

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

a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

33

A.

EXAMINATION

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

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation 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.

GENERAL INSTALLATION REQUIREMENTS

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

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation 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.
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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.

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 beyond damaged areas. Adhere, staple, and seal patches similar

to butt joints.

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

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

Insulation Installation at Interior 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 insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

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

Insulate pipe elbows 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 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.

Install removable insulation covers at locations indicated. Installation shall conform to the

following:

1. Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe.

2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation.

3. Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

4, When covers are made from block insulation, make two halves, each consisting of

mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

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:

1.
2.

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.
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3. 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.

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.

3. 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.

INSTALLATION OF MINERAL-FIBER INSULATION
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.

Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

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

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with mineral-fiber blanket insulation.

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.

Insulation Installation on Valves and Pipe Specialties:
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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.

FINISHES

Flexible Elastomeric Thermal Insulation: After 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.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

PIPING INSULATION SCHEDULE, GENERAL

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 system,

selection from materials listed is Contractor's option.

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

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

INDOOR PIPING INSULATION SCHEDULE
Domestic Cold Water:
1. NPS 1 and Smaller: Insulation shall be one of the following:

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

2. NPS 1-1/4 and Larger: Insulation shall be one of the following:
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a. Flexible Elastomeric: 1 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

B.  Domestic Hot and Recirculated Hot Water:
1. NPS 1-1/4 and Smaller: Insulation shall be one of the following:

a. Flexible Elastomeric: 1 inch thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

2. NPS 1-1/2 and Larger: Insulation shall be one of the following:

a. Flexible Elastomeric: 1 inch thick.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

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:

Copper tube and fittings.
Piping joining materials.
Encasement for piping.
Transition fittings.
Dielectric fittings.

ARl

1.3 ACTION SUBMITTALS

A. Product Data.

1.4 INFORMATIONAL SUBMITTALS

A.  System purging and disinfecting activities report.

1.5 FIELD CONDITIONS

A. 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:

1. Notify Owner no fewer than two days in advance of proposed interruption of water
service.
2. Do not interrupt water service without Owner's written permission.

PART 2 - PRODUCTS
2.1 PIPING MATERIALS

A.  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 Annex G. Plastic
piping components shall be marked with "NSF-pw."

Comply with NSF Standard 372 for low lead.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn temper.
Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed 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:

L. MSS SP-123.

2. Cast-copper-alloy, hexagonal-stock body.

3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.

Copper Pressure-Seal-Joint Fittings:

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

Apollo Flow Controls; Conbraco Industries, Inc.
Elkhart Products Corporation.

Mueller Industries, Inc.

Viega LLC.

a0 o

2. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal
in each end.

3. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-
rubber, O-ring seal in each end.

4. 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.

5. Description: Tee formed in copper tube according to ASTM F 2014.
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2.3 PIPING JOINING MATERIALS
A.  Pipe-Flange Gasket Materials:
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic
and asbestos free unless otherwise indicated.
2. Full-face or ring type unless otherwise indicated.
B. Flux: ASTM B 813, water flushable.
C.  Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.
24 ENCASEMENT FOR PIPING
A.  Standard: ASTM A 674 or AWWA C105/A21.5.

B. Form: Sheet or tube.

C. Color: Black or natural.

2.5 TRANSITION FITTINGS

A.  General Requirements:

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

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

C.  Sleeve-Type Transition Coupling: AWWA C219.

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

a. Cascade Waterworks Mfg. Co.

b. Dresser, Inc.
C. Ford Meter Box Company, Inc. (The).

PART 3 - EXECUTION

3.1 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
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loss, expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on coordination drawings.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping
Specialties."”

Install domestic water piping level without pitch and plumb.

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

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

Install 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 pressure gages on suction and discharge piping for each plumbing pump and packaged
booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and
Gages for Plumbing Piping."

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 sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

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

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 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.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

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."

Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools
recommended by fitting manufacturer.

Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014, Use tool
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating
stop, and braze branch tube into collar.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Joint Construction for Solvent-Cemented Plastic Piping: 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. Apply primer.

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

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.
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Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings or unions.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples.

Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

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 and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

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

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

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

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

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

kv

Install supports for vertical copper tubing every 10 feet.

Install hangers for steel piping with the following maximum horizontal spacing and minimum
rod diameters:
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NPS 1-1/4 and Smaller: 84 inches with 3/8-inch rod.
NPS 1-1/2: 108 inches with 3/8-inch rod.

NPS 2: 10 feet with 3/8-inch rod.

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3 and NPS 3-1/2: 12 feet with 1/2-inch rod.
NPS 4 and NPS 5: 12 feet with 5/8-inch rod.

SNl e

Install supports for vertical steel piping every 15 feet.

Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's
written instructions.

CONNECTIONS

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

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect
to the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

4, Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use flanges
instead of unions for NPS 2-1/2 and larger.

IDENTIFICATION

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

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL
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.
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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 setting fixtures.

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

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

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

2. Piping Tests:

a.

b.

f.

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

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.
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.

Cap and subject piping to static water pressure of 50 psig 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.

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

Prepare reports for tests and for corrective action required.

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

C.  Prepare test and inspection reports.

3.9 ADJUSTING

A.  Perform the following adjustments before operation:
1. Open shutoff valves to fully open position.
2. Open throttling valves to proper setting.
3. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a.

b.

Manually adjust ball-type balancing valves in hot-water-circulation return piping
to provide hot-water flow in each branch.
Adjust calibrated balancing valves to flows indicated.

4. Remove plugs used during testing of piping and for temporary sealing of piping during
installation.
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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:

1.

2.

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

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 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least
200 ppm of chlorine. Isolate and allow to stand for three hours.

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.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

Clean non-potable domestic water piping as follows:

1.

2.

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

Use purging procedures prescribed by authorities having jurisdiction or; if methods are
not prescribed, follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat

procedures if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
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PIPING SCHEDULE

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

Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper
tubing.

Under-building-slab, domestic water, building-service piping, NPS 3 and smaller, shall be one
of the following:

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

Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger, shall
be one of the following:

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

Under-building-slab, domestic water piping, NPS 2 and smaller, shall be one of the following:

1. Hard or soft copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and
brazed joints.

Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following:

1. ngd copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed
2. JI-(I):llrl;[is‘copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings.

Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be one of the following:

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed

joints.

2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-
sealed joints.

VALVE SCHEDULE

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

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

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

3. Hot-Water Circulation Piping, Balancing Duty: Memory-stop balancing valves.
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B.  Use check valves to maintain correct direction of domestic water flow to and from equipment.

End of Section
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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:
Temperature-actuated, water mixing valves.
Water-hammer arresters.

Trap-seal primer systems.
Flexible connectors.

bl el a e

B.  Related Requirements:

1. Section 224716 "Pressure Water Coolers" for water filters for water coolers.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

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.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
A.  Potable-water piping and components shall comply with NSF 61 and NSF 14.

B.  Comply with NSF 372 for low lead.
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TEMPERATURE-ACTUATED, WATER MIXING VALVES

A.  Individual-Fixture, Water Tempering Valves:

1.

VPN R LN

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

Acorn Engineering Company.

Apollo Flow Controls; Conbraco Industries, Inc.
Honeywell Water Controls.

Lawler Manufacturing Company, Inc.

Leonard Valve Company.

WATTS.

Zurn Industries, LLC.

o e TP

Standard: ASSE 1016, thermostatically controlled, water tempering valve.
Pressure Rating: 125 psig 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.

Tempered-Water Design Flow Rate: Maximum 0.5 gpm.

WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:

1.

had

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

a. AMTROL, Inc.

b. Jay R. Smith Mfg. Co.

C. Josam Company.

d. MIFAB, Inc.

e. Precision Plumbing Products.
f. WATTS.

g.

Zurn Industries, LLC.

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.

TRAP-SEAL PRIMER SYSTEMS

A.  Trap-Seal Primer Systems:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Precision Plumbing Products.

b. Sioux Chief Manufacturing Company, Inc.
c. Zurn Industries, LLC.

2. Standard: ASSE 1044.

3. Piping: NPS 3/4, ASTM B 88, Type L; copper, water tubing.

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

5. 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.

6. Vacuum Breaker: ASSE 1001.

7. Number Outlets: Four maximum.

8. Size Outlets: NPS 1/2.

FLEXIBLE CONNECTORS

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

Flex Pression Ltd.
Flex-Hose Co., Inc.
Flexicraft Industries.
Flex-Weld, Inc.

Hyspan Precision Products, Inc.
Mercer Gasket & Shim, Inc.
Metraflex Company (The).
Proco Products, Inc.

Tozen Corporation.
Unaflex.

Universal Metal Hose.

SEXONn kWD~

— O

Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering
and ends brazed to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

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

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
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3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.

PART 3 - EXECUTION

3.1

A.

B.

32

33

34

A.

INSTALLATION

Water-Hammer Arresters: Install in water piping according to PDI-WH 201.

Trap-Seal Primer Systems: Install 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

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

When installing piping specialties adjacent to equipment and machines, allow space for service
and maintenance.

Comply with requirements for grounding equipment in Section 260526 "Grounding and
Bonding for Electrical Systems."
FIELD QUALITY CONTROL

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

Prepare test and inspection reports.

ADJUSTING

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 I - 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. Cast-iron soil pipe and fittings.
2. Copper tube and fittings.
3. Specialty pipe fittings.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 FIELD CONDITIONS

A.  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:

1. Notify 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 PERFORMANCE REQUIREMENTS

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

1. Soil, Waste, and Vent Piping: 10-foot head of water.
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PIPING MATERIALS

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

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.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

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.

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings: ASTM A 888 or CISPI 301.

Single-Stack Aerator Fittings: ASME B16.45, hubless, cast-iron aerator and deaerator drainage
fittings.

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

a. Conine Manufacturing Co., Inc.

CISPI, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ANACO-Husky.
b. Charlotte Pipe and Foundry Company.
c. Josam Company.
d. MIFAB, Inc.
e. Mission Rubber Company, LLC; a division of MCP Industries.
f. NewAge Casting.

2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

Heavy-Duty, Hubless-Piping Couplings:

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

Charlotte Pipe and Foundry Company.

Clamp-All Corp.

MIFAB, Inc.

Mission Rubber Company, LLC; a division of MCP Industries.
NewAge Casting.

™o Qo o

2. Standards: ASTM C 1277 and ASTM C 1540.

3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

Cast-Iron, Hubless-Piping Couplings:

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

a. Charlotte Pipe and Foundry Company.
b. MG Piping Products Company.

2. Standard: ASTM C 1277.

3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and
nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.

COPPER TUBE AND FITTINGS

Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.

Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.

Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.
Soft Copper Tube: ASTM B 88, Type L, water tube, annealed temper.
Copper Pressure Fittings:

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper,
solder-joint fittings. Furnish wrought-copper fittings if indicated.

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket,
metal-to-metal seating surfaces, and solder-joint or threaded ends.

Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-
inch maximum thickness unless thickness or specific material is indicated.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
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Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

SPECIALTY PIPE FITTINGS

Transition Couplings:

1.

2.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.
Unshielded, Nonpressure Transition Couplings:

a.

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

1)  Dallas Specialty & Mfg. Co.

2)  Fernco Inc.

3) Froet Industries LLC.

4)  Mission Rubber Company, LLC; a division of MCP Industries.
5)  Plastic Oddities.

Standard: ASTM C 1173.

Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on each
end.

End Connections: Same size as and compatible with pipes to be joined.

Sleeve Materials:

1)  For Cast-Iron Soil Pipes: ASTM C 564, rubber.

Shielded, Nonpressure Transition Couplings:

a.

d.

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

1) Cascade Waterworks Mfg. Co.
2)  Mission Rubber Company, LLC; a division of MCP Industries.

Standard: ASTM C 1460.

Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant
outer shield and corrosion-resistant-metal tension band and tightening mechanism
on each end.

End Connections: Same size as and compatible with pipes to be joined.

Pressure Transition Couplings:

a.

Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
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1) Apollo Flow Controls; Conbraco Industries, Inc.
2) Cascade Waterworks Mfg. Co.

3) Dresser, Inc.

4) EBAA Iron, Inc.

5)  Ford Meter Box Company, Inc. (The).

6)  Jay R. Smith Mfg. Co.

7)  JCM Industries, Inc.

8) Romac Industries, Inc.

Standard: AWWA C219.

Description: Metal, sleeve-type same size as, with pressure rating at least equal to,
and ends compatible with, pipes to be joined.

Center-Sleeve Material: Manufacturer's standard.

Gasket Material: Natural or synthetic rubber.

Metal Component Finish: Corrosion-resistant coating or material.

B.  Dielectric Fittings:

1. Dielectric Unions:

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

1)  A.Y.McDonald Mfg. Co.

2) Capitol Manufacturing Company.
3) Central Plastics Company.

4)  HART Industrial Unions, LLC.
5)  Jomar Valve.

6) Matco-Norca.

Description:

1) Standard: ASSE 1079.
2)  Pressure Rating: 125 psig minimum at 180 deg F.
3)  End Connections: Solder-joint copper alloy and threaded ferrous.

2. Dielectric Flanges:

a.

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

1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Matco-Norca.

Description:

1) Standard: ASSE 1079.
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Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig minimum at 180 deg F.

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

3. Dielectric-Flange Insulating Kits:

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
1) Advance Products & Systems, Inc.
2) Calpico, Inc.
3)  Central Plastics Company.
4) Pipeline Seal and Insulator, Inc.
b. Description:
1)  Nonconducting materials for field assembly of companion flanges.
2)  Pressure Rating: 150 psig.
3) Gasket: Neoprene or phenolic.
4)  Bolt Sleeves: Phenolic or polyethylene.
5)  Washers: Phenolic with steel backing washers.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping

systems.
1. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on coordination
drawings.
B.  Install piping in concealed locations unless otherwise indicated and except in equipment rooms

and service areas.

C. 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.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E.  Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.
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H.  Install fittings for changes in direction and branch connections.
L. Install piping to allow application of insulation.

J. Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends.

1. 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.

2. 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.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4. Use proper size of standard increasers and reducers if pipes of different sizes are
connected.
a. Reducing size of waste piping in direction of flow is prohibited.

K.  Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place
hub ends of piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.
L. Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.

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

Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
N. Install engineered soil and waste and vent piping systems as follows:

L. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and hubless,
single-stack aerator fitting manufacturer's written installation instructions.

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

O.  Plumbing Specialties:

L. Install cleanouts at grade and extend to where building sanitary drains connect to building

sanitary sewers in sanitary waste gravity-flow piping.

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

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste
Piping Specialties."

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

Q.  Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve
Seals for Plumbing Piping."

R.  Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and
Sleeve Seals for Plumbing Piping."

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

3.2 JOINT CONSTRUCTION

A.  Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.

B.  Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for lead-and-oakum calked joints.

C.  Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

D.  Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.

1. Cut threads full and clean using sharp dies.
2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves
as follows:

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

b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded
or damaged.

c. Do not use pipe sections that have cracked or open welds.

E. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.
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Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install
gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with
keys seated in piping grooves. Install and tighten housing bolts.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, nonpressure transition couplings.

Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples.

3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

VALVE INSTALLATION

Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping,"
Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves
for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping" for general-
duty valve installation requirements.

Shutoff Valves:

1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.
3. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage
pump discharge.

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."

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

Sl o e

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
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b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

5. Multiple, Straight, Horizontal Piping Runs 100 Feet 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 of each fitting, valve, and coupling.

Support vertical piping and tubing at base and at each floor.

o a0 w

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

o

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

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

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
NPS 6 and NPS 8: 60 inches with 3/4-inch rod.

bl a

F. Install supports for vertical cast-iron soil piping every 15 feet.

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

NPS 1-1/4: 84 inches with 3/8-inch rod.
NPS 1-1/2: 108 inches with 3/8-inch rod.
NPS 2: 10 feet with 3/8-inch rod.

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3: 12 feet with 1/2-inch rod.

NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
NPS 6 and NPS 8: 12 feet with 3/4-inch rod.

NG ey

H. Install supports for vertical steel piping every 15 feet.

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

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

NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

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

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

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

SN ol e

J. Install supports for vertical copper tubing every 10 feet.

K.  Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written
instructions.
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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.

Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste 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 waste 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 waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.

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

Make connections according to the following unless otherwise indicated:

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

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece 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 authorities 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.
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B.  Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

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

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

1.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired.

a. If testing is performed in segments, submit separate report for each test, complete
with diagram of portion of piping tested.

Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent
piping until it has been tested and approved.

a. Expose work that was covered or concealed before it was tested.

Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders
on completion of roughing-in.

a. Close openings in piping system and fill with water to point of overflow, but not
less than 10-foot head of water.

b. From 15 minutes before inspection starts to completion of inspection, water level
must not drop.

c. Inspect joints for leaks.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight.

a. Plug vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1-inch wg.

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.

c. Air pressure must remain constant without introducing additional air throughout
period of inspection.

d. Inspect plumbing fixture connections for gas and water leaks.

Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
Prepare reports for tests and required corrective action.

3.9 CLEANING AND PROTECTION

A.  Clean interior of piping. Remove dirt and debris as work progresses.

B.  Protect sanitary waste and vent piping 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.
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Repair damage to adjacent materials caused by waste and vent piping installation.

PIPING SCHEDULE
Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets.
2. Copper Type DWV tube, copper drainage fittings, and soldered joints.
3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

Aboveground, soil and waste piping NPS 5 and larger shall be any of the following:

1. Service class, cast-iron soil pipe and fittings.
2. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

Aboveground, vent piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; fittings; CISPI hubless-piping couplings; and
coupled joints.

3. Copper Type DWV tube, copper drainage fittings, and soldered joints.

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M;
copper pressure fittings; and soldered joints.
4. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

Aboveground, vent piping NPS 5 and larger shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled
joints.

3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

END OF SECTION 221316
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES

PART I - 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. Cleanouts.

2. Floor drains.

3. Through-penetration firestop assemblies.

4. Miscellaneous sanitary drainage piping specialties.

1.3 ACTION SUBMITTALS

A.  Product Data for each type of product.

PART 2 - PRODUCTS

2.1 ASSEMBLY DESCRIPTIONS

A.  Sanitary waste 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, by
a qualified testing, and marked for intended location and application.
2.2 CLEANOUTS
A.  Cast-Iron Exposed Cleanouts:

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

a. Jay R. Smith Mfg. Co.

b. Josam Company.

c. MIFAB, Inc.

d. Tyler Pipe; a subsidiary of McWane Inc.
e. WATTS.

f.

Zurn Industries, LLC.
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Standard: ASME A112.36.2M.

Size: Same as connected drainage piping

Body Material: Hub-and-spigot, cast-iron soil pipe T-branch as required to match
connected piping.

Closure: Countersunk or raised-head, brass plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.

B.  Stainless-Steel Exposed Cleanouts:

1.

W

5.

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

a.  BLUCHER; A Watts brand.
b. Josam Company.
c. WATTS.

Standard: ASME A112.3.1.

Size: Same as connected drainage piping

Body Material: Stainless-steel tee with side cleanout as required to match connected
piping.

Closure: Stainless-steel plug with seal.

C.  Cast-Iron Exposed Floor Cleanouts:

1.

PN R WD

9

10.
11.
12.
13.

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

Jay R. Smith Mfg. Co.

Josam Company.

Tyler Pipe; a subsidiary of McWane Inc.
WATTS.

Zurn Industries, LLC.

opo o

Standard: ASME A112.36.2M for adjustable housing cleanout.

Size: Same as connected branch.

Type: Adjustable housing.

Body or Ferrule: Cast iron.

Clamping Device: Not required.

Outlet Connection: Inside calk.

Closure: Brass plug with straight threads and gasket.

Adjustable Housing Material: Cast iron with threads, setscrews or other device.
Frame and Cover Material and Finish: Nickel-bronze, copper alloy.

Frame and Cover Shape: match floor pattern.

Top Loading Classification: Medium Duty.

Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

D. Cast-Iron Wall Cleanouts:

Sanitary Waste Piping Specialties 221319-2
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Jay R. Smith Mfg. Co.

b. Josam Company.

c. MIFAB, Inc.

d. Tyler Pipe; a subsidiary of McWane Inc.
e. WATTS.

f.

Zurn Industries, LLC.

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

Size: Same as connected drainage piping.

Body: Hub-and-spigot, cast-iron soil pipe T-branch as required to match connected
piping.

Closure Plug:

Brass.

Countersunk or raised head.

Drilled and threaded for cover attachment screw.

Size: Same as or not more than one size smaller than cleanout size.

o o

Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
Wall Access: Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation
frame and cover.

23 FLOOR DRAINS

A. Cast-Iron Floor Drains:

1.

A S A e

10.
1.
12.

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

Jay R. Smith Mfg. Co.

Josam Company.

Sioux Chief Manufacturing Company, Inc.
WATTS.

Zurn Industries, LLC.

o0 o

Standard: ASME A112.6.3.

Pattern: Floor drain.

Seepage Flange: Not required.

Anchor Flange: Required.

Clamping Device: Required.

Outlet: Bottom.

Coating on Interior and Exposed Exterior Surfaces: Not required.
Sediment Bucket: Not required.

Top or Strainer Material: Nickel bronze.

Top of Body and Strainer Finish: Nickel bronze.
Top Shape: Round.
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13.  Top Loading Classification: Medium Duty.

14.  Funnel: Not required.

15.  Inlet Fitting: Trap-seal primer valve connection.

16.  Trap Material: Cast iron.

17.  Trap Pattern: Standard P-trap.

18.  Trap Features: Trap-seal primer valve drain connection.

THROUGH-PENETRATION FIRESTOP ASSEMBLIES
Through-Penetration Firestop Assemblies:

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

a. ProSet Systems Inc.

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.

W

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

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. Use NPS 4 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 for piping NPS 4 and smaller and 100 feet for
larger piping.

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

For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

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

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.
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1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
3. Install individual traps for floor drains connected to sanitary building drain.

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

Install wood-blocking reinforcement for wall-mounting-type specialties.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

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.

FIELD QUALITY CONTROL
Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

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 work stops.

END OF SECTION 221319
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SECTION 224213.13 - COMMERCIAL WATER CLOSETS

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. Water closets.

2. Flushometer valves.
3. Toilet seats.

4. Supports.

1.3 DEFINITIONS
A.  Effective Flush Volume: Average of two reduced flushes and one full flush per fixture.

B.  Remote Water Closet: Located more than 30 feet from other drain line connections or fixture
and where less than 1.5 drainage fixture units are upstream of the drain line connection.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for water closets.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.

1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For flushometer valves and electronic sensors to include in
operation and maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS

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

Commercial Water Closets 224213.13 -1
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Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but
no fewer than one of each type.

PART 2 - PRODUCTS

2.1 WALL-MOUNTED WATER CLOSETS
A. Water Closets: Wall mounted, back spud, accessible.

a. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings, Toto USA or a comparable product by another
manufacturer.

Bowl:

98]

Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
Material: Vitreous china.

Type: Siphon jet.

Style: Flushometer valve.

Height: Standard.

Rim Contour: Elongated.

Water Consumption: 1.28 gal. per flush.

Spud Size and Location: NPS 1-1/2; back.

Support: Water closet carrier.

Water-Closet Mounting Height: Handicapped/elderly according to ICC A117.1.

Smoe an o

2.2 FLUSHOMETER VALVES

A.  Self-Generating, High Efficiency, Flushometer Valves:

1.

© NG W

10.
11.
12.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings, or a comparable product by another manufacturer

Standard: ASSE 1037.

Minimum Pressure Rating: 125 psig.

Features: Include integral check stop and backflow-prevention device.

Material: Brass body with corrosion-resistant components.

Flushometer Panel Finish: Chrome plated or stainless steel.

Style: Concealed.

Actuator: Solenoid complying with UL 1951, and listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Trip Mechanism: electronic sensor complying with UL 1951, and listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Consumption: 1.28 gal. per flush.

Minimum Inlet: NPS 1.

Minimum Outlet: NPS 1-1/4.
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2.3 TOILET SEATS
A. Toilet Seats:

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

American Standard.

Bemis Manufacturing Company.

Church Seats; Bemis Manufacturing Company.
Olsonite Seat Co.

TOTO USA, INC.

Zurn Industries, LLC.

mo Ao o

Standard: IAPMO/ANSI Z124.5.
Material: Plastic.

Type: Commercial (Heavy duty).
Shape: Elongated rim, open front.
Hinge: Self-sustaining.

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

Color: White.

RN RN

24 SUPPORTS

A. Water Closet Carrier:

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Jay R. Smith
b. Josam Company
c. WATTS.
d. Zurn Industries, LLC.

2. Standard: ASME A112.6.1M.

3. Description: Waste-fitting assembly, as required to match drainage piping material and
arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching
fixture. Include additional extension coupling, faceplate, and feet for installation in wide
pipe space, if needed for installation.

Commercial Water Closets 224213.13-3
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PART 3 - EXECUTION

3.1

32

A.

EXAMINATION

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

Examine walls and floors for suitable conditions where water closets will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Water-Closet Installation:
1. Install level and plumb according to roughing-in drawings.

2. Install  accessible, wall-mounted water closets at mounting height for
handicapped/elderly, according to ICC/ANSI A117.1.

Support Installation:
1. Use carrier supports with waste-fitting assembly and seal.
2. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and

waste-fitting seals; and affix to building substrate.

Flushometer-Valve Installation:

1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Install actuators in locations that are easy for people with disabilities to reach.

Install toilet seats on water closets.

Wall Flange and Escutcheon Installation:

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations and within cabinets and millwork.

2. Install deep-pattern escutcheons if required to conceal protruding fittings.

3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for
Plumbing Piping."

Joint Sealing:

1. Seal joints between water closets and walls and floors using sanitary-type, one-part,
mildew-resistant silicone sealant.

2. Match sealant color to water-closet color.

3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."

Commercial Water Closets 224213.13 -4
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CONNECTIONS

Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings
required to match water closets.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

Where installing piping adjacent to water closets, allow space for service and maintenance.

ADJUSTING

Operate and adjust water closets and controls. Replace damaged and malfunctioning water
closets, fittings, and controls.

Adjust water pressure at flushometer valves to produce proper flow.

CLEANING AND PROTECTION

Clean water closets and fittings with manufacturers' recommended cleaning methods and
materials.

Install protective covering for installed water closets and fittings.

Do not allow use of water closets for temporary facilities unless approved in writing by Owner.

END OF SECTION 224213.13
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SECTION 224213.16 - COMMERCIAL URINALS

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. Urinals.
2. Flushometer valves.
3. Supports.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for urinals.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.

1.4 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For flushometer valves and electronic sensors to include in
operation and maintenance manuals.

1.5 MAINTENANCE MATERIAL SUBMITTALS

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

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but
no fewer than one of each type.

PART 2 - PRODUCTS

2.1 WALL-HUNG URINALS

A.  Urinals: Wall hung, back outlet, accessible.

Commercial Urinals 224213.16-1
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Basis of Design Product: Subject to compliance with requirements, provide product
indicated on Drawings, Toto USA, or comparable product by another manufacturer.

Fixture:

Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.

Material: Vitreous china.

Strainer or Trapway: Manufacturer's standard strainer with integral trap.

Water Consumption: Water saving.

Spud Size and Location: NPS 3/4; refer to fixture schedule for back spud and top
spud requirements.

f. Outlet Size and Location: NPS 2; back.

g. Color: White.

Waste Fitting:

a. Standard: ASME A112.18.2/CSA B125.2 for coupling.

b. Size: NPS 2.

Support: Type I Urinal Carrier with fixture support plates and coupling with seal and
fixture bolts and hardware matching fixture. Include rectangular, steel uprights..

Urinal Mounting Height: Handicapped/elderly according to ICC A117.1.

opo o

2.2 URINAL FLUSHOMETER VALVES

A.  Self-Generating, High Efficiency, Flushometer Valves:

1.

PN

10.
1.
12.

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

Delany Products.

Gerber Plumbing Fixtures LLC.
Sloan Valve Company.

Toto USA.

Zurn Industries, LLC.

oo o

Standard: ASSE 1037.

Minimum Pressure Rating: 125 psig.

Features: Include integral check stop and backflow-prevention device.

Material: Brass body with corrosion-resistant components.

Panel Finish: Chrome plated or stainless steel.

Style: refer to fixture schedule for back spud and top spud requirements.

Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70,
by a qualified testing agency; and marked for intended location and application.

Trip Mechanism: electronic sensor complying with UL 1951; listed and labeled as
defined in NFPA 70, by a qualified testing agency; and marked for intended location and
application.

Consumption: 0.5 gal. per flush.

Minimum Inlet: NPS 3/4.

Minimum Outlet: NPS 3/4.
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23 SUPPORTS

A.  Type I Urinal Carrier, floor mounted plate type, for wall mounted installation:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Jay R. Smith Mfg. Co.
b. Josam Company.
c. MIFAB, Inc.
d. WATTS.
e. Zurn Industries, LLC.

2. Standard: ASME A112.6.1M.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B. Examine walls and floors for suitable conditions where urinals will be installed.

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

3.2 INSTALLATION

A. Urinal Installation:

1. Install urinals level and plumb according to roughing-in drawings.
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
3. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly,

according to [CC/ANSI A117.1.
B.  Support Installation:

Install supports, affixed to building substrate, for wall-hung urinals.

Use off-floor carriers with waste fitting and seal for back-outlet urinals.

Use carriers without waste fitting for urinals with tubular waste piping.

Use chair-type carrier supports with rectangular steel uprights for accessible urinals.

halb o e

C. Flushometer-Valve Installation:

1. Install flushometer-valve water-supply fitting on each supply to each urinal.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Refer to fixture schedule and floor plans for location and type.

D.  Wall Flange and Escutcheon Installation:
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1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations.

2. Install deep-pattern escutcheons if required to conceal protruding fittings.

3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for
Plumbing Piping."

E.  Joint Sealing:

1. Seal joints between urinals and walls using sanitary-type, one-part, mildew-resistant
silicone sealant.

2. Match sealant color to urinal color.

3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."

33 CONNECTIONS

A.  Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required
to match urinals.

B.  Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."

C.  Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

D.  Where installing piping adjacent to urinals, allow space for service and maintenance.

34 ADJUSTING

A.  Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings,
and controls.

B.  Adjust water pressure at flushometer valves to produce proper flow.

3.5 CLEANING AND PROTECTION
A.  Clean urinals and fittings with manufacturers' recommended cleaning methods and materials.
B.  Install protective covering for installed urinals and fittings.

C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner.

END OF SECTION 224213.16
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SECTION 224216.13 - COMMERCIAL LAVATORIES

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. Lavatories.

2. Faucets.

3. Supply fittings.
4. Waste fittings.
5. Supports.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for lavatories.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.

1.4 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For lavatories and faucets to include in operation and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Servicing and adjustments of automatic faucets.

1.5 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. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size
installed.

Commercial Lavatories 224216.13-1



Bid Set

PHILADELPHIA CONVENTION CENTER November 25, 2019
Restroom Renovations

2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size
installed.

PART 2 - PRODUCTS

2.1 LAVATORIES

A.  Lavatory: Undercounter mounted.

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

a. American Standard.
b. Crane Plumbing, L.L.C.
c. Kohler Co.
d. TOTO USA, INC.
e. Zurn Industries, LLC.
2. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1.
b. Type: For Vitreous China, Front Overflow, undercounter mounting.
c. Nominal Size: 19 by 16 inches maximum.
d. Faucet-Hole Punching: No holes.
e. Faucet-Hole Location: On countertop.
f. Color: White.
g. Mounting Material: Sealant and undercounter mounting kit.

B.  Integrated Lavatory System:

1. Basis of Design Product: Subject to compliance with requirements, provide product
indicated on Drawings, Sloan, or comparable product by another manufacturer.

2. Fixture:

a.
b.
C.

TrrrE@ e

Standard: ASME A112.19.2/CSA B45.1.

Type: Integrated lavatory system.

Nominal Size: refer to architectural drawings for lavatory size, number of bowls
and accessory orientation.

Faucet-Hole Punching: refer to manufacturer for faucet hole punching and
additional counter mounted lavatory accessories.

Faucet-Hole Location: On countertop, refer to architectural drawings for location.
Body: Stainless steel

Interior as shown on the drawings: Decorative fiberglass reinforced panel
Countertop: Corian solid surface

Color: color selection by architect.

Mounting Material: Sealant and undercounter mounting kit.
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AUTOMATICALLY OPERATED LAVATORY FAUCETS

NSF Standard: Comply with NSF 372 for faucet materials that will be in contact with potable
water.

Lavatory Faucets: Automatic-type, hard-wired, electronic-sensor-operated, mixing, solid-brass
valve.

1. Basis of Design Product: Subject to compliance with requirements, provide product
indicated on Drawings, Sloan BASYS Mid-height Faucet, or comparable product by one
of the following:

American Standard.

Bradley Corporation.

Chicago Faucets; Geberit Company.
TOTO USA, INC.

a0 o

2. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.

3. 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.

4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies

and fixture hole punchings; coordinate outlet with spout and fixture receptor.
5. Body Type: Single hole.
6. Body Material: Commercial, solid brass.
7 Finish: Polished chrome plate.
8. Maximum Flow Rate: 0.5 gpm.
9. Mounting Type: Deck, concealed.
10.  Spout: Rigid type.
11.  Spout Outlet: Aerator.
12.  Drain: Not part of faucet.

SUPPLY FITTINGS

NSF Standard: Comply with NSF 372 for supply-fitting materials that will be in contact with
potable water.

Standard: ASME A112.18.1/CSA B125.1.

Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated-brass or stainless-steel wall flange.

Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

Operation: Loose key.

Risers:
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1. NPS 3/8 minimum.

2. Chrome-plated, soft-copper flexible tube riser.

WASTE FITTINGS

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.

Trap:

1. Size: NPS 1-1/4.

2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-
thick brass tube to wall; and chrome-plated, brass or steel wall flange.

3. Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch-thick
stainless-steel tube to wall; and stainless-steel wall flange.

SUPPORTS

As required by manufacturer installation instructions.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

B.

C.

D.

EXAMINATION

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

Examine counters and walls for suitable conditions where lavatories will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install lavatories level and plumb according to roughing-in drawings.
Install supports, affixed to building substrate, for wall-mounted lavatories.

Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people
with disabilities or the elderly, according to ICC/ANSI A117.1.

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 Section 220518 "Escutcheons for Plumbing Piping."
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Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements
specified in Section 079200 "Joint Sealants."

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping
Insulation."”

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 water piping requirements specified in Section 221116 "Domestic Water Piping."
Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

ADJUSTING

Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories,
fittings, and controls.

Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
After completing installation of lavatories, inspect and repair damaged finishes.

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

Provide protective covering for installed lavatories and fittings.

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

END OF SECTION 224216.13
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SECTION 224716 - PRESSURE WATER COOLERS

PART I - 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 pressure water coolers and related components.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of pressure water cooler.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.

1.4 CLOSEOUT SUBMITTALS

A.  Maintenance Data: For pressure water coolers to include in maintenance manuals.

1.5 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. Filter Cartridges: Equal to 10 percent of quantity installed for each type and size
indicated.

PART 2 - PRODUCTS

2.1 PRESSURE WATER COOLERS
A.  Pressure Water Coolers: Wall mounted, bi-level, with bottle filler.

1. Basis of Design Product: Subject to compliance with requirements, provide product
indicated on Drawings, Halsey Taylor, or comparable product by one of the following:
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a. Elkay Manufacturing Co.
b. Haws Corporation.

Standards:

a. Comply with NSF 61 Annex G.

b. Comply with ASHRAE 34, '"Designation and Safety Classification of
Refrigerants," for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant
unless otherwise indicated.

Cabinet: , all stainless steel.
Bubbler: One, with adjustable stream regulator, located on each cabinet deck.
Water Bottle Filling Capability:

a. Fill rate: 1.1 GPM minimum

b. Flow Type: Laminar flor

c. Activation: Sensor activated with automatic 20-second shut off timer.

d. Visual Display: provide number of 200z plastic water bottles served/saved.

Control: Push button or Push bar.

Drain: Grid with NPS 1-1/4 tailpiece.

Supply: NPS 3/8 with shutoff valve.

Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

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.

Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-cooled
condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage
tank, and adjustable thermostat.

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.

Energy Saving Feature — provide with function to turn off refrigeration when not in use.
Capacities and Characteristics:

Cooled Water: 8 gph.

Ambient-Air Temperature: 90 deg F.
Inlet-Water Temperature: 80 deg F.
Cooled-Water Temperature: 50 deg F.
Electrical Characteristics:

oo o

1)  Motor Horsepower: not to exceed 1/3 HP.
2)  Volts: 120-V ac.

3)  Phase: Single.

4)  Hertz: 60.

5) Full-Load Amperes: 5 Amps.

6)  Use 15 AMP minimum receptacle

Support: Water Cooler Carrier.
Water Cooler Mounting Height: Handicapped/elderly according to ICC A117.1.
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16. Cane Detection: Provide ADA Compliant Cane Detection as indicated on Contract
Drawings and in Plumbing Fixture Schedule.

SUPPORTS

Water Cooler Carrier:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Jay R. Smith Mfg. Co.
b. Josam Company.
c. MIFAB, Inc.
d. WATTS.
€.

Zurn Industries, LLC.

2. Standard: ASME A112.6.1M.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

D.

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.

INSTALLATION

Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

Set freestanding pressure water coolers on floor.
Install off-the-floor carrier supports, aftixed to building substrate, for wall-mounted fixtures.

Install mounting frames, affixed to building construction, and attach recessed, pressure water
coolers to mounting frames.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball valve. Install valves in locations where they can be
easily reached for operation. Valves are specified in Section 220523.12 "Ball Valves for
Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.
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Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "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.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
Install ball shutoff valve on water supply to each fixture. Install valve upstream from filter for
water cooler. Comply with valve requirements specified in Section 220523.12 "Ball Valves for
Plumbing Piping."

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."

ADJUSTING

Adjust fixture flow regulators for proper flow and stream height.

Adjust pressure water-cooler temperature settings.

CLEANING

After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

Clean fixtures, on completion of installation, according to manufacturer's written instructions.
Provide protective covering for installed fixtures.

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

END OF SECTION 224716
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

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. Balancing Air Systems:
a. Toilet room exhaust.
2. Testing, adjusting, and balancing existing systems and equipment.

3. Duct leakage tests.

1.3 DEFINITIONS

A.  AABC: Associated Air Balance Council.

B.  BAS: Building automation systems.

C.  NEBB: National Environmental Balancing Bureau.
D.  TAB: Testing, adjusting, and balancing.

E.  TABB: Testing, Adjusting, and Balancing Bureau.

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

G.  TDH: Total dynamic head.

1.4 INFORMATIONAL SUBMITTALS
A.  Certified TAB reports.
1. Verify existing conditions prior to start of demolition, provide report for existing
conditions.
2. Rebalance toilet room exhaust as noted on drawings.

B.  Instrument calibration reports, to include the following:

1. Instrument type and make.
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2. Serial number.

3. Application.

4. Dates of use.

5. Dates of calibration.
QUALITY ASSURANCE

TAB Specialists Qualifications: Certified by AABC.

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB
technician.

TAB Specialists Qualifications: Certified by NEBB or TABB.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."

FIELD CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB

period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.
Report deficiencies discovered before and during performance of TAB procedures. Observe and

record system reactions to changes in conditions. Record default set points if different from
indicated values.
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PREPARATION
Prepare a TAB plan that includes the following:

1. System to be tested.
2. Instrumentation to be used.
3. Sample forms with specific identification for all equipment.

Perform system-readiness checks of HVAC systems to verify system readiness for TAB work.
Include, at a minimum, the following:

1. Airside:
a. Duct systems are complete.
b. Ceilings are installed.
c. Suitable access to balancing devices and equipment is provided.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.

Mark equipment and balancing devices, including damper-control positions, fan-speed-control
levers, and similar controls and devices, with paint or other suitable, permanent identification

material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Cross-check the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

Determine the best locations for accurate duct-airflow measurements.

Check for airflow blockages.

Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

PROCEDURES
Adjust air inlets and outlets for each space to indicated airflows.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure inlets and outlets airflow.

Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after they have been adjusted.

el o e
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Verify final system conditions.

1. Re-measure and confirm that total airflow is within design.
2. Mark all final settings.

DUCT LEAKAGE TESTS

Witness the duct pressure testing performed by Installer.

Verity that proper test methods are used and that leakage rates are within specified tolerances.

Report deficiencies observed.

PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS

Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and in working
order. Verify the following:

1. New filters are installed.

2. Fans are clean.

3. Bearings and other parts are properly lubricated.

4. Deficiencies noted in the preconstruction report are corrected.
TOLERANCES

Set HVAC system's airflow rates within the following tolerances:

1. Exhaust: Plus or minus 10 percent.

PROGRESS REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report to document existing conditions of existing
toilet room exhaust.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

General Report Data: In addition to form titles and entries, include the following data:
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Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

0. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

11.  Summary of contents including the following:

S0P R WD =

a. Indicated versus final performance.
b. Notable characteristics of systems.

C.  System Diagrams: Include schematic layouts of air distribution systems. Present each system
with single-line diagram and include the following:

1. Duct, outlet, and inlet sizes.
2. Position of balancing devices.

D.  Device Reports:

1. Test Data (Indicated and Actual Values):

a. Airflow rate in cfm.
b. Preliminary rate as needed in cfim.
c. Final rate in cfm.

3.11 VERIFICATION OF TAB REPORT

A.  The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
Owner.

B.  Prepare test and inspection reports.

3.12 ADDITIONAL TESTS

A.  Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

END OF SECTION 230593
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SECTION 233113 - METAL DUCTS

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:

Single-wall rectangular ducts and fittings.
Single-wall round and flat-oval ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

LR =

B. Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

1.3 PERFORMANCE REQUIREMENTS

A.  Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule" Article.

B.  Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

1.4 ACTION SUBMITTALS
A.  Product Data: For each product.
B.  Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.

Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
Fittings.

Reinforcement and spacing.

Seam and joint construction.

nhkwbd
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Delegated-Design Submittal:

Sheet metal thicknesses.

Joint and seam construction and sealing.

Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.

b=

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout.

2. Suspended ceiling components.

Structural members to which duct will be attached.

4. Items penetrating finished ceiling including the following:

et

Luminaires.
Speakers.
Sprinklers.
Access panels.

a0 o

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

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."

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-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

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

Metal Ducts 233113-2
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sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND AND FLAT-OVAL 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. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Ductmate Industries, Inc.

Elgen Manufacturing.

Linx Industries (formerly Lindab).
McGill AirFlow LLC.

MKT Metal Manufacturing.
SEMCO LLC.

Set Duct Manufacturing.

Sheet Metal Connectors, Inc.
Spiral Manufacturing Co., Inc.
Stamped Fittings Inc.

PR me oo o

Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the
round sides connecting the flat portions of the duct (minor dimension).

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 90 inches in diameter with butt-welded longitudinal
seams.
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) 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."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
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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: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

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 Alloy 3003, H14 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, minimum,
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 or White.

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating.

9]

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 reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

SEALANT AND GASKETS

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.

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.

2. Tape Width: 3 inches.

Metal Ducts 233113 -4
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Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.

C. Water-Based Joint and Seam Sealant:

PRI PR =

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

D. Solvent-Based Joint and Seam Sealant:

XA B

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive or negative.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

E. Flanged Joint Sealant: Comply with ASTM C 920.

A S

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

F. Round Duct Joint O-Ring Seals:

1.

2.
3.

Metal Ducts

Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be
rated for10-inch wg 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.
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HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

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.

PART 3 - EXECUTION

3.1

A.

B.

E.

G.

H.

L

DUCT INSTALLATION
Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. 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 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 1 inch, plus allowance for insulation thickness.

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
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flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials.

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 to 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.

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 at a minimum to the following seal classes according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Conditioned Space, Exhaust Ducts: Seal Class B.
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-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
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 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for

slabs less than 4 inches thick.
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Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "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 of each elbow and within 48 inches 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 16
feet.

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.
CONNECTIONS

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.
FIELD QUALITY CONTROL

Perform tests and inspections.

Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report

for each test.
2. Test the following systems:

a. Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct
sections totaling no less than 50 percent of total installed duct area.
b. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative

duct sections totaling no less than 50 percent of total installed duct area.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements.

4. Test for leaks before applying external insulation.

5. 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.
6. Give seven days' advance notice for testing.

Duct System Cleanliness Tests:

L. Visually inspect duct system to ensure that no visible contaminants are present.
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2. 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
Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 0.75 mg/100 sq. cm.

Duct system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

DUCT CLEANING
Clean new and existing duct system(s) before testing, adjusting, and balancing.
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. Provide insulated panels for insulated or lined duct. Patch
insulation and liner as recommended by duct liner manufacturer. 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.

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.

Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).
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. Dedicated exhaust and ventilation components air systems.

Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.
2. Use vacuum-collection devices that are operated continuously during cleaning. Connect

vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

4. Provide drainage and cleanup for wash-down procedures.

5. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus

is present. Apply antimicrobial agents according to manufacturer's written instructions
after removal of surface deposits and debris.
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3.9 START UP

A.  Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing
for HVAC."

3.10 DUCT SCHEDULE
A.  Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 1-inch wg.
b. Minimum SMACNA Seal Class: A.
c. SMACNA Leakage Class: 12.

B.  Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:

1)  Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2)  Mitered Type RE 4 without vanes.

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

c. 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."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.

1)  Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three
segments for 90-degree elbow.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
C.  Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible," Figure 4-6, "Branch Connection."
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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 fpm or Lower: 90-degree tap.

END OF SECTION 233113
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SECTION 233713.23 - REGISTERS AND GRILLES

PART I - 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. Fixed face registers and grilles.
2. Linear bar grilles.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

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. Register and Grille Schedule: Indicate drawing designation, room location, quantity,

model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 GRILLES

A. Fixed Face Grille:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Carnes Company.
b. Krueger.
c. Nailor Industries Inc.
d. Price Industries.
€. Titus.

Material: Aluminum,

Finish: Baked enamel, color selected by Architect.
Face Blade Arrangement: spaced 1/2 inch apart.
Frame: 1-1/4 inches wide.

Mounting Frame: For GWB Ceiling.
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B. Linear Bar Grilles

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

Carnes Company.
Krueger.

Nailor Industries Inc.
Price Industries.
Titus.

opo o

Material: Aluminum,

Finish: Baked enamel, color selected by Architect.
Face Blade Arrangement: Refer to Grille Schedule.
Core Construction: Integral.

Distribution plenum.

SR LN

a. Internal insulation.
b. Inlet damper.

7. Frame: 1-1/4 inches wide.
8. Mounting Frame: For GWB Ceiling.
2.2 SOURCE QUALITY CONTROL
A.  Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of
Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas where registers and grilles are installed for compliance with requirements for
installation tolerances and other conditions affecting performance of equipment.

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

3.2 INSTALLATION
A.  Install registers and grilles level and plumb.

B.  Outlets and Inlets Locations: 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.
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C. Install registers and grilles with airtight connections to ducts and to allow service and
maintenance.

D.  Provide matching blanked-off sections for continuous appearance of grille where noted on plan.

33 ADJUSTING

A.  After installation, adjust registers and grilles to air patterns indicated, or as directed, before
starting air balancing.

END OF SECTION 233713.23
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

Revise this Section by deleting and inserting text to meet Project-specific requirements.

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. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.

1.3 DEFINITIONS
A. RoHS: Restriction of Hazardous Substances.

B.  VFC: Variable-frequency controller.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.5 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.
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B.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Belden Inc.

2. General Cable Technologies Corporation.
3. Okonite Company (The).

4. Southwire Company.

5. WESCO.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

D.  Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

E.  Conductor Insulation:
1. Type THHN and Type THWN-2: Comply with UL §83.
2. Type XHHW-2: Comply with UL 44.
22 METAL-CLAD CABLE, TYPE MC

A.  Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

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

following:

1. Belden Inc.

2. General Cable Technologies Corporation.
3. Okonite Company (The).

4. Southwire Company.

5. WESCO.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.

3. RoHS compliant.

4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

D. Circuits:

1. Single circuit and multicircuit with color-coded conductors.
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2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424,

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

Ground Conductor: Insulated.
Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

Armor: Aluminum, interlocked.

Jacket: PVC applied over armor.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

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

3M Electrical Products.

Hubbell Power Systems, Inc.

0-Z/Gedney; a brand of Emerson Industrial Automation.

TE Connectivity Ltd.

Thomas & Betts Corporation; A Member of the ABB Group.

M

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper.

2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1

A.

B.

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.
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Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors
in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

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.

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.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

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.
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Wiring at Outlets: Install conductor at each outlet, with at least 6 inches 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 seals 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

Perform tests and inspections with the assistance of a factory-authorized service representative.

1. 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:

2. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.
b. Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3)  Thermographic survey.

c. Inspect compression-applied connectors for correct cable match and indentation.

d. Inspect for correct identification.

e. Inspect cable jacket and condition.

f. Insulation-resistance test on each conductor for ground and adjacent conductors.
Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V
rated cable for a one-minute duration.

g. Continuity test on each conductor and cable.

h. Uniform resistance of parallel conductors.
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3. Initial Infrared Scanning: After Substantial Completion, but before 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. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

b. Record of Infrared Scanning: Prepare a certified report that identifies switches

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

B.  Cables will be considered defective if they do not pass tests and inspections.

C.  Prepare test and inspection reports to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve

compliance with requirements.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

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 grounding and bonding systems and equipment.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

QUALITY ASSURANCE

Testing Agency Qualifications: Certified by NETA.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

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.

MANUFACTURERS

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

Burndy; Part of Hubbell Electrical Systems.

ERICO International Corporation.

0-Z/Gedney; a brand of Emerson Industrial Automation.
SIEMENS Industry, Inc.; Energy Management Division.
Thomas & Betts Corporation; A Member of the ABB Group.

SNk W=
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23 CONDUCTORS

A.  Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

B.  Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.

4, Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper

ferrules; 1-5/8 inches wide and 1/16 inch thick.

24 CONNECTORS
A.  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.

B.  Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

C. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual,
tin-plated or silicon bronze bolts.

D.  Cable-to-Cable Connectors: Compression type, copper or copper alloy.

E. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.

F. Conduit Hubs: Mechanical type, terminal with threaded hub.

G.  Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.

H.  Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.
L Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.

J. Straps: Solid copper, copper lugs. Rated for 600 A.
K.  Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal two-piece clamp.
L. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
M.  Water Pipe Clamps:
L. Mechanical type, two pieces with stainless-steel bolts.
a. Material: Die-cast zinc alloy.
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b. Listed for direct burial.

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct
burial.

25 GROUNDING ELECTRODES

A.  Ground Rods: Copper-clad steel; 3/4 inch by 10 feet.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger 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. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connections to Structural Steel: Welded connectors.

3.2 EQUIPMENT GROUNDING

A.  Install insulated equipment 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:

1. Feeders and branch circuits.

2. Lighting circuits.

3. Receptacle circuits.

4. Single-phase motor and appliance branch circuits.
5. Flexible raceway runs.

6. Armored and metal-clad cable runs.

C.  Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor
connected to the receptacle grounding terminal. Isolate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated.
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