SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

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

Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons.

Grout.

Mechanical demolition.

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

11.  Concrete bases.

12.  Supports and anchorages.

CoNoUrWDE

DEFINITIONS

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

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

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

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

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

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

2. CPVC: Chlorinated polyvinyl chloride plastic.
3. PE: Polyethylene plastic.
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14

15

1.6

1.7

4, PVC: Polyvinyl chloride plastic.

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

SUBMITTALS

Product Data: For the following:

Transition fittings.

Dielectric fittings.

Mechanical sleeve seals.
Escutcheons.

pPONPRE

Welding certificates.

QUALITY ASSURANCE

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

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

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

DELIVERY, STORAGE, AND HANDLING

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

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

COORDINATION

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

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

Coordinate requirements for access panels and doors for mechanical items requiring access that are
concealed behind finished surfaces. Access panels and doors are specified in Division 8 Section .
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PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS
In other Part 2 articles where subparagraph titles below introduce lists, the following requirements

apply for product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.
PIPE, TUBE, AND FITTINGS

Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining
methods.

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

JOINING MATERIALS
Refer to individual Division 15 piping Sections for special joining materials not listed below.

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

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

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

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

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

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

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

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing,
unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise
indicated.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness
and chemical analysis of steel pipe being welded.
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2.4

2.5

Solvent Cements for Joining Plastic Piping:

ABS Piping: ASTM D 2235.

CPVC Piping: ASTM F 493.

PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
PVC to ABS Piping Transition: ASTM D 3138.

PObdPR

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

TRANSITION FITTINGS

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

1. Manufacturers:

Cascade Waterworks Mfg. Co.

Dresser Industries, Inc.; DMD Div.

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

Smith-Blair, Inc.

Viking Johnson.

~poooTw

2. Underground Piping NPS 1-1/2 (DN 40) and Smaller: Manufactured fitting or coupling.
3. Underground Piping NPS 2 (DN 50) and Larger: AWWA C219, metal sleeve-type coupling.
4 Aboveground Pressure Piping: Pipe fitting.

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

1. Manufacturers:
a. Eslon Thermoplastics.
b. Thompson Plastics, Inc.

DIELECTRIC FITTINGS

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

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

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

1. Manufacturers:
a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
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g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining;
threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).
1. Manufacturers:
a. Calpico, Inc.
b. Lochinvar Corp.
E. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain,
threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F
(107 deg C).
1. Manufacturers:
a. Perfection Corp.
b. Precision Plumbing Products, Inc.
C. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.
2.6 SLEEVES
A.  Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
B.  Sleeve in paragraph below is availablSleeve in paragraph below is without seepage holes and
cannot be used instead of a floor drain.
C. Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
D. PVC Pipe: ASTM D 1785, Schedule 40.
E. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for
attaching to wooden forms.
2.7 ESCUTCHEONS
A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated finish.
C. One-Piece, Cast-Brass Type: With set screw.
1. Finish: Verify finish with architect.
D. Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1. Finish: Verify finish with architect.
E. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.
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2.8

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

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

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

3. Packaging: Premixed and factory packaged.

4 Verify all grout types and colors with architect.

PART 3 - EXECUTION

3.1

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 15 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.

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

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

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

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

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

Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated finish.

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

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

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-
steel or cast brass.type. Verify finish with architect.

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

Greenland Hills — Phase | Addition BASIC MECHANICAL MATERIALS AND METHODS

Oglesby Greene Architects 15050-6 18 September 2009



3.2

g. All other penetrations, one piece with finish selected by architect.
Sleeves are not required for core-drilled holes.
Permanent sleeves are not required for holes formed by removable PE sleeves.

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

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

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

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

Install sleeves in new walls and slabs as new walls and slabs are constructed.
Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space
between sleeve and pipe or pipe insulation. Use the following sleeve materials:

wnN

a. PVC or Steel Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).
b. Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger, penetrating gypsum-board
partitions.

4, Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using joint sealants appropriate for size, depth, and location of joint. Refer to
Division 7 Section "Joint Sealants" for materials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.

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

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe
penetrations. Seal pipe penetrations with firestop materials. Refer to Division 7 .

Verify final equipment locations for roughing-in.

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

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections specifying
piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
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C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

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

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

F. 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:

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

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

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

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

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.
2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
4 PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket
fittings according to ASTM D 2855.
5. PVC Nonpressure Piping: Join according to ASTM D 2855.
6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.
J. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.
K. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212,
3.3 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

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

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

4, Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials
of dissimilar metals.
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3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.
B. Install equipment level and plumb, parallel and perpendicular to other building systems and

components in exposed interior spaces, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.
E. Install equipment per all seismic restraint requirements.
35 PAINTING
A. Painting of mechanical systems, equipment, and components is specified in Division 9 .Damage and

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

END OF SECTION
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SECTION 15060

HANGERS AND SUPPORTS

PART 1 - GENERAL

11

12

13

14

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes hangers and supports for mechanical system piping and equipment.

Related Sections include the following:

1. Division 5 for materials for attaching hangers and supports to building structure.

DEFINITIONS

MSS: Manufacturers Standardization Society for the Valve and Fittings Industry.

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports.”

PERFORMANCE REQUIREMENTS

Design channel support systems for piping to support multiple pipes capable of supporting combined
weight of supported systems, system contents, and test water.

SUBMITTALS

Product Data: For each type of pipe hanger, channel support system component, and thermal-
hanger shield insert indicated.

Welding Certificates: Copies of certificates for welding procedures and operators.

QUALITY ASSURANCE

Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:
Section IX, "Welding and Brazing Qualifications."
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PART 2 - PRODUCTS

2.1

2.2

Greenland Hills UMC

MANUFACTURERS

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

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

1.

Pipe Hangers:

TART T SQ@ T oo0 T

AAA Technology and Specialties Co., Inc.

B-Line Systems, Inc.

Carpenter & Patterson, Inc.

Empire Tool & Manufacturing Co., Inc.
Globe Pipe Hanger Products, Inc.
Grinnell Corp.

GS Metals Corp.

Michigan Hanger Co., Inc.

National Pipe Hanger Corp.

PHD Manufacturing, Inc.

PHS Industries, Inc.

Piping Technology & Products, Inc.

Channel Support Systems:

S@moao0oTy

B-Line Systems, Inc.
Grinnell Corp.; Power-Strut Unit.
GS Metals Corp.

Michigan Hanger Co., Inc.; O-Strut Div.

National Pipe Hanger Corp.
Thomas & Betts Corp.
Unistrut Corp.

Wesanco, Inc.

Thermal-Hanger Shield Inserts:
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Carpenter & Patterson, Inc.
Michigan Hanger Co., Inc.

PHS Industries, Inc.

Pipe Shields, Inc.

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

MANUFACTURED UNITS

Pipe Hangers, Supports, and Components:

MSS SP-58, factory-fabricated components. Refer to

"Hanger and Support Applications" Article in Part 3 for where to use specific hanger and support

types.

1.
2.

Galvanized, Metallic Coatings: For piping and equipment that will not have field-applied finish.
Nonmetallic Coatings: On attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
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2.3

Channel Support Systems: MFMA-2, factory-fabricated components for field assembly.

1. Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.
2. Nonmetallic Coatings: On attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Thermal-Hanger Shield Inserts: 100-psi (690-kPa) minimum compressive-strength insulation,
encased in sheet metal shield.

1. Material for Cold Piping: ASTM C 552, Type | cellular glass or water-repellent-treated,
ASTM C 533, Type | calcium silicate with vapor barrier.

2. Material for Cold Piping: ASTM C 552, Type | cellular glass with vapor barrier.

3. Material for Cold Piping: Water-repellent-treated, ASTM C 533, Type | calcium silicate with

vapor barrier.

Material for Hot Piping: ASTM C 552, Type |l cellular glass or water-repellent-treated,

ASTM C 533, Type | calcium silicate.

Material for Hot Piping: ASTM C 552, Type | cellular glass.

Material for Hot Piping: Water-repellent-treated, ASTM C 533, Type | calcium silicate.

For Trapeze or Clamped System: Insert and shield cover entire circumference of pipe.

For Clevis or Band Hanger: Insert and shield cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below

ambient air temperature.

R
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MISCELLANEOUS MATERIALS

Mechanical-Anchor Fasteners:  Insert-type attachments with pull-out and shear capacities
appropriate for supported loads and building materials where used.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and galvanized.
1.

PART 3 - EXECUTION

3.1

HANGER AND SUPPORT APPLICATIONS
Specific hanger requirements are specified in Sections specifying equipment and systems.

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

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Specification Sections, install the following types:

1. Adjustable Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated
stationary pipes, NPS 1/2 to NPS 30 (DN15 to DN750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F (49 to
232 deg C) pipes, NPS 4 to NPS 16 (DN100 to DN400), requiring up to 4 inches (100 mm) of
insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes,
NPS 3/4 to NPS 24 (DN20 to DN600), requiring clamp flexibility and up to 4 inches (100 mm)
of insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to NPS 24
(DN15 to DN600), if little or no insulation is required.
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5. Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4 (DN15 to DN100),
to allow off-center closure for hanger installation before pipe erection.

6. Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8 (DN20 to DN200).

7. Adjustable Steel Band Hangers (MSS Type 7): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8 (DN15 to DN200).
8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary pipes,

NPS 1/2 to NPS 8 (DN15 to DN200).

9. Adjustable Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2 (DN15 to DN50).

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8 (DN10 to DN200).

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3 (DN10 to DN80).

12. U-Bolts (MSS Type 24): For support of heavy pipe, NPS 1/2 to NPS 30 (DN15 to DN750).

13.  Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.

14. Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS 36 (DN100 to
DN900), with steel pipe base stanchion support and cast-iron floor flange.

15.  Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to NPS 36 (DN100 to
DN900), with steel pipe base stanchion support and cast-iron floor flange and with U-bolt to
retain pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36 (DN65 to DN900), if vertical adjustment is required, with steel pipe base
stanchion support and cast-iron floor flange.

D. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Specification Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to NPS 20
(DN20 to DN500).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 3/4 to
NPS 20 (DN20 to DN500), if longer ends are required for riser clamps.

E. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Specification Sections, install the following types:

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy loads.
Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building
attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping
installations.
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F. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Specification Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation
that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended by manufacturer to prevent
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe, 360-degree insert of high-
density, 100-psi (690-kPa) minimum compressive-strength, water-repellent-treated calcium
silicate or cellular-glass pipe insulation, same thickness as adjoining insulation with vapor
barrier and encased in 360-degree sheet metal shield.
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3.2

HANGER AND SUPPORT INSTALLATION

Pipe Hanger and Support Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building structure.

Channel Support System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled channel systems.

1. Field assemble and install according to manufacturer's written instructions.
2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D-1.1.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other
accessories.

Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends, and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum pipe
deflections allowed by ASME B31.9, "Building Services Piping," is not exceeded.

Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert
with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits according to ASME B31.9.
2. Install MSS SP-58, Type 39 protection saddles, if insulation without vapor barrier is indicated.

Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution
plate for pipe NPS 4 (DN100) and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall
span arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution
plate for pipe NPS 4 (DN100) and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2 (DN8 to DN90): 12 inches (305 mm) long and 0.048 inch (1.22

mm) thick.
b. NPS 4 (DN100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
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C. NPS 5 and NPS 6 (DN125 and DN150): 18 inches (457 mm) long and 0.06 inch (1.52

mm) thick.
5. Insert Material: Length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
3.3 EQUIPMENT SUPPORTS
A. Fabricate structural-steel stands to suspend equipment from structure above or to support equipment
above floor.
B. Grouting: Place grout under supports for equipment and make smooth bearing surface.
3.4 ADJUSTING
A. Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve

indicated slope of pipe.

END OF SECTION
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SECTION 15081

DUCT INSULATION

PART 1 - GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes semirigid and flexible duct, plenum, and breeching insulation; insulating
cements; field-applied jackets; accessories and attachments; and sealing compounds.

Related Sections include the following:

1. Division 7 Section "Firestopping"” for firestopping materials and requirements for penetrations
through fire and smoke barriers.

2. Division 15 Section "Equipment Insulation” for insulation materials and application for pumps,
tanks, hydronic specialties, and other equipment.

3. Division 15 Section "Pipe Insulation” for insulation for piping systems.

4. Division 15 Section "Metal Ducts" for duct liner.

SUBMITTALS

Product Data: ldentify thermal conductivity, thickness, and jackets (both factory and field applied, if
any), for each type of product indicated.

Shop Drawings: Show fabrication and installation details for the following:

1. Removable insulation sections at access panels.
2. Application of field-applied jackets.
3. Applications at linkages for control devices.

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

Installer Certificates: Signed by the Contractor certifying that installers comply with requirements.

QUALITY ASSURANCE
Installer Qualifications: Skilled mechanics who have 3 years experience.

Fire-Test-Response Characteristics: As determined by testing materials identical to those specified
in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities
having jurisdiction. Factory label insulation and jacket materials and sealer and cement material
containers with appropriate markings of applicable testing and inspecting agency.
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15

1.6

17

1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke-developed rating
of 50 or less.

2. Insulation Installed Outdoors: Flame-spread rating of 75 or less, and smoke-developed rating
of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Ship insulation materials in containers marked by manufacturer with appropriate ASTM

specification designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate clearance requirements with duct Installer for insulation application.

SCHEDULING

Schedule insulation application after testing duct systems. Insulation application may begin on
segments of ducts that have satisfactory test results.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

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

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

1. Mineral-Fiber Insulation:
a. CertainTeed Manson.
b. Knauf FiberGlass GmbH.
C. Owens-Corning Fiberglas Corp.

INSULATION MATERIALS

Mineral-Fiber Board Thermal Insulation: Glass fibers bonded with a thermosetting resin. Comply
with ASTM C 612, Type IB, without facing and with all-service jacket manufactured from kraft paper,
reinforcing scrim, aluminum foil, and viny! film.

Mineral-Fiber Blanket Thermal Insulation: Glass fibers bonded with a thermosetting resin. Comply
with ASTM C 553, Type Il, without facing and with all-service jacket manufactured from kraft paper,
reinforcing scrim, aluminum foil, and vinyl film.

1.

ACCESSORIES AND ATTACHMENTS

Glass Cloth and Tape: Comply with MIL-C-20079H, Type | for cloth and Type Il for tape. Woven
glass-fiber fabrics, plain weave, presized a minimum of 8 0z./sq. yd. (270 g/sg. m).
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2.4

1. Tape Width: 4 inches (100 mm).
Bands: 3/4 inch (19 mm) wide, in one of the following materials compatible with jacket:

1. Stainless Steel: ASTM A 666, Type 304; 0.020 inch (0.5 mm) thick.
2. Galvanized Steel: 0.005 inch (0.13 mm) thick.

Wire: 0.080-inch (2.0-mm), nickel-copper alloy; 0.062-inch (1.6-mm), soft-annealed, stainless steel;
or 0.062-inch (1.6-mm), soft-annealed, galvanized steel.

Weld-Attached Anchor Pins and Washers: Copper-coated steel pin for capacitor-discharge welding
and galvanized speed washer. Pin length sufficient for insulation thickness indicated.

1. Welded Pin Holding Capacity: 100 Ib (45 kg) for direct pull perpendicular to the attached
surface.

Adhesive-Attached Anchor Pins and Speed Washers: Galvanized steel plate, pin, and washer
manufactured for attachment to duct and plenum with adhesive. Pin length sufficient for insulation
thickness indicated.

1. Adhesive: Recommended by the anchor pin manufacturer as appropriate for surface
temperatures of ducts, plenums, and breechings; and to achieve a holding capacity of 100 Ib
(45 kg) for direct pull perpendicular to the adhered surface.

Self-Adhesive Anchor Pins and Speed Washers: Galvanized steel plate, pin, and washer
manufactured for attachment to duct and plenum with adhesive. Pin length sufficient for insulation
thickness indicated.

VAPOR RETARDERS

Mastics: Materials recommended by insulation material manufacturer that are compatible with
insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

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

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 APPLICATION REQUIREMENTS

Apply insulation materials, accessories, and finishes according to the manufacturer's written

instructions; with smooth, straight, and even surfaces; and free of voids throughout the length of
ducts and fittings.
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B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required
for each duct system.

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

D. Apply multiple layers of insulation with longitudinal and end seams staggered.
E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.
F. Keep insulation materials dry during application and finishing.

G. Apply insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by the insulation material manufacturer.

H. Apply insulation with the least number of joints practical.

l. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder integrity,
unless otherwise indicated.

J. Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-retarder mastic. Apply insulation continuously
through hangers and around anchor attachments.

K. Insulation Terminations: For insulation application where vapor retarders are indicated, seal ends
with a compound recommended by the insulation material manufacturer to maintain vapor retarder.

L. Apply insulation with integral jackets as follows:

1. Pull jacket tight and smooth.

2. Joints and Seams: Cover with tape and vapor retarder as recommended by insulation
material manufacturer to maintain vapor seal.
3. Vapor-Retarder Mastics: Where vapor retarders are indicated, apply mastic on seams and

joints and at ends adjacent to duct flanges and fittings.

M. Cut insulation according to manufacturer's written instructions to prevent compressing insulation to
less than 75 percent of its nominal thickness.

N. Install vapor-retarder mastic on ducts and plenums scheduled to receive vapor retarders.

1. Ducts with Vapor Retarders: Overlap insulation facing at seams and seal with vapor-retarder
mastic and pressure-sensitive tape having same facing as insulation. Repair punctures,
tears, and penetrations with tape or mastic to maintain vapor-retarder seal.

2. Ducts without Vapor Retarders: Overlap insulation facing at seams and secure with outward
clinching staples and pressure-sensitive tape having same facing as insulation.

O. Roof Penetrations: Apply insulation for interior applications to a point even with top of roof flashing.
1. Seal penetrations with vapor-retarder mastic.
2. Apply insulation for exterior applications tightly joined to interior insulation ends.
3. Seal insulation to roof flashing with vapor-retarder mastic.

P. Interior Wall and Partition Penetrations: Apply insulation continuously through walls and partitions,

except fire-rated walls and partitions.

Q. Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire/smoke damper sleeves for
fire-rated wall and partition penetrations.
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R. Floor Penetrations: Terminate insulation at underside of floor assembly and at floor support at top of

floor.
1. For insulation indicated to have vapor retarders, taper termination and seal insulation ends
with vapor-retarder mastic.
3.4 MINERAL-FIBER INSULATION APPLICATION
A. Blanket Applications for Ducts and Plenums: Secure blanket insulation with adhesive and anchor

pins and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per square foot,
for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.

3. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides of

vertical ducts as follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, along longitudinal
centerline of duct. Space 3 inches (75 mm) maximum from insulation end joints, and
16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm). Space 16 inches (400
mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints. Apply
additional pins and clips to hold insulation tightly against surface at cross bracing.

C. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.
d. Do not overcompress insulation during installation.
4, Impale insulation over anchors and attach speed washers.
5. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation
surface. Cover exposed pins and washers with tape matching insulation facing.
6. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches

(50 mm) from one edge and one end of insulation segment. Secure laps to adjacent
insulation segment with 1/2-inch (13-mm) staples, 1 inch (25 mm) o.c., and cover with
pressure-sensitive tape having same facing as insulation.

7. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end
joints. Secure with steel band at end joints and spaced a maximum of 18 inches (450 mm)
o0.C.

8. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for

each surface. Apply insulation on round and flat-oval duct elbows with individually mitered
gores cut to fit the elbow.

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with
6-inch- (150-mm-) wide strips of the same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with anchor pins spaced 6 inches (150 mm)
o0.C.

10.  Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to
receive vapor retarder.

B. Board Applications for Ducts and Plenums: Secure board insulation with adhesive and anchor pins
and speed washers.

1. Apply adhesives according to manufacturer's recommended coverage rates per square foot,
for 100 percent coverage of duct and plenum surfaces.
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
3. Space anchor pins as follows:
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3.5

a. On duct sides with dimensions 18 inches (450 mm) and smaller, along longitudinal
centerline of duct. Space 3 inches (75 mm) maximum from insulation end joints, and
16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm). Space 16 inches (400
mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints. Apply
additional pins and clips to hold insulation tightly against surface at cross bracing.

C. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.
d. Do not overcompress insulation during installation.

Cut excess portion of pins extending beyond speed washers or bend parallel with insulation
surface. Cover exposed pins and washers with tape matching insulation facing.

Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches
(50 mm) from one edge and one end of insulation segment. Secure laps to adjacent
insulation segment with 1/2-inch (13-mm) staples, 1 inch (25 mm) o.c., and cover with
pressure-sensitive tape having same facing as insulation.

Apply insulation on rectangular duct elbows and transitions with a full insulation segment for
each surface. Groove and score insulation to fit as closely as possible to outside and inside
radius of elbows. Apply insulation on round and flat-oval duct elbows with individually mitered
gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with
6-inch- (150-mm-) wide strips of the same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with anchor pins spaced 6 inches (150 mm)
o0.C.

Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to
receive vapor retarder.

Seal longitudinal seams and end joints with manufacturer's recommended adhesive. Cement
to avoid openings in insulation that will allow passage of air to the duct and plenum surface.

DUCT SYSTEM APPLICATIONS

Insulation materials and thicknesses are specified in schedules at the end of this Section.

Materials and thicknesses for systems listed below are specified in schedules at the end of this
Section.

Insulate the following plenums and duct systems not specified to be lined.

1.
2.

Indoor concealed supply-, return-, and outside-air ductwork.
Indoor exposed supply-, return-, and outside-air.

Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following systems,
materials, and equipment:

ONogr~wWNE

Factory-insulated flexible ducts.

Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections.
Flexible connectors.

Vibration-control devices.

Testing agency labels and stamps.

Nameplates and data plates.

Access panels and doors in air-distribution systems.

Exposed ductwork in retail area and spiral round duct in warehouse..
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3.6 INDOOR DUCT AND PLENUM APPLICATION SCHEDULE

A. Service: Rectangular Supply, return, outside-air ducts.
1. Material: Mineral-fiber blanket
2. Thickness: Min. 2 inches R=8.
3. Number of Layers: One.
4. Vapor Retarder Required: Yes.
B. Service: Round, supply, outside, return -air ducts
1. Material: Mineral-fiber blanket
2. Thickness Min.2 inches R=8.
3. Number of Layers: One

END OF SECTION
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SECTION 15083

PIPE INSULATION

PART 1 - GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-applied
jackets; accessories and attachments; and sealing compounds.

Related Sections include the following:

1. Division 7 Section "Firestopping"” for firestopping materials and requirements for penetrations
through fire and smoke barriers.

2. Division 15 Section "Duct Insulation” for insulation for ducts and plenums.

3. Division 15 Section "Hangers and Supports" for pipe insulation shields and protection saddles.

SUBMITTALS

Product Data: ldentify thermal conductivity, thickness, and jackets (both factory and field applied, if
any), for each type of product indicated.

Shop Drawings: Show fabrication and installation details for the following:

1. Application of protective shields, saddles, and inserts at pipe hangers for each type of
insulation and hanger.

2. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of
insulation.

3. Removable insulation at piping specialties and equipment connections.

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

Installer Certificates: Signed by the Contractor certifying that installers comply with requirements.

QUALITY ASSURANCE
Installer Qualifications: Skilled mechanics who have 3 years experience.

Fire-Test-Response Characteristics: As determined by testing materials identical to those specified
in this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities
having jurisdiction. Factory label insulation and jacket materials and sealer and cement material
containers with appropriate markings of applicable testing and inspecting agency.
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1.6

1.7

1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke-developed rating
of 50 or less.

2. Insulation Installed Outdoors: Flame-spread rating of 75 or less, and smoke-developed rating
of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Ship insulation materials in containers marked by manufacturer with appropriate ASTM

specification designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in Division 15
Section "Hangers and Supports."

Coordinate clearance requirements with piping Installer for insulation application.

Coordinate installation and testing of steam or electric heat tracing.

SCHEDULING

Schedule insulation application after testing piping systems and, where required, after installing and
testing heat-trace tape. Insulation application may begin on segments of piping that have
satisfactory test results.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

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

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

1. Mineral-Fiber Insulation:
a. CertainTeed Manson.
b. Knauf FiberGlass GmbH.
C. Owens-Corning Fiberglas Corp.
d. Schuller International, Inc.

2. Flexible Elastomeric Thermal Insulation:
a. Armstrong World Industries, Inc.

b. Rubatex Corp.

INSULATION MATERIALS

Mineral-Fiber Insulation: Glass fibers bonded with a thermosetting resin complying with the
following:
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2.3

1. Preformed Pipe Insulation: Comply with ASTM C 547, Type 1, with factory-applied, all-
purpose, vapor-retarder jacket.

2. Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes and grades:

a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, for
sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced glass-
fiber insulation.

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

3. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor
applications. Comply with MIL-C-19565C, Type Il.

4. Mineral-Fiber Insulating Cements: Comply with ASTM C 195.

Expanded or Exfoliated Vermiculite Insulating Cements: Comply with ASTM C 196.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with

ASTM C 449/C 449M.

oo

Flexible Elastomeric Thermal Insulation: Closed-cell, sponge- or expanded-rubber materials.
Comply with ASTM C 534, Type | for tubular materials and Type |l for sheet materials.

1. Adhesive: As recommended by insulation material manufacturer.
2. Ultraviolet-Protective Coating: As recommended by insulation manufacturer.

Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for dimensions used in
preforming insulation to cover valves, elbows, tees, and flanges.
1. Adhesive: As recommended by insulation material manufacturer.

Standard PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 20-mil- (0.5-mm-)
thick, high-impact, ultraviolet-resistant PVC.

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

2. Adhesive: As recommended by insulation material manufacturer.

ACCESSORIES AND ATTACHMENTS

Glass Cloth and Tape: Comply with MIL-C-20079H, Type | for cloth and Type Il for tape. Woven
glass-fiber fabrics, plain weave, presized a minimum of 8 0z./sq. yd. (270 g/sg. m).

1. Tape Width: 4 inches (100 mm).
Bands: 3/4 inch (19 mm) wide, in one of the following materials compatible with jacket:

Stainless Steel: ASTM A 666, Type 304; 0.020 inch (0.5 mm) thick.
Galvanized Steel: 0.005 inch (0.13 mm) thick.

Aluminum: 0.007 inch (0.18 mm) thick.

Brass: 0.010 inch (0.25 mm) thick.

Nickel-Copper Alloy: 0.005 inch (0.13 mm) thick.

arONRE

Wire: 0.080-inch (2.0-mm), nickel-copper alloy; 0.062-inch (1.6-mm), soft-annealed, stainless steel;
or 0.062-inch (1.6-mm), soft-annealed, galvanized steel.
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24 VAPOR RETARDERS

A. Mastics: Materials recommended by insulation material manufacturer that are compatible with

insulation materials, jackets, and substrates.
PART 3 - EXECUTION
3.1 EXAMINATION

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

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

3.2 PREPARATION

A. Surface Preparation: Clean and dry pipe and fitting surfaces. Remove materials that will adversely
affect insulation application.

3.3 GENERAL APPLICATION REQUIREMENTS

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written
instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping,
including fittings, valves, and specialties.

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required
for each piping system.

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

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.

E. Apply multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.

H. Keep insulation materials dry during application and finishing.

l. Apply insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive
recommended by the insulation material manufacturer.

J. Apply insulation with the least number of joints practical.

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder
integrity, unless otherwise indicated. Refer to special instructions for applying insulation over fittings,
valves, and specialties.
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3.4

Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-retarder mastic.

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

2. For insulation application where vapor retarders are indicated, extend insulation on anchor
legs at least 12 inches (300 mm) from point of attachment to pipe and taper insulation ends.
Seal tapered ends with a compound recommended by the insulation material manufacturer to
maintain vapor retarder.

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

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over

jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and shield.

Insulation Terminations: For insulation application where vapor retarders are indicated, taper
insulation ends. Seal tapered ends with a compound recommended by the insulation material
manufacturer to maintain vapor retarder.

Apply adhesives and mastics at the manufacturer's recommended coverage rate.
Apply insulation with integral jackets as follows:

1 Pull jacket tight and smooth.

2. Circumferential Joints: Cover with 3-inch- (75-mm-) wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges of strip
and spaced 4 inches (100 mm) o.c.

3. Longitudinal Seams: Overlap jacket seams at least 1-1/2 inches (40 mm). Apply insulation
with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 4 inches (100 mm) o.c.

a. Exception: Do not staple longitudinal laps on insulation having a vapor retarder.

4, Vapor-Retarder Mastics: Where vapor retarders are indicated, apply mastic on seams and
joints and at ends adjacent to flanges, unions, valves, and fittings.

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-

retarder mastic.
Interior Wall and Partition Penetrations: Apply insulation continuously through walls and floors.

Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through penetrations of
fire-rated walls and partitions.

1. Firestopping and fire-resistive joint sealers are specified in Division 7 Section "Firestopping."

Floor Penetrations: Apply insulation continuously through floor assembly.

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor
supports penetrate vapor retarder.

MINERAL-FIBER INSULATION APPLICATION

Apply insulation to straight pipes and tubes as follows:

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without
deforming insulation materials.
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2.

Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-
retarder mastic. Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet (4.5 to
6 m) to form a vapor retarder between pipe insulation segments.

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

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs
but secure tabs with additional adhesive as recommended by the insulation material
manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to flanges as follows:

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

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

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

4. Apply canvas jacket material with manufacturer's recommended adhesive, overlapping seams
at least 1 inch (25 mm), and seal joints with vapor-retarder mastic.

C. Apply insulation to fittings and elbows as follows:

1. Apply premolded insulation sections of the same material as straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.

2. When premolded insulation elbows and fittings are not available, apply mitered sections of
pipe insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe
insulation. Secure insulation materials with wire, tape, or bands.

3. Cover fittings with standard PVC fitting covers.

4, Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe insulation jackets at
least 1 inch (25 mm) at each end. Secure fitting covers with manufacturer's attachments and
accessories. Seal seams with tape and vapor-retarder mastic.

35 CELLULAR-GLASS INSULATION APPLICATION
A. Apply insulation to straight pipes and tubes as follows:

1. Secure each layer of insulation to pipe with wire, tape, or bands without deforming insulation
materials.

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-
retarder mastic.

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

4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs
but secure tabs with additional adhesive as recommended by the insulation material
manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to fittings and elbows as follows:

1. Apply premolded insulation sections of the same material as straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.

2. When premolded sections of insulation are not available, apply mitered sections of cellular-
glass insulation. Secure insulation materials with wire, tape, or bands.

3. Cover fittings with standard PVC fitting covers.

4. Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe insulation jackets at
least 1 inch (25 mm) at each end. Secure fitting covers with manufacturer's attachments and
accessories. Seal seams with tape and vapor-retarder mastic.

C. Apply insulation to valves and specialties as follows:
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3.6

3.7

3.8

1. Apply premolded segments of cellular-glass insulation or glass-fiber blanket insulation to valve
body. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation. For check valves, arrange insulation for access to stainer basket without
disturbing insulation.

Apply insulation to flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available. Secure fitting

covers with manufacturer's attachments and accessories. Seal seams with tape and vapor-

retarder mastic.

4. Use preformed heavy PVC fitting covers for valve sizes where available. Secure fitting covers
with manufacturer's attachments and accessories. Seal seams with tape and vapor-retarder
mastic.

5. For larger sizes where PVC fitting covers are not available, seal insulation with canvas jacket
and sealing compound recommended by the insulation material manufacturer.

wn

FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION(Refrigerant piping only)

Apply insulation to straight pipes and tubes as follows:

1. Follow manufacturer's written instructions for applying insulation.

2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive. Cement
to avoid openings in insulation that will allow passage of air to the pipe surface.

Apply insulation to fittings and elbows as follows:

1. Apply mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.
Cement to avoid openings in insulation that will allow passage of air to the pipe surface.

FINISHES

Glass-Cloth Jacketed Insulation: Paint insulation finished with glass-cloth jacket as specified in
Division 9 Section "Painting."

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of the
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.

PIPING SYSTEM APPLICATIONS

Insulation materials and thicknesses are specified in schedules at the end of this Section.

Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following systems,
materials, and equipment:

1. Flexible connectors.
2. Vibration-control devices.
3. Fire-suppression piping.
4, Drainage piping located in crawl spaces, unless otherwise indicated.
5. Below-grade piping, unless otherwise indicated.
6. Chrome-plated pipes and fittings, unless potential for personnel injury.
7. Air chambers, unions, check valves, plug valves, and flow regulators.
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3.9

INSULATION APPLICATION SCHEDULE, GENERAL

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-
applied jackets.
B. Application schedules identify piping system and indicate pipe size ranges and material, thickness,
and jacket requirements.
3.10 INTERIOR INSULATION APPLICATION SCHEDULE
A. Service: Domestic hot and recirculated hot water.
1. Operating Temperature: 60 to 140 deg F (15 to 60 deg C).
2. Insulation Material: Preformed Mineral Fiber or Cellular glass, with Jacket Insulation
Thickness: Apply the following insulation thicknesses:
a. 17
3. Vapor Retarder Required: No.
4, Finish: WHITE.
B. Service: Domestic cold water and horizontal roof drain piping and elbows off horizontal piping.
1. Operating Temperature: 35to 70 deg F (2 to 15 deg C).
2. Insulation Material: PreformedMineral fiber or Cellular glass, with jacket.Insulation Thickness:
Apply the following insulation thicknesses: .
a. 1"
3. Vapor Retarder Required: Yes
4. Finish: white .
C. Service: Condensate drain piping.
1. Operating Temperature: 35to 75 deg F (2 to 24 deg C).
2. Insulation Material: Flexible elastomeric or mineral fiber.
3. Insulation Thickness: %"
4. Field-Applied Jacket: None.
5. Vapor Retarder Required: Yes.
6. Finish: None.
END OF SECTION
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SECTION 15110

VALVES

PART 1 - GENERAL

11

1.2

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following general-duty valves:

1. Bronze angle valves.

2. Copper-alloy ball valves.

3. Bronze check valves.

4, Bronze gate valves.

5. Bronze globe valves.

Related Sections include the following:

1. Division 15 Section "Mechanical Identification" for valve tags and charts.

2. Division 15 piping Sections for specialty valves applicable to those Sections only.
DEFINITIONS

The following are standard abbreviations for valves:

CWP: Cold working pressure.

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

PTFE: Polytetrafluoroethylene plastic.

SWP: Steam working pressure.

TFE: Tetrafluoroethylene plastic.

ouArwWNE

SUBMITTALS

Product Data: For each type of valve indicated. Include body, seating, and trim materials; valve
design; pressure and temperature classifications; end connections; arrangement; dimensions; and
required clearances. Include list indicating valve and its application. Include rated capacities;
shipping, installed, and operating weights; furnished specialties; and accessories.

QUALITY ASSURANCE

ASME Compliance:ASME B31.9 for building services piping valves.

1. Exceptions: Domestic hot- and cold-waterpiping valves unless referenced.
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1.6

ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for dimension and design
criteria.

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

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

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

Set angle, gate, and globe valves closed to prevent rattling.

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

Block check valves in either closed or open position.

ok whpE

Use the following precautions during storage:

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

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following requirements
apply for product selection:

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

VALVES, GENERAL

Refer to Part 3 "Valve Applications" Article for applications of valves.

Bronze Valves: NPS 2 (DN 50) and smaller with threaded ends, unless otherwise indicated.

Ferrous Valves: NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise indicated.

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

Valve Sizes: Same as upstream pipe, unless otherwise indicated.

Valve Actuators:

1. Handwheel: For valves other than quarter-turn types.
2. Lever Handle: For quarter-turn valves NPS 6 (DN 150) and smaller, except plug valves.
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2.3

2.4

3. Wrench: For plug valves with square heads.

valves, for each size square plug head.

Extended Valve Stems: On insulated valves.

BRONZE ANGLE VALVES
Available Manufacturers:

Manufacturers:

1. Type 1, Bronze Angle Valves with Metal Disc:

Cincinnati Valve Co.

Hammond Valve.
Milwaukee Valve Company.
NIBCO INC.

Red-White Valve Corp.

~poooTp

Furnish Owner with 1 wrench for every 10 plug

Crane Co.; Crane Valve Group; Stockham Div.

2. Type 2, Bronze Angle Valves with Nonmetallic Disc:

American Valve, Inc.
Cincinnati Valve Co.

Grinnell Corporation.
Hammond Valve.
NIBCO INC.

Powell, Wm. Co.

TSe@ToooTe

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.

3. Type 3, Bronze Angle Valves with Metal Disc and Renewable Seat:

Cincinnati Valve Co.

Grinnell Corporation.
Milwaukee Valve Company.
NIBCO INC.

@~ooooe

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.

Bronze Angle Valves, General: MSS SP-80, with ferrous-alloy handwheel.

COPPER-ALLOY BALL VALVES
Available Manufacturers:

1. One-Piece, Copper-Alloy Ball Valves:

a. American Valve, Inc.
b. Conbraco Industries, Inc.; Apollo Div.
c. Crane Co.; Crane Valve Group; Jenkins Valves.
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d Crane Co.; Crane Valve Group; Stockham Div.
e DynaQuip Controls.

f. Grinnell Corporation.

g. Jamesbury, Inc.

h Kitz Corporation of America.

i Legend Valve & Fitting, Inc.

j NIBCO INC.

k Watts Industries, Inc.; Water Products Div.

I

B. Copper-Alloy Ball Valves, General: MSS SP-110.
C. One-Piece, Copper-Alloy Ball Valves: Brass or bronze body with chrome-plated bronze ball, PTFE
or TFE seats, and 400-psig (2760-kPa)
25 BRONZE CHECK VALVES
A. Available Manufacturers:
1. Type 1, Bronze, Horizontal Lift Check Valves with Metal Disc:
Cincinnati Valve Co.
Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Div.

Red-White Valve Corp.
Walworth Co.

caoow

2. Type 3, Bronze, Swing Check Valves with Metal Disc:

American Valve, Inc.

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

OS5 3T AT TST@T0Q0 T

B. Bronze Check Valves, General: MSS SP-80.

C. Type 1, Class 150, Bronze, Horizontal Lift Check Valves: Bronze body with bronze disc and seat.
D. Type 1, Class 200, Bronze, Horizontal Lift Check Valves: Bronze body with bronze disc and seat.
E. Type 3, Class 150, Bronze, Swing Check Valves: Bronze body with bronze disc and seat.
F. Type 4, Class 200, Bronze, Swing Check Valves: Bronze body with nonmetallic disc and bronze
seat.
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2.6 BRONZE GATE VALVES
A. Available Manufacturers:
1. Type 1, Bronze, Nonrising-Stem Gate Valves:

American Valve, Inc.

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

Watts Industries, Inc.; Water Products Div.

O3 3T AT TSQ@T0Q0TY

B. Bronze Gate Valves, General: MSS SP-80, with ferrous-alloy handwheel.

C. Type 1, Class 150, Bronze Gate Valves: Bronze body with nonrising stem and bronze solid wedge
[and union-ring bonnet].

2.7 BRONZE GLOBE VALVES
A. Available Manufacturers:
1. Type 1, Bronze Globe Valves with Metal Disc:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

TART T SQ@ o0 T
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B. Bronze Globe Valves, General: MSS SP-80, with ferrous-alloy handwheel.

C. Type 1, Class 150, Bronze Globe Valves: Bronze body with bronze disc [and union-ring bonnet].

D. Type 3, Class 150, Bronze Globe Valves: Bronze body with bronze disc and renewable
seat.[ Include union-ring bonnet.]

2.8 CAST-IRON GLOBE VALVES
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Available Manufacturers:
1. Type |, Cast-lIron Globe Valves with Metal Seats:

Cincinnati Valve Co.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

Hammond Valve.

Kitz Corporation of America.

Milwaukee Valve Company.

NIBCO INC.

Powell, Wm. Co.

Red-White Valve Corp.

Walworth Co.

TART T SQ@Too0 T

Cast-lron Globe Valves, General: MSS SP-85.

Type |, Class 250, Cast-Iron Globe Valves: Gray-iron body with bronze seats.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine piping system for compliance with requirements for installation tolerances and other
conditions affecting performance.

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

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

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

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Verify that gasket is of proper size, that its material composition is suitable for

service, and that it is free from defects and damage.

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

VALVE APPLICATIONS

Refer to piping Sections for specific valve applications. If valve applications are not indicated, use
the following:

1. Shutoff Service: Ball valves.
2. Throttling Service: ball, butterfly, or globe valves.
3. Pump Discharge: Spring-loaded, lift-disc check valves.
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B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with
higher SWP class or CWP ratings may be substituted.
C. Domestic Water Piping: Use the following types of valves:
1. Angle Valves, NPS 3 (DN 50) and Smaller: Type 2, Class [125bronze.
2. Ball Valves, NPS 2 (DN 50) and Smaller: One]-piece, [400-psig (2760-kPa CWP rating,
copper alloy.
3. Gate Valves, NPS 2 (DN 50) and Smaller: Type [1], Class [125], bronze.
3.3 VALVE INSTALLATION
A. Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.
B. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.
C. Locate valves for easy access and provide separate support where necessary.
D. Install valves in horizontal piping with stem at or above center of pipe.
E. Install valves in position to allow full stem movement.
F. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Dual-Plate Check Valves: In horizontal or vertical position, between flanges.
3. Lift Check Valves: With stem upright and plumb.
34 JOINT CONSTRUCTION
A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.
B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.
35 ADJUSTING
A. Adjust or replace valve packing after piping systems have been tested and put into service but before
final adjusting and balancing. Replace valves if persistent leaking occurs.
END OF SECTION
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SECTION 15140

DOMESTIC WATER PIPING

PART 1 - GENERAL

11

1.2

1.3

14

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes domestic water piping from locations indicated to fixtures and equipment inside
the building.

Related Sections include the following:

1. Division 15 Section "Plumbing Specialties" for water distribution piping specialties.
DEFINITIONS

CPVC: Chlorinated polyvinyl chloride plastic.

PA: Polyamide (nylon) plastic.

PE: Polyethylene plastic.

PEX: Crosslinked polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing domestic water piping systems with the
following minimum working-pressure ratings, unless otherwise indicated:

1. Domestic Water Distribution Piping: 125 psig (860 kPa).

SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.

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

Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1 through 9," for
potable domestic water piping and components.
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PART 2 - PRODUCTS

2.1

2.2

2.3

PIPING MATERIALS

Refer to Part3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.

Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured fitting the
same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.

Transition Couplings for Underground Pressure Piping: AWWA C219, metal, sleeve-type coupling or
other manufactured fitting the same size as, with pressure rating at least equal to and ends
compatible with, piping to be joined.

COPPER TUBING

Soft Copper Tube: ASTMB 88, TypesK and L (ASTM B 88M, Types A and B), water tube,
annealed temper.

1. Copper Pressure 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, cast-copper-alloy, hexagonal-stock body, with ball-and-socket,
metal-to-metal seating surfaces and solder-joint or threaded ends.

Hard Copper Tube: ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube, drawn
temper.

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

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges
if required to match piping.

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

VALVES
Refer to Division 15 Section "Valves" for bronze and cast-iron, general-duty valves.

Refer to Division 15 Section "Plumbing Specialties" for balancing and drain valves.

PART 3 - EXECUTION

3.1

3.2

EXCAVATION

Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

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

Underground Domestic Water Service Piping: Use the following piping materials for each size range:
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3.3

3.4

1. NPS 2 (DN 50) and Smaller: Soft copper tube, Type K (Type A)]; copper pressure fittings;
and soldered joints.

2. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): Use NPS 3 or NPS 4 (DN 80 or DN 100) ductile-
iron pipe; mechanical- or push-on-joint, ductile-iron fittings; and restrained, gasketed joints.

Aboveground Domestic Water Piping: Use any of the following piping materials for each size range:

1. NPS 1-1/2 (DN 40) and Smaller: Hard copper tube, Type L (Type B)] copper pressure
fittings; and soldered joints.

2. NPS 2 (DN 50): Hard copper tube, Type L (Type B); copper pressure fittings; and soldered
joints.

VALVE APPLICATIONS

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

1. Shutoff Duty: Use bronze ball valves for piping.
2. Hot-Water-Piping, Balancing Duty: Memory-stop bronze balancing valves.
3. Drain Duty: Hose-end drain valves.

PIPING INSTALLATION

Refer to Division 2 Section "Water Distribution" for site water distribution and service piping.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation.

Extend domestic water service piping to exterior water distribution piping in sizes and locations
indicated.

Install underground copper tubing according to CDA's "Copper Tube Handbook."

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration
through foundation wall. Select number of interlocking rubber links required to make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves and
mechanical sleeve seals.

Install wall penetration system at each service pipe penetration through foundation wall. Make
installation watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for
wall penetration systems.

Install shutoff valve, inside building at each domestic water service.
Install aboveground domestic water piping and plumb.

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

Perform the following steps before operation:

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

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

Remove and clean strainer screens. Close drain valves and replace drain plugs.

PR
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3.5

3.6

3.7

6. Remove filter cartridges from housings, and verify that cartridges are as specified for
application where used and that cartridges are clean and ready for use.

Check plumbing equipment and verify proper settings, adjustments, and operation. Do not operate
water heaters before filling with water.

Check plumbing specialties and verify proper settings, adjustments, and operation.

1. Water-Pressure Regulators: Set outlet pressure at 70 psig (550 kPa) maximum, unless
otherwise indicated.

Energize pumps and verify proper operation.

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.
VALVE INSTALLATION

Install sectional valve on each branch and riser serving plumbing fixtures or equipment. Use ball
valves for piping .

Install shutoff valve on each water supply to equipment and on each water supply to plumbing
fixtures without supply stops. Use ball valves.

Install drain valves for equipment, at base of each water riser, at low points in horizontal piping, and
where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.

Install balancing valve in each hot-water circulation return branch and discharge side of each pump
and circulator. Set balancing valves partly open to restrict but not stop flow. Use ball valves.

HANGER AND SUPPORT INSTALLATION

Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for seismic-
restraint devices.

Refer to Division 15 Section "Hangers and Supports"” for pipe hanger and support devices. Install the
following:

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

a 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.

b Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.

C. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion rolls.
Base of Vertical Piping: MSS Type 52, spring hangers.

3.

Install supports according to Division 15 Section "Hangers and Supports.”
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3.8

3.9

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch (10 mm).

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

NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.

NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.
NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm) rod.
NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.

agrONPE

Install supports for vertical copper tubing every 10 feet (3 m).

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to equipment and machines to allow service and maintenance.

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

Connect domestic water piping to service piping with shutoff valve, and extend and connect to the

following:

1. Water Heaters: Cold-water supply and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller than
required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."

3. 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 (DN 65) and larger.

FIELD QUALITY CONTROL

Inspect domestic water piping as follows:

1. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.
2. 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:

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-
in after roughing-in and before setting fixtures.
b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to

observe tests specified below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.
4, Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test domestic water piping as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been altered,
extended, or repaired. If testing is performed in segments, submit separate report for each
test, complete with diagram of portion of piping tested.
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2. Leave uncovered and unconcealed new, altered, extended, or replaced domestic water piping
until it has been tested and approved. Expose work that was covered or concealed before it
was tested.

3. Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test source
and allow to stand for four hours. Leaks and loss in test pressure constitute defects that must
be repaired.

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

5. Prepare reports for tests and required corrective action.

3.10 ADJUSTING
A. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

1. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide flow
of hot water in each branch.

2. Adjust calibrated balancing valves to flows indicated.

3.11 CLEANING
A. Clean and disinfect potable domestic water piping as follows:

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

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction or, if
methods are not prescribed, procedures described in either AWWA C651 or AWWA C652 or
as 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
(50 mg/L) 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
(200 mg/L) 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. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedures if biological examination shows contamination.
B. Prepare and submit reports of purging and disinfecting activities.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
END OF SECTION
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SECTION 15150

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes soil and waste, sanitary drainage and vent piping inside the building and to
locations indicated.
1.3 DEFINITIONS
A. The following are industry abbreviations for plastic. piping materials:
ABS: Acrylonitrile-butadiene-styrene plastic.
EPDM: Ethylene-propylene-diene terpolymer.
NBR: Acrylonitrile-butadiene rubber.

PE: Polyethylene plastic.
PVC: Polyvinyl chloride plastic.

agprLONE

14 PERFORMANCE REQUIREMENTS

A. Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 100-foot head of water (30 kPa)

15 SUBMITTALS

A. Product Data: For pipe, tube, fittings, and couplings.

1.6 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-

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

PART 2 - PRODUCTS
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2.2

2.3

2.4

PIPING MATERIALS

Refer to Part3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.

Transition Couplings for Underground Pressure Piping: AWWA C219 metal, sleeve-type coupling or
other manufactured fitting same size as, with pressure rating at least equal to and ends compatible
with, piping to be joined.

CAST-IRON SOIL PIPING

Hub-and-Spigot Pipe and Fittings: ASTM A 74, Service class

1. Gaskets: ASTM C 564, rubber.

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

1. Couplings: ASTM C 1277 assembly of metal housing, corrosion-resistant fasteners, and
ASTM C 564 rubber sleeve with integral, center pipe stop.

a. Heavy-Duty, Type 304, Stainless-Steel Couplings: ASTM A 666, Type 304, stainless-
steel shield; stainless-steel bands; and sleeve.

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 3-inch- (76-mm-) wide shield with 4
bands.

2) NPS 5 to NPS 10 (DN 125 to DN 250): 4-inch- (102-mm-) wide shield with 6
bands.

b. Heavy-Duty, FM-Approved Couplings: ASTM A 666, Type 304, stainless-steel
housing; stainless-steel bands; and sleeve.

1) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 3-inch- (76-mm-) wide housing with 2
bands.
2) NPS 5 to NPS 10 (DN 125 to DN 250): 4-inch- (102-mm-) wide housing with 2
bands.
COPPER TUBING
Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.
1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.
PVC PIPING

PVC Pipe: ASTM D 2665, solid-wall drain, waste, and vent.

1. PVC Socket Fittings: ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and
vent patterns.

PVC Special Fittings: ASTM F 409, drainage-pattern tube and tubular fittings with ends as required
for application.

PART 3 - EXECUTION
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3.1 EXCAVATION
A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.
3.2 PIPING APPLICATIONS

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

B. Aboveground, Soil, Waste, Storm and Vent Piping: Use any of the following piping materials for
each size range:

1. NPS 1-1/4 and NPS 1-1/2 (DN 32 and DN 40): Use NPS 1-1/2 (DN 40) hubless, cast-iron soll
piping and one of the following:
a. Couplings: Heavy-duty, Type 304, stainless steel.
b. Couplings: Heavy-dutycast iron.

2. NPS 1-1/4 and NPS 1-1/2 (DN 32 and DN 40): Copper DWV tube, copper drainage fittings,
and soldered joints.

3. NPS 2 to NPS6 (DN50 to DN 100): Service class, cast-iron soil piping; gaskets; and
gasketed joints.

4, NPS 2 to NPS 6(DN 50 to DN 100): Hubless, cast-iron soil piping and one of the following:
a. Couplings: Heavy-duty, Type 301, stainless steel.

5. NPS 2 to NPS 6 (DN 50 to DN 100): PVC pipe, PVC socket fittings, and solvent-cemented
joints.(Except in return air plenums.)

C. Underground, Soil, Waste, and Vent Piping: Use any of the following piping materials for each size
range:

1. NPS 2 to NPS8 (DN 50 to DN 100): Service class, cast-iron soil piping; gaskets; and
gasketed joints.
2. NPS 2 to NPS 8 (DN 50 to DN 100): PVC pipe, PVC socket fittings, and solvent-cemented
joints.
3.3 PIPING INSTALLATION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation.

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

C. Install cleanout fitting with closure plug inside the building in sanitary force-main piping.

D. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration
through foundation wall. Select number of interlocking rubber links required to make installation
watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves and
mechanical sleeve seals.

E. Install wall penetration system at each service pipe penetration through foundation wall. Make
installation watertight. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for
wall penetration systems.

F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Encase underground piping with PE film according to ASTM A 674 or AWWA C105.
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G. Make changes in direction for soil and waste drainage and vent piping using appropriate branches,
bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical
stacks if change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and
1/8-bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe.
Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of flow more
than 90 degrees. Use proper size of standard increasers and reducers if pipes of different sizes are
connected. Reducing size of drainage piping in direction of flow is prohibited.

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

Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise

indicated:

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

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

K. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.

L. Install underground PVC soil and waste drainage piping according to ASTM D 2321.

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

3.4 JOINT CONSTRUCTION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

B. Cast-lron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."

1. Gasketed Joints: Make with rubber gasket matching class of pipe and fittings.
2. Hubless Joints: Make with rubber gasket and sleeve or clamp.

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

D. PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.

3.5 HANGER AND SUPPORT INSTALLATION

A. Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for seismic-
restraint devices.

B. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices. Install the
following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
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b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion rolls.

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

C. Install supports according to Division 15 Section "Hangers and Supports."
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimum rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch (10-mm) rod.
2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.
3. NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch (16-mm) rod.
G. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).
H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm) rod.
l. Install supports for vertical copper tubing every 10 feet (3 m).
J. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm) rod.
2. NPS 3 (DN 80): 48 inches (1200 mm) with 1/2-inch (13-mm) rod.
3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-mm) rod.
K. Install supports for vertical PVC piping every 48 inches (1200 mm).
L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.
3.6 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.
C. Connect drainage and vent piping to the following:
1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than required
by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."
2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but
not smaller than required by authorities having jurisdiction.
3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not smaller
than required by plumbing code. Refer to Division 15 Section "Plumbing Specialties."
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3.7 FIELD QUALITY CONTROL

A. 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.
B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make

required corrections and arrange for reinspection.

C. Test sanitary drainage 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. 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 drainage and vent
piping until it has been tested and approved. Expose work that was covered or concealed
before it was tested.

Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except outside
leaders, on completion of roughing-in. Close openings in piping system and fill with water to
point of overflow, but not less than 10-foot head of water (30 kPa). From 15 minutes before
inspection starts to completion of inspection, water level must not drop. 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. 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 (250 Pa). Use U-tube or manometer inserted in trap of water closet
to measure this pressure. Air pressure must remain constant without introducing additional air
throughout period of inspection. Inspect plumbing fixture connections for gas and water leaks.
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.

3.8 CLEANING

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

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

C. Place plugs in ends of uncompleted piping at end of day and when work stops.
3.9 PROTECTION
A. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based
latex paint.

END OF SECTION
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SECTION 15194

FUEL GAS PIPING

PART 1 - GENERAL

11

1.2

1.3

14

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions

and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes fuel gas piping, specialties, and accessories within the building.

Related Sections include the following:

1. Division 2 Section "Natural Gas Distribution" for natural gas service piping, specialties, and
accessories outside the building.

PROJECT CONDITIONS

Gas System Pressure: One pressure range. 1 psig (3.45 kPa) or less.

SUBMITTALS

Product Data: For the following:

1. Specialty valves. Include pressure rating, capacity, settings, and electrical connection data of
selected models.

Maintenance Data: For natural gas specialties and accessories to include in maintenance manuals

specified in Division 1.

QUALITY ASSURANCE

ANSI Standard: Comply with ANSI Z223.1, "National Fuel Gas Code."

FM Standard: Provide components listed in FM's "Fire Protection Approval Guide" if specified to be
FM approved.

IAS Standard: Provide components listed in 1AS's "Directory of A. G. A. and C. G. A Certified
Appliances and Accessories" if specified to be IAS listed.

UL Standard: Provide components listed in UL's "Gas and Oil Equipment Directory" if specified to be
UL listed.

DELIVERY, STORAGE, AND HANDLING
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1.7

1.8

COORDINATION

Existing Utilities:

Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary utility
services according to requirements indicated:

1.

Notify Owner not less than two days in advance of proposed utility interruptions.

MANUFACTURERS

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

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

1.

Gas Valves, NPS 2 (DN 50) and Smaller:

2T OoS3ITATTSQ@TOQ0TY

BMI Canada, Inc.

Crane Valves.

Dungs: Karl Dungs, Inc.

Flow Control Equipment, Inc.

Grinnell Corp.

Honeywell, Inc.

Jomar International, Ltd.

Kitz Corp. of America.

Legend Valve and Fitting, Inc.

Lyall: R. W. Lyall & Co., Inc.
McDonald: A.Y. McDonald Mfg. Co.
Milwaukee Valve Co., Inc.

Mueller Co.; Mueller Gas Products Div.
Nibco, Inc.

Red-White Valve Corp.

Velan Valve Corp.

Watts Industries, Inc.; Water Products Div.

Plug Valves, NPS 2-1/2 (DN 65) and Larger:

Paoow

Flow Control Equipment, Inc.
Milliken Valve Co., Inc.
Nordstrom Valves, Inc.

Olson Technologies, Inc.; Homestead Valve Div.

Walworth Co.

Automatic Gas Valves:

TTe@TrooooTw

ASCO General Controls.
ASCOLECTRIC, Ltd.

Automatic Switch Co.

Dungs: Karl Dungs, Inc.

Eaton Corp.; Controls Div.

Eclipse Combustion, Inc.

GPS Gas Protection Systems, Inc.
Honeywell, Inc.

Johnson Controls, Inc.
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1.9

PIPING MATERIALS

A. Refer to Part3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.

1.10 PIPES, TUBES, FITTINGS, AND JOINING MATERIALS

A. Steel Pipe: ASTM A 53; Type E or S; Grade B; Schedule 40; black.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern, with threaded
ends according to ASME B1.20.1.

2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and
threaded ends according to ASME B1.20.1.

3. Cast-lIron Flanges and Flanged Fittings: ASME B16.1, Class 125.

4. Steel Welding Fittings: ASME B16.9, wrought steel or ASME B16.11, forged steel.

5. Steel Threaded Fittings: ASME B16.11, forged steel with threaded ends according to
ASME B1.20.1.

6. Joint Compound and Tape: Suitable for natural gas.

7. Steel Flanges and Flanged Fittings: ASME B16.5.

8 Gasket Material: Thickness, material, and type suitable for natural gas.

B. Transition Fittings: Type, material, and end connections to match piping being joined.

C. Common Joining Materials: Refer to Division 15 Section "Basic Mechanical Materials and Methods"
for joining materials not in this Section.

1.11 PROTECTIVE COATING
A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in
corrosive atmosphere.
1.12 PIPING SPECIALTIES
A. Flexible Connectors: ANSI Z21.24, copper alloy.(verify with kitchen contractor)
1.13 SPECIALTY VALVES

A. Valves, NPS 2 (DN 50) and Smaller: Threaded ends according to ASME B1.20.1 for pipe threads.

B. Valves, NPS 2-1/2 (DN 65) and Larger: Flanged ends according to ASME B16.5 for steel flanges
and according to ASME B16.24 for copper and copper-alloy flanges.

C. Appliance Connector Valves: ANSI Z21.15 and IAS listed.

D. Gas Stops: Bronze body with AGA stamp, plug type with bronze plug and flat or square head, ball
type with chrome-plated brass ball and lever handle, or butterfly valve with stainless-steel disc and
fluorocarbon elastomer seal and lever handle; 2-psig (13.8-kPa) minimum pressure rating.

E. Gas Valves, NPS 2 (DN 50) and Smaller: ASME B16.33 and IAS-listed bronze body and 125-psig
(860-kPa) pressure rating.

F. Plug Valves, NPS 2-1/2 (DN 65) and Larger: ASME B16.38 and MSS SP-78 cast-iron, lubricated
plug valves, with 125-psig (860-kPa) pressure rating.
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1.14

General-Duty Valves, NPS 2-1/2 (DN 65) and Larger: ASME B16.38, cast-iron body, suitable for fuel
gas service, with "WOG" indicated on valve body, and 125-psig (860-kPa) pressure rating.

1. Gate Valves: MSS SP-70, OS&Y type with solid wedge.

PRESSURE REGULATORS

1. Line Pressure Regulators: ANSI Z21.80 with 10-psig (68.9-kPa) inlet pressure rating, unless
otherwise indicated.

2. Appliance Pressure Regulators: ANSI Z21.18. Regulator may include vent limiting device,
instead of vent connection, if approved by authorities having jurisdiction.

Pressure Regulator Vents: Factory- or field-installed, corrosion-resistant screen in opening if not
connected to vent piping.

PART 2 - EXECUTION

2.1 PREPARATION
A. Close equipment shutoff valves before turning off fuel gas to premises or section of piping. Perform
leakage test as specified in "Field Quality Control" Article to determine that all equipment is turned off
in affected piping section.
B. Comply with ANSI Z223.1, "Prevention of Accidental Ignition" Paragraph.
1. Install pressure gage downstream from each service pressure
2.2 PIPING APPLICATIONS
A. Flanges, unions, transition, and special fittings with pressure ratings same as or higher than system
pressure rating may be used in applications below, unless otherwise indicated.
B. Fuel Gas Piping, Use the following:
1. NPS 1/2 (DN 15) and Smaller: NPS 3/4 (DN 20) steel pipe, malleable-iron threaded fittings,
and threaded joints.
2. NPS 3/4 and NPS 1 (DN 20 and DN 25): Steel pipe, malleable-iron threaded fittings, and
threaded joints.
3. NPS 1-1/4 to NPS 2 (DN 32 to DN 50): Steel pipe, malleable-iron threaded fittings, and
threaded joints.
4. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Steel pipe, steel welding fittings, and welded joints.
C. Underground Fuel Gas Piping: Steel pipe, steel welding fittings, and welded joints. Encase in
containment conduit. Or wrap with tape made for this purpose. May use plastic pipe if approved by
owner and local code authority..
D. Containment Conduits: Steel pipe, steel welding fittings, and welded joints.
E. Gas Service Piping at Meters and Regulators, Above 5 psig (34.5 kPa): Steel pipe, steel welding
fittings, and welded joints.
2.3 VALVE APPLICATIONS
A. Appliance Shutoff Valves for Pressure 0.5 psig (3.45 kPa) or Less: Appliance connector valve or gas
stop(Ball valve)
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2.4

25

2.6

Appliance Shutoff Valves for Pressure 0.5 to 2 psig (3.45 to 13.8 kPa): Gas stop or gas valve.(Ball
valve)

Piping Line Valves, NPS 2 (DN 50) and Smaller: Gas valve.(Ball valve)

Piping Line Valves, NPS 2-1/2 (DN 65) and Larger: Plug valve or general-duty valve.(ball valve)

PIPING INSTALLATION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation
requirements.

Drips and Sediment Traps: Install drips at equipment connections and at points where condensate
may collect. Include outlets of service meters. Locate where readily accessible for cleaning and
emptying. Do not install where condensate would be subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use minimum-length nipple of 3 pipe diameters, but not less than 6 inches (75 mm) long, and
same size as connected pipe. Install with space between bottom of drip and floor for removal
of plug or cap.

Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.

Connect branch piping from top or side of horizontal piping.

Install strainer on inlet of each line pressure regulator and automatic and electrically operated valve.

Install flanges on valves, specialties, and equipment having NPS 2-1/2 (DN 65) and larger
connections.

Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to
atmosphere. Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant
insect screens in large end.

JOINT CONSTRUCTION

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

Use materials suitable for fuel gas.

HANGER AND SUPPORT INSTALLATION

Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices. Provide
seismic supports.

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

1. NPS 1 (DN 25) and Smaller: Maximum span, 96 inches (2438 mm); minimum rod size, 3/8

inch (10 mm).
2. NPS 1-1/4 (DN 32): Maximum span, 108 inches (2743 mm); minimum rod size, 3/8 inch
(20 mm).
Greenland Hills — Phase | Addition FUEL GAS PIPING

Oglesby Greene Architects 15194-5 18 September 2009



3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): Maximum span, 108 inches (2743 mm); minimum
rod size, 3/8 inch (10 mm).

4, NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): Maximum span, 10 feet (3 m); minimum rod size,
1/2 inch (13 mm).

2.7 CONNECTIONS
A. Drawings indicate general arrangement of fuel gas piping, fittings, and specialties.
B. Install piping adjacent to appliances to allow service and maintenance.
C. Connect piping to appliances using gas with shutoff valves. Install valve upstream from and within
36 inches of each appliance. Install union downstream from valve.
D. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to
inlet of each appliance using gas.
E. Ground equipment.
1. 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 and UL 486B.
2. Do not use gas pipe as grounding electrode.
2.8 PAINTING
A. Use materials and procedures in Division 9 Section "Painting," "Exterior Paint Schedule" Article,
"Ferrous Metal" Paragraph, "Full-Gloss, Alkyd-Enamel Finish" Subparagraph.
B. Paint exterior piping. and valves.
1. Color: Verify with architect.
2.9 FIELD QUALITY CONTROL
A. Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and Purging,"
and requirements of authorities having jurisdiction.
B. Repair leaks and defects with new materials and retest system until satisfactory results are obtained.
C. Verify capacities and pressure ratings of service meters, pressure regulators, valves, and specialties.
D. Verify correct pressure settings for pressure regulators.
E. Verify that specified piping tests are complete.
2.10 ADJUSTING
A. Adjust controls and safety devices. Replace damaged and malfunctioning controls and safety
devices.
END OF SECTION
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SECTION 15815

METAL DUCTS

PART 1 - GENERAL

11

1.2

1.3

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes metal ducts for supply, return, outside, and exhaust air-distribution systems in
pressure classes from minus 2- to plus 2-inch wg (minus 500 to plus 2500 Pa). Metal ducts include
the following:

1. Rectangular ducts and fittings.
2. Duct liner.

Related Sections include the following:
1. Division 15 Section "Duct Accessories" for dampers, sound-control devices, duct-mounting
access doors and panels, turning vanes, and flexible ducts.

DEFINITIONS
FRP: Fiberglass-reinforced plastic.

NUSIG: National Uniform Seismic Installation Guidelines.

SYSTEM DESCRIPTION

Duct system design, as indicated, has been used to select size and type of air-moving and -
distribution equipment and other air system components. Changes to layout or configuration of duct
system must be specifically approved in writing by Engineer. Accompany requests for layout
modifications with calculations showing that proposed layout will provide original design results
without increasing system total pressure.

SUBMITTALS

Shop Drawings: Drawn to 1/4 inch equals 1 foot (1:50) scale. Show fabrication and installation
details for metal ducts.

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

Duct layout indicating sizes

Elevations of top and bottom of ducts.

Dimensions of main duct runs from building grid lines.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Penetrations through fire-rated and other partitions.

Equipment installation based on equipment being used on Project.

©CoNoTrWN
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1.6

10.  Duct accessories, including access doors and panels.

11. Hangers and supports, including methods for duct and building attachment, vibration isolation,
and seismic restraints.

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are

shown and coordinated with each other, based on input from installers of the items involved:

QUALITY ASSURANCE

NFPA Compliance:

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operations,"
Ch. 3, "Duct System," for range hood ducts, unless otherwise indicated.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product

selection:

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

SHEET METAL MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable
materials, material thicknesses, and duct construction methods, unless otherwise indicated. Sheet
metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other

imperfections.

Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M and having G60
(Z180coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized
sheet metal ducts.
DUCT LINER

Fibrous-Glass Liner: Comply with NFPA 90A or NFPA 90B and with NAIMA AH124.

1. Manufacturers:
a. CertainTeed Corp.; Insulation Group.
b. Johns Manville International, Inc.
C. Knauf Fiber Glass GmbH.
d. Owens Corning.

2. Materials: ASTM C 1071, surfaces exposed to airstream shall be coated to prevent erosion of
glass fibers.
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2.4

2.5

a. Thickness: 2” for supply and return ducts serving Fellowship Hall , 1" liner for all
other supply and return ductwork. Outside air duct to be wrapped.

b. Thermal Conductivity (k-Value): 0.26 at 75 deg F (0.037 at 24 deg C) mean
temperature.

C. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed
index of 50 when tested according to ASTM E 84.

d. Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C 916.

e. Mechanical Fasteners: Galvanized steel suitable for adhesive attachment, mechanical
attachment, or welding attachment to duct without damaging liner when applied as
recommended by manufacturer and without causing leakage in duct.

1) Tensile Strength: Indefinitely sustain a 50-lb- (23-kg-) tensile, dead-load test
perpendicular to duct wall.

2) Fastener Pin Length: As required for thickness of insulation and without
projecting more than 1/8 inch (3 mm) into air stream.

3) Adhesive for Attaching Mechanical Fasteners: Comply with fire-hazard
classification of duct liner system.

SEALANT MATERIALS

Joint and Seam Sealants, General: The term "sealant” is not limited to materials of adhesive or
mastic nature but includes tapes and combinations of open-weave fabric strips and mastics.

Joint and Seam Tape: 2 inches (50 mm) wide; glass-fiber-reinforced fabric.

Tape Sealing System: Woven-fiber tape impregnated with gypsum mineral compound and modified
acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.

Water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light when cured,
UL 723 listed, and complying with NFPA requirements for Class 1 ducts.

Solvent-Based Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized
butyl sealant formulated with a minimum of 75 percent solids.

Flanged Joint Mastic: One-part, acid-curing, silicone, elastomeric joint sealant complying with
ASTM C 920, Type S, Grade NS, Class 25, Use O.

Flange Gaskets: Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

HANGERS AND SUPPORTS

Building Attachments: Concrete inserts, or structural-steel fasteners or wood fasteners appropriate
for construction materials to which hangers are being attached. Provide seismic restraints as
required.

1. Exception: Do not use powder-actuated concrete fasteners

Hanger Materials: Galvanized sheet steel or threaded steel rod.

1. Hangers Installed in Corrosive Atmospheres: Electrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.

2. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards--Metal
and Flexible" for steel sheet width and thickness and for steel rod diameters.
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3. Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted with
zinc-chromate primer.

C. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with
duct materials.

2.6 RECTANGULAR DUCT FABRICATION

A. Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction according to
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" and complying with
requirements for metal thickness, reinforcing types and intervals, tie-rod applications, and joint types
and intervals.

1. Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class
required for pressure class.

2. Deflection: Duct systems shall not exceed deflection limits according to SMACNA's "HVAC
Duct Construction Standards--Metal and Flexible."

B. Transverse Joints: Prefabricated slide-on joints and components constructed using manufacturer's
guidelines for material thickness, reinforcement size and spacing, and joint reinforcement.
1. Manufacturers:

a. Ductmate Industries, Inc.
b. Nexus Inc.
C. Ward Industries, Inc.

C. Formed-On Flanges: Construct according to SMACNA's "HVAC Duct Construction Standards--Metal

and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details.

1. Manufacturers:
a. Ductmate Industries, Inc.
b. Lockformer.

2. Duct Size: Maximum 30 inches (750 mm) wide and up to 6-inch wg (500-Pa) pressure
class.upstream of vav boxes, 2" downstream.

3. Longitudinal Seams: Pittsburgh lock sealed with noncuring polymer sealant.

D. Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches (480 mm) and
larger and 0.0359 inch (0.9 mm) thick or less, with more than 10 sq. ft. (0.93 sq. m) of nonbraced
panel area unless ducts are lined.

2.7 ROUND DUCT AND FITTING FABRICATION

A. Diameter as applied to flat-oval ducts in this Article is the diameter of a round duct with a
circumference equal to the perimeter of a given size of flat-oval duct.

B. Round, Spiral Lock-Seam Ducts: Fabricate supply ducts of galvanized steel according to
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

1. Available Manufacturers:
a. McGill AirFlow Corporation.
b. SEMCO Incorporated.

C. Duct Joints:
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Ducts up to 20 Inches (500 mm) in Diameter: Interior, center-beaded slip coupling, sealed
before and after fastening, attached with sheet metal screws.

Ducts 21 to 72 Inches (535 to 1830 mm) in Diameter: Three-piece, gasketed, flanged joint
consisting of two internal flanges with sealant and one external closure band with gasket.
Round Ducts: Prefabricated connection system consisting of double-lipped, EPDM rubber
gasket. Manufacture ducts according to connection system manufacturer's tolerances.

a. Manufacturers:

1) Lindab Inc.

90-Degree Tees and Laterals and Conical Tees: Fabricate to comply with SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible," with metal thicknesses specified for longitudinal-seam
straight ducts.

Diverging-Flow Fittings: Fabricate with reduced entrance to branch taps and with no excess material
projecting from fitting onto branch tap entrance.

Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend radius of die-
formed, gored, and pleated elbows shall be 1-1/2 times duct diameter. Unless elbow construction
type is indicated, fabricate elbows as follows:

1.

Mitered-Elbow Radius and Number of Pieces: Welded construction complying with
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise
indicated.

Round Mitered Elbows: Welded construction with the following metal thickness for pressure
classes from minus 2- to plus 2-inch wg (minus 500 to plus 500 Pa):

a. Ducts 3 to 36 Inches (75 to 915 mm) in Diameter: 0.034 inch (0.85 mm).

b. Ducts 37 to 50 Inches (940 to 1270 mm) in Diameter: 0.040 inch (1.0 mm).

Round Elbows 8 Inches (200 mm) and Less in Diameter: Fabricate die-formed elbows for 45-
and 90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only. Fabricate
nonstandard bend-angle configurations or nonstandard diameter elbows with gored
construction.

Round Elbows 9 through 14 Inches (225 through 355 mm) in Diameter: Fabricate gored or
pleated elbows for 30, 45, 60, and 90 degrees unless space restrictions require mitered
elbows. Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows
with gored construction.

Round Elbows Larger Than 14 Inches (355 mm) in Diameter and All Flat-Oval Elbows:
Fabricate gored elbows unless space restrictions require mitered elbows.

Die-Formed Elbows for Sizes through 8 Inches (200 mm) in Diameter and All Pressures 0.040
inch (1.0 mm) thick with 2-piece welded construction.

Round Gored-Elbow Metal Thickness: Same as non-elbow fittings specified above.

PART 3 - EXECUTION

3.1

DUCT APPLICATIONS

Static-Pressure Classes: Unless otherwise indicated, construct ducts according to the following:

1. Supply Ducts: 2-inch wg
2. Return Ducts (Negative Pressure): 2-inch wg
3. Exhaust Ducts (Negative Pressure): 1-inch wg (250 Pa
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3.2

DUCT INSTALLATION

Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible," unless otherwise indicated.

Install round and flat-oval ducts in lengths not less than 5 feet (3.7 m) unless interrupted by fittings.
Install ducts with fewest possible joints.
Install fabricated fittings for changes in directions, size, and shape and for connections.

Install couplings tight to duct wall surface with a minimum of projections into duct. Secure couplings
with sheet metal screws. Install screws at intervals of 12 inches (300 mm), with a minimum of 3
screws in each coupling.

Install ducts, unless otherwise indicated, vertically and horizontally and parallel and perpendicular to
building lines; avoid diagonal runs.

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 (25 mm), plus allowance for insulation thickness.

Conceal ducts from view in finished spaces(except as shown). Do not encase horizontal runs in
solid partitions unless specifically indicated.

Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and
similar finished work.

Seal all joints and seams. Apply sealant to male end connectors before insertion, and afterward to
cover entire joint and sheet metal screws.

Electrical Equipment Spaces: Route ducts to avoid passing through transformer vaults and electrical
equipment spaces and enclosures.

Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior
walls and are exposed to view, conceal spaces between construction openings and ducts or duct
insulation with sheet metal flanges of same metal thickness as ducts. Overlap openings on 4 sides
by at least 1-1/2 inches (38 mm).(Verify requirements with architect)

Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior walls,
install appropriately rated fire dampers, sleeves, and firestopping sealant. Fire and smoke dampers
are specified in Division 15 Section "Duct Accessories." Firestopping materials and installation
methods are specified in Division 7 Section "Through-Penetration Firestop Systems."

Install ducts with hangers and braces designed to withstand, without damage to equipment, seismic
force required by applicable building codes.

Protect duct interiors from the elements and foreign materials until building is enclosed. Follow
SMACNA's "Duct Cleanliness for New Construction.

Paint interiors of metal ducts, that do not have duct liner, for 24 inches (600 mm) upstream of
registers and grilles. Apply one coat of flat, black, latex finish coat over a compatible galvanized-
steel primer. Paint materials and application requirements are specified in Division 9 painting
Sections.
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3.3

3.4

3.5

3.6

3.7

SEAM AND JOINT SEALING

Seal duct seams and joints according to SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible" for duct pressure class indicated.

1. For pressure classes lower than 2-inch wg (500 Pa), seal transverse joints.

Seal ducts before external insulation is applied.

HANGING AND SUPPORTING

Support horizontal ducts within 24 inches (600 mm) of each elbow and within 48 inches (1200 mm)
of each branch intersection.

Support vertical ducts at maximum intervals of 16 feet (5 m) and at each floor.

Install upper attachments to structures with an allowable load not exceeding one-fourth of failure
(proof-test) load.

Install concrete inserts before placing concrete.

CONNECTIONS

Make connections to equipment with flexible connectors according to Division 15 Section "Duct
Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for branch, outlet
and inlet, and terminal unit connections.
FIELD QUALITY CONTROL

Perform the following field tests and inspections according to SMACNA's "HVAC Air Duct Leakage
Test Manual" and prepare test reports:

1. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements.
2. Conduct tests at static pressures equal to maximum design pressure of system or section

being tested. If pressure classes are not indicated, test entire system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.
Give seven days' advance notice for testing.

3. Maximum Allowable Leakage: Comply with requirements for Leakage Class 3 for round and
flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure classes lower than and
equal to 2-inch wg (500 Pa) (both positive and negative pressures), and Leakage Class 6 for
pressure classes from 2- to 10-inch wg (500 to 2500 Pa).

4, Remake leaking joints and retest until leakage is equal to or less than maximum allowable.

CLEANING NEW SYSTEMS

Mark position of dampers and air-directional mechanical devices before cleaning, and perform
cleaning before air balancing.

Use service openings, as required, for physical and mechanical entry and for inspection.

1. Create other openings to comply with duct standards.
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2. Disconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling sections to gain access during the cleaning process.

C. Vent vacuuming system to the outside. Include filtration to contain debris removed from HVAC
systems, and locate exhaust down wind and away from air intakes and other points of entry into
building.

D. Clean the following metal duct systems by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and
return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash

systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and
filter sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, and actuators except in ceiling plenums and mechanical
equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.

E. 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, Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get
wet.

5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational.

Rinse coils with clean water to remove latent residues and cleaning materials; comb and
straighten fins.

F. Cleanliness Verification:
1. Visually inspect metal ducts for contaminants.
2. Where contaminants are discovered, re-clean and reinspect ducts.
G. Verification of Coil Cleaning: Cleaning must restore coil pressure drop to within 10 percent of

pressure drop measured when coil was first installed. If original pressure drop is not known, coil will
be considered clean only if it is free of foreign matter and chemical residue, based on thorough visual
inspection.

END OF SECTION
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SECTION 15820

DUCT ACCESSORIES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:

Backdraft dampers.

Volume dampers.

Motorized control dampers.
Fire dampers.

Turning vanes.
Duct-mounting access doors.
Flexible connectors.

Flexible ducts.

Duct accessory hardware.

CoNoU~WNE

B. Related Sections include the following:

1. Division 13 or 16 Section "Fire Alarm" for duct-mounting fire and smoke detectors.
2. Division 15 Section "HVAC Instrumentation and Controls" for electric and pneumatic damper
actuators.

1.3 SUBMITTALS
A. Product Data: For the following:

Backdraft dampers.

Volume dampers.

Motorized control dampers.
Fire dampers.

Ceiling fire dampers.

Smoke dampers.
Combination fire and smoke dampers.
Turning vanes.

. Duct-mounting access doors.
0. Flexible connectors.

1.  Flexible ducts.

RPoo~NoO~WDE

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field connection.

1. Special fittings.
2. Manual-volume damper installations.
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3. Motorized-control damper installations.

4. Wiring Diagrams: Power, signal, and control wiring.
14 QUALITY ASSURANCE
A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and NFPA 90B,
"Installation of Warm Air Heating and Air Conditioning Systems."
15 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 SHEET METAL MATERIALS
A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable
materials, material thicknesses, and duct construction methods, unless otherwise indicated.
B. Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M and having G60
(Z180) coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.
C. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized
sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
D. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or
less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).
2.3 VOLUME DAMPERS
A. Manufacturers:
1. Air Balance, Inc.
2. American Warming and Ventilating.
3. McGill AirFlow Corporation.
4. METALAIRE, Inc.
5. Nailor Industries Inc.
6. Penn Ventilation Company, Inc.
7. Ruskin Company.
8. Vent Products Company, Inc.
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2.4

General Description: Factory fabricated, with required hardware and accessories. Stiffen damper
blades for stability. Include locking device to hold single-blade dampers in a fixed position without
vibration. Close duct penetrations for damper components to seal duct consistent with pressure
class.

Standard Volume Dampers: Multiple- or single-blade, parallel- or opposed-blade design as
indicated, standard leakage rating with linkage outside airstream,and suitable for horizontal or
vertical applications.

1. Steel Frames: Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch (1.62
mm) thick, with mitered and welded corners; frames with flanges where indicated for attaching
to walls and flangeless frames where indicated for installing in ducts.

2. Roll-Formed Steel Blades: 0.064-inch- (1.62-mm-) thick, stainless sheet steel.

3. Aluminum Frames: Hat-shaped, 0.10-inch- (2.5-mm-) thick, aluminum sheet channels; frames
with flanges where indicated for attaching to walls; and flangeless frames where indicated for
installing in ducts.

4. Extruded-Aluminum Blades: 0.050-inch- (1.2-mm-) thick extruded aluminum.

5. Blade Axles: Stainless steel.

6. Bearings: Oil-impregnated bronze

7. Tie Bars and Brackets: Aluminum.

Jackshaft: 1-inch- (25-mm-) diameter, galvanized-steel pipe rotating within pipe-bearing assembly
mounted on supports at each mullion and at each end of multiple-damper assemblies.

1. Length and Number of Mountings: Appropriate to connect linkage of each damper in multiple-
damper assembly.

Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-mm-)
thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. Include center hole to suit
damper operating-rod size. Include elevated platform for insulated duct mounting.

MOTORIZED CONTROL DAMPERS
Manufacturers:

Air Balance, Inc.

American Warming and Ventilating.
CESCO Products.

Duro Dyne Corp.

Greenheck.

McGill AirFlow Corporation.
METALAIRE, Inc.

Nailor Industries Inc.

. Penn Ventilation Company, Inc.
0.  Ruskin Company.

1.  Vent Products Company, Inc.

RPoo~NoOR~WODE

General Description: AMCA-rated, opposed-blade design; minimum of 0.1084-inch- (2.8-mm-) thick,
galvanized-steel frames with holes for duct mounting; minimum of 0.0635-inch- (1.61-mm-) thick,
galvanized-steel damper blades with maximum blade width of 8 inches (203 mm).

1. Secure blades to 1/2-inch- (13-mm-) diameter, zinc-plated axles using zinc-plated hardware,
with nylon blade bearings, blade-linkage hardware of zinc-plated steel and brass, ends sealed
against spring-stainless-steel blade bearings, and thrust bearings at each end of every blade.

2. Operating Temperature Range: From minus 40 to plus 200 deg F (minus 40 to plus 93
deg C).
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2.6

3. Provide closed-cell neoprene edgingrated for leakage at less than 10 cfm per sq. ft. (51 L/s
per sq. m) of damper area, at differential pressure of 4-inch wg (995 Pa) when damper is
being held by torque of 50 in. x Ibf (5.6 N x m); when tested according to AMCA 500D.

FIRE DAMPERS
Manufacturers:

Air Balance, Inc.

CESCO Products.

Greenheck.

McGill AirFlow Corporation.
METALAIRE, Inc.

Nailor Industries Inc.

Penn Ventilation Company, Inc.
Prefco Products, Inc.

Ruskin Company.

0. Vent Products Company, Inc.

BOo~NoOrwONE

Fire dampers shall be labeled according to UL 555.
Fire Rating: 2 hours as required. (100% free duct area.)

Frame: Curtain type with blades outside airstream ; fabricated with roll-formed, 0.034-inch- (0.85-
mm-) thick galvanized steel; with mitered and interlocking corners.

Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.

1. Minimum Thickness: 0.052 or 0.138 inch (1.3 or 3.5 mm) thick as indicated and of length to
suit application.

2. Exceptions: Omit sleeve where damper frame width permits direct attachment of perimeter
mounting angles on each side of wall or floor, and thickness of damper frame complies with
sleeve requirements.

Mounting Orientation: Vertical or horizontal as indicated.

Blades: Roll-formed, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet steel. In place of
interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel blade connectors.

Horizontal Dampers: Include blade lock and stainless-steel closure spring.

Fusible Links: Replaceable, 165 deg F (74 deg C) rated.

TURNING VANES

Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
vanes and vane runners. Vane runners shall automatically align vanes.

Manufactured Turning Vanes: Fabricate 1-1/2-inch- (38-mm-) wide, double-vane, curved blades of
galvanized sheet steel set 3/4 inch (19 mm) o.c.; support with bars perpendicular to blades set 2
inches (50 mm) o.c.; and set into vane runners suitable for duct mounting.

1. Manufacturers:
a. Ductmate Industries, Inc.
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2.7

2.8

b. Duro Dyne Corp.
C. METALAIRE, Inc.
d. Ward Industries, Inc.

Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and
fibrous-glass fill.

DUCT-MOUNTING ACCESS DOORS

General Description: Fabricate doors airtight and suitable for duct pressure class.

Door: Double wall, duct mounting, and rectangular; fabricated of galvanized sheet metal with

insulation fill and thickness as indicated for duct pressure class. Include vision panel where
indicated. Include 1-by-1-inch (25-by-25-mm) butt or piano hinge and cam latches.

1. Manufacturers:

a. American Warming and Ventilating.

b. CESCO Products.

C. Ductmate Industries, Inc.

d. Flexmaster U.S.A., Inc.

e. Greenheck.

f. McGill AirFlow Corporation.

g. Nailor Industries Inc.

h. Ventfabrics, Inc.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Provide number of hinges and locks as follows:

a. Less Than 12 Inches (300 mm) Square: Secure with two sash locks.

b. Up to 18 Inches (450 mm) Square: Two hinges and two sash locks.

C. Up to 24 by 48 Inches (600 by 1200 mm): Three hinges and two compression latches
with outside handles

d. Sizes 24 by 48 Inches (600 by 1200 mm) and Larger: One additional hinge.

Door: Double wall, duct mounting, and round; fabricated of galvanized sheet metal with insulation fill
and 1-inch (25-mm) thickness. Include cam latches.

1. Manufacturers:
a. Flexmaster U.S.A., Inc.
2. Frame: Galvanized sheet steel, with spin-in notched frame.

FLEXIBLE CONNECTORS
Manufacturers:

1. Duro Dyne Corp.

2. Ventfabrics, Inc.

3. Ward Industries, Inc.

General Description: Flame-retardant or noncombustible fabrics, coatings, and adhesives complying
with UL 181, Class 1.
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Metal-Edged Connectors: Factory fabricated with a fabric strip [5-3/4 inches (146 mm)] wide
attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet
steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Select metal compatible with ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1. Minimum Weight: 26 0z./sq. yd. (880 g/sg. m).

2. Tensile Strength: 480 Ibf/inch (84 N/mm) in the warp and 360 Ibf/inch (63 N/mm) in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

FLEXIBLE DUCTS

Manufacturers:

1. Ductmate Industries, Inc.
2. Flexmaster U.S.A., Inc.

3. Hart & Cooley, Inc.

4. McGill AirFlow Corporation.

Insulated-Duct Connectors: UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass
insulation; aluminized vapor barrier film.

1. Pressure Rating: 4-inch wg (2280 Pa) positive or negative.
2. Maximum Air Velocity: 5000 fpm (25.4 m/s).
3. Temperature Range: Minus 20 to plus 250 deg F (Minus 28 to plus 121 deg C).

Flexible Duct Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a
worm-gear action, in sizes 3 through 18 inches (75 to 450 mm) to suit duct size.
DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct
insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and
grease.

PART 3 - EXECUTION

3.1 APPLICATION AND INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and
aluminum accessories in aluminum ducts.

C. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated.

D. Install volume dampers in ducts, with liner; avoid damage to and erosion of duct liner.
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E. Provide balancing dampers at points on supply, return, and exhaust systems where branches lead
from larger ducts as required for air balancing. Install at a minimum of two duct widths from branch
takeoff.

F. Provide test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and smoke dampers, with fusible links, according to manufacturer's UL-approved written
instructions.

H. Install duct access doors to allow for inspecting, adjusting, and maintaining accessories and terminal
units as follows:

1. Adjacent to fire or smoke dampers, providing access to reset or reinstall fusible links.
Install the following sizes for duct-mounting, rectangular access doors:

1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).

2. Two-Hand Access: 12 by 6 inches (300 by 150 mm).

3. Head and Hand Access: 18 by 10 inches (460 by 250 mm).

4, Head and Shoulders Access: 21 by 14 inches (530 by 355 mm).

J. Label access doors according to Division 15 Section "Mechanical Identification."

K. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and
motorized equipment supported by vibration isolators.

L. Connect diffusers to low pressure ducts directly or with maximum 60-inch (1500-mm) lengths of
flexible duct clamped or strapped in place.

M. Connect flexible ducts to metal ducts with draw bands

N. Install duct test holes where indicated and required for testing and balancing purposes.

3.2 ADJUSTING

A. Adjust duct accessories for proper settings.

B. Adjust fire and smoke dampers for proper action.

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, Adjusting,
and Balancing."

END OF SECTION
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SECTION 15990

TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions

and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes testing, adjusting, and balancing HVAC systems to produce design objectives,
including the following:

1. Balancing airflow within distribution systems, including submains, branches, and terminals, to
indicated quantities according to specified tolerances.

2. Adjusting total HVAC systems to provide indicated quantities.

3. Measuring electrical performance of HVAC equipment.

4, Setting quantitative performance of HVAC equipment.

5. Verifying that automatic control devices are functioning properly.

6. Measuring sound and vibration.

7. Reporting results of the activities and procedures specified in this Section.

B. Related Sections include the following:

1. Testing and adjusting requirements unigue to particular systems and equipment are included
in the Sections that specify those systems and equipment.
2. Field quality-control testing to verify that workmanship quality for system and equipment
installation is specified in system and equipment Sections.
1.3 DEFINITIONS

A. Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce fan
speed or adjust a damper.

B. Balance: To proportion flows within the distribution system, including submains, branches, and
terminals, according to design quantities.

C. Draft: A current of air, when referring to localized effect caused by one or more factors of high air
velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn from a
person's skin than is normally dissipated.

D. Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results.

E. Report Forms: Test data sheets for recording test data in logical order.

F. Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.
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G. Suction Head: The height of fluid surface above the centerline of the pump on the suction side.
H. System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.
System Effect Factors: Allowances used to calculate a reduction of the performance ratings of a fan
when installed under conditions different from those presented when the fan was performance
tested.
J. Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.
K. Test: A procedure to determine quantitative performance of a system or equipment.
L. Testing, Adjusting, and Balancing Agent: The entity responsible for performing and reporting the
testing, adjusting, and balancing procedures.
M. AABC: Associated Air Balance Council.
N. AMCA: Air Movement and Control Association.
0. CTI: Cooling Tower Institute.
P. NEBB: National Environmental Balancing Bureau.
Q. SMACNA: Sheet Metal and Air Conditioning Contractors' National Association.
1.4 SUBMITTALS
A. Quality-Assurance Submittals: Within 30 days from the Contractor's Notice to Proceed, submit 2
copies of evidence that the testing, adjusting, and balancing Agent and this Project's testing,
adjusting, and balancing team members meet the qualifications specified in the "Quality Assurance"
Article below.
B. Contract Documents Examination Report: Within 45 days from the Contractor's Notice to Proceed,
submit 2 copies of the Contract Documents review report as specified in Part 3 of this Section.
C. Strategies and Procedures Plan: Within 60 days from the Contractor's Notice to Proceed, submit 2
copies of the testing, adjusting, and balancing strategies and step-by-step procedures as specified in
Part 3 "Preparation” Article below. Include a complete set of report forms intended for use on this
Project.
D. Certified Testing, Adjusting, and Balancing Reports: Submit 2 copies of reports prepared, as
specified in this Section, on approved forms certified by the testing, adjusting, and balancing Agent.
E. Sample Report Forms: Submit 2 sets of sample testing, adjusting, and balancing report forms.
F. Warranty: Submit 2 copies of special warranty specified in the "Warranty" Article below.
15 QUALITY ASSURANCE
A. Agent Qualifications: Engage a testing, adjusting, and balancing agent certified by either AABC or
NEBB. May be mechanical contractor.
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B. Testing, Adjusting, and Balancing Conference: Meet with the Owner's and the Architect's
representatives on approval of the testing, adjusting, and balancing strategies and procedures plan
to develop a mutual understanding of the details. Ensure the participation of testing, adjusting, and
balancing team members, equipment manufacturers' authorized service representatives, HVAC
controls Installer, and other support personnel. Provide 7 days' advance notice of scheduled
meeting time and location.

1. Agenda Items: Include at least the following:

Submittal distribution requirements.

Contract Documents examination report.

Testing, adjusting, and balancing plan.

Work schedule and Project site access requirements.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.
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C. Certification of Testing, Adjusting, and Balancing Reports: Certify the testing, adjusting, and
balancing field data reports. This certification includes the following:

1. Review field data reports to validate accuracy of data and to prepare certified testing,
adjusting, and balancing reports.

2. Certify that the testing, adjusting, and balancing team complied with the approved testing,
adjusting, and balancing plan and the procedures specified and referenced in this
Specification.

D. Testing, Adjusting, and Balancing Reports: Use standard forms from AABC's "National Standards
for Testing, Adjusting, and Balancing." or use standard forms from NEBB's "Procedural Standards for
Testing, Adjusting, and Balancing of Environmental Systems."

E. Instrumentation Type, Quantity, and Accuracy: As described in AABC national standards.

F. Instrumentation Type, Quantity, and Accuracy: As described in NEBB's "Procedural Standards for
Testing, Adjusting, and Balancing of Environmental Systems," Section I, "Required Instrumentation
for NEBB Certification."

G. Instrumentation Calibration: Calibrate instruments at least every 6 months or more frequently if
required by the instrument manufacturer.

1.6 PROJECT CONDITIONS

A. Partial Owner Occupancy: The Owner may occupy completed areas of the building before
Substantial Completion. Cooperate with the Owner during testing, adjusting, and balancing
operations to minimize conflicts with the Owner's operations.

1.7 COORDINATION

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment,
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support
and assist testing, adjusting, and balancing activities.

B. Notice: Provide 7 days' advance notice for each test. Include scheduled test dates and times.

C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water
distribution systems have been satisfactorily completed.
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WARRANTY

General Warranty: The national project performance guarantee specified in this Article shall not
deprive the Owner of other rights the Owner may have under other provisions of the Contract
Documents and shall be in addition to, and run concurrent with, other warranties made by the
Contractor under requirements of the Contract Documents.

Special Guarantee: Provide a guarantee on NEBB forms stating that NEBB will assist in completing
the requirements of the Contract Documents if the testing, adjusting, and balancing Agent fails to
comply with the Contract Documents. Guarantee includes the following provisions:

1. The certified Agent has tested and balanced systems according to the Contract Documents.
2. Systems are balanced to optimum performance capabilities within design and installation
limits.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

EXAMINATION

Examine Contract Documents to become familiar with project requirements and to discover
conditions in systems' designs that may preclude proper testing, adjusting, and balancing of systems
and equipment.

1. Contract Documents are defined in the General and Supplementary Conditions of the
Contract.
2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-control

devices, balancing valves and fittings, and manual volume dampers, are required by the
Contract Documents. Verify that quantities and locations of these balancing devices are
accessible and appropriate for effective balancing and for efficient system and equipment
operation.

Examine approved submittal data of HVAC systems and equipment.
Examine project record documents described in Division 1 Section "Project Record Documents."

Examine Architect's and Engineer's design data, including HVAC system descriptions, statements of
design assumptions for environmental conditions and systems' output, and statements of
philosophies and assumptions about HVAC system and equipment controls.

Examine equipment performance data, including fan and pump curves. Relate performance data to
project conditions and requirements, including system effects that can create undesired or
unpredicted conditions that cause reduced capacities in all or part of a system. Calculate system
effect factors to reduce the performance ratings of HVAC equipment when installed under conditions
different from those presented when the equipment was performance tested at the factory. To
calculate system effects for air systems, use tables and charts found in AMCA 201, "Fans and
Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design," Sections 5 and 6.
Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Specification Sections have been
performed.
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3.3

Examine system and equipment test reports.

Examine HVAC system and equipment installations to verify that indicated balancing devices, such
as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and
manual volume dampers, are properly installed, and their locations are accessible and appropriate
for effective balancing and for efficient system and equipment operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.

Examine air-handling equipment to ensure clean filters have been installed, bearings are greased,
belts are aligned and tight, and equipment with functioning controls is ready for operation.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine equipment for installation and for properly operating safety interlocks and controls.
Examine automatic temperature system components to verify the following:

1. Dampers, valves, and other controlled devices operate by the intended controller.

2. Dampers and valves are in the position indicated by the controller.

3 Integrity of valves and dampers for free and full operation and for tightness of fully closed and
fully open positions. This includes dampers in multizone units, mixing boxes, and variable-air-
volume terminals.

4. Automatic modulating and shutoff valves, including 2-way valves and 3-way mixing and

diverting valves, are properly connected.

Thermostats are located to avoid adverse effects of sunlight, drafts, and cold walls.

Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract Documents.

Controller set points are set at design values. Observe and record system reactions to

changes in conditions. Record default set points if different from design values.

9. Interlocked systems are operating.

10.  Changeover from heating to cooling mode occurs according to design values.

©No g

Report deficiencies discovered before and during performance of testing, adjusting, and balancing
procedures.

PREPARATION

Prepare a testing, adjusting, and balancing plan that includes strategies and step-by-step
procedures.

Complete system readiness checks and prepare system readiness reports. Verify the following:

Permanent electrical power wiring is complete.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open..

Ceilings are installed in critical areas where air-pattern adjustments are required and access
to balancing devices is provided.

Windows and doors can be closed so design conditions for system operations can be met.

aprwONPRE
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GENERAL TESTING AND BALANCING PROCEDURES

Perform testing and balancing procedures on each system according to the procedures contained in
AABC national standards and this Section or perform testing and balancing procedures on each
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3.5

system according to the procedures contained in NEBB's "Procedural Standards for Testing,
Adjusting, and Balancing of Environmental Systems" and this Section.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum
extent necessary to allow adequate performance of procedures. After testing and balancing, close
probe holes and patch insulation with new materials identical to those removed. Restore vapor
barrier and finish according to the insulation Specifications for this Project.

Mark equipment settings with paint or other suitable, permanent identification material, including
damper-control positions, valve indicators, fan-speed-control levers, and similar controls and
devices, to show final settings.

FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES

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

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

Determine the best locations in main and branch ducts for accurate duct airflow measurements.

Check the airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.

CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES

The procedures in this Article apply to constant-volume supply-, return-, and exhaust-air systems.
Additional procedures are required for variable-air-volume, multizone, dual-duct, induction-unit
supply-air systems and process exhaust-air systems. These additional procedures are specified in
other articles in this Section.

Adjust fans to deliver total design airflows within the maximum allowable rpm listed by the fan
manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:
a. Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.
b. Measure static pressure directly at the fan outlet or through the flexible connection.
C. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as

possible, upstream from flexible connection and downstream from duct restrictions.
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d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that
houses the fan.

2. Measure static pressure across each air-handling unit component.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filters.

3. Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers under final balanced conditions.
4. Compare design data with installed conditions to determine variations in design static

pressures versus actual static pressures. Compare actual system effect factors with
calculated system effect factors to identify where variations occur. Recommend corrective
action to align design and actual conditions.

5. Adjust fan speed higher or lower than design with the approval of the Architect. Make
required adjustments to pulley sizes, motor sizes, and electrical connections to accommodate
fan-speed changes.

6. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure no overload will occur. Measure amperage in full cooling, full heating,
and economizer modes to determine the maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to design airflows
within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and adjust volume
dampers until the proper static pressure is achieved.

a. Where sufficient space in submains and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted. Continue to adjust
submains and branch ducts to design airflows within specified tolerances.

Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or the outlet manufacturer's written
instructions and calculating factors.

Adjust terminal outlets and inlets for each space to design airflows within specified tolerances of
design values. Make adjustments using volume dampers rather than extractors and the dampers at
the air terminals.

1. Adjust each outlet in the same room or space to within specified tolerances of design
guantities without generating noise levels above the limitations prescribed by the Contract
Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer, model, and serial numbers.
2. Motor horsepower rating.
3. Motor rpm.
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4, Efficiency rating if high-efficiency motor.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.
3.7 TEMPERATURE TESTING
A. During testing, adjusting, and balancing, report need for adjustment in temperature regulation within

the automatic temperature-control system.

B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of 2 successive 8-hour
days, in each separately controlled zone, to prove correctness of final temperature settings.
Measure when the building or zone is occupied.

C. Measure outside-air, wet- and dry-bulb temperatures.
3.8 TEMPERATURE-CONTROL VERIFICATION
A. Verify that controllers are calibrated and commissioned.
B. Check transmitter and controller locations and note conditions that would adversely affect control
functions.
C. Record controller settings and note variances between set points and actual measurements.
D. Verify operation of limiting controllers (i.e., high- and low-temperature controllers).
E. Verify free travel and proper operation of control devices such as damper and valve operators.
F. Verify sequence of operation of control devices. Note air pressures and device positions and

correlate with airflow and water-flow measurements. Note the speed of response to input changes.
G. Confirm interaction of electrically operated switch transducers.
H. Confirm interaction of interlock and lockout systems.
l. Verify main control supply-air pressure and observe compressor and dryer operations.

J. Record voltages of power supply and controller output. Determine if the system operates on a
grounded or non-grounded power supply.

K. Note operation of electric actuators using spring return for proper fail-safe operations.
3.9 TOLERANCES
A. Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans: 0 to plus 10 percent.
2. Air Outlets and Inlets: Plus 5 to minus 10 percent.
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3.10

REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in
"Examination” Article above, prepare a report on the adequacy of design for systems' balancing
devices. Recommend changes and additions to systems' balancing devices to facilitate proper
performance measuring and balancing. Recommend changes and additions to HVAC systems and
general construction to allow access for performance measuring and balancing devices.

B. Status Reports: As Work progresses, prepare reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found
in systems being tested and balanced. Prepare a separate report for each system and each building
floor for systems serving multiple floors.

3.11 FINAL REPORT

A. General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in 3-ring
binder, tabulated and divided into sections by tested and balanced systems. Report to be per NEBB
or AABC requirements and forms.

B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing
engineer.

1. Include a list of the instruments used for procedures, along with proof of calibration.
C. Final Report Contents: In addition to the certified field report data, include the following:
1. Fan curves.
2. Manufacturers' test data.
3. Field test reports prepared by system and equipment installers.
4 Other information relative to equipment performance, but do not include approved Shop
Drawings and Product Data.
D. General Report Data: In addition to the form titles and entries, include the following data in the final
report, as applicable:
1. Title page.
2. Name and address of testing, adjusting, and balancing Agent.
3. Project name.
4, Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of testing, adjusting, and balancing Agent who certifies the report.
10.  Summary of contents, including the following:
a. Design versus final performance.
b. Notable characteristics of systems.
C. Description of system operation sequence if it varies from the Contract Documents.
11. Nomenclature sheets for each item of equipment.
12.  Data for terminal units, including manufacturer, type size, and fittings.
13.  Notes to explain why certain final data in the body of reports vary from design values.
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14.  Test conditions for fans and pump performance forms, including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings, including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

S@mopoo oy

E. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present with
single-line diagrams and include the following:

1. Quantities of outside, supply, return, and exhaust airflows.
2. Duct, outlet, and inlet sizes.

F. Air-Handling Unit Test Reports: For air-handling units with coils, include the following:
1. Unit Data: Include the following:

Unit identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches (mm), and bore.
Sheave dimensions, center-to-center and amount of adjustments in inches (mm).
Number of belts, make, and size.

Number of filters, type, and size.
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2. Motor Data: Include the following:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center and amount of adjustments in inches (mm).
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3. Test Data: Include design and actual values for the following:

Total airflow rate in cfm (L/s).

Total system static pressure in inches wg (Pa).

Fan rpm.

Discharge static pressure in inches wg (Pa).

Filter static-pressure differential in inches wg (Pa).
Preheat coil static-pressure differential in inches wg (Pa).
Cooling coil static-pressure differential in inches wg (Pa).
Heating colil static-pressure differential in inches wg (Pa).
Outside airflow in cfm (L/s).

Return airflow in cfm (L/s).

Outside-air damper position.

Return-air damper position.

Vortex damper position.

TART T SQ@T o0 T
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G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

1. Report Data: Include the following:

System and air-handling unit number.
Location and zone.

Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).
Duct size in inches (mm).

Duct area in sq. ft. ( (sg. m)).

Design airflow rate in cfm (L/s).
Design velocity in fopm (m/s).

Actual airflow rate in cfm (L/s).

Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

o N )

3.12 ADDITIONAL TESTS

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

B. Seasonal Periods: If initial testing, adjusting, and balancing procedures were not performed during

near-peak summer and winter conditions, perform additional inspections, testing, and adjusting
during near-peak summer and winter conditions.

END OF SECTION
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