ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDLETOWN, NY 10940

SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

1.2

—_—
LFEY

RELATED DOCUMENTS

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

SUMMARY
Thig Section includes the following:

[ Piping materials and installation instructions common [o most piping systems.
2. Transition fittings.

3. Dicleetrie fiuings.

4 Mechanical sleeve seals.

5 Slecves.

6. Escutcheons.

1. Grout.

R ITVAC demaolition.

9. Equipment installation requirements commun to equipment sections.
10.  Painting and finishing,

11, Concrete bases.

12, Supports and anchorages.

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, firred spaces,
pipe and duct chases, wunheated spaces immediately below roof, spaces above collings,
uncxcavated spaces, crawlspaces, and tunnels.

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

Lxposed, Lxterior Installations: Dxposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

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

Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical conlact by building occupants but subjecl to outdoor ambicnl temperatures.
Examples include installations within unheated shelters.
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F. The following are industry abbreviations for plastic materials:

1.4

1.5

n

I CPVC: Chlorinated polyvinyl chloride plastic,
2. PE: Polyethylene plastic.
3 PV Tolyvinyl chloride plastic.

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

SUBMITTALS

Product Data: Tor the following:

Transition Nilings.

Dielectric fittings.

Mochanical slceve scals.
Esculcheons.

B

Welding certificates.

QUALTITY ASSURANCE

Steel Support Welding:  Qualify processes and operators according lo AWS 1.1, "Suuetural
Welding Code--Steel.”

Steel Mipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section TX, “"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 curreut.

Tlectrical Characteristics for HVAC Fauipment: Tguipment of higher electrical characteristics
may be forished provided such proposed equipment is approved in writing and connecting
glectrical services, circuit breakers, and conduit sizes are appropriately modified. Tf minimum
energy ratings or efficieneies are specilied, equipment shall comply with requirements.

DTLIVERY, STORAGT, AND HANDILING
Deliver pipes and mbes 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.
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1.7 COORDINATION

A, Arrange for pipc spaccs, chases, slots, and openiugs in building structure during progress of

B.

C.

construction, to allow tor HV AC installations.

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

Coordinate requirements for access panels and doors for HVAC items requiring access that are
coneealed behind finished surfaces.  Access panzls and doors are specified in Division OR
Section "Access Doors and Frames."

PART 2 - PRODUCTS

2.1

A,

2.2

A,

B.

2.3

A

B.

MANUFACTURERS

In other Part2 articles where subparvagraph tides below introduce lists, the iollowing
requirements apply for product selection:

L. Available Manutacrurers:  Subject to compliance with requirements, manufacourers
offering products that may be incorporated into the Work include, but are not limited Lo,
the manufacturers specitied.

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

PIPL, TUBL, AND FITTINGS

Refer Lo individual Division 23 piping Sections for pipe, lube, and fitling materials and joining
methods.

Pipe Threads: ASME B1.20.1 for tactory-threaded pipe and pipe titings.

JOINING MATERIALS
Refer o individual Division 23 piping Scctions (or special joining materials nol listed below.

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

L. ASME B16.21. nonmetallic. flat, asbestos-free, 1/8-inch (3.2-mm) maxinmun thickness
unless thickness or speciiic malerial is indicated.

a. Full-Face Type: For [lal-lace, Class 125, cast-iron and cast-bronze 1langes.
b. Narrow-Face Tyvpe: For raised-face, Class 250. cast-iron and steel flanges.

2. AWWA CL10, rubber. flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated: and
(ull-race or ring type, unless otherwise indicated.

COMMON WORK RESULTS FOR HVAC 230500 -3



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E48T 22 MULBERRY STREET
WALLKILE, NY [2589 MIRDDLETOWN, NY 10940

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

N, Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping
system marmfacturer, vnless otherwise indicated.

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

F. Brazing Filler Metals: AWS AS R, BCuP Series, copper-phosphoris alloys for general-duty
brazing, unless otherwise indicated; and AWS A58, BAgl, silver alloy for refrigerant piping,
unless otherwise indicated.

G, Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall
thickness and chemical analysis ol sieel pipe being welded.

1.  Solvent Cements for Joining Plastic Piping:

1. CPVC Piping: ASTM F 493,
2. PVC DPiping: ASTM D 2564, [nclude primer according to ASTM F 656,

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

24 TRANSITION FITTINGS

A.  Plastic-to-Metal Transition Fittings: CPVC and PVC one-piece fitting with mannfactirer’s
Schedule 80 equivalent dimensions, one end with threaded brass insert, and one solvent-
cement-Joint end.

1. Mannfacmurers:
a. Eslon Thermoplastics.

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

l. Manufacturers:
a. Thompson Plastics, Ing.
. Plastic-to-Melal Transition Unions: MSS SP-107, CPVC and PVC Tour-parl union.  Include

brass end, selvent-cement-joint end, rubber O-ring, and union nut.
L. Manufacturers:

a. NIBCO INC.
b. NIRCOQ, Tne.; Chemurol Ty,
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2.5 DIELECTRIC FITTINGS

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

B.  [nsulating Material: Suitable for system fluid, pressure, and temperature.

C. Diclectric Unions:  Factory-fabricared, union assembly, for 250-psig (1725-kPa) minimum
working pressure at 180 deg F (82 deg O
l. Manufacturcrs:

a. Capitol Manulacluring Co.

b. Central Plastics Company.

c. Lelipse, Inc.

d. Epco Sales, Tne.

e Hart Industries, International, Ine.

f. Watts Industries, Ine.; Water Products Div.
g Zurn [ndusiries, Ine.; Wilking Div.

D.  Diglectric Flanges: Factory-fabricated, companion-tlange assembly, for 150- or 300-psig
(1035- or 2070-kPa) minimum working pressure as required to suit systemn pressures.

l. Manufacturers:

a. Capitol Manufactwring Co.

b. Central Plastics Company.

c. Epco Sales, Iuc.

d. Waus Indusuries, Tne.; Water Producls Div.

E.  Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include tlanges, full-
face- or ring-type neoprene or phenolic gasket. phenolic or polyethylene bolt sleeves, phenolic
washers, and sieel backing washers,

1. Manulaciurers:
a Advance Products & Sysiems, Ine.
b. Calpico, luc.
c. Central Plastics Company,
d. Pipeline Seal and [nsolator, Inc.
2. Separate commpanion flanges and steel bolts and nuts shall have 150- or 300-psig (1035-
or 2070-ka) minimum working pressure where required to suit ystem pressures.
T Diclectric Couplings:  Galvanized-stecl coupling with inert and noncorrosive, thermoplastic

lining; threaded ends; and 300-psig {2070-kPa) minimum working pressure al 225 deg F
(107 deg C).

. Manufacturers:
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a. Calpico, Tuc.
b. Lochinvar Comp.
;. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplasac lining;

plain, threaded. or grooved ends; and 300-psig {2070-kI"a) minimum working pressure at 225
deg F {107 dea C).

1. Manulacturers:
a. Perfection Comp.
b. Precision Plumbing Products. Ine.
e. Sioux Chiel Manufacturing Co., Tne.
d. Vietaulic Co. of America.
2.6 MECITANICAL SLEEVE SEALS
A, Description: Modular sealing element unil, designed for field assembly, to (il annular space

between pipe and sleeve.

L. Manufacturers:
a. Advance Products & Systems. Ine.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Scal and Tnsulator, Tuc.

2. Scaling Elements: EPDM interlocking links shaped o (it surlace ol pipe. Include Lype
and number required for pipe marterial and size of pipe.

3. Pressure Plates: Stainless Steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Stainless Steel of length required to secure pressure plates to
sealing elements. [nelude one for each sealing element.

2.7 SLEEVES
A, Galvanized-Steel Sheet: 0.023%-inch (0.6-mm) minimum thickness; round wbe closed with

welded longitudinal joint.

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

T

Cast Tron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain

ends and intesral waterstop, nnless otherwise indicated.

D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with inregral clamping flange. [nelude
clamping ring and bolts and nuts for membrane flashing.

Underdeck Clamp: Clamping ring with sct screws,

T Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
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F.  DVCPDipe: ASTM D 1785, Schedule 40.
G, Molded P Reusable, PT, tapered-cup shaped, and smooth-outer surface with nailing flange
for attaching to wooden forms.
28 ESCUTCHEQONS
A, Deseripuon: Manuiaetured wall and ceiling cscutcheons and loor plaies, with an TD o closely
fit around pipe. tube, and msulation of insulated piping and an OD that completely covers
opening,
B.  Onec-Picee, Deep-Pattern Type:  Decp-drawn, hox-shaped brass with polished chrome-plated
finish.
C. One-Piece, Cast-Brass Type: With set screw.
L. Finish: Polished chrome-plated.
D.  Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
L. Finish: Polished chrome-plated.
E. One-Piece, Stamped-Steel Type: With set screw or spring and chrome-plated finish.
F. Split-Plate, Stamped-Steel Type: With concealed hinge, set screw or spring clips, and chrome-
plated finigh,
. One-Picee, Floor-Plate Type: Cast-iron oor plate.
M. Split-Casling, Floor-Plale Type: Cast brasg with concealed hinge and sel serew.
29 GROUT
A, Description: ASTM C 1107, Grade B, nonshrink and nonmetallie, dry hydraulic-cement groul.

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

2. Desian Mix: 5000-psi {34.5-MPa), 28-day compressive strength,

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

A,

HVAC DEMOLITION

Refer to Division 01 Section “"Cutting and Patching” and Division 02 Section "Selective
Struciure Demeolition" for general demolilion regquirements and procedures.
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B. Discounect. demolish, and remove HVAC systems, equipment, and components indicated to be

3.2

L

remaoved.

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

2. Piping 10 Be Abandoned in Place: Draimn piping and cap or plug piping with same or
compatible piping material.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork marterial.

4. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork
material.

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

6. Fgquipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriale, reinstall, reconnect, and make cquipment
operational.

7. Equipment o Be Removed and Salvaged: Disconnecl and cap services and remove

equipment and deliver v Owner.
If pipe, insulation, or eguipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of ¢qual capacity and
quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according Lo the following requirements and Division 23 Scetions speeilying
piping systems.

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

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

[nstall 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.

[nstall piping above accessible ceilings to allow sufficient space Tor ceiling panel removal.
Install piping w permil valve servicing.

[nstall piping at indicated slopes.

Install piping free of sags and bends.

Inseall fitings for changes in directon and branch connections.
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I Install piping to allow application of insulation.
K. Select system compousnts with preasure rating cqual to or greater than system operating
pressure.
L. [nstall escutcheons for penetrations of walls, ceilings, and floors according to the following:
L. New Diping:
a. Piping with Fitting or Sleeve Protmding from Wall: One-piece, desp-pattern type.
b. Chrome-Plated Piping:  Onc-picee, cast-brass type with polished chrome-plated
finish.
c. Insulated Piping: One-piece, stamped-steel type with spring clips.
d. Bare Piping al Wall and Floor Penctrations ih Finished Spaces: One-piece, cast-
brass type with polished chrome-plated finish.
¢ Bare Piping at Wall and Tloor Peuctrations in Finished Spaces:  One-piecce,
slamped-sieel Lype.
f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel
Lype and sel serew.
z. Bare Piping in Unfinished Service Spaces: One-plece, stamped-steel type with
congealed hinge and st scrow,
h. Bare Piping in Equipment Rooms: One-picce, stamped-steel Lype with sel serew
or spring clips.
1. Bare Piping al Floor Penetrations ih Equipment Rooms:  One-picee, Noorplate
type.
2. Existing Piping: Use the following:
a. Chrome-IMated Piping: Split-casting, cast-brass type with chrome-plated finish.
b, Insulated Piping: Split-plate, stamped-steel wype with coneealed hinge and spring
clips.
C. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting, cast-
brass type with chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-plate,
slamped-stecl Lype with concealed hinge and spring clips.
g. Bare Piping at Ceiling Menetrations in Finished Spaces: Split-plate, stamped-steel
type with concealed hinge and set screw.
f. Bare Piping in Unfinished Service Spaces:  Split-plate, stamped-steel type with
concealed hinge and set serew or spring clips.
£ Barg Piping in Equipmenl Rooms: Split-plate, stamped-sieel Lype with seL serow
or apring clips.
h. Bare Piping at Floor Penetrations in Equipment Rooms: Split-casting, floor-plate

Lype.

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

Permanent sleeves are not required tor holes formed by removable PE sleeves.

0.  [Install sleeves for pipes passing through conerete and masonry walls and conerete floor and roof

slabs.
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I. Install sleeves for pipes passing through concrete and masonry walls. gypsum-board partitions,
and concrele [loor and rool <labs.

bt

Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areag 2 inches (50 mm) above finished floor level, Ixtend cast-iron
sleeve fitlings below fToor slab as required Lo sceure clamping ring b ring 1s
specified.

Install sleeves in new walls and slabs as new walls and slabs are constructed.
Install sleeves thal are large enough W provide 174-inch (6.4-mm) annular ¢lear space
between sleeve and pipe or pipe insulation. Use the following sleeve marerials:

a. Steel Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).

[3. Steel Sheet Slecves: For pipes NPS 6 (DN 150) aud larger, penctrating gypsum-
board parlitions.

Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping Manges. Install section ol casi-iron soil pipe o
extend sleeve to 2 inches (30 mm) above finished floor level. Refer to Division 07
Scetion "Sheet Metal Flashing and Trim™ for flashing.

L

) Scal space outside of sleeve fittings with grout.

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

(). Aboveground, Exterior-Wall Pipe Penctrations: Scal penctrations using slecves and mechanical
gleeve seals. Sclect sleeve gize Lo allow for 1-inch {25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Tnstall steel pipe for sleeves smaller than 6 inches {150 mm) in diameter.

I

2. Install casi-iron "wall pipes™ tor sleeves 6 inches {150 mm) and larzer in diameler.

3 Mechanical Sleeve Seal Installation: Select type and mumber of sealing elements
requited for pipe material and size.  Position pipe in center of sleeve,  Assemble
mechanical sleeve seals and install in annlar space berween pipe and sleeve. Tighten
bolts against pressure plates that cause scaling elements to expand and make watertizht
scal.

R.  Underground, Exterior-Wall Pipe Penetrations: [natall cast-iron "wall pipes” for sleeves. Seal

pipe penetrarions using mechanical sleeve seals. Select sleeve size o allow for 1-inch {25-mm)
annular ¢lear space bebween pipe and sleeve for installing mechanical sleeve seals.

1.

Mechanical Sleeve Scal Insiallation:  Seleel type and number ol scaling elementls
required for pipe material and size. Positlon pipe in center of sleeve.  Assemble
mechanical sleeve scals and install in annular space between pipe and sleeve, Tighten
bolls against pressure plales that cause sealing elements Lo expand and make waterlight
seal.
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5. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings. and floors

33

al pipe penclrations.  Scal pipe penctrations with fircstop malerials.  Refer w Division 07
Section "TPenetration Firestopping” for materials.

Verify final equipment locations for roughing-in.

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

PTIPTNG JOINT CONSTRUCTTON

Join pipe and fitlings according 1o the following requirements and Division 23 Sections
specilying piping systems.

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

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

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

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

Threaded Joimnts: Thread pipe wiih lapered pipe threads aceording 1o ASME B1.20.1. Cuil
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
(W ID. Jain pipe fwings and valves as Tollows:

1. Apply appropriate lape or thread compound o exlernal pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that ate corroded or

damaged. Do notnse pipe sections that have cracked or open welds.

Welded Joinrs:  Constoruct joints according o AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance™ Atrticle.

Tlanged Joints:  Scleet appropriate gasket material, size, type, and thickness for service
applhication. Install gagkel concentrically positioned. Use suitable Tubricants on boli threads.

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

L. Comply with ASTM F 402 for safe-handling practice of cleaners. primers. and solvent
cements.
2. CPVC Piping: Join according to ASTM D 2846/ 2846M Appendix.
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3.4

[FE}
ih

T

3. PV Pressure Piping: Join schedule mumber ASTM D 1785, PVC pipe and PVC socket
fitings according Lo ASTM D 2672, Join other-than-schedule-number PV pipe and
socket fittings according to ASTM D 2855,

4, PVC Nonpressure Piping: Join according lo ASTM D 2853,

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

Plastic Nonpressure Piping Gasketed Joints: Jomn according to ASTM 2 3212,

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

L. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Sockel Fiwings: Use sockel fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fitings, apply adhesive, and join according o
pipe manufacturer's written instructions.
PIPTNG CONNECTIONS

Make connections according to the following, unless otherwise indicated:

L. Install unions, in piping NIP'S 2 (DN 5{0) and smaller. adjacent to sach valve and at final
connection to each piece of equipiment.

2. Install flanges, in piping NP8 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection o each piece of equipment.

3. Dry Piping Sysiems: Install dicleetric unions and [langes Lo conneel piping malerials off

dissirnilar metals.
4. Wet Piping Systems: Install dielectric coupling and nipple fittings to conuect piping
materials of dissimilar metals.

FQUIPMTNT INSTALLATION - COMMON REQUIRTMENTS

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

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

Install HVAC eguipment 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.

Install equipment to allow right of way for piping installed at required slope.
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3.6 PAINTING

A.  Painting of HVAC systems, cquipment, and components is speeificd in Division 09 Sections

3.7

"[nterior Painting” and "Exterior Painung."”

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

CONCRETE BASES

Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's
writlen instructions and according Lo scismie codes al Project.

I Construet concrete bases of dimensions indicated, but not less than 4 inches (100 mim)
larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) conters around the [l perimeier of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
hase, and anchor into structural congrele floor,

4. Place and secure anchorage devices. Use supported equipment manutacturer's setting
drawings, templates, diagrams, instructions. and divections furnished with items to be
embedded.

A Install anchor bolts to elevations required for proper attachunent to supported equipment.

6. Install anchor belts according to anchor-bolt manulacturer's wrillen instruclions.

7. Use 3000-psi {20.7-MDa) , 28-day compressive-strength conerete and reinforcemenr as

specified in Division 03 Section "Cast In-Place Concrete.”

ERECTION OF METAL SUPPORTS AND ANCHORAGES
Refer to Division 05 Secrion "Mefal Fabrications" for strucrural steel.

Cut, fit. and place miscellaneous metal supports aceurately in location, alignment, and elevation
Lo gupport and anchor ITVAC materials and cquipment.

Ficld Welding: Comply with AWS D1.1.

ERECTTON OF WOOD SUPPORTS AND ANCHORAGTS

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to suppeort, and anchor
HVAC materials and equipment.

Select fastener sizes that will not penetrate members it opposite side will be exposed to view or
will receive finish materials. Tighten counections between members. Install fasteners without

splitting woud members.

Allach Lo subsirales as required w support applicd loads.

COMMON WORK RESULTS FOR HVAC 230500 - 13
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3.10 GROUTING

A, Mix and iustall grout for HVAC cquipment base Dearing surfaces, pump and other equipment
base plates, and anchors.

B.  Clean surfaces that will come into contact with grout.
C. Provide forms as required for placement of grout.

D.  Avoid air entrapment during placement of grout.

E. [lace grout, comipletely filling equipment bases.
F. Place grout oun concrete bases and provide smooth bearing surface for equipment.

G.  Place grout around anchors.

H.  Cure placed grout.

END OF SECTION 230300
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

A,

A

A

RELATED DOCUMENTS

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

SUMMARY

Section includes general requirements for single-phase and  polyphase, general-purpose,
horizontal, small and mediun. squirrel-cage induction motors for use on ac power systems up to
600 ¥V and installed at cquipment manufacturer's factory or shipped separately by oquipmaent
manutactrer for fleld installation.

COORDINATION

Coordinate feawres of motors, installed units, and accessory devices o be compatible with the
following:

Motor controllers.

Torque, speed, and horsepoweer requirements of the Toad.

Ratings and characteristics of supply circuit and required contral sequence.
Ambient and covironmental conditions of installation location,

B =

PART 2 - PRODUCTS

22

A,

B.

C.

A

GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when srricter requirements are specified in
HVAC equipment schedules or Sections.

Comply with NEMA MG | unless otherwise indicated.

Comply with IEEE 841 for severe-duty motors.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet
(1000 m) above sca level.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513-1
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B. Capacity and Torque Characteristics: Sufficient to start, accelerate. and operate connected loads

2.4

al designated speeds, al 1nsialled aliitnde and environment, with mdicated operaling sequence,
and without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Energy efficient, as detined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors: Variable torque.

L. For motors with 2:1 speed ratio, cousequent pole, single winding.
2. For molors with other than 2:1 speed rauo, separate winding for cach speed.

Multispeed Motors: Separate winding lor cach speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antiriction ball bearings suilable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class k.

Code Letter Designation:

L. Motors 15 HI and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic,

Enelosure Malerial:  Cast iron for molor frame sizes 324T and larger, rolled steel for motor
frame sizes smaller than 324T.

POLYPITASE MOTORS WITIT ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor rerminal box,
suited Lo control methed.

Mowors Used with Varable Frequency Conwrollers:  Ratings, characteristies, and (ealures
coordinated with and approved by controller mamtacturer.

L. Windings: Copper magnet wire with moishure-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rize pulses produced by
pulse-width modulated inverters.

2. Euergy- and Premium-LEfficient Motors: Class B temperature rise; Class F insulation.

3 Inverter-Duty Molors: Class F lemperature rise; Class 1 insulation.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513-2
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n

4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected
moLors.

Severe-Duty Motars: Comply with [EEE 841, with 1.15 minimum service factor.

SINGLE-PHASTE MOTORS

Motors larger than 1:.20 hp shall be one of the lollowing, o suit slartng Ltorque and
requirements of specitic motor application:

Cermanent-split capacitor.
Splil phase.

Capacitor start, inductor run.
Capacitor start. capacitor run.

e S

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings:  Prelubricated, antifriction Dall Dearings or slecve bearings suitable for radial and
thrust loading.

Motors 1/20 HP and Smaller: Shaded-pole type.

Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of moteor
insulation. Thermal-protection device shall antomatically reset when motor temperatire refurns
o normal range.

PART 3 - EXECUTION (Nut Applicable)

END QF SECTION 2343513
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SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART | - GIINFRAL

[.1

1.2

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Seetion Ineludes:

L. Flexible, ballqjoint, packed expansion joints.

2. Slip-joint packed expansion joints.

3. Expansion-compensator packless expansion joints.
4. Flexible-hose packless expansion joints.

5 Metal-ellows packless expansion joints.

6. Rubber packless expansion joints.

7. Grooved-joint expansion joints.

R Pipe loops and swing conneelions.

9. Alignment guides and anchors.

PTERTORMANCT REQUIREMENTS

Compatibility: Products shall be suitable for piping service fluids. materials. working pressures.
and temperamures.

Capability: Products to abgorb 200 percent of maximum axial tnovement berween anchors.

SUBMITTALS
Product Data: Tor cach type of product indicated.
Delegated-Design Submittal: For each auchor and alignment guide indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation,

L. Design Caleulations:  Caleulate requirements for thermal expansion of piping systems
and lor selecling and designing expansion jornis, loops, and swing conneelions.
2. Anchor Details: Detail fabricarion of each anchor indicated. Show dimensions and

methods of assembly and atlachment 1o building structure,

Alignment Guide Details: Detail field assembly and attachment to building structure.

4. Schedule:  Indicate type, manufacturer's munber, size, material, pressure rating, end
connections, and location for each expansion joint.

[FR]

Welding certilicates.
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D.  TProduct Certificates: For each type of expansion joint. from manufacturer.

I Maintenange Data: Tor expansion joints to include in maintenange manuals.
[.5 QUALITY ASSURANCE
A, Welding Qualifications: Quality procedures and personnel according to the following:

L. AWS DL /DL M. "Stucmral Welding Code - Steel
2. ASME Baoiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS
2.1 PACKLESS EXPANSION JOINTS
A.  Tlexible-Hose Packless Fxpansion Joints:

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

a. Flex-TTose Co., Tne.
b. Flexicraft Industries.
c. Flex Pression Lid.
d. Metraflex. Inc.
¢ Unisource Manufacturing, Tne.
2. Description:  Manufactured assembly with inlet and outlet elbow fittings and two

flexible-metal-hose legs joined by long-radius, 180-degree remirn bend or center section
of flexible hose,

3. Flexible TTose: Corrugated-metal inner hoses and braided ouler sheaths,

4, Expansion Joints for Copper Tubing NP8 2 (DN 30) and Smaller: {opper-alloy fittings
with solder-joint end connections,

a. Bronze hoses and single-braid bronze sheaths with 450 psigz at 70 deg F {3100 kPa
at 21 deg O and 340 psig ar 450 deg F (2340 kDPa atr 232 des C) ratings.

Lr

Expansion Joints tor Copper Tubing NPS 2-1:2 to NPS 4 {DN 65 to DN 100): Copper-
alloy fittings with threaded end connections.

a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F (2070 kPa at 21 deg €) and 225 psig at 450 deg F (1550 kPa at 232 deg C)
ratings.

6. Expausion Joiuts for Steel Piping NPS 2 (DN 500 and Smaller: Carbon-steel fittings with
threaded end connections.
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a. Stainless-steel hoses and single-braid, stainless-steel sheaths with 450 psig at 70

deg F (3100 kPa at 21 deg ) and 325 psig at 600 deg F (2250 kPa alL 315 deg ¢0)

B,

9.

ratings.

Expansion Joints for Steel Piping NS 2-1/2 to NP8 6 (DN 65 to DN 150% Carbon-steel
(itings with Nanged end connections.

a. Stainless-sleel hoses and single-braid, slainless-steel sheaths with 200 psig au 70
deg F (1380 kPa at 21 deg €) and 145 psig at 600 deg F (1000 kPa at 315 deg O)
ratings.

[Expansion Joints for Steel Piping NPS 8 o NPS 12 (DN 200 1o DN 300):  Carbon-stecl
firrings with tlanged end connecrions.

a. Stainless-steel hosges and single-braid, stainless-stee]l sheaths with 125 psig ac 70
deg T (860 kPa at 21 deg €Y and 90 psig at 600 deg T (625 kPa at 315 deg O)
ralings.

Expansion Joints for Steel Piping NPS 14 (DN 350) and Larger: Carbon-steel fitings
with flanged end connections,

a. Stainless-steel hoses and double-braid, stainless-steel sheaths with 165 psig at 70
deg F {1130 kPa at 21 deg €) and 120 psig at 600 deg F {830 kPa at 315 deg )
ratings.

ALIGNMENT GUIDES AND ANCTIORS

Alignment Guides:

1.

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

Adsco Manufacring LLC.
Advaneed Thermal Systems, The,
Flex-Hose Co., Inc.

Flexicraft Industries.

Flex-Weld, Ine.

Hyspan Precision Products, Ine.
Meuallex, Ing.

Senior Flexonics Pathway.
Unisource Manufacturing. Inc.
.5, Bellows, Inc.

S S S

Description:  Steel, factory-labricated aligmment suide, with bolled iwo-scelion ouler
cvlinder and base for attaching to structure; with two-section guiding spider for bolting to
pipe.

Anchor Materials:

1.

Steel Shapes and Plates: ASTM A 36/A 36M.
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2. Bolts and Nuts: ASME B18.10 or ASTM A 183, steel hex head.
3. Washers: ASTM F R44, sicel, plain, Mal washers.

4. Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement conerete, with tension and shear capacities appropriate tor
application.

a. Swd: Threaded, zine-coated carbon steel.
b. Expansion Plug: Zinc-coated steel.
c. Washer and Nut: Zinc-coated sreel.
5 Chemical Fasteners: [nsert-type-stud, bonding-system anchor for use with hardened

portland cement concrete, with tension and shear capacities appropriate for application.

a. Bonding Material:  ASTM C 8R1C 881M, Type IV, Grade 3, two-component
epoxy resin suitable for surface temperature ol hardened concrele where lasiener is
to be installed.

h. Swud:  ASTM A 307, zing-coated carbon sicel with continuous thread on siud
unless otherwise indicated.
¢ Washer and Nut: Zinc-coated steel.

PART 3 - EXECLUTION

3.1 FXPANSION-JOINT INSTATLT.ATION
A.  Install expansion joints ol sizes matching sives of piping in which they are installed.
B.  Install packed-type expansion Joinly with packing suitable for [luid service.

C. Install metal-bellows expangion joinis according 10 ETMA's "Standards of the Expansion Joint
Manufacturers Association, lne.™

D, Inswall rubber packless expansion joints according to FSA-NMEJ-702.

E. Install grooved-joint expansion joints to grooved-end steel piping

3.2 PIPE LOOP AND SWING CONNECTTON INSTALLATION

A, Install pipe loops cold-sprung in tension or compression as required Lo partly absorb Lension or
compression produced during anticipated change in temperature.

B. Connect risers and branch connections to mainsg with at least five pipe firtings including ree in
main.
€. Connecl risers and branch conncclions Loy Lerminal units with at least four pipe litings including

tee in riser. Connect mains and branch connections to terminal units with at least four pipe
fittings including tee in main,

D, Install expansion leops at cvery 100 ft. minimum.
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E. Metraflex mechanical expansion can be substituted per manufacturers recomunendations for

distance or every 100 (L Whichever requirement 1s more stringent.

ALIGNMENT-GUIDE AND ANCHOR INSTALLATION

¥R}
[

A, Install alignment guides to guide expansion and to avoid end-loading and torsional stress.

B. Install two guide(s) on each side of pipe expansion fittings and loops. Install guides nearest to
cxpansion joinl not more than four pipe diameters from cxpansion joini,

€. Attach guides to pipe and secure gnides to building stroeture.

D.  [Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to counected equipment.

L. Anchor Attachments:

L. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code:  Scetion IX, "Welding and  Brazing
Qualifications.”

2. Anchor Allachment 1o Copper Tubing:  Allach with pipe hangers. Use MSS 3P-69,
Type 24, U-bolts bolted to anchor.

k. Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with
ASMTE B3 1.9 and AWS DI I IM,

I Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Conerete Strucmral Members:  Attach by tasteners.  Follow
fastener manufacturer's written instructions.

G, Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF STCTTON 230516
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR TTVAC PIPING

PART | - GIINIERAL

1.1

A.

1.2

A

1.3

A

RELATED DOCUMENTS
Drawings and general provisions of the Contract, melnding General and Supplementary

Conditions and Division 01 Specification Scctions, apply to this Scction,

SLUMMARY

Section Includes:

L. Sleeves.

2. Stack-sleeve Milings.
3. Sleeve-seal systems.
4, Sleeve-scal fittings.
5. (rrout.
SUBMITTALS

Product Data: For cach lype of produet indicated.

PART 2 - PRODUCTS

21 SLEEVES
A, Cast-Tron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
B.  Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zine coated.
C. Galvanized-Steel-Pipe  Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.
D, PVC-Pipe Sleeves: ASTM I 1785, Schedulc 40.
E.  Galvanized-Steel-Sheet Sleeves: 0.0239-inch {0.6-mm) mimimum thickness; round wbe closed
with welded longitudinal joint.
F. Molded-I'E or -I'I* Sleeves: Removable, apered-cup shaped, and smooth outer surface with
nailing flange for allaching Lo wooden forms.
G. Molded-PVC Sleoves: With nailing tlange for attaching to wooden forms,
SLEEYES 481 SLEFVE SEALS FOR JIVAC PIPING SECTION 234517 Page 1
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22 STACK-SLEEVE FITTINGS
A, Manufacturers:  Subject to compliauce with requirements, provide products by one of the
(ollowing:
1. Smith, Jay R, Mig, Co,
2. Zurn Specification Drainage Operation; Zurn Mumbing Mroducts Group.
3. Others as approved by Taagineer.
B.  Description: Manulactured, cagt-iron sleeve with integral elamping Nange, Include clamping
ring, bolts, and nuts for membrane tlashing.
L. Underdeck Clamp: Clamping ting with serscrews.
23 SLEEVE-SEAL SYSTEMS
A, Manufacturers:  Subject 1o compliance with requirements, provide products by one of the
following:
l. Advauce Products & Systems, Tue.
2. CALPICO, Ine.
3. Metraflex Company ( The).
4, Pipeline Scal and Tnsulater, Toc.
5. Praco Products, [nc.
B.  Description: Modular sealing-element unit, designed tor field assembly, for filling annular
space between piping and sleeve.
[ Scaling Flements: EPDIM-rubber interlocking links shaped to fit surface of pipe. Tnglude
type and number required for pipe material and size of pipe.
2. Pressure Plates: Stainless steel.
3. Connecting Bolls and Nuls: Stainless steel of length required Lo secure pressure plates Lo
sealing elements.
2.4 SLEEVE-SEAL FITTINGS
A, Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
L. Presealed Systems.
2. Others ag approved by Engineer,
B.  Descripion: Manntactured plastic, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match
piping OI.
SLEEYES 481 SLEFVE SEALS FOR JIVAC PIPING SECTION 230517 Page 2
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2.5 GROUT

A, Standard:  ASTM C L107/C LIOTM, Grade B. post-hardening and volume-adjusting, dry,

hydraulic-cement groul.

B.  Characteristics: Nonshrink; recommended for interior and exterior applications,

¢, Design Mix: 5000-psi {34.5-MPa), 28-day compressive strength.

D.  Packaging: Premixed and laclory packaged.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION
A, [nstall sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide I-inch (25-mm) anuular ¢lear space between piping and conerete slabs and walls.
1. Sleeves are not required lor core-drilled holes.
. Install sleeves in concrele Noors, conerele ool slabs, and conerete walls ag hew slabs and walls
are constructed.
L. Permanent sleeves are not required for holes i slabs formed by molded-’E or -PP
sleeves,
2. Cut sleeves to length for mounting flush with both surfaces.
a. Exceprion: Extend sleeves installed in tloors of mechanical equipment areas or
other wet areas 2 inches (50 nun) above finished floor level.
3 Using grout, seal the space owtside of sleeves in slabs and walls without sleeve-seal
gystem.
D.  [nstall sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both swrtaces.
Install sleeves that are large enough to provide 1/d-inch (64-mm) anuular ¢lear space
between sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location ol joint.
E. TFire-Rarricr Penctrations: Maintain indicated fire rating of walls, partitions, ccilings, and tloors
at pipe penetratons. Seal pipe penetradons with firestop materials.
3.2 STACK-SLEEVE-FITTING INSTALLATION
SLEEYES 481 SLEFVE SEALS FOR JIVAC PIPING SECTION 230517 Page 3
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A, Insuall stack-sleeve tirtings in new slabs as slabs are constructed.

33

34

L. Install fittings that are large enough to provide 1/d-inch {6.4-mun) annular clear space
belween sleeve and pipe or pipe insulaiion.

2. Secure flashing between clamping flanges tor pipes penerrating tloors with membrane
waterproofing,

3. Install seclion of casl-iron sotl pipe Lo extend sleeve o 2 inches {50 mm) above finished
floor level.

4. Extend cast-iron sleeve lilungs below (loor slab as required 1o secure clamping ring 1l

ring i3 specitied.
Using grout, scal the space around outside of stack-sleeve fillings.

th

Fire-Rarrier Peuctrations: Maintain indicated fire rating of floors at pipe penctrations.  Scal
pipe penetrations with firestop matetials.
SLEEVE-SEAL-8YSTEM INSTALLATION

Install sleeve-scal systems n sleeves in exlerior conerele walls and slabs-on-grade at service
piping entries into building.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve T or hole size.  Position piping in center of sleeve,  Center piping in penetration,
assemble sleeve-seal system components, and install in anmular space between piping and
sleeve, Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

SITTVE-SFAL-FTTTING INSTAT.LLATTON

Install sleeve-seal litlings in new walls and slabs as they are construeted.

Asscmble filling components ot length to be tlush with both surfaces of conerete slabs and
walls. Dosition waterstop tlange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

SLEEVE AND SLEEVE-SEAL SCHEDULE
Use sleeves and sleeve seals for the following piping-penetration applications:
L. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NS 4 (DN 150): Cast-iron wall sleeves.
b. Piping NPS 6 (DN 150) size> and Larger: Galvanized-steel-pipe sleeves <[nsert.

2. Exterior Conherete Walls below Grade:

SLEEVES AN SLEEVE SEALS IFOR IV 40 PIPING SECTION 230537 Puge 4
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Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves with sleeve-seal
syslem.

1) Scleel sleeve stze Lo allow Tor T-inch {25-mm) annular clear space bovwoeen
piping and sleeve for installing sleeve-seal system.

Piping NPS 6 {DN 150} and Larger: Galvanized-steel wall sleeves with sleeve-
scal system,

1) Select sleeve size o allow for T-inch (25-mm) annular ¢lear space between
piping and sleeve for installing sleeve-seal system.

Concerete Slabs-on-Grade:

Piping Smaller Than NPS & (DN 130): Cast-iron wall sleeves with sleave-seal
system.

1 Sclect sleeve size Lo allow for 1-inch {25-mm) annular clear space between
piping and sleeve for installing sleave-seal systein.

Piping NPS 6 {DN 150) and Larger: Galvanized-steel wall sleeves with sleeve-
seal system,

1y Secleat sleeve size to allow for T-inch {25-mm) annualar clear space between
piping and sleeve for installing sleeve-seal system.

Concrete Slabs above Grade:

Piping Smaller Than NPS 4 (DN 150): Galvanized-steel-pipe sleeves.
Piping NPS 6 (TIN 130} and Larger: Galvanized-steel-pipe sleeves.

Trterior Partitions:

Piping Smaller Than NPS 6 (DN 130): Galvanized-sieel-pipe slecves.
Piping NPS 6 (DN 150) and Larger: (qalvanized-sresl-sheet sleeves.

END QF SECTION 2340517
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SECTION 23 0518 - ESCUTCHEONS FOR HVAC I'PING

PART | - GENERAIL

1.1 SUMMARY

A. Section ncludes:
1. Escutcheons.
2. Floor plates.

1.2 SUBMITTALS

A Product Data: For each type of product indicated.

PART 2 - PRODUCTS

FELLENZER ENGINEERING, LLP
22 MULBERRY STREET
MIDDLETOWN, NY 10940

2.1 FSCUTCHEONS
A. One-Picee, Cast-Brass Type: With polished, chrome-plated linish and scL serew [asiener.
B, One-Picee, Deep-Pattern Type: Decep-drawn, box-shaped brass with chrome-plated tinish

and spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and set screw fastener.

D. Split-Casting Brass Type: With polished. chrome-plated finish and with congealed hinge

angd seLserew,

L. Split-Plate, Stamped-Sieel Type: With chrome-plated tinish, concealed hinge, and sol

screw fasreners.

2.2 FLOOR PLATES

A. One-Piece Floor Plates: Cast-iron flange

B. Splic-Casting Floor Plates: Cast brass with concealed hinge.

ESCUTCTIEONS FOR ITVAC PTPTING
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3.1 INSTALLATION
A, Install escutcheons for piping penetrations of walls, ceilings, and finished floors,
BR. Install escutcheons with TD Lo elosely fit around pipe, Lube, and insulation of piping and

with QD that completely covers opening.

l. Escutcheons :

[Ciping with Fitting or Sleeve [rotruding from Wall: One-piece, deep-
pattern type.

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

c. Insulated Piping: Ong-picee, stamped-steel Lype with spring cups..

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

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

L. Barc Piping at Cetling Penelrations in Finished Spaces: One-picec, cast-
brass or split-casting brass type with polished, chrome-plated tinish.

2. Rarc Piping at Ceiling Penctratious in Finished Spaces: One-picee,
stamped-sieel type or split-plate, stamped-steel type with concealed
hinge and set screw.

h. Barg Piping in Unlinished Serviee Spaces: One-pieee, cast-brass lype.

1. Bare Piping in Unfinished Service Spaces: Omne-piece, stamped-steel
type with concealed or exposed-rivet hinge and set serew.

1- Bare Piping in Equipment Rooms: One-piece. cast-brass type.

k. Bare iping in BEquipment Rooms: One-piece, stamped-steel type with
SCL SCTTW,

C. Install (Toor plates for piping penetrations of cquipment-room [loors.
D. Install loor plates with 1D Lo closely {iL around pipe, tube, and msulation ol piping and

with OD that completely covers opening.

L. New Piping: One-piece, floor-plate type.

END OF SECTION 230518
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SECTTION 23 0519 - TITERMOMETERS AND GAGES FOR ITVAC PIPING

PART | - GIINFRAL

1.1 SUMMARY

A, Section Includes:

L. Bimetallic-actuated thermometers.
2. Thermowells,
3. Dial-type pressute gages.
4, Gage attachments.
5. Test plugs.
0. Test-pluy kits.
[.2 SUBMITTALS

A.  Product Data: For each type of product indicated.
B.  Product Certificates: For each type of thermomerter and gage, from manutacturer.

C. Operation and Maintenance Data:  For thermometers and gages to include in operation and
111aintc1'|ancc manua]s.

PART 2 - PRODUCTS

2.1 BIMETALLIC-ACTUATED THERMOMETERS

A, Manufacturers:  Subject o compliance with requirements, available manutacturers offering
products thal may be incorporated into the Work include, bul are not limited Lo, the following:

Marsh Bellofram.

Trerice, H. O. Co.

Waus Regulator Co.; a div. of Walls Water Technologics, Tne.

Welss Inscruments, Ine.

Weksler Glass Thermometer Corp.

PSS

R. Standard; ASMIE R49,200,

€. Casc: Liguid-filled and scaled type(s), Type 304 stainless steel, nominal face diameter as
follows:
L. Installation in piping: 3 inch diameter.
2. [nstallations in tanks and similar equipment: 5 inch diameter.
3. Installation in air-gside systems: 5 inch diameter.

D. Dial: Nooareflective aluminum with permaneutly etched scale markings and scales in deg F
(deg O,
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E. Conngetor Typefs): Union joint, adjustable angle rigid, back and rigid, bottom, with unilied-

T oo &

—

22

[
s

24

inch serew threads.

Connector Size: 1.2 inch (13 mm), with ASME Bl.1 screw threads.
Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm)} in diameter; stainless steel.
Window: Laminated safety glass.

Ring: Stainless steel.

Flement: Bimetal coil,

Pointer: Dark-colored metal.

Accuracy: Plus or minus | percent of scale range.

DUCT-THERMOMETER MOUNTING BRACKETS

Description: Flanged bracket with screw holes, for attachment to air duct and made to hold
thermomgtler stem,

THERMOWLELLS
Thermowells;

Standard: ASMI. B4, 200,

I

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.

3. Material for Use with Copper Tubing: CNR or CTINL

4. Matetial for Use with Steel Piping: CRES.

5. Type: Stepped shank.

6. External Threads:  NPS 1/2, NPS 34, or NPS I, (DN 15, DN 20, or NPS25,)
ASME B1.20.1 pipe threads.

7. Internal Threads: 172, 34, and 1 inch (13, 19, and 25 mm), with ASME BlL.l screw
threads.

R Bore: Diameter required to mateh thermometer bulb or stemn.

9, Ingertion Length: Length required to match thermometer bulb or stem,

10, Lagging Extension: Include on thermowells for msulated piping and tubing.

11. Bushings: For converting size of thermowell's internal screw thread to size of

thermomeler conhection,

Heat-Transter Medinm: Mixture ot graphite and glyeerin.

PRISSURTE GAGTS

Direcl-Mounted, Metal-Case, Dial-Type Pressure Gages:
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1. Manufacturers:  Subjeet o compliange with requirements, available manulacturers

2.8

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

Asheroft Inc.

Marsh Bellofram.

Treriee, 1T, Q. Co.

Watts Regulator Co.; a div. of Watts Water Technologies, Ine.

Weiss Tnstruments, Tne,

Weksler (flass Thermometer Corp.

O R0 TR

2. Standard: ASME B44. 1010,

3. Case: Ligquid-filled type; stainless steel or cast aluminum 4-1/2-inch { 114-mm) nominal
diameter,

4, Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

s Pressure Connection: Trass, with NPS 1/4 or NPS 172 (DN & or DN 15), ASMT R1.20.1
pipe threads and bottom-ontlet type nnless back-outlet type is indicated.

6. Movement: Mechanical, with link to pressure element and connection to poiiter.

7. Dial: Nonreilective aluminum with permanently ciched scale markings graduated in psi
(kl*a).

8. Poinler: Dark-colored metal.

9. Window: Laminated safety glass.

10.  Ring: Stainless steel.
11.  Accuracy: Grade A, plus or minus 1 pereent of middle hall of seale range.

GAGE ATTACHMENTS

Snubbers: ASMIE B40. 100, brass, with NP3 174 or NPS /2 (IPN & or DN 15), ASMT B1.20.1
pipe threads and porons-metal-type surge-dampening device. [nclnde extension for use on
insulated piping.

Valves: Brass or staitless-steel needle, with NPS 1/4 or NPS 172 (DN & or DN 15,
ASME B1.20.1 pipe threads.

TEST PLUGS

Manufacturers:  Subjecl 1o compliance with requircments, available manutaclurers offering
products that may be incorporated into the Work include. but are not limired o, the following:
L. Peterson Equipment Co., Inc.

2. Trerice, H. O. Co.

3. Waus Regnlator Co; a div. of Watts Water Technologies, Inc.
4, Weiss Tnstruments, Tne.

A Weksler Glass Thermometer Corp.

Description: Test-station fitting made for insertion into piping tee ftting.

Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Inelude
extended stem on units to be installed in insulated piping.
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D.  Thread Size: NPS 174 (DN 8) or NPS 1/2 (DN 15), ASME B1.20.1 pipe thread,

E.  Minimum Pressure and Temperawre Rating: 500 psig at 200 deg F (3450 kPa al 93 deg (7).

F. Core Inserts: Neoprene seli-sealing rubber.

2.7 TEST-PLUG KITS

A, Manufacturcrs:  Subject to compliance with requirements, available manufacturcrs offering
products that may be incorporated into the Work include. but are not limited o, the following:
l. Petersou Tiquipment Co., Tne,

2. Trericee, 1. Q. Co.

3. Watts Regulator Co.; a div. of Watts Water Technologies, Tue.
4, Weiss Tnstruments, Tnc.

3. Weksler Glass Thermometer Corp.

B.  Furnish two test-plug kit(s) containing one thermometer(s), one pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, aud adapter probes shall be of
diameter to fit test plugs and of length to project into piping.

€. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to S1-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg F
(minus 4 1o plus 52 deg O).

D.  TIligh-Range Thermomeler: Small, bimelallie inserlion type with 1- Lo 2-ineh- {25- Lo ST-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least 0 1o 220 degF
(minus I8 to plus 104 deg C).

E. Pressure Gage: Small, Bourdon-tube insertion bype with 2- 10 3-inch- (51- 1o 76-mm-) diamgeler
dial and probe. Dial range shall be at least 0 to 200 psig (O to 13R0 kPa).

F. Carrying Case: Metal or plastic, with formned instrument padding.

PART 3 - EXECUTION

3

A

.

E.

INSTALLATION

Install thermowells with sockel extending [a minimum of one-third of pipe diameter and 1n
vertical position in piping tees.

Install thermowells of sizes required to match thermomerer connectors. Include bushings if
required o match sizes.

Install thermowells with extension on insulated piping.
Instal]l direet-mounted thermomelers in thermowells and adjust vertical and tilted positions.

Install duct-thermometer mounting brackets in walls ol ducts. Atlach 1o duct with serews.
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F. Instal]l direct-meunted pressure gages in piping Lees with pressure gage located on pipe at the

3.2

¥R}
[

34

most readable position.
Install valve and snubber in piping for each pressure gage tor fluids (except steam).
Install test plugs in piping tees.

Install thermometers in the following locations:

L. As indicated on plans, details and schematic diagrams.

2. Inlet and outlet of cach hydronic zoue.

3. Inlel and outlet ol cach hydronic boiler.

4. Two inlets and two outlets of each chiller.

5 Tnlet and ountlet of cach hiydronic coil in air-handling units,

>

Twu inlets and two outlets of each hydronic heat exchanger.
Outside-, returi-. and supply-air ducts.

-~

Install pressure gages i the following locations:

1. As indicated on plans, details and schematic diagrams.

2. Discharge of each pressure-reducing valve.

3 Inlet and outlet of cach chiller ehilled-water and condenser-waler conneetion,
4. Suction and discharge of each pump.

5. Infet and outlet of cach hydronic zoue.

6. [nlet and ontler of sach hydronic boiler.

7. Inlet and outlet of each hiydronic coil in air-handling units.

CONNECTIONS

[nstall thermometers and gages adjacent to machines and egnipment to allow service and
maintenance of thermometers, gages, machines, and equipment,

ADJUSTING

After installation, calibrate meters according to manufacturer's written instrictions.

Adjust faces of meters and gages to proper angle for best visibility.

THERMOMETER SCHEDULE

Thermometers ar inlet and ouclet of each hydronic zone shall be the following:
1. Test plug with neoprene self-sealing rubher inserts.

Thermometers at inlet and outlet of each hydronic bailer shall be the following:

L. Liguid-filled, bimetallic-actated type.
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C. Thermometers at inlets and outlets of cach chiller shall be the following:

1. Liguid-filled, bimewallic-actuated Lype.

D.  Thermometers al inlet and outlet of cach hydronie coil in air-handling uniis and built-up cenural
systems shall be the following:

L. Ligquid-filled, bimetallic-actuated type.

E. Thermometers at inlet and outlet of each hydronie coil in unit ventilators and fan coil units shall
be the following:

. Testplug with neoprene sell=scaling rubber inserls,
T Thermemeters at outside-, return-, and supply-air ducts shall e the following:
1. Liguid-filled, bimeuwallic-acwated type.

G, Thermometer stems shall be of Tength o mawch thermowell insertion length,

3.5 THERMOMETER SCALE-RANGIE SCHEDULE
A, Scale Range for Chilled-Water Piping: 10 100 deg F (Minus 20 1o plus 50 deg O).
B. Scale Range for Condenser-Water Piping: 0 to 150 deg T (Minus 20 to plus 70 deg C).
€. Scale Range for TTealing, TTol-Waler Piping: 20 1o 240 deg F (0 10 150 deg ).

D, Scale Range for Air Ducts: Minus 40 to plus 160 deg T (Minus 40 Lo plus 100 deg ©).

3.6 PRESSURE-GAGL SCHEDULLE
A, Pressure sages al discharge of cach pressure-reducing valve shall be the following:
l. Ligquid-filled, direct-mounted, metal case.

B.  Pressure gages al inlet and outlet ol cach chiller chilled-water and condenser-waler connection
shall be the following:

L. Liquid-filled. direct-mounted, metal case.
. Dressure gages at suction and discharge of sach pump shall be the following:

I Liquid-filled. direct-mounted, metal case.

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A.  Scale Range for Chilled-Water Piping: 0 to 100 psi {0 1o 600 kPa).
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B.  Scale Range for Condenser-Water Piping: 0 o 100 psi {0 w 600 kPa).

. SRcale Range for TTealing, ITol-Waler Piping: 0 10 100 psi {0 1o 600 kPa).

**END OF SECTION**
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SECTION 23 0523 - GENERAL-DUTY VAIVES FOR HVAC PIPING
IPART 1-GENERAL

1.1 SUMMARY
A. Section [neludes:

1 Bronze angle valves.

2. Bronze ball valves.

3. Tron ball valves.

4 Iron, single-flange butterfly valves.
5 Rronze 1ift cheek valves.

6. Bronze swing check valves.
7. Iron swing check valves.

XK. Bronze gale valves.

9 Iron gare valves.

10.  Bronze globe valves,
I1.  Iron globe valves.

12.  Lubricated plug valves.
13, Chainwheels.

B. Relaled Sections:

[.  Division 23 HVAC piping Sections tor specialty valves applicable to those Sections
only.
2. Inivision 23 Scetion "Tdentilication for TTVAC Piping and Equipment” Tor valve lags
and schedules.

1.2 DEFINTTTONS
A, CWP: Cold working pressure.
B. EI'DM: Ethylene propylene copolymer mibber.
C.  NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRE: Nontising stem.
E. O5&Y: Outside serew and yoke.

F. RS: Rising stem.

G SWP: Steam working pressure.
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1.3 SUBMITTALS

A, Product Data: For cach type of valve indicated.

1.4

1.5

QUALITY ASSURANCE

Source Limitations for Valves: QObtain each type of valve from single source from single
mahulacluret.

ASME Compliange:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design eriteria.
2. ASME B21.9 for building services piping valves.

DELIVERY, STORAGE, AND HANDLIN{
Prepare valves for shipping as tollows:

Protect internal parts against rust and corrosion.

Proteet threads, flange faces, and weld ends.

ScLangle, gate, and globe valves closed Lo prevent ralting.

Set ball and plug valves open to minimize exposure of functional surfaces.
Setbullerily valves cloged or slightly open.

6. Block cheek valves in either closed or open position.

L e —

Use the following precautions during storage:

L. Mainrain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew poinl temperature, Tf
outdoor srorage 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 nse
handwheels or stems as lifting or rigging poiuts.

PART 2 - PRODUCTS

2.01

A

GENERAL REQUIREMENTS FOR VALVES
Refer to HVAC valve schedule articles for applications of valves.

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

Valve Sizes: Rame as upstream piping unless otherwise indicated.

Valve Acwator Types:
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L
h

Gear Actuator: For quarter-turn valves NPS 8 (DN 2003 and larger.

Tlandwheel: For valves other than quarter-iurn Lypes.

Handlever: For quarter-turn valves NP'S 6 {DN 1507 and smaller except plug valves.
Wrench: Tor plug valves with square heads. Furnish Owner with | wrench tor every 5
plug valves. for each size square plug-valve head.

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

D, Valves in Insulated Piping: With 2-inch ¢{50-mm) stem extensions and the following

lealnres:

1.
2.

3.

Gale Valves: With rising stem.,

Rall Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal ot
disturbing insulation.

Butterfly Valves: With extended neck,

E. Valve-End Connections:

[
Pl D

Flanged: With flanges according to ASMI B16.1 for iron valves.
Solder Toinl: With sockels according o ASME B16.18.
Threaded: With threads according to ASME B1.20.1.

F.  Walve Bypass and Drain Connections: MSS SP-45,

I3
H
2

BRONZE ANGLE VALVES

A Class 125. Bronze Angle Valves with Nonmetallic Disc:

L.

Manutacturers:  Subject o compliance with requiremenrts, available manufacourers
ollering products thal may be incorporated inlo the Work include, but are not limited
to, the following:

pomp T

American Valve, Inc.
NIBCO INC.
Hatnmand

Tenkins

Siackham

Descriptlion:

N N

Standard: MSS SP-80, Type 2.

CWI Radng: 200 psig (1380 kla).

Body Material: ASTM B 62, bronze with integral seal and serew-in bonnel,
Ends: Threaded or solder.

Stem: Brouze.

Dise: PTFE or TFE.

Packing: Asbestos free.
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h. Handwheel: Malleable iron.

23 BRONZE BALL VALVES
A Two-Tiece, Full-Pott, Bronze Ball Valves with Bronze Trim:
L. Manufacturers:  Subject to compliance with requirements available manufacturers

olTering products that may be incorporated inlo the Work include, but are not himiied
to, the following:

a. Conbraco Industrics, Tnc.; Apollo Valves,

b. Hammeond Valve.

C. Milwaukee Valve Company.

d. NIBCO INC.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:

a. Standard: MSE 8P-1140.
h. SWP Rating: 150 psig (1035 kPa).
L. CWI Ratng: 600 psig (4140 kPa).
d. Rody Design: Two piece.
e. Body Material: Bronze.
f. Ends: Threaded or solder.
o Scals: PTFE or TFE.
h. Stem: Bronze.
L. Ball: Chrome-plated brass.
j- Port: Fuoll.
24 TRON BALL VALVTS

A Class 125, Tron Ball Valves:

1. Manulaclurers:  Subject o compliance with requirements available manuolaclurers
offering products that may be incorporated into the Waork include, but are not limited
to, the following:

a. Amgrican Valve, Tne,

b. Conbraco [ndustries, Inc.; Apollo Valves.

C. Nibeo Tne.

d. Sure Flow Equipment Tne.

e. Watts Regulator Co.; a division of Watts Water Technologies, lne.
2. Description:

a. Standard: MSS 8T-72.

b. CWP Rating: 200 psig (1380 kPa).

c. Bady Design: Split body.

d. Rody Material: ASTM A 126, gray iron,
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e, Ends: Flanged.
I. Scals: PTFE or TFE.
d. Stem: Stainless steel.
h. Ball: Stainless stecl.
L. Port: Full.
2.5 TRON, SINGLE-FLANGE BUTTERFLY VALVES

A 150 CWP, Tran, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Tron Dise:

L. Manntacirers:  Subject o compliance with requirements available mamitacturers
offering products that may be incorporated lnto the Work include, but are not limited
Lo, the following:
a. Crane Co.; Crane Valve Group; Stockham Division.
h. DeZurik Water Controls.
c. Hammond Valye,
d. Milwaukee Valve Company.
e. NIBCO INC.
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Desceription:
a. Standard: MSS 8§P-67, Type L.
b, CWP Rating: 150 psig (1035 kPa),
C. Body Design: Lug lype; suitable [or bidircetional dead-end service at rated
pressure without use of downstream flange.
d. Body Material: ASTM A 126, castirou or ASTM A 536, ductile ivon.
e. Seat: EPDM.
f. Stem: One- or two-picce stainless steel,
g Dise: Nickel-plated duetile iron.
2.6 RRONZE LIFT CHECK VALVES

A, Class 125, Lift Cheek Valves with Bronze Dise:

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

S

P o

Crane Co.; Crane Valve Group; Crane Valves,
Crane Co.; Crane Valve Group; Jenking Valves.
Crane Co.; Crane Valve Group: Stockham Division.
NIBCO Inc.

2. Deseriplion:

a.

Standard: MSS8 SP-80, Type 1.
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b. CWD Rating: 200 psig {1380 kI'a).
c. Body Design: Vertical ow.
d. Body Material: ASTM B 61 or ASTM B 62, bronze.
c. TFnds: Threaded.
f. Disc: Bronze.
2.7 BRONZE SWING CITECK VALVES

Ao Class 125, Bronze Swing Check Valves with Nonmetallic Dise:

L. Manntacirers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
Lo, the following:
a. Crang Co.; Crane Valve Group, Crane Valves,
h. Crane Co.; Crane Valve Group; lenkins Valves.
) Crang Co.; Crane Valve Group; Stockham Division,
d. Hammeond Valve.
g, Milwaukee Valve Company.
I NIBCQ INC.
2. Description:
a. Standard: MSS SP-80, Type 4.
b. CWT Rating: 200 psig {1380 kDPa).
c. Body Degign: TTorizonial Mow.
d. Body Marerial: ASTM B 62, bronze.
Eidds: Threaded or solder.

=

Diise: PTFE or TFE.

2.08 TRON SWING CITECK VALVES

Ao Class 125, Tron Swing Check Valves with Metal Seats:

1. Manufaciurers:  Subjeet o compliance with regquirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

= F

S G

Crane Co.; Crane Valve Group; Crane Valves,

Crane Co.: Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammand Valve.

Milwaukee Valve Company.

NIBCO INC.

Wartts Regulator Co.; a division of Wartts Warter Technologies, lne.

2. Description:
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a. Standard: MSS SP-71, Type L

h. NPS 2-1/2 1o NP8 12 (DN 65 o DN 304), CWP Rating: 200 psig {1380 kPa).

. Body Design: Clear or full waterwsay.

d. Body Material: ASTM A 126, gray iron with bolled bonnel.

e, Ends: Flanged.

f. Trim: Bronze.

a Gasket: Asbestos free.

2409 BRONZE GATE VALVES

AL Class 125, RS Bronze Gale Valves:

1. Manulaclorers:  Subject o compliance with requirements, available manulacturers
offering products that may be incorporated into the Work include, but are not limited

to, the following:
a Crane Co.; Crane Valve Group: Crane Valves.
b. Cranc Co.; Crane Valve Group; Jenking Valves.
C Crane Co.; Crane Valve Group; Stockham Division.
d, Hammond Valve,
e. NIBCO INC.
f. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2, Deseription:

=

B tho oo

Standard: MSS SP-80, Type 2.

CWP Rating: 200 psig {1380 kPa).

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

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron.

2,10 IRON GATE VALVES

A, Class 125, OS&Y. Iron Gate Valves:

L. Manutacturers: Subject o compliance with requiremenrs, available manutacturers
offering products that may be incorporated into the Wark include, but are not limited
Lo, the following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b, Crang Co.; Crane Valve Group; Jenkins Valves,
c. Crang Co.; Crang Valve Group; Stockham Division,
d. Hammond Valve.
< Milwaukee Valve Company.
f. NIBCO INC.
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2. Description:
a, Standard: MSS 8P-70, Type 1.
b. NPS 2-1/2 ta NPS 12 (DN 65 to DN 300, CWP Rating: 204 psig {1380 kPa).
C. Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Ends: Flanged.
£. Ttim; Bronze.
f. Ihse: Solid wedge.
a. Packing and (rasket: Asbestos free.
2.1 BRONZE GLOBLE VALVIS
Al (Class 125, Bronze Globe Valves with Nonmetallic Dise:
1. Manuflaclurers:  Subjeel o compliance with requirements, available manulacturers

to,

2.1

to,

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

a. Crang Co.; Crang Valve Group; Crane Valves,

h. Crang Co.; Crane Valve Group; Stockham Division.
c. NIBCO INC.

d. Red-White Valve Corporation.

Desceription:

a. Standard: MSS SP-80, Type 2.

b, CWP Rating: 200 psig (1380 kPa).

C. Body Material: ASTM B 62, bronze with inlegral seal and serew-in bonnel.
d. Ends: Threaded or solder joint.

e Stem: Brouze.

f. Disc: PTFE or TFE.

ig Packing: Asbestos free.

h. IMandwheel: Mallcable iron.

2 TRON GLOBT VALVI:S

A Class 125, Tron Globe Valves:

1.

Manufacturers:  Subjecl W compliance with requirements, available manufacturers
offering products that may be incorporated inte the Work include, but are not limited
the following:

S

S N

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenking Valves.
Crane Co.; Crane Valve Group: Stockham Division.
TTammeond Valve.

Milwaukee Valve Company.

NIBCO INC.
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2. Description:
a, Standard: MSS 8P-85, Type 1.
b. CWP Raung: 200 psig {1380 kPa).

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Ttim; Bronze.

Packing and Gasket:  Asbestos free.

NN

2.13 LUBRICATED PLUG VALVES
A Class 125, Cylindrical, Lubricated PMlug Valves with Flanged Ends:
L. Manufacturers:  Subject to compliance with requirements, available manufacturers

ollering products thal may be incorporated inlo the Work include, but are not limited
to, the following:

a. Homestead Valve: a division of Qlson Technologies, Inc.
[ Milliken Valve Company.,
L. R & M Energy Systems; a unit of Robbins & Myers, [ne.
d. Raoclkowell.

2, Description:

a. Standard: MSS SP-7R, Type TV,

b. NPS 2-1/2 ta NPS 12 (DN 65 to DN 300), CWP Raring: 200 psig {1380 kPa).
Body Material:  ASTM A 48A 48M or ASTM A 126, cast iron with
lubrication- scaling system,

3

d. Pattern: Regular or short.
€. Plug: Cast iron or Lrouze with sealant groove.

2.14 CHAINWHEELS

A Manufacturers: Subject to compliauce with requirements, available manufacturers offering
products that may be incorporated into the Work include, bul are not limited o, the
following:

L. Babbitt Steam Specialty Co.

2. Rolo ITammer Tndustrics.

3. Trumbull Industries.

B.  Description: Valve actuation assembly with sprocket rim, brackets, and chain.

L. Brackets: T'ype, number, size, and fasteners required to mount actuator on valve,
Attachment: Tor councetion to gate, butterfly and plug valve stoms.

3. Sprocket Rim with Chain (uides: Ductile iron of type and size required for valve.
Tncluds zine coating.

4. Chain: ITal-dip, galvanized steel, of stze required Lo 1L sproekel rim.
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IPART 3 - EXECUTION

W3
h
[

A

N
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;
]

L
L3
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A

EXAMINATION
Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used 1o prevent dise movement during shipping

and handling.

Operate valves in positions from fully open to tolly closed. Examing gnides and seats made
accessible by such operations,

Examine threads on valve and maling pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Cheek bolting for
proper size. length, and material. Verity that gasket is of proper size, that itz material

composition is suitable for service, and that it is free from defects and damage.

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

VALVE INSTALLATION

Listall valves with unioins or flanges at each piece of equipment arranged to allow service.
mainilenance, and equipment removal withoul sysiem shuldown.

Locaic valves (or casy aceess and provide separate support where necessary.

Install valves in hortzonlal piping wilh stem at or above eenler of pipe.

Install valves in position Lo allow [l glem movement.

Install chainwheels on aperators for gate globe and plug valves NPS 4 (DN 100) and larger
and more than 96 inches (2400 mm) above floor. Extend chains to 60 iuches (1520 mm)
above [nished floor.

Inztall cheek valves tor praper direction of flow and as tollows:

1. Swing Cheek Valves: Tn horizontal position with hinge pin level.

2. Lift Check Valves: With stem upright and plumb.

ADJUSTING

Admat 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 oceurs.
GENERAL REQUIREMENTS FOR VAL VE APPLICATIONS

If valve applications are not indicated, use the following:

GENERAL DUTY VALVES FOR HVAC PIPING 230523 - 10
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L. Shutoff Service: Ball, butterfly. gate, or plug valves.
2. Buller{ly Valve Dead-End Service: Single-ilange (Tug) wype.
3 Throttling Service: Globe or angle valves.
4. Pump-Discharge Cheek Valves:
a. NP5 2 {DN 50) and Smaller: Bronze swing check valves with bronze dise.
b. NPS 2-172 (DN 63) and Larger: Tron swing chack valves with lever and weight
or with spring or irou, center-guided, metal or resilicnt-seat check valves,
B. I valves with speeilicd SWP classes or CWP ratings are not available, the same Lypes of

valves with higher SWP classes or CWP ratings may be substimted.

C. Select valves, excepr water types, with the tollowing end connections:

L.

For Copper Tubing, NPS 2 {DN 5{) and Smaller: Threaded ends except where solder-
joiut valve-end option is indicated in valve schedules below.

2. Far Copper Tubing, NPS 2-1/2 o NPS 4 (DN 65 io DN 1440):  Flanged ends exeept
where threaded valve-end option is indicated in valve schedules below.
3. For Sieel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.
4. For Steel Piping, NPS 2-172 to NPS4 (DN 65 o DN 100):  Flanged ends except
where threaded valve-end option is indicated in valve schedules below.
5. For Sieel Piping, NPS 5§ (DN 125) and Larger: Flanged ends.
35 CHILLED-WATER YALVE SCITEDULE

Ao Pipe NPS 2 {DN 5{0) and Smaller:

M e e =

>

Bronze Valves: May be provided with solder-joint ends instead ol threaded ends.
Bronze Angle Valves: Class 125 nonmetallic disc.

Ball Valves: Two piece, full pott, bronze with bronze trim.

Bronze Swing Check Valves: Clags 125 nonmetallic disc.

Bronze Gate Valves: Class 125 RS, bronze,

Bronse Globe Valves: Class 125 nonmelallie dise.

B.  Pipe NPS 2-1/2 {DN 65) and Larger:

LR}

B,

:.__3

Trom Valves, NPS 2-1/2 1o NPS 4 (DN 45 io DN 1440): May be provided wilh threaded
ends instead of flanged ends.

Tron Ball Valves, NP8 2-1/2 to NPS 3 (DN 65 1o DN 75): Class 150.

Iron, Single-Flange Buterfly Valves, NPS4 o NPS 12 (DN 100 o DN 300):
200 CWP, T-PDIM scat, ductilc-iron disc.

Tron Swing Cheek Valves: Clasgs 125, metal scats.

Iron Gate Valves: Class 125 OS&Y.

Trom (Globe Valves: Class 1285,

Lubricated Plug Valves: Class 125 eylindrical, tlanged.

GENERAL DUTY VALVES FOR HVAC PIPING 230523 -11



ADAMS FAIRACRE FARMY FELIENZER ENGINEERING, LLP

RT. 211 EAST 22 MULBERRY STREET
WALLKILL, NY 12589 MIDDLETOWN, NY 19944

3.0 CONDENSER-WATER VALVE SCHEDULE

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

B =

> v

Bronze Valves: May be provided with solder-joint ends instead ol threaded ends.
Bronze Angle Valves: Class 125, nonmetallic disc.

Ball Valves: Two piece, full port, bronze with bronze trim,

Bronze Swing Check Valves: Class 125, nonmetallic dise.

Bronze Gate Valves: Class 125, R&.

Bronze Globe Valves: Class 125, nonmetallic dise.

B.  Pipe NPS 2-1/2 ([N 65) and Larger:

Tron Walves, NPS 2-1/2 10 NPS 4 {DN 65 1o DN 180): May be provided with threaded
ends instead of flanged ends.

2. Tron Ball Valves, WPS 2-1/2 to NPS 3{IIN 65 to IIN 75): Class 150.
3. Tron, Smgle-Flange Butterily Valves, NP5 4 o NPS 12 {DN 100 10 DN 300):
200 CWT. EPDM seat, ductile-iron dise.
4. Tron Swing Cheek Valves: Class 125, metal seats.
5. Tron Gate Valves: Class 125, OS&Y.
s, Tron Globe Valves, NPS 2-1/2 10 NP3 12 {DN 65 to DN 300): Class 125,
7. Lubricated Plug Valves: Class 125, eylindrical, Manged.
3.7 ITEATING-WATFER VALVE SCITEDULRE

Ao Pipe NPS 2 {DN 5{0) and Smaller:

M e e =

>

Bronze Valves: May be provided with solder-joint ends instead ol threaded ends.
Bronze Angle Valves: Class 125, nonmetallic disc.

Ball Valves: Two piece, full pott, bronze with bronze trim.,

Bronze Swing Check Valves: Class |25, nonmetallic disc.

Bronze Gate Valves: Class 125, R,

Bronzc Globe Valves: Class 125, nonmetallic dise.

B.  Pipe NPS 2-1/2 {DN 65) and Larger:

Tron Valves, NPS 2-1/2 1o NPS 4 (DN 65 io DN 14K)): May be provided wiih threaded
ends instead of flanged ends.

2. Tron Ball Valves, NP8 2-1/2 1o NPS 3 (DN 65 1o DN 75): Class 150,
3. Iron, Single-Flange Burerfly Valves, NP8 4 o NPS 12 (DN 100 o DN 300):
200 CWP, T-PDIM scat, ductilc-iron disc.
4. Tron Swing Cheek Valves: Class 125, metal scals.
5. Iron Gate Valves: Class 125, OS&Y.
6. Tron Globe Valves, NPS 2-1/2 1o NPS 12 (DN 65 1o DN 300): Class 125,
END OF SECTION 230523
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SECTION 23 0529 - HANGERS AND SUPTORTS FOR HVAC PIPING AND EQUIMPMENT

PART | - GENERAIL

[.1 SUMMARY
A. Section [ncludes:
L. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4, Fiberglass strnt systems.
5. Thermal-hanger shicld inserts.
6. Fastener systems.
7. Pipe stands.
K. Equipment supporis.
B. Related Sections:
1. Division {05 Section "Metal Fabrications" for structural-steel shapes and plates
for trapeze hangers for pipe and squipment supports.
2. Division 23 Scetion "Expansion Fitings and Loops Tor TTVAC Piping” for pipe
guides and anchors.
3. Division 23 Scetion "Vibration and Scismie Controls for HVAC Piping and
Equipment” for vibration isolation devices.
4, Division 23 Section{s) "Metal Ducts"for duct haugers and suppotts.

[.2 DEFINITIONS

A. MSS: Manufaciurers Standardization Society of The Valve and Fittings Industry Inc.

1.3 PERFORMANCE REQUIREMENTS

A. Delesated Desion:  Desion trapeze pipe hansers and equipment supports, including

= o L=l o 3 =

comprehensive  engineering  analysis by a qualified professional  engineer, using
performance requirements and design eriteria indicated.

B. Structural Performance: Hangers and supports tor HVAC piping and equipment shall
withatand the effects of gravity loads and stresses within limics and under conditions
indicated according o ASCT/STT 7.

1. Dexigm supports for multiple pipes, including pipe stands, capable of supporling
combined weight of supported systems, system contents, and test water.
2. Design cquipment supports capable of suppotting combined operating wight of

supporied equipment and connected systems and componenis.
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1.4 SUBMITTALS

A,

R,

Product Data: For cach type of product indicated.

Shop Drawings: Show (abrication and installation details and include caleulations ior the
tollowing; include Product Data for components:

L. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.

4, Equipmeit supports.

Welding certificates.

1.5 QUALITY ASSURANCE

A.

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS DL LM, “Structural Welding Code — Steel.”™

Pipe Welding Qualifications: Qualify procedures and operators according to ASME
Baoiler and Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A,

Carbon-Steel Pipe Hangers and Supports:

L. Description: MSS SP-3§, Types 1 through 58, factory-fabricated components.

2. (ralvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Noumetallic Coatings: Plastic coating, jacket, or liner.

4, Padded Tlangers: Tlanger with [iberglass or other pipe insulation pad or cushion
to support bearing surface of piping.

.q

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Stainless-Steel Pipe TMangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, laclory-iabricaled components.

2 Padded Hangers: Hanger with fiberglass or other pipe insnlation pad or cushion
to support bearing surface of piping,

3. IManger Rods: Continuous-thread rod, nuts, and washer made ol slainless steel .

2.2 TRAPTZTE PIPT: TTANGIERS

A

Description: MSS SP-69, Type 59, shop- or ficld-labricated pipe-support assembly made
from stroctural carbon-steel shapes with MSS 8P-38 carbon-steel hanger rods, nurs,
saddlcs, and U-balts.
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2.3 METAL FRAMING SYSTEMS
A, MIMA Manufacturer Metal Framing Systemis:

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

Allied Tube & Condunit.

Cooper B-Line, Inc.

Flex-Strut Inc.

GS Metals Cormp.

Thomas & Retts Corporation.

Unistrut Corporation; Tyeo Tuternational, Ltd.
Wesanco, Tne.

T

wr oo oo

b

Description:  Shop- or field-fabricated pipe-support assembly [or supporting
multiple parallel pipes.

Standard: MFMA-4.

Channels: Continuous slotted steel channel with inturned lips.

Chanue! Nuts: Formed or stamped steel nuts or other devices designed to fitinto
channel sloL and, when Lightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

7. Metallic Coating: [Tol-dipped galvanized.

R

24 THERMAIL-HANGER SHIELD INSERTS
A. Manufacturers:  Subjeet to compliance with requirements, available manufacturers
offering praducts thal may be incorporated into the Work include, but are not limited o,

the following:

Carpenter & Paterson, Tng.

I
2. Clement Support Services.
3. ERICO International Corporation.
4. National Pipe Hanger Corporation.
5. PHS [mdustries, Inc.
6. Pipe Shiclds, Tne.; a subsidiary of Piping Technology & Products, Tnc.
7. Piping Technology & Produels, Tne.
R Rilco Manufacturing Co.. Inc.
9. Value Engincered Products, Tne.
B. Insulation-Tnsert Matevial for Cold Piping:  ASTM C 552, Type IT cellular glass with

100-psig (688-kPa) minimum compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping: ASTM C 552, Type 11 cellular glass with 100-
psig (688-kPa) minimum compressive strength,

D. TFor Trapeze or Clamped Systems: Tnsert and shicld shall cover entire cireumferenee of
pipe.
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E. For Clevis or Band Hangers: Insert and shield shall cover lower 1RO degrees of pipe.
T Insert Length: Txtend 2 inches (30 mm) beyond sheet metal shicld for piping operating

below ambient air temperature.

FFASTTENER SYSTEMS

A

Powder-Acluated Fasteners:  Threaded-steel siud, lor use in hardened portland cement
conerete with pull-out, tension, and shear capacites appropriate for supported loads and
building materials where uscd.

Mcchanical-Expansion Anchors:  Insert-wedge-Lype, siainless- steel anchars, Tor use in
hardened portland cement concrete; with pull-ont, tension, and shear capacities
appropriate for supported loads and building materials where used.

PIPE STANDS

A

General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

Compacl Pipe Stand: Ong-picce plastic unil with integral-rod roller, pipe clamps, or V-
shaped cradle to suppott pipe, for root installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-plece stainless-steel base nnit with plastic roller, for
root installation without membrane penetration,

Hish-Type, Single-Pipe Stand:

l. Description:  Assembly ot base, vertical and horizontal members, and pipe
support. for roof installation without membrane penetrarion.

2 Base: Stainless steel.

3. Vertical Members:  Two or more cadminm-plated-steel or stainless-steel,
continuous-thread rods.

4, TMorizontal Member:  Cadmium-plated-steel or stainless-sieel rod with plastie or

stainless-steel, roller-type pipe support.
High-Type, Multiple-Pipe Stand:

L. Description:  Assembly of bases, vertical and horizontal members, and pipe
supports, for roof installation without membrane penstration.

2. Bases: One or more; plastic.

3. Vertical Members: Two or more protective-coated-steel channels,
4, TMorizontal Member: Proteclive-coaled-steel channel.

A PCipe Supports: Galvanized-steel, clevis-type pipe hangers.

Curb-Mounted-Type Pipe Srands: Shop- or field-tabricared pipe supports made trom
gtructural-sieel shapes, continuous-thread rods, and rollers, for mounting on permanent
stationary root curb.
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2.7 EQUIPMENT SUPTORTS

A. Description: Welded, shoep- or ficld-fabricated cquipment support made from structural
carbon-steel shapes.

23 MISCTLLANEOQUS MATERTALS

A Struciural Sweel: ASTM A 36/A 36M, carbon-slee] plales, shapes, and bars; black and
galvanized.
B. Grout: ASTM C 1107, factory-mnixed and -packaged, dry, hydraulic-cement, nonshrink

and nonmelallic grout, suitable for interior and exterior applicalions.

. Prepertics: Nonstaining, noncorrosive, and nongascous.
2. Design Mix: 5000-psi {34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A, Meral Dipe-Hanger Installation: Comply with MSS 8169 and MSS SP-89.  Install
hangers, supports, clamps, and allachments as required Lo properly support piping from
the building structare.

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS 8P-6% and MSS SP-R9.
Arrange for grouping of parallel runs of horizontal piping, and support together on field-
fabricaled trapeze pipe hangers.

1. Pipes of Varons Sizes: Support together and space trapezes tor smallest pipe
size or install intermediate supports for smaller diameter pipes as specified for
individual pipe hangers,

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads
being supported. Weld steel according to AWS DXL/ ITM,

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and
support together on field-assembled metal traming sysrems.

D. Thermal-Hanger Shield [nstallation: [nstall in pipe hanger or shield for insulated piping.
E. Fastener Systein Installation:

L. Install mechanical-expausion anchors in concrete after concrete is placed and
completely cured.  Install fasteners according tv manofacturer's written
instructions.

F. Pipe Stand Installation:

l. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount
on smooth rool surlace. Do nol penelrate rool membranc.

HANGERS AND SUTTORTS 2305829 -5



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDLETOWN, NY 104940
2. Curb-Mounted-Type Dipe Stands: Assemble components or fabricate pipe stand

IT.

and mounl on permanent, lationary raol curth. Sce Division 07 Scelion "Rool
Accessories” for curbs.

Install hangers and suppotts complete with necessary attaclunents, inserts, bolts, rods,
nuis, washers, and other acecssorics.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and sopports to allow controlled thermal and seismic movement of piping
systenis, to permit freedom of movement between pipe anchors, and to facilitate action of
cxpansion joinls, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports Lo provent swaying.

Install building atlachments within concrete slabs or atlach Lo struetural steel. Tnstall
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 {DN 65) and larger and at changes in direction of piping. Install conecrete
inserts before concrete 13 placed; fasten inserts to forms and install reintorcing bars
through openings at top of inserts,

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: Tnstall hangers and supporls to provide indicated pipe slopes and o not
exceed maximum pipe deflections allowed by ASME B3 1.9 for building services piping.

Insulated Piping:

L. Attach clamps and spacers to piping.
a. Piping Opcrating above Ambicnt Air Temperature: Clamp may project
through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger
ghicld nsert with clamp sized o match OD ol insert.
e. D not exceed pipe stress limits allowed by ASME B31.9 for building

servies piping,

2. Install MSS SP-58%, Type 39, protection saddles if insulation without vapor
barrier is indicated. Fill intertor 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 (DN 100) and larger if pipe is
installed on rollers.

Install MSS SP-53%, Type 40, protective shields on cold piping with vapor barrier.
Shields shall span an arc ol 180 degrees.

¥R}
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a. Option:  Thernal-hanger shield inserts may be used. Include steel

3.2

¥R}

LY

weighl-distribution plale for pipe NP8 4 (DN 100) and larger il pipe 18
installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 1o NP8 3-1/2 (DN & to DN 90% 12 inches (305 mm) long and
0.048 inch {1.22 mm) thick.

b, NPS 4 (DN 100): 12 inches {305 mu) long and 0.06 inch {1.52 nun)
thick.

c. NPS 5 and NPS 6 {DN [25 and DN 150} 1R inches {457 mm) long and
0.06 inch {1.52 mm) thick.

d NPS & 10 NPS 14 {DN 200 o DN 350): 24 inches (610 mm) long and
0.075 inch {1.91 nun) thick.

e NPS 16 to NPS 24 {DN 400 to DN 600): 24 inches (610 mm) long and

.105 inch {2.67 mm) thick.

A Mipes NI'S 8 { DN 2000 and Larger: Include reintorced calcium-silicate-insulation
inserts of length at least as long as protective shield.
6. Thermal-Hanger Shiglds:  Install with insolation same thickness as piping

insulation.

EQUIPMENT SUPPORTS

A, Fabricate strucrural-steel stands ro suspend equipmient from structure overhead or to
support equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

A. Cut, drill, and fit miscellancous metal fabrications for trapeze pipe hangers and
cquipment supports.

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

C. Field Welding: Comply with AWS DL1I/DLIM procedures for shielded, metal arc

welding; appearance and qualily ol welds; and methods used in correcting welding work;
and with the following:

L. Use materials and methods that minimize distortion and develop strength and
corrosiou resistance of base metals.

Ohbrain fusion without undercut or overlap.

Remeve welding flux immediately.,

E_;.J l\-)
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4, Finish welds at exposed connections so no roughness shows after finishing and

g0 contours of welded surfaces match adjacent contours.

34 ADJUSTING

A. Hanger Adjusiments:  Adjust hangers o distribute loads cqually on attachments and o
achieve indicated slope of pipe.

B. Trim excess length of contimmous-thread hanger and support rods to [-1/2 inchas {40 mm)

3.5 PATNTING
A, Touchup: Clean field welds and abraded areas of shop paint.  Paint exposed areas
inmediately after erecting hangers and supports. Use same materials as used for shop

painting. Comply with SSPC-PA 1 requirements for wuching up field-painted surfaces.

1. Apply paint by brush or spray 1o provide a minimum dry lilm thickness of 2.0
mils {0.05 mm).

B. Galvanized Surfaces: Clean welds. bolted connections, and abraded areas and apply
galvanizing-repair paint (0 comply with ASTM A 780,

3.6 HANGER AND SUPPORT SCHEDULL

A, Specific hanger and support requirements are in Sections specifving piping systems and
cquipment.
B. Comply with MSS SP-69 for pipe-hanger selections and applications thal are not

specified in piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment
that will nol have leld-applicd linish,

D. Use nonmetallic coatings on attachments tor electrolytic protection where attachments
are in direct contact with copper mbing.

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal
framing systems and auachments for general service applications.

F. Use stainless-sicel pipe hangers and stainless-sieel attachments for hostile environment
applications.

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper
piping and tubing.

IM. Use padded hangers for piping that is subject Lo seratching.

L Use thermal-hanger shield inserts lor insulated piping and tubing.

HANGERS AND SUTTORTS 230529 -R%
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I Horizontal-Pipiug Hangers and Supports:  Unless otherwise indicated and except as
gpect [ied 1n piping system Scelions, inslall the following wypes:

L.

2.

6.

IR

Adjustable, Steel Clevis Hangers {MSS Type 1): For suspension of noninsulated
or insulated, stationary pipes NI'S 192 to NP8 30 (DN 15 to DIV 75300.

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up o 1050 deg F
(366 deg C).pipes NPS4 o NPS 24 {DN 100 to DN 600), requiring up to 4
inches (100 mm) of insulation.

Carbon- or Alloy-Steel, Double-Baolt Pipe Clamps (MSS Type 3): For
suspension of pipes NPS 3/4 to NI'S 36 (DN 20 to DN 900), requiring clamp
flexibility and up 1o 4 inches (100 mm) ol ingulation.

Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS [:2
to NPS 24 (DN 15 to DN 600) if little or no insulation is required.

Pipe TTangers (MSS Type 5): For suspension of pipes NPS 172 Lo NPS 4 (DN 15
to DN 100), to allow off-center closure for hanger installation before pipe
crection.

Adjustable, Swivel Split- or Solid-Ring Hangers {MS8S Type 6): For suspension
of noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to DN 200),
Adjustable, Sieel Band [Tangers {MSS Type 7): For sugpension of nonthsulated,
stationary pipes NS 12 to NPS 8 (DN 15 to DN 200).

Adjustable Band Tlangers (MSS Type ¥ For suspension of nontnsulated,
stationary pipes NPS 12 to NPS & (DN 15 to DN 200).

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): TFor suspension of
noninsulated, slationary pipes NPS 1/2 1o NPS 8 (DN 15 1o DN 200).

Split Pipe Ring with or without Turnbuckle Hangers {MSS Type 11y For
suspension of noninsulaied, slationary pipes NPR 3R 1o NPR & (DN 10 w
DN 200).

Extension Hinged or Two-Rolt Split Pipe Clamps (MSS Type 12y, Tor
sugpension of noninsulaied, siationary pipes NPS 3R 1o NPS3 (DN 10 w
DN 30).

[-Bolls (MSS Type 24 For support of heavy pipes NPS 1/2 1o NPS 30 (DN 15
to DN 750).

Clips (MSS Type 26): Tor support of insulated pipes notl subject Lo expansion of
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36
(DN 100 to DN 904), with steel-pipe base stanchion support and cast-iron floor
flange or carbon-sreel plate.

Pipe Stanchion Saddles {(MSS Type 37): For support of pipes NPS 4 1o NPS 36
(DN 100 to DN 904, with steel-pipe base stanchion support and cast-iron floor
flange or carbon-steel plate, and with U-bolt to retain pipe.

Adjusiable Pipe Saddle Supports {MSS Type 38): For stanchion-type support lor
pipes NIP’S 2-1/2 to NIP'S 36 (DN 65 to DN 900) it vertical adjustment is required,
wilh steel-pipe base stanchion support and cast-tron Mloor ilange.

Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 o NP8 30
(DN 25 to DN 750). from two rods if longitudinal movement caused by
cxpansion and conlraction might occur.

Adjustable Roller Hangers (MSS Type 43); For suspension of pipes NPS 2-1/2
Lo NP3 24 {DN 65 1o DN 600), irom single rod i horizonial movement caused by
expansion and contraction might ocenr.
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Complete Pipe Rolls (MSS Type 44 For support of pipes NI'S 2 to NPS 42
(DN 50 1o DN 1050) 11" longiwdinal movemenl caused by expansion and
contraction might occur but vertical adjustinent is not necessary.

Pipe Roll and Plate Units (MSS Type 45) Tor support of pipes NPS 2 10 NPS 24
(DN 50 to DN 600) if small horizontal movement caused by expansion and
contraction might occur and vertical adjustment is not necessary.

Adjustable Pipe Roll and Base Units {(MSS Type 46):  For support of pipes
NPS 2 to NPS 30 {DN 50 to DN 750y if vertical and lateral adjustment during
installation might be vequired in addition Lo expansion and contraction.

K. Vertical-Piping Clampa: Unless altherwise indicaled and excepl as gpecified in piping
system Sections. install the following types:

L. Extension IMpe or Riser Clamps (MSS Type &) For support of pipe risers
NPS 3/4 to NPS 24 (DN 24 to DN 600).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For suppart of pipe risers
NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for riser
clamps.,
L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping

system Sections. install the following rypes:

L. Steel Turnbuckles {MSS Type 13): For adjustment up to 6 inches {150 mm) for
heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg () piping
installations.

3. Swivel Tumbuckles (MSS Type 15): For use with MES Type 11, splil pipe
rings.

4. Malleable-Tron Sockels (MRS Type 16): For attaching hanger rods o various
types of building attachments.

s Stecl Weldless Fye Nuts (MSS Type 17): Tor 120 to 450 degT {49 to 232
deg C) piping installations.

M. Building Attachments: Unless otherwise indicated and except as specitied in piping

system Scctions, install the following types:

L.

2.

3

L]

~e

Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to
suspend pipe hangers from conerere ceiling.

Top-Beam C-Clamps {MSS Type 19} For use under roof installations with bar-
Joist eonstruction, Lo atlach Lo Lop flange of structural shape.

Side-Beam or Channel Clamps {MSS Type 20): For attaching to bottomn flange
of beams, chaunels, ot angles.

Center-Beam Clamps {MSS Type 21): For attaching to center of battom flange
of beams.

Welded Beam Atlachments (MSS Type 22): For auaching Lo bottom ol beams it
Toads are considerable and rod sizes are large.

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

Top-Beam Clamps {MSS Type 25): For top of beams i1 hanger rod iz required
tangent to flange edge.

Side-Beam Clamps (MSS Type 27): For botlom of sicel T-beams.
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9. Steel-Beam Clamps with Eye Nuts {(MSS Type 28): For attaching to bottom of
sleel T-heams Tor heavy Toads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
stcel T-beams tor heavy loads, with link extensions.

L1. Malleable-Beam Clamps with Extension Pieces {MSS Type 30): For attaching to
structural steel.

12. Welded-Steel Brackets: For support of pipes from below or tor sngpending from
above by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 510 750 b {340 ka).
h. Medium {MSS Type 32): 15060 Th (680 k).
C. Heavy (MSS Type 331 3000 1b {1560 kg).

13. Side-Beam Brackets {MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs {MSS Type 57 For attaching to steel beams if flexibility at beam is
required.

L5. Horizontal Travelers {MSS Type 58): For supporting piping systems subject to
lingar horizonial mavement where headroom is limited.

N. Saddles and Shields: Unless otherwise indicated and except as specitied in piping system

Sections, install the tollowing rypes:

L. Steel-Pipe-Covering Trotection Saddles (MS8S Type 39): To fill interior voids
wilh ingulation thal matches adjoining insulation.
2. Protection Shields (MSS Type 40%:  Of length recommended in writing by
manufasturer to prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulaied pipe.
0. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in

piping system Sections, install the following types:

L.

2.

[#R}

.

Restraint-Control Devices {MSS Type 471 Where indicated to control piping
movement.

Spring Cushions {MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches (32 mm).

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll
hanger with springs.

Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, ar
thermal expansion in piping systems.

Variable-Spring [Tangers {(MSS Type 51): Presel o indicated load and himit
variability factor to 23 percent to allow expansion and contraction of piping
system from hanger.

Variable-Spring Base Sopports (M85 Type 52):  Preset to indicated load and
limit variability factor to 25 percent to allow expansion and contraction of piping
gystem from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and
limit variability factor to 25 percent to allow expansion and contraction of piping
gystem from frapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of
siress [rom one support Lo another support, cribical terminal, or connected
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equipment.  Include auxiliary stops for erection, hydrostatic test. and load-
adjustment capability. These supports include the following Lypes:

a. Haorizontal (MSS Type 54): Mounted horizontally.
b, Vertical {MSS Type 55 Mounted vertically.
c. Trapese (M35 Type 56): Two vertical-type supports and one lrapeze
membet.
r. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not

speeified 1n piping system Scelions.

Q. Comply with MFMA-103 Tor metal framing system selections and applications that are
not specified in piping system Secrions.

R. Use Mechanical — Expansion Anchors instead of building attachments where required in

SONCHCTe COUstruction.

END OF SECTION 230529
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SECTION 2305348 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND
FQUIPMENT

PART | - GENERAT

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

L. Lsolation pads.
2. [selation mounts.
3. Restrained elastomerie isolation mounts.
4, Frecstanding and vestrained spring isolators.
5. TToused spring mounts.
6. Elastomeric hangers.
7. Spring hangers.
8 Spring hangers with vertical-limit stops.
9. Pipe riscr resilicut supports.

140, Resilient pipe suides.
I1.  Freestanding and restrained air-mounting system.
12, Restrained vibradon isolation rool-curb rails.
[3.  Seismic snubbers.
4.  Restraining braces and cables.
15, Reeel and inerlia, vibration isolation equipment bases.
1.3 DTEFINTTIONS
A.  IB{C: Tnternational Building Code.

3. [CC-ES: TCC-Evaluation Scervice.

€. OSHPD: Office of Statewide Health Planning and Development for the State of Calitornia.

1.4 SUBMITTALS

A, Product Data: For the lellowing:

1. Include raled load, rated deflection, and overload capacity for each vibration isolalion
device.
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 230548 - 1
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2. IHustrate and indicate style, material, strength. fastening provision, and finish for each

Lype and size of seismic-reslraint component used.

a. Tabnlate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension amd shear as evaluated by an agency acceptable to
authorities having jurisdiclion.

b. Annorate to indicate application of gach product submitted and compliance with
requirements.

3. Inierlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

B.  Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated Lo
comply with perforimance requirements and desisn criteria, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

Design Caleulations: Caleulate static and dynamic loading duc to cquipment weight and
operation, seismic and wind lorees required w seleel vibration isolators, seismic and wind
restraints, and for designing vibration isolation bases.

a. Coordinate desigu calenlations with wind load calculations required for equipment
mounted ouldoors. Comply with requiremenis in other Division 22 Scctions lov
gquipment mounted outdoors.

Riser Supports: Include riser diagrams and caleulations showing anticipated expansion
and contraction al ¢ach support point, initial and [inal loads on building structure, spring
detlecrion changes, and seismic loads. Include certification that riser system has been
examined for excessive stress and that none will exist.

Vibration Tsolation Base Details: Detail averall dimensions, including anchorages and
attachments o strucnire and to supported equipment.  [nclude auxiliary motor slides and
rails, base weights, cquipment statie loads, powser ransmission, compongnt misalignmenl,
and cantilever loads.

Seismic and Wind-Restraint Details:

a. Design Analysis:  To suppott sclection and arrangement of seismie and wingd
restrainls. Include caleulalions ol combined tensile and shear loads,

b. Details: Indicate fabrication and arrangement. Detail attaclhinents of restraints to

the restrained items and o the siroctre. Shoaw awachment Tocations, methods, and

spacings. Identify components, list their swengths, and indicate directions and

values of forces transmilled (o the strucwre during seismic ovents.  Tndicate

aszociation with vibration isolation devices.

Coordinate seismic-restraint and vibration isolation details with wind-restraint

delails required lor equipment mounted outdoors. Comply with requirements in

other Division 22 Sections for equipment mounted ourdoors.

d. Preapproval and Tvaluation Documentation: By an ageney acceptable to
authorities having jurisdiclion, showing maximum ratings of resiraint items and the
basis for approval {tests or caleulations).

L]

C. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and
equipment with other sysiems and equipment in the vicinity, including other supports and
seisimic restraints.

VIBRATION
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D. Welding certificates.
T, Qualification Data: For professional engincer and testing agengy,
F.  Air-Mounting System Performanee Certilication: Inglude natural [requencey, load, and damping
test data performed by an independent agency.
G.  Field quality-control test reports.
H.  Operation and Maintenance Dara:  For air-mounting systems to include in operation and
111ai|'1tc1'|a|'lcc manua]s.
1.5 QUALITY ASSURANCE
A, Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the lesting indicated, that is a nalionally recognized lesting laboratory {(NRTL) as
detined by OSHA 1n 20 CFR 1910.7, and that 15 acceptable to authorities having jurisdiction.
B. Comply with seisimic-restraint requirements in the [BC unless requirenents in this Section are
meore stringent.
C.  Welding:  Qualify procedures and personnel according o AWS DL I/DIIM, "Structural
Welding Code - Steel.”
D.  Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall

bear anchorage preapproval OPA  number from OSHPD, preapproval by TCC-TIS) or
preapproval by another agency acceptable Lo anthorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based on
caleulations. 10 preapproved ratings are nol available, submillals based on independent Lesting
are preferred. Calenlations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and scaled by a qualifisd professional enginecr.

PART 2 - PRODUCTS

2.1 VIBRATION [SOLATORS
A, Available Manufacwarers:  Subject to compliance with requiremenrs, manutacturers offering

products that may be incorporated into the Work include. but are not limited to, the following:
I Ace Mountings Co., Tne,
2. Amber/Booth Company, Ine.
3. California Dyunamics Corporation.
4. [solation Technology, Ine.
3. Kinetics Noise Control.
6. Mason Tndustrics.
7. Vibration Eliminator Co., Ine.
R Vibration Isolation.

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 23{1548 -3
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9. Vibration Mountings & Controls, Ine.

B.  Pads: Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad
area, molded with a nonslip pattern and galvanized-steel baseplates, and tactory cut to sizes that
mateh requirements of supported equipment.

L. Resilient Material: Oil- and water-resistant neoprene.

C. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed
compressed fiberglass, or neoprene isolator elements with tfactory-drilled, encapsulated top plate
for bolting to equipment and with baseplate for bolting to structure. Color-code or otherwise
identily Lo indicale capacily range.

1. Materials:  Casi-ductile-iron or welded sweel housing contaihing twa separate and
opposing, oil-resistant rubber or neoprene elements that prevent central threaded element
and attachment hardware from coutacting the housing during normal operation,

2. Neoprene:  Shock-absorbing materials compounded according Lo the standard Tor bridge-
bearing neoprene as defined by AASHTO.

D.  Restrained Mounts: All-directional mountings with seismic restraint.

L. Materials:  Cast-ductile-iron or welded steel housing coutaining two separate and
opposing, oil-resistant rubber or neoprene elements that prevent central threaded element
and arachment hardware trom contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according Lo the standard for bridge-
bearing neoprene as defined by AASHTO.

E.  Spring Isolators: Freestanding, laterally stable. open-spring isolators.
L. Outside Spring Diameter: Not less than 80 percent of the compressed height of the

spriug at rated load.

2. Minimum Additional Travel: 30 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffiess,

4, Overload Capaeity:  Support 200 percent of rated load, fully compressed, withoul
deformation or failure.

) Rascplates:  Tactory drilled for bolting to structure and bonded to 1/4-inch- {(6-mm-)

thick, mubber isolator pad attached to baseplate underside. Baseplates shall limit floor
load to 500 psig {3447 kPa).

6. Top Plale and Adjusiment Boll: Threaded top plate with adjustment boll and cap screw
to fasten and level equipment.

F. Restrained Spring lsolators: Freestanding, steel, open-spring isolators with seismie or limit-stop
restraint,
1. IMousing:  Steel with resilient vertical-limit stops Lo prevenl spring extension due Lo

weight being removed; factory-drilled baseplate bonded to l/d-inch- {6-mm-) thick,
neoprene or rubber isolator pad attached to bascplate underside; and  adjustable
cquipment mouniing and leveling holt that acis as blocking during installation.

2. Restraint:  Seismic or limit stop as required for eguipment and authorities having
jurisdiction,

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 230548 - 4
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3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
gpring al rated Toad.
4. Minimum Additional Travel: 50 perceut of the required deflection at rated load.
5 Latcral Suiffness: More than 80 pereent of rated vertical stiffness.
6. Overload Capacity:  Support 200 percent of rated load, fully compressed, without
deformation or failure.
G. Houscd Spring Moeunts: Houscd spring isolator with integral scismic snubbers.
1. TMousing: Ductile-iron or sicel housing Lo provide all-directional scismic restraint.,
2. Base: Factory drilled for boling to soructure.
3. Snubbers:  Vertically adjustable to allow a maximum of 1/4-inch (6-mm) travel up or
down belore contacting a resilient collar,
H.  Elastomeric Hangers:  Single or double-dellection iype, litled with molded, oil-resistani

glastomeric isolaror elements bonded to steel housings with threaded connections for hanger
rods. Color-code or otherwise identify Lo indicale capacity range,

L Spring Tangers: Combination caoil-spring and clastomerie-insert hanger with spring and inserl
i compression.

I Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 dearees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring ai rated load.

3. Mininum Additional Travel: 50 percent of the required deflection at rated load.

4, Tateral Stiffness: More than 80 percent of rated vertical stiffness,

5. Overload Capacity:  Support 200 percent of rated load. folly compressed, withont
deformation or failure,

6. Elastomerie Element: Molded, oil-resistant rubber or neoprenc.  Sicel-washer-reinforeed
cup to support spring and bushing projecting through bottom of fraine.

7. Sclf-centering hanger rod cap to ensurs concentricity between hanger vod and support
spring coil.

1. Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and elastomeric-insert

hanger with spring and insert in compression and with a vertical-limit stop.

I

S

VIBRATION
EQUIMMENT

TFrame:  Stecl, fabricaled for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

Outside Spring Diameter: Nou less than 80 pereent ol the compressed height of the
spring at rated load.

Minimum Additional Travel: 50 percent of the required detlection at rated load.

Lateral StifTness: Maore than 80 percent of rated vertical stifthess.

Overload Capacity:  Support 200 percent of rated load, fully compressed, without
deformation or Gailure,

Elastomeric Element: Molded, oil-resistant rubber or neoprens.

Adjustable Vertical Stop:  Steel washer with ncoprene washer “up-stop™ on lower
threaded rod.
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. Self-centering hanger rod cap to ensure coucentricity between hauger rod and support

2.2

gpring coil.

Pipe Riser Resilient Support:  All-directional, aconstical pipe anchor consisting of 2 steel mbes
separated by a minimm of 1/2-inch- {13-mum-) thick neoprene. Include steel and neoprene
vertical-limil stops arranged o prevent verlical ravel in both directions. Dexign support for a
maximum lead on the isolation material of 500 psig (3.45 MPa) and for equal resistance in all
directions.

Resilient Pipe Guides: Telescopie arrangement of 2 steel tubes or post and sleeve arrangement
separated by a minimum of 1/2-inch- (13-mm-) thick neoprene. Where clearances are not
readily visible, a factory-set guide height with a shear pin to allow vertical motion due to pipe
cxpansion and contraction shall be fided. Shear pin shall be removable and reinserlable w
allow for selection of pipe movement. Guides shall be capable of motion to nweet location
requirements.

RESTRAINED VIBRATION ISOLATION ROOE-CURB RAILS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
producis thal may be incorporated into the Work include, bul are not limited do, the following:

1. Amber/Booth Company, Inc.

2. California Dynamics Corporation.

3. Iselation Technology, Inc.

4, Kinetics Noise Control.

A Mason Industries.

6. Thybar Corporation.

7. Vibrarion Eliminator Co., Ine.

g. Vibration Tsolation.

9. Vibrarion Mountings & Controls. [ne.

General Requirements for Restrained Vibration Isolation Roof-Curb Rails: Factory-assembled,
fully cuclosed, insulated, air- and watertight curb vall designed to resiliently support equipment
and Lo withstand seismic and wind forees.

Lower Support Assembly: Formed sheet-metal section containing adjustable and removable
steel springs that support upper frame. Upper frame shall provide continuous support for
cquipment and shall be caplive Lo resilienty resisl seismic and wind lorces.  Lower support
assembly shall have a means for attaching to building structure and a wood nailer for attaching
root materials, and shall be insulated with a minimum of 2 inches (50 mm) of rigid, glass-fiber
insulation on inside of assembly.

Spring Isolators: Adjustable, reswrained spring isolators shall be mounted on 1/4-inch- {6-nun-)
thick, elastomeric vibration isolation pads and shall have access potts, for level adjustment, with
removable waterproof covers at all isolator locations.  Tsolators shall be located so they are
accessible for adjustment at any time during the life of the installation without interfering with
the integrity ol the reof’
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L. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seisimie or

wind restrainl.

a. Housing:  Steel with resilient wvertical-limit stops and adjustable equipment
mounting and leveling bolt.

b. Outside Spring Diameler: Not less than 8O percent of the compressed height of the
spring at rated load.

c. Minimum Additional Travel: 50 percent of the required deflection at rated load.

. Lareral Stiffness: Maore than 80 percent of rated vertical stifthess.
& Overload Capacity: Support 200 percent of rated load, fully compressed, without
delormation or [ailure.

2, Pads:  Arranged in single or multiple layers ol suiTicient stifiness for unilorm loading
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and tactory
cut to sizes that mateh requirements of supported equipment.

a. Resilient Material: Oil- and water-resistant standard neoprene,
E.  Snubber Bushings: All-direcltional, elastomeric snubber bushings al Teast 1/4 inch (6 mm) thick.
F. Water Scal: Galvanived sheel metal with EPIIM scals al corners, atlached Lo upper supporl

frame, extending down past wood nailer of lower support assembly, and counterflashed over
roof matcrials.

b
¥R

VIBRATION [SOLATION EQUIPMENT BASES

A, Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
producis thal may be incorporated into the Work inelude, but are not limited to, the following:

1. Amber/Booth Company, Ine.
2. California Dynamics Corporation.
3. Isolation Technology, Ing,
4. Kinetics Noise Control.
5. Mason Industries.
6. Vibrarion Eliminator Co., Ine.
7 Vibration lsolation.
8. Vibration Mountings & Controls, Inc.
B. Steel Base: Faclory-labricated, welded, structural-sieel bases and rails.
1. Design Requirements: Lowest possible mounting heighl with not less than T-inch (25-

mm) ¢learance above the floor. lnclude equipment anchor bolts and auxiliary motor slide
ascs or rails,

a. Include supports lor suction and discharze clbows for pumps.

2. Suructural Sicel:  Sicel shapes, plates, and barg complying with ASTM A 36/A 36M.
Bases shall have shape to accommeodate supported equipment.
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3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation

mouniings and Lo provide for anchor holts and equipment supporl.

€. [Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready tor placement of
gast-in-place concrete.

L. Design Requirements: Lowsest possible mounting height with not less than l-inch {25-
mm) ¢learanee above the iloor. Tnelude cquipment anchor bolts and auxiliary motor shde
bases or rails.

a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel:  Steel shapes, plates. and bars complying with ASTM A 36/A 36M.
Bases shall have shape o accommodate supported equipment.

3. Support Brackets:  Factory-welded steel brackets on frame for ontrigger isolation
mountings aud to provide for anchor bolts and equipment support.

4. Fabrication: Fabricate sieel templates w hold egquipment anchor-bolt sleeves and anchors
i place during placement of concrete.  QObtain anchor-bolt templates from supported
cquipmanl manu (aciurer.

24 SEISMIC-RESTRAINT DEVICES
A, Available Manufacturers:  Subject to compliance with requirements, manufacturcrs offering
products that may be incorporated into the Work include, bul are not limited Lo, the Tollowing:

L. Amber/Booth Company, [ne.

2. California Dynamics Corporation.

3. Cooper B-Ling, Tnc.; a division ol Cooper Industrics.

4. Hilti. Inc.

s Kinetics Noise Control.

6. Loos & Co.; Cableware Division.

7. Mason Industries.

R TOLCO Tncorporated; a brand o NTBCQ INC.

9. Unistrat; Tyco International, Led.

B. General Requirements for Restraint Components: Rated sirengths, features, and applications
shall be as defined in reports by an ageney acceptable Lo authorities having jurisdiction.

1. Struclural Ralety Factor:  Allowable strength in tension, shear, and pullout loree of
components shall be ar least four tmes the maxinnun seismic forces to which they will be
subjccted.

€. Snubbers: Tactory fabricated using welded structural-steel shapes and plates, anchor bolts, and
replaceable resilient isolation washers and bushings.

L. Anchor bolts for attaching o concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient [solation Washers and Bushings: O1l- and water-resistant neoprene.
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3. Maximum L:4-ineh (6-mm) air gap, and miniomun 1A4-ineh- (6-mum-) thick resilient

cushion.
D.  Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted

G.

2.5

steel channels with accessories for attachment to braced component at one end and to building
structure at the other end and other maiching components and with corrosion-resiglant coating;
and rated in tension, compression, and torsion forces.

Restraint Cables: ASTM A 603 galvanized-steel cables with end connections made of steel
assemblics with thimbles, bracketls, swivel, and bolts designed for restraining cable serviee; and
with 2 minimum of twa clamping bolts for cable engagement.

Hanger Rod Sriftfener: Steel wibe or steel slotred-support-sysrem sleeve with internally bolted
connections to hanger rod.

Bushiugs for Fleor-Mounted Rquipment Auchor Bolts: Neoprene bushings designed for rigid
cquipmenl mouniings, and matched o type and size ol anchor bolls and swds.

Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene
glements and steel sleeves designed for rigid equipment mountings, and matched to type and
siz¢ ol altachment deviees used.

Resilient [solation Washers and Bushings:  One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face,

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zine-coated steel
for interior applications and stanless steel for exterior applications.  Select anchor bolws with
strength required for anchor and as tested according to ASTM E 488, Minimum length of eight
times diameter.

Adhesive Anchor Bolts: Thrilled-in and capsule anchor system coutaining polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and staiuless
steel for exterior applicatons.  Seleel anchor baolts with sirength required for anchor and as
tested according to ASTM E 4R8,

FACTORY FINISHER
Finish: Manufacmrer's standard prime-coat finish ready for field painting.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings,

All hardware shall be galvanized. TTot-dip galvanize metal components [or exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibralion isolation and scismic|- and wind|-conirol
devices to indicate capacity range.

B U —
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PART 3 - EXECUTION

3.1 EXAMINATION

A, Examine areas and equipment to receive vibration isolation and seismic and wind-control
devices for compliance with requirements for installation tolerances and other conditions
affecting performance.

B.  Examine roughing-in of reinforcement and cast-in-place anchors o verity acmal locations
betore installation,

C.  Procced with installation only ailer unsatstaclory condinons have been correeled.

3.2 APPLICATIONS

A, Muluple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an ageney acceplable w authoritics having jurisdiction,

B.  Hanger Rod StifTeners: Install hanger rod stifteners where indicaled or scheduled on Drawings
to receive them and where required ro prevent buckling of hanger rods due to seismic forces.

C. Strength of Suppont and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequaie to carry present and (uture static and seismic Toads
within specified loading limits.

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Ao Comply with requirements in Division 07 Section "Rool Accessories” for installation of reaofl
curbs. equipment supports, and roof penetrations.

B. Lquipment Restraints:

L. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate
snubbers as close ag possible y vibration isolators and bolt v equipment base and
supporting struchire.

2, Install vesilient boll iselation washers on equipment anchor bolis where elearance
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

3. Install seismic-restraint devices using methods approved by an agency aceceptable to
authorities having jurisdiction providing required snbmittals for component.

C. Piping Resdranis:

1. Comply with requirements in MS8S SP-127.

Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal supports a
maximum ol 80 [eet {24 m) o.¢.

3. Brace a change of direction longer than 12 feet (3.7 m).
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D.  Install cables so they do not bend across edges of adjacent equipment or building structure.

I

34

3.5

Install scismic-restraint devices using methods approved by an ageney acceptable to authoritics
having jurisdicton providing required submittals for component.

[nstall bushing assemblies for anchor bolts for tloor-monnted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base,

Install bushing assemblies for mounting bolts for wall-mounted equipment. arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: 1t specific atachment 18 not indicated, anchor bracing to suucture at
flanges of beams, at upper truss chords of bar joists, or at conerete members.

Drilled-in Anchors:

L. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do nol damage existing reinforeing or embedded ilems during coring or
drilling. Notify the structural engineer if reinforcing steel or other embedded items are
engountered during drilling,  Locate and avoid preswessed tendons, cleetrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masoury until concrete, mortar, or grout has achieved

full design strength.

Wedge Anchors: Protect threads from damage during anchor installation. Heavy-dury

sleeve anchors shall be installed with sleeve fully engaged in the structural ¢lement Lo

which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to

installation of adhesive. Place adhesive in holes proceeding from the battom of the hole

and progressing oward the surtace in such a manner as 1o avoid introduction of air
pockels in the adhesive,

Set anchors o manufacturer's recommended torque, using a rorque wrench.

Install zinc-coated steel anchors for iuterior and stainless-steel anchors for exterior

applications.

L

& LA

ACCOMMODATION OF DIFFFRENTITAL STISMTC MOTTION

Install exible connections in piping where they eross scismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment.  Comply with requirements in
Division 22 Section "Hydronic Piping” for piping tlexible connecrions.

FIELD QUALITY CONTROL

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

Perform tests and inspecrions.

VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND 230548 - 11
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C. Tests aud Inspections:

[FE}

T

l Provide cvidence of reeent ealibration of test cquipment by a testing agency aceeptable to
authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to
restratned component {unless posteonnection Lesuing has been approved), and with at least
seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by

Architect.

Test to 90 percent of rated proof load of device.

Meagure isolator restraint clearance.

Measure iwolalor deilection.

Verify snubber minimum clearances.

9. Amr-Mounting Sysiem Leak Test: Afler installation, charge system and test for leaks.
Repair leaks and retest ontil no leaks exist.

0.  Air-Mounting System Qperational Test: Test the compressed-air leveling system.

11, Testand adjust ait-mounting sysiem conirols and saleties.

12, If a device fails test, modify all installations of same type and retest until satisfactory
results are achieved.

ey L

Remove and replace malfunetioning unils and rotest ag speciiied above.

Prepare test and inspection reports.

ADJUSTING

Adjust isolators afler piping system is al operaling weight,

Adjust limit glops on restrained spring isolators w mount equipment at normal operating height
After equipment installation 1s complete, adjost limit stops so they are ont of contact during
normal operation,

Adjust air-spring leveling mechanism,

Adjust active height ol spring isolators.

Adjust restraints to permil [ree movement of egquipment within normal maode ol operation.

DEMONSTRATION

Fngage a factory-authorized service representative to train Owner’s maintenance persounel to
adjusl, operate, and maintain  air-mounling  sysiems.  Refer o Division 01 Seetion
"Demonstration And Training.™

END OF SECTION 230548
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SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART | - GENERAIL

[.1 SUMMARY

A, Section Includes:

L. Equipment labels.

2. Warning sigus aud labels.
3. Pipe labels.

4. Duet labels.

5. Valve tags.

6. Warning tags.

1.2 SUBMITTALS
A, Product Data: For cach Lype ol product indicated.

B. Samples: For color, letter siyle, and graphic representation reguived for cach identification
material and device.

€.  LEguipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content lor each label,

D.  Valve numbering scheme.

E.  Valve Schedules: For cach piping syslem to include in maintenance manuals.

1.3 COORIMINATION

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

B. Coordinate installation of identifying devices with locations of access panels and doors.
C. Install idenritying devices before installing acoustical ceilings and similar concealment.
PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A, Metal Labels for Equipment:
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I Material and Thickness: Brass. 0.032-inch (0.8-mun) Stainless steel, 0.025-inch {0.64-

2.2

mm) Aluminum, 0.032-inch {(L.&8-mm) or anodized aluminum, 4.032-inch {0.8-mm)
minimm thickiess, and having predrilled or stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

3. Mininmun Letter Size: 1/4 inch (6.4 nmun) for name of units if viewing distance is less
than 24 inches {600 mm), 1/2 inch {13 mm) for viewing distances up to 72 inches {1830
may, and proportionately larger lettering for greater viewing distances. Include
sceondary lelering two-thirds Lo three-fourths the size of pringipal letering.

4, Fasteners: Stainless-steel rivets or self-tapping screws.

A Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Tquipment:

L. Material and Thickness: Multilayer, multicolor. plastic labels for mechanical engraving,

1/Rinch (3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color: Black.

RBackground Color: White.

Maximum Temperature: Able to withstand temperanares up to 160 deg F (71 deg C).

Minimum Label Size: Tength and width vary for required label content, but not less than

2-1/2 by 3/4 inch (64 by 19 mm).

6. Miuimum Letter Sizer 14 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch {13 mm) lor viewing distances up o 72 inches {1830
mm), and proportionately larger lettering for greater viewing distances. Include
sceondary lettering twe-thirds to theee-fourths the size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

. Adhesive: Contact-type permancnt adhesive, compatille with labal and with substrate.

R L b

Label Content: Include equipment's Drawing designation or unique equipment number, Drawing
nombers where equipment 1 indicated (plans, details, and schedules), plus the Specification
Section number and title where equipment is specified.

Equipmeut Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch { A4
bond paper.  Tabulawe equipment identification number and identily Drawing numbers where
equipment is indicated {plans. details, and schedules), plus the Specification Section number and
title where cquipment is specified.  Tquipment schedule shall be included in operation and
maintenance data.

WARNING STGNS AND LABELS

Material and Thickness: Mullilayer, multicolor, plastic labels for mechanical engraving, 178 inch
(3.2 mm) thick, and having predrilled hales for attachment hardware.

Letter Color: Black.
Background Color: Yellow.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C.
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E. Miniium Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 mch {64 by 19 mm).

F.  Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance iz less than 24
inches (600 mm), 1/2 inch {13 mm) for viewing distances up to 72 inches (1830 mm), and
proportionately larger leltering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

G, Fasteners: Stainless-steel rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate,

L Label Content: Include caution and warning information, plus emergency notification
inscruclions.

2.3 PIPE LABELS

A, General Regquirements for Manufactured Pipe Tabels: Preprinted, color-coded, with lettering
indicaling service, and showing [low direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover foll circumference of pipe
and to attach to pipe without fasteners or adhesive.

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

D, Pipe Label Contents:  Tnclude identification of piping service using same designations or
abbreviations ag used on Drawings, pipe size, and an arrow indicating low direetion.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommuodate
both directions, or as separate unit on each pipe label to indicate flow direction.
2. Leugring Size: Al lcasi 1-1/2 inches (38 mm) high,
24 DUCT T.ABRELS

A, Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
(3.2 mm) thick, and having predrilled holes for attachment hardware.

B. Maximum Temperature: Able to withstand temperamores up to 160 deg F {71 deg O).

€. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch {64 by 19 mm),

D. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24
inches {600 mm), 1/2 inch {13 mm) for viewing distances up to 72 inches {1830 mm), and
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds Lo three-fourths the size of pringipal leuering,

E. Fasteners: Stainless-steel rivets or self-tapping screws.
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F.

G.

2.6

A

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

Duct Tabel Contents: Tuclude identification of duct service using same <designations or
abbreviations ag used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: [ntegral with duct system service lettering to accommodate both
directions. or as separate unit on each duct label to indicate flow direction.
2. Lettering Size: Atleasi 1-1/2 inches (38 mm) high,

VAIVE TAGS

Valve Tags: Slamped or engraved with 1/4-in¢h {6.4-mm) lellers for piping system abbreviation
and 1/2-inch (13-mm) numbers.

L. Tag Material:  Brass, 0.032-inch (0.8-mm) Srainless steel, 0.025-inch {0.64-mm)
Aluminum. 0.032-inch {0.8-mm) or anodized aluminum, 4.032-inch {{.8-nun) minimuim
thickness, and having predrilled or stamped holes (or allachment hardware.

2. Fasteners: Brass wire-link or beaded chain; or §-hook.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4 bond paper. Tabulate valve

number, piping system, sysiem abbreviation {as shown on valve tag), locaton of valve (room or

space), nermal-operating position {open, closed, or modulating). and variations for identitication.

Mark valves for emergency shuwtoft and similar special uscs.

l. Valve-tag schedule shall be included in operation and maintenanee data.

WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for wriling.

1. Rize: Approximately 4 by 7 inches {100 by 178 mm).

2. Fasteners: Brass grommet and wire.

3. Nomenglawre: Large-size primary eaption such as "IXANGER," "CAUTION," or "DO
NOT OI'ERATE."

4, Color: Yellow background with black lettering.

PART 3 - EXECUTION

[FE}
—_—

PREPARATION

Clean piping and cquipment surlaces ol substances that could impair bond of identification
devices. including dire, oil, grease, release agents, and incompadble primers, paints, and
encapsulants.
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3.2 EQUIPMENT LABEL INSTALLATION
A, TInstall or permanently fasten labels on cach major item of mechanical equipment,
B. Locate equipment labels where accessible and visible.
3.3 PITE LABEL INSTALLATION
A, Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
maching rooms; accessible maintenanee spaces such as shalls, unnels, and plenums; and exierior
exposed locations as follows:
L. Near each valve and control device.
2. Near cach branch conncction, excluding short takeoffs for fixtures and terminal units.
Where tlow pattern is not obvions, mark each pipe ac branch.
3. Near penetrations through walls, floors. ceilings, and inaccessible enclosures.
4. Al access doors, manholes, and similar access points that permil view ol concealed
piping.
5 Near major equipment items and other points of origination and Lermination,
0. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25
feet (7.6 m1) in areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
34 DUCT LABEL INSTALLATION
A, Install plastic-laminated, scli-adhesive duct labels with permanent adhesive on air ducets in the
following color codes:
L. Blue: For remirn air ducis.
2. Yellow: For supply air ducts.
3. Grreen: For exhaugl-, outside-, reliei-, return-, and mixed-air ducts.
4. ASME Al13.1 Colors and Designs: For hazardous material exhaust.
R. T.ocate labels uear points where ducts enter into concealed spaces and at maximum intetrvals of 50
feet {15 m) in each space where ducts are exposed or conecaled by removable ceiling syslem.
35 VALVE-TAGINSTALLATION
A, Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose
connections; and HVAC terminal devices and similar roughing-in connections on end-use
(xtures and unils. List tagsed valves in schedule.
B. Valve-Tag Application Schedule:

1. Valve-Tag Size and Shape: 1-1/2 inches (38mm), round.
2. Valve-Tag Color: Natural
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3. Lerter Color: Black

3.6 WARNING-TAG INSTALLATION
A Write required message on, and attach warning tags to, equipment and other items where

required.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
B.  Coordmate with specification section 230800.
1.2 SUMMARY
A, Section Includes:
1. Balancing At Systems:
a. Constant-volume air systems.
2. Balancing Hydronic Piping Systems:
a. Constant-flow hydronic systems.
L. Variable-flow hydronie systems.
c. Primary-secondary hydronic systems.
1.3 DEFINITIONS
A, AABC: Associated Air Balance Council.
B. NEEB: National Environmental Balancing Bureauw.
€. TAB: Testing, adjusiing, and balancing.
D. TABB: Testing, Adjusting, and Balancing Bursau.
E. TAB Specialist: An enrity engaged to pertorm TAB Work.
1.4 SUBMITTALS
A, Qualificaton Dala: Within 30 days of Conlraclor's Notice w Proceed, submit documentation
that the TAB contractor and this Project’s TAR team members meet the qualifications specitied
in "Quality Assurance™ Article,
B.  Contract Doeumenis Examinalion Report: Within 30 dayw of Coniractor's Notice wy Proceed,
submit the Contract Documents review report as specified in Part 3.
TESTING, ADJLSTING ANIY BALANCING FOR HVAC SECTION 1301593 Page 1
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C. Strategies and Procedures PMlan: Within 30 days of Contractor's Notice to Proceed, submit TAB

slrategics and step-by-slep procedures as speeilied m "Preparation” Article.
Certified TAB reports.

Sample report forms.

Instrument calibration reports. to include the tollowing:

[nsurument cype and make.

Scrial number.

Application.

Dates of use.
Dates of calibration.

ok L —

QUALITY ASSURANCE
TABR Contractor Qualifications: Tngage a TAB entity certificd by AARC.

L. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC.
2. TAB Technician: Employee of the TAB contractor and whao is certified by AABC as a
TAB technician,

TAB Couference: Meet with Architect and the Owner and on approval of the TAB strategies
and procedures plan to develop 2 mutual understanding of the details. Require the participation
of the TAB field supervisor and technicians, Provide seven days' advance notice of scheduled
meeling time and location.

1. Agrenda Trems:

a, The Coniracl Documents ¢xamination reporl,
b. The TAB plan.

Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication Hlow.,

e o

Certity TAB field daca reports and perform the following:

L. Review fleld data reports to validate acenracy of data and to prepare certified TAR
FepOTts.

2. Certify thal the TAB lcam complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

TAB Report Forms: Use standard TAB contractor's forms approved by Architect and Owuer

Instrumentation Type. Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Tnstrumentation,™

TESTING, AJISTING AND B AL ANCING FOR 1TAC SECTION 2301393 Page 2
AVGURT L8, 2018



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDLETOWN, NY 10940

L6 PROJECT CONDITIONS
A, Tull Qwner Qceupancy: Owner will occupy the site and cxisting building during entirc TAB
period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

1.7 COORDINATION

A, Norice: Provide seven days' advance notice for each test.  Inclnde schednled west dates and
times.

B.  Periorm TAB alier leakage and pressure Lests on air and waler disinbution systems have been
satisfactorily completed.
PART 2 - PRODUCTS {Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

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

B.  Examine systems [or installed balancing devices, such as st porls, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and mannal volume dampers. Verify
that locations of these balancing devices are aceessible.

€. [xamine the approved submittals for HVAC systems and equipment.

D, Txamine design data including HYAC system descriptions, slatements of design assumplions
for environmental conditions and systemg' output, and statements of philosophies and
assumptions about HY AC system and equipment controls.

[£8 Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to
verily that they meel the Teakage class of connected ducts as specified in Division 23 Seclion

"Metal Ducts" and are properly separated from adjacent areas. Verily that penetrations in
plenum walls are sealed and fire-stopped if required.

F. Examine equipment performance data including fan and pump curves.

l. Relate performanee data to Project conditions and requirements, ingluding system offects
that ean creale undesired or unpredicled conditions that cause reduced capacitics in all or
part of a4 system.

2. Caleulale system-ciTect lactors Lo reduce performance ratings of TTVAC equipment when
installed vnder condidons ditferent from the condidons nsed to rate equipment

TESTING, AJISTING AND B AL ANCING FOR 1TAC SECTION 2301393 Page 3
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3.2

performance. To caleulate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or

it SMACNA's "HVAC Systems - Duet Design.”" Compare results with the design data
and installed conditions.

Examine system and cquipmenl installationg and verily thal field quality-control testing,
cleaning, and adjusring specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned
and tight, and equipment with lunctioning controls is ready for operation.

Examine lerminal unils and verily thal they are aceessible and their coniralg are connected and
functioning.

Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
petrforations.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

Examine heat-transfer coils for correct piping conmections and for ¢lean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating satety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions Lo changes in conditions. Record delaull sel points 10 different [rom
indicared values.

PREPARATION
Prepare a TAB plan that includes sirategies and siep-by-slep procedures.
Complete system-readiness checks and prepare reparts. Verify the following:

Permanenr electrical-power wiring is complete.

Hydronic systems are filled, clean, and free of air.

Antomatic temperatire-control systems are operational.

Equipment and duct aceess doors are securely closed.

Balance, smoke, and Iire dampers are open.

[zolating and balancing valves are open and conrrol valves are operational.

1. Ceilings are installed in critical areas where air-pattern adjustments are required and
atcess o balancing devices 18 provided.

8. Windows and doors can be closed so indicated conditions tor system operarions can be

miL.

e

o
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33 GENERAL PROCEDURES FOR TESTING AND BALANCING

A, Perform testing and balancing procedures on cach system according to the procedures coutained
in AABC's "Natonal Standards for Total System Balance” and SMACNA's "HVAC Systems -
Testing, Adjusting, and Balancing"” and in this Section,

L. Comply with requirements in ASHRATL 62.1-2004, Section 7.2.2, "Air Balancing "

B. Cut insulation, ducts. pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

L. After esting and balancing, parch probe holes in ducts with same material and thickness
as used to construct ducts.

2. Alier lesung and balancing, install test poris and ducl aceess doors that comply with
requirements in Division 23 Secton "Air Duct Accessories.”

3. Tnstall and joiu new insulation that matches removed materials.  Restore insulation,
coverings, vapor barrier, and (inish according Lo Division 23 Section "Duel Insulation.”

€. Mark equipment and balancing devices, including damper-control positions, valve position

indicators. fan-speed-control levers, and sinular controls and devices, with paint or other

suitable, permanent identiiicanon malerial w show [inal scllings.

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

34 GINTRAT PROCEDURTS TOR BAT.ANCING ATR SYSTTEMS

A, Prepare lest reporls for both ians and outlels.  Obtain manulacturer's oullet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

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

. Determine the best locations in main and branch ducts for accurate duct-airflow measurements,

D.  Cheek airilow patterns (rom the ouldoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

E. Locate start-stop and disconnect switches, elecirical interlocks, and motor starters.

k. Verify that inotor starters are equipped with properly sized therinal protection.

G. Check dampers for proper position o achieve desired airflow path.

H.  Check for aitflow blockages.

L Check condensate drains for proper connections and functioning.

J. Check for proper sealing of air-handling-unit components.

K. Verify that air duct system is scaled as specified in Dhvision 23 Scetion "Metal Ducts."
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3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A, Adjust faus to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manmtaciurer.

1.

Measnre total airflow.

a. Where sufficient space in ducts i unavailable ftor DPitor-tube  rraverse
measurements. measure airflow at termninal outlets and inlets and calculate the total
airflow.

Measure fan static pressures as follows to determine acinal static pressure:

a. Measure ontlet static pressure as far downstream from the fan as practical and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure slatie pressure directly at the fan outlet or through the Nexible connection,

Measure inlet static pressure of single-inlet tans in the inlet duct as near the fan as

possible, upstream from the flexible connection. and downstream from duct

restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the lan.

L]

Measure static pressure across each component that makes up an air-handling unit,
rooftop unir, and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.

Measure static pressures entering and leaving other devices. such as sound traps. heat-
recovery equipment, and air washers, under final balanced conditions.

Review Record Documents to determine variations in design static pressures versus
actual static pressures. Caleulate actual system-effect factors. Recommend adjustments
o accommaodate actual conditions.

Obtain approval from Fngiueer via Architsct for adjustment of fan speed higher or lower
than indicated speed. Comply with requirements in Division 23 Scetions for air-handling
units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
petformance,

Do not make fan-speed adjmstments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage o ensure that no overload will occur. Measure amperage in (ull-cooling, (ull-
heating, economizer, and any other operating mode to determine the maximum required
brake horscpower.,

B.  Adjust volume dampers [or main ducl, submain ducts, and major branch ducts Lo indicaled
airflows within specified tolerances.

L. Measure airflow of submain and branch duocts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure aivflow at terminal outlets and inlets and caleulats
the total anrtlow for that zone.

TUSTING, ALLUSTING AND BATANCING FOR HFAC SECTION D30593 Page 6
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2. Measure static pressure at a point downstream from the balancing damper, and adjust

volume dampers unuil the proper stalic pressure 1s achieved.
Remeasure each submain and branch duet after all have been adiusted.  Continue to
adjust submain and branch ducts (o indicated airflows within speeificd wolerances.

¥R}

€. Measure air oullets and milels withoul making adjusiments.

1. Measure terminal outlets using a dircel-reading hood or oullel manulaclurer's writien
instructions and caleulating factors.

D.  Adjust air outlets and inlets for sach space to indicated airflows within specified tolerances of
indicaied values. Make adjusiments using branch volume dampers rather than exuactors and
the dammpers at air rerminals.

L. Adjust each outlet in same room or space to within specified tolerances of indicated
quantities witheut generating noise lovels above the limitations preseribed by the
Contract Documents.
2. Adjust patterns of adjustable outlets for proper distribution without drafts.
3.6 GENTRATL PROCEDURTS FOR HYDRONTC SYSTEEMS

A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end
of system. Check the sum of branch-cireuit flows against the approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

B.  Drepare schematic diagrams of systems' "as-built" piping layouts.

C. Prepare hydronic systems for testing and balancing accordiug to the following, in addition to the
general preparation procedures specilicd above:

1. Open all manual valves for maximum flow.

2. Check liquid level in expansion tank.

3. Check makeup water-staton pressure gage lor adequaic pressure for highest vent,

4, Check flow-control valves for specitied sequence of operation, and set at indicated flow.,

) Set differential-pressure control valves at the specified differential pressure. Do not set at
fully clased position when pump 18 positive-displacement type unless several terminal
valves are kept open.

6. Sel system controls 50 automaltic valves are wide open o heal ¢xchangers,

7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

R Check air vents tor a forcetil liquid flow exiting from vents when manually operated.
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3. PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

A, Measure water flew at pumps, Tsc the following procedures exeept for positive-displacement
pumps:

1. Verity impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
difTerences in gage heights. Nole the pomt on manulacturer’s pump curve at zero [Tow
and verify that the pump has the intended impeller size.

a. If impeller sizes must be adjusted to achieve pump performance, obtain approval
(rom [ngineer via Architect and comply with requirements in Division 23 Section
“"Hydronic Pumps.”

2. Check system resistance.  With all valves open, read pressure ditferential across the
pump and mark pump manufacturet’s head-capacity curve. Adjust pump discharge valve
unlil indicated waier low 15 achieved.

a. Monitor motor performance during procedures and do not operate motors n
overload conditions.

3. Verify pump-motor brake horsepower. Calculate the intended Drake hotrsepower for the
gystem based on pump manufacturer's performance data.  Compare calculated brake
horsepower with nameplate dara on the pump motor. Report conditions where acmal
amperage execeds motor nameplale amperage.

4, Report flow rates that are not within plus or minus L1 percent of design.

B.  Measure flow at all automatic flow control valves to verity that valves are functioning as
desigued.

. Measore Tow at all pressure-independent characterized control valves, with valves in fully open
position, to verify that valves are functioning as desigued.

D. Set calibrated balancing valves, if installed, at calculated presettings,

L. Measure flow at all stations and adjust, where necessary, to obtain first balance.

l. System components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used ag a Mow-indicating device.

F. Measure flow at main balancing station and set main balancing device to achieve flow thatis 5
percent greater than indicated flow,
G, Adjust balaucing stations to within specified tolerances of indicated flow rate as follows:

l. Determing the balancing station with the highest percentage over indicated flow,

2. Adjust each slation in wn, beginning wilth the station with the highesi pereenlage aver
indicated flow and proceeding to the station with the lowest percentage over indicated
(Tow.

3. Record setungs and mark balancing devices.
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H.  Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump

heads, and systems' pressures and wemperatures including outdoor-air iemperaiure.

I Measure the differential-pressure-control-valve settings existing at the conelusion of balancing.
I Check settings and operation of each safety valve. Record settings.
3.8 PROCEDURES FOR VARTABLE-FLOW TIYDRONIC 8YSTEMS
A, Balance syslems wilh aulomatic two- and three-way control valves by selling systems at
maxinmum flow through heat-exchange terminals and proceed as specified above for hydronic
syslems.
3.9 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS
A.  Balance the primary circuit flow first and then balance the secondary cireuits.
3.10 PROCEDURES FOR STEAM SYSTEMS
A, Measure and record upstream and downstream pressure ot cach piece of equipiment.
B. Check settings and operation of automatic temperature-control valves, self-contained control
valves, and pressure-reducing valves, Record final sellings.
€. Check sewings and operalion of’ cach salely valve. Record settings.
D, Verily the operation of cach steam trap.,
301 PROCTEDURES TOR HEAT TTXCHANGTRS
A, Measure water flow through all cireuits,
B.  Adjust waler low Lo within speciified toleranecs.
€. Measure inlet and outlet water temperatures.
D.  Measure inlel steam pressure.
E.  Check settings and operation of safery and relief valves. Record settings.
312 PROCEDURES FOR MOTORS
A, Motors, 1/2 TTP and Larger: Test at final balaneed conditions and record the following dalta:
1. Manulacluret's name, model number, and seral number.
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2. Muator hotrsepower rating.
3. Motor rpm.
4. Efficiency rating.
s Nameplate and measured vollage, cach phase.
6. Nameplate and measured amperage. each phase.
7. Starter thermal-protection-element rating.
B, Motors Tiven by Variable-Frequency Controllers: Test for proper operation at speeds varying

from minimum to maximum. Test the manual bypass of the controller o prove proper
operation. Record observations inchiding name of coutroller manufacturer, model number.
seral number, and nameplaie dala.

[¥E}
—_
[N

PROCEDURES FOR CONDENSING UNITS
A, Verify proper rotation of fans,

B. Measure entering- and leaving-air temperatures.

rz

Reeord compressor data.

3.14 PROCEDURES FOR BOILERS

A.  Hydronic Boilers: Measure and record entering- and leaving-water temperatures and water
flow.

B.  Steam Boilers: Measure and record entering-water lemperaiure and ow and leaving-sicam
pressure. temperature, and flow,

315 PROCEDURES FUR TTEAT-TRANSFER COILS

A, Measure, adjust, and record the Tollowing dala lor cach water coil:

1. Entering- and leaving-warter temperature.

2. Warer tlow rare.

3. Water pressure drop.

4, Dry-bulb temperatare of entering and leaving air.

5. Wet-bulb temperature of entering and leaviug air for cooling coils.
6. Adrtlow,

7. Air pressure drop.

B.  Measure, adjust, and record the following data for each electric heating coil:

L. Nameplate data.
2. Adarllow,
3. Entering- and leaving-air temperature at full load.
4, Voltage and amperage input of cach phase at full load and at cach incremental stage.
5. Calenlated kiloware at full load.
6. TFuse or circuit-breaker rating for overload protection.
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C. Measure, adiust, and record the following data for each steam coil:

Dry-buall temperature of entering and leaving air,

I
2. Adrtlow.
3. Air pressure drop.
4. Inlet steam pressure.
D, Mecasure, adjust, and record the following dala for ¢ach reirigerant coil:
1. Dry-bulb temperature of entering and leaving air.
2. Wet-hulb temperature of entering and leaving air.
3. Airilow.
4, Air pressure drop.
A Refrigerant suction pressure and temperature.

3.l6 PROCEDURES FOR TESTING, ADJUSTING. AND BAL ANCING EXISTING SYSTEMS

A, Darform a preconstruction inspection of existing equipment that is to remain and be rensed.

L. Measure and record the operating speed. airflow, and static pressure of each fan

2. Measure molor veltage and amperage. Compare the values o molor nameplate
information.

3. Check the refrigerant charge,

4. Cheek the condition of (Altets.

s Check the condition of coils.

6. Cheek the aperation of the drain pan and condensate-drain trap.

7. Check bearings and other lubricated parts for proper lubrication.

8. Report on the operating condition of the cquipment and the results of the measurements
taken. Repaort deliciencics.

B.  Before performing testing and balancing of existing systems, inspect existing equipment that is

to remain and be reused to verify that existing egquipment has been cleaned and refurbished.
Verily the following:

1. New filters are installed.
2. Coils are clean and tins combed.
3. Driain pans are clean,
4. Fans are clean.
) Bearings and other parts are properly lubricated.
6. Deficiencies noted in the preconstruction repott are corrected.
. Perform Lesting and balancing of exisling systems 1o the extent thal cxisling syslems are

affected by the renovation work.

Compare the indicated airflow of the renovated work to the measured fan airflows, and
determing the new [an speed and the face veloeity of filiers and coils,

2. Verify that the indicated airflows of the renovated work result in filter and coil face
veloeities and fan speeds that are within the acceptable limits defined by equipment
manutactrer.
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3. If caleulations increase or decrease the air flow rates and water flow rates by more than 5

pereent, make cquipment adjustments o achieve the calenlated rales. 11 merease or
decrease is 5 percent or less, equipment adjustinents are not required.
4, BRalance cach air outlet.

3.17 TOLERANCTES
A, Set HVAC system's air flow rates and water flow rates within the following tolerances:
l. Supply, Return, and Fxhaust Faus and Equipment with Tans: Plus or minus 10 pereent.
2. Air Omtlets and Inlets: Plus or minus 10 percent.
3. Heating-Water Flow Rate: I'lus or minus 10 percent.
4. Cooling-Water Flow Rate: Plus or minus 1{) pereent.
3.18 RETORTING

A, Initial Construction-Phase Report: Based on examination of the Countract Documents as
gpeeified in "Examimalion" Article, prepare a reporl on the adequacy of design for syslems'
balancing devices.  Recomimend changes and additions to systems' balancing devices to
facilitale proper performance measuring and balancing. Recommend changes and additions o
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

B. Status Reports: Prepare biweekly progress reports to deseribe completed  procedures,
procedures in progress, and scheduled procedures. [nelude a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and each
building floor ior systems serving multiple Moors.

319 TFINATL REPORT

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

L. Include a certification sheetr ac the front of the report’s binder, signed and sealed by the
certified testing and balancing engineer.

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

B.  Final Report Contents: In addition to certilied field-reporl data, inelude the following:

1. Pumj» enrves.

2. Fan curves.

3. Manufacturers' Lest data.

4, Field test reports prepared by system and equipment installers.

5. Other informatien relative to equipment performance; do not include Shop Drawings and
product data.

C. General Report Dara: 1n addition ro form titles and entries. include the following data:
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12.
3.
14,
5.

Title page.

Name and address of the TAB conwractor.

Project name.

Project location.

Archirecr's name and address.

Engineet's name and address.

Contractor's name and address.

Report date.

Signature of TABR supervisor who certifies the report.
Table of Contents with the total humber of pages defined for each section of the report.
Nuwmber each page in the report.

Summary of contents inclnding the following:

a. Indicaled versus (inal periormance.

by. Notable characteristics of systemas.

c. Deseription of system  operation  sequence 10 il varies  from  the Contract
Daocuments.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Nates to explain why certain tinal data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper scuings at coils.

Fan drive sertings including settings and percentage of maximum pitch diamerter.
Inlet vane settings for variable-air-volune systems.

Settings tor supply-air, static-pressure controller.

Other system operating conditions that atfect performance.

e

e e oo

D.  System Diagrams: Include schematic layouts of air and hydronic distribution systems. Iresent
cach system with single-Tine diagram and include the following:

1. Quantitizs of outdoor, supply, return, and exhavst airllows.
2. Water and steam flow rates.
3. Duct, outlet, aud inlet sizes.
4. Pipe and valve sizes and locations.
. Terminal units.
6. Balancing siations.
7. Position of balancing devices.
E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the tollowing:
L. Unit Data:
a. Unit identification.
b. Location.
¢ Make and type.
TESTING, APUSTING AND RAULANCING FOR HIAC SECTION 230583 Page 13
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d. Model number and unit size.

c. Manulaciuret's serial humber.

f. Unit arrangement and ¢lass.

£ Discharge arrangement.

h. Sheave make, size in inches {mm), and bore.

L Center-to-center dimensions of sheave, and amount of adjustments in inches {mno).
J- Nutnber, make, and size of belts.

k. Nuwmber, type, and size of filters.

Motor Data:

a. Motor make, and frame type and sive.

b. TTorsepower and rpm.,

c. Volts, phase, and hertz.

d. Full-load amperage and service factor,

e. Sheave make, size in inches {(mm), and bore.

f. Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

Test Data (Indicated and Actual Values):

a. Total air flow ratc in efim (T./35).
b. Total system siatie pressure in inches wg (Pa).
c. Fan 1psm.
d. Discharge static pressure in inches wg (Pa).
L. Tilter static-pressure differential in inches wy (Pa).
(. Preheai-coil stalic-pressure dillerential in inches wir (Pa).
Z. Cooling-coil static-pressure differential in inches wy (I"a).
h. [Mealing-coil static-pressure dillerential ininches wg (Pa).
i Outdoor airflow in ¢fim {L-5).
j. Return airflow in cfim (L),
k. Outdoor-air damper position.
L. Return-air damper position.
m.  Vorlex damper position.
F. Apparatus-Caoil Test Reports:
1. Coil Data:
a. System identification.
b. Location.
c. Coil Lype.
d. Number of rows.
<. Tin spacing in fing per inch (mm) o.¢.
[ Make and model number.
g. Face area in sq. 1. (3q. m).
h. Tubg size in NPS {TIN).
L Tube and fin materials.
J- Cireuiting arrangement.
TESTING, ADJLSTING ANIY BALANCING FOR HVAC SECTION 1301593 Page 14
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Test Data (Indicated and Actual Values):

o

B Mmoo

— 7—-’-—.. -

1.

n.
.

Air flow rate in efm (1.7%).

Average face velogity in tpm {m/s).

Air pressure drop in inches wyg (I'a).

Outdoor-air, wet- and dry-bulh lemperatures in deg F {deg O).
Remrn-air, wet- and dry-bulb temperatures in deg F {deg C).
Entering-air, wet- and dry-bulb temperatures in deg ¥ {deg ©).
Leaving-air, wet- and dry-bulb temperatures in deg F {deg C).
Water flow rate in gpm (L/s).

Water pressore differential i et of head or pig (kPa).
Entering-water temperature in deg ¥ {deg O).

Leaving-water temperature in deg T (deg C),

Reirigerant expansion valve and reliigerant iy pes.
Refrigerant suction pressure in psig {kI'a).

Refrigerant suction wemperature in deg F (degr C).

[nler steam pressure n psig (kPa).

G. Gas-Fired Heat Apparatus Test Reports:  1n addition to manufacturer’s factory startup
cquipment reports, include the following:

1. Unit Data:
a. System identilication.
b. Locaton.
¢. Make and type.
d. Madel number and unil size.
8. Manufacturer's serial number.
(. Fuel Lype in thpul data.
g Oumut capacity in Bou/h {kW).
h. Tgnition type,
1. Burner-coniral Lypes.
J. Motor horsepower and rpin.
k. Motor volis, phase, and herte.
L. Motor full-load amperage and service factor.
m.  Sheave make, size in inches (mm), and bore.
n. Center-to-center dimensions of sheave, and amonnt of adjustments in inches (mm).

2. Test Data (Indicated and Acmal Values):
a. Total air flow rate in efin {(L/3).
L. Cutering-air temperature in deg F (deg C).
c. Leaving-air temperature in deg F (deg O).
d. Air temperature differential in deg F (deg C).
c. FEntering-air static pressure in inches wg (Pa).
f. Leaving-air static pressure in thches wg (Pa).
£ Air static-pressure differential in inches wyg {Pa).
h. Low-tire fuel inpnt in Bw/h (kW).
i. High-fire fuel input in Bou/h (kW).
J. Manifold pressure in psig (kPa).

THSTING, ATILSTING ANEY B 4] ANCING FOR HVAC SECTION 1301593 Page 15
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k. High-temperature-limit setting in deg F (deg O
1. Operating sct porntim Buw/h (kW).
m.  Motor voltage at each connection.
n. Motor amperage for cach phase.
0. Heating value of fuel in Bo/h {k3W).
H.  Electrie-Coil Test Reports: For electric furnaces, duer coils, and electric coils installed in
central-station aiv-handling units, include the tfollowing:
1. Unit Dala:
a. System identilication.
b. Location.
e, Coil identification.
d. Capacily in Buw/h {KW).
& Number of stages.
f. Connecled volis, phasce, and herle,
z. Rated amperage.
h. Air flow rate in cfim (L5).
1. Face area in sq. ft. {3q. m).
i Mininmum face velocity in thm {1n/s).
2. Test Data (Indicated and Actual Values):
a. Hzat output in Btw'h (kW).
: Aar [low rate in clm {L7s).
C. Air velocity in fpm (1n/s).
d. Futering-air temperature in deg F {(deg QM.
e. Leaving-air temperature in deg F (deg O).
f. Voltage at each connection.
g Amperage for cach phasc.
[ Fan Test Reports: For supply, retum, and exhaust tans, inclnde the tollowing:
1. Fan Dala:
a. System identification.
I, T.ocation.
c. Make and type.
d. Model number and size.
e Manufacturer's serial number,
f. Arrangement and ¢lass.
£ Sheave make, size in inches {mm), and bore.
h. Center-o-center dimensions of sheave, and amount of adjusiments in inches {mmy),
2. Motor Data:
a. Motor make, and [rame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz,
THSTING, ATILSTING ANEY B 4] ANCING FOR HVAC SECTION 1301593 Page 16
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Full-load amperage and service factor.

Sheave make, size 1n inches (mm), and bore.

Center-to-center dimensions of sheave, and amount of adjustments in nches (o).
Number, make, and sive of belis.

Test Data (Indicaled and Actual Valucs):

Gope TR

Total airflow raie in ¢im {L/3).

Total system static pressure in inches wg (Fa).
Fan rpm.

Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wyr (Pa),

J. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid
representling the ducl cross-seclion and record the Tollowing:

1. Reporl Data:
a. System and air-handling-unit number.
L. Location and zone,
c. Traverse air temperature in deg F (deg O).
d. Duet static pressure in inches wy {"a).
¢ Duct size in inches {mm).
f. Duct area in sq. ft. {sq. m).
£ Indicated air flow rate in ofm (1./38).
h. Indicaled velocity in pm (m/s).
L Actual air flow rate in cfm (L/s).
J. Actual average velogity in fpm {m/s).
k. Barometric pressure in psig {Pa).
K.  System-Coil Reports: For reheat coils and water coils of terminal unirs, include the following:
L. Unit Data:
a. System and air-handling-unit identification.
l>. Location and zone,
C. Room or riser served.
d. Coil make and size.
c. Flowmeler Lype.
2. Test Data (Indicated and Acmal Values):
a. Aidr Mow rate in elm {L75).
b. Eutering-water temperature in deg F (deg O).
c. Leaving-waler lemperature in deg F {deg ).
d. Water pressure drop in feet of head or psig (kPa).
e Entering-air temperature in deg T (deg Q).
f. Leaving-air lemperature in deg F (deg O).
THSTING, ATILSTING ANEY B 4] ANCING FOR HVAC SECTION 1300593 Page 17
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L. Pump Test Reports: Caleulate impeller size by plotting the shutoft head on pump curves and

include the following:
L. Uit Data:

Unit identification.

Location.

service.

Make and size.

Model number and serial number.

Water flow rate in gpm {L/s).

Water pressure differential in feet of head or psig (kPa).
Required net positive suction head in feel of head or psig (kPa).
Pump rpm.

Impeller diameter in inches (mm).

Mator make and frame size.

Motor hotsepower and rpm.

Voliage al cach conneetion.

Amperage for each phase.

TFull-load amperage and service factor,

Seal oype.

- R

o

TeBIoATOSE O

2. Test Darta (Indicated and Actual Values):

on

Static head in feet of head or psig (kPa).

b. Pump shutoff pressure in foet of head or psig (kPa),
c. Actual impeller size in inches {mm).

d. Full-open flow rate in gpm (L/s).

c. Full-open pressure in leel ol head or psig {kPa).

f. Final discharge pressore in feet of head or psig (kPa).
£ TFinal suction pressure in foet of head or psig (kPa).
h. Final total pressure in leel ol head or psig (kPa).

i Final water flow rate in gpm (Lss).

J- Vaoltage al cach conncetion.

k. Amperage for each phase.

M. Instrument Calibration Reports:
L. Report Data:

Instrument type and make.
Kerial number.
Application.

d. Dates of use.

Dates of calibration.

o T

i

3.20 INSTECTIONS

A, Initial Inspection:
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After testing and balancing are complete, operate each system and randomly check
measurements Lo verily that the sysiem 1s operating according Lo the final test and balance
readings documented in the final report.

Check the tollowing for cach system:

a. Measure airflow of at Teast 10 pereent ol air outlels.

b. Measure water flow of at least 5 percent of terminals.

<. Measure room temperature at cach thormostat/temperature sensor.  Compare the
reading to the set point

d. Verify that balancing devices are marked with final balance position.

C. Naote deviations [rom the Contract Documents i the final reporl.

B.  Final Inspeetion:

1.

Alter initial ingpection is complete and documentation by random checks verilies thal
testing and balancing are complete and accurately documented in the final report, regquest
that a tinal inspection be made by Architeel and Qwner,

The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Architect and Owner,

Owner shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited o either 10 percent of the total measurements
recorded or the extent of measurements thal can be accomplished in a normal 8-hour
business day.

If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

Ii" the number off "FAILED" measurements is greater than 10 pereent ol the Lol
measurements checked during the tinal inspecton, the resting and balancing shall be
considered incomplete and shall be rejected.

C. TAB Waork will be cousidered defective if it does not pass final inspections. TF TAB Work fails,
proceed as [ollows:

L. Recheck all measurements and make adjmstments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB
contractor to complete TAR Work according to the Contract Documents aud deduct the
cost of the services from the original TAR contractor's tinal payment.

D.  DPrepare test and inspection reports.

3.21 ADDITTONAL TESTS

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

B. Seasonal Periods: If tnitial TAB procedures were not performed during uear-peak summer and
winter conditions, perform additional TAR during near-peak summer and winter conditions.
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END OF SECTION 2340593
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SECTION 230713 - DUCT INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, Section includes thsulating the following duct services:
L. [ndoor, concealed supply and outdoor air.
2. Indoor, exposed supply and outdoor air.
3. Indeor, concealed return Tocated in unconditioned space.
4. [ndoor, concealed exhaust between isolation damper and penetration of building exterior.
5 Tndeor, cxposed exhaust between isolation damper and penctration of building extetior,
6. Outdoor, cxposed supply and returmn.

B. Related Sections:
L. Division 23 Section "HVAC Equipment Insulation.™
2. Division 23 Section "HVAC Piping Insulation."
3. Divigion 23 Section "Metal Ducts™ lor ducl ltners.

1.3 SUBMITTALS

A.  Product Data: Tor cach type of product indicated. Tnelude thermal conductivily, waler-vapor
permeance thickness, and jackets (both factory- and tield-applied if any).

B. LEED Submirttals:

L. Product Data for Credit EQ 4.1: For adhesives and sealants, documentation including
printed statement of VOC content and chemical components.
2. Laboratory Test Reports for Credit EQ 4: For adhesives and sealants, documentarion

indicating that product complies with the testing and product requirements of the
California Department of Tlealth Services' "Siandard Practice lor the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers,”
including 2004 Addenda.

7

Shop Drawings: Include plans, elevalions, scetions, details, and altachments (o other work.

1. Detail application of proleclive shields, saddles. and inserts al hangers Tfor cach ype of
insulation and hanger.

DUCT INSULATION 2307153-1
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2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each

Lype of ingulation.
Detail application of field-applied jackets.
4, Detail application at linkages of control devices.

¥R}

Samples: For each Lype ol imsulalion and jacket indicated. Tdentily ecach Sample, desertbing
product and intended use. Sample sizes are as Tollows:

Sheet Form lnsulation Materials: 12 inches {300 man) square.

Sheet Jackel Materials: 12 inches (300 mm) square.

Manufacturer's Color Charts: For products where color is specified, show the full range
of colors availalyle for each type of finish material.

N

Qualification Data: For qualified Installer.

Material Test Reports: Trom a gualified testing agency acceptable to authoritics having
jurigdiction indicaling, inlerpreting, and ceriitying test results for compliance of insulation
materials, sealers, attachiments, ceiments, and jackets, with requirements indicated. Include
dales ol lests and Lest methods employed.

Ficld quality-control reports,

QUATITY ASSURANCT.

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

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation and jacker materials and adhesive, masric. tapes,
and cement malerial containers, with appropriate markings of applicable Lesting agency.

1. Insulation Tnaialled Tndoors: Flame-spread index ol 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Tnstalled Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Mockups: Before installing insulation, build mockups tor each type of insulation and finish
listed below to demeonstrate quality of insulation application and finishes, Build mockups in the
location indicated or, il not indicaied, as direeted by Architeel. Use materials indicated for the
completed Work.

L. Ducrwork Mockups:
a. One 10-foot {3-m) section each of rectangular and round straight duet.

b. One cach of a 90-degree mitered round and reetangular elbow, and one cach ol a
S0-degree radius round and rectangular elbow.
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c. One rectangular branch takeoff and one round branch takeoff from a rectangular
duet. One round lee liling.
d. One rectangular and round transition fitting.
C. TFour supporl hangers tor round and rectangular ductwork.

1.5

1.6

f. Each type of dammper and specialby.

2. For sach mockup, fabricate cutaway sections to allow observation of application derails
tor insulation matcrials, adhesives, mastics, attachments, and jackets,

3. Naorfy Architect seven days in advance of dates and times when mockups will be
constructed.

4. Obtlain Archilect's approval ol mockups belore starling insulation applicaton.

A Approval of mockups does not constitute approval of deviarions from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
N wriling.

6. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demeolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLIN(G

Packaging: Tnsulation malerial containers shall be marked by manulacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Divisiou 23 Section "Hangers and Supports for HYAC Piping and Tiquipment.”

Coordinate clearance requirements with duct Tnstaller for duct insulation applicatiou. Before
preparing ductwork Shop Drawings, establish and maintain clearance reguirements for
installation of insulation and field-applied jackets and finishes and for space required for
MAINLEhAance.

Coordinate installation and testing ot heat tracing.

SCHEDULING

Schedule insulation application aifter pressure testing sysiems and, where required, aiter
installing and testing heat mracing.  Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic matenals as rapidly as possible in cach arca of
cimslruction.
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PART 2 - PRODUCTS

21

INSULATION MATERIALS

Comply with requirements in "Duet Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule," and "Aboveground, Quidoor Tuct and Plenum Tnsulation Schedule”
articles for where insulating materials shall be applied.

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

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

Insulation materials for use on austenitic stainless steel shall be qualificd as aceeptable
aceording to ASTM C 795,

Foam msulation materials shall not use CFC or HCFC blowing agents in the marmmfacturing
Process.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with 2 thermosetting resin.
Comply with ASTM C 553, Type [[ and ASTM C 1290, Type I with factory-applied FSK
Jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

L. Products:  Subject to compliance with requirements, available products that may be
incorporated mto the Work inclnde, but are not Timited to, the following:

CertainTeed Corp.; SoliTouch Duct Wrap.
Johns Manville; Microlite.

RKnaul Tnsulation; Friendly Feel Duel Wrap.
Manson Insulation Inc.; Alley Wrap.

¢ Owens Corning; SOFTR All-Servies et Wrap.

IO

Miueral-Fiber Board Tnsulation: Mineral or glass fibers bonded with a thermosetting rasin.
Comply with ASTM C 812, Type IA or Type [B. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified in
"Factory-Applicd Jackels" Arucle.

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

a. CertainTeed Corp.; Conunercial Board.
b. Fibrex Insulaiions Tne.; FBX.

e, Johns Manville; 00 Series Spin-Grlas.
d. Knauf Tnsulation; Tnsulation Board.

o Manson Tnsulation Ine.; AK Roard.

f. Owens Cormning; Fiberglas 700 Series.
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2.2 FIRE-RATED INSULATION SYSTEMS

A.  Tire-Rated Board: Structural-grade, press-molded, xonolite caleium silicate, firgproofing oard
suitable for operatng temperatures up to 1700 deg F (927 deg ). Comply with ASTM C 656,
Type IL, Grade 6. Tested and certified to provide a 2-hour fire rating by an NRTL acceptable to
authorities having jurisdiclion.

1. Products:  Subject o comphance with reguirements, available producls thal may be
incorporated into the Work include, but are not limited to, the following:
a. Johns Manville; Super Firetemp M.

B.  Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is
Lested and cerlilied o provide a 2-hour live raling by an NRTL acceplable 1o authorities having
jurisdiction.

L. Products:  Subject to compliance with requirements. available products that may be
incorporated into the Work include, but are not limited to, the following:
a. CerainTeed Corp.; FlameChek,
b. Johns Manville; Firetemp Wrap.
¢ Nelson Fire Stop Products; Nelson FAR Flameshield Blanket.
d. Thermal Ceramics; FireMaster Duct Wrap.
e, AM; Fire Barrier Wrap Products.
L. Unifrax Corporation; FyreWrap.
2.3 ADHESIVES

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

B.  Flexible Elasiomeric and Polyolelin Adhesive: Comply with MTL-A-24179A, Type TI, Class 1.

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

a. Aegroflex TISA. Inc.; Acroseal.

b. Armacell LLC; Armaflex 520 Adhesive.

c. Foster Brand, Specialty Construction Brands, lne., a business of H. B. Fuller
Company, 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

[

For indoor applications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CTFR 59, Subpart D (TIPA Mcthod 240,

3. Use adhesive that complies with the testing and producl requirements of the Calilomia
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions  [rom Varous Sources Using  Small-Secale  Environmenlal Chambers,”
including 2004 Addenda.
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C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C. Class 2, Grade A.

Products:  Subject to compliance with requirements, available products that may be
incorporated mnto the Work inclonde, but are not himited to, the following:

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225,

¢ Foster Brand, Specialty Construction Brands, Ine., a business of H. B. Fuller
Company,; 85-60/85-70.

d. Man-Eco Industries, Ine.; 22-25.

For indoor applications, use adhesive rthat has a VOC content of R0 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24,

Use adhesive that complies with the testing and product requirements ol the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Fmissions  from Various Sources Using Small-Scale Tnvironmental  Chambers,”
including 2004 Addenda.

D.  ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C. Class 2, Grade A for
bonding insulation jacket lap scams and joints.

Products:  Subyject to compliance with requiremeunts, available products that may be
incorporated into the Work inclnde, burt are not limited to, the following:

a. Childers Brand, Specialty Construcrion Brands, Ine.. a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 85-50,
d. Mon-Eco Industries, Ine.; 22-25.

For indoor applications, vse adhesive that has a VOC content of 50 g/L or less when
caleulated according to 40 CTR 59, Subpart D (TEPA Mcthod 24,

Use adhesive that complies with the testing and producl requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissioms  from Various Sources Using Small-Scale Environmenial  Chambers,”
ineluding 2004 Addenda.

E. 'V Tacket Adhesive: Compatible with PV jacket.

L.

Producrs:  Subject o compliance with requirements. available products that may be
incorporated inte the Work include, but are not limited o, the following:

Dow Corning Corporalion; 739, Dow Silicone.

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

Speedline Corporation; Polyco VP Adhesive.

oo e
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2.

-
J.

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

Use adhesive that complies with the testing and product requirements of the California
Department of Health Services' "Standard Praclice for the Testing of Volatile Organic
Emissions from Varous Sources Using Small-Scale Environmental Chambers,”
including 2004 Addenda.

2.4 MASTICS

A, Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565¢C, Type 11

1. For mdoor applications, vse mastics that have a VOU conlent of 50 gL or less when
calculated according to 40 CFR 59, Subpart D (EPA Methad 24).
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
L. Products:  Subject to compliance with requirements. available products that may be
ingcorporated into the Work include, but are not limited Lo, the following:
a. Foster Brand, Specially Construction Brands, Tne., a business of TI. B. Fuller
Company; 30-R0/30-90.
b. Vimasco Corporation; 749,
2. Water-Vapor Permeance: ASTM T 96/ 96M, Procedure B, 0.013 perm (0.009 metric
perm) at 43-mil { 1.09-mm) dry film thickness.
3. Service Temperaturs Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg O.
4, Solids Content: ASTM 1Y 1644, 38 percent by volume and 70 pereent by weight
A Color: White.
C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on helow ambient services.
L. Products:  Subject to compliance with requirements. available products that may be
incorporated into the Work include, but are not Timited o, the following:
a. Childers Brand, Specially Construction Brands, Tne., a business of 1T, B. Fuller
Company:; CP-30.
[, TFagle Bridges - Marathou Industries; 301,
c. Foster Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; 30-35.
d. Mon-Eco Industries, Tne.; 55-10.
2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 merric perm) at 35-mil ({.9-
mmy) dry film thickness.
3. Service Temperature Range: 0w 180 deg F (Minus 18 10 plus 82 dee O).
4, Solids Contenr: ASTM D 1644, 44 percent by voluine and 62 percent by weight.
5. Color: White.

D, Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient serviges.
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L. Products:  Subject to compliatnce with requirements. available products that may be

incorporated mto the Work include, but are not mited o, the following:

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; Encacel.

b. Eagle Bridaes - Marathon Indusiries; 570.

C. Foster Brand, Specialty Consonction Brands, Inc., a business of H. B. Fuller

Company; 60-95/60-96,

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) al 30-mil {0.8-
mm} dry 1ilm thickness.

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C),

4, Solids Conient: ASTM D 1644, 33 pereent by volume and 46 percent by weight.

A Color: White,

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

L. Products:  Subject to compliance with requirements, available products that may be
incorporaled o the Work include, but are not imiied Lo, the Tollowing:
a. Childers Brand, Specially Construction Brands, Tne., a business of 1. B, Fuller

Company; CI-10.
. TFagle Bridges - Marathou Tndustries; 350,
c. Foster Brand, Specialty Consornetion Brands, Ine., a business of H. B. Fuller
Company; 46-50.
) Mon-Ec¢o Industrics, Tne.; 55-50.

e, Vimasco Corporation; WC-1/WC-5,

2. Warer-Vapor Permeance: ASTM F 1249, 1.8 perms {1.2 merric perms) at 0.0625-inch
(1.6-mm) dry [ilm thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 1o plus 82 deg ).

4, Solids Comtent: 60 percent by volume and 66 percent by weight.

5. Color: White,

2.5 LAGGING ADHESIVTES

A, Description: Comply with MIL-A-3316C, Class T, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

L. For indoor applications, use lagging adhesives thac have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart [Y (EPA Mcthod 243,
2. Products:  Subject to compliance with requirements, available producls thal may be

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Tne., a business of H. B, Tuller
Company; CP-50 ATTV2,

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-34,

c. Vimasco Corporation; 713 and 714.
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3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resislant lagging cloths over duct insulation.
4. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg Ch.
5 Color: While.
2.6 SEALANTS
A, FSK and Metal Jacket Flashing Sealauts:

l. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work inclnde, burt are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; CP-76.

b. Fagle Bridges - Marathon Industrics; 405,

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 95-44,
d. Man-Eco Industries, Ine.; 44-05.

2. Marerials shall be compatible with insulation materials, jackets, and substrates.

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

4. Service Temperatore Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).

L Color: Aluminum.

6. For indoor applications, usc scalants that have a VOC content of 420 ¢/L or less when
caleulared according to 40 CFR 39, Subpart D (EI'A Method 24).

7. Use sealants that comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers,”
including 2004 Addenda.

B.  ASI Flashing Scalanis, and Vinyl and PV JTacket Flashing Sealants:

1. Products:  Subject o compliance with requirements, available producls that may be
icorporated ito the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Bramds, Ine.. a business of H. B. Fuller
Company, CP-76.

Materials shall be compalible with msulation materialg, jackets, and substrates.

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

Scrvice Temperature Range: Minus 40 to plus 250 deg T (Minus 40 to plus 121 deg C),
Color: While.

For indoor applications, use sealants that have a VOC content of 420 gL or less when
calenlated according o 40 CFR 59, Subpart D (EPA Method 24).

7. Use sealants that comply with the testing and product requirements of the California
Department of Health Services” "Standard Practice for the Testing of Volatile Organic
Emissioms  from Various Sources Using Small-Scale Environmenial  Chambers,”

including 2004 Addenda.

O LA b U
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2.7 FACTORY-ATTLIED JACKETS
A, Insulation system schedules indicate factory-applicd jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
1. ASI:  White, kraft-paper, tiberglass-reinforced seritm with aluminum-foil backing:
complying with ASTM C 1136, Type L
2. ASI-SSL: AST with sell-scaling, pressurc-sensitve, acrylie-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type L
3. FSK Jacket:  Aluminum-ioil, fiberglass-reinforced serim with krait-paper backing;
complying with ASTM C 1136, Type I1.
4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing:
complying with ASTM C 1136, Type T1.
A Vinyl Jacket: White vinyl with a permeance of 1.3 perms (0.86 metric perm) when tested
according to ASTM L 96/C 96M, Procedure A, and complying with NFPA 90A and
NFPA 90B.
2.8 FIELD-APPLIED FABRIC-REINFORCING MESIT
A, Woven Glass-Fiber Fabrie: Approximately 6 oz./sq. yd. (203 g/sq. m) with a thread count of' 5
strands by 5 strands/sg. in. {2 strands by 2 strands/sq. nun) for covering ducts.
L. [roducrs:  Subject o compliance with requirements. available products that may be
incorporated into the Work include, but are not limiied Lo, the following:
a. Childers Brand, Spectalty Construction Brands, Tne., a business ol 1T, B, Fuller
Company; Chil-Glas Na. 5.
2.9 FIELD-APPLIED CLOTHS
A, Woven Glass-Fiber Fabrie: Comply with MIL-C-20079T1, Type T. plain weave, and presized a
minimum of 8 oz./sq. yd. (271 g/sq. m).
I Products:  Subject to compliance with requirements, available products that may be
incorporated mto the Work include, but are not limiled o, the following:
a. Alpha Associates, [nc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.
2.10 FICLD-APPLIED JACKETS
A, Ficld-applicd jackets shall comply with ASTM C 821, Type T, unless otherwise indicated.
B.  FSK Jacket: Aluminum-loil-face, iiberglass-reintorced serim with krail-paper backing.
¢, Metal Jacket
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L. Products:  Subject to compliatnce with requirements. available products that may be

incorporated mto the Work include, but are not mited o, the following:

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; Metal Jacketing Systeimns.
b. ITW Insulation Systems; Aluminum and Siainless Steel Jackeling.

¢ RPR Products, Ine.: nsul-Mate,

2. Aluminum Jacket: Comply with ASTM B 209 {ASTM B 209M). Alloy 3003, 3005,
3105, ar 5005, Temper T1-14,

a. Sheet and roll stock ready lor shop or field sizing.

b. Finish and thickness are indicated in field-applied jacker schedules.

c. Moisture Barrier for Indoor Applications:  1-mil- (0.025-mum-) thick, heat-bonded
polyethylene and krall papet.

d. Moisture Barrier tor Qurdoor Applicarions:  3-mil- {0.075-inm-) thick, heat-
bonded polyethylene and krafl paper,

D.  Sell~Adhesive Quidoor Jacket:  60-mil- {1.5-mm-) thick, laminated vapor barrier and
waterproofing membrane for installation over insnlation located abuveground outdoors;
consgisting of a rubberized bituminous resin on a crosslaminated polycthylene film covered with
while aluminum-Toi] facing.

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

a. Polyguard Products. Inc.; Alumaguard 60.

211 TAPES

A, FSK Tape: Foil-face, vapor-retarder tape matching tacrory-applied jacket with acrylic adhesive:
complying with ASTM C 1136,

1. Products:  Subject to compliance with requirements, available producls that may be
incorporated nto the Work inclunde, but are not himited to, the following:

a. ABI, 1deal Tape Division; 491 AWF FSK.

I, Avery Denuison Corporation, Specialty Tapes Division; Fassoun 0827,
c. Compac Corporation; 110 and 111,

d. Veuture Tape; 1525 CWNT, 1528 CW, and 1528 CW/R(Q.

Width: 3 inches (75 mun).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces torce/inch { 1.0 N/mm) in width.

Elongation: 2 percent.

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

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

Mo A A W

B.  Aluminum-TFoil Tape: Vapor-retarder tape with aerylic adhesive,
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L. Products:  Subject to compliatnce with requirements. available products that may be

incorporated mto the Work include, but are not mited o, the following:

ABI, Tdeal Tape Division; 488 AWF.

Avery Dennison Corporation. Specialty Tapes Division; Fasson 0500,
Compae Corporation; 124.

Venmre Tape: 3520 CW.

IS

Width: 2 inches {50 mm).

Thickness: 3.7 mils (0.093 mm).

Adhesion: 100 ounces forcefinch (1.1 N'mm) in width.
Flongation: § percent.

6. Tensile Strength: 34 ThiYineh (6.2 NX/mm) in width,

SRR

212 SECURTEMINTS
A, Bands:

l. Products:  Subjeel o compliance with requirements, available producls that may be
incorporated into the Work include, but are not limited to, the following:

a. [TW Tnanlation Systems; Gerrard Strapping and Seals.
b. RPR Products, Tnc.; Tusul-Mate Strapping, Scals, and Springs,

2. Stainless Steel:  ASTM A 167 or ASTM A 240/4 240M, Type 304; 0.015 inch {0.38
mm) thick, 1/2 inch {13 mm) wide with wing seal or closed seal.

Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manulacwurer for applicalion.

[¥E}

B.  Insulation Pins and Hangers:

1. Capacilor-Discharge-Weld Ping: Copper- or ging-coaled sieel pin, lully anncaled lor
capacitor-discharge welding, 0.106-inch- (2.6-mm) diameter shank, length to suit depth
of insulation indicated.

a. Products: Subject o complianee with requiremenis, available products thal may be
icorporated ito the Work include, but are not limited to, the following:

1 AGM Industries, Ine.; CWDP-1.

2) GEMCO; CD.

3 Midwest Fasteners, Inc.; CD.

4) Nelsou Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or 7zine-coated stecl pin, fully
anncaled [or capacilor-discharge welding, 0.106-inch- {2.6-mm-) diameter shank, length
to suit depth of insulation indicated with integral 1-1:2-inch {38-mm) galvanized carbon-
sleel washer.
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a. Products: Subject to compliance with requireinents, available products that may be

L

incorporated mto the Work include, but are not mited o, the following:

1) AGM Indusrries, Inc.; CHP-1.

2) GEMCQ; Cupped Head Weld Pin.

3)  Midwest Fasteners, Tne.; Cupped TTead.
4y Nelson Swud Welding; CHP.

Meral, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable ol holding insulation, of thickness indicated, sceurcly in
position indicated when self-locking washer is in place. Comply with the tollowing
requirements:

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

1) AGM Industries, Tne.; Tacloo Perforated Base Insul-TTangers.
A GEMCO; Perforated Base.
3)  Midwest Fasteners, Inc.; Spindle.

b. Rascplate: Perforated, galvanized carbon-sicel sheel, 0.030 inch (0.76 mm) thick
by 2 inches (50 mun) square.

c. Spindle:  Copper- or zing-coated, low-carbon steel, fully anncaled, 0.106-inch-
(2.6-mm-) diameter shank, length to suit depth of insnlation indicated.

d. Adhesive: Recommended by hanger manufacturer.  Product with demonstrated

capability o bond insulation hanger sccurcly o substrales indicated without
damaging insulation, hangers. and substrates.

Nonmetal. Adhesively Atrached, Perforated-Base Insulation Hangers: Baseplate fastened
Lo projecting spindle that is capable ol holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:

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

)  GEMCO; Nylon Hangers.
) Midwest Fastencrs, Tne,; Nylon Tusulation Hangers,

L. Baseplate: Perforated, nylon sheet, 00030 inch ¢0.76 mm) thick by 1-1/2 inches (38
mm) in diameter.

c. Spindle: Nylon, 0.106-inch- {2.6-mm-) diameter shank, length o suit depth of
insulation indicated, up W 2-1/2 inches {63 mm).

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrared
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

Sell=Sticking-Base Insulaton Hangers: Baseplate welded o projecting spindle that 18
capable of holding iusulation, of thickness indicated, securely in position indicated when
scli-locking washer is in place. Comply with the [ollowing regquirements:
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a. Products: Subject to compliance with requirements, available products that may be

incorporated mto the Work include, but are not mited o, the following:

1)  AGM Industries, Inc.; Tactoo Self-Adhering Tnsnl-Hangers.
) GEMCO; Peel & Tress.
3) Midwest Fasteners, Ine.; Self Stick.

b. Bascplate: Galvanized carbon-stecl sheet, 0.030 inch (0.76 mm) thick by 2 inches
(50 mm) square.

c. Spindle:  Copper- or 7ine-coated, low-carbon steel, Tully annealed, 0.106-inch-
(2.6-mm-) diameter shank, length to suit depth of insolaton indicated.

d. Adhesive-backed base with a peel-oft protective cover,

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.4 1-mm-
) hick, galvanized-sieel sheet, with beveled edge sized as required Lo hold insulation
securely in place but not less than 1-1/2 inches {38 mim) in diameter.

a. Products: Subject to compliance with requirements, available products that may be
incorporaled o the Work include, but are not imiied Lo, the Tollowing:

1) AGM Industrics, Tne.; RC-150.

2y  GEMCO; R-150.

H Midwest Fasteners, Tne.; WA-150,
4y Nelson Swud Welding; Speed Clips.

b. Crotect ends with capped self-locking washers incorporating a spring steel insert ro
ensure permanent retention of cap in exposed locations.

Nonmetal Tnsulation-Retaining Washers: Sclt-locking washers formed tfrom 0.016-inch-
(0.41-mm-) thick nylon sheet, with beveled edge sized as required w hold insulation
securely in place but not less than 1-1/2 inches {38 nun) in diameter.

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

1y  GEMCO.
2)  Midwest Fasteners, Tne.

Staples: Quiward-clinching insulation slaples, nominal 3/4-inch- (19-mm-) wide, stanless steel
or Monel.

Wire: 0.080-inch (2.0-mum} nickel-copper alloy.

L.

Manufacturers:  Subject o compliance with requirements, available manufacturers
oflering products thal may be incorporated into the Work include, but are not limited Lo,
the tollowing:

a. C & F Wire.
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2.13 {CORNER ANGLES

A, Stainless-Stecl Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 Iy 1 ingh {25 by 23

mmy), stainless steel according to ASTM A 167 or ASTM A 240/A 240M, Type 304.

PART 3 - EXT:CUTTION

3.1

A

B.

3.2

A

2.0

A

G.

EXAMINATION

Examine substrates and conditious for compliance with requirements for installation tolerances
and other conditions atfecting performance ot insulation application.

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

Proceed with installation only after unsatisfactory conditions have beeu corrected.

PREPARATION

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

GENERAL INSTALT ATION REQUIREMENTS

Install insulation materials. accessories, and finishes with smooth, straight, and even surfaces;
(ree of voids throughout the length ol ducts and litings.

Install insulation malerials, vapor barriers or retarders, jackets, and thicknesses required lor
gach irem of duct system as specitied in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accegsories that do nol correde, sollen, of otherwise allack insulation or jackel in either wel or
dry state.

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

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

Keep insulation materials dry during application and finishing.

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

Install insulation with least number ol joinls practical.

Where vapor barrier is indicaled, seal joinls, seams, and penetrations in insulation al hangers,
supports, anchors, and other projections with vapor-batrier mastie.
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L. Install insulation ¢ontinuously through hangers and around anchor attachments.

34

2. For insulaton application where vapor barriers are indicated, exlend insulation on anchor
legs from point of attaclunent to supported item to point of attachinent to structure. Taper
and scal ends at atlachment Lo slructure with vapor-barrier mastic.

Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
tateral manufacturet.

(¥R

Apply adhesives, mastics, and sealants ar manntacmrer's recommended coverage rate and wet
and dry filin thicknesses.

Install insulation with factory-applied jackets as follows:

L. Draw jacket tight and smooth.

2. Cover citcumlerential joints with 3-inch- (75-mm-) wide surips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
cdges of strip, spaced 4 inches (100 mm) o.¢.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry surface
to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2
inches {50 mm) o.c.

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

4. Cover joints and seams with tape, according to insulation material mannfactorer's written
instructions, to maintain vapor scal,

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

ends adjacent to duct flanges and fittings.

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

Finish inslallation with systems al operating conditions.  Repair joint separations and cracking
due to thermal movement.

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

PENETRATIONS

Insulation Installation at Roel Pencurations:  Install insulabion continuously through reol
penetrations.

L. Seal penetrations with tlashing sealant.

2. For applications regquiring only indoor insulation, terminate insulation above reol suriace
and seal with joinc sealant. For applications requiring indoor and ourdoor insulation,
istall insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.
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3.5

rz

-

3. Extend jacket of outdeor insulation outside roof flashing at least 2 inches (50 mm) below
Lop ol rool (Tashing.
4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Denetrations:  Iustall insulation
continuously through wall penelrations.

1. Scal pencirations with Nashing scalant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface

and seal with joint scalanl.  For apphications requiring indoor and outdoor sulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
Joint with joint sealant,

3 Extend jackel of ouldoor insulalion outside wall flashing and overlap wall ilashing au
least 2 inches (50 nun).
4, Seal jacket to wall flashing with flashing sealant.

Insulation Tnstallation at Tnterior Wall and Parlition Penetrations {That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

[nsulation [nstallation at Fire-Rated Wall and Particion Penetrations: Terminate insnlation at
fire damper sleeves for fire-rated wall and partition penctrations, Externally insulate damper
gleeves Lo mateh adjacent insulation and overlap duct insulation at least 2 inches (50 mm).

L. Comply with requirements in Division 07 Section "Penetration Firestopping” firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

l. Duet: For penctrations through fire-rated assemblics, terminate insulation at fire damper
gleeves and externally insulale damper gleeve beyond oot o match adjacent duct
isulation. Overlap damper sleeve and duct insulation at least 2 inches {50 mun).

2. Real penctrations  through  lirerated  assemblies. Comply  with requirements  in
Division {7 Section "Penetration Firestopping.”

INSTALLATION OF MINERAL-FIBER INSULATION

Blankect nsulation Tnslallation on Ducts and Plenuma:  Sceeure with adhesive and insulation
pins.

l. Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 100 pereent coverage of duct and plenum suriaces.

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

3. [nstall either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
folNows:
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a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along

Tongitudimal centerline of ducl. Space 3 inches (75 mm) maximum [rom insulation
end joints, and 16 inches {400 mm) o.c.
b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation
joints. Install additional pins to hold insulation tightly against surface at cross
bracing.
Pins may be omitted from top surface of horizoutal. rectangular ducts and plenuns.
Do not overcompress insulation during installation.
Impale insulation over pins and attach speed washers.
Cut excess portion of pins extending beyond speed washers or bDend parallel with
insulation surface. Cover exposed pins and washers with tape matching insnlation
facing.

[ LI = ¢

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier.  Creale a facing lap lor Tongiwdinal seams and ond joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Sceure laps to adjacent insulation scetion with 1/2-inch {13-mm) outward-
clinching slaples, 1inch {25 mm) o.c. Tnslall vapor barrier consisting ol lactory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints. seams. and
profrusions.

a. Repair punclures, icars, and penclrations with ape or maslic o malnlain vapor-
barrier seal.
Iy, Install vapor staps for ductwork and pleuums operating below 50 deg T {10 deg O

at 18-fout {3.5-m) intervals. WVapor stops shall consist of vapor-barrier mastic
applicd in a Z-shaped pattern over insulation face, along butt end of insulation, and
over the surlace. Cover insulation face and surfaee o be insulated a width equal Lo
two times the insulation thickness, but not less than 3 inches (75 nun).

Owverlap unfaced blankets a mininmun of 2 inches (50 mm) on longitudinal seams and end
joints. AL end joints, secure with steel bands gpaced a maximum of 18 inches (450 mm)
0.¢.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and tlat-oval dnet elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stifTeners, hangers, and langes that protrude beyond insulation surface with
6-inch- {150-num-) wide strips of same material used to insulate duet.  Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

B.  Board Tnsulation Tnstallation on Ducls and Plenums: Secure with adhesive and insulation pins.

L

Apply adhesives according to manufacturer's recommended coverage rates per unit area,
tor 100 percent coverage of duet and plenum surfaces.

Apply adhesive to entire cireumference of ducts and to all surfaces of fittings and
Lranstlions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizoutal ducts and sides of vertical ducts as
tollows:
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a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along

3.6

Tongitudimal centerline of ducl. Space 3 inches (75 mm) maximum [rom insulation
end joints, and 16 inches {400 mm) o.c.
b. On duct sides with dimengions larger than 18 inches {450 mm), spaec ping 16
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation
joints. Install additional pins to hold insulation tightly against surface at cross
bracing.
Pins may be omitted from top surface of horizoutal. rectangular ducts and plenuns.
Do not overcompress insulation during installation.
Cut excess portion of ping extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
tacing.

oo o

For ducts and plenums with surlace temperatures below ambient, install a continuous
unbroken vapor barrier. Create a faciug lap for longitudinal seams and end joints with
insulation by removing 2 inches {50 mm) [rom one edge and one end ol insulalion
segment.  Secore laps to adjacent insulation section with 1/2-inch {13-mm) onbtward-
clinching staples, 1 inch (25 mm) o.c. Tnstall vapor barricr consisting of factory- or ficld-
apphied jacketl, adhesive, vapor-barrier mastic, and gealanl al joints, seams, and
protrisions.

a. Repair punctures, tears, and penctrations with tape or mastic to maintain vapor-
barrier seal,

b. Install vapor stops for ductwork and plenums operating below 50 dea F (10 deg O
at 18-feot (5.5-m) intervals. Vapor stops shall consist of vapor-barricr mastic
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and
over the surface, Cover insulation face and surface to be insulated a width ¢qual to
two limes the Insulation thickness, but nol Tess than 3 inches (75 mm).

[nstall insnlation on rectangular duct elbows and transitions with a full sulation section
for each surtace. Groove and score insulation o fit as closely as possible to outside and
inside radius of clbows. Tnswall insulation on round and ilat-oval duct clbows with
individually mitered gores cut to tit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond iusulation surface with
6-inch- {150-mm-) wide strips of same material nsed to imsnlate duct.  Securs on
alternating sides of stiffener, hanger. and flange with pins spaced 6 inches {150 nun) o.¢.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
tactory-applied jackets.

l.
2.
3.

Diraw jacket smeoth and tight to surtace with 2-inch (50-mm) overlap at seams and joints,
Embed glass cloth belween two (1L062-inch- {1.6-mm-) thick coats of lagiing adhesive.
Completely encapsulate iusulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated. install as follows:

L.

Draw jacket material smooth and tight.
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2. Install lap or joint strips with same material as jacket.

3. Seeure jacket wo insulation with manufacturer's recommended adhesive.

4. Install jacket with 1-1/2-inch {38-nun) laps at longitudinal seams and 3-inch- (75-mun-)
wide joint strips at end joints.

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

L

r;

Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal scams
and end joints. QOverlap longimdinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-
sleel bands 12 inches (300 mm) o.¢. and at end joints.

3.7 FIRE-RATED INSULATION SYSTEM INSTALLATION

A, Where fire-rated insulation system s indicated, sccure system to ducts and duct hangers and
SUpPOTLs W0 mainlain a continuous [ire radng.

B.  [Insulate duct access panels and doors to achieve same fire rating as duct.
€. Inswall firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are
specified in Division 07 Section "Penetration Firestopping."
38 FIELD QUALITY CONTROL

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

IS

Ierform tests and inspections.

. Tests and Inspections:

L. Inspect ductwork. randomly selected by Architect, by removing field-applied jacket and
insulation in layers in reverse order of their inswllation. Extent of inspection shall be
limited to one location{s) tor each duct sysrem detined in the "Duct Insularion Schedule,
General™ Article.

D.  All insulation applications will he considered defective Wark il sample inspection reveals
noncompliance with requirements.
3.9 DUCT INSULATION SCHEDULE, GENERAL
A, Plenums and Duets Requiring Tnsulation:

[ndoor, concealed supply and outdoor air.

Indoor, concealed return located in unconditioned space.

Indeor, concealed exhaust belween isolation damper and pencetration of building exterior.
Indoor, exposed exlhaust between isolation damper and penetration of building exterior.
Outdeor, cxposed supply and return,

e
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B. Items Not Insulated:

G.

l. Fibrous-glass ducts.
Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAEAESNA 90.1.

!\-J

3. Factory-inzulated Mexible duets.

4. Factory-insulated plenums and casings.

5. Flexible connectors,

6. Vibration-control devices.

1. Factory-insulated access panels and doors.

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, round and flat-oval, supply-air duct insulation shall be the following:
l. Mineral-Fiber Blanket: 2 inches (50 mm) thick and 0.75-1yvecu. ft. {12-kg/cu. m) nominal
densily.

Concealed, round and flat-oval, return-air duct insnlation shall be the following:
L. Mineral-Filer Blanket: 2 inches {50 mum) thick and 0.73-1b/cu. ft. {12-kg/cu. m) nominal
density.

Concealed, round and flat-oval, sutdoor-air duct insulation shall be the following:
L. Mineral-Fiber Blanket: 2 inches {50 mum) thick and 0.75-lbscu. ft. {12-kg/cu. m) nominal
density.

Coneealed, round and Mat-oval, exhaust-air duct insulation shall be the following:
L. Not insulated.

Concealed, rectangular. supply-air duct insulation shall be one of the following:
l. Miueral-Fiber Blanket: 2 inches {50 mm) thick and 0.75-1yvcu. ft. {12-kg/cu. m) nominal

density.
2. Miueral-Fiber Board: 2 iuches (50 mm) thick and 3-l1beu. ft. (48-kg/ou. mY uominal
density.

Concealed, rectangular, return-air duet insnlation shall be one of the following:

L. Mineral-Fiber Blanket: 2 inches {50 mun) thick and 0.75-Ib/cu. ft. (12-kg/eu. m) nominal
density.

2. Mineral-Fiber Board: 2 inches (50 mm) thick and 3-lb/cu. 1. {48-kg/en. m) nominal
density.

Congealed, rectangular, outdoor-air duct insulation shall be ong of the following:
1. Mineral-Fiber Blankel: 2 inches (S0 mm) thick and 0.75-Tb/eu. 1. {12-kg/cu. m) nominal

density.
2. Mineral-Fiber Board: 2 inches {50 mm) thick and 3-Tb/eu. 1L {(48-kgfcu. m) nominal
density.

Concealed, rectangular, exhaust-air duct insulation between isolation damper and penetration of
building exterior shall he ene of the following:

DUCT INSULATION 230713 -21



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [ 2589 MIDDILETOWN, NY 10940
L. Miueral-Fiber Blanket: 2 inches {50 mum) thick and 0.75-1b/cu. ft. {12-kg/cu. m) nominal

dengity.
2. Miueral-Fiber Board: 2 inches {50 mm) thick and 3-Ibfaeu. ft. (48-kg/cu. mYy nominal

density.

312

T

Exposed, round and ilal-oval, supply-air duet msulation shall be| one of]| the (ollowing:
L. Mineral-Fiber Blanket: 2 inches {30 mm) thick and 0.73-1b/cu. ft. {12-kg/cn. m) nominal
density.

Exposed, round and flal-oval, return-air duct insulation shall be[ one of] the iollowing:
L. Mineral-Fiber Blanket: 2 inches {50 mim) thick and 0.75-1b/en. 1t. {12-kgfen. m) nominal
density.

Exposed, rouud and flat-oval, outdoor-air duct insulation shall be[ one of] the following:
1. Mineral-Fiber Blankel: 2 inches {50 mm) thick and 0.75-1b/cu. [1. {12-kgfcu. m) nominal
Jdensity.

Exposed, round and flat-oval, exhaust-air duet insulation shall bef one of] the following:

1. Mineral-Fiber Blankel: 2 inches {50 mm) thick and 0.75-Tbicu. 1. {12-kg/cu. m) naminal
density.

ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

Insulation materials and thicknesses are identified below. T maore than one matenial is lsted (or
a duct system. gelection from materials listed is Contractor's option.

Exposed, rectangular, supply-air duct insulation shall be the following:

1. Mingral-Fiber Board: 2 inches {30 mm) thick and 6-Ib/eu. 1L {(96-kg/cu. m) nominal
density.

Exposed, rectangular, return-air duct insulation shall be the tollowing:

. Mincral-Fiber Board: 2 inches (50 mm) thiek and 6-Ibieu. 1L {96-kgicu. m) nominal
density.

OUTDOOR, FIELD-APPLIED JACKET SCITEDULE

[nstall jacket over insulation material.  For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

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

Ducts and Plenums, Exposed, up to 48 Inches (1200 mm) in Diameter or with Flat Surfaces up
Lo 72 Inches (1800 mm):

1. Aluminum, Smaoath: 0.016 inch (.41 mm) thick.
2. Mainted Aluminum, Smooth: 0.016 inch (0.41 nun) thick, color as per architect.
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END OF SECTION 230713
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, Seetion includes insulating the [ollowing TTVAC piping systems:

L.
2.
3.
4.

Condensate drain piping, indoors.

Chilled-water and brine piping, indoors.

[Mealing hol-waicer piping, indoors.

Refrigerant suction and hot-gas piping, indeors and ontdoors.

B. Related Sections:

L.
2,

Division 23 Section "HVAC Equipment Insulation.™
Divigion 23 Scction "Tugt Tnsulation,”

1.3 SUBMITTALS

A, Troduct Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied 11 any).

B. LEED Submitlals:

1. Praduct Data tor Credic EQ 4.1: For adhesives and sealants, documentation including
printed statement of VOC content and chemical components.

2. Laboratory Test Reports Tor Credit EQ 4: For adhesives and sealants, documentation
indicating that product complies with the testing and product requirements of the
California Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-8cale Environmental Chambers,”
inchuding 2004 Addenda.

C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

[ Detail application of protective shiclds, saddles, and inserts at hangers for cach type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for cach Lype of Tnaulation.

4, Detail insnlation application at elbows, fittings, tlanges, valves, and specialties for each

type of insulation,
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A, Detail removable insulation at piping specialties.
6. Detail applicalion of licld-applicd jackels.
7. Detail application at linkages of control devices.

D. Samples: For each type of insulation and jacket indicated. Tdentify each Sample. describing
product and intended use.

1. Preiormed Pipe Insulation Malerials: 12 in¢hes (300 mm) long by NPS 2 (1IN 50).
2. Sheet Form lnsulation Materials: 12 inches {300 man) square.
3. Jackel Maierials for Pipe: 12 inches (300 mm) long by NPS 2 (DN 50).
4. Eheet Jacket Materials: 12 inches (300 mm) square.
) Manufacturer's Color Charts: For products where color is specified, show the full range
ol colors available lor cach type of Tnish material,
E.  Qualificaton Data: For qualified Installer.
F.  Material Test Reports:  From a qualified testing agency aceeplable to authorities having

Jurisdiction indicating, interpreting. and certifying test results for compliance of insulation
materials, scalers, allachments, cements, and jackels, with reguirements indicaled.  Tnclude
dates of tests and test methods employed.

G.  Field quality-control reports.

1.4 QUALITY ASSURANCE

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

B.  Surface-Buming Characteristics: For insulation and related materials, as determined by testing
identical products according o ASTM E R4, by a testing and inspecting agency acceprable o
authorities having jurisdiction.  Factory label insulation and jackel matevials and adhesive,
thastic, tapes, and cement material containers, with appropriate markings of applicable testing
agency.

. Tnswlation Tnstalled Tudoors: TFlame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 735 or less, and smoke-developed
index of 150 or less.

€. Mockups: Belore installing insulation, build mockups for cach Lype of insulation and finish
listed below to demonstrate quality of insulation application and finishes. Build mockups in the
location indicated or, if not indicated, as directed by Architeet. Use materials indicated for the
completed Work.
L. Piping Mockups:

a. One 10-foot (3-m) secton of NPS 2 {DN 50) swaight pipe.
h. Onge cach ot 3 90-degree threaded, welded, and flanged elbow.,
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c. One each of a threaded, welded, and flanged tee fitting.
d. One NPS 2 (DN 50) or smaller valve, and one NPS 2-1/2 (DN &5) or larger valve.
2. Four suppott hangers including hanger shield and insert.
f. One threaded strainer and one tlanged strainer with removable portion of

l.a

1.7

insulation.

£ One threaded reducer and one welded reducer.
h. One pressure temperatre tap.
i One mechanical coupling.
2. For each mockup, fabricate cutaway sections to allow observation of application details

for ingulation materals, adhesives, mastics, allachments, and jackels.

3. Naotitfy Architect seven days in advance of dates and times when mockups will be
comstructed.

4. Obtain Archilect's approval of mockups belore starling insulation application.

A, Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specilically approves such deviations
in wHring.

6. Maintain mockups during construction in an undisturbed condition as a standard for
Judging the completed Work.

7. Demolish aud remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature,
COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specifisd in
Divigion 23 Section "TTangers and Supporis Tor TIVAC Piping and Equipment.”

Coordinate ¢learance reguirements with piping Tnstaller for piping insulation applicalion,
Before preparing piping Shop Drawings. establish and maintain ¢learance requirements for
installation of insulation and ficld-applicd jackets and finishes and for space reguired for
maintenance.

Coordinate installation and testing ot heat tracing,

SCTTEDULING

Schedule insulation application after pressure testing systems and, where required. after
installing and resting heat wacing.  Insulation application may begin on segiments that have
satisfaclory Lest resulls.

Complete installation and concealment of plasiic malerials as rapidly as possible in cach area of
canshuction.

HVAC PIPING INSULATION 230719-3



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDLETOWN, NY 10940

PART 2 - PRODUCTS

21

G.

INSULATION MATERIALS

Comply with requiremnents in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Ouidoor, Aboveground Piping Tnsulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule” articles tor where insulating materials shall be applied.

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

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

Insulation materials for use on austenitic stainless steel shall be qualificd as aceeptable
aceording to ASTM C 795,

Foam msulation materials shall not nse CFC or HCFC blowing agents in the manufacturing
Process.

Calcium Silicate:

I Products: Subject 1o complianee with requirements, provide the following:

a. Industrial Insulaton Group (I1G); Thermo-12 Gold.
2. Preiormed Pipe Sections: Flat-, curved-, and grooved-block scetions of noncombustible,

inorganic, hydrous caleium silicate with a non-asbestos fibrous reinforcement. Comply
with ASTM C 533, Type L

3. Flat-, curved-, and srooved-block sections of noncombustible, inorganic, hydrous
calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533,
Type 1.

4, Prefabricated  Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for
dimensions used in preformiug insulation to cover valves, elbows, tees, and flanges.

Cellular Glass:  Inorganie, incombustible, Toamed or cellulaled glass with annecaled, rigid,
hermetically sealed cells.  Factory-applied jacket requirements are specitied in "Factory-
Applied Jackets" Article.

l. Products: Subject to complianee with requirements, provide the following:
a. Pittsburgh Corning Corporation;, Foamglas.

Block Tnsulation: ASTM C 552, Type L.

Special-Shaped Insulation: ASTM C 552, Type 111

Board Insulation: ASTM C 552, Tvpe IV.

Preformed Pipe Insulation withont Tacket: Comply with ASTM C 552, Type I1, Class 1.
Preformed Pipe Insulation with Factory-Applied AS]: Comply with ASTM C 552,
Type 1T, Class 2.

7. Factory tabricate shapes according ro ASTM C 450 and ASTM C 585,

A N

HVAC PIPING INSULATION 230719 -4



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDLETOWN, NY 10940

H. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM € 534, Type I lor wibular materials.

L. Products: Subject to compliance with requirements, provide one of the tollowing:

a. Aceroflex USA, [nc.; Aerocel.
by, Armacell LLC; AP Armaflex,
c. R-Flex USA; Insul-Lock, Insul-Tubg, and K-FLEX LS.

L Mineral-Fiber, Preformed Pipe Insulation:
L. Products: Subject to compliance with requirements, provide one of the tollowing:
a. Fibrex Insulations Inc.; Coreplus 1200,
L. Johns Manville; Micro-Lok.
c. Knaul Tnsulation; 1000-Degree Pipe Insulation,
Manson Insulation Ine.; Alley-K.
e Owens Corning; Fiberglas Pipe Insulation,

2. Type T, 850 degF (454 deg ) Materials:  Mineral or zlass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type [, Grade A, with factory-applied
AS]I. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

I Mineral-Fiber, Pipe Insulation Wicking System:  Preformed pipe insulation complying with
ASTM C 547, Type 1, Grade A, with absorbent cloth factory-applied to the entire inside surface
ol preformed pipe insulation and extended through the longitudinal joint o oulside surlace of
insulation under insulation jacket. Factory apply a white, polymer. vapor-retarder jacket with
sclt-scaling adhesive tape scam and cvaporation holes running continuously along the
Tongitudinal scam, exposing the absorbenl cloth.

L. Products: Subject to compliance with requirements, provide one of the tollowing:
a. Knaut [nsulation; MPermawick Pipe [nsulation.
b. Owens Corning; VaporWick Pipe Insulation.

K. Miugral-Tiber, Pipe and Tank Tnsulation: Mincral or glass fibers bonded with a thermoscttiug
resin.  Semirigid board malerial with (actory-applicd AST complying with ASTM € 1393,
Type I or Type II1A Category 2, or with properties similar to ASTM C 612, Type IB. Nominal
dengily 13 2.5 Tbeew. [ {40 kg/eu. m) or more. Thermal conductivity {(k-value) al 100 deg F {55
deg ) ds 0.20 B x inJh x s9. £ % deg F (0,042 Wim x K) or less. Factory-applied jacket
requitements are specificd in "Tactory-Applicd Jackets™ Article,

l. Preducts: Subject to compliance with requirements, provide oue of the following:

a. CertainTeed Corp.; CrimpWrap.
b. Johns Manville; MicroFlex.

e, Knauf Insulation; Pipe and Tank Insulation.
d. Manson Insulation Inc.; AK Flex.
e. Owens Corning: Fiberglas Pipe and Tank Insulation.
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22 INSULATING CEMENTS

A, Mingral-Fiber Tnsulating Cement: Comply with ASTM C 195,

2.3

o

1. Products:  Subject 1o compliange with requirements, available produets that may be
incorporated into the Work inclonde, but are not imited to, the following:

a. Ramco [nsulation, Inc.; Super-Stik.

Mineral-Fiber, Hydraulic-Sewing Insulating and Finishing Cement: Comply with ASTM C 449,

L. Products:  Subject to compliance with requirements. available products that may be
incorporated mto the Work include, but are not limiled o, the following:
a. Rameo [nsulation, Ine.; Ramcote 1200 and Quik-Cote.

ADTIESTVES

Materials shall be compatible with insulation malerials, jackets, and substrales and ior bonding
insulation to itselt and to surfaces to be insulated unless otherwise indicated.

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

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

a. Acroflex USA, Tne.; Acroseal.

b, Armacell LLC, Armaflex 520 Adhesive,

. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.

d. K-Flex USA: R-372 Contact Adhesive.

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

Mineral-Fiber Adhesive: Comply with MIL-A-33180, Class 2, Grade A,

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

a. Childers Brand, Specialty Construction Brands, Ine.. a business of H. B. Fuller
Company; CP-127.
. Eagle Bridges - Marathon [ndusmies; 225,
c. Foster Brand, Specially Construction Brands, Tne., a business ol TT. B. Fuller
Company; 85-60/85-70.
d. Mon-Eco Industries, Ine.; 22-25.

2. For indoor applications, usc adbesive that has a VOO content of 80 g/1. or less when
calenlated according o 40 CFR 59, Subpart D (EPA Method 24).
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2.4

D.  ASI Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding ingulation jacket lap scams and joints.

L.

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

a. Childers Brand, Specialty Construction Brands, Ine.. a business of H. B. Fuller
Company, CP-82.
b. Eagle Bridges - Marathon Indusiries; 225,

c. Foster Brand, Specially Construction Brands, Tne., a business of TI. B. Fuller
Company; 85-50.
d. Mon-Tco Tadustries, Tnc.; 22-25,

For indoor applications, use adhesive that has a VOC content of 50 g/l or less when
calenlated according 1o 40 CFR 59, Subpart D (EPA Method 24).

E. PV Jackel Adhesive: Compatible with PVC jackel.

1.

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

a. Dow Corning Corporation; 739, Dow Silicone.

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
¢, [.LC. Ilastics, [ne.; Welding Adhesive,

d. Speedline Corporation; Polyco VP Adhesive.

For indoor applications, use adhesive that has a VO sontent ol 50 g/L or Tess when
calculated according to 40 CFR 39, Subpart D (EPA Methad 24).

MASTICS

A, Materials shall be compatible with insulation materials, jackets, and subsirates; comply with
MIL-PRF-19565C, Type IL

For indoot applications, use mastics that have a VOC conteut of 50 ¢7T. or less when
calculated according o 40 CFR 39, Subpart D {EPA Mcthod 24),

B.  Vapor-Barrier Mastic: Water based; snitable for indoor use on below-ambient services.

1.

3

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-9{.
b. Vimasco Corporation; 749,

Warer-Vapor Permeance: ASTM E 96/E 96M, Procedure B. (.013 perm {0.009 mertric
permy at 43-mil {1.09-mm) dry {ilm thickness.
Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 1o plus 82 deg ().
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4. Solids Comtent: ASTM D 1644, 58 percent by volune aud 70 percent by weight.

5. Color: While

b
Lh

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

1.

!\J

LA e e

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

a. Childers Brand, Specialty Construction Brands, Inec.. a business of H. B. Fuller
Company; Encacel.

Eagle Bridges - Marathon Industries; 570.

Foster Brand, Specially Construction Brands, Tne., a business of T1. B. Fuller
Company; 60-95/60-94,

o=

Water-Vapor Permeance: ASTM F 1249, 0.05 perm {0.033 metric perm) at 30-mil {0.8-
mm} dry film thickness.

Service Temperalure Range: Minus 50 1o plus 220 deg F (Minus 46 10 plus 104 deg C).
Solids Comtent: ASTM D 1644, 35 percent by volune and 46 percent by weight.

Color: White.

Breather Mastic: Waler based; swilable for indoor and ouldoor use on abave-ambient serviees.

1. Products:  Sobject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limired to, the following:
a. Childers Brand, Specialty Construction Brands, Ine.. a business of H. B. Fuller
Company; CP-10.
b. Eagle Bridges - Marathon [ndustries; 530.
c. TFoster Brandd, Specialty Construction Brands, Tnc., a business of H. B. Tuller
Company; 46-50).
d. Mon-Eco Industries, Inc.; 55-50.
c. Vimasco Corporation; WC-1/W(C-5,
2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms (1.2 metrie perms) al 0.0625-inch
(1.6-mm) dry film thickness.
3. Scrvice Temperature Range: Minus 20 to plus 180 deg T (Minus 29 to plus 82 deg O).
4. Solids Content: 60 percent by volume and 66 percent by weight.
5. Color: White.
LAGGING ADHESIVES

Description:  Comiply with MIL-A-3316C, Class 1. Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1.

2.

For indoor applications, use lagging adhesives that have a VOC content of 530 g/ or less
when calculared according to 40 CFR 59, Subpart [ {EI'A Method 24).

Products:  Subject to compliance with requirements, available products that may be
incorporated mto the Work inclonde, but are not imited to, the following:
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a. Childers Brand, Specialty Construction Brands, Inc.. a business of H. B. Fuller
Company; CP-50 ATTV2.

by. Foster Brand, Specialty Construction Brands, Inc.. a busiuess of H. B. Fuller
Company, 30-36.
C. Vimasco Corporation: 713 and 714.
3. Fire-resistant, water-based lagging adhesive and coating for use mdoors o adhere fire-
resigtant lagging ¢loths over pipe insulation,
4. Service Temperamre Range: 0 to plus 180 deg F {Minus 18 to plus 82 deg ).

s, Color: White.

2.6 SEALANTS
A, Joint Sealants:
L. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
3. Service Temperatore Range: Minus 100 to phos 300 deg F {Minns 73 to plus 149 deg 0).
4, Color: White or gray,
5. For indoor applications, use scalants thal have a VOU content ol 4240 /L or less when

caleulated according to 40 CFR 59, Subpart D (EI'A Method 24).
B.  Meral Jacket Flashing Sealants:

L. Products:  Subject to compliance with requirements. available products that may be
incorporated to the Work include, bul are not imiled o, the following:

a. Childers Brand, Speciallty Conslruction Brands, Tne., a business of 110 B, Fuller
Company; CI-76.

[, TFagle Bridges - Marathou Tndustries; 405,

c. Foster Brand, Specialty Constrnetion Brands, Inc., a business of H. B. Fuller

Company; 95-44,
d. Mon-Eco Industries, Tne.; 44-05.

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

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

4. Service Temperature Range: Minus 40 10 plus 250 deg F (Minus 40 1o plus 121 deg C).
A Color: Aluminum.

6. For indoor applications, use sealants that have a VOU coutent of 420 ¢1. or less when

caleulated according to 40 CFR 59, Subpart D {EPA Method 24).
. ASI Flashing Scalants and PV Jackel Flashing Scalanis:

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

a. Childers Brand, Specialty Construction Brands, Inc.. a business of H. B. Fuller
Company; CP-76.
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2.7

2.8

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

Fire- and waler-resisiant, Mexible, elastomeric scalant.

Service Temperature Range: Minus 40 to plus 250 deg F {Minus 40 to plus 121 deg C).
Color: While.

For indoor applications, use sealants that have a VOC content of 4240 ¢’ or less when
calculated according to 40 CFR 39, Subpart D (EPA Method 24).

e L b

=

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicaled, comply with the lollowing:

1. ASI: White, krall-paper, ITherglass-reinforeed serim with aluminum-Toil backing;
complying with ASTM C [ 136, Type I

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM € 921, Type T, unless otherwise indicated.

PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.

Thickness is indicated in hield-applied jacket schedules.

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

a. Johns Manville; Zeston.

b. P.1.C. Plastics, Tne.; FG Series.

C. Proto Corporation: LoSmake.

. Specdling Corperation; SmokeSafc.

2. Adhesive: As recommended by jacket material manufacturer.
3. Color: White,
4, Factory-fabricated fitting covets to match jacket if available; otherwise, field fabricate.

a. Shapes: 435- and 90-degree. short- and long-radius elbows. tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, raps, mechanical joines, and P-trap and
supply covers for lavatories.

Metal Jacket:
L. Products:  Subject to compliance with requirements. available products that may be

incorporated mto the Work include, but are not limiled o, the following:

a. Childers Brand, Specialty Construction Brands, Tne., a bosiness of H. B. Fuller
Company; Metal Jacketing Systems.
b. ITW Tnsulation Systems, Aluminum and Stainless Steel Jackeling.

c. RPR Products, lnc.: Insul-Mate.,
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2. Aluminum Jacket: Comply with ASTM B 209 {ASTM B 209M). Alloy 3003, 3005,
3105, or 3005, Temper [1-14.
a. Sheet and roll stock ready tor shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisiure Barrier lor Indoor Applications:  1-mil- {0.025-mm-) thick, heat-bonded
polyethylene and kraft paper.
d. Moisture Barrier for Qutdoor Applications:  3-mil- (0.075-mm-) thick, heat-
bonded polyethylene and kraft paper.
& Factory-Fabricated Fitting Covers:
1 Same material, finish. and thickness as jacket.
2)  Preiormed 2-picee or gore, 45- and 90-degree, short- and long-radius
glbows.
3) Tee covers.
4) Flange and union covers.
3 Lud caps.
6y Beveled collars.
b Valve covers.
2) Ficld fabricate fitting covers only if factory-fabricated fitting covers are not
available.
2.9 TAPES

ASI Tape: White vapor-retarder lape malching tactory-applicd jackel with aerylic adhesive,
complying with ASTM C 1136.

L.

N

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

a ABIT, Tdeal Tape Division; 428 AWF AR

b. Avery Dennison Corporation. Specialty Tapes Division; Fasson 0836,
Compae Corporation; 104 aud 105,

Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

o o

Width: 3 inches (75 mm).

Thickness: 11.3 mils (0.29 mm).

Adhesion: 90 ounces [orcefineh (1.0 N/mm) in width.
Elongation: 2 percent.

Tensile Strength: 40 [bf/ineh (7.2 Nimm) in width.

ASI Tape Disks and Squares: Precnt disks or squares of’ AST ape.

PVC Tape: White vapor-retarder tape matching tield-applied 'VC jacket with acrylic adhesive:
suitable for indoor and outdoor applications.

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

a. ARBI, Tdeal Tape Division; 370 White PV tape.
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by. Compac Corporation: 130,
c. Venture Tape; 1506 CW NS,
2. Width: 2 inches (50 mm).
3. Thickness: 6 mils ¢0.15 mmy.
4. Adhesion: 64 ounees [orcefineh (0.7 N/mm) in width.
5. Elangatian: 3{(0 percent.
6. Tensile Strength: 18 [bf/ineh (3.3 Nimm) in width.
C. Aluminum-Foil Tape: Vapor-relarder lape with acerylie adhesive,
a. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, bur are not limited o, the following:
Avery Denuison Corporation. Specialty Tapes Division; Fasson 0804,
c. Compac Corporation; 124,
d. Venture Tape: 3520 CW.
2 Width: 2 inches (50 mm).
3. Thickness: 3.7 mils (0.093 mm).
4. Adhesion: 100 ounces force’inch (1.1 N'mm) in width.
5. Elongation: 5 pereent.
6. Tensile Strength: 34 ThiYineh (6.2 Nimm) in widih.
210 SECUREMENTS
A, Bands:
1. Products:  Subject o comphianee with reguirements, available producls thal may be
incorporated into the Work include, but are not limited to, the following:
a. [T'W Insulacion Sysrems; Gerrard Strapping and Seals.
b. RPR Products, Tne.; Tnsul-Mate Strapping, Scals, and Springs.
2. Ruinless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; (L0158 inch {0.38
mmy) thick. 1/2 inch (13 mm) wide with wing seal or closed seal.
3. Springs: Twin spring sct constructed of stainless steel with ends flat and slotted to aceept
metal bands, Spring size determined by manulacturer for application.
B.  Swaples: Ourward-clinching insulation staples, nominal 3/4-inch- {19-mm-) wide, stainless steel
or Monel.
. Wire: 0.080-inch {2.0-mm) nickel-copper alloy.

Manufacturcrs: Subject to compliance with requirements, available products that may be
incorporated tnio the Work include, but are not Timited wo, the following:

a. C & F Wire,
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PART 3 - EXECUTION

¥R
—_—

EXAMINATION

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

1. Verily thal systems Lo be tnsulated have been tested and are free ol defleels.
2. Verify that surfaces to be insulated are clean and dry.
3. Procced with installation enly after unsatistactory conditions have been corrected.

3.2 PREPARATION

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

B.  Suriace Preparation: Clean and prepare surfaces w be insulated. Belore insulating, apply a
corrosion coating to insulated surtaces as tollows:

L. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils (0.127 mm)
thiek and an cpoxy finish 5§ mils (0.127 mm) thick it operating in a lemperature range
between 140 and 300 deg b (60 and 149 deg C). Consult coating manutacturer for
appropriate coating materials and application methods for operating temperature range,

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F {0 and 149 deg C) with an epoxy coating. Consulr eoating manufacourer for
appropriate coaling materials and application methods for operating lemperature range.

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

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

3.3 GENERAL INSTALLATION REQUIREMENTS
A Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
(ree of voids throughoul the Tength of piping ineluding [itings, valves, and speciallics.
B. [nstall insulation materials, forms, vapor barniers or retarders, jackets, and thicknesses regquired

for each item of pipe system as specified in insulation system schedules.
C.  Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do nol correde, sotlen, or otherwise allack insulation or jackel in either wel or

dry state.

D.  Install insulation with longitudinal seams at top and bottom of horizontal runs.
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E. Install multiple layers of insulation with longitudinal and end seams staggered.
T Do not weld Drackets, clips, or other attachment deviees to piping, fittings, and specialtics,
G, Keep insulation materials dry during application and iinishing,

H.  Install insulation with dght longiwdinal scams and end joints. Bond scams and joints with
adhesive recommended by insulation material manufacorer.

[ [nstall insulation with Teast number ot joints practical.

1. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supporis, anchors, and other projections with vapor-barricr maslie,

I Install insulation continuously through hangers and around anchor attachments.

2. For insnlation application where vapor barriers are indicated, extend insulation on anchor

legs from point of attachiment to supported item to point of attachment to structure. Taper

and seal ends at atlachment Lo slructure with vapor-barrier mastic.

Install insert materials and install insulation to tightly join the insert. Seal insulation o

insulation inserls with adhesive or scaling compound reeommended by insulation

material manufacturer.

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

(¥R

K. Apply adhestves, maglics, and sealanls al manufaciurer's recommended coverage rale and wel
and dry filin thicknesses.

L. Install insulation with factory-applied jackets as follows:
L. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as

insulation jacket. Secure strips with adhesive and outward clinching staples along both
cdges of surip, spaced 4 inches {100 mm) o.¢.

Overlap jackert longimdinal seams at least 1-1/2 inches {38 mm). Install 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 2 inches {50 mm) o.c.

¥R}

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

4. Caover joints and seams with tape, according to insulation material manufacrer's written
instructions, to maintain vapor scal,

5. Where vapor barriers are indicaled, apply vapor-barrier mastie on seams and Joints and at
ends adjacent to pipe flanges and fittings.

M.  Cucinsulation in a manner to avoid compressing insulation more than 75 percent of its noniinal
thickness,

N.  Finish insiallation with systems al operating conditions.  Repair joinl separalions and cracking
due to thermal movement.
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0.  Repair damaged insulation facings by applying same facing iaterial over damnaged areas.

3.4

Extend patches at lTeast 4 inches {100 mm) beyond damaged arcas.  Adhere, slaple, and seal
patches similar to butt joints.

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

L. Vibration-coutrol devices.

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

4. Manholes.

5. Handholes.

6. Cleanouts.

PENETRATIONS

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

I Scal penctrations with tlashing scaland,

2. For applications requiring only indoor insulation, terninare insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation.
install insulation for outdoor applications tightly joined to indoor insolation ends. Seal
joint with joint sealant.

3. Extend jackel ol ouldeor insulation outside rool flashing at least 2 inches {50 mm) below
top of roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

Tnsulation Tnstallation at Underground Txterior Wall Peoetrations:  Terminate insulation flush
with slecve geal. Seal lerminations with Mashing sealant.

[nsulation Insmallation at Aboveground Exterior Wall Penetrations:  Install  insulation
continaously through wall penetrations.

L. Seal penetrations with flashing sealant.
2. For applications reguiring only indoor insnlation, terminate insulation inside wall surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation.
install insulation for outdoor applications tightly joined Lo indoor insulation ¢nds. Seal
Joint with joint sealant.

3. Extend jacket of outdoor iusulation outside wall flashing and overlap wall flashing at
least 2 inches {50 mm).
4, Seal jacket o wall flashing with tlashing sealant.

Insulation Installation ar Interior Wall and Dartitton Tenetrations {That Are Not Fire Rated):
Install insulation conlinuously through walls and partitions.

Insulation Tnstallaton at Fire-Rated Wall and Parddon Pencirations:  Install insulalion
continuously through penetrations of fire-rated walls and partitions.
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L. Comply with requirements in Division 07 Section "Penetration Firestopping”" for

firestopping and [ire-resistive joint scalers.

[nsulation Installation at Floor Penetrations:

1. Pipe: [nstall insulation continnously through tloor penetrations.

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in
Division {7 Seetion "Penetration Firestopping ™

GENTRATL PTPT INSULATION INSTATLATION

Requirements in this arlicle generally apply o all Insulation materials exeepl where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installacion on Fittings, Valves, Strainers. Flanges, and Unions:

L. [nstall insulation over fittings, valves, strainers, tlanges, unions, and other specialties with
continaous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed (illing insulation or mitered fitings made irom

same material and density as adjacent pipe sulation. Each piece shall be butted tightly
against adjoining picce and bonded wiith adhesive. Fill joins, scams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contonr that is
uniform with adjoining pips insulation.

3. Insulate tee lilungs with preformed (iting insolation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
cach section closely 1o the nexl and hold in place with lic wire. Bond picees with
adhesive.

4, Tnsulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used lor adjacent pipe.  Owerlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation. or one pipe
diameter, whichever is thicker. For valves, insulale up o and including the bonnels,
valve suffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with
insulating cement,

5. Insulate slrainers using preformed liltung insulation or sectional pipe insulation ol same
material, density. and thickness as used for adjacent pipe. Overlap adjoiniug pipe
insulation by not less than two tmes the thickness of pipe msulalion, or onc pipe
diamerter, whichever is thicker. Fill joinrs, seams. and irregular surtaces with insularing
cement. Tnsulate strainers so strainet baskel flange or plug can be casily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services. provide a design that maintains vapor
barrier.

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

7. Cover segmented insulated surfaces with a layer of finishing cemeut and coat with a
mastic. Tnstall vapor-barrier mastic for below-ambicnt services and a breather mastie Tor
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic 10 a smooth and well-shaped contour.
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. For services not specified to receive a field-applied jacket except for flexible elastomeric

3.6

r;

and polyolefin, insiall lited PV cover over clbows, lees, strainers, valves, Manges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PV ape.

9, Stencil or label the outside insulation jacket of each union with the word "union." Matkch
size and color of pipe labels.

Tnsulate instrument connections for thermometers, pressure £ages, Pressure temperature taps,
test connections, flow meters, sensors. switches, and ransmitters on insulated pipes.  Shape
insulation at these connections by tapering it to and around the counection with insulating
cement and linigh with fintshing cement, mastic, and ashing sealant.

Install remoevable insulaton covers atl locations indicaled.  Installation shall conlorm o ihe
following:

L. Make removable flange and union insulation from sectional pipe nsulation of same
thickness ag that on adjoining pipe. Tnstall same insulavon jackel as adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation

from flanges or union long at least two times the insulation thickness over adjacent pipe

insulation on each side of tlanse or union. Secure tlange cover in place with stainless-

steel or aluminum bands. Scleet band material compatible with insulation and jacket.

Construet removable valve insulation covers In same manner as for tlanges, excepr divide

the two-part section on the vertical center line of valve body,

4, When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame. with its attached
insulation, Lo Nanges with tic wire. Extend insulation al least 2 inches {50 mm) over
adjacent pipe insulation on each side of valve. Fill space between flange or union cover
and pipe insulation with insulating cement.  Finish cover assembly with imsulating
cement applied in two coats.  After first coat is dry, apply and trowel second coat to a
smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacker schedules, finish exposce
surfaces with a metal jacket.

L

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATTON

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

Insulation Installation on Pipe Flanges:

I Install pipe insulatien to outer diameter of pipe flange.

2. Make width ol insulation seetion same as overall width of ilange and bolts, plus wice the
thivkness of pipe insulation.
3 Fill voids between inner girgumfercuee of flange insulation and outer cirgumferenes of

adjacent straight pipe segments with cut sections of sheet insnlation of same thickness as
pipe insulation.

4. Seeure tnsulation o (langes and seal secams wilh manuiacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

HVAC PIPING INSULATION 230719 - 17



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [2589 MIRDDLETOWN, NY 10940
C. Insulation Installation on Pipe Fittings and Elbows:

[¥E}

I Install mitered sections of pipe insulation,
2. Secure insoladon materials and seal seams with manufacturer's recommended adhesive
gliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

L. Install preformed valve covers manufactured of saine material as pipe insulation when
available.
2. When preformed valve covers are not available, install cut sectious of pipe and sheet

insulation o valve body. Arrange insulation Lo permit access Lo packing and o allow

valve operation without disturbing insularion.

Install insulation to flanges as specified for flange insulation application.

4. Recure insulation o valves and specialtes and seal seams with manulacturer's
recommmended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

[¥E}

INSTALLATION OF MINCRAL-FIBER INSULATION
Insulation Installation on Straight Pipes and Tubes:

I Sceure cach layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without delorming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints. and protrusions
wilh vapor-barrier mastic and joinl scalant.

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

4. For insulation with laclory-applied jackets on below-ambient surlaces, do nol staple

longitudinal tabs. Instead, secure tabs with additional adhesive as reconunended by
insulation material manufacturer and seal with vapor-barrier mastic and lashing sealant.

Insulation Installation on Pipe Flanges:

1. [nstal] preformed pipe insulation to outer diameter of pipe flange.

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

thickness of pipe insulation.

Fill voids between inner circuunference of flange insulation and outer circunference of

adjacent straight pipe segments with mineral-fiber blanket insulation.

4. [nstall jacket material with mannfaciorer's recornmended adhesive, overlap seams at least
| inch {25 mm). and seal joints with Hlashing sealant.

¥R}

Insulation Installation on Pipe Fittings and Elbows:

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

2. When preformed insulation elbows and fittings are not available, install mitered sections
of pipc iusulation, te a thickness cqual to adjoining pipe insulation.  Sgeurs ingwlation
materials with wire ar bands.
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D.  Insulation Installation on Valves and Pipe Specialties:

l Install preformed sections of same material as straight scgments of pipe insulation when

available.
2. When preformed sections are not available. install mitered sections of pipe insulation to
valve hody.
3. Arrange insulation to permit access o packing and to allow valve operation without
disturbing insulation.
4. [nstall insulation to flanges as specified for tlange insulation application.
38 FICLD-APPLIED JACKTET INSTALLATION

A, Where glass—cloth Jackews are indicated, inslall dircedy over bare insolation or insulaton with
factory-applied jackets.

L. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
2. Lmbed glass cloth between two 0.062-inch- { L.6-mm-) thick coats of lagging adhesive.
3. Completely encapsnlate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated. install as follows:

L. Draw jacket material smooth and tight.

2. Tnstall lap or joiut strips with samc material as jacket,

3. Secure jackel Lo insulation with manulaeturer's recommended adhestve.

4. Install jacket with [-1/2-inch {38-nun) laps at longitudinal seams and 3-inch- (75-mum-)
wide joint strps at end joinls.

5

Seal openings. punctures, and breaks in vapor-retarder jackets and exposed insvlation
with vapor-barricr mastic.

n

Where PV jackets are indicated, install with T-inch {25-mm) overlap at longitudinal seams and
end joints; for horizental applications. Seal with manufacturer's recommended adhesive.

L. Apply rwo contnuous beads of adhesive to seams and joinrs, one bead under lap and the
fimsh bead along seam and joint edge.

D, Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal scams
and end joints.  Overlap longiludinal seams arranged to shed waler.  Seal end joinis with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-
sleel bands 12 inches (300 mm) o.c. and at end joints.

E.  Where PVYDC jackets are indicated, install as follows:

1. Apply three separate wraps of filament tape per insulation section Lo securs pipe
insulation to pipe prior to installation of PVDC jacket.
2. Wrap laclory-presized jackets around individual pipe insulation seetions with one end

overlapping the previously insralled sheet. lnstall presized jacker with an approximate
overlap at butt joint of 2 inches (50 mm} over the previous section. Adhere lap seal using
adhesive ar 881, and then apply 1-1/4 circumferences of appropriate PVDC tape around
overlapped butt joint.
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3. Contimuous jacket can be spiral-wrapped around a length of pipe insulation. Apply

L

adhesive or PVDC lape aL overlapped spiral edie. When elecling o vse adhesives, refer
to manufacturet’s written instructions for application of adhesives aloug this spiral edge
Lo maintain a permanent bond.

4, Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with
an outer circumference of 33-1/2 inches (850 nun) or less. The 33-1/2-inch- {850-nmun-)
cireumterence limit allows for 2-inch- {50-mm-) overlap seal. Using the Tength of roll
allows for longer sections of jacket to be installed at one time. Use adhesive on the lap
scal. Visually inspeet lap scal Tor "lishmouthing,™ and use PVDC tape along lap seal w
secure joint.

A Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minitnum of 1-1/4 cirenmferences to avoid damage to tape edges.
FINISHLES

Pipe Tnsulation with ASJT, Glass-Cloth, or Other Paintable Jackel Material:  Paint jackel with
paint system identitied below and as specitied in Division 09 painting Sections.

L. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Matcrial: Tnterior, flat, latex-cmulsion size.

Flexible Flastomeric Thermal Insulation:  After adhesive has [ully cured, apply two coats of
insulation manufachurer’s recommended protective coating.

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

Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL

Testing Agency: Tngage a qualified testing agengy to perform tests and ingpections.

Perform tests and inspections.

Tests and Tngpections:

L. Inspect pipe, fittings. strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insnlation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
(ittings, three lTocations of welded fitlings, (or cach pipe service defined in the "Piping

Insulation Schedule, General™ Atticle.

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

selection from materials listed is Contractor's option.

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

L. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
312 INDOQOR PIPING INSULATION SCHEDULE
A, Condensate and Equipment Drain Water below 60 Deg F (16 Deg C:

L. All Pipe Sizes: [nsulation shall be one of the following:
a. Cellular Glass: 1-1/2 inches {38 mun) thick.
L. Flexible Elastomeric: 1 inch {25 mm) thick.
B. Chilled Water and Brine, 40 Deg F {5 Deg O and below:

L. NPS 3/4 {DN 20) and Smaller: Insulation shall be one of the following:
a. Mineral-Tiber, Preformed Pipe, Type T 1/2 inch {14 mm) thick.

2. NPS 1 (DN 25y to NPS 6 (DN 50): Insulation shall be the following:
a. Mineral-Fiber, Pretormed Pipe, Type [: 1 inch {25 mm) thick.

C. Chilled Warer and Brine, above 40 Deg F {5 Deg C):

L. NPS 1-1/4 (DN 32) and Smaller: [nsolation shall be the following:
a. Mingral-T'iber, Preformed Pipe, Type T: 1/2 ingh {14 mm) thick.

2. NPS 1-1/2 (TN 40 and Larger: Tusulatiou shall e the following:
a. Mineral-Fiber Preformed Pipe, Type [1 1 inches (25 mim) thick.

D.  Heating-Hot-Water Supply and Rerurn, 200 Deg F {93 Deg £) and Below:

I NPS 1-1/4 (DN 32)and Smaller: Insulation shall be the following:
a. Miugral-Fiber, Preformed Pipe, Type T 1-1/2 ingh (25 mm) thigk,

2. NPS 1-1/2 (DN 40% and Larger: Tusulatiou shall be the following:
a. Mineral-Fiber, Preformed Pipe, Type I 2 inches {50 mm) thick.

E. Refrigerant Suction and Hot-Gas Piping:

L. All Pipe Sizes: [nsulation shall be one of the following:
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a. Cellular Glass: 1-1/2 inches (38 mun) thick.

b. Flexible Elaglomeric: 1 inch {25 mm) thick.

3.13 QUTDOOR, ABOVEGROUND PIPTNG INSULATION SCTIEDULE

A, Refrigerant Suction and Hol-Gas Piping:

1. All Pipe Sizes: Insulation shall be one of the [ollowing:
a. Cellular Glass: 2 inches {50 mm) thick.
b, Flexible Elastomeric: 2 inches {50 mm) thick.

3.14 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A, Install jacket aver insulation material. For insnlation with factory-applied jacket, install the
tield-applied jacket over the factory-applied jacket.

B.  If more than ong material is listed, selection from materials listed is Contractor's option.

n

Piping, Concealed:
L. None.

D.  Piping, Txposced:

L. PVC 20 mils (0.5 mm) thick.

3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A, Install jackel over insulation materal.  For tnsulation wilth factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials listed is Contractor's optioi,
C.  Piping, Concealed:

I Naone.
D.  Piping, Exposed:

[ PV 30 mils (0.8 mm) thiek,
316 UNDERGROUND, FIGLD-INSTALLED INSULATION JACKTET

A.  Forunderground direct-buried piping applications, install underground direct-buried jacket over
insulation material.
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END OF SECTION 230719
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

1.1

1.2

[a—
(Y

S

T

RELATED DOCUMENTS

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

SUMMARY

Thig Section includes contre] equipment for TTVAC systems and components, ineluding control
components for terminal heating and cooling units not supplied with factory-wired controls.

Related Sections include the following:

L. Division 23 Section "Meters and Gages for HVAC Piping” for measuring equipment that
relates Lo this Seetion,
2. Division 23 Section "Sequence of Operations for HVAC Controls” for requirements that

relate to this Section.

DEFINITIONS

BACnet: A data conununication protecol for building automation and control networks.
DDC: Direct digital control.

1“0: Tnput/eutput.

MS/TP: Master slave/token passing,

PC: Personal computer.

PID: Proportional plus integral plus derivalive.

RTD: Resistance iemperature delector.

SYSTEM PTRTORMANCE
Comply with the following performance requirements:

I Graphie Display: Display graphic with minimum 20 dynamic points with current data
within 10 seconds.

2. Graphic Refresh: Update graphic with minimum 20 dynamie points with current data
wilhin 8 sceonds.
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¥R}

L

6.

Object Comunand: Reaction time of less than two seconds between operator cominand of
a binary object and device reaction.

Object Scan: Transmit change of state and change of analog values to control units or
workstation within six scconds.

Alarm Response Time: Annunciate alarm at workstation within 45 seconds. Multiple
waorkstations must receive alarms within five seconds of each other.

Program Exeention Frequency: Run capability of applications as often as five seconds,
but selected consistent with mechanical process under control.

Performance: Programmable controllers shall exceute DDC PID control loops, and scan
and updace process values and ourputs at Least once per second.

Reporting Accuracy and Stability of Coutrol:  Report values and maintain measured
variables within mwlerances as follows:

Water Temperature: Plug or minus 1 deg F (0.5 deg C).

Water Flow: Plhus or minus 5 percent of full scale.

Water Pressure: Plus or mimus 2 percent of [ull seale.

Space Temperature: Plus or minus 1 deg F (0.5 deg €).

Ducted Air Temperature: Plus or minus | deg T (0.5 deg C).
Outside Alr Temperawre: Plus or tinus 2 deg F (1.0 deg ).

Dew Point Temperature: Plus or minus 3 deg F (1.5 deg O,
Temperature DilTerential: Plus or minos (.25 deg F (0,15 deg O).
Relative Humidity: Plus or minos 5 percent.

Aitflow (Pressurized Spaces): Plus or minus 3 percent of full scale.
Airflow (Measuring Stations): Plug or minus 5 percent ol (ull scale.
Airflow {Terminaly: Plus or minus 10 percent of full scale.

Adr Pressure (8pace): Plus or minus 0.07-inch wg (2.5 Pa).

Air Pressure {Ducts): Plus or minus €. 1-inch we (25 Pa).

Carbon Mouoxide: Plus or minus 5 percent of reading,

Carbon Dioxide: Plus or minus 50 ppm.

Electrical: Ilus or minus 5 percent of reading.

e 0 5

LT eop I o ATSSE oG

L.5 SEQUENCE OF OPERATION

1.6 SUBMITTALS

A. Product Data:  Thelude manufaciiret’s technical Heerature tor each confrol device. Indicate
dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materialg, and insiallation and slartup inglructions for cach type ol product indicated.

1.

[FR]

DD System  Tlardware:  Bill ol materials ol equipment indicating  guantity,
manutacirer, and model number.  I[nclude technical data for operator worksration
cquipment, interface  oquipment,  control  units, transducersiransmitters,  sensors,
actuators, valves, relays/switches, control pancls, and operator inwerlace equipment.
Control Svystem Software: Include technical data for operating system software, operator
interlface, color graphics, and other thivd-party applications.

Conrrolled Systems:  Insorumentation  list with  element name, type of device.
manulacturer, moadel number, and product data. Tnclude writlen deseription of scquenge
of aperarion including schematic diagram.
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B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights. loads. required

G.

clearances, method ol lield assembly, componenis, and location and size of cach licld
connection.

L. Bill of materials of equipment indicating quantity, manufacturer, and model number.

2. Schematie Now diagrams showing (ans, pumps, coils, dampers, valves, and control
devices.

3. Wiring Diagrams: Power, signal, and coutrol wiring,

4. Details of control pansl faces, including contrals. insoruments, and labeling.

A Written description of sequence of operation.

6. Schedule ol dampers including size, leakage, and Now characleristics.

7. Schedule of valves inchuding flow characteristics.

3. DDC System Hardware:

a. Wiring diagrams for control units with termination numlers,

b. Schematic diagrams and floor plans for field sensors and control hardware.

C. Schematic diagrams for control, communication, and power wiring, showing trunk
data conductors and wiring between operator workstaton and  control unit
locations.

9, Conrrol System Sottware:  List of color graphics indicating monitored systems, data

(connected and caleulated) point addresses, outpul schedule, and operator notalions.
19.  Conrrolled Systems:

a. Schematic diagrams of each controlled system with control points labeled and
control ¢lements graphically shown, with wiring.

b. Rcaled drawings showing mounting, routing, and wiring of ¢lements including
bases and special construction.

c. Wrilten descripiion of sequence ol operation including schemalic diagram.

d. Poinis list.

Data Comnunications Protocol Certificates:  Cettify  that each proposed DDC  system
component complics with ASHR AT 135,

Data Communications Prowocol Certificates:  Certily that cach proposed DDC sysiem
component complies with BACNet.

Samples tor Inirial Selection: For each color required, of each type of thermostar or sensor
cover wilh taclory-applicd color tinishes.

Samples for Verification: Tor cach color required, of cach type of thermostat or sensor cover.

Software and Firmware Operational Doeumentation: Include the following:

1. Roftware operating and upgrade manuals.

2. Program Software Backup: On a magnetic media or compact disc, complete with data
files,

3. Deviee address lisi.

4. Priutout of software application and graphic screens.

d;

Soltware license required by and installed for DTXC worksiations and control systems,
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H. Software Upgrade Kit: For Owuer to use in modifying software to suit future systems revisions

or maniloring and control revisions.

[ Oualification Data: For Installer and manutacmrer.

I Field quality-control test reports.

K. Operation and Maintenance Data: For HVAC instrumentation and control system to inchade in
emergency, operation, and maintenance mamals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the followrng:

L. Maintenance instuctions and 1ists of spare parts for each type of control device and
compressed-air station.

2. Inierconneetion wiring diagrams with identificd and numbered system components and
devices.

3. Kevboard illustrations and step-lyy-step procoedures indexed for cach operator function,

4. Inspection period, cleaning methods, cleaning materials recommended. and calibration
tolerances.

5. Calibration records and list of sel points.

1.7 QUALITY ASSURANCE

A, Installer Qualifications:  Automatic control system manufacturct’s authorized representative
wha is trathed and approved flor installation of system components required for this Project.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 104, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

¢, Comply with ASHRAE 135 for DD gystem components.

.8 DELIVERY, STORAGT, AND HANDILING

A.  Factory-Mounted Components: Where control deviees specilied in this Scetion arg indicated Lo
be factory mounted on equipment, arrange tor shipping of control devices to equipment
manufacturer.

B, System Software: Update to latest version of software at Project completion,

1.9 COORDINATION

A, Coordinate location of thermostats. humidistats, and other exposed control sensors with plans
and room details belore installation.

B.  Coordinae cquipment with Division 28 Seetion "Intrusion Detection” Lo achieve compalibility

with equipment that interfaces with that system and with building master clock.
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C. Coordinate equipment with Division 28 Section "Access Control" to achieve compatibility with
cquipment that interlaces with that system.

D.  Coordmate eqoipment with Division 27 Section "Clock Systems" to achieve compatibility with
equipment that interfaces with that system.

L. Coordinate equipment with Division 28 Section "PLC LElectronic Detention Monitoring and
Control Systems" 1o achieve compalibility with cquipment that interfaces with that system.

F. Coordinate equipment with Division 26 Section "Network Lighting Controls" to achieve
compatibility with equipment that interfaces with that systen.

G, Coordinate equipmeut with Division 28 Section "Fire Detection and  Alanm" 1o achieve
compatibilily with equipment thal inierfaces with thal sysiem.

1. Coordinawe supply of conditioned ¢lectrical braneh ¢ireuits Tfor control units and operator
workstation.

L Coordinate equipment with Division 26 Section "Electrical Mower Monitoring and Conirol” to
achieve compalibility of communication inlerfaces,

1. Coordmate equipment with Division 26 Section "Panelboards" o achieve compalibilicy with
starter coils and annunciation devices.

K. Coordinate equipment with Division 26 Section "Motor-Control  Centers” to  achieve
compatibility with motor starters and annunciation devices.

L. Coordinate size and location of concrele bases. Cast anchor-boll inserts into bases. Congrele,
reinforcement, and formwork requirements are specified in Divigion 03 Section "Cast-in-Ilace
Concrete.”

1.10 EXTRA MATERIALS
A, Furnish extra materials described below thar mateh producrs installed and that are packaged

with protective covering lor storage and identiited with labels describing conlents.

1. Replacement Malerials: One replacement diaphragm or relay mechanism ior cach unigue
controller. thermostar and positioning relay.
2, Maintenanee Materials: One thermostat adjusting kev(s).

PART 2 - PRODUCTS

2.1

2.

A

MANUFACTURERS

In other Part 2 articles where ritles below inrroduce lists, the following requirements apply to
product selection:
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L. Available Manufacturers:  Subject to compliance with requirements, manufacturers

ofTering praducts thal may be incorporated into the Work include, bul are not Timited Lo,
manufacturers specified.

2. Manufaclurers: Subjeel lo compliance with requirements, provide produets by one of the
manutacrarers specitied.

2.2 CONTROL SYSTEM

A, Mannfacturers:

L. Houneywell International Ine.; Home & Building Control.
2 Johnson Conirels, Tne.; Conirals Group.
3. Siemens Building Technologies, [ne.
4, TCS/Rasys Controls.
5. Trane; Worldwide Applied Systems Group
B. Control system shall consist of sensors, indicators, actnators, final control elements, interface

equipment, other apparatus, and accessories to control mechanical systems.

C. Control system shall cousist of sensors, indicators, actuaters, final control elements, interface
equipment, other apparatns, accessories, and software connected to distributed controllers
operating in multinser, multirasking environment on foken-passing network and programmed to
control mechanical systems.  An operator workstation permits interface with the neiwork via
dynamic color graphics with each mechanical system, building tloor plan, and conrrol device
depicted by point-and-click graphics.

D, Control system shall include the following:

I Building intrusion  detection  system  specifisd o Division 28 Section "Intrusion
Detection."”

2. Building clock control system specified in THvision 27 Section "Clock Systems.”
3. Building lighting contrel sysiem specified in Division 26 Scetion "Neiwork Lighting
Controls.™
4. Fire alarm systom specified in Division 28 Seetion "Fire Detection and Alarm."
23 DDC EQUIPMENT
A. Operator Workstation: PC-based computer(s) with minimum configuration as follows:

L. Motherboard: With 8 integrated TJSB 2.0 ports. integrated Intel Pro 10/100 (Ethernet),
integrated andio, bios, and hardware monitoring.

2. Processor: Inrel Core 17, mininmum 2.8 MHz.

Random-Access Memory: 4096 MB.

4, Graphics: Video adapter, minimum 1920 x 1080 pixels. 1024-MB vides memory, with

TV out.

Monitor: 19 inches (480 mm), LCD color.

Kevboard: QWERTY, 105 keys in ergonomic shape.

bt

. LA
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7. Hard-Disk Drive: 500 GB.
8. CD-ROM Read/Write Drive: 48x24x48.
9. Mouse: Three buttou, optical.
10.  Uninterruptible Power Supply: 600 walls.
11 Operating System: Microsoft Windows 10 Protessional with high-speed Interner aceess.
a. ASHRAEL 135 Compliance: Workstation shall nse ASHRAE 135 protocol and
communicate using TS8O 8802-3 (Lthernet) datalink/physical layer protocol.
a. BACnet Compliance: Control units shall use BACnet comrmnications through 1P
protocol.
12, Application Software:
a. [YO capability from operator station.
b. Lystem securily lor cach operalor via soliware password and access levels.
c. Automatic system diagnostics; monitor system and report failures.
d Database ereation and supporl.
8. Auromatic and manual database save and restore.
f. Dvnamic color graphic displays with up to 10 screen displays at once.
g Custom graphics generation and graphics library of HVAC equipment and
syinbols.
h. Alarm processing, messages, and reactions,
i Trend logs retrievable in spreadsheets and database progsrams.
I Alarm and event processing.
k. Object and property status and control.
L. Automatic restart of tield equipment on restoration of power.
m.  Data collection, reports, and logs. Tnclude standard reports for the following:
1y Current values ol all objects.
2y Current alarm summary.
3y Disabled objects,
4y Alarm lockoul ohjects.
N Logs.
. Custom repert development.
0. Ultlily and weathet repotts.
p. Workstation application editors for controllers and schedules.
q. Maintecnancs management.
13, Cusiom Applicaton Sollwarg:

English language orienied.

Full-sereen character editor/programming environment.

Allow  development  of  independently  exceuting  program  modules  with
debugging/simulation capabilily.

Support conditional statements.

: Suppert (leating-peint arithmetic with mathemalic funciions.

f. Contains predefined time variables.

oo

L=
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B. Control Units: Meodular. comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and digplay panel; integral interface cquipment; and

backup power source.
L. Units monitor or contrel gach I/O point; process information; execute commands from

other control units, devices, and operator slations; and download [rom or upload w

operator workstation or diagnoestic terminal unit.

2. Stand-alone mode control functions operate regardless of network status.  Functions
include the following:

a. Global ¢communications.

l>. Discrete/digital, analog. and pulse T/O.

c. Moniloring, controlling, or addressing data points.

Software applications, scheduling, and alarm processing,

e Testing and developing control algorithms without disrupting field hardware and

controlled environment.
3. Standard Application Programs:

a. Electric Control Programs:  Demand limiting, duty cycling, automatic time
scheduling, start:stop time optimization, night scthack/sctup, on-off control with
differential sequencing, staggered starl, anlishort eycling, PID control, DD with
fine tuning, and trend logging.

b. ITVAC Conlrol Programa:  Opiimal tun time, supply-air resel, and enthalpy
switchover.

z. Chiller Control Programs:  Control function of condenser-water resct, chilled-
waler resel, and equipmenl sequencing.

d. Programming Application Features: Include trend point; alarm processing and
messaging; weekly, monthly, and annual scheduling; energy calculations; run-time
totalization; and security access.

<. Remote communications,

[. Mainlenance management.

z. Units of Measure: Inch-pound and 81 {metric).

4, Tocal operator interface provides for download from or upload to operator workstation or
diagmostc terminal unil.
5. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and
communicate using TS8O 8802-3 (Lthernet) datalink/physical layer protocol.
6. BACnet Compliance: Control tmits shall use BACnet communications through 1P
protocol.
C. Local Control Units: Modular, comprising processor board with electronically programmable,

nonvalatile, read-only memory; and backup power sonrce.

1.

2.

Units monitor or conral cach [/O poing, process information, and download irom or
upload to operator workstation or diagnostic terminal unit.

Stand-alone meode control lunclions operate regardless ol network status.  Funclions
include the following:

a. Global communications.
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24

by. Discrete/digital, analog. and pulse 1/0.
c. Moniloring, controlling, or addressing data points.

Local operator interface provides for download from or upload to operator workstation or
diagnostic terminal unit.

ASIIRAE 135 Compliance:  Conwrol units shall wse ASTIRAE 135 prolocol and
communicate nsing IS0 8802-3 (Etherner) datalink/physical layer protocol.

BACnet Compliance:  Control units shall use BACuet communications through TP
protocol.

[0 Interface: Hardwired inputs and outputs may tie into system through controllers. Protect
points so that shorting will cause no damage to coutrollers.

U3 Pt —

Binary Inputs: Allow monitoring of on-off signals without external power.

Pulsc Accumulation Tnpuis: Accept up o 140 pulses per second.

Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V de), current (4 1o 20 mA),
or resislance signals.

Binary Quiputs: Provide on-off or pulsed low-voltage signal, selectable for normally
open o normally closed operation.

Analog Quiputs: Provide modulating signal, either low voltage {0- to 10-V de) or current
(4 to 20 mA).

Tri-State Quiputs: Provide two coordinated binary outpuls lor conwral of three-point,
floating-type electronic achuarors.

Universal Os: Provide software selectable Dinary or analog outputs.

Power Supplics:  Transformers with Class 2 current-limiting type or avercurrent protoction;
Timit connecied loads to 80 percent of raled capacity. DO power supply shall match oulput
current and voltage requireiments and be full-wave rectifier type with the following:

I
2.

Output ripple of 5.0 mV maximum peak to peak.

Combined 1 percent line and load regulation with 100-mig.see. response ume for 50
percent Load changes.

Built-in overvoltage and overcurrent protection and be able to withstand 150 perceut
overload for at least 3 seconds withont tailure.

Power Line Filtering: Internal or external transient voltage and surge suppression for
waorkstations or controllers with the following:

B U —

Minimum dicleetric strength of 1000 V.

Maximum response time of 10 nanoseconds.

Mininnum transverse-mode noise attenuation of 65 dB.

Minimum commaon-made noise awenuation ol 150 dB au 40 to 100 1T,

UNITARY CONTROLLERS

Unitized, capable of stand-alone operation with sufficient memory to support its operating
gystem, database, and programming requirements, and with sulTicient /O capacily for the
application.
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L. Configuration: Local kevpad and display: diagnostic LEDs for power, conununication,

2.5

2.6

and processor; witing Lermination Lo termmnal siip or card connecled with ribbon cable;
memory with bios: and 72-hour battery backup.
2. Operating System: Manage T/O communication 1o allow distributed controllers o share
real and virtwal object information and allow central monitoring and alarms. DPerform
scheduling with real-tiine clock. Perform automatic system diagnostics; monitor system
and report failures.
ASHRAE 135 Compliance: Communicate using read (execute and initiate) and write
(execute and initiale) properly services defined in ASTTRAT 135, Reside on network
using ME/D dawalink/physical layer protocol and have service communication porr for
connection to diagnostic terminal unit.
4. BACnet Compliance:  Control tnits shall use BACnet communications throngh 1P
protocol.
Enclogure: Dustproof rated tor operation al 32 (o 120 deg F (0 10 50 deg C).
0. Enclosure: Waterproof rated for operation at 40 to 150 deg F (5 to 65 deg O).

3

. LA

ALARM PANELS

Unitized cabinet with suitable brackets for wall or floor mounting. Fabricate of 0.06-inch- (1.5-
mm-) thick, turniture-quality sreel or extruded-aluminum alloy, totally enclosed, with hinged
doors and keyed lock and with manufacturer's standard shop-painted linish. Provide common
keving tor all panels.

Indicating light for each alarm point single horn, acknowledge switch. and test switch, mounted
on hinged cover,

Alarm Condition: Tndicating light flashes and horn sounds.

I

2. Acknowledge Switch: Horn 1s silent and indicating light 18 steady.

3. Second Alarm: Horn sounds and indicating light is steady.

4, Alarm Condition Cleared: System 1s resel and indicating hight is extinguished.

A Contacts in alarm panel allow reimote monitoring by independent alarm company.

ANALQOG CONTROLLERS

Step Controllers: 6- or [{-stage type, with heavy-duty switching rated to handle lToads and
operated by clectric motor.

Electric, Outdoor-Reset Controllers: Remote-bull or bimetal rod-and-tube type, proportioning
action with adjustable throtthing range, adjustable set point, scale range minus 10 to plus 70
deg F (minus 23 to plus 21 deg C). and single- or double-pole contacts.

Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with provision for
remote-resistance readjustment. Tdently adjustments on controllers, including proportional
band and anthoricy.

L. Single controllers can be integral with control motor if provided with accessible control
readjustment potentiometsr,
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D.  Fan-Speed Controllers:  Solid-state model providing field-adjustable proportional coutrol of
motor speed from maximum Lo minimum of 55 percent and on-o(T action below minimum lan
speed. Controller shall briefly apply full voltage, when motor is started, to rapidly bring motor
up o minimum speed. Tquip with fillered civeuil o ¢liminate radio interference.

E.  Recoiver Conwrollers: Single- or muliiple-imput models with conwrol-point adjustment, direet or
reverse acting with mechanical ser-point adjustment with locking device, proportional band
adjustment, authority adjustment, and proportional coutrol mode.

1. Remote-control-point adjusiment shall be plus or minus 20 pereenl of sensor span, inpul
gignal of 3 to 13 pig (2] to 90 kPa).

2. Proportional band shall extend from 2 to 20 percent for 5 psig {35 kPa),

Authority shall be 240 1o 200 percent,

4, Air-supply pressure of 1R psig (124 kPa), input signal of 3 to 15 psig {21 to 103 kPa), and
output signal of zero to supply pressure.

5. (ages: 2-1/2 inches {64 mm) in diameter, 2.5 percent wide-scale acenracy, and range to
match transmitter input or output pressure.

[

2.7 TIME CLOCKS
A, Manufacturers:

l ATC-Diversified Electronics.

2 Grasslin Conlrols Corporation.

3. Maragon Elecrric Co., Ine.

4. Precision Muliiple Coutrols, Tuc.

5 SSALC Ine; ABB LIS AL

) TCS/Basys Conirols.

7 Theben AG - Lumilite Conwrol Technology, Tne,
] Tine Mark Corporation.

B.  Seven-day, programming-switch timer with synchronous-timing motor and seven-day dial;
continpously charged, nickel-cadmium-battery-driven, cight-hour, power-failure carryvover;
multiple-switch trippers; minimom ol two and maximum ol cight signals per day with two
normally open and two normally closed output contacts.

. Solid-state, programmable time control with & scparate programs cach with up to 100 on-off
operations; 1-sccond resolution; lithium battery backup; keyboard interface and manual
override; individual on-off-auto switches for each program; 365-day calendar with 20
programmable holidays; cheice of fail-safc operation for cach program; system fault alarm; and
communications package allowing networking of time controls and programming from PC.

2.8 ELECTRONIC SENSORS

A, Deseription:  Vibralion and corrosion resistant; Tor wall, immersion, or duct mounling as
required.

B. Therinistor Temperature Sensors and Transmitters:
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L. Manufacturers:

a. BREC Controls Corporation.

b. Ebtron, [ne.

c. Heat-Timer Corporation.

d. [.T. M. Insiruments Tne.

e MAMAC Systems, [ne.

f. RIDDT Corporation.

2. Accuracy: Plus or minus 0.5 deg F 0.3 deg C) at calibralion point.

3. Wire: Twisted, shielded-pair cable.

4, Insertion Flements in Duets:  Single poiut, 8 inches (200 mm) long; use where not
allected by temperature stratilicalion or where ducls are smaller than 9 sg. (1 (0.84
0. n1).

5. Averaging Flements in Ducts: 36 inches (215 mn long, flexible; use where prons to
temperature stratification or where ducts are larger than 10 sq. ft. {1 sq. m).

6. Insertion Elements for Liguids: Brass or stainless-steel socket with minimum insertion
length of 2-1/2 inches (64 mm).

7. Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Coinr Adjustment: Exposed.
b. Sci-Peint Indication: Exposed.
C. Thermometer: Concealed.

d. Color: White

e. Orientation: Vertical.

R Outside-Adr Sensors: Walertight inlet fiwing, shielded lrom direct sunlighi.

9. Room Security Sensors:  Stainless-steel cover plate with insulated back and security
serews.

. RTDs and Transmitiers:

1. Mannfacnurers:

a. BEC. Controls Corporation.
b, MAMAC Systems, Inc.
c. RDF Corporation.

2. Accuracy: Plus or minug {1.2 pereent al calibration poini.

3. Wire: Twisted, shielded-pair cable.

4, Insertion Flements in Ducts: Single poiut, 8 inches (200 mnn long; use where not
atfected by temperature stratification or where ducts are smaller than 9 sg. ft. (0.84
sy, m).

5. Averaging Elements in Dueis: 18 inches (460 mm) long, rigid; use where prong Lo
temperature stratification or where ducts are larger than 9 sq. ft. (0.84 sg. m); length as
requited.

6. [nsertion Elements for Liquids: Brass socket with minimum insertion length of 2-1/2
inches (64 mm).

7. Room Sensor Cover Construction: Manufacturer's standard locking covers.
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a Set-Point Adjustment: Exposed.
b. Kei-Point Indication: Exposed.
Thermometer: Concealed.
Color: White

e Orientation: Vertical.

e o

g Ouside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
9. Reom Sccurity Scnsors:  Stainless-steel cover plate with insulated back and sceurity
SCrEwWs.

D.  Humidity Sensors: Bulk polymer sensor element.
L. Manufacturers:

a. BEC Controls Corporation.

[2. General TRastern Tnatruments.

c. MAMAC Syslems, Ine.

d. ROTRONIC Instrument Corp.
: TCS/Basys Conlrols.

f. Vaisala.

2. Accuracy: 2 percent full range with lingar output.
3. Room Scnsor Range: 20 to 80 percent relative humidity.
4. Room Sensor Cover Construetion: Manufacturer's standard locking covers.
a. Set-Loinr Adjustment: Concealed.
L. Set-Point Indication: Concealed.
c. Thermometer: Concealed.
5. Duct Sengor: 20 Lo 80 percent relative humidity range with element guard and mounting
plate.
6. Outside-Adr Sensor: 20 o X0 percent relative humidily range with mounting enclosure,

suitable tor operation at ontdoor temperatures of minus 22 to plus L1RS deg F {minus 30 to
plus 85 deg ).

7. Duct and Sensars: With clement guard and mounting plate, range of €& 1o 100 percent
relative humidity.

T-. Pressure Transmitters/Transduccrs:
I Manufacturers;
a. BIEC Controls Corporation,
b. Creneral Eastern Thslruments.

MAMAC Systems, Inc.

C.
d. ROTRONIC Tnstrument Corp.
e. TCS/Rasys Controls.
f. Vaisala.
2, Static-Pressure Transmitter: Nondirectional sensor with suitable range for oxpected

input, and temperature compensated.
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2.9

a. Accuracy: 2 percent of full scale with repeatability of 0.5 percent.
b. Outpul: 410 20 mA.

c. Building Static-Pressure Range: 0- to 0.25-inch wg {0 to 62 Pa).
d Duct Static-Pressure Range: 0- wo S-inch waz (0 1o 12490 Pa).

3. Water Prossure Transducers: Stainless-steel diaphragm construction, suilable for service;
minirmum 150-psig { 1034-kPa) operating pressore; linear output 4 to 20 mA.

4, Water  Differcutial-Pressure . Transducers:  Stainless-steel  diaphragm  coustruction,

snitable for service; minimmm 1 50-psig (1034-kPa) operating pressure and tested to 300-

psig {2070-kPa); linear output 4 to 20 mA.

Dilterential-Pressure Switch {(Air or Water): Snap acting, with piloi-duty rating and with

suitable scale range and differential.

6. Pressure Transmitters: Direct acting for gas, liguid, ot stcam serviee, range suitable for
gystem; linear outpul 4 o 20 mA.

9]

Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Loint Adjustment: Exposed.
b. Set-Point Indication: Exposed.
c. Thermometer: Concealed.

d. Color: Whirte

c. Orientation: Vertical

Room sensor accessories include the following:

L. Insulating Bases: For sensors located on exterior walls.
2. Guards: Locking; heavy-duty, transparent plastic; mounted on separate hase
3. Adjpusting Key: As required for calibration and cover screws.

STATUS SENSORS

Status Tnputs lor Fans: DifTerential-pressure switch with pilol-duty rating and wilh adjusiable
range of 0- to S-inch wg {0 to 1240 Pa).

Status Inputs for Pumps: Differential-pressure switch with pilot-duty rating and with adjustable
pressure-difTorential range of 8 Lo 60 psig {55 o 414 kPa), piped across pump.

Statug Inputs for Electric Motors: Comply with I8SA 50.00.01, current-sensing lixed- or splil-
core ranstormers with self-powered wansmitter, adjustable and suitable for 175 percent of rated
motor currgnt,

Voltage Transmitter (100- to 600-V ac): Comply with TSA 50.00.01, siugle-loop, self-powered
transmitter, adjnstable, with suitable range and | pereent full-scale accuracy.

Power Moniror:  3-phase rype with disconnect/shorting switch assembly, listed voltage and
current transformers, with pulse kilowatt hour output and 4- to 20-mA kKW output, with
maximum 2 percent error at 1.0 power factor and 2.5 percent ervor at 0.5 power factor.
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F. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match

current and gyslem oulpul requirements.

;. Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and 2- o
L10-V de., feedback signal.

H.  Water-Flow Switches: Bellows-actuated mercury or snap-acting type with pilot-duty rating,
slainless-steel or bronze paddle, with appropriate range and differential adjusiment, in
NEMA 250, Type 1 enclosure.

I Manufacturers:

a. BEC Controls Corporation.
b. [.T.M. Insiruments Tne.

210 GAS DETECTION EQUIPMENT

AL Manufacturers:

L. B. W. Technologies.

2. CEA Instriments, [ne.

3. Ebtron. Ing.

4, Gems Sensors Ing.

A Greystone Energy Systems [ne.

6. Honeywell Tuternational Tne.; Home & Building Control.
7. INTEC Controls, [ne.

8. LT.M. Instruments Inc,

9. MSA Canada Tne.

10. QEL/Quatrosense Environmental Limited.
1. Sauter Controls Corporation,

(2.  Sensidyne, Inc.

3. TSI Tncorporated,

14, Vasala.

15, Vulcaiun Ine.

B. Carbon Monoxide Detectors:  Single or multichannel, dual-level detectors using solid-state
plug-in sensors with a 3-year minimum life; suitable over a temperature range ol 32 1o 104
deg F (0 to 40 deg C); with 2 factory-calibrated alarm levels at 50 and 100 ppm.

C. Carbon Dioxide Sensor and Transmitter:  Single detecrors using solid-stare infrared sensors:
suitable ever a temperature range of 23 to 130 deg T {minus 5 to plus 55 deg C) and calibrated
for 0 1o 2 percent, with conlinuouy ot averaged reading, 4- 1o 20-mA ouiput;, for wall mounting.

D.  Oxygen Senzor and Transmitter: Single detectors using solid-state zircon cell sensing; suitable
over a temperature range of minus 32 to plus 1100 deg T (0 to 593 deg C) and calibrated for 0 to

5 pereent, with continuous or averaged reading, 4- o 20-mA output; for wall mounting,

E.  Occupancy Sensor:  Passive infrared, with time delay, daylight sensor lockout, sensioivity
control, and 180-degree field of view with vertical sensing adjustiment; for tlush mounting.
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2.11 THERMOSTATS
A.  Manufacturers:

1, Eri¢ Controls.

2. Dantoss Inc.; Air-Conditioning and Refrigeration Div.

3. Heat-Timer Corporation.

4. Sauter Controls Corporation.

5, tekimar Control Systems, Ine.

6. Theben AG - Lumilite Control Technology, Tne.

Combination Thermostat and Fan Switches: Ling-vollage thermostat with push-butlon or [ever-
operated fan switch.

L. Label switches "FAN ON-OFF".
2. Meunt on single cleetric switch box,

Llectric, solid-state. microcomputer-based room thermostat with remote sensor.

Automatie swilching tfrom heating 1o cooling.

l.

2. Preferential rate control to tinimize overshoot and deviation trom set point.

3. Set up for four separate temperatures per day.

4. Instant vverride of set point for continnous or timed period from 1 hour to 31 days.

A Short-cyele protection.

6. Programming bascd on cvery day o weck.

7. Selection features include degree F oor degree C display, 12- or 24-hour clock, keyboard
disable, remote sensor, and fan on-auto.

K. Battery replacement without program loss.

9. Thermostar display features include the tollowing:

Time of day.

Actual room Lemperature.

Programmed temperature.

d Programmed time,

¢ Duration of timed override.

f. Day of week.

z System muode indications elude “heating,

o T e

" Moll! "lan auto,” and “ian on.®
Low-Voltage, On-O[1 Thermostals:  NEMA DC 3, 24V, himetal-operaled, mercury-switch
type, with adjustable or fixed anticipation heater, concealed set-point adjustiment, 55 to 85 deg F
{13 to 30 deg O set-peint range, and 2 deg T {1 deg O maximum differential,

Line-Volage, On-OIT Thermosiats:  Bimcelal-acivated, open contact or bellows-acluated,
enclosed, snap-switch or equivalent solid-state type, with hear anticipator; listed for electrical
rating; with coucealed set-poiut adjustment, 55 to 85 deg F (13 to 30 deg C) set-point range. and
2 deg F {1 deg ) maximum differential.

1. Elcetric Heating Thermostats: Equip with ofl position on dial wired to break ungrounded
conductors.
2. Sclector Switch: Tniegral, manual on-olT-auto.
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F. Remote-Bulb Thermostats: Ou-off or modulating type, Lliguid filled to compensate for changes

IT.

212

in ambient lemperature; with copper capillary and bulb, unless otherwise indicated.

L. Bulbs in water lines with separate wells of same material as bulb.

2. Bulbs in air ducts with flanges and shields.

3. Averaging Elements:  Copper wibing with either single- or mulliple-unit elemenis,
extended ro cover full width of duer or unit; adequately supported.

4, Scale settings and differential settings are clearly visible and adjustable from front of
nserument.

A On-Off Thermostat: With precision snap switches and with electrical ratings required by
application.

6. Modulating Thermaostats: Construct so complete poatentiometer coil and wiper assembly

is removable for inspection or replacement without disturbing calibration of instrument,

Llectric, Low-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual or
automatic-reset switch that trips i temperatire sensed across any 12 inches (300 mm) of bulb
length is equal to or below set point,

L. Bull Length: Mininnun 20 feet {6 m).
2. Quantity: One thermostat for every 20 sq. ft. {2 3q. m) of coil snrtace.

Electtie, THgh-Litmil Duct Thermostal:  Snap-acting, single-pole, single-throw, manual- or
automatic-reset switch that trips if temperature sensed across any 12 inches {300 nun) of bulb

Tength 1% equal Lo or above sel point.

1. Bulb Length: Minimum 20 (eel {6 m).
2. Quantity: One thermostat for every 20 sq. ft. (2 3q. m) of coil surface.

Heating; Cooling Valve-Top Thermostats:  Proportional acting for proporrional tlow, with
molded-rubber diaphragm, remote-bulb liguid-filled clement, direct and reverse acting at
minimum shutoft pressure of 25 psig (172 kl'a), and cast housing with positon indicator and
adjusting knol.

HUMIDISTATS

Manufacturers:

L. MAMAC Systems, Inc.
2. ROTRONIC Instrument Corp.

Duct-Mounting TTumidistats:  Eleetric 1nsertion, 2-posilion type with adjustable, 2 pereent
throttling range. 20 to X0 percent operating range, and single- or double-pole contacts.
ACTUATORS

Electric Maotors: Size to operate with sufficient reserve power to provide smooth modularing
action or two-position action.
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L. Comply with requirements in Division 23 Section "Common Motor Requireiments for

[TVAC Equipment.”

2. Permanent Split-Capacitor or Shaded-Tole Type: Gear trains completely oil inunersed
and scaled.  Tquip spring-return motors with integral spiral-spring mcchanism in
housings designed for easy removal for fervice or adjustment of limit switches, auxiliary
switches, or feedback potentiometer.

3. Nonspring-Return Motors for Valves Larger Than NP8 2-1/2 (DN 65): Size for ronning
torgque of 1530 in. x Ibf {16.9 N x m) and breakaway torque of 300 in. x Ibf 33.9 N x m).

4, Spring-Return Motors for Valves Larger Than NPS 2-1/2 (DN 65): Size or running and
breakaway torque of 1530 in. x Ibt {16.9 N x m).

A Nouspring-Return Motors for Dampers Larger Than 25 Sq. Ft. {2.3 sq. m):  Size for
running torgque of 150 in. x bt (169N x m) and breakaway torque of 300 in. x 1bf
(33.9 Nxm).

6. Spring-Return Motors for Dampers Larger Than 25 Sq. FLL (2.3 sq. m): Size tor running
and breakaway torque of 150 in. x Ibf {16.9 N x m).

B.  Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at

rated torque.

Manufacturers:

a. Belime Alrcontrols (USA), Tnc.

Valves:  Size lor torgue required tor valve close ofl al maximum pump diflerential
pressure.

Dampers: Size for running torque caleulated as follows:

a. Parallel-Blade Damper with Tdge Seals: 7 inch-Ib/ay. ft. (86.8 kg-em/fsq. m) of

damper.

[3. Opposed-Blade Damper with Tdge Seals: 5 inch-h/sq. ft. (62 kg-emisyg. n) of
damper.

c. Parallel-Blade Damper without Edge Seals: 4 inch-1b/sg. ft (49.6 kg-cm/sg. m) of
damper.

d. Opposed-Blade Damper without Edge Seals: 3 inch-Ib/sq. ft. {37.2 kg-cm/sq. m)

of damper.

Dampers wilh 2- 10 3-Tnch wg (500 1o 750 Pa) ol Pressure Drop or Face Velocilies

of 1000 to 2500 fpm (5 to 13 mis): Inerease running torque by 1.5

f. Dampers with 3- to 4-Inch wg {750 to 1000 Pa) of Pressure Drop or Tace
Velocities of 2500 to 3000 fpm (13 to 15 més): [nerease ronning torgue by 2.0.

€

Coupling: V-bolt and V-shaped, toothed cradle.

Overload Protection: Electronic overload or digital rotation-sensing circuitry.

Fail-Safe Operation: Mechanical, spring-retom mechanism.  Provide external, mannal
gear release on nonspring-return actuators.

Power Requirements (Two-Position Spring Return): 24-V ac.

Power Requirements {Modulating): Maximum 10 VA at 24-V ac or 8 W at 24-V de.
Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback
sigmal.

Temperature Rating: Minus 22 to plus 122 deg F {Minus 30 to phas 50 deg C.
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1.

Temperature Rating {Smoke Dampers): Minus 22 to plus 250 deg F (Minus 30 to plus
121 deg ).

214 CONTROL VALVES

A Manufaclurcrs:

1. Danross Tne.; Air Condittoning & Refrigeration Div.
2. Erie Controls.
3. Hayward Tndustrial Preducts, Tne.
4. Magnatral Valve Corporation.
A Neles-Tamesbury.
6. Parker TTanni in Corporadon; Skinher Valve Division.
7. Pneuline Conrtrols.
3. Sauter Countrols Corporation.
B. Control Valves: Factory fabricated, of type. Dody material, and pressure class based on

maximum pressure and emperatare rating of piping system, unless otherwise indicated.

.  Hydronic system globe valves shall have the following characteristics:

L.

2.

NPS 2 (DN 30) and Smaller: Class 123 bronze body, bronze wim. rising stem, renewable
composition dise, and serewed onds with backseating capacity repackable under pressure,
NPS 2-1/2 {DN 65) and Larger: Class 125 fron body, bronze irim, rising stom, plug-Lype
disc, flanged ends, and renewable seat and disc.

Iniernal Construction: Replaceable plugs and stainless-stee] or brass seals.

a. Single-Seated Valves: Cage wrim provides sealing and guiding surfaces for plug on
top and bottom.

[3. Doubsle-Seated Valves: Balanced plug; cage trim provides seating and guiding
surfaces for plugs on top and bottom.

Sizing: 3-psig (21-kPa) maximum pressure drop at design tlow rare or the following:

a. Twuo Position: Line size.

b. Two-Way Modulating: Tither the value specified above or twice the Toad pressure
drop, whichever is more.

c. Three-Way Modulating: Twice the load pressure drop, but not more than value
gpect fied above.

Flow Characieristics: Two-way valves shall have equal pereenlage charactenstics; three-
way valves shall have linear characteristics.

Closc-Off {Differential) Prossure Rating: Combination of actuator and trim shall provids
minimum close-off pressure rating of 150 percent of total gystem {pump) head tor two-
way valves and 100 percent of pressure differential across valve or 100 percent of total
gystem {pump) head.

D.  Self-Contained Control Valves: Bronze body, bronze trim, two or three ports as indicated,
replaceable plugs and seats, and union and threaded ends.
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L. Rating: Class 125 for service at 125 psig {860 klay and 250 deg F (121 deg O) operating
conditions.

2. Thermostatic Operator: Liquid-filled remote sensor with remote adjustable dial.

2.15 DAMPERS

A, Manufacturers:

L. Air Balance Inc.

2. Daon Park Tnc.; Autodamp Thv.

3. TAMCO (T. A. Morrison & Co. Tne.).

4. United Enertech Corp.

5. Vent Producis Company, Inc.

B.  Dampers:  AMCA-rated, opposced-blade design; 0.108-inch- {2.8-mm-) minimum thick,
galvanized-steel or (.125-inch- (5.2-mm-) mininam thick, extruded-aluminum trames with
holes for duct mounting; damper blades shall not be less than 0.064-inch- (1.6-mm-) thick
galvanized steel with maximum blade widih of R inches (200 mm) and length of 48 inches
(1220 mm).

L. Secure blades to 1/2-inch- (13-min-) diameter, zine-plated axles using zinc-plated
hardware, with oll-impregnated sintered bronze blade bearings, blade-linkage hardware
of zine-plated steel and brass, ends sealed against spring-stainless-steel blade bearings,
and thrust bearings at cach end of every blade.

2. Operating Temperamre Range: From minus 40 w plus 200 deg F (ininus 40 o plus 93
deg Q).

3. Edge Seals, Standard Pressure Applications: Closed-cell neoprene.

4, Edge Seals, Low-Leakage Applications:  Use inflatable blade edging or replaceable
rubber blade scals and spring-loaded stainless-sieel side seals, rvated (or leakage at less
than 10 ofin per sq. ft. {50 L/s per sq. my of damper area, at difterential pressure of 4-inch
wy (1000 Pa) when damper is held by torque of 30 in. x [bf (5.6 N x m); when tested
according to AMCA 500D,

2.16 CONTROIL. CARILT
A.  Fleetronic and fiber-optic cables for control wiring are specified in Division 27 Scetion

"Communications Horizontal Cabling.

L

PART 3 - EXECUTION

3.1

A.

3.

FXAMINATION

Verify that conditiencd power supply is available to control units and operator workstation,

Verily that pneumatie piping and ducl-, pipe-, and cquipment-mounted deviees are installed
betore proceeding wirth installarion.
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3.2 INSTALLATION

A, Install software in control units and operator workstation{s).  Tmplement all features of

3.3

7

programs to specified requirements and as appropriate to sequence of operation.
Connect and configure equipment and software to achieve sequence of operation specified.

Verify location of thermostats, humidisrats, and other exposed control sensors with Drawings
and room details before installation. Install devices 60 inches {1530 nun) above the floor.

l. Install averaging clements in ducts and plenums in crossing or zigzag patter,
Install guards on thermostats in the Tollowing localions:

l. Entrances.

2. Public areas.

3. Where mndicated.

Tnstall automatic dampers according to Division 23 Section "Air et Accessories.”

Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
Lempieratres.

Install labels and nameplates to identity control components according to Division 23 Section
"Tdentification for HVAC Piping and Equipment.”

Tnstall hydronic instrument wells, valves, and other accessorics according to Division 23
Seetion "TTydronie Piping.”

[natall refrigerant instrument wells, valves, and other accessories according o Divigion 23
Section "Refrigerant Piping.”

Install duct volume-control dampers according to Division 23 Sections specifying air ducts.
Install electronic and fiber-optic cables according to Division 27 Section "Communications
TTorizonial Cabling."

FLECTRICAL WIRTNG AND CONNECTTON INSTALLATION

Install raceways, boxes, and cabinels according 1o Divigion 26 Section "Raceway and Boxes lor
Electrical Systems.”

Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

Install signal and communication cable according 1o Division 27 Section "Communications
Horizontal Cabling.™

l. Coneeal cable, except in mechanical rooms and areas where other condnit and piping are
exposed.
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2. Install exposed cable in raceway.
3. Install concealed cable in raceway.
4. Bundle and harness nwlticonductor instrument cable in place of single cables where

3.4

several cables follow a common path.

A, Fasten flexible conductors. bridging cabinets and doors, along hinge side; protect against
abrasion. Tie and support conductors.

6. Number-code or color-code conductors tor tumre identification and service of control
systeny, except local individual room control cables.

7. Install wire and cable with sulficient slack and fexible connections Lo allow lor vibration

of piping and equiptnent.

Connect manual-reset limit  conwrols  independent  of manwval-control  switch  positions.
Automatic duct heater resets may be connected in interlock cireuit of power controllers,

Connect hand-off-auto selector switches to override automatic interlock controls when switch is
in hand position.

FIELD QUALITY CONTROL

Manuiacturer's Field Service:  Engage a  laclory-authorized  service  representalive Lo
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing, Report results in writing.

Periorm the following lield tests and inspections and prepare test reports:

1. Operational Test: Alter electrieal eircuitry has been energized, starl units Lo coniirm
proper unit operation. Remove and replace maltfunctioning units and retest.

2. Test and adjust controls and safetics.

3. Leak Test: Afler installation, charge system and lest Tor leaks. Repair Teaks and retest
until no leaks exist.

4. Pressure tesl control air piping at 30 psig {207 kPa) or 1.5 limes the operaling pressore

for 24 hours, with maximum 5-psig (35-kPa) loss.

5 Pressure test high-pressure control air piping at 150 psig (1034 kPa) aud low-pressure
control air piping al 30 psig {207 kPa) ior 2 hours, with maximum 1-psig {7-kPa) loss.

6. Test calibration of electronic controllers by disconnecting input sensors and stimulating
operation with compaltible signal generator.

7. Test each point through ics full operating ranse to verity that safety and operating control
sl points are as required.

K. Test each control loop to verify stable mode of operation and compliance with sequence
of operation. Adjust PID actions.

9 Test cach system Tor complianee with sequence ol operalion.

10.  Testsottware and hardware interlocks.
DDC Verification:

Verity that instruments are installed before calibration, testing, and loop or leak checks.
Check instruments Tor proper location and accessibility.

Check instrument installation for direction of tlow, elevation, orientation, insertion depth,
and other applicable considerations.

L i —
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4. Check insttument tubing for proper fittings, slope, material, and support.
5. Cheek installation ol air supply (or cach inslrument.
6. Check flow instruments. Duspect tag number and line and bore size, and verify that inlet
side is identiticd and that meters are installed correetly.
7. Check pressure instruments. piping slope, installation of valve manifold, and self-
contained pressure regulators.
R Check temperamure instroments and material and length of sensing elements.
9. Check control valves. Verify that they are in correct direction.
10.  Cheek air-operated dampers. Verily that pressure gages are provided and that proper
blade alignment, either parallel or opposed, has been provided.
11.  Check DDC system as follows:
a. Verify that DDXC controller power supply is from cmergency power supply, if
applicable.
by. Verify that wires at control panels are tagged with their service designation and
approved tagging system.
e. Verify that spare /O capacity has been provided.
d. Verify that DI controllers are protected from power supply surges.
D.  Replace damaged or malfunctioning controls and equipment and repeat testing procedures.
3.5 ADJUSTING

A, Calibrating and Adjusting:

L.
2.

6.

Calibrate instruments.

Make three-point calibration test for both linearicy and accuracy for each analog
instrument.

Calibrace eguipment and procedures using manuiacturer's writlen recommendations and
instruction manuals. Use test equipment with aceuracy at least double that of insuument
being calibrated.

Control System [nputs and Qurpnts:

a. Cheek analog mpuls al 0, 50, and 100 pereent of span.

b. Check analog outputs using milliampere meter ar 0, 30, and 100 percent output.

c. Cheek digilal inputs using jumper wire.

d. Check digital outpurs using ohmmeter to rest for contact making or breaking,

C. Cheek resistance lemperature inpuls at 0, 50, and 100 percent of span using a
precision-resistant source.

Flow:

a. Set differential pressure flow ransmitrers for 0 and 100 percent values with 3-point
calibration accomplished at 50, 90, and 100 percent of span.

h. Mannally operate flow switches to verity that they make or break contact.

Pressure:

a. Calibrate pressore transmitters at §, 50, and 100 percent of span.
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by. Calibrate pressure switches to make or break contacts, with adjustable differential

scL al minimum.

7. Temperature:

a. Calibrate registance temperature transmitters at 9, 50, and 100 percent of span
usilg a precision-resistance source,
b. Calibrate temperature switches lo make or break contaels.

R Stroke and adjust control valves and dampers without positioners, Tollowing the
manufacturer's reconunended procedure, so that valve or damper is 100 percent open and
closed.

g, Stroke and adjust control valves and dampers with positioners, following manufacourer's
recommended procedure. so that valve and damper is 0, 50. and 100 percent closed.

140, Provide diagnostic and Lest instruments Tor calibration and adjusiment ol system.

L1.  Provide written description of procedures and equipment for calibrating each type of

instrument, Submil procedures review and approval before iniliating startup proccdures.

Adjust mitial wemperalure and humidity get points.

Oceupancy Adjustments: When reguested within 12 months ol dale of Substanual Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
three visits to Project during other than normal occupancy howrs for this purpose,

DEMONSTRATION

Eugage a factory-anthorized service representative to train Owner's maintenance personnel to
adjust, operale, and maintain TIVAC instrumentation and controls. Reler Lo Division 01 Section

"Demonstration and Training,

"

END OF SECTION 230900
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 - GENERAL

1.1

1.2

1.4

RELATED DOCUMENTS

Drawings and gencral provisions of the Contracl, including General and Supplemaentary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Thig Seclion includes control sequences Tor TTVAC systems, subsyslems, and equipment.

Related Sections include the following:

1. Divigion 23 Section "Instrumentation and Control for HVAC" for control equipment and
devices and for submittal requirements.

DEFINITIONS

DDC: Direct digital control.

VAV: Variable air volumne.

HEATING CONTROL SEQUENCES
Heating-Water Supply Temperature Control:

[nput Device: Thermistor temperature sensor.

Output Device: Control valve,

Action: Modulale control valve Lo mainiain healing-water supply lemperature.
Display:

= =

a. Heating-water supply temperature.
b. [Mealing-water supply tlemperature scl point,
c. Control-valve position.

Heating-Water Supply Temperature Reset:

L. Input Device: Electric. outdoor-air-reset controller.
2, Outpul Device: DDC system sollwarg,
3. Action:  Reset heating-water supply temperature in straight-line relationship with

putdeor-air temperature for the following conditions:

a. 180 deg F heating water when outdoor-air temperature is 0 deg F.
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by. 150 deg F heating water when outdoor-air temperature is 50 deg F (24 deg C).
4, Display:
a. Outdoor-air lemperature,
h. Heating-water supply temperature.
c. Heating-water supply temperature set point.
Control Primary Circulating Pump{(s):
I Tnput Device: DI system.
2. Oumput Device: DDC system command o starter relay.
3. Action: Euergize pump{s) when called for by the DDC systen/
4. Display:
a, Quidoor-air lempgrature,
b. Operating status of primary circulating pumpys).
1.5 ATR-TTANDLING-UNIT CONTROL SEQUENCES
Start and Stop Supply Fan{s):
L. Enable: Freeze Protection:
a. [nput Device: Duct-mormted averaging element thermostac, located before supply
fan,
b. Outpul Device: TTard wired throogh motor starler; DDC system alarm.
c. Action: Allow start if duct temperature is above 37 deg F {3 deg €); signal alarm
il lan [ails 1o slart as commanded.
2. Enable: [Tigh-Temperature Praleelion:
a. Input Device: Duct-mounted thermostat, located in return air.
b. Ourpur Device: Hard wired through motor starter; DDC system alarm.
c. Action: Allow start il duct temperature is below 300 deg F (150 deg Q).
3. Enable: Smaoke Coniral:
a. Input Device: Ducl-mounted smoke detector, located in return and supply air,
by. Output Device: Hard wired through motor starter: DDC system alarm.
c. Action: Allow start if duct is free of products of combustion.
4, Initiate: Occupied Time Schedule:
a. Input Device: DDC sysiem tme schedule.
b. Ourput Device: Binary autput to motor starter.
c. Action: Tuergize fan{s),
5.

Initiate: Unoccupicd Time Schedule:
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a. Input Device: DIDC systemn demand.

b. Ouput Device: Binary outpul W motor slarter.

c. Action: Euergize fan{s).

6. Unoceupied Ventilation:

a. Input Device: DDC system time schedule and output,

b. Outpul Deviee: DDC system binary ouiputl 1o molor starter,

¢ Action; Cyele fanis) during unvecupied periods.

7. Display: Supply-fan on-off indication.

B. Start and Stop Return Fanis):

L. Initiate: Occupied Time Schedule:

a. Input Device: DDC system time schedule.

b. Ouput Device: Binary outpul W motor slarter.

c. Action: Energize fans when supply fans are energized.
2. Initiate: Unoccupied Time Schedule:

a. Input Device: DDC system demand.

b. Output Deviee: Binary oulpul w motor slarter.

c. Action: Energize fans when supply fans are energized.
3. Unoceupied Ventilarion:

a. Input Device: DDC system time schedule and output.

b. Output Device: DDC system binary oulput o moLot slartet.

C. Action: Cycle fan(s) during unoccupied periods.

4, Display: Return-fan on-off indication.
. Mixed-Air Control:

L. Occupied Time Schedule:

a. Input Device: DT system time schedule.
b. Output Device: DDC system oulpud,
c. Action: Euable control.
2 Minimun Mosition:
a. Input Device: DDC system time schedule.
b. Outpul Device: DDC system analog outpui o modulating damper acluator(s).
c. Action: Outdovr-air dampers to minimum position.

3

Heating Reset:
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a. Input Device: DIDC systemn software.

b. Outpul Device: DD system analog ougpui o modulating damper actuator(s).

c. Action: Set outdoor-air dampers to mininim position.

4. Cooling Reset:

a. Input Device: Outdoor- and return-air, duct-mounted thermostats.,

b. Outpul Device: DU system analog outpul Lo damper aclualor(s).

¢ Action: Set outdoor-air dampers to minimum position when outdoor-air enthalpy

cxceeds veturn-air enthalpy

5. Unoceupied Time Schedule:
a. Input Device: DD sysiem ume schedule.
b. Ourput Device: DDC system analog ougmt to modulating damper actuator(s).
<. Action: Position cutdoor- and relicf-air dampers closed and retarn-air dampers
open.
6. Display:
a. Mixed-air-temperatare indication.
b. Mixed-air-temperature set point.
c. Mixed-air damper position.

D.  Filiers: During occupied periods, when (an is runming, differendal air-pressure transmillers

exist.
L. Occupied Time Schedule:
a. Input Device: DDC system time schedule.
b. Ourput Device: DDC system output.
c. Action: Enable control.
2. Differential Pressure:
a. Tnput Device: Differential-pressure switches,
b. Output Device: DDC system alarm,
c. Action: Signal alarm on low- and high-pressure conditions.
3. Display:
a. Filter air-pressure-drop indication.
b. Filter Tow-air-pressure sel point.
c. Filter high-air-pressure set point.

E. Hydronic Heating Coil:
L. Occupied Time Schedule:

a. Input Device: DDC system time schedule.
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by. Output Device: Binary output.
c. Action: Enable conirol.
2. Discharge-Air Temperamre:
a. [nput Device: Electronic temperatore sensor.
b, Output Device: Normally open modulating control valve.
c. Action: Maintain supply-air temperature set point of 55 deg F (13 deg ).
3. Temperature Reset:
a. [put Device: Electronic temperamre sensor in refurn air.
b. Output Device: DDC system in straight-line relationship for the following
conditions:

1) 65 deg F (18 deg €) when return-air Lemperawure 8 70 deg F (21 deg C).

c. Action: Resel supply-air temperature sel poinl ol 110 deg F.
4. Temperature Resel:

a. [nput Device: DDC systerm with tnput from raom temperatire sensors.

L. Output Device: DDC system.

c. Action: Resel supply-air emperature in response Lo greatest heating demand.
5. Unoccupied Time Schedule:

a. Input Deviee: DDC sysiem tme schedule and outpud.

b. Output Device: DDC system binary output.

c. Action: Enable normal control when [an i3 eyeled on.
6. Display:

Fan-discharge air-temperature indication.
Fan-discharge air-temperamre ser point.
Mealing-coil air-temperature indication,
Heating-coil air-temperature set poinr.
Heating-coil control-valve position.

GG T

T, Re-Heat Coll:

L. Occupied Time Schedule:
a. Input Device: DIXC syslem time sehedule,
b. Ourpur Device: Binary output.
e, Action: Enable control.
2, Discharge-Air Temperature:
a. Input Device: Tlectronic temperature sensor.
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by. Output Device: Normally open modulating control valve.
c. Action: Mainlain supply-air temperature sel point of 55 1o 65 deg F as required Lo

maintain the space humidity set point.

3. Temperature Reset:
a. Input Device: Llectronic temperature and humidity sensor in return air.
b. Ouipul Deviee:  DDXC system in straighi-line relationship Tfor the Tollowing
conditions:
1) 65 deg F (18 deg C) when return-air temperature is 70 deg F {21 deg C).
c. Action: Reset supply-air temperature set point of 65 deg F.
4. Temperature Reset:
a. Input Device: DDC systemn with input from room temperature sensors.
b. Outpul Device: DD system.
c. Action: Reset supply-air temperature in response to required reheat demand to
meetl humidity scl peoint.
5 Unoccupied Time Schedule:
a. Input Deviee: DD system ume schedule and outpul.
b. Output Device: DDC system binary output.
c. Action: TFnable normal control when fan is cycled on,
6. Display:

a Fan-discharge air-temperature indication.
b. Fan-discharge air-temperature set point.
Re-Heat coil atr-temperature indication.
Re-Tleal coil afr-lemperalure sel point.

& Re-Heat coil control-valve position.

<]

<. Hydronic Cooling Coil:

L. Oceupied Time Schedule:

a. Tnput Device: DI system time schedule.

b. Outpul Device: Binary outpul.

C. Action: Enable control.
2. Discharge-Air Temperature:

a. Input Device: Electronic temperature sensor,

h. Oumput Device: Normally open modulating control valve.

c. Action: Maintain supply-air remperature set point of 55 deg F (13 deg O).
3. Temperature Reset:
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a. Input Device: Electronic temperature sensor in return air,
b. Output Device:  DDC system o glraighl-line relationghip Tor the following
conditious:

1) 65 deg F (18 deg C) when return-air temperature is 70 deg F (21 deg ).

c. Action: Reset supply-air temperature set point of 55 deg F (13 deg O,
4, Temperature Reset:

a, Tnput Device: DIXC system with input from room temperature sensors.

b. Ourput Device: DDC system.

c. Action: Reset supply-air temperature in response to greatest heating demand.
A Unoccupied Time Schedule:

a. Input Device: DDC system time schedule.

b. Output Device: Binary outpul.

c. Action: Disable control.
6. Display:

a. Fan-discharge air-temperature indication,

. Fan-discharge air-temperalure sct point,

c. Cooling-coil air-temperature indication.

d. Cooling-coil air-temperature sct point,

Cooling-coil control-valve pusition.
Cold-deck air-temperature indication.
Cold-deck air-Lemperature set point.

o

H.  Coordination of Air-Handling Unit Sequences: Ensure that mixed-air, heating-coil, re-heat coil
and couling-coil controls have commeon inputs and do not overlap in function.

L Operator Station Display: Indicate the following on operator workstation display terminal:

DD system graphic.

DDC system on-olT indication.

DDC system occupiedunoccupied mode.
Outdoor-air-temperature indication,
Supply-fan on-off indication.
Supply-fau-discharge static-pressure indication,
Supply-lan-discharge static-pressure sel point.
Supply-fan airflow rate.

Supply-fan speed.

Remrn-tan on-oft indication.

Return-air static-pressure indication,
Reyrn-air slatic-pressure s¢t poinl,
Return-fan airflow rate.

Return-fan speed.

Building static-pressure indication.

D A ol

- — — &
M=o

—
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16. Building static-pressure set point.

17. Mixed-air-lemperature indicalion.

18,  Mixed-air-temperatire set point.

9. Mixed-air damper position.

20. Relative humidity indication.

21.  Relative humnidity set point.

22, Relative humidity control-valve position.
23, Filter air-pressure-drop indication.

24, Filter low-air-pressure sel point,

25, Filwer high-air-pressure set point.

26.  Fan-discharge air-temperature indication.
27, Fan-discharge air-temperature set point.
28, Heating-coil air-temperature indication.
29, Healing-coil air-temperature scl point,
30. Heating-coil control-valve position.

31.  Re-Heat coil air-temperature indication.
32, Re-Heat coil air-temperatire set point.

N]
-+

33.  Re-Heat coil control-valve position.
34, Cooling-coil air-lemperature indication.
35, (ooling-coil air-temperature ser point.
36, Cooling-coil control-valve position.
37.  Room temperature indication.
38. Room temperature set point.
39, Room humidily indicalion.
40.  Room humidity set point.
1.6 TERMINAL UNIT OPERATING SEQUENCE

A.  Unit Heater, Hydronic:

1. Room Temperalure:
a. [nput Device: Electronic temperatare sensor.
[5. Output Device: DDC system binary output.
c. Action: Cyele [an Lo maintain Lempetature.
2. Low-Temperatire Safecy:
a. Input Device: Line-voltage, on-off thermostat, pipe mounted.
. Output Device: Hard wired.
c. Action: Stop fan when return headng-water lemperature (alls below 35 deg F (2
deg €.
3. Display:
a. Room temperature indication.
b. Room lemperature sel point.

B.  Unit TTeater, Cleetric: Room thermosiat eyeles fan and scquenecs siages ol healing.
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1.7 VENTILATION SEQUENCES

A, Combustion-Air, Makeup Unit Control, Hydronic:  Start fan when served appliance burner

starts; room thermostat madulates control valve.

B.  Gravity Roof Ventilator: Room thermostat opens dampers.

C. Exhaust Fan: DDC system schedules fan operation.

D.  Kitchen Exhaust Fan: Manual toggle switch starts tan and energizes makeup air unit.

PART 2 - PRODUCTS (Nat Applicable)

PART 3 - EXECUTION

3.1

A

3.2

A

B.

GRAPHIC DISPLAY

Provide graphic displays for £ach system, (boilers, pumps, €tc.) as applicable to the system type.
All selpoints shall be capable of being adjusled by the user. The conlrols contractor shall
provide all necessary controllers, sensors, ete.

L. System graphic.

2. System o off indication.

3. System day/night mode.

4, Primary pump on-ott indication.

5. Seeondary or standby pump onfotf indication.
6. Ourzide air temperamre indicarion.

BOTLER CONTROL SYSTEM

Baoiler Lead/Lag: The Building Management System {BMS) shall determine the weeky lead
boiler, energizes lead boiler conrrol system at remperature below 55 degrees F {adjustable)
outside air. The lead pump shall start prior o the boiler control system is encrgived. Provide
control system interlock between boiler combustion controller and lead pump operation based
upon boiler selection by the combustion controller.

Boiler Reom Combustion Air: When the boiler combustion control {BCY system determings that
a botler is ready Lo ite via a prool open damper blade switch, a dry contact closure in the BC
opens normally closed, two-position combustion damper through the BMS. In addition, the
associated botler pump shall slart and cireulale water Lo the main supply and relurn piping
primary laop. The boiler pump shall continually operate even if the burner is not tiring at the
momgeut. The beiler pump shall stop only when the BC determines that the boiler is ready to
ghut down. The bailer pump shall be provided with a Tow swilch or current sensor signaling the
BMS that the pumnp has started aud shall prevent the boiler from firing if the pump fails to start.
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C. Secondary Pumps Lead/Lag: BMS determines weekly lead primnatry and secondary pump -1 or

P-2, P-3 or P-4, and P-5 or P-5. Belore the boiler sysiem is energized, the 1ead pumps ghall slart
at temperatures below 60 degrees F o o(adjustable) outside air (occupied), 45 degrees F
(adjustable) ouside aiv {(unoccupicd). A current sensor in the sclected pump shall verify pump
operation. If the lead pump fails to start. an alarm shall be initiated at the local DDC panel and
all operator workstations on the network and the lag pump shall be started.

Hot Water Reset: The BMS shall determine the hot water sctpoint on the basis of a proportional
reset schedule beoween 150 degrees F {adjustable) at 50 degrees {adjustable) ontside air and 180
degrees F {adjustable) at 0 degrees F radjustable) outside air. When outside air falls below 40
degrees F {adjustable) the lag boiler shall be enerpazed based on load demand and modulaie
firing from low, medium or high as required, while the lead boiler is firing up to 100% when
outside air falls to 0 degrees T. The signal to the modulation position the boilers are receiving
ghall be 4-20 ma (or the modulation cireuil.

Baoiler Emergency Shutdown: If any emergency shutdown switches located at the boiler rooms
exits are activated, then the firing system of all Doilers shall be de-energized immediately
ceasing boiler firing and shutting down fucl supply.

NI OF STHCTTON 230993
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SECTION 231123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, Seetion Ineludes:

L. Pipes, mibes, and fittings.
2. Piping specialties.
3. Piping and lubing joining maicrials.
4. Valves.
s Pressure regulators.
6. Service melers.
7. Conerete bases.
1.3 DEFINITIONS

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

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

C.  Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient

temperatures and weather conditions. Examples include rooftop locations.

|4 PTRFORMANCT REQUIRTMENTS
A, Minimum Qperating-Pressure Ratings:
1. Piping and Valves: 100 psig (690 kPa) minimum unless otherwise indicated.
2. Service Regulators: 65 psig (450 kPa) minimum unless otherwise indicated.
3. Mininmum Qperating Pressure of Service Meter: 5 psig (345 kPa).
B.  Natural-Gas System Pressures within Buildings: Two pressure ranges. Primary pressure is

more than (1.5 psig (3.45 kPa) but not more than 2 psig {13.8 kPa), and is reduced o secondary
pressure of 0.5 psig (3 45 kPa) or less.
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C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment,
including comprchensive engineering analysis by a qualilied professional engineer, using
performance requirements and design criteria indicated.

1.5 SUBMITTALS

A, DProduct Data: For each type of the following:

L. Piping specialties.

2. Corrugated, stainless-steel tubing with associated componeuts,

3. Valves. [Include pressure rating, capacity, sewings. and electrical connection data of
selected models.

4. Pressure regulalors. Tndicate pressure ratings and capacities.

3. Service meters.  Indicate pressure ratings and capacities.  [nclude bypass fitings and
meter bars.

6. Diclectric fiwings.

B.  Shop Drawings: For facility natural-gas piping layout.  [nchide plans, piping layout and

glevations, sections. and details for fabrication of pipe anchors, hangers, supports for multiple
pipes, alignment guides, cxpangion joints and loops, and attachments of the same o building
structure. Detail location of anchors, alighment guides. and expansion joints and loops.

L. Shop Drawing Scale: 1/4 inch per foot {1:50).
2. Detall mounting, supports, and valve arrangements for service meler assembly and
pressure regulator assembly.
€. Delegated-Design Submital: For namral-gas piping and equipment indicated to comply with
performance requirements and design criteria, including analysis data signed and scaled by the

qualified profcsgional engineer respongible for their preparaiion.

L. Detail fabrication and assembly of selsmic restraints.
2. Desian Caleulations: Caleulate requirements for selecting seismic restraints.

D. Coordination Drawings: Plans and details, drawn to secale, on which natural-gas piping is
shown and coordinated with other installations, using inpuc from installers of the items

involved.

E. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with
other serviees and utililies.

F. Qualificaton Data: For gualificd professional engincer,
(. Welding cernificates.
1. Field quality-control reports.

I Operation and Maintenance Data:  For motorized gas valves, pressure regulators and service
meters to include in emergency, operation, and maintenance maunuals.
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1.6 QUALITY ASSURANCE

A, Steel Support Welding Qualifications:  Qualify procedures and personnel  according to
AWS D1I/DL M, "Soucaral Welding Code - Steel.”

B.  Pipe Welding Qualifications: Qualify procedures and operators aceording to ASME Bailer and
Pressure Vessel Code.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

1.7 DELIVERY, STORAGE, AND ITANDLING

A.  Handling Tlammable Liquids: Remove and dispose of liquids from existing natural-gas piping
aceording to requirements of anthorities having jurisdiction.

B.  Deliver pipes and mbes with factory-applied end caps. Maintain end caps through shipping,
storage, aud handling te prevent pipe end damage and to prevent entrance of dirt, debris, and
moisiure.

€. Swore and handle pipes and tubes having factory-applied protective coatings to avoid damaging
coating, and protect from direct sunlight.

D.  Protect stored PE pipes and valves from direct sunlighit.

1.8 PROIECT CONDITIONS
A, Perform site survey. research public utility records, and verity existing utilicy locations. Contact
utilily-locating service for arca where Project is located.
1.9 COORDINATION
A, Coordinate sizes and locations of concrete bases with actual equipment provided.
B. Coordinate requitcments for acecss panels and doors for valves installed couecaled behind

finished surfaces.  Comply with requirements in Division 08 Scetion "Access Doory and
Frames."

PART 2 - PRODUCTS

2.1

A

PIPES, TURES, AND FITTINGS
Steel Pipe: ASTM A S3/A 53M, black stecl, Schedule 440, Type E or 8, (frade B.

1. Malleable-Tron Threaded Fillings: ASME B16.3, Class 150, standard patiern.
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2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket

welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-irou seat. ground joiut,
and threaded ends.

4, Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum  Class 150,
including bolts, nuts, and gaskets of the following material group, end counectious. and
facings:

a. Material Grroup: 1.1,

b. Eund Connections: Threaded or butt welding to match pipe.

c. Lapped Face: Not permiued undergronnd.

d. Gasket Materialzs: ASME B16.20, metallic. flat. asbestos free, aluminum o-rings,
and spiral-woeund metal gaskets.

c. Bolis and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless stec
undergronnd.

5. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of
cpoxy, adhesive, and PE.

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

6. Mechanical Couplmgs:

a. Mannfacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated iuto the Work include, but are not
Timiied 1o, the follawing:

1}y Dresser Piping Specialties; Division of Dresser, Inc.
2 Smith-Blair, Inc.

Steel flanges and tube with epoxy finish.

Buna-nitrile seals.

Steel bolts, washers, and nuts.

Coupling shall be capable of joining P pipe to PTE pipe, steel pipe to PT pipe, or
sleel pipe o steel pipe.

Steel body counlings iustalled underground on plastic pipe shall be factory
cquipped with anode.

o =

<

™

2.2 PIPING SPECIALTIES

A, Appliance Flexible Connectors:

e L —

Indeor, Fixcd-Appliance Flexible Connectors: Comply with ANST 721,24,
[ndoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
Outdeor, Appliance Tlexible Connectors: Comply with ANST 721,75,
Corrugated stainless-sieel wbing with polymer ¢oaling,

Operating-Pressure Rating: 0.5 psig (5.45 kla).

Fod Fittings: Zing-coated steel.

Threaded Ends: Comply with ASME B1.20.1.
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8

Maximum Length: 72 inches {1830 mum).

B. Quick-THsconneet Deviess: Comply with ANST 721 .41,

e

L

Copper-alloy convenience outlel and matching plug conngctor,
Nitrile seals.

Hand operated with automatic shutoff when disconnected,

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

C. Y-Pattern Strainers:

4.

Body: ASTM A 126, Class B. ¢ast iron with bolted cover and bottom drain connection.
End Conncctions:  Threaded ends Tor NPS 2 (DN 50) and smaller; lNanged ends lor
NPS 2-1/2 (DN 635) and larger.

Strainer Screen: 40-mesh startup strainer, and porforated stainless-steel basket with 50
pereent [ree area.

CWT Rating: 125 psig (862 kPa).

D. Basket Strainers:

L. Body: ASTM A 126, Class B. high-tensile cast iron with bolted cover and bottom drain
cohnection.
2. End Connections: Threaded ends tor NPS 2 (DN 50) and smaller; tlanged ends for
NPS 2-1/2 (DN 65) and larger.
3. Strainer Screen: 40-mesh starmap strainer, and perforated stainless-steel basket with 50
percent free area.
4. CWP Rating: 125 psig (862 kPa).
E. T-Pailern Strainers:
L. Bady: Ductile or malleable iron with removable access coupling and end cap for straimer
maintenance,
2. End Connections: Grooved ends.
3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 57
pereent freo arca.
4. CWP Rating: 750 psig (5170 kPa).
k. Weatherproof Vent Cap: (ast- or malleable-iron increaser fitting with corrosion-resistant wire
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end
sonnection.

b
s

JOINING MATTRTALS

A, Joint Compound and Tape: Suitable lor nawral gas.

B.  Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding malerials appropriate
tor wall thickness and chemical analysis of steel pipe being welded.
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C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F (540 dez O) complying

wilh AWS AS8/AS8M. Brazng alloys containing more than 0.05 pereent phosphorus are
prohibited.

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutott Valve Schedule” and "Aboveground Manual Gas
Shutoff Valve Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS 2 (DN 30) and Smaller: Comply with
ASME B16.33.

CWP Rating: 125 psig (862 kPa).

Threaded Ends: Comply with ASME B1.20.1.

Dryscal Threads on Flare Ends: Comply with ASME B31.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas

Shutoff Valve Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule”

Arricles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch (25 mm) and smaller.

0. Service Mark: Valves L1-1/4 inches {32 mm) to NPS 2 {DN 50} shall have initials

"WOG" permanently marked on valve body.

e b —

General Requirements lfor Metallic Valves, NPS 2-1/2 (DN 65) and Larger:  Comply with
ASME B16.38.

L. CWP Rating: 125 psig (862 kPa).
2. Flanged Bnds: Comply with ASMT B16.5 for stecl flanges.

3. Tamperproofl Feature: Locking feature for valves indicaled in "Underground Manual (Fas
Shutoff Valve Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule®
Articles.

4. Service Mark: Initials "WOG" shall be permanently marked on valve body.
One-Piece, Bronze Ball Valve with Bronze Trim: MSS 8P-110.

L. Manufacturers:  Subject to compliance with requirements, available manufacturers
olTering products thal may be incorporated into the Work include, but are not limited Lo,
the following:

a. BrassCratt Manufacturing Company: a Masco company.

b. Conbraco Tndustries, Tng.; Apollo Dhv,

c. Lyall, R. W. & Company, Tne.

d. MecDonald, A Y. Mfg. Co.

c. Perfection Comporalion; a subsidiary ol American Meter Company.

Rody: Bronsze, complying with ASTM B 584,
Ball: Chrome-plated brass.

Stem: Bronze; blowout proof,

Seats: Reinforced TFE; blowont proof.

SIS
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6. Packing: Separate packout with adjustable-stem packing threaded ends.
7. Ends: Threaded, Mared, or socket as indicated in "Underground Manual Gas ShuotolT
Valve Schedule™ and "Aboveground Manual Gas Shutoff Valve Schedule” Atticles.
8. CWP Rating: 600 psig (4140 kPa).
9, Listing: Valves NI'S 1 {DN 25} and smaller shall be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.
10, Rervice: Suitable for namral-gas service with "WOG" indicated on valve body.

E. Two-Piace, Full-Pott, Bronze Ball Valves with Bronze Trim: MSS SP-1 10.

e L

-~

s
R

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

BrassCrall Manulacwuring Company: a Masco company.

Conbraco Industries, Inc.; Apollo Div,

Lyall, R. W, & Company, Tne,

MeDonald, A. Y. Mitg. Co.

Perfection Corporation; a subsidiary of American Meter Company.

6 OEG TR

Body: Brouze, complying with ASTM B 584,

Ball: Chrome-plaled bronze.

Stem: Bronze; blowout proof.

Seats: Reinloreed TFE; blowoul prool.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff
Valve Schedule” and "Aboveground Manual {fas ShulolT Valve Schedule” Artcles.

CWT Rating: 600 psig (4140 kI'a).

Lisiing: Valves NPS 1 {DN 25) and smaller ghall be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" iudicated on valve body,

MOTORIZED GAS VALVES

A, Automatic Gas Valves: Comply with ANSI Z21.21.

bt

Manufacturers:  Subject to compliance with requirements, available manufacturers
olfering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

a. ASCO Power Technologies, LI'; Division of Emerson.
b. Dungs, Karl, Tne.

Earon Corporation; Controls Div.

LEelipse Combustion, Inc.

Honeywell International [ne.

Johnson Controls.

o 6

Body: Brass or aluminum.
Scats and Dise: Niurile rubber.,
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2.6

-V

Springs and Valve Trim: Stainless steel.

Naormally closed.

Visual position indicator.

Eleetrical operator for actuation by appliance automatic shutoft deviee.

Elcetrically Operated Valves: Comply with UL 429.

1.

e L

>

o %

Manufacturers:  Subjeet Lo comphanee with requirements, available manulaclurers
offering products that may be incorporated into the Work include, but are not limited to.
the lfollowing:

ASCQO Power Technologics, LP; Division of Tmerson.

Dungs, Karl, Inc.

Eclipse Combustion, Inc.

Goyen Valve Com.; Tyeo Environmental Systems.

Magnatrol Valve Corporation.

Parker Hannifin Corporation; Climale & Tndustrial Controls Group; Skinner Valve
Div.

£ Watts Regulator Co.; Division of Watts Water Teclmologies, Tue.

S

b T = P ]

Pilot operated.

Baody: Brass or aluminum.

Seats and Dise: Nitrile rubber.

Springs and Valve Trim: Stainless steel.

120-V ac, 60 Hz. Class B, continnous-duty molded coil, and replaceable.
NEMA ICS 6, Type 4, coil enclosure.

Naormally closed.

Visual position indicator.

PRESSURE REGULATORS

General Requirements:

=

Single stage and suitable for natural gas.

Steel jacket aud corrosion-resistant compongents,

Elevation compensator.

Fnd Connections:  Threaded for regulators NPS 2 (DN 50) and smaller; flanged for
regulatots NPS 2-1/2 (DN 65) and larger.

Service Pressure Regulators: Comply with ANSI Z21.8(.

1.

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

a Aclars,

b. American Meter Company.

<. Fisher Control Valves and Regulators; Division of Emerson Process Management,
d. [nvensys.
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e L

i I

14.
1.

2.

e, Richards Industries: Jordan Valve Div.

Body and Diaphragm Case: Cast ivon or dig-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Scatl Dise:  Nilrile rubber resistant o gas impurilics, abrasion, and delormation at the
valve port.

Orifice: Aluminum; interchangeable.

Seal Plug: Ulravioler-stabilized, mineral-fillad nylon.

Single-port. self-coutained regulator with orifice no larger than required at maxinmimn
pressure inlet, and no pressure scnsing piping axiernal 1o the regulaior.

Pressure regulator shall maintain discharge pressure setting downstream, and not exceed
150 pereent of design discharge pressurs at shutoff.

Overpressure Proteetion Device: Faclory mounted on pressure regulator.

Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected Lo vent piping.

Maxtimum Tnlet Pressure: 100 psig {690 kPa).

C. Line 'ressure Regulators: Comply with ANSI Z21.50.

L.

kL

o

1.
L1

12.

Manufacturers:  Subject o compliance with requirements, available manufacturers
olfering products that may be incorporated into the Work include, bul are not limited to,
the tollowing:

a. Actaris.

b. American Meter Company,

c. Eclipse Combustion, Tnc.

d. Fisher Control Valves and Regulators; Division of Emerson Process Management.

Invensys.
Maxitrol Company.
Richards Tndustrics, Jordan Valve Div,

oo

Rody and Diaphragm Casc: Cast ivon or dic-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zine-plated steel.

Scal Dise:  Nilrile rubber resistani o gas imputilics, abrasion, and delormation at the
valve port.

Orifice: Aluminum; interehangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, scf-coutained regulator with orifice no larger than required at maxinmum
pressure inlet, and no pressure sensing piping external 1o the regulalor.

Pressure regulator shall maintain discharge pressure setting downstream. and not exceed
1 50 pereent of design discharge pressure at shutoft,

Overpressure Protection Device: Factory mounted on pressure regulator.

Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected Lo vent piping.

Maximum Inlet Pressure: 2 psig (13.8 kPa).

D.  Appliance Pressure Regulators: Comply with ANSL 221,18,
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L. Manufacturers:  Subject to compliance with requirements, available maoufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:
a. Canadian Meter Company Ing.
b. Eaton Corporalion; Conirols Div.
C. Harper Wyman Co.
d. Maxitrol Company.
e SCP, Ine.
2. Bady and Diaphragm Case: Die-cast aluminum.
3. Springs: Zine-plated steel; interchangealle.
4, Diaphragm Plawe: Zine-plaled sicel.
A Seat Dise: Nitrile rubber.
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
&, Regulator may include vent limiting device, instead of veut connection, if approved by
authorities having jurisdiclion.
9, Maximum Inlet Pressure: 1 psig (6.9 kPa).
2.7 SERVI('E METERS

A.  Diaphragm-Type Service Meters: Comply with [ANSI B109.1] [ANSI B109.2].

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

a. Actlars.
b. American Meter Company.
c. Invensys.

2. Caser Die-cast aluminum.,

3. Connections: Steel threads.

4, Diaphragm: Synthetic fabric.

5. Diaphragm Support Bearings: Self-lubricating.

6. Compensation: Continuous temperature and pressure.

7. Meter Tndex: Cubic el

. Meter Case and Index: Tamper resistant.

9. Remete moter reader compatible,

0. Maximum Inlet Pressure: 100 psig (690 kPa).

1. Prossure Loss: Maximum 0.5-inch wg {124 Pa).

12, Accuracy: Maximum plus or minug 1.0 pereent,

B. Service-Meter Bars:
1. Manulaclurers:  Subject Lo compliance with requirements, available manulaclurers

offering products that may be incorporated into the Work include, but are not Limited to,
the lfollowing:
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a. Actaris.

b. American Meter Company.

c. Lyall, R. W. & Company, Inc.

d McDonald, A. Y. Mtz. Co.

&, Mueller Co; Gas Products Div.

f. Perfection Corporation; a subsidiary of American Meter Company.

2.8

Mallcable- or cast-iron frame for suppottiug scrvice meter.

[nelude offset swivel pipes. meter nuts with o-ring seal, and factory- or field-installed
dielectric unions.

Omil meler oflsel swivel pipes 11 gervice-metler bar dimensions match service-meler
CONNECTions.

Service-Meter Bypass Fittings:

L.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products thal may be incorporated into the Work include, but are not limited (o,
the tollowing:

a. Lyall, R. W. & Company, Inc.
b. Williamson, T. 12, Tnc,

Ferrous, tee, pipe fitting with capped side inlet for temporary natural-gas supply.
[ntegral ball-check bypass valve.

DIELECTRIC FITTINGS

Diclectrie Unions:

1.

L e

Manufacturers:  Subject to compliance with requirements, available manufaciurers
offering products that may be incorporated into the Work include, buc are not limited ro,
the lfollowing:

Capitol Manulacluring Company.

Central Plastics Company.

Hart Tndustrics Tnternatioual, Tng,

McDonald, A. Y. Mlz. Co.

Watts Regulator Co.; Division of Watts Water Teclmologies, Tue.
Wilkins; Zurn Plumbing Products Group.

o

mE oG

Mintmum Operating-Pressure Rating: 150 psig (1034 kPa).

Combination fitting of copper alloy and ferrous materials.

Insulating materials suitalle for natural gas.

Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint,
plaiu, or welded end connections that mateh piping system materials,

Diclectric Flanges:
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L. Manufacturers:  Subject to compliance with requirements, available maoufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:
a. Capitol Manufacturing Company.
b. Ceniral Plasties Company.
C. Wats Regnlator Co.; Division of Watts Water Technologies, Inc.
d. Wilkins;, Zuri Plumbing Products Group.
2. Mintmum Operating-Pressure Rating: 150 psig {1034 kPa).
3. Combination fitting of copper alloy and ferrous materials.
4. Insulating materials suitalle for natural gas.
5.

Combination [iing of copper alloy and icrrous malterials with threaded, brazed-joint,
plain, or welded end connections that match piping systein materials.

Diglectric-Flange Kits:

L.

S

& LA

Manufacturers:  Subject to compliance with requirements, available mamufacturers
olfering praducts thal may be incorporated into the Work include, but are not limited 1o,
the following:

a. Advance Products & Systems. Ing.
l>. Calpico Tnc.

C. Central Plastics Company.

d. Pipeline Scal and Tnsulator, Tuc.

Mininmm Operating-Pressure Rating: 150 psig ¢ 1034 kP'a).

Companion-flange assembly tor figld assembly.

Include flanges, tull-face- or ring-type neoprene or phenolic gasket. phenolic or PE bolt
sleeves, phenolic washers, and sieel backing washers,

[nsulating marterials suitable tor natral gas.

Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint,
plain, or welded end connections that match piping system matenials.

LARELING AND IDENTIFYING

Deteetable Warning Tape:  Acid- and alkali-resistant, PE (ilm warning ape manulactured (or
marking and identifying underground utilities, a minimum of & inches (150 mm) wide and 4
mils (0.1 mm) thick, continnously inscribed with a description of utility, with metallic core
encased in a pratective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches {750 mm) deep; colored yellow.
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PART 3 - EXECUTION

¥R

¥R}

(Y

£

EXAMINATION

Examine roughing-in for natural-gas piping system to wverify actual locations of piping
conneetions before cquipment installation.

Procced with installation only ailer unsatis(aclory condivons have been correcled.

PREPARATION
Close equipment shutoff valves before turning off natural gas to premises or pipiug scetion,

Inspect natural-gas piping according the Tnternational Fuel Gas Code o determine thal natural-
gas utilization devices are mimed off in piping section atfected.

Comply with the International Fuel Gas Code requirements for prevention of accidental
ignition.

OUTDOOR PIPING INSTALLATION

Comply with the International Fugl Gas Code for installation and purging of narural-gas piping.
Install underground, natural-gas piping buried at least 36 inches {900 nuny> below finished
grade.  Comply with requirements m Division 31 Scetion "Earlh Moving" for excavaling,

trenching, and backfilling.

L. If natural-gas piping is installed less than 36 inches (900 mun) below finished grade,
wstall it in containment conduit,

Install underground, PT, natural-gas piping according to ASTM DT> 2774,

Steel Piping with Prolective Coating:

1 Apply joint cover kils Lo pipe alier joining Lo cover, seal, and prolect joinls.

2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

3. Replace pipe having damaged PE coating with new pipe.

Copper Tobing with Protective Coating:

L. Apply joint cover kits aver wbing to cover, seal, and protect joints.
2. Repair damage to PT ceating on pipe as recommended in writing by protective coating

manulaciurer.

[nstall fittings for changes in direction and branch connectivns.
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G, Iostall pressure gage upstream and downstreain from each service regulator. Pressure gages are

34

gpectfied in Division 23 Scction "Meters and Gages Tor TTVAC Piping."

INDOOQOR PIPING INSTALLATION

Comply with the Tnternational Tuel Gas Code for installation and purging of natural-gas piping.
Drawing plang, schemalics, and diagrams indieale general location and arrangement of piping
systems. [ndicated locations and arrangements are nsed to size pipe and calenlate friction loss,
expansion, and other design considerations.  Tnstall piping as indicated unless deviations to

layout are approved on Coordination Drawings.

Arrange for pipe spaces, chases, slots, zleeves, and openings in buildine stuctore durin
f=] h kL h h =}
progress of construction, to allow for mechanical installations.

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

Install piping indicated w be exposed and piping in equipment rooms and serviee areas al right
angles or parallel to building walls. Diagonal nuss are prohibited unless specifically indicated
otherwise.

Install piping above accessible ecilings Lo allow sullicient space for ceiling panel removal,
Locate valves for easy access.

Install natural-gas piping at uniform grade of 2 pereent down loward drip and sediment Lraps.
[natall piping free of sags and bends.

Install finings for changes in direction and branch connections.

Verity final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements,

Drips and Scdiment Traps:  Tastall drips at points where condensale may colleet, including
service-meter ourlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

l. Construet drips and sediment traps using tec fitting with bottom outlet plugaed or capped.
Use nipple a mimimum length of 3 pipe diameters, bul not less than 3 inches {75 mm)
long and same size as counected pipe. Install with space below bottom of drip to remove
plug or cap.

Extend rehici vent conneclions [or serviee regulators, hine regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.
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0.

L.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in Moor channels unless indicated Lo he exposed Lo view.

Conecealed Location Installations:  Except as specified below, install concealed natural-gas
piping and piping installed under the building in containment conduit constructed of steel pipe
wilh welded joints as deseribed m Part 2. Install a vent pipe from eontainment conduil Lo
ontdoors and terminate with weatherproot vent cap.

L. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be
installed in accessible spaces withoul conlainment conduil.

2. [t Floors: Install nawral-gas piping with welded or brazed jointz and protective coating
in cast-in-place concrete floors. Cover pipiug to be cast in concrete slabs with minimum
ol’ 1-1/2 inches {38 mm) of concrete. Piping may not be in physical contacl with other
metallic structures such as reinforcing rods or electrically neutral conductors. Do not
embed piping in concrete slabs containing quick-set additives or cinder aggregate,

3. [n Floor Channels: [nstall namral-gas piping in tloor channels. Channels must have
cover and De open to space above cover for veutilation.

4, In Walls or Partitions:  Proieel wbing installed mmside partitions or hollow walls from
physical damage using steel striker barriers at rigid supports.

a. Exceprion: Tubing passing through partitions or walls does not require striker
barriers.

5. Prohibited Locations:
a. Do not install nawral-gas piping in or through circulating air duets, clothes or trash
chutes, chimmeys or gas vents {flues), ventilating ducts, or dumbwaiter or elevator
shafts.

b. Da not mstall natural-gas piping in solid walls or partitions.

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

Connect brangh piping from top or side of horizontal piping.

Install unious in pipes NPS 2 (DN 507 and smaller, adjacent to cach valve, at final counection to
each piece of equipment. Unions are not required at tlanzed connections.

Do not use natural-gas piping as grounding electrode.

Install sirainer on inler of each line-pressure regulator and auromatic or electrically operaced
valve,

Install pressure gage downstream from cach line regulator. Pressure gages are specified in
Division 23 Section "Meters and Gages for HVAC Piping."

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 23 Section "Sleeves anud Sleeve Seals for HVAC Piping.”
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X.  Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with

3
ih

3.7

Y.

requitements Tor sleeve scals speeified in Diviston 23 Scelion "Sleeves and Sleeve Seals for

HVAC Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with
requitements for exculcheons speeilied in Division 23 Section "Esculeheons [or ITVAC Piping.”
SERVICE-METER ASSEMBLY INSTALLATION

Tnstal! service-meter assemblics aboveground, on conerete bases,

Install metal shutofi valves upstream irom service regulalors, ShulofT valves are nol required al
second regulators it cwo regulators are installed in series.

Install strainer on inlet of service-pressure regulator and meter set.

[nstall service regulators mounted outside with vent outlet horizontal or facing down. [nscall
screen in vent eutlet if not integral with service regulator,

Install metal shutoff valves upstream from service meters. Install dielectric fittings downstream
from service meters.

Install service meters downstream from pressure regulators.

[nstall metal bollards to protect meter assemblies. Comply with requirements in Division 05
Scetion '"Metal Fabrications™ for pipe bollards.

VALVE INSTALLATION

Install manual gas shutoff valve for each gas appliance ahead of cormgated stainless-steel
lubihg, aluminum, o copper conheclor.

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space adequate
for servicing and testing,

Install earthquake valves aboveground outside buildings according to listing.

Tnstall anode for metallic valves in underaround PT- piping.

PIPING JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debriz from inside and outside of pipe and fitings befors
assembly.
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C. Threaded Joiuts:

G.

T

Thread pipe with tapered pipe threads complying with ASMT. B1.20.1.

I

2. Cut threads full and clean using sharp dies.

3. Ream threaded pipe emds to remove bures and restore full inside diameter of pipe.

4. Apply appropriate lape or thread compound o external pipe threads onless dryseal
threading is specified.

d;

Damaged Threads: Tro not use pipe or pipe fittings with threads that arc corroded or
damaged. Do nor use pipe sections that have cracked or open welds.

Welded Jaints:

L. Construet joints according to AWS D10.12/D10.12M, using qualified processes and
welding opetators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manutacturer ac tield welds

and where damage 1o coaling oceurs during consiruction,

Brazed Joinls:  Construct joints according lo AWS's "Brazing TTandbook,” "Pipe and Tube"
Chaprer.

Flanged Joints: Install gasket material. size, type, and thickness appropriate for natural-gas
service. Install gasket concentrically positioned,

Flared Joints:  Cul tubing with roll culiing wol. Flare tube end with ol o resull in fare
Jdimensions complying with SAE J513.  Tighten tinger tight, then use wrench., Do not
overtighten.

HANGER AND SUPPORT INSTALLATION

Install seismic restraints on piping. Comply with requirements tor seismic-restraint devices
speeilied in Division 23 Scetion "Vibration and Seismic Controls for TIVAC Piping and
Equipment.”

Comply with requirements for pipe hangers and supports specified in Division 23 Section
"Hangers and Supports for HVAC Piping and Tquipment!

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

I NI'S 1 {DN 25) and Smaller: Maximum span, 96 inches (2438 min); minimum rod s1ze,
3/ inch (10 mun).

2. NPS 1-1/4 (DN 32): Maxitmum span, 108 inches {2743 mm); minimum rod size, 3/8 inch
(10 mm).

3. NPS 1-1/2 and NPS 2 (IPN 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 635 to DN 901 Maximum span, 10 feet (3 m); minimum rod
gize, 1/2 inch (13 mm).
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A, NPS 4 {DN 1007 and Larger: Maximum spau, 10 feet (3 m): minimum rod size, 5/8 inch

(15.8 mm).

39 CONNECTIONS

A, Conneel Lo ulility's gas main according o ulility's procedures and requirements.

B.  [Install nalural-gas pipmg cleetrically continuous, and bonded Lo gas appliance equipment
gronnding conductor of the cirenit powering the appliance according to NFPA 7.

. Install piping adjacent to appliances to allow service and maintenance of appliances.

D.  Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches (1800 mm) of cach gas-fired applianee and cquipment. Install union between valve
and appliances or equipment.

E.  Sediment Traps: Install tee fitking with capped nipple in bottom to form drip, as close as
practical to inlet of cach appliatec,

3.10 LABELING AND IDENTIFYING

A. Comply with requirements in Division 25 Section "Identification for HVAC Diping and
Equipment" (or piping and valve identfication.

B.  Install deteetable warning tape directly above gas piping, 12 iches (300 mm) below finished
grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

3.11 PATNTING

A, Comply with requirements in Division 09 painting Sections for painting interior and exterior
natural-gas piping.

B.  Paint exposed, exterior metal piping. valves. service reaulators, service meters and meter bars,
garthquake valves, and piping specialties, except components, with factory-applied paint or
prorective coating,

L. Alkyd System: MPIEXT 5.1D.
a. Prime Coat: Alkyd anticorrosive metal primer,
b. Intermediate Coat: Fxierior alkyd enamel matching Lopeoal.
c. Topeovat: Exterior alkyd enamel {tlat).
d. Color: Gray or safety vellow where required.
C.  Painl cxposed, interior metal piping, valves, serviee regulators, service meters and meter bars,

garthquake valves. and piping specialties, except components, with factory-applied paint or
protective coating.

I. TLatex Over Alkyd Primer System: MPTINT 5.1Q.
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a Primme Coat: Alkyd anticorrosive metal primer.
b. Iniermediaie Coal: Interior latex matching Lopcoal.
Topeoat: Interior latex {flat).

Color: Gray or sately yellow where required.

e o

2. Alkyd Sysiem: MPIINT 5.1E.

a. Prime Coal: Alkyd anlicorrosive metal primer,
b. Intermediate Coat: Interior alkyd matching topeoat.
c. Topeoat: Tnlerior alkyd {1at).
d. Color: (rray or safety vellow where required.
D.  Damage and Touchup: Repair marred and damaged factory-applied finishes with marerials and

by procedures to mateh original factory finish.

3.12 CONCRETE BASES

A, Concrete Bases: Anchor equipment to concrete base according to seismic codes at Project.

L. Construet conerete bases of dimensions indicatsd, but not less than 4 inches (100 nun)
larger in both dircctions than supported unil.

2. [nstall dowel rods o connect concrete base to conerete floor. Unless otherwise indicated,
install dowel rods ou 18-inch {(450-mm) centers around the full perimeter of the base,

3. Install epoxy-coated anchor bolls tor supported equipment that exlend through conerele
base, and anchor into structural concrete floor.

4. Place and sccure anchorage devices. Use supported equipment manulaclurer's selling

drawings, templates, diagrams, instructions. and directions furnished with items to be

embedded.

Install anchor bolws 1o elevalions required (or proper atachment Lo supported equipment.

0. Use 3000-psig {20.7-MDPa), 28-day. compressive-strength concrete and reinforcement as
gpecilied in Division 03 Scction "Cast-in-Place Conerete”

. LA

[¥E}
—_
¥}

FIELD QUALITY CONTROL
A, Perform tests and inspections,
B.  Tests and Tnspections:

1. Test, inspect, and purge natural gas aceording Lo the Tniernational Fuel Gas Code and
authoriries having jurisdiction.

. Nawral-gas piping will be considered defective if it does not pass tests and ingpections.

D.  Prepare test and inspection reports.
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3.14 DEMONSTRATION

A, Tngage a factory-authorized service representative to train Ownet's mainteunauce persoungl to

315

3.16

317

adjust, operate, and maintain earthquake valves.

OUTDOOR PIPING SCHEDULR

Underground natural-gas piping shall be the following:

L. Steel pipe with wrought-steel fittings and welded joints. or mechanical couplings. Coat
pipe and fittings with protective coating for steel piping,

Aboveground natural-gas piping shall be the following:

l. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

Containment Condnit: Steel pipe with wrought-steel] fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.
INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN (.5 PSIG {3.45

kPa)

Abaveground, branch piping NPS 1 {DN 25) and smaller shall be the Tollowing:
L. Steel pipe with malleable-iron fittings and threaded joints.

Aboveground, distribution piping shall be one of the following:

L. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-sicel filings and welded joints.

Containmenl Conduit: Steel pipe with wrought-steel fittings and welded jornls, Coatl pipe and
fittings with protective coating for steel piping.

Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or

wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective
coatng for steel piping.

INDOOR PIPING SCTIEDULE FOR SYSTEM PRESSURES MORE TITAN 0.5 PSIG (3.45
kPa) AND LESS THAN 5 PSIG (534.5 kPa)

Abovesround, branch piping NPS 1 {DN 25) and smaller shall be the following:
L. Steel pipe with malleable-iron fittings and threaded joints.

Aboveground, distribution piping shall be onc of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with steel welding fittings and welded joints.
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C. Underground, below building, piping shall be one of the following:

l. Steel pipe with malleable-iron fittings and threaded joints,
2. Steel pipe with wrought-steel fittings and welded joints.

Containment Conduit:  Steel pipe with wronght-steel fittings and welded joints.  Coat
underground pipe and fittings with protective coating for steel piping.

Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or
wronght-steel fittings with welded joints. Coat underground pipe and fittings with protective
coating for steel piping.

ABOVEGROUND MANUAL (fAS SHUTOFF VALVE SCHEDULE

Valves for pipe sizes NPS 2 (DN 30) and smaller at service meter shall be one of the following:

L. One-piece, bronze ball valve with bronze trim.
2. Two-picee, full-port, brenze ball valves with bronze trim.,

Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter shall be the following:
l. Twao-picee, full-part, bronze ball valves with bronze trim.,

Distibution piping valves for pipe sizes NPS 2 (DN 50) and smaller shall be one of the
following:

I One-piece, bronze ball valve with bronze trim.
2. Two-piece, full-port, bronze ball valves with bronze trim.

Distribution piping valves tor pipe sizes NPS 2-1/2 {DN 63) and larger shall be the following:
1. Twa-picee, [ull-port, bronze ball valves with bronze trim.
Valves in branch piping for single appliance shall be one of the Tollowing:

1. One-piece, bronze ball valve with bronze trim.
2. Two-piece, tull-port, bronze ball valves with bronze trim.

END OF SECTION 231123
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, This Seclion includes pipe and [iling materialg, jointhg methods, special-duly valves, and
specialties for the following:

L. Hot-water heating piping.
2. Chilled-water piping.
3. Dual-temperatire heating and cooling water piping.
4, Condenser-water piping.
5. Glycol cooling-water piping.
6. Makeup-water piping.
7. Condensale-drain piping.
8 Blowdown-drain piping.
9. Air-vent piping.
140, Ralety-valve-inlel and -oullel piping.
B.  Related Sections include the following:
L. Division 23 Section "Hydronic Mumps" tor pumps, moters, and accesgories for hydronic
piping.
1.3 PERFORMANCE REQUIREMENTS

A.  Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature:

TTot-Water TTealing Piping: 125 psig ail 200 degr F (93 deg ()

Chilled-Water Piping: 125 psig at 200 deg F {95 deg O).

Makcup-Water Piping: 80 psig (552 kPadat 150 deg T (66 deg OO,

Condensale-Drain Piping: 150 degr F {66 deg ).

Blowdown-Draiu Piping: 200 deg F (93 deg O)

6. Air-Venl Piping: Piping: 200 deg F (93 deg ).

7. Satery-Valve Inlet and Oudet Piping:  Equal to the pressure of the piping system to
which it is attachesl.

e

HYDRONIC PIPING 232113-1



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILE, NY 2584 MIDDLETOWN, NY 10940
1.4 SUBMITTALS

A, Product Data: Tor cach type of the following:

IT.

1. Plastic pipe and fitings with solvent cement,

2. RTRP and RTRF with adhesive.

3. Pressure-seal fittings.

4, Valves.  Tnclude Now and pressure drop curves based on manulacturer's Lesting lor
calibrated-orifice balancing valves and automatic flow-control valves.

5. Adr control deviees.

6, Chemical treatment.

7. Hydronic specialties.

LEED Submittal:

I Product Trata for Credit TQ 4.1: Tor solvent cements and adhesive primers, including
prinied slatement of VOC content.

Shop Drawings: Detail, at 1:4 {1:50) scale, the piping layont, fabrication of pipe anchors,
hangers, supports for multple pipes, alignment guides, expansion joimts and loops, and
altachments of the same Lo the building siructure. Detanl location o anchors, alignment guides,
and expansion joints and loops.

Welding certificates.
Qualification Data: For Tustaller.
Field quality-control test reports.

Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty
valves to inelude in emergency, operation, and maintenance mannals.

Water Analysis: Submil a copy of the water analysig o illustrale water quality available al
Project site.

QUALITY ASSURANCE
Installer Qualifications:

L. Lnstallers of Pressure-Sealed Joints: Lostallers shall be certified by the pressure-seal joint
manufacturer as having been trained and qualified to join piping with pressure-seal pipe
couplings and fittings.

2. Fiberglass Pipe and Fitting Installers: Tustallers of RTRF and RTRP shall be certified by
the manufacturer of pipes and fitlings as having been trained and qualified o Join
fiberalass piping with manufacturer-recommended adhesive.

Steel Support Welding:  Quality processes and operators according to AWS DL LD 1M,
"Struetural Welding Code - Steel
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C. Welding: Qualify processes and operators according to ASME Boiler and DPressure Vessel
Code: Secton TX.

L. Comply with provisions in ASME B3 1 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and (hal certification 1s eurrent.
D.  ASME Compliance: Comply with ASME B31.9, "Building Scrviees Piping,” for materials,
products, and installation. Safery valves and pressure vessels shall bear the appropriate ASME

label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and
Pressure Vessel Coder Section VIII, Division 01,

1.6 EXTRA MATERTALS

A, Watker-Treatment Chemicals:  Furnish enough chemicals for initial system startup and for
preventive maintenance for one year from date of Substantial Completion.

B.  Differential Pressure Meter: For each type of balancing valve and auromatic flow control valve,
include tlowmeter, probes, hoses, flow charts, and carrying case.

PART 2 - PRODUCTS

2.1 COPPER TUBE AND FITTINGS
A, Drawn-Temper Copper Tubing: ASTM B 83, Type L.
B. Copper or Bronze Pressure-Seal Fittings:

1. Avwvailable Manufacturers:  Subject to compliance with requirements, manufacturers
olfering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

a. Stadler-Viega.
Housing: Copper.
O-Rings and Pipe Stops: TIPDM.

Tools: Manufachurer's special tools.
Mininmm 200-psig (1379-kP3) working-pressure rating at 250 deg F (121 deg C).

ekl

k. Wrought-Copper Unions: ASME B16.22,

2.2 STEEL PIPE AND FITTINGS

A, Steel Pipe: ASTM A 53/A 53M, black steel with plain ends: type, grade, and wall thickness as
indicated in Part 3 "Piping Applications" Article.
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B. Cast-Tron Threaded Fittings: ASME B16.4: Classes 125 and 250 as indicated in Part 3 "Tiping

Applications” Artcle.

€. Malleable-[ron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3

"Piping Applications™ Article.

D. Malleable-Tron Unions: ASME B16.39; Classes 150, 250, aud 300 as indicated in Pait 3

"Piping Applications™ Article.

E.  Cast-Iron Pipe Flanges and Flanged Fitings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

F. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

G, Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and zaskets o the following material group, end connections, and (agings:

1. Material Group: 1.1,

2. End Connections: Butt welding.

3 Facings: Raised face.

1. Grooved Mechanical-Jomt Fitings and Couplings:

L. Basis-of-Design Product: Subject to compliance with requirements, provide the produet

indicated on Drawings or a comparable product by ong of the following:

a, Anvil Tnternational, Tne.

b. Central Sprinkler Company; a division of Tyco Fire & Building Products.
. National Fittings, Inc.

d. S. P. Fitlings; a division of Star Pipe Products.

& Victaulic Company of America.

2. Joint Firtings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M,
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, T, or 8, Grade B iabricated
steel; or ASTM A 106, Grade B steel finings with grooves or shoulders constructed to
accept grooved-end couplings; with nuts, bolts, locking pin, locking togale, or lugs to
secure grooved pipe and fitings.

3. Couplings: Ductile- or malleable-iron housing and synthetic rubber gasket of central
cavily pressure-responsive desian, with nuts, bolts, locking pin, locking Loggle, or lugs Lo
secure grooved pipe and fittings.

L Steel Pressure-Seal Fivings:

L.

¥R

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

Manufacturcrs: Sulbyject te compliance with requirements, provide products by one of the
following:

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
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a. Victaulic Company of America.
4, Housing: Steel,
5. O-Rings and Pipe Stop: EPDM.
6. Tools: Manufacturer's special tool.
7. Minimum 300-psig {2070-kPa) working-pressure rating atl 230 deg F (114 deg O).

[
[

24

Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe
which they are installed.
JOINING MATERIALS

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

I ASME B16.21. nonmnetallic, flat, asbestos free, 1/8-inch {3.2-mm) maximum thickness
unless thickness or specific malerial is indicated.

a. Full-Face Type: For [lal-lace, Class 125, cast-iron and cast-bronze 1langes.
by. Narrow-Face Type: For raised-face, Class 250. cast-iron and stegl flanges.

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
gystem manufacturer, pnless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-(ree alloys. Tnelude water-lTushable flux according Lo
ASTM B R13.

Brazing Filler Metals: AWS ASR. BCuP Series, copper-phosphorus alloys for joining copper
wilh copper; or BAg-1, silver alloy [or joining copper with bronze or steel.

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

Gasket Material: Thickness, material, and type suitable for fluid to be handled and working
Lemperatures and pressures.
DIELECTRIC FITTINGS

Description:  Combination fittiug of copper-alloy and ferrous materials with threaded, solder-
joinl, plain, or weld-neck end connections that maich piping system malerials.

[nsulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions:
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L. Available Manufacturers:  Subject to compliance with requirements, manufacturers
ofTering praducts thal may be incorporated into the Work include, bul are nol Timiled wo,
the following:
a. Capitol Manufacturing Company.
b. Ceniral Plasties Company.
C. Hart Indnstries [nternational. [ne.
d. Watts Regulator Co o a division of Watts Water Technologics, Tne,
e. Zurn Plumbing Products Group; AquaSpec Commercial Products Division.
2. Factory-fabricated union assembly, for 250-psig {1725-kPa) minimum working pressure

at IR0 deg F (82 deg ().

D.  Diglectric Flanges:

Available Manufacturcrs:  Subjeet to compliance with requirements, manufacturers
olfering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Factory-tabricated companion-flange assembly. tor 150- or 300-psig {1035- or 2070-kI'a)
minimum working pressure as required L suil system pressures.

E.  Diclectric-Flange Kils:

1. Available Manulacturers:  Subject Lo compliance with requirements, manuiaclurers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Advance Products & Systems, Ine.
b. Calpico, Inc.

C. Central Plastics Company.

d. Pipeline Seal and [nsolator, Inc.

2. Companion-llange assembly lor [icld assembly. Include flanges, [ull-lace- or ring-Lype
neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and
sleel backing washers.

3. Separate companion flanges and steel bolts and nuis shall have 150- or 300-psig (1035-
or 2070-kPa) minimum waorking pressure where requited to suit systom pressures.

T Diclectric Couplings:
1. Available Manulacturers:  Subject o compliance with requirements, manuiaclurers

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

a. Calpico, Tne,
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2.5

G.

2,

by. Lochinvar Corporation.

Galvanized-stec! coupling with inert aud noncorrosive thermoplastic lining; threaded
ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F {107 deg £).

Dielectric Nipples:

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

a. Perfection Corporation; a subsidiary of American Meter Company.
b. Precision Plumbing Products. Ine.

c. Sioux Chiel Manulacuring Campany, Tne.

d. Victanlic Company of America.

2. 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).

VALVES

Gate, Globe, Cheek, Ball, and Buuerfly Valves:  Comply with requiremenis speeified in

Division 23 Section "General-Duty Valves for HVAC Diping.

n

Auromatic Temperature-Control Valves, Actuators, and Sensors: Comply with requirements
speeilied in Division 23 Seetion "Tnstrumentation and Control Tor TIVAC."

Bronze, Calibraled-Orilice, Balancing Valves:

1.

P Al

=

Avallable Manulacturers:  Subjeel o comphanee with requirements, manulaclurers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Armstrong Pumps, Tne.

Bell & Gossert Domestic Pump; a division of I'T'T [ndustries.
Flow Desigu Inc.

(rerand Engineering Cao.

Griswold Controls.

Taco.

o=

R S T ]

Bady: Bronze, ball or plug iype with calibrated orifice or ventur.

Ball: Brass or stainless steel.

Plug: Resin,

Seal: PTFE

Eud Connections: Threaded or socket.

Pressure (rage Connections: Tnlegral scals for portable ditTerential pressure meter.
Handle Style: Lever, with memory stap to retain set position.

CWP Rating: Minimum 125 psig {860 kPa).
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10.

Maximum Operating Temperature: 250 deg F (121 deg C).

n. Cast-Tron or Steel, Calibrated-Orifice, Ralancing Valves:

1.

9.
10.
11.

Available Manulacuurers:  Subject o compliange with requirements, manulaclurers
offering praducts that may be incorporated into the Work include, but are not limited to,
the following:

Armstrong Pumps, Inc.

Bell & Gossert Domastic Pumyp; a division of TTT Industries.

Flow Design Inc.

Gerand Tingineering Co.

Griswold Controls.

Taco.

Tour & Andersson; available through Viclanlic Company of America.

T

wr oo oo

Body: Cast-iron or steel body, ball, plug, or globe pattern with calibraled orilice or
veuturl.

Ball: Brass or stainless gleel.

Stem Seals: EPDM O-rings.

Disc: Glass and carbon-tilled PTTTL

Scat: PTFE.

Eund Connections: Flanged or grooved.

Pressure {rage Connections: Inlegral scals for porlable difTerental pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig (860 kPa).

Maximum Operating Temperature: 250 deg F {121 deg 7).

E.  Diaphragm-Operated, Pressure-Reducing Valves:

L.

P i e

Lo

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

Amtrol, Inc.

Armstrong Tumps, Ine.

Bell & Gossell Domaestic Pumyp; a divigion of TTT Industries.
Conbraco Industries, Inc.

Spence Engincering Company, Tne.

f. Waus Regnlator Co.; a division of Watts Water Technologies, Inc.

L S

. G

Baody: Bronze or brass.

Disc: Glass and carbon-filled PTTT

Scat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: TPT,

Low inlet-pressure check valve.

Inlet Strainer: Stainless Steel, removable without system shutdowi,
Valve Scal and Stem: Nonhcotrrosive.
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10.

Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed.
wilh operating pressure and capacity factory scland [icld adjusiable.

F. Diaphragm-Operated Safety Valves:

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

a. Amtrol, The.

b. Armstrong Pumps, Inc.

e. Bell & Gossetl Demestic Pump; a division of TTT Tndustries.

d. Conbraco Induscries, [ne.

&, Speuce Engineering Company, Inc.

(. Waus Regulator Co; a division ol Watls Water Technologies, Inc.

2. Baody: Bronze or brass.

3. Dise: Glass and carbon-filled PTFE.

4, Secal: Brass.

s Stem Seals: EPDM O-rings.

6. Diaphragm: FEPT.

7. Welled, Tniemal Wark Parls: Brass and rubber.

2. Inlet Strainer: Stainless Steel, removable without system shutdowa.

9. Valve Seal and Stem: Nohcorrosive.

10, Valve Size. Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure
Vessel Code: Scetion TV, and selected to suit system in which installed, with operating
pressure and capacily laclory set and (ield adjustable.

G, Auromatic Flow-Control Valves:

L. Available Manutacmarers:  Subject to compliance with requirements, manufacourers
offering products that imay be incorporated o the Work include, but are not Limited to,
the following:

a. Flow Design Inc.
b. Griswold Controls.

2. Body: Brass or ferrous mctal.

3. Pislon and Spring Assembly: Stainless stecl, tamper prool, seli cleaning, and removable.

4. Combination Assemblies: Include bonze or brass-alloy ball valve.

5. Tdentification Tag: Marked with zong identification, valve number, and flow rate,

6. Size: Same as pipe in which installed.

7. Porformance:  Maintain constant flow, plus or minus 5 pereent over system pressure
(lucluations,

R. Mininum CWD Rating: 175 psig (1207 kI'a).

9. Maximum Operating Temperature: 200 deg T (93 deg ).
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2.6 AIR CONTROL DEVICES

A. Available Manufacturers:  Subject to compliance with reguirements, manufacturers offering
produets that may be incorporated into the Work include, but are not limited to, the following:

Amtrol, ne.

Armstrong Pumps, Ine,

Bell & Gossetl Domestic Pump; a division of TTT Tndusiries.
Taco.

O

B. Manual Air Vents:

Body: Bronze.

Internal Parls: Nonlerrous.

Operator: Screwdriver or thumbserew.

Inlet Conugetion: NPS 172 {TIN 15).

Discharge Conneclion: NPS 1% {DN 4).

CWT Rating: 150 psig (1035 kI*a).

Maximum Operating Temperature: 225 deg F (107 deg C).

SIS L —

. Automatie Aar Venlg:

Bady: Bronze or cast iron.

Internal Parts: Nonferrous.

Opcerator: Nonecorrosive metal Moal.

Inlet Connection: NI'S 1/2 (DN 15).

Discharge Connection: NPS 14 (DN &).

6. CWP Rating: 150 psig (1035 kPa).

Maximum Operaring Temperature: 240 deg F {116 deg C).

e S

-~

D.  Expansion Tanks:

I Tank: Welded steel, vated for 125-psig {860-kPa) working pressure and 375 degF (1921
deg C) maximum operaling lemperature, with laps in bollom of tank lor lank fiting and
taps i end of tank for gage glass. Tanks shall be factory tested with taps fabricated and
labeled according to ASMT Roiler and Pressure Vessel Code: Scetion VITT, Division |,

2. Air-Control Tank Fitting: Cast-iron body, copper-plated tmbe, brass vent mbe plug, and
stainless-steel Dball check, 100-gal. (379-1) unit only; sized for compression-tank
diameter. Provide lank [iilings for 125-psig (86{-kPa) working pressure and 250 deg F
(121 deg C) maximum operating temperature.

3 Tank Drain Fitting: Rrass body, nouferrous intcrnal parts; 125-psig (860-kPa) working
pressure and 240 deg F {116 deg £) maximom operating temperamre; constructed to
admit air to compression tank, drain water, and close off system.

4, Gage (Flags:  Full heishl with dual manual shutofi valves, 3/4-inch- {20-mm) diameter
gage glass, and slotted-metal glass guard.

E. Bladder-Type Expansion Tanks:

L. Tank: Welded steel, rated for 125-psig {860-kI'a) working pressure and 375 degF (191
deg C) maximum operating temperature.  Factory Lest with laps fabricated and supports
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2.7

istalled and labeled according to ASME Boiler and Pressure Vessel Code: Section VIIIL
Divigion 1.

2. Bladder: Securely sealed into tank to separate air charge from system water to maintain
required expansion capacity.
3. Air-Charge Firrings: Schrader valve, stainless steel with EPDM seats.

[n-Line Air Separarors:

L. Tank: One-piece cast iron with an integral weir constructed to decelerate systemn flow to
maximize alr separation,

2. Maximum Waorking Pressure: Up to 175 peig (1207 kPa).

3 Maximum Operating Temperature: Up to 300 deg F {149 deg O).

Air Purgers:

I Body: Cast iron with internal baffles that slow the water velocity to separate the air from
golution and diverl it 1o the vent lar gquick remaval.

2. Maximum Working Pressure: 150 psig (1035 kla).

3. Maximum Operating Temperature: 250 deg F (121 deg C).

CHEMICAL TREATMENT

Bypass Chemical Feeder: Welded steel construction, 125-psig {860-kPa) working pressure; 5-
gal. (19-L) capacity; with (111 funnel and inlel, outlet, and drain valves.

L. Chemicals:  Specially formulated, based on analysis of makeup water, to prevent
accumulation of scale and corrosion in piping and connectad equipment.

Ethylene and Propylene Glycol: Industrial grade with corrosion iunhibitors and environmental-
stabilizer additives for mixing with water in systems indicated to contain antifreeze or glyeol
solutions.

HYDRONIC PIPING SPECIALTIES
Y-Tattern Strainers:

L. Body: ASTM A 126, Class B. cast iron with bolted cover and bottom drain connection.

2, Eud Connegetions:  Threaded ends for NPS 2 (DN 303 and smaller; flanged onds for
NPS 2-1/2 (DN A5) and larger.

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel basket with 50
pereent [ree area.

4. CWP Rating: 125 psig (864 kPa).

Stainless-Steel Bellow, Flexible Connectors:

L. Body: Stainless-steel bellows with wowven. tlexible, bronze, wire-reinforeing protective
jackel.
2. End Connections: Threaded or flanged to match equipment connecred.
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3. Performance: Capable of 3/4-inch {20-mm) misaligment.
4. CWP Raling: 150 psig (1035 kPa).
) Maximum Operating Temperature: 250 deg F (121 deg C).
C. Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops for
ITVAC Piping.”
PART 3 - EXECUTION

3.l PIPING APPLICATIONS
A.  Hot-water heating piping, aboveground, NPS 2 (DN 50y and smaller, shall be the following:

L. Type L, drawn-temiper copper tubing, wrought-copper fittings, and soldered or pressure-
scal Joints,

B.  TTot-water heating piping, aboveground, NPS 2-1/2 {IN 63) and larger, shall be the following:
L. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or torged-steel tlanges
and flange fittings, and welded and flanged joints.

. Chilled-water piping, aboveground, NPS 2 {DN 50) and smaller, shall be the tollowing:

1. Type L, drawn-temper copper wbing, wrought-copper (iitings, and soldered or pressure-
seal joints.

D. Chilled-water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following:
L. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and tlange fittings, and welded and flanged joints.
E. Makeup-water piping installed aboveground shall be the following:
L. Type L. drawn-temper copper tubing, wronght-copper fittings, and soldered joints.
F. Condensate-Drain Piping:  Type M DWWV, drawn-temper copper tubing, wrought-copper
fittings, and soldered joints or Schedule 40 PV plastic pipe and fittings and solvent-welded

joints.

G.  Blowdown-Drain Piping: Same materials and joining methods as for piping specitied tor the
service in which blowdown drain is installed.

H. Air-Vent Piping:

L. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems aceording to the piping manufacturer's written nstrictions.
2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joiuts.
L Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining

methods as for piping specified for the service in which safery valve is installed with metal-to-
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3.2

=

o N

3.3

n

TT.

plastic transition fittings for plastic piping systems according to the piping manufacturer's
wrHLLen nstrucuons.,
VALVE APPLICATIONS

Install shutoff-duty valves atl cach branch conneetion 1o supply mains, and aL supply connection
to each piece of equipment.

[nstall calibrated-orifice, balancing valves at each branch connection to return main.

Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.
Install check valves at each pump discharge and elsewhere as required to control flow direction.
Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and
Pressure Vessel Code. Install drip-pan clbow on salety-valve outlet and pipe withoul valves Lo
the outdoors; and pipe drain to nearest floor drain or as indicated on Drawings. Comply with
ASMT, Beiler and Pressure Vessel Code: Secetion VI, Division 1, for installation

requitements.

[nstall pressure-reducing valves at makeup-water connection to regulate system fill pressure.

PIPING INSTALLATIONS

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

as thdicated unless deviations to layout are approved on Coordination Drawings.

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

Tnstal! piping indicated to be exposed and piping in cquipment rooms and service arcas at nght
angles or parallel o building walls. Diagonal runs are prohibited unless specilically indicaled
otherwise.

Tnstall piping above accessible ceilings to allow sufficient space for ¢eiling panel removal,
Install piping to permit valve servicing.,

Instal! piping at indicated slopes.

Install piping free of sags and bends.

Install finings for changes in dircetion and branch connections.

Install piping w allow application ol insulation.
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I Select systemn compouents with pressure rating equal to or greater than systemn operating
pressure.

K.  Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

L. Install drains, consisting of a tee fitting, NP3 34 (DN 20) ball valve, and short NPR 3/4
(1IN 20) threaded nipple with cap, at low poinis in piping syslem mains and clsewhere as
required for system drainage.

M. Install piping at a uniform grade of 0.2 perceut upward in direction of flow.

N.  Reduce pipe sizes using eccentric reducer fitting installed with level side up.

0.  Install branch conuections to mains using tee fittings in main pipe, with the branch connected to
the bottom ol the main pipe. For up-feed risers, connect the branch o the top of the main pipe.

P. Install valves according Lo Division 23 Scelion “{teneral-Duly Valves lor HVAC Piping."

Q.  Install unions in piping, NPS 2 (DN 50) and smaller, adjacent o valves, at final connections of
equipment, and elsewhere as indicated.

R. Install flanges in piping, NP8 2-1/2 (DN 63 aud larger. at final connections of equipment and
clsewhere as indicated.

s Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pumip, and elsewhere as indicated. Install NPS 3/4 (DN 20) nipple and ball valve in
blowdown connection ol sirainers NPS 2 (DN 50) and larger. Match size of strainer blowolT
connection for strainers smaller than NI'S 2 {DN 50).

T. [nstall expansion loops, expansion joints, anchors. and pipe alignment guides as specified in
Division 23 Section "Txpansien Fittings and Loops for HVAC Piping.”

U.  Tdentify piping as specified in Division 23 Section "Tdentification for HVAC Piping and
Equipment.”

V.  Inswall sleeves for piping penetrations of walls, ceilings, and tloors. Comply with requirements
for sleeves speeified in Division 23 Section "Sleeves aud Sleeve Seals for HVAC Piping.”

W. Install sleeve scals for piping penctrations of conercte walls and slabs.  Comply with
requitements Tor sleeve scals speeified in Diviston 23 Scelion "Sleeves and Sleeve Seals [or
HVAC Piping."

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

requitements [or esculcheons spectiied 1n Division 23 Seclion "Esculcheons [or ITTVAC Piping.™
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34 HANGERS AND SUPTORTS

A, Hanger, suppott, and anchor devicss are specified o Division 23 Section "Hangers and

Supports for HVAC Piping and Equipment.” Comply with the following requirements for
maxinmm spacing of supports.

B. Seismic restraints are specified in Division 23 Section "Vibration and Seismic Controls for
ITVAC Piping and Equipment.”

€. Install the following pipe attachments:

L.

Adjustable steel clevis hangers tor individual horizontal piping less than 20 feer {6 m)
long.

2. Adjusiable roller hangers and spring hangers for thdividual horizonial piping 20 leel
(6 m) or longer.
3. Pipc Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 fect {6 m) or longer,
supporied on a lrapese.
4. Spring hangers to support vertical runs.
5. Provide copper-clad hangers and supporls ior hangers and supporls in direet contact with
capper pipe.
6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from
seralching pipe.
D.  Install hangers for steel piping with the tollowing maximom spacing and minimum rod sizes:
L. NI'S 3/4 {DN 20); Maximum span. 7 teet (2.1 m); minimum rod size, 1/4 inch (6.4 mm).
2. NPS 1{DXN 25) Maximum span, 7 feet {2.1 m): minimum rod size, 1/4 inch (6.4 nun).
3. NPS 1-1/2 {DN 40):  Maximum span, 9 feet {2.7 m); minimum rod size, 3/% inch (10
mm).
4, NPS 2 {DON 30% Maximum span, 10 leel {3 m); minimum rod size, 3/8 inch {10 mm).
A NI'S 2-1/2 {DN 65): Maximum span, 11 feer (3.4 m); minimum rod size, 3/8 inch (10
mmy.
6. NPS 3 {DN 80): Maximum span, 12 teet {3.7 m); minimum rod size, 3/8 inch {10 mm).
7. NI'S 4 {DN 100): Maxiunum span, 14 feet (4.3 m); minimum rod size, 1/2 inch (13 nun).
8. NPS 6 {DN 150): Maximum span, 17 feel (5.2 m); minimum rod size, 1/2 inch (13 mm).
9, NI'S 8 {DN 200): Maxiunum span, 19 feet {5.8 m); minimum rod size, 5/8 inch (16 nun).
10.  NPS 10 (DN 250% Maximum span, 20 feet {6.1 m); minimum rod size, 3/4 inch (19
mm).
L1, NPS 12 (DN 3003 Maxinmin span, 23 feet {7 m); mininnun rod size, 7°8 inch (22 min).
12, NPS 14 {DN 350): Maximum span, 25 feel (7.6 m); minimum rod size, 1 inch (25 mm).
3. NDI'S 16 (DN 400): Maxinmum span, 27 feet (8.2 m); mininmum rod size, | inch (25 mun).
14.  NPS I8 (DN 450): Maximum span, 28 feet (8.5 m); minimum rod size, 1-1/4 inches (32
mmj.
L5, NPS 20 {DN 500): Maximum span, 30 feet (9.1 m); minimum rod size, 1-1/4 inches (32
mmy.
[, Install hangers lor drawn-temper copper piping with the following maximum spacing and

minitmum rod sizes:

L.

NT'S 3/4 (DN 20): Maximmun span. 5 feet (1.5 m); minimmum rod size. 1/4 inch (6.4 mm).
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2. NPS 1 {DN 25y Maxinwm span, 6 feet (1.8 m): minimum rod size, 1/4 nch (6.4 mun.

3 NPS 1-1/2 {DN 40): Maximum span, & feet {2.4 m); minimum rod size, 3/% inch (10
mimy.

NPS 2 {DN 50y Maximum span, 8 fect (2.4 m); minimum rod size, 3/8 inch {10 mm).
NI'S 2-1/2 {DN 65): Maximum span, 9 feet (2.7 m): minimum rod size, 5/8 inch (10
mm).

6. NPS 3 (DN &0} Maximum span, 10 tfeet {3 m); minimum rod size, 3/8 inch (10 mm).

*

L

Plastic Piping Hanger Spacing: Space hangers according to pipe mannfacturer's written
istructions for service conditions.  Avoid point loading. Space and install hangers with the
(ewest pracuical vigad anchor poinis.

Fiberglass Piping TTanger Spacing:  Space hangers according Lo pipe manulaciurer's wrillen
instructions for service conditions.  Avoid point loading. Space and install hangers with the

fewest practical rigid anchor points.

Support vertical runs at roof, al cach floor, and al 10-fool (3-m) inlervals belween floors,

PIPE JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

Ream ends ol pipes and wbes and remove butrs. Bevel plain ends ol sieel pipe.

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

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

Brazed Joints: Construct joints according to AWS's "Brazing Handbook." "Pipe and Tube"
Chaptler, using copper-phosphorus brazing [iller metal complying with AWS A5 R,

Threaded Joinws: Thread pipe with lapered pipe threads according o ASME B1.20.1. Cul
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full TD. Toin pips fittings and valves as follows:

1. Apply appropriate lape or thread compound Lo exiernal 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 wse pipe sections that have cracked or open welds.

Welded Toinws: Constlruct joints according v AWS D1{(L12/D10.12M, using qualilied processes
and welding operators according to Part | "Quality Assurance” Article.

Flanged Joints:  Scleet appropriate gasket matorial, size, type, and thickness for service
application. Install gaskel concentrieally positioned. Use suitable Tubricants on bolt threads.

HYDRONIC PIPING 232113 - 16



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [2589 MIRDDLETOWN, NY 10940
L Plastic Piping Solveut-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings

3.6

according o the [ollowing:

L. Comply with ASTM F 402 for sate-handling practice of cleaners, primers, and solvent
celnents.

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Pressure Piping: Join ASTM D 1785 schadnle mmber, PVC pipe and PYVC socket
fittings according to ASTM D 2672, Join other-than-schedule number PV pipe and
socket fittings according to ASTM D 2855,

4. PV Nonpressure Piping: Join according to ASTM D 2855,

Grooved Joints:  Assemble joiuts with coupling and gasket, lubricant, and bolts. Cut or roll
srooves in ends of pipe based on pipe and coupling manulacturer's wrilten inslructions lor pipe
wall thickness. Use grooved-end fittings and rigid, grovved-end-pipe couplings.

Mechanically Formed, Copper-Tube-Outlet JToints:  Use manufacturer-reconunended tool and
procedure, and brazed joints.

Pressure-Sealed Jomnwe: Use manuiacwrer-recommended 1o0] and procedure. Leave insertion
marks on pipe after assembly.

HYDRONIC SPECTALTIES INSTALLATHION

Install manual air vents al high poinis in piping, al heat-transier coils, and elsewhere as required
for system air venting.

Install automatic air vents at high points of system piping in mechanical equipment rooms only.
Manual vents a heat-transler ¢oils and clsewhere as required for air venting,

Install piping from boiler air outler, air separator, or air porger to expangion tank with a 2
percent upward slope toward tank.

Install in-line air separators in pump suction. Install drain valve on air separators NI'S 2
(DN 30) and larger.

Install tangential air separator in pump suction. Tnsiall blowdown piping with gale or [ull-pori
ball valve: extend full size to nearest floor drain.

Install bypass chemical feeders in each hydronic system where indicated, in upright position
wilh top of funnel not more than 48 inches (1200 mm) above the floor. Install feeder in
minimum NPS 3.4 {DN 207 bypass line, from main with tull-size, tull-pore, ball valve in the
main between bypass connections. Install NPS 3/4 {DN 20) pipe from chemical feeder drain. to
nearest equipment drain and include a tull-size, full-port, ball valve.

Install expangion lanks above the air separator.  Tnstall tank ficing in lank botlom and charge
tank. Use manual vent for initial fill to establish proper water level in tank.

l. Install tank fittings that arc shipped loose.
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2. Support tank from floor or structure above with sufficient strength to carry weight of

33

tank, piping conncctions, (iWings, plus ank Tull of waler. Do nol overload building
components and strucharal members.

Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure tank
18 properly charged with air o suil system Projeet requitements.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than cquipment
connections.

[nstall control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. [If parallel control valves are
installed, only ong bypass is required.

Tnstall ports for pressure gages and thermomieters at coil inlet and outlet connections according
Lo Divigion 23 Section "Melers and Gages for ITTVAC Piping.™

CHEMTCAL TREATMENT

Periorm an analysis of makeup water Lo delermine type and quantities of chemical treatment
needed to keep system free of scale, corrosion. and fouling, and to sustain the following water
characteristics:

pH: 9.0 to 1{.5.

"P" Alkalinicy: 100 to 500 ppm.

Boron: 100 to 200 ppm.

Chemical Oxygen Demand: Maximum 100 ppm. Modily this value if ¢losed system
containg glycol.

Corrosion Tnhibitor:

Rl

A

Sodium Nitrate: 1000 10 1500 ppm.

Molybdare: 200 to 300 ppm.

Chromate: 200 to 300 ppm.

: Sodinm Nitrate Plus Molybdate: 100 to 200 ppm each.
g. Chromate Mus Molybdate: 50 te 100 ppin each.

o=

<y

Soluble Copper: Maximum 0.20 ppm.

Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor: Minimum 10 ppm.
Teotal Suspended Solids: Maximum L0 ppm.

Ammonia: Maximuam 20 ppm.

Free Caustic Alkalinity: Maximum 20 ppm.

Microbiological Limits:

RN

—_—
—_

a. Tetal Acrobic Plate Count: Maximum 1000 organisms/ml.
b. Total Anacrobic Plate Couni: Maximum 100 organisms/ml.
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c. Nitrate Reducers: 100 organisins/iml.
d. Sullale Reducers: Maximum ( organisms/ml.
2. Iron Bacteria: Maxiimum 0 organisms/ml.

Fill system with fresh water and add liquid alkaline compound with emulsifying agents and
delergents Lo remove grease and pelroleum products [rom piping.  Cireulale solution lor a
minimum of 24 hours, drain, clean strainer sereens, and refill with fresh water.

Add initial chemical treatment and maintain water quality in ranges noted above for the first
year of aperation,

Fill systems indicated o have antilireere or glyeol solutions with the Tollowing concentrations:

1. IMTot-Water TTeating Piping: Minimum 30 pereent propylene glyeol.
2. Chilled-Water Piping: Minimurm 38 percent propylene glycol.

FIELD QUALITY CONTROL
Prepare hydronie piping according lo ASME B31.9 and as follows:

1. Leave joints, including welds, nninsulated and exposed for examination during test.
Provide temporary restraints for expansion joiuts that cannot sustain reactions due to test
pressure. 10 wemporary restraints are impractical, isolate expansion joints [rom Lesting,
Flush hydronic piping systems with clean water; then remove and clean or replace
SHrAINCT SCIeens.

4. [solate equipment from piping. [f a valve is vsed to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve, Install blinds in flanged
joinls o isolale cquipment.

A Install safety valve, set ar a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test,

¥R}

Perform the following Lests on hydronic piping:

1. Use ambicnt temperature water as a Lesting medium unless there is risk ol damage due w
freezing. Another liguid that 1s sate for workers and compatible with piping may be
used.

2. While lilling system, use venls inslalled al high points of system Lo release air. Use
drains installed at low points for complete draining of test liquid.

3. [solale expansion lanks and deierming that hydronic system is full of water.

4, Subject piping system to hydrostatic test pressure that iz not less than 1.5 dimes the

system's working pressure. Test pressure shall not execed maximum pressure for any
vessel, pump, valve, or other component in system under Lest. Verily that stress due o
pressure at bottom of vertical runs does not exceed 9 percent of specified minimum
yield strength or 1.7 tumes "SE" value in Appendix A in ASME B31.9, "Building
Services Piping.”

5 Atter hydrostatic tost pressure has been applied for at least 10 minutes, examing piping,
joinis, and connecdons for leakage. Eliminate leaks by tghicning, repairing, or replacing
components, and repeat hydrostatie test until there are no leaks.

6. Prepare wrillen report of Lesting.
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C. Perform the following before operating the system:

Open manual valves fully,

I

2. [nspect pumps tor proper rotation.

3. Set makeup pressure-reducing valves for required system pressure.

4. Inspect air vents at high points ol syslem and deiermine i1 all are installed and operating
freely {automatic type), or bleed air completely {manual type).

s Sct temperature contrals so all coils arc calling for full flow,

6. [nspect and ser operating temperamres of hydronic equipment, such as boilers, chillers.
cooling towers, to specified values.

7. Verily lubrication of molors and hearings.

END OF SECTION 232113
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SECTION 232123 - HYDRONIC PUMPS

PART 1 - GENERAL

1.1

1.2

1.4

r;

RELATED DOCUMENTS

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

SUMMARY

Thig Section includes the following:

L. Close-coupled, in-line centritngal pumps.
2. Close-coupled, end-suction centrifugal pumps.
DEFINITIONS

Buna-N: Nitrile rubber.

EPT: Ethylene propylene terpolymer.

SUBMITTALS
Product Data:  Include certified performance curves and rated capacities, operating
characteristics. furnished specialties, final impeller dimensions, and accessories for each type of

product indicated. Tndicaie pump's operating point on curves,

Shop Drawings: Show pump layoul and connections. Include sewing drawings with templates
for installing foundarion and anchor bolts and other anchorases.

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

Operation and Maintenance Data: For pumps to include in emergency. operation, and
maintenance manuals.

QUALTTY ASSURANCT.

Source Limitations: Obtain hydronic pumps through one source from a single manufacturer.
Product Options: Drawings indicate size, profiles, and dimensional requirements of hydronic

pumps and are based on the specific system indicated. Reter to Division 01 Section "Product
Requirements.”
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C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a lesung ageney aceeplable Lo authorilies having jurisdiction, and marked lor
intended use.

D. UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.6 DELIVERY, STORAGE, AND HANDLING
A, Manufacturer's Preparation for Shipping: Clean tlanges and exposed machined meral sorfaces
and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe

openings. and nozzles with wooden tlange covers or with serewed-in plugs.

B.  Store pumps in dry location.

€. Rewin protective covers for tlanges and protective coatings during storage.
D.  Protect bearings and couplings against damage from sand, grit, and other foreign matter.
E. Comply with pump manufacturet's writien rigging instructions.
1.7 COORDINATION
A, Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Conerete,

reinforcement, and fornrwork requirements are specified in Division 03,

.8 EXTRA MATERIALS

A.  Furnish extra materials described below that mateh products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

l. Mechanical Scals: One mechanieal scal(s) for cach pump.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

I Available Manutacturcrs:  Subjcet to compliange with requirements, manutacturers

offering praducts that may be incorporated into the Work include, but are not limited to,
manufacturers specified.
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2.2 CLOSE-COUPLED. IN-LINE CENTRIFUGAL PUMDPS

A, Manufacturers:

1 Armstrong Pumps Tne,

2. Aurora Pump; Division of Pentair Pump Group.

3. Bell & Gaossett; Div. of ITT Industries,

4, Burks Pumps; Div. of Crane Pumps & Systems.

A Demming Div.: Crane Co.

6. Flowserve Corporation; Div. of Ingersoll-Diresser Pumps.

7. Grundfos Pumps Corporation.

g. Little Giant Pump Co.; Subsidiary of Tecumseh Products Co.

9. MEPCQ {Marshall Enginc¢cred Products Co.).

10.  PACO Pumps.

11.  Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.

12, Peerless Pump; a Member of the Sterling Fluid Systems Group.

13,  Taco, Inc.

14, Thrush Company Tnc.

L5, Weinman; Div. of Crane Pumps & Systems.

B.  Descriprion: Factory-assembled and -tested, cenrrifugal. vverhung-impeller, close-coupled, in-
line pump as defined in TIT1.1-1.2 and TIT 1.3; designed for installation with pump and motor
shafts mounted horizontally or vertically. Rate pump for 123-psig (860-kI"a) minimum working
pressure and a coutinuous water temperature of 225 dea F {107 deg O).

€. Pump Construction:

I Casing:  Radially split, cast iron, with replaceable brouze wear rings, threaded gage
tappings at inlet and outlet, and threaded companion-flange connections.

2. Impeller: ASTM B 384, cast bronze; statically and dynamically balanced, keved to shaft,
and sccured with a locking eap serew. Trim impeller Lo match speeilied performance.

3. Puinp Shaft: Steel, with copper-alloy shaft sleeve.

4, Mechanical Scal:  Carbon rotating ring against a ceramic seat held by a stainless-steel
spring, and Buna-N bellows and gasket. [nclude water slinger on shaft between motor
and scal.

s Packing Scal:  StulTing box, with a minimum ol four tfings of graphite-impregnated
braided yarn with bronze lantern ring between center two graphite rings, and bronze
packing gland.

6. Pump Bearings: Permanently lubricated ball bearings.

D.  Motor: Single speed. with permanently lubricated ball bearings, unless otherwise indicated; and
rigidly mounted to pump casing. Comply with reguirements in Division 23 Section "Common
Motor Requirements for HVAC Equipment.”

2.3 CLOSTE-COUPLED, TND-SUCTION CTNTRIFUGAT PUMPS

A, Manuiaclurers:

l. American-Marsh Pumps.
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2. Arinstrong Pumps Ine.

3. Aurora Pump; Divigion of Penlair Pump Group.

4. Bell & Gossett:; Div. of ITT Industries.

5. Buftalo Pumps, Tnc.; an Ampeo Piltsburgh Co.

6. Burks Mumps; Div. of Crane Mumps & Systems.

7. Deming Pumps; Div. of Crane Pumps & Systems.

R Flowserve Corporation; Div. of Tngersoll-Dressar Pumps.

24

9. Goulds Pumps; Water Technologies Group.

10. Lancaster Pump.

1. MEPCO {Marshall Enginesred Products Co.).

12.  PACO Pumps.

13, Patterson Pump Co.; a Subsidiary of The Gorman-Rupp Co.
14, Peerless Pump; a Member of the Sterling Fluid Systems Group.
5. Scol Pump; Div. of Ardox Corp.

16.  Taco, Inc.

17.  Thrush Company Inc.

18, Weinman; Div. of Crane Pomps & Systems.

Deseription:  Faclory-assembled and -lexied, centlrifugal, overhung-impeller, close-coupled,
end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and
motor shalls mounted horizontally.  Rate pump Tor 125-pgig (860-kPa) minimum working
pressure and a continuons water temperature of 225 deg F (107 deg O).

Pump Construction:

L. Casing: Radially split, cast iron, with replaceable bronze wear rings, drain plug at bottom
and air vent al top of volule, threaded gage appings at inlet and outlet, and threaded
companion-flange connecrions.

2. Iimpeller: ASTM B 384, cast bronze; statically and dynamically balanced, keved to shaft,
and secured with a locking cap screw. Trim impeller to match specified performance.

3. Pump Shatt: Steel, with copper-alloy shaft sleeve.

4, Mechanical Scal:  Carbon rotaling ring against a ecramie seal held by a stainless-sicel
spring. and Buna-N bellows and gasket. lnclude water slinger on shaft between motor
and seal.

5. Pump Bearings: Permanently Inbricated ball bearings.

) Motor:  Single speed, with permanently lubricated ball bearings, unless otherwise

indicared; rigidly mounted Lo pump casing with integral pump supporl.  Comply with
requirements in Division 23 Section "Comunon Motor Requirements for HVAC
FFquipmeut.”

PUMD SPECIALTY FITTINGS

Suction Diftuser: Angle pattern, L75-psig (1204-kla) pressure rating, cast-iron body and end
cap, pump-inlet liiling; with bronze startup and bronze or stainless-sieel permancnt strainers;
bronze or stainless-steel straightening vanes; drain plug; and factory-tabricated support.

Triple-Duty Yalve: Angle or steaight pattern, 175-psig {1204-kDa) pressure rating. cast-iron

body, pump-discharge litling; with drain plug and bronze-fiwed shulofl, balancing, and cheek
valve features. Brass gage ports with integral check valve, and orifice for flow measurement.
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PART 3 - EXECUTION

¥R
—_—

3.2

3.3

EXAMINATION

Examine equipment foundations and anchor-bolt locations for compliance with requirements for
installation tolerances and other conditions affeeling performance of work.

Examine roughing-in for piping systems to verily aclual localions ol piping connections belore
pump installation.

Examine foundations and inertia bages for suitable conditions where pumps are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

CONCRETE BAKES

Install concrete bases of dimensions indicated tor pumps and conrrollers. Refer o Division 23
Section "Common Work Results for HVAC™

. Tnstall dowel rods to conncet concrsts base to conerete floor, Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) conters around (ull perimeter of base.

2. For supported equipment. install epoxy-coated anchor bolts that extend through concrete
base and anchor into struclural concrewe oot

3. Place and secure anchorage devices. Use setiing drawings, templates, diagrams,
instructions, and dircctions furnished with items to be embedded.
4. Install anchor belts 1o elevations required Tor proper atlachment Lo supported equipment.

Cast-inplace concrete materials and placement requirements are specitied in Division 03,

PUMP INSTALLATION
Comply with TIT 1.4,

Install pumps with access for periodic maintenance including removal of motors, impellers,
couplings, and accessories.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight ol pumps ig not supported by piping.

Install continuous-thread hanger rods and spring hangers with vertical-limic stop ol sulTicient
size to support pump weight. Vibration isolation devices are specified in Division 25 Section
"Vibration and Seismic Controls for HVAC Piping and Equipment." Falricate brackets or
supports as regqnired.  Hanger and support materials are specified in Division 23 Section
"Hangers and Supports for HVAC Piping and Equipment."

Suspend vertically mounted, in-line centrifugal pumps independent of piping.  Install punps
with motor and pump shatts vertical. Use continnous-thread hanger rods and spring hangers
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3.5

T

with vertical-limit stop of sufficient size to support punp weight. Vibration isolation devices
are specified in Division 21 Scelion "Vibration and Scismic Conlrols tor Fire-Suppression
Piping and Equipment." Hanger and support materials are specified in Division 22 Section
"Hangers and Supports for Plumbing Piping and Equipment/Hangers and Supports tor HVAC
Piping and Equipment.”

Set base-monnted pumps on concrete foundation. Disconnect coupling before setting. Do not
reconnect couplings until alignment procedure is complete,

1. Support pump baseplate on reclangular metal blocks and shims, or on metal wedges with
small taper, at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches (19
38 mm) betweenu pump base and foundation for grouting.

2. Adjust metal supports or wedges until pump and driver shalis are level. Check coupling
faces and suction and discharge flanges of pump to verify that they are level and plumb.

Auromatic Condensate Mump Units: Install unirs for collecting condensate and extend to open

drain,

ALIGNMENT

Align pump and motor shafts and piping connections afier setting on foundation, grout has been
set and foundation holts have been tightened, and piping connections have been made.

Comply with pump and coupling manuizcturets’ wrillen instructions.

Adjust pump and mator shatts for angnlar and offser alignment by methods specified in HI 1.1-
1.5, "Ceutrifugal Pumps for Nomenclature, Definitions, Application and Operation.”

After aligniment is correct, tighten foundation bolts evenly but not too firmly. Completely fill
baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in
place. After grout has cured, fully tighten foundation bolts.

CONNECTIONS

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to maching to allow serviee and maintenance,

Connect piping to pumps. Install valves that are same size as piping connected to pumps.
Install suction and discharge pipe sizes cqual Lo or greater than diamcter of pump nozzles.
Install riple-duty valve on discharge side of pumps.

Install suelion difTuser and shutolT valve on suction side of pumps.
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G, Install flexible connectors on suction and discharge sides of base-mounted pumps between
pump casing and valves.
H.  Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or
install single gage with multiple input selector valve.
L Install check valve and gate or ball valve on each condensate pump unit discharge.
J. Install electrical connections for power, controls. and devices.
K. Ground cquipment according to Division 26 Scetion "Grounding and Bonding for Tileetrical
Systems."
L.  Connect wiring according to Division 26 Section "Low-Vultage Electrical Power Conductors
and Cables."
3.6 STARTUP SERVICE
A, Engage a factory-authorized service representative to perforin startup service.
L. Complete installation and startup checks according to manutacturer's written instructions.
2, Cheek piping conneclions for Lighiness,
3. Clean strainers on suction piping.
4, Perform the following startup checks for each pump before starting:

a. Verify bearing lubrication.

b. Verily that pump 18 Iree Lo rolate by hand and that pump lor handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
unlil cause of trouble 1s determined and corrected.

C. Verity that pump is rotating in the correct direction.

A Prime pump by opening suction valves and closing drains. and prepare pump for
operatiou,
6. Start motor.
7. Open discharge valve slowly.
3.7 DEMONSTRATION
A, Engage a factory-authorized service representative to train Ownet's maintenalice petsonnel to

adjust, operate, and maintain hydronic pumps. Refer to Division 01 Section "Demonstration
and Training."

END QF SECTION 23 2123
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SECTION 232500 - HVAC WATER TREATMENT

PART 1 - GENERAL

1.1

1.2

[a—
LY

1.4

RELATED DOCUMENTS

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

SUMMARY

Thig Section includes the [ollowing TTVAC water-trealment syslems:

L. Bypass chemical-feed equipment and controls.
2. Chemical treatment test equipment.

3 ITVAC water-treatment chemieals.
DEFINITIONS

FIEPROM: Tlectrically crasable, programmable read-only memory.

Low Voltage: As defined in NFPA 70 for circnits and equipment operating at less than S0V or
for remote-control, signaling power-limited cirenits.

RO: Reverse osmosis.
TDS: Total disselved solids.

LIV Ultraviolet.

PERFORMANCE REQUIREMENTS

Water ¢quality for HVAC systems shall minimize corrosion, scale buildup, and biological
growth for optinmm efficiency of HVAC equipment without creating a hazard to operating
personnel or the environmend.

Base TTVAL water lrealment on guality o water available at Projecl sile, TTVAC system
equipment matetial characteristics and functional performance characteristics, operating
personnel capabilitics, and requirements and guidelines of authoritics having jurisdiction,

Closed hydronic systems, including hot-water heating and chilled water, shall have the
following water qualities:

L. pH: Maintain a value within 9.0 to 10.5.
2. "P" Alkalinity: Maintain a value within 100 to 300 ppm.
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3. Boron: Maintain a value within 100 to 200 ppm.

4. Chemical Oxygen Demand: Maintain a maximum value o 100 ppm.

A, Solable Copper: Maintain a maximunm value of 0.20 ppm.

6. TDS: Maintain 3 maximum valuge of 10 ppm.

7. Ammonia: Maintain a maximum value ot 20 ppm.

g. Free Caustic Alkalinity: Maintain 2 maximmun value of 20 ppm.

9. Microbiological Limits:

a. Total Aerobic Plats Count: Maintain a maximum value of 1000 organisms/ml.
b. Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms<ml.
c. Niirale Reducers: Maintarn a maximum value ol 100 organisms/mil.

d. Sulfate Reducers: Maintain 2 maximum valoe of 0 organisms/ml.

¢ Tron Bacteria: Maintain a maximum value of O organisms/ml.

Steam Boiler and Steam Condensate:

[

Steam Condensale:

pIT: Mamtain a value within 7.8 1o 8.4

Tetal Alkalinity: Maintain a value within 5 to 50 ppm.

Chemical Oxygen Demand: Maintain a maximum value of 15 ppm.
Soloble Copper: Mainlain a maximum value of 0.20 ppm.

TDS: Malintain a maximum value of 10 ppo.

Ammonia: Mainlain a maximuom value of 20 ppm.

Total Hardness: Maintain a maximum value of 2 ppm.

S

oo e o

Steamn boiler operating at 15 psig {104 kla) and less shall have the following water
qualities:

a. "OIT" Alkalinity: Maintain a value within 200 w 400 ppm.
b. TDS: Mainrain a value within 600 wo 3000 ppm.

Steam boiler operating at more than 15 psig {104 kPa) shall have the tollowing water
qualitics:

a. "OH" Alkalinity: 200 to 400 ppm,
b. TDS: Maintain a value within 600 to 1200 ppm to maximum 30 times RO water
TDS.

Passivation for Galvanized Steel: For the first 60 days of operation.

pH: Maintain a value within 7 to 8.

|

2. Caleium Carbonale [Tardness: Maintain a value within 100 1o 3040 ppm.
3 Calcium Carbonate Alkalinity: Maintain a value within 100 to 300 ppin.
SUBMITTALS

Product Data:  Inclode rated capacities, operatng characteristics, turnished specialties, and
aceessorics tor the tollowing products:
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L. Bypass feeders.

2. Water meters.,

3. Inhibitor injection timers.

4, pH controllers.

s, TDS controllers.

6. Biocide feeder timers.

7. Chemical solution tanks.

g. Injection pumps.

9. Orong generators,

10, UV-irradiation units.

I1.  Chemical test equipment.

12, Chemical material satery data sheets.
3. Water softeners.

14, RO unils.

15, Mulmedia filters.

16, Self-cleaning steainers.

17.  Bag- or cartridge-type filters.

18, Centritugal separators.

Shop Drawings: Pretreatment and chemical treatment equipment showing tanks, maintenance
space required, and piping connectiong o TIVAC sysiems. Tnelude plang, elevalions, scctions,
details, and attachments to other worle.

L. Wiring Diagrams: Power and control wiring.
Field quality-control test reports.

Operation and Maintenance Data:  For sensors, injection pumps, and comtrollers to include in
emergencey, operation, and maintenance manuals.

Other Informational Submidlals:

1. Water-Treatment Program: Writlen sequence of operation on an annual basis for the
application equipment required to achieve water quality defined in the "Performance
Requitements" Article above.

Water Analysis: lustrate water gquality available at Project site.

Passivation Confirmation Report: Verify passivation of galvanized-steel surfaces, and
confirm this obgervation in a letter to Architect.

oy

QUATTITY ASSURANCT:

IMTVAC Waler-Treatment Service Provider Qualifications:  An ¢xperienced TTVAC waler-
rreatment service provider capable of analyzing water qualities, installing water-treatment
equipment, and applying water treatment as specified in this Section.

Eleetrical Components, Devices, and Accessorics: Listed and labeled as defined in NFPA 70,
Article 100, by a lestung ageney acceplable Lo authorilics having jurisdiction, and marked lor
itended use.
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1.7 MAINTENANCE SERVICE

A, Scope of Maintenanes Serviee:  Provide chemicals and service program to maintain water

conditions required above to inhibit corrosion, scale formation, and biological growth for
cooling, chilled-water piping. heating, hot-water piping and equipment. Services and chemicals
ghall be provided for a pertod of one year [rom date ol Substantial Completion, and shall
include the following:

L. Initial water analysis and HV AC water-treatment recommendations.
Starlup assislanee for Coniraclor o Tush the systems, ¢lean with detergents, and miually
fill systems with required chemical treatment prior to operation.

h

3. Periodic field service and consultation.

4, Customer report charts and log sheets.

A Laboratory technical analysis.

6. Analyses and reports of all chemical items concerning safety and compliance with

government regilations.

PART 2 - PRODUCTS

2.1

2.2

A,

A

MANUFACTURERS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
producis thal may be incorporated into the Work include, bul are not limited o, the following:

Ampion Comp.

Anderson Chemical Co, Inc.

Aqua-Chem, Inc.; Cleaver-Brooks Div.

Barclay Chemical Co.; Water Management, Inc.
Boland Trane Services

. (tE Berz.

7. Gl Osmonics.

K. [1-OQ-T1T Chemicals, Tne.

9. Metro Group. luc. (They, Metropolitan Refining Div.
10.  ONDEO Nalco Company.

[l. Watcon, Ine.

ke b b —

MANUAL CHEMICAL-FEED EQUIPMENT

Bypass Feeders: Steel, with corrosion-resistant extenor coating, minimum 3-1/2-in¢h (89-mm)
fill opening in the top, and NI'S 374 (DN 20} bottom inlet and top side outlet. Quarter turn or
threaded fill cap with gasket scal and diaphragm to lock the top on the feeder when exposed to
gystem pressure in the vessel.

L. Capacity: 5 gal. {19L).
2. Minimum Working Pressure: 125 psig (860 kPa).

HVAC WATER TREATMENT 232500 -4



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILE, NY [2589 MIRDDLETOWN, NY 10940
2.3 STAINLESS-STEEL PIPES AND FITTINGS

A, Stainless-Stecl Tubing: Comply with ASTM A 269, Type 3146,

B.  Suinless-Sieel Fittings: Complying with ASTM A §15/A 815M, Type 316, Grade WP-S,

C. Two-Picee, Tull-Porl, Stainless-Sice] Ball Valves:  ASTM A 351, Type 316 stainless-sicel
body: ASTM A 276, Type 316 stainless-steel stem and vented ball. carbon-filled TEFE sears,
threaded body design with adjustable stem packing, threaded ends, and 250-psig {1725-kPa)
SWP and 600-psig (4140-kPa) CWP ratings.

D. Three-Piece, Full-Port, Stainless-Steel Ball Valves: ASTM A 351, Type 316 stainless-steel
body; ASTM A 276, Type 316 stainless-steel stem and vented ball, threaded body design with
adjusiable siem packing, threaded ends, and 150-psig (1035-kPa) SWP and 600-psig {(4140-%kPa)
CWP rating.

2.4 CHEMICAL TREATMENT TEST EQUIPMENT

A, Tes Kil: Manulaewrer-recommended cquipment and chemicals i a wall-mounting cabinet lor
testing pH, TDS. inhibitor, chloride, alkalinity, and hardness; sulfite and testable polymer tests
{or high-pressure boilery, and oxidizing hiocide Lesl for apen cooling systems.

3. Sample Cooler:

1. Tube: Sample.
a. Size: NPS 1/4 (DN 8) iubing.
b. Material: ASTM A 666, Type 316 stainless steel.
c. Pressure Ratthg: Minimum 2000 psiz {13 790 kPa).
d. Temperature Rating: Minimum 30 deg F (454 deg €).

2. Shell: Cooling water.
a. Marerial: ASTM A 666, Type 304 srainless steel.
b. Pressure Rating: Minimum 2350 psig (1723 kPa).
c. Temperature Rating: Minimmum 450 deg F (232 deg O).

Capacities and Characteristics:

[

a. Tube: Sample.

1 Flow Rate: 0.25 gpm {0,016 L/?).

2)  Tntering Temperature: 400 deg F (204 deg O).
3) Leaving Temperature: 88 deg F {31 deg O).

4y Pressure Loss: 6.5 psig (44.8 kPa).

b. Shell: Cooling water.

1 Flow Rate: 3 gpm (0,19 Lis).
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2) Eutering Temperature: 70 deg F (21 deg O).
3)  Pressure Loss: 1.0 psig (6.89 kPa).

€. Corrosion Test-Coupon Assembly: Constructed of corrosive-resistant material, complete with
piping, valves, and mild steel and copper coupons. Locate copper coupon downstream from
mild steel coupon i the test-coupon assembly.

1. Twao-slation rack for closed-loop systems.
2.5 CHEMTCALS
A, Chemicals shall be as recommended by waler-lreatment syslem  manufacturer that are

compatible with piping system components and connected equipment, and that can attain water
quality specified in Part 1 "Performance Reguirements" Article.

B. Water Softener Chemicals:

I Miugral:  High-capacity, sulfonated-polystyrene ion-cxchange resin that is stable over
entire pIT range with good resistance 1o bead fracture from attrition or shock.  Resin
exchange capacity minimum 30,000 grains/cu. fi. (69 kg/eu. ) of calcium carbonate of
resin when regencraled with 15 Tb (6.8 kg) of salt

2. Salt for Brine Tanks: High-purity sodium chloride, free of dirt and foreign material.
Rock and granulated forms arc not aceeptable,

PART 3 - EXECUTION

3.1 WATER ANALYSIS

A, Derform an analysis of supply water to determine qualicy of water available ar Project site.

3.2 INSTALLATION

A.  Install chemical application equipment on concrete bases, level and plumb.  Maintain
manutactrer's recommended clearances.  Arrange units so controls and devices that require
serviging are accessible. Anchor chemical tanks and loor-mounting acecssovics Lo subsirale,

B.  Install scismic restrainls for equipment and loor-mounling accessories and anchor o building
structure. Reter to Davision 25 Section "Vibration and Seismic Controls tor HVAC Piping and
Fquipmeut" for seismic restraints,

€. Install water testing equipment on wall near water chemical application equipment.
D, Install interconnecting control wiring for chemical treaument controls and sensors.
E. Mount sensors and injeclors in piping cireuils.
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F. Bypass Feeders: Install in closed hydronie systems, including hot-water heating and chilled

[¥E}
[

IT.

34

water ecquipped with the following:

L. [nstall bypass feeder in a bypass cirenit around cirenlatdng pumps, unless otherwise
indicated on Drawings.

2. Install water meter in makeup water supply.

3. [nstall test-coupan assembly in bypass cirenit aronnd cirenlating pumps, unless otherwise
indicated on Drawings.

4. [nstall a gare or tull-port ball isolaton valves on inlet, outlet, and drain below feeder
iulet.

5. Install a swing check on inlet afler the isolation valve.

CONNECTIONS

Piping installation requirements are spegified in other Division 23 Scetions. Drawings indicate
general arrangrement ol piping, (ittings, and specialues.

[nstall piping adjacent to equipment to allow service and maintenance.
Make piping connections berween HVAC water-treatment equipment and dissimilar-metal
piping with dielectric fittings. Dielectric fittings are specified in Division 23 Section "Common

Work Results tor HVAC."

Install gshutol valves on TTVAC waler-treattment equipment inlet and outlet. Metal general-duty
valves are specified in Division 23 Section "General-Duty Valves for HVAC Piping."

Refer to Division 22 Section "Domestic Water Piping Specialties" for backflow preventers
requited tn makeup waler conneelions Lo polable-water sysiems.

Confirm applicable electrical requirements in Division 26 Sections for connecting electrical
equipment.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."”

Conneel wiring according o Division 26 Sechion "Low-Vaollage Elceinical Power Conduetors
and Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service: BEngage a factory-anthorized service representative to inspect,
test, and adjust compouents, assemblies, and equipment installations, including connections.
Report results in wriling,

Perform tests and inspections and prepare test reporis.
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L. Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect components, assemblics, and equipment installagons, including connections, and
to assist ln testing.

C. Tests and Inspections:
L. Inspect field-assembled components and equipment installation, including piping and
cleclrical conneelions,
2. Inspect piping and equipment to determing that systems and equipment have been

cleancd, ushed, and filled with waier, and are (ully operational before inwroducing
chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation and calibrate controls during the
preliminary phase of TIVAC systems' startup procedures.

4, Do not enclose, cover, or put piping into operation until it is tested and satisfactory test
results are achieved.

5. Test for leaks and defects. If testing is performed in segments, submit separate report tor
gach test. complete with diagram of portion of pipiug tested,

6. Leave uncovered and unconecaled now, aliored, exwended, and replaced water piping unuil

it has been tested and approved. Expose work that has been covered or concealed before
it has een tested and approved.

7. Cap and subject piping o static water pressure of 50 psig (345 kPa) above operating
pressure, without oxceeding pressure rating of piping system materials,  Tsolate test
source and allow Lest pressure Lo sland lor four hours. Leaks and loss in wesl pressure
constitute defects.

. Repair Icaks and defoets with new materials and retest piping until no leaks exist.

D.  Remove and replace maliunclioning unils and velest as specilicd above,

E.  Rample boiler waler al one-week intervals aller bailer startup for a period of five wecks, and
prepare test report advising Owner of changes necessary to adhere to Part | "Performance
Requirements" Article for cach required characteristic.  Sample boiler water at four-week
intervals following the lesting noted above Lo show that automalic chemical-feed systems are
maintaining water quality within performance requirements specified in this Section.

T At four-week intervals following Substantial Completion, perform scparate water analyses on
hydronic systems Lo show that antomatic chemical-leed systems are mainlaining water qualily
within performance requirements specified in this Section. Submit written reports of water
analysis advising Owner of changes necessary to adhers to Part 1 "Performance Regquirements”
Arricle.

G, Comply with ASTM D 3370 and with the following standards:

Silica: ASTM D 859,

Steam System: ASTM DD 1066,
Acidily and Alkalinity: ASTM D 1067.
Iron: ASTM D 106K,

Water TTardness: ASTM D 1126,

ok e
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3.5 DEMONSTRATION
A, Tagage a factory-authorized service representative to train Owner's maintenance personng! to
adjust, operate, and maintain HVAC water-treatment systems and equipment.  Refer to

Division {1 Section "Demonstration and Training.”

B.  Training: Provide a "how-to-use" self-contained breathing apparatus video that details exact
operating procedures of equipment,

END OF STCTTON 23 2500
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SECTION 233113 —METAL DUCTS

PART | - GENERAIL

1.1

A,

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
Seetion Ineludes:

Single-wall reetangular ducts and lillings.
Single-wall round ducts and fittings.
Doulsle-wall round ducts and fittiugs.
Sheer metal materials.

Sealants and gaskets.

6. IMangers and supports.

e

Related Secrions:

1. Division 23 Section "Testing, Adjusting, and Balancing tor HVAC" for testing, adjusting,
and balancing requirements for metal ducts.
2. Division 23 Section "Air Duet Accessories™ for dampers, sound-control devices, duct-

mounting access doors and panels, mrhing vanes. and tlexible ducts.

PERFORMANCE REQUIREMENTS

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

Structural Performance: Duet hangers and supports shall withstand the effects of gravity loads
and stresses within limits and under couditions deseribed in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible".

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAL 62.1-2004.

SUBMITTALS

Product Data: For each type of the following products:
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I Liners and adhesives.
2. Sealants and gaskets.

E.

Shop Drawings:

1.

-SR-S A

—_—

._
2

Fabrication, assembly, and mstallation, including plans, elevations, sections, companents,
and attachments to other work,

Faclory- and shop-labricated ducls and (iltings.

Duct layout indicating sizes, configuration. liner material, and static-pressure classes.
Elcvation ol op of ducis.

Dimensions of main doct runs trom building grid lines.

Fittings.

Reinivreement and spacing,

Seam and joint construction.

Penetrations through fire-rated and other partitions.

Equipment installation based on equipment being used on Project.

Locations for duct accessories, including dampers, turning vanes, and access doors aud
panels.

Hangers and supports, including methods for duct and building attachment and vibration
isolation,

Delegated-Design Submiltal:

L

Sheet metal thicknesses.

Jaint and seam construction and sealing.

Reinforcement details and spacing.

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

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

e N

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

Suspended ceiling components,

Structural members to which duet will be attached.

Size and location of initial access modules for acoustical tile.,

Penetrations of smoke bartiers and fire-rated construction.

ltems penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air oullets and inlets.
c. Speakers.

d. Sprinklers,

Access panels.

i

Field quality-control reports
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1.5 QUALITY ASSURANCE
A, ASIIRAE Compliance: Applicable requirements in ASTTRAFE 62.1-2004, Seetion 5 - "Systems
and Equipment" and Section 7 - "Construction and System Start-Up."
B. ASHRAL/ESNA Compliance:  Applicable requirements in ASHRAB/JESNA 90.1-2004,

Section 6.4.4 - "HVAC System Construction and Insulation.”

PART 2 - PRODUCTS

21

A

B.

C.

D.

2.2

A

B.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

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

Transverse Joints:  Select joint types and fabricate according to SMACNA'S "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular
Ducrs," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "ITVAC Duct Construction Standards -
Meral and Flexible."

Elbows. Transitions, Offsets, Branch Connections. and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Mectal and
Flexible," Chapier 2, "Fitings and Other Construction,” ot static-pressure class, applicable
sealing requirements, materials involved. duct-support intervals, and other provisions in
SMAUNA'Y "TTVAC Ducl Construction Siandards - Meial and Flexible!

ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duet Construction
Standards - Meilal and Flexible," Chapter 3, "Round, Oval, and Flexible Duet," based on
indicated static-pressure ¢lass unless otherwise indicated.

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

a. Lindaly Tne.
b. Me€Till AirFlow LLC.
c. SFMCO Tncerporated.

GENERAT
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1. All round supply, returi and exhaust ductwork shall be by the manufacturer. The duct
gystem shall consist of liilings thal are laclory {itled with a scaling gasket and spiral duct
which, when installed according to the manufacturer’s instructions, will seal the duct
joints withoul the use of duct scaler.
2. The contractor may, with the approval of the engineer, convert select rectansular duct-

work to round provided that the project space limitations are properly addressed and that
the overall system design static pressure not be exceeded.

.  MATERIALS

L.

Unless otherwise noted, all duct and fittings shall be G-90 galvanized steel in accordance
with ASTM A-653 and A-924.

When spegitied on contract documents, siainless sieel type 304 or Lype 316 in accordance
with ASTM A-240 shall be provided.

D. CONSTRUCTION

1.

_[‘-J

Unless otherwise noted, all duct and [itlings shall be construeted per SMACNA’s Duet
Construetion Standards {+10 in W.G.) shown in the following table:

Diameter {inches) {7alvanized Fittings
3-14 24
16-26 22
28-36 20
38-50 20

FITTINGS:

a.  All fitting ends shall come factory equipped with a double lipped. U-profile, EI'DM
rubber paskel. Gasket shall be manuiactured Lo gauge and [lexibility so as 1o insure
that system will meet all of the performance criteria set forth in the manufacturer’s
literature. Gasket shall be classificd by an internationally recognized laboratory au-
thority to conform to ASTM ER4-91a and NFPA S0A flame spread and smoke devel-
oped ratings of 25/50.

b.  All fiting ends shall be calibrated to manufacturer’s published dimensional tolerance
standard and associated spiral duct,

¢ All fitting ends from 37 to 247 Dia. shall have rolled over edges for added strength
and rigidity.

d. All elbows from 37 to 127 Tha, Shall be 2 picec die stamped and continuously stitch
welded. All elbows 147 Dia. And larger shall be standing seam gorelock construction
and internally sealed.

¢, The radius of all 907 and 457 lbows shall be 1.5 times the elbow diameter, unless

otherwise noted on the contract doctments to be 1.0 times the elbow diameter. The
radiug ol all 15%, 30° and 60° clhows shall be 1.0 times the elbow diameter.
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2.3

n

. All fiwngs that are of either spot-welded or button punched construction shall be in-
ternally sealed. When contract docunents require divided flow fittings, only full
body fillings will be accepled. The use of duct laps is unacceplable exeept for retrofil
installations.

All volume dampers ghall be by the spiral duet manufacturer. Damper shall be fitting
sized to slip into spiral duct. Damper shall have the following features:

(1N Locking quadrant with blade position indicator

(2) 27 sheer metal insulation stand-ott

(3} Integral shaft-blade assembly

(4) Shatft mounted, load hearing bushings

(5) Gasketed shaft penetrations to minimize leakagze

o

SITEET METAL MATERIALS

General Malerial Reguirements: Comply with SMACNA'S "ITVAC Duct Construclion
Standards - Metal and Flexible” for acceptable materials, material thicknesses, and duct
construction methods unless otherwize indicated. Sheet metal materials shall be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

L.
2.

Galvanized Coating Designation: G90 {Z275).
TFinishes for Surfaces Txposed to View: Mill phosphatized.

Factory Applied Antimicrolyvial Coating:

¥R}

o La

Apply o the surlace of sheet metal that will Torm the interior surlface of the ductl. An
untreared clear coating shall be applied ro the exterior surface.

Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA foruse in HVAC systems.

Coating containing the antimicrobial compound shall have a hardness of 2H, minimum,
when Lested according o ASTM T 3363,

Surface-Burning Characteristics: Maximum flame-spread index of 25 and maxiimum
smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
Shop-Applied Coating Color: Whire.

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

Reinloreement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bary; black and
galvanized.

L.

Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
duets, isolate the different metals with butyl rubber, neoprene, or FPTIM gasket materials.

Tic Rods: Galvanized steel, 1/4-inch {(8-mm) minimum diameler for lengths 36 inches (900
mmy or less; 3/8-inch {10-mm) minimom diameter for lengths longer than 36 inches (900 mm).
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24 SEALANT AND GASKETS
A, General Scalant and Gasket Reguirements:  Surface-burning characteristics for scalants and
gaskets shall be a maximmum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.
B.  Two-Part Tape Sealing System:

L. Tape: Woven cotton fiber impregnated with mineral gypsum and modified
actylic/silicone activator to react eXothermically with tape to form hard, durable, airtight
seal.

2. Tape Width: 3 inches (76 mm).

3. Sealant: Modified styrene acrylic.

4, Water resistant.

5. Maold and mildew resistant.

0. Maximum Static-Pressure Class: 10-inch wyg (2500 Pa)., positive and negative.

7. Service: Tndoor and outdoor,

R. Service Temperature: Minus 40 to plus 200 deg F {Minus 40 to plus 93 deg C).

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

10.  For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according o 40 CFR 59, Subpart D {EPA Mcthod 24).

. Water-Based Toint and Scam Sealant:

1. Application Mcthod: Brush on.

2. Solids Content: Minimum 65 percent.

3. Shore A Hardness: Minimum 20,

4, Warter resistant.

5. Mold and mildew resistaut.

6. VOU: Maximum 75 g/L {less water).

7. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

8. Service: Tndoor or outdoor,

9. Substrate: Compacible with zalvanized sheet steel {both PVC coated and bare), stainless
steal, or aluminum shects.

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

I General: Single-component, acid-curing, silicone, clastomeric.

2. Type: K.

3. Grade: NS.

4, Class: 23,

A Use: O.

6. TFor indoor applications, use scalant that has a VOC content of 250 g/L or less when
calenlated according o 40 CFR 59, Subpart D (EPA Method 24).

E. Flange Gasketz: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
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2.5 HANGERS AND SUPTORTS
A, Hanger Rods for Noncorresive Fnvironments: Cadmium-plated stecl vods and nuts,
B.  Tlanger Rods for Corrosive Environments:  Elecwrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.
C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duet”
D.  Steel Cables for (ralvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
E.  Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492
F. Steel Cable End Connecdons:  Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service: with an automatic-locking and clamping device.
G Duct Attachments:  Sheet metal scrows, blind rivets, or self-tappiug motal screws; compatible
wilh ducl materials.
H.  Trapeze and Riser Supports:

L. Supports tor Galvanized-Steel Ducts: Galvanized-steel shapes and plares.

2. Suppotts for Stainless-Steel Ducts: Staiuless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminom or galvanized steel coated with zine
chromare.

PART 3 - EXECUTION

3.1

A

DUCT INSTALLATION

Drawing plans, schematics. and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used o size duets and
calculace friction loss for air-handling equipment sizing and for other design considerations.
Install duct sysiems as indicated unless deviations Lo layoul are approved on Shop Drawings and
Coordination Drawings.

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

Install round ducts in maximum practical lengths.
Install ducts with ifewest possible joints.

Install Taclory- or shop-fabricaled R[itings for changes in direction, size, and shape and [or
branch connections.

Dage 7



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET

WALLKILL, NY [2589 MIDDLETOWN, NY 10940

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular o building lines.

(. [nstall ducts close o walls, overhead construction, columns, and other structural and permanent
enclosure elements of building,

H. Install ducts with a clearance of | inch {25 mm), plus allowanee for insulation thickness.

L Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

I Where ducts pass through non-fire-rated interior partitions and are exposed 1o view, cover the
opening between the partition and duct or duct insulation with sheet metal flanges of same
metal thickness as the ducl. Overlap openings on Tour sides by at least 1-1/2 inches (38 mim).

K.  Where ducts pass through (ire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section "Air Duet Accessories" for fire and smoke
dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials,
Comply with SMACNA's "Duet Cleanliness tor New Constuction Guidelines.”

3.2 INSTALLATION OQF EXPOSED DUCTWORK

A.  Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B.  Trim duel scalanty (Tush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

€. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duel aceessories, and an- outlels.

D.  Repair or replace damaged sections and finished work that does not comply with these
requirements.

33 DUCT SEALING

A, Scal duets for duct stave-pressurc and scal classes speeilied in "Duel Schedule" Article
according to SMACNA'S "HVAC Duct Construction Standards - Metal and Flexible."

B. Seal ducts o the following seal classes according to SMACNA's "HVAC Ducr Constraction

Standards - Metal and Flexible";

Comply with SMACNA's "ITVAC Duct Construction Standards - Metal and Flexible."
Outdoor. Supply-Air Ducts: Seal Class A,

Outdoor, Tixhaust Ducts: Scal Class A.

Outdoor, Return-Adr Duews: Seal Class AL

=
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[FE}

"

A, Unconditioned Space, Supply-Air Ducts in DPressure Classes 2-Inch wyg (500 Pay and
Lower: Scal (lass B.

6. Unconditionsd Space, Exhaust Ducts: Seal Class B.

Unconditioned Space, Rewurn-Air Duets: Scal Class B.

R. Conditioned Space. Supply-Air Ducts in Pressure Classes 2-Inch wg {500 I'a) and Lower:
a. Exposed: Seal Class A.
b, Concealed: Seal Class C.

9. Conditioned Space. Exhaust Ducts: Seal Class B.

10.  Conditioned Space, Return-Atr Duets:
a. Exposed: Seal Class B.
b. Concealed: Seal Class C.

~l

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Constuction Standards - Metal and Flexible,"
Chapler 4, "Hangers and Supports.”

Building Allachments: Concerete inserls, powder-actuated [asteners, or structural-sieel lagienery
appropriate for construetion materials to which hangers are being attached.

L. Where practical, install concrete inserts before placing concrete.

2. Tnstal! powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete tasteners for standard-weight aggregate concretes or for
slabs mare than 4 inches (100 mm) thick,

4, Do not use powder-actuated conerele lasleners for lighuweighl-ageregale conereles or (or
slabs less than 4 inches (100 muny thick.

5 Do not use powder-actuated coucrete fasteners for seismic restraints,

Manger Spacing: Comply with SMACNA' "TTVAC Duet Construction Standards - Metal and
Flexible," Table 4-1 {Table 4-1M), "Rectangular Duct Hangers Minimum Size." and Table 4-2,
"Minimum Hanger Sizes for Round Duet," for maximun hanger spacing; install hangers and
supports within 24 inches {610 mm) of each elbow and within 48 inches (1200 mm) ot each
branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel augles or channel seeured to the sides of the duct with welds,
bolls, sheel metal serews, or blind rivews; support at cach Moot and at a maximum intervals of 16
feet {5 m).

Install upper attachimentrs to structures. Select and size upper attachmenrs with pull-our, tension,
and shear capacitics appropriate for supported loads and building materials where used.

CONNTECTTONS

Make connections to equipment with flexible connectors complying with Division 23 Section
"Air Duct Accessories.”
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B. Comply with SMACNA's "HVAC Duct Coustruction Standards - Metal and Flexible" for

3.6

3
e |

branch, oullel and inle, and wermimal unil conhections.

PAINTING
Paint interior of metal ducts that are visible through registers and grilles and that do not have

Jduct liner. Apply one coat of flar, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requiraments are specified in Division 09 painting Sections.

FIELD QUALITY CONTROL

Perform tests and inspections.

Duct System Cleanliness Tests:

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

2. Test sections of melal duct system, chosen randomly by Owner, lTor cleanliness according
to "Vacoum Test” in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC

Systems,”

a. Accepuable Cleanliness Level: Nel weight of debris collecied on the (iler media
shall not exceed 0.75 mg/100 3q. em.

Duet system will be considered defective if it does not pass tests and inspections.
Prepare rest and inspecrion reports.

Coordinate cleaning with Section 230130,

DUCT CLEANING
Clean new duct systems before testing, adjusting, and balancing.
Use service openings for entry and inspection.

L. Create new openings and install access panels appropriate for duct static-pressure class if
required Tor cleaning access. Provide insulated panels ror insulated or lined duct. Patch
insulation and liner as recommended by duet liner manutacurer. Comply with
Division 23 Section "Air Duct Accessories” for access panels and doors.

2. Disconnect and reconnect Mexible ducts as needed lor cleaning and inspection.

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

[FR]

Particulate Collection and Odor Control;

L. When venting vacuuming system inside the building, use HEPA filtration with 99.97
pereent collection elficicney for 0.3-micron-size {or larger) parlicles.
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310

2.

When venting vacuuining system to outdoors, use filter to collect debris removed from
[TVAC system, and locale exhaust downwind and away Irom air intakes and other poinls
of entry into building.

Clean the following components by removing surface contaminants amd deposits:

—_

LS

IS

o

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

Supply, return, and exhaust fans including [an housings, plenums {except eciling supply
and refurn plenums), scrolls, blades or vanes, shafts, baffles, dampers. and drive
asscmblics,

Air-handling unit internal surfaces and components including mixing box, coil section,
air wash systems, spray eliminators. condensate drain pans, humidifiers and
dehumidifiers, itliers and [Tier scetions, and condensate colleetors and drains,

Coils and related components.

Lnergy recovery wheels.

Remrn-air ducts, dampers, actuators, and mrning vanes except in ceiling plenums and
mechanical squipment rooms.

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

Dedicated exhaust and ventilation components and makeup air systems.

Mechanical Cleaning Methodology:

L. Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct sysiems and remove conlaminants Irom building.

2. Use vacuum-collection devices that are operated continnously during cleaning. Connect
vacuum deviee to downstrcam end of duct seetions so arcas being cleaned are under
negalive pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duet surfaces without
damaging iniegrily o metal ducls, duct liner, or ducl accessories.

4. Clean fibrous-glass duct liner with HEPA vactuming equipment; do not permit duct liner
to get wet, Replace fibrous-glass duet liner that is damaged, deteriorated, or delaminated
or thal has Iriable material, mold, or [ungus growth.

5 Clean coils and coil drain pans according to NADCA 1992, Keep drain pan operational.
Ringe coils with clean waler Lo remove latent restdues and cleaning materials; comb and
straighten fins.

6. Provide drainage and cleanup for wash-down procedurces.

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if
fungus is present. Apply antimicrobial agents according to manufacturer's written
instructions after removal of surtace deposits and debris.

START UP

Air Ralance: Comply with requirements in Division 23 Scetion "Testing, Adjusting, and
Balancing for HVAC"

DUCT SCTIEDULE

Fabricate ducts with galvanized sheet sieel exeepl as otherwise indicated and as 1ollows:
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B. Supply Duets:
I All Systems:

a. Pressure Class: Positdve 2-inch wgz (500 Pa),

.‘"x

Rewurn Ducts:
1. All Systems:
a, Pressure Class: Positive or negalive 2-inch wy {500 Pa).
D. Exhaust Duets:
L. Greneral Exhaust Ductwork:
a. Pressure Class: Negative 2-inch wg (504 Pa).
E. Ountdoor-Air Ducts:

L. All Systems :

a. Pressure Class: Positive or negative 2-inch wyg {500 [a).
F. Intermediate Reinforcement:
I Galvanized-Steel Duers Galvanized steel or carbon steel coated with zine-chromate
primer.

G. Liner
1. Supply Air Duels: Fibrous glass, Type I, 2 inches (ST mm) thick.
1. Elbow Conliguration:

1. Rectangular Duct:  Comply with SMACNA'S "HVAC Duoet Constroction Standards -
Metal and Flexible," Figure 2-2, "Rectangular Elbows."

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

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

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane
Runners.” and Figure 2-4, "Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
angd Tlexible," Tigurs 3-3, "Round Duet Tilbows."

a. Minimum Radivs-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duet Constriction Standards - Metal and Flexible," Table 3-
L, "™itered Clbows." Llbows with less than 90-degree change of direction have
proportionately fewer segments.
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1) Velocity 1000 fpm {5 m/s) or Lower: 0.5 radius-to-diameter ratio and three
segmenis for 90-degree elbow

2} Velocity 1000 to 1500 fpm {5 to 7.6 m/s): 1.0 radins-to-diameter ratio and
four segments for Y0-degree clhow.

3 Veloeity 1500 fpm (7.6 m/s) or Higher: 1.5 radius-to-diameter ratio and
five segments for 90-dearee elbow.

4y Radins-to Diameter Ratio: 1.5.

[ Branch Configuration:

L. Rectangular Duct: Comply with SMACNA'S "HVAC Doet Constroetion Standards -
Metal and Flexible," Figure 2-6, "Rranch Conuections.”

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main 1o Round Branch: Spinin.

2. Round: Comply with SMACNA's "TTVAC Ducl Construction Slandards - Meial and
Flexible," Figure 3-4, "90 Degree Tees and Laterals." and Figure 3-5. "Conical Tees.”
Saddle 1aps are permited in existing duct.

a. Velocity 1000 (pm (5 mis) or Lower: 90-degree lap.
b. Velocity 1000 to 1500 fpm {5 to 7.6 m/s): Conical tap.
c. Veloeity 1500 fpm (7.6 mis) or Higher: 45-dearee lateral.

END OF SECTION 23311

-
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SECTION 233300 - AIR DUCT ACCESSORIES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A, Seetion Ineludes:

[ Backdraft and pressure reliet dampers.
2. Manual volume dampers.

3. Fire dampers.

4 Smoke dampers.

5 Flange connectors.

6. Tuming vanes.

7. Remote damper operators.
K. Duct-maunied access doors.
9. Flexible connectors.

10. Tlexible ducts.

11, Duel accessory hardware.

B. Related Secrions:

L. Divigion 23 Section "HVAC Graviry Ventilators" for root-mounted ventilator caps.
2. Division 28 Section "Fire Detection and Alarm™ for duct-mounted fire and smoke
detectors.
.3 SUBMITTALS

A.  Product Data: For cach type ol product indicated.

1. For duct silencers, include pressure drop and dynamic insertion loss dala.  Tnelude
breakout noise calculations for high transmission loss casings.

B. LEED Submittal:

L. Product Darta for Prerequisite EQ 1: Documentation indicating that units comply with
ASTIRAT 62.1-2004, Scetion 5 - "Sysiems and Tquipment.”

€. Shop Drawings:  For ducl accessories.  Tnclude plang, elevalions, sections, details and
atrachments to other work.

AIR DUCT ACCESSORIES 2353300-1
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I Detail duct accessories fabrication and installation in ducts and other construction.

1.4

Include dimensions, weighis, loads, and required clearances; and method of Teld
assembly into duct systeins and other construction. Include the following:

Special fittings.

Manual volume damper installationys.

Conrrol damper installations.

d. Firc-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and
cortidor damper installations. including sleeves: and duct-mounted access doors
and remote damper operators.

Duct seeurity bars.

f. Wiring Diagrams: For power, signal, and control wiring.

ooTE

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted
access panels and access doors reguired for access to duct accessories are shown and
coordinated with each other, using input from Installers of the items involved.

Source quality-control reports.

Operation and Maintenance Dara:  For air duct accessories to include in operation and
111ai|'1tc1'|a|'lcc manua]s.

QUALITY ASSURANCE

Comply with NFTA 90A, "Installation of Air Conditioning and Ventilating Systems." and with
NFPA 90B, "Installation ol Warm Adr Tleating and Air Condilioning Systems.”

Comply with AMCA 500-1) testing for damper rating,

FXTRA MATIERTALS

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

L. Fusible Links: Furnish gquantiry equal to 10 percent of amount installed.

PART 2 - PRODUCTS

2.1

MATTRTALS

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 imperleetions.

(ralvanized Sheet Steel: Comply with ASTM A 653/A 653M.
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2.2

G.

IT.

AIR DUCT ACCESSORIES 23

L. Galvanized Coating Designation: (90 (2275).
2. Exposed-Surface Finish: Mill phosphatized.

Stainless-Steel Sheers: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2
finish for ducts and finish for exposed ducts.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14;
with mill linish lor conccaled ducts and slandard, 1-side bright linish for exposed ducts.

Extruded Aluminum: Comply with ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6.

Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm} or less; 378-inch {10-mm) minimum diameter for lengths longer than 36 inches (900
).

BACKDRAFT AND PRESSURE RELIEF DAMPERS

Manufacturers: Subject to compliance with requirements, available manufactirers offering
products that may be incorporated iuto the Work include. but are not limited to, the
lollowing:

1. Adr Balance Inc.; a division of Mestek, Tnc.
2. Greenheck Fan Corporation.

3. Nailor Industries Tne.

4, Ruskin Company.

A SEMCO Incorporated.

6. Vent Products Company, Inc.

Description: Gravily balanced.

Maximum Air Velocity: 2000 fpm (10 mi/x).

Maximum System Pressure: 2-inch wyg (0.25 kla).

Frame: 0.063-inch- {1.6-mm-) thick extruded aluminum with welded corners..

Blades: Multiple single-piece blades, maxinum o-inch {150-mmy width, 0.050-inch- (1.2-
mm-) thick aluminum sheet with sealed edges.

Blade Action: Parallel.
Blade Secals: Extruded vinyl, mechanically locked.
Blade Axles:

1. Material: Staimless steel,
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b
LFEY

A

2.

Diamecter: (.20 inch (5 mm).

Tie Bars and Brackets: Alumimum.

Retrn Spring: Adjnstable tension.

Bearings: Synthetic pivot bushings.

ACCLSSOTIES;

L. Adjustment device to permit setting for varying differential static pressure.
2. Counlerweights and spring-assist kits for vertical airilow insiallations.

3. Electric actuators.

4. Chain pulls.

5 Sereen Mounting: Front mounted in slegve,

el o

=

a. Rleeve Thickness: 20-gage {1.0-mm) minimum.
b. Sleeve Length: 6 inches { 152 mm) minitnum.

Sereen Mouting: Rear mounted.
Screen Material: Aluminum.,
Screen Type: Insect.

90-degree stops.

MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:

L.

e

Manufacturers:  Subject to compliance with requirements, available manufacturers
olfering products that may be incorporated int the Work inelude, but are not limited
to, the following:

a. Air Balance Ine.; a division of Mestek, Ine.
b. MeGill AirFlow LLC.

METAL AIRE, Inc.

Nailor Industries Ine.

Ruskin Company.

Trox USA lne.

Vent Products Company, Ine.

moree oo

Standard leakage rating.
Suitable tor horizontal or vertical applications.

Frames:
a. Hat-shaped, galvanized-steel channels, 0.064-inch {(1.62-mm) minimum
thickness.
[>. Mitered and welded corners.
c. Flanges lor awaching o walls and tlangeless frames for installing in duets.
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5, Blades:

a. Multiple or single Dlade,
b. Parallel- or apposed-blade design.

c. Stiffen damper blades for stability.

d. Galvamized-sieel, 0.064 ineh {1.62 mm) thick.
6. Blade Axles: Galvanized stecl.
7. Bearings:

a. Molded synthetic.

b. Dampers in ducts with pressure ¢lasses of 3-inch wg (750 Pa) or less shall
have axles full length of damper blades and bearings at both ends of operating
shaft.

3. Tic Bars aud Brackets: Galvanized steel,
B. Standard, Aluminum, Manual Volume Dampers:

l. Manufaclurers:  Subject o compliance with requirements, available manutaciurers
offering products that may be incorporated into the Work include. but are not limited
to, the following:

a. Air Balanee Tne.; a division of Mestek, Tnc.
b. MGl AlrFlow LLC.
C. METATL AIRE, Tuc.
d. Nailar Indusities Tne.
e. Ruskin Company.
f. Trox USA Tng.
£ Vent Products Company, Inc.
2. Standard leakage rating.
3. Suitalsle for horizontal or vertical applications.
4, Frames:  ITat-shaped, 0.10-inch- {2.5-mm-) thick, aluminum sheet channels; irames
with flanges for attaching to walls and flangeless frames for installing in ducts.
) Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper Dlades for stability.
d. Roll-Formed Aluminum Blades:  0.10-inch- {2.5-mm-) thick aluminum
sheer.
e, Exuuded-Aluminum  Blades:  0.050-inch-  (1.2-mm-)  thick  extruded
aluminum.
6. Blade Axles: Nonferrous metal.
7. Bcarings:
a. Molded synthetic,

AIR DUCT ACCESSORIES 2353300-5



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [2589 MIRDDLETOWN, NY 10940
by. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall

have axles (ull Tength of damper blades and bearnngs at both ends of
operating shaft.

R. Tie Bars and Brackets: Aluminum.
C. Jackshaft;
L. Size: 1-ineh {25-mm) diameter,
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings:  As required o connect linkage ol cach damper in
mulriple-damper assembly.
D. Damper Hardware:
L. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-mm-) thick
zing-plated steel, and a 3/4-inch {19-mm) hexagon locking nut.
2. [nelude center hole to snit damper operating-rod size.
3. Include elevated platform for insulated duct mounting,
2.4 FIRE DAMPERS
A, Manufacturers: Subject o compliance with requirements. available manufacturers offering
products that may Db incorporated into the Work include, but are not limited to, the
following:
L. Air Balance Inc.; a division of Mestek. Inc.
2. Arrow United Industries; a division of Mestel, Inc.
3. (reenheck Fan Corporation.
4, MeGill AirFlow LLC.
5 METALAIRT, Inc.
6. Nailor [ndustries Ine.
7. NCA Manufacturing, Ine.
8. Ruskin Company.
9, Vent Products Company, Ine.
10.  Ward Industrics, Inc.; a division of ITarl & Coolcy, Inc.
B. Type: Slatic and dynamic; raled and labeled according to UL 555 by an NRTL.
C. Closing raling in ducts up Lo 4-inch we (1-kPa) static pressure class and minimum 4000-ipm

(20-mv/3) velocity.
D. Fire Rating: 1-1/2 hours.

E. Frame: Multiple-blade type: fabricated with roll-formed, 0.034-inch- (0.85-nun-) thick
galvanized sicel; with mitered and interlocking comers.

F. Mounting Sleeve: Faclory- or (ield-installed, salvanized sheet sweel.

AIR DUCT ACCESSORIES 2353300 -0



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALILKILL, NY [2589 MIDDLETOWN, NY 10940
I Mininmm Thickness: 0.052 or 0.138 inch (1.3 or 3.5 mun) thick, as indicated. and of

G.

Tength 1o suiL application.

2. Exception:  Omit sleeve where damper-frame width permits direct attachment of
perimeter mounting angles on each side of wall or floor; thickuess of damper frame
must comply with sleeve requirements.

Monnting Orientation: Vertical or horizontal as indicated.

Blades: Roll-formed, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet steel. [n

place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel

blade conneetors.

Haorizonial Dampers: Include blade Tock and stainless-sieel closure spring.

[Teal-Rexponsive Device: Replaceable, 165 deg F (74 deg O) raled, fusible links.

SMOKT DAMPERS
Manufacturers:  Subject o0 compliance with requirements, | provide prodncets by one ot the
following] [available manufacturers offering produocts that may be incorporated into the

Work include, but are not limited to, the following]:

Air Balauee Tnc.; a division of Mestek, Tnc.

I

2. Cesco Products; a division of Mestek, Inc.
3. Greenheck Fan Corporation.

4, Nailor Indusiries Tne.

5. PHL. Inec.

6. Ruskin {empany.

7. <Insert manufacturer's name:>,

General Requirements: Label according o UL 5558 by an NRTL.

Smoke Detector: Integral, factory wired for single-point connection.

Frame: [Curtain type with blades inside airstream] [Curtain type with blades outside
airstream] [Multiple-blade tvpe] [Curtain type with blades outside airstream except when
located hehind grille where hlades may be inside airstream]; fabricated with roll-formed,
0.034-inch- (0.85-mm-) thick galvanized stesl; with mitered and interlocking coruers.

Blades: Roll-formed, horizontal. interlocking, .034-inch- {0.85-mun-) thick, galvanized sheet
steel. Tn place of interlocking blades, nae full-length, 0.034-inch- ((.85-mm-) thick. galvanized-
steel blade connecrors,

Leakage: [Class I ] [Class IT] <Insert class>.

Rated pressure and velocity to oxceed design airflow conditions.
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H.  Mountiug Sleeve: Factory-installed, 0.052-lnch- (1.3-mun-) thick, galvanized sheet steel: length

Lo guit wall or iloor application| with factory-furnished silicone calking|.

[ Damper Mators: [Modulating] [or] [two-pesition] action.

I Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency  requirements for motors specified in Division 23 Section "Common Motor
Requirements (or TIVAC Equipment.”

1. Motor Sizes: Minimum size as indicated. T not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0,

2. Controllers, Tlectrical Devices, and Wiring:  Comply with requivements [or ¢lectrical
devices and connecrions specitied in [Division 23 Section "Instrumentation and
Control for HVAC."] [Division 26 Sections.]

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear
trains.

4. Spring-Return Motors: Tiquip with an integral spiral-spring mechanism where indicated.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x 1Ibf (17 N x 1) and breakaway
torgue rating of 150 in. x Thf {17 N x m).

A Outdoor Motors and Morors in Quedvor-Air Intakes: Equip with O-ring gaskets designed
Lo make motors weatherprool.  Equip motors with internal healers o permit normal
operation ar minus 40 deg F (ininus 40 deg ).

0. Nouspring-Return Motors: For dampers larger than 25 sq. ft. (2.3 sq. m), size motor for
running torgque ratng of 150 in. x b {17 N x m) and breakaway torgue rating of 300 in. %
Ibf {34 N x m).

7. Elcetrical Conngction: [115 V, single phase, 60 T1z] <Tnsert values>,

K. Accessorios:

1. Auxiliary switches (or [signaling] [fan control] [or] [position indication].

2. [Momentary test switch] [Test and reset switches], [damper] [remote] imounted.

2.6 FLANGE CONNECTORS

A, Manufacturers: Subject o compliance with requirements, [provide produncts by one of the
following] [available manufacturers offering products that may be incorporated into the
Work inclnde, but are not limited to, the following|:

1. Ducmmate Induscries, [he.

2. Nesus PDQ; Division of Shilee Holdings Ine.

3. Ward Tndustrics, Inc.; a divigion of TTarl & Cooley, Tne.

4. <Insert manufacturer's name:.

B.  Description:  [Add-on] [or] [roll-formed], factory-fabricated, slide-on transverse flange
conngctors, gaskets, and components.

€. Material: Galvanized steel,
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D. Gage and Shape: Match connecting ductwork.
2.7 TURNING VANES
A, Manufacturers: Subject to compliatce with requirements, [provide products by one of the
following] [available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following]:
L. Ductmarte Induscries, ne.
2. Duroe Dyne Tne,
3. METALAIRE, Inc.
4. SEMCO Incorporated.
5. Ward Industrics, Inc.; a division of TTart & Cooley, The.
6. <Insert manufacturer's name:>,
B.  Manufactured Turning Vanes for Metal Duets: Curved blades of galvanized sheet steel; support
with bars perpendicular to blades set: set into vane ranners suitable for duet mounting.
l. Acoustic Turning Vancs: Fabricale airfoil-shaped aluminum exirusions with perforated
faces and fibrous-glass fill.
€. Manufactured Turning Vanes for Nonmetal Duets:  Fabricate curved blades of resin-bonded
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; sct into
vane runhers suitable for duet mounting.
D.  General Requirements: Comply with SMACNA's "HVAC Duct Constriction Standards - Metal
and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 24, "Vane Support in Elbows."
E. Vaue Construction: [Single] [Double] wall.
I Vaue Construction:  Single wall for ducts up to [48 inches (1200 mm)] <Tnsert dimension™
wide and double wall for larger dimengions.
2.3 REMOQTT. DAMPER QPT.RATORS
A, Manufaclurers: Subject 1o compliance with requirements, |provide produocts by one of the
following] [available manufacturers offering products that may be incorporated into the
Work inglude, hut are not limited to, the following]:
L. Pottortt; a division of PCI Industries, Inc.
2. Ventfabrics, The.
3. Young Regulator Company.
4, <Insert manufacturer's names=,
B.  Description: Cable system desighed for remote mannal damper adjnstment.
¢, Tubing: Brass.
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D. Cable: Srainless steel.

. Wall-Box Mounting: [Recessed, 3/4 inches (19 mm) deep] [Recessed, 2 inches (30 mm)
deep] [Surface].

F. Wall-Box Cover-Plate Material: [Steel] [Stainless steel].

2.9 DUCT-MOUNTED ACCESS DOORS
A, Manuiacturers: Subject o compliance with requirements, [provide products by one of the
following] [available manufacturers offering products that may be incorporated into the

Work include, but are not limited to, the following]:

American Warming and Ventilating; a division of Mestek, Tne.

l.

2. Cesco Products; a division of Mestek, Inc.
3. Ductmate Industries, Inc.

4, Flexmasier TS A, Tne.

A Greenheck Fan Corporation.

6. MeGill AirFlow LLC,

7. Nailor ndustries Inc.

g. Pottortt; a division of PCI Industries, Inc.
9. Ventfabrics, Tne.

10, Ward Industries. Inc.; a division of Hart & Cooley, Inc.
11, <Insert manufacturer's names>,

B.  Duct-Mounted Access Doors: Fabricale access panels according Lo SMACUNA'Y "TTVAC Ducl
Construction Standards - Metal and Flexible®;, Figures 2-10, "Duct Access Doors and Panels,"
and 2-11, "Access Pancls - Round Duet.™

I Daor:
a. Double wall, rectangular,
b. Galvanized sheet meral with insulation fill and thickness as indicated for duct
pressure ¢lass.
c. Vision panel.
d. Hinges and Latches: 1-by-l-inch (25-by-25-mm) butt or piano hinge and cam
latches.
g. Fabricate doors airtight and suitable tor duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges aud Tocks:
a. Access Doors Less Than 12 Tnches (300 mm) Square: No hinges and two sash
locks.
l>. Access Doors up te 18 Tnchas (460 mm) Square: Two hinges and two sash locks.

c. Access Doors up o 24 by 48 Tnches (600 by 1200 mm): Three hinges and wwo
compression latches[ with outside and inside handles].

. Access Doors Targer Than 24 by 4% Tughes (800 by 1200 mm): Tour hinges and
two compression latches with outside and inside handles.
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C. Pressure Relief Access Doot:

l. Nooer and Frame Material: Galvanized sheet stecl.

2. Daor: [Single wall] [Dounble wall with insolation fill] with metal thickness applicable
for duct pressure class.

3. Operation:  Open oulward for posilive-pressure duets and inward for negative-pressure
dnets.

4, Tactory sct at [10-inch wg (2500 Pa)] <Insert value=,

5. Doors close when pressures are within set-point range.

0. Hinge: Continuous piano.

7. Latches: Cam.

8. Seal: Neaprene or toam mbber.

9. Insulation Till: T-ingh- (25-mm-) thick, fibrous-glass or polystyrenc-foam board.

2.10 DUCT ACCESS PANEL ASSEMBIIES

A, Manufacturers: Subject to compliance with requirements, [provide products by one of the
tollowing| |available manufacturers offering produocis that may be incorporated into the
Work inclnde, but are not limited to, the following]:

L. Ductmate Industries, Ine.

2. Flame Gard, Tuc,

3. IM.

4. <Insert manufacturer's name>,

B.  Labeled according to UL 1978 by an NRTL.

€. Pancland Frame: Minimum thickness [(1L.0528-inch {1.3-mm) carbon] [1.0428-inch {1.1-mm)
stainless| stecl.
D. Fasteners: [Carhon] [Stainless] steel. Panel fasteners shall not penetrate duct wall.

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic tiber, rared for
minimum 2000 deg F (1093 deg C).

T, Miuimum Pressure Rating:  10-ingh wy (2300 Pa), positive or negative.

211 FLEXIBLE CONNECTORS

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

L. Ductniate lndustries, lne.
2. Dure Dyne Tne,
3. Venrtfabrics, Inc.
4. Ward Tndustrics, Inc.; a division of Hart & Cooley, Tnc,
5. <Insert manufacturer's name>.
AIR DUCT ACCESSORIES 233300 - 11
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B.  Marterials: Flame-retardant or noncombustible fabries.

C. Coatings and Adhesives: Comply with UL 181, Class 1.

D. Meial-FEdged Connectors: Faclory labricated with a fabrie strip [3-1/2 inches (89 mm)] [5-3/4
inches {146 mm)] wide attached to 2 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. Provide
metal compatible with connceted ducts.

E.  Indoor System, Flexible Connector Fabriz: Glass fabrie double coated with neoprena.

L. Minimum Weight: 26 oz./3q. yd. ({80 g/3q. m).

2. Tensile Strength: 480 1bf/inch (84 N/mm) in the warp and 360 [bfinch (63 Nioun) in the
filling.

3. Service Temperatore: Minus 40 to plus 200 deg F {Minus 40 to plus 93 deg O).

F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproot,

synthetic rublber resistant to UV rays and ozone,

I Minimum Weight: 24 oz./sq. yd. (810 g/sg. m).

2. Minimuin Tensile Strength: 500 Ibfinch {R8 N/mm) in the warp and 440 lbt/inch
(77 N/imm) in the filling,

3. Service Temperatore: Minus 50 to plus 250 deg F {(Minus 45 to plus 121 deg ).

G, TTigh-Temperawre Sysiem, Flexible Connectors: Glass labrie coaled with silicone rubber.

L. Minimum Welght: 16 oz./3q. yd. {542 g/3q. m).

2. Tensile Strength: 285 1bfinch (50 Nimm) in the warp and 185 [bfinch (32 N/mm) in the
iilling.

3. Service Temperature: Minus 67 to plus 300 deg F {Minus 55 to plus 260 deg C).

H.  High-Corrosive-Environment System, Flexible Connecrors:  Glass fabric with chemical-

resistant coaling,
1. Minimum Weight: 14 oz./sg. yd. (474 o/sg. m).
2. Tensile Strength: 450 1bffinch (79 N/mm) in the warp and 340 Ibf‘inch (60 N/mm) in the
filling,
3. Service Temperature: Minus 67 1o plus 500 deg F (Minus 55 Lo plus 26{ des ).
I Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in

AIR DUCT ACCESSORIES 2

compression, and with a load stop. Tnclude rod and angle-iron brackets for attaching to fan
discharge and duct.

1. Frame: Steel, fabricated tor connection to threaded rods and to allow for a maximom of
30 degrees of angular rod misalishment without binding or reducing isolation efficiency.
2. Quidoor Spring Diamcter: Not less than 80 pereent of the compressed height of the

spring at rated load.
Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: Maore than 80 percent of rated vertical stiffness.
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212

A, Overload Capacity:  Support 200 percent of rated load, fully compressed, without
delormation or [atlure.

6. Elastomeric Element: Molded, oil-resistaut rubber or neoprene.

7. Coil Spring:  Tactory sct and ficld adjustable for a maximum of I/d-inch (6-mm)
movement at start and stop.

FLEXTRLE DUCTS

Manufacturers: Subject to compliance with requirements, |provide products hy one of the
following] [available manufacturers offering products that may be incorporated into the
Work in¢lude, but are not limited to, the following]:

Flexmasler TS AL, Tnc.

Medrll AirFlow LLC.

Ward Tndustrics, Ine.; a division of Hart & Coaoley, Tnc,
<Insert manufacturer's name>,

R

Naoninsulated, Flexible Duce: UL 181, Class 1, 2-ply vinyl film supported by helically wound,
spring-steel wire,

Pressure Rating: 10-inch wyg 2500 Pa) positive and 1.0-inch wyg (250 Pa) negative.
Maximum Air Velocity: 4000 fhm (20 m/x).
Temperature Range: Minus 10 to plus 160 deg ¥ {Minus 23 to plus 71 deg ).

us I

Noninsulated, Flexible Duct: UL 181, Class 1, black polyvmer film supported by helically
wound, spring-stecl wire.

Pressure Rating: 4-inch wg (1000 Pa) positive and 0.5-inch wg (125 Pa) negative,
Maximum Air Velocity: 4000 fpm (20 m/s).
Temperature Range: Minus 20 to plus 175 deg F {(Minus 29 to plus 79 deg O,

ot it —

Noninsulated, Flexible Duet: UL 181, Class 1, multiple Tayers ol aluminum laminate supported
by helically wound, spring-sreel wire.

L. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative.
2. Maximum Air Velogity: 4000 fpm {20 m/s).
3. Temperature Range: Minus 20 w plug 210 deg F (Minug 29 Lo plus 99 degr O).

Naoninsulated, Flexible Duet: UL 181, Class 1, aluminum laminate and polyester film with latex
adhesive supported by helically wound, spring-steel wire,

Pressure Rating: 10-inch wyg 2500 Pa) positive and 1.0-inch wg {250 Pa) negative.
Maximum Air Velacity: 4000 thm {20 m/g).
Temperature Range: Minus 20 to plus 210 deg ¥ {Minus 29 to plus 99 deg ).

w N

Nouinsulated, Flexible Duct: UL 181, Class 0, interlocking spiral of aluminumn foil.

l. Pressure Rating: &-inch wg (2280 Pa) positive or negative.
2. Maximum Air Veloeily: 5000 (pm {25 m/).

AIR DUCT ACCESSORIES 233500 - 13
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G.

AIR DUCT ACCESSORIES 2

3. Temperature Range: Minus 100 to plus 435 deg F iMinus 73 to plus 224 deg C).

Insulated, Flexible Duet: UL 181, Class 1, 2-ply vinyl film supported by helically wouud,
spring-stee] wire; fibrous-glass msulation; [polyethylene] [aluminized] vapor-barrier film.

Pressure Rating: 10-inch wg {2500 Pa) positive and 1.0-inch wg {250 Pa) negative.
Maximum Air Velocity: 4000 fpm {20 m/s).

Temperature Range: Minus 10 o plus 160 deg F (Minus 23 (o plus 71 dege C).
Insulation R-value: [Comply with ASHRAE/1IESNA 90.1-2004] <Insert value>,

O

Insulated, Flexible Duct: UL 181. Class I, black polymer film supported by helically wound,
spring-steel wire; [Throus-glass insulation; [polyethylene] [aluminized] vapor-barrier film.

Pressure Ratng: 4-inch wg (1004 Pa) positive and 0.5-inch wg (125 Pa) negative.
Maximum Air Velocity: 4000 fphm (20 m/s).

Temperature Range: Minus 20 to plus 175 deg T (Minus 29 to plus 79 deg O,
Insulation R-Value: |Comply with ASHRAE/IESNA 90.1-2004 | <Tnsert valne>.

R

[nsulated, Flexible Duet: UL 181, Class 1, multiple Tayers of aluominum laminate supported by
helically wound. spring-steel wire; fibrous-glass insulation: [polyethylenc] [aluminized] vapor-
barrier [11m,

Pressure Rating: 10-inch wg {2500 Pa) positive and 1.0-inch wg {250 Pa) negative.
Maximum Air Velocity: 4000 fpm {20 m/s).

Temperature Range: Minus 20 w plus 210 deg F (Minus 29 1o plus 99 deg O).
Insulation R-value: [Comply with ASHRAE/1IESNA 90.1-2004] <Insert value:-,

Bl ol i

[nsulated, Flexible Duct: UL IR1, Class I. alominum laminate and polyester film with latex
adhesive  supperted by helizally  wound,  spring-stecl  wirg;  fibrous-glass  insulation;
|polyethylene| |aluminized | vapor-barrier (ilm.

Pressure Rating: 10-inch wyg {2500 Pa) positive and 1.0-inch wg {250 Pa) negative.
Maximum Air Velocity: 4000 fpm {20 m/3).

Temperature Range: Minus 20 1 plus 210 deg F (Minus 29 (o plus 99 deg €).
Insulation R-value: [Comply with ASHRAE/IESNA 90.1-2004] <Inscrt values.

= =

Insulated, Flexible Duct: UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass
insulation; [polyvethvlene] [aluminized] vapor-barricr film.

Pressure Rating: 8-mch w (228( Pa) positive or negative.

Maximum Air Velocity: 3000 fpm (25 m/s).

Temperature Range: Minus 20 to plus 250 deg F {Minus 29 to plus 121 deg €.
Insulation R-value: [Comply with ASHRAE/TESNA 9.1-2004 | <Insert values.

R

Flexible Duct Connectors:
L. Clamps: [Stainless-steel band with cadmium-plated hex serew to tishten band with

a worm-gear action] [Nylon strap] in sizes 3 through 18 inches {75 through 460 mm),
to smit duet size.
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2.14

AIR DUCT ACCESSORIES 2

2. Non-Clamp Connectors: [Adhesive] [Liguid adhesive plus tape] [Adhesive plos sheet
meral serews|.

DUCT SECURITY BARS

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

Carngs.

KEES, Tne.

Llovd Industries, Inc.

Metal Form Manufacturing, Tne.
Price Induscries.

<Tnsert manufacturer's name™.

O W —

Description: [Field-fabricated] [Factory-fabricated and ficld-installed] [Field- or factory-
fabricated and field-installed] duct securicy bars.

Configuration:
L. Frame: [10 gage by 2 inches (3.57 mm by 50 mm)] <Insert values>.
2. Sleeve: [3/16-inch {(4.8-mm)] <Tnsert size, [continuously welded] [bhent] steel frames

with | I-by-1-hy-3/16-inch (25-by-25-hy-4.8-mm)| <Insert size> angle frame |factory
welded to 1 end] [furnished looese for ficld welding on other end]. To be poured in
place or sel with conerete block or welded or bolied 1o wall, one side only.  Duct
connections on both sides.

3 Haorizontal Bars: [1/2 inch (13 mm)] [2 by 1/4 inch {50 by 6 mm)] <Insert values™,

4, Vertical Bars: | 1/2 inch {13 mm)| |3/4 inch {19 mm)| |1 inch (25 mm)| <Tnsert
values

5. Bar Spacing: | & inches (150 mm)| <Tnsert value>.

6. Momnting: [Metal deck or roofing] [Belted or welded] [Bolted or welded with
masonry anchors] [Ductwork or other framing] [Poured in place or set with
concrefe bloek| | Welded or bolted to one wall (one side only)| | Bar extends 6 inches
{150 mn) into wall].

DUCT ACCESSORY HARDWARE
Instrument Test Holes: Casr iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow iuscrtion 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,

300-15
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PART 3 - EXECUTION

¥R

AIR DUCT ACCESSORIES 2

INSTALLATION

Install duct accessories according to  applicable details in SMACNA'S "HVAC Duct
Construction Standards - Mcial and Flexible" for meial ducls and in NATMA AHI 16, "Tibrous
Glass Duer Construction Standards,” for fibrous-glass ducts.

[nstall duct accessories of materials suited o duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless-steel aceessorics in stainless-steel ducts, and
alumitm accessories in aluminom ducts.

[nstall [hackdrafe] [eontrol] dampers at inlet of exhanst fans or exhanst duets as close as
possible to exhaust fan unless otherwise indicated.

Install volume dampers at points on supply. return, and exhaust systems where branches extend
{rom largrer ducls. Where dampers are installed in ducis having duct liner, install dampers with
hat channels of same depth as liner, and terminare liner with nosing at hat channel.

L. Lnstall steel volume dampers in steel ducts.
2. Install alumimum volume dampers in aluminum ducts.

Sel dampers Lo lully open position belore Lesting, adjusting, and balaneing.

Install test holes at fan inlets and ountlets and elsewhere as indicated.

Install fire] and smoke| dampers accordmg Lo UL listing.

[natall duct security bars. Construct duet securicy bars from 0. 164-inch {4.18-mm) steel sleeve,
continuously welded at all joints and 1/2-inch- (13-mm-) diameter steel bars, 6 inches {150 mm)
o.c. in cach direction in center of slecve. Weld cach bar w sicel sleeve and cach ¢rossing bar,
Weld 2-1:2-by-2-1/2-by-1/4-inch {63-by-63-by-6-mm) steel angle to 4 sides and both ends of
sleeve. Connect duct security bars to ducts with flexible connections. Provide 12-by-12-inch
(300-by-300-mm) hinged access panel with cam lock in duct in each side of sleeve.

Connect ducts o duct silencers [with flexible duct connectors] [rigidly].

Install duct access doors on sides of duets to allow for inspecting, adjusting, and maintaining
aceessories and equipment at the following locations:

L. On both sides of duct coils.

2. Upstream[and downstream] from duct filters.

3. At outdoor-air intakes and mixed-air plenums.

4, Al drain pans and seals.

A Downstream from manual volume dampers, control dampers. backdraft dampers, and
squipment.

6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fosible links.

Access doors for access to fire or smoke dampers having fusible links shall be pressure
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AIR DUCT ACCESSORIES 2

relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream rom dampers.

7. At each change in direction and at maximum 50-foot (15-m) spacing.
3. Upstream[and downstream] from turning vanes.

9, Upstream or downstream from duct silencers.

10, Control devices requiring inspection.

11.  Elsewhere as indicated.

[nstall aceess doors with swing against duct static pressure.
Access Door Sizes:

One-Hand or [nspection Access: & by 5 inches (200 by 125 mm).
Two-Hand Access: 12 by 6 inches {300 by 150 nun).

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

Head and Shoulders Access: 21 by 14 inches {530 by 355 mm).
Body Aceess: 25 by 14 inghes (635 by 355 mm).

0. Body plus Ladder Access: 25 by 17 inches {635 by 430 mm).

STV

Label access doors according to Division 25 Section "ldentification for HVAC Piping and
FEquipment" to indicate the purposc of access door.

Install flexible connectors to connect ducts to cquipment.

For lans developing static pressures o 3-inch wg {1250 Pa) and more, cover lexible conneclors
with loaded vinyl sheet held in place with metal straps.

Connect terminal units to supply ducts] direetly or] with maximom [12-inch  {380-
mm)]<Insert value™ lengths of flexible duct. Do not use flexible ducts to change directions,

Conneet diffusers or light troffer boots to ducts] direetly or] with maximum [60-inch {1500-
mm)] <Insert value> lengths of flexible duct clamped or swrapped in place.

Connect flexible ducts to metal ducts with [adhesive] [liquid adhesive plus tape] [draw
bands] [adhesive plus sheet metal serews].

Install duct test holes where required for testing and balancing purposes.

Install thrust limits at centerling of thrust, symmetrical on both sides of cquipment.  Attach
thrust limits at centerline of thrust and adjost to a maxinmum of Lid-inch (6-mm) movement
during start and stop of fans.

FIELD QUALITY CONTROL

Tests and Inspections:

L. Operare dampers to verity tull range of movement.
2. Inspect locations of access doors and verily that purpose of access door ¢an be
performed.

300 - 17
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3. Operate fire, sinoke, and combination fire and smoke dampers to verify full range of
movement and verily thal proper heal-response deviee 18 installed.
4. Inspect turning vanes for proper and secure installation.
5 Operate remote damper operators Lo verity full range of movement of operator and
Jdamper.

END QF SECTION 233300
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SECTION 233423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and gencral provisions of the Contracl, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A, Seetion Ineludes:

l. Centrifugal roof ventilators.

2. Cenlritugal wall venuilators.
1.3 PERFORMANCE REQUIREMENTS

A, Project Allilude: Base fan-performance ralings on acwal Project sile clevations,

B.  Operaung Limils: Classily according o AMCA 99.

.4 SUBMITTALS

A, Product Data:  TFor cach type of product indicated.  Tnelude rated capacitics, operating
characteristics, and Turnished specialties and accessories. Also include the following:

1. Certified tan performance curves with system operating conditions indicated.

2. Certified fan sound-power ratings.

3. Mator ratings and electrical characteristics, plus motor and electrical accessories.
4, Material thickness and finishes, including color charts.

5. Dampers, including housings, linkages, and operalors.

6. Roof curbg with sound attenuation.

7. Fan speed controllers,

3. Shop Drawings: Include plans, elevalions, scetions, details, and attachments o other work,

l. Detail  equipment  assemblics and  indicate  dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each tield

connection.
2. Wiring Diagrams: For power, signal, and control wiring.
€. Coordmnaton Drawings: Reflected ceiling plans and other details, drawn to scale, on which the

following items are shown and coordinated with each other, using input from Installers of the
items involved:

VAL POWER VENTILATORS SECTION 233423 Page 1
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D.

E.

.5

A

B.

C.

.6

A.

B.

C.

1.7

A

Roof framing and sopport members relative to duct penetrations.

Cetling suspension assembly membwers.

Size and location ol inilial access modules for acoustical ule.

Ceiling-mounted tems mmcluding light fixtures, diffusers, grilles, speakers. sprinklers,
access pancls, and special moldings.

= =

Ficld quality-control reports,

Operation and Maintenance Data:  For power ventilators to include in emergency, operation,
and maintenance manuals.

QUALITY ASSURANCE

Elcctrical Components, Devices, and Accessories: Listed and labeled as delined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certilied Ralings Scal.

UL Standards: Power ventlators shall comply with UL 705. Power ventilators Tor nse for
restaurant kitchen exhaust shall also comply with UL 762,

COORDINATION

Coordinate size and location of souctural-steel support members.

Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of roof curbs, equipment supports. and roof penetrations with
actual cquipmoent provided.

EXTRA MATERTALS

Furnish extra materials that match products installed and that are packaged with protective
covering [or storage and identifTed with labels deseribing contents.

L. Belws: One set(s) for each belt-driven unit.

FART 2 - PRODUCTS

2.1 CENTRIFUGAL ROOF VENTILATORS
A, Basiz-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:
JIVAC POIER VENTILATORS SECTION 233423 Page
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L. Acrovent: a division of Twin City Fan Companies. Lid.
2. Carnes Company.
3. Greenheck Fan Corporation.

B. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece,
aluminum basc with venturi inlet cong.

1. Upblast Units: Provide spun-aluminum discharge baiTle o direet discharge air upward,
with rain and snow drains.

2. Hinged Subbase:  Galvanized-steel hinged arrangement permitting  service and
maintenance.

C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.

D.  Belt Drives:

1. Resiliently mounted to hovusing.

2. Fan Shaft: Turned, ground. and polished steel: keyed to wheel hub.

3. Shaft Bearings: Permanently lnbricated, permanently sealed, self-aligning ball bearings.
4, Lulleys: Cast-iron. adjustable-pitch motor pulley.

5. Fan and motor isolaled [vom exhaust airstream.

E. Accessorics:

1. Variable-Speed Controller: Solid-staie control o reduce speed Trom 100 1o Tess than 50
percent.

2. Disconneet Switch: Nonfusible type, with thermal-overload protection mounted inside
tan housing. factory wired through an internal aluminum conduit.

3. Bird Screens: Removable, 1/2-inch ¢ 13-mm) mesh, aluminum or brass wire.

4. Dampers:  Counterbalanced, parallel-blade, backdrait dampers mounted in curb base;
factory set to close when fan stops.

5. Motorized Dxampers: Parallel-blade dampers mounted in curb base with ¢leetric actuator;
wired to close when fan stops.

F. Roof Curbs: ralvanized steel; mitered and welded corners; [-1/2-inch- (40-mm-) thick, rigid,
fiberglass insulation adhered to inside walls; and 1-1/2-inch (40-mm) wood nailer.  Size as
required to suit root opening and fan base.

1. Confignration: Built-in raised cant and monnting flange.
2. Overall Height: 18 inches (450 mm}.
3. Sound Curb: Curb with sound-absorbing insulation.
4. Meral Liner: Galvanized sreel.
G.  (apacities and Characteristics:
L. Refer to Drawings and Schedule Sheet
IIVAC POWER VENTILATORS SECTION 133423 Page 3
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22 CENTRIFUGAL WALL VENTILATORS
A.  Basiz-of-Tsign Product: Sulbyjesct to compliance with requirements, provide product indicated
on Drawings or comparable produet by one of the following:
l. Acrovent; a division of Twin City Fau Companies, Tid.
2. Carnes Company.
3. Greenheck Fan Corporation.
B.  Housing: Heavy-gage, removable, spun-aluminum, dome top aud outlet haffle: venturi inlet
cone.
[ Fan Wheel: Aluminum hob and wheel with backward-inclined blades.
D.  Belt Drives:
1. Resiliently mounted to hovusing.
2. Fan Shaft: Turned, ground. and polished steel: keyed to wheel hub.
3. Shaft Bearings: Permanently lnbricated, permanently sealed, self-aligning ball bearings.
4, Pulleys: Cast-iron. adjustable-pitch motor pulley.
5. Fan and motor isolaled [vom exhaust airstream.
E. Accessorics:
1. Variable-Speed Controller: Solid-staie control o reduce speed Trom 100 1o Tess than 50
percent.
2. Disconncet Switch: Noufusible type, with thermal-overload protection mounted inside
tan housing. factory wired throvgh internal aluminum conduit.
3. Bird Screens: Removable, 1/2-inch ¢ 13-mm) mesh, aluminum or brass wire.
4. Wall (rille: Ring type for ilush mounting.
A Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve;
factory set te close when fan stops.
6. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;
wired to close whewn fan stops.
I Capacitics and Characteristics:
1. Reier to Drawings and Schedule Sheel.
23 MOTORS
A, Comply with NEMA designation, temperature rating, service factor. enclosure type, and
clTigicney regquirements lor motors specilicd in Divigion 23 Section "Common Motor
Requirements for HVAC Equipment.” All motors shall be inverter capable premium efficiency
rated.
I Motor Sizes: Minimum size as indicated. Tf not indicated, large enough so driven load
will not require motor ta operate in service factor range above 1.0
IIVAC POWER VENTILATORS SECTION 133423 Page 4
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2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical

devices and conneclions specilied in Division 26 Scctions.

B.  Enclosure Type: Totally enelosed, [an eooled.

24 SOQURCE QUALITY CONTROL

A, Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboralory Test Data Factory test lans according Lo AMCA 300,
"Reverberant Room Method for Sound Testing of Fans.™ Label fans with the AMCA-Certified
Ratings Seal.

B.  Certify lan periormance ratings, including Mow rate, pressure, power, air densily, speed of
rotalion, and efliciency by laclory Llesis according o AMOA 210, "Laboratory Methods of

Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified
Ratings Scal.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Install power ventilators level and plumb.

B. Suppott units using Vibration- and seismic-control deviees specified in Division 23,
C. Secure roof-mounted fans to roof curbs with cadmium-plated hardware.  See Division 07

Seetion "Rool Accessories” Tor installation of rool cutrbs.

D.  Install units with clearances for service and maintenance.

E.  Label units according to regquitements specified in Division 23 Rection "Tdentification for
HVAC Piping and Equipment.”

3.2 CONNECTIONS

A, Duer installation and connection requirements are specitied in other Division 23 Sections.
Drawings indicate general arrangement of duets and duct accessories. Make [linal duct
connections with flexible connectors. Flexible connectors are specified in Division 23 Section
"Air Duct Accessories.”

B.  Install ducts adjacent to power ventilators to allow service and maintenance,

C. Ground equipment according to Division 26 Section "Gronnding and Bonding for Llectrical
Systems.”

D.  Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

VAL POWER VENTILATORS SECTION 233423 Page 3
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3.3 FIELD QUALITY CONTROL
A.  Perform lesis and inspections.
1. Manuiacturer's Field Serviee:  Engage a factory-authorized serviee representative lo

ispect components, assemblies, and equipment installations, including connections, and
to assist in testing,

B.  Tests and Tnspeclions:

—_

¥R}

o5 1 & L

1.
1.

Verify that shipping, blocking, and bracing are removed.

Verify thar unit is secure on meuntings and supporting devices and that connections to
ducts and clectrical components are complete.  Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

Verify that cleaning and adjusting are complete.

Disconngel fan drive from motor, verify proper motor rolation direclion, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and inswall belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper opetation.

Verily lubricaiion lor bearings and other moving parts.

Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.

Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

Shut unit down and reconneet automatic lemperature-control operalors,

Remove and replace malfunctioning units and retest as specified above.

€. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and
cquipment,

D.  Prepare esl and inspection reports.
E.  Coordinate lesting with CxA and specilication sheet 230593,
34 ADJUSTING

A, Adjust damper linkages lor proper damper operation.

B. Adjust belt tension,

C. Comply with requiremenls i Division 23 Scelion "Testing, Adjusting, and Balancing (or
HVAC" for testing, adjusting, and balancing procedures.

D.  Replace fan and motor pulleys as required to achieve design airflow.
E.  Lubricate bearings.
IIVAC POWER VENTILATORS SECTION 233423 Page 6
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END QF SECTION 233423
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GGRILLES

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

Section neludes:

| Rectangular and square ceiling diffusers.
2 Perforated diffusers.

3. Linear slot diffusers.

4 Adjustable bar registers aud grilles.

5 Fixed [ace registers and grilles.

Related Seetions:

1. Division 08 Section "Lonvers and Vents" for fixed and adjustable louvers and wall vents,
whether or not they are connected to ducts.
2. Division 23 Sechon "Air Duct Aceessories” for [ire and smoke dampers and volume-

control dampers not integral to diffusers, registers, and grilles.

SUBMITTALS

Product Data: For each type of product indicated, inclnde the following:

L. Data Sheer:  Indicate materials of consmuction. tinish, and mounting derails; and
petformance data including throw and drop, static-pressure drop, and noise ratings.
2. Dittuser, Register, and Grille Schedule: Indicate drawing designation, room location,

quantiry, model number, size, and accessories turnished.

Samples for Initial Selection: For diffusers, registers, and grilles with factorv-applied color
{inishes.

Samples lor Verification: For diffusers, registers, and grilles, in manuftacturer's standard sizes
to verify color selected.

Coordination Drawings: Retlected ceiling plans. drawn to scale, on which the following items
are shown and coordinated with cach other, using input irom Tnstallers of the items involved:

1. Ceiling suspension assembly members.
2. Method of attaching hangers to building structure.
3. Size and location of initial aceess modules for acoustical tile,

DIFFUSERS, REGISTERS, AND GRILILES 235713-1
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4. Ceiling-mounted items including lighting fixtures, diffusers. grilles, speakers. spritklers,

access panels, and special moldings.
A, Duet access panels.
E. Source quality-control reports.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS

A, Rectangular and Square Ceiling Diffisers:

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

the lollowing:

A-] Manulacturing Co., Tnc.

s

Carnes.

Hart & Cooley Inc.
Krueger.
METALAIRE, Tnc.
Nailor [ndustries Inc.
Price Tudustrics.

Titus.

: Tuttle & Bailey.
Marterial: Aluminum,

Finish: Baked enamel, white.

L

T s ks

Face Style: Three cone.

Mountiug: Surface or T-bat as required.
Pallern: Fixed.

Accessories:

e A S ol e

a. Equalizing grid.
b. Plaster ring.
c. Satety chain.
d. Wire guard.
Sectorizing baffles.
f. Operating rod exrension.

B. Perforated Diffuser:

Anemostat Products; a Mestek company.

Face Size: 24 by 24 inches (600 by 600 mm).

l. Manufacturers:  Subjeet to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work inelude, but are not limited w,

the following:

a. Air Research Diftuser Products, Inc.
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by. A-T Mamufacturing Co., Ine.
c. Ancmostat Products; a Mestek company.
d. Carnes.
C. Hart & Cooley Tne.
f. Kraeger.
£ METALAIRE, Tnc.
h. Nailor Indusiries Tne.
i. Price Industries.
J. Titus.
k. Tuule & Bailey.
L. Warren Technology.
2. Devices shall be specitically designed for variable-air-volume flows.
3. Material: Steel backpan and paitern controllers, with aluminum lace.
4. Finish: Baked enamel, white.
5. Face Size: 24 by 24 mches (600 by 600 mm) and 48 by 24 inches {1200 by 600 mm).
6. Duet [nlet: Round and Square.
7. Face Style: Tlush,
K. Mountung: Surface or T-bar as required.
9. Accessories:
a. TFqualizing grid.
b. Plaster ring.
c. Safety chain.
d. Wire guard,
e. Sectorizing baffles.
f. Operating rod extensiou,
22 CEILING LINEAR SLOT OUTLETS

A Linear Slot Diffuser:

L.

LFR)

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

Air Research Diffuser Products, Ine.
Ancmostal Products; a Mestek company.
Carnes.

Hart & Cooley Inc.

Krucger.

METAL AIRE, Inc.

Nailor Tndustrics Tne,

Price Industries.

Titus.

Tutle & Bailey.

ekl 1 - T S e T W« R

Devices shall be spectiically designed for variable-air-volume (lows.
Material - Shell: Aluminum.
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4. Material - Patrern Controller and Tees: Aluminum.

5. Finish - Face and Shell: Baked enamel, while.

6. Finish - Pattern Controller: Baked enamel, white.

7. Finish - Tees: Baked enamel, white.

R, Slor Width: As scheduled.

9. Number of Slots: As scheduled.

10, Length: As scheduled

L1, Accessories: T-bar clip on both sides.

[
i

REGISTERS AND (GRILLES

Adjustable Bar Register:

L.

06 N O Lo I

—_—
o= -

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

a. A-I Mamutacturing Co., Inc.

L. Anemostat Products; a Mestek company.
c. Carnes.,

d. Dayus Register & Grille Ine.

Hart & Cooley Tne.
Kroeger.
MTETAT.ATRE, Tuc.
Nailor Indusines Tne.
Price Industries.
Titus.

Tutde & Bailey.

S TR O

Material: Aluminum.

Finish: Baked enamel, white.

Face Blade Arrangement: Horizontal.
Core Construction: Removable.
Rear-Blade Arrangement: Vertical.
Frame: 1-1:4 inches (32 nun) wide.
Mounting: As shown on plans.

Damper Type: Adjustable opposed blade.
Accessories:

a. Front-blade gang operator.

Adjustablc Bar Grille:

L.

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

a. A-T Mamufacturing Co., Ine.
b. Ancmostat Products; a Mestek company.
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C. Carnes.

d. Dayus Register & (ille Inc.

2. Hait & Cooley Inc.

f. Krucger.

z. METALAIRE, Inc.

h. Nailor Industries Inc.

Price Tndustries.
Titus.
Tulle & Bailey.

?T-'—. -

Material: Aluminum.

Finish: Raked enamel, white.

TFace Blade Arrangement: Horizontal.
Core Construction: Removable.
Rear-Blade Arrangement: Vertical.
Frame: 1-1:4 inches {32 mm) wide.
Monnting: As shown on plans.

Damper Type: Adjustable opposed blade.

R

r;

Fixed Face Register:

1. Manufacturers:  Subjeet Lo complianee with requirements, available manulacturers
offering products that may be incorporated into the Work include, buc are not limited ro,
the following:

A-] Manufacturing Co., Tne,

Ancmostat Products; a Mestek company.
Carnes.

Dayus Register & rille Inc.

Hart & Couoley Inc.

Krucger,

Nailor Indusiries Inc.

Price Industries.

Titus.

Tuttle & Bailey.

e

B0 oo oo

e

Material: Aluminum.

Finish: Raked cnamcl, white.

Face Arrangement: 1/2-by-1/2-by-1/2-inch {13-by-13-by-13-mm) grid.
Core Coustruction: Removable,

6. Frame: 1-1:4 inches {32 mm) wide.

Mounting: As shown on plans.

g Damper Type: Adjustable opposed blade,

o

-~

D, Fixed Faee Grille:
I Manufacturers:  Subject 1o complianee with requirements, available manufaclurers

offering products that may be incorporated into the Work include, buc are not limited ro,
the lollowing:
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a. A-T Mamufacturing Co., Ine.

b. Ancmostat Products; a Mestek company.

C. Carnes.

d Dayus Register & Grille Tne.

e. Harr & Cooley Inc.

f. Krueger.

3 Nailor Indusiries Ine.

h. Price Iudustries.

i. Titus.

i Tuule & Bailey.

Marterial: Aluminum.

Finish: Baked cnamel, white.

Face Arrangement: 1/2-by-1/2-by-12-inch {13-by-13-by-13-mm) grid.
Core Construction: Removable.

6. Frame: 1-1:4 inches {32 mm) wide.

LR L b

7. Monnting: As shown on plans.
8. Damper Type: Adjustable opposed blade,
24 SOURCE QUALITY CONTROL

A, Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70,
"Method ol Testing ot Rating the Perlommance off Afr Outlels and Tnlels.”

PART 3 - LXECUTION

3.1 EXAMINATION

A, Examine areas where diftusers, registers, and grilles are to be installed for compliance with
requirements  lor installation wlerances and other conditions  afleeting  performanee ol

equipment.
B.  Proceed with installation only after unsatistactory conditions have been corrected.
3.2 INSTALLATION
A, Install dillusers, registers, and grilles level and plumb.
B.  Ceiling-Monnted Outlets and [nlets: Drawings indicate general arrangement of ducts, fittings,

and accessories.  Air outlet and inlet locations have been indicated to achieve design
requitements Tor air volume, noise erilena, airflow patiern, throw, and pressure drop. Make
final locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of pancl. Where architectural features or other items conflict with
installation, notity Architect for a determination of final location.
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C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.

33 ADJUSTING
A, Afler installation, adjust diffusers, registers, and grilles o air patlerns indicated, or as dirceled,

before starting air balancing.

END QF SECTION 233713
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SECTION 233723 - HVAC GRAVITY VENTILATORS

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS

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

SUMMARY

Section Tneludes:

L. Louvered-penthonse ventlators.

PERTORMANCT REQUIREMENTS

Delegated Design: Design venlilators, ineluding comprehensive engineering analysis by a
gualified professional engineer, nsing structiral and seismic performance requirements and
design criteria indicated.

Structural Performance:  Ventilators shall withstand the effects of aravity loads and the
following loads and stresses within limits and under conditions indicated withour permanent
deformation of ventilator components, noise or metal fatigue caused by ventilator blade rattle or
fluwer, or permanent damage o fasteners and anchors. Wind pressures shall be considered o
act normal to the face of the building.

L. Wind Loads: Determine loads based on pressures ag indicated on Drawings.

Seismic Performance: Ventilators. including artachiments to other construction, shall withstand
the elTecls of carthquake motions determined according to ASCE/SET 7.

1. The term "wilhstand™ means "the unit will remain in place withoul separation of any paris
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event.”

Thermal Movements:  Allow Tor thermal movements from ambient and surface wmperalure
changes, without buckling, opening of joints, oversiressing of components, failure of

connections. or other detrimental effects.

l. Temperature Change {Range): 120 deg T {67 deg O, ambicnt; 180 deg T {100 deg O,
material surfaces.

Water Entrainment: Limnit water penetration throngh unit to comply with ASHRAE 62.1-2004.
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1.4 SUBMITTALS

A, Product Data: Tor cach type of product indicated. For louvered-penthouse ventilators specified

to bear AMCA seal, include printed catalog pages showing specified models with appropriate
AMCA Certified Ratings Seals.

LLELED Submittal;

L. Product Data for Prerequisite EQ 1: Documentation indicating that units comply with
ASHRAE 62.1-2004, Section 5 - "Systermns and Equipment.”

Shop Drawings: For gravity vendlators. Inclnde plans, elevatons, sections, details, vendlator
attaclunents to curbs, and curb attaclunents to roof structure.

L. Show weep paths, gaskets, flashing, sealant, and other means of preventing water
intrusion.

Kamples: For cach exposed product and for cach color and texiure specified.
Samples tor Initial Selection: For unils with laclory-applied color iinishes.

Samples for Verfication:  For zach type of louvered-penthouse ventilator indicated, in
manufacturer's standard size.

Delegated-Design Submittal:  For shop-fabricated ventilators indicated to comply with
performance requirements and design enteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

L. Detail fabrication and assembly of shop-fabricated ventilators.
Coordination Drawings: Roof framing plans and other details, drawn to scale, on which the
(ollowing iems are shown and coordinated with cach other, based on inpul irom installers of

the items involved:

I Structural members to which root curbs and vendlators will be attached.
2. Sizes and locations ol rool openings,

Reismic Qualification Certificates:  For ventilators, accessories, and components, lrom
manutactrer.

L. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on caleulation.

2. Dimensioned Ontline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3 Detatled deseription of equipment anchorage devices on which the certilication is based

and their installation requirements.

Welding cerrificates.
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1.5 QUALITY ASSURANCE
A, Welding Qualifications: Qualify procedures and personnel accordiug to the following:
1. AWS D1.2/D1 2M, "Surucwral Welding Code - Aluminum, "
2. AWS D13, "Stroctoral Welding Code - Sheet Steel "
1.6 COORDINATION
A, Coordinale sizes and locations ol rool curbs, cquipment supports, and rool penetrations with
actual equipment provided.

PART 2 - PRODUCTS

2.1 MATTERIALS
A Aluminum Extrusions: ASTM B 2271 (ASTM B 221M), Alloy 6063-TS or T-52.

B.  Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003 or 3005 with emper as reguired
for forming or as otherwise recommended by metal producer for required tinish.

C. Galvanized-Steel Sheet: ASTM A 653/A 653M, G0 (£275) zine coating, mill phosphatized.
D. Stainless-Steel Sheet: ASTM A 666, Type 304, with No. 4 finish.

L. Fasteners: Same Dasic metal and alloy as fastened metal or 300 Series stainless steel unless
otherwise indicated. Do not use metals that are ingompatible with joined malerials.

1. Use types and stzes Lo suit unit imstallation conditions.
2. Use hex-head or Ihillips pan-head screws for exposed fasteners unless otherwise
indicated.
F. Post-Tnstalled Fasteners for Conerele and Masonry: Torque-controlled expansion anchors made

from stainless-steel components, with capability to sustain without failure a load equal to 4
times the loads imposed for conerete, or 6 times the load imposed for masonry, as detormined
by testing per ASTM E 488, conducted by a qualified independent Lesting ageney.

G.  Bituminous Paint: Cold-applied asphalt enmlsion complying with ASTM D 1187,

2.2 FABRICATION, GENERAL
A.  Factory or shop fabricate gravily ventilators o minimize ficld splicing and asscmbly.

Disassemble units to the minimum extent as necessary for shipping and handling. Clearly mark
units for reassembly and coordinated iustallation.
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B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances

2.3

made [or [abricalion and installation wlerances, adjoining material wlerances, and perimeler
sealant joints.

Fabricate units with closely fitted joints and exposed comnections accurately located and
seeured.

Fabricale supports, anchorages, and accessories required for compleie assembly.

Perform shop welding by AWS-certified procedures and personnel.

LOUVERED-PENTITOUSE VENTILATORS

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

L. Acme Engineering & Mtz Corporation.
2. Acrovent.

3. Carnes.

4. Greenheck Fan Corporation.

5. JeneaFan.

6. Loren Couk Company.

7. PenuBarry.,

Construction:  All-welded assembly with d-inch {100-mm-deep louvers, mitered corners, and
aluminnm sheet roof with mineral-fiber insulation and vapor barrier.

Frame and Blade Material and Nominal Thickness: Extruded aluminum, of thickness required
to comply with structural performance requirements, but not less than 0.080 inch 2.0 mm) for
frames and 0.0%0 inch {2.0 mm) for blades with condensate deflectors.

Roof Curbs:  alvanized-sieel sheet; with mitered and welded corners; 1-1/2-inch- {40-mm-)
thick, rigid fiberglass insulation adhered to inside walls: and 1-1/2-inch {40-mm) wood nailer.
Rize as required 1o (it rool opening and ventilator base.

1. Configuration: Built-in raised cant and mounting ilange.
2. Owverall Height: 18 inches {450 nun).

Insect Screening: Stainless-steel, 18-by-18 {1.4-by-1.4-mm) mesh, 0.009-inch (0.23-nun) wire.
Galvanized-Steel Sheet Finish:

L. Surface Preparation:  Clean surfaces of dirt, grease, and other contaminants. Clean
welds, mechanical conneclions, and abraded arcas and repair galvanizing according Lo
ASTM A 780. Apply a conversion coating suited to the organic coating to be applied
over it

2. Factory Priming for Field-Painted Finish: Where field painting after installation is
indicated, apply an air-dricd primer immediately after elcaning and pretreating.
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3. Baked-Enamel Finish: Inmunediately after cleaning and pretreating, apply manufacturer's

slandard inish congisling of prime coat and thermosetting topcoat, with a minimum dry
filin thickness of 1 mil {0.025 mm)y for topeoat and an overall minimum dry film
thickness of 2 mils {0.05 mm).

a. Color and Gloss: As sclected by Architect irom manufaciurer's iull range.

Q. ACCLssones:

1. Dampers:
a. Location: Penthouse neck.
b. Conirol: Motorized.
H.  Capacities and Characteristics:

I As scheduled.

PART 3 - EXECUTION

3.1 INSTALLATION
A, Install gravity ventilators level, plumb, and at indicated alignment with adjacent work.
B.  Install gravity ventilators with clearances for service and maintenance.
€. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as
indicated.
D. Install concealed gaskets. flashings, joint fillers, and insulation as iustallation progresses.

Comply with Division 07 Section "Joint Sealants” for sealants applied during installation.

E. Label soravity wventilators according o reguirements specified in  Division 23 Section
"Tdentification for HY AC Piping and Equipment.”

T Protect galvanized and nenforrous-mictal surfaces from corrosion or galvanic action by applying
a heavy coating of biluminous paint on surfaces thal will be in contacl with concrele, masonry,
or dissimilar metals.

G.  Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes s0 uo
evidence remains of correetive work. Return jlems that cannot be refinished in the Teld o the
factory, make required alterations, and refinish entire unit or provide new units.

3.2 CONNECTIONS

A, Duet installation and connection requitements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories.
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33 ADJUSTING
A,

Adjust damper linkages for proper damper operation,

END OF SECTION 233723
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SECTION 233813 - COMMERCIAL-KITCHEN HOODS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

T

RELATED DOCUMENTS

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

SUMMARY

Thig Section includes Type Tand Type T commercial kitchen hoods.

DEFINITIONS

Listed Hood: A hood, factory fabricated and tested for compliance with UL 710 by a testing
agency acceptable o authorities having jurisdiction.

Standard Hood: A hood, usnally field fabricated, that complies with design, construction, and
petformance eriteria of applicalle national and local codes.

Type I Hood: A hood designed for grease exhaust applications.

Type T Hood: A hood designed for heat and steam removal and for other nongrease
applications.

SUBMITTALS

Product Data: For the Tollowing:

Standard hoods.

Filters/baffles.

Fire-supptression syslems.
Lighting fixtures.

Sl ol Sl

Shop Drawings: Signed and sealed by a qualified professional engineer.

L. Shop Drawing Scale: 1/4 inch — 1 foot {1:50).
2, Show plan view, clevation view, scetions, roughing-in dimengions, scrviee requiremaents,
duet connection sizes, and attachments to other work.

3. Show cooking equipment plan and elevation to confirm minimum code-required
overhang.

4, Indicate performance, exhaust and makeup air airtlow, and pressure loss at actual Project-
sile ¢levation,

A Show water-supply and drain piping connections.
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6. Show control cabinets.

7. Show [ire-proleciion eylinders, piping, aclualion devices, and manuoal control devices.

. Detail equipment assemblies and iudicate dimensions, weights, loads, required
clearances, method of ticld assembly, components, and location and sive of cach ficld
CONNECTION.

9. Design Calculations: Caleulate requirements for selecting seismic restraints.

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

11.  Piping Diagrams: Detail fire-suppression piping and components amd differentiate
between  manulacturer-installed  and  field-installed  piping. Tnelude  roughing-in
requirements for drain connections. Show cooking equipment plan and elevation to
illustrate fire-suppression nozzle locations.

a. Piping Diagram Scale: 1/4 inch — | foot {1:50).
C. Coordination Drawings: Reflected ceiling plans. dravwu to scale, on which the following items

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

e

Coordination Drawing Scale: 1/4 inch — 1 foot {1:50).
Suspended ceiling assembly components.

Structural members to which equipment will he attached.
Roof framing and support members tor duct penetrations.
[Lems penetrating Iinished ceiling, including the Tollowing:

Access panels.
Moldings on hoods and accessory equipment.

a. Lighling [ixtures.

b. Air ontlers and inlets.
¢ Spcakers.

d. Sprinklers.

£.

(.

D.  Weclding certificates.

E. Manufacturer Seismic Qualificarion Certificarion: Submit certification that commercial kitchen
hoods, accessories, and components will withstand seismic forces defined in Division 23
Secetion "Vibration and Scismic Controls Tor TTVAC Piping and Fguipment." Tnclude the
following:

Basis tor Certification: Indicate whether withstand certification iz based on actual test of
assembled components or on caleulation.

a. The torm "withstand" means "the unit will remain in place without scparation of
any parts from the device when subjected to the seismic forces specitied.”
[, The term "withstand" means "the unit will remain in place without separation of

any parts [rom the deviee when subjected Lo the seismie lorees specilied and the
unit will be fully operational after the seismic event."

Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate
and deseribe mounting and anchorage provisions.

Detailed deseription of equipment anchorage deviees on which the certification is based
and their installation requirements.
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F. Field quality-control test reports.

1.5 QUALITY ASSURANCE

A.  Engineering Responsibility: Dreparation of Shop Drawings and comprebensive engineering
analysis by a qualificd professional engincer.

B. Welding:  Qualily procedurcs and personnel according o AWS DI1.1/D 1.1M, "Suruetural
Welding Code - Steel,” for hangers and supports; and AWS D9.1/D9. 1M, "Sheet Metal Welding
Code," tor joint and scam welding,

C. Elcetrical Compenents, Devices, and Accessories: Listed and labeled as delined in NFPA 70,
Article 100, by a testing ageney acceptable to anthorities having jurisdiction, and marked tor
intended use.

D.  DPreinstallation Conference: Conduct conference at Project site to comply with requirements in
Divigion 01 Section "Project Management and Coordination.”

1.6 COORDINATION

A, Coordinale equipment layoul and installation with adjacent Work, including lighting fixiures,

HVAC equipment, plumbing, and fire-suppression system components.
1.7 EXTRA MATERTALS
A.  Fumish exira malerials deseribed below thal mateh products installed and that are packaged

with protective covering for storage and identitied with labels describing contents.

L. Furnish one complete set{s) of grease filters/baffles.

PART 2 - PRODUCTS

2.1

A

TTOOT MATERIALS
Rrainless-Steel Sheet: ASTM A 666, Type 4340.

1. Minimum Thickness: 0L037 inch (.94 mm).
2. Finish: Comply with SSINA's "Finishes for Stainless Steel" for reconunendations for
applying and designating lTnishes,

a. Finish shall be irce from ool and dic marks and streweh lineg and shall have
unitorm, directionally textured, polished tinish indicated, free of cross scratches.
Grain shall ran with long dimension of each piece.

3. Concealed Stainless-Steel Suriaces: ASTM A 480/A 480M, No. 2B finish {bright, cold-
rolled, unpolished finish).
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2.2

4. Exposed Surfaces: ASTM A 480/A 4R0M, No. 2B finish  (bright.  cold-rolled,
unpolished).

A, Exposed Surfaces: ASTM A 480/A 480M., No. 3 finish {intermediate polished surface).

6. When polishing is completed, passivale and rinse surfaces. Remove embedded torcign
matter and leave surfaces chemically clean.

Carbon-Steel Sheets: ASTM A LOOR/A 1008M, cold-rollad sheets; commercial guality; with

oiled, exposcd matte finish.
1. Minimum Thickness: 0.043 inch (1.09 mm),

Galvanized-Steel Sheet: Lock-forming quality; ASTM A 653/A 653M, G90 (Z275) coaling
Jdesignation.

L. Minimum Thickness: (.052 inch (1.32 mm).

Zing-Coated  Steel  Shapes: ASTM A 36/A 36M.  zine  coated  according to
ASTM A 123/A 123M requirements.

Scalant: ASTM € 920; Type S, Grade NS, Class 25, Use NT. Tlastomerie scalant shall be NSF
certified for commercial kitchen hood application.  Sealants. when cured and washed, shall
comply with requirements in 21 CFR, Section 177.2600. for use in areas that come in contact
with tood.

1. Color: As selecled by Architeet Trom manulacturer's [ull range.
2. Backer Rod: Closed-cell polyethylene, in diameter larger than joint width.

Sound Dampening: NSF-certified, nonabsorbent, hard-drying, sound-deadening compound for
permanenl adhesion o metal in minimum 178-inch (3-mm) thickness thal does nou ¢hip, Mlake,
or blister.

Gaskets: NSF certified for end-use application indicated; of resilient rabber, neoprene, or PVC
thal is nontoxie, stable, odorless, nonabsorbent, and unaiTeeted by exposure W foods and
cleaning compounds, and that passes testing according o UL 710,

GENERAL TTQOD FABRICATION REQUIREMENTS

Welding: Use welding rod of same composition as metal being welded. Use methods that
minimize distortion and develop strength and corrosion resistance of base metal. Make ductile
welds [rec of mechanical imperlections such as gas holes, pils, or cracks.

1. Welded Bull Joinws:  Full-penetration welds Tor [ull-joint length.  Make joints [lal,
continnous, and homogenous with sheet metal withont relying on straps tnder seams,
tilling in with solder, or spot welding,

2. Grind exposed welded joints ilush with adjoining material and polish o maleh adjoining
surfaces.
3. Where [astencrs are welded 1o underside of equipment, [inish reverse side ol weld

smoath and flush.
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4. Coat coucealed stainless-steel welded joints with metallic-based paint to  prevent
cOTrasion.

A, Afier zine-coated steel is welded, clean welds and abraded areas and apply S8PC-

G

[
[

Paint 20,  high-zine-dust-content,  galvanizing  repair paint o comply  with
ASTM A 780/A 780M.

For metal butt juines, comply with SMACNA's "Kichen Equipment Fabrication Guidelinegs.”

Where stainless steel is joined to a dissimilar metal, use stainless-steel welding material or
(astening devices.

Form metal with break bends that are not (laky, scaly, or eracked in appearance; where breaks
thar uniform surface appearance of material, remove marks by grinding, polishing, and
finishing.

Sheared Metal Fdges: Finish free of burrs, fins, and irrcgular projections.
In food zones. as defined in NSF, fabricate surfaces free from exposed fastenars,

Cap cxposed tastener threads, including those inside cabinets, with stainless-sieel lock washers
and stainless-steel cap {acorn) mats.

Fabricate pipe slots on equipment with mrned-up edges sized to accommodate service and
utility lincs and mechaunical conuections.

Tabricate enclosures, iucluding pancls, housings, and skirts, to conceal scrvice lings, operating
components, and mechanical and electrical devices including those inside cabinets, unless
otherwise indicated.

Fabricate seismic restraints according to SMACNA's "Kitchen Equipment Fabrication
Guidelines," Appendix 1, "Guidelines for Seismic Restraints of Kitchen Equipment.”

Fabricale equipment edges and backsplashes according o SMACNA' "Kilchen Equipment
Fabrication Guidelines."

Fabricate enclosure panels to ceiling and wall as follows:

L. Fabricate panels on all exposed sidefs) with same material as hood, and extend from
ceiling to top of hood canopy and from canopy to wall,

2. Wall Ottset Spacer: Minimum of 3 inches (75 numn).

Wall Shelves and Overshelves: Fabricate according o SMACNA's "Kitchen Fquipmeni

Fabrication Guidelines,” with minimum 0.0625-inch- {1.58-mm-) thick, srainless-steel

shelf tops.

bt

TYPE | EXHAUST HOOD FABRICATION

Available Manufacturers:  Subjecr to compliance with requireiments, manutacturers ottering
products thal may be incorporated into the Work include, bul are not limited o, the lollowing:
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L. Acrolator Systems, Tuc.
2. ATIR Metals, Inc.; Air Saver Systems.
3. Air Tech; Delfield Company {The).
4, AyrKing Corporation.
A, Captive-Adre Systems.
6. Carroll Manufacturing Iuternational.
7. Duke Manufacturing Company.
g Gaylord Industries, Ine.
9. Giles Tinterprises, Tne.
10, Grease Masrer; a division of Custom Industries, Ine.
11, Greenheck.
12.  Halton Company.
3. LCSystems. lne.
14, Swrdi-Bilt Restaurant Tguipment,
15, Venr Master; Div. of Garland Commercial Ranges, Lid.
L6,
B, Weld all joints exposed to grease with continuous welds, and make filters‘baffles or grease

cxtlractory and makeup air dilfusers casily accessible [or cleaning.

L.

[

[#F " CY R ]

Fabricate hoods according to NSF 2, "Food Equipment.”

Hoods shall be listed and labeled, according to UL 710, by a testing agency acceptable to
authorities having jurisdiclion.

Hoods shall be designed, fabricated, and installed according to NFI'A 946,

Tnclude access panels as required for access to fire dampers and fusible links.

Duct Collars: Minimom (.059R-inch- {1.5-mm-) thick steel at least 3 inches {75 mm)
long, continuously welded to top of hood and at corners, Tabricate a collar with a 0.5-
inch- (13-mm-) wide duct Mange.

Duct-Collar Fire Dampers: Collar and damper shall comply with UL 710 testing and
listing required for the entive hood,

a. Collar: Minimum 0.0598-inch- {1.5-mm-) thick stainless steel, al least 3 inches
(75 nun) long, continnously welded to top of hood and at corners. Fabricate a
collar with a minimum 0.5-inch- {13-mm-) wide duct flange.

b. Blades: Minimum 0.1046-inch- {2.7-mm-) thick stainless steel, counterbalanced o
remain closed after actuation.
c. Blade Pivol and Spring: Stainless sieel.

d. Fusible Link: Replaceable, 212 deg F {100 deg C) rated.

Makeup Air Fire Dampers: Labeled, according to UL 5535, by a testing agency
acceplable to authoritics having jurisdiction.

a. Fire Rating: 1-1/2 hours.
b. Frame: SMACNA Type A, with blades in airstream; fabricated with roll-formed,
stainless steel; with mitered and interlocking corners.

c. Blades: Roll-iormed, inlerlocking or [olded, minimum 0.034-inch- {0.86-mm-)
thick, galvanized-steel sheet.
d. Horizontal Dampers: Tnclude a blade lock and staiuless-steel closure spring,

e. Fusible Link: Replaceable, 212 deg F {100 deg C) rated.
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C. Hood Configuration: Exhaust and makeup air.

l Makeup air shall be introduced by combination of induction and diffusion inside canopy.
[f makeup air is not heated, insulate interior of makeup air plenum with high-densicy
insulation having maximum flame-spread and smoke-developed indexes of 25 and 50,
respectively.

2. Makeup air shall be intraduced through front ot canapy through perforated dittusers.

Hood Style: Wall-mounted canopy.

Filters/Baffles: Removable, stainless-steel, with spring-loaded fastening. Fabricate stainless
steel Tor filter [rame and removable collection cup and pitched trough. Txposed surfaces shall
be pitched to drain o collection cup.  Filters'bafiles shall be tested according to UL 1046,
"Grease Filters for Exhaust Ducts," by an NRTL acceptable to authorities having jurisdiction.

Removalle Water-Wash Grease Txtractor:  Stainless steel, tested with hood according to
UL 710.

Lighting Fixtures: Recessed, LED fixtures and Tamps with lenses sealed vaportight. Wiring
shall be installed in conduit on hood exterior. Number and location of fixtures shall provide a
minimum of 70 le {753 Ix) aL 30 inches (762 mm) above finished (Toor.

1. Light switches shall be mounted in hood control panel.
2. Lighting Fixtures: LED complying wich UL 1598,

Comply with reguirements in Division 23 Sections "Instrumentation and Control for HVAC"
and "Sequenee of Operationy lor TTVAC Conirols " for hood controls.

IMaod Conlrols:  TTood-mounting control cabinet, feld wired o contral groups of adjacent
hoods, and fabricated of stainless steel.

L. Exhaust Fan: On-off switches shall start and stop the exhaust fan. Inrerlock exhaust fan
with makeup air supply fan Lo operale simultancously. Tnierlock exhaust fan with fire-
suppression system o operate fan(s) during tire-suppression-agent release and to remain
in operation witil manwally stopped. Include red pilot light to indicate fan operation.
Motor starters shall comply with Division 26 Section "Enclosed Controllers.”

2. Exhaust Fan lnterlock: Factory wire the exhaust fan starters in a single control cabinet

lor adjacent hoods Lo operawe together,

High-Temperature Control: Alarm shall sound and cooking equipment shall shut down

before hood discharge temperature rises to actuation temperature of fire-suppression

gystem.

¥R}

Capacilies and Characleristics:

l. As scheduled.
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24

A,

TYPE II EXHAUST HOOD FABRICATION

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

Acrolator Systems, Inc.

AHR Metals, Inc.: Air Saver Systems.

Air Tech, Teliteld Company {The).

AvrKing Corporation.

Caplive-Aire Systems,

6. Carroll Manufacturing International.

7. Duke Manufacturing {ompany

R, Gaylord Tndustries, Tne.

9. Giles Enterprises, lne,

10, Grease Master: a division of Custom Industries, Inc,
11.  Greenheck.

12. Halton Compaiy.

13, L{CSysiems, Inc.

14, Sturdi-Bilt Restaurant Equipnient.

5. Veut Master; Div. of Garland Commercial Ranges, Tid,

R

Fabricate hoods according Lo NSF 2, "Food Fquipment.”

Fabricale hoods to comply with SMACNA' "TTVAC Duct Conslruclion Standards: Metal and
Flexible."

Hood Configuration: Exhaust only.
Hood Tvpe: Heat and vapor removal.
Hood Style: Wall-mounted canopy.

Condensate Hood Baffles: Removalile, stainless-steel baffles to drain into a hood drain trough,
and slainless-sieel drain piping.

Lighting Fixtures: Recessed, LED fixtures and Tamps with lenses sealed vaportight. Wiring
shall be installed in stainless-steel conduit on hood exterior. Number and location of fixfures

shall provide a minimum o 70 ¢ {753 Ix) at 30 inches (762 mm) above linished iloor.

1. Light swilches shall be mounted in hood conlrol panel.
2. Lighting Fixtures: LED complying with UL 1598,

Capacities and Characteristics:

I As scheduled.
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2.5 WET-CHEMICATL FIRE-SUPTRESSION SYSTEM
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
produets that may be incorporated into the Work include, but are not limited to, the following:
1. Ansnl Incorporated; a Tyco International Ltd. Company.
2. Badger Fire Protection,
3. Kidde Fire Syslems.
4, Pyro Chem.
B.  Description: Engineered distribution piping designed for automatic detection and release or

manual release of fire-suppression agent by hood operator. Fire-suppression system shall be
listed and labeled for comiplying with NFI'A 17A, "Wer Chemical Extinguishing Systems." by a
qualified testing agency acceptable to authorities having jurisdiction.

2.

=

L

Steel Pipe, NPS2 (DN 50) and Smaller:  ASTM A 53/A 53M, Type 8, Grade A,
Schedule 44, plain ends.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300.

Piping, Tusible links and release mechanism, ank contaiming the suppression agent, and
controls shall be factory nstalled. Controls shall be in stainless-steel control cabinet
mounted on hooed or wall,  TFurnish manual pull station for wall mounting. Txposcd
piping shall be covered with chrome-plaied aluminum tubing, Exposed fiwingy shall be
chrome plated.

Liguid Extinguishing Agent: Noncorrosive, low-plT liguid.

Furnish electric-operated gas shutotf wvalve; refer to Division 23 Section "Facility
Natural-Gas Piping "

Fire-suppression system controls shall be integrated with controls Tor fans, lights, and
fuel supply and located in a single cabinet for each group of hoods inmediately adjacent.
Wiring shall have color-coded, numbered werminal blocks and grounding bar.  Spare
terminals tor fire alarm, optional wiring to start fan with fire alarm. red pilot light to
indicate fan operation, and control switches shall all be factory wired in control cabinet
wilh rclays or starters. Include spare terminals [or fire alarm, and witing Lo start lan with
fire alarm.

PART 3 - EXECUTION

3.1

A.

B.

<.

EXAMINATION

Examine substrates and conditions, with [nstaller present, for compliance with requirements for
installation tolerances and other conditions affecting performance.

Examine roughing-in for piping systems to verify actual locations of piping connections before
cquipment insiallation.

Procced with installation only aiter unsatisfaciory conditions have been correeled.
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3.2 INSTALLATION

A, Complete field assembly of hoods where required.

IT.

T

1. Make closed butt and contact joints that do not require filler,

2. (rind field welds on stainless-stee] equipment smooth, and polish to match adjacent
finish, Comply with welding reguirements in Part 2 "General Hood Fabrication
Requirements” Arlicle.

Install hoods and assoctated services with clearances and access tor maintaining, ¢leaning, and

servicing hoods, filters:baffles, grease extractor, and fire-suppression systems according to

manulagturer's writlen Instrustions and requirements ol authorities having jurisdiction,

Make cutouts in hoods where required Lo run service lines and Lo make Iinal connections, and
seal openings according to UL 1978,

Securely anchor and attach items and accessories to walls, floors. or bases with stainless-steel
fasteners, unless otherwise indicated.

Install hoods 1o operale free from vibration,

Install getsmic restramts according v SMACNA'S "Kiwhen Equipment Fabrication Guidelines,"
Appendix |, "(midelines for Seismic Restraints of Kitchen Equipment.”

Install teim strips and similar items requiring fasteners in a bed of sealant. Fasten with stainless-
steel fasteners at 48 inches (1200 mmY o.c. maximum.

Install scalant in joints between cquipment and abulling surfaces with continuous joint backing,
unless otherwise indicared. Provide airtisht, watertighr, vermin-proot, sanitary joints.

[nstall Tamps, with maximum recommended warttage, in equipment with integral lighting.
Set initial temperatares, and calibrate sensors.

Set field-adjustable switches.

CONNECTIONS

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Tnstall piping with clearance to allow serviee and maintenange,

Install reduced-pressure Dackflow preventer on washer-water supply. Backflow preventer is
specified in Division 22 Section "Domestic Water Piping Specialties."

Install washer-water drain piping full size of hood connection ro an adjacent tloor drain or floor
sink.
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E. Makeup Water Comnection:  Comply with applicable requirements in Division 22 Section

"Domeslic Water Piping Specialtics” Tor valves and aceessories on piping connections Lo waler-
cooled units.

F. Connect ducts according to requirements in Division 23 Section "Air Duet Accessories.” Install
(lexible connectors on makeup air supply duet. Weld exhaust-duet conneelions with continuous
Tigquiddight joint.

G.  Install fire-suppression piping for remote-mounted suppression systems according  to
NFPA 17A, "Wet Chemical Extinguishing Systems. "
34 FIELD QUALITY CONTROL

A, Testing Agency: LEngage a qualified testing agency to perform tests and inspections and prepare
LeSL TeporLs,

B.  Manufacturer's Field Service: Engage a laciory-authorized service representalive 1o inspecl,
test, and adjust components, assemblies, and equipment installations, including connections.
Report resulls in wriling,

. Perform lesis and inspections.

1. Manuiacturer's Ficld Scrviee:  Engage a factory-authorized serviee representative Lo
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing,

D.  Tests and Tnspectlions:
1. Test cach equipmenl item Tor proper operalion.  Repair or replace equipment that is

defective. including unitz that operate below required capacity or that operate with
excessive noise or vibration,

2. Test and adjust controls and satedies. Replace damaged and mallunctioning controls and
equipment.

3. Test water, drain, gas, and liguid-carrying components for leaks.  Repair or replace
leaking components.

4, Perform hood performance tests required by authorities having jurisdiction.

5. Perform  lire-suppression system performance lests required by awthorities having
jurisdiction.

I Prepare test and inspection repotts.
3.5 DEMONSTRATION

A, Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain commercial kitchen hoods,  Refer to Division 01 Scection
"Demonstration and Training."
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END OF SECTION 233813
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SECTION 235100 - BREECHINGS, CHIMNEYS, AND STACKS

PART 1 - GENERAL

1.1

1.2

1.3

r;

RELATED DOCUMENTS

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

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Thig Section includes the following:

L. Listed double-wall vents.

2. Listed grease and dishwasher ducts.

Related Scetons include the following:

1. Division 23 Seetion "Drall Control Deviees™ for induced-drail and mechanical fans and
for motorized and barometric dampers.

SUBMITTALS

Product Data: For the tollowing:

L. Chimney liners.

2. Type B and BW vents.

3. Type L venls.

4, Special gas vents.

s Building-hcating-appliance chimneys.

6. Grease ducts.

7. Refractory-lined metal breechings and chimneys.
K. (uy wires and connectors.

Shap Drawings:  For venis, breechings, chimneys, and stacks.  Tnelude plans, elevations,
sectiows, details, and attachments to other work.

l. Detail  eyquipment assemblies and indicate dimensions, weights, loads, reguired
clearances, methods of leld assembly, components, hangers and scismie restraints, and
location and size of each field connection.

2. For installed products indicated to comply with desion loads. include calculations
required for selecting seismie restraintz and structural analysis data signed and sealed by
the qualified professional engineer responsible for their preparation.

Welding certificates.
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D. Manufacturer Seismic Qualification Cerntification: Subimnit certification that factory-fabricated

1.4

breeching, chimmneys, and slacks; accessories; and componenis will withstand seismic [orees
defined in Division 23 Sectlon "Vibration and Seismic Controls for HVAC Tiping and
Fquipment.” Tnclude the following:

1. Basix lor Certification: Indicale wheilher withstand certification 15 based on actual test ol
assembled components or on calenlation.

a. The term "withstand" means "the unit will remain in place without separation of
any parts [rom the deviee when subjeeted Lo the seismie Torees speetiied.”
b. The term "withstand" means "the nnit will remain in place without separation of

any parts from the device when subjected to the seismic forces specified and the
unil will be Tully operational alier the scismie event”

2. Dimensioned Outline Drawings ol Breeching, Chimneys, and Slacks: [dentily center of
gravity and locate and describe mounting and anchorage provisions.
3 Detailed description of anchorage devices on which the cerlification is based and their

installation requirements.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Source Limitations:  Oblain Tsted system components through one source Irom a single
manufacturer.

Welding:  Qualify procedurss and personnel according to AWS DL.I/DLIM. "Structural
Welding Code--Sieel,” for hangers and supports and AWS D21/ 1M, "Sheet Metal Welding
Code,"” for shop and field welding of joints and seams in vents, breechings, and stacks.

Certified Sizing Caleularions: Manufacourer shall certify venting system sizing calculations.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolr inserts into bases. Concrete,
reinforcement, and formwork requirements arve specified in Division 03.

Coordinate installation of roof curbs, cquipment supports, and roof penctrations, These items

ot 1

are speetlied in Division 07 Section "Rool Aceessories.

WARRANTY

Special Warranly:  Manufaciurer's slandard form in which manulacturer agrees Lo repair or
replace components of venting system that tail in materials or workmanship within specified
warranty period. Tailures inelude, but are not limited to, structural failures causcd by expansion
and contraction.
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L. Warranty Period: 25 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

r;

LISTED TYPEL VENTS

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

L. American Metal Products; MASCO Corporation.
2. FAMCO.

3. Heat-Fab, Luc.

4, Industrial Chimney Company.

s, LSP Products Group, Ine.

6. Metal-Fab, Inc.

7. Schebler Ca. (The).

R, Selkirk Ine.; Selkirk Metalbestos and Air Mate.
9. Simpson Dura-Vent Co., Tne.; Subsidiary of Simpson Manufaeturing Co.
10.  Tru-Flex Metal Hose Corp.

11, WVan-Packer Company, Inc.

Description: Double-wall metal vents tested according to UL 641 and rated for 570 deg T (300
deg C) eontinuously, ot 1700 deg F (926 deg ) for 10 minoles; with newlral or negative 1Tue
pressure complying with NFPA 211.

Construction: Inner shell and outer jacket separated by at least 2 L-inch (25-mm) airspace filled
wilh high-lemperalure, eeramie-liber insulation.

Inner Shell: ASTM A 666, Type 304 stainless steel.

Outer Tacket: Stainlesy sieel.

Accessories:  Tees, elbows, increasers, drafi-hood connectors, terminations, adjustable roof
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated

(rom similar materials and designs as vent-pipe straight sections; all listed for same assembly.

1. Termination: Stack cap designed to exclude 90 pereent of rainfall.

LISTED GREAST DUCTS

Available Manufacwrers:  Subject 1o compliance with requirements, manulaciurers olicring
products that may be incorporated into the Work include, bur are noc limited to, the tollowing:

American Metal Produets; MASCO Corporation.
FAMCO.

[Teal-Fab, Inc,

Industrial Chimney Company.

= by —
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A, LSP Products Group, Linc.

6. Metal-Fabh, Tnc.

7. Schebler Co. (The).

8. Selkirk Tne.; Selkirk Metalbestos and Air Male.

9, Simpson Dura-Vent Co., Ine.: Subsidiary of Simpson Manufacturing Co.
19.  Tru-Flex Metal Hose Corp.
11, Van-Packer Company, Inc.

B.  Descripion: Double-wall metal vents tested according to UL 1978 and rated for 500 deg F (260
deg ) continuously, or 2000 deg F {1093 deg C) for 30 minutes; with positive or negative duct
pressure and complying with NFPA 211,

C. Construction: Tnner shell and outer jacket sep