ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1

1.2

SUMMARY

This Scetion ineludes the following:

1. Piping materials and installation instruetions common Lo mast piping syslems.
2. Transition tittings.

3. Diclectric fittings.

4. Mechanical sleeve seals.

A Sleeves.

6. Escutcheans.

7. Grout.

8. Fyuipmeut installation reguirements commaon to equipment sectious,

9. Painting and finishing.

10, Conerete bases.
11, Supports and anchorages.

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical cquipment rooms, furred spacces,
pipe chases, unhcated spaces immediately below roof, spaces above ceilings, uhexcavaied
spaces, crawlspaces, and mnnels.

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

Exposed, Exterior I[nstallations:  Exposed o view outdoors or subject to outdoor ambient
temperanires and weather conditions. Examples include rooftop locations.

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

Coneealed, Exlertor Installatons: Concealed Irom view and prolceled [rom weather conditions
and physical contact by building oceupants but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

The following are industry abbreviations lor plastic materials:

ABS: Acryloniinile-butadrene-styrene plastic.
CPVC: Chlorinated polyvinyl chloride plastic.
PT:: Polycthyleue plastic.

PV Polyvinyl chloride plastic.

=
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G, The following are industry abbreviations for rubber materials:

1.4

£

I FPDM: Frhylene-propylenc-dicng terpolymer rubber,
2. NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For the ollowing:
Transition Nilings.
Dielectric fittinas.

Meehanieal gleeve seals.
Escutcheons.

bl ol i

Welding certificates.

QUALITY ASSURANCE

Seeel Support Welding:  Qualify processes and operators according o AWS D1.1, "Suruetural
Welding Code--Steel.”

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Coder Section TX, “Welding and Brazing Qualificatons.”

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

Eleetrical Characteristics  for Plumbing Tquipment:  Fquipment of higher  eleetrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services. cireuit breakers, and conduit sizes are appropriately modified. If
minimum  energy ratings or efficiencies are specified, equipment shall comply with
requirements.

DELIVERY, STORAGE, AND HANDLING
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, aud

moistare.

Store plastic pipes protected (rom direct sunlight. Support to prevent sagging and hending.

COORIMNATION

Arrange Tor pipe spaces, chases, slols, and openings in building siructure during progress of
constrmetion, to allow for plumbing installations.
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B. Coordinate installation of required supporting devices and set sleeves in poured-iu-place

C.

conerete and other structural components as they are construcled.

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

PART 2 - PRODUCTS

2.1

A

22

A.

B.

23

A

B.

C.

D.

MANUFACTLURERS

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

1. Avallable Manulacturers:  Subjeel o compliance with requirements, manufaclurers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specificd.

2. Manufacturers:  Subject 1o compliance with requirements, provide products by the
manufacturers specified.

PIPE, TUBE, AND FITTINGS

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

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

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

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

1. ASME B16.21, nonmelallic, ilat, ashestos-lree, 1/%-inch {3.2-mm) maximum thicknesy
unless thickness or specific material is indicated.

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

2. AWWA CT14, rubber, Mal [ace, 1/8 inch {3.2 mm) thick, unless otherwise indicated; and
full-tace or ring rype. unless otherwise indicared.

Flange Bolts and Wuts: ASME B18.2.1, carbon steel, unless otherwise indicared.

Plastic, Pipe-Flange Gasket. Bolts, and Nuts: Type and material recommended by piping
system manulaclurer, unless otherwise indicated.
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E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux accordiig to
ASTM B R13.

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

G, Welding Filler Metals: Comply wilh AWS D10.12 Tor welding malerials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

24 TRANSITION FITTINGS
A, AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with
ends compalible with, piping Lo be joined.
1. Manulactlurers:
a. Cascade Waterworks Mtz Co.
L. Dresser Industries, Inc.; DMD Div.
c. Ford Meier Box Company, Incorporaled {The); Pipe Products Div.
d. JCM Industries.
¢ Smith-Blair, Tnc.
f. Viking Johnsomn.
2. Underground Piping NPS 1-1/2 {DN 40) and Smaller: Manufactured fitting or coupling.
3. Underground Piping WPX 2 (DN 50) and Larger: AWWA C219, metal sleeve-type
coupling.
4, Aboveground Pressure Piping: Pipe filling,
2.5 DIFLECTRIC FITTINGS

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

B.  Insulating Maierial: Suilable lor system uid, pressure, and wemperature.

€. Dielectric Unions:  Factory-fabricated, union assembly, for 250-pgig (1725-kPa) minimum

waorking pressure at 180 deg F (82 deg OV,

L. Manufacturers:
a. Capitol Manufactwring Co.
b. Cenlral Plastics Company.

c. Eclipse, Inc.
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d. Epco Sales, Ine.
C. [Tart Tndustrics, Tniemational, Inc.
f. Watts Industries, Ine.; Water Products Div.
z. Zurn Tndusiries, Tnc., Wilking Dy,

Diclectrie Flanges:  Factory-labricated, companion-flange assembly, lor 150- or 300-psig
(1035- or 2070-kPa) minimum working pressure as raquirad to suif system pressures.

L. Manufacturers:
a. Capitol Manufacturing Co.
b. Central Plasties Company.
c. Epco Sales, Inc.
d. Watts Industries, Ine.; Water Products Div.

Diclectrie-Flange Kits:  Companion-lange assembly [or field assembly. Include ilanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic
washaors, and sicel backing washers.

1. Manulactlurers:
a. Advance Products & Systems, Inc.
b, Calpico, Ine.
c. Central Plasties Company.
d. Lipeline Seal and Insulator, Ing.

2. Separate companion flanges and steel boles and mts shall have [50- or 300-psig (1035-
or 2070-kPa) minmmmum working pressure where required to suit system pressures.

Diclectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig {2070-kPa) nvnimum working pressure at 225 degF
(107 deg C).

I Manufacturers:

a. Calpico, Tue,
b. Lochinvar Comp.

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

1. Mannfacturers:

Perfection Comp.

Precision Plumbing Products. Ine.
Kiopux Chiel Manulaciuring Co., Tne.
Vietaulic Co. of America.

eo T
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2.6 MECHANICAL SLEEVE SEALS

A, Description: Meodular scaling clement unit, desigued for field assembly, to fill annular space
between pipe and sleeve.

1. Mannfacturers:
a. Advance Products & Systems. Ing.
b. Calpico, Inc.
. Metraflex Co.
d. Pipeline Seal and Insulator, Tuc.

2. Sealing Elements: [EPDM] [NBR] interlocking links shaped to fit surface of pipe.

Include type and number required [or pipe material and size ol pipe.

Pressure Plates: [Carbon steel] [Stainless steel]. Include two for each sealing element.

4, Connceting Bolts aud Nuts: [Carbon steel with cotrosion-resistant coating] [Stainless
gleel] of Tength required Lo secure pressure plales to sealing clemenis. Include one for
gach sealing element.

e

2.7 SLEEVES

A, (malvanized-Steel Sheet: 0.0239%-inch {0.6-mm) minimum thickness; rotmd wbe closed with
wikled longitudinal joint.

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

¢, Cast Tron: Cast or labricated "wall pipe" cquivalent Lo ductile-iron pressure pipe, with plain
ends and intesral waterstop, unless otherwise indicated.

D.  Swack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. [nclude
clamping ring and bolts and nuts for membrane flashing.

l. Underdeck Clamp: Clamping ring with set screws,

2.8 FSCUTCHEONS
A.  Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to ¢losely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers

opening.

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

C. One-Picee, Cast-Brass Type: With set serew.

1. Finish: Polished chrome-plated
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D. Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

2.9

A

l. Finish: [Polished chrome-plated and rough rass].
One-Picce, Stamped-Steel Type: With [sct screw or spring clips] and chrome-plated finish,

Split-Plate, Stamped-Sieel Type: With concealed hinge, sel serow or spring clips, and chrome-
plated tinish.

One-TPiece, Floor-Plate Type: Cast-iron tloor plate.

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

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

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

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

3. Packaging: Premixed and tactory packaged.

PART 3 - EXECUTION

3.1

A

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according Lo the following requirements and Division 22 Scetions speeilying
piping systems.

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

Install piping in concealed locations, unless otherwise indicated and exeept in equipment rooms
and serviee areas.

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

Install piping above accessible eeilings to allow suflictent space for ceiling panel removal.
Install piping Lo permil valve servicing.

[nstall piping at indicated slopes.

Install piping free of sags and bends.
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L Install fittings for changes in divection and brauch connections.
J. Install piping to allew application of insulation,
K. Seleel system components with pressure rating equal 1o or greater than sysiem operaling
pressure.
L. Install escurcheons for penetrations of walls, cetlings, and floors according to the following:
L. New Piping:
a. Ciping with Fitting or Sleeve I'rotruding from Wall: One-piece, deep-pattern type.
b. Chrome-Plaled Piping:  Ong-piece, 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 Penetrations in Finished Spaces: One-picce, cast-
brass type with polished chrome-plated finish.
e Bare Piping at Wall and Floor Peunetrations in Finished Spaces: One-piece,
stamped-steel type.
f. Bare Piping at Ceiling Penetrations in Finished Spaces: [One-piece or split-
casling], cast-brass Lype with polished chrome-plated linish,
2. Bare Piping at Ceiling Penetrations in Finished Spaces: [One-piece, stamped-steel
type or split-plate, stamped-steel type with concealed hinge] and set serow.
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with
[polished chrome-plated] finish,
i. Barg Piping in Unlinished Scrvice Spaces:  One-pieee, stamped-steel lype wiih
concealed or exposed-rivet hinge and [set screw or spring ¢lips].
i Bare Piping in Tquipmeut Rooma: One-piece, cast-brass type.
k. Bare Piping in Equipment Rooms: One-piece, stamped-stee] type with [set screw
or spring clips].
1. Bare Piping al Floor Penctlrations in Equipment Rooms:  One-picee, [loor-plate
type.
M.  Sleeves are hot required for core-drilled holes.
N.  Termanent sleeves are not required for holes formed by removable PE sleeves,
Q. Install sleeves for pipes passing through conerete and masonry walls and conercte floor aud roof
slabs.
P. [natall sleeves tor pipes passing throngh concrete and masonry walls, gypsum-baard partitions,

and concrete floor and roof slabs.
L. Cut sleeves to length for mounting flush with both surfaces.

a. Fxception:  Txtend slecves installed in floors of mechanical cquipment arcas or
other wel arcag 2 inches (50 mm) above finished loor Tevel, Exiend cast-iron
sleeve fittings below floor slab as required to secure clamping ring if ring is
specificd.
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2. Install sleeves in new walls and slabs as new walls and slabs are coustructed.
3. Install sleeves thal are large enough W provide 174-nch (6.4-mm) annular ¢lear space

I

between sleeve and pipe or pipe insulation. Use the following sleeve materials:

a. Steel Pipe Sleeves: For pipes smaller than NPS 6 (DN 1500,

b. Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger, penetraling sypsum-
board partitions.

Stack Sleeve TFittings: Tor pipes penetrating floors with membrane waterproofing,
Secure flashing between clamping Tlanges. [nstall section of cast-iron soil pipe o
extend sleeve to 2 inches {50 mum) above finished floor level. Refer to Division 07
Seetion "Sheet Metal Flashing and Tram" lor (ashing.

L]

1) Scal space outside of sleeve fitlings with groul,

4. Except for underground wall penetrations, seal annular space between sleeve and pipe ot
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.
Refer Lo Divigion 07 Section "Joint Scalants” for malerials and installation.

Aboveground, Exlerior-Wall Pipe Penclrations: Seal pencetrations using sleeves and mechanieal
sleeve seals. Select sleeve size to allow for l-inch {25-mm) annnlar clear space between pipe
and sleeve for installing mechanical sleeve scals.

Install steel pipe for sleeves smaller thau 6 inches {150 mm) in diamcter.

[nstall cast-iron "wall pipes” tor sleeves 6 inches {150 mm) and larger in diameter.
Mechanical Sleeve Scal Tnstallation:  Scleet type and number of scalinug clements
requited Tor pipe malerial and sizc. Position pipe in ¢cenler of slecve.  Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
olts against pressure plates that cause sealing elements to expand and make watertight
seal.

hadl a i

Underground, Exterior-Wall Pipe Penetradons: Install cast-iron "wall pipes"” for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)
annular ¢lear space bebween pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Scal Insiallation:  Seleet type and number ol scaling clements
required for pipe material and size. Tosition pipe in center of sleeve.  Assemble
mechanical sleeve seals and install in annular gpace belween pipe and sleeve. Tighien
bolts against pressure plates that cause sealing elements to expand and make watertight
scal.

Fire-Barrier Penctrations: Maintain indicated fire rating of walls, partitious, ccilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials.  Refer w Division 07
Scetion "Penetration Tirestopping” for materials,

Verify final equipment locations for roughing-in.

Refer to equipment gpecifications in other Scetions of these Specitications for roughing-in
requitements.
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3.2 PIPING JOINT CONSTRUCTION

A, Join pipe and fittings according to the following requircments and Divisiou 22 Sections
speciiying piping systems.

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

C. Remove scale, slag, dire, and debriz from inside and outside of pipe and fittings before
assembly.

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

L. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapler, using copper-phosphorus brazing [iller metal complying with AWS AS 3.

F. Threaded Joints:  Thread pipe wilh lapered pipe threads according o ASME B1.20.1. Cui
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Toin pipe fiings and valves as tollows:

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

damaged. Do not use pipe sections that have eracked or open welds.

G, Welded Joints:  Consoiet joints according to AWS DI10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance™ Article.

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

PIPTNG CONNECTTONS

[FE}
[

A, Make conneetions according Lo the ibllowing, unless otherwise indicated:

1. Install unions, in piping NPS 2 {DN 540) and smaller, adjacent o cach valve and at Iinal
gohnection to each piece of equipment.

2, Install flanges, in piping NP8 2-1.2 (DN 65) and larger, adjacent to flanged valves and at

(inal connection Lo cach picce ol equipment.

Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of

dissimilar metals.

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

L

COMMON WORK RESULTS FOR PLUMBING 220500 - 10



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [25839 MIDDLETOWN, NY 10940
34 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A, TInstall cquipment to allow maximum possible headroom unless specific mounting heights are
not indicated.
B. [nstall equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.
€. Iostall plumbing equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.
D.  Install equipment to allow right of way for piping installed at required slope.
3.5 PAINTING
A.  Painting of plumbing systems, equipment, and components is specified in Division (9 Sections
"Tnterior Painting™ aud "Fxterior Painting.”
B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.
3.6 CONCRETE BASES
A, Concrete Bascs:  Anchor cquipment Lo concrele base according Lo eguipment manufagturer's
written instructions and according to seismic codes at Project.

L. Construet concrete bases of dimensions indicated, bur not less than 4 inches {100 mm)
larger in both diveetions than supported unil.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into strucmral concrete floor.

4, Place and sccure anchorage devices. Use supported eguipment manuiaclurer's selling
drawings, templates, diagrams, instructions. and directions furnished with items w be
embedded.

5. [nstall anchor bols to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manutacturer's written instructions.

7. Use [4000-psi (20.7-MPa)], 28-day compressive-sirength conerete and reinforcement as
specified in Division 03 Section "Cast-in-Place Concrete.”

3.7 ERECTION QF METAL SUPPORTS AND ANCITORAGES
A, Refer to Division 08 Secrion "Metal Fabrications" for strucmiral steel.
B.  Cu, [l and place miscellancous metal supporls aceurately 1n location, alignment, and clevalion

to support and anchor plumbing materials and equipment.
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C. Field Welding: Comply with AWS D1.1.

3.8 ERECTION OF WOOD SUPMPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, aind anchor
plumbing maicrials and cquipment.

B.  Secleel fastener sizes thal will not penetrate members 10 opposite side will be exposed o view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members,

€. Ailach Lo subsirales as required Lo support applied loads.

3.9 GROUTING

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

B.  Clean surlaces that will come into contact with groul.

. Provide forms as required for placement of grout.

D.  Avotd air entrapment during placement of grouc.

E. Place grout, completely filling equipment bases.

F. Place grout on conerete bases and provide smooth bearing surtace for equipment.

G.  Place grout around anchors.

H.  Cure plaged grout.

END OF SECTION 220500
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SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Tncludes:

Flexible-hose packless expansion joints.
Meral-bellows packless expansion joines.
Rubber packless expansion joints,
Grooved-joint expansion joines.

Pipe loops and swing counections.

6. Alignment guides and anchors.

e =

LA

1.2 PERFORMANCE REQUIREMENTS

A, Compatibility: Products shall e suitable for piping scrvice fluids, materials, working pressures,
and lemperatures.

B.  Capability: Products to absorb 200 percent of maximum axial movement between anchors.

1.3 SUBMITTALS
A.  Product Data: For cach type ol product indicated.
B. clegaled-Design Submittal:  For each anchor and alignment guide indicated 1o comply with

performance requirements and design crireria, including analysis data figned and sealed by the
qualified professional engincer responsible for their preparation.

1. Design Caleulations:  Caleulate requirements for thermal expansion of piping syslems
and for selecting and designing expansion joints, loops, and swing connections.
2. Anchor Details:  Tlketail fabrication of cach anchor indicated.  Show dimensions and

methads of assembly and atachment Lo building siruclure.

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

4, Schedule:  Tndicale type, manulaclurer’s number, size, material, pressure raiing, end
connections. and location for each expansion joint.

¥R}

C. Welding certificates.
D.  Product Certficates: For each type of expansion joint. from manufacturer.

E. Maintenance Data: For expansion joints to include in maintenance manuals.
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1.4 QUALITY ASSURANCE

A, Welding Qualifications: Qualify procedures and personnel accordiug to the following:

1.

2

AWS D1LY/DIM, "Swructural Welding Code - Steel.”
ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

21

A.

PACKLESS EXPANSION JOINTS

Flexible-Hoze Packless Txpansion Joints:

1.

3

6.

Manufacturers:  Subjeet Lo complianee with requirements, available manulacturers
offering praducts that may be incorporated into the Work include, but are not limited o,
the following:

Flex-Hose Co., Inc.

Flexicrall Tndustrics.

Flex Pression Lid.

Metraflex, Tne.

Unizource Manufacturing. Inc.

oopoc T

Description:  Manufactured assembly with inlet and ontlet elbow fittings and two
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section
ol Nexible hose.

Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

Expangion Joints [or Copper Tubing NPS 2 (DN 50) and Smallet: Copper-alloy fitings
with solder-joint end connections.

a. Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F (3100 kl*a
at 21 deg O and 340 psig at 450 deg F {2340 kPa at 232 deg O) ratings.

b. Bronze hoses and double-braid bronze sheaths with 700 psig at 70 deg F (4830 kPa
at 21 deg ) and 500 psig at 450 deg F {3450 kPa at 232 deg O) ratings.

Lxpausion Joints for Copper Tubing NPS 2-1,2 to NPS 4 {DN 65 to DN 100): Coppet-
alloy fittings with threaded end connections.

a. Starnless-steel hoses and single-braid, stainless-steel sheaths with 300 psig al 70
deg F (2070 kTa at 21 deg ) and 225 psig at 450 deg F (1550 kI'a at 232 deg O)
ralings.

b. Srainless-steel hoses and donble-braid, stainless-steel sheaths with 420 psig at 70
dea T (2890 kPa at 21 deg O) and 315 psig at 450 dea T (2170 kPa at 232 deg O)
ratings.

Expansion Joints Tor Steel Piping NPS 2 (DN 50) and Smaller: Stainless-steel tittings
with threaded end conneetions.
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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 aL 315 deg ()
ratings.
Stainless-steel hoses and double-braid, stainless-sieel sheaths with 700 psig at 70
deg F (4830 kPa at 21 deg O) and 515 psig ar 600 deg F (3550 klMa at 315 deg C)
ratings.

1. Fxpansion Jeints for Stecl Piping NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Stainless-
steel fittings with flanged end connactions.

.

Srainless-steel hoges and single-braid, stainless-steel sheaths with 200 peig ac 70
deg F (1380 kPa at 21 deg ) and 145 psig at 600 deg F (1000 kPa at 315 deg O)
ratings,
Stainless-steel hoses and double-braid, stainless-steel sheaths with 275 psig at 70
deg F (1900 kPa at 21 deg O and 200 psig at 600 deg F (1380 kPa at 315 deg )
ratings.

R. Expansion Joints tor Steel Piping NPS 8 ro NS 12 (DN 200 to DN 30{1): Stainless-steel
fittings with flanged end connections.

a.

Stainless-stee! hoses and single-braid, stainless-steel sheaths with 125 peig at 70
deg F (860 kPa al 21 deg C) and 90 psig al 600 deg F (625 kPa at 315 deg €0)
ratings.
Statnless-gleel hoses and double-braid, slainless-steel sheaths with 165 psig al 70
deg F {1150 kPa at 21 deg ) and 120 psig at 600 deg F (830 kPa at 315 deg O)
ratings,

B.  Moetal-Bellows Packless Tixpansion Joints:

I Manufacturers:  Subject o complianee with requirements, available manulaclurers
offering products that may be incorporated into the Work include, buc are not limited ro,
the following:

T

ELC IR U S

— ?—-'-—l- —

.

p.

Adsco Manufacturing LLC,
American BOA, Tne.

Badger Industries, Tuc.
Expansion Joinl Syslems, Tne.
Flex-Hoze Co., Inc.

Flexicrafl Tndustries.

Flex Pression Lid.

Flex-Weld, Inc.

Flo Fab ine.

Hyspan Precision Products, Inc.
Metraflex, Tne,

Praco Producets, Tnc.

Senior Flexonics Pathway.
Toxzen Corporation.

Unatlex.

Unisource Manulacturing, Tne.
Universal Metal Hose; a subsidiary of Hyspan Precigion Products, Inc.
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f. .S, Bellows, Ine.
8. WahlcoMetrollex.

Standards: ASTM F 1120 and EJMA's "Standards of the Expansion Joint Manufacturers
Asgsociation, Inc."

Type: Circular, corrugated bellows with external te rods.

Minimum Pressure Rating: 175 psig {1200 kPa) unless otherwise indicated.
Configuration: Single joint with basc and double joint with basc class{es) unless
otherwise indicated.

Expansion Joints for Copper Tubing: Single- or multiply phosphor-bronze bellows,
coppet pipe ends, and brass ghrouds.

a, End Conncetions lor Copper Tubing NPS 2 (DN 50) and Smaller: Solder joint or
threaded.

L. Lnd Connections for Copper Tubing NPS 2-1/2 to NP8 4 (DN 65 to DN 100):
Solder joint or threaded.

C. Lnd Connections for Copper Tubing NPS 5 (DN 125) and Larger: Flanged.

C.  Rubber Packless Expansion Joints:

b

A o

9.

Manufacturers:  Subjeet to compliance with requirements, available manufacturers
offering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

a. Ambet/Booth Company, Tne.; a div, of Vibration Tsolation Products of Texas, Tne.
b. Flex-Tlose Co., Tne.
¢ Flexicraft Industries.

= B

Flex-Weld, Tug.
e. Garlock Sealing Technologies.
f. General Rubber Corporation,
o Mason Tndustrics, Inc; Mercer Rubber Co.,
h. Metraflex. Inc.
i Proco Products, Tnc,
J- Red valve Company, [nc.
k. Tozen Corporation.
1. Unailex.

m.  Unisource Manufacturing. Inc.

Standards: ASTM F 1123 and FS8A's "Technical Handbook: Non-Metallic Expansion
Joints and Flexible Pipe Connectors.”

Material: Fabric-reinforced rubber complying with FSA-NMEJ-703.

Arch Type: Single or multiple arches with external coutrol rods.

Spherical Type: Single or multiple spheres with external control rods.

Minimun Pressure Rating for NPS 1-1/2 to NI'S < (DN 40 to DIN 100): 150 psig (1035
kPa) at 220 deg F {104 deg Q).

Minimum Pressure Rating for NPS S and NPS 6 (DN 125 and DN 150): 140 psig {966
KkPa)at 200 deg F (93 deg C),

Minimum Pressure Rating for NPS 8 to NPS 12 (DN 200 to DN 300): 140 psig {966 kPa)
at R0 deg F (82 deg ).

Material for Fluids Containing Acids, Alkalies, or Chemicals: BR, CSM, or EPDM.
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I
.

10.  Material for Fluids Containing Gas, Hydrocarbons, or Qil: Buna-N or CR.
11, Material for Water: BR, Buna-N, CR, CSM, EPDM, or NR.
12.  End Connections: Full-faced, integral steel flanges with steel retaining rings.

GROOVED-JOINT EXPANSION JOINTS

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

Rasis-of-Design Product: Subject to compliance with requirements, provide product indicated
ot Drawings or comparable praduct by one of the follawing:

l. Anvil [nternational, Ine.
2. Shurjoiut Piping Products.
3. Victaulic Company.

Description:  Faclory-assembled expansion joint made of several grooved-end pipe nipples,
couplings, and grooved joints.

Standard: AWWA C606, for grooved joints.

Nipples: Galvanized, ASTM A 533/A 53M. Schedule 40, Type E or 8, steel pipe with grooved
cnds,

Couplings: Five, Seven, 14, or 12, flexible type tor steel-pipe dimensions.  Include ferrous
housing sections, Buna-N gasket suitable for diluted acid, alkaline fluids, and cold and hot
waler, EPDDM gaskel suitable for cold and hot water, and bolts and nuts,

ALIGNMENT GUIDES AND ANCHORS

Alignment Guides:

l. 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:

a. Adsco Manufacturing T.LC.

b. Advanced Thermal Systems, Tne.
¢ Flex-Hose Co., 1nc.

d. Flexicraft Industries.

e. Flex-Weld, The.

f. Hyspan Precision Products, Inc.
£ Metrallex, Inc.

h. Senior Flexonics Pathway.

i Unisource Manufacturing, Inc.
I- U8, Bellows, Ine.
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2. Description:  Steel. factory-fabricated alignment guide, with bolted two-section outer
cylinder and base for attaching Lo structure; with two-seetion guiding spider for bolling lo
pipe.
B.  Anchor Materials:

L. Steel Shapes and Plates: ASTM A 36/A 36M.

2. Bolts and Nuts: ASME B18.10 or ASTM A 183, sicel hex head.

3. Washers: ASTM F 844, steel, plain, flat washers.

4, Mecchanical Fasteners:  Insert-wedge-lype stud with expansion plug anchor for use in
hardened portland cement concrete, with tension and shear capacities appropriate tor
application,

a. Stud: Threaded, zine-coated carbon steel.
b. Expansion Plug: Zine-coaled steel.
C. Washer and Nut: Zinc-coated sreel.

tA

Chemical Fasteners: Insert-type-stud, bonding-system anchor for use with hardensd
portland cemenl conerete, with tension and shear capacites appropriale for application.

a. Bonding Material:  ASTM C RR1AC 881M, Type IV, Grade 3, wwo-component
gpoxy resin suitable for surface temperature of hardened concrete where fastener s
to be installed.

b. Smd:  ASTM A 307, zinc-coated carbon steel with continuons thread on smd
unless otherwise indicated.
¢. Washer and Nut: Zine-coated steel.

PART 3 - TXT-CUTTON

3.1

A

3.2

A

B.

EXPANSION-TOINT INSTALLATION
Install expansion joints of sizes matching sizes of piping in which they ars installed.

Tnstall metal-bellows expansion joints according to FIMA's "Standards of the TFxpansion Joint
Manufaciurers Association, Tne"

[nstall rubber packless expansion joints according to FRA-NMEI-702.

Install grooved-joinl expansion joinls Lo grooved-end siee] piping

PIPT LOOQP AND SWING CONNECTION INSTALLATION

Install pipe loops cold-gprung 1n Lension or compression as required Lo partly absorb lension or
compression produced during ancicipated change in temperature.

Connect risers and branch connections to mains with at least five pipe fittings including tee in
main.
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C. Connect risers and branch connections to terminal units with at Least four pipe fittings nchuding

Lee Th Hser.

D.  Connect mains and branch connections to terminal units with at least four pipe fittings including
tee 1 main.

ALIGNMENT-GUIDE AND ANCHOR INSTALLATION

(¥R
LA}

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

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

F‘f

Attach guides to pipe and sceure guides to building strueture,

D.  Install anchors at localions Lo prevent stresses from execeding those permiticd by ASME B31.9
and to prevent transter of loading and stresses to connected equipment.

E. Anchor Attachments:

L. Anchor Attachment to Black-Steel Pipe: Attach by welding. Comply with ASME B31.9
and ASMT Boiler and Pressure Vessel Code: Scclion TX, "Welding and Brazing
Qualifications.”

2. Anchor Attaclunent to Galvanized-Steel Pipe: Attach with pipe hangers. Use MSS §P-
69, Type 42, riser clamp welded to anchor.

3. Anchor Attachinenr to Copper Tubing:  Attach with pipe hangers. Use MSS S-69,
Type 24, U-bolis bolied wo anchor.
F. Fabricale and mstall sieel anchors by welding gleel shapes, plates, and bars.  Comply with

ASME BAL.9 and AWS DL 1I/DI.IM.
L. Anchor Attachment to Steel Structaral Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Memlbers:  Attach by fasteners.  Follow

fastener manufaciorer's Written msirmetions.

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

END QF SECTION 220516
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A,

A

A

RELATED DOCUMENTS

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

SUMMARY

Seetion Ineludes:

L. Sleeves.

2. Stack-sleeve fittings.
3. Sleeve-scal gysiems,
4. Sleeve-seal fitngs.
5. Grout.
SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A

SLEEVES

Cast-Tron Wall Pipes: Casl or [abricaled of cast or duclile iron and eguivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel Wall Pipes: ASTM A 533/A 53M. Schedule 40. with plain ends and welded
sieel eollar; dne coated.

Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, #ing
coated, with plain ends.

PVC-Pipe Sleeves: ASTM D 1785, Schednle 40.

Galvanized-Steel-Sheet Sleeves: 0.0239%-imnch ((LA6-mum) minimum thickness: round tube closed
with welded Tongiludinal jeint,

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surlaee with
nailing flange for attaching to wooden forma.
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22

2.3

24

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

STACK-SLEEVE FITTINGS

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

1. Smith, Jay R. Mig. Co.
2. Zurn Specitication Drainage Operation; Zur Plumbing Products Group.
3. <

Description: Manulaclured, cast-iron sleeve with integral clamping flange. Include clamping
ring, bolts, and otz for membrane flashing,

L. Underdeck Clamp: Clamping ring with setscrews.

SLEEVE-SEAL SYSTEMS

Manufacturers:  Subjecl o compliance with requirements, available manulacturers ofTering
products that may be incorporated into the Work include. but are not limited to, the tollowing:

Advance Products & Systems. Ine.
CALPICO, Inc.

Metraflex Company (The).
Pipeline Scal and Tnsulator, Tue.
Proco Producty, The.

SR

Description: Modular sealing-element unit, designed for field assembly, for filling annular
gpace between piping and sleeve,

1. Realing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe marerial and size of pipe.

2. Pressure Plates: Carbon sicel.

3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating of length

required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS

Manufacturers:  Subject o compliance with requiremnents, available manufacturers offering
producls thal may be incorporated into the Work include, bul are not limited to, the lollowing:

1. Prescaled Systems.
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B. Description: Manufactured 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 OD.

2.5 GROUT

A, Standard:  ASTM CLL07/C 1107M, Grade B, post-hardening and volume-adjusting,  dry,
hydraulic-cement grout.

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

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

D.  Packaging: Premixed and factory packaged.

PART 3 - LXECUTION

3.1 SLEEVE INSTALLATION

A, Install sleeves for piping passing through penetrations in tloors, partitions, roofs, and walls.

B.  For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch (25-mm) annular ¢lear space belween piping and gongrele slabs and walls,

1.

Sleeves are not required for core-drilled holes.

. Install sleeves in concree Moors, conereie rool slabs, and conercie walls as new slabs and walls
are constructed.

L. [ermanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.

2. Cut sleeves to Llength for mounting flush with both surfaces.
a. Exception: BExtend slesves installed in tloors of mechanical equipment areas or

other wit arcas 2 inches (50 mm) above fimshed floor lovel,

i} T " " " H — T . - H 3 4

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
gyster.

D.  Install sleeves for pipes passing throngh interior partitions.

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

2, Tnstall sleeves that are large enough to provide 1/d-inch (64-mm) annular ¢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. Comply with requirements lor scalants
gpecified in Division 07 Section "Joint Sealants.”
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E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls. partitions, ceilings, and floors

3.2

3
RS

al pipe penetralions. Seal pipe penetralions with lirestop matertals. Comply with requiremenis
for firestopping specified in Division 07 Section "Penetration Firestopping."”

STACK-SLEEVE-FITTING INSTALLATION

Install stack-sleeve firtings in new slabs as slabs are consrructed.

L. [nsall fittings that are large enough o provide 1/4-inch (6.4-mm) annular clear space
between sleeve and pipe or pipe insulation.
2. Secure flashing bebween clamping flangss for pipes penerrating tloors with membrane

waterproofing. Comply with requirements for flashing specified in Division 07 Section
"Sheel Metal Flashing and Trim."

3. [nstall section of cast-iron soil pipe to extend sleeve to 2 inches {50 mm) above finished
tloor level.

4. Extend cast-iron sleeve (ilungs below oor slab as required 1o sceure clamping ring if
ring is specified.

5. Using grout, seal the space around oulside of slack-sleeve [ltings.

Fire-Barrier Penclratons: Maintain indicated iire rating of iloors at pipe penctrations.  Scal
pipe penetrations with firestop materials. Comply with requirements for firestopping specified
in Division 07 Section "Penctration Firestopping.™

SLEEVE-SEAT -SYSTEM INSTAT LATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

Kelect type, size, and number of sealing elements reguired tor piping material and size and for
sleeve ID or hole size. [osition piping in center ot sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of conerete slabs and
wialls, Position waterslop (lange to be centered in conerete slab or wall

Sceure natling anges Lo conerele forms.

Using grout, seal the space around outside of sleeve-seal fittings.
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3.5 SLEEVE AND SLEEVE-SEAIL SCHEDULE
A, Us¢ sleeves and sleeve scals for the followiug piping-pengtration applications:
1. Exterior Conerete Walls below Grade:
a. Piping Smaller Than NP8 6 {DN 150): Cast-iron wall sleeves with sleeve-scal
system.
1) Select sleeve size to allow for 1-inch {(25-mm) annular clear space berween
piping and sleeve for installing slecve-scal system.
2. Congrete Slabs-on-Grade:
a. Piping Smaller Than NPS 6 (DN 150):  Cast-iron wall sleeves with slecve-seal
system.
[)  Select sleeve size to allow for l-inch {25-mm) annular clear space between
piping and sleeve Tor installing slesve-seal system.
L. Piping WNPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-seal
gystem.
1) Select sleeve size ro allow for l-inch {25-mm) annular clear space between
piping and sleeve for installing sleeve-seal systemn.
3. Congrete Slabs above Grade:
a. Piping Smaller Than NPS 6 (DN 130): Galvanized-steel-pipe slesves.
b. Piping NPS 6 (DN 150) and Larger: (alvanized-stesl-pipe sleeves.
4. Interior Partitions:

a. Pipinig Smaller Than NPS 6 (DN 130): (ralvanized-steel-pipe sleeves.
b. Piping NPS 6 {IIN 150V] and Larger: Galvanized-stecl-sheet sleeves.

END OF SECTION 220517
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SECTION 22 0519 - METERS AND GAGES FOR PLUMBING PIPING

PART | - GENERAT

[.1 SUMMARY
A, Section Inelndes:
Bimetallic-actuated thermometers.

Filled-system thermometoers.
Lignid-in-glass thermometers.

Fad [ —

4.  Light-activated thermometers.
5. Thermowells,

6. Dial-type pressure gages.

7. Gage attachments.

8 Testplugs.
9. Test-plug kits.
10, Sight Tow indicalors.
B. Related Sections:
1. Divigion 21 Section "Facility Fire-Suppression Waler-Service Piping” (or [ire-prolection
water-service meters outside the building.
2. Divisgion 21 fire-suppression piping Sections lor lre-proleslion pressure gagoes.
3. Division 22 Secton "Facilicy Water Distribution Piping" for domestic water meters and
combined domestic and firec-protection water-service meters outside the building,
4. Divigion 22 Section "Domestic Water Piping" [or waler meters inside the building.
.2 SUBMITTALS
A Product Data: For cach type of product indicaled.
B. Product Cerificates: For ¢ach lype of meler and gage, irom manufaciurer,
C. Operation and Maintenance Data:  For meters and gages to include in operation and

maintenance manuals.

PART 2 - PRODUCTS
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2.1 BIMETALLIC-ACTUATED THERMOMETERS
A, Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Waork include, but are not limited to, the following:
B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
ou Drawings or comparable product by one of the following:
1. Asheroft Tue.
2. Ernst Flow Industres.
3. Marsh Bellofram.
4. Miljoco Corporation.
5. Nanmac Corporarion.
6. Noshok
7. Palmer Wahl Instrumentation Group.
R. REOTEMD Instrument Corporation.
9. Tel-Tru Manufacturing Company.,
10.  Trerice, H. O. Co.
11.  Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
12, Weiss Instruments, Tne.
15, WIKA Instrument Corporation - UUSA.
14, Winters Instruments - ULS,
C. Siandard: ASME B40.200.
D. Case: Liquid-filled type(s); stainless steel with 3-inch (76-mm) or 5-inch (127-mm) <Inscrl
dimension= nominal diameter.
E. Dial: Nonretlective aluminum with permanently etched scale markings and scales in deg F
{deg O).
F. Connector Type(s): Union join, adjustable angle, with uniied-inch screw threads.
G. Conneetor Size: [1/2 inch {12 mm)] <Insert dimenston=, with ASME B1.1 screw threads.
H. Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm) in diameter; stainless steel.
L. Window: Plain glass.
IR Ring: Stainless steel.
K. Element: Bimetal coil.
L. Pointer: Dark-colored metal.
M. Accuracy: Plus or minus 1 percent of scale range.
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2.2 FILLED-SYSTEM THERMOMETERS

A, Direet-Mounted, Metal-Case, Vapor-Actuated Thermometers:

1.

L e

&

@ 0o

15.

[}

Manufacturers:  Subjeel Lo complianee with requirements, available manufacturers
offering praducts that may be incorporated into the Work include, but are not limited to,
the following:

Basis-o-Design Product:  Subject o comphianee with requivements, provide product
indicated on Drawings or comparable product by one of the following:

Asheroft Tue.

Marsh Bellolram.

Miljoco Corporation.

Palimer Wahl Instrumentation Group.
REOQTEMP Insirument Corporation.
Trerice, H. O. Co.

Weiss Tnstruments, Tne,

ao T

e

Standard: ASME B4§.200.

Case: Sealed rype, cast aluminum or drawn steel 4-1-172-inch { 1 14-mm)].

Element: Bourdon tube or other type of pressure clement.

Movementl: Mechanical dampening Lype, with link Lo pressure element and sonneclion Lo
pointer.

Dial: Nonrelleetive aluminum with permanenty clched seale markings gradualed in
deg F (deg C).

Pointer: Dark-colored metal.

Window: (flass.

Ring: Stainless steel.

Conneclor Type(s): Union joint, adjusiable, 180 degrees in vertical plane, 360 degrees in
horizontal plane, with locking device; with ASME BL.1 screw threads.

Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length Lo suit installation.

a. Design for Thermowell [nstallation: Bare stem.

Accuracy: Plus or minus 1 percent of scale range.

B. Remote-Mounted, Metal-Case, Vapor-Acmared Thermmometers:

1.

=

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

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

AMETEK, [nc.; U5, Gange.
Asheroft Ine.

Marsh Bellofram.

Miljoco Corporation.

Palmer Wahl Instrumentation Group,

G T B
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10.
11.
12.

b
s

f. REOTEMPD Lustnunent Corporation.
£ Trerieoe, 11 O. Co.

h. Weiss Instruments, Ine.

i. WIK A Tnstrument Corporation - USA.

Standard: ASME B44.200.

Case: Sealed rype, cast aluminum or drawn steel 4-12-inch {1 14-mm) nominal diameter
with back flange and holes for panel mounting.

Element: Bourdon mibe or ather type of pressure element.

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

Dial:  Nonrellective alumimum with permanently elched seale markings graduated in
deg F tdeg C).

Pointer: Dark-colored metal.

Window: Glass.

Ring: Stainless steel.

Conneclor Type{s): Union joint, | back]| [botlom|; with ASME B1.1 serew threads.
Thermal System: Liguid-filled bulb in copper-plated steel, aluminum, or brass stem and
of length to suit installation,

a, Desian for Thermowell Tnstallation: Barg stem,

Accuracy: Plus or minus 1 pereent ol scale range.

LTQUID-TN-GT.ASS THERMOMETERS

A Metal-Case, Compact-Style, Liquid-in-Glass Thermometers:

1.

Mo

o

10.
11,

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:

Basis-ol-Degign Product:  Subject o compliance with requirements, provide product
indicared on Drawings or comparable prodnet by one of the following:

a. Trerice, H. O. Co.

Standard: ASME B40.200.

Casc: Cast aluminum; §-inch {152-mm) nominal size.

Case Form: Back angle unless otherwise indicated.

Tube: Glass with magnifying lens and blug[ or red] organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F (deg C).

Window: Glass ar plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Thermowell Installaton: Bare stem.
Connector: 3/4 inch (19 nun), with ASME B1.1 serew threads.

Accuracy: Plus or minus 1 pergent of scale range or one scale division, to a maximum of
[.5 percent of scale range.
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B. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

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

2. Basis-o-Design Produet:  Subject o compliance with requirements, provide product
indicared on Drawings: or comparable product by one of the following:

a. Flo Fab 1nc.

b. Miljoco Corporation,

c. Palmer Wahl [nstrumentation Group.
d. Tel-Tru Manufacturing Company.

Wy Treriee, 1. Q. Co.

f. Welss lnstruments, Ine.

g Winters Instruments - UTLS.

3. Sundard: ASME B40.200.

4. Case: Cast aluminum, 7-inch {178-mm) nominal size unless otherwise indicated.

5. Case Form: Adjustable angle unless otherwise indicated.

6. Tube: (lass with magnitying lens and blue or red organic liquid.

7. Tube Background: Nonreflective aluminum with permanently etched scale markings
gradualed in deg F {deg O).

8. Window: Glass.

9. Stem:  Aluminum and of length to suit installation.

a. Design for Thermowell Tnstallation: Bare stem.

10, Connector: 1-1/4 inches (32 mm), with ASMT BI. 1 screw thraads,

11, Accuracy: Plus or minns | percent of scale range or one scale division, to 2 maximum of
1.5 percent of scale range.

24 THERMOWELLS
Al Thermowells:

1. Standard: ASME B40.200.

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

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

4. Material for Use with Steel Piping: CRES or CSA.

5. Type: Stepped shank unless straight or tapered shank is indicated.

a. External Threads: NPS 1/2, NPS3/4, or NPSL (DN 15 DN20, or NI'S25)
ASME B1.20.1 pipe threads.

7. Internal Threads: 172, 3/4, and | inch (13, 19. and 25 mm), with ASME Bl.l screw
threads.

8. Bore: Diameter required to match thermometer bulb or stem.

9. Insertion Length: Length required to mateh thermometer bulb or sten.

10. Lagging Exiension: Include on thermowells for insulated piping and wubing.

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

thermometer connection.
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B. Heat-Transfer Medium: Mixture of graphite and glyeerin.

2.5 PRESSURE GAGES

A, Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers:  Subject to compliance with requirements, [available manufacturers
offering praducts thal may be incorporated into the Work include, but are not Timited o,
the following:

2. Basisof-esign Product:  Subject to compliance with requirements, provide product
indicared on Drawings or comparable product by one of the following:

a. AMETEK, Ine.; U8, (fange.

L. Asheroft Inc.

¢.  Ernst Flow Tndustrics.

d. Flo Fab Inc.

2. Marsh Bellofram.

f. Miljoco Corporation.

g Noshok.

h.  Palmor Wahl Instrumentation Group.
L REOTEMYI Instrument Corporation.

J. Tel-Tru Manufacturing Company,

k. Trerice, H. Q. Cao.

I Watts Regulator Co.; a div. of Watts Water Technologics, Tne.
m.  Weiss Instruments, Tne.

1. WIKA Insttuiment Corporation - LISA.
0. Winters Tnstruments - .S,

3. Swndard: ASMI B49.100.

4. Case:  Liguid-tilled: cast aluminum or drawn steel; 4-172-inch (114-mm) nominal
diameter.

5. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

6. Pressure Connection:  Brass, with NI'S 1/4 (DN 8). ASME B1.20.1 pipe threads and
boltom-outlel type unless back-outlel type is indicated.

7. Movement: Mechanical, with link to pressure element and connection to pointer.

8. Dial: Nonreflective aluminum with permaneutly etched scale markings graduated in psi
(kPa).

9. DPointer: Dark-colored metal.

10.  Window: Glass.

11. Ring: Stainless steel.

12, Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

R. Remaote-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers: Subject to compliance with reguirements, provide products by one of the
tollowing available mannfacturers offering products that may be incorporated into the
Work include, but are not lunited to, the following:

2. Basis-o(-Design Product:  Subject o compliance with requirements, provide product

indicated on Drawings or comparable product by one of the following:
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a. AMETEK, Inc.; US. Gauge.

b. Asheroll Ine.

C. Ernst Flow Industries.

d.  TloTFabIng.

e. Marsh Bellofram.

f. Miljoco Corporation.

g Noshok.

h. Palmer Wahl Insttuimentation Group.

i. REQTEMP Instrurment Corporation.

i Tel-Tru Manufacturing Company.

k. Trerice, H. O. Co.

1. Watts Regulator Co.; a div. of Watts Water Technologies, [ne.

m.  Weiss Instruments, [ne.

n.  WIKA Tnstrument Corporalion - US A,

0. Winters Instruments - ULS.

2.8

2.7

3. Standard: ASME B440.100.

4. Caser Liguid-filled type; cast aluminum, drawn stecl or metal; 4-1/2-ineh (114-mm) 6-
inch {152-mm) nominal diameter with back langze and holes for panel mounting.
5. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

6. Pressure Connection: Braxg, with NPS 1/4 or NPS 1/2 {DN & or DN 15), ASME B1.20.1
pipe threads and bottom-ondlet type nnless back-outlec gype is indicated.
7. Movement: Meehanical, with link to pressure element and conneetion to pointer.

& Dial: Nonreflective aluminum with permanently clched scale markings gradualed in psi
and kI'a.
Y. Poinler: Dark-colored metal.

19.  Window: Glass.

11, Ring: Stainless steel,

12, Accuracy: (Grade A, plus or minus 1 pereent of middle hall of seale range.

GAGE ATTACTIMENTS

Snubbers: ASME B440.100, brass; with NPS 1/4 or NPR 12 {DN & or DN 15), ASME B1.20.1
pipe threads and piston or porous-metal-type surge-dampening device, Include extension for
use on insulated piping.

Valves:  Brass or stainless-stee]l ncedle, with NPS 14 or NPS 1/2 (IIN8 or DN 15),
ASME B1.20.1 pipe threads.

TEST PLLKGR

Manufacturers: Subjeet o complianee with requirements, available manufaeturers ollering
products that may be incorporated into the Work include, but are not limited to, the following

Basis-of-Design Product: Subjeet to complianee with requirements, provide produet indicated
on Drawings or comparable product by ong of the following:

1. Flow Design, Tne.
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2. Miljoco Corporation.
3. Nagonal Meler, Inc.

28

A

4. Petersou Equipment Co., Ine.

5. Sisco Manufacwring Company, Tne.

6. Trerice, H. O. Co.

7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
R. Weiss Tnstruments, The.

Descriprion: Test-station titting made for inserrion into piping ree fiting.

Body: Brass or sminless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.

Thread Size: NPS 1/4 (DN 8) or NPS 1/2 (DN 15, ASME B1.20.1 pipe thread.
Minimum Pressure and Temperature Rating: 500 psig at 200 deg T (3450 kPa at 93 deg €.

Core Inserts: Chlorosulfonated polyethylene synthetic self-sealing rubber.

TEST-PLUG KITS

Manufacturers:  Subject to compliance with requirements, available manuafacturers offering
products that may be incorporated into the Work inelude, but are not imited Lo, the following:

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

1.  Flow Desigu, Inc.

2. Miljoco Corporation.

3. Nacional Meater, nc.

4. Petersou Fquipment Co., Tnc.

5. Rizco Manulacwring Company, Tne.

6. Trerice, H. O. Co.

7. Waus Regulawor Co.; a div. of Walls Waler Technologies, Inc.
8. Weiss Instruments, Ine.

Furnizsh one test-plug kit(s) coutaining one thernnometer(s), one pressure gage and adapter, and
carrying case. Thermometer sensing clements, pressure gage, and adapter probes shall be of
diameter to it test plugs and of length to project into piping.

Low-Range Thermometer: Small, bimerallic insertion type with 1- to 2-inch- {25- to 51-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least [25 to 125 deg F
{minus 4 to plus 52 deg )

ITigh-Range Thermometer: Small, himetallic insertion Lype with 1- 1o 2-inch- {25- 10 51-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least [0 to 220 deg F
{minus 18 1o plus 104 deg )
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F. Pressure Gage: Small, Bourdon-tube insertion tvpe with [2- to 3-inch- (51- to 76-mun-)

diameter dial and probe. Dial range shall be ac leasi |0 1o 200 psig (0 1o 1380 kPa).

G. Carrying Case: Metal or plastic, with formed instrument padding,
2.9 SIGHT FLOW INDICATORS
A Manulaclurers:  Subjeet o compliance wilth requirements, available manulaclurers oflering

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

E. Rasis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by onc of the Tollowing:

1. Archon Tndustrics, Tne.
2. Dwyer Instruments, Inc.
3. Emerson Process Management; Brooks Instrument.
4. Erhsi Co., Tohn C., Inc.
5. Emst Flow Industries.
6. KOBOLD Tnstrumentg, Tne. - USA; KOBOLD Messting GmbH,
7. OI'W Engineered Systems; a Dover company.
8. Penberthy; A Brand of Tyco Valves & Controls - Proplietstown.
C. Description: Piping inline-installation deviee for visual verification of flow.
D Construction: Brouze or stainless-stecl body, with sight glass and ball, flapper, or paddle wheel

tndicator, and threaded or flanged ends.
E. Minimum Pressure Rating: 125 psig {860 kPPa).
F. Minimum Temperature Rating: 200 deg F {93 deg C)=.
G. End Connections for NIP’S 2 {DN 50) and Smaller: Threaded.

H. End Connections for NI’S 2-1/2 (DN 65) and Larger: Flansed.

PART 3 - EXECUTION

3.1 INSTALLATTON

A, Tnstall thermowells with socket extending one-third of pipe diameter and in vertical position in
piping tees.

B.  Install thermowells of sizes required to match thenmometer connectors.  Include bushings if
required o match gizes.

C. Tnstall thermowells with exlension on insulaled piping.
D, Fill thermowells with heat-transier medium,
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E.  Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
T, Tnstall remote-mounted thermometer bulbs in thermowells and install cases ou pancls; connect
cases with wbing and suppert mbing to prevent kinks. Use minimum tbing length.
G, Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.
H.  Install remote-mounted pressure gages on pauel.
T Tnstall valve and snubbcet in piping for cach pressure gage for fluids.
I Tnstall test plugs in piping lees.
K. Tnstall thermometers in the fellowing locations:
1. Inlel and outlet of cach waler heater,
2. [nlets and outlets of each domestic water heat exchanger.
3. Inlet and outlet of cach domestic hot-water storage tank.
4. Inlet and outlet of cach remole domesiic water chiller.
L. Install pressure gages in the following locations:
L. Building water service entrance into building,
2. Inlet and outlet of each pressure-reducing valve.
3 Suction and discharge of each domestic water pump.
3.2 CONNLECTIONS
A, Tnstall meters and gages adjacent o machines and cquipment 1o allow service and maintenance
of meters, gages. machines, and equipment.
33 ATIUSTING
Ao Adjust faces of meters and gages to proper angle tor best visibility.
34 THERMOMETER SCHEDULTR
A, Thermometers al inlet and outlet of each domestic water heater shall be[ ong of] the lollowing:
1 Liguid-filled, bimetallic-actuated Lype.
2. Direct-mounted, metal-case, vapor-actuated type.
3 Industrial-style, liquid-in-glass type.
B.  Thermometers at inlets and outlets of each domestic water heat exchanger shall be[ one of] the

following:

L. Liquid-filled. bimetallic-acmated type.
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2. Direct-mounted, metal-case, vapor-actuated type.
3 Indusirial-siyle, liquid-in-glass iype.

€. Thermometers at inlet and oudet of each domestic hot-water storage tank shall be[ one of] the
following:

1 Liguid-filled. bimetallic-actuated type,
2. Direcl-mounted, [metal] [plastic]-case, vapor-actuated Lype.
3

Industrial-style. ligquid-in-glass type.

D.  Thermometers at inlet and outlet of each remote domestic water chiller shall be[ one of] the
following:

1. Liquid-filled, bimewallic-aciated iype.
2. Direct-mounted, metal-case, vapor-actuated type.
3.

Industrial-style, liguid-in-glass type.

E. Thermometer stems shall De of length to mateh thermowell insertion length,

3.5 THERMOMETER SCALE-RANGE SCHEDULE
A, Scale Range for Domestic Cold-Water Piping: 0 to 150 deg F and minus 20 to plus 70 deg €.
B.  Scale Range for Domestic Hot-Water Piping: 0 to 250 deg F and O to 150 deg C.

C.  Scale Range for Domestic Cooled-Water Piping: 0to 150 deg T and miuus 20 to plus 70 deg C.

3.6 PRESSURE-GAGE SCHEDULE
A, Dressure gages at discharge of each water service into building shall be one of the following:
L. Liquid-filled, direct-mounted, metal case.

B.  Pressure gages at inlet and outlet of each water pressure-reducing valve shall be one of the
following:

1. Liguid-filled, direct-mounied, melal case.

€. Pressure gages at suction and discharge of each domestic water pump shall be one of the
following:

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

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
A, Scale Range tor Water Service Piping:0 ro 200 psi and 0 to 1400 kDPa.
B.  Scale Range for Domestic Water Piping: 0 to 200 psi and 0 to 1400 kIa.
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END OF SECTION 220519
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SECTION 220523 GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GERNERAL

.1 SUMMARY
A, Section Ineludes:
1. Brouze angle valves.
2. Brass ball valves.
3. Bronze ball valves.
4. Tron ball valves,

5. Iron, single-tlange buttertly valves.

6. Iron, grooved-end butterfly valves.

7. Bronuze lili check valves.

8. Bronze swing check valves.

9. Tron swing check valves.

10, Iron swing check valves with closure control.
11, Iron, grooved-end swing check valves.
12, Tron, center-guided check valves.

13, Iron, plate-type check valves.

4. Bronze gate valves.

15, Iron gate valves,

16. Brouze globe valves.

17. Tron globe valves.

18, Lubricated plug valves.

19, Chainwheels.

B. Relaled Sections:

1. Division 22 plumbing piping Scebions for specialty valves applicable w those Scections
only.

2. Division 22 Scetion "Tdentification for Plumbing Piping and Tiquipment” for valve tags
and schedules.
3. TDivision 33 water distribution piping Sections for gencral-duty and specialty valves for
dile consltuclion piping.
.2 DEFINTTTONS
A, CWP: Cold working pressure,
B. EPIM: Eihyleng propylene copolymer rubber.
C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NR3: Nonrising stem.
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A

A

OS&Y: OQutside screw and yoke.
RS: Rising stem,

SWP: Steam working pressure,

SUBMITTALS

Product Data: For each type of valve indicated.

QUALITY ASSURANCE

Source Limitations tor Valves: Obrain each type of valve from single source trom single
manuiaclurer.

ASMT Complianee:
ASME B16.10 and ASME B16.34 lor icrrous valve dimensions angd design criteria,

ASME B3 1.1 for power piping valves.
ASMT B3 1.9 for building services piping valves.

i 3 —
N H B

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

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

Protect internal parts against rust and corrosion.

Protect threads, lTange laces, grooves, and weld ends.

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

Set ball and plug valves open o minimize exposure of tunclional surfaces.
Set burtertly valves closed or slightly open.

Block check valves in either closed or open position.

P LY P —

o Ln

Usg the following precautions during storage:

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

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifling or Agging points.
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PART 2 - PRODUCTS

21

A

2.2

A

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

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

Valve Stzes: Same as upsiream piping unless otherwise indicated.
Valve Actuator Types:

I Gear Acmator: For quarter-urn valves NPS ] {DN 204) and larger.

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

3. Mandlever: For quarter-lurn valves NPS 6 (DN 150) and smaller exeepl plug valves.

4 Wrench: For plug valves with square heads. Furnish Owner with 1 wrench for every 5
plug valves, for cach size square plug-valve head.

5. Chainwheel: Device lor alachmeni to valve handwheel, stem, or other acwator; of gize
and with chain for mounting height, as indicated 1o the "WValve Installation" Article.

Valves in Iusulated Piping: With 2-inch {50-mm) stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
prorecrive sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Buaertly Valves: Wirth extended neck.

Valve-End Connections:

1.  Flanged: With flanges according to ASME B16.1 for iron valves.
2. Grooved: With grooves according to AWWA £606.

3. Solder Toint: With sockets according to ASME BL6.18.

4. Threaded: With threads according to ASME BI1.20.1,

Valve Bypass and Drain Connections: MSS SP-45.

BRONZE ANGLE VALVES

Class 125, Bronze Angle Valves with Bronze Disc:

1. Mamfacturers: Subject to compliance with requirements, provide products by one of the
(ollowing avatlable manulacturers ofienng products thal may be meorporaied mmto the

Work include, but are not limited to, the following:

a. Hammond Valve.
l>. Milwaukce Valve Company,
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2. Description:

Standard: MBS SP-80, Type 1

CWP Rating: 200 psig (1380 kPa).

Body Material: ASTM B 62, brouze with integral seat and serew-in bonnet.
Ends: Threaded.

Stem and Disc: Bronze.

Packing: Asbestos free.

Handwheel: Malleablea iron, bronze, or alominum.

o

v e oo

B. Class 125, Bronze Angle Valves with Nonmetallic Disc:

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

a. American Valve, Tnc.
L. NIBCO INC.

2. Description:
a. Standard: MSS SP-80, Type 2.
h. CWP Rating: 200 psig (1380 kPa).
¢ Body Material: ASTM B 62, bronze with integral seat and screw-in bonner.
d. Fnds: Threaded.
g. Stem: Bronze.
f. Dis¢: PTFLE or TFLE.
g. Packing: Ashestos free.
h. Handwheel: Malleable iron, bronze, or alominum.

2.3 BRASS BALL VALVES
A One-Piece, Reduced-Port, Brass Ball Valves with Brass or Stainless Steel Trim:
1. Mannfacturers:  Subject to compliance with requirements, available manufacturers

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

a. Kitz Corporation.

2. Descriprion:

a. Standard: MSES 8P-110.

b. CWP Rating: 400 psig (2760 kPa).
c. Bady Design: One picee.

d. Body Material: Forged brass.

c. Ends: Threaded.

f. Seats: PTEFE or TFE.

£ Stem: Brass,
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B.

C.

h. Ball: Chrome-plated brass.
i Port: Reduced.
i Draiu: Threaded Counection

Two-Piece. Full-Port. Brass Ball Valves with Brass Trim:

L.

2.

Manufacturers:  Subject to compliance with requirements, available manufacturers
ofiering products thal may be incorporated into the Work include, bul are not Timiled Lo,
the following:

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

b. Crane Co., Crane Valve Group; Jenking Valves.
c. DynaQuip Conrrols.

d. Flow-Tek, Inc.; a subsidiary of Bray International. Inc.
c. Hammond Valve.

f. Jamesbury; a subsidiary of Metso Automation.
2. Jomar Tnlernational, TTD,

h. Kitz Corporation.

i Legend Valve,

J- Marwin Valve; a division of Richards Industries.
k. Milwaukee Valve Company.

1. NIBCQ TNC.

m.  Red-White Valve Corporation.

1. RuB Inc.

Deseription:

Standard: MSS SP-1190.

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

Body Material: Forged brass.
T'nds: Threaded.

Seats: PTFE or TFE.

Stem: Brass,

Ball: Chrome-plaled brass.

Port: Full.

Drain: Threaded Councetion

g om

e

77-'_' —

Three-Pieee, Full-Port, Brass Ball WValves with Brass or Slainless Steel Trim:

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

a. Jomar Tnteruational, T.TD,
b. Kitz Coarporation.

¢ Red-White Valve Corporation.

d. Waus Regulator Co.; a division of Walls Water Technologies, Tne.
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2. Description:

a. Standard: MSS SP-119,
b. SWP Raring: 150 psig {1035 kPa).
c. CWT Rating: 600 psig (4140 kI'a).
d. Baody Design: Three piece.
e. Body Material: Forged brass.
f. Fids: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Brass.
1. Ball: Chrome-plaied brass.
1- Port: Full.
k. Drain: Threaded Coungction
D. Two-Piece. Full-Port. Bronze Ball Valves with Brouze or Stainless Steel Trim:
1. Manufacturers:  Subjeel Lo compliance with requirements, available manufacturers

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

American Valve, Ing,

Conbraco Industries, Inc.; Apollo Valves.

Crane Co.; Crane Valve Group; Crane Valves.

ITammaond Valve.

Lance Valves; a division of Advanced Thermal Systems, [nc.
Legend Valve,

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

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

BUs O e T

ok s w1

2. Description:

a. Standard: MSS SI-110.

b.  SWP Raung: 150 psig {1035 kPa).
c. CWD Rating: 600 psig (4140 kla).
d. Body Design: Two piece.

e Body Material: Bronze.

f. Ends: Threaded.

£ Scals: PTFE or TFE,

h. Stem: Bronze.

i Ball: Chrome-plated brass.
i Port: Full.

k Drain: Threaded Connection

E. Three-Piece, Full-Port, Bronze Ball Valves with Bronze or Staiuless Steel Trm:
1. Mamfacturers:  Subject to compliance with requirements, available manufacturers

offering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:
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a Conbraco Industries, Inc.; Apollo Valves.
b. DynaQuip Controls.

¢ Hammond Valve.

d Milwaukee Valve Company.

e NIBCO INC.

f Red-White Valve Corporation.

2 Description:
a. Standard: MSS SP-1190.
b. SWP Rating: 150 psig {1035 kPa).
C. CWP Rating: 600 psig (4140 kPa).
d Body Design: Three picee.
e Body Material: Bronze.
f. Euds: Threaded.
g Seats: PTFE or TFE.
h. Stem: Brongze.
i. Ball: Chrome-plaied brass.
N Port: Full.
k. Draiu: Threaded Councetion
24 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A 200 CWP, Tron, Single-TFlange Butterfly Valves with TPDM Scat and Aluminum-Rronze Dise:

1. Manofacturers:  Subject to compliance with requirements, available manufacturers
offering praducts that may be incorporated into the Work include, but are not limited o,
the tollowing:

ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
Conbraco Tndustrics, Tne.; Apollo Valves.

Cooper Cameron Valves; a division of Cooper Cameron Corporation.
Crang Co., Crang Valve Group; Jenking Valves.

Crane Co.; Crane Valve Group; Siockham Davision.

DeZurik Water Controls.

Flo Fab Tne.

Hammond Valve.

Kilz Corporalion.

Legend Valve.

Milwaukee Valve Company.

NTBCO TNC.

Narriseal; a Dover Corporation company.

Red-White Valve Corporation,

Spence Strainers International; a division of CIRCOR Internadonal, Inc.
Watts Regulator Co.; a division of Watts Water Technologies, Ine.

TeEEZoORATITEE MG RS T

2. Description:

a. Standard: MSS SP-67, Type L
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by. CWT Rating: 200 psig (1380 kI'a).
- Body Design:  Lug lype; suitable for bidirectonal dead-end service ad rated
pressure without use of downstream flange.

0 oo

Body Material: ASTM A 126, castiron or ASTM A 336, ductile iron,
Seat: EPMDM.

Stem: Oue- or two-piece stainless steel.

Dise: Aluminum bronze.

B. 200 CWP, Tron, Single-Flange Buttertly Valves with EPDM Seat and Ductile-[ron Disc:

1. Manufacturers:

Subject to compliance with requirements, available manufacturers

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

the following:

a. ABZ Valve and Conirols; a division ol ABZ Manufacwring, Inc.
b. Amenrican Valve, Inc.
z. Conbraco Tndustrics, Tne.; Apollo Valves.
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation.
g, Crane Co.; Crane Valve Group; Center Line.
f. Crane Co.; Crane Valve Group; Stockham Davision.
z. DeZurik Water Controls.
h. Flo Fab Inc.
i. Hammond Valve.
I Kitz Corporation.
k. Legend Valve.
L. Milwaukee Valve Company.
m, Mueller Steam Specially; a division of SPX Corporation,
f. NIBCO INC.
0. Norriseal; a Dover Corporation company.
p. Spence Strainers International; a division of CIRCOR International, Inc.
q. Sure Flow Equipment Ine.
. Waus Regulator Co.; a division ol Watls Water Technologics, Tne.
2. Descriplion:
a. Standard: MSS SP-67, Type L.
b. CWT Rating: 200 psig (1330 kI*a).
c. Boedy Design: Tug type; suitable for bidivectional dead-end service at rated
pressure without use of downstream flange.
. Body Material: ASTM A 126, cast iron or ASTM A 536, ductils iron,
c. Seal: EPDM.
f. Stem: Oue- or two-piece stainless steel.
g. Dis¢: Nickel-plated[ or -coated] ductile iron,

C. 200 CWP, Tron, Single-Flange Buttertly Valves with EPIIM Scat and Stainless-Steel Dise:

1. Manuiaclurcrs:

Subjeet 1o complianee with requirements, available manulaclurers

offering products that may be incorporated into the Work include, buc are not limited ro,

the lollowing:
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a. ABZ Valve and Controls; a division of ABZ Manufacturing. Iinc.
b. American Valve, Tne.
c. Conbraco Industries, Inc.; Apollo Valves.
d Cooper Cameron Valves; a division of Cooper Cameron Corporation.
&, Crane Co.: Crane Valve Group; Jenkins Valves.
f. Crane Co.; Crane Valve Group; Stockham Division.
3 DeZurik Water Controls.
h. Flo Fab Inc.
i. IMamtmond Valve.
i Kitz Corporation.
k. Legend Valve,
1. Milwaukee Valve Company.
m.  Mueller Steam Specialty; a division of SPX Corporation.
n. NTBCO TNC.
0. Norriseal; a Dover Corporation company.
p. Red-White Valve Corporation.
g Spence Strainers International; a division of CIRCOR International, Tne.
f. Sure Flow Equipiment [ne.
5. Waus Regulator Co.; a division of Walls Water Technologics, Tne.
2. Deseription:
a. Standard: MSS SP-67, Type L.
b. CWD Rating: 200 psig (1380 kI*a).
C. Body Design: Tug type; suitable for bidivectional dead-end scerviee at rated
pressure without use of downstream flange.
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron,
e Scal: EPDM.
f. Stem: Otie- or two-plece stainless steel.
Disc: Stainless stecl.
2.5 BRONZE LIFT CHECK VALVES

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

L.

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

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

b, Crane Co.; Crane Valve Group; Jenking Valves.

c. Crane Co.; Crane Valve Group; Stockham Division.
Description:

a. Standard: MSS SP-80, Type 1.

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

¢.  Body Design: Vertical flow.

d. Body Material: ASTM B 61 or ASTM B 62, bronze.
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Ends: Threaded.
Disc: Bronee.

2.6 BRONZE SWING CTIFECK VALVES

A. Class 125, Bronze Swing Check Valves with Bronze Dise:

1.

Manuiaeturers: Subjeet o compliance  with  requiremenls,  available
mamitfacmrers offering prodnets that may be incorporared nto the Waork include,
but ar¢ not limited to, the following:

a. American Valve, Tne.

b. Crane Co.; Crane Valve (group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d Crang Co.; Crane Valve Group; Stockham Division,
e Hammond Valve.

f. Kitz Corporation.

g Milwaukee Valve Company.

h. NIBCO INC.

i. Powcll Valves.

N Red-White Valve Corporation.

k. Watts Regulator Co.; a division of Watts Water Technologics, Tne,
1. Zy-Tech Glahal dustries, Inc.

Descriprion:

a. Standard: MSS SP-80, Type 3.

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

c. Bady Design: TTorizontal (Tow.

d. Body Material: ASTM B 62, bronze.

. Ends: Threaded.

f. Disc: Bronze.

2.7 BRONZE GATE VALVES

A Class 125, NRS Bronze (aie Valves:

L.

Mannufacurers: Subject to  compliance with requirements, available
manufacturers offering products that may be incorporated iuto the Work include,
bul are not limited Lo, the following:

a. American Valve, Tne.

b. Crane Co.; Crane Valve Group; Crane Valves.

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

d. Crane Co.; Crane Valve Group; Stockham Division.
e, Hammond Valve.

f. Kitz Corporation.

o

2.

Milwaukee Valve Company.
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h. NIBCO INC.

1. Powell Valves.

i Red-White Valve Corporation.

k. Waus Regulator Co.; a division of Wauls Water Technologics, Tne.
L Zy-Tech Global Industries, Ing.

2. Description:
a. Standard: MSE SP-R0, Type 1.
b. CWP Rating: 200 psig (1380 kPa).
c Body Material:  ASTM B 62, bronze with integral seat and screw-in
bonnet,
d Ends: Threaded] or solder joint].
e Stem: Bronze.
f. Disc: Solid wedge; bronze.
g Packing: Asbestos free.
h. Handwheel: Malleabls iron or, bronze,

B. Class 150, RS Bronze Gate Valves:

l. Manufacturers: Subject  to compliance  with  requircments,  available
manulacturers olTering products thal may be Incorporated into the Work include,
but are not limited to, the following:

a. Crane Co.; Crane Valve Group; Crance Valves.
b. Crane Co.; Crane Valve Group; Swockham Division,
c. Hammond Valve.
d. Kitz Corporation.
e. Milwaukee Valve Company.
f. NIBCO TNC.
£ Powell Valves.
h. Watts Regulator Co.; a division of Watts Water Technologies, Lic.
i Zy-Tech Global Tndustrics, Tne.
2. Descriplion:
a. Standard: MSS SP-8{, Type 2.
b. CWI Raring: 300 nsig (2070 kI'a).
<. Body Malterial:  ASTM B 62, bronze with integral scal and union-ring

bonnet.

Eunds: Threaded.

Stem: Bronze.

Dnse: Solid wedge; bronze.

Packing: Asbestos free.

Handwhecl: Malleable iron, bronze, or aluminum.

S e B

2% [RON GATE VALVES

AL Class 125, NRS, Tron Gate Valves:
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L. Manufacturers: Subject to  compliance with requirements, available

manulacturers olTering products thal may be ncorporated into the Work include,
but are not limited to, the following:

a. Crane Co.; Crane Valve Group;, Crane Valves.
b. Crane Co.; Crane Valve Group; Jenking Valves.
¢ Crane Co.; Crane Valve Group;, Stockham Division.
d. Flo T'ab Tne.
e. Hammond Valve.
f. Kitz Corporation.
£ Legend Valve.
h. Milwaukee Valve Company.
i. NTRCO TNC.
J- Powell Valves.
k. Red-White Valve Corporation.
1. Waus Regulator Co.; a division of Watls Water Technologics, Tne.
m. Zy-Tech Global Industries, Tne.
2. Description:
a. Standard: MSE SP-70, Type L
b. CWP Rating: 200 psig (1350 kPa).
¢ Body Material: ASTM A 126, gray iron with bolted bonnet.
d. Luds: Flanged.
e. Trim: Bronze.
f. Disc: Solid wedge.
£. Packing and Gaskel: Ashestos (ree.
B. Class 125, OR&Y, Tron (Gale Valves:
1. Manufacturers: Subjeet o compliance  with  requirements,  available

manmufacturers 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, Crane Co.; Crane Valve Group;, Jenkins Valves.
. Crane Co.; Crane Valve Group; Stockham Division.
d. Flo Fab Tnc.
e Hamumond Valve.
L. Kilz Corporation.
2. Legend Valve,
h. Milwaukee Valve Company.
i. NIBCO [NC.
i Powell Valves.
k. Red-White Valve Corporation.
1. Watts Regulator Co; a division of Watts Water Technologies, [ne.
m. Zy-Tech Global Industries, Ine.
2. Description:
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a. Standard: MSS SP-70, Type L
b. CWP Raung: 200 psig (1380 kPa).
c. Body Material: ASTM A 126, gray iron with bolted bonnet.
d Fnds: Tlanged.
e. Trim: Bronze.
f. Disc: Solid wedge.
3 Packing and Gasker: Ashestos free.
C. Class 250, NRS, [ron (ate Valves:

L. Manufacurers: Subject to  compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
bul are not Timiled o, the following:

a Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Division.
o NTRCO TNC.
d <Insert manutacturer's name:.
2. Description:
a. Standard: MES 8P-70, Type L
[, CWP Rating: 500 psig (3450 kPa).
C. Bady Material: ASTM A 126, gray iron with balted bonnet.
d. TFuds: Tlanged.
e Trim: Bronze.
f. Disc: Solid wedge.
£ Packing and Gasket: Asbestos free.
n. Class 250, OS&Y, Tron Gale Valves:

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

a. Crane Co.; Crane Valve Group; Crance Valves.

b. Crane Co.; Crane Valve Group; Stockham Division.

C. Hammond Valve,

d. Milwaukee Valve Company.

e. NIBCO INC.

f. Powell Valves.

g. Waus Regulator Co; a division of Watts Water Technologies, [nc.

2. Description:

a. Standard: MSS SP-70, Type L

b. CWP Rating: 500 psig (3450 kPa).

c. Body Material: ASTM A 126, gray iron with bolied bonnet.
d. Ends: Flanged.

c. Trim: Bronze.

GENERAL-DUTY VALVES FOR PLUMBING PIPIN( 220523 -13



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST

WALLKILL, NY [2589

22 MULBERRY STREET
MIDDLETOWN, NY 10940
f. Disc: Solid wedge.
£ Packing and (Gaskel: Ashestos (ree.

2.9 BRONZE GLOBE VALVES

A Class 1235, Bronze Globe Valves with Bronze Disc:

1.

Manuiaeturers: Subjeet o compliance  with  requiremenls,  available
mamutacmrers affering prodoets that may be incorporated into the Work include.
but ar¢ not limited to, the following:

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

b. Crane Co.; Crane Valve Group; Stockham Division.

e, Hammond Valve.

d Kilz Corporation,

e Milwaukee Valve Company.

f. NIBCO INC.

g Powell Valves.

h. Red-White Valve Corporation,

1. Waus Regulator Co; a division of Watls Water Technologics, Tne.

N Zy-Tech Global Industries, Inge.

Descriprion:

a. Standard: MSS SP-R0, Type 1.

b. CWP Ratng: 200 psig (1380 kPa).
Body Material:  ASTM R 62, bronze with integral seat and screw-in
bonnet.

d. Ends: Threaded| or solder joint].

8. Stem and Dise: Bronze.

(. Packing: Asbestos lree.

g Handwheel: Malleable iron. bronze, or aluminum.

2.10 [RON GLOBE VALVES

A Class 125, Tron {flobe Valves:

L.

Mannfacnurers: Subject tw complianee  with  requirements. available
manufacturers offering products that may be incorporated into the Work include,
bul are not limited Lo, the following:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves,
Crane Co.; Crane Yalve Group; Stockham Division,
Haminond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

e N

GENERAL-DUTY VALVES FOR PLUMBING PIPIN( 220523 - 14



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [25839 MIRDDLETOWN, NY 10940
h. Powell Valves.
1. Red-While Valve Corporation.
J. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
k. Zy-Tech Global Tndustries, Tne.
2. Deseriplion:
a. Standard: MSS SP-85, Type L.
b. CWI Rating: 200 psig (13380 kla).
¢. Body Maierial: ASTM A 126, pray iron with bolied bonnet.
d. Ends: Flanged.
e, Trim: Bronze,
(. Packing and Gasket: Asbestos (ree.
B. Class 250, Tron {flobe Valves:

1. Manufacturers: Subject o compliance  with  requitemenls,  available
manufacturers offering products that may be incorporated into the Work include.
bul are not Timited wo, the ipllowing:

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

b, Crane Co.; Crane Valve Group; Jenkins Valves.

C. Crane Co.; Crane Valve Group; Stockham Thvision,

d. Hammond Valve.

¢ Milwaukce Valve Company,

[ NIBCQ TNC.

2. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
2. Descriprion:

a. Standard: MSS SP-85, Type L

b. CWP Rating: 500 psig (3450 kPa).

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

d Fuds: Tlanged.

c. Trim: Bronze.

f. Packing and Gasket: Asbestos free.

211 LUBRICATED PLUG VALVES

A, Class 125, Regular-Gland, Lubricated Plug Valves with Threaded Ends:

L.

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

a. Nordstrom Valves, Ine.

Descriprion:
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a. Standard: MSS SP-78, Type IL
b. CWP Raung: 200 psig (1380 kPa).
c. Body Material: ASTM A 48/A 48M or ASTM A 126, cast iron with
lubrication-scaling system.
d. Pattern: Resular or short.
=3 Plug: Castiron or bronze with sealant groove.
212 CHAINWHEELS
A. Manufacturers:  Subject to compliance with requirements, available manufacturers
olTering products that may be incorporated into the Work include, but are not limited Lo,
the tollowing:
L. Babbitr Steam Specialcy Co.
2. Rote Hammer Tndustries.
3. Trumbull Tndustrics.
B. Description: Valve actuation assembly with sprocket rim, brackets, and chain.

L. Brackets: Type. number, size, and fasteners required to mount actuator on valve.

2. Attachment: For connection to ball, butterfly and plug valve stems.

3. Sprocket Rim with Chain Guides: Ductile or cast iron of type and size required
for valve.

4. Chain: Tlot-dip, galvanized steel, ol sive reguired Lo fil sprocket rim.

PART 3 - LXECUTION

3.1

EXAMINATION

A

L

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

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

Examing threads ou valve and mating pipe for form and cleanlingss,

£
Examine mating flange faces for conditions that might cause leakage, Check bolting for
propet size, length, and material. Verify that gasket i3 of proper size, that its material

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

Do not attempt to repair defective valves; replace with new valves,
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3.2 VAILVE INSTALLATION

A. Install valyves with uniens or flanges at cach picee of cguipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stetn at or above center of pipe.

D. [nstall valves in pogition to allow full stem movement.

E. Install chainwheels on operators for ball, butterfly. gate, alobe and plug valves NI'S 4

(TN 100) and larger and more than 96 inches (2400 mm) above (loor. Extend chains Lo
60 inches { 1 520 mm) above finished floor.

F. Install check valves for proper direction of flow and as follows:
L. Swing Check Valves: [n horizontal position with hinge pin level.
2. Conter-Cuided and Plate-Type Check Valves: Tu horizoutal or vertical position,

between langes.

3. Lift Check Valves: With stem upright and plumb.
3.3 ADJUSTING
A. Adjust or replace valve packing after piping systems have been tested and put into service

but before final adjusting and balancing. Replace valves if persistent leaking occurs.

34 GENERAI REQUIREMENTS FOR VALVE AP ICATIONS
A. If valve applications are not indicated, use the following:

Shutoff Service: Ball, butterfly, gate, or plug valves.
Butierily Valve Dead-End Service: Single-Nange {lug) Lype.
Throttling Service: Globe, ball, or butterfly valves.
Pump-Discharge Check Valves:

Foo e

a. NPS 2 (DN 50) and Smaller: Bronze swing cheek valves with bronze
disc.

b. NPS 2-1/2 (DN 65y aud Larger for Domestic Water: Irou swing check
valves with lever and weight or with spring or iron, center-gnided, metal
or resilient-sear check valves.

c. NPS 2-1/2 {ON 65) and Larger for Sanitary Waste and Storm Drainage:
Iron swing check valves with lever and weight or spring.
B. [f valves with specified SWP classes or CWP ratings are not available, the same types of

valves with highor SWP classes or CWP ratings may be substituted.

C. Scleet valves, except wafer types, with the following ond connections:
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For Copper Tubing. NI'S 2 {DN 50y and Smaller: Threaded ends except where
golder-joint valve-end option 1s indicaled in valve schedules below.

For Copper Tubing, NI'S 2-1/2 to NI'S 4 (DN 65 to DN 100):  Flanged ends
except where threaded valve-end opuion is indicated in valve sehedules below.
For Conper Tubing, NI'S 5 (DN 125) and Larger: Flanged ends.

For Steel Piping, NPS 2 (DN 50) and Sinaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4 {DN 65 to DN 100): Flanged ends except
where threaded valve-end option is indicated in valve schedules below.

For Steel Piping, NPS 5 {DN 125) and Larger: Flanged ends.

For Grooved-End Copper Tubing: Valve ends may be srooved.

35 LOW-PRESSURE, COMPRESSED-AIR VALVE SCITEDULE (150 PSIG (1035 kPa) OR

LESS)

A, Mipe NPS 2 {DN 50) and Smaller:

L. Brouze and Brass Valves: May be provided with solder-joint ends instead of
threaded ends.

2. Ball Valves: One, Twa or Three piece, full port, brass or bronze]with bras
bronze, or stainless-steel trim.,

3. Bronze Lill Cheek Valves: Class 125, bronze dise.

4, Brouze Swing Check Valves: Class 125, bronze disc.

5. Bronze Gate Valves: Class 125,

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

1. Iron Valves, NP5 2-1/2 to NP& 4 (DN &5 tv DN 100):  May be provided with
threaded ends instead of flanged ends.

2. Iron, Single-Flange Butlerily Valves: 200 CWP, NBR scal, dugtile-iron
[stainless-steel disc.

3. Iron, Grooved-End Butterfly Valves: [175] [300] CWP.

4, [ron Swing Check Valves: [Class 125] [Class 250), [metal] [nonmetallic-to-
metal] seats.

5, Iron Gate Valves: Class 125, NRS or OS&Y.

3.6 HIGH-PRESSURTE, COMPRI'SSTD-ATR VALVIE SCHEDULTE {150 TO 200 PSTIG (1035 TO

1380 kPa))
A. Pipe NPS 2 (DN 50) and Smaller:
1. Bronze and Brags Valves: May be provided with solder-joinl ends instead of
threaded ends.
2. Ball Valves: One, Two or Three piece, full porl, brass or bronze with brass,
bronze or stainless-steel trim.
kY Rronze Lift Cheek Valves: Class 125, bronze dise.
4. Bronze Swing Cheek Valves: Class 125, bronee disc.
5 Brouze Gate Valves: Class 125,
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B. Pipe NDPS 2-1/2 {DN 65) and Larger:

2.

e

» o

Tron Valves, NPS 2-1/2 to NP8 4 (DN 65 to DN 100): May e provided with
threaded ends instead of flanged ends.

Iron, Single-Flange Butterfly Valves: 200 CWT, NBR seat. ductile-iron
slainless-steel dise.

[ron, Grooved-End Burtterfly Valves: 175 CWP.

Tron Swing Check Valves: Class 123, metal scats.

[ron, Grooved-End Swing Check Valves: 300 CWP.

Iron, Center-Guided Check Valves: Class 125, globe, metal seat.

[ron, Plate-Type Cheek Valves: single plate; metal seal.

[ron Gate Valves: Class 125, NRS.

3.7 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

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

1.

Bronze and Brass Valves: May be provided with solder-joint ends instead of
threaded ends.

2. Bronze Angle Valves: Class 125, bronze disc.

3. Ball Valves: One, Two, or Three piece, full port, brass or bronze with brass,
bronze, or stainless-steel trim.,

4. Bronze Swing Check Valves: Class 125, bronze disc.

5. Brouze Gate Valves: Class 125 NRS,

6. Bronzge Globe Valves: Class 125, bronze disc.

B. Pipe NPS 2-1/2 {DN £5) and Larger:

1. Iron Valves, NPX 2-1/2 (o NPX 4 (DN &5 1o DN 100): May be provided with
threaded ends instead of flanged ends.

2. Tron Ball Valves: Clasg 150.

3. Iron, Single-Flange Butterfly Valves: 200 WP, EPDM seat, ductile-iron or
stainless-stecl disc,

4. TIron, Grooved-End Bulter(ly Valves: 175 CWP.

5 Iron Swing Check Valves: Class 1235, metal seats.

6. Iron Swing Check Valves with Closure Conirol: Class 125, Tever and spring.

7. Iron, Grooved-End Swing Check Valves: 300 CWDI.

8. Tron, Center-Guided Cheek Valves: Class 125 globe, metal scal.

9. Iron, Plate-Type Check Valves: Class 125 single plate; metal seat.

10. Iron Gate Valves: Class 125 NRA.

11. Iron (ilobe Valves: Class 125.

END OF SECTION 220523
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SECTION 22 0529 TTANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GERNERAL

1.1 SUMMARY

A, Section Includes:

L. Metal pipe hangers and supports.
2. Trapeze pipe hangers.

3. Fiberglass pipe hangers.

4, Metal framing systems.

5. Fiberglass st systems.

0. Thermal-hanger shield inserts.

7. Fastener sysiems.

R. Dipe stands.

9. Pipc positioning syslems,

10. Equipment supports.

B. Related Secrions:

L. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and cquipment supports.

2. Divigion 21 fire-suppression piping Sections Tor pipe hangers for fire-suppression piping.

3. Division 22 Section "Expansion Fittings and Loops for Plumbing Piping” for pipe guides

and anchors,
4, Division 22 Section "Vibration and Seismic Controls for Plumbing Iiping and
Fyuipment” for vibration isolation devices.

1.2 DEFINITIONS

A, MSS: Manufacturers Standardization Society of The Valve and Fittings Tndustry Tnc.

1.3 PERFORMANCE REQUIREMENTS

A Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a yualified professional engineer, using performance
requirements and design criteria indicated.

B. Swuctural DPerformance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within lunits and under conditions indicated
according o ASCE/SET 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporling

combined weight of supported systeins, system contents, and test water.
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1.4

A

A

2. Design equipment supports capable of supporting combined operating weight of
supporied equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and eguipment and obtain
approval from authorities having jurisdiction.

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Signed and scaled by a qualified professional engincer. Show fabrication and
installation details and include calenlations for the following; include Product Data tor
components:

Trapeze pipe hangers.
Mectal (raming sysicms.
Fiberglass strut systems.
Pipe stands.

Equipment supports.

e

Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapese hangers.
2. Design Calculations: Caleulate requirements for designing trapeze hangers.

Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications:  Qualify procedures and personnel according to
AWS DL T, "Structural Welding Code - Steel

Pipe Welding Qualiiications: Quality procedures and operators according o ASMI Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1

A

MTTAT. PTPT' HANGI'RS ANT» SUPPORTS
Carbon-Steel Pipe Hangers and Supports:
Deseription: MSS SP-58, Types 1 through 58, factory-fabricated components.

Galvanized Metallic Coatings: regalvanized or hot dipped.
Noumetallic Coatings: Plastic coating, jacket, or liner.

b b —
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22

A

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
suppori bearing surlace of piping.
5, Hanger Rods: Continuous-thread rod, nuts, and washer mmade of carbon steel.

Stainless-Steel Pipe Hangers and Supports:

L. Description: MSS SP-38%, Types 1 through 58, factory-fabricated components.

2. Padded ITangers:  ITanger with [herglass or other pipe insulation pad or cushion Lo
support bearing surface of piping.

3. IManger Rods: Continuous-thread rod, nuts, and washer made of slainless sicel.

Copper Pipe Tangers:

1. Description: MSS SP-5&, Types 1 (hrough 5%, copper-coated-sicel, (aclory-labricated
COMPONEnts.

2. Hanger Rods: Continueus-thread rod, nuts, and washer made of copper-coated stecl.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59. shop- or field-fabricated pipe-support assembly made froim
gtructural carbon-steel ghapes with MSS SP-58 carbon-steel hanger rods, nuly, saddles, and U-
bolts.

METAL FRAMING SYSTEMS
MFMA Manuflacwrer Metal Framing Systems

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

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

a. Allied Tube & Conduit.
b. Cooper B-Ling, Inc.
C. Flex-Strut Ine.
d. (5 Metals Corp.
g. Thomas & Betts Corporation,
L. Unistrut Corporation; Tyco International, Lid.
g. Wesanco, Inc.
3. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.
4. Randard: MFMA-4.
A Channels: Continnous slotted steel channel with inturned lips.
6. Channel Nule: Formed or slamped steel nuts or other deviees designed o L inwo channel
slot and. when tightened, prevent slipping along channel.
7. Hanger Rods: Continuous-thread rod, nuts, and washer made ot carbon steel.
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. Metallic Coating: Electroplated zine.
9. Paint Coating: Vinyl.
24 THERMAL-HANGTR SHIELD TNSTERTS
A, Manulacwurers:  Subject Lo compliance with requitements, avatlable manulaclurers oiToring
products that may be incorporated into the Work include. but are not limited o, the following:
R. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings or comparable producl by one ol the following:
l. Carpenter & Paterson, Ine.
2. Clement Support Services.
3. ERICO International Corporation.
4. National Pipe Hanger Corporation.
A PHS Industries, Inc.
6. Pipe Shiclds, Tne.; a subsidiary of Piping Technology & Products, Tne.
7. Piping Technology & Products, Ine.
g. Rilco Manufacturing Co.. Inc.
9. Value Engineered Products, Tne.
C.  Insulation-Thserl Malerial for Cold Piping: ASTM €552, Type 1T cellular glass with 100-psig
(68B-kI"2) minimum compressive strength and vapor barrier.
0. TInsulation-Tnsert Material for Hot Piping: Water-repellent treated, ASTM € 533, Type T calcium
silicale with 100-pgig (688-kPa) minimum compressive strength,
E. For Trapeze or Clamped Systems: Tnsert and shield shall cover entire cireumterence of pipe.
F.  For Clevis or Band IMTangers: Tnserl and shield shall cover lower 180 degrees ol pipe.
(. [nsert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambicut air temperature.
2.5 FASTENER SYSTEMS
A, Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacitics appropriate for supported loads and building materials
where nsed.
B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened

portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported
loads and building materials where used.
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2.6 PIPE STANDS

A, General Regquirements for Pipe Stands: Shop- or ficld-fabricated assemblics made of

2.7

2.8

A

manufactored corrosion-resistant components to support roof-mounted piping.

Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof
installation without membrane penetration.

High-Type, Single-Pipe Stand:

L. Description:  Assembly of base, vertical and horizontal members, and pipe support, for
roof installation without mewmnbrane penetration.

2. Basc: Stainless steel.

3. Vertical Members:  Two or more cadminin-plated-steel or stainless-steel, continuous-

thread rods.
4. Haorizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-
steel. roller-type pipe support.

High-Type, Multiple-Pipe Stand:

l. cseription: Assembly of bases, vertical and horizontal members, and pipe supports, for
roofl installation without metmbrane penetralion.

Bases: One or more; plastic.

Vertical Members: Two or more proleclive-coated-sicel channels.

Haorizontal Member: Protective-coated-stee] channel.

Pipe Supports: Galvanized-stecl, clevis-type pipe hangers.

o

Curb-Mounting-Type Pipe Stands: Shop- or field-falrricated pipe supports made from structural-
steel shapes, continuons-thread rods, and rollers, for mounting on permanent statonary root curb.
PIPE POSTTTONTING SYSTEMS

Description: TAPMQ PS 42, positioning system o metal brackels, ¢lips, and straps for
positionilig pipitg in pipe spaces; for plumbing fixtures in commercial applications.
EQUIPMENT SUPPORTS

Description: Welded, shop- or field-tabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.
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Grout:  ASTM C 1107, factory-mixed and -packaged. dry. hydraulic-ceinent, nonshrink and
nonmetallic groud; suitable for interior and exterior applications.

L. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi {34.5-MTa), 28-day compressive strength.

PART 3 - EXECUTION

3.1

TTANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Tnstallation:  Comply with MSS SP-69 and MSS 8P-89.  [nstall hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure,

Mectal Trapese Pipe-Tlanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange lor
grouping of parallel runs of horizontal piping, and support together on field-tabricated trapeze
pipe hangers,

L. Pipes of Various Sizes: Suppott together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specitied for individual pipe
hangers.

2. Ficld fabricale rom ASTM A 36/A 36M, carbon-sieel shapes scleeted Tor loads being

supported. Weld steel according to AWS DL.1/D1 1M,

Meral Framing Systemn Installation: Arrange for arouping of parallel runs of piping, and support
together on [icld-assembled metal iraming systems.

Fiberglass Strul System Tnstallation: Artange lor grouping ol parallel runs of piping, and support
together on field-assembled fiberglass struts.

Thermal-Hanger Shield Installation: [nstall in pipe hanger or shield for insulated piping.
Fastener Sysrem Installation:

L. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) thick in concrete aller concrele s placed and completely cured.
Use operators that are licensed by powder-acmated tool mannfacturer. Install fasteners
according to powder-actuated tool manufacturet's operating manual,

2. Install mechanical-expansion anchors in concerete afler conerete 1 placed and completely
cured. Install fasteners according to manufacturer’s written instructions.

Fipe Stand Installation:

L. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on
smaoath roof surface. Do not penetrate roof membrane.
2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and

maount on permanent, stationary rool curb. See Division 07 Section "Rool” Accessories™
for curbs.
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H. Tipe TPositioning-System Iustallation: Install support devices to make rigid supply aud waste

M,

piping connectiong o cach plumbimg xiure.  See Division 22 plumbing [ixture Scetions lor
requirements for pipe positioning systems for plumbing fixtures.

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

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

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

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

Install building allachments within gongrele slabs or atlach o structural steel. Tnsiall addidonal
attachments at concentrated loads, including valves, tlanges. and strainers, NI'S 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install conerete inserts before conerete is placed;

fasten mserts to forms and install reinforcing 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 uot be transmitted to counected equipment.

Pipe Slopes: Tnstall hangers and supports to provide indicated pipe slopes and to not execed
maximum pipe dellections allowed by ASME B31.9 Tor building services piping.

[nsulated Piping:

L. Attach clamps and spacers w piping.
a. Piping Operating above Ambient Air Temperamre: Clamp may project throngh
insulation,
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield
mnsert with clamp sized to match OD of insert.
c. Do nol exceed pipe swress limits allowed by ASME B31.9 Tor building services
piping.
2. Lnstall MES 8P-58, Type 39, protection saddles if insulation without vapor barrier is

indicated. Till interior voids with insulation that matches adjoining insulation,

a. Option:  Thermal-hanger shield nserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 {DN 1007 and larger if pipe is installed on rollers.

3. [nstall MSS SP-5R. Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option:  Thermal-hanger shicld inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers.
4, Shield Dimensions for Pipe: Nor less than the following:
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a. NTS 1/4 to NT'S 3-1/2 (DN 8 to DN 90% 12 inches {305 mun) long and 9.048

[¥E}
[

Al

inch {1.22 mm) thick.

by. NPS 4 (DN 100): 12 inches (305 mun) long and 0.06 ineh (1.52 nun) thick.
c. NPS 5 and NPS € (DN 125 and DN 150): 18 inches (457 mm) long and 0.06
itich (1.52 mm) thick.
d. NPS 8 to NPS 1[4 (DN 200 to DN 3500 24 juches (610 mm) long and 0.075 inch
(1.91 tmm) thick.
=3 NPS 16 to NPS 24 (DN 400 to DN 600). 24 inches (610 mm) long and 0.105
in¢h {2.67 mm) thick.
5. Pipes NPS 8 {DN 200} and Larger:  TInclude wood or reinforced calcium-silicate-
insulation inserts of length at lease as long as protective shield.
6. Thermal-Hanger Shiclds: Tnstall with insulation same thickness as pipiug insulation,

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
cquipment above [Toor.

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

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

MITAL FABRICATIONS

Cut, drill, and [it miscellancous metal iabrications lor trapeze pipe hangers and equipment
Suppotts.

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

Field Welding: Comply with AWS DI.1 D1 M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods nsed in correcting welding work; and with the
tollowing:

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

2. Obtain fusion without undercut or overlap.

3. Remove welding iTux immedialely.

4, Finish welds at exposed connections so no roughness shows after tinishing and so

contours of welded surfaces match adjacent contours.

ADIUSTING

Hanger Adjustments:  Adjust hangers to distwribute loads equally on artachments and o achieve
indicated slope ol pipe.
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B. Trin excess length of continuous-thread hanger aud suppott rods to 1-1/2 inches (40 mum).
3.5 PAINTING
A Touchup: Clean field welds and abraded areas of shop paint. Paiut exposed areas immediately
atler erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.
L. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils
(0.05 mmy},
B.  Touchup: Cleaning and touchup painiing of lield welds, bolled conneclions, and abraded arcas of
shop paint on miscellaneous metal are specified in Division (09 painting Sections.
€. Galvamized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A 780.
3.6 HANGER AND SUPPORT SCHEDUILE
A Specitic hanger and support requirements are in Sections specitying piping systems and
cquipment,
B.  Comply with MSS SP-69 or pipe-hanger selections and applicalions thal are not gpecified in
piping system Sections.
C.  Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.
. Usc nonmetallic coatings on awachments tor cleetrolylic protection where attachments are in
Jdirect contact with copper mbing,
E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and attachments for
general service applications.
F.  Use stainless-stee! pipe hangers attachments for hostile environment applications.
G, Use copper-plated pipe hangers and copper or stainless-sieel altachments lor copper piping and
tubing.
H. Use padded hangers for piping that is subject to seratching.
L Use thermal-hanger shield inserts for insulated piping and rubing.
I.  Horizontal-Piping Hangers and Supports: Unless otherwise itndicated and except as specified in

piping system Sections, install the Tollowing Lypes:

1. Adjustable, Steel Clevis Tlangers (MSS Type 1): For suspension ol nominsulated or
insulated. stationary pipes NPS 1[/2 to NPS 30 {DN 15 to DN 750).
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2.

9.

10.

1.

12.

L&,

18,

19.

21

Yoke-Type DPipe Clamps iMSS Type 2): For suspension of up to 1050 des F (566
deg ), pipes NPS 4 10 NPS 24 (DN 100 to DN 600), requiring up o 4 inches (100 mm)
of msulation.

Carbon- or Alloy-Sicel, Tdouble-Boll Pipe Clamps (MSS Type 3): Tor suspension of
pipes NI'S 3/4 o NI'S 36 (DN 20 to DN 900). requiring clamp tlexibility and up to 4
inches (100 nun)y of insulation.

Steel Pipe Clamps {MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 (DN 135 to DN 600) if little or no insulation is required.

Pipe TTangers {MSS Type 5): For suspension ol pipes NPS 1/2 o NPS 4 (DN 15 1o
DN 100, to allow off-center closure for hanger insrallation before pipe erecrion.
Adjustable, Swivel Split- or Solid-Ring Hangers {MSS Type 6):  For suspeusion of
noninsulated, stationary pipes NPS 344 o NP8 8 (DN 20 to DN 200).

Adjustable, Steel Band Hangers {MSS Type 7):  For suspension of noninsulated,
glationary pipes NPS 172 1o NPS 8 (TN 15 (0 TIN 200,

Adjustable Band Hangers {MSS Type 9% For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

Adjustable, Swivel-Ring Band Hangers {MSS Type 1{1): For suspension of noninsnlated,
stationary pipes NI'S 1.2 to NI'S 8 (DN 15 to DN 200).

Split Pipe Ring with or without Turnbuckle TTangers {MSS Type 11): For suspension of
noninsulared. stationary pipes NI'S 3R o NP8 R (DN 10 to DN 200).

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NP8 3 (DN 10 to DN &0).

U-Bolts (MSS Type 24):  For support of heavy pipes NI'S 1/2 to NPS 30 (DN 15 to
DN 750).

Clips {MSS T'ype 26):  For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 {DN 100 to
DN 9040), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

Pipe Stanchion Saddles {MSS Type 37): For support of pipes NPS 4 to NI'S 36 (DN 100
to DN 900, with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports {MSS T'ype 38): For stanchion-type support for pipes
NPS 2-1/2 1o NPS 36 (DN 85 1o DN 900) il vertical adjusiment is required, with steel-
pipe base stanchion support and cast-iron floor flange.

Single-Pipe Rolls {(MSS Type 41y For suspension of pipes NPS 1 to NPS 30 (DN 25 to
DN 750), from two rods if longimdinal movement canged by expansion and contraction
might occur.

Adjusiable Roller TTangers (MSS Type 43):  For suspension ol pipes NPS 2-1/2 Lo
NPS 24 {DN 65 o DN 600), from single rod if hotizontal movement caused by expansion
and contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 (DN 50 to
DN 1050} if longitudinal movement caused by expansion and contraction might occur but
vertical adjustment 18 nol necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NP8 24 (DN 50
te DN 600 if small horizontal movement caused by expansion and contraction might
oceur and vertical adjnsument is not necessary.

Adjustable Tipe Roll and Base Units {MSS Type 46): For support of pipes NPS 2 to
NPS 30 (DN 50 v DN 750) il vertieal and lateral adjusiment during installaton mighl be
required in addition to expansion and contraction.
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K. WVertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Keetions, install the Tollowing Lypes:

L.

2.

Extension Pipe or Riser Clamps {(MSS Type 8):  For support of pipe risers NPS 3/4 w
NI'S 24 (DN 24 1o DN 600}

Carbon- or Alloy-Steel Riser Clamps {(MSS Type 42): For support ol pipe tisers NPS 3.4
to NPS 24 {DN 20 o DN 600) if Tonger ends are required tor riser clamms.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Scetions, install the [ollowing Lypes:

2.

Steel Turnbuckles (MSS Type 13); For adjustment up Lo 6 inches (150 mm) for heavy
loads.

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

Swivel Turnbuckles {MSS Type 15): For use with MSS Type 11, split pipe rings.
Mallcable-Tron Sockels (MSS Type 16); For altaching hanger rods 1o various types of
building attachments.

Steel Weldless Eve Nuts iMSS Type 17): For 120 to 450 deg F {49 to 232 deg O) piping
installations.

M. Building Aulachments:  Unless otherwise Indicated and excepl as specified in piping system
Sections, install the following types:

2.

Steel or Malleable Concrete Tnserts (MSS Type [8): For upper attachment to suspend
pipe hangers from conerele ¢eiling.

Top-Beam C-Clamps {MS8 Type 19 For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

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

Cenler-Beam Clamps (MSS Type 21): For altaching o eenter o botlom Tange of beams.
Welded Beam Attachments {MSS T'ype 22 For attaching to bottom of beams if loads
ar¢ considerable and rod sizes arc large,

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

Top-Ream Clamps (MSS Type 25): Tor top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottoin of steel I-beams.

Stecl-Beam Clamps with Tye Nuts (MSS Type 28): Tor attaching to bottom of steel T-
beams for heavy loads.

Linkcd-Stee! Clamps with Tye Nuts {MSS Type 293 Tor attaching to bottom of steel T-
beams for heavy loads, with Tink exlensions.

Malleable-Beam Clamps with Extension DPieces (MSS Type 30 For attaching to
structural steel.

Welded-Steel Brackets: For support of pipes from below or tor suspending from abaove
by using clip and rod. Use one of the following for indicated Loads:

a. Light (MSS Type 313 750 11 {340 kg).
b. Medium {MSS Type 32): 1500 1b (680 kg).
c. Heavy (MSS Type 331 3000 b {1360 ke).
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Q.

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

14. Plaic Lugs {MSS Type 57): For altaching to sieel beams i exibilily at beam is required.

L5, Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizonial movemeni where headroom is limited.

Saddles and Shields:  Unless otherwise indicaled and cxeepl as specilied mm piping system
Sections, install the tollowing types:

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

2. Protection Shields {MSS Type 40): Of length recommended in writing by mannfaciurer
to prevent crushing insulation,

i Thermal-TTanger Shield Inserts: For supporting insulaled pipe.

Spring Hangers and Supports:  Unless oltherwise indicated and except as specified in piping
system Sections. install the following rypes:

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

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

3 Spring-Cushion Roll Hangers (MSS Type 49): For cquipping Type 41, roll hanger with
Springs.

4. Spring Sway Braces (MSS Type 50):  To retard sway. shock. vibration, or thermal

CXPAnsIon in PIPINE Syslems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability

factor to 25 percent te allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports {MSS Type 52): Preset o indicated Toad and limit
variability factor to 25 percent to allow expansion and coutraction of piping system from
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 533 Preset to indicated load and limit

variability factor to 25 pereent to allow expansion aud contraction of piping system from

Lrapeze supporl.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress

from one supporl Lo another support, critical lerminal, or connected cquipment. Tnelude

auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following Lypes:

L

()

a. Horizontal (MSS Type 54) Mouuted horizontally.
b. Vertical (MS8 Type 55 Mounted vertically.
c. Trapeze (MSS Type 561 Two vortical-type supports and one trapeze membgr,

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

Comply with MFMA-103 for metal framing sysiem selections and applicalions that are not
specified in piping system Sections.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments
where required in concrele consiruction.
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8. Use pipe positioning systemns i pipe spaces behind plumbing fixtures to support supply and

wasle piping [or plumbing fixlures.

END OF SECTION 220529
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING 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.
L1, Seismic soubbers.
12, Restraining braces and cables.
[3.  Steel and inertia. vibration isolation equipment bases.
1.3 DEFINITIONS
A.  IB{C: Tnternational Building Code.

B. [CC-ES: 1CC-Evaluation Service.

C. OSHPD: Oftice of Statewide Health Planning and Development for the State of Calitornia.

1.4 SUBMITTALS

A.  Product Data: For the [ollowing:

1. Include raled load, rated deflection, and overload capacity for each vibration isolalion
device.
2. Mustrate and indicate style, malerial, sirenglh, fastentng provision, and (inish for cach

type and size of seismic-restraint component nsed.

VIBRATION AND SEISMIC CONTROLS FOR PLUMBIN{ PIPING AND 220548 - 1
EQUIMMENT



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILL, NY [2589 MIRDDLETOWN, NY 10940
a. Tabulate types and sizes of seismic restraints. complete with report munbers and

raed strenglh in wension and shear as evalualed by an agency acceplable lo
authorities having jurisdiction.

b. Annotate o indicate application of cach product submitied and compliance with
requirements.
3. [nterlocking Snubbers: Include ratings for harizontal. vartical, and combined loads.
B.  Delegated-Design Submiittal: For vibration isolation and seismic-restraint details indicated to

comply with performancee requirements and design erileria, including analysis data signed and
sealed by the gnalified professional engineer responsible for their preparation.

L.

Design Caleularions: Calculate static and dynamic loading due o equipment weighr and
operation, seismic forces required to select vibration isolators, seismic restraints, and for
designing vibration isolation bases.

Riser Supports: Include riser diagrams and caleulations showing anticipated expansion
angd conlraction al cach supporl paint, initial and final loads on building structure, spring
deflecrion changes, and seismic loads. Include certification that riser system has been
examined for excessive stress and that none will exist.

Vibration Isolation Base Details: Detail wverall dimensions, inclnding anchorages and
atrachments o structure and to supported equipment. I[nclude auxiliary motor slides and
rails, base weights, cquipment static loads, power transmission, component misalignment,
and cantilever loads.

Seismic-Restraint Details:

a. Design Analysis:  To support sclection and arrangement of scismic restraints,
Include caleulations of combined tengile and shear Toads.

b. Details: Indicate fabrication and arrangement. Detail attachiments of restraints to
the restrained items and o the sirncwire. Show awachment Tocationg, methods, and
spacings.  Identity components. list their strengths, and indicate directions and
values of forees transmitted to the structure during seismic events,  Tndicate
aszociation with vibration isolation devices.

Preapproval and Ewvaluation Documentation: By an ageucy acceptable to
authorities having jurisdiclion, showing maximum ralings of restraint items and the
basis for approval {tests or calcularions).

L&

C. Coordination Drawings: Show coordination of seismic bracing for plumbing piping and
squipment with other systems and equipment in the vicinity, including other supports and
seismic restraints.

D. Welding certificates.

E.  Qualification Data: For professional engineer and testing agency.

F. Field quality-control test reports.

G. Operation and Maintenance Data:  For air-imounting systems to include in operation and
mainlenance manuals.

VIBRATION
EQUIMMENT
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1.5 QUALITY ASSURANCE
A, Testing Agency Qualifications:  An independent agengy, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory {NRTL) as
defined by OSHA in 29 CFR 1910.7. and that is acceptable to authorities having jurisdiction.
B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent,
€. Welding:  Quoalify procedures and personnal according to AWS D1.1/D1IM, "Structural
Welding Code - Steel"
D.  Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall

bear anchorage preapproval OPA number (rom QSITPD, preapproved by TCC-ES, or
preapproved by another agency acceprable to anthorities having jurisdiction, showing maximom
scismic-restraint ratings, Ratings based on independent testing are preferred to ratings Dased on
caleulations. T preapproved ratings are nol available, submillals based on independent Lesiing
are preferred. Caleulations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified prolessional engineer.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS

A, Available Manufactarers:  Subject to compliance with requiremenrs, manutacturers offering
products that may be incorporated into the Work include, but are not limited Lo, the lollowing:

B.  Manuiaclurers:  Subject 1o compliance with requirements, provide products by one of the
tollowing:

L. Ace Mountings Co., Ine.

2. Ambet/Booth Company, Tne,

3. California Dynamics Corporation.

4, Isvlation Techuology, Tne,

5. Kincties Neise Control,

6. Mason lndustries.

7. Vibration Fliminator Co., Tuc.

8 Vibration Isolation.

9. Vibration Mountings & Controls, Tne.

C.  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 factory ont to sizes that
match requirements of supported equipinent.

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

D, Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically  scaled

compressed (Therglass, or neoprene isolator elements with faclory-drilled, encapsulaled top plate
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND 220548 -3
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for bolting to equipment and with baseplate for bolting to structure. Color-code or otherwise
idenuly w indicate capacily range.

L. Materials:  Cast-ductile-iron or welded steel housing containing two separate and
opposing. oil-resistant rubber or neoprens elements that prevent central threaded element
and attachment hardware [rom contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.
E.  Restrained Mounts: All-divcetional mountings with seismic restraint,

l. Materials:  Cast-ductile-iron or welded steel housing containing two  separate and
opposing. oil-resistant rubber or neoprene elements thar prevent central threaded element
and attachment hardware from coutacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according (o the standard or bridge-
bearing heoprene as defined by AASHTO.

F. Spring Isolators: Freestanding, laterally stable. open-spring isolators.
L. Outside Spring Diameter: Not less than R0 percent of the compressed height of the

spring al rated load.

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

3. Lateral Stiffness: Morc than 80 percent of rated vertical stiffness.

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

.q

Bascplawes:  Factory drilled (or bolung to structure and bonded to 174-inch- {6-mm-)
thick, rabber isolator pad attached to baseplate underside. Baseplates shall limit floor
load to 500 psig {3447 kPa).

6. Top Plate and Adjustment Bolt: Threaded top plate with adjnstment bolt and cap screw
to fasten aud level equipment.

G, Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or limit-stop
restraint.

1. Housing:  Steel with resilient vertical-limit stops Lo prevenl spring extension due Lo
weight being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick,
neoprene or rubber Isolator pad auached 1o baseplate underside; and adjustable
equipment mounting and leveling bolt that acts as blocking during installation.

2. Restraint:  Scismic or limit-stop as rvequired for cquipment and authoritics having
jurisdiction.
3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the

gpring al rated Toad.

Minimum Additonal Travel: 50 percenc of the required deflection ar rated load.

Lateral Stiffness: More than 80 pereent of rated vertical stiffness,

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

IS

H. Housed Spring Mounts: Housed spring isolator with integral seismic suubbers.

L. Housing: Ductile-iron ot steel housing to provide all-directional seismic restraint.

VIBRATION AND SEISMIC CONTROLS FOR PLUMBIN{ PIPING AND 220548 - 4
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2. Base: Factory drilled for bolting to structure.
3. Snubbers: Veriically adjustable 1o allow a maximum of 1/4-inch {6-mm) travel up or

dowin before coutacting a resilient collar.

L Elastomeric Hangers:  Single or double-deflection type, fitted with molded, oil-resistant
claglomeric 1solator clements bonded o steel housings with threaded connections for hanger
rods. Color-code or otherwise identfy to indicate capacity range.

1. Spring Hangers <Insert drawing designation>: Combination ¢oil-spring and elastomeric-insert
hanger with spring and inserl in compression,

I Frame:  Sweel, [abricaled for connection o threaded hanger rods and Lo allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Nou less than R0 pereent ol the compressed height of the
spring at rated load.

3 Minimum Additional Travel: 50 pereent of the required deflection at rated load.

4. Lareral Stiffness: More than 80 percent of rated vertical stifthess.

5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant nubber or neoprene. Steel-washer-reinforced
cup Lo support spring and bushing projecting through bottom ol (rame,

7. Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spriug coil.

K. Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and ¢lastomeric-insert
hanger with spring and inserl in compression and with a vertical-limil stop.

L. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolalion ¢iiicicney.

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

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

4, Tateral Stiffness: Maorg than 80 percent of rated vertical stiffiess,

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

6. Flastomeric Flement: Molded, oil-resistaut rubber or ngoprene,

7. Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on lower
threaded rod.

R Sell-centering hanger rod cap Lo ensure concentricity between hanger rod and support
spring coil.

L. Pipe Riser Resilient Support:  All-directional, acoustical pipe anchor consisting of 2 steel tubes
scparated by a minimum of 1/2-inch- {13-mm-) thiek ncoprene.  Include stecl and neoprene
vertical-limit stops arranged to prevent vertical travel in both directions. Design support for a
maximum load on the iselation material of 500 psig (3.45 MPa) and for equal resistance in all
directions.
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M.  Resilient Pipe Guides: Telescopic arrangament of 2 steel tubes or post and sleeve arrangement

separated by a minimum ol 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 reinscriable w
allow tor selection of pipe movement. Guides shall be capable of motion to meet location
requirements.

22 VIBRATION ISOLATION EQUIPMENT BASES
A, Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited Lo, the lollowing:
B.  Manufaclurers:  Subject 1o compliance with requirements, provide products by onge of the
following:
L. Amber/Booth Company, Inc.
2. California Dyuamies Corporation.
3. [solation Technology, [nc.
4. Kinetics Noise Control.
5. Mason Tndustrics.
6. Vibration Eliminator Co., Ine.
7. Vibration Tsolation.
g Vibration Mountings & Conools, [ne.
C. Steel Base: Factory-tabricared, welded, suructural-steel bases and rails.
L. Design Reguirements: Lowest possible mounting height with not less than l-inch (25-
mm} ¢learauce above the floor. Tnelude cquipment anchor bolts and auxiliary motor slide
bases o rails.
a. [nelude supports tor suction and discharge elbows for pumps.
2. Stuctural Steel:  Steel shapes, plares, and bars complying with ASTM A 36/A 36M.
Bases shall have shape to accomunodate supported equipment.
3. Support Brackets:  Factory-welded steel brackets on frame for ontrigger isolation
mountings and to provide for anchor bolts and equipment suppuort.
D.  Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for placement of
casl-in-place concrele.
1. Design Requirements: Lowest possible mounting heighl with not less than T-inch (25-
mm) ¢learance above the floor. Include equipment anchor bolts and auxiliary motor slide
[rascs or rails.
a. Include supports lor suction and discharze clbows for pumps.
2. Ruruciural Ricel:  Sicel shapes, plates, and bars complying with ASTM A 36/ A 36M.
Bases shall have shape to accommodate supported equipment.
VIBRATION AND SEISMIC CONTROLS FOR PLUMBIN{ PIPIN(GG AND 220548 - 6
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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.

4. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors
in place during placement of conercte.  Obtain anchor-boll icmplates from supported
equipment manufacturer.

2.3 SEISMIC-RESTRAINT DEVICES

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

B.  Manufacturers:  Subject to compliance with requirements, provide products by one of the
(ollowing:
1. Amber/Booth Company, Tne,
2. California Dynamics Corporation.
3. Cooper B-Ling, Inc.; a division of Cooper Industries.
4, Hilti, Ine.
5. Kinetics Noise Control.

6. Loos & Co.; Cableware Division,
7. Mason Industries.
8. TOLCO Tncorporated; a brand of NIBCO INC.
9. Unistror, Tyco nternational, Lid.
C. General Requirements for Restraint Components:  Rated strengths, feamires, and applications

shall be as defined in reports by an agency aceeptable to authorities having jurisdiction.

l. Structural Safety Tactor:  Allowable strength in tension, shear, and pullout foree of
components ghall be at least [four| times the maximum sefsmic forees W which they will
be subjected.

D.  Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor olts, and
replaceable resihient isolalion washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stnd-wedge or
female-wedge type.

2. Resilient Tsolation Washers and Bushings: Qil- and walcer-resistant neoprenc.
3. Maximum [:4-inch (6-mm) air gap, and minimum 1/4-inch- (6-mm-) thick resilient
cushion.
[£8 Chanue! Support System: MTIMA-3, shop- or fickd-fabricated support assembly made of slotted

sleel channels with accessories [or allachmenl 1o braced component al one end and o building
structure at the other end and other matching components and with corrosion-resistant coating:
and rated in lension, compression, and Lorsion lorees.

F. Restrainl Cables: [ASTM A 603 galvanized] [ASTM A 492 stainless]-sieel cables with end
connections made of steel assemblies with thimbles, brackets. swivel, and bolts desigued for
restraining cable serviee; and with a minimum of two clamping bolts for cable engagement,

VIBRATION AND SEISMIC CONTROLS FOR PLUMBIN{ PIPING AND 220548 - 7
EQUIMMENT



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

<. Hanger Rod Stiffener:  [Steel tube or steel slotted-support-system sleeve with internally
bolted connections| | Reinforcing steel angle clamped| 1o hanger rod.

H.  Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for nigid
gquipment mountings, and matched to type and size of anchor bolts and studs.

L Bushing Assemblies for Wall-Mounted LEquipment Auchorage:  Assemblies of neoprene
clements and steel sleeves designed for nigid equipment mountings, and matched Lo type and
size of attachiment devices used.

J. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant
neoprene, with a fMatwasher face.

K.  Mechanical Anchor Bolls: Drilled-in and stud-wedge or lemale-wedge wype in zine-coaled sleel
for interior applications and stainless steel for exterior applications.  Select anchor bolts with
strength required for anchor and as tested according to ASTM T 488, Minimum length of cight
times diameter.

L. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolis and hardware with zing-coated steel for interior applications and staimless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM T3 488,

24 FACTORY FINISHES
A, Finish: Manufacturer's standard prime-coat finish ready for field painting.

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

Powder coaling on springs and hougings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coal for metal components on isolators [or inlerior use.
Color-code or otherwise mark vibration isolation and seismic-control devices to indicare
CAPACILY range,

Rl ol

PART 3 - EXECUTION

3.1 EXAMINATION

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

B.  Examine roughing-in of reinforcement and casl-in-place anchors o verily acwual localions

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

3.2 APTLICATIONS

A.  Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an ageney acceplable o authorities having jurisdiction.

B.  Tlanger Rod StiiTeners: Install hanger vod stilteners where indicaled or scheduled on Drawings
to receive them and where required o prevent buckling of hanger rods due to seismic Torces.

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequale 1o carry present and Tuture siatie and seismic loads
within gpecified loading limits.

33 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

A, Eguipment Restraints:

1. Install seismic snubbers on plumbing equipment mounted on vibration isolators. Locatle
snubbers as close as possible ro vibration isolators and bolt to equipment base and
suppotiing structure,

2. Install resilisnt bolt isolation washers on eguipment anchor bolts where clearance
between anchor and adjacent suwface exceeds 0.125 inches {3.2 mm).

3. Install selsmic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction providing required submittals for componentr.

B.  Tiping Restraints:

L. Comply with requirements in MSS SP-127,

2. Space laleral supporls a maximum ol 40 cet (12 m) o.¢., and longitudinal supporls a
maximun of 80 feet (24 m) o.c.

3. Brace a change of direction longer than 12 fest {3.7 m).

. Install cables so they do not bend across edges of adjacent cquipment ov building structure,

D.  [Install seismic-restraint devices using methods approved by an agency acceplable o authorities
having jurisdiction providing required submittals for component.

E. [nstall bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in coucrate bhase.

F. Install bushing asscmblics for mounting bolls for wall-mounted equipment, arranged Lo provide
resilient media where equipment or equipment-mounting channels are attached to wall.

G.  Attachment to Stucture: It gpecitic attachment is not indicated, anchor bracing to stroeture at
tlanges of beams, at upper truss chords of bar joists, or at concrete members,

H.  Drilled-in Auchers:
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L. Identify position of reinforcing steel and other embedded items prior to drilling holes for

3.5

anchors. Do not damage existimg reinforeing or embedded dtems during coring or
drilling. Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locale and avoid prestressed 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-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural ¢lement Lo
which anchor ig to be tastened.
4, Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installacion of adhesive. Place adhesive in holes proceeding from the battom of the hole
and progressing toward the surface in such a manner as to avoid introduction ot air
pockels in the adhesive,
Set anchors to manufacnurer's recommended torque, using a torque wrench.
Install zine-coated steel anchors for interior and stainless steel anchors for exterior
applications.

3

o L

ACCOMMODATION OF DITFTTERENTTAL SEISMTC MOTTION

Install fexible connections in piping where they eross scismic joints, where adjacent seclions or
branches are supported by different strucoural 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 "Domestic Water Piping" for piping flexible connections.

FIELD QUALITY CONTROL

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

Perform tests and inspections.

Tests and Inspections:

L. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to

restrained componeut {unless postconnection testing has been approved), and with at least
seven days' advance notice.

Obrain Archirect's approval betore transimirting test loads to structure. Provide remporary
load-spreading members.

Test at least four of each rype and size of installed anchors and fasteners selected by
Architect.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verity snubber minimuom clearances.

3

e

» o
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9. Air-Mounting Systemn Leak Test:  After installation, charge system and test for leaks.
Repair Teaks and retest until no leaks exisl.
10.  Air-Mounting Svstem Operational Test: Test the compressed-air leveling systein.
1. Testand adjust air-mounting system controls and safetics.
12, If a device fails test, modity all installations of same type and retest until sarisfactory
results are achieved.
D, Remove and replace malfunctioning units and retest as specified above.,

E.  Prepare test and mspection reports.

3.6 ADIJUSTING
A, Adjust isolators after piping system is at operating weight.
B.  Adjust limit stops on restrained spring isolators to mount squipment at normal operating height.
Alter equipment installation 1s complete, adjust limit stops so they are oul ol contact during
normal operation.

C. Adjust active height of sprint isolators.

D.  Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 220548
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Tncludes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

4. Stencils.

A Valve tags.

6. Warning lags.

1.2 SUBMITTALS
A, Product Data: Tor cach type of product indicated,

B. Samples: For color, letter style, and graphic representation required for each identification
material and device.

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

D, Valve numbering scheme.

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

1.3 COORDINATION

A, Coordinate installation of ideutifying devices with completion of covering and painting of
gurlaces where devices are o be applied.

B.  Coordinate installation of identitying devices with locations of access panels and doors.
¢, Install identilying devices belore inglalling acoustical ceilings and similar conccalment.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Maetal Labels for Equipment:
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2.2

7 N ®

I Material and Thickness: Brass, 0.032-inch {0.8-mm) or anodized aluminum, 0.032-iuch
(0.8-mm) mimimum thickness, and having prednlled or stamped holes for awachment
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).

Mininnun 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 1o three-fourths the size of principal letering.

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

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

3

Label Content:  Tuclude equipment's Drawing designation or unique equipment numbger,
drawing numbers where equipment s indicaled (plans, details, and schedules), plus the
Specification Section nunber and title where equipment is specified.

Lgquipmeut Label Schedule: For each item of equipment to be labeled, on &-12-by-11-inch
(A4) bond paper. Tabulate cquipment idendification number and 1dentily Drawing numbers
where equipment is indicated (plans. details, and schedules), plus the Specification Section
number and title where cquipment is speeified. Tyuipment schedule shall e included in
operarion and maintenance data.

WARNING STGNS AND LABELS

Material and Thickness: Muluilayer, mullicolor, plasiic labels for mechanical engraving, 1716
inch 1.6 nun) or 1/8 ineh (3.2 mm) thick, and having predrilled holes for attachment hardware.

Lerrer Color: Red.
Background Color: White.
Maximum Temperature: Able to withstand temperatures 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 mch {64 by 19 mm).

Minimum Letter Sze: 174 inch {6.4 mm) lTor name of units 1 viewing distance 1s less than 24
inches {600 nun), 12 inch (13 mum) for viewing distances up to 72 inches (1830 mm), and
proportionately larger letlering [or greater viewing dislances. Include secondary letlering two-
thirds to three-fourths the size of principal lettering,

Fasteners: Stainless-steel rivets.

Adhesive: Conract-type permanent adhesive, compatible with label and with substrace.

Label Content: Include caution and warning information. plus emergency notification
instruclions.
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2.3 I'I’E LABELS

A, General Requirements for Manufactured Pipe Tabels: Preprinted, colov-coded, with lettering

2.4

indicaring service, and showing flow direction.

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

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

Fipe Tabel Contents: Toclude identification of piping scrvice using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

L. Flow-Direction Arrows: Integral with piping system service lettering to accommadate
both directions, or as separate unit on each pipe label to indicate flow divection.
2, Letering Stz Allcasi 1-1/2 inches (38 mm) high,

STENCTLS

Stencils: Prepared with letter sizes according to ASME Al3.] for piping; and minimum letter
height of 3/4 inch {19 mm) for access panel and door labels, equipment labels, and similar
operational instructions.

L. Stencil Material: Aluminum

2. Stencil Paint: Exterior, gloss, alkyd enamel black unless otherwise indicated. Paint may
be in pressurized spray-can form.

3. Identification Painl: Exlerior, alkyd cnamel in colors according Lo ASME AT3.1 unless

otherwise indicated.

VYALVE TAGS

Valve Tags:  Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch {13-mm) numbers.

L. Tag Material: Brass, 0.032-inch {0.8-mm) minimum thickuness, and having predrilled or
slamped holes for auachment hardware.
2, Fasteners: Brass wire-link or beaded chain: or S-haok.

Valve Schedules: Yor each piping system, on 8-1/2-by-11-inch {A4) bond paper. labulate
valve number, piping system. system abbreviation (as shown on valve tag), location of valve
(room or space), normal-operating position {open, closed, or modolating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

L. Valve-tag schedule shall be included in operation and maintenance data.
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2.6 WARNING TAGS

A, Waring Tags: Preprinted or partially preprinted, accideut-prevention tags, of plasticized card
stock with matte finish suitable tor writing.

1. Size: 3 by 5-1/4 inches {75 by 133 mm) minimum.
. Fasteners: Brass grommet and wire,
3. Nomenelature:  Large-size primary caplion such as "IXANGER," "CAUTION," or "DQ
NOT OPERATE."
4, Color: Yellow background with black leliering.

PART 3 - EXECUTION

3.1 PREPARATION
A, Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agoents, and incompatible primers, paints, and
cncapsulanty.

3.2 FEQUIPMTNT LABEL INSTALLATTON

A, Install or permanently fasten labels on cach major ilem oM mechanical equipment.
B.  Locate equipment labels where accessible and visible,
3.3 PIPT LABTT. INSTALLATION

A, Piping Color-Coding: Painting of piping is specified in Division 09 Section "Ionterior Painting."
B.  Stenciled Pipe Label Option: Stenciled labels may be provided instead of manutaclured pipe
labels, at Installer's option. Install stenciled pipe labels with painted, color-coded bands or

rectangles complying with ASME Al13.1 on each piping system.

l. Tdentification Paint: Usc for coutrasting background.

2. Stencil Paint: Use for pipe marking.
. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;

machiue rooms; accessible maiutenance spaces such as shafts, tunnels, and plenums: and
cxlerior exposed locations as lollows:

1. Near cach valve and control device.

2. Near each branch connecrion, excluding short takeoffs for fixmures and rerminal units.

Where Now pattern is not obvious, mark cach pipe aL branch.

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

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

[FR]
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A, Near major equipiment iteins and other points of origination and termination.
6. Spaced al maximum intervals of 50 (eet (15 m) along cach run. Reduce intervals wo 25
feet (7.6 m) in areas of congested piping and equipment.
7. On piping above removable acoustical ecilings. Omic intermediately spaced labels.
D.  Pipe Label Color Schedule:

1. Domesiic Water Piping:

a. Background Color: White.
b. Letter Color: Black.

2. Sanitary Waste and Storm Drainage Diping:
a. Backaround Color: White.
b. Letter Colov: Black.
34 VALVE-TAGINSTALLATION
A, Install tags on valves and control devices in piping systems, except check valves; valves within

hose connections; and similar roughing-in connections of end-use fixtures aud units.  List
tagged valves in a valve schedule,

B.  Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar ro those indicated in the tollowing subparagraphs:

L. Valve-Tag Size and Shape:
a. Cold Water: 1-1/2 inches (38 mm). round.
b. TToL Water: 1-1/2 inches {38 mm), round.
2. Valve-Tag Color:
a. Cold Water: Nauural.

b. Hot Water: Natural.

T.etter Colot:

[FE}

a. Cold Water: Black.
b. Hot Water: Black.

[FE}
h

WARNING-TAG INSTALLATION
A, Wrike required message on, and atlach warning lags to, cquipment and other items where
required.

END QF SECTION 22{3553
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SECTION 220716 - PLUMBING EQUIPMENT INSULATION

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

Seetion includes insulating the Tollowing plumbing equipment:

L. Damestic water boiler breechings.

2. Domestic water heat exchangers.

3. Domeslie hot-waler pumps.

4. Domestic water storage tanks.

Related Sections:

L. Division 22 Section "Plumbing Piping [nsulation.”

SUBMITTALS

Product Data: For each type of product indicated. Inchide thermal conductivity, water-vapor
permeance thickness, and jackets {both factory and field applied. if any).

L. Submittals:

L. Product Data for Credit EQ4.1: For adhesives and sealants, documentation including
printed statement of VOO content and chemical components.
2. Laboratory Test Reports for Credit EQ 4: For adhesives and sealants, documentation

indicating thal product complies with the wsting and product requiremgents of the
California Departiment of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Fnvironmental Chambers,"
including 2004 Addenda.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

L. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger,

2. Detail attachmenl and covering of heat tracing inside insulation.

3. Detail removable insulation at equipiment connections and aceess panels.
4. Detail application of licld-applied jackets.

A Detail application at linkages of control devices.

6. Ditail figld application for cach cquipment type.
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D. Samples: For each type of insulation and jacket indicated. Tdentify each Sample. describing

1.4

G.

product and intended use. Sample sizes are as follows:

L. Sheet Form Insulaton Materials: 12 inches {300 mm) square.
2. Sheet Tacket Materials: 12 inches {300 mm) square.
3. Manuiacturer's Color Charts: For produets where color 1s speeilied, show the full range

of colors available for each type of finish marerial.
Qualification Data: For gqualified Installer.

Material Test Reports:  From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpretling, and certifying Lest results for compliance ol insulation
thaterials, sealers, attachmenrts, cements, and jackers, with requirements indicated. [nclude
dates of tests and test methods employed.

Ficld quality-control reports.

QUALITY ASSURANCE

Lnstaller Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another crall training program certified by the Department of° Labor, Burcau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM T 84 by a testing agency acceptable to authoritics haviug
jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers. with appropriate markings of applicable testing agency.

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

index of 150 or less,

Mockups: Belore installing insulation, build mockups for each Lype ol insulation and finish
listed below to demonstrate quality of insulation application and tfinishes. Build mockops in the
lgeation indicated or, if net indicated, as directed by Architeet. Use materials indicated for the
completed Work.

L. Equipment Mockups: One tank or vessel, pump.
2. For cach mockup, fabricate cutaway scctions to allow obscrvation of application details
(or insulation matenals, adhesives, mastics, altachmenls, and jackets.

3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

4. Ohbrain Architect's approval of mockups betore starting insulation application.

5. Approval of meckups does not constitute approval of deviatious from the Contract

Daocuments contained in mackups unless Architeet speeilically approves such deviations
il Writing.

6. Maintain mockups during construction in an undisturbed condition as a standard for
Judging the completed Work.
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7. Demolish and remove mockups when directed.

l.5

A

1.6

A

B.

C.

.7

A

B.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material contaiters shall be marked by manufacturer with appropriate
ASTM standard designation, Lype and grade, and maximum use temperature.
COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Divigion 22 Section "Hangers and Supports tor Plumbing Piping and Equipment.”

Coordinate clearance requirements with equipment [nstaller for equipment insulation
application.

Coordinate installation and testing of heat tracing,

SCHEDULING

Schedule insulation application after pressure testing systemns and, where required. after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

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

PART 2 - PRODUCTS

2.1

A.

D.

INSULATTON MATERIALS

Comply with requirements in "Domestic Water Boiler Breeching Insulation Schednle" and
"Equipment Insulation Schedule™ articles for where insulating materials shall be applied.

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

Products that come in contact with stainless stoel shall have a lcachable chloride coutent of less
than 50 ppm when tested according w ASTM C &71.

[nsulation materials for use on austenitic stainless steel shall be gualified as acceptable
according to ASTM C 795,

Foam sulation materials shall not use CFC or HCFC blowing agents in the mannfacturing
process.

Caleium Silicate:
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L. Products:  Subject to compliance with requirements, available products that may be

IT.

incorporated mto the Work include, but are not mited o, the following:

a. [ndustrial Tnsulacion Group (11€3); Thermeo-12 {Gold.

2. Flat-, curved-, and sgrooved-block sections of noncombustible, inorganic, hydrous
calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C 533,
Type 1.

Cellular {Flass:  Inorganie, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells.  Factory-applied jacket requiremeunts are specified in "Factory-
Applied Jackets" Artiele,

1. Proaducts:  Subject o compliance with requirements, available producis thal may be
incorporated nto the Work inclnde, but are not imited to, the following:

a. Pittsburgh Corning Corporation; Foamglas.

Block Insularion: ASTM C 5352, Type L

Special-Shaped Tnsulation: ASTM € 552, Type TT1,

Board [nsulation: ASTM C 552, Type IV.

Preformed Pipe Insulation without Jacket: Comply with ASTM € 552, Type II, Class 1.

6. Preformed Pipe Insnlation with Factory-Applied A8 Comply with ASTM C 552,
Type II, Class 2.

7. Factory fabricate shapes according 1o ASTM {450 and ASTM 585,

o b

Flexible Elastometie Tnsolation:  Closed-cell, spongre- or expanded-rubber matenials. Comply
with ASTM C 534, Type [ for mbular materials and Type 11 for sheet materials.

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

a. Acroflex USA, Tne.; Acrocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Sheet and K-FLEX LS.

Mineral-Tiber Blanket Tnsulation: Mingral or glass fibers bonded with a thermosetting resin,
Comply with ASTM 553, Typell and ASTM (71290, Typel.  Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

l. Products:  Subyject to compliange with requiremeunts, available products that may be
incorporated into the Work include, but are not limiled Lo, the following:

CertainTeed Corp.; SoftTonch Duct Wrap.
Johns Manville; Microlite.

Knaul Tnsulation; Friendly Feel Duel Wrap.,
Manson lnsulation lne.; Alley Wrap.

Owens Coming; SOFTR All-Service Duct Wrap.

6 T
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I High-Temperature, Mineral-Fiber Blanket Insulation: Mineral or glass fibers bouded with a

L.

thermosctling resin, Comply with ASTM C 553, Type V, withoul lactory-applied jacket.

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

a. Industrial Iusulation Group (IIGY; MinWool-1200 Flexible Batt.
b. Johns Manville; TITR 26 Spin-Glas.
¢, Roxul Inc.; Roxul RW,

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, TypeTA or TypeIB.  For equipment applications, provide
insulation with factory-applied ASJ. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

I Products: Subyject to compliance with requirements, products that may e incorporated
into the Work include, bul are not limited o, the following:

a. CertainTeed Corp.; CertaPro Commercial Board.
b. Fibrex Insulations Inc.; FBX.
c. Johns Manville; 800 Scries Spin-Glas.

d. Knauf Insulation; Insulation Board.
¢ Manson Tusulation Tue.; AK Board.
f. Owens Corning; Fiberglas 700 Series.

High-Temperatare, Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 612, Type ITI, without factory-applied jacket.

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. Fibrex Insulations Inc.; FBX.

Iy, Industrial Tusulation Group (TTGY; MinWool-1200 Tnduatrial Board.
c. Rock Waol; Dela Board.

d. Roxul Inc.; RHT and RockBoard.

¢ Thermafilber, Tne; Thermafiler Tndustrial Telt.

M. Mingral-Fiber, Prelormed Pipe Tnsulation:

1. Products:  Subject to compliance with requirements, available producls that may be
incorporated inro the Work include, bur are not limited to, the following:

a. Fibrex lnsulations lnc.; Coreplus 1200.

[y, Johns Manville; Micro-T.ok,

c. Knaut [nsulation; 1000-Degree Pipe Insulation.
d. Mansen Tusulation Tne; Alley-K,

e Owens Corning; Fiberalas Pipe Tnsulation,

2. Type I, 850 Deg F (454 Deg C) Materials:  Mineral or glass fibers bonded with a
thermosetting resin.  Comply with ASTM C 547, Type [, Grade A, with factory-applied
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ASI. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"

Article.
N.  Mineral-Fiber, Pipe and Tank [nsulation: Mineral or glass fibers bonded with a thermosetting

resin, Semirigid board material with factory-applied AXJ complying with ASTM C 13935,
Type T or Type TTTA Calegory 2, or with propertics similar o ASTM C 612, Type IB. Nominal
dengity is 2.5 Theeu. 1t {40 kg/eu. m) or more. Thermal conductivity (k-value) at 100 deg F {55
deg €1 15 0.29 Btu x inJh x sq. ft. x deg T (0042 Wim x K or less. Tactory-applicd jacket
requirements are specitied in "Factory-Applied Jackers" Artcle.

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

CertainTeed Corp.; CrimpWrap.

Johns Manville; MicroFlex.

Knaut [nsulation; Pipe and Tank [nsulation.

Manson Tnsulation Tne.; AK Flex,

Owens Corning; Fiberglas Pipe and Tank Insulation.

oopo T

0.  Polyolefin: Unicellular, palyethylene thermal plaste insulation. Comply with ASTM C 534 or
ASTM C 1427, Type T, Grade | for tubular materials and Type TT, Grade | for sheet materials,

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. Armacell LLC; Tubolit.
L. Nomaco  Insulation; IMCOLOCK, IMCOSHELET, NOMALOCK, and
NOMAPLY.
2.2 INSULATING CTEMTNTS
A, Mingral-Fiber Tnsulating Cement: Comply with ASTM C 195,

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. Ramco Insulation, lue.; Super-Stik.
B. Expanded or Exfoliated Yermiculite Insulating Cement: Comply with ASTM C 196,

L. Products:  Subject to compliance with requirements. available products that may be
incorporaled mto the Work include, but are not imiied Lo, the Jollowing:

a, Rameco Insulation, In¢.; Thermokote V.
. Mineral-Fiber, Hydraulie-Setting Tnsulating and Finishing Cement: Comply with ASTM C 449,

1. Products:  Subject o compliance with requirements, available produels thal may be
incorporated into the Work include, but are not limited to, the following:
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a. Ramco Insulation, Tue.; Rameote 1200 and Quik-Cote.

2.3 ADHESIVES

Materials shall be compatible with insulation materials, jackets. and substrates and for bouding
insulation to itself and Lo surfaces 10 be insulated unless otherwise indicated.

Caleium Silicale Adhesive: Fibrous, sodium-silicate-based adhesive with a service Lemperature
range of 30 o RO deg F (10 1o 427 deg €).

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 business of H B, Tuller
Company; CP-97.
Eagle Bridges - Marathon Indusiries; 290,

c. Foster Brand, Specially Construction Brands, Tne., a business of H. B. Fuller
Company; 81-27.

d. Mon-Teo Tndustrics, Tne.; 22-30.

& Vimasco Corporation; 760,

For indoor applications, use adhesive that has a VOC content of 80 /L or less when
calculated according to 40 CTFR 39, Subpart D (TXPA Mcthod 240,

Use adhesive that complics with the testing and producl requitements of the Calilomia
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions  from  Varous Sources Using Small-Scale Environmenial  Chambers,”
including 2004 Addenda.

Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing ho
flammalle solvents, with a service temperature range of minus 100 to plus 200 deg F {minus 73
to plus 93 deg O).

L.

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

a. TFoster Rrand, Specialty Construction Brands, Tnc., a business of H. R. Tuller
Company; 81-84.,

For indoor applications, use adhesive that has a VOC content of 50 &/L or less when
calculated according to 40 CTFR 39, Subpart D (TTPA Mcthod 240,

Use adhesive that complies with the testing and producl requivements of the Calilornia
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Fmissions  from Various Sources Using Small-Scale Fovironmental  Chambers,”

including 2004 Addenda.

Flexible Elastomeric and Polyoletin Adhesive: Comply with M1L-A-24179A, Type 11, Class L

L.

Products:  Subject to compliance with requirements. available products that may be
ingorporated into the Work include, but are not limited to, the following:
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a. Acroflex TISA. Inc.; Aeroseal.

b. Armacell LLC; Armallex 520 Adhesive.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company, 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

For indoor applications, nse adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CTR 539, Subpart D (TIPA Mcthod 240,

Use adhesive that complies with the testing and product requirements of the Calitfornia
Department of Health Services' "Standard Practice for the Testiug of Volatile Organic
Emissions  from Vadous Sources Using  Small-Scale  Environmenlal  Chambers,”
including 2004 Addenda.

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

L.

[FE}

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

a. Childers Brand, Spectaly Conslruction Brands, Tne., a business of 1T, B. Fuller
Company; CP-127.

b. Fagle Bridges - Marathou Tndustries; 225,

c. Foster Brand, Specially Construction Brands, The., a business of TI. B. Fuller

Company; 85-60/85-70.
d. Maon-Eco Industties, The.; 22-25.

For indoor applications, use adhesive that has a VO conlent of 80 &/ or Tess when
calculated according to 40 CEFR 59, Subpart D (EI'A Method 24

Use adhesive that complies with the testing aud product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Qrganic
Fmissions from Various Sources Using Small-Scale Tovironmental Chambers,”
including 2004 Addenda.

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

L.

!\-J

Products:  Subject to compliance with requirements. available products that may be
incorporated mto the Work include, but are not imited o, the following:

a. Childers Brand, Spectalty Construction Brands, Tne., a business of 110 B, Fuller
Company; CI-82.

b. Fagle Bridges - Marathou Tndustries; 225,

c. Foster Brand, Specialty Constrnetion Brands, Inc., a business of H. B. Fuller

Company; 85-50.
d Mon-Eco Industrics, Tne.; 22-25,

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

Use adhesive that complics with the testing and product requirements of the Calilornia
Department of Health Services' "Standard Practice for the Testing of Vulatile Organic
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r‘z

Emissions from Varous Sources Using Small-Scale Environmental Chambers."
including 2004 Addenda.

PVC Jacket Adhesive: Companble with PVC jacker.

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 Dow Corning Corporation; 739, Dow Silicone.

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
e P.LC. Plastics, Inc.; Welding Adhesive.

d. Speedline Corporation; Polyco VP Adhesive.

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

3. Us¢ adhesive that complics with the testing and product requirements of the California
Department ol Tlealth Services' "Standard Practice for the Testing ol Volaule Organic
Emissions from Varous Sources Using Small-Scale Environmental Chambers."
including 2004 Addenda.

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565¢, Type 11

L.

For indoor applications, use mastics that have a VOC content of 50 gL or less when
calculated according to 40 CFR 39, Subpart D (EPA Method 24).

Vapor-Batrier Mastic: Water based; suitable for indoor use on below ambient services.

!\-J

S

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Foller
Company; 30-80/30-90.
b. Vimasco Corporalion; 749,

Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, (1L.O13 perm (0.009 metric
perm) at 43-mil {1.09-mm) dry film thickness.

Service Temperature Range: Minus 20 1o plus 180 deg F (Minus 29 10 plus 82 deg ).
Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

Color: White,

Vapor-Ratrier Mastic: Solvent based,, suitable for indoor use on below ambicnt services.

Products:  Sulbyject to compliance with requirements, available produets that may be
incorporated into the Work inclonde, but are not limited to, the following:
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a. Childers Brand, Specialty Construction Brands, Inc.. a business of H. B. Fuller
Company; CP-30.
) Eagle Bridges - Marathon Industries; 301,
c. TFoster Brand, Speeially Construction Brands, Tne., a business of H. B. Tuller
Company; 30-35.
d. Mon-Eco Industries, Ine.; 55-10.

2. Water-Vapor Pormeance: ASTM T 1249, 0,05 perm (0.03 metric perm) at 35-mil {0.9-
mm) dry film thickness.
3. Service Temperature Range: 0to 180 deg F {Minus L8 to plus 32 deg C).
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight
A Color: White.
D.  Vapor-Barrier Mastic: Solvent based; suitable for outdoor 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 limiled w, the following:
a. Childers Brand, Spectaly Conslruction Brands, Tne., a business of TI. B. Fuller
Company; Encacel.
b. Fagle Bridges - Marathou Tndustrics; 370,
c. Foster Brand, Specially Construction Brands, The., a business of TI. B. Fuller
Company; 60-95/60-96.
2. Water-Vapor Permeance: ASTM T 1249, 0.05 perm (0,033 metric parm) at 30-mil (0.8-
mm) dry 11Im thickness.
3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg O).
4, Solids Comtent: ASTM T2 1644, 33 percent by volume and 46 percent by weight,
5. Color: White.
E. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
L. Products:  Subject to compliance with requirements. available products that may be
incorporated into the Weork inglude, but are not limited to, the following:
a. Childers Brand, Specialty Construction Rraunds, Tue., a business of H. R. Fuller
Company; CP-10.
l>. Tagle Bridges - Marathou Tndustrics; 550,
c. Foster Brand, Specially Construction Brands, The., a business of TI. B. Fuller
Company; 46-50.
d. Mon-Toco Tudustrics, Tne.; 35-50.
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 film thickness.
3. Service Temperatore Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg O).
4, Solids Content: 60 percent by volume and 66 percent by weight.
5. Color: While,
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2.5 SEALANTS

A.  Joint Scalants:

1. Joint Sealants for Cellular-Glass Products:  Subject w compliance with requirements,
available products that may be incorporated into the Work nclude, but are not Timited to,
the following:

a. Childers Brand, Specialty Construction Brands, Inec.. a business of H. B. Fuller
Company; CP-76.
. Eagle Bridges - Marathon Industries; 405.
¢, Foster Brand, Specially Construction Brands, Tne., a business of T1. B. Fuller
Company; 30-45,
d. Mon-Eco Industries, Inc.; 44-05.
¢ Pitsburgh Corning Corporation; Pillscal 444.

2. Materials shall be compatible with msulation matenaly, Jackels, and substrates.

3. Permanently flexible, elastomeric sealant.

4. Service Temperalure Range: Minus 100 wo plus 300 deg F (Minus 73 o plug 149 deg O).

s Color: White or gray.

6. For indoor applications, use scalantz that have a VOUC coutent of 420 ¢1. or less when
calenlated according Lo 40 CFR 59, Subpart D (EPA Method 24).

7. Use sealants that comply with the testing and product requirements of the California
Department of Tlealth Services' "Standard Practice lor the Testing ol Volatle Organie
Emissions from Various Sources Using Small-Scale Environmental Chambers,”
including 2004 Addenda.

B. FSK and Metal Jacket Flashiug Sealauts:

o

Products:  Subject o compliance with reguirements, available products that may be
incorporated into the Work include, bur are not limited o, the following:

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; CP-76,

b. Eagle Bridges - Marathon Indusiries; 405.

c. Foster Brand, Specialty Construction Brands, Ine., a business of H. B. Fuller

Company; 95-44,
d. Mon-Eco Industries, Ine.; 44-05.

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

Fire- and water-resistant, flexible, clastomeric scalant.

Service Temperatore Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg O).
Color- Aluminum.

For indoor applications, use scalantg thal have a VOC content of 420 /L or Tess when
caleulated according to 40 CFR 59, Subpatt D (EPA Method 24).

Use scalants 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-S8cale Environmental Chambers,”
including 2004 Addenda.
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C. AST Flashing Sealants, and Vinyl, VDO, and PVC Jacket Flashing Sealants:

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

a. Childers Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; CP-76.

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

3. Fire- and water-resistant, flexible, elastomerie sealant.

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

5. Color: While,

6. For indoor applications, use sealants that have a VOO contenr of 420 ¢’L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24,

7. Use scalants that comply with the tesling and product requiremenis of the Calilomia
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Fmissions  from Various Sources Using Small-Scale Tnvironmental  Chambers,”
including 2004 Addenda.

2.6 FACTORY-APPLIED JAUKETS
A, Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

L.

2.

ASI: White. kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing:
complying with ASTM C 1136, Type T

ASI-SSL: AST with selt-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type T.

FSK Jacket:  Aluminum-toil, fiberglass-reinforced serim with kraft-paper backing;
complying with ASTM C 1136, Type 1L

PVDC Tacket lor Tndoor Applications:  4-mil- {0.10-mm-) thick, white PVDC biaxially
oriented barrier tilm with a permeance at 0.02 perm {0.013 metric perm) when tested
according to ASTM T 96T 96M and with a flame-spread index of § and a smoke-
developed ndex of 20 when Lesled according Lo ASTM E 84,

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

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

PVDC Tacket for Quidoor Applications: 6-mil- (0.15-mm-) thick, while PVDC biaxially
oriented barrier film with a permeance at 0.01 perm (0.007 metric perm) when tested
aceording Lo ASTM E 96/E Y6M and with 2 (lame-spread index ol 5 and a smoke-
developed index of 25 when tested according to ASTM E R4,

a. Products: Subject to compliance with requirements, available products that may be
ingorporated inte the Work inghude, but are not limited to, the following:

PLUMERING EQUIPMENT INSULATION 220716 - 12



ADAMSE FAIRACRE FARMS

FELLENZER ENGINEERING, LLP

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

[

n

6.

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

PVDC-SSL Tlacket: PVDC jacker with a self-sealing, pressure-sensitive, acrylie-based
adhesive covered by a removable protective strip.

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

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

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type 1, unless otherwise indicated.

PVC

Tacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or ficld cutting and forming,
Thickness 11 indicated in field-applied jacket schedules.

1.

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. Johns Manville;, Zeston.

b. P.I.C. Plastics, Inc.; F(3 Series.

¢ [roto Corporation: LoSmoke.

d. Speedling Corporation; SmokeSalc.

Adhesive: Ad recommended by jackel material manulaciurer.
Color: White.
TFactory-fabricated tank heads and tank side pancls.

Metal Jacket:

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

a. Childers Brand, Specialty Construction Brands, [ne.. a business of H. B. Fuller
Company; Metal Jacketing Systems,
b. [TW Insulation Systems; Aluminum and Stainless Steel Jackeling.

¢, RI'R Products, Ine.: Tnsul-Mate,

Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M). Alloy 3003, 3005,
3105, or 5005, Temper TT-14.

Sheet and roll stock ready for shop or field sizing.

Finish and thickness are indicated in field-applied jacker schedules.

Moisture Barrier Tor Indoor Applications:  1-mil- {0.025-mm-) thick, heal-bonded
polyethylene and kratt paper

oo
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d. Moisture Barrier for Qutdoor Applications: 3-mil- {0.075-mum-) thick, heat-bonded
polyethylene and krall papet.

3. Stainless-Steel Jacker: ASTM A 167 or ASTM A 240/A 240M.
a. Sheet and roll stock ready tor shop or field sizing.
b, Material, finish, and thickness are indicated in field-applied jacket schedules,
c. Moisture Barrier [or Indoor Applications: T-mil- {0.025-mm-) thick, heal-bonded
polyethylene and kraft paper].
d. Moisture Barrier for Quidoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kratt paper.
TAPES

ASI Tape: White vapor-retarder lape malching factory-applicd jackel with aerylic adhesive,
complying with ASTM C 1136.

L.

B

e AN

Products:  Subject to compliance with requirements. available products that may be
ingcorporated into the Work include, but are not limiled o, the following:

a ARBI, Tdeal Tape Division; 428 AWF AS].

b. Avery Dennison Corporation. Specialty Tapes Division; Fasson (8346.
Compac Corporation; 104 aud 105,

Venture Tape: 1540 CW Plus, 1542 CW Plus, and 1542 CW Plu/SQ.

L]

e

Width: 3 inches (75 mm).

Thickness: 11.5 mils {0.29 mm).

Adhesion: 90 ounees forcefineh (1.0 Nimm) 1n width.
Elongation: 2 percent.

Tensile Strength: 40 Ibffinch (7.2 W/mm) in width.

ASI Tape Disks and Squares: Precnt disks or squares of’ AST ape.

FSK Tape: Foil-tace, vapor-retarder tape marching factory-applied jacket wirth acrylic adhesive:
complying with ASTM C 1136.

SRS

Products:  Subject to compliance with requirements, available products that may be
incorporated mto the Work include, bul are not imited o, the following:

a. ABI, Tdeal Tape Division; 491 AWF FSK.

I, Avery Denuison Corporation, Specialty Tapes Division; Fasson 0827,
¢. Compae Corporation; 110 and 111,

d. Venture Tape: 1325 CW NT, 1528 CW. and 1528 CW/SQ.

Width: 3 inches {75 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces torce/inch { 1.0 N/mm) in width.

Llongation: 2 percent.

Tensile Strength: 40 Thffinch (7.2 Nfmm) in width.

FSK Tape Disks and Squares: recut disks or squares of FSK tape.
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C. PV Tape: White vapor-retarder tape matching ficld-applied PVC jacket with acrylic adhesive:
suitable [or indoor and outdoor applications.

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. ABI, Ideal Tape Division; 370 White PVC tape.
b. Compac Corporation; 134,
¢ Venture Tape: 1306 CW NS,

2. Width: 2 inches {50 mm).

3. Thickness: 6 mils {0.15 mm).

4, Adhesion: 64 ounces force/inch (0.7 N/nm) in width.

A Elongation: 500 percent.

6. Tensile Strength: 18 Thifinch (3.3 Nfmm) in width.

D.  Aluminum-Foil Tape: Vapor-relarder lape with acrylic adhesive.

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 ABI, Ideal Tape Division; 488 AWEF.
h. Avery Dennizon Corporation, Specialty Tapes Division; Fasson Q804.
¢ Commpac Corporation: 120,
d. Venture Tape; 3520 CW.

2. Width: 2 inches (50 mm).

3. Thickness: 3.7 mils (0.093 mm).

4. Adhesion: 100 ounces force/ineh (1.1 N/mm) i width,

5. Elongation: 3 percent.

0. Tensile Strength: 34 [bffinch (6.2 N/mm) in width.

T PVIXC Tape: White vapor-retarder PYDC tape with acrylic adhesive,

L. Products:  Subject to compliance with reguirements. available products that may be
incorporated mto the Work inclunde, but are not imited to, the following:
a. Dow Chemical Company {The); Saran 540 Vapor Retarder Tape and Saran 560

Vapor Retarder Tape.

2. Width: 3 inches (75 mm).

3 Film Thickness: 4 mils (0.10 mm).

4, Adhesive Thickness: 1.5 mils (0.04 mum).

) Flengation at Break: 145 pereent.

6. Tensile Strength: 55 Ibtfinch (10.1 Nimm) in widih.

2.9 KECUREMENTS
A Bands:
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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. [TW Tnsulation Systems; Gerrard Strapping and Seals.
b. RIR Iroducts, Inc.: Insul-Mate Strapping, Seals, and Springs.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316: (.015
inch {0.38 mm) thick, 1/2 ineh {13 mm) wide with wing scal or closed seal.

3. Aluminum:  ASTM B 209 (ASTM B 200M),  Alloy 3003, 3005, 3105, or 5005;
Temper T1-14, 0.020 inch (0.51 mm) thick, 172 inch {13 mm) wide with wing scal or
closed seal.

4, Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manulacwurer [or application.

B.  Insulation Pins and Hangers:

1. Capacilor-Discharge-Weld Ping: Copper- or anc-coaled sieel pin, lully anncaled lor
capacitor-discharge welding, 0.106-inch- (2.6-nun-) -y diameter shank, length to suit
depth ol insulation indicated.

a. Products: Subject Lo complianee with requirements, available products thal may be
incorporated into the Work include, but are not limited to, the following:
1 AGM Industries, Ine.; CWD-1,
2) GEMCO; CD.
3) Midwest Fasteners, [ne.; CD.
4) Nelson Stud Welding; TPA, TPC, and TPS.

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or 7ine-coated stecl pin, fully
anncaled for 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-
sieel washer.

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.: CHP-1.
2y GEMCO; Cupped TTead Weld Pin,
3 Midwest Fasteners, Ine.; Cupped Head.
4) Nelsou Stud Welding; CHP.
3. Metal, Adhesively Attached, Porforated-Base Tnsulation Hangers: Baseplate welded to

projecting spindle that 3s eapable ol holding insulation, of thickness indicated, sceurely in
position indicated when self-locking washer is in place.

a. Products: Subject to compliance with requirements, available products that may be
incorporaled inte the Work include, but are not Timiied to, the fsllowing:

1y  AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.
2) GEMCO; Pertorated Base.
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H Midwest Fasteners, Ine.; Spindle.

Bascplate: Perforated, galvanized carbon-steel sheet, 0.030 iueh (0.76 mm) thick
by 2 inches (30 mm) square.

Spindle: Copper- or zinc-coated, low-carbon steel |, fully annealed, 0.106-inch-
(2.6-mm-) diameter shank, length o suit depth ol insuladon indicated.

Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securcly to substrates indicated without
damaging insulation, hangers. and substrates.

Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate tastened
to projecting spindle that is capable of holding insulation. of thickness indicated, securely
in position indicaied when sell-locking washer i in place.

.

d.

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

1) GEMCQO; Nvlon Hangers.
2)  Midwest Fasteners, Tne.; Nylon Insulalion [Tangers.

Bascplate: Perlorated, nylon sheet, .030 inch (0.76 mm) thick by 1-1/2 inches (38
mm) in diameter.

Spindle: Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of
insulation indicated, up v 2-1/2 inches {63 mm).

Adhesive: Recommended by hanger manufacturer,  Product with demonstrated
capability o bond insulation hanger sccurcly o substrales indicated withoul
Jdamaging insulation. hangers, and substrates.

Selt-Sticking-Base Insulation Hangers: Baseplate welded o projecting spindle thar is
capable of holding insulation, o thickness indicated, securcly in position indicated when
self-locking washer is in place.

a.

b.

<.

d.

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

(] AGM Tndustrics, Tne.; Tactoo Sclf-Adhering Tnsul-Hangers.
2)  GEMCO; Peel & Press.
H Midwest Fasteners, Tne; Self Stick.

Baseplate: Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick Ly 2 inches
(50 mm) square.

Spindle:  Copper- or zinge-coated, low-carbon steel, fully annealed, 0.106-inch-
(2.6-mm-) diameter shank, length w suit depth ofinsulation indicated.
Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick, @alvanized-steel shect, with beveled edge sized as rvequired to hold insulation
seeurely in place bul not less than 1-1/2 inches (38 mm) m diameter.
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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.; RC 150,

2) GEMCQ; R-130.

3) Midwest Fasteners, Tne; WA-150.
4y Nelson Swud Welding; Speed Clips.

b. Crotect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed localions.

7. Nonmetal Insulation-Retaining Washers:  Seli-locking washers formed from 0.016-in¢h-
(0.41-mm-) thick nylon sheetr, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches {38 nun) in diameter.

a. Manufacturcrs: Subject to compliance with requirements, available manufacturcrs
olfering products thal may be meorporaled into the Work include, but are not
limited to, the following:

1y GEMCO.
2y  Midwest Fasteners, Tne.
€. Swaples: Outward-clinching insulation staples, nomimal 3/4-inch- {19-mm-) wide, stainless steel
ot Monel.

D, Wire: 0.080-inch {2.0-mum) nickel-copper alloy .
L. Manufacturers:  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. C & F Wire.

210 CORNER ANGLES

A, DPVC Corner Angles: 30 mils (0.8 mm) thick. minimum 1 by 1 inch {25 by 25 mm), PVC
according to ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface.

B.  Aluminum Corner Angles: 0,040 ingh (1.0 mm) thick, minimum | by | ingh {25 by 25 mm),
aluminum according o ASTM B 200 {ASTM B 209M), Alloy 3003, 3005, 3105, or 50405;
Temper H-14.

T

Stainless-Steel Corner Augles: 0.024 inch (0.61 mm) thick, minimum 1 by | inch (25 by 25
mm), slainless steel according Lo ASTM A 167 or ASTM A 240/A 240M, Type 304 ov
Type 316,

PLUMERING EQUIPMENT INSULATION 220716 - IR



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

PART 3 - EXECUTION

¥R
—_—

[FE}
[

T

EXAMINATION

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

1. Verily that sysiems and equipment o be insulated have been tesied and are free of
defects.
2. Verify that surfaces to be insulated are clean and dry.

Procced with installation only after unsatistaclory conditions have heen corrected.

PREPARATION

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

Rurface Preparation: Clean and prepare surfaces to be nsulaled.  Belore insulating, apply a
gorrosion coating to insulared surtaces as tollows:

L. Stainless Steel: Coat 300 series stalinless steel with an epoxy primer 5 mils (0.127 numn)
thick and an epoxy (inish § mily {0,127 mm) thick 1 operating in a lemperature range
between 140 and 300 degF (60 and 149 deg C). Consult coating manutacmrer for
appropriate coating materials and application methods for operating temperature range,

2. Carbon Steel: Coal carbon steel operating at a service lemperalure between 32 and 300
degF (0 and 149 deg C) with an epoxy coating. Consult coating manufacturer for
appropriate coaling materials and application methods for aperaling Lemperalure tange.

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

Mix insulating cements with clean potable water; if insulating cemenrs are to be in contact with
slainless-steel surlaces, use demineralized water,
GINTRAT, INSTALLATION RTQUIRTMENTS

Install insulation materials, aceessories, and finishes with smooth, straight, and even sarfaces;
free of voids throughont the length of equipment.

Install msulation materials, (orms, vapor barriers or retarders, jackets, and thicknesses required
for each item as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
aceessories that do nol correde, sollen, or otherwise allack insulation or jackel in either wet ov
Jdry state.
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D.

I

F.

G.

Install insulation with longitudinal seams at top and bottom of horizontal ruins.
Install multiple layers of insulation with longitudinal and end scams staggered,
Keep insulation materials dry during application and finishing.

Install insulation with tght longitdinal scams and end joints. Bond scams and joints with
adhesive recommended by insulation material manufacorer.

[nstall insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supporis, anchors, and other projections with vapor-barricr maslie,

l. 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 attachmeut to supported item to point of attachment to structure. Taper

and seal ends at atlachment Lo structure 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 recommended by insulation

material manufacturer.

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

(¥R

Apply adhesives, mastics, and sealanis al manulaeturer's recommended coverage rate and wel
and dry filin thicknesses.

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 oubward celinching 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 ourward clinching staples along edge ac 2 mnches {50 mm) o.c.

¥R}

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

4. Caover joints and seams with tape, according to insulation material manofactorer's written
instructions, to maintain vapor scal.
5. Where vapor barriers are 1ndicated, apply vapor-barrier masuic on scams and joints.

Cucinsulation ih a manner to avoid compressing insulation mare than 75 percent of its hominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due 1o thermal movement.
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N.  Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches {100 mm) beyond damaged arcas.  Adhere, siaple, and seal
patches similar to butt joints.

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

L. Vibration-coutrol deviges.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.
3.4 INSTALLATION OF EQUIPMENT. TANK, AND VESSEL INSULATION

A.  Mineral-Fiber, Pipe, and Tank Insulation Installation tor Tanks and Vessels: Secure insulation
with adhesive aud anchor pins and speed washers.

2.

f,

Apply adhesives according Lo manufaciurer's recommended coverage rales per unil area,
for 100 percent coverage of tank and vessel surfaces,

Groove and score insulation materials to fit as closely as possible to equipment, inchuding
contours.  Bevel insnlation edges for eylindrical surfaces for tight joints. Stagger end

joints.

Protect exposed corners with secured corner angles,
Install adhesively attached or self-sticking insulation hangers and speed washers on sides
of tanks and vessels as fallows:

a. Do not weld anchor pins to ASMT-labeled pressure vesscels.

b. Kelecl insulation hangers and  adhesive that are compatible with  service
temperature and with substrate.

c. On lanks and vessels, maximum anchor-pin spacing s 3 inches {75 mm) lrom
insulation end joints, and 16 inches (400 mm) o.¢. in both directions.

d Do not overcompress insulation during installation,

i

Cut and miter msulalion segments Lo 11l curved sides and domed heads ol lanks
and vessels.

[. Impale insulation over anchor pins and atlach speed washers.

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

e

Secure each layer of insulation with stainless-steel or alominum bands.  Select band
material compatible with insulation materials.

Where insulation hangers on cguipment and vessels are not permiled or praclical and
where insulation support rings are not provided, install a girdle network for securing
insulation. Streteh prestressed aiveraft cable around the diameter of vessel and make taut
with clamps, mmbuckles, or breather springs. Place one circumferential girdle around
equipment approximately § inches {130 mun from each end. Install wire or cable
between two circumlereniial girdles 12 inches (300 mm) o.c. Tnstall a wire ring around
gach end and around outer periphery of center openings, and streteh prestressed aireraft
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3.6

37

cable radially from the wire ring to nearest circumferential girdle. Install additional
circum(erential girdles along the body of equipment or tank al a minimum spacing of 48
iiches (1200 nun) o.¢. Use this network for securing insulation with tie wire or bands.

7. Stagger joinls between insulation layers ac least 3 inches (75 mm).

R. Install insulation in removable segments on equipment access deors. manholes,
handholes, and other elements that require frequent removal for service and inspection.

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

10. For equipment with surlace emperatures below ambient, apply mastic 1o open ends,
joints, seams, breaks, and puncores in insulation.

Flexible Elastomeric Thermal [nsulation [nstallacgon for Tanks and Vessels: Install insulation
over entire surface of tanks and vessels,

L. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.

INSTALLATION OF CALCIUM SILICATE INSULATION

Insulation lnstallation on Domestic Water Boiler Breechings:

L. Secure single-layer insulation with srainless-steel bands ar 12-inch (300-mm) incervals
and tighten bands without deforming insulation material.
2. Install two-layer insulation with joints tightly butted and staggered ac least 3 inches {75

mmd. Secwre inner layer with wire spaced at 12-inch (300-mm) intervals. Secure outer
layer with stainless-steel bands at 12-inch {300-mm) intervals.

On exposed applications without metal jacket, tinish insulaton surface with a skim coart
ol mineral-fiber, hydraulic-setting cement. When cement s dry, apply ilood coal of
lagging adhesive and press on one layer of glass cloth. Overlap edges ar least | inch {25
mmy. Apply finish coat of lagging adhesive over glass ¢loth. Thin finish coat to achieve
smoaoth, tniform finish.

¥R}

INSTALLATION OF FL.EXTRLE FLASTOMTRIC INSUT.ATION

Scal longiwdinal scams and end joints with manulaciurer's recommended adhesive o eliminate
openings in insulation that allow passage of air to surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicared, stall directly over bare insnlation or insulation with
factory-applied jackets.

| Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
2. Embed glass eloth belween two 0L062-inch- {1.6-mm-) thick coats of lagiing adhesive.
3 Completely encapsulate insulation with coating, leaving no exposed insuladon.
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B. Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight,

I

2. [nstall Tap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer’s recommended adhesive.

4. Install jacket with 1-1/2-inch {3%-mm) laps al longitudmal scams and 3-inch- (75-mm-)
wide joint strips at end joints.

5. Scal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation

with vapor-barrier mastic.

Where PV jackets are indicated. install with l-inch {25-mm) overlap at longimdinal seams and
end joints; for horizontal applications, install with longitudinal seams along top and bottom of
tanks and vessels. Scal with manufacturer's recommended adhesive.

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

Where metal jackets are indicated, install with 2-inch (50-nunm) overlap at longitudinal seams
and end jonts.  Ovwerlap longiludinal seams arranged o shed waler.  Scal end joints with
weatherproof sealant recommended by insulaton manofactorer. Secure jacket with stainless-
steel bands 12 inches {300 mm) o.¢. and at end joints.

Where PVDC jackets are indicated, install as follows:

1. Jackel can be wrapped in cigaretie fashion along lengih ol roll Tor insulation sysicms with
an outer circumference of 33-1/2 inches (850 mun) or less. 33-1/2-inch- {850-nun-)
circumference limit allows for 2-inch- {50-nun-) overlap seal. Using the length of roll
allows for longer sections of jacket to be installed at one time. Use adhesive on the Tap
seal. Visually inspect lap seal tor "fishmouthing," and use M'VDC tape along lap seal w
geeure joint.

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

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Daint jacket with paint
system identifled below and as gpecified in Division 09 painting Sections.

1. Flai Acrylic Finigh: Two (inish coals over a primer thal 13 compatible with jackel material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Lnterior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: Afrer adhesive has fully cured, apply two coats of
insulation manulaclurer's recommended proloctive coating,

Color: Final color ay sclected by Archileel. Vary firsl and second coats Lo allow visual
inspecton of the completed Wark.
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D. Do not field paint aluminum or stainless-steel jackets.

3.9 FIELD QUALITY CONTROL

A, Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections.
. Tests and Inspections:

L. Inspect field-insulated equipment, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one locationis) for each type of equipment defined in the
"Fquipment Tnsulation Schedule" Article. For large cquipment, remove only a portion
adeqguate to determine compliance.

D.  All insulation applications will be considered defective Work if sample inspection reveals

noncompliauce with requirements,

3.10 DOMESTIC WATER BOILER BREECHING INSULATION SCHEDULE
A, Round, exposed breeching and connector insulation shall be one of the following:

L. Caleium Silicate: 4 inches {100 mm) thick.

2. IMigh-Temperawure Mineral-Fiber Blanket: 3 inches {75 mm) thick and 3-1b/eu. I {48-
kgfeu. m) nominal density.

Higsh-Temperature Mineral-Fiber Board: 3 inches (75 nm) thick and 3-Ib/cu. ft. {48-
kg/en. my nominal density.

[¥E}

B.  Round, concealed breeching and connecror insulation shall be one of the tollowing:

Calcium Silicate: 4 inches {100 mm) thick.
2. High-Temperature Mincral-Fiber Blanket: 3 inches {75 mm) thick and 3-Ibicu. ft. {48-
kgfen. my nominal denyity.

3. High-Temperature Mineral-Fiber Board: 3 inches (75 nun) thick and 3-lb/cu. fi. {48-
kgfeu. my nominal density.
C.  Reelangular, exposed breeching and connector insulation shall be one of the following:
1. Caleium Silicate: 4 inches {100 mm) thick.
High-Temperacure Mineral-Fiber Blanket: 3 inches {75 mm) thick and 3-Ib/cu. fi. {48-
kgfow. my nominal density.
3. High-Temperacure Mineral-Fiber Board: 3 inches {75 mm) thick and 3-lb/cu. tr. {48-
kg/cu. m) nominal density.
D.  Rectangular, concealed breeching and conneetor insulation shall be one of the following:

l. Calcium Silicate: 4 inches (100 mm) thick.
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2. High-Temperature Mineral-Fiber Blanket: 3 inches (75 nun) thick and 3-Ib/icu. ft. {48-
kgfeu. my nominal density.

3. High-Temperature Mineral-Fiber Board: 3 inches (75 nun) thick and 3-lb/cu. fi. {48-
kg/ow. my nominal density.

3.11 EQUIPMENT INSULATION SCHEDULLE

AL Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

B. [nsulate indoor and autdoor equipment that s not factory msulated.

€. Domestic hot-water storage tank insulation ghall be one of the following, ot thickness w provide
an R-value of 12.5:

L. Cellular glass.
2. Mineral-Fiber Blanket: 3-Thécu. 11 (48-kg/cu. m) nominal density.
3. Mineral-Fiber Board: 3-1b/cu. ft. {(48-kgcu. m) nominal density.
4, Mineral-fiber pipe and Lank,
D.  Domestic waler glorage lank insulation shall be one of the following:
1. Cellular Glass: 2 inches (50 mm) thick.
2. Flexible Elastomeric: 1 inch {25 mm) thick.
3. Miungral-Tiber Blavket: 1 inch {25 mm) thick and 3-lbieu. ft. {48-kg/cu. mnominal
density.
4. Mineral-Fiber Board: 1 inch ¢25 mm) thick and 3-Ib/cu. ft. {48-kg/cu. m),
5. Mineral-Fiber Pipe and Tank: 1 inch (25 mm) thick.
6. Polyolefin: 1 inch (25 nun) thick.

312 INDOOR, FIELD-APPLIED JACKET KCTTEDULE

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

B. If more than one material is listed, selection from materials Listed is Contractor’s option.

L

Fquipment, Congealed;

Noue,

Aluminum, Smooth: (.020 inch (0.51 mm) thick.
Painted Aluminum, Smooth [0.020 inch {0.51 nm) thick,
Stainless Steel, Type 304, 0.020 inch (0.51 mm) thick.

B e

D.  Eguipment, Exposed, up to 48 Tnches {1200 mm) in Diameter or with Flat Surfaces up to 72
Inches {1800 mun):

I None.
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Aluminum. Smooth: 0.020 inch (0.51 mm) thick.

2.
3. Painted Aluminum, Smooth |0.020 inch (0.51 mm) thick.
4. Stainless Steel, Type 304,: 0.020 inch {0.51 nuny thick.

END OF SECTION 220716
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SECTION 220719 - TLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A Scetion includes insulating the following plumbing piping services:
1. Domestlie cold-water piping.
2. Domestic hot-water piping.
3. Domestic recirculatiug hot-water piping.
4. Domestic chilled-warter piping for drinking fountains.

A Sanitary waste piping exposed to freezing conditions.
6. Storm-watcer piping exposed Lo (reeving condilions.
7. Roof drains and rainwater leaders.
. Supplics and drains for handicap-aceessible lavatories and sinks,

B. Related Sections:
l. Divigion 22 Section "Plumbing Fquipment Tnsulation,"

1.2 SUBMITTALS
A Product Data: For each type of product indicated. Include thermal conductivity, water-vapor

permeance thickness, and jackets (both factory- and field-applied, it any).

B. Shop Drawings: Include plans, elevations, sections, delails, and atlachments o ather work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type

of insulation and hanger.

2. Detail attachment and covering of heal tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each tvpe of insulation.

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.

5 Detail removable insulation at piping specialties, equipment connections, and access
panels.

6. Detail application of field-applied jackets.

7. Dictail application at linkages of control devices.

C. Samples: For cach type of insulation and jackel indicated. Tdentily cach Sample, deseribing

product and intended use. Sample sizes are as follows:

= by —

Preformed Pipe Insulation Materials: 12 inches {300 mm) long by NPS 2 (DN 50).
Jacket Materials for Pipe: 12 inches (300 mm) long by NBS 2 (DN 500.

Sheet Jackel Materials: 12 inches (300 mm) square.

Manufacturer's Color Charts: For products where color is specified, show the full
range of colors available for cach type of linish material.
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D.

T-.

Qualification Data: For gualified Installer,

Material Test Reports: Frem a gualified testing ageney aceeptable to authoritics having
jurisdiction indicating, interpreting, and certifying test resnlis tor compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates ol lexts and Lest methods employed.

Ficld quality-control reports,

QUATITY ASSURANCT.

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

Surface-Burning Characteristics:  For insulation and related materials, as determined by
Lesting ideniical producls according o ASTM E 84 by a lesling agency acceplable lo
authoriries having jurisdiction. Factory label insulation and jacket materials and adhesive,
mastic, tapes, and cement material containers, with appropriate markings of applicable wsting
agency.

L. [nsulation Installed [ndoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less,

2. Insulation Installed Quidoors:  Flame-spread index of° 75 or less, and smoke-
developed index of 150 or less.

Mockups: Before installing insulation, build mockups for each type of insulation and finish
lisicd below Lo demaonstrate quality of insulation application and linishes. Build mockups in
the location indicated or, if not indicated, as directed by Architect. Use materials indicared
for the completed Work.

I Piping Mockups:

a.  One 10-[oot {(3-m) section of NPS 2 (DN 50) straight pipe.

b, One each of'a 90-degree threaded, welded, and flanged ¢lbow.

One cach of'a threaded, welded, and flanged tee fitting,

One NPS 2 (DN 50) or smaller valve, and one NP5 2-1/2 (DN 65) or larger

valve.

Four support hangets including hanger shicld and msert.

. One threaded strainer and one flanged smainer with removable potrion of
insulation.

g, One threaded reducer and one welded reducer.

h.  One pressure temperature tap.

i.  One mechanical coupling.

o o

2. For ¢ach mockup, labricaic cutaway seclions 1o allow observation of applicalion
details for insulation materials, adhesives, mastics. attachments, and jackets.

3 Notify Architeet seven days in advance of dates and times when mockups will be
construeted.
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4. Obtain Architect's approval of mockups before starting insulation application.
5. Approval of mockups docs not conslitule approval ol deviations [rom the Contract

1.6

Documents contained in mockups unless Architect specifically approves such
devialions in writing.

6. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.
7. Demeolish and remove mockups when directed.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

l. Supply and Drain Protective Shielding Guards: TCC AT17.1.

DELIVERY, STORAGE, AND HANDLIN(G

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 specified in
Division 22 Seetion "TTangers and Supports Tor Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insnlation application.
Before preparing piping Shop Drawings, establish and maintain elearance requirements for
installation of insulation and licld-applicd jackets and [inishes and Tor space requived for
maintenance.

Coordinate installation and testing ot heat tracing.

SCHEDULINCG

Schedule insulation application aller pressure lesting systems and, where required, aller
installing and testing heat tracing. Insulation application may begin on segments that have
satiglaclory Lest resulls.

Complete installavion and concealment of plastic matenals as rapidly as possible in cach arca
of construction.

PART 2 - PRODUCTS

2.1

INSULATION MATTERIALS

Comply with regquirements in "Piping Insulation Schedule, General,® "Indoor Piping
[nsulation Schedule,” "Outdoor, Aboveground Piping [nsulation Schedule,” and "Outdoor.
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Underground Piping Insulation Schedule" articles for where insulating materials shall be
applhied.
B. Products shall not contain asbestos, lead, mercury, or mercory compounds.
C. Products that come in contact with stainless steel shall have a leachable chloride content of

less than 50 ppm when tested according to ASTM C 871,

D. Insulation materials for use on austeuitic stainless steel shall be qualified as acceptable
aceording to ASTM C 795,

E. Foam insulatdon materials shall not use CFC or HCFC blowing agents in the manuntachwing
process.
F. Cellular Glass: Inorganic, incombustible, foamed or ¢ellulated glass with annealed, rigid,

hermetically scaled cells,  Fagtory-applied jackel reguirements are speeified in "Factory-
Applied Jackets" Article.

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

a.  Pitsburgh Coming Corporation; Foamglas.

2. Block Tnsulation: ASTM € 552, Type L.

3. Special-Shaped Insulation: ASTM C 552, T'ype 111

4, Preformed Pipe Tusulation without Jacket:  Comply with ASTM € 552, Type T1,
Class 1.

) Preformed Pipe Insulation with Factoryv-Applied [ASI] [ASI-SS8L]:  Comply with
ASTM C 352, Type 1T, Class 2.

6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585,

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermoserting resin.

Comply with ASTM € 353, Type Il and ASTM C 1290, Type I, Factory-applicd jacket
requirements are specitied in “"Facrory-Applied Jackers" Article.

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. CortainTeed Corp.; SoftTouch Duct Wrap.
b. Johns Manville, Microlite.
Knauf Tnsulation; Fricudly Teel Duct Wrap,

d. Manson Insulaton Inc.; Alley Wrap.
e, Owens Corning; SOFTR All-Service Duct Wrap.
H. Mineral-Fiber, Preformed Pipe Insulation:
L. Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited o, the following:

a.  Fibrex Insulations Tne.; Coreplus 1200,
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b. Johns Manville; Micro-Lok.
¢.  Knaul Insulation; 1000-Degree Pipe Insulation.
d. Manson Iusulation Tuc.: Alley-K.

¢ Owens Corning; Fiberglas Pipe Tnsulation.

2. Type T, 850 Deg F {454 Deg C) Matenials: Mineral or glass [ihers bonded with a
thermosetting resin. Comply with ASTM C 347, Type [ Grade A, with factory-
applicd AST or with factory-applicd ASI-SS81.. Tactory-applicd jacket requirements
are specified in "Factory-Applied Jackes™ Article.

2.2 INSULATING CTIMENTS

Al Mineral-Fiber Tnsulating Cement: Comply with ASTM O 195,

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

a. Ramco [nsulation, Inc.; Super-Stik.
B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196,

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. Ramco Insulation, Inc.; Thermokote V.

C. Mineral-Fiber, Tlydraulie-Setting  Insulating  and  Finishing Cement: Comply  with
ASTM C 449
L. Products: Subject to compliance with requirements, available products that may be

incorporaled 1nte the Work include, but are not limiied o, the following:

a.  Ramco Insulation, Inc.; Rameote 1200 and Quik-Cote.

2.3 ADHESTVES
A, Materials shall be compatible with insulation malerials, jacketls, and substrates and lor
bonding insularion to irself and to surtaces ro be insulated. unless ortherwise indicated.
B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing ne

flammable solvents, with a service temperature range of minus 100 to plus 200 deg T {minus
73 o plus 93 deg O).

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

a. Foster Brand. Specialty Construction Brands, Inc.. a business of H. B. Fuller
Company; 81-84.
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2. For indoor applications, nse adhesive that has a VOC coutent of 50 g/L or less when

caleulated according 1o 40 CFR 59, Subparl D {EPA Methad 24).
3. Use adhesive that complies with the testing aud produet requirements of the California

E.

Depariment of Health Services' "Standard Practice for the Tesling of Volalile Qrganic
Emissions from Various Sources Using Small-Scale Environmental Chambers,”
including 2004 Addenda.

Miungral-TFiber Adhesive: Comply with MTT-A-3318C, Class 2, Gradc A.

1.

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

a. Childers Brand, Specialrty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.

bh.  Eagle Bridges - Maraithon Indusiries; 225,

L. Foster Brand. Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70,

d. Mon-Eco Indusitries, Inc.; 22-25.

For indoor applications, use adhesive that hag a VOC content of 80 g L or less when
caleulated according to 40 CTR 59, Subpart Y {IFPA Method 243,

Use adhesive that complies with the Llesting and product requitements of the Calilornia
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emisstong Trom Varous Sources Using Small-Scale Environmenial Chambers,”
inclnding 2004 Addenda.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with M1L-A-3316C, Class 2, Grade A for
Bonding inswlation jacket lap seams and joints.

Products:  Subject 10 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, Inc., a business of H. B. Fuller
Company; CP-82,

b.  Eagle Bridges - Maraithon Indusiries; 225,

C. Foster Brand. Specialty Coustruction Brands, Inc.. a business of H. B. Fuller
Company; 85-2{.

d. Mon-Eco Industries, Inc.; 22-25,

For indoor applications, use adhesive that has a VOC content of 50 g L or less when
caleulated according to 40 CTR 59, Subpart 1Y {TFPA Method 24,

Use adhesive that complies with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emisgions from Various Sources Using Small-Scale Environmenial Chambers,”
mncluding 2004 Addenda.

PV Jacket Adhesive: Compatible with PV jacket.

L.

Products: Subject to compliance with requirements, available products that may be
incorporaled into the Work include, but are not limiwed Lo, the lollowing:
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a. Dow Corning Corporation; 739, Dow Silicone.
b, Johns Manville; Zesion Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
. D.1C. Plastics, Inc.; Welding Adhesive.
d.  Speedline Corporation; Polyco VP Adhesive.

24 MASTICS

For indoar applications, use adhesive that has a VOUC conienl of 50 g L or less when
calculated according to 40 CFR 59, Subpart D {EPA Method 24).

Us¢ adhesive that complics with the testing and product requirements of the California
Department of Health Services' "Standard Practice tor the Testing of Volatile Organic
Emissions from Various Sources Using Small-3cale Envirommental Chambers,”
including 2004 Addenda.

A, Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type 11

1.

For indoor applications, nse mastics that have a VOO content of 50 /L or less when
caleulated according to 40 CER 59, Subpart D {EPA Method 24),

B. Vapor-Batrier Mastic: Water based; suitable for indoor use on below-ambisnt services.

2.

3.
4.
5

i

2.

Products: Subject to compliance with requirements, available products that may be
ineotporaled into the Work inelude, but are not limited Lo, the Tollowing:

a. Foster Brand, Specialty Construction Brands, [ne., a business of H. B. Fuller
Company; 30-80/30-90,
h. Vimasco Corporalion; 749,

Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, (L013 perm (0.009 metric
perm) at 43-mil (1.09-mm) dry film thickness.

Serviee Temperature Range: Minus 20 1o plus 180 deg F {Minus 29 1o plus 82 deg C).
Solids Content: ASTM D 1644, 5R percent by volume and 70 percent by weighr.
Color: White.

Vapor-Rarricr Mastic: Solvent based; suitable for indoor use ou below-ambicent services.

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

a. Childers Brand, Specialry Construction Brands, Inc., a business of H. B. Fuller
Company; CP-30.

b.  Eagle Bridges - Marathon Industries; 501.

C. Foster Brand. Specialty Construction Brands, Inc.. a business of H. B. Fuller
Company; 30-35.

d. Mon-Eco Industries, Inc.; 535-10.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 mewic perm) at 35-mil
{0.9-mm) dry film thickness,
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3. Service Temperature Range: 0to 180 deg F (Minus 18 to plus 82 deg C).
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
5. Color: White.
D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services.
L. Products: Subject to compliance with requirements, available products that may be

incorporaled into the Work include, but are not limited Lo, the lollowing:

a.

b

c.

Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Encacel.

Cagle Bridges - Marathon ndustrics; 570.

Foster Brand. Specialty Construction Brands, Ine.. a business of H. B. Fuller
Company; 60-95/60-96.

2. Water-Vapor Permeance: ASTM T 1249, 0.05 perm (0033 metric perm) at 30-mil
{0.8-mm) dry iilm thickness.

3. Service Temperature Range: Minus 50 to plus 220 degF iMinus 46 to plus 104
deg C).

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.

) Color: White,

T-. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambicnt

Services.

L. Products: Subiject to compliance with requirements, available produets that may be
ncorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Tne., a business of H. B, Fuller

Company; CP-10.
b.  Eagle Bridges - Marathon Industries; 550.
c. Foster Brand, Specialty Construction Brands, Inc., a buginess ol 1T, B. Fuller
Company; 46-5{.

d. Mon-TFeo Industries, Tue.; 55-50.
c.  Vimasco Corporation; WC-1/AWC-S.

2. Water-Vapor Permeance: ASTM F 1249, LR perms { 1.2 metric perms) at 0.0625-inch
(1.6-mm) dry film thickness.

3. Service Temperature Range: Minus 20 o plus 180 deg F (Minus 29 1o plus 82 deg C).

4. Solids Content: 60 percent by volume and 66 percent by weight.

) Color: White,

2.5 LAGGING ADHESIVES
A, Description: Comply with MTT-A-3316C, Class T, Grade A, and shall e compatible with

insulation materials, jackets, and substraies,

1.

For indoor applications, nse lagging adhesives that have 2 VOC content of 50 &/L or

less when caleulated according to 40 CFR 59, Subpart D { EPA Method 24).
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2. Products: Subject to compliance with requirements, available products that inay be
incorporated mto the Work include, but are not mited o, the following:
a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CT-30 AHV2,
b.  Foster Brand, Specialty Construciion Brands, Ine., a buginess ol 11, B. Fuller
Company; 30-36.
¢, Vimasco Cotporation; 713 and 714,
3. Firc-resistant, water-based lagging adhesive and coating for use indoors 1o adhere
fire-resistant lagging cloths over pipe insulation.
4, Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg O,
5. Celor: White.
2.6 STALANTS

Joiut Sealants:

e

A

Joint Sealants tor Cellular-Glass and Phenolic Produets: Subject 1o complianee with
requirements, available products that may be incorporared into the Work include, but
are not limited to, the following:

a.  Childers Rraud, Specialty Construction Brands, Tnc., a business of H. R, Tuller
Coampany; CP-76.
Eaale Bridges - Marathon Industries; 405,

¢.  Foster Brand, Specialty Construction Brands, Inc., a business ol 1. B. Fuller
Company; 30-45.

d. Mon-Teo Tndustries, Tuc.; 44-05.

c.  Piusburgh Corning Corporation; Pitiscal 444.

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

Service Temperature Range: Minug 100 w plus 300 deg F (Minus 73 (o plus 149
deg C).

Color: White or gray,

For indoor applications, nse sealants that have a VOC content of 420 /L or less
when calculated according to 40 CFR 59, Subpart 1Y (FPA Method 24),

Use gealants that comply with the testing and producl requirements of the Calilornia
Department of Health Services' "Standard Tractice for the Testing of Volatile
Organic Tmissions from Various Sources Using Small-Scale  Tiuvironmental

Chambers," including 2004 Addenda.

FSK and Metal Jacket Flashing Sealancs:

L.

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

a.  Childers Rrand, Speeialty Construction Rrands, Tne., a business of H. B, Tuller
Company; CP-76.
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Eagle Bridges - Marathon Industries; 405,

¢.  Foster Brand, Specially Construction Brands, Inc., a business of TI. B. Fuller
Company; 95-44,

d. Mon-Teo Tndustrics, Tng.; 4405,

2. Materials shall be compatible with msulation materialy, jackets, and subsirates.

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

4, Scrvice Temperature Range: Minus 40 to plus 250 deg T (Minus 40 to plus 121
deg Q).

A Color: Aluminum.

6. For indoor applicationg, use scalants thal have a VOO content of 420 /L or less
when calculated according to 40 CFR 59, Subpart D {EPA Method 24).

7. Use sealants that comply with the testing and product requirements of the California
Department ol ITealth Services' "Standard Praclice for the Tesung ol Volatle
Organic  Emissions  from  Various Sources Using Small-8Scale  Enviromnental
Chambers," including 2004 Addenda.

C. AS] Flashing Scalants, and Vinyl, PVIXC, and PV Jackel Flashing Scalanis:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, bur are not limited o, the following:
a. Childers Brand, Specialty Construction Brands, Tuc., a business of H. B.

Fuller Company; CP-76.

2. Malterials shall be compatible with insulation materials, jackets, and substirales.

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

4, Service Temperature Range: Minus 40 to plus 250 deg F {(Minus 40 to plus 12)
deg ).

s Color: White.

6. For indoor applications, use scalants thal have a VOUC content of” 420 g/L or Tess
when calculated according to 40 CFR 59, Subpart D {EPPA Method 24).

7. Use scalants that comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Tmissions from Varions Sources Using  Small-Scale Tuvironmental
Chambers," including 2004 Addenda.

2.7 FACTORY-APPLIED JACKTTS
A Insulation system schedules indicate factory-applicd jackets on various applications. When

tactory-applied jackets are indicated, comply with the following:

L.

2.

ASI: White, kraft-paper. fiberglass-reintorced serim with aluminum-toil backing:
complyving with ASTM C 1136, Type L

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

FSK Jacket:  Aluminum-loil, [iberglass-reinforeed serim with kraii-paper backing;
complying with ASTM C 1136, Type 11
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28

210

FIELD-APPLIED FABRIC-REINFORCING MESH
Woven Glass-Tiber Fabrie: Approximately 2 07./3q. vd. (68 g, m) with a thread count of
[{) strands by 10 strandsisg. . {4 strands by 4 strandssq. mm) for covering pipe and pipe

fittings.

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, Ine., a business of H. B.
Fuller Company; Chil-Glas Number 190.

Woven Dalyester Fabric: Approximately 1 0z./sq. vd. (34 g/sq. m) with a thread count of 10
sirands by 10 surands/gq. in. (4 strands by 4 sirands/sq. mm), in a Leno weave, [or pipe.

1. Products: Subject o compliance with requirements, available products thal 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; Mast-A-Fab,
b. Yimasco Corporation: Elastatab 894,
FIELD-APPLIED CLOTITS

Waoven (flass-Fiber Fabric: Comply with MIL-C-20079H, Type 1, plain weave, and presized
a minimum of 8 0z./sg. yd. (271 g/sq. m).

L. Products: Subject to compliance with requirements, available products that may be
incorporaled nto the Work inelude, but are not imited o, the following:

a. Alpha Associates, Ine.; Alpha-Marilex 84215 and 84217/9485RW, Luben 59,

FTET.D-APPLITD JACKTETS

Field-applied jackets shall comply with ASTM C 921, Type 1, unless othaerwise indicated.
PVC Jacket:  Tligh-impact-resistant, UV-resistant PVC complying with ASTM T 1784,
Class 16354-C; thickness as scheduled; roll stock ready tor shop or field cutting and forming.

Thickness is indicated in field-applied jacket schedules.

l. Products: Subject to compliance with reguirements, available products that may be
incorporaled o the Work include, but are not imiied Lo, the Tollowing:

a. Tohns Manville; Zeston.

. P.I.C. Plastics, Inc.; FG Series.

¢. Prote Corporation; LoSmoke.

d. Speedline Corporation; 8SmokeSafe.
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2. Adhesive: As recomunended by jacket material manufacturer.
3. Color: Color-code jackets based on system.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricale.

a. Shapes:  45- and 90-degree, shorl- and long-radius elbows, lees, valves,
flanges. unions, redncers, end caps, soil-pipe hubs, traps, mechanical joinis,
and P-trap and supply covers for lavatories.

C. Metal Jacket:
I Products: Subject to compliance with requirements, available products that may

be incorporated into the Work include, but are not limited ro, the following:

a. Childers Brand, Specialty Constuction Brands, Inc., a business of H. B.
Fuller Company; Metal Jacketing Systems.

b. ITW Insulation Systems; Aluminum and Stamless Steel Jacketing.

¢ RIR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005,

3105, or 5005, Temper T1-14,

a. Factory ent and rolled to size.

b. Finish and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier Tor Indoor Applications:  1-mil- {0.025-mm-) thick, heal-
bonded polyethylene and kraft paper

d. Moisture Barrier for Outdoor Applications:  3-mil- {0.075-mm-) thick. heat-
bonded polyethylene and kraft paper.

e Factory-Fabricated Fitting Covers:
1y Same material, finish. and thickness as jackst.

2)  Preformed 2-picce or gore, 45- and 90-degree, shorl- and long-radius
glbows.

3)  Tee covers.

4} Flange and union covers.

5)  Eud caps.

6)  Beveled collars.

7y Valve covers.

8) Tield fabricate fitling covers only if factory-fabricaled titlling covers are
not available.

3. Stainless-Steel Tacker: ASTM A 167 or ASTM A 240/A 240M.

a. Sheet and roll stock ready for shop or field sizing or Factory cut and rolled o
size.

h. Maternial, tinish, and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier for lndoor Applications:  L-mil- {(0.025-min-) thick, heat-

bonded polyethylene and krail paper 3-mil- (0.075-mm-} thick, heat-honded
polyethylene and kraft paper.
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d. Moisture Barrier for Outdoor Applications: 3-mil- {0.075-mm-) thick. heat-
bonded polyeihylene and krali paper.

2. Factory-Fabricated Fitting Covers:

17 Same material, finish. and thickness as jacket,

2)  Preformed 2-piece or gore, 45- and 90-degree, shorl- and long-radius
elbows.

3y Tee covers,

4} Flange and union covers.

5)  Eud caps.

6)  Beveled collars.

T Valve covers.

8)  Ticld fabricate fittiug covers only if factory-fabricated fitting covers are
nol available.

D. Underground  Direct-Boried  lacker 125-mil- (3.2-mm-) thick wvapor barrer and

waterproofing membrane consisting of a rubberized bituminous resin reiuforced with a
waven-slass Ther or polyester serim and laminaled alumimum ioil.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, bur are not limited o, the following:
a. Pittsburgh Corning Corporation; Pittwrap.
b. Polyguard Products, Ine.; Insulrap No Toreh 125,
2.11  TAPES
A, ASI Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,

complying with ASTM C 1136,

L.

a.
b.
d.
2.
3.
4.
5.
0.
7.
B. FSK Tape:

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

ABIL Ideal Tape Division; 428 AWTF ASJ.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836,
Compac Corporation; 104 and 105.

Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

Width: 3 inches {75 mm).

Thickness: 11.3 mils (0.29 mm).

Adhesion: 90 ounces foree/ineh (1.0 N/mm) in width,
Elongation: 2 pereent.

Tensile Strength: 40 [bf/inch (7.2 N/mm) in width.

ASI Tape Disks and Squares: Precul disks or squares o AST ape.

Foil-face, vapor-relarder lape matching laclory-applied jacket with acrylie

adhesive; complying with ASTM C 1136,
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L. Products: Subject to compliance with requirements, available products that inay be
incorporated nto the Work include, but are not imited o, the lollowing)|
a. ABI, [deal Tape Division; 491 AWF FSK.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827,
c. Compac Carporation; 110 and 111,
d. Yenture Tape; 1525 CW NT. 1528 CW, and 1528 CW/SQ.
2. Width: 3 inches {75 mm).
3. Thickness: 6.5 mils (0.16 mm).
4. Adhesion: 90 ounces forcefineh (1.0 N/mm) in width.
s Flongation: 2 percent.
6. Tensile Strength: 40 Thifineh (7.2 NX/mm) in width,
7. FSK Tape Disks and Squares: I'recut disks or squares of FSK tape.
C. PV Tape:  White vapor-retarder tape matching field-applied VO jacket with acrylic

adhesive, suitable for indoor and outdoor applications.

1.

VR

o

Products: Subject 1o compliance with requirements, available products thal may be
incorporated into the Work inclunde, but are not limited to, the following:

a. ABL [deal Tape Division; 370 White PVC tape.
l>. Compac Corporation; 130,
C. Yenture Tape; 1506 OW NS,

Width: 2 inches (50 mm).

Thickness: 6 mils {0.15 nun).

Adhesion: 64 gunces forcefineh (L7 N/mm) in width.
Elongarion: 500 percent.

Tensile Strength: 18 Ibifingh (3.3 N/mm) in width,

D. Aluminum-Foil Tape: Vapor-relarder lape with acrylic adhesive.

1.

e Lo

>

Products: Subject to compliance with reguirements, available products thal may be
icorporated into the Work include, but are not limited to, the followin]:

juv)

ABIL [deal Tape Division; 488 AW,

Avery Dennison Corporation, Speeially Tapes Division; Fagson 0800.
c. Compac Corporation; 120,

d. Venture Tape; 3520 OW.

=

Width: 2 inches (50 mm).

Thickness: 3.7 mils (0.093 mm).

Adhesion: 100 ounces forcench (1.1 Nmm) in width.
Elongation: 5 pereent.

Tensile Strength: 34 [bffinch (6.2 Nfmm) in width.
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2.12 SECUREMENTS

A, BRands:

1. Products: Subject o compliance with reguirements, available products that may be
incorporated into the Work inclnde, but are not imited to, the following:
a. ITW Insulation Systems; Gerrard Strapping and Seals.

b. RPR Products, Inc.; Insul-Mate Strapping and Seals.

2. Stainless Steel: ASTM A 1687 or ASTM A 24(°A 240M, Type 316, 0015 inch {0.38
mmy) thick. 1/2 inch (13 mm) or 3/4 inch { 19 mm) wide with wing seal or closed seal.

3. Aluminum: ASTM B 209 {ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper 1T-14, 0.020 inch {051 mm) thick, 1/2 inch {13 mm) wide with wing seal.

B. Suaples:  Quuward-clinching insulation staples, nominal 3/4-inch- {19-mm-) wide, stainless
steel or Monel.
C. Wire: 0.080-inch {2.0-mm) nickel-copper alloy.

L. Manufacturers: Subject to compliance with requirements, available manufacturers
olfering producis that may be incorporated o the Work include, but are not limiled
to, the following:

a. C & F Wire.
2.13 PROTECTIVE SITTELDINGG {7UJARDS
Al Pratective Shielding Pipe Covers,

L. Manufacturers: Subject to compliance with requiremnents, available manutacturers
offering products that may be incorporated into the Work include. but are not limited
Lo, the following:

a. Engincered Brags Company.

b. Lusul-Teet Products Co.; a subsidiary of MVYG Molded Products.

c. Metuire Manufacturing,

d. Plumberex.

e Trucbro; a brand of TPS Corporation.

[. Zurn Tnduswries, LLC; Tubular Brass Plumbing Products Operation.

2. Description:  Manntactured plastic wraps for covering plumbing fixture hot- and
cold-water supplies and trap and drain piping. Comply with Americaus with
Disabilities Act (ADA) requirements.

B. Pratective Shielding Piping Enclosores,:
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L. Manufacturers: Subject to compliance with requirements, available manufacturers
ofTering producis that may be incorporated into the Work include, but are not limiled
to, the following:
a. Truebro; a brand of IPS Corporation.
b. Zurn Industwries, LLC; Tubular Brass Plumbing Produets Operalion.
2. Description: Manulactured plastic enclosure Tor covering plumbing ixiure hot- and

cold-water supplies and trap and drain piping. Comply with ADA requirements.

PART 3 - EXECUTION

3.1

[¥E}
[

A

EXAMINATION

Examine substrales and conditions for complianee with regquirements for installation
tolerances and other conditions affecting performance of insulation application.

L.
2.

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

Proceed with installation only afler unsalistaclory conditions have been correeted.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remowve materials that
will adversely allect insulation applicalion.

Suriace Preparalion: Clean and prepare surfaces Lo be insulated. Belore insulaling, apply a
corrosion coating to insulated surfaces as follows:

L.

Stainless Steel: Coat 300 series staindess steel with an epoxy primer 5 mils {0127
mm} thick and an ¢poxy finish 5 mils (0.127 mm) thick 10 operating in a Lemperalure
range between 140 and 300 deg F (60 and 149 deg ). Consult coating manufaciurer
for appropriate coating materials aud application methods for operating temperature
range.

Carlron Steel: Coat carbon steel operating at a service temperature etween 32 and
300 deg F (0 and 149 deg €) with an epoxy coating.  Consull coaling manulaciurer
for appropriate coating materals and application methods for operating temperature
range.

Coordinawe insulation installalion with the trade installing heat tracing.  Comply wilh
requirements for heat tracing that apply to msulation.

Mix insulating cements with clean potable water: it insulating cements are to be in contact
with stainless-steel surfaces, use demincralized water.
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33 GENERAL INSTALLATION REQUIREMENTS

A, Install insulation materials, accessorics, and finishes with smooth, straight, and cven surfages;

free of voids throughont the length of piping including fittings, valves, and specialties.

B. [nstall insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of pipe system as specified in insulation system schedulss,

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

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

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

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

Q. Keep insulation materials dry during application and finishing,

H. Install insulation with tight longitudinal seams amd end joints. Bond seams and joints with

adhesive recommended by insnlation material manufacorer.
L Install insulation with least number of joints practical.

I Where vapor barrier 18 indicated, seal joints, seams, and penetrations in insulation at hangets,
supports, anchors, and other projections with vaper-barricr mastic,

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

2. For insnlation application whare vapor barriers are indicated, extend insulation on

anchor legs from point of attachment to supported item to point of attachment to

structure. Tapeor and s¢al ends aw auachment Lo strueture with vapor-barrier mastic.

Install insert materials and install insulation to rightly join the insert. Seal insulation

to insulation inserts with adhesive or sealing compound recommended by insulation

material manufacirer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Tnatall shields
over Jacket, arranged Lo proteet jacket [rom lear or puncture by hanger, support, and
shield.

3

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

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket Light and smooth.
2. Cover circumferential joints with 3-inch- {75-mun-) wide strips, of same material as

insulation jacket. Sceure strips with adhesive and outward clinching staples aloug
both edges of strip, spaced 4 inches {100 mm) o.c.

Overlap jacket lougitudinal scams at least 1-1/2 inches (38 mm). Tnstall insulation
with longiludinal seams al botlom of pipe. Clean and dry surizee Lo receive sell-

[FE}
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.

3.4

sealing lap. Staple laps with outward clinching staples along edge at 2 inches (50
mmj o.c.

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

Cover joints and seams with tape, according to insulation material manufacturer's
written instructions, to maintain vapor seal,

Where vapor barriers are indicaled, apply vapor-barrier mastic on scams and joints
and at ends adjacent to pipe flanges and fittings.

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

Finish installadon with gystems al operating condilions.  Repair joint separationg and
cracking due to thermal mavement.

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

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

L. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplales and data plates.
4. Cleanouts.
PENETRATIONS
A. [nsulation Installation at Roo? Penerrations: Install insulation continuonsly throngh roof
penetrations,

l. Seal penetrations with flashing sealant.

2. For applications requiring only ndoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiting indoor and outdoor
insulation, install insulation for owdoor applications lLghtly joined lo indoor
isulation ends. Seal joint with joint sealant.

3 Fxtend jacket of outdoor insulation outside roof flashing at least 2 inches (50
mm) below top of roof tlashing.

4, Scal jacket to roof flashing with flashing scalant,

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant
¢ Insulation Installation al Aboveground Exicrior Wall Penclrations:  Tnslall insulation

continnously through wall penetrations.

Scal penctrations with flashing scalant.
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2. For applications requiring only indoor insulation, terminate insulation inside wall

surlace and scal with joint sealant. For applications requiring indoor and ouldoor
isulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Scal joint with joint sealant.

3. Extend jacker of outdoor insulation outside wall flashing and overlap wall
flashing at least 2 inches (50 mum).
4. Seal jacket to wall flashing with tlashing sealant.

[nsulation [nsatallation at [nterior Wall and Partition Penetratons {That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

Tnsulation Tnstallation at Fire-Rated Wall and Partition Penetrations:  Tnstall insulation
continuously through penctrations of fire-raied walls and partitions.

1. Comply with requirements in Division 07 Scclion "Penetration Firestopping® lor
firestopping and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:
L. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through lire-rated assembhies.  Comply with requirements i
Division {7 Section "Penetration Firestopping.”

3.5 GENERAL PIPE INSULATION INSTALLATION

A.

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

Insulation Installation on Fittings, Valves, Strainers. Flanges, and Tnions:

l. Install insulation owver fittings, valves, strainers, flanges, unions, aud other
gpeciallies with continuous thermal and vapor-retarder integrity unless otherwise
indicated.

2. Insulate pipe clbows using preformed fiing insulalion or milered [lilings made
from same material and density as adjacent pipe insnlation. Each piece shall be
butted tightly against adjoining picee and bonded with adhesive,  Till joints,
seams, voids, and irregular surfaces with msulating cement linished o a smooth,
hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee Nitlings with preformed llling maulalion or seelional pipe Tngulation
of same material and thickness as used for adjacent pipe. Cur sectional pipe
insulatien to fit. Butt cach scction closcly to the next and hold in place with tic
wire. Bond picees with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of
same malerial, density, and thickness as used lor adjacent pipe. Owerlap
adjoining pipe insulation by not less than two tmes the thickness of pipe
insulation, or one pipe diameter, whichever is thicker, Tor valves, insulate up to
and meluding the bonnetg, valve stulfng-box swds, bolis, and nus. Fill joints,
seams, and iwregular surfaces with insulating cenent.
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Insulate strainers using preformed fitting insulation or sectional pipe insulation of
gsame malerial, density, and thickness as used [or adjacent pipe. Owverlap
adjoining pipe insulation by uot less than two times the thickness of pipe
insulation, or onc pipe diameler, whichever is thicker. Till joints, scams, and
irregular surfaces with insulating cement.  Insulate straihers so strainer basket
flange or plug can be easily removed and replaced without damaging the
insulation and jacket. Provide a removable reusable insulation cover. For below-
ambient setrvices, provide a design that maintains vapor barrier.

Insulate ilanges and uniong using a section of oversized prelormed pipe
insulation. Owerlap adjoining pipe insulation by not less than two times rhe
thickness of pipe insulation, or one pipe diameter, whichever is thicker.

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

For services not specified to receive a ficld-applied jacket except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PV end caps. Tape IVC
covers Lo adjoining insulalion facing using PV Lape.

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

Insulate instrument eomnections for thermometers, pressure gages, pressure tempaerature
Laps, lesl connections, [Tow meters, sensors, swilches, and transmitters on insulaied pipes.
Shape insulation at these connections by tapering it to and around the connection with
insulating cement and (inish with ITnishing cemend, mastic, and Mashing sealant.

Install remavable imsulation covers at locations indicated. Installadon shall eoniorm w
the following:

Lot

Make removable flange and union insulation trom sectional pipe insulation of
same thickness as thal on adjoining pipe.  Tnsiall same insulaton jackel as
adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or nnion long at least two times the insularion thickness
over adjacent pipe insulation on each side of flange or union. Secure flange
cover 1h place with stainless-sice! or aluminum bands.,  Sclecl band material
compatible with insulation and jacket.

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

When covers are made from block insulation, make two halves, each consisting
ol mitered blocks wived Lo stainless-steel fabric. Sceure this wire frame, with its
attached insulation, to flanges with te wire. Extend insulation at least 2 inches
(50 mm) over adjacent pipe insulation on each side of valve. Fill space Detween
flange or nnion cover and pipe insulation with insulating cement.  Finish cover
assembly with insulating cement applied in two coats.  After first coat is dry,
apply and trowel second coal o a smooth (inish.

Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.
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3.6 INSTALLATION OF CELLULAR-GLASS INSULATION

A. Insulation Tnstallation on Straight Pipes and Tubes:
1. Sceure each layer of insulation o pipe with wire or bands and tighten bands

without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, amd
protrusions with vapor-barrier mastic and joint scalant,

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

4. For insulation with factory-applied jackets on below-ambient services, do not
staple longitudinal tabs. Tnstead, secure tabs with additional adhesive as
recommended by insulation malerial manulacwurer and seal with vapor-barrier
mastic and tlashing sealant.

B. Insulation Installation on Pipe Flanges:

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

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

3 Fill voids between  inner circumtercuce of flange  insulation and  outer
circumlerence ol adjacent straight pipe segments with cul sections of cellular-
glass block insulation of same thickness as pipe insulation.

4. Install jacket material with manulacwrer's recommended adhesive, overlap scams
at Teast 1 inch {25 mm), and seal joints with tlashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

L. Install preformed sections of same marterial as straight sesments of pipe
insulation when available.  Sceure according Lo manuiacturer's  wrillen
instructions.

2. When preformed sections of insulation are not available, install mitered sections
of cellular-glass insnlation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialiies:

L. [nstall preformed sections of cellnlar-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation
withoul disturbing insulation.

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

4,

3.7 INSTATLATION OF MINERAL -FIBER INSUL ATION

A. Tnsulation Tnstallation on Straight Pipes and Tubes:
L. Secure each layer of preformed pipe insulation to pipe with wire ot bands and

tigshten bands without deforming insulation materials.
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2. Where vapor barriers are indicated, seal longitudinal seams, end joiuts, and
protrusiong with vapor-barrier mastic and joint scalant.

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

4, For insulation with factory-applied jackets on below-ambient surfaces. do not
staple longitudinal tabs. Instead, secure tabs with additional adhesive as
recommended by insulation material mamutacmrer and seal with vapor-barrer
mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

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

2. Make width of insulation seetion same ag overall width of flange and bolis, plus
twice the thickness of pipe insulation.

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

4, Install jacket maicrial with manulacwurer's recommended adhesive, overlap scams
at least 1 inch {25 nun), and seal joints with flaghing sealant.

C. 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
scetions of pipe insulation, to a thickness cqual to adjoining pipe insulation.
Seeure insulation malerials with wire or bands.

D. [nsulation Installation on Valves and Pipe Specialties:

L. Install preformed sections of same marterial as straight sesments of pipe
insulation when available.

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

3. Arrange insulation o permil aceess o packing and o allow valve operation
without disturbing insulation.

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

38 FIELD-APPLIED JACKET INSTALT ATION

A, Where glass-cloth jackets are indicared, insrall directly over bare insulation or insulation
with lactory-applicd jackets.

1.

¥R}

Draw jackel smooth and tight o surface with 2-inch {50-mm) overlap al scams
and joints.

Fmbed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging
adhesive.

Completely encapsulate iusulation with coating, leaving no exposed insulation.
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B. Where FSK jackets are indicated. install as follows:

3.9

3.10

Draw jacket material smooth and tight.

I

2. [nstall Tap or joint strips with same material as jacket.

3. Secure jacket to insulation with manufacturer’s recommended adhesive.

4. Install jacket with 1-1/2-inch {38-mm) laps al longiwdinal scams and 3-inch-
(75-mm-) wide joint strips at end joines.

5. Scal openings, puncturcs, and breaks in vapor-retarder jackets and exposed
insulation with vapor-barrier masfic.

C. Where PV jackets are indicated, install with l-inch (25-mm) overlap at longitndinal

seams and end joints. Seal with manufacturer's recommended adhesive,

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

D. Where melal jackels are indicated, install with 2-inch {50-mm) overlap at longwdinal
seams and end joints.  Overlap longitudinal seams arranged to shed water. Seal end
joints with weatherprool sealant recommended by msulaton manufacturer. Secure jackel
with stainless-steel bands 12 inches (300 mm) o.c. and at end joints.

FINISHES

A Insulation with ASI, Glass-Cloth, or Other Pamtable Jackel Material: Painl jackel with
paint system ideutified below and as specified in Division 09 painting Sections.

L. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coal paint.  Add fungicidal agent o render fabric mildew
proof.

a. Finish Coat Marerial: I[nterior, tlat, latex-emulsion size.
B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats

of insulation manulaclurer's recommended proteclive coaling,

C. Color: Final color as sclecled by Archiicel. Vary first and second coats wo allow visual
ispection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL

A, Testing Agency: Engage a qualified testing agency to perform tests and ingpecrions.
B. Perform tests and inspections.
C. Tests and Inspections:
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L. Inspect pipe, fittings, strainers. and valves, randomly selected by Architect, by

removing [icld-applied jackel and msulatton m layers m reverse order of their
istallation.  Extent of inspection shall be linited to three locatious of straight
pipe, three Tocatdons of threaded titlings, three lTocations of welded fitings, two
locarions of threaded strainers, two locations of welded strainers, three locations
of threaded valves, and three locations of flanged valves for each pipe service
defined in the "Piping Insnlation Schedule, General” Article.

D. All insulation applications will be considered defective Work it sample inspection reveals
noncompliance with requirements.
3.11  PIPING INSULATION SCHEDULE. GENERAL
A. Acceptable preformed pipe and wbular insulation materials and thicknesses are identitied

for cach piping system and pipe size range.  If more than one material 15 listed for a
pipmng sy jullh g
piping system, sclection rom materials listed 1s Contractor's oplion.

B. [tems Noto 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 tittings unless there is a potential for personnel injury.

3.2 INDOOR PIPING INSULATION SCHEDULE

A Domestic Cold Water:
L. NPS 1 {DN 25) and Smaller: Insnlation shall be ong of the following:
a. Cellular Glass: 1-1/2 inches (38 mmun) thick.
[2. Miueral-Filer, Preformed Pipe Tnsulation, Type T 1ineh £25 mm) thick,
2. NPS 1-1/4 (DN 32) and Larger: Insulation shall be one of the (ollowing:
a. Celular (Flass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Pretormed Pipe [nsolation. Type I 1 inch {25 mm) thick.
B. Domestic Hot and Recireulated Hot Water:
I NI'S 1-1/4 {DN 32) and Smaller: Insulation shall be one of the following:
a. Cellular Glass: 1-1/2 inches {38 mun) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type o 1inch {25 mm) thick.
2. NPS 1-1/2 (N 40) and Larger: Insulation shall be one of the [ollowing:
a. Cellular Glass: 1-1/2 inches (38 mm) thick.
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by. Mineral-Fiber, Preformed Pipe Insulation. Type I 1 ineh {25 nun) thick.
C. Domestic Chilled Water {Potable):
1. All Pipe Sizes: Tnsulation shall be ong ofthe following:
a. Cellular Glass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Preformed Pipe [nsulation. Type I 1 inch {25 mm) thick.
D. Stormrwater and Overtlow:
L. All Iipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 1-1/2 inches (38 nun) thick.
b. Mineral-Tiber, Preformed Pipe Tnsulation, Type T 1 ineh {25 mm) thick,
E. Rool Drain and Overllow Drain Bodies:
1. All Pipe Sizes: Insulation shall be ong ol the Dollowing:
a. Cellular Glass: 1-1/2 inches (38 mm thick.
b. Mineral-Fiber, Preformed Pipe [nsualation. Type 11 | inch {25 nun) thick.
F. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing

Fixtures lor Peaple with Disabililics:

1. All Pipe Sizes: Insulation shall be one of the lollowing:
a. Mineral-Fiber, Preformed Pipe lnsulation, Type l: 12 inch {15 num)
thick.
G. Sanitary Waste Piping Where Heal Tracing Ts Tnstalled:
1. All Pipe Sizes: Insulation shall be one ofthe Tollowing:
a. Cellular Glass: 2 inches (30 mm) thick,
b. Mineral-Fiber, Preformed Pipe [nsulation. Type I 1-1/2 inches {38 mun)
thick.
IM. Floor Drrains, Traps, and Sanilary Drain Piping within 10 Feel (3 m) of Drain Receiving

Condensate and Equipment Drain Warter below 60 Deg F (16 Deg C):

L. All Pipe Sizes: Insulation shall be one of the following:
a. Cellular Glass: 1-1/2 inches {38 nun) thick.
. Mineral-Fiber, Preformed Pipe Insulation, Typel: 192 inch (13 mm)
thick.
L Hot Service Drains:
l. All Pipe Sizes: [nsulation shall be[ one of] the fallowing:
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a. Cellular Glass: [1-1/2 inches {38 mun)] <Insert dimension™ thick.
b. Mineral-Fiber, Preformed Pipe, Type T or I1: |1 inch {25 mm)| <Ingert
dimension> thick.
1. Hot Service Vents:
L. All Pipe Sizes: Insulation shall be[ one of] the following:
a. Cellular Glass: [1-1/2 inches {38 mun)] <Insert dimension> thick.
b. Mineral-Fiber, Preformed Pipe, Type T or Iz |1 inch {25 mm)| <Ingert

dimension> thick.

313 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A Damestic Water Piping:
L. All Pipe Sizes: [nsulation shall be one of the following:
a. Cellular Glass: 2 inches {50 mm) thick.
L. Miuneral-Fiber, Preformed Pipe Insulation, Type I 2 inches (30 mm)
thick.
B. Daonestic Hot and Recirculated Hot Water:
L. All Pipe Sizes: [nsulation shall be one of the following:
a. Cellular Glass: 2 inches {50 mm) thick.
. Mineral-Fiber, Preformed Pipe Insulation, Type I 2 inches (50 mm)
thick.
C. Sanitary Waste Piping Where Heat Tracing Is Installed:
L. All Pipe Sizes: [nsulation shall be[ one of] the following:
a. Cellular Glass: 2 inches {50 mm) thick.
Iy, Miuneral-Fiber, Preformed Pipe Tusulation, Type . 2 inches {30 mm)
thick.
. Hor Service Drains:
L. All Pipe Sizes: Insulation shall be[ one of] the following:
a. Cellular Glass: 1-1/2 inches (38 mun) thick.
L. Mineral-Fiber, Preformed Pipe Insulation. Type I | inch {25 mm) thick.
L. TTol Serviee Venis:
1. All Pipe Sizes: Insulation shall be] one of| the following:
a. Cellular Glass: 1-1/2 inches (38 mm) thick.
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by. Mineral-Fiber, Preformed Dipe Insulation, Type Il 1 ineh (25 mum)

thick.

314 QUTDOOR, UNDERGRQOUND PIPTNG INSULATION SCTIEDULE

A,

(PR
—_—
L

A

Loose-ill insulation, for belowground piping, is specificd in Division 33 piping
distribution Sections.

Sanitary Waste Piping, All Sizes, Where Heat Tracing [s Installed: Cellular glass, 2
inches (50 mm) thick.

Chilled Water, All Sives: Cellular glass, 2 inches {50 mm) thick.

INDOQOR, FIEL D-APPLIED JACKET SCHEDULE

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

I more than one malerial s listed, selection (rom malerials lisied 15 Contraclor's option.
Piping, Concealed:

1. PVC20 mls (0.5 mm) thick.
2. Aluminum. Smooth [0.016 inch (0.4]1 mm) thick.

Piping, Exposed:

1. PV, Color-Caded by System: 20 mils {0.5 mm) thick.
2. Aluminum. Smooth] 0.016 inch (.41 mm) thick.

316 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A

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

Ii" more than ong malerial s listed, seleetion (rom materials listed is Contraclor's option,
Piping, Concealed:

| PVC: 30 mils (0.8 mn) thick,
2. Pamnted Aluminum, Smooth 0.02{0 mch (.51 mm) thick.
3 Stainless Steel, Type 316, Smooth 2B Finish 0.020 inch ¢{0.51mm) thick.

Piping, Exposed:

L. PVC: 30 mils (0.8 mum)y thick.
2. Painted Aluminum, Smooth 0024 inch {0.51 mm) thick
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3. Stainless Steel, Type 316. Smooth 2B Finish 0.020 inel ¢0.51mm) thick.

3.17 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET
A. For underground direct-buried piping applications, install undersround direct-buried

jackel over insulation material,

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPTNG

PART ! - GENERAL

.1 SUMMARY

Al Section Tneludes:

1. Under-building slab and aboveground domestic water pipes, mbes, fittings, and
specialties inside the building.

2. Encasement for piping.
3. Specialty valves.
4. Flexible connectors.
3. Water meters furnished by utility company for installation by Contractor,
f. Water meters.

B. Related Section:
L. Division 22 Section "Facility Water Distribution Piping” for water-service

piping and water melers ouiside the building (rom source o the point where
water-service piping enters the building.

1.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Damestic water piping and support and installation shall
withstand effects of earthquake motions determined according to ASCE/SEL 7.

.3 SUBMITTALS

A. Product Data: For the following products:
L. Specialty valves.
2, Transilion lillings.
3. Diclectric fittings.
4. Flexible connectors.
5. Water meters.
6. Backflow preventers and vacuum breakers.
7. Water penetration syslems.
B. Watcer Samples: Specificd in "Cleaning™ Article.
C. Coordination Drawings:  For piping in cquipment rooms and other congesied arcas,

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

L. Fire-suppression-water piping.
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2. Domestic waler piping.
3. Compressed air piping.
4, HVAC hydronic piping,

1.4

1.6

D. Tield quality-control reports.

QUALITY ASSURANCE

A. Piping materials shall bear label, stamip, or other markings of specified testing agency.
B. Comply with NSF 14 for plastic, potable domestic water piping and components Tnelude

marking "NSF-pw" on piping.

C. Comply with N&F 61 for potable domestie water piping and compuonents.
PROITCT CONDITTONS
A, Interruption of Existing Water Service: [0 nol inwerrupt waler serviee o facilities

occupied by Owner or others unless permitted tnder the following conditions and then
only after arranging to provide temporary water service according to requirements

indicared:

1. Naotity Architect, Construction Manager or Owner no fewer than two days in
advance of proposed interruption of water service.

2. Do not procced with interruption ol water  service  without  Architect,

Construction Manager or Owner written permission.

COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 - PRODUCTS

21

2.2

PIMING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting matcrials, and joining methods for specific services, serviee locations, and pipe
SIZCs.

COPPER TUBE ANID FITTINGS

A. TTard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water wbe, drawn
[emper.
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Cast-Copper Solder-Joint Fitlings: ASMRE B16.18, pressure filtings.
Wrought-Copper Solder-loint Fittings: ASME B16.22, wrought-copper pressure
fittings.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions: MESS SP-123, cast-copper-alloy. hexagonal-stock body, with
ball-and-sockel, melal-lo-metal scaling surfaces, and solder-joint or threaded
ends.

Copper Pressure-Seal-Joint Fittings:

a. Manufacturers:  Subject o compliance with regquirements, available
manufactrers offering prodocts that may be incorporated into the Work
include, but are not limited to, the following:

1) Elkhatt Products Corporation: Industrial Division.
2) NIBCO TNC.
3 Viega:; 'unbing and Heating Systeims.

b. NI'S 2 (DN 50) and Smaller: Wrought-copper fitting with EPDM-rubber
O-ring seal in cach end.

C. NPS 2-1/2 to NPS4 (DN 65 to DN 100): Cast-bronize or wrought-
copper fitting with TPDM-rubber O-ring scal in cach eud.

Copper Push-on-Joint Fillings:

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

1 NVent LI.C.

b. Deseription:  Cast-copper lilling complying with ASMI BIS.18 or
wranght-copper fitting complying with ASME B 16.22; with stainless-
steel teeth and EPDM-rubber O-ring seal in each end instead of solder-
joint ends.

Copper-Tube Exiruded-Tee Connections:

a. Manufacturers:  Sobject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are nol limited o, the following:

1) T-DRILL Industrics Tnc.

b. Deseriptivn: Tee formed in copper lube aceording Lo ASTM F 2014,

Grooved-Joint Copper-Tube Appurienanecs:

a. Mannfacturers:  Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not Iimited Lo, the lollowing:
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1) Anvil International,
2) Shurjoint Piping Products.
H Victaulic Company.

Copper Grooved-Tind Fitlings: ASTM B 75 (ASTM B 75M) copper lubce
or ASTM B 584 bronze castings.

Grooved-End-Tube Couplings:  Copper-tube dimensions and design
gsimilar o AWWA C606.  Include ferrous housing sections, EPDM-
rubber gaskets suitable for hot and cold warer, and bolts and nurs.

B. Soft Copper Tube: ASTM B 88, Type K {ASTM B 88M, Type A) and ASTM B &8,
Type L (ASTM B 88M, Typce B) water tube, anncaled temper.

1. Copper Solder-Joint Fitlings: ASME B16.22, wroughl-copper pressure filings,
2. Copper Pressure-Seal-Joint Fittings:
a. Manufacturers:  Subject to compliance with requirements, available

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

1) Elkhart Praducts Corporation; Indunseeial Division.
2) NIBCO INC.
3) Viega; Plumbing and TTealing Systems.

NPS 2 (DN 50) and Smaller: Wrought-copper fiting with EPDM-rubber
O-ring seal in each end.

NPS 3 and NP8 4 {DN 80 and DN 100);  Casl-bronze or wroughl-copper
fitting with EPDM-rubber O-ring seal in each end.

23 DUCTILE-TRON PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe: AWWA CL51, with mechanical-joint bell and plain
spigot end unless grooved or flanged ends are indicated.
L. Standard-Pattern, Mechanical-Joint Fittings: AWWA (1 10. ductile or gray iron.
2. Compact-Pattern, Mechanical-Joint Fitlings: AWWA C153, duetile iron.
a. (lands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands,

rubber gaskets, and steel bolts.

B. Push-on-loint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot
end unless grooved or Manged ends are indicaled.

1. Standard-Pattern, Push-on-Joinl Filings: AWWA 110, duclilc or gray iron.

.

Cragkels: AWWA C117, rubber.

2. Compact-Pattern, Push-on-Joint Fittings: AWWA C153, duetile iron.
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a, Gaskets; AWWA C1171, rubber,
¢ Plain-End, Ductile-Tron Pipe: AWWA (1151,
1. Grooved-Joint, Ductile-Tron-Pipe Appuricnances:
a. Manufacturers:  Sobject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are nol Iimited Lo, the lollowing:

1) Anvil International.
2) Shurjoint Piping Products.
3 Star Pipe Products.
4) Victanlic Company.
b. (rooved-End, Ducrile-Tron Fittings: ASTM A 47/A 47M, malleable-iron

castings or ASTM A 536, ductile-iron  castings  with  dimensions
matching pipe.

c. Grooved-End. Ductile-TIron-Pipe Couplings: AWWA C606 for ductile-
iron-pipc dimensions.  Tnclude ferrous housing seetions, TPDM-rubber
gaskets snitable for hot and cold water, and bolts and mmts.

2.4 PIPING JOINING MATERIALS

A

Pipe-Flange (Gaskel Materials: AWWA C110, rubber, 1at Tace, 1/8 inch (3.2 mm) thick
or ASME B16.21, nomnetallic and asbestos free, unless otherwise indicated; full-face or
ring type unless otherwise indicated.

Mecial, Pipe-Flange Bolls and Nuts:  ASME R18.2.1, carbon steel unless olhorwise
indicared.

Solder Filler Merals:  ASTM B 32, lead-free alloys.  Include water-tlushable flux
according Lo ASTM B 813,

Brazing Tiller Metals: AWS AS8/AS M, BCuP Scrics, copper-phosphorus alloys for
general-duty brazing unless otherwise indicated.

2.5 ENCASEMENT FOR PIPING

A

B.

Standard: ASTM A 674 or AWWA C105.
Form: Sheat or Tube.

Material: LLDPE film of 0.008-inch {0.20-mm) minimom thickness or high-density,
cross-laminated PE filim of 0.004-inch (0. 10-mm) minimum thickness.

Color: Black or Natural.

DOMESTIC WATER PIPING 221116-5



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

2.6 TRANSITION FITTINGS

Al

General Reguiremenis:

1. Same 8120 ag pipes Lo be joined.
2. Pressure rating at least equal to pipes to be joined.
3. Fnd councetions compatible with pipes to be joined.

Fiwing-Type Transition Couplings: Manuflacwred piping coupling or specified piping
gystem fitting,

Sleeve-Type Transition Coupling: AWWA C219,
L. Manufacturers: Subject to  compliance with requirements, available

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

a. Cascade Waterworks Manufacturing.

L. Dresser, Inc.; Dresser Piping Specialties.
c. Ford Meter Box Company, [ne. (The).

d. JCM Industries.

e Romae Indusiries, Inc.

f. Smith-Blair, [nc; a Sensus company.

g Viking Johnson; ¢'o Mucller Co.

27 DIELECTRIC FITTINGS

A

General Requirements:  Assembly of copper alloy and ferrous materials or ferrous
material body with separating nonconduclive Tnsulating material suitable for system fTuid,
pressure, and temperature.

Dielectric Unions:
L. Manufacturers: Subject to  compliance with requirements, available

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

a. Capitol Mammtacturing Company.

l>. Central Plastics Company,

c. EPCO Sales, Inc.

d. Hart Industries International. Ine.

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

f. Zurn Plumbing Products Group; Wilkins Water Control Products.
2. Descriprion:

a. Pressure Rating: 150 psig {1035 kPa) at 1RO deg F {R2 deg C).

b. End Conngctions: Solder-joint copper alloy and threaded ferrous.
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¢ Diclectrie Flanges:

1. Manufacturers: Subject o compliance  with  requiremenls,  available

manutacrorers offering products that may be incorporated into the Work include.
but arc not limited Lo, the tollowing:

a Capitol Manutfacturing Compauy.

b. Central Plastics Company.

C. PO Sales, Tne,

d. Waus Regulator Co.g a division ol Walls Water Technologics, Tne.

2. Description:

a. Factory-fabricated, bolted, companion-flange assembly.

b. Pressure Rating: 150 psig (1035 kI'a).

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

D. Diclectric-Flange Kits:

L. Manufacturers: Subject to  compliance with requirements, available
manulacturers oflering produets thal may be incorporated inta the Work mcelude,
but are not limited to, the following:

a. Advance Products & Systems, Ing.
b. Calpico, Tne.

c. Central Plastics Company.

d. Pipeline Seal and Insulator, Inc.

2. Description:

a. Nouncouducting materials for field assembly of companion flangss,
b. Pressure Rating: 150 psig {1035 kPa).
c. Gasket: Neopretie or phenolic.
d Beolt Sleeves: Phenolie or polyethylene.
e. Washers: Phenolic with steel backing washers.
E. Dielectric Couplings:

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

a. Calpico, Inc.
[, Lochinvar Corporation,
2. Description:
a. Galvanized-steel coupling,
b. Pressure Rating: 300 psig (2070 kPa) at 225 deg F {107 deg ().
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c. End Conngetions; Female threaded.
d. Lining: Inert and noncorrosive. thermoplastic.
k. Dielectric Nipples:
L. Manufacturers: Subject to  compliance with requirements, available

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

a. Lerfection Corporation; a subsidiary of American Meter Company.
I, Precigion Plumbing Products, Tne.
c. Vietanlic Company.
2. Description:
a. Electroplated steel nipple complying with ASTM F 1545,
b, Pressure Rating: 300 psig (2070 kPa) at 225 deg F {107 deg &)
c. End Conneclions: Male threaded or grooved.
d. Lining: Inert and noncorrosive. propylene.

2.8 FLEXIBLE CONNECTORS

A.

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

L. Flex-Hose Co., Ine.

2. Flexicraft Industries.

3. Flex Pression, Lid.

4, Flex-Weld, Ine.

5. Hyspan Precision Products, Tne.
6. Mercer Rubber Co.

7. Metraflex. lng.

R Proco Products, Tne.

9. Tozen Corporation.

10. Unaflex, Tne.

(1. Liniversal Metal Hose; a Hyspan company

Bronze-Hose Flexible Connectors:  Cormgated-bronze mbing with bronze wire-braid
covering and ends brazed to inner tubing,

L. Working-Pressure Rating: Minimum 200 psig {1380 kPPa).

2. End Conncelions NPS 2 (DN 50) and Smaller: Threaded copper pipe or plain-
end copper wbe,

3. End Conngetions NP8 2-1/2 (DN 63) and Larger: Flanged copper alloy,

Stainless-Sieel-TToge  Flexible Connectors:  Corrugated-stainless-stee]l  whbing  with
stainless-stee]l wire-braid covering and ends welded to inner tubing.
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Working-Pressure Rating: Minimum 200 psig (1380 kPa).
End Connections NI'S 2 (DN 50y and Smaller: Threaded steel-pipe nipple.
Eud Connections NPS 2-1/2 (DN 63) and Larger; Flanged steel nipple.

29 WATER METERS

A, Displacement-Type Water Meters:

L.

Manufacturers: Subject to  compliance with requirements, available
mannfactrers offering products that may be incorporated into the Work include,
but are nor limited o, the following:

AATTANT: a Venture Measurement Product Line.
ARB.

Badger Meter, [nc.

Carlon Meter,

Mueller Company; Waler Products Division.
Sehhumberger Limited; Water Division.

Sensus Metering Systems.,

T o

e o

G oo

Descriplion:

a. Standard: AWWA C700.

b. [ressure Rating: 150-psig { 1035-kMa) working pressure.

<. Body Design: Nutaling dise; tolalization meler.

d. Registration: In gallons (liters) or cubie feet {cubic meters) as required
by utility.

e, Case: Bronze.
f. End Connections: Threaded.

B. Turbine-Type Water Meters:

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

a. AALIANT; a Venture Measurement Product Line.

b. ARB.

C. Badger Meter, [ne.

d. Hays Fluid Controls.

C. Master Meter, The,

f. MeCrometer.

£ Muelletr Compairy: Water Products Division.

h. Schlumberger Limited; Water Division.

L SeaMetrics Ine.

J- Sensus Melering Systems,

2. Descriplion:
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Suaandard: AWWA €701,

Pressure Rating: 150-psig { 1035-kDPa) working pressure.

Body Design: Twrbing; totalization meter.

Registration: Tn gallons (liters) or cobic feet {cubic meters) as required by uality
company.

Casc: Bronze,

End Connections for Meters NI'S 2 (DN 50) and Smaller: Threaded.

FFud Connections for Meters NPS 2-1/2 (DN 65 and Larger: Flanged.

Compound-Type Waler Melers:

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

ABB.

Badger Meter, [nc.

Master Meter, Inc.

Mucller Company; Waler Produets Division,
Schlumberger Limited; Water Division.
Sensus Metering Systems.

Fm

BT = ]

Descriplion:

a. Standard: AWWA C702,

b. Pressure Rating: 150-psig ¢ 1035-kPa) working pressure.

c. Body Design: With integral mainline and bypass meters: totalization
metLer.

d. Registration: In gallons (liters) or cubic feet {cubic meters) as required
by utility compauy.

e. (Case: Bronze.

f. Pipe Connections: Flanged.

Fire-Service-Type Water Meters:

1.

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

a. Badger Meter. Ine.

b. Mueller Company; Water Products Division.
C. Schlumberger Limited; Water Division.

d Scnsus Metering Systems,

Deseriplion;

a. Standard: AWWA C703 and UL lisling.
b. Pressure Rating: 175-psig { 1200-kPa) working pressure.
c. Body Design:
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1) Proportional, Detector-Type Water Meters:  With meter on

bypass.

a) Bypass Merer: AWWA C701, turbine, type with bronze
case; sive notl less than one-halt nominal size of main-
line meter.

2) Turbine-Type Water Meters:  With srrainer, and with merer an
bypass.
a) Strainer: Full size. matching water meter.

b) Bypass Meter: AWWA C701, rbine type with bronze
case; not less than NP'S 2 (DN 50).

d. Registration: In gallons (liters) or cubic feet {cubic meters) as required
by ulility company.

2. Case: Bronze.

f. Pipe Connections for Meters NPS 2 (DN 50) and Smaller. Threaded.

g Pipe Connections for Meters NPS 2-1/2 (DN A5) and Larger: Flanged.
E. Remote Registration System:  Direct-reading type complying with AWWA C706;

modified with signal transmitting assembly, low-voltage connecting wiring. and remote
registet assembly as required by ulilily company.

F. Remote Registration System: Encoder type complying with AWWA C707; modified

with signal transmitting assembly, low-voltage connecting wiring. and remote register
assembly as required by ulility company.

PART 3 - EXECUTION

3.1 EARTHWORK
A, Comply with requirements in Division 31 Section "Earth Moving" for excavating,
trenching, and backfilling,
3.2 PIPING INSTALLATION
A, Drawing plaus, schematics. and diagrams indicate general location and arrangement of
domestic water piping. Tndicated locations and arrangemenis are used Lo stze pipe and
caleulate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout arc approved on Coordination Dirawings,
B. Install copper tubing under butlding slab according o CDA's "Copper Tube TTandbook."

L. Install ductile-iron piping under building slab with resurained joinis according Lo
AWWA C600 and AWWA M41.
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D. Install underground copper wbe and ductile-iron pipe in PR encasement aceording Lo

ASTM A 674 or AWWA C105.

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and rest tee with valve.
inside the building at cach domestic water service entrance.  Comply with requirements
in Divigion 22 Secrion "Meters and (Gages for Plumbing Piping" for pressure gages and
Division 22 Section "Domestic Water Piping Specialties" for drain valves and strainers.

T Install shutoft valve immediately upstream of cach diclectrie fitting.

G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements in Division 22 Section "Domestic Water Piping Specialtes” for pressure-
reducing valves.

H. Install domestic water piping level without pitch and plumb.

L Rough-in domestic water piping for water-imeter installation according to  utility
company's requircments.

I [nstall seismic restraints on piping. Comply with requirements in Division 22 Section
"Vibration and Seismic Controls for Plumbing Piping and Equipment” for seismic-
restraint devices,

K. Install piping concealed irom view and protected from physical contact by building
oceupants unless otherwise indicated and except in equipment rooms and service areas.

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

M. [nstall piping above accessible ceilings to allow sufficient space for ceiling panel
removal, aud coordinate with other services occupying that space,

N. Install piping adjacent Lo cquipment and specialties Lo allow service and maintenance.
Install piping to permit valve servicing,

P. Install nipples, untons, special filtings, and valves with pressure raungs the same as or
higher than system pressure rating nsed in applications below unless otherwise indicated.

Q. Install piping free of sags and bends.

R. Install fittings for changes in direction and branch connections.

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

T. Install pressure gages on suction and discharge piping from ¢ach plumbing pump and

packaged booster pump. Comply with requirements in Division 22 Section "Merers and
Gages for Plumbing Piping" for pressure gages.
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U, Install thermostaty in hot-water circulation piping.  Comply with requirements in
Division 22 Section "Domestic Water Pumps” tor thermostats.

V. Install thermometers on inlet and outlet piping trom each water heater. Comply with
requirements in Division 22 Scction "Melers and Gages for Plumbing Piping" for
thermometers.

W. [nstall sleeves for piping penetrations of walls, ceilings, and floors.  Comply with
requirements for sleeves speeificd in Dhivision 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

X. [nstall sleeve seals for piping penetrations of concrete walls and slabs.  Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals
(or Plumbing Piping."

Y. Install escuicheons for piping penctrations of walls, ceilings, and floors, Comply with

¥R}
[

G.

requirements for escutcheons specified in Division 22 Section  "Escutcheons  for
Plumbing Piping."

JOINT CONSTRUCTION

Rean ends of pipes and tubes and remove busrs. Bevel plain ends of ateel pipe.

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

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

I Apply appropriate tape or thread compound o exlernal pipe threads,
2. Damaged Threads: Do not use pipe or pipe fittings wich threads that are corroded
or damaged.

Brazed Joints:  Join copper tube and fittings according to CDA's "Caopper Tube
Handbook," "Brazed Joints" Chapter.

Soldered Toints: Apply ASTM B R13, water-flushable flux to end of tmbe. Join copper
tulw and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook ™

Pressurc-Sealed  Joints:  Join copper lube and  pressure-scal  lillings  with  toels
recommended by fitting manutacurer.

Copper-Tubing, Push-on Joint:  Clean end of wbe. Measure insertion depth with
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube
Lo measured depth.
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IT, Exuruded-Tee Connections: Form Lee in copper tube according o ASTM F 2014, Use
tool designed for copper tube; drill pilot hole, form collar for ouilet, dimple tube to form

seating stop, and braze branch tube juto collar.

1. Copper-Tubing Grooved Joints:  Roll groove end of wbe.  Assemble coupling with
housing, gasket, lobricant, and bolts.  Join copper mbe and grooved-end fittings
according to AWWA C606 for roll-grooved joints.

1. Ductile-Tron-Piping Greoved Joints: Cut groove cud of pipe.  Assemble coupling with
houstng, gaskel, lubricani, and bolie.  Join ductile-iron pipe and grooved-end lulings
according to AWWA C6006 for ductile-iron-pipe, cut-grooved joints.

K. Steel-Piping Grooved loints: Cut or roll groove end of pipe. Assemble coupling with
housing, gaskel, lubricant, and bolis, Join sieel pipe and grooved-end fillings according
o AWWA C606 tor steel-pipe grooved joints.

L. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size,
lype, and thickness suilable for domestic water service. Join tlanges wilh gasketl and
bolts according to ASME B31.9.

M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials

of both piping systems.

3.4 VALVE INSTALL ATION

A

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

Install shutol” valve ¢lose Lo waler main on cach branch and niser serving plumbing
fixtres or equipment, on each water supply to equipment, and on each water supply to
plumbing fixtures that do not have supply stops. Use ball or gate valves for piping NPS 2
(DN 50) and smaller. Use butterfly or gate valves for piping NPS 2-1/2 (DN 65) and
larger.

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

L. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Wasle Drain Valves: Instead of hose-end drain valves where indicated.

Install balancing valve 1n cach hol-water circulation relwm branch and discharge side of
each pomp and circulator. Set balancing valves partly open to restrict but not stop tlow.
Usc ball valves for piping NPS 2 {DN 50 and smaller and butterfly valves for piping
NPS 2-1/2 {DN 65) and larger,  Comply with requirements in Divigion 22 Seetion
"Domestic Water Piping Specialties" for balancing valves.

Install calibrated balancing valves in each hot-water circulation return branch and
discharge side of ¢ach pump and circulator, Set calibrated balancing valves partly open
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3.5

3.6

3.7

Lo restrict bul not stop Mow.,  Comply with reguirements in Division 22 Seetion
"Domestic Water Piping Specialties" tor calibrated balancing valves.

TRANSITION FITTING INSTALLATION

A.

B.

r‘z

[nstall transition couplings at joints of dissimilar piping.
Transition Fittings in Underground Domestic Water Piping:

L. NPS 1-1/2 {DN 40) and Smaller: Fiting-type coupling.
2. NPS 2 {DIN 50) and Larger: Slecve-type coupling,

Transition Fittings in Aboveground Domestic Water Piping NP8 2 {DN 50) and Smallet:
Plastic-to-metal transition fittings or unions.

DIFLECTRIC TTTTING INSTALLATTION

A,

Install dieleetrie fitings in piping al connections ol dissimilar metal piping and wbing.
Digleetric Fitlings tor NPS 2 (DN 50) and Smaller; Use dicleetrie couplings or nipples,
Diclectric Fillings for NPS 2-1/2 10 NPS 4 (DN 65 1o DN 100): Use diclectrie lange kils

Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric tlange kits.

FLIXTRLE CONNECTOR INSTALLATION

A

n

Install 1lexible conneelors in suction and discharge piping connections Lo cach domestic
water purmp and in suction and discharge manitold connections to esach domestic water
booster pump,

Install bronze-hose flexible connectors in copper domestic waler ubing.

Tnstal! stainless-stecl-hose flexible connectors in steel domestic water piping.

WATER METER INSTALLATION

A

Rough-in domestic water piping for water meter installation, and install water meters
according Lo ulility company's requirements,

Water meters will be furnished and installed by uality company.

Install water melers according lo AWWA M6, ulilily company's requirements, and the
following:
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D. Instal]l displacement-Lype water meters with shutoll valve on walgr-meler inlet,  Tnstall
valve on water-meter outlet and valved bypass around meter unless prohibited by

authorities having jurisdiction.

L. Install wrbine-type water meters with shutoff valve on water-meter inlet. Tnstall valve on
water-meter outlet and valved bypass around meter unless prohibited by anthorities
having jurisdiction.

T Install compound-type water meters with shutoff valves on water-meter inlet and outlet
and on valved bypass around meler.  Support meters, valves, and piping on brick or
conerete piers.

G. Install fire-service water meters with shutoff valves on water-meter inlet and outlet and
on Tull-size valved bypass around meter. Support meter, valyes, and piping on brick or
concrete piers.

H. Install remote registration system according o standards of udlity company and of

authorities having jurisdiction,

3.9 HANGER AND SUPPORT INSTALLATION

A,

Comply with requirements in Division 22 Secrion "Vibration and Seismic Countrols for
Plumbing Piping and Equipment" for seismic-resiraint deviees.

Comply with requirements in Divigion 22 Section "Tlangers and Supporls Tor Plumbing
Piping and Equipment” for pipe hanger and support products and installation.

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

2. Individual, Straight, TTorizontal Piping Runs:
a. 100 Feel (30 m) and Less: MSS Type 1, adjustable, sieel ¢levis hangers,
b. Longer Than 100 Feet (30 m): MSS Type 43. adjustable roller hangers.
<. Longer Than 100 Feel (30 m) Il Tndicaled: MSS Type 49, spring cushion

rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS
Type 44, pipe rolls. Support pipe rolls on trapeze.

4. Basc of Vertical Piping: MSS Type 52, spring hangrers.

Suppaort vertical piping and mbing at base and at each floor.

Rod diameter may he reduced one size for donble-rod hangers, o a minimum of 3/8 inch
(10 mm).

Install hangers for copper tubing with the following maxinnun horizontal spacing and
minimum rod diamelers:

1. NPS 3/4 {DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch {10-mm) rod.
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2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/%-inch

G.

IT.

{(10-mun) rod.

NPS 1-1/2 and NP3 2 (DN 40 and DN 50 96 inches {2400 mm) with 3/%-inch
(10-mvm) rod.

NPS 2-1/2 (DN 65); 108 inches (2700 nun) with 1/2-inch { 13-mum) rod.

NPS 3 1o NPS 5 (DN 80 to DN 125): 10 feet (3 m)y with 1/2-inch (13-mm) rod.
NS 6 {DN 1530): 10 feet (3 m) with 5/8-inch { 16-1um) rod.

NPS 8 {DIN 200): 10 feet {3 my with 3/4-inch (19-mm) rod.

Lot

N o

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

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

j—

NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch {10-mm)

rod.

NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/&-inch {10-mm) rod.

NI'S 2 {DN 50): 10 feet {3 m) with 3/8-inch { 10-muo) rod.

NPS 2-1/2 (N 65): 11 feel (3.4 m) with 1/2-in¢h {13-mm) rod.

NPS 3 and NPS 3-1/2 (DN &0 and DN 20): 12 feer (3.7 m) with 1/2-inch {13-

mm) rod.

6. NPS 4 and NPS § (DN 100 and DN 125): 12 feet (3.7 m) with 58-inch {16-mm)
rod.

7. NPS 6 {DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

NPS R to NP8 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch {22-mm)

rod.

b s

>

Instal]l supports for vertical steel piping every 15 et (4.5 m),

Support piping and tubing not listed iu this atticle according to MSS SP-69 and
manufacirer’s written nstructions.

310 CONNECTIONS

A

B.

Drawings indicate general arrangement of piping, ltings, and specialties.
[nstall piping adjacent to equipment and machines to allow service and maintenance.

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

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

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping,
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated,
bul not smaller than sizes of water heater conngetions,
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Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicaied, bul not
smaller than required by plumbing code.  Comply with requirements in
Division 22 plumbing fixture Sections for connection sizes.

Equipment: Cold- and hot-water supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.
Use langes instead ol unions for NPS 2-1:2 {DN 65) and larger.

31 IDENTIFTICATION

A, Tdentify system components.  Comply with requirements in Division 22 Section
"Identification for Plumbing Piping and Equipment” for identification materials and
installation.

B. Label pressure piping with system operating pressure.

3.12  FIELD QUALITY CONTROL

A, Perform tests and inspections.
B. Piping Tuspections:
L. Do not enclose, cover, or put piping into operation until it has been inspected and

2.

approved by authorilics having jurisdiction.

During installation, notify anthorities having jurisdiction at least one day before
inspection must e made. Perform tests specificd below in presence of
anthorities having jurisdiction:

a. Roughing-in  Inspection:  Arrange Tor inspection of piping before
concealing or closing-in after ronghing-in and before setting fixtures.

b. Final Inspection:  Arrange final inspection for authorities having
Jurisdiction to observe tests specitied below and o ensure compliance
with requirements.

Reingpection: Tt authoritics having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

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

C. Piping Tests:

1.

2.

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

Test for leaks and delects in new piping and parts ol existing piping that have
been altered, extended, or repaired. If testing is pertormed in segments, subnit a
separate repott for sach test, complete with diagram of portion of piping tested.
Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has Dbeen tested and approved. Exposs work that was
covered or concealed belore 1L was tested.
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4, Cap and subjeel piping Lo static water pressure ol 50 psiz (345 kPa) above
operating pressure, without excesding pressure rating of piping system materials.
Isolate test source and allow to stand for four hours. Leaks and loss in test
pressure constitute detects that must be repaired.
A Repair leaks and defects with new materials and retest piping or portion thereof
unbil salisfactory resulls are obtained.
6. Prepare reports for tests and for corrective action required.
D. Domestic water piping will be considered defective if it does nor pass tests and
inspeclions.
L. Prepare test and inspection repotts.

3.13  ADJUSTING

A. Perform the following adjustments before operation:
L. Close drain valves, hydrants, and hose bibDbs,
2. Open shutoff valves to tully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves 1n hot-water-circulation  return piping o provide

L

6.

3.14  CLEANING

adequate tlow.

Manually adjust ball-type balancing valves in hor-warer-circulation remrn piping
Lo provide Tow ol hot water in cach branch.
Adjust calibrated balancing valves to flows indicated.

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

Remove and clean strainer sereens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified
for application where used and are ¢lean and ready for use,

Check plumbing specialties and verify proper settings, adjunstments, and
operatioln.

A, Clean and disinfect potable and non-potable domestic water piping as follows:

L.

2.

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

Use purging and disinfecting procedures prescribed by authorities having
jJurisdiction; it methods are not prescribed, use procedures described in wither
AWWA CA51 ar AWWA C652 or Dollow proeedures deseribed below:

a. Flush piping system with ¢lean, potable water until dirty water does not
appear at outlets.
b. Fill and 1solate system according Lo either of the [ollowing:
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1 Fill system or part thereol with water/chlorine solution with at

least 50 ppm (50 mgl) of chlorine. Isolate with valves and
allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at
least 200 ppm (200 my/L) of chlorine. lsolate and allow to stand
lor three hours.

c. Flush system with ¢lean, potable water until no c¢hlorine 15 in water
coming from sysrem atfter the sranding time.

d. Submil water samples in sterile bottles to authorities having jurisdiction,
Repeat procedures it hiological examination shows contamination.

&, Water Samples shall be submitted to a NYS DOH approved lab with the

results sent to the AJF ol record lor review,

Clean non-potable domestic waler piping as [ollows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaited before using,
2. Use purging procedures preseribed by authorilics having jurisdiction or; il

methods are not prescribed, follow procedures deseribed below:

a. Flush piping system with clean, potable water until dirry water does not
appear at oullets,
b. Submit water samples in sterile bottles o authorities having jurisdiction.

Repeat procedures if biological examination shows contamination.
Prepare and submit reports of purging and disinfecting activities.

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

Water samples shall be submitted to a NY S DOH approved lab with the results sent to the
AJE of record for review.

3.15 PIPING SCHEDULE

A

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

Flanges and unions may be used for aboveground piping joinls unless otherwise
indicared.

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

Under-building-slal, domestic water, building service piping, NPS 3 {DN 801 and
smaller, shall be one of the following:
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1. Soft copper wibe, ASTM B 8, Type K {ASTM B §8M, Type A) wrought-copper

solder-joint fittings; and brazed.

E. Under-building-slab, domestic water, building-service piping, NI’'S 4 to NPS R {DN 100
Lo TIN 200) and larger, shall be ong of the following:

l. Soft copper tube, ASTM B 8K, Type K {ASTM B 88M, Type A, wrought-
capper solder-joint fittings; and brazed joints.

2. Mechanical-joint, ductile-ivon pipe;, standard-pattern mechanical-joint fittings;
and mechanical joinis.

3. Push-on-joint, ductile-iron pipe;, standard-pattern  push-on-joint fittings; and
gasketed jaints.

4, Plain-end, ductile-iron pipe; grooved-joint. ductile-iron-pipe appurtenances; and
grooved joiuts.

F. Under-building slab, combined domestic water, building-service. and fire-service-main

piping, NPS 6 to NPS 12 {DN 150 to DN 300), shall be one of the following:

1. Mechanical-joint, doetile-iron pipe; standard- pattern mechanical-joint fittings;
and mechanical joints.

2. Push-on-joint, ductile-iron pipe; standard-pallern push-on-joint {illings; and
gasketed joints.

3. Plain-end, ductile-ivon pipe; grooved-joint, ductile-iron-pipe appurtenances, and

grooved joints.

€3 Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller, shall be one of
the following:

I Hard or soft copper tube, ASTM B8R, Type K {ASTM B 88M, Type A);
wronght-copper solder-joint fittings; and brazed joints.

H. Abovegronund domestic water piping, NP3 2 (DN 50) and smaller, shall be one of the
following:
1. Hard copper wbhe, ASTM B 88, Type L {ASTM B R&M, Typc B); casl- or
wrouglit- copper solder-joint fittings; and brazed or soldered joints.
2. Hard copper ube, ASTM B 88, Type L (ASTM B 88M, Type B), copper push-

on-joint fittings; and push-on joines.

L Aboveground domestic water piping, NPS 2-12 to NPS 4 (IIN 65 to TIN 100), shall
be ong of the lollowing:

1. Hard copper tnbe, ASTM B8R, Type L (ASTM B 88M, Type B) cast- or
wrolught-copper solder-joint fittings; and brazed or soldered joints.

2. MMard copper tube, ASTM B &8, Type L (ASTM B 88M, Type B); copper

pressure-seal-joint tittings; and pressure-sealed joints.

Hard copper tube, ASTM B 8%, Type L {ASTM B 88M, Type B); grooved-joint

copper-tibe appurtenances; and grooved joints.

[FE}
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J. Aboveground domestic water piping, NP3 5 to NP3 % (DN 125 1o DN 200), shall be one
of the following:
L. Hard copper mbe, ASTM B R8, Type L (ASTM B 88M., Type BY, cast- or
wrought- copper solder-joint fitlings; and brazed or soldered joints.
2. Hard copper tube, ASTM B 88, Type L (ASTM B R&M, Type B), grooved-joint

copper-tube appurtenances; and grooved joints.

K. Aboveground, combined domestic-water-service and fire-service-main piping, NPS 6 to
NPS 12 (DN 150 1o DN3040), shall be one ol the [pllowing:

L. Plain-end, duectile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.
3.6 VALVE SCHEDULE

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

I Shutoff Duty: Use ball or gate valves for piping NPS 2 (DN 50) and smaller,
Use butterfly, ball, or gate valves with flanged ends for piping NPS 2-1/2

(DN 65) and larger.
2. Throttling Duty: Use ball or globe valves lor piping NPS 2 (DN 50) and smaller,
Use buttertly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and
larger.
3. Hot-Water Circulation Piping, Balancing Duty: Memaory-stop balancing valves.
4, Drain Duty: Hose-eud drain valbves.
B. Use check valves to maintain correct divection of domestic water flow to and from
cquipment.
C. [ron grooved-end valves may be used with grooved-end piping.

END QF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

[a—
(Y

S

T

SUMMARY

This Scetion ineludes the following domeslic waler piping specialtics:

1. Vacuum breakers.

2. Backflow preventers.

3. Water pressure-reducing valves.

4. Balancing valves.

A Temperature-acuated water mixing valves.
6. Surainers.

7. Outlet boxes.

8. Haose hibbs.

9 Drain valves.

10, Water hamuner arresters.
11, AIr vents.

[2.  Trap-seal primer valves.
3. Trap-scal primer systems,

Related Sections include the following:

1. Division 22 Seclion "Meters and Gages for Plumbing Piping" for thermometers, pressure
gages, and tlow meters in domestic water piping.

2. Division 22 Section "Domestic Water Piping" for water meters.

3. Divigion 22 Section "Drinking Fountainsg and Water Couolers” for water tilters for water
coolers.

PERFORMANCE REQUIREMENTS

Minium Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kI"a), unless
otherwise indicated.

SUBMITTALS

Product Data: For each type of produert indicared.

Shop Drawings: Diagram power, signal, and control wiring.

Field quality-control test reports.

Operation and Maintenance Data:  For domestic water piping specialties to include in
gmergency, operation, and maintehance manuals.
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1.4 QUALITY ASSURANCE
A, Fleetrical Components, Devices, and Accessorics:  Listed and labeled as defined iu NFPA 70,
Article 100, by a testong agency acceptable to anthorities having jurisdiction, and marked tor
intended use.
B. NSF Compliance:
L. Comply with NSF 1[4, "Plastics Piping Componeuts and Related Materials." for plastic
domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9"

PART 2 - PRODUCTS

2.1 VACULUM BREAKERS
A, DPipe-Applied, Atmospheric-Type Vacuum Breakers:
L. Available Manutacrurers:  Subject to compliance with requirements, manutacturers

offering products thal may be incorporated into the Work include, but are not limited (o,
the tollowing:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
tollowing:
a. Ames Co.
b. Cash Acme.
c. Conbraco Tndustries, Tne.
d. FEBCO: SPX Valves & Conrtrols.

Rain Bird Corporation.

Taoro Company {The); Terigation Div.

Watis Industries, Ine.; Water I'roducts Div.
Zum Plumbing Products Group; Wilking Div.

Ste o6

3 Standard: ASSE 1001,

4. Size: NPS 1:4 to NPS 3 (DN & to DN 801, as required to match contected piping.

5. Body: Brouze.

f. [nler and Oudet Connections: Threaded.

7. Finish: Rough bronze,

B.  Hose-Connection Vacuum Breakers:

l. Available Manufacturcrs:  Subject to compliance with requirements, manufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

2. Manufacturers: Subject lo compliance wilth requiremenis, provide produets by one of the

tollowing:
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a. Arrowhead Brass Products. Inc.

b. Cash Aceme.

C. Conbraco Industries, Tie.

d cgend Valve.

& MIFAB, Inc.

f. Prier Products, Ine.

3 Watts Thdustdes, The.; Water Products Div.

h. Woodford Manufacturing Company.

i. Zurn Plumbing Products Group; Light Commereial Operation.

i Zurn PMlumbing Products Group; Wilkins Div.

Standard: ASSE 1011.

Body: Brouze, nonremovable, with manual drain.

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

S

. Pressure Vacuum Breakets:

L. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering praducts that may be incorporated into the Work include, bt are not Timited to,
the tollowing:

2. Manuflacturers: Subject o compliance with requirements, provide products by one of the
following:
3. Basis-of-Design Product: Subject to compliance with requirements. provide the product

indicared on Drawings ot a comparable proaduct by one of the tollowing:

a. Ames Co.

b. Conbraco Industries, Inc.

c. FEBC(y;, SPX Valves & Controls,

d. Flomatic Corporation.

C. Tere Company {The); Terigation Ty,

(. Waus Tndustries, Tne.; Water Producls Div.

z. Zurn Plumbing Products Group; Wilkins Div.

4, Standard: ASSTE 1024,
5. Operation: Continueus-pressure applications.
6. Pressure Loss: 5 psig (35 kDPa) maxiimun, through middle 173 of flow range.
7. Size: As Shown
R Design Flow Rate: As Shown
9. Sclected Unit Flow Range Limits: As Shown
190, Pressure Loss at Design Flow Raler Ag Shown
11.  Accessories:
a. Valves: Ball type, on inlet and outlet.

D.  Laboratory-Faucet Vacuum Breakers:
L. Available Manufacturers:  Subject to compliance with requirements, manufacturers

offering praducts thal may be incorporated into the Work include, bul are not Timiled Lo,
the following:
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2. Manufacturers: Subject to compliance with reguirements, provide products by one of the
(ollowing:
a. Conbraco Industries, ne.
b, Watts Industries, Ine.; Water I'roducts Div.
c. Woodlord Manulaciuring Company.
d. Zurn Plumbing Products Group; Wilkins Div.
3. Standard: ASSE 1033,
4, Size: NPS 1/4 or NPS 3/8 (IN 8 or DN 10) matching laucel size.
5 Bady: Bronze.
6. T'nd Connections: Threaded.
7. Finish: Chrome plated.

RACKTFLOW PREVENTTERS

Intermediate Atmospheric-Veut Backflow Preventers:

Available Manufacturers:  Subjeet o compliance with requirements, manufaclurers
offering products that may be incorporated into the Work include, but are not limited ro,
the following:

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

Cash Acme.

Conbraco Thdustries, The.

FEBCO: SPX Valves & Conrtrols.

Honeywell Water Controls.

Legend Valve.

Watis Industries, Ine.; Water I'roducts Div.
Zum Plumbing Products Group; Wilking Div.

o e

oo

Standard: ASSE 1012,

Operation: Continuous-pressure applications.
Sizer As Show

Baody: Bronze.

T'nd Connections: Union, solder joint,

Finish: Chrome plated.

Reduced-Pressure-Principle Backflow Preventers:

1.

Available Manulacturers:  Subject Lo compliance with requirements, manufzewrers
offering products that may be incorporated into the Work include, but are not limited to,
the Tollowing:

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

Basis-ol-Design Productl: Subject o compliance with requirements, provide the product
indicated on Drawings a comparable product by oue of the following:
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a. Ames Co.

b. Conbraco Tndustries, Tne.

C. FEBCQO; SPX Valves & Controls.

d TFlomatic Corporation.

&, Warrs Industries, Inc.; Water Products Div.

f. Zurn Plumbing Products Group; Wilkins Div.

R

_.
=

13.
14.

Standard: ASST: 1013,

Operarion: Contnnous-pressure applications.

Pressure Loss: 12 psig (83 kI'a) maximum. through middle 173 of flow range.

Rize: Ag Shown

Design Flow Rate: As Shown

Selected Unit Flow Range Limits: As Shown

Pressure Loss at Design Flow Rate: Ag shown for sizes NPS 2 (DN 50) and smaller; As
shown for NPS 2-1:2 {DN 65) and larger.

Body: Bronze for NPS 2 {DN 50) and smaller; casl iron with interior liming complying
with AWWA 0550 or that is FDA approved for NPS 2-1/2 {DN 65) and larger.

FEnd Conneetions:  Threaded for NPS 2 (IDN 507 and smaller; flanged for NPS 2-1/2
(DN 65) and larger.

Configuration: Designed for horizontal, steaight through flow.

ACCLCISOTION:

a. Valves: Ball type with threaded ends on inlet and outlel of NPS 2 (DN 50) and
smaller: outside screw and yoke gate-type with flanged ends on inlet and outlet of
NPS 2-1/2 (TN 65} and larger.

b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connecton.

C. Double-Check Backflow-Prevention Assemblies:

L.

[FR)

Available Manutactirers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Waork include, but are not limited to,
the Tollowing:

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

Basiz-ot-Design roduct: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by on¢ ot the following:

a. Amgs Co.

b. Conbraco Induscries, ne.

. TT'RLCO, SPX Valves & Controls.

d. Flomalic Corporation.

. Watis Industries, Ine.; Water I'roducts Div.

f. Zurn Plumbing Products Group; Wilking Div,

Standard: ASSE 1015,

Operation: Continuous-pressure applications, unless otherwise indicated.
Pressure Loss: § psig (35 kPa) maximum, through middle 173 of flow range.
Size: As Shown

Desian Flow Rate: As Shown
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9. Selected Uit Flow Range Limits: As Shown
140, Pressure Loss al Design Flow Raic: As Shown for sizes NPS 2 {DN 50) and smaller; As
Shown for NI'S 2-1/2 (DN 65) and laraer.
1.  Body: Bronze for NPS 2 (DN 50) and smaller; cast ivon with interior lining complying
with AWWA (550 or that is FDA approved for NPS 2-1/2 {DN 65) and larger.
12, End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
(DN 65) and larger.
13, Configuration: Designed for horizontal, straight through flow:.
14, Accessorics:

a. Valves: Ball type with threaded ends on inlet and oudet of NP8 2 {DN 50) and
smaller: outside screw and yoke gate-type with tlanged ends on inlet and outlet of
NPS 2-1/2 (TIN 45) and larger.,

D. Dual-Check-Valve Backflow Preventers:

P

@

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

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

Cash Acme.

Conbraco Thdustries, The.

FEBCO: SPX Valves & Conrtrols.
TFlomatic Corporation,

Ford Meler Box Company, Inc. (The).
Honeywell Water Controls.

Legend Valve.

McDonald, A. Y. Mtgz. Co.

Mucller Co.; Water Products Thiv,

Waus Tndustries, Tne.; Water Producls Div.
Zurn Plumbing Products Group; Wilkins Div.

oo

e oo 6

Standard: ASSIF 1024,

Operation: Continueus-pressure applications.
Size: As Shown

Body: Brouze with union inlet.

E. Reduced-Pressure-Delector, Firg-Proleetion Backow-Proventer Assemblics:

1.

Available Manulacturers:  Subject Lo compliance with requirements, manufzewrers
offering praducts that may be incorporated into the Work include, but are not limited to,
the following:

Manulaclurers: Subjecl Lo compliance with requirements, provide products by one of the
following:

Basis-o(-Design Producl: Subjcet o compliance with requirements, provide the product
indicared on Drawings or a comparable product by one of the tollowing:

a. Ames Co.
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>

%~ O

10.
.

12.
13,

4.

Conbraco Industries, Inc.

FEBCQ; SPX Valves & Controls,

Watts Industries, Ine.; Water I'roducts Div.

<. Zurn Plumbing Produets Group; Wilking Div.

eo o

Standard: ASSE 1047 and FMG approved or UL listed.

Operarion: Contnnous-pressure applications.

Pressure Loss: 12 psig (83 kPa) maximum, through middle 173 of flow range.
Size: As Shown

Design Flow Rate: As Shown

Selecled Unit Flow Range Limits: As Shown

Pressure Loss at Design Flow Rate: As Shown

Body: Cast iren with interior lining complying with AWWA (550 or that is TDA
approved.

Eud Connections: Flanged.

Configuration: Designed (ot horizonlal, straight through low.

Accessories:

a. Valves: Outside screw and yoke gate-type with flanged ends on inlet and outlet.

[, Air-Gap Fitting: ASMTC AT12.1.2, matching backflow-preventer connection,

C. Bypass:  With displacement-type water meter, shutoff valves, and reduced-

pressure backflow preventer,

F. Double-Check, Detector-Assembly Backilow Preventers:

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

Manufaclurers: Subject o compliance with requirements, provide products by one of the
following:

Basiz-of-Design Product: Subjeet to compliance with requirements, provide the product
indicaled on Drawings ar a comparable product by one ol the Tollowing:

a. Ames Co.

Iy, Conbraco Tndustrics, Tne.

c. FEBCQ; SPX Valves & Controls,

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

e Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1048 and FMG approved or UL listed.

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig (35 kPa) maximum, through middle 173 of flow range.
Size: As Shown

Design Flow Rate: As Shown

Seclected Unit Flow Range Limits: As Shown

Pressure Loss at Design Flow Rate: As Shown

Body: Cast iron with interior lining complying with AWWA 550 or that is FDA
approved.

End Connections: Flanged.

Configuration: Desighed for horizonlal, straight through Mow-.
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14, Accessories:
a. Valves: Outside screw and yoke gate-type with flanged ends on inlet and outlet.
b. Bypass:  With displacement-type water meter, shutoft valves, and rednced-

pressure backflow preventer.

. Haose-Connection Backflow Preventers:

L.

g

Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering praducts that may be incorporated into the Work include, but ara not Timited to,
the following:

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

a. Conbraco Industries, ne.
l3. Watts Tndustrics, Tne.; Water Products Ty,
c. Woodlord Manulaciuring Company.

Standard: ASSE 1052,

Operation: Up to 10-foot head of water (30-kP2) back pressure,
Inlet Sive: NPS 172 or NPS 3/4 (TN 15 or DN 20).

Outlet Size: Garden-hose thread complying with ASME B1.20.7.
Capacity: At lcast 3-gpm (0. 19-1.75) flow,

I1. BackTow-Preventer Test Kils:

1.

Available Manhulacturers:  Subjeel Lo compliance with requitements, manulacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Manufaclurers: Subject o compliance with requirements, provide products by one of the
following:

Basis-o-Design Producl: Subject o compliance wilth requirements, provide the product
indicared on Drawings or a comparable preduct by one of the tollowing:

a. Conbraco Industries, line.

l>. TFT'RCO; SPX Valves & Controls.

c. Flomatic Corporation.

d. Watts Tndustrics, Tue.; Water Products Div,

c. Zurn Plumbing Products Group; Wilking Div.

Description: Factory calibrated, with gages, fitings, hoses, and carrying case with test-
procedure insuuctions.

23 WATER PRESSURE-REDUCING VALVES

A, Warer Regularors:
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L. Available Manufacturers:  Subject to compliance with requirements, manufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

2. Manufaclurers: Subjeel to compliance with requirements, provide produets by onc of the
following:
a. Cash Acme.
b. Conbraco Tndustrics, Tnc.
C. Honeywell Water Controls.
d. Watts Industries, Ine.; Water Products Div.
C. Zur Plumbing Products Group; Wilking Div.

i Standard: ASSE 1003,

4, Pressure Rating: Initial working pressure of 150 psig {1035 k*a).

5. Size: As Shown

6. Design Flow Rate: As Shown

7. Design Inlet Pressure: As Shown

L Design Outled Pressure Setting: As Shown

9, Body: Bronze with chrome-plated finish for NI'S 2 (DN 50) and smaller; cast iron with
interior lining complying with AWWA C550 or that 15 FDA approved for NPS 2-1/2 and
NPS 3 {DN 65 and DN R{).

0.  Valves for Booster Heater Water Supply: Tuclude integral bypass.

11, End Conngctions: Threaded for NPS 2 (DN 50) and smaller; anged for NPS 2-1/2 and

NI'S 3 {DN 65 and DN 80).

B. Water Control Valves:

L.

LFR)

B

L

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

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicaled on Drawings ar a comparable product by one ol the Tollowing:

a. CLA-VAL Automatie Control Valves.

b. Flomatic Corporation.

C. OCV Contral Valves.

d. Waus Industries, Ine.; Ames Fluid Control Systems.
. Watts Tndustrics, Tue., Watts ALV,

(. Zum Plumbing Products Group; Wilking Div.

Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.
Pressure Rating:  Initial working pressure of 150 psig (1035 kPa) minimum with
AWWA C550 or FDA-approved, interior cpoxy coaling.  TInclude small pilot-control
valve, restrictor device, specialty fittings, and sensor piping.

Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved,
interior epoxy coating; or stainless-steel body.

A. Size: As Shown
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by. Pattern: Angle-valve design.
c. Trim: Slainless sweel.
7. Design Flow: As Shown
. Design Inlet Pressure: As Shown
9. Dexigm Qutlel Pressure Sewing: As Shown

10.  End Connections: Threaded for NPS 2 (DN 30) and smaller; flanged for NPS 2-1/2
(IN 65) and larger.
24 BALANCING VALVES
A, Copper-Alloy Calibrated Balancing Valves:
L. Available Manufacturers:  Subject to compliance with requirements, manufactorers

oiTering products that may be incorporated into the Waork include, but are not limited Lo,
the tollowing:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
tollowing:
3. Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicaied on Drawings or a comparable product by one ol the [ollowing:

a. Armstrong International, Tnc.
b. Flo Fab Inc.
c. ITT Industrics; Bell & Gossell Div,
d. NIBCO INC.
g. TAC Americas.
f. Tacq, Tne.
g Waus Induscries, Inc.; Water Mroducts Div.
4. Type: Ball or Y-pattern globe valve with two readout ports and memory setting
indicalor.

Body: Brass or bronze,
Size: Same as conneeted piping, but not larger than NPS 2 (DN 50).
Accessories: Meler hases, litlings, valves, dilferential pressure meter, and carrying case.

o

B.  Cast-Iren Calibrated Balancing Valves:

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

2. Manufacturers: Subject to compliance with requirements, provide products by one ot the
(ollowing:
3. Basis-ot-Design 'roduct: Subject to compliance with requirements. provide the product

indicated on Drawings or a comparable product by one of the following:

a. Armgstrong Tnternational, Tne.

b. Flo Fab Tne.

ITT Industries; Bell & Gossett Div.
NIBCQ TNC.

S
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e TAC Americas.
(. Waus Tndustries, Tne.; Water Producls Div.
4. Type: Adjustable with Y-pattern globe valve, two readout ports, and memory-setting
indicator,
5. Size: Same as connected piping, but not smaller than NPS 2-1/2 {DN 65).

C. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case,
D.  Memory-Stop Balancing Valves:
L. Available Manufacturers:  Subject to compliance with requirements, manufacturers

offering praducts thal may be incomorated into the Work include, bul are nol Timiled 10,
the following:

2. Manufacturcrs: Subject to compliance with requirements, provide products by one of the
(ollowing:
a. Conbraco Industries, [ne.
L. Crane Co.; Crane Valve Group; Crane Valves.
c. Crane Co.; Crane Valve Group; Jenking Valves.
d. Crane Co.; Crane Valve Group; Stockham Div.
¢ Hammond Valve,
f. Milwaukee Valve Company.
£ NIBCO TNC.
h. Red-While Valve Corp.

Standard: MES SP-110 for two-pigce, copper-alloy ball valves.
Pressure Raring: 400-psig ¢ 2760-kPa) minimum CWD.

Size: NPS 2 {DN 50) or smaller.

Body: Copper alloy.

Port: Standard or full port.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

End Connections: Solder joint or threaded.

Handle: Vinyl-covered steel with memury-setting device.

ook

p— =L
—_

2.5 TEMPERATURE-ACTUATED WATER MIXING VALVES
A, Water-Temperamre Limiting Devices:
1. Available Manulacturers:  Subject Lo compliance with requirements, manufzewrers

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

2. Marmfacturers: Subject to compliance with requirements, provide products by one of the
following:
3. Basis-ol-Design Productl: Subject o compliance with requirements, provide the product

indicated on Drawings or a comparable product by one of the following:
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a. Armstrong International. Inc.

b. Cash Aceme.

C. Conbraco Industries, Ine.

d Honeywell Water Controls.

e. Legend Valve.

f. Leonard Valve Company.

3 Powers; a Watts Industrizs Co.

h. Symmons Industries. Ine.

i Taco, The.

i Wats Industries, Inc.; Water Products Div.

k. Zurn Plumbing Products Group; Wilkins Div.

Standard: ASSE 1017,

Pressure Ratmng: 125 psig (860 kPa).

Type: Thermostatically controlled water mixing valve.

Material: Bronze body with corrosion-resistant inlerior components.

Connections: Threaded union inlets and ountlet.

Accessorics: Checle stops on hot- and cold-water supplics, and adjustable, temperature-
control handle.

19.  Tempered-Water Setting: As Shown

11, Tempered-Waler Design Flow Rale: As Shown

12, Walve Finish: Chrome plated.

R

B.  Primary, Thermostatic, Water Mixing Valves:

L. Available Manutactarers:  Subject to compliance with requirements, manufacturers
oiTering products that may be incorporated into the Waork include, but are not limited Lo,
the tollowing:

2. Manufacturers: Subject to compliance with reguirements, provide products by one of the
tollowing:
3. Basis-of-Design Product: Subject to compliance with requirements, provide the product

indicaied on Drawings or a comparable product by one ol the [ollowing:

Armgsirong Internaiional, Tnc.

Lawler Manufacturing Company. Inc.
Leonard Valve Company.

Powers; a Wats Tndusories Co.
Symmons Industries. Inc.

6o B

Standard: ASSE 1017,

Pressure Rating: 125 psig {860 kPa).

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

Material: Bronze body with corrosion-resistant interior components,
Connections: Threaded union inlets and outlet.

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

10, Valve Pressure Rating: 125 psig (860 kI'a) mininum, unless otherwise indicated.
[T, Tempered-Water Sctting: As shown on Drawings.

[2.  Tempered-Water Design Flow Rate: As shown on Drawings.

13, Selected Valve Flow Rate at 45-psig {310-kPa) Pressure Drop: As shown

R N
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14.  DPressure Drop at Design Flow Rate:

15, Valve Finmish: Chrome plated.

16.  Piping Finish: Chrome plated.

7. Cabinet:  Taclory-fabricated, stainless stecl, for reecssed mounting and with hinged,
stainless-steel door.

C. [ndividual-Fixmre, Water Tempering Valves :

L. Available Manufacturers:  Subject to compliance with requirements, manufacturers
olTering products thal may be incorporated imto the Work include, but are not himited Lo,
the following:

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

a. Cash Acme.

b. Conbraco Industries, Inc.

e Honeywell Water Conlrols,

d. Lawler Manufacturing Company. Inc.

=3 Leonard Valve Company.

f. Powers; a Watts Industries Co.

z. Watrs Industries, Inc.; Water Products Div.

h. Zurn Plumbing Products Group; Wilkins Div.

3. Standard: ASSE 1016, thermostatically controlled water lempering valve.

4. Pressure Rating: 125 psig {860 kPa) minimuom, unless otherwise indicated.

5. Body: Bronze body with corrosion-resistant interior components.

6. Temperature Control: Adjustable.

7. Inlets and Outlet: Threaded.

R Finish: Rough or chrome-plated bronze.

9. Tempered-Water Setting: As shown on Drawings.

10.  Tempered-Water Design Flow Rate: As shown on Drawings.

2.6 STRAINERS FOR DOMESTIC WATER PIPING

A, Y-Pattern Strainers:

I
2.

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

Bady: Bronze for NPS 2 {DN 50) and smaller; cast iron with intetior lining complying
with AWWA C550 or FDA-approved, epoxy coating and for NI'S 2-1/2 {DN 65) and
larger.

End Connections: Threaded for NPS 2 (DN 50) and smaller;flanged tor NPS 2-1/2
(DN 65) and larger.

Sereen: Stainless stee] with round perforations, unless otherwise indicaced.

Perforation Size:

a. StrainersND'S 2 (DN 50) and Smaller: 0.020 inch (0.51 nun)

b. Surainers NPS 2-1/2 1o NPS 4 (DN 65 1o DN 100): 0.045 inch (1.14 mm)

. Strainers NPS 5 (DN 125) and Larger: [L.10 inch {2.54 mm)] [0.125 inch (3.18
mm)] [0.25 inch {6.35 mm)] <Inscrt size>.
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0.

Draiu: Tipe plug.

2.7 HOSE BIBBS

A Hose Bibbs:

B =

14.
(1.

I “1

13

14.
15.

Standard: ASME A112.18.1 for sediment faucets.

Body Material: Bronze

Seat: Bronze, replaceable.

Supply Conucctions: NPS 12 or NPS 3/4 (DN 15 or DN 20y threaded or solder-joint
inler.

Outlet Connection: Garden-hose thread complying with ASME B1.20.7.

Pressure Ratng: 125 psig (860 kPa).

Vaenum Breaker:  Integral or field-installation, nonremovable, drainable, hose-
connection vacuum breaker complying with ASSEE 1411,

Finish for Equipment Rooms: Rough bronze, or chrome or nickel plaied.

Finish for Service Areas: Chrome or nickel plated.

Finish for Finished Rooms: Chrome or nickel plated.

Operation for Equipment Rooms: Wheel handle or operating key.

Operation for Scrvice Arcas Operating key.

Operation for Finished Rooms: Operating key.

Include operating key with each operating-key hose bibb.

Include 1ntegral wall ange with cach chrome- or nickel-plated hose bibb,

28 DRAIN VAL VES

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

s —

06 ~1 O

Standard: MSS SP-110 for standavd-port, two-piace ball valves.

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

Size: NPS 3/4 (TIN 20}

Body: Copper alloy.

Ball: Chrome-plated brass.

Scats aud Scals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint,

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

B. Gate-Valve-Type, Hose-End Drain Valves:

Sk L —

Standard: MSS SP-80 for gate valves.

Pressure Rating: CTlass 1285,

Size: NPS 3/4 (DN 20).

Body: ASTM B 62 bronze.

Inlet: NPS 3/4 (DN 20) threaded or solder joint.

Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass ¢hain.
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C. Stop-and-Waste Drain Valves:

I Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
2. Pressure Ratng: 200-psig ¢ 1380-kPa) minimum CWP or Class [25.
3. Size: NDPS 53/4 (DN 20).
4. Body: Copper alloy or ASTM B 62 bronze.
5. Drain: NPS 1 & (DN 6) side ontlet with cap.

2.9 WATER HAMMER ARRESTERS

A. Water Hammer Arresters:

L. Available Manufacmorers:  Sobject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work inelude, but are not limited to,
the following:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AMTROL, Tne.
b. Josam Company.
C. MIFAB, Inc.
d. PPP Ing.
e, Sioux Chief Manutacturing Company. Ing.
L. Smith, Jay R. Mig. Co.; Division ol Smith Industrics, Inc.
z. Tvler IMipe; Wade Div.
h. Watts Drainage Products Inc.

-

Zum Plombing Products Group; Specitication Drainage Operation.

Sundard: ASSE 1010 or PDI-WIT 201.
Type: Metal bellows.
Rize: ARKE 1010, Sizes AA and A through F or PDI-WIT 201, Sizes A through F.

L

2.10 AIR VENTS
A, Rolted-Coenstruction Automatic Air Vents:

Body: Brouze,

I

2. Pressure Rating: 125-psig {R60-kPa) minimum pressure rating at 140 deg F (60 deg C).
3. Float: Replaceable, corrosion-resistant metal,

4, Mechanism and Seal: Stanless sieel.

5. Size: NDPS 3/8 (DN 10) minimum inlet.

6. Tnletand Vent Qutlet End Connections: Threaded,

R. Welded-Construction Automatic Air Venls:

1. Baody: Stainless steel.
2. Pressure Ratng: 150-psig ¢ 1035-kPa) minimum pressure rating.
3 Tloat: Replaccable, corrosion-resistant metal,
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4. Mechanisin and Seat: Stainless steel.
5. Rize: NPR 3/% (DN 10) minimum inlet.
6. Inlet and Vent Qutlet End Conmnections: Threaded.

PART 3 - EXECUTION

3.1

A

B.

G.

L

INSTALLATION

Reier o Division 22 Section "Common Work Results for Plumbing" for piping joining
materials, joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical squipment and systems and to
other cquipment and water systems that may be sources of contamination.  Comply with
authorities having jurisdiction.

L. Locate backflow preventers in same room as connected equipment or system.

2. Tnstall drain for backflow preventers with atmospheric-vent drain conncetion with aiv-gap
(itng, fixed air-gap [iing, or cquivalent posilive pipe separation of at leasl two pipe
diameters in drain piping and pipe to floor drain. Locate air-gap device attached to or
under backlow prevenier. Simple air breaks are not acceptable for this applicaton.

Do not install bypass piping around backtlow preventers.

L

Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop
balancing valve, Tnstall pressure gages ou inlet and outlet.

Install waler control valves with inlet and oullel shutoll valves and bypass with globe valve.
Install pressure gages on inlet and outlet.

[nstall balancing valves in locations where they can easily be adjusted.

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

I Install thermometers and water regulators il speciiied.
2. Install cabinet-rype units recessed in or surface mounted on wall as specified.

Install Y-pattern strainers for water on supply side of each control valve, water pressure-
reducing valve, solenoid valve, and pump,

Install outlet boxes recessed in wall. Install 2-by-4-inch (38-by-89-mm) fire-retardant-treated-
wood blocking wall reinforcement between smds.  Fire-retardant-treated-wood blocking i3
specified in Division 06 Section "Rough Carpentry."”

Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet.
I Tnstall shutoft valve on outlet it speciticd,

2. Install cabinel-lype units recessed in or surface mounted on wall as specilied. Tnstall 2-
by-d-inch (38-by-89-mun) fire-retardant-treated-wood  blocking wall  reinforcement
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I

[¥E}
[

n

between studs. Fire-retardant-treated-wood blocking is specified in Division 06 Section
"Rough Carpentry.”

[nstall ground hydrants with | cu. yd. (0.75 cn. m) of crushed gravel around drain hole. Set
ground hydrants with box flush with grade.

Install draining-type post hydrants with 1 cu. yd. (.75 cu. m) of crushed gravel around drain
hole. Sel post hydrants in conerele paving orin 1 cu. [1 (0.03 cu. m) oi’ concrete block at grade.

Install nonfreeze, nondraining-type post hydrants szt in concrete or pavement.

[nstall freeze-resistant yard hydrants with riser pipe set in concrete or pavement. Do not encase
canlister in concrete.

Install water hamumer arresters in water piping according to PDI-WH 201,

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

Install supply-type, trap-scal primer valves with outlet piping pitched down toward drain wap a
minimm of 1 percent. and connect to floor-drain body, trap, or inlet fitting. Adjust valve for

proper Mow.

Install drainage-type, trap-seal primer valves ag lavatory trap with outlel piping piiched down
toward drain trap a minimum of 1 percent. and connect to floor-drain body, trap, or inlet fitting.

Install wap-seal primer systeims with outlet piping pirched down roward drain trap a mininnun of
1 pereent, and connect o oor-drain body, trap, or inlet filling.  Adjust system lor proper (low.
CONNLECTIONS

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

Ground equipment according o Divigion 26 Section "Grounding and Bonding for Electrical
Systems."

Connect witing according to Division 26 Section "Low-Voltage Tlectrical Power Conductors
and Cables.™
LARELING AND TDENTIFYING

Equipmeut Nameplates and Signs: Iustall engraved plastic-laminate equipment nameplate or
gign on or near each of the following:

L. Pressure vacuum breakers.
2. Iutermediate atmospheric-vent backflow preventers.
3. Reduced-pressure-principle backflow preventers.

DOMESTIC WATER PIPING SPECIALTIES 221119 - 17



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 E4AST 22 MULBERRY STREET
WALLKILE, NY [2589 MIRDDLETOWN, NY 10940

4. Double-check backflow-prevention assemblies.

5. Carbonaled-beverage-machine backlow preventers.

6. Dual-check-valve backflow preventers.

7. Reduced-pressure-detector, fire-protection backflow-preventer agsemblies.

R. Double-check, detector-assembly backflow preventers.

9. Water pressure-reducing valves.

140, Calibrated balancing valves.

11.  Primary, thermostatic. water mixing valves.

2. Manilold, thermostatie, water-mixing-valve assemblies.

13.  TPhotographic-process, thermostatic, water-mixing-valve assemblies.
14.  Primary water tempering valves.

15, Omtlet boxes.

16, Hose siations.

17, Supply-lype, trap-scal primer valves,

IR, Trap-seal pritner systems.

Distinguish among multiple units, inform operator of operational requirements. indicate safery

and cmgrgeney precautions, and warn of hazards and improper operations, in addition to

identifying unit. Nameplates and signs are specilied in Divigion 22 Section "Tdentification lor

I'umbing Piping and Equipment.”

FIELD QUALITY CONTROL

Perform the following tests and prepare test reports:

L. Test each pressure vacumn breaker, reduced-pressure-principle backflow preventer,
double-check Trackflow-preveution assembly, and double-check, detector-assemlbly
backtlow preventer according to authorities having jurisdiction and the device's reference
standard.

Remove and replace malfunctioning domestic water piping specialties and retest as specified

above.

ADJUSTING

Sel field-adjusiable pressure sel points of waler pressurc-reducing valves.

Sel field-adjusiable MNow set points of balancing valves.

Sel field-adjustable temperature sel points of lemperaturc-actuated waler mixing valves.

END OF STCTTON 221119
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SECTION 221123 - DOMESTIC WATER PUMPS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

S

n

Lo

SUMMARY

Seetion Tncludes:

L. Horizontally mounted. in-line, close-coupled centritugal pumps.

DEFINITIONS

Low Voltage: As deflined in NFPA 70 for cirsuily and equipmant operating at less than 50V or
for remote-control, signaling power-limited circuits.

SUBMITTALS

Product Data: For each type of product indicated. Include materials of construction, rated
capacities. certified performance curves with operating points plotted on curves, operating
characterisiics, clectrical characleristics, and fumnished specialties and accessories.

Operation and Maintenance Data: For domestic water pumps o include in aperation and
maintenance manuals.

QUALITY ASSURANCE

Electrical Compenents, Devices, and Accessories: Listed and labeled as defined in NFPA 7,
by a qualificd testing ageney, and marked for intended Jocation and application.

UL Compliance: Comply with UL 778 for motor-operated water punps.

DELIVERY, STORAGE, AND HANDLING
Retain shipping flange protective covers and protective coatings during storage.
Protect bearings and couplings against damage.

Comply with pump manufacturet's written rigging instructions for handling.

COORDINATION

Coordinate sizes and locations of concrete bases with actual equipment provided.
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PART 2 - PRODUCTS

21

2.2

HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMIPS

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

1. Alyan Pump Co.

2. Armstrong Pumps Inc.

3. Bell & Gossett Domestic Pump; TTT Corporation,

4. Marshall Engineered Prodoets Co.

A PACO Pumps; Grundfos Pumps Corporation. U8 A,
6. Pentair Pumypy Crroupy; Aurota Pumyp.

7. TACO Incorporated.

8. Thrush Compary, Tne.

Description:  Factory-assembled and -tested, in-line. single-stage. close-coupled, overhung-
impeller centrifngal pumps designed for installation with pump and motor shaft mounted
horizontal,

Pump Construction:
l. Casing:  Radially split with threaded companion-flange councetions for pumps with

NPS 2 (DN 50) pipe connections and flanged conmcctions [or pumps with NPS 2-1/2
(DN 65) pipe connections.

2. Impeller: Statically and dynamically balanced, closed, and keyed Lo shail.

3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shatt sleeve.
Include water slinger on shaft between motor and scal,

4. Real: Mechanical, with carbon-sleel rolaling ring, stainless-sleel spring, ceramic seal,
and mbber bellows and gasket.

5. Bearings: Qil-lubricated; bronze-journal or ball type.

6. Shaft Coupling:  Flexible, capable of absorbing torsional wvibration and shaft

misalignment,
Motor: Single speed, with grease-lubricated ball bearings; and regiliently or rigidly mounted to
pump casing.
MOTORS
Comply with NEMA designation, emperalure rating, serviee iaclor, enclosure Lype, and

efficiency requirements for motors specified in Division 22 Section "Common Motor
Requirements for Plumbing Tiquipment.”

1. Motor Sives: Minimum size ag indicated. T nol indicated, large enough so driven load
will nor require motor to operate in service factor range above 1.0.
2. Controllers, Llectrical Devices, and Wiring: Comply with requirements for electrical

devices and connections specified in Division 26 Sections.
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2.3 CONTROLS

A, Thermostats: Tleetric; adjustable for control of hot-water cireulation pump.

1. Type: Waler-immersion lemperature sensor, for installation in piping,

2. Range: 65 o 200 deg F {18 t0 93 deg C)

3. Cuclosure: NEMA 250, Type 4X

4, Operauon of Pump: On or ofl.

A Transformer: Provide if required.

6. Power Requirement: 24 WV oac 1200V, ac.

7. Settings: Start pump at 105 deg F {41 deg C) = and stop pump at [120 deg F {49 deg )

125 deg F (52 deg O)

PART 3 - EXECUTION

3.1

3.2

Al

A.

B.

C.

EXAMINATION

Examine roughing-in o domestic-water-piping system Lo verily actual locations ol conneclions
before puimp installation.

PUMID INSTALLATION

Comply with HI 1.4,

Install in-ling, sealless centrifugal pumps with shaft horizontal unless otherwise indicated.

Insall continuous-thread hanger rods and spring hangers of size required to support pump
weight.

1. Comply with requirements Tor vibralion isolation devices specilied in Division 22
Section "Vibration and Seismic Controls for Plumbing Piping and Equipment.” Fabricate
brackets or supports as required,

2. Comply with requirements (or hangers and supporls specitied in Division 22 Section
"Hangers and Supports for Plumbing Piping and Equipment.”

Install pressure switches in water supply piping,

Install thermostats in hot-water return piping.

Tnstal! timers on wall in ¢ngineer's offige,

Install time-delay relays in piping between water heaters and hot-water storage tanks.

CONNECTIONS

Comply with requirements for piping specified in Division 22 Section "Domestic Water
Piping." Drawings indicale general arrangement of piping, (ilings, and specialties.
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B.

C.

Install piping adjacent to pumps to allow service and malntenance.

Conneet domestic water piping to pumps.  Tnstall suction and discharge piping ¢qual to or
greater than size of pump nozzles.

1. [nstall flexible conmectors adjacent to pumps in suction and discharge piping of the
following pumps:

Horizontally mounted. in-line, separately coupled centrifiigal pumps.

Horizontally mounted, in-line, close-coupled centrifogal pumps.

Vertically inounted, in-line. close-coupled ceutrifugal pumps.

Comply with requirements lor (lexible conneclors specilied in Division 22 Section
"Domestic Warter Piping."

T

oo

2. [nstall shutoff valve and strainer on suction side of each pump, and check, shutoft, and
throttling valves on discharge side of cach pump. Tostall valves same size as conngcted
piping. Comply with requirements for valves specilied in Division 22 Section "General-
Duty Valves for Plumbing Tiping" and comply with requirements for strainers specified
in Divigion 22 Section "Domesiic Water Piping Specialties.”

[nstall pressure gage at suction of each pump and pressure gage at discharge of each
pump. Tustall at intcgral pressure-gage tappings where provided or install pressure-gage
connectors in suction and discharge piping around pumps. Comply with reguitements ot
pressure gages and snubbers specified in Division 22 Section "Meters and Gages for
Plumbing Piping."

L

Comply with Division 26 Scetions Tor ¢leetrical eonnections, and wiring methods.

Connect pressure switches, thermostats, time-delay relayvs, and tmers to pumps that they
control.

Iuterlock pump between water heater and hot-water storage tank with water heater burner and
time-delay relay.

IDENTIFICATION

Comply with requirements for identification specified in Division 22 Section "Ideutification for
Plumbing Piping and Equipment” {or identi[ication ol pumps.

STARTUP SERVICE

Engage a laclory-authorized service representalive Lo perform slartup scrvice.

1. Complete installalion and slartup cheeks according Lo manulaciurer's writlen mstruclions.

2. Check piping connections for tightness.

3. Clean strainers on suction piping.

4. Set pressure switches, thermostats, tmers, and time-delay relays for automatic starting
and stopping eperation of pumps.

5. Periorm the following startup cheeks for cach pump belore siarting:
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a. Verify bearing lbrication.
b. Verily that pump 18 Iree o rolate by hand and that pump for handling hot liquid 1s

free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until causc of trouble is determined and correeted.
C. Verity that pump is rotating in the correct direction.

6. Prime pump by opening suction valves and closing drains, and prepare pump for
operatiou,

Start motor.

Open discharge valve slowly.

9. Adjust lemperature setlings on thermostals.

[0.  Adjust timer settings.

i

3.6 ADIUSTING

A, Adjust domeslic water pumps o function smoothly, and lubricale ag recommended by
manufacturer.

B. Adjust initial temperature set points.

C. Set field-adjustable switches and cireuit-breaker trip ranges as indicated.

END QF SECTION 221123
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SECTION 221223 - FACILITY INDQOR POTABLE-WATER STORAGE TANKS

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. Steel, pressure, potable-water storage tanks.

DTFINITIONS
[TDPE: TTigh-density polycthylene plastic.

LDPE: Low-density polyethylene plastic.

PTRTORMANCT REQUIRT-MENTS

Seismic Performance:  Steel water tanks shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

L. The term "withstand” means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational alier the seismic evenl.”

SUBMITTALS

Product Data: Tor cach Lype of product indicated.

1. Include construclion details, material deseriptions, dimensiong ol individual components
and profiles, and finishes for water storage tanks.
2. Include rated capacitics, operating  characteristics, and  furnished  specialtics  and

ACCeESOTINS,

Seismic Qualification Certificates: For steel warter storage tanks, accessories, and components,
from manufacturer.

I Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled componenis or on calculation.
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C.

D.

E.

1.6

A.

B.

C.

D.

1.7

A,

2. Dimensioned Outline Drawings of Equipment Unit: ITdentify center of gravity and locate
and deseribe mounting and anchorage provisgions.

3. Detailed deseription of equipment anchorage devices on which the certification is based
and their installation requirements.

Product Certificates: For cach ype of polable-water siorage tank, [rom manufacturer.

Souree qualily-contral reports.

Purging and disinfecting reports.

QUALITY ASSURANCE

ASMT. Compliance for Steel Tanks: Tabricate and label steel, ASMT-code, potable-water
storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIIL "Pressure
Vessels," Division L.

ASMT, Compliance for TRP Tanks: Tabricate and label TRP, ASMTE-code, potable-water
slorage lanks Lo comply with ASME Boiler and Pressure Vessel Code: Scetion X, "Fiber-

Reinforced Plastic Pressure Vessels."

Comply with NSF 14. "Plastics Piping Components and Related Materials," for plastic potable-
waler slorage lanks and componenis. Include appropriaic NSF marking.

Comply with NSF 61, "Dninking Water System Components - Health Effects,” tor potable-
water storage tanks. Include appropriate NSEF marking,

COORDINATION

Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 - PRODUCTS

2.1

A.

STEEL, PRESSURE, POTABLE-WATER STORAGE TANKS

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

L. Adamson Global Technology Corporation.
2. Aldrich Company, Ine.

3. Cemline Corporation.

4. Flo Fab ine.

) GSW Waler Tlealing,

6. HESCO Bastion Lid.

1. Lochinvar Cotporation.

8. Precision Bailers.
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9. VI Industries, LLC.

10, Raypak.

L1. RBI; a Mestek compatiy.

2. RECOUSA.

13, Smith, A O. Water Products Co.; a division of A. O. Smith Corporation.
4. State Industries, Inc.

15, Weben-Jarco, The.

16, Wendland Manufacturing Corp.

17.  Wessels Company.

IR, Wood, John Co.

Description: Steel, vertical, pressure-rated tank with eylindrical sidewalls.

Fabricate supports and attachments to tank with reinforcement strong enough to resist tank
movement during seismic event when tank supports are anchored to building structure.

Construction: ASMT code, sieel, construcled with nontoxic welded joints, for 125-psig {860-
kI'a) working pressure.

Marnhele: Watertight, for tank more than 36 inches {915 mm) i diameter; same pressure rating
as tank,

Tappings: Factory-fabricated stainless steel, welded to tank before testing and labeling,

1. NPS 2 {DN 50% and Smaller: ASME B1.20.1, with lemale thread.
2. NI'S 2-1/2 (DN 65) and Larger: ASME B16.5, tlangsed.

Specialties and Accessories: I[nclude tappings in tank and the following:

Pressure relief valve.

Pressure gage.

Thermometer.

Air-charging connection,

Gage glass, brass (iilings, compression slops, and gage-glass guard.

ok e e

Vertical Tank Supports:  Factory-fabricated steel legs or steel skirt, welded to tank before
testing and labeling.

Tank Interior Finish: Materials and thicknesses complyving with NSF 61 barrier materials for
polable-water tank linings. Extend Inish into and throogh tank [itings and outlets.

1. Lining Material: Copper.
2. Coating: Epoxy resin.

Exterior Coating: Manutacturer's standard enamel paint.
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PART 3 - EXECUTION

INSTALLATION

¥R
—_—

A, Install water storage tanks on concrete bases, level and plumb, firmly anchored.  Arrange so
devices needing servicing are aceessible,

B.  Anchor lank supports and anks Lo subsirate.
1. Use steel or FRP straps over or around plastic Lanks.
€. Install tank seismic restrains.
D.  Install thermometers and pressure gages on water storage tanks and piping 1f indicated.

Thermometers and pressure gages are specified in Division 22 Section "Meters and Gages for
Plumbing Piping."

E.  Install the lollowing deviees on tanks where indicated:
1. Pressure relief valves.
2. Temperature and pressure relief valves.
3. Vacuum relief valves,
4. Tank vents on nonpressure tanks.
S Connections to accessories.
T After installing tanks with factory finish, inspeet finishes and repair damages to finishes.
3.2 CONNECTIONS

A, Diping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, (ittings, and specialties.

3. Install piping adjacent o polable-waler storage lanks Lo allow serviee and maintenancg.
¢, Connect water piping to water storage tanks with unions or tlanges and with shutoft valves.

Connect tank drains with shutoff valves and discharge over closest tloor drains.

L. General-duty valves are specified in Division 22 Section "General-Duty Valves for
Plumbing Piping."

a. Valves NPS 2 {DN 50) and Smaller: Gate or ball.

b. Valves NPS 2-1/°2 (DN 65) and Larger: Gate or butterfly.

c. Drain Valves: NPS 3/4 (DN 20) gate or Dall valve., Include outlet with, or nipple
in ondet with, ASME B1.20.7, 3/4-11.5NH thread for garden-hose service,
threaded cap, and chain,

2. Water Piping Connections:  Make connections to dissimilar metals with dielectric
fittngs. Diglectric fittings are specified in Division 22 Section "Domestic Water Piping.”
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3. Connect air piping to hydropneumatic tanks with unions or flanges and gate or ball

33

3

R

valves.  Make conneclions o dissimilar melals with diclectric fiwings, which are
specified in Division 22 Section "General-Service Compressed-Air Piping™

[DENTIFICATION

[dentify system components. Comply with requirements for identification specified in
Division 22 Section "Identification for Plumbing Piping and Equipment."

FIEL D QUALITY CONTROL

Perform the following final checks before filling:

L. Verify that air precharge in precharged tanks is correct.
2. Test operation of tank acecssorics and devices.
3. Verity that pressure relief valves have correct setting.
a. Manually operate pressure reliet valves.
L. Adjust pressare settings.
4, Verify thal vacuum reliet valves are correct sive,
a. Manually operate vacuum reliel’ valves.
b. Adjust vacuom settings.

Filling Procedures: Follow manufacturer’s written procedures.  Fill tanks with water to
operating level.

CLEANING

Clean and disinfect potable-water storage tanks.

Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
methad is not preseribed, nse procedure described in AWWA CA52 or as describad below:

1. Purge waler siorage lanks with polable water.
2. Disinfect tanks by ong of the following methods:

a. Fill tanks with water-chloring solution coutaining at least 50 ppm {50 mg/T.) of
chlorine. Tsolaw tanks and allow 10 stand lor 24 hours,
b. Fill tanks with water-chlorine solution containing at least 200 ppin (200 mg/L) of

chlorine. Isolate tanks and allow to stand for three hours.

3. Flush tanks, alier requited standing time, with ¢lean, potable water until chloring is not
present in water coming from tank.
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4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat

procedure 1 biological examination made by authorities having jurisdiction shows
evidence of contaminatien.

C. Prepare written reports for purging and disinfecting activities.

END OF SECTION 221223
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SECTION 221313 - FACILITY SANITARY SEWERS

PART 1 - GENERAL

1.1

1.2

f—
LA}

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:

Pipe and fitings.

Noupressure and pressure couplings.
Expansion joints and dellection ftings.
Backwater valves.

Cleanouts.

6. Encasement for piping.

7. Manholes.

ke b e —

DEFINITIONS

FRP: Fiberglass-reinforced plastic.

SUBMITTALS
Product Data: For the following:

1. Expansion joints and deflection fitings.
2. Backwater valves.

Shop Drawings: For manholes. Include plans, elevations. sections. details, and frames and
COVErs.

Coordination Drawings: Show pipe sizes, locations, and clevations. Show other piping in same
trench and clearances from sewer system piping. Indicate interface and spatial relationship
belween manholes, piping, and proximale structures,

Profile Drawings: Show system piping in elevaton. Draw proliles w horizontal scale of nol
less than 1 inch equals 50 feet {1:500) and to vertical scale of not less than 1 inch equals 5 feet
(1:50). Indicate manholes and piping. Show types, sizes, materials, and elevatious of other
utilities crassing system piping.

Product Certficates: For each type of cast-iron soil pipe and fiting, frotn manufacturer.
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F. Field quality-control repotts.
L.5 DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic manholes, pipe, and fittings in direet sunlight.
B. Protect pipe, pipe fittings, and seals from dirt and damags.
. Handle manholes according to manufacturer's written rigging instructions,
.6 PROIECT CONDITIONS
A, Interruption of Existing Sanitary Sewerage Service: Do nor interrupt service to tfacilities

occupicd by Owner or others unless permitied under the following eonditions and then only
after arranging to provide temporary serviee according to reguirements indicated:

L. Naotity Owner no fewer than two days in advance of proposed interruption of service.
2. Do not proceed with interruption of setvice without Owiner's written permission.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A

B.

IMUB-AND-SPTGOT, CAST-IRON SOIL PTPE AND FITTINGS
Pipe and Fittings: ASTM A 74, Service and Extura-Heavy classes
Gaskets: ASTM C 564, rubber.

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

HUBLESS CAST-IRON SOIL PTPE AND FITTINGS
Pipe and Filtmgs: ASTM A 888 or CISPI 301.
CISPI-Trademark, Shielded Couplings:

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

ANACO-TTusky,

Dallas Specialty & Mfg. Co.

Ferneo Tne,

Mission Rubber Company; a division of MCP Industries, Inc.
Stant; a Tompking company.,

Tyler Pipe.

LT

L

)
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e
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2.

Description:  ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield;
slainless-steel bands and Ughtening devices; and ASTM C 564, rubber sleeve with
itegral, ceuter pipe stop.

C. Heavy-Duty, Shielded Couplings:

L.

Manufacturers:  Subject to compliance with requirements, available manufacturers
olTering products thal may be incorporated into the Work include, bul are notl Timiied Lo,
the following:

a. ANACO-Husky.

b. Clamp-All Corp.

c. Dallas Specialey & Mfs. Co.

d. Mission Rubber Company; a division of MCP Industries, Ine.
c. Stant; a Tompking company.

f. Tyler Mpe.

Description: ASTM C 1277 and ASTM C 1540, with stainless-steel shield: stainless-
sleel bands and tghlening devices; and ASTM C 564, rubber sleeve with integral, conter
pipe stap.

Cast-1ron, Shielded Couplings:

Manufacturers:  Subject o compliance with requirements, available manufacturers
offering products thal may be incorporated into the Work include, but are not limited Lo,
the tollowing:

a. M7 Piping Prodncts Company.
Description:  ASTM C 1277 with ASTM A 48/A 48M, two-piece, cast-iron housing;

stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

Unshielded Couplings:

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

a. ANACOQO-Husky.

Descriprion:  ASTM C 1277 and ASTM C 1461, rigid, sleeve-type. reducing- or
transition-type mechanical coupling, with integral, center pipe stop, molded from
ASTM C 1440, TPE material; with corrosion-resistant-metal tension band and tightening
mechanism on each end.

DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS

D.
L.
2.
E.
L.
2
A

Pipe: ASTM A 746. tor push-on joints.

)
-2
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B. Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.
€. Compact Fittings: AWWA C133, ductilc iron, Tor push-ou joints.

D, Gaskets: AWWA C111, rubber,

24 DUCTILE-IRON, PRESSURE I'IPE AND FITTINGS
A, Push-on-Joint Piping:

Pipe: AWWA CI51.

Standard Fittngs: AWWA C114, ductile or gray iron.

Compact Fittings: AWWA C153.

Gaskets: AWWA C11 I, rubber, of shape matehing pipe and fittings.

o

B.  Mcehanical-Joinl Piping:

1. Pipe: AWWA C151, with bolt holes in bell.,
2. Standard Fittings: AWWA C110, duetile or gray iron, with bolt holes in bell.
3. Compact Fittings: AWWA C133, with bolt holes in bells.
4. Glands: Cast or ductile iron; with bolt holes and high-strength, cast-iron or high-strength,
low-alloy steel bolts and nuts.
5. Gaskels: AWWA C111, rubber, of shape matching pipe, Titings, and slands.
2.5 ATRS PIPE AND FITTINGS

A. ABS Sewer Pipe and Fittings: ASTM 1> 2751, with bell-and-spigot ends for gasketed joints.

l. NPS 3 1o NPS 6 (DN 80 1o DN 150): SDR 35.
2. NI'S 8 to NI'S 12 {DN 200 to DN 300): SDR 42.

B. (raskets: ASTM F 477, elastomeric geals.

2.6 PV PIPE AND FITTINGS

A, PVC Cellular-Core Sewer Piping:

L. Pipe: ASTM F 891, Sewer and Drain Series, PS 50 minimum stfthess, PVC cellular-
core pipe with plain ends for solvent-cemented joints.

2. Fiwings: ASTM D 3034, [SDR 35] <Tnsert SDR>, PV sockel-Lype lwings.

B. PV Corrugated Sewer Piping:
1. Pipe: ASTM F 949, PV corrugated pipe with bell-and-spigol ends for gasketed joints.
2. Fittings: ASTMF 949, PV molded or fabricated. socket type.
3. Gaskels: ASTM F 477, clagiomeric seals.

C. PV Profile Sewer Piping:
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2.7

28

L. Pipe: ASTMF 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for
gaskeled joinis.

2. Fittings: ASTM D 3034, PVC with bell ends.

3. Gaskels: ASTM T 477, clastomeric scals.

PV Type PSM Sewoer Piping:

1. Pipe: ASTM 12 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends lor
gasketed joints.

2. Fitlings: ASTM 12 3034, PVC wilh bell ends.

3. Craskets: ASTM F 477, elastomeric seals.

v Pressure Piping:

L. Pipe: AWWA €300, Class 100 Class 1[50 and Class 200 PV pipe with bell-and-spigot
cids for gasketed joints.

Fiwings: AWWA C900, Clasx 100 Clasg 150 and Class 200 PVC pipe with bell ends.
Gaskets: ASTM T 477, elastomeric seals.

ws

FIBERGI ASS PIPE AND FITTINGS

Fiberglass Sewer Pipe: ASTM D 3262, RTRP, for gasketed joints fabricated with Type 2,
polyester or Type 4, epoxy resin,

I Liner: Reinforeed thermosat

2. (Grade: Reinforced, surface layer matching pipe resin

3 Stiffuess: 9 psig (62 kPa)

Fiberglass Wonpressure Fittings: ASTM D 3840, RTRF, for gasketed joints.

l. Laminating Resin: Type 1, polyester or Type 2, epoxy resin,
2. Reinloreement: (irade with finish compatible with resin.

CGraskets: ASTM F 477, elastomeric seals.

NONPRESSURE-TYPE TRANSITION COUPLINGS

Comply with ASTM C 1173, clastomeric, sleeve-type, reducing or transition coupling. for
joining underground nonpressure piping. Include ends of same sizes as piping to be joined and
corrosion-resistant-metal tension band and tightening mechanism on each end.

Sleeve Macerials:

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

TFor Conercte Pipes: ASTM € 443 (ASTM C 443M), rubber,

For Fiberglass Pipes: ASTM F 477, elaslomeric scal or ASTM D 5926, PV,
For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

= by —
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A, For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

. Unshielded, Flexible Conplings:
1. Manufacturers:  Subject to compliance with requirements, available manufaciurers

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

a. Dallas Specialey & Mfg. Co.
b. Fernco Inc.
c. Logan Clay Pipe.
d. Mission Rubber Company; a division of MCI* Industries, [ne.
e. NDS.
(. Plastic Odditics; a division of Diverse Corporate Technologies, Tne.
2. Deseription:  Elastomeric sleeve with slainless-steel shear ring and corrosion-resistant-

metal tension band and tightening mechanisim on each end.
D. Shielded, Flexible Couplings:

L. Manufacturers:  Subject to complisnce with requirements, available manufacturers
offering praducts that may be incorporated into the Work include, but are not limited o,
the tollowing:

a. Cascade Waterworks Mfya,
b. Dallas Speeially & Mig. Co.
c. Mission Rubber Company; a division of MCP Industries, [nc.

2. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-
resistant  outer shield and corrosion-resistant-metal tension Dband and tightening
mechanism on each end.

E. Ring-Type, Flexible Couplings:
L. Marmfacturers:  Subject to compliance with requirements, available manufacturers

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

a. Fernco [ne.
I, Togan Clay Pipc,
¢. Mission Rubber Company; a division of MCP Indusinies, Tne.
2. Description:  Elastomeric compression seal with dimensions to fit inside bell of larger

pipe and for spigot of smaller pipe to fit inside ring.

F. Noupressure-Type, Rigid Couplings:
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L. Manufacturers:  Subject to compliance with requirements available mamufacturers

2.10

ofTering praducts thal may be incorporated into the Work include, bul are nol Timiled wo,
the following:

a. ANACO-Husky.

2. Description:  ASTM C 1461, slesve-type, reducing- or transition-type mechanical
coupling, molded irom ASTM C 1440, TPE malerial, with corrosion-resislani-melal
tension band and tightening mechanism on each end.

PRESSURE-TYPE PIPE COUPLINGS

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

L. Cascade Waterworks Mfg.

2. Diresser, Ine.

3. Ford Meter Box Company. Inc. {The); Pipe Products Div.
4, JCM Tndustrics, Tne.

A Romac Industries, Ine.

6. Smith-Blair, Inc.; a Sensus company.

7. Vietanlic Depend-Q-Lok, Inc.

3. Viking Johnson.

9.

Tubular-Sleeve Couplings: AWWA (219, with cenler sleeve, gaskels, end nings, and boll
fasteners.

Metal, bolted, sleeve-type, reducing or transition coupling, for joining underground pressure
piping. Tnclude 150-psig (1035-kPa) minimum pressure rating and ends of same gizes as piping
to be joined.

Center-Sleeve Material: Manufacturer's standard.

Gasket Material: Natural or synthetic rubber.

Maetal Component Finish: Corrosion-resistant coating or material.

EXPANSION TOINTS AND DEFLECTION FITTINGS

Duectile-Iron, Flexible Expansion Joints:

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

the following:

a. EBAA Tron, Inc.
b. Romac Industries. Inc.
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3.

2.11

c. Star Pipe Products.

Deseription:  Compound fitting with combination of flauged and mechanical-joint ends
complying with AWWA C110 or AWWA C153.  Include two gasketed ball-joint
sections and one or more gasketed sleeve sections, rated for 250-psig (1725-kDa)
minimum working pressure and for oilsel and expansion indicated.

Ductile-Tron Expansion Joinis:

1.

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

a. Dresser, Inc.

b. EBAA Tron, [nc.

" JCM Tndustrics, Tnc.

d. Smith-Blair, Inc.; a Sensus company.

Description:  Three-piece assembly of telescoping sleeve with gaskers and restrained-
type, ductile-iron, Dell-and-spigot end sections complying with AWWA CLI0 or
AWWA C153. Tnclude vaung for 250-psig (1725-kPa) minimum working pressure and
for expansion indicated.

Dugctile-Iron Deflection Firtings:

L.

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

a. EBAA lron, Inc.
Descriprion:  Compound coupling tirring with ball joint, tlexing section, gaskers, and

restrained-joint ends complying with AWWA C110 or AWWA (153, Tnglude rating lor
250-psig {1725-k[2) minimum working pressure and for up to 15 degrees of deflection.

BACKWATER VALVES

Cast-Tron Backwater Valves:

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 following:

a, Josam Company.

b. Smith, Jay R Mfa. Co.

Tyler Pipe.

Waus Water Technologies, Inc.

e Zurn Specification Drainage Oparation; Zurn Plumbing Products Group.

e o
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2. Description: ASME ALL2. 14,1, gray-irou body and bolted cover, with bronze seat.
3. [Torizonial wype; with swing check valve and hub-and-gpigol ends.
4. Combination horizontal and manual gate-valve type; with swing check valve, integral
zale valve, and hub-and-spigol cnds.
A, Terminal type; with bronze seat, swing check valve, and hub inlet.

B. PV C Backwater Valves:

L.

Manufacturers:  Subject to compliance with requirements, available manufacturers
olTering products thal may be incorporated into the Work include, bul are not limited Lo,
the following:

a. Canplas LLC.

b. IPS Corporation.

c. NDS.

d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

<. Sioux Chicf Manufacwring Company, Tnc,

f. Zurn Light Commercial Mroducts Operation; Zurn Plumbing Products Group.
2.

cseription:  Horizontal type; with PVYC body, PVC removable cover, and PV swing
cheek valve.

212 CLEANOQUTS

A, Cast-Tron Cleanouls:

1.

Manuiacturers:  Subjeel o compliance with requirements, available manulaclurers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Josam Company.

MIFAR, Inc.

Smith, Jay R. Mifg. Co.

Tyler Pipe.

Watts Water Technologies, Ine.

Zurn Specilication Drainage Operation; Zurn Plumbing Products Group.

o=

R S T ]

Description: ASME A112.36.2M, round, gray-iron housing with clamping device and
round, secured, scoriated, gray-iron cover. Inelude sray-iron ferrule with inside calk or
spigot connection and countersunk, tapered-thread, brass closure plug,

Top-Loading Classification(s): Lighl Duty or Medium Duly .

Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and lillings.

B, PV Cleanouts;
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L. Manufacturers:  Subject to compliance with requireimnents, available maoufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:
a. Canplas LLC.
b. IPS Corparaiton.
C. NDS.
d. Plastic Odditics; a division of Diverse Corporate Technologics, Tng,
e. Sioux Chief Manutacuring Company. Ine.
f. Zurn Light Commercial Products Operation; Zurn Ilunbing Products Group.
2. Description: PYC body with PV threaded plug. Tnclude PV sewer pipe fitting and

riser 1o eleanoul of same malerial as sewer piping,

213 FNCASIFMENT TFOR PIPTNG

A, Standard: ASTM A 674 or AWWA C103,

B,  Mawrial: Lincar low-densily polyvethylene film of Q.Q008-inch {0.20-mm) or high-densily, cross-
laminated polyethylene tilm of (1L004-1nch {0.10-mm)] minimum thickness.

. Form: Sheet or tube.

D. Color: Black.

2.14 MANITOLES

A. Standard Precast Concrete Manholes:

L.

¥R}

Descriprion:  ASTM C 478 (ASTM C 4738M), precast, reinforced concrete, of depth
indicated, with provision for sealant joints.

Diameter: 4% inches {1200 mm) minimum unless otherwise indicated.

Ballast: Increase thickness of precast concrete sections or add concrere to base section,
as required o prevent lotation,

Base Section: 6-inch {150-mm) minimum thickness tor floor slab and 4-inch {100-mm)
minimum thickness for walls and base riser section: with separate base slab or base
section with integral floor.

Riser Sections: d-inch {L00-num) minimum thickness, of length to provide depth
indicaled.

Top Section: EBcecentric-cone rype uUnless concentric-cone or Har-slab-top type i3
indicated; with top of cone of size that matches arade rings.

Joint Sealant: ASTM C 990 (ASTM C 990M), bitmmen or buty! rubber.

Resilient Pipe Conngcrors: ASTM C 923 (ASTM C 923M), cast or fitred into manhole
walls, for cach pipe connection.,

Steps:  Individual FRDP steps, FRI ladder, or ASTM A 615/A 615M, deformed, 12-inch
(13-mum} steel reinforcing rods encased in ASTM D 4101, PP; wide enonugh to allow
worker to place both feet on one step and designed to prevent lateral slippage of? step.
Cast or anchor steps into sidewalls at 12- to 16-inch {300- to 400-mm) intervals. Oniit
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steps if total depth from floor of manhole to finished grade is less than 60 inches (1500
mmj.

10.  Adjusting Rings: Iuterlocking HDPE rings, with level or sloped edge in thickuess and
diameter matching manhole frame and cover, and with height as required o adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer,

11, Grade Rings: Reinforced-concrate rings, 6- to 9-inch {150- to 225-mm) total thickness,
with diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover Lo indicaled elevation and slope.

B.  Desigmed Precast Concrele Manholes:

1. Description: ASTM C 913;  designed  according o ASTM CR90 for  A-16
(ASSHTO HS20-44), heavy-traftic, structural loading; of depth, shape, and dimensions
indicated, with provision for sealant joints,

2. Ballast: Increase thickness of ong or more precast concrete sections or add concrete o
manhole as required to prevent flotation,

3 Joint Scalant: ASTM C 990 {ASTM 990M), bitumen or bulyl rubber,

4, Resilient Pipe Connectors: ASTM C 923 (ASTM € 923M), cast or fitted into manhole
walls, for cach pipe connection,

5 Steps: Individual FRP steps or FRP ladder] [Individual FRP steps, FRP ladder, or
ASTM A 615/A 615M, deformed, 1/2-iuch {13-mm) stec! reinforcing rods encased in
ASTM D 4101, PP; wide enough o allow worker o place both [eet on one siep and
designed to prevent lateral slippage off step. Cast or anchor steps iuto sidewalls at 12- to
[6-inch (300- to 400-mmY} intervals. Omit steps if total depth from floor of manhols to
tinished grade is less than 60 inches {1500 mm).

6. Adjustiug Rings: Tuterlocking HDPE rings, with level or sloped cdge iu thickness and
diameter matching manhole lrame and cover, and with heighl as required w adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
I»y ring manufacturcr.

7. (rade Rings: Reinforced-concrere rings, 6- to 9-inch {150- to 225-mm) total thickness,
with diameter matehing manhole frame and cover, and with height as required to adjust
manhele [rame and cover Lo indicaled elevation and slope.

C. Fiberglass Manholes:

1. 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. Associated Fiberglass Enlerprises.
b. Containment Solutions, Inc.
<. I . Manufacturing, Tne.

2. Description: ASTM D 3753,

3. Diameter: 48 inches (1200 mrm) minimum nnless otherwise indicated.

4, Ballast: Increase thickness of concrete base as required to preveut flotation.

5. Base Section: Conerete, 6-inch {150-mm) minimum thickness.

6. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole

walls, for cach pipe connection,
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7. Steps: Individual FRT steps or FRD ladder. wide enough to allow worker to place both
fcet on one step and designed w prevent lateral shippage ofT step. Cast or anchor sleps
ito sidewalls at 12- to 16-inch (3040- to 400-mun) intervals. Omit steps if total depth

from floor of manhale 1o finished grade is less than 60 inches (1500 mm).

R. Adjusting Rings: Intetlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover w indicated elevation and slope. Tnelude sealant recommended
by ring manufacturer,

9. Grade Rings: Reinforeed-conerete rings, 6- Lo 9-inch {150- 1o 225-mm) otal thickness,

2.15

with diamerter matching manhole tramne and cover, and with heighr as required to adjust
manhole frame and cover to indicated elevation and slope.

Manheole Frames and Covers:

L.

Description: Ferrous: 24-inch ¢610-mum) ID by 7- to 9-inch {175- to 225-mum) riser, with
4-nch- {100-mm-) minimom-width flange and 26-inch- {660-mm-) diameter cover.
Include indented top design with lettering cast into cover, using wording equivalent to
"SANITARY SEWER.™

Material: ASTM A 536, Grade 60-40-1%8 ductile or ASTM A 48/A 48M, Class 35 gray

iron unless otherwise indicated.

Manhole-Cover Tnserls:

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

a FRW Tndustries; a Syneco Systems, Tne. compauy.
b. Knutson Enterprises.

c. I.. F. Manufacturing, Tne.

d Parson Environmenlal Products, Tne.

2. Description; Manntactured, plastic torm, of size to fit between manhole frame and cover
and designed to prevent stormrwater inflow. Include handle for removal and gasket for
gastight sealing,

3. Type: Solid.

CONCRETE

(General: Cast-in-place concrete complying with ACL 318, ACI 350/350R (ACI 350M/350RM),
and the following:

Rl

Cement: ASTM C 150, Type IL

Fine Aggregate: ASTM ¢ 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable,

Portland Cement Design Mix: 4000 psi {27.6 MPa) minimum, with .45 maximum
water:cementitious materials ratio.
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L. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforeing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deiormed steel.

€. Manhole Channels and Benches: Factory or field formed from concrete.  Portland cement
design mix. 400 psi {27.6 MDPa) minimum, with 0.45 maximum water/cementitions materials
rativ. Tnelude channels and benches ih manholes.

1. Channels:  Concrete inverl, formed o same width as conneeled piping, with height of
vertical sides to three-fourths of pipe diameter. Form curved channels with smooth.
unilorm radius and slope.

a. Invert Slope: | percent through manhale.
2. Benches: Conerele, sloped 1o drain into channel.
a, Slope: 4 pereent,

D.  Ballast and Pipe Supports: Portland cement design mix, 3000 psi {20.7 MPa) minimum, with
0.538 maximum water/cementitious materials ratio.

L. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforeing Bars: ASTM A 615/A 615M, Grade 60 (420 MPya) deformed sieel.

PART 3 - EXECUTION

3.1 EARTHWORK

A.  Excavating. wenching, and backfilling are specified in Division 31 Secrion "Earth Moving."

3.2 PIPING INSTALLATION

A, General Locations and Arrangements: Drawing plang and derails indicate general location and
arrangement of underground sanitary sewer piping. Location and arrangement of piping layout
take into account design congiderations. Tnstall piping as indicated, to extent practical. Where
specific installation ig not indicated, follow piping manutachurer's written instructions.

B.  Iostall piping beginniug at low point, true to grades and alignment indicated with unbroken
continuily ol inverl. Place bell ends ol piping lacing upsiream. Tnslall gaskels, seals, sleeves,
and couplings according to manufacturer's written instretions for vsing lubricants, cements.
and other ingtallation requirements,

€. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch
connections unless direct tap into exXisting sevwer is indicated.

D.  Install proper size increasers, reducers, and couplings where ditferent sizes or materials of pipes
and fittings are connected. Reducing size of piping in direction of flow is prohibited.

FACILITY SANITARY SEWERS 221513 - 13



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY 12589 MIDDLETOWN, NY 10940
E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking pracess ol micrownneling.
F. [nstall gravicy-flow, nonpressure, drainage piping according to the following:

1. [nstall piping pitched down in direction of flow, at minimum slope of 1 percent unless
otherwise indicated.

2. Install piping NPS 6 (DN 150) and larger with restrained joints al tee litbngs and at
changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer’s
proprietary restraint system, or casl-in-place-conerele supports or anchors,

3. [nstall piping with 36-inch (915-mm) minimum cover.

4, Tnstall hub-and-spigot, cast-ivon soil piping according to CTSPT's "Cast Tron Soil Pipe and
Fiwings IMandbook.”

A Install hubless cast-iron soil piping according to C1SP1310 and CISPIs "Cast lron Soil
Pipe and Fittings Handlbook.”

6. [nstall ductile-iron, gravity sewer piping according to ASTM A 746.

7. Install ABS sewer piping according to ASTM D 2321 and ASTM F 16618,

L Install PVC cellular-core sewer piping aceording to ASTM T2 2321 and ASTM F 1668,

9, Install PVC corrugated sewer piping according to ASTM D 2321 and ASTM F 1668,

10.  Tnstall PVC profile sewer piping according to ASTM T 2321 and ASTM T’ 1668,

[1. [Install PV Type PSM sewer piping according to ASTM D 2321 and ASTM F 1668,

12, TInstall PVC gravity sewer piping according to ASTM T 2321 and ASTM TV 1668,

13, Install (iberglass sewer piping aceording 10 ASTM D 3%39 and ASTM F 166K,

14, Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
“"Caonerete Pipe Tnstallation Manual."

[5.  [Inswll reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's

“"Caonerete Pipe Tnstallation Manual."

<. Install foree-main, pressure piping according to the following:

Install piping with restrained joiuts at tee fittings and at horizontal and vertical changes in
direction. Use corrosion-resislant rods, pipe or {illing manulacturer's proprictary reslraint
gysten, or cast-in-place-conerete supports or anchors.

2. Install piping with 36-inch (915-mm) minimum cover.
3. Install ducrile-iron pressure piping according to AWWA C600 or AWWA M4,
4, Install ductile-iron special fillings according lo AWWA (604,
5. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and
ASTM F 1668,
6. Install PVC water-service piping according to ASTM D 2774 and ASTM F 166K,
I1.  Install corrogion-prolection piping encasement over the [ollowing underground metal piping

according to ASTM A 674 or AWWA C105:

el S

Hub-and-spigot, cast-iron soil pipe.
Mubless cast-iron soil pipe and filtings.
Ductile-iron pipe and fittings.
Expansion joints and deflection fittings.
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L Clear interior of piping and manholes of dirt and superfluous inaterial as work progresses.

Maintain swab or drag in piping, and pull pasi cach joint as it 15 compleled. Place plug in end of’
icomplete piping at end of day aud when wotk stops.

33 PIPE TQOINT CONSTRUCTION

A, Join gravity-tlow, nonpressure, drainage piping according to the following:

L. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast
Tron Soil Pipe and Fittings Handbook™ for compressiou joints.

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

3. Join hubless cast-iron soil piping according o CTSPT 310 and CTSPT'y "Cast Tron Soil
Pipe and Fittings Handbook" for hubless-coupling joints.

4, Joiu ductile-iron, gravity sewer piping according to AWWA 600 for push-ou joints.

5 Join ABS sewer piping according lo ASTM D 2321 and ASTM D 2751 ror clastomeric-
seal joints.

6. Join PVC cellular-core sewer piping according o ASTM D 2321 and ASTM F 891 [or
solvent-cemented joints.

7. Join PVC corragated sewer piping according to ASTM D 2321,

K. Join PV profile sewer piping according o ASTM D 2321 [or clastomeric-seal joinls or
ASTM F 794 for gasketed joints.

9. Join PVC Type PSM sewer piping according lo ASTM D 2321 and ASTM D 3034 [or
elagtomeric-seal joines or ASTM D 3034 tor elastomeric-gasket joints.

10.  Join PVC gravity scwer piping according to ASTM 122321 and ASTM DD 3034 for
clastomeric-seal joins or ASTM D 3034 [or clastomeric-gasket joinls.

L1, Join fiberglass sewer piping according to ASTM D 4161 for elastomeric-seal joints.

12, Join nonreinforced-concerele sewer piping aceording o ASTM O 14 {ASTM ¢ 14M) and
ACPA's "Conerete Pipe Installation Manual” for rabber-gasket joints.

13, Join reinforeed-concrete sewer piping according to ACPA's "Coucrcte Pipe Tnstallation
Manual” lor rubber-gasket joints.

14, Join dissimilar pipe materials with nonpressure-type. flexible or rigid couplings.

B.  Join force-main, pressure piping according to the following:

L. Join ductile-iron pressure piping according to AWWA C600 or AWWA M4 for push-on
joints.

2. Join ductile-iron special fittings according to AWWA C600 or AWWA M4 1 for push-on
joints.

3. Join PVC pressure piping according to AWWA M23 for gasketed joints.

4, Join PVC water-setvice piping according to ASTM D 2855,

5 Join dissimilar pipe materials with pressure-type conplings.

. Pipe couplings, expansion joints, and deflection fitlings with pressure ralings at least equal

piping rating may be used in applications below unless otherwise indicated.

L.

Use nonpressure flexible couplings where required to join gravity-flow, nonpressure
sewer piping unless otherwise indicated.
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a. Shielded flexible or rigid couplings for pipes of same or slightly different OD.
b. Unsghiclded, increaser reducer-pattern, Nexible or rigid couplings Tor pipes wilh
differeut OD.

34

[¥E}
n

IS

r;

3.7

¢

Ring-type flexible couplings for piping of different sizes where annular space
between smaller piping's OD and larger piping's [D permits installation.

2. Use pressure pipe conplings for force-main joints.

MANHOLE INSTALLATION

General: Install manhaoles complete with appurtenances and accessories indicared.
[nstall precast concrete manhole sections with sealants according to ASTM C R91.
Install FRP manholes according to manufacturer's written instructions.

Form continuons concrete channels and benches between inlets and ontlet.

Set tops of frames and covers flush with finished surface ot manholes that oceur in pavements.
Set tops 3 inches {76 mm) above finished sarface elsewhere unless otherwise indicated.

Install manheole-cover inserls in frame and immediately below cover,

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACT 318,

BACKWATER VALVE INSTALLATION

Install horizontal-rype baclowater valves in piping manholes or pits.

Install combination horizontal and manual gate valves in piping and in manholes,

Install terminal-type backwater valves on end of piping and in manholes.  Secure units to
sidewalls,

CLEANQUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil

pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser
extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.

L. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic
areas.

2. Use Medium-Dury, top-loading classitication cleanouts in paved foot-traffic areas.

3. Use TTeavy-Duly, op-loading ¢lassiiieation ¢leanouts in vehicle-traiTic serviee arcas,

4, Use Extra-Heavy-Duty, top-loading classitication eleanouts in roads.
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B. Set cleanout frames and covers in earth in cast-in-place-concrete block, IR by I8 by 12 inches

(450 by 450 by 300 mm) deep. Sct with tops 1 inch {25 mm) above surrounding grade.

€. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement
surface.

38 CONNECTIONS

A. Connect nonpressure, gravity-flow  drainage piping to building's sanitary boilding  drains
P g £¢ piping g ry £
speeificd in Division 22 Section "Sanitary Waste and Veut Piping "

B.  Conneel force-main piping o building's sanitary foreec mains specilied in Division 22 Seetion
"Sanitary Waste and Vent Piping." Terminate piping where indicated.

€. Make connections to existing piping and underground manholes.

L.

3

D.  Connect to grease interceptors specified in Division 22 Section

Use commercially manufactored wye fitings tor piping branch connections. Remove
scetion of existing pipe, install wye fitting into existing piping, and encasc entire wye
(itting plus 6-inch {150-mm;) overlap with not less than 6 inches (150 mm) of’ concrete
with 28-day compressive strength of 3000 psi {2007 MTa).

Make branch conncetions from gide into existing piping, NPS 4 10 NPS 20 (DN 100 w
DN 504). Remove section of existing pipe, install wye fitting into existing piping, and
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day
compressive strength ol 3000 psi (20.7 MPa).

Make branch connections from side into existing piping, NI'S 21 {DN 525) or larger, or
Lo underground manholes by colling opening hlo existing unil large enough o allow 3
inches {76 mm) of concrete o be packed around entering connection. Cut end of
connection pipe passing through pipe or structure wall to conform to shape of and be
(Tugh with inside wall unless otherwise indicated. On outside of pipe or manhale wall,
sncase entering counection in 6 inches {150 mum) of concrete for mininmuum length of 12
inches (300 mm) Lo provide additional supporl of collar irom connection lo undisturbed
ground.

a. Lise concrete that will attain a mininnun 28-day compressive strength of 3000 pai
(20.7 MPa) unlcss otherwise indicated.

b. Use epoxy-bonding compound as interface berween new and existing concrete and
piping materials.

Protect existing piping and manholes to prevent concrete or debris from entering while
making tap connections.  Remove debris or other extraneous material that may
accumulate.

ug

Sanitary Waste Interceptors.”
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3.9 CLOSING ABANDONED SANITARY SEWER SYSTEMS
A. Abandoned Piping: Close open cuds of abandoned underground piping indicated to remain in
place. [nelude closures sirong enongh to withstand hydrostatic and earth pressures that may
result after ends of abandoned piping have been closed. Use either procedure below:
L. Close open ends of piping with at least R-inch- {203-mm-) thick, brick masonry
bulkhcads.
2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable
methods suitable for sive and type of material being closed. Do not use wood plugs.
B.  Backiill to grade according Lo Division 31 S¢etion "Tarth Moving."
3.10 IDENTIFICATION
A, Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange
for installation of green warning tapes direelly over piping and al ouiside edies ol underground
manholes.
L. Use warning tape or detectable warning tape over ferrous piping.
2. Use detectable warning lape over nonferrous piping and over edges ol underground
manholes.
3.11 FIELD QUALITY CONTROL
A, Inspeet inlerior of piping Lo determine whether Tine displacement or other damage has oceurred.
Inspect after approximately 24 inches {600 mum) of backfill is in place, and again at completion
ol Project.
1. Submil geparate report for cach system inspection,
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside ot pipe is visible berween structures.
b. Dellection:  Flexible piping with deflection that prevents passage of ball or
cylinder ot size not less than 92.5 percent of piping diamerer.
C. Damage: Crushed, broken, eracked, or otherwise damaged piping.
[nfileration: Water leakage into piping.
g. Exfiltration: Water leakage from or around piping.
3. Replace defective piping using new materials, and repeat inspections uutil defects are
within allowanees specilied.
4. Reinspect and repeat procedure undl results are satisfactory.
B. Test new piping systems, and parts of existing systems that have been altered, extended, or

repaired, for leaks and defects,

1. Do not englose, cover, or pul into scrvice belore Tnspeetion and approval.
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2. Test completed piping systenms  according to requirements of authorities haviug
jurigdiction.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

4, Submit separate report for each test,

A Hydrostatic Tests:  Test sanitary sewerage acconding to requirements of authorities
having jurisdiction and the following:

a. Fill sewer piping with water. Test with pressure of at least 1{-foot {3-m) head of
water, and maintain such pressure without leakage for at Least 15 minutes.

b. Closc openingrs 1n system and 111 with waler.

C. Purge air and refill with water.

d. Discotuneet water supply.

c. Test and Tngpect joints for leaks.

6. Air Tests:  Test sanitary sewerage according to requirements of authorities having

Jurisdiction, UNI-B-6, and the following:

a. Option: Test plastic aravity sewer piping according to ASTM F 1417.

h. Option:  Test concrete  gravity sewer piping  according to ASTM C 924
(ASTM C 924M).

7. Force Main: Terform hydrostatic test after thrust blocks, supports, and anchors have
hardened.  Tesl al pressure nol less than 1-1/2 timey the maxaimom sysiem operating
pressure. but not less than 150 psig (1035 kPa).

a. Ductile-lron Piping: Test according to AWWA Ca00. "Hydraulic Testing"
Section.
b. PVC Piping: Test according to AWWA M23, "Testng and Maintenance" Chapter.

] Manholes: Pertform hydraulic rest according to ASTM C 969 (ASTM € 969M).

. Leaks and loss in test pressure constitute defects that must be repaired.

D.  Replace leaking piping using uew imaterials, and repeat testing until leakage is within
allowances speeificd.

3.12 CLEANING

A, Clean dirt and suporfluous material from intevior of piping. Flush with potallc water.

END OF SECTION 221313
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SECTION 221323 - SANITARY WASTE INTERCEPTORS

PART 1 - GENERAL

1.1

1.2

1.3

A,

A.

3.

A

B.

C.

SUMMARY
Section Tncludes:

1. Grease inlereeplots.

DEFINITIONS
IFRP: Tiberglass-reinforeed plastic.

PP. Polypropylene plastic.

SLUBMITTALS

Product Data: For each type of metal interceptor indicated. Include materials of fabrication,
dimensions, rated capacilies, retenlion capacilics, operating ¢haracteristics, sive and location of
gach pipe connection, turnished specialties, and accessories.

Shop Drawings: For each type and size of precast-concrete interceptor indicated.

I Include materials of construction, dimensions, rated capacities. retention capacities.
Tocation and sive of cach pipe conneelion, lurnished speeialties, and accessories.

Coordination Drawings: Interceplors, drawn Lo scale, on which the [ollowing items are shown
and coordinated with each other, based on input froin Installers of the items involved:

L. Interceprors.
2. Piping conneetions. Tnelude sive, location, and clevation of cach.
3. Intertace with underground srructures and urility services.

PART 2 - PRODUCTS

2.1

A

GRTEAST INTT'RCEPTORS
Grease Interceptors: Precast concrete complying with ASTM C 913,
I Include rubber-gasketed joints, vent connections, manholes, compartments or battles, and

piping or openings to retain grease and o permit wastewater tlow.
2. Structural Design Loads:
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a. Light-Traffic Load: Comply with ASTM C 8§20, A-8 {ASSHTO HS10-44).
b. Medium-Trallic Load: Comply with ASTM € 890, A-12 (ASSITTO [18715-44).
Heavy-Traffic Load: Comply with ASTM C 890, A-16 { ASSHTO HS20-44).
Walkway Load: Comply with ASTM C 890, A-03.

e o

3. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), caxt or fitled inlo intereeplor
walls, for each pipe connection.

4, Steps: ndividual TRP steps or TRP ladder] [Tndividual FRP steps, FRP ladder, or
ASTM A 615/A 615M, deformed, L/2-inch {(13-mm) steel reinforcing rods encased in
ASTM D 4101, PP ASTM A 615/A 615M, deformed, 1:2-inch {13-mm) steel reinforcing
rads encased i ASTM D 4101, PP, wide enough 1o allow worker 1o place both Teel on
one step and designed to prevent lateral shippage off step.  Cast or anchor steps into
sidewalls at 12- to 18-inch {(300- to 400-mm) intervals. Omit steps if total depth from
floor o interceptor Lo (inished grade is less than 60 inches {1500 mm).

s, Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mun) total thickness,
to match diameter ol manhole [rame and cover.

6. Manhole Frames and Covers: Ferrons;, 24-inch (610-mm) ID by 7- to 9-inch (175- 1o
225-mm) riser with 4-inch- {100-mm-) minimum width flange and 26-inch- {$60-mm-)
diameter cover.

a. Ducrle Tron: ASTM A 536, Grade 60-40-18, nnless otherwize indicated.

l>. Gray Tron: ASTM A 48, Class 35, unless otherwise indicated.

c. Include indenicd top design with lelering casl into cover, using wording
gquivalent to "GREASE INTERCEPTOR."

Capacities and Characteristics:

L. Length by Width by Depth: As Shown on Drawings.

2. Number of Compariments: As Shown on Drawings.

3. Retention Capacicy: As Shown on Drawings .

4, Inlet and Qutlet Pipe Size: As Shown on Drawings,
a. Centerline of Tnlet to Floor: As Shown on Drawings.
b. Centerline of OQudet to Floor: As Shown on Drawings.

) Trapped Qutlet Reguired: As Shown on Drawings.
6. Veut Pipe Size: As Shown on Drawings.
7 [nstallation Position: As Shown on Drawings.

PRECAST-CONCRETE MANHOLT RTISTERS

Precast-Conerete Manhole Risers: ASTM C 478 (ASTM C 478M) ASTM C 913, with rubber-
gasket joints.

L. Structural Design Loads:
a. Light-Traffic Load: Comply with ASTM C §90. A-8 {ASSHTO HS1{-44).

b. Medium-Traffic Toad: Comply with ASTM C 890, A-12 (ASSHTO HS15-44,
c. Heavy-Traffic Load: Comply with ASTM C 890, A-16 {ASSHTQO HS20-44).
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B.

C.

d. Walloway Load: Comply with ASTM C 890. A-03.

2. Length: From top of underground conerete structure to grade,
Riser Sections: 3-inch { 75-mm) minimum thickness and 36-inch {915-mm) diameter.

it

4. Top Section: Eccentric cone, unless otherwise indicated. Include top of cone to mateh
grade ring sizc.

5. (Gaskets: ASTM C 443 (ASTM C 443M), rubber.

6. Steps: Tndividual TRP steps or TRP ladder] [Tndividual TRP steps, TRP ladder, or

ASTM A 615/A 615M, deformed, L/2-inch {(13-mm) steel reinforcing rods encased in
ASTM D> 4101, PP] [ASTM AG6I5/A615M, deformed. 1/2-inch  (13-mm)  steel
reinloreing rods encased inh ASTM D 4101, PP, wide enough 1o allow worker o place
both feer on one step and designed to prevent lateral slippage off step.  Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals.,

Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness,
diameter matching manhole frame and cover, and height as required to adjust the manhole
frame and cover to indicated elevation and slope,

Manhole Frames and Covers: Ferrous; 24-inch (610-nuny ID by 7- to 9-inch (173- to 225-mun)
riser with 4-inch- {100-mm-) minimum width flange and 26-inch- {660-mm-) diameter cover.

1. Duetile Tron: ASTM A 536, Grade 60-40-18, unless olherwise indicated.

2. Gray Tron: ASTM A 4R, Class 35, unless otherwise indicated.

3. Include indented wop design with letlering cast inlo cover, using wording equivalent o the
tollowing:

a. Grease Interceptors in Sanitary Sewerage System: "GREASE INTERCEMTOR."

PART 3 - EXECUTION

3.1

A

3.2

SANITARY WASTE INTERCEITORS 22132

EARTHWORK

Excavating. trenching, and backfilling are specified in Division 31 Section "Earth Maving."

INSTALLATION
Install precasi-conerele thterceptors aceording to ASTM C 891, Sei level and plumb.

[nstall manhole risers from top of undergronnd conerete interceptors to manholes and gratings
at finished grade.

Set tops of manhole frames and covers flush with finished swface in pavements. Set tops 3
inches {75 mm) above finish surface elsewhere, unless otherwise indicated.

Kel wps ol grating (rames and grates (Tush with linished surface.

)
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E. Set metal and plastic interceptors level and plumb.
T Set tops of metal intereeptor covers flush with finished surface in pavements. Set tops 3 inches
(75 mm) above finish surface elsewhere, unless otherwise mdicated.
(. [nstall piping and ol storage tanks according to Division 23 Section "Facility Fuel-Oil Piping.”
3.3 CONNECTIONS
A, Piping installation requirements are speetlicd in other Division 22 Seelions. Drawings indicale
general arrangement of piping, fittings, and specialties.
B.  Make piping connections between interceptors and piping systems.
3.4 [DENTIFICATKIN
A, [dendfication materials and installadon are specified in Division 51 Section "Harth Moving."

Arrange for installation of green warning tapes directly over piping and at outside edges of
underground inlerceplors.

1. Use warning tapes or deteclable warning ape over [orrous piping.
2. Use detectable warning tape over nonferrous piping and over edges of underground

glrucLures.

END OF SECTION 221323
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SECTION 221413 - FACILITY STORM DRAINAGE PIPING

PART 1 - GENERAL

1.1

1.2

1.3

n

SUMMARY

Seetion Tncludes:

1. Pipe, wbe, and hilings.

2. Specialty pipe fitings.

3. Fneascment for underground metal piping.

Relaled Sections:

l. Division 22 Section "Sump Pumps” for storm drainage pumps.

2. Division 33 Section "Storm Utility Drainage Piping” for storm drathage piping outside
the building.

PERFORMANCE REQUIREMENTS

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

1. Storm Drainage Piping: 10-loot head of water (30 kPa).

Scismic Perlormanee: Storm drainage piping and support and installation shall withstand the
effects of earthgquake motions determined according to ASCE/SEL 7.

SUBMITTALS

Product Data: For each type of product indicated.

LEED Submireal:

. Produet Data for CreditEQ4.1: For solvent cements and adhesive primers,
decumentation including printed statement of VO content,

Shop Drawings: For controlled-flow roof drainage system. Tuclude caleulations, plans, and
details.

Seismic Qualification Certificates: For storm drainage piping, accessories, and compenents,
from manufacturer.

I BRasis for Certification: Tndicate whether withstand certification is based on actual test of
asscmbled componenis or on calculation.
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2. Detailed deseription of equipment anchorage devices on which the certification is based

E.

|4

A

3.

1.5

A

and their installalion requitements.

Field quality-control reports.

QUALITY ASSURANCLE

Piping materials shall bear Tabel, stamp, or other markings ol specilied testing agencey.

Comply with NSF/ANST 14, "Plastics Piping System Components and Related Maierials," for
plastic piping components. Include marking with "INSF-drain" for plastic drain piping and
"NSF-scwer' [or plastic sewer piping.

PROIECT CONDITIONS

Iuterruption of Existing Storin-Drainage Service: Do not interrupt service to facilities occupied

by Owner or others unless permitted under the [ollowing conditions and then only ailer
arranging to provide temporary service according to requireiments indicated:

L. Notity Archirect, Construction Manager, or Owner no tewer than two days in advance of
proposed inlerruption of storm-drainage serviee,
2. Do not proceed with intermuption of storm-drainage service without Architect's,

Construction Managet's, or Owner's written perimission.

PART 2 - PRODUCTS

2.1

A.

2.2

A

B.

C.

23

A.

B.

PIPTNG MATERIALS

Comply with requirements in "Piping Schedule” Article tor applications of pipe, wbe, fitling
materials, and joining methods for specific services, service locations, and pipe sizes.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service classes.

Gaskets: ASTM C 564, rubber.

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

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

C18P1, Hubless-Piping Couplings:

FACILITY STORM DRAINAGE PIPING 221413-2



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILE, NY [2589 MIRDDLETOWN, NY 10940
L. Manufacturers:  Subject to compliance with requirements, available mamufacturers
ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:
a. ANACO-Husky.
b. Dallas Speeialty & Mig. Co.
c. Fernco [ne.
d. Matco-Norea, Tnc,
e MIFAB, Inc.
f. Mission Rubber Company; a division of MCI Industries, Inc.
£ Stant.
h. Tyler Pipe.
2. Standards: ASTM C 1277 and CI1SPL 310.
3. Description:  Stainless-steel corrugated shield with stainless-steel Dands and tightening

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

. Heavy-Duty, Hubless-Piping Couplings:

L.

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

=

ANACO-Husky.

Clamp-All Corp.

Dallas Specialy & Mie Ca.

MIFAB, Inc.

Mission Rubber Company; a divisiou of MCP Industries, Tne,
Stant.

Tyler Pipe.

et

g oo

Standards: ASTM € 1277 and ASTM C 1540.
Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

D.  Cast-Iron, Hubless-Piping Couplings:

[

Manufacturers:  Subject to compliance with requirements, available manufacturers
olTering proaducts thal may be incorporated into the Work include, but are not Timiled Lo,
the following:

a. MG Piping Producrs Company.
Ruandard: ASTM 1277,

Description: Two-piece ASTM A 48/A 48M., cast-iron housing; stainless-steel bolts and
nuts; and ASTM C 564, rubber slecve with integral, conter pipe stop.
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24 SPECIALTY PIPE FITTINGS
I Shiclded, Nonpressure Transition Couplings:
a, Manufacturers: Subjeet 10 complianee with requirements, available manulacturers

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

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

b. Standard: ASTM C 14641

c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant
ouler shicld and corrogion-resistani-metal wension band and tightening mechanism
on each end.

Pressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering producls thal may be incorporaled into the Work include, bul are not
limited to, the following:

)  Cascade Waterworks Mfz. Co.

2) Trresser, Tne,

3)  EBAA Tron, Inc.

4) Ford Meter Box Company. Ine. (The)
5y JOM Indusiries, Inc.

) Romae [ndustries, Inc.

7y Smith-Blair, Tne.; a Sensus company.
R)  Viking Johnson; /o Mucller Co.

b. Standard: AWWA (219,

<. Description:  Metal, sleeve-type couplings same size as, with pressure ratiug at
Teast ¢qual 1o and ends compatible with, pipes w be joined.

d. Center-Sleeve Material: Manufacturer's standard.

e Gasket Material: Natural or synthetic rubber,

f. Metal Component Finish: Corrosion-resistant eoating or material.

B. Dielectric Fittings:

L.

General Requirements:  Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material, Tnclude end conncetions compatible with pipes to be
joined.

Dielectric Unions:

a. Manufacturcrs: Sulyect to compliance with regquirements, provide products by oue
ol the following available manulacturers offering products thal may be

incorporated into the Work include, but are not limited to, the following:

1) Capitol Manutacturing Company.
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2} Central Plastics Company.

3)  Ilart Industrics International, Tne.

4) Jomar International Ltd.

5) Matco-Norea, Tne.

) McDonald, A, Y. Mits. Co.

N Watts Regulator Co.; a division of Watts Water Technologies, Tnc.
R)  Wilkins; a Zum cotmpany.

b. Description:
1 Standard: ASST 1079,
2) Pressure Rating: 150 psig (1035 kPa).
3 End Connections: Solder-joint copper alloy and threaded ferrous.
3. Diglectric Flanges:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
olfering products thal may be meorporaled into the Work include, but are nol
Timited to, the following:

L) Capitol Manufacturing Company.
A Central Plastics Company,
3) Martco-Norea, [ne.
4) Watts Regulator Co o a division of Watts Water Technologies, Tne,
5) Wilkins; a Zurn company.
b. Description:
1}y Rwandard: ASSE 1079,
2) Factory-fabricated, bolted. companion-flange assembly.
3)  Pressure Raung: 150 psig (1035 kPa).
4) End Connections:  Solder-joint copper alloy and threaded ferrons; threaded
solder-joint copper alloy and threaded ferrous.
4, Diclectric-Tlange Tnsulating Kits:

a. Manuiacturers: Subjeet Lo complianee with requirements, available manulaclurers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Iy Advauce Products & Systems, Tuc.
2)  (alpico, Tne.
3 Central Tlastics Company.
4)  Pipeline Seal and Insulator, The.
b. Description;

1)  Noncondncting materials for tield assembly of companion flanges.
2) Pressure Rating: 150 psig {1055 kI*a).
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3 Gasket: Neopretie or phenolic.

4)  Bolt Sleeves: Phenolic or polyethylence.

5) Washers: Phenolic with steel-backing washers.
A Dielectric Nippleas:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
olTering products thal may be incorporaled into the Work include, bul are not
limited to, the following:

D Elster Perfection.
2) Grinngll Mechanieal Products.
3) Martco-Norca, [ne.
4) Precision Plumbing Products, Ine.
5)  Vietaulic Company.
by. Description:
1) Llectroplated steel nipple complying with ASTM F 1545,
2)  Pressure Rating: 300 psig (2070 kPa) a1 225 deg F (107 deg O).
3 End Connections: Male threaded or grooved.
4) Lining: Tnert and noncorrosive, propylene.
2.5 ENCASEMENT FOR UNDERGROUND METAL PIPING
A, Standard: ASTM A 674 or AWWA C105.
B.  Material: High-density, crosslaminated PE film of 0.004-inch (0.10-mum) mininnim thickness.

. Torm: Shect or tube.

n. Color Black or natural.

PART 3 - EXECUTION

3.1 EARTH MOVING
A, Comply with requirements for excavating, trenching. and backfilling specified in Division 31
Scetion "Farth Moving."
3.2 PIMING INSTALLATION
A.  Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
gystems.  Indicated locations and arrangements were used Lo size pipe and caleulale iniclion

Toss, expansion, pomp sizing, and ather design considerations. Tnstall piping as indicated unless
deviations from layout arc approved on coordination drawings.
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B. Install piping in concealed locations unless otherwise indicated and except in equipiment rooms
and service areas.

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

D.  Install piping above accessible ceilings Lo allow suilicient space for cetling panel removal.

E.  Install piping to permit valve servicing.

k. [nstall piping at indicated slopes.

(. Install piping free of sags and bends.

H.  Inswall fiwings for changes in direction and branch connections.

I [nstall piping to allow application of insulation.

1. Install seismic restraints on piping. Comply with requirements tor seismic-restraint devices
specified in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and
Equipment.”

K. Make changes in direction for storm drainage piping using appropriate branches, bends, and
long-sweep bends. Do not change direction of flow more than 90 degrees. Use proper size of
standard increasers and reducers it pipes of different sizes are connected. Reducing size of
Jdrainage piping in direction of tlow is prohibited.

L. Lay buried building storm drainage piping beginning at low point of each system. Install true to
grades and alignment indicated, with unbroken continuity ol inverl.  Place hub ends of piping
upstream.  [nstall required gaskets according to manufactorer's written instrmctions tor use of
lubricants, cements, and other installation requirements, Maintain swab in piping and pull past
cach joint as completed.

M.  Install storm drainage piping at the following minimum slopes unless otherwise indicared:

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

2. Horizontal Storm-Drainage Piping: 2 percent downward in direction of flow:.

N.  Install cast-iron soil piping according to CISTT's "Cast Iron Soil Pipe and Fittings Handboolk."
Chapter IV, "Installation ol Cast Iron Soil Pipe and Fitlings."

1. Install encasement on underground piping according Lo ASTM A 674 or AWWA C105,
€.  Install engineered controlled-flow drain specialties and storm drainage piping in locations

indicared.
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I. Install underground, ductile-iron. force-main piping according to AWWA C600. Install buried

piping inside building beiween wall and loor penetrations and conneclion Lo slorm sewer
piping outside building with restrained joints. Anchor pipe to wall or floor. Install thrust-block
supports al vertical and horizonial oftsets.
1. Install encasement on piping aceording to ASTM A 874 or AWWA C1405.

Q.  Install underground, copper, foree-main lubing according Lo CDA's "Copper Tube ITandbook."

1. Install encasement on piping according to ASTM A 874 or AWWA CI105.

R. [nstall foree mains at elevations indicated.

4

Plumbing Specialties:

L. Install backwater walves in storm drainage gravity-flow piping.  Comply with
requirements for backwater valves specified in Division 22 Section "Storm Dralnage
Piping Specialiices.”

2. Install cleanouts at grade and extend to where building storm drains connect to building
slorm sewers in storm drainage gravity-tlow piping, Tnstall ¢leanoul fiing with closure
plug inside the building in storm drainage force-main piping. Comply with requirements
for ¢leanouts specified in Division 22 Section "Storn Drainage Piping Specialties.”

3. Install drains in storm drainage gravicy-tflow piping.  Comply with requirements for
drains specified in Division 22 Section "Srorm Drainage Piping Specialties."

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

U, Install sleeves Tor piping pencirations ol walls, ceilings, and Toors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

V.  Inswall sleeve seals for piping penetrations of concrere walls and slabs.  Comply with
requirements for sleeve scals specilied in Division 22 Seclion "Sleeves and Sleeve Scals Tor
Plumbing Miping."

W. Install esentcheons for piping penetrations of walls, ceilings, and floors.  Comply with
requirements for eseutcheons specified in Division 22 Section "Fseutcheous for Plumbing
Piping."

33 JOINT CONSTRUCTION

A, TTub-and-Spigot, Cast-Tron Soil Pipmg Gasketed Joint: Join according to CISPT's "Cast Tron
Soil Pipe and Fittings Handbook™ for compression joints.

B.  Hub-and-Spigot, Cast-lron Soil Piping Calked Joints: Join according to CISPM's "Cast Iron Soil
Pipe and TFittings Handbook" for lead-and-oakum calked joints.

C. [Tubless, Cast-Tron Soil Piping Coupled Joints: Join according Lo CTSPT 310 and CISPT's "Cast
Iron Soil Pipe and Firtings Handbook™ tor hubless-piping coupling joints.
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D.  Threaded Joiuts: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and ¢lean vsing sharp dics. Ream threaded pipe ends to remove burrs and resiore
full ID. Join pipe fittings and valves as follows:

L. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading s speeiiied.
2. Damaged Threads: Do not nse pipe or pipe ficings with threads that are corroded or

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

E.  Grooved Joints: Cul groove ends of pipe aceording Lo AWWA (606, Lubricate and install
gasket over ends of pipes or pipe and fittings. Install coupling honsing sections, over gasket,
with keys seated in piping grooves. Tnstall and tighten housing Dholts.

F. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gaskel concentrically positioned. Use suilable lubricanis on boll threads, Torque bolis in
Cross pattern.

3.4 SPECIALTY PIPE FITTIN( INSTALLATION
A, Transition Couplings:
L. [nstall transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Shiclded, noupressure transition couplings.
3. In Aboveground Force-Main Piping: Filing-lype transition couplings.
4. In Underground Force-Main Piping:

a. NPS 1-1/2 {DN 40% and Smaller: Fitting-type transition couplings.
b. NPS 2 {TIN 50) and Larger: Pressure transilion couplings.

B.  Dielectric Fittings:

—_

Install dielectric filings in piping al connections ol dissimilar metal piping and whbing.

2. Dielectric Fittings for NP'S 2 {DN 50) and Smaller: Use dielectric unions.

3. Diclectric Fitings [or NPS 2-12 10 NPS 4 (DN A5 1o DN 100): Use diclectric ange
kits.

4, Diclectric Fittings for NPS 5 (DN 125} and Larger: Usc diclectric flange kits.

VALVE INSTALLATION

[¥R]
R

A, General valve installation requirements are specified in Division 22 Section "General-Duty
Valves for Plumbing Piping.”

B.  ShuloiT Valves: Tnstall shutol valve on ¢ach sump pump discharge,

1. Install gate or full-port ball valve for piping NP5 2 (DN 50) and smaller.
2. Install gate valve tor piping NPS 2-1/2 {DN 65) and larger.
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C. Check Valves: Tnstall swing-check valve, between pump and shutoft valve, on each sump

pump discharge.

D.  Backwater Valves: [nstall backwater valves in piping subject to backtlow.
1. Horizontal Piping:  Horizontal backwater valves. Use normally closed type unless
otherwise indicated.
2. Install backwaler valves in aceessible locations.
3. Comply with requirements for backwater valves specified in Division 22 Section "Storm

Drainage Piping Specialties.™

3.0 HANGER AND SUPTORT INSTALLATION

A, Comply with requirements for seismic-restraint devices specified i Division 22 Section
"Vibration and Scismic Controls for Plumbing Piping and Equipment.”

B.  Comply with requirements lTor pipe hanger and support devices and installation specilied in
Division 22 Section "Hangers and Supports for Plumbing Miping and Equipment.”

Install carbon-steel pipe hangers for horizontal piping in noncorrosive enviroiments.
Install stainless-steel pipe hangers for hortzontal piping in corrosive envitonments.

[nstall carbon-steel pipe support clamps for vertical piping in noncotrosive envirotments.
Install stainless-stee] pipe support clamps for vertical piping in corrosive cnvironmaents.
Vertical Piping: MSS Type 8 or Type 42, elamps.

Individual, Straight, Horizontal Piping Runs:

SR

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

7. Mulriple, Straight, Horizontal Piping Runs 100 Feer (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.

] Base of Verrical Piping: MSS Type 52, spring hangers.

C. Support horizontal piping and mbing within 12 inches {300 mm) of each fiting, valve, and
coupling,

D, Support vertical piping and tubing at basc and at cach floor,

F.  Rod diamcier may be reduced onc size lor double-rod hangers, with 3/8-inch {10-mm)

minimum rods.

F. [nstall hangers tor cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

l. NPS 1-1/2 and NPS 2 (DN 40 and DN 50% 60 inches (1500 mm) with 38-inch {10-mm}

rod.
2. NPS 3 {DN 80¥ 60 inches (1500 mm) with 1/2-inch {13-mm) rod.

FACILITY STORM DRAINAGE PIPING 221413 - 10



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

RT 211 EAST 22 MULBERRY STREET
WALLKILL, NY [2589 MIDDILETOWN, NY 10940
3. NTS 4 and NDPS 5 (DN 100 and DN 125 60 inches { 1500 mm) with 5/8-inch {16-mum)

rod.
4. NTS 6 and NDPS B (DN 150 and DN 200y 60 inches { 1500 mm) with 3/4-inch {19-mum)

rod.

rz

3.8

L

NPS 10 and NPS 12 (DN 250 and DN 300y 60 inches {1500 mm) with 7/8-inch (22-
mmy rod.

6. Spacing for 10-foot {3-m) pipe lengths may be increaged to 10 feet (3 m). Spacing for
fittings is limited to 64 inches ¢ 1500 nun).

Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).

CONNECTIONS
Drawings indicate general arrangement of piping, fictings, and specialties.

Connect interior storm drainage piping to exterior storm drainage piping. Use transition fitting
to join dissimilar piping materials.

Conneel storm drainage piping o roof drains and storm drainage specialtics,

1. Install lest wees (wall cleanouts) in conduclors near loor, and loor cleanouts with cover
flush with floor.

2. Install horizontal backwater valves with cleanout cover flush with floor,

3. Comply with requiremenis [or backwaler valves, cleanouls, and draing specified in

Division 22 Section "Storm Drainage Piping Specialties."

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

Make connectiong according to the following nnless otherwise indicated:

1. Install unions, in piping NPS 2 {DN 540) and smaller, adjacent o cach valve and at Iinal
connection to each piece of equipment.

2. Install lManges, in piping NPS 2-1/2 {DN 65) and larger, adjacent o anged valves and al
final connection to each piece of equipment.

[DENTIFICATION

[dentily exposed storm drainagre piping. Comply wilth requirements for identification speeilied

in Divizsion 22 Section "Identification for Mumbing Piping and Equipment."

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specificd below in presence ot authorities having jurisdiction.
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L. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in

alter roughing-in.
2. Final Iuspection: Arrange for final inspection by authorities having jurisdiction to

obscrve Lests specitied below and o ensure compliance with requirements.

Reinspeciion: 11 authorities having jurisdiction 1ind thal piping will not pass LesL or inspection,
make required corrections and arrange tor reinspection.

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

Test storm drainage piping according to procedures of authorities having jurisdiction or. in
absence of published procedures, as follows:

1. Test Tor leaky and deleews in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for cach test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed now, aliered, exlended, or replaced storm drainage

piping until it has been tested and approved. Expose work that was covered or concealed

belore 1L was Lested.

Test Procedure: Test storm drainage piping, except ountside leaders, on completion of

roughing-in,  Close epenings in piping system and fill with water to point of overflow,

bul not Jess than 10-Tfool head of water (30 kPa). From 15 minutes belore inspection
starts until completion of inspection, water level must not drop. Inspect joints for leaks.

4. Repair leaks and delects with new materals and relest piping, or porlion thereol, unul

satisfactory results are obrained.

Prepare reports for tests and required corrective action,

L

A

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

Protect drains duriug remainder of construction period to avoid ¢logaing with dirt and debris
and Lo prevent damage from traffic and consiruction work.

Place plugs in ends of uncompleted piping at end of day and when work stops.

PIPTNG SCHEDULTR
Flanges and unions may be used on aboveground pressurce piping unless otherwise indicated.

Aboveground storm drainagre piping NPS 6 (DN 1560) and smaller shall be any ol the following:

1. Service class, cast-iven soil pipe and fiwngs; gaskels; and gaskeled joints,

2. Hubless, cast-iron soil pipe and fittings; C1SPL, heavy-duty. hubless-piping couplings:
and coupled joints,

3. Dissimilar Pipe-Material Conplings: Shielded, nonpressure transition couplings.

Aboveground, srorm drainage piping NPS & (DN 200) and larser shall be any of the followine:
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L.
2.

3.

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

[Tubless, cast-iron soil pipe and fiwings; CISPL heavy-duty, hubless-piping couplings;
and coupled joints.

Dissimilar Pipe-Material Couplings: Shiclded, nonpressure transition couplings.

D.  Underground storm drainage piping NPS 6 (DN 150) and smallet shall be any of the following:

1.
2.

3.

Exura TTcavy or Service class, cast-ivon soil pipe and fitlings; gaskels; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; CISI'L, heavy-duty. cast-iron, hubless-piping
couplings; and coupled joints.

Dissimilar Pipe-Material Conplings: Shielded, nonpressure transition couplings.

E. Underground, storm drainage piping NP8 & {DN 200) and larger shall be any of the following;

¥R

Extra Heavy or Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hulbless, cast-iron soil pipe and fittings; CTSPT, heavy-duty, cast-ivou, hulless-piping
couplings; and coupled joines.

Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION 221413
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SECTION 221423 - STORM DRAINAGE PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A,

1.2

A

1.3

A,

1.4

A

RELATED DOCUMENTS

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

SUMMARY

Seetion Ineludes:

L. Roof drains.

2. Miscellaneous storin drainage piping specialties.
3 Cleanouls.

4, Backwater valves.

5 Trench drains.

6. Channel drainage systems.

7. Through-penetration firestop assemblies.

R Flashing materials.

SUBMITTALS

Product Data: Tor cach type of product indicated.

QUALITY ASSURANCE

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

PART 2 - PRODUCTS

2.1

A

METAL ROOF DRAINS

Cast-Iron, Large-Sump, General-Purpose Roof Drains:

L. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
2. Basis-of-Design Prodoct:  Subject to compliance with reguirements, provide product

indicated on Drawings or comparable product by one of the following:

a. Josam Company.
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by. Marathon Roofing Products.

c. MIFAR, Tnc.

d. Smith, Jay R. Mfz. Co.

C. Tyler Pipe.

f. Warts Water Technologies, Ine.

£ Zurn Plumbing Products Group; Specification Drainage Operation.

S

-

10.
11.

|2

13
14.
15.
16.

Standard: ASMI A112.4.4, for gencral-purpose roof drains.
Body Material: Cast iran

Dimension of Body: Nominal 14-inch {357-nun) diameter.
Combinaiion Flashing Ring and Gravel Stop: Ag Shown on Drawings.
Flow-Control Weirs: As Shown on Drawings.

Outlet: As Shown on Drawings.

Extension Collars: As Shown on Drawings.

Underdeck Clamp: As Showi on Drawings.

Expansion Joink: As Shown on Drawingas.

Sump Receiver Plate: As Shown on Drawings.

Dome Material: As Shown on Drrawings.,

Perforated Gravel Guard: As Shown on Drawings.
Vandal-Troof Dome: As Shown on Drawings.

Water Dam: Ag Shown on Drawings.

22 CLEANQUTS

AL Test Tees:

2.

=

Lr

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

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

Watts Water Technologies, Inc.
Zurn Plumbing Products Group; Specification Drainage Operation.

a. Josam Company.

b. MIFAB, Inc.

c. Smith, Jay R, Mig. Co.
d. Tyler Mipe.

g.

f.

Stndard:  ASME AT12.36.2M and ASTM A 74, ASTM A K88, or CISPI1 301, for
cleanout test tees.

Rize: Same as connceled drainage piping.

Body Material: Hub-and-spigot. cast-iron sail-pipe T-branch or hubless, cast-iron soil-
ipe tost toe as reguired to mateh conneeted piping.

Closure Plug: Countersunk or raised head.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.
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23 BACKWATER VAT VES

A Cast-Tron, Horizontal Backwater Valves:

1.

2.

9.

Manulacturers: Subject 1o compliange with reguirements, provide products by ong ol the
following:

Basis-of-Design Product:  Subject to compliance with requitements, provide product
indicared on Drawings or comparable product by onc of the following:

Watts Water Technologies, Inc.
Zum Plumbing Products Group; Specification Drainage Operation.

a. Josam Company.

b. MIFAB, Inc.

¢, Smith, Jay R. Miz. Co.
d. Tvler IMipe.

e.

L.

Standard: ASME A112.14.1, for backwater valves.

Size: Same as connected piping.

Body Material: Castiron.

Cover: Castiron with belted or threaded access check valve.

Fnd Conneetions: Hub and spigot or hubless.

Cheek Valve: Removable, bronze, swing check, lactory assembled or licld modilied w
hang closed or open for airflow unless subject to backflow condition.

Extension: ASTM A 74, Service clasy; full-size, cast-iron soil-pipe extension o field-
installed eleanout at floor: replaces backwarter valve cover,

B. Cast-Iron, Drain-Outlet Backwater Valves:

L.

2.

Sl

~ O

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

Basis-ot-Design Product:  Subjecr wo compliance with requirements. provide product
indicated on Drawings or comparable product by one of the following:

a. Josam Company.
b. Smith, Jay R. Mfg. Co.

Watts Water Technologies, Ing.

Zum Plumbing Producis Group; Specilication Drainage Operation.

=S

Size: Same as loor drain oudel.

Body Material: Cast iron or bronze made for vertical installation in bottom outlet of floor
drain,

Check Valve: Removable ball float

Inlet: Threaded.

Outlel; Threaded or spigot,

2.4 TRENCH DRAINS

A, Trench Drains:
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L. Manufacturers: Subject to compliance with requirements, provide produets by one of the
(ollowing:
2. Basizs-of-Design Product:  Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by ong of the following:
a. Joxam Company.
b. MIFAB, nc.
c. Smith, Jay R. Mtz. Co.
d. Tyler Pipe.
e, Watts Water Technologies, Ing.
f. Zurn Plumbing Products Group; Specilication Drainage Qperation.
1 Standard: ASME A112.6.3, (or trench draing.
4, Body Material: Cast iron.
5. Flange: As Shown on Drawings.
6. Clamping Device: As Shown on Drawings.
7. Outlet: As Shown on Drawings.
R Grate Malerial: As Shown on Drawings.
9, Grate Finish: As Shown on Drawings.
10.  Dimensions of Frame and Grate: As Shown on Drawings.
[1. Top-Loading Classification: As Shown on Drawings.
2.5 TITROUGIT-PENETRATION FIRESTOP ASSEMBLIES

A.  Through-Penetration Firesiop Asscmblics:

1.

2,

¥R

th

6.

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

Basis-o-Design Product:  Subject w complianee with requirements, provide product
indicared on Drawings or comparable product by ong of the following:

a. ProSet Systems [ne.

Standard: ASTM E 814, for through-penetration firestop assemblies.

Certification and Listing:  Intertek Testing Serviee NA for throngh-penetration firestop
assemblies.

Sizer Same as conneeted pipe.

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

Stack Titting: ASTM A 48/A 48M, gray-iron, hublcss-pattern, wye branch with ncoprene
O-ring at base and gray-iron plug in thermal-release harness. Tnclude PVC protective cap
tor plug.

Special Coating: Corrosion resistant on inlerior of fitings,

2.6 TFLASHING MATERTIALS

A, Copper Sheet; ASTM R 152/B 152M, 12 07.5%4q. ft. (3.7 kg/sq. m or 0.4 1-mm thickngss).
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B. Zine-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch (1.01-mm) minimum thickness unless oltherwise indicated.  Include (390 (Z275) hot-dip
galvanized, mill-phosphatized finish for painting if indicated.
C. Elastic Membrane Sheet: ASTM D 4065, flexible, chlorinated polyethylene, 40-mil {1.01-mm)
minimum thickness.
D.  Fasteners: Metal compatible with material and subsirate being faslened.
E.  Meral Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory onits
required for installation; matching or compatible with material being installed.
F. Solder: ASTM B 32, lead-free alloy.

PART 3 - EXECUTION

3.1

A

D.

k.

INSTALLATION

Install rool draing at low poinls of tool” arcas according o rool membrane manuiacwuret's
written installation instructions. Roofing materials are specitied in Division 07 Sections.

L.

2.
3

Install flashing collar or flange of roof drain to prevent leakage between drain and
adjoining roofing. Mainlain inlegrity of waterprool membranes where penetrated.

[nstall expansion joints. if ndicated, in roof drain ontlets.

Position roof draing for ¢asy access and maintenange,

Install downspout adapters on outlet of Dack-outlet parapet roof drains and counect to sheet
metal downspouts.

Inseall downspout boots at grade with top 12 inches {305 mm) above grade. Secure to building

wall.

Install conductor nozzles at exposcd bottom of conductors where they spill onto grade.

Tnstall cleanouts in aboveground piping and building drain piping according to the following
instructions unless otherwise indicated:

L.

E.JJ [\-J

4.

Use cleanours the same size as drainage piping up o NPS 4 (DN 100). Use NI'S 4
(DN 100y for larger drainage piping unless larger cleanout is indicated.

Locate cleanouts at each change in direction of piping greater than 45 degrees.

Locate cleanouts at minimum ntervals of 50 feer (15 m) tor piping NI'S 4 {DN 100} and
smaller and 100 et (30 m) Tor larger piping.

Locarte cleanouts at base of sach vertical soil and waste stack.

For floor cleanouts for piping below tloors, install cleanout deck plates with top flush with
tinished floor,
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G, For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with Trame and cover Mush with linished wall.
H. [nstall horizontal backwater valves in floor with cover flush with tloor.
[ [hstall drain-ontlet backwater valves in ontlet of drains.
I Install test tees in verrical conducrors and near floor.
K. [nstall wall eleanouts in vertical conductors. Install access door in wall if indicated.
L. Install trench drains at low poinis of surface areas to be drained. Set arates of drains flush with
(inished surlace unless otherwise indicated.
M. Assemble channel drainage  system  components  according  to  manufacturct's  written
instructions. Install on support devices so that top will be flush with adjacent surface.
N.  Install throngh-penetration firestop assemblies in plaste conductors at concrete  floor
penstrations.
Q.  Install sleeve flashing device with each conductor passing through floors with waterproof
membrane.
3.2 CONNECTIONS
A, Comply with requirements for piping speciiied in Division 22 Scetions.  Drawings indicate
general arrangement of piping, fittings, and specialties.
3.3 FLASITING INSTALLATION
A.  Fabricate tlashing from single piece of metal unless large pans, sumps, ot ather drathage shapes
are required. Join flashing according to the following if required:
L. Lead Sheets: Burn joints of 6.0-1b/sq. ft. (30-kgsq. m) lead sheets, 0.0938-inch (2.4-num)
thickness or thicker. Solder joints of 4.0-1h/zq. fi. (20-kg/sg. m) lead sheets, 0.0625-inch
(1.6-tnm) thickness or thinner.
2. Copper Sheets: Solder joinls of copper sheels,
B.  Install sheet Mashing on pipes, sleeves, and speciallics passing through or embedded in (loors

and roofs with waterproof membrane.

L. Pipe Flashing: Sleeve type. matching the pipe size. with a minimm length of 10 inches
(250 mum) and with skitt or flange extending at Lleast 8 inches (200 mn) around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches {200 mm)
around sleeve,

3 Embedded Specially Flashing: Flai sheet, with skirt or Mange extending at least 8 inches

(200 num) around specialty.
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C. Set flashing on floors and roofs in solid coating of bituninous cement.

D.  Sceure flashing into sleeve and specialty clamping ring or devics,

E.  Fabricale and install flashing and pans, sumps, and other drainage shapes,

34 PROTECTION

A, Protect drains during remainder of construction period to avoid ¢logging with dirt or debris and
Lo prevent damage (rom traific or construction work.

B.  Place plugs in ends of uncompleted piping at end of cach day or when work stops.

END QF SECTION 221423
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SECTION 223500 - DOMESTIC-WATER HEAT EXCHANGERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section neludes:

Circulating. storage, domestic-water heat exchangers.
Domestic-water, heat reelatmers,

Daomestic-water, heat-exchanger accessories.

3 [P —

PERFORMANCE REQUIREMENTS

Keismic Performance: Domestic-water heal exchangers shall withstand the efiects of
garthquake motions determined according to ASCE/SEL 7.

L. The term "withstand" means "the unit will remain in place without separation of any patts
(rom the device when subjected Lo the seismic Torees specified and the unit will be fully
operational after the setsmic event.”

SUBMITTALS

Product Data: For cach type and size of domestic-water heat exchanger indicaled. Tnelude rated

capacities. operating characteristics. electrical characteristics, and furnished specialties and

ACTLIROTIeN,

Shap Drawings:

1. Wiring Diagrams: For power, signal, and control wiring.

Reismic Qualilication Certificates:  For domestic-water heal exchangers, accessories, and
components, from manfacturer.

L. Basis for Certification: Indicate whether withstand cettification is based on actual test of
assembled componenis or on caleulation.

2. Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed deseription of equipment anchorage devices on which the certification i3 based

and their installation requirements.
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D.  DProduct Certificates: For each type of circulating, domestic-water heat exchanger, from
manulaclrer.

E.  Domestic-Water, Heat-Exchanger Labeling: Cerufied and labeled by testing agency acceptable
to authorities having jurisdiction.

F. Source quality-control reports.
G, Field quality-control reports.

H.  Operation and Maintenance Data: Tor domestic-water heat exchangers to include in
gmergency., operation. and maintenance manuals.

I Warranty: Sample of special warranty.

1.5 QUALTTY ASSURANCE

A, FEleetrical Components, Devices, and Accessories: Listed and labeled as delined in NFPA 70,
by a qualitied testing agency, and marked for intended location and application.

B.  ASHRAE/JIESNA 90.1 Compliance: Applicable requirements in ASHRAE/TESNA 90.1.

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label heat-
exchanger storagre lanks Lo comply with ASME Boiler and Pressure Vessel Coder Section VITT
Division 1.

D.  NSF Compliance: Fabricate and label equipment components that will be in contact with

potable water to comply with NSF 61, "Drinking Water System Components - Health Effects.”

l.6 COORDINATION

A, Coordinate sizes and locations of concrete bases with actual equipment provided.
1.7 WARRANTY
A, Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or

replace componients of domestic-water heat exchangers that fail in materials or workmanship
within gpecified warranty period.

L. Failures inclnde. but are not limited to, the tollowing:

a. Structural failures including heat exchanger, storage tank, and supports.

b. TFaulty operation of controls,

c. Deterioration o melals, metal finishes, and other malerials beyond normal use.
2. Warranty Periods: From date ot Spbstantial Completion.

a. Circulating. Storage. Domestic-Water Heat Exchangers:

DOMESTIC-WATER HEA'T EXCHANGERS 225500 -2



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

1) Storage Tank: Five vears.
2)  Tube Coil: Five years.
3 Controls and Other Components: Three years.

PART 2 - PRODUCTS

2.1

A

DOMESTIC-WATER, TTEAT-EXCITANGER ACCESSORIES

Domestic-Water Compression Tanks:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AMTROL Ine.
b.  Flexeon Industrics.
c. Honeywell International [ne.

d. Pentair Pump Group {The); Myers.
. Smith, A. . Water Producis Co.; a division ol AL Q. Smith Corporation.
f. State Industries.
1 Taco, Tne.
2. Deseripuion:  Sicel pressure-raled lank consurucled with welded joinls and [actory-

installed butyl-tubber diaphragin.  Include air precharge to minimmm system-operating
pressure at tank.,

3. Constuction:
a. Tappings: Factory-fabricared steel, welded o ank before tesring and labeling,
Include ASME B1.20.1 pipe thread.
b. Interior Finish: Comply with NSF &1 barrier materials for potable-water tank
linings, including extending tinish into and through tank ficings and outlets.
e. Air-Charging Valve: Faclory installed.
4. Capacily and Characleristics:

a. Working-Pressure Rating: 150 psig (1035 kPa)
by. Capacity Acceptable: 4 gal. (15,1 LY mininun.
c. Air Precharge Pregsure: <Tusert systom pressure ™,

Piping-Typc  Tleal  Traps: Ficld-labricated  piping  arrangement  according Lo
ASHRALE/IESNA 9{.1.

Heat-Trap Fittings: ASHRAE 90.2.

Combination Temperamre-and-Pressure Relief Valves: ASME rated and stamped.  lnclude
relicving capacity at lcast as great as heat input, and include pressure sctting less than heat-
exchanger working-pressure rating.  Select relief valves with sensing element that extends into
storage tank,
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E. Pressure Relief Valves: ASME rated and stanped. Include pressure setting less than heat-
exchanger working-pressure rating.
F. Vacuum Relief Valves: ANST Z21.22/C8A 4.4-M.
22 SOURCT QUALITY CONTROL
A.  Faetory Tests: Test and ingpeel domestie-waler heat exchangers speciiied w0 be ASME-code
construction, according o ASME Boiler and Pressure Vessal Code.
B.  Hydrostatically test domestic-water heat exchangers to minimum of one and one-half times
pressure rating belore shipment,
€. Domestic-water heat exchangers will he considered defective if they do not pass tests and
inspections.  Comply with reguirements in Division 01 Section "Quality Requirements” for
retesting and reinspecting requirements and Division 01 Section "Execution” for requireiments
{or correcting the Work.
D.  Prepare test and inspection reporls.

PART 3 - TXT.CUTTION

3.1

A,

B.

DOMESTIC-WATLR, HEAT-EXCHANGER INSTALLATION

Dowmestic-Water, Heat-Exchanger Mounting:  Install domestic-water heat exchangers on
conerele base. Comply with requirements for conerele bases specified in Diviston 03 Section
"Cast-in-I'ace Concrete or Miscellaneous (Cast-in-Place Conerete.”

L. Install dowel rods to connect conerete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the lull perimeter ol conerele
base.

2. For supported cquipment, install cpoxy-coated anchor bolts that extend through conerete

base and anchor into structural concrete oor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions Turnished with items o be embedded.

4. Install anchor bolts to ¢levations required for proper attachment to supported squipment.

5. Anchor heat exchangers 1o substrate,

Install domestic-water heat exchangers level and plumb, according to layout drawings, original
design, and referenced standards. Maintain mannfacturer’s recommended clearances. Arrange
units so controls and devices needing service are accessible,

L. Install shutoff wvalves on domestic-water-supply piping to heat exchangers and on
domestic-hot-water outlet piping. Comply with requirements for shutoft valves specified
in Divigion 22 Secrion "General-Ducy Valves for Plumbing Piping."
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2. Install shutoff valves on bheating hot-water piping to heat exchangers. Comply with

r;

3.2

requitements Tor shutolT valves speciiied in Division 23 Section "General-Duty Valves
for HVAC Piping."

3 Install shutoff valves on sticam and condensate piping 1o heat exchangers. Comply with
requirements for shutott valves specitied in Division 23 Section "General-Duty Valves
for HVAC Piping."

Install  domestic-water heat  exchangers with  scismic-restraint devices,  Comply  with
requirements for seismic-resiraint devices specitied in Division 22 Section "Vibration and
Setsmic Controls for Mumbing Piping and Equipment.”

Install temperature and pressure relief valves in top portion of storage-tank shells of domestic-
water heal exchangers with domestic-waler storage,  Use reliel valves with sensing elements
that extend into shells. Extend relief-valve outlet, with drain piping same as domestic-water
piping in continuous downward piteh, and discharge by positive air gap onto ¢losest floor drain,

Tnstall heal-exchanger drain piping as indiveet waste 10 spill by positive air gap inlo open drains
or over floor drains. Install hose-end drain valves at low points in water piping for domestic-
water heat exchangers that do not have tauk drains. Comply with requiremsnts for hose-end
drain valves specified in Division 22 Section "Domestic Water Piping Specialties.”

Install thermometer on cach domestic-water, heat-exchanger, inlet and oudel piping, and install
thermometer on each domestic-water, heat-exchanger, heating-fluid inlet and outlet piping.
Comply with requirements for thermometers speciiied in Division 22 Seelion "Meters and
Gages for Plumbing Piping.”

Install pressure gages on domestic-warter, heat-exchanger, heating-fluid piping. Comiply with
requirements for pressure gages specified in Trvision 22 Section "Meters and Gages for
Plumbing Piping."

Fill domestic-warer heat exchangers with water.,

Charge domestic-water compression tanks with air.

CONNECTIONS

Comply with requitements lor piping specified m Division 22 Section "Domestic Waler
Piping."

Comply with requirements for heating hot-water piping specificd in Division 23 Seetion
"IMydronic Piping."

Comply with requirements for steam and condensate piping specified in Division 23 Section
"Steam and Condensate Heating Piping.”

Drawings indicate general arrangement of piping, fittings, and specialties.
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E. Where installing piping adjacent to domestic-water heat exchangers, allow space for service and

33

[FE}
ih

maintenance of heal exchangers.  Arrange piping (or casy removal of domestic-water heal
exchangers.

[DENTIFICATION

[dentify system components. Comply with requirements for identification specified in
Division 22 Section "Identification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL
Perform tests and iuspections.

L. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect compongents, assemblics, and cquipment installatons, including conngetions, and
Lo assist in testing.

2. Teak Test: After installation, charge systom and test for leaks, Repair leaks and rotest

unlil no leaks exist

Operational Test: After electrical circuitty has been energized, start units to confirm

proper operation.

4. Test and adjust controls and satedes. Replace damaged and malfunctioning controls and
squipment.

¥R

Domestic-water heat exchangers will be considered defective if they do not pass tests and
inspections.  Comply with requirements in Division 1 Section "Quality Requirements” for
retesting and reingpecting requirements and Division 01 Section "Execution” for requirements
(or correcting the Work.

Prepare test and inspection reports.

DEMONSTRATION

Engage a lactory-authorized service representative w train Owner's maintenance personngl 1o
adjust, operate, and maintain circulating Jdomesric-water hear exchangers.

END QF SECTION 223500
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1

SUMMARY

FELLENZER ENGINEERING, LLP

22 MULBERRY STREET
MIDDLETOWN, NY 10940

This Scetion ineludes the following conventional plumbing fixtures and related components:

1. Fauecels for lavatories and sinks.
2. Laminar-tlow fancet-spout outlets.
3. Flushomcters.

4, Taoilet seats.

A Protective shielding guards.

6. Fixture supporis.

7. [nterceprors.

8. Dishwasher air-gap fittings.

9, Water clascls.

10,  Utrinals.

11. Bidels.

[2. Lavatories.

13, Commercial sinks.

14.  Kiichen sinks.

L5,  Service sinks.

16, Service basins.

Related Scctons include the following:

Divigion 10 Section "Toilet, Bath, and Laundry Accessories.”

Division 22 Secrion “"Domestic Water Piping Specialties” for backflow preventers, tloor

drains, and specialty lixtures not included in this Scetion,
Division 22 Section "Drinking Fountains and Water Coolers."

Division 31 Section "Facility Water Distribution Piping" for exterior plumbing fixtures

1.
2.
3.
4.
and hydrants.
l.2 DEFINTITTONS

ABS: Acrylonitrile-butadiene-styrene plastic.

Accessible Fixlure: Plumbing fixlure that can be approached, entered, and used by people with
disabilities.

Cast Polymer: Cast-filled-polymer-plastic material. This material includes cultired-marble and
solid-surface materials.

Culiured Marble: Cast-filled-polymer-plastic macerial with surlace ¢oating.

PLUMERING FIXTURES
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E. Fitting: Device that controls the flow of water into or out of the plumbing fixture. Fittings

T

1.4

gpecified 1n this Scction telude supplics and stops, taucels and spouts, shower heads and whb
spouts, drains and tailpieces, and traps and waste pipes. DPiping and general-duty valves are
included where indicated.

FRP: Fiberglass-reinlorced plasiic.

PMMA: Polymethyl methacrylate {acrylic) plastic.

PVC: Polyvinyl chloride plastic.

Solid Smrtace: Nonporous, homogeneons, cast-polymer-plasiic material wich heat-, impact-,
scratch-, and stain-resistance qualities.

SUBMITTALS

Product Data: For each type of plumbing fixwre indicated. Include selected fixture and trim,
fittings, accessorics, appliances, appurtenances, equipment, and suppotts.  Tndicate materials
and linishes, dimensions, construction details, and tTow-control rales.

LEED Submirttal;

L. Product Data for Credit WE[2] [3.1] [3.2] [2 and 3.1] [2, 3.1, and 3.2]: Duocumentation
indicating flow and water consumption requirements.

Shop Drawings: Diagram power, signal, and control wiring,

Operation and Maintenance Data: For plumbing fixtures to include in emergency, operation,
and maintenance mannals.

Warranty: Special warranty specified in this Secrion.

QUALTTY ASSURANCE

Source Limitations: Obrtain plumbing fixfures, fancets, and other components of each category
through one source from a single manufacturer.

L. Exception: If fixtures, fancets, or other components are not available from a single
manulacturer, oblain gimilar produets rom  other manulacturers specilied for thal
category.

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

Regulatory Requirements: Comply with requirements in ICC AL117.1, "Accessible and Usable
Buildings and Facilities"; Public Law 90-480. "Architectural Barriers Act"; and Public
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Law 101-336, "Americans with Disabilities Act" for phunbing fixtures for people with
disabilivcs.

D.  Regulatory Requirements: Comply with regquirements in Public Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

L. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects,”
lor Nxture materials thal will be in contact with potable waler.

F. Select combinations of fixmres and trim, favcets, fittings, and other components that are
compatible.

G, Comply with the following applicable standards and other requirements specified for plumbing
(ixlures:

Enamgled, Casi-Tron Fixtures: ASME AT12.79,1M,

Plastic Bathtubs: ANSI Z124.1.

Plastic Lavatories: ANSIZ124.3,

Plastic Laundry Trays: ANSI Z124.4.

Plastic Mop-Service Basins: ANSI £124.6.

6. Plastic Shower Enclosures: ANSIZ124.2,

7. Plastic Sinks: ANS1 Z124.6.

g, Plastic Urinal Fixturcs: ANST 71249,

9. Plastic Whirlpool Bathtubs: ANSI Z124.1 and ASME AL12.19.7M.
0.  Poreclain-Fnamceled, Formed-Steel Fixturcs: ASMIL A2 19 4M,
11, Slip-Resistant Bathing Surlaces: ASTM F 462,

2. Solid-Surface-Material Lavatories and Sinks: ANSIICPA 88-1.
13, Stainless-Steel Commercial, Handwash Sinks: NSF 2 construction,
[4. Stainless-Steel Residential Sinks: ASME A112.19.3.

5. Witreous-China Fixtures: ASME ATIZ.19.2M.

16, Water-Closet, Flush Valve, Tank Trim: ASME A112.19 5,

17,  Water-Closet, Flushometer Tank Trim: ASSE 1037,

I8, Whirlpool Rathtub Fittings: ASMIE AT12.19.8M.

R

1. Comply with the lollowing applicable standards and other reguirements specilied lor lavatory
and sink faucets:

L. Backtlow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.

2. Backflow Proteetion Devices for Faucets with Hose-Thread Outlet: ASME AT12 18 3M.
3. Diverter Valves for Faucets with Hose Spray: ASKSE 1025,

4. Faucets: ASME A112.18.1.

5. TToge-Conneclion Vacuum Breakers: ASSE 1011,

6. Hase-Coupling Threads: ASME B1.20.7.

7. Integral, Atmospheric Vasuum Breakers: ASST 1001,

R, NSF Potable-Water Materials: NSF 61,

9. Pipe Threads: ASME B1.20.1.

10. Sensor-Actualed Faucels and Tleewieal Devices: UL 1951,
L1.  Supply Fictings: ASME A112.18.1.

2. DBrass Waste Fitlings: ASME A112.18.2,
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L Comply with the following applicable standards and other requirements specified for

miscellancouy iiings:

Atmospheric Vactum Breakers: ASSE 1041,

Brass and Copper Supplies: ASME ALLZ2.158.1.
Dishwasher Air-Gap Fitlings: ASSE 1021,
Mannal-Operation Flushometers: ASSE 1037,

Plastic Tubular Fittings: ASTM T 449,

6. Brass Waste Fittings: ASME AL12.18.2.

1. Sensor-Operation Flushometers: ASSE 1037 and UL 1951,

Ak e e —

1. Comply with the following applicable standards and other requirements specified for
misecllancous components:

i Disposers: ASSE 1008 and UL 430,

2. Dishwasher Air-Gap Fictings: ASSE 1021,

3. Flexible Waler Conneclors: ASME AT12.18.6,
4 Floor Drains: ASME A112.6.5.

S Grab Bars: ASTMF 44¢.

6. Hose-Coupling Threads: ASME B1.20.7.

7. Hor-Water Dispensers: ASSE 1023 and UL 499,
8. Ol1=Floor Fixture Supports: ASME A112.6 1M,
9, Cipe Threads: ASME B1.20.1.

10.  Plastic Shower Receptors: ANSI Z124.2.

11.  Plastic Toilet Seats: ANST Z124.5.

12.  Supply and Drain Protective Shielding Guards: 1CC A117.1.
13, Whirlpool Bathtub Fquipment: UL 1795,

[.5 WARRANTY

A, Special Warranties: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of whirlpools that fail in matenals or workmanship within specified
warranty period.

L. Failures include. but are neot limited to, the following:
a. Structural failures of unit shell.
b. Faully operalion of controls, blowers, pumps, healers, and Limers.
. Deterioration of metals. imnetal finishes, and other materials beyond normal use.
2. Warranty [eriod for Commercial Applications: Three year(s) trom date of Substantial
Completion,
1.6 FXTRA MATERTALS

A.  Furnish extra materials described below that match products installed and that are packaged
with protective covering tor storage and identitied with labels describing contents.
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L. Faucet Washers and O-Riugs: Equal to 10 percent of amount of each type aud size
installed.
2. Faucet Cartridges and O-Rings: Egual to 5 percent of amount of sach type and size
installed.
3. Flushometer Valve, Repair Kits: Equal to 10 percent of amount of each type installed,
but no fewer than 12 of each type.
4. Provide hinged-top wood or metal box, or individual metal boxes, with separate
compartments for each type and size of extra materials listed above.
5 Flushometer Tank, Repair Kits: Fgual 1o § pereent ol amount of ¢ach Lype installed, but
no fewer than 2 of each type.
0. Water-Closet Tank, Repair Kits: Equal to 5 percent of amount of each type installed.
7. Taoilet Seats: Equal to 5 percent of amount of each type installed.
2. Dry Urinal Trap-Seal Cartridges: Equal to 200 percent of amount ot each type installed,
but no fewer than 12 of cach Lype.
9. Dry Urinal Trap-Seal Liquid: Equal to 1 gal (3.8 L) for each urinal installed.

PART 2 - PRODUCTS

2.1

A.

LAVATORY FAUCTTS

Lavatory Faucets

1.

Available Manulacturers:  Subject Lo compliance with requirements, manulaclurers
offering products that may be incorporated into the Work include, buc are not limited ro,
the following:

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

American Standard Companies, Tne.

Bradley Carporation.

Chicago Faucets.

Delta Faucet Company.

Eljer.

Elkay Manufacturing Co.

Fisher Manufacwring Co.

Grohe America, Inc.

Just Manutacturing Company.

Kaohler Ca.

Moen, Inc.

Royal Brass Mia. Co.

Sayeo; a Briggs Plumbing Praduoets. Ine. Company.

n. Speakman Company.,

0. T & 5 Brass and Bronze Works, Tne.

p. Zurn Thumbing Products Group; Conunercial Brass Operation.
q. American Standard Companies, Ine.
r

3

L

g o ETroEm e po g

Bradley Corporation.
Brassiech Tne.; Newporl Brass Div.
Broadway Collection.
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Central Brass Manufacturing Company.
Chicagy Faucets.

Delta Faucet Compainy.

Eljer,

Elkay Manufacturing Co.

Fisher Manufacturing Co.

Franke Consumer Products, Tne.; Kitchen Systems Div.
bb.  Gerber Plumbing Fixtures LLC.

¢e.  Geberit Manulacturing, Ing,

dd.  Grohe America, Inc.

ge.  Hansgrohe Inc.

tf.  Hydrotek International, Inc.

gz, Intersan Manufacturing Company.

hh,  Just Manutacturing Company.

ii. Kohler Co.

i Moen, Tnc.

kk.  Pegler, Lid.

1. Price Ptister. Ine.

mm. Rohl LLC.

nn.  Royal Brass Mty Co.

00.  Sayco; a Briggs Plumbing Products. Inc. Company.
pp. Speakman Company.

qq. 1 & S Brass and Bronze Works, Inc.

rr.  Water Management, Ine,

8.  Wolverine Brass, Inc.

it Zurn Plumbring Products Group; Commercial Brass Operation.
un.  American Standard Companies, Inc.
vv.  Bradley Corporation.

wiw. DBrassiech Tne.; Newport Brass Div.

xx.  Broadway Collection.

yy.  Central Brass Manufacturing Company.
zz.  Chicago Faucers.

aaa. Delta Faucet Company.

bbb. FEljer.

cee. Elkay Manufacturing Co.

ddd. Fisher Manufacturing Co.

eee.  Franke Consumer Producrs, Inc.; Kitchen Systerms Div.
fff.  Gerber Plumbing Fixtures LLC.

oo Geberit Manufacluring, Ine.

hhh. Grohe America, Inc.

iii.  Hansgrohe Tne,

jii-  BHydrotek International, Inc.

kkk. Iatersan Manufacturing Company.

. Jusit Manuizeturing Company.

mmm. Kohler Cao.

nnn. Moen, Tne,

ooo.  Paul Decorative Products.

ppp. DPegler, Lid.

qqq. Phoenix Produets, Ine.

rrr.  Price Plister, [nc.

B M Fd
BN X g e
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2.2

A.

sss.  Rehl LLC.

.  Royal Brass Mlg. Co.

uun.  Sayveo; a Briggs Plumbing Products, Ine. Company.
vy, Sterling Plumbing Group, Tne.

www. St Thomas Creations.

xxx. Speakman Company.

yyy. Symmons Industries, Ine.

zzz. T & S Brass aud Bronze Works, Inc.

aaaa. Water Management, Ine.

bbbb. WhiteRock Corp.

cece. Wolvering Brass, Ine.

dddd. Zum Plumbing Products Group; Commercial Brass Operation.
seee. American Standard Companies, Inc.

1. Dcla Faucelt Company.,

gggg. Eljer.

hhhb. Gerber Plumbing Fixtures LLC.

. Moen, Inc.

iiii.  Phoeenix Products, Ine.

kkkk. Savco; a Briggs Plumbing Produets, Ine. Company.
I &terling Plumbing Group, [nc.

mnunm.  WhiteRock Corp.

nnnn. Waolverine Brass, [ne.

oooo. Gerber PMlumbing Fixtures LLC.

pppp. Phoenix Products, Inc,

qqqq. Sterling Plumbing Group, Inc.

rrrr. Zurn Plumbing Produets Group; Wilkins Operation.

Description: Two-handle mixing valve,  Tnglude hot- and  cold-water indicators;
coordinate faucet inlets with supplies and fixture holes; eoordinate outlet with spout and
fixture receptor.

a. Body Material: Commercial, solid brass.

b. Fintsh: Polished chrome plaie.

c. Maximum Flow Rate: 0.5 gpm {1.5 L/min.).
. Maximum Flow: 0.25 gal (095 1)

e. Centers: 4 inches (102 mm).

f. Moeuntiug: Deck, concealed.

£ Valve TTandle(s): Wrist blade, 4 inches (102 mm).
h. Inlet{s): NP'S 3.8 {DN 10) tubing. plain end.
i Spout: Rigid type.

J- Spout Outlet: Aerator.

k. Operation: Noncompression, manual.

1. Drain: Grid.

m.  Tempering Device: Thermostatic.

SINK FAUCETS

Sink Faucets,:
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L. Available Manufacturers:  Subject to compliance with requirements, manufacturers

ofTering praducts thal may be incorporated into the Work include, but are not Timited Lo,
the following:

2. Manufaclurers: Subjeel lo compliance with requirements, provide produets by one of'the
following:

American Standard Companies, Inc.
Bradley Corporation.

Broadway Caollection.

Chicago Faucets.

Dela Faucet Company.

Dormont Manutactoring Company.
Eljer.

Elkay Manulacluring Co.

Fisher Manufacturing Co.

Grohe Ameriea, Inc.

Just Manofacmring Company.

Kohler Co.

Moen, The.

Royal Brass Mfg. Co.

Sayco; a Briggs Plumbing Products, Ine. Company.
Speakman Company.

T & S Brass and Bronze Works, Tne.
Zum Plumbing Producis Group; Commercial Brass Operation.
s. American Standard Companies, Ing.

L. Bradley Corporation.

u. Brasstech Ine.: Newport Brass Div.

\ Broadway Collection,

w.  (enlral Brass Manulacluring Company.
X. Chicago Faucets.

y Delta Faucel Company.

Z. Eljer.

aa.  [Flkay Manufacturing Co.

bb.  Fisher Manufacwuring Ca.

ce. Franke Consumer Products, Ine.; Kitchen Systems Div.
dd.  Gerber Plumbing Fixwres LLC.

ee.  Grohe America, Inc.

(. TTansgrohe Inc.

gz, Hydrotek International, Inc.

TEeESEIoATISR MG 0 T

fatal

hh.  Intersan Manufacturing Company.
ii.  Just Manuiacturing Company.

il Kaohler Co.

kk.  M™ogen, Tnc.

1. Pegler, Lid.

mm. Price Pfister. Inc.

nn.  Rohl LLC.

oo. Royal Brass Mty Co.

pp.  Saveo; a Briggs Plumbing Produets, Ine. Company.,
qq-  Speakman Company.

fT. T & § Brass aud Bronze Works, Inc.
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s, Water Management. Ine.

L. Wolverine Brass, Inc.

uu.  Zurn Plumbing Products Group; Conunercial Brass Operation.
vv.  American Standard Companics, Tne.

ww. Bradley Corporation.

xx. Brasstech Inc.: Newpaort Brass Div.

yy.  Central Brass Manutacturing Company.

zz.  Chicago Faucets.

aaa.  Dela Faucet Company.

bbb. Eljer.

cec. Elkay Manufacturing Co.

ddd. Fisher Manufactring Co.

gee.  Franke Consumer Products, Ine.; Kitchen Systems Div.
ftf.  Gerber Plumbing Fixiures LLC.

goy.  Grohe America, Inc.

hihh. Hansgrohe Ine.

iii.  Hydrotek International, Inc.

iij.  Intersan Manufacturing Company.

kkk. Jusi Manulacluring Company.

. Kobhler Co.

mmin.Moen, Tnc.

nnn.  Panl Decorative Products.

ooo. Pegler, Lid.

ppp. Phocnix Produets, Ine.

qqq. Price Ptister. Inc.

rrr. Rohl LLC.

88, Royal Brass Mfg. Co.

ttt.  Sayeo; a Briggs Plumbing Produets. Ine. Company.
uuw.  Sterling Plumbing Group, Tne.

vvv. St Thomas Creations.

www. Speakman Company.

xxx. Symmons [ndustries, [ne.

yyy. 1 & S Brass and Bronze Works, Inc.

vz, Water Management, Tne.

aaaa. WhiteRock Corp.

LD, Wolverine Brass, Tne,

ceee. Zurn Plumbing Products Group; Commercial Brass Operation.
Jdddd. American Standard Companies, Ine.

cece. Delia Faucet Company.

fiff.  Eljer.

garg. Moen, Tne,

hhhh. Phoenix Products, Ine.

iiii.  Sayco; a Briggs Plumbing Products. Ine. Company.
1. Sterling Plumbing Group, Tne.

kikkk. WhiteRock Corp.

HI Wolvering Brass, Tne,

mmmm.  Gerber Plumbing Fixwires LLC.

nonn. Sterling Plumbing Group. Inc.

o000, Zum Plumbing Produets Group; Wilking Operation.

PLUMERING FIXTURES 224000-9
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3. Description: Kitchen faucet without spray.  Include hot- and cold-water indicators;
coordinate faucet inlets with supplies and fixture holes; coordinate outlet with spout and
fixture receptor.
a. Body Material: Commercial, solid brass
b. Finish: Polished chrome plate
C. Maximum Flow Rate: 2.5 gpm (9.5 L/min.), unless otherwise indicated.
d. Mixing Valve: Single coutrol.,
e. Backflow Protection Device Tor Hose Ontler: Not required.
f. Backflow I'rotection Device for Side Spray: Not required.
£ Cenlers: 3-3/% inches (86 mm) 4 inches {102 mm) 6 inches {152 mm), & inches
(203 mm) Adjusable.
h. Mounting: Deck, Backawall, exposed, conecaled.
1. Mandle{s): Lever, Knob, Knob, nonmetallie, Cross, (our arm, Wrigl blade, 4
inches (102 mm} Elbow. 6 inches {152 mm).
J- Inlew(s): NPS 3/8 (DN 1{) plain-cnd wbing, NPS 3/8 (DN 10) whing with NPS 1.2
(DN 15) male adapter, NPS 1/2 {DN 15) male shank, NPS I/2 (DN 15) female
shank.
k. Spout Type: Swivel gooseneck.
L. Spout Qutlet: Aerator, Swivel aerator/spray, or Laminar flow.
m.  Vacuum Breaker: Required.
n. Operation: Compression, manual Noncompression, manual or Sensor.
0. Drain: Stopper with ¢hain or Lift and turn,
23 FLUSHOMETERS

A Flushometers:

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

Manufacturcrs: Subject 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 ar a comparable product by one of the lollowing:

Coyne & Delany Co.

Delta Faucet Company.

Sloan Valve Company.

Zurn Plumbing Products Group; Conunercial Brass Operation.
Hydrotek International, Ine.

Sloan Valve Company.

TOTO USA, Inc.

Coyne & Delany Co.

Delta Faucet Company.

Hydrotek International. Ing.

Sloan Valve Company.

TOTO USA, Inc.

Zurn Plumbing Produels Group; Commereial Brass Operation,

ImATISE e fe T
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4. Description: Flushometer for urinal and water-closet-type fixture. Include brass body

wilh corrosion-resislanl internal components conlrol stop with check valve, vacuum
breaker. copper or brass tubing. and polished chrome-plated finish on exposed parts.

Internal Design: Diaphragm or piston operation.

Style: Coneealed.

[nlet Size: NPS 3/4 {DN 20)].

d. Trip Mcchanism: QOscillating, lever-handle actuator

Consumption: 1.5 gal./flush {5.7 Liflush

f. Tailpiece Size: NPS 34 (DN 20)]. NPS 1-14 (DN 32)], or NDPS 1-1/2 (DN 40)
Tength 1o Lop olbowl.

ooTE

e

24 TOILET SEATS
A Toilet Scats,:
L. Available Manufacturers:  Subject to compliance with requirements, manufacturers

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

2. Manufacturers: Subject 1o compliance with requirements, provide products by one of the
following:
a. American Srandard Companies, Ine.
b. Bemis Manulacturing Company.
¢ Centoco Manufacturing Corp.
d. Church Seats.
e. Eljer.
f. Kohler Co.
£. Olsonile Corp.
h. Sanderson PMlumbing Mroducts, Inc.; Beneke Div.
L Sperzel.
I- Bemis Manufacturing Company.
k. Centoco Manufacturing Corp.
1. Church Seals.
m.  Kohler Co.
1. Olsonite Corp.
o, Pressalit A/S.
p. Sanderson Plumbing Mroducts, 1nc.; Beneke Div.
i Sperzel.
3. Description: Tailet seal lor waler-closel-lype lixlure.

a Material; Melded, solid plasue with antimicrobial agent,
b. Configuration: Closed or Open front with or without cover.

C. Size: Tlongated.

d. Hinge Type: CK, check, 8§, self-sustaining, 8C, self-sustaining, check, SR, self-
raising.

c. Class: Standard commercial.

f. Color: White

PLUMERING FIXTURES 224000 - 11
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2.5 PROTECTIVE SHIELDING GUARDS

A, Protective Shiclding Pipe Covers:

1. Available Manulacuurers:  Subjeet o compliange with reguirements, manufaclurers
offering praducts that may be incorporated into the Work include, but are not Timited to,
the following:

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

a. Engineered Brass Co.

b. Insul-Teet Products Co.; a Subsidiary of MVG Molded Products.

c. MeGuire Manutacruring Co.. Ine.

d. Plumberex Specialty Products Tuc.

c. TCT Producls.

f. TRUEBRQ, Ins.

g Zurn Plumbing Produets Group; Tubular Brass Plumbing Products Operalion,

3. Deseription: Manufacwred plasgtic wraps Tor covering plumbing fixture hol- and cold-
water supplies and trap and drain piping. Comply with Americans with Disabilities Act
(ADA) requirements.

B.  Protective Shiclding Piping Fnclosures:

1. Available Manulacturers:  Subject o compliance with requirements, manulacturers
offering products that may be incorporated into the Work include, buc are not limited ro,
the following:

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

a. TRUEBRO, Inc.
3 Descripuon: Manulactured plastic enclosure for covering plumbing fixture hoi- and
cold-water supplies and trap and drain piping. Comply with ADA requirements.
2.6 FIXTURE SUPPORTS
A, Available Manufacturers: Subject to compliance with requirements, manufactirers offering
products that may be incorporated into the Work include, but are not limited to, the following:
B. Manufacturers:  Subject to compliauce with requirements, provide products by one of the

following:

1. Jozam Company.

2. MIFAB Manufacturing Ine.

3. mith, Jay R. Mig. Co.

4. Tyler Pipe; Wade Div.

5 Watts Drainage Produsts Tng.; a div. of Watts Tndustrics, Tng.

PLUMERING FIXTURES 224000 - 12
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6. Zurn Plumbing Products Group; Specification Drainage Operation.

2.7

28

Water-Closet Supports:

1. Description: Combination carrier designed tor accessible and standard mounting height
of wall-mounting, water-closet-type fixture. Include single or double. vertical or
horizonial, hub-and-spigol or hubless wasle liiling as required for piping arrangement;
faceplates; couplings with gaskets; feet; and fixture bolts and hardware matching fixture.
Include additional extension coupling, faceplate, and feel for installation in wide pipe
space.

Urinal Supports:

L. Description: Type [, urinal carrier with fixure support plates and coupling with seal and
tixture bolts and hardware matchiug fixture or T1, urinal carrier with hanger and bearing
plates for wall-mounting, urinal-type fixiure. Tnclude steel uprighis with leel.

2. Accessible-Fixture Support: Include rectangular steel uprights.

Lavatory Supports:

L. Description: Type IL lavatory catrier with concealed arms and tie rod for wall-mounting,
lavatory-type fixture. Tnelnde steel nprights with teet.
2. Accessible-Fixtre Support: Include rectansular sreel uprighis.

Sink Supponts:

L. Description: Type I sink carrier with exposed arms and tie rods for sink-type fixture,
Include steel uprights with el

INTERCT-PTORS

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

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

Josam Company.

I

2. MIFAB Manulaciuring Inc.

3. Smith, Jay R, Mfa. Co.

4. Tyler Pipe; Wade Div.

s Watus Drainage Products Inc.; a div. of Watts Industries, Inc.

6. Zurn Plumbing Products Group; Specification Drainage Operation,

DISHWASHER AIR-GAPDP FITTINGS

Dishwasher Air-Crap Fittings:

PLUMERING FIXTURES 224000 - 13
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L. Available Manufacturers:  Subject to compliance with requirements, manufacturers
ofTering praducts that may be incorporated into the Work include, but are not limited o,
the following:
2. Manufaclurers: Subjeel lo compliance with requirements, provide produets by one of the
following:
a. B & K Induostries, Inc.
b. Brass Craft Mfa Co.; a Subsidiary of Masco Corporation,
C. Brasstech Ine.: Newpaort Brass Div.
d. Dearborn Brass: a div. of Moen, Inc.
C. Geberil Manulacluring, Inc.
f. JB Products; a Federal Process Corporation Company.
g Sioux Chief Manufacturing Company, Tne.
h. Waus Brass & Tubular; a division ol Watls Regulator Co.
3. Description:  Fitting suitable for nse with domestic dishwashers and for deck monnting;
with plastic body, chrome-plated brass cover; and capacity of at least 5 gpm {0.32 L/s);
and inlet pressure of ac least 5 psig (35 kPa) al a lemperature of at least 140 deg F (60
deg C).  Include 5/8-inch- (16-nun-) 1D inlet and 7/8-inch- {22-nun-) 11D outlet hose
CONNECLions,
4. Hoses: Rubber and suitable for temperamire of at least 140 deg F {60 deg C).
a. Inlet Hose: 5/8-inch (16-mun) ID and 48 inches (1219 mony long.
L. Outlet Hose: 7/8-inch {22-nun) ID and 48 inches {1219 mum) long.
29 WATER CLOSETS

A Water Closets, WC-1

L.

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

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

pe

Crane Plumbing, L.L.C./Fiat Produets.
Amecrican Standard Companics, Tne.
American Standard Companies, Ine.
Briggs Plumbing Products, Tue.
Capizzi.

Crane Plumbing, L.L.C. Fiat Products.
Fljer.

Kaohler Co.

St. Thomas Creations.

TOTO USA, Tne,

American Standard Companies, Inc.
Crane Plumbing, L.L.C./Fiat I'roducts.
Eljer.

Kohler Co.

et

e o

B3 rmT o sm e
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Description Accessible, wall-mounting, back-outlet, vitreous-china fixture designed for
ushomeler valve operation.

a.

b.
c.
d.

Style: Flushometer valve.

1) Bowl Type: Elongated with siphon-jet design.
2)  Desigm Consumption: 1.6 gal./[Tush {6 L/Tush)

3) Color: White.

Flushometer: As shown on Drawings.

Teilel Seal: As shown on Drawings.

Fixture Support: Water-closet support combination carrier.

B. Water Closets, W(C-2:

L.

Available Manufacmirers:

Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the
(ollowing:

&

o o

bh.
ce.

dd.

American Standard Companies, Inc.
Barclay Mroducts, Lid.
Briggs Plumbing Products, Tue.

Crane Plumbing, L.L.C./Fiat Products.

Duravit US A, Tue.

Eljer.

Gerber Plumbing Fixtures LLC.
Kohler Co.

Manstield Plumbing Products, Inc.
Peerless Pottery, Tne.

Sanitarios Azteca, S A de CV.
Sterling Plumbing Group, Ing.

St. Thomas Creations,

TOTO USA, Inc.

Water Management, Tne,

Capizal.

St. Thomas Creations.

American Standard Companics, Tne.
Gerber Plumbing Fixwres LLC.
Kohler Ca.

Manslield Plumbing Products, Inc.
St. Thomas Creations.

Crang Plumbing, T..1..C/Tiat Products.

Eljer.

Peerless Mottery, Inc.

Water Managemend, Ine.

Briggs Plumbing Products, Tue.
American Standard Companics, Tne.
Briggs Plumbing Products, Ine.
Capizzi.

PLUMERING FIXTURES
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Crane Plunbing, L.L.C./Fiat Products.
Eljer.

Kohler Co.

Mansticld Plumbing Produets, Tne.
Peerless Potrery, Ine.

Sanitaries Azteca, S.A de CV.

St Thomas Creations.

TOTO USA, Inc.

Description: Accessible. floor-mounting, floor-outlet, vitreous-china fixture designed for

gravity-lype Lank aperatisn.

a,

210 URINALS

Suyle: Two Picee,

1y Bowl Type: Elongated with siphon<et design.  Include holt caps maiching
fixture.

2y Heightl: Aceessible,

3 Design Consumption: 1.28 sal.“flush (4.8 Lilush)

4) Tank: Gravity type with trim. Include cover.

5 Trip Mechanism: Lever-handle actuator.

) Color: White.

A, Urinals, U-1:

L. Available Manufacmorers:  Sobject to compliance with requirements, manutaciurers
offering products that may be incorporated into the Work include, but are not limited to,
the Tollowing:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
(ollowing:
a. American Standard Companies, Ine.
by. Briggs Plumbing Products, L.
C. Capizzi.
d. Crane Plumbing, L.L.C./Fiat Produets.
. Duravit US A, Tng,
i Eljer.
z. Kohler Co.
h. Mansficld Plumbing Products, Tue.
i. Peerless Pottery, [ne.
i Sanitarios Azteca, S A do C V.
k. St Thomas Creations,
1. TOTO USA, Inc.

¥R

Description: Accessible, wall-mounting, back-outlet, vitreous-china tixture designed for

lushometer valve operation.

4.

Type: Washout with extended shiclds.
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Strainer or Trapway: Integral cast strainer with intearal trap.
Design Consumption: 0.5 gal./Tush {1.9 L/Tush).

Color: White.

Supply Spud Size: NP8 3/4 (DN 200,
Ourtlet Size: NPS 2 (DN 50).
Flushometer: As shown on Drawings.
Fixmre Support: Urinal chair carrier.

211 LAVATORIES

AL Lavatories, LY-1:

1. Available Manhulaclurers:

Subject Lo compliance with requirements, mahufacurers

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

2. Manufacturers: Subject 1o compliance with requirements, provide producls by one of the
following:
a. American Standard Companies, Ing.
b. Commercial Enamehing Company.
c. Eljer.
d. Kohler Co.
e. American Standard Companies, Inc.
f. Rarclay Products, T.td.
. Briggs Plumbing Products, Tne.
h. Crane Mlumbing, L.L.C./Fiat 'roducts.
i Tljer.
1- Gerber Plumbing Fixares LLC.
k. Kohler Co.
1. Manslicld Plumbing Produets, Ine.
. Peerless Mottery, Ine.
n. Sterling Plumbing Group, Tie.
0. St. Thomas Creations.
p. TOTO USA, Tne.

[¥E}

e

S0 oo e

Type: Ledge back.

Description: Accessible, wall-mounting, vitreous-china fixture,

Rize: 19hy 17 inches (4%3 by 406 mm) rectangular.
Faucet Hole Punching: Three holes, 2-inch ¢(51-mn1) centers.

Faucel TTole Location: Top.
Pedestal: Not required.

Color: White,

Faucel: As shown on Drawings

Supplies: NP8 3/8 (DN 10y ehirome-plated copper with stops.

PLUMERING FIXTURES
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2.12 COMMERCIAL SINKS
A, Commergial Sinks, §-1:
1. Available Manulacuurers:  Subjeet o compliange with reguirements, manufaclurers

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

2. Manuiacturers: Subjecl to compliance with requirements, provide products by one of the
following:
a. Advance Tabeo.
b. Flkay Manulaciuring Co.
c. Just Manutacruring Company.
d. Metal Masters Foodservice Equipment Co., Inc.
3. cseription:  One-compartment, counter-mounting, stainless-stecl commercial sink with
backsplash.
a. Overall Dimensions: 16 X 17

L. Metal Thickuess: 0.050 inch {1.5 mm).

c. Faucet(s): Sink.

1} Number Reguired: One.
A Mounting: Deck.

d. Supplies: NPS 3/4 (DN 20) chrome-plated copper with stops or shutoff valves.
Drain Piping: NPS 1-1:2 {DN 40) chrome-plated, cast-brass P-trap.

<

2.13 STFRVICT STNKS
A Service Sinks,:
l. Available Manuwiacturers:  Subject Lo compliance with reguirements, manuizcwurers

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
3. Basis-o-Design Product: Subject o compliance with requirements, provide the product

indicared on Drawings or a comparable product by one of the tollowing:

a. American Standard Companies, Inc.
b. Commereial Enameling Company.
c. Eljer.
d. Kohler Co.
4, Description: Flogr-mounting, cnameled, cast-iron fixture with front apron, raised back,

and coated, wire rim guard.
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2.14

A

a. Size: 28 by 2R inches (710 by 710 nun).
b. Colorr While.

Faucet: Sink

Drain: Grid with NP8 2 (DN 50) or NP8 3 {TIN 80) outlet.

e o

OWNER-FURNISHED FIXTURLES
New. Ovwner-furnished fixture.

l. Provide the following:
a. Dishwasher, Air-Gap Fitung:

PART 3 - EXT:CUTTON

3.1

A

B.

3.2

A

D.

G.

EXAMINATION

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

Examine cabinels, countets, (loors, and walls [or suitable condilions where fixtures will be
installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Assemble plumbing fixures, trim. fittings, and other components according to manutacturers’
written instructions.

Install off-floor supports, aftixed Lo building subsirate, for wall-mounting fixtures.

1. Use carrier supports with waste filling and scal for back-oullet ixlures.

2. Use carrier supports withont waste fitting for fixtures with mbunlar waste piping.

3. Use chair-type carricr supports with rectangular steel uprights for accessible fixtures.
Tnstall back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

Install floor-mounting lixtures on ¢losel fanges or other atlachments o piping or building
substrate.

[nstall wall-mounting fixtures with tubnlar waste piping attached to supports.

Install floor-mounting, back-outlet water ¢losets attached to building floor substrate and wall
bracket and onto waste fitting seals.

Install counter-mounting Ixtures in and awached o casework.
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H. Install fixtures level and plumb according to roughing-in drawings.

I Install water-supply piping with stop on cach supply to cach fixture to be connected to water
distribution piping.  Attach supplies o supports or substrate within pipe spaces behind fixmres.
Install stops in locations where they can be easily reached for operation.

L. Exception: Use ball, gate, or globe valves if supply stops are not specified with fixture.
Valves are specilicd in Division 22 Section "General-Duty Valves lor Plumbing Piping”

I Install trap and mbnlar waste piping on drain outlat of cach fixture o be directly connected 1o
sanitary drainage system.

K.  Install tubular waste piping on drain outlet of each fixture to be indirectly counected to drainage
gystem.

L.  Install Mushometer valves for accessible water closets and urinals with handle mounted on wide
side of compartment. Install other actuators in locations that are easy for people with
disabilities to reach.

M.  TInstall tanks for accessible, tank-Lype waler ¢losets with Tever handle mounted on wide side of
compartment.

N. [nstall woilet seats on water closets.

Q.  Install trap-seal liquid in dry urinals.

r. Install faucet-spout fittings with specitied flow rates and patrerns in faucet spouts if faucets are
nol available with required rates and patierns, Tnclude adapters il required.

Q. [Install water-supply Now-control fitings with specified Tow rates m (ixiure supplies al stop
valves.

R.  Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if
faucets are not available with required rates and patterns, Tnclude adapters if required.

8. Install shower Mow-control [itlings with specilicd maximum (Tow rales in shower arms.

T.  Install raps on lixlure oulleis.

1. Exception: Omil trap on [ixtures with integral Lraps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

U.  Install disposer in outlet of each sink indicated to have disposer. Install switch were indicated
or in wall adjacent wo sink il location is not indicated.

V.  Install dishwasher aiv-gap [itting al cach sink indicaied 1o have air-gap filting.  Inslall in sink
deck on countertop at sink. Connect inlet hose to dishwasher and outlet hose to disposer.

W.  Install hot-water dispensers in back top surface of sink or in countertop with spout over sink.
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X.  Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within

Y.

33

L
K

cabinets and millwork. Use deep-patiern escutcheons 10 required 1o conceal protruding ictings.
Escutcheous are specified in Division 22 Section "Escutcheons for Plumbing Piping."

Seal joints between fixtures and walls. floors, and countertops using sanitary-type. oneg-part,
mildew-resislant stlicone scalant. Malch sealant eolor to lixture color. Scalants are speciiied in
Division {17 Section "JToint Sealants.”

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialtics.

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste. and veut
piping. Use size litlings required 1o maleh xuwres.

Ground equipment according lo Division 26 Section "Grounding and Bonding for Electrical
Systems."”

Conneet wiring according to Division 26 Section "Low-Voltage Electrival Tower Conductors
and Cables."
FIELD QUALITY CONTROL

Werify that installed plumbing fixturcs are categorics and types speeificd for locations where
installed.

Check that plumbing fixtures are complete with trim, faucets, fittings, and wother specified
components.

Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.
Test installed fixturcs after water systems are pressurized for proper operation. Replace
malfunctioning fixwres and components, then retesi. Repeat procedure until unils operale

properly.

Tnstall fresh batteries i sensor-operated mechanisms.

ADIJUSTING

Operate and adjust faucets and controls. Replace damaged and maltunctioning fixtures, fittings.
and controls.

Operate and adjust disposers and controls.  Replace damaged and maltunclioning units and
controls.

Adjust water pressure at faucers and flushometer valves to produce proper flow and stream.
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D.  Replace washers and seals of leaking and dripping faucets and stops.

. Install fresh batteries in sensor-operated mechanisms,

3.6 CLEANING

A, Clean fixtures, faucets, and other fittings with manufacturers' recommended ¢leaning methods
and malerials. Do the following:

1. Remove faucel spouts and strainers, remove sediment and debris, and reinstall sirainers
and spouts.
2. Remove sediment and debris [rom drains,

B.  After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect
exposed tinishes and repair damaged finishes.

3.7 PROTECTION
A, Provide proleclive covering for installed fixwures and finings.
B. Do nol allow use of plumbing (ixtures for emporary lacililies unless approved i wriling by
Owaner.

END OF SECTION 224000
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SECTION 224700 - DRINKING FOUNTAINS AND WATER COOLERS

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 Section includes the [ollowing waler coolers and related componenls:

L. Pressure water coolers.

2. Fixture supports.

DEFINITIONS

Accessible Water Cooler: Fixture that can be approached and used by people with disabilitiss.
Cast Polymer: Dense, cast-filled-polymer plastic,

Drinking Fountain: Fixture with nozzle for delivering stream of water for drinking.

Fitting: Deviee that controls flow of water into or out of fixture,

Fixture: Drinking fountain or water cooler unless one 1s speeilically indicated.

Remote Water Cooler: Eleetrically powered equipment for generating cooled drinking walter.

Water Cooler: Eleelrically powered Iixture lor gencrating and deliverimg cooled drinking water.

SUBMITTALS

Product Data: Tor cach fixture indicated. Tnclude rated capacitics, furmished specialties, and
ACLEISOTiRS.

Shop Drawings: Diagram power, signal, and control wiring.
Field quality-control test reports.

Operation and Maintenance Data:  For fixtures to include in emergency, operation, and
maintenance manuals,
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L.5

A,

D.

.6

A.

QUALITY ASSURANCE

Fleetrical Components, Devices, and Accessorics:  Listed and labeled as defined iu NFPA 70,
Article 100, by a testong agency acceptable to authorities having jurisdiction, and marked for
itended use.

Regulatory Reguirements: Comply with requirements in ICC ALL7.1, "Accessible and Usable
Buildings and Facilitics" Public Law 90-480, "Architecwral Barricrs Act™; and Public Law 101-
334, "Americans with Disabilities Act" for fixtures for people with disabilities.

NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects,”
(or fixture materials that will be in contact with potable waler.

ARI Swandard: Comply with ART's "Direclory of Cerlilicd Drinking Waler Coolers™ Tor style
classifications.

ARI Standard: Comply with ARI 1010, "Selt=-Contained, Mechanically Refrigerated Drinking-
Water Coolers.” for water coolers and with ART's "Directory of Certified Drinking Water
Coolers™ for type and style classifications.

ASHRALE Standard: Comply with ASHRAE 34. "Designation and Safety Classification of
Refrigeramts," for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant, unless
otherwise indicated.

FFXTRA MATERTALS

Furnish cxira materials described below thal match produets installed and that are packaged
with protective covering for storage and identitied with labels describing contents.

L. Fileer Cartridges: Eguoal to 100 percent of amount installed for each type and size
indicated, but no fower than 2 of cach.

PART 2 - PRODUCTS

2.1

A

PRESSURE WATER COOLERS
Water Coolers:
L. Available Manutactirers:  Subject to compliance with requirements, manufacturers

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

2. Manufacturers: Subject to compliance with requirements, provide products by oue of the
(ollowing:
3. Basis-of-Design Product: Subject to compliance with requirements. provide the product

indicated on Drawings or a comparable product by one of the following:

a. Flkay Manufacturing Co.
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by. Halsey Tavlor.
c. [Taws Corporalion.
d. Larco, Inc.

Oasis Corporation.
f. Sunroe Corp.

s G

4. Description:  ART 1010, Type PB, pressure with bubbler, Style FW, tlosh-to-wall warer
cooler.

a Cabinet: All stainless steel |
b. Bubbler: One, with adjustable stream regulator, located on deck.
Control: Push buttou.

d Supply: NP8 3% {DN 10) with ball, sate, or globe valve.

e Filter: One or more water filters complying with NSF 42 and NSF 53 tor cyst and
lead reduction to below EPA standards; with capacity sized for unit peak flow rate.

f. Drain:  Grid with NPS 1-1/4 {DN 32) mininum horizontal waste and  trap
complying with ASME A112.18.2.

£ Cooling System: Elecurie, with precooler hermelically scaled compressor, cooling

coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-
resistant-metal storage tank, and adjustable thermostat.

1) Capacily: 5 gph (0.0053 L/s), § gph (0.0084 L s), 10 gph (0.0105 L/s), 14
gph {0.0147 L/g) of 50 deg F (10 dex O) cooled water from 80 deg F {27
deg ) inlet water and 940 deg F {32 deg ) ambient air temperature.

2) Electrical Characteristies: 1/6, 1/5, 1/4 hp; 120-V ac; single phase; 60 Hz.

2.2 FIXTURT SUPPORTS

A, Available Manufacwrers:  Subject o compliance with requirements, manulaclurers offering
products that may be incorporated into the Work include. but are not limired o, the tollowing:

B. Mannofacturers:  Subject to sompliance with regquirements, provide products by one of the
following:

Josam Co.

I

2. MIFAB Manufacturing, [nc.

3. Smith, Jay R, Mtg. Co.

4. Tyler Pipe; Wade Div.

5. Watts Drainage Products Inc.; a div. of Watts Industries, Ine.

6. Zurn Plumbing Products Group; Specification Drainage Operation,

{.  Description: ASME AT12.6.1M, water cooler carriers. Tnelude vertical, steel uprights with et
and tie rods and bearing plates with mounting studs matching fixmre to be supported.

L. Type I: Hanger-type carrier with two vertical oprights.
2. Type T Bilevel, hanger-type carricr with three vertical uprights.
3. Supports [or Accessible Fixtures: Include rectangular, vertical, sleel uprights insicad of

steel pipe uprights.

DRINKING FOUNTAINS AND WATER COOLERS 224700 -3



ADAMSE FAIRACRE FARMS FELLENZER ENGINEERING, LLP

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

PART 3 - EXECUTION

¥R
—_—

3.2

w

n

[¥E}
s

r;

EXAMINATION

Examine roughing-in for water and waste piping systems to verify actual locations of piping
conneetions before fixwre installation. Verify thal sizes and locations of piping and Lypes of
suppotrts match those indicated.

Examite walls and fleors for suitable conditions where fixtures are to be installed.

[roceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Use carrier off-floor supports for wall-mounting tixtures, unless otherwise indicated.

Use mounting frames for recessed water coolers, unless otherwise indicared.

Set freestanding and pedestal drinking tountains on floor.

Set remote water coulers on floor, unless otherwise indicated.

Use chrome-plated brass or copper tube, tirtings, and valves in locations exposed to view. Plain
capper tube, fillings, and valves may be used in congealed locations,

INSTALLATION

Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless
otherwise tndicated.

Install mounting irames allixed o building construction and attach reccssed waler coolers o
mounting frames, unless otherwise indicated.

Install fixtures level and plumb. For fixtures indicated for children, install at height required by
authorities having jurisdiciion.

Install water-supply piping with shutot? valve on supply to each fixmre to be connected o water
distribution piping. Use ball, gate, or globe valve. Install valves in locarions where they can be
casily reached for operation. Valves are speeilicd in Division 22 Secton "General-Duly Valves
for Plumbing Piping."

[nstall trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system,

Install pipe escutcheons at wall penetrations in exposed, finished locations. Use deep-pattern
escltcheons where required to conceal protruding pipe fittings.  Esentcheons are specified in
Divisiou 22 Section "Escutcheons for Plumbing Piping."
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G. Seal joiuts between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant,

34

[¥E}
n

3.7

gilicone scalant.  Match scalant color Lo fixiure color. Sealants are specified in Division 07
Section "Joint Sealants."
CONNECTIONS

Piping installation requirements are specitied in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Conneet fixtures with water supplics, stops, and riscrs, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixmres.

Ground equipment according to Division 26 Section "Groonding and Bonding for Electrical
Systems."”

Connget wiring according to Division 26 Section "Low-Voltage Electrical Tower Conductors
and Cables."
FICLD QUALITY CONTROL

Water Cooler Testing:  Afler electrical gireuitry has been energized, test for complianee with
requirements. Test and adjust controls and safeties.

L. Remove and replace malfunctioning units and retest as specified above.
2. Report test results in writing.
ADJUSTING

Adjust fixture flow regulators for proper flow and stream height.

Adjust water cooler temperature settings.

CLEANING

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

Clean [xtures, on completion ol installation, according Lo manulacturer's sritlen instruclions.

END OF SECTION 224700
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