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SECTION 15053

BASIC MECHANICAL MATERIALS AND METHODS

GENERAL

SUMMARY
This Section includes the following:

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

Mechanical sleeve seals.

Sleeves.

Escutcheorns.

Grout.

Equipment installation requirements common to equipment sections.
Supports and anchorages.

ONOOAWN =

DEFINITIONS

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

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

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

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

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

QUALITY ASSURANCE

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

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

PART 2 PRODUCTS
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1.4

1.5

1.6

1.7

PIPE, TUBE, AND FITTINGS

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

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

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

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

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

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

Brazing Filler Metals: AWS A5.8, BCuP Series or BAg1, unless otherwise indicated.
Welding Filler Metals: Comply with AWS D10.12.

Solvent Cements for Joining Plastic Piping:

ABS Piping: ASTM D 2235.

CPVC Piping: ASTM F 493,

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

PO =

DIELECTRIC FITTINGS

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

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

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

MECHANICAL SLEEVE SEALS

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

Sealing Elements: EPDMor NBR interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

Pressure Plates: Plastic. Include two for each sealing element.

Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.
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1.8

1.9

SLEEVES

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

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

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

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

1. Underdeck Clamp: Clamping ring with set screws.

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

PVC Pipe: ASTM D 1785, Schedule 40.

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

ESCUTCHEONS

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

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

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

1. Finish: Polished chrome-plated.

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

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

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

3 Packaging: Premixed and factory packaged.

PART 3 EXECUTION

1.11

PIPING SYSTEMS - COMMON REQUIREMENTS
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A Install piping according to the following requirements and Division 15 Sections specifying piping
systems.

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

" unless deviations to layout are approved on Coordination Drawings.

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

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

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

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
J. Install piping to allow application of insulation.

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

pressure.
L. Install escutcheons for penetrations of walls, ceilings, and floors.
M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,

and concrete floor and roof slabs.

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

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

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

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

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.
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P. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 7 Section
"Through-Penetration Firestop Systems" for materials.

Q. Verify final equipment locations for roughing-in.

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

112 PIPING JOINT CONSTRUCTION

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

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

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

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

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

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or

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

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

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

2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.

3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

4. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.
5. PVC Nonpressure Piping: Join according to ASTM D 2855.
6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.
H. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

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

1.13 PIPING CONNECTIONS
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1.15

o o

m

Make connections according to the following, unless otherwise indicated:

l. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.
2. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping

materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

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

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

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

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

ERECTION OF METAL SUPPORTS AND ANCHORAGES
Refer to Division 5 Section "Metal Fabrications" for structural stee!.

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

Field Welding: Comply with AWS D1.1.

GROUTING

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

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.
Place grout around anchors.

Cure placed grout.

END OF SECTION
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SECTION 15083

HVAC INSULATION

PART 1 GENERAL

1.1RELATED DOCUMENTS

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

1.2SUMMARY
A.Section Includes:
1.Insulation Materials:

a.Flexible elastomeric.
b.Mineral fiber.
¢.Phenolic.
d.Polyisocyanurate.
e.Polyolefin.

2.Fire-rated insulation systems.
3.Insulating cements.

4 Adhesives.

5.Mastics.

6.Lagging adhesives.
7.Sealants.

8.Factory-applied jackets.
9.Field-applied fabric-reinforcing mesh.
10.Field-applied cloths.
11.Field-applied jackets.
12.Tapes.

13.Securements.

14.Corner angles.

1.3SUBMITTALS

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

B.Qualification Data: For qualified Installer.

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

D.Field quality-control reports.
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1.4QUALITY ASSURANCE

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

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

1.Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of
50 or less.
2.Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index
of 150 or less.
1.5DELIVERY, STORAGE, AND HANDLING
A.Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM
standard designation, type and grade, and maximum use temperature.

1.6COORDINATION

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

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

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

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

PART 2 PRODUCTS

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

B.Products shall not contain asbestos, lead, mercury, or mercury compounds.
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22

23

2.4

Ro

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 austenitic stainless steel shall be qualified as acceptable according to
ASTM C 795.

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

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

G.Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply
with ASTM C 553, Type Il and ASTM V 1290, Type |, II with factory-applied vinyl jacket, lil with
factory-applied FSK jacket, Il with factory-applied FSP jacket. Factory-applied jacket requirements
are specified in “Factory-Applied Jackets” Article.

H.Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply
with ASTM C 612, Type IB, provie insulation without factory-applied jacket, with factory-applied FSK
jacket.

FIRE-RATED INSULATION SYSTEMS
A Fire-Rated Board: Structural-grade, press-molded, xonolite calcium silicate, fireproofing
board suitable for operating temperatures up to 1700 deg F. Comply with ASTM C 656, Type I,
Grade 6. tested and certified to provide a [1] [2]-hour fire rating by a NRTL acceptable to
authority having jurisdiction.
1.Products: Subject to compliance with requirements, provide the following.
a.Johns Manville; Super Firetemp M.
B. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is
tested and certified to provide a 2-hour fire rating by a NRTL acceptable to authority having
jurisdiction.
1. Products: Subject to compliance with requirements, providing the following.
a.CertainTeed Corp.; FlameChek.
b.Johns Manville; Firetemp Wrap.
c.Nelson Firestop Products; Nelson FSB Flameshield Blanket.
d.Thermal Ceramics; FireMaster Duct Wrap.
e.3M; Fire Barrier Wrap Products.
f.Unifrax Corporation; FyreWrap.

ADHESIVES

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

MASTICS
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A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with

25

26

A

2.7

A

B.

MIL-C-19565C, Type I

LAGGING ADHESIVES

A. Description: Comply with MIL-A-3316C Class |, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

SEALANTS

Joint Sealants:
1.Materials shall be compatible with insulation materials, jackets, and substrates.
2.Permanently flexible, elastomeric sealant.
3.Service Temperature Range: 0 to plus 300 deg F.
4.Color: White or gray.
Vinyl, PVDC, and PVC Jacket Flashing Sealants:

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

a.Childers Products, Division of ITW; CP-76.

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

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

4, Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: White.
6. For indoor applications, use sealants that have a VOC content of 250 g/L

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

FIELD-APPLIED JACKETS
Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
PVC Jacket: High impact resistant, UV-resistant PVC complying with ASTM D 1784, Class
16354-C; thickness as scheduled: roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1.

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

b.P.1.C. Plastics, Inc.; FG Series.
¢.Proto PVC Corporation; LoSmoke.
d.Speedline Corporation; SmokeSafe.

2. Adhesive: As recommended by jacket material].
3. Color: White Color-code jackets based on system. Color as selected by Architect.
4, Factory-fabricated fitting covers to match jacket if available; otherwise field fabricate.

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

5. Factory-fabricated tank heads and tank side panels.
2.8 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,

complying with ASTM C 1136.

B.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic

adhesive: complying with ASTM C 1136.

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

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

29 SECUREMENTS

A. Insulation Pins and Hangers:

1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, [0.106-inch-] [0.135-inch-] diameter shank, length to suit
depth of insulation indicated.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, [0.106-inch-] diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick,
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in
place but not less than 1-1/2 inches in diameter.

4. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch thick nylon sheet, with beveled edge sized as required to hold insulation securely in
place but not less than 1-1/2 inches in diameter.

5. Staples: Outward-clinching insulation staples, nominal % inch wide, stainless steel or
Monel.
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210 CORNERANGLES

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface. '

PART 3 EXECUTION

3.1 EXAMINATION

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

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

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

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

3.2 PREPARATION

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

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

1. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

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

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

33 GENERAL INSTALLATION REQUIREMENTS

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

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

C. Install accessories compatible with insulation materials and suitable for the service. Install

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.
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D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. 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.

G. Keep insulation materials dry during application and finishing.

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

l. Install insulation with least number of joints practical.

J.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at

hangers, supports, anchors, and other projections with vapor-barrier mastic.

—_

K

Install insulation continuously through hangers and around anchor attachments.

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

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

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

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and

wet and dry film thicknesses.

L.

1.

Instal! insulation with factory-applied jackets as follows:

Draw jacket tight and smooth.

Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at [2 inches] [4 inches] o.c.

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

Cover joints and seams with tape as recommended by insulation material manufacturer to
maintain vapor seal.

Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at
ends adjacent to duct and pipe flanges and fittings.

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

N. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.
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O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend
patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt
joints.

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

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

QOh WM

3.4 PENETRATIONS

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

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface and
seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof
flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wali surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal

joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.

4. Seal jacket to wall flashing with flashing sealant.

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

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches.
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1. Comply with requirements in Division 7 Section "Through-Penetration Firestop
Systems" for firestopping and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:

1. Duct: Install insulation continuously through floor penetrations that are
not fire rated. For penetrations through fire-rated assemblies, terminate insulation at fire
damper sleeves and externally insulate damper sleeve beyond floor to match adjacent
duct insulation.  Overlap damper sleeve and duct insulation at least 2 inches.

2. Pipe: Install insulation continuously through floor penetrations.

3. Seal penetrations through fire-rated assembilies. Comply with
requirements in Division 7 Section "Through-Penetration Firestop Systems.”

3.5 GENERAL PIPE INSULATION INSTALLATION

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

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

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

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

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

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

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

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

7. Cover segmented insuiated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.
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8. For services not specified to receive a field-applied jacket except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves,
flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining
insulation facing using PVC tape.

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

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes,
vessels, and equipment. Shape insulation at these connections by tapering it to and around
the connection with insulating cement and finish with finishing cement, mastic, and
flashing sealant.

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

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

2. When flange and union covers are made from sectional pipe insulation,
extend insulation from flanges or union long at least two times the insulation thnckness
over adjacent pipe insulation on each side of flange or union. Secure flange

cover in place with stainless-steel or aluminum bands. Select band material
compatible with insulation and jacket.

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

4. When covers are made from block insulation, make two halves, each
consisting of mitered blocks wired to stainless-steel fabric. Secure this wire frame with
its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over

adjacent pipe insulation on each side of valve. Fill space between
flange or union cover and pipe insulation with insulating cement.  Finish cover
assembly with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish
exposed surfaces with a metal jacket.

3.6 FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

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

B. Insulation Installation on Pipe Flanges:

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

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

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.
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4. Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive to eliminate openings in msulatlon that allow passage of air to surface being
insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

D.

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

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

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

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with
manufacturer's recommended adhesive to eliminate openings in insulation that allow
passage of air to surface being insulated.

3.7 MINERAL-FIBER INSULATION INSTALLATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation

pins.

1.

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

Revise first subparagraph below to allow adhesive to be omitted from top surface of
horizontal rectangular ducts.

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

Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along
longitudinal centerline of duct. Space 3 inches maximum from insulation end
joints, and 16 inches o.c.
b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.
¢c. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.
d. Do not overcompress insulation during installation.
e. Impale insulation over pins and attach speed washers.
a.Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation facing.
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5. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment. Secure laps
to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch o.c. Install
vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic,
and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-
foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-
shaped pattern over insulation face, along butt end of insulation, and over the
surface. Cover insulation face and surface to be insulated a width equal to 2 times
the insulation thickness but not less than 3 inches.

6. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At
end joints, secure with steel bands spaced a maximum of 18 inches o.c.

7. Install insulation on rectangular duct elbows and transitions with a full insulation section for
each surface. Install insulation on round and flat-oval duct elbows with individually mitered
gores cut to fit the elbow.

8. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and
insulation pins.

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

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

3. Install either capacitor-discharge-weld pins and speed washers or
cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and
sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches
o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each
way, and 3 inches maximum from insulation joints. Install additional pins to hold
insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation..

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

4. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from 1 edge and 1 end of insulation segment.  Secure
laps to adjacent insulation section with 1/2-inch outward-clinching  staples, 1 inch o.c.
Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.
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a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-
footintervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-
shaped pattern over insulation face, along butt end of insulation, and over the
surface. Cover insulation face and surface to be insulated a width equal to 2
times the insulation thickness but not less than 3 inches.

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and
end joints. At end joints, secure with steel bands spaced a maximum of 18 inches (450
mm)} o.c.

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

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface
with 6-inch- wide strips of same material used to insulate duct. Secure on  alternating
sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.8 POLYOLEFIN INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

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

B. Insulation Installation on Pipe Flanges:

1.
2.

Install pipe insulation to outer diameter of pipe flange.

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

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

4. Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being
insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1.

Install mitered sections of polyolefin pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being
insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1.

Install cut sections of polyolefin pipe and sheet insulation to valve body.

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

Install insulation to flanges as specified for flange insulation application.
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3.10

3.11

4. Secure insulation to valves and specialties, and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.9 FIELD-APPLIED JACKET INSTALLATION

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:

1. Draw jacket material smooth and tight.
2. Install lap 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 laps at longitudinal seams and 3-inch- wide joint strips at end
joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with
vapor-barrier mastic.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of
tanks and vessels. Seal with manufacturer's recommended adhesive.

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

FIRE-RATED INSULATION SYSTEM INSTALLATION

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers
and supports to maintain a continuous fire rating.

B. Insulate duct access panels and doors to achieve same fire rating as duct.

C. Install firestopping at penetrations through fire-rated assemblies. Fire-stop systems are
specified in Division 7 Section "Through-Penetration Firestiop Systems."

FINISHES

A. Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket
Material: Paint jacket with paint system identified below and as specified in Division 9 painting

Sections.

1. Flat Acrylic Finish: two finish coats over a primer that is compatible with jacket material and
finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.
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B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

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

A. Perform tests and inspections.

B. Tests and inspections:

1. Inspect ductwork, 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 two location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.
Inspect pipe, fittings, strainers, and valves, randomly seiected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations 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 Insulation Schedule, General" Article.

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

END OF SECTION
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SECTION 15140

DOMESTIC WATER PIPING

PART 1 GENERAL
1.1 SUMMARY

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

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

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

C. Comply with NSF 14, "Plastic Piping Components and Related Materials” for plastic, potable
domestic water piping and components.

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

PART 2 PRODUCTS

2.1 PIPING MATERIALS

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

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

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

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

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

PART 3 EXECUTI!ON

3.1 PIPING APPLICATION

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

B. Flanges may be used on aboveground piping, unless otherwise indicated.
C. Domestic Water Piping: Use the following piping materials for each size range:
1. NPS 1-1/2 and Smaller: Hard copper tube, Type L; copper pressure fittings; and soldered

joints.
2. NPS 2: Hard copper tube, Type L; copper pressure fittings; and soldered joints.
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3. NPS 2. Hard copper tube, Type L with grooved ends; copper grooved-end fittings: copper
tubing, keyed couplings; and grooved joints.

4. NPS 2-1/2 to NPS 3-1/2: Hard cooper tube, Type L copper pressure fittings; and soldered
joints.

3.2 VALVE APPLICATIONS

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

1. Shutoff Duty: Use bronze ball or gate valves for piping NPS 2 and smaller. Use cast-iron
butterfly or gate valves with flanged ends for piping NPS 2-1/2 and larger.
2. Drain Duty: Hose-end drain valves.

3.3 PIPING INSTALLATION

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

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

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

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

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

F. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside
building at each domestic water service.

G. Install domestic water piping level without pitch and plumb.

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

. Perform the following steps before operation:
1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Remove plugs used during testing of piping and plugs used for temporary sealing of piping
during installation.

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

K. Check plumbing specialties and verify proper settings, adjustments, and operation.
34 JOINT CONSTRUCTION

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
joint construction.
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B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

35 ROUGHING-IN FOR WATER METERS

A. Rough-in domestic water piping and install water meters according to utility company's
requirements. Water meters will be furnished by utility.

B. Rough-in domestic water piping and install water meters according to utility company’s
requirements.

3.6 VALVE INSTALLATION

A. Install sectional valve close to water main on each branch and riser serving plumbing
fixtures or equipment. Use ball or gate valves for piping NPS 2 and smaller. Use
butterfly or gate valves for piping NPS 2-1/2 and larger.

B. Install shutoff valve on each water supply to equipment and on each water supply to
plumbing fixtures without supply stops. Use ball or gate valves for piping NPS 2 and
smaller. Use butterfly or gate valves for piping NPS 2-1/2 and larger.

3.7 HANGER AND SUPPORT INSTALLATION

A. For pipe hanger and support devices install the following:

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

N —

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

W

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

»

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

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

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

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

GhWN =~

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

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

3.8 CONNECTIONS

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

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

D. Connect domestic water piping to service piping with shutoff valve, and extend and
connect to the following:

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

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

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

3.9 FIELD QUALITY CONTROL
A. Inspect domestic water piping as follows:

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

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

a. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.

b. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

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

B. Test domestic water piping as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments, submit
separate report for each test, complete with diagram of portion of piping tested.
2. Leave uncovered and unconcealed new, altered, extended, or replaced domestic
water piping until it has been tested and approved. Expose work that was covered
or concealed before it was tested.
3. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.
4. Repair leaks and defects with new materials and retest piping or portion thereof
until  satisfactory results are obtained.

5. Prepare reports for tests and required corrective action.

END OF SECTION
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PART 1

1.1

1.2

A

SECTION 15150

SANITARY WASTE AND VENT PIPING

‘GENERAL

SUMMARY

This Section includes soil and waste, sanitary drainage and vent piping inside the building.

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

Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping;
"NSF-drain" for plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and
"NSF-sewer" for plastic sewer piping.

PART 2 PRODUCTS

2.1 PIPING MATERIALS

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

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

Hub-and-Spigot Cast-lIron Pipe and Fittings: ASTM A 74, [Service] class.

1. Gaskets: ASTM C 564, rubber.

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

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

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

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

2) NPS 5 to NPS 10 (DN 125 to DN 250): 4-inch- (102-mm-) wide shield with 6
bands.
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b. Heavy-Duty, FMG-Approved Couplings: ASTM A 666, Type 304, stainless-steel
housing; stainless-steel bands; and sleeve.

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

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

c. Heavy-Duty, Cast-lron Couplings: ASTM A 48, 2-piece, cast-iron housing;

stainless-steel bolts and nuts; and sleeve.

d. Heavy-Duty, Type 301, Stainless-Steel Couplings: ASTM A 666, Type 301,

stainless-steel shield; stainless-stee! bands; and sleeve.

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

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

e. Compact, Stainless-Steel Couplings: CISPI 310 with ASTM A 167, Type 301, or

ASTM A 666, Type 301, stainless-steel corrugated shield; stainless-steel bands;
and sleeve.

D) NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 2-1/8-inch- (64-mm-) wide shield

with 2 bands.

2) NPS 5 and NPS 6 (DN 125 and DN 150): 3-inch- (76-mm-) wide shield with
4 bands.

3) NPS 8 and NPS 10 (DN 200 and DN 250): 4-inch- (102-mm-) wide shield
with 4 bands.

4) NPS 12 and NPS 15 (DN 300 and DN 375): 5-1/2-inch- (140-mm-) wide
shield with 6 bands.

E. Steel Pipe: ASTM A 53, Type E or S, Grade A or B, Schedule 40, galvanized. Include ends
matching joining method.

1.

2.

NOO A

Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106, Schedule 40,
galvanized, seamless steel pipe. Include ends matching joining method.

Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with ball-and-
socket, metal-to-metal, bronze seating surface; and female threaded ends.

Cast-Iron, Threaded, Drainage Fittings: ASME B16.12, galvanized.

Gray-lron, Threaded Fittings: ASME B16.4, Class 125, galvanized, standard pattern.
Cast-Iron Flanges: ASME B16.1, Class 125.

Cast-Iron, Flanged Fittings: ASME B16.1, Class 125, galvanized.

Steel-Piping, Expansion Joints: Compound, galvanized steel fitting with telescoping body
and slip-pipe section. Include packing rings, packing, limit rods, chrome-plated finish on
slip-pipe section, and flanged ends.

Steel-Piping, Double Expansion Joints: Compound, galvanized steel fitting with
telescoping body and two slip-pipe sections. Include packing rings, packing, limit rods,
chrome-plated finish on slip-pipe sections, and flanged ends.

F. Cellular-Core, Schedule 40, PVC Pipe: ASTM F 891, Schedule 40.

1.

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

G. PVC Special Fittings: ASTM F 409, drainage-pattern tube and tubular fittings with ends as
required for application.
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PART 3 EXECUTION

3.1

PIPING APPLICATIONS

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

B. Ffanges may be used on aboveground pressure piping, unless otherwise indicated.

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

1.

NPS 1-1/4 and NPS 1-1/2 (DN 32 and DN 40): Use NPS 1-1/2 (DN 40) hubless, cast-
iron soil piping and one of the following:

a. Couplings: Heavy-duty, Type 301 or 304, stainless steel.
b. Couplings: Heavy-duty, FM approved or cast iron.

C. Couplings: Compact, stainless steel.

2. NPS 1-1/4 and NPS 1-1/2 (DN 32 and DN 40): Steel pipe; cast-iron, threaded drainage
fittings; and threaded joints.

3. NPS 2 to NPS 4 (DN 50 to DN 100). Service class, cast-iron soil piping; gaskets; and
gasketed joints.

4. NPS 2 to NPS 4 (DN 50 to DN 100): Hubless, cast-iron soil piping and one of the
following:
a. Couplings: Heavy-duty, Type 301 or 304, stainless steel.
b. Couplings: Heavy-duty, FM approved or cast iron.
C. Couplings: Compact, stainless steel.

5. NPS 2 to NPS 4 (DN 50 to DN 100): Steel pipe; cast-iron, threaded drainage fittings; and
threaded joints.

6. NPS 5 and NPS 6 (DN 125 and DN 150): Service class, cast-iron soil piping; gaskets;
and gasketed joints.

7. NPS 5 and NPS 6 (DN 125 and DN 150): Hubless, cast-iron soil piping and one of the
following:
a. Couplings: Heavy-duty, Type 301 or 304, stainless steel.
b. Couplings: Heavy-duty, FM approved or cast iron.
C. Couplings: Compact, stainless steel.

8. NPS 5 and NPS6 (DN 125 and DN 150): Steel pipe; cast-iron, threaded drainage
fittings; and threaded joints.

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

size range:

1. NPS 2 to NPS 4 (DN 50 to DN 100): Service class, cast-iron soil piping; gaskets; and
gasketed joints.

2. NPS 2 to NPS 4 (DN 50 to DN 100): Extra-Heavy class, cast-iron soil piping; gaskets;
and gasketed joints.

3. NPS 2 to NPS4 (DN 50 to DN 100): Hubless, cast-iron soil piping and one of the

following:

a. Couplings: Heavy-duty, Type 301 or 304, stainless steel.
b. Couplings: Heavy-duty, FM approved or cast iron.
c. Couplings: Compact, stainless steel.
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4. NPS 2 to NPS 4 (DN 50 to DN 100): Cellular-core, Schedule 40, PVC pipe; PVC socket
fittings; and solvent-cemented joints.

S. NPS 5 and NPS 6 (DN 125 and DN 150): Service class, cast-iron soil piping; gaskets;
and gasketed joints.

6. NPS5 and NPS6 (DN 125 and DN 150): Extra-Heavy class, cast-iron soil piping;
gaskets; and gasketed joints.

7. NPS 5 and NPS 6 (DN 125 and DN 150): Hubless, cast-iron soil piping and one of the
following:

a. Couplings: Heavy-duty, Type 301 or 304, stainless steel.
b. Couplings: Heavy-duty, FM approved or cast iron.
C. Couplings: Compact, stainless steel.
8. NPS 5 and NPS 6 (DN 125 and DN 150): Cellular-core, Schedule 40, PVC pipe; PVC
socket fittings; and solvent-cemented joints.

3.2 PIPING INSTALLATION
A Refer to Division 2 Section "Sanitary Sewerage" for Project-site sanitary sewer piping.

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

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

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

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

F. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."

1. Encase underground piping with PE film according to ASTM A 674 or AWWA C105.

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

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

l. install soil and waste drainage and vent piping at the following minimum slopes, uniess
otherwise indicated:
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1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3
(DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100)
and larger.

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

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

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

K. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
L. Install underground PVC soil and waste drainage piping according to ASTM D 2321.

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

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

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

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

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

3.4 HANGER AND SUPPORT INSTALLATION
A. For pipe hanger and support devices install the following:

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

N =

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 rolis.

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

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

C. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm)
minimum rods.

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

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-
inch (10-mm)  rod.
2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.
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3. NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-
inch (16-mm) rod.

4. NPS 6 (DN 150): 60 inches (1500 mm) with 3/4-inch (19-mm) rod.

5. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).
Spacing for fittings is  limited to 60 inches (1500 mm).

E. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).
F. Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1-1/4 (DN 32). 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/2 (DN 40). 108 inches (2700 mm) with 3/8-inch (10-mm) rod.
3. NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.
4, NPS 2-1/2 (DN 65). 11 feet (3.4 m) with 1/2-inch (13-mm) rod.
S. NPS 3 (DN 80): 12 feet (3.7 m) with 1/2-inch (13-mm) rod.
6. NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (2.7 m) with 5/8-inch (16-mm) rod.
7. NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

G. Install supports for vertical steel piping every 15 feet (4.5 m).

35 CONNECTIONS

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

B. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."

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

3. Plumbing Speciaities: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code. Refer to Division 15 Section "Plumbing
Specialties."

3.6 FIELD QUALITY CONTROL

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

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

tests specified below and to ensure compliance with requirements.

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

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

D. Test sanitary drainage and vent piping according to procedures of authorities having
jurisdiction.
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1. Repair leaks and defects with new materials and retest piping, or portion
thereof, until  satisfactory results are obtained.

2. Prepare reports for tests and required corrective action.

3.7 CLEANING

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

B. Protect drains during remainder of construction period to avoid clogging with dirt and
debris and to prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.

3.8 PROTECTION
A Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of
water- based latex paint.

END OF SECTION
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SECTION 15300

FIRE PROTECTION SYSTEM

GENERAL

SECTION INCLUDES

Fire protection system.

RELATED SECTIONS

Division 2 - Site Construction.

Division 16 — Electrical

REFERENCES

NFPA 13 — Installation of Sprinkler Systems.
NFPA 14 — Standpipe for Hose Systems.
NFPA 70 — National Electric Code.

UL - Fire Resistance Directory

Valves: Bear UL and FM label marking. Provide manufacturer's name and pressure
rating marked on valve body.

State Fire Marshall.
Fire Insurance Rating Bureau.

Products Requiring Electrical Connection: Listed and classified as suitable for the
purpose specified and indicated.

QUALITY ASSURANCE

Applicator: Company specializing in fire sprinkler installation with three years minimum
experience.

Materials: UL listed; flame spread/fuel contributed/smoke developed rating of 25/50 in
accordance with ASTM E84.

DESIGN CRITERIA

The municipal water supply is to be used to supply the facility. Hydraulic calculations
be based on a maximum of 50 PSI domestic water pressure.

In fire sprinklered buildings only, all areas with the exception of electrical rooms are to be
provided with a wet pipe sprinkler system. The electrical rooms shall be two-hour fire
rated.

The general sprinkler system design parameters are as follows:

Classrooms, Dining/Multipurpose Rooms, Gymnasium, Locker Rooms: Light Hazard
Occupancy, minimum application density of 0.10 GPM/SQ. FT. over 1500 square
feet.
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2. Kitchen: Ordinary Hazard Occupancy, Group 1, minimum application density of 0.15
GPM/SQ. FT. over 1500 square feet.

3. Stage (Platform). Ordinary Hazard Occupancy, Group 2, minimum application
density of 0.20 GPM/SQ. FT. over 1500 square feet.

4, Hese: 100 GPM for light hazard, 250 GPM for ordinary hazard.
Coverage: 324 square feet per head maximum for light hazard and ordinary hazard
areas.

The use of quick response sprinkler heads and extended coverage sprinklers are
approved.

SUBMITTALS
Submit product data under provisions of Section 01330, “Submittal Procedures”.

Include product description, list of materials and thickness for each service.

Submit manufacturer's installation instructions under provisions of Section 01330, “Submittal
Procedures”.

Submit a complete set of detailed plans showing hydraulic calculations, equipment,
underground fire service mains, risers, piping and heads. Engineered wet sprinkler plans
and calculations shall be signed and sealed by an accredited Florida registered professional
engineer.

Installation shall be performed by state certified personnel in accordance with Florida Statute
Chapter 33.

Wet sprinkler plans shall be coordinated with the reflected ceiling, mechanical and electrical
plans. Mechanical and electrical installations shall have priority over sprinkler piping and
head focations. The Contractor shall locate all sprinkler heads so as to avoid interference
with such items.

Where sprinkler heads are to be installed on ceiling panels, heads are to be carefully
planned, symmetrically laid out on ceiling tile, fully coordinated with partitions, columns and
beams, lighting fixtures, ceiling grilles, etc. Heads to be spaced and positioned in
accordance with NFPA 13 and approved by the Project Consultant.

Furnish guard on sprinkler heads located in stair enclosures and under air conditioning ducts
or building obstructions below 8 feet above finished floor.

PRODUCTS
ACCEPTABLE MANUFACTURERS - SPRINKLER HEADS
Grinnell.
Viking.
Victaulic.
Central.

Reliable.

ACCEPTABLE MANUFACTURERS - VALVES
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2.4

Crane.
Stockham.
Victaulic
EQUIPMENT
Automatic water alarm valve, motor and bell or flow switch and 120 Volt alarm bell.
Automatic ball drips.

Pressure gauge.

Valved drains and test connection.

Zone shutoff valves, OS&Y pattern gate views.

Indicator valve and Fire Department siamese connection.

Hose cabinet with 2-1/2 inch Fire Department connection and 1-1/2 inch mildew and rot-
resistant fire hose.

FIRE PROTECTION PIPING

Fire Protection Piping: Refer to Section 15105 - Plumbing Piping.

25 SPRINKLER HEADS
A. Spinkler heads shall be of the following types:
1. In areas with finished plastered ceilings such as in group toilets or kitchens, provide
recessed type sprinkler heads.

2. Where recessed sprinkler heads are indicated in areas with suspended ceiling
panels, provide semi-recessed chrome pendant type sprinkler heads with recessed
escutcheons. Heads shall carry UL, FM, LPC and SSL approval.

3. In mechanical rooms, provide sprinkler heads with cages to prevent damage to the
heads.
4, In other areas without finished suspended ceiling panels, provide upright or pendant
sprinkler heads of the appropriate orifice and finish for the hazard requirement.
5. In areas without finished ceilings and in concealed spaces, provide brass finish
upright sprinkler heads for exposed piping.
6. All sprinkler heads shall be of the same manufacturer.
B. Provide glass bulb type sprinkler heads with the ordinary
temperature range (155 Degree F) except where subject to high

temperatures caused by heaters, hot pipes, radiant ceilings or  other heat
source in which case they shall be of the high temperature type.

26 GATE VALVE

A. Up to 2 Inches: UL listed, FM approved 175 PSIG WWP, O.5.4&Y ,
threaded bronze body, rising stem, flanged ends.
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B. Over 2 Inches: UL listed, FM approved 175 PSIG WWP, O.S.&Y .,

ferrous-steel body, bronze trim, flanged ends.

2.7 GLOBE VALVE
A 175 PSIG W.O.G., bronze body, threaded bonnet, disc, threaded
ends.

2.8 SWING CHECK VALVE

A Up to 2 Inches: 175 PSIG WWP, bronze body, bronze trim,
threaded ends.

B. Over 2 Inches: UL listed, FM approved, 175 PSIG WWP, ferrous-
steel body, bronze oriron disc and seat, flanged ends.

29 SILENT CHECK VALVE

A. Up to 2 Inches: UL listed, FM approved, 175 PSIG WWP, cast iron
or steel body, bronze  trim, double center guided spring, threaded ends.
B. Over 2 Inches: UL listed, FM approved, 175 PSIG WWP, cast iron

or steel body, bronze  trim, double center guided spring, flanged ends.

210 HANGERS AND SUPPORTS

A Hangers: UL listed and FM approved for fire protection service,
plated or galvanized finish'as manufactured by Grinnell, B-line or
Michigan Hanger.

211 ESCUTHEONS

A. Escutheons: One piece chromium plated stee! or chromium plated
brass.

2.12  JOINT COMPOUND
A. Joint Compound: White Tile Seal.

2.13  SPRINKLER HEAD CABINET

A Provide one wall-mounted sprinkler head cabinet containing six of
each type of sprinkler head used in addition to the required wrenches for
replacing the heads.

2.14 ALARM SYSTEM

A. in each zone, install a water flow indicator of the vane type with
automatic reset, instant recycling retard and circuit closer for connection by
the fire alarm specialist.

B. In each zone, install a shutoff valve and a tamper switch to indicate
whether the valve is open or closed for connection by the fire alarm
specialist.

PART 3 EXECUTION
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3.1 INSTALLATION

A Piping installed under the building concrete slab is PROHIBITED.
B. All areas with the exception of electrical rooms are to be provided
with a wet pipe sprinkler system. Electrical rooms shall be provided
with two-hour fire rated walls in lieu of sprinkler heads.

C. Audible electrically operated sprinkler alarms to be provided under
Division 186.

D. Extend the fire service line and sprinkler system as indicated.

Piping shall not be run through electrical rooms, communication equipment
rooms or communication closets.

E. Install piping in @ manner to permit freedom of movement during
expansicn and contraction operations without causing warping by the
use of expansion joints.
F. Offset piping as necessary to avoid interference with other work or
to maintain proper head room. Provide proper drain and drip where
necessary.
G. 0.5.&Y. and control valves on branch lines are to be provided with
tamper indicators monitored at the Central Control Station.
H. Do not repair leaks by caulking. Repair defects by replacing pipe
and fittings as required.

A. Pitch all horizontal lines for drainage purposes. All drain valves at all pockets.

B. Provide an inspector’s test station for each individual automatic sprinkler system.

Provide a liquid flow switch at the sprinkler main branch. The signal from the flow switch is to
be wired to the fire alarm panel. The wiring and panel to be provided under Division 16. The
flow switch is to be a paddle type, tamper proof, adjustable retarding device to prevent false
alarms from line surges. Double pole, double throw micro-switches are to operate separate
circuits.

D. Ream and remove burrs from steel pipe before threading. Make threaded joints tight with
joint compound brush-applied to the male threads only. After installation, paint exposed
threads.

Make flanged joints with full face rubber gasket or stainless steel.
Use reducing fittings for changes in pipe size. Bushings are not permitted.

G. Provide sleeves large enough to accommodate the pipes passing through floors, ceilings and
walls. Pack sleeves through fire rated floors or walls in accordance with UL requirements.

H. Fit and firmly secure escutcheons to pipes passing through finished floors, ceilings and walls.
Escutcheons to be of sufficient outside diameter to cover the sleeved openings and to be set
in a fire retardant mastic.

L Install hangers at branch and main line locations as required by NFPA 13. Hangers are to be
securely fastened to the building structure and miscellaneous support steel is to be provided
to span across structural members. ’

J. Paint all exposed piping red.

K. All underground piping shall be clamped in accordance with UL requirements at all changes
in direction and elsewhere. In addition to clamping and after the hydrostatic test, the
clamped joints shall be backed with complete thrust blocks and anchors.

L. Flush all fire mains with clean water until clean and accepted in the presence of the Project
Consultant. Maintain a flow of 7 FPS for a period of time consistent with the length of main.

M. Test the system under the provisions of NFPA 13. Conduct tests in the presence of the
authority having jurisdiction and the Owner’s representative. The Contractor shall have a
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copy of the prescribed test available at the site.

N. Should any component of the prescribed test fail, replace such component of increased
strength as required to withstand the test.

0. Upon completion of the test, provide the “Contractor's Material and Test Certificate” as
prescribed in NFPA 13 and furnish copies of the signed certificate to the authority having
jurisdiction and to the Owner.

P. Provide typed instructions relative to the sprinkler controls, alarm device operation and
emergency procedures. Encase these instructions in a metal frame with a glass or lexan
cover giving the number, location and function of each valve and permanently secure by
chain to the sprinkler riser at each controlling alarm valve of the hydraulically designed
automatic sprinkler system.

END OF SECTION
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SECTION 15330

AUTOMATIC SPRINKLER PIPING

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Different sprinkler piping systems including necessary accessories to combine into one system.

1.2 RELATED SECTIONS

Section 07270 - Fire Stopping and Fir and Smoke Barrier Caulking.
Section 09900 - Painting.

Section 13851 - Fire Alarm System.

Section 15300 - Fire Protection.

Section 15320 - Fire Pump and Controls.

TmO oW

Section 15501 - Wet Automatic Fire Sprinkler Systems.
1.3 REFERENCES

American Society of Testing and Materials (ASTM).
American National Standards Institute (ANSI).

Factory Mutual (FM).

O o w »

Federal Specification (FS) WW-H-171E.

m

National Electrical Code - 1999 (NEC).

F. NFPA 13 - Installation of Sprinkler Systems.
NFPA 20 - Stationary Pumps for Fire Protection

H. Underwriters Laboratories (UL).
1.4 QUALITY ASSURANCE
A. Applicator: Company specializing in fire protection system installation with three years

minimum experience.

B. Fire protection equipment and devices shall be UL listed or FM approved for service intended.
1.5 DESIGN CRITERIA
A. Provide a hydraulically designed installation of automatic sprinklers with 100 percent

coverage of the building except areas indicated otherwise.

B. Sprinkler head arrangement shall be installed symmetrically over the ceiling tile. Coordinate
with partitions, columns, beams, lighting fixtures, ceiling grilles and other architectural
elements. Sprinkler heads shall be spaced, located and positioned in accordance with NFPA
13.

C. Use maximum allowable spacing of sprinkler heads for the hazard occupancy type designed.
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Furnish guards on sprinkler heads located near heaters, boilers, in stair enclosures and under
air conditioning ducts or building obstructions installed below 8’-0” AFF.

Building system shall be hydraulically designed according to latest issue of NFPA 13.
Calculations, drawings, referenced diagrams, performance curves and data used to layout
and identify system shall be signed and sealed by an accredited Florida registered
professional engineer.

The general sprinkler system design parameters are as follows:

PART 2 PRODUCTS

2.1

22

23

24

25

MANUFACTURERS - VALVES
Crane

Mueller

Victaulic

Stockham

GATE VALVE

Up to 2 Inches: UL iisted, FM approved, 175 PSIG WWP, O.S.&Y ., threaded bronze body, rising
stem; Model #4539 manufactured by Crane, Model #8133 manufactured by Stockham or Model
#66 manufactured by Kennedy.

Over 2 Inches: UL listed, FM approved, 175 PSIG WWP, O.S.&Y., ferrous-steel body, bronze
trim, flanged ends; Model #467 manufactured by Crane, Model # A2073-6 manufactured by
Mueller or Model #68 manufactured by Kennedy.

CHECK VALVE

Up to 2 Inches: UL listed, FM approved, 175 PSIG WWP, bronze body, bronze trim, threaded
ends; Model #36 manufactured by Crane, Model #B345 manufactured by Stockham or Model
#144 manufactured by Kennedy.

Over 2 Inches: UL listed, FM approved, 175 PSIG WWP; Model #375 as manufactured by
Crane, Model #A2170-6 manufactured by Mueller or Model #126 manufactured by Kennedy.

SILENT CHECK VALVE

Up to 2 Inches: UL listed, FM approved, 175 PSIG WWP, steel body, bronze trim, double guided
spring, threaded ends; Model #203-AP manufactured by Mueller or Williams Gage Co.

Over 2 Inches: UL listed, FM approved, 175 PSIG WWP, steel body, bronze trim, double guided
spring, flanged ends; Model #105-AP manufactured by Mueller or Williams Gage Co.

GLOBE VALVE
UL listed, FM approved, 175 PSIG WWP, steel body, threaded bonnet, disc, threaded ends;

Model #70 manufactured by Crane, Model #B-37 manufactured by Stockham or Model #134
manufactured by Kennedy.
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2.7

2.8

2.9

2.10

PART

3.1

FLOW SWITCH

Flow switch shall be a tamperproof paddle type, adjustable retarding device to prevent false
alarms from line surges.

Provide iquid flow switch at main branches. Signal from switches shall be wired to fire
alarm panel.

Double pole, double throw micro switches to operate separate circuits, 120 VAC.
Wiring and panel shall be provided under division 16.

Flow Switch shall be Type J54 manufactured by United Electric or approved equal.

JOINT COMPOUND

Joint Compound manufactured by White-Tite Seal or approved equal.

PROTECTION PIPING

Fire Protection Piping: Refer to Section 15105 — Plumbing Piping.
SPRINKLER HEADS

Sprinkler Heads: Refer to Section 15300 — Fire Protection System.

HANGERS AND SUPPORTS

Provide UL adjustable hangers as required for proper support of pipelines according to
requirements of NFPA 13, Fed. Spec. WW-H-171E. Hangers shall allow for expansion and
contraction of pipelines and be wrought iron clevis type. Wire type hangers are not allowed.

Piping Supported from Concrete Slabs: Use hangers attached to rods suspended from
concrete inserts. Powder actuated fasteners and devices are not approved. “Redhead” self-
drilling concrete expansion anchors are acceptable.

Single Pipe Runs: Support with adjustable swivel ring hangers. Wire type hangers are not
acceptable.

Piping Supported from Walls or Columns: Use welded steel brackets and adjustable swivel ring
hanger.

Standpipes Supported from Walls with Wrought Strap: Model Fi.262 as manufactured by
Grinnell.
3 EXECUTION

INSTALLATION

Arrangement and locations of the fire protection system shall be as indicated on Contractor's
shop drawing submittals. Any proposed departures due to actual field conditions or other causes
shall be reported to the project consultant.

The fire protection system shall be suitable for pressures and temperatures encountered.
Installation shall be as required by NFPA and as specified.
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C. Investigate structure and other trades involved including finish conditions affecting work and
arrange such work accordingly.

D. Furnish such fittings, valves and accessories as needed to meet such conditions at no additional
cost to the Owner.

E.  Excessive cutting of construction is not allowed. Damage to buildings, piping, wiring or
equipment because of cutting for installation shall be repaired by mechanics skilled in the trade
involved at no additional cost to the Owner.

F. Pipe openings shall be closed with caps plugs during installation. Fixtures and equipment shall
be tightly covered and protected against dirt, water, and chemical or mechanical injury. Upon
completion of work, materials and equipment shall be thoroughly cleaned, adjusted and
operated.

G. Provide test and drain lines as required by NFPA 13. Pressure gauges, signs, and other
standard appurtenances shall be furnished as required for a complete installation in accordance
with NFPA 13.

H. Install sprinkler piping so it can be thoroughly drained and where practical, arrange to drain at the
main drain valves. The main drain valves shall be capable of a full discharge test without
allowing water to flow onto the floor. Drips and drains shall conform to NFPA 13.

f. Ream pipe and remove burrs from pipe after cutting and before threading. Make screw joints of
lines tight with joint compound brush applied to male threads only. After installation, paint
exposed threads.

J. Fit and firmly secure pipes passing through finished floors, ceilings and walls with escutcheons of
sufficient outside diameter to cover sleeved openings. Set in fire retardant mastic.

K. Run piping enclosed in wall chases, partitions and ceiling where provided.
L.  Use reducing fittings for changes in pipe size. Bushings are not allowed.

M. Use extra heavy pipe for nipples where unthreaded portion is less than 1-1/2 inch. Close nipples
are not allowed. Use saddle nipples.

N. ASTM A135 sprinkler pipe shall be tested, either with a nondestructive electric test for continuous
and uninterrupted inspection of both the welded seam and complete circumference of the pipe or
by the hydrostatic method. Pipe shall be tested to a critical weld, both cone and flatten test in
addition to being tested at the mill according to the applicable specification.

0. Make joints in screwed piping by acceptable compound on male threads only. Do not use lamp
wick joints. Threads shall be perfect, clean cut and of proper length. Pipe shall be properly
reamed and de-burred after cutting and threading.

P. Make flanged joints with full-face rubber gaskets or stainless steel.

Q. Properly support piping with approved hangers and supports. Chain, straps, perforated bar or
wire hangers are not allowed.

END OF SECTION
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PART

11

1.2

1.3

A

SECTION 15400
MECHANICAL CHILLER

1 GENERAL

SUMMARY

This Section includes Air-Cooled Scroll type water chillers.

SUBMITTALS

Product Data: Include refrigerant; rated capacities; shipping, installed, and operating weights;
furnished specialties; and accessories for each model indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer.

1. Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing vibration isolation bases.
2. Vibration Isolation Base Details: Detail fabrication, including anchorages and

attachments to structure and to supported equipment. Include auxiliary motor slides and
rails, and base weights.

3. Wiring Diagrams: Detail wiring for power, signal, and controt systems and differentiate
between manufacturer-installed and field-installed wiring.

Coordination Drawings: Floor plans drawn to scale and coordinating the following:

Structural supports.

Piping roughing-in requirements.

Wiring roughing-in requirements. Determine spaces reserved for electrical equipment.
Access requirements around other work, including working clearances to mechanical
controls and electrical equipment.

AN~

Product Certificates: Certification of performance according to ARI 550 and that chiller have
been started and function properly.

Maintenance Data: For each chiller to include in maintenance manuals specified in Division 1.

QUALITY ASSURANCE

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

ASHRAE Compliance: Comply with ASHRAE 15 for chiller design, construction, leak testing,
and installation.

ASME Compliance: Comply with ASME Boiler and Pressure Vessel Code: Section VIiI,
"Pressure Vessels," for constructing and testing evaporator and condenser pressure vessels.
Stamp with ASME label.

UL Compliance: Comply with UL 465.

Comply with NFPA 70.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver water chillers with protective crating and covering.

B. Store chillers to prevent damage and protect from weather, dirt, fumes, water, and construction
debris.

C. Handle chillers according to manufacturer's written rigging and installation instructions for

unloading, transporting, and setting in final location.

15 WARRANTY
A. General Warranty: Special warranty specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents and shall be in
addition to, and run concurrent with, other warranties made by Contractor under requirements of
the Contract Documents.

B. Manufacturer's Special Warranty on Refrigerant Compressor.  Written warranty, signed by
manufacturer agreeing to repair or replace compressor, including replacement of refrigerant.

C. Patent Infringement. Writtern warranty, signed by manufacturer agreeing to indemnify owner,
engineer, general contractor and installing mechanical contractor from any patent infringements
arising from the purchase and use of the chiller.

D. Warranty Period: One year parts only warranty shall be furnished and a Four-year extension of

the compressor warranty — no labor, shall be included. A key parts supply shall be available
locally and be backed up by the factory parts supply.

PART 2 PRODUCTS

2.1 OPERATING CONDITIONS
A Provide air-cooled liquid chiller with the capacity as scheduled on drawings at job site elevation.

B. Chiller shall be designed to operate using R-407C Refrigerant.

C. Chiller shall be designed for parallel evaporator water flow.
D. The liquid to be chilled will be water containing corrosion inhibitors.
E. Chiller shall be designed to operate using 208 volt, 3 phase, 60 Hz electrical power supply.

22 AIR COOLED MODULAR CHILLER
A Approved manufacturer is the AIRSTACK division of Multistack
B. System Description:
1. Chiller module shall incorporate single Scroll type compressors per refrigerant circuit.
Each circuit shall be constructed to be independent of other circuits from a refrigeration
and electrical standpoint. The multi-circuit chiller must be able to produce chilled water

even in the event of a failure of one or more refrigerant circuits. Circuits shall not contain
more than mass in pounds of R-407C refrigerant as listed in the table below.
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10 ton 15 ton 20 ton 30 ton
Low Ambient to O 30 30 40
Low Ambient to -20 60 60 70
C. General
1. Manufacturer shall have modular chiller field experience of at least
five full cooling seasons and at least four successful

installations of systems of similar size and design.

Assembly of the chiller and start-up shall be supervised by the locally authorized and
factory trained service representative.

The assembled chiller shall be completely capable of being serviced and repaired in
place without the need for removal of a module.

All modules shall be ETL listed in accordance with UL Standard 465-7, CSA certified per
Standard C22.2#119, and shall bear the ASME UM stamp on all heat exchangers.

Compressors, heat exchangers, piping and controls shall be mounted on a heavy gauge
steel frame. Electrical controls, contactors, and relays for each module shall be mounted
within that module.

All modules shall ship completely wired and fully charged with refrigerant and oil, ready
for installation. All modules shall be factory run tested at full load design conditions prior
to shipment. Independent verification of the performance data shall be available to
confirm the efficiency of the chiller.

Compressors, heat exchangers, piping and controls shall be mounted on a heavy gauge
steel frame. Electrical controls, contactors, and relays for each module shall be mounted
within that module. '

23 CHILLED WATER MAINS

A Each module shall include internal 4” (5”) schedule 40 steel pipe return
mains and 4" (5”) schedule 40 stainless steel pipe supply mains for
chilled water. External headers are not acceptable. Chilled water
mains shall be fully insulated. Grooved end connections shall be

provided for interconnection to adjoining modules with standard victaulic type
couplings. The complete chiller (regardless of number of modules) shall
be capable of chilled waterside working pressures up to 450psig.
Individual refrigeration system evaporators shall be supplied from
the water mains via 1¥2" steel pipe and connected with victaulic type couplings.

Evaporator, suction lines, and all internal chilled water piping shall be fully

insulated with closed cell insulation,

2.4 EVAPORATORS

B. Each evaporator shall be counterflow configured; mechanically cleanable,
brazed plate heat exchangers of 316 stainless steel construction;
designed, tested, and stamped in accordance with ASME code for 450 psig
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