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260519 POWER CONDUCTORS AND CABLES 51V-600V g
26 05 26 GROUNDING s
2605 33 RACEWAYS =
26 05 34 OUTLET BOXES, JUNCTION BOXES, WIREWAYS
26 05 53 ELECTRICAL IDENTIFICATION
260573 POWER DISTRIBUTION SYSTEM ELECTRICAL STUDIES Z PG INEF S
2609 43 LIGHTING CONTROL SYSTEM %j,z’ﬁa.ﬁ’b‘& o
26 09 44 DISTRIBUTED DIGITAL LIGHTING MANAGEMENT SYSTEM W
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26 27 26 WIRING DEVICES
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SECTION 211313

AUTOMATIC SPRINKLER SYSTEMS

PART 1 - GENERAL

11

12

13

14

RELATED DOCUMENTS

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

NFPA 13, 2019 edition.

SUMMARY
Section Includes:

Pipes, fittings, and specialties.
Sprinklers.

Alarm devices.

Pressure gages.

Standpipe system specialties

DEFINITIONS

Standard-Pressure Sprinkler Piping: Wet-pipe or dry-pipe sprinkler system piping designed to operate at working
pressure of 175 psig (1200 kPa) maximum.

SYSTEM DESCRIPTIONS

Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to water
supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open

when heat melts fusible link or destroys frangible device. Hose connections are included if indicated.

Standard-Pressure Sprinkler Piping: Sprinkler system piping designed to operate at working pressure of 175-psig (1200-
kPa) maximum.

Manual Wet-Type, Class | Standpipe System: Includes NPS 2-1/2 (DN 65) hose connections and has small water supply
to maintain water in standpipes. Piping is wet, but water must be pumped into standpipes to satisfy demand.

AUTOMATIC SPRINKLER SYSTEMS 211313 -1



KPS Group, Inc. KPS Project No. 236002-02
University of Alabama — McLure Library UA Project No. 051-23-2688D/91209
Package D - Addition and Renovation BID SET
Tuscaloosa, Alabama

15

1.6

PERFORMANCE REQUIREMENTS
Standard-Pressure Piping System Component; Listed for 175-psig (1200-kPa) minimum working pressure.

Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis by a qualified professional
engineer, using performance requirements and design criteria indicated.

1. Available flow test records are indicated on the plans, Delegated designer to verify.

Sprinkler system design shall be approved by authorities having jurisdiction.

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses through water-service
piping, valves, and backflow preventers.

2. Sprinkler Occupancy Hazard Classifications — As indicated on the plans.

SUBMITTALS

Product Data: For each type of product indicated.

If electronic submittals are used, provide Adobe File with bookmark for: Equipment; Piping; Heads; Calculations; and
Drawings.

Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and attachments to other
work.

1. Wiring Diagrams: For power, signal, and control wiring.

Delegated-Design submittal: for sprinkler systems indicated to comply with performance requirements and design
criteria, including analysis data signed and sealed by the qualified Professional Engineer responsible for their
preparation.

Coordination drawings: sprinkler systems, drawn to scale, on which the following items are shown and coordinated with
each other, using input from installers of the items involved:
1. Domestic water piping.
2. HVAC Ductwork
3. HVAC Hydronic piping
4. Iltems penetrating finished ceiling included the following:
a. Lighting fixtures.
b. Air outlets and inlets

Qualification Data: For qualified Installer and professional engineer.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by
authorities having jurisdiction, including hydraulic calculations if applicable.

Welding certificates.
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Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements
and as described in NFPA 13. Include "Contractor's Material and Test Certificate for Aboveground Piping."

J. Field quality-control reports.

K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance
manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing
professional engineering services needed to assume engineering responsibility. Base calculations on results of

fire-hydrant flow test.

a. Nicet Level Ill Technician Responsibility: Preparation of working plans, calculations, and field test
reports by a qualified Nicet Level Il Technician.

b. All Calculations and Plans shall be reviewed, signed, and stamped by a Professional Engineer licensed
in the State of Alabama.

B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

D. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the
following:

1. NFPA 13, "Installation of Sprinkler Systems."

18 COORDINATION

A Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures,
HVAC equipment, and partition assemblies.

19 EXTRA MATERIALS

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

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six
spare  sprinklers  plus  sprinkler  wrench. Include number of sprinklers required by
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NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers and wrench for each type of sprinkler
used on Project.

PART 2 - PRODUCTS

2.1

2.2

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining
methods for specific services, service locations, and pipe sizes.

STEEL PIPE AND FITTINGS - WET PIPE SYSTEM

Standard-Weight, Black-Steel Pipe: ASTM A53/A53M, Type E, Grade B. Pipe ends may be factory or field formed to
match joining method.

Thinwall Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, threadable, with wall thickness less than
Schedule 30 and equal to or greater than Schedule 10. Pipe ends may be factory or field formed to match joining
method.

Schedule 10, Black-Steel Pipe: ASTM A135/A135M or ASTM A795/A795M, Schedule 10 in NPS5 (DN 125) and
smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10 (DN 150 to DN 250), plain end.

Black-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M, standard-weight, seamless steel pipe with threaded
ends.

Steel Couplings: ASTM A865/A865M, threaded.

Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.

Malleable- or Ductile-Iron Unions: UL 860.

Cast-Iron Flanges: ASME 16.1, Class 125.

Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

1. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick EPDM rubber gasket.

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets.
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type gaskets.

2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.

Steel Welding Fittings: ASTM A234/A234M and ASME B16.9.
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2.3

2.4

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

Grooved-Joint, Steel-Pipe Appurtenances:

1. Pressure Rating: 175-psig (1725-kPa) minimum.

2. Painted Grooved-End Fittings for Steel Piping: ASTM A47/A47M, malleable-iron casting or ASTM A536, ductile-
iron casting, with dimensions matching steel pipe.

3. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, unless otherwise
indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, nonmetallic and
asbestos free.

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless
otherwise indicated.

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

LISTED FIRE-PROTECTION VALVES
General Requirements:

1. Valves shall be UL listed or FM approved.
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig (1200 kPa).

[ron OS&Y Gate Valve:

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

Clow Valve Company; a division of McWane, Inc.
Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

Milwaukee Valve Company.

Mueller Co.; Water Products Division.

NIBCO INC.

Tyco Fire & Building Products LP.

T me e a0 oo

2. Standard: UL 262.
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3. Pressure Rating: 250 psig (1725 kPa) minimum.
4, Body Material: Cast or ductile iron.
5. End Connections: Flanged or grooved.

C. Indicating-Type Butterfly Valves:

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

Anvil International, Inc.

Global Safety Products, Inc.

Kennedy Valve; a division of McWane, Inc.
Milwaukee Valve Company.

NIBCO INC.

Tyco Fire & Building Products LP.
Victaulic Company.

@ mo o0 o

2. Standard: UL 1091.
Pressure Rating: 175 psig (1200 kPa) minimum.
4, Valves NPS 2 (DN 50) and Smaller:

w

a. Valve Type: Ball or butterfly.
b. Body Material: Bronze.
c. End Connections: Threaded.

5. Valves NPS 2-1/2 (DN 65) and Larger:

a. Valve Type: Butterfly.
b. Body Material: Cast or ductile iron.
C. End Connections: Flanged, grooved, or wafer.

BID SET

6. Valve Operation: Integral electrical, 115-V ac, prewired, single-circuit, supervisory switch and visual indicating

device.

2.5 TRIM AND DRAIN VALVES

A General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global,

listing.
2. Pressure Rating: 175 psig (1200 kPa) minimum.

B. Ball Valves:

1. Manufacturers: ~ Subject to compliance with requirements, provide products by one of the following:
a. Anvil International, Inc.
b. Conbraco Industries, Inc.; Apollo Valves
C. Fire Protection Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
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e. Kitz Corporation.

f. Milwaukee Valve Company.

g. NIBCO INC.

h. Potter Roemer.

. Tyco Fire and Building Products LP.

J. Victaulic Company.

k. Watts Water Technologies, Inc.
2.6 SPECIALTY VALVES

A Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide."
B. Pressure Rating:

1. Standard-Pressure Piping Specialty Valves: 175-psig (1200-kPa) minimum.
C. Body Material: Cast or ductile iron.
D. Size: Same as connected piping.
E. End Connections; Flanged or grooved.

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

a. Anvil International, Inc.
b. Conbraco Industries, Inc.; Apollo Valves
C. Fire Protection Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
e. Kitz Corporation.
f. Milwaukee Valve Company.
g. NIBCO INC.
h. Potter Roemer.
. Tyco Fire and Building Products LP.
Ji Victaulic Company.
k. Watts Water Technologies, Inc.
2.7 HOSE CONNECTIONS
A. Adjustable-Valve Hose Connections:

1. Standard: UL668 hose valve, with integral UL 1468 reducing or restricting pressure-control device, for
connecting fire hose.

2. Pressure Rating: 300-psig (2070-kPa) minimum.

3. Material: Brass or bronze.

4, Size: NPS 1-1/2 or NPS 2-1/2 (DN 40 or DN 65), as indicated.

5. Inlet: Female pipe threads.

6. QOutlet: Male hose threads with lugged cap, gasket, and chain. Include hose valve threads in accordance with

NFPA 1963 and matching local fire-department threads.
1. Pattern: Angle or gate.
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8.

Finish: Polished chrome plated.

2.8 SPRINKLER SPECIALTY PIPE FITTINGS

A Branch Outlet Fittings:

1.

No ok w

8.

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

Anvil International, Inc.

National Fittings, Inc.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

®© o0 T ®

Standard: UL 213.

Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-T and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch
piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.

B. Flow Detection and Test Assemblies:

1.

2.

3
4.
5.
6

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

AGF Manufacturing Inc.

Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Victaulic Company.

oo oo

Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global,
listing.

Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

C. Branch Line Testers:

1.

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

a. Elkhart Brass Mfg. Company, Inc.
b. Fire-End & Croker Corporation.
C. Potter Roemer.

Standard: UL 199.
Pressure Rating: 175 psig (1200 kPa).
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Body Material: Brass.

Size: Same as connected piping.
Inlet: Threaded.

Drain Outlet: Threaded and capped.
Branch Outlet: Threaded, for sprinkler.

D. Sprinkler Inspector's Test Fittings:

1.

2,

3.
4.
5
6

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

AGF Manufacturing Inc.

Triple R Specialty.

Tyco Fire & Building Products LP.
Victaulic Company.

Viking Corporation.

® o0 T ®

Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global,
listing.

Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Cast- or ductile-iron housing with sight glass.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

E. Flexible Sprinkler Hose Fittings:

1.

Standard: UL 1474.

2. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
3. Pressure Rating: 175-psig (1200-kPa) minimum.
4. Size: Same as connected piping, for sprinkler.

29 SPRINKLERS

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

AFAC Inc.

Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.

B. General Requirements:

1.

2,

Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global,
listing.
Pressure Rating for Automatic Sprinklers: 175 psig (1200 kPa) minimum.

C. Automatic Sprinklers with Heat-Responsive Element:
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2.10

1. Early-Suppression, Fast-Response Applications: UL 1767.

2. Nonresidential Applications: UL 199.

3. Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge CoefficientK of 5.6, and for "Ordinary"
temperature classification rating unless otherwise indicated or required by application.

4, Intermediate temperature in all food preparation kitchens, electrical rooms, boiler rooms, and AV-IT rooms.

Sprinkler Finishes:

1. Chrome plated.
2. Bronze.

3. Painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for
concealed, flush, and recessed-type sprinklers are specified with sprinklers.

1. Ceiling Mounting: Plastic, white finish, one piece, flat.
2. Sidewall Mounting: Plastic, white finish, one piece, flat.
Sprinkler Guards:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Reliable Automatic Sprinkler Co., Inc.
b. Tyco Fire & Building Products LP.
c. Victaulic Company.
d. Viking Corporation.

2. Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.

ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Valve Supervisory Switches:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Fire-Lite Alarms, Inc.; a Honeywell company.

b. Kennedy Valve; a division of McWane, Inc.

C. Potter Electric Signal Company.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.
Design: Signals that controlled valve is in other than fully open position.
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2.11

PRESSURE GAGES

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. AMETEK; U.S. Gauge Division.

2. Ashcroft, Inc.

3. Brecco Corporation.

4, WIKA Instrument Corporation.

Standard: UL 393.

Dial Size: 3-1/2- to 4-1/2-inch (90- to 115-mm) diameter.

Pressure Gage Range: 0 to 250 psig (0 to 1725 kPa) minimum.

Water System Piping Gage: Include "WATER" or "AIR'WATER" label on dial face.

PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design calculations required
in "Quality Assurance" Article.

Report test results promptly and in writing.

WATER-SUPPLY CONNECTIONS

Connect sprinkler piping to building's existing interior water-distribution piping.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.
File written approval with Contracting Officer before deviating from approved working plans.

Piping Standard:
1. Comply with requirements for installation of sprinkler piping in NFPA 13.
2. Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.

Install seismic restraints on piping. Comply with requirements for seismic-restraint device materials and installation in
NFPA 13.
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3.4

Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-
1/2 (DN 65) and larger end connections.

Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located
according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is
connected to standpipes.

Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with requirements for hanger
materials in NFPA 13.

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe. Include
pressure gages with connection not less than NPS 1/4 (DN 8) and with soft metal seated globe valve, arranged for
draining pipe between gage and valve. Install gages to permit removal, and install where they will not be subject to
freezing.

Fill sprinkler system piping with water.

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

Install sleeve seals for piping penetration of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

JOINT CONSTRUCTION

Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure
ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-
1/2 (DN 65) and larger end connections.

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

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
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F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges
with gasket and bolts according to ASME B31.9.

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

H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer lugs one-quarter turn or
tighten retainer pin.

Welded Joints; Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators
according to "Quality Assurance" Article.

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-steel pipe.

J. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606. Assemble
coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606
for steel-pipe joints.

K. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606. Assemble
coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606
for steel-pipe grooved joints.

3.5 VALVE AND SPECIALTIES INSTALLATION

A Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to
NFPA 13 and authorities having jurisdiction.

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-
department connections. Install permanent identification signs indicating portion of system controlled by each valve.

C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-
water-supply sources.

D. Specialty Valves:

1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
. Alarm Valves: Include bypass check valve and retarding chamber drain-line connection.
3. Deluge Valves: Install in vertical position, in proper direction of flow, and in main supply to deluge system.

Install trim sets for drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber
attachment, and fill-line attachment.
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3.6

3.7

3.8

3.9

SPRINKLER INSTALLATION
Install sprinklers in suspended ceilings in center of acoustical ceiling panels.

Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.

HOSE-CONNECTION INSTALLATION

Install hose connections adjacent to standpipes.

Install freestanding hose connections for access and minimum passage restriction.
Install NPS 1-1/2 (DN 40) hose-connection valves with flow-restricting device.

Install NPS 2-1/2 (DN 65) hose connections with quick-disconnect NPS 2-1/2 by NPS 1-1/2 (DN 65 by DN 40) reducer
adapter and flow-restricting device.

Install wall-mounted-type hose connections in cabinets. Include pipe escutcheons, with finish matching valves, inside
cabinet where water-supply piping penetrates cabinet. Install valves at angle required for connection of fire hose. Comply
with requirements for cabinets in Section 104413 "Fire Protection Cabinets."

HOSE-STATION INSTALLATION

Install freestanding hose stations for access and minimum passage restriction.

Install NPS 1-1/2 (DN 40) hose-station valves with flow-restricting device unless otherwise indicated.

Install NPS 2-1/2 (DN 65) hose connections with quick-disconnect NPS 2-1/2 by NPS 1-1/2 (DN 65 by DN 40) reducer
adapter and flow-restricting device unless otherwise indicated.

Install freestanding hose stations with support or bracket attached to standpipe.
Install wall-mounted, rack hose stations in cabinets. Include pipe escutcheons, with finish matching valves, inside cabinet
where water-supply piping penetrates cabinet. Install valves at angle required for connection of fire hose. Comply with

requirements for cabinets in Section 104413 "Fire Protection Cabinets."

Install hose-reel hose stations on wall with bracket.

IDENTIFICATION
Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13 and NFPA 14,

Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in
Division 26 Section "Identification for Electrical Systems."
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3.10

3.11

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no leaks exist.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

Flush, test, and inspect sprinkler systems according to NFPA 13 and NFPA 14, "Systems Acceptance" Chapter.
Energize circuits to electrical equipment and devices.

Coordinate with fire-alarm tests. Operate as required.

Verify that equipment hose threads are same as local fire-department equipment.

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

Prepare test and inspection reports.

CLEANING
Clean dirt and debris from sprinklers.

Remove and replace sprinklers with paint other than factory finish.

PIPING SCHEDULE

Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.

Standard-pressure, wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be the following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.

Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall be one of the following:

1. Standard-weight black-steel pipe with cut grooved ends; uncoated, grooved-end fittings for steel piping; grooved-
end-pipe couplings for steel piping; and grooved joints.
2. Thinwall black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; grooved-end-

pipe couplings for steel piping; and grooved joints.

Standard-pressure, wet-type fire-suppression standpipe piping, shall be the following:

1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and threaded joints.
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3.13

SPRINKLER SCHEDULE

Use sprinkler types in subparagraphs below for the following applications:

1. Rooms without Ceilings: Upright sprinklers.

2. Rooms with Suspended Ceilings: Concealed sprinklers.

3. Wall Mounting: Sidewall sprinklers.

4 Special Applications: Extended-coverage, flow-control, and quick-response sprinklers where indicated

Provide sprinkler types in subparagraphs below with finishes indicated.

1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

2. Upright Pendent and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in
unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive
fumes.

Medium temperature in all food preparation kitchens, electrical rooms and AV-IT rooms.

END OF SECTION 211313
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SECTION 220000

PLUMBING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. General Provisions of the Contract, including General and Special Conditions, and Division 1 - General
Requirements, apply to the work specified in this Section.

B. Excavation and backfill, DIVISION 2.

C.  Painting, DIVISION 9.

D. Toilet Room Accessories, DIVISION 10.
E.  Electrical, DIVISION 26.

F. All parts of this Section of the Specification take precedence over other sections of Division 22 and 23 (in
connection with Plumbing work) unless noted otherwise.

G.  Comply with Section 230000 with it in its entirety, including “PRIOR APPROVAL” requirements.
H. Circuit Setters, Section 232116 Hydronic Piping Specialties.
l. Insulation, Section 230719 Mechanical Piping Insulation

J. Domestic Hot Water Generating System, Section 223400 Condensing Domestic Water Heaters

1.2 DESCRIPTION OF WORK

A. The work to be performed under this Section of the work shall consist of but is not limited to the following
general categories.

1. Provide complete and operable plumbing systems to serve all plumbing fixtures, equipment, hose
bibbs, air conditioning equipment, etc.
1.3 SCOPE
A. The plumbing system for this work includes all cold water distribution, domestic water heating and
distribution, vents and wastes, floor drainage, natural gas distribution, plumbing fixtures and trim, connection

of equipment furnished by others, assisting the other trades in the connection of the gas equipment to the
gas supply and the fuel oil storage system. All other items indicated on drawings or described in these
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specifications, and all other plumbing items needed for a complete and proper installation. (See "General
Conditions" and "Scope of Work", and "Mechanical General Provisions" which is a part of this contract.)

QUALITY ASSURANCE

General: Provide all new materials, labor, tools, equipment, transportation, incidentals and services
necessary for the complete installation in every respect and the satisfactory operation of the plumbing
systems as specified below and as shown on the drawings.

Contractor shall verify conditions and check all measurements at job site.

Wherever the word "supply", "provide" or similar term is used in the sense of providing apparatus or
materials, it shall mean that Contractor shall furnish and connect such apparatus or materials referred to,

unless otherwise specifically called for, at no additional cost to Owner.

All statements made throughout these Specifications shall be considered as orders, directives, instructions,
etc., to the Contractor to whom this Contract is awarded whether the word "Contractor” is used or not, unless
otherwise noted.

Insulation of piping does not protect pipe against freezing. All water bearing pipe must be run on the heated
side of the building insulated envelope or provided with heat trace. If heat trace is required, and none is
shown, the contractor shall provide heat trace, as well as all power circuits and controls, as work of this
project and without additional expense or change order to the contract.

Codes, Permits:

1. Obtain and pay for all permits and inspections required by all laws, ordinances, regulations, and
public authority having jurisdiction. The following codes, standards and regulations in effect on the
date of bid invitation shall be considered a part of this specification:

State Public Health Department Regulations
International Code Congress (ICC) Codes

Local and State Plumbing Codes

National Fire Protection Association

American Society of Mechanical Engineers
American Society for Testing Materials
Underwriters' Laboratories'

National Electrical Manufacturers Association
OSHA - Occupational Safety and Health Standards
Local Utilities' Requirements

T Se@ o a0 o

2. All material and workmanship shall comply with all latest applicable sections of local, municipal,
parish or county, state, federal, industry and utilities company’s rules, regulations, codes, ordinances
and standards. Pipe sizes shown are minimum that will be allowed.

3. Should the Contractor perform any work that does not comply with the requirements of the applicable
codes, standards and regulations, he shall bear all costs arising from the deficiencies.

4, Deliver copies of all certificates of inspection to Architect for delivery to Owner upon completion of
the work.

5. Do not conceal any work until it has been inspected and tested.
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6. Terminology used in these specifications is that of the ICC International Plumbing Code (IPC).

7. Should work shown on these drawings and specifications be located in any area which levies a
SEWER USE FEE or surcharge, this cost shall be included in the Contractor's bid unless specifically
omitted by instructions in the General or Special Conditions.

8. Should local utility require any payment or fee for providing water or gas service to the facility, the
cost shall be included in Bid.

9. All applications required shall be filled in the Owner's name.

10.  Should work shown on the Contract Documents not be as strict as "local interpretations” of the local
code, the Contractor shall make his bid in accordance with the local requirements and shalll call the
Architect's attention to the changes required to comply with the above.

11. Inspections: Obtain and pay for all inspections, required by all laws, ordinances, rules, regulations,
or public authorities having jurisdiction. This Contractor shall obtain and pay for all certificates of
such inspections, and file such certificates with the Owner.

12.  Contractor shall be a licensed plumbing locally.

G.  Drawings and Specifications:

1. Drawings and Specification are complementary to each other. What is called by one shall be binding
as if called for by both.

2. All methods of construction, details of workmanship and detailed arrangement of all work where not
specifically described herein or indicated on the drawings, shall be subject to the control and approval
of the Architect.

3. Architect shall render a decision in writing as to the space allotment in congested areas, which
decision shall be binding on all. No claims for "extras" due to such decisions will be allowed, even
though the work has already been installed.

4, Submit shop drawings for review on all fixtures, equipment and accessories.

5. It shall be the responsibility of the Contractor to use the Contract Document Drawings and these
Specifications for a basic layout of the Plumbing Systems. Contractor shall not be permitted to
change this basic method of distribution of the system details without submitting drawings for review
and acceptance before fabrication and installation, and in particular with reference to exposed piping.

6. Plumbing drawings are diagrammatic; see Architectural drawings and building for dimensions and
conditions not shown. Drawings do not show all fittings or details, but must be followed generally.
Changes must be approved in writing. Obtain Architect's written decision in case of doubt as to intent
of drawings or specifications. Failure to obtain written decision will leave this contractor liable for
damage to work of other trades and responsible for corrections required by Architect.

7. Plans and Riser Diagrams (Risers): Plumbing Plans and Risers are complementary to each other.
What is called for by one shall be binding as if called for by both. Where pipe sizes differ from the
plans to the risers, it shall be considered as a drafting inaccuracy and the larger of the sizes shall be
provided.

1.5 RESPONSIBILITY OF THE CONTRACTOR

A. Contractor shall examine all drawings, specifications, addendums, and the Site of the work. He should
familiarize himself with the character of work, coordination required with other trades, and any conditions
that affect the completion of this work. No consideration will be given at a later date for any alleged
misunderstanding as to the requirements, materials to be furnished, or any special requirements due to the
nature of the job site or local conditions.
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1.6

PLUMBING

ltems obviously omitted from the plans and specifications shall be called to the attention of the Architect
before bidding. After the award of the contract, any changes, additions, or rearrangements necessary to
complete the work as outlined shall be at this Contractor's expense.

The utilities shown are based on the best information available to the Designers and is for Bidding purposes
and indication of desired routing only. The Contractor is required to coordinate with the required utilities
prior to entering Bid, and Bid so as to include all costs of obtaining utilities as required by the drawings.

SUBMITTALS

See paragraph on Submittals in Section 230000 including processing time required to be provided to the
Engineer.

All submittals shall be electronic. Submittal shall be in Adobe PDF format with each individual specification
section bookmarked to allow for easy access to specific items. Specification sections to have nested
bookmarks for each item/major piece of equipment covered by that specification.

Submit for review complete data, cutsheets, capacities, type, and grade for review of fixtures, trim, pipe,
insulation (jackets and fittings), and all other major components. Submit within 30 days of signing of general
contract. Submit all items at one time with a cover sheet identifying all items submitted. Partial submittals
will be rejected.

Where plumbing fixtures are specified by manufacturer name and model, and a substitution manufacturer
and model fixture is proposed, the submittal shall include a cross reference guide published by the
manufacturer actually specified indicating that the proposed fixture and manufacturer is an appropriate
substitution. In such cases where no such cross reference is published, provide cut sheets for both the
specified fixture and the proposed fixture to facilitate evaluation by the Engineer.

Reviews will be returned to the general contractor with comments, or reason for rejection. Resubmit at once
on rejected items.

Materials, fixtures, or equipment installed without review or after rejections shall be replaced by this
contractor with acceptable items at Architect's direction.

The supplier, by submitting, certifies that his materials and/or equipment are satisfactory for the application
for which they are proposed.

Contractor agrees that submittals processed by the Engineer are not change orders; that the purpose of
submittal by the contractor is to demonstrate to the Engineer that the contractor understands the design
concept, that he demonstrates his understanding by indicating which equipment and materials he intends
to furnish and install and by detailing the fabrication and installation methods he intends to use.

Contractor further agrees that if deviations, discrepancies or conflicts between submittals and specifications

are discovered either prior to or after submittals are processed by the Engineer, the design drawings and
specifications shall be followed.
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1.7 COORDINATION DRAWINGS

A. Prepare coordination drawings which fully coordinate the location and interface requirements (due to spatial
limitations and constraints) of the work including Architectural, Structural, Fire Suppression (Protection),
Plumbing, HVAC, Electrical, Owner furnished equipment, etc. to eliminate construction conflicts. This
requirement is fully the responsibility of the Contractor and these drawings shall not be submitted for review
but shall be maintained at the jobsite and updated as necessary to prevent conflicts. The designers shall
assume, as a result of receiving and reviewing other required submittals, that this coordination has be
accomplished, that these drawings have been made and kept up to date, and no other consideration shall
be given for construction interferences which may arise.

1.8 WORKMANSHIP

A. Work to be orderly, neat, workmanlike in appearance, done by skilled craftsmen. Any work not so installed
shall be removed and replaced without additional cost to owner or Design Professionals.

B. Work shall be first class and in accordance with best practice. Pipe shall be cut clean, properly reamed,
threaded or soldered, erected plumb and secure. Make changes in pipe size with reducing fittings.

C. At all stages of installation, protect pipe openings, fixtures, and equipment against the entrance of foreign
materials.

1.9 SAFETY

A. Perform all work in a safe manner. Protect all workmen and others on site. Barricade (light if necessary)
all ditches, holes, openings through floors and other hazards. Comply with all health and safety regulations.
Contractor is solely responsible for job site safety.

1.10 COOPERATION

A. Cooperate with all crafts; schedule work as needed; do not delay other trades; maintain necessary

competent mechanics and supervision on the job at all times.
1.11 INCIDENTAL WORK INCLUDED

A. Cutting of structure (patching to be done by the affected trade at this contractor's expense). Secure
Architect's approval where strength or appearance is affected.

B. Necessary foundations not shown on Architectural or Structural plans.

C. Motors, controls, control devices, control wiring, all as required for a complete system shall be by this
contractor unless shown on the electrical drawings and included in that section. All electrical work shall
comply with the Division 26 Electrical sections of the specifications.

D. All ferrous metal exposed to weather shall be prime coated with a primer to match the metal and finished
with a two coat application of finish paint of color and type selected by the Architect. Where the finish painting
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1.12

1.13

1.14

1.15

1.16

1.17

1.18

PLUMBING

is specified in the section on painting, the two final coats may be omitted, but the metal shall be prime coated
before rusts starts to form.

QUESTIONS AND CLARIFICATIONS

Contractor shall not rely on any verbal clarification of the drawings and specifications. Any questions shalll
be referred to the Architect/Engineer at least seven (7) working days prior to the bid date to allow clarification
by addendum. After seven days prior to bidding, the bidder shall make his own decision and, if necessary,
qualify his bid.

AS-BUILT DRAWINGS

Furnish a reproducible set of "AS BUILT" drawings showing dimensional location of pipes, cleanouts, etc.
at the time of final review of the job.

QUALIFICATIONS

Contractor shall have at least three (3) years of successful installation experience on plumbing work similar
in size and scope to this project.

CHANGES

If during construction desirable or necessary changes become apparent, advise the Architect and secure
his decision in writing; otherwise make no deviation from the system as detailed.

CLEARING AND ADJUSTING

Upon completion of work, clear all drains, traps, pipe lines, and plumbing fixtures. Adjust all valves, pack
stuffing boxes, remove rubbish and leave work in clean and operating condition.

FOUNDATIONS

Provide foundations, supports, etc., not specified under other sections and as required to mount equipment
in a workmanlike and structurally sound manner. Consult drawings pertinent to other trades to determine
extent of their work.

TEMPORARY SERVICE

Contractor shall be required to install permanent water and gas supply at the points indicated on the

drawings by connecting to the permanent service line. Any temporary lines extended from the permanent
service line shall be provided at the expense of The Contractor.
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ELECTRICAL PROVISIONS OF PLUMBING WORK

All electrical work required in association with the Plumbing work (in order to provide complete operating
systems) shall generally be a part of the Division 26 work. However, there are certain portions of the
electrical requirements which shall be a responsibility of the Division 22 work, which shall be executed in
accordance with applicable Division 26 Specification requirements. Refer to 23 01 00 Paragraph 2.4 for
additional requirements related to electrical work integral to the Plumbing work. The electrical provisions of
Plumbing work, where it may be furnished integrally with mechanical work, can be summarized (but not by
way of limitation) to include the following:

1. Control cabling and raceways associated with the hot water heater system. Provide all required
sensor cable from tank to water heater master controller and between the two water heaters. Senor
cables must installed in raceway with appropriate junction boxes for final sensor cable terminations.

2. Low voltage interlock wiring from each water heater to its associated pump.

3. Motor starters for water heater pumps, comply with 21 01 00 paragraph 2.4.

4, Electric heat tracing cable with terminations at heat trace controller. Coordinate power circuit to
controller with Division 26 contractor.

o. Sump pump control cables and terminations at control panel.

6. Coordinate power location for Digital Recirculation Mixing Valve.

Responsibility: 1t is the sole responsibility of the Contractor to coordinate the electrical requirements of
each item of equipment provided with the electrical circuits required and to insure their compatibility and
compliance with the N.E.C.

GUARANTY

All piping, equipment, fixtures, and related material shall be guaranteed in writing against defective materials
and workmanship for a period of one year from date of acceptance. After notification, corrections shall be
made promptly at no cost to the owner. Any defects due to faulty materials, equipment, method of
installation or workmanship, and consequent damage resulting from such defects within the one-year
guaranty period, shall be repaired or replaced promptly upon notice and without any expense to the Owner.

PART 2 - PRODUCTS

2.1

A

PLUMBING

GENERAL

All products shall comply with the applicable sections of the Plumbing Code in effect in the building location.
Where bidder is not sure, he is advised to determine what limitations, if any, are imposed at the site. All
bids are assumed to be on approved material. Bidders/Contractors shall not use a lesser material than that
specified even if allowed by code at the building site.

Lead-Free Requirements:

1. Any product designed for dispensing potable water must meet both the NSF 61 and NSF 372 test
standards via third-party testing and certification.

2. This requirement supersedes specific model numbers stated either in these specifications or on the
drawings, should a non lead-free model number be specified for products designed for dispensing
potable water.
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For ease of maintenance and part replacement, and to the maximum extent possible, use equipment of a

single manufacturer. The Architect reserves the right to reject any materials list which contains equipment
from various manufacturers if suitable equipment can be obtained from fewer manufacturers, and to require
source of materials to be unified to the maximum extent possible.

All materials and equipment installed in HVAC return air plenums shall have a 25/50 flame spread/smoke
developed index maximum when tested in accordance with ASTM E 84.

All products shall be new, of first line quality of grade and type shown on the drawings and specified, or
equals accepted by the Architect/Engineer in writing.

All products shall be in current production with no notice having been given that such product is to be
drastically changed, modified, or discontinued from production.

The supplier, by submitting, certifies that equipment being processed is proper for the application intended
and that it has the capacity specified.

MATERIALS

Building Soil, Waste, Storm and Vent Piping:

1. Service weight cast iron, bell and spigot, conforming to
ASTM A74 as manufactured by AB&I, Charlotte, or Tyler, with lubricated rubber compression joints
conforming to ASTM C1563.

2. Above ground: Cast iron no-hub system, manufactured by AB&I, Charlotte, or Tyler, with neoprene
gasket conforming to ASM C564, type 302 stainless steel shield and four clamp (pipe sizes 4" or
less) or six clamp (pipe sizes larger than 4”) heavy-duty stainless steel clamps, equal to Ideal Tridon
Super heavy-duty HD or Anaco Husky SD 4000.

3. All cast iron soil pipe, fittings and clamps shall conform to the requirements of CISPI Standard 301,
ASTM A-888 or ASTM A-74 and be marked with the collective trademark of the Cast Iron Soil Pipe
Institute. All pipe and fittings shall be certified and marked NSF.

4, Stub-out to fixtures shall be made with Schedule 80 galvanized steel pipe for urinals and DWV copper
tubing and fittings or Schedule 80 galvanized steel for other fixtures.

Sump Pump Discharge:
1. Type "L" copper tubing, hard drawn.
Hot and Cold Piping (Inside Building):

1. Underground: Use Type "K" copper, soft drawn; in tunnels: use Type "K" hard drawn; ASTM B-88,
with wrought copper fittings ANSI B16.22. Join underground or in tunnel fittings with silver solder
AWS-ASTM BCUP-5. Pipe below floor slabs shall have joints made by looping up in wall out of the
slab, no joints under the slab will be permitted.

2. Above ground: Use Type "L" copper tubing, hard drawn, with same fittings as specified above, joined
with lead free 95-5 solder, ASTM B32 alloy, Grade 5A except for any special systems requiring
temperatures higher than 250 degree F or pressures above 125 psi for which alloy E, alloy HB, or
brazing materials shall be used. As an option, Viega ProPress jointing system may be utilized in
accordance with all of the manufacturer's recommendations for pressure pipe jointing.

3. Nominal pipe sizes are shown on the Drawings.
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4. Copper tubing air chambers shall be provided at each fixture supply and piece of equipment and
shall be line size and 18 inches in length. Provide manufactured water hammer arrestors where
shown.

o. Use dielectric fittings at all dissimilar pipe connections.

2.3 INSULATION, ACCESSIBLE LAVATORIES
A. Application Requirements: Provide pre-formed vinyl plastisol snap-on insulation for traps, waste arm,

tailpiece elbows, supply line and shut-off valve. Insulation to comply with ANSI and ADA requirements, Trap
Wrap or equal.

24 VALVES AND COCKS

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim, Threaded Ends:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Apollo Flow Controls; Conbraco Industries, Inc.
b. Jomar Valve.
c. KITZ Corporation.
d. Milwaukee Valve Company.
€. NIBCO INC.

2. Description:

Standard: MSS SP-110 or MSS SP-145.
CWP Rating: 600 psig (4140 kPa).

Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.

Extended stems for all insulated piping.

T T S@e@ o o0 o

B. Iron, Single-Flange Butterfly Valves with Stainless-Steel Disc:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

ABZ Valve and Controls.

American Valve, Inc.

Apollo Flow Controls; Conbraco Industries, Inc.
DeZURIK.

Jomar Valve.

KITZ Corporation.

NIBCO INC.

@ *epoo0ow
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2. Description:

a. Standard: MSS SP-67, Type |.

b. CWP Rating, NPS 12 (DN 300) and Smaller: 200 psig (1380 kPa).

C. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without
use of downstream flange.

d. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.

e. Seat: EPDM.

f. Extended steam for all insulated piping.

Drain valves shall be "NIBCQO", #763, 3/4" size, with approved anchors from flange to walls or columns.
Provide screw-on type backflow preventers.

Wall hydrants shall be as specified scheduled on the Drawings.

Valve boxes for valves in underground pipelines shall be cast iron type with removable cast iron lid cast

U

with the service designation in it (example: “water”, “gas’, etc.).

ACCESS PANEL

Provide access to all parts requiring service such as valves, regulators, traps, water hammer arrestors, etc.,
and where shown. Access doors shall be of the size required to properly service the item, but generally not
smaller than 12" X 12". Where access doors cannot be provided for structural or architectural reasons, this
shall be called to the Architect's attention.

Access panels and doors shall have the same fire rating as the wall, ceiling, floor, or construction in which
installed.

Access doors in painted areas shall be prime coated with finish painting under the Painting section.

In wet areas or areas with ceramic tile floors or walls, the access doors shall be stainless steel or nickel
brass.

Access doors shall be provided with a concealed key operated lock and concealed hinges.

UNIONS

Use a union in the connection to each valve and each piece of apparatus equipment, so that it may be
readily removable. In copper lines, up to and including 4" sizes, use cast brass or bronze unions, with copper
soldered connections and ground joints.

Unions in drainage pipes on fixture side of traps may be slip or flanged joints with soft rubber or leather
gaskets.

Unions 2" and smaller shall be ground joint type with flanges being used in pipes larger than 2",
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2.7 CLEANOUTS AND EXTENSIONS
A. Cleanouts shall be cast iron bodies with brass plugs. They shall be extended full size to floors and wall
faces, but shall not be larger than 4". Extension to floor shall be made with combination "Y" and eighth
bends.
B. Provide cleanouts in sanitary, waste and drain lines as shown, as required by local Code, and as follows:
1. At the bottom of each exposed fixture trap which is not integral with the fixture.
2. At the end of each branch drainage line.
3. At each change of horizontal direction greater than 45 degrees.
4 At the base of each stack and in horizontal drain lines at intervals of not more than 50 feet apart in
lines smaller than 4", 75 feet apart in lines of 4" nominal size, and 100 feet apart in lines larger than
4",
C. Install cleanouts so that they are readily accessible.
D. Cleanouts in interior floor construction shall be equal to Smith 4020 or 4040 (for floors with square tile), with
scoriated cover, nickel-bronze finish. Cleanouts in walls and ceilings shall be as specified under "Access
Panels".
E. Cleanouts at grade shall be provided with a 12" diameter by 4” thick monumentto allow for locating and turf
grooming.
2.8 TRAPS
A. Traps for floor drains, hub drains, etc., shall be standard C.I.S.P.l. cast iron P-traps, with hub and spigot
joints for lead caulking or no-hub systems coated with Coal Tar Varnish while hot, except traps for drains
used in fan rooms, which shall be of similar type cast iron but deep seal P-traps having a minimum 4.75 inch
seal.
B. Install ProSet Trap Guard or Jay R. Smith Quad Close Trap Seal devices in all floor drains.
C. Comply with trap requirements as specified for individual fixture type, in lieu as specified here, when
specified differently for fixture type.
29 FLASHING
A. Flashing for soil and vent stacks passing thru roof shall be furnished under this Section of the Specifications.
1. Flashing for bituminous roofs shall be formed of minimum 4-pound sheet lead and shall be of thimble
and counterflashing type. Base shall be made so that coverage of 12" plus the diameter of the boot
is obtained. Height of flashing shall be sufficient to allow for ample turn-down into pipe.
2. Flashing for membrane roof and metallic roofs shall be in accordance with the roofing manufacturer’s
recommendations.
PLUMBING Page 220000 - 11
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2.10 SLEEVES AND ESCUTCHEONS

A. Provide galvanized sheet metal sleeve for all pipes at floors, ceilings, partitions; steel pipe sleeve two pipe
sizes larger than pipe at walls and footings.

B. Sleeves in structural beams to be furnished by General Contractor at location set by this contractor.

C. Provide nickel plated escutcheons with spring lock or set screw at ceilings, floors, and walls for all pipes.

2.11 SHOCK ABSORBERS (WATER HAMMER ARRESTORS)

A. Shock absorbers shall be rated and sized by PDI Standards. Body of the unit shall be non-corrosive and
non-toxic. Arrestors shall be mounted accessibly above the ceilings or shall be provided with access panels
in the ceilings or wall above or behind the fixture which they are installed.

2.12 SUPPORTS, ANCHORS, AND SEALS

A. Types of supports, anchors, and seals specified in this article include the following:

1. Horizontal-Piping Hangers and Supports.

2. Vertical-Piping Clamps.

3. Hanger-Rod Attachments.

4. Building Attachments.

5. Saddles and Shields.

6. Miscellaneous Materials.

B. QUALITY ASSURANCE:

1. MSS Standard Compliance:

a. Provide pipe hangers and supports of which materials, design and manufacture comply with
ANSI/MSS SP-58.

b. Select and apply pipe hangers and supports, complying with MSS SP-69.

C. Fabricate and install pipe hangers and supports, complying with MSS SP-89.

d. Terminology used in this article is defined in MSS SP-90.

C. SUBMITTALS:

1. Product Data: Submit catalog cuts, specifications, installation instructions, and dimensioned
drawings for each type of support, anchor, and seal. Submit pipe hanger and support schedule
showing Manufacturer's figure number, size, location, and features for each required pipe hanger
and support.

D. HORIZONTAL-PIPING HANGERS AND SUPPORTS:

1. General: Except as otherwise indicated, provide factory-fabricated horizontal-piping hangers and
supports complying with ANSI-MSS SP-58, of one of the following MSS types listed, selected by
Installer to suit horizontal-piping systems, in accordance with MSS SP-69 and manufacturer's
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published product information. Select only one type by one manufacturer for each piping service.
Select size of hangers and supports to exactly fit pipe size for bare piping, and to exactly fit around
piping insulation with saddle or shield for insulated piping. Provide copper-plated hangers and
supports for copper-piping systems.

2. Adjustable Steel Clevises: MSS Type 1.

3. Pipe Slides and Slide Plates: MSS Type 35, including one of the following plate types:

a. Plate: Unguided type.
b. Plate: Guided type.
C. Plate: Hold-down clamp type.

E.  VERTICAL-PIPING CLAMPS:

1. General: Except as otherwise indicated, provide factory- fabricated vertical-piping clamps complying
with ANSI/MSS SP-58, of one of the following types listed, selected by Installer to suit vertical piping
systems, in accordance with MSS SP-69 and manufacturer's published product information. Select
size of vertical piping clamps to exactly fit pipe size of bare pipe. Provide copper-plated clamps for
copper-piping systems.

2. Four-Bolt Riser Clamps: MSS Type 42.

F. HANGER-ROD ATTACHMENTS:

1. General:  Except as otherwise indicated, provide factory-fabricated hanger-rod attachments
complying with ANSI/MSS SP-58, of one of the following MSS types listed, selected by Installer to
suit horizontal-piping hangers and building attachments, in accordance with MSS SP-69 and
manufacturer's published product information. Select only one type by one manufacturer for each
piping service. Select size of hanger-rod attachments to suit hanger rods. Provide copper-plated
hanger-rod attachments for copper-piping systems.

2. Swivel Turnbuckles: MSS Type 15.

G.  BUILDING ATTACHMENTS:

1. General: Except as otherwise indicated, provide factory-fabricated building attachments complying
with ANSI/MSS SP-58, of one of the following MSS types listed, selected by Installer to suit building
substrate conditions, in accordance with MSS SP-69 and manufacturer's published product
information. Select size of building attachments to suit hanger rods. Provide copper-plated building
attachments for copper-piping systems.

Concrete Inserts: MSS Type 18.

Side Beam or Channel Clamps: MSS Type 20.

C-Clamps: MSS Type 23.

Side Beam Brackets: MSS Type 34.

Manufacturer: Subject to compliance with requirements, provide hangers and supports of one of the
following:

ook whd

a. Fee & Mason Mfg. Co., Div. of A-T- Inc.
b. ITT Grinnel Corp.

H. SADDLES AND SHIELDS:
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1. General: Except as otherwise indicated, provide saddles or shields under piping hangers and
supports, factory-fabricated, for all insulated piping. Size saddles and shields for exact fit to mate
with pipe insulation.

2. Protection Saddles: MSS Type 39; fill interior voids with segments of insulation matching adjoining
insulation.

3. Protection Shields: MSS Type 40; of length recommended by manufacturer to prevent crushing of
insulation.

4. Thermal Hanger Shields: Constructed of 360° insert of high density, 100 psi, and waterproof calcium
silicate, encased in 360° sheet metal shield. Provide assembly of same thickness as adjoining
insulation.

5. Manufacturer: Subject to compliance with requirements, provide thermal hanger shields of one of
the following:

a. Elcen Metal Products Co.
b. Pipe Shields, Inc.

HANGER RODS
1. Hanger Rods: Shall be all threaded rod and shall have the following diameters:
a. 3/8" for up to 2" diameter pipe.
b. 172" for 2-1/2" to 4" pipe.
C. 5/8" for 5" and 6" pipe.
d. 3/4" for 6" and 8" pipe.

2. Hanger Spacing: Shall be as followed (except not less than two hangers per length of pipe):

a. Cast Iron pipe: 5'-0" spacing maximum and at each hub, on both sides of horizontal no-hub
fittings, and at each trap.

b. Steel Pipe: 6'-0" spacing up to 2" diameter and 10'-0" for 2-1/2" diameter and larger.

C. Copper pipe: 6'-0" spacing up 2" diameter and 10'-0" for 2-1/2" diameter and larger.

d. Plastic pipe: 4'0" for up to 2" diameter and 6'0" for 2-1/2" to 6" diameter, 10'0" for pipes larger
than 6" diameter.

3. Hanger Locations in wood and light gage structures: No multiple hangers shall be permitted on a
single building wooden or light gage steel member. Hangers shall be staggered to distribute loads
evenly over the structure and additional longitudinal structural members provided to evenly distribute
loads. Provide hanger locations as part of the required piping shop drawings.

J. MISCELLANEOUS MATERIALS:

—_

Metal Framing: Provide products complying with NEMA STD ML 1.

2. Steel Plates, Shapes and Bars: Provide products complying with ANSI/ASTM A 36.

3. Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads required; weld steel in
accordance with AWS standards.

4, Pipe Guides: Provide factory-fabricated guides, of cast semi-steel or heavy fabricated steel,

consisting of a bolted two-section outer cylinder and base with a two-section guiding spider bolted

tight to pipe. Size guide and spiders to clear pipe and insulation (if any), and cylinder. Provide

guides of length recommended by manufacturer to allow indicated travel.
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213 FIXTURE HANGARS
A. Hangers for fixtures shall match the fixture and the wall construction and shall provide adequate support to
prevent the fixture from pulling out of the wall or loosening from the wall.
B. Minimum hanger acceptable for lavatories, drinking fountains, and urinals is the plate system equal to Zurn
Z-1259.
C. Hangers for wall hung toilets shall be the chair carrier type suitable for use with fixture provided.
2.14 WATER PRESSURE-REDUCING VALVES
A. Water Regulators (PRV-):
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Honeywell Water Controls.
b. WATTS.
c. Zurn Industries, LLC.
2. Standard: ASSE 1003.
3. Pressure Rating: Initial working pressure of 150 psig.
4. Design Inlet Pressure: see plans.
5. Design Outlet Pressure Setting: see plans.
6. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with
AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.
7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.
215 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:
L. Pressure Rating: 125 psig minimum unless otherwise indicated.
2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with
AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
4. Screen: Stainless steel with round perforations unless otherwise indicated.
5. Perforation Size:
a. Strainers NPS 2 and Smaller: 0.020 inch.
b. Strainers NPS 2-1/2 to NPS 4: 0.045 inch.
c. Strainers NPS 5 and Larger: 0.10 inch.
6. Drain: Factory-installed, hose-end drain valve.
PLUMBING Page 220000 - 15


http://www.specagent.com/Lookup?ulid=2020
http://www.specagent.com/Lookup?uid=123457097065
http://www.specagent.com/Lookup?uid=123457097066
http://www.specagent.com/Lookup?uid=123457097068

KPS Group, Inc. KPS Project No. 236002-02
University of Alabama — McLure Library UA Project No. 051-23-2688D/91209
Package D - Addition and Renovation BID SET
Tuscaloosa, Alabama

2.16 TEMPERATURE-ACTUATED, WATER MIXING VALVES

A.  Individual-Fixture, Water Tempering Valves:

Standard: ASSE 1016, thermostatically controlled, water tempering valve.
Pressure Rating: 125 psig minimum unless otherwise indicated.

Body: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Inlets and Outlet: Threaded.

Finish: Rough or chrome-plated bronze.

Tempered-Water Setting: see plans.

Nk W=

B.  Water-Temperature Limiting Devices:

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

Apollo Flow Controls; Conbraco Industries, Inc.
Armstrong International, Inc.

Cash Acme; a division of Reliance Worldwide Corporation.
Leonard Valve Company.

Symmons Industries, Inc.

WATTS.

mo a0 o

2. Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: Threaded inlets and outlet.

Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-
control handle.

Tempered-Water Setting: 105 deg F.

Tempered-Water Design Flow Rate: 0.5 gpm.

10.  Valve Finish: Chrome plated.

Nk w

O

C.  Primary, Thermostatic, Water Mixing Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Apollo Flow Controls; Conbraco Industries, Inc.
b. Armstrong International, Inc.
c. Cash Acme; a division of Reliance Worldwide Corporation.
d. Lawler Manufacturing Company, Inc.
e. Leonard Valve Company.
f. Symmons Industries, Inc.
g. Zurn Industries, LLC.

2. Standard: ASSE 1017.
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3. Provide thermostatic controller with integral check stops, removable cartridge with
stainless steel piston and thermal motor or bimetallic thermostat. Standard rough bronze
finish. Max pressure 125 psi. Provide thermometer on outlet, cut off valves on inlet and
outlet. For systems with hot water circulating pumps (for temperature maintenance) a by-
pass from the “pump discharge/heater cold water inlet” to the mixing valve “cold water
inlet” shall be provided with a check valve.

Pressure Rating: 125 psig minimum unless otherwise indicated.

Type: Exposed-mounted, thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: Threaded union inlets and outlet.

Accessories: Manual temperature control, check stops on hot- and cold-water supplies, and
adjustable, temperature-control handle.

9. Tempered-Water Setting: see plans.

10.  Valve Finish: Chrome plated.

11.  Piping Finish: Copper.

NNk

WATER SYSTEM ACCESSORIES

Circulating pump shall be in-line, horizontal system, lubricated type with bronze or stainless steel body.
Pump to have stainless steel shaft supported by carbon sleeve bearings. Bearings to be lubricated by the
circulating medium. Pump to be bronze fitted Bell and Gossett Series 80 or approved equal by Armstrong.
Aquastat controller shall have adjustable setpoint with remote bulb strapped to hot water return line,
Honeywell L6006 or equal.

FLOOR DRAINS

Floor drains shall be the size of the pipe to which they are connected. Install temporary closures during
construction. Each drain shall have deep seal P-trap.

Floor drains shall be equal to the J. R. Smith figure numbers as scheduled.

Floor drains shall have “Trap Guard” devices as manufactured by ProSet Systems, Inc., or Jay R. Smith
Quad Close Trap Seal.

ROOF DRAINS:

Roof Drain: J.R. Smith 1010 with underdeck clamp and 4” cast iron dome.

Emergency (overflow) Drains: J.R. Smith 1070 with underdeck clamp, cast iron standpipe, and cast iron
dome.

Down Spout nozzle: J.R. Smith 1770, nickel-bronze, suitable for wall mounting.

Scupper Drain: J.R. Smith 1560 or 1570, cast bronze body with combined rough bronze grate and flashing
clamp and gasket. Refer to plans for 90-deg or 45-deg threaded outlet locations.
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2.20

A

EQUIPMENT FURNISHED UNDER OTHER SECTIONS

Equipment indicated below is to be furnished and set in place under another Section of these Specifications
(oris to be provided by the Owner). Verify exact size and locations of vents, waste and supply connections
from approved rough-in drawings and/or catalog cut sheets. All water and gas connections are to be
provided with stop valves.

HVAC Equipment: Provide gas supplies with stop valve to within two (2) feet of equipment connection.
Provide water line with backflow preventer for chilled and hot water make-up water shown on the plans.
Provide vacuum breaker in humidifier make-up. Terminate water supply within two (2) feet of point of
connection. Coordinate with HVAC contractor to insure service will be at proper location. Final connection
to equipment will be specified under the HVAC Sections of these Specifications. Provide pressure reducing
valves at all equipment requiring reduced pressure service.

PART 3 - EXECUTION

3.1

A

PLUMBING

UTILITY SERVICES

General: All work shall be done in accordance with the best practices and al products installed as directed
by the manufacturer through his written instructions.

Utility connections:
1. Connect to exterior utilities provided by other sections of these specifications.
Excavations and Backfill

1. Do all excavation and backfilling required. Trenches shall be wide enough for proper installation of
the pipe. Grade the ditch bottom for proper slope and provide bell holes to allow the full bearing of
the pipe barrel. Comply with all health and safety regulations relating to the work.

2. Excavate rock 6" below the pipe and fill with sand up to the pipe grade.

No excavation shall be done under or near footings without approval of the Architect.

4. Where the ditch is under future pavement, finish surfaces, or footings, the fill shall be compacted in
6" layers with a power tamper.

w

Pipe and Fittings

1. Install all domestic water soil, waste and vent, and storm piping generally as shown on drawings,
with no deviation from diagrammed arrangements. If in any instance it is impractical to install piping
as shown, or should approving agencies demand other arrangement, notify Architect in writing along
with a diagram of proposed changes for Architect's approval, and said agencies' approval, all at no
additional cost to Owner.

2. Carefully plan work to avoid existing utilities and other interferences. Architect and his Consulting
Engineers have not attempted to indicate all existing utilities and other interferences. Prior to doing
any plumbing work, carefully investigate and locate all existing conduits, pipes, and other utilities
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3.2 WATER DISTRIBUTION PIPING

A. Extend from the termination of the water service to every fixture, water heater, or outlet requiring hot or cold
water. Provide stop valve and a drain for the system. Every low point shall be drained with a drain valve.

B. Every fixture connection shall be provided with a stop valve.

3.3 BUILDING DRAIN, WASTE, AND VENTS

A. Building drain terminates into the building sewer shown above approximately five feet outside the building
line.

B. The Waste and Vent system shall be generally as shown on the drawings with changes on the job as
required to meet the job conditions. Any major change from that shown on the drawings shall be approved
by the Architect.

C. All pipe shall be supported in a manner such as to prevent excessive stress

D. The bottom of all stacks shall be washed by a fixture whether required by local code or not.

E. Extend vent stacks 12" above the roof and flash with lead flashing furnished by this contractor and installed
into the roof by the roofer. Top of flashing turned into the stack by this contractor.

F. There shall be no horizontal offset in vents less than 6" above the flood rim of the highest fixture in the
group.

G.  For plastic waste or vent pipes passing through floor penetrations or fire rated wall assemblies, a
manufactured penetration complying with ASTM E-814-09 shall be utilized with and intumescent element
capable of sealing off the penetration in the case of pipe failure. This shall include all floor penetrations
including pipe, water closet bends, bathtub drains, floor drains, etc. Penetrations shall be equal to Proset
System “C”.

3.4 TESTING

A. Notify Architect, Engineer and local authorities three working days before test are to be made. No joints or
fittings are to be concealed until tested, and any defects shall be corrected by replacement with new
materials. Retest until satisfactory.

B. Follow test as described in the 2021 edition of the ICC International Plumbing Code or as follows (whichever
is most stringent):

1. Sewer System:

a. Water Test - fill system with water (minimum of 10" head) and hold for 45 minutes without
drop in water.

b. Sewer Ball - pass wooden sewer ball through system using only water to wash through. Ball
shall pass freely.

C. Peppermint Test - seal all traps of fixtures and introduce peppermint into vent from roof.
There shall be no odor in building.
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3.5

3.6

3.7

3.8

PLUMBING

2. Water System:
a. Impose pressure of 150 psi; with system full of water, hold for 4 hours without pressure drop.
If air pressure is used, hold pressure for 8 hours without drop except as temperature drops.
Provide pressure gauge and leave in place.

3. Gas System:
a. Low pressure side: Impose psi air pressure and hold for 4 hours. High pressure side: Impose
a pressure of 100 psi and hold for 8 hours

STEEL PIPE SYSTEMS

Steel pipe fittings shall be screwed type using full cut threads. Use glycerin and white lead or Teflon tape.
Use drainage pattern for waste and/or vent

CAST IRON PIPE SYSTEMS

Fittings of the no-hub, push type, or lead and oakum shall be installed as recommended by the manufacturer
using tools as recommended by them. Take care to prevent shifting or settling of pipe.

SOLDER TYPE FITTINGS
Solder type fittings below a slab are prohibited. Loop pipe up in wall and make soldered joint or fitting.

All solder type fittings shall be made up using specified solder except for any special systems requiring
temperatures higher than 250 degree F or pressures above 125 psi for which alloy E, alloy HB, or brazing
materials shall be used. Clean pipe and fittings bright with sand paper or wire brush and apply paste flux
(liquid flux is not acceptable) and assemble joint. Apply heat evenly to the pipe and fittings and apply solder
to fill the joint by capillary action. Clean joint of excess solder before it cools. Fittings discolored by heat
shall be removed and the joint remade.

The Architect or Engineer may require the cutting out and destructive testing of up to five joints of their own
selection to determine the type of workmanship being performed and the 'fullness' of the solder in the joint.
Such joints shall be remade by the contractor at his expense. Should the joints tested show large voids or
other indication of poor joints, the workman making the joints shall be replaced and other joints tested to
determine the extent of such problems.

Every connection between ferrous and non-ferrous metals in pipe, tanks, etc. shall be separated by a
dielectric union or flange equal to Wedge Seal

LAYOUT

This contractors responsibility includes:

1. Setting of floor and wall sleeves in proper locations.

2. Informing other trades of location of and size of chases, stacks, cleanouts, etc., that will later relate
to their work.

Page 220000 - 20



KPS Group, Inc. KPS Project No. 236002-02
University of Alabama — McLure Library UA Project No. 051-23-2688D/91209
Package D - Addition and Renovation BID SET
Tuscaloosa, Alabama

3. Providing access to all items requiring routine service.

4, Setting the elevation of the floor drain tops to provide for a slope of 1/16" per foot toward the drain.
This requires coordination with the concrete subcontractor, the General Contractor and rechecking
at the time the pour is being made.

5. Coordinating with the HVAC Contractor to insure that the actual equipment installation will not
interfere with the mechanical room floor drain locations shown and that adequate clearance is
provided for the routing of condensate drains to these floor drains.

3.9 HANGARS AND SUPPORTS

A. All pipe shall be supported in a manner such as to prevent excessive stress and variations in supporting
forces onto the supporting forces onto the supporting structures. Anchor and hang in such a way as not to
interfere with natural expansions and contraction and the anchors and guides shall be capable of
withstanding such forces imposed on them by the expansion and contraction of piping.

B. All vertical piping extending from floor to floor shall be supported vertically at each floor with approved riser
clamps and secured horizontally.

C. All pipe hangers shall be of sufficient size to allow for pipe insulation.

D. All insulated lines shall have supports for piping placed on outside of insulation at every support anchor or
guide. Hangers shall not be in contact with the pipe. Saddles between hangers and insulation shall be
galvanized iron shields.

3.10 GRADES

A. Pipe shall grade in direction of flow not less than the following
1. Building Sewer and Building Drain below slab - 1/4" per foot.

Building Sewer and Building Drain other than below slab - 1/8" per foot.
Waste and Vent 2-1/2" and smaller - 1/4" per foot.
Waste and Vent 3" and larger - 1/8" per foot.

Gas - 1/8" per foot.
Water piping shall be pitched to allow complete draining.

Sk wi

3.1 INSTALLATION OF PIPES
A. All threaded pipes shall be reamed to remove all cutting lips from the inside edge and shall be threaded with
clean dies to the proper depth. Cuts shall be clean and not gouged or rough. Apply lubricant to male thread
only.

B. All buried thermoplastic piping shall be installed per ASTM D2321.

C. Al copper pipes shall be reamed to remove all cutting lips from the inside edge.
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D. Pipe shall be laid or supported in a straight and true manner with fittings used to make all changes in
direction.

E. Cutting and Patching:

1. No reinforcing steel in slabs, ceilings, roof, etc., shall be shifted or cut, nor will any structural members
be cut or altered, without the specific approval of Architect unless the Contract Drawings show exact
details for same. Do not make deep cuts into building framing without the specific approval of the
Architect. Provide metal and/or timber reinforcing of joist, studs, plates, etc., where such cuts are
made, as directed by the Architect.

2. Provide basic patching between masonry openings and sleeves, drains, cleanouts, etc., up to the
finished surfaces, by sealing these openings with an approved non-shrinking grout, installed
according to manufacturer's written instructions. The surface patching and finishing shall also be
done under this section of the work in a manner as approved by Architect.

3. Where holes or cut-outs are made in flooring for the installation of drains, vents, etc., remove only
enough concrete and reinforcing to install piping, etc. Preserve as much reinforcing steel as possible.
Do not cut into grade beams or footings. Restore and add to floor reinforcing steel as directed by
the Architect. Rebuild floor to original thickness and finish with non-shrinking 3,000 P.S.I. concrete.

F. Pipe Sleeves:

1. Each pipe passing through masonry and/or concrete construction shall be free from the structure
and shall pass through a sleeve.

2. Each sleeve shall extend through its respective floor, wall, etc., and shall be cut to be flush with each
outer finished surface, except sleeves in floors, which shall extend one inch above finished floor
unless noted otherwise. Sleeves shall be Schedule 40 galvanized steel pipe.

3. Unless otherwise noted, the inside diameter of all sleeves shall be a minimum of one inch larger than
the outside diameter of the pipe or conduit it serves, or a minimum of one inch in diameter larger
than the outside diameter of the insulation on insulated lines.

4, All holes required in concrete or masonry structures shall be cored with a diamond bit core drilling
machine. No holes shall be cored through beams, joists or columns. Every safety precaution shall
be taken in coring holes to prevent electric shock should any energized circuits be encountered.

d. Caulk space full between sleeves and pipe or conduit, insulated or plain, above grade, to provide a
positive smoke seal. Where holes have been cut in masonry for placing sleeves, the space between
cut openings and sleeves shall be sealed as called for above under Paragraph "Cutting and
Patching".

6. Where exposed piping passes through walls, ceilings, floors or partitions, provide chromium plated,
pressed steel escutcheons, Crane 10B and C, or approved equal.

3.12 PLUMBING FIXTURES

A. Exact location of fixtures or equipment shall be as shown on Architectural drawings, as scheduled on the
Plumbing drawings and as approved by Architect. Check Manufacturer's details of all roughing in.

B. Provide all necessary supports in connection with all fixtures to be installed. Fixtures shall not be supported
by piping connections.

C. Install wall hangers and carriers by means of through bolts.
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D.  Caulk all around fixtures which mount tight to walls, floors or counter tops with "Dow Corning" No. 780 or
General Electric "RTC" Silicon sealant.
3.13 CLEANING AND DISINFECTING
A. All potable water piping shall be flushed and disinfected prior to connection to domestic water supply.
Disinfecting shall be carried out in accordance with State Sanitary Code and local regulations
3.14 BALANCING
A. Before final acceptance, fully balance all systems furnished under this Section to achieve optimum
performance. Systems shall be free from water hammer
3.15 TESTS:
A. Make tight and test all piping, valves, fittings, specialties and equipment required by regulatory authorities.
B. Do not conceal any work until it has been tested and inspected. Notify Architect and proper authorities in
ample time when any work is ready for inspection and testing.
3.16 PAINTING:
A. The painting of all material and equipment furnished and installed under these sections of the Specification
shall be included as part of each trade of these Sections.
B. All surfaces to be painted shall be cleaned free of rust, dirt, grease, etc.
C. Paint all mechanical and electrical equipment (not considered as having an enameled or baked finish) and
in areas exposed to view paint all piping, raw metal supports, hangers, bases and anchors.
D. Paint shall be Rustoleum, Koppers, Pittsburgh, or approved equal, of the best type recommended by paint
manufacturer for the surface conditions where used.
E. The surfaces shall be prepared and the paint applied as per Manufacturer's written recommendations, with
recommended number of primary and finish coats. Colors shall be selected by Architect.
F. See DIVISION 9 for other painting requirements.
3.17 ELECTRICAL:
A. All electrical work shown, noted and required to provide completely operating facilities shall be included as
part of contract work.
B. Refer to DIVISION 26 - ELECTRICAL for materials and methods.
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3.18 PROTECTION DURING CONSTRUCTION:

A. Install test plugs, wood plugs or caps in all open pipes at time of installation and do not remove until pipe is
connected.

B. Maintain pressure and pressure gauge on all water lines during construction. Use water except in cold
weather.

C. Drain all water from lines to prevent freezing.

D. Protect all finished surfaces of fixtures and brass from any damage. Fixtures or brass of any type that is
damaged, scratched, discolored shall be removed and replaced at this contractor’s expense.

3.19 FIXTURE HANGERS:

A. Lavatories shall be secured to a steel plate type hanger (or floor supported carrier when specified) imbedded
in or secured to the wall in such a way that the fixture will be supported to the full extent of the strength of
the wall. Provide a bolt from the plate hanger to the fixture carrier for each hole provided in the carrier.

3.20 START UP AND SERVICE:

A. Place all items installed under this division into operation and instruct the owner's maintenance personnel
in all points requiring service and maintenance: make all adjustments and/or service requirements to
equipment during the warranty.

3.21 VACUUM BREAKERS AND BACK FLOW PREVENTERS:
A. Install vacuum breakers above the highest piece of equipment to be protected. Location must be in area

with floor drain, or provide other means of disposing of water that might drip out of vent opening. Vent may
be piped to drain with use of air gap.

PART 4 - FIXTURES AND EQUIPMENT

41

A

PLUMBING

GENERAL REQUIREMENTS

Furnish all plumbing fixtures, drains, and equipment as shown on the Architectural drawings. If architectural
drawings differ from plumbing drawings, this shall be called to the Architect's attention before bidding.

Fixtures and other equipment shall be furnished complete with all trim, fittings, and other devices which are
generally considered necessary by trade, by craft standards and/or the Architect.

Fixtures and equipment shall have the manufacturer's name or trademark imprinted on or attached by
metallic name plate.
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D. Al fixtures and all trim may be of different manufacturer than fixtures, but equal to that specified. See
Paragraph 1.6 for submittal requirements when submitting fixtures other than those specified and/or
scheduled by name.

E. All exposed trim shall be chrome plated. Tops of all floor drains shall be chrome or nickel bronze unless
otherwise noted

F. Furnish china or matching plastic bolt caps for all toilets and urinals.

G.  Faucets, fittings, etc. scheduled on the Drawings are the catalog numbers of Zurn or as identified by name.
This reference is for identifications of quality, and equal products of recognized manufacturers (ie: American
Standard, Kohler, Symmons, Crane, Elkay, Oasis, Just Sinks, Toto, T&S Brass, JR Smith) will be accepted

as equal if submitted with full catalog data and engineering data. Emergency Safety Stations shall be by
Guardian, Bradley, or Acorn Safety.

END OF SECTION 220000
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SECTION 221429

SUMP PUMPS

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Submersible duplex elevator sump pumps.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material descriptions, dimensions
of individual components and profiles. Include rated capacities, operating characteristics, electrical
characteristics, and furnished specialties and accessories.

Wiring Diagrams: For power, signal, and control wiring.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For pumps and controls, to include in operation and maintenance manuals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

UL Compliance: Comply with UL 778 for motor-operated water pumps.

DELIVERY, STORAGE, AND HANDLING
Retain shipping flange protective covers and protective coatings during storage.

Protect bearings and couplings against damage.
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C. Comply with pump manufacturer's written rigging instructions for handling.

PART 2 - PRODUCTS

2.1 SUBMERSIBLE SUMP PUMPS

A Submersible, Duplex, Oil Detector Sump Pump System - For elevator:

1.

10.

SUMP PUMPS

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

Bell & Gossett Domestic Pump; ITT Corporation.
Flo Fab inc.

Goulds Pumps; ITT Corporation.

Grundfos Pumps Corp.

Liberty Pumps.

Little Giant Pump Co.

Stancor, Inc.

Weil Pump Company, Inc.

Se o a0 oo

Description: Factory-assembled and -tested sump-pump unit.

Pump Type: Submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal sump
pump as defined in HI 1.1-1.2 and HI 1.3.

Pump Casing: Cast iron, with strainer inlet, legs that elevate pump to permit flow into impeller, and
vertical discharge for piping connection.

Impeller: Statically and dynamically balanced.

Pump and Motor Shaft; Stainless steel, with factory-sealed, grease-lubricated ball bearings.

Seal: Mechanical.

Motor: Hermetically sealed, capacitor-start type; with built-in overload protection; lifting eye or lug; and
three-conductor, waterproof power cable of length required and with grounding plug and cable-sealing
assembly for connection at pump.

Controls:

a. Enclosure: NEMA 250, Type 4X.

b. Switch Type: Pedestal-mounted float switch with float rods and rod buttons.

C. Automatic Alternator: Start pumps on successive cycles and start multiple pumps if one cannot
handle load.

d. Float Guides: Pipe or other restraint for floats and rods in basins of depth greater than 60 inches.

High-Water Alarm: Cover-mounted, compression-probe alarm, with electric bell; 120-V ac, with
transformer and contacts for remote alarm bell.

Controls:

a. Enclosure: NEMA 250, Type 1; wall-mounted.

b. Switch Type: Mechanical-float type, in NEMA 250, Type 6 enclosures with mounting rod and
electric cables.

C. Automatic Alternator: Start pumps on successive cycles and start multiple pumps if one cannot
handle load.
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d. High-Water Alarm: Rod-mounted, NEMA 250, Type 6 enclosure with mechanical-float, mercury-
float, or pressure switch matching control and electric bell; 120-V ac, with transformer and
contacts for remote alarm bell.
11.  Control-Interface Features:
a. Remote Alarm Contacts: For remote alarm interface.
b. Building Automation System Interface: Auxiliary contacts in pump controls for interface to
building automation system and capable of providing the following:
1) On-off status of pump.
2) Alarm status.
2.2 MOTORS

A Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements
for motors specified in Section 220513 "Common Motor Requirements for Plumbing Equipment.”

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require
motor to operate in service factor range above 1.0.

B. Motors for submersible pumps shall be hermetically sealed.

PART 3 - EXECUTION

3.1 EARTHWORK

A Excavation and filling are specified in Section 312000 "Earth Moving."

3.2 EXAMINATION

A Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping connections before
sump pump installation.

3.3 INSTALLATION

A Pump Installation Standards: Comply with HI 1.4 for installation of sump pumps.
3.4 CONNECTIONS

A Comply with requirements for piping specified in Section 221413 "Facility Storm Drainage Piping." Drawings
indicate general arrangement of piping, fittings, and specialties.
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B.

35

3.6

3.7

3.8

SUMP PUMPS

Install piping adjacent to equipment to allow service and maintenance.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust
components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in testing.

Tests and Inspections:

1.
2.

3.

4.

Perform each visual and mechanical inspection.

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

Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

Pumps and controls will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

STARTUP SERVICE

Perform startup service.

1.

Complete installation and startup checks according to manufacturer's written instructions.

ADJUSTING

Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.

Adjust control set points.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain pumps.

END OF SECTION 221429
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SECTION 223400

CONDENSING DOMESTIC WATER HEATERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes gas-fired, tank-type condensing water heaters, trim, and accessories for generating
domestic hot water.

ACTION SUBMITTALS

Product Data: For each type of product.

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

Shop Drawings: For boilers, boiler trim, and accessories.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

3. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Source quality-control reports.
Field quality-control reports.
Sample Warranty: For special warranty.

Other Informational Submittals:
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1.5

1.6

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For boilers to include in emergency, operation, and maintenance manuals.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of boilers that fail in materials
or workmanship within specified warranty period.

1. Warranty Period for Water-Tube Condensing Water Heaters:
a. Leakage and Materials: 10 years from date of Substantial Completion.

b. Heat Exchanger Damaged by Thermal Stress and Corrosion: Nonprorated for five years from
date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

ASME Compliance: Fabricate and label boilers to comply with 2010 ASME Boiler and Pressure Vessel Code.

ASHRAE/IES 90.1 Compliance: Boilers shall have minimum efficiency according to "Gas and Oil Fired Boilers
- Minimum Efficiency Requirements."

DOE Compliance: Minimum efficiency shall comply with 10 CFR 430, Subpart B, Appendix N.

UL Compliance: Test boilers for compliance with UL 795. Boilers shall be listed and labeled by a testing
agency acceptable to authorities having jurisdiction.

CSA Compliance: Test boilers for compliance with CSA B51.

Mounting Base: For securing boiler to concrete base.

1. Seismic Fabrication Requirements: Fabricate mounting base and attachment to boiler pressure
vessel, accessories, and components with reinforcement strong enough to withstand seismic forces
defined in Section 230548 "Vibration and Seismic Controls for HVAC" when mounting base is
anchored to building structure.

WATER-TUBE CONDENSING WATER HEATERS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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2.3

AO Smith.

Camus

Laars Heating Systems Company.
Lochinvar, LLC (Basis of Design).
RBI

gk~~~

Description: Factory-fabricated, -assembled, and -tested, copper-finned, water-tube condensing boiler with
heat exchanger sealed pressure tight, built on a steel base, including insulated jacket; flue-gas vent;
combustion-air intake connections; water supply, return, and condensate drain connections; and controls.
Water-heating service only.

Heat Exchanger: Finned-copper primary and stainless-steel secondary heat exchangers.

Combustion Chamber: Stainless steel, sealed.

Tank: ASME Rated construction.

Burner: Natural gas, forced draft drawing from gas premixing valve.

Blower: Centrifugal fan to operate during each burner firing sequence and to prepurge and postpurge the
combustion chamber.

1. Motors: Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC
Equipment.”

a. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not
require motor to operate in service factor range above 1.0.

Gas Train: Combination gas valve with manual shutoff and pressure regulator.

Ignition: Silicone carbide hot-surface ignition that includes flame safety supervision and 100 percent main-
valve shutoff.

Integral Circulator; Cast-iron body and stainless-steel impeller sized for minimum flow required in heat
exchanger.

Casing:

1. Jacket: Sheet metal, with snap-in or interlocking closures.

2. Control Compartment Enclosures: NEMA 250, Type 1A.

3. Finish: Textured epoxy.

3 Insulation: Minimum 1-inch- (25-mm-) thick, mineral-fiber insulation surrounding the heat exchanger.
5. Combustion-Air Connections: Inlet and vent duct collars.

TRIM

Include devices sized to comply with ASME B31.9.
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25

26

Aquastat Controllers: Operating, firing rate, and high limit.

Safety Relief Valve: ASME rated.

Pressure and Temperature Gage: Minimum 3-1/2-inch- (89-mm-) diameter, combination water-pressure and -
temperature gage. Gages shall have operating-pressure and -temperature ranges, so normal operating range
is about 50 percent of full range.

Boiler Air Vent: Automatic.

Drain Valve: Minimum NPS 3/4 (DN 20) hose-end gate valve.

CONTROLS

Refer to Section 230923 "Direct Digital Control (DDC) System for HVAC" and Section 230993.11 "Sequence
of Operations for HYAC DDC."

Building Automation System Interface: Factory install hardware and software to enable building automation
system to monitor, control, and display boiler status and alarms.

1. A communication interface with building automation system shall enable building automation system
operator to remotely control and monitor the boiler from an operator workstation. Control features
available, and monitoring points displayed, locally at boiler control panel shall be available through
building automation system.

ELECTRICAL POWER

Controllers, Electrical Devices, and Wiring: Electrical devices and connections are specified in electrical
Sections.

Single-Point Field Power Connection: Factory-installed and -wired switches, motor controllers, transformers,
and other electrical devices necessary shall provide a single-point field power connection to boiler.

1. House in NEMA 250, Type 1 enclosure.

2. Wiring shall be numbered and color coded to match wiring diagram.
3. Install factory wiring outside of an enclosure in a metal raceway.

4, Provide each motor with overcurrent protection.

VENTING KITS

Vent: PVC concentric vent kit.

Combustion-Air Intake: PVC, ducted to roof inlet.
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2.7

SOURCE QUALITY CONTROL

Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of
nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform
hydrostatic test.

Test and inspect factory-assembled boilers, before shipping, according to 2010 ASME Boiler and Pressure
Vessel Code.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical
connections to verify actual locations, sizes, and other conditions affecting performance of the Work.

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before
roughing-in for piping and electrical connections.

Examine mechanical spaces for suitable conditions where boilers will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

BOILER INSTALLATION
Equipment Mounting:

1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment
bases and foundations specified in Division 03.

Install gas-fired boilers according to NFPA 54.
Assemble and install boiler trim.
Install electrical devices furnished with boiler but not specified to be factory mounted.

Install control wiring to field-mounted electrical devices.

CONNECTIONS

Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of
piping, fittings, and specialties.

Install piping adjacent to boiler to allow service and maintenance.
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3.4

Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of
connection. Provide an isolation valve if required.

Connect piping to boilers, except safety relief valve connections, with flexible connectors of materials suitable
for service. Flexible connectors and their installation are specified in Section 232116 "Hydronic Piping
Specialties."

Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-train connection.
Provide a reducer if required.

Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each
connection.

Install piping from safety relief valves to nearest floor drain.

Boiler Venting:
1. Connect full size to boiler connections. Comply with requirements in Section 235123 "Gas Vents."

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

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

Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect
components, assemblies, and equipment installations, including connections.

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

1. Perform installation and startup checks according to manufacturer's written instructions.

2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.

3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio
and combustion.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

a. Check and adjust initial operating set points and high- and low-limit safety set points of fuel
supply, water level, and water temperature.
b. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

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

Prepare test and inspection reports.
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F. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-
site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project
during other-than-normal occupancy hours for this purpose.

G. Performance Tests:

1.

2.

Engage a factory-authorized service representative to inspect component assemblies and equipment
installations, including connections, and to conduct performance testing.

Boilers shall comply with performance requirements indicated, as determined by field performance
tests. Adjust, modify, or replace equipment to comply.

Perform field performance tests to determine capacity and efficiency of boilers.

a. Test for full capacity.
b. Test for boiler efficiency at low fire 20, 40, 60, 80, 100, 80, 60, 40, and 20 percent of full
capacity. Determine efficiency at each test point.

Repeat tests until results comply with requirements indicated.

Provide analysis equipment required to determine performance.

Provide temporary equipment and system modifications necessary to dissipate the heat produced
during tests if building systems are inadequate.

Notify Architect 24 hours minimum in advance of test dates.

Document test results in a report and submit to Architect.

3.5 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain boilers. Refer to Section 017900 "Demonstration and Training."

END OF SECTION 223400
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SECTION 230000

MECHANICAL GENERAL PROVISIONS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

DESCRIPTION OF WORK
General: This section specifies several categories of provisions for mechanical work, including:

1. Certain adaptive expansions of requirements specified in Division 1, as uniquely applicable to
mechanical work.

2. General performance requirements within the mechanical work as a whole.

3. General work to be performed as mechanical work, because of its close association with mechanical
work.

SUMMARY OF MECHANICAL WORK

Drawings: Refer to the drawings for graphic representations, schedules and notations showing mechanical
work.

Specifications: Refer to Divisions-21, 22, 23, and 25 sections for the primary technical specifications of
mechanical work.

General Outline: The facilities and systems of the mechanical work can be described (but not by way of
limitation) as follows:

Plumbing systems

Fire protection systems

Heating plants

Chilled water Pumps and distribution
Heating and air conditioning system
HVAC control system

Testing, Adjusting and Balancing.

Noookwh =

SCOPE

This section shall consist of providing all materials, labor, tools, plant and incidentals necessary to install
and make ready for owner's beneficial use, complete mechanical systems including a system of air
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1.5

1.6

tempering for the proposed building as shown on the Drawings and called for in the Specifications.
Completed Mechanical Systems means ready for operation, and that items omitted from drawings that are
required for a complete and operational system will be furnished by the Contractor at no additional cost to
the Architect, Engineer, or Owner.

Itis understood that the responsibility for the work of the entire project falls upon one Contractor (sometimes,
herein referred to as the General Contractor). The Designers, however, understand the relationship
between the Contractor and other organizations, outside of his, which the Contractor employs to assist him
with this work. The Division 23 Specifications are addressed to the Contractor and it is his responsibility to
perform the work (regardless of whom he may employ for assistance). The Division 23 Specifications are
written, however, in an effort to assist the Contractor with subcontract employment (herein referred to as
"This Contractor", "Mechanical Contractor”, "Electrical Contractor”", "Plumbing Contractor”, "Control
Contractor", etc., or above listed as "Subcontractor" in lieu of "Contractor"). This shall not be construed by
the Contractor to alleviate him of any responsibility for the work, including its coordination amongst various
trades, and placement of the same on others, nor shall this be construed to direct the Contractor to the
employment of Subcontractors (with the exception of Testing Agencies).

All references to "Contractor(s)" or "Subcontractor(s)" are referring to the Contractor and his coordination of
responsibilities within the work of the Contract.

See the Architectural Plans and visit the site of work to observe dimensions, construction and details not
shown on these Drawings.

Wherever the word "supply", "provide" or similar term is used in the sense of providing apparatus or
materials, it shall mean that Contractor shall furnish and connect such apparatus or materials referred to,
unless otherwise specifically called for, at no additional cost to Owner.

DRAWINGS AND SPECIFICATIONS

Consider as complementary each to the other. What is called for by one shall be binding as if called for by
both. Where conflicts occur, obtain written clarification; otherwise provide the more expensive quality or
quantity.

COORDINATION OF MECHANICAL WORK

General: Refer to the Division 1 sections for general coordination requirements applicable to the entire
work. It is recognized that the contract documents are diagrammatic in showing certain physical
relationships which must be established within the mechanical work, and in its interface with other work
including utilities and electrical work, and that such establishment is the exclusive responsibility of the
Contractor.

Arrange mechanical work in a neat, well organized manner with piping and similar services running parallel
with primary lines of the building construction, and with a minimum of 7'0" overhead clearance where
possible.

Locate operating and control equipment properly to provide easy access, and arrange entire mechanical
work with adequate access for operation and maintenance.
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D.

E.

1.7

1.8

Give right-of-way to piping which must slope for drainage.

Advise other trades of openings required in their work for the subsequent move-in of large units of
mechanical work (equipment).

Coordination Drawings: For locations where several elements of mechanical (or combined mechanical and
electrical) work must be sequenced and positioned with precision in order to fit into the available space,
prepare coordination drawings (shop drawings) showing the actual physical dimensions (at accurate scale)
required for the installation. Prepare and submit coordination drawings prior to purchase, fabrication, or
installation of any of the elements involved in the coordination. Coordination drawings at 1/4-inch scale will
be required for all mechanical rooms.

Work for Other Trades: Refer to, read and study, all of the General and Technical specification sections in
all Divisions for this project and provide all work required of the Division 23 trades which may be required
therein or thereby including, but not by way of limitation, connection of utilities to equipment provided under
other Divisions, providing and/or installing ducts, louvers and fans in connection with equipment provided
under other Divisions (eg: kitchen exhaust hoods, emergency generator radiators, etc.), providing gas vents
for equipment provided under other Divisions, etc.

Coordinate ductwork and fire damper installation with Architectural Drawings and Specifications indicating
and/or describing fire rated construction and provide properly rated fire dampers in all penetrations of duct
and duct devices through fire rated construction. In some cases fire dampers are indicated on the Drawings,
in other instances they are not. It is fully the responsibility of the Contractor to coordinate the requirements
of fire rated construction as indicated and/or specified and provide fire dampers in ducts where required
whether indicated on the duct drawings or not.

Phasing Plan: Provide a complete phasing plan, consisting of drawings with descriptions of the work for
each project phase, coordinated with all other work in this project. The plan shall include all plumbing, HVAC,
control, equipment part load, etc. requirements needed to keep the existing facility in operation until the first
phase work is completed and operational, then, keeping the first phase of work operational while the balance
of the work is accomplished.

MECHANICAL PLANS

The mechanical plans are intended to be diagrammatic based on one manufacturer's equipment. The plans
are not intended to show every item in its exact location, the exact dimensions, or all the details of the
equipment. Verify the exact dimensions of the equipment proposed.

Installation shall be within the limitations imposed by the architectural, structural, electrical and plumbing,
and fire protection (sprinkler) requirements with adequate space for maintenance.

QUALITY ASSURANCE, STANDARDS, AND SYMBOLS

Contractor for this DIVISION must have installed at least three (3) similar type and size jobs and mechanical
contracting shall be their primary business.

Qualifications of Subcontractors: Must be properly licensed and established as a General Contractor and
as an HVAC Contractor and as a Master Plumber at location of the work and shall maintain locally adequate
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1.9

1.10

service facilities. They shall have had previous experience in the satisfactory installation of at least three
systems of this type and size.

General: Refer to the technical sections for general administrative/procedural requirements related to
compliance with codes and standards. Specifically, for the mechanical work (in addition to standards
specified in individual work sections), the following standards are imposed, as applicable to the work in each
instance:

1. AWS standards for welding.
All work shall be in accordance with the latest editions adopted of following codes and regulations:

National Fire Protection Agency

Occupational Safety and Health Administration
International Code Council, Inc. Codes

State Building Code

Local Building Codes

s =

Where any of the above are at variance with the drawings and specifications, the requirements of the above
codes and regulations shall take precedence and the costs necessary to meet these shall be in included in
the bid price.

The contractor is solely responsible for meeting all OSHA regulations and insuring job site safety.

Symbols: Except as otherwise indicated, refer to the "ASHRAE Handbook of Fundamentals" for definitions
of symbols used on the drawings to show mechanical work.

QUESTIONS AND CLARIFICATIONS OF BID DOCUMENTS

Bidders shall not rely on any verbal clarification of the drawings or specifications. Any questions or
clarifications shall be referred to the Architect/Engineer at least five (5) working days prior to bidding to allow
for issuance of an addendum. After the five (5) day deadline, the bidder shall make his own decision and
qualify his bid if he feels it necessary.

TEN (10) DAY PRIOR APPROVAL

This requirement for prior approval is independent of others called for in other Divisions of these
specifications.

Any fixture, equipment , material, or components of fixtures and equipment proposed to be furnished for
this project, other than manufacturer's equipment actually named in the bid documents, shall have pertinent
submittal data with descriptive cover sheet submitted to the Architect with a copy to the Engineer. The
request for prior approval shall include 1) the project bid date, 2) the specification section number
referenced, 3) the paragraph referenced within that section, and 4) the manufacturer's name being
requested for prior approval. This data shall be received by the Engineer ten (10) days and one hour prior
to bid opening data for inclusion in an addendum if and when reviewed and accepted for bidding.
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1.11

1.12

This is for pre-bid review and is not to be regarded as submittals required for construction. It is understood
that approval shall be for the manufacturer to quote the project during bidding, subject to the requirements
of the contract documents.

Bidder shall base his bid on items of equipment actually named in the bid documents or addendums issued
prior to biddings. Verbal acceptance will not be accepted unless verified in writing. It is the bidders’
responsibility to ascertain that all equipment has been accepted by requiring copies of the written
acceptance.

GUARANTEES

All equipment, materials and workmanship shall be guaranteed in writing for a period of one (1) year
beginning with the date of acceptance. Special warranties will be called for under some sections of
equipment. This warranty shall be in writing and shall include written copies of the factory warranties with
expiration dates on items of equipment where the warranty date may differ from the acceptance date. No
warranty shall start before the acceptance date.

The contractor's warranty shall include at least two (2) inspections of the system to repair and/or replace
any items found defective during this warranty period.

After completion of the work, the Contractor shall operate the equipment he installs for a period of five (5)
days, after which time it shall be considered as a test of satisfactory operation. During this time, he shall
instruct the owner's operating personnel in the correct operation of the equipment.

Contractor shall provide the owner with two (2) sets of manufacturer's operating and maintenance manuals
and parts list for all equipment and materials furnished by him. In addition to the manufacturer's data,
contractor shall provide a maintenance schedule listing routine maintenance operations and the frequency
thereof.

SUBMITTALS:

General: The Drawings and Specifications may make mention to specific Manufacturer's model numbers.
Itis understood that these model numbers direct the Contractor to a “Type” or “Series”, and are not intended
to indicate all suffix designations, prefix designations, or variations of types and models. The type, series,
or variation of the model number given must be determined by including all specified items, performance,
etc. specified, indicated, and/or detailed. Refer to the Division 1 sections for general requirements
concerning work-related submittals (refer to other Divisions | sections for administrative submittals).

SUBMITTALS

1. Thirty days subsequent to either the signing of the General Contract or from the Notice to Proceed,
or from the Letter of Intent, the long lead item submittals shall be in the offices of the Prime Design
Professional. All other materials and equipment not submitted within the above mentioned time shall
be provided as specified in the contract documents without substitutions.

2. Prior to starting any construction, submit schedule of items proposed for this work with approved
substitutions to specified items clearly noted as such on the summary page. Submit all items,
equipment, materials, etc. at the same time, with descriptive cover and table of contents. Submittal
shall include a summary page listing all items contained therein. Submittal shall include illustrations,
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drawings and engineering data for review by the Engineer. Submit in time to allow not less than
ten (10) working days for checking and transmittal without delaying the construction schedule.
Submit all items at one time and not less than thirty (30) days after the award of the contract.
Submittals shall be clearly designated as to the intended item with identification as to unit number or
other marking to show location, service and function.

3. Submittals shall be submitted all at one time. Partial submittals will not be accepted. Any item not
submitted shall be provided as specified or indicated. Subsequent submittals for additional specific
items shall not be accepted.

4, The submittal shall be in Adobe PDF format with each individual specification section bookmarked
to allow for easy access to specific items. Specification sections to have nested bookmarks for each
item/major piece of equipment covered by that specification.

d. The Contractor, by submitting, certifies that those submitted items, materials, equipment, efc., are
those that, if not “rejected” or “returned for correction”, shall actually be installed, without exception,
addition or substitution, as work of the project.

6. By submitting the required submittals, the Contractor certifies that the Electrical Installer has
reviewed all electric power using equipment has been reviewed by the Electrical Installer and that
any and/or all power circuits have been coordinated and that all power circuits shall match the
equipment provided, whether properly indicated on the Electrical Drawings or not. See also
Paragraph 2.4.

7. Any equipment installed without prior (review) acceptance shall be subject to rejection and
replacement unless such items were identified by name on the bid documents.

8. The supplier, by submitting, certifies that the materials or equipment proposed is satisfactory for the
application intended and that the materials and equipment are in current production with no
anticipated plans to cease production.

9. Contractor agrees that submittals processed by the Engineer are not change orders; that the purpose
of submittals by the contractor is to demonstrate to the Engineer that the contractor understands the
design and specification concept, and that he demonstrates this understanding by indicating which
equipment and materials he intends to furnish and install with the fabrication and installation methods
he intends to use.

10.  Contractor further agrees that if deviations, discrepancies or conflicts between submittals and
contract documents are discovered either prior to or after submittals are processed by the Engineer,
the contract documents shall control and shall be followed.

11. Submittals shall include:

1/4 scale shop drawings of equipment.

Power and fuel consumption, voltage and ampere rating.

Capacity and conditions at which rated.

1/8 scale shop drawings of duct systems; piping systems; drain, waste, vent systems,
domestic water systems

e. Volts, phase and full load amps of each electrical item

oo ow

12. When major items of equipment or systems are submitted as substitution for that which is called for
by the contract documents, and significantly different dimensions or concepts are encountered in
such proposal, the submittals shall include 1/4" scale drawings of proposed equipment and system
layout with sections. These drawings shall indicate all spacial relationships between equipment,
piping, duct, electrical work, building and space constraints, etc.
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113 CONFLICTS

A. Where any conflict between the requirements of these specifications and the requirements of the associated
drawings occur, the more stringent requirements shall govern unless approval is obtained through the
Engineer. All such conflicts shall be brought to the Engineer's attention.

B. Where technical specifications include installation instructions, in their “Part 3 — Execution” paragraph, for
materials, items, equipment, etc. which are not mentioned in their “Part 2 — Products” paragraph, it shall be
considered as an editing inaccuracy and shall not be construed as Part 3 allowing the use of products not
mentioned in Part 2.

1.14 COORDINATION DRAWINGS

A. Prepare coordination drawings which fully coordinate the location and interface requirements (due to special
limitations and constraints) of the work including Architectural, Structural, Fire Suppression (Protection),
Plumbing, HVAC, Electrical, Owner furnished equipment, etc. to eliminate construction conflicts. This
requirement is fully the responsibility of the Contractor and these drawings shall not be submitted for review
but shall be maintained at the jobsite and updated as necessary to prevent conflicts. The designers shalll
assume, as a result of receiving and reviewing other required submittals, that this coordination has be
accomplished, that these drawings have been made and kept up to date, and no other consideration shall
be given for construction interferences which may arise

1.15 TEMPORARY FACILITIES
A. General: Refer to other Divisional sections for general requirements on temporary facilities. The following

facilities (source, distribution, utilization, operation, maintenance and removal) are hereby defined to be
mechanical work (work of this section), and including alternative temporary use of permanent facilities (if

any):

Temporary use of mechanical work of this Contract.

Temporary water, but excluding drinking water not connected to a piping system.

Piped drainage.

Gas service connected to utility company service.

Temporary steam/hot water heating.

Piped sanitary facilities, but excluding temporary use of Owner's existing facilities (if any).
Piped fire protection facilities, including hoses (if any).

Nookowdd -~

PART 2 - PRODUCTS

2.1

A

GENERAL

All products shall be new, of first line quality of grade and type shown on the drawings and specified, or
equals accepted by the Architect/Engineer in writing.

All products shall be in current production with no notice having been given that such product is to be
drastically changed, modified, or discontinued from production.
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C.

2.2

2.3

The supplier, by submitting, certifies that equipment being processed is proper for the application intended
and that it has the capacity specified.

Lead-Free Requirements:

1. Any product designed for dispensing potable water must meet both the NSF 61 and NSF 372 test
standards via third-party testing and certification.

2. This requirement supersedes specific model numbers stated either in these specifications or on the
drawings, should a non lead-free model number be used for products designed for dispensing
potable water.

COMPLETE SYSTEM

All products, materials and accessories shall be furnished and installed as required for a complete system
ready for Owner's beneficial use.

PRODUCTS, MECHANICAL WORK

General: Refer to Division 1 sections for general requirements on products, materials and equipment. The
following provisions expand or modify the requirements as applicable to mechanical work:

1. Product Listing: Prepare the product listing for mechanical work, separately from the listing(s) of
products for other work. Include listing of each significant item of equipment and material used in
the work; and indicate the generic name, product name, manufacturer, model number, related
specification section number(s), and estimated date for each start of installation. Bulk materials,
including pipe and sheet metal, taken from Fabricator's/Installer's stock need not be listed.

2. For principal equipment item, list the power and fuel consumption ratings, and the primary ratings.

Submit list within 30 days of Contract Date.

Compatibility: Provide products which are compatible with other products of the mechanical work, and with
other work requiring interface with the mechanical work. Provide produ