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SECTION 22 10 00

PLUMBING PIPING SYSTEMS

PART 1 - GENERAL

11
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A.

SUMMARY

Section Includes:

1. Pipe and fittings.

2. Valves.

3. Domestic water piping specialties.
4, Gas piping specialties.

5. Drain and waste piping specialties.
RELATED REQUIREMENTS

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

Section 22 00 50 Basic Plumbing Materials and Methods.
ACTION SUBMITTALS
For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and Methods.

Product Data: Submit manufacturer's technical product data and installation instructions for plumbing
piping systems materials and products.

INFORMATIONAL SUBMITTALS
For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and Methods.
Provide welding certificate for all gas pipe welders.

Gas Pipe Installer Qualifications: Provide evidence of current qualifications for individuals performing
work requiring qualifications.

CLOSEOUT SUBMITTALS
For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and Methods.

Maintenance Data: Submit maintenance data and parts lists for plumbing piping systems materials and
products. Include this data in Operation and Maintenance Manual.

MAINTENANCE MATERIAL SUBMITTALS
Furnish to Owner, with receipt, one valve key for each key operated hydrant, bibb, or faucet installed.
QUALITY ASSURANCE

For additional requirements, refer to Section 22 00 50, Basic Plumbing Materials and Methods.
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w

Gas Pipe Installer Qualifications: Individuals performing tasks requiring qualifications under Federal and
State regulations shall be qualified by the gas utility supplying Project site. The qualifications shall be
current at the time of performing the Work.

C. NFPA/ANSI Compliance: Fabricate and install natural gas systems in accordance with latest edition of
NFPA 54/ANSI Z223.1 "National Fuel Gas Code."

D. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
E. Fabricate and install natural gas systems in accordance with California Plumbing Code.
F. Utility Compliance: Fabricate and install natural gas systems in accordance with local gas utility

company requirements.

PART 2 - PRODUCTS

21 MATERIALS AND PRODUCTS

A. Provide piping materials and factory-fabricated piping products of sizes, types, pressure ratings,
temperature ratings, and capacities as indicated. Provide materials and products complying with
California Plumbing Code. Where more than one type of material or product is indicated, selection from
materials or products specified is Contractor's option.

B. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372. Plastic piping
components shall be marked with "NSF-pw."

2.2 PIPE AND FITTINGS ATTACHED TO AND BELOW BUILDINGS INCLUDING 5 FEET FROM
BUILDINGS
A. Piping and fittings attached to covered walkways and corridors shall comply with the requirements of
this article.
B. Drain and Waste Pipe Above Grade: Cast iron soil pipe and fittings, asphaltic coated, conforming to

ASTM A888 and Cast Iron Soil Pipe Institute Standard (CISPI) 301 and so marked. Pipe and fittings
shall be as manufactured by AB&I, Charlotte, Tyler(1)5(1)-6( )4engsr(lod )-33179(r(leq pr)-19(s)-5(h141(an)-7/
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D. Vent Pipe:

1. 3 inch and larger: Cast iron soil pipe and fittings conforming to ASTM A888 and Cast Iron Soil
Pipe Institute Standard 301 and so marked. Joints in cast iron vent pipe shall be the same as
specified for cast iron waste pipe above grade.
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K. Temperature and Pressure Relief Valve Piping: ASTM B88, Type L copper tubing, hard-temper, with
wrought copper fittings. Provide full solder cup for all fittings. Capped or plugged outlets shall be
Schedule 40 screwed brass.

L. Gas Pipe: Schedule 40 black steel conforming to ASTM A53, with malleable iron threaded fittings above
grade for piping 2 inch and smaller; welded piping below grade and for above grade piping larger than 2
inches, with Class 150 welding fittings.

1. Appliance Flexible Connectors for Indoor Equipment Without External Spring Isolation:

a. Contractor may choose one of the following:

1) Direct gas pipe connection.

2) Appliance flexible connector:

a) Comply with ANSI 221.24.
b) Polymer or hot-dipped PVC coated corrugated 304 stainless steel.
C) Operating-Pressure Rating: 0.5 psig.
d) End Fittings: Zinc-coated steel.
e) Maximum Length: 30 inches.
f) Manufacturers: Dormont, Series 30C, 31, 40C, 41, and 51, Brasscraft model
ProCoat, or equal.
b. Provide with end connections compatible with equipment and piping system.
C. Equipment located in spaces normally accessible to building occupants, other than

maintenance personnel, shall utilize direct gas pipe connection.

d. Provide anti-microbial PVC coating for use with appliances located in kitchen areas.
2. Flexible Gas Connector for Outdoor Equipment Without External Spring Isolation:
a. Contractor may choose one of the following:

1) Direct gas pipe connection.

2) Corrugated stainless steel hose with 304 stainless steel braid covering, CSA
certified. Metraflex model GASCT, Unisource Manufacturing series 400, or equal.
Provide with end connections compatible with equipment and piping system.

3. Flexible Gas Connector for Equipment with External Spring Isolation, Indoors and Outdoors:

a. Where Drawings indicate installation of mechanical equipment on spring isolation rails
spring mounted curbs, or spring hangers, provide metal flexible connectors
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PLUMBING PIPING SYSTEMS

221000-6
1. Install piping from street connection to the property line in accordance with local requirements.
2. 4 inches and larger: PVC, ASTM D3034 - SDR 35; use matching Ring Tite fittings.
3. 3 inches and smaller: Cast iron soil pipe and fittings, asphaltic coated, conforming to ASTM A888

and Cast Iron Soil Pipe Institute Standard 301 and so marked. Pipe and fittings shall be as
manufactured by AB&I, Charlotte, Tyler pipe, or equal. Provide ANACO-Husky SD 4000, Clamp-
All 125, or equal couplings and No-Hub fittings, meeting the requirements of FM 1680, SD Class |
and ASTM C1540. Pipe and fittings shall be the product of a single manufacturer.

Grease Waste (GW) and Vent (GV) Pipe: *HRUJH )LVKHU 6 0FRsedDPP QR LRQ )&V WLQJ
F5LRQIGKVH ,3(;Inc F(QILHOG - RU HTXDO SRO\SURS\OHQH SLSH D
electrofusion joints. Piping shall comply with ASTM F1412.

Acid Waste (AW) and Vent (AV) Pipe: *HRUJH )LVKHU 60RDODWHDO QF2UIFIRQ )LWW|
Rionfuse CF - ,3(;Inc. F(QILHOG - RU HTXDO SRO\SURS\OHQH SLSH C
electrofusion joints. Piping shall comply with ASTM F1412.

Water Service Piping:

1. Sizes 2 inches and larger (not under building): Gasket style PVC conforming to ASTM
D2241-SDR21, Class 200 with gasket type fittings or ductile iron mechanical joint couplings.
Gasket fittings shall be one piece injection molded PVC fittings, equal to Fc628(i)5(67(P)4( -8( )-155(F
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length shall be 30 inches. Minimum vertical length shall be 30 inches, or greater as required.
Provide fusion connection to polyethylene pipe below grade, and screwed connection to steel
pipe above grade.

G. Gas Piping Aboveground to 30 inches Belowground: Schedule 40 black steel with beveled ends for
welding, with Class 150 welding fittings.

SACRAMENTO CITY UNIFIED SCHOOL DISTRICT PROJECT NAME / NUMBER
VERSION DATE JULY 15, 2022



PLUMBING PIPING SYSTEMS

221000-8

2. Adhesive primer shall have VOC content of 550 g/L or less.
3. Solvent cement and adhesive primer shall comply with testing and product requirements of South
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1. General: Tight closing, full lug type, with resilient seat suitable for minimum working pressure of
200 psig, conforming to MSS SP-67.
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A. Gate Valves:

1. 2-1/2 inches and smaller: Class150, bronze body, union bonnet, rising stem, solid wedge,
threaded or solder ends, conforming to MSS SP-80. Hammond IB641, IB648, Nibco T-134, S-
134, Milwaukee 1151, 1169, or equal.

2. 3 inches and larger: Class 125, iron body, bronze mounted, bolted bonnet, non-rising stem, solid
wedge, flanged ends, conforming to MSS SP-70. Hammond IR-1138, Nibco F619, Milwaukee
F2882A, Stockham G-612, or equal.

3. Underground valves 2 inches thru 12 inches: 250 psi, iron body, Non-rising stem, bolted bonnet,
resilient wedge valves, conforming to AWWA C509, equipped with operating nuts, Mueller Series
2360, Nibco F-619-RW-SON, or equal.

a. Underground valves 3 inches and smaller may be furnished with operating nuts or hand-
wheels, and with Ring-Tite joint ends.
b. Furnish and deliver to Owner one wrench of each size required for operating underground
valves.
B. Ball Valves:

1. 2 inches and smaller: 600 psi CWP, 150 psi SWP, cast bronze body, full port, two piece, threaded
ends, and reinforced PTFE seal, conforming to MSS SP-110. Nibco T585-70, Milwaukee BA-400,
Stockham T-285, or equal.

2. 2-1/2 inches and larger: Class 150, carbon steel body, full port, two piece, stainless steel vented
ball, flanged ends, and reinforced PTFE seal, conforming to MSS SP-72. Nibco F-515-CS-F-66-
FS, Milwaukee F20-CS-15-F-02-GO-VB, or equal.

3. Compressed Air Services: 600 psi CWP, 150 psi SWP, bronze body, full port, three piece,
threaded ends, and reinforced PTFE seal, conforming to MSS SP-110. Nibco Model T-595-Y,
Milwaukee BA-300, or equal.

C. Swing Check Valves: Class 125 or 150, bronze body, suitable for regrinding, threaded ends, conforming
to MSS SP-80. Stockham B-321, Milwaukee 509, Nibco T-433, or equal.

D. Butterfly Valves:

1. General: Tight closing, full lug type, with resilient seat suitable for minimum working pressure of
200 psig, conforming to MSS SP-67. Bi-direction dead end service with downstream flange
removed.

2. Provide valves with the following:

a. Seats: Suitable for 40 degrees F for cold water service and 250 degrees F for hot water

service. Seats shall cover inside surface of body and extend over body ends.

b. Bodies: Ductile iron or cast iron.
C. Discs: Bronze or stainless steel.
d. Stems or Shafts: Stainless steel.
e. Control Handles: Suitable for locking in any position or with 10 degree or 15 degree

notched throttling plates to hold valve in selected position. Provide extended necks to
compensate for insulation thickness. Provide gear operator for valves 5 inches and larger.
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3. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include the following, or equal:

a. 2 through 12 inches: Milwaukee Valve, CL series, Nibco, Inc., Model LD2000-3, or equal.
E. Silent Check Valves (for use on pump discharge):
1. General: Provide spring loaded check valves at pump discharge of all pumps.

2. 2 inches and smaller: 250 psi CWP, bronze body, Nibco Model T-480, Milwaukee 548-T, or
equal.

3. 2-1/2 inches and larger: Class 250, cast iron body, wafer style, suitable for regrinding. Nibco
Model F960, Milwaukee 1400, Mueller 203MAP, or equal.

F. Calibrated Balance Valves (Symbol CBV): Provide globe style valves for precision regulation and control
rated 175 psi for sizes 2-1/2 inches through 12 inches and rated 240 psi for bronze sizes 2 inches and
below.
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2. Above 2 inches: Provide ReSun D-126, Key Port, or equal, CSA listed, rectangular port, full pipe
area, 125 psi SWP, flanged ends. Provide T-Handle socket wrench and adapter fittings as
required for operation of valves. Provide one package of spare lubricant sticks, sizes as required
for valve sizes. Lubricant shall be the product recommended by valve manufacturer for use with
type of gas conveyed by the piping system.

3. Provide valves same size as upstream piping. Make any reduction in size of gas piping
downstream of shutoff valves.

J. For Gas Service Below Grade:

1. Lubricated plug cocks: ReSun Model D-126, Key Port, or equal, lubricated plug cock, CSA listed,
rectangular port, full pipe area, 125 psi SWP, flanged ends. Provide extended lubrication stem,
arranged to allow for lubrication of the valve from grade. The extension must be constructed to
allow for lubrication of the valve and for operation of the valve from grade. Provide T-Handle
socket wrench and adapter fittings as required for operation of valves. Provide one package of
spare lubricant sticks, sizes as required for valve sizes. Lubricant shall be the product
recommended by valve manufacturer for use with type of gas conveyed by the piping system.

a. Provide flanged ends on valves installed below grade. Connect to polyethylene piping with
flanges and stainless steel bolts.

b. Anchor each valve flange to valve box with welded angle iron, or provide vertical stiff leg,
minimum 18 inches into earth.

C. Provide Central Double O Seal Transition Fittings, or equal, flanged style for connection
between valve and piping system.

d. Wrap valve, flanges and exposed pipe with PASCO Specialty & Mfg., Inc., or equal tape
ZUDS LQVWDOOHG LQ DFFRUGDQFH ZLWK UHTXLUHPHQWYV O

2. Molded polyethylene body ball valves: Nordstrom Valves - Polyvalve Il for sizes 1-1/4 inches to 2
inches, and Polyvalve for sizes 2 inches and larger, or equal. Valves 1 inch and smaller shall be
listed lubricated plug cocks, with transition fittings..

a. Provide stub ends to match SDR of the piping, arranged for butt fusion welding. Provide
valve body material to suit the adjacent piping system.

b. Provide wrench to suit the valve operator.

K. Seismic Gas Shut-Off Valves: Certified by State of California and compliant with ASCE 25. Provide
standard or high pressure model as required to match site gas pressure. Provide unit arrangement per
Drawings schedule and details.

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

a. Little Firefighter Corporation, models NAGV, VAGV, and AGV.
b. Seismic Safety Products, LLC, Northridge series.
2.8 DOMESTIC WATER PIPING SPECIALTIES

A. Hose Bibbs:
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1. Manufacturers: Drawing schedules indicate Basis of Design products. Subject to compliance with
requirements, provide product indicated on Drawings, or comparable product by one of the
following, or equal:

a. Acorn Engineering Co.

b. Woodford Manufacturing Co.
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221000-15
a. Padlocks shall be as specified under Section 08 70 00.
b. Chain shall be of carbon steel, 3/8 inch wire diameter, fully welded links and weight of 140
pounds per 100 lineal feet. Chain shall be hot galvanized.
5. Provide capped connections at each test cock. Install in accordance with requirements of
Authority Having Jurisdiction.
6. For units installed within buildings, provide drain, connected to unit, to collect spillage from
atmospheric vent. Run drain to nearest floor sink or drain.
7. Provide two concrete filled, 6-inch diameter pipe bollards to protect all exposed piping from motor
vehicle damage.
8. Manufacturers:
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1. Provide single-stage, spring-loaded, corrosion-resistant gas pressure regulators, with die-cast
aluminum or cast iron body, complying with ANSI Z21.80. Unit shall be with atmospheric vent,
internal relief overpressure protection, threaded ends for 2 inches and smaller, flanged ends for
2-1/2 inches and larger. For inlet and outlet gas pressures, specific gravity, and volume flow refer
to Drawings schedule.

2. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include the following, or equal:

Size Manufacturer/Model
1/2 inch Elster (American, Singer) model 1213B
Itron (Actaris, Slumberger, Sprague) model
B42R.
3/4 thru 1-1/4inches Elster (American, Singer) model 1813C
Sensus (lvensys, Equimeter, Rockwell) model
143-80-12

Itron (Actaris, Slumberger, Sprague) models
B42R, B57R, B58R

1-1/2 thru 2 inches Elster (American, Singer) models 1813, 1813B
Sensus (lvensys, Equimeter, Rockwell) model
243

Itron (Actaris, Slumberger, Sprague) models
B43SR, B34R, B38R

B. Gas and Air Outlets:

1. Gas Outlets: Deck mounted Chicago 982-907BC duplex, T&S Brass, or equal; deck mounted
Chicago 980-907BC single, or equal, deck-mounted Chicago 984-907BC, four outlets, or equal.
Provide integral check valve, and single lever handle in compliance with ADA requirements.

2. Air Outlets: Panel mounted Chicago 986-937CH; deck-mounted Chicago 980-937CH, T&S Brass,
or equal. Provide integral check valve, and single lever handle in compliance with ADA
requirements.

3. Air Hose Valve: Lincoln 815 coupler and 11659 nipple, Grover, or equal, with ball valve on inlet.
Refer to drawing details for additional requirements. Provide Wilkerson Model CB6-04-000 air
pressure regulator, or equal.

4. Hose Reels: Lincoln Model 85062, Grover or equal. Provide heavy-duty type with delivery hose,
universal swivel, ball stop, shut-off valve, control valve and filter as required.
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a. Provide cleanouts in waste drop from each sink and urinal.

b. Provide one wrench for each size and type of cleanout used. Turn over to Owner at
completion of the project, and obtain receipt. Place receipt in Operation and Maintenance
Manuals.

2. Cleanouts in floor and in concrete sidewalks: Ducco Cast Iron with nickel bronze top, clamping
collar and ABS plastic plug: Zurn ZN-1400-KC, or equal, with square or round top to suit floor
construction.

3. Cleanouts in composition floors: Zurn ZN-1400-X-DX, or equal (nickel bronze top).

4, Cleanouts in concealed, aboveground cast-iron soil or waste lines: Zurn Z
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d.

J.R. Smith.

MIFAB.
Watts.

Zurn.

D. Hopper Drains:

1. Manufacturers:
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4, Manufacturers: Drawing schedules indicate Basis of Design products. Subject to compliance with
requirements, provide product indicated on Drawings, or comparable product by one of the
following, or equal:

a. J.R. Smith.
b. Mifab.

C. Zurn.

PART 3 - EXECUTION

3.1

3.2

A.

EXAMINATION

Examine areas and conditions under which plumbing piping systems are to be installed. Do not proceed
with Work until unsatisfactory conditions have been corrected in manner acceptable to Contractor.

Make all arrangements for the utilities required. Pay all costs involved in obtaining the services including
gas service and meter, water meter, pressure reducing valve, access boxes, street work. Connect to
site utilities. Verify the location of all services. No extra cost will be allowed if services are not as shown.

Determine sanitary sewer and storm drain location and elevation at all points of connection before
installing any piping. Notify Architect immediately if indicated grades cannot be maintained.

At time of final connection, and prior to opening valve to allow pressurization of water and gas piping
from existing systems, on site or off site, perform a pressure test to indicate static pressure of existing
systems. If pressure on water piping is greater than 80 psi, or gas pressure is not as indicated on
Contract Documents, inform Architect immediately. Do not allow piping systems to be pressurized
without written consent of the Architect.

INSTALLATION OF WATER PIPING

Run all water piping generally level, free of traps or unnecessary bends, arranged to conform to the
building requirements, and to suit clearance for other mechanical work such as ducts, flues, conduits,
and other work. No piping shall be installed so as to cause unusual noise from the flow of water therein
under normal conditions.

Provide manufactured water hammer arrestors, sized and installed in accordance with Plumbing and
Drainage Institute Standard PDI WH201.

1. Locate water hammer arrestors at every plumbing fixture, or, where fixtures are located in groups,
at every group of fixtures, and as indicated on Drawings.

2. Install water hammer arresters above accessible ceilings, or install access doors for service.
In freezing locations arrange water piping to drain as shown.
Install piping on room side of building insulation.

Check final location of rubber rings within couplings on PVC water piping with gauge or as
recommended by manufacturer. Make connection to valves with cast iron adapters connected to water
pipe with cast iron couplings. Furnish and install anchors or thrust blocks.

For all faucets, hose bibbs, or other water outlets delivering industrial hot and/or cold water, provide a
sign, permanently mounted, indicating "CAUTION: NON-POTABLE WATER, DO NOT DRINK". Each
sign shall be permanently engraved with black uppercase letters on a yellow background. Letters shall
be minimum 1-1/4 inch high.
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2. Gas shutoff valve shall be placed as close as possible to equipment in a location where it can be
serviced. Distance from equipment to valve shall not exceed 6 feet.
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Q. Connect movable gas-fired cooking equipment utilizing flexible gas connection system.
3.19 LABORATORY EQUIPMENT AND CASEWORK INSTALLATION
Coordinate all work with Specification Section for Laboratory Equipment and Casework.
Furnish and install all required P-traps. Traps shall be Enfield, Fuseal, or equal.
Provide stops on all hot and cold water lines at equipment in an accessible position.
Seal floor openings watertight.

Provide approved vacuum breaker or anti-siphon device on water lines to equipment wherever required.

nmmo o w >

All horizontal piping lines connected to equipment shall be run at the highest possible elevation not less
than 6 inches above floor. Piping rough-in shall be stubbed in walls wherever possible.

G. Vent piping for waste lines shall be concealed and vents for island or freestanding equipment shall be
looped.

3.20 DOMESTIC WATER SYSTEM STERILIZATION
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[END OF SECTION 22 10 00]
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2380 00-1
SECTION 23 80 00
HEATING, VENTILATING AND AIR CONDITIONING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
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2380 00-2
26.  Hydronic Piping Specialties.
27.  Expansion loops.
28. Valves.
29. Valve boxes.
30. Insulation.
31. Thermal hanger shield inserts.
1.2 RELATED REQUIREMENTS

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

B. Section 23 00 50, Basic HVAC Materials and Methods.

C. Section 23 05 93, Testing, Adjusting, and Balancing for HVAC.

D. Section 23 09 23, Direct Digital Control (DDC) System for HVAC.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meetings:

1. 9DULDEOH 5HIULIJHUDQW )ORZ 6\WWHP &RQIHUHQFH ,QVWDOC

conference at Project ste wWLWK GHVLJQ (QJLQHHU DQG HTXLSPHQW PDQXI

FRPSO\ ZLWK UHTXLUHPHQWY RI WKLY 6HFWLRQ DQG P€ WDWLYH
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B. Provide minimum 1/4 inch equals one foot scaled coordinated layout drawings showing plan and pertinent
section or elevation views of piping, ductwork, equipment, accessories, and electrical systems. Drawings
shall be reproducible and work of each trade represented shall be fully coordinated with structure, other
disciplines, and finished surfaces. Drawings shall be presented on a single size sheet. Coordinated layout
drawings shall have title block, key plan, north arrow and sufficient grid lines to provide cross-reference

to design Drawings.

1. Provide a stamp or title block on each drawing with locations for signatures from all contractors
involved, including but not limited to the General, HVAC, Plumbing, Fire Protection, and Electrical
contractors. Include statement for signature that the contractor has reviewed the coordinated layout
drawings in detail and has coordinated the work of his trade.
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HEATING/ENTILATING AND AIR CONDITIONING
2380 00-7

2. Condenser fans shall be of the direct-driven propeller type, with corrosion-resistant aluminum
blades. Fans shall be dynamically balanced and discharge air upwards. Induced-draft blower shall
be of the direct-driven, single inlet, forward-curved, centrifugal type, made from aluminized steel
with a corrosion-resistant finish and shall be dynamically balanced.

3. Induced draft fan shall be of the direct driven, single inlet, forward-curved centrifugal type. Fan
wheel shall be steel, with corrosion resistant finish, dynamically balanced.

. Motors:

1. Compressor motors shall be cooled by refrigerant gas passing through motor windings and shall
have line break thermal and current overload protection.

2. Evaporator fan motor shall have permanently lubricated, sealed bearings and inherent automatic-
reset thermal overload protection or manual reset calibrated circuit breakers.

3. Totally enclosed condenser-fan motor shall have permanently lubricated, sealed bearings, and
inherent automatic-reset thermal overload protection.

4. Induced-draft motor shall have permanently lubricated sealed bearings and inherent automatic-
reset thermal overload protection.

5. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, refer to Article, Electric
Motors, in Section 23 00 50, Basic HVAC Materials and Methods.

J. Compressor:
1. Fully hermetic, scroll type with internal high-pressure and temperature protection.
2. Factory installed rubber shock mounted and internally spring mounted for vibration isolation.
3. Compressor Anti-Recycle Timer: Compressor shall be prevented from restarting for a minimum of

five minutes after shutdown, with manufacturers installed compressor cycle delay.

K Coils:

1. Standard evaporator and condenser coils shall have aluminum plate fins mechanically bonded to
seamless internally finned copper tubes with all joints brazed.

2. Units shall have face-split type evaporator coils.

3. For units with single compressor, condenser coils shall be single slab, single pass design. For dual
compressor units, condenser coils shall be single slab, 2 pass design.

4, Evaporator coils shall be leak tested at minimum 150 psig, and pressure tested at minimum 450
psig.

5. Condenser coils shall be leak tested at minimum 150 psig, and pressure tested at minimum 650
psig.

L. Heating Section:

1. Induced-draft combustion type with direct-spark ignition system and redundant main gas valve with
2-stage capability on all 3-phase units.

2. Heat Exchanger:
a. The standard aluminized heat exchanger shall be of the tubular-section type constructed of
minimum 20-gage aluminized steel.
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5. When third party direct digital controls with an Energy Management System will be utilized for single
zone VAV units, provide microprocessor controls with BACnet or LON interface. Units shall have
factory mounted supply fan variable frequency drives.

6. Electro-mechanical controls shall include the following, as a minimum:
a. Service run test capability.
b. Provide compressor minimum run time (3 minutes) and minimum off time (5 minutes).
C. Economizer control.
d. Unit shall have 35° F low ambient cooling operation.
e. Time delay relay.
7. Microprocessor controls shall include the following, as a minimum:
a. User diagnostic interface.
b. Unit control with standard suction pressure transducers and condensing temperature

thermistors.

C. Shall provide a 5° F temperature difference between cooling and heating set points to meet
ASHRAE 90.1 energy standard.

d. Service run test capability.

e. Shall accept input from a CO2 sensor (indoor).

f. Configurable alarm light shall be provided which activates when certain types of alarms
occur.

g. Provide compressor minimum run time (3 minutes) and minimum off time (5 minutes).

h. Service diagnostic mode.

i Economizer control.

j- Unit shall have 0° F low ambient cooling operation.
k. Time delay relay.
P. Safeties:
1. Unit shall incorporate a solid-state compressor lockout that provides optional reset capability at the

space thermostat, sh2u Q qo056Mf 100 1 115.22 5345f 1 Cf.
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M. Controls:
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b. Low-pressure protection.
C. Freeze protection (evaporator coil).
d. High-
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C. Blower: Double width, double inlet centrifugal type fan, statically and dynamically balanced. Blower motor
shall be single speed, open drip proof, and energy efficient. Motor bearings shall be permanently
lubricated ball bearing or pillow block type. Blower and motor shall be vibration isolated.

1. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, refer to Article, Electric
Motors, in Section 23 00 50, Basic HVAC Materials and Methods.

2. Drive: V-belt drive with matching fan pulley and adjustable motor sheaves and belt assembly.
Linked blower belts will not be accepted.

D. Heating Section: CSA certified for use with natural gas, 80 percent minimum thermal efficiency. Heating
section may be integral to blower cabinet or be provided as separate section. Provide with the following

features:

1. Modulating gas valve, capable of turndown to minimum 25 percent of gas input value scheduled
on Drawings.

2. Stainless steel burner assembly.

3. Combustion air vent fan: Direct drive centrifugal type.

4, Electronic discharge temperature controller. Control interface shall be LCD screen with indicating

lights. Default display shall be actual discharge temperature.

5. Direct spark ignition with non-standing pilot.
6. 409 Stainless steel tubular heat exchanger.
7. Controls and Safeties: All burner controls factory wired to terminal blocks, complete with 24 V

transformer. Provide the following:

a. High temperature limit control with automatic reset.
b. Ignition with 100 percent timed lockout.
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4) Return air temperature.
5) Outdoor air temperature.
6) Heater output (0-100 percent).
7 Modulating damper output or VFD control (0-100 percent).
J. Evaporative Cooling Module: When scheduled on Drawings, provide evaporative cooling module with

pump and water metering system. Evaporative cooling module shall be wired and mounted to the base
unit at the factory. Provide the following:

1. Cabinet: 300 series stainless steel with finish equal to that described for unit cabinet. Cabinet may
be galvanized steel when internal cooling module is of all stainless steel construction. Cabinet shall
include louvered intake and 2 inch aluminum mesh filters.

2. Water reservoir: 300 series stainless steel. Overflow and drain connections in the drain pan bottom
to be 1/2 inch diameter pipe or standard hose thread.

3. Pump: Submersible, centrifugal sump pump with inlet strainer, balancing valve located in pump
discharge, thermally protected, fan cooled motor with moisture-proof windings.

4, Media: Media shall be 12 inch thick GlasDek by Munters Corporation, or equal, cross-fluted pad
material of large fibers bonded together by inorganic, non-crystalline fillers and conforming to
UL900, Class 2 rating. Pads will have less than .25 inches water column air pressure drop at 550
fpm face velocity when wet, and develop a saturation efficiency of not less than 90 percent.

5. Water hammer arrestor (furnished by piping contractor).
6.
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B. Quality Assurance:
1. Unit shall be ETL or UL listed and labeled.
2. Unit shall be manufactured in a facility registered to 1ISO 9001:2000.
3. Unit shall be rated in accordance with ARI standard 210.
C. Delivery, Storage and Handling: )ROORZ PDQXIDFWXUHUYY UHFRPPHQGDWLRQV

D. Heating/Cooling System: The total certified heating/cooling capacity shall not be less than scheduled. The
compressor power input shall not exceed that of the unit specified.

E. Indoor Section: Wall mounted, ceiling surface mounted, or ceiling recessed mounted, as indicated on
Drawings.

1. Cabinet:
a. Wall mounted: Molded white high strength plastic.
1) Provide wall mounted unit with factory mounting plate.

b. Ceiling surface mounted: Molded white high strength plastic with provision for outside air
duct connection.

C. Ceiling recessed mounted: galvanized steel with provision for outside air duct connection.
2. Fans: Double inlet, forward curved, statically and dynamically balanced.
3. Fan Motor: Direct drive, permanently lubricated, with two or 4 speed operation for unit size

scheduled on Drawings.

a. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, refer to Article,
Electric Motors, in Section 23 00 50, Basic HVAC Materials and Methods.

4, Air Outlet: With motorized horizontal and vertical vanes.
a. Wall and ceiling surface mounted units: Horizontal vane shall close air outlet upon unit shut-
down.
5. Evaporator Coil: Aluminum fins mechanically bonded to copper tubes. Coils shall be pressure leak
tested.
6. Insulation: Interior surfaces exposed to the airstream shall be fully insulated.

F. Outdoor Section:
1. Casing: Galvanized steel plate, powder coated with acrylic or polyester.

2. Condenser Fan Grille: ABS plastic.

3. Fan and fan motor: Direct drive, totally enclosed, propeller type, permanently lubricated, horizontal
discharge.
4. Compressor: Variable speed rotary type, with crankcase heater and accumulator. Compressor

shall be capable of operating at 0 degrees F. Compressor mounted on vibration isolator pads.
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G. Controls: Hard wired, microprocessor based, wall mounted controller with LCD display shall provide the
following functions, as a minimum:

1. 7-day programmable timer.
2. Test and check functions.
3. Diagnostic functions.
4, Vane position control.
5. Fan speed adjustment.
6. Temperature adjustment.
7. Automatic restart.
8. Mode selection, including heat/auto/cool/dry/fan.
a. Provide lockable enclosure for wall mounted controller.

H. Safeties: Shall include the following, as a minimum:

1. Five minute compressor anti-recycle timer.
2. High pressure protection.
3. Current and temperature sensing motor overload protection.

l. Filters: Provide manufacturers washable filters for indoor unit. Provide sufficient filters for four complete
changes for each unit.

J. Service Access: All components, wiring, and inspection areas shall be completely accessible through
removable panels.

K. Refrigerant Piping:

1. Provide factory pre-charged and sealed line set piping, length to suit the location of equipment.
Tubing sizes shall be in accordance with manufacturers written instructions.

2. Provide refrigeration piping in accordance with Article, Refrigerant Piping, in this Section.

L. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include the following, or equal:

1. Mitsubishi Electric Corporation.
2. Carrier / Toshiba Corporation.
3. Daikin
M. Owner Training: Manufacturer shall provide one on-site 2-KRXU WUDLQLQJ VHVVLRQ IRU 227
personnel.
2.7 SPLIT SYSTEM AC UNIT
A. General: Furnish and install split system air conditioner, with R410A refrigerant, and complete with

automatic controls. Equipment shall be shipped factory assembled, wired, tested, and ready for field
connections.
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B. Quality Assurance:
1. Unit shall be ETL or UL listed and labeled.
2. Unit shall be manufactured in a facility registered to 1ISO 9001:2000.
3. Unit shall be rated in accordance with ARI standard 210.
C. Delivery, Storage and Handling:
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3. Hitachi w/BAcnet integration to Johnson Controls
B. Indoor Units
1. General:

a. Galvanized steel casing.

b. Ducted, ceiling-recessed, or in-room units per Drawings schedule. Available styles shall
include:

1) Concealed (ducted) units:

a)
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b. The fan motor shall be thermally protected.

C. The fan motor shall be equipped as standard with adjustable external static pressure (ESP)
settings.

d. For single-phase fan motors sized larger than 1/12 hp and smaller than 1 hp, refer to Article,
Electric Motors, in Section 23 00 50, Basic HVAC Materials and Methods.

e. Ceiling
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b. The coils shall be pressure tested at the factory.

C. Unit shall be provided with ball-type refrigerant service valves at each refrigerant piping
connection.

d. Condensing unit cabinet shall be provided with metal coil guard.
5. Compressor:

a. The scroll compressors shall be variable speed pulse-width inverter (PVM inverter) controlled
type, hermetically sealed, which shall vary the compressor speed to follow fluctuations in
total cooling and heating load, determined by the suction gas pressure as measured
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3. Programmable Local Remote Controller: The programmable local remote controller shall be
capable of controlling a minimum of 16 indoor units serving a single zone, and of operation with or
without a central controller. Controller shall have the following minimum functions:

a.  On/Off.
b. Operating mode (cool, heat, auto, dry, and fan, depending on selected system type).
C. Temperature setting.
d. Fan speed setting.
e. Air swing settings.
f. Room temperature and humidity display.
g. Occupancy sensor capable.
h. Schedule operations.
i. Allow/Prohibit local remote control functions.
J- Unit level error code display.
k. Test run.
l. Set temperature range limit.
m.  Override of scheduled functions for indoor unit groups.
n. Lock out of On/Off, Mode, Set Temp., Hold-button, and Air Direction.
4, Centralized Controller: The controller shall support system configuration, daily/weekly scheduling,

monitoring of operation status, error email notification, online maintenance tool and malfunction
monitoring. The controller shall have basic operation controls which can be applied to an individual
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l. External input/output.
m. PC data back-up.
5. BACnet® and/or LonWorks® Gateway: Gateway to allow connection to Energy Management
Systems shall allow changes to the following, as a minimum:
a. On/Off.
b. Temperature setting.
C. Alarm.
d. Operating mode.
e. Fan speed setting.
f. Allow/Prohibit local remote control functions.
g. High/Low limit setback temperature (heat recovery systems only).
h. Air direction/swing settings.
6. Web browser: The controls network shall allow multiple individual users to monitor and control user

defined zones via a network PC web browser.

Owner Training: Manufacturer shall provide one on-site 8- KR XU WUDLQLQJ VHVVLRQ IRU 22z
personnel. 8-KRXU WUDLQLQJ VKDOO LQFOXGH LQVWUXFWLRQ LQ XVH RI

HIGH EFFICIENCY FURNACE UNIT

Provide high efficiency multiple-speed condensing furnace/blower unit for upflow, downflow or horizontal
application as indicated on the Drawings. Design unit to conform to the following:

1. California Air Quality Management District emission requirements.
2. ANSI Z 21.47/CSA 2.3 design standard for gas-fired central furnaces.
Furnace unit shall have the following certifications:

1. Third party certification by CSA International to current ANSI Z 21.47/CSA 2.3 design standard for
gas-fired central furnaces.

2. CSA Blue Star® and Blue Flame® labeled.

3. Efficiency testing per current DOE test procedure as listed in the Federal Register.

4. Federal Trade Commission Energy Guide efficiency labeled.

5. *$0% &RQVXPHUVY 'LUHFWRU\ RI &HUWLILHG (IILFLHQF\ 5DWLQJV
Unit shall be manufactured in a facility registered to 1ISO 9001:2000.

Cabinet:

1. Pre-painted galvanized steel, minimum .030 inches thickness.

2. Acoustically insulated blower section.

3. Removable bottom closure panel for bottom return air configuration.
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E. Fans and Motors:
1. Centrifugal supply air blower shall be constructed of galvanized steel, statically and dynamically
balanced.
2. Blower motor shall be direct drive variable speed ECM type, with sealed permanently lubricated
ball bearings.
3. Inducer motor shall be direct drive variable speed ECM type, with sealed permanently lubricated
ball bearings.
F. Heating Section:
1. Primary heat exchanger shall be 20 gauge corrosion resistant aluminized steel of fold-and-crimp
sectional design, with Monoport inshot burners and redundant gas valve.
3. Secondary heat exchanger shall be polypropylene laminated steel of fold-
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3. Unit to be equipped with factory-supplied high-pressure switch, low pressure switch, and filter drier.

4, BURYLGH XQLW ZLWK PDQXIDFWXUHUYYV UHIULJHUDQW OLQH VHW

5. Provide refrigeration piping in accordance with Article, Refrigerant Piping, in this Section.

J. Condenser Coil:
1. Air-cooled condenser coil constructed of aluminum fins mechanically bonded to copper tubes.
2. Coils shall be leak and pressure tested.

K. Electrical Requirements:

1. Unit shall have single point power connection.
2. Provide unit with 24V control circuit.
L. Operating Characteristics:
1. Unit shall be capable of starting and running a 115 degrees F ambient outdoor temperature per
maximum load criteria of ARI Standard 210.
2. Compressor with standard controls shall be capable of operation down to 55 degrees F ambient
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2.12 REFRIGERATION PIPE AND FITTINGS

A. Refrigeration gas and liquid piping shall be type ACR hard drawn copper tubing, cleaned and capped in
accordance with ASTM B280, with wrought copper fittings. All joints shall be brazed with Sil-fos under
nitrogen purge. Relief valve discharge piping shall be full size of relief discharge port.

1. Manufactured, pre-charged and pre-insulated refrigerant line-set refrigerant piping may be utilized
DW &RQWUDFWRUTV GLVFUHWLRQ

a. VRF Systems: Use of manufactured, pre-charged and pre-insulated refrigerant line-set
refrigerant piping between outdoor condensing units and indoor heat recovery controllers, or
distribution headers and tees is not allowed. :KHQ V\VWHP PDQXIDFWXUHUFT
instructions allow use of refrigerant line-set piping between indoor heat recovery controllers,
or distribution headers and tees, and air terminal devices, follow instructions for allowable
pipe size range and support to avoid forming traps in the piping.

B. Variable Refrigerant Flow Heat Pump Systems Fittings:

1. For systems manufacturers requiring engineered, pre-assembled headers and branch fittings,
Contractor shall obtain such fittings from system manufacturer. Fittings shall be suitable for system
type and configuration.

2. For systems manufacturers not requiring engineered, pre-assembled headers and branch fittings,
&ERQWUDFWRU VKDOO IXUQLVK ILWWLQJY FRPSO\LQJ ZLWK PDQX

C. Refrigeration Piping Specialties: Furnish and install Superior, Sporlan, Alco, Henry, or equal, stop valves,
solenoid valves, adjustable thermal expansion valves, sight glass, flexible connection, charging valve,
and drier with valve bypass in the liquid lines and Superior DFN shell and cartridge suction line filter sized
2-1/2 times tonnage.

1.
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1. Centrifugal fan with airfoil blades, aluminum or steel housing, externally mounted belt-drive motor,
external lube tubes, integral support brackets.
2. Provide sloped roof or flat roof type roof cap, or wall cap to suit the location indicated on the
Drawings.
G. Ceiling Mounted Fans:
1. Acoustic lined cabinet, built-in back draft damper, vibration isolated fan and motor, variable speed
switch.
2. Provide sloped roof or flat roof type roof cap, or wall cap to suit the location indicated on the
Drawings.
H. Fan Drives:
1. Drive Design: The design horsepower rating of each drive shall be at least 1.5 times, single belt
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2. Casing: Sheet metal or polycarbonate plastic. Provide internal or external vibration isolation to
effectively prevent transmission of vibration and noise from units to building structure. Units shall
completely house all parts and have manufacturer's standard finish coating.

3. Fans: Ruggedly constructed, statically and dynamically balanced. Noise level shall not exceed 77
dBA measured at 5 feet distance.

4, Air Disc