SECTION 23 05 23
VALVES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Furnish and install valves shown on drawings and specified for the isolation or servicing of mechanical systems and equipment.

B. Install valves furnished with equipment specified under other sections of the specifications.

C. Coordinate the actuator installation and hookup of any motorized valves with the Temperature Control Contractor or Division 16 contractor as required for a complete and functioning system.

1.2 VALVES INCLUDED

A. Ball valves

B. 
C. 
D. Butterfly valves

E. Check valves

F. Drain valves

G. Gate valves

H. Globe valves

I. Plug valves

J. Automatic Flow Control Valve Assemblies

K.
Test Plugs

1.3 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 53:  Painting and Identification

C. Section 22 11 16:  Plumbing Piping

D. 
E. Section 23 05 16:  Hydronic Piping

F. Section 23 22 00:  Steam and Steam Condensate Piping

1.4 PROPOSAL: The supplier shall submit a list of exceptions to the contract specifications with his proposal.

1.5 SUBMITTALS

A. Submit shop drawings for all valves. Refer to Section 23 05 00 entitled "General Provisions" for shop drawing preparation requirements.

B. Provide complete parts list for all valves in Operation and Maintenance Manuals. Product data, including body material, valve design, pressure and temperature classification, end connection details, seating materials, trim material and arrangement, dimensions and required clearances, and installation instructions.
PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Ball Valves: Apollo, Hammond, Jamesbury, Milwaukee, Tyco-Grinnell, Victaulic, Watts, W-K-M.

B. Ball Valves (plastic): Chemtrol, Fischer George (FG), GSR, Hayward.

C. 
D. 
E. Butterfly Valves: Centerline, DeZurik, Grinnell, Jamesbury, Mueller, Nibco, Tyco-Grinnell, Victaulic.

F. Butterfly Valves (plastic): Fischer George (FG), Chemtrol or approved equal.

G. Check Valves: Apollo, Clow, Hammond, Metraflex, Pokorney, Stockham, Technocheck, TRW-Mission, Tyco-Grinnell, Victaulic, Nibco, Milwaukee, Meuller.

H. Drain Valves: Apollo, Chicago Faucet, Hammond, Watts, Nibco.

I. Gate Valves: Stockham, Crane, Grinnell, Hammond, Powell, Nibco, Milwaukee.

J. Globe Valves: Stockham, Crane, Grinnell, Hammond, Nibco, Powell, Milwaukee.

K. Automatic Flow Control Devices Assemblies: Flow Design, Griswold or Approved Equal.

L.
Test Plugs: Peterson Engineering, Trerice or Approved Equal.

2.2 GENERAL

A. Manufacturer's name and model, figure or drawing numbers as specified are for identification of type, quality and construction.

B. Provide valves of same manufacturer throughout where possible.

C. Provide valves with manufacturer's name and pressure rating clearly marked on outside of body.

D. Ball valves shall be constructed to permit repacking without removal of the valve body from the line and stem shall not blow out under pressure. Valves used for chilled water; heating hot water; and domestic tempered, hot, and cold water service shall be insulated as detailed on the drawings.

E. 2-1/2 inch through 4 inch butterfly valves shall have lever infinite position (throttling) type operators with memory stop and position lock. Valves 6" and larger shall have enclosed self-locking, waterproof, factory lubricated worm gear operators with built-in adjustable mechanical memory stop position with lock and position indicator. Provide chain operators with chain cleats for all valves more than 7'-0" above the floor (hereinafter specified). Manufacturer shall certify compliance with bubble tight shutoff requirements at a differential pressure of not less than 200 psi and temperature specified with the downstream flange removed with flow in either direction. In addition, valves used for balancing shall be provided with adjustable stops and certified suitable for continuous throttling service. Butterfly valves installed in horizontal piping shall be mounted with the stem in the horizontal position and rotation so that the bottom of the dish lifts in the direction of flow.

F. Valves shall be for not less than 150 psig water working pressure, and in any event shall be compatible in working pressure to the pipe and fittings to which they are attached. Valves shall be designed for the service for which they are installed with all components suitable for operation with the fluid flowing in the system.

G. Gate valves shall be used for on-off service only.

H. Except as otherwise specified or shown on plans, valves 2-1/2 inch and smaller shall have screwed end connections and valves 3 inch and larger shall have flange end construction.

I. All valves utilized for fuel oil or gas service shall be U.L. listed for that service.

2.3 PLUMBING, CONDENSER WATER, CHILLED WATER, HOT WATER HEATING, GLYCOL WATER (150 PSIG)

A. 
B. Ball Valves - 2-1/2 inches and Smaller: Equal to "Apollo-3" Series 82-100, Threaded 3-piece full-port ball valve with 600 psig w.o.g. bronze body, chrome plated ball and blow-out proof stainless steel stem, and reinforced Teflon packing seals, and seats. All balls shall be made solid material and drilled. Valve utilizing hollow balls are not acceptable. Valve shall comply with MSS SP-110. Where valves are used for balancing purposes, provide balancing stops. When valves are installed in insulated piping, provide a protective sleeve that allows operation of the valve without breaking the vapor seal or disturbing the insulation, provide extended stems of sufficient length to elevate the operator handle and the mechanical memory and position lock device above the insulation. Valves shall be provided by the manufacture cleaned and bagged for Oxygen service.

C. 
D. 
E. Ball Valves – 3 inches to 10 inches: Equal to “Apollo” Series 88A-100 Carbon Steel Class 150 standard port valve with ANSI flanged ends. Stainless steel trim. Valve shall comply with MSS SP-85. Where valves are to be installed in insulated piping, provide a protective sleeve that allows operation of the valve without breaking the vapor seal or disturbing the insulation, provide extended stems of sufficient length to elevate the operator handle, and memory and position locking device above the insulation.

F. 
G. Ball Valves - 3 inches and Larger: Equal to W-K-M Dynaseal 310 or Nibco 7515-CS-F-66/75 ball valve with a full bore, carbon steel body; stainless steel ball and stem; and TFE seat. Valves 6 inches and smaller used for shut-off service shall have latch-lock handle and when used for throttling service shall have infinite throttling handle with indicator disc adjustable stop. Valve shall comply with MSS SP-85. Valves 8 inches and larger shall have a worm screw, enclosed operator with positive indicator and, when used for throttling service, an adjustable stop. Where valves are to be installed in insulated piping, provide a protective sleeve that allows operation of the valve without breaking the vapor seal or disturbing the insulation, provide extended stems of sufficient length to elevate the operator handle, and memory and position locking device above the insulation.

H. Grooved Ball Valves – 2-1/2 inches through 6 inches: Equal to Tyco-Grinnell Model BV835 or Victaulic Series 726 ball valve with standard bore ductile iron body, chrome plated carbon steel ball and stem; and TFE seat.  Valves 6 inches and smaller used for shut-off service shall have latch-lock handle and when used for throttling service shall have infinite throttling handle with indicator disc adjustable stop.

I. Butterfly Valves - 2 inches and Larger: Nibco - LD2000-3 Butterfly valves shall have drilled and tapped lugs rated for 150 psig positive at minimum temperature of 150oF bubble tight shut off when fully closed. Valves shall have ductile iron bodies with bronze disc, Type 416 stainless steel stem, self-lubricating bushings, and an EPDM seat suitable for at least 250oF. continuous operation with forced hot water. Valves 6 inches and smaller used for shut off service shall have latch-lock handle and, when used for throttling service, an infinite throttling handle with indicator disc adjustable stop. Valves 8 inches and larger shall have worm screw, enclosed operator with positive indicator and, when used for throttling service, an adjustable stop. Where valves are to be installed in insulated piping, provide extended stems of sufficient length to elevate the operator handle, and memory and position locking device above the insulation.

J. Grooved Butterfly Valves. The operators shall be as specified hereinbefore:

1. Butterfly Valves – 2-1/2 inches to 12 inches: Equal to a Tyco-Grinnell Model B302 or Victaulic Series Vic®-300. Butterfly Valves, 300 PSIG with grooved ends and polyphenylene sulfide (PPS) coated, ductile iron (ASTM A-536) body rated for bubble tight (deadend or bi-directional) service. The disc shall be synthetic rubber encapsulated ductile iron for the intended service. The seats shall be tested to MSDS-SP-67. Memory stop for throttling, metering or balancing service. Handles available, Gear Operator, 2 Position handle, Chain Wheel option, Locking Device, and Lever Lock handle.

2. Butterfly Valves - 14 inches and Larger: Equal to a Tyco-Grinnell Model B308 or Victaulic Series 709 Butterfly Valve, 175 PSI with grooved ends, a polyphenylene sulfide (PPS) coated ductile iron (ASTM A-536) body, ductile iron disc, and two-piece design 17-4 PH stainless steel stem. The seat and seal material shall be suitable intended service. The valves shall have Type 304 stainless steel disc shoulder and seal retaining screws, reinforced teflon bearings, gear operator, electric or pneumatic. Seat shall be tested in accordance with MSS-SP-67. The valves shall be rated for bubble tight (dead-end or bi-directional) service with memory stop for throttling, metering or balancing service. Handles available, Gear Operator, 2 Position handle, Chain Wheel option, Locking Device, and Lever Lock handle.

K. Grooved Check Valves:

1. 
2. 
L. Check Valves - 2-1/2 inches and Smaller: Equal to Stockham Figure B-319 or Nibco T413B, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) bronze, swing check valve with screwed ends and bronze disc.

M. Check Valves - 3 inches and Larger: Equal to Stockham Figure AG-931 or Nibco F918B, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) check valve with a 3 percent nickel cast iron body and disc, a stainless steel seat and pin, and flanged connections.

N. Non-Slam Check Valves - 2-1/2 inches and Smaller: Equal to Clow Figure 329 or Nibco F918B, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) silent check valve with Buna-N inserts.

O. Non-Slam Check Valves - 3 inches and Larger: Equal to Clow Figure 636 or Nibco W910-W, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) silent check valve with Buna-N inserts.

P. Gate Valves - 2 inches and Smaller: Equal to Stockham Figure B-109 or Nibco S111 ANSI Class 125 gate valve with bronze body, solid style bronze disc, bronze bonnet, solder end connections and a rising-type stem shall be copper-silicon alloy.

Q. Gate Valves - 2 inches and Smaller: Equal to Stockham Figure B-105 or Nibco T124, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) gate valve with bronze body, solid style bronze disc, bronze bonnet, screwed end connection and a rising-type stem of copper-silicon alloy.

R. Gate Valves - 2-1/2 inches and Larger: Equal to Stockham Figure G-623 or Nibco F617-0, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) valve with bronze fittings OS & Y silicon bronze shaft, and flanged end connections. The solid style bronze disc shall be fully guided. The stem shall be steel with OS & Y construction.

S. Globe Valves - 2 inches and Smaller: Equal to Stockham Figure B-17 or Nibco S211-B, ANSI Class 125 bronze body, bronze disc, bronze bonnet, copper-silican alloy stem and pound bronze bodied valve with solder end connections. The disc and bonnet shall also be bronze, and the stem shall be copper-silicon alloy.

T. Globe Valves - 2 inches and Smaller: Equal to Stockham Figure B-16 and B-216 (for angle valves) or Nibco T211B, ANSI Class 125 (rated for a minimum 150 psig w.o.g. at 150oF.) valve with bronze body, bronze disc, bronze bonnet, copper-silicon alloy stem and screwed end connections. 

U. Globe Valves - 2-1/2 inches and Larger: Equal to Stockham Figure D-512-6 and D-515-6 (for angle valves) or Nibco F718 B and 7818B (for angle valves), ANSI Class 150 (rated for a minimum 250 psig w.o.g. at 150oF.) globe ductile iron bodied valve with a bronze disc, bronze seat, bronze stem, and flanged end connections. 

2.4 
A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 
O. 
P. 
2.5 
A. 
2.6 EMERGENCY EYEWASH AND SHOWERS

A. For water supply to emergency eyewash and showers provide shutoff valve equal to "Apollo" Series 75-100 bronze pad locking ball valve with 600 psig w.o.g. bronze body, chrome plated brass ball and blow-out proof brass stem, and reinforced Teflon (with 15% glass) packing, bearings, and seats. All balls shall be made solid material and drilled. Valves utilizing hollow balls are not acceptable. When the valve is installed in insulated piping, provide extended stems of sufficient length to elevate the operate handle and the mechanical positive lock device above the insulation.

2.7 GAS SERVICE AND COMPRESSED AIR

A. 
B. Ball Valves - 2-1/2 inches and Smaller: Equal to "Apollo-3" Series 82-100 or Nibco T0595YUL, 3-piece, full-port ball valve, bronze body, [chrome plated] [stainless steel] ball and blow-out proof [brass] stem, Teflon seals and seats.

C. 
D. Ball Valves – 2 inches and Smaller: Equal to Victaulic Series 569, 3-piece, full port ball valve with 300 psig c.w.p. stainless steel body, ball and stem, blow-out proof and PTFE seats.  (Compressed Air only)

E. 
F. Ball Valves - 3 inches and Larger: Equal to W-K-M Dynaseal 310 or Nibco T0595-CS-R-66, full bore, carbon steel body, stainless steel ball and stem, TFE seat. Valves 6 inches and smaller used for shut-off service shall have latch-lock handle and when used for throttling service shall have infinite throttling handle with indicator disc adjustable stop. Valves 8 inches and larger shall have worm screw enclosed operator with positive indicator.

2.8 LOW PRESSURE STEAM (0 - 15 PSIG), MEDIUM PRESSURE STEAM (15 - 125 PSIG), CONDENSATE RETURN

A. 
B. Ball Valves - 2-1/2 inches and Smaller: Equal to "Apollo-3" Series 82-100, 3-piece, full-port ball valve, bronze body, stainless steel ball and blow-out proof stem, Teflon seals and seats and extended stem to accommodate insulation.

C. Ball Valves - 3 inches and Larger: Equal to W-K-M Dynaseal 310, full bore or Nibco F515-CS-F-66/FS carbon steel body, stainless steel ball and stem, TFE seat. Provide worm screw enclosed operator with positive indicator. Provide extended stem to accommodate insulation on insulated piping.

D. Butterfly Valves - 2 inches and Larger: Equal to Centerline LT series or Nibco LD2000-5 butterfly valves with drilled and tapped lugs and rated for 150 psig positive bubble tight shut when fully closed. Valves shall have ductile iron bodies with bronze disc, Type 304 stainless steel shaft, self-lubricating bushings, EDPM seat suitable for at least 250oF. continuous operation with forced hot water. Provide with worm screw enclosed operator with positive indicator. Provide extended stem to accommodate insulation on insulated piping.

E. 
F. Check Valves - 2-1/2 inches and Smaller: Equal to Stockham Figure B-319 or Nibco T413B, ANSI Class 125 (150 psig with 125 psig saturated steam) swing check valve with an ASTM B-62 bronze body and seat and screwed connections.

G. Check Valves - 3 inches and Larger: Equal to Stockham Figure AG-931, 200 cwp (150 psig with 125 psig saturated steam) or Nibco F918B check valve with a 3 percent Nickel cast iron body and disc, a stainless steel seat and pin and flanged connections.

H. Gate Valves - 2 inches and Smaller: Equal to Stockham Figure B-105 or Nibco T124, ANSI Class 125 ASTM B-62 bronze bodied valve with screwed end connections. The solid style disc and bonnet shall also be bronze, and the rising-type stem shall be copper-silicon alloy.

I. Gate Valves - 2-1/2 inches and Larger: Equal to Stockham Figure G-623 or Nibco 7617-0, ANSI Class 125 cast iron bodied valve with bronze fittings and flanged end connections. The solid style bronze disc shall be fully guided. The stem shall be steel with OS & Y construction.

J. Globe Valves - 2 inches and Smaller: Equal to Stockham Figure B-17 or Nibco S211-B, ANSI Class 125 bronze (ASTM B-62) bodied valve with screwed end connections. The disc and bonnet shall also be bronze, and the stem shall be copper-silicon alloy.

K. Globe Valves - 2 inches and Smaller: Equal to Stockham Figure B-16 and B-216 (for angle valves) or Nibco T211B and T311Y (for angle valves), ANSI Class 125 bronze (ASTM B-62) bodied valve with screwed end connections. The disc and bonnet shall also be bronze, and the stem shall be copper-silicon alloy.

L. Globe Valves - 2-1/2 inches and Larger: Equal to Stockham Figure D-512-6 and D-515-6 (for angle valves) or Nibco F718B and F818B (for angle valves), ANSI Class 150 ductile iron bodied valve with flanged end connections. The disc, seat and stem shall also be bronze (Stockham Trim No. 6).

2.9 
A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
2.10 FUEL OIL

A. Ball Valves - 3 inches and Smaller: Equal to "Apollo" Series 80-100 U.L. or Nibco T585-70 UL listed ball valve, 600 psig w.o.g., bronze body, chrome plated brass ball and blow-out proof [brass] stem, and reinforced Teflon (with 15% glass) packing, bearing, and seats. Where valves are used for balancing purposes, provide balancing stops.

2.11 DEIONIZED OR DISTILLED WATER

A. 
B. 
C. 
D. Flanges: PVC, flanged, with N.I.P.

E. Ball Valves - 3/8 inch through 4 inch: Equal to F.G. Type 346 or Nibco F45TB-E, PVC, CPVC or Polypropylene full port valves with socket weld end connections as required to match the piping system. Provide valves rated for at least 150 psig with 73o F. water and rated for bubble tight shut off for dead end service when fully closed. Provide valves with union connections on both sides to allow in-line valve repair without disturbing piping. Seats shall be Teflon, and O-rings shall be EPDM or Viton.

F. 
G. 
H. Ball Check - 2 inches and Smaller: Equal to F.G. Type 360 CPVC, or equal to G. F. Type 361 PVDF or Nibco U45BC-E (PVC), U51BC-E (CPVC), 561BC-V (Poly), valves with screwed or socket weld end connections. Provide valves rated for at least 150 psig with 73oF. water. Provide valves with union connections on both sides to allow in-line valve repair without disturbing piping. Seals shall be EPDM or Viton.

I. Ball Check - 2-1/2 inches through 4 inches: Equal to Chemtrol PVC, CPVC or Polypropylene or Nibco U45BC-E (PVC), U51BC-E (CPVC), 561BC-VU (Poly), valves with flanged or socket weld end connections. Provide valves rated for at least 150 psig with 73oF. water. Provide valves with union connections on both sides to allow in-line valve repair without disturbing piping. Seals shall be Viton.

J. 
K. Diaphragm Valves - 2 inches and Smaller: Equal to F.G. Type 315 PVDF with plain spigots for heat fusion joining. Provide valves rated for at least 150 psig with 300oF. steam or water. Valve construction shall allow diaphragm replacement without removing the valve or handwheel. Operating mechanisms shall be hermetically sealed and isolated from the water. All assembly bolts shall be 316 stainless steel. Diaphragm shall be PTFE.

2.12 DRAIN VALVES

A. Piping 2-1/2 inches and Smaller: Equal to Apollo Series 78-100 ball valve, 600 pound, bronze body, chrome plated brass ball and blow-out proof brass stem, reinforced Teflon seals and seats, and 3/4 inch hose thread outlet with cap.

B. Piping 3 inches and Larger: 2 inch ball valve with capped nipple threaded for 2 inch hose unless specified or noted otherwise. Equal to "Apollo" Series 70-100 or Nibco T580-70 ball valve, 600 pound, bronze body, [chrome plated brass] [stainless steel] ball and blow-out proof [brass] stem, reinforced Teflon seals and seats.

C. Provide vacuum breakers on hose bibbs in potable water systems.

2.13 
A. 
2.14 VALVE OPERATORS: Each 2-1/2 inch or larger main or branch valve installed in any boiler room or equipment room at an elevation of 7'-0" or greater above the floor shall be equipped with the appropriate size Babbitt adjustable sprocket rim with chain guide for chain operation and with metal tags with arrows and appropriate labeling indicating which way the chain moves to "open" or "close" the valve. These valves shall be installed with the handwheel in a vertical plane. The continuous chain in this type of installation shall reach within five feet of floor and be hooked to clips arranged to keep walking aisles clear.

2.15 VALVE CONNECTIONS: Provide valves suitable for connecting to adjoining piping as specified for pipe joints. Unless noted otherwise, use only line sized valves.

2.16 AUTOMATIC FLOW CONTROL VALVE ASSEMBLIES

A. Design:

1.
The GPM for the automatic flow control valves shall be factory set and shall automatically limit the rate of flow to within 5% of the specified amount.

2. For ½” – 2”, the flow cartridge shall be removable from the Y-body housing without the use of special tools to provide access for regulator changeout, inspection and cleaning without breaking the main piping.  (Access shall be similar to that provided for removal of a Y-strainer screen.)

3. True operating ranges of 2 –32 psid or 5 – 60 psid are required.  The design flow should be achieved at the minimum psi differential.  A 50% safety factor applied to the lower operating range is not acceptable.

4. Each valve shall have two P/T ports.

5. All automatic flow control devices shall be supplied by a single source and certified flow tests, witnessed by a professional engineer, shall be available.

6. Five year product warranty and free first year cartridge exchange.

B. Construction:

1. The internal wear surfaces of the valve cartridge must be electroless nickel and stainless steel.

2. The internal flow cartridge body shall have machined threads so the spring fee height may be compensated for without the use of fixed shims.  A crimped sheet metal design is not acceptable.

3. The internal flow cartridge shall be permanently marked with the GPM and spring range.

4. For the ½” through 2” pipe sizes: An assembly shall consist of a brass Y-type body, integral brass body ball valve and ‘O’ ring type union.; Flow Design Model AC or equal.

5. For 2 ½” and larger flanged connections: Ductile iron body suitable for mounting wafer style between standard 150# and 300# flanges.  The long flange bolts and buts shall be provided with each control valve.  Flow Design Model WS or equal.

6. All Valves shall be factory leak tested at 100 psi air under water.

C. Minimum ratings:

1. ½” through 2” pipe size:  400 PSIG at 250(F.

2. 2 ½” through 14” pipe size: 600 PSIG at 250(F.

3. 16” through 30” pipe size: 250 PSIG at 250(F.

D. Flow Verification:

1. Where indicated on the plans, the differential pressure across the Automatic Flow Control Valve shall be measured for flow verification and to determine the amount of system over heading or under pumping.

2. The flow shall be verified by measuring the differential pressure across the coil served or the wide-open temperature control valve and calculating the flow using the coil or valve Cv.

E. Test Kit:

A differential pressure test kit shall be supplied to verify flow and measure overheading.  The kit shall consist of a 4 ½” diaphragm gauge equipped with ten foot hoses and P/T adapters all housed in a vinyl case.  Calibration shall be 0 - 35 PSID for 2 - 32 PSI spring range or 0 – 65 PSID for 5 - 60 PSI range.

F. Installation:

1. Install automatic flow control valves on the return lines of coils as indicated on the plans. 

2. The standard ports and handles shall clear 1” thick insulation.  Handle and port extensions are required for over 1” thick insulation.

3. Install, on the supply side of coils, a Y-strainer with a brass blowdown valve with ¾” hose end connection with cap and chain.

2.17 TEST PLUGS

A. Test ports shall be pressure and temperature test plugs.  Plugs shall be self sealing plugs rated for the temperature, pressure and fluid associated with the application and shall be capable of accepting a needle type temperature or pressure probe and reclosing when the probe is removed.

B. Plugs shall be provided with threaded protective caps.

C. One temperature and pressure test kit suitable for the plugs used on the job shall be provided to the Owner on all installations where the plugs are used.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Furnish and install valves where required and/or indicated on drawings for the control, operation and maintenance of all mechanical equipment and systems. Valves shall be installed on each side of control valves and at all mechanical apparatus and fixtures to permit maintenance of same without shutting down service of the piping systems in the building.

B. Install valves with stems upright or horizontal, not inverted.

C. Install valves in a position to allow full stem movement.
D. Swing Check Valves:  Horizontal position with hinge pin level.
E. Wafer Check Valves:  Horizontal or vertical position, between flanges.
F. Locate valves for easy access and provide separate support where necessary.
G. Valves at hot water heating and cooling coil connections shall be 2-piece body ball valve style.

H. Install manual drain valves at every low point of each water piping system. Exact location of each drain valves shall be submitted to the Engineer for approval.

I. Provide non-slam check valves in discharge piping of condensate pumps and sump pumps.

J. Grooved end valves shall be of the same manufacturer as the grooved fittings and couplings and shall carry a ten year limited warranty provided by the manufacturer.
END OF SECTION
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