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SECTION 15512

HVAC HYDRONIC VALVES

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Valves:

1. Gate valves.

2. Globe or angle valves.

3. Ball valves.

4. Plug valves.

5. Butterfly valves.

6. Check valves.

7. Motorized valve operators.

8. Combination Check and Shut-Off Valves.

9. Radiator Valves.

10. Relief Valves.

1.02 quality assurance

A. Refer to Section 15010, General Provisions for Mechanical Work.

B. Codes and Standards:  Provide valves conforming to the requirements of the following:

1. Published Specifications’ standards, tests or recommended methods of trade, industry or governmental organizations apply to work in this Section.

2. Comply with all applicable national, state, and local codes and refer to Section GENERAL PROVISIONS FOR HEATING, VENTILATING, AND AIR CONDITIONING WORK for additional Reference Standards.

3. In addition, comply with all standards or associations as specified herein, including, but not limited to, the following, as applicable:

a. American Society for Mechanical Engineers (ASME).

b. American Society for Testing and Materials (ASTM).

c. American National Standards Institute (ANSI).

d. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS).

1.03 SUBMITTALS

A. Submit product data, drawings, test reports, and samples for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product Data:  Submit manufacturer’s standard technical product data indicating conformance to the stipulated reference specifications, construction materials, construction details, and test and operating pressures.  Submit manufacturer’s product data on the following:

a. Submit schedule listing type, make, and model number, size, and service for valves and motorized valve operators.

1.04 guarantees

A. Refer to Section 15010, GENERAL PROVISIONS FOR MECHANICAL WORK.

1.05 storage and protection

A. Storage:  Store valves on the project site so as to preclude the entrance of construction dirt and debris into the open ends of valves.  Do not install valves fouled with construction dirt.

B. Storage of valves:  Store valves under cover protected from construction dirt and rain.

C. Provide temporary protective coating on cast iron and steel valves.

1.06 OPERATION AND MAINTENANCE DATA

A. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.07 PROJECT RECORD DOCUMENTS

A. Record actual locations of valves on piping as-built drawings.

OPTION:  FOR CORPORATE AND COMPLEX PROJECTS

B. Provide individually numbered valve tag on all vales; show all valve numbers on as-built plans.  See Section 15190, MECHANICAL IDENTIFICATION.

1.08 EXTRA MATERIALS

A. Provide two repacking kits for each size and valve type.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST:

A. Gate, globe, check, combination check/shut off, and radiator valves.

1. Bell & Gossett ITT.

2. Crane Co.

3. Milwaukee

4. Nibco, Inc.

5. Stockham.

6. Walworth Co.

7. Victaulic Co.

B. Lubricated plug valves:

1. Rockwell International.

2. Walworth Co.

3. William Powell Co.

C. Eccentric plug valves:

1. DeZurik Corp.

2. Homestead Valve Co.

3. Victaulic Full Port.

D. Balancing valves:

1. American Air Filter Co.:  Illinois.

2. Bell and Gossett ITT.

3. Mueller Steam Specialty.

4. Tour and Anderson.

E. Butterfly valves:

1. Centerline, Mark Controls Corp.

2. Crane Co.

3. Demco, Inc.

4. DeZurik Corp.

5. Milwaukee.

6. Nibco.

7. Victaulic.

F. High performance butterfly (trunnion) valves:

1. Jamesbury Corp.

2. Hills-McCanna Co.

3. Posi-seal international.

4. DeZurik Corp.

G. Ball valves:

1. Contramatics Divn, Litton Industrial Products, Inc.

2. DeZurik Corp.

3. Lunkenheimer Co.

4. Milwaukee.

5. Nibco.

6. Walworth Co.

7. William Powell Co.

8. Victaulic.

H. Silent check valves:

1. Centerline.

2. Miller Valve Co.

3. Milwaukee.

4. Mission Valve and Pump Co.

5. Mueller Steam Specialty.

6. Victaulic.

I. Pressure pump check valves:

1. Clay-Val Co.

2. C. M. Bailey.

J. Pressure reducing valves-air and water:

1. C. M. Bailey.

2. Watts Regulator Co.

3. Wilkins.

K. Safety and relief valves:

1. Consolidated.

2. J.E. Lonergan Co.

3. Kunkle Valve Co.

L. Relief valves, water type:

1. Bell and Gossett ITT.

2. Cash-Acme.

3. Taco, Inc.

4. Watts Regulator Co.

M. Differential pressure relief valves:

1. Clay-Val Co.

2. C. M. Bailey.

N. Combination balancing, check and shut-off valves:

1. Bell & Gosset ITT.

2. Taco.

3. Mueller.

4. Victaulic.

O. Radiator valves.

P. Relief valves.

Q. Motorized valve operators:

1. E.I.M. Co.

2. Limitorque Corp.

3. Rotork Controls Inc.

NOTE:
EDIT TO SUIT JOB REQUIREMENTS.

R. High pressure gate valves for P.T. and Co. Ed. Service.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 VALVES, GENERAL

A. Provide valves of same manufacturer for all Mechanical Sections per products in this Section.

B. For copper tubing provide solder-joint valves, flare fittings, or IPS-to-copper adaptor, sized for use with tubing and respective valve.

C. For flanged valves, provide streamline companion flanges, ANSI B16.5, 150 class psi:

1. 255 psi WOG at 150oF.

2. 225 psi WOG at 250oF.

D. Provide valves rated not less than 125 (300) (420) psi steam working pressure.

E. Provide valve materials suitable for service and temperature of respective systems, especially with respect to discs, plugs, balls, linings, gaskets, and lubricants of globe valves, plug cocks, ball valves, etc.

F. Provide chain-operated handwheels, rustproof chain and chain guide for following valves:

1. Valves 7 ft. or more above operating floor or platform.

G. Where applicable, all valves shall meet current Federal Specifications and/or Manufacturers Standardization Society.

2.03 GATE VALVES

A. 2 in. and smaller:

1. Bronze ASTM B-62.

2. Class #125, 200 psi WOG.

3. Solid wedge, non-asbestos packing.

4. Union bonnet.

5. Inside screw, rising stem.

6. Malleable iron handwheel.

7. Threaded ends:  Milwaukee #1152, or equal.

8. Soldered ends:  Milwaukee #____, or equal.

B. 2-1/2 in. and larger:

1. Iron body, ASTM A-126 Class B.

2. Bronze trim, ASTM B-62.

3. Class #125, 200 psi WOG.

4. Solid wedge, non asbestos packing.

5. OS&Y.

6. Flanged ends.

7. 125 psi:  Milwaukee #F-2885-M, or equal.

8. 250 psi:  Milwaukee #F-2894, or equal.

2.04 GLOBE AND ANGLE VALVES

A. 2 in. and smaller:

1. Bronze ASTM B-62.

2. Class #150, 300 psi WOG.

3. Teflon disc, malleable iron handwheel.

4. Union bonnet, non asbestos packing.

5. Threaded ends.

6. Straight: Milwaukee #590-T, or equal.

7. Angle: Milwaukee #595-T, or equal.

B. 2-1/2 in. and larger:

1. Iron body, ASTM A126 Class B.

2. Bronze trim, ASTM B-62.

3. Class #125, 200 psi WOG.

4. Bronze disc and seat.

5. OS&Y, non asbestos packing.

6. Flanged ends.

7. Milwaukee #F-2981-M, or equal.

C. Lockshield Globe:

1. Same as globe valves, except key operated.

D. Needle Globe:

1. 3/4 in. and smaller.

2. Bronze ASTM B-61.

3. Class #200, 400 psi WOG.

4. Bronze seat and needle disc, non-asbestos packing.

5. Threaded ends.

6. Milwaukee #600, or equal.

2.05 PLUG VALVES

A. Lubricated Plug:

1. 2 in. and Smaller:

a. Semi-steel.

b. 175 psi WOG.

c. Screwed gland type.

d. Tapered lubricated plug.

e. Threaded body.

f. Similar to Rockwell-Nordstrom Fig. 142.

2. 2-1/2 in. through 4 in.:

a. 175 psi WOG.

b. 2-bolt cover.

c. Tapered lubrication plug.

d. Flanged body.

e. Similar to Rockwell-Nordstrom Fig. 143.

3. 6 in.:

a. Semi-steel.

b. 200 psi WOG.

c. Bolted gland type.

d. Tapered, lubricated plug.

e. Flanged body.

f. Similar to Rockwell-Nordstrom Fig. 149.

4. Operator:

a. Lever operator with memory stop: smaller than 6 in.

b. Gear operator: 6 in. and larger.

B. Non-Lubricated Eccentric Plug:

1. 2 in. and Smaller:

a. Nickel-iron body.

b. Eccentric EPT coated plug.

c. 175 psi WOG.

d. Threaded body.

e. Similar to DeZurik Series PEC.

2. 2-1/2 in. and larger:

a. Nickel-iron body.

b. Eccentric EPT coated plug.

c. 175 psi WOG.

d. Flanged body.

e. Similar to DeZurik Series PEC.

3. Operator: 

a. Lever operator and memory stop:  smaller than 8 in.

b. Gear operator:  8 in. and larger.

2.06 BALANCING VALVES

A. Balancing Valve, Angle Pattern:

1. 1-1/4 in. and smaller.

2. 250 psig, 300oF.

3. Brass combination balancing and shut-off valve.

4. Memory stop.

5. Flow measurement fittings for differential pressure gauge.

6. Similar to Illinois Series 6000 Balametric.

2.07 COMBINATION VALVE

A. Combination shut-off, balancing, and check valve.

B. Angle and straight patterns as indicated.

C. 125 psi WOG, 300oF.

D. Stainless steel stem and spring.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

E. Similar to Bell and Gossett "Triple Duty Valve" - 2 in. to 10 in.

OR

F. Similar to Mueller No. 711 "Control-Chek" - 2-1/2 in. to 12 in.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

2.08 BUTTERFLY VALVES

A. 2-1/2 in. and larger:

1. Iron body, ASTM A-126, Class B.

2. 200 PSI WOG (bubble tight).

NOTE:
MAXIMUM TEMPERATURE OF CONTINUOUS SERVICE OF EPDM IS 250oF.

3. Field replaceable phenolic backed EPDM Cartridge style liner.

4. 2-piece SS stem design, blow-out proof pinned stems.

5. 316 stainless steel or aluminum bronze disc.

6. Teflon or Nylatron stem bearing.

7. Extended neck body.

8. Rated for dead end service.

9. Meets MSS-SP-67 and API-609.

10. Full drilled and tapped lug style pads.

11. Under 6 in.:

a. Lever operated.

b. Milwaukee No. CL-223-E, or equal.

12. 8 in. and over:

a. Gear operated.

b. Milwaukee No. CL-323-E, or equal.

13. Grooved end type similar to Victaulic:

a. 1-1/2 through 6 in. size:  Series 300.

b. 8 in. and larger: Series 300.

14. Automatic operators shall be rack and pinion type Similar to Milwaukee RPB.

2.09 BALL VALVES

A. 2 in. and smaller:

1. 3 piece bronze body style, ASTM B-62.

2. Class #150, 600 psi WOG.

3. Full port, 4 bolt pattern.

4. 15% glass filled PTFE seat.

5. Hard chrome plated ball.

6. Blow out proof stem.

7. PTFE packing, adjustable hex packing nut.

8. Threaded ends.

9. Milwaukee #BA-300, or equal.

10. Milwaukee #BA-350, or equal.

B. 2-1/2 in. through 12 in.:

1. Carbon steel.

2. Teflon seat.

3. Flanged body.

4. 275 psi WOG at 150oF.

5. 180 psi WOG at 400oF.

6. Similar to Milwaukee F90CS 300R-OZ.

C. For compressed air, 3 in. and smaller:

1. Top entry or wafer type.

2. Bronze body, bell and stem.

3. Teflon seats.

4. Lever handles.

5. Pressure:  300 psi WOG.

6. Similar to Contromatics C-1111-AA.

2.010  CHECK VALVES

A. Check Valves, General Service:

1. 2 in. and smaller:

a. Bronze body, ASTM B-62.

b. Class #125, 200 psi WOG.

c. Swing check.

d. Bronze disc, SS hinge pin.

e. Threaded ends.

f. Milwaukee #509, or equal.

2. 2-1/2 in. and larger:

a. Iron body, ASTM A-126 Class B.

b. Bronze trim, ASTM B-62.

c. Class #125, 200 psi WOG.

d. Swing check.

e. Bolted cap.

f. Flanged ends.

g. Milwaukee #F-2974-M, or equal.

B. Silent Check Valves:

1. For pump discharges (except sump pumps and sewage ejectors).

2. 2 in. and smaller:

a. 150 psi steam.

b. Bronze trim.

c. Center-guided, silent check.

d. Screwed body.

e. Similar to Stockham B-322-TS.

3. 2-1/2 in. and larger:

a. Iron body, ASTM A-126 Class B.

b. Class #125, 200 psi WOG.

c. Silent globe design.

d. Center guided bronze disc.

e. Bronze seat.

f. Stainless steel spring.

g. Flanged ends.

h. Milwaukee #1800, or equal.

i. Grooved end, Victaulic 716.

4. Stop-check valve:

a. Cast steel body, bronze and stainless steel trim.

b. Class 150.

c. Stainless steel disc and seal.

d. OS&Y.

e. Flanged.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  APPLICABLE TO HIGH RISE PROJECTS ONLY.

C. Check Valves for Boiler Feed:

1. 2 in. and smaller:

a. Bronze.

b. 300 psi steam, 600 psi WOG.

c. Regrind-renew nickel alloy disc and seat ring.

d. Union cap.

e. Lift check.

f. Threaded body.

g. Stockham B-367, or equal.

2. 2-1/2 in. and larger:

a. IBBM.

b. 125 psi steam, 200 psi WOG.

c. Regrind-renew bronze disc and seat ring.

d. Bolted cover.

e. Swing check.

f. Flanged body.

g. Stockham G-931, or equal.

2.011 PRESSURE REDUCING VALVES

A. Pressure Reducing Valves for Water:

1. 2 in. and Smaller:  

a. Bronze body, threaded.

b. Watts series 223, or equal.

2. 2-1/2 in. and Larger: 

a. Iron body, flanged.

b. Watts series N223, or equal.

NOTE:
EDIT TO SUIT JOB REQUIREMENTS.  INCLUDE ONLY REFERENCES DIRECTLY AFFECTING WORK OF THIS SECTION.

2.012 SAFETY AND RELIEF VALVES

A. Constructed, rated and stamped in accordance with ASME:

1. Relief valves:  for unheated liquids.

2. Safety relief valves:  for heated liquids.

3. Safety valves for gases and vapors.

B. Set pressures and Ratings:

1. Suitable and rated for system pressure and temperature:

a. For safety relief valves, minimum temperature rating:  saturated steam temperature corresponding to pressure 10% higher than valve set pressure.

2. Set pressure as indicated on Schedule; not to exceed pressure rating of protected equipment.

C. Valves to open, under test, at set pressure with following tolerance:

1. Set pressure up to 70 psi:  plus or minus 2 psi.

2. Set pressure, above 70 psi:  plus or minus 3%.

D. Capacities:

1. General:

a. Relieve maximum possible generated energy.

b. Maintain pressure in protected equipment at not more than following:

1) Low pressure Boilers:  5 psi above boiler working pressure.

2) High pressure Boilers:  6% above boiler working pressure.

3) Unfired Pressure Vessels:  10% above vessel working pressure.

E. Provide multiple valves with factory manifold if required for capacity even though only one valve may be shown on Drawings.

F. Similar to Consolidated.

G. Differential Pressure Relief Valves: Similar to C. M. Bailey No. 428DP.

2.013 CONDENSER WATER REGULATING VALVES

A. Pressure actuated water regulating valves.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

B. Direct acting.

OR

C. Reverse acting

D. Body:

1. Smaller than 1 in.:  cast brass.

2. 1 in. and larger:  cast iron with special finish.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

3. Naval and Maritime service, all sizes:  cast naval bronze body, monel interior parts.

E. End connections:

1. 1-1/4 in. and smaller:  Threaded.

2. 1-1/2 in. and larger:  Flanged.

F. Pressure ratings:

1. Bellows:

a. R-12 systems:  230 psi.

b. R-22 systems:  320 psi.

NOTE:
STANDARD WATER PRESSURE GIVEN.  CHECK FOR HIGHER PRESSURE RATED BODIES FOR USE IN HIGH-RISE APPLICATIONS.

2. Water:  150 psi.

OR

3. Water:  --- psi.

G. Similar to Penn Series V46.

2.014 VENT COCKS

A. Bronze body, 1/4 in. size.

B. Lever handle.

C. 125 psi steam working pressure.

D. Similar to Lunkenheimer Fig. 1177.

NOTE:
COORDINATE MOTORIZED OPERATOR SELECTION WITH ELECTRICAL AND AUTOMATION DEPARTMENTS AND INDICATE ON DRAWINGS.

2.015 MOTORIZED VALVE OPERATORS

A. Mount operators on side or top at factory or at site under manufacturer’s supervision.  Provide gear operated single or double reduction.  For 90 degree application, adjustable mechanical stops shall prevent travel of more than 90º.

B. Grease or oil lubricated.

C. _______ volt, _______ phase, _______ hertz.

D. Control circuit:  _______ volt, transformer as required.

E. Assembly:

1. Motor shall be high speed, high torque, totally enclosed non-ventilated, Class B or F insulation and operational at up to ten percent above or below nominal voltage.  Motor shall be pre-lubricated, anti-friction bearing type with thermal overload protection.

2. Limit switches shall be integral to the unit.  Gearing shall be bronze or stainless steel.  Steel switches shall be fully adjustable and shall trip anywhere between full open and full closed, as required.  Switches shall be heavy duty, open contract type with rotary wiping action.  Provide minimum spare contacts:  two normally open, two normally closed.

3. Torque switch shall have torque protection in either direction, fully adjustable and shall shut off actuator motor when a predetermined amount of torque is reached.

4. Stem nut shall be high tensile bronze or material compatible to the valve stem and shall be constructed for easy removal without disassembling gear case.

5. Hand wheel for manual operation:  Hand wheel shall declutch automatically when motor is energized.  Rim pull shall not exceed a maximum of 80 pounds.  Hand wheel shall be similar to Limitorque SMB and SMC.

F. Open/closed operation:  All valves shall have integral control package including control transformer with fused secondary, motor reversing contactor (mechanically interlocked), limit switch compartment heater and terminal strip.

1. Indicating lights shall be:

a. Red light glows when valve closed.

b. Green light glows when valve open.

c. Intermediate position indication.

2. Push button station:  Provide selector switch if required and momentary or maintained contacts as required.

G. Modulating service shall be controlled by analog signal, 4-20 ma DC, with momentary push buttons.

1. Controls shall be mounted inside the actuator.

2. Provide three-phase power supply:

a. Solid state reversing controller.

b. Comparator circuit module.

c. Transformer.

d. Two position selector switch (auto/manual).

e. Limit switch compartment heater.

f. Mechanical dial position indicator with 1,000 ohm potentiometer.

g. Class F insulation motor.

h. Mounted and wired.

i. Similar to Limitorque Modutronic 30.

3. Provide single-phase power supply:

a. Comparator circuit module.

b. Mechanical dial position indicator with 1,000 ohm potentiometer feedback.

c. Two position (auto/manual) selector switch.

d. Limit switch compartment heater.

e. Motor:  2100 rpm DC in lieu of A.C.; class F insulation; 20 percent run value duty.

f. Mounted and wired, similar to Limitorque Modutronic 10A and 10B.

H. Closing time:

1. Gate shall be 12 inches per minute, minimum of 1 minute.

2. Globe shall be 4 inches per minute, minimum of 1 minute.

3. Butterfly shall be ¼ turn per minute.

I. Provide remote open-close buttons and open-close indicating lights for installation on control board in Section “Automatic Controls System.”

J. Final field adjustment of valve operation shall be made by manufacturer’s representative.

3.00 EXECUTION

3.01 INSTALLATION, GENERAL

A. Provide valves line size.

B. Pressure rating of valves same as piping in which installed.

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

D. Install valves with cast directional arrows in direction of flow.

E. Install globe valves to close against pressure.

F. Install valves to be accessible.  Install valves to be removable without separating or lifting piping in which installed.  On threaded bodies provide cap screws.  Where abutting flanged strainers or similar devices, position valve with respect to device so as to permit removal of bolts.

G. Valves:  Provide valves as noted.  Provide shutoff valves on inlets and outlets of equipment, on branch connections to mains and as noted.  Provide other types at locations as noted.

H. Motorized valve operators:  Provide as noted.

I. Install swing checks in horizontal position.

J. Provide silent check valves at discharge of pumps.

K. Provide drain valves at main shut-off valves, low points of piping and apparatus.

L. Locate wheel handles to clear obstructions with hand.

M. Locate equipment shut-off valves to be accessible without climbing over equipment.

N. Piping adjacent to lugged valves to be flanged and removable while valve is in use.

3.02 VALVE APPLICATIONS

A. Use gate, ball, or butterfly valves for shut-off and to isolate equipment, parts of systems, or vertical risers.

B. Use globe, ball, or butterfly valves for throttling, bypass, or manual flow control services.

C. Use spring loaded check valves on discharge of condenser water pumps.

D. Use plug cocks for throttling service.  Use non-lubricated plug cocks only when shut-off or isolating valves are also provided.

OPTION 1

E. Use butterfly valves interchangeably with gate and globe valves within pressure temperature ratings.

OPTION 2

F. Use only butterfly valves in hot, chilled, and condenser water systems for throttling and isolation service.

G. Use lug or grooved end butterfly valves to isolate equipment.

H. Use 3/4 in. ball valves with cap for drains at main shut-off valves, low points of piping, bases of vertical risers, and at equipment.  Pipe to nearest floor sink.

I. Use ¼ in. ball valves as gauge cocks.

3.03 FIELD QUALITY CONTROL

A. Test operate valves from closed-to-open-to-closed position while valve is under test pressure.

B. Test valve bonnets for tightness.

C. Check all valves for packing; replace leaking packing.

D. Test temperature and pressure relief valves three times.

E. Check all valves for lubricant; service valves which do not operate smoothly with suitable lubricant before placing in operation.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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