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SECTION 15110 - VALVES
PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes the following general-duty valves:

Adjust list below to suit Project.

1. Copper-alloy ball valves.

2. Ferrous-alloy butterfly valves.

3. Bronze check valves.

4. Gray-iron swing check valves.

5. Spring-loaded, lift-disc check valves.

6. Bronze gate valves.

7. Cast-iron gate valves.

8. Bronze globe valves.

9. Cast-iron globe valves.

B. See Division 2 piping Sections for general-duty and specialty valves for site construction piping.

C. See Division 13 fire-suppression piping and fire pump Sections for fire-protection valves.

D. See Division 15 Section "[HVAC Instrumentation and Controls] <Insert Section title>" for control valves and actuators.

E. See Division 15 piping Sections for specialty valves applicable to those Sections only.

1.2 SUBMITTALS

A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; pressure and temperature classifications; end connections; arrangement; dimensions; and required clearances.  Include list indicating valve and its application.  Include rated capacities;  furnished specialties; and accessories.

1.3 QUALITY ASSURANCE

ASME B31.9 in paragraph below should cover piping systems in Part 3 "Valve Applications" Article up to 125 psig (860 kPa).  Higher-pressure systems are covered by ASME B31.1.  Domestic water, sanitary waste, and storm drainage piping are covered by plumbing codes, but valves in this Section are suitable for those applications.

A. ASME Compliance:  ASME B31.9 for building services piping valves.

1. Exceptions:  Domestic hot- and cold-water[, sanitary waste, and storm drainage] piping valves unless referenced.

B. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design criteria.

C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

Coordinate subparagraphs retained below with subparagraph titles retained in other Part 2 articles.  Refer to Division 1 Section "Product Requirements."

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.

Caution:  Valve categories and types and manufacturer lists in the following articles were obtained from valve manufacturers' catalogs available when this Section was updated.  Other valve categories, types, materials, and features not listed in these articles are available and may be added if required.

2.2 VALVES, GENERAL

A. Refer to Part 3 "Valve Applications" Article for applications of valves.

B. Bronze Valves:  NPS 2 (DN 50) and Smaller:  Threaded ends, unless otherwise indicated.

C. Ferrous Valves NPS 2-1/2 (DN 65) and Larger:  Flanged ends, unless otherwise indicated.

Caution:  Edit pressure ratings and insert temperature ratings in valve articles if valves with higher ratings are required.

D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.

E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.

F. Valve Actuators:

1. Handwheel:  For valves other than quarter-turn types.

2. Lever Handle:  For quarter-turn valves NPS 6 (DN 150) and smaller, except plug valves.

G. Extended Valve Stems:  On insulated valves.

H. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 for bronze valves.

I. Valve Grooved Ends:  AWWA C606.

Although soldered connections are common in smaller sizes of plumbing piping, they are not recommended for valves in HVAC service.  Soldering and brazing methods used to achieve required pressure-temperature ratings may damage internal valve parts.  Special installation requirements for soldered valves may make threaded valves more cost-effective.

1. Solder Joint:  With sockets according to ASME B16.18.

a. Caution:  Use solder with melting point below 840 deg F (454 deg C) for angle, check, gate, and globe valves; below 421 deg F (216 deg C) for ball valves.

2. Threaded:  With threads according to ASME B1.20.1.

J. Valve Bypass and Drain Connections:  MSS SP-45.

2.3 COPPER-ALLOY BALL VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. One-Piece, Copper-Alloy Ball Valves:

a. American Valve, Inc.

b. Conbraco Industries, Inc.; Apollo Div.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. DynaQuip Controls.

f. Grinnell Corporation.

g. Jamesbury, Inc.

h. Kitz Corporation of America.

i. Legend Valve & Fitting, Inc.

j. NIBCO INC.

k. Watts Industries, Inc.; Water Products Div.

l. <Insert manufacturer.>

2. Two-Piece, Copper-Alloy Ball Valves:

a. Conbraco Industries, Inc.; Apollo Div.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. DynaQuip Controls.

f. Flow-Tek, Inc.

g. Grinnell Corporation.

h. Hammond Valve.

i. Honeywell Braukmann.

j. Jamesbury, Inc.

k. Jomar International, LTD.

l. Kitz Corporation of America.

m. Legend Valve & Fitting, Inc.

n. Milwaukee Valve Company.

o. Nexus Valve Specialties.

p. NIBCO INC.

q. R & M Energy Systems (Borger, TX).

r. Red-White Valve Corp.

s. Richards Industries; Marwin Ball Valves.

t. Watts Industries, Inc.; Water Products Div.

u. <Insert manufacturer.>

3. Three-Piece, Copper-Alloy Ball Valves:

a. Conbraco Industries, Inc.; Apollo Div.

b. DynaQuip Controls.

c. Grinnell Corporation.

d. Hammond Valve.

e. Jamesbury, Inc.

f. Kitz Corporation of America.

g. NIBCO INC.

h. PBM, Inc.

i. Red-White Valve Corp.

j. Worcester Controls.

k. <Insert manufacturer.>

4. Safety-Exhaust, Copper-Alloy Ball Valves:

a. Conbraco Industries, Inc.; Apollo Div.

b. DynaQuip Controls.

c. Grinnell Corporation.

d. Hammond Valve.

e. Jamesbury, Inc.

f. Milwaukee Valve Company.

g. NIBCO INC.

h. <Insert manufacturer.>

B. Copper-Alloy Ball Valves, General:  MSS SP-110.

Caution:  Two-piece ball valves with a full or regular port are recommended for most services.  One-piece ball valves are suitable if economy is main consideration.  Three-piece ball valves are recommended if disassembly without removing valve from piping is required.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. One-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with chrome-plated bronze ball, PTFE or TFE seats, and [400-psig (2760-kPa) minimum] [600-psig (4140-kPa)] CWP rating.

D. Two-Piece, Copper-Alloy Ball Valves:  [Brass or bronze] [Forged-brass] [Bronze] body with [full] [regular]-port, chrome-plated bronze ball; [PTFE or TFE] <Insert other> seats; and [600-psig (4140-kPa)] <Insert other> minimum CWP rating and blowout-proof stem.

E. Three-Piece, Copper-Alloy Ball Valves:  [Brass or bronze] [Forged-brass] [Bronze] body with [full] [regular]-port, chrome-plated bronze ball; [PTFE or TFE] <Insert other> seats; and [600-psig (4140-kPa)] <Insert other> minimum CWP rating and blowout-proof stem.

F. Safety-Exhaust, Copper-Alloy Ball Valves:  Two-piece bronze body with exhaust vent opening, chrome-plated ball with vent, blowout-proof stem, locking handle, and working pressure rating [for compressed air of at least 125 psig (860 kPa)] [of 400-psig (2760-kPa) CWP] [of 600-psig (4140-kPa) CWP].

2.4 FERROUS-ALLOY BUTTERFLY VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Flangeless, Ferrous-Alloy Butterfly Valves:

a. American Valve, Inc.

b. Bray International, Inc.

c. Cooper Cameron Corp.; Cooper Cameron Valves Div.

d. Crane Co.; Crane Valve Group; Center Line.

e. Crane Co.; Crane Valve Group; Stockham Div.

f. Dover Corp.; Dover Resources Company; Norriseal Div.

g. General Signal; DeZurik Unit.

h. Grinnell Corporation.

i. Hammond Valve.

j. Kitz Corporation of America.

k. Legend Valve & Fitting, Inc.

l. Metraflex Co.

m. Milwaukee Valve Company.

n. Mueller Steam Specialty.

o. NIBCO INC.

p. Process Development & Control.

q. Red-White Valve Corp.

r. Techno Corp.

s. Tyco International, Ltd.; Tyco Valves & Controls.

t. Watts Industries, Inc.; Water Products Div.

u. <Insert manufacturer.>

2. Single-Flange, Ferrous-Alloy Butterfly Valves:

a. American Valve, Inc.

b. Bray International, Inc.

c. Cooper Cameron Corp.; Cooper Cameron Valves Div.

d. Crane Co.; Crane Valve Group; Center Line.

e. Crane Co.; Crane Valve Group; Jenkins Valves.

f. Crane Co.; Crane Valve Group; Stockham Div.

g. Dover Corp.; Dover Resources Company; Norriseal Div.

h. General Signal; DeZurik Unit.

i. Grinnell Corporation.

j. Hammond Valve.

k. Kitz Corporation of America.

l. Legend Valve & Fitting, Inc.

m. Metraflex Co.

n. Milwaukee Valve Company.

o. Mueller Steam Specialty.

p. NIBCO INC.

q. Process Development & Control.

r. Red-White Valve Corp.

s. Techno Corp.

t. Tyco International, Ltd.; Tyco Valves & Controls.

u. Watts Industries, Inc.; Water Products Div.

v. <Insert manufacturer.>

B. Ferrous-Alloy Butterfly Valves, General:  MSS SP-67, Type I, for tight shutoff, with disc and lining suitable for potable water, unless otherwise indicated.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Flangeless, 150-psig (1035-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer type with [one] [one- or two] [two]-piece stem.

D. Flangeless, 175-psig (1207-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer type with [one] [one- or two] [two]-piece stem.

E. Flangeless, 200-psig (1380-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer type with [one] [one- or two] [two]-piece stem.

F. Flangeless, 250-psig (1725-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer type with [one] [one- or two] [two]-piece stem.

G. Flangeless, 300-psig (2070-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer type with [one] [one- or two] [two]-piece stem.

H. Single-Flange, 150-psig (1035-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer-lug type with [one] [one- or two] [two]-piece stem.

I. Single-Flange, 175-psig (1207-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer-lug type with [one] [one- or two] [two]-piece stem.

J. Single-Flange, 200-psig (1380-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer-lug type with [one] [one- or two] [two]-piece stem.

K. Single-Flange, 250-psig (1725-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer-lug type with [one] [one- or two] [two]-piece stem.

L. Single-Flange, 300-psig (2070-kPa) CWP Rating, Ferrous-Alloy Butterfly Valves:  Wafer-lug type with [one] [one- or two] [two]-piece stem.

2.5 BRONZE CHECK VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type 1, Bronze, Horizontal Lift Check Valves with Metal Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Stockham Div.

d. Red-White Valve Corp.

e. Walworth Co.

f. <Insert manufacturer.>

2. Type 2, Bronze, Horizontal Lift Check Valves with Nonmetallic Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Walworth Co.

f. <Insert manufacturer.>

3. Type 1, Bronze, Vertical Lift Check Valves with Metal Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Red-White Valve Corp.

e. <Insert manufacturer.>

4. Type 2, Bronze, Vertical Lift Check Valves with Nonmetallic Disc:

a. Grinnell Corporation.

b. Kitz Corporation of America.

c. Milwaukee Valve Company.

d. <Insert manufacturer.>

5. Type 3, Bronze, Swing Check Valves with Metal Disc:

a. American Valve, Inc.

b. Cincinnati Valve Co.

c. Crane Co.; Crane Valve Group; Crane Valves.

d. Crane Co.; Crane Valve Group; Jenkins Valves.

e. Crane Co.; Crane Valve Group; Stockham Div.

f. Grinnell Corporation.

g. Hammond Valve.

h. Kitz Corporation of America.

i. Legend Valve & Fitting, Inc.

j. Milwaukee Valve Company.

k. NIBCO INC.

l. Powell, Wm. Co.

m. Red-White Valve Corp.

n. Walworth Co.

o. Watts Industries, Inc.; Water Products Div.

p. <Insert manufacturer.>

6. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. McWane, Inc.; Kennedy Valve Div.

h. Milwaukee Valve Company.

i. NIBCO INC.

j. Red-White Valve Corp.

k. Walworth Co.

l. Watts Industries, Inc.; Water Products Div.

m. <Insert manufacturer.>

B. Bronze Check Valves, General:  MSS SP-80.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type 1, Class 125, Bronze, Horizontal Lift Check Valves:  Bronze body with bronze disc and seat.

D. Type 1, Class 125, Bronze, Vertical Lift Check Valves:  Bronze body with bronze disc and seat.

E. Type 1, Class 150, Bronze, Horizontal Lift Check Valves:  Bronze body with bronze disc and seat.

F. Type 1, Class 150, Bronze, Vertical Lift Check Valves:  Bronze body with bronze disc and seat.

G. Type 1, Class 200, Bronze, Horizontal Lift Check Valves:  Bronze body with bronze disc and seat.

H. Type 1, Class 200, Bronze, Vertical Lift Check Valves:  Bronze body with bronze disc and seat.

I. Type 2, Class 125, Bronze, Horizontal Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

J. Type 2, Class 125, Bronze, Vertical Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

K. Type 2, Class 150, Bronze, Horizontal Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

No manufacturers for valves in first three paragraphs below were located.  Verify availability if required.

L. Type 2, Class 150, Bronze, Vertical Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

M. Type 2, Class 200, Bronze, Horizontal Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

N. Type 2, Class 200, Bronze, Vertical Lift Check Valves:  Bronze body with nonmetallic disc and bronze seat.

O. Type 3, Class 125, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

P. Type 3, Class 150, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

Q. Type 3, Class 200, Bronze, Swing Check Valves:  Bronze body with bronze disc and seat.

R. Type 4, Class 125, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

S. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

T. Type 4, Class 200, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat.

2.6 GRAY-IRON SWING CHECK VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type I, Gray-Iron Swing Check Valves with Metal Seats:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Flomatic Valves.

f. Grinnell Corporation.

g. Hammond Valve.

h. Kitz Corporation of America.

i. Legend Valve & Fitting, Inc.

j. Milwaukee Valve Company.

k. Mueller Co.

l. NIBCO INC.

m. Powell, Wm. Co.

n. Red-White Valve Corp.

o. Walworth Co.

p. Watts Industries, Inc.; Water Products Div.

q. <Insert manufacturer.>

2. Type II, Gray-Iron Swing Check Valves with Composition to Metal Seats:

a. Crane Co.; Crane Valve Group; Crane Valves.

b. Crane Co.; Crane Valve Group; Stockham Div.

c. Mueller Co.

d. Watts Industries, Inc.; Water Products Div.

e. <Insert manufacturer.>

3. Grooved-End, Ductile-Iron Swing Check Valves:

a. Grinnell Corporation.

b. Mueller Co.

c. Victaulic Co. of America.

d. <Insert manufacturer.>

B. Gray-Iron Swing Check Valves, General:  MSS SP-71.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type I, Class 125, gray-iron, swing check valves with metal seats.

D. Type I, Class 250, gray-iron, swing check valves with metal seats.

E. Type II, Class 125, gray-iron, swing check valves with composition to metal seats.

No manufacturers for valves in first paragraph below were located.  Verify availability if required.

F. Type II, Class 250, gray-iron, swing check valves with composition to metal seats.

G. 175-psig (1207-kPa) CWP Rating, Grooved-End, Swing Check Valves:  Ductile-iron body with grooved or shouldered ends.

H. 300-psig (2070-kPa) CWP Rating, Grooved-End, Swing Check Valves:  Ductile-iron body with grooved or shouldered ends.

2.7 SPRING-LOADED, LIFT-DISC CHECK VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

Caution:  Some valve manufacturers recommend that their lift-disc check valves not be used for compressed-air or steam services.

1. Type I, Wafer Lift-Disc Check Valves:

a. Mueller Steam Specialty.

b. <Insert manufacturer.>

2. Type II, Compact-Wafer, Lift-Disc Check Valves:

a. Durabla Fluid Technology, Inc.

b. Flomatic Valves.

c. GA Industries, Inc.

d. Grinnell Corporation.

e. Hammond Valve.

f. Metraflex Co.

g. Milwaukee Valve Company.

h. Mueller Steam Specialty.

i. Multiplex Manufacturing Co.

j. NIBCO INC.

k. SSI Equipment, Inc.

l. Val-Matic Valve & Mfg. Corp.

m. Valve and Primer Corp.

n. <Insert manufacturer.>

3. Type III, Globe Lift-Disc Check Valves:

a. Durabla Fluid Technology, Inc.

b. Flomatic Valves.

c. GA Industries, Inc.

d. Grinnell Corporation.

e. Hammond Valve.

f. Metraflex Co.

g. Milwaukee Valve Company.

h. Multiplex Manufacturing Co.

i. NIBCO INC.

j. SSI Equipment, Inc.

k. Val-Matic Valve & Mfg. Corp.

l. Valve and Primer Corp.

m. <Insert manufacturer.>

4. Type IV, Threaded Lift-Disc Check Valves:

a. Check-All Valve Mfg.  Co.

b. Durabla Fluid Technology, Inc.

c. Grinnell Corporation.

d. Legend Valve & Fitting, Inc.

e. Metraflex Co.

f. Milwaukee Valve Company.

g. Mueller Steam Specialty.

h. NIBCO INC.

i. Watts Industries, Inc.; Water Products Div.

j. <Insert manufacturer.>

B. Lift-Disc Check Valves, General:  FCI 74-1, with spring-loaded bronze or alloy disc and bronze or alloy seat.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type I, Class 125, Wafer Lift-Disc Check Valves:  Wafer style with cast-iron shell with diameter matching companion flanges.

D. Type I, Class 250, Wafer Lift-Disc Check Valves:  Wafer style with cast-iron shell with diameter matching companion flanges.

E. Type II, Class 125, Compact-Wafer, Lift-Disc Check Valves:  Compact-wafer style with cast-iron shell with diameter made to fit within bolt circle.

F. Type II, Class 250, Compact-Wafer, Lift-Disc Check Valves:  Compact-wafer style with cast-iron shell with diameter made to fit within bolt circle.

G. Type III, Class 125, Globe Lift-Disc Check Valves:  Globe style with cast-iron shell and flanged ends.

H. Type III, Class 250, Globe Lift-Disc Check Valves:  Globe style with cast-iron shell and flanged ends.

I. Type IV, Class 125, Threaded Lift-Disc Check Valves:  Threaded style with bronze shell and threaded ends.

J. Type IV, Class 150, Threaded Lift-Disc Check Valves:  Threaded style with bronze shell and threaded ends.

2.8 BRONZE GATE VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type 1, Bronze, Nonrising-Stem Gate Valves:

a. American Valve, Inc.

b. Cincinnati Valve Co.

c. Crane Co.; Crane Valve Group; Crane Valves.

d. Crane Co.; Crane Valve Group; Jenkins Valves.

e. Crane Co.; Crane Valve Group; Stockham Div.

f. Grinnell Corporation.

g. Hammond Valve.

h. Kitz Corporation of America.

i. Legend Valve & Fitting, Inc.

j. Milwaukee Valve Company.

k. NIBCO INC.

l. Powell, Wm. Co.

m. Red-White Valve Corp.

n. Walworth Co.

o. Watts Industries, Inc.; Water Products Div.

p. <Insert manufacturer.>

2. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves:

a. American Valve, Inc.

b. Cincinnati Valve Co.

c. Crane Co.; Crane Valve Group; Crane Valves.

d. Crane Co.; Crane Valve Group; Jenkins Valves.

e. Crane Co.; Crane Valve Group; Stockham Div.

f. Grinnell Corporation.

g. Hammond Valve.

h. Kitz Corporation of America.

i. Milwaukee Valve Company.

j. NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m. Walworth Co.

n. <Insert manufacturer.>

3. Type 3, Bronze, Rising-Stem, Split-Wedge Gate Valves:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Jenkins Valves.

c. Grinnell Corporation.

d. NIBCO INC.

e. <Insert manufacturer.>

B. Bronze Gate Valves, General:  MSS SP-80, with ferrous-alloy handwheel.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type 1, Class 125, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge[ and union-ring bonnet].

D. Type 1, Class 150, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge[ and union-ring bonnet].

E. Type 1, Class 200, Bronze Gate Valves:  Bronze body with nonrising stem and bronze solid wedge[ and union-ring bonnet].

F. Type 2, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge[ and union-ring bonnet].

G. Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge[ and union-ring bonnet].

H. Type 2, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge[ and union-ring bonnet].

I. Type 3, Class 125, Bronze Gate Valves:  Bronze body with rising stem and bronze split wedge[ and union-ring bonnet].

J. Type 3, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze split wedge[ and union-ring bonnet].

K. Type 3, Class 200, Bronze Gate Valves:  Bronze body with rising stem and bronze split wedge[ and union-ring bonnet].

2.9 CAST-IRON GATE VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type I, Cast-Iron, Nonrising-Stem Gate Valves:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. Legend Valve & Fitting, Inc.

i. Milwaukee Valve Company.

j. NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m. Walworth Co.

n. Watts Industries, Inc.; Water Products Div.

o. <Insert manufacturer.>

2. Type I, Cast-Iron, Rising-Stem Gate Valves:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. Legend Valve & Fitting, Inc.

i. Milwaukee Valve Company.

j. NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m. Walworth Co.

n. Watts Industries, Inc.; Water Products Div.

o. <Insert manufacturer.>

B. Cast-Iron Gate Valves, General:  MSS SP-70, Type I.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Class 125, NRS, Bronze-Mounted, Cast-Iron Gate Valves:  Cast-iron body with bronze trim, nonrising stem, and solid-wedge disc.

D. Class 125, OS&Y, Bronze-Mounted, Cast-Iron Gate Valves:  Cast-iron body with bronze trim, rising stem, and solid-wedge disc.

E. Class 125, NRS, All-Iron, Cast-Iron Gate Valves:  Cast-iron body with cast-iron trim, nonrising stem, and solid-wedge disc.

F. Class 125, OS&Y, All-Iron, Cast-Iron Gate Valves:  Cast-iron body with cast-iron trim, rising stem, and solid-wedge disc.

G. Class 250, NRS, Bronze-Mounted, Cast-Iron Gate Valves:  Cast-iron body with bronze trim, nonrising stem, and solid-wedge disc.

H. Class 250, OS&Y, Bronze-Mounted, Cast-Iron Gate Valves:  Cast-iron body with bronze trim, rising stem, and solid-wedge disc.

I. Class 250, NRS, All-Iron, Cast-Iron Gate Valves:  Cast-iron body with cast-iron trim, nonrising stem, and solid-wedge disc.

J. Class 250, OS&Y, All-Iron, Cast-Iron Gate Valves:  Cast-iron body with cast-iron trim, rising stem, and solid-wedge disc.

2.10 BRONZE GLOBE VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type 1, Bronze Globe Valves with Metal Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. Legend Valve & Fitting, Inc.

i. Milwaukee Valve Company.

j. NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m. Walworth Co.

n. <Insert manufacturer.>

2. Type 2, Bronze Globe Valves with Nonmetallic Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. McWane, Inc.; Kennedy Valve Div.

i. Milwaukee Valve Company.

j. NIBCO INC.

k. Powell, Wm. Co.

l. Red-White Valve Corp.

m. Walworth Co.

n. <Insert manufacturer.>

3. Type 3, Bronze Globe Valves with Renewable Seat and Metal Disc:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Milwaukee Valve Company.

h. NIBCO INC.

i. Walworth Co.

j. <Insert manufacturer.>

B. Bronze Globe Valves, General:  MSS SP-80, with ferrous-alloy handwheel.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type 1, Class 125, Bronze Globe Valves:  Bronze body with bronze disc[ and union-ring bonnet].

D. Type 1, Class 150, Bronze Globe Valves:  Bronze body with bronze disc[ and union-ring bonnet].

E. Type 1, Class 200, Bronze Globe Valves:  Bronze body with bronze disc[ and union-ring bonnet].

F. Type 2, Class 125, Bronze Globe Valves:  Bronze body with [nonmetallic] [PTFE or TFE] <Insert other> disc[ and union-ring bonnet].

G. Type 2, Class 150, Bronze Globe Valves:  Bronze body with [nonmetallic] [PTFE or TFE] <Insert other> disc[ and union-ring bonnet].

H. Type 2, Class 200, Bronze Globe Valves:  Bronze body with [nonmetallic] [PTFE or TFE] <Insert other> disc[ and union-ring bonnet].

I. Type 3, Class 125, Bronze Globe Valves:  Bronze body with bronze disc and renewable seat.[ Include union-ring bonnet.]

J. Type 3, Class 150, Bronze Globe Valves:  Bronze body with bronze disc and renewable seat.[ Include union-ring bonnet.]

K. Type 3, Class 200, Bronze Globe Valves:  Bronze body with bronze disc and renewable seat.[ Include union-ring bonnet.]

2.11 CAST-IRON GLOBE VALVES

Retain "Available" in first paragraph below for nonproprietary and delete "Available" for semiproprietary specifications.

A. [Available ]Manufacturers:

1. Type I, Cast-Iron Globe Valves with Metal Seats:

a. Cincinnati Valve Co.

b. Crane Co.; Crane Valve Group; Crane Valves.

c. Crane Co.; Crane Valve Group; Jenkins Valves.

d. Crane Co.; Crane Valve Group; Stockham Div.

e. Grinnell Corporation.

f. Hammond Valve.

g. Kitz Corporation of America.

h. Milwaukee Valve Company.

i. NIBCO INC.

j. Powell, Wm. Co.

k. Red-White Valve Corp.

l. Walworth Co.

m. <Insert manufacturer.>

B. Cast-Iron Globe Valves, General:  MSS SP-85.

Add specific materials, attributes, and features to paragraphs below to suit Project.

C. Type I, Class 125, Cast-Iron Globe Valves:  Gray-iron body with bronze seats.

D. Type I, Class 250, Cast-Iron Globe Valves:  Gray-iron body with bronze seats.

PART 3 -  EXECUTION

3.1 VALVE APPLICATIONS

Delete applications below if they are covered in corresponding piping Sections.

A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the following:

1. Shutoff Service:  Ball, butterfly[, or gate] [, gate, or plug] valves.

2. Throttling Service:  Angle, ball, butterfly, or globe valves.

3. Pump Discharge:  Spring-loaded, lift-disc check valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP class or CWP ratings may be substituted.

This Section is arranged to provide copper-alloy valves in NPS 2 (DN 50) and smaller and ferrous-alloy valves in NPS 2-1/2 (DN 65) and larger.  Edit sizes for copper- and ferrous-alloy valves to suit Project.  Many types of copper-alloy valves are made in at least NPS 4 (DN 100).  Many ferrous-alloy valves are made in NPS 2 (DN 50) and larger.

Caution:  Verify that valve classes and pressure and temperature ratings are adequate for system fluid.  Repeat each category listing if necessary and add required pressure range for each listing.  Indicate different pressure systems on Drawings.

Valves in categories below are recommended.  Delete valve types not required and add required types from Part 2 articles.

C. Chilled-Water Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  [Flangeless] [Single-flange], [150-psig (1035-kPa)] [175-psig (1207-kPa)] [200-psig (1380-kPa)] [250-psig (1725-kPa)] [300-psig (2070-kPa)] CWP rating, ferrous alloy, with [EPDM] <Insert other> liner.

4. Lift Check Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], [horizontal] [or] [vertical], bronze.

5. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

6. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

7. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger:  [Single] [Dual]-plate, [wafer] [wafer-lug] [double-flanged], Class  [125 or 150] [250 or 300] ferrous alloy.

8. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150] [200].

9. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

10. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [2] [3], Class  [125] [150] [200], bronze.

11. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

12. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

13. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

Delete low-pressure, compressed-air piping applications below if compressed-air valves are covered in Division 15 Section "Compressed-Air Piping."

D. Low-Pressure, Compressed-Air Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Equipment-Isolation Ball Valves, NPS 2 (DN 50) and Smaller:  Safety-exhaust, bronze.

3. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

4. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  [Flangeless] [Single-flange] [Flanged], [150-psig (1035-kPa)] [175-psig (1207-kPa)] [200-psig (1380-kPa)] [250-psig (1725-kPa)] [300-psig (2070-kPa)] CWP rating, ferrous alloy, with [NBR] <Insert other> liner.

5. Lift Check Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], [horizontal] [or] [vertical], bronze.

6. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

7. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

Caution:  Verify that check valves selected from first three subparagraphs below are suitable for low-pressure, compressed-air piping applications.

8. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger:  [Single] [Dual]-plate, [wafer] [wafer-lug] [double-flanged], Class  [125 or 150] [250 or 300] ferrous alloy.

9. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150].

10. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

11. Gate Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

12. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

13. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

14. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

E. Condenser Water Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

Single-flange or flanged butterfly valves in subparagraph below are required for dead-end service.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  [Flangeless] [Single-flange], [150-psig (1035-kPa)] [175-psig (1207-kPa)] [200-psig (1380-kPa)] [250-psig (1725-kPa)] [300-psig (2070-kPa)] CWP rating, ferrous alloy, with [EPDM] <Insert other> liner.

4. Lift Check Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], [horizontal] [or] [vertical], bronze.

5. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

6. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

7. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger:  [Single] [Dual]-plate, [wafer] [wafer-lug] [double-flanged], Class  [125 or 150] [250 or 300], ferrous alloy.

8. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150] [200].

9. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

10. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [2] [3], Class  [125] [150] [200], bronze.

11. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

12. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

13. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

F. Domestic Water Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  [Flangeless] [Single-flange], [150-psig (1035-kPa)] [175-psig (1207-kPa)] [200-psig (1380-kPa)] [250-psig (1725-kPa)] [300-psig (2070-kPa)] CWP rating, ferrous alloy, with EPDM liner.

4. Lift Check Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], [horizontal] [or] [vertical], bronze.

5. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

6. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

7. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger:  [Single] [Dual]-plate, [wafer] [wafer-lug] [double-flanged], Class  [125 or 150] [250 or 300], ferrous alloy.

8. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150] [200].

9. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

10. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [1] [2], Class  [125] [150] [200], bronze.

11. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

12. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

13. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

G. Heating Water Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

3. Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:  [Flangeless] [Single-flange], [150-psig (1035-kPa)] [175-psig (1207-kPa)] [200-psig (1380-kPa)] [250-psig (1725-kPa)] [300-psig (2070-kPa)] CWP rating, ferrous alloy, with [EPDM] <Insert other> liner.

4. Lift Check Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], [horizontal] [vertical], bronze.

5. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

6. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

Verify that wafer check valves selected from first subparagraph below are suitable for fluid temperature;  delete below if not suitable.

7. Wafer Check Valves, NPS 2-1/2 (DN 65) and Larger:  [Single] [Dual]-plate, [wafer] [wafer-lug] [double-flanged], Class  [125 or 150] [250 or 300], ferrous alloy.

8. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150] [200].

9. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

10. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [2] [3], Class  [125] [150] [200], bronze.

11. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

12. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

13. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

H. [Sanitary Waste] [and] [Storm Drainage] Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class 150, ferrous alloy.

3. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type  [3] [4], Class  [125] [150], bronze.

4. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [or] [II], Class 125, gray iron.

5. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [1] [2], Class  [125] [150], bronze.

6. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class 125, [NRS] [OS&Y], bronze-mounted cast iron.

7. Globe Valves, NPS 2 (DN 50) and Smaller:  Type  [1] [2], Class  [125] [150], bronze.

8. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class 125, cast iron.

I. Low-Pressure Steam Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class 150, ferrous alloy.

3. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150], bronze.

4. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class 125, gray iron.

5. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [2] [3], Class  [125] [150], bronze.

6. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class 125, [NRS] [OS&Y], bronze-mounted cast iron.

7. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150], bronze.

8. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class 125, bronze-mounted cast iron.

J. Steam Condensate Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 (DN 50) and Smaller:  [One] [Two] [Three]-piece, [400-psig (2760-kPa)] [600-psig (4140-kPa)] <Insert other> CWP rating, copper alloy.

2. Ball Valves, NPS 2-1/2 (DN 65) and Larger:  Class  [150] [300], ferrous alloy.

3. Swing Check Valves, NPS 2 (DN 50) and Smaller:  Type 4, Class  [125] [150] [200],  bronze.

4. Swing Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type II, Class  [125] [250], gray iron.

5. Spring-Loaded, Lift-Disc Check Valves, NPS 2 (DN 50) and Smaller:  Type IV, Class  [125 minimum] [150] [200].

6. Spring-Loaded, Lift-Disc Check Valves, NPS 2-1/2 (DN 65) and Larger:  Type  [I] [I or II] [II] [III], Class  [125] [250], cast iron.

7. Gate Valves, NPS 2 (DN 50) and Smaller:  Type  [2] [3], Class  [125] [150] [200], bronze.

8. Gate Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], [NRS] [OS&Y], bronze-mounted cast iron.

9. Globe Valves, NPS 2 (DN 50) and Smaller:  Type 2, Class  [125] [150] [200], bronze.

10. Globe Valves, NPS 2-1/2 (DN 65) and Larger:  Type I, Class  [125] [250], bronze-mounted cast iron.

K. Select valves, except wafer and flangeless types, with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller:  Solder-joint or threaded ends, except provide valves with threaded ends for [condenser water,] heating hot water, steam, and steam condensate services.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged [or threaded] ends.

3. For Copper Tubing, NPS 5 (DN 125) and Larger:  Flanged ends.

4. For Steel Piping, NPS 2 (DN 50) and Smaller:  Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Flanged [or threaded] ends.

6. For Steel Piping, NPS 5 (DN 125) and Larger:  Flanged ends.

3.2 VALVE INSTALLATION

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.

C. Locate valves for easy access and provide separate support where necessary.

D. Install valves in horizontal piping with stem at or above center of pipe.

E. Install valves in position to allow full stem movement.

F. Install check valves for proper direction of flow and as follows:

Edit check valve installation requirements to suit Project.  Delete check valves not required.

1. Swing Check Valves:  In horizontal position with hinge pin level.

2. Dual-Plate Check Valves:  In horizontal or vertical position, between flanges.

3. Lift Check Valves:  With stem upright and plumb.

3.3 JOINT CONSTRUCTION

A. Refer to Division 15 Section "[Basic Mechanical Materials and Methods] <Insert Section title>" for basic piping joint construction.

B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

3.4 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

END OF SECTION 15110
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