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SECTION 232216 - STEAM AND CONDENSATE PIPING SPECIALTIES
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes the following piping specialties for LP steam less than 15 psig (104 kPa) and condensate piping:

1. Strainers.

2. Safety valves.

3. Pressure-reducing valves.

4. Steam traps.

5. Thermostatic air vents and vacuum breakers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of the following:

1. Pressure-reducing and safety valve.

2. Steam trap.

3. Air vent and vacuum breaker.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. ASME Compliance: Safety valves and pressure vessels shall bear the appropriate ASME label.

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 PERFORMANCE REQUIREMENTS

Performance requirements in this article are for the piping system. Individual components may have higher pressure or temperature ratings.

A. Components and installation shall be capable of withstanding the following minimum working pressures and temperatures unless otherwise indicated:

Insert minimum working pressure for system in "LP Steam Piping" Subparagraph below.

1. LP Steam Piping: <Insert psig (kPa)>.

Insert or retain minimum working pressure and temperature for systems in "Condensate Piping" and "Makeup-Water Piping" subparagraphs below.

2. Condensate Piping: <Insert psig (kPa)> at [250 deg F (121 deg C)] <Insert temperature>.

3. Makeup-Water Piping: [80 psig (552 kPa)] <Insert value> at [150 deg F (66 deg C)] <Insert temperature>.

4. Blowdown-Drain Piping: Equal to pressure of the piping system to which it is attached.

5. Air-Vent and Vacuum-Breaker Piping: Equal to pressure of the piping system to which it is attached.

6. Safety-Valve-Inlet and -Outlet Piping: Equal to pressure of the piping system to which it is attached.

2.2 VALVES

A. Gate, Globe, Check, Ball, and Butterfly Valves: Comply with requirements specified in Section 230523 "General-Duty Valves for HVAC Piping."

B. Stop-Check Valves:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. A.Y. McDonald Mfg. Co.

b. Cincinnati Valve Company.

c. Crane; Crane Energy Flow Solutions.

d. Jenkins Valves.

e. <Insert manufacturer's name>.

3. Body and Bonnet: Malleable iron.

4. End Connections: Flanged.

5. Disc: Cylindrical with removable liner and machined seat.

6. Stem: Brass alloy.

7. Operator: Outside screw and yoke with cast-iron handwheel.

8. Packing: Polytetrafluoroethylene-impregnated packing with two-piece packing gland assembly.

9. Pressure Class: 250.

2.3 STRAINERS

A. Y-Pattern Strainers:

1. Body: ASTM A 126, Class B cast iron, with bolted cover and bottom drain connection.

2. End Connections: Threaded ends for strainers NPS 2 (DN 50) and smaller; flanged ends for strainers NPS 2-1/2 (DN 65) and larger.

In "Strainer Screen" Subparagraph below, the larger mesh numbers have larger passages, thus allowing larger objects to pass.

3. Strainer Screen: Stainless-steel, [20] [40] [60]-mesh strainer, or perforated stainless-steel basket.

4. Tapped blowoff plug.

5. CWP Rating: 250-psig (1725-kPa) working steam pressure.

2.4 SAFETY VALVES

Valves in paragraph below are available in NPS 1/2 through NPS 2-1/2 (DN 15 through DN 65).

A. [Bronze] [or] [Brass] Safety Valves: ASME labeled.

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Armstrong International, Inc.

b. Kunkle Valve.

c. Spirax Sarco, Inc.

d. Watts Regulator Co.

e. <Insert manufacturer's name>.

3. Disc Material: Forged copper alloy.

4. End Connections: Threaded inlet and outlet.

5. Spring: Fully enclosed steel spring with adjustable pressure range and positive shutoff, factory set and sealed.

6. Pressure Class: 250.

7. Drip-Pan Elbow: Cast iron and having threaded inlet and outlet with threads complying with ASME B1.20.1.

8. Size and Capacity: As required for equipment according to ASME Boiler and Pressure Vessel Code.

2.5 PRESSURE-REDUCING VALVES

Retain "Manufacturers" Paragraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

A. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

B. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

1. Armstrong International, Inc.

2. Hoffman Specialty.

3. Leslie Controls, Inc.

4. Spence Engineering Company, Inc.

5. Spirax Sarco, Inc.

6. <Insert manufacturer's name>.

C. ASME labeled.

Schedule pressure-reducing valves and include size, capacity, minimum length of straight pipe on both sides of valve, and inlet and outlet pressures. Retain pressure-reducing valves to develop no more than 85 dBA at an elevation of 3 feet (1 m) above adjacent floor and at 3 feet (1 m) in any direction. Use Schedule 80 minimum for piping inlet and outlet connections to pressure-reducing valves, to achieve the required sound level, or use sound attenuators.

D. Size, Capacity, and Pressure Rating: Factory set for inlet and outlet pressures indicated.

E. Description: Pilot-actuated, diaphragm type, with adjustable pressure range and positive shutoff.

F. Body: Cast iron.

G. End Connections: Threaded connections for valves NPS 2 (DN 50) and smaller and flanged connections for valves NPS 2-1/2 (DN 65) and larger.

H. Trim: Hardened stainless steel.

I. Head and Seat: Replaceable, main head stem guide fitted with flushing and pressure-arresting device cover over pilot diaphragm.

J. Gaskets: Non-asbestos materials.

If Project has more than one type or size of pressure-reducing valve, delete "Capacities and Characteristics" Paragraph below and schedule pressure-reducing valve performance on Drawings.

K. Capacities and Characteristics:

1. Steam Flow Rate: <Insert lb/h (kg/s)>.

2. Inlet Pressure: <Insert psig (kPa)>.

3. Outlet Set Pressure: <Insert psig (kPa)>.

4. Pressure Loss (Wide Open): <Insert psig (kPa)>.

2.6 STEAM TRAPS

A. Thermostatic Traps:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Armstrong International, Inc.

b. Barnes & Jones, Inc.

c. Dunham-Bush, Inc.

d. Hoffman Specialty.

e. Spirax Sarco, Inc.

f. Sterling.

g. <Insert manufacturer's name>.

3. Body: Bronze angle-pattern body with integral union tailpiece and screw-in cap.

4. Trap Type: Balanced-pressure.

5. Bellows: Stainless steel or monel.

6. Head and Seat: Replaceable, hardened stainless steel.

7. Pressure Class: 125.

B. Float and Thermostatic Traps:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Armstrong International, Inc.

b. Barnes & Jones, Inc.

c. Dunham-Bush, Inc.

d. Hoffman Specialty.

e. Spirax Sarco, Inc.

f. Sterling.

g. <Insert manufacturer's name>.

3. Body and Bolted Cap: ASTM A 126, cast iron.

4. End Connections: Threaded.

5. Float Mechanism: Replaceable, stainless steel.

6. Head and Seat: Hardened stainless steel.

7. Trap Type: Balanced pressure.

8. Thermostatic Bellows: Stainless steel or monel.

9. Thermostatic air vent capable of withstanding 45 deg F (25 deg C) of superheat and resisting water hammer without sustaining damage.

Retain "Vacuum Breaker" Subparagraph below for optional vacuum breaker.

10. Vacuum Breaker: Thermostatic with phosphor bronze bellows, and stainless-steel cage, valve, and seat.

11. Maximum Operating Pressure: 125 psig (860 kPa).

2.7 THERMOSTATIC AIR VENTS AND VACUUM BREAKERS

A. Thermostatic Air Vents:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Armstrong International, Inc.

b. Barnes & Jones, Inc.

c. Dunham-Bush, Inc.

d. Hoffman Specialty.

e. Spirax Sarco, Inc.

f. Sterling.

g. <Insert manufacturer's name>.

3. Body: Cast iron, bronze, or stainless steel.

4. End Connections: Threaded.

5. Float, Valve, and Seat: Stainless steel.

6. Thermostatic Element: Phosphor bronze bellows in a stainless-steel cage.

7. Pressure Rating: [125 psig (861 kPa)] [300 psig (2068 kPa)] <Insert value>.

8. Maximum Temperature Rating: [350 deg F (177 deg C)] <Insert temperature>.

B. Vacuum Breakers:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Armstrong International, Inc.

b. Dunham-Bush, Inc.

c. Hoffman Specialty.

d. Johnson Corporation (The).

e. Spirax Sarco, Inc.

f. <Insert manufacturer's name>.

3. Body: Cast iron, bronze, or stainless steel.

4. End Connections: Threaded.

5. Sealing Ball, Retainer, Spring, and Screen: Stainless steel.

6. O-Ring Seal: EPR.

7. Pressure Rating: [125 psig (861 kPa)] [300 psig (2068 kPa)] <Insert value>.

8. Maximum Temperature Rating: [350 deg F (177 deg C)] <Insert temperature>.

2.8 FLEXIBLE CONNECTORS

A. Stainless-Steel Bellows, Flexible Connectors:

Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Duraflex, Inc.

b. Flexicraft Industries.

c. Hyspan Precision Products, Inc.

d. Mason Industries, Inc.

e. Metraflex Company (The).

f. Twin City Hose, Inc.

g. <Insert manufacturer's name>.

3. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforced, protective jacket.

4. End Connections: Threaded or flanged to match equipment connected.

5. Performance: Capable of 3/4-inch (20-mm) misalignment.

6. CWP Rating: 150 psig (1035 kPa).

7. Maximum Operating Temperature: 250 deg F (121 deg C).

PART 3 -  EXECUTION

3.1 VALVE APPLICATIONS

A. Install shutoff duty valves at branch connections to steam supply mains, at steam supply connections to equipment, and at the outlet of steam traps.

B. Install safety valves on pressure-reducing stations and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install safety-valve discharge piping, without valves, to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1, for installation requirements.

3.2 PIPING INSTALLATION

A. Install piping to permit valve servicing.

B. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) full port-ball valve, and short NPS 3/4 (DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.

C. Install valves according to Section 230523 "General-Duty Valves for HVAC Piping."

D. Install unions in piping, [NPS 2 (DN 50)] <Insert pipe size> and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.

E. Install flanges in piping, [NPS 2-1/2 (DN 65)] <Insert pipe size> and larger, at final connections of equipment and elsewhere as indicated.

F. Install shutoff valve immediately upstream of each dielectric fitting.

G. Install strainers on supply side of control valves, pressure-reducing valves, traps, and elsewhere as indicated. Install NPS 3/4 (DN 20) nipple and full port ball valve in blowdown connection of strainers NPS 2 (DN 50) and larger. Match size of strainer blowoff connection for strainers smaller than NPS 2 (DN 50).

3.3 STEAM-TRAP INSTALLATION

A. Install steam traps in accessible locations as close as possible to connected equipment.

B. Install full-port ball valve, strainer, and union upstream from trap; install union, check valve, and full-port ball valve downstream from trap unless otherwise indicated.

3.4 PRESSURE-REDUCING VALVE INSTALLATION

Consult manufacturers for proper installation of piping to and from pressure-reducing valves.

A. Install pressure-reducing valves in accessible location for maintenance and inspection.

B. Install bypass piping around pressure-reducing valves, with globe valve equal in size to area of pressure-reducing valve seat ring, unless otherwise indicated.

C. Install gate valves on both sides of pressure-reducing valves.

D. Install unions or flanges on both sides of pressure-reducing valves having threaded- or flanged-end connections, respectively.

E. Install pressure gages on low-pressure side of pressure-reducing valves after the bypass connection according to Section 230519 "Meters and Gages for HVAC Piping."

F. Install strainers upstream for pressure-reducing valve.

G. Install safety valve downstream from pressure-reducing valve station.

3.5 SAFETY VALVE INSTALLATION

Retain first option in first paragraph below for HP systems; retain second option for LP systems; retain third option for combination HP and LP systems.

A. Install safety valves according to [ASME B31.1, "Power Piping."] [ASME B31.9, "Building Services Piping."] [ASME B31.1, "Power Piping"; and ASME B31.9, "Building Services Piping."]

B. Pipe safety-valve discharge without valves to atmosphere outside the building.

C. Install drip-pan elbow fitting adjacent to safety valve and pipe drain connection to nearest floor drain.

D. Install exhaust head with drain to waste, on vents equal to or larger than NPS 2-1/2 (DN 65).

3.6 TERMINAL EQUIPMENT CONNECTIONS

Specify access doors and panels for walls and ceilings in Section 083113 "Access Doors and Frames." Show locations of access doors and panels on Drawings, and coordinate with architectural reflected ceiling and wall elevation Drawings.

A. Install traps and control valves in accessible locations close to connected equipment.

B. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.

C. Install vacuum breakers downstream from control valve, close to coil inlet connection.
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