DIVISION 20 – MECHANICAL GENERAL
Section 20 21 16 – Piping Specialties

READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Piping Specialties” Work is shown in the Contract Documents.

B. Section includes

1. Positive displacement meters

2. Heat consumption meters

3. Pressure gages and pressure gage taps

4. Thermometers and thermometer wells

5. Static pressure gages

6. Filter gages

7. Expansion tanks

8. Air vents

9. Air separators

10. Strainers

11. Pump suction fittings, combination fittings

12. Flow indicators, controls, meters

13. Glycol specialties

14. Steam air vents, flash tanks, steam traps, blow down tanks

15. Pressure-reducing valves

16. Steam safety valves and steam condensate meters.  
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.

1. ARI (Air Conditioning and Refrigeration Institute)
2. ANSI (American National Standards Institute)
3. ASME (American Society of Mechanical Engineers)
a. ASME - Boiler and Pressure Vessel Codes, SEC VIII-D - Rules for Construction of Pressure Vessels.

b. ASME B40.1 - Gages - Pressure Indicating Dial Type - Elastic Element.

4. ASTM (American Society for Testing and Materials)
a. ASTM E1 - Standard Specification for ASTM Thermometers.

b. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers.

c. ASTM A105 - Forgings, Carbon Steel, for Piping Components.

d. ASTM A126 - Grey Iron Castings for Valves, Flanges, and Pipe Fittings.

e. ASTM A216 - Steel Casings, Carbon, Suitable for Fusion Welding, for High Temperature Service.

f. ASTM A395 - Ferric Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures.

5. AWWA (American Water Works Association)
a. AWWA C700 - Cold-Water Meters - Displacement Type, Bronze Main Case.

b. AWWA C701 - Cold-Water Meters - Turbine Type, for Customer Service.

c. AWWA C702 - Cold-Water Meters - Compound Type.

d. AWWA C706 - Direct-Reading Remote-Registration Systems for Cold-Water Meters.

e. AWWA M6 - Water Meters - Selection, Installation, Testing, and Maintenance.

6. FCI (Fluid Controls Institute)
a. FCI 69-1 Pressure Rating Standard for Steam Traps
7. UL (Underwriters Laboratories, Inc.)
a. UL 393 - Indicating Pressure Gages for Fire-Protection Service.

b. UL 404 - Gages, Indicating Pressure, for Compressed Gas Service.

List reference standards that are included within the text of this section. Edit the following as required for Project conditions.
1.3 SYSTEM DESCRIPTION
Use this article carefully; restrict statements to describe components used to assemble the system. Do not repeat statements made in the SUMMARY article; “Section includes” paragraph.
A. Use Thermostatic Steam Traps for:

1. Steam radiation units.

2. Convectors.

3. Unit ventilators.

4. Other similar terminal heating units.

B. Use Float and Thermostatic Traps for:

1. Unit heaters.

2. Converters.

3. Heating coils.

4. Steam separators.

5. Flash tanks.

6. Steam jacketed equipment.

7. Direct steam injected equipment.

8. De-aerators.

9. Absorption chillers.

10. Process equipment.

11. Main headers.

12. Branch lines.

C. Use Inverted Bucket Steam Traps for:

1. Main headers.

2. Branch lines.

3. Steam jacketed equipment.

4. Direct steam injected equipment.

5. De-aerators.

6. Absorption chillers.

1.4 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:

1. Product Data: Submit for manufactured products and assemblies required for this Project.

2. Manufacturer’s data and list indicating use, operating range, total range, accuracy, and location for manufactured components.

3. Submit product description, model, dimensions, component sizes, rough-in requirements, service sizes, and finishes.

4. Submit schedule indicating manufacturer, model number, size, location, rated capacity, load served, and features for each specialty.

5. Submit electrical characteristics and connection requirements.

Include the following paragraph for submission of physical samples for selection of finish, color, texture, etc.

6. Samples: Submit two pressure gages and thermometers.
7. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures, application, selection, and hookup configuration. Include pipe and accessory elevations.

8. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

9. Project Record Documents: Record actual locations of actual locations of components and instrumentation, flow controls, flow meters [___]. Submit inspection certificates for pressure vessels from [___]. Authority having jurisdiction.

10. Operation and Maintenance Data: Submit instructions for calibrating instruments, installation instructions, assembly views, servicing requirements, lubrication instruction, and replacement parts list.

1.5 PERFORMANCE REQUIREMENTS

Use this article carefully; restrict statements to identify system performance requirements or function criteria only.

A. Steam Traps:

1. Except as otherwise indicated, provide traps with continuous flow capacity of 150% of the condensing rate of the connected equipment. Where heat exchangers are indicated, provide traps with 200% maximum equipment condensing rate.

2. Pressure Differentials:

a. Low Pressure Systems (5 psi and less): 1/4 psi, 1/2 psi

b. Low Pressure Systems (15 psi maximum): 2 psi
c. Medium Pressure Steam (25 psi maximum): 5 psi
d. Medium Pressure Steam (40 psi maximum): 10 psi
e. Medium Pressure Steam (60 psi maximum): 15 psi
f. High Pressure Steam (100 psi maximum): 30 psi
g. High Pressure Steam (150 psi maximum): 40 psi
1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience and with service facilities within 100 miles of Project.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [and is approved by manufacturer].

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

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

C. Protect systems from entry of foreign materials by temporary covers, caps and closures, completing sections of the Work, and isolating parts of completed system until installation.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Section 01 35 43 Environmental Regulatory Requirements - Product Requirements.

B. Do not install instruments when areas are under construction, except for required rough in, taps, supports and test plugs.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 MAINTENANCE SERVICE

A. Section 01 78 23.13 - Operations and Maintenance Data: Maintenance service.

B. Provide monthly [___] visit for one [___] year starting from Date of Substantial Completion to make glycol fluid concentration analysis on site with refractive index measurement instrument. Detail findings with maintenance personnel in writing of corrective actions needed including analysis and amounts of glycol or water added.

1.11 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Provide two bottles of red gage oil for static pressure gages.
Supply two pressure gages with pulsation damper and dial thermometers.
Supply one extra 1, 10, 55 gallon drum of ethylene, propylene glycol.
Supply two service kits for each size and type of steam trap.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 POSITIVE DISPLACEMENT METERS (LIQUID)

Edit the following descriptive specifications to identify Project.

A. AWWA C700, AWWA C701, AWWA C702, positive displacement disc type suitable for fluid with bronze case and cast iron frost-proof, breakaway bottom cap, hermetically sealed register, remote reading to AWWA C706 or AWWA C706.

B. Meter: Brass body.

1. Service: Cold water, 122 degrees F; Hot water, 200 degrees F.

2. Nominal Flow: [___] gpm, or [___] cubic feet as required by Utility Company.  
3. Pressure Drop at Nominal Flow: [___] psi.

4. Maximum Flow: [___] gpm.

5. Maximum Operating Pressure: [___] psi.

6. Accuracy: 1-1/2 percent.

7. Maximum Counter Reading: [10 million gallons],  [100 million gallons] or [___] cubic feet as required by Utility Company.

8. Pipe Size: [1/2 inch], [3/4 inch][1 inch] [1 1/2 inch] [2 inch] [Insert Size].
2.2 COMPOUND TYPE WATER METERS

Edit the following descriptive specifications to identify Project.
A. Standards: 

1. AWWA C702

2. Remote Registration System, Direct Reading Type: AWWA C706.

3. Remote Registration System, Encoder Type: AWWA C707.

B. Body Design: Brass or Cast Iron with integral mainline and bypass meters; totalization meter.

1. Nominal Flow: [___] gpm, or [___] cubic feet as required by Utility Company

2. Pressure Drop at Nominal Flow: [___] psi.

3. Maximum Flow: [___] gpm, or [___] cubic feet as required by Utility Company.

4. Maximum Operating Pressure: [___] psi.

5. Accuracy: 1-1/2 percent.

6. Registration: In gallons or cubic feet as required by Utility Company.

7. Case: Bronze.

8. Pipe Size: [1/2 inch] [3/4 inch] [Insert Size].

9. Pipe Connection: [Threaded] [Flanged].

10. Remote Registration System: [Direct Reading Type, AWWA C706, modified with signal-transmitting assembly, low voltage connecting wiring, and remote register assembly as required by Utility Company] [Encoder Type, AWWA C707, modified with signal-transmitting assembly, low-voltage connecting wiring and remote register assembly as required by Utility Company].  
2.3 TURBINE-TYPE WATER METERS

Edit the following descriptive specifications to identify Project.
A. Standards: 

1. AWWA C702

2. Remote Registration System, Direct Reading Type: AWWA C706.

3. Remote Registration System, Encoder Type: AWWA C707.

B. Body Design: Brass or Cast Iron turbine type with totalization meter.

1. Nominal Flow: [___] gpm, or [___] cubic feet as required by Utility Company

2. Pressure Drop at Nominal Flow: [___] psi.

3. Maximum Flow: [___] gpm, or [___] cubic feet as required by Utility Company.

4. Maximum Operating Pressure: [___] psi.

5. Accuracy: 1-1/2 percent.

6. Registration: In gallons or cubic feet as required by Utility Company.

7. Case: Bronze.

8. Pipe Size: [1/2 inch] [3/4 inch][1 inch] [1 1/2 inch] [2 inch] [3 inch] [4 inch] [Insert Size].

9. Pipe Connection: [Threaded] [Flanged].

10. Remote Registration System: [Direct Reading Type, AWWA C706, modified with signal-transmitting assembly, low voltage connecting wiring, and remote register assembly as required by Utility Company] [Encoder Type, AWWA C707, modified with signal-transmitting assembly, low-voltage connecting wiring and remote register assembly as required by Utility Company].  
2.4 HEAT CONSUMPTION METERS

Edit the following descriptive specifications to identify Project.

A. Meter: Brass body turbine meter with magnetic drive register, platinum temperature sensors.

1. Maximum Service Temperature: 200 degrees F.

2. Nominal Flow: [___] gpm.

3. Pressure Drop at Nominal Flow: [___] psi.

4. Maximum Flow: [___] gpm.

5. Maximum Operating Pressure: [___] psi.

6. Accuracy: 1-1/2 percent.

7. Maximum Counter Reading: 1 million btuh.

8. Pipe Size: 1/2 inch, 3/4 inch.

9. Power: Alkaline Battery, Lithium Battery, 24 Volt converter.

2.5 LIQUID FLOW METERS

Edit the following descriptive specifications to identify Project.

A. Measuring Station: Type 316 stainless steel pitot type flow element with safety shut-off valves and quick coupling connections.

1. Support: Insert through welded threaded couplet, installed in threaded nipple pipe section, Inserted through welded threaded couplet with isolation valve and insert-retract mechanism.

a. Pressure rating: 275 psi.

b. Maximum temperature: 400 degrees F.

c. Accuracy: Plus 0.55 percent to minus 2.30 percent.

d. Labeling: Metal tag indicating design flow rate, reading for design flow rate, metered fluid, line size, station or location number.

B. Meter Set: Dry single diaphragm type gage with magnetic drive, 2-1/2 inch x 6 inch dial, stainless steel wetted metal parts, and direct reading of flow rate, with two 10 foot long nylon test hoses with fittings.

C. Portable Meter Set: Dry single diaphragm type gage with magnetic drive, 2-1/2 inch x 6 inch dial, stainless steel wetted metal parts, and direct reading of flow rate. Mounted in rust-proof carrying case with two 10 foot long rubber test hoses with brass valves or quick connections for measuring stations.

2.6 PRESSURE GAGES

Edit the following descriptive specifications to identify Project.

A. Manufacturers: Marsh, Trerice, US Gage, Weiss, Or Approved Equal.  
B. Gage: ASME B40.1, UL 393, UL 404 with bourdon tube, rotary brass movement, brass socket, front calibration adjustment, black scale on white background.

1. Case: steel, cast aluminum, fiberglass reinforced polypropylene, stainless steel or ABS.

2. Bourdon Tube: Brass, phosphor bronze, type 316 stainless steel.

3. Dial Size: 2 inch, 2-1/2 inch, 3-1/2 inch, 4 inch, 4-1/2 inch, 6 inch or 8-1/2 inch diameter.

4. Mid-Scale Accuracy: 1, 2, 1/2 percent.

5. Scale: Psi.

2.7 PRESSURE GAGE TAPS

Edit the following descriptive specifications to identify Project.

A. Needle Valve:

1. Brass, steel or stainless steel, 1/4 inch NPT for minimum 300 psi.

B. Ball Valve:

1. Brass or stainless steel, 1/8 inch NPT or 1/4 inch NPT for 250 psi.

C. Pulsation Damper:

1. Pressure snubber, brass with 1/4 inch NPT connections.

D. Siphon:

1. Steel, schedule 40 brass, iron or stainless steel, 1/4 inch NPT angle or straight pattern.

2.8 LIQUID IN GLASS THERMOMETERS
A. Metal-Case, Liquid in Glass Thermometer
1. Manufacturers: Marsh, Palmer Wahl, Trerice, Weiss, Or Approved Equal.  
2. Standard: ASME B40.20.

3. Case: [Cast Aluminum] [Insert Material]

4. Size: [7-inch] [9 inch] [12 inch] scale.

5. Case Form: [Back Angle] [Straight] unless otherwise indicated.

6. Tube: Glass with magnifying lens and [red] [blue] organic liquid.

7. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in [deg F][deg C] [deg F and deg C].

8. Window: Clear glass or Lexan.

9. Stem: Brass of length to suite installation.

a. Design for Thermowell Installation: Bare stem.

10. Connector: 3/4 inch, with ASME B1.1 screw threads.

11. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.  
Edit the following descriptive specifications to identify Project.

B. Metal-Case, Industrial Style, Liquid in Glass Thermometer

1. Manufacturers: Marsh, Palmer Wahl, Trerice, Weiss Or Approved Equal.  

2. Standard: ASME B40.20.

3. Case: [Cast Aluminum] [Insert Material]

4. Size: [7-inch] [9 inch] [12 inch] scale.

5. Case Form: [Adjustable Angel] [Back Angle] [Straight] unless otherwise indicated.

6. Tube: Glass with magnifying lens and [red] [blue] organic liquid.

7. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in [deg F][deg C] [deg F and deg C].

8. Window: Clear glass or Lexan.

9. Stem: Brass of length to suite installation.

a. Design for Thermowell Installation: Bare stem.

10. Connector: 1 1/4 inch, with ASME B1.1 screw threads.

11. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range

2.9 FILLED-SYSTEM DIAL THERMOMETERS

A. Manufacturers: Marsh, Palmer Wahl, Trerice, Weiss, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

B. Thermometer: ASME B40.20, stainless steel case, bimetallic helix actuated with silicone fluid damping, white with black markings and black pointer hermetically sealed lens, stainless steel stem.

1. Size: 2 inch, 2-1/2 inch, 3 inch, 3-1/2 inch or 5 inch diameter dial.

2. Lens: Clear glass or Lexan.

3. Accuracy: 1 percent.

4. Calibration: Degrees F.

OR

C. Thermometer: ASME B40.20, stainless steel case, adjustable angle with front calibration, bimetallic helix actuated with silicone fluid damping, white with black markings and black pointer hermetically sealed lens, stainless steel stem.

1. Size: 3 inch or 5 inch diameter dial.

2. Lens: Clear glass or Lexan.

3. Accuracy: 1 percent.

4. Calibration: Degrees F.

OR

D. Thermometer: ASME B40.20, stainless steel or drawn steel with enamel finish case, vapor or liquid actuated with brass or copper bulb, copper or bronze braided capillary, white with black markings and black pointer glass lens.

1. Size: 2-1/2 inch, 3-1/2 inch, 1/2 inch or 6 inch diameter dial.

2. Lens: Clear glass or Lexan.

3. Length of Capillary: Minimum 5 feet, 6 feet, 10 feet.

4. Accuracy: 2, 3 percent.

5. Calibration: Degrees F.

2.10 THERMOMETER SUPPORTS

A. Socket: Brass separable sockets for thermometer stems with or without extensions as required and with cap and chain.

B. Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts, with brass perforated stem.

2.11 TEMPERATURE AND PRESSURE GAGE TEST PLUGS
A. Description: Test station fitting made for insertion into pipe threadolet fitting.

B. Manufacturers: Sisco, Peterson Equipment Co, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

C. Body: Brass with nickel plate or stainless steel with core inserts and gasketed and threaded cap. 

D. Thread Size: [NPS 1/4] [NPS 1/2] ASME B1.20.1 pipe thread.

E. Minimum Pressure and Temperature Rating: [500 psig at 200 deg F] [Insert Rating] fitting for receiving 1/8 inch outside diameter pressure or temperature probe.

F. Core Inserts:

1. Neoprene core for temperatures up to 200 degrees F.

2. Nordel core for temperatures up to 350 degrees F.

3. Viton core for temperatures up to 400 degrees F.

2.12 TEST PLUG KITS

A. Furnish [one] [Insert Number] test plug kit(s) containing [one] [two] thermometer(s), on pressure gage and adapter. Thermometer sensing elements, pressure gage, and adapter probes shall be 1/8 inch outside diameter to fit test plugs and length to project into piping stream.

B. Low Range Thermometer: Small, bimetallic insertion type with 1 1/2 inch diameter dial and tapered-end sensing element. Dial range shall be minimum 25 to 125 deg F.

C. High Range Thermometer: Small, bimetallic insertion type with 1 1/2 inch diameter dial and tapered-end sensing element. Dial range shall be 0 to 220 deg F.

D. Pressure Gage: Small, Bourdon-tube insertion type with 3 inch diameter dial. Dial range shall be 0 to 200psig.

E. Carrying Case: Metal or Plastic case with formed instrument padding to accept all devices.

2.13 PRESSURE GAGES

Edit the following descriptive specifications to identify Project.

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Standard: ASME B40.10

2. Case: [Liquid-filled] [Sealed] [Open front, pressure relief] [Solid front, pressure relief] type(s); [cast aluminum or drawn steel], [3-1/2 inch] [4-1/2 inch] [6-inch] nominal diameter.

3. Pressure-Element Assembly: Bourdon tube.

4. Pressure Connection: Brass, with [NPS 1/4] [NPS 1/2] pipe threads and bottom-outlet type.

5. Movement: Mechanical, with link to pressure element and connection to pointer.

6. Dial: Nonereflective aluminum with permanently etched scale markings graduated in psi.

7. Pointer: Dark-colored metal.

8. Window: [Glass] [or] [plastic].

9. Ring: [Metal] [Brass] [Stainless steel].

B. Inclined Manometer:

1. Plastic with red liquid on white background with black figures, front calibration adjustment, 3 percent of full scale accuracy.

C. Accessories: Static pressure tips with compression fittings for bulkhead mounting, 1/4 inch diameter tubing.

2.14 EXPANSION TANKS

A. Manufacturers: Bell & Gossett, Amtrol, Taco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

B. Construction: Closed, welded steel; cleaned, prime coated, and supplied with steel support saddles; with tank fittings and taps for installation of accessories. Tank shall be factory tested after taps are installed and Labled in accordance with ASME Boiler and Pressure Vessel Code, Section Vlll Division 1 

1. Pressure rating: [100 psi] [125 psi] [Insert Rated Pressure].  
Use the following paragraph for one tank. When specifying more than one tank, use the expansion tank schedule at the end of this section.

2. Size: [___] diameter, [___] overall length, [___] capacity.

C. Gage Glass Set: Full height with dual manual shutoff valves, brass compression stops, guard, and [3/4 inch] [Insert Dimesion] diameter red line gage glass, and slotted metal glass guard.

D. Tank Drain Fitting: Brass body, nonferrous internal parts, 125 psig working pressure and 240 deg F maximum operating temperature; constructed to admit air to compression tank, drain water, and close off from system.

E. Quick Connect Air Inlet:

1. [Compressed Air: 75 inches of 1/4 inch diameter braided reinforced air hose, air chuck, check valve, and shut-off valve on supply from control air compressor.]

2. Expansion Tank: Inlet check valve, manual air vent, drain valve, and pressure relief valve.

F. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double check back flow prevention device, test cocks, strainer, vacuum breaker, and by-pass valves.

G. Hot Water Heating System:

1. Select expansion tank pressure relief valve at [___] psi maximum.

2. Set pressure reduction valve at select 5 to 12 psi.

H. Chilled Water System:

1. Select expansion tank pressure relief valve at [___] psi maximum.

2. Set pressure reduction valve at 5 to 12 psi. 

2.15 DIAPHRAGM-TYPE EXPANSION TANKS

Edit the following descriptive specifications to identify Project. For glycol systems, the EPDM (Ethylene- Propylene-Diene-Monomer) diaphragm is required.

A. Construction: Closed, welded steel; cleaned, prime coated, and supplied with steel support stand and tank fittings and taps for installation of accessories. Tank shall be factory tested after taps are installed and Labled in accordance with ASME Boiler and Pressure Vessel Code, Section Vlll Division 1 [and FDA approved and labled for potable water]. Tank shall have flexible butyl EPDM diaphragm securely sealed into tank.

B. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double check back flow prevention device, test cocks, strainer, vacuum breaker, and by-pass valves.

C. Tank drain fitting: Accessories: Pressure gage and tank drain; pre-charge to 12 psig.

D. Air Charge Fittings: Schrader valve, stainless steel with EPDM seats. Pre-charge to 12 psig.

E. Manufacturers:  Amtrol, Taco, Bell & Gossett, Or Approved Equal.  
Use the following paragraph for one tank. When specifying more than one tank, use the expansion tank schedule at the end of this section.

F. Size:

1. Capacity: [___].

2. Diameter: [___].

3. Length: [___]; Height: [___].  
2.16 AIR VENTS

A. Manufacturers: Bell & Gossett, Hoffman, Or Approved Equal.

Edit the following descriptive specifications to identify Project.

B. Manual Vent Valves: 

1. Body: Bronze.

2. Internal parts: Nonferrous.

3. Valve Operator: Screwdriver or thumbscrew.

4. Inlet Connection: NPS 1/2 inch. 

5. Discharge Connection: NPS 1/8 inch.

6. Maximum Operating Temperature: 225 deg F.

C. Automatic Vent Valves:

1. Description: Vent Valves designed to vent automatically with float principle.

2. Body: Bronze or Cast Iron.

3. Internal Parts: Nonferrous.

4. Operator: Noncorrosive metal float.

5. Inlet Connection: NPS 1/2 inch.

6. Discharge Connection: NPS 1/8 inch.

7. CWP Rating: 150 psig.

8. Maximum Operating Temperature: 240 deg F.

2.17 AIR SEPARATORS

Edit the following descriptive specifications to identify Project.

A. Tangential-Type Air Separators:

1. Tank: Welded steel, rated for 125 psig and 375 deg F maximum operating temperature. Factory tested after taps are fabricated and supports installed. Labeled according to ASME Boiler and Pressure Vessel Code Section Vlll, Division 1.

2. Air Collector Tube: Perforated stainless steel, constructed to direct released into expansion tank.

3. Tangential Inlet and Outlet Connections: Threaded for NPS 2 inches and smaller and Flanged connections for 2-1/2 inches and larger.

4. Blowdown Connection: Threaded.

5. Size: Meet maximum design flow capacity.

6. Strainer: Integral, internal, stainless steel strainer.

B. Dip Tube Fitting:

1. For 125 psig operating pressure; to prevent free air collected in boiler from rising into system.

2.18 STRAINERS

A. Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, high tensile strength cast iron with bolted cover and bottom drain connections.

2. End Connections: Threaded for NPS 2 inches and smaller, flanged for NPS 2-1/2 inches and larger.

3. Strainer screen: Stainless steel, [20] [40] [60] mesh startup strainer.

4. Low Pressure CWP Rating: 125 psig.

5. High Pressure CWP Rating: Above 125 psig. All steam strainers shall be rated for 250 psig steam.

6. Manufacturers: Hoffman, Armstron, Yarway, Spirax-Sarco, Watts, Or Approved Equal.

B. Basket Strainers:

1. Body: ASTM A 126, Class B, high tensile strength cast iron with bolted cover and bottom drain connections.

2. End Connections: Threaded for NPS 2 inches and smaller, flanged for NPS 2-1/2 inches and larger.

3. Strainer screen: Stainless steel, [40] [60] mesh startup strainer with 50 percent free area.

4. Low Pressure CWP Rating: 125 psig.

5. High Pressure CWP Rating: Above 125 psig. All steam strainers shall be rated for 250 psig steam.

6. Manufacturers: Hoffman, Armstron, Yarway, Spirax-Sarco, Watts, Or Approved Equal.

C. Steam Strainer Screens: 

1. Steam - 0.033” perforated 304 stainless steel screen (up to 4” dia.) 0.045" (over 4” dia.).

D. Water Strainer Screens: 

1. 0.057 inch perforated 304 stainless steel screen (up to 4 inch diameter, 1/8 inch over 4 inch diameter.

E. Provide blow-off valve on all strainers 2-1/2" and larger with blow-off discharge piped to nearest drain.

2.19 PUMP SUCTION FITTINGS

Edit the following descriptive specifications to identify Project.

A. Fitting: Angle pattern, cast-iron body. Threaded for 2 inch and smaller, flanged for 2-1/2 inch and larger. Rated for 175 psig working pressure, with inlet vanes, cylinder strainer with 3/16 inch diameter openings, disposable fine mesh strainer to fit over cylinder strainer, and permanent magnet located in flow stream and removable for cleaning.

B. Accessories: Adjustable foot support, blow-down tapping in bottom, gage tapping in side.

2.20 COMBINATION PUMP DISCHARGE VALVES

Edit the following descriptive specifications to identify Project.

A. Valves: Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psig operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless steel stem, and calibrated adjustment permitting flow regulation.

2.21 FLOW CONTROLS
Edit the following descriptive specifications to identify Project.

A. Manufacturers: Griswold, Flow Control Industries Inc., Custom Valve Concepts, Or Approved Equal.

B. Construction: Brass or bronze body with union on inlet and outlet, temperature and pressure test plug on inlet and outlet, combination blow-down and back-flush drain.

C. Calibration: Control flow within 5 percent of selected rating, over operating pressure range of 10 times minimum pressure required for control, maximum minimum pressure of 3.5 psig.

D. Control Mechanism: Stainless steel or nickel plated brass piston or regulator cup, operating against stainless steel helical or wave formed spring.

E. Accessories: In-line strainer on inlet and ball valve on outlet.

2.22 FLOW METERS
A. Manufacturers: Spriax-Sarco, Rosemount, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

B. Orifice type by-pass circuit with direct reading gage, soldered or flanged piping connections for 125 psig working pressure, with shut off valves, and drain and vent connections.

C. Direct reading with insert pitot tube, threaded coupling, for 150 psig working pressure, maximum 240 degrees F, 5 percent accuracy.

D. Cast iron, wafer type, stainless steel orifice insert flow meter for [___] psig working pressure, with read-out valves equipped with integral check-valves and caps with gaskets.

E. Calibrated, plug type balance valve with precision orifice, readout valves equipped with integral check valves and caps with gaskets, calibrated nameplate and indicating pointer.

F. Balance valve shall be globe style, cast iron or bronze, with hand wheel with vernier type ring setting and memory stop. Drain connection and readout valves shall be equipped with integral check valves and caps with gaskets.

Use the following meter controls description for steam flow meters

G. Steam Flow Meters:

1. Meter: Electrically operated remote transmitting steam flow meter with recorder and totalizer of continuous watt hour meter type for flush mounting on panel. Include electrical accessories for indicated service.

2. Transmitter: Provide mercury shut off, equalizer valves and condensate chamber with gate valves. Connect transmitter to condensate chamber with seamless copper tubing.

3. Panel: Provide floor mounted steel panel for mounting meter and transmitter.

4. Charts: Provide 25, 10" diameter evenly graduated, direct reading, 7-day charts, for range indicated above.

Use the following meter with any of the meters specified in Paragraphs D, E, or F.

H. Portable meter consisting of case containing one, 3 percent accuracy pressure gage with 0-60 feet pressure range, two, 3 percent accuracy pressure gages with 0-135 inches and 0-60 feet pressure ranges for 500 psig maximum working pressure. Color-coded hoses for low and high-pressure connections, and connectors suitable for connection to read-out valves.

2.23 RADIATOR VALVES

Edit the following descriptive specifications to identify Project.

A. Angle or straight pattern, rising stem, inside screw globe valve for 125 psig working pressure, with bronze body and integral union for screwed connections, renewable composition disc, plastic wheel handle for shutoff service, and lock-shield key cap and set screw memory bonnet for balancing service.

2.24 DIAPHRAGM-OPERATED SAFETY VALVES: ASME LABELED
A. Manufacturers: Bell & Gossett, Farris, Lonergon, Watts, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

1. Body: Bronze or brass.

2. Disc: Glass or carbon filled PTFE.

3. Seat: Brass.

4. Stem and springs: Stainless steel.

5. Stem Seals: EPDM O-rings.

6. Diaphragm: EPT.

7. Low inlet pressure check valve.

8. Inlet strainer: Stainless steel, removable without system shutdown.

9. Automatic, direct pressure actuated.capacities that are ASME certified and labeled.

10. Valve Size: Provide with capacity and operating pressure selected to suit system design conditions with operating pressure and capacity factory set and field adjustable. Capacities that are ASME Boiler and Pressure Vessel Code, Section lV certified and labeled.

2.25 GLYCOL CHARGING

A. Mixing Tank: 55 gallon steel drum with fittings suitable for filling and hand pump for charging, rubber hose for connection of hand pump to system.

B. Storage Tank: Closed type, welded steel constructed, tested and stamped in accordance with ASME Boiler and Pressure Vessel Code, Section Vlll, Division 1.; [100 psig] [125 psig] rating; cleaned, prime coated, and supplied with steel support saddles. Construct with taps for installation of accessories.
Use the air eliminator fitting with the diaphragm tank.

C. Expansion Tank: Diaphragm type, closed type with vent fitting with air separator, eliminator, and automatic air vent.

D. Air Pressure Reducing Station: Pressure reducing valve with shut-off valves, strainer, check valve and needle valve bypass.

2.26 GLYCOL SOLUTION

Edit the following descriptive specifications to identify Project.

A. Inhibited ethylene or propylene glycol and water solution mixed at 50 percent glycol - 50 percent water, suitable for operating temperatures from -40 degrees F to 250, 325, 350 degrees F.

2.27 STEAM AIR VENTS

A. Manufacturers: Armstrong, Bell & Gossett, Hoffman, Spirax-Sarco, Or Approved Equal.  
Edit the following descriptive specifications to identify Project.

B. 125 psig WSP:

1. Balanced Pressure Type: Cast brass body and cover; access to internal parts without disturbing piping; stainless steel bellows, stainless steel valve and seat.

C. 225 psig WSP:

1. Balanced Pressure Type: ASTM A126 cast iron body and cover; access to internal parts without disturbing piping; phosphor bronze bellows, stainless steel valve and seat. 

D. Manufacturer:  Hoffman, Spirax-Sarco, Armstrong, Or Approved Equal.

2.28 FLASH TANKS

Edit the following descriptive specifications to identify Project.

A. Tank:

1. Cylindrical vertical welded steel construction, closed type, with internal sparging tube, tested and Labeled in accordance with ASME Boiler and Pressure Vessel Code, Section VIII Division 1, 150 psig rating, cleaned, prime coated, and supplied with steel support legs.

2. Working Pressure: [100 psig] [125 psig].

3. Construct with nozzles and taps for installation of low pressure steam and condensate outlets, high pressure condensate inlet, air vent, safety valve.

4. Manufacturers: Ajax, Flakt-Woods, Penn Separator, Armstrong, Spirax-Sarco, Or Approved Equal.
2.29 STEAM TRAPS

A. Manufacturers: Armstrong, Hoffman, Spirax-Sarco, Or Approved Equal.

B. Comply with Fluid Controls Institute (FCI) Standard FCI 65-3 (Standards for Determining Industrial Steam Trap Capacity Rating), and FCI 69-1 (Pressure Rating Standard for Steam Traps). Bodies shall be manufactured to allow removal of cap and mechanism without disturbing pipe connections. Include heat treated steel valve and valve seat:

C. Float and Thermostatic:

1. Body and Cap: Cast iron.

2. End Connections: Threaded.

3. Head and Seat: Stainless steel.

4. Valve Retainer, Lever, and Guide Assembly: Stainless steel.

5. Bucket: Brass or stainless steel.

6. Vertical stabilizer tupe threaded into inlet opening and capped with solid baffle disc designed to prevent inrush of condensate from impinging on bucket.

7. Compressed, non-asbestos gasket.

8. Strainer: Integral with stainless steel strainer.

9. Air Vent: Automatic, stainless steel thermostatic vent.

10. Pressure Rating: 250 psig. Compressed non-asbestos gasket and stainless steel valve retainer, lever, and guide pin assembly.  Stainless steel bucket and automatic corrosion resistant air vent.  Cast iron or semi steel bodies.
2.30 PRESSURE REDUCING VALVES

Edit the following descriptive specifications to identify Project.

A. Manufacturers: Watts, Spirax-Sarco, Armstrong, Or Approved Equal. 

B. Provide ASME tested and certified valves. Provide valves with capacities based on ASME ratings at indicated accumulation and pressure setting.

C. Valves shall comply with Fluid Controls Institute Standard FCI 71-1

D. Bronze or cast iron body, stainless or chrome steel valve spring, stem, and trim, phosphor bronze diaphragm, with lifting levers, threaded up to 2 inches, flanged over 2 inches.

E. Accessories: Drip-pan elbow
F. Pressure Reducing Valves:
G. Fluids Controls Institute (FCI) Standard FCI 71-1. Provide cast iron body, ASME tested and certified valves; including lifting levers. Provide valves with capacities based on ASME ratings at indicated accumulation and pressure setting. Include drip pan elbow on each safety valve.

H. Internal Sensor: Provide spring-loaded single-seat valves with diaphragm. Include internal downstream pressure sensing port. Fabricate with semi steel body.

I. External Sensor: Provide single-seat valves either spring-loaded or designed for weight and levers. Include ports to allow connecting external piping to sense downstream pressure. Fabricate with high strength iron body.

J. Pilot Operated:  Fabricate body with ductile nodular iron.  Locate main valve diaphragm below main valve; mount pilot above main valve and connect directly to main valve body without pipe nipples.  Cover pilot diaphragm to protect diaphragm against dirt and spot accumulation.  Fit main valve stem with deflector seal to prevent pressure buildup in upper diaphragm chamber. Design unit to operate by sensing compressed air with external pilot.


2.31 STEAM CONDENSATE METERS

Edit the following descriptive specifications to identify Project.

A. Cast iron body, stainless steel rotor and gears, tungsten carbide bearings, bronze trim, vortex-type meter with vane type rotor.

B. Standard meter registers in gallons, lbs of condensate per hour, calibrated for water at 200 degrees F, with temperature correction chart, maximum total [1,000,000,] [10,000,000] gallons.  
2.32 REFRIGERATION MOISTURE AND LIQUID INDICATORS

A. Manufacturers: Henry, Parker, Or Approved Equal.

Edit the following descriptive specifications to identify Project requirements.

B. Indicators:

1. Single or double port type, UL listed.

2. Copper or brass body, flared or solder ends.

3. Sight glass, color-coded paper moisture indicator with removable element cartridge and plastic cap.

4. Maximum working pressure of 500, 460, 430 psig

5. Maximum temperature of 200 degrees F.

2.33 REFRIGERATION STRAINERS

A. Manufacturers: Henry, Parker, Or Approved Equal.

Edit the following descriptive specifications to identify Project requirements.

B. Straight Line or Angle Line Type: Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of stainless steel wire or monel reinforced with brass; for maximum working pressure of 430 psig.

C. Straight Line, Non-Cleanable Type: Steel shell, copper plated fittings, stainless steel wire screen, for maximum working pressure of [___] psig.

2.34 REFRIGERATION FILTER-DRIERS

A. Manufacturers: Henry, Parker, Or Approved Equal.

Edit the following descriptive specifications to identify Project requirements.

B. Replaceable Cartridge Angle Type:

1. Shell: ARI 710, UL listed, brass, steel, removable cap, for maximum working pressure of 350, 500 psig, [___] inches connections.

2. Filter Cartridge: Pleated media with integral end rings, stainless steel support, [___] sq in filter area ARI 730 rating for [___] tons.

3. Filter/Dryer Cartridge: Pleated media with solid core sieve with activated alumina, [___] sq in filter area ARI 730 rating for [___] tons.

4. Wax Removal Cartridge: Molded bonded core of activated charcoal with integral gaskets, [___] sq. in filter surface area, [___] cu in desiccant ARI 710 moisture rating of [___] drops.

C. Permanent Straight Through Type:

1. ARI 710, UL listed, steel shell with molded desiccant filter core, for maximum working pressure of 350, 400, 500 psig.

2. Rating: ARI 710 moisture rating of [___] drops, ARI 710 flow capacity of [___] tons, ARI 730 flow capacity of [___] tons.

2.35 REFRIGERATION RECEIVERS

A. Internal Diameter 6 inch and Smaller: ARI 495, UL listed, steel, brazed; 400 psig maximum pressure rating, with taps for inlet, outlet, and pressure relief valve.

B. Internal Diameter Over 6 inch: ARI 495, welded steel, tested and stamped in accordance with ASME SEC 8D; 400 psig with taps for liquid inlet and outlet valves, pressure relief valve, and magnetic liquid level indicator.

2.36 DRIP PANS

A. Drip pans shall be fabricated of corrosion resistant sheet metal with watertight joints. Edges shall be turned up 3” and reinforced with either structural angles or by edge rolled over 1/4” steel rod. Provide flanges for drain connection.

PART 3   EXECUTION

3.1 INSTALLATION

A. Install positive displacement meters in accordance with AWWA M6, with isolating valves on inlet and outlet. Provide full line size bypass with globe valve for liquid service meters.

B. Install one pressure gage per pump, with taps before strainers and on suction and discharge of pump; pipe to gage.

C. Install gage taps in piping.
D. Provide isolation valves on all equipment with hose-end drain valves.
E. Install pressure gages with pulsation dampers. Provide needle valve or ball valve to isolate each gage. Install siphon on gages in steam systems. Extend nipples and siphons to allow clearance from insulation.

F. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes smaller than 2-1/2 inches for installation of thermometer sockets. Ensure sockets allow clearance from insulation.

Coordinate location of gages with controls section.

G. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or sensor sockets. Where thermometers are provided on local panels, duct or pipe mounted thermometers are not required.

H. Coil and conceal excess capillary on remote element instruments.

I. Install static pressure gages to measure across filters and filter banks, (inlet to outlet). On multiple banks, provide manifold and single gage.

J. Provide instruments with scale ranges selected according to service with largest appropriate scale.

K. Install gages and thermometers in locations where they are easily read from normal operating level. Install vertical to 45 degrees off vertical.

L. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.

M. Locate test plugs, adjacent to thermometers and thermometer sockets, adjacent to pressure gages and pressure gage taps, adjacent to control device sockets as defined in Section 23 09 23 - Direct Digital Controls where indicated.

N. Where large air quantities can accumulate, provide enlarged air collection standpipes.

O. Provide manual air vents at system high points and as indicated.

P. For automatic air vents, provide vent tubing to nearest drain.

Q. Provide air separator on suction side of system circulation pump and connect to expansion tank.

R. Provide drain and hose connection with valve on strainer blow down connection.

S. Provide pump suction fitting on suction side of base mounted centrifugal pumps where indicated. Remove temporary strainers after cleaning systems.

T. Provide combination pump discharge valve on discharge side of base mounted centrifugal pumps where indicated.

U. Support pump fittings with floor mounted pipe and flange supports.

V. Provide radiator valves on water inlet to terminal heating units such as radiation, unit heaters, and fan coil units.

W. Provide radiator-balancing valves on water outlet from terminal heating units such as radiation, unit heaters, and fan coil units.

X. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers, and expansion tanks.

Y. Select system relief valve capacity so that it is greater than make-up pressure reducing valve capacity. Select equipment relief valve capacity to exceed rating of connected equipment.

Z. Pipe relief valve outlet to nearest floor drain.

AA. Where one line vents several relief valves, make cross sectional area equal to sum of individual vent areas.

AB. Feed glycol solution to system through make-up line with pressure regulator, venting system high points. Set to fill at 12 psig. Pressure system cold at 5 psig.

AC. Steam Traps:

1. Except as otherwise indicated, install trap in return piping adjacent to each item of equipment utilizing steam, at end of each steam main, and at each low point in steam piping system.

2. Install float and thermostatic traps for 35 psig or less. Use bucket type traps for applications and pressures up to 125 psig. Different traps may be required by application and configuration of system: attend MUST for approval prior to revising trap applications, listed above.
3. Install bypass piping, including vacuum breaker, around trap.

4. Provide minimum 3/4 inch size on steam mains and branches.

5. Install with union or flanged connections at both ends.

6. Provide gate valve and strainer at inlet, and gate valve and check valve at discharge.

7. Provide minimum 10 inch long, line size dirt pocket between apparatus and trap.

AD. In high pressure and medium pressure mains, provide 3/4 inch nipple in bottom of main, extending 3/4 inch into and above bottom of pipe. Provide dirt pocket with 1/2 inch high pressure thermostatic trap.

AE. Pressure reducing station: Pitch pilot control of pressure reducing valves downward to insure proper drainage. Connect pilot to top of downstream piping. Locate pressure gage as close as possible to pilot line connection. Do not change direction of downstream piping upstream of control line connection. Install inlet valve and strainer of same size as incoming steam supply line. Install valve on discharge piping same size as largest downstream piping. Install strainers in inlet piping at pressure reducing valves. Install safety valve on low pressure side of pressure reducing valves.

a. Single Stage: Install one pressure reducing valve designed for indicated pressure reduction.

b. Double Stage: Install two pressure reducing valves in series, each designed for indicated pressure reduction.

c. Parallel Stage: Provide valves for indicated pressure reductions. Install two pilot operated pressure reducing valves in parallel; provide one valve designed for one third of indicated flow; provide second valve designed for two thirds of indicated flow.

AF. Pressure-reducing station shall be one or two stages as required, indicated, to produce flat reduced pressure curve over range of capacity. Locate pilot operator control minimum 6 feet downstream of valve.

AG. Rate relief valves for pressure upstream of pressure reducing station, for full operating capacity. Set relief at maximum 20 percent above reduced pressure.

AH. Terminate relief valves to outdoors 2 feet minimum above roof. Provide drip pan elbow with drain connection to nearest floor drain.

Use caution in the following paragraph. These should be sized and indicated on the drawings to avoid excessive backpressure or excessive size.

AI. When several relief valve vents are connected to a common header, header cross section area shall equal sum of individual vent outlet areas.
AJ. Safety Valves and Vents: Extend piping though roof.  
AK. Packaged equipment with integral safeties, valves, controls, pumps, traps, flash tanks, etc. are not allowed, with the exception of condensate pumps and semi-instantaneous water heaters. Design each system to include all standard requirements for each component, see, other sections to reference complete standards.

AL. Controls: Direct Digital Controls shall be utilized. Valve actuators (heat exchangers) shall be pneumatic utilizing plant compressed air system.
3.2 FIELD QUALITY CONTROL

A. Section 01 45 29 – Quality Control; Testing Laboratory Services Test for strength of glycol and water solution and submit written test results.

3.3 CLEANING

A. 01 74 00 - Cleaning: Requirements for cleaning.

B. Clean and flush glycol system before adding glycol solution.

3.4 PROTECTION OF INSTALLED CONSTRUCTION

A. Remove thermostatic elements from steam traps during temporary and trial usage, and until system has been operated and dirt pockets cleaned of sediment and scale.

B. Do not install hydronic and steam pressure gages until after systems are pressure tested.  
PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
and revisions

02/17/2015 Revisions to manufacturers for Flow Controls (2.21) and Flow Meters (2.22) to resolve sole source issues and comply w/ Aviation Mechanical Standards. 
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