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SECTION 232116 - HYDRONIC 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.

Access Product MasterSpec Sections:

<Double click here to view the list of manufacturer Sections available at ProductMasterSpec.com.>
Revise this Section by deleting and inserting text to meet Project-specific requirements.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Hydronic specialty valves.

2. Air-control devices.

3. Separators.

4. Strainers.

5. Connectors.

6. Controllers.

7. Pre-assembled distribution manifolds.

8. Backflow preventers.

9. Boiler trim kits.

10. Heat meter.

B. Related Requirements:

Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Section 230516 "Expansion Fittings and Loops for HVAC Piping" for expansion fittings and loops.

2. Section 230523.11 "Globe Valves for HVAC Piping" for specification and installation requirements for globe valves common to most piping systems.

3. Section 230523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.

4. Section 230523.13 "Butterfly Valves for HVAC Piping" for specification and installation requirements for butterfly valves common to most piping systems.

5. Section 230523.14 "Check Valves for HVAC Piping" for specification and installation requirements for check valves common to most piping systems.

6. Section 230523.15 "Gate Valves for HVAC Piping" for specification and installation requirements for gate valves common to most piping systems.

7. Section 230923.11 "Control Valves" for automatic control valve and sensor specifications, installation requirements, and locations.

1.2 ACTION SUBMITTALS

Action submittals are submittals requiring responsive action and return of reviewed documents to Contractor.

A. Product Data: For each type of product:

1. Include construction details and material descriptions for hydronic piping specialties.

2. Include rated capacities, operating characteristics, and furnished specialties and accessories.

3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, operation, and maintenance manuals.

1.4 MAINTENANCE MATERIAL SUBMITTALS

Retain "Differential Pressure Meter" Paragraph below if retaining calibrated-orifice, balancing valves in Part 2.

A. Differential Pressure Meter: For each type of balancing valve and automatic flow control valve, include flowmeter, probes, hoses, flow charts, and carrying case.

1.5 QUALITY ASSURANCE

A. Pipe Welding: Qualify procedures and operators in accordance with ASME Boiler and Pressure Vessel Code: Section IX.

B. Safety Valves and Pressure Vessels: To bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

PART 2 -  PRODUCTS

Manufacturers and products listed in this Section are neither recommended nor endorsed by the AIA or Deltek. Before selecting manufacturers and products, verify availability, suitability for intended applications, and compliance with minimum performance requirements. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."
Product options commonly available from manufacturers are included in square brackets throughout the Section Text. Not every manufacturer listed can provide every option offered; verify availability with manufacturers. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."
2.1 HYDRONIC SPECIALTY VALVES

MSS SP-122, "Plastic Industrial Ball Valves," is a standard for plastic ball valves. It is not comprehensive and additional data may be required for certain applications. In general, end types and pressure and temperature ratings are required. No applicable standards are available for plastic butterfly or check valves. CPVC piping in this Section is rated for up to 180 deg F (82 deg C). Verify that plastic valves are adequate for operating temperature of piping systems.

A. Plastic Ball 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 one of the following:

a. American Valve, Inc.

b. Asahi/America.

c. Charlotte Pipe and Foundry Company.

d. Colonial Engineering, Inc.

e. Georg Fischer Inc.

f. Hayward Flow Control.

g. IPEX USA LLC.

h. Jomar Valve.

i. KBI (King Bros. Industries).

j. Legend Valve & Fitting, Inc.

k. NIBCO INC.

l. Plast-O-Matic Valves, Inc.

m. SMC The Specialty Mfg. Co.

n. Thermoplastic Valves, Inc.

o. WATTS.

p. <Insert manufacturer's name>.

2. Body: One-, two-, or three-piece CPVC or PVC to match piping.

3. Ball: Full-port CPVC or PVC to match piping.

4. Seats: PTFE.

5. Seals: EPDM.

6. End Connections: Socket, union, or flanged.

7. Handle Style: Tee shape.

8. CWP Rating: Equal to piping service.

9. Maximum Operating Temperature: Equal to piping service.

Not all manufacturers comply with the standard in subparagraph below.

10. Comply with MSS SP-122.

Large plastic butterfly valves may have reduced pressure ratings.

B. Plastic Butterfly 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 one of the following:

a. American Valve, Inc.

b. Asahi/America.

c. Colonial Engineering, Inc.

d. Georg Fischer Inc.

e. Hayward Flow Control.

f. IPEX USA LLC.

g. Legend Valve & Fitting, Inc.

h. NIBCO INC.

i. Plast-O-Matic Valves, Inc.

j. SMC The Specialty Mfg. Co.

k. Thermoplastic Valves, Inc.

l. WATTS.

m. <Insert manufacturer’s name>.

2. Body: PVC or CPVC to match piping wafer type for installation between flanges.

3. Disc: EPDM-coated steel.

4. Seats: PTFE.

5. Handle Style: Locking lever.

6. CWP Rating: Equal to piping service.

7. Maximum Operating Temperature: Equal to piping service.

C. Plastic 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 one of the following:

a. American Valve, Inc.

b. Asahi/America.

c. Colonial Engineering, Inc.

d. Georg Fischer Inc.

e. Hayward Flow Control.

f. IPEX USA LLC.

g. KBI (King Bros. Industries).

h. Legend Valve & Fitting, Inc.

i. NIBCO INC.

j. Plast-O-Matic Valves, Inc.

k. SMC The Specialty Mfg. Co.

l. Thermoplastic Valves, Inc.

m. WATTS.

n. <Insert manufacturer's name>.

2. Body: Bronze, ball or plug type with calibrated orifice or venturi.

3. Ball: Brass or stainless steel.

4. Plug: Resin.

5. Seat: PTFE.

6. End Connections: Threaded or socket.

7. Pressure Gauge Connections: Integral seals for portable differential pressure meter.

8. Handle Style: Lever, with memory stop to retain set position.

9. CWP Rating: Minimum 125 psig (860 kPa).

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

D. Low-Lead Serviceable Inline Check Valves: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

Valve NA51 Series is a Low-Lead Serviceable Spring Check Valve for plumbing and hydronics. For more information, see www.caleffi.com/usa/en-us/catalogue/serviceable-flow-check-valve-low-lead-na51200.

NA51 Series is ideal for residential and commercial applications and features union connections with a variety of end connection options for easy installation and maintenance.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; NA51 Series or comparable product by one of the following:

a. Apollo IPS.
b. Bonomi.
c. <Insert manufacturer's name>.

2. Description: Low-lead serviceable inline spring check valves ensure water only flows in a single direction of a hydronic system. The NA51 Series described here is ideal for residential and commercial applications and features union connections with a variety of end connection options for easy installation and maintenance.

3. Standards:

a. NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

b. Complies with codes IPC, IRC, UPC and NPC.

c. ASTM F1807 PEX crimp fittings.

d. ASTM F1960 PEX expansion fittings.

4. Maximum Working Pressure: 150 psig (1034 kPa).
5. Operating Temperature Range: 
a. 32 to 150 deg F (0 to 65 deg C) for [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

b. 32 to 250 deg F (0 to 120 deg C) for [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)].
6. Maximum Temperature, for one hour: 190 deg F (88 deg C).
7. Opening Pressure Differential:

a. NPS 1/2 to NPS 1-1/4 (DN 15 to DN 32): 0.25 psig (1.7 kPa).

b. NPS 1-1/2 to NPS 2 (DN 40 to DN 50): 0.50 psig (3.4 kPa).

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

8. Flow Capacity:

a. NPS 1/2 (DN 15) and NPS 3/4 (DN 20): Cv 17 (Kv 14.7).

b. NPS 1 (DN 25) and NPS 1-1/4 (DN 32): Cv 30 (Kv 26).

c. NPS 1-1/2 (DN 40) and NPS 2 (DN 50): Cv 75 (Kv 65).

9. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

10. Seals: Peroxide-cured EPDM.

11. Union End Connections: Inlet and Outlet:
a. [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)]: [NPT female threaded] [NPT male threaded] [Solder] [Press] [PEX crimp] [PEX expansion]. 

b. [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)]: [NPT female threaded] [NPT male threaded] [Solder] [Press].

12. Body Material: Stainless steel.

13. Replaceable Check Valve: Nitrile butadiene rubber, polyoxymethylene.

14. Fitting Tailpieces: Low-lead brass or copper.

Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.

15. Isolation Ball Valves: Inlet and outlet low-lead brass, for check valve size [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)].
E. Bronze, Calibrated-Orifice, Balancing 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 one of the following:

a. Armstrong Pumps, Inc.

b. Bell & Gossett; a Xylem brand.

c. Flow Design, Inc.

d. Gerand Engineering Co.

e. Grinnell G-Fire by Johnson Controls Company.

f. Griswold Controls.

g. Hays Fluid Controls.

h. HCI; Hydronics Components Inc.

i. Nexus Valve, Inc.

j. NIBCO INC.

k. NuTech Hydronic Specialty Products.

l. Oventrop Corporation.

m. Red-White Valve Corp.

n. TACO Comfort Solutions, Inc.

o. Tour & Andersson; available through Victaulic Company.

p. Tunstall Corporation.

q. Victaulic Company.

r. <Insert manufacturer's name>.

2. Body: Bronze, ball or plug type with calibrated orifice or venturi.

3. Ball: Brass or stainless steel.

4. Plug: Resin.

5. Seat: PTFE.

6. End Connections: Threaded or socket.

7. Pressure Gauge Connections: Integral seals for portable differential pressure meter.

8. Handle Style: Lever, with memory stop to retain set position.

9. CWP Rating: Minimum 125 psig (860 kPa).

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

F. Cast-Iron or Steel, Calibrated-Orifice, Balancing 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 one of the following:

a. Armstrong Pumps, Inc.

b. Bell & Gossett; a Xylem brand.

c. Flow Design, Inc.

d. Gerand Engineering Co.

e. Grinnell G-Fire by Johnson Controls Company.

f. Griswold Controls.

g. Hays Fluid Controls.

h. HCI; Hydronics Components Inc.

i. Nexus Valve, Inc.

j. NIBCO INC.

k. NuTech Hydronic Specialty Products.

l. Oventrop Corporation.

m. Red-White Valve Corp.

n. TACO Comfort Solutions, Inc.

o. Tour & Andersson; available through Victaulic Company.

p. Tunstall Corporation.

q. Victaulic Company.

r. <Insert manufacturer’s name>.

2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi.

3. Ball: Brass or stainless steel.

4. Stem Seals: EPDM O-rings.

5. Disc: Glass and carbon-filled PTFE.

6. Seat: PTFE.

7. End Connections: Flanged or grooved.

8. Pressure Gauge Connections: Integral seals for portable differential pressure meter.

9. Handle Style: Lever, with memory stop to retain set position.

10. CWP Rating: Minimum 125 psig (860 kPa).

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

G. Static Fixed Orifice Balancing Valves: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on 130 Series, see www.caleffi.com/usa/en-us/catalogue/flo-settm-static-balancing-valve-fixed-orifice-low-lead-130400a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 130 Series Flo-Set or comparable product by one of the following:

a. Armstrong.
b. Red White Valve.

c. <Insert manufacturer's name>.

2. Standard:

a. NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

3. Valve:

a. Provided with two pressure test ports.

b. Low-lead brass, peroxide-cured EPDM.

4. Knob: Precise valve flow adjustment with six full turns, 10 decimal graduations; PA6G30 Polymer, and memory stop feature.

5. Maximum Working Pressure: 232 psig (1600 kPa).
6. Working Temperature Range: Minus 4 to 250 deg F (minus 20 to 121 deg C).
7. Body, Bonnet, and Control Stem Material: DZR low-lead brass.

PTFE in "Stem Guide Bearing" Subparagraph below prevents noise and vibration.

8. Stem Guide Bearing: PTFE.

9. Characterized Plug: Stainless steel for smooth adjustment.

10. Double O-rings: Isolating control stem threads from system fluid prevent seizing from scale for long operating life.

11. Valve Plug: Stainless steel.

12. Connections: NPT female threaded.

13. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

14. Seals: Peroxide-cured EPDM.

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

15. Flow Capacity:

a. NPS 1/2 (DN 15); Cv 3.7 (Kv 3.2).

b. NPS 3/4 (DN 20); Cv 5.1 (Kv 4.4).

c. NPS 1 (DN 25); Cv 8.8 (Kv 7.6).

d. NPS 1-1/4 (DN 32); Cv 14.0 (Kv 12.0).

e. NPS 1-1/2 (DN 40); Cv 19.7 (Kv 16.4).

f. NPS 2 (DN 50); Cv 30.5 (Kv 26.3).

Insulation shell in "Insulation Shell" Subparagraph below is optional and provided separately for field installation.

16. Insulation shell.

Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.

17. Isolation Ball Valves: Inlet and outlet low-lead brass.

H. Static Variable Orifice Balancing Valves: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

Valve 142 Series is supplied with threaded connections. For more information, see www.caleffi.com/usa/en-us/catalogue/flo-settm-static-balancing-valve-variable-orifice-low-lead-142241a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 142 Series Flo-Set or comparable product by one of the following:

a. WATTS.

b. Bell & Gossett.
c. <Insert manufacturer's name>.

2. Standard:

a. NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

3. Valve:

a. Provided with two pressure test ports.

b. Low-lead brass, peroxide-cured EPDM seals. 

4. Knob: Precise valve flow adjustment with six full turns, 10 decimal graduations, PA6G30 Polymer, and memory stop.
5. Maximum Working Pressure: 232 psig (1600 kPa).
6. Working Temperature Range: 15 to 250 deg F (Minus 10 to 121 deg C).
7. Body Bonnet and Valve Adjustment Plug Material: DZR low-lead brass.

In "Membrane and Sealing Gaskets" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
8. Membrane and Sealing Gaskets: Peroxide-cured EPDM.

9. Connections: NPT female threaded.

10. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (D/N 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
11. Flow Capacity:

a. NPS 1/2 (DN 15); Cv 3.4 (Kv 2.9).

b. NPS 3/4 (DN 20); Cv 5.0 (Kv 4.3).

c. NPS 1 (DN 25); Cv 7.5 (Kv 6.5).

d. NPS 1-1/4 (DN 32); Cv 12.9 (Kv 11.1).

e. NPS 1-1/2 (DN 40); Cv 16.8 (Kv 14.5).

f. NPS 2 (DN 50); Cv 22.0 (Kv 19.0).

Insulation shell in "Insulation Shell" Subparagraph below is optional and provided separately for field installation.
12. Insulation Shell.
Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.

13. Insolation Ball Valves: Inlet and outlet low-lead brass.

I. Static Balancing Valve with Flow Meter: <Insert drawing designation if any> 

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 132A Series QuickSetter or comparable product by one of the following:

a. <Insert manufacturer's name>.

2. Description: Balancing valve with on-board built-in visual flow meter that manually sets the accurate flow rate of heating and cooling transfer fluid supplied to fan coils and terminal units. This simplifies balancing, allowing flow adjustment while viewing the flow rate directly on the valve itself.

3. Valve:

a. End Connections:

1) Cast Iron Body: ANSI B16.1 Class 125 RF flanged; [NPS 2-1/2 (DN 65)] [NPS 3 (DN 80)] [NPS 4 (DN 100)].

2) Brass Body:

a) NPT female threaded [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].
b) Integral Press: [NPS 1/2 (DN 15)] [NPS 3/14 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

b. Body Material: [Cast iron] [Brass].

c. Ball: Brass.

d. Control Stem: Brass, chrome plated.

e. Ball Seal Seat:

1) Cast Iron Flanged Body: R-PTFE.

2) Brass Body: PTFE.

f. Stem Guide:

1) Cast Iron Flanged Body: PTFE.

2) Brass Body: Polysulfone.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

g. Seals: Peroxide-cured EPDM.

4. Flow Meter:

a. Body Material and Headwork: Brass.

b. Bypass Shutoff Control Stem: Brass, chrome plated.

c. Springs: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

d. Seal: Peroxide-cured EPDM.

e. Float and Indicator Cover: Polysulfone.
f. Float Range of Measurement: GPM.

Brass body in "Brass Body" Subparagraph below is furnished with pre-formed insulation shell.

5. Brass Body:

a. Material: Closed cell expanded PE-X.

b. Thickness: 25/64 inch (10 mm). 
6. Maximum Working Pressure: 150 psig (1034 kPa).
7. Working Temperature Range: 14 to 230 deg F (Minus 10 to 110 deg C).

8. Connections and Flows: [Flanged] [Threaded] [Press].
a. 1/2-inch (15-mm), flow scale 0.5 gpm to 1.75 gpm (1.9 L/min to 6.6 L/min).

b. 3/4-inch (20-mm), flow scale 2.0 gpm to 7.0 gpm (7.5 L/min to 26 L/min).
c. 1-inch (25-mm), flow scale 3.0 gpm to 10 gpm (11.5 L/min to 38 L/min).

d. 1-1/4 inch (32-mm), flow scale 5.0 gpm to 19 gpm (19 L/min to 72 L/min).

e. 1-1/2 inch (40-mm), flow scale 8.0 gpm to 32 gpm (30 L/min to 121 L/min).

f. 2-inch (50-mm), flow scale 12 gpm to 50 gpm (45 L/min to 190 L/min).
g. 2-1/2 inches (65-mm), flow scale 30.gpm to 105.gpm (2.27.L/sec to 7.96.L/sec).

h. 3-inches (80-mm), flow scale 38 gpm to 148 gpm (2.9 L/sec to 11.21 L/sec).

i. 4-inches (100-mm), flow scale 55 gpm to 210 gpm (4.2 mm to 16 L/sec).
J. Static Balancing Valve with Flowmeter and Inlet Check Valve: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

Valve 132AFC Series QuickSetter Plus is equipped with an inlet flow check valve. For more information, see www.caleffi.com/usa/en-us/catalogue/quicksettertm-balancing-valve-low-lead-132434afc.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 132AFC Series QuickSetter Plus or comparable product by one of the following:

a. Legend.

b. Taco Comfort Solutions.
c. <Insert manufacturer's name>.

2. Description: Manual balancing valve with integral flow meter and sight gauge, combined with built-in temperature gauge and check valve, designed for balancing domestic hot water recirculation systems. Easy, accurate balancing in seconds, with no instruments or graphs required.

3. Standards:

a. NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

b. ASTM F1807 PEX crimp fittings.

c. ASTM F1960 PEX expansion fittings.

4. Maximum Working Pressure: 150 psig (1000 kPa).
5. Working Temperature Range: 14 to 230 deg F (Minus10 to 110 deg C).
6. Valve Body, Flow Meter Body, and Headwork: DZR low-lead brass.

7. Ball and Flow Meter Springs and Bypass Valve Stem: Stainless steel.
8. Ball Control Stem: Brass, chrome plated.

9. Ball Seal Seat: PTFE.

10. Control Stem Guide, Flow Meter Float, and Indicator Cover: Polysulfone.

Retaining "Built-in Direct Reading Flow Meter" Subparagraph below allows for non-requirement of a separate pressure drop instrument or manometer.

11. Built-in Direct Reading Flow Meter:

a. Detachable bypass channel for cleaning or replacement.

b. Memory sliding pointer providing flow rate indication.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

12. Seals: Peroxide-cured EPDM.

13. Ball/Magnet Flow Indicator: Sealed, isolated chamber, not in contact with system fluid to provide clear, accurate readings.

14. Union End Connections Inlet and Outlet:

a. Inlet and Outlet Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)]; [Solder] [Press] [PEX crimp] [PEX expansion].

15. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
16. Flow Rate Range and Fully Open Flow Rates:

"Flow Rate Range" Subparagraphs below indicate Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
a. Flow Rate Range: 1/2 gpm to 1-3/4 gpm Cv 1.0 (Kv 0.86).
b. Flow Rate Range: 2 gpm to 7 gpm Cv 6.3 (Kv 5.5).
For gauge in "Outlet Temperature Gauge" Subparagraph below, installation is optional.

17. Outlet Temperature Gauge: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual scale temperature gauge.

Insulation shell in "Insulation Shell" Subparagraph below is optional and provided separately for field installation.
18. Insulation Shell.

Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.

a. Isolation Ball Valves: Inlet and outlet low-lead brass.
K. Diaphragm-Operated, Pressure-Reducing 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 one of the following:

a. AMTROL, Inc.

b. Apollo Flow Controls; Conbraco Industries, Inc.

c. Armstrong Pumps, Inc.

d. Bell & Gossett; a Xylem brand.

e. Spence Engineering Company, Inc.

f. Victaulic Company.

g. WATTS.

h. <Insert manufacturer's name>.

2. Body: Bronze or brass.

3. Disc: Glass and carbon-filled PTFE.

4. Seat: Brass.

5. Stem Seals: EPDM O-rings.

6. Diaphragm: EPT.

7. Low inlet-pressure check valve.

8. Inlet Strainer: <Insert materials>, removable without system shutdown.

9. Valve Seat and Stem: Noncorrosive.

10. Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed, with operating pressure and capacity factory set and field adjustable.

Copy "Pressure-Reducing Valves" Subparagraph below and re-edit for each type of pressure-reducing valves required. If only one type is required, drawing designation may be omitted.

L. Pressure-Reducing Valves: <Insert drawing designation if any>.
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on 533H Series, see www.caleffi.com/usa/en-us/catalogue/prescaltm-compact-533340ha.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; [533H] [535H] Series PresCal or comparable product by one of the following:

a. Cash Acme; a division of Reliance Worldwide Corporation.

b. WATTS.

c. <Insert manufacture's name>.

Retain first 17 subparagraphs below if 533H Series is selected.

2. Standards:

a. ASSE 1003/CSA B356, NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

b. NSF/ANSI/CAN 61, commercial hot water 180 deg F (82 deg C) as certified by ICC-ES.

c. Meets codes IPC, IRC, NPC, and UPC.

d. ASTM F1807 PEX crimp fittings.

e. ASTM F1960 PEX expansion fittings.

3. Body Material: DZR EcoBrass low-lead forged brass.

4. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)].

5. End Connections: [Outlet, NPT female threaded] and [inlet, union, NPT female threaded] [inlet, union, solder] [inlet, union, press] [inlet, union, PEX crimp] [inlet, union, PEX expansion].
Retain "Contour-Shaped Diaphragm and Seals" Subparagraph below for accurate regulation under frequent and sudden pressure fluctuations.

In subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

6. Contour-Shaped Diaphragm and Seals: Peroxide-cured EPDM.

7. Cover: Glass-reinforced nylon PA6G30.

8. Compensating Piston Rings: PTFE.

9. Operating Knob: Manual setting with adjustment screw for pressure set point under removable tamper-resistant cap.

Pressure gauge in first subparagraph below is optional and furnished with female threaded connection NPS 1/8 (DN 6).

10. Pressure Gauge: 0 to 100 psig (0 to 7 bar) pressure scale.

In "Cartridge" Subparagraph below, the cartridge is self-contained, removable for convenient in-pipe cleaning or replacement.

11. Cartridge: Stainless steel mesh filter 0.51 mm (35 mesh) for maximum debris protection.

In "Cartridge Shuttle" Subparagraph below, polymer PPSG40 minimizes the formation of lime deposits, reduces flow inconsistencies, and extends operating life.

12. Cartridge Shuttle: PPSG40.

13. Maximum Working Pressure: 250 psig (1379 kPa).
14. Maximum Working Temperature: 180 deg F (82 deg C).

15. Pressure Setting Range: 15 to 80 psig (103 to 552 kPa).

16. Factory Setting: 45 psig (310 kPa).

17. Design Flow Rate:
a. NPS 1/2 (DN 15) for flow range of 3 to 5.6 gpm (11 to 21 L/min).
b. NPS 3/4 (DN 20) for flow range of 5.6 to 10 gpm (21 to 38 L/min).
Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.

18. Isolation Ball Valve: Inlet and outlet low-lead brass.

Retain 16 subparagraphs below if 535H Series is selected. For more information, see www.caleffi.com/usa/en-us/catalogue/prescaltm-pressure-reducing-valve-low-lead-pre-adjustable-535940ha.

19. Standards:

a. ASSE 1003/CSA B356, NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

b. NSF/ANSI/CAN 61, commercial hot water 180 deg F (82 deg C) as certified by ICC-ES.

c. Meets codes IPC, IRC, NPC, and UPC.

d. ASTM F1807 PEX crimp fittings.

e. ASTM F1960 PEX expansion fittings.

In "Plenum Rated" Subparagraph below, the UV-stabilized ABS gray protective cover is not compliant with UL 2043.

20. Plenum Rated: UL 2043.
21. Body Material: DZR low-lead forged brass.

22. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

23. Union End Connections, Inlet and Outlet:

a. NPS 1/2 (DN 15), [NPT female threaded] [solder] [press].

b. NPS 3/4 (DN 20), [NPT female threaded] [solder] [press] [PEX crimp] [PEX expansion].

c. NPS 1 (DN 25), [NPT female threaded] [solder] [press] [PEX crimp] [PEX expansion].

d. [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)], [NPT female threaded] [solder] [press].

Retain "Contour-Shaped Diaphragm and Seals" Subparagraph below for accurate regulation under frequent and sudden pressure fluctuations.

Peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

24. Contour-Shaped Diaphragm and Seals: Peroxide-cured EPDM.

25. Housing: Glass-reinforced nylon PA66M40/1 with outdoor protective cover in UV-stabilized ABS, gray.

26. Compensating Piston Rings: PTFE.

27. Operating Knob: Manual setting for pressure set point with visible psig setting and tamper-resistant adjustment locking screw.

Gauge in "Pressure Gauge" Subparagraph below is optional and furnished with female threaded connection NPS 1/8 (DN 6).

28. Pressure Gauge: 0 to 100 psig (0 to 670 bar) pressure scale.

In "Cartridge" Subparagraph below, the cartridge is self-contained, removable for convenient in-pipe cleaning or replacement.

29. Cartridge: Stainless steel mesh filter, 0.51 mm (35 mesh) for maximum debris protection.

30. Maximum Working Pressure: 300 psig (2068 kPa).
31. Maximum Working Temperature: 180 deg F (82 deg C).

32. Pressure Setting Range: 15 to 90 psig (103 to 1034 kPa).
33. Factory Setting: 45 psig (310 kPa).
34. Design Flow Rate:

a. NPS 1/2 (DN 15) for flow range of 4 to 7.3 gpm (15 to 28 L/min).
b. NPS 3/4 (DN 20) for flow range of 7 to 12.5 gpm (26 to 47 L/min).
c. NPS 1 (DN 25) for flow range of 10 to 19 gpm (37 to 72 L/min).
d. NPS 1-1/4 (DN 32) for flow range of 17 to 34 gpm (64 to 128 L/min).
e. NPS 1-1/2 (DN 40) for flow range of 27 to 44 gpm (90 to 167 L/min).
f. NPS 2 (DN 50) for flow range of 37 to 70 gpm (140 to 265 L/min).
Isolation ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation. Isolation ball valve is only available in NPS 3/4 (DN 20).
g. Isolation Ball Valve: Inlet and outlet low-lead brass.

M. Diaphragm-Operated Automatic Filling Valves: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Valve 5350 Series has a removable self-contained cartridge for inspection and maintenance. For more information, see www.caleffi.com/usa/en-us/catalogue/autofilltm-automatic-filling-valve-commercial-applications-535051a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 5350 Series AutoFill or comparable product by one of the following:

a. Bell & Gossett; a Xylem brand.

b. WATTS.

c. <Insert manufacturer's name>.

2. Body Material: Brass.

3. Cover: Glass fiber reinforced nylon PA66G30.
4. Control Spindle: Stainless steel.
5. Diaphragm: Nitrile, butadiene rubber.

In "Filter" Subparagraph below, the cartridge is removed for maintenance.

6. Filter:

a. Material: Stainless steel.
b. Mesh Size: 35 (0.51mm).
7. Maximum Working Pressure: 365 psig (2517 kPa).
8. Downstream Pressure Setting Range: 6 to 90 psig (41 to 621 kPa).
9. Factory Setting: 15 psig (103 kPa).
10. Pressure Gauge Port: NPS 1/8 (DN 6).

11. Pressure Gauge Dual Scale: 0 to 100 psig (0 to 690 kPa).
12. Size: [NPS 3/4 (DN 20)] [NPS 1 (DN 25)]. 
13. Connections: [NPT male union] [Press union] [PEX crimp union] [PEX expansion union] [Solder union]
14. Maximum Working Temperature: 140 deg F (60 deg C).
"Maximum Flow Rate" Subparagraph below is based on fast filling velocity of 10 ft/sec (3 m/s).

15. Maximum Flow Rate: 24 gpm (2 L/sec) at 21 psid (145 kPa) pressure drop.
Retain first subparagraph below, which provides information for valve 574 Series that is combined with 5350 Series fill valve to protect backflow for the domestic water system.

16. Dual Check Reduced Pressure Zone Backflow Preventer:

a. Body Material: Low-lead brass.

b. Certified to ASSE 1013.

c. Maximum Working Pressure: 150 psig (1034 kPa).

d. Maximum Working Temperature: 140 deg F (60 deg C).
e. Size: [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
f. Connections: [NPT female threaded by NPT male union threaded] [Press by press] [Press by NPT male union threaded].
Ball valve in "Isolation Ball Valve" Subparagraph below is optional and provided separately for field installation.
17. Isolation Ball Valves: Inlet and outlet low-lead brass.

N. Pre-Adjustable Automatic Filling Valve: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.
For more information, see https://www.caleffi.com/usa/en-us/products/search?query=553.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 553 Series AutoFill or comparable product by one of the following:

a. Bell & Gossett; a Xylem brand.

b. WATTS.
c. <Insert manufacturer's name>.

2. Body Material: Brass.

3. Cover: Nylon PA 66 GF 30.

4. Diaphragms and Seals: Nitrile, butadiene rubber.
Sliding surfaces in first subparagraph below minimizes the formation of scale deposits, which ensures stable pressure control and long life expectancy.

5. Sliding Surfaces: Anti-scale plastic.

6. Cartridge removal for maintenance.
Shut-off valve in first subparagraph below allows isolation of system from supply, and check valve prevents loss of system pressure if supply water drops below system pressure.

7. Built-in shut-off valve and check valve.
8. Maximum Inlet Pressure: 230 psig (1588 kPa).
9. Maximum Working Temperature: 150 deg F (66 deg C).
10. Setting Pressure Range: 3 to 60 psig (21 to 414 kPa).
11. Preset Outlet Pressure: 15 psig (103 kPa).
12. Pressure Gauge Scale: 0 to 60 psig (0 to 414 kPa).
13. Visual system pressure indicator setting adjustment with screwdriver.

In "Fast Filling" Subparagraph below, the valve automatically shuts off the water feed when the pressure setting is met.

14. Fast Filling: Up to 5.5 gpm (25 L/min).
Retain first subparagraph below, which is information for backflow preventer 573 Series that combines with 553 Series fill valve to protect backflow for the domestic water system.
15. Dual Check Backflow Preventer:

a. Body Material: DZR low-lead brass.

b. Certified to ASSE 1012.

c. Maximum Inlet Pressure: 175 psig (1200 kPa).

d. Maximum Working Temperature: 150 deg F (65 deg C).

e. Size: NPS 1/2 (DN 15).
f. Connections: [NPT female threaded union by NPT female threaded] [Press union by press] [Press union by NPT female threaded] [Solder union by NPT female threaded].

Retain first subparagraph below, which is information for backflow preventer 574 Series that combines with 553 Series fill valve to protect backflow for the domestic water system.
16. Testable Reduced Pressure Zone Backflow Preventer:

a. Body Material: Low-lead brass.

b. Certified to ASSE 1013.

c. Maximum Inlet Pressure: 150 psig (1034 kPa).

d. Maximum Working Temperature: 150 deg F (65 deg C).

e. Size: NPS 1/2 (DN 15).

f. Connections: [NPT female threaded union by NPT female threaded] [Press union by press] [Press union by NPT female threaded] [Solder union by NPT female threaded].

O. Water Treatment Filling Unit: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.
The treatment-filling unit NA573 Series consists of a backflow preventer, isolation valves, filter housing with replaceable resin cartridge, and pre-adjustable fill valve. For more information, see www.caleffi.com/usa/en-us/catalogue/replenishment-water-treatment-filling-unit-na573022.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; NA573 Series or comparable product by one of the following:

a. Bell & Gossett; a Xylem brand.

b. WATTS.
c. <Insert manufacturer's name>.

2. Description: Assembly consisting of dual check backflow preventer valve 573 Series, isolation ball valves, filter housing unit with replaceable resin cartridge, and pre-adjustable automatic fill valve 553 Series. Installed on water inlet piping in sealed hydronic system. Produces from site-sourced water demineralized water, minimizing premature hydronic system equipment malfunction.

3. Body Material: Plastic.

4. Ball: Plastic.

5. Seals: Rubber.
6. Maximum Inlet Pressure: 125 psig (862 kPa).
7. Maximum Working Temperature: 100 deg F (66 deg C).
8. Maximum Flow Rate: 0.1 gpm (0.6 L/sec). 

P. Automatic Flow-Control Valves:

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Flow Design, Inc.

b. Flowcon Americas LLC.

c. Griswold Controls.

d. Hays Fluid Controls.

e. HCI; Hydronics Components Inc.

f. Nexus Valve, Inc.

g. NIBCO INC.

h. NuTech Hydronic Specialty Products.

i. Oventrop Corporation.

j. Red-White Valve Corp.

k. Tunstall Corporation.

l. <Insert manufacturer's name>.

m. Body: Brass or ferrous metal.

n. Flow Control Assembly, provide either of the following:

1) Piston and Spring Assembly: [Stainless steel] [Corrosion resistant], tamper proof, self-cleaning, and removable.

2) Elastomeric Diaphragm and Polyphenylsulfone Orifice Plate: Operating ranges within 2- to 80-psig (14- to 550-kPa) differential pressure.

o. Combination Assemblies: Include bronze or brass-alloy ball valve.

p. Identification Tag: Marked with zone identification, valve number, and flow rate.

q. Size: Same as pipe in which installed.

r. Performance: Maintain constant flow within plus or minus 10 percent, regardless of system pressure fluctuations.

s. Minimum CWP Rating: [175 psig (1207 kPa)] [300 psig (2070 kPa)].

t. Maximum Operating Temperature: [200 deg F (93 deg C)] [250 deg F (121 deg C)].

2. Automatic Flow Control Balancing Valves, Compact In-line Style: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

The FlowCal are Pressure Independent, Dynamic Balancing Valves for automatic fixed flow control. The 127AF Series is a compact in-line style, with flow rates to 10 gpm. For more information, see www.caleffi.com/usa/en-us/catalogue/flowcaltm-compact-dynamic-balancing-valve-low-lead-127341af.
The 127AFC Series FlowCal Plus is a compact in-line style, flow rates to 10 gpm, with optional temperature gauge and check valve. For more information, see www.caleffi.com/usa/en-us/catalogue/flowcal-dynamic-balancing-valve-low-lead-127141afc.

a. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; [127AF Series FlowCal] [127AFC Series FlowCal Plus] or comparable product by one of the following:

1) IMI Hydronic Engineering Inc.

2) Hays Fluid Controls.

3) <Insert manufacturer's name>.

b. Description: Pressure-independent dynamic automatic balancing valve maintains pre-determined constant flow in hydronic circuits such as controlling flow to fan coils, baseboards, radiators, or plumbing fixtures in hot water recirculation. This happens regardless of differential pressure changes across them, using a cartridge with spring-loaded piston and characterized orifices.

c. Standards:

1) NSF/ANSI/CAN 372 Low lead laws, as certified by ICC-ES.

2) ASTM F1807 PEX crimp fittings.

3) ASTM F1960 PEX expansion fittings.

d. Maximum Working Pressure: 232 psig (1600 kPa).

e. Working Temp Range: 32 to 212 deg F (0 to 100 deg C).

f. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

g. Seals: Peroxide-cured EPDM. 
h. Union End Connections: Inlet and outlet [NPT male threaded] [solder] [press] [PEX crimp] [PEX expansion].

i. Body Material: DZR low-lead brass.

j. Flow Cartridge: Selectable fixed flow replaceable scale-resistant low-noise polymer.

1) Field balancing or adjustment is not required.

2) A special internal chamber dampens vibrations triggered by fluid flow, allowing low noise operation.

k. Flow Rate Range: 21 fixed rate flow settings ranging from 0.35 to 10 gpm (0.03 to 0.76 L/sec). <Insert value>.

For information on differential pressure control range, see manufacturer's technical literature.

l. Differential Pressure Control Range: 2 to 35 psig (13.8 to 241 kPa).
Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

m. Isolation Ball Valves: Inlet and outlet low-lead brass.

Retain first two subparagraphs below for 127AFC Series. First subparagraph is for protecting against circuit thermosiphoning. 
n. Built-in inlet check valve to protect against circuit thermo-siphoning.

For gauge in "Outlet Temperature Gauge" Subparagraph below, installation is optional, and allows verification of water temperature in the circuit.

o. Outlet Temperature Gauge Range: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual-scale temperature gauge.

3. Automatic Flow Control Balancing Valves: Union Y-Body Style: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

FlowCal are pressure-independent, dynamic balancing valves for automatic fixed flow control. The 128AF Series is a Y-body style with flow rates to 10 gpm (38 L/min). For more information, see http://get.caleffi.info/128AF.
The 128AFC Series FlowCal+ is a Y-body style, flow rates to 10 gpm, with optional temperature gauge and inlet check valve. For more information, see http://get.caleffi.info/128AFC.
a. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; [128AF Series FlowCal] [128AFC Series FlowCal Plus] or comparable product by one of the following:

1) Griswold.

2) Macon Balancing (Turnstall)
3) <Insert manufacturer's name>.

b. Description: Pressure-independent dynamic automatic balancing valve maintains pre-determined constant flow in hydronic circuits such as controlling flow to fan coils, base boards, radiators, or plumbing fixtures in hot-water recirculation. This happens regardless of differential pressure changes across them, using a cartridge with spring-loaded piston and characterized orifices.

1) NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

2) ASTM F1807 PEX crimp fittings.

3) ASTM F1960 PEX expansion fittings.

c. Maximum Working Pressure: 400 psig (2760 kPa).

d. Working Temp Range: 32 to 212 deg F (0 to 100 deg C).

e. Sizes: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

f. Seals: Peroxide-cured EPDM.

g. Union End Connections, Inlet and Outlet: [NPT female threaded] [Solder] [Press] [PEX crimp] [PEX expansion].

h. Body and Drain Plug Material: DZR low-lead brass.

i. Flow Cartridge: Selectable fixed-flow replaceable scale-resistant low-noise polymer.

1) Field balancing or adjustment is not required.

2) Internal chamber dampens vibrations triggered by fluid flow allowing low-noise operation.

"Built-in inlet check valve" Subparagraph below is for protecting against circuit thermosiphoning, and is only available in the 128AFC series.

j. Built-in inlet check valve.

k. Flow Rate Range: 21 fixed-rate flow settings ranging from 0.35 to 10 gpm (0.03 to 0.76 L/sec).
"Dual factory-installed pressure/temperature test ports” Subparagraph below is for verifying and certifying flow rates where required.

l.  Dual factory-installed pressure/temperature test ports.
For "Differential Pressure Control Range" Subparagraph below, see manufacturer's technical literature.

l. Differential Pressure Control Range: 2 psi to 35 psid (13.8 kPa to 241 kPa).
In "Outlet Temperature Gauge Range" Subparagraph below, installation is optional.

m. Outlet Temperature Gauge Range: 30 to 210 deg F (0 to 100 deg C) 2-inch (51 mm) diameter, dual-scale temperature gauge.

Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

n. Isolation Ball Valves: Inlet and outlet low-lead brass.

4. Automatic Flow Balancing Valve with Ball Valve: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

The 121 Series FlowCal is a Y-pattern style dynamic automatic flow balancing valve, flow rates to 21 gpm. For more information, see www.caleffi.com/usa/en-us/products/search?query=121%20-%20FlowCal.

a. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 121 Series FlowCal or comparable product by one of the following:

1) WATTS.

2) Zurn Industries, LLC.

3) <Insert manufacturer's name>.

b. Description: Pressure-independent dynamic automatic balancing valve maintains pre-determined constant flow in hydronic circuits such as controlling flow to fan coils, baseboards, or radiators. This happens regardless of differential pressure changes across them, using a cartridge with spring-loaded piston and characterized orifices.

c. Body Material: Brass.

d. Integral Ball Valve: Brass body.
e. Ball: Brass, chrome plated.

f. Ball and Control Stem Seal: PTFE.
g. Flow Cartridge: Selectable fixed flow replaceable scale-resistant, low-noise polymer.

h. Field balancing or adjustment is not required.

i. Flow Rate Range: 32 flow rate settings ranging from 0.35 to 21 gpm (1.3 to 80 L/min).

j. Differential Pressure Control Range: 2 to 35 psi (13.8 to 241 kPa).
For seals in "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
k. Seals: Peroxide-cured EPDM.
l. Lever: Zinc coated with vinyl grip.

m. Identification: Metal plate with ball chain stating differential pressure range and fixed flow rate.

n. Maximum Working Pressure: 400 psig (2758 kPa).

o. Working Temperature Range: 32 to 212 deg F (0 C to 100 deg C).

p. Pressure and Temperature port connection: NPT 1/4 (DN 10).

Pressure and temperature ports are optional and purchased separately for field installation.

q. Pressure and Temperature Ports:

1) Furnished with complete valve orderable code numbers, or

a) 1-1/2 inch (40 mm).
r. Connection: [Female NPT union threaded by female NPT threaded] [or] [Solder union by solder].

s. Drain Port Connection:

1) NPS 1/4 (DN 10) for strainer sizes NPS 1/2 (DN 15) and NPS 3/4 (DN 20).

2) NPS 3/4 (DN 20) for strainer sizes NPS 1 (DN 25) and NPS 1-1/4 (DN 32).

t. Sizes: NPS 1/2 to NPS 1-1/4 (DN 15 to DN 32).

Drain Valve Series 538 is optional and purchased separately for field installation.
u. Drain Valve: Optional, purchase separately and field install.

1) Blow-down to flush and clean without removing from pipeline.

2) Body Material: Brass.

3) Maximum Working Pressure: 150 psi (1034 kPa).

4) Maximum Working Temperature: 250 deg F (120 deg C).

5) Connections:

a) NPS 1/4 (DN 8), NPT male threaded.

b) NPS 1/2 (DN 15), NPT male threaded.

5. Motorized Ball Zone Valves: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see https://www.caleffi.com/usa/en-us/products/search?query=motorized%20ball%20zone%20valve.

6442 Series is a two-way straight motorized ball zone valve and available in sizes NPT 3/4 (DN 20) and NPT 1 (DN 25).

6443 Series is a three-way diverting motorized ball zone valve and available in sizes NPT 3/4 (DN 20) and NPT 1 (DN 25).

6443.3BY Series is a three-way bypass motorized ball zone valve and available in sizes NPT 3/4 (DN 20) and NPT 1 (DN 25).

a. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; [6442] [6443] [6443.3BY] Series or comparable product by one of the following:

1) Honeywell.

2) Taco Comfort Solutions.

3) <Insert manufacturer's name>.

b. Body Material: Brass.

c. Ball: [Brass] [Chrome plated].

For seals in first three subparagraphs below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

d. Ball Hydraulic Seal: PTFE with peroxide-cured EPDM O-ring.

e. Control Stem Hydraulic Seal: Double peroxide-cured EPDM O-ring.

f. Union Seal: Peroxide-cured EPDM O-ring.

g. Union Connections: [Threaded] [Solder] [Press] inlets and outlet.

h. Maximum Working Pressure: 150 psig (1034 kPa).
i. Maximum Working Temperature Range: 20 to 230 deg F (Minus 5 to 110 deg C).
j. Maximum Differential Pressure: 150 psig (1034 kPa).

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
k. Flow Capacity:

1) NPS 3/4 (DN 20) and NPS 1 (DN 25):

First subparagraph below shows flow capacity for 6442 Series.
a) Cv 13 (Kv 11).

First subparagraph below shows flow capacity for 6443.3BY Series.
b) Cv 12 (Kv 10).

First subparagraph below shows flow capacity for 6443 Series.
c) Cv 4.5 (Kv 4).

l. Actuator: Synchronous three-wire motor with micro switch.

1) Protective Shell: Self-extinguishing polycarbonate.

2) Color: Gray RAL 9002.

3) Electric Supply: [230V-50/60 Hz] [24V- 50/60Hz].

4) Power Consumption: 4VA.

5) Auxiliary Micro Switch Contact Rating: 5 Amp, 24V.

6) Protection Class: [IP 44 for vertical] [IP 40 for horizontal] control stem.

7) Operating Time: 90 deg rotation 40 seconds.

8) Starting (Inrush) Current: 170 mA. 

9) Holding Current: 0 mA.
10) Dynamic Starting Torque: 70 in.lb (8 N.m).
11) Ambient Temperature Range: 32 to 131 deg F (0 to 55 deg C).
12) Length of Supply Cable: 3 ft. (100 cm).
Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

m. Isolation Ball Valves: Inlet and outlet low-lead brass.

6. Motorized Zone Valves: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see www.caleffi.com/usa/en-us/products/search?query=motorized%20zone%20valve.

Valve Z1 Z-one Series is a two-position normally closed actuator that attaches to Z2 two-way and Z3 three-way valve bodies.

Valve Z4 Z-one Series is a two-way, motorized zone valve assembly with 24V two-position, normally closed spring return, removable actuator with auxiliary micro-switch, and 18-inch wire lead assembled to valve body with solder, press, inverted flare, and SAE flare connections.
Valve Z5 Z-one Series is a two-way, motorized zone valve assembly with 24V two-position, normally closed spring return, removable actuator with auxiliary micro-switch and screw terminal connections assembled to valve body with solder, press, and inverted flare connections. Valve Z55S Z-one Series is NPS 3/4 (DN 20) with union solder connection.

a. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; [Z1] [Z2] [Z3] [Z4] [Z5] [Z55S] Z-one Series or comparable product by one of the following:

1) Honeywell.

2) Taco Comfort Solutions.

3) <Insert manufacturer’s name>.

b. Body Material: [Brass] [Low-lead brass].

c. Stem: Stainless steel.

In "O-ring and Paddle" Subparagraph below, EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
d. O-ring and Paddle: EPDM.

e. Temperature Range: 32 to 240 deg F (0 to 115 deg C).
f. Maximum Static Pressure: 300 psig (2068 kPa). 
g. Maximum Static Steam Pressure: 15 psig (100 kPa).
h. Close-off Seat Leakage: 100 percent bubble tight.

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

i. Flow Capacity and Maximum Close-off Pressure:

1) 1/2-inch (15-mm); 1.0 Cv (0.9 Kv); 75 psig (517 kPa).

2) 1/2 to 3/4-inches (15 to 20- mm); 2.5 Cv (2.2 Kv);, 50 psig (345 kPa).

3) 1/2 to 3/4-inches (15 to 20- mm); 3.5 Cv (3.0 Kv); 30 psig (207 kPa).

4) 3/4 to 1-inches (20 to 25-mm); 5.0 Cv (4.3 Kv); 25 psig (172 kPa).
5) 3/4 to 1-inches (20 to 25-mm); 7.5 Cv (6.5 Kv); 20 psig (138 kPa).

6) 1-1/4- inches (32- mm); 7.5 Cv (6.5 Kv); 20 psig (138 kPa).
j. Connections:

1) Solder Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].
2) Union solder Size: [NPS 3/4 (DN 20)].

3) Press Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

4) Female NPT Threaded Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

5) SAE Flare Size: NPS 1/2 (DN 15).

Inverted flare size in first subparagraph below is purchased separately and field installed. Retrofit extension kit is also available.
6) Inverted Flare Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

k. Actuator:

1) Standards:

a) UL 873, CUL listed and CE.
b) UL 1995 Section 18 air plenum and ducts rating.
c) Base and Cover: Polycarbonate.

d) Base Plate: Aluminum.

e) Motor: AC voltage, [24V] [120V].

f) Normal Position: Normally [closed] [open].
g) Power Consumption: 5 W, 7 VA, which allows up to five valves per 40 VA transformer.

h) Mechanical spring return.

2) Micro-Switch:

a) 24V Actuator Models: Sealed reed switch specifically for use with relays, boiler contacts (TT) and DDC systems, requires no minimum current load. 0.0 Amp minimum, 0.4 Amp maximum.

b) 120V Actuators: Conventional switch with silver contacts.

i. 0.25 Amp minimum.
ii. 5.0 Amp maximum (230V).

3) Manual Opening Lever and Position Indicator: Normally closed actuators.

4) Quick-connect snap-on actuator-to-body assembly.

5) Push button for easy removal from valve body for maintenance or replacement.

6) Knockout for 1/2-inch Conduit Connector: NPS 7/8 (DN 22).

7) Lost motion gearing mechanism prevents hard impact at end of stroke.

8) Removable bottom cap for easy in-pipe service.

In "Ambient Temperature Range" Subparagraph below, select first option for 24V actuators or second option for 120V actuators.

9) Ambient Temperature Range: [32 to 125 deg F (0 to 50 deg C)] [32 to 104 deg F (0 to 40 deg C)] [32 to 170 deg F (0 to 77 deg C)].

7. Thermo-Electric Zone Valves: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see https://www.caleffi.com/usa/en-us/products/search?utm_source=spec_cloud&utm_medium=product_page&utm_campaign=masterspec&utm_content=536043a-109&query=676 https://www.caleffi.com/usa/en-us/products/search?query=676
6762 Series is a TwisTop Zone Valve and is controlled by a 6563 Series TwisTop Thermo-Electric Actuator.
6767 Series is a TwisTop High Performance Zone Valve is controlled by a 6563 Series TwisTop Thermo-Electric Actuator.
a. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; [6762 Series TwisTop] [6767 Series TwisTop Plus] or comparable product by one of the following:

1) Danfoss.

2) Honeywell.

3) <Insert manufacturer's name>.

b. Standard:

1) PEX expansion fittings certified to ASTM F1960.
c. Body Material: Brass.

d. Trim Material: Brass.

e. Control Stem: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
f. Seals: Peroxide-cured EPDM.

g. Maximum Temperature: 200 deg F (95 deg C).

h. Maximum Working Pressure: 150 psig (1034 kPa).

i. Maximum Differential Pressure:

First subparagraph below shows the maximum differential pressure for 6762 Series.

1) 20 psig (138 kPa).

First subparagraph below shows the maximum differential pressure for 6767 Series.
2) 35 psig (240 kPa).
j. Connections: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
1) Union press.

2) Union solder.

3) Union PEX expansion.

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
k. Flow Capacity:

First subparagraph below shows the flow capacity for 6767 Series.
1) Cv 5.6 (Kv 4.8).

First subparagraph below shows the flow capacity for 6762 Series.
2) Cv 4.0 (Kv 3.5).

l. Actuator:

Retain "Thermo-electric actuator" Subparagraph below for TwisTop Series.
1) Thermo-electric actuator.

2) Protective Shell: Self-extinguishing polycarbonate.

3) Color: Gray RAL 9002.

4) Double Insulation Construction: CE.

5) Electric Supply: 24V.

6) Mechanical Spring Return.

7) Normal Position: Closed.

8) 31-inch wire lead connection.

9) Starting (Inrush) Current: Less than or equal to 250 mA.

10) Holding Current: 140 mA.

11) Power Consumption: Inrush 6 VA, holding 3 W.

12) Protection Class: IP 40 in vertical position.

13) Opening Time: 120 to 180 seconds.

14) Closing Time: 120 to 180 seconds.

15) Furnished with Micro-switch:

a) Contact Rating: 5 A (24 V).

b) Closing Time: 300 seconds.

Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

m. Isolation Ball Valves: Inlet and outlet low-lead brass.
8. Pressure Independent Control Valves: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see https://www.caleffi.com/usa/en-us/products/search?query=145
145 Series FLOWMATIC is a two-way straight pressure independent control valve, manual or automatic- actuated, and available in sizes NPT ½ (DN 15), NPT 3/4 (DN 20) and NPT 1 (DN 25).

a. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; 145 Series FLOWMATIC or comparable product by one of the following:

1) Hydronic Components, Inc.
2) Flow Control Industries.

3) <Insert manufacturer's name>.

b. Body and Bonnet Material: DZR corrosion-resistant brass CW602N.

c. Control Stem and Piston: Stainless Steel AISI 303.

d. Valve Plug Seat:

1) Locking Nut G90: DZR corrosion-resistant brass CW602N.
2) Locking Nut 1G8, 3G5 and 5G3: PTFE.

3) Locking Nut 7G9, 13G and 16G: Stainless Steel AISI 303.
For seal and diaphragm in first three subparagraphs below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

e. Valve Plug Seal: Peroxide-cured EPDM.
f. Differential Pressure Regulator Diaphragm: Peroxide-cured EPDM.

g. Seals: Peroxide-cured EPDM.
h. Springs: Stainless Steel AISI 302.

i. Pre-adjustment indicator: Glass Fiber Reinforced PA6G30.

j. Protective Knob: Polyamide Nylon PA6.

k. Sizes: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
l. Union Connections: [Threaded] [Solder] [Press] inlets and outlet.
m. Actuator Connection: M30 by 1.5.

n. Pressure Test Port Connections: NPS 1/4 (DN 10) female (ISO 228-1).
o. Maximum Working Pressure: 360 psig (25 bar).

p. Working Temperature Range: minus 4 to 248 deg F (Minus 20 to 120 deg C).

q. Maximum Differential Pressure: 58 psi (4 bar).
r. Nominal Differential Pressure Control Range: 3.6 to 58 psi (0.25 to 4 bar).

s. Accuracy: plus or minus 5 percent of set point.

t. Valve Seat Leakage: 0.01 percent per Class V in accordance with EN 60534-4, equivalent to ISA/FCI Class VI.
u. Flow Capacity:
1) Locking nut (G90): 0.09 to 0.90 gpm (0.34 to 3.4 L/min).

2) Locking nut (1G8): 0.35 to 1.75 gpm (1.3 to 6.6 L/min).

3) Locking nut (3G5): 0.35 to 3.5 gpm (1.3 to 13.2 L/min).

4) Locking nut (5G3): 0.53 to 5.3 gpm (2.0 to 20 L/min.).

5) Locking nut (7G9): 0.79 to 7.9 gpm (3.0 to 30.3 L/min.).

6) Locking nut (13G): 1.3 to 13 gpm (5.0 to 50 L/min.).

7) Locking nut (16G): 1.6 to 16 gpm (6.25 to 62.5 L/min.).
"Pressure Independent Control Valve Actuator" Subparagraph below is optional and provided separately for field installed.
v. Pressure Independent Control Valve Actuator: Proportional Linear.

1) Electric supply 24 V AC/DC.

2) Power consumption: 2.5 VA AC/DC, 1.5 W AC/DC.

3) Control signal:

a) Code 145013: 0 (2) to 10 V DC, 0 (4) to 20 mA.

b) Code 145018: 0 to 10 V DC.

4) Feedback signal: 0 to 10 V DC.
5) Starting current 1.54 A.
6) Force 36 lbf (160 N).

7) Fail position: 

a) Code 145103: Fail-in-Place.

b) Code 145018: Fail Safe Closed or Open.
8) Protection class: NEMA 3 (IP 54). 

a) Ambient temperature range: 32 to 120 deg°F (0 to 50 deg°C).
9) Connection: M30 x 1.5. 
10) Electric supply cable length: 78 inches (2 m).

11) Operating time (open-close): approx. 35 seconds.

w. Pressure Independent Control Valve Actuator: Thermo-Electric On/Off.

1) Fail position: Normally closed.

2) Electric supply 24 V AC/DC. 

3) Running power consumption: 1 W. 

4) Control signal: ON/OFF.

5) Starting current: 300 mA.

6) Force: 23 lbf (100 N).

7) Protection class: NEMA 3 (IP 54).

8) Ambient temperature range: 32 to 140 deg°F (0 to 60 deg°C).

9) Connection: M30 x 1.5, quick-coupling.

10) Electric supply cable length: 39 inches (1 m).

11) Operating time (open-close): approx. 240 seconds.

x. Pressure Independent Control Valve Actuator: Thermo-Electric Proportional.

1) Fail position: Normally closed.

2) Electric supply: 24 V AC/DC.

3) Power consumption: 1.2 W.

4) Control signal: 0 to10 V DC.

5) Feedback signal: 0 to 10 V.

6) Starting current 320 mA. 

7) Force: 28 lbf (125 N).

8) Protection class: NEMA 3 (IP 54).

9) Ambient temperature range 32 to 140 deg°F (0 to 60 deg°C).

10) Connection: M30 by 1.5, quick-coupling.

11) Electric supply cable length: 39 inches (1 m).

12) Valve stroke automatic detection. 

13) Operating time (open-close) approx. 200 seconds.

"Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

y. Isolation Ball Valves: Inlet and outlet low-lead brass.
9. HVAC Terminal Unit Connection and Regulation Kit: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see https://www.caleffi.com/usa/en-us/catalogue/flowmaticr-express-coil-kit-149400a-g40. 
149 Series FLOWMATIC Express Coil Kit is a compact pre-assembled kit that connects variable air volume (VAV) reheat boxes, fan-coils, chilled beams or ceiling-mounted terminal units with the main hydronic distribution system. It provides flow control, balancing, bypass, filtering and isolation functions for maintenance of the terminal unit and flushing of the system. Available in sizes NPT ½ (DN 15), NPT 3/4 (DN 20) and NPT 1 (DN 25).

a. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; 149 Series FLOWMATIC Express or comparable product by one of the following:

1) Nexus Valve, Inc.
2) Belimo Air Controls, Inc.

3) <Insert manufacturer's name>.

b. Kit is complete with pressure independent control valve (PICV), three-way shutoff valves, integrated by-pass, venture device with pressure test ports, strainer cartridge, rubber hose and pre-formed shell insulation.

c. Connections: 

1) System side: Integral NPT female threaded for [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
2) Terminal Unit Side: Union NPT female threaded for [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

d. Three-way shutoff valves, integrated by-pass and venture device material: DZR corrosion-resistant brass CW602N.

e. Strainer Mesh: 

1) Stainless Steel AISI 304.

2) 800 microns.

f. Shut-Off Valves Knobs: PPSG40.

g. Compliant with the requirements of standard UL 2043 for plenum installations without insulation jacket.

h. Pre-formed Insulation: PPE, Density 30 kg/m3, reaction to fire (UL94)- HBF Class.

i. Maximum Working Pressure: 360 psig (25 bar).
j. Working Temperature Range: 14 to 248 deg F (Minus 10 to 120 deg C).
k. Ambient Temperature Range: 32 to 120 deg F (0 to 50 deg C).
l. Maximum Differential Pressure: 58 psi (4 bar).
m. Nominal Differential Pressure Control Range: 3.6 to 58 psi (0.25 to 4 bar).

n. Accuracy: plus or minus 5 percent of set point.

o. Valve Seat Leakage: 0.01 percent per Class V in accordance with EN 60534-4, equivalent to ISA/FCI Class VI.
1) Flow Regulation Range: 0.1 to 16 gpm (0.3 to 60 lpm).
p. Flow rate regulation range of the kit with Venturi device:

1) PICV Locking Nut G40: 0.1 to 0.4 gpm (0.3 to 1.5 lpm).

2) PICV Locking Nut G90: 0.4 to 0.9 gpm (1.5 to 3.4 lpm).

3) PICV Locking Nut 1GB: 0.9 to 1.8 gpm (3.5 to 6.8 pm).
4) PICV Locking Nut 3G5: 1.9 to 3.5 gpm (6.6 to 13.2 lpm).

5) PICV Locking Nut 5G3: 3.5 to 5.3 gpm (13.2 to 20 lpm).

6) PICV Locking Nut 7G9: 5.3 to 7.9 gpm (21 to 30 lpm).

7) PICV Locking Nut 13G: 7.9 to 13 gpm (30 to 49 lpm).
8) PICV Locking Nut 16G: 8 to 16 gpm (30 to 60 lpm).

q. Pressure Independent Control Valve:

1) Body and Bonnet Material: DZR corrosion-resistant brass CW602N.

2) Control Stem and Piston: Stainless Steel AISI 303.

3) Valve Plug Seat:

a) Locking Nut G90: DZR corrosion-resistant brass CW602N.
b) Locking Nut 1G8, 3G5 and 5G3: PTFE.

c) Locking Nut 7G9, 13G and 16G: Stainless Steel AISI 303.
For seal and diaphragm in first three subparagraphs below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

d) Valve Plug Seal: Peroxide-cured EPDM.
e) Differential Pressure Regulator Diaphragm: Peroxide-cured EPDM.

f) Seals: Peroxide-cured EPDM.
g) Springs: Stainless Steel AISI 302.

h) Pre-adjustment indicator: Glass Fiber Reinforced PA6G30.

i) Protective Knob: Polyamide Nylon PA6.
j) Actuator Connection: M30 by 1.5.

Actuator options in Subparagraphs below is optional and provided separately for field installation.

r. Pressure Independent Control Valve Actuator: Proportional Linear 

1) Electric supply 24 V AC/DC. 

2) Power consumption: 2.5 VA AC/DC, 1.5 W AC/DC.

3) Control signal:

a) Code 145013: 0 (2) - 10 V DC, 0 (4) - 20 mA.

b) Code 145018:  0–10 V DC.

4) Feedback signal: 0–10 V DC.

5) Starting current 1.54 A.

6) Force 36 lbf (160 N).
7) Fail position: 

a) Code 145103: Fail-in-Place. 

b) Code 145018: Fail Safe Closed or Open.

8) Protection class: NEMA 3 (IP 54). 

9) Ambient temperature range: 32 to 120 deg°F (0 to 50 °C).

10) Connection: M30 x 1.5. 

11) Electric supply cable length: 78 inches (2 m).

12) Operating time (open-close): approx. 35 seconds.
s. Pressure Independent Control Valve Actuator: Thermo-Electric On/Off.
1) Fail position: Normally closed.

2) Electric supply 24 V AC/DC. 

3) Running power consumption: 1 W.

4) Control signal: ON/OFF.

5) Starting current: 300 mA.

6) Force: 23 lbf (100 N). 

7) Protection class: NEMA 3 (IP 54). 

8) Ambient temperature range: 32 to 140 deg°F (0 to 60 deg°C).

9) Connection: M30 by 1.5, quick-coupling.

10) Electric supply cable length: 39 inches (1 m).

11) Operating time (open-close): approx. 240 seconds.
t. Pressure Independent Control Valve Actuator: Thermo-Electric Proportional.
1) Fail position: Normally closed.

2) Electric supply: 24 V AC/DC.

3) Power consumption: 1.2 W.

4) Control signal: 0 to 10 V DC.

5) Feedback signal: 0 to 10 V.

6) Starting current: 320 mA.

7) Force: 28 lbf (125 N).

8) Protection class: NEMA 3 (IP 54).

9) Ambient temperature range 32 to 140 deg°F (0 to 60 deg°C).

10) Connection: M30 by 1.5, quick-coupling.

11) Electric supply cable length: 39 inches (1 m).

12) Valve stroke automatic detection. 

13) Operating time (open-close) approx. 200 seconds.
"Terminal Unit Connecting Hoses" Subparagraph below is optional and provided separately for field installation.

u. Terminal Unit Connecting Hoses: 
1) [NPS 1/2 (DN 15)] NPT male threaded, length [12 inches (305 mm)] [18 inches (457 mm)] [24 inches (610 mm], pair

2) [NPS 3/4 (DN 20)] NPT male threaded, length [12 inches (305 mm)] [18 inches (457 mm)] [24 inches (610 mm], pair.

3) [NPS 1 (DN 25)] NPT male threaded, length [12 inches (305 mm)] [18 inches (457 mm)] [24 inches (610 mm], pair.
Q. Diverter and Isolation Valve for Panel Radiators:<Insert drawing designation if any> 
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on 301x Series Panel Radiator Valves, see www.caleffi.com/usa/en-us/products/search?query=panel%20radiator.

Valve 3010 Series is for a two-pipe straight version floor connections.

Valve 3011 Series is for a two-pipe version angled connections.

Valve 3012 Series is for a one-pipe straight version floor connections.
Valve 3013 Series is for a one-pipe version angled connections.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [3010] [3011] [3012] [3013] Series or comparable product by one of the following:

a. Danfoss.
b. Honeywell.
c. <Insert manufacturer's name>.

2. Body Material: Chrome-plated brass.

3. Stem: Chrome-plated brass.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

4. Seals: Peroxide-cured EPDM.
5. Connections:
a. NPS 1/2 (FDN 15) male straight thread [floor] [wall].
b. NPS 3/4 (DN 20) conical[ pipe].
6. Maximum Working Pressure: 150 psig (1034 kPa).
7. Maximum Working Temperature: 212 deg F (100 deg C).
8. Maximum Differential Pressure: 15 psig (103 kPa).
9. Adjustable bypass factory setting for one-pipe version; 35 percent of flow rate.

10. Adjustable bypass setting range; 30 to 50 percent of flow rate.
Pipe and fittings in first six subparagraphs below are purchase separately and field installed.
Retain "Universal PEX Fittings" Subparagraph below if 681 Series is selected.

11. Universal PEX Fittings:
a. Compatible with ASTM F876 single-layer PEX pipe.

b. Maximum Working Pressure: 150 psig (1034 kPa).
c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
d. Chrome-plated nut.

Retain "Universal PEX-A-PEX Fittings" Subparagraph below if 652 Series is selected.

12. Universal PEX-AL-PEX Fittings:
a. Compatible with ASTM F1281 multi-layer PEX-AL-PEX pipe.

b. Maximum Working Pressure: 150 psig (1034 kPa).
c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
13. Compression Fitting for Hard Copper:
a. Connection: NPS 1/2 (DN 15) compression.
b. Maximum Working Pressure: 150 psig (1034 kPa).
c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
14. Chrome plated.

15. Sweat Connection Fitting Fits NPS 1/2 (DN 15) Copper Pipe:
a. Maximum Working Pressure: 150 psig (1034 kPa).
b. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
16. Chrome plated nut.

17. NPT Male Connection Fitting Fits NPS 1/2 (DN 15) Pipe:
a. Maximum Working Pressure: 150 psig (1034 kPa).
b. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
c. Chrome plated nut.

18. Radiator adapter for directly connecting a panel radiator to a manifold with [PEX, PEX-AL-PEX sweat] [Compression fittings].
a. NPS 1/2 (DN 15) straight male thread by NPS 3/4 (DN 20) conical.
19. Wall-covering plate, optional, purchase separately, field install.
20. Material: White Acrylonitrile butadiene styrene.
a. Outlet center distance: 40 to 50 mm (1-1/2 to 2 inches).
R. Thermostatic Radiator Valves for Towel Warmer Style Radiators: <Insert drawing designation if any>:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on 300 series European towel warmer radiator valves, see www.caleffi.com/usa/en-us/products/search?query=panel%20radiator.
338 Series, 339 Series, 342 Series, and 343 Series thermostatic radiator valves are intended for use in metric radiators such as European towel warmers and panel radiators. 339 Series is a straight convertible radiator valve body, and 342 Series and 343 Series are angled radiator isolation and balancing valves.
338 Series is an angled convertible radiator valve body. For more information, see www.caleffi.com/usa/en-us/catalogue/radiator-valve-body-angled-338452.

338 Series and 339 Series can be fitted with thermo-electric actuator for electric control of radiator valves, Caleffi models 6563 or 6564.
338 Series and 339 Series can be fitted with 472 series thermostatic control head with remote adjusting knob, liquid-filled element, 200 Series, 201 Series, and 203 Series thermostatic control head.

Convertibility refers to the ability to convert from standard manual operation to automatic control with thermostatic control heads, Caleffi models 200, 201, 2013 and 472, purchased separately.

1. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; [338] [339] [342] [343] Series or comparable product by one of the following:

a. Danfoss.

b. Honeywell

c. <Insert manufacturer's name>.

2. Body Material: Chrome-plated brass.

3. Stem: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

4. Seals: Peroxide-cured EPDM.
5. Control knob and cap: Acrylonitrile butadiene styrene (RAL 9010).

6. Fits copper, single and multilayer PEX pipes.

7. Connection:
a. NPS 1/2 (DN 15) male straight thread[ radiator].
b. NPS 3/4 (DN 20) conical[ pipe].
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

8. Flow Capacity:

First subparagraph below shows flow capacity for 338 Series.
a. [Cv 3.1 (Kv 2.7)].

First subparagraph below shows flow capacity for 339 Series.
b. [Cv 2.0 (Kv 1.7)].

First subparagraph below shows flow capacity for 342 Series.
c. [Cv 4.6 (Kv 4.0)].

First subparagraph below shows flow capacity for 343 Series.
d. [Cv 2.5 (Kv 2.2)].

9. Maximum Working Pressure: 105 psig (1034 kPa).
10. Maximum Working Temperature Range: 40 to 212 deg F (5 to 100 deg C).
11. Maximum Differential Pressure: 15 psig (103 kPa).
Pipe and fittings in six subparagraphs below are purchase separately and field installed.
Retain "Universal PEX Fittings" Subparagraph below if 681 Series is selected.

12. Universal PEX Fittings:
a. Compatible with ASTM F876 single-layer PEX pipe.

b. Maximum Working Pressure: 105 psig (1034 kPa).

c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).

d. Chrome-plated nut.

Retain "Universal PEX-AL-PEX Fittings" Subparagraph below if 682 Series is selected.

13. Universal PEX-AL-PEX Fittings:
a. Compatible with ASTM F1281 multi-layer layer PEX-AL-PEX pipe.

b. Maximum Working Pressure: 105 psig (1034 kPa).
c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
14. Compression Fitting for Hard Copper:
a. Connection: NPS 1/2 (DN 15) compression.
b. Maximum Working Pressure: 105 psig (1034 kPa).
c. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
d. Chrome plated.

15. Sweat connection fitting fits NPS 1/2 (DN 15) copper pipe.
a. Maximum Working Pressure: 105 psig (1034 kPa).
b. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
c. Chrome-plated nut.

16. NPT male connection fitting fits NPS 1/2 (DN 15) pipe.
a. Maximum Working Pressure: 105 psig (1034 kPa).
b. Maximum Working Temperature Range: 41 to 180 deg F (5 to 80 deg C).
c. Chrome-plated nut.

17. Radiator adapter for directly connecting a panel radiator to a manifold with [PEX, PEX-AL-PEX sweat] [Compression fittings].
a. NPS 1/2 (DN 15) straight male thread by NPS 3/4 (DN 20) conical.
S. Thermostatic Radiator Valves: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

220 Series is an angled thermostatic radiator valve for steel pipe available in sizes NPT 1/2 (DN 15), and NPT 3/4 (DN 20).
221 Series is a straight thermostatic radiator valve for steel pipe available in sizes NPT 1/2 (DN 15), and NPT 3/4 (DN 20).

For more information on 220 Series and 221 Series thermostatic radiator valves, see www.caleffi.com/usa/en-us/catalogue/radiator-valve-body-angled-220400a.
200 Series, 201 Series, and 203 Series thermostatic control heads are purchase separately for field mounting to the Series 220 and Series 221 thermostatic radiator valves.

200 Series is a thermostatic control head with built-in sensor with liquid-filled element.
201 Series is a thermostatic control head with remote sensor with liquid-filled element.

203 Series is a thermostatic control head with contact probe for fluid temperature limitation.

220 Series and 221 Series can be fitted with thermo-electric actuator for electric control of radiator valves, Caleffi Series 6563 or 6564.

220 Series and 221 Series can be fitted with 472 series thermostatic control head with remote adjusting knob, liquid-filled element, and 200 Series, 201 Series and 203 Series thermostatic control head.

4490 Series is a manual knob for a thermostatic radiator valves 200 Series and 221 Series.
1. Basis-of Design Product: Subject to compliance with requirements provide product by Caleffi-North America; [220] [221] [200] [201] [203] [4490] [472] Series or comparable product by one of the following:

a. Danfoss.
b. Honeywell.
c. <Insert manufacturer's name>.

2. Body Material: Chrome plated.

3. Stem: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

4. Seals: Peroxide-cured EPDM.

5. Control Knob and Cap: ABS (RAL 9010).

6. Connections: Threaded NPT female inlet, threaded NPT male outlet.
7. Size: [1/2 inch NPT female inlet by 1/2 inch NPT male union outlet] [3/4 inch NPT female inlet by 3/4 inch NPT male outlet].

In "Body Style" Subparagraph below, select first option for valve 220 Series and second option for valve 221 Series.
8. Body Style: [Angled] [Straight].
9. Maximum Working Pressures: 150 psig (1034 kPa).
10. Maximum Working Temperature Range: 40 to 212 deg F (5 to 100 deg C).
11. Maximum Differential Pressure: 15 psig (103 kPa).
Retain first four subparagraphs below if 200 Series and 201 Series are selected.

12. Standard:

a. EN215 (KEYMARK).

b. Thermal Efficiency Label: Class I.

13. Maximum Working Temperature Range: 45 to 82 deg F (7 to 28 deg C).
14. Setting Temperature Range: 45 to 82 deg F (7 to 28 deg C).

15. Frost Protection Cut-In: 45 deg F (7 deg C).
Retain "Length of Capillary" Subparagraph below if 201 Series is selected.

16. Length of Capillary: 78 inches (2 m).

Retain "Setting Temperature Range" Subparagraph below if 203 Series is selected.

17. Setting Temperature Range: 68 to 122 deg F (20 to 50 deg C).

18. Maximum Sensor Temperature: 212 deg F (100 deg C).

19. Maximum Pocket Pressure: 150 psig (1034 kPa).
20. Length of capillary: 78 inches (2 m).
Retain "Setting Temperature Range" Subparagraph below if 472 Series is selected.

21. Setting Temperature Range: 43 to 82 deg F (6 to 28 deg C).

22. Frost Protection Cut-In 43 deg F (6 deg C).

23. Maximum Sensor Temperature: 120 deg F (50 deg C).

24. Length of Capillary: 78 inches (2 m).
Retain subparagraph below if 220 Series, 221 Series, and 4490 Series are selected.

25. Manual knob for thermostatic radiator valves.
T. Primary, Thermostatic, Water Mixing Valves: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Mixing valve 520 Series "AngleMix" is available in sizes NPS 1/2 (DN 15), NPS 3/4 (DN 20), and NPS 1 (DN 25).
520 Series "AngleMix" mixing valve is furnished with thermal shut-off. The hot water inlet tightly closes upon cold water supply failure, preventing mixed temperature water delivery.

520 Series "AngleMix" mixing valve is furnished with a tight closing hot water inlet port that prevents temperature creep in the domestic water recirculation systems, without the need for return balancing valves. For more information, see www.caleffi.com/usa/en-us/catalogue/anglemixtm-thermostatic-mixing-valve-temperature-gauge-520516a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 520 Series AngleMix or comparable product by one of the following:

a. POWERS; A WATTS Brand.

b. Webstone; A NIBCO Brand.

c. <Insert manufacturer's name>.

2. Description: Adjustable thermostatic water mixing valve made for precise, water temperature control for point-of-distribution domestic water systems. The angle-style body mounts directly to the top of water heaters. Mixed temperature outlet is in line with the hot water inlet, eliminating a piping elbow and reducing space required for installation. The valve is furnished with a thermal shutoff that closes the hot water supply in the event of cold water failure, preventing mixed water temperature. Also provided is a tight-closing hot inlet port to prevent temperature creep in the domestic water recirculation system without the need for return balancing valves.

3. Standard:

a. ASSE 1017/CSA B125.3, NSF/ANSI/CAN 372 low-lead laws, as certified by ICC ES. . Models with inlet check valves additionally compliant to ASSE 1070 by ICC ES.
b. Meets codes IPC, IRC, UPC and NPC.

c. ASTM F1807 PEX crimp fittings.

d. ASTM F1960 PEX expansion fittings. 

4. Body Material: DZR low-lead brass.

5. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)]. 
6. Union Connections: [NPT male threaded] [Solder] [Press] inlets and outlet.

7. Spring: Stainless steel.

In "Shutter, Seats, and Slide Guides" Subparagraph below, the polymer Polysulfone reduces seizing or erratic mixed temperatures caused by lime deposits for long operating life.

8. Shutter, Seats, and Slide Guides: Scale-resistant polymer Polysulfone.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

9. Seals: Peroxide-cured EPDM.

10. Setting Range: 95 to 150 deg F (35 to 65 deg C). 95 to 120 deg F (35 to 50 deg C) for models with inlet checks certified to ASSE 1070.
11. ABS Adjustment Knob: Temperature adjustment with graduated scale and tamper-proof locking screw.

Retain "Inlet Check Valves" Subparagraph below to prevent undesirable backflow.

12. Inlet Check Valves: Optional [threaded] [solder] [press].

13. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)]; [NPT male threaded] [solder] [press].

Retain "Accurate Low-Flow Rate" Subparagraph below for stable control of high-efficiency fixtures.

14. Accurate Low-Flow Rate: 0.5 gpm (2.3 L/min) minimum flow.

15. Outlet Temperature Gauge: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual scale.

Body without union connections in first subparagraph below is provided separately and field installed.

16. Body without Union Connections: [NPT male threaded] [Solder] [PEX crimp] [PEX expansion] inlets and outlets.

a. 1-inch union body for connections size [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

b. 1-1/4-inch union body for connections size [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately, and is field installed.

17. Isolation Ball Valves: Inlet and outlet low-lead brass.

18. Maximum Working Static Pressure: 150 psig (1034 kPa).

19. Maximum Working Dynamic Pressure: 75 psig (517 kPa).

20. Maximum Hot Water Inlet Temperature: 195 deg F (90 deg C).
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

21. Flow Capacity:

a. [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] Cv 2.0 (Kv 1.7).

b. [NPS 1 (DN 25)] CV 3.5 (Kv 3.0).

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Mixing valve 521 Series "MixCal" is available in Size NPS 1/2 (DN 15), NPS 3/4 (DN 20), and NPS 1 (DN 25). For more information, see www.caleffi.com/usa/en-us/products/search?query=521.

22. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 521 Series MixCal or comparable product by one of the following:

a. POWERS; A WATTS Brand.

b. Webstone; A NIBCO Brand.

c. <Insert manufacturer's name>.

23. Description: Thermostatically controlled, water-mixing valve made for precise, process-water temperature control for point of distribution for domestic water systems. The mixing valve has a large mixing chamber and thermostatic cartridge for precise mixed temperature stability during inlet temperature and pressure variations.

24. Standard:

a. ASSE 1017/CSA B125.3, NSF/ANSI/CAN 372 low-lead laws, as certified by ICC ES.

b. Meets codes IPC, IRC, UPC and NPC.

c. ASTM F1807 PEX crimp fittings.

d. ASTM F1960 PEX expansion fittings.

25. Body Material: Low-lead brass.

26. Union End Connections: [NPT female threaded] [Solder] [Press] [PEX crimp] [PEX expansion] inlets and outlets.

27. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

28. Spring: Stainless steel.

In "Shutter, Seats, and Slide Guides" Subparagraph below, polymer Polyphenylene Oxide reduces seizing or erratic mixed temperatures caused by lime deposits for a long operating life.

29. Shutter, Seats, and Slide Guides: Scale-resistant polymer Polyphenylene Oxide.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

30. Seals: Peroxide-cured EPDM.

31. Setting Range: 85 to 150 deg F (30 to 65 deg C). 

32. ABS Adjustment Knob: Temperature adjustment with graduated scale and tamper-proof locking screw.

Retain "Inlet Check Valves" Subparagraph below to prevent undesirable backflow. Inlet check valves are optional.
33. Inlet Check Valves: [NPT male threaded] [Solder] [Press] [PEX crimp] [PEX expansion].

34. Outlet Temperature Gauge: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual scale.

Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately and field installed.

35. Isolation Ball Valves: Inlet and outlet low-lead brass.

36. Maximum Working Pressure: 200 psig (1379 kPa).

37. Maximum Inlet Temperature: 200 deg F (93 deg C).
38. Adjustable Temperature Setting: 85 to 150 deg F (30 to 65 deg C).

39. Maximum Flow Rate: 14 gpm (1.1 L/sec).

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

40. Flow Capacity: Cv 3.0 (Kv 2.6).
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Mixing valve 5231 Series "MixCal Plus" is available in sizes NPS 1 (DN 25), NPS 1-1/4 (DN 32), NPS 1-1/2 (DN 40), and NPS 2 (DN 50). For more information, see https://www.caleffi.com/usa/en-us/products/search?query=5231.

41. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 5231 Series MixCal Plus or comparable product by one of the following:

a. POWERS; A WATTS Brand.

b. Webstone; A NIBCO Brand.

c. <Insert manufacturer's name>.

42. Description: High-flow thermostatically controlled, water-mixing valve made for precise, water temperature control for point of distribution for domestic water systems.

43. Standard:

a. ASSE 1017/CSA B125.3, NSF/ANSI/CAN 372 low-lead laws, as certified by ICC ES.

b. Meets codes IPC, IRC, UPC and NPC.

44. Body Material: DZR low-lead brass.

45. Union Connections: [NPT male threaded] [Solder] [Press] inlets and outlet.

46. Size: [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

47. Spring: Stainless steel.

In "Shutter, Seats, and Slide Guides" Subparagraph below, polymer Polyphenylene Oxide reduces seizing or erratic mixed temperatures caused by lime deposits for a long operating life.

48. Shutter, Seats, and Slide Guides: Scale-resistant polymer Polyphenylene Oxide.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

49. Seals: Peroxide-cured EPDM.

50. Setting Range: 95 to 150 deg F (35 to 65 deg C).

51. ABS Adjustment Knob: Temperature adjustment with graduated scale and tamper-proof locking screw.

52. Outlet Temperature Gauge: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual scale:
a. NPS 1-1/4 (DN 32) soldered connection.

Gauge in "Outlet Temperature Gauge" Subparagraph below is furnished with an optional adapter, provided separately and field installed.

53. Outlet Temperature Gauge: 30 to 210 deg F (0 to 100 deg C), 2-inch- (50-mm-) diameter dual scale:
a. [NPS 1-1/4 (DN 32)] soldered connection.
b. [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)], threaded male by female.

c. [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)], threaded male by female.

Check valve in "Inlet Check Valves" Subparagraph below is to prevent backflow and is provided separately for field installation.

54. Inlet Check Valves: Stainless steel.
55. Size: [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].
56. Minimum Flow for Temperature Stability:

a. NPS 1 and NPS 1-1/4 (DN 25 and DN 32); 4.4 gpm (0.3 L/sec).
b. NPS 1-1/2 and NPS 2 (DN 40 and DN 50); 8.8 gpm (0.6 L/sec).
57. Maximum Flow for Temperature Stability:

a. NPS 1 and NPS 1-1/4; 40 gpm (2.5 L/sec).

b. NPS 1-1/2 and NPS 2; 80 gpm (5.0 L/sec).

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

58. Flow Capacity:

a. NPS 1 (DN 25), Cv 7 (Kv 6.0).

b. NPS 1-1/4 (DN 32), Cv 7.6 (Kv 6.5).

c. NPS 1-1/2 (DN 40), Cv 13 (Kv 11.2).

d. NPS 2 (DN 50), Cv 14.2 (Kv 12.2).
59. Maximum Working Static Pressure: 200 psig (1379 kPa).

60. Maximum Operating Differential Pressure: 75 psig (517 kPa).

61. Hot Water Inlet Temperature Range: 120 to 195 deg F (49 to 91 deg C).

62. Cold Water Inlet Temperature Range: 39 to 80 deg F (3.9 to 26.6 deg C).
U. Differential Pressure Bypass Valve: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see https://www.caleffi.com/usa/en-us/catalogue/differential-pressure-pass-valve-519502a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 519 Series or comparable product by one of the following:

a. Bell & Gossett (Xylem).
b. Taco Comfort Solutions.
c. <Insert manufacturer's name>.

2. Description: Used in systems with a fixed-speed circulating pump supplying several zones controlled by two-way zone valves. Ensures that the head pressure of the pump is proportional to the number of two-way valves being closed. It will bypass the differential pressure created by the pump as the zone valves close, thus eliminating water hammer noise.

3. Body Material: Brass.

4. Valve Plug: Brass.

In "Valve Plug Gasket and O-Ring Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
5. Valve Plug Gasket and O-ring Seals: Peroxide-cured EPDM.
6. Union Seals: Asbestos free nitrile, butadiene rubber.

7. Control Knob: ABS.

8. Spring: Stainless steel.

9. Maximum Working Pressure: 150 psig (1034 kPa).
10. Connections:

a. NPS 3/4 (DN 20): [NPT female union threaded] [Press union] [Sweat union].

b. NPS 1 (DN 25): [NPT female inlet by NPT male union outlet] [NPT female inlet by sweat union outlet].

c.  NPS 1-1/4 (DN 32): [NPT female inlet by NPT male union outlet] [NPT female inlet by sweat union outlet].

11. Temperature Range: 32 to 230 deg F (0 to 110 deg C).

12. Setting Range: 1 to 6 m.w.g (2 to 10 psig).

13. Flow Rates:

a. Size: NPS 3/4 (DN 20) up to 9 gpm (34 L/min).

b. Size: NPS 1 (DN 25) up to 40 gpm (151 L/min).

c. Size: NPS 1-1/4 (DN 32) up to 45 gpm (170 L/min).
V.  Universal Flow Switch: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information, see www.caleffi.com/usa/en-us/catalogue/uni-switchtm-universal-flow-switch-626600a.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 626600A Series Uni-Switch or comparable product by one of the following:

a. Bell & Gossett (Xylem).

b. Taco Comfort Solutions.

c. <Insert manufacturer's name>.

2. Description: Detects whether there is any flow in the piping and opens or closes an electrical contact. In heating systems, the flow switch will switch the burner off in case of a lack of fluid circulation in heating circuit. A lack of fluid circulation would otherwise impair the operation of the temperature-sensitive safety and protection devices.

3. Body Material: Brass.

4. Cover and Micro-Switch Protection Casing: Self-extinguishing polycarbonate.

5. Bellows Rod and Bellows: Stainless steel.

6. Paddle Blades for Pipes: Stainless steel.

In "O-ring Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

7. O-ring Seals: Peroxide-cured EPDM.

8. Voltage: 250 V.

9. Electrical Connection: NPS 1/2 (DN 15) NPT male threaded.

10. Switch Rating: 15 A.

11. Switch Contacts: NO or NC.

12. Protection Class: NEMA Type 5, IP 54.

13. Certification: CE, cUL.

14. Maximum Working Pressure: 150 psig (1034 kPa).

15. Connection: NPS 1 (DN 25) NPT male threaded.

16. Pipe Adjustability: Suitable for pipe sizes NPS 1 to NPS 8 (DN 25 to DN 200).

17. Temperature Range: Minus 20 to 250 deg F (minus 30 to 120 deg C).

18. Minimum Flow Rate: 5.7 gpm (21.5 L/min).
2.2 AIR-CONTROL DEVICES

Air vents aid in system filling. Air removal after initial startup is accomplished by air separator or boiler dip-tube.

Leakage from automatic air vents may cause damage to ceilings and other finished surfaces. Manual air vents may be preferred over automatic air vents in finished spaces.

A. Manual Air Vents:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 337221A Series Manual Air Vent, see https://www.caleffi.com/usa/en-us/catalogue/manual-air-vent-337221a.
1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 337 Series or comparable product by one of the following:
a. Bell & Gossett; a Xylem brand.

b. Watts.
c. <Insert manufacturer's name>.

2. Body Material: Brass.

3. Operator: Knob.

4. Inlet Size: NPS 1/4 (DN 10).
5. Inlet Connection: NPT male threaded.
6. Maximum Working Temperature: 212 deg F (100 deg C).
7. Maximum Working Pressure: 150 psig (1034 kPa).
B. Automatic Air Vents:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Air vent 551 Series DISCALAIR is a high-performance automatic air vent capable of releasing large amounts of air from hydronic systems.

Automatic air vent 501 Series MAXCAL is an extra-high-capacity float-type air vent for use on large pipes where large quantity of air is to be released from the system.
5021 Series MINICAL, 5023 Series VALCAL, and 5027 Series ROBOCAL are provided with a service check valve that allows easy air vent replacement without purging the system.
For more information, see https://www.caleffi.com/usa/en-us/products/search?query=air%20vents.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; [551 Series DISCALAIR] [501 Series MAXCAL] [5020 Series MINICAL] [5021 Series MINICAL] [5022 Series VALCAL] [5023 Series VALCAL] [5026 Series ROBOCAL] [5027 Series ROBOCAL] [5080 Series HYGROCAL] [NA5027 Series ROBOCAL] or comparable product by one of the following:
a. AMTROL, Inc.

b. TACO Comfort Solutions, Inc.

c. <Insert manufacturer's name>.

Retain "Body Material" Subparagraph below for all products listed above except 5080 Series HYGROCAL.

2. Body Material: Brass.
In "Float" Subparagraph below, retain first option for all products listed above except 501 Series MAXCAL, and retain second option for 501 Series MAXCAL only.

3. Float: [Polypropylene] [Stainless steel].

In "Stem" Subparagraph below, retain first option for all products listed above except 501 Series MAXCAL, and retain second option for product 501 Series MAXCAL only. 5026 Series ROBOCAL and 5027 Series ROBOCAL do not have a stem.

4. Stem: [Brass] [Stainless steel].

Retain "Spring" Subparagraph below if 551 Series DISCALAIR, 5020 Series MINICAL, and 5021 Series MINICALTM are selected.
5. Spring: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

6. Seals: Peroxide-cured EPDM.
7. Vertical relief.
Retain first eight subparagraphs below if 551 Series is selected.
Retain first subparagraph below to prevent the float from hanging up with debris, and to enable needle valve to reliably vent out collected air.
8. Anti-rotation and anti-vibration pinned air vent float.

9. Air Vent Float Linkages and Float Guide Pin: Stainless steel.

10. Connection Size: Dual threaded NPT male 3/4 and NPT female 1/2 (MDN 20 and FDN 15) for installation flexibility.

11. Maximum Working Pressure: 150 psig (1034 kPa).
12. Maximum Working Temperature: 230 deg F (110 deg C).
13. Maximum Discharge Pressure: 150 psig (1034 kPa).

14. Maximum Discharge Flow Rate: 4.5 scfm (2 L/sec).
Safety cap in first subparagraph below is optional, and automatically closes the air discharge in case of contact with water.

15. Hygroscopic safety cap (anti-drip).
Retain first six subparagraphs below if 501 Series is selected.

16. Connection Size: NPS 3/4 (DN 20) NPT female threaded.
17. Exhaust Discharge Connection: NPS 3/4 (DN 20) straight female threaded.
18. Maximum Working Pressure: 230 psig (1586 kPa).
19. Maximum Discharge Pressure: 90 psig (621 kPa).
20. Maximum Discharge Flow Rate: 9 scfm (4 L/sec).
21. Maximum Working Temperature: 250 deg F (120 deg C).
Retain first eight subparagraphs below if 5020 Series and 5021 Series are selected.

22. Connection Size: [NPS 1/8 (DN 6)] [NPS 1/2 (DN 15)] NPT male threaded.
23. Maximum Working Pressure: 150 psig (1034 kPa).

24. Maximum Discharge Pressure: 32 psig (220 kPa). 
25. Maximum Discharge Rate: 1.75 scfm (0.82 L/sec).

In "Maximum Working Temperature" Subparagraph below, select first option for 5020 Series and second option for 5021 Series.
26. Maximum Working Temperature: [250 deg F (120 deg C)] [230 deg F (110 deg C)].
27. Air Vent Float Linkages: Stainless steel.
Hygroscopic anti-drip safety cap in first subparagraph below automatically closes the air discharge in case of contact with water and is optional.
28. Hygroscopic anti-drip safety cap.

Anti-suction air vent cap in first subparagraph below is optional.

29. Anti-suction air vent cap.
Retain first seven subparagraphs below if 5022 Series or 5023 Series is selected.

30. Description: High-capacity float-type air vent on manifolds or pipes in sealed heating systems.

31. Connection Size: NPS 1/2 (DN 15) NPT male threaded.
32. Maximum Working Pressure: 150 psig (1034 kPa).
33. Maximum Discharge Pressure: 60 psig (414 kPa).
34. Maximum Discharge Rate: 2.5 scfm (1.2 L/sec). 
In "Maximum Working Temperature" Subparagraph below, select first option for 5022 Series and second option for 5023 Series.
35. Maximum Working Temperature: [250 deg F (120 deg C)] [230 deg F (110 deg C)].
Retain first eight subparagraphs below if 5026 Series, 5027 Series, or NA5027 Series is selected.

36. Description: Float-type automatic air vent to vent air that is released from water being heated.

In first subparagraph below, the anti-rotation and anti-vibration system prevents any movement of the float to not affect the performance of the air release valve.

37. Anti-rotation and anti-vibration system of the float.

38. Connection Size: [NPS 1/8 (DN 6)] [NPS 1/4 (DN 10)] [NPS 1/2 (DN 15)] threaded NPT male or [NPS 3/8 (DN 12)] [NPS 1/2 (DN 15)] threaded straight male. 

39. Maximum Working Pressure: 150 psig (1034 kPa).
40. Maximum Discharge Pressure: 90 psig (621 kPa).
41. Maximum Working Temperature: 240 deg F (115 deg C).
42. Maximum Discharge Rate: 1.75 scfm (0.82 L/sec).
In "Maximum Working Temperature" Subparagraph below, select first option for 5026 Series and second option for 5027 Series.
43. Maximum Working Temperature: [240 deg F (115 deg C)] [230 deg F (110 deg C)].
Retain eight subparagraphs below if 5080 Series is selected.
44. Description: Automatic radiator air vent for heating hydronic systems or low-pressure steam for both during the filling of the system and for normal operation. Manual operation by rotating knob.

45. Body Material: Chrome-plated brass.

46. Knob: White polyoxymethylene, heat resistant.

47. Maximum Working Pressure: 150 psig (1034 kPa).

48. Maximum Working Temperature: 212 deg F (100 deg C).
49. Connection: NPS 1/8 (DN 6) threaded NPT male.

50. Low-pressure steam: 15 psig (103 kPa).

51. Replaceable hygroscopic cartridge.
C. Expansion Tanks:

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 one of the following:

a. AMTROL, Inc.

b. Armstrong Pumps, Inc.

c. Bell & Gossett; a Xylem brand.

d. Flo Fab Inc.

e. TACO Comfort Solutions, Inc.

f. <Insert manufacturer's name>.

2. Tank: Welded steel, rated for 125-psig (860-kPa) working pressure and 375 deg F (191 deg C) maximum operating temperature, with taps in bottom of tank for tank fitting and taps in end of tank for gauge glass. Tanks to be factory tested after fabricated and labeled in accordance with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

3. Air-Control Tank Fitting: Cast-iron body, copper-plated tube, brass vent tube plug, and stainless steel ball check, 100-gal. (379-L) unit only: sized for compression-tank diameter. Provide tank fittings for 125-psig (860-kPa) working pressure and 250 deg F (121 deg C) maximum operating temperature.

4. Tank Drain Fitting: Brass body, nonferrous internal parts; 125-psig (860-kPa) working pressure and 240 deg F (116 deg C) maximum operating temperature; constructed to admit air to compression tank, drain water, and close off system.

5. Gauge Glass: Full height with dual manual shutoff valves, [3/4-inch- (20-mm-)] <Insert dimension> diameter gauge glass, and slotted-metal glass guard.

D. [Diaphragm] [Bladder]-Type ASME Expansion Tanks:

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 one of the following:

a. AMTROL, Inc.

b. Armstrong Pumps, Inc.

c. Bell & Gossett; a Xylem brand.

d. Flo Fab Inc.

e. TACO Comfort Solutions, Inc.

f. <Insert manufacturer's name>.

2. Tank: Welded steel, rated for 125-psig (860-kPa) working pressure and 375 deg F (191 deg C) maximum operating temperature. Factory test after taps are fabricated and supports installed and are labeled in accordance with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

3. [Diaphragm] [Bladder]: Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.

4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

E. Diaphragm-Type Non-ASME Expansion Tanks:

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 one of the following:

1) AMTROL, Inc.

2) Apollo Flow Controls; Conbraco Industries, Inc.

3) Armstrong Pumps, Inc.

4) Bell & Gossett; a Xylem brand.

5) Flamco; a division of AALBERTS Ind.

6) Flo Fab Inc.

7) TACO Comfort Solutions, Inc.

8) <Insert manufacturer's name>.

b. Tank: Carbon steel, rated for minimum 100-psig (690-kPa) working pressure at minimum 200 deg F (115 deg C) maximum operating temperature. Non-ASME construction.

c. Diaphragm: Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.

d. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.
2. Boiler Trim Kit: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

Boiler trim kit NA553 Series consists of a backflow preventer, air separator, pre-adjustable fill valve, and expansion tank. For more information, see www.caleffi.com/usa/en-us/catalogue/boiler-trim-kits-backflow-preventer-na553362.

a. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; NA553 Series or comparable product by one of the following:

1) Bell & Gossett; a Xylem brand.

2) WATTS.

3) <Insert manufacturer's name>.

b. Description: Assembly consisting of Series 551 DISCAL air separator, Series 573 dual check (ASSE 1012) backflow preventer or 574 RPZ (ASSE 1013) backflow preventer, Series 553 AutoFill filling valve, expansion tank, nipples and tee in 12 configurations, bringing together necessary components for boiler installations into one package.

Retain "Air Separator" Subparagraph below for 551 Series DISCAL.

c. Air Separator.

Retain "Fill valve" Subparagraph below for 553 Series AutoFill.

d. Fill valve.

e. Expansion tank check valve.

f. Expansion Tank: 4.4 gal (16.6 liter).

g. Pipe Nipples (Two): 3 inch (80 mm) brass.

h. Pipe Tee: Brass, NPT male threaded.

i. Size: [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

j. Connections: [NPT female threaded] [Press] [Solder].

k. Maximum Working Pressure: 150 psig (1034 kPa).

l. Maximum Working Temperature: 150 deg F (50 deg C).
m. Air Separator with Solder Connections:

Retain one of four "Kit" subparagraphs below for solder connections for the air separator.
1) Kit: NA553369.

a) Air Separator: NPS 1 (DN 25).
b) Dual Check Backflow Preventer: NPS 1/2 (DN 15) solder connection.
2) Kit: NA553379.

a) Air Separator: NPS 1-1/4 (DN 32).
b) Dual Check Backflow Preventer: NPS 1/2 (DN 15) solder connection.
3) Kit: NA553369R.

a) Air Separator: NPS 1 (DN 25).

b) RPZ Backflow Preventer: FNPS 1/2 (FDN 15).
4) Kit: NA553379R.

a) Air Separator: NPS 1-1/4 (DN 32).
b) RPZ Backflow Preventer: FNPS 1/2 (FDN 15).

n. Air Separator and Backflow Preventer with NPT Connections:

Retain one of four "Kit" subparagraphs below for NPT connections.

1) Kit: NA553362.

a) Air Separator: NPS 1 (DN 25).

b) Dual Check Backflow Preventer: NPS 1/2 (DN 15).

2) Kit: NA553372.

a) Air Separator: NPS 1-1/4 (DN 32).

b) Dual Check Backflow Preventer: NPS 1/2 (DN 15).

3) Kit: NA553362R.

a) Air Separator: NPS 1 (DN 25).

b) RPZ Backflow Preventer: NPS 1/2 (DN 15).

4) Kit: NA553372R.

a) Air Separator: NPS 1-1/4 (DN 32).

b) RPZ Backflow Preventer: NPS 1/2 (DN 15).

o. Air Separator with Press Connections:

Select one of four "Kit" subparagraphs below for press connections for the air separator.

1) Kit: NA553366.

a) Air Separator: NPS 1 (DN 25).

b) Dual Check Backflow Preventer: NPS 1/2 (DN 15) press connection.

2) Kit: NA553376.

a) Air Separator: NPS 1-1/4 (DN 32).

b) Dual Check Backflow Preventer: NPS 1/2 (DN 15) press connection.

3) Kit: NA553366R.

a) Air Separator: NPS 1 (DN 25).

b) RPZ Backflow Preventer: NPS 1/2 (FDN 15) NPT female threaded connection.

4) Kit: NA553376R.

a) Air Separator: NPS 1-1/4 (DN 32). 

b) RPZ Backflow Preventer: NPS 1/2 (FDN 15) NPT female threaded connection.
F. In-Line Air Separators:

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 one of the following:

1) AMTROL, Inc.

2) Armstrong Products, Inc.

3) Bell & Gossett; a Xylem brand.

4) Spirotherm, Inc.

5) TACO Comfort Solutions, Inc.

6) <Insert manufacturer's name>.

b. Tank: One-piece cast iron with an integral weir constructed to decelerate system flow to maximize air separation.

c. Maximum Working Pressure: Up to 175 psig (1207 kPa).

d. Maximum Operating Temperature: Up to 300 deg F (149 deg C).

2. Coalescing-Type Air Separators: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information, see www.caleffi.com/usa/en-us/products/search?query=551.

a. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [551] [5517] [NA551] Series DISCAL or comparable product by one of the following:

1) AMTROL, Inc.

2) TACO Comfort Solutions, Inc.

3) <Insert manufacturer's name>.

b. Description: Micro-bubble coalescing air separator with brass automatic air vent containing pinned float and high discharge capacity.

Retain first 10 subparagraphs below:

551 Series DISCAL in brass with solder, NPT female threaded, and press integral connections is selected in sizes NPS 1 to NPS 2 (DN 25 to DN 50) and size NPS 3/4 (DN 20) NPT female threaded.

5517 Series DISCAL rotating collar with union solder, union NPT male threaded, and press union is selected in sizes NPS 3/4 to NPS 1 (DN 20 to DN 25).

551 Series DISCAL compact is selected with NPT female threaded and solder in size NPS 3/4 (DN 20). 
All series offer codes with or without furnished service check valve.

c. Maximum Working Pressure: 150 psig (1034 kPa).

d. Working Temperature Range: 32 to 250 deg F (0 to 120 deg C).

e. High-Velocity Flow Rate at Maximum 4 f/s (1.2 m/s): 6 to 39 gpm (0.4 to 2.5 L/sec).

f. Air Separation Efficiency: 100 percent removal to microbubble level.

g. Body Material: Brass.
1) Internal coalescing mesh, removable for cleaning.

Retain first two subparagraphs below if 551 Series is selected.

2) Glass-reinforced nylon PA66GF30.

3) Compact Series: Type 304 stainless steel.

Retain first subparagraph below if 5517 Series is selected.

4) Rotating Collar: Type 304 stainless steel.

h. Air Vent Float: Polypropylene.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
i. Seals: Peroxide-cured EPDM.
Retain first subparagraph below to prevent the float from hanging up with debris and to enable needle valve to reliably-vent out collected air.
j. Anti-rotation and anti-vibration pinned air vent float.

k. Air Vent Float Linkages and Float Guide Pin: Stainless steel.

Check valve" in "Service Check Valve" Subparagraph below is optional and offers easy replacement for connected expansion tank.

l. Service Check Valve: NPS 1/2 (DN 12) male NPT threaded by NPS 1/2 (DN 12) female NPT threaded.

Retain first 14 subparagraphs below if 551 Series DISCAL or NA551 Series DISCAL is selected. Furnished in steel and available in sizes NPS 2 to NPS 6 (DN 50 to DN 150) with flanged connections and suspended from the structure.

m. Tank: ANSI B16.5, Class 150 RF flanged.

n. Maximum Working Pressure: 150 psig (1034 kPa).

o. Working Temperature Range: 32 to 270 deg F (0 to 132 deg C).

p. High-Velocity Flow Rate at Maximum: 10 f/s (3 m/s): 100 to 880 gpm (378 to 3331 L/min).

q. Air Separation Efficiency: 100 percent removal to microbubble level.

r. Body Material: Epoxy resin painted steel.

Retain first subparagraph below if NA551 Series is selected.

s. Designed and built in accordance with Section VIII, Division 1 of the ASME Boiler and Pressure Vessel Code and tagged and registered with the National Board of Boiler and Pressure Vessel Inspector, and CRN registered and stamped for 150 psi (10 bar) working pressure, with ASME U stamp.

Internal coalescing mesh is removable for cleaning.

t. Internal Coalescing Mesh: Type 304 stainless steel.

u. Air Vent Float: Polypropylene.

v. Air Vent Body: Side drain shutoff valve body, and bottom drain valve body: brass.
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

w. Seals: Peroxide-cured EPDM.

Retain first subparagraph below to prevent the float from hanging up with debris and to enable needle valve to reliably vent out collected air.
x. Anti-Rotation and Anti-Vibration Pinned Air Vent Float: Prevents float hang-up from debris and enables needle valve to reliably-vent out collected air.

y. Air Vent Float Linkages and Float Guide Pin: Stainless steel.

z. Furnished with:

1) Side Drain Shut-off Valve: NPS 3/4 (DN 20) by NPS 3/4 (DN 20) garden hose thread.

2) Bottom Drain Valve: NPS 1 (DN 25) female NPT threaded with lever.

Retain first four subparagraphs below if NA551 Series is selected. Furnished in steel and available in sizes NPS 8 to NPS 12 (DN 200 to DN 300) with flanged connections and mounted on the floor.

aa. Tank: ANSI B16.5, Class 150 RF flanged.

ab. Maximum Working Pressure: 150 psig (1034 kPa).

ac. Working Temperature Range: 32 to 270 deg F (0 to 132 deg C).

ad. High-Velocity Flow Rate at Maximum: 10 f/s (3 m/s): 1570 to 3525 gpm (5943 to 13344 L/min).

ae. Air Separation Efficiency: 100 percent removal to microbubble level.

af. Body Material: Epoxy resin painted steel.

ag. Designed and built in accordance with Section VIII, Division 1 of the ASME Boiler and Pressure Vessel Code and tagged and registered with the National Board of Boiler and Pressure Vessel Inspector, and CRN registered and stamped for 200 psi (14 bar) working pressure, with ASME U stamp.

Internal coalescing mesh in first subparagraph below is removable for cleaning.
ah. Internal Coalescing Mesh: Type 304 stainless steel.

ai. Air Vent Float: Polypropylene.

aj. Air Vent Body: Side drain shutoff valve body, and bottom drain valve body: brass.
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

ak. Seals: Peroxide-cured EPDM.

Retain first subparagraph below to prevent the float from hanging up with debris and to enable needle valve to reliably vent out collected air.
al. Anti-rotation and anti-vibration pinned air vent float.

am. Air Vent Float Linkages and Float Guide Pin: Stainless steel.

an. Furnished with:

1) Side drain shut-off valve: NPS 3/4 (DN 20) by NPS 3/4 (DN 20) garden hose thread.

ao. Bottom Drain Valve: NPS 2 (DN 50) female NPT threaded with lever.

ap. Thermometer Well Tap: Inlet and outlet flanges: NPS 1/2 (DN 15) NPT female threaded.
G. Coalescing-Type Air and Dirt Separators:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Separator 546 Series is provided with a brass body, nylon internal coalescing mesh element, stainless steel linkage, stainless steel float, and brass low down drain valve with hose connections.

Separator NA546 Series is provided with an epoxy resin coated steel body, stainless steel internal coalescing mesh element, stainless steel linkages, and stainless steel float guide.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [546] [NA546] Series or comparable product by one of the following:

a. Armstrong Pumps, Inc.

b. Bell & Gossett; a Xylem brand.

c. Spirotherm, Inc.

d. <Insert manufacturer's name>.

Retain "Brass Air and Dirt Separator" Subparagraph below if separator 546 Series is selected.

e. Brass Air and Dirt Separator:

1) Body Material: Brass.

2) Maximum Working Pressure: 150 psig (1034 kPa).
3) Working Temperature Range: 32 to 250 deg F (0 to 120 deg C).
4) Size: NPS 1 (DN 25) and NPS 1-1/4 (DN 32).
5) Connections: Solder.
Retain "Steel Air and Dirt Separator" Subparagraph below if separator NA546 is selected.

f. Steel Air and Dirt Separator:

1) Tank: ANSI B16.5, Class 150 RF flanged.

2) Body Material: Steel.
3) Maximum Working Pressure: 150 psig (1034 kPa).
4) Working Temperature Range: 32 to 270 deg F (0 to 132 deg C).
5) Connection:
a) Solder connections in sizes NPS 1 (DN 25) and NPS 1-1/4 (DN 32).
b) Flanged connections in sizes NPS 2-1/2 to NPS 6 (DN 50 to DN 150) and NPS 8 to NPS 14 (DN 200 to DN 350).
c) Threaded connection in size NPS 2 (DN 50).
2. Magnetic Dirt Separators:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Magnetic separator 5463M Series DIRTMAG PRO is furnished in brass and available in sizes NPS 1 to NPS 2 (DN 25 to DN 50) integral NPT female threaded, integral solder connection, and integral press connections. For more information, see https://www.caleffi.com/usa/en-us/catalogue/dirtmagr-pro-dirt-separator-dual-magnets-brass-546328am.
Magnetic separator 5465M Series is furnished in steel and available in sizes NPS 2 to NPS 4 (DN 50 to DN 100). For more information, see www.caleffi.com/usa/en-us/catalogue/dirtmagr-magnetic-dirt-separator-2-4-ansi-flange-546550am.

Magnetic separator NA5453 Series is furnished in glass-reinforced nylon with optional ball valves and available in sizes NPS 3/4 and NPS 1 (DN 20 and DN 25), with NPT male threaded union, NPT female threaded union, solder union, and press union connections. For more information, see www.caleffi.com/usa/en-us/catalogue/dirtmagr-dirt-separator-magnet-vertical-or-horizontal-pipes-brass-na545305.

Magnetic separator NA5465M Series is furnished in steel and available in sizes NPS 2 to NPS 6 (DN 50 to DN 150) with flanged connections and suspended from the structure. For more information, see www.caleffi.com/usa/en-us/catalogue/dirtmagr-magnetic-dirt-separator-asmecrn-2-6-ansi-flange-na546550am.

Magnetic separator NA5465M Series is furnished in steel and available in sizes NPS 8 to NPS 14 (DN 200 to DN 350) with flanged connections and mounted on the floor. For more information, see www.caleffi.com/usa/en-us/catalogue/dirtmagr-magnetic-dirt-separator-asme-8-14-ansi-flange-na546520am.

a. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [5463M Series DIRTMAG PRO] [5465M Series DIRTMAG] [NA5453 Series DIRTMAG] [NA5465M Series DIRTMAG] or comparable product by one of the following:

1) BoilerMag.

2) TACO Comfort Solutions, Inc.

3) <Insert manufacturer's name>.

Retain first two subparagraphs below if 5463M Series is selected.

b. Description: Dirt separator with dual magnets, combining drywell mounted magnet stack inserted from top with magnet belt, speeding up ferrous impurity (magnetite) removal.

c. Brass Body Magnetic Dirt Separators:

1) Body Material: Brass.

Internal element in first subparagraph below is removable for cleaning.

2) Internal Element: Glass-reinforced nylon PA66G30.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

3) Seal: Peroxide-cured EPDM.

4) Drain Valve: Brass NPS 3/4 (DN 20), garden hose thread.

5) Magnets: Neodymium rare earth.
a) Magnet stack inside drywell inserted in top connection of body.

b) External removable magnet collar.
6) Maximum Working Pressure: 150 psig (1034 kPa).
7) Maximum Temperature Range: 32 to 250 deg F (0 to 120 deg C).
8) Flow Rate at Maximum 4 ft/sec (1.2 m/s): 9 to 36 gpm (34 to 136 L/min).
9) Particle Separation Efficiency: 5 µm (0.2 mil).
10) Ferrous (magnetite) impurities separation efficiency 100 percent.

11) Connections: [NPT female] [Solder] [Press].

Pre-formed insulation jacket kit in first subparagraph below is optional, purchased separately and field installed.

12) Pre-formed Insulation Jacket Kit:
a) Closed cell expanded PX-X 25/64 inch (10 mm) thick.
Retain first two subparagraphs below if 5465M Series or NA5465M is selected.

13) Description: Flanged steel dirt separator with flexible magnetic magnet stack inserted from tank bottom.

14) Steel Body Magnetic Dirt Separators:

a) Tank: ANSI B16.5, Class 150 RF flanged.

b) Body Material: Epoxy resin coated steel.

c) Top Cap: Brass NPS 3/4 (DN 19) NPT female threaded.

d) Internal Element: Stainless steel and HDPE.

e) Hydraulic Seal: Non-asbestos fibers.

f) Furnished with Bottom Drain Valve:

g) Separator Size: NPS 2 to NPS 6 (DN 50 to DN 160); NPS 1 (DN 25) female NPT threaded with lever.
h) Separator Size: NPS 8 to NPS 14 (DN 200 to DN 350); NPS 2 (DN 50) female NPT threaded with lever.

15) Furnish with Thermometer Well Tap:

a) Separator Size: NPS 8 to NPS 14 (DN 200 to DN 350); inlet and outlet flanges, NPS 1/2 (DN 15) NPT female threaded.
16) Magnets: Neodymium Rare Earth:
a) Separator Size: NPS 2 to NPS 6 (DN 50 to DN 160); one magnet/drywell assembly inserted from bottom.
b) Separator Size: NPS 8 to NPS 14 (DN 200 to DN 350); three magnet/drywell assemblies inserted from bottom.

17) Maximum Working Pressure: 150 psig (1034 kPa).
18) Vessel Temperature Range: 32 to 270 deg F (0 to 132 deg C).
19) Flow Rate at Maximum 10 ft/sec (3 m/s): 89 to 4800 gpm (405 to 21821 L/min). 
20) Particle Separation Efficiency: 5 µm (0.2 mil).
21) Ferrous (magnetite) impurities separation efficiency 100 percent.

Retain first subparagraph below if NA5453 Series is selected.

d. Magnetic Dirt Separators Adjustable for Vertical or Horizontal Pipe:

1) Body and Cover Material: Glass-reinforced nylon PA66G30.

Element in "Internal Element" Subparagraph below is removable for cleaning.
2) Internal Element: HDPE.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
3) Seal: Peroxide-cured EPDM.

4) Drain Valve: Brass NPS 3/4 (DN 20), garden hose thread.

5) Manual screw air vent.

6) Top Dosing Point Port:

a) Dosing Capacity: 12 fluid oz. (0.34 liter).
7) Adjustable rotating brass base mount for [vertical] [horizontal] pipe installation.

8) Magnets: Neodymium rare-earth external removable magnet collar.

9) Maximum Working Pressure: 45 psig (310 kPa).
10) Maximum Temperature Range: 32 to 195 deg F (0 to 90 deg C).
11) Flow Rate at Maximum 4 ft/s (1.2 m/s): 10 gpm (46 L/min).
12) Particle Separation Efficiency: 5 µm (0.2 mil).
13) Ferrous (magnetite) impurities separation efficiency 100 percent.

Valves in first subparagraph below are optional for using dosing point to inject chemical additives.

14) Isolation inlet and outlet shutoff valves.

a) NPS 3/4 (DN 19) and NPS 1 (DN 25) female threaded union connection.

b) NPS 1 (DN 25) press union connection.

3. Magnetic Air and Dirt Separators:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 5461 Series DISCALDIRTMAG and NA546M Series DISCALDIRTMAG, see www.caleffi.com/usa/en-us/products/search?query=discaldirtmag.

Magnetic separator 5461 Series is furnished in brass and available in sizes NPS 1 and NPS 1-1/4 (DN 25 and DN 32) with solder or press integral connections, NPS 1 (DN 25) with NPT male threaded integral connection. 5461 Series is also furnished in steel and available in sizes NPS 1-1/2 and NPS 2 (DN 40 and DN 50) with solder and press union connections.
Magnetic separator NA546M Series is furnished in steel with flanged connections and available in sizes NPS 8 to NPS 14 (DN 200 to DN 350) mount on the floor.

Magnetic separator NA546M is furnished in steel with flanged connections and available in sizes NPS 2 to NPS 6 (DN 50 to DN 150) suspended from the structure.
a. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [5461] [NA546M] Series DISCALDIRTMAG or comparable product by one of the following:

1) Legend Valve.
2) TACO Comfort Solutions, Inc.

3) <Insert manufacturer's name>.

b. Description: The magnetic air and dirt separator incorporates three important functions for hydronic systems: air separation, dirt separation and ferrous impurity separation. An internal screen element facilitates the coalescing and capture of micro-bubbles to facilitate high performance automatic air removal, while concurrently causing the capture of non-ferrous debris particles down to 5 micron size. A magnetic field induced by rare-earth neodymium magnets facilitates the capture of ferrous impurities such as iron oxide down to microscopic size thus delivering 2-1/2 times the ferrous impurity removal performance of standard air and dirt separators.

Retain first subparagraph below if 5461 Series DISCALDIRTMAG in brass with solder and press integral connections is selected in sizes NPS 1 and NPS 1-1/4 (DN 25 to DN 32) and size NPS 1 (DN 25) NPT male threaded.

c. Brass Body Magnetic Air and Dirt Separator:

1) Body Material: Brass.

Internal element in first subparagraph below is removable for cleaning.

2) Internal Element: Glass-reinforced nylon, PA66GF30.

Anti-rotation and anti-vibration pinned air vent float in first subparagraph below prevents float hang-up from debris and enables needle valve to reliably vent out collected air.

3) Anti-rotation and anti-vibration pinned air vent float.

4) Air Vent Float: Polypropylene.

5) Air Vent Float Linkages and Float Guide Pin: Stainless steel.

6) Spring: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

7) Seals: Peroxide-cured EPDM.

8) Drain Valve: Brass NPS 3/4 (DN 20) garden hose thread.
Magnets in first subparagraph below are mounted in removable external collar.

9) Magnets: Neodymium rare earth.

10) Maximum Working Pressure: 150 psig (1034 kPa).
11) Working Temperature Range: 32 to 250 deg F (0 to 120 deg C).

12) Air Separation Efficiency: 100 percent removal to microbubble level.

13) Particle Separation Efficiency: to 5 µ (0.2 mil).

14) Ferrous Impurities (Magnetite) Separation Efficiency: 100 percent.

15) Connections: [NPT male] [Solder] [Press] integral to body.

16) Size: [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

17) Flow Capacity:

a) [NPS 1 (DN 25)] [Cv 32 (Kv 27.7)].

b) [NPS 1-1/4 (DN 32)] [Cv 40 (Kv 34.6)].

Pre-formed insulation jacket kit in first subparagraph below is optional, purchased separately and field installed.
18) Pre-formed Insulation Jacket Kit:

a) Closed cell expanded PE-X 25/64-inch (10-mm) thick.

Retain first subparagraph below if 5461 Series selected. Furnished in steel and available in sizes NPS 1-1/2 and NPS 2 (DN 40 and DN 50) with union connections and suspended from the structure.
19) Steel Body Union Connection Magnetic Air and Dirt Separator:
a) Body Material: Epoxy resin coated steel.

Internal mesh element stainless steel in first subparagraph below is removable for cleaning.
b) Internal Mesh Element: Stainless steel.

Anti-rotation and anti-vibration pinned air vent float in first subparagraph below prevents float hang-up from debris and enables needle valve to reliably vent out collected air.

c) Anti-rotation and anti-vibration pinned air vent float.

d) Air Vent Float: Polypropylene.

e) Air Vent Float Linkages and Float Guide Pin: Stainless steel.
f) Spring: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
g) Seals: Peroxide-cured EPDM.

h) Drain Valve: Brass NPS 3/4 (DN 20) garden hose thread.
Magnets in first subparagraph below are mounted in removable external collar.
i) Magnets: Neodymium rare earth.

j) Air Separation Efficiency: 100 percent removal to microbubble level.

k) Particle Separation Efficiency: to 5 µ (0.2 mil).

l) Ferrous Impurities (Magnetite) Separation Efficiency: 100 percent.

m) Maximum Working Pressure: 150 psig (1034 kPa).
n) Working Temperature Range: 32 to 230 deg F (0 to 110 deg C).
o) Union Connections: [NPT female threaded] [Solder] [Press].

p) Size: [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

q) Flow Capacity:

iii. [NPS 1-1/2 (DN 40)] [Cv 50 (Kv 43.2)].
iv. [NPS 2 (DN 50)] [Cv79 (Kv 68)].

Pre-formed insulation jacket kit in first subparagraph below is optional, purchased separately and field installed.
20) Pre-formed Insulation Jacket Kit:

a) Closed cell expanded PE-X 25/64-inch (10-mm) thick.

Retain first subparagraph below if NA546M Series selected. Furnished in steel and available in sizes NPS 2 to NPS 6 (DN 50 and DN 150) with flanged connections and suspended from the structure, NPS 8 to NPS 14 (DN 200 to DN 350) with flanged connections and mount on the floor.

21) Steel Body Flanged Connection Magnetic Air and Dirt Separator:
a) Body Material: Epoxy-coated steel.

b) Connections: ANSI B16.5/Class 150-RF flanged.

c) Size: [NPS 2 (DN 50)] [NPS 2-1/2 (DN 65)] [NPS 3 (DN 80)] [NPS 4 (DN 100)] [NPS 5 (DN 125)] [NPS 6 (DN 150)] [NPS 8 (DN 200)] [NPS 10 (DN 250)] [NPS 12 (DN 300)] [NPS 14 (DN 350)].
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

22) Flow Capacity:

a) [NPS 2 (DN 50)] [Cv 87 (Kv 75)].

b) [NPS 2 1/2 (DN 65)] [Cv 174 (Kv 150)].

c) [NPS 3 (DN 80)] [Cv 208 (Kv 180)].

d) [NPS 4 (DN 100)] [Cv 324 (Kv 280)].

e) [NPS 5 (DN 125)] [Cv 520 (Kv 450)].

f) [NPS 6 (DN 150)] [Cv 832 (Kv 720)].

g) [NPS 8 (DN 200)] [Cv 1109 (Kv 960)].

h) [NPS 10 (DN 250)] [Cv 1387 (Kv 1200)].

i) [NPS 12 (DN 300)] [Cv 1664 (Kv 1440)].

j) [NPS 14 (DN 350)] [Cv 1967 (Kv 1700)].

23) Designed and built in accordance with Section VIII, Division 1 of the ASME Boiler and Pressure Vessel Code and tagged and registered with the National Board of Boiler and Pressure Vessel Inspector, and CRN registered (14-inch pending; contact Caleffi) and stamped for 150 psi (10 bar) working pressure, with ASME U stamp.
Internal Mesh element stainless steel in first subparagraph below is removable for cleaning.
24) Internal Mesh Element: Stainless steel.
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
25) Seals: Peroxide-cured EPDM.
26) Furnished with Bottom Drain Valve:

a) Separator Size NPS 2 to NPS 6 (DN 50 to DN 150): NPS 1 (DN 25) female NPT threaded with lever.

b) Separator Size NPS 8 to NPS 14 (DN 200 to DN 350): NPS 2 (DN 20) female NPT threaded with lever.

27) Side drain port supplied with integral brass shutoff valve, and 3/4-inch (19 mm) garden hose connection.

Anti-rotation and anti-vibration pinned air vent float in first subparagraph below prevents float hang-up from debris and enables needle valve to reliably vent out collected air.

28) Anti-rotation and anti-vibration pinned air vent float.

29) Air Vent Float: Polypropylene.

30) Air Vent Float Linkages and Float Guide Pin: Stainless steel.
31) Spring: Stainless steel.
32) Thermometer Well Tap: Inlet and outlet flanges, NPS 1/2 (DN 15) NPT female threaded.

33) Magnets: Neodymium rare earth.

a) Separator Size NPS 2 to NPS 6 (DN 50 to DN 150): One magnet/drywell assembly inserted into brass drywell from bottom.

b) Separate Size NPS 8 to NPS 14 (DN 200 to DN 350): Three magnet/drywell assemblies inserted into brass drywell from bottom. 

34) Air separation Efficiency: 100 percent removal to microbubble level.

35) Particle Separation Efficiency: to 5 µ (0.2 mil).

36) Ferrous Impurities (Magnetite) Separation Efficiency: 100 percent.

37) Maximum Working Pressure: 150 psig (1034 kPa).
38) Vessel Working Temperature Range: 32 to 270 deg F (0 to 132 deg C).

H. Air Purgers: <Insert drawing designation if any>
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 one of the following:

a. AMTROL, Inc.

b. Armstrong Pumps, Inc.

c. Bell & Gossett; a Xylem brand.

d. Spirotherm, Inc.

e. TACO Comfort Solutions, Inc.

f. <Insert manufacturer's name>.

2. Body: Cast iron with internal baffles that slow the water velocity to separate the air from solution and divert it to the vent for quick removal.

3. Maximum Working Pressure: 150 psig (1035 kPa).

4. Maximum Operating Temperature: 250 deg F (121 deg C).
2.3 SEPARATOR

A. Hydraulic Separator.

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

Separators 548 Series and 5495 Series SEP4are supplied with solder, NPT female and press union connections, available in sizes NPS 1 to NPS 2 (DN 25 to DN 50). For all sizes NPS 1 to NPS 2 (DN 25 to DN 50), the optional insulation shell to be purchased separately.
Separators 5495 Series and NA549AM SEP4 Series are supplied with flanged connections and pre-formed insulation, and available in sizes NPS 2 to NPS 4 (DN 50 to DN 100). 5495 Series and NA549AM SEP4 Series are combination hydraulic, air, dirt and magnetic separators that minimize components and labor for system requiring primary/secondary piping. Hydraulic separation prevents pump conflict by hydraulic de-coupling primary and secondary circuits preserving design flow in all circuits. For more information, see www.caleffi.com/usa/en-us/products/search?query=5495.
Separator NA548 Series is supplied with flanged connections and available in sizes NPS 2 to NPS 14 (DN 50 to DN 350).

For more information on 548 Series and NA548 Series, see www.caleffi.com/usa/en-us/products/search?query=548.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [548 Series] [NA548 Series] [NA549 Series SEP4] [5495 Series SEP4] or comparable product by one of the following:

a. Sinus North America.

b. Viessmann.
c. <Insert manufacturer's name>.

2. Description: Combination hydraulic, air, dirt and magnetic separator, minimizing components and labor for systems requiring primary/secondary piping. Hydraulic separation prevents pump conflict by hydraulic de-coupling primary and secondary circuits preserving design flow in all circuits.

Retain first four subparagraphs below if 548 Series and 5495 Series with solder, NPT female, and press union connections are selected.

3. Maximum Working Pressure: 150 psig (1034 kPa).

4. Working Temperature Range with Insulation: 32 to 210 deg F (0 to 100 deg C).

5. Working Temperature Range without Insulation: 32 to 250 deg F (0 to 120 deg C). 5495 Series max 32 to 230 deg F (0 to 110 deg C).

6. Flow Rate: 11 gpm to 37 gpm (0.7 L/sec to 2.3 L/sec).

7. Body Material: Epoxy resin painted steel.
8. Wall Support Bracket: Polyester painted carbon steel.

In "Internal Baffle" Subparagraph below, retain first option for 548 Series. Retain second option for 5495 Series. Baffles are removable for cleaning.

9. Internal baffle: [300 Series stainless steel] [HDPE].

10. Air Vent Body: Brass.

11. Shutoff and Drain Valve Body: Brass.
12. Thermometer Well Tap: NPS 1/2 (DN 12) metric straight thread female.
13. Drain Valve: NPS 3/4 (DN 20) garden hose thread.

"Pre-formed Insulation Jacket Kit" Subparagraph blow is optional, purchased separately for field installation.

14. Pre-formed Insulation Jacket Kit:

a. Double density-closed cell expanded PEX 3/4 inch (20 mm) thick.
Pocket well in "Temperature Pocket Well" Subparagraph below is optional and purchase separately for field installation.

15. Temperature Pocket Well:

a. 1-3/4-inch (3.7-mm) pocket length.

b. Inside thread 20 mm x 1.0 mm.
Retain first six subparagraphs below if 5495 Series with union connections is selected. 
16. External Removable Magnet Belt: Neodymium rare earth.

17. Air Separation Efficiency: 100 percent removal to microbubble level.

18. Particle Separation Efficiency: 5 μm (0.2 mil).
19. Ferrous Impurities (Magnetite) Separation Efficiency: Up to 100 percent removal.

20. Brass Air Vent:

a. Stainless steel float linkages and float guide pin.

In "Hydraulic Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
b. Hydraulic Seals: Peroxide-cured EPDM.

c. Polypropylene float.

Retain first subparagraph below to prevent the float from hanging up with debris and enables needle valve to reliably-vent out collected air.

21. Anti-rotation and anti-vibration pinned air vent float.
Retain first five subparagraphs below if 548 Series, NA548 Series, NA549AM Series, or 5495 Series with flanged connections is selected.

22. ANSI B16.5/Class 150-RF flanged.

23. Maximum Working Pressure: 150 psig (1034 kPa).

24. Vessel Working Temperature Range with Insulation: 32 to 220 deg F (0 to 105 deg C).

25. Vessel Working Temperature Range without Insulation: 32 to 270 deg F (0 to 132 deg C).

26. Body Material: Epoxy resin painted steel.
Retain first subparagraph below if NA548 Series and NA549AM Series are selected.
27. Designed and built in accordance with Section VIII, Division 1 of the ASME Boiler and Pressure Vessel Code and tagged and registered with the National Board of Boiler and Pressure Vessel Inspector, and CRN registered and stamped for 150 psi (10 bar) working pressure, with ASME U stamp.
28. Internal baffle: 300 series stainless steel, removable for cleaning.
29. Air Vent Body: Brass.

30. Shutoff and Drain Valve Body: Brass.
Retain first five subparagraphs below if flanged 5495 Series and NA549AM Series are selected.
31. Brass drywell for external removable neodymium rare-earth magnet stack.

32. Air Separation Efficiency: 100 percent removal to microbubble level.

33. Particle Separation Efficiency: 5 μm (0.2 mil).

34. Ferrous Impurities (Magnetite) Separation Efficiency: Up to 100 percent removal.

35. Brass automatic air vent with viton seal, stainless steel internal components with high discharge.

Retain "Drain Valve" Subparagraph below for connection sizes NPS 2 to NPS 4 (DN 50 to DN 100) if 548 Series, NA548 Series, NA549AM Series, or 5495 Series with flanges is selected. 

36. Drain Valve:

Retain first "Brass with Lever" Subparagraph below if 548 Series or NA548 Series is selected.

a. Brass with Lever: NPS 1-1/4 (DN 32) NPT female threaded.

Retain "Brass with Lever" Subparagraph below if NA549AM Series is selected.

b. Brass with Lever: NPS 1 (DN 25) NPT female threaded.

37. Equipped with pre-formed insulation jacket, rigid closed cell expanded polyurethane foam 2-3/8 inches (60.3 mm) thick.

38. Flow Rate: 60 gpm to 247 gpm (3.8 L/sec to 16 L/sec).

Retain "Drain Valve" Subparagraph below for connection sizes NPS 5 to NPS 6 (DN 125 to DN 150) if NA548 Series and NA549AM Series with flanges are selected.

39. Drain Valve:

a. Brass with Lever: NPS 1-1/4 (DN 32) NPT female threaded.

40. Flow Rate: 300 gpm to 484 gpm (19 L/sec to 30 L/sec).
Retain first subparagraph below for connection sizes NPS 8 to NPS 14 (DN 200 to DN 350) if NA548 Series or NA549AM Series with flanges is selected.

41. Thermometer well tap.
42. Front Center: NPS 3/4 (DN 20) NPT female threaded.
43. Inlet and Outlet Flanges: NPS 1/2 (DN 15) NPT female threaded.
44. Drain 1Valve:

a. Brass with Lever: NPS 2 (DN 50) NPT female threaded.

45. Flow Rate: 792 gpm to 2500 gpm (50 L/sec to 158 L/sec).
B. Hydraulic Separator Plus Manifold:
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 5599 Series HydroLink, see www.caleffi.com/usa/en-us/products/search?query=5599.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 5599 Series HydroLink or comparable product by one of the following:

a. Legend Valve.

b. Taco Comfort Solutions.

c. <Insert manufacturer's name>.

2. Description: Combines a hydraulic separator with a prefabricated distribution manifold header into one compact unit.

3. Multiple Configurations:

a. NPS 1 (DN 25) NPT female threaded main primary side, and NPS 1 (DN 25) NPT male threaded branches 2 plus 0, secondary side.

1) Flow Rate: 9 gpm (0.5 L/sec) primary, 22 gpm (1.5 L/sec) secondary (total all branches).

b. NPS 1 (DN 25) NPT female threaded main primary side, and NPS 1 (DN 25) NPT male threaded branches 2 plus 1, secondary side.

1) Flow Rate: 9 gpm (0.5 L/sec) primary, 22 gpm (1.5 L/sec) secondary (total all branches).

c. NPS 1 (DN 25) NPT female threaded main primary side, and NPS 1 (DN 25) NPT male threaded branches 2 plus 2, secondary side.

1) Flow Rate: 11 gpm (0.7 L/sec) primary, 26 gpm (1.7 L/sec) secondary (total all branches).

d. NPS 1 (DN 25) NPT female threaded main primary side, and NPS 1 (DN 25) NPT male threaded branches 3 plus 1, secondary side.

1) Flow Rate: 11 gpm (0.7 L/sec) primary, 26 gpm (1.7 L/sec) secondary (total all branches).
4. Outlet Center Distance: 125 mm (5 inches).
5. Maximum Working Pressure: 100 psig (690 kPa).
6. Working Temperature Range: 32 to 230 deg F (0 to 110 deg C).
7. Body Material: Painted steel.

8. Built-in wall mounting.

9. Equipped with automatic air vent.

10. Equipped with drain valve.

11. Equipped with pre-formed insulation shell, material EPP, thickness 3/4 inch (20 mm).
Mixing units in subparagraph below are purchased separately and field connected. Retain if 165 Series, 166 Series, or 167 Series HyroMixer is selected.

12. Provided with pump and valve temperature mixing units.

2.4 STRAINERS

A. Y-Pattern Strainer with Ball Valve: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on valve 120 Series, see www.caleffi.com/usa/en-us/catalogue/y-strainer-pt-test-ports-120341a-000 and www.caleffi.com/usa/en-us/catalogue/y-strainer-120141a-000.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 120 Series or comparable product by one of the following:

a. WATTS.

b. Zurn Industries, LLC.

c. <Insert manufacturer's name>.

2. Body Material: Brass.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
3. Seals: Peroxide-cured EPDM.
4. Integral Ball Valve:

a. Ball: Brass, chrome plated.

b. Ball and Control Stem Seal: PTFE.

5. Lever: Special zinc-plated steel.

6. Identification: Metal plate with ball chain stating mesh size.

7. Maximum Working Pressure: 400 psig (2758 kPa).

8. Working Temperature Range: 32 to 212 deg F (0 to 100 deg C).

9. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
10. Flow Capacity:

a. NPS 1/2 (DN 15); Cv 8.0 (Kv 6.9).

b. NPS 3/4 (DN 20); Cv 8.4 (Kv 7.3).

c. NPS 1 (DN 25); Cv 19 (Kv 16.4).

d. NPS 1-1/4 (DN 32); Cv 20 (Kv 17.2).

Strainer in first subparagraph below is removable for cleaning or replacement.
11. Strainer: Stainless steel 20 mesh.

12. Maximum Working Pressure: 400 psig (2758 kPa).
13. Working Temperature Range: 32 to 212 deg F (0 to 100 deg C).
14. Pressure and Temperature Port Connection: NPT 1/4 (DN 10).
Pressure and temperature test ports in subparagraph below are factory assembled to strainer or can be purchased separately for field installation.

15. Pressure and Temperature Test Ports:

a. Furnished with complete strainer.

1) Standard Length: 1-1/2 inch (40 mm).
16. Connection: [Female NPT union threaded by female NPT] [Solder union by solder].

17. Drain Port Connections:

a. NPS 1/4 (DN 10): For strainer size NPS 1/2 (DN 15) and NPS 3/4 (DN 20).
b. NPS 3/4 (DN 20): For strainer size NPS 1 (DN 25) and NPS 1-1/4 (DN 32). 

18. Sizes: NPS 1/2 to NPS 1-1/4 (DN 15 to DN 32).

Retain "Drain Valve" Subparagraph below when 538 Series is an option to be purchased separately and field installed. It for blow-down to flush and clean the system without removing from piping.
19. Drain Valve: 

a. Body Material: Brass.

b. Maximum Working Pressure: 150 psig (1034 kPa).
c. Maximum Working Temperature: 250 deg F (120 deg C).

d. Connections:

1) NPS 1/4 (DN 10), NPT male threaded.
2) NPS 1/2 (DN 15), NPT male threaded.
Copy "Y-Pattern Strainers" Paragraph below and re-edit for each type of Y-pattern strainer required. If only one type is required, drawing designation may be omitted.

Use "Insert drawing designation" on Drawings to identify each product.

B. Y-Pattern Strainers: <Insert drawing designation if any>
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on union Y-strainer 128 Series, see http://get.caleffi.info/128.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; [128] Series or comparable product by one of the following:

a. Zurn.

b. WATTS

c. <Insert manufacturer's name>.

2. Description: Y-strainers are designed for residential and commercial plumbing and hydronic applications to protect equipment from premature failure due to damaging debris. The filtering screen is easily removed for cleaning without removing the body from the piping and a drain cap is provided for replacing with a drain valve for blow down.

Retain first 12 subparagraphs below if 128 Series is selected.
3. Standards:

a. NSF/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

b. ASTM F1807 PEX crimp fittings.

c. ASTM F1960 PEX expansion fittings.

4. Maximum Working Pressure: 400 psig (2760 kPa).

5. Working Temp Range: 32 to 212 deg F (0 to 100 deg C).

6. Sizes: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

7. Seals: Peroxide-cured EPDM.

8. Union End Connections, Inlet and Outlet: [NPT female threaded] [Solder] [Press] [PEX crimp] [PEX expansion].

9. Body Material: DZR low-lead brass.

10. Drain Port Plug: DZR low-lead brass. 

11. Strainer Screen: Stainless steel, 0.87 mm (20 mesh).
a. Remove cap to pull out strainer for cleaning, inspection or replacement.

"Flow Rating" Subparagraph below indicates Cv, which is defined as flowing 1 gpm (0.23 cu. m/h) at 1 psi (0.07 bar) pressure drop for determining flow-resistance pump sizing. 

12. Flow Rating: 7.7 Cv.

"Dual factory-installed pressure/temperature test ports" Subparagraph below is for verifying and certifying flow rates where required.

13. Dual factory-installed pressure/temperature test ports.
Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

14. Isolation Ball Valves: Inlet and outlet low-lead brass.

15. Drain: [Pipe plug] [Factory-installed, hose-end drain valve].
Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

16. Isolation Ball Valves: Inlet and outlet low-lead brass

C. Basket Strainers:

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 one of the following:

a. Keckley Company.

b. The Metraflex Company.

c. Titan Flow Control, Inc.

d. WATTS.

e. <Insert manufacturer's name>.
2. Body: ASTM A126, Class B, high-tensile cast iron with bolted cover and bottom drain connection.

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

4. Strainer Screen: [40] [60]-mesh startup strainer, and perforated stainless steel basket with 50 percent free area.

5. CWP Rating: 125 psig (860 kPa).

D. T-Pattern Strainers:

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer maintenance.

2. End Connections: Grooved ends.

3. Strainer Screen: [40] [60]-mesh startup strainer, and perforated stainless steel basket with 57 percent free area.

4. CWP Rating: 750 psig (5170 kPa).

2.5 CONNECTORS

Retain "Stainless Steel Bellow, Flexible Connectors" Paragraph below for small pipe sizes. Allow sufficient length for installation. Where space is limited and for larger piping applications, consider using flexible joints and spherical connectors.

A. Stainless Steel Bellow, Flexible Connectors:

1. Body: Stainless steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.

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

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

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

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

B. Spherical, Rubber, Flexible Connectors:

1. Body: Fiber-reinforced rubber body.

2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.

3. Performance: Capable of misalignment.

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

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

2.6 CONTROLLERS

A. Zone-Pump and Valve Boiler-Operating Control:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

ZSR Series Z-one Relay is a multi-zone pump switching replay. For more information, see https://www.caleffi.com/usa/en-us/catalogue/z-onetm-relay-multi-zone-zsr103.
ZVR Series is a zone valve switch-replay and boiler operating control for multiple zone hydronic heating systems. For more information, see https://www.caleffi.com/usa/en-us/catalogue/z-onetm-relay-multi-zone-zvr103. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [ZSR Series Z-one Relay] [ZVR Series Z-one] or comparable product by one of the following:

a. Honeywell.
b. Taco Comfort Solutions.
c. <Insert manufacturer's name>.

2. Standard: ETL certified to CSA-C22-2 No. 24 conforms to UL 873.
3. Housing: Acrylonitrile butadiene styrene plastic.

4. Front Display Lights for Functional Status: LED.

5. Power Supply: 120V/60.

6. Electrical Knockouts: Twelve NPS 1/2 (DN 15).
7. Large screw terminal for ease of wiring.

8. Automatic resettable fuse.

9. Snap-in transformer.

10. One hundred percent factory tested with three-year warranty.
Retain first 15 subparagraphs below for ZSR series multi-zone pump switching relay.

11. Number of Controlled Zone Pump Controls: [One] [Three] [Four] [Six].
12. Compatible with two-, three-, and four-wire thermostats or other low-voltage controllers with switching action.
13. Heavy-duty, sealed relays.

14. One primary pump output and three to six (model-dependent) zone pump outputs (120 VAC/5A each).

15. Zone priority selectable with one-hour time-out feature.

16. Convenient R,W,C and T,T,COM dual labeling at thermostat terminals.

17. System pump status (on/off) during priority selectable.

18. Dry contacts (XX,AUX, ZONE 1 E/S): Capable of switching line voltage.

19. High-capacity 12 VA or 20 VA transformer (model dependent).

20. Automatic resettable fuse on 24 V circuit.
21. Selectable post purge.

22. Selectable pump exercising.

23. Three pump ground terminals for simplified wiring.

24. Expandable to unlimited number of zones using simple three-wire connection between controls.
25. One hundred percent factory tested with three-year warranty.

Retain 13 subparagraphs below for ZVR series multi-zone valve switching relay.
26. Number of Controlled Zone Valve Controls: [Three] [Four] [Six].

27. Compatible with two-, three-, and four-wire thermostats or other low-voltage controllers with switching action.

28. Heavy-duty, sealed relays.

29. Three pump outputs (120 VAC/5 A) and three to six (model-dependent) zone valve outputs (24 V).

30. Zone priority selectable with one-hour time-out feature.

31. Convenient R,W,C and T,T,COM dual labeling at thermostat terminals.

32. System pump status (on/off) during priority selectable.

33. Dry contacts (XX,AUX, ZONE 1 E/S) capable of switching line voltage.
34. Replaceable, snap-fit 40 VA transformer on three- and four-zone models, expandable to 80 VA with second transformer, code NA10343.

35. Two replaceable, snap-fit 40 VA transformers (80 VA) on six-zone models.

36. Automatic resettable fuse on 24 V circuit. 

37. Expandable to unlimited number of zones using simple three-wire connection between controls.

38. On-board ground terminals.
2.7 PRE-ASSEMBLED DISTRIBUTION MANIFOLDS

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 668S1 Series TwistFlow Pre-assembled radiant manifold, see www.caleffi.com/usa/en-us/catalogue/twistflowtm-assembly-6686c5s1a.
668S1 Series is pre-assembled distribution manifold for radiant panel systems.

1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 668S1 Series TwistFlow or comparable product by one of the following:
a. Legend Valve.

b. Uponor.

c. <Insert manufacturer's name>.
2. Description: Pre-assembled radiant manifold consisting of return distribution manifold complete with built-in shut-off valves suitable for thermoelectric actuator and supply distribution manifold complete with built-in sight flow gauges and balancing valves with 2-inch temperature gauge.

3. Supply Manifold:

a. Body Material: Brass.
b. Flow Rate Regulating Valve:

1) Control Device Upper Part: Brass.

2) Value Plug: Brass.

3) Flow Meter Body Material: Polysulfone.

4) Spring: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

5) Seals: peroxide-cured EPDM.

6) Regulating unit Cover: Acrylonitrile butadiene styrene.
4. Return Manifold:

a. Body Material: Brass.

b. Shut-Off Valve:

1) Headwork: Brass.

2) Stem: Stainless steel.

3) Springs: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

4) Seals: Peroxide-cured EPDM.
5) Knob: Acrylonitrile butadiene styrene.

"Thermoelectric Actuators" are optional, purchased separately and field installed.
6) Thermoelectric actuators.
5. Ball Valves:

a. Body Material: Brass.

b. Ball: Chrome-plated brass.

c. Handle: Aluminum.
d. Connections: NPT female threaded. 
6. Dual Scale Temperature Gauge (Two): 30 to 210 deg F (0 to 100 deg C).

7. End Fitting:

a. Body Material: Brass.

8. Automatic Air Vent:

a. Body Material: Brass.
b. Stem: Stainless steel.
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

c. Seals: Peroxide-cured EPDM.

d. Float: Polypropylene.

Hygroscopic safety cap automatically closes the air discharge in case of contact with water.

e. Hygroscopic Safety Cap: Anti-drip.

f. Connection: NPS 1/2 (DN 15) straight thread.
9. Drain Valves (Two):

a. Body Material: Brass.

In first subparagraph below, wall-mounting brackets can also be used with 659 Series manifold.

10. Pair of wal- mounting brackets.

11. System Connections:

a. Main Connection (Ball Valve): [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

b. Center-To-Center Distance: 7-11/16 inch (195 mm).
12. Outlet Connection for Self-Adjusting PEX Fittings:

a. NPS 3/4 (DN 20) male threaded.

b. Number of Outlets: Three to 13.

c. Outlet Center Distance: 2 inch (50.8 mm). 

13. Maximum Working Pressure: 150 psig (1034 kPa).
14. Working Temperature Range: 32 to 180 deg F (0 to 80 deg C).
15. Maximum Air Vent Discharge Pressure: 35 psig (240 kPa).
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

16. Flow Capacity: Loop Cv 1.23 (Kv 0.94).
Circuit flow meters in first subparagraph below are furnished with built-in sight flow meters combined with balancing valves in supply manifold.

17. Circuit Flow Meters: 1/4 to 2 gpm (0.95 to 7.6 L/min).
Circuit connection pipe fittings in first subparagraph below are optional. Select first option for 680 Series and second option for 682 Series.

18. Circuit Connection Pipe Fittings: [PEX] [PEX-AL-PEX].

Thermo-electric actuators are optional, purchased separately and field installed.
19. Thermo-electric actuators.
B. Manifold Cabinet:
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information on 659 Series Manifold cabinet, see www.caleffi.com/usa/en-us/catalogue/manifold-cabinet-659044.

The 659 Series is a manifold cabinet that fits manifolds 663 Series and 668S1 Series above.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 659 Series or comparable product by one of the following:
a. Uponor.

b. Viega.

c. <Insert manufacturer's name>.

2. Cabinet:

a. Adjustable depth from 4-3/8 to 5-1/2 inches (110 to 140 mm).
b. 20- inches (500- mm) height and widths ranging from [16-inches (400-mm)] [24-inches (600-mm)] [32-inches (800-mm)] [40-inches (1000-mm)] [48-inches (1200-mm)].
c. Number of Outlets: [Three] [Six] [10] [13] [17].

d. Power coated painted 18-gauge sheet steel.

e. Push-fit clamps.
C. Fixed-Point Temperature Mixing Stations:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information on 172 series Manifold cabinet, see https://www.caleffi.com/usa/en-us/products/search?query=172.

172 Series is supplied with a three-speed pump and a high-efficiency pump.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; 172 Series or comparable product by one of the following:
a. Uponor.

b. Viega.

c. <Insert manufacturer's name>.

2. Description: Thermostatic fixed point mixing. Pre-assembled manifold mixing station consisting of a supply distribution manifold complete with built-in sight flow gauges and adjustable balancing valves designed for use in manifold-based hydronic distribution system. Return manifold with built-in shutoff valves, suitable for thermoelectric actuators. Complete with built-in sensor to keep flow temperature at constant set value.
3. Three-Way Mixing Valve Unit:

a. Body Material: Brass.

b. Bonnet: Brass.

c. Shutter: Polysulfone.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
d. Seals: Peroxide-cured EPDM.

4. Top Elbow with Supply Temperature and Pressure Gauge: Brass.

5. Primary Circuit Hydraulic Separator:

a. Body Material: Brass.

b. Check Valve: Polyoxymethylene.

c. Spring: Stainless steel.

6. Shut-Off Valves:
a. Body Material: Brass.

b. Ball: Brass, chrome plated.

7. Supply and Return Manifolds:

a. Body Material: Brass.
b. Springs: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

c. Seals: Peroxide-cured EPDM.

d. End Fittings: Brass.

e. Automatic Air Vent: Brass.

1) Stem: Brass.
2) Spring: Stainless steel.
In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

3) Seals: Peroxide-cured EPDM.

4) Float: Polypropylene.

Hygroscopic safety cap in first subparagraph below automatically closes the air discharge in case of contact with water.

5) Hygroscopic Safety Cap: Anti-drip.

6) Connection: NPS 1/2 (DN 15) straight thread.
f. Drain Valve (Two): Brass.

8. System Connections:

a. Primary Circuit Ball Valves: Supply and return: NPS 3/4 (DN 20) NPT female threaded.

b. Center-to-Center Distance: Primary circuit connections (63.55 mm).

9. Outlet Connections for Self-Adjusting PEX Fittings:

a. NPS 3/4 (DN 20) male threaded.

b. Number of Outlets: Three to 13.

c. Outlet Center Distance: 2 inch (50.8 mm).
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

10. Flow Capacity: Loop Cv 1.23 (Kv 0.94).

Circuit connection pipe fittings in first subparagraph below are optional. Select first option for 680 Series and second option for 682 Series.

11. Circuit Connection Pipe Fittings: [PEX] [PEX-AL-PEX].

12. Dual Scale Temperature Gauge Range: 30 to 210 deg F (0 to 100 deg C).
Thermo-electric actuators are optional, purchased separately and field installed.
13. Thermo-electric actuators.

14. Control Temperature Range: 80 to 130 deg F (25 to 55 deg C).
15. Primary Inlet Maximum Temperature: 195 deg F (90 deg C).
16. Maximum Working Pressure: 150 psig (1034 kPa).
17. Minimum Opening Pressure for Primary Circuit Check Valve: 1.5 psig (10 kPa).
18. Pump: [Three speed] [High efficiency].

a. Body Material: Cast iron.

b. Electrical Supply: 115V/60Hz.
c. Protection Class: IP 44.
D. Pump and Valve Temperature Mixing Units:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For information on 166 Series HydroMixer, and 167 Series HydroMixer Pump and Valve Temperature Mixing Units, see https://www.caleffi.com/usa/en-us/products/search?query=16%20hydromixer.
HydroMixer Pump and Valve Temperature Mixing Units assemble together with pump, supply and return temperature gauges, secondary circuit shut-off valves, and connecting pipes. The 166 Series HydroMixer provides a fixed temperature flow to low temperature secondary heating circuits with thermostatic three-way mixing valve with built-in temperature sensor and check valve. The 167 HydroMixer provides a modulating three-point floating type non-spring-return motorized three-way mixing valve to regulate the fluid temperature in response to a separately sourced outdoor reset controller.
165 Series HydroMixer, 166 Series HydroMixer, and 167 Series HydroMixer can be provided with optional stainless steel wall bracket and differential pressure by-pass valve, provided separately for field installation. Compatible with HydroLink Series combination hydraulic separator and manifold.
1. Basis-of-Design Product: Subject to compliance with requirements, provide products by Caleffi North America; [166] [167] Series HydroMixer or comparable product by one of the following:
a. Taco Comfort Solutions.
b. WATTS.
c. <Insert manufacturer's name>.

2. Pump: [Three speed] [High efficiency].

a. Body Material: Cast iron.

b. Electrical Supply: 115V/60Hz.

c. Protection class: IP 44.
3. Dual lines, upward flow and discharge, with pump installed on [right] [left] side, field reversible.

4. Furnished with two dual scale temperature gauges, 32 to 176 deg F (0 to 80 deg C).
5. Secondary Circuit Shut-Off Ball Valves (Two): Brass.

6. Pre-formed Insulation Shell:

a. Material: Expanded polypropylene.
b. Thickness: 1-1/8 inch (30 mm).
7. Steel connecting pipes.

8. Center Distance Between Connections: 5 inches (125 mm).

9. Maximum Working Pressure: 145 psig (1000 kPa).
10. Connections: Male union with selectable fittings, purchased separately, field installed:

a. NPS 1 (DN 25) for top and bottom connections, union [solder] [NPT female threaded].
Retain "Maximum Working Temperature" Subparagraph below if 167 Series is selected.

11. Maximum Working Temperature: 212 deg F (100 deg C).
Retain "Check Valve" Subparagraph below if 166 Series or 167 Series is selected.
12. Check Valve:

a. Body: Brass.

b. Shutter: PPAG40.
Retain first subparagraph below if 167 Series is selected.

13. Furnished with mixing valve with three-point floating non-spring return actuator:

a. Body: Brass.

b. Valve Plug: Brass.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
c. Seals: Peroxide-cured EPDM.

d. Actuator with Micro-switch:

1) Synchronous motor.

2) Supply Voltage: 24 VAC.

3) Power Consumption: 6 VA.

4) Micro-switch Contact Rating: 6 (2) A (24V).

5) Time to Rotate 90 deg Both Directions: 50 seconds.
6) Wire Lead Length: 31 inches (79 cm).
Retain first subparagraph below if 166 Series is selected.

14. Furnished with three-way thermostatic mixing valve with built-in sensor:

a. Body Material: Brass.

b. Shutter: Polysulfone.

c. Spring: Stainless steel.

In "Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.
d. Seals: Peroxide-cured EPDM.

Retain subparagraph below if 166 Series is selected.

15. Adjustable Working Temperature Range: 80 to 125 deg F (27 to 52 deg C).
2.8 BACKFLOW PREVENTERS

A. Dual-Check-Valve Backflow Preventers: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 573 Series, see https://www.caleffi.com/usa/en-us/catalogue/dual-check-backflow-preventer-573403a.
1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 573 Series FlowShield DuC-AV or comparable product by one of the following:

a. Apollo Flow Controls; Conbraco Industries, Inc.

b. WATTS.

c. <Insert manufacturer's name>.

2. Standards:
a. ASSE 1012 and CSA B64.3.

b. NFS/ANSI/CAN 372 low-lead laws, as certified by ICC-ES.

c. Meets codes IPC, IRC and UPC.

3. Operation: Continuous-pressure applications.

4. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)].

5. Union End Connections: NPT female, press, solder.

6. Body Material: DZR low-lead brass.

In "Diaphragm and Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

7. Diaphragm Sealing: Peroxide-cured EPDM.

8. Filter: Stainless steel, 35 mesh (.0474 mm).

9. Maximum Working Pressure: 175 psig (1207 kPa).
10. Working Temperature Range: 210 deg F (99 deg C).
"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.
11. Flow Capacity: Cv 0.7 (Kv 0.6).
12. Emergency Backpressure Temperature: 250 deg F (121 deg C).
B. Testable Reduced-Pressure-Principle Backflow Preventers: <Insert drawing designation if any>

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

For more information on 574 Series, see:

https://www.caleffi.com/usa/en-us/catalogue/backflow-preventer-rpz-type-low-lead-12-574004a. https://www.caleffi.com/usa/en-us/catalogue/backflow-preventer-rpz-type-low-lead-34-and-1-574050a. https://www.caleffi.com/usa/en-us/catalogue/backflow-preventer-rpz-type-low-lead-114-574700a.
https://www.caleffi.com/usa/en-us/catalogue/backflow-preventer-rpz-type-low-lead-112-574801a, and https://www.caleffi.com/usa/en-us/catalogue/backflow-preventer-rpz-type-low-lead-2-574900a.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 574 Series FlowShield RP or comparable product by one of the following:

a. Apollo Flow Controls; Conbraco Industries, Inc.

b. WATTS.

c. <Insert manufacturer's name>.

2. Standard:

a. Listed by ASSE to Standard 1013.

b. NSF/ANSI/CAN 61 certified by ICC-ES.

c. NSF/ANSICAN 372 low-lead laws, as certified by ICC-ES.

d. Meets codes IPC, IRC, NPC and UPC.

3. Valve:

a. Equipped with upstream, intermediate, and downstream pressure zone top mounted test ports for easy access.
b. Equipped with PVC discharge air gap assembly with collar fitting to discharge pipe.
4. Operation: Continuous-pressure applications.

5. Pressure Loss: [14 psig (83 kPa)] <Insert value> maximum, through middle third of flow range.
6. Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)] [NPS 2 (DN 50)].

In "Body and Cover Material" Subparagraph below, not all manufacturers offer certified low-lead brass.
7. Body and Cover Material: DZR low-lead brass.

8. End Connections: [NPT female threaded] [Press].

In "Diaphragm and Seals" Subparagraph below, peroxide-cured EPDM is resistant to water treated with chlorine or chloramine for longer life expectancy.

9. Diaphragm and Sealing: Peroxide-cured EPDM.

10. Configuration: Designed for horizontal installation only.

11. Maximum Working Pressure: 150 psig (66 kPa).
12. Maximum Working Temperature: 150 deg F (66 deg C).

"Flow Capacity" Subparagraph below indicates Cv, which is defined as flowing 1 gal/min (0.23 cu m/hr) at 1 psi (0.07 bar) pressure drop for determining flow resistance pump sizing.

13. Flow Capacity:

a. NPS 1/2 (DN 15); Cv 3.5 (Kv 3.0).

b. NPS 3/4 (DN 20); Cv 8.0 (Kv 6.9).

c. NPS 1 (DN 25); Cv 12.0 (Kv 10.3).

d. NPS 1-1/4 (DN 32); Cv 19.5 (Kv 16.8).

e. NPS 1-1/2 (DN 40); Cv 32 (Kv 27.6).

f. NPS 2 (DN 50); Cv 51.0 (Kv 44.0).
14. Isolation Ball Valve: Inlet and outlet.

15. Ball Valve Body Material: Bronze.

16. Ball: Type 304 stainless steel.

17. Handle and Nut: Steel.

18. Seat Ring and Packing Gland: PTFE.

19. Stem: Low-lead brass.
2.9 HEAT METER

A. Heat Energy Meter:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information see www.caleffi.com/usa/en-us/catalogue/contecatm-heat-meter-750449a. 
1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 7504 Series CONTECA or comparable product by one of the following:

a. Honeywell.

b. Onicon.

c. <Insert manufacturer's name>.

2. Display: Eight-digit liquid crystal.

3. Power Supply: 24V-50/60 Hz.

4. Ambient Temperature Range: 40 to 113 deg F (4 to 45 deg C).
5. Temperature Sensors:

a. Cable Length: 26.25 ft (8 m).
b. Temperature Sensitivity: Less than 0.1 deg F (0.05 deg C).
c. Stainless steel temperature sensor thermowell and brass holder body.

d. Maximum Working Pressure: 150 psig (1034 kPa).
6. Rotary Pulse Flow Meter:

a. Body Material: Brass.

b. Connections: [Solder] [Press] [Threaded].
c. Single Jet Turbine Flow Meter-Flow:
1) Connection Size: [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)].
2) Union Connections: [NPT male threaded] [Press] [Solder].

3) Flow Rate: 0.25 gpm to 10 gpm (0.019 L/sec to 0.76 L/sec).
Ball valve in "Isolation Ball Valves" Subparagraph below is optional and provided separately for field installation.

d. Isolation Ball Valves: Inlet and outlet low-lead brass.

e. Multiple Jet Turbine Flow Meter:

1) Connection Size: [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)] [NPS 1-1/2 (DN 40)].
2) Union Connections: NPT female threaded.
3) Flow Rate: 0.3 gpm to 45 gpm (0.022 L/sec to 3.4 L/sec).
f. Woltman Turbine Flow Meter:

1) Body Material: Powder coated cast iron.

2) Connection Size: [NPS 2 1/2 (DN 65)] to [NPS 8 (DN 200)].

3) Flanged connections: ANSI Class 150.

4) Flow Rate: 1 gpm to 1000 gpm (41 L/min to 3785 L/min).
g. Maximum Working Pressure: 235 psig (1620 kPa).
h. Maximum Fluid Temperature: 265 deg F (130 deg C).
7. Temperature Sensors:

a. Cable Length: 26-1/4 ft. (8 m).
b. Sensor Type: 100 kOhm NTC matched.
c. Temperature Range, Heating Mode: 50 to 195 deg F (10 to 90 deg C).
d. Temperature Range, Cooling Mode: 35 to 77 deg F (2 to 5 deg C).
e. Temperature Sensitivity: 0.1 deg F (0.05 deg C).
f. Temperature Sensor Thermowell: Stainless steel.
g. Sensor Holder Body: Brass.
h. Maximum Working Pressure: 150 psig (1034 kPa).
B. Datalogger:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information, see www.caleffi.com/usa/en-us/catalogue/contecatm-datalogger-750450.
1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 750450 Series or comparable product by one of the following:
a. Honeywell.

b. Onicon.

c. <Insert manufacturer's name>.

2. BTU usage data acquisition and logging.

3. Communication: RS-485 physical layer in M-Bus protocol.

4. Power Supply: 24V AC/DC.

5. Ethernet Ports: Two.

6. Ambient Temperature Range: 32 to 122 deg F (0 to 50 deg C).
7. Mounting 35mm DIN rail.

8. Network Addresses: Up to 250 CONTECA heat meters.

9. Daily Data Logging: 10 years.

10. Reports: In [XLS] [or] [CSV] format.
C. Modbus-to-BACnet Gateway:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.
For more information, see www.caleffi.com/usa/en-us/catalogue/modbus-bacnet-gateway-755052.
1. Basis-of-Design Product: Subject to compliance with requirements, provide product by Caleffi North America; 755052 Series or comparable product by one of the following:

a. <Insert manufacturer's name>.

2. Communication: Modbus RS-485 Series output to [BACnet] [MSTP].
In subparagraph below, network capacity indicates up to 50 CONTECA 7504 Series heat meters can be connected.

3. Network Capacity: Up to 1500 registers.
PART 3 -  EXECUTION

3.1 VALVE APPLICATIONS

A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.

B. Install [throttling-duty] [calibrated-orifice, balancing] valves at each branch connection to return main.

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.

D. Install check valves at each pump discharge and elsewhere as required to control flow direction.

E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler and Pressure Vessel Code. Install drip-pan elbow on safety-valve outlet and pipe without valves to the outdoors; pipe drain to nearest floor drain or as indicated on Drawings. Comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1, for installation requirements.

F. Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.

3.2 HYDRONIC SPECIALTIES INSTALLATION

Retain one of first two paragraphs below. Leakage from automatic air vents may cause damage to ceilings and other finished surfaces. Air vents aid in system filling. Air removal after initial startup is accomplished by air separator or boiler dip-tube. Manual air vents may be a better solution.

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for system air venting.

B. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.

C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.

Retain one of first two paragraphs below in accordance with air separator specified in Part 2.

D. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 (DN 50) and larger.

E. Install tangential air separator in pump suction. Install blowdown piping with gate or full-port ball valve; extend full size to nearest floor drain.

Retain one of two paragraphs below.

F. Install expansion tanks above the air separator. Install tank fitting in tank bottom and charge tank. Use manual vent for initial fill to establish proper water level in tank.

1. Install tank fittings that are shipped loose.

2. Support tank from floor or structure above with sufficient strength to carry weight of tank, piping connections, fittings, plus tank full of water. Do not overload building components and structural members.

Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure that tank is properly charged with air to suit system Project requirements.
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