
SECTION 15125 PRIVATE 

FLUORINATED HYDROCARBON REFRIGERANTS

PART 1 GENERAL

1.01
SECTION INCLUDES:  copper tubing systems for refrigerant service with –80oF (‑62oC) to 150oF (66oC) temperature range and 0‑psig to 300‑psig pressure range.  

1.02
RELATED SECTIONS

A.
Section 15050, Piping Systems.

B.
Section 15052, Brazing.

C.
Section 15072, Cleaning.

D.
Section 15074, Identification and Labeling.  

E.
Section 15260, Piping Insulation.

F.
Section 15265, Elastomeric Rubber Insulation.

G.
Section 15270, Aluminum Jacketing.

1.03
REFERENCES  

A.
ANSI B16.18-84, Cast Copper Alloy Solder Joint Pressure Fittings.

B.
ANSI B16.22-89, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

C. ANSI B16.26-88, Cast Copper Alloy Fittings for Flared Copper Tubes.  D.ANSI B31.3‑93, Chemical Plant and Petroleum Refinery Piping. 


D. ANSI B31.5-92, Refrigeration Piping.

E.
ASTM A193‑94b, Standard Specification for Alloy‑Steel and Stainless Steel Bolting Materials for High Temperature Service.

F.
ASTM A194‑94a, Standard Specification for Carbon and Alloy‑Steel Nuts and Bolts for High Pressure and High Temperature Service.

G.
ASTM B62‑93, Standard Specification for Composition Bronze or Ounce Metal Castings.

H.
ASTM B280-93a, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.

I.
Engineering Standard Y-ES‑4.5‑2, Pipe Hangers - General Notes.

PART 2  PRODUCTS

2.01
MATERIALS:  Use materials selected from list below [except where specified otherwise].  

A.
Tubing (3/8‑in. OD to 4 1/8‑in. OD):  copper, UNS C12200, ASTM B280, seamless tube, drawn temper straight lengths, including Supplemental Requirement S2 (Quality Assurance).

B.
Brazed Fittings (3/8‑in. OD to 4 1/8‑in. OD):  copper, UNS C12200, solder joint, ANSI B16.22.  (Use long radius elbows for 90 elbows).

C.
Brazed Fittings (3/8‑in. OD to 4 1/8‑in. OD):  brass, UNS C83600, ASTM B62, solder joint, ANSI B16.18.

D.
Flared Fittings (3/8‑in. OD to 7/8‑in. OD):  brass, UNS C83600, ASTM B62, ANSI B16.26.

E.
Flanged Fittings:  companion flanges, provided with valves or equipment, suitable for silver brazing.

F.
Gaskets:  nonasbestos, 1/8 in. thick, Garlock Style No. 3300.  Style no longer exists. 
G.
Studs:  alloy steel, heavy hex head, ASTM A193 Grade B7.

H.
Nuts:  alloy steel, heavy hex, ASTM A194 Grade 2 or 2H.

I.
Valves: [Designer Note:  Specify job-specific requirements for valves.]

J.
Accessories:  [Designer Note:  Specify job-specific requirements for accessories.]

PART 3  EXECUTION

3.01
INSTALLATION

A.
Install piping system per ANSI B31.5 and Sect. 15050.  

B.
Install refrigerant tubing complete with tube fittings, valves, supports, and specialties.

C.
Use tubing that is uniformly round and free from blisters, flats, or dents.  Ream ends to full inside diameter before erection.  

D.
Install tubing to be capable of relieving strain caused by expansion and contraction.

E.
Use fittings to make connections only where necessary.  Make connections neat and inconspicuous.

F.
Use tube cutter or hack saw and miter box to accurately cut refrigerant tubing to proper length with square ends.

G.
Brazing

1.
Perform brazing activities per Sect. 15052.  

2.
Disassemble valves to be sweat‑fitted prior to brazing.  Remove packing.  After brazing, allow valves to cool before reassembling.

3.
Thoroughly clean brazed joints to remove residual flux.

H.
Locate components requiring service or repair during normal operation to be accessible.  

I.
Use flared fittings only to mate with valves or equipment.

J.
Provide companion flanges for valves or equipment that require flanged connections.  Size flanges for full connection to refrigerant lines.  

K.
Insulate piping system per Sects. 15260 and 15265 with insulation thickness specified on drawings.  

L.
Provide aluminum jacketing per Sect. 15270 over insulation.  

M.
Hangers

1.
Support tubing by hangers patterned after those shown in Engineering Standard Y‑ES‑4.5‑2.  [Designer Note:  Attach Engineering Standard Y-ES-4.5-2 or site specific standards as appropriate.]

2.
Secure supports to structural members or walls to provide rigidity with spans that do not exceed the following:  

Tube Size (in.)
  Maximum Span
    <1 

6 ft 0 in.

  1 1/4 to 4
  10 ft 0 in.

    5 to 6
12 ft 0 in.

3.
Isolate noninsulated tubing from supports by securely fastening two complete wraps of 1/8‑in.‑thick neoprene to tubing.

4.
Where tube lines are insulated, provide tube cradles similar to those shown in Engineering Standard Y‑ES‑4.5‑2.  Install cradles to center on supports.  [Designer Note:  Attach Engineering Standard Y-ES-4.5-2 or site specific standards as appropriate.]

5.
Install flexible refrigerant tube connections as closely as possible to equipment being isolated.  Securely anchor to building structure the end of flexible connection farthest from equipment.

N.
Identification/Labeling:  Sect. 15074.  

3.02
FIELD QUALITY CONTROL

A.
Refrigerant Leak Detector:  Mars H10G or H10D or approved equal.

B.
Prior to installation of insulation, test system by charging to approximately 10 psig with Refrigerant 22 and then adding nitrogen or helium to increase system pressure to 300 psig.  Maintain pressure for 12 h without loss.  Use refrigerant leak detector to check entire system for leaks at 300‑psig pressure.  Make repairs.  Retest affected sections of system after repairs.  Evacuate system to within 4 mm of absolute vacuum measured with standard manometer.  When system does not lose more than 4 mm of vacuum in 5 min, the vacuum may be broken with required refrigerant charge.

C.
When refrigeration system is in operation and prior to refrigerant tubing insulation installation, perform a final test for refrigerant leaks with refrigerant leak detector.

3.03
CLEANING  

A. Take precautions to prevent entrance of foreign matter into system before, during, and after erection.

B.
Pre-erection Cleaning:  Sect. 15072, Type III. [Designer Note:  Type III pre‑erection cleaning is not required for tubing that has been maintained clean as received with sealed ends in place per ASTM B280.  Specify that contractor perform cleanness test per Sect. 12 of ASTM B280 if contamination of tubing is suspected.]

C.
Post-erection Cleaning:  Sect. 15072, Type I.

END OF SECTION
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