SECTION 23 23 00
REFRIGERANT PIPING AND SPECIALTIES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Provide all refrigeration piping, fittings, valves and specialties to interconnect units of equipment as shown on the drawings.

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 10:  Supports, Anchors and Seals

C. Section 23 05 48:  Vibration Isolation and Seismic Restraints

D. Section 23 07 10:  Mechanical Insulation

E. Section 23 63 13:  Air Cooled Condensing Units

F. Section 23 81 23:  Computer Room Air Conditioning Units - Unitary Ceiling

G. Section 23 81 23:  Computer Room Air Conditioning Units

H. 
1.3 QUALITY ASSURANCE

A. The Contractor for the refrigerant piping system shall be a qualified refrigerant piping contractor, regularly engaged in the installation of refrigerant piping systems.

1.4 REFERENCES

A. ANSI/ARI 495 - Refrigerant Liquid Receivers

B. ANSI/ARI 710 - Liquid Line Dryers

C. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration

D. ANSI/ASHRAE 34 - Number Designation of Refrigerants

E. ANSI/ASME SEC 8D - Boilers and Pressure Vessels Code, Rules for construction of Pressure Vessels

F. ANSI/ASME SEC 9 - Boilers and Pressure Vessels Code, Welding and Brazing Qualifications

G. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

H. ANSI/ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes

I. ANSI/ASME B31.5 - Refrigeration Piping

J. ANSI/ASME B31.9 - Building Services Piping

K. ANSI/ASTM B32 - Solder Metal

L. ANSI/ASTM B88 - Seamless Copper Water Tube

M. ANSI/AWS A5.8 - Brazing Filler Metal

N. ANSI/AWS D1.1 - Structural Welding Code, Steel

O. ANSI/UL 429 - Electrically Operated Valves

P. ARI 750 - Thermostatic Refrigerant Expansion Valves

Q. ARI 760 - Solenoid Valves For Use With Volatile Refrigerants

R. ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

S. ASTM A120 - Pipe, Steel, Black and Hot-Dipped, Zinc-Coated (Galvanized), Welded and Seamless, For Ordinary Uses

T. ASTM A234 - Pipe Fittings Of Wrought Carbon Steel And Alloy Steel For Moderate And Elevated Temperatures

U. ASTM B280 - Seamless Copper Tube For Air Conditioning And Refrigeration Field Service

V. MIL-I-631C - (Construction At Solenoid Valve Coils)

W. MIL-V-23450C - Valves, Expansion, Thermostatic, Refrigerant 12 and Refrigerant 22.

1.5 SUBMITTALS

A. Submit shop drawings for valves and accessories.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Copper Tubing: Chase Copper and Brass, Revere Copper and Brass.

B. Fittings: NIBCO 600 Series, Superior Valves and Fittings.

C. Shutoff Valves: Henry, Mueller Brass, Superior Valves and Fittings.

D. Specialties and Accessories: Alco, Sporlan.

2.2 COPPER TUBING

A. All copper tubing above ground shall be Type "L" hard.

B. All copper tubing below ground shall be Type”K” soft.

C. Copper tubing shall be refrigeration duty and shall be delivered to the job site dehydrated and capped by the manufacturer.

2.3 FITTINGS

A. Solder fittings shall be forged or wrought copper and shall be in accordance with ANSI Standard B16.22.

2.4 MOISTURE AND LIQUID INDICATORS

A. Indicators: Single or double port type, UL listed, with copper or brass body, flared or solder ends, sight glass, color coded paper moisture indicator with removable element cartridge and plastic cap; for maximum working pressure and maximum temperature as dictated by the system requirements for the application.

2.5 VALVES

A. Diaphragm Packless Valves: UL listed, globe or angle pattern, forged brass body and connect, phosphor bronze and stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat disc, solder or flared ends, with positive backseating; for maximum working pressure and maximum temperature as dictated by the system requirements for the application.

B. Packed Angle Valves: Forges brass, forged brass seal caps with copper gasket, rising stem and seat with backseating, molded stem packing, solder or flared ends; for maximum working pressure and maximum temperature as dictated by the system requirements for the application.

C. Packed Ball Valves: Two-piece bolted forged brass body with teflon ball seals and copper tube extensions, brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for maximum working pressure and maximum temperature as required by the system for this application.

2.6 STRAINERS

A. Straight Line or Angle Line Type: Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of stainless steel wire or monel reinforced with brass; for maximum working pressure of maximum working pressure as dictated by the system requirements for the application.

B. Straight Line, Non-Cleanable Type: Steel shell, copper plates fittings, stainless steel wire screen, for maximum working pressure as dictated by the system requirements for the application.

2.7 CHECK VALVES

A. Globe Type: Cast bronze or forged brass body, forged brass cap with neoprene seal, brass guide and disc holder, phosphor-bronze or stainless steel spring, teflon seat disc; for maximum working pressure and maximum temperature as dictated by the system requirements for the application.

B. Straight-Thru Type: Brass body and disc, phosphor-bronze or stainless steel spring, neoprene seat; for maximum working pressure and maximum temperature as dictated by the system requirements for the application.

2.8 PRESSURE RELIEF VALVES

A. Straight-Thru or Angle Type: Brass body and disc, neoprene sat, factory sealed and stamped with ASME UV and National Board Certification NB and selected to ANSI/ASHRAE 15.

2.9 FILTER DRIERS

A. Replaceable Cartridge Angle Type: ANSI/ARI 710, UL listed, brass shell and bronze cap, perforated brass shell and molded desiccant filter core; for maximum working pressure as dictated by the system requirements for the application.

B. Permanent Straight-Thru Type: ANSI/ARI 710, UL listed, steel shell with molded desiccant filter core, for maximum working pressure as dictated by the system requirements for the application.

2.10 EXPANSION VALVES

A. Angle or Straight-Thru Type: Design suitable for refrigerant, brass body, internal or external equalizer, bleed hole, adjustable or non-adjustable superheat setting, replaceable inlet strainer, with non-replaceable or replaceable capillary tube and remote sensing bulb or remote bulb well.

B. Selection: Evaluate refrigerant pressure drop-through system to determine available pressure drop across valve. Select valve for maximum load at design operating pressure and minimum 10 degrees F superheat. Select to avoid being undersized at full load and excessively oversized at part load.

2.11 RECEIVERS

A. Internal Diameter 6 inch and Smaller; ANSI/ARI 495, UL listed, steel, brazed; 400 psi maximum pressure rating with tappings for inlet, outlet, and pressure relief valve.

B. Internal Diameter over 6 inch: ANSI/ARI 495, welded steel, tested and stamped in accordance with Section 8D of the ASNI/ASME Boiler and Pressure Vessels Code: 400 psi with tappings for inlet, outlet and pressure relief valve.

2.12 FLEXIBLE CONNECTORS

A. Corrugated [stainless steel] [bronze] hose with single layer of [stainless steel] exterior braiding, minimum 9 inches long with copper tube ends; for maximum working pressure as dictated by the system requirements for the application.

PART 3 - EXECUTION

3.1 SEISMIC RESTRAINT

A. Fabricate and support piping in accordance with specifications herein, and latest edition of CMC. Provide seismic restraint in accordance with a current OSHPD pre-approved system that carries a current OSHPD OPA Number.  For seismic restraint, see Section 23 05 48.

B. 
C. Install seismic separation assemblies at building seismic joints.

3.2 COPPER TUBING

A. Handle copper tubing with care at all times. Keep stored in a dry place and do not open tubing to atmosphere until ready to use. Every attempt shall be made to keep it clean and dry.

B. Connect soft copper tubing by flaring and even though concealed, it shall be installed in a neat workmanlike manner. Tubing shall be rolled out into a straight pattern and bent with tube benders of proper size.

C. Fusing hard copper tubing to fittings shall be done with 95/5 solder, Stay-Brite silver bearing solder or Sil-Fos. Where 95/5 or Stay-Brite solders are used, contacting surfaces shall be sanded to a bright finish, fluxed and then soldered. Where Sil-Fos high temperature brazing is used, the brazing shall be done after purging air out of tubing with dry nitrogen and maintaining a nitrogen gas flow through pipe during brazing.

D. Support piping in accordance with Section 23 05 10, "Supports, Anchors and Seals."

E. Ream pipe and tube ends. Remove burrs. 
F. Remove scale and dirt on inside and outside before assembly.

G. Prepare piping connections to equipment with flanges or unions.

3.3 FITTINGS

A. Wire brush or sand solder fittings to a bright surface before fusing to copper tubing.

3.4 SHUTOFF VALVES

A. Solder valves shall be disassembled before installation and shall be sanded or wire brushed before fusing. Special precautions may be necessary to keep from warping the valve body during high temperature brazing.

B. Install valves where indicated on drawings or where required for general servicing.

3.5 INSTALLATION

A. Contractor shall be responsible for designing the piping systems, including location of all valves, devices etc.

B. Install refrigeration specialties in accordance with manufacturer's instructions.

C. Route piping in orderly manner, with plumbing parallel to building structure, and maintain gradient.

D. Install piping to conserve building space and not interfere with use of space.

E. Group piping whenever practical at common elevations and locations. Slope piping one percent (1%) in direction of oil return.

F. Provide non-conducting dielectric connections when joining dissimilar metals.

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

H. Provide clearance for installation of insulation and access to valves and fittings.

I. Provide access to concealed valves and fittings.

J. Where pipe support members are welded to structural building frame, brush clean, and apply one (1) coat of zinc rich primer to welding.

K. Prepare pipe, fittings, supports and accessories not prefinished, ready for finish painting.

L. Insulate piping [and equipment]; refer to Section 23 07 10.

M. Locate expansion valve sensing bulb immediately downstream or evaporator on suction line.

N. Provide external equalizer piping on expansion valves with refrigerant distributor connected to evaporator.

O. Install flexible connectors at right angles to axial movement of compressor.

P. Fully charge completed system with refrigerant after testing.

Q. Provide electrical connection to solenoid valves.

3.6 APPLICATION

A. Provide line size liquid indicators in main liquid line leaving condenser, or if receiver is provided, in liquid line leaving receiver.

B. Provide line size strainer upstream of each automatic valve. Where multiple expansion valves with integral strainers are used, install main liquid line strainer.

C. On steel piping systems, provide strainer in suction line.

D. Provide shut-off valve on each side of strainer.

E. Provide permanent filter-driers in low temperature systems and systems utilizing hermetic compressors.

F. Provide replaceable cartridge filter-driers vertically in liquid line adjacent to receivers with three-valve bypass assembly to permit isolation of driers for servicing.

G. Provide replaceable cartridge filter-driers, with three-valve bypass assembly. Provide filter-driers for each solenoid valve.

H. Provide solenoid valves in liquid line of systems operating with single pump-out or pump-down compressor control, in liquid line of single or multiple evaporator systems, and in oil bleeder lines from flooded evaporators to stop flow of oil and refrigerant into the suction line when system shuts down.

I. Provide refrigerant charging (packed angle) valve connections in liquid line between receiver shut-off valve and expansion valve.

J. Utilize flexible connectors at or near compressors where within piping configuration does not absorb vibration.

3.7 CHECK, TEST AND START-UP

A. Leak Test:

1. Pressure test the refrigeration piping system with dry nitrogen to 200 psig. Test to no leakage.

2. Leak test all joints and connections.

3. If leaks are found, repair them and repeat the above until system is totally leak free.

4. Before charging, evacuate entire system with a vacuum pump. Maintain operation of vacuum pump until pressure reaches 75 microns or less.

5. When the proper vacuum has been reached, break vacuum with refrigerant to be used and build-up pressure to a positive pressure.

B. Charging:

1. When system has been leak tested and evacuated, charge it with refrigerant.

2. Charge system until sight glass remains clear when all refrigeration is at maximum load condition.

C. Start-Up:

1. After charging system, check all phases of operation to see that everything is operating satisfactorily.
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