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SECTION 15319
SHOP COMPRESSED AIR SYSTEM

SPEC WRITER NOTE: Delete between // ‑‑‑‑ // if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION


A shop compressed air system, complete, ready for operation, including compressors, electric motors and starters, receiver, all necessary piping, fittings, valves, gages, switches and all necessary accessories, connections and equipment. 

1.2 RELATED WORK 

A.
Section 15050, BASIC METHODS AND REQUIREMENTS. 

B.
Exposed Piping and Gages: Section l5400, PLUMBING SYSTEMS (MECHANICAL). 

C.
Section 16155, MOTOR STARTERS.

D.
Section 16150, MOTORS.

E.
Section 15200, NOISE AND VIBRATION CONTROL.

1.3 SUBMITTALS

A.
Submit in accordance with Section 0l340, SAMPLES AND SHOP DRAWINGS.

B.
Manufacturer's Literature and Data: 

l.
Piping 

2.
Valves 

3.
Pressure Gages 

4.
Air Pressure Reducing Valve 

5.
Air Compressor System: 

a.
Characteristic performance curves. 

b.
Efficiency. 

c.
Compressor; manufacturer and model 

d.
Compressor operating speed 

e.
Capacity; (free air delivered at indicated pressure) 

f.
Type of bearing in compressor

g.
Type of lubrication 

h.
Capacity of receiver

i.
Unloader; manufacturer, type, and model 

j.
Type and adjustment of drive 

k.
Electrical motor; manufacturer, frame and model 

l.
Speed of motor 

m.
Current characteristics and HP of motor 

n.
Air muffler filter; manufacture, type, and model 

o.
After cooler; manufacturer, type, and model 

1.4 APPLICABLE PUBLICATIONS

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.
B.
Federal Specifications (Fed. Spec.): 

A-A-59617
Union, Brass or Bronze, Threaded Pipe Connections And Solder‑Joint Tube Connections 

C.
American National Standards Institute (ANSI):

A13.1- 96
Scheme for the Identification of Piping Systems

Bl6.22‑01
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings 

D.
American Society for Testing and Materials (ASTM): 

B32-03
Solder Metal

B61‑02
Steam or Valve Bronze Castings 

B62‑02
Composition Bronze or Ounce Metal Castings 

B88‑03
Seamless Copper Water Tube 

E.
National Fire Protection Association (NFPA): 

99-1999
Health Care Facilities 

F.
American Welding Society (AWS):

A5.8-92
Filler Metals for Brazing

G.
Manufacturer Standardization of the Valve and Fittings Industry, Inc (MSS):

SP-70-98
Cast Iron Gate Valves, Flanged and Threaded Ends

SP-72-99
Ball Valves With Flanged or Butt Welding For General Purpose

SP-110-96
Ball Valve Threaded, Socket Welding, Solder Joint, Grooved and Flared Ends

PART 2 ‑ PRODUCTS 

2.1 PIPING

A.
Type "K" or "L" copper tube, ASTM B88, drawn, with wrought copper fittings conforming to ANSI Bl6.22. 

B.
Unions: Fed. Spec. WW‑U‑5l6, bronze. 

C.
Solder: ASTM B32, 50/50, special alloy, lead free, with non‑corrosive flux. No purging with nitrogen is required. 

D.
Silver Brazing Alloy: AWS A5.8, Classification BCuP.

E.
Apply piping identification in accordance with ANSI A13.1

2.2 VALVES 

A.
Ball: 

1.
Eighty millimeters (3 inches) and smaller:  MSS SP72 & SP 110, Type II, Class A, Style 1, Brass, nickel plated, brazed connections. Full ported, three piece, Buna N or teflon seat seals full flow, 2050 kPag (300 psig) minimum working pressure.

2.
One hundred millimeters (4 inches) and larger:  MSS SP72 & SP 110, Type II, Class F, Style l, Brass, nickel plated, flanged end connections. Full ported three piece, teflon seals, full flow, 2050 kPag (300 psig) minimum working pressure.

B.
Butterfly: Fifty millimeters (2 inches) and smaller, MSS SP72 & SP 110, Brass, nickel plated, brazed connections.

C.
Check: 

1.
Eighty millimeters (3 inches) and smaller: Bronze body and bonnet ASTM B61 or B62. Non‑metallic discs, 850 kPag (125 pound) WSP.

2.
One hundred millimeters (4 inches) and larger: Iron body, bronze trim swing type, vertical or horizontal installation, flange connections, 1375 kPag (200 pound) WOG. 

2.3 PRESSURE GAGES


Shall be manufactured expressly for compressed air service. This includes gages temporarily supplied for testing purposes, as specified in Section 15400, PLUMBING SYSTEM. 

2.4 AIR PRESSURE REDUCING VALVE


Under 80 mm (3 inches), bronze body and trim, 80 mm (3 inches) and over, cast‑iron body with bronze trim. Single seated, for dead end service for 69 to 207 kPa (10 to 30 psi) range on low pressure side. Composition diaphragm and bronze spring to set directly on valve stem. Delivered pressure shall vary not more than one kPa for each 10 kPa variation in inlet pressure. 

2.5 AIR COMPRESSOR FOR SHOP AIR SYSTEMS 

A.
General: Shall be capable of operating against pressure of 690 kPa (100 psig) V‑belt connected, electric motor drive, with provision for belt adjustment. Provide air compressor, air receiver, after-cooler, filter muffler and inline filter.

B.
Compressor: Reciprocating or rotary, receiver mounted. Maximum speed 1400 RPM. Lubrication system may be automatic flood system or forced feed. 

C.
Air Receiver: Galvanized steel, built in accordance with applicable requirements of ASME Code for Unfired Pressure Vessels for a working pressure of 850 kPa (125 psig) and shall be stamped and certified. Equip receiver with pressure gage, lever‑type safety valve and drain cock. Support receiver on saddles having bearing area extending one third shell circumference or with leg supports having equivalent bearing area. 

D.
Motor and Starter: Refer to Section 16150, MOTORS, 40 degrees C (104 degrees F) ambient temperature rise type motor, ball bearing, voltage and phase as indicated in schedule on Electrical drawings, conforming to NEMA standards, maximum speed 1800 RPM. Motor shall be of sufficient size to operate compressor without overloading. Provide each motor with automatic, fully enclosed, magnetic starter as specified in Section 16155, MOTOR STARTERS, controlled by a (H-O-A) switch.

E.
After‑Cooler // Air Cooled //: Capable of cooling the air stream within minus 4 degrees C (25 degrees F) of ambient air temperature before it enters the receiver. // Water cooled and capable of cooling compressed air to within minus 9 degrees C (15 degrees F) of inlet water temperature. // After‑cooler shall be built in accordance with applicable requirements of ASME Code for Pressure Vessels and be provided with an automatic condensate trap. // Flow of water through after‑cooler shall be controlled by starting and stopping air compressor. // Provide each compressor with an after‑cooler. 

SPEC WRITER NOTE: Delete paragraph where necessary

F.
Controls: The compressor shall be equipped with an onboard microprocessor controller which will control, monitor, sequence, and protect the operation and condition of the air compressor. The microprocessor shall also provide service requirement indication as well as warning and shutdown indicator and alarms. Operating conditions and performance data shall be available from the microprocessor’s display screen. The controller shall maintain the net pressure between programmable limits by automatically loading and unloading the compressor. The regulator shall stop the compressor whenever possible to reduce the power consumption and restarts it automatically when the net pressure decreases. This configuration shall provide optimum operation efficiency. The microprocessor shall provide the following information:
1.
Compressor Status Indicators:
a.
Voltage On

b.
Automatic Operation

c.
General Alarm 

d.
Hour meter for running time / loaded operation time

2.
Pressure and Temperature Readouts: 

a.
Delivery air and oil pressure

b.
Element Outlet Temperature

c.
Element outlet temperature

3.
Service Requirement Indicators

a.
Air and oil filter

b.
Oil separator and oil level

c.
Motor greasing4.

4.
Shutdown/Warning Indicators

a.
High Element Outlet Temperature

b.
Emergency Stop 

c.
Drive Motor Overload

d.
Dewpoint 

G.
Filtered Muffler: Capacity of ______ L/s (cfm). Filter shall be finned, dry type and be replaceable by removing cover. Muffling shall be by a series of silencer tubes.

H.
In‑Line Filter: Fifty micron element with 23 mL (l/2 pint) safety‑green transparent bowl. Maximum operating condition of 1025 kPa (l50 psig) at 52 degrees C (125 degrees F).

I.
Sound level: The compressor package shall not exceed 62dB(A) when measured in the free field conditions at one meter in accordance with the CAGI-Pneurop Test Code.

PART 3 ‑ EXECUTION 

3.1 INSTALLATION 

A.
Open ends of tube shall be kept capped or plugged at all times. 

B.
Cut tubing square and accurately with a tube cutter (sawing not permitted) to measurements determined at place of installation and work into place without springing or forcing. Tube must bottom in each solder socket so there are no gaps between tube and fitting where solder can enter the inside of line. Ream tube to remove burrs, being careful not to expand tube and that no chips of copper remain in the line. Exercise care in handling equipment and tools used in cutting or reaming of pipe to prevent oil or grease being introduced into piping. 

C.
Particular care shall be exercised, when flux is applied to avoid leaving any excess inside the completed joints. Thoroughly wash the outside of each joint with clean hot water after assembly to remove oxide coating. 

D.
Spacing of hangers: NFPA 99. 

E.
Filtered Muffler: Mount to air compressor outdoor intake line without the use of foundations or support frames. Silencer tubes shall be located between the filter and the housing. 

F.
Rigidly support valves and other equipment to prevent strain on tube or joints. 

3.2 TESTS


Make tests under actual or simulated operating conditions and prove full compliance with design and specified requirements. Tests of compressors shall be performed simultaneously with the compressed air system of which each compressor is an integral part. Performance shall be measured according to CAGI-Pneurop PN2CPT2, Ed.3, C-1996.
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