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SECTION 15465

INDUSTRIAL COMPRESSED AIR

1.00 GENERAL

1.01 principal work in this section

A. Work in this section includes the provisions of labor, materials, equipment and related accessories, including services necessary for a complete and safe installation in accordance with the contract documents and all applicable codes and authorities having jurisdiction for the following:

NOTE:
INDICATE ALL WORK TO BE COVERED BY THIS SECTION.

B. Provide compressed air system.

C. System Description.

1. Compressed air system including rotary screw/reciprocating air compressor(s) with accessories, refrigerate/desiccant air dryer(s), air receiver tanks(s), valves and piping to all equipment requiring compressed air.

1.02 quality assurance

A. Requirements of General Provisions shall apply to all work in this section.

B. The installation shall be on conformance with published specifications’ standards, tests or recommended methods of trade, industry or governmental organizations and shall comply with all applicable national, state and local codes and reference standards including the following:

1. Compressed Gas Association:

2. ASTM Publications:

a. ASTM B819-1992, Standard Specification for Seamless Copper Tube.

3. AWS Publications:

4. MSS Publications:

a. SP-58-1998, Pipe Hangers and Supports-Materials, Design and Manufacturer.

b. SP-69-1983, Pipe Hangers and Supports-Selection and Application.

c. SP-73-1986 Brazing Joints for Wrought and Cast Copper Alloy Solder Joint pressure Fittings.

5. ANSI Publications:

a. ANSI B16.22-1989, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.

b. ANSI B120.1-1983, Pipe Threads, General Purpose.

1.03 submittals

A. Submit product data, drawings, diagrams, and records for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Drawings:  Coordinated dimensioned equipment and piping layout shop drawings.

2. Diagrams:  Wiring diagrams of all items listed in this section.

3. Product data:  All components indicating size, dimensions, configuration, and manufacturer’s installation instructions.

4. Record drawings:  Project record drawings and lists recording actual locations of piping, valving, and outlets.

2.00 products

2.01 base bid manufacturers

A. Air Compressors (Reciprocating Type):

1. Ingersoll Rand Co.

2. Worthington Corp.

3. Squire-Cogswell.

B. Air Compressors (Rotary Screw):

1. Sullair.

2. Ingersoll-Rand Co.

3. Atlas Copco.

C. Air Dryers:

1. Ingersoll Rand Co.

2. Van-Air Inc.

3. Wilkerson.

D. Filter Regulators:

1. Wilkerson.

2. Hankinson.

3. Ingersoll Rand Co.

E. Valves:

1. Apollo.

2. Stockham.

3. Nibco.

F. Pressure regulating Valves:

1. Watts Regulator Co.

2. Fisher Governor Co.

3. Kieley Mueller, Inc.

G. Pressure Gauges:  Refer to Section 15130 - Thermometers, Gauges, and Meters.

H. Automatic Drain Traps:

1. Armstrong Machine Works Co.

2. Ingersoll Rand Co.

3. Sarco Co.

I. Motor Controllers:

1. Lexington Controls.

2. Allen-Bradley Co.

3. Square D Co.

2.02 piping

A. Provide Type L hard copper tubing with cast bronze or wrought copper soldered fittings.

B. Provide standard weight schedule 40 steel piping with malleable iron threaded fittings.

2.03 valves

A. For 2-inch and smaller, provide conventional port, 2-piece ball valve, brass body, PTFE seat, brass ball and stem, steel lever handle, solder ends, 600 psi CWP, similar to Stockham S216-FBR-T-S, threaded ends similar to Stockham S206-FBR-T-T.

B. For 2½-inch to 4-inch, provide conventional port, 2-piece ball valve, brass body, PTFE seat, brass ball and stem, steel lever handle, threaded ends, 600 psi CWP, similar to Stockham S206-FBR-T-T.  For soldered joint type ends, use threaded socket adapters.

2.04 check valves

A. 2-inch and smaller:  provide bronze swing type with Buna-N or Teflon disc, 150 psig wsp (Teflon), 300 psig WSP (Buna-N), similar to Stockham B-310 for solder ends and Stockham B-320 for threaded ends.

B. 2-inch and larger:  provide class 125 cast iron check valve, bolted cap, bronze disc, 200 psig wsp.  Similar to Stockham G-931 IBBM with flanged ends.

C. 2-inch and larger:  Provide class 250 cast iron check valve, bolted cap, bronze trim, bronze disc, 500 psig wsp, similar to Stockham F-947 IBBM with flanged ends.

2.05 pressure regulating valves

A. Provide threaded cast iron, die cast zinc, or bronze body, adjustable, direct acting single seat spring actuated diaphragm type, similar to Watts No. 119.

 MACROBUTTON  MACROBUTTON SelectOption1a SelectOption1OPTION 1 FROM
B. Provide valves reducing from indicated inlet pressure to indicated constant outlet pressure.

END OF OPTION 1A clh

 MACROBUTTON  MACROBUTTON SelectOption2a SelectOption2OPTION 2 FROM
C. Provide valves reducing from ----- psig varying inlet pressure to ------ psig constant outlet pressure.

END OF OPTION 2A clh

D. Provide master pressure regulating valves with 3 valve bypass.  Provide valves with integral or separate with bronze Y strainer.

2.06 filter regulating units

A. Provide threaded bronze or die cast zinc body adjustable direct acting single seat spring actuated diaphragm regulator with pressure gauge, filter unit and lubricator, similar to Watts No. 642 and/or to Watts No. 628.

2.07 automatic drain traps

A. Provide ¼ inch brass petcock drains in low points of compressed air piping.  Drains shall be ½ inch cast iron, bronze or stainless steel mounted automatic drain traps, similar to Armstrong No. 21.

2.08 compressor unit

 MACROBUTTON  MACROBUTTON SelectOption1b SelectOption1OPTION 1 AIR
A. Refer to Air Compressor Schedule on drawings.

 MACROBUTTON  MACROBUTTON SelectOption2b SelectOption2OPTION 2 AIR
B. Provide --- cfm free air at --- psig, --- rpm, -- hp, ---- volt, three phase, --- hertz, --- inch diameter x --- inch tank, similar to Nash No. -----.

C. Provide complete duplex, triplex units with compressors, motors, receiver, controls, controller and accessories. Provide factory assembled pre-piped and pre-wired package of compressors, accessories and tank with compressors mounted on tank and all mounted on fabricated steel base.

D. Compressors shall be rotary, liquid seal displacement type producing a continuous flow of air without pulsation.

OPTION 1  FINISH

1. All bronze.

OPTION 2  FINISH

2. Cast iron bronze fitted.

OPTION 3  FINISH

3. Cast iron with bronze rotor.

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.

E. Provide squirrel cage induction type motors with grease lubricated ball bearings, horizontally mounted, drip-proof and wound for noted controller.

 MACROBUTTON  MACROBUTTON SelectOption1c SelectOption1OPTION 1  COMPRESSOR
F. Compressor shall be mounted on steel shaft and bolted to motor.

END OF OPTION1C clh

 MACROBUTTON  MACROBUTTON SelectOption2c SelectOption2OPTION 2  COMPRESSOR
G. Compressor and motor shall be connected by flexible coupling and mounted on heavy extended type cast iron or fabricated steel bedplate by manufacturer.  Provide coupling guard.

END OF OPTION 2C clh

H. Provide unit with dry type inlet filters, suction silencers, separators, water line strainers, water line thermal switch, vacuum breakers, fixed air gaps, shock absorbers, solenoid valves, relief valves, pressure switches, low water cutoff switches, constant pressure valve, dual control (combination of start-stop control and timed unloader control) and discharge filters.  Provide horizontal length of approved braided flexible copper tubing on outlet and bypass of compressors and on seal water connection to compressors.

I. Provide cooling system for recirculated seal water with direct city water option.  Heat exchangers shall be shell and tube ----- pass type with red brass shell and brass hubs.  Bonnets shall be cast iron and tube sheets and baffles shall be brass.  Tubes shall be Admiralty Metal. Welding shall be in accordance with ASME Code for unfired pressure vessels, 150 psig wwp tubes and 200 psig wwp shell.  Exchangers shall be similar to American Standard No. HCE ---- with capacity of ---- BTU/hr, --- square feet, using ---- gpm of chilled water ---- ºF to --- ºF, and maximum pressure drop of ----- psig.  Provide flow switch for cooling water line for each heat exchanger, with time delay relay for sounding alarm and emergency stopping of compressors, and bypass switch for use when city seal water is being used.  Provide rate of flow indicator, direct reading impact rotameter type with shut-off valve, similar to Fischer Porter No. 10F1020/30.

J. Provide ASME Code stamped receiver, constructed of galvanized welded steel, ----- psig working pressure and required threaded or flanged connections and relief valve, gauge glass and automatic drain trap.

 MACROBUTTON  MACROBUTTON SelectOption1d SelectOption1OPTION 1  POSITION
1. Vertical.

END OF OPTION 1D clh

 MACROBUTTON  MACROBUTTON SelectOption2d SelectOption2OPTION 2  POSITION
2. Horizontal.

END OF OPTION 2D clh

 MACROBUTTON  MACROBUTTON SelectOption1e SelectOption1OPTION 1  MAN
3. Two two-inch inspection openings.

END OF OPTION 1E clh

 MACROBUTTON  MACROBUTTON SelectOption2e SelectOption2OPTION 2  MAN
4. 11-inch x 15-inch manhole.

END OF OPTION 2E clh

 MACROBUTTON  MACROBUTTON SelectOption1f SelectOption1OPTION 1  IRON
Cast iron or welded steel base support.

END OF OPTION 1F clh

 MACROBUTTON  MACROBUTTON SelectOption2f SelectOption2OPTION 2  IRON
5. Four welded steel clips, steel suspension rods with double nuts and inserts, beam clamps or fishplates and top nuts for support from slab above.

END OF OPTION 2F clh

 MACROBUTTON 

 MACROBUTTON SelectOption3f SelectOption3OPTION 3  IRON

6. Two cast iron welded steel cradles with provision for attachment to four ----- inch leg steel pipestand braced both ways with bottom flanges lagged to floor.

7. Provide galvanized tank inside and out or sandblast inside and paint with two coats of Apexior No. 3.  Paint outside with one coat of zinc chromate primer.

END OF OPTION 3F clh

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

K. Provide adjustable heavy duty bronze Bourdon tube actuated mercury tube type pressure switch controls with separate external high and low level adjustments, similar to Mercoid Type DA-31-2, Range 6 and Mercoid Type DA-31-2 Range 7.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

L. Provide a combination controller with unfused disconnect switches and magnetic starters with overload protection for each phase leg and undervoltage release.

 MACROBUTTON  MACROBUTTON SelectOption1g SelectOption1OPTION 1  TYPE
1. Across-the-line type.

END OF OPTION 1G clh

 MACROBUTTON 

 MACROBUTTON SelectOption2g SelectOption2OPTION 2  TYPE

2. Auto transformer type.

END OF OPTION 2G clh

 MACROBUTTON 

 MACROBUTTON SelectOption3g SelectOption3OPTION 3  TYPE

3. Primary resistance type.

END OF OPTION 3G clh

 MACROBUTTON 

 MACROBUTTON SelectOption4g SelectOption4OPTION 4  TYPE

4. Star delta type.

END OF OPTION 4G clh

 MACROBUTTON 

 MACROBUTTON SelectOption5g SelectOption5OPTION 5  TYPE

5. Part winding type.

END OF OPTION 5G clh

 MACROBUTTON 

 MACROBUTTON SelectOption1h SelectOption1OPTION 1  CONTROL

6. 120 volt control circuit transformers.

END OF OPTION 1H clh

 MACROBUTTON 

 MACROBUTTON SelectOption2h SelectOption2OPTION 2  CONTROL

7. 120 volt control circuit transformer with automatic transfer switch in primary.

END OF OPTION 2H clh

8. Heavy duty HOA selector switches.

 MACROBUTTON  MACROBUTTON SelectOption1i SelectOption1OPTION 1  SWITCH

9. Four PDT transfer switch.

END OF OPTION 1I clh

 MACROBUTTON  MACROBUTTON SelectOption2i SelectOption2OPTION 2  SWITCH
10. Six-pole three-way transfer switch.

END OF OPTION 2I clh

 MACROBUTTON 

 MACROBUTTON SelectOption3i SelectOption3OPTION 3  SWITCH

11. Automatic electric alternator.

END OF OPTION 3I clh

12. Auxiliary contactors or relays for solenoid valves.

13. Undervoltage sensing relays to prevent motor restart after power failure, except through remote start-stop push button or reset button on controller, with remote pilot lights indicating power available to equipment.

14. Prewired in a single NEMA-1 floor mounted enclosure.

2.09 AIR COMPRESSOR AND DRYER UNIT

A. Provide a factory assembled packaged unit with compressor capacity of ----- cfm free air at 100 psig with ----- hp motor ----- volt, ----- phase, ----- hertz, refrigerated air dryer with ----- hp motor ----- volt, ----- phase, ----- hertz, and ----- gallon air receiver, similar to Hankison No. -----.  Unit shall be modified with duplex compressors, similar to -----.

B. Provide heavy duty two cylinder air cooled compressors [single stage], [two stage] with automatic unloader, dual control, relief valve, inlet filter silencer, adjustable pressure switch, belt driven, direct drive, belt guard, pressure lubricated with low oil stop, splash lubrication, air cooled intercooler, air cooled aftercooler and water cooled aftercooler.

C. Provide a horizontal ASME Code welded steel air receiver tank, 200 psig working pressure, galvanized and epoxy coated on inside with relief valve, pressure gauge and automatic drain trap.

D. Provide a refrigerated air dryer with capacity of 0 to ----- cfm free air at 100ºF ambient temperature, 110ºF dehydrating at 100 psig producing constant pressure dew point of ----- ºF.  Refrigeration unit shall be a field serviceable hermetically sealed compressor and air cooled condenser using Freon 12.  The unit shall be non cycling and include a hot gas bypass valve, separator, auto drain trap.  Filters (moisture and oil).  Provide six extra elements, reheater and dial thermometer.

E. Provide two-pole, hp rated, toggle disconnect switches in NEMA-1 enclosure, similar to Allen Bradley Bulletin No. 600 for refrigerated air dryer.

F. Provide combination unfused disconnect switches and across-the-line magnetic starters for air compressors with overload protection for each phase leg and undervoltage release with heavy duty HOA selector switches, necessary accessories to accomplish dual control, all prewired in a single NEMA-1 cabinet.

 MACROBUTTON  MACROBUTTON SelectOption1j SelectOption1OPTION 1  VOLT
1. 120 volt control circuit transformers.

END OF OPTION 1J clh

 MACROBUTTON 

 MACROBUTTON SelectOption2j SelectOption2OPTION 2  VOLT

2. 120 volt control circuit transformer with automatic transfer switch in primary.

END OF OPTION 2J clh

 MACROBUTTON 

 MACROBUTTON SelectOption1k SelectOption1OPTION 1  SWITCH

3. Four PDT transfer switch.

END OF OPTION 1K clh

 MACROBUTTON 

 MACROBUTTON SelectOption2k SelectOption2OPTION 2  SWITCH

4. Automatic electric alternator.

END OF OPTION 2K clh

NOTE:
DO NOT USE ON MEDICAL AIR SYSTEMS.

2.010 COMPRESSOR UNITS

 MACROBUTTON  MACROBUTTON SelectOption1l SelectOption1OPTION 1  COMPRESSOR
A. Refer to Air Compressor Schedule on drawings.

END OF OPTION 1L clh

 MACROBUTTON 

 MACROBUTTON SelectOption2L SelectOption2OPTION 2  COMPRESSOR

B. Provide ----- cfm free air at ----- psig, ----- rpm, ----- hp, ----- volt, ----- phase, ----- hertz, similar to Worthington No. -----.  Receiver shall be ----- gallon capacity.

END OF OPTION 2L clh

C. Provide unit complete with compressors, motors, controls, controller and aftercooler.

D. Provide factory assembled pre-piped and pre-wired package consisting of compressor, accessories and tank, all mounted on fabricated steel base.  Provide compressors as follows:

 MACROBUTTON  MACROBUTTON SelectOption1m SelectOption1OPTION 1  TYPE

E. Compressors shall be reciprocating air cooled type, ----- stage with replaceable finned cast iron cylinders, finned cast iron or cast aluminum heads, cast iron or cast aluminum pistons with four rings, forged steel, bronze or aluminum connecting rods, Timken roller bearings enclosed cast iron crankcase with positive splash, lubrication, flywheel cooling fan, V-belt connected to motor and mounted on steel channel base and guard for flywheel and belts and finned copper air cooled intercooler.

END OF OPTION 1M clh

 MACROBUTTON  MACROBUTTON SelectOption2m SelectOption2OPTION 2  TYPE
F. Compressors shall be oil-less air cooled reciprocating type ----- stage direct drive motor mounted with finned cylinders and heads, permanent sealed lubrication, aluminum pistons with Teflon rings, integral cooling fan with guard and intercooler.

END OF OPTION 2M clh

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.

G. Single phase motors shall be capacitor or repulsion induction type and three phase shall be squirrel cage induction type motor.  Provide built-in overload protection in single phase type.  Provide horizontally mounted, drip-proof type with grease lubricated ball bearings.

H. Provide compressors mounted on a horizontal ASME welded steel tank with one-half inch automatic drain trap, relief valve, pressure gauge and welded steel supporting feet with working pressure of ----- psig.

I. Provide suction muffler filter, automatic unloader, relief valve, pressure switch and dual control.

J. Provide aftercoolers mounted on unit with red brass or copper finned tubes and shell with bronze heads capable of cooling air to within 15ºF of inlet water temperature. Solenoid valve shall automatically control cooling water with operation of compressor.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

K. Controls:  Provide adjustable heavy duty bronze Bourdon tube actuated mercury tube type pressure switch with separate external high and low level adjustments, similar to Mercoid Type DA-31-2, Range -----.

NOTE:
DO NOT USE ON MEDICAL AIR SYSTEMS.

2.011 COMPRESSOR UNITS

 MACROBUTTON  MACROBUTTON SelectOption1n SelectOption1OPTION 1  UNIT
A. Refer to Air Compressor Schedule on drawings.

END OF OPTION 1N clh

 MACROBUTTON 

 MACROBUTTON SelectOption2n SelectOption2OPTION 2  UNIT

B. Provide ----- cfm free air at ----- psig, ----- rpm, ----- hp, ----- volt, three phase, ----- hertz, similar to Worthington No. -----.  Provide ----- stage units complete with compressors, motors, controls, controllers, aftercooler and receiver.

END OF OPTION 2N clh

C. Provide factory assembled pre-piped and pre-wired package consisting of compressor, accessories and tank, all mounted on fabricated steel base.

D. Compressors shall be double acting reciprocating water cooled type with enclosed type cast iron frame, cast iron cylinder with liberal water jacket space and water jacketed heads, self-contained type valves with no outside moving parts and double row Timken tapered roller type main bearings and teflon oil-less piston rod packing.

E. Provide cast iron or aluminum pistons with individually fitted iron snap rings, teflon segmental, self-adjusting, oil-less rings.

F. Lubricate air cylinders by adjustable mechanical lubricator with positive mechanical drive with frame running gear force fed or by continuous oil bath splash with oil sight gauge.  Provide piston rod with packing rings and oil rings to eliminate oil travel outside of frame.

G. Compressor shall be V-belt connected to motor and provided with belt guard built up of angle iron frame and heavy galvanized iron crimped mesh fastened to frame.

H. Provide cylinder jacket water cooling line with adjustable self-contained, liquid filled, threaded bronze body temperature regulator with adjustable internal bypass, balanced valve and stainless steel seats, similar to Sarco Type TR-54-R.  Provide thermometer.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

I. Provide squirrel cage induction type motors with grease lubricated ball bearings, horizontally mounted, drip-proof and wound for noted controller.

J. Provide accessories including automatic unloader and relief valve, pressure switch and dual control.  Solenoid valves shall automatically control cooling water with operation of compressor.  Provide low oil pressure and high temperature shutdown switches.

K. Provide vertical ASME welded steel tank with one-half inch automatic drain trap, relief valve, and pressure gauge with a working pressure of ----- psig.

L. Provide pipe line counter flow water cooled type, aftercoolers capable of cooling air to within 15ºF of inlet water temperature, with flanged steel shell with removable red brass or copper tubes and cast iron cyclone type separator with gauge glass and automatic drain trap. Provide solenoid valve to automatically control cooling water with operation or compressor.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

M. Provide adjustable heavy duty bronze Bourdon tube actuated mercury tube type pressure switch with separate external high and low level adjustments.  Pressure control shall be similar to Mercoid Type DA-31-2, range -----.  Low water cutoff shall be two-pole, similar to Mercoid Type DA-31-103, range 6.

N. Provide adjustable heavy duty single pole low water cutoff flow switch, similar to McDonnell and Miller No. FS4-3. Provide time delay relay and necessary relay for multiple circuits.

2.012 CONTROLLERS

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

A. Provide combination unfused disconnect switches and magnetic starters with overload protection for each phase leg with undervoltage release, heavy duty HOA selector switches, auxiliary contactors or relays for solenoid valves, prewired in a single NEMA - 1 floor-mounted enclosure.

 MACROBUTTON  MACROBUTTON SelectOption1o SelectOption1OPTION 1  TYPE
1. Across-the-line type.

END OF OPTION 1O clh

 MACROBUTTON 

 MACROBUTTON SelectOption2o SelectOption2OPTION 2  TYPE

2. Auto transformer type.

END OF OPTION 2O clh

 MACROBUTTON 

 MACROBUTTON SelectOption3o SelectOption3OPTION 3  TYPE

3. Primary resistance type.

END OF OPTION 3O clh

 MACROBUTTON 

 MACROBUTTON SelectOption4o SelectOption4OPTION 4  TYPE

Star delta type.

END OF OPTION 4O clh

 MACROBUTTON  MACROBUTTON SelectOption50 SelectOption5OPTION 5  TYPE

4. Part winding type.

END OF OPTION 5O clh

 MACROBUTTON 

 MACROBUTTON SelectOption1P SelectOption1OPTION 1  VOLT

5. 120 volt control circuit transformers.

END OF OPTION 1P clh

 MACROBUTTON  MACROBUTTON SelectOption2p SelectOption2OPTION 2  VOLT

6. A 120 volt control circuit transformer with automatic transfer switch in primary.

END OF OPTION 2P clh

 MACROBUTTON 

 MACROBUTTON SelectOption1q SelectOption1OPTION 1  SWITCH

7. Four PDT transfer switch.

END OF OPTION 1Q clh

 MACROBUTTON 

 MACROBUTTON SelectOption2q SelectOption2OPTION 2  SWITCH

8. Five-pole three-way transfer switch.

END OF OPTION 2Q clh

 MACROBUTTON 

 MACROBUTTON SelectOption3q SelectOption3OPTION 3  SWITCH

9. Externally operated three-plug and receptacle transfer unit.  One for future unit.

END OF OPTION 3Q clh

 MACROBUTTON 

 MACROBUTTON SelectOption4q SelectOption4OPTION 4  SWITCH

10. Automatic electric alternator.

END OF OPTION 4Q clh

2.013 REFRIGERATED AIR DRYERS

A. Provide zero to ----- cfm free air at 100ºF ambient temperature 110ºF dehydrating at 100 psig producing constant 35ºF pressure dew point, ----- hp, ----- volt, three phase, ----- hertz, similar to Hankison Corp. "Refrigifilter" No. -----.

B. Unit shall be package assembled non-cycling type with refrigeration unit, cabinet, hot gas bypass valve, air-to-air heat exchanger, chiller section, separator, replaceable type cartridge filter, reheater, dial thermometer, pressure gauge, pilot lights, and automatic drain trap.  Provide six extra filter elements.

C. Chiller section shall be ASME Code stamped pressure vessel for 200 psig air pressure.  Refrigeration unit shall be field serviceable with a hermetically sealed compressor and air cooled condenser using Freon 12.

D. Controllers:  Single phase type shall be two-pole, hp rated, toggle disconnect switch in single NEMA-1 enclosure, similar to Allen Bradley Bulletin No. 600.  Three phase type shall be a combination unfused disconnect switch and across-the-line magnetic starter with overload protection for each phase leg and undervoltage release, 120 volt control circuit transformer all prewired in a single NEMA-1 enclosure.

2.014 RECEIVER

Provide a ----- inch diameter x ----- inch [vertical] [horizontal] ASME Code stamped receiver.

Receiver shall be constructed of welded steel, with ----- psig working pressure, tested to 1 times working pressure and with required threaded or flanged connections.  Provide two 2-inch inspection openings or 11-inch x 15-inch manhole.

 MACROBUTTON  MACROBUTTON SelectOption1r SelectOption1OPTION 1  BASE
A. Provide a cast iron or welded steel base.

 MACROBUTTON  MACROBUTTON SelectOption2r SelectOption2OPTION 2  BASE
B. Provide four welded steel clips, steel suspension rods with double nuts and inserts, beam clamps or fishplates and top nuts.

END OF OPTION 2R clh

 MACROBUTTON 

 MACROBUTTON SelectOption3r SelectOption3OPTION 3  BASE

C. Provide two cast iron or welded steel cradles with provision for attachment to four-leg steel pipestand braced both ways with bottom flanges lagged to floor.  Legs shall be ----- inch and braces shall be ----- inch.

END OF OPTION 3R clh

D. Provide galvanized steel tank inside and outside or sandblast and paint inside with two coats of Apexior No. 3. Paint outside of tank with coat of zinc chromate primer. Provide relief valve, pressure gauge, and ¾ inch automatic drain trap.

2.015 AFTERCOOLERS

A. Provide pipe line counterflow water cooled type similar to Worthington No. -----, capable of cooling air within 15ºF of inlet water temperature, with seamless flanged steel shell with red brass or copper tubes.

B. Tube nest shall be removable as a unit.  Separator shall be cyclone type, cast iron or welded steel.  Provide gauge glass, ¾ inch automatic drain trap and solenoid valve to automatically control cooling water with operation of compressor.

 MACROBUTTON  MACROBUTTON SelectOption1s SelectOption1OPTION 1  CAPACITY
1. Provide capacity of ----- scfm free air at ----- psig.

END OF OPTION 1S clh

 MACROBUTTON 

 MACROBUTTON SelectOption2s SelectOption2OPTION 2  CAPACITY

2. Provide capacity as noted.

END OF OPTION 2S clh

2.016 RELIEF VALVES

A. Provide an adjustable bronze spring type relief valves with test lever, similar to Ashton No. BC.

2.017 INTAKE FILTER SILENCERS

NOTE:
DO NOT USE OIL TYPE ON MEDICAL GAS SYSTEMS.

 MACROBUTTON  MACROBUTTON SelectOption1T SelectOption1OPTION 1  FILL
A. Provide oil bath type, similar to Air-Maze No. -----, with filtering element, integral relief valve, highly effective acoustical silencing chamber and weather hood with ----- cfm free air capacity.

END OF OPTION 1T clh

 MACROBUTTON 

 MACROBUTTON SelectOption2t SelectOption2OPTION 2  FILL

B. Provide oil wetted type, similar to Air-Maze No. -----, with cleanable filtering element, highly effective acoustical silencing chamber and weather hood with ----- cfm free air capacity.

END OF OPTION 2T clh

 MACROBUTTON  MACROBUTTON SelectOption3t SelectOption3OPTION 3  FILL

C. Provide dry type, similar to Dollinger No. A1-112 -----, with cleanable radial fin, filtering element, highly effective acoustical silencing chamber and weather hood with ----- scfm free air capacity.

END OF OPTION 3T clh

2.018 SILENCERS

A. Provide a welded steel silencer, similar to Maxim No. -----, with guaranteed effective silencing and pulsation elimination with ----- scfm free air capacity.  Support silencer independent of piping.

2.019 AIR LINE FILTERS

 MACROBUTTON  MACROBUTTON SelectOption1u SelectOption1OPTION 1  FILL

A. Provide air line filters, similar to Dollinger No. -----, with welded steel housing, removable cap and absorption type filtering element, a working pressure of 150 psig and ----- scfm free air capacity.  Provide two spare filtering elements for each filter and one-half inch automatic drain trap.

END OF OPTION 1U clh

 MACROBUTTON 

 MACROBUTTON SelectOption2u SelectOption2OPTION 2  FILL

B. Provide air line filters with cast iron housing and a removable Porostone filtering element, complete with ----- inch automatic drain trap similar to R.P. Adams Co. Porostone No. -----.

END OF OPTION 2U clh

2.020 DEW POINT MONITOR

A. Provide a dew point monitor consisting of a dew point probe, cable assembly, digital display and control, and mounting hardware.

NOTE:
CHOOSE CENTIGRADE OR FAHRENHEIT

B. Monitor shall continuously display the system dew point in degrees [Centigrade] [Fahrenheit] with an accuracy of (2 percent.  Provide selection switch to display alarm set point and measured temperature.  Mount monitor at eye level.

C. Probe shall be housed in a stainless steel frame and have a gold/aluminum oxide sensor tip.  Mount probe in accordance with manufacturers instructions.  Probe shall have an operating range between -70ºC and +70ºC (-94ºF and +158ºF) and built for 250 psig.  Provide adequate cable to connect to monitor.

D. Unit shall be rated for 115V, 60 hertz, single phase.  Monitor shall be microprocessor based with adjustable alarm settings and self diagnostic.  Alarm shall be both audible and visual set to operate with 15 second built in time delay.

E. Monitor shall be provided with a relay for connection to the master alarm panel.

F. Unit shall be similar to Ohmeda Model 6801.

3.00 EXECUtion

3.01 installation

A. Install piping free from traps and graded to low points with drain valves.  Where inaccessible, provide ½ inch automatic drain traps, with discharge to spill over drain.

B. Pipe used in piping assembly must be clean of dirt and obstructions and shall have ends square and reamed before butting into the fittings.

C. Cut the tube to the required length with tube cutter designed for copper work.

D. Remove burrs from the inside and outside of the cut edge and clean the end of the tube with steel wool or sand cloth until all discoloration is removed and metal is smooth and bright.

E. Oxides will be removed by sand cloth, brush, etc.

F. Removal of oxides or discoloration of pipe and fittings by acids or self-cleaning flux is forbidden.

G. Apply a thin, uniform and complete coating of reliable brand of soldering flux meeting the ASME BWS/A5.8, lead free to the cleaned surfaces of the tube and fittings.

H. When joints are soldered, remove excess solder with a cloth or brush leaving a fillet of solder in the chamber at the end of the fitting.

I. All piping must be true and plumb and with proper pitch for draining after soldering.

J. All connections to tanks and equipment shall be made with unions.

K. Support piping at intervals no greater than the following:

1. Horizontal maximum support spacing.

a. Tubing:
3/8 in. through 3/4 in.
5 feet.


1 in. to 1¼ in.
6 feet.


1½ in. trough 3 in.
8 feet.


4 in. and larger
10 feet.

b. Threaded pipe:
1 in. to 1¼ in.
7 feet.


1½ in. to 2 in.
8 feet.


2¼ in. and larger
10 feet.

2. Vertical maximum support spacing:

a. Tubing:
¾ in. and smaller
6 feet.

1 inch and larger, every floor level, maximum of 10 feet.

b. Threaded pipe:  every floor level, maximum of 25 feet.

3.02 tests

A. Test entire system with air at _____ psig.

END OF SECTION
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