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GENERAL-SERVICE COMPRESSED-AIR PIPING
GENERAL
SUMMARY
Section includes piping and related specialties for general-service compressed-air systems operating at 150 psi and less.
ACTION SUBMITTALS
Product Data:  For the following:
Adjust list below to suit Project.
Pipes, tubes, and fittings.
Flexible pipe connectors.
Valves
Safety valves.
Pressure regulators.
Filter/Regulators.
Filters.
Automatic drain valves.
Coordination Drawings:  For compressed-air systems.  Include relationship to other services in the same work area.
INFORMATIONAL SUBMITTALS	
Retain paragraph below if procedures for brazer certification are retained in "Quality Assurance" Article.
Brazing Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX, or AWS B2.2.
Retain first paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.
Welding Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX.
Field quality-control test reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For general-service compressed-air piping specialties to include in emergency, operation, and maintenance manuals.
QUALITY ASSURANCE
Retain "Brazing Certificates" Paragraph in "Submittals" Article if retaining paragraph below.
Brazing:  Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing Procedure and Performance Qualification."
Welding:  Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
Comply with ASME B31.9, "Building Services Piping," for maximum 125 psi compressed-air piping.
California Industrial safety Orders Title 8, Division 1, Chapter 4, Subchapter 1, Article 3, Paragraph 462, Subparagraph m, line 2: “All piping from the tank to the first shut-off valve shall be Schedule 80 metallic pipe."
Structural Seismic Performance:  Refer to Division 22 Section “Vibration and Seismic Controls for Plumbing.” 
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
[bookmark: OLE_LINK4]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
PIPING MATERIALS
Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
PIPES, TUBES, AND FITTINGS
Retain piping materials below to match those selected in "Piping Applications" Article in Part 3.
Schedule 40, Steel Pipe:  ASTM A53, Type E or S, Grade A or B, black.
Steel Nipples:  ASTM A733, made of ASTM A53 or ASTM A106, Schedule 40, seamless steel pipe.  Include ends matching joining method.
Malleable-Iron Fittings:  ASME B16.3, Class 150 or 300, threaded.
Malleable-Iron Unions:  ASME B16.39, Class 150 or 300, threaded.
Wrought-Steel Fittings:  ASME B16.9, Schedule 40, butt welding.
Forged-Steel Fittings:  ASME B16.11, socket type.
Steel Flanges:  ASME B16.5, Class 150 or 300carbon steel.  Provide Class 300 if indicated.
Steel-Piping Expansion Joints:  Compound, galvanized-steel fitting with telescoping body and slip-pipe section.  Include packing rings, packing, limit rods, chrome-plated finish on slip-pipe sections, and flanged ends.
Schedule 80, Steel Pipe:  ASTM A53, Type E or S, Grade A or B, black.
Copper Tube:  ASTM B88, Type K, or L, seamless, drawn-temper, water tube.  Provide Type K if indicated.
Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-73, wrought copper with dimensions for brazed joints.
Cast-Copper-Alloy Flanges:  ASME B16.24, Class 150 or 300.  Provide Class 300 if indicated.
Copper Unions:  ASME B16.22 or MSS SP-123.
Stainless steel pipe or tubing: schedule 40 or 80 or outside diameter and wall thickness as specified.
JOINING MATERIALS
Pipe-Flange Gasket Materials: Suitable for compressed-air piping system contents.
ASME B16.21, nonmetallic, flat, full-face, asbestos free, ⅛-inch maximum thickness.
Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux in accordance with ASTM B813.
Brazing Filler Metals: AWS A5.8, BCuP 3, or BCuP 4.
Swagelok tube fittings and adapters 
VALVES
Ball Valves: (NPS ½ – NPS 4)
Ball valves shall be two-piece style, full port, bronze body, ASTM B62 or B584, with type 316 stainless steel ball and stem with PTFE or RPTFE seats and seals.  Valves shall be rated for 600 psig WOG and 150 psig SWP (non-shock).  Valves shall have adjustable packing glands and blow-out proof (internally retained) stems and shall comply with the latest edition of MSS-SP-110.  Threaded end (FNPT) ball valves only; use male adapters where required in soldered end applications. 
Manufacturers:
Conbraco Industries, Inc; Apollo Division figure 77-140.
Milwaukee Valve figure BA400S.
Hammond Valve figure 8303A.
Nibco figure T-585-70-66.
Or equal.
Check Valves: (NPS ¼ - NPS 4)
Bronze, threaded, and rated at 150 psi at 200F.
Lift check valves for use in compressed air piping shall be based on Crane Model No. 1246. Provide horizontal lift check valves with No. 12 replaceable composition disc.
Manufacturers:
Crane.
Or equal.
Butterfly Valves: Prohibited on Campus.
SPECIALTIES
Safety Valves:  ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure Vessels," construction; National Board certified, labeled, and factory sealed; constructed of bronze body with poppet safety valve for compressed-air service.
Pressure Settings:  Higher than discharge pressure and same or lower than receiver pressure rating.
Retain first paragraph and subparagraph below for large-capacity regulator on compressed-air mains.  Edit to suit Project.
Air-Main Filter-Pressure Regulators:  Stainless Steel body, metal bowl, with gauge, direct acting, spring-loaded manual pressure-setting adjustment, automatic drain and rated for 250-psig inlet pressure, unless otherwise indicated.
Type:  Pilot operated or direct acting. 
Manufacturers:
Norgren.
Ingersol Rand.
Zeks.
Marsh Bellofram.
Or equal.
Air-Line Pressure Regulator/Filters:  Stainless Steel body, metal bowl, with gauge, direct acting, spring-loaded manual pressure-setting adjustment, automatic drain and rated for 250-psig minimum inlet pressure, unless otherwise indicated.
Type:  Diaphragm or pilot operated.
Show sizes or capacities and ratings of filters in paragraph below on Drawings.
Mechanical Filters:  Two-stage, mechanical-separation-type, air-line filters in sizes and ratings indicated.  Equip with deflector plates, resin-impregnated-ribbon-type filters with edge filtration, and drain cock.  Include mounting bracket for wall mounting, unless not physically possible.
Show capacities of filters in paragraph below on Drawings.
Coalescing Filters:  Coalescing type with activated carbon capable of removing water and oil aerosols; with color-change dye to indicate when carbon is saturated and warning light to indicate when selected maximum pressure drop has been exceeded.   Include mounting bracket for wall mounting, unless not physically possible.
Revise pressure rating in first paragraph below if required.  Add other drain valves where required.
Automatic Drain Valves:  Stainless-steel metal body and internal parts, rated for 200-psig minimum working pressure, capable of automatic discharge of collected condensate.
No air loss design incorporating float and independent electric valve operation. Time-based devices prohibited  
IDENTIFICATION
Comply with requirements for piping specified in Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
EXECUTION
PREPARATION
Delete this Article if no interruption of existing compressed-air service is required.  Do not proceed with interruption of compressed-air service without University’s Representative’s written permission.
Interruption of Existing Compressed-Air Service:  Do not interrupt compressed-air service to facilities occupied by University or others unless permitted under the following conditions and then only after arranging to provide temporary compressed-air service in accordance with requirements indicated:
Notify University’s Representative 14 days in advance of proposed interruption of compressed-air service. Notification shall be in writing and shall include a full description of temporary services to be provided by the contractor including portable equipment description, capacity, and equipment location, point of connection, connection method, and proposed scheduled duration of temporary operation.
PIPING APPLICATIONS
Select piping applications from this Article.  Coordinate with materials specified in Part 2.
Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher than system pressure rating used in applications below, unless otherwise indicated.
Joining of Dissimilar Metal Piping:  Use dielectric isolation fittings.  Refer to Division 22 Section "Common Work Results for Plumbing" for dielectric fitting types and requirements. Dielectric unions are prohibited.
Specialty and Equipment Flanged Connections:  Use cast-copper-alloy companion flange with gasket and brazed joint for connection to copper tube.
Delete paragraph and subparagraphs below if receivers are factory packaged with air compressors.
Compressed-Air Piping between Air Compressors and Receivers, and between receiver and the first valve: Use the following piping material. 
Schedule 80, black-steel pipe; threaded malleable-iron 150 lb. fittings; and threaded joints.
Compressed-Air Distribution Piping:  Use the following piping materials:
ASTM B88, Copper tube, wrought-copper fittings, and brazed joints.
Aboveground:  Type L.
Below ground:  Type K.
Drain Piping: Use the following piping materials: 
NPS 2 and Smaller: Type K copper tube; wrought-copper fittings; and brazed or soldered joints.
VALVE APPLICATIONS
General-Duty Valves:  
Shut-off: Ball Valve. 
Blow-off:  Ball Valve, installed on 12-inch drip leg at each drop.
Check Valve:  Lift Check.
Equipment Isolation Valves: Safety-exhaust, copper-alloy ball valve with exhaust vent and pressure rating at least as great as piping system operating pressure.
PIPING INSTALLATION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping installation.
Install air and drain piping with air piping at 1” in 40 feet and drain at 2-percent in direction of the flow. 
Install eccentric reducers where piping is reduced in direction of flow, with bottoms of both pipes and reducer fitting flush.
Install branch connections to compressed-air mains from top 90 degrees of main.  Provide drain leg and drain trap at end of each main and branch and at low points.
Install a ball valve and a flexible pipe connector on each connection to air compressors, or equipment.
Install thermometer and pressure gage on discharge piping from each air compressor or university main, and on each receiver. Install in accordance with Division 22 Section "Meters and Gages for Plumbing."
Install pipe expansion joints and anchors in accordance with Division 22 Section "Expansion Fittings and Loops for Plumbing."
VALVE AND SPECIALTIES INSTALLATION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping and valve installation.
Install valves in accordance with manufacturer's written instructions.
Install shutoff valve at each connection to and from general-service compressed-air specialties, equipment, and accessories.  Install strainer if indicated.
Install shutoff valves at inlet and outlet of pressure regulators. Install pressure gages at inlet and outlet of pressure regulators.
Install check valves to maintain correct direction of fluid flow to and from compressed-air piping specialties and equipment.
Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air compressors or required air capacity.
Install automatic drain valves on intercoolers, aftercoolers, receivers, and dryers.  Discharge condensate over nearest floor sink.  Route drain piping to avoid tripping hazards.
Install safety valves where recommended by specialty manufacturers.
Install in-line filter assemblies upstream of pressure regulators (regulators to be equipped with integral strainers).
Install a blow off valve at each 12-inch drip leg at each compressed air drop, and at main drip locations.
Install sectional shutoff valves in branch piping systems at mains to allow portions of the distribution piping to be shut down without requiring a major shutdown. 
JOINT CONSTRUCTION
Refer to Division 22 Common Work Results for Plumbing" for basic piping joint construction.
Join copper tubing with brazed joints.  Use silver-composition or copper-phosphorus-composition filler metal and comply with CDA's "Copper Tube Handbook," Section VII, "Brazed Joints."
Dissimilar Metal Piping Material Joints:  Use ball valve 6 inch long brass nipple and union where connecting copper lines to larger bore steel mains.  Dielectric Unions prohibited.
HANGER AND SUPPORT INSTALLATION
Delete first paragraph below if not required.
Refer to Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices.
Refer to Division 22 Section "Hangers and Supports for Plumbing" for pipe hanger and support devices.  Install the following:
Vertical Piping:  MSS Type 8 or 42, clamps.
Individual, Straight, Horizontal Piping Runs:  In accordance with the following:
100 Feet and Less:  MSS Type 1, adjustable, steel, clevis hangers.
Longer than 100 Feet:  MSS Type 43, adjustable, roller hangers.
Longer than 100 Feet, if indicated:  MSS Type 49, spring cushion rolls.
Multiple, Straight, Horizontal Piping Runs 100 Feet, or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls on trapeze.
Base of Vertical Piping:  MSS Type 52, spring hangers.
Install supports in accordance with Division 22 Section "Hangers and Supports for Plumbing."
Support horizontal piping within 12 inches of each fitting and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, with ⅜-inch minimum rods.
Maximum spans in two paragraphs and associated subparagraphs below were taken from MSS SP-69, for steel pipe and vapor service.
Install hangers for Schedule 40 and Schedule 80, steel piping with the following maximum horizontal spacing and minimum rod diameters:
NPS ¼ to NPS 1/2:  96 inches with ⅜-inch rod.
NPS ¾ to NPS 1¼:  84 inches with ⅜-inch rod.
NPS 1½:  12 feet with ⅜-inch rod.
NPS 2:  13 feet with ⅜-inch rod.
NPS 2½:  14 feet with ½-inch rod.
NPS 3:  15 feet with ½-inch rod.
NPS 3½:  16 feet with ½-inch rod.
NPS 4:  17 feet with ⅝-inch rod.
Install supports for vertical, Schedule 40 and Schedule 80, steel piping every 15 feet.
Maximum spans in remainder of this Article were taken from MSS SP-69, for copper tube and vapor service.
Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
NPS ¼:  60 inches with ⅜-inch rod.
NPS ⅜ and NPS 1/2:  72 inches with ⅜-inch rod.
NPS ¾:  84 inches with ⅜-inch rod.
NPS 1:  96 inches with ⅜-inch rod.
NPS 1¼:  108 inches with ⅜-inch rod.
NPS 1½:  10 feet with ⅜-inch rod.
NPS 2:  11 feet with ⅜-inch rod.
NPS 2½:  13 feet with ½-inch rod.
NPS 3:  14 feet with ½-inch rod.
NPS 3½:  15 feet with ½-inch rod.
NPS 4:  16 feet with ½-inch rod.
Install supports for vertical copper tubing every 10 feet.
CONNECTIONS
Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified.  If Drawings are explicit enough, these requirements may be reduced or omitted.
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to specialties and equipment to allow service and maintenance.
Connect piping to air compressors, accessories, and specialties with shutoff valve and union or flanged connection.
LABELING AND IDENTIFICATION
Install identifying labels and devices for general-service compressed-air piping systems.  Refer to Division 22 Section "Identification for Plumbing" for labeling and identification materials.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:
Test and adjust piping safety controls.  Replace damaged and malfunctioning safety controls.
Pressure test entire piping system at 150 psig, or 150-percent of system pressure, whichever is greater for four hours. Check each joint for leaks with soap solution designed for such work– repair detected leaks.  For system to be acceptable, the piping system shall retain pressure for test period duration. This means a continuous period of 4 hours without loss of pressure and no detected leaks. 
Inspect filters, lubricators, and pressure regulators for proper operation.
Report results in writing.
END OF SECTION
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