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SECTION 221513 - GENERAL-SERVICE COMPRESSED-AIR PIPING
PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Part 2 Carbon Press Fittings for Gas and Oil Applications.
a. Carbon Steel Press Fittings.

B. Related Requirements:

Retain subparagraph below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Section 231123 "Facility Natural-Gas Piping" for pipe fittings.

1.2 DEFINITIONS

Retain terms that remain after this Section has been edited for a project. Include only essential definitions or acronyms not well understood by the affected industry or trade.

A. High-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures between 150 and 200 psig (1035 and 1380 kPa).

B. Low-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures of 150 psig (1035 kPa) or less.

C. HNBR: Hydrogenated nitrile rubber.

1.3 ACTION SUBMITTALS

Action submittals are submittals requiring responsive action and return of reviewed documents to Contractor.

A. Product Data: For each type of Carbon Steel Press Fittings.
1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

B. Shop Drawings: Carbon Steel Press Fittings.
1. Include attachment details, attachment to other work, if any, and operational clearances.

1.4 INFORMATIONAL SUBMITTALS

Informational submittals are submittals that require review by Engineer, but they do not require Engineer's responsive action and return of reviewed documents to Contractor, provided submittals comply with requirements. If rejected, submittals with responsive action must be returned to Contractor.

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For qualified Installer.

Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality control testing and inspecting.

B. Field quality-control reports.
Coordinate "Qualification Statements" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.
C. Qualification Statements: For Installer.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of product, including related accessories.
1.6 QUALITY ASSURANCE

A. Installer Qualifications:

1. Pressure-Seal Joining Procedure for Steel Piping. Qualify operators in accordance with training provided by respective manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Comply with Carbon Steel Press Fittings manufacturers' written instructions for minimum and maximum temperature and humidity requirements for shipment, storage, and handling.

B. Deliver Carbon Steel Press Fittings materials in unopened bundles and store in a temperature-controlled dry place with adequate air circulation.

C. Store Carbon Steel Press Fittings and protect material from damage prior to installation.

1.8 FIELD CONDITIONS

Retain this article if interruption of existing compressed-air service is required.

A. Interruption of Existing Compressed-Air Service: Do not interrupt compressed-air service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary compressed-air service in accordance with requirements indicated:

1. Notify [Architect] [Construction Manager] [Owner] no fewer than [two] <Insert number> days in advance of proposed interruption of compressed-air service.

2. Do not proceed with interruption of compressed-air service without [Architect's] [Construction Manager's] [Owner's] written permission.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. ASME Compliance:

1. Comply with ASME B31.1, "Power Piping," for high-pressure, compressed-air piping.

2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure, compressed-air piping.

3. Comply with ASME B31.9, "Building Services Piping," for low-pressure, compressed-air piping.

2.2 COMPRESSED AIR PIPING SPECIALTIES

A. Streamline® STL-G Carbon Steel Press Fittings:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

For more information on Streamline® Carbon Steel Press Fittings, see www.muellerstreamline.com/.

1. Basis-of-Design Product: Subject to compliance with requirements, provided by Mueller Streamline Co.; Streamline® STL-G Carbon Steel Press Fittings:

a. <Insert manufacturer's name>.

2. Description:Streamline® STL-G carbon steel press fittings for use in compressed air applications. Available sizes ranging from 1/2 to 2 inches (15 to 50 mm) in diameter. Product is designed for use in piping systems utilizing ASTM A53, Schedule 10 to Schedule 40 carbon steel pipe. Mechanical press fittings are compatible with most common black iron pipe pressing tools and compression jaws with 7200 lb (32 kN) minimum hydraulic ram output.
3. Standards:

a. ASTM A420 or ASME B16.3 for material.

b. ANSI/CSA LC4 performance criteria.

4. CWP Maximum: 200 psi (1379 kPa).

5. Temperature Range: Minus 40 to plus 140 deg F (Minus 40 to plus 82 deg C).

6. Material: Carbon steel with corrosion-resistant zinc/nickel coating.

7. Grip Ring: Type 420 stainless steel.

8. Separator Ring: CuZn15 brass.

9. Sealing Element: HNBR.

10. Sizes: 1/2 to 2 inches (15 to 20 mm).

B. Underground Burial Tape:

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

3M Scotchrap® Tape 50 and Shurtape® PW100 are comparable impermeable coating systems designed to protect joints from moisture, debris, corrosion, and other soil stresses.

1. Basis-of-Design Product: Subject to compliance with requirements, provide 3M; [Scotchrap Tape 50] [or] [Shurtape PW100] or comparable product.

a. <Insert manufacturer's name>.

C. Tool and Compression Jaws Compatibility:

1. Pipe sizes 1/2 to 3/4 inch (15 to 20 mm):

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide [Rems; Radial Press Compact] [Ridgid; RP Series Compact] with Compact Jaws or comparable product.

1) <Insert manufacturer's name>.

2. Pipe sizes 1/2 to 1 inch (15 to 25 mm):
Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide Milwaukee; M12 FORCE LOGIC with Compact Jaws or comparable product.

1) <Insert manufacturer's name>.

3. Pipe sizes 1/2 to 2 inches (15 to 50 mm):

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

a. Basis-of-Design Product: Subject to compliance with requirements, provide [Milwaukee; M18 FORCE LOGIC Press Tool] [Milwaukee; M18 FORCE LOGIC Long Throw Press Tool] [Rems; Radial Press Standard] [Ridgid; RP Series Standard] with Standard Jaws or comparable product.

1) <Insert manufacturer's name>.

PART 3 -  EXECUTION

3.1 VALVE APPLICATIONS

A. Metal General-Duty Valves: Comply with requirements and use valve types specified in "Valve Applications" Article in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping," in accordance with the following:

1. Low-Pressure Compressed Air: Valve types specified for low-pressure compressed air.

2. High-Pressure Compressed Air: Valve types specified for high-pressure compressed air.

3. Equipment Isolation NPS 2 (DN 50) and Smaller: Safety-exhaust, copper-alloy ball valve with exhaust vent and pressure rating at least as great as piping system operating pressure.

4. Grooved-end valves may be used with grooved-end piping and grooved joints.

Retain "General-Duty Valves for Aluminum Piping System" Paragraph below for valves to be provided with aluminum piping systems in this Section.

B. General-Duty Valves for Aluminum Piping System: Provide valves, made by piping system manufacturer, that are compatible with piping.

1. Ball Valves, [NPS 2 (DN 50)] [63 mm] and Smaller: NPT ends, or push-connect bite ring ends.

2. Butterfly Valves, [NPS 2-1/2 (DN 65)] [73 mm] and Larger: Tube to tube, with two roll-groove end couplings.

Retain "Plastic General-Duty Valves" Paragraph below if plastic valves are required. Use only plastic valves with plastic low-pressure compressed-air piping and within manufacturer's temperature and pressure limits.

C. Plastic General-Duty Valves: Provide valves, made by piping manufacturer, that are compatible with piping. Do not use plastic valves between air compressors and receivers.

1. Blue ABS Piping System: Ball and butterfly valves.

2. Green ABS Piping System: Ball valves.

3. HDPE Piping System: Ball valves.

3.2 INSTALLATION OF PIPING FITTINGS
A. Welding Near an Existing Press Connection:

1. All welds in the system are to be completed before any press connections are made.

B. Threaded Fitting Near Press Connections:

1. Threaded connections need to be tightened prior to pressing in line fittings.

C. Underground Burial:

1. Fittings are to be approved for underground installation in accordance with applicable codes. Underground joints to be wrapped in tape or a comparable impermeable coating system designed to protect joints from moisture, debris, corrosion, and other soil stresses.

D. Painting:

1. Fittings have a factory-applied, corrosion-resistant coating but may be painted if desired for color identification. Proper care must be taken to avoid any oil-based paints from pooling inside the fitting ends.

E. Seal Lubrication:

1. If additional seal lubrication is required, silicon or non-petroleum-based lubricants are preferred.
F. Use carbon steel press fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.

G. Install carbon steel press unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

H. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless otherwise indicated.

I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to coordinate with other services occupying that space.

J. Where installing piping adjacent to equipment and machines, allow space for service and maintenance.

K. Install air and drain piping with 1 percent slope downward in direction of flow.

L. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher than system pressure rating unless otherwise indicated.

M. Equipment and Specialty Flanged Connections:

1. Use steel companion flange with gasket for connection to steel pipe.

2. Use cast-copper-alloy companion flange with gasket and brazed[ or soldered] joint for connection to copper tube. Do not use soldered joints for connection to air compressors or to equipment or machines producing shock or vibration.

N. Extended-tee outlets with brazed branch connection may be used for copper tubing, within extruded-tee connection diameter to run tube diameter ratio for tube type, in accordance with Extruded Tee Connections Sizes and Wall Thickness for Copper Tube (Inches) Table in ASTM F2014.

O. Install eccentric reducers where compressed-air piping is reduced in direction of flow, with bottoms of both pipes and reducer fitting flush.

P. Install fittings for changes in direction and branch connections.

Retain first paragraph below if piping is required to withstand specific design loads.

Q. Install seismic restraints on piping. Seismic-restraint devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."

Retain first paragraph below if piping is required to withstand specific design loads.

R. Install seismic restraints on piping. Seismic-restraint devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

Retain first paragraph below for piping that penetrates an exterior concrete wall or concrete slab.

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."
3.3 JOINT CONSTRUCTION

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.

B. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having NPS 2-1/2 (DN 65) and larger end connections.

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

E. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

F. Press-Sealed Joints: Join with tools recommended by fitting manufacturer, using operators qualified in accordance with "Quality Assurance" Article.

G. Minimum Distance Between Joints Pressing Near an Existing Press Connection:

1. 1/2 inch (15 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

2. 3/4 inch (20 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

3. 1 inch (25 mm) pipe size; 1/4 inch (6 mm) minimum distance required.

4. 1-1/4 inch (32 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

5. 1-1/2 inch (40 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

6. 2 inch (50 mm) pipe size; 1/2 inch (13 mm) minimum distance required.

3.4 INSTALLATION OF VALVES

A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

3.5 INSTALLATION OF DIELECTRIC FITTINGS

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Fittings in first paragraph below are available in NPS 2 (DN 50) and smaller.

B. [NPS 2 (DN 50)] <Insert pipe size> and Smaller: Use dielectric unions.

Fittings in first paragraph below are typically available in NPS 2-1/2 to NPS 4 (DN 65 to DN 100). At least one manufacturer makes larger sizes.

C. [NPS 2-1/2 to NPS 4 (DN 65 to DN 100)] <Insert pipe size range>: Use dielectric flanges.

Kits in paragraph below are available in NPS 1/2 (DN 15) and larger.

D. [NPS 5 (DN 125)] <Insert pipe size>and Larger: Use dielectric flange kits.

3.6 INSTALLATION OF COMPRESSED AIR PIPING SPECIALTIES

A. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air compressors.

B. Install air-main pressure regulators in compressed-air piping at or near air compressors.

C. Install air-line pressure regulators in branch piping to equipment[ and tools].

D. Install mechanical filters in compressed-air piping at or near air compressors and downstream from coalescing filters.[ Mount on wall at locations indicated.]

E. Install air-line lubricators in branch piping to machine tools.[ Mount on wall at locations indicated.]

F. Install quick couplings at piping terminals for hose connections.

G. Install hose assemblies at hose connections.

3.7 PIPING CONNECTIONS

A. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to each piece of equipment and machine.

B. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final connection to each piece of equipment and machine.

3.8 INSTALLATION OF HANGERS AND SUPPORTS

Retain first paragraph below for projects in areas that require seismic restraints.

A. Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

B. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment" for hangers, supports, and anchor devices.

C. Install hangers for [copper tubing] [and] [steel piping], with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

D. Install hangers for [ABS] [HDPE] [aluminum] piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

E. Support horizontal piping within [12 inches (300 mm)] <Insert dimension> of each fitting and coupling.

F. Support vertical runs of [copper tubing] [and] [steel piping] to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

G. Support vertical runs of [ABS] [HDPE] [aluminum] piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

H. Individual, Straight, Horizontal Piping Runs:

1. 100 Ft. (30 m) or Less: MSS Type 1, adjustable, steel clevis hangers.

2. Longer Than 100 Ft. (30 m): MSS Type 43, adjustable roller hangers.

I. Multiple, Straight, Horizontal Piping Runs 100 Ft. (30 m) or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.

J. Base of Vertical Piping: MSS Type 52, spring hangers.

K. Install vinyl-coated hangers for [ABS] [HDPE] piping.

3.9 LABELING AND IDENTIFICATION

A. Install identifying labels and devices for general-service compressed-air piping, valves, and specialties. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment."

3.10 FIELD QUALITY CONTROL

A. Perform field tests and inspections.

B. Tests and Inspections:

1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 psig (345 kPa) above system operating pressure, but not less than [150 psig (1035 kPa)] <Insert pressure>. Isolate test source and let stand for four hours to equalize temperature. Refill system, if required, to test pressure; hold for two hours with no drop in pressure.

2. Repair leaks and retest until no leaks exist.

3. Inspect [filters] [lubricators] [and] [pressure regulators] for proper operation.

C. Prepare test and inspection reports.
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