DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING
Section 23 11 23 – Process Air and Gas Piping

READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Process Air and Gas Piping” work is shown in the Contract Documents. Section includes compressed air pipe and pipe fittings, reciprocating air compressor, air receiver and accessories, after cooler, refrigerated air dryer, pressure reducing stations
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ANSI (American National Standards Institute)

a. ANSI B40.1 – Pressure Gauges and Gauge Attachments
2. ASME (American Society of Mechanical Engineers)

a. ASME B16.3 - Malleable Iron Threaded Fittings.

b. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.

c. ASME B31.1 - Power Piping.

d. ASME B31.9 - Building Services Piping.

3. ASTM (American Society for Testing and Materials)

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

b. ASTM A167 - Stainless and Heat-Resisting Chromium - Nickel Steel Plate.

c. ASTM A234/A234M - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

d. ASTM A269 - Stainless and Welded Austentic Stainless Steel Tubing for General Service.

e. ASTM A403/A403M - Wrought Austentic Stainless Steel Piping Fittings.

f. ASTM B32 - Solder Metal.

g. ASTM B88 - Seamless Copper Water Tube.

h. ASTM B88M - Seamless Copper Water Tube (Metric).
i. ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration field Service.

j. ASTM D2513 – Polyethylene (PE) Gas Pressure Pipe, Tubing and Fittings.

k. ASTM D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings.
l. ASTM D2683 - Socket-Type Polyethylene Fillings for Outside Diameter-Controlled Polyethylene Pipe.

4. AWS (American Welding Society)

a. AWS A5.8 - Brazing Filler Metal.

5. CGA (Compressed Gas Association)

a. CGA G-7 (Compressed Gas Association) - Compressed Air for Human Respiration.

6. FM (Factory Mutual Standards)

a. FM - Approval Guide.

7. MSS (Manufacturers Standardization Society of the Valve and Fittings Industry)

a. MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Manufacture.

b. MSS SP-69 - Pipe Hangers and Supports - Selection and Application.

c. MSS SP-72 – Ball Valves with Flanged or Butt-Welding Ends for General Service.
d. MSS SP-80 - (Manufacturers Standardization Society of the Valve and Fittings Industry) - Bronze Gate, Globe, Angle and Check Valves.

e. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.

f. MSS SP-88 - Diaphragm Valves
g. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

8. NEMA (National Electrical Manufacturers Association)

a. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

9. NFPA (National Fire Protection Association)

a. NFPA 50 - Bulk Oxygen Systems at Consumer Sites

10. International Standards Organization (ISO)

a. ISO 5011

11. UL (Underwriters Laboratories, Inc.)

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall be as follows:

1. Shop Drawings: Indicate piping system schematic with electrical and connection requirements general assembly of components, mounting and installation details, and general layout of control and alarm panels.

2. Product Data: Provide manufacturers catalog literature with capacity, weight, and electrical characteristics and connection requirements.

Include the following paragraph for submission of physical samples for selection of finish, color, texture, etc.

3. Samples: Submit two of each outlet, each valve.

4. Design Data: Indicate [___].

5. Test Reports: Provide independent testing agency report showing that systems are complete, zone valves installed, alarm systems functional, and pressure and cross connections tests performed.

6. Manufacturer's Installation Instructions: Submit hoisting and setting requirements, starting procedures.

7. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

8. Manufacturer's Field Reports: Indicate systems are complete, zone valves installed, and alarm systems functional.
9. Provide equipment schedules with capacities, horsepower, brake horsepower, RPM, efficiency, electrical requirements, weights shown.
10. Indicate service access requirements on plans.
11. Include riser diagrams.
12. Shows invert elevations and points of connection to locations.
13. Show acceptable slope for all piping.
1.4 QUALITY ASSURANCE

A. Provide materials in accordance Port of Seattle standards.

Include the following paragraph only when the costs of acquiring the specified standards are justified.

B. Maintain one copy of each document on site.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience, and with service facilities within 100 miles of Project.

B. Installer: Company specializing in performing Work of this section with minimum three years documented experience approved by manufacturer.

C. Testing Laboratory: Company specializing in performing Work of this section with minimum three years documented experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept equipment on site in factory fabricated containers with shipping skids and plastic pipe end protectors in place. Inspect for damage.

B. Protect piping and equipment from weather and construction traffic. Maintain factory packaging and caps in place until installation.

1.7 MAINTENANCE MATERIALS

A. Section 01 78 23 - Operations and Maintenance Data: Spare parts and maintenance products.

1.8 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Supply two of each size of gas valve.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 COMPRESSED AIR PIPE AND PIPE FITTINGS

A. Steel Pipe: ASTM A53, Schedule 40 black.

1. Fittings: ASME B16.3, malleable iron, or ASTM A234, forged steel welding type.

2. Joints: Threaded or welded to [ANSI B31.1] [ANSI B31.9].  
B. Copper Tubing: ASTM B88, Type [M], [L], [K] drawn.

1. Fittings: ASME B16.18 cast copper alloy or ASME B16.22, wrought copper and bronze.

2. Joints: ASTM B32, solder, Grade 95TA.

C. Copper Tubing: ASTM B88, Type [K], [L] annealed.

1. Fittings: ASME B16.26 cast bronze.

2. Joints: Flared.  
Confirm use of polyethylene pipe.

D. Polyethylene Pipe: ASTM D2513, SDR 11.5.

1. Fittings: ASTM D2683 or ASTM D2513 socket type.

2. Joints: Fusion welded.

Polyethylene/aluminum composition tubing (aluminum tube laminated to interior and exterior layers of polyethylene) is available in 1/2 inch, 3/4 inch, and 1 inch sizes, can be buried, and has a low flame spread (suitable for commercial buildings).

E. Polyethylene/Aluminum Composition Tubing: ASTM F1281 or ASTM 1282. Brass compression type fittings.

Galvanized pipe shall be used for compressed air only on waterfront projects and only for fire protection associated piping.

F. Steel Pipe: ASTM A53 Schedule 40, galvanized

1. Fittings: ASTM B16.3, [galvanized] malleable iron or ASTM A234, [galvanized] forged steel welding type.  
2. Joints: Threaded or AWS D1.1 welded.

3. Bolts and nuts shall be galvanized steel..
4. Paint exposed pipe threads with galvanized rubber, zinc-rich, cold applied protective coating.  
5. Paint exposed gas piping with one coat of primer and one coat of outdoor epoxy enamel.

2.2 GAS PIPE AND FITTINGS

A. Factory Preparation: Wash inside of copper pipe and copper fitting with hot solution of sodium carbonate or trisodium phosphate mixed 1 lb to 3 gal of water; rinse with water, and blow dry with oil-free dry nitrogen or compressed air.

B. Oxygen, Compressed Air, Nitrous Oxide, Nitrogen Systems, Aboveground:

1. Copper Tube: [ASTM B88, Type K, hard drawn] [ASTM B280, Type ACR-Oxy].
2. Fittings: ANSI B16.18 cast copper alloy or ANSI B16.22, wrought copper.

3. Joints: AWS A5.8 Classification BCuP-3 or BCuP-4 silver braze.

C. Oxygen, Compressed Air, Nitrous Oxide, Nitrogen Systems, Buried:

1. Copper Tube: ASTM B88, Type K, annealed.

2. Fittings: ANSI B16.18 cast copper alloy or ANSI B16.22, wrought copper.

3. Joints: AWS A5.8 Classification BCuP-3 or BCuP-4 silver braze.

D. Vacuum and Anesthesia Gas Evacuation Systems, Aboveground:

1. Copper Tube: ASTM B88, Type L, hard drawn, ASTM B280, Type ACR-Oxy.

2. Fittings: ANSI B16.18 cast copper alloy or ANSI B16.22, wrought copper.

3. Joints: AWS A5.8 Classification BCuP-3 or BCuP-4 silver braze or ASTM B32, solder, Grade 95TA.

E. Vacuum and Anesthesia Gas Evacuation Systems, Buried:

1. Copper Tube: [ASTM B88], Type L, hard drawn] [ASTM B280, Type ACR-Oxy].

2. Fittings: ANSI B16.18 cast copper alloy or ANSI B16.22, wrought copper.

3. Joints: AWS A5.8 Classification BCuP-3 or BCuP-4 silver braze [or ASTM B32, solder, Grade 95TA].  
F. Natural Gas
1. Piping: ASTM A53, Standard weight, Grade B, electric resistance welded or seamless, black steel.

2. Fittings: Malleable iron, threaded.

2.3 COMPRESSED AIR VALVES

Edit the following descriptive specifications to identify Project requirements.

A. Gate Valves: MSS SP-80, [Class 125] [Class 150] [___], bronze body, bronze trim, rising stem, hand wheel, inside screw, solid wedge disc, [solder] [or] [threaded] ends.

B. Ball Valves: MSS SP-110, [Class 150, 400 psi CWP] [___], bronze, two piece body, chrome plated brass ball, regular port, [Teflon] [Buna-N] seats and stuffing box ring, blow-out proof stem, lever handle [with balancing stops], [solder] [or] [threaded] ends [with union].[ Worcester Econ-o-mite]

C. Swing Check Valves: MSS SP-80, [Class 125] [___], bronze body and cap, bronze swing disc with rubber seat, [solder] [or] [threaded] ends.

D. Air Outlets: Quick Connector: [3/8 [1/4] inch brass, snap on connector with self closing valve, Style [A] [L] [T] [M] [___].  
2.4 PROCESS AIR COMPRESSOR

Edit the following descriptive specifications to identify Project requirements.

A. Type: [Simplex] [Duplex] compressor unit consisting of [air-cooled] [water-cooled] compressor, air receiver, after cooler, [refrigerated air dryer,] [pressure reducing station,] [spring isolators,] and operating controls.  
B. Reciprocating Compressors:
1. Unit: Reciprocating compressor with positive displacement oil pump lubrication system, suction inlet screen, discharge service valves, on cast iron or welded steel base for motor and compressor with provision for V-belt adjustment.

2. Automatic Capacity Reduction Equipment: Suction valve unloading device with lifting mechanism operated by [oil pressure] [gas discharge pressure] [solenoid valve] [centrifugal force]. Provide for unloaded compressor start.

3. Motor: Constant speed 1800 rpm with electronic overheating protection in each phase with full voltage starting.

4. Controls:

a. Control Panel: Factory wired, steel, with power and control wiring, [molded-case disconnect switch,] factory wired for single point power connection.

b. Starter: Full with manual reset current overload protection, starter relay, control power transformer, terminal strip for connection to interface equipment.

c. Safety Controls: Manually reset low oil pressure cutout.

d. Panel Face: Compressor run light, start-stop switch, elapsed time meter.  
C. Screw Compressors:

1. Unit: Direct drive, open drive, 3600 RPM, fixed compression, rotary screw compressor with control panel.

2. Features: Differential pressure oil pump, oil separator and filter, oil charging valve, compressor bearings with ABMA 9 L10 life expectancy at 100,000 hours.

3. Motor: Open drip proof flange squirrel cage induction, close coupled to compressor.

4. Control panel: Factory mounted [NEMA 4] panel with starter and refrigeration controls including:

a. Non-fused molded-case, disconnect switch.

b. Single point power connection and grounding lug.

c. Anti-recycle timer.

d. Solid state overload relay for each compressor.

e. Phase loss/reversal monitor.

f. Cycle counter and hour meter per compressor.

g. Automatic shutdown on compressor overload.

5. Automatic Capacity Reduction: Continuously variable slide valve with infinitely variable control to 25 percent of full load.

D. Manufacturers: Sullair, Ingersoll Rand, Atlas/Copco, Kaeser, Or Approved Equal.  
Use for water-cooled compressors.

E. Thermostatic Water Valve: To maintain water temperature through compressor at 98 degrees F to 109 degrees F.

F. Capacity:

1. Continuous Delivery: [___] cfm of free air.

2. Intake Conditions: [___].

a. Discharge Conditions: [___] psi at [___] ft altitude.

G. Electrical Characteristics:

1. [___] hp.

2. [___] volts, [single] [three] phase 60 Hz.

H. Controls:

1. Pressure Switch: Line voltage contactor to break at 100 psi with minimum differential of 20 psi.  
Include the following two paragraphs where duplex machines are specified.

2. Compressor Regulation: Lead-lag switch with time delay relay.

3. Electrical Alternation: Operate each compressor for 12 hours. If one compressor fails, second shall automatically maintain air pressure.

I. Wiring Terminations: Provide terminal lugs to match branch-circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box.

J. Disconnect Switch: Factory mount [in control panel] [on equipment under provisions of Division 26 Electrical].  
K. Cord and Plug: Provide unit with [6] [___] foot cord and plug for connection to electric wiring system [including grounding connector].  
2.5 COMPRESSED AIR AFTERCOOLER

Edit the following descriptive specifications to identify Project requirements.

A. Construction: Removable tube nests of non-ferrous metal tubes and corrosion resistant tube plates, safety valves, pressure gage, moisture separator, moisture drain valve, water inlet piping with automatic water valve, automatic condensate trap and overflow piping with open funnel.

B. Working Pressure: 135 psi.

C. Discharge: Cool air to within 12 degrees F of ambient air temperature at specified flow capacity.

D. Capacity: [___] cfm at [___] psi.

2.6 COMPRESSED AIR DRYER
A. Air Dryer:

1. Manufacturer: Hankison, Ingersoll-Rand, Pneumatech, Pure Aire, Or Approved Equal.  
2. Packaged unit, Regenerative desiccant dryer consisting of alternating dual towers filled with desiccant (activated alumina). Towers shall be ASME certified and labeled. Complete with controls, filters and relief valve.
Edit the following descriptive specifications to identify Project requirements.

B. Type: Self contained mechanical refrigeration type complete with heat exchanger, refrigeration compressor, automatic controls, moisture removal trap, internal wiring and piping, and full refrigerant charge.

C. Air Connections: Inlet and outlet connections at same level, factory insulated.

D. Heat Exchangers: Air to air and refrigerant to air coils. Provide heat exchangers with automatic control system to bypass refrigeration system on low or no load condition.

E. Moisture Separator: Centrifugal type located at discharge of heat exchanger.

F. Refrigeration Unit: Hermetically sealed type to operate continuously to maintain specified 21 degrees F dew point. House unit in steel cabinet provided with access door and panel for maintenance and inspection.

Select optional gages if desired.

G. Accessories: Air inlet temperature gage, air inlet pressure gage, on/off switch, high temperature light, power on light, refrigerant gage [, air outlet temperature gage, air outlet pressure gage].

H. Capacity:

1. Discharge Air: [___] degrees F atmospheric dew point.

2. Rated airflow: [___] cfm.

3. Inlet Air Pressure: [___] psi.

4. Pressure Differential from Inlet to Outlet: Maximum [___] psi[___] psi

I. Electrical Characteristics:

1. [___] volts, [single] [three] phase, 60 Hz.

2. [___] amperes maximum [fuse size] [circuit breaker size] [overcurrent protection].

J. Wiring Terminations: Provide terminal lugs to match branch-circuit conductor quantities, sizes, and materials indicated. Enclose terminal lugs in terminal box.

K. Disconnect Switch: Factory mount [in control panel] [on equipment under provisions of Division 26 - Electrical.]

L. Cord and Plug: Provide unit with [6] [___] foot cord and plug for connection to electric wiring system [including grounding connector].  
2.7 AIR RECEIVER
A. Air Receiver:

1. Manufacturer: Manchester, Ingersoll-Rand, Atlas/Copco, Kaeser, Or Approved Equal.

2. Vertical unit, ASME rated to a min of 125 psig or higher as applicable, flange or screw inlet and outlet connections, primed and painted finish. Include adjustable pressure regulator, safety valve, pressure gauge per Section 20 21 16 – Piping Specialties, drain cock, and automatic float actuated condensate trap.
3. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

B. Receiver: [Vertical] [Horizontal], built to ASME regulations for working pressure of 125 psi. Flange or screw inlet and outlet connections.

C. Fittings: Adjustable pressure regulator, safety valve, pressure gage, drain cock, and automatic float actuated condensate trap.

D. Tank Finish: [Shop primed] [Hot dipped galvanized] [Shop vinyl].

E. Size:

1. Diameter: [___] inches.

2. Length: [___] inches.

3. Capacity: [___] gallons.
2.8 AIR PRESSURE REDUCING VALVE
A. Pressure Reducing Valves:

B. Manufacturers: Norgren, Kunkle, Leslie, Or Approved Equal.  
C. Spring loaded, stainless steel spring, diaphragm type, all bronze, ASME rated.

D. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

E. Pressure Reducing Station: Consisting of automatic reducing valve and bypass, and low pressure side relief valve and gage. [Provide oil separator where indicated].

F. Valve Capacity: Reduce pressure from 200 psi to 30 psi, adjustable upward from reduced pressure.

2.9 ISOLATION VALVES
A. Manufacturers: Apollo, Stockham, Pentair, Milwaukee, Or Approved Equal.  
B. ASTM B584 bronze ball valve, 3 piece body, full port, 316 stainless steel trim and stem, 316 stainless steel ball, RTFE seats: 600 psi non-shock cold water, oil, or gas.
2.10 FILTERS
A. Manufacturers: Sullair, Ingersoll Rand, Balcrank, Or Approved Equal.  
B. Particulate removal to 1 micron, remaining oil content to be no more than 0.5 ppm, include automatic drain and access for maintenance.

2.11 GAS VALVES
A. Natural Gas Valves:

1. Manufacturers: Stockham, Apollo, Milwaukee, Jamesbury, Pentair, Hammond, Cameron, DeZurik, Or Approved Equal.  
2. Butterfly valve: Rated for shutoff duty, ASTM B584 bronze, AGA certified, UL label for 175 psi working pressure, stainless steel disc and stem, viton seal.

3. Ball Valve: Use only for 2” and under. Rated for shutoff duty, ASTM B584 bronze, blow out proof stem, 600 psig WOG, UL label for 250 psi gas pressure, one piece ASTM B16 brass chrome plated ball, RTFE seats and seals.

4. Plug valve: Rated for shutoff duty, 200 psig WOG, screwed, lubricated, UL label for 175 psi working pressure, regular port or full pipe area port, ASTM A126 cast iron, Grade B, wrench operated square head.
5. Seismic shutoff valves: Flow-through in-line type meeting FM and POS requirements - ASCE 25-97. Pressure ratings 0.5, 7.0 and 60 psi.; Pacific Seismic Products, The Little Firefighter Corporation, Quake Defense, Affordable Safety Solutions, Inc, Or Approved Equal.  
B. Natural Gas Pressure Reducing Valve:

1. Manufacturers: Maxitrol, Fisher, Armstrong, Or Approved Equal.  
2. Self operated with internal pressure registration, adjustable outlet pressure, 2 to 5 psig inlet pressure, 7-inch w.c. outlet pressure.
C. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

D. Factory Preparation for Oxygen Service: Disassemble, clean, degrease, seal, and pack for shipping.

E. Ball Valves: FS WW-V-35 Type II, Class A, Style 1; MSS SP-110; bronze body, three piece, double-seal ball valves with replaceable neoprene or Teflon seat and stem seals, for minimum 600 psi cold working pressure, flange or union mounting, labeled for intended service.

F. Diaphragm Valves (Oxygen, Nitrous Oxide and Nitrogen): MIL-V-82026, brass-bodied, pack-less, diaphragm type with regrinding or renewable seats and disks, for minimum 300 psi working pressure.

G. Gate Valves (Vacuum): FS WW-V-54, Type II, Class B; MSS SP-80; Class 150 bronze body, bronze trim, rising stem, hand wheel, inside screw, solid wedge disc, [solder] [or] [threaded] ends.

H. Ball Valves PVC body, double-seal ball valves with replaceable neoprene or Teflon seat and stem seals, for minimum 100 psi working pressure, designed especially for vacuum service.  
2.12 GAS PIPING ACCESSORIES

Edit the following descriptive specifications to identify Project requirements.

A. Hangers and Supports: MSS SP-58 with types as required by MSS SP-69.

B. Pressure Gages: ANSI B40.1, white dials and black lettering with restrictor.

C. Oxygen and nitrous oxide systems: Manufactured and labeled expressly for intended service; UL labeled.

D. Vacuum Bottle Brackets: Stainless steel, chrome-plated metal, or aluminum with finish matching adjacent outlet.

E. Flexible Connectors: Corrugated flexible, single ply, seamless or seam-welded tubing of stainless steel or bronze or reinforced Teflon bellows or hose.

F. Valve Cabinets:

1. [Extruded aluminum] [Stainless steel] [Galvanized sheet steel], flush-mounted and rigidly assembled to accommodate valves and fittings, punched or drilled sides to receive tubing, anchors to secure to wall construction.

2. Cover Plates: [Extruded aluminum] [Stainless steel] [Galvanized sheet steel], with replaceable plastic windows with pull ring to remove window.

3. Cabinet Labels: Labeled and color coded for intended service and area served.

4. Valves: Pre-assemble and mount chrome plated valves and tubing extensions.

5. Gages: Provide where indicated and in [operating rooms] [intensive care] areas downstream of isolating valves.  
G. Piping Identification: Pressure sensitive adhesive tape and decals, color and labeling to conform to Section 20 05 53 - Mechanical Identification.
2.13 GAS OUTLETS

A. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

1. Outlet Units: [CGA V-5, Diameter Index Safety System (DISS)] [NFPA 99] non-interchangeable connectors, automatic valves, secondary check valves (except vacuum and evacuation outlets), and capped 3/8 inch tubing stubs for supply connections, color coded and labeled for intended service.

2. Faceplates:

3. Flush Outlets: Mount in galvanized steel boxes with [stainless steel] [chrome-plated] faceplate with Lexan cover, color coded with embossed labeling.

4. Surface Outlets: Surface mount with color-coded plastic cover and [stainless steel] [chrome-plated] faceplate with Lexan cover, color-coded with embossed labeling.  
PART 3   EXECUTION

3.1 PREPARATION

A. Pre-Installation Cleaning: Disassemble positive pressure gas systems pipe, fittings, valves, and components, except those supplied cleaned and prepared for intended service, and thoroughly wash in hot solution of sodium carbonate or trisodium phosphate mixed 1 lb to 3 gal of water. After washing, rinse with water, dry and cap until installation.

3.2 INSTALLATION

A. Install compressor unit on concrete housekeeping pad.

B. Install compressor unit on vibration isolators. Level and bolt in place.

C. Make air cock and drain connection on horizontal casing.

D. Install line size gate valve and check valve on compressor discharge.

E. Install replaceable cartridge type filter silencer of adequate capacity for each compressor.

F. Place shut off valve on water inlet to Aftercooler. Pipe drain to floor drain.

G. Connect condensate drains to nearest floor drain.

H. Install bypass with valves around air dryer. Use factory-insulated inlet and outlet connections.

I. Install drip connections with valves at low points of piping system.

J. Install take-off to outlets from top of main, with shut off valve after take off. Slope take-off piping to outlets.

K. Install compressed air couplings, female quick connectors, and pressure gages where outlets are indicated.

L. Install tees instead of elbows at changes in direction of piping. Fit open end of each tee with plug.

M. Identify piping system and components.

N. Braze joints in pipe and tubing. Avoid leaving excess flux inside of pipe and fittings. During brazing of pipe connections, purge interior of pipe continuously with nitrogen.

O. Effect changes in size with reducing fittings. Make changes in direction of required turns or offsets with fittings or tubing shaped by bending tools. Make bends free of flattening, buckling or thinning of tube wall.

P. Cut pipe and tubing accurately and install without springing or forcing.

Q. Install exposed oxygen piping in wall-mounted sheet steel raceways and junction boxes.

R. Encase buried oxygen piping in [cast-iron pipe] [___]. Provide with FM listed heat trace with fixed temperature regulation, set for 80 degrees F maximum, and terminating at junction box, mounted near main oxygen supply shut-off valve.  
S. Double-wrap underground air piping and fittings, including riser to a minimum of six inches above grade, with ten mil thick, vinyl, pressure-sensitive tape providing half-lap coverage each for a total of four thicknesses.

T. Grade piping down in direction of flow.

U. Provide pipe sleeves where pipes and tubing pass through walls, floors, roofs, and partitions. Finish flush at both ends. Extend 2 inches above finished floors. Pack space between pipe or tubing and sleeve, and caulk.

V. Identify piping with tape and decals. Provide piping identification code and schematic. Install labeling on pipe at intervals of not more than 20 feet and at least once in each room and each story traversed by pipeline.

W. Coordinate provision of utility warning and identification tape with backfill operation. Provide above all buried lines at a depth of 8 to 12 inches below finish grade.

X. Support gas piping with pipe hooks or hangers suitable for size of pipe, spaced:

1. 1/2-inch pipe or tubing: 72 inches.

2. 3/4-inch or one inch pipe or tubing: 96 inches.

3. 1-1/4 inches or larger (horizontal): 120 inches.

4. 1-1/4 inches or larger (vertical): Every floor level.

Y. Install underground piping in trench minimum 42 inches deep adequately protected against physical damage and corrosion, or in ducts and tunnels, which are not occupied by fuel oil lines and are vented.

Z. Except where indicated or in flush wall mounted cabinets, install manual shut off valves with stem vertical and accessible for operation and maintenance.

AA. Install strainers on inlet side of pressure reducing valves. Provide main gas valves (pressure reducing or flow control) with bypasses and isolation valves to permit maintenance without interruption of gas.

AB. Provide a by-pass with valves, around receivers.

AC. Install bulk liquid oxygen system to NFPA 50 and under supervision of manufacturer. [Size liquid oxygen tank's concrete foundation and tank anchoring for 3 times fully loaded weight.] Provide bulk liquid oxygen systems with shut-off valve and connection point with valve for portable emergency oxygen supply. [Install bulk oxygen to inlet side of oxygen manifold.]

AD. [Use Central Mechanical Plant air systems for compressed air service.]  
AE. Compressed Air: Horizontal pipe pitched 1-inch in 20-feet to low points.
AF. Drip Leg: 6-inches long, provide at bottom of vertical pipe with globe or ball valve blow-off on compressed air.
AG. Branch Outlet Method: Take compressed air from top of horizontal pipe.
AH. Testing for Compressed Air: Test piping system to air pressure of 150 psig for 30 minutes with no perceptible drop in pressure.
AI. Do not use the following:
1. PVC or CPVC piping within the building envelope.
2. Refrigerated Air Dryer
3.3 FIELD QUALITY CONTROL

A. Section 01 45 29 - Quality Control; Testing Laboratory Services.
B. Test for Compressed Air Piping Leak Test: Prior to initial operation, clean and test compressed air piping in accordance with ANSI B31.1.

C. Independent testing agency to certify system is complete, zone valves installed, alarm systems functional, and tests performed. Document tests and submit.

D. Ensure that there is atmospheric pressure in piping systems, other than the system under test.

E. Test system with dry compressed air or dry nitrogen with test pressure in piping system at [psi] [150% operating pressure].  
F. Check each station outlet of every piping system to determine test gas is dispensed only from outlet of system under investigation. Measure pressure with gage attached to specific adapter. Do not use a universal adapter.

G. Disconnect test gas and connect proper gas to each system. Purge entire system to remove test gas. Check with analyzer suitable for gas installed.

3.4 CLEANING

A. Section 01 74 00 - Cleaning.  
3.5 SCHEDULES

Provide a schedule when more than one size equipment unit is required or when pipe hanger spacing and size is not defined by code. Complete it in conjunction with the identification method used on the Drawings, or provide a schedule on the Drawings. No units of measurement are indicated; these may be added to the schedule legend or included within each insert.

The following examples may assist in developing such a schedule.

PUMPS

	Drawing Code
	P-1
	P-2
	P-3

	Manufacturer
	
	
	

	Model No.
	
	
	

	Service
	
	
	

	Capacity
	
	
	

	Head
	
	
	

	Minimum Efficiency
	
	
	

	Seal Type
	
	
	

	Motor Size
	
	
	


PART 4   MEASUREMENT AND PAYMENT This section to be edited by CPO
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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