
Project Name		University of California, Irvine 
Project No. 99XXXX


[bookmark: OLE_LINK2]University of California, Irvine 	FM MASTER SPEC UPDATE -AUGUST 2021 

[bookmark: _GoBack]SECTION 22 6700
PROCESSED-WATER PIPING
GENERAL
SUMMARY
Section includes Deionized and reverse-osmosis-water piping.
For Rowland Hall use PVC schedule 80 for DI water.  Spec must be edited to add PVC schedule 80.  Confirm with Engineering Group prior to making changes to confirm.  May 2019.
DEFINITIONS
Retain abbreviations that remain after this Section has been edited.
PP:  Polypropylene plastic.
PTFE:  Polytetrafluoroethylene plastic.
PVDF:  Polyvinylidene fluoride plastic.
PERFORMANCE REQUIREMENTS
Provide components and installation capable of producing piping with the following minimum working-pressure ratings, unless otherwise indicated:
Deionized and Reverse-Osmosis-Water Piping:  100 psig, unless otherwise indicated.
ACTION SUBMITTALS
Product Data:  For each type of pipe and fitting indicated.
Welding certificates.
INFORMATIONAL SUBMITTALS
Field quality-control test reports.
QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing laboratory.
Welding:  Qualify procedures and personnel in accordance with ASME Boiler and Pressure Vessel Code:  Section IX.
ASME Compliance:  Comply with ASME B31.3, "Process Piping."
Structural Seismic Performance:  Refer to Division 23 Section “Vibration and Seismic Controls for HVAC.” 
Plastic pipe welding:  Installers shall be manufacturer certified. 
DELIVERY, STORAGE, AND HANDLING
Storing plastic pipe and fittings in direct sunlight is prohibited.
Protect pipe and fittings from dirt and damage.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]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, fitting, and joining materials.
Transition Fittings:  Couplings, flanges, or other manufactured fittings, same size as, with pressure rating at least equal to and ends compatible with piping to be joined.
PLASTIC PIPE AND FITTINGS
PP Pipe, Valves and Fittings:  
Manufacturers:
Asahi/America.
George Fischer, Inc.
IPEX USA LLC.
Orion Fitting.
Or equal.
PP pipe and fittings for heat-fusion joints in first paragraph below are available in NPS 1/2 to NPS 4 for socket-type, heat-fusion joining and to at least NPS 12 for butt-type, heat-fusion joining.
0. PP Pipe and Fittings for Heat-Fusion Joints: Made from ASTM D4101, PP resin.
Schedule 40, Pipe and Fittings: Pipe made to ASTM D2447, SDR 11 dimensions; with socket- or butt-fusion fittings matching pipe dimensions.
PP pipe and fittings for electro-fusion joints in first paragraph below are available in NPS 1/2 to NPS 3 (DN 15 to DN 80).
PP Pipe and Fittings for Electro-Fusion Joints: Made from ASTM D4101, PP resin.
Schedule 80, Pipe and Fittings: Pipe made to ASTM D2447, Schedule 80 dimensions; with socket fittings matching pipe dimensions.
Electro-Fusion Fitting: Electrical-resistance heating coil for PP piping joints.
Valves in first paragraph below are available in NPS 1/4 to NPS 2 and NPS 2-1/2 to NPS 4 from some manufacturers. Verify that valve selections are available from manufacturers retained.
PP Ball Valves:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Asahi/America.
Georg Fischer Inc.
IPEX USA LLC.
Orion Fitting. 
Or equal. 
Description:
Standard: MSS SP-122.
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D4101, PP resin.
Body Design: Union type.
End Connections: Detachable, butt or socket.
Ball: ASTM D4101, PP resin.
Port: Full.
Seats: PTFE.
Stem: ASTM D4101, PP resin.
Stem Seals: EPDM-rubber O-rings.
Handle: Tee shaped.
PP Butterfly Valves: Are prohibited. 
Valves in first paragraph below are available in NPS 2 and smaller.
PP Ball-Check Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D4101, PP resin.
Body Design: Union type.
End Connections: Detachable, socket.
Ball: ASTM D4101, PP resin.
Seat and Seals: EPDM-rubber O-rings.
Valves in first paragraph below are available in at least NPS 2 and larger.
PP Swing-Check Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D4101, PP resin.
Body Design: Bolted-bonnet type.
End Connections: Flanged.
Shaft: ASTM D4101, PP resin.
Disc and Arm: ASTM D4101, PP resin.
Gasket and Seals: EPDM rubber.
Valves in paragraph below are available in at least NPS 3/4 to NPS 4.
PP Diaphragm Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D4101, PP resin.
Body Design: Bolted-bonnet type.
End Connections for NPS 2 and Smaller: Detachable, socket.
End Connections for NPS 2½ and NPS 3: Flanged.
Diaphragm: EPDM, or PTFE backed with EPDM, rubber.
Seals: EPDM-rubber O-rings.
Handle: Wheel type.
PVDF pipe and fittings in paragraph below are available in NPS 3/8 to NPS 4 for socket-type, heat-fusion joining and to at least NPS 12 in butt-type, heat-fusion joining.
PVDF PIPE AND FITTINGS
0. PVDF Pipe and Fittings: Made from ASTM D3222, PVDF resin.
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Asahi/America.
Georg Fischer Inc.
Or equal. 
Schedule 40, Pipe and Fittings: Pipe made to ASTM D2447, Schedule 40, or SDR 11 dimensions; with socket- or butt-fusion fittings matching pipe dimensions.
Valves in first paragraph below are available in NPS 1/4 to NPS 2 and NPS 2-1/2 to NPS 4 from some manufacturers. Verify that valve selections are available from manufacturers retained.
0. PVDF Ball Valves:
Standard: MSS SP-122.
Pressure Rating: 150 psig at 73°F.
Body Material: ASTM D3222, PVDF resin.
Body Design: Union type.
End Connections: Detachable, butt or socket.
Ball: ASTM D3222, PVDF resin.
Port: Full.
Seats: PTFE.
Stem: ASTM D3222, PVDF resin.
Stem Seals: EPDM-rubber O-rings.
Handle: Tee shaped.
PVDF Butterfly Valves: are prohibited.
Valves in first paragraph below are available in NPS 2 and smaller.
PVDF Ball-Check Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D3222, PVDF resin.
Body Design: Union type.
End Connections: Detachable, socket.
Ball: ASTM D3222, PVDF resin.
Seat and Seals: EPDM-rubber O-rings.
Valves in first paragraph below are available in at least NPS 2 (DN 50) and larger.
PVDF Swing-Check Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D3222, PVDF resin.
Body Design: Bolted-bonnet type.
End Connections: Flanged.
Shaft: ASTM D3222, PVDF resin.
Disc and Arm: ASTM D3222, PVDF resins.
Gasket and Seals: EPDM rubber.
Valves in paragraph below are available in at least NPS 3/4 to NPS 4.
PVDF Diaphragm Valves:
Description:
Pressure Rating:  150 psig at 73°F.
Body Material: ASTM D3222, PVDF resin.
Body Design: Bolted-bonnet type.
End Connections for NPS 2 and Smaller: Detachable, socket.
End Connections for NPS 2½ and NPS 3: Flanged.
Diaphragm: EPDM rubber.
Seals: EPDM-rubber O-rings.
Handle: Wheel type.
STAINLESS-STEEL PIPE AND FITTINGS
Manufacturers are not listed for stainless-steel tubing in this article because this tubing is common and is made by several manufacturers.
Tubing in this article is available in NPS 1 to NPS 8 (DN 25 to DN 200). Joints are welded type. Wall thicknesses in NPS 1 to NPS 4 (DN 25 to DN 100) are suitable for the butt welded joints. Tubing larger than NPS 4 (DN 100) should have Schedule 10 or greater wall thickness and beveled-wall welded joints.
Stainless-Steel Tube: ASTM A270, Grade TP304L or TP316L, seamless, sanitary tube of pharmaceutical quality, with wall thickness not less than ASTM A312/A 312M, Schedule 5 unless otherwise indicated; with seamless, stainless-steel fittings matching tube thickness and grade, for welded joints.
Stainless-Steel Tube Fittings: Fabricated of same material and thickness as tubing for butt welding.
Finish on Inside Surface of Tubes and Fittings:  Ra 20 micro-inch, maximum roughness.
TRANSITION FITTINGS
Transition Fittings: Couplings, flanges, or other manufactured fittings; same size as, with pressure rating at least equal to and ends compatible with, piping to be joined.
FLOW RESTRICTOR VALVES
PP Flow Restrictor Valve: ⅜-inch Female NPT polypropylene body and flow restrictor. Delrin retainer, Acetal flow restrictor, and ethylene propylene O-rings. 125 psi maximum inlet pressure. NSF approved.
STAINLESS-STEEL VALVES
Conbraco.
Foster Valve Co.
Jamesbury, Inc.
Marvin Ball Valves; a division of Richards Industries.
NIBCO INC.
Or equal.
Ball Valves, NPS 2 and Smaller:  MSS SP-110, 600-psig minimum CWP, with stainless-steel body, full-port stainless-steel ball, PTFE seals, and threaded or weld ends.
Ball Valves, NPS 3 and Larger:  MSS SP-72, Class 150, 2-piece, with stainless-steel body, stainless-steel ball, PTFE seals, and flanged or butt-welding ends.
EXECUTION
PIPING APPLICATIONS
Transition and special fittings with pressure ratings at least equal to and of material same as, or compatible with, piping may be used in applications in this article, unless otherwise indicated.
Deionized and Reverse-Osmosis- Water Piping:  Use any of the following piping materials for each size range:
Schedule 80 or SDR11 PP pipe and fittings and heat-fusion joints.
Stainless-steel pressure tube and fittings and welded joints.
VALVE APPLICATIONS
Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirement apply:
Shutoff Duty:  Use ball, or plug valves for NPS 2 and smaller.  Use stainless-steel ball, or plug valves for NPS 3 and larger.
Throttling Duty:  Use diaphragm valves for NPS 2 and smaller.  Use stainless-steel ball, or diaphragm valves for NPS 3 and larger.
Valves for Deionized and Reverse-Osmosis-Water Piping:  Use  any of the following valves for each piping material:
PP Pipe and Fittings:  PP plastic valves.
Stainless-Steel Pressure Tube and Fittings:  PP or PVDF wetted-surfaces ball valves.
Stainless-Steel Pipe and Fittings:  PP or PVDF wetted-surfaces ball valves.
Stainless-Steel Pipe and Fittings:  Stainless-steel valves.
PIPING INSTALLATION
General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of reagent, and Deionized and reverse-osmosis-water piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as indicated, to extent practical.  Where specific installation is not indicated, follow piping manufacturer's written instructions.
Refer to Division 22 Section "Common Work Results for Plumbing" for general piping installation requirements.
Provide insulation with 1-hour fire rating to polypropylene (PP) piping installed above floor in fire resistive construction as required by NFPA, CBC and Campus Fire Marshal.  Wall penetrations at rated wall shall be fire-stopped and wall rating maintained.  PVDF piping meeting 25/50 per ASTM E84, UL723 need not be wrapped. 
JOINT CONSTRUCTION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.  Where specific joint construction is not indicated, follow piping manufacturer's written instructions.
PP Piping Electro-Fusion Joints: Make in accordance with ASTM F1290.
PP Piping Heat-Fusion Joints: Make in accordance with ASTM D2657.
PVDF Piping Heat-Fusion Joints: Make in accordance with ASTM D2657.
Stainless-Steel Pressure Tubing Joints:  Make butt-welding joints without use of filler metal.  Polish exterior to match tubing.
Joint dissimilar pipe materials with transition fittings compatible with pipe materials being joined.
VALVE INSTALLATION
Refer to Division 22 Section "Domestic Water Piping and Valves”.
Install sectional valves close to mains on each branch and riser serving equipment.
Install shutoff valve on each supply to each equipment.
HANGER AND SUPPORT INSTALLATION
Seismic-restraint devices are specified in Division 22 Section "Vibration and Seismic Controls for Plumbing."
Pipe hanger and support devices and installation requirements are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."  Install the following:
Clamps for Vertical Piping:  MSS Type 8 or Type 42.
Individual, Straight, Horizontal Piping Runs:
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.
Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced 1 size for double-rod hangers, to minimum of ⅜ inch.
Install padded hangers for PP and PVDF piping with the following maximum horizontal spacing and minimum rod diameters, except stressless pipe hangers shall be per manufacturers recommended spacing:
NPS 1¼ and smaller:  30 inches with ⅜-inch rod.
NPS 1½:  33 inches with ⅜-inch rod.
NPS 2:  36 inches with ⅜-inch rod.
NPS 2½ and NPS 3:  42 inches with ½-inch rod.
NPS 4 and NPS 5:  48 inches with ⅝-inch rod.
NPS 6:  48 inches with ¾-inch rod.
NPS 8:  48 inches with ⅞-inch rod.
Install padded supports for vertical PP and PVDF piping every 42 inches.
Install hangers for stainless-steel piping with the following maximum horizontal spacing and minimum rod diameters:
NPS ¾ and Smaller:  60 inches with ⅜-inch rod.
NPS 1 and NPS 1¼:  72 inches with ⅜-inch rod.
NPS 1½ and NPS 2:  96 inches with ⅜-inch rod.
NPS 2½:  108 inches with ½-inch rod.
NPS 3 to NPS 5:  10 feet with ½-inch rod.
NPS 6:  10 feet with ⅝-inch rod.
NPS 8:  10 feet with ¾-inch rod.
Install supports for vertical stainless-steel piping every 10 feet.
Support piping and tubing not listed above in accordance with MSS SP-69 and manufacturer's written instructions.
CONNECTIONS
Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified.  
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to equipment and machines to allow service and maintenance.
Connect reagent and Deionized and reverse-osmosis-water piping to equipment and service outlets with unions or flanges.
LABELING AND IDENTIFICATION
Install pipe markers and valve tags on piping.  Distinguish between different systems and include direction of flow indication on each pipe.  Labeling and identification devices are specified in Division 22 Section "Identification for Plumbing."
FIELD QUALITY CONTROL
Installers shall be manufacturers certified for piping type installed. 
Test new piping and parts of existing piping that have been altered, extended, or repaired, for leaks and defects.
Schedule tests and their inspections by University’s Representative, with at least 72 hours' advance notice.
Do not cover or put into service before inspection and approval.
Test completed piping in accordance with CPC.  If CPC does not have published procedures, perform tests as follows:
Hydrostatic Tests:  Test piping at pressure not less than 1½ times the maximum system operating pressure and not less than 100 psig.
Exception:  Do not subject glass piping to pressure above manufacturer's pressure rating for size.
Replace leaking joints with new materials and retest until no leaks exist.
Submit separate reports for each test.
CLEANING
Use procedures prescribed by University’s Representative or, if not prescribed, use procedures described below:
Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
Clean piping by flushing with system reagent or Deionized and reverse-osmosis water.
END OF SECTION  
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