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LABORATORY VACUUM PIPING
GENERAL
SUMMARY
Section includes laboratory vacuum piping and related specialties.
DEFINITIONS
PTFE:  Polytetrafluoroethylene plastic.
TFE:  Tetrafluoroethylene plastic.
PERFORMANCE REQUIREMENTS
General:  Provide laboratory vacuum piping systems that comply with NFPA 99, Level 4 requirements for materials and installation.
ACTION SUBMITTALS
Product Data:  For the following:
Laboratory vacuum tubes and fittings.
Flexible pipe connectors.
Coordination Drawings:  For laboratory vacuum systems.  Include relationship to other services in the same work area.
Brazing Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX, or AWS B2.2.
SUBMITTALS
Piping Material Certification:  Signed by Installer certifying that laboratory vacuum piping materials comply with NFPA 99 requirements.
Qualification Data:  For testing agency.
Field quality-control test reports.
QUALITY ASSURANCE
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."
Comply with NFPA 99, "Health Care Facilities," for materials and installation.
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.  
TUBES AND FITTINGS
Copper Tube:  ASTM B88, Type L, seamless, hard drawn-temper, tube. 
Fittings:  
Copper Pressure Fittings:  ASME B16.22, Long Sweep, wrought-copper solder-joint pressure type, or MSS SP-73, wrought copper with dimensions for brazed joints.
Cast-Copper-Alloy Flanges:  ASME B16.24, Class 150.
Copper Unions:  ASME B16.22 or MSS SP-123.
Mechanical Tees, nipples, reducing couplings, street elbows, and bushings are prohibited.
Flexible Pipe Connectors:  Corrugated-bronze inner tubing with bronze wire-braid covering and ends brazed to inner tubing.
Working-Pressure Rating:  200 psig minimum.
End Connections NPS 2 and Smaller:  Threaded copper pipe or plain-end copper tube.
End Connections NPS 2½ and Larger:  Flanged copper alloy.
Manufacturers:
Flex-Hose Co., Inc.
Hyspan Precision Products, Inc.
Metraflex, Inc.
Or equal.
JOINING MATERIALS
Refer to Division 22 Section "Common Work results for Plumbing" for joining materials not in this Section.
Brazing Filler Metals:  AWS A5.8, BCuP3 & BCup4 series alloys.
Threaded-Joint Tape:  PTFE.
Gasket Material:  ASME B16.21, nonmetallic, flat, asbestos free, and suitable for oxygen service.
VALVES
Ball Valves: Sizes NPS ½ to 4
Ball valves shall be two-piece style, full port, bronze body (ASTM B62 or B584) with type 316 stainless steel ball and stem and PTFE (or RPTFE) seats and seals.  Valves shall be rated for 600 psig WOG & 150 psig SWP (non-shock).  Valves shall have adjustable packing glands and blowout 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.  
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 ½ to 3
Swing Check, Type 3, Class 150, MSS-SP-80, bronze body, disc, and seat, Y-pattern, screwed cap, threaded ends. Rated for 300 psi CWP, 200 F maximum, and suited for potable water. 
Crane Co.; Crane Valve Group; Crane Valves.  137
Crane Co.; Crane Valve Group; Stockham Div.   
NIBCO INC.   T433-Y
Or equal.
Drain valves
Drain valves shall use ball valve specified above with ¾” hose threads outlet and metal screw on cap.
Bronze Check Valves: Straight through pattern, spring loaded ball check valve; designed for 300 psi minimum working pressure.
TEST GAS
Description:  Oil-free dry nitrogen complying with CGA P-9, for purging and testing of piping.
IDENTIFICATION
Refer to Section 22 0553, "Identification for Plumbing" for identification of piping, valves, gages, alarms, and specialties.
EXECUTION
PREPARATION
Piping shall be free of burs, fins, cracked, broken, or missing threads, or any other defects that cause leaks.
PIPING APPLICATIONS
General:  Use tube, fittings, and joining methods for laboratory vacuum piping systems in accordance with the following applications:
Joining of Dissimilar Metal Piping:  Use dielectric fittings.  Refer to Division 22 Section “Common Work Results for Plumbing" for dielectric fitting types.  Dielectric unions are prohibited.
NPS 2 and Smaller:  Use dielectric fittings.
NPS 2½ to NPS 4:  Use dielectric flanges.
Specialty and Equipment Flanged Connections:  Use cast-copper-alloy companion flange with gasket and brazed joint for connection to copper tube.
Laboratory Vacuum Piping:  Use copper tube, long sweep copper pressure fittings, and brazed joints.
VALVE APPLICATIONS
Drawings indicate valve types to be used for laboratory vacuum piping.  If specific valve types are not indicated, the following requirements apply:
Shutoff Valves NPS 4 and Smaller:  Copper-alloy ball valve, full-port type.
Check Valves NPS 4 and Smaller:  Bronze.
PIPING INSTALLATION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping installation.
Install vacuum gages in accordance with  Section 22 0519, "Meters and Gages for Plumbing."
Install flexible pipe connector at each connection to laboratory vacuum equipment.
Purge laboratory vacuum piping, using oil-free dry nitrogen, after installing piping but before connecting to alarms and gages.
VALVE INSTALLATION
Refer to Division 22 Section “Common Work Results for Plumbing "for basic piping and valve installation.
Install shutoff valve at each connection to and from laboratory vacuum specialties and equipment.
Install check valves to maintain correct direction of fluid flow to and from laboratory vacuum specialties and equipment.
Install vacuum relief valves where recommended by specialty manufacturers.
Provide double shutoff drain valves to allow blowdown without losing vacuum.
JOINT CONSTRUCTION
Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
Brazed Joints:  Use silver- or copper-phosphorus-composition filler metal and comply with CDA's "Copper Tube Handbook," Section VII, "Brazed Joints." 
HANGER AND SUPPORT INSTALLATION
Refer to Section 22 1548, "Vibration and Seismic Controls for Plumbing" for seismic-restraint devices.
Refer to Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment" 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 Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment."
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.
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 ½:  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.
Install supports for vertical copper tubing every 10 feet.
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to specialties and equipment to allow service and maintenance.
LABELING AND IDENTIFICATION
Install identifying labels and devices for laboratory vacuum piping systems in accordance with NFPA 99. Refer to Section 22 0553, "Identification for Plumbing" for labeling and identification materials.
Captions and Color-Coding:  Use the following or similar captions and color-coding for laboratory vacuum piping products as required by NFPA 99.
Laboratory Vacuum Piping:  Black boxed letters on white-and-black checkerboard background.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:
Laboratory Vacuum Piping Testing:  Use oil-free dry nitrogen, unless otherwise indicated, and perform procedures and tests as indicated in NFPA 99 performance and testing paragraphs for piped vacuum systems.  Include the following:
Blow Down:  Clear piping before connecting service connections or inlets.
Pressure Tests:  Subject each piping section to test pressure of 50 psig for 4 hours.  Verify that pressure drop does not exceed 5 psig.  Repair leaks with new materials and retest systems.
Cross-Connection Tests:  Perform as part of laboratory air piping testing.
Alarm Tests: Operate systems and verify proper warning indication of each laboratory vacuum system function
Labeling:  Verify correct labeling.
Test and adjust controls and safeties.
Testing Certification:  Certify that specified tests, inspections, and procedures have been performed and certify report results.  Include the following:
Inspections performed.
Procedures, materials, and gases used.
Test methods used.
Results of tests.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain laboratory vacuum alarm system.  Refer to Division 01.
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