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1. PROVIDE COMPLETE AND OPERATING SYSTEMS AS SPECIFIED AND PROVIDE COMPLETE AND OPERATING SYSTEMS AS SPECIFIED AND INDICATED ON DRAWINGS. "PROVIDE" SHALL MEAN "FURNISH AND INSTALL" WHEN USED HEREIN. 2. WORK SHALL COMPLY WITH ALL LOCAL CODES AND ORDINANCES WORK SHALL COMPLY WITH ALL LOCAL CODES AND ORDINANCES INCLUDING: ANSI B9.1/ASHRAE 15 - SAFETY CODE FOR MECHANICAL REFRIGERATION; HAWAII DOH CHAPTER 39, TITLE 11 - AIR CONDITIONING AND VENTILATION; HAWAII COUNTY BUILDING CODE; ASHRAE 62-2016 - VENTILATION STANDARD; SMACNA HVAC ASHRAE 62-2016 - VENTILATION STANDARD; SMACNA HVAC SMACNA HVAC DUCT CONSTRUCTION STANDARDS; 2018 INTERNATIONAL ENERGY CONSERVATION CODE. 3. CONTRACTOR SHALL ARRANGE AND PAY FOR ALL PERMITS AND CONTRACTOR SHALL ARRANGE AND PAY FOR ALL PERMITS AND FEES. 4. MATERIALS AND EQUIPMENT SHALL BE NEW AND GUARANTEED FOR MATERIALS AND EQUIPMENT SHALL BE NEW AND GUARANTEED FOR ONE YEAR FROM THE DATE OF ACCEPTANCE. MATERIALS AND EQUIPMENT SHALL BE AS SCHEDULED OR EQUAL, MEETING THE REQUIREMENTS OF THE SPECIFICATION. MATERIALS AND EQUIPMENT SHALL BE SUBMITTED TO THE OWNER'S REPRESENTATIVE FOR APPROVAL PRIOR TO ORDER RELEASE. WORK SHALL BE GUARANTEED AGAINST DEFECTIVE WORKMANSHIP OR MATERIALS FOR A PERIOD OF ONE YEAR AFTER FINAL ACCEPTANCE OF THE PROJECT.  WARRANTY WORK SHALL BE COMPLETED AT NO EXTRA CHARGE TO THE OWNER.  FURNISH MANUFACTURER'S PRODUCT WARRANTY CERTIFICATES IN A BINDER.  5. PRIOR TO COMMENCEMENT OF WORK AND ORDERING OF PRIOR TO COMMENCEMENT OF WORK AND ORDERING OF EQUIPMENT, CONTRACTOR SHALL SUBMIT 6 BOUND SETS OF PROPOSED MATERIALS AND EQUIPMENT. RECORD DRAWINGS, OPERATION MANUALS AND MAINTENANCE MANUALS SHALL BE SUBMITTED AS REQUIRED BY OWNER'S REPRESENTATIVE UPON COMPLETION. 6. DRAWINGS SHALL NOT BE SCALED. DRAWINGS SHALL NOT BE SCALED. 7. PENETRATIONS OF FIRE RATED WALLS OR FLOORS BY PIPE SHALL PENETRATIONS OF FIRE RATED WALLS OR FLOORS BY PIPE SHALL BE SEALED BY A FIRESTOPPING SYSTEM UL LISTED FOR THE APPLICATION. INSTALL PENETRATION SEAL MATERIALS IN ACCORDANCE WITH PRINTED INSTRUCTIONS OF THE UL FIRE RESISTANCE DIRECTORY AND MANUFACTURERS INSTRUCTIONS. FIRESTOPPING SYSTEM SHALL BE EQUAL TO 3M FIRE BARRIER. FIRESTOPPING MATERIAL SHALL BE CAULK OR PUTTY TYPE. PROVIDE FIRE DAMPERS ON ALL DUCT PENETRATIONS THROUGH FIRE RATED WALLS AS REQUIRED TO PRESERVE THE FIRE RATING OF THE STRUCTURE.  8. MECHANICAL EQUIPMENT SHALL BE SECURED AND INSTALLED PER MECHANICAL EQUIPMENT SHALL BE SECURED AND INSTALLED PER MANUFACTURERS RECOMMENDATIONS AND APPLICABLE SECTIONS OF THE INTERNATIONAL BUILDING CODE AND INTERNATIONAL MECHANICAL CODE. 9. ELECTRICAL CHARACTERISTICS OF MECHANICAL EQUIPMENT SHALL ELECTRICAL CHARACTERISTICS OF MECHANICAL EQUIPMENT SHALL BE VERIFIED WITH ELECTRICAL DRAWINGS PRIOR TO ORDER RELEASE. ADDITIONAL ELECTRICAL WORK RESULTING FROM EQUIPMENT SUBSTITUTION SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 10. DUCTWORK, PIPING AND EQUIPMENT SHALL BE PROVIDED WITH DUCTWORK, PIPING AND EQUIPMENT SHALL BE PROVIDED WITH SEISMIC RESTRAINTS IN ACCORDANCE WITH THE SMACNA SEISMIC RESTRAINT MANUAL - GUIDELINES FOR MECHANICAL SYSTEMS. 11. ELECTRICAL:  CONFORM TO THE REQUIREMENTS OF THE NATIONAL ELECTRICAL:  CONFORM TO THE REQUIREMENTS OF THE NATIONAL ELECTRICAL CODE.  OBTAIN EQUIPMENT MANUFACTURER'S CONTROL WIRING DIAGRAMS FOR THE EQUIPMENT FURNISHED. ELECTRICAL EQUIPMENT SHALL BE FURNISHED WITH WEATHER PROOF (NEMA 4X WHEN POSSIBLE) ENCLOSURES FOR OUTDOOR INSTALLATIONS AND OTHERWISE AS INDICATED ON PLANS. 12. FIELD INVESTIGATIONS:  VISIT THE WORK-SITE AND BECOME FULLY FIELD INVESTIGATIONS:  VISIT THE WORK-SITE AND BECOME FULLY AWARE OF ALL EXISTING CONDITIONS.  INVESTIGATE THE CONTRACT DOCUMENTS AND MAKE PROPER PROVISIONS TO AVOID INTERFERENCES OR CONSTRUCTION DELAYS. DETERMINE THE EXACT ROUTE OF EACH DUCT AND PIPE.  ANY DISCREPANCY SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE OWNER'S REPRESENTATIVE.  13. WORK CONDITIONS: FIELD VERIFY CONDITIONS AND DIMENSIONS FOR WORK CONDITIONS: FIELD VERIFY CONDITIONS AND DIMENSIONS FOR INTERFERENCES.  INSTALLED WORK SHALL BE PROTECTED DURING CONSTRUCTION AND CLEANED FOR FINAL INSPECTION.  TOUCH-UP PAINT ALL RAW EDGES OF METAL EXPOSED TO WEATHER. COORDINATE WITH OTHER TRADES FOR PIPE SLEEVES AND INSTALLATION OF EQUIPMENT SUPPORTS.  14. REQUIREMENTS:  PERFORM WORK USING PERSONNEL SKILLED IN REQUIREMENTS:  PERFORM WORK USING PERSONNEL SKILLED IN THE TRADE INVOLVED.  PROVIDE COMPETENT SUPERVISION.  FURNISH NEW EQUIPMENT, MATERIALS AND ACCESSORIES BEARING THE MANUFACTURER'S IDENTIFICATION AND CONFORMING TO THE RECOGNIZED COMMERCIAL STANDARDS.  15. EQUIPMENT INSTALLATION:  INSTALL EQUIPMENT IN THE SPACE EQUIPMENT INSTALLATION:  INSTALL EQUIPMENT IN THE SPACE ALLOTTED WITH SUFFICIENT CLEARANCE FOR PROPER OPERATION AND MAINTENANCE AND WITH SUFFICIENT HEAD CLEARANCE ACCORDING TO THE BUILDING CODE.  WHERE EQUIPMENT DIFFERS IN ARRANGEMENT OR CONNECTIONS FROM THOSE SHOWN, PROVIDE ALL REQUIRED CHANGES IN PIPING, SUPPORTS AND APPURTENANCES. PROVIDE ACCESS PANELS WHERE REQUIRED FOR MAINTENANCE ACCESS TO EQUIPMENT. 
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1. DUCT DIMENSIONS SHOWN ON PLANS ARE INSIDE CLEAR DIMENSIONS. FIT OF DUCTWORK SHALL BE DUCT DIMENSIONS SHOWN ON PLANS ARE INSIDE CLEAR DIMENSIONS. FIT OF DUCTWORK SHALL BE VERIFIED PRIOR TO FABRICATION. 2. INSULATED, FACTORY FABRICATED, FLEXIBLE DUCTWORK MAY BE UTILIZED AT RUNOUTS TO AIR INSULATED, FACTORY FABRICATED, FLEXIBLE DUCTWORK MAY BE UTILIZED AT RUNOUTS TO AIR DIFFUSERS. FLEXIBLE DUCTWORK SHALL CONSIST OF AN EXTERIOR REINFORCED LAMINATED VAPOR BARRIER, 1.5" FIBERGLASS INSULATION AND INTERIOR VINYL LINER (NON-PERFORATED) WITH SPRING STEEL WIRE HELIX. FIBERGLASS INSULATION SHALL HAVE A MAXIMUM CONDUCTIVITY OF 0.25 AT 75°F. FLEXIBLE DUCT ASSEMBLY SHALL HAVE A FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50 OR LESS. FLEXIBLE DUCT TO FLEXIBLE DUCT CONNECTIONS SHALL BE MADE WITH FACTORY FABRICATED STEEL COLLARS. SECURE TO RIGID DUCTWORK AND AIR DEVICES WITH SCREWS AND DRAWBANDS. LENGTH OF FLEXIBLE DUCTWORK SHALL BE LIMITED TO 5' AND SHALL NOT BE COMPRESSED. FLEXIBLE DUCTWORK SHALL NOT BE USED FOR ELBOWS AND SHALL NOT PASS THROUGH WALLS. 3. DUCT HANGERS SHALL BE CONSTRUCTED OF GALVANIZED STEEL (UNLESS OTHERWISE STATED). DUCTS DUCT HANGERS SHALL BE CONSTRUCTED OF GALVANIZED STEEL (UNLESS OTHERWISE STATED). DUCTS SHALL BE SUPPORTED AND CONNECTED TO THE STRUCTURE PER SMACNA DUCT CONSTRUCTION STANDARDS. HANGERS AND SUPPORTS FOR GREASE DUCT SHALL BE OF NONCOMBUSTIBLE MATERIALS.  FLEXIBLE DUCTS SHALL BE SUPPORTED WITH GALVANIZED STRAPS (UNLESS OTHERWISE STATED). 4. HEAVY FLEXIBLE CONNECTIONS SHALL BE FURNISHED AND INSTALLED AT DUCT CONNECTIONS TO FANS HEAVY FLEXIBLE CONNECTIONS SHALL BE FURNISHED AND INSTALLED AT DUCT CONNECTIONS TO FANS AND WHERE INDICATED. FLEXIBLE CONNECTIONS SHALL BE 6" MINIMUM AND 10" MAXIMUM IN LENGTH. MATERIAL SHALL BE VENTFAB MANUFACTURED BY VENTFABRICS, METAL-FAB MANUFACTURED BY DURO-DYNE OR APPROVED EQUAL. 5. MANUAL VOLUME DAMPERS SHALL BE FURNISHED AND INSTALLED WHERE INDICATED AT SUPPLY AIR MANUAL VOLUME DAMPERS SHALL BE FURNISHED AND INSTALLED WHERE INDICATED AT SUPPLY AIR DUCT RUNOUTS TO AIR DIFFUSERS AND GRILLES AS NEAR AS POSSIBLE TO THE TRUNK DUCT. MANUAL VOLUME DAMPERS FOR RECTANGULAR DUCT SHALL BE CONSTRUCTED OF ALUMINUM AND BE THE OPPOSED BLADE TYPE. STAND-OFFS TO OUTSIDE OF INSULATION SHALL BE PROVIDED FOR MANUAL VOLUME DAMPERS IN INSULATED DUCTS. LOCKING AND INDICATING QUADRANTS SHALL BE PROVIDED WHERE DAMPER IS ACCESSIBLE. REMOTE CEILING OPERATORS SHALL BE FURNISHED AND INSTALLED FOR DAMPERS ABOVE INACCESSIBLE CEILINGS. OPERATORS SHALL BE GEAR AND LINKAGE TYPE EQUAL TO YOUNG REGULATOR WITH CHROME PLATED CEILING ESCUTCHEON AND COVER PLATE. PROVIDE RUSKIN OR APPROVED EQUAL.  6. ROOF CURB ASSEMBLIES SHALL CONSIST OF HEAVY GAUGE GALVANIZED STEEL(UNLESS OTHERWISE ROOF CURB ASSEMBLIES SHALL CONSIST OF HEAVY GAUGE GALVANIZED STEEL(UNLESS OTHERWISE STATED) ROOF CURB, UTILIZED CONSTRUCTION, WITH INTEGRAL BASE PLATE, 3 LB DENSITY INSULATION AND 2 X 2 NAILER.  ROOF CURB SHALL BE AS MANUFACTURED BY PATE OR EQUAL. 7. SUPPLY AND RETURN AIR DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL (UNLESS SUPPLY AND RETURN AIR DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL (UNLESS OTHERWISE STATED) PER SMACNA DUCT CONSTRUCTION STANDARDS AND CHAPTER 1, AIR DUCT DESIGN, 2012 EQUIPMENT VOLUME ASHRAE HANDBOOK. DUCTWORK SHALL BE CONSTRUCTED FOR THE PRESSURE CLASS REQUIRED TO MEET SYSTEM STATIC PRESSURE INDICATED ON THESE DRAWINGS. SPIRAL LOCK-FORMED ROUND DUCT MAY BE UTILIZED. TRANSVERSE JOINTS AND LONGITUDINAL SEAMS SHALL BE SEALED AIR-TIGHT WITH MASTIC OR APPROVED SEALANT COMPOUND AROUND ALL JOINTS.  RADIUSED ELBOWS OR MITERED ELBOWS WITH SINGLE THICKNESS TURNING VANES SHALL BE UTILIZED. TURNING VANES SHALL BE SUPPORTED AT INTERVALS OF 36" MAXIMUM. TURNING VANE RUNNERS SHALL HAVE A VANE IN EVERY SLOT AND SHALL CONFORM TO SMACNA DUCT CONSTRUCTION STANDARDS. 8. ALL SUPPLY AIR AND RETURN DUCT WORK SHALL BE WRAPPED WITH 1-1/2" INCH THICK DUCT ALL SUPPLY AIR AND RETURN DUCT WORK SHALL BE WRAPPED WITH 1-1/2" INCH THICK DUCT WRAP WITH VAPOR BARRIER - OWENS CORNING FIBERGLASS DUCT WRAP WITH FOIL-SCRIM-KRAFT FACING. INSULATION SHALL BE SECURED WITH WIRE TIES AT 12" ON CENTER OR WITH SELF-SEALING LAP AND TAPE JOINTS 3" ON CENTER AT FITTINGS. JOINTS SHALL BE COVERED WITH 3" WIDE FOIL REINFORCED KRAFT TAPE. ADHESIVE OR MECHANICAL FASTENERS SHALL BE USED WHERE NECESSARY TO PREVENT SAGGING. VAPOR BARRIER PENETRATIONS BY MECHANICAL FASTENERS SHALL BE SEALED WITH VAPOR BARRIER ADHESIVE. INSULATION SHALL STOP AND POINT AROUND ACCESS DOORS AND DAMPER OPERATORS TO ALLOW OPERATION WITHOUT DISTURBING WRAPPING. 9. AIR DISTRIBUTION DEVICES: AIR DISTRIBUTION DEVICES: STORMPROOF LOUVER:  STATIONARY DRAINABLE BLADE TYPE CONSTRUCTED OF EXTRUDED  ALUMINUM.  LOUVERS SHALL BE COMPATIBLE WITH THE ADJACENT SUBSTRATE AND INSTALLED WITH INSECT SCREEN.  RUSKIN OR APPROVED EQUAL. PAINT EXPOSED PORTIONS OF LOUVER TO MATCH THE SURROUNDING SURFACES. ROOF CAP: GREENHECK OR EQUAL, LOW PROFILE ROOF CAP, ALL ALUMINUM CONSTRUCTION, PAINT TO MATCH ROOF, PROVIDE WITH INSECT SCREEN. SIZING SHALL BE AS RECOMMENDED BY THE MANUFACTURER BASED ON SUPPLY OR EXHAUST AIR AND THE VOLUME OF AIR MOVING THROUGH THE DEVICE. 10. ALL CEILING DIFFUSERS AND REGISTERS IN FIRE RATED CEILINGS SHALL BE CONSTRUCTED OF STEEL. ALL CEILING DIFFUSERS AND REGISTERS IN FIRE RATED CEILINGS SHALL BE CONSTRUCTED OF STEEL. WHERE FIRE SMOKE DAMPERS ARE REQUIRED, PROVIDE RUSKIN FSD FIRE DAMPER OR APPROVED EQUAL.  CEILING RADIATION DAMPERS SHALL BE RUSKIN CFD OR APPROVED EQUAL. PROVIDE DIFFUSERS AND REGISTERS WITH THERMAL BLANKETS BETWEEN DAMPERS AND FIRE RATED CEILING. INSTALLATION SHALL BE PER MANUFACTURER'S UL LISTED INSTALLATION INSTRUCTIONS. 11. DUCT SMOKE DETECTORS SHALL BE PROVIDED FOR UNITS PROVIDING MORE 2000 CFM.  DUCT SMOKE DUCT SMOKE DETECTORS SHALL BE PROVIDED FOR UNITS PROVIDING MORE 2000 CFM.  DUCT SMOKE DETECTORS SHALL BE LOCATED ON THE SUPPLY DUCT PRIOR TO ANY BRANCHES AND AIR TERMINALS. 12. CONTROLS: PROVIDE THERMOSTAT IN RETURN AIR DUCT WITH SUBBASE MOUNTED ON THE WALL AS CONTROLS: PROVIDE THERMOSTAT IN RETURN AIR DUCT WITH SUBBASE MOUNTED ON THE WALL AS INDICATED ON DRAWINGS. EACH DUCTLESS SPLIT INDOOR UNIT SHALL BE PROVIDED WITH A WIRED REMOTE CONTROLLER AS INDICATED ON DRAWINGS. PROVIDE CONTROL WIRING PER MANUFACTURER'S WRITTEN INSTRUCTION, RUN CONCEALED IN FINISHED SPACE. 13. VIBRATION ISOLATORS: SPRING ISOLATORS WITH A MINIMUM STATIC DEFLECTION OF 1.0 INCHES OR AS VIBRATION ISOLATORS: SPRING ISOLATORS WITH A MINIMUM STATIC DEFLECTION OF 1.0 INCHES OR AS REQUIRED BY THE MANUFACTURER.  KORFUND VIBRO-ISOLATOR, SERIES VX OR EQUAL.  KORFUND NEOPRENE PAD "KORPAD" OR EQUAL.  14. AFTER THE SYSTEM IS ENERGIZED, OPERATE THE EQUIPMENT TO TEST FOR PROPER OPERATION AND AFTER THE SYSTEM IS ENERGIZED, OPERATE THE EQUIPMENT TO TEST FOR PROPER OPERATION AND TO ADJUST THE DAMPERS.  CLEAN UP EQUIPMENT AS NECESSARY.  FURNISH WRITTEN INSTRUCTIONS FOR NORMAL USAGE OF THE WALL THERMOSTAT CONTROLLER AND OWNER'S RESPONSIBILITIES CONCERNING NORMAL SERVICING OF THE INSTALLED EQUIPMENT.   15. BALANCE, ADJUST, AND TEST:  AN INDEPENDENT TEST AND BALANCE FIRM WHICH IS AABC OR NEBB BALANCE, ADJUST, AND TEST:  AN INDEPENDENT TEST AND BALANCE FIRM WHICH IS AABC OR NEBB CERTIFIED SHALL BE RETAINED FOR CHECK/TEST-START-UP AND TESTING AND BALANCING OF AIR AND WATER SYSTEMS. THE TEST REPORT SHALL BE IN A FORMAT APPROVED FOR SYSTEMS OF THIS TYPE AND COMPLEXITY. QUALIFICATIONS OF INDEPENDENT TEST AND BALANCE FIRM SHALL BE SUBMITTED FOR REVIEW. TAB WORK SHALL COMPLY WITH THE LATEST PROCEDURAL STANDARDS AND SMACNA'S TAB PROCEDURAL GUIDE.  16. TEST MECHANICAL SYSTEMS TO DETERMINE QUANTITATIVE PERFORMANCE.  COMPARE OBSERVED TEST MECHANICAL SYSTEMS TO DETERMINE QUANTITATIVE PERFORMANCE.  COMPARE OBSERVED QUANTITIES WITH DESIGN QUANTITIES.  ADJUST SYSTEMS TO PRODUCE OBSERVED QUANTITIES THAT WILL CONFORM TO DESIGN QUANTITIES WITHIN TOLERANCES SPECIFIED.   
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16. EQUIPMENT AND CONDENSATE DRAINS SHALL BE SCHEDULE 80 PVC PIPE WITH SOLVENT WELDED EQUIPMENT AND CONDENSATE DRAINS SHALL BE SCHEDULE 80 PVC PIPE WITH SOLVENT WELDED JOINTS AND DRAINAGE PATTERN FITTINGS. PROVIDE CLEANOUTS AT EVERY CHANGE IN DIRECTION. ALL ALL INTERIOR CONDENSATE DRAIN PIPING SHALL BE INSULATED WITH MINIMUM 1" ARMAFLEX, PROVIDE PVC PROVIDE PVC OR ALUMINUM JACKET FOR EXTERIOR PIPING. DRAINS SHALL BE ROUTED SO AS NOT TO CREATE A TRIPPING HAZARD. SLOPE LINES AT 1/4-INCH PER FOOT UNLESS OTHERWISE DIRECTED. PROVIDE A SLOPE LINES AT 1/4-INCH PER FOOT UNLESS OTHERWISE DIRECTED. PROVIDE A WATER SEAL WITH WATER COLUMN 1-INCH GREATER THAN THE TOTAL STATIC PRESSURE OF THE FAN IN INCHES OF WATER. TERMINATE AS INDICATED ON DRAWING. 17. REFRIGERANT PIPING:  DIMENSIONS AND MATERIAL REQUIREMENTS FOR PIPE, PIPE FITTINGS AND REFRIGERANT PIPING:  DIMENSIONS AND MATERIAL REQUIREMENTS FOR PIPE, PIPE FITTINGS AND COMPONENTS SHALL CONFORM TO ASHRAE 15 AND ANSI B31.5 AND SHALL BE COMPATIBLE WITH FLUIDS USED AND CAPABLE OF WITHSTANDING THE PRESSURES AND TEMPERATURES OF THE SERVICE.  PIPE, TUBING AND COMPONENTS USED FOR REFRIGERANT SERVICE SHALL BE CLEANED, SEALED, CAPPED OR PLUGGED PRIOR TO SHIPMENT FROM THE MANUFACTURER'S PLANT. TYPE "L" HARD DRAWN COPPER TUBE WITH WROUGHT COPPER FITTINGS BRAZED WITH SILVER OR COPPER PHOSPHORUS ALLOYS. SUCTION LINES SHALL BE INSULATED WITH 1" FLEXIBLE ELASTOMERIC THERMAL INSULATION, ARMAFLEX OR APPROVED  EQUAL.  ALL EXTERIOR INSULATION SHALL BE WRAPPED WITH AN ALUMINUM JACKET. ALL UNDERGROUND INSULATION SHALL BE 1" CELLULAR GLASS WITH PIT WRAP.  PROVIDE PROSET SYSTEMS U.L. FIRE RATED SLEEVE/COUPLING PENETRATORS FOR EACH PIPE PENETRATION PASSING THROUGH FIRE RATED FLOORS, WALLS, PARTITION OR FLOOR CEILING ASSEMBLIES. ALL PENETRATORS SHALL COMPLY WITH ASTM E-814 OR U.L. 1479 FIRE TEST STANDARDS. SLEEVE PENETRATORS SHALL HAVE A BUILT IN ANCHOR RING FOR WATER PROOFING AND ANCHORING INTO CONCRETE POURS OR USE THE SPECIAL FIT CORED HOLE PENETRATOR FOR CORED HOLES. INSTALL INSTALL PIPING SYSTEM IN ACCORDANCE WITH ANSI STANDARD B9.1 AND B31.5 AND WITH ASHRAE RECOMMENDATIONS.  AFTER COMPLETION OF PIPING INSTALLATION AND PRIOR TO INITIAL OPERATION, CONDUCT TESTS ON PIPING SYSTEM. FURNISH MATERIALS AND EQUIPMENT REQUIRED FOR TESTS.  TEST SYSTEMS FOR TIGHTNESS AND IF NECESSARY, CORRECT BY REMAKING OR RE-WELDING JOINTS.  REFRIGERANT SYSTEM TEST PRESSURES FOR TIGHTNESS SHALL NOT BE LESS THAN TEST PRESSURES SPECIFIED IN  ANSI/ASHRAE 15 OR ASME/ANSI B31.5.  AFTER COMPLETION OF LEAK TESTING OF REFRIGERANT SYSTEM, REMOVE ALL AIR AND MOISTURE FROM SYSTEM WITH A HIGH VACUUM PUMP.  PROVIDE INITIAL CHARGE OF R-410A REFRIGERANT.  18. PIPE HANGERS FOR INSULATED PIPE SIZES 1/2" TO 1-1/2" SHALL BE ADJUSTABLE, STEEL, BAND PIPE HANGERS FOR INSULATED PIPE SIZES 1/2" TO 1-1/2" SHALL BE ADJUSTABLE, STEEL, BAND TYPE. PIPE HANGERS FOR INSULATED PIPE SIZES 2" AND OVER SHALL BE ADJUSTABLE, STEEL CLEVIS TYPE. SHIELDS SHALL BE USED WHERE HANGER SUPPORTS INSULATED PIPE. SHIELDS SHALL BE 18 GAGE GALVANIZED STEEL OVER INSULATION 180 DEGREES AND A MINIMUM OF 12 INCHES LONG. PIPE HANGERS FOR BARE PIPE SHALL BE ADJUSTABLE, MALLEABLE STEEL, SPLIT RING TYPE. BARE COPPER PIPE SHALL BE PROTECTED FROM CORROSION BY TRISOLATOR OR SIMILAR PRODUCT. HANGERS SHALL BE LOCATED 12" MAXIMUM FROM ANY CHANGE IN DIRECTION AND SPACED AS FOLLOWS FOR STRAIGHT RUNS. PIPE SIZE MAX.               HANGER SPACING          HANGER ROD DIAMETER 1/2" TO 1-1/4"                   6'                         1/4" 1-1/2" TO 2"                     8'                         1/4" 19. ALL PIPE PENETRATIONS THRU EXISTING OR NEW EXTERIOR WALLS SHALL BE SLEEVED AND WEATHER ALL PIPE PENETRATIONS THRU EXISTING OR NEW EXTERIOR WALLS SHALL BE SLEEVED AND WEATHER PROOFED TO PREVENT LEAKING INTO THE BUILDING.
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