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1. WHERE DUCTWORK, PIPING, OR ANY OTHER MECHANICAL EQUIPMENT IS INSTALLED ABOVE WHERE DUCTWORK, PIPING, OR ANY OTHER MECHANICAL EQUIPMENT IS INSTALLED ABOVE THE CEILING STRUCTURE, SUFFICIENT CLEARANCE SHALL BE PROVIDED BELOW ALL LOW POINTS OF THIS EQUIPMENT FOR THE INSTALLATION OF THE FINISHED CEILING AND ITS STRUCTURE AND ALL CEILING-MOUNTED EQUIPMENT INCLUDING CEILING-MOUNTED MECHANICAL EQUIPMENT, LIGHT FIXTURES, PLUMBING LINES, SPRINKLER HEADS, ETC.  CLEARANCES REQUIRED FOR THE INSTALLATION OF THIS CEILING-MOUNTED EQUIPMENT SHALL BE VERIFIED AND COORDINATED WITH THE GENERAL CONTRACTOR AND ALL INVOLVED SUBCONTRACTORS BEFORE INSTALLING THE MECHANICAL EQUIPMENT. 2. WHERE SPACE IS LIMITED, SUCH AS IN FURRED CEILING SPACES AND CHASES, ROUTES WHERE SPACE IS LIMITED, SUCH AS IN FURRED CEILING SPACES AND CHASES, ROUTES AND CLEARANCES AND INSTALLATION PROCEDURES FOR DUCTWORK, PIPING, VALVES, AND OTHER MECHANICAL EQUIPMENT SHALL BE VERIFIED AND COORDINATED WITH OTHER WORK BEFORE EQUIPMENT IS INSTALLED. 3. ALL STRUCTURAL STEEL AND OTHER MATERIALS REQUIRED FOR OVERHEAD-SUSPENDED ALL STRUCTURAL STEEL AND OTHER MATERIALS REQUIRED FOR OVERHEAD-SUSPENDED MECHANICAL EQUIPMENT SHALL BE PROVIDED BY MECHANICAL CONTRACTOR UNLESS DETAILED ON STRUCTURAL DRAWINGS.  ALL NECESSARY REINFORCING IN BUILDING STRUCTURE SHALL BE PROVIDED BY GENERAL CONTRACTOR. 4. GRILLE AND OTHER EQUIPMENT MOUNTING HEIGHTS WHERE SHOWN ON DRAWINGS ARE GRILLE AND OTHER EQUIPMENT MOUNTING HEIGHTS WHERE SHOWN ON DRAWINGS ARE MEASURED FROM FINISHED FLOOR TO BOTTOM EDGE OF OPENING UNLESS OTHERWISE INDICATED. 5. MOUNT WALL SENSORS WITH SETPOINT ADJUSTMENT 5'-0" ABOVE FINISHED FLOOR. MOUNT WALL SENSORS WITH SETPOINT ADJUSTMENT 5'-0" ABOVE FINISHED FLOOR. 6. IF ANY EQUIPMENT OTHER THAN THAT SHOWN OR SPECIFIED IS FURNISHED, THE IF ANY EQUIPMENT OTHER THAN THAT SHOWN OR SPECIFIED IS FURNISHED, THE CONTRACTOR SHALL VERIFY THAT THE EQUIPMENT CAN BE INSTALLED IN THE SPACE AVAILABLE, INCLUDING PASSAGE THROUGH DOORS AND ACCESS DOORS AND ACCESS TO THOSE PARTS OF THE EQUIPMENT REQUIRING SERVICE. 7. ALL DUCTWORK AND PIPING SHALL BE LOCATED ABOVE NEW OR EXISTING CEILING UNLESS ALL DUCTWORK AND PIPING SHALL BE LOCATED ABOVE NEW OR EXISTING CEILING UNLESS NOTED OTHERWISE. 8. MAXIMUM LENGTH OF FLEXIBLE DUCTS SHALL BE 5 FEET. MAXIMUM LENGTH OF FLEXIBLE DUCTS SHALL BE 5 FEET. 9. RUN CONDENSATE LINE FROM DRAINS ON AIR HANDLING UNITS AS INDICATED ON RUN CONDENSATE LINE FROM DRAINS ON AIR HANDLING UNITS AS INDICATED ON DRAWINGS.  DRAINS SHALL BE SAME SIZE AS TAPPING ON UNIT EXCEPT NOT SMALLER THAN 1" . 10. WHERE EXTERNAL INSULATION IS SHOWN ON DUCTS CONTAINING INTERNAL INSULATION, WHERE EXTERNAL INSULATION IS SHOWN ON DUCTS CONTAINING INTERNAL INSULATION, THE THICKNESS OF THE EXTERNAL INSULATION MAY BE REDUCED BY THE THICKNESS OF THE INTERNAL INSULATION. 11. ALL INTERNAL INSULATION IN DUCTWORK SHALL BE PROTECTED AT UPSTREAM AND ALL INTERNAL INSULATION IN DUCTWORK SHALL BE PROTECTED AT UPSTREAM AND DOWNSTREAM EDGES BY MITERED OFFSETS IN DUCT.  OFFSETS SHALL BE SAME AS THICKNESS OF INSULATION. 12. SEE SPECIFICATIONS FOR DESCRIPTION OF DUCTWORK INSULATION. SEE SPECIFICATIONS FOR DESCRIPTION OF DUCTWORK INSULATION. 13. ALL AIR INTAKE AND DISCHARGE LOUVERS TO EXTERIOR WALLS OF THE BUILDING SHALL ALL AIR INTAKE AND DISCHARGE LOUVERS TO EXTERIOR WALLS OF THE BUILDING SHALL BE FURNISHED BY MECHANICAL CONTRACTOR. 14. ALL DUCTWORK SHOWN LINED SHALL HAVE 1/2" INTERNAL INSULATION.  SEE ALL DUCTWORK SHOWN LINED SHALL HAVE 1/2" INTERNAL INSULATION.  SEE INTERNAL INSULATION.  SEE SPECIFICATIONS. 15. OFFSET DUCTS AND PIPING WHERE NECESSARY TO CLEAR OTHER WORK SUCH AS BEAMS, OFFSET DUCTS AND PIPING WHERE NECESSARY TO CLEAR OTHER WORK SUCH AS BEAMS, PIPES, ELECTRICAL EQUIPMENT, ETC., COORDINATE DUCTWORK INSTALLATION WITH OTHER TRADES TO AVOID SPACE CONFLICTS. 16. ALL CEILING-MOUNTED DIFFUSERS AND GRILLES IN FURRED CEILING SHALL BE ALL CEILING-MOUNTED DIFFUSERS AND GRILLES IN FURRED CEILING SHALL BE SYMMETRICALLY LOCATED WITH RESPECT TO LIGHTING FIXTURES.  DO NOT SCALE DRAWINGS FOR LOCATIONS.  COORDINATE EXACT LOCATIONS WITH ELECTRICAL CONTRACTOR AND REFER TO REFLECTED CEILING PLAN. 17. DUCT SIZES SHOWN ON PLANS INDICATE CLEAR INSIDE DIMENSIONS OF DUCTS, NOT DUCT SIZES SHOWN ON PLANS INDICATE CLEAR INSIDE DIMENSIONS OF DUCTS, NOT INCLUDING ALLOWANCE FOR INTERNAL INSULATION. 18. WHERE ANY PART OF BUILDING IS CUT OR OTHERWISE DISFIGURED TO PERMIT WHERE ANY PART OF BUILDING IS CUT OR OTHERWISE DISFIGURED TO PERMIT INSTALLATION OF NEW EQUIPMENT, THIS PART OF BUILDING SHALL BE REPAIRED OR REPLACED TO MATCH EXISTING. 19. PROVIDE AND INSTALL ACCESS DOORS IN DRYWALL TO MATCH EXISTING FOR ACCESS TO PROVIDE AND INSTALL ACCESS DOORS IN DRYWALL TO MATCH EXISTING FOR ACCESS TO ALL BALANCING DAMPERS AND NEW OR RELOCATED EQUIPMENT. 20. AIR-BALANCE REPORT SHALL ACCOMPANY A SET OF AS-BUILT PLANS INDICATING EXACT AIR-BALANCE REPORT SHALL ACCOMPANY A SET OF AS-BUILT PLANS INDICATING EXACT TO-SCALE LOCATIONS AND FINAL BALANCE AIR RATES.  MAINTAIN A MINIMUM OF ONE INTACT SET OF PROJECT PLANS AND SPECIFICATIONS AT JOB SITE MARKED TO SHOW ALL DEVIATIONS PERMITTED DURING CONSTRUCTION AS THE WORK IS INSTALLED.  ALL MARKS SHALL BE RED IN COLOR, COMPLETE, CLEAR AND LEGIBLE.  
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1.0 GENERAL GENERAL 1.01  THE CONTRACT DOCUMENTS APPLY TO THESE SPECIFICATIONS.   THE CONTRACT DOCUMENTS APPLY TO THESE SPECIFICATIONS.  1.02  PROVIDE ALL NECESSARY LABOR AND MATERIALS FOR THE WORK SHOWN  PROVIDE ALL NECESSARY LABOR AND MATERIALS FOR THE WORK SHOWN ON THE DRAWINGS, WHICH INCLUDES REMOVAL OF EQUIPMENT AND COMPONENTS TO BE REMOVED AS WELL AS INSTALLATION OF HVAC SYSTEMS. 1.03  WORK SHALL MEET REQUIREMENTS OF LOCAL BUILDING CODES AND WORK SHALL MEET REQUIREMENTS OF LOCAL BUILDING CODES AND ORDINANCES, APPLICABLE REQUIREMENTS OF THE VUSBC AND NFPA.   1.04  SUBMIT SHOP DRAWINGS FOR THE FOLLOWING: SUBMIT SHOP DRAWINGS FOR THE FOLLOWING: A. GRILLES, REGISTERS & DIFFUSERS GRILLES, REGISTERS & DIFFUSERS B. HEATING AND AIR CONDITIONING EQUIPMENT HEATING AND AIR CONDITIONING EQUIPMENT C. INSULATION INSULATION 1.05 PLACING IN SERVICE: PLACING IN SERVICE: A. BEFORE BEING PLACED INTO OPERATION, ALL EQUIPMENT REQUIRING  BEFORE BEING PLACED INTO OPERATION, ALL EQUIPMENT REQUIRING  PREOPERATIONAL ATTENTION SHALL BE SERVICED IN ACCORDANCE WITH THE REQUIREMENTS OF THESE SPECIFICATIONS AND THE MANUFACTURER'S RECOMMENDATIONS. B. THIS SERVICING SHALL INCLUDE LUBRICATION, CONTROL CALIBRATIONS THIS SERVICING SHALL INCLUDE LUBRICATION, CONTROL CALIBRATIONS AND ADJUSTMENTS, AND TESTING AND ADJUSTING OF OPERATING CONTROLS. C. AT THE COMPLETION OF PERFORMANCE TEST AND FOLLOWING APPROVAL AT THE COMPLETION OF PERFORMANCE TEST AND FOLLOWING APPROVAL OF TEST RESULTS, THE CONTRACTOR SHALL RECHECK ALL EQUIPMENT AND VERIFY THAT EACH ITEM IS FUNCTIONING CORRECTLY. D. FURNISH ALL NECESSARY EQUIPMENT AND ASSUME ALL COSTS INVOLVED FURNISH ALL NECESSARY EQUIPMENT AND ASSUME ALL COSTS INVOLVED TO PERFORM ALL TESTING, CLEANING, AND BALANCING OPERATIONS REQUIRED. E. TEST, ADJUST AND BALANCE ALL SYSTEMS UNTIL DESIGN FUNCTION AND TEST, ADJUST AND BALANCE ALL SYSTEMS UNTIL DESIGN FUNCTION AND OPERATION ARE ACHIEVED.  THE CONTRACTOR SHALL ENGAGE THE SERVICES OF AN INDEPENDENT CONTRACTOR WHO SPECIALIZES IN THE PRACTICE OF TESTING, ADJUSTING AND BALANCING MECHANICAL EQUIPMENT AND SYSTEMS. 2.0 PRODUCTS PRODUCTS 2.01 DUCTWORK: DUCTWORK: A. DUCT SYSTEMS SHALL BE IN ACCORDANCE WITH SMACNA DUCT DUCT SYSTEMS SHALL BE IN ACCORDANCE WITH SMACNA DUCT CONSTRUCTION STANDARDS, THE NATIONAL FIRE PROTECTION ASSOCIATION AND MANUFACTURER'S RECOMMENDATIONS WHERE APPLICABLE. B. SYSTEMS AND MATERIALS:  LOW VELOCITY A/C (GENERAL USE) SYSTEMS AND MATERIALS:  LOW VELOCITY A/C (GENERAL USE) GALVANIZED STEEL. C. FITTINGS FOR ALL DUCT SYSTEMS SHALL BE OF THE SAME MATERIAL AS FITTINGS FOR ALL DUCT SYSTEMS SHALL BE OF THE SAME MATERIAL AS THE DUCT. D. MATERIALS:  GALVANIZED STEEL SHALL MEET REQUIREMENTS OF ASTM MATERIALS:  GALVANIZED STEEL SHALL MEET REQUIREMENTS OF ASTM A-527, "STEEL SHEET, ZINC COATED BY THE HOT-DIP PROCESS, LOC-FORMING QUALITY."  MANUAL DAMPER OPERATORS SHALL BE LOCKING TYPE AS MANUFACTURED BY VENTFABRICS, INC. OR YOUNG REGULATOR COMPANY. E. FLEXIBLE AIR DUCT SHALL BE FLEXMASTER TYPE 8M INSULATED FLEXIBLE AIR DUCT SHALL BE FLEXMASTER TYPE 8M INSULATED FLEXIBLE DUCT.  THE COMPLETE DUCT SHALL CONFORM TO NFPA 90A AND BE LISTED BY UNDERWRITER'S LABORATORIES AS 181 CLASS 1 AIR DUCT. F. JOINT AND SEAM SEALANTS SHALL BE UL CLASSIFIED WITH A JOINT AND SEAM SEALANTS SHALL BE UL CLASSIFIED WITH A FLAME-SPREAD RATING OF 25 OR LESS AND SMOKE-DEVELOPMENT RATING OF 50 OR LESS WHEN APPLIED TO GALVANIZED STEEL. G. ALL NECESSARY ALLOWANCES AND PROVISIONS SHALL BE MADE FOR ALL NECESSARY ALLOWANCES AND PROVISIONS SHALL BE MADE FOR BEAMS, CONDUITS, PIPING AND OTHER OBSTRUCTIONS OF THE BUILDING.  WHERE NECESSARY TO AVOID OBSTRUCTIONS, THE DUCTS SHALL BE TRANSFORMED, OFFSET, RAISED OR LOWERED WITH THE REQUIRED FREE AREA BEING MAINTAINED. H. PROVIDE FLEXIBLE CONNECTIONS BETWEEN THE HVAC UNITS AND SHEET PROVIDE FLEXIBLE CONNECTIONS BETWEEN THE HVAC UNITS AND SHEET METAL DUCTWORK.  2.02 PIPE AND PIPE FITTINGS PIPE AND PIPE FITTINGS A. COPPER TUBE TYPE ACR:  ASTM B280. COPPER TUBE TYPE ACR:  ASTM B280. B. PVC PIPE:  SCH. 40, GRADE PVC 2116:  ASTM D1785 AND ASTM PVC PIPE:  SCH. 40, GRADE PVC 2116:  ASTM D1785 AND ASTM D2241. 2.03 PIPING SYSTEM SHALL BE SUPPORTED IN ACCORDANCE WITH ANSI B31.1 "POWER PIPING" SO AS TO MAINTAIN REQUIRED PITCH OF LINES, PREVENT VIBRATION AND PROVIDE FOR EXPANSION AND CONTRACTION MOVEMENT.
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3.0 EXECUTION EXECUTION 3.01 TEST FIELD-ASSEMBLED REFRIGERANT PIPING AND APPARATUS FOR ONE TEST FIELD-ASSEMBLED REFRIGERANT PIPING AND APPARATUS FOR ONE HOUR WITH DRY CARBON DIOXIDE OR NITROGEN, PLUS A SMALL AMOUNT OF REFRIGERANT.  TEST PRESSURES SHALL BE IN ACCORDANCE WITH THE AMERICAN STANDARD SAFETY CODE FOR MECHANICAL REFRIGERATION.   3.02 DUCT SYSTEMS SHALL BE BALANCED TO PROVIDE AIR QUANTITIES WITHIN DUCT SYSTEMS SHALL BE BALANCED TO PROVIDE AIR QUANTITIES WITHIN TEN (10) PERCENT OF SPECIFIED REQUIREMENTS.  FOR OUTLETS LESS THAN 75 CFM, THE TOLERANCE SHALL BE +/- TWENTY (20) PERCENT, UNLESS OTHERWISE NOTED. 
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