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1. MOTOR CONTROLLERS, MOTOR STARTERS & DISCONNECTS SHALL BE FURNISHED BY MOTOR CONTROLLERS, MOTOR STARTERS & DISCONNECTS SHALL BE FURNISHED BY THE MECHANICAL CONTRACTOR FOR INSTALLATION BY THE ELECTRICAL CONTRACTOR. FOR BOILER ROOMS THE MECHANICAL CONTRACTOR SHALL PROVIDE EMERGENCY BOILER SHUT-DOWN SWITCHES AT EACH BOILER ROOM DOOR AND PROVIDE LOCAL DISCONNECT SWTICHES WITH LOCKABLE COVER AT EACH BOILER.  2. POWER WIRING TO MECHANICAL EQUIPMENT, MOTOR CONTROLLERS AND CONTROL PANELS SHALL POWER WIRING TO MECHANICAL EQUIPMENT, MOTOR CONTROLLERS AND CONTROL PANELS SHALL BE PROVIDED BY THE ELECTRICAL CONTRACTOR. THE MECHANICAL CONTRACTOR SHALL COORDINATE THE POWER REQUIREMENTS OF ALL EQUIPMENT WITH THE ELECTRICAL CONTRACTOR PRIOR TO BID. THE MECHANICAL CONTRACTOR SHALL COORDINATE THE POWER REQUIREMENTS AND QUANTITY OF ALL CONTROLLERS AND END DEVICES WITH THE ELECTRICAL CONTRACTOR PRIOR TO BID. ALLOCATE THE REQUIRED NUMBER OF CIRCUITS AND ASSOCIATED WIRING PER THE ATC SYSTEM REQURIEMENTS. ADDITIONAL COST SHALL FOR EQUIPMENT, END DEVICE, AND CONTROL POWER SHALL NOT BE PERMITTED. 3. HVAC CONTROL WIRING SHALL BE PROVIDED BY THE MECHANICAL CONTRACTOR. HVAC CONTROL WIRING SHALL BE PROVIDED BY THE MECHANICAL CONTRACTOR. 4. DUCTWORK AND PIPING LAYOUTS ARE SCHEMATIC DIAGRAMS AND ARE INTENDED TO DUCTWORK AND PIPING LAYOUTS ARE SCHEMATIC DIAGRAMS AND ARE INTENDED TO SHOW GENERAL ARRANGEMENT, SIZE AND CAPACITY AND DO NOT INDICATE WHICH PIPE OR DUCT IS ABOVE OR BELOW THE OTHER. ALL OFFSETS ARE NOT NECESSARILY SHOWN, CONTRACTOR SHALL ARRANGE AND COORDINATE THE WORK, FURNISH NECESSARY OFFSETS, VALVES, VENTS, AND FITTINGS TO AVOID CONFLICT WITH OTHER MECHANICAL AND ELECTRICAL SERVICES AND STRUCTURAL AND ARCHITECTURAL ELEMENTS WITHOUT ADDITIONAL COST TO THE OWNER. IF AREAS OF CONFLICT ARE ENCOUNTERED, THE ARCHITECT SHALL BE NOTIFIED AND CONTRACTORS RECOMMENDATIONS SHALL BE SUBMITTED TO THE ARCHITECT FOR APPROVAL BEFORE WORK HAS BEGUN. 5. ENTIRE INSTALLATION SHALL COMPLY WITH ALL LOCAL AND STATE CODES AND OTHER ENTIRE INSTALLATION SHALL COMPLY WITH ALL LOCAL AND STATE CODES AND OTHER AUTHORITIES HAVING JURISDICTION. 6. CONTRACTOR SHALL SECURE AND PAY FOR ALL REQUIRED PERMITS AND SHALL CONTRACTOR SHALL SECURE AND PAY FOR ALL REQUIRED PERMITS AND SHALL ARRANGE ALL REQUIRED INSPECTIONS. 7. PROPER FIRE PROTECTION MEASURES, SATISFACTORY TO THE LOCAL FIRE DEPARTMENT PROPER FIRE PROTECTION MEASURES, SATISFACTORY TO THE LOCAL FIRE DEPARTMENT SHALL BE TAKEN WHEN WELDING OR CUTTING WITH TORCHES OR ELECTRIC ARC. 8. PROVIDE FLEXIBLE CONNECTIONS ON ALL ROTATING EQUIPMENT. PROVIDE FLEXIBLE CONNECTIONS ON ALL ROTATING EQUIPMENT. 9. CONTRACTOR SHALL PROVIDE ALL NECESSARY MISCELLANEOUS SUPPORTS FOR ALL CONTRACTOR SHALL PROVIDE ALL NECESSARY MISCELLANEOUS SUPPORTS FOR ALL EQUIPMENT, PIPING, CONDUIT, AND DUCTWORK. SUSPEND FROM SLAB, STEEL, WALL, OR TRUSS WORK. 10. BALANCE AND CERTIFY ALL AIR AND WATER FLOWS AS PER SPECIFICATIONS. REFER TO BALANCE AND CERTIFY ALL AIR AND WATER FLOWS AS PER SPECIFICATIONS. REFER TO DRAWINGS FOR CFM REQUIREMENTS. 11. CONTRACTOR SHALL COORDINATE HIS WORK WITH THE WORK OF ALL OTHER TRADES CONTRACTOR SHALL COORDINATE HIS WORK WITH THE WORK OF ALL OTHER TRADES AND THE FIELD CONDITIONS. 12. ALL AIR MOVING DEVICES, INCLUDING NOT LIMITED TO, AIR HANDLING UNITS AND AIR ALL AIR MOVING DEVICES, INCLUDING NOT LIMITED TO, AIR HANDLING UNITS AND AIR CONDITIONING UNITS MUST COMPLY WITH AMCA STANDARD 210 AND ASHRAE. 13. CONTRACTOR SHALL ENSURE THAT ALL MECHANICAL DEVICES WILL BE INSTALLED IN A CONTRACTOR SHALL ENSURE THAT ALL MECHANICAL DEVICES WILL BE INSTALLED IN A LOCATION WHICH AFFORDS ACCESSIBILITY FOR MAINTENANCE AND REPAIR. COORDINATE INSTALLATION AMONG ALL TRADES TO AVOID INTERFERENCE, AND LOCATE EQUIPMENT TO MEET OR EXCEED CLEARANCE RECOMMENDED BY THE MANUFACTURER. PRIOR TO PROJECT COMPLETION, REPRESENTATIVES OF OWNER AND JOHNSON & URBAN, LLC CONSULTING ENGINEERS WILL REVIEW EACH INSTALLATION AND WILL DIRECT CHANGES WHENEVER ACCESS OR SERVICEABILITY IS, IN THEIR OPINION, UNACCEPTABLE. 14. FURNISH LOCAL DISCONNECT SWITCHES FOR ALL ELECTRICALLY DRIVEN HVAC FURNISH LOCAL DISCONNECT SWITCHES FOR ALL ELECTRICALLY DRIVEN HVAC EQUIPMENT. DISCONNECT SWITCH SHALL BE IN ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS. 15. WALL MOUNTED THERMOSTAT LOCATIONS SHALL BE COORDINATED WITH THE OWNER AND WALL MOUNTED THERMOSTAT LOCATIONS SHALL BE COORDINATED WITH THE OWNER AND ARCHITECT'S FURNITURE PLANS PRIOR TO INSTALLATION. 16. THERMOSTAT WIRING SHALL BE INSTALLED IN CONCEALED SPACE, WALL OR CHASE. THERMOSTAT WIRING SHALL BE INSTALLED IN CONCEALED SPACE, WALL OR CHASE. 17. ALL MECHANICAL COMPONENTS LOCATED BEHIND WALLS/CHASES/HARD CEILINGS ALL MECHANICAL COMPONENTS LOCATED BEHIND WALLS/CHASES/HARD CEILINGS REQUIRING ACCESS SHALL BE PROVIDED WITH METAL ACCESS DOORS AT WALL/CEILING SURFACES. THESE COMPONENTS SHALL INCLUDE BUT NOT BE LIMITED TO VALVES, ACTUATORS, VOLUME DAMPERS, FIRE DAMPERS, SMOKE DAMPERS AND COMBINATION FIRE/SMOKE DAMPERS. ACCESS DOOR SHALL MATCH FIRE RATING OF WALL/CHASE. COORDINATE FULL REQUIREMENTS WITH ARCHITECT. MINIMUM DOOR SIZE SHALL BE 8x8 FOR HAND/ARM ACCESS AND 16x16 FOR HEAD/ARM ACCESS. 18. ALL INSULATION PROVIDED FOR THE PROJECT MUST MEET A MAXIMUM FLAME SPREAD ALL INSULATION PROVIDED FOR THE PROJECT MUST MEET A MAXIMUM FLAME SPREAD RATING OF 25 AND SMOKE DEVELOPED OF 50 OR LESS, AS TESTED IN ACCORDANCE WITH ASTM, NFPA & U.L. GUIDELINES. 19. ALL EQUIPMENT FOR THIS PROJECT SHALL BE LISTED BY A NATIONALLY RECOGNIZED ALL EQUIPMENT FOR THIS PROJECT SHALL BE LISTED BY A NATIONALLY RECOGNIZED TESTING LABORATORY. 20. COORDINATION DRAWINGS SHALL BE PREPARED AT A MINIMUM 1/4 SCALE AND SHALL COORDINATION DRAWINGS SHALL BE PREPARED AT A MINIMUM 1/4 SCALE AND SHALL INDICATE ALL TRADES. SUBMIT COORDINATION DRAWINGS TO ENGINEER FOR APPROVAL PRIOR TO BEGINNING ANY WORK. 21. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PREPARATION AND SUBMISSION OF THE THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PREPARATION AND SUBMISSION OF THE NECESSARY FORM-WORK FOR THE PURPOSES OF SECURING SMART-START REBATES FOR THE HVAC EQUIPMENT, MOTORS AND SYSTEMS. CONTRACTOR SHALL INCLUDE THIS WORK AS PART OF THEIR BID. 22. AMERICAN MANUFACTURED PRODUCTS SHALL BE USED WHERE POSSIBLE FOR ALL WORK IN  AMERICAN MANUFACTURED PRODUCTS SHALL BE USED WHERE POSSIBLE FOR ALL WORK IN  ACCORDANCE WITH NJAC 40A:11-18. CONTRACTOR SHALL VERIFY THAT ALL SUBMITTED   EQUIPMENT FOR ALL CONTRACTS FOR COUNTY OR MUNICIPAL WORK OR FOR WORK FOR WHICH IT WILL PAY ANY PART OF THE COST, OR WORK WHICH BY CONTRACT OR ORDINANCE IT WILL  ULTIMATELY OWN AND MAINTAIN, THAT ONLY MANUFACTURED PRODUCTS OF THE UNITED STATES, WHEREVER AVAILABLE, BE USED IN SUCH WORK. ANY SUBSTITUTIONS OF BASIS OF DESIGN  EQUIPMENT SHALL BE VERIFIED BY CONTRACTOR TO CONFORM TO THE ABOVE NOTED   REQUIREMENTS.
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1. SCOPE OF WORK SCOPE OF WORK A. CONTRACTOR SHALL SUPPLY ALL LABOR, MATERIALS, EQUIPMENT, AND SERVICES CONTRACTOR SHALL SUPPLY ALL LABOR, MATERIALS, EQUIPMENT, AND SERVICES NECESSARY TO COMPLETE  ALL REMOVALS AND RENOVATION WORK AS SHOWN ON ALL REMOVALS AND RENOVATION WORK AS SHOWN ON THE CONTRACT DRAWINGS AND CALLED FOR IN THE  SPECIFICATIONS. THE WORK SHALL SPECIFICATIONS. THE WORK SHALL INCLUDE BUT IS NOT LIMITED TO THE FOLLOWING:  B. DISCONNECT, DEMOLISH, AND REMOVE ALL EXISTING DUCTWORK, PIPING, INSULATION, DISCONNECT, DEMOLISH, AND REMOVE ALL EXISTING DUCTWORK, PIPING, INSULATION, EQUIPMENT, AND OTHER ASSOCIATED ITEMS. C. CAPPING ALL EXISTING PIPING NOT BEING REUSED (AT THE MAINS). WHERE REMOVAL CAPPING ALL EXISTING PIPING NOT BEING REUSED (AT THE MAINS). WHERE REMOVAL OF PIPING LEAVES OPEN CONNECTIONS, PROVIDE SCREWED CAPS OR PLUGS OR WELDED CAPS TO CLOSE SUCH CONNECTIONS. D. CAPPING ALL EXISTING DUCTWORK NOT BEING REUSED (AT THE MAINS).  CAPPING ALL EXISTING DUCTWORK NOT BEING REUSED (AT THE MAINS).  E. INSULATE DUCT CAPS AND PIPE CAPS TO MATCH THE EXISTING INSULATION. INSULATE DUCT CAPS AND PIPE CAPS TO MATCH THE EXISTING INSULATION. F. CAPPING ALL OPENINGS CREATED BY THE REMOVAL OF ROOFTOP HVAC EQUIPMENT. CAPPING ALL OPENINGS CREATED BY THE REMOVAL OF ROOFTOP HVAC EQUIPMENT. PROVIDE INSULATED CURB CAPS FOR ALL REMOVED ROOF FANS, ROOFTOP UNITS, ETC.  INSULATED CURB CAPS SHALL BE BRACED FROM BELOW AND SHALL BE CAPABLE OF WITH STANDING LIVE LOAD. PROVIDE NECESSARY FLASHING AND COORDINATE WITH ROOFING CONTRACTOR AND/OR EXISTING ROOF GUARANTEE.  G. PROVIDE ADDITIONAL HANGERS AND OTHER SUPPORTS AS REQUIRED BY THE REMOVAL PROVIDE ADDITIONAL HANGERS AND OTHER SUPPORTS AS REQUIRED BY THE REMOVAL OF EXISTING PIPING AND/OR DUCTWORK. ALL REMAINING PIPING AND/OR DUCTWORK SHALL BE SUPPORTED IN ACCORDANCE WITH THE SPECIFICATIONS.  H. REMOVAL OF HVAC EQUIPMENT'S ASSOCIATED CONCRETE PADS. REMOVAL OF HVAC EQUIPMENT'S ASSOCIATED CONCRETE PADS. 2. VERIFICATION OF FIELD CONDITIONS VERIFICATION OF FIELD CONDITIONS A. LOCATION, SIZE, AND DIMENSIONS OF EXISTING EQUIPMENT, PIPING, DUCTWORK, AND LOCATION, SIZE, AND DIMENSIONS OF EXISTING EQUIPMENT, PIPING, DUCTWORK, AND ACCESSORIES SHOWN ARE APPROXIMATE. NOT ALL EXISTING PIPING, DUCTWORK AND EQUIPMENT ARE SHOWN ON DRAWINGS.  B. CONTRACTOR SHALL VERIFY EXACT LOCATIONS AND DIMENSIONS OF EXISTING CONTRACTOR SHALL VERIFY EXACT LOCATIONS AND DIMENSIONS OF EXISTING EQUIPMENT, PIPING, DUCTWORK AND ACCESSORIES IN FIELD PRIOR TO PREPARATION OF DETAILED SHOP DRAWINGS AND ANY REMOVALS AND RELOCATIONS. 3. SEQUENCING & SCHEDULING SEQUENCING & SCHEDULING A. EXISTING MECHANICAL SYSTEMS NOT RELATED TO NEW CONSTRUCTION SHALL REMAIN IN EXISTING MECHANICAL SYSTEMS NOT RELATED TO NEW CONSTRUCTION SHALL REMAIN IN SERVICE UNLESS  OTHERWISE NOTED. OTHERWISE NOTED. B. CONTRACTOR SHALL COORDINATE ALL REQUIRED REMOVAL AND RELOCATIONS OF CONTRACTOR SHALL COORDINATE ALL REQUIRED REMOVAL AND RELOCATIONS OF MECHANICAL SYSTEMS IN THE EXISTING BUILDING, RELATED TO NEW CONSTRUCTION, AS SHOWN ON CONTRACT DRAWINGS.  C. PROVIDE RELOCATIONS, REMOVALS AND RE-ROUTING OF ANY EXISTING EQUIPMENT THAT PROVIDE RELOCATIONS, REMOVALS AND RE-ROUTING OF ANY EXISTING EQUIPMENT THAT INTERFERES WITH INSTALLATION OF THE NEW EQUIPMENT. COORDINATE IN ADVANCE AND OBTAIN OWNERS APPROVAL FOR THESE RELOCATIONS, EITHER TEMPORARY OR PERMANENT.  D. CONTRACTOR TO REMOVE EXISTING PARTITIONS, CEILING TILES AND SUPPORTS AS CONTRACTOR TO REMOVE EXISTING PARTITIONS, CEILING TILES AND SUPPORTS AS NECESSARY TO PERFORM REMOVALS AND NEW INSTALLATION IN EXISTING AREAS. REINSTALL EXISTING AND REPLACE THOSE DAMAGED DUE TO THE NEW WORK. 4. COORDINATION WITH OWNER COORDINATION WITH OWNER E. THE CONTRACTOR SHALL CAREFULLY INSPECT ALL AREAS INVOLVED WITH REMOVALS THE CONTRACTOR SHALL CAREFULLY INSPECT ALL AREAS INVOLVED WITH REMOVALS AND PROVIDE THE PROPER COORDINATION AND MANPOWER REQUIRED FOR AN EFFICIENT OPERATION WITHOUT INTERFERING WITH THE BUILDING FUNCTION.  F. EQUIPMENT AND MATERIALS DESIRED BY THE OWNER SHALL BE DELIVERED BY THE EQUIPMENT AND MATERIALS DESIRED BY THE OWNER SHALL BE DELIVERED BY THE CONTRACTOR TO AN ON-SITE STORAGE LOCATION DESIGNATED BY THE OWNER.  G. REMOVED EQUIPMENT AND MATERIALS NOT DESIRED BY THE OWNER SHALL BECOME REMOVED EQUIPMENT AND MATERIALS NOT DESIRED BY THE OWNER SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE PROMPTLY REMOVED FROM THE SITE.  5. DISPOSAL OF MATERIALS REMOVED DISPOSAL OF MATERIALS REMOVED A. CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF ALL DEBRIS RESULTING FROM CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF ALL DEBRIS RESULTING FROM DEMOLITION WORK AND  CONSTRUCTION FOR THIS PROJECT. THIS WILL INCLUDE, BUT CONSTRUCTION FOR THIS PROJECT. THIS WILL INCLUDE, BUT NOT BE LIMITED TO PROVISIONS FOR PORTABLE CONTAINERS (DUMPSTERS) AND ALL CARTAGE AND DUMPING FEES. B. THE CONTRACTOR SHALL AT ALL TIMES MAINTAIN ALL AREAS IN AND ABOUT THE WORK THE CONTRACTOR SHALL AT ALL TIMES MAINTAIN ALL AREAS IN AND ABOUT THE WORK IN A NEAT AND SAFE  CONDITION. TRASH AND OTHER WASTE RESULTING FROM THE CONDITION. TRASH AND OTHER WASTE RESULTING FROM THE WORK SHALL BE REMOVED FROM THE SITE BY THE CONTRACTOR. USE OF THE OWNER'S TRASH RECEPTACLES IS FORBIDDEN FOR DISPOSAL OF ANY  REMOVALS, REMOVALS, RUBBISH, OR WASTE RESULTING FROM WORK UNDER THIS CONTRACT. C. THE CONTRACTOR SHALL BE RESPONSIBLE FOR SAFE DISPOSAL AT HIS COST IN THE CONTRACTOR SHALL BE RESPONSIBLE FOR SAFE DISPOSAL AT HIS COST IN ACCORDANCE WITH ANY  APPLICABLE STATE OR FEDERAL REGULATION. APPLICABLE STATE OR FEDERAL REGULATION. D. REMOVAL AND DISPOSAL OF REFRIGERANT SHALL BE IN ACCORDANCE WITH NJDEP REMOVAL AND DISPOSAL OF REFRIGERANT SHALL BE IN ACCORDANCE WITH NJDEP REGULATIONS. THE CONTRACTOR SHALL COMPLY WITH SECTION 608 OF THE CLEAN AIR ACT, WHICH IS AN EPA REGULATION TO LIMIT THE RELEASES OF ENVIRONMENTALLY HARMFUL REFRIGERANTS INTO THE ENVIRONMENT DURING THE MAINTENANCE, SERVICE, REPAIR OR DISPOSAL OF AIR CONDITIONING AND REFRIGERATION EQUIPMENT TO THE "LOWEST ACHIEVABLE LEVEL". 6. DAMAGES  DAMAGES  A. CONTRACTOR SHALL EXERCISE SPECIAL CARE NOT TO DAMAGE ANY OF THE OWNERS' CONTRACTOR SHALL EXERCISE SPECIAL CARE NOT TO DAMAGE ANY OF THE OWNERS' FACILITIES OR EQUIPMENT WHILE PERFORMING CONSTRUCTION WORK. CONTRACTOR WILL BE HELD RESPONSIBLE FOR ANY DAMAGE THAT OCCURS. B. ANY EXISTING OR NEW CONSTRUCTION THAT IS DAMAGED DURING THE COURSE OF THE ANY EXISTING OR NEW CONSTRUCTION THAT IS DAMAGED DURING THE COURSE OF THE MECHANICAL WORK SHALL BE RESTORED TO ITS ORIGINAL CONDITION BY THE MECHANICAL CONTRACTOR. C. CONTRACTOR SHALL PROVIDE AND INSTALL NEW INSULATION FOR ALL EXISTING DUCT CONTRACTOR SHALL PROVIDE AND INSTALL NEW INSULATION FOR ALL EXISTING DUCT AND PIPE INSULATION THAT IS DAMAGED DUE TO THE IMPLEMENTATION OF THIS CONTRACT. 7. CUTTING & PATCHING CUTTING & PATCHING A. CONTRACTOR SHALL PERFORM ALL CUTTING AND PATCHING AS REQUIRED UNDER THIS CONTRACTOR SHALL PERFORM ALL CUTTING AND PATCHING AS REQUIRED UNDER THIS CONTRACT, INCLUDING WORK DUE TO EQUIPMENT, PIPING, AND DUCTWORK REMOVALS TO MATCH ADJACENT CONSTRUCTION.  B. PATCH AND SEAL OPENINGS WITH APPROVED MATERIALS TO MAINTAIN EXISTING FIRE PATCH AND SEAL OPENINGS WITH APPROVED MATERIALS TO MAINTAIN EXISTING FIRE AND/OR SMOKE RESISTANCE RATINGS OF THE EXISTING STRUCTURE.  C. SEAL ROOF AND EXTERIOR WALL OPENINGS WEATHER AND AIR TIGHT. SEAL ROOF AND EXTERIOR WALL OPENINGS WEATHER AND AIR TIGHT. D. PATCH ALL WALL, ROOF AND FLOOR OPENINGS AS NECESSARY DUE TO PIPING, PATCH ALL WALL, ROOF AND FLOOR OPENINGS AS NECESSARY DUE TO PIPING, DUCTWORK, OR EQUIPMENT REMOVALS TO MATCH EXISTING ADJACENT CONSTRUCTION.  8. RESTORING SURFACE FINISHES RESTORING SURFACE FINISHES A. WHERE CONCRETE PADS ARE REMOVED OR ATTACHMENTS TO FLOORS, WALLS, AND WHERE CONCRETE PADS ARE REMOVED OR ATTACHMENTS TO FLOORS, WALLS, AND CEILINGS ARE REMOVED, THE FLOORS, WALLS, AND CEILINGS SHALL BE PATCHED AND FINISHED AS NECESSARY TO PROVIDE A SMOOTH FINISHED SURFACE, INCLUDING PAINT, TO MATCH THE ADJACENT FINISHES OF THE SURROUNDING AREA. 9. CONTROLS CONTROLS A. REMOVE CONTROLS, WHICH DO NOT REMAIN AS PART OF THE BUILDING AUTOMATION REMOVE CONTROLS, WHICH DO NOT REMAIN AS PART OF THE BUILDING AUTOMATION SYSTEM, ALL ASSOCIATED ABANDONED WIRING AND CONDUIT, AND ALL ASSOCIATED PNEUMATIC TUBING. THE OWNER WILL INFORM THE CONTRACTOR OF ANY EQUIPMENT, WHICH IS TO BE REMOVED, THAT WILL REMAIN THE PROPERTY OF THE OWNER. ALL OTHER EQUIPMENT, WHICH IS REMOVED, WILL BE DISPOSED OF BY THE CONTRACTOR.
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HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424

AutoCAD SHX Text
HVAC DESIGN CRITERIA  1. APPLICABLE CODES AND REFERENCES: APPLICABLE CODES AND REFERENCES: A. INTERNATIONAL BUILDING CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. INTERNATIONAL BUILDING CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. B. INTERNATIONAL MECHANICAL CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. INTERNATIONAL MECHANICAL CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. C. INTERNATIONAL FUEL GAS CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. INTERNATIONAL FUEL GAS CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. D. ASHRAE 90.1, 2019 - LATEST ADOPTED NEW JERSEY EDITION. ASHRAE 90.1, 2019 - LATEST ADOPTED NEW JERSEY EDITION. E. NATIONAL STANDARD PLUMBING CODE, 2021. NATIONAL STANDARD PLUMBING CODE, 2021. F. NFPA No. 90A - AIR CONDITIONING AND VENTILATING SYSTEMS. NFPA No. 90A - AIR CONDITIONING AND VENTILATING SYSTEMS. G. ASHRAE HANDBOOKS - AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND AIR CONDITIONING ASHRAE HANDBOOKS - AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND AIR CONDITIONING ENGINEERS. H. UNIFORM CONSTRUCTION CODE OF NEW JERSEY. UNIFORM CONSTRUCTION CODE OF NEW JERSEY. 2. SUMMER OUTDOOR DESIGN CONDITIONS (1.0% FOR NEWARK, NJ PER ASHRAE 90.1 - 2019): SUMMER OUTDOOR DESIGN CONDITIONS (1.0% FOR NEWARK, NJ PER ASHRAE 90.1 - 2019): A. DRY BULB: 91 DEG. F.  DRY BULB: 91 DEG. F.  B. WET BULB: 74 DEG. F.  WET BULB: 74 DEG. F.  3. SUMMER INDOOR DESIGN CONDITIONS: SUMMER INDOOR DESIGN CONDITIONS: A. DRY BULB: 75 DEG. F. (+/- 2 DEG. F.) DRY BULB: 75 DEG. F. (+/- 2 DEG. F.) B. RELATIVE HUMIDITY: 50% RELATIVE HUMIDITY: 50% 4. WINTER OUTDOOR DESIGN CONDITIONS (1.0% FOR NEWARK, NJ PER ASHRAE 90.1 - 2019): WINTER OUTDOOR DESIGN CONDITIONS (1.0% FOR NEWARK, NJ PER ASHRAE 90.1 - 2019): A. DRY BULB: 11 DEG. F.  DRY BULB: 11 DEG. F.  5. WINTER INDOOR DESIGN CONDITIONS: WINTER INDOOR DESIGN CONDITIONS: A. DRY BULB: 70 DEG. F. (+/- 2 DEG. F.) DRY BULB: 70 DEG. F. (+/- 2 DEG. F.) B. RELATIVE HUMIDITY: NO MINIMUM HUMIDITY CONTROL PROVIDED RELATIVE HUMIDITY: NO MINIMUM HUMIDITY CONTROL PROVIDED 6. VENTILATION: VENTILATION: A. OUTSIDE AIR VENTILATION DESIGN AIR QUANTITIES WILL BE AS REQUIRED BY THE OUTSIDE AIR VENTILATION DESIGN AIR QUANTITIES WILL BE AS REQUIRED BY THE INTERNATIONAL MECHANICAL CODE, 2021 - LATEST ADOPTED NEW JERSEY EDITION. 7. FILTRATION: FILTRATION: A. MINIMUM MERV 8 FILTER MEDIA.  MINIMUM MERV 8 FILTER MEDIA.  BASIC MECHANICAL MATERIALS & METHODS  1. THE CONTRACTOR SHALL FURNISH ALL EQUIPMENT AND MATERIALS AS INDICATED ON THE CONTRACT THE CONTRACTOR SHALL FURNISH ALL EQUIPMENT AND MATERIALS AS INDICATED ON THE CONTRACT DRAWINGS AND THESE SPECIFICATIONS. 2. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE LATEST ADOPTED EDITIONS OF THE UNIFORM ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE LATEST ADOPTED EDITIONS OF THE UNIFORM CONSTRUCTION CODE OF NEW JERSEY, IBC, NFPA, ASHRAE, AND ALL OTHER APPLICABLE CODES. 3. ALL NEW EQUIPMENT AND MATERIAL SHALL BE FREE OF DEFECTS AND SHALL PERFORM AS ALL NEW EQUIPMENT AND MATERIAL SHALL BE FREE OF DEFECTS AND SHALL PERFORM AS INTENDED. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS OF ALL MAJOR MANUFACTURED ITEMS REQUIRED ON THIS PROJECT. SHEET METAL SHOP DRAWINGS SHALL BE SUBMITTED MINIMUM ¼" SCALE. SHOP DRAWINGS SHALL ILLUSTRATE COORDINATION OF ALL TRADES INVOLVED IN THE PROJECT. SHOP DRAWINGS SHALL BE COMPLETE IN ALL RESPECTS, INCORPORATING AND IDENTIFYING ALL INFORMATION REQUIRED FOR THE EVALUATION OF THE PROPOSED MECHANICAL EQUIPMENT AND SYSTEM'S COMPLIANCE WITH THE CONTRACT DOCUMENTS. PARTIAL, INCOMPLETE OR ILLEGIBLE SUBMISSIONS WILL BE RETURNED TO THE CONTRACTOR WITHOUT REVIEW FOR RESUBMITTAL.  4. THE CONTRACTOR SHALL VISIT THE SITE AND INSPECT THE EXISTING INSTALLATION PRIOR TO THE CONTRACTOR SHALL VISIT THE SITE AND INSPECT THE EXISTING INSTALLATION PRIOR TO SUBMITTING A PROPOSAL FOR WORK. HE SHALL INVESTIGATE ALL CONDITIONS AND DIMENSIONS AND INCLUDE IN HIS PRICE THE COST FOR OVERCOMING ALL DIFFICULTIES DUE TO FIELD CONDITIONS. NO PART OF THE WORK SHALL BEGIN BEFORE EXISTING CONDITIONS ARE CAREFULLY CHECKED AND ALL DISCREPANCIES ARE REPORTED TO THE ARCHITECT OR ENGINEER. 5. THE CONTRACTOR SHALL PAY ALL FEES AND OBTAIN ALL PERMITS REQUIRED FOR CONSTRUCTION THE CONTRACTOR SHALL PAY ALL FEES AND OBTAIN ALL PERMITS REQUIRED FOR CONSTRUCTION AND SHALL ARRANGE ALL REQUIRED INSPECTIONS. 6. ALL WORK SHALL BE DONE DURING NORMAL WORKING HOURS UNLESS OTHERWISE REQUESTED BY ALL WORK SHALL BE DONE DURING NORMAL WORKING HOURS UNLESS OTHERWISE REQUESTED BY OWNER. 7. THE DRAWINGS DO NOT INDICATE ALL EQUIPMENT, PIPING, DUCTWORK AND CONDUIT LOCATED WITHIN THE DRAWINGS DO NOT INDICATE ALL EQUIPMENT, PIPING, DUCTWORK AND CONDUIT LOCATED WITHIN THE SPACE OR ABOVE THE CEILING. THE CONTRACTOR SHALL COORDINATE HIS WORK WITH ALL OTHER TRADES PRIOR TO FABRICATION OF PIPING AND DUCTWORK AND INSTALLATION OF EQUIPMENT. THE CONTRACTOR SHALL, AT NO ADDITIONAL EXPENSE TO THE OWNER, MAKE ANY REQUIRED CHANGES AS A RESULT OF A FAILURE TO COORDINATE HIS WORK WITH ALL TRADES. 8. SEE THE ARCHITECT'S REFLECTED CEILING PLAN FOR FINAL LOCATION OF CEILING DIFFUSERS, SEE THE ARCHITECT'S REFLECTED CEILING PLAN FOR FINAL LOCATION OF CEILING DIFFUSERS, RETURN AIR GRILLES, LIGHT FIXTURES AND SPRINKLER HEADS. 9. ALL APPLIANCES REGULATED BY THE INTERNATIONAL MECHANICAL CODE SHALL BE LISTED AND ALL APPLIANCES REGULATED BY THE INTERNATIONAL MECHANICAL CODE SHALL BE LISTED AND LABELED FOR THE APPLICATION IN WHICH THEY ARE INSTALLED AND USED 10. THE CONTRACTOR SHALL FURNISH THE QUALIFIED PERSONNEL, SUPPLIERS, EQUIPMENT REQUIRED TO THE CONTRACTOR SHALL FURNISH THE QUALIFIED PERSONNEL, SUPPLIERS, EQUIPMENT REQUIRED TO MAKE ALL NECESSARY TESTS AND VERIFICATION OF EQUIPMENT PERFORMANCE AND CONTROLS. ELECTRICAL POWER, WATER AND FUEL CONSUMPTION FOR TESTING SHALL BE FROM THE OWNER'S SUPPLY. 11. CONTRACTOR SHALL PROVIDE ALL NECESSARY MISCELLANEOUS STEEL FOR THE SUPPORT OF ALL CONTRACTOR SHALL PROVIDE ALL NECESSARY MISCELLANEOUS STEEL FOR THE SUPPORT OF ALL EQUIPMENT SUSPENDED FROM SLAB OR STEEL. CONTRACTOR SHALL VERIFY THE LOCATION OF EXISTING CEILING JOISTS, ETC. PRIOR TO SUSPENDING EQUIPMENT. THE CONTRACTOR SHALL SUBMIT FOR APPROVAL, SHOP DRAWINGS AND DETAILS, INDICATING THE PROPOSED EQUIPMENT, PIPING AND DUCT SUPPORTING METHODS PRIOR TO INSTALLATION. 12. DAMAGE TO BUILDING AND EQUIPMENT, WHICH IS TO REMAIN, RESULTING FROM DEMOLITION SHALL DAMAGE TO BUILDING AND EQUIPMENT, WHICH IS TO REMAIN, RESULTING FROM DEMOLITION SHALL BE REPAINTED, REPAIRED AND/OR REPLACED BY THE CONTRACTOR. 13. CONTRACTOR SHALL PERFORM ALL CUTTING AND PATCHING AS REQUIRED UNDER THIS CONTRACT, CONTRACTOR SHALL PERFORM ALL CUTTING AND PATCHING AS REQUIRED UNDER THIS CONTRACT, INCLUDING WORK FOR ROOF AND WALL PENETRATIONS OF PIPING AND DUCTWORK, CORE DRILLING FLOOR SLABS FOR THE PENETRATION OF DUCT AND PIPE RISERS, AND DUE TO EQUIPMENT, PIPING, AND DUCTWORK REMOVALS. SEAL OPENINGS WITH APPROVED MATERIALS TO MAINTAIN EXISTING FIRE RESISTANCE RATINGS OF STRUCTURE. SEAL ROOF AND EXTERIOR WALL OPENINGS WEATHER AND AIR TIGHT. 14. PATCH ALL WALL, ROOF AND FLOOR OPENINGS AS NECESSARY DUE TO PIPING, DUCTWORK OR PATCH ALL WALL, ROOF AND FLOOR OPENINGS AS NECESSARY DUE TO PIPING, DUCTWORK OR EQUIPMENT REMOVALS TO MATCH EXISTING ADJACENT CONSTRUCTION. PAINT WALLS AND CEILINGS TO MATCH ADJACENT EXISTING FINISHES. 15. EQUIPMENT MANUFACTURERS NAMES AND MODEL NUMBERS ARE SHOWN FOR THE BASIS OF DESIGN. EQUIPMENT MANUFACTURERS NAMES AND MODEL NUMBERS ARE SHOWN FOR THE BASIS OF DESIGN. THE EQUIPMENT HAS BEEN SELECTED BY THE ENGINEER FOR CONFORMANCE TO VARIOUS CRITERIA SUCH AS, CAPACITIES, ELECTRICAL CRITERIA, STANDARD FEATURES, ETC. SUBSTITUTION OF ANY EQUIPMENT SHALL NOT BE ALLOWED UNLESS APPROVED BY THE ENGINEER. ALL COSTS RESULTING FROM SELECTION OF OTHER THAN SPECIFIED EQUIPMENT SHALL BE BORNE BY THE CONTRACTOR, INCLUDING BUT NOT LIMITED TO, WORK AFFECTING OTHER CONTRACTORS, OWNER, OR DESIGN, INCLUDING REVISING SUPPORTS AND STRUCTURES, ELECTRICAL PROVISIONS AND CONTROLS. 16. UNLESS OTHERWISE NOTED ON THE DRAWINGS, ALL MECHANICAL EQUIPMENT SHALL BE MOUNTED ON UNLESS OTHERWISE NOTED ON THE DRAWINGS, ALL MECHANICAL EQUIPMENT SHALL BE MOUNTED ON OR SUSPENDED FROM VIBRATION ISOLATORS TO PREVENT THE TRANSMISSION OF SOUND TO THE BUILDING STRUCTURE. VIBRATION ISOLATORS SHALL BE IN ACCORDANCE WITH THE SPECIFICATIONS, LOCAL SEISMIC CODES AND ON ACTUAL WEIGHT DISTRIBUTION OF THE EQUIPMENT FURNISHED. DEFLECTIONS SHALL BE AS NOTED ON THE EQUIPMENT SHOP DRAWING SUBMITTALS. 17. THE CONTRACTOR SHALL PROVIDE THE OWNER WITH REPRODUCIBLE "AS-BUILT" DRAWINGS AND THE CONTRACTOR SHALL PROVIDE THE OWNER WITH REPRODUCIBLE "AS-BUILT" DRAWINGS AND FOUR (4) COPIES OF AN OPERATING AND MAINTENANCE MANUAL AT THE CONCLUSION OF THE JOB. 18. THE CONTRACTOR SHALL PROVIDE THE OWNER WITH A ONE (1) YEAR WRITTEN GUARANTEE OF ALL THE CONTRACTOR SHALL PROVIDE THE OWNER WITH A ONE (1) YEAR WRITTEN GUARANTEE OF ALL WORK (LABOR AND MATERIALS) AND A 5 YEAR WARRANTY ON THE COMPRESSORS, STARTING FROM THE DATE OF THE OWNER ACCEPTANCE. 19. ALL AUTOMATIC TEMPERATURE CONTROL WIRING SHALL BE THE RESPONSIBILITY OF THE MECHANICAL ALL AUTOMATIC TEMPERATURE CONTROL WIRING SHALL BE THE RESPONSIBILITY OF THE MECHANICAL CONTRACTOR. 20. THE MECHANICAL CONTRACTOR SHALL FURNISH ALL LOCAL POWER DISCONNECT SWITCHES FOR ALL THE MECHANICAL CONTRACTOR SHALL FURNISH ALL LOCAL POWER DISCONNECT SWITCHES FOR ALL HVAC EQUIPMENT. FOR BOILER ROOMS THE MECHANICAL CONTRACTOR SHALL PROVIDE EMERGENCY BOILER SHUT-DOWN SWITCHES AT EACH BOILER ROOM DOOR AND PROVIDE LOCAL DISCONNECT SWTICHES WITH LOCKABLE COVER AT EACH BOILER. THE MECHANICAL CONTRACTOR SHALL COORDINATE THE ELECTRICAL REQUIREMENTS OF HIS WORK WITH THE GENERAL AND ELECTRICAL CONTRACTORS PRIOR TO SUBMISSION OF BIDS. 21. UNLESS OTHERWISE SPECIFIED, ALL MOTORS ½ H.P. AND ABOVE SHALL BE 3 PHASE AND MOTORS UNLESS OTHERWISE SPECIFIED, ALL MOTORS ½ H.P. AND ABOVE SHALL BE 3 PHASE AND MOTORS UNDER ½ H.P. SHALL BE SINGLE PHASE. ALL MOTORS SHALL MEET MINIMUM EFFICIENCIES AS OUTLINED BY ASHRAE/ IESNA STANDARD 90.1-2016 "ENERGY EFFICIENT DESIGN OF NEW BUILDINGS EXCEPT LOW-RISE RESIDENTIAL BUILDINGS". 22. HVAC CONTRACTOR IS RESPONSIBLE FOR SUPPLYING ALL MOTOR STARTERS ASSOCIATED WITH HIS HVAC CONTRACTOR IS RESPONSIBLE FOR SUPPLYING ALL MOTOR STARTERS ASSOCIATED WITH HIS WORK. PROVIDE COMBINATION STARTER/DISCONNECTS WHEN EQUIPMENT IS NOT IN SIGHT OF ELECTRIC PANEL SERVING SAME. ALL STARTERS SHALL HAVE "HAND-OFF-AUTO" SELECTION SWITCHES WITH INDICATOR LIGHTS AND 120V HOLDING COILS. COORDINATE STARTER REQUIREMENTS WITH THE ATC CONTRACTOR. 23. ELECTRICAL CONTRACTOR SHALL PROVIDE DUCT MOUNTED SMOKE DETECTORS (SUPPLY & RETURN) ELECTRICAL CONTRACTOR SHALL PROVIDE DUCT MOUNTED SMOKE DETECTORS (SUPPLY & RETURN) TO BE INSTALLED BY THE MECHANICAL CONTRACTOR AND WIRED BY THE ELECTRICAL CONTRACTOR. DUCT MOUNTED SMOKE DETECTORS SHALL BE PRESENT IN THE MAIN RETURN DUCT FOR ALL AIR HANDLING UNITS SUPPLYING AIR QUANTITIES GREATER THAN OR EQUAL TO 2,000 CFM. DETECTORS SHALL BE PROVIDED IN BOTH SUPPLY AND RETURN MAINS IF THE SYSTEM IS GREATER THAN 15,000 CFM OR AN AIR HANDLING SYSTEM, WHICH EXHAUSTS GREATER THAN 50% OF THE SUPPLY AIR. 24. THE MECHANICAL CONTRACTOR SHALL PROVIDE CARBON MONOXIDE (CO) DETECTION AND ALARM THE MECHANICAL CONTRACTOR SHALL PROVIDE CARBON MONOXIDE (CO) DETECTION AND ALARM SYSTEM IN ROOMS OR SPACES THAT CONTAIN FUEL-BURNING APPLIANCES OR ROOMS OR SPACES THAT ARE SERVED BY FUEL BURNING FORCED AIR FURNACES. CO DETECTORS SHALL BE HARD-WIRED BY THE ELECTRICAL CONTRACTOR AND PROVIDED WITH BATTERY BACKUP. FOR EDUCATIONAL OCCUPANCIES THE CO DETECTION SYSTEM SHALL SIGNAL AN ALARM TO AN ON-SITE LOCATION STAFFED BY SCHOOL PERSONNEL AND TO THE SCHOOL'S ATC SYSTEM BY THE MECHANICAL CONTRACTOR. THE ELECTRICAL CONTRACTOR SHALL PROVIDE A CO DETECTION SUPERVISORY ALARM TO THE SCHOOL'S FIRE ALARM SYSTEM. 25. ALL PIPE, DUCT, CONDUIT, AND CABLE PENETRATIONS OF FIRE-RESISTANCE-RATED WALLS AND ALL PIPE, DUCT, CONDUIT, AND CABLE PENETRATIONS OF FIRE-RESISTANCE-RATED WALLS AND HORIZONTAL ASSEMBLIES SHALL BE PROTECTED WITH APPROVED FIRESTOP SYSTEMS THAT COMPLY WITH ASTM E 814 AND UL 1479 AS MANUFACTURED BY HILTI, 3M (FIRE PROTECTION PRODUCTS DIVISION), JOHNS MANVILLE, OR APPROVED EQUAL. COMPLY WITH THE INSTALLATION REQUIREMENTS ESTABLISHED BY THE QUALIFIED TESTING AND INSPECTING AGENCY. 26. ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTALLATION ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTALLATION INSTRUCTIONS.  27. ALL MOUNTING HARDWARE AND SUPPORTS SHALL BE GALVANIZED.  ALL MOUNTING HARDWARE AND SUPPORTS SHALL BE GALVANIZED.  VALVES 1. PROVIDE VALVES OF THE TYPE AND SIZE AS INDICATED ON THE DRAWINGS AND DETAILS. PROVIDE PROVIDE VALVES OF THE TYPE AND SIZE AS INDICATED ON THE DRAWINGS AND DETAILS. PROVIDE BRASS VALVE TAGS & CHAINS FOR THE PURPOSE OF IDENTIFICATION. CONSULT OWNER'S REPRESENTATIVE FOR PROPER NUMBER SEQUENCING. PROVIDE A CHART COMPILING ALL VALVES AND LOCATIONS AND FURNISH SAME TO OWNER. 2. PROVIDE SHUT OFF VALVES ON EACH TERMINAL UNIT AND AT ALL TAKEOFFS THAT SERVE MORE PROVIDE SHUT OFF VALVES ON EACH TERMINAL UNIT AND AT ALL TAKEOFFS THAT SERVE MORE THAN ONE TERMINAL UNIT. 3. PROVIDE BALL VALVES FOR SHUT-OFF SERVICE ON PIPING UP TO 2". PROVIDE GATE OR BUTTERFLY PROVIDE BALL VALVES FOR SHUT-OFF SERVICE ON PIPING UP TO 2". PROVIDE GATE OR BUTTERFLY VALVES FOR PIPING LARGER THAN 2". GATE VALVES SHALL BE OF THE RISING STEM TYPE. PROVIDE CHAIN OPERATORS FOR VALVES LOCATED 7'-0" OF MORE ABOVE THE FINISHED FLOOR. BUTTERFLY VALVES SHALL BE ¼ TURN, LUG-TYPE, SPRING-LEVER OPERATED. PROVIDE GEAR OPERATORS FOR VALVES 6" AND LARGER. 4. PROVIDE GLOBE-TYPE, CALIBRATED BALANCE VALVES (B&G - CIRCUIT SETTER, TACO - ACCU-FLO, PROVIDE GLOBE-TYPE, CALIBRATED BALANCE VALVES (B&G - CIRCUIT SETTER, TACO - ACCU-FLO, OR ARMSTRONG - CBV) FOR THROTTLING FLOW. 5. PROVIDE MULTI-DUTY VALVES, ONLY IF SPECIFICALLY CALLED OUT ON THE DRAWINGS. PROVIDE MULTI-DUTY VALVES, ONLY IF SPECIFICALLY CALLED OUT ON THE DRAWINGS. 6. PROVIDE BRONZE, SWING-TYPE CHECK VALVES (HORIZONTAL INSTALLATION) AS INDICATED ON THE PROVIDE BRONZE, SWING-TYPE CHECK VALVES (HORIZONTAL INSTALLATION) AS INDICATED ON THE DRAWINGS. PROVIDE SILENT, NON-SLAM CHECK VALVES FOR PUMP AND VERTICAL PIPING INSTALLATIONS. 7. PROVIDE DRAIN VALVES FOR ALL LOW POINTS IN WATER SYSTEMS. VALVES SHALL HAVE HOSE END PROVIDE DRAIN VALVES FOR ALL LOW POINTS IN WATER SYSTEMS. VALVES SHALL HAVE HOSE END CONNECTIONS WITH CAP AND CHAIN. PIPING 1. PROVIDE AND ERECT IN A WORKMANLIKE MANNER, ACCORDING TO THE BEST PRACTICE OF THE PROVIDE AND ERECT IN A WORKMANLIKE MANNER, ACCORDING TO THE BEST PRACTICE OF THE TRADE, ALL PIPING SHOWN ON THE DRAWINGS OR REQUIRED TO COMPLETE THE INSTALLATION INTENDED BY THESE SPECIFICATIONS. 2. IN CONCEALED LOCATIONS WHERE PIPING, OTHER THAN CAST-IRON OR STEEL, IS INSTALLED IN CONCEALED LOCATIONS WHERE PIPING, OTHER THAN CAST-IRON OR STEEL, IS INSTALLED THROUGH HOLES OR NOTCHES IN STUDS, JOISTS, RAFTERS OR SIMILAR MEMBERS LESS THAN 1½ INCHES FROM THE NEAREST EDGE OF THE MEMBER, THE PIPE SHALL BE PROTECTED BY SHIELD PLATES. PROTECTIVE STEEL SHIELDPLATES HAVING A MINIMUM THICKNESS OF 0.0575-INCH (NO. 16 GAGE) SHALL COVER THE AREA OF THE PIPE WHERE THE MEMBER IS NOTCHED OR BORED, AND SHALL EXTEND A MINIMUM OF 2 INCHES ABOVE SOLE PLATES AND BELOW TOP PLATES. 3. PROVIDE A SHUT-OFF VALVE ON SUPPLY PIPE AND A COMBINATION BALANCING SHUT-OFF VALVE PROVIDE A SHUT-OFF VALVE ON SUPPLY PIPE AND A COMBINATION BALANCING SHUT-OFF VALVE ON RETURN PIPE AT ALL BRANCH PIPING CONNECTIONS SERVING MORE THAN ONE PIECE OF EQUIPMENT OR BRANCH PIPING GREATER THAN 100 FEET SERVING ONE PIECE OF EQUIPMENT. 4. ALL BRANCH TAKE-OFFS FROM PIPING MAINS SHALL BE MADE OF A MINIMUM OF THREE ALL BRANCH TAKE-OFFS FROM PIPING MAINS SHALL BE MADE OF A MINIMUM OF THREE 90-DEGREE ELBOWS TO ACCOMMODATE EXPANSION AND CONTRACTION OF BOTH THE MAIN LINES AND THE BRANCH TAKE-OFFS. 5. FOR ANY RENOVATION OR DEMOLITION WORK TO AN EXISTING HYDRONIC SYSTEM, ALL OR PART OF FOR ANY RENOVATION OR DEMOLITION WORK TO AN EXISTING HYDRONIC SYSTEM, ALL OR PART OF THE SYSTEM MUST BE DRAINED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL MATERIAL, LABOR, AND COSTS ASSOCIATED WITH REFILLING, AIR REMOVAL, AND REBALANCING THE SYSTEM.  6. PROVIDE EXPANSION DEVICES (EXPANSION LOOP OR SLIP-STYLE EXPANSION FITTING) AT ALL PROVIDE EXPANSION DEVICES (EXPANSION LOOP OR SLIP-STYLE EXPANSION FITTING) AT ALL LOCATIONS WHERE THERE IS A BUILDING EXPANSION JOINT OR A CONNECTION OF AN ADDITION TO AN EXISTING BUILDING.  7. IN WATER SYSTEMS, PROVIDE DRAINS AT ALL LOW POINTS AND MANUAL AIR VENTS AT ALL SYSTEM IN WATER SYSTEMS, PROVIDE DRAINS AT ALL LOW POINTS AND MANUAL AIR VENTS AT ALL SYSTEM HIGH POINTS. 8. DISSIMILAR PIPING SHALL BE CONNECTED WITH DIELECTRIC FITTINGS AS MANUFACTURED BY EBCO OR DISSIMILAR PIPING SHALL BE CONNECTED WITH DIELECTRIC FITTINGS AS MANUFACTURED BY EBCO OR EQUAL. 9. PROVIDE UNIONS AT ALL PIPING CONNECTIONS TO EQUIPMENT TO FACILITATE EASY REMOVAL FOR PROVIDE UNIONS AT ALL PIPING CONNECTIONS TO EQUIPMENT TO FACILITATE EASY REMOVAL FOR SERVICING. UNIONS 2" AND SMALLER SHALL BE SCREWED. UNIONS 2-1/2" AND LARGER SHALL BE FLANGED. 10. HOT WATER PIPING HOT WATER PIPING A. ALL NEW PIPING SHALL BE COPPER TYPE 'L' WITH SOLDERED WROUGHT COPPER FITTINGS. ALL NEW PIPING SHALL BE COPPER TYPE 'L' WITH SOLDERED WROUGHT COPPER FITTINGS. 14. HANGERS HANGERS A. PROVIDE NECESSARY STRUCTURAL MEMBERS, HANGERS AND SUPPORTS OF APPROVED DESIGN PROVIDE NECESSARY STRUCTURAL MEMBERS, HANGERS AND SUPPORTS OF APPROVED DESIGN TO KEEP PIPING IN PROPER ALIGNMENT. B. PIPE HANGERS SHALL BE OF THE CLEVIS, PIPE ROLL AND PIPE CLAMP TYPES, HANGERS PIPE HANGERS SHALL BE OF THE CLEVIS, PIPE ROLL AND PIPE CLAMP TYPES, HANGERS SHALL BE GRINNELL OR EQUAL. C. SUPPORT ALL HORIZONTAL PIPING 1-1/4" AND SMALLER NOT MORE THAN 6' ON CENTERS. SUPPORT ALL HORIZONTAL PIPING 1-1/4" AND SMALLER NOT MORE THAN 6' ON CENTERS. ALL HORIZONTAL PIPING 1-1/2" AND LARGER SHALL BE SUPPORTED NOT MORE THAN 10' ON CENTERS, EXCEPT THAT COPPER TUBING SHALL NOT BE MORE THAN 8' ON CENTERS. 15. PROVIDE HANGER RODS OF SUITABLE LENGTH AND DIAMETER TO ADEQUATELY SUPPORT PIPING. PROVIDE HANGER RODS OF SUITABLE LENGTH AND DIAMETER TO ADEQUATELY SUPPORT PIPING. 16. FURNISH AND INSTALL PIPE SLEEVES PASSING THROUGH INTERIOR WALLS. SLEEVES SHALL BE STEEL FURNISH AND INSTALL PIPE SLEEVES PASSING THROUGH INTERIOR WALLS. SLEEVES SHALL BE STEEL PIPE: ASTM A 53, TYPE E, GRADE A, SCHEDULE 40, GALVANIZED, PLAIN ENDS, LENGTH EQUAL TO WIDTH OF WALL. 17. PROVIDE WEISS "VARI-ANGLE" 9" THERMOMETERS WITH WELLS AND 4-1/2" DIAMETER LIQUID-FILLED PROVIDE WEISS "VARI-ANGLE" 9" THERMOMETERS WITH WELLS AND 4-1/2" DIAMETER LIQUID-FILLED PRESSURE GAUGES WITH SHUT-OFF COCKS WHERE INDICATED ON DRAWINGS AND DETAILS. 18. PROVIDE SIGNAGE, AS MANUFACTURED BY SETON NAMEPLATE, INDICATING TYPE OF FLUID AND PROVIDE SIGNAGE, AS MANUFACTURED BY SETON NAMEPLATE, INDICATING TYPE OF FLUID AND DIRECTION OF FLOW. ALL SIGNAGE SHALL BE IN ACCORDANCE WITH ANSI A13.1. 19. ALL PIPING SHALL BE TESTED FOR A PERIOD OF NOT LESS THAN FOUR (4) HOURS AT 1-1/2" ALL PIPING SHALL BE TESTED FOR A PERIOD OF NOT LESS THAN FOUR (4) HOURS AT 1-1/2" TIMES THE MAXIMUM ALLOWABLE WORKING PRESSURE OF THE SYSTEM DUCTWORK 1. FURNISH AND INSTALL SHEET METAL DUCTWORK WHERE INDICATED ON THE DRAWINGS. FURNISH AND INSTALL SHEET METAL DUCTWORK WHERE INDICATED ON THE DRAWINGS. 2. ALL DUCTWORK, UNLESS OTHERWISE NOTED, SHALL BE GALVANIZED SHEET METAL FABRICATED AND ALL DUCTWORK, UNLESS OTHERWISE NOTED, SHALL BE GALVANIZED SHEET METAL FABRICATED AND INSTALLED TO THE LATEST SMACNA STANDARDS AND SECURED WITH SHEET METAL SCREWS. ALL JOINTS 18" IN LENGTH OR GREATER SHALL BE OF THE DUCTMATE SYSTEM OR THE SMACNA EQUIVALENT CONNECTION AND CONSTRUCTION. PROVIDE GASKETS AT MATING FLANGES. ALL TRANSVERSE JOINTS AND SEAMS SHALL BE SEALED WITH HIGH PRESSURE DUCT SEALANT. SIZES ON DRAWINGS ARE CLEAR INSIDE DIMENSIONS, INCREASE SIZE BY 1" ALL AROUND TO ACCOMMODATE LINING IF REQUIRED. 3. ALL NEW FLEXIBLE DUCTWORK SHALL BE THERMAFLEX TYPE M-KE OR APPROVED EQUAL. ALL NEW FLEXIBLE DUCTWORK SHALL BE THERMAFLEX TYPE M-KE OR APPROVED EQUAL. SUPPORTED NOT MORE THAN 3'-0" INTERVALS WITH 1" WIDE STRAPS. ALL FLEXIBLE DUCTWORK SHALL MEET ALL IMC AND NFPA REQUIREMENTS FOR USE IN A RETURN AIR PLENUM. PROVIDE SPIN COLLARS WITH VOLUME DAMPERS AT ALL NEW FLEXIBLE CONNECTIONS. MAXIMUM ALLOWABLE RUN OF FLEX SHALL NOT EXCEED 3'-0". 4. PROVIDE FLEXIBLE DUCT CONNECTIONS AT ROTATING EQUIPMENT, "VENTGLASS" OR EQUAL. PROVIDE FLEXIBLE DUCT CONNECTIONS AT ROTATING EQUIPMENT, "VENTGLASS" OR EQUAL. 5. ALL NEW FIRE DAMPERS SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST EDITIONS OF NFPA, ALL NEW FIRE DAMPERS SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST EDITIONS OF NFPA, SMACNA AND UCC. ALL DAMPERS SHALL BE RUSKIN OR APPROVED EQUAL WITH THE BLADE STACK OUT OF THE AIRSTREAM (TYPE 'B'). FURTHERMORE, DAMPERS SHALL BEAR A U.L. RATING FOR "DYNAMIC OPERATION". 6. ALL NEW DUCTWORK SHALL BE TESTED FOR AIR LEAKAGE. THE NEW DUCTWORK SHALL BE SEAL ALL NEW DUCTWORK SHALL BE TESTED FOR AIR LEAKAGE. THE NEW DUCTWORK SHALL BE SEAL CLASS 'A' AND LEAKAGE CLASS-12, AS DEFINED BY THE SMACNA "HVAC SYSTEMS DUCT DESIGN" MANUAL. THE CONTRACTOR SHALL REPAIR ALL LEAKS AT HIS OWN EXPENSE AND RE-TEST SAME. 7. INSTALL SUITABLE SIZED ACCESS DOORS WHERE REQUIRED AT ALL DAMPERS, COILS, FAN BEARINGS, INSTALL SUITABLE SIZED ACCESS DOORS WHERE REQUIRED AT ALL DAMPERS, COILS, FAN BEARINGS, VOLUME CONTROLS ETC. PROVIDE INSULATED DOORS WHERE DUCTWORK IS INSULATED. 8. EXTEND ALL BALANCING DAMPERS BEYOND INSULATION. EXTEND ALL BALANCING DAMPERS BEYOND INSULATION. OUTDOOR AIR INTAKE AND EXHAUST  1. ALL INTAKE AND EXHAUST LOUVERS SHALL BE WIND DRIVEN RAIN RESISTANT TYPE, HAVING AN "A" ALL INTAKE AND EXHAUST LOUVERS SHALL BE WIND DRIVEN RAIN RESISTANT TYPE, HAVING AN "A" RATING ACCORDING TO AMCA STANDARD 550 FOR WIND DRIVEN RAIN (50 MPH WIND VELOCITY, 8"/HR RAINFALL RATE).  2. ALL OUTDOOR AIR INTAKE AND EXHAUST OPENINGS SHALL BE PROVIDED WITH A MINIMUM CLASS 1 LEAKAGE ALL OUTDOOR AIR INTAKE AND EXHAUST OPENINGS SHALL BE PROVIDED WITH A MINIMUM CLASS 1 LEAKAGE RATED MOTORIZED DAMPER. IF THE SYSTEM CAPACITY IS LESS THAN 300 CFM A GRAVITY BACKDRAFT DAMPER CAN BE INSTALLED. DAMPERS SHALL BE CONTROLLED TO BE SHUT WHEN THE OUTDOOR AIR INTAKE OR EXHAUST SYSTEMS ARE NOT IN USE. MECHANICAL INSULATION 1. ALL INSULATION MUST BE APPLIED IN STRICT ACCORDANCE WITH MANUFACTURER'S ALL INSULATION MUST BE APPLIED IN STRICT ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS. 2. APPLY INSULATION AFTER ALL TESTING HAS BEEN COMPLETED AND APPROVED. APPLY INSULATION AFTER ALL TESTING HAS BEEN COMPLETED AND APPROVED. 3. ALL INSULATION PROVIDED FOR THE PROJECT MUST MEET A MAXIMUM FLAME SPREAD RATING OF 25 ALL INSULATION PROVIDED FOR THE PROJECT MUST MEET A MAXIMUM FLAME SPREAD RATING OF 25 AND SMOKE DEVELOPED INDEX OF 50 OR LESS, AS TESTED IN ACCORDANCE WITH ASTM, NFPA & U.L. GUIDELINES. 4. ALL INSULATION FOR EQUIPMENT AND PIPING WITH A SURFACE TEMPERATURE BELOW 65 DEGREES F, ALL INSULATION FOR EQUIPMENT AND PIPING WITH A SURFACE TEMPERATURE BELOW 65 DEGREES F, SHALL CONTAIN A COMPLETE VAPOR BARRIER SEAL. PIPING INSULATION - SEE MINIMUM PIPE INSULATION SCHEDULE FOR REQUIRED INSULATION THICKNESS. A. ALL HEATING HOT WATER PIPING SHALL BE INSULATED WITH FIBERGLASS INSULATION WITH AN ALL HEATING HOT WATER PIPING SHALL BE INSULATED WITH FIBERGLASS INSULATION WITH AN ALL SERVICE JACKET. PROVIDE ONE-PIECE, MOLDED PVC JACKETS, AS MANUFACTURED BY JOHNS MANVILLE CORP. ZESTON 2000 OR EQUAL, AT ALL FITTINGS AND VALVES.  6. DUCTWORK INSULATION DUCTWORK INSULATION A. ALL SUPPLY AND OUTDOOR AIR DUCTS WITHIN THE BUILDING ENVELOPE SHALL BE INSULATED ALL SUPPLY AND OUTDOOR AIR DUCTS WITHIN THE BUILDING ENVELOPE SHALL BE INSULATED WITH A MINIMUM INSULATION VALUE OF R-3.5 (INSTALLED) FOIL-SCRIM-KRAFT, FORMALDEHYDE FREE FLEXIBLE FIBERGLASS DUCT WRAP (APPROXIMATE 1-1/2" THICK). B. ALL OUTDOOR AIR INTAKE DUCTS, PLENUMS AND DUCTS IN MECH. EQUIP. ROOMS SHALL BE ALL OUTDOOR AIR INTAKE DUCTS, PLENUMS AND DUCTS IN MECH. EQUIP. ROOMS SHALL BE INSULATED WITH A MINIMUM INSULATION VALUE OF R-3.5 RIGID FIBERGLASS BOARD AND FOIL-SCRIM-KRAFT FACING (APPROXIMATE 1" THICK). C. WHERE INDICATED ON THE DRAWINGS PROVIDE 1" THICK DUCT LINING AS MANUFACTURED BY WHERE INDICATED ON THE DRAWINGS PROVIDE 1" THICK DUCT LINING AS MANUFACTURED BY JOHNS MANVILLE CORP. "PERMACOTE LINACOUSTIC HP". PROVIDE METAL NOSINGS AT EXPOSED EDGES. PROVIDE MINIMUM 15'-0" LENGTH OF ACOUSTICAL DUCT LINING UPSTREAM AND DOWNSTREAM OF MECHANICAL AIR HANDLING EQUIPMENT. DUCTWORK DIMENSIONS INDICATED ON THE PLANS ARE CLEAR INSIDE DIMENSIONS, INCREASE DUCT SIZE TO ACCOMMODATE THE DUCT LINER. LINER THICKNESS TO BE INCREASED TO MEET INSULATION REQUIREMENTS OR PROVIDE ADDITIONAL EXTERIOR DUCT INSULATION TO COMPENSATE. D. ALL SUPPLY AND RETURN DUCTWORK OUTSIDE OF THE BUILDING ENVELOPE SHALL BE ALL SUPPLY AND RETURN DUCTWORK OUTSIDE OF THE BUILDING ENVELOPE SHALL BE COVERED WITH A MINIMUM INSULATION VALUE OF R-8 RIGID FIBERGLASS BOARD AND FOIL-SCRIM-KRAFT FACING (APPROXIMATE 2" THICK). EXERIOR EXPOSED DUCTWORK TO BE INSTALLED WITH LAMINATED VAPOR BARRIER CONSISTING OF RUBBERIZED RESIN ON A CROSSLAMINATED POLYETHYLENE FIRM COVERED WITH WHITE ALUMINUM-FOIL FACING SIMILAR TO VENTURE-CLAD OR ALUMA-GUARD. E. EXHAUST DUCTWORK BETWEEN THE EXHAUST DUCT'S MOTORIZED OR BACKDRAFT DAMPER AND EXHAUST DUCTWORK BETWEEN THE EXHAUST DUCT'S MOTORIZED OR BACKDRAFT DAMPER AND THE PENETRATION OF THE EXTERIOR OF THE BUILDING SHALL BE INSULATED WITH A MINIMUM INSULATION VALUE OF R-3.5 (INSTALLED) FOIL-SCRIM-KRAFT, FORMALDEHYDE FREE FLEXIBLE FIBERGLASS DUCT WRAP (APPROXIMATE 1-1/2" THICK). TESTING, ADJUSTING, AND BALANCING 1. BALANCING THE AIR SYSTEMS BALANCING THE AIR SYSTEMS A. OPERATE ALL SYSTEMS FOR AS LONG AS NECESSARY TO TEST AIR FLOW AT ALL OPENINGS. OPERATE ALL SYSTEMS FOR AS LONG AS NECESSARY TO TEST AIR FLOW AT ALL OPENINGS. ADJUST DAMPERS, FANS, AND SHEAVES UNTIL EVEN DISTRIBUTION AND REQUIRED CFM OF AIR IS OBTAINED THROUGHOUT. SUBMIT FOR APPROVAL FOUR (4) TEST REPORTS SHOWING ALL PERTINENT OPERATING DATA, SUCH AS CFM AND FPM AT EACH OUTLET. FAN RPM, MOTOR CURRENT, ETC., SHALL BE SUBMITTED FOR PERMANENT RECORD. BALANCE AIR VOLUME TO WITHIN 10% OF DESIGN VALUES. DURING ADJUSTMENT PERIOD, MAKE ALL NECESSARY SETTINGS AND ADJUSTMENTS OF TEMPERATURE REGULATING EQUIPMENT. TEST REPORTS SHALL BE CERTIFIED BY A LICENSED PROFESSIONAL ENGINEER WHO SHALL BE A MEMBER OF THE BALANCING FIRM. 2. BALANCING THE WATER SYSTEMS BALANCING THE WATER SYSTEMS A. OPERATE ALL SYSTEMS FOR AS LONG AS NECESSARY TO TEST WATER FLOW AT ALL COILS, OPERATE ALL SYSTEMS FOR AS LONG AS NECESSARY TO TEST WATER FLOW AT ALL COILS, ELEMENTS, ETC. MAKE NECESSARY ADJUSTMENTS UNTIL EVEN DISTRIBUTION AND REQUIRED OUTPUT IS OBTAINED THROUGHOUT. SUBMIT FOR APPROVAL FOUR (4) TEST REPORTS SHOWING ALL PERTINENT OPERATING DATA. DURING THE ADJUSTMENT PERIOD, MAKE ALL NECESSARY SETTINGS AND ADJUSTMENTS OF TEMPERATURE AND FLOW REGULATING EQUIPMENT. BALANCE WATER FLOWS TO WITHIN 10% OF DESIGN VALUES. TEST REPORTS SHALL BE CERTIFIED BY A LICENSED PROFESSIONAL ENGINEER WHO SHALL BE A MEMBER OF THE BALANCING FIRM. PRE-BALANCING EXISTING AIR OR HYDRONIC SYSTEMS PRIOR TO MAKING ALTERATIONS TO THE EXISTING SYSTEMS AND ORDERING EQUIPMENT, THIS CONTRACTOR SHALL HIRE A LICENSED (AABC OR NEBB) BALANCING CONTRACTOR WHO SHALL PERFORM AND RECORD THE FOLLOWING READINGS ON ALL SYSTEMS TO BE ALTERED OR AFFECTED BY THIS WORK TO INCLUDE BUT NOT TO BE LIMITED BY THE FOLLOWING: AIR FLOW AT EACH DIFFUSER OR REGISTER STATIC PRESSURE AT FAN SYSTEM WATER FLOW AND HEAD AT EACH COIL WATER FLOW AND HEAD AT PUMP SUCTION AND DISCHARGE WATER FLOW AND HEAD AT EACH ZONE SUPPLY & RETURN TO THE BUILDING WATER SUPPLY AND RETURN TEMPERATURE OUTDOOR AIR TEMPERATURE CONDITIONED SPACE AIR TEMPERATURE ALL DATA SHALL BE RECORDED IN THE MANNER DESCRIBED AND ON THE FORMS REQUIRED BY THE BOOK SPECIFICATION AND SHALL BE SUBMITTED TO THE ARCHITECT AND ENGINEER FOR THEIR REVIEW AND COMMENT, PRIOR TO PERFORMING ANY WORK AND ORDERING ANY EQUIPMENT AFFECTING THESE SYSTEMS. AFTER COMPLETION OF THE ALTERATION WORK TO THE AFFECTED SYSTEMS, THE BALANCING CONTRACTOR WHO PERFORMED THE INITIAL READINGS SHALL RETURN TO THE SITE AND BALANCE THE ALTERED SYSTEMS TO PROVIDE THE READINGS PREVIOUSLY TABULATED. THE BALANCING CONTRACTOR SHALL PROVIDE ANY NECESSARY EQUIPMENT AS REQUIRED BY THE SPECIFICATION TO PERFORM HIS WORK AT NO EXTRA COST TO THE OWNER. IF ANY EQUIPMENT IS FOUND TO BE FUNCTIONALLY DEFICIENT AT THE TIME OF THE COMMENCEMENT OF THE CONTRACT, THE CONTRACTOR SHALL NOTIFY THE ARCHITECT AND ENGINEER IMMEDIATELY PRIOR TO PERFORMING ANY WORK INVOLVING THE EQUIPMENT IN QUESTION.
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1. CONTRACTOR SHALL VISIT THE SITE TO VERIFY EXISTING CONDITIONS PRIOR TO CONTRACTOR SHALL VISIT THE SITE TO VERIFY EXISTING CONDITIONS PRIOR TO SUBMISSION OF BID. NO ADDITIONAL COMPENSATION SHALL BE CONSIDERED FOR FAILURE TO OBSERVE THIS REQUIREMENT. 2. ALL EXISTING WORK SHALL REMAIN UNLESS OTHERWISE NOTED. ALL EXISTING WORK SHALL REMAIN UNLESS OTHERWISE NOTED. 3. EXISTING PROJECT CONDITIONS INDICATED ARE BASED ON FIELD OBSERVATION, EXISTING PROJECT CONDITIONS INDICATED ARE BASED ON FIELD OBSERVATION, EXISTING DESIGN / CONSTRUCTION DOCUMENTS AND EXISTING RECORD DOCUMENTS AND ARE INTENDED TO INDICATE THE SCOPE OF THE WORK AFFECTED BY THIS PROJECT. NOT ALL AREAS MAY HAVE BEEN ACCESSIBLE DURING SURVEY. EQUIPMENT SHOWN IS TO THE BEST OF THE SURVEYOR'S ABILITY DUE TO SITE CONSTRAINTS.  CONTRACTOR IS RESPONSIBLE FOR FINAL FINAL SURVEY OF ALL AREAS IN SCOPE FOR DEMOLITION AS SHOWN. 4. ALL MATERIALS AND EQUIPMENT REMOVALS SHALL BE DISPOSED OF AS DIRECTED ALL MATERIALS AND EQUIPMENT REMOVALS SHALL BE DISPOSED OF AS DIRECTED BY THE OWNER OR THE ARCHITECT. 5. REPORT DISCREPANCIES TO ARCHITECT / ENGINEER BEFORE DISTURBING EXISTING REPORT DISCREPANCIES TO ARCHITECT / ENGINEER BEFORE DISTURBING EXISTING INSTALLATION. 6. REMOVE, RELOCATE AND REPAIR EXISTING INSTALLATIONS TO ACCOMMODATE NEW REMOVE, RELOCATE AND REPAIR EXISTING INSTALLATIONS TO ACCOMMODATE NEW CONSTRUCTION. 7. MAINTAIN ACCESS TO EXISTING ACTIVE MECHANICAL INSTALLATIONS. MAINTAIN ACCESS TO EXISTING ACTIVE MECHANICAL INSTALLATIONS. 8. EXTEND EXISTING INSTALLATION USING MATERIALS AND METHODS COMPATIBLE WITH EXTEND EXISTING INSTALLATION USING MATERIALS AND METHODS COMPATIBLE WITH EXISTING MECHANICAL INSTALLATIONS AND AS SPECIFIED.
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EXISTING HEATING AND VENTILATING UNIT H&V-3, SUPPORTS, AND ALL APPURTENANCES SHALL BE REMOVED IN ITS ENTIRETY. PORTIONS OF EXISTING DUCTWORK SHALL BE REMOVED AS INDICATED AND AS REQUIRED TO FACILITATE UNIT REMOVAL. INSULATE EXISTING OUTSIDE AIR INTAKE DUCTWORK AND PATCH DUCTWORK AIRTIGHT. EXISTING 3" HWS/R PIPING AND ALL APPURTENANCES SHALL BE REMOVED IN ITS ENTIRETY BACK TO EXISTING HWS/R MAIN. TEMPORARILY CAP MAIN LIQUID TIGHT. MODIFY EXISTING HWS/R PIPING WITHIN MECHANICAL ROOM AS REQUIRED TO FACILITATE UNIT REPLACEMENT. EXISTING THERMOSTAT, CONTROL WIRING, APPURTENANCES, ETC. LOCATED IN THE NATATORIUM (NOT SHOWN HERE) SHALL BE REMOVED IN ITS ENTIRETY. FIELD VERIFY EXACT LOCATION. PATCH AND PATCH ANY UNUSED PENETRATIONS TO MATCH EXISTING. EXISTING CONTROLS SHALL BE REMOVED IN THEIR ENTIRETY.  
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EXISTING SUPPLY DUCTWORK ASSOCIATED WITH H&V-3 SHALL REMAIN IN SERVICE. EXISTING DUCTWORK INSULATION SHALL BE CAREFULLY AND THOROUGHLY REMOVED. PREPARE DUCTWORK FOR NEW INSULATION. EXISTING DUCTWORK SHALL BE THOROUGHLY CLEANED. PROVIDE DUCT CLEANING REPORT TO ENGINEER FOR FINAL ACCEPTANCE. 
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VERTICAL PORTIONS OF EXISTING OUTSIDE AIR INTAKE AND EXHAUST DUCTWORK, SUPPORTS, AND ALL APPURTENANCES SHALL BE REMOVED IN THEIR ENTIRETY. 

AutoCAD SHX Text
EXISTING OUTSIDE AIR INTAKE DUCTWORK SHALL REMAIN IN SERVICE AND BE THOROUGHLY CLEANED. EXISTING PENT HOUSE INTAKE HOOD SHALL REMAIN IN SERVICE AND BE THOROUGHLY CLEANED. PROVIDE DUCT CLEANING REPORT TO ENGINEER FOR FINAL ACCEPTANCE. 
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EXISTING MECHANICAL ROOM IS EXTREMELY CONFINED. PROVIDE ALL ADDITIONAL RIGGING, COORDINATION, AND WORK THAT IS REQUIRED TO FACILITATE H&V-3 REPLACEMENT AND ASSOCIATED WORK. CONTRACTOR SHALL BECOME THOROUGHLY FAMILIAR WITH THE CONDITIONS PRIOR TO BID. NO ADDITIONAL COMPENSATION SHALL BE PROVIDED FOR FAILING TO ABIDE BY THIS REQUIREMENT. 

AutoCAD SHX Text
EXISTING ROOF TOP EXHAUST DUCT (SHOWN HERE FOR CLARITY) SHALL REMAIN IN SERVICE. EXISTING DUCTWORK SHALL BE THOROUGHLY CLEANED. PROVIDE DUCT CLEANING REPORT TO ENGINEER FOR FINAL ACCEPTANCE. 
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EXISTING ROOF TOP TRI-STACK EXHAUST FAN, SUPPORTS, AND ALL APPURTENANCES SHALL BE REMOVED IN ITS ENTIRETY. PORTIONS OF EXISTING DUCTWORK AND SUPPORTS SHALL BE REMOVED AS INDICATED AND AS REQUIRED TO FACILITATE UNIT REMOVAL. PATCH ROOF TO MAINTAIN EXISTING WARRANTY AND WEATHERTIGHTNESS. EXISTING CONTROLS SHALL BE REMOVED IN THEIR ENTIRETY. 
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EXISTING 3-1/2" HWS/R PIPING SHALL BE REMOVED DOWN TO FLOOR PENETRATION AND AS INDICATED. TEMPORARILY CAP PIPING LIQUID TIGHT. 
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1. THE EXACT MOUNTING HEIGHT AND LOCATIONS OF ALL HVAC EQUIPMENT SHALL THE EXACT MOUNTING HEIGHT AND LOCATIONS OF ALL HVAC EQUIPMENT SHALL BE FIELD VERIFIED AND COORDINATED WITH OTHER MECHANICAL, ELECTRICAL, ARCHITECTURAL, AND STRUCTURAL SYSTEMS.  2. VERIFY ALL EQUIPMENT VOLTAGES WITH THE ELECTRICAL CONTRACTOR PRIOR TO VERIFY ALL EQUIPMENT VOLTAGES WITH THE ELECTRICAL CONTRACTOR PRIOR TO RELEASING EQUIPMENT.  3. PROVIDE DISCONNECT SWITCHES FOR ALL HVAC EQUIPMENT INCLUDING PROVIDE DISCONNECT SWITCHES FOR ALL HVAC EQUIPMENT INCLUDING WEATHERPROOF DISCONNECTS AS REQUIRED.  4. PROVIDE PHASE LOSS PROTECTION FOR ALL POLY-PHASE MOTOR DEVICES.  PROVIDE PHASE LOSS PROTECTION FOR ALL POLY-PHASE MOTOR DEVICES.  5. PROVIDE FLEXIBLE CONNECTIONS AT ALL DUCT CONNECTIONS TO VIBRATING PROVIDE FLEXIBLE CONNECTIONS AT ALL DUCT CONNECTIONS TO VIBRATING EQUIPMENT. THESE CONNECTIONS SHALL BE INSTALLED IN CLOSE PROXIMITY TO SUCH EQUIPMENT.  6. LOCATE MECHANICAL EQUIPMENT SO ALL SERVICEABLE PARTS ARE ACCESSIBLE. LOCATE MECHANICAL EQUIPMENT SO ALL SERVICEABLE PARTS ARE ACCESSIBLE. COORDINATE LOCATION WITH DUCTWORK, PIPING, THE WORK OF OTHER TRADES, BUILDING STRUCTURAL ELEMENTS, ETC. SUCH THAT THE MANUFACTURER'S AND CODE REQUIRED CLEARANCES ARE MET OR EXCEEDED.  7. PROVIDE VANDAL RESISTANT THERMOSTAT GUARDS ON ALL THERMOSTAT LOCATED PROVIDE VANDAL RESISTANT THERMOSTAT GUARDS ON ALL THERMOSTAT LOCATED IN CORRIDORS, TOILET ROOMS, VESTIBULES, AND OTHER PUBLIC SPACES.  8. UNLESS OTHERWISE NOTED, ALL SUPPLY AND RETURN DUCTWORK 15 FT UNLESS OTHERWISE NOTED, ALL SUPPLY AND RETURN DUCTWORK 15 FT UPSTREAM AND DOWNSTREAM OF ALL AIR HANDLING EQUIPMENT (RTU'S, AHU'S, ERU'S, ERV'S, ETC.) SHALL BE INTERNALLY LINED WITH 1" THICK ACOUSTICAL DUCT LINER. DUCT LINER SHALL MEET OR EXCEED ENERGY CODE REQUIREMENTS.  9. EXHAUST DUCTS SHALL BE PROVIDED WITH 1.5" EXTERNAL DUCT WRAP EXHAUST DUCTS SHALL BE PROVIDED WITH 1.5" EXTERNAL DUCT WRAP INSULATION FOR A MINIMUM 10 FEET FROM THE EXTERIOR PENETRATION OR TO THE MOTORIZED DAMPER. 
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INSTALL HV-3 ON NEW 1" THICK NEOPRENE VIBRATION ISOLATION PAD. PAD SHALL EXTEND MINIMUM 4" BEYOND UNIT IN ALL DIRECTIONS. ANCHOR UNIT TO BUILDING STRUCTURE WHILE ALLOWING FOR SLIGHT DEFLECTION OF THE ISOLATION PAD. UNIT SHALL BE INSTALLED TO PROVIDE 3'-0" UNOBSTRUCTED CLEARANCE IN FRONT OF UNIT CONTROL PANEL WHEN ADJACENT DOORS ARE OPEN. PROVIDE CANVAS FLEXIBLE CONNECTIONS AT OUTSIDE INTAKE AND SUPPLY AIR CONNECTIONS. PROVIDE NEW DUCTWORK AS REQUIRED TO CONNECT TO EXISTING. PROVIDE SMOOTH OFFSETS AND TRANSITIONS AS REQUIRED. COORDINATE WITH EXISTING DUCTWORK AND EQUIPMENT WITHIN MECHANICAL ROOM. TIE NEW UNIT INTO EXISTING EXHAUST AIR SMOKE DETECTOR AND NEW SUPPLY AIR SMOKE DETECTOR. UNIT SHALL BE DE-ENERGIZED UPON ACTIVATION OF SMOKE DETECTOR. UNIT FILTERS SHALL BE REMOVED FOR FINAL AIR BALANCING. PROVIDE NEW THERMOSTAT LOCATED IN THE NATATORIUM (REFER TO M2.1) IN THE SAME LOCATION AS EXISTING THERMOSTAT. PROVIDE ALL CONTROL WIRING, SURFACE RACEWAY, AND LOCKABLE COVER. NO CONTROL WIRES SHALL BE EXPOSED. PATCH AND PAINT TO MATCH EXISTING. 

AutoCAD SHX Text
PROVIDE 3" HWS/R BETWEEN EXISTING 3-1/2" HWS/R MAIN AND HV-3. PROVIDE ALL OFFSETS AS REQUIRED FOR COMPLETE INSTALLATION OF PIPING AND FREEZE PROTECTION PUMP. REFER TO HOT WATER COIL PIPING DETAIL FOR ADDITIONAL INFORMATION. SPACE IS EXTREMELY CONFINED. PROVIDE ALL PROVISIONS AS REQUIRED TO FACILITATE WORK WITHIN THIS SPACE. HWS/R PIPING SHALL BE TYPE L COPPER CONSTRUCTION. 

AutoCAD SHX Text
THE COMPLETE EXTENT OF NEW AND EXISTING SUPPLY DUCTWORK SERVING HV-3 SHALL BE COMPLETELY INSULATED. 

AutoCAD SHX Text
PROVIDE NEW ACCESS DOOR IN EXISTING DUCTWORK ACCESS DOOR FRAME. MODIFY EXISTING FRAME AND DUCTWORK AS REQUIRED. NEW ACCESS DOOR SHALL BE AIR TIGHT. 

AutoCAD SHX Text
PROVIDE NEW 36x42 EXHAUST DUCTWORK, FIELD VERIFY SIZE TO MATCH EXISTING. DUCTWORK SHALL BE 12 GAUGE CONSTRUCTION. PROVIDE ADDITIONAL SUPPORTS AS REQUIRED. LINE DUCT TO MATCH EXISTING. DUCTWORK SHALL BE PAINTED, COLOR SHALL BE SELECTED BY OWNER. 

AutoCAD SHX Text
PROVIDE NEW 36x58 OUTSIDE AIR INTAKE DUCTWORK, FIELD VERIFY SIZE TO MATCH EXISTING. DUCTWORK SHALL BE 12 GAUGE CONSTRUCTION. PROVIDE ADDITIONAL SUPPORTS AS REQUIRED. LINE DUCT TO MATCH EXISTING. PROVIDE 18x18 ACCESS DOOR ON RISER HEEL. DUCTWORK SHALL BE PAINTED, COLOR SHALL BE SELECTED BY OWNER. 

AutoCAD SHX Text
PROVIDE SMOOTH TRANSITION AS REQUIRED. 

AutoCAD SHX Text
PROVIDE NEW FILTER RACK ON VERTICAL OUTSIDE AIR INTAKE DUCTWORK. PROVIDE SMOOTH TRANSITIONS AS REQUIRED. FILTERS IN EXISTING 100% OAI H&V-5 TIED TO THIS OUTSIDE AIR DUCTWORK SHALL BE REMOVED. CONTRACTOR SHALL FIELD VERIFY EXISTING UNITS. RE-BALANCE H&V-5 AS REQUIRED TO MATCH EXISTING. RE-BALANCE OAI OF EXISTING H&V-4 TO MATCH EXISTING. 

AutoCAD SHX Text
INSTALL NEW HWS/R PIPING AS HIGH AS POSSIBLE TO ALLOW CLEAR ACCESS TO MECHANICAL ROOM. PROVIDE ADDITIONAL OFFSETS AS REQUIRED. 

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
FPP

AutoCAD SHX Text
1

AutoCAD SHX Text
HV

AutoCAD SHX Text
3

AutoCAD SHX Text
3-1/2" HWS/R 

AutoCAD SHX Text
1-1/2" HWS/R 

AutoCAD SHX Text
1-1/4" HWS/R 

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
FLOOR

AutoCAD SHX Text
ROOF

AutoCAD SHX Text
HV

AutoCAD SHX Text
3

AutoCAD SHX Text
SMOOTH DUCT TRANSITION FROM 20x60 AT UNIT CONNECTION TO 30x44 AT OAI DUCT. 

AutoCAD SHX Text
FC

AutoCAD SHX Text
FC

AutoCAD SHX Text
30x24

AutoCAD SHX Text
30x24

AutoCAD SHX Text
18 x 70

AutoCAD SHX Text
SD

AutoCAD SHX Text
MECHANICAL - PARTIAL FIRST FLOOR PLAN - NEW WORK

AutoCAD SHX Text
ML

AutoCAD SHX Text
MML

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
ISSUANCE:

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
FOR BID

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
02/01/2024

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
Plotted: 2/1/2024 11:00 AM  By: mlepore 2/1/2024 11:00 AM  By: mlepore   By: mlepore mlepore File: U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M2.0\M2.0U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M2.0\M2.0\M2.0M2.0

AutoCAD SHX Text
AS INDICATED

AutoCAD SHX Text
HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424

AutoCAD SHX Text
1/8"= 1'-0"

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
1

AutoCAD SHX Text
MECHANICAL - PARTIAL FIRST FLOOR DUCTWORK PLAN - NEW WORK

AutoCAD SHX Text
GENERAL NOTES:

AutoCAD SHX Text
1/8"= 1'-0"

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
2

AutoCAD SHX Text
MECHANICAL - PARTIAL FIRST FLOOR PIPING PLAN - NEW WORK

AutoCAD SHX Text
NEW WORK KEY NOTES (    ,    , ETC.)

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
AREA OF WORK

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
SECTION A



STORAGE

OFFICE

POOL AREA

CORRIDOR

STORAGE

OFFICE

POOL AREA

CORRIDOR

STORAGE

OFFICE

POOL AREA

CORRIDOR

STORAGE

OFFICE

POOL AREA

CORRIDOR

STORAGE

OFFICE

POOL AREA

CORRIDOR

STORAGE

OFFICE

POOL AREA

CORRIDOR

M2.1

C
 o

 n
 s

 u
 l 

t 
i n

 g
  E

 n
 g

 i 
n 

e 
e 

r 
s

LL
C

Jo
hn

so
n 

&
 U

rb
an

,

29
5 

St
at

e 
R

o
ut

e 
34

C
o

lts
 N

ec
k,

 N
J 

07
72

2
t 

73
2.

77
2.

15
00

f 
73

2.
77

2.
15

15

J&
U

 P
ro

je
ct

 #
 2

2-
14

8

M
ar

k E
. L

on
erg

an
, P

.E.
N

J 
Li

ce
ns

e 
#2

4G
E0

40
74

90
0

AutoCAD SHX Text
1533

AutoCAD SHX Text
1533

AutoCAD SHX Text
1533

AutoCAD SHX Text
1533

AutoCAD SHX Text
1533

AutoCAD SHX Text
1533

AutoCAD SHX Text
T

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
1200

AutoCAD SHX Text
X

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
950

AutoCAD SHX Text
X

AutoCAD SHX Text
1200

AutoCAD SHX Text
X

AutoCAD SHX Text
1150

AutoCAD SHX Text
X

AutoCAD SHX Text
1200

AutoCAD SHX Text
X

AutoCAD SHX Text
1200

AutoCAD SHX Text
X

AutoCAD SHX Text
1150

AutoCAD SHX Text
X

AutoCAD SHX Text
%%UHV-3

AutoCAD SHX Text
(E) SUPPLY GRILLE (TYP)

AutoCAD SHX Text
1. THE EXACT MOUNTING HEIGHT AND LOCATIONS OF ALL HVAC EQUIPMENT SHALL THE EXACT MOUNTING HEIGHT AND LOCATIONS OF ALL HVAC EQUIPMENT SHALL BE FIELD VERIFIED AND COORDINATED WITH OTHER MECHANICAL, ELECTRICAL, ARCHITECTURAL, AND STRUCTURAL SYSTEMS.  2. VERIFY ALL EQUIPMENT VOLTAGES WITH THE ELECTRICAL CONTRACTOR PRIOR TO VERIFY ALL EQUIPMENT VOLTAGES WITH THE ELECTRICAL CONTRACTOR PRIOR TO RELEASING EQUIPMENT.  3. PROVIDE DISCONNECT SWITCHES FOR ALL HVAC EQUIPMENT INCLUDING PROVIDE DISCONNECT SWITCHES FOR ALL HVAC EQUIPMENT INCLUDING WEATHERPROOF DISCONNECTS AS REQUIRED.  4. PROVIDE PHASE LOSS PROTECTION FOR ALL POLY-PHASE MOTOR DEVICES.  PROVIDE PHASE LOSS PROTECTION FOR ALL POLY-PHASE MOTOR DEVICES.  5. PROVIDE FLEXIBLE CONNECTIONS AT ALL DUCT CONNECTIONS TO VIBRATING PROVIDE FLEXIBLE CONNECTIONS AT ALL DUCT CONNECTIONS TO VIBRATING EQUIPMENT. THESE CONNECTIONS SHALL BE INSTALLED IN CLOSE PROXIMITY TO SUCH EQUIPMENT.  6. LOCATE MECHANICAL EQUIPMENT SO ALL SERVICEABLE PARTS ARE ACCESSIBLE. LOCATE MECHANICAL EQUIPMENT SO ALL SERVICEABLE PARTS ARE ACCESSIBLE. COORDINATE LOCATION WITH DUCTWORK, PIPING, THE WORK OF OTHER TRADES, BUILDING STRUCTURAL ELEMENTS, ETC. SUCH THAT THE MANUFACTURER'S AND CODE REQUIRED CLEARANCES ARE MET OR EXCEEDED.  7. PROVIDE VANDAL RESISTANT THERMOSTAT GUARDS ON ALL THERMOSTAT LOCATED PROVIDE VANDAL RESISTANT THERMOSTAT GUARDS ON ALL THERMOSTAT LOCATED IN CORRIDORS, TOILET ROOMS, VESTIBULES, AND OTHER PUBLIC SPACES.  8. UNLESS OTHERWISE NOTED, ALL SUPPLY AND RETURN DUCTWORK 15 FT UNLESS OTHERWISE NOTED, ALL SUPPLY AND RETURN DUCTWORK 15 FT UPSTREAM AND DOWNSTREAM OF ALL AIR HANDLING EQUIPMENT (RTU'S, AHU'S, ERU'S, ERV'S, ETC.) SHALL BE INTERNALLY LINED WITH 1" THICK ACOUSTICAL DUCT LINER. DUCT LINER SHALL MEET OR EXCEED ENERGY CODE REQUIREMENTS.  9. EXHAUST DUCTS SHALL BE PROVIDED WITH 1.5" EXTERNAL DUCT WRAP EXHAUST DUCTS SHALL BE PROVIDED WITH 1.5" EXTERNAL DUCT WRAP INSULATION FOR A MINIMUM 10 FEET FROM THE EXTERIOR PENETRATION OR TO THE MOTORIZED DAMPER. 

AutoCAD SHX Text
MECHANICAL - NATATORIUM AIR BALANCING PLAN - NEW WORK

AutoCAD SHX Text
ML

AutoCAD SHX Text
MML

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
ISSUANCE:

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
FOR BID

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
02/01/2024

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
Plotted: 2/1/2024 11:00 AM  By: mlepore 2/1/2024 11:00 AM  By: mlepore   By: mlepore mlepore File: U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M2.0\M2.1U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M2.0\M2.1\M2.1M2.1

AutoCAD SHX Text
AS INDICATED

AutoCAD SHX Text
HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424

AutoCAD SHX Text
1

AutoCAD SHX Text
MECHANICAL - NATATORIUM AIR BALANCING PLAN - NEW WORK

AutoCAD SHX Text
GENERAL NOTES:

AutoCAD SHX Text
1/8"= 1'-0"

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
8

AutoCAD SHX Text
4

AutoCAD SHX Text
AREA OF WORK



M3.0

C
 o

 n
 s

 u
 l 

t 
i n

 g
  E

 n
 g

 i 
n 

e 
e 

r 
s

LL
C

Jo
hn

so
n 

&
 U

rb
an

,

29
5 

St
at

e 
R

o
ut

e 
34

C
o

lts
 N

ec
k,

 N
J 

07
72

2
t 

73
2.

77
2.

15
00

f 
73

2.
77

2.
15

15

J&
U

 P
ro

je
ct

 #
 2

2-
14

8

M
ar

k E
. L

on
erg

an
, P

.E.
N

J 
Li

ce
ns

e 
#2

4G
E0

40
74

90
0

AutoCAD SHX Text
MECHANICAL - SCHEDULES

AutoCAD SHX Text
ML

AutoCAD SHX Text
MML

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
ISSUANCE:

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
FOR BID

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
02/01/2024

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
Plotted: 2/1/2024 11:00 AM  By: mlepore 2/1/2024 11:00 AM  By: mlepore   By: mlepore mlepore File: U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M3.0\M3.0U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M3.0\M3.0\M3.0M3.0

AutoCAD SHX Text
AS INDICATED

AutoCAD SHX Text
HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424



M4.0

C
 o

 n
 s

 u
 l 

t 
i n

 g
  E

 n
 g

 i 
n 

e 
e 

r 
s

LL
C

Jo
hn

so
n 

&
 U

rb
an

,

29
5 

St
at

e 
R

o
ut

e 
34

C
o

lts
 N

ec
k,

 N
J 

07
72

2
t 

73
2.

77
2.

15
00

f 
73

2.
77

2.
15

15

J&
U

 P
ro

je
ct

 #
 2

2-
14

8

M
ar

k E
. L

on
erg

an
, P

.E.
N

J 
Li

ce
ns

e 
#2

4G
E0

40
74

90
0

AutoCAD SHX Text
MECHANICAL - DETAILS

AutoCAD SHX Text
ML

AutoCAD SHX Text
MML

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
ISSUANCE:

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
FOR BID

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
02/01/2024

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
Plotted: 2/1/2024 11:00 AM  By: mlepore 2/1/2024 11:00 AM  By: mlepore   By: mlepore mlepore File: U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M4.0\M4.0U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M4.0\M4.0\M4.0M4.0

AutoCAD SHX Text
AS INDICATED

AutoCAD SHX Text
HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424

AutoCAD SHX Text
ROOFING

AutoCAD SHX Text
UTILITY FAN

AutoCAD SHX Text
2 TIMES WHEEL DIAMETER

AutoCAD SHX Text
GALVANIZED IRON STRAP AND ANGLE

AutoCAD SHX Text
RECOMMENDED BY VIBRATION

AutoCAD SHX Text
ISOLATION MANUFACTURER.

AutoCAD SHX Text
AND ATTACH TO RAIL AS

AutoCAD SHX Text
ISOLATORS TO CHANNEL

AutoCAD SHX Text
BOLT VIBRATION

AutoCAD SHX Text
STEEL CHANNEL

AutoCAD SHX Text
BOLT FAN BASE TO CHANNEL

AutoCAD SHX Text
1" DRAIN

AutoCAD SHX Text
12" EQUIPMENT RAIL

AutoCAD SHX Text
UTILITY SET FAN DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
EXHAUST FAN DISCHARGE DUCT (FULL SIZE OF CONNECTION)

AutoCAD SHX Text
%%UTYPICAL RECTANGLE TO ROUND TRANSITION

AutoCAD SHX Text
%%UDETAIL OF TURN VANES

AutoCAD SHX Text
%%UCONSTRUCTION OF 90%%d ELBOWS

AutoCAD SHX Text
1" R

AutoCAD SHX Text
%%UTYPICAL RECTANGLE TRANSITION

AutoCAD SHX Text
1"

AutoCAD SHX Text
1"

AutoCAD SHX Text
2" RADIUS

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
1"

AutoCAD SHX Text
1"

AutoCAD SHX Text
%%UROUND 90%%d ELBOW

AutoCAD SHX Text
"W"

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
1 1/2 W

AutoCAD SHX Text
"W"

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
%%USQUARE 90%%d ELBOW

AutoCAD SHX Text
"W"

AutoCAD SHX Text
"W"

AutoCAD SHX Text
%%UTYPICAL SPLITTER DAMPER

AutoCAD SHX Text
%%USQUARE 45%%d ELBOW

AutoCAD SHX Text
%%UROUND 45%%d ELBOW

AutoCAD SHX Text
C

AutoCAD SHX Text
"W"

AutoCAD SHX Text
L

AutoCAD SHX Text
"W"

AutoCAD SHX Text
1-1/2 W

AutoCAD SHX Text
FLOW

AutoCAD SHX Text
AIR

AutoCAD SHX Text
%%UCONSTRUCTION OF 45%%d ELBOWS

AutoCAD SHX Text
"W"

AutoCAD SHX Text
"W"

AutoCAD SHX Text
USE THIS DESIGN WHERE SQUARE 45°ELS ARE SHOWN ON PLANS

AutoCAD SHX Text
TURN VANES - SEE  DETAILS THIS SHEET

AutoCAD SHX Text
USE THIS DESIGN WHERE ROUND 45° ELSARE SHOWN ON PLANS

AutoCAD SHX Text
USE THIS DESIGN WHERE SQUARE 90° ELS ARESHOWN ON PLANS OR IF SPACE CONDITIONS DO NOT PERMIT INSTALLATION OF ROUND 90° ELS

AutoCAD SHX Text
TURN VANES - SEE  DETAILS THIS SHEET

AutoCAD SHX Text
USE THIS DESIGN WHERE ROUND 90° ELSARE SHOWN ON PLANS

AutoCAD SHX Text
SLOPE NOT TO EXCEED 1" IN 4"

AutoCAD SHX Text
ROUND DUCT

AutoCAD SHX Text
RECTANGULAR DUCT

AutoCAD SHX Text
TRANSITION AT 1:4 SLOPE

AutoCAD SHX Text
MAIN

AutoCAD SHX Text
TURN VANES - SEE  DETAILS THIS SHEET

AutoCAD SHX Text
BRANCH

AutoCAD SHX Text
DAMPER ADJUSTMENT ROD AND LOCK SCREW

AutoCAD SHX Text
SPLITTER DAMPER

AutoCAD SHX Text
SLOPE NOT TO EXCEED 1" IN 4"

AutoCAD SHX Text
W

AutoCAD SHX Text
PROVIDE MANUAL VOLUME DAMPER

AutoCAD SHX Text
W/4 4" MIN.

AutoCAD SHX Text
45°

AutoCAD SHX Text
WHEN BRANCH DUCT IS CONNECTED TO A SINGLE REGISTER, DUCT SHALL  BE SAME SIZE AS REGISTER UNLESS OTHERWISE NOTED ON PLANS.

AutoCAD SHX Text
MAIN EXHAUST OR RETURN

AutoCAD SHX Text
EXHAUST/RETURN DUCT

AutoCAD SHX Text
W

AutoCAD SHX Text
MAIN SUPPLY DUCT

AutoCAD SHX Text
PROVIDE MANUAL VOLUME DAMPER

AutoCAD SHX Text
BRANCH DUCT

AutoCAD SHX Text
W/4 4" MIN.

AutoCAD SHX Text
45°

AutoCAD SHX Text
SUPPLY DUCT

AutoCAD SHX Text
CLINCH CONNECTION

AutoCAD SHX Text
CLINCH CONNECTION

AutoCAD SHX Text
DUCTWORK DETAILS

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
NUT AND WASHER AT END OF ROD

AutoCAD SHX Text
FOR BRACING ANGLES, SEE SMACNA NOTES

AutoCAD SHX Text
SHEET METAL SCREW, RIVET OR BOLT TO BOTH SIDES OF DUCT

AutoCAD SHX Text
GALVANIZED IRON STRAP OR ALUMINUM STRAP, TURN UNDER DUCT MINIMUM 1". RIVET OR BOLT TO UNDERSIDE OF DUCT

AutoCAD SHX Text
SECURE TO STRUCTURE ABOVE AS RECOMMENDED BY SMACNA

AutoCAD SHX Text
PAIR AT 4' SPACING

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
12 GA. (0.106")

AutoCAD SHX Text
WIRE/ROD

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
STRAP

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1"x 20 GA.

AutoCAD SHX Text
1"x 18 GA.

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
PAIR AT 8' SPACING

AutoCAD SHX Text
STRAP

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1"x 18 GA.

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1"x 20 GA.

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
STRAP

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
10 GA. (0.135")

AutoCAD SHX Text
WIRE/ROD

AutoCAD SHX Text
PAIR AT 10' SPACING

AutoCAD SHX Text
10 GA. (0.135")

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
WIRE/ROD

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
P/2 < 72''

AutoCAD SHX Text
P/2 < 30'

AutoCAD SHX Text
RANGE

AutoCAD SHX Text
-

AutoCAD SHX Text
P/2 < 96''

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1-1/2"x 16 GA.

AutoCAD SHX Text
1-1/2"x 16 GA.

AutoCAD SHX Text
1"x 18 GA.

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
STRAP

AutoCAD SHX Text
1"x 18 GA.

AutoCAD SHX Text
1-1/2"x 16 GA.

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1"x 16 GA.

AutoCAD SHX Text
1"x 20 GA.

AutoCAD SHX Text
1"x 22 GA.

AutoCAD SHX Text
HALF DUCT

AutoCAD SHX Text
P/2 < 168''

AutoCAD SHX Text
P/2 < 192''

AutoCAD SHX Text
P/2 < 120''

AutoCAD SHX Text
PERIMETER

AutoCAD SHX Text
PAIR AT 5' SPACING

AutoCAD SHX Text
RECTANGULAR DUCT HANGER SCHEDULE (MINIMUM SIZES)

AutoCAD SHX Text
12 GA. (0.106")

AutoCAD SHX Text
WIRE/ROD

AutoCAD SHX Text
DUCT HANGER DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
AIR VENT (TYPICAL)

AutoCAD SHX Text
AIRFLOW DIRECTION

AutoCAD SHX Text
UNION (TYPICAL)

AutoCAD SHX Text
PETE'S PLUG (TYPICAL)

AutoCAD SHX Text
PRESSURE GAUGE (TYPICAL)

AutoCAD SHX Text
COIL CIRCULATING PUMP. PROVIDE LINE SIZE BYPASS AND ISOLATION VALVES (SEE SCHEDULE). 

AutoCAD SHX Text
STRAINER

AutoCAD SHX Text
MODULATING 3-WAY  VALVE

AutoCAD SHX Text
SUPPLY

AutoCAD SHX Text
CIRCUIT SETTER

AutoCAD SHX Text
RETURN

AutoCAD SHX Text
12" DRAIN VALVE WITH BALL VALVE, HOSE NIPPLE, AND THREADED CAP

AutoCAD SHX Text
THERMOMETER (TYPICAL)

AutoCAD SHX Text
INCREASER / REDUCER, AS REQ'D (TYPICAL)

AutoCAD SHX Text
BALL VALVE (TYPICAL)

AutoCAD SHX Text
1.  USE PETE'S PLUGS FOR PRESSURE GAUGES & THERMOMETERS FOR ALL HEATING COILS WHERE ACCESS IS LIMITED. USE PETE'S PLUGS FOR PRESSURE GAUGES & THERMOMETERS FOR ALL HEATING COILS WHERE ACCESS IS LIMITED. 2. APPLICATION: FOR ELIMINATION OF FREEZING POSSIBILITIES, THE PUMP SHALL BE PROGRAMMED TO RUN WHENEVER THE OUTSIDE AIR TEMPERATURE APPLICATION: FOR ELIMINATION OF FREEZING POSSIBILITIES, THE PUMP SHALL BE PROGRAMMED TO RUN WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 38 DEGREES F. 3. INSTALL PIPING IN SUCH A MANNER THAT ALL UNIT ACCESS PANELS ARE ACCESSIBLE IN INCLUDING, BUT NOT LIMITED TO, COIL INSPECTION, INSTALL PIPING IN SUCH A MANNER THAT ALL UNIT ACCESS PANELS ARE ACCESSIBLE IN INCLUDING, BUT NOT LIMITED TO, COIL INSPECTION, MOTOR AND FAN SERVICE, CONTROLS, FILTER, DAMPER, ETC. 4. COIL IN COUNTERFLOW ARRANGEMENT. COIL IN COUNTERFLOW ARRANGEMENT. 5. ISOLATION VALVES SHALL BE TWO PIECE, FULL PORT, QUARTER TURN BALL VALVES. ISOLATION VALVES SHALL BE TWO PIECE, FULL PORT, QUARTER TURN BALL VALVES. 

AutoCAD SHX Text
%%UNOTES:

AutoCAD SHX Text
TRIPLE DUTY VALVE

AutoCAD SHX Text
INLINE PUMP DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
STRAINER (LINE SIZE) WITH HOSE ENDED BLOWDOWN VALVE

AutoCAD SHX Text
CLEVIS HANGER WITH PIPE SHIELD SUSPENDED FROM STRUCTURE ABOVE (TYPICAL)

AutoCAD SHX Text
INCREASER (WHERE REQUIRED)

AutoCAD SHX Text
 INLINE PUMP

AutoCAD SHX Text
REDUCER (WHERE REQUIRED)

AutoCAD SHX Text
PRESSURE GAUGE (TYPICAL)

AutoCAD SHX Text
BALL VALVE

AutoCAD SHX Text
TRIPLE DUTY VALVE (SHUTOFF, BALANCING, CHECK)

AutoCAD SHX Text
FROM SYSTEM

AutoCAD SHX Text
TO SYSTEM

AutoCAD SHX Text
WHERE REQ'D. AN ADDITIONAL PUMP SUPPORT BRACKET MAY BE PROVIDED . PUMP SUPPORTS MUST BE INSTALLED IN SUCH A WAY AS TO NOT CREATE ANY STRESSES ON PUMP COMPONENTS. PUMP SUPPORTS SHALL NOT BE SO RIGIDLY MOUNTED THAT IT LIMITS THE PUMPS ABILITY TO MOVE WITH PIPE EXPANSION MOVEMENT.

AutoCAD SHX Text
ADJUSTABLE CLEVIS HANGER

AutoCAD SHX Text
5/8"

AutoCAD SHX Text
12"

AutoCAD SHX Text
8"

AutoCAD SHX Text
10"

AutoCAD SHX Text
6"

AutoCAD SHX Text
7/8"

AutoCAD SHX Text
3/4"

AutoCAD SHX Text
2-1/2"

AutoCAD SHX Text
3"

AutoCAD SHX Text
4"

AutoCAD SHX Text
2"

AutoCAD SHX Text
1-1/4"

AutoCAD SHX Text
1-1/2"

AutoCAD SHX Text
3/4"

AutoCAD SHX Text
1"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
14'

AutoCAD SHX Text
23'

AutoCAD SHX Text
19'

AutoCAD SHX Text
22'

AutoCAD SHX Text
17'

AutoCAD SHX Text
-

AutoCAD SHX Text
10'

AutoCAD SHX Text
11'

AutoCAD SHX Text
12'

AutoCAD SHX Text
10'

AutoCAD SHX Text
9'

AutoCAD SHX Text
9'

AutoCAD SHX Text
6'

AutoCAD SHX Text
7'

AutoCAD SHX Text
10'

AutoCAD SHX Text
10'

AutoCAD SHX Text
8'

AutoCAD SHX Text
8'

AutoCAD SHX Text
HANGER SPACING/ROD SIZE SCHEDULE

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
6'

AutoCAD SHX Text
5'

AutoCAD SHX Text
6'

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
1/4"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
3/8"

AutoCAD SHX Text
1/2"

AutoCAD SHX Text
7/8"

AutoCAD SHX Text
7/8"

AutoCAD SHX Text
6'

AutoCAD SHX Text
6'

AutoCAD SHX Text
6'

AutoCAD SHX Text
6'

AutoCAD SHX Text
10'

AutoCAD SHX Text
10'

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
10'

AutoCAD SHX Text
10'

AutoCAD SHX Text
10'

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
PIPE SIZE

AutoCAD SHX Text
MINIMUM HANGER ROD SIZE

AutoCAD SHX Text
MAXIMUM HANGER SPACING

AutoCAD SHX Text
STEAM & WATER

AutoCAD SHX Text
COPPER TYPE L

AutoCAD SHX Text
STEEL SCH 40

AutoCAD SHX Text
NATURAL GAS SCH 40

AutoCAD SHX Text
INSULATION SHIELD AT HANGER (MINIMUM 12" LONG)

AutoCAD SHX Text
HANGER ROD (SEE SCHEDULE FOR SIZES)

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
INSULATION

AutoCAD SHX Text
ADJUSTABLE ROLLER HANGER

AutoCAD SHX Text
SADDLE (MINIMUM 12" LONG)

AutoCAD SHX Text
HANGER ROD (SEE SCHEDULE FOR SIZES)

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
INSULATION

AutoCAD SHX Text
WELD

AutoCAD SHX Text
PIPE HANGER DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
HIEGHT AS SPECIFIED

AutoCAD SHX Text
FLEXIBLE CONNECTION

AutoCAD SHX Text
HOT WATER COIL WITH FREEZING PROTECTION PUMP PIPING DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE



M5.0

C
 o

 n
 s

 u
 l 

t 
i n

 g
  E

 n
 g

 i 
n 

e 
e 

r 
s

LL
C

Jo
hn

so
n 

&
 U

rb
an

,

29
5 

St
at

e 
R

o
ut

e 
34

C
o

lts
 N

ec
k,

 N
J 

07
72

2
t 

73
2.

77
2.

15
00

f 
73

2.
77

2.
15

15

J&
U

 P
ro

je
ct

 #
 2

2-
14

8

M
ar

k E
. L

on
erg

an
, P

.E.
N

J 
Li

ce
ns

e 
#2

4G
E0

40
74

90
0

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

AutoCAD SHX Text
MECHANICAL - CONTROL DIAGRAMS AND SEQUENCE OF OPERATIONS 

AutoCAD SHX Text
ML

AutoCAD SHX Text
MML

AutoCAD SHX Text
SHEET:

AutoCAD SHX Text
ISSUANCE:

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
FOR BID

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
02/01/2024

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
Plotted: 2/1/2024 11:00 AM  By: mlepore 2/1/2024 11:00 AM  By: mlepore   By: mlepore mlepore File: U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M5.0\M5.0U:\Projects 22\22-148 MSU - Panzer Gym AHU-3 Study\Drawings\22-148-M5.0\M5.0\M5.0M5.0

AutoCAD SHX Text
AS INDICATED

AutoCAD SHX Text
HEATING & VENTILATING UNIT REPLACEMENT AT: MONTCLAIR STATE UNIVERSITY PANZER GYMNASIUM 1 NORMAL AVE.  MONTCLAIR, NJ 07424

AutoCAD SHX Text
FILTERED AIR

AutoCAD SHX Text
REMOTE FILTER

AutoCAD SHX Text
M

AutoCAD SHX Text
OA

AutoCAD SHX Text
NC

AutoCAD SHX Text
FRZ-CS

AutoCAD SHX Text
AF-DP

AutoCAD SHX Text
SF-MS

AutoCAD SHX Text
SUPPLY FAN

AutoCAD SHX Text
HOT WATER COIL

AutoCAD SHX Text
FZ

AutoCAD SHX Text
SUPPLY AIR

AutoCAD SHX Text
SYMBOL LIST

AutoCAD SHX Text
M

AutoCAD SHX Text
AF-DP

AutoCAD SHX Text
SA-CS

AutoCAD SHX Text
SA-MS

AutoCAD SHX Text
AIR FILTER DIFFERENTIAL PRESSURE SWITCH EXHAUST FAN CURRENT SENSOR EXHAUST FAN MOTOR STARTER  FREEZESTAT COIL FREEZE PROTECTION PUMP CURRENT SENSOR COIL FREEZE PROTECTION PUMP START/STOP RELAY MOTOR OPERATED DAMPER ACTUATOR SUPPLY AIR FAN CURRENT SENSOR SUPPLY AIR FAN MOTOR STARTER SUPPLY AIR TEMPERATURE SENSOR EF MOTOR START/STOP RELAY

AutoCAD SHX Text
ANALOG INPUTS  SUPPLY AIR TEMPERATURE

AutoCAD SHX Text
ANALOG OUTPUTS OUTDOOR AIR DAMPER HOT WATER VALVE CONTROL

AutoCAD SHX Text
DIGITAL INPUTS  EXHAUST FAN STATUS FILTER STATUS FREEZE PUMP STATUS FREEZESTAT SUPPLY FAN STATUS

AutoCAD SHX Text
DIGITAL OUTPUTS EXHAUST FAN START/STOP FREEZE PUMP START/STOP SUPPLY FAN START/STOP EXHAUST FAN START/STOP

AutoCAD SHX Text
HWS

AutoCAD SHX Text
HWR

AutoCAD SHX Text
SA-TS

AutoCAD SHX Text
EF-CS

AutoCAD SHX Text
SF-CS

AutoCAD SHX Text
FZ

AutoCAD SHX Text
SA-TS

AutoCAD SHX Text
EF-MS

AutoCAD SHX Text
NO

AutoCAD SHX Text
FRZ-R

AutoCAD SHX Text
FRZ-CS

AutoCAD SHX Text
NC

AutoCAD SHX Text
FRZ-R

AutoCAD SHX Text
HOT WATER HEATING AND VENTILATING (100% OA) UNIT CONTROL DETAIL

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
EXHAUST AIR

AutoCAD SHX Text
EXHAUST FAN

AutoCAD SHX Text
3

AutoCAD SHX Text
HV

AutoCAD SHX Text
HOT WATER HEATING & VENTILATING AIR HANDLING (100% OA) UNIT - SEQUENCE OF OPERATION

AutoCAD SHX Text
GENERAL THE ATC CONTRACTOR SHALL FURNISH A BACNET DDC CONTROLLER AND ALL REQUIRED SENSORS, ACTUATORS, DAMPERS, VALVES, ETC. FOR OPERATION AS DESCRIBED HEREIN. HOT WATER VALVES WILL BE FAIL SAFE OPEN UPON A LOSS OF POWER OR CONTROL SIGNAL. OUTDOOR AIR DAMPERS WILL BE FAIL SAFE CLOSE UPON A LOSS OF POWER OR CONTROL SIGNAL. THE UNIT WILL BE INDEXED FOR OCCUPIED/UNOCCUPIED CYCLE FROM THE UNIT MOUNTED DDC CONTROLLER AND FRONT END WORKSTATION. THE UNIT CAN BE INDEXED TO THE OCCUPIED MODE FROM THE PUSH-BUTION OVERRIDE ON THE ROOM TEMPERATURE SENSOR. THE ROOM TEMPERATURE SENSOR WILL HAVE LOCAL SETPOINT ADJUSTMENTS AND WILL BE INITIALLY SET FOR 70 DEG F. THE SETPOINT ADJUSTMENT WILL BE LIMITED FROM THE CONTROLLER TO PLUS OR MINUS 3 DEG F OF SETPOINT. UNOCCUPIED MODE WHEN THE UNIT IS IN UNOCCUPIED MODE THE OUTDOOR DAMPER WILL BE CLOSED AND THE LOCAL EXHAUST FAN SHALL BE DE-ENERGIZED. THE SUPPLY FAN SHALL SHALL CYCLE AND THE HOT WATER COIL VALVE SHALL MODULATE TO MAINTAIN A 60 DEG F. SETPOINT (ADJUSTABLE).  OCCUPIED MODE WHEN THE SYSTEM IS IN THE OCCUPIED MODE, THE HEATING HOT WATER VALVE SHALL FULLY OPEN IF THE OUTDOOR AIR TEMPERATURE IS 65°F (ADJUSTABLE) OR BELOW, ONCE THE VALVE HAS REACH THE FULLY OPENPOSITION, AN AUXILLARY SWITCH ON THE VALVE ACTUATOR SHALL INDICATE THE VALVE POSITION AND THEN BEGIN A 30 SECOND TIME DELAY. AT THE END OF THE 30 SECOND TIME DELAY, THE OUTDOOR AIR DAMPER SHALL OPEN. ONCE THE DAMPER HAS REACHED THE OPEN POSITION, AS PROVEN BY AND END SWITCH ON THE DAMPER ACTUATOR, THE HEATING AND VENTILATING UNIT SUPPLY FANS AND INTERLOCKED EXHAUST FAN(S) SHALL START AND RUN CONTINUOUSLY. ONCE THE HEATING AND VENTILATING UNITS HAVE STARTED, THE HOT WATER COIL CONTROL VALVE SHALL MODULATE TO MAINTAIN A CONSTANT, 65°F DISCHARGE AIR TEMPERATURE(ADJUSTABLE).  IF THE OUTDOOR AIR TEMPERATURE IS ABOVE 65°F (ADJUSTABLE), THE HEATING AND VENTILATING UNITSUPPLY FANS AND EXHAUST FANS SHALL START UPON PROOF OF THE OUTDOOR AIR DAMPER OPENING WITHOUT THE 30 SECOND, HOT WATER VALVE TIME DELAY. FREEZE PROTECTION PROVIDE A MANUAL RESET ANTI-FREEZE STAT IN THE SUPPLY AIR DUCT OF THE HEATING AND VENTILATING (HV) UNIT ON THE LEAVING AIRSIDE OF THE HOT WATER COIL. WHEN THE DISCHARGE AIR TEMPERATURE FALLS BELOW 40°F, THE SENSOR SHALL CLOSE THE UNIT OUTDOOR AIR INTAKE, DE-ENERGIZE THE UNITSUPPLY FAN, OPEN THE HOT WATER COIL CONTROL VALVE, AND DISPLAY AN ALARM STATUS WILL BE INDICATED AT THE FRONT END WORKSTATION. THIS ALARM MUST BE ACKNOWLEDGED AND RESET THROUGH A SOFTWARE SWITCH LOCATED ON THE FRONT END GRAPHICS. THE HOT WATER COIL FREEZE PROTECTION PUMPS SHALL START AND RUN CONTINUOUSLY WHENEVER THE OUTDOOR AIR TEMPERATURE IS BELOW 65°F. THE PUMP STATUS SHALL BE MONITORED. UPON FAILURE OF AFREEZE PROTECTION PUMP, AN ALARM STATUS WILL BE INDICATED AT THE FRONT END WORKSTATION. THIS ALARM MUST BE ACKNOWLEDGED AND RESET THROUGH A SOFTWARE SWITCH LOCATED ON THE FRONT END GRAPHICS. FIRE ALARM SYSTEM INTERLOCK COORDINATE WITH THE FIRE ALARM CONTRACTOR TO PROVIDE AN INTERCONNECTION BETWEEN THE NEW HEATING & VENTILATING UNIT SUPPLY FANS AND THE EXISTING BUILDING FIRE ALARM SYSTEM. UPON ACTIVATION OF AN ALARM, THE UNIT SUPPLY FANS SHALL BE DE-ENERGIZED AND THE OUTDOOR AIR INTAKE DAMPER SHALL CLOSE.  FILTER STATUS PROVIDE A DIFFERENTIAL PRESSURE SWITCH AT THE REMOTE FILTER BANKS. THE SWITCH SHALL BE SET AS PER THE FILTER MANUFACTURER'S RATING FOR A DIRTY FILTER.  WHENEVER THE FILTER EXCEEDS THIS RATING, THE FILTER SWITCH SHALL INDICATE A DIRTY FILTER ALARM TO THE ATC SYSTEM. BMS INTERFACE AN ALARM SHALL BE GENERATED AT THE FRONT END WORKSTATION UPON: CONTROL BOARD LOSS OF COMMUNICATION HIGH SPACE TEMPERATURE (5 DEG. F ABOVE SETPOINT) LOW SPACE TEMPERATURE (5 DEG. F BELOW SETPOINT) FAN FAILURE FREEZE PROTECTION PUMP FAILURE CLOGGED AIR FILTER FREEZSTAT FIRE ALARM AT THE FRONT END WORKSTATION, PROVIDE A DYNAMIC COMPUTERIZED GRAPHICAL REPRESENTATION OF THE UNIT AND COMPONENTS. THE USER SHALL BE CAPABLE OF VIEWING AND ADJUSTING SETPOINTS AND OPERATIONAL CONDITIONS OF THE FOLLOWING: ROOM TEMPERATURE AND SETPOINT DISCHARGE AIR TEMPERATURE HEATING VALVE (COMMANDED POSITION) OUTSIDE AIR DAMPER (COMMANDED POSITION) FREEZE PROTECTION PUMP STATUS EXHAUST FAN STATUS OCCUPIED/UNOCCUPIED CYCLE LOW LIMIT ALARM INCLUDING RESET FILTER STATUS

AutoCAD SHX Text
OUTDOOR AIR

AutoCAD SHX Text
1

AutoCAD SHX Text
FPP

AutoCAD SHX Text
1

AutoCAD SHX Text
EF

AutoCAD SHX Text
EF-MS

AutoCAD SHX Text
R-EF

AutoCAD SHX Text
EF-CS

AutoCAD SHX Text
R-EF

AutoCAD SHX Text
CONTROL SCOPE NOTES

AutoCAD SHX Text
CONTROL SCOPE SHALL BE PROVIDED BY THE OWNER'S BMS CONTRACTOR OF CHOICE. THE MECHANICAL, ELECTRICAL, AND GENERAL CONTRACTOR SHALL COORDINATE WITH THE OWNER'S BMS CONTRACTOR TO PROVIDE A FULLY FUNCTIONING CONTROL SYSTEM INTEGRATED INTO THE EXISTING BMS. OWNER'S BMS CONTRACTOR SHALL PROVIDE ALL MATERIAL AND LABOR AS REQUIRED FOR A FULLY FUNCTIONING CONTROL SYSTEM INTEGRATED INTO THE EXISTING BMS TO THE OWNER'S SATISFACTION. 



M

J

E0.1

C
 o

 n
 s

 u
 l 

t 
i n

 g
  E

 n
 g

 i 
n 

e 
e 

r 
s

LL
C

Jo
hn

so
n 

&
 U

rb
an

,

29
5 

St
at

e 
R

o
ut

e 
34

C
o

lts
 N

ec
k,

 N
J 

07
72

2
t 

73
2.

77
2.

15
00

f 
73

2.
77

2.
15

15

J&
U

 P
ro

je
ct

 #
 2

2-
14

8

M
ar

k E
. L

on
erg

an
, P

.E.
N

J 
Li

ce
ns

e 
#2

4G
E0

40
74

90
0

AutoCAD SHX Text
FINISHED FLOOR

AutoCAD SHX Text
EXTERIOR WALL MOUNTED LIGHTING FIXTURES BATTERY UNITS AND EMERGENCY REMOTE HEADS SHALL BE MOUNTED 1'-0" BELOW FINISHED CEILING TO TOP OF FIXTURE PENDANT MOUNTED INDUSTRIAL AND STRIP LIGHTING FIXTURES WALL- MOUNTED CLOCKS, PROGRAM BELLS, BOTTOM OF FIRE ALARM AUDIBLE AND VISUAL DEVICES (OR AS SHOWN ON ARCHITECTURAL DETAILS) WARNING AND SIGNALING FIXTURES/SIGNS. CENTERLINE OF INTERIOR WALL MOUNTED FIXTURES TOP OF FLUSH AND SURFACE MOUNTED ELECTRICAL PANELBOARDS, TELEPHONE CABINETS, OR FIRE ALARM CABINETS. TOP OF BACK-MOUNTED WALL EXIT FIXTURES (NOT MOUNTED ABOVE DOORS) TOP OF HIGHEST ELECTRICAL SAFETY DISCONNECT SWITCHES, MAGNETIC STARTERS, CONTACTORS. WALL MOUNTED TELEPHONES AND PAY STATIONS (3'-6" AT HANDICAP LOCATIONS). TOP OF WALL MOUNTED ELECTRICAL LIGHT SWITCHES, MANUAL MOTOR STARTERS, THERMOSTATS, FIRE ALARM PULL STATIONS, GARAGE AREA RECEPTACLES AND TOP OF WIREMOLD. ELECTRICAL RECEPTACLE WITHIN ELECTRICAL/MECHANICAL SPACES AND ELEVATOR ROOMS. ELECTRICAL RECEPTACLES, TELEPHONE OUTLETS, COMPUTER OUTLETS

AutoCAD SHX Text
12'-0"

AutoCAD SHX Text
TBD

AutoCAD SHX Text
8'-6"

AutoCAD SHX Text
PER N.F.P.A. & A.D.A. CODE REQUIREMENTS 6'-8" (MIN.)

AutoCAD SHX Text
CENTERED ABOVE DOOR OR WINDOW OPENING

AutoCAD SHX Text
6'-6"

AutoCAD SHX Text
6'-6"

AutoCAD SHX Text
6'-3"

AutoCAD SHX Text
6'-0"

AutoCAD SHX Text
4'-6"

AutoCAD SHX Text
4'-0"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
1'-6"

AutoCAD SHX Text
NOTES: 1. MOUNTING HEIGHTS TO CENTER OF OUTLETS UNLESS OTHERWISE NOTED. IN MOUNTING HEIGHTS TO CENTER OF OUTLETS UNLESS OTHERWISE NOTED. IN MASONRY WALL CONSTRUCTION THE ABOVE MOUNTING HEIGHTS SHALL BE USED FOR REFERENCE TO NEAREST BLOCK OR BRICK COURSING. 2. THE ABOVE MOUNTING HEIGHTS SHALL BE ADHERED TO UNLESS SPECIFICALLY THE ABOVE MOUNTING HEIGHTS SHALL BE ADHERED TO UNLESS SPECIFICALLY NOTED OR DETAILED OTHERWISE ON THE DRAWINGS OR SPECIFICATIONS. 3. VERIFY ALL MOUNTING HEIGHTS WITH OWNER AND ARCHITECT PRIOR TO VERIFY ALL MOUNTING HEIGHTS WITH OWNER AND ARCHITECT PRIOR TO ROUGH-IN. 4. ALL MOUNTING HEIGHTS SHALL COMPLY WITH ANSI A117.1ALL MOUNTING HEIGHTS SHALL COMPLY WITH ANSI A117.1

AutoCAD SHX Text
TYPICAL MOUNTING HEIGHTS

AutoCAD SHX Text
E0.1

AutoCAD SHX Text
DRAWING TITLE

AutoCAD SHX Text
DWG #

AutoCAD SHX Text
ELECTRICAL - SYMBOLS, NOTES, ABBREVIATIONS & DETAILS

AutoCAD SHX Text
ABBREVIATIONS

AutoCAD SHX Text
AMPERE  ABOVE FINISHED FLOOR  ABOVE FINISHED GRADE  CONDUIT(S)  CIRCUIT BREAKER  COUNTER HEIGHT  CONDUIT ONLY  CURRENT TRANSFORMER  COPPER  ELECTRICAL CONTRACTOR  EQUIPMENT GROUND  EMERGENCY  ELECTRICAL METALLIC   TUBING EXISTING TO REMAIN ELECTRIC WATER COOLER  FIRE ALARM  FURNISHED BY OTHERS  GROUND FAULT    INTERRUPTER

AutoCAD SHX Text
A  AFF  AFG  C  CB  CH  CO  CT  CU  EC  EG  EM  EMT ETR EWC  FA FBO GFI 

AutoCAD SHX Text
GROUND  INTERRUPTING CAPACITY    ISOLATED GROUND  INTERLOCKED  MECHANICAL CONTRACTOR  MOTOR OPERATED DAMPER  NOT IN CONTRACT  NIGHT LIGHT  NOT TO SCALE  RIGID GALVANIZED STEEL  SURGE PROTECTIVE DEVICE  TRANSIENT VOLTAGE    SURGE SUPPRESSOR  TIME CLOCK  UNLESS OTHERWISE NOTED  VOLTS  WALL MOUNTED WEATHERPROOF

AutoCAD SHX Text
GND, G ICIG  I/L  MC  MOD NIC  NL  NTS RGS SPD TVSS T/C  UON  V  W  WP

AutoCAD SHX Text
DISCONNECT SWITCH. 

AutoCAD SHX Text
SYMBOLS

AutoCAD SHX Text
POWER DEVICE LEGEND

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
MOTOR

AutoCAD SHX Text
JUNCTION BOX - WALL MOUNTED

AutoCAD SHX Text
JUNCTION BOX - CEILING MOUNTED (OR ABOVE CEILING)

AutoCAD SHX Text
MOTOR RATED DISCONNECT SWITCH.

AutoCAD SHX Text
SURFACE MOUNTED PANELBOARD, POWER AND LIGHTING

AutoCAD SHX Text
HOMERUN TO PANELBOARD

AutoCAD SHX Text
J

AutoCAD SHX Text
M

AutoCAD SHX Text
GROUND ROD OR AS NOTED ON DRAWING OR DETAIL

AutoCAD SHX Text
EXPOSED CONDUIT OR CABLE

AutoCAD SHX Text
CONCEALED CONDUIT OR CABLE

AutoCAD SHX Text
ELECTRICAL WIRING

AutoCAD SHX Text
DEMOLITION HATCH. REMOVE ALL ASSOCIATED DEVICES, BOXES, WIRING, ETC IN THEIR ENTIRETY UNLESS SPECIFICALLY NOTED OTHERWISE.

AutoCAD SHX Text
E0.2

AutoCAD SHX Text
ELECTRICAL - SPECIFICATIONS

AutoCAD SHX Text
BUS SIZE:

AutoCAD SHX Text
225

AutoCAD SHX Text
MAIN LUGS ONLY 

AutoCAD SHX Text
225

AutoCAD SHX Text
PANEL GYM

AutoCAD SHX Text
PANEL TYPE:

AutoCAD SHX Text
NEMA 1

AutoCAD SHX Text
LOCATION:

AutoCAD SHX Text
GYM STORAGE

AutoCAD SHX Text
(EXISTING)

AutoCAD SHX Text
MOUNTING:

AutoCAD SHX Text
SURFACE

AutoCAD SHX Text
FED FROM: 

AutoCAD SHX Text
-

AutoCAD SHX Text
208/120V, 3 PH, 4W

AutoCAD SHX Text
AIC RATING

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
FULLY RATED

AutoCAD SHX Text
CKT.

AutoCAD SHX Text
CIRCUIT

AutoCAD SHX Text
LOAD

AutoCAD SHX Text
BREAKER

AutoCAD SHX Text
CIRCUIT WIRING

AutoCAD SHX Text
PHASE

AutoCAD SHX Text
PHASE

AutoCAD SHX Text
PHASE

AutoCAD SHX Text
CIRCUIT WIRING

AutoCAD SHX Text
BREAKER

AutoCAD SHX Text
LOAD

AutoCAD SHX Text
CIRCUIT

AutoCAD SHX Text
CKT.

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
VA

AutoCAD SHX Text
POLE

AutoCAD SHX Text
SIZE

AutoCAD SHX Text
TYPE

AutoCAD SHX Text
No.

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
GND

AutoCAD SHX Text
COND

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
No.

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
GND

AutoCAD SHX Text
COND

AutoCAD SHX Text
TYPE

AutoCAD SHX Text
SIZE

AutoCAD SHX Text
POLE

AutoCAD SHX Text
VA

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
NO.

AutoCAD SHX Text
1

AutoCAD SHX Text
SPARE

AutoCAD SHX Text
3

AutoCAD SHX Text
40

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
1

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
1

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
1

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
15

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
3

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
0

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
0

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
15

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
3

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
0

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
0

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
15

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
1

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
1650

AutoCAD SHX Text
4

AutoCAD SHX Text
10

AutoCAD SHX Text
10

AutoCAD SHX Text
3/4

AutoCAD SHX Text
25

AutoCAD SHX Text
1

AutoCAD SHX Text
1650

AutoCAD SHX Text
FPP-1

AutoCAD SHX Text
22

AutoCAD SHX Text
23

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
15

AutoCAD SHX Text
1

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
15

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
4

AutoCAD SHX Text
6

AutoCAD SHX Text
10

AutoCAD SHX Text
1

AutoCAD SHX Text
60

AutoCAD SHX Text
3

AutoCAD SHX Text
NEW EF-1

AutoCAD SHX Text
26

AutoCAD SHX Text
27

AutoCAD SHX Text
0

AutoCAD SHX Text
28

AutoCAD SHX Text
29

AutoCAD SHX Text
0

AutoCAD SHX Text
30

AutoCAD SHX Text
31

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
20

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
4

AutoCAD SHX Text
8

AutoCAD SHX Text
10

AutoCAD SHX Text
3/4

AutoCAD SHX Text
40

AutoCAD SHX Text
3

AutoCAD SHX Text
NEW HV-3

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
0

AutoCAD SHX Text
34

AutoCAD SHX Text
35

AutoCAD SHX Text
0

AutoCAD SHX Text
36

AutoCAD SHX Text
37

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
3

AutoCAD SHX Text
40

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
0

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
40

AutoCAD SHX Text
3

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
38

AutoCAD SHX Text
39

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
41

AutoCAD SHX Text
0

AutoCAD SHX Text
42

AutoCAD SHX Text
TOTAL (PHASE):

AutoCAD SHX Text
0

AutoCAD SHX Text
1650

AutoCAD SHX Text
0

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
CIRCUIT BREAKER TYPES

AutoCAD SHX Text
TOTAL CONNECTED LOAD:

AutoCAD SHX Text
1.7

AutoCAD SHX Text
KVA

AutoCAD SHX Text
1.  ALL BUSING TO BE COPPER 2.  ALL WIRE SIZES ARE BASED ON 75 DEGREE WIRE 3.  CONTRACTOR IS RESPONSIBLE TO COORDINATE THE SHORT CIRCUIT RATING PER THE SPECIFICATIONS AND NOTIFY THE ENGINEER PRIOR TO PURCHASING ANY EQUIPMENT. 4.  PROVIDE 3-POLE 30A CIRCUIT BREAKER AND EXTERNAL MOUNTED TVSS FOR ALL EMERGENCY PANELBOARDS  5.  A 'BLANK' SPACE UNDER BREAKER TYPE DENOTES A STANDARD CIRCUIT BREAKER.

AutoCAD SHX Text
AF

AutoCAD SHX Text
ARC FAULT CIRCUIT BREAKER

AutoCAD SHX Text
4.6

AutoCAD SHX Text
AMPS

AutoCAD SHX Text
GF

AutoCAD SHX Text
GROUND FAULT CIRCUIT BREAKER

AutoCAD SHX Text
AG

AutoCAD SHX Text
ARC FAULT & GROUND FAULT BKR

AutoCAD SHX Text
ST

AutoCAD SHX Text
SHUNT TRIP CIRCUIT BREAKER

AutoCAD SHX Text
100%

AutoCAD SHX Text
100% RATED CIRCUIT BREAKER

AutoCAD SHX Text
ELECTRICAL DRAWING LIST

AutoCAD SHX Text
NOTES: 1. READ ACROSS TO THE RIGHT FROM C/B TRIP TO DESIRED VOLTAGE CHARACTERISTICS AND NEXT GREATER DISTANCE THAN CIRCUIT IN QUESTION. READ ACROSS TO THE RIGHT FROM C/B TRIP TO DESIRED VOLTAGE CHARACTERISTICS AND NEXT GREATER DISTANCE THAN CIRCUIT IN QUESTION. 2. READ DOWN TO MINIMUM WIRE SIZE. READ DOWN TO MINIMUM WIRE SIZE. 3. DISTANCES ARE TO THE CENTER OF CONCENTRATED LOAD SUCH AS CLASSROOM LIGHTING OR THE MIDPOINT OF DISTRIBUTED LOAD SUCH AS DISTANCES ARE TO THE CENTER OF CONCENTRATED LOAD SUCH AS CLASSROOM LIGHTING OR THE MIDPOINT OF DISTRIBUTED LOAD SUCH AS CORRIDOR LIGHTING.

AutoCAD SHX Text
100

AutoCAD SHX Text
90

AutoCAD SHX Text
80

AutoCAD SHX Text
70

AutoCAD SHX Text
60

AutoCAD SHX Text
50

AutoCAD SHX Text
40

AutoCAD SHX Text
30

AutoCAD SHX Text
20

AutoCAD SHX Text
15

AutoCAD SHX Text
C/B TRIP

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
132

AutoCAD SHX Text
146

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
166

AutoCAD SHX Text
209

AutoCAD SHX Text
184

AutoCAD SHX Text
233

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
131

AutoCAD SHX Text
4

AutoCAD SHX Text
149

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
165

AutoCAD SHX Text
2

AutoCAD SHX Text
208

AutoCAD SHX Text
3

AutoCAD SHX Text
188

AutoCAD SHX Text
2

AutoCAD SHX Text
237

AutoCAD SHX Text
109

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
174

AutoCAD SHX Text
219

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
114

AutoCAD SHX Text
127

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
144

AutoCAD SHX Text
181

AutoCAD SHX Text
160

AutoCAD SHX Text
201

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
73

AutoCAD SHX Text
66

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
83

AutoCAD SHX Text
92

AutoCAD SHX Text
113

AutoCAD SHX Text
4

AutoCAD SHX Text
129

AutoCAD SHX Text
4

AutoCAD SHX Text
143

AutoCAD SHX Text
3

AutoCAD SHX Text
180

AutoCAD SHX Text
2

AutoCAD SHX Text
163

AutoCAD SHX Text
3

AutoCAD SHX Text
205

AutoCAD SHX Text
2

AutoCAD SHX Text
95

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
190

AutoCAD SHX Text
151

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
75

AutoCAD SHX Text
65

AutoCAD SHX Text
227

AutoCAD SHX Text
1

AutoCAD SHX Text
259

AutoCAD SHX Text
1

AutoCAD SHX Text
4

AutoCAD SHX Text
82

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
94

AutoCAD SHX Text
3

AutoCAD SHX Text
55

AutoCAD SHX Text
240

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
87

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
105

AutoCAD SHX Text
116

AutoCAD SHX Text
104

AutoCAD SHX Text
2

AutoCAD SHX Text
131

AutoCAD SHX Text
1

AutoCAD SHX Text
119

AutoCAD SHX Text
2

AutoCAD SHX Text
149

AutoCAD SHX Text
1

AutoCAD SHX Text
110

AutoCAD SHX Text
138

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
174

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
120V, 1P, 2W

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
8

AutoCAD SHX Text
83

AutoCAD SHX Text
103

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
131

AutoCAD SHX Text
209

AutoCAD SHX Text
164

AutoCAD SHX Text
261

AutoCAD SHX Text
87

AutoCAD SHX Text
10

AutoCAD SHX Text
82

AutoCAD SHX Text
12

AutoCAD SHX Text
8

AutoCAD SHX Text
138

AutoCAD SHX Text
6

AutoCAD SHX Text
219

AutoCAD SHX Text
130

AutoCAD SHX Text
10

AutoCAD SHX Text
8

AutoCAD SHX Text
207

AutoCAD SHX Text
MINIMUM WIRE SIZE

AutoCAD SHX Text
DISTANCE IN FEET

AutoCAD SHX Text
208V, 3P, 3W

AutoCAD SHX Text
120/208V, 3P, 4W

AutoCAD SHX Text
109

AutoCAD SHX Text
12

AutoCAD SHX Text
173

AutoCAD SHX Text
275

AutoCAD SHX Text
10

AutoCAD SHX Text
8

AutoCAD SHX Text
8

AutoCAD SHX Text
72

AutoCAD SHX Text
89

AutoCAD SHX Text
4

AutoCAD SHX Text
6

AutoCAD SHX Text
114

AutoCAD SHX Text
181

AutoCAD SHX Text
142

AutoCAD SHX Text
226

AutoCAD SHX Text
10

AutoCAD SHX Text
75

AutoCAD SHX Text
12

AutoCAD SHX Text
71

AutoCAD SHX Text
119

AutoCAD SHX Text
8

AutoCAD SHX Text
190

AutoCAD SHX Text
6

AutoCAD SHX Text
112

AutoCAD SHX Text
10

AutoCAD SHX Text
179

AutoCAD SHX Text
8

AutoCAD SHX Text
52

AutoCAD SHX Text
41

AutoCAD SHX Text
3

AutoCAD SHX Text
228

AutoCAD SHX Text
285

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
66

AutoCAD SHX Text
82

AutoCAD SHX Text
12

AutoCAD SHX Text
41

AutoCAD SHX Text
10

AutoCAD SHX Text
43

AutoCAD SHX Text
301

AutoCAD SHX Text
4

AutoCAD SHX Text
284

AutoCAD SHX Text
6

AutoCAD SHX Text
69

AutoCAD SHX Text
8

AutoCAD SHX Text
10

AutoCAD SHX Text
65

AutoCAD SHX Text
208V, 2P, 2W

AutoCAD SHX Text
120/208V, 2P, 3W

AutoCAD SHX Text
94

AutoCAD SHX Text
12

AutoCAD SHX Text
238

AutoCAD SHX Text
150

AutoCAD SHX Text
10

AutoCAD SHX Text
8

AutoCAD SHX Text
12

AutoCAD SHX Text
54

AutoCAD SHX Text
379

AutoCAD SHX Text
6

AutoCAD SHX Text
87

AutoCAD SHX Text
10

AutoCAD SHX Text
329

AutoCAD SHX Text
277

AutoCAD SHX Text
262

AutoCAD SHX Text
209

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
104

AutoCAD SHX Text
132

AutoCAD SHX Text
130

AutoCAD SHX Text
164

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
166

AutoCAD SHX Text
207

AutoCAD SHX Text
109

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
174

AutoCAD SHX Text
103

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
164

AutoCAD SHX Text
219

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
261

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
449

AutoCAD SHX Text
138

AutoCAD SHX Text
219

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
348

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
COPPER BRANCH CIRCUIT WIRE SIZING TABLES - 208V - 3%%% VOLTAGE DROP

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
1. CONCRETE SLAB OR CONCRETE OVER STEEL DECK. CONCRETE SLAB OR CONCRETE OVER STEEL DECK. 2. MAXIMUM 8" TRADE SIZE STEEL CONDUIT.  ANNULUS RANGING FROM POINT CONTACT* TO 1.4" MAXIMUM. MAXIMUM 8" TRADE SIZE STEEL CONDUIT.  ANNULUS RANGING FROM POINT CONTACT* TO 1.4" MAXIMUM. 3. STI SPECSEAL SERIES 100 SEALANT INSTALLED TO A 1/2" DEPTH.  ** STI SPECSEAL SERIES 100 SEALANT INSTALLED TO A 1/2" DEPTH.  ** 4. MINERAL WOOL BATT, NOMINAL 4PCF. TO FULL THICKNESS RECESSED FROM BOTH SIDES TO ACCOMMODATE FILL MATERIAL. MINERAL WOOL BATT, NOMINAL 4PCF. TO FULL THICKNESS RECESSED FROM BOTH SIDES TO ACCOMMODATE FILL MATERIAL. 5. STEEL SLEEVE. STEEL SLEEVE. *NOTE:  A MINIMUM ANNULAR SPACE OF 1/4" AND A 28 GAUGE STEEL COVER PLATE ARE REQUIRED FOR A 4 HOUR RATING. **NOTE:  AT POINT CONTACT APPLY A 3/8" COVE BEAD OF SEALANT BETWEEN PIPE AND BOTH SURFACES OF WALL.

AutoCAD SHX Text
%%UKEY NOTES:  ( 1 , 2 , ETC.)

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
208V BRANCH CIRCUIT WIRE SIZING TABLE

AutoCAD SHX Text
3 HOUR RATED FIRESTOP FOR METALLIC CONDUIT THRU NEW MASONRY

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
NONE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
NONE

AutoCAD SHX Text
1. ALL ELECTRICAL WORK SHALL CONFORM TO THE LATEST ADOPTED EDITIONS OF THE NATIONAL ALL ELECTRICAL WORK SHALL CONFORM TO THE LATEST ADOPTED EDITIONS OF THE NATIONAL ELECTRICAL CODE, NFPA, IBC, UCC, NATIONAL ELECTRIC SAFETY, THE NEW JERSEY UNIFORM CONSTRUCTION CODE TITLE 5:23-3.16, AND LOCAL CODES. 2. DRAWINGS ARE DIAGRAMMATIC AND DEFINE THE INTENT OF THE WORK. LOCATIONS OF DRAWINGS ARE DIAGRAMMATIC AND DEFINE THE INTENT OF THE WORK. LOCATIONS OF EQUIPMENT, FIXTURES, DEVICES, PANELBOARDS, DUCTS, PIPING, DIFFUSERS, PARTITIONS, OPENINGS, ETC. ARE APPROXIMATE AND ARE SUBJECT TO MODIFICATIONS CAUSED BY STRUCTURAL CONDITIONS AND EQUIPMENT PROVIDED BY OTHER CONTRACTORS, SUBCONTRACTORS OR THE OWNER. COORDINATE ALL WORK WITH THE WORK OF OTHER TRADES. DETERMINE ROUGHING LOCATIONS FROM APPROVED SHOP DRAWINGS. MINOR MODIFICATIONS OF LOCATIONS REQUIRED TO EFFECT SUCH COORDINATION SHALL BE MADE AT NO COST TO THE OWNER. 3. DRAWINGS AND SPECIFICATIONS ARE INTENDED TO BE COMPLEMENTARY TO EACH OTHER.  DRAWINGS AND SPECIFICATIONS ARE INTENDED TO BE COMPLEMENTARY TO EACH OTHER.  WHERE DISCREPANCIES OR CONFLICTS OCCUR, THE CONTRACTOR SHALL INCLUDE THE MORE COSTLY METHOD IN HIS PROPOSAL UNLESS CLARIFIED BY BULLETIN OR ADDENDUM ACKNOWLEDGED PRIOR TO RECEIPT OF BIDS. 4. REFER TO MECHANICAL, PLUMBING, AND FIRE PROTECTION DRAWINGS FOR EXACT LOCATIONS REFER TO MECHANICAL, PLUMBING, AND FIRE PROTECTION DRAWINGS FOR EXACT LOCATIONS OF ALL MECHANICAL AND PLUMBING/FIRE PROTECTION EQUIPMENT.  THE CONTRACTOR MUST HAVE THE MECHANICAL, PLUMBING, AND FIRE PROTECTION DRAWINGS FOR LOCATIONS OF EQUIPMENT AND CONTROL WIRING REQUIREMENTS.  ONLY POWER FEEDER TO MECHANICAL EQUIPMENT ARE SCHEDULED ON THE ELECTRICAL DRAWINGS.  FURNISH AND INSTALL ALL CODE REQUIRED DISCONNECT SWITCHES FOR MECHANICAL AND PLUMBING EQUIPMENT UNLESS SPECIFIED ON MECHANICAL OR PLUMBING DRAWINGS TO BE SUPPLIED BY MANUFACTURER.  PROVIDE FUSED SWITCHES WHEREVER MANUFACTURER REQUIRES THEM.. 5. CONDUCTOR SIZES (PHASE AND GROUND) SHALL BE INCREASED DUE TO DE-RATING AND CONDUCTOR SIZES (PHASE AND GROUND) SHALL BE INCREASED DUE TO DE-RATING AND VOLTAGE DROP REQUIREMENTS AS NECESSARY.  CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING VOLTAGE DROP BASED ON THE FEEDER AND BRANCH CIRCUIT RUNS SUCH THAT THE TOTAL VOLTAGE DROP ON EACH RUN DOES NOT EXCEED 5% TOTAL.  PROVIDE AND INSTALL SPLICE/TAP J-BOX BEFORE CONNECTION TO LOAD AND TRANSFER TO SMALLER CONDUCTORS (PER CODE) FOR CONNECTION TO DEVICE TERMINALS WHERE REQUIRED. 6. ALL NEW ELECTRICAL SYSTEMS, INCLUDING LIGHTING, CONDUIT, PANELS, ETC., SHALL BE ALL NEW ELECTRICAL SYSTEMS, INCLUDING LIGHTING, CONDUIT, PANELS, ETC., SHALL BE SEISMICALLY BRACED IN ACCORDANCE WITH INTERNATIONAL BUILDING CODE. 7. PROVIDE ALL SAFETY SWITCHES AS SHOWN ON THE DRAWINGS AND/OR AS REQUIRED BY NEC PROVIDE ALL SAFETY SWITCHES AS SHOWN ON THE DRAWINGS AND/OR AS REQUIRED BY NEC FOR MOTOR, APPLIANCE AND ELECTRIC HEAT EQUIPMENT DISCONNECTION.  ALL DISCONNECT SWITCHES SHALL BE LOCAL TO THE EQUIPMENT THEY ARE SERVING AND SHALL BE LOCKABLE IN THE "ON" OR "OFF" POSITION.  LOCKABLE CIRCUIT BREAKERS SHALL NOT BE ACCEPTABLE.   8. AS-BUILTS SHALL BE PROVIDED WITHIN 30 DAYS OF SYSTEM ACCEPTANCE, INCLUDING BUT AS-BUILTS SHALL BE PROVIDED WITHIN 30 DAYS OF SYSTEM ACCEPTANCE, INCLUDING BUT NOT LIMITED TO SINGLE-LINE OF ELECTRICAL DISTRIBUTION SYSTEM AND FLOOR PLAN WITH LOCATIONS OF DISTRIBUTION EQUIPMENT AND AREAS SERVED BY THAT EQUIPMENT. (ASHRAE STANDARD 90.1-2016.) 9. O & M MANUALS MUST BE PROVIDED FOR THE ELECTRICAL DISTRIBUTION SYSTEM, INCLUDING O & M MANUALS MUST BE PROVIDED FOR THE ELECTRICAL DISTRIBUTION SYSTEM, INCLUDING BUT NOT LIMITED TO NAMEPLATE RATINGS, SCHEDULED MAINTENANCE, SPECIFIC EQUIPMENT SUPPLIED, NAMES AND ADDRESSES OF QUALIFIED SERVICE AGENCIES, COMPLETE NARRATIVE AND SCHEMATIC OF SYSTEM IN NORMAL OPERATION. (ASHRAE STANDARD 90.1-2016.) 10. RELOCATE EXISTING JUNCTION BOXES, PULL/SPLICE BOXES, ETC. WHICH REQUIRE ACCESS RELOCATE EXISTING JUNCTION BOXES, PULL/SPLICE BOXES, ETC. WHICH REQUIRE ACCESS THAT WILL BE BLOCKED BY NEW CONSTRUCTION (MECHANICAL AND ELECTRICAL).  CONTRACTOR SHALL COORDINATE WITH FIELD CONDITIONS AND OTHER TRADES FOR NEW OR EXISTING ELECTRICAL ITEMS REQUIRING ACCESS LOCATED OVER G.W.B. OR OTHER INACCESSIBLE CEILINGS.  PROVIDE ACCESS PANELS TO BE LOCATED IN COORDINATION WITH ARCHITECT AND INSTALLED BY G.C. 11. DEVICE AND EQUIPMENT MOUNTING HEIGHTS ARE AS LISTED ON DRAWING AND/OR DESCRIBED DEVICE AND EQUIPMENT MOUNTING HEIGHTS ARE AS LISTED ON DRAWING AND/OR DESCRIBED IN SPECIFICATIONS UNLESS ITEMIZED BY ARCHITECTURAL DOCUMENTS. 12. CONTRACTOR SHALL COORDINATE WITH OTHER TRADES TO SUBMIT MEP COORDINATION CONTRACTOR SHALL COORDINATE WITH OTHER TRADES TO SUBMIT MEP COORDINATION DRAWINGS AS EARLY AS POSSIBLE IN THE CONSTRUCTION PERIOD. 13. THE ELECTRICAL CONTRACTOR SHALL MEASURE THE STEADY STATE LOAD CURRENT AT EACH THE ELECTRICAL CONTRACTOR SHALL MEASURE THE STEADY STATE LOAD CURRENT AT EACH AFFECTED PANEL BOARD FEEDER AND DOCUMENT PRE-CONSTRUCTION VALUES FOR EXISTING LIGHTING AND MECHANICAL LOADS TO UNDERSTAND AVAILABILITY OF ADDITIONAL PANEL BOARD LOADING WITHIN THE CONSTRAINTS OF THE STATE BUILDING AND ELECTRICAL CODES.  PROVIDE FINDINGS IN REPORT FORM WITH MARKED UP DRAWINGS, TO THE ENGINEER AS SOON AS COMPLETED.  NO REWIRING SHALL BEGIN UNTIL THIS STEP IS COMPLETED. 14. AT COMPLETION OF ALL BRANCH WIRING DESCRIBED ON CONTRACT DOCUMENTS, ELECTRICAL AT COMPLETION OF ALL BRANCH WIRING DESCRIBED ON CONTRACT DOCUMENTS, ELECTRICAL CONTRACTOR SHALL COMPILE A LIST OF EXISTING AND NEW CIRCUITS TO PROVIDE A FULL PANEL SCHEDULE DIRECTORY WITH DEVICE NAME (LIGHTING, RECEPTACLES, EQUIPMENT, ETC.) AND ROOM NUMBERS BEING SERVED.  LABEL ALL CIRCUIT BREAKERS NOT BEING USED AS SPARE AND REMOVE CONDUCTORS FROM PANEL BOARD AND CONDUITS. 15. ELECTRICAL CONTRACTOR SHALL REVIEW ARCHITECTURAL AND MECHANICAL DRAWINGS TO ELECTRICAL CONTRACTOR SHALL REVIEW ARCHITECTURAL AND MECHANICAL DRAWINGS TO UNDERSTAND THE EXTENT OF LIGHTING FIXTURE REMOVAL AND REPLACEMENT TO ACCOMMODATE OUT OF CONTRACT AREAS THAT ARE AFFECTED IN SYSTEMS CONSTRUCTION. 16. CONTRACTOR SHALL TEMPORARILY SUPPORT AND/OR DISCONNECT ALL EXISTING CEILING CONTRACTOR SHALL TEMPORARILY SUPPORT AND/OR DISCONNECT ALL EXISTING CEILING MOUNTED DEVICES THAT ARE NOT BEING DEMOLISHED TO ALLOW FOR THE REMOVAL AND/OR INSTALLATION OF A NEW CEILING AND/OR MECHANICAL EQUIPMENT. IF THERE ARE OTHER DEVICES BEING SERVED BY THE SAME CIRCUIT IN ANOTHER AREA, CONTRACTOR SHALL EXTEND THE WIRING/CONDUIT TO THE NEXT DEVICE IN LINE TO MAINTAIN CONTINUITY. FIRE ALARM SYSTEM SHALL REMAIN OPERATIONAL AT ALL TIMES.  ALL ELECTRICAL DEVICES  ARE NOT SPECIFICALLY SHOWN ON THIS PLAN.  CONTRACTOR SHALL VERIFY ALL EXISTING DEVICES IN THE FIELD. 17. ALL SWITCHES AND RECEPTACLES SHALL BE LABELED WITH CIRCUIT NUMBER(S) AND PANEL OF ALL SWITCHES AND RECEPTACLES SHALL BE LABELED WITH CIRCUIT NUMBER(S) AND PANEL OF ORIGIN.  UTILIZE AN ELECTRONIC LABEL MAKER (E.G. DYMO OR EQUAL) WITH BLACK LETTERS/NUMBERS ON A CLEAR BACKGROUND. 18. APPLY U.L. APPROVED FIRE STOPPING ("3M" FIRE STOP SEALANT 2000 AND/OR "3M" FIRE APPLY U.L. APPROVED FIRE STOPPING ("3M" FIRE STOP SEALANT 2000 AND/OR "3M" FIRE BARRIER CP25 WB) TO ALL PENETRATIONS OF FIRE RATED FLOORS, WALL AND CEILING ASSEMBLIES.  RATING MUST RE-ESTABLISH THE ORIGINAL FIRE RESISTANCE. 19. WHERE ELECTRICAL EQUIPMENT (I.E. SWITCHBOARDS, PANELBOARDS, BUS DUCTS, WHERE ELECTRICAL EQUIPMENT (I.E. SWITCHBOARDS, PANELBOARDS, BUS DUCTS, TRANSFORMERS, DISCONNECTS, ETC.) OR SYSTEMS (I.E. FIRE ALARM, SOUND, INTERCOMMUNICATIONS, ALARM, ETC.) IS INDICATED TO BE MODIFIED TO ACCEPT NEW WORK, SAID MODIFICATIONS SHALL BE PERFORMED BY ELECTRICAL EQUIPMENT FABRICATORS OR MANUFACTURER'S REPRESENTATIVES WHO CAN AFFECT SUCH MODIFICATIONS WITHOUT VOIDING THE U.L. LABEL OR MANUFACTURER'S WARRANTIES. 20. IN THE EVENT ANY OF THE WIRE AND CONDUIT THAT IS EXISTING TO REMAINS NEED TO BE IN THE EVENT ANY OF THE WIRE AND CONDUIT THAT IS EXISTING TO REMAINS NEED TO BE REPLACED, THE CONTRACTOR SHALL PROVIDE A UNIT PRICE FOR WIRE AND CONDUIT. 21. IN ALL AREAS WHERE WORK IS BEING PERFORMED UNDER THIS CONTRACT, CONTRACTOR SHALL IN ALL AREAS WHERE WORK IS BEING PERFORMED UNDER THIS CONTRACT, CONTRACTOR SHALL BE RESPONSIBLE FOR SUPPORTING ALL EXISTING ELECTRICAL DEVICES AND WIRING/CONDUIT ABOVE THE EXISTING CEILINGS, PER NEC.   ALL TELE/DATA AND FIRE ALARM WIRING SHALL BE INDEPENDENTLY SUPPORTED FROM THE STRUCTURE WITH J-HOOKS AND NOT TIE-WRAPPED TO CONDUITS OR MECHANICAL PIPING.  ALL EXISTING POWER WIRING/CONDUIT AND JUNCTION BOXES SHALL BE INDEPENDENTLY SUPPORTED TO THE STRUCTURE AND NOT TO THE CEILING GUIDE WIRES, HVAC DUCTS, PIPING, ETC.  PROVIDE ALL REQUIRED SUPPORTS AND ACCESSORIES AS REQUIRED PER NEC. CONTRACTOR SHALL PROVIDE ALL REQUIRED FIRE-RATED SLEEVES FOR EXISTING AND NEW WIRING THAT IS TO PASS THROUGH NEW FIRE RATED WALLS. 22. ALL CABLE MUST BE SUPPORTED ABOVE THE CEILING APPROXIMATELY EVERY (4) TO (6) FEET.  ALL CABLE MUST BE SUPPORTED ABOVE THE CEILING APPROXIMATELY EVERY (4) TO (6) FEET.  USAGE OF METALLIC D-RINGS AND DRIVE RINGS ARE PERMITTED.  ALL CABLE TIES ABOVE THE CEILING MUST BE PLENUM RATED.  ALL CABLES MUST BE NEATLY BUNDLED AND SUPPORTED IN A PROFESSIONAL MANNER.  ANY CABLE RUNS IN EXPOSED PUBLIC VIEWING AREAS, I.E., CLASSROOMS, HALLWAYS, ETC., MUST BE ENCLOSED IN RACEWAY.  23. A DUPLEX RECEPTACLE SHALL BE INSTALL ON THE SAME LEVEL AND WITHIN 25 FT OF ALL A DUPLEX RECEPTACLE SHALL BE INSTALL ON THE SAME LEVEL AND WITHIN 25 FT OF ALL MECHANICAL EQUIPMENT.  REFER TO MECHANICAL DRAWING FOR LOCATION OF EQUIPMENT.  CONNECT WITH 2#12, 1#12G., IN 3/4"C. TO NEAREST 120-VOLT UN-SWITCHED CIRCUIT OR TO NEW 20-AMP, 1-POLE, CIRCUIT BREAKER IN NEAREST PANEL.  EXTERIOR RECEPTACLES SHALL BE GFI AND IN A WEATHERPROOF ENCLOSURE.  U.O.N. 24. AMERICAN MANUFACTURED PRODUCTS SHALL BE USED WHERE POSSIBLE FOR ALL WORK IN AMERICAN MANUFACTURED PRODUCTS SHALL BE USED WHERE POSSIBLE FOR ALL WORK IN ACCORDANCE WITH NJAC 40A:11-18. CONTRACTOR SHALL VERIFY THAT ALL SUBMITTED EQUIPMENT FOR ALL CONTRACTS FOR COUNTY OR MUNICIPAL WORK OR FOR WORK FOR WHICH IT WILL PAY ANY PART OF THE COST, OR WORK WHICH BY CONTRACT OR ORDINANCE IT WILL ULTIMATELY OWN AND MAINTAIN, THAT ONLY MANUFACTURED PRODUCTS OF THE UNITED STATES, WHEREVER AVAILABLE, BE USED IN SUCH WORK. ANY SUBSTITUTIONS OF BASIS OF DESIGN EQUIPMENT SHALL BE VERIFIED BY CONTRACTOR TO CONFORM TO THE ABOVE NOTED REQUIREMENTS. 25. DURING THE INSTALLATION OF ELECTRICAL EQUIPMENT AND ASSOCIATED SYSTEMS, THE DURING THE INSTALLATION OF ELECTRICAL EQUIPMENT AND ASSOCIATED SYSTEMS, THE CONTRACTOR SHALL IDENTIFY ANY DAMAGE TO FIREPROOFING MATERIAL CAUSED BY WORK OF THE TRADE. THE CONTRACTOR SHALL PROVIDE WRITTEN REPORT DESIGNATION LOCATIONS, TO GENERAL CONTRACTOR, BEFORE FIREPROOFING IS COVERED BY SUBSEQUENT CONSTRUCTION. 
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AutoCAD SHX Text
PART 1 - GENERAL 1.01 DEFINITIONS A.  THE TERM "FURNISH" SHALL MEAN TO OBTAIN AND DELIVER TO THE JOB SITE. THE TERM "FURNISH" SHALL MEAN TO OBTAIN AND DELIVER TO THE JOB SITE. B.  THE TERM "INSTALL" SHALL MEAN TO UNPACK, STORE, ASSEMBLE, FIX IN POSITION, AND CONNECT THE TERM "INSTALL" SHALL MEAN TO UNPACK, STORE, ASSEMBLE, FIX IN POSITION, AND CONNECT FOR USE. C.  THE TERM "PROVIDE" SHALL MEAN TO FURNISH AND INSTALL. THE TERM "PROVIDE" SHALL MEAN TO FURNISH AND INSTALL. D.  THE TERM "CONTRACTOR" SHALL MEAN THE ELECTRICAL CONTRACTOR OR ANY ELECTRICAL THE TERM "CONTRACTOR" SHALL MEAN THE ELECTRICAL CONTRACTOR OR ANY ELECTRICAL SUBCONTRACTOR. 1.02 SCOPE OF WORK THE WORK SHALL INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING: A.  EACH CONTRACTOR SHALL HAVE LIMITED USE OF PREMISES FOR CONSTRUCTION OPERATIONS AS EACH CONTRACTOR SHALL HAVE LIMITED USE OF PREMISES FOR CONSTRUCTION OPERATIONS AS INDICATED ON DRAWINGS BY AREAS SHOWN. B.  MAINTAIN EXISTING BUILDING IN A WEATHER-TIGHT CONDITION THROUGHOUT CONSTRUCTION MAINTAIN EXISTING BUILDING IN A WEATHER-TIGHT CONDITION THROUGHOUT CONSTRUCTION PERIOD.  ALL WORK NOT SPECIFICALLY CALLED FOR, BUT REASONABLY IMPLIED, INCLUDING THE CUTTING, PATCHING AND REPAIR OF DAMAGE CAUSED BY CONSTRUCTION OPERATIONS SHALL BE PROVIDED BY THE CONTRACTOR.   C.  THE CONTRACTOR SHALL ENSURE THAT ALL RULES AND REGULATIONS, INCLUDING THOSE WHICH THE CONTRACTOR SHALL ENSURE THAT ALL RULES AND REGULATIONS, INCLUDING THOSE WHICH MAY BE ISSUED BY THE OWNER, ARE BEING OBSERVED.  THE CONTRACTOR SHALL INSTALL SIGNAGE, BARRIERS AND OTHER MEANS TO PROVIDE WARNINGS AND RESTRICT ACCESS TO CONSTRUCTION AREAS. D.  DO NOT INTERRUPT UTILITIES SERVING AREAS OCCUPIED BY THE OWNER OR OTHERS UNLESS DO NOT INTERRUPT UTILITIES SERVING AREAS OCCUPIED BY THE OWNER OR OTHERS UNLESS ARRANGEMENTS WITH THE OWNER HAVE BEEN MADE.  NOTIFY OWNER NOT LESS THAN ONE WEEK IN ADVANCE OF PROPOSED UTILITY INTERRUPTIONS.  DO NOT PROCEED WITH UTILITY INTERRUPTIONS WITHOUT OWNER'S WRITTEN PERMISSION.   E.  WORK SHALL BE GENERALLY PERFORMED DURING NORMAL BUSINESS WORKING HOURS OF 8 AM WORK SHALL BE GENERALLY PERFORMED DURING NORMAL BUSINESS WORKING HOURS OF 8 AM TO 5 PM, MONDAY THROUGH FRIDAY UNLESS OTHER ARRANGEMENTS WITH THE OWNER HAVE BEEN MADE.  WORK THAT GENERATES EXCESSIVE NOISE OR REQUIRES A UTILITY SHUTDOWN SHALL BE PERFORMED DURING OFF HOURS AND SHALL BE SCHEDULED WITH OWNER.  PROVIDE A MINIMUM OF ONE (1) WEEK NOTICE TO OWNER. F.  THE WORK TO BE DONE UNDER THE SCOPE OF THIS PROJECT INCLUDES PROVIDING ALL THE WORK TO BE DONE UNDER THE SCOPE OF THIS PROJECT INCLUDES PROVIDING ALL EQUIPMENT, MATERIALS, LABOR AND SERVICES, AND PERFORMING ALL OPERATIONS FOR A COMPLETE AND OPERATIONAL SYSTEM.  ANY WORK NOT SPECIFICALLY COVERED, BUT NECESSARY TO COMPLETE INSTALLATION, SHALL BE PROVIDED BY THE CONTRACTOR.  ALL EQUIPMENT AND WIRING TO BE NEW AND PROVIDED UNDER THIS CONTRACT, UNLESS OTHERWISE NOTED. G.  THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND ALL SPECIALTIES AND APPURTENANCES ARE THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND ALL SPECIALTIES AND APPURTENANCES ARE NOT SHOWN, BUT SHALL BE PROVIDED AS REQUIRED.  REFER TO ARCHITECTURAL DRAWINGS FOR EXACT LOCATIONS OF EQUIPMENT,  UNLESS OTHERWISE NOTED.  DISCREPANCIES SHALL BE UNLESS OTHERWISE NOTED.  DISCREPANCIES SHALL BE CLARIFIED BY ARCHITECT AND/OR ENGINEER. H.  CONTRACTOR SHALL PROVIDE TEMPORARY POWER AND LIGHTING FOR ALL TRADES, AS REQUIRED CONTRACTOR SHALL PROVIDE TEMPORARY POWER AND LIGHTING FOR ALL TRADES, AS REQUIRED FOR CONSTRUCTION OR SO AS TO MAINTAIN NORMAL OPERATIONS OF THE BUILDING/SITE'S ACTIVITIES. CONTRACTOR SHALL PROVIDE EQUIPMENT AND MAKE  ARRANGEMENTS WITH UTILITY ARRANGEMENTS WITH UTILITY COMPANY, AS NECESSARY. 1.03 PROJECT MANAGEMENT A.  CONTRACTOR SHALL PREPARE AND SUBMIT THREE (3) COPIES OF A PROJECT SCHEDULE CONTRACTOR SHALL PREPARE AND SUBMIT THREE (3) COPIES OF A PROJECT SCHEDULE INDICATING SPECIFIC ACTIVITIES WITH START AND COMPLETION DATES FOR EACH ACTIVITY. B.  CONTRACTOR SHALL ATTEND REGULAR PROJECT MEETINGS AS SCHEDULED BY THE PROJECT CONTRACTOR SHALL ATTEND REGULAR PROJECT MEETINGS AS SCHEDULED BY THE PROJECT SUPERINTENDENT.  CONTRACTOR SHALL PREPARE A CONSTRUCTION SCHEDULE TO REVIEW PROGRESS SINCE PREVIOUS MEETING AND TO DETERMINE WHICH ACTIVITIES ARE ON TIME, AHEAD OF SCHEDULE, OR BEHIND SCHEDULE IN RELATION TO THE PROJECT SCHEDULE.   C.  CONTRACTOR SHALL PREPARE AND SUBMIT THREE (3) COPIES OF A SUBMITTALS SCHEDULE.  THE CONTRACTOR SHALL PREPARE AND SUBMIT THREE (3) COPIES OF A SUBMITTALS SCHEDULE.  THE SCHEDULE SHALL INCLUDE THE FOLLOWING: DATE FOR FIRST SUBMITTAL, DESCRIPTION OF WORK OR ITEM SUBMITTED, NAME OF SUBCONTRACTOR, SCHEDULED DATE FOR APPROVAL. 1.04 COORDINATION A.  EACH CONTRACTOR SHALL COORDINATE ITS OPERATIONS WITH THE OPERATIONS OF OTHER TRADE EACH CONTRACTOR SHALL COORDINATE ITS OPERATIONS WITH THE OPERATIONS OF OTHER TRADE CONTRACTORS THAT DEPEND ON EACH OTHER FOR PROPER INSTALLATION, CONNECTION AND OPERATION.  B.  ALL CONDUIT ROUTING LAYOUTS INDICATED ON DRAWINGS ARE PURELY DIAGRAMMATIC AND SHOWN ALL CONDUIT ROUTING LAYOUTS INDICATED ON DRAWINGS ARE PURELY DIAGRAMMATIC AND SHOWN FOR DIAGRAMMATICAL PURPOSES ONLY.  CONTRACTOR SHALL COORDINATE CONDUIT ROUTING LAYOUT WITH EQUIPMENT LOCATIONS AND SPECIFICATIONS FOR ALL OTHER DISCIPLINES, UNLESS OTHERWISE INDICATED ON ENGINEERING PLANS. C.  CONTRACTOR SHALL PREPARE AND SUBMIT FIVE (5) COPIES OF PROJECT SPECIFIC COORDINATION CONTRACTOR SHALL PREPARE AND SUBMIT FIVE (5) COPIES OF PROJECT SPECIFIC COORDINATION DRAWINGS DRAWN ACCURATELY TO SCALE FOR AREAS INDICATED. DO NOT BASE COORDINATION DRAWINGS ON REPRODUCTIONS OF THE CONTRACT DOCUMENTS OR STANDARD, PRINTED DATA.  INDICATE FUNCTIONAL AND SPATIAL RELATIONSHIPS OF COMPONENTS OF ARCHITECTURAL, STRUCTURAL, CIVIL, MECHANICAL AND ELECTRICAL SYSTEMS. INDICATE DIMENSIONS AND MAKE SPECIFIC NOTE OF DIMENSIONS THAT APPEAR TO BE IN CONFLICT WITH SUBMITTED EQUIPMENT AND MINIMUM CLEARANCE REQUIREMENTS.  PROVIDE ALTERNATE SKETCHES FOR RESOLUTION OF SUCH CONFLICTS.   1.05 SUBMITTAL PROCEDURES A.  CONTRACTOR SHALL PREPARE AND SUBMIT FIVE (5) COPIES OF SUBMITTALS FOR WORK AND CONTRACTOR SHALL PREPARE AND SUBMIT FIVE (5) COPIES OF SUBMITTALS FOR WORK AND ITEMS INDICATED.  PROVIDE SUBMITTALS FOR THE FOLLOWING: PERFORMANCE DATA AND MATERIAL SPECIFICATIONS FOR ALL EQUIPMENT LISTED IN SCHEDULES, DIMENSIONED CONDUIT LAYOUT DRAWINGS, DIMENSIONED EQUIPMENT SERVICE AND ACCESS CLEARANCE REQUIREMENTS, WIRING DIAGRAMS, ELECTRICAL SPECIFICATIONS AND MATERIAL SPECIFICATIONS FOR ITEMS LISTED IN PRODUCTS SECTION.  FOR ALL EQUIPMENT AND MATERIALS PROPOSED BY THE ENGINEER, CONTRACTOR SHALL BE RESPONSIBLE FOR CHECKING PROPOSED EQUIPMENT PRIOR TO SUBMITTAL TO THE ENGINEER. THE CAUSE OF ANY RE-DESIGNING DUE TO A SUBSTITUTION OR LACK OF COORDINATION SHALL BE BORNE BY THE CONTRACTOR. B.  CONTRACTOR SHALL ALLOW SUFFICIENT PROCESSING OF SUBMITTALS FOR REVIEW PRIOR TO START CONTRACTOR SHALL ALLOW SUFFICIENT PROCESSING OF SUBMITTALS FOR REVIEW PRIOR TO START DATES OF FABRICATION, PURCHASING, TESTING, AND DELIVERY NECESSARY TO MEET PROJECT SCHEDULE.  CONTRACTOR SHALL ALLOW TWELVE (12) DAYS FOR THE REVIEW AND TRANSMISSION OF EACH SUBMITTAL.  C.  ALL SUBMITTALS SHALL INCLUDE THE FOLLOWING INFORMATION: PROJECT NAME AND LOCATION, ALL SUBMITTALS SHALL INCLUDE THE FOLLOWING INFORMATION: PROJECT NAME AND LOCATION, DATE, NAME AND ADDRESS OF ENGINEER, NAME AND ADDRESS OF CONTRACTOR AND/OR SUBCONTRACTOR, NAME AND ADDRESS OF SUPPLIER, NAME OF MANUFACTURER, SUBMITTAL NUMBER, AND A DESCRIPTION OF THE WORK OR ITEM SUBMITTED.  IDENTIFY ALL DEVIATIONS FROM THE CONTRACT DOCUMENTS ON THE SUBMITTALS.  D.  TRANSMIT EACH SUBMITTAL WITH A TRANSMITTAL FORM LISTING SUBMITTALS AND QUANTITY OF TRANSMIT EACH SUBMITTAL WITH A TRANSMITTAL FORM LISTING SUBMITTALS AND QUANTITY OF EACH SUBMITTAL.   E.  RE-SUBMITTALS WILL FOLLOW THE SAME PROCEDURES AS STATED FOR SUBMITTALS. RE-SUBMITTALS WILL FOLLOW THE SAME PROCEDURES AS STATED FOR SUBMITTALS. F.  ENGINEER SHALL REVIEW EACH SUBMITTAL, MAKE MARKS TO INDICATE CORRECTIONS OR ENGINEER SHALL REVIEW EACH SUBMITTAL, MAKE MARKS TO INDICATE CORRECTIONS OR MODIFICATIONS, AND STAMP EACH SUBMITTAL WITH ACTION STAMP INDICATING ACTION TO BE TAKEN.  APPROVAL OF SUBMITTAL SHALL NEITHER RELIEVE THE CONTRACTOR OF THE RESPONSIBILITY FOR PROPER INSTALLATION NOR ACCURACY OF MEASUREMENTS. 1.06 REFERENCES A.  UNLESS THE CONTRACT DOCUMENTS INCLUDE MORE STRINGENT REQUIREMENTS, APPLICABLE UNLESS THE CONTRACT DOCUMENTS INCLUDE MORE STRINGENT REQUIREMENTS, APPLICABLE CONSTRUCTION INDUSTRY STANDARDS HAVE THE SAME FORCE AND EFFECT AS IF COPIED DIRECTLY INTO THE CONTRACT DOCUMENTS TO THE EXTENT REFERENCED.  SUCH STANDARDS ARE MADE PART OF THE CONTRACT DOCUMENTS BY REFERENCE. B.  COMPLY WITH STANDARDS IN EFFECT AS OF THE DATE OF THE CONTRACT DOCUMENTS, UNLESS COMPLY WITH STANDARDS IN EFFECT AS OF THE DATE OF THE CONTRACT DOCUMENTS, UNLESS OTHERWISE INDICATED. C. ALL WORK SHALL COMPLY WITH THE CODES, REQUIREMENTS, AND RECOMMENDED PRACTICES OF ALL WORK SHALL COMPLY WITH THE CODES, REQUIREMENTS, AND RECOMMENDED PRACTICES OF THE LATEST APPLICABLE VERSION OF THE NATIONAL ELECTRICAL CODE (NEC). D.   THE CONTRACTOR SHALL BE FAMILIAR WITH INDUSTRY STANDARDS APPLICABLE TO ITS   THE CONTRACTOR SHALL BE FAMILIAR WITH INDUSTRY STANDARDS APPLICABLE TO ITS THE CONTRACTOR SHALL BE FAMILIAR WITH INDUSTRY STANDARDS APPLICABLE TO ITS CONSTRUCTION ACTIVITY.  WHERE COPIES OF STANDARDS ARE NEEDED TO PERFORM A REQUIRED CONSTRUCTION ACTIVITY, OBTAIN COPIES DIRECTLY FROM PUBLICATION SOURCE. E.  THE CONTRACTOR SHALL COMPLY WITH ALL LAWS, ORDINANCES, STATUTES, AND LAWFUL ORDERS THE CONTRACTOR SHALL COMPLY WITH ALL LAWS, ORDINANCES, STATUTES, AND LAWFUL ORDERS ISSUED BY AUTHORITIES HAVING JURISDICTION AND RULES, CONVENTIONS, AND AGREEMENTS WITHIN THE CONSTRUCTION INDUSTRY THAT CONTROL THE PERFORMANCE OF THE WORK. 1.07 WASTE MANAGEMENT A.  THE CONTRACTOR SHALL PERFORM THE FOLLOWING FOR ITEMS SALVAGED FOR REUSE IN THE THE CONTRACTOR SHALL PERFORM THE FOLLOWING FOR ITEMS SALVAGED FOR REUSE IN THE WORK: CLEAN SALVAGED ITEMS, PROTECT AND STORE ITEMS UNTIL INSTALLATION, AND INSTALL SALVAGED ITEMS TO COMPLY WITH INSTALLATION REQUIREMENTS FOR NEW MATERIALS AND EQUIPMENT. B.  THE CONTRACTOR SHALL PERFORM THE FOLLOWING FOR ITEMS SALVAGED FOR OWNER'S USE: THE CONTRACTOR SHALL PERFORM THE FOLLOWING FOR ITEMS SALVAGED FOR OWNER'S USE: CLEAN SALVAGED ITEMS, PROTECT AND STORE ITEMS UNTIL DELIVERY, TRANSPORT ITEMS TO OWNER'S STORAGE AREA. C.  THE CONTRACTOR SHALL FOLLOW THE LOCAL ORDINANCES FOR RECYCLED MATERIALS. THE CONTRACTOR SHALL FOLLOW THE LOCAL ORDINANCES FOR RECYCLED MATERIALS. D.  THE CONTRACTOR SHALL DISPOSE OF ALL DEMOLITION AND CONSTRUCTION WASTE FROM THE THE CONTRACTOR SHALL DISPOSE OF ALL DEMOLITION AND CONSTRUCTION WASTE FROM THE PROJECT SITE IN A LANDFILL OR INCINERATOR ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION. 1.08 PRODUCT REQUIREMENTS A.  THE PRODUCTS SHOWN ON THE DRAWINGS ARE BASED ON A SPECIFIC MANUFACTURER, MAKE, THE PRODUCTS SHOWN ON THE DRAWINGS ARE BASED ON A SPECIFIC MANUFACTURER, MAKE, AND MODEL. THESE PRODUCTS ESTABLISH SIGNIFICANT QUALITIES RELATED TO TYPE, FUNCTION, DIMENSION, IN-SERVICE PERFORMANCE, PHYSICAL PROPERTIES, APPEARANCE, AND OTHER CHARACTERISTICS FOR THE PURPOSES OF EVALUATING PRODUCTS OF OTHER NAMED MANUFACTURERS. B.  THE ENGINEER WILL CONSIDER REQUESTS FOR SUBSTITUTION WHEN THE FOLLOWING CONDITIONS THE ENGINEER WILL CONSIDER REQUESTS FOR SUBSTITUTION WHEN THE FOLLOWING CONDITIONS ARE SATISFIED: REQUESTED SUBSTITUTION OFFERS OWNER A SUBSTANTIAL ADVANTAGE IN COST, TIME, OR ENERGY CONSERVATION AFTER DEDUCTING ADDITIONAL RESPONSIBILITIES THE SUBSTITUTION MAY PRESENT TO THE OWNER INCLUDING COMPENSATION TO ENGINEER FOR RE-DESIGN AND EVALUATION SERVICES AND INCREASED CONSTRUCTION COSTS OF RELATED WORK; WORK DOES NOT REQUIRE EXTENSIVE REVISIONS TO THE CONTRACT DOCUMENTS; WORK IS CONSISTENT WITH THE CONSTRUCTION DOCUMENTS AND WILL PRODUCE THE INDICATED RESULTS; WORK IS FULLY DOCUMENTED AND PROPERLY SUBMITTED; WORK WILL NOT ADVERSELY AFFECT THE CONTRACTOR'S CONSTRUCTION SCHEDULE; AND HAS BEEN COORDINATED WITH OTHER RELATED WORK. C.  ALL NEW ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE LISTED BY THE UNDERWRITERS' ALL NEW ELECTRICAL MATERIALS AND EQUIPMENT SHALL BE LISTED BY THE UNDERWRITERS' LABORATORIES, INC. (UL) AND CLEARLY BEAR THE "UL" LABEL. D.  SOURCE LIMITATIONS SHALL BE TO OBTAIN EACH PIECE OF ELECTRICAL EQUIPMENT THROUGH ONE SOURCE LIMITATIONS SHALL BE TO OBTAIN EACH PIECE OF ELECTRICAL EQUIPMENT THROUGH ONE (1) SOURCE FROM A SINGLE MANUFACTURER, UNLESS CLEARLY SPECIFIED OTHERWISE ON DRAWINGS BY THE ENGINEER. E.  THE CONTRACTOR SHALL DELIVER, STORE, AND HANDLE PRODUCTS USING MEANS AND METHODS THE CONTRACTOR SHALL DELIVER, STORE, AND HANDLE PRODUCTS USING MEANS AND METHODS THAT WILL PREVENT DAMAGE, DETERIORATION, AND LOSS.  COMPLY WITH MANUFACTURER'S WRITTEN INSTRUCTIONS.  THE CONTRACTOR SHALL STORE MATERIALS IN A MANNER THAT WILL NOT ENDANGER PROJECT STRUCTURE. F.  THE CONTRACTOR SHALL PROVIDE THE MANUFACTURER'S STANDARD WRITTEN PRODUCT WARRANTY THE CONTRACTOR SHALL PROVIDE THE MANUFACTURER'S STANDARD WRITTEN PRODUCT WARRANTY TO THE OWNER.  WHERE SPECIAL WARRANTIES ARE INDICATED, THE CONTRACTOR SHALL PROVIDE THE WRITTEN WARRANTY FOR THE GIVEN TIME PERIOD TO THE OWNER.  WARRANTIES SPECIFIED IN OTHER SECTIONS SHALL BE IN ADDITION TO, AND RUN CONCURRENT WITH OTHER WARRANTIES REQUIRED BY THE CONTRACT DOCUMENTS.  MANUFACTURER'S DISCLAIMERS AND LIMITATIONS ON PRODUCT WARRANTIES DO NOT RELIEVE THE CONTRACTOR OF OBLIGATIONS UNDER THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. PART 2 - PRODUCTS 2.01 BASIC ELECTRICAL MATERIALS AND METHODS A.  COORDINATION COORDINATION 1. THE INSTALLATION OF ALL ELECTRICAL EQUIPMENT AND DEVICES SHALL COMPLY WITH ALL THE INSTALLATION OF ALL ELECTRICAL EQUIPMENT AND DEVICES SHALL COMPLY WITH ALL REQUIREMENTS OF THE NATIONAL ELECTRIC CODE, INCLUDING ARTICLE 110.26.  PROVIDE ALL NEC-REQUIRED WORKSPACE AND EQUIPMENT CLEARANCES. 2.  ARRANGEMENT, MOUNTING, AND SUPPORT OF ELECTRICAL EQUIPMENT SHALL BE PERFORMED ARRANGEMENT, MOUNTING, AND SUPPORT OF ELECTRICAL EQUIPMENT SHALL BE PERFORMED SUCH AS TO ALLOW RIGHT OF WAY FOR PIPING AND CONDUIT INSTALLED AT A REQUIRED SLOPE, TO PROVIDE FOR EASE OF DISCONNECTING ELECTRICAL EQUIPMENT WITH MINIMUM INTERFERENCE TO OTHER EQUIPMENT OR EQUIPMENT INSTALLATIONS, AND TO ALLOW THE CONNECTION OF RACEWAYS, CABLES, WIREWAYS, CABLE TRAYS, AND BUSWAYS TO BE CLEAR OF OBSTRUCTIONS AND OF THE SERVICE, ACCESS, AND CLEARANCE SPACE OF OTHER EQUIPMENT. 3.  COORDINATE ELECTRICAL TESTING OF ELECTRICAL, MECHANICAL, AND ARCHITECTURAL ITEMS, COORDINATE ELECTRICAL TESTING OF ELECTRICAL, MECHANICAL, AND ARCHITECTURAL ITEMS, SO THAT EQUIPMENT AND SYSTEMS THAT ARE FUNCTIONALLY INTERDEPENDENT ARE TESTED TO DEMONSTRATE SUCCESSFUL INTEROPERABILITY. B.  FIRE-STOPPING FOR ELECTRICAL PENETRATIONS FIRE-STOPPING FOR ELECTRICAL PENETRATIONS 1.  FIRE-RATED ASSEMBLY PENETRATIONS SHALL MAINTAIN INDICATED FIRE RATING OF WALLS, FIRE-RATED ASSEMBLY PENETRATIONS SHALL MAINTAIN INDICATED FIRE RATING OF WALLS, PARTITIONS, CEILINGS, AND FLOORS. APPLY FIRE-STOPPING TO ELECTRICAL PENETRATIONS OF FIRE-RATED FLOOR AND WALL ASSEMBLIES TO RESTORE ORIGINAL FIRE-RESISTANCE RATING OF ASSEMBLY. C, SLEEVES FOR RACEWAYS AND CABLES SLEEVES FOR RACEWAYS AND CABLES 1. STEEL PIPE SLEEVES SHALL BE ASTM A 53/A 53M, TYPE E, GRADE B, SCHEDULE 40, STEEL PIPE SLEEVES SHALL BE ASTM A 53/A 53M, TYPE E, GRADE B, SCHEDULE 40, GALVANIZED STEEL, PLAIN ENDS. 2. CAST-IRON PIPE SLEEVES SHALL BE CAST OR FABRICATED "WALL PIPE," EQUIVALENT TO CAST-IRON PIPE SLEEVES SHALL BE CAST OR FABRICATED "WALL PIPE," EQUIVALENT TO DUCTILE-IRON PRESSURE PIPE, WITH PLAIN ENDS AND INTEGRAL WATERSTOP, UNLESS OTHERWISE INDICATED. 3. SLEEVES FOR RECTANGULAR OPENINGS SHALL BE GALVANIZED SHEET STEEL WITH MINIMUM SLEEVES FOR RECTANGULAR OPENINGS SHALL BE GALVANIZED SHEET STEEL WITH MINIMUM 0.138 INCH THICKNESS, AS INDICATED, AND OF LENGTH TO SUIT APPLICATION. C. SLEEVE SEALS SLEEVE SEALS 1. DESCRIPTION: MODULAR SEALING DEVICE, DESIGNED FOR FIELD ASSEMBLY, TO FILL ANNULAR DESCRIPTION: MODULAR SEALING DEVICE, DESIGNED FOR FIELD ASSEMBLY, TO FILL ANNULAR SPACE BETWEEN SLEEVE AND RACEWAY OR CABLE. 2. AVAILABLE MANUFACTURERS SHALL BE ONE OF THE FOLLOWING, UNLESS OTHERWISE AVAILABLE MANUFACTURERS SHALL BE ONE OF THE FOLLOWING, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS: A) ADVANCE PRODUCTS & SYSTEMS, INC. ADVANCE PRODUCTS & SYSTEMS, INC. B) CALPICO, INC. CALPICO, INC. C) METRAFLEX CO. METRAFLEX CO. D) PIPELINE SEAL AND INSULATOR, INC. PIPELINE SEAL AND INSULATOR, INC. 3. SEALING ELEMENTS SHALL BE EPDM (Ethylene-propylene-diene terpolymer rubber) OR NBR SEALING ELEMENTS SHALL BE EPDM (Ethylene-propylene-diene terpolymer rubber) OR NBR (Acrylonitrile-butadiene rubber) INTERLOCKING LINKS SHAPED TO FIT SURFACE OF CABLE OR CONDUIT. INDICATE TYPE AND NUMBER REQUIRED FOR MATERIAL AND SIZE OF RACEWAY OR CABLE. 4. PRESSURE PLATES SHALL BE STAINLESS STEEL. INCLUDE TWO FOR EACH SEALING ELEMENT. PRESSURE PLATES SHALL BE STAINLESS STEEL. INCLUDE TWO FOR EACH SEALING ELEMENT. CONNECTING BOLTS AND NUTS SHALL BE STAINLESS STEEL OF LENGTH REQUIRED TO SECURE PRESSURE PLATES TO SEALING ELEMENTS. INCLUDE ONE (1) FOR EACH SEALING ELEMENT. GROUNDING AND BONDING C. GENERAL GENERAL 1. ALL GROUNDING WIRES, LUGS, CLAMPS, AND BUS BARS SHALL BE COPPER. ALL GROUNDING WIRES, LUGS, CLAMPS, AND BUS BARS SHALL BE COPPER. 2. PROVIDE A COMPLETE EQUIPMENT GROUND SYSTEM, AS AN EXTENSION OF EXISTING SYSTEM PROVIDE A COMPLETE EQUIPMENT GROUND SYSTEM, AS AN EXTENSION OF EXISTING SYSTEM IF EXISTING SYSTEM IS ALREADY IN PLACE, FOR THE ELECTRICAL SYSTEM AS REQUIRED BY ARTICLE 250 OF THE NEC AND AS SPECIFIED HEREIN. B.  CONDUCTORS AND CONNECTORS CONDUCTORS AND CONNECTORS 1. INSULATED CONDUCTORS SHALL BE COPPER WIRE OR CABLE INSULATED FOR 600V UNLESS INSULATED CONDUCTORS SHALL BE COPPER WIRE OR CABLE INSULATED FOR 600V UNLESS OTHERWISE REQUIRED BY APPLICABLE CODE OR AUTHORITIES HAVING JURISDICTION. 2. ALL BRANCH CIRCUITS FOR POWER WIRING SHALL CONTAIN A COPPER EQUIPMENT SAFETY ALL BRANCH CIRCUITS FOR POWER WIRING SHALL CONTAIN A COPPER EQUIPMENT SAFETY GROUND WIRE. NO FLEXIBLE METAL CONDUIT OF ANY KIND, TYPE, OR LENGTH SHALL BE USED AS AN EQUIPMENT GROUNDING CONDUCTOR. 3. COPPER GROUNDING BUS SHALL BE INSTALLED IN ELECTRICAL AND TELEPHONE EQUIPMENT COPPER GROUNDING BUS SHALL BE INSTALLED IN ELECTRICAL AND TELEPHONE EQUIPMENT ROOMS, IN ROOMS HOUSING ELECTRICAL SERVICE EQUIPMENT, AND ELSEWHERE AS INDICATED ON DRAWINGS. 4. GROUNDING CONDUCTORS SHALL BE ROUTED ALONG SHORTEST AND STRAIGHTEST PATHS GROUNDING CONDUCTORS SHALL BE ROUTED ALONG SHORTEST AND STRAIGHTEST PATHS POSSIBLE, UNLESS OTHERWISE INDICATED ON DRAWINGS OR REQUIRED BY CODE. AVOID OBSTRUCTING ACCESS OR PLACING CONDUCTORS WHERE THEY MAY BE SUBJECTED TO STRAIN, IMPACT, OR DAMAGE.  C.  EQUIPMENT GROUNDING EQUIPMENT GROUNDING 1. INSTALL INSULATED EQUIPMENT GROUNDING CONDUCTORS WITH ALL FEEDERS AND BRANCH INSTALL INSULATED EQUIPMENT GROUNDING CONDUCTORS WITH ALL FEEDERS AND BRANCH CIRCUITS. 2. INSTALL INSULATED EQUIPMENT GROUNDING CONDUCTORS WITH THE FOLLOWING ITEMS, IN INSTALL INSULATED EQUIPMENT GROUNDING CONDUCTORS WITH THE FOLLOWING ITEMS, IN ADDITION TO THOSE REQUIRED BY NFPA 70: FEEDERS AND BRANCH CIRCUITS, LIGHTING CIRCUITS, RECEPTACLE CIRCUITS, SINGLE-PHASE MOTOR AND APPLIANCE BRANCH CIRCUITS, THREE-PHASE MOTOR AND APPLIANCE BRANCH CIRCUITS, COMPUTER AND RACK-MOUNTED ELECTRONIC EQUIPMENT CIRCUITS, AND FLEXIBLE METAL RACEWAY RUNS. 3. FOR DESIGNATED EQUIPMENT SUPPLIED BY A BRANCH CIRCUIT OR FEEDER, ISOLATE FOR DESIGNATED EQUIPMENT SUPPLIED BY A BRANCH CIRCUIT OR FEEDER, ISOLATE EQUIPMENT ENCLOSURE FROM SUPPLY CIRCUIT RACEWAY WITH A NONMETALLIC RACEWAY FITTING LISTED FOR THE PURPOSE. INSTALL FITTING WHERE RACEWAY ENTERS ENCLOSURE, AND INSTALL A SEPARATE INSULATED EQUIPMENT GROUNDING CONDUCTOR.  ISOLATE CONDUCTOR FROM RACEWAY AND FROM PANELBOARD GROUNDING TERMINALS.  TERMINATE AT EQUIPMENT GROUNDING CONDUCTOR TERMINAL OF THE APPLICABLE DERIVED SYSTEM OR SERVICE, UNLESS OTHERWISE INDICATED. ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS A.  SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS. SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS. 1.  RATED STRENGTH SHALL BE ADEQUATE IN TENSION, SHEAR, AND PULLOUT FORCE TO RATED STRENGTH SHALL BE ADEQUATE IN TENSION, SHEAR, AND PULLOUT FORCE TO RESIST MAXIMUM LOADS CALCULATED OR IMPOSED UNDER THIS PROJECT, WITH A MINIMUM STRUCTURAL SAFETY FACTOR OF FIVE TIMES THE APPLIED FORCE. 2.  RACEWAY AND CABLE SUPPORTS SHALL BE AS DESCRIBED IN NECA 1. RACEWAY AND CABLE SUPPORTS SHALL BE AS DESCRIBED IN NECA 1. 3.  CONDUIT AND CABLE SUPPORT DEVICES SHALL BE STEEL HANGERS, CLAMPS, AND CONDUIT AND CABLE SUPPORT DEVICES SHALL BE STEEL HANGERS, CLAMPS, AND ASSOCIATED FITTINGS, DESIGNED FOR TYPES AND SIZES OF RACEWAY OR CABLE TO BE SUPPORTED. 4.  SUPPORT FOR CONDUCTORS IN VERTICAL CONDUIT SHALL BE FACTORY-FABRICATED SUPPORT FOR CONDUCTORS IN VERTICAL CONDUIT SHALL BE FACTORY-FABRICATED ASSEMBLY CONSISTING OF THREADED BODY AND INSULATING WEDGING PLUG OR PLUGS FOR NON-ARMORED ELECTRICAL CONDUCTORS OR CABLES IN RISER CONDUITS. PLUGS SHALL HAVE NUMBER, SIZE, AND SHAPE OF CONDUCTOR GRIPPING PIECES AS REQUIRED TO SUIT INDIVIDUAL CONDUCTORS OR CABLES SUPPORTED. BODY SHALL BE MALLEABLE IRON. ELECTRICAL IDENTIFICATION A. COORDINATION COORDINATION 1. COORDINATE IDENTIFICATION NAMES, ABBREVIATIONS, COLORS, AND OTHER FEATURES WITH COORDINATE IDENTIFICATION NAMES, ABBREVIATIONS, COLORS, AND OTHER FEATURES WITH REQUIREMENTS IN THE CONTRACT DOCUMENTS, SHOP DRAWINGS, MANUFACTURER'S WIRING DIAGRAMS, ENGINEERING DRAWINGS, OPERATION AND MAINTENANCE MANUALS, AND WITH THOSE REQUIRED BY CODES, STANDARDS, AND 29 CFR 1910.145.  CONSISTENT DESIGNATIONS SHALL BE USED THROUGHOUT PROJECT. B.  WARNING LABELS AND SIGNS WARNING LABELS AND SIGNS 1. ALL WARNING LABELS AND SIGNS SHALL COMPLY WITH NFPA 70 AND 29 CFR 1910.145. ALL WARNING LABELS AND SIGNS SHALL COMPLY WITH NFPA 70 AND 29 CFR 1910.145. 2. SELF-ADHESIVE WARNING LABELS AND IDENTIFICATION TAGS SHALL BE FACTORY-PRINTED, SELF-ADHESIVE WARNING LABELS AND IDENTIFICATION TAGS SHALL BE FACTORY-PRINTED, MULTICOLOR, PRESSURE-SENSITIVE ADHESIVE LABELS, CONFIGURED FOR DISPLAY ON FRONT COVER, DOOR, OR OTHER ACCESS TO EQUIPMENT, UNLESS OTHERWISE INDICATED ON DRAWINGS. C. IDENTIFICATION IDENTIFICATION 1. APPLY IDENTIFICATION PRACTICES ON CONDUIT FOR LIFE SAFETY SYSTEMS AT MAXIMUM OR APPLY IDENTIFICATION PRACTICES ON CONDUIT FOR LIFE SAFETY SYSTEMS AT MAXIMUM OR 25' CENTERS AND AT LEAST ONE (1) PER ROOM. USE PERMANENT VINYL, SELF-ADHERING MARKERS, UNLESS OTHERWISE NOTED. 2. APPLY CABLE/CONDUCTOR IDENTIFICATION MARKERS ON EACH CABLE AND CONDUCTOR IN APPLY CABLE/CONDUCTOR IDENTIFICATION MARKERS ON EACH CABLE AND CONDUCTOR IN EACH BOX, ENCLOSURE, OR CABINET (THOMAS & BETTS TY-RAP OR APPROVED EQUAL). 3. PROVIDE SELF-ADHESIVE PLASTIC SIGNS WITH APPROPRIATE INSTRUCTIONS OR WARNINGS AT PROVIDE SELF-ADHESIVE PLASTIC SIGNS WITH APPROPRIATE INSTRUCTIONS OR WARNINGS AT ALL ELECTRICAL REQUIPMENT ROOMS AND ON ALL ELECTRICAL EQUIPMENT  ENCLOSURES INCLUDING, BUT NOT LIMITED TO, TRANSFORMERS, PANELBOARDS, MOTOR STARTERS, DISCONNECT SWITCHES, AND ELECTRICAL BOXES AND CABINETS. 4, PROVIDE ENGRAVED, SELF-ADHESIVE, FACTORY-PRINTED, PRESSURE-SENSITIVE IDENTIFICATION PROVIDE ENGRAVED, SELF-ADHESIVE, FACTORY-PRINTED, PRESSURE-SENSITIVE IDENTIFICATION LABELS, CONFIGURED FOR DISPLAY ON FRONT COVERS, DOORS, ETC. FOR ALL ELECTRICAL EQUIPMENT ENCLOSURES INCLUDING, BUT NOT LIMITED TO, PANELBOARDS, TRANSFORMERS, MOTOR STARTERS, DISCONNECT SWITCHES, AND ELECTRICAL BOXES AND CABINETS. 5. PROVIDE CIRCUIT IDENTIFICATION TAGS TO ALL BRANCH CIRCUIT WIRING DEVICES.  PANEL PROVIDE CIRCUIT IDENTIFICATION TAGS TO ALL BRANCH CIRCUIT WIRING DEVICES.  PANEL DESIGNATION AND CIRCUIT NUMBER SHALL BE TYPE WRITTEN BLACK LETTERS ON A CLEAR, SELF-ADHESIVE TAPE STRIP. 6. PROVIDE NEW DISTRIBUTION PANELBOARD DIRECTORIES WITHIN EACH PANELBOARD WITH A PROVIDE NEW DISTRIBUTION PANELBOARD DIRECTORIES WITHIN EACH PANELBOARD WITH A DESCRIPTION OF THE LOAD SERVED BY EACH CIRCUIT, INCLUDING LOCATION OF EACH LOAD. 7. PROVIDE PROFESSIONAL, SELF-ADHESIVE CIRCUIT IDENTIFICATION NUMBERS ADJACENT TO PROVIDE PROFESSIONAL, SELF-ADHESIVE CIRCUIT IDENTIFICATION NUMBERS ADJACENT TO EACH CIRCUIT BREAKER POSITION WITHIN NEW DISTRIBUTION PANELBOARDS.  CIRCUIT IDENTIFICATION NUMBERS SHALL CORRESPOND WITH THOSE INDICATED IN PANEL SCHEDULES. 8. COLOR-CODING FOR PHASE AND VOLTAGE LEVEL IDENTIFICATION, 600V AND LESS, SHALL BE COLOR-CODING FOR PHASE AND VOLTAGE LEVEL IDENTIFICATION, 600V AND LESS, SHALL BE OF THE COLORS LISTED BELOW FOR UNGROUNDED SERVICE, FEEDER, AND/OR BRANCH-CIRCUIT CONDUCTORS: A) COLOR SHALL BE FACTORY APPLIED OR, FOR SIZES LARGER THAN NO. 12 AWG, FIELD APPLIED COLOR SHALL BE FACTORY APPLIED OR, FOR SIZES LARGER THAN NO. 12 AWG, FIELD APPLIED IF AUTHORITIES HAVING JURISDICTION PERMIT. B) COLORS FOR CIRCUITS SHALL BE: COLORS FOR CIRCUITS SHALL BE:     208Y/120V   480Y/277V 208Y/120V   480Y/277V 480Y/277V PHASE A:          BLACK   BROWN BLACK   BROWN BROWN PHASE B:          RED   ORANGE RED   ORANGE ORANGE PHASE C:       BLUE   YELLOW BLUE   YELLOW YELLOW NEUTRAL:           WHITE   WHITE WHITE   WHITE WHITE    GROUND:          GREEN   GREEN GREEN   GREEN GREEN ISOLATED GROUND:    GREEN/YELLOW  GREEN/YELLOW GREEN/YELLOW  GREEN/YELLOW GREEN/YELLOW CONDUCTORS AND CABLES D. CONDUCTORS AND CABLES CONDUCTORS AND CABLES 1. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE  FOLLOWING, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS: A) ALCAN PRODUCTS CORPORATION; ALCAN CABLE DIVISION ALCAN PRODUCTS CORPORATION; ALCAN CABLE DIVISION B) AMERICAN INSULATED WIRE CORP.; A LEVITON COMPANY AMERICAN INSULATED WIRE CORP.; A LEVITON COMPANY C) GENERAL CABLE CORPORATION GENERAL CABLE CORPORATION D) SOUTHWIRE COMPANY SOUTHWIRE COMPANY 2. COPPER CONDUCTORS SHALL COMPLY WITH NEMA WC 70. COPPER CONDUCTORS SHALL COMPLY WITH NEMA WC 70. 3. CONDUCTOR INSULATION SHALL COMPLY WITH NEMA WC 70 FOR TYPES THHN-THWN,  CONDUCTOR INSULATION SHALL COMPLY WITH NEMA WC 70 FOR TYPES THHN-THWN,  XHHW, UF, USE, AND SO. 4. MULTI-CONDUCTOR CABLE SHALL COMPLY WITH NEMA WC 70 FOR METAL-CLAD CABLE, TYPE MULTI-CONDUCTOR CABLE SHALL COMPLY WITH NEMA WC 70 FOR METAL-CLAD CABLE, TYPE MC, WITH GROUND WIRE. 5. MINIMUM CONDUCTOR SIZE SHALL BE #12 FOR ALL POWER CONDUCTORS AND #14 FOR MINIMUM CONDUCTOR SIZE SHALL BE #12 FOR ALL POWER CONDUCTORS AND #14 FOR CONTROL CONDUCTORS. PROVIDE A SEPARATE NEUTRAL FOR EACH POWER CIRCUIT.  NEUTRALS SHALL NOT BE SHARED. 6. ALL ELECTRICAL CONNECTIONS SHALL BE COPPER. ALL ELECTRICAL CONNECTIONS SHALL BE COPPER. 7. CIRCUIT NUMBERS AND DESIGNATIONS ARE SHOWN ONLY FOR GROUPING AND IDENTIFICATION. CIRCUIT NUMBERS AND DESIGNATIONS ARE SHOWN ONLY FOR GROUPING AND IDENTIFICATION. CONTRACTOR SHALL MAINTAIN LOAD BALANCE BETWEEN PHASES OF +/- 10%. 8. CONTRACTOR SHALL PROVIDE #10 WIRE FOR 120 VOLTS CIRCUITS THAT EXCEED CONTRACTOR SHALL PROVIDE #10 WIRE FOR 120 VOLTS CIRCUITS THAT EXCEED APPROXIMATELY 100 FEET TO THE FARTHEST ELECTRICAL CONNECTION (SUCH AS AN OUTLET) AND FOR 277V CIRCUITS THAT EXCEED 200 FEET TO THE FARTHEST ELECTRICAL CONNECTION. 9. FEEDERS SHALL NOT BE SPLICED, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS. FEEDERS SHALL NOT BE SPLICED, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS. B. CONNECTORS AND SPLICES CONNECTORS AND SPLICES 1. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS: A) AFC CABLE SYSTEMS, INC. AFC CABLE SYSTEMS, INC. B) HUBBELL POWER SYSTEMS, INC. HUBBELL POWER SYSTEMS, INC. C) O-Z/GEDNEY; EGS ELECTRICAL GROUP LLC. O-Z/GEDNEY; EGS ELECTRICAL GROUP LLC. D) 3M; ELECTRICAL PRODUCTS DIVISION 3M; ELECTRICAL PRODUCTS DIVISION E) TYCO ELECTRONICS CORP. TYCO ELECTRONICS CORP. C.  SLEAVE SEALS SLEAVE SEALS 1. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS: A) ADVANCE PRODUCTS & POWER SYSTEMS, INC. ADVANCE PRODUCTS & POWER SYSTEMS, INC. B) CALPICO, INC. CALPICO, INC. C) METRAFLEX CO. METRAFLEX CO. D) PIPELINE SEAL AND INSULATOR, INC. PIPELINE SEAL AND INSULATOR, INC. 2. SEALING ELEMENTS SHALL BE EPDM OR NBR INTERLOCKING LINKS SHAPED TO FIT SURFACE SEALING ELEMENTS SHALL BE EPDM OR NBR INTERLOCKING LINKS SHAPED TO FIT SURFACE OF CABLE OR CONDUIT. INCLUDE TYPE AND NUMBER REQUIRED FOR MATERIAL AND SIZE OF RACEWAY OR CABLE. 3. PRESSURE PLATES SHALL BE STAINLESS STEEL. INCLUDE TWO (2) FOR EACH SEALING PRESSURE PLATES SHALL BE STAINLESS STEEL. INCLUDE TWO (2) FOR EACH SEALING ELEMENT. CONNECTING BOLTS AND NUTS SHALL BE STAINLESS STEEL OF LENGTH REQUIRED TO SECURE PRESSURE PLATES TO SEALING ELEMENTS. INCLUDE ONE (1) FOR EACH SEALING ELEMENT. D. CONDUCTOR MATERIAL APPLICATIONS CONDUCTOR MATERIAL APPLICATIONS 1. FEEDERS SHALL BE COPPER. SOLID FOR NO. 10 AWG AND SMALLER; STRANDED NO. 8 AWG FEEDERS SHALL BE COPPER. SOLID FOR NO. 10 AWG AND SMALLER; STRANDED NO. 8 AWG AND LARGER. MINIMUM FEEDER CONDUCTOR SIZE SHALL BE NO. 12 AWG FOR POWER CONDUCTORS AND NO. 14 AWG FOR CONTROL CONDUCTORS. 2. BRANCH CIRCUITS SHALL BE COPPER. SOLID FOR NO. 10 AWG AND SMALLER; STRANDED BRANCH CIRCUITS SHALL BE COPPER. SOLID FOR NO. 10 AWG AND SMALLER; STRANDED FOR NO. 8 AWG AND LARGER. MINIMUM BRANCH CIRCUIT CONDUCTOR SIZE SHALL BE NO. 12 AWG FOR POWER CONDUCTORS AND NO. 14 AWG FOR CONTROL CONDUCTORS. 3. BRANCH CIRCUITS CONCEALED IN CEILINGS, WALLS, AND PARTITIONS SHALL BE OF TYPE BRANCH CIRCUITS CONCEALED IN CEILINGS, WALLS, AND PARTITIONS SHALL BE OF TYPE THHN-THWN, SINGLE CONDUCTORS IN RACEWAY, METAL-CLAD CABLE, TYPE MC, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS. 4. ALL ELECTRICAL CONNECTORS SHALL BE COPPER OR TINNED-COPPER. ALL ELECTRICAL CONNECTORS SHALL BE COPPER OR TINNED-COPPER. 5. CLASS 1 CONTROL CIRCUITS SHALL BE OF TYPE THHN-THWN, IN RACEWAY. CLASS 1 CONTROL CIRCUITS SHALL BE OF TYPE THHN-THWN, IN RACEWAY. 6. CLASS 2 CONTROL CIRCUITS SHALL BE OF TYPE THHN-THWN, IN RACEWAY. CLASS 2 CONTROL CIRCUITS SHALL BE OF TYPE THHN-THWN, IN RACEWAY. 7. ALL WIRING IN AREAS WITH EXPOSED CEILINGS SHALL BE WITHIN CONDUIT. MC CABLE SHALL ALL WIRING IN AREAS WITH EXPOSED CEILINGS SHALL BE WITHIN CONDUIT. MC CABLE SHALL ONLY BE USED IN AREAS WITH CEILINGS OR CONCEALED WITHIN WALLS. RACEWAYS AND BOXES A. RACEWAY RACEWAY 5. ALL WIRING SHALL BE CONCEALED AND INSTALLED IN CONDUIT WITH A MINIMUM TRADE SIZE ALL WIRING SHALL BE CONCEALED AND INSTALLED IN CONDUIT WITH A MINIMUM TRADE SIZE OF 3/4" FOR POWER CIRCUITS AND 1/2" FOR CONTROL CIRCUITS. 6. ELECTRICAL RACEWAY CONNECTIONS TO VIBRATING EQUIPMENT AND MACHINERY SUCH AS ELECTRICAL RACEWAY CONNECTIONS TO VIBRATING EQUIPMENT AND MACHINERY SUCH AS MOTORS, TRANSFORMERS, ETC., SHALL BE MADE WITH FLEXIBLE METAL CONDUIT (LIQUID TIGHT FLEXIBLE METAL CONDUIT IN OUTDOOR OR WET LOCATIONS). 7. LIQUID TIGHT FLEXIBLE METAL CONDUIT LOCATED BELOW ACCESS FLOORS SHALL BE LIQUID TIGHT FLEXIBLE METAL CONDUIT LOCATED BELOW ACCESS FLOORS SHALL BE JACKETED, FLEXIBLE STEEL CONDUIT WITH AN INTEGRAL COPPERING SHIELDING CONDUCTOR. 8. METAL CLAD (MC) CABLE MAY BE USED FOR DISTRIBUTION CIRCUITS WHEN CONCEALED IN METAL CLAD (MC) CABLE MAY BE USED FOR DISTRIBUTION CIRCUITS WHEN CONCEALED IN FINISHED CEILINGS, WALLS, OR FLOORS, UNLESS OTHERWISE NOTED ON DRAWINGS, OR PROHIBITED BY CODE. ALL FEEDERS SHALL BE INSTALLED IN RIGID METAL RACEWAY SUCH AS ELECTRICAL METALLIC TUBING (EMT) OR GALVANIZED RIGID STEEL (GRS) CONDUIT, UNLESS OTHERWISE NOTED. 9. ALL PENETRATIONS SHALL BE SEALED WITH FIRE-PROOF COMPOUND USING A UL LISTED ALL PENETRATIONS SHALL BE SEALED WITH FIRE-PROOF COMPOUND USING A UL LISTED FIRE-STOP MATERIAL. 10. GROUP AND INSTALL ALL CONDUITS PARALLEL TO OR PERPENDICULAR TO BUILDING GROUP AND INSTALL ALL CONDUITS PARALLEL TO OR PERPENDICULAR TO BUILDING SURFACES 11. INDOOR CONDUIT SHALL BE ELECTRICAL METALLIC TUBING (EMT) WITH COMPRESSION-TYPE INDOOR CONDUIT SHALL BE ELECTRICAL METALLIC TUBING (EMT) WITH COMPRESSION-TYPE FITTINGS, UNLESS OTHERWISE NOTED ON DRAWINGS. 12. ALL CONDUIT IN OUTDOOR, WET, OR DAMP LOCATIONS SHALL BE GALVANIZED RIGID STEEL ALL CONDUIT IN OUTDOOR, WET, OR DAMP LOCATIONS SHALL BE GALVANIZED RIGID STEEL (GRS), UNLESS OTHERWISE SPECICALLY INDICATED ON DRAWINGS. 13. CONTRACTOR SHALL PROVIDE EXPANSION FITTINGS FOR ALL RACEWAYS THAT CROSS BUILDING CONTRACTOR SHALL PROVIDE EXPANSION FITTINGS FOR ALL RACEWAYS THAT CROSS BUILDING EXPANSION JOINTS.  14. FOR CONDUIT BELOW GRADE, PVC ENCASED IN CONCRETE MAY BE USED FOR STRAIGHT FOR CONDUIT BELOW GRADE, PVC ENCASED IN CONCRETE MAY BE USED FOR STRAIGHT RUNS BELOW GRADE. CONDUIT BELOW GRADE SHALL BE RIGID STEEL GALVANIZED FOR ALL BENDS AND RUNS. B.  BOXES BOXES 1. INTERIOR OUTLET BOXES SHALL BE GALVANIZED STEEL, MINIMUM #14 GAUGE, NO LESS THAN INTERIOR OUTLET BOXES SHALL BE GALVANIZED STEEL, MINIMUM #14 GAUGE, NO LESS THAN 4" SQUARE OR OCTAGON WITH EXTENSION RINGS AND MOUNTING BRACKETS.  SECTIONAL BOXES SHALL NOT BE PERMITTED. 2. JUNCTION BOXES SHALL BE OF CODE GAUGE GALVANIZED STEEL WITH SCREW COVERS. JUNCTION BOXES SHALL BE OF CODE GAUGE GALVANIZED STEEL WITH SCREW COVERS. BOXES SHALL BE SUPPORTED INDEPENDENTLY OF CONDUITS. 3. JUNCTION BOXES UTILIZED FOR FIRE ALARM CIRCUITS SHALL BE OF THE COLOR RED. JUNCTION BOXES UTILIZED FOR FIRE ALARM CIRCUITS SHALL BE OF THE COLOR RED. WIRING DEVICES A. GENERAL WIRING GENERAL WIRING 1. THE CONTRACTOR SHALL VERIFY COLOR, LOCATION, AND MOUNTING HEIGHT OF ALL DEVICES THE CONTRACTOR SHALL VERIFY COLOR, LOCATION, AND MOUNTING HEIGHT OF ALL DEVICES WITH ARCHITECT PRIOR TO INSTALLATION. OBSERVE HANDICAPPED HEIGHT REQUIREMENTS AND SATISFY ALL ADA-COMPLIANT REQUIREMENTS.  B.  MANUFACTURERS MANUFACTURERS 1.  APPROVED MANUFACTURERS SHALL BE LIMITED TO THE FOLLOWING: APPROVED MANUFACTURERS SHALL BE LIMITED TO THE FOLLOWING: A)  COOPER WIRING DEVICES, A DIVISION OF COOPER INDUSTRIES, INC.  COOPER WIRING DEVICES, A DIVISION OF COOPER INDUSTRIES, INC.  B)  HUBBELL, INC. (WIRING DEVICE-KELLEMS) HUBBELL, INC. (WIRING DEVICE-KELLEMS) C)  LEVITON MANUFACTURING COMPANY, INC. (LEVITON) LEVITON MANUFACTURING COMPANY, INC. (LEVITON) C.  RECEPTACLES  RECEPTACLES 1. CONVENIENCE-TYPE STRAIGHT-BLADE RECEPTACLES SHALL BE RATED 125 VOLTS, 20 AMPS CONVENIENCE-TYPE STRAIGHT-BLADE RECEPTACLES SHALL BE RATED 125 VOLTS, 20 AMPS AND SHALL COMPLY WITH NEMA WD 1, NEMA WD 6 CONFIGURATION 5-20R. 2. GROUND-FAULT CIRCUIT INTERRUPTER (GFCI) STRAIGHT-BLADE, NON-FEED THROUGH-TYPE, GROUND-FAULT CIRCUIT INTERRUPTER (GFCI) STRAIGHT-BLADE, NON-FEED THROUGH-TYPE, RECEPTACLES SHALL COMPLY WITH NEMA WD 1, NEMA WD 6, UL 498, AND UL 943, CLASS A, AND SHALL INCLUDE AN INDICATOR LIGHT THAT IS LIGHTED WHEN THE DEVICE IS TRIPPED.  GFCI RECEPTACLES SHALL BE RATED 125 VOLTS, 20 AMPS. GROUND-FAULT RECEPTACLES SHALL BE LOCATED WITHIN SIX (6) FEET OF ALL WET AREAS SUCH AS SINKS (TOILET ROOMS, KITCHEN AREAS, ETC.), UNDERGROUND PARKING, OUTDOORS AND WHERE INDICATED ON THE ELECTRICAL DRAWINGS. E.  WALL PLATES  WALL PLATES 1. SINGLE AND COMBINATION TYPES TO MATCH CORRESPONDING WIRING DEVICES. SINGLE AND COMBINATION TYPES TO MATCH CORRESPONDING WIRING DEVICES. 2. PLATE-SECURING SCREWS SHALL BE METAL WITH HEAD COLOR TO MATCH PLATE FINISH, PLATE-SECURING SCREWS SHALL BE METAL WITH HEAD COLOR TO MATCH PLATE FINISH, UNLESS OTHERWISE INDICATED BY ARCHITECT. 3. MATERIAL FOR FINISHED SPACES SHALL BE AS SELECTED BY ARCHITECT.  REFER TO MATERIAL FOR FINISHED SPACES SHALL BE AS SELECTED BY ARCHITECT.  REFER TO ARCHITECTURAL DRAWINGS AND SPECIFICATIONS. 4. MATERIAL FOR UNFINISHED SPACES SHALL BE AS SELECTED BY ARCHITECT.  REFER TO MATERIAL FOR UNFINISHED SPACES SHALL BE AS SELECTED BY ARCHITECT.  REFER TO ARCHITECTURAL DRAWINGS FOR DETAILS AND SPECIFICATIONS. 5. MATERIAL FOR DAMP LOCATIONS SHALL BE THERMOPLASTIC WITH SPRING-LOADED LIFT MATERIAL FOR DAMP LOCATIONS SHALL BE THERMOPLASTIC WITH SPRING-LOADED LIFT COVER, AND LISTED AND LABELED FOR USE IN "WET LOCATIONS." F.  FINISHES  FINISHES 1. ALL WIRING DEVICE COLORS SHALL BE CONFIRMED WITH ARCHITECT AND OWNER. ALL WIRING DEVICE COLORS SHALL BE CONFIRMED WITH ARCHITECT AND OWNER. ENCLOSED SWITCHES AND CIRCUIT BREAKERS A. EXTRA MATERIALS EXTRA MATERIALS 1. FURNISH EXTRA MATERIALS DESCRIBED BELOW THAT MATCH PRODUCTS INSTALLED AND THAT FURNISH EXTRA MATERIALS DESCRIBED BELOW THAT MATCH PRODUCTS INSTALLED AND THAT ARE PACKAGED WITH PROTECTIVE COVERING FOR STORAGE AND IDENTIFIED WITH LABELS DESCRIBING CONTENTS. 2.  PROVIDE THE FOLLOWING SPARES: PROVIDE THE FOLLOWING SPARES: A) POTENTIAL TRANSFORMER FUSES: THREE (3) POTENTIAL TRANSFORMER FUSES: THREE (3) B) CONTROL-POWER FUSES: SIX (6) CONTROL-POWER FUSES: SIX (6) C) FUSES AND FUSIBLE DEVICES FOR FUSED CIRCUIT BREAKERS: THREE (3) FUSES AND FUSIBLE DEVICES FOR FUSED CIRCUIT BREAKERS: THREE (3) D) FUSES FOR FUSIBLE SWITCHES: SIX (6) FUSES FOR FUSIBLE SWITCHES: SIX (6) E) FUSES FOR FUSED POWER CIRCUIT DEVICES: SIX (6) FUSES FOR FUSED POWER CIRCUIT DEVICES: SIX (6) B. MANUFACTURERS SHALL BE, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS, ONE OF MANUFACTURERS SHALL BE, UNLESS OTHERWISE INDICATED ON ENGINEERING DRAWINGS, ONE OF THE FOLLOWING: A) GENERAL ELECTRIC CO.; ELECTRICAL DISTRIBUTION & CONTROL DIVISION GENERAL ELECTRIC CO.; ELECTRICAL DISTRIBUTION & CONTROL DIVISION B) SIEMENS ENERGY & AUTOMATION, INC. SIEMENS ENERGY & AUTOMATION, INC. C) SQUARE-D, INC. SQUARE-D, INC. C. FUSIBLE AND NON-FUSIBLE SWITCHES FUSIBLE AND NON-FUSIBLE SWITCHES 1. FUSIBLE SWITCH, 1200A AND SMALLER SHALL BE NEMA KS 1, TYPE HD, WITH CLIPS OR FUSIBLE SWITCH, 1200A AND SMALLER SHALL BE NEMA KS 1, TYPE HD, WITH CLIPS OR BOLT PADS TO ACCOMMODATE SPECIFIED FUSES, LOCKABLE HANDLE WITH CAPABILITY TO ACCEPT TWO PADLOCKS, AND INTERLOCKED WITH COVER IN CLOSED POSITION. 2. NON-FUSIBLE SWITCH, 1200A AND SMALL SHALL BE NEMA KS 1, TYPE HD, LOCKABLE NON-FUSIBLE SWITCH, 1200A AND SMALL SHALL BE NEMA KS 1, TYPE HD, LOCKABLE HANDLE WITH CAPABILITY TO ACCEPT TWO PADLOCKS, AND INTERLOCKED WITH COVER IN CLOSED POSITION. A) POTENTIAL TRANSFORMER FUSES: THREE (3) POTENTIAL TRANSFORMER FUSES: THREE (3) B) CONTROL-POWER FUSES: SIX (6) CONTROL-POWER FUSES: SIX (6) C) FUSES AND FUSIBLE DEVICES FOR FUSED CIRCUIT BREAKERS: THREE (3) FUSES AND FUSIBLE DEVICES FOR FUSED CIRCUIT BREAKERS: THREE (3) D) FUSES FOR FUSIBLE SWITCHES: SIX (6) FUSES FOR FUSIBLE SWITCHES: SIX (6) E) FUSES FOR FUSED POWER CIRCUIT DEVICES: SIX (6) FUSES FOR FUSED POWER CIRCUIT DEVICES: SIX (6) B.  MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES 1. MOLDED-CASE CIRCUIT BREAKER SHALL BE NEMA AB 1, WITH INTERRUPTING CAPACITY TO MOLDED-CASE CIRCUIT BREAKER SHALL BE NEMA AB 1, WITH INTERRUPTING CAPACITY TO MEET AVAILABLE FAULT CURRENTS. 2.  THERMAL MAGNETIC CIRCUIT BREAKERS SHALL HAVE AN INVERSE TIME-CURRENT ELEMENT THERMAL MAGNETIC CIRCUIT BREAKERS SHALL HAVE AN INVERSE TIME-CURRENT ELEMENT FOR LOW-LEVEL OVERLOADS AND INSTANTANEOUS MAGNETIC TRIP ELEMENT FOR SHORT CIRCUITS. ADJUSTABLE MAGNETIC TRIP SETTING FOR CIRCUIT BREAKER FRAME SIZES 250A AND LARGER. 3. TYPE SWD FOR SWITCHING FLUORESCENT LIGHTING LOADS. TYPE SWD FOR SWITCHING FLUORESCENT LIGHTING LOADS. 4. TYPE HACR FOR HEATING, AIR-CONDITIONING, AND REFRIGERATION EQUIPMENT. TYPE HACR FOR HEATING, AIR-CONDITIONING, AND REFRIGERATION EQUIPMENT. 5. GFCI CIRCUIT BREAKERS SHALL BE SINGLE AND TWO-POLE CONFIGURATIONS WITH 5-MA TRIP GFCI CIRCUIT BREAKERS SHALL BE SINGLE AND TWO-POLE CONFIGURATIONS WITH 5-MA TRIP SENSITIVITY. E.  ENCLOSURES ENCLOSURES 1. ENCLOSURES SHALL BE NEMA AB 1 AND NEMA KS 1 TO MEET ENVIRONMENTAL CONDITIONS ENCLOSURES SHALL BE NEMA AB 1 AND NEMA KS 1 TO MEET ENVIRONMENTAL CONDITIONS OF INSTALLED LOCATION: A) OUTDOOR LOCATIONS: NEMA 250, TYPE 3R. OUTDOOR LOCATIONS: NEMA 250, TYPE 3R. B) KITCHEN AREAS: NEMA 250, TYPE 4X, STAINLESS STEEL. KITCHEN AREAS: NEMA 250, TYPE 4X, STAINLESS STEEL. C) OTHER WET AND DAMP INDOOR LOCATIONS: NEMA 250, TYPE 4. OTHER WET AND DAMP INDOOR LOCATIONS: NEMA 250, TYPE 4. PANELBOARDS  A. MANUFACTURED UNITS MANUFACTURED UNITS 1. NEW CIRCUIT BREAKERS INSTALLED IN EXISTING PANELBOARDS SHALL MATCH EXISTING NEW CIRCUIT BREAKERS INSTALLED IN EXISTING PANELBOARDS SHALL MATCH EXISTING CIRCUIT BREAKERS WITHIN EXISTING PANELBOARD. . 2. CONDUCTOR CONNECTORS SHALL BE COPPER. CONDUCTOR CONNECTORS SHALL BE COPPER. 3. ALL PANELS SHALL HAVE TYPEWRITTEN DIRECTORIES. ALL PANELS SHALL HAVE TYPEWRITTEN DIRECTORIES. CLOSE OUT: A. ALL ELECTRICAL EQUIPMENT SHALL BE ADJUSTED AND TESTED FOR PROPER OPERATION.  AFTER ALL ELECTRICAL EQUIPMENT SHALL BE ADJUSTED AND TESTED FOR PROPER OPERATION.  AFTER WIRES ARE IN PLACE AND CONNECTED TO DEVICES AND EQUIPMENT.  THE SYSTEM SHALL BE TESTED FOR SHORTS AND GROUNDS. ALL HOT AND NEUTRAL CONDUCTORS, IF SHORTED OR GROUNDED, SHALL BE REMOVED AND REPLACED.  ALL METERS, INSTRUMENTS, CABLE CONNECTIONS, EQUIPMENT OR APPARATUS NECESSARY FOR MAKING ALL TESTS, SHALL BE FURNISHED BY THIS CONTRACTOR AT HIS OWN EXPENSE. B. TOUCH-UP OR REFINISH DAMAGED SURFACES OF FIXTURES AND EQUIPMENT, EXPOSED TO VIEW. TOUCH-UP OR REFINISH DAMAGED SURFACES OF FIXTURES AND EQUIPMENT, EXPOSED TO VIEW. C. FURNISH WRITTEN ONE YEAR GUARANTEE FOR ALL ELECTRICAL WORK AND EQUIPMENT. FURNISH WRITTEN ONE YEAR GUARANTEE FOR ALL ELECTRICAL WORK AND EQUIPMENT. D. CONTRACTOR SHALL SUBMIT AS-BUILT DRAWINGS AT COMPLETION OF PROJECT. CONTRACTOR SHALL SUBMIT AS-BUILT DRAWINGS AT COMPLETION OF PROJECT. E. CONTRACTOR SHALL SUBMIT (3) THREE COPIES OF OPERATION AND MAINTENANCE MANUALS. CONTRACTOR SHALL SUBMIT (3) THREE COPIES OF OPERATION AND MAINTENANCE MANUALS. 
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