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A20 BASEMENT FLOOR PLAN
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A20 SECOND FLOOR PLAN
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A20 WEST ELEVATION
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1. CONTROL DIAGRAMS ARE FOR GENERAL REFERENCE INDICATING RELATIVE LOCATION OF DEVICES. THE BMS CONTRACTOR SHALL PROVIDE ALL DEVICES REQUIRED TO ACCOMPLISH THE SEQUENCE OF OPERATION OR AS INDICATED ON THE POINT LISTS OR AS NEEDED TO PROVIDE A COMPLETE AND OPERABLE SYSTEM IN ADDITION TO ANY CONTROL DEVICES INDICATED ON THESE DIAGRAMS. THE BMS CONTRACTOR SHALL REVIEW THE MECHANICAL EQUIPMENT SPECIFICATIONS AND THE MECHANICAL EQUIPMENT SUBMITTALS IN ORDER TO CONFIRM MECHANICAL UNIT CONFIGURATIONS PRIOR TO PREPARING CONTROL SUBMITTALS.
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%%UHVAC SPECIFICATIONS:

AutoCAD SHX Text
1.0 GENERAL A.	GOVERNING CODES AND STANDARDS GOVERNING CODES AND STANDARDS a.	NJ UNIFORM CONSTRUCTION CODE NJ UNIFORM CONSTRUCTION CODE b.	INTERNATIONAL BUILDING CODE, NJ EDITION INTERNATIONAL BUILDING CODE, NJ EDITION c.	INTERNATIONAL MECHANICAL CODE INTERNATIONAL MECHANICAL CODE d.	NFPA STANDARDS 90A NFPA STANDARDS 90A e.	ALL APPLICABLE ASHRAE STANDARDS ALL APPLICABLE ASHRAE STANDARDS f.	ALL APPLICABLE SMACNA STANDARDS ALL APPLICABLE SMACNA STANDARDS g.	NATIONAL ELECTRICAL CODE NATIONAL ELECTRICAL CODE h.	UL (ALL EQUIPMENT MUST BE LABELED) UL (ALL EQUIPMENT MUST BE LABELED) i.	NEBB.  NEBB.  B.	ALL WORK SHALL BE INSTALLED IN ACCORDANCE WITH RECOGNIZED INDUSTRY STANDARDS, GOVERNING CODES, ALL WORK SHALL BE INSTALLED IN ACCORDANCE WITH RECOGNIZED INDUSTRY STANDARDS, GOVERNING CODES, APPROVED SHOP DRAWINGS AND MANUFACTURER'S INSTRUCTIONS. C.	PERMITS: ACQUIRE ALL PERMITS AND PAY ALL FEES FOR THIS WORK. PERMITS: ACQUIRE ALL PERMITS AND PAY ALL FEES FOR THIS WORK. D.	WARRANTY: THE EQUIPMENT SHALL HAVE A MANUFACTURER'S WARRANTY FOR A PERIOD OF ONE (1) YEAR FROM WARRANTY: THE EQUIPMENT SHALL HAVE A MANUFACTURER'S WARRANTY FOR A PERIOD OF ONE (1) YEAR FROM DATE OF FINAL ACCEPTANCE BY OWNER. IF DURING THIS PERIOD, ANY PART SHOULD FAIL TO FUNCTION PROPERLY DUE TO DEFECTS IN WORKMANSHIP OR MATERIAL, IT SHALL BE REPLACED OR REPAIRED AT THE DISCRETION OF THE MANUFACTURER. MANUFACTURER SHALL HAVE FIFTEEN YEARS EXPERIENCE IN THE U.S. MARKET. E.	BEFORE SUBMITTING BIDS, CONTRACTOR SHALL VISIT THE SITE OF THE WORK AND BECOME THOROUGHLY FAMILIAR BEFORE SUBMITTING BIDS, CONTRACTOR SHALL VISIT THE SITE OF THE WORK AND BECOME THOROUGHLY FAMILIAR WITH THE OBSERVABLE EXISTING CONDITIONS AFFECTING HIS WORK. NO ADDITIONAL COMPENSATION WILL BE GRANTED ON ACCOUNT OF EXTRA WORK MADE NECESSARY BY THE CONTRACTOR'S FAILURE TO INVESTIGATE EXISTING CONDITIONS. F.	SUBMIT COMPOSITE COORDINATION SHOP DRAWINGS THAT SHOW ALL EXISTING AND NEW DUCTWORK, HVAC PIPING, SUBMIT COMPOSITE COORDINATION SHOP DRAWINGS THAT SHOW ALL EXISTING AND NEW DUCTWORK, HVAC PIPING, PLUMBING PIPING, CONDUITS, LIGHTING FIXTURES, BUILDING STRUCTURE, CEILING MOUNTED EQUIPMENT, ETC. EXACT ELEVATION OF ALL COMPONENTS SHALL BE INDICATED G.	CONTRACTOR SHALL SUBMIT MARKED UP HVAC DRAWINGS TO ENGINEER TO SHOW "AS-BUILT" CONDITIONS AFTER CONTRACTOR SHALL SUBMIT MARKED UP HVAC DRAWINGS TO ENGINEER TO SHOW "AS-BUILT" CONDITIONS AFTER SATISFACTORY COMPLETION OF PROJECT. H.	CONTRACTOR SHALL PROVIDE OWNER WITH FIVE (5) COPIES OF OPERATION AND MAINTENANCE MANUALS PRIOR TO CONTRACTOR SHALL PROVIDE OWNER WITH FIVE (5) COPIES OF OPERATION AND MAINTENANCE MANUALS PRIOR TO ACCEPTANCE OF FINAL PAYMENT. I.	SPARE PARTS: THE CONTRACTOR SHALL FURNISH A MINIMUM OF TWO COMPLETE SPARE FILTER SETS AND FAN SPARE PARTS: THE CONTRACTOR SHALL FURNISH A MINIMUM OF TWO COMPLETE SPARE FILTER SETS AND FAN BELTS FOR ALL NEW AHU'S. J.	BEFORE BIDDING ON THE PROJECT, THE CONTRACTOR IS TO FAMILIARIZE THEMSELVES WITH EXISTING HVAC BEFORE BIDDING ON THE PROJECT, THE CONTRACTOR IS TO FAMILIARIZE THEMSELVES WITH EXISTING HVAC EQUIPMENT INCLUDES BOILERS, EXHAUST FANS, & FTR IN FIIELD. PROVIDE FACTORY REPAIR/MAINTENANCE AS REQUIRED TO BRING EQUIPMENT BACK TO WORKING CONDITIONS. K.	BEFORE BIDDING ON THE PROJECT, THE CONTRACTOR IS TO FAMILIARIZE THEMSELVES WITH EXISTING HEATING STEAM BEFORE BIDDING ON THE PROJECT, THE CONTRACTOR IS TO FAMILIARIZE THEMSELVES WITH EXISTING HEATING STEAM SYSTEM PIPING. PROVIDE PIPING AS REQUIRED TO BRING BACK HEATING STEAM SYSTEM BACK TO WORKING CONDITIONS.  2.0 SUBMITTALS A.	SHOP DRAWINGS SHALL BE REQUIRED FOR: ALL EQUIPMENT, MATERIALS, MEANS & METHODS INTENDED FOR USE SHOP DRAWINGS SHALL BE REQUIRED FOR: ALL EQUIPMENT, MATERIALS, MEANS & METHODS INTENDED FOR USE UNDER THIS CONTRACT.  B.	PRIOR TO DELIVERY TO THE JOB SITE, BUT SUFFICIENTLY IN ADVANCE OF REQUIREMENTS NECESSARY TO ALLOW PRIOR TO DELIVERY TO THE JOB SITE, BUT SUFFICIENTLY IN ADVANCE OF REQUIREMENTS NECESSARY TO ALLOW ARCHITECT AMPLE TIME FOR REVIEW, SUBMIT SHOP DRAWINGS OF ALL EQUIPMENT, FIXTURES, MATERIAL, PIPING, DUCTWORK, SLEEVES, WIRING DIAGRAMS, ETC. AND FURTHER OBTAIN WRITTEN COMMENTS OF "APPROVED" OR "APPROVED AS NOTED" FOR THE SAME FROM ARCHITECT BEFORE INSTALLING ANY OF THESE ITEMS.  C.	SHOP DRAWINGS SHALL CONSIST OF MANUFACTURER'S CERTIFIED SCALE DRAWINGS, CUTS, OR CATALOGUES, SHOP DRAWINGS SHALL CONSIST OF MANUFACTURER'S CERTIFIED SCALE DRAWINGS, CUTS, OR CATALOGUES, INCLUDING DESCRIPTIVE LITERATURE AND COMPLETE CERTIFIED CHARACTERISTICS OF EQUIPMENT, FIXTURES, ETC. SHOWING DIMENSIONS, CAPACITY, CODE REQUIREMENTS, MOTOR AND DRIVE TESTING, AS INDICATED IN THE CONTRACT DOCUMENTS.  D.	CERTIFIED PERFORMANCE CURVES FOR ALL MECHANICAL EQUIPMENT SHALL BE SUBMITTED FOR REVIEW.  CERTIFIED PERFORMANCE CURVES FOR ALL MECHANICAL EQUIPMENT SHALL BE SUBMITTED FOR REVIEW.  E.	SAMPLES, DRAWINGS, SPECIFICATIONS, CATALOGUES, ETC., SUBMITTED FOR REVIEW SHALL BE PROPERLY LABELED SAMPLES, DRAWINGS, SPECIFICATIONS, CATALOGUES, ETC., SUBMITTED FOR REVIEW SHALL BE PROPERLY LABELED INDICATED PROJECT NAME, AND SPECIFIC SERVICE FOR WHICH MATERIAL OR EQUIPMENT IS TO BE USED.  F.	FAILURE TO SUBMIT SHOP DRAWINGS IN AMPLE TIME FOR CHECKING SHALL NOT ENTITLE AN EXTENSION OF FAILURE TO SUBMIT SHOP DRAWINGS IN AMPLE TIME FOR CHECKING SHALL NOT ENTITLE AN EXTENSION OF CONTRACT TIME, AND NO CLAIM FOR EXTENSION BY REASON OF SUCH DEFAULT SHALL BE ALLOWED.  G.	PRIOR TO SUBMISSION OF SHOP DRAWINGS CONTRACTOR SHALL THOROUGHLY CHECK EACH SHOP DRAWING, REJECT PRIOR TO SUBMISSION OF SHOP DRAWINGS CONTRACTOR SHALL THOROUGHLY CHECK EACH SHOP DRAWING, REJECT THOSE NOT CONFORMING TO THE SPECIFICATIONS, AND INDICATE BY SIGNED, STAMPED, & WRITTEN DECLARATION THAT THE SHOP DRAWINGS SUBMITTED MEET CONTRACT REQUIREMENTS.  H.	THE COMMENT "APPROVED" OR "APPROVED AS NOTED" RENDERED ON SHOP DRAWINGS SHALL NOT BE CONSIDERED THE COMMENT "APPROVED" OR "APPROVED AS NOTED" RENDERED ON SHOP DRAWINGS SHALL NOT BE CONSIDERED AS A GUARANTEE OF MEASUREMENTS OR BUILDING CONDITIONS. WHERE DRAWINGS ARE REVIEWED, SAID REVIEW DOES NOT IN ANY WAY RELIEVE THE RESPONSIBILITY, OR NECESSITY, OF FURNISHING MATERIAL OR PERFORMING WORK AS REQUIRED BY THE CONTRACT DRAWINGS AND SPECIFICATIONS I.	"APPROVED AS NOTED" MEANS, UNLESS OTHERWISE NOTED ON THE DRAWINGS, TO APPROVE FOR CONSTRUCTION, "APPROVED AS NOTED" MEANS, UNLESS OTHERWISE NOTED ON THE DRAWINGS, TO APPROVE FOR CONSTRUCTION, FABRICATION, AND/OR MANUFACTURE SUBJECT TO THE PROVISION THAT THE WORK SHALL BE CARRIED OUT IN COMPLIANCE WITH ALL ANNOTATIONS AND/OR CORRECTIONS INDICATED ON THE SHOP DRAWINGS AND IN ACCORDANCE WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 1. WHERE THE COMMENT "APPROVED AS NOTED" INCLUDES DIRECTION TO THE CONTRACTOR TO 	RESUBMIT RESUBMIT CORRECTED SHOP DRAWINGS FOR RECORD; FAILURE TO COMPLY WITH THE INSTRUCTION TO RESUBMIT RECORD COPY SHALL RENDER ALL APPROVAL NULL AND VOID.    3.0 IDENTIFICATION A.	PROVIDE IDENTIFICATION FOR PIPING, DUCTWORK AND EQUIPMENT. PROVIDE IDENTIFICATION FOR PIPING, DUCTWORK AND EQUIPMENT. B.	IDENTIFICATION SHALL BE IN ACCORDANCE WITH "SCHEME FOR IDENTIFICATION OF PIPING SYSTEM ANSI A13.1" AND IDENTIFICATION SHALL BE IN ACCORDANCE WITH "SCHEME FOR IDENTIFICATION OF PIPING SYSTEM ANSI A13.1" AND OSHA SAFETY COLOR REGULATION. C.	MARKERS SHALL BE SNAP-ON TYPE AS MANUFACTURED BY SETON NAMEPLATE CORP., NEW HAVEN, CONN. MARKERS SHALL BE SNAP-ON TYPE AS MANUFACTURED BY SETON NAMEPLATE CORP., NEW HAVEN, CONN. (SETMARK SYSTEM), BUNTING STAMP CO. INC., PITTSBURGH, P.A. OR APPROVED EQUAL. MARKERS SHALL COMPLETELY ENCIRCLE THE PIPE WITH A SUBSTANTIAL OVERLAP. NO ADHESIVE SHALL BE USED. THEY SHALL BE MANUFACTURED OF U.L. APPROVED, SELF-EXTINGUISHING PLASTIC . WHEN THE PIPE INCLUDING INSULATION (IF ANY) IS 6" DIAMETER AND LARGER, MARKERS SHALL BE STRAP-ON TYPE. D.	PIPE SHALL BE LETTERED AND VALVES TAGGED. LETTERING SHALL BE LOCATED NEAR EACH VALVE AND BRANCH PIPE SHALL BE LETTERED AND VALVES TAGGED. LETTERING SHALL BE LOCATED NEAR EACH VALVE AND BRANCH CONNECTION AND AT INTERVALS OF NOT OVER 40' ON STRAIGHT RUNS OF PIPE. PROVIDE FLOW ARROWS FOR ALL PIPING AT EACH MARKER. ADJACENT TO THE LEGEND, STENCIL THE SIZE OF THE PIPE, CONDUIT OR DUCTWORK. LETTER COLORS ARE AS FOLLOWS: YELLOW WITH BLACK LETTERS, GREEN WITH WHITE LETTERS, AND RED WITH WHITE LETTERS. E.	PROVIDE FOR EACH ITEM OF EQUIPMENT, INCLUDING AIR HANDLING AND CONDENSING UNITS, A PERMANENTLY PROVIDE FOR EACH ITEM OF EQUIPMENT, INCLUDING AIR HANDLING AND CONDENSING UNITS, A PERMANENTLY ATTACHED NAMEPLATE MADE OF BLACK SURFACE, WHITE CORE LAMINATED BAKELITE WITH INCISED LETTERS. SUBCONTRACTOR FURNISHING EQUIPMENT SHALL PROVIDE NAMEPLATE. NAMEPLATES SHALL BE A MINIMUM OF 3" LONG BY 1 1/2" WIDE AND SHALL BEAR THE EQUIPMENT NAME AND ITEM NUMBER OF 1/2" HIGH WHITE LETTERS AS DESIGNATED IN THE EQUIPMENT SCHEDULE. MOUNTING SCREWS SHALL HAVE CHROME PLATED ACORN HEADED SCREWS. 4.0 BALANCING A.	NEBB CERTIFIED BALANCING COMPANY MUST BE A COMPANY WHICH IS INDEPENDENT OF THE CONTRACTOR AND BE NEBB CERTIFIED BALANCING COMPANY MUST BE A COMPANY WHICH IS INDEPENDENT OF THE CONTRACTOR AND BE APPROVED FOR USE BY THE OWNER PRIOR TO BALANCING THE SYSTEM. B.	BALANCE THE HEATING AND COOLING SYSTEMS TO PROVIDE UNIFORM TEMPERATURES IN ALL HEATED OR COOLED BALANCE THE HEATING AND COOLING SYSTEMS TO PROVIDE UNIFORM TEMPERATURES IN ALL HEATED OR COOLED AREAS AND ROOMS. C.	BALANCE AIR SYSTEMS TO QUANTITIES INDICATED AND FURNISH A REPORT INDICATING DIFFUSER, REGISTER SIZES, BALANCE AIR SYSTEMS TO QUANTITIES INDICATED AND FURNISH A REPORT INDICATING DIFFUSER, REGISTER SIZES, LOCATIONS AND CFM VALUES INCLUDING AIR HANDLING UNIT CFM ACTUAL FAN PERFORMANCE DATA. D.	THE CONTRACTOR SHALL SUBMIT AN AIR AND WATER BALANCE REPORT PRIOR TO FINAL ACCEPTANCE. THE CONTRACTOR SHALL SUBMIT AN AIR AND WATER BALANCE REPORT PRIOR TO FINAL ACCEPTANCE. E.	THE FOLLOWING DATA SHALL BE OBTAINED AND RECORDED AT THE AHU UNIT SUPPLY FAN.  THE FOLLOWING DATA SHALL BE OBTAINED AND RECORDED AT THE AHU UNIT SUPPLY FAN.  1. FAN AND MOTOR RPM.  2. MOTOR AND CURRENT VOLTAGE. 3. FAN, COIL AND FILTER STATICS. 4. NAMEPLATE DATA ON FAN AND MOTOR.  5. MOTOR SHEAVE, FAN PULLY AND BELT SIZES. F.	TRAVERSE MAIN SUPPLY AND RETURN DUCTS TO DETERMINE CFM DELIVERIES OF VENTILATION SYSTEM AND FAN COIL TRAVERSE MAIN SUPPLY AND RETURN DUCTS TO DETERMINE CFM DELIVERIES OF VENTILATION SYSTEM AND FAN COIL UNITS. G.	MEASURE THE SYSTEM DUCT STATIC PRESSURE AT SELECTED POINTS THROUGHOUT THE SYSTEM. MONITORING POINTS MEASURE THE SYSTEM DUCT STATIC PRESSURE AT SELECTED POINTS THROUGHOUT THE SYSTEM. MONITORING POINTS SHALL BE IN THOSE DUCT RUNS THAT ARE OF THE LONGEST EQUIVALENT LENGTH (GREATEST FRICTION LOSS). MONITOR THESE POINTS DURING THE ADJUSTING AND BALANCING  PROCEDURE TO ASSURE PROPER INLET STATIC PRESSURE IS BEING MAINTAINED TO TERMINAL BOXES. H.	MAKE PRELIMINARY OUTLET READINGS AND BALANCE THE OUTLETS TO DESIGN CFM AND RECORD ALL READINGS. MAKE PRELIMINARY OUTLET READINGS AND BALANCE THE OUTLETS TO DESIGN CFM AND RECORD ALL READINGS. I.	BALANCE NEW HOT WATER SYSTEMS TO QUANTITIES INDICATED AND FURNISH A REPORT INDICATING GPM VALUES BALANCE NEW HOT WATER SYSTEMS TO QUANTITIES INDICATED AND FURNISH A REPORT INDICATING GPM VALUES FOR ALL COILS. J.	UPON COMPLETION OF THE WATER BALANCE, RECONCILE THE TOTAL HEAT TRANSFER THROUGH THE COILS BY UPON COMPLETION OF THE WATER BALANCE, RECONCILE THE TOTAL HEAT TRANSFER THROUGH THE COILS BY RECORDING THE ENTERING AND LEAVING WATER TEMPERATURES AND THE ENTERING AND LEAVING AIR DRY BULB TEMPERATURES. K.	ALL COILS AND PIPING SYSTEM SHALL BE COMPLETELY BALANCED BY THE ADJUSTMENT OF PLUG COCKS, GLOBE ALL COILS AND PIPING SYSTEM SHALL BE COMPLETELY BALANCED BY THE ADJUSTMENT OF PLUG COCKS, GLOBE VALVES OR OTHER CONTROL DEVICES, TO OBTAIN THE FLOW QUANTITIES INDICATED ON THE DRAWINGS. BALANCING SHALL BE DONE WITH ALL CONTROLS SET FOR FULL FLOW THROUGH COILS. ALL AUTOMATIC THROTTLING VALVES SHALL BE IN FULL-OPEN POSITION. L.	RECORD THE FOLLOWING DATA FOR ALL NEW COILS: RECORD THE FOLLOWING DATA FOR ALL NEW COILS: 1. MANUFACTURER, MODEL AND SIZE 2. WATER QUANTITY - GPM 3. TOTAL HEAD - FEET OF WATER 5.0 SHEET METAL WORK A.	FURNISH AND INSTALL ALL SHEET METAL DUCTWORK, PLENUMS, AND ITEMS OF METAL WORK AS NECESSARY TO FURNISH AND INSTALL ALL SHEET METAL DUCTWORK, PLENUMS, AND ITEMS OF METAL WORK AS NECESSARY TO COMPLETE THE VARIOUS AIR CONDITIONING, VENTILATING AND HEATING SYSTEMS OF THE BUILDING SO THEY ARE READY FOR SATISFACTORY OPERATION. WHILE THE INSTALLATION SHOULD ADHERE TO THE PLANS AND SPECIFICATIONS AS MUCH AS POSSIBLE, THE CONTRACTOR SHALL BE ENTITLED TO MODIFY THE RUNS AND SIZES OF THE DUCTWORK AND TO MAKE OFFSETS, WHERE NECESSARY TO ACCOMMODATE BUILDING CONDITIONS, ONLY AFTER RECEIPT OF WRITTEN APPROVAL FROM THE ENGINEER. ALL SUCH CHANGES OR OFFSETS SHALL BE INDICATED IN THE "AS-BUILT" DRAWINGS SUBMITTED AT THE END OF THE JOB. B.	DUCTWORK SHALL BE CONSTRUCTED ACCORDING TO THE "EQUIPMENT HANDBOOK" PUBLISHED BY ASHRAE AND DUCTWORK SHALL BE CONSTRUCTED ACCORDING TO THE "EQUIPMENT HANDBOOK" PUBLISHED BY ASHRAE AND "HVAC DUCT CONSTRUCTION STANDARDS" PUBLISHED BY SMACNA. C.	SHEET METAL GAUGES, TRANSVERSE JOINTS, LONGITUDINAL SEAMS AND INTERMEDIATE REINFORCING MUST BE IN SHEET METAL GAUGES, TRANSVERSE JOINTS, LONGITUDINAL SEAMS AND INTERMEDIATE REINFORCING MUST BE IN CONFORMANCE WITH SMACNA STANDARDS FOR 6" W.G. AND SEAL CLASS A. D.	ALL SUPPLY DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL OF U.S. D. STANDARD SHEET METAL GAUGE ALL SUPPLY DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL OF U.S. D. STANDARD SHEET METAL GAUGE UNLESS NOTED OTHERWISE ON THE DRAWINGS. ALL JOINTS SHALL BE SEALED AIRTIGHT WITH 3MEC-800. CONNECTIONS TO FAN SHALL BE THRU ACID RESISTANT RUBBER NOT LESS THAN 4" LONG, FUME TIGHT AND SECURELY FASTENED WITH COPPER METAL BANDS. E.	ALL CHANGES IN DIRECTION, HORIZONTAL OR VERTICAL, SHALL BE SHAPED TO PERMIT THE EASIEST POSSIBLE AIR ALL CHANGES IN DIRECTION, HORIZONTAL OR VERTICAL, SHALL BE SHAPED TO PERMIT THE EASIEST POSSIBLE AIR FLOW, USING CENTERLINE RADIUS OF 1-1/2 X WIDTH. FOR ALL CASES WHERE 90 DEGREE SQUARE ELBOWS ARE USED, APPROVED DOUBLE THICKNESS TURNING VANES SHALL BE USED. HVAC CONTRACTOR SHALL SUBMIT DETAILS FOR APPROVAL. F.	ALL DUCTWORK SHALL BE BUILT WITH APPROVED JOINTS AND SEAMS SMOOTH ON THE INSIDE WITH LAPS MADE IN ALL DUCTWORK SHALL BE BUILT WITH APPROVED JOINTS AND SEAMS SMOOTH ON THE INSIDE WITH LAPS MADE IN THE DIRECTION OF THE AIR FLOW AND NO FLANGES PROJECTING INTO THE AIR STREAM. OUTSIDE SEAMS AND JOINTS SHALL BE AS NEAR TO AIR TIGHT AS POSSIBLE WITH A NEAT FINISH. THE CONTRACTOR SHALL CAULK ALL JOINTS WHICH ARE NOT MECHANICALLY TIGHT. G.	LONGITUDINAL JOINTS SHALL BE PITTSBURGH LOCK AT CORNERS OR ACME LOCK ON FLAT SURFACES DOUBLE SEAMS LONGITUDINAL JOINTS SHALL BE PITTSBURGH LOCK AT CORNERS OR ACME LOCK ON FLAT SURFACES DOUBLE SEAMS HAMMERED TIGHT AND SHALL BE LOCATED ABOVE THE HORIZONTAL AXIS OF THE DUCT. A SNAP LOCK SEAM SHALL NOT BE PERMITTED AS A SUBSTITUTE FOR THE PITTSBURGH LOCK AT CORNERS OF DUCTS. H.	TRAVERSE JOINTS SHALL BE MADE AIRTIGHT WITH ALL LAPS IN THE DIRECTIONS OF AIR FLOW. TRAVERSE JOINTS SHALL BE MADE AIRTIGHT WITH ALL LAPS IN THE DIRECTIONS OF AIR FLOW. I.	VOLUME DAMPERS AS SHOWN ON DRAWINGS AND AS REQUIRED FOR PROPER OPERATION SHALL BE INSTALLED IN VOLUME DAMPERS AS SHOWN ON DRAWINGS AND AS REQUIRED FOR PROPER OPERATION SHALL BE INSTALLED IN THE VARIOUS BRANCHES FOR USE IN BALANCING THE SYSTEM. VOLUME DAMPERS SHALL BE OF MULTI-OPPOSED BLADE CONSTRUCTION WITH LOCKING QUADRANTS FOR ALL DUCTS OVER 12" IN DEPTH. MOUNTED OUTSIDE OF THE DUCT IN AN ACCESSIBLE PLACE. VOLUME DAMPERS SHALL BE RUSKIN MODEL MD35 OR APPROVED EQUAL WITH END BEARINGS, STAND OFF FOR INSULATED DUCTWORK AND CONTINUOUS AXLE & LOCKING QUADRANT. J.	ALL DUCTWORK SHALL BE INSTALLED AS HIGH AS POSSIBLE TO MAXIMIZE HEADROOM. ALL DUCTWORK SHALL BE INSTALLED AS HIGH AS POSSIBLE TO MAXIMIZE HEADROOM. K.	ALL DUCTWORK SHALL BE HUNG FROM THE BUILDING STRUCTURE. ALL DUCTWORK SHALL BE HUNG FROM THE BUILDING STRUCTURE. L.	ALL SUPPLY AND RETURN DUCTWORK SHALL BE WRAPPED WITH 1-1/2" THICK, 1-1/2 LB DENSITY FIBERGLASS WITH ALL SUPPLY AND RETURN DUCTWORK SHALL BE WRAPPED WITH 1-1/2" THICK, 1-1/2 LB DENSITY FIBERGLASS WITH VAPOR BARRIER AND SHALL NOT EXCEED 25 FLAME SPREAD, 50 SMOKE DEVELOPMENT AND 50 FUEL CONTRIBUTED AS TESTED BY PROCEDURE ASTM-84, NFPA 255 AND UL 723, UNLESS NOTED OTHERWISE. 6.0 SUPPORTS A.	ALL SUPPORTS AND HANGERS FOR EQUIPMENT, DUCTWORK AND PIPING UNDER THIS CONTRACT SHALL BE FURNISHED ALL SUPPORTS AND HANGERS FOR EQUIPMENT, DUCTWORK AND PIPING UNDER THIS CONTRACT SHALL BE FURNISHED AND INSTALLED BY THE CONTRACTOR. B.	ALL HANGERS, SUPPORTS, & HARDWARE SHALL BE GALVANIZED UNLESS OTHERWISE INDICATED.  ALL HANGERS, SUPPORTS, & HARDWARE SHALL BE GALVANIZED UNLESS OTHERWISE INDICATED.  C.	WHERE EXCESSIVE LOADING REQUIRES PROPER DISTRIBUTION OF THE WEIGHT, PROPER SUPPORTS MUST BE WHERE EXCESSIVE LOADING REQUIRES PROPER DISTRIBUTION OF THE WEIGHT, PROPER SUPPORTS MUST BE PROVIDED, SUBJECT TO THE ARCHITECT'S APPROVAL. ALL SUPPORTS SHALL BE OF STRUCTURAL STEEL. 7.0 PIPING 7.1 HOT WATER AND CONDENSATE DRAIN PIPING A.	ALL PIPES SHALL BE NEW, FREE FROM SCALE OR RUST, OF THE MATERIAL AND WEIGHT SPECIFIED UNDER THE ALL PIPES SHALL BE NEW, FREE FROM SCALE OR RUST, OF THE MATERIAL AND WEIGHT SPECIFIED UNDER THE VARIOUS SERVICES. EACH LENGTH OF PIPE SHALL BE PROPERLY MARKED AT THE MILL FOR PROPER IDENTIFICATION WITH NAME OR SYMBOL OF MANUFACTURER. B.	ALL COPPER TUBING SHALL BE OF WEIGHT AS REQUIRED FOR SERVICE SPECIFIED, WITH CONFORMANCE WITH ASTM ALL COPPER TUBING SHALL BE OF WEIGHT AS REQUIRED FOR SERVICE SPECIFIED, WITH CONFORMANCE WITH ASTM B-88 FOR TYPES "L" AND "K" TUBING, AS MANUFACTURED BY CHASE, ANACONDA, REVERE, OR APPROVED EQUAL. TUBING AND FITTINGS SHALL BE THOROUGHLY CLEANED WITH SAND CLOTH AND TREATED WITH AN APPROVED NON-CORROSIVE FLUX BEFORE SOLDER IS APPLIED. C.	COPPER TUBING JOINTS SHALL BE MADE WITH  95-5 SOLDER FOR WATER APPLICATIONS. COPPER TUBING JOINTS SHALL BE MADE WITH  95-5 SOLDER FOR WATER APPLICATIONS. SERVICE                    MATERIAL      SCHEDULE                      MATERIAL      SCHEDULE  MATERIAL      SCHEDULE        SCHEDULE  SCHEDULE  OVERFLOW AND DRAIN        COPPER       TYPE L (HARD) HOT WATER (HEATING)        COPPER       TYPE L (HARD 7.2 FITTINGS A.	FITTINGS SHALL BE OF MATERIAL CONFORMING TO THE FOLLOWING SCHEDULE: SOLDER FITTINGS ASTM B-88, 150 FITTINGS SHALL BE OF MATERIAL CONFORMING TO THE FOLLOWING SCHEDULE: SOLDER FITTINGS ASTM B-88, 150 LBS. FOR WATER SERVICE. B.	ALL FITTINGS USED AT EXPANSION LOOPS OR BENDS SHALL BE EXTRA HEAVY. ALL FITTINGS USED AT EXPANSION LOOPS OR BENDS SHALL BE EXTRA HEAVY. C.	FLANGES SHALL BE RAISED FACE, OF THE SAME WEIGHT AS THE FITTINGS IN EACH SERVICE  CATEGORY. ALL FLANGES SHALL BE RAISED FACE, OF THE SAME WEIGHT AS THE FITTINGS IN EACH SERVICE  CATEGORY. ALL FLANGES SHALL BE DRILLED TO "US STANDARD" HEX NUTS AND WASHERS.  BOLTING SHALL CONFORM TO ASTM 193 GRADE B-7, THREADS CLASS 7 FIT. NUTS SHALL BE SEMI-FINISHED HEXAGONAL, ANSI B18.2 ASTM A194 GRADE 2H. 7.3 PIPE HANGERS AND SUPPORTS  A.	PROVIDE NECESSARY STRUCTURAL MEMBERS, HANGERS AND SUPPORTS OF APPROVED DESIGN TO KEEP PIPING IN PROVIDE NECESSARY STRUCTURAL MEMBERS, HANGERS AND SUPPORTS OF APPROVED DESIGN TO KEEP PIPING IN PROPER ALIGNMENT AND PREVENT TRANSMISSION OF INJURIOUS THRUSTS AND VIBRATIONS. IN ALL CASES WHERE HANGERS, BRACKETS, ETC., ARE SUPPORTED FROM CONCRETE CONSTRUCTION, CARE SHALL BE TAKEN NOT TO WEAKEN CONCRETE OR PENETRATE WATERPROOFING. ALL HANGERS AND SUPPORTS SHALL BE CAPABLE OF SCREW ADJUSTMENT AFTER PIPING IS ERECTED. HANGERS SUPPORTING PIPING EXPANDING INTO LOOPS, BENDS AND OFFSETS SHALL BE SECURED TO THE BUILDING STRUCTURE IN SUCH A MANNER THAT HORIZONTAL ADJUSTMENT PERPENDICULAR TO THE RUN OF PIPING SUPPORTED MAY BE MADE TO ACCOMMODATE DISPLACEMENT DUE TO EXPANSION. ALL SUCH HANGERS SHALL BE FINALLY ADJUSTED, BOTH IN THE VERTICAL AND HORIZONTAL DIRECTION, WHEN THE SUPPORTED PIPING IS HOT, OR CHILLED, AS REQUIRED. ALL PIPE HANGERS, SUPPORTS, & HARDWARE SHALL BE GALVANIZED UNLESS OTHERWISE INDICATED. METAL TO METAL CONTACT IS TO BE AVOIDED. HANGERS IN CONTACT WITH COPPER SHALL BE COPPER PLATED STEEL. B.	PIPE HANGERS SHALL BE THE CLEVIS TYPE, EXCEPT WHERE OTHERWISE NOTED. PIPE HANGERS SHALL BE THE CLEVIS TYPE, EXCEPT WHERE OTHERWISE NOTED. PIPE HANGER SCHEDULE:  MAKE AND MODEL    	GRINNELL    	F & M    CARPENTER& PATERSON  	PIPE            GRINNELL    	F & M    CARPENTER& PATERSON  	PIPE            F & M    CARPENTER& PATERSON  	PIPE            PIPE            TYPE OF HANGER    	FIG. NO.      	FIG. NO.	FIG. NO.       	FIG. NO.      	FIG. NO.	FIG. NO.   FIG. NO.      	FIG. NO.	FIG. NO.         	FIG. NO.	FIG. NO.   FIG. NO.	FIG. NO.   FIG. NO.   2" & SMALLER  	ADJUSTABLE   ADJUSTABLE   (COPPER)       	WROUGHT IRON  		CT-65    		364        100CT WROUGHT IRON  		CT-65    		364        100CT CT-65    		364        100CT 364        100CT C.	HANGER RODS SHALL BE OF THE FOLLOWING DIAMETERS: HANGER RODS SHALL BE OF THE FOLLOWING DIAMETERS: PIPE SIZE:					ROD DIAMETER:				MAXIMUM SPACING:   :					ROD DIAMETER:				MAXIMUM SPACING:   ROD DIAMETER:				MAXIMUM SPACING:   :				MAXIMUM SPACING:   MAXIMUM SPACING:   :   1 1/4" & BELOW 				    3/8"						6' - 0"      3/8"						6' - 0"  6' - 0"  1 1/2" AND 2"				    3/8"						10' - 0"       3/8"						10' - 0"   10' - 0"                                                               (COPPER 8' - 0")  D.	BEAM CLAMPS - HANGERS SUPPORTED FROM FLOOR STEEL SHALL BE APPROVED I BEAM  CLAMPS. I BEAM CLAMPS BEAM CLAMPS - HANGERS SUPPORTED FROM FLOOR STEEL SHALL BE APPROVED I BEAM  CLAMPS. I BEAM CLAMPS FOR HANGERS SUPPORTING PIPING 2" AND SMALLER SHALL BE C & P FIG. NO. 148 ADJUSTABLE BEAM CLAMPS. E.	ALL VERTICAL PIPING SHALL BE ANCHORED BY MEANS OF HEAVY STEEL CLAMPS SECURELY BOLTED OR WELDED TO ALL VERTICAL PIPING SHALL BE ANCHORED BY MEANS OF HEAVY STEEL CLAMPS SECURELY BOLTED OR WELDED TO THE PIPING, AND WITH END EXTENSION BEARING ON THE BUILDING. F.	PIPING SHALL NOT BE HUNG FROM OTHER PIPING DUCTS, CONDUITS OR FROM EQUIPMENT OF OTHER TRADES AND PIPING SHALL NOT BE HUNG FROM OTHER PIPING DUCTS, CONDUITS OR FROM EQUIPMENT OF OTHER TRADES AND NO VERTICAL EXPANSION SHIELDS WILL BE PERMITTED. HANGER RODS SHALL NOT PIERCE DUCTS. G.	ALL WATER PIPING CONNECTED TO ROTATING EQUIPMENT WITHIN ALL MECHANICAL SPACES SHALL BE ISOLATED FROM ALL WATER PIPING CONNECTED TO ROTATING EQUIPMENT WITHIN ALL MECHANICAL SPACES SHALL BE ISOLATED FROM THE BUILDING STRUCTURE BY MEANS OF VIBRATION HANGERS INSERTED IN THE HANGER RODS. THE VIBRATION HANGERS SHALL CONSIST OF A STEEL SPRING IN COMBINATION WITH A DOUBLE DEFLECTION NEOPRENE ELEMENT WITHIN A RECTANGULAR STEEL HOUSING. COMBINED STATIC DEFLECTION SHALL BE 1.375" MINIMUM. HANGERS SHALL HAVE CAPABILITY OF SUPPORTING THE PIPING AT A FIXED ELEVATION DURING  INSTALLATION AND SHALL INCORPORATE AN ADJUSTING DEVICE TO TRANSFER THE LOAD TO THE SPRING. DEFLECTION SHALL BE INDICATED BY MEANS OF SCALE. VIBRATION HANGERS SHALL BE TYPE PCDNHS MADE BY MASON INDUSTRIES. H.	WHERE ADDITIONAL STEEL IS REQUIRED FOR THE SUPPORT OF HANGERS, FURNISH AND INSTALL SAME SUBJECT TO WHERE ADDITIONAL STEEL IS REQUIRED FOR THE SUPPORT OF HANGERS, FURNISH AND INSTALL SAME SUBJECT TO THE APPROVAL OF THE ARCHITECT. I.	PIPING RUNNING ON WALLS SHALL BE SUPPORTED BY MEANS OF HANGER SUSPENDED FROM HEAVY ANGLE IRON PIPING RUNNING ON WALLS SHALL BE SUPPORTED BY MEANS OF HANGER SUSPENDED FROM HEAVY ANGLE IRON WALL BRACKETS. NO WALL HOOKS WILL BE PERMITTED. J.	LATERAL BRACING OF HORIZONTAL PIPE SHALL BE PROVIDED WHERE REQUIRED TO PREVENT SIDE SWAY OR LATERAL BRACING OF HORIZONTAL PIPE SHALL BE PROVIDED WHERE REQUIRED TO PREVENT SIDE SWAY OR VIBRATION. THE LATERAL BRACING SHALL BE OF A TYPE APPROVED BY THE ARCHITECT AND SHALL BE INSTALLED WHERE DIRECTED BY THE ARCHITECT. 7.4 REFRIGERATION PIPING A.	UNLESS OTHERWISE NOTED, ALL REFRIGERATION PIPING SHALL BE REFRIGERATION ACR GRADE TYPE K  HARD UNLESS OTHERWISE NOTED, ALL REFRIGERATION PIPING SHALL BE REFRIGERATION ACR GRADE TYPE K  HARD COPPER TUBING, DEGREASED, & SEALED.  B.	FITTINGS SHALL BE WROUGHT COPPER OR FORGED BRASS AND ONLY LONG RADIUS ELBOWS OR OR FORMED LONG FITTINGS SHALL BE WROUGHT COPPER OR FORGED BRASS AND ONLY LONG RADIUS ELBOWS OR OR FORMED LONG SWEEP ELBOWS SHALL BE USED. ALL CHANGES IN LINE SIZE SHALL BE ACCOMPLISHED WITH FITTINGS. ABSOLUTELY NO STAB-INS ARE PERMITTED.  C.	ALL PIPING JOINTS SHALL BE BRAZED WITH CONTINUOUS N2 PURGE.  ALL PIPING JOINTS SHALL BE BRAZED WITH CONTINUOUS N2 PURGE.  D.	PROTECTION OF THE PIPING SYSTEMS SHALL BE THIS CONTRACTOR'S RESPONSIBILITY. TEMPORARY PROTECTION PROTECTION OF THE PIPING SYSTEMS SHALL BE THIS CONTRACTOR'S RESPONSIBILITY. TEMPORARY PROTECTION SHALL BE PROVIDED UNTIL THE JOB IS IN SATISFACTORY CONDITION, AND PERMANENT PROTECTION SHALL BE PROVIDED BY THE BUILDING CONTRACTOR AS REQUIRED TO PROTECT THE PIPING, FITTING, ETC FROM DAMAGE.  E.	INSTALL SCHRADER TYPE VALVES AT THE EVAPORATOR OUTLET OF EACH FIXTURE TO FACILITATE THE ADJUSTMENT INSTALL SCHRADER TYPE VALVES AT THE EVAPORATOR OUTLET OF EACH FIXTURE TO FACILITATE THE ADJUSTMENT OF SUPER HEAT SETTINGS AND TO ESTABLISH PRESSURE DROP. LIQUID LINES CAN BE AFFIXED TO THE SUCTION INSULATION VIA APPROVED DUCT TAPES.  F.	SIZE, CHARGE, AND INSULATION OF ALL REFRIGERANT PIPING SHALL BE IN ACCORDANCE WITH THE EQUIPMENT SIZE, CHARGE, AND INSULATION OF ALL REFRIGERANT PIPING SHALL BE IN ACCORDANCE WITH THE EQUIPMENT MANUFACTURER'S INSTRUCTIONS.  7.5 REFRIGERATION VALVES A.	ALL VALVES FOR REFRIGERATION SERVICES SHALL BE DIAPHRAGM PACKLESS VALVES. FORGED BRASS OR CAST ALL VALVES FOR REFRIGERATION SERVICES SHALL BE DIAPHRAGM PACKLESS VALVES. FORGED BRASS OR CAST BRONZE, GLOBE DESIGN WITH STRAIGHT THROUGH OR ANGLE PATTERN. WORKING PRESSURE RATING: 500 PSIG. MAXIMUM OPERATING TEMPERATURE: 275°F.8.0 STEAM PIPING INSULATION A.	THE FOLLOWING PIPING SHALL BE COVERED WITH FIBERGLASS INSULATION WITH VAPOR BARRIER OF THE FOLLOWING THE FOLLOWING PIPING SHALL BE COVERED WITH FIBERGLASS INSULATION WITH VAPOR BARRIER OF THE FOLLOWING THICKNESS: SERVICE									THICKNESS THICKNESS DOAS CONDENSATE DRAIN						 1/2"     1/2"    STEAM SUPPLY AND RETURN					 1-1/2"   1-1/2"  B.	INSULATION SHALL BE GLASS FIBER WITH A MAXIMUM K FACTOR OF 0.23 AT 75 DEGREES F. MEAN TEMPERATURE INSULATION SHALL BE GLASS FIBER WITH A MAXIMUM K FACTOR OF 0.23 AT 75 DEGREES F. MEAN TEMPERATURE WITH FACTORY-APPLIED ALL SERVICE VAPOR BARRIER JACKET. DENSITY SHALL BE NOT LESS THAN 3 LBS. PER CUBIC FOOT. C.	INSULATION SHALL BE HEAVY DENSITY FIBERGLASS SECTIONAL PIPE INSULATION AS MADE BY OWENS-CORNING INSULATION SHALL BE HEAVY DENSITY FIBERGLASS SECTIONAL PIPE INSULATION AS MADE BY OWENS-CORNING FIBERGLAS CORP. OR CSG'S "SNAP-ON" OR MANVILLE "FLAME SAFE" FIBERGLASS  INSULATION. D.	ALL FITTINGS, VALVES AND FLANGES FOR PIPE SIZES SMALLER THAN 4" SHALL BE INSULATED WITH  MOLDED FIBER ALL FITTINGS, VALVES AND FLANGES FOR PIPE SIZES SMALLER THAN 4" SHALL BE INSULATED WITH  MOLDED FIBER GLASS FITTINGS OF SAME THICKNESS AS THE ADJOINING PIPE INSULATION, SECURED  WITH NO. 20 GAUGE GALVANIZED ANNEALED STEEL WIRE ZESTON 25/50 PVC AS MADE BY MANVILLE,  OR APPROVED EQUAL. E.	DIRECT CONTACT BETWEEN PIPE AND HANGER SHALL BE AVOIDED. DIRECT CONTACT BETWEEN PIPE AND HANGER SHALL BE AVOIDED. F.	AT PIPE SUPPORTS INSULATION SHIELD PROTECTION SADDLES, HIGH DENSITY INSULATION SUPPORT BLOCKS, AND AT PIPE SUPPORTS INSULATION SHIELD PROTECTION SADDLES, HIGH DENSITY INSULATION SUPPORT BLOCKS, AND MATCHING HANGER SHALL BE USED. G.	ALL EXPOSED INSULATED PIPING THAT IS WITHIN 7'-0" OF THE FINISHED FLOOR SHALL BE JACKETED WITH 0.016" ALL EXPOSED INSULATED PIPING THAT IS WITHIN 7'-0" OF THE FINISHED FLOOR SHALL BE JACKETED WITH 0.016" THICK ALUMINUM WITH ½" ALUMINUM BARDS SPACED 18" O.C. 8.1 PVC INSULATED FITTING COVERS  A.	THE CONTRACTOR SHALL HAVE OPTION TO USE ZESTON 25/50 RATED PVC COVERS AS MADE BY   MANVILLE OR THE CONTRACTOR SHALL HAVE OPTION TO USE ZESTON 25/50 RATED PVC COVERS AS MADE BY   MANVILLE OR APPROVED EQUAL. 8.2 REFRIGERATION PIPING INSULATION A.	THE FOLLOWING PIPING SHALL BE COVERED WITH CLOSED CELL ELASTOMERIC INSULATION WITH VAPOR BARRIER OF THE FOLLOWING PIPING SHALL BE COVERED WITH CLOSED CELL ELASTOMERIC INSULATION WITH VAPOR BARRIER OF THE FOLLOWING THICKNESS: SERVICE									THICKNESS THICKNESS REFRIGERANT PIPING							3/4" 3/4" B.	INSULATION SHALL BE FLEXIBLE CLOSED CELL ELASTOMERIC WITH A MAXIMUM K FACTOR OF 0.27 AT 75 DEGREES F INSULATION SHALL BE FLEXIBLE CLOSED CELL ELASTOMERIC WITH A MAXIMUM K FACTOR OF 0.27 AT 75 DEGREES F MEAN TEMPERATURE.  C.	INSULATION SHALL BE MANUFACTURED BY ARMACELL LLC OR APPROVED EQUAL WITH 25/50 FLAME/SMOKE INDEX,  INSULATION SHALL BE MANUFACTURED BY ARMACELL LLC OR APPROVED EQUAL WITH 25/50 FLAME/SMOKE INDEX,  9.0 - EXECUTION 9.1  INSTALLATION A.	COORDINATE WITH OTHER WORK AS NECESSARY TO INTERFACE INSTALLATION OF PIPING WITH OTHER  COMPONENTS COORDINATE WITH OTHER WORK AS NECESSARY TO INTERFACE INSTALLATION OF PIPING WITH OTHER  COMPONENTS OF SYSTEMS. B.	PROVIDE AND ERECT IN A WORKMANLIKE MANNER, ACCORDING TO THE BEST PRACTICES OF THE TRADE, ALL PIPING PROVIDE AND ERECT IN A WORKMANLIKE MANNER, ACCORDING TO THE BEST PRACTICES OF THE TRADE, ALL PIPING SHOWN ON THE DRAWINGS OR REQUIRED TO COMPLETE THE INSTALLATION INTENDED BY THESE SPECIFICATIONS. C.	THE DRAWINGS INDICATE SCHEMATICALLY THE SIZE AND LOCATION OF PIPING. PIPING SHALL BE SET UP AND DOWN THE DRAWINGS INDICATE SCHEMATICALLY THE SIZE AND LOCATION OF PIPING. PIPING SHALL BE SET UP AND DOWN AND OFFSET TO MEET FIELD CONDITIONS AND TO PROVIDE ADEQUATE MAINTENANCE ROOM AND HEADROOM IN THE SERVICE CORRIDOR. D.	ALL EXPOSED PIPING IN VIEW SHALL RUN PERPENDICULAR AND/OR PARALLEL TO FLOORS, INTERIOR WALLS, ETC. ALL EXPOSED PIPING IN VIEW SHALL RUN PERPENDICULAR AND/OR PARALLEL TO FLOORS, INTERIOR WALLS, ETC. PIPING AND VALVES SHALL BE GROUPED NEATLY AND SHALL RUN SO AS TO AVOID REDUCING  HEADROOM OR PASSAGE CLEARANCE. PROVIDE MIN. 7'-6" HEADROOM UNDER PASSAGEWAY IN SERVICE CORRIDOR. ALL VALVES, CONTROLS AND ACCESSORIES CONCEALED IN FURRED SPACES AND REQUIRING ACCESS FOR OPERATION AND MAINTENANCE SHALL BE ARRANGED TO ASSURE THE USE OF A MINIMUM NUMBER OF ACCESS DOORS. E.	ALL PIPING SHALL BE ERECTED AS TO INSURE A PERFECT AND NOISELESS CIRCULATION THROUGHOUT  THE SYSTEM. ALL PIPING SHALL BE ERECTED AS TO INSURE A PERFECT AND NOISELESS CIRCULATION THROUGHOUT  THE SYSTEM. NO BULL HEAD TEES WILL BE PERMITTED. F.	ALL VALVES AND SPECIALTIES SHALL BE PLACED SO AS TO PERMIT EASY OPERATION AND ACCESS. ALL VALVES AND SPECIALTIES SHALL BE PLACED SO AS TO PERMIT EASY OPERATION AND ACCESS. G.	PROVIDE PROPER PROVISION FOR EXPANSION AND CONTRACTION IN ALL PORTIONS OF PIPE WORK, TO PREVENT PROVIDE PROPER PROVISION FOR EXPANSION AND CONTRACTION IN ALL PORTIONS OF PIPE WORK, TO PREVENT UNDUE STRAINS ON PIPING OR APPARATUS CONNECTED THEREWITH. PROVIDE DOUBLE SWINGS AT RISER TRANSFERS AND OTHER OFFSETS WHEREVER POSSIBLE, TO TAKE UP EXPANSION. ARRANGE RISER BRANCHES TO TAKE UP MOTION OF RISER. H.	ALL PIPING CONNECTIONS TO COILS AND EQUIPMENT SHALL BE MADE WITH OFFSETS PROVIDED WITH SCREWED OR ALL PIPING CONNECTIONS TO COILS AND EQUIPMENT SHALL BE MADE WITH OFFSETS PROVIDED WITH SCREWED OR WELDED BOLTED FLANGES SO ARRANGED THAT THE EQUIPMENT CAN BE SERVICED OR  REMOVED WITHOUT DISMANTLING THE PIPING. I.	IF, AFTER FACILITY IS IN OPERATION, ANY COILS OR OTHER APPARATUS ARE STRATIFIED OR AIR BOUND (BY IF, AFTER FACILITY IS IN OPERATION, ANY COILS OR OTHER APPARATUS ARE STRATIFIED OR AIR BOUND (BY VACUUM OR PRESSURE), THEY SHALL BE REPIPED WITH NEW APPROVED AND NECESSARY FITTINGS, AIR VENTS, OR VACUUM BREAKERS AT NO EXTRA COST. IF CONNECTIONS ARE CONCEALED IN FURRING, FLOORS OR CEILINGS, BEAR ALL EXPENSES OF TEARING UP AND REFINISHING CONSTRUCTION AND FINISH, LEAVING SAME IN AS GOOD CONDITION AS BEFORE IT WAS DISTURBED. J.	FITTINGS SHALL BE OF THE ECCENTRIC REDUCING TYPE, WHERE CHANGES OF SIZE OCCUR IN HORIZONTAL PIPING TO FITTINGS SHALL BE OF THE ECCENTRIC REDUCING TYPE, WHERE CHANGES OF SIZE OCCUR IN HORIZONTAL PIPING TO PROVIDE FOR PROPER DRAINAGE OR VENTING. K.	TUBING SHALL BE ERECTED NEATLY IN A WORKMANLIKE MANNER. BENDS IN SOFT COPPER TUBING SHALL BE TUBING SHALL BE ERECTED NEATLY IN A WORKMANLIKE MANNER. BENDS IN SOFT COPPER TUBING SHALL BE CREATED WITH BENDERS TO PREVENT DEFORMATION OF THE TUBING IN THE BENDS. L.	THE ENDS OF ALL PIPE AND NIPPLES SHALL BE THOROUGHLY REAMED TO THE FULL INSIDE DIAMETER OF THE PIPE THE ENDS OF ALL PIPE AND NIPPLES SHALL BE THOROUGHLY REAMED TO THE FULL INSIDE DIAMETER OF THE PIPE AND ALL BURRS FORMED IN THE CUTTING OF THE PIPES SHALL BE REMOVED. M.	PIPING SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST EDITION OF THE ASME CODE FOR PRESSURE PIPING. PIPING SHALL BE INSTALLED IN ACCORDANCE WITH THE LATEST EDITION OF THE ASME CODE FOR PRESSURE PIPING. N.	DISSIMILAR PIPING SHALL BE CONNECTED WITH DIELECTRIC FITTINGS BY THE PERFECTION CORPORATION (NO DISSIMILAR PIPING SHALL BE CONNECTED WITH DIELECTRIC FITTINGS BY THE PERFECTION CORPORATION (NO DIELECTRIC UNION). 9.2  TESTING OF PIPING  A.	ALL NEW & EXISTING PIPING SHALL BE TESTED AS HEREINAFTER SPECIFIED. TESTS SHALL BE MADE AFTER ERECTION ALL NEW & EXISTING PIPING SHALL BE TESTED AS HEREINAFTER SPECIFIED. TESTS SHALL BE MADE AFTER ERECTION AND BEFORE COVERING IS APPLIED OR PIPING CONCEALED. B.	ALL HYDRONIC PIPING, UNLESS OTHERWISE SPECIFIED, SHALL BE TESTED TO A HYDROSTATIC PRESSURE OF AT ALL HYDRONIC PIPING, UNLESS OTHERWISE SPECIFIED, SHALL BE TESTED TO A HYDROSTATIC PRESSURE OF AT LEAST 125 LBS. PER SQUARE INCH FOR 2 HOURS. AFTER TESTING ANY AND ALL LEAKS SHALL BE MADE TIGHT IN THE MOST APPROVED MANNER. TESTS SHALL BE REPEATED AFTER LEAKS AND DEFECTS HAVE BEEN REPAIRED. WHEN AUTOMATIC CONTROL VALVES, EQUIPMENT AND SIMILAR DEVICES WHICH ARE INCAPABLE OF WITHSTANDING TEST PRESSURES APPLIED TO PIPING SHALL BE REMOVED OR OTHERWISE PROTECTED DURING TESTS. AFTER APPROVAL OF SUCH TESTS, DEVICES SHALL BE INSTALLED AND TESTED WITH OPERATING MEDIUM TO OPERATING PRESSURES. LEAKS SHALL BE REMEDIED BY REPLACING  DEFECTIVE WORK. C.	LEAKS APPEARING DURING THE VARIOUS PRESSURE TESTS SHALL BE CORRECTED BY REPLACING ALL DEFECTIVE LEAKS APPEARING DURING THE VARIOUS PRESSURE TESTS SHALL BE CORRECTED BY REPLACING ALL DEFECTIVE MATERIALS OR WELDS AND SUBSEQUENT TESTS SHALL BE MADE UNTIL THE PIPING IS FOUND PERFECT. CAULKING OF SCREWED JOINTS OR PENDING OF WELDS IS PROHIBITED. PROVIDE ALL OTHER TESTS REQUIRED BY THE BUILDING DEPARTMENT, FIRE DEPARTMENT AND ALL OTHER AUTHORITIES HAVING JURISDICTION. D.	ALL NEW R-410A REFRIGERANT PIPING SHALL BE TESTED AS HEREINAFTER SPECIFIED: ALL NEW R-410A REFRIGERANT PIPING SHALL BE TESTED AS HEREINAFTER SPECIFIED: 1. SUCTION LINES FOR AIR-CONDITIONING APPLICATIONS: 300 PSIG 2. SUCTION LINES FOR HEAT-PUMP APPLICATIONS: 535 PSIG 3. HOT-GAS & LIQUID LINES: 535 PSIG 10.0 HVAC SPECIALTIES 10.1 INSPECTION A.	CONTRACTOR SHALL EXAMINE LOCATION WHERE THESE SPECIALTIES ARE TO BE INSTALLED AND DETERMINE SPACE CONTRACTOR SHALL EXAMINE LOCATION WHERE THESE SPECIALTIES ARE TO BE INSTALLED AND DETERMINE SPACE CONDITIONS AND NOTIFY ARCHITECT IN WRITING OF CONDITIONS DETRIMENTAL TO  PROPER AND TIMELY COMPLETION OF THE WORK. B.	DO NOT PROCEED WITH THE WORK UNTIL UNSATISFACTORY CONDITIONS HAVE BEEN CORRECTED. DO NOT PROCEED WITH THE WORK UNTIL UNSATISFACTORY CONDITIONS HAVE BEEN CORRECTED. 10.2 INSTALLATION A.	INSTALL HVAC SPECIALTIES WHERE SHOWN, IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND INSTALL HVAC SPECIALTIES WHERE SHOWN, IN ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND WITH RECOGNIZED INDUSTRY PRACTICES, TO ENSURE THAT HVAC SPECIALTIES  COMPLY WITH REQUIREMENTS AND SERVE INTENDED PURPOSES. B.	COORDINATE WITH OTHER WORK AS NECESSARY TO INTERFACE INSTALLATION OF HVAC SPECIALTIES WITH OTHER COORDINATE WITH OTHER WORK AS NECESSARY TO INTERFACE INSTALLATION OF HVAC SPECIALTIES WITH OTHER  SPECIALTIES WITH OTHER COMPONENTS OF SYSTEMS. 10.3  FIELD QUALITY CONTROL A.	UPON COMPLETION OF INSTALLATION OF HVAC SPECIALTIES, TEST HVAC SPECIALTIES TO  DEMONSTRATE COMPLIANCE UPON COMPLETION OF INSTALLATION OF HVAC SPECIALTIES, TEST HVAC SPECIALTIES TO  DEMONSTRATE COMPLIANCE  DEMONSTRATE COMPLIANCE WITH REQUIREMENTS. WHEN POSSIBLE, FIELD CORRECT MALFUNCTIONING  UNITS, THEN RETEST TO DEMONSTRATE COMPLIANCE. REPLACE UNITS THAT CANNOT BE  SATISFACTORILY CORRECTED. 11.0 CLEANING OF PIPING SYSTEMS  A. PRELIMINARY CLEANING: 1.	CLEAN ALL NEW AND EXISTING STEAM PIPING INTERNALLY BY FLUSHING PRIOR TO THE APPLICATION OF PRESSURE CLEAN ALL NEW AND EXISTING STEAM PIPING INTERNALLY BY FLUSHING PRIOR TO THE APPLICATION OF PRESSURE TESTS AND BEFORE THE CHEMICAL CLEANOUT PROCEDURES SPECIFIED HEREIN. PROVIDE TEMPORARY STRAINERS AT THE INLET TO THE CHILLED WATER AND HOT WATER PUMPS BEFORE THE START OF CLEANING PROCEDURES. 2.	BLOCK OFF AND ISOLATE CIRCULATING PUMPS, COOLING COILS, HEATING COILS AND STEAM TRAPS DURING THE BLOCK OFF AND ISOLATE CIRCULATING PUMPS, COOLING COILS, HEATING COILS AND STEAM TRAPS DURING THE  TRAPS DURING THE PRELIMINARY FLUSHING AND DRAINING PROCESS. 3.	THOROUGHLY FLUSH PIPING CLEAR OF FOREIGN MATTER WITH CITY WATER UNDER PRESSURE, AND THEN DRAIN THOROUGHLY FLUSH PIPING CLEAR OF FOREIGN MATTER WITH CITY WATER UNDER PRESSURE, AND THEN DRAIN  PRESSURE, AND THEN DRAIN BEFORE PROCEEDING WITH PRESSURE TESTING. BLOW DOWN ACCUMULATIONS OF GRIT, DIRT AND SEDIMENT AT EACH STRAINER AND EACH LOW POINT IN THE PIPING SYSTEMS. 4.	PROVIDE BYPASS FLUSH VALVES AND REQUIRED PIPING TO PERMIT FULL CIRCULATION OF WATER DURING THE PROVIDE BYPASS FLUSH VALVES AND REQUIRED PIPING TO PERMIT FULL CIRCULATION OF WATER DURING THE  DURING THE WASHOUT OF THE PIPING SYSTEMS. CLOSE SHUTOFF AND BALANCING VALVES ON  BRANCH PIPING TO THE TERMINAL EQUIPMENT UNITS DURING THE WASHOUT OPERATION TO PREVENT  WATER CIRCULATION THROUGH THE AUTOMATIC CONTROL VALVES. B. CHEMICAL CLEANOUT: 1.	AFTER COMPLETION OF PRESSURE TESTING, CHEMICALLY CLEAN INTERNALLY EACH RECIRCULATING  WATER SYSTEM AFTER COMPLETION OF PRESSURE TESTING, CHEMICALLY CLEAN INTERNALLY EACH RECIRCULATING  WATER SYSTEM (INCLUDING CHILLED WATER AND HOT WATER).  2.	PROVIDE TEMPORARY CONNECTIONS WITH VALVES TO FILL THE PIPING AND REMAINING EQUIPMENT WITH WATER FOR PROVIDE TEMPORARY CONNECTIONS WITH VALVES TO FILL THE PIPING AND REMAINING EQUIPMENT WITH WATER FOR  EQUIPMENT WITH WATER FOR THE PURPOSE OF DRAINING PIPING AND EQUIPMENT AFTER COMPLETION OF THE CHEMICAL CLEANOUT PROCEDURE. PROVIDE TEMPORARY BLIND FLANGES AND/OR CAPS TO ISOLATE THE PIPING AND EQUIPMENT NOTED HEREIN. 3.	PROVIDE TEMPORARY PIPING CONNECTIONS, VALVES, STRAINERS, BYPASSES, AND BLANK CONNECTIONS WHERE PROVIDE TEMPORARY PIPING CONNECTIONS, VALVES, STRAINERS, BYPASSES, AND BLANK CONNECTIONS WHERE REQUIRED TO CLEAN OUT SYSTEMS. LINE EACH STRAINER BASKET WITH A FINE MESH NYLON SCREEN AND REPLACE THE SCREENS AT THE END OF EACH DAY'S CIRCULATION UNTIL EACH SYSTEM IS THOROUGHLY CLEANED. 11.1 INTERNAL TREATING OF PIPING A.	THIS WORK SHALL INCLUDE THE INTERNAL PROTECTIVE COATING OF ALL NEW STEAM HEATING SYSTEMS AND THIS WORK SHALL INCLUDE THE INTERNAL PROTECTIVE COATING OF ALL NEW STEAM HEATING SYSTEMS AND  HEATING SYSTEMS AND COMPONENTS. THE RID-SLUDGE TREATMENT SHALL BE APPLIED BY HEATING ECONOMY SERVICES CO., PELHAM, N.Y., ASTRO PAK CORP., SOUTH PLAINFIELD, N.J., DREW CHEMICAL CORP., KEARNEY, N.J., OR AS APPROVED EQUAL. B.	THIS METHOD OF TREATING IS TO BE APPLIED TO ALL SUPPLY AND RETURN PIPING AND THEN BACK TO THE THIS METHOD OF TREATING IS TO BE APPLIED TO ALL SUPPLY AND RETURN PIPING AND THEN BACK TO THE SOURCE OF EQUIPMENT. C.	THE CONTRACTOR SHALL CLEAN THE PIPING FOR THE PURPOSE OF REMOVING LIME,  OIL, GREASE, OXIDES AND THE CONTRACTOR SHALL CLEAN THE PIPING FOR THE PURPOSE OF REMOVING LIME,  OIL, GREASE, OXIDES AND OTHER WASTES THERE FROM. AFTER THE REMOVAL OF THESE IMPURITIES,  A PROTECTIVE COATING SHALL BE APPLIED TO ALL INNER SURFACES, WHICH WILL INHIBIT OXIDATION  AS WELL AS PROTECT THE METALS AGAINST IMPURITIES THAT MAY BE PRESENT IN THE WATER. THIS  COATING SHALL BE GUARANTEED FOR FIVE (5) YEARS FROM DATE OF COMPLETION AT NO COST TO THE OWNER, COVERING LABOR AND MATERIALS. D.	THE TREATING MATERIALS USED FOR THIS PURPOSE MUST HAVE BEEN IN USE SUCCESSFULLY FOR AT LEAST FIVE THE TREATING MATERIALS USED FOR THIS PURPOSE MUST HAVE BEEN IN USE SUCCESSFULLY FOR AT LEAST FIVE (5) YEARS IN COMPARABLE SYSTEMS. E.	IT SHALL BE COMPOUNDED OF NON-CORROSIVE, NON-TOXIC, NON-ALKALINE AND NON-INJURIOUS  INGREDIENTS IT SHALL BE COMPOUNDED OF NON-CORROSIVE, NON-TOXIC, NON-ALKALINE AND NON-INJURIOUS  INGREDIENTS THAT HAVE BEEN INVESTIGATED AND REPORTED AS A "NEUTRAL COMPOUND" BY A  RECOGNIZED ENGINEERING FIRM OR LABORATORY, OTHER THAN THE SUBMITTING COMPANY'S OWN  LABORATORY. BROCHURES AND UNBIASED TEST REPORTS SHALL BE SUBMITTED TO THE ARCHITECTS  WITHIN 90 DAYS FROM JOB ACCEPTANCE FOR APPROVAL. THIS TREATING FIRM SHALL SHOW PROOF,  THAT SAID FIRM HAS BEEN ESTABLISHED AND ACCEPTED FOR THIS WORK, FOR A MINIMUM OF TEN (10) YEARS. THE INGREDIENTS USED SHALL HAVE NO DELETERIOUS EFFECTS ON SEALS, O-RINGS, GLANDS, PACKING, ETC. F.	IT SHALL BE THE SOLE RESPONSIBILITY OF THE APPROVED FIRM FOR THE APPLICATION OF THIS  PROCESS. HE IT SHALL BE THE SOLE RESPONSIBILITY OF THE APPROVED FIRM FOR THE APPLICATION OF THIS  PROCESS. HE SHALL SUPPLY ALL LABOR, MATERIALS, AND EQUIPMENT FOR THIS PURPOSE. A  COMPETENT SUPERVISOR AND/OR EQUIPMENT OPERATOR SHALL BE KEPT AT THE SITE FROM  COMMENCEMENT OF HIS WORK UNTIL COMPLETION. NONE BUT EXPERIENCED PROFESSIONALS SHALL PROVIDE  TREATING OF PIPING. ANY REPAIRS OR SERVICING OF COMPONENTS OF THESE SYSTEMS SHALL BE  DONE BY THE CONTRACTOR. 12.0 VALVES FOR HVAC 12.1 VALVES A.		GENERAL: ALL VALVES SHALL BE OF A DESIGN WHICH THE MANUFACTURER LISTS FOR THE SERVICE AND SHALL BE GENERAL: ALL VALVES SHALL BE OF A DESIGN WHICH THE MANUFACTURER LISTS FOR THE SERVICE AND SHALL BE OF MATERIALS ALLOWED BY THE LATEST EDITION OF THE ASME CODE FOR PRESSURE PIPING FOR THE PRESSURE AND TEMPERATURE CONTEMPLATED, UNLESS A HIGHER GRADE OR QUALITY IS HEREIN SPECIFIED. ALL VALVES SHALL BE OF THE SAME MANUFACTURER, EXCEPT FOR SPECIAL APPLICATIONS. B.	THE SYSTEM SHALL BE SUPPLIED WITH VALVES IN ALL BRANCH MAINS AND RISERS, AT ALL PUMPS, TANKS, THE SYSTEM SHALL BE SUPPLIED WITH VALVES IN ALL BRANCH MAINS AND RISERS, AT ALL PUMPS, TANKS, REDUCING AND CONTROLLING VALVES, HEATING SURFACES, AND AT ALL APPARATUS; SO LOCATED, ARRANGED, AND OPERATED AS TO GIVE COMPLETE SHUT-OFF. EXCEPT WHERE FLANGED VALVES ARE USED, EACH CONNECTION TO EQUIPMENT SHALL BE MADE WITH SCREWED OR FLANGED UNIONS ON THE EQUIPMENT OR DISCHARGE SIDE OF THE VALVE. C.	ALL VALVES SHALL BE INSTALLED WITH THE BEST WORKMANSHIP AND ARE TO HAVE NEAT   ALL VALVES SHALL BE INSTALLED WITH THE BEST WORKMANSHIP AND ARE TO HAVE NEAT   APPEARANCE AND BE ARRANGED SO THAT THEY ARE EASILY ACCESSIBLE. D.	EACH VALVE SHALL HAVE THE MAKER'S NAME OR BRAND, THE FIGURE OR LIST NUMBER, AND THE GUARANTEED EACH VALVE SHALL HAVE THE MAKER'S NAME OR BRAND, THE FIGURE OR LIST NUMBER, AND THE GUARANTEED WORKING PRESSURE CAST ON THE BODY OR STAMPED ON THE BONNET, OR SHALL BE PROVIDED WITH OTHER MEANS OF EASY IDENTIFICATION. E.	CHECK VALVES INSTALLED IN THE HORIZONTAL POSITION SHALL BE SWING CHECKS; VALVES INSTALLED IN THE CHECK VALVES INSTALLED IN THE HORIZONTAL POSITION SHALL BE SWING CHECKS; VALVES INSTALLED IN THE VERTICAL POSITION SHALL BE SILENT CHECKS FOR 2 1/2" AND ABOVE, AND LIFT CHECK FOR 2" AND SMALLER, EXCEPT THAT ALL CHECK VALVES IN PUMP DISCHARGES SHALL BE SILENT CHECKS. F.	PROVIDE BLOW-OFF VALVES AT ALL STRAINERS, AND WHERE SHOWN ON THE DRAWINGS. PROVIDE BLOW-OFF VALVES AT ALL STRAINERS, AND WHERE SHOWN ON THE DRAWINGS. G.	PROVIDE VALVE OPERATING CHAIN ON ALL GATE, GLOBE, BUTTERFLY AND PLUG VALVES IN MECHANICAL EQUIPMENT PROVIDE VALVE OPERATING CHAIN ON ALL GATE, GLOBE, BUTTERFLY AND PLUG VALVES IN MECHANICAL EQUIPMENT ROOMS - 4" AND LARGER, WHICH ARE MORE THEN 7'-0" ABOVE THE OPERATING FLOOR. UNIT SHALL BE COMPLETE WITH ADJUSTABLE SPROCKET, CHAIN, AND GUIDE (CRANE "BABBIT" TYPE). PROVIDE HOOK TO KEEP CHAIN OUT OF THE WAY. H.	GENERALLY, ALL VALVES ARE TO BE OF THE GATE TYPE, EXCEPT THAT GLOBE VALVES SHALL BE USED FOR GENERALLY, ALL VALVES ARE TO BE OF THE GATE TYPE, EXCEPT THAT GLOBE VALVES SHALL BE USED FOR THROTTLING SERVICES AND ON TRAPS, AND PRESSURE REDUCING AND CONTROL VALVE BYPASSES. GLOBE VALVES USED ON BYPASSES SHALL HAVE MONEL METAL MOUNTINGS. PUMPS SHALL HAVE LUBRICATING PLUG VALVES ON DISCHARGE PIPING. I.	ALL VALVES 2" IN DIAMETER AND SMALLER SHALL BE ALL BRONZE WITH BRONZE BODIES. VALVES 2-1/2" IN ALL VALVES 2" IN DIAMETER AND SMALLER SHALL BE ALL BRONZE WITH BRONZE BODIES. VALVES 2-1/2" IN DIAMETER AND LARGER SHALL HAVE IRON BODIES WITH BRONZE MOUNTINGS (EXCEPT OTHERWISE NOTED). J.	ALL FLANGED-END VALVES SHALL HAVE RENEWABLE METAL SEAT RINGS AND DISCS ON GATE VALVES, THESE PARTS ALL FLANGED-END VALVES SHALL HAVE RENEWABLE METAL SEAT RINGS AND DISCS ON GATE VALVES, THESE PARTS SHALL BE OF BRONZE, ON ALL GLOBE VALVES THEY SHALL BE OF BRONZE AND SUITABLE FOR THROTTLING SERVICE. K.	ALL SCREWED-END GLOBE VALVES SHALL BE OF THE UNION BONNET TYPE WITH RENEWABLE TEFLON DISCS. ALL SCREWED-END GLOBE VALVES SHALL BE OF THE UNION BONNET TYPE WITH RENEWABLE TEFLON DISCS. L.	ALL VALVES SHALL HAVE THEIR BONNETS BACK-SEATED TO PROVIDE FOR PACKING UNDER PRESSURE. ALL GATE ALL VALVES SHALL HAVE THEIR BONNETS BACK-SEATED TO PROVIDE FOR PACKING UNDER PRESSURE. ALL GATE VALVES SHALL BE OF THE SOLID TAPERED WEDGE TYPE. M.	DRAIN VALVES SHALL BE PROVIDED ON TANKS, RECEIVERS, REQUIRED OR NECESSARY, FOR DRAINING THE LINES AND DRAIN VALVES SHALL BE PROVIDED ON TANKS, RECEIVERS, REQUIRED OR NECESSARY, FOR DRAINING THE LINES AND EQUIPMENT. DRAIN VALVES OR PLUG COCKS SHALL BE PROVIDED AT THE LOW POINTS FOR PROPER DRAINAGE. COCKS AND VALVES SHALL BE PROVIDED WITH THREADED ENDS FOR THOSE CONNECTIONS. N.	ALL VALVES UP TO 2" IN DIAMETER SHALL HAVE SCREW ENDS, 2-1/2" IN DIAMETER AND OVER SHALL HAVE ALL VALVES UP TO 2" IN DIAMETER SHALL HAVE SCREW ENDS, 2-1/2" IN DIAMETER AND OVER SHALL HAVE FLANGED ENDS. VALVES 2-1/2" IN DIAMETER AND LARGER WHICH ARE NON-RISING STEM, SHALL HAVE POSITION INDICATORS.  O.	ALL BRONZE AND IRON VALVES SHALL BE FURNISHED WITH TEFLON IMPREGNATED PACKING. ALL BRONZE AND IRON VALVES SHALL BE FURNISHED WITH TEFLON IMPREGNATED PACKING. P.	ALL HAND WHEELS SHALL BE OF MALLEABLE IRON. ALL HAND WHEELS SHALL BE OF MALLEABLE IRON. Q.	NO ASBESTOS SHALL BE USED IN CONSTRUCTION OF VALVES INCLUDING THE GASKETS. NO ASBESTOS SHALL BE USED IN CONSTRUCTION OF VALVES INCLUDING THE GASKETS. R.	ALL VALVES SHALL BE OF TYPE AND NUMBER SPECIFIED BELOW: FOR ALL SERVICES, EXCEPT AS OTHERWISE NOTED. ALL VALVES SHALL BE OF TYPE AND NUMBER SPECIFIED BELOW: FOR ALL SERVICES, EXCEPT AS OTHERWISE NOTED. TYPE      SIZE	      	CRANE NO.    JENKINS NO.    WALWORTH 	 NO. REMARKS               SIZE	      	CRANE NO.    JENKINS NO.    WALWORTH 	 NO. REMARKS         SIZE	      	CRANE NO.    JENKINS NO.    WALWORTH 	 NO. REMARKS               	CRANE NO.    JENKINS NO.    WALWORTH 	 NO. REMARKS         CRANE NO.    JENKINS NO.    WALWORTH 	 NO. REMARKS         .    JENKINS NO.    WALWORTH 	 NO. REMARKS         JENKINS NO.    WALWORTH 	 NO. REMARKS             WALWORTH 	 NO. REMARKS         WALWORTH 	 NO. REMARKS          	 NO. REMARKS          NO. REMARKS         NO. REMARKS          REMARKS         REMARKS         GATE		2" &		  	428UB	     47U			2		 150 LB. WSP,    2" &		  	428UB	     47U			2		 150 LB. WSP,      	428UB	     47U			2		 150 LB. WSP,    428UB	     47U			2		 150 LB. WSP,         47U			2		 150 LB. WSP,    2		 150 LB. WSP,     150 LB. WSP,    VALVE	SMALLER										 BRONZE, RISING STEM  SMALLER										 BRONZE, RISING STEM   BRONZE, RISING STEM  2-1/2" &	  	465-1/2		651C			726F		 125 LB. WSP,   	465-1/2		651C			726F		 125 LB. WSP, 465-1/2		651C			726F		 125 LB. WSP, 651C			726F		 125 LB. WSP, 726F		 125 LB. WSP,  125 LB. WSP, LARGER										 BRONZE TRIMMED,  BRONZE TRIMMED,         												 IRON BODY, OS&Y  IRON BODY, OS&Y GLOBE	2" &			14-1/2P		546P			237P		 300 LB. WSP, 2" &			14-1/2P		546P			237P		 300 LB. WSP, 14-1/2P		546P			237P		 300 LB. WSP, 546P			237P		 300 LB. WSP, 237P		 300 LB. WSP,  300 LB. WSP, VALVE	SMALLER										 BRONZE SMALLER										 BRONZE  BRONZE 2-1/2" &		351			613C			906F		 125 LB. WSP, 351			613C			906F		 125 LB. WSP, 613C			906F		 125 LB. WSP, 906F		 125 LB. WSP,  125 LB. WSP, LARGER										 BRONZE TRIMMED,  BRONZE TRIMMED,                        									 IRON BODY OS&Y  IRON BODY OS&Y ANGLE	2" &			16-1/2		558P			238P		 300 LB. WSP, 2" &			16-1/2		558P			238P		 300 LB. WSP, 16-1/2		558P			238P		 300 LB. WSP, 558P			238P		 300 LB. WSP, 238P		 300 LB. WSP,  300 LB. WSP, VALVE	SMALLER										 BRONZE SMALLER										 BRONZE  BRONZE 2½" &		353			907F					 125 LB. WSP, 353			907F					 125 LB. WSP, 907F					 125 LB. WSP,  125 LB. WSP, LARGER										 BRONZE TRIMMED,  BRONZE TRIMMED,     													 IRON BODY, OS&Y  IRON BODY, OS&Y SWING	2" &			137			409Z			406		 150 LB. WSP, 2" &			137			409Z			406		 150 LB. WSP, 137			409Z			406		 150 LB. WSP, 409Z			406		 150 LB. WSP, 406		 150 LB. WSP,  150 LB. WSP, CHECK	SMALLER										 BRONZE SMALLER										 BRONZE  BRONZE 2-1/2" &		373			624			M928F	 125 LB. WSP, 373			624			M928F	 125 LB. WSP, 624			M928F	 125 LB. WSP, M928F	 125 LB. WSP,  125 LB. WSP, LARGER										 BRONZE TRIMMED,  BRONZE TRIMMED,  IRON BODY SILENT	ALL			-----		-----		----	 WILLIAMS-HAGER, ALL			-----		-----		----	 WILLIAMS-HAGER, -----		-----		----	 WILLIAMS-HAGER, -----		----	 WILLIAMS-HAGER, ----	 WILLIAMS-HAGER,  WILLIAMS-HAGER, CHECK	SIZES											 FIG. 636, 125 WSP, SIZES											 FIG. 636, 125 WSP,  FIG. 636, 125 WSP,  SEMI-STEEL. DRAIN	2" &			451			372N			24		 200 LB. OWG, NON- 2" &			451			372N			24		 200 LB. OWG, NON- 451			372N			24		 200 LB. OWG, NON- 372N			24		 200 LB. OWG, NON- 24		 200 LB. OWG, NON-  200 LB. OWG, NON- VALVES	SMALLER					(2/4"					 RISING STEM, HOSE SMALLER					(2/4"					 RISING STEM, HOSE (2/4"					 RISING STEM, HOSE  RISING STEM, HOSE           						SIZE ONLY)				 END, BRONZE WITH SIZE ONLY)				 END, BRONZE WITH  END, BRONZE WITH  BRONZE CAP & CHAIN BLOW-	2" &			----		124			----	 300 LB. WSP, 2" &			----		124			----	 300 LB. WSP, ----		124			----	 300 LB. WSP, 124			----	 300 LB. WSP, ----	 300 LB. WSP,  300 LB. WSP, OFF		SMALLER										 BRONZE Y-TYPE  SMALLER										 BRONZE Y-TYPE   BRONZE Y-TYPE  VALVES  S.	GATE VALVES  GATE VALVES  1.	GENERAL - SHALL BE SOLID WEDGE WITH STAINLESS STEEL WEDGE OR WEDGE FACES, STAINLESS  STEEL SEAT GENERAL - SHALL BE SOLID WEDGE WITH STAINLESS STEEL WEDGE OR WEDGE FACES, STAINLESS  STEEL SEAT RINGS. STAINLESS STEEL BONNET BUSHING AND BEVELED COLLAR ON VALVED STEM FOR BACK SEATING. BRAIDED NON-ASBESTOS, TEFLON IMPREGNATED PACKING RINGS IN A LARGE, DEEP STUFFING BOX SUITABLE FOR HIGH TEMPERATURE WATER SERVICE. INSERT AT BOTTOM OF STUFFING BOX, TO SERVE AS BASE FOR PACKING. PACKING GLANDS TO BE NON-CORROSIVE AND TO HAVE BOLTED GLAND FLANGE WITH MINIMUM OF 2 EYE BOLTS. 2.	GATE VALVES 2" AND LARGER - MINIMUM OF 6 PACKING RINGS. GATE VALVES 2" AND LARGER - MINIMUM OF 6 PACKING RINGS. 3.	4. 2-1/2" AND LARGER -CRANE FIG. 151-1/2 XR, 300 LB. CLASS, OR APPROVED EQUAL. 4. 2-1/2" AND LARGER -CRANE FIG. 151-1/2 XR, 300 LB. CLASS, OR APPROVED EQUAL. 4.	2" AND SMALLER -CRANE FIG. 3652XW, 600 LB. CLASS, OR APPROVED EQUAL 2" AND SMALLER -CRANE FIG. 3652XW, 600 LB. CLASS, OR APPROVED EQUAL T.	DRAIN AND VENT VALVES - DRAIN AND VENT VALVES SHALL BE ASA 600 LB. CLASS FORGED  STEEL SAME AS DRAIN AND VENT VALVES - DRAIN AND VENT VALVES SHALL BE ASA 600 LB. CLASS FORGED  STEEL SAME AS GLOBE VALVES. DRAIN SHALL BE SIZED AS SHOWN ON THE DRAWINGS. UNLESS OTHERWISE NOTED, VENT VALVES SHALL BE 1/2" SIZE. DRAIN AND VENT VALVES SHALL BE TWO GLOBE VALVES IN SERIES. U.	THE CHECK VALVE SHALL BE SILENT TYPE CHECK VALVE WITH 300 LB. ASA CAST STEEL BODY,  STAINLESS STEEL THE CHECK VALVE SHALL BE SILENT TYPE CHECK VALVE WITH 300 LB. ASA CAST STEEL BODY,  STAINLESS STEEL TRIM AND SPRING, FLANGED ENDS. CHECK VALVE SHALL BE AS MANUFACTURED BY MUELLER STEAM SPECIALTY COMPANY OR EQUAL. V.	STRAINERS FOR HIGH TEMPERATURE HOT WATER PIPING SHALL BE Y-TYPE, SAME SIZE AS V. PIPE IN WHICH THEY STRAINERS FOR HIGH TEMPERATURE HOT WATER PIPING SHALL BE Y-TYPE, SAME SIZE AS V. PIPE IN WHICH THEY ARE INSTALLED AND SHALL HAVE CAST STEEL BODIES SUITABLE FOR 425°F  TEMPERATURE AND 500 PSIG PRESSURE; BOTTOMS DRILLED, DIRECTIONAL ARROW ON BODY AND  SHALL BE EQUIPPED WITH EASILY REMOVABLE COVER AND BASKET. BASKET SHALL BE OF STAINLESS STEEL, 3/32" PERFORATIONS, NET FREE THROUGH BACK OF AREA 2-1/2 TIMES THE AREA OF THE CONNECTING PIPE. FLOW TO BE INTO BASKET AND OUT THROUGH PERFORATIONS.  PROVIDE 2 BLOW DOWN VALVES FOR EACH STRAINER. 12.2 VALVES IN COPPER TUBING A.	EXCEPT WHERE OTHERWISE NOTED, ALL VALVES FOR USE WITH COPPER TUBING SHALL BE AS  FOLLOWS: EXCEPT WHERE OTHERWISE NOTED, ALL VALVES FOR USE WITH COPPER TUBING SHALL BE AS  FOLLOWS: TYPE 	 SIZE 	    CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS   	 SIZE 	    CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS   SIZE 	    CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS  SIZE 	    CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS   	    CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS      CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS  CRANE NO. 	JENKINS NO. 	WALWORTH NO. 	REMARKS   	JENKINS NO. 	WALWORTH NO. 	REMARKS  JENKINS NO. 	WALWORTH NO. 	REMARKS   	WALWORTH NO. 	REMARKS  WALWORTH NO. 	REMARKS   	REMARKS  REMARKS  GATE		 2" &		1320								125 LB.WSP , BRONZE  2" &		1320								125 LB.WSP , BRONZE 1320								125 LB.WSP , BRONZE 125 LB.WSP , BRONZE VALVE	 SMALLER  SMALLER  3" &		----		1240			4-SJ		300 LB. NON-SHOCK          		 ----		1240			4-SJ		300 LB. NON-SHOCK          		 1240			4-SJ		300 LB. NON-SHOCK          		 4-SJ		300 LB. NON-SHOCK          		 300 LB. NON-SHOCK          		 SMALLER										CW BRONZE WITH CW BRONZE WITH      SOLDER JOINT  2-1/2" &	     428  	     ----		55	     ADAPTER      428  	     ----		55	     ADAPTER      ----		55	     ADAPTER 55	     ADAPTER      ADAPTER  LARGER GLOBE	 2" &		1310			----				125 LB. WSP, BRONZE  2" &		1310			----				125 LB. WSP, BRONZE 1310			----				125 LB. WSP, BRONZE ----				125 LB. WSP, BRONZE 125 LB. WSP, BRONZE VALVE	 SMALLER  SMALLER  3" &		----		1200			95-SJ	300 LB. NON-SHOCK ----		1200			95-SJ	300 LB. NON-SHOCK 1200			95-SJ	300 LB. NON-SHOCK 95-SJ	300 LB. NON-SHOCK 300 LB. NON-SHOCK  SMALLER 										CW BRONZE WITH      				CW BRONZE WITH      				SOLDER JOINT   2½" &	     14-1/2P		237P					ADAPTER      14-1/2P		237P					ADAPTER 237P					ADAPTER ADAPTER  LARGER ANGLE	 2" &		1311			----				125 LB. WSP, BRONZE  2" &		1311			----				125 LB. WSP, BRONZE 1311			----				125 LB. WSP, BRONZE ----				125 LB. WSP, BRONZE 125 LB. WSP, BRONZE VALVE	 SMALLER  SMALLER  3" &		----		1202			----	300 LB. NON-SHOCK ----		1202			----	300 LB. NON-SHOCK 1202			----	300 LB. NON-SHOCK ----	300 LB. NON-SHOCK 300 LB. NON-SHOCK  SMALLER										CW BRONZE WITH CW BRONZE WITH SOLDER JOINT ADAPTER SWING	2" &		     1303			----		406SJ	125 LB. WSP, BRONZE 2" &		     1303			----		406SJ	125 LB. WSP, BRONZE      1303			----		406SJ	125 LB. WSP, BRONZE ----		406SJ	125 LB. WSP, BRONZE 406SJ	125 LB. WSP, BRONZE 125 LB. WSP, BRONZE CHECK	SMALLER SMALLER 3" &		     ----		1222			406		300 LB. NON-SHOCK      ----		1222			406		300 LB. NON-SHOCK 1222			406		300 LB. NON-SHOCK 406		300 LB. NON-SHOCK 300 LB. NON-SHOCK SMALLER										CW BRONZE WITH SOLDER CW BRONZE WITH SOLDER 2½" &	34			----					JOINT ADAPTER 34			----					JOINT ADAPTER ----					JOINT ADAPTER JOINT ADAPTER LARGER  BALANCING ALL SIZES										B & G B & G VALVES												CIRCUIT SETTER CIRCUIT SETTER 12.3 VALVE CONSTRUCTION A.	PIPING LESS THAN 100 PSI: 200# WOG CLASS, CAST IRON BODY. PIPING LESS THAN 100 PSI: 200# WOG CLASS, CAST IRON BODY. B.	PIPING 100 PSI TO 250 PSI: 500# WOG CLASS, CAST IRON BODY. PIPING 100 PSI TO 250 PSI: 500# WOG CLASS, CAST IRON BODY.  1. 4" AND LARGER: FLANGED, USAS 250#. 1. 4" AND LARGER: FLANGED, USAS 250#. 12.4 BALL VALVES  A.	BALL VALVES UP TO 2" MAY BE USED FOR ALL WATER SERVICES AS AN ALTERNATE TO GATE  VALVES, GLOBE BALL VALVES UP TO 2" MAY BE USED FOR ALL WATER SERVICES AS AN ALTERNATE TO GATE  VALVES, GLOBE VALVES AND BALANCING COCKS. B.	BALL VALVES SHALL BE BRONZE BODY, BRONZE BALL AND STEM, TEFLON SEATS AND SEALS, THREADED ENDS, 400 BALL VALVES SHALL BE BRONZE BODY, BRONZE BALL AND STEM, TEFLON SEATS AND SEALS, THREADED ENDS, 400  SEALS, THREADED ENDS, 400 PSIG COLD W.O.G. WORCHESTER NO. 411T-SE OR EQUAL. "APOLLO" 70 - 100  SERIES. 
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9. Furnishing and setting of all sleeves through the floors, roof, and walls where required, including 
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waterproofing, and fireproof sealing, and cap flashing.
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10. Cutting, drilling and boring associated with electrical work.
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11. Prime painting, where required for electrical equipment and installation.
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12. Provisions for temporary light and power.
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13. Final connection of all equipment unless otherwise noted.
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%%uQUALITY ASSURANCE AND STANDARDS
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The complete installation shall be in accordance with NJUCC (The State Building Code).  
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Contractor to be responsible for securing all necessary permits and obtaining all necessary approvals.   
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He shall complete all necessary forms and pay all necessary fees.
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%%uSUBMITTALS
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The Contractor shall submit shop drawings for all systems and components with such promptness as to 
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cause no delay in his own work or that of another contractor.
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%%uEXAMINATION OF EXISTING CONDITIONS ON PREMISES

AutoCAD SHX Text
Before submitting his bid, this Contractor shall visit the site of the work and shall thoroughly familiarize 
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himself with the existing conditions affecting the work. By the act of submitting a bid, the Contractor shall 
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be deemed to have made such an examination, to have accepted such conditions, and to have made 
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allowance therefore in preparing his bid. No additional compensation will be granted on account of extra 
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work made necessary by the Contractor's failure to investigate such existing conditions. Verify all grades, 
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elevations, dimensions, and clearances at the site.
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%%uCOORDINATION OF WORK WITH OTHER TRADES

AutoCAD SHX Text
The contractor shall coordinate the work of this Section with the work of all other Contracts and all the 
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Utility Companies. It shall be so arranged that there will be no delay in the proper installation and 
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completion of all work.
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%%uINSPECTION AND TESTS

AutoCAD SHX Text
The entire wiring system must test free from short and open circuits. Every ground shall be tested for 
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compliance with standards listed below.
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%%uPROTECTION, MAINTENANCE AND PRODUCT HANDLING OF ELECTRICAL EQUIPMENT

AutoCAD SHX Text
Electrical equipment shall be delivered and stored at the site, properly packed and crated until finally 
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installed.  

AutoCAD SHX Text
Provide effective protection against damage for all material and equipment during shipment and storage at 
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the Project Site.  
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This Contractor shall be responsible for the maintenance of all installed equipment and systems until final 

AutoCAD SHX Text
acceptance by the Owner.  
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%%uGUARANTEE
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This Contractor shall guarantee in writing to the Owner that all work installed by him shall be free of 
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defects in workmanship and materials and that all apparatus will develop the capacities and characteristics 
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as indicated, and that, if during a period of one year from date of final approval of work by the Architect, 
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any defects in workmanship, materials or performance appear, he will remedy them without any cost to the 
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Owner.  
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%%uACCESSIBILITY AND MEASUREMENTS

AutoCAD SHX Text
All work shall be installed so as to be readily accessible for operation, maintenance, and repair.  Minor 
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deviations from the plans may be made to accomplish this, subject to approval.
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Before ordering any material or doing any work, the Contractor shall verify all measurements at the 
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Building, and shall be responsible for the correctness of same as related to the work under this Contract.
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%%uTEMPORARY LIGHT AND POWER
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Electric services for temporary light and power shall be obtained from existing and extended as 
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required.  
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The Electrical Contractor shall furnish, install, and maintain the temporary lighting and power system for all 
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Contractors. Provide temporary power for all construction trailers or as directed. The use of electricity 
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shall be kept to a minimum.
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The General Contractor will pay for all energy required by the temporary lighting and power system.
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Provide all wiring, supports, lamp sockets, receptacle sockets and any other materials, supplies or equipment 
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necessary for temporary light and power system.
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Ground fault protection required by OSHA.
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Install separate stringer circuits for lighting and receptacles. Provide one lamp socket and one duplex 
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receptacle for every 400 square feet of general construction area. (Approximately 20 feet on 
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centers).  
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Provide sufficient supplementary temporary lighting to permit proper execution of the work.  
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Keep the temporary lighting and power system operational commencing fifteen (15) minutes before the 
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established starting time of that trade which starts work earliest in the morning and ending fifteen (15) 
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minutes after the established quitting time of that trade which stops work latest in the evening. 
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%%uIDENTIFICATION NAMEPLATES
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Identify and mark all electrical equipment to meet OSHA standards and as specified herein.
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Unless otherwise noted, nameplates shall be black laminate with white letters of uniform size consisting of 
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reasonably large capital letters, 3/16 inch minimum.
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%%uRACEWAYS AND INSTALLATION COMPONENTS
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The requirements of this Section apply to raceway work specified elsewhere in these specifications.
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The work includes the providing of completely coordinated grounded raceway systems complete with 
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boxes, fittings, flexible connections to vibrating equipment and accessories, as specified and as 
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required for a complete system.
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The work permits the use of metal-clad cable in conjunction with conduit. See below.
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Raceways and fittings shall be manufactured by Triangle or approved equal by Allied or Republic.
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Rigid steel conduit shall be full weight steel pipe, hot dip galvanized inside and outside, threaded, 
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minimum 3/4 inch.
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Intermediate metal conduit (IMC) shall be intermediate steel pipe, hot dip galvanized, threaded, 
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minimum 3/4 inch.
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Electric metallic tubing (EMT) shall be steel thin wall pipe, galvanized, threadless, minimum 3/4 
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inch, maximum 2 inch.  
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Flexible steel conduit (Greenfield) shall be continuous single strip, galvanized, minimum 3/4 inch.
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Liquid-tight flexible steel conduit (Seal-tite) shall be zinc coated, consist of flexible galvanized steel 
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tubing over which is extruded a liquid-tight sheathing of polyvinyl chloride (PVC). Conduit shall be 
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provided with a continuous copper bonding conductor would spirally between the convolutions.
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Rigid steel and IMC conduit fittings shall be standard threaded couplings, locknuts, bushings, and 
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elbows. Material shall be steel or malleable iron only.
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Electrical metallic tubing fittings shall be compression waterproof connection type. Set screw or 
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indent type connectors are not permitted.
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Flexible steel conduit (Greenfield) fittings shall be multiple point type, threading into the internal wall 
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of the conduit convolutions, and shall have insulated throat.
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Liquid-tight flexible metal conduit fittings shall incorporate a threaded grounding cone, a steel or 
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plastic compression ring, and a gland for tightening. Connectors shall have insulated throats.
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Expansion and deflection couplings shall be manufactured by O-Z/Gedney, Crouse-Hinds, Appleton 
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or approved equal.
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Individual conduit hangers, shall be designed for the purpose, and have pre-assembled closure bolt 
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and nut, and provisions for receiving hanger rod.
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Multiple conduit (trapeze) hangers shall be not less than 1-1/2 by 1-1/2 inch, 12 gauge steel, cold 

AutoCAD SHX Text
formed, lipped channels. Hanger rods shall be not less than 3/8-inch diameter steel.
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Solid masonry and concrete anchors shall be a type approved for the purpose.
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Provide and assume responsibility for locating and maintaining in proper position all sleeves required 
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for the work.
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Openings through floors and walls in which cables, conduits, or pipe pass shall be sealed by U.L. 
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classified smoke and fire stop fittings, and have an hourly rating equal to the fire rating of the 
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floor or wall. Fittings shall be similar to O-Z/Gedney Type "CFS" or "CAFS".
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Penetrations through fire-rated floors in which wiring for floor service outlets are routed shall be 
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sealed by U.L. classified smoke and fire-stop fittings, and shall have an hourly rating equal to the 
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floor rating. Fittings shall be similar to O-Z/Gedney Type "PTFS".
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Outlet boxes shall be manufactured by Raco, RussellStoll, Steel City, Thomas & Betts or Crouse 
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Hinds.
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Outlet boxes for concealed work shall be galvanized steel, 4 in. square or octagon (except as 
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otherwise required by construction, devices or wiring). Provide sufficient depth for application. 
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Outlet boxes located outdoors and in damp locations shall be weatherproof.
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Offset back-to-back outlets shall have minimum 6 in. separation between them. In rated walls, 
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they are to be separated by a stud.
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Junction, splice and pull boxes shall be made of code gauge sheet steel with removable covers 
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fastened with brass or stainless steel screws, except as noted, and will include insulated supports 
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for cables. Box dimensions shall conform to N.E.C. requirements.
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or in raceway runs that have more than three (3) 90-degree bends.  
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For indoor applications, boxes shall have a gray enamel finish. For outdoor and damp locations, 

AutoCAD SHX Text
boxes shall be galvanized.
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Install raceway and installation components as indicated, in accordance with manufacturer's written 
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instructions, applicable requirements of NEC and in accordance with the recognized industry 
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practices, to ensure that products serve intended function.
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Raceway supports shall be provided by means of ceiling trapeze, strap hangers, or wall brackets.  
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Use structural steel angles or channels, or manufactured steel support system. Spacing of 
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8'-0" on centers. Provide U-bolts at each floor level for riser raceways and anchor to acceptable 

AutoCAD SHX Text
supports. Secure raceways to supports with pipe straps or U-bolts.  
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Mechanically join all metal raceways, enclosures and junction boxes to assure continuity.
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Branch circuit conduits shall be supported by the building structure.  
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Conduits located underground beyond the building for branch wiring shall be installed with a 
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minimum of 30 in. top cover as shown on the drawings.
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Provide expansion-deflection fittings at expansion joints in accordance with manufacturer's 
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recommendations. Expansion-deflection fittings shall be used for all trade sizes 1-1/4" or larger.  
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For trade sizes up to 1" in size, a suitable length of flexible conduit (or liquid-tight flexible 
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shall be permitted.
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for exposed runs on the exterior of the building; embedded in concrete or masonry or below 

AutoCAD SHX Text
concrete that is in contact with earth.  
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Intermediate metal conduit (IMC) may be used in place of rigid steel in dry locations only.
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EMT is to be used for feeders and branch circuits in dry locations such as hung ceilings, interior 
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hollow block walls and furred spaces.
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Flexible steel conduit shall be used in dry locations for short connections where rigid conduits or 
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tubing is impracticable, and for final connections to lights and equipment other than motors and 
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transformers.
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Liquid-tight flexible steel conduit shall be used in damp locations for final connections to motor 
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terminal boxes, transformers, and other vibrating equipment in damp and dry locations.  
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In general, cutting and core drilling is to be avoided. Where it becomes necessary, locations are to 
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be coordinated with other trades, the Owner and the structural engineer. There is to be no cutting 
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or core drilling without prior approval.
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Provide an outlet box for each lighting fixture and device shown, or required, in the wiring system.
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Provide galvanized steel extension rings (depth as required) and raised cover plates in plaster, dry 
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wall, masonry and tile walls.
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Mount outlet boxes for similar equipment at uniform height within same or similar areas.  
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created by the removal of the fixture or through access doors provided by this contractor.  
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All outlet boxes in finished areas for convenience receptacles or local switches shall be 4" square 
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and 1-5/8" deep minimum. Provide with regular deep switch extension cover.  
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Boxes for use with surface mounted raceways shall be of the same construction and manufacture 
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as the raceway.
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Provide junction, splice and pull boxes where required to facilitate installation of wiring, whether or 
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not shown on Drawings. Size boxes according to code, and provide interior partitions, insulated 

AutoCAD SHX Text
supports, hot dip galvanized angle iron braces, screw-on one-piece or split covers, ground 
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connectors, and other accessories as required.
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All outdoor installations shall be weatherproof.
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Support all material from the building structure in an approved manner.
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Where electrical equipment is mounted in suspended ceiling panels, provide support members to 
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span between runners of ceiling suspension system. Do not support electrical equipment from 

AutoCAD SHX Text
acoustical panels or other ceiling material; attach to this material for alignment only.
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Where electrical outlet boxes, lighting fixtures, and other equipment is installed on tee bars of 

AutoCAD SHX Text
suspended ceilings, use independent support clips with threaded studs. Do not attach to tee bar 

AutoCAD SHX Text
except for alignment; use clip similar to Caddy "IDS" that snaps around tee bar and has provisions 
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for independent support wire. Attach a suitable anchor in the structure above ceiling, and suspend 
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a minimum No. 12 support wire to engage the clip.
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Do not exceed manufacturer' load rating for mounting devices.
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At drywall partitions, provide support members to carry weight of equipment; do not use drywall 
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material to carry any weight.  
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%%uWIRE AND CABLE
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The work includes providing wire and cable complete with all accessories in accordance with
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Drawings and Specifications and as required for a complete system. Wiring size referenced in this
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Section shall be AWG, except as noted
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This project has been designed for copper conductors. Aluminum conductors are not acceptable
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and shall not be used. Cable shall be manufactured by Triangle or approved equal by Carol or
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Guardian Products.

AutoCAD SHX Text
No. 10 and smaller conductors shall be ASTM Standard, solid, copper; and, No. 8 and larger
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conductors shall be ASTM standard, stranded copper.
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Minimum conductor size shall be No. 12 for lighting and power and No. 14 for control and alarm.
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Increase wire sizes as required for long runs to overcome voltage drop.
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Communications and signal wiring shall conform to the recommendations of the manufacturer's
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communication and signal systems and shall be specified in respective Sections of these
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Specifications.
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"THWN" or "XHHW" insulation shall be used for interior branch circuit and feeder wiring. Rating shall
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be 90°C in dry locations and 75°C in wet locations.
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Green colored insulated wire shall be used for all grounding applications.
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Phase wires shall be color-coded as follows:
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1. 120/208 volt system:   Black for A phase
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    Red for B Phase

AutoCAD SHX Text
Neutral conductors shall be white for 120/240 volts.
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Provide O-Z/Gedney Type "CSB" series or approved equal seal fittings between the wire and conduit

AutoCAD SHX Text
for all cable and wire entering the building from underground, including service cables.
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Not more than 3 current carrying conductors shall be in one (1) conduit unless otherwise indicated.

AutoCAD SHX Text
Provide one neutral conductor for each 3 phase 4 wire homerun to a panelboard unless otherwise

AutoCAD SHX Text
noted.

AutoCAD SHX Text
MC cable shall comply with the NEC article 330. MC cable shall be as manufactured by AFC or
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approved equal by Guardian Products.
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MC cable shall include a green insulated ground wire of the same size as the other conductors.
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Run MC cable in dry hollow metal partitions and above suspended ceilings. Install cable as slack

AutoCAD SHX Text
span; do not pull tight. Maintain at least 6" clearance between parallel runs of light and power

AutoCAD SHX Text
wiring to avoid inductive coupling. Maintain at least 24" clearance from hot water and steam

AutoCAD SHX Text
piping. Provide conduit sleeves through walls and partitions that obstruct horizontal passage of

AutoCAD SHX Text
wiring, and seal sleeves after installation of cables. Cable shall be secured by approved staples,

AutoCAD SHX Text
hangers or similar fittings independent of ceiling grids or supports.
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MC cable shall be used in conjunction with conduit. Cable shall only be permitted for single phase

AutoCAD SHX Text
circuits in hollow metal walls and above accessible ceilings. Single phase cable runs shall be
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gathered into three phase conduit homeruns. In no case shall cable enter directly into panelboards.
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Secure MC cable to ceiling structure at intervals not to exceed 6 feet and within 12 inches of
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every outlet box, junction box, or fitting.
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Make wire splices electrically and mechanically secure. Install small wire connectors so that no bare
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conductor is exposed. Tighten bolts on large conductor connectors so that conductor is deformed,
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but do not break strands of wire. Use compression tool with proper die for compression
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connectors in accordance with manufacturer's recommendations, so that conductors are deformed
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but not broken. Apply insulation over splice so that insulation thickness is at least 1-1/2 times

AutoCAD SHX Text
that on conductor. Lap applied insulation at least 1" over conductor insulation so that no bare
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conductor is exposed.
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In general, all feeders No. 8 and larger shall be continuous from point of origin to equipment being
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served. Splices shall only be used where necessary and with prior written approval of the Engineer.
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Terminate conductors on terminal strips in equipment where terminal strips are used. Provide

AutoCAD SHX Text
appropriate connectors, or hook conductors around terminal screws as required.

AutoCAD SHX Text
Provide encapsulated splice kits (3-M type 85 series or approved equal) for all splices in areas
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subject to moisture, including wet locations inside buildings and underground handholes, manholes,

AutoCAD SHX Text
and buried junction boxes. Install splice kit in accordance with manufacturer's recommendations,

AutoCAD SHX Text
and make splice waterproof. Apply sealing putty to surround each cable. Install mold body so that

AutoCAD SHX Text
resin covers each cable sheath by a minimum of one inch.
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All copper conductors No. 8 & larger shall be terminated, spliced, and tapped with color-keyed

AutoCAD SHX Text
compression connectors, as manufactured by Thomas & Betts Co., Series 54000, Ideal Industries

AutoCAD SHX Text
Series 87000, or approved equal. The manufacturer's recommended tooling shall be used.
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Mechanical type connectors shall not be used.
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All copper conductors No. 10 AWG & smaller shall be terminated and spliced with Ideal Industries

AutoCAD SHX Text
wing-nut wire connectors or approved equal compression connectors. The flame-retardant

AutoCAD SHX Text
thermoplastic insulated type shall be used to isolate the terminal from other metal parts and

AutoCAD SHX Text
equipment.t
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Use insulating boots supplied for compression connectors or fill joint with "Scotchfill" insulating

AutoCAD SHX Text
putty and serve (3) 1/2 lap layers of "Scotch" #33 electrical tape.
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The interior distribution system, in general, shall consist of 1-phase, 3-wire mains at 120/240 volts. The contractor shall balance the load on all feeders as nearly as possible on each phaseafter the system is fully energized and all components are functioning. Panelboards and distribution panels shall be General Electric "A" Series and CCB or approved equal by Square D, Cutler Hammer, or Siemens. Panel circuit breaker overcurrent protective devices shall be as scheduled on the Drawings and as specified. All breakers shall be bolted-on thermal magnetic type. Panel circuit breakers shall be rated for 10,000 RMS symmetrical amperes minimum interrupting rating at 120/208 volts. Provide higher ratings as required or as scheduled on the Drawings. Provide handle-locking attachments for all circuit breakers serving emergency lights, exit lights, clocks, and other functions indicated.   Furnish and install a typewritten circuit directory. Hand written will not be accepted. 
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%%UPANELBOARDS

AutoCAD SHX Text
The complete electrical installation shall be permanently and effectively grounded in accordance  with all code requirements, whether or not such connections are specifically shown or specified.  Measured resistance to ground shall be 5 ohms, maximum. All parts of the electrical installation shall be grounded. Ground conductors shall be sized in accordance with the National Electrical Code. Ground conductors shall be continuous without splices.  
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%%uGROUNDING

AutoCAD SHX Text
Refer to Lighting Fixture Schedule on Drawings for manufacturer specified for each type of fixture.  
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All fixtures shall be LED.
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etc., whether or not specifically indicated in the specified catalog number or fixture description.
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are being installed. Fixtures shall have proper labels; i.e. 'hazardous', 'damp locations', 'dust tight', 

AutoCAD SHX Text
may be submitted for review. Fixtures shall be suitable for application and environment where they 
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furnished. However, they shall be considered only as a guide. Similar equipment of equal quality 
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Manufacturers and catalog numbers indicate the type and quality of equipment to be 
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%%uLIGHTING FIXTURES
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