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THE ORIGINAL SIGNED, DATED AND SEALED ENGINEERING PLANS ARE THE OFFICIAL DOCUMENTS SUBMITTED TO THE APPROVING AUTHORITY FOR THESE PLANS.  CONTRACTOR / SUBCONTRACTOR / AND/OR OWNER SHALL CONSULT ENGINEERED PLANS TO VERIFY ANY CONDITIONS OR RESTRICTIONS THAT MAY HAVE BEEN REQUIRED BY THE APPROVING AUTHORITY OR APPROVED BY THE REGISTERED ENGINEER OF RECORD.  IF DISCREPANCIES OCCUR, THE ORIGINAL SIGNED, DATED AND SEALED ENGINEERED PLAN SET SHALL OVERRIDE ANY OTHER PLANS.  THE DRAWINGS, DETAILS, AND NOTES THAT APPEAR ON THIS SHEET ARE COPYRIGHTED BY MACHADO | PATANO, PLLC, AND CLAIM ALL RIGHTS OF THE COPYRIGHT LAWS.   
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A. GENERAL GENERAL 1. ALL WORK SHALL CONFORM TO THE LATEST EDITIONS OF THE INTERNATIONAL CODE AND ALL LOCAL ORDINANCES AS ALL WORK SHALL CONFORM TO THE LATEST EDITIONS OF THE INTERNATIONAL CODE AND ALL LOCAL ORDINANCES AS ADOPTED BY THE LOCAL JURISDICTION. 2. CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR NECESSARY FOR THE COMPLETE INSTALLATION AND CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR NECESSARY FOR THE COMPLETE INSTALLATION AND OPERATION OF THE SYSTEMS INDICATED ON THE CONTRACT DOCUMENTS AND DRAWINGS EVEN IF NOT SPECIFICALLY SHOWN. 3. THE DRAWINGS ARE, IN PART, DIAGRAMMATIC AND DO NOT ALWAYS SHOW ALL NECESSARY MATERIALS AND EQUIPMENT THE DRAWINGS ARE, IN PART, DIAGRAMMATIC AND DO NOT ALWAYS SHOW ALL NECESSARY MATERIALS AND EQUIPMENT TO SCALE OR IN EXACT LOCATIONS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO CHECK ALL MEASUREMENTS, COORDINATE ALL WORK WITH OTHER TRADES, REVIEW ALL ARCHITECTURAL AND STRUCTURAL DRAWINGS, AND VISIT THE JOBSITE TO MAKE APPROPRIATE MEASUREMENTS. 4. CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND INSPECTIONS AND SHALL PAY ALL ASSOCIATED FEES FOR CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND INSPECTIONS AND SHALL PAY ALL ASSOCIATED FEES FOR SCOPE OF WORK. 5. WHEN THE SPECIFICATIONS OR DRAWINGS ARE UNCLEAR OR IN CONFLICT WITH CODES OR OTHER TRADES, THE WHEN THE SPECIFICATIONS OR DRAWINGS ARE UNCLEAR OR IN CONFLICT WITH CODES OR OTHER TRADES, THE CONTRACTOR SHALL BRING THIS TO THE ATTENTION OF THE ENGINEER FOR CLARIFICATION BEFORE SUBMITTING A BID. 6. SUBMITTALS AND SHOP DRAWINGS FOR ALL EQUIPMENT, MATERIALS, AND ACCESSORIES SHALL BE PROVIDED TO THE SUBMITTALS AND SHOP DRAWINGS FOR ALL EQUIPMENT, MATERIALS, AND ACCESSORIES SHALL BE PROVIDED TO THE OWNER AND ENGINEER FOR REVIEW AND COMMENT PRIOR TO ORDER, MANUFACTURE, FABRICATION, AND INSTALLATION. FAILURE TO DO SO SHALL NOT RELIEVE THIS CONTRACTOR OF THE RESPONSIBILITY, CONSEQUENCES, AND POSSIBLE COSTS OF SUCH ACTION OR LACK OF ACTION REGARDLESS OF ANY AND ALL ERRORS OR OMISSIONS ON THESE DOCUMENTS. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTOR'S FAILURE TO COMPLY WITH  THIS ITEM. IF SUBSTITUTIONS FOR SPECIFIED ITEMS ARE MADE, IT IS THIS CONTRACTOR'S RESPONSIBILITY TO PROVE PERFORMANCE, COMPATIBILITY, AND CONFORMANCE WITH THE ORIGINAL DESIGN AND SPECIFICATIONS. RE-DESIGN BY THIS ENGINEER TO ACCOMMODATE SUBSTITUTIONS SHALL NOT BE PERFORMED. OTHERWISE, IT WILL BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. 7. ALL ACTUAL EQUIPMENT, MATERIALS, AND ACCESSORIES TO BE INSTALLED SHALL BE FULLY COORDINATED WITH THE ALL ACTUAL EQUIPMENT, MATERIALS, AND ACCESSORIES TO BE INSTALLED SHALL BE FULLY COORDINATED WITH THE ELECTRICAL, MECHANICAL, CIVIL, STRUCTURAL, AND ARCHITECTURAL CONTRACTORS PRIOR TO ORDER, MANUFACTURE, FABRICATION, AND INSTALLATION. THIS INCLUDES BUT IS NOT LIMITED TO ELECTRICAL DATA, WEIGHTS, PLUMBING REQUIREMENTS, DIMENSIONS, PENETRATIONS, ETC. FAILURE TO DO SO SHALL NOT RELIEVE THIS CONTRACTOR OF THE RESPONSIBILITY, CONSEQUENCES, AND POSSIBLE COSTS OF SUCH ACTION OR LACK OF ACTION REGARDLESS OF ANY AND ALL ERRORS OR OMISSIONS ON THESE DOCUMENTS. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTOR'S FAILURE TO COMPLY WITH THIS ITEM. 8. ANY AND ALL DEVIATIONS FROM THE DESIGN DOCUMENTS WITHOUT THIS ENGINEER'S APPROVAL INDICATES ACCEPTANCE ANY AND ALL DEVIATIONS FROM THE DESIGN DOCUMENTS WITHOUT THIS ENGINEER'S APPROVAL INDICATES ACCEPTANCE BY THIS CONTRACTOR AND/OR OWNER FOR THE RESPONSIBILITY OF THE PERFORMANCE OF THE SYSTEM AFFECTED. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTOR'S FAILURE TO FOLLOW THE DESIGN DOCUMENTS. IF MODIFICATIONS TO THE SPECIFIED DESIGN ARE MADE, IT IS THIS CONTRACTOR'S RESPONSIBILITY TO PROVE PERFORMANCE, COMPATIBILITY, AND CONFORMANCE WITH THE ORIGINAL DESIGN AND SPECIFICATIONS. RE-DESIGN BY THIS ENGINEER TO ACCOMMODATE MODIFICATIONS SHALL NOT BE PERFORMED. OTHERWISE, IT WILL BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. SITE VISITS, INSPECTIONS, CALCULATIONS, COORDINATION, ETC. PERFORMED BY THIS ENGINEER TO INVESTIGATE PROBLEMS ASSOCIATED WITH DESIGN DEVIATIONS WILL ALSO BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. 9. ANY ERRORS OR OMISSIONS ON THESE DOCUMENTS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ANY ERRORS OR OMISSIONS ON THESE DOCUMENTS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ENGINEER FOR REVIEW AND CORRECTION. 10. THE CONSTRUCTION DOCUMENTS ARE COMPRISED OF BOTH DRAWINGS AND SPECIFICATIONS (PROJECT MANUAL). THE THE CONSTRUCTION DOCUMENTS ARE COMPRISED OF BOTH DRAWINGS AND SPECIFICATIONS (PROJECT MANUAL). THE GENERAL CONTRACTOR SHALL NOT BREAK OUT SECTIONS TO SUB-CONTRACTORS OR VENDORS. 11. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WORK OF ALL TRADES TO INSURE A USABLE & FUNCTIONAL THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING WORK OF ALL TRADES TO INSURE A USABLE & FUNCTIONAL END PRODUCT. ANY CONFLICTS BETWEEN THE DRAWINGS AND SPECIFICATIONS SHALL BE CLARIFIED BY THE ARCHITECT/ENGINEER. IF NO CLARIFICATION IS ISSUED THE BIDDER SHALL BID THE MOST STRINGENT PRODUCT OR APPLICATION. 12. IF DISCREPANCIES ARE ENCOUNTERED BETWEEN THE DRAWINGS, DIAGRAMS, DESCRIPTIONS, NOTES, SYMBOLS, AND/OR IF DISCREPANCIES ARE ENCOUNTERED BETWEEN THE DRAWINGS, DIAGRAMS, DESCRIPTIONS, NOTES, SYMBOLS, AND/OR SPECIFICATIONS, THE MOST STRINGENT PRODUCT OR APPLICATION APPLIES IN ALL CASES. IF A COMPONENT, SYSTEM, EQUIPMENT, POINT, PROGRAM, ETC. IS LISTED IN ONE DOCUMENT BUT NOT ANOTHER, OR IF IT IS NECESSARY FOR THE OPERATION, IT SHALL BE PROVIDED AND INSTALLED. 13. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR COSTS ASSOCIATED WITH ERRORS AND/OR OMISSIONS ON THESE THIS ENGINEER SHALL NOT BE HELD LIABLE FOR COSTS ASSOCIATED WITH ERRORS AND/OR OMISSIONS ON THESE DOCUMENTS IN EXCESS OF THE COST AND/OR TIME FOR THIS ENGINEER TO CORRECT THE DOCUMENTS. IN ANY CASE, THE LIMIT OF LIABILITY FOR THIS ENGINEER SHALL BE NO MORE THAN THE COST OF THIS ENGINEER'S INDIVIDUAL FEE, REGARDLESS OF THE TOTAL DESIGN FEE CHARGED FOR THE SET OF CONSTRUCTION DOCUMENTS. 14. TO THE FULLEST EXTENT PERMITTED BY LAW, THE TOTAL LIABILITY IN THE AGGREGATE, OF THIS ENGINEER AND THIS TO THE FULLEST EXTENT PERMITTED BY LAW, THE TOTAL LIABILITY IN THE AGGREGATE, OF THIS ENGINEER AND THIS ENGINEER'S OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, AND INDEPENDENT PROFESSIONAL ASSOCIATES, AND ANY OF THEM, TO OWNER AND ANY ONE CLAIMING BY, THROUGH OR UNDER OWNER, FOR ANY AND ALL INJURIES, CLAIMS, LOSSES, EXPENSES, OR DAMAGES WHATSOEVER ARISING OUT OF OR IN ANY WAY RELATED TO THIS ENGINEER'S SERVICES, THE PROJECT OR THESE DOCUMENTS, FROM ANY CAUSE OR CAUSES WHATSOEVER, INCLUDING BUT NOT LIMITED TO, THE NEGLIGENCE, ERRORS, OMISSIONS, STRICT LIABILITY, BREACH OF CONTRACT, MISREPRESENTATION, OR BREACH OF WARRANTY OF THIS ENGINEER; OR THIS ENGINEER'S OFFICERS, DIRECTORS, EMPLOYEES, AGENTS OR INDEPENDENT PROFESSIONAL ASSOCIATES, OR ANY OF THEM, SHALL NOT EXCEED THE TOTAL COMPENSATION RECEIVED BY THIS ENGINEER FOR SERVICES PROVIDED. 15. THE USE OF THESE DOCUMENTS FOR CONSTRUCTION SIGNIFIES THIS OWNER, TENANT, AND CONTRACTOR'S AGREEMENT THE USE OF THESE DOCUMENTS FOR CONSTRUCTION SIGNIFIES THIS OWNER, TENANT, AND CONTRACTOR'S AGREEMENT WITH THE ABOVE REQUIREMENTS REGARDLESS OF ANY OTHER PRIOR, CURRENT, OR FUTURE AGREEMENT AND/OR CONTRACT. B. CODES, FEES, PERMITS, ETC.: THE PLUMBING CONTRACTOR SHALL BE PROPERLY LICENSED AND SHALL SECURE ALL CODES, FEES, PERMITS, ETC.: THE PLUMBING CONTRACTOR SHALL BE PROPERLY LICENSED AND SHALL SECURE ALL PERMITS AND PAY ALL FEES AS REQUIRED FOR THE  COMPLETE PLUMBING INSTALLATION, INCLUDING SANITARY SEWER AND POTABLE WATER TIE-INS TO THE SERVING UTILITIES. ALL WORK SHALL BE IN STRICT ACCORDANCE WITH THE INTERNATIONAL PLUMBING CODE AS AMENDED BY STATE AND COUNTY AUTHORITIES. C. SCOPE OF WORK: THE WORK CONSISTS OF MATERIALS AND LABOR FOR A COMPLETE, OPERABLE PLUMBING SYSTEM SCOPE OF WORK: THE WORK CONSISTS OF MATERIALS AND LABOR FOR A COMPLETE, OPERABLE PLUMBING SYSTEM INCLUDING, BUT NOT LIMITED TO THE FOLLOWING: 1. SANITARY SEWER SYSTEM, SOIL AND WASTE DRAIN AND VENT PIPING AND FIXTURE CONNECTIONS. SANITARY SEWER SYSTEM, SOIL AND WASTE DRAIN AND VENT PIPING AND FIXTURE CONNECTIONS. 2. DOMESTIC COLD AND HOT WATER SYSTEM TO ALL SINKS & LAVATORIES. VERIFY W/ OWNER. PIPING SHALL BE DOMESTIC COLD AND HOT WATER SYSTEM TO ALL SINKS & LAVATORIES. VERIFY W/ OWNER. PIPING SHALL BE DISINFECTED I.A.W. THE PLUMBING CODE. 3. ALL PLUMBING FIXTURES AND EQUIPMENT INCLUDING FLOOR DRAINS, ETC. AS REQUIRED. VERIFY LOCATIONS WITH  ALL PLUMBING FIXTURES AND EQUIPMENT INCLUDING FLOOR DRAINS, ETC. AS REQUIRED. VERIFY LOCATIONS WITH  OWNER. 4. WATER AND DRAIN PIPING SHALL BE PRESSURE TESTED I.A.W. THE PLUMBING CODE. WATER AND DRAIN PIPING SHALL BE PRESSURE TESTED I.A.W. THE PLUMBING CODE. D. MATERIALS MATERIALS 1. FIXTURES AND EQUIPMENT ALL FIXTURES AND EQUIPMENT SHALL BE STANDARD, FIRST QUALITY COMPLETE WITH ALL FIXTURES AND EQUIPMENT ALL FIXTURES AND EQUIPMENT SHALL BE STANDARD, FIRST QUALITY COMPLETE WITH ALL TRIM, TRAPS, ETC., AS REQUIRED OR AS SPECIFIED BY OWNER. TOILETS, URINALS, AND LAVATORIES SHALL BE INSTALLED I.A.W. THE ACCESSIBILITY CODE FOR BUILDING CONSTRUCTION. 2. PIPING PIPING a. DRAIN, WASTE, VENT, AND SANITARY SEWER PIPING DRAIN, WASTE, VENT, AND SANITARY SEWER PIPING a.1. BELOW GRADE BELOW GRADE a.1.A. POLYVINYL CHLORIDE (PVC) POLYVINYL CHLORIDE (PVC) a.1.A.A. BELOW GRADE DRAIN, WASTE, VENT, AND SANITARY SEWER PIPING SHALL BE DWV SCHEDULE 40 BELOW GRADE DRAIN, WASTE, VENT, AND SANITARY SEWER PIPING SHALL BE DWV SCHEDULE 40 PVC WITH PVC-DWV FITTINGS AND SOLVENT CEMENT JOINTS. a.2. ABOVE GRADE ABOVE GRADE a.2.A. POLYVINYL CHLORIDE (PVC) POLYVINYL CHLORIDE (PVC) a.2.A.A. DRAIN, WASTE, VENT, ROOF/STORM DRAINAGE, AND SANITARY SEWER PIPING SHALL BE DWV DRAIN, WASTE, VENT, ROOF/STORM DRAINAGE, AND SANITARY SEWER PIPING SHALL BE DWV SCHEDULE 40 PVC WITH PVC-DWV FITTINGS AND SOLVENT CEMENT JOINTS.   a.4.B. BRASS BRASS a.4.A.A. EXPOSED DRAIN AND WASTE PIPING SHALL BE 17 GAUGE CHROME PLATED BRASS. TRAP JOINTS EXPOSED DRAIN AND WASTE PIPING SHALL BE 17 GAUGE CHROME PLATED BRASS. TRAP JOINTS SHALL BE SLIP TYPE WITH CHROME PLATED BRASS NUTS AND COMPRESSION GASKETS. CHROME PLATED BRASS ESCUTCHEON PLATES SHALL BE INSTALLED AT WALL PENETRATIONS. a.4.A.B. EXPOSED DRAIN AND WASTE PIPING IN ADA INSTALLATIONS SHALL BE COVERED WITH ADA EXPOSED DRAIN AND WASTE PIPING IN ADA INSTALLATIONS SHALL BE COVERED WITH ADA COMPLIANT MOLDED VINYL JACKET COVERS PRECISELY FITTED TO INSTALLED PIPING. b. DOMESTIC WATER DOMESTIC WATER b.1. ABOVE GRADE-ALL PIPING 2" OR SMALLER SHALL BE ZURNPEX STICKS WITH ZURN EXPANSION FITTINGS OR ABOVE GRADE-ALL PIPING 2" OR SMALLER SHALL BE ZURNPEX STICKS WITH ZURN EXPANSION FITTINGS OR APPROVED EQUAL. ALL PIPING 2-1/2" OR LARGER SHALL BE SCHEDULE 40 CPVC WITH CPVC FITTINGS AND SOLVENT CEMENT JOINTS.  ALL PEX PIPING SHALL BE INSTALLED WITH GALVANIZED PIPE SUPPORTS SIMILIAR TO UPONOR PEX-A PIPE SUPPORTS. b.2. BELOW GRADE, INSIDE STRUCTURE-SCHEDULE 40 CPVC WITH CPVC FITTINGS AND SOLVENT CEMENT JOINTS. BELOW GRADE, INSIDE STRUCTURE-SCHEDULE 40 CPVC WITH CPVC FITTINGS AND SOLVENT CEMENT JOINTS. CPVC PIPE SHALL EXTEND THROUGH THE BUILDING SLAB IF PRESENT. b.3. BELOW GRADE, OUTSIDE STRUCTURE-SCHEDULE 40 PVC WITH PVC FITTINGS AND SOLVENT CEMENT JOINTS. BELOW GRADE, OUTSIDE STRUCTURE-SCHEDULE 40 PVC WITH PVC FITTINGS AND SOLVENT CEMENT JOINTS. b.4. INSULATION INSULATION b.4.A. COLD WATER: INSULATE ALL PIPING ABOVE SLAB OR GRADE (INCLUDING TRAP PRIMERS) WITH 1/2" COLD WATER: INSULATE ALL PIPING ABOVE SLAB OR GRADE (INCLUDING TRAP PRIMERS) WITH 1/2" THICK FIBERGLASS WITH VAPOR SEAL. ALL PIPING IN PLENUM AREAS SHALL BE INSULATED WITH INSULATION WITH A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE THAN 50 b.4.B. HOT WATER: INSULATE ALL PIPING 1-1/4" OR SMALLER WITH 1" THICK FIBERGLASS. INSULATE ALL HOT WATER: INSULATE ALL PIPING 1-1/4" OR SMALLER WITH 1" THICK FIBERGLASS. INSULATE ALL PIPING 1-1/2" OR LARGER WITH 1-1/2" THICK FIBERGLASS. b.4.C. EXPOSED PIPE AND FITTING INSULATION IN FINISHED AREAS SHALL BE JACKETED WITH FACTORY EXPOSED PIPE AND FITTING INSULATION IN FINISHED AREAS SHALL BE JACKETED WITH FACTORY COLORED PVC INSULATION JACKETING. SUBMIT COLORS FOR APPROVAL. b.5. ALL HOT WATER SUPPLIES SHALL BE EQUIPPED WITH ANTI-SCALD/TEMPERING DEVICES CONFORMING TO ALL HOT WATER SUPPLIES SHALL BE EQUIPPED WITH ANTI-SCALD/TEMPERING DEVICES CONFORMING TO ASSE 1070. LAVATORY AND HAND WASH DEVICES SHALL LIMIT THE TEMPERATURE TO NO MORE THAN 110F. THE WATER HEATER SHALL BE SET TO NO MORE THAN 120F. b.6. PROVIDE WATER HAMMER ARRESTORS FOR HOT AND COLD WATER SUPPLY AT ALL HARD SHUTOFF DEVICES PROVIDE WATER HAMMER ARRESTORS FOR HOT AND COLD WATER SUPPLY AT ALL HARD SHUTOFF DEVICES (LAVATORIES, SINKS, DRINKING FOUNTAINS, DISHWASHERS, CLOTHES WASHERS, ETC.). c. DIELECTRIC UNIONS SHALL BE INSTALLED AT ALL DIS-SIMILAR METAL CONNECTIONS.  DIS-SIMILAR HANGER TO DIELECTRIC UNIONS SHALL BE INSTALLED AT ALL DIS-SIMILAR METAL CONNECTIONS.  DIS-SIMILAR HANGER TO PIPE, HANGER TO STRUCTURE, OR PIPE TO STRUCTURE CONTACT SHALL BE ISOLATED.  THIS INCLUDES BUT IS NOT LIMITED TO THE FOLLOWING: c.1. COPPER TO STEEL COPPER TO STEEL c.2. CAST IRON TO STAINLESS STEEL CAST IRON TO STAINLESS STEEL c.3. STAINLESS STEEL TO STEEL STAINLESS STEEL TO STEEL c.4. BRASS TO STEEL BRASS TO STEEL c.5. BRONZE TO STEELT BRONZE TO STEELT E. PRESSURE TESTING PRESSURE TESTING 1. SANITARY, DRAIN, WASTE, AND VENT SANITARY, DRAIN, WASTE, AND VENT a. PLUG ALL OPENINGS EXCEPT THOSE AT THE UPPERMOST 10 FT OF THE SYSTEM.  PLUG ALL OPENINGS EXCEPT THOSE AT THE UPPERMOST 10 FT OF THE SYSTEM.  b. FILL SYSTEM WITH WATER TO MAINTAIN NO LESS THAN 10 FT HEAD ON ALL JOINTS AND PIPES BELOW THE FILL SYSTEM WITH WATER TO MAINTAIN NO LESS THAN 10 FT HEAD ON ALL JOINTS AND PIPES BELOW THE UPPERMOST 10 FT OF THE SYSTEM. MAINTAIN PRESSURE FOR 12 HOURS.  c. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. d. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. 2. WATER SUPPLY WATER SUPPLY a. ALL SYSTEM PIPES AND JOINTS SHALL BE TESTED. ALL SYSTEM PIPES AND JOINTS SHALL BE TESTED. b. ISOLATE PORTION OF SYSTEM TO BE TESTED WITH SHUTOFF VALVES AND/OR CAPS. ISOLATE PORTION OF SYSTEM TO BE TESTED WITH SHUTOFF VALVES AND/OR CAPS. c. FILL SYSTEM WITH AIR (FOR PIPE OTHER THAN PLASTIC) OR WATER (FOR PLASTIC PIPE) TO A PRESSURE OF 100 FILL SYSTEM WITH AIR (FOR PIPE OTHER THAN PLASTIC) OR WATER (FOR PLASTIC PIPE) TO A PRESSURE OF 100 PSI. MAINTAIN PRESSURE FOR 12 HOURS. d. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. e. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. F. DISINFECTION OF DOMESTIC WATER PIPING SYSTEM DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 1. PRIOR TO STARTING WORK, VERIFY SYSTEM IS COMPLETE, FLUSHED, AND CLEAN. PRIOR TO STARTING WORK, VERIFY SYSTEM IS COMPLETE, FLUSHED, AND CLEAN. 2. ENSURE PH OF WATER TO BE TREATED IS BETWEEN 7.4 AND 7.6 BY ADDING ALKALI (CAUSTIC SODA OR SODA ASH) ENSURE PH OF WATER TO BE TREATED IS BETWEEN 7.4 AND 7.6 BY ADDING ALKALI (CAUSTIC SODA OR SODA ASH) OR ACID (HYDROCHLORIC). 3. INJECT DISINFECTANT (FREE CHLORINE IN LIQUID, POWDER, TABLET OR GAS FORM) THROUGHOUT SYSTEM TO OBTAIN INJECT DISINFECTANT (FREE CHLORINE IN LIQUID, POWDER, TABLET OR GAS FORM) THROUGHOUT SYSTEM TO OBTAIN 50 TO 80 MG/L RESIDUAL. 4. BLEED WATER FROM OUTLETS TO ENSURE DISTRIBUTION AND TEST FOR DISINFECTANT RESIDUAL AT MINIMUM 15 BLEED WATER FROM OUTLETS TO ENSURE DISTRIBUTION AND TEST FOR DISINFECTANT RESIDUAL AT MINIMUM 15 PERCENT OF OUTLETS. 5. MAINTAIN DISINFECTANT IN SYSTEM FOR 24 HOURS. MAINTAIN DISINFECTANT IN SYSTEM FOR 24 HOURS. 6. TEST FOR DISINFECTANT RESIDUAL. IF FINAL DISINFECTANT RESIDUAL TESTS LESS THAN 25 MG/L, REPEAT TREATMENT. TEST FOR DISINFECTANT RESIDUAL. IF FINAL DISINFECTANT RESIDUAL TESTS LESS THAN 25 MG/L, REPEAT TREATMENT. 7. FLUSH DISINFECTANT FROM SYSTEM UNTIL RESIDUAL IS EQUAL TO THAT OF INCOMING WATER OR 1.0 MG/L. FLUSH DISINFECTANT FROM SYSTEM UNTIL RESIDUAL IS EQUAL TO THAT OF INCOMING WATER OR 1.0 MG/L. 8. TAKE SAMPLES NO SOONER THAN 24 HOURS AFTER FLUSHING FROM 10 PERCENT OF OUTLETS AND FROM WATER TAKE SAMPLES NO SOONER THAN 24 HOURS AFTER FLUSHING FROM 10 PERCENT OF OUTLETS AND FROM WATER ENTRY. ANALYZE IN ACCORDANCE WITH AWWA C651. REPEAT ENTIRE PROCEDURE IF CONTAMINATION REMAINS. 9. DOCUMENT DISINFECTION AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. DOCUMENT DISINFECTION AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. G. ALL PIPING SHALL BE LABELED IN ACCORDANCE WITH ASTM STANDARD A13.1. LABELS SHALL INCLUDE PIPING SERVICE ALL PIPING SHALL BE LABELED IN ACCORDANCE WITH ASTM STANDARD A13.1. LABELS SHALL INCLUDE PIPING SERVICE (COLD WATER, HOT WATER, HOT WATER RETURN, VENT, ETC.), SIZE, AND DIRECTION OF FLOW. H. THE FINISHED FLOOR OF ALL AREAS SERVED BY A FLOOR DRAIN SHALL BE SLOPED A MINIMUM OF 1/16" PER FOOT THE FINISHED FLOOR OF ALL AREAS SERVED BY A FLOOR DRAIN SHALL BE SLOPED A MINIMUM OF 1/16" PER FOOT DOWNWARD TOWARD THE FLOOR DRAIN. THE SLOPE SHALL BE CONTINUOUS AND CONSISTENT FOR THE ENTIRE AREA BOUND BY THE ENCLOSING WALLS UNLESS OTHERWISE INDICATED IN THE ARCHITECTURAL OR FOUNDATION PLANS. THE TOP OF THE FLOOR DRAIN STRAINER SHALL BE THE LOWEST POINT IN THE SLOPED AREA, SHALL BE INSTALLED LEVEL, AND SHALL BE INSTALLED FLUSH WITH THE SURROUNDING FINISHED FLOOR. COORDINATE WITH GC. I. COORDINATE ALL REQUIRED WALL, FLOOR, CEILING, AND ROOF PENETRATION LOCATIONS AND SIZES WITH COORDINATE ALL REQUIRED WALL, FLOOR, CEILING, AND ROOF PENETRATION LOCATIONS AND SIZES WITH THE GC PRIOR TO CONSTRUCTION. GC SHALL PROVIDE ALL REQUIRED FRAMED OPENINGS, HEADERS, MASONRY OPENINGS, LINTELS, ETC. AS NECESSARY. J. COORDINATE ALL PIPE & FIXTURE LOCATIONS, SIZES, AND ROUTING WITH GC PRIOR TO CONSTRUCTION. COORDINATE ALL PIPE & FIXTURE LOCATIONS, SIZES, AND ROUTING WITH GC PRIOR TO CONSTRUCTION. GC SHALL PROVIDE A CLEAR PATH THROUGH FRAMING AND MASONRY COMPONENTS TO ACCOMMODATE PIPE ROUTING. K. CONTRACTOR SHALL REFER TO ARCHITECTURAL PLANS FOR PHASING PLAN.CONTRACTOR SHALL REFER TO ARCHITECTURAL PLANS FOR PHASING PLAN.
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A. GENERAL  GENERAL  1. ALL WORK SHALL CONFORM TO THE LATEST EDITIONS OF THE INTERNATIONAL CODE AND ALL LOCAL ALL WORK SHALL CONFORM TO THE LATEST EDITIONS OF THE INTERNATIONAL CODE AND ALL LOCAL ORDINANCES AS ADOPTED BY THE LOCAL JURISDICTION. 2. CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR NECESSARY FOR THE COMPLETE CONTRACTOR SHALL PROVIDE ALL MATERIALS AND LABOR NECESSARY FOR THE COMPLETE INSTALLATION AND OPERATION OF THE SYSTEMS INDICATED ON THE CONTRACT DOCUMENTS AND DRAWINGS EVEN IF NOT SPECIFICALLY SHOWN. 3. THE DRAWINGS ARE, IN PART, DIAGRAMMATIC AND DO NOT ALWAYS SHOW ALL NECESSARY MATERIALS THE DRAWINGS ARE, IN PART, DIAGRAMMATIC AND DO NOT ALWAYS SHOW ALL NECESSARY MATERIALS AND EQUIPMENT TO SCALE OR IN EXACT LOCATIONS. IT IS THE CONTRACTORS RESPONSIBILITY TO CHECK ALL MEASUREMENTS, COORDINATE ALL WORK WITH OTHER TRADES, REVIEW ALL ARCHITECTURAL AND STRUCTURAL DRAWINGS, AND VISIT THE JOBSITE TO MAKE APPROPRIATE MEASUREMENTS. 4. CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND INSPECTIONS AND SHALL PAY ALL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND INSPECTIONS AND SHALL PAY ALL ASSOCIATED FEES FOR SCOPE OF WORK. 5. WHEN THE SPECIFICATIONS OR DRAWINGS ARE UNCLEAR OR IN CONFLICT WITH CODES OR OTHER WHEN THE SPECIFICATIONS OR DRAWINGS ARE UNCLEAR OR IN CONFLICT WITH CODES OR OTHER TRADES, THE CONTRACTOR SHALL BRING THIS TO THE ATTENTION OF THE ENGINEER FOR CLARIFICATION BEFORE SUBMITTING A BID. 6. SUBMITTALS AND SHOP DRAWINGS FOR ALL EQUIPMENT, MATERIALS, AND ACCESSORIES SHALL BE SUBMITTALS AND SHOP DRAWINGS FOR ALL EQUIPMENT, MATERIALS, AND ACCESSORIES SHALL BE PROVIDED TO THE OWNER AND ENGINEER FOR REVIEW AND COMMENT PRIOR TO ORDER, MANUFACTURE, FABRICATION, AND INSTALLATION. FAILURE TO DO SO SHALL NOT RELIEVE THIS CONTRACTOR OF THE RESPONSIBILITY, CONSEQUENCES, AND POSSIBLE COSTS OF SUCH ACTION OR LACK OF ACTION REGARDLESS OF ANY AND ALL ERRORS OR OMISSIONS ON THESE DOCUMENTS. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTOR'S FAILURE TO COMPLY WITH THIS ITEM. IF SUBSTITUTIONS FOR SPECIFIED ITEMS ARE MADE, IT IS THIS CONTRACTOR'S RESPONSIBILITY TO PROVE PERFORMANCE, COMPATIBILITY, AND CONFORMANCE WITH THE ORIGINAL DESIGN AND SPECIFICATIONS. RE-DESIGN BY THIS ENGINEER TO ACCOMMODATE SUBSTITUTIONS SHALL NOT BE PERFORMED. OTHERWISE, IT WILL BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. 7. ALL ACTUAL EQUIPMENT, MATERIALS, AND ACCESSORIES TO BE INSTALLED SHALL BE FULLY ALL ACTUAL EQUIPMENT, MATERIALS, AND ACCESSORIES TO BE INSTALLED SHALL BE FULLY COORDINATED WITH THE ELECTRICAL, PLUMBING, CIVIL, STRUCTURAL, AND ARCHITECTURAL CONTRACTORS PRIOR TO ORDER, MANUFACTURE, FABRICATION, AND INSTALLATION. THIS INCLUDES BUT IS NOT LIMITED TO ELECTRICAL DATA, WEIGHTS, PLUMBING REQUIREMENTS, DIMENSIONS, PENETRATIONS, ETC. FAILURE TO DO SO SHALL NOT RELIEVE THIS CONTRACTOR OF THE RESPONSIBILITY, CONSEQUENCES, AND POSSIBLE COSTS OF SUCH ACTION OR LACK OF ACTION REGARDLESS OF ANY AND ALL ERRORS OR OMISSIONS ON THESE DOCUMENTS. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTORS FAILURE TO COMPLY WITH THIS ITEM. 8. ANY AND ALL DEVIATIONS FROM THE DESIGN DOCUMENTS WITHOUT THIS ENGINEER'S APPROVAL ANY AND ALL DEVIATIONS FROM THE DESIGN DOCUMENTS WITHOUT THIS ENGINEER'S APPROVAL INDICATES ACCEPTANCE BY THIS CONTRACTOR AND/OR OWNER FOR THE RESPONSIBILITY OF THE PERFORMANCE OF THE SYSTEM AFFECTED. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR ANY COSTS ASSOCIATED WITH THIS CONTRACTOR'S FAILURE TO FOLLOW THE DESIGN DOCUMENTS. IF MODIFICATIONS TO THE SPECIFIED DESIGN ARE MADE, IT IS THIS CONTRACTOR'S RESPONSIBILITY TO PROVE PERFORMANCE, COMPATIBILITY, AND CONFORMANCE WITH THE ORIGINAL DESIGN AND SPECIFICATIONS. RE-DESIGN BY THIS  ENGINEER TO ACCOMMODATE MODIFICATIONS SHALL NOT BE PERFORMED. OTHERWISE, IT WILL  BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. SITE VISITS, INSPECTIONS, CALCULATIONS, COORDINATION, ETC. PERFORMED BY THIS ENGINEER TO INVESTIGATE PROBLEMS ASSOCIATED WITH DESIGN DEVIATIONS WILL ALSO BE CONSIDERED ADDITIONAL WORK FOR WHICH COMPENSATION WILL BE REQUIRED. 9. ANY ERRORS OR OMISSIONS ON THESE DOCUMENTS SHALL BE IMMEDIATELY BROUGHT TO THE ANY ERRORS OR OMISSIONS ON THESE DOCUMENTS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ENGINEER FOR REVIEW AND CORRECTION. 10. THE CONSTRUCTION DOCUMENTS ARE COMPRISED OF BOTH DRAWINGS AND SPECIFICATIONS (PROJECT MANUAL). THE THE CONSTRUCTION DOCUMENTS ARE COMPRISED OF BOTH DRAWINGS AND SPECIFICATIONS (PROJECT MANUAL). THE GENERAL CONTRACTOR SHALL NOT BREAK OUT SECTIONS TO SUB-CONTRACTORS OR VENDORS. 11. THE CONTRACTOR IS RESPONSIBLE RESPONSIBLE FOR COORDINATING WORK OF ALL TRADES TO INSURE A USABLE & THE CONTRACTOR IS RESPONSIBLE RESPONSIBLE FOR COORDINATING WORK OF ALL TRADES TO INSURE A USABLE & FUNCTIONAL END PRODUCT. ANY CONFLICTS BETWEEN THE DRAWINGS AND SPECIFICATIONS SHALL BE CLARIFIED BY THE ARCHITECT/ENGINEER. IF NO CLARIFICATION IS ISSUED THE BIDDER SHALL BID THE MOST STRINGENT PRODUCT OR APPLICATION. 12. IF DISCREPANCIES ARE ENCOUNTERED BETWEEN THE DRAWINGS, DIAGRAMS, DESCRIPTIONS, NOTES, SYMBOLS, AND/OR IF DISCREPANCIES ARE ENCOUNTERED BETWEEN THE DRAWINGS, DIAGRAMS, DESCRIPTIONS, NOTES, SYMBOLS, AND/OR SPECIFICATIONS, THE MOST STRINGENT PRODUCT OR APPLICATION APPLIES IN ALL CASES. IF A COMPONENT, SYSTEM, EQUIPMENT, POINT, PROGRAM, ETC. IS LISTED IN ONE DOCUMENT BUT NOT ANOTHER, OR IF IT IS NECESSARY FOR THE OPERATION, IT SHALL BE PROVIDED AND INSTALLED. 13. THIS ENGINEER SHALL NOT BE HELD LIABLE FOR COSTS ASSOCIATED WITH ERRORS AND/OR THIS ENGINEER SHALL NOT BE HELD LIABLE FOR COSTS ASSOCIATED WITH ERRORS AND/OR OMISSIONS ON THESE DOCUMENTS IN EXCESS OF THE COST AND/OR TIME FOR THIS ENGINEER TO CORRECT THE DOCUMENTS. IN ANY CASE, THE LIMIT OF LIABILITY FOR THIS ENGINEER SHALL BE NO MORE THAN THE COST OF THIS ENGINEER'S INDIVIDUAL FEE, REGARDLESS OF THE TOTAL DESIGN FEE CHARGED FOR THE SET OF CONSTRUCTION DOCUMENTS. 14. TO THE FULLEST EXTENT PERMITTED BY LAW, THE TOTAL LIABILITY IN THE AGGREGATE, OF THIS TO THE FULLEST EXTENT PERMITTED BY LAW, THE TOTAL LIABILITY IN THE AGGREGATE, OF THIS ENGINEER AND THIS ENGINEER'S OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, AND INDEPENDENT PROFESSIONAL ASSOCIATES, AND ANY OF THEM, TO OWNER AND ANY ONE CLAIMING BY, THROUGH OR UNDER OWNER, FOR ANY AND ALL INJURIES, CLAIMS, LOSSES, EXPENSES, OR DAMAGES WHATSOEVER ARISING OUT OF OR IN ANY WAY RELATED TO THIS ENGINEER'S SERVICES, THE PROJECT OR THESE DOCUMENTS, FROM ANY CAUSE OR CAUSES WHATSOEVER, INCLUDING BUT NOT LIMITED TO, THE NEGLIGENCE, ERRORS, OMISSIONS, STRICT LIABILITY, BREACH OF CONTRACT, MISREPRESENTATION, OR BREACH OF WARRANTY OF THIS  ENGINEER; OR THIS ENGINEER'S OFFICERS, DIRECTORS, EMPLOYEES, AGENTS OR INDEPENDENT PROFESSIONAL ASSOCIATES, OR ANY OF THEM, SHALL NOT EXCEED THE TOTAL COMPENSATION RECEIVED BY THIS ENGINEER FOR SERVICES PROVIDED. 15. THE USE OF THESE DOCUMENTS FOR CONSTRUCTION SIGNIFIES THIS OWNER, TENANT, AND THE USE OF THESE DOCUMENTS FOR CONSTRUCTION SIGNIFIES THIS OWNER, TENANT, AND CONTRACTORS AGREEMENT WITH THE ABOVE REQUIREMENTS REGARDLESS OF ANY OTHER PRIOR, CURRENT, OR FUTURE AGREEMENT AND/OR CONTRACT. B. DUCTWORK DUCTWORK 1. ALL DUCT SIZES ON THE PLANS ARE CLEAR, INSIDE DIMENSIONS. ALL DUCT SIZES ON THE PLANS ARE CLEAR, INSIDE DIMENSIONS. 2. TURNING VANES SHALL BE INSTALLED IN ALL RECTANGULAR/SQUARE ELBOWS AND TEES 45° OR TURNING VANES SHALL BE INSTALLED IN ALL RECTANGULAR/SQUARE ELBOWS AND TEES 45° OR LARGER. 3. ALL INTERIOR AND EXTERIOR EXPOSED DUCTWORK SHALL BE SHEET METAL CONSTRUCTION. ALL INTERIOR AND EXTERIOR EXPOSED DUCTWORK SHALL BE SHEET METAL CONSTRUCTION. CONCEALED DUCTWORK MAY BE SHEET METAL OR FLEXIBLE CONSTRUCTION AS INDICATED. 4. ALL EXHAUST DUCTWORK SHALL BE SHEET METAL CONSTRUCTION. FLEXIBLE DUCTWORK IS NOT ALL EXHAUST DUCTWORK SHALL BE SHEET METAL CONSTRUCTION. FLEXIBLE DUCTWORK IS NOT ACCEPTABLE. 5. ALL SHEET METAL DUCT CONNECTIONS TO ANY FAN POWERED EQUIPMENT SHALL BE MADE WITH ALL SHEET METAL DUCT CONNECTIONS TO ANY FAN POWERED EQUIPMENT SHALL BE MADE WITH FLEXIBLE DUCT CONNECTORS 3" MIN/6" MAX IN LENGTH. 6. LOW PRESSURE DUCTWORK (ALL EXHAUST UNLESS OTHERWISE NOTED, ALL RETURN, ALL OUTDOOR LOW PRESSURE DUCTWORK (ALL EXHAUST UNLESS OTHERWISE NOTED, ALL RETURN, ALL OUTDOOR AIR, AND ALL SUPPLY DOWNSTREAM OF ALL VAV BOXES) a. ALL SUPPLY DUCTWORK, RETURN DUCTWORK, AND EXHAUST DUCTWORK SHALL BE  ALL SUPPLY DUCTWORK, RETURN DUCTWORK, AND EXHAUST DUCTWORK SHALL BE  CONSTRUCTED TO 2" WG PRESSURE CLASS STANDARDS AND SHALL CONFORM TO THE LATEST EDITIONS OF THE SMACNA DUCT CONSTRUCTION STANDARDS. b. ALL SUPPLY, RETURN, AND EXHAUST DUCTWORK SHALL BE GALVANIZED SHEET METAL ALL SUPPLY, RETURN, AND EXHAUST DUCTWORK SHALL BE GALVANIZED SHEET METAL CONSTRUCTION UNLESS OTHERWISE NOTED IN THIS SECTION. SHEET METAL GAUGE SHALL BE AS PER SMACNA DUCT CONSTRUCTION STANDARDS (28 GAUGE OR LESS DEPENDING ON SIZE AND SHAPE). 30 GAUGE OR HIGHER SHEET METAL DUCT IS NOT ACCEPTABLE. c. FLEXIBLE DUCTWORK FLEXIBLE DUCTWORK c.1. WHERE CONCEALED, FLEXIBLE DUCTWORK MAY BE USED IN LIEU OF SHEET METAL WHERE CONCEALED, FLEXIBLE DUCTWORK MAY BE USED IN LIEU OF SHEET METAL CONSTRUCTION FOR THE FINAL CONNECTION TO SUPPLY AND RETURN CEILING GRILLES. c.2. FLEXIBLE DUCT CONNECTIONS SHALL BE NO GREATER THAN 6 FT IN LENGTH. FLEXIBLE DUCT CONNECTIONS SHALL BE NO GREATER THAN 6 FT IN LENGTH. c.3. FLEXIBLE DUCT SHALL BE INSTALLED AS STRAIGHT AS POSSIBLE IN ACCORDANCE WITH THE FLEXIBLE DUCT SHALL BE INSTALLED AS STRAIGHT AS POSSIBLE IN ACCORDANCE WITH THE PLANS AND SHALL HAVE NO KINKS OR DRASTIC BENDS. d. ALL ROUND SUPPLY BRANCH CONNECTIONS SHALL BE MADE AT 45 , WITH A BOOT TAP AND ALL ROUND SUPPLY BRANCH CONNECTIONS SHALL BE MADE AT 45°, WITH A BOOT TAP ANDSQUARE (RECTANGULAR) TO ROUND TRANSITION, OR WITH A CONICAL CONNECTION. ALL SQUARE (RECTANGULAR) SUPPLY BRANCH CONNECTIONS SHALL BE MADE WITH BOOT TAPS. 90° STRAIGHTTAPS AND SQUARE (RECTANGULAR) TO ROUND TAPS ARE NOT ACCEPTABLE. e. ROUND MAIN DUCTS (601-2,000 FPM) ROUND MAIN DUCTS (601-2,000 FPM) e.1. ALL ROUND ELBOWS SHALL BE FULL RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT ALL ROUND ELBOWS SHALL BE FULL RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT SHALL BE 1.5 TIMES THE DIAMETER OF THE DUCT). 90° ELBOWS SHALL BE 5 GOREMINIMUM. 60° ELBOWS SHALL BE 4 GORE MINIMUM. 45° ELBOWS SHALL BE 3 GOREMINIMUM. 30° AND SMALLER ANGLE ELBOWS MAY BE 2 GORE. SMOOTH DIESTAMPED/PRESSED ELBOWS ARE ACCEPTABLE. PLEATED AND ADJUSTABLE ELBOWS ARE NOT ACCEPTABLE. f. ROUND BRANCH DUCTS (0-600 FPM) ROUND BRANCH DUCTS (0-600 FPM) f.1. ROUND ELBOWS MAY BE SHORT RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT SHALL ROUND ELBOWS MAY BE SHORT RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT SHALL BE 1 TIME THE DIAMETER OF THE DUCT). 90° ELBOWS SHALL BE 4 GORE MINIMUM. 60°ELBOWS SHALL BE 3 GORE MINIMUM. 45° AND SMALLER ANGLE ELBOWS MAY BE 2 GORE.SMOOTH DIE STAMPED/PRESSED ELBOWS ARE ACCEPTABLE IN CONCEALED AREAS AND/OR WHEN THE DUCT IS EXTERNALLY INSULATED. PLEATED AND ADJUSTABLE ELBOWS ARE NOT ACCEPTABLE. g. CONCEALED AND/OR EXTERNALLY INSULATED ROUND SHEET METAL DUCT MAY BE SPIRAL OR CONCEALED AND/OR EXTERNALLY INSULATED ROUND SHEET METAL DUCT MAY BE SPIRAL OR LONGITUDINAL SEAM. BUTT WELD, LAP WELD, OR GROOVED SEAM PIPE LOCK/FLAT LOCK IS ACCEPTABLE FOR LONGITUDINAL SEAMS. SNAPLOCK SEAMS SHALL ONLY BE USED FOR POSITIVE PRESSURE DUCT. EXPOSED ROUND AND OVAL SHEET METAL DUCT SHALL BE SPIRAL SEAM. EXPOSED ROUND AND OVAL SPIRAL SHEET METAL DUCT BRANCHES SHALL BE CONICAL TEES OR WYE FITTINGS AS DESIGNED. TAKEOFFS ARE NOT ACCEPTABLE. h. ALL EXTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH ALL EXTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH MASTIC AND TAPED OVER WITH DUCT TAPE. ALL INTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH MASTIC AND THE EXTERIOR SURFACE WIPED CLEAN TO PROVIDE A FINISHED APPEARANCE. i. ALL SQUARE AND RECTANGULAR VOLUME DAMPERS SHALL BE OPPOSED BLADE TYPE. ALL SQUARE AND RECTANGULAR VOLUME DAMPERS SHALL BE OPPOSED BLADE TYPE. j. VOLUME DAMPERS SHALL BE INSTALLED IN ALL BRANCH DUCTWORK (DUCTWORK LEADING VOLUME DAMPERS SHALL BE INSTALLED IN ALL BRANCH DUCTWORK (DUCTWORK LEADING DIRECTLY TO AN OUTLET) WHETHER THEY ARE SHOWN IN PLAN OR NOT AND REGARDLESS OF WHETHER THE OUTLET GRILLE OR DIFFUSER IS SPECIFIED WITH A DAMPER.  BRANCH VOLUME DAMPERS SHALL BE INSTALL A MINIMUM OF 3 DUCT DIAMETERS (OR 3 TIMES THE LARGEST DUCT DIMENSION) DOWNSTREAM OF THE NEAREST FITTING WHERE SPACE AND ACCESS ALLOWS. k. CONCEALED DUCTWORK SHALL BE BRIGHT FINISH GALVANIZED STEEL. EXPOSED DUCTWORK SHALL CONCEALED DUCTWORK SHALL BE BRIGHT FINISH GALVANIZED STEEL. EXPOSED DUCTWORK SHALL BE PAINT GRIP FINISH GALVANIZED STEEL SUITABLE FOR FIELD PAINTING. l. EXTERIOR DUCTWORK SHALL BE PAINTED WITH A RUST PREVENTATIVE PRIMER AND TWO EXTERIOR DUCTWORK SHALL BE PAINTED WITH A RUST PREVENTATIVE PRIMER AND TWO TOPCOATS OF FINISH PAINT. ROOFTOP DUCTWORK SHALL BE PAINTED BRIGHT WHITE. 7. MEDIUM PRESSURE DUCTWORK (SUPPLY UPSTREAM OF ALL VAV BOXES) MEDIUM PRESSURE DUCTWORK (SUPPLY UPSTREAM OF ALL VAV BOXES) a. ALL DUCTWORK UPSTREAM OF VAV BOXES SHALL BE CONSTRUCTED TO 4" WG PRESSURE CLASS ALL DUCTWORK UPSTREAM OF VAV BOXES SHALL BE CONSTRUCTED TO 4" WG PRESSURE CLASS STANDARDS AND SHALL CONFORM TO THE LATEST EDITIONS OF THE SMACNA DUCT CONSTRUCTION STANDARDS. b. ALL SUPPLY DUCTWORK SHALL BE GALVANIZED SHEET METAL CONSTRUCTION. SHEET METAL ALL SUPPLY DUCTWORK SHALL BE GALVANIZED SHEET METAL CONSTRUCTION. SHEET METAL GAUGE SHALL BE AS PER SMACNA DUCT CONSTRUCTION STANDARDS (26 GAUGE OR LESS DEPENDING ON SIZE AND SHAPE). 28 GAUGE OR HIGHER SHEET METAL DUCT IS NOT ACCEPTABLE. c. ALL ROUND AND OVAL DUCT SHALL BE SPIRAL SEAM.  ALL ROUND AND OVAL DUCT SHALL BE SPIRAL SEAM.  d. ROUND AND OVAL SHEET METAL DUCT BRANCHES SHALL BE CONICAL TEES OR WYE FITTINGS AS ROUND AND OVAL SHEET METAL DUCT BRANCHES SHALL BE CONICAL TEES OR WYE FITTINGS AS DESIGNED. TAKEOFFS ARE NOT ACCEPTABLE. e. ALL ROUND AND OVAL ELBOWS SHALL BE FULL RADIUS TYPE (THE CENTER LINE RADIUS OF ALL ROUND AND OVAL ELBOWS SHALL BE FULL RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT SHALL BE 1.5 TIMES THE DIAMETER OF THE DUCT). 90° ELBOWS SHALL BE 5 GOREMINIMUM. 60° ELBOWS SHALL BE 4 GORE MINIMUM. 45° ELBOWS SHALL BE 3 GORE MINIMUM.30° AND SMALLER ANGLE ELBOWS MAY BE 2 GORE. SMOOTH DIE STAMPED/PRESSED ELBOWSARE ACCEPTABLE. PLEATED AND ADJUSTABLE ELBOWS ARE NOT ACCEPTABLE. f. ALL EXTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH ALL EXTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH MASTIC AND TAPED OVER WITH DUCT TAPE.  ALL INTERNALLY INSULATED SHEET METAL DUCTWORK JOINTS SHALL BE SEALED AIRTIGHT WITH MASTIC AND THE EXTERIOR SURFACE WIPED CLEAN TO PROVIDE A FINISHED APPEARANCE. g. CONCEALED DUCTWORK SHALL BE BRIGHT FINISH GALVANIZED STEEL. EXPOSED DUCTWORK SHALL CONCEALED DUCTWORK SHALL BE BRIGHT FINISH GALVANIZED STEEL. EXPOSED DUCTWORK SHALL BE PAINT GRIP FINISH GALVANIZED STEEL SUITABLE FOR FIELD PAINTING. C. DUCT INSULATION DUCT INSULATION 1. ALL SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE ALL SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE INSULATED. 2. ALL INTERIOR AND EXTERIOR EXPOSED SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE ALL INTERIOR AND EXTERIOR EXPOSED SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE SHEET METAL CONSTRUCTION AND SHALL BE INTERNALLY INSULATED. 3. ALL CONCEALED SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK ALL CONCEALED SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE EXTERNALLY INSULATED, UNLESS INTERNALLY LINED. 4. INTERNAL DUCT INSULATION INTERNAL DUCT INSULATION a. WHERE INDICATED ON THE PLANS, SHEET METAL DUCTWORK SHALL BE INTERNALLY LINED WITH WHERE INDICATED ON THE PLANS, SHEET METAL DUCTWORK SHALL BE INTERNALLY LINED WITH INSULATION.  b. WHEN INSTALLED IN FULLY CONDITIONED SPACES AND RETURN AIR PLENUMS WITHIN THE WHEN INSTALLED IN FULLY CONDITIONED SPACES AND RETURN AIR PLENUMS WITHIN THE INSULATED AND/OR CONDITIONED ENVELOPE, INTERNAL INSULATION SHALL BE 1" THICK UNLESS OTHERWISE SPECIFIED. c. WHEN INSTALLED IN UNCONDITIONED SPACES OUTSIDE OF THE INSULATED AND/OR CONDITIONED WHEN INSTALLED IN UNCONDITIONED SPACES OUTSIDE OF THE INSULATED AND/OR CONDITIONED ENVELOPE, INTERNAL INSULATION SHALL BE 1-1/2" THICK UNLESS OTHERWISE SPECIFIED. d. WHEN INSTALLED EXTERIOR TO THE BUILDING ENVELOPE, INTERNAL INSULATION SHALL BE 2" WHEN INSTALLED EXTERIOR TO THE BUILDING ENVELOPE, INTERNAL INSULATION SHALL BE 2" THICK UNLESS OTHERWISE SPECIFIED. e. THE FIRST 10'-0" OF RECTANGULAR/SQUARE SHEET METAL DUCT UPSTREAM OR DOWNSTREAM THE FIRST 10'-0" OF RECTANGULAR/SQUARE SHEET METAL DUCT UPSTREAM OR DOWNSTREAM OF ANY FAN SHALL BE INTERNALLY INSULATED WHETHER OR NOT INDICATED IN PLAN. f. THE FIRST 10'-0" OF RECTANGULAR/SQUARE SHEET METAL DUCT DOWNSTREAM OF ANY VAV THE FIRST 10'-0" OF RECTANGULAR/SQUARE SHEET METAL DUCT DOWNSTREAM OF ANY VAV BOX SHALL BE INTERNALLY INSULATED WHETHER OR NOT INDICATED IN PLAN. 5. ALL SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE ALL SHEET METAL AND FLEXIBLE SUPPLY, RETURN, AND OUTDOOR AIR DUCTWORK SHALL BE EXTERNALLY INSULATED WITH 2" THICK INSULATION (R-6.0), UNLESS INTERNALLY LINED, INCLUDING SUPPLY AND RETURN GRILLE COLLARS AND PANS. ALL JOINTS SHALL BE SEALED. D. PIPE INSULATION PIPE INSULATION 1. ALL CONDENSATE PIPING WITHIN THE BUILDING ENVELOPE, INCLUDING PRIMARY AND SECONDARY ALL CONDENSATE PIPING WITHIN THE BUILDING ENVELOPE, INCLUDING PRIMARY AND SECONDARY LINES, SHALL BE INSULATED WITH 1/2" THICK PIPE INSULATION. ALL JOINTS SHALL BE SEALED. 2. REFRIGERANT SUCTION PIPING LESS THAN 1-1/2" SHALL BE INSULATED WITH 1/2" THICK FLEXIBLE REFRIGERANT SUCTION PIPING LESS THAN 1-1/2" SHALL BE INSULATED WITH 1/2" THICK FLEXIBLE CELLULAR INSULATION. PIPING 1-1/2" OR LARGER SHALL BE INSULATED WITH 1" THICK INSULATION. ALL JOINTS SHALL BE SEALED. LIQUID LINES SHALL BE INSULATED WHEN INSTALLED WITHIN THE BUILDING IN UNCONDITIONED SPACES OUTSIDE OF THE INSULATED AND/OR CONDITIONED ENVELOPE. 3. EXPOSED EXTERIOR PIPE INSULATION SHALL BE JACKETED WITH ALUMINUM AND SEALED WEATHER EXPOSED EXTERIOR PIPE INSULATION SHALL BE JACKETED WITH ALUMINUM AND SEALED WEATHER TIGHT. 4. EXPOSED PIPE INSULATION AT INTERIOR AREAS SHALL BE JACKETED WITH PVC INSULATION EXPOSED PIPE INSULATION AT INTERIOR AREAS SHALL BE JACKETED WITH PVC INSULATION JACKETING. JACKETING SHALL BE FACTORY FINISHED. 5. ALL HOT WATER PIPING 1-1/4" AND SMALLER SHALL BE INSULATED WITH 1-1/2" THICK PIPE ALL HOT WATER PIPING 1-1/4" AND SMALLER SHALL BE INSULATED WITH 1-1/2" THICK PIPE INSULATION. ALL HOT WATER PIPING 1-1/2" AND LARGER SHALL BE INSULATED WITH 2" THICK PIPE INSULATION. ALL JOINTS SHALL BE SEALED. 6. ALL CHILLED WATER PIPING SHALL BE INSULATED WITH 1.5" THICK PIPE INSULATION. EXTERIOR PIPE ALL CHILLED WATER PIPING SHALL BE INSULATED WITH 1.5" THICK PIPE INSULATION. EXTERIOR PIPE SHALL BE JACKETED WITH ALUMINUM AND SEALED WEATHER TIGHT. 7. EXTERIOR CHILLED WATER PIPING SHALL BE HEAT TRACED WITH A MINIMUM OF 3 WATTS PER LINEAR EXTERIOR CHILLED WATER PIPING SHALL BE HEAT TRACED WITH A MINIMUM OF 3 WATTS PER LINEAR FOOT OF PIPE. 8. ALL FITTINGS, JOINTS, ELBOWS, VALVES, ETC. SHALL BE INSULATED. ALL FITTINGS, JOINTS, ELBOWS, VALVES, ETC. SHALL BE INSULATED. E. HOT AND CHILLED HYDRONIC WATER PIPING HOT AND CHILLED HYDRONIC WATER PIPING 1. THE FOLLOWING MATERIALS ARE ACCEPTABLE FOR ABOVE GROUND HOT AND CHILLED WATER PIPING: THE FOLLOWING MATERIALS ARE ACCEPTABLE FOR ABOVE GROUND HOT AND CHILLED WATER PIPING: a. SCHEDULE 40 STEEL. MATCH EXISTING PIPE TYPE, JOINING, AND FITTING METHODS. SCHEDULE 40 STEEL. MATCH EXISTING PIPE TYPE, JOINING, AND FITTING METHODS. 2. HOT AND CHILLED WATER PIPING, VALVES, FITTINGS, COMPONENTS, AND ACCESSORIES SHALL BE HOT AND CHILLED WATER PIPING, VALVES, FITTINGS, COMPONENTS, AND ACCESSORIES SHALL BE RATED FOR 150 PSI PRESSURE CLASS MINIMUM. 3. ALL ELBOWS SHALL BE LONG RADIUS TYPE. ALL ELBOWS SHALL BE LONG RADIUS TYPE. 4. ALL PIPING CONNECTIONS AT MOTORIZED EQUIPMENT SHALL HAVE BRAIDED STAINLESS STEEL ALL PIPING CONNECTIONS AT MOTORIZED EQUIPMENT SHALL HAVE BRAIDED STAINLESS STEEL FLEXIBLE CONNECTIONS. F. VALVES VALVES 1. ALL MANUAL ISOLATION VALVES SHALL BE FULL PORT BALL VALVES OR GATE VALVES FOR ALL LINE ALL MANUAL ISOLATION VALVES SHALL BE FULL PORT BALL VALVES OR GATE VALVES FOR ALL LINE SIZES 4" OR SMALLER. BUTTERFLY VALVES MAY BE USED FOR LINES LARGER THAN 4". 2. ALL MODULATING, 2-WAY MOTORIZED CONTROL VALVES SHALL BE SHALL BE RATED FOR SPECIFIED ALL MODULATING, 2-WAY MOTORIZED CONTROL VALVES SHALL BE SHALL BE RATED FOR SPECIFIED FLOW AND SHALL BE NO MORE THAN ONE SIZE LESS THAN THE BRANCH LINE SIZE. VALVES SHALL HAVE INTEGRAL TEMPERATURE/PRESSURE PORTS WHEN AVAILABLE. INSTALL BALANCING VALVES AS DETAILED. 3. TRIPLE DUTY VALVES SHALL HAVE A MINIMUM PRESSURE DROP OF 3 FT OR LESS. TRIPLE DUTY VALVES SHALL HAVE A MINIMUM PRESSURE DROP OF 3 FT OR LESS. G. REFRIGERANT PIPING REFRIGERANT PIPING 1. ALL REFRIGERANT PIPING 1-3/8" AND SMALLER SHALL BE TYPE L-ACR OR TYPE K-ACR HARD ALL REFRIGERANT PIPING 1-3/8" AND SMALLER SHALL BE TYPE L-ACR OR TYPE K-ACR HARD DRAWN OR SOFT (AS INDICATED) COPPER UL RATED FOR 700 PSI AT 250°F AND CONFORMING TOASTM STANDARD B280. 2. ALL REFRIGERANT PIPING LARGER THAN 1-3/8" AND 2-5/8" OR LESS SHALL BE TYPE K-ACR ALL REFRIGERANT PIPING LARGER THAN 1-3/8" AND 2-5/8" OR LESS SHALL BE TYPE K-ACR HARD DRAWN OR SOFT (AS INDICATED) COPPER UL RATED TO 700 PSI AT 250°F AND CONFORMINGTO ASTM STANDARD B280. 3. ALL REFRIGERANT PIPE FITTINGS SHALL BE WROT COPPER UL RATED TO 700 PSI AT 250 F AND ALL REFRIGERANT PIPE FITTINGS SHALL BE WROT COPPER UL RATED TO 700 PSI AT 250°F ANDSHALL MEET ANSI/ASME STANDARD B16.22 AND NSF 61G. 4. ALL STRAIGHT RUNS OF REFRIGERANT PIPING SHALL BE SLOPED 1/8" PER FOOT MIN IN THE ALL STRAIGHT RUNS OF REFRIGERANT PIPING SHALL BE SLOPED 1/8" PER FOOT MIN IN THE DIRECTION OF FLOW. 5. IF SOFT COPPER TUBING IS USED, IT SHALL BE INSTALLED AS STRAIGHT AS POSSIBLE WITHOUT IF SOFT COPPER TUBING IS USED, IT SHALL BE INSTALLED AS STRAIGHT AS POSSIBLE WITHOUT EXCESSIVE BENDS, KINKS, OR OTHER OBSTRUCTIONS. H. THERMOSTATS SHALL BE DIGITAL DISPLAY AND SHALL BE COMPATIBLE WITH THE CONTROL SYSTEM. THERMOSTATS SHALL BE DIGITAL DISPLAY AND SHALL BE COMPATIBLE WITH THE CONTROL SYSTEM. LABEL ALL THERMOSTATS/WALL SENSORS TO THEIR ASSOCIATED VAV BOX. I. A CERTIFIED TEST AND BALANCE SHALL BE PERFORMED BY A CERTIFIED, 3RD PARTY TEST AND BALANCE A CERTIFIED TEST AND BALANCE SHALL BE PERFORMED BY A CERTIFIED, 3RD PARTY TEST AND BALANCE COMPANY.  1. AIR SYSTEMS AIR SYSTEMS 1.1. INDIVIDUAL GRILLES, INLETS, AND OUTLETS SHALL BE BALANCED TO WITHIN 10% OF THE DESIGN INDIVIDUAL GRILLES, INLETS, AND OUTLETS SHALL BE BALANCED TO WITHIN 10% OF THE DESIGN AIR FLOWS AND UNITS AND FANS SHALL BE BALANCED TO WITHIN 5% OF THE DESIGN AIR FLOWS. THE TEST AND BALANCE SHALL INCLUDE ALL EXHAUST FANS, SUPPLY FANS, SUPPLY GRILLES, RETURN GRILLES, EXHAUST GRILLES, FAN COILS, PACKAGED ROOFTOP UNITS, AIR HANDLERS, OUTDOOR AIR INTAKES, ETC. BUILDING SHALL BE BALANCED POSITIVE OR NEUTRAL WITH ALL FANS OPERATING. NEGATIVE AIR BALANCE SHALL NOT BE ACCEPTABLE. THE TEST AND BALANCE REPORT SHALL BE PROVIDED TO THE OWNER AND THIS ENGINEER FOR REVIEW AND COMMENT. 2. HYDRONIC SYSTEMS HYDRONIC SYSTEMS 2.1. ALL HYDRONIC SYSTEM COMPONENTS SHALL BE BALANCED TO SPECIFIED FLOWS. ALL HYDRONIC SYSTEM COMPONENTS SHALL BE BALANCED TO SPECIFIED FLOWS. 3. THE TEST AND BALANCE REPORT SHALL BE PROVIDED TO THE OWNER AND THIS ENGINEER FOR THE TEST AND BALANCE REPORT SHALL BE PROVIDED TO THE OWNER AND THIS ENGINEER FOR REVIEW AND COMMENT. J. ALL CONTROL COMPONENTS, ACCESSORIES, AND INTERCONNECTING WIRING SHALL BE PROVIDED AND ALL CONTROL COMPONENTS, ACCESSORIES, AND INTERCONNECTING WIRING SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR EXCEPT THAT ALL ASSOCIATED SMOKE AND FIRE ALARM WIRING SHALL BE PROVIDED AND INSTALLED BY THE FIRE ALARM CONTRACTOR. 120V POWER SHALL BE BROUGHT TO CONTROL COMPONENTS AS NECESSARY BY THE ELECTRICAL CONTRACTOR. COORDINATE ALL WORK WITH THE ELECTRICAL AND FIRE ALARM CONTRACTORS. K. ALL LINE VOLTAGE (120V, 240V, 460V, ETC.) CONTROLS (SWITCHES, TIME CLOCKS, ETC.), ACCESSORIES, ALL LINE VOLTAGE (120V, 240V, 460V, ETC.) CONTROLS (SWITCHES, TIME CLOCKS, ETC.), ACCESSORIES, AND INTERCONNECTING WIRING SHALL BE PROVIDED AND INSTALLED BY THE ELECTRICAL CONTRACTOR EXCEPT THAT ALL DAMPER ACTUATORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. ALL LOW VOLTAGE (24V, ETC.) CONTROLS (THERMOSTATS, ETC.), ACCESSORIES, AND INTERCONNECTING WIRING SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR EXCEPT THAT ALL ASSOCIATED SMOKE AND FIRE ALARM WIRING SHALL BE PROVIDED AND INSTALLED BY THE FIRE ALARM CONTRACTOR. COORDINATE ALL WORK WITH THE ELECTRICAL AND FIRE ALARM CONTRACTORS. L. REFRIGERANT SYSTEM TESTS REFRIGERANT SYSTEM TESTS 1. PRESSURE TEST PRESSURE TEST a. INTERCONNECTING PIPING INTERCONNECTING PIPING a.1. EVACUATE ALL REFRIGERANT FROM THE SYSTEM. EVACUATE ALL REFRIGERANT FROM THE SYSTEM. a.2. ISOLATE THE COMPONENT INTERCONNECTING PIPING AND CHARGE WITH DRY, OXYGEN FREE ISOLATE THE COMPONENT INTERCONNECTING PIPING AND CHARGE WITH DRY, OXYGEN FREE NITROGEN (OFN) TO 1.3 TIMES THE MAXIMUM ALLOWABLE PRESSURE OF THE SYSTEM COMPONENTS. MAINTAIN PRESSURE FOR 12 HOURS. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. b. ENTIRE SYSTEM ENTIRE SYSTEM b.1. EVACUATE ALL REFRIGERANT FROM THE SYSTEM. EVACUATE ALL REFRIGERANT FROM THE SYSTEM. b.2. CHARGE SYSTEM WITH DRY OFN TO THE MAXIMUM ALLOWABLE PRESSURE OF THE SYSTEM CHARGE SYSTEM WITH DRY OFN TO THE MAXIMUM ALLOWABLE PRESSURE OF THE SYSTEM COMPONENTS. MAINTAIN PRESSURE FOR 12 HOURS. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. 2. VACUUM TEST VACUUM TEST a. FOLLOWING SUCCESSFUL PRESSURE TESTING, EVACUATE THE SYSTEM TO 1500 MICRON. BREAK FOLLOWING SUCCESSFUL PRESSURE TESTING, EVACUATE THE SYSTEM TO 1500 MICRON. BREAK THE VACUUM WITH DRY OFN TO 1 BAR. REPEAT ONCE. b. CONTINUOUSLY EVACUATE THE SYSTEM TO BETWEEN 300 MICRON AND 500 MICRON FOR A CONTINUOUSLY EVACUATE THE SYSTEM TO BETWEEN 300 MICRON AND 500 MICRON FOR A MINIMUM OF 1 HOUR. INSPECT VACUUM PUMP FOR SIGNS OF MOISTURE DISCHARGE. CONTINUE EVACUATION AND INSPECT AT 1 HOUR INTERVALS UNTIL MOISTURE IS NOT PRESENT. c. MAINTAIN VACUUM FOR FOR 12 HOURS. IF LOSS OF VACUUM OCCURS, REPEAT TEST MAINTAIN VACUUM FOR FOR 12 HOURS. IF LOSS OF VACUUM OCCURS, REPEAT TEST PROCEDURE. 3. FOLLOWING SUCCESSFUL PRESSURE AND VACUUM TESTING, CHARGE SYSTEM WITH NEW REFRIGERANT. FOLLOWING SUCCESSFUL PRESSURE AND VACUUM TESTING, CHARGE SYSTEM WITH NEW REFRIGERANT. RECOVERED, RECYCLED, OR RECLAIMED REFRIGERANT SHALL BE TREATED TO REMOVE MOISTURE, OIL, ACID, AND PARTICULATE MATTER PRIOR TO USE. 4. DOCUMENT TESTING AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. DOCUMENT TESTING AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. M. CONDENSATE PIPING CONDENSATE PIPING 1. ALL CONDENSATE PIPING SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR. ALL CONDENSATE PIPING SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR. 2. MATERIAL MATERIAL a. INTERIOR CONDENSATE PIPING SHALL BE APPROVED, SCHEDULE 40 PVC WITH PVC FITTINGS AND INTERIOR CONDENSATE PIPING SHALL BE APPROVED, SCHEDULE 40 PVC WITH PVC FITTINGS AND SOLVENT CEMENT JOINTS UNLESS OTHERWISE NOTED. 3. SIZING-CONNECTED LOAD SIZING-CONNECTED LOAD a. 2 TONS OR LESS=3/4" 2 TONS OR LESS=3/4" b. MORE THAN 2 TONS TO 5 TONS=1" MORE THAN 2 TONS TO 5 TONS=1" c. MORE THAN 5 TONS TO 30 TONS=1-1/4" MORE THAN 5 TONS TO 30 TONS=1-1/4" d. MORE THAN 30 TONS TO 50 TONS=1-1/2" MORE THAN 30 TONS TO 50 TONS=1-1/2" e. MORE THAN 50 TONS TO 170 TONS=2" MORE THAN 50 TONS TO 170 TONS=2" 4. MINIMUM SLOPE MINIMUM SLOPE a. 2-1/2" OR LESS=1/4" PER FOOT 2-1/2" OR LESS=1/4" PER FOOT N. DUCT ACCESS DOORS SHALL BE GASKETED. DUCT ACCESS DOORS SHALL BE GASKETED. O. ALL PIPING SHALL BE LABELED IN ACCORDANCE WITH ASTM STANDARD A13.1. INSULATED PIPE AND ALL PIPING SHALL BE LABELED IN ACCORDANCE WITH ASTM STANDARD A13.1. INSULATED PIPE AND DUCT SHALL BE LABELED. BARE OR PAINTED PIPE AND DUCT SHALL BE STENCILED. LABELS OR STENCILS SHALL INCLUDE SERVICE (REFRIGERANT SUCTION, REFRIGERANT LIQUID, CONDENSATE, OUTDOOR AIR, EXHAUST, SUPPLY AIR, CHILLED WATER SUPPLY, CHILLED WATER RETURN, HYDRONIC HOT WATER SUPPLY, HYDRONIC HOT WATER RETURN, ETC.), SIZE, AND DIRECTION OF FLOW. P. COORDINATE ALL REQUIRED WALL, FLOOR, CEILING, AND ROOF PENETRATION LOCATIONS AND SIZES WITH COORDINATE ALL REQUIRED WALL, FLOOR, CEILING, AND ROOF PENETRATION LOCATIONS AND SIZES WITH THE GC PRIOR TO CONSTRUCTION. GC SHALL PROVIDE ALL REQUIRED FRAMED OPENINGS, HEADERS, MASONRY OPENINGS, LINTELS, ETC. AS NECESSARY. Q. COORDINATE ALL DUCT LOCATIONS, SIZES, AND ROUTING WITH GC PRIOR TO CONSTRUCTION. GC SHALL COORDINATE ALL DUCT LOCATIONS, SIZES, AND ROUTING WITH GC PRIOR TO CONSTRUCTION. GC SHALL PROVIDE A CLEAR PATH THROUGH FRAMING AND MASONRY COMPONENTS TO ACCOMMODATE DUCT ROUTING. R. ALL VOLUME DAMPERS ABOVE INACCESSIBLE CEILINGS (GYPSUM, ETC.) SHALL BE YOUNG REGULATOR ALL VOLUME DAMPERS ABOVE INACCESSIBLE CEILINGS (GYPSUM, ETC.) SHALL BE YOUNG REGULATOR MODEL 5020CC (ROUND) OR MODEL 830 ACC (RECTANGULAR) WITH MODEL 270-315 CABLE CONTROLLER WITH CONCEALED CEILING REGULATOR WITH ADJUSTABLE COVER.  REGULATOR SHALL BE CENTERED IN THE CEILING AND/OR ALIGNED WITH LIGHTS. S. PIPE PRESSURE TESTING PIPE PRESSURE TESTING 1. HOT OR CHILLED WATER PIPING HOT OR CHILLED WATER PIPING a. ALL SYSTEM PIPES AND JOINTS SHALL BE TESTED PRIOR TO INSULATION. ALL SYSTEM PIPES AND JOINTS SHALL BE TESTED PRIOR TO INSULATION. b. ISOLATE PORTION OF SYSTEM TO BE TESTED WITH SHUTOFF VALVES AND/OR CAPS. ISOLATE PORTION OF SYSTEM TO BE TESTED WITH SHUTOFF VALVES AND/OR CAPS. c. FILL SYSTEM WITH AIR (FOR PIPE OTHER THAN PLASTIC) OR WATER (FOR PLASTIC PIPE) TO A PRESSURE OF FILL SYSTEM WITH AIR (FOR PIPE OTHER THAN PLASTIC) OR WATER (FOR PLASTIC PIPE) TO A PRESSURE OF 225 PSI. MAINTAIN PRESSURE FOR 12 HOURS. d. FOLLOW MANUFACTURER'S TEST PROCEDURE IF POLYPROPYLENE PIPE OR MANUFACTURED MECHANICAL FITTINGS FOLLOW MANUFACTURER'S TEST PROCEDURE IF POLYPROPYLENE PIPE OR MANUFACTURED MECHANICAL FITTINGS ARE USED. e. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. IF LOSS OF PRESSURE OCCURS, LOCATE AND REPAIR LEAKS AND REPEAT TEST PROCEDURE. f. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. DOCUMENT TEST AND PROVIDE TO OWNER. INSPECTION BY LOCAL AUTHORITY MAY BE REQUIRED. T. WATER SYSTEMS SHALL BE FLUSHED WITH CLEAN POTABLE WATER PRIOR TO SYSTEM START UP. FOLLOWING SYSTEM WATER SYSTEMS SHALL BE FLUSHED WITH CLEAN POTABLE WATER PRIOR TO SYSTEM START UP. FOLLOWING SYSTEM START UP BUT PRIOR TO TESTING AND BALANCING, ALL STRAINERS AND FILTERS SHALL BE FLUSHED AND CLEANED SO THEY ARE FREE OF DEBRIS. ENSURE THAT ALL COILS, PUMPS, EQUIPMENT, ETC. HAVE HAD FULL WATER FLOW PRIOR TO STRAINER/FILTER BLOW DOWN. U. A QUALIFIED WATER TREATMENT SPECIALIST SHALL TEST AND TREAT ALL CHILLED AND HEATING HOT WATER SYSTEMS PRIOR A QUALIFIED WATER TREATMENT SPECIALIST SHALL TEST AND TREAT ALL CHILLED AND HEATING HOT WATER SYSTEMS PRIOR TO SYSTEM TURN OVER TO OWNER TO PREVENT SCALE, BIOLOGICAL CONTAMINANTS, ETC.. CHEMICALS AND CONCENTRATIONS USED SHALL BE COMPATIBLE WITH PIPING AND EQUIPMENT MATERIALS. V. ALL MOTOR OR COMPRESSOR DRIVEN EQUIPMENT SHALL BE MOUNTED ON OR FROM VIBRATION ISOLATION.  EQUIPMENT ALL MOTOR OR COMPRESSOR DRIVEN EQUIPMENT SHALL BE MOUNTED ON OR FROM VIBRATION ISOLATION.  EQUIPMENT MOUNTED DIRECTLY OR INDIRECTLY ON OR FROM THE GROUND FLOOR SLAB SHALL BE MOUNTED ON NEOPRENE IN SHEAR ISOLATION.  ALL EQUIPMENT MOUNTED ABOVE THE GROUND FLOOR SLAB (I.E. CEILING/ROOF SUSPENDED, MOUNTED ON SECOND FLOOR, MOUNTED ON MEZZANINE, ETC.) SHALL BE MOUNTED ON OR FROM SPRING VIBRATION ISOLATION. W. LARGE EQUIPMENT SHALL BE SHIPPED FROM THE FACTORY IN SECTIONS SMALL ENOUGH TO FIT THROUGH ALL OPENINGS LARGE EQUIPMENT SHALL BE SHIPPED FROM THE FACTORY IN SECTIONS SMALL ENOUGH TO FIT THROUGH ALL OPENINGS REQUIRED FOR INSTALLATION. BREAKDOWN OF EQUIPMENT ON SITE SHALL NOT BE PERMITTED.  EQUIPMENT SHALL BE PROVIDED WITH DETAILED FACTORY PROVIDED INSTRUCTIONS FOR REASSEMBLY AND CONTRACTOR SHALL COMPLY WITH ALL REQUIREMENTS, MATERIALS, WORKMANSHIP, ETC.  COORDINATE WITH EQUIPMENT MANUFACTURERS, ARCHITECTURAL PLANS, AND WITH GC.  REASSEMBLY OF EQUIPMENT SHALL BE PART OF THIS CONTRACT AND NO CHANGE ORDERS SHALL BE ALLOWED FOR FAILURE TO COMPLY WITH THIS SECTION. X. ALL DUCT AND EQUIPMENT SUPPORTS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR. ALL DUCT AND EQUIPMENT SUPPORTS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR. Y. EXTERIOR DUCTWORK SHALL BE PAINTED WITH A RUST PREVENTATIVE PRIMER AND TWO TOPCOATS OF EXTERIOR DUCTWORK SHALL BE PAINTED WITH A RUST PREVENTATIVE PRIMER AND TWO TOPCOATS OF FINISH PAINT. ROOFTOP DUCTWORK SHALL BE PAINTED BRIGHT WHITE. Z. EXTERIOR DUCTWORK SHALL BE SLOPED SO THAT WATER DOES NOT STAND ON DUCT. EXTERIOR DUCTWORK SHALL BE SLOPED SO THAT WATER DOES NOT STAND ON DUCT. AA. PIPE SUPPORT SPACING PIPE SUPPORT SPACING 1. METAL PIPING METAL PIPING a. PIPE SIZE:  1/2 INCHES TO 1-1/4 INCHES PIPE SIZE:  1/2 INCHES TO 1-1/4 INCHES a.1. MAXIMUM SUPPORT SPACING:  6 FT MAXIMUM SUPPORT SPACING:  6 FT a.2. HANGER ROD DIAMETER:  3/8 INCHES HANGER ROD DIAMETER:  3/8 INCHES b. PIPE SIZE:  1-1/2 INCHES TO 2 INCHES PIPE SIZE:  1-1/2 INCHES TO 2 INCHES b.1. MAXIMUM SUPPORT SPACING:  10 FT MAXIMUM SUPPORT SPACING:  10 FT b.2. HANGER ROD DIAMETER:  3/8 INCH HANGER ROD DIAMETER:  3/8 INCH c. PIPE SIZE:  2-1/2 INCHES TO 3 INCHES PIPE SIZE:  2-1/2 INCHES TO 3 INCHES c.1. MAXIMUM SUPPORT SPACING:  10 FT MAXIMUM SUPPORT SPACING:  10 FT c.2. HANGER ROD DIAMETER:  1/2 INCH HANGER ROD DIAMETER:  1/2 INCH d. PIPE SIZE:  4 INCHES TO 6 INCHES PIPE SIZE:  4 INCHES TO 6 INCHES d.1. MAXIMUM SUPPORT SPACING:  10 FT MAXIMUM SUPPORT SPACING:  10 FT d.2. HANGER ROD DIAMETER:  5/8 INCH HANGER ROD DIAMETER:  5/8 INCH 2. PLASTIC PIPING PLASTIC PIPING a. ALL SIZES ALL SIZES a.1. MAXIMUM SUPPORT SPACING:  6 FT MAXIMUM SUPPORT SPACING:  6 FT a.2. HANGER ROD DIAMETER:  3/8 INCH HANGER ROD DIAMETER:  3/8 INCH AB. IF SUPPORTING MULTIPLE PIPES, THE SMALLEST PIPE/MOST STRINGENT PIPE SUPPORT SPACING SHALL IF SUPPORTING MULTIPLE PIPES, THE SMALLEST PIPE/MOST STRINGENT PIPE SUPPORT SPACING SHALL BE USED FOR THE ENTIRE ASSEMBLY. AC. ALL VALVES SHALL SHALL BE FULL PORT ALL VALVES SHALL SHALL BE FULL PORT AD. ALL PIPING, VALVES, ETC. INSTALLED IN WALLS OR IN AREAS NOT READILY ACCESSIBLE SHALL HAVE ALL PIPING, VALVES, ETC. INSTALLED IN WALLS OR IN AREAS NOT READILY ACCESSIBLE SHALL HAVE ACCESS PANELS FOR MAINTENANCE AE. ALL TAGS (VALVES, PIPES, ETC.) SHALL HAVE SOLID BRASS CHAINS.  ALL TAGS (VALVES, PIPES, ETC.) SHALL HAVE SOLID BRASS CHAINS.  AF. ALL PIPE HANGERS, PIPE SUPPORTS, FLANGES, ETC. SHALL BE SECURED PER MANUFACTURERS TORQUE ALL PIPE HANGERS, PIPE SUPPORTS, FLANGES, ETC. SHALL BE SECURED PER MANUFACTURERS TORQUE SPECIFICATIONS. CONTRACTOR SHALL PROVIDE DOCUMENTATION TO VERIFY ALL ITEMS HAVE BEEN TIGHTENED PROPERLY.  AG. ALL DUCTS SHALL BE SUPPORTED AT A MAXIMUM OF 12'-0" ON CENTER.ALL DUCTS SHALL BE SUPPORTED AT A MAXIMUM OF 12'-0" ON CENTER.
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MECHANICAL HVAC DEMOLITION PLAN
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MECHANICAL PIPING DEMOLITION PLAN
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HVAC CONTROLS AND INSTRUMENTATION NOTES CONTROL SEQUENCE OF OPERATION
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GENERAL ALL CONTROL POINTS LISTED ON THE CONTROL DIAGRAMS SHALL BE INSTALLED AND INTEGRATED INTO THE BAS WHETHER OR NOT THEY ARE SPECIFICALLY DETAILED IN THE SEQUENCE OF OPERATION. CONTROL POINTS NOT USED TO IMPLEMENT THE SEQUENCE SHALL BE USED FOR MONITORING PURPOSES. DRAWINGS MAY NOT SHOW ALL NECESSARY CONTROL POINTS TO IMPLEMENT THE SEQUENCE OF OPERATION. THE CONTROLS CONTRACTOR SHALL PROVIDE ALL NECESSARY POINTS WHETHER OR NOT SHOWN ON THE CONTRACT DOCUMENTS. CHWP-1 THE PUMP SHALL BE EQUIPPED WITH A VFD.  UPON A CALL FOR COOLING OR DEHUMIDIFICATION AT ANY THERMOSTAT, TEMPERATURE SENSOR, OR HUMIDITY SENSOR IN THE SYSTEM, THE PUMP SHALL START.  A PRESSURE SENSOR SHALL BE INSTALLED IN BOTH THE CHILLED WATER SUPPLY AND THE CHILLED WATER RETURN PIPING.  THE PUMP SHALL VARY SPEED FROM MINIMUM FLOW TO MAXIMUM FLOW TO MAINTAIN A CONSTANT, PRE-SET DIFFERENTIAL PRESSURE BETWEEN THE CHILLED WATER SUPPLY AND CHILLED WATER RETURN PIPING.  IF THE PUMP FAILS TO START UPON SIGNAL, A PUMP ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE.  WHEN THERE IS NO CALL FOR COOLING OR DEHUMIDIFICATION IN THE SYSTEM, THE PUMP SHALL BE OFF. A PRESSURE SENSOR SHALL BE INSTALLED DIRECTLY DOWNSTREAM OF THE PUMP. UPON A HIGH PRESSURE CONDITION (150 PSIG), THE PUMP SHALL TURN OFF AND A HIGH CHILLED WATER PRESSURE ALARM SHALL BE SIGNALED AT THE BAS INTERFACE. MINIMUM MOTOR RUN TIME AND MAXIMUM NUMBER OF STARTS PER HOUR SHALL BE MAINTAINED FOR THE PUMP BASED UPON NEMA STANDARDS AND MANUFACTURER'S RECOMMENDATIONS.  THE VFD SHALL LIMIT PUMP FLOW RATE CHANGE TO 10% PER MINUTE BETWEEN MINIMUM AND MAXIMUM FLOW.  CH-1 THE CHILLER SHALL HAVE IT'S OWN OPERATIONAL CONTROLLER THAT COMMUNICATES WITH THE BAS. THE BAS SHALL MONITOR/CONTROL ALL AVAILABLE POINTS FROM THE FACTORY CONTROLLER. UPON A CALL FOR COOLING OR DEHUMIDIFICATION AT ANY THERMOSTAT, TEMPERATURE SENSOR, OR HUMIDITY SENSOR IN THE SYSTEM, THE CHILLER'S CONTROL VALVE SHALL OPEN. WHEN FLOW IS PROVEN AT IT'S FLOW SWITCH, THE CHILLER SHALL START. THE CHILLER SHALL OPERATE TO MAINTAIN 42° F LEAVING WATER TEMPERATURE. IF THE CHILLER FAILS TO START UPON SIGNAL A CHILLER ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE. WHEN THERE IS NO CALL FOR COOLING OR DEHUMIDIFICATION IN THE SYSTEM, THE CHILLER SHALL BE OFF. MINIMUM RUN TIME AND MAXIMUM NUMBER OF STARTS PER HOUR SHALL BE MAINTAINED FOR THE CHILLER BASED UPON NEMA STANDARDS AND MANUFACTURER'S RECOMMENDATIONS. HWP-1 THE PUMP SHALL BE EQUIPPED WITH A VFD.  UPON A CALL FOR HEATING OR RE-HEAT AT ANY THERMOSTAT OR TEMPERATURE SENSOR IN THE SYSTEM, THE PUMP SHALL START.  A PRESSURE SENSOR SHALL BE INSTALLED IN BOTH THE HOT WATER SUPPLY AND THE HOT WATER RETURN PIPING.  THE PUMP SHALL VARY SPEED FROM MINIMUM FLOW TO MAXIMUM FLOW TO MAINTAIN A CONSTANT, PRE-SET DIFFERENTIAL PRESSURE BETWEEN THE HOT WATER SUPPLY AND HOT WATER RETURN PIPING. IF THE PUMP FAILS TO START UPON SIGNAL, A PUMP ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE.  WHEN THERE IS NO CALL FOR HEATING OR RE-HEAT IN THE SYSTEM, THE PUMP SHALL BE OFF. A PRESSURE SENSOR SHALL BE INSTALLED DIRECTLY DOWNSTREAM OF THE PUMP. UPON A HIGH PRESSURE CONDITION (150 PSIG), THE PUMP SHALL TURN OFF AND A HIGH HOT WATER PRESSURE ALARM SHALL BE SIGNALED AT THE BAS INTERFACE.  MINIMUM MOTOR RUN TIME AND MAXIMUM NUMBER OF STARTS PER HOUR SHALL BE MAINTAINED FOR THE PUMP BASED UPON NEMA STANDARDS AND MANUFACTURER'S RECOMMENDATIONS. B-1 & B-2 EACH BOILER SHALL HAVE IT'S OWN OPERATIONAL CONTROLLER THAT COMMUNICATES WITH THE BAS. THE BAS SHALL MONITOR/CONTROL ALL AVAILABLE POINTS FROM THE FACTORY CONTROLLER.  A FACTORY PROVIDED, NORMALLY OPEN/POWERED CLOSE, 2-POSITION, MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE HOT WATER PIPING DIRECTLY DOWNSTREAM OF EACH BOILER. WHEN A BOILER IS OFF, IT'S RESPECTIVE CONTROL VALVE SHALL BE CLOSED.  IF A VALVE IS NOT AT IT'S DESIGNATED POSITION, A VALVE ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE.  WHEN A BOILER IS SIGNALED TO OPERATE, IT'S RESPECTIVE CONTROL VALVE SHALL OPEN TO PROVE FLOW.  AN INTERNAL, FACTORY MOUNTED FLOW SWITCH SHALL BE INSTALLED AT THE BOILER.  A FACTORY SUPPLIED LEAVING WATER TEMPERATURE SENSOR SHALL BE INSTALLED DOWNSTREAM OF THE BOILERS.  UPON A CALL FOR HEATING OR RE-HEAT AT ANY THERMOSTAT OR TEMPERATURE SENSOR IN THE SYSTEM AND FLOW IS PROVEN AT IT'S FLOW SWITCH, ONE BOILER SHALL START.  THE BOILER SHALL OPERATE TO MAINTAIN 140°F LEAVING WATER TEMPERATURE.  THE SECOND BOILER SHALL REMAIN OFF.  THE DESIGNATED OPERATING BOILER SHALL AUTOMATICALLY SWITCH BETWEEN B-1 AND B-2 ONCE PER WEEK AT 2:00 PM ON SUNDAY AFTERNOONS.  IF THE DESIGNATED OPERATING BOILER FAILS TO START UPON SIGNAL, THE NON-OPERATIONAL BOILER SHALL BE AUTOMATICALLY SWITCHED TO BE THE OPERATIONAL BOILER AND A BOILER ALARM CONDITION FOR THE FAILED BOILER SHALL BE SIGNALED AT THE BAS INTERFACE.  WHEN THERE IS NO CALL FOR HEATING OR RE-HEAT IN THE SYSTEM, BOTH BOILERS SHALL BE OFF. IF 140°F CANNOT BE MAINTAINED BY ONE BOILER OVER A 5 MINUTE PERIOD, THE CONTROL VALVE FOR THE REMAINING BOILER SHALL OPEN AND BOTH BOILERS SHALL OPERATE TO MAINTAIN 140°F LEAVING WATER TEMPERATURE. AFTER ONE HOUR OF OPERATION, THE SECOND BOILER SHALL TURN OFF AND IT'S CONTROL VALVE SHALL CLOSE. PUMP/VALVE/EQUIPMENT SEQUENCE UPON A CALL FOR SYSTEM OPERATION THE ISOLATION VALVES SHALL OPEN FIRST, THE PUMPS SHALL START SECOND, AND THE EQUIPMENT SHALL START THIRD.  THIS SEQUENCE SHALL BE REVERSED FOR SYSTEM SHUTDOWN. AUTOMATIC DIFFERENTIAL PRESSURE BYPASS VALVES CHILLED WATER SYSTEM: A NORMALLY OPEN/POWERED CLOSE, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED BETWEEN THE CHILLED WATER SUPPLY AND THE CHILLED WATER RETURN PIPING.  UPON A RISE IN CHILLED WATER DIFFERENTIAL PRESSURE WHEN THE CHILLED WATER PUMP IS AT MINIMUM FLOW, THE VALVE SHALL MODULATE OPEN TO MAINTAIN A CONSTANT, PRE-SET DIFFERENTIAL PRESSURE BETWEEN THE CHILLED WATER SUPPLY AND CHILLED WATER RETURN PIPING. IF THE CHILLED WATER PUMP IS NOT AT MINIMUM FLOW, THE VALVE SHALL BE CLOSED.  THE VALVE SHALL COMMUNICATE IT'S POSITION TO THE BAS.  IF A VALVE IS NOT AT IT'S DESIGNATED POSITION, A VALVE ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE.  HOT WATER SYSTEM: A NORMALLY OPEN/POWERED CLOSE, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED BETWEEN THE HOT WATER SUPPLY AND THE HOT WATER RETURN PIPING.  UPON A RISE IN HOT WATER DIFFERENTIAL PRESSURE WHEN THE HOT WATER PUMP IS AT MINIMUM FLOW, THE VALVE SHALL MODULATE OPEN TO MAINTAIN A CONSTANT, PRE-SET DIFFERENTIAL PRESSURE BETWEEN THE HOT WATER SUPPLY AND THE HOT WATER RETURN PIPING. IF THE HOT WATER PUMP IS NOT AT MINIMUM FLOW, THE VALVE SHALL BE CLOSED.  THE VALVE SHALL COMMUNICATE IT'S POSITION TO THE BAS.  IF A VALVE IS NOT AT IT'S DESIGNATED POSITION, A VALVE ALARM CONDITION SHALL BE SIGNALED AT THE BAS INTERFACE.   DETERMINATION OF OCCUPIED & UNOCCUPIED HOURS OCCUPIED AND UNOCCUPIED HOURS SHALL BE PROGRAMMABLE AT THE BAS BASED ON A 24 HOUR, 365 DAY PROGRAMMABLE SCHEDULE. INITIAL OCCUPIED HOURS SHALL BE 5:00 AM TO 4:00 PM (PROGRAMMABLE AT THE BAS), MONDAY THROUGH FRIDAY. ALL OTHER HOURS SHALL BE UNOCCUPIED. INGALLS HOLIDAY CALENDAR SHALL BE PROGRAMMED AND THOSE FULL DAYS SHALL BE CONSIDERED UNOCCUPIED AS WELL. VARIABLE VOLUME AIR HANDLING UNITS SENSORS: A DUCT AIR TEMPERATURE SENSOR SHALL BE INSTALLED DIRECTLY DOWNSTREAM OF THE UNIT.  WALL TEMPERATURE HUMIDITY SENSORS SHALL BE INSTALLED FOR EACH VAV BOX SERVED BY UNIT.  THE UNIT FAN SHALL BE EQUIPPED WITH A VFD.  A DUCT PRESSURE SENSOR SHALL BE INSTALLED IN THE SUPPLY DUCTWORK, UPSTREAM OF THE VAV BOXES. A BUILDING PRESSURE SENSOR SHALL BE INSTALLED IN EACH ZONE. AN OWNER PROVIDED/CONTRACTOR INSTALLED DUCT SMOKE DETECTOR SHALL BE INSTALLED IN THE RETURN AIR STREAM. A FILTER PRESSURE SENSOR SHALL BE INSTALLED ACROSS THE FILTER. A CONDENSATE OVERFLOW SENSOR SHALL BE INSTALLED IN THE CONDENSATE LINE. FAN: UPON A CALL FOR HEATING, COOLING, OR DEHUMIDIFICATION FROM IT'S ZONE, THE FAN SHALL BE ON. THE FAN SHALL ALSO BE ON IF THE ZONE BUILDING PRESSURE FALLS BELOW NEUTRAL. OTHERWISE, THE FAN SHALL BE OFF.  THE FAN SHALL MODULATE TO MAINTAIN A CONSTANT SUPPLY PRESSURE IN THE SYSTEM. UPON DETECTION OF SMOKE, THE FAN SHALL TURN OFF AND AN ALARM SHALL BE SIGNALED AT THE BAS AND AT THE FIRE ALARM SYSTEM. CHILLED WATER COIL OPERATION: A NORMALLY OPEN/POWERED CLOSE, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE CHILLED WATER PIPING DIRECTLY DOWNSTREAM OF THE CHILLED WATER COIL.  UPON A CALL FOR COOLING OR DEHUMIDIFICATION, BASED ON THE ASSOCIATED ZONE SPACE TEMPERATURE AND HUMIDITY SET POINTS, THE VALVE SHALL MODULATE OPEN TO MAINTAIN 55°F SUPPLY AIR TEMPERATURE. OTHERWISE, IT SHALL REMAIN CLOSED. VALVE POSITION SHALL MAINTAIN BOTH COOLING SUPPLY TEMPERATURE AND SPACE DEHUMIDIFICATION SET POINTS. IF ONE IS SATISFIED BUT NOT THE OTHER, THE VALVE SHALL CONTINUE TO MODULATE OPEN. HOT WATER PRE-HEAT COIL OPERATION: A NORMALLY CLOSED/POWERED OPEN, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE HOT WATER PIPING DIRECTLY DOWNSTREAM OF THE HOT WATER COIL. IF THE SUPPLY AIR TEMPERATURE FALLS BELOW 55°F, THE VALVE SHALL MODULATE OPEN TO MAINTAIN 55°F SUPPLY AIR TEMPERATURE. OTHERWISE, IT SHALL REMAIN CLOSED. OUTDOOR & RETURN AIR DAMPERS: A NORMALLY CLOSED/POWERED OPEN, MODULATING, MOTORIZED VOLUME DAMPER SHALL BE INSTALLED IN THE OUTDOOR AIR DUCTS CONNECTED TO EACH UNIT. A NORMALLY OPEN/POWERED CLOSE, MODULATING, MOTORIZED VOLUME DAMPER SHALL BE INSTALLED IN THE RETURN AIR DUCTS CONNECTED TO EACH UNIT. AT THE MINIMUM FAN SPEED, THE OUTDOOR AIR DAMPER SHALL BE AT A MAXIMUM POSITION AND THE RETURN AIR DAMPER SHALL BE AT A MINIMUM POSITION. AT THE MAXIMUM FAN SPEED, THE OUTDOOR AIR DAMPER SHALL BE AT A MINIMUM POSITION AND THE RETURN AIR DAMPER SHALL BE AT A MAXIMUM POSITION. THE DAMPERS SHALL MODULATE LINEARLY BETWEEN MINIMUM AND MAXIMUM POSITION IN RESPONSE TO THE FAN SPEED. THE OUTDOOR AIR DAMPER SHALL BE CLOSED WHEN THE FAN IS OFF. IF THE ZONE PRESSURE FALLS BELOW NEUTRAL, THE OUTDOOR AIR DAMPER SHALL MODULATE OPEN TO MAINTAIN NEUTRAL OR SLIGHTLY POSITIVE PRESSURE, REGARDLESS OF FAN SPEED. ALARMS A FILTER ALARM SHALL SIGNAL AT THE BAS WHEN THE FILTER PRESSURE DROP IS 2 TIMES (ADJUSTABLE) THE INITIAL, CLEAN, PRESSURE DROP. A CONDENSATE ALARM SHALL SIGNAL AT THE BAS WHEN THE OVERFLOW SENSOR IS ACTIVATED. CONSTANT VOLUME AIR HANDLING UNITS SENSORS: A DUCT AIR TEMPERATURE SENSOR SHALL BE INSTALLED DIRECTLY DOWNSTREAM OF THE UNIT.  WALL TEMPERATURE/HUMIDITY SENSORS SHALL BE INSTALLED THE ZONE SERVED BY UNIT. A BUILDING PRESSURE SENSOR SHALL BE INSTALLED IN EACH ZONE. AN OWNER PROVIDED/CONTRACTOR INSTALLED DUCT SMOKE DETECTOR SHALL BE INSTALLED IN THE RETURN AIR STREAM. A FILTER PRESSURE SENSOR SHALL BE INSTALLED ACROSS THE FILTER. A CONDENSATE OVERFLOW SENSOR SHALL BE INSTALLED IN THE CONDENSATE LINE. FAN: UPON A CALL FOR HEATING, COOLING, OR DEHUMIDIFICATION FROM IT'S ZONE, THE FAN SHALL BE ON. THE FAN SHALL ALSO BE ON IF THE ZONE BUILDING PRESSURE FALLS BELOW NEUTRAL. THE FAN SHALL ALSO BE ON DURING OCCUPIED HOURS. OTHERWISE, THE FAN SHALL BE OFF. UPON DETECTION OF SMOKE, THE FAN SHALL TURN OFF AND AN ALARM SHALL BE SIGNALED AT THE BAS AND AT THE FIRE ALARM SYSTEM. CHILLED WATER COIL OPERATION: A NORMALLY OPEN/POWERED CLOSE, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE CHILLED WATER PIPING DIRECTLY DOWNSTREAM OF THE CHILLED WATER COIL.  UPON A CALL FOR COOLING, BASED ON THE ASSOCIATED ZONE SPACE TEMPERATURE SET POINT, THE VALVE SHALL MODULATE TO MAINTAIN THE SPACE SET POINT TEMPERATURE. UPON A CALL FOR DEHUMIDIFICATION, BASED ON THE ASSOCIATED ZONE SPACE HUMIDITY SET POINTS, THE VALVE SHALL MODULATE OPEN TO MAINTAIN 55°F SUPPLY AIR TEMPERATURE. OTHERWISE, IT SHALL REMAIN CLOSED. VALVE POSITION SHALL MAINTAIN BOTH COOLING SUPPLY TEMPERATURE AND SPACE DEHUMIDIFICATION SET POINTS. IF ONE IS SATISFIED BUT NOT THE OTHER, THE VALVE SHALL CONTINUE TO MODULATE OPEN. HOT WATER PRE-HEAT COIL OPERATION: A NORMALLY CLOSED/POWERED OPEN, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE HOT WATER PIPING DIRECTLY DOWNSTREAM OF THE HOT WATER COIL. IF THE SUPPLY AIR TEMPERATURE FALLS BELOW 55°F, THE VALVE SHALL MODULATE OPEN TO MAINTAIN 55°F SUPPLY AIR TEMPERATURE. OTHERWISE, IT SHALL REMAIN CLOSED. HOT WATER RE-HEAT COIL OPERATION: A NORMALLY CLOSED/POWERED OPEN, MODULATING, 2-WAY MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE HOT WATER PIPING DIRECTLY DOWNSTREAM OF THE HOT WATER COIL. IF THE COOLING SET POINT IS SATISFIED BUT THE SPACE HUMIDITY IS NOT, THE VALVE SHALL MODULATE OPEN TO MAINTAIN 70°F SUPPLY AIR TEMPERATURE. UPON A CALL FOR HEATING, THE VALVE SHALL MODULATE OPEN TO MAINTAIN THE SPACE TEMPERATURE SET POINT. OTHERWISE, IT SHALL REMAIN CLOSED. OUTDOOR & RETURN AIR DAMPERS: A NORMALLY CLOSED/POWERED OPEN, MODULATING, MOTORIZED VOLUME DAMPER SHALL BE INSTALLED IN THE OUTDOOR AIR DUCTS CONNECTED TO EACH UNIT. A NORMALLY OPEN/POWERED CLOSE, MODULATING, MOTORIZED VOLUME DAMPER SHALL BE INSTALLED IN THE RETURN AIR DUCTS CONNECTED TO EACH UNIT. THE OUTDOOR AIR DAMPER SHALL BE CLOSED WHEN THE FAN IS OFF. IF THE ZONE PRESSURE FALLS BELOW NEUTRAL, THE OUTDOOR AIR DAMPER SHALL MODULATE OPEN TO MAINTAIN NEUTRAL OR SLIGHTLY POSITIVE PRESSURE. ALARMS: A FILTER ALARM SHALL SIGNAL AT THE BAS WHEN THE FILTER PRESSURE DROP IS 2 TIMES (ADJUSTABLE) THE INITIAL, CLEAN, PRESSURE DROP. A CONDENSATE ALARM SHALL SIGNAL AT THE BAS WHEN THE OVERFLOW SENSOR IS ACTIVATED. ALL VAV BOXES SENSORS: A WALL MOUNTED, COMBINATION SPACE TEMPERATURE/HUMIDITY SENSOR SHALL BE INSTALLED FOR EACH UNIT. THE COMBINATION TEMPERATURE/HUMIDITY SENSOR SHALL HAVE A DIGITAL DISPLAY AND MANUAL TEMPERATURE OVERRIDE.  THE MAIN SCREEN SHALL DISPLAY THE CURRENT TEMPERATURE, THE COOLING TEMPERATURE SET POINT, AND THE HEATING TEMPERATURE SET POINT. A SUPPLY AIR TEMPERATURE SENSOR SHALL BE INSTALLED DIRECTLY DOWNSTREAM OF EACH UNIT. SET POINTS: SET POINTS SHALL BE MADE AT THE BAS INTERFACE.  DURING OCCUPIED HOURS, THE COOLING TEMPERATURE SHALL BE SET TO 75°F AND THE HEATING TEMPERATURE SHALL BE SET TO 68°F.  DURING UNOCCUPIEDHOURS, THE COOLING TEMPERATURE SHALL BE SET TO 85F AND THE HEATING TEMPERATURE SHALL BE SET TO 62°F.  A 3°F MANUAL COOLING OVERRIDE AND A 4°F MANUAL HEATING OVERRIDE SHALL BE ACCESSIBLEBY THE USER AT THE THERMOSTAT DISPLAY.  THE MANUAL OVERRIDE SHALL BE ACTIVE FOR A 3 HOUR PERIOD UNLESS THE ZONE BECOMES UNOCCUPIED.  THE RELATIVE HUMIDITY SHALL BE SET TO 60% DURING ALL HOURS. AIR VALVE: UPON A CALL FOR COOLING OR DEHUMIDIFICATION, BASED ON THE ZONE TEMPERATURE AND HUMIDITY SET POINTS, THE AIR VALVE SHALL MODULATE OPEN FROM MINIMUM TO MAXIMUM POSITION TO MAINTAIN SET POINT. VALVE POSITION SHALL MAINTAIN BOTH SPACE COOLING AND SPACE DEHUMIDIFICATION SET POINTS. IF ONE IS SATISFIED BUT NOT THE OTHER, THE VALVE SHALL CONTINUE TO MODULATE OPEN. UPON A CALL FOR HEATING, THE VALVE SHALL MODULATE OPEN FROM MINIMUM TO THE HEATING POSITION. OTHERWISE, IT SHALL REMAIN AT MINIMUM POSITION.  VALVE SHALL REMAIN CLOSED DURING UNOCCUPIED HOURS.   HOT WATER RE-HEAT COIL OPERATION: A NORMALLY CLOSED/POWERED OPEN, MODULATING, MOTORIZED CONTROL VALVE SHALL BE INSTALLED IN THE HOT WATER PIPING DIRECTLY DOWNSTREAM OF THE HOT WATER COIL. UPON A CALL FOR HEATING, BASED ON THE ZONE TEMPERATURE SET POINT, THE VALVE SHALL MODULATE OPEN TO MAINTAIN SET POINT. IF THE HEATING OR COOLING SET POINT IS SATISFIED BUT THE HUMIDITY SET POINT IS NOT, THE VALVE SHALL MODULATE OPEN TO MAINTAIN A 70°F SUPPLY AIR TEMPERATURE. OTHERWISE, IT SHALL REMAIN CLOSED. EXHAUST FANS EACH EXHAUST FAN SHALL BE STARTED AND STOPPED BY A STARTER SWITCH. THE FANS SHALL OPERATE DURING ALL OCCUPIED HOURS. OTHERWISE, THEY SHALL BE OFF. UPON ACTIVATION, ITS RESPECTIVE EXHAUST AIR DAMPER AND OUTDOOR AIR DAMPER SHALL OPEN. OTHERWISE, THE DAMPERS SHALL BE CLOSED. FAN COIL & CONDENSING UNIT UNIT SHALL HAVE A FACTORY WALL THERMOSTAT/CONTROLLER. THE BAS SHALL MONITOR/CONTROL ALL AVAILABLE POINTS FROM THE FACTORY CONTROLLER. ALL IG UNITS ALL ION GENERATOR UNITS SHALL ACTIVATE WITH IT'S RESPECTIVE SUPPLY FAN.  OTHERWISE THEY SHALL BE OFF. CHILLED WATER TEMPERATURE RESET THE CHILLED WATER SUPPLY TEMPERATURE SET POINT SHALL BE RESET AT A CONTROL INTERVAL OF 5 MINUTES (ADJUSTABLE) AS FOLLOWS: 1. WHEN ALL CHILLED WATER VALVES AT THE AIRSIDE EQUIPMENT SERVED BY THE SYSTEM ARE LESS THAN WHEN ALL CHILLED WATER VALVES AT THE AIRSIDE EQUIPMENT SERVED BY THE SYSTEM ARE LESS THAN 75% (ADJUSTABLE) OPEN, THE CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET UP 0.5°F (ADJUSTABLE). MAXIMUM OF 48°F (ADJUSTABLE).2. WHEN ANY CHILLED WATER VALVE AT THE AIRSIDE EQUIPMENT SERVED BY THE SYSTEM IS GREATER THAN WHEN ANY CHILLED WATER VALVE AT THE AIRSIDE EQUIPMENT SERVED BY THE SYSTEM IS GREATER THAN 90% (ADJUSTABLE) OPEN, THE CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET TO 42°F.HOT WATER TEMPERATURE RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET AT A CONTROL INTERVAL OF 5 MINUTES (ADJUSTABLE) AS FOLLOWS: WHEN ALL HOT WATER VALVES AT THE EQUIPMENT SERVED BY THE SYSTEM ARE LESS THAN 75% (ADJUSTABLE) OPEN, THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET DOWN 0.5°F (ADJUSTABLE). MINIMUM OF 125°F.WHEN ANY HOT WATER VALVE AT THE AIRSIDE EQUIPMENT SERVED BY THE SYSTEM IS GREATER THAN 90% (ADJUSTABLE) OPEN, THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET TO 140°F.SUPPLY AIR PRESSURE RESET THE SUPPLY AIR PRESSURE SET POINT SHALL BE RESET AT A CONTROL INTERVAL OF 5 MINUTES (ADJUSTABLE) AS FOLLOWS: WHEN ALL VAV AIR VALVES SERVED BY AN AIR HANDLER ARE LESS THAN 75% (ADJUSTABLE) OPEN, THE AIR PRESSURE SET POINT FOR THAT AIR HANDLER SHALL BE RESET DOWN 0.10 INWG (ADJUSTABLE). WHEN ANY VAV AIR VALVE SERVED BY AN AIR HANDLER IS GREATER THAN 90% (ADJUSTABLE) OPEN, THE AIR PRESSURE SET POINT FOR THAT AIR HANDLER SHALL BE RESET TO ORIGINAL BALANCE CONDITION. RETURN DUCT MOUNTED SMOKE DETECTORS ALL UNITS OVER 2000 CFM SHALL HAVE RETURN DUCT MOUNTED SMOKE DETECTORS PROVIDED BY OWNER AND INSTALLED BY THE CONTROLS CONTRACTOR. CONTROLS CONTRACTOR SHALL VERIFY ALL RETURN DUCT SMOKE DETECTORS ARE COMPATIBLE WITH FIRE ALARM SYSTEM. SMOKE DETECTORS SHALL BE ADDRESSABLE AND ABLE TO BE MONITORED BY FIRE ALARM CONTRACTOR. COORDINATE WITH FIRE ALARM CONTRACTOR AND OWNER. BOILER ROOM AIR QUALITY A DIGITAL DISPLAY, WALL MOUNTED CARBON MONOXIDE MONITOR SHALL BE INSTALLED IN THE BOILER ROOM (146.1). AN ADJACENT WALL MOUNTED HORN STROBE SHALL BE INSTALLED. THE BAS SHALL MONITOR THE CARBON MONOXIDE LEVEL. THE BAS SHALL SIGNAL AN ALARM, ACTIVATE THE HORN STROBE, AND TURN OFF THE OPERATING BOILER UPON A HIGH CARBON MONOXIDE LEVEL. HEAT TRACING (LOCAL CONTROL ONLY) PIPE HEAT TRACING SHALL BE PROVIDED AND INSTALLED FOR THE ABOVE GRADE CHILLED WATER LINES OUTSIDE THE BUILDING (SPECIFICALLY AT THE CHILLERS). HEAT TRACING SHALL PROVIDE 3 WATTS PER LINEAR FOOT OF PIPE. HEAT TRACING SHALL BE PROVIDED WITH FACTORY CONTROLS. 
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1. THE CONTRACTOR SHALL PROVIDE AND INSTALL ALL MATERIALS, EQUIPMENT, SOFTWARE AND PROGRAMMING NECESSARY FOR A COMPLETE AND FUNCTIONAL THE CONTRACTOR SHALL PROVIDE AND INSTALL ALL MATERIALS, EQUIPMENT, SOFTWARE AND PROGRAMMING NECESSARY FOR A COMPLETE AND FUNCTIONAL ADDRESSABLE FIRE ALARM SYSTEM. 2. ALL WORK SHALL COMPLY WITH THE CURRENT EDITIONS OF NFPA 70, 70E, 72, 90A, 101. FIRE ALARM SYSTEM IS A DELEGATED DESIGN ITEM. THESE DRAWINGS ALL WORK SHALL COMPLY WITH THE CURRENT EDITIONS OF NFPA 70, 70E, 72, 90A, 101. FIRE ALARM SYSTEM IS A DELEGATED DESIGN ITEM. THESE DRAWINGS SHOW GENERAL INTENT. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ALL DEVICES REQUIRED FOR A CODE COMPLIANT SYSTEM WHETHER SHOWN ON THESE DRAWINGS OR NOT. 3. ALL CABLES SHALL BE IDENTIFIED WITH A PERMANENT LABEL AT THE DEVICE AND INSIDE THE FIRE ALARM PANEL. ALL CABLES SHALL BE IDENTIFIED WITH A PERMANENT LABEL AT THE DEVICE AND INSIDE THE FIRE ALARM PANEL. 4. ALL WIRING SHALL BE CONTINUOUS AND UNBROKEN FROM THE PANEL TO THE FIRST DEVICE AND FROM DEVICE TO DEVICE. ALL WIRING SHALL BE CONTINUOUS AND UNBROKEN FROM THE PANEL TO THE FIRST DEVICE AND FROM DEVICE TO DEVICE. 5. ALL DETECTOR AND CONTROL DEVICE WIRING SHALL BE FPLP OR EQUAL AND 16 AWG MINIMUM. ALL DETECTOR AND CONTROL DEVICE WIRING SHALL BE FPLP OR EQUAL AND 16 AWG MINIMUM. 6. ALL WIRING SHALL BE RUN IN MINIMUM 3/4" RED EMT.  ALL EMT AND JUNCTION BOXES SHALL BE FACTORY PAINTED RED. ALL WIRING SHALL BE RUN IN MINIMUM 3/4" RED EMT.  ALL EMT AND JUNCTION BOXES SHALL BE FACTORY PAINTED RED. 7. SUBMITTED SHOP DRAWINGS SHALL SHOW THE ACTUAL PROGRAMMING ADDRESS.  THE ADDRESS SHALL IDENTIFY THE LOOP NUMBER AND THE DEVICE NUMBER.  SUBMITTED SHOP DRAWINGS SHALL SHOW THE ACTUAL PROGRAMMING ADDRESS.  THE ADDRESS SHALL IDENTIFY THE LOOP NUMBER AND THE DEVICE NUMBER.  EACH DEVICE SHALL HAVE ITS ADDRESS PLACED ON THE BODY OF THE DEVICE VIA PRINTED LABEL WITH CHARACTERS 1/8" HIGH MINIMUM. 8. ALL STROBES SHALL BE SYNCHRONIZED IN ACCORDANCE WITH THE NATIONAL FIRE ALARM CODE, NFPA 72. ALL STROBES SHALL BE SYNCHRONIZED IN ACCORDANCE WITH THE NATIONAL FIRE ALARM CODE, NFPA 72. 9. UNLESS OTHERWISE NOTED ALL HORNS SHALL BE SET TO PROVIDE A MINIMUM OF 95 DB @ 10 FEET.  STROBES SHALL BE SET AS NOTED.  THE UNLESS OTHERWISE NOTED ALL HORNS SHALL BE SET TO PROVIDE A MINIMUM OF 95 DB @ 10 FEET.  STROBES SHALL BE SET AS NOTED.  THE HORN/STROBES SHALL BE WALL MOUNTED AT 80" TO 96" AFF OR 6" BELOW THE CEILING, WHICHEVER IS LOWER OR AS INDICATED ON THE DRAWINGS. 10. MOUNTING HEIGHTS SHALL BE COORDINATED WITH OTHER DISCIPLINES, AVOID BLOCKING DEVICES WITH OTHER EQUIPMENT. MOUNTING HEIGHTS SHALL BE COORDINATED WITH OTHER DISCIPLINES, AVOID BLOCKING DEVICES WITH OTHER EQUIPMENT. 11. ADDRESSABLE LOOPS SHALL BE PROGRAMMED TO 80% MAXIMUM. ADDRESSABLE LOOPS SHALL BE PROGRAMMED TO 80% MAXIMUM. 12. NAC CIRCUITS SHALL BE WIRED CLASS A.  SEPARATE NAC CIRCUITS ARE REQUIRED FOR AUDIBLE AND VISIBLE DEVICES. NAC CIRCUITS SHALL BE WIRED CLASS A.  SEPARATE NAC CIRCUITS ARE REQUIRED FOR AUDIBLE AND VISIBLE DEVICES. 13. PROVIDE VISIBLE NOTIFICATION DEVICES IN ALL MECHANICAL ROOMS WITH HIGH AMBIENT NOISE CONDITIONS. PROVIDE VISIBLE NOTIFICATION DEVICES IN ALL MECHANICAL ROOMS WITH HIGH AMBIENT NOISE CONDITIONS. 14. NO "T" TAPPING WILL BE ALLOWED. NO "T" TAPPING WILL BE ALLOWED. 15. PROVIDE DUCT DETECTORS IN ALL AIR HANDLING UNITS PER NFPA 72.  DUCT DETECTORS THAT ARE NOT READILY ACCESSIBLE SHALL BE PROVIDED WITH A PROVIDE DUCT DETECTORS IN ALL AIR HANDLING UNITS PER NFPA 72.  DUCT DETECTORS THAT ARE NOT READILY ACCESSIBLE SHALL BE PROVIDED WITH A REMOTE INDICATOR AND TEST SWITCH.  READILY ACCESSIBLE SHALL BE DEFINED AS A LOCATION THAT DOES NOT REQUIRE A LADDER OR SPECIAL LIFTING EQUIPMENT FOR ACCESS TO THE DEVICE.  DUCT DETECTORS REQUIRING SPECIAL LIFTING EQUIPMENT FOR ACCESS AND MAINTENANCE SHALL BE SPECIFICALLY AVOIDED. 22. REFERENCE MECHANICAL HVAC DRAWINGS. PROVIDE SMOKE DUCT DETECTOR WITHIN 5' OF EACH SMOKE OR FIRE/SMOKE DAMPER. REFERENCE MECHANICAL HVAC DRAWINGS. PROVIDE SMOKE DUCT DETECTOR WITHIN 5' OF EACH SMOKE OR FIRE/SMOKE DAMPER. 23. REFERENCE MECHANICAL HVAC DRAWINGS. ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER TO ALL SMOKE DAMPERS. REFERENCE MECHANICAL HVAC DRAWINGS. ELECTRICAL CONTRACTOR SHALL PROVIDE 120V POWER TO ALL SMOKE DAMPERS. 24. COORDINATE WITH OTHER TRADES. MAINTAIN 3' SEPARATION BETWEEN SMOKE DETECTORS AND HVAC DIFFUSERS.COORDINATE WITH OTHER TRADES. MAINTAIN 3' SEPARATION BETWEEN SMOKE DETECTORS AND HVAC DIFFUSERS.
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1. PROVIDE A PERMANENT SIGN ON THE MAIN ELECTRICAL ROOM DOOR TO THE BUILDING STATING THAT THE MAIN SERVICE DISCONNECT(S) ARE LOCATED INSIDE. PROVIDE A PERMANENT SIGN ON THE MAIN ELECTRICAL ROOM DOOR TO THE BUILDING STATING THAT THE MAIN SERVICE DISCONNECT(S) ARE LOCATED INSIDE. 2. PLACE SIGNS AT THE MAIN DISCONNECT EQUIPMENT INDICATING TYPE AND LOCATION  PLACE SIGNS AT THE MAIN DISCONNECT EQUIPMENT INDICATING TYPE AND LOCATION  3. EQUIPMENT SHALL BE MOUNTED ON MATERIALS SUITABLE FOR THE ENVIRONMENT WHICH IT IS INSTALLED WITH THE APPROPRIATE NEMA ENCLOSURE RATING. EQUIPMENT SHALL BE MOUNTED ON MATERIALS SUITABLE FOR THE ENVIRONMENT WHICH IT IS INSTALLED WITH THE APPROPRIATE NEMA ENCLOSURE RATING. 4. WORKING CLEARANCES FOR ELECTRICAL EQUIPMENT SHALL BE IN COMPLIANCE WITH NEC ARTICLE 110 AND 408. WORKING CLEARANCES FOR ELECTRICAL EQUIPMENT SHALL BE IN COMPLIANCE WITH NEC ARTICLE 110 AND 408. 5. THE DEDICATED ELECTRICAL SPACE EXTENDED FROM THE FLOOR TO THE STRUCTURAL CEILING WITH THE WIDTH AND DEPTH OF THE PANEL-BOARD OR THE DEDICATED ELECTRICAL SPACE EXTENDED FROM THE FLOOR TO THE STRUCTURAL CEILING WITH THE WIDTH AND DEPTH OF THE PANEL-BOARD OR SWITCHBOARD, MUST BE CLEAR OF ALL PIPING, DUCTS, EQUIPMENT FOREIGN TO THE ELECTRICAL OR ARCHITECTURAL APPURTENANCES IN ACCORDANCE WITH THE NEC 110 & 408.  COORDINATE INSTALLATION OF ELECTRICAL EQUIPMENT WITH OTHER TRADES PRIOR TO ROUGHING IN EQUIPMENT. 6. ALL ELECTRICAL EQUIPMENT AND THE RESULTANT INSTALLATION OF SUCH EQUIPMENT, DEVICES, ETC., SHALL BE IN STRICT COMPLIANCE WITH THE NATIONAL ALL ELECTRICAL EQUIPMENT AND THE RESULTANT INSTALLATION OF SUCH EQUIPMENT, DEVICES, ETC., SHALL BE IN STRICT COMPLIANCE WITH THE NATIONAL ELECTRIC CODE, NFPA 70, ALL APPLICABLE LOCAL, STATE AND FEDERAL CODES AND THE STANDARD FOR ELECTRICAL SAFETY IN THE WORKPLACE NFPA 70E. 7. DRAWINGS AND SPECIFICATIONS FORM A COMPLETE SET OF DOCUMENTS FOR THE WORK IN THIS PROJECT.  NEITHER IS COMPLETE WITHOUT THE OTHER.  ANY DRAWINGS AND SPECIFICATIONS FORM A COMPLETE SET OF DOCUMENTS FOR THE WORK IN THIS PROJECT.  NEITHER IS COMPLETE WITHOUT THE OTHER.  ANY ITEM MENTIONED IN ONE SHALL BE BINDING AS MENTIONED IN BOTH. 8. CONTRACTOR SHALL TAKE RESPONSIBILITY FOR FIELD VERIFICATION OF ALL DIMENSIONS AND LOCATIONS OF EXISTING, RELOCATED AND NEW EQUIPMENT AND CONTRACTOR SHALL TAKE RESPONSIBILITY FOR FIELD VERIFICATION OF ALL DIMENSIONS AND LOCATIONS OF EXISTING, RELOCATED AND NEW EQUIPMENT AND SHALL BE RESPONSIBLE FOR COORDINATION WITH THE WORK OF OTHER TRADES NECESSARY TO THE PROJECT. 9. THESE DRAWINGS ARE INTENDED TO OUTLINE THE SCOPE OF WORK REQUIRED TO PROVIDE A COMPLETE AND OPERABLE PROJECT CONCLUSION. ALL THESE DRAWINGS ARE INTENDED TO OUTLINE THE SCOPE OF WORK REQUIRED TO PROVIDE A COMPLETE AND OPERABLE PROJECT CONCLUSION. ALL MISCELLANEOUS COMPONENTS, PARTS, FASTENERS, SPLICES AND OTHER INCIDENTAL ITEMS NECESSARY TO PROVIDE A COMPLETED PROJECT SHALL BE   PROVIDED WHETHER OR NOT SPECIFICALLY NOTED. 10. CONTRACTOR SHALL NOTIFY THE ENGINEER IMMEDIATELY OF ANY CONFLICTS ARISING FROM DISCOVERED CONDITIONS AT ANY PHASE OF THE PROJECT. CONTRACTOR SHALL NOTIFY THE ENGINEER IMMEDIATELY OF ANY CONFLICTS ARISING FROM DISCOVERED CONDITIONS AT ANY PHASE OF THE PROJECT. 11. CONTRACTOR SHALL NOTIFY KAFB CONTRACTING OFFICER TO DETERMINE THE LOCATION AND DEPTH OF UNDERGROUND UTILITIES PRIOR TO EXCAVATION. CONTRACTOR SHALL NOTIFY KAFB CONTRACTING OFFICER TO DETERMINE THE LOCATION AND DEPTH OF UNDERGROUND UTILITIES PRIOR TO EXCAVATION. 12. AT ANY LOCATION WHERE EXCAVATION OR ASSOCIATED WORK CAUSES DAMAGE TO EXISTING UNDERGROUND UTILITIES,  CONTRACTOR SHALL RESTORE THE DAMAGED AT ANY LOCATION WHERE EXCAVATION OR ASSOCIATED WORK CAUSES DAMAGE TO EXISTING UNDERGROUND UTILITIES,  CONTRACTOR SHALL RESTORE THE DAMAGED SYSTEM TO LIKE-NEW STATE. 13. ALL BRANCH CIRCUITS SHALL HAVE A SEPARATE NEUTRAL AND GROUND. ALL BRANCH CIRCUITS SHALL HAVE A SEPARATE NEUTRAL AND GROUND. 14. ALL ABOVE GROUND EXPOSED CONDUIT SHALL BE RIGID GALVANIZED STEEL. ALL ABOVE GROUND EXPOSED CONDUIT SHALL BE RIGID GALVANIZED STEEL. 15. LOCATIONS OF OTHER EQUIPMENT SPECIFIED BY OTHER TRADES OR PROVIDED BY OWNER ARE APPROXIMATE.  COORDINATE EXACT LOCATION IN FIELD PRIOR TO LOCATIONS OF OTHER EQUIPMENT SPECIFIED BY OTHER TRADES OR PROVIDED BY OWNER ARE APPROXIMATE.  COORDINATE EXACT LOCATION IN FIELD PRIOR TO ROUGHING IN AND ROUTING CONDUIT. 16. SEE ARCHITECTURAL REFLECTED CEILING PLANS AND ELEVATIONS FOR EXACT LOCATIONS FOR LIGHT FIXTURES IN LAY-IN OR DRYWALL CEILINGS, AND ON INTERIOR SEE ARCHITECTURAL REFLECTED CEILING PLANS AND ELEVATIONS FOR EXACT LOCATIONS FOR LIGHT FIXTURES IN LAY-IN OR DRYWALL CEILINGS, AND ON INTERIOR OR EXTERIOR WALLS. 17. CONDUITS ARE NOT NECESSARILY SHOWN ON PLAN DRAWINGS FOR SAKE OF CLARITY.  PROVIDE CONDUITS BETWEEN DEVICES AND TO PANELS PER CONDUITS ARE NOT NECESSARILY SHOWN ON PLAN DRAWINGS FOR SAKE OF CLARITY.  PROVIDE CONDUITS BETWEEN DEVICES AND TO PANELS PER REQUIREMENTS LISTED IN DIVISION 26 SPECIFICATIONS.  INDICATE EXACT ROUTING OF CONDUIT ON PLAN DRAWINGS AS PART OF AS BUILD DOCUMENTATION TO BE SUBMITTED AFTER FINAL COMPLETION. 18. FINAL CONNECTION TO ALL MOTORS SHALL BE WITH FLEXIBLE CONDUIT CONNECTION. FINAL CONNECTION TO ALL MOTORS SHALL BE WITH FLEXIBLE CONDUIT CONNECTION. 19. ALL EXIT, NIGHT LIGHT, AND EMERGENCY FIXTURES SHALL BE CONNECTED TO LIGHT CIRCUIT AHEAD OF LOCAL SWITCH. ALL EXIT, NIGHT LIGHT, AND EMERGENCY FIXTURES SHALL BE CONNECTED TO LIGHT CIRCUIT AHEAD OF LOCAL SWITCH. 20. GENERAL CONTRACTOR SHALL FIELD-VERIFY ALL EXISTING CONDITIONS PRIOR TO BEGINNING ANY WORK AND SHALL IMMEDIATELY NOTIFY THE ARCHITECT/ENGINEER GENERAL CONTRACTOR SHALL FIELD-VERIFY ALL EXISTING CONDITIONS PRIOR TO BEGINNING ANY WORK AND SHALL IMMEDIATELY NOTIFY THE ARCHITECT/ENGINEER OF ANY DISCREPANCIES.  FAILURE TO DO SO INDICATES THAT THE CONTRACTOR ACCEPTS THE CONDITIONS AS THEY EXIST, AND SHALL PERFORM THE WORK REQUIRED AS SHOWN AND SPECIFIED. 21. ELECTRICAL CONTRACTOR SHALL REVIEW MECHANICAL DRAWINGS AND SPECIFICATION TO OBTAIN LOCATIONS, WIRING REQUIREMENTS, CONTROL WIRING SCHEMES, ELECTRICAL CONTRACTOR SHALL REVIEW MECHANICAL DRAWINGS AND SPECIFICATION TO OBTAIN LOCATIONS, WIRING REQUIREMENTS, CONTROL WIRING SCHEMES, INTERLOCK WIRING AND THERMOSTAT LOCATIONS.  22. ALL DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO QUANTIFY THE MATERIALS SPECIFIED AND INDICATED THEIR INTENDED RELATIONSHIP TO EACH OTHER.  ALL DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO QUANTIFY THE MATERIALS SPECIFIED AND INDICATED THEIR INTENDED RELATIONSHIP TO EACH OTHER.  THE DRAWINGS ARE NOT TO BE SCALED.  THE VARIOUS SCALES USED ON THE DRAWINGS MAY NOT ALLOW FOR ALL FITTINGS, OFFSETS, AND ACCESSORIES THAT MAY BE REQUIRED TO COMPLETE THE WORK.  THE CONTRACTOR SHALL CAREFULLY INVESTIGATE THE CONDITIONS THAT WOULD AFFECT THE WORK TO BE PERFORMED AND SHALL ARRANGE SUCH WORK AS NECESSARY TO COMPLY WITH THE INTENT OF THE CONSTRUCTION DOCUMENTS. 23. ALL OPERABLE WALL MOUNTED DEVICES (SWITCHES, PULL STATIONS, ETC.) SHALL BE INSTALLED SO THAT THE OPERABLE COMPONENT IS A MAXIMUM OF 48" AFF AND IN ACCORDANCE WITH ALL OPERABLE WALL MOUNTED DEVICES (SWITCHES, PULL STATIONS, ETC.) SHALL BE INSTALLED SO THAT THE OPERABLE COMPONENT IS A MAXIMUM OF 48" AFF AND IN ACCORDANCE WITH ADA AND ABA STANDARDS.
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