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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). ALL THE CONSTRUCTION DOCUMENTS ARE COMPRISED OF BOTH DRAWINGS AND SPECIFICATIONS (PROJECT MANUAL). ALL TRADES ARE INTERDEPENDENT AND MUST BE FULLY COORDINATED TO PROVIDE A COMPLETE PROJECT. THE GENERAL CONTRACTOR SHALL NOT BREAK OUT INDIVIDUAL 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 AND SPECIFICATIONS, THE MOST STRINGENT PRODUCT IF DISCREPANCIES ARE ENCOUNTERED BETWEEN THE DRAWINGS AND SPECIFICATIONS, THE MOST STRINGENT PRODUCT OR APPLICATION OVERRIDES IN ALL CASES. 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. 16. PRIOR TO BIDDING, THE GENERAL CONTRACTOR SHALL COORDINATE WITH THE OWNER TO ACCESS, PRIOR TO BIDDING, THE GENERAL CONTRACTOR SHALL COORDINATE WITH THE OWNER TO ACCESS, INSPECT, REVIEW, AND ANALYZE ALL NEW AND EXISTING ROOF EQUIPMENT, EQUIPMENT MOUNTS, EQUIPMENT PENETRATIONS, EQUIPMENT CURBS AND ALL OTHER ROOF PENETRATIONS TO INSTALLED, MODIFIED, OR REPLACED WITH A QUALIFIED ROOFING CONTRACTOR AND NOTIFY IN WRITING TO THE ENGINEER IF THERE ARE ANY COMPLICATIONS THAT COULD POTENTIALLY VOID ANY NEW OR EXISTING ROOF WARRANTIES. OTHERWISE, THE CONTRACTOR WILL BE RESPONSIBLE FOR TAKING ALL MEASURES NECESSARY TO INSURE THE ROOF WARRANTY WILL CONTINUE AND NOT BE VOIDED AT NO ADDITIONAL COST TO THE OWNER.  17. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING LOCATIONS OF EQUIPMENT BEING REPLACED. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING LOCATIONS OF EQUIPMENT BEING REPLACED. DRAWINGS DEPICT GENERAL LOCATIONS FOR EQUIPMENT INSTALLATION. CONTRACTOR SHALL FIELD VERIFY EXACT LOCATIONS IN FIELD.  18. ALL ROOF VENTS, FLUES, PENETRATIONS FOR EQUIPMENT BEING DEMOLISHED SHALL BE CAPPED ALL ROOF VENTS, FLUES, PENETRATIONS FOR EQUIPMENT BEING DEMOLISHED SHALL BE CAPPED AND SEALED 12" BELOW ROOF DECK AND 12" ABOVE ROOF DECK. CONTRACTOR SHALL PACK INSULATION INSIDE OF PENETRATION PRIOR TO CAPPING. CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING A WATERTIGHT SEAL AT THE ROOF.  19. ALL EQUIPMENT, PRODUCTS, MATERIALS, COMPONENTS, ACCESSORIES, ETC. SHALL BE MANUFACTURED ALL EQUIPMENT, PRODUCTS, MATERIALS, COMPONENTS, ACCESSORIES, ETC. SHALL BE MANUFACTURED IN THE USA.  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, FLEXIBLE, OR FIBROUS GLASS 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 IN LENGTH. 6. LOW PRESSURE DUCTWORK LOW PRESSURE DUCTWORK 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 DUCTS (ABOVE 1,500 FPM) ROUND DUCTS (ABOVE 1,500 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 IN CONCEALED AREAS AND/OR WHEN THE DUCT IS EXTERNALLY INSULATED. PLEATED AND ADJUSTABLE ELBOWS ARE NOT ACCEPTABLE. f. ROUND DUCTS (1001-1,500 FPM) ROUND DUCTS (1001-1,500 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 1.0 TIMES 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. ROUND DUCTS (0-1000 FPM) ROUND DUCTS (0-1000 FPM) g.1. ROUND ELBOWS MAY BE EXTRA SHORT RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT ROUND ELBOWS MAY BE EXTRA SHORT RADIUS TYPE (THE CENTER LINE RADIUS OF DUCT SHALL BE 0.6 TIME THE DIAMETER OF THE DUCT). 90° ELBOWS SHALL BE 3 GOREMINIMUM. 60° AND SMALLER ANGLE ELBOWS MAY BE 2 GORE. SMOOTH DIESTAMPED/PRESSED ELBOWS ARE ACCEPTABLE IN CONCEALED AREAS AND/OR WHEN THE DUCT IS EXTERNALLY INSULATED. PLEATED AND ADJUSTABLE ELBOWS ARE NOT ACCEPTABLE. h. 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 SHEET METAL DUCT SHALL BE SPIRAL SEAM. EXPOSED ROUND SPIRAL SHEET METAL DUCT BRANCHES SHALL BE CONICAL TEES OR WYE FITTINGS AS DESIGNED. TAKEOFFS ARE NOT ACCEPTABLE. i. 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. ALL FIBROUS DUCTWORK JOINTS SHALL BE STAPLED AND TAPED OR CROSSTABED AND TAPED AIRTIGHT. j. ALL SQUARE AND RECTANGULAR VOLUME DAMPERS SHALL BE OPPOSED BLADE TYPE. ALL SQUARE AND RECTANGULAR VOLUME DAMPERS SHALL BE OPPOSED BLADE TYPE. k. GRAVITY BACKDRAFT DAMPERS SHALL START TO OPEN AT NO MORE THAN 0.01" WG. GRAVITY BACKDRAFT DAMPERS SHALL START TO OPEN AT NO MORE THAN 0.01" WG. l. 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. D. INSULATION INSULATION 3. 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. 4. 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. 5. 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. 6. 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. 2. 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. 3. 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. 4. 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. 5. EXPOSED EXTERIOR PIPE INSULATION SHALL BE JACKETED WITH ALUMINUM, GALVANIZED SHEET EXPOSED EXTERIOR PIPE INSULATION SHALL BE JACKETED WITH ALUMINUM, GALVANIZED SHEET METAL, STAINLESS STEEL, OR UV RESISTANT PLASTIC AND SEALED WEATHER TIGHT. E. 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. F. THERMOSTATS SHALL BE 7-DAY PROGRAMMABLE TYPE WITH SETBACK, AUTOMATIC HEAT/COOL THERMOSTATS SHALL BE 7-DAY PROGRAMMABLE TYPE WITH SETBACK, AUTOMATIC HEAT/COOL CHANGEOVER, MANUAL OVERRIDE, DIGITAL DISPLAY, AND LOCKOUT CAPABILITIES. G. 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. INDIVIDUAL GRILLES SHALL BE BALANCED TO WITHIN 10% OF THE DESIGN AIR FLOWS AND UNITS SHALL BE BALANCED TO WITHIN 5% OF THE DESIGN AIR FLOWS. THE RESTROOMS SHALL BE BALANCED NEGATIVE WITH THE EXHAUST FANS RUNNING. THE TEST AND BALANCE REPORT SHALL BE PROVIDED TO THE OWNER AND THIS ENGINEER FOR REVIEW AND COMMENT. H. 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. 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. ALL NECESSARY TRANSFORMERS (120V TO 24V, ETC.) SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR THEIR CONTROLS SUBCONTRACTOR. COORDINATE ALL WORK WITH THE ELECTRICAL AND FIRE ALARM CONTRACTORS. I. MOTORIZED DAMPER ACTUATORS SHALL BE 120V/1PH. MOTORIZED DAMPER ACTUATORS SHALL BE 120V/1PH. K. NEOPRENE IN SHEAR ISOLATORS NEOPRENE IN SHEAR ISOLATORS 1. ALL NEOPRENE IN SHEAR ISOLATORS SHALL BE MASON INDUSTRIES MODEL ND OR APPROVED ALL NEOPRENE IN SHEAR ISOLATORS SHALL BE MASON INDUSTRIES MODEL ND OR APPROVED EQUAL. PROVIDE SIZE AND COLOR AS APPLICABLE TO WEIGHT REQUIREMENTS. PROVIDE WITH FRICTION PADS LOCATED AT TOP AND BOTTOM OF ISOLATOR. PROVIDE WITH BOLT HOLES LOCATED ON THE BOTTOM AND A TAPPED HOLE WITH CAP SCREW AND WASHER ON TOP. APPROVED EQUAL SHALL HAVE A MINIMUM DEFLECTION OF O.35", SHALL MEET WEIGHT SPECIFICATIONS FOR UNIT, AND SHALL BE NEOPRENE WITH ALL EXPOSED METAL PROTECTED FROM CORROSION. 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. CONDENSATE PIPING SHALL BE APPROVED, DWV SCHEDULE 40 PVC WITH PVC-DWV FITTINGS CONDENSATE PIPING SHALL BE APPROVED, DWV SCHEDULE 40 PVC WITH PVC-DWV FITTINGS AND SOLVENT CEMENT JOINTS UNLESS OTHERWISE NOTED. b. WHEN NOTED AND/OR WHEN INSTALLED IN A RETURN AIR PLENUM CONDENSATE PIPING SHALL WHEN NOTED AND/OR WHEN INSTALLED IN A RETURN AIR PLENUM CONDENSATE PIPING SHALL BE DWV SERVICE WEIGHT CAST IRON WITH CAST IRON-DWV FITTINGS AND GASKET OR LEAD AND OAKUM JOINTS. ALL PIPING SHALL BARE THE MARK OF THE CAST IRON SOIL PIPE INSTITUTE. c. WHEN NOTED AND/OR WHEN INSTALLED IN A RETURN AIR PLENUM CONDENSATE PIPING SHALL WHEN NOTED AND/OR WHEN INSTALLED IN A RETURN AIR PLENUM CONDENSATE PIPING SHALL BE DWV COPPER WITH COPPER-DWV FITTINGS AND SOLDERED JOINTS. 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" f. MORE THAN 170 TONS TO 250 TONS=2-1/2" MORE THAN 170 TONS TO 250 TONS=2-1/2" g. MORE THAN 250 TONS TO 300 TONS=3" MORE THAN 250 TONS TO 300 TONS=3" h. MORE THAN 300 TONS TO 430 TONS=4" MORE THAN 300 TONS TO 430 TONS=4" i. MORE THAN 430 TONS TO 700 TONS=5" MORE THAN 430 TONS TO 700 TONS=5" 2. MINIMUM SLOPE MINIMUM SLOPE a. 2-1/2" OR LESS=1/4" PER FOOT 2-1/2" OR LESS=1/4" PER FOOT b. 3" TO 5"=1/8" PER FOOT 3" TO 5"=1/8" 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. LABELS SHALL INCLUDE ALL PIPING SHALL BE LABELED IN ACCORDANCE WITH ASTM STANDARD A13.1. LABELS SHALL INCLUDE PIPING SERVICE (REFRIGERANT SUCTION, REFRIGERANT LIQUID, CONDENSATE, 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. CONTROLS CONTROLS 1. CONTRACTOR SHALL PROVIDE ALL NECESSARY COMPONENTS, PARTS, EQUIPMENT, AND SOFTWARE FOR A BUILDING CONTRACTOR SHALL PROVIDE ALL NECESSARY COMPONENTS, PARTS, EQUIPMENT, AND SOFTWARE FOR A BUILDING AUTOMATION SYSTEM SERVING ALL THREE SCHOOLS IN PROJECT SCOPE. FURNISH NEW SERVER, MONITOR, AND ALL DEVICES FOR A FULLY FUNCTIONING SYSTEM. ALL UNITS SHALL BE INTEGRATED INTO SYSTEM.  2. ALL CONTROLS SHALL BE INTEGRATED INTO A NEW BUILDING AUTOMATION SYSTEM (BAS). ALL CONTROLS SHALL BE INTEGRATED INTO A NEW BUILDING AUTOMATION SYSTEM (BAS). 3. THE HVAC CONTROLS PORTION OF THIS PROJECT SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL THE HVAC CONTROLS PORTION OF THIS PROJECT SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR.  THIS INCLUDES ALL PROGRAMMING, SOFTWARE, HARDWARE, SENSORS, CONTROLLERS, DRIVES, STARTERS, LOW VOLTAGE (LESS THAN 120V) CONTROL WIRING, AND TERMINATIONS. 4. THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL PROVIDE AND INSTALL ALL LOW VOLTAGE THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL PROVIDE AND INSTALL ALL LOW VOLTAGE EQUIPMENT, COMPONENTS, AND WIRING.   5. VARIABLE FREQUENCY DRIVES (VFDs) SHALL BE FACTORY PROVIDED AND INSTALLED BY THE EQUIPMENT VARIABLE FREQUENCY DRIVES (VFDs) SHALL BE FACTORY PROVIDED AND INSTALLED BY THE EQUIPMENT MANUFACTURER. VARIABLE FREQUENCY DRIVES SHALL BE PROVIDED FOR EQUIPMENT MOTORS AS SPECIFIED. 6. MOTOR STARTERS SHALL BE PROVIDED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR AND MOTOR STARTERS SHALL BE PROVIDED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR AND INSTALLED BY THE ELECTRICAL CONTRACTOR. MOTOR STARTERS SHALL BE PROVIDED FOR ALL MOTORS REQUIRING A START/STOP SIGNAL FROM THE HVAC CONTROL SYSTEM. 7. LOW VOLTAGE CONTROL WIRING CONDUIT/RACEWAYS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL LOW VOLTAGE CONTROL WIRING CONDUIT/RACEWAYS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. ALL LOW VOLTAGE CONTROL WIRING IN EXPOSED AREAS (MECHANICAL ROOMS, ETC.) SHALL BE INSTALLED IN CONDUIT. ALL LOW VOLTAGE CONTROL WIRING IN CONCEALED AREAS (ABOVE CEILINGS, ETC.) SHALL BE PROPERLY SUPPORTED FROM STRUCTURE WITH J-HOOKS. 8. AIR DAMPER ACTUATORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR, HIS CONTROLS AIR DAMPER ACTUATORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR, HIS CONTROLS SUBCONTRACTOR, OR FACTORY PROVIDED AND INSTALLED BY THE EQUIPMENT MANUFACTURER. 9. ALL DUCT PRESSURE, TEMPERATURE, HUMIDITY, ETC. SENSORS AND PORTS SHALL BE PROVIDED AND INSTALLED BY ALL DUCT PRESSURE, TEMPERATURE, HUMIDITY, ETC. SENSORS AND PORTS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR.   10. ALL 120V TO LOW VOLTAGE TRANSFORMERS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR ALL 120V TO LOW VOLTAGE TRANSFORMERS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR.   11. DUCT SMOKE DETECTORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR, HIS CONTROLS DUCT SMOKE DETECTORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR, HIS CONTROLS SUBCONTRACTOR, OR FACTORY PROVIDED AND INSTALLED BY THE EQUIPMENT MANUFACTURER. ALL UNITS OVER 2000 CFM SHALL HAVE RETURN DUCT MOUNTED SMOKE DETECTORS. CONTRACTOR SHALL VERIFY ALL RETURN DUCT SMOKE DETECTORS ARE COMPATIBLE WITH THE FIRE ALARM SYSTEM. SMOKE DETECTORS SHALL BE ADDRESSABLE AND ABLE TO BE MONITORED BY THE FIRE ALARM SYSTEM. WIRING FOR SIGNAL TO THE FIRE ALARM PANEL SHALL BE PROVIDED AND INSTALLED BY THE FIRE ALARM CONTRACTOR. COORDINATE WITH THE FIRE ALARM CONTRACTOR.    12. ALL WORK SHALL BE CAREFULLY COORDINATED BETWEEN THE CONTROLS CONTRACTOR, MECHANICAL CONTRACTOR, ALL WORK SHALL BE CAREFULLY COORDINATED BETWEEN THE CONTROLS CONTRACTOR, MECHANICAL CONTRACTOR, ELECTRICAL CONTRACTOR, FIRE ALARM CONTRACTOR, TEST AND BALANCE CONTRACTOR, AND ALL WORK DEPICTED ON THESE DRAWINGS AND SPECIFICATIONS. 13. A PRE-INSTALLATION MEETING SHALL BE HELD AT LEAST ONE WEEK PRIOR TO STARTING THE CONTROLS PORTION OF A PRE-INSTALLATION MEETING SHALL BE HELD AT LEAST ONE WEEK PRIOR TO STARTING THE CONTROLS PORTION OF WORK.  ATTENDANCE SHALL BE MANDATORY FOR THE CONTROLS CONTRACTOR, MECHANICAL CONTRACTOR, ELECTRICAL CONTRACTOR, FIRE ALARM CONTRACTOR, AND TEST AND BALANCE CONTRACTOR. 14. A PRE-INSTALLATION MEETING SHALL BE HELD AT LEAST ONE WEEK PRIOR TO STARTING THE TEST AND BALANCE A PRE-INSTALLATION MEETING SHALL BE HELD AT LEAST ONE WEEK PRIOR TO STARTING THE TEST AND BALANCE PORTION OF WORK.  ATTENDANCE SHALL BE MANDATORY FOR THE CONTROLS CONTRACTOR, MECHANICAL CONTRACTOR, AND TEST AND BALANCE CONTRACTOR. 15. THE CONTROLS CONTRACTOR SHALL BE COPIED ON ALL EQUIPMENT SUBMITTALS RELATIVE TO THEIR WORK (CONTROL THE CONTROLS CONTRACTOR SHALL BE COPIED ON ALL EQUIPMENT SUBMITTALS RELATIVE TO THEIR WORK (CONTROL DAMPERS, EQUIPMENT, FANS, ETC.) FOR REVIEW AND COMMENT. 16. VARIABLE FREQUENCY DRIVES SHALL BE PROVIDED FOR EQUIPMENT MOTORS AS SPECIFIED.  ALL VFDs INDICATED VARIABLE FREQUENCY DRIVES SHALL BE PROVIDED FOR EQUIPMENT MOTORS AS SPECIFIED.  ALL VFDs INDICATED SHALL BE PROVIDED WITH EQUIPMENT OR BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. ALL VARIABLE FREQUENCY DRIVES SHALL BE EQUIPPED WITH A BYPASS.  17. THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL PROVIDE ALL MATERIAL AND LABOR THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL PROVIDE ALL MATERIAL AND LABOR NECESSARY TO FACILITATE THE SPECIFIED SEQUENCE OF OPERATION. 18. ION GENERATORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR.  THEY SHALL BE WIRED BY ION GENERATORS SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR.  THEY SHALL BE WIRED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. 19. CONDENSATE OVERFLOW SWITCHES SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR.  THEY CONDENSATE OVERFLOW SWITCHES SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR.  THEY SHALL BE WIRED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. 20. THE PACKAGED A/C EQUIPMENT HAS FACTORY PROVIDED CONTROLLERS.  THE MECHANICAL CONTRACTOR OR HIS THE PACKAGED A/C EQUIPMENT HAS FACTORY PROVIDED CONTROLLERS.  THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL PROVIDE AND INSTALL INTEGRATION OF THESE CONTROLLERS INTO THE BAS.  COORDINATE WITH THE MANUFACTURERS. 21. THE BAS SHALL BE CONTROLLABLE FROM A CENTRAL WORKSTATION LOCATED ON THE CUSTOMER'S WAN/LAN.  THE THE BAS SHALL BE CONTROLLABLE FROM A CENTRAL WORKSTATION LOCATED ON THE CUSTOMER'S WAN/LAN.  THE CENTRAL WORKSTATION SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR. THE CENTRAL WORKSTATION SHALL PROVIDE CONTINUOUS ACCESS TO THE SYSTEM WITH A USER-FRIENDLY GRAPHICAL WINDOWS INTERFACE (USING MICROSOFT WINDOWS 10 PRO OPERATING SYSTEM).  A PASSWORD PROTECTED WEB INTERFACE SHALL ALSO BE INCLUDED TO PROVIDE WEB ACCESS TO THE SYSTEM FOR UP TO SEVEN SIMULTANEOUS USERS.  THE MECHANICAL CONTRACTOR OR HIS CONTROLS SUBCONTRACTOR SHALL ALSO PROVIDE A LAP TOP WITH PRE-LOADED SOFTWARE THAT CAN ACCESS THE SYSTEM VIA WEB BROWSER WHEN CONNECTED TO THE CUSTOMER'S LAN. 22. THE CONTROLS CONTRACTOR SHALL PROVIDE SITE-SPECIFIC, ON-SITE TRAINING FOR BAS OPERATION.  THIS THE CONTROLS CONTRACTOR SHALL PROVIDE SITE-SPECIFIC, ON-SITE TRAINING FOR BAS OPERATION.  THIS INCLUDES, BUT IS NOT LIMITED TO SYSTEM ARCHITECTURE, CONTROLLER OPERATION, CONTROL DRAWINGS, DEVICE REPLACEMENT, PRODUCT OVERVIEW, DEMONSTRATIONS, LOG ON/LOG OFF, SYSTEM PASSWORDS, SCREEN LAYOUT, SOFTWARE TOOLBARS/MENUS, GRAPHIC PAGE NAVIGATION/USE, SCHEDULING (REGULAR, TEMPORARY, AND SPECIAL), BASIC TROUBLESHOOTING, ETC.  CONTROLS CONTRACTOR SHALL INCLUDE A MINIMUM OF 40 HOURS OF ON SITE DEDICATED INSTRUCTOR TIME FOR SYSTEM PLANT, EQUIPMENT, AND CONTROLS OPERATION. 23. COMMUNICATION OF CONTROLLERS TO THE CENTRAL WORKSTATION SHALL BE PROVIDED THROUGH THE FACILITIES WAN. COMMUNICATION OF CONTROLLERS TO THE CENTRAL WORKSTATION SHALL BE PROVIDED THROUGH THE FACILITIES WAN. 24. ALL ROOM THERMOSTATS SHALL BE DIGITAL DISPLAY WITH INTEGRAL TEMPERATURE SENSORS, TEMPERATURE ALL ROOM THERMOSTATS SHALL BE DIGITAL DISPLAY WITH INTEGRAL TEMPERATURE SENSORS, TEMPERATURE SETPOINT/OVERRIDE, AND BACNET CAPABILITIES. CASING AND FACE PLATE SHALL BE WHITE.  CONTRACTOR SHALL VERIFY OPERATIONAL CAPABILITIES WITH SEQUENCE OF OPERATION. COORDINATE HARDWARE REQUIREMENTS WITH MANUFACTURER. 25. ALL POINTS SHALL BE INTEGRATED INTO CONTROL SYSTEM GRAPHICS.  THIS SHALL INCLUDE BUT NOT BE LIMITED TO ALL POINTS SHALL BE INTEGRATED INTO CONTROL SYSTEM GRAPHICS.  THIS SHALL INCLUDE BUT NOT BE LIMITED TO EQUIPMENT, CONTROL POINTS, AND MONITORING POINTS.  GRAPHICS SHALL INCLUDE BUT NOT BE LIMITED TO ACUURATE SYSTEM DIAGRAMS, ANIMATIONS, EQUIPMENT REPRESENTATIONS, SETPOINTS, CURRENT READINGS, DEDICATED SCREENS, ETC. 26. WHEN THE SEQUENCE OF OPERATION, DRAWINGS, DIAGRAMS, POINTS LISTS, AND/OR SPECIFICATIONS DIFFER FROM WHEN THE SEQUENCE OF OPERATION, DRAWINGS, DIAGRAMS, POINTS LISTS, AND/OR SPECIFICATIONS DIFFER FROM ONE ANOTHER, THE MORE STRINGENT REQUIREMENT SHALL BE PROVIDED.  IF A COMPONENT, 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. 27. ALL CONTROLLERS AND CONTROLLER PANELS SHALL HAVE 25% SPARE PHYSICAL CAPACITY ONCE FULLY LOADED AND ALL CONTROLLERS AND CONTROLLER PANELS SHALL HAVE 25% SPARE PHYSICAL CAPACITY ONCE FULLY LOADED AND INTEGRATED INTO THE SYSTEM (i.e. 25% SPARE CONTROLLER POINT CONNECTIONS FOR FUTURE EXPANSION, 25% SPARE PANEL SPACE AVAILABLE FOR FUTURE CONTROLLERS, ETC.). 28. 120V POWER SHALL BE BROUGHT TO CONTROL COMPONENTS AS NECESSARY BY THE ELECTRICAL 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. 29. ALL MANUFACTURERS RECOMMENDED CONTROL POINT LOADING AND SHALL BE FOLLOWED FOR ALL CONTROLLERS AND ALL MANUFACTURERS RECOMMENDED CONTROL POINT LOADING AND SHALL BE FOLLOWED FOR ALL CONTROLLERS AND DEVICES.  30. COMPLETE SHOP DRAWINGS, CONTROL DIAGRAMS, PRODUCT SUBMITTALS, AND SEQUENCE OF OPERATION SHALL BE  COMPLETE SHOP DRAWINGS, CONTROL DIAGRAMS, PRODUCT SUBMITTALS, AND SEQUENCE OF OPERATION SHALL BE  PREPARED BY THE CONTROLS CONTRACTOR AND SHALL BE SUBMITTED TO THIS ENGINEER FOR REVIEW AND   COMMENT PRIOR TO MATERIAL ORDER AND INSTALLATION. 31. THE BAS AND ALL GRAPHICS SHALL BE CONTROLLABLE FROM A SECURE, PASSWORD PROTECTED WEB BASED THE BAS AND ALL GRAPHICS SHALL BE CONTROLLABLE FROM A SECURE, PASSWORD PROTECTED WEB BASED APPLICATION WITH AT LEAST 8 INDIVIDUAL USERS.  32. GRAPHICS WITHIN THE BAS SHALL BE REAL TIME, SHALL DISPLAY ALL SENSOR/SET POINT/COMPONENT/ALARM/ON/ GRAPHICS WITHIN THE BAS SHALL BE REAL TIME, SHALL DISPLAY ALL SENSOR/SET POINT/COMPONENT/ALARM/ON/ OFF VALUES, AND BE INTERACTIVE. SET POINT MODIFICATIONS, ON/OFF SIGNALS, ETC. SHALL BE ADJUSTABLE AND SHALL UPDATE WITHOUT LEAVING THE CURRENT DISPLAY. 33. PROVIDE ONE NEW PC AND ONE NEW LAPTOP, AND UP TO 4 SOFTWARE UPGRADE PACKAGES FOR EXISTING PCs (IF PROVIDE ONE NEW PC AND ONE NEW LAPTOP, AND UP TO 4 SOFTWARE UPGRADE PACKAGES FOR EXISTING PCs (IF NECESSARY) TO FACILITATE ON-SITE OPERATION OF THE BAS. USE THE NEW LAPTOP AND/OR PC FOR TRAINING PURPOSES.  34. ALL COMMANDS SENT BY THE BAS TO COMPONENTS SHALL BE VERIFIED AT THE BAS BY FEEDBACK RESPONSE ALL COMMANDS SENT BY THE BAS TO COMPONENTS SHALL BE VERIFIED AT THE BAS BY FEEDBACK RESPONSE THROUGH SENSORS, ALARMS, ETC. IF COMMAND IS GIVEN THERE SHALL BE COMPONENTS/SIGNALS IN PLACE TO VERIFY THAT COMMAND HAS BEEN RECEIVED AND IS PRODUCING THE DESIRED RESULT.  35. BASIS OF DESIGN IS TALON OPEN PROTOCOL BACNET BMS CONTROLS SYSTEM BY POWERS OF MISSISSIPPI. BASIS OF DESIGN IS TALON OPEN PROTOCOL BACNET BMS CONTROLS SYSTEM BY POWERS OF MISSISSIPPI. 
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1.  PLANS DO NOT ATTEMPT TO SHOW ALL DEMOLITION ITEMS.  SOME LIGHT FIXTURES, .  PLANS DO NOT ATTEMPT TO SHOW ALL DEMOLITION ITEMS.  SOME LIGHT FIXTURES, SWITCHES/DIMMERS, EXIT LIGHTS, RECEPTACLES, TELEPHONE, DATA, MISC. OUTLETS, COMMUNICATION DEVICES (FIRE ALARM, PAGING/INTERCOM, NURSE CALL, SECURITY,... ETC.) ARE SHOWN FOR INFORMATION PURPOSES AND GENERAL LAYOUT IN THESE AREAS TO BE RENOVATED.  HOWEVER, THE ITEMS SHOWN ARE NOT NECESSARILY COMPLETE, ELECTRICAL CONTRACTOR (E.C.) TO FIELD VERIFY ALL DEMOLITION ITEMS AND PROVIDE REMOVAL OF ALL DEVICES ACCORDINGLY.  SEE RELATED NOTES ON MAINTAINING SERVICE TO NON-DEMOLITION AREAS. 2.  E.C. SHALL REMOVE ALL EXISTING LIGHT FIXTURES, SWITCHES/DIMMERS, EXIT LIGHTS, RECEPTACLES, TELEPHONE, DATA, MISC. OUTLETS, WIRING TROUGHS, DUCTS, FILM ILLUMINATORS, COMMUNICATION DEVICES (FIRE ALARM, PAGING/INTERCOM, SECURITY,... ETC.) IN DEMOLITION AREAS.  REMOVE CONDUIT/WIRE BACK TO PANEL(S) UNLESS RE-USED FOR NEW AND/OR RELOCATED WORKS.  EXISTING RACEWAYS, CONDUITS AND CABLE DUCTS WITH ADEQUATE CAPACITY FOR NEW AND/OR EXISTING LOADS MAY BE RE-USED.  SIMILARLY FOR COMMUNICATION SYSTEM CONDUIT/WIRE (REMOVE BACK TO CONTROL PANEL(S) IF NOT RE-USED).  FIXTURES NOT INDICATED FOR RE-USE SHALL BE DELIVERED TO A LOCATION TO BE SPECIFIED BY OWNER.  ALL FIXTURES UPSTREAM OR DOWNSTREAM OF DEMOLISHED FIXTURES AND ON THE SAME CIRCUITS SHALL BE RECONNECTED TO MAINTAIN SERVICE, PROVIDE NEW CONDUIT/WIRE AS REQUIRED. 3.  DAMAGE TO EXISTING MATERIALS/EQUIPMENT WILL BE REPAIRED AT NO ADDITIONAL COST TO OWNER.  RE-SUPPORT ANY REMAINING CONDUIT OR DEVICE THAT WERE SUPPORTED BY WALLS/MILLWORK BEING REMOVED. 4.  NON-DEMOLITION AREAS:  DEMOLITION WORKS SHALL NOT AFFECT AREAS NOT INCLUDED IN DEMOLITION.  E.C. SHALL BE RESPONSIBLE FOR THE CONTINUITY OF ALL SERVICES (POWER, TELEPHONE, FIRE ALARM, DATA, PAGING, INTERCOM, ETC.) IN NON-DEMOLITION AREAS.  ALL SERVICES SHALL BE MAINTAINED AT ALL TIMES.  E.C. SHALL MAINTAIN SERVICE BY EXTENDING, RE-ROUTING AND/OR RECONNECTING ANY CIRCUITS AFFECTED BY DEMOLITION. 5.  E.C SHALL FIELD INVESTIGATE EXISTING ELECTRICAL INSTALLATION.  ALL EXISTING INSTALLATION IN THE RENOVATION AREAS THAT ARE TO REMAIN BUT ARE NOT CURRENTLY IN COMPLIANCE WITH CURRENT CODES SHALL BE CORRECTED BY E.C., INCLUDING BUT NOT LIMITED TO THE FOLLOWING:    UN-SUPPORTED CONDUIT AND JUNCTION BOXES LAYING ON TOP OF CEILING TILES, CONDUIT AND/OR JUNCTION BOXES SUPPORTED ONLY BY TIE-WIRE - RAISE AND SUPPORT CONDUIT WITH STRAP PER SPECS.  PROVIDE NEW CONDUIT/WIRE AS REQUIRED.   CIRCUITS WITHOUT A SEPARATE GREEN GROUNDING WIRE - INSTALL A GREEN GROUNDING WIRE FOR EVERY RECEPTACLE OUTLET AND DEVICES.  INSTALLATION OF THE GREEN GROUNDING WIRE MAY REQUIRE THE REMOVAL AND RE-INSTALLATION OF THE EXISTING WIRES.  PROVIDE NEW WIRE AS REQUIRED.    FIXTURES IMPROPERLY SUPPORTED OR INADEQUATELY SUPPORTED BY DEVICE BOXES - PROVIDE PROPER SUPPORT PER N.E.C.   EMERGENCY AND NORMAL POWER CIRCUITS IN THE SAME CONDUIT - PROVIDE SEPARATION OF EMERGENCY AND NORMAL CIRCUITS AND INSTALL IN SEPARATE CONDUIT. 6.  ALL EXISTING ABANDONED AND/OR UN-USED CONDUIT/WIRE, SWITCHES/STARTERS, JUNCTION BOXES, COMMUNICATION SYSTEM AND DEVICES IN PROJECT AREAS SHALL BE REMOVED BACK TO PANELS AND/OR CONTROL PANELS.  ALL ITEMS DEMOLISHED BY E.C. SHALL BE REMOVED BACK TO PANELS AND/OR CONTROL PANELS. 7.  SEE ARCHITECTURAL DRAWINGS FOR ADDITIONAL SCOPE OF DEMOLITION WORK. 8.  ALL WORK SHALL BE DONE IN TOTAL COORDINATION WITH THE BUILDING ELECTRICAL MAINTENANCE STAFF TO AVOID ANY INTERRUPTION TO EXISTING CIRCUITS IN USE. 9.  ALL OPENINGS IN PARTITIONS AND CEILING SHALL BE FIRE SEALED. 10. CONTRACTOR TO PROVIDE OSHA APPROVED TEMPORARY LIGHTING AND POWER AS REQUIRED FOR THE DURATION OF THE PROJECT.
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LAKE HIGH SCHOOL

ELECTRICAL DEMO PLAN-LAKE HIGH
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MECHANICAL POWER PLAN- SEBASTOPOL 

SCALE: 3/32" = 1'-0"
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