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PLUMBING GENERAL NOTES: 1. SLOPES & INVERT ELEVATIONS SHALL BE ESTABLISHED BEFORE ANY PIPE IS INSTALLED IN SLOPES & INVERT ELEVATIONS SHALL BE ESTABLISHED BEFORE ANY PIPE IS INSTALLED IN ORDER TO MAINTAIN PROPER SLOPES. ANY DISCREPANCIES SHALL BE REPORTED THE GENERAL CONTRACTOR. ALL PIPING SHALL BE LOCATED & DETERMINED WHEN TO BE INSTALLED TO AVOID CONFLICT WITH OTHER TRADES. 2. PIPING SHALL BE CONCEALED UNLESS OTHERWISE NOTED.  PIPING SHALL BE CONCEALED UNLESS OTHERWISE NOTED.  3. KEEP ALL BURIED PIPING CLEAR OF FOOTINGS. COORD. W/STRUCTURAL. KEEP ALL BURIED PIPING CLEAR OF FOOTINGS. COORD. W/STRUCTURAL. 4. ALL WALL CLEANOUTS SHALL BE PROVIDED WITH WALL COVERS, MOUNT IN UNOBTRUSIVE ALL WALL CLEANOUTS SHALL BE PROVIDED WITH WALL COVERS, MOUNT IN UNOBTRUSIVE LOCATION WHILE MAINTAINING ACCESSIBILITY. ALL FLOOR CLEANOUTS SHOWN SHALL BE SET FLUSH WITH FLOOR AREAS OR FINISHED GRADE. 5. CONTRACTOR SHALL COORDINATE LOCATION OF PIPING AND DRAINS WITH ALL MECHANICAL & CONTRACTOR SHALL COORDINATE LOCATION OF PIPING AND DRAINS WITH ALL MECHANICAL & ELECTRICAL EQUIPMENT. NO PIPING SHALL BE INSTALLED ABOVE ELECTRICAL, COMMUNICATIONS, OR DATA EQUIPMENT OR PANELS. COMPLY WITH ARCHITECTURAL PLANS FOR EXACT LOCATION OF PLUMBING FIXTURES, COMPLIANCE TO ADA CLEARANCES, AND FINISHES.  6. CONTRACTOR SHALL PROVIDE REQUIRED WATER, WASTE, & VENT PIPING, FITTINGS & CONTRACTOR SHALL PROVIDE REQUIRED WATER, WASTE, & VENT PIPING, FITTINGS & INSULATION, & MAKE FINAL CONNECTIONS TO EQUIPMENT. THESE PLANS ARE SCHEMATIC & DIAGRAMMATIC ONLY. THEY DO NOT SHOW ALL REQUIRED BENDS, OFFSETS, VALVES, AND MISCELLANEOUS FITTINGS FOR A COMPLETE INSTALLATION. ALL PIPING EQUIPMENT, AND CONNECTIONS SHALL BE INSTALLED IN ACCORDANCE WITH SPECIFICATIONS, LOCAL CODES AND ORDINANCES, AND MANUFACTURER'S INSTRUCTIONS.  8. SANITARY SEWER PIPING SHALL BE INSTALLED TO PROVIDE A MINIMUM SLOPE OF 2% BELOW SANITARY SEWER PIPING SHALL BE INSTALLED TO PROVIDE A MINIMUM SLOPE OF 2% BELOW SLAB, 1.25% ABOVE THE SLAB. WASTE PIPING 3” & SMALLER SHALL BE INSTALLED TO  & SMALLER SHALL BE INSTALLED TO PROVIDE A MINIMUM SLOPE OF 2.5% THROUGHOUT THE BUILDING. STORM PIPING AND EMERGENCY OVERFLOW PIPING SHALL BE SLOPED AT 1.25% MINIMUM.  9. DO NOT SCALE DRAWINGS. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT DIMENSIONS, DO NOT SCALE DRAWINGS. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT DIMENSIONS, FIXTURE LOCATIONS, ROOM NAMES, & NUMBERS. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT ELEVATIONS OF ALL PLUMBING FIXTURES AND LOCATIONS OF ADA FIXTURES. ARCHITECTURAL PLANS SHALL GOVERN WHEN THERE IS A CONFLICT IN ADA LOCATIONS BETWEEN THE ARCHITECTURAL AND PLUMBING PLANS. 10. EXTENSION OF EQUIPMENT DRAINS TO FLOOR DRAINS, FLOOR SINKS AND OPEN SITE DRAINS EXTENSION OF EQUIPMENT DRAINS TO FLOOR DRAINS, FLOOR SINKS AND OPEN SITE DRAINS SHALL BE PROVIDED BY EQUIPMENT CONTRACTOR. 11. WHERE POSSIBLE INSTALL SHUT-OFF VALVES AND EQUIPMENT REQUIRING MAINTENANCE, WHERE POSSIBLE INSTALL SHUT-OFF VALVES AND EQUIPMENT REQUIRING MAINTENANCE, CLEANING & ADJUSTMENT ABOVE ACCESSIBLE CEILINGS OR IN SERVICE AREAS SUCH AS JANITOR'S CLOSETS. IN OTHER LOCATIONS, PROVIDE ACCESS PANELS IN INCONSPICUOUS LOCATIONS.  12. ALL HOSE BIBBS, WALL HYDRANTS, & VALVES W/THREADED HOSE CONNECTIONS SHALL BE ALL HOSE BIBBS, WALL HYDRANTS, & VALVES W/THREADED HOSE CONNECTIONS SHALL BE EQUIPPED W/VACUUM BREAKER. HOSE BIBBS IN PUBLIC RESTROOMS SHALL BE CONCEALED TYPE.  13. WHERE CONNECTING TO A UTILITY OR SERVICE, VERIFY LOCATION, SIZES, MATERIALS, FLUID WHERE CONNECTING TO A UTILITY OR SERVICE, VERIFY LOCATION, SIZES, MATERIALS, FLUID BEING HANDLED, & INVERTS OF ALL EXISTING UTILITIES & CONFIRM THAT NEW PIPES BEING ROUTED TO EXISTING UTILITIES CAN BE INSTALLED CONFORMING TO CODE & AS SHOWN. NOTIFY ARCHITECT OF ANY CONFLICTS OR DISCREPANCIES PRIOR TO PURCHASING ANY MATERIALS OR PERFORMING ANY WORK OR EXTENSION OF CONNECTION, WITH THE EXCEPTION OF EXCAVATION OR OTHER WORK TO PROVIDE ACCESS TO THE CONCEALED UTILITY.  14. PROVIDE INSULATION, PIPE IDENTIFICATION AND OTHER REQUIREMENTS AS LISTED IN PROVIDE INSULATION, PIPE IDENTIFICATION AND OTHER REQUIREMENTS AS LISTED IN SPECIFICATIONS. 15. ALL PIPING ABOVE GRADE SHALL BE PROPERLY SUPPORTED FROM THE BUILDING STRUCTURE ALL PIPING ABOVE GRADE SHALL BE PROPERLY SUPPORTED FROM THE BUILDING STRUCTURE AND SHALL NOT REST ON CEILING TILES OR BE SUPPORTED FROM CEILING TILES. 16. WATER PIPING ROUTED ABOVE CEILINGS AND IN EXTERIOR WALLS SHALL BE ROUTED ON WATER PIPING ROUTED ABOVE CEILINGS AND IN EXTERIOR WALLS SHALL BE ROUTED ON HEATED SIDE (UNDERSIDE) OF CEILING INSULATION AND HEATED SIDE (INSIDE) OF WALL INSULATION.  17. TOPS OF ALL FLOOR DRAINS AND CLEANOUTS SHALL BE SET FLUSH WITH FINISHED FLOOR, TOPS OF ALL FLOOR DRAINS AND CLEANOUTS SHALL BE SET FLUSH WITH FINISHED FLOOR, UNLESS NOTED OTHERWISE. 18. LOCATE ALL SECTIONAL OR MAIN CONTROL VALVES WITHIN 1'-0” FROM ACCESS PANELS, LOCATE ALL SECTIONAL OR MAIN CONTROL VALVES WITHIN 1'-0” FROM ACCESS PANELS,  FROM ACCESS PANELS, CEILING TILES, OR OTHER POINT OF ACCESS. 19. PROVIDE WATER HAMMER ARRESTORS SIZED PER PDI SPECIFICATIONS ON ALL DOMESTIC WATER PROVIDE WATER HAMMER ARRESTORS SIZED PER PDI SPECIFICATIONS ON ALL DOMESTIC WATER LINES SERVING FLUSH VALVE FIXTURES, WASHING MACHINES SUPPLIES, PRV STATIONS AND OTHER INSTALLATIONS WITH QUICK CLOSING VALVES. 20. CONTRACTOR SHALL COORDINATE ELECTRICAL CHARACTERISTICS AND REQUIREMENTS OF ALL CONTRACTOR SHALL COORDINATE ELECTRICAL CHARACTERISTICS AND REQUIREMENTS OF ALL PLUMBING EQUIPMENT WITH THE ELECTRICAL DRAWINGS AND THE ELECTRICAL CONTRACTOR, AND SHALL FURNISH EQUIPMENT WIRED FOR THE VOLTAGES SHOWN THEREIN.  21. ALL PLUMBING EQUIPMENT AND SYSTEMS SHALL BE GUARANTEED FOR A MINIMUM PERIOD OF ALL PLUMBING EQUIPMENT AND SYSTEMS SHALL BE GUARANTEED FOR A MINIMUM PERIOD OF ONE YEAR AFTER OWNER'S FINAL ACCEPTANCE. 22. ALL PIPE PENETRATIONS OF FIRE AND/OR SMOKE-RATED ASSEMBLIES SHALL BE FIRE-STOPPED ALL PIPE PENETRATIONS OF FIRE AND/OR SMOKE-RATED ASSEMBLIES SHALL BE FIRE-STOPPED AS REQUIRED TO RESTORE ASSEMBLY TO ORIGINAL INTEGRITY.  23. ALL WATER CLOSET FLUSH VALVE LEVERS SHALL BE LOCATED ON THE APPROACH SIDE OF ALL WATER CLOSET FLUSH VALVE LEVERS SHALL BE LOCATED ON THE APPROACH SIDE OF THE WATER CLOSET. 24. ALL GAS REGULATORS LOCATED INDOORS SHALL BE VENTED TO THE EXTERIOR. LOCATE ALL GAS REGULATORS LOCATED INDOORS SHALL BE VENTED TO THE EXTERIOR. LOCATE REGULATORS AS CLOSE TO THE EXTERIOR AS POSSIBLE SUCH THAT VENT IS NOT MORE THAN 20 FT IN LENGTH.   VENT PIPING SIZE SHALL BE PER THE REGULATOR MANUFACTURER, BUT NO SMALLER THAN THE LINE SIZE OF VENT CONNECTION ON REGULATOR AND SHALL INCREASE ONE PIPE DIAMETER FOR EVERY 10 FEET OF PIPING.  DO NOT MANIFOLD MULTIPLE REGULATORS INTO A COMMON VENT.  VENTLESS REGULATORS (REGULATORS WITH VENT LIMITERS) ARE NOT ALLOWED INDOORS UNLESS SPECIFICALLY STATED ON THE PLANS AND/OR SPECIFICATIONS.  VENT TERMINATION TO THE EXTERIOR SHALL BE A MINIMUM OF 10'-0” FROM  FROM ANY AIR INTAKE OR SOURCE OF IGNITION. 25. ALL VENTS THRU ROOF SHALL BE LOCATED A MINIMUM OF 10'-0” FROM ANY OUTSIDE AIR ALL VENTS THRU ROOF SHALL BE LOCATED A MINIMUM OF 10'-0” FROM ANY OUTSIDE AIR  FROM ANY OUTSIDE AIR INTAKE. 26. ALL COLD WATER, HOT WATER AND DRAIN PIPING AT HANDICAPPED FIXTURES, WHERE EXPOSED ALL COLD WATER, HOT WATER AND DRAIN PIPING AT HANDICAPPED FIXTURES, WHERE EXPOSED IN SPACE, SHALL BE INSTALLED WITH HANDI-LAV GUARD MODELS 102 AND 105 INSULATION KITS OR EQUAL.  27. PAINT ALL EXTERIOR GAS PIPING, AND INTERIOR PIPING IN THE MECHANICAL ROOM. PAINT ALL EXTERIOR GAS PIPING, AND INTERIOR PIPING IN THE MECHANICAL ROOM. 28. FOR ALL SPACES WITHOUT DROPPED CEILINGS, PLUMBING PIPING IS TO BE INSTALLED AS HIGH FOR ALL SPACES WITHOUT DROPPED CEILINGS, PLUMBING PIPING IS TO BE INSTALLED AS HIGH AS POSSIBLE IN SPACE WITH OFFSETS AT LOW BEAMS WHERE REQUIRED. 29. REFER TO STRUCTURAL DRAWINGS FOR INFORMATION REGARDING LIMITATIONS ON ATTACHMENTS REFER TO STRUCTURAL DRAWINGS FOR INFORMATION REGARDING LIMITATIONS ON ATTACHMENTS TO EXISTING STRUCTURE IN THE BUILDING. 
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MECHANICAL GENERAL NOTES: : 1. FOR RENOVATIONS:  WHERE ALTERATIONS ARE REQUIRED IN THE MECHANICAL SCOPE OF WORK THAT AFFECT FOR RENOVATIONS:  WHERE ALTERATIONS ARE REQUIRED IN THE MECHANICAL SCOPE OF WORK THAT AFFECT EXISTING SURFACES AND FINISHES, CONTRACTOR IS TO PATCH/REPAIR/PAINT AFFECTED SURFACE TO MATCH EXISTING ADJACENT SURFACE IN ACCORDANCE WITH ARCHITECTURAL REQUIREMENTS AS OUTLINED IN DIVISION 1 SPECIFICATIONS.  MAINTAIN FIRE AND SMOKE RATINGS OF ALL FLOORS/WALLS/ROOF/CEILINGS THAT ARE RATED.   2. THE MECHANICAL CONTRACTOR IS TO COORDINATE WITH THE GENERAL CONTRACTOR AND OTHER TRADES FOR THE MECHANICAL CONTRACTOR IS TO COORDINATE WITH THE GENERAL CONTRACTOR AND OTHER TRADES FOR REQUIRED OPENINGS IN WALLS, FOUNDATIONS, FLOORS, AND ROOFS. 3. OUTSIDE AIR INLETS TO BE LOCATED A MINIMUM OF 10 FEET FROM ANY EXHAUST AIR OUTLET OR PLUMBING VENT OUTSIDE AIR INLETS TO BE LOCATED A MINIMUM OF 10 FEET FROM ANY EXHAUST AIR OUTLET OR PLUMBING VENT STACK. COORDINATE WITH THE PLUMBING AND GENERAL CONTRACTOR IN THE FIELD. OUTSIDE AIR INTAKES FOR BUILDING VENTILATION SHALL BE LOCATED AS PER IMC 2021. 4. THE MECHANICAL CONTRACTOR IS TO VERIFY MECHANICAL EQUIPMENT LOCATIONS AND BE RESPONSIBLE FOR ALL THE MECHANICAL CONTRACTOR IS TO VERIFY MECHANICAL EQUIPMENT LOCATIONS AND BE RESPONSIBLE FOR ALL RELATED CLEARANCES IN THE FIELD. PROVIDE ADEQUATE MAINTENANCE CLEARANCE AROUND EACH PIECE OF EQUIPMENT PER THE MANUFACTURER'S RECOMMENDATIONS. PROVIDE CLEARANCE IN FRONT OF AND ABOVE ELECTRICAL PANELS AND OTHER ELECTRICAL EQUIPMENT PER THE NATIONAL ELECTRICAL CODE REQUIREMENTS. COORDINATE WITH THE ELECTRICAL AND GENERAL CONTRACTORS IN THE FIELD. CONTRACTOR SHALL VERIFY THAT EQUIPMENT FITS IN SPACE PRIOR TO ORDERING EQUIPMENT. MECHANICAL CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ALL ASSOCIATED COSTS OF REPLACEMENT, MODIFICATION, REWORK, REDESIGN, AND/OR RESTOCKING FEES FOR ANY AND ALL EQUIPMENT THAT DOES NOT FIT IN THE SPACE. 5. AIR TERMINAL UNITS TO BE INSTALLED NO MORE THAN 2'-6” ABOVE THE SUSPENDED CEILING. AVOID THE AIR TERMINAL UNITS TO BE INSTALLED NO MORE THAN 2'-6” ABOVE THE SUSPENDED CEILING. AVOID THE  ABOVE THE SUSPENDED CEILING. AVOID THE INSTALLATION OF AIR TERMINAL UNITS ABOVE LIGHTS AND MAINTAIN ACCESS TO AND CLEARANCE AROUND AIR TERMINAL UNITS AS REQUIRED FOR MAINTENANCE OF UNIT AND CONTROLS. MINIMUM 2 FEET SHALL BE PROVIDED FOR SERVICE AT THE TERMINAL UNIT CONTROLLER.  IF AN AIR TERMINAL UNIT MUST BE INSTALLED ABOVE A LIGHT, MAINTAIN 6” CLEAR BETWEEN BOTTOM OF UNIT AND TOP OF LIGHT.  CLEAR BETWEEN BOTTOM OF UNIT AND TOP OF LIGHT. 6. PROVIDE WATER PROOF SEALING OF PIPE AND DUCT PENETRATIONS OF EXTERIOR WALLS, FLOORS, AND/OR ROOF. PROVIDE WATER PROOF SEALING OF PIPE AND DUCT PENETRATIONS OF EXTERIOR WALLS, FLOORS, AND/OR ROOF. 7. ALL DUCTWORK AND PIPING PENETRATING THROUGH RATED WALLS TO BE FIRE STOPPED. ALL DUCTWORK AND PIPING PENETRATING THROUGH RATED WALLS TO BE FIRE STOPPED. 8. THE HYDRONIC PIPING SYSTEM IS TO BE FLUSHED UNTIL CLEAN BEFORE EQUIPMENT CONNECTION.  CONTRACTOR IS THE HYDRONIC PIPING SYSTEM IS TO BE FLUSHED UNTIL CLEAN BEFORE EQUIPMENT CONNECTION.  CONTRACTOR IS RESPONSIBLE FOR INITIAL CHEMICAL TREATMENT OF THE HYDRONIC SYSTEMS.  REFER TO SPECIFICATIONS.   9. PIPING SHOWN ON THESE DRAWINGS IS DIAGRAMMATIC. ARRANGE IN A NEAT AND ORDERLY MANNER. COORDINATE PIPING SHOWN ON THESE DRAWINGS IS DIAGRAMMATIC. ARRANGE IN A NEAT AND ORDERLY MANNER. COORDINATE ROUTING WITH OTHER TRADES PRIOR TO INSTALLATION TO AVOID CONFLICTS. 10. FOR ALL INSULATED PIPING, PIPE HANGERS AND ATTACHMENTS SHALL ALLOW FOR CONTINUOUS INSULATION AT FOR ALL INSULATED PIPING, PIPE HANGERS AND ATTACHMENTS SHALL ALLOW FOR CONTINUOUS INSULATION AT HANGER AND ATTACHMENT.  UNISTRUT CLAMPS AND PIPE RISERS SHALL UTILIZE CUSHION CLAMPS AND/OR INSULATION INSERTS TO ALLOW FOR INSULATION WITHOUT COMPRESSION OF THE INSULATION. REFER TO SPECIFICATION 230529 'HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT.” 11. THE CONTRACTOR IS TO COORDINATE FLOOR DRAIN LOCATIONS IN MECHANICAL ROOMS WITH ALL EQUIPMENT THE CONTRACTOR IS TO COORDINATE FLOOR DRAIN LOCATIONS IN MECHANICAL ROOMS WITH ALL EQUIPMENT LOCATED IN MECHANICAL ROOMS. 12. PENETRATIONS THROUGH FIRE RATED FLOORS AND WALLS ARE TO BE SEALED AS TO MAINTAIN FLOOR OR WALL PENETRATIONS THROUGH FIRE RATED FLOORS AND WALLS ARE TO BE SEALED AS TO MAINTAIN FLOOR OR WALL INTEGRITY IN THE EVENT OF A FIRE. PENETRATIONS OF FIREWALLS, CEILINGS, FLOORS, ETC., BY PIPING SHALL HAVE UL LISTED FIRESTOPS AND SHALL BE INSTALLED AS PER MANUFACTURER'S RECOMMENDATION. CONTRACTOR TO RETAIN MANUFACTURER'S SHOP DRAWINGS AT JOBSITE FOR PENETRATIONS.   13. VERIFY COLLAR SIZES ON AIR TERMINALS AND EQUIPMENT INLETS AND OUTLETS AND TRANSITION DUCTWORK AS VERIFY COLLAR SIZES ON AIR TERMINALS AND EQUIPMENT INLETS AND OUTLETS AND TRANSITION DUCTWORK AS NECESSARY. EXTERNALLY INSULATE ALL TRANSITIONS AT EQUIPMENT CONNECTIONS.  14. TRANSITION DUCT AS NECESSARY FROM SIZE INDICATED TO UNIT CONNECTION OPENING. TRANSITIONS SHALL BE PER TRANSITION DUCT AS NECESSARY FROM SIZE INDICATED TO UNIT CONNECTION OPENING. TRANSITIONS SHALL BE PER SMACNA STANDARDS.  15. PROVIDE FLEXIBLE DUCT FINAL CONNECTIONS AND VIBRATION ISOLATORS FOR INTERNALLY ISOLATED UNITS.  PROVIDE FLEXIBLE DUCT FINAL CONNECTIONS AND VIBRATION ISOLATORS FOR INTERNALLY ISOLATED UNITS.  16. DO NOT MOUNT DISCONNECT SWITCHES ON HVAC EQUIPMENT EXCEPT AS RECOMMENDED BY MANUFACTURER.  DO NOT MOUNT DISCONNECT SWITCHES ON HVAC EQUIPMENT EXCEPT AS RECOMMENDED BY MANUFACTURER.  17. ALL ROUND FLEXIBLE DUCT TO BE FACTORY PRE-INSULATED WITH CORRUGATED ALUMINUM LINER. MAXIMUM LENGTH ALL ROUND FLEXIBLE DUCT TO BE FACTORY PRE-INSULATED WITH CORRUGATED ALUMINUM LINER. MAXIMUM LENGTH OF ANY FLEXIBLE DUCT RUNOUT TO BE 5'-0”. WHERE LENGTH REQUIRED EXCEEDS 5'-0”, INSTALL EXTERNALLY . WHERE LENGTH REQUIRED EXCEEDS 5'-0”, INSTALL EXTERNALLY , INSTALL EXTERNALLY INSULATED ROUND SNAPLOCK DUCT FOR BALANCE OF DISTANCE TO SPIN-IN TAP AT MAIN TRUNK DUCT. FLEXIBLE DUCT SHALL BE USED ON SUPPLY AIR SYSTEMS ONLY. IT IS PROHIBITED ON NEGATIVE PRESSURE (EXHAUST AND RETURN) AIR SYSTEMS.  18. SUPPLY AIR DUCTWORK UPSTREAM OF AIR TERMINAL UNITS TO BE SINGLE-WALL MEDIUM PRESSURE RECTANGULAR. SUPPLY AIR DUCTWORK UPSTREAM OF AIR TERMINAL UNITS TO BE SINGLE-WALL MEDIUM PRESSURE RECTANGULAR. PROVIDE SMACNA STATIC PRESSURE CLASS AS REQUIRED OR SCHEDULED EXTERNAL STATIC PRESSURE, SEAL CLASS A”, EXTERNALLY INSULATED. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS.  , EXTERNALLY INSULATED. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS.  19. SUPPLY AIR DUCTWORK DOWNSTREAM OF AIR TERMINAL UNITS (EXCEPT TAKEOFFS TO SUPPLY AIR DIFFUSERS) TO BE SUPPLY AIR DUCTWORK DOWNSTREAM OF AIR TERMINAL UNITS (EXCEPT TAKEOFFS TO SUPPLY AIR DIFFUSERS) TO BE SINGLE-WALL, LOW PRESSURE RECTANGULAR SMACNA STATIC PRESSURE CLASS 1” W.G. SEAL CLASS “A”,  W.G. SEAL CLASS “A”, A”, , EXTERNALLY INSULATED WITH 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES INDICATED ARE INSIDE CLEAR  THICK FIBERGLASS DUCT WRAP. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS.  20. RETURN AIR DUCTWORK TO BE SINGLE-WALL LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE CLASS 1” RETURN AIR DUCTWORK TO BE SINGLE-WALL LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE CLASS 1” W.G. SEAL CLASS “A”,  EXTERNALLY INSULATED WITH 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES A”,  EXTERNALLY INSULATED WITH 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES ,  EXTERNALLY INSULATED WITH 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES  THICK FIBERGLASS DUCT WRAP. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS. 21. OUTSIDE AIR INTAKE DUCTWORK TO BE SINGLE-WALL, LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE OUTSIDE AIR INTAKE DUCTWORK TO BE SINGLE-WALL, LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE CLASS 1” W.G. SEAL CLASS “A”, EXTERNALLY INSULATED 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES  W.G. SEAL CLASS “A”, EXTERNALLY INSULATED 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES A”, EXTERNALLY INSULATED 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES , EXTERNALLY INSULATED 1-1/2” THICK FIBERGLASS DUCT WRAP. DUCT SIZES  THICK FIBERGLASS DUCT WRAP. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS. 22. EXHAUST AIR DUCTWORK TO BE SINGLE-WALL, LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE CLASS 1” EXHAUST AIR DUCTWORK TO BE SINGLE-WALL, LOW PRESSURE RECTANGULAR, SMACNA STATIC PRESSURE CLASS 1” W.G. SEAL CLASS “A”.  A”.  .  23. REFER TO SPECIFICATIONS FOR LOCATIONS WHERE RIGID EXTERNAL INSULATION IS TO BE PROVIDED IN LIEU OF REFER TO SPECIFICATIONS FOR LOCATIONS WHERE RIGID EXTERNAL INSULATION IS TO BE PROVIDED IN LIEU OF FLEXIBLE DUCT WRAP.  24. ALL EXPOSED LOW PRESSURE DUCTWORK SHALL BE DOUBLE-WALL WITH MINIMUM 1” THICK INTERNAL INSULATION, ALL EXPOSED LOW PRESSURE DUCTWORK SHALL BE DOUBLE-WALL WITH MINIMUM 1” THICK INTERNAL INSULATION,  THICK INTERNAL INSULATION, WITH EXCEPTION OF AREAS ON THE FIRST FLOOR. EXPOSED DUCTWORK TO HAVE EXTERNAL INSULATION.  25. ALL DUCTWORK SHALL BE GALVANIZED METAL CONSTRUCTION. COORDINATE ROUTING WITH OTHER TRADES PRIOR TO ALL DUCTWORK SHALL BE GALVANIZED METAL CONSTRUCTION. COORDINATE ROUTING WITH OTHER TRADES PRIOR TO INSTALLATION TO AVOID CONFLICTS.  26. WORK SHALL COMPLY WITH THE FOLLOWING AGENCIES: WORK SHALL COMPLY WITH THE FOLLOWING AGENCIES: - 2021 INTERNATIONAL BUILDING CODE 2021 INTERNATIONAL BUILDING CODE - 2021 INTERNATIONAL MECHANICAL CODE 2021 INTERNATIONAL MECHANICAL CODE - 2021 INTERNATIONAL FUEL GAS CODE 2021 INTERNATIONAL FUEL GAS CODE - ASHRAE 90.1 - 2013 ASHRAE 90.1 - 2013 - NATIONAL FIRE PROTECTION AGENCY (NFPA) NATIONAL FIRE PROTECTION AGENCY (NFPA) 27. SEE ELECTRICAL DRAWINGS FOR DUCT SMOKE DETECTORS AND OTHER EQUIPMENT RELATED TO THE BUILDING FIRE SEE ELECTRICAL DRAWINGS FOR DUCT SMOKE DETECTORS AND OTHER EQUIPMENT RELATED TO THE BUILDING FIRE ALARM SYSTEM. 28. COMBINATION FIRE/SMOKE DAMPERS SHALL BE PROVIDED WITH 120V POWER. COORDINATE WITH ELECTRICAL SEE COMBINATION FIRE/SMOKE DAMPERS SHALL BE PROVIDED WITH 120V POWER. COORDINATE WITH ELECTRICAL SEE LIFE SAFETY PLANS FOR ALL REQUIRED DAMPER LOCATIONS. 29. ALL ROOF PENETRATIONS AND ROOF-MOUNTED EQUIPMENT THROUGH AND/OR LOCATED ON THE SLOPED PORTION OF ALL ROOF PENETRATIONS AND ROOF-MOUNTED EQUIPMENT THROUGH AND/OR LOCATED ON THE SLOPED PORTION OF THE ROOF SHALL BE PAINTED. COORDINATE COLOR WITH THE ARCHITECT.  30. ALL EXTERIOR LOUVERS SHALL BE SPECIFIED BY ANOTHER DIVISION.  ALL EXTERIOR LOUVERS SHALL BE SPECIFIED BY ANOTHER DIVISION.  31. ALL DUCT JOINTS AND SEAMS SHALL BE BRUSHED WITH A COAT OF DUCT SEALER EQUAL TO RCD-8. ALL DUCT JOINTS AND SEAMS SHALL BE BRUSHED WITH A COAT OF DUCT SEALER EQUAL TO RCD-8. 32. SUPPLY AIR DIFFUSERS MUST BE COMPATIBLE WITH THE CEILING GRID. SEE REFLECTED CEILING PLANS FOR EXACT SUPPLY AIR DIFFUSERS MUST BE COMPATIBLE WITH THE CEILING GRID. SEE REFLECTED CEILING PLANS FOR EXACT LOCATIONS OF ALL LIGHTING AND OTHER CEILING ELEMENTS. 33. ACCESS DOORS SHALL BE IN CEILINGS FOR ALL DAMPERS, VALVES, AND EQUIPMENT LOCATED ABOVE RIGID CEILINGS. ACCESS DOORS SHALL BE IN CEILINGS FOR ALL DAMPERS, VALVES, AND EQUIPMENT LOCATED ABOVE RIGID CEILINGS. COORDINATE ACCESS DOOR LOCATIONS WITH ARCHITECTURAL PLANS.  34. MECHANICAL LINK SEALS SHALL BE PROVIDED FOR ALL UNDERGROUND WALL PIPING/DUCTWORK PENETRATIONS.  MECHANICAL LINK SEALS SHALL BE PROVIDED FOR ALL UNDERGROUND WALL PIPING/DUCTWORK PENETRATIONS.  35. TRANSFER DUCTS SHALL BE INTERNALLY INSULATED WITH 1” THICK ACOUSTICAL DUCT LINER. DUCT SIZES INDICATED TRANSFER DUCTS SHALL BE INTERNALLY INSULATED WITH 1” THICK ACOUSTICAL DUCT LINER. DUCT SIZES INDICATED  THICK ACOUSTICAL DUCT LINER. DUCT SIZES INDICATED ARE INSIDE CLEAR DIMENSIONS.  36. PROVIDE FIRE DAMPERS WITH ACCESS DOORS AT ALL FIRE BARRIER WALL PENETRATIONS WHETHER SPECIFICALLY PROVIDE FIRE DAMPERS WITH ACCESS DOORS AT ALL FIRE BARRIER WALL PENETRATIONS WHETHER SPECIFICALLY SHOWN OR NOT. COORDINATE FIRE BARRIER/WALL LOCATION WITH ARCHITECTS LIFE SAFETY PLANS. 37. ALL VALVES AND VARIABLE VOLUME AIR TERMINAL UNITS INSTALLED ABOVE RIGID CEILING SHALL HAVE LOCKABLE ALL VALVES AND VARIABLE VOLUME AIR TERMINAL UNITS INSTALLED ABOVE RIGID CEILING SHALL HAVE LOCKABLE ACCESS PANELS BENEATH THEM FOR EQUIPMENT MAINTENANCE AND REMOVAL. PANELS SHALL BE PAINTED TO MATCH SURROUNDING CONDITIONS PER ARCHITECT'S NEW WORK SPECIFICATIONS. COORDINATE ALL FRAMES, BORDERS, AND FINISHES WITH ARCHITECT PRIOR TO INSTALLATION.  38. PROVIDE NATIONAL ELECTRICAL CODE (2020 NFPA 70) CLEARANCES FOR VARIABLE FREQUENCY (SPEED) DRIVES PROVIDE NATIONAL ELECTRICAL CODE (2020 NFPA 70) CLEARANCES FOR VARIABLE FREQUENCY (SPEED) DRIVES (VFD) AND MOTOR STARTERS.  AT A MINIMUM, PROVIDE 4 FT CLEAR IN FRONT OF THE FACE OF THE VFD OR STARTER.  DO NOT ROUTE ANY DUCTWORK OR PIPING DIRECTLY ABOVE THE VFD OR STARTER.  THERE SHALL BE 6'-6” CLEAR IN THE WORKING SPACE, WHICH IS DEFINED AS 30” WIDE X 4 FT FROM THE FACE OF THE DRIVE OR  CLEAR IN THE WORKING SPACE, WHICH IS DEFINED AS 30” WIDE X 4 FT FROM THE FACE OF THE DRIVE OR  WIDE X 4 FT FROM THE FACE OF THE DRIVE OR STARTER.      39. UPON COMPLETION OF THE BOILER INSTALLATION, THE CONTRACTOR SHALL ARRANGE FOR THE STATE OF ALABAMA UPON COMPLETION OF THE BOILER INSTALLATION, THE CONTRACTOR SHALL ARRANGE FOR THE STATE OF ALABAMA BOILER & PRESSURE VESSEL SAFETY DIVISION INSPECTOR TO VISIT THE JOB SITE TO INSPECT THE BOILER INSTALLATION.  THE CONTRACTOR SHALL FURNISH A WRITTEN REPORT OF HIS FINDINGS TO THE ARCHITECT AND ENGINEER AND COMPLY WITH ALL COMMENTS.   40. ALL ROOF MOUNTED EQUIPMENT TO BE INSTALLED TO WITHSTAND MINIMUM WIND LOADS PRESCRIBED IN 2021 IBC ALL ROOF MOUNTED EQUIPMENT TO BE INSTALLED TO WITHSTAND MINIMUM WIND LOADS PRESCRIBED IN 2021 IBC SECTION 1609 OF 120 MPH.  REFER TO ROOF MOUNTED EQUIPMENT SPECIFICIATIONS FOR ADDITIONAL INFORMATION.  41. FOR ALL SPACES WITH NO DROPPED CEILINGS, MECHANICAL WORK IS TO BE HELD TIGHT TO STRUCTURE ABOVE. FOR ALL SPACES WITH NO DROPPED CEILINGS, MECHANICAL WORK IS TO BE HELD TIGHT TO STRUCTURE ABOVE. 42. REFER TO STRUCTURAL DRAWINGS FOR INFORMATION REGARDING LIMITATIONS ON ATTACHMENTS TO EXISTING REFER TO STRUCTURAL DRAWINGS FOR INFORMATION REGARDING LIMITATIONS ON ATTACHMENTS TO EXISTING STRUCTURE IN THE BUILDING. 43. PROTECTION OF EQUIPMENT DURING CONSTRUCTION - IT IS THE CONTRACTOR'S RESPONSIBILITY TO PROTECT  PROTECTION OF EQUIPMENT DURING CONSTRUCTION - IT IS THE CONTRACTOR'S RESPONSIBILITY TO PROTECT  EQUIPMENT DURING CONSTRUCTION FROM DAMAGE AND DUST. REFER TO REQUIREMENTS IN VARIOUS SPECIFICATIONS REFER TO REQUIREMENTS IN VARIOUS SPECIFICATIONS FOR SPECIFIC ITEMS (MECHANICAL GENERAL PROVISIONS, DUCTWORK, AHUS, ETC). IT IS THE CONTACTORS  IT IS THE CONTACTORS  RESPONSIBILITY TO PROTECT OFOI AND OFCI INSTALLED CONTROL ITEMS FROM DUST AND DAMAGE.  THE HVAC BOS THE HVAC BOS SERVER IS OFOI EQUIPMENT LOCATED IN THE DATA CLOSET. WORK SHALL BE CAREFULLY SEQUENCED SUCH THAT WORK SHALL BE CAREFULLY SEQUENCED SUCH THAT THE BOS IS NOT INSTALLED PRIOR TO FINISHES IN THIS ROOM AND ADJACENT SPACES BEING COMPLETED.  THE  THE  BOS MUST BE INSTALLED EARLY ENOUGH IN THE SCHEDULE TO ALLOW THE CONTROLS SUBCONTRACTOR TO PROGRAM AND COMPLETE THEIR REQUIRED WORK.  INSTALLATION OF THE BOS SERVER SHALL BE TRACKED AS A CRITICAL  INSTALLATION OF THE BOS SERVER SHALL BE TRACKED AS A CRITICAL  PATH ITEM ON THE CONTRACTORS SCHEDULE.  IT IS THE CONTRACTORS RESPONSIBILITY, IF REQUIRED, TO PROVIDE IT IS THE CONTRACTORS RESPONSIBILITY, IF REQUIRED, TO PROVIDE POSITIVE PRESSURIZATION OR DEDICATED FILTRATION OF THE DATA CLOSET TO PROTECT THE BOS FROM DUST.   FOR FOR OFCI NETWORK CONTROLLER INSTALLED IN THE MAIN MECHANICAL ROOM - THIS ITEM SHALL ALSO BE PROTECTED FROM DUST. THIS IS THE CONTRACTORS RESPONSIBILITY. 
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UA FACILITIES VLAN
(10.251.3.21)

BUILDING OPERATIONS SERVER
· OWNER FURNISHED SERVER WITH OPERATING SYSTEM, OWNER INSTALLED, REFER TO PLANS FOR

LOCATION
WINDOWS SERVER 2019
INTEL XEON CPU 5317
64GB RAM, 4x 1TB SSD
OWNER FURNISHED UPS

· CONTRACTOR PROVIDED/PROGRAMMED CONTROLS SOFTWARE
EC-NET/N4 SUPERVISOR (NIAGARA 4.11)
5 YEAR + 18 MONTHS SOFTWARE LICENSING SERVICE AND MAINTENANCE AGREEMENT
ALL BUILDING LEVEL AND INDIVIDUAL CONTROLLER GRAPHICS STORED ON THIS DEVICE
ALL ALARMS INITIATED BY EQUIPMENT CONTROLLERS TO BE STORED ON THIS DEVICE

· OPERATIONS SERVER CAPABLE OF FUNCTIONING AS A STAND-ALONE BUILDING SUPERVISOR WITHOUT
CONNECTION TO UA CAMPUS NETWORK
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EQUIPMENT TAG: BOS-051
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CONTROL SYSTEM BACNET/IP (CAT5E)
CABLING
· CAT5E - CUSTOM NEON GREEN,

TYPICAL FOR ALL CAT5E CABLE
· WHERE RUN ABOVE CEILING,

INSTALL CABLING IN DATA CABLE
TRAYS OR PROVIDE J-HOOKS FOR
SUPPORT

NET
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NETWORK
CONNECTION

BUILDING OPERATIONS SWITCH
· OPTIGO ONS-C0840GP 8-PORT
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R450
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4U VERTICAL WALL MOUNT SERVER
BRACKET. DEVICES WILL BE
MOUNTED BACK TO BACK BUT
SHOWN SIDE BY SIDE FOR DRAWING
CLARITY. INSTALL WITH TOP OF RACK
60" AFF
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BUILDING OPERATIONS SERVER NOTES

BUILDING OPERATIONS SERVER (BOS-XXXX) IS AN OWNER FURNISHED SERVER WITH WINDOWS
SERVER 2019 AND CONFIGURED TO OPERATE IN THE UA IT ENVIRONMENT.

CONTRACTOR TO PROVIDE, PROGRAM AND CONFIGURE THE FOLLOWING SOFTWARE FOR
INTEGRATION AND SUPERVISORY CONTROL OF ALL BUILDING SUBSYSTEMS:
· EC-NET/N4 SUPERVISOR (NIAGARA 4.11)
· 5 YEAR + 18 MONTHS SOFTWARE LICENSING SERVICE AND MAINTENANCE AGREEMENT

BUILDING LEVEL CONTROL FUNCTIONS REQUIRING COORDINATION OF OPERATIONS BETWEEN
EQUIPMENT CONTROLLERS TO BE PERFORMED AT THE BUILDING OPERATIONS SERVER UNLESS
NOTED OTHERWISE.

BUILDING LEVEL WEB-BASED GRAPHICAL USER INTERFACE TO RESIDE ON THE BUILDING
OPERATIONS SERVER INCLUDE THE FOLLOWING:
· BUILDING MAIN PAGE WITH BUILDING PHOTO AND ALARM CONSOLE
· FLOOR PLANS FOR EACH LEVEL OF THE BUILDING WITH MAJOR EQUIPMENT LOCATIONS,

EQUIPMENT SERVICE AREAS AND TEMPERATURE CONTROLLER/THERMOSTAT LOCATIONS
· INDIVIDUAL GRAPHICS PAGES FOR ALL EQUIPMENT AND SUBSYSTEMS (SEE INDIVIDUAL

CONTROL SYSTEM SCHEMATICS)
· SUMMARY PAGES IN TABULAR FORMAT BY EQUIPMENT TYPE (AIR HANDLING UNITS, TERMINAL

UNITS, ENERGY RECOVERY SYSTEM, EXHAUST FANS)
· OPERATING SCHEDULES FOR THE ALL EQUIPMENT WITH THE LISTED AVAILABLE OVERRIDE

MODES:

SINGLE ZONE AHU'S & FCU'S - OCCUPIED, STANDBY, UNOCCUPIED & SHUTDOWN MODES

VAV TERMINAL UNITS - OCCUPIED, STANDBY & UNOCCUPIED

MULTI-ZONE AHU'S - OCCUPIED, UNOCCUPIED  & SHUTDOWN

CHILLED AND HEATING WATER SYSTEMS - SHUTDOWN MODE

BUILDING OPERATIONS SERVER TO GENERATE EMAIL NOTIFICATION FOR ALL ALARMS APPEARING
ON ALARM CONSOLE. CONTROLS CONTRACTOR TO COORDINATE WITH UA FOR EMAIL ADDRESSES

BUILDING OPERATIONS SERVER TO STORE TREND DATA COLLECTED BY EQUIPMENT
CONTROLLERS FOR ALL EQUIPMENT AS NOTED ON INDICATED ON EQUIPMENT CONTROL
DIAGRAMS

AGGREGATION SWITCH AND NETWORK CONTROLLER NOTES

CONFIGURE AGGREGATION SWITCH, NETWORK CONTROLLER AND
BUILDING OPERATIONS SWITCHES USING OPTIGO ONEVIEW IN
ACCORDANCE WITH DISTECH CONTROLS NETWORKING GUIDE

OPTIGO 48VAC
POWER SUPPLY
ACC-PS-48V300W

NEMA 1 ENCLOSURE WITH DIN RAIL
MOUNTED CONTROLLERS AND PANEL
MOUNTED POWER SUPPLY- MOUNT
BOTTOM OF ENCLOSURE 48" A.F.F.

120V/1PH, 20A
(BY ELECTRICAL)

OPTIGO
ONS-CD0840GP
AGGREGATION

SWITCH
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4U VERTICAL WALL
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OWNER FURNISHED EQUIPMENT NOTES

ITALICS= ITEMS NOTED IN ITALICS SHALL
BE OWNER FURNISHED,
CONTRACTOR INSTALLED,
CONFIGURED AND PROGRAMMED

OWNER FURNISHED EQUIPMENT NOTES

ITALICS= ITEMS NOTED IN ITALICS SHALL
BE OWNER FURNISHED,
CONTRACTOR INSTALLED,
CONFIGURED AND PROGRAMMED
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GENERAL NOTE
1. QUANTITIES OF CONTROLLERS TO BE

DETERMINED BY THE CONTROLS
CONTRACTOR AND INDICATED ON THE
SUBMITTALS FOR UA PURCHASE.
CONTRACTOR TO INSTALL.

2. LAYOUT OF AND NUMBER OF SWITCHES
IS THE RESPONSIBILITY OF THE
CONTROLS CONTRACTOR. THIS SHEET
PROVIDES GUIDANCE AND EXAMPLE OF
TYPICAL NETWORK ARCHITECTURE FOR
EQUIPMENT SPECIFIED FOR THIS
PROJECT. NUMBER AND TYPE OF
EQUIPMENT CONTROLLERS IS THE
RESPONSIBILITY OF THE CONTROLS
CONTRACTOR.

M7.01

NETWORK CONTROLLER
SEE 2/DG-SD3

OPERATIONS NETWORK CONTROLLER
· OPTIGO ONEVIEW NC-ONS-NC-600

NETWORK CONTROLLER

FCU CONTROLLER

BACNET/IP (CAT5E) BACNET/IP (CAT5E)

FCU CONTROLLER VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

AHU CONTROLLER

BACNET/IP (CAT5E)
AHU CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E) BACNET/IP (CAT5E)

VAV CONTROLLER VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E)

VAV CONTROLLER

BACNET/IP (CAT5E)
AHU CONTROLLER

BACNET/IP (CAT5E)
AHU CONTROLLER

BACNET/IP (CAT5E)

ADD'L VAV AND FCU
CONTROLLERS

TO BUILDING OPERATIONS
SWITCH SW-051-3 FOR
ADDITIONAL VAVS AND
FCUS AS REQUIRED,
LOCATE IN MECH. 3010,
SEE PLANS FOR LOCATION

AHU CONTROLER TO MORE VAV'S/FCU'S
PER LIMITS DESCRIBED
THIS SHEET

TO MORE VAV'S/FCU'S
UP TO 25 ON DAISY
CHAIN, 100FT MAX. WIRE
LENGTH BETWEEN
DEVICES, 1400FT MAX.
TOTAL DAISY CHAIN
LENGTH
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INTERLOCK AND CONTROL NOTES HEATING PLANT CONTROLLER TO ENABLE BOILER PUMP AND BOILER BASED ON SEQUENCE OF OPERATION. DISABLE BOILER IF PROOF OF BOILER PUMP THROUGH CS IS NOT INDICATED, ENABLE LAG BOILER PUMP AND BOILER, GENERATE SOFTWARE ALARM.  a. WHEN ENABLING A BOILER AND PUMP: WHEN ENABLING A BOILER AND PUMP: b. PUMP TO BE ENABLED 5-MINUTES PRIOR TO BOILER START SIGNAL PUMP TO BE ENABLED 5-MINUTES PRIOR TO BOILER START SIGNAL c. BOILER START SUBJECT TO CLOSING FLOW SWITCH CONTACTS BOILER START SUBJECT TO CLOSING FLOW SWITCH CONTACTS d. WHEN DISABLING AT BOILER: WHEN DISABLING AT BOILER: e. PUMP TO BE ENABLED FOR 5-MINUTES AFTER BOILER SHUT-DOWN HAS BEEN PUMP TO BE ENABLED FOR 5-MINUTES AFTER BOILER SHUT-DOWN HAS BEEN INITIATED. CURRENT SWITCH TO PROVIDE PROOF OF OPERATION FOR BOILER PUMP.  PROVIDE ALARM ON PUMP FAILURE, ENABLE LAG PUMP. BOILER CONTROLLER SETPOINT TO BE RESET BASED ON SEQUENCE OF OPERATION, SEE M7.3. PROVIDE SOFTWARE ALARM ON GENERAL BOILER FAILURE CONDITION. FOR GENERAL MONITORING PURPOSES. PROVIDE SOFTWARE ALARM TAL-HWS "LOW HOT WATER SUPPLY TEMPERATURE" IF TEMPERATURE AT TT-HWS IS 20-DEGREES BELOW SETPOINT FOR OVER 15 MINUTES. HEATING PLANT CONTROLLER TO ENABLE SYSTEM PUMPS ON A LEAD/LAG SEQUENCE BASED ON SEQUENCE DESCRIBED ABOVE, ENABLE LAG PUMP IF PROOF OF OPERATION NOT ESTABLISHED, GENERATE SOFTWARE ALARM.  PRESSURE CONTROL LOOP PIC-110 TO MODULATE PUMP VARIABLE SPEED DRIVES BASED ON VALVE POSITION OF HEATING COIL VALVES.  CURRENT SWITCH TO PROVIDE PROOF OF OPERATION FOR PUMP.  PROVIDE ALARM ON PUMP FAILURE, ENABLE LAG PUMP
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HOT WATER SYSTEM SEQUENCE OF OPERATION A. GENERAL GENERAL 1. THE SEQUENCE IS FOR A PRIMARY/SECONDARY FLOW HW (HOT WATER) PLANT WITH TWO THE SEQUENCE IS FOR A PRIMARY/SECONDARY FLOW HW (HOT WATER) PLANT WITH TWO CONDENSING TYPE BOILERS  WITH DEDICATED PUMPS AND TWO VARIABLE SPEED SECONDARY HOT WATER PUMPS. a. SECONDARY PUMPS ARE IN A LEAD/LAG CONFIGURATION WITH ONE PUMP REQUIRED FOR SECONDARY PUMPS ARE IN A LEAD/LAG CONFIGURATION WITH ONE PUMP REQUIRED FOR PEAK DEMAND. b. BOILERS ARE SIZED FOR 80% OF PEAK LOAD AND WILL OPERATE IN A LEAD/LAG BOILERS ARE SIZED FOR 80% OF PEAK LOAD AND WILL OPERATE IN A LEAD/LAG CONFIGURATION. 2. INTEGRATE THE BOILER POINTS INTO THE BAS UTILIZING THE BAS COMMUNICATION PROTOCOL.  INTEGRATE THE BOILER POINTS INTO THE BAS UTILIZING THE BAS COMMUNICATION PROTOCOL.  MAKE ALL VARIABLES IN THE SEQUENCE ADJUSTABLE.  INCORPORATE ALL DETERMINED SETPOINTS IN THE AS BUILT DRAWINGS.  THE INTENT IS TO PROVIDE A HIGHLY EFFECTIVE, HIGHLY EFFICIENT, AND FULLY AUTOMATIC HW PLANT SO THAT MAINTENANCE PERSONNEL ONLY NEED TO MONITOR SYSTEM VARIABLES AND PERFORM SCHEDULED AND/OR EMERGENCY MAINTENANCE TASKS.  ADJUSTING VARIABLES AND SETPOINTS ARE ONLY EXPECTED DURING TESTING AND OPTIMIZING SEQUENCES. B. HOT WATER PLANT ENABLE/DISABLE HOT WATER PLANT ENABLE/DISABLE 1. THE BAS DETERMINES WHEN THE HOT WATER PLANT IS ENABLED OR DISABLED BASED ON THE THE BAS DETERMINES WHEN THE HOT WATER PLANT IS ENABLED OR DISABLED BASED ON THE VAV OR AHU HW VALVE POSITIONS.  A CALL FOR HEATING OCCURS WHEN THREE OR MORE (ADJUSTABLE) OF THE VAV, BCU, OR ANY OF THE AHU HW VALVES ARE GREATER THAN 25% OPEN CONTINUOUSLY FOR MORE THAN 10 MINUTES.  THE BAS WILL: a. START THE LEAD SECONDARY PUMP AND CONTROL ITS SPEED TO MAINTAIN THE SYSTEM'S START THE LEAD SECONDARY PUMP AND CONTROL ITS SPEED TO MAINTAIN THE SYSTEM'S DIFFERENTIAL PRESSURE SETPOINT (SEE PUMP STAGING AND SPEED CONTROL SECTION). b. START THE LEAD BOILER PUMP AND ENABLE LEAD BOILER AFTER 5-MINUTES. START THE LEAD BOILER PUMP AND ENABLE LEAD BOILER AFTER 5-MINUTES. c. SEE THE BOILER STAGING SECTION FOR STARTING AND STOPPING THE 2ND BOILER. SEE THE BOILER STAGING SECTION FOR STARTING AND STOPPING THE 2ND BOILER. 2. WHEN FIVE OR LESS OF THE VAV OR ALL AHU HW VALVES ARE LESS THAN 20% OPEN FOR WHEN FIVE OR LESS OF THE VAV OR ALL AHU HW VALVES ARE LESS THAN 20% OPEN FOR MORE THAN 10 MINUTES OR THE BOILER WATER PLANT IS SCHEDULED OFF OR A CRITICAL HW PLANT ALARM IS ACTIVE, DISABLE THE HW PLANT.  DISABLING THE HW PLANT SHUTS ALL OPERATING BOILER(S) OFF ,  THE OPERATING BOILER PUMP(S) ARE ALLOWED TO OPERATE FOR 10 MINUTES AFTER DISABLING THE BOILER (AND THEN DISABLED) AND THEN THE SECONDARY PUMPS ARE DISABLED. C. BOILER LEAD/LAG BOILER LEAD/LAG 1. THE PURPOSE OF LEAD/LAG IS TO PROVIDE EQUAL RUN TIME PER BOILER.  OPERATE THE LEAD THE PURPOSE OF LEAD/LAG IS TO PROVIDE EQUAL RUN TIME PER BOILER.  OPERATE THE LEAD BOILER FOR SEVEN DAYS, AND THEN THE NEXT LAG BOILER BECOMES THE LEAD.  THE LEAD/LAG CHANGE IS TO OCCUR BETWEEN THE HOURS OF 8:00AM AND 5:00 PM MONDAY - FRIDAY.  INDICATE THE LEAD AND LAG BOILERS ON THE HW PLANT GRAPHICS SCREEN.  PROVIDE A BUTTON ON THE BOILER PLANT GRAPHICS SCREEN TO MANUALLY TOGGLE THE LAG BOILER TO THE LEAD AND VICE VERSA.  2. A CRITICAL ALARM IS PRODUCED IF THE BOILER IS NOT PROVEN OPERATING AFTER 15 MINUTES.  A CRITICAL ALARM IS PRODUCED IF THE BOILER IS NOT PROVEN OPERATING AFTER 15 MINUTES.  THE ALARM MESSAGE WILL INDICATE THE AFFECTED BOILER AND CONDITION THAT CAUSED THE ALARM.  START THE LAG BOILER AND LOCKOUT THE LEAD BOILER UNTIL THE ALARM IS ACKNOWLEDGED BY AN OPERATOR AND THE ALARM IS CLEARED.  A CRITICAL ALARM IS PRODUCED IF THE LAG BOILER IS NOT PROVEN OPERATING AFTER 15 MINUTES.  THE HW PLANT IS DISABLED AND AN ALARM MESSAGE PRODUCED INDICATING THE REASON FOR DISABLING THE PLANT. D. BOILER STAGING BOILER STAGING 1. BOILERS TO BE STAGED TO MAINTAIN HOT WATER SUPPLY TEMPERATURES AND TO OPERATE AT BOILERS TO BE STAGED TO MAINTAIN HOT WATER SUPPLY TEMPERATURES AND TO OPERATE AT PEAK EFFICIENCY. 2. WHEN THE LEAD BOILER IS OPERATING AND THE LOAD IS GREATER THAN 60% FOR 10 MINUTES WHEN THE LEAD BOILER IS OPERATING AND THE LOAD IS GREATER THAN 60% FOR 10 MINUTES AND THE 2ND/ BOILER IS NOT IN ALARM, ENABLE THE 2ND/ BOILER.  THE BOILER UNIT CONTROLLER TO MODULATE BURNER. 3. TO STAGE BOILERS, TEMPORARILY UNLOAD THE ACTIVE BOILER(S) BY LOWERING THE HW TO STAGE BOILERS, TEMPORARILY UNLOAD THE ACTIVE BOILER(S) BY LOWERING THE HW SETPOINT 5 MINUTES (ADJUSTABLE) BEFORE THE OFF-LINE BOILER IS ENABLED, THEN ENABLING THE LAG BOILER PUMP.  THEN, RAMP ALL BOILERS UP TO THE REQUIRED LOAD TOGETHER.  DURING THE STAGING SEQUENCE, LOCK THE HW PUMP(S) SPEED AT ITS CURRENT VALUE. 4. WHEN TWO BOILERS ARE OPERATING AND THE LOAD IS LESS THAN 40% FOR 20 MINUTES, WHEN TWO BOILERS ARE OPERATING AND THE LOAD IS LESS THAN 40% FOR 20 MINUTES, STAGE ONE BOILER OFF. E. SECONDARY PUMP LEAD/LAG SECONDARY PUMP LEAD/LAG 1. THE PURPOSE IS TO PROVIDE EQUAL RUN TIME PER PUMP.  OPERATE THE LEAD HW PUMP FOR THE PURPOSE IS TO PROVIDE EQUAL RUN TIME PER PUMP.  OPERATE THE LEAD HW PUMP FOR 21 DAYS.  AFTER THIS TIME, ONE OF THE LAG HW PUMPS BECOMES THE LEAD AND THE LEAD BECOMES THE LAG.  THE LEAD/LAG CHANGE IS TO OCCUR BETWEEN THE HOURS OF 8:00AM AND 5:00 PM MONDAY - FRIDAY. INDICATE THE LEAD AND LAG PUMPS ON THE  PLANT GRAPHICS SCREEN.  PROVIDE A BUTTON ON THE PLANT GRAPHICS SCREEN TO MANUALLY TOGGLE THE LAG PUMP TO THE LEAD AND VICE VERSA.  2. A CRITICAL ALARM IS PRODUCED IF THE LEAD PUMP FLOW IS NOT PROVED AFTER 30 SECONDS.  A CRITICAL ALARM IS PRODUCED IF THE LEAD PUMP FLOW IS NOT PROVED AFTER 30 SECONDS.  THE ALARM MESSAGE WILL INDICATE THE AFFECTED PUMP AND CONDITION THAT CAUSED THE ALARM.  START THE LAG PUMP AND LOCKOUT THE LEAD PUMP UNTIL THE ALARM IS ACKNOWLEDGED BY AN OPERATOR AND THE ALARM IS CLEARED.  A CRITICAL ALARM IS PRODUCED IF THE LAG PUMP FLOW IS NOT PROVED AFTER 30 SECONDS.  THE HW PLANT IS DISABLED AND AN ALARM MESSAGE PRODUCED INDICATING THE REASON FOR DISABLING THE PLANT. F. HW PUMP STAGING AND SPEED CONTROL HW PUMP STAGING AND SPEED CONTROL 1. PUMP SPEED IS CONTROLLED TO MAINTAIN DP AT SETPOINT WHEN THE PUMP IS PROVEN ON.  PUMP SPEED IS CONTROLLED TO MAINTAIN DP AT SETPOINT WHEN THE PUMP IS PROVEN ON.  A DROP IN THE DP INCREASES THE SPEED OF THE PUMP AND AN INCREASE IN THE DP DECREASES THE SPEED OF THE PUMP.   2. DIFFERENTIAL PRESSURE CONTROL. THE OBJECTIVE IS TO ALWAYS HAVE ONE HEATING CONTROL DIFFERENTIAL PRESSURE CONTROL. THE OBJECTIVE IS TO ALWAYS HAVE ONE HEATING CONTROL VALVE 90% OPEN SO THE PUMP OPERATES AT THE LOWEST SPEED AND PRESSURE POSSIBLE TO SATISFY THE CURRENT LOAD. EVERY 5 MINUTES THE HEATING VALVES SHALL BE POLLED. WHEN THE MOST OPEN HEATING VALVE IS MORE THAN 90% OPEN, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT UP BY .50 PSID (ADJ). WHEN ALL HEATING CONTROL VALVES ARE 60% (ADJ) OR BELOW, THE BAS SHALL RESET THE DIFFERENTIAL PRESSURE SETPOINT DOWN BY .25 PSID. 3. THE REMOTE DP SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM PRESSURES. THE REMOTE DP SETPOINT SHALL BE MAINTAINED BETWEEN MAXIMUM AND MINIMUM PRESSURES. THE MAXIMUM PRESSURE LIMIT IS THE PRESSURE REQUIRED TO PROVIDE FULL FLOW TO ALL HEATING CONTROL VALVES SIMULTANEOUSLY (PER TAB). THE MINIMUM PRESSURE LIMIT IS THE PRESSURE CORRELATING TO THE LOWEST SPEED THE PUMP MOTOR IS ALLOWED TO BE OPERATED AT (PER MOTOR MANUF. AND TAB).  G. HOT WATER SUPPLY RESET HOT WATER SUPPLY RESET 1. THE BOILER FACTORY INSTALLED CONTROLS AND INSTRUMENTATION MAINTAINS A LEAVING HW THE BOILER FACTORY INSTALLED CONTROLS AND INSTRUMENTATION MAINTAINS A LEAVING HW TEMPERATURE OF 90ºF, WITH SETPOINT ADJUSTED FROM BAS AS DESCRIBED. F, WITH SETPOINT ADJUSTED FROM BAS AS DESCRIBED. 2. RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT BASED ON OUTSIDE AIR TEMPERATURE .   RESET THE HOT WATER SUPPLY TEMPERATURE SETPOINT BASED ON OUTSIDE AIR TEMPERATURE .   3. AT OUTSIDE AIR TEMPERATURES ABOVE 65-F, HOT WATER SUPPLY TEMPERATURE TO BE 90 AT OUTSIDE AIR TEMPERATURES ABOVE 65-F, HOT WATER SUPPLY TEMPERATURE TO BE 90 DEGREES F. PROVIDE A LINEAR RESET OF 140-DEGREES SUPPLY AT OUTSIDE AIR TEMPERATURE OF 30 DEGREES F. 4. A HEATING REQUEST IS GENERATED WHEN ANY HOT WATER CONTROL VALVE POSITION EXCEEDS A HEATING REQUEST IS GENERATED WHEN ANY HOT WATER CONTROL VALVE POSITION EXCEEDS 90% OPEN. a. EVERY 2 MINUTES, INCREASE (“TRIM”) THE HW PLANT RESET POINT BY 1% AND IF THERE ARE EVERY 2 MINUTES, INCREASE (“TRIM”) THE HW PLANT RESET POINT BY 1% AND IF THERE ARE TRIM”) THE HW PLANT RESET POINT BY 1% AND IF THERE ARE ) THE HW PLANT RESET POINT BY 1% AND IF THERE ARE MORE THAN 3 HEATING  REQUESTS THEN INCREASE (“RESPOND”) THE RESET POINT BY 2% RESPOND”) THE RESET POINT BY 2% ) THE RESET POINT BY 2% FOR EACH HEATING REQUEST, UP TO A MAXIMUM OF 5% INCREASE EVERY 2 MINUTES.  MAKE ALL VALUES ADJUSTABLE FOR TUNING. b. AS THE HW PLANT RESET POINT INCREASES FROM 0% TO 50% THE DP SETPOINT IS FIRST AS THE HW PLANT RESET POINT INCREASES FROM 0% TO 50% THE DP SETPOINT IS FIRST RESET FROM MINIMUM (5 PSI) TO MAXIMUM (12 PSI). c. FROM 50% TO 100% THE HWS SETPOINT IS RESET FROM MINIMUM (90°F) TO MAXIMUM  FROM 50% TO 100% THE HWS SETPOINT IS RESET FROM MINIMUM (90°F) TO MAXIMUM  (150°F).  WHEN THE HEATING PLANT IS OFF, FREEZE T-MAX AT ITS LAST MAXIMUM VALUE.
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CHILLED WATER
PROCESS AND
CONTROL DIAGRAM

24VAC

RS-485-1
1-UO1 THRU 1-UO6
1-UI1 THRU 1-UI8

RIB POWER
SUPPLY

PSH100A100AB10
W/ INTEGRAL

DISCONN

NEMA 1 ENCLOSURE WITH DIN RAIL MOUNTED CONTROLLERS AND PANEL
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AHU SEQUENCE OF OPERATION  A. RUN CONDITIONS  RUN CONDITIONS  1. UNIT SHALL BE AUTOMATICALLY OR MANUALLY ENABLED TO RUN IN OCCUPIED, OCCUPIED-STANDY OR UNOCCUPIED MODE AS FOLLOWS: UNIT SHALL BE AUTOMATICALLY OR MANUALLY ENABLED TO RUN IN OCCUPIED, OCCUPIED-STANDY OR UNOCCUPIED MODE AS FOLLOWS: a. AUTOMATIC OPERATION IN ALL MODES SHALL BE AS DEFINED BELOW IN THE VAV ZONE TERMINAL UNIT INTERFACE, FAN CONTROL AND AUTOMATIC OPERATION IN ALL MODES SHALL BE AS DEFINED BELOW IN THE VAV ZONE TERMINAL UNIT INTERFACE, FAN CONTROL AND OUTDOOR AIR CONTROL SECTIONS. b. OR MANUALLY SELECTED BY USER FROM GRAPHIC INTERFACE. OR MANUALLY SELECTED BY USER FROM GRAPHIC INTERFACE. c. OR THROUGH A MANUAL OVER-RIDE INTEGRAL WITH THE SPACE THERMOSTAT. OR THROUGH A MANUAL OVER-RIDE INTEGRAL WITH THE SPACE THERMOSTAT. d. WHEN THE UNIT IS STOPPED (MANUALLY, AUTOMATICALLY IN UNOCCUPIED, OR FROM SAFETY FUNCTIONS), THE FAN SHALL BE WHEN THE UNIT IS STOPPED (MANUALLY, AUTOMATICALLY IN UNOCCUPIED, OR FROM SAFETY FUNCTIONS), THE FAN SHALL BE DE-ENERGIZED, THE OUTSIDE AIR (OA) DAMPER SHALL CLOSE, INTERLOCKED EXHAUST FANS DISABLED,  THE CHW VALVE SHALL CLOSE COMPLETELY AND THE PREHEAT VALVE SHALL BE CONTROLLED AS DESCRIBED IN PREHEAT SECTION. 2. OCCUPIED STANBY: DURING THIS WARM-UP/COOL-DOWN MODE, THE UNIT AIR MIXING DAMPERS SHALL OPERATE AS DESCRIBED IN THE OCCUPIED STANBY: DURING THIS WARM-UP/COOL-DOWN MODE, THE UNIT AIR MIXING DAMPERS SHALL OPERATE AS DESCRIBED IN THE UNOCCUPIED MODE, AND EXHAUST RELIEF FANS SHALL BE DISABLED. a. THE AHU SHALL BE STARTED UPON REQUEST FROM ANY OF ITS ASSOCIATED AIR TERMINAL UNIT CONTROLLERS WITH SPACE TEMPERATURE THE AHU SHALL BE STARTED UPON REQUEST FROM ANY OF ITS ASSOCIATED AIR TERMINAL UNIT CONTROLLERS WITH SPACE TEMPERATURE SETPOINTS PER OCCUPIED NODE SETTINGS. 3. SAFETY SHUTDOWNS: SAFETY SHUTDOWNS: a. FREEZE PROTECTION: THE UNIT SHALL SHUT DOWN AS DESCRIBED ABOVE AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT FREEZE PROTECTION: THE UNIT SHALL SHUT DOWN AS DESCRIBED ABOVE AND GENERATE AN ALARM UPON RECEIVING A FREEZESTAT STATUS ON LEAVING SIDE OF PREHEAT COIL.  MANUAL RESTART REQUIRED. b. HIGH STATIC SHUTDOWN: THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A HARD-WIRED HIGH STATIC HIGH STATIC SHUTDOWN: THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A HARD-WIRED HIGH STATIC SHUTDOWN SIGNAL.  FINAL SETTING SHALL BE ADJUSTED IN THE FIELD, BASED ON APPROXIMATELY 30% SAFETY FACTORY BEYOND NORMAL MAXIMUM OPERATING CONDITIONS TO AVOID NUISANCE TRIPS, BUT NOT TOO EXCEED DUCT CONSTRUCTION PRESSURE CLASS FOR EACH SYSTEM. c. GENERAL FIRE ALARM:  THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A GENERAL ALARM FROM FIRE ALARM GENERAL FIRE ALARM:  THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A GENERAL ALARM FROM FIRE ALARM SYSTEM.  4. FAN STATUS MONITORING AND ALARMS SHALL BE PROVIDED AS FOLLOWS: FAN STATUS MONITORING AND ALARMS SHALL BE PROVIDED AS FOLLOWS: a. FAN FAILURE : STATUS DOES NOT MATCH COMMAND FAN FAILURE : STATUS DOES NOT MATCH COMMAND b. FAN VFD FAULT. FAN VFD FAULT. 5. POWER OUTAGE RESTART:  PROVIDE TIMED DELAY RESTART OF AIR HANDLING UNIT. POWER OUTAGE RESTART:  PROVIDE TIMED DELAY RESTART OF AIR HANDLING UNIT. B.  ZONE VAV AIR TERMINAL UNIT INTERFACE  ZONE VAV AIR TERMINAL UNIT INTERFACE 1. AT A MINIMUM, ALL VAV TERMINAL UNITS SERVED BY AN AHU SHALL BE LINKED WITH ASSOCIATED VAV AHU CONTROLLER TO PERFORM THE AT A MINIMUM, ALL VAV TERMINAL UNITS SERVED BY AN AHU SHALL BE LINKED WITH ASSOCIATED VAV AHU CONTROLLER TO PERFORM THE FOLLOWING FUNCTIONS. a. ZONE OCCUPANCY SCHEDULE (USER DEFINED FROM GRAPHIC INTERFACE) SHALL AUTOMATICALLY SELECT THE OCCUPIED OR UNOCCUPIED ZONE OCCUPANCY SCHEDULE (USER DEFINED FROM GRAPHIC INTERFACE) SHALL AUTOMATICALLY SELECT THE OCCUPIED OR UNOCCUPIED OPERATING MODE OF AIR HANDLING UNIT. 1) ACTIVATION OF TIMED OVERRIDE SWITCH ON ZONE THERMOSTATS (IF PROGRAMMED) SHALL ONLY RESET ZONE HEATING AND COOLING ACTIVATION OF TIMED OVERRIDE SWITCH ON ZONE THERMOSTATS (IF PROGRAMMED) SHALL ONLY RESET ZONE HEATING AND COOLING SETPOINTS TO “OCCUPIED” VALUES, BUT SHALL NOT AFFECT OTHERWISE SCHEDULED UNOCCUPIED OPERATING MODE OF AIR HANDLING OCCUPIED” VALUES, BUT SHALL NOT AFFECT OTHERWISE SCHEDULED UNOCCUPIED OPERATING MODE OF AIR HANDLING VALUES, BUT SHALL NOT AFFECT OTHERWISE SCHEDULED UNOCCUPIED OPERATING MODE OF AIR HANDLING UNIT. 2) WHEN A TIMED OVER-RIDE IS INITIATED,  BAS TO OPEN ALL VAV TERMINAL BOXES SERVED TO THE MINIMUM SETPOINT POSITION (TO WHEN A TIMED OVER-RIDE IS INITIATED,  BAS TO OPEN ALL VAV TERMINAL BOXES SERVED TO THE MINIMUM SETPOINT POSITION (TO ALLOW SUFFICIENT AIR FLOW TO KEEP VARIABLE SPEED DRIVE ABOVE ITS MINIMUM SETPOINT) b. DUCT STATIC PRESSURE RESET AS DESCRIBED IN FAN CONTROL SECTION. DUCT STATIC PRESSURE RESET AS DESCRIBED IN FAN CONTROL SECTION. c. UNOCCUPIED CALL FOR HEATING OR COOLING: SUPPLY FAN ENABLED, OUTSIDE AIR DAMPER CLOSED, VAV TERMINAL AIR VALVE AT UNOCCUPIED CALL FOR HEATING OR COOLING: SUPPLY FAN ENABLED, OUTSIDE AIR DAMPER CLOSED, VAV TERMINAL AIR VALVE AT MINIMUM, TEMPERATURE CONTROLLED TO NIGHT SET-UP OR SET-BACK SETPOINT. C. FAN CONTROL FAN CONTROL 1. GENERAL:  THE SUPPLY FAN SPEED SHALL BE MODULATED TO MAINTAIN THE DUCT STATIC PRESSURE SETPOINT WHICH SHALL BE GENERAL:  THE SUPPLY FAN SPEED SHALL BE MODULATED TO MAINTAIN THE DUCT STATIC PRESSURE SETPOINT WHICH SHALL BE AUTOMATICALLY RESET TO MEET ZONE AIRFLOW DEMANDS.   THE DAMPER CONTROLS ARE DISCUSSED IN THE MINIMUM OA CONTROL SECTION. 2. OCCUPIED MODE: OCCUPIED MODE: a. SUPPLY FAN:  SUPPLY FAN:  1) SHALL BE ENABLED TO RUN CONTINUOUSLY, UNLESS SHUTDOWN ON SAFETIES.   SHALL BE ENABLED TO RUN CONTINUOUSLY, UNLESS SHUTDOWN ON SAFETIES.   2) SUPPLY FAN SPEED CONTROL VIA AIR DUCT STATIC PRESSURE CONTROL - OPTIMIZED:  THE CONTROLLER SHALL MEASURE DUCT STATIC SUPPLY FAN SPEED CONTROL VIA AIR DUCT STATIC PRESSURE CONTROL - OPTIMIZED:  THE CONTROLLER SHALL MEASURE DUCT STATIC PRESSURE AND MODULATE THE SUPPLY FAN VFD SPEED TO MAINTAIN AN OPTIMIZED DUCT STATIC PRESSURE SETPOINT.  a) THE INITIAL DUCT STATIC PRESSURE SETPOINT SHALL BE 1.5 IN H/2O (ADJ.).  THE INITIAL DUCT STATIC PRESSURE SETPOINT SHALL BE 1.5 IN H/2O (ADJ.).  b) EACH AHU CONTROLLER SHALL BE NETWORKED WITH ALL ASSOCIATED VAV TERMINAL UNITS TO OBTAIN AIRFLOW REQUESTS.   THE EACH AHU CONTROLLER SHALL BE NETWORKED WITH ALL ASSOCIATED VAV TERMINAL UNITS TO OBTAIN AIRFLOW REQUESTS.   THE STATIC PRESSURE SETPOINT SHALL BE RESET BASED ON ZONE AIRFLOW REQUESTS, DERIVED FROM DAMPER POSITION AND MEETING AIRFLOW AND SPACE TEMPERATURE REQUIREMENTS AS DESCRIBED BELOW. c) WHEN THERE ARE NO ZONE AIRFLOW REQUESTS, (WHEN ALL ZONE DAMPERS ARE THROTTLING CLOSED - BELOW 90% OPEN AND WHEN THERE ARE NO ZONE AIRFLOW REQUESTS, (WHEN ALL ZONE DAMPERS ARE THROTTLING CLOSED - BELOW 90% OPEN AND ACTUAL/SETPOINT AIRFLOW RATIO IS GREATER THAN 95%),  THE DUCT STATIC PRESSURE SETPOINT SHALL BE INCREMENTALLY RESET DOWN BY 0.10” AT A FREQUENCY OF 10 MINUTES TO A MINIMUM OF 0.50 IN H/2O (ADJ.) OR THE SUPPLY FAN VFD HAS REACHED AT A FREQUENCY OF 10 MINUTES TO A MINIMUM OF 0.50 IN H/2O (ADJ.) OR THE SUPPLY FAN VFD HAS REACHED ITS LOWEST OPERATING SPEED LIMIT. d) AS AIRFLOW REQUESTS INCREASE, WHEN AT LEAST ONE ZONE DAMPER IS GREATER THAN 99% OPEN AND ACTUAL/SETPOINT AIRFLOW AS AIRFLOW REQUESTS INCREASE, WHEN AT LEAST ONE ZONE DAMPER IS GREATER THAN 99% OPEN AND ACTUAL/SETPOINT AIRFLOW RATIO IS LESS THAN 90%  AND SPACE TEMPERATURE IS NOT SATISFIED, THE REVERSE SHALL OCCUR AND THE DUCT STATIC PRESSURE SETPOINT SHALL INCREMENTALLY RESET UP AT SAME RATE AS ABOVE TO A MAXIMUM OF 1.5 IN H/2O (ADJ.).  3. OCCUPIED STANDBY, OR UNOCCUPIED MODE: OCCUPIED STANDBY, OR UNOCCUPIED MODE: a. THE UNIT SHALL NORMALLY BE OFF AND BE ENABLED AS NECESSARY TO SATISFY A USER DEFINABLE MINIMUM NUMBER OF ZONE COOLING THE UNIT SHALL NORMALLY BE OFF AND BE ENABLED AS NECESSARY TO SATISFY A USER DEFINABLE MINIMUM NUMBER OF ZONE COOLING REQUESTS.  THE FAN SHALL OPERATE UNDER NORMAL FAN CONTROL, AND SHALL RUN FOR A MINIMUM OF 30 MINUTES (ADJ.) OR UNTIL THERE ARE NO ZONE COOLING OR HEATING REQUESTS AS DEFINED AT THE VAV TU CONTROL LEVEL. NOTE: THE CONTROL BANDS, SETPOINT INCREMENT VALUES, SETPOINT DECREMENT VALUES AND ADJUSTMENT FREQUENCIES SHALL BE ADJUSTED AND TUNED TO MAINTAIN MAXIMUM STATIC PRESSURE OPTIMIZATION WITH STABLE SYSTEM CONTROL AND MAXIMUM COMFORT CONTROL. D. MINIMUM OUTSIDE AIR VENTILATION CONTROL MINIMUM OUTSIDE AIR VENTILATION CONTROL 1. GENERAL:  WHEN IN OCCUPIED MODE, THE MINIMUM OUTSIDE AIR SHALL BE MEASURED AND CONTROLLED TO MAINTAIN VENTILATION AND GENERAL:  WHEN IN OCCUPIED MODE, THE MINIMUM OUTSIDE AIR SHALL BE MEASURED AND CONTROLLED TO MAINTAIN VENTILATION AND PRESSURIZATION REQUIREMENTS.    a. AN AIRFLOW MEASURING STATION TO CONTINUOUSLY MONITOR THE MINIMUM OUTSIDE AIR VOLUME IN CFM AND SEND OUTPUT TO THE BAS AN AIRFLOW MEASURING STATION TO CONTINUOUSLY MONITOR THE MINIMUM OUTSIDE AIR VOLUME IN CFM AND SEND OUTPUT TO THE BAS TO MAINTAIN OA CFM SETPOINT AS SYSTEM FAN MODULATES.  OA CFM INPUT AND OUTPUT, AND OA DAMPER POSITION SHALL BE MONITORED AND GRAPHICALLY DISPLAYED IN THE BAS. 2. STARTUP SEQUENCE: UPON STARTUP, OPEN THE RETURN DAMPER 100% AND THE MINIMUM OA TO ABSOLUTE MINIMUM POSITION STARTUP SEQUENCE: UPON STARTUP, OPEN THE RETURN DAMPER 100% AND THE MINIMUM OA TO ABSOLUTE MINIMUM POSITION a. WHEN THE UNIT IS STARTED IN OCCUPIED MODE AND OUTSIDE AIR TEMPERATURE IS LESS THAN 40°F (ADJ.), THE OUTSIDE AIR (OA) WHEN THE UNIT IS STARTED IN OCCUPIED MODE AND OUTSIDE AIR TEMPERATURE IS LESS THAN 40°F (ADJ.), THE OUTSIDE AIR (OA) DAMPER SHALL RAMP OPEN TO ITS MINIMUM SETPOINT OVER A 5 MINUTE (ADJ.) PERIOD.  WHEN OAT IS >40°F, THERE SHALL NOT BE A DELAYED RAMP OPEN PERIOD. E. TEMPERATURE AND HUMIDITY CONTROL TEMPERATURE AND HUMIDITY CONTROL 1. GENERAL:  THE CONTROLLER SHALL MONITOR THE FOLLOWING TEMPERATURE/HUMIDITY SENSORS AND USE AS REQUIRED FOR CONTROL GENERAL:  THE CONTROLLER SHALL MONITOR THE FOLLOWING TEMPERATURE/HUMIDITY SENSORS AND USE AS REQUIRED FOR CONTROL FUNCTIONS AS DESCRIBED IN THE SECTIONS FOLLOWING. a. OUTSIDE AIR TEMPERATURE  OUTSIDE AIR TEMPERATURE  1) NETWORKED NETWORKED b. RETURN AIR TEMPERATURE:  RETURN AIR TEMPERATURE:  1) ALARMS SHALL BE PROVIDED AS FOLLOWS:  ONLY DURING THE OCCUPIED PERIOD (NOT DURING THE UNOCCUPIED/OPTIMAL START ALARMS SHALL BE PROVIDED AS FOLLOWS:  ONLY DURING THE OCCUPIED PERIOD (NOT DURING THE UNOCCUPIED/OPTIMAL START PERIODS). a) HIGH RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS GREATER THAN 85°F (ADJ.) FOR MORE THAN 30 MINUTES (ADJ.).  HIGH RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS GREATER THAN 85°F (ADJ.) FOR MORE THAN 30 MINUTES (ADJ.).  b) LOW RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS LESS THAN 65°F (ADJ.), FOR MORE THAN 30 MINUTES (ADJ.).   LOW RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS LESS THAN 65°F (ADJ.), FOR MORE THAN 30 MINUTES (ADJ.).   c. RETURN AIR HUMIDITY  THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY.  RETURN AIR HUMIDITY  THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY.  1) ALARMS SHALL BE PROVIDED AS FOLLOWS: ALARMS SHALL BE PROVIDED AS FOLLOWS: a) HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS GREATER THAN UPPER LIMIT OF 70% (ADJ.).  HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS GREATER THAN UPPER LIMIT OF 70% (ADJ.).  d. MIXED AIR TEMPERATURE: THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND  DISPLAY.  MIXED AIR TEMPERATURE: THE CONTROLLER SHALL MONITOR THE MIXED AIR TEMPERATURE AND  DISPLAY.  e. PREHEAT LEAVING AIR TEMP:  SEE PREHEAT TEMPERATURE CONTROL PREHEAT LEAVING AIR TEMP:  SEE PREHEAT TEMPERATURE CONTROL f. DISCHARGE AIR TEMPERATURE: DISCHARGE AIR TEMPERATURE: 1)  ALARMS SHALL BE PROVIDED AS FOLLOWS:  ALARMS SHALL BE PROVIDED AS FOLLOWS: a) HIGH DISCHARGE AIR TEMP: IF GREATER THAN 5°F (ADJ.) ABOVE EFFECTIVE DAT SETPOINT OR UPPER LIMIT OF 75°F (ADJ) HIGH DISCHARGE AIR TEMP: IF GREATER THAN 5°F (ADJ.) ABOVE EFFECTIVE DAT SETPOINT OR UPPER LIMIT OF 75°F (ADJ) b) LOW DISCHARGE AIR TEMP: IF LESS THAN 5°F (ADJ.) BELOW EFFECTIVE DAT SETPOINT (ADJ.) LOW DISCHARGE AIR TEMP: IF LESS THAN 5°F (ADJ.) BELOW EFFECTIVE DAT SETPOINT (ADJ.) 2. AHU CHW REQUESTS TO BE USED FOR CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT RESET. AHU CHW REQUESTS TO BE USED FOR CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT RESET. F. PREHEAT TEMPERATURE CONTROL PREHEAT TEMPERATURE CONTROL 1. WHEN ENABLED, THE CONTROLLER SHALL MODULATE THE PHC VALVE TO MAINTAIN THE DAT HEATING SETPOINT AS INDICATED ON SCHEDULE WHEN ENABLED, THE CONTROLLER SHALL MODULATE THE PHC VALVE TO MAINTAIN THE DAT HEATING SETPOINT AS INDICATED ON SCHEDULE (ADJ.).  2. THE PREHEATING VALVE SHALL BE ENABLED WHENEVER: THE PREHEATING VALVE SHALL BE ENABLED WHENEVER: a. OUTSIDE AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).  OUTSIDE AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).  b. AND THE SUPPLY FAN STATUS IS ON. AND THE SUPPLY FAN STATUS IS ON. c. AND  THE COOLING (IF PRESENT) IS NOT ACTIVE. AND  THE COOLING (IF PRESENT) IS NOT ACTIVE. d. OR THE UNIT IS OFF AND OAT IS BELOW 40 DEGREES (SEE BELOW). OR THE UNIT IS OFF AND OAT IS BELOW 40 DEGREES (SEE BELOW). 3. PREHEAT DISCHARGE AIR TEMPERATURE (PHDAT): THE CONTROLLER SHALL MONITOR THE PREHEAT COIL LEAVING AIR TEMPERATURE.   PREHEAT DISCHARGE AIR TEMPERATURE (PHDAT): THE CONTROLLER SHALL MONITOR THE PREHEAT COIL LEAVING AIR TEMPERATURE.   a. WHEN UNIT IS STOPPED, AND OAT IS LESS THAN 40 DEGREES, CONTROLLER SHALL MAINTAIN PHDAT AT 40 DEGREES (ADJ.), WITH A LOW WHEN UNIT IS STOPPED, AND OAT IS LESS THAN 40 DEGREES, CONTROLLER SHALL MAINTAIN PHDAT AT 40 DEGREES (ADJ.), WITH A LOW LIMIT ALARM AT 35 DEGREES. G. DISCHARGE AIR TEMPERATURE CONTROL DISCHARGE AIR TEMPERATURE CONTROL 1. THE COOLING COIL CONTROL VALVE SHALL BE MODULATED BY THE CONTROL LOOP TO MAINTAIN THE DISCHARGE AIR SETPOINT TO WITHIN THE COOLING COIL CONTROL VALVE SHALL BE MODULATED BY THE CONTROL LOOP TO MAINTAIN THE DISCHARGE AIR SETPOINT TO WITHIN +/- 0.5°F. H. MISCELLANEOUS ALARMS & SYSTEM DIAGNOSTICS MISCELLANEOUS ALARMS & SYSTEM DIAGNOSTICS 1. MISCELLANEOUS ALARMS SHALL BE PROVIDED AS FOLLOWS: MISCELLANEOUS ALARMS SHALL BE PROVIDED AS FOLLOWS: 1) FILTER DIFFERENTIAL PRESSURE SWITCH: ALARM SHALL BE PROVIDED IF FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE FILTER DIFFERENTIAL PRESSURE SWITCH: ALARM SHALL BE PROVIDED IF FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT (ADJ.). 2. VFD COMMUNICATIONS BAS INTERFACE: VFD COMMUNICATIONS BAS INTERFACE: a. THE VFD INTERFACE SHALL BE CONNECTED DIRECTLY TO THE MAIN BAS NETWORK TRUNK TO MONITOR, DISPLAY, TREND AND REPORT THE THE VFD INTERFACE SHALL BE CONNECTED DIRECTLY TO THE MAIN BAS NETWORK TRUNK TO MONITOR, DISPLAY, TREND AND REPORT THE FOLLOWING MINIMUM POINTS.  VFD INTERFACE SHALL NOT BE NETWORKED INDIRECTLY TO THE MAIN BAS THROUGH AHU CONTROLLER: 1) SPEED OUTPUT  SPEED OUTPUT  2) HAND/AUTO SELECTION INDICATION HAND/AUTO SELECTION INDICATION 3) DRIVE AMPS DRIVE AMPS 4) OPERATING HOURS OPERATING HOURS 5) WARNINGS WARNINGS 6) FAULTSFAULTS
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INTERLOCK AND SEQUENCE NOTES SINGLE ZONE VAV  GENERAL:  1. INTERLOCK NOTES SUPPLEMENT THE DETAILED SEQUENCE OF OPERATION SHOWN ON SHEET M7.06, IF A CONFLICT INTERLOCK NOTES SUPPLEMENT THE DETAILED SEQUENCE OF OPERATION SHOWN ON SHEET M7.06, IF A CONFLICT THEN M7.06 GOVERNS.  2. REFER TO AIR HANDLING UNIT SCHEDULES FOR THE FAN MODULATION TYPE: VARIABLE SPEED DRIVE (SHOWN) OR REFER TO AIR HANDLING UNIT SCHEDULES FOR THE FAN MODULATION TYPE: VARIABLE SPEED DRIVE (SHOWN) OR ECM MOTOR WITH CONTROL CONNECTION TO CONTROL PANEL PROVIDED WITH AHU (NOT SHOWN). PROVIDE DEAD-BAND IN HEATING AND COOLING SETPOINT. 3. REFER TO CONTROL VALVE SCHEDULE FOR 2-WAY OR 3-WAY VALVES, CV, FLOW, AND SIZE.  REFER TO CONTROL VALVE SCHEDULE FOR 2-WAY OR 3-WAY VALVES, CV, FLOW, AND SIZE.    SUPPLY FAN TO BE ENABLED THROUGH BUILDING AUTOMATION SYSTEM, WITH INTENTION THAT FAN TO BE ENABLED IN SUPPLY FAN TO BE ENABLED THROUGH BUILDING AUTOMATION SYSTEM, WITH INTENTION THAT FAN TO BE ENABLED IN OCCUPIED AND CYCLED IN UNOCCUPIED MODE.  START SEQUENCE AS FOLLOWS: a. THE SUPPLY FAN VARIABLE SPEED DRIVE OUTPUT SIGNAL FROM LOOP TIC-100 SHALL BE RAMPED OVER A THE SUPPLY FAN VARIABLE SPEED DRIVE OUTPUT SIGNAL FROM LOOP TIC-100 SHALL BE RAMPED OVER A 3-MINUTE PERIOD (ADJUSTABLE). FOR ECM FANS THERE IS NO SEPARATE VFD. b. START SIGNAL SHALL CLOSE SUBJECT TO FIRE ALARM RELAY, TSL AND PSH (WHERE SHOWN). START SIGNAL SHALL CLOSE SUBJECT TO FIRE ALARM RELAY, TSL AND PSH (WHERE SHOWN). c. WHEN FAN CYCLED IN UNOCCUPIED MODE, THE OUTSIDE AIR DAMPER TO REMAIN CLOSED. WHEN FAN CYCLED IN UNOCCUPIED MODE, THE OUTSIDE AIR DAMPER TO REMAIN CLOSED. d. IN UNOCCUPIED MODE, FAN TO BE CYCLED TO MEASURE SPACE TEMPERATURE. IN UNOCCUPIED MODE, FAN TO BE CYCLED TO MEASURE SPACE TEMPERATURE. COOLING AND HEATING SEQUENCE: a. SPACE ABOVE SETPOINT (COOLING): TIC-100 TO RESET TIC-101 COOLING DISCHARGE AIR TEMPERATURE FROM SPACE ABOVE SETPOINT (COOLING): TIC-100 TO RESET TIC-101 COOLING DISCHARGE AIR TEMPERATURE FROM MAXIMUM (60-F)  TO MINIMUM (SEE AHU SCHEDULE) THEN  MODULATE SUPPLY FAN VFD FROM MINIMUM  (35%) TO MAXIMUM (100%) SETPOINT ON A RISE IN SPACE TEMPERATURE ABOVE SETPOINT. ON A FALL IN SPACE TEMPERATURE, THE REVERSE TO OCCUR UNTIL SPACE TEMPERATURE FALLS THROUGH DEAD-BAND, THEN INTO HEATING SEQUENCE. b. SPACE BELOW SETPOINT (HEATING): TIC-100 TO RESET TIC-101 HEATING DISCHARGE AIR TEMPERATURE FROM SPACE BELOW SETPOINT (HEATING): TIC-100 TO RESET TIC-101 HEATING DISCHARGE AIR TEMPERATURE FROM MINIMUM (60-F)  TO MAXIMUM (SEE AHU SCHEDULE) THEN  MODULATE SUPPLY FAN VFD FROM MINIMUM  (35%) TO MAXIMUM (100%) SETPOINT ON A FALL IN SPACE TEMPERATURE BELOW SETPOINT. ON A RISE IN SPACE TEMPERATURE, THE REVERSE TO OCCUR UNTIL SPACE TEMPERATURE RISES THROUGH DEAD-BAND, THEN INTO COOLING SEQUENCE c. MODE, TIC-100 TO RESET TIC-101 COOLING DISCHARGE AIR TEMPERATURE FROM COOLING SETPOINT ON A FALL MODE, TIC-100 TO RESET TIC-101 COOLING DISCHARGE AIR TEMPERATURE FROM COOLING SETPOINT ON A FALL IN SPACE TEMPERATURE. PROVIDE THE REVERSE ON A RISE IN TEMPERATURE. d. PROVIDE DEADBAND BETWEEN COOLING AND HEATING SETPOINTS. PROVIDE DEADBAND BETWEEN COOLING AND HEATING SETPOINTS. TEMPERATURE SWITCH-LOW HARD-WIRED INTERLOCK WITH THE VFD. TEMPERATURE SWITCH-LOW INPUT TO TY-200 TO OPEN CHILLED WATER VALVE WHEN TLS IS ACTIVATED  SPACE RELATIVE HUMIDITY CONTROLLER MIC-100 TO OVERRIDE CHILLED WATER CONTROL VALVE SIGNAL AND MODULATE VALVE OPEN UPON A RISE IN SPACE RH ABOVE SETPOINT (60% ADJUSTABLE). MINIMUM DISCHARGE TEMPERATURE OF 50-F. NOT USED. PROVIDE DIGITAL INPUT TO DDC FOR STATUS. PROVIDE ALARM IF FAN FAILS TO START.  PROVIDE DIGITAL INPUT TO DDC FOR STATUS. PROVIDE ALARM FOR HIGH MOISTURE/WATER LEVEL IN THE AUXILIARY DRAIN PAN AHU-B: PROVIDE CO2 DEMAND CONTROLLED VENTILATION, OUTSIDE AIR SETPOINT TO BE RESET BASED ON THE RETURN AIR CO2 LEVEL. RESET FROM THE MINIMUM TO MAXIMUM AS CO2 LEVEL RISES ABOVE 700 PPM TO 1000 PPM. MOISTURE SENSOR IN AUXILIARY PAN FOR ALL UNITS.  
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GENERAL SYSTEM DESCRIPTION
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CHILLED WATER COIL, WITH DUCT MOUNTED HOT WATER RE-HEAT COIL. ECM FAN
MOTOR WITH CONSTANT VOLUME AIRFLOW OPERATION.

2. REFER TO EQUIPMENT SCHEDULES FOR CONTROL VALVE INFORMATION.
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