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PROJECT GENERAL NOTES

HVAC GENERAL

1. DRAWINGS ARE DIAGRAMMATIC IN NATURE AND, UNLESS EXPLICITLY DIMENSIONED, INDICATE
APPROXIMATE LOCATIONS OF APPARATUS, EQUIPMENT, DUCTWORK AND PIPING. CHANGES IN THE
LOCATION, AND OFFSETS, OF SAME WHICH ARE NOT SHOWN ON THE DRAWINGS BUT ARE NECESSARY
IN ORDER TO ACCOMMODATE BUILDING CONDITIONS AND COORDINATION WITH THE WORK OF OTHER
TRADES, SHALL BE MADE DURING THE PREPARATION OF COORDINATION DRAWINGS AND PRIOR TO
INITIAL INSTALLATION, WITHOUT ADDITIONAL COST TO THE OWNER.

2. DO NOT LOCATE VALVES, DAMPERS, ACTUATORS, CONTROL COMPONENTS, ANY EQUIPMENT WITH
MOVING PARTS OR ANY EQUIPMENT REQUIRING ACCESS OR REGULAR MAINTENANCE ABOVE
INACCESSIBLE CEILINGS. OBTAIN PRIOR APPROVAL IF UNAVOIDABLE & PROVIDE AN ACCESS PANEL
THAT WILL ALLOW SAFE AND PRACTICAL ACCESS.

3. PIPING, EQUIPMENT, OR DUCTWORK SHALL NOT BE INSTALLED IN ELECTRICAL EQUIPMENT ROOMS,
ELEVATOR EQUIPMENT ROOMS, OR ELEVATOR SHAFTS UNLESS SPECIFICALLY INDICATED ON THE
DRAWINGS. IN ADDITION, PIPING, DUCTWORK, OR MECHANICAL EQUIPMENT SHALL NOT BE INSTALLED
IN THE SPACE EQUAL TO THE WIDTH AND DEPTH OF SWITCHGEAR, SWITCHBOARDS, PANELBOARDS,
AND MOTOR CONTROL CENTERS FROM FLOOR TO STRUCTURE ABOVE NOR WITHIN THE WORKING
SPACE IN FRONT, REAR AND/OR SIDE (WHERE REAR AND/OR SIDE ACCESS IS REQUIRED TO WORK ON
EQUIPMENT) OF ELECTRICAL EQUIPMENT (SWITCHGEAR, SWITCHBOARDS, PANELBOARDS, MOTOR
CONTROL CENTERS, VARIABLE FREQUENCY DRIVES, TRANSFORMERS, AND STARTERS). DIMENSIONS
OF THE WORKING SPACE SHALL BE A MINIMUM DEPTH OF 42" HORIZONTALLY, THE WIDTH OF THE
EQUIPMENT OR 30", WHICHEVER IS GREATER, AND THE HEIGHT OF THE EQUIPMENT OR 78", WHICHEVER
IS GREATER. MINIMUM DEPTH SHALL BE INCREASED TO 60" FOR EQUIPMENT RATED OVER 600 V.

4. MOUNT SPACE HUMIDITY SENSORS, HUMIDISTATS, SPACE CO2 SENSORS, SPACE TEMPERATURE
SENSORS, AND THERMOSTATS AT 48" ABOVE THE FLOOR.

A. ALIGN HORIZONTALLY WITH ADJACENT LIGHT SWITCHES.

B. FINAL LOCATIONS SHALL BE ACCESSIBLE AND SHALL BE COORDINATED WITH THE FURNITURE
LAYOUT AND ARCHITECTURAL LAYOUT.

C. MORE THAN 2 SENSORS IN A SINGLE LOCATION SHALL BE INSTALLED WITH A COMMON
FACEPLATE TO MINIMIZE WALL SPACE.

5. PROVIDE INSULATED BASES FOR THERMOSTATS AND TEMPERATURE SENSORS INSTALLED ON
EXTERIOR WALLS OR WALLS TO UNCONDITIONED SPACES.

6. PROVIDE PREFABRICATED INSULATED EQUIPMENT SUPPORT CURBS FOR EQUIPMENT LOCATED ON THE
ROOF. FLASH WITH SHEET METAL AND TRIM WITH ROOFING AND SEALANT TO MATCH ROOFING. FOR
ALL PIPING PENETRATIONS PROVIDE FLASHING COLLARS AND TRIM WITH ROOFING AND SEALANT TO
MATCH ROOFING.

7. HVAC/ELECTRICAL DESIGN COORDINATION:

A. THE POWER RATINGS OF MOTORS AND OTHER HVAC EQUIPMENT AND THE ELECTRICAL
CHARACTERISTICS OF ELECTRICAL SYSTEMS SERVING THEM, AS SPECIFIED HEREIN AND
INDICATED ON THE DRAWINGS, HAVE BEEN ESTABLISHED AS MINIMUMS WHICH WILL ALLOW
THAT EQUIPMENT TO SATISFACTORILY FUNCTION WHILE PRODUCING THE REQUIRED
CAPACITIES. THESE POWER RATINGS INCLUDE A SAFETY FACTOR DEEMED APPROPRIATE TO
ACCOMMODATE COMMON DIFFERENCES BETWEEN DESIGN PARAMETERS AND FIELD
CONSTRUCTION PRACTICES. UNDER NO CIRCUMSTANCES SHALL EQUIPMENT WITH POWER
RATINGS LESS THAN THOSE INDICATED ON THE DRAWINGS OR SPECIFIED HEREIN BE
PROVIDED.

B. REASONABLE EFFORTS HAVE BEEN MADE TO COORDINATE THE ELECTRICAL REQUIREMENTS
OF THE HVAC EQUIPMENT WITH THE ELECTRICAL SYSTEMS SERVING THAT EQUIPMENT.
DIFFERENCES AMONG MANUFACTURERS OF HVAC EQUIPMENT MAKE IT IMPOSSIBLE TO
PRODUCE A SINGLE ELECTRICAL DESIGN WHICH WILL SATISFY THE VARYING ELECTRICAL
REQUIREMENTS OF THOSE MANUFACTURERS. CONSEQUENTLY, THE CONTRACTOR SHALL
COORDINATE THE ELECTRICAL REQUIREMENTS OF THE HVAC EQUIPMENT ACTUALLY
FURNISHED ON THIS PROJECT AND PROVIDE THE ELECTRICAL SYSTEMS REQUIRED BY THAT
EQUIPMENT. THIS COORDINATION EFFORT SHALL BE COMPLETED PRIOR TO THE INSTALLATION
OF EITHER THE HVAC EQUIPMENT OR THE ELECTRICAL SYSTEMS SERVING THAT EQUIPMENT.
ELECTRICAL SYSTEM REVISIONS REQUIRED TO COORDINATE WITH THE HVAC EQUIPMENT
ACTUALLY FURNISHED SHALL BE PROVIDED AT NO ADDITIONAL COST TO THE OWNER.

8. MOTOR QUANTITIES, SIZES AND EQUIPMENT WATTAGE RATINGS SPECIFIED HEREIN OR INDICATED ON
THE DRAWINGS ARE THE MINIMUM REQUIREMENTS, UNLESS NOTED OTHERWISE. MOTOR QUANTITIES,
SIZES AND EQUIPMENT WATTAGE RATINGS LESS THAN THOSE SPECIFIED HEREIN OR INDICATED ON
THE DRAWINGS ARE NOT ACCEPTABLE. LARGER MOTOR SIZES AND EQUIPMENT WATTAGE RATINGS
MAY ONLY BE PROVIDED IF NECESSARY, TO MEET THE PRESCRIPTIVE REQUIREMENTS SPECIFIED
HEREIN OR INDICATED ON THE DRAWINGS. WHERE MULTIPLE MOTORS OR MOTOR SIZES OR
EQUIPMENT WATTAGE RATINGS LARGER THAN SPECIFIED HEREIN OR INDICATED ON THE DRAWINGS
ARE FURNISHED, PROVIDE AND COORDINATE THE CORRESPONDING INCREASED NUMBER OR CAPACITY
OF FEEDERS AND OTHER ELECTRICAL EQUIPMENT SERVING THEM, AT NO ADDITIONAL COST TO THE
OWNER.

9. ALL ELECTRICAL WORK IN CEILING CAVITIES USED AS RETURN AIR PLENUMS SHALL USE PLENUM
RATED CABLE OR WIRING IN CONDUIT.

10. PIPING, CONDUITS, CABLES, ETC. SHALL BE RUN NEATLY AND GENERALLY PARALLEL TO BUILDING
STRUCTURE.

11. ALL FLOOR OR SLAB-ON-GRADE MOUNTED EQUIPMENT SHALL BE MOUNTED ON A MINIMUM OF 4" HIGH
CONCRETE HOUSEKEEPING PAD(S) OR AS RECOMENDED BY THE EQUIPMENT MANUFACTURER. FOR
EQUIPMENT WITH CONDENSATE DRAINAGE, PROVIDE SUFFICIENT PAD HEIGHT FOR INSTALLATION OF
CONDENSATE TRAP.

12. PROTECT ALL MATERIALS AND EQUIPMENT FROM DAMAGE.

13. INSTALLATION OF ALL EQUIPMENT SHALL PERMIT ACCESSIBILITY FOR SERVICE AND/OR REPLACEMENT.

14. THE INSTALLATION OF MOTOR STARTERS THAT ARE NOT FACTORY-INSTALLED, THERMAL OVERLOAD
SWITCHES, AND POWER WIRING TO MOTORS, STARTERS, THERMAL OVERLOAD SWITCHES, ELECTRIC
HEATING COILS, ELECTRIC HUMIDIFIERS, AND CONTACTORS, IS SPECIFIED IN ANOTHER DIVISION. THIS
SECTION INCLUDES THE FURNISHING AND INSTALLATION OF CONTROLS AND WIRING FOR AUTOMATIC
CONTROLS, ELECTRIC DAMPER AND VALVE ACTUATORS AND MOTORS, TERMINAL UNIT CONTROLLERS,
INTERLOCKS, STARTING CIRCUITS, AND 120 V AND LOW VOLTAGE POWER WIRING TO POWER
CONSUMING CONTROL DEVICES.

15. SEAL ALL EXTERIOR WALL PENETRATIONS WATERPROOF.

16. COORDINATE ALL WALL, CEILING, FLOOR, ROOF, AND BEAM PENETRATIONS WITH ARCHITECT AND
STRUCTURAL ENGINEER.

17. PROVIDE ALL MISCELLANEOUS STRUCTURAL SUPPORTS REQUIRED FOR DUCTWORK, PIPING, AND
EQUIPMENT INSTALLATIONS.

18. COLOR AND FINISHES FOR ALL EXPOSED EQUIPMENT (REGISTERS, UNIT HEATERS, ETC.) SHALL BE
SELECTED BY ARCHITECT, UNLESS OTHERWISE NOTED.

MOTORS

1. PROVIDE MOTORS FOR EQUIPMENT COVERED IN DIVISION 23 UNLESS OTHERWISE SPECIFIED HEREIN.
SELECT MOTORS FOR OPERATION NOT EXCEEDING A 1.0 SERVICE FACTOR AND WITHIN THE
NAMEPLATE AMPERAGE AND NOMINAL POWER RATING.

2. MOTORS INDICATED ON THE DRAWINGS AS BEING CONTROLLED BY VARIABLE FREQUENCY DRIVES
SHALL BE PROVIDED WITH FACTORY-INSTALLED SHAFT GROUNDING RINGS, WHICH SHALL CONSIST OF
A CIRCUMFERENTIAL RING OF CONDUCTIVE MICROFIBERS THAT DISCHARGE SHAFT VOLTAGES TO
GROUND.

A. MANUFACTURER: AEGIS SGR.

VIBRATION ISOLATION

1. SELECT AND LOCATE VIBRATION ISOLATION EQUIPMENT FOR UNIFORM LOADING AND DEFLECTION,
ACCORDING TO WEIGHT DISTRIBUTION OF EQUIPMENT.

2. VIBRATION ISOLATORS SHALL BE INSTALLED AND CONNECTED AS SPECIFIED OR INDICATED ON THE
DRAWINGS IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS AND CERTIFIED
SUBMITTAL DATA.

3. THERE SHALL BE NO RIGID CONTACT OF PIPING, DUCTWORK, VIBRATION ISOLATED EQUIPMENT,
CONDUIT CONNECTED TO VIBRATION ISOLATED EQUIPMENT, OR OTHER ELEMENTS RIGIDLY
CONNECTED TO VIBRATION ISOLATED EQUIPMENT WITH WALLS, FLOOR SLABS, ROOF-CEILING
ASSEMBLIES, STRUCTURAL ELEMENTS, FRAMING ELEMENTS, OR ANY OTHER NON-ISOLATED ITEM
EXCEPT FOR FIRE DAMPER INSTALLATION CONDITIONS AS APPROVED BY THE ENGINEER AND AS
SHOWN IN PROJECT DETAILS AND DOCUMENTS.

4. NO RIGID CONNECTION SHALL BE MADE THAT DEGRADES THE NOISE AND VIBRATION CONTROL
SYSTEMS PROVIDED IN THE SPECIFICATIONS OR DRAWING.

5. PRIOR TO STARTUP, CLEAN QUT FOREIGN MATTER BETWEEN BASES, ISOLATORS, EQUIPMENT, AND
MOUNTING SURFACES. VERIFY THAT THERE ARE NO RIGID CONNECTIONS BETWEEN EQUIPMENT AND
BUILDING STRUCTURE.

6. ABSENCE OF STEEL RAIL OR STEEL BASE ISOLATION BASES SCHEDULED ON DRAWINGS SHALL NOT
PRECLUDE THEIR USE. COORDINATE WITH THE MANUFACTURER IF INSTALLATION CONDITIONS
WARRANT THEIR USE ONCE SPECIFIC EQUIPMENT SELECTION IS FINALIZED.

VIBRATION ISOLATION CONTINUED:

7. CONFLICTS WITH OTHER TRADES THAT WILL RESULT IN DIRECT CONTACT WITH ISOLATED EQUIPMENT,
PIPING, OR DUCTWORK, SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO
INSTALLATION.

8. DISCREPANCIES BETWEEN THE SPECIFICATIONS AND THE FIELD CONDITIONS, OR CHANGES REQUIRED
DUE TO SPECIFIC EQUIPMENT SELECTION SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER
PRIOR TO INSTALLATION.

9. ISOLATED EQUIPMENT MOUNTING SYSTEMS SHALL PERMIT EQUIPMENT MOTION IN ALL DIRECTIONS.

10. ISOLATOR HANGERS SHALL BE INSTALLED WITH HOUSINGS A MINIMUM OF 2" BELOW BUT AS CLOSE TO
THE STRUCTURE AS POSSIBLE.

11. PROVIDE HEIGHT SAVING BRACKETS WHERE RECOMMENDED BY THE MANUFACTURER FOR
EQUIPMENT STABILITY, OR OPERATING HEIGHT REQUIREMENTS.

12. ALL BOLTED CONNECTIONS THROUGH TYPE NP ISOLATION PADS OR OTHER ELASTOMERIC VIBRATION
|ISOLATION LAYERS SHALL BE PROVIDED TYPE IWG ISOLATION GROMMET AND WASHER TO PREVENT
SHORT CIRCUITING OF ISOLATION AT BOLTED CONNECTIONS.

13. NON-ROTATING EQUIPMENT THAT DOES NOT HAVE SPECIFIED VIBRATION ISOLATION, SUCH AS HEAT
EXCHANGERS, EXPANSIONS TANKS, ETC., THAT ARE ATTACHED TO VIBRATION ISOLATED PIPING THAT
IS REQUIRED TO BE ISOLATED SHALL BE MOUNTED ON THE ISOLATION TYPE AND WITH EQUAL STATIC
DEFLECTION TO THAT OF THE CONNECTED PIPING FOR CONDITIONS WHERE THE NON-ROTATING
EQUIPMENT IS LESS THAN 1500 LBS. FOR CONDITIONS WHERE THE EQUIPMENT IS GREATER THAN 1500
LBS., THE NON-ROTATING EQUIPMENT SHALL BE MOUNTED ON NEOPRENE PADS AND PROVIDED WITH
FLEXIBLE CONNECTIONS BETWEEN THE PIPING AND THE EQUIPMENT.

14. EXTERNAL ISOLATORS ARE REQUIRED FOR ALL VIBRATION ISOLATED EQUIPMENT UNLESS ALL OF THE
FOLLOWING REQUIREMENTS ARE SATISFIED:

A. INTERNAL SPRING ISOLATION OF FAN(S) AND MOTOR(S) SHALL ACHIEVE THE STATIC
DEFLECTION REQUIREMENTS OF VIBRATION ISOLATION SCHEDULED.

B. EXTERNAL ELASTOMERIC ISOLATION FROM A SPECIFICATION 230548 LISTED ISOLATOR TYPE
THAT ACHIEVES A MINIMUM 0.25” STATIC DEFLECTION SHALL BE PROVIDED FOR THE ENTIRE
UNIT IN ADDITION TO INTERNALLY SPRING ISOLATED FAN(S) AND MOTOR(S).

C. ALL OTHER INTERNAL ROTATING OR RECIPROCATING COMPONENTS, SUCH AS COMPRESSORS
AND CONDENSERS, SHALL BE PROVIDED ON NEOPRENE ISOLATION MOUNTS

D. EXTERNAL SPRING ISOLATION SYSTEMS ARE NOT SPECIFICALLY SCHEDULED, NOTED, OR
DETAILED TO BE REQUIRED.

15. ALL INTERNAL SPRING ISOLATORS SHALL BE LOCKED DOWN AND INOPERABLE FOR EQUIPMENT
PROVIDED ON EXTERNAL SPRING ISOLATION.

16. ALL PIPING LOCATED IN MECHANICAL ROOMS AND BUILDING ROOFTOPS SHALL BE VIBRATION
|ISOLATED. ADDITIONALLY, ALL PIPING WITHIN THE FOLLOWING DISTANCES FROM CONNECTION TO
ROTATING OR RECIPROCATING EQUIPMENT OR PRESSURE REDUCING VALVES SHALL BE VIBRATION
|ISOLATED AS FOLLOWS:

A. ALL PIPING WITH 4" OR LESS DIAMETER FOR 50,
B. ALL PIPING LARGER THAN 4" AND UP TO 8" IN DIAMETER FOR 60'.
C. ALL PIPING LARGER THAN 8” IN DIAMETER FOR 70

D. PIPING BEYOND THESE DISTANCES TO EQUIPMENT INSTALLED INSIDE OF, IN A SPACE
HORIZONTALLY ADJACENT TO, OR IN A SPACE VERTICALLY ADJACENT TO SPACES IDENTIFIED
TO BE NOISE AND/OR VIBRATION SENSITIVE SHALL BE VIBRATION ISOLATED PER THE
REQUIREMENTS AS SHOWN ON THE DRAWING PLANS, NOTES, AND/OR DETAILS.

17. THE FIRST FOUR VIBRATION ISOLATED PIPING SUPPORTS FROM CONNECTION TO EQUIPMENT SHALL
BE PRE-COMPRESSED SPRING TYPE PSH FOR SUSPENDED PIPING OR LIMIT STOP TYPE LS FOR PIPE
STAND SUPPORTED PIPING WITH STATIC DEFLECTION EQUAL TO THAT OF THE CONNECTED ROTATING
EQUIPMENT ISOLATOR OR A MAXIMUM OF 2" EXCEPT FOR THE FOLLOWING CONDITIONS:

A. WHEN CONNECTED EQUIPMENT IS NOT SPRING ISOLATED, NEOPRENE TYPE NH HANGERS,
TYPE DN MOUNTS, OR TYPE NP PADS ACHIEVING MINIMUM 0.25" STATIC DEFLECTION ARE
ALLOWED.

B. WHERE PIPING IS SUPPORTED OVERHEAD FROM STRUCTURE AND CONNECTED EQUIPMENT IS
FLOOR MOUNTED ON GRADE, TYPE PSH PRE-COMPRESSED SPRING ISOLATORS SHALL BE
USED FOR THE FIRST FOUR SUPPORTS FROM THE CONNECTION TO ROTATING EQUIPMENT.
MINIMUM STATIC DEFLECTIONS FOR SUCH CONDITIONS SHALL BE:

1) 0.75” FOR PIPES UP TO AND INCLUDING 3’ DIAMETERS.
2) 1.5" FOR PIPES LARGER THAN 3" DIAMETERS AND UP TO AND INCLUDING 6”
DIAMETERS.

3) 2.5" FOR PIPES WITH LARGER THAN 6" DIAMETERS.

18. PIPING BEYOND THE FIRST FOUR SUPPORTS FROM CONNECTION TO ROTATING EQUIPMENT SHALL BE
PROVIDED PER THE FOLLOWING CONDITIONS:

A. PIPING 2" DIAMETER OR LARGER THAT IS CONNECTED TO SPRING ISOLATED EQUIPMENT SHALL
BE PROVIDED WITH TYPE SH, FS, OR LS SPRING ISOLATION WITH MINIMUM STATIC DEFLECTION
OF 0.75".

B. PIPING 2" OR LARGER THAT IS CONNECTED TO EQUIPMENT THAT IS NOT SPRING ISOLATED
SHALL BE PROVIDED WITH TYPE NH, DN, OR NP NEOPRENE ISOLATORS ACHIEVING MINIMUM
0.25” STATIC DEFLECTION.

C. PIPING LESS THAN 2" SHALL BE ISOLATED USING TYPE NH, DN, OR NP NEOPRENE ISOLATORS,
TYPE PIM ISOLATION HANGERS, OR TYPE PIF ISOLATION HANGER TREATMENT.

19. DIFFERENT SECTIONS OF PIPING REQUIRING THE SAME TYPE OF ISOLATOR MAY BE SUPPORTED ON A
COMMON TRAPEZE SUPPORT THAT IS ISOLATED WITH THE COMMON ISOLATOR TYPE. COMMON
SUPPORT ISOLATION SHALL BE SIDED TO MEET THE LARGEST STATIC DEFLECTION REQUIREMENTS OF
ANY SINGLE PIPING ELEMENT THEY SUPPORT.

20. NON-VIBRATION ISOLATED PIPING, OR OTHER NON-ISOLATED ELEMENTS SUCH AS CONDUIT, SHALL
NOT BE MOUNTED ON VIBRATION ISOLATED TRAPEZE.

21. ALL DUCTWORK AND PLENUM BOXES LOCATED IN MECHANICAL ROOMS AND BUILDING ROOFTOPS
SHALL BE ISOLATED WITH TYPE SH, NP, OR ND NEOPRENE ISOLATORS SIZED FOR 0.75" 0.25” STATIC
DEFLECTION UNLESS OTHER REQUIREMENTS FOR VIBRATION ISOLATION ARE PROVIDED.
ADDITIONALLY, ALL DUCTWORK AND ALL PLENUM BOXES SERVING AIR MOVEMENT EQUIPMENT SHALL
BE VIBRATION ISOLATED FROM THE BUILDING STRUCTURE FOR ALL FLOOR MOUNTED OR CEILING
SUSPENDED CONDITIONS ABOVE, BELOW, OR HORIZONTALLY ADJACENT TO TYPICAL OCCUPIED OR
NOISE AND/OR VIBRATION SENSITIVE SPACES PER THE REQUIREMENTS AS SHOWN ON THE DRAWING
PLANS, NOTES, AND/OR DETAILS.

22. FLEXIBLE CONNECTIONS ARE REQUIRED FOR ALL VIBRATION ISOLATED EQUIPMENT PIPING,
DUCTWORK, AND ELECTRICAL CONNECTIONS. RIGID CONTACT ACROSS FLEXIBLE CONNECTIONS SHALL
NOT BE ALLOWED. FLEXIBLE PIPE CONNECTIONS SHALL BE INSTALLED ON THE EQUIPMENT SIDE OF
THE SHUT OF VALVE.

23. ELASTOMERIC FLEXIBLE PIPE CONNECTIONS ARE REQUIRED AT ALL PUMPS, CHILLERS, COOLING
TOWERS, AHU, RTU, ERU, DOAS AND OTHER ROTATING OR RECIPROCATING EQUIPMENT LOCATED IN
COMMONLY ACCESSIBLE AREAS SUCH AS ROOFTOPS AND MECHANICAL ROOMS. ALL PIPING WITH A
DIAMETER OF 2” OR GREATER SHALL BE PROVIDED WITH A TWIN SPHERE FLEXIBLE CONNECTOR. ALL
PIPING WITH A DIAMETER OF LESS THAN 2" SHALL BE PROVIDED WITH A SINGLE SPHERE FLEXIBLE
CONNECTOR.

24. FLEXIBLE METAL HOSE PIPING CONNECTIONS ARE ONLY ALLOWED |F ONE OF THE FOLLOWING
CONDITIONS ARE SATISFIED:

A. WHERE EQUIPMENT IS LOCATED IN INACCESSIBLE AREAS, SUCH AS ABOVE CEILINGS, OR IN
LOCATIONS WHERE FLOOR DRAINS ARE NOT PRESENT FLEXIBLE METAL HOSE CONNECTIONS
MUST BE PROVIDED.

B. WHEN PIPE PRESSURE OR TEMPERATURE EXCEED MANUFACTURER TOLERANCES FOR
RUBBER FLEXIBLE CONNECTIONS AND HAVE BEEN APPROVED IN WRITING BY THE ENGINEER.

25. FOR ALL CONDITIONS WHERE FLEXIBLE METAL HOSE PIPING CONNECTIONS ARE USED FOR VIBRATION
ISOLATION, UTILIZE A DOUBLE SET OF BRAIDED FLEXIBLE CONNECTORS WITH ONE ORIENTED
VERTICALLY AND ONE ORIENTED HORIZONTALLY OR PROVIDE AS A SINGLE FLEXIBLE METAL HOSE
INSTALLED IN A LOOSE 360-DEGREE LOOP TO PROVIDED THREE-DIMENSIONAL VIBRATION ISOLATION.

26. ALL ELECTRICAL CONNECTIONS TO VIBRATION ISOLATED EQUIPMENT SHALL BE MADE WITH FLEXIBLE
CONDUIT IN A LOOSE 360-DEGREE LOOP.

27. ALL INTAKE AND DISCHARGE DUCTWORK SHALL BE CONNECTED TO VIBRATION PRODUCING
MECHANICAL EQUIPMENT WITH FLEXIBLE DUCT CONNECTIONS WITH A MINIMUM OF 2" OF SEPARATION.
FLEXIBLE CONNECTIONS SHALL NOT BE USED TO CORRECT FOR MISALIGNMENT AND SHALL NOT BE
ALLOWED TO CREATE A BULGE WHEN OPERATED UNDER PRESSURE. FLEXIBLE DUCT CONNECTORS
ARE NOT REQUIRED ON FAN POWERED TERMINAL UNITS WITH INTERNAL FAN AND DRIVE ISOLATION,
GREASE DUCT CONNECTIONS, AND CONNECTIONS SERVING PERCHLORIC ACID HOODS.

28. WHEN MECHANICAL EQUIPMENT IS OPERATING AT 2" OF WATER OR MORE STATIC PRESSURE OR WHEN
EQUIPMENT THRUST, FORCES EXCEED 10% OF THE EQUIPMENT WEIGHT HORIZONTAL THRUST
RESTRAINTS ARE REQUIRED. SIZE AND ADJUST TO LIMIT LATERAL MOVEMENT TO 0.25” OR LESS UNDER
NORMAL OPERATIONAL STATIC PRESSURES.

29. ALL DUCTED CONNECTIONS TO FIRE DAMPERS SHALL BE PROVIDED WITH A FLEXIBLE DUCT
CONNECTOR.

30. INSTALL FLEXIBLE METAL HOSE WITH AT LEAST ONE 360-DEGREE LOOP WHEN THE STRAIGHT HOSE
LENGTH BETWEEN CONNECTION WOULD BE LESS THAN 5 TIMES THE HOSE DIAMETER FOR AIR
COMPRESSORS AND VACUUM PUMPS.

31. ALL DUCT, PIPE, CONDUIT, OR OTHER MECHANICAL EQUIPMENT PENETRATIONS THROUGH
MECHANICAL SPACE PARTITIONS, EXTERIOR WALLS, ROOFTOPS, ACOUSTICALLY RATED PARTITIONS,
FIRE RATED PARTITIONS, FULL HEIGHT PARTITIONS, AND PARTITIONS AT OCCUPIED SPACES SHALL BE
SEALED BY MAINTAINING A MINIMUM 1/4" ANNULAR SPACE AROUND THE PENETRATION ELEMENTS.
ANNULAR CAVITY TO BE PACKED WITH MINERAL WOOL OR FIBERGLASS 100 FULL ON ALL SIDES AND
SEALED WITH ACOUSTICAL SEALANT OR NON-HARDENING FIRESTOP AS REQUIRED. ALL CAULKING AT
MECHANICAL EQUIPMENT PENETRATIONS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM C919-2012
(2017). ALL DUCTS, ALL PIPES, AND CONDUITS CONNECTED TO VIBRATING EQUIPMENT SHALL BE
SUPPORTED ON BOTH SIDES OF THE PENETRATION WITHIN 12”. NO WEIGHT MAY REST ON THE
PARTITION, AND NO RIGID CONTACT BETWEEN THE PENETRATING ELEMENT AND ANY ELEMENT OF THE
PARTITION OR INTERNAL TO THE PARTITION SHALL BE MADE. THE PARTITION SHALL NOT BE USED TO
GUIDE THE PENETRATION ELEMENT.

HVAC PERFORMANCE VERIFICATION

1. SUBMITTALS

A. SUBMIT ADDITIONAL DOCUMENTATION AS REQUIRED TO SUPPORT THE PERFORMANCE
VERIFICATION PROCESS. THIS ADDITIONAL SUBMITTAL DOCUMENTATION SHALL INCLUDE, AT A
MINIMUM, THE PROPOSED START-UP AND INITIAL CHECK-OUT PROCEDURES, AND
PREFUNCTIONAL CHECKLISTS.

2. START-UP PLAN AND PREFUNCTIONAL TESTING

A. PREFUNCTIONAL TESTING SHALL BE REQUIRED FOR EACH PIECE OF EQUIPMENT TO ENSURE
THAT THE EQUIPMENT AND SYSTEMS ARE PROPERLY INSTALLED AND READY FOR OPERATION,
SO THAT FUNCTIONAL TESTING MAY PROCEED WITHOUT DELAYS. FOLLOW THE APPROVED
START-UP, INITIAL CHECK-OUT, AND PREFUNCTIONAL TESTING PROCEDURES. SAMPLING
STRATEGIES SHALL NOT BE USED FOR PREFUNCTIONAL TESTING. THE PREFUNCTIONAL
TESTING FOR EQUIPMENT AND SUBSYSTEMS OF A GIVEN SYSTEM SHALL BE SUCCESSFULLY
COMPLETED AND DOCUMENTED PRIOR TO FUNCTIONAL TESTING OF THE SYSTEM.

B. PROCEDURES FOR PERFORMANCE VERIFICATION SHALL INCLUDE:

1) START-UP AND INITIAL CHECK-OUT PLAN: DEVELOP THE DETAILED START-UP AND
PREFUNCTIONAL TESTING PLANS FOR EQUIPMENT AND SYSTEMS. THAT ARE TO
BE PERFORMANCE VERIFIED, AS SPECIFIED HEREIN. REVIEW THE PROPOSED
PROCEDURES AND PREFUNCTIONAL TESTING DOCUMENTATION TO ENSURE THAT
THERE IS WRITTEN DOCUMENTATION THAT EACH OF THE MANUFACTURER-
RECOMMENDED PROCEDURES HAVE BEEN COMPLETED.

2) THE START-UP AND INITIAL CHECK-OUT PLAN SHALL CONSIST, AS A MINIMUM, OF
THE FOLLOWING:

A) THE MANUFACTURER'S STANDARD WRITTEN START-UP AND CHECK-OUT
PROCEDURES COPIED FROM THE INSTALLATION MANUALS AND
MANUFACTURER'S NORMALLY USED FIELD CHECK-OUT SHEETS. THE
PLAN SHALL INCLUDE CHECKLISTS AND PROCEDURES WITH SPECIFIC
BOXES OR LINES FOR RECORDING AND DOCUMENTING THE CHECKING
AND INSPECTIONS OF EACH PROCEDURE AND A SUMMARY STATEMENT
WITH A SIGNATURE BLOCK AT THE END OF THE PLAN.

B) FIRST-RUN CHECKLIST FOR EQUIPMENT PER SPECIFICATIONS FOR EACH

PIECE OF EQUIPMENT.
C) CONTRACTOR-DEVELOPED PREFUNCTIONAL CHECKLISTS.
3) IDENTIFY WHICH TRADE IS RESPONSIBLE FOR EXECUTING AND DOCUMENTING

EACH OF THE LINE ITEM TASKS AND NOTE THAT TRADE ON THE FORM. EACH
FORM MAY HAVE MORE THAN ONE TRADE RESPONSIBLE FOR ITS EXECUTION.

C. FOUR WEEKS PRIOR TO START-UP, SCHEDULE EQUIPMENT AND SYSTEMS START-UP AND
CHECK-OUT. AND NOTIFY THE ARCHITECT IN WRITING. THE EXECUTION OF THE
PREFUNCTIONAL CHECKLISTS, START-UP AND CHECK-OUT SHALL BE DIRECTED AND
PERFORMED BY THE CONTRACTOR, IN ACCORDANCE WITH MANUFACTURER'S PUBLISHED
PROCEDURES. THE ARCHITECT SHALL BE PRESENT FOR THE START-UP, CHECK-OUT, AND
PREFUNCTIONAL TESTING OF THE FIRST UNIT OF EACH TYPE OF EQUIPMENT, AND ANY OTHER
TESTS HE DESIGNATES.

D. SENSOR CALIBRATION: CALIBRATION OF SENSORS ASSOCIATED WITH A GIVEN PIECE OF
EQUIPMENT OR SYSTEM SHALL BE INCLUDED AS PART OF THE PREFUNCTIONAL TESTING. AND
LISTED ON THE APPROPRIATE TEST CHECKLISTS AND REPORTS FOR THE SYSTEM. THIS
REQUIREMENT MAY BE MET DURING THE PREFUNCTIONAL TESTING OF THE BUILDING CONTROL
SYSTEM, BUT SHALL ALSO BE DOCUMENTED WITH THE FUNCTIONAL TESTING PROCEDURES.

E. COMPLETED START-UP, CHECK-OUT, AND PREFUNCTIONAL TEST FORMS SHALL BE COMPLETED
AND MADE AVAILABLE FOR REVIEW UPON REQUEST. TO THE ARCHITECT FOR REVIEW. LIST
OUTSTANDING ITEMS OF THE INITIAL START-UP AND PREFUNCTIONAL PROCEDURES THAT
WERE NOT COMPLETED SUCCESSFULLY, AT THE BOTTOM OF THE PROCEDURES FORM OR ON
AN ATTACHED SHEET. THE PROCEDURES FORM AND ANY OUTSTANDING DEFICIENCIES SHALL
BE PROVIDED TO THE ARCHITECT WITHIN 2 DAYS OF TEST COMPLETION. THE ARCHITECT
SHALL REVIEW THE CONTRACTOR'S START-UP AND PREFUNCTIONAL TESTING REPORTS AND
SHALL SUBMIT EITHER A NONCOMPLIANCE REPORT OR AN APPROVAL FORM TO THE
CONTRACTOR. THE CONTRACTOR SHALL CORRECT ITEMS THAT ARE DEFICIENT OR
INCOMPLETE IN THE CHECKLISTS AND TESTS IN A TIMELY MANNER, AND SHALL NOTIFY THE
ARCHITECT AS SOON AS OUTSTANDING ITEMS HAVE BEEN CORRECTED AND RESUBMIT AN
UPDATED START-UP REPORT AND A STATEMENT OF CORRECTION ON THE ORIGINAL
NONCOMPLIANCE REPORT. WHEN REQUIREMENTS ARE COMPLETED, THE ARCHITECT SHALL
RECOMMEND APPROVAL OF THE START-UP AND PREFUNCTIONAL TESTING OF EACH SYSTEM
AND SCHEDULE THE FUNCTIONAL TESTING OF THE EQUIPMENT OR SYSTEM.

F. COMPLETE START-UP AND PREFUNCTIONAL TESTING FOR A SYSTEM BEFORE FUNCTIONAL
TEST OF THAT SYSTEM MAY PROCEED.

G. DO NOT OPERATE HVAC SYSTEMS IN A MODE THAT WOULD INDUCE UNCONDITIONED, HUMID
OUTSIDE AIR INTO THE BUILDING.

3. RETESTING OF EQUIPMENT AND/OR SYSTEMS

A. PROVIDE LABOR AND MATERIALS REQUIRED FOR RETESTING OF ANY FUNCTIONAL TEST FOUND
TO BE DEFICIENT.

B. PRIOR TO RETESTING, SUBMIT REQUIRED DATA INDICATING THAT THE DEFICIENT ITEMS HAVE
BEEN COMPLETED AND/OR CORRECTED TO THE ARCHITECT FOR APPROVAL AND
RESCHEDULING OF THE FUNCTIONAL TEST. IF DURING THE RETESTING IT BECOMES APPARENT
THAT THE DEFICIENT ITEMS HAVE NOT BEEN COMPLETED AND/OR CORRECTED AS INDICATED
IN THE DATA PROVIDED BY THE CONTRACTOR, THE RETESTING SHALL BE STOPPED. COSTS
FOR THE DESIGN TEAM TO FURTHER SUPERVISE THE RETESTING OF A FUNCTIONAL TEST
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

4. DEFERRED TESTING

A. SCHEDULE AND COORDINATE, WITH THE APPROVAL OF THE ARCHITECT, ANY REQUIRED
SEASONAL TESTING, TESTS DELAYED UNTIL BUILDING CONSTRUCTION |S COMPLETED,
REQUIRED BUILDING OCCUPANCY OR LOADING, WEATHER, OR OTHER CONDITIONS ARE
SUITABLE FOR THE DEMONSTRATION OF EQUIPMENT OR SYSTEM'S PERFORMANCE. AS
SPECIFIED HEREIN. DEFERRED TESTING SHALL BE EXECUTED, DOCUMENTED, AND
DEFICIENCIES CORRECTED AS SPECIFIED HEREIN FOR FUNCTIONAL TESTING. ADJUSTMENTS
OR CORRECTIONS TO THE OPERATIONS AND MAINTENANCE MANUALS AND AS-BUILT
DOCUMENTS REQUIRED BY THE RESULTS OF THE TESTING SHALL BE MADE BEFORE THE
SEASONAL TESTING PROCESS IS CONSIDERED COMPLETE.

5. SEASONAL ADJUSTMENTS

A. THE HVAC PERFORMANCE VERIFICATION SUPERVISOR SHALL SCHEDULE, COORDINATE AND
COMPLETE THE SEASONAL ADJUSTMENT PROCESS. DURING THIS EFFORT, THE HVAC
PERFORMANCE VERIFICATION SUPERVISOR SHALL:

1) CHECK AND VERIFY THE CALIBRATION OF TEMPERATURE CONTROL DEVICES AND
THERMOSTATS. TEST AND VERIFY CONTROL SEQUENCES FOR PROPER
OPERATION FOR THE SEASON.

2) CHECK THE OPERATION, PERFORMANCE, AND BALANCE OF AIR AND HYDRONIC

SYSTEMS TO PROVIDE UNIFORM DISTRIBUTION AND COMFORT CONDITIONS.

B. WHERE DEFICIENT OPERATION OR DEFECTIVE EQUIPMENT IS DISCOVERED, PROVIDE
CORRECTIVE MEASURES.

6. TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS

A. LIST QUTSTANDING ITEMS OF THE INITIAL START-UP AND PREFUNCTIONAL PROCEDURES THAT
WERE NOT COMPLETED SUCCESSFULLY, AT THE BOTTOM OF THE FUNCTIONAL TEST
PROCEDURE FORMS OR ON AN ATTACHED SHEET. THE FUNCTIONAL TEST PROCEDURE FORMS
AND ANY QUTSTANDING DEFICIENCIES SHALL BE PROVIDED TO THE ARCHITECT WITHIN 2 DAYS
OF TEST COMPLETION. THE ARCHITECT SHALL REVIEW THE CONTRACTOR'S START-UP AND
PREFUNCTIONAL TESTING DOCUMENTATION AND SHALL SUBMIT EITHER A NONCOMPLIANCE
REPORT OR AN APPROVAL FORM TO THE CONTRACTOR. WORK WITH THE ARCHITECT TO
CORRECT AND RETEST DEFICIENCIES OR UNCOMPLETED ITEMS. CORRECT ITEMS THAT ARE
DEFICIENT OR INCOMPLETE IN A TIMELY MANNER, AND NOTIFY THE ARCHITECT AS SOON AS
OUTSTANDING ITEMS HAVE BEEN CORRECTED AND RESUBMIT AN UPDATED START-UP REPORT
AND A STATEMENT OF CORRECTION ON THE ORIGINAL NONCOMPLIANCE REPORT. WHEN
REQUIREMENTS ARE COMPLETED, SCHEDULE THE FUNCTIONAL TESTING OF THE EQUIPMENT
OR SYSTEM.

B. AS FUNCTIONAL PERFORMANCE TESTING PROGRESSES AND DEFICIENCIES ARE IDENTIFIED,
WORK WITH THE ARCHITECT TO RESOLVE THE ISSUES.

7. OPERATION AND MAINTENANCE MANUALS

A. THE HVAC PERFORMANCE VERIFICATION SUPERVISOR CONTRACTOR SHALL COMPILE AND
PREPARE DOCUMENTATION FOR EQUIPMENT AND SYSTEMS COVERED IN DIVISION 23 AND
DELIVER THIS DOCUMENTATION FOR INCLUSION IN THE OPERATION AND MAINTENANCE
MANUALS PRIOR TO THE TRAINING OF THE OWNER'S PERSONNEL.

8. INSTRUCTION OF OPERATING PERSONNEL

A. THE CONTRACTOR SHALL SCHEDULE, COORDINATE AND ASSEMBLE, AND DELIVER THE
DOCUMENTATION OF TRAINING REQUIRED BY DIVISION 23.

9. FUNCTIONAL TESTS

A. FUNCTIONAL TEST REQUIREMENTS FOR THE DEMONSTRATION OF PROPER SYSTEM AND
EQUIPMENT OPERATION SHALL BE DEFINED BY THE HYAC PERFORMANCE VERIFICATION
SUPERVISOR. EXECUTION OF THESE TEST AND DEMONSTRATION OF THE REQUIRED
PERFORMANCE SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

B. FUNCTIONAL TESTING IS INTENDED TO BEGIN UPON COMPLETION OF A SYSTEM. FUNCTIONAL
TESTING MAY PROCEED PRIOR TO THE COMPLETION OF SYSTEMS OR SUBSYSTEMS AT THE
DISCRETION OF THE CONTRACTOR. BEGINNING SYSTEM TESTING BEFORE FULL COMPLETION
OF CONSTRUCTION SHALL NOT RELIEVE THE CONTRACTOR FROM FULLY COMPLETING THE
SYSTEM, INCLUDING PREFUNCTIONAL CHECKLISTS.

C. FUNCTIONAL TESTING SHALL BE COMPLETED AND TEST DOCUMENTATION APPROVED BY THE
ARCHITECT, ENGINEER, AND OWNER BEFORE THE PROJECT WILL BE CONSIDERED
SUBSTANTIALLY COMPLETE.

TESTING, ADJUSTING AND BALANCING

1. TESTING, ADJUSTING AND BALANCING

A. PROVIDE MATERIALS, EQUIPMENT, LABOR, AND POWER TO TEST, ADJUST, AND
PROPORTIONALLY BALANCE NEW HEATING, VENTILATING, REFRIGERATION, AND AIR
CONDITIONING SYSTEMS AND COMPONENTS AS INDICATED ON THE DRAWINGS AND AS
SPECIFIED. VERIFY FUNCTIONING OF OPERATING DEVICES AND EQUIPMENT. IN ADDITION, THE
FOLLOWING SPECIFIC TESTING, ADJUSTING AND BALANCING SHALL BE PERFORMED.

1) DUCTWORK LEAKAGE TESTING:

A) FOR DUCTWORK WITH STATIC PRESSURE CLASSIFICATION OF 4" WG, 6"
WG, OR 10" WG, A LEAKAGE TEST SHALL BE MADE AFTER INSTALLATION
OF THE FIRST REPRESENTATIVE SAMPLE OF DUCTWORK OF EACH
CLASSIFICATION. THE TEST SAMPLE SHALL INCORPORATE AT LEAST: §
TRANSVERSE JOINTS, TYPICAL SEAMS, ONE ELBOW, 2 TYPICAL BRANCH
CONNECTIONS, AND FOR RISER DUCTS OR OTHER SYSTEMS THAT
INCLUDE MULTIPLE FIRE DAMPERS, ONE FIRE DAMPER AND ONE ACCESS
DOOR. AFTER SATISFACTORY RESULTS FOR THE TEST SAMPLE,
ADDITIONAL DUCTWORK SHALL BE TESTED TOTALING NO LESS THAN 25%
OF THE TOTAL DUCT AREA FOR EACH PRESSURE CLASS. REMAINING
DUCT SECTIONS SHALL BE TESTED UNTIL THE TOTAL DUCT AREA FOR
EACH PRESSURE CLASS HAS BEEN TESTED.

B) FOR DUCTWORK WITH STATIC PRESSURE CLASSIFICATION OF 3" WG, A
LEAKAGE TEST SHALL BE MADE AFTER INSTALLATION OF THE FIRST
REPRESENTATIVE SAMPLE OF DUCTWORK. THE TEST SAMPLE SHALL
INCORPORATE AT LEAST: 5 TRANSVERSE JOINTS, TYPICAL SEAMS, ONE
ELBOW, 2 TYPICAL BRANCH CONNECTIONS, AND FOR RISER DUCTS OR
OTHER SYSTEMS THAT INCLUDE MULTIPLE FIRE DAMPERS, ONE FIRE
DAMPER AND ONE ACCESS DOOR. AFTER SATISFACTORY RESULTS FOR
THE TEST SAMPLE, ADDITIONAL DUCTWORK SHALL BE TESTED TOTALING
NO LESS THAN 25% OF THE TOTAL DUCT AREA. AFTER SATISFACTORY
RESULTS FOR THE TEST SAMPLE, REMAINING DUCT SECTIONS SHALL BE
TESTED UNTIL THE TOTAL DUCT AREA HAS BEEN TESTED.

C) FOR DUCTWORK WITH STATIC PRESSURE CLASSIFICATION OF 0.5" WG, 1"
WG, OR 2" WG, A LEAKAGE TEST SHALL BE MADE AFTER INSTALLATION
OF THE FIRST REPRESENTATIVE SAMPLE OF DUCTWORK OF EACH
CLASSIFICATION. THE TEST SAMPLE SHALL INCORPORATE AT LEAST: §
TRANSVERSE JOINTS, TYPICAL SEAMS, ONE ELBOW, 2 TYPICAL BRANCH
CONNECTIONS, AND FOR RISER DUCTS OR OTHER SYSTEMS THAT
INCLUDE MULTIPLE FIRE DAMPERS, ONE FIRE DAMPER AND ONE ACCESS
DOOR. AFTER SATISFACTORY RESULTS FOR THE TEST SAMPLE,
ADDITIONAL DUCTWORK SHALL BE TESTED TOTALING NO LESS THAN 25%
OF THE TOTAL DUCT AREA FOR EACH PRESSURE CLASS.

D) PRIOR TO TESTING, SUBMIT DRAWINGS INDICATING SECTIONS OF
DUCTWORK TO BE TESTED, INCLUDING AREA CALCULATIONS.

E) LEAKAGE TESTING SHALL BE PERFORMED IN ACCORDANCE WITH
SMACNA HVAC AIR DUCT LEAKAGE TEST MANUAL-2012.

F) TEST PRESSURE SHALL EQUAL THE STATIC PRESSURE CLASSIFICATION
FOR THE DUCT.

G) LEAKAGE IN EACH TYPE OF DUCTWORK SHALL NOT EXCEED:
1) RECTANGULAR DUCTWORK:

STATIC PRESSURE LEAKAGE
CLASSIFICATION, WG CLASS
0.5 1", 2" 16
3" 8
4" 6", 10" 4
2) ROUND AND FLAT OVAL DUCTWORK:
STATIC PRESSURE LEAKAGE
CLASSIFICATION, WG CLASS
0.5" 1" 2" 8
3" 4
4", 6", 10" 2

H) SUBMIT A REPORT CERTIFYING DUCTWORK TESTING AND RESULTS.

1) IN ADDITION TO THE TESTS SPECIFIED HEREIN, TEST DUCTWORK
LOCATED OUTDOORS IN ACCORDANCE WITH THE CRITERIA SPECIFIED
HEREIN FOR THE PRESSURE CLASSIFICATION OF THE DUCTWORK.

J) IN ADDITION TO THE TESTS SPECIFIED HEREIN, TEST SUPPLY, OUTSIDE
AIR, AND EXHAUST / RELIEF_DUCTWORK ASSOCIATED WITH AIR HANDLING
UNITS AND EXHAUST / RELIEF DUCTWORK ASSOCIATED WITH FANS,
WHICH ARE PART OF THE SMOKE CONTROL SYSTEM. TEST DUCT
LEAKAGE AT 1.5 TIMES THE MAXIMUM FAN DISCHARGE PRESSURE FOR
POSITIVE PRESSURE DUCTWORK AND MAXIMUM FAN SUCTION PRESSURE
FOR NEGATIVE PRESSURE DUCTWORK. PERFORM TESTS BEFORE
DUCTWORK IS INSULATED. SUBMIT REPORT WITH LEAKAGE RESULTS
REPORTED IN AIRFLOW LEAKAGE PER SYSTEM WITHIN 5 DAYS OF TEST.
LEAKAGE SHALL NOT EXCEED 5% OF DESIGN FLOW.
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PROJECT GENERAL NOTES

TESTING, ADJUSTING, AND BALANCING CONTINUED:

2) AIR SYSTEMS BALANCING, GENERAL:

A)

VARIABLE FREQUENCY DRIVES SHALL BE SET UP AND TESTED TO VERIFY:
1) DESIGN CONDITIONS:

A) VERIFY FAN CAN PRODUCE DESIGN FLOW AT DESIGN
TOTAL STATIC PRESSURE WITHOUT OVERLOADING THE
FAN MOTOR WHILE OPERATING AT, OR LESS THAN 100%
INPUT SIGNAL.

2) INSTALLED CONDITIONS:

A) VERIFY FAN CAN PRODUCE DESIGN FLOW AT INSTALLED
TOTAL STATIC PRESSURE WITHOUT OVERLOADING THE
FAN MOTOR WHILE OPERATING AT, OR LESS THAN 100%
INPUT SIGNAL. SIMULATE FILTER LOADING AS NEEDED
TO ESTABLISH DESIGN FILTER PRESSURE DROP
ALLOWANCE.

B) VERIFY AFTER SYSTEM BALANCE THAT FAN CAN
OPERATE AT 100% INPUT SIGNAL WITHOUT
OVERLOADING FAN MOTOR OR CREATING EXCESSIVE
INLET OR DISCHARGE PRESSURES. RESCALE INPUT
SIGNAL AS NEEDED TO PREVENT MOTOR OVERLOAD OR
EXCESSIVE PRESSURES.

BALANCE AIR HANDLING UNIT FANS THAT ARE CONTROLLED IN PARALLEL
SUCH THAT THE FAN INLET STATIC PRESSURES AND FAN DISCHARGE
STATIC PRESSURES ARE THE SAME FOR EACH AIR HANDLING UNIT. THE
MANUAL DAMPERS AND OUTSIDE AIR DAMPERS ASSOCIATED WITH EACH
UNIT SHALL BE ADJUSTED TO EQUALIZE THOSE PRESSURES.

BALANCE AIR HANDLING UNITS SUCH THAT DUCT STATIC PRESSURES
ARE MAINTAINED AS LOW AS POSSIBLE WHILE MAINTAINING MINIMUM
INLET STATIC PRESSURE AND AIRFLOW REQUIREMENTS AT EACH
TERMINAL UNIT.

TOTAL SUPPLY, RETURN AND OUTSIDE AIR AIRFLOW FOR EACH AIR
HANDLING UNIT SHALL BE MEASURED USING PITOT TUBE DUCT
TRAVERSES. WHERE THE OUTSIDE AIR INLET CONFIGURATION IS
INSUFFICIENT FOR A PITOT TUBE DUCT TRAVERSE, THE OQUTSIDE AIR
SHALL BE CALCULATED AS THE DIFFERENCE BETWEEN THE SUPPLY AND
RETURN.

DETERMINE THE MINIMUM AND MAXIMUM SUPPLY DUCT STATIC
PRESSURE SETPOINTS, AS DESCRIBED IN THE AIR HANDLING UNIT
CONTROLS SEQUENCES ON THE DRAWINGS.

FOR AIR HANDLING UNITS WITH MULTIPLE SUPPLY DUCT STATIC
PRESSURE SENSORS, DETERMINE UNIQUE SUPPLY DUCT STATIC
PRESSURE SETPOINTS FOR EACH SENSOR LOCATION.

FOR SYSTEMS WITH DIVERSITY, WITH THE FAN UNDER CONTROL AND
LOADS COMMANDED TO MINIMUM FLOW SETPOINT TO SIMULATE
DIVERSITY, VERIFY DESIGN FLOW THROUGH EACH TERMINAL UNIT.
DIVERSITY SHALL BE CALCULATED AS THE RATIO OF THE TOTAL SYSTEM
CAPACITY TO THE TOTAL CONNECTED LOAD.

ADJUST PATTERN ADJUSTMENT DEVICES IN DIFFUSERS FOR HORIZONTAL
DISCHARGE, UNLESS OTHERWISE INDICATED ON THE DRAWINGS.

CALIBRATION OF BCS FLOW ELEMENTS SHALL BE VERIFIED THROUGH
THE USE OF DUCT TRAVERSES OR FLOW HOODS, AS APPROPRIATE FOR
THE DEVICE BEING CALIBRATED. BCS FLOW ELEMENTS SHALL NOT BE
USED FOR BALANCE ADJUSTMENTS PRIOR TO THE VERIFICATION OF
THEIR CALIBRATION. USE A 3-POINT CALIBRATION METHOD TO CALIBRATE
TERMINAL UNITS. PERFORM 3-POINT CALIBRATION FOR AIRFLOW
MEASUREMENT SYSTEMS THAT WILL EXPERIENCE VARIABLE FLOW,
USING THE LOWER AND UPPER AIRFLOW LIMITS AS TWO OF THE
CALIBRATION POINTS.

TEST, ADJUST AND BALANCE OUTSIDE AIR BALANCING, MINIMUM OUTSIDE
AIR AND RETURN DAMPERS TO PRODUCE THE QUANTITY OF MINIMUM
OUTSIDE AIR INDICATED ON THE DRAWINGS WHEN EACH AIR HANDLING
UNIT IS OPERATING AT ITS MAXIMUM SUPPLY AIR QUANTITY. RETURN AIR
DAMPERS SHALL BE ADJUSTED TO A LESS THAN FULLY OPEN POSITION
ONLY [F REQUIRED TO ACHIEVE THE MINIMUM QUTSIDE AIR QUANTITY
INDICATED ON THE DRAWINGS. RETURN AND MINIMUM OUTSIDE AIR
DAMPER LINKAGES SHALL BE ADJUSTED TO POSITION THEIR RESPECTIVE
DAMPERS AT FULL STROKE. PERMANENTLY MARK DAMPER LINKAGE
ADJUSTMENTS. MEASURE, RECORD AND ADJUST THE_OUTSIDE AIR
BALANCING DAMPER DIFFERENTIAL PRESSURE MIXING PLENUM STATIC
PRESSURE SETPOINTS, INCLUDING ASSOCIATED LOWER AND UPPER
LIMITS, AS NECESSARY TO ACHIEVE THE REQUIRED OUTSIDE AIR
QUANTITY DESCRIBED IN THE AIR HANDLING UNIT CONTROLS
SEQUENCES ON THE DRAWINGS.

FOR MULTIPLE AIR HANDLING UNITS BEING CONTROLLED IN PARALLEL
(AS INDICATED IN THE CONTROLS SEQUENCES), TEST, ADJUST AND
BALANCE THE UNITS FOR EACH POTENTIAL OPERATING CONDITION (I.E.,
ONE UNIT OPERATING, 2 UNITS OPERATING, ETC.), AND PROVIDE UNIQUE
OUTSIDE AIR CONTROL SETPOINTS FOR EACH CONDITION.

BALANCE AND ADJUST SYSTEM BALANCING TOLERANCES (WITHIN
SPECIFIED LIMITS) TO ENSURE PRESSURIZATION OF THE ENTIRE
BUILDING, AND TO MINIMIZE STACK EFFECT DURING THE WINTER.

BALANCE AND ADJUST INDIVIDUAL ROOM AIR DISTRIBUTION DEVICES
BALANCING TOLERANCES (WITHIN SPECIFIED LIMTS) TO ACHIEVE
PRESSURE RELATIONSHIPS INDICATED ON THE DRAWINGS.

BALANCE AND ADJUST INDIVIDUAL ROOM AIR DISTRIBUTION DEVICES TO
ACHIEVE PRESSURE RELATIONSHIPS AS FOLLOWS:

1) INITIAL CFM OFFSETS ARE SHOWN ON THE DRAWINGS.

2) ADJUST CFM OFFSETS TO ACHIEVE A MINIMUM DIFFERENTIAL
PRESSURE BETWEEN 0.03" WG TO 0.05" WG.

3) THE FINAL REPORT SHALL INCLUDE THE FINAL MEASURED
DIFFERENTIAL FOR EACH SPACE WITH THE CORRESPONDING
OFFSET.

3) HYDRONIC SYSTEMS - VARIABLE FLOW, VARIABLE SPEED PUMPS:

A)

VARIABLE FREQUENCY DRIVES FOR PUMPS SHALL BE SET UP AND
TESTED TO:

1) DESIGN CONDITIONS:

A)  VERIFY PUMP CAN PRODUCE DESIGN FLOW AT DESIGN
TOTAL HEAD WITHOUT OVERLOADING THE MOTOR WHILE
OPERATING AT, OR LESS THAN 100% INPUT SIGNAL.

2) INSTALLED CONDITIONS:

A) VERIFY PUMP CAN PRODUCE DESIGN FLOW AT
INSTALLED TOTAL HEAD WITHOUT OVERLOADING THE
MOTOR WHILE OPERATING AT, OR LESS THAN 100%
INPUT SIGNAL.

B)  VERIFY AFTER SYSTEM BALANCE THAT PUMP CAN
OPERATE AT 100% INPUT SIGNAL WITHOUT
OVERLOADING MOTOR OR CREATING EXCESSIVE
PRESSURES. RESCALE INPUT SIGNAL AS NEEDED TO
PREVENT MOTOR OVERLOAD OR EXCESSIVE
PRESSURES.

OPERATE THE SYSTEM PUMPS UNDER CONTROL AND BALANCE TERMINAL
DEVICES FOR DESIGN FLOW WITH CONTROL VALVES WIDE OPEN.
RECORD THE PUMP OPERATING DATA AND PIPING LOSS DATA. DO NOT
THROTTLE THE PUMP DISCHARGE. CALCULATE THE PUMP DIFFERENTIAL
PRESSURE SETPOINT NEEDED TO OBTAIN FULL FLOW AT THE WORST-
CASE LOAD AND SET THE PUMP CONTROLLER TO THAT VALUE.

C) BALANCE PUMPS THAT ARE CONTROLLED IN PARALLEL SUCH THAT THE
PUMP SUCTION AND DISCHARGE PRESSURES ARE THE SAME FOR EACH
PUMP. THE BALANCING VALVE ASSOCIATED WITH EACH PUMP SHALL BE
ADJUSTED TO EQUALIZE THOSE PRESSURES.

D) BALANCE HYDRONIC SYSTEMS SUCH THAT DISTRIBUTION SYSTEM
DIFFERENTIAL PRESSURES ARE MAINTAINED AS LOW AS POSSIBLE WHILE
MAINTAINING THE MINIMUM DIFFERENTIAL PRESSURE AND VOLUME
REQUIREMENTS AT CONNECTED LOADS.

E) FOR SYSTEMS WITH DIVERSITY, WITH THE PUMP UNDER CONTROL AND
LOADS NEAREST TO THE PUMP CLOSED OFF TO SIMULATE DIVERSITY,
VERIFY DESIGN FLOW THROUGH EACH TERMINAL DEVICE. DIVERSITY
SHALL BE CALCULATED AS THE RATIO OF THE TOTAL SYSTEM CAPACITY
TO THE TOTAL CONNECTED LOAD.

4) HYDRONIC SYSTEMS - VARIABLE FLOW, CONSTANT SPEED PUMPS:

A) OPERATE THE SYSTEM PUMPS AND BALANCE TERMINAL DEVICES FOR
DESIGN FLOW WITH CONTROL VALVES WIDE OPEN. RECORD THE PUMP
OPERATING DATA AND PIPING LOSS DATA. DO NOT THROTTLE THE PUMP
DISCHARGE.

5) HYDROSTATIC PRESSURE TESTING:
A) TEST PIPING SYSTEMS IN ACCORDANCE WITH THE SPECIFICATIONS.

B) TEST SHALL BE HELD FOR 4 HOURS, MINIMUM, WITH COMPENSATION
MADE FOR TEMPERATURE CHANGE.

C) NO PRESSURE CHANGE ALLOWED.
6) REFRIGERANT PIPING SYSTEM TESTING:

A) TEST REFRIGERANT PIPING, EQUIPMENT, VALVES AND FITTINGS AT A
PRESSURE OF 250 PSIG WITH DRY NITROGEN OR DRY CARBON DIOXIDE,
TOGETHER WITH A SMALL AMOUNT OF REFRIGERANT. TEST JOINTS WITH
A SOAP SOLUTION, WIPE CLEAN AND TEST AGAIN WITH HALIDE TORCH OR
ELECTRONIC REFRIGERANT LEAK DETECTOR. AFTER LEAKS HAVE BEEN
REPAIRED, EVACUATE ENTIRE SYSTEM TO 500 MICRONS OF VACUUM FOR
A MINIMUM OF 4 HOURS. VALVE OFF THE VACUUM PUMP AND OBSERVE
RISE IN PRESSURE FOR 15 MINUTES. IF FINAL PRESSURE IS ABOVE 750
MICRONS, CONTINUE THE EVACUATION AND LEAK REPAIR PROCESS
UNTIL SATISFACTORY RESULTS ARE OBTAINED. AFTER EVACUATION,
CHARGE THE SYSTEM AS RECOMMENDED BY THE MANUFACTURER.

B) SUBMIT A CERTIFICATE STATING THAT THE DEHYDRATION TEST WAS
PERFORMED.

2. SEASONAL ADJUSTMENTS

A. ASSIST THE HVAC PERFORMANCE VERIFICATION SUPERVISOR WITH THE SEASONAL
ADJUSTMENT PROCESS. DURING THIS EFFORT, THE HVAC PERFORMANCE VERIFICATION
SUPERVISOR WILL:

1) CHECK THE OPERATION, PERFORMANCE, AND BALANCE OF AIR AND HYDRONIC
SYSTEMS TO PROVIDE UNIFORM DISTRIBUTION AND COMFORT CONDITIONS.

2) WHERE DEFICIENT OPERATION OR DEFECTIVE EQUIPMENT IS DISCOVERED,
CONTRACTOR SHALL PROVIDE CORRECTIVE MEASURES AS REQUIRED BY THE
WARRANTY PROVISIONS OF THESE SPECIFICATIONS AND SHALL ASSIST THE
PERFORMANCE VERIFICATION SUPERVISOR IN THE CORRECTION OF THESE
DEFICIENCIES.

PIPING, VALVES AND ACCESSORIES

1. PIPING SHALL NOT BLOCK THE SWING OR USE OF ACCESS DOORS, PANELS, SERVICING OF FILTERS OR
OTHER EQUIPMENT. LOCATE UNIONS AND SHUT OFF VALVES TO ALLOW REMOVAL OF COIL OR ANY
MODULE WITHOUT REQUIRING SHUT DOWN OF ANY OTHER PART OF THE SYSTEM.

2. COILS SHALL BE PIPED FOR COUNTER-FLOW CONFIGURATION.

3. ON MULTIPLE COILS WITH SINGLE CONTROL VALVE PROVIDE METERING TYPE BALANCING VALVE IN
RETURN FROM EACH COIL SECTION.

4. THE SIZE OF PIPE RUNOUTS TO EQUIPMENT SHALL BE AS SHOWN ON THE EQUIPMENT SCHEDULES,
UNLESS NOTED OTHERWISE ON DRAWINGS. PIPE RUNOUT SIZES MAY OR MAY NOT BE THE SAME AS
THE EQUIPMENT PIPE CONNECTION SIZES. PROVIDE REDUCERS OR EXPANSION FITTINGS WHERE
EQUIPMENT PIPE CONNECTION SIZES DIFFER FROM PIPE RUNOUT SIZES.

5. PROVIDE REDUCERS BEFORE AND AFTER CONTROL VALVES TO SUIT SIZE OF VALVE PROVIDED. ALL
OTHER VALVES, STRAINERS, ETC. SHALL BE FULL LINE SIZE.

6. PROVIDE A TEST PLUG AT EACH TEMPERATURE AND PRESSURE SENSOR.

7. COOLING COIL CONDENSATE PIPING IS GRAVITY FLOW, UNLESS OTHERWISE NOTED. PROVIDE A
CLEANOUT AT EVERY CHANGE IN DIRECTION GREATER THAN 45 DEGREES FOR BOTH PUMPED AND
GRAVITY FLOW CONDENSATE PIPING.

8. PIPE HANGERS SHALL SUPPORT PIPING INDEPENDENTLY OF EQUIPMENT.
9. MATERIAL OF NEW PIPING SHALL MATCH EXISTING AT TIE-INS.

10. BUTTERFLY VALVES MAY BE USED IN LIEU OF THE GATE AND BALANCING VALVES INDICATED ON THE
DRAWINGS FOR 125 PSIG AND 200°F CHILLED, HOT, AND CONDENSER WATER SERVICE.

11. BALL VALVES MAY BE USED IN LIEU OF THE GATE AND BALANCING VALVES INDICATED ON THE
DRAWINGS FOR CHILLED, HOT, AND CONDENSER WATER SERVICE.

12. BUTTERFLY VALVES ADJACENT TO EQUIPMENT SHALL BE FUNCTIONAL WHEN EQUIPMENT IS REMOVED.

13. KITCHEN EQUIPMENT, LAUNDRY EQUIPMENT, STERILIZERS, FUME HOODS, AND CASEWORK ARE |S
SPECIFIED UNDER ANOTHER DIVISION. PROVIDE FINAL STEAM AND CONDENSATE CONNECTIONS FOR
OPERATION.

14. STEAM PRESSURES ARE:

A. LOW PRESSURE: 0 PSIG TO 15 PSIG.

B. HIGH PRESSURE: ABOVE 15 PSIG.
15. STRAINERS IN WATER PIPING SHALL BE INSTALLED WITH BLOWDOWN OUTLETS AT THE LOW POINT.
16. STRAINERS IN HORIZONTAL STEAM PIPING SHALL BE INSTALLED ON THE SIDE.

17. MANUAL FLOW CONTROL VALVES MAY BE USED IN LIEU OF BALANCING VALVES INDICATED ON THE
DRAWINGS BUT THE FLOW CONTROL VALVE METER CONNECTIONS MAY NOT BE A SUBSTITUTE FOR
PRESSURE GAUGES OR NEEDLE VALVES INDICATED ON THE DRAWINGS.

18. INLINE AIR SEPARATORS:
A. SUPPORT WITH HANGERS INDEPENDENTLY FROM THE ADJACENT PIPING.

19. INSTALL CONTROL VALVES, THERMOMETERS, AND VALVED PRESSURE TAPS PROVIDED UNDER
SECTION 230923, DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC.

HVAC INSULATION

1. GENERAL

A. SURFACES TO BE INSULATED SHALL BE CLEAN, DRY, AND FREE OF FOREIGN MATERIAL, RUST,
SCALE AND DIRT WHEN INSULATION IS APPLIED. PERFORM PRESSURE AND LEAKAGE TESTS
AND SUBMIT RESULTS REQUIRED BY OTHER SECTIONS BEFORE APPLYING INSULATION.

B. WHERE EXISTING INSULATION IS DAMAGED DUE TO THE NEW WORK, REPAIR DAMAGE TO
MATCH EXISTING WORK OR REPLACE DAMAGED PORTION WITH INSULATION SPECIFIED FOR
NEW WORK.

2. MATERIAL SELECTIONS

A. WHERE MULTIPLE INSULATION MATERIALS ARE SPECIFIED HEREIN FOR THE SAME SERVICE,
ONE OF THE SPECIFIED MATERIALS SHALL BE APPLIED AND USED CONSISTENTLY
THROUGHOUT THE PROJECT, SUBJECT TO THE REQUIREMENTS OF THESE SPECIFICATIONS.

3. INSULATION FOR HOT PIPE

A. INSULATE THE FOLLOWING PIPE WITH PREFORMED FIBERGLASS PIPE INSULATION OF THE
THICKNESS INDICATED, AND WHITE ALL SERVICE JACKET WITH SELF-SEALING LAP:

INSULATION THICKNESS, INCHES
FLUID DESIGN
OPERATING
TEMPERATURE
LESS PIPE
RANGE, °F THAN SIZES 8" AND
1" 1".1.25" 153" | 4" | OVER
HEATING
HOT WATER LOW THROUGH 200 1.5 1.5 2 2 2
TEMPERATURE 201 TO 250 25 25 25 3 3
STEAM, LOW N 25 25 3 3 3
PRESSURE
CONDENSATE - 25 25 25 3 3
AIR CONDITIONING
REFRIGERANT HOT- - 1 1 1.5 15 1.5
GAS

1) END JOINT BUTT STRIPS SHALL BE MINIMUM 3" WIDE AND OF MATERIAL IDENTICAL
TO JACKET.

2) INSULATE STRAINERS AND VALVES IN PIPING LARGER THAN 1" AND FITTINGS AND
FLANGES WITH PREFORMED OR MITERED FIBERGLASS FITTINGS. WIRE FITTINGS
IN PLACE AND COVER WITH A SMOOTHING COAT OF INSULATING CEMENT. FINISH
WITH GLASS FABRIC EMBEDDED BETWEEN 2 COATS OF WHITE BREATHER
MASTIC. GLASS FABRIC SHALL OVERLAP ADJOINING INSULATION AT LEAST 2",

4. INSULATION FOR HOT EQUIPMENT
A. INSULATE THE FOLLOWING WITH 3" CALCIUM SILICATE BLOCKS OR 2", 3 PCF MINIMUM DENSITY

FIBERGLASS BOARD:
1) INLINE AIR SEPARATORS.

2) SECURE INSULATION WITH GALVANIZED BANDS OR ON WELD PINS. MITER OR
SCORE BLOCKS TO ENSURE TIGHT JOINTS. SEAL JOINTS WITH INSULATING
CEMENT. APPLY A THICK TOP COAT OF INSULATING CEMENT OVER ENTIRE
INSULATED SURFACE.

3) FINISH WITH 0.016" ALUMINUM JACKET.

B. INSULATE BOILER BREECHING, AND STACKS INSIDE THE BUILDING, INCLUDING CONNECTIONS

ON BOILERS, WITH 4" CALCIUM SILICATE BLOCKS OR 3", 3PCF MINIMUM DENSITY FIBERGLASS
BOARD.

1) SECURE INSULATION WITH GALVANIZED BANDS OR ON WELD PINS. MITER OR
SCORE BLOCKS TO ENSURE TIGHT JOINTS. SEAL JOINTS WITH INSULATING
CEMENT. APPLY WIRE MESH SECURELY TO SURFACE AND FINISH WITH A THICK
TOP COAT OF INSULATING CEMENT TROWELLED TO A SMOOTH HARD FINISH.

C. INSULATE THE FOLLOWING WITH REMOVABLE INSULATION BLANKETS AND PADS, 2" THICK:

1) EQUIPMENT ACCESS PLATES.
2) STEAM CONTROL VALVES.

5. INSULATION FOR COLD PIPE

A. INSULATE THE FOLLOWING PIPE WITH PREFORMED PHENOLIC OR POLYISOCYANURATE PIPE

INSULATION OF THE THICKNESS INDICATED WITH A VAPOR RETARDER AND ALL SERVICE
JACKET WITH SELF-SEALING LAP:

INSULATION THICKNESS, INCHES
PIPE SIZES
THROUGH 1.25". 1.5"- 12" 4" AND OVER
CHILLED WATER SUPPLY AND 0.5-1 115 1.9
RETURN
CONDENSATE DRAIN 0.5 0.5 0.5
EXTERIOR CHILLED WATER SUPPLY ’ 15 15
AND RETURN ' ‘
EXTERIOR MAKE-UP WATER 1 1.5 1.5

1) SEAL LONGITUDINAL AND END JOINTS WITH SEALANT AND MASTIC AS
RECOMMENDED BY THE MANUFACTURER TO ACHIEVE THE PERMEANCE RATING
SPECIFIED HEREIN. INSTALL INSULATION WITH JACKET DRAWN TIGHT WITH SIDE-
LAPS AND END JOINT BUTT STRIPS SECURED. END JOINT BUTT STRIPS SHALL BE
SAME MATERIAL AS JACKET, NOT LESS THAN 3" WIDE.

2) INSULATE FITTINGS, FLANGES, STRAINERS, UNIONS, AND VALVES WITH
PREFORMED OR MITERED PHENOLIC OR POLYISOCYANURATE FITTING SECTIONS.
SECURE FITTINGS IN PLACE, SEAL JOINTS AND CONTOUR MITERED SECTIONS
WITH INSULATING CEMENT, AND FINISH WITH A LAYER OF GLASS FABRIC
EMBEDDED BETWEEN 2 COATS OF VAPOR BARRIER MASTIC. GLASS FABRIC SHALL
OVERLAP ADJOINING INSULATION AT LEAST 2".

3) WHERE TEMPERATURE MAINTENANCE CABLE IS SPECIFIED HEREIN OR INDICATED
ON THE DRAWINGS, PIPING SHALL BE INSULATED AFTER APPLICATION OF
TEMPERATURE MAINTENANCE CABLE.

4) PROVIDE VAPOR STOPS CONSISTING OF GLASS FABRIC AND VAPOR BARRIER
MASTIC OVER THE ENTIRE END OF BUTT JOINTS AT CONTROL VALVES,
STRAINERS, AND EQUIPMENT REQUIRING ACCESS.

6. INSULATION FOR COLD EQUIPMENT

A

INSULATE CHILLER EVAPORATOR END PLATES AND WATER BOXES, AND SUCTION PIPE
COUPLINGS ON CHILLERS; FLANGED ENDS OF STRAINERS WITH 1" THICK FLEXIBLE
ELASTOMERIC SHEET. INSULATION SHALL BE SECURED WITH ADHESIVE, EXCEPT PIECES
COVERING STRAINER FLANGES AND OTHER COMPONENTS REQUIRING ACCESS SHALL BE
DESIGNED FOR REMOVAL AND REINSTALLATION WITHOUT DAMAGE TO INSULATION.

INSULATE CHILLED WATER PUMPS WITH 1" THICK FLEXIBLE ELASTOMERIC SHEETS. INSULATION
SHALL BE ADHERED TO INSIDE OF 18 GAUGE ALUMINUM CASINGS. CASINGS SHALL BE
FABRICATED IN A MINIMUM OF 2 SECTIONS, WITH FLANGED AND BOLTED JOINTS OR OPERABLE
LATCHES AND HINGES. HARDWARE SHALL BE GALVANIZED OR CADMIUM-PLATED STEEL.
CASINGS SHALL BE DESIGNED FOR REMOVAL TO ALLOW ACCESS FOR MAINTENANCE WITHOUT
DAMAGING INSULATION. SEAL PENETRATIONS OF CASINGS.

INSULATE CHILLED WATER EXPANSION TANKS, CHILLED WATER BUFFER TANKS, AND INLINE AIR
SEPARATORS AS SPECIFIED HEREIN FOR CHILLED WATER PIPE.

INSULATE CHILLED WATER AND REFRIGERANT PIPING APPURTENANCES, THERMOWELLS,
THERMOMETER TEST WELLS, GAUGE COCKS, VALVE STEMS, AND HANGERS AND SUPPORTS
SUBJECT TO SWEATING WITH FLEXIBLE ELASTOMERIC TAPE.

7. INSULATION FOR DUCT SYSTEMS

A

INSULATE THE FOLLOWING CONCEALED DUCT SYSTEMS WITH FLEXIBLE, FIBERGLASS
INSULATION, NOMINAL 2.2" THICKNESS, MINIMUM R-VALUE AT THE INSTALLED CONDITION OF 6.0
H-FT2-°F/BTU, WITH FOIL-SCRIM-KRAFT FACING: SUPPLY, RETURN, EXHAUST, OUTSIDE AIR.

8. INSTALLATION

A

PROVIDE REMOVABLE AND REPLACEABLE COVERS ON PUMPS, EQUIPMENT, AND REMOVABLE
ENDS OF STRAINERS REQUIRING INSULATION THAT MUST BE OPENED PERIODICALLY FOR
INSPECTION, CLEANING, OR REPAIR.

DO NOT USE SCRAP PIECES OF INSULATION WHERE A FULL LENGTH SECTION WILL FIT.

BANDING WIRES SHALL HAVE THE TWISTED TERMINALS TURNED DOWN TOWARD THE
INSULATION WITHOUT DAMAGING THE VAPOR BARRIER.

WIRE INNER LAYER 9" ON CENTER; APPLY OUTER LAYER AND FINISH AS SPECIFIED HEREIN.
FINISH OPEN ENDS OF PIPE INSULATION AS SPECIFIED HEREIN FOR FITTINGS.

PROVIDE RIGID INSERTS AT EACH INSULATION PROTECTOR LOCATION FOR PIPING 1.5" AND
LARGER.

. FILL HOLLOW STEEL PIPE COVERING PROTECTION SADDLES WITH FIBERGLASS INSULATION.

. LINED DUCTWORK:
1) WHERE DUCTWORK AND PLENUMS ARE LINED, NO EXTERNAL THERMAL
INSULATION IS REQUIRED.
2) WHERE LINING IS INTERRUPTED AT DAMPERS AND HEATING COILS, INSULATE
DUCTWORK.

3) WHERE UNLINED DUCT AND LINED DUCT CONNECT, THE INSULATION SHALL
OVERLAP LINED SECTION AT LEAST 4".

INSULATION AND VAPOR BARRIER SHALL BE CONTINUOUS AROUND AND UNDER STANDOFF
BRACKETS USED FOR MOUNTING BALANCING AND CONTROL DEVICES ON DUCTWORK.

WHERE EQUIPMENT IS FURNISHED WITH OTHER COMPONENTS AND ADJOINING PIPING
FACTORY-ASSEMBLED ON A SKID OR OTHER COMMON PLATFORM, SUCH EQUIPMENT AND
PIPING SHALL BE INSULATED AS SPECIFIED HEREIN.

9. WEATHERPROOFING

A

PROTECT INSULATION ON DUCTWORK AND EQUIPMENT EXPOSED TO WEATHER OUTSIDE THE
BUILDING WITH SELF-ADHERING FLEXIBLE EXTERIOR COVERING. JUNCTIONS OF HORIZONTAL
AND VERTICAL SURFACES SHALL HAVE A MINIMUM OF 3" VERTICAL OVERLAP. HORIZONTAL
SEAMS SHALL HAVE A MINIMUM OF 6" OVERLAP IN ROOF SHINGLE FASHION. INSTALL AS
RECOMMENDED BY THE MANUFACTURER.

. PROTECT INSULATION, EXCEPT FLEXIBLE ELASTOMERIC, ON PIPING EXPOSED TO WEATHER

OUTSIDE THE BUILDING WITH 0.016" THICK CORRUGATED ALUMINUM JACKETING WITH
FACTORY-APPLIED MOISTURE RETARDER PROTECTIVE FILM ON THE INNER SURFACE. PROVIDE
2" OVERLAP AT JOINTS WITH SEALANT AS RECOMMENDED BY THE MANUFACTURER. LOCATE
LONGITUDINAL JOINTS TO SHED WATER. SECURE JACKETING WITH ALUMINUM BANDS EVERY
12" AND AT END JOINTS.

PROTECT EXTERIOR FLEXIBLE ELASTOMERIC INSULATION WITH UV RESISTANT WHITE ACRYLIC
LATEX COATING.

EQUIPMENT

1. ELECTRONIC STEAM HUMIDIFIERS

A

B.

PROVIDE A SPARE STEAM GENERATOR FOR EACH HUMIDIFIER AND TURN OVER TO THE
OWNER. OBTAIN SIGNED RECEIPT.

WATER TEMPERING DEVICES EXTERNAL TO THE HUMIDIFIER, IF REQUIRED, SHALL BE LOCATED
AS CLOSE AS POSSIBLE TO THE HUMIDIFIER.

2. CHILLERS

A

B.

PROVIDE A COMPLETE PARTS AND LABOR WARRANTY, INCLUDING REFRIGERANTS AND
LUBRICANTS, FOR 1 YEAR AFTER DATE OF SUBSTANTIAL COMPLETION.

MANUFACTURERS MAY USE A SMALL AMOUNT OF CHILLED OR CONDENSER WATER FOR OIL
COOLER OR MOTOR CONTROLLER COOLING.

CHILLER MANUFACTURER SHALL COORDINATE AND APPROVE CONTROLS PROVIDED IN
SECTION 230923, DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC, AND SHALL INDICATE
SUCH APPROVAL IN WRITING ON THE CONTROL SHOP DRAWING SUBMITTAL.

WRITTEN INSTRUCTIONS AND CONTROL DIAGRAMS SHOWING WIRING AND PROGRAMMING FOR
BUILDING CONTROL SYSTEM INTERFACES SHALL BE FURNISHED BY THE MANUFACTURER TO
BE INCORPORATED IN THE CONTROL DIAGRAMS SPECIFIED IN SECTION 230923, DIRECT DIGITAL
CONTROL (DDC) SYSTEM FOR HVAC.

. PROVIDE BALL VALVE ON DRAIN. DRAIN VALVES SHALL HAVE HOSE END CONNECTIONS.

PERFORM CHILLER COMMISSIONING AND PROVIDE ASSISTANCE AND SUPPORT DURING
CONTROLS SYSTEM COMMISSIONING. SUBMIT A STATEMENT THAT THE CHILLERS ARE
INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, AND THAT
SAFETIES AND CONTROLS ARE OPERATING PROPERLY.

3. AIR HANDLING UNITS

A

4. PUMPS

A

FOR AIR HANDLING UNITS WITH COIL SECTIONS THAT ARE NEAR THE FLOOR, COORDINATE THE
UNIT MOUNTING HEIGHT WITH THE CONDENSATE DRAIN TRAP DETAIL. IF THE BOTTOM OF THE
INSULATED DRAIN TRAP CONFLICTS WITH THE FLOOR SLAB, PROVIDE HEIGHT ADJUSTMENT
SUPPORTS BETWEEN THE AIR HANDLING UNIT AND HOUSEKEEPING PAD. LOCATE SUPPORTS
AT MANUFACTURER RECOMMENDED LOAD POINTS.

. CUSTOM UNITS: UNITS NOT FACTORY-ASSEMBLED SHALL BE PRESSURE TESTED IN THE FIELD

AFTER INSTALLATION. UNIT CASING LEAKAGE SHALL NOT EXCEED 0.5 CFM/FT? OF CASING AREA
AT A PRESSURE OF 5" WG.

FURNISH AN EXTRA SET OF MECHANICAL SEALS FOR EACH PUMP AND SUBMIT RECEIPT
ACKNOWLEDGING SAME.

. PROVIDE BASE ELBOW SUPPORTS FOR HORIZONTAL CONNECTIONS TO BASE-MOUNTED

PUMPS.

. PUMP AND MOTOR ALIGNMENT FOR EACH FLEXIBLE-COUPLED PUMP SHALL BE VERIFIED TO BE

+0.002" BY THE MANUFACTURER AFTER PUMP AND PIPING HAVE BEEN INSTALLED AND BASE
HAS BEEN GROUTED. SUBMIT A WRITTEN STATEMENT VERIFYING COMPLETION AND
TOLERANCE OF ALIGNMENT.

. PUMP IMPELLERS SHALL BE NONOVERLOADING TYPE SO MOTOR NAMEPLATE RATING WILL NOT

BE EXCEEDED AT ANY POINT ON THE PUMP CURVE UP TO 125% OF THE FLOW INDICATED ON
THE DRAWINGS.

. PUMPS SHALL BE DESIGNED FOR A WORKING PRESSURE OF 175 PSIG AND A MAXIMUM FLUID

TEMPERATURE OF 150°F FOR CHILLED WATER SERVICE AND 240°F FOR HOT WATER SERVICE.

IMPELLER DIAMETER SHALL NOT EXCEED 95% OF THE MAXIMUM IMPELLER DIAMETER
AVAILABLE FOR THE PUMP SELECTION.

. FOR CHILLED WATER APPLICATIONS: GALVANIZED DRAIN PAN, 16 GAUGE MINIMUM WITH A 0.5"

DRAIN COUPLING.

. VERTICAL TURBINE PUMP MOTORS SHALL BE REMOVABLE FROM THE PUMP HEAD ASSEMBLY.

SOLEPLATE SHALL BE DESIGNED TO SUPPORT ENTIRE WEIGHT OF PUMP ASSEMBLY AND TO
ALLOW COMPLETE REMOVAL OF ASSEMBLY.

VERTICAL TURBINE PUMPS OPERATED WITH VARIABLE FREQUENCY DRIVES SHALL BE
SUPPLIED WITH A STEEL FABRICATED HEAD, DESIGNED TO AVOID CRITICAL FREQUENCIES
ASSOCIATED WITH THAT HEAD AND SHAFT COMBINATION FOR SPEEDS RANGING FROM 100%
TO 20% SPEED.

5. WATER TREATMENT SYSTEMS

A.

B.

C.

SYSTEMS SHALL INCLUDE EQUIPMENT, PIPING, FITTINGS, INSTALLATION, WIRING AND
ADJUSTMENTS FOR AUTOMATIC OR MANUAL OPERATION AS SPECIFIED HEREIN.

ASSIST THE BUILDING CONTROL SYSTEM SUPPLIER WITH ESTABLISHING REMOTE MONITORING
OF PARAMETERS AS SPECIFIED HEREIN, INCLUDING REASONABLE ALARM VALUES. ADJUST THE
MEASUREMENT RANGE OF ANALOG OUTPUTS FOR CONDUCTIVITY AND OTHERS BASED ON
EXPECTED OPERATING CONDITIONS.

PROVIDE SERVICE UNTIL, AND FOR 1 YEAR AFTER, THE DATE OF SUBSTANTIAL COMPLETION,
INCLUDING CHEMICALS, WATER ANALYSES AND RECOMMENDATIONS, START-UP INSTRUCTIONS
TO THE OWNER, RECORD FORMS AND LOG SHEETS, AND TECHNICAL AND LABORATORY
ASSISTANCE. CHEMICALS SHALL MEET FEDERAL, STATE, AND LOCAL REGULATIONS.

6. BOILERS

A

PRESSURE TEST THE BOILERS AFTER ASSEMBLY BUT PRIOR TO INSTALLATION OF JACKET TO
200 PSIG.

. PROVIDE THE SERVICES OF FACTORY-TRAINED TECHNICIANS FOR 7 DAYS TO PLACE THE

BOILER PLANT, INCLUDING BOILERS SEQUENCE PROGRAMMER IN SERVICE, AND TO ASSIST IN
FLUSHING, TREATMENT, AND TESTING, ADJUSTING AND BALANCING. AN OPERATIONAL
PERFORMANCE TEST SHALL BE MADE AT THE TIME THE SYSTEM IS PLACED IN OPERATION,
INCLUDING OPERATION OF CONTROLS, SAFETIES, ALARMS, AND INDICATORS. THE
OPERATIONAL PERFORMANCE TEST MAY BE WITNESSED BY THE OWNER.

. TEST BOILER FLUE GASES FOR CO, Oz, AND CO, AND TEST STACK TEMPERATURE, DRAFT,

BURNER, GAS PRESSURE, BLOWER MOTOR VOLTAGE AND AMPERAGE, AND MAKE
ADJUSTMENTS TO BURNERS AND CONTROLS TO ACHIEVE MAXIMUM OPERATING EFFICIENCY
AND CLEAN COMBUSTION.

D. TEST RELIEF VALVES AND RECORD CRACKING AND RESEATING PRESSURES.

. SUBMIT SIGNED STATEMENT BY BOILER MANUFACTURER CERTIFYING RESULTS OF TESTS AND

THAT BOILER PERFORMANCE AND OPERATION IS IN ACCORDANCE WITH MANUFACTURER'S
RECOMMENDATIONS AND SPECIFICATIONS.
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EQUIPMENT CONTINUED

7. AUTOMATIC BLOWDOWN SYSTEMS

A. THE TIMER SHALL ACTIVATE THE BLOWDOWN VALVE AND IF CONDUCTIVITY OF THE
BLOWDOWN IS LESS THAN SETPOINT, THE BLOWDOWN VALVE WILL CLOSE AFTER AN
ADJUSTABLE DELAY. IF CONDUCTIVITY IS ABOVE THE SETPOINT, THE VALVE SHALL REMAIN
OPEN.

AIR DISTRIBUTION

1. SHEET METAL WORK — GENERAL

A. CHANGES IN SHAPE, DIMENSION, OR DIRECTION SHALL BE MADE WITH A MAXIMUM TRANSITION,
OFFSET, OR COMBINATION THEREOF OF 1 TO 7.

B. EXCEPT WHERE INDICATED OTHERWISE ON THE DRAWINGS, USE METAL HAT SECTIONS OR
STANDOFF BRACKETS IN LINED DUCTWORK TO INSTALL DAMPERS, TURNING VANES OR COILS.
HAT SECTIONS OR STANDOFF BRACKETS SHALL BE THE SAME HEIGHT AS THE LINING
THICKNESS.

C. OPENINGS IN PLENUM CASINGS FOR ACCESS DOORS SHALL BE 9" ABOVE THE FLOOR. HINGE
DOORS TO CLOSE WITH PLENUM PRESSURE.

D. SEPARATE GALVANIZED SHEET METAL FROM ALUMINUM OR COPPER WITH LEAD OR FELT
GASKETS.

E. PROVIDE SUPPLEMENTAL STIFFENING AND SUPPORTS TO DUCTS AND APPARATUS CASINGS TO
PREVENT DRUMMING, SAGGING AND TO PROVIDE A STRUCTURALLY SOUND ASSEMBLY.

F. ENTIRE AIR SYSTEM INSTALLATION SHALL BE RIGID, AND FREE FROM RATTLES AND AIR
NOISES. INTERIOR OF DUCTS SHALL BE SMOOTH.

G. PROVIDE ANGLE BRACKETS INSIDE DUCTWORK ON BOTH SIDES TO SUPPORT SLIP-IN ELECTRIC
HEATING COILS IN VERTICAL DUCTS OVER 24" WIDE.

H. ON MULTIZONE AIR HANDLING UNITS, MATCH SIZE AND ARRANGEMENT OF ZONE DUCTS TO
ZONE DAMPER SECTIONS TO ACHIEVE UNIFORM OUTLET VELOCITY FOR EACH ZONE.

PROVIDE TRANSITIONS BETWEEN DIFFERENT SIZE SECTIONS OF AIR HANDLING UNITS.

INSTALL UNINSULATED DUCTWORK EXPOSED IN FINISHED AREAS AGAINST THE CEILING.
PROVIDE OFFSETS, ELBOWS, AND TRANSITIONS TO COORDINATE WITH OTHER WORK.

PROVIDE TRANSITIONS TO CONNECT DUCTWORK TO EQUIPMENT AND COILS.

. ELBOWS:
1) ELBOWS IN ROUND AND FLAT OVAL DUCTWORK ARE SPECIFIED HEREINBEFORE.

2) RADIUS ELBOWS IN RECTANGULAR AND SQUARE DUCTWORK SHALL HAVE AN
INSIDE RADIUS EQUAL TO THE WIDTH OF THE DUCT, EXCEPT WHERE SPACE
CONDITIONS PROHIBIT, IN WHICH CASE A REDUCED INSIDE RADIUS WITH FULL
HEEL RADIUS IS PERMITTED. WHERE THE SPACE CONDITIONS REQUIRE THE
INSIDE RADIUS TO BE LESS THAN 75% OF THE DUCT WIDTH, PROVIDE MULTIPLE
SPLITTER VANES INSIDE THE ELBOW.

3) SQUARE (MITERED) ELBOWS IN RECTANGULAR AND SQUARE DUCTWORK SHALL
CONTAIN SINGLE-THICKNESS TURNING VANES AND SHALL BE LIMITED TO 90°
TURN APPLICATIONS.

A) SHALL BE PARALLEL TO AIRFLOW.

B) VANES EXCEEDING THE MAXIMUM UNSUPPORTED LENGTH DEFINED BY
SMACNA SHALL BE DIVIDED INTO MULTIPLE SECTIONS WITH
INTERMEDIATE VANE RAILS OR SHALL BE BRACED WITH TIE RODS
SPANNING PERPENDICULARLY ACROSS THE LEADING EDGES OF THE
VANES. THE TIE RODS SHALL BE WELDED TO THE LEADING EDGE OF
EACH VANE.

4) TURNS LESS THAN 90° IN RECTANGULAR AND SQUARE DUCTWORK SHALL BE
MADE WITH RADIUS TYPE ELBOWS. MITERED ELBOWS ARE NOT PERMITTED.
N. SEAL WALL AND FLOOR PENETRATIONS.

O. INTERNAL SURFACES OF CLOTHES DRYER EXHAUST SHALL BE FREE OF OBSTRUCTIONS.
SHEET METAL SCREWS SHALL NOT BE USED FOR FASTENING. ELBOWS IN SQUARE AND
RECTANGULAR DUCTWORK SHALL BE RADIUS TYPE WITHOUT SPLITTER VANES.

P. INSTRUMENT TEST PORTS: PROVIDE WHERE REQUIRED FOR MEASUREMENTS.
2. AIR DISTRIBUTION SYSTEMS

A. NEW DUCTWORK AND AIR DISTRIBUTION EQUIPMENT IN SYSTEMS SHALL BE THOROUGHLY
CLEANED INTERNALLY OF DUST, DIRT AND DEBRIS BEFORE INSTALLATION OF FILTERS AND
OPERATION OF SYSTEMS. SUBMIT SIGNED STATEMENT CERTIFYING COMPLETION OF CLEANING
BEFORE INSTALLATION OF FILTERS.

3. PLENUM LINING
A. LINE RETURN TRANSFER DUCTWORK WITH FIBROUS PLENUM LINING.

B. INSTALL LINING WITH COATED SIDE FACING AIR STREAM. ADHERE LINING TO INSIDE OF
PLENUMS WITH 100% COVERAGE OF ADHESIVE. COAT EXPOSED EDGES AND JOINTS WITH
EDGE SEALER. ATTACH LINING TO SHEET METAL PLENUMS WITH WELD OR MECHANICAL GRIP
PINS 16" ON CENTER. MECHANICAL FASTENERS SHALL NOT COMPRESS THE LINING MORE THAN
0.125". COAT FIELD CUTS AND MINOR SURFACE DAMAGE WITH EDGE SEALER AFTER LINING IS
INSTALLED.

=z r Xe —

4. ROUND AND FLAT OVAL DUCTWORK

A. EXPOSED DUCTWORK SHALL BE PARALLEL TO BUILDING SURFACES AND STRUCTURAL
MEMBERS, AND SHALL HAVE SEAMS ALIGNED AT JOINTS.

B. CONSTRUCT A MOCK-UP OF EXPOSED DUCTWORK SHOWING TYPICAL JOINTS, METHODS OF
SUPPORT, LINEAR DIFFUSERS, AND FITTINGS FOR APPROVAL BY THE ARCHITECT AND
ENGINEER BEFORE FABRICATION OF EXPOSED DUCTWORK.

JOINTS SHALL BE SEALED WITH DUCT SEALER. DUCT SEALER SHALL NOT BE VISIBLE ON THE EXTERIOR OF
THE DUCTWORK.

Copoe Faor Development
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ELECTRIC BASEBOARD HEATER. PROVIDE CONTINUOUS TEL 910.790.3111  FAX. 910.790.9901
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(2)pcMm | 2. POWER AND CONTROL MODULE SERVING FLOOR 2 BOYD
(2)PcM HEATERS. LOCATE WITHIN FLOOR TRENCH ADJACENT TO
FH1A1 FH-1-12 FLOOR HEATERS. DAISY CHAIN CONTROL WIRING 3425 Page Road
— \ K BETWEEN FLOOR HEATERS. REFER TO MANUFACTURERS Durham. NG 27703
Voo \ | INSTRUCTIONS FOR INSTALLATION AND WIRING. T 919 783-7812
- LA NB Contact: Brandon R. Nevin
" 3. OPEN ENDED DUCT WITH WIRE MESH SCREEN. BALANCE Newoomb & oy LLP
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_ in ) \\\v.'.'.mm.';,:“
80 S.LDA 12X10— S wéﬁaé/@/
] 100 S-LD-2 300 (TYP 1) 102 S-LD-§ : | § % o, g 77
- 300 (TYP 7) 305 (TYP 3 | § F Sopmanetoh, 2
2 || WO ™ ADDITIONAL ALTERNATE = R
' : EX A I
L 160 108 S.LD.2 o H | 1exis 1. SCOPE ASSOCIATED WITH PARKING DECK ACCESS DOOR. %% ;{._{,?:@wggﬁ.‘-\g%
300 (TYP 6) DA ertexto e A. DUCTWORK SHALL SHIFT TO BE HOUSED WITHIN 7 ACKSON S
i — ALTERNATE SHAFT LOCATION. ADJACENT SYSTEMS i
FH-1-1— SHALL SHIFT TO ACCOMODATE THE ALTERNATE SHAFT Signed on £:5/24/9053
TN 60 S-PF LOCATION. REFER TO ARCHITECTURAL DRAWINGS FOR using a Digital Signature.
" 75(TYP 3) MORE INFORMATION. CELECTRONIC DRAWINGS ANG DOCOMENTATION VAT
Z NOT BE REPRODUCED IN ANY FORM WITHOUT WRITTEN
: 8X8 E'PP PERMISSION FROM LS3P ASSOCIATES LTD.
2 125 (TYP 3) ]
7z _\ 3 200 b g N Prudae AR 0 -
\(' il ) | i 80 S-PF 60 S-PF E——rl
\\ - % 100 50 —_—
L1 ' [Q B
20 i
A% = n _
i TU-15 TU-1-8 O, ] I
C 14X12 T
100 S-LD-2 = H | B
300 (TYP 3) % 109812 S I : SDSPF 80 5-LD-1
300 (TYP 5) o ¥ ' s o i i 130 (TYP4) o
g 100 (TYP 2)1% ( ) -
f f: o e A L . . : : ." ............. R | 2 e | S ./ s 2 ) LT T , R [T e { f'
, ,,/ : T | RLG :
H6g 5-PF T
75 [X[H2x10 o
-10@ S LD-1:zzc o
340 (TYP 2)< ©
T o 6 o %
@48X24 = =
| (TYP 9) | ¥ 5
80 S-LD-1 (& Q ~
S ﬂ;/fﬁ@amxm 7 - 130(TYP 4) w ' i E
L GHOERP o 22 &
. 8GSPF 75 [l 3E o
= © = 9
7 . L0 == 0
o Yy | '?'ﬁ.i = N 80 S-LD-1 - e .
SSAC-1-3 | \I ” T I\\ 130 TYP6 5 = L7 A DATE DESCRIPTION
% T = . f » 2 Ty 0 20230522 PERMIT SET
2, % . G z. ' . ; % e » dee :
BOILER COMBUSTION gk [ = T | ,
AIR (TYP. 2) n T ,L j' g -
2-0" TALL, 4'-0" WIDE ¥ . g,
AND 2-0" DEEP . ! . > T36X26 \ H. 7
INTAKE LOUVER n . 7000 o v
. . 7 C’FM 54X34 EE -—- %
- . % % o i;;:é
ﬂ?—'!% ﬁ | . /3 10p 5 pF| 3 .
. : | ssaci4 . 1560 (TP 2 % :
’ “o % o~ 30X12 @ %
2-0" TALL, 4-0" WIDE | n . (TYP2)'= | .
AND 2-0" DEEP ‘ B . | i SSAC2 g
EXHAUST LOUVER " I T ¥
e i i ] [ B i
— raca 5 - HL 335 (TYP 3) B
=) | f
38X32 UP~ | ' oo
ADDITIONAL ALTERNATE — ;
) 51, ) SHEET NAME:
HVAC DUCTWORK
A LEVEL 1 - AREA A
ORIG 2023.05.22
SUBMISSION:
=
3
5 1 HVAC DUCTWORK LEVEL 1 - AREA A SHEET:
M-101A
%
S
|
PERMIT SET
1 2 3 4 5 6



DocuSign Envelope ID: EBEESSAS-C077-49F7-8FC2-2D67F0D78A1B

THE LINE SHOWN ABOVE IS EXACTLY
ONE INCH LONG AT THIS SHEETS
ORIGINAL PAGE SIZE

m

5/22/2023 10:14:58 AM

108 S-LD-}
305 (TYP 3

4

60 S-PF

75 (TYP 3)
8X8 E-PP

125 (TYP 3)

8% S-LD-1
150 (TYP 4)

8X8 E-PP-.

P B@S-PF .
100 75

zzzzz

'
[ FE)

U422 12X10-,

16X12 S-SR
550 (TYP 4)

[

o

! | 89 S-LD-1

f 130 (TYP 4)
R-LG — 1L ek o
(TYP)
R-LG
(TYP)—

\

80 S-LD-1

) " 130 (TYP 4)

2 8@ S-LD-1

130 (TYP 6)

3012 (8)

e

36X50 UP

,~90X32 UP

FS ,VD @
e n el 14

76X36

10,100

30X3

B ETU-1-1 o1

® Ia _'_|_£ vy 1

n=a —'18X16§
— : Zr

= FS#
: IR

CONTROL -

10X10 E-PP
300 (TYP 2)

52/20

DAMPER

28X24

(TYP2)=.
= =

CFM

~CONTROL
DAMPER

LAIRFLOW

STATION

MEASUREMENT

16X14+

I

|

jl

16X12 8-SR
300 (TYP 4)

G

= —16x14 I
®

= 16X128SR BT

300 (TYP 4) :

T sty
: i =

¥

16X12 S-SR
550 (TYP 3)
24018 i
0
ol GO
% o1—24/18

L 4
—_
I~
S
—
R

= TU-1-26
S L
TUA-27 ¢\ —18/14
| 1 1E) )

5™

85 S-LD-1
225 (TYP 6)

“

Grcriie 5
B

HVAC DUCTWORK LEVEL 1 - AREA B

1 1/8" = 1-0"

S

VFD-F-2-6
VED-F-2-5

- VFD-F-2-4

%

;\ﬁﬁ\\\ﬁ;&g& SRS
R EEE—

GENERAL NOTES:

1. EXPOSED DUCTWORK LOCATED ABOVE GALLERY SPACES
SHALL BE INSULATED DOUBLE WALL ROUND AND FLAT
OVAL TYPE. DIMENSIONS ON PLANS REFER TO INTERNAL
CLEAR DIMENSIONS. OUTER DUCTWORK SHALL BE SIZED
TO ACCOMMODATE INNER DIMENSIONS AND INSULATION

THICKNESS.

2. EXPOSED DUCTWORK AND ALL ASSOCIATED
APPURTENANCES, INCLUDING EQUIPMENT AND GRILLES /
DIFFUSERS SHALL BE PAINTED BLACK TO MATCH THE
CEILING. REFER TO ARCHITECTURAL PLANS AND
SPECIFICATIONS FOR MORE INFORMATION.

KEY NOTES:

1. CONTINUOUS LINEAR FLOOR GRILLE ABOVE RECESSED
ELECTRIC BASEBOARD HEATER. PROVIDE CONTINUOUS
SECTION, PROVIDE MITERED CORNER, AND VERIFY ALL

DIMENSIONS IN FIELD.

2. POWER AND CONTROL MODULE SERVING FLOOR
HEATERS. LOCATE WITHIN FLOOR TRENCH ADJACENT TO
FLOOR HEATERS. DAISY CHAIN CONTROL WIRING
BETWEEN FLOOR HEATERS. REFER TO MANUFACTURERS
INSTRUCTIONS FOR INSTALLATION AND WIRING.

3. LINEAR RETURN WITH PLENUM SERVING DISPLAY.
4. TERMINAL UNIT SERVING FUTURE THEATER.

5. OPEN ENDED DUCT WITH WIRE MESH SCREEN. BALANCE

TO CFM INDICATED.

6. TRANSFER DUCT. REFER TO DETAIL 9/M-601.
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KEY NOTES:

1. OPEN ENDED DUCT WITH WIRE MESH SCREEN. BALANCE T e
TO CFM INDICATED. TEL. 910.790.3111 FAX. 910.790.9901

WWW.LS3P.COM

NEWCOMB |
&BOYD |

10Q S-LD-2 5425 Page Road

2. TRANSFER DUCT. REFER TO DETAIL 9/M-601.
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GENERAL NOTES:

1. EXPOSED DUCTWORK LOCATED ABOVE GALLERY SPACES
SHALL BE INSULATED DOUBLE WALL ROUND AND FLAT
OVAL TYPE. DIMENSIONS ON PLANS REFER TO INTERNAL
CLEAR DIMENSIONS. OUTER DUCTWORK SHALL BE SIZED
TO ACCOMMODATE INNER DIMENSIONS AND INSULATION
THICKNESS.

THE LINE SHOWN ABOVE IS EXACTLY
ONE INCH LONG AT THIS SHEETS
ORIGINAL PAGE SIZE

m

Copoe Faor Development

2. EXPOSED DUCTWORK AND ALL ASSOCIATED
APPURTENANCES, INCLUDING EQUIPMENT AND GRILLES /
DIFFUSERS SHALL BE PAINTED BLACK TO MATCH THE
CEILING. REFER TO ARCHITECTURAL PLANS AND
SPECIFICATIONS FOR MORE INFORMATION.

KEY NOTES:
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GENERAL NOTES:

1. EXPOSED DUCTWORK LOCATED ABOVE GALLERY SPACES
SHALL BE INSULATED DOUBLE WALL ROUND AND FLAT
OVAL TYPE. DIMENSIONS ON PLANS REFER TO INTERNAL
CLEAR DIMENSIONS. OUTER DUCTWORK SHALL BE SIZED
TO ACCOMMODATE INNER DIMENSIONS AND INSULATION
THICKNESS.
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2. EXPOSED DUCTWORK AND ALL ASSOCIATED
APPURTENANCES, INCLUDING EQUIPMENT AND GRILLES /
DIFFUSERS SHALL BE PAINTED BLACK TO MATCH THE
CEILING. REFER TO ARCHITECTURAL PLANS AND
SPECIFICATIONS FOR MORE INFORMATION.
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gﬁfﬁ OUTSIDE AIR SUPPLY SIDE
s93 OUTSIDE AIR SUPPLY FAN (NOTE 14) FILTERS ENERGY RECOVERY WHEEL (NOTE 4) COOLING COIL (NOTE 12) HOT WATER HEATING COIL (NOTE 12)
R CONDITIONS OF | CONDITIONS MOTOR EAT °F LAT °F CHILLED EAT °F LAT °F CONTROL HOT CONTROL
L 420 NO. OPERATION - - CFM | MAXIMUM | FAN |ESP. IN.WG [ MINIMUM MAXIMUM TYPE DEPTH, | CFM TOTAL CFM | WATER VALVE CFM WATER | EAT | LAT | VALVE
¥5 os | we | NOTE13)| RPM TYPE (NOTE 2) HP BRAKE HP (NOTE 3) INCHES ENERGY DB | WB | DB | WB |(NOTE5)| GPM DB | WB | DB | WB TYPE | (NOTE10) | GPM °F | °F TYPE
(NOTE 1) (PERFAN) | (PERFAN) EFFECTIVENESS (NOTE 6) (NOTE 7) (NOTE 11) (NOTE 7)
ERU-R-1 | SUMMERDESIGN | 95 | 77 23,000 3,000 P-AF 2 7.5(7FANS) | 54 (7FANS) | P (MERV 8/ 15) , 23,000 62.84% 950 | 77.0 | 822 | 69.5 | 23,000 | 2842 | 950 | 77.0 | 522 | 52.0 2 23,000 - - - -
E WINTER DESIGN | 15 10 23,000 3,000 P-AF 2 7.5(7FANS) | 54 (7FANS) | P (MERV 8/ 15) , 23,000 66.00% 15.0 | 10.0 | 495 | 39.5 | 23,000 - - - - 23,000 67.1 15 | 55.3 2
ENERGY RECOVERY UNIT SCHEDULE CONTINUED
EXHAUST SIDE
OUTSIDE AIR EXHAUST FAN (NOTE 14) FILTERS ENERGY RECOVERY WHEEL (NOTE 9) VIBRATION ISOLATION
CONDITIONS OF | CONDITIONS FAN MOTOR EAT °F
NO. OPERATION - - CFM | MAXIMUM | TYPE | ESP.IN.WG | MINIMUM | MAXIMUM | TYPE | DEPTH, CFM MIN. STATIC NOTES
’ > | (NOTE13) | RPM | (NOTE1) | (NOTE 8) HP BRAKE | (NOTE 3) IN. DB WB TYPE | DEFLECTION
DB | WB (PERFAN) | (PER FAN) IN.
ERU-R-1 | SUMMERDESIGN | 95 | 77 23,000 3,000 P - AF 3 7.5 (5FANS) [53(5FANS)|P-MERVS| 2 23,000 75.0 64.0 SC 1.5
] WINTER DESIGN | 15 10 23,000 3,000 P - AF 3 7.5 (5FANS) [53(5FANS)| P-MERVS| 2 23,000 70.0 53.0 sC 1.5
1. FAN TYPE: 3. FILTER TYPE: 6. CHILLED WATER BASED ON 44°F EWT AND MAXIMUM 18' WPD. 10. MAXIMUM 0.20" WG APD.
FAN: WHEEL: P PLEATED . _
C DWDI CENTRIFUGAL AF AIRFOIL 7. CONTROL VALVE TYPE: 11. HOT WATER BASED ON 140°F EWT AND MAXIMUM 6' WPD.
P PLUG FC FORWARD-CURVED 4. OUTSIDE AIR SUPPLY SIDE OF ENERGY 2 2-WAY
M MIXED-FLOW Bl BACKWARD-INCLINED RECOVERY WHEELS SHALL HAVE MAXIMUM 3 3-WAY 12. PROVIDE COOLING AND HEATING COIL CONNECTIONS THROUGH SIDE OF UNIT.
0.85" WG APD.
2. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING, 8. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING 13. CFM DOES NOT INCLUDE PURGE FOR WHEEL.
ENERGY RECOVERY WHEELS, OR HEATING AND COOLING COILS, 5. MAXIMUM 500 FPM COIL FACE VELOCITY AND OR ENERGY RECOVERY WHEELS, BUT DOES INCLUDE FILTERS.,
BUT DOES INCLUDE FILTERS. MAXIMUM 0.85" WG COOLING COIL APD 14. PROVIDE VARIABLE FREQUENCY DRIVE FOR FAN MOTOR.
9. EXHAUST SIDE OF ENERGY RECOVERY WHEELS SHALL
HAVE MAXIMUM 0.50" WG APD. 15. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
AIR HANDLING UNIT SCHEDULE
FAN COOLING COIL HUMIDIFIER VIBRATION ISOLATION
MOTOR MAXIMUM EAT °F LAT °F CONTROL
AREA ESP. IN. CHILLED VALVE CAPACITY MIN. STATIC
SERVED TYPE MAXIMUM |  TYPE | WG (NOTE | MINIMUM | MAXIMUM | MINIMUM CFM WATER GPM TYPE LB/H DEFLECTION,
NO. (NOTE 1) | (NOTE2) | CFM RPM (NOTE 3) 4) HP BRAKE HP| OACFM | (NOTE 5) (NOTE 6) DB WB DB WB | (NOTE 7) TYPE (NOTES 8-10) (NOTES 9)| TYPE IN. NOTES
AHU-R-1 | MUSEUM | DT-HZ-WV | 42,000 1,750 P-AF 3.0 4@20 |4@1523| 12,000 42,000 178 69.0 | 62.0 51.9 51.9 2 A 264 SC 1.5 11-14
AHU-R-2 | LIBRARY | DT-HZ-W | 35,000 3,500 P-AF 3.0 4@20 |4@1365] 11,000 35,000 89.3 66.2.0 | 57.6 51.6 50.9 2 A 96 SC 1.5 11-14
NOTES:
1. DESIGN CONDITIONS: 3. FAN TYPE: 8. TYPE:
SUMMER WINTER FAN: WHEEL: A ELECTRIC
OUTSIDE 93.3°F DB, 78.5°F WB 23.2°F P PLENUM AF  AIRFOIL
LIBRARY 75°F DB, 50% RH 70°F 9. HUMIDIFIER SELECTION SHALL PROVIDE COMPLETE ABSORPTION OF STEAM INTO THE
GALLERIES 72°F DB, 55% RH 70°F 4. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING, PLENUMS, DIFFUSER SECTION,  AIR-STREAM PRIOR TO CONTACT WITH DOWNSTREAM COMPONENTS.
OFFICES 75°F DB, 50% RH 70°F OR UNIT MOUNTED HEATING AND COOLING COILS, BUT DOES INCLUDE FILTERS.
ELECTRICAL ROOMS 80°F DB 50°F 10. PROVIDE OUTDOOR RATED ENCLOSURE FOR HUMIDIFIER. BASIS OF DESIGN IS
MECHANICAL SPACES 80°F DB 50°F 5. MAXIMUM FOR VARIABLE VOLUME UNITS: 550 FPM COIL FACE VELOCITY, .2" WG APD. DRISTEEM RX SERIES.
COMMUNICATION ROOMS 78°F DB 70°F
ELEVATOR MACHINE ROOMS 80°F DB 50°F 6. CHILLED WATER BASED ON 44°F EWT, 58°F LWT AND MAXIMUM 18' WPD. 11. PROVIDE VARIABLE FREQUENCY DRIVES.
2. TYPE: 7. CONTROL VALVE TYPE: 12. REFER TO THE ELECTRICAL DRAWINGS FOR EQUIPMENT ELECTRICAL
DT DRAW-THROUGH 2 2-WAY CHARACTERISTICS.
VW  VARIABLE VOLUME
C HZ HORIZONTAL 13. PRE-FILTER: PLEATED, MERV 8
14. FILTER: VARICAL VXL CARTRIDGE, MERV 14
PUMP SCHEDULE
MINIMUM MOTOR VIBRATION ISOLATION
TYPE TOTAL DYNAMIC | EFFICIENCY, MINIMUM | MAXIMUM MINIMUM STATIC | INERTIA
NO. SERVICE (NOTE 1) GPM HEAD, FT. WG % RPM HP BRAKEHP| TYPE | DEFLECTION,IN. | BASE NOTES
ACHP-1-1 CHILLED WATER E 630 85 80 1800 20 16.6 FS 0.75 Y 2,3
ACHP-1-2 CHILLED WATER E 630 85 80 1800 20 16.6 FS 0.75 Y 2,3
PHWP-1-1 | PRIMARY HEATING WATER | 150 45 76 3600 5 3.0 SH 0.75 N 3
PHWP-1-2 | PRIMARY HEATING WATER | 150 45 76 3600 5 3.0 SH 0.75 N 3
— SHWP-1-1 | SECONDARY HEATING WATER E 150 55 75 3600 5 2.7 FS 0.75 Y 2,3
SHWP-1-2 | SECONDARY HEATING WATER E 150 55 75 3600 5 2.7 FS 0.75 Y 2,3
NOTES:
1. TYPE:
| INLINE
E  END-SUCTION
2. PROVIDE VARIABLE FREQUENCY DRIVE.
3. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
AIR-COOLED CHILLER SCHEDULE
B CAPACITY, MAXIMUM EVAPORATOR VIBRATION ISOLATION
TONS POWER INPUT
(NOTES 1 & | KWATFULL | MINIMUM | MINIMUM | EWT | LWT MAXIMUM PRESS. MINIMUM STATIC | VIBRATION
NO. 2) LOAD EER IPLV °F | °F |GPM DROP, FT. WG NOTES TYPE | DEFLECTION, IN. BASE
ACH-R-1 150 168.4 10.75 17.2 58 | 44 | 258 29.4 3 LS 2.5 N
ACH-R-2 150 168.4 10.75 17.2 58 | 44 | 258 29.4 3 LS 2.5 N
NOTES:
1. CAPACITY BASED ON 95°F AMBIENT TEMPERATURE.
2. PROVIDE LOW AMBIENT OPERATION DOWN TO 30°F.
3. REFER TO THE ELECTRICAL DRAWINGS FOR EQUIPMENT ELECTRICAL CHARACTERISTICS.
BOILER SCHEDULE
OPERATING MINIMUM HOT WATER
TYPE | OUTPUT, | PRESSURE, | TURNDOWN | EFFICIENCY, |EWT |LWT
NO. (NOTE 1) MBH PSIG RATIO % (NOTE3) | °F | °F |GPM FUEL NOTES
B-1-1 C-H 960 125 20:1 06 110 | 140 | 67 |[NATURAL GAS 3
B-1-2 C-H 960 125 20:1 06 110 | 140 | 67 |[NATURAL GAS 3
NOTES:
1. TYPE:
C  CONDENSING - H HOTWATER
A 2. PER THE TEST PROCEDURES AND CONDITIONS REQUIRED IN THE NORTH CAROLINA ENERGY
CONSERVATION CODE-2018
3. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
4. GAS PRESSURE 4-14" W.G.
5. WATER PRESSURE DROP: 3 PSIG @ 100 GPM
z
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| |
FAN SCHEDULE TERMINAL UNIT SCHEDULE - SUPPLY TERMINAL UNIT SCHEDULE - EXHAUST
- EEH TYPE STATIC MOTOR VIBRATION ISOLATION PRIMARY CFM HOT WATER COIL TYPE PRIMARY CFM
uEy (NOTES 1 PRESSURE, | MAXIMUM [ MINIMUM | MAXIMUM | DRIVE MINIMUM STATIC | VIBRATION PIPE NO. | (NOTE 1) MAXIMUM MINIMUM
§§§ NO. AREA SERVED & 2) CFM IN.WG RPM HP BRAKE HP | (NOTE 2) TYPE DEFLECTION, IN. BASE NOTES TYPE COOLING HEATING | CAPACITY GPM RUNOUT ETU-1-1 CV 1475 1475
§§§ EF-1-1 LOADING DOCK | 1,400 0.25 950 1 0.2 D FS 0.75 N 34 NO. (NOTE 1) | SYSTEM | MAXIMUM | MINIMUM | MAXIMUM |MBH (NOTE 2) | (NOTE 3) | SIZE, IN. NOTES ETU-2-1 cV 1150 1150
I g%% F-1-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-1 VV-R AHU-R-2 175 95 55 1.8 0.5 0.75" ETU-3-1 cV 250 250
25 F-1-2 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-2 V-R-D | AHU-R-2 900 180 450 14.6 1.0 0.75" ETU-3-2 cV 675 675
F-1-3 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-3 VV-R AHU-R-2 1500 450 450 14.6 1.0 0.75" ETU-3-3 cV 250 250
F-14 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-4 VV-R AHU-R-2 680 205 205 6.6 0.5 0.75"
E F-2-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-5 WW-R-D | AHU-R-2 2100 420 1050 34.0 2.3 0.75"
F-2-2 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-6 WW-R-D | AHU-R-2 1800 360 900 29.2 2.0 0.75"
F-2-3 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-7 VV-R AHU-R-2 175 55 55 1.8 0.5 0.75"
F-24 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-8 VV-R AHU-R-2 400 120 120 3.9 0.5 0.75" Copoe Faor Development
F-2-5 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-9 W-R-D | AHU-R-2 1400 280 700 22.7 1.6 0.75"
F-2-6 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-10 W-R AHU-R-2 130 40 40 1.3 0.5 0.75"
F-3-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-11 W-R-D | AHU-R-2 800 160 400 13.0 0.9 0.75"
F-3-2 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-12 VW-R AHU-R-2 300 90 90 2.9 0.5 0.75"
F-3-3 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-13 W-R-D | AHU-R-1 1005 205 505 16.4 1.1 0.75"
F-3-4 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-14 VW-R AHU-R-1 920 280 280 9.1 0.6 0.75"
F-3-5 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-13 VW-R AHU-R-1 855 260 260 8.4 0.6 0.75"
F-3-6 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-16 VW-R AHU-R-1 520 160 160 5.2 0.5 0.75"
— F-4-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-17 VV-R AHU-R-1 520 160 160 5.2 0.5 0.75"
F-4-2 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-18 VV-R AHU-R-1 225 70 70 23 0.5 0.75" VL'.’L‘M”.SSISJ F,'\:';.';TS.I ﬁﬂ)ﬂ:ﬁﬂ&
F-4-3 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-19 VV-R-D AHU-R-1 915 185 460 14.9 1.0 0.75" TEL. 910.790.3111 FAX. 910.790.9901
F44 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-20 VV-R AHU-R-1 600 180 180 5.8 0.5 0.75" WWW.LS3P.COM
F4-5 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-21 VV-R AHU-R-1 1000 300 300 9.7 0.7 0.75" MEWOOMR e o
F4-6 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-22 CV-R AHU-R-1 475 475 475 15.4 1.1 0.75" 2BROVD L
F-5-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-23 VV-R AHU-R-1 1200 360 360 11.7 0.8 0.75" 5425 Page Road )
F-5-2 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-24 VV-R AHU-R-1 1000 300 300 9.7 0.7 0.75" Suite 215
F53 | PARKINGDECK | A 4,700 0.25 1,800 2 19 D SH 0.75 N 3,4 TU-1-25 W-R | AHU-R-1 | 1200 360 360 11.7 0.8 0.75" D te Teaeis
F-5-4 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3, 4 TU-1-26 W-R-D AHU-R-1 1650 330 825 26.7 1.8 0.75" NB Contact: Brandon R. Nevin
F-5-5 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-27 W-R-D | AHU-R-1 1350 270 675 21.9 1.5 0.75" Newcorh & SI;E,‘L’”‘LLSE’
F-5-6 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-28 W-R AHU-R-1 2000 600 600 19.4 1.3 0.75" Firm Lic. #F-0312
D F-6-1 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-1-29 VW-R AHU-R-1 2200 660 660 21.4 1.5 0.75"
F-6-2 PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-2-1 W-R-D | AHU-R-2 0 0 0 0.0 0.5 0.75" .
F-6-3 | PARKING DECK A 4,700 0.25 1,800 2 1.9 D SH 0.75 N 3,4 TU-2-2 W-R-D | AHU-R-2 465 95 235 7.6 0.5 0.75" @\\“‘l\.k\?&éﬁé;‘;%,
TU-2-3 W-R-D | AHU-R-2 1240 250 620 20.1 1.4 0.75" §~§j # #%%,ﬂ
NOTES: TU-24 W-R-D | AHU-R-2 1040 210 520 16.8 1.2 0.75" s/ 'oggfiafgsom{ Z
— TU-2-5 VV-R AHU-R-2 625 190 190 6.2 0.5 0.75" = i oas; |
1. TYPE; TU-2-6 VV-R AHU-R-2 250 75 75 24 0.5 0.75" e ieE
| INLINE TU-2-7 VV-R AHU-R-2 400 120 120 3.9 0.5 0.75" 2% é‘??:@_r_ﬁ_%%?:--"*‘*;s“
A AXIAL TU-2-8 W-R | AHU-R-2 880 265 265 8.6 0.6 0.75" 1 ACKSON S
2. DRIVE: el - A : : : AN
D DIRECT TU-2-9 W-R-D | AHU-R-2 800 160 400 13.0 0.9 0.75" Signed on ©:5/25/20:03
3. PROVIDE VARIABLE FREQUENCY DRIVE. TU-2-10 W-R-D | AHUR-2 | 450 90 225 7.3 0.5 0.75" using & Digital Signature.
4. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS. TU-2-11 W-R | AHU-R-2 150 45 45 15 0.5 0.75" ELECTRONIC DRAWINGS AND DOGUMENTATIONMAY |
TU-2-12 VV-R AHU-R-2 700 210 210 6.8 0.5 0.75" O B ERMISSION FROM LS9 ASSOOATES LTD. |
TU-2-13 W-R | AHU-R-2 600 180 180 58 0.5 0.75" =
TU-2-14 VWV-R AHU-R-2 260 80 80 26 0.5 0.75"
TU-2-15 VWV-R AHU-R-2 1600 480 480 15.6 1.1 0.75"
TU-2-16 VWV-R AHU-R-2 300 90 90 29 0.5 0.75"
DUCTLESS SPLIT SYSTEM SCHEDULE ELECTRIC FLOOR HEATER SCHEDULE TU-2-17 W-R | AHU-R-2 325 100 100 3.2 0.5 0.75"
COOLING (NOTE 4) TYPE | MINIMUMACTIVE | MINIMUM CAPACITY TU-2-18 WR | AHUR2 | 375 115 115 3.7 0.5 0.75"
INDOOR UNIT SENSIBLE TOTAL NO. (NOTE 1) LENGTH (FT.) (KW) NOTES TU-2-19 VV-R-D AHU-R-2 1215 245 610 19.8 1.4 0.75"
TYPE NOMINAL CFM | CAPACITY, | CAPACITY, | MINIMUM FH-1-1 W 8 2 3 TU-2-20 W-R-D | AHU-R-2 1575 315 790 25.6 1.8 0.75"
NO. AREA SERVED (NOTE 2) (NOTE 3) MBH MBH EER NOTES FH-1-2 W 8 2 3 TU-2-21 VV-R AHU-R-2 500 150 150 4.9 0.5 0.75"
SSAC-1-1 | ELEVATOR MACHINE ROOM AC 600 19.0 22.0 13.4 4,5 FH-1-3 W 8 2 3 TU-2-22 W-R-D | AHU-R-2 2160 435 1080 35.0 2.4 0.75"
SSAC-1-2 MAIN COMM. ROOM AC 600 19.0 22.0 13.4 4,5 FH-1-4 W 6 2 3 TU-2-23 W-R-D | AHU-R-2 1890 380 945 30.6 2.1 0.75"
C SSAC-1-3 EM ELEC RM AC 600 19.0 220 13.4 4,5 FH-1-5 W 8 2 3 TU-2-24 VV-R AHU-R-1 200 60 60 1.9 0.5 0.75"
SSAC-1-4 MAIN ELEC ROOM AC 1,200 34.3 48.0 15.1 4,5 FH-1-6 W 6 2 3 TU-2-25 VW-R-D | AHU-R-1 1480 300 740 24.0 1.6 0.75"
SSAC-2-1 LEVEL 2 COMM AC 600 19.0 220 13.4 4,5 FH-1-7 W 6 2 3 TU-2-26 VV-R AHU-R-1 450 135 135 4.4 0.5 0.75"
SSAC-3-1 LEVEL 3 COMM AC 600 19.0 220 13.4 4,5 FH-1-8 W 6 2 3 TU-2-27 VV-R AHU-R-1 675 205 205 6.6 0.5 0.75"
SSAC-3-2 LEVEL 3 ELEC RM AC 810 25.0 36.0 10.8 4,5 FH-1-9 W 6 2 3 TU-2-28 VV-R AHU-R-1 450 135 135 4.4 0.5 0.75"
FH-1-10 W 6 2 3 TU-2-29 VWV-R AHU-R-1 1200 360 360 11.7 0.8 0.75"
NOTES: FH-1-11 W 8 2 3 TU-2-30 W-RD | AHU-R-1 2000 400 1000 32.4 2.2 0.75" (b
1. DESIGN CONDITIONS: 4. INTEGRAL CONDENSATE PUMP. FH-1-12 w 6 2 3 TU-21 WRD | AHURA | 1850 370 925 30.0 2.1 0.75" O
SUMMER FH-1-13 W 6 2 3 TU-3-1 VW-R AHU-R-1 175 55 55 1.8 0.5 0.75" (4+]
5. REFER TO THE ELECTRICAL DRAWINGS FOR FH-1-14 v, 8 2 3 TU-3-2 VWV-R AHU-R-1 120 40 40 1.3 0.5 0.75" o
gtgg.:.DRIIECAL ooms gg;T:oEBDB, 76.3°F WB EQUIPMENT ELECTRICAL CHARACTERISTICS. FH-1-15 W 8 2 3 TU-3-3 VW-R-D AHU-R-1 1200 240 600 19.4 13 0.75" O - §
MECHANICAL SPACES 80°F DB 6. MAXIMUM REFRIGERANT PIPE LENGTH OF FH-1-16 W 8 2 3 TU-3-4 W-RD | AHUR-A 750 150 375 12.2 0.8 0.75" 3 <
— ELEVATOR MACHINE ROOMS 80°F DB 492FT. FH-1-17 W 4 1 3 TU-3-5 W-RD | AHU-R-1 490 100 245 7.9 0.5 0.75" — & S
FH-1-18 W 8 2 3 TU-3-6 VV-R AHU-R-1 250 75 75 24 0.5 0.75" (S O R
- FH-1-19 W 4 1 3 TU-3-7 VW-R-D | AHU-R-1 800 160 400 13.0 0.9 0.75" O = z 5
2. R:PE- COOLING ONLY FA-1-20 W 8 > 3 TU-3-8 W-R | AHU-R-1 105 35 35 1.1 0.5 0.75"  — O S "
FH-1-21 W 8 2 3 TU-3-9 VW-R-D | AHU-R-1 300 60 150 4.9 0.5 0.75" o = S
3. INDOOR UNIT CFM BASED ON MEDIUM FAN SPEED. FH-1-22 W 8 2 3 TU-3-10 VV-R AHU-R-1 1360 410 410 13.3 0.9 0.75" Ll Q g g
NOTES: TU-3-11 VV-R AHU-R-1 1160 350 350 11.3 0.8 0.75" n- © = 2
- TU-3-12 VV-R AHU-R-1 1320 400 400 13.0 0.9 0.75" GE=< -
1. TYPE; TU-3-13 VW-R-D | AHU-R-1 975 195 490 15.9 1.1 0.75"
, pry RECESSED FLOORHEATER TU-3-14 W-RD | AHUR1 | 975 195 490 159 K 0.75" Pl il
3. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL TU=3-15 VWR AHU-R-1 875 265 265 8.6 0.6 0.75°
CHARACTERISTICS. TU-3-17 W-R-D | AHU-R-1 1500 300 750 24.3 1.7 0.75"
B TU-3-18 W-R-D | AHU-R-1 520 105 260 8.4 0.6 0.75"
TU-3-19 VWV-R AHU-R-1 180 55 55 1.8 0.5 0.75"
TU-3-20 W-R-D | AHU-R-1 520 105 260 8.4 0.6 0.75"
AIR CURTAIN SCHEDULE ELECTRIC UNIT HEATER SCHEDULE TU-3-21 W-RD | AHU-R-1 1590 320 795 25.8 1.8 0.75"
NORMAL MINIMUM MOUNTING | UNIT WIDTH CAPACITY, TU-3-22 W-R-D | AHU-R-1 1600 320 800 25.9 1.8 0.75"
NO. AREA SERVED CFM MOTORHP | HEIGHT (FT) (FT) NOTES TYPE | kW (NOTE | NOMINAL TU-3-23 VV-R AHU-R-1 290 90 90 2.9 0.5 0.75"
AC-3-1 VESTIBULE M332 2,252 1@ 1/5 8 6 1,2 NO. AREA SERVED (NOTE 1) 2) CFM NOTES TU-3-24 VV-R AHU-R-1 225 70 70 2.3 0.5 0.75"
) UH-1-1 FIRE PUMP W 2 150 3 TU-3-25 VV-R AHU-R-1 590 180 180 5.8 0.5 0.75"
NOTES: UH-1-2  [EXIT PASSAGEWAY C111 W 2 150 3
UH-1-3 STAIR S1 W 1.5 100 3 NOTES:
1. REFER TO ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS. UH-3-1 VESTIBULE L237 W 156 100 3
2. PROVIDE CONTACTOR SWITCH AT EXTERIOR DOOR THAT SHALL ENERGIZE AIR CURTAIN FAN 1. TYPE:
WHEN OPEN. NOTES: W  VARIABLE VOLUME - R REHEAT
] - CV  CONSTANT VOLUME - D  DUAL MAX —
1 WPE'WALL 2. CAPACITY BASED ON 55°F EAT FOR VV-R UNITS.
2. BASED ON 60°F EAT.
3. REFER TO THE ELECTRICAL DRAWINGS FOR EQUIPMENT ELECTRICAL 3. HOT WATER BASED ON 140°F EWT, 110°F LWT, AND MAXIMUM 3' WPD.
CHARACTERISTICS. 4. SEE SPECIFICATIONS FOR AHRI TESTING/CERTIFICATION REQUIREMENTS AND SUPPLEMENTAL SOUND ATTENUATION REQUIREMENTS. FOR TERMINAL UNITS WHERE THE SOUND POWER
LEVEL FIELDS OF THE SCHEDULE ABOVE ARE LEFT BLANK, THE MAXIMUM ALLOWABLE SOUND POWER LEVELS IN dB @ 10 pW, SHALL BE OF THE FOLLOWING LEVELS:
HYDRONIC UNIT HEATER SCHEDULE OCTAVE BAND
2 3 4 SHEET NAME:
TYPE | CAPACITY, MBH NOMINAL CASING RADIATED, LESS THAN 400 CFM 58 58 54
NO. AREA SERVED (NOTE 1) (NOTE 2) GPM CFM NOTES CASING RADIATED. 400 CFM TO 700 CFM 62 62 58 HVAC SCHEDULES
UH-1-4 LOADING DOCK CH 32 4.5 1,100 CASING RADIATED, 700 CFM OR MORE 64 64 59
A DISCHARGE, LESS THAN 400 CFM 62 59 61
DISCHARGE, 400 CFM TO 700 CFM 70 67 64
NOTES: DISCHARGE, 700 CFM OR MORE 70 68 68
1. TYPE: LEVELS BASED ON MAXIMUM PRIMARY CFM AND MINIMUM DIFFERENTIAL STATIC PRESSURE OF 1" WG FOR VV AND CV UNITS. ORIG 2023.05.22
CH CEILING HUNG SUBMISSION:
2. BASED ON 60°F EAT. 5. DIFFERENTIAL STATIC PRESSURE DROP ACROSS COMPLETE ASSEMBLY, INCLUDING HEATING COIL, FOR ALL UNITS SHALL NOT EXCEED 0.3" WG APD.
3. REFER TO THE ELECTRICAL DRAWINGS FOR EQUIPMENT ELECTRICAL
- CHARACTERISTICS. 6. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
<
5 7. THE DRAWINGS INDICATE THE DESIGN INTENT TO PROVIDE ACCESS TO HEATING COILS, CONTROL PANELS, AND ACCESS DOORS. IF TERMINAL UNITS PROVIDED ARE CONFIGURED
5 DIFFERENTLY, THE ACCESS REQUIREMENTS SHALL BE ADJUSTED IN THE FIELD. SHEET:
% 8. INCLUDE NH ISOLATORS (0.25 IN. MINIMUM STATIC DEFLECTION) FOR ALL TERMINAL UNITS LOCATED WITHIN GALLERY SPACES. M '502
% |
1 2 3 4 | 5 6 PERMIT SET
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SEISMIC AND WIND LOAD DESIGN REQUIREMENTS FOR MECHANICAL SYSTEMS

A.  EQUIPMENT, APPLIANCES AND SUPPORTS (INCLUDING ROOF CURBS AND ROOF RAILS) EXPOSED TO WIND SHALL BE DESIGNED AND INSTALLED TO RESIST THE
WIND PRESSURES DETERMINED IN ACCORDANCE WITH THE INTERNATIONAL BUILDING CODE. WHERE SEISMIC RESTRAINT IS REQUIRED, THE MORE DEMANDING
FORCE OF WIND AND SEISMIC MUST BE USED. SEE SEISMIC INFORMATION CONTAINED IN THE STRUCTURAL DRAWINGS FOR SITE SPECIFIC INFORMATION ON
SEISMIC DESIGN CATEGORY AND ADDITIONAL SUPPORTING INFORMATION.

B. SEE COMPONENT/SYSTEM SCHEDULE BELOW FOR SPECIFIC COMPONENT IMPORTANCE FACTOR DESIGNATIONS AND SEISMIC DESIGN CRITERIA.
USE SEISMIC DESIGN CATEGORY TABLE BELOW TO DETERMINE SEISMIC RESTRAINT REQUIREMENTS FOR EACH COMPONENT/SYSTEM.

FOR ALL COMPONENTS/SYSTEMS REQUIRING SEISMIC AND/OR WIND RESTRAINT, THE COMPONENT SUPPORTS AND ATTACHMENTS SHALL BE DESIGNED
(CALCULATIONS AND INSTALLATION DETAILS) AND STAMPED BY A REGISTERED PROFESSIONAL ENGINEER (SEISMIC AND/OR STRUCTURAL ENGINEER) WITH

AT LEAST FIVE YEARS OF SEISMIC DESIGN EXPERIENCE, LICENSED IN THE STATE OF THE JOB LOCATION. ALL RESTRAINING DEVICES SHALL HAVE A PREAPPROVAL
NUMBER FROM CALIFORNIA OSHPD OR SOME OTHER RECOGNIZED GOVERNMENT AGENCY SHOWING MAXIMUM RESTRAINT RATINGS.

E. WHERE SEISMIC RESTRAINT IS REQUIRED, FOUNDATION PADS NEEDED FOR INSTALLATION OF EQUIPMENT UNDER THIS CONTRACT MUST BE DESIGNED AND
STAMPED BY THE SEISMIC ENGINEER. DO NOT POUR ANY FOUNDATION PADS PRIOR TO THE RECEIPT OF AN APPROVED SEISMIC SUBMITTAL FROM THE
ENGINEER OF RECORD. ALL FOUNDATION PADS DESIGNED AS EXPANSIONS TO EXISTING PADS OR INSTALLED ON TOP OF EXISTING CONCRETE FLOOR
SYSTEMS SHALL BE DOWELED INTO THE EXISTING SYSTEMS.

F.  SEISMIC RESTRAINTS FOR DUCTWORK AND PIPING MUST BE SHOWN ON LAYOUT DRAWINGS SHOWING SPECIFIC RESTRAINT LOCATIONS ALONG WITH
ACCOMPANYING DETAILS AND CALCULATIONS PER THE SEISMIC ENGINEER.

G. AFTER INSTALLATION, MANUFACTURER'S TRAINED REPRESENTATIVE SHALL VERIFY THAT SEISMIC AND WIND RESTRAINTS ARE INSTALLED AND OPERATING
PROPERLY AND SHALL SUBMIT A CERTIFICATE SO STATING.

H. REFERTO ASCE 7-10 FOR SEISMIC INSTALLATION GUIDELINES.

J. CABLE RESTRAINTS SHALL BE INSTALLED SLIGHTLY SLACK SUCH THAT THEY DO NOT SHORT CIRCUIT VIBRATION ISOLATORS DURING NORMAL
OPERATION. SOLID, BRACKET SWAY BRACES SHOULD BE AVOIDED UNLESS PROPERLY COORDINATED WITH VIBRATION ISOLATORS TO AVOID SHORT CIRCUITING.

AIR DISTRIBUTION SCHEDULE

COMPONENT/SYSTEM IMPORTANCE FACTOR (Ip) SCHEDULE AND SEISMIC DESIGN INFORMATION

Ip=1.0 [ALL SYSTEMS] [AND COMPONENTS UNLESS NOTED OTHERWISE]

p=1.5 SYSTEMS AND COMPONENTS AS DESICRIBED IN THE ASCE 7 EDITION REQUIRED BY THE AHJ

SEISMIC DESIGN INFORMATION:

1. SITE CLASSIFICATION = D

2. RISK CATEGORY = llI

3. SEISMIC DESIGN CATEGORY = B

4. SHORT PERIOD DESIGN SPECTRAL ACCELERATION (SD1) = 0.11
5. LONG PERIOD DESIGN SPECTRAL ACCELERATION (SDS) = 0.167

0 ~N & O b~ ON

11. EXAMINATION

12.INSTALLATION

PRODUCT SPECIFICATIONS:

1. ACTION SUBMITTALS - PRODUCT DATA: FOR EACH TYPE OF PRODUCT.
a. DATA SHEET: INDICATE MATERIALS OF CONSTRUCTION, FINISH, AND MOUNTING DETAILS; AND PERFORMANCE DATA INCLUDING THROW AND DROP, STATIC-PRESSURE DROP, AND NOISE RATINGS.

. SELECTION OF GRILLES, REGISTERS AND DIFFUSERS SHALL BE BASED ON AIR INTRODUCED AT A 20°F TEMPERATURE DIFFERENTIAL.

. GRILLES AND REGISTERS WITH BORDERS SHALL HAVE FELT OR RUBBER GASKETS CEMENTED TO THE BACK FACE AND HOLDING SCREWS NOT OVER 18" ON CENTER AROUND THE PERIMETER.

. WALL-MOUNTED GRILLES AND REGISTERS LOCATED LESS THAN 7' ABOVE FINISHED FLOOR SHALL BE HEAVY DUTY, IMPACT-RESISTANT TYPE.

. DIFFUSERS IN LAY-IN CEILINGS SHALL LAY IN A NOMINAL 24" X 24" GRID OPENING AND SHALL BE FURNISHED WITHOUT EXPOSED FLANGES.

. INTERNAL PARTS OF DIFFUSERS SHALL BE DESIGNED SO THEY CAN BE ADJUSTED, REMOVED, AND ASSEMBLED WITHOUT SPECIAL TOOLS.

. DIFFUSERS SHALL HAVE ROUND NECKS OR SHALL BE PROVIDED WITH SQUARE-TO-ROUND COLLARS WHERE CONNECTED TO ROUND OR FLEXIBLE DUCT.

. FINISHES, UNLESS OTHERWISE SPECIFIED HEREIN:
a. ALUMINUM DIFFUSERS, GRILLES, AND REGISTERS: WHITE BAKED ENAMEL.
b. DIFFUSER FACES AND FRAMES: BAKED ENAMEL, COLOR SELECTED BY ARCHITECT.
c. DIFFUSERS INTERIOR: SAME AS FACE AND FRAME.
e. T-BAR SLOT DIFFUSERS: BAKED ENAMEL, COLOR SELECTED BY ARCHITECT. INTERIOR - FLAT BLACK.

9. GRILLES, REGISTERS AND DIFFUSERS SHALL BE PROVIDED WITH FRAMES, BORDERS, AND MOUNTING ATTACHMENTS FOR INSTALLATION IN THE ACTUAL WALL, SOFFIT, AND CEILING CONSTRUCTION IN WHICH INSTALLED.

a. INSTALL DIFFUSERS LEVEL AND PLUMB.

b. OUTLETS AND INLETS: DRAWINGS INDICATE GENERAL ARRANGEMENT OF DUCTS, FITTINGS, AND ACCESSORIES. AIR OUTLET AND INLET LOCATIONS HAVE BEEN INDICATED TO ACHIEVE DESIGN
REQUIREMENTS FOR AIR VOLUME, NOISE CRITERIA, AIRFLOW PATTERN, THROW, A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>