MECHANICAL SYMBOLS LIST

OHIO BUILDING DEPARTMENT NOTES

L AC-

1 TXF-1 EQUIPMENT SYMBOL

@ RISER SYMBOL

AIR DEVICES
X CEILING DIFFUSER SUPPLY
N CEILING DIFFUSER RETURN
EXHAUST GRILLE

DUCT ACCESSORIES

. |BD

{ j? BACKDRAFT DAMPER

VOLUME DAMPER W/ ACCESS DOOR

MOTORIZED DAMPER

% FIRE DAMPER
@ FsD

ZE FIRE AND SMOKE DAMPER
o
o DOOR UNDERCUT

CONTROLS AND SENSORS
ST (8 THERMOSTAT, SENSOR

@D SMOKE DETECTOR

DUCTWORK

—

NEW SHEET METAL DUCTWORK & SIZE

<] SUPPLY OR OUTSIDE AIR DUCT

] RETURN AIR DUCT

DUCTWORK TRANSITION

X K

SUPPLY DUCT ELBOW UP OR DOWN

RETURN DUCT ELBOW UP OR DOWN

{@ DUCT ELBOW WITH FIXED TURNING VANES

e

DUCT BRANCH TAKE-OFF

- FLEXIBLE DUCTWORK

MECHANICAL ABBREVIATIONS

AHU AIR HANDLING UNIT

BTU BRITISH THERMAL UNIT

CDS CEILING DIFFUSER SUPPLY
CDR CEILING DIFFUSER RETURN
CFM CUBIC FEET PER MINUTE

DN DOWN

EER ENERGY EFFICIENCY RATIO
ESP EXTERNAL STATIC PRESSURE
FC FLEXIBLE CONNECTION

GC GENERAL CONTRACTOR

HZ FREQUENCY

MC MECHANICAL CONTRACTOR
NC NOISE CRITERIA

RTU ROOFTOP UNIT

SEER SEASONAL ENERGY EFFICIENCY RATIO
VD VOLUME DAMPER

BOD BOTTOM OF DUCT

BOE BOTTOM OF EQUIPMENT

RTU ROOF TOP UNIT

EG EXHAUST GRILLE

TXF TOILET EXHAUST FAN

RG RETURN GRILLE

SG SUPPLY GRILLE

ACCU AIR COOLED CONDENSING UNIT
FR FURNACE

cC COOLING COIL

ALL WORK SHALL COMPLY WITH APPLICABLE SECTIONS OF OHIO BUILDING
CODE 2024, AND ALL RULES AND REGULATIONS OF THE DEPARTMENT OF
BUILDINGS TO DATE.

1. ALL HEATING AND COOLING LOADS CALCULATED PER ASHRAE/ACCA
183.

2. VENTILATION FOR ALL AREA SHALL COMPLY WITH OHIO MECHANICAL
CODE 2024, CHAPTER 4.

3. AS PER C408.2.5 OF INTERNATIONAL ENERGY CONSERVATION CODE
2021, CONSTRUCTION DOCUMENT SHALL REQUIRE THAT, WITHIN 90
DAYS AFTER THE DATE OF SYSTEM ACCEPTANCE, RECORD
DRAWINGS OF THE ACTUAL INSTALLATION BE PROVIDED TO THE
BUILDING OWNER OR THE DESIGNATED REPRESENTATIVE OF THE
BUILDING OWNER.

4. AS PER C408.3.2 OF INTERNATIONAL ENERGY CONSERVATION CODE
2021, CONSTRUCTION DOCUMENT SHALL REQUIRE THAT AN
OPERATING MANUAL AND A MAINTAINED MANUAL BE PROVIDED TO
THE  BUILDING OWNER WITHIN 90 DAYS AFTER THE DATE OF
SYSTEM ACCEPTANCE THE CONTRACTOR SHALL ENGAGE THE
SERVICES OF A PROFESSIONAL ENGINEER TO PROVIDE THE
REQUIRED SPECIAL INSPECTIONS AND TESTS.

5. TESTS WILL BE CONDUCTED UNDER DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT OR OTHER PERSON HAVING
NOT LESS THAN FIVE (5) YEARS EXPERIENCE SUPERVISING THE
INSTALLATION OF SUCH MECHANICAL SYSTEMS. THE TESTS WILL
SHOW COMPLIANCE WITH OHIO BUILDING CODE 2024, REQUIREMENTS
AS OUTLINES IN SECTION.

6. THE LICENSED PROFESSIONAL ENGINEER, ARCHITECT OR OTHER
PERSON HAVING NOT LESS THAN FIVE (5) YEARS EXPERIENCE
SUPERVISING THE INSTALLATION OF SUCH MECHANICAL SYSTEMS
AND CONDUCTING SUCH TESTS WILL FILE DOCUMENTATION AND
REPORTS OF TESTS THAT THE SYSTEM COMPLIES WITH THE
CONSTRUCTION DOCUMENTS AND APPLICABLE LAWS.

7. TESTS OF MECHANICAL SYSTEMS SHALL BE PERFORMED IN
ACCORDANCE WITH THE FOLLOWING SECTIONS OF OHIO MECHANICAL
CODE 2024 CHAPTER 4:

A. MECHANICAL VENTILATION - SECTION 403.

8. THE FOLLOWING WORK ITEMS, COMPONENTS, MATERIALS,
CAPACITIES, ETC. SHALL COMPLY WITH THE REFERENCED CODE OR
STANDARD:

STANDARDS OF HEATING - OHIO MECHANICAL CODE 2024.

DUCT CONSTRUCTION AND INSTALLATION-SECTION 603 OF OHIO
MECHANICAL CODE 2024.

AIR INTAKES, EXHAUSTS AND RELIEF-SECTION 401 OF OHIO
MECHANICAL CODE 2024.

AIR FILTERS -SECTION 605 OF OHIO MECHANICAL CODE 2024.
MANUAL AND AUTOMATIC FIRE AND SMOKE CONTROLS FOR AIR
DISTRIBUTION SYSTEMS -SECTION 513 OF OHIO MECHANICAL
CODE 2024.
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9. MINIMUM TEMPERATURE TO BE MAINTAINED IN OCCUPIED SPACES
DURING HEATING SEASON: 68 DEG. FAHRENHEIT.

10. A STATEMENT SHALL BE FILED BY THE OWNER OR TENANT IN
POSSESSION THAT THE VENTILATION SYSTEM WILL BE KEPT IN
CONTINUOUS OPERATION AT ALL TIMES DURING THE NORMAL
OCCUPANCY OF THE STRUCTURE AS REQUIRED BY OHIO
MECHANICAL CODE 2024 CHAPTER 4 SECTION 403.3. HVAC SYSTEM
SHALL BE BALANCED IN ACCORDANCE WITH GENERALLY ACCEPTED
ENGINEERING STANDARDS AS REQUIRED BY INTERNATIONAL ENERGY
CONSERVATION CODE 2021 SECTION 408.2.2.

12. REFER TO ARCHITECTURAL DRAWINGS FOR REQUIRED FIRE-RATED
WALL AND SMOKE WALL CONSTRUCTION AND LOCATION.

13. THESE PLANS ARE APPROVED ONLY FOR THE WORK INDICATED ON
THE APPLICATION SPECIFICATION SHEET. ALL OTHER MATTERS
SHOWN ARE NOT TO BE RELIED UPON OR TO BE CONSIDERED AS
EITHER BEING APPROVED OR IN ACCORDANCE WITH APPLICABLE
CODES.

14. INDOOR DUCT AND PLENUM INSULATION SCHEDULE; ( SECTION
230713)
A. CONCEALED, RECTANGULAR, ROUND AND FLAT-OVAL, SUPPLY-
RETURN, OUTDOOR-AND EXHAUST-AIR DUCT AND AIR PLENUM
INSULATION:
B. FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER
BOARD OR POLYOLEFIN WITH MINIMUM INSTALLED THERMAL
RESISTANCE AS FOLLOWS:

UNCONDITIONED SPACES WITHIN BUILDING: R-6
WITHIN BUILDING ENVELOPE ASSEMBLY: R-8

OUTSIDE OF BUILDING: R-8
MECHANICAL DRAWING LIST
MO001 MECHANICAL COVER SHEET
M002 MECHANICAL SPECIFICATIONS
M101 MECHANICAL FLOOR PLAN
M102 MECHANICAL ROOF PLAN
M201 MECHANICAL SCHEDULES
M301 MECHANICAL VENTILATION SCHEDULE (1 OF 2)
M302 MECHANICAL VENTILATION, SCHEDULE (2 OF 2)
M401 MECHANICAL DETAILS (1 OF 3)
M402 MECHANICAL DETAILS (2 OF 3)
M403 MECHANICAL DETAILS (3 OF 3)

OHIO CODES AND REGULATIONS

2024 OHIO BUILDING CODE

2021 OHIO ENERGY CODE

2017 OHIO FIRE/CODE

2021 INTERNATIONAL FUEL GAS CODE
2024 OHIO MECHANICAL CODE

2024 OHIO PLUMBING CODE

GENERAL NOTES

1.ALL APPLICABLE CODES, LAWS AND REGULATIONS GOVERNING OR
RELATING TO ANY PORTION OF THIS WORK ARE HEREBY INCORPORATED
INTO AND MADE A PART OF THESE SPECIFICATIONS, AND THEIR
PROVISIONS SHALL BE CARRIED OUT BY THE CONTRACTOR WHO SHALL
INFORM THE OWNER, PRIOR TO SUBMITTING A PROPOSAL, OF ANY WORK
OR MATERIALS WHICH VIOLATE ANY OF THE ABOVE LAWS AND
REGULATIONS. ANY WORK DONE BY THE CONTRACTOR CAUSING SUCH
VIOLATION SHALL BE CORRECTED BY THE CONTRACTOR.

2.BEFORE PROCEEDING WITH ANY WORK IN OCCUPIED OR USED AREAS,
THE CONTRACTOR SHALL APPLY TO OWNER FOR PERMISSION TO ENTER
SUCH AREAS. THE CONTRACTOR IS OBLIGED TO PERFORM HIS WORK
ONLY AT THE TIMES DESIGNATED BY OWNER. THERE WILL BE NO
ADDITIONAL COMPENSATION FOR THE WORK PERFORMED AFTER HOURS
OR ON OFF-DAYS WITHOUT PRIOR WRITTEN APPROVAL.

3.THE WORK IN THE BUILDING SHALL BE DONE WHEN AND AS DIRECTED,
AND IN A MANNER SATISFACTORY TO THE OWNER. THE WORK SHALL BE
PERFORMED SO AS TO CAUSE THE LEAST POSSIBLE INCONVENIENCE AND
DISTURBANCE TO THE PRESENT OCCUPANTS.

4. THE CONTRACTOR'S PROPOSAL FOR ALL WORK SHALL BE PREDICATED
ON THE PERFORMANCE OF THE WORK DURING REGULAR WORKING
HOURS. WHEN SO DIRECTED, HOWEVER, THE CONTRACTOR SHALL
INSTALL WORK IN OVERTIME AND THE ADDITIONAL COST TO BE CHARGED
THEREFORE SHALL BE ONLY THE "PREMIUM" PORTION OF THE WAGES
PAID.

5.CONTRACTOR SHALL ASCERTAIN THE APPROPRIATE METHOD FOR
BRINGING THE UNITS INTO AND THROUGH THE BUILDING TO POSITION
UNIT IN LOCATION SHOWN ON THE PLANS. WHERE NECESSARY,
EQUIPMENT SHALL BE SHIPPED FROM MANUFACTURER IN SECTIONS OF
SIZE SUITABLE FOR MOVING THROUGH RESTRICTIVE SPACES.
COORDINATE WITH BUILDING OWNER APPROPRIATE TIMES OF DAY SUCH
EQUIPMENT MAY BE MOVED THROUGH ALL AREAS.

6.REMOVAL AND RELOCATION OF CERTAIN EXISTING WORK WILL BE
NECESSARY FOR THE PERFORMANCE OF THE GENERAL WORK. ALL
EXISTING CONDITIONS CANNOT BE COMPLETELY DETAILED ON THE
DRAWINGS. THE CONTRACTOR SHALL SURVEY THE SITE AND INCLUDE
ALL CHANGES IN MAKING UP THE WORK PROPOSAL.

7.DISCONNECT, REMOVE AND/OR RELOCATE EXISTING MATERIAL,
EQUIPMENT AND OTHER WORK AS NOTED OR REQUIRED FOR PROPER
INSTALLATION OF NEW SYSTEM.

8.CONNECT NEW WORK TO EXISTING WORK IN NEAT AND APPROVED
MANNER. RESTORE EXISTING WORK DISTURBED WHILE INSTALLING NEW
WORK TO ACCEPTABLE CONDITION AS DETERMINED BY ARCHITECT.

9.PLAN INSTALLATION OF NEW WORK AND CONNECTIONS TO EXISTING
WORK TO INSURE MINIMUM INTERFERENCE WITH REGULAR OPERATION
OF EXISTING FACILITIES. ALL SYSTEM SHUTDOWNS AFFECTING OTHER
AREAS SHALL BE COORDINATED WITH BUILDING OWNER. INSTALL
ISOLATION VALVES AT POINT OF CONNECTION TO THE EXISTING PIPING.
PROVIDE TEMPORARY DUCT CAPS AND/OR CONNECTIONS TO MINIMIZE
SHUTDOWN TIME.

10. SUPPORT ALL DUCTWORK AND PIPING FROM BUILDING STRUCTURE
AND/OR FRAMING IN AN APPROVED MANNER. WHERE OVERHEAD
CONSTRUCTION DOES NOT PERMIT FASTENING OR SUPPORTS FOR
EQUIPMENT, FURNISH ADDITIONAL FRAMING. INSERTS SHALL BE STEEL,
SLOTTED TYPE AND FACTORY PAINTED. SINGLE ROD SHALL.BE SIMILAR
TO GRINNELL FIG. 281. MULTI-ROD SHALL.BE SIMILAR TO FEE & MASON
SERIES 9000 WITH END CAPS AND CLOSURE STRIPS. MAXIMUM LOADING
INCLUDING PIPES, DUCTWORK CONTENTS AND COVERING SHALL NOT
EXCEED 75% OF RATED INSERT CAPABILITY. WHEN SUPPORTING FROM
BUILDING USE BEAM CLAMPS IN APPROVED MANNER.

11. PROVIDE ALL NECESSARY FLASHING AND COUNTER FLASHING TO
MAINTAIN THE WATERPROQOEING INTEGRITY OF THIS'BUILDING AS
REQUIRED BY THE INSTALLATION OR REMOVAL OF PIPES, DUCTS,
LOUVERS, CONDUIT, AND EQUIPMENT. PROVIDE EQUIPMENT CURBS AND
DUNNAGE STEEL AS REQUIRED.

12. SEAL OPENINGS AROUND BUCTS AND,PIPING THROUGH PARTITIONS,
WALLS AND FLOORS/(NOT IN'SHAETS) WITH.MINERAL WOOL OR OTHER
NONCOMBUSTIBLE/MATERIAL (FIBERGLASS INSULATION IS NOT
ACCEPTABLE).

13. WHERE PENETRATIONS THROUGH FIRE RATED WALLS ARE NOT FIRE
PROOFED THIS CONTRACTORSHALL BE RESPONSIBLE TO SEAL SAME TO
MAINTAIN THE RATED INTEGRITY.

14. INSTALL WORK SO AS TO BE READILY ACCESSIBLE FOR OPERATION,
MAINTENANCE AND REPAIR. MINOR DEVIATIONS FROM DRAWINGS MAY BE
MADE TO ACCOMPLISH THIS, BUT CHANGES WHICH INVOLVE EXTRA COST
SHALLNOT BE MADE WITHOUT APPROVAL.

15. ACCESS DOORS ARE REQUIRED FOR ALL FANS, AND ACCESS DOOR
SHALL HAVE THE EQUAL RATED CAPACITY (1HR, 2HR, ETC.) AS WALL.
COORDINATE ALL LOCATIONS OF ACCESS DOORS WITH THE ARCHITECT.

16.. REMOVABLE ACCESS TILE AND/OR ACCESS DOOR ARE REQUIRED IN
HUNG CEILINGS, SHAFTS AND WALLS FOR ALL VOLUME AND FIRE
DAMPERS, AUTOMATIC DAMPERS AND ALL OTHER MECHANICAL
EQUIPMENT AND DEVICES. HVAC CONTRACTOR TO FURNISH ACCESS
LOCATION REQUIREMENTS TO GENERAL CONTRACTOR. ACCESS TILE
IDENTIFICATION: PROVIDE BUTTONS, TABS, AND MARKERS TO IDENTIFY
LOCATION OF CONCEALED VALVES, DAMPERS AND EQUIPMENT.

17. THE CONTRACTOR SHALL KEEP ALL EQUIPMENT AND MATERIALS, AND
ALL PARTS OF THE BUILDING, EXTERIOR SPACES AND ADJACENT
STREETS, SIDEWALKS AND PAVEMENTS, FREE FROM MATERIAL AND
DEBRIS RESULTING FROM THE EXECUTION OF THIS WORK. EXCESS
MATERIALS WILL NOT BE PERMITTED TO ACCUMULATE EITHER ON THE
INTERIOR OR THE EXTERIOR.

18. UNLESS OTHERWISE SPECIFICALLY SPECIFIED, INCLUDE ALL CUTTING
AND PATCHING OF EXISTING FLOORS, WALLS, PARTITIONS AND OTHER
MATERIALS IN THE EXISTING BUILDING. THE CONTRACTOR SHALL
RESTORE THESE AREAS TO ORIGINAL CONDITION.

19. MATERIALS AND WORKMANSHIP, UNLESS OTHERWISE NOTED, SHALL
BE IN ACCORDANCE WITH BUILDING STANDARDS.

20. ALL EQUIPMENT SHALL BE PROVIDED WITH ONE YEAR WARRANTY
PARTS AND LABOR AND FIVE YEARS ON COMPRESSORS. WARRANTY
PERIOD BEGINS UPON PROJECT ACCEPTANCE

21. ALL MATERIAL AND EQUIPMENT TO BE NEW UNLESS OTHERWISE
NOTED AND SHALL BE IN ACCORDANCE WITH BUILDING STANDARDS.

22. THE CONTRACTOR SHALL BE RESPONSIBLE FOR HIS WORK WITH ITS
COMPLETION AND FINAL ACCEPTANCE AND SHALL REPLACE ANY OF THE
SAME WHICH MAY BE DAMAGED, LOST, OR STOLEN WITHOUT ADDITIONAL
COST TO THE OWNER.

23. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FAILURE OF ANY
DUCTWORK SYSTEM OR EQUIPMENT TO FUNCTION PROPERLY UPON
COMPLETION OF HIS WORK UPON SAID SYSTEM OR EQUIPMENT.

24. SUBMIT SHOP DRAWING OF ALL WORK WHICH MUST BE APPROVED BY
THE ARCHITECT AND ENGINEER BEFORE WORK COMMENCES.

25. ALL MATERIAL AND EQUIPMENT TO BE NEW UNLESS OTHERWISE
NOTED AND SHALL BE IN ACCORDANCE WITH BUILDING STANDARDS.

26. SUBMISSION OF A PROPOSAL SHALL BE CONSTRUED AS EVIDENCE
THAT A CAREFUL EXAMINATION OF THE PORTIONS OF THE EXISTING
BUILDING, EQUIPMENT, ETC., WHICH AFFECT THIS WORK, AND THE
ACCESS TO SUCH SPACES, HAS BEEN MADE AND _IHAT THE CONTRACTOR
IS FAMILIAR WITH EXISTING CONDITIONS AND DIFFICULTIES THAT WILL
AFFECT THE EXECUTION OF THE WORK. LATER CLAIMS'SHALL NOT BE
MADE FOR LABOR, EQUIPMENT OR'MATERIALS REQUIRED'BECAUSE OF
DIFFICULTIES ENCOUNTERED WHICH COULD'HAVE BEEN FORESEEN
DURING SUCH AN EXAMINATION. THE ON-SITE'INSPECTION SHALL VERIFY
EXISTING DUCTWORK, PIPING (SIZES, CLEARANCES, ETC) AND
CONDITIONS.

27. INSURANCE: IN ACCORDANCE WITH BUILDING REQUIREMENTS THE
CONTRACTOR SHALL INCLUDE A HOLD HARMLESS €CLAUSE FOR OWNER
AND ENGINEER.

28. THE FINAL ACCEPTANCE WILL BE MADE AETER THE CONTRACTOR HAS
ADJUSTED HIS EQUIPMENT, BALANCED THE VARIOUS SYSTEMS,
DEMONSTRATED ITHATWIT FULFILLS THEREQUIREMENTS OF THE
DRAWINGS AND'SPECIFICATIONS AND HAS FURNISHED ALL THE REQUIRED
CERTIFICATESOF INSPECTION AND APPROVAL.

29. SPECIFICATIONS ARE OF SIMPLIFIED'FORM AND INCLUDE INCOMPLETE
SENTENCES. WORDS OR PHRASES SUCH AS "THE CONTRACTOR SHALL,"
"SHALL BE," "FURNISH," "PROVIDE," "A," "THE," AND "ALL" HAVE BEEN
OMITTED FOR BREVITY:

304/WHERE A CONFLICT EXISTS BETWEEN THE DRAWINGS, THE
SPECIFICATIONS OR ANY OTHER CONSTRUCTION DOCUMENT, THE ONE
WITH THE MOST STRINGENT REQUIREMENT(S) SHALL APPLY.

DEFINITIONS:

1)"PROVIDE": TO SUPPLY, INSTALL AND CONNECT UP COMPLETE AND
READY FOR SAFE AND REGULAR OPERATION THE PARTICULAR WORK
REFERRED TO UNLESS SPECIFICALLY OTHERWISE NOTED.

2)"INSTALL": TO ERECT, MOUNT AND CONNECT COMPLETE WITH RELATED
ACCESSORIES.

3)"FURNISH" OR "SUPPLY": TO PURCHASE, PROCURE, ACQUIRE AND
DELIVER COMPLETE WITH RELATED ACCESSORIES.

SCOPE OF WORK

SCOPE OF WORK

1.THE WORK UNDER CONTRACT INCLUDES ALL LABOR, MATERIALS AND
APPLIANCES NECESSARY FOR THE FURNISHING, INSTALLING AND
TESTING, COMPLETE AND READY FOR SAFE OPERATION OF THE SYSTEMS
AS DESCRIBED IN THE SPECIFICATIONS, FLOOR PLAN(S) DESIGN, DETAIL
DRAWINGS, NOTES, RFI'S, ETC. FOR THIS PROJECT. WORK SHALL BE
INSTALLED IN A NEAT, WORKMANLIKE MANNER.

2.THE CONTRACTOR SHALL GIVE NECESSARY NOTICE, FILE DRAWINGS
AND SPECIFICATIONS WITH THE DEPARTMENT HAVING JURISDICTION,
OBTAIN PERMITS OR LICENSES NECESSARY TO CARRY OUT THIS WORK
AND PAY ALL FEES THEREFORE. THE CONTRACTOR SHALL ARRANGE FOR
INSPECTION AND TESTS OF ANY OR ALL PARTS OF THE WORK IF SO
REQUIRED BY AUTHORITIES AND PAY ALL CHARGES FOR SAME. THE
CONTRACTOR SHALL PAY ALL COSTS FOR, AND FURNISH TO THE OWNER
BEFORE FINAL BILLING, ALL CERTIFICATES NECESSARY AS EVIDENCE
THAT THE WORK INSTALLED CONFORMS WITH ALL REGULATIONS WHERE
THEY APPLY TO THIS WORK.

3.THE CONTRACTOR SHALL FURNISH A WRITTEN GUARANTEE TO
REPLACE OR REPAIR PROMPTLY AND ASSUME RESPONSIBILITY FOR ALL
EXPENSES INCURRED FOR ANY WORKMANSHIP AND EQUIPMENT IN WHICH
DEFECTS DEVELOP WITHIN ONE YEAR FROM THE DATE OF FINAL
CERTIFICATE FOR PAYMENT AND/OR FROM DATE OR ACTUAL USE OF
EQUIPMENT OR OCCUPANCY OF SPACES, BY OWNER, INCLUDED UNDER
THE VARIOUS PARTS OF THE WORK, WHICHEVER DATE IS EARLIER. THIS
WORK SHALL BE DONE AS DIRECTED BY THE OWNER. THIS GUARANTEE
SHALL ALSO PROVIDE THAT WHERE DEFECTS OCCUR, THE CONTRACTOR
WILL ASSUME RESPONSIBILITY FOR ALL EXPENSES INCURRED IN
REPAIRING AND REPLACING WORK OF OTHER TRADES AFFECTED BY
DEFECTS, REPAIRS OR REPLACEMENTS IN EQUIPMENT SUPPLIED BY THE
CONTRACTOR.

MECHANICAL GENERAL NOTES

1. ALL LOW PRESSURE BRANCH DUCTWORK (SUPPLY AND RETURN)
SHALL BE PROVIDED WITH VOLUME CONTROL DAMPERS.

2. PROVIDE.FIRE DAMPERS AT ALL FIRE RATED WALL PENETRATIONS AS
REQUIRED. SHEET METAL ACCESS DOORS AS WELL AS ACCESS DOORS IN
FINISHED CONSTRUCTION SHALL BE PROVIDE FOR ALL DAMPERS AS
REQUIRED.

3.BORDER TYPES, COLOR, FINISHES, AND METHOD OF ATTACHMENT FOR
ALL DIFFUSERS, GRILLES AND REGISTERS SHALL BE COORDINATED WITH
THE ARCHITECTURAL CEILING DETAILS AND SPECIFICATIONS

4. THERMOSTATS SHOULD BE LOCATED 4'-0" A.F.F. IN THE CONFERENCE
ROOM.TEMPERATURE SENSORS SHLL BE INSTALLED IN RETURN AIR DUCT
OF RESPECTIVE RTU(SEE M-101). FINAL LOCATIONS TO BE

VERIFIED WITH THE ARCHITECT. MANUFACTURER'S LOGO SHALL NOT BE
EXPOSED.

5. WHERE PIPING CONNECTIONS FOR EQUIPMENT SUCH AS PUMPS, UNIT
HEATERS, HEAT EXCHANGERS, ETC. DIFFER FROM THE LINE SIZE PIPING,
IT SHALL BE THE RESPONSIBILITY OF THE MECHANICAL CONTRACTOR TO
FURNISH AND INSTALL THE NECESSARY REDUCER/EXPANDER FITTINGS
TO ENABLE CONNECTION BETWEEN THE PIPING SYSTEM AND THE
EQUIPMENT.

6. REFER TO SCHEDULE SHEETS FOR THE DIFFUSER, GRILLE AND
REGISTER SPECIFICATION.

7. HVAC DESIGN CRITERIA SHALL COMPLY WITH THE STATE ENERGY
CONSERVATION CONSTRUCTION CODE, AND THE AMERICAN SOCIETY OF
HEATING, REFRIGERATION, AND AIR CONDITIONING ENGINEERS (ASHRAE)
GUIDELINES, ETC.

8. ALL METAL LOUVERS, AND ALL BLANK OFF PANELS (INSULATED OR NOT
INSULATED, ACTIVE OR INACTIVE) FOR LOUVERS SHALL BE PROVIDED
UNDER THIS SECTION OF THE SPECIFICATIONS. WIRE MESH SCREENS FOR
LOUVERS SHALL BE PROVIDED BY THE LOUVER MANUFACTURER. ALL
OTHER WIRE MESH SCREENS SHALL BE PROVIDED UNDER THIS SECTION
OF THE SPECIFICATIONS.

9. THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND EXISTING
CONDITIONS PRIOR TO PROCEEDING WITH ANY WORK. WHERE
DISCREPANCIES OCCUR BETWEEN THESE DOCUMENTS AND EXISTING
CONDITIONS, THE DISCREPANCY SHALL BE REPORTED TO THE OWNER
AND/OR ENGINEER FOR EXPEDITING AND RESOLVE.

10. PROVIDE VIBRATION ISOLATION FOR ALL MECHANICAL EQUIPMENT TO
PREVENT TRANSMISSION OF VIBRATION TO BUILDING STRUCTURE.

11. ALL WORK SHALL BE PERFORMED IN A CLEAN AND WORKMANLIKE
MANNER. CARE SHALL BE EXERCISED TO MINIMIZE ANY INCONVENIENCE
OR DISTURBANCE TO OTHER AREAS OF THE BUILDING WHICH ARE TO
REMAIN IN OPERATION. ISOLATE WORK AREAS BY MEANS OF TEMPORARY
PARTITIONS AND/OR TARPS TO KEEP OUT DUST AND DIRT WITHIN THE
CONSTRUCTION AREA.

12. WHERE BEAMS ARE INDICATED TO BE PENETRATED WITH DUCTWORK
OR PIPING, COORDINATE DUCTWORK AND PIPING LAYOUT WITH BEAM
OPENING SIZE AND OPENING LOCATIONS. COORDINATION SHALL BE DONE
PRIOR TO THE FABRICATION OF DUCTWORK, CUTTING OF PIPING, OR
FABRICATION OF BEAMS.

13. ALL MISCELLANEOUS STEEL REQUIRED TO ENSURE PROPER
INSTALLATION AND AS SHOWN IN THE DETAILS FOR DUCTWORK, AND
EQUIPMENT (UNLESS OTHERWISE NOTED) SHALL BE FURNISHED AND
INSTALLED BY THE MECHANICAL CONTRACTOR.

14. PROVIDE ACCESS PANELS FOR INSTALLATION IN WALLS AND
CEILINGS, WHERE REQUIRED, TO SERVICE DAMPERS, VALVES, SMOKE
DETECTORS, AND OTHER CONCEALED MECHANICAL EQUIPMENT. ACCESS
PANELS SHALL BE TURNED OVER TO THE GENERAL CONTRACTOR FOR
INSTALLATION. ACCESS PANELS SHALL HAVE THE EQUAL RATED
CAPACITY (1HR, 2HR, ETC.) AS WALL.

15. MECHANICAL EQUIPMENT, DUCTWORK, AND PIPING SHALL NOT BE
SUPPORTED FROM A METAL DECK.

16. ALL EQUIPMENT, PIPING, DUCTWORK, ETC., SHALL BE SUPPORTED AS
DETAILED, SPECIFIED AND REQUIRED TO PROVIDE A VIBRATION-FREE
INSTALLATION.

17. ALL DUCTWORK, PIPING, AND EQUIPMENT SUPPORTED FROM
STRUCTURAL STEEL SHALL BE COORDINATED WITH THE GENERAL
CONTRACTOR. ALL ATTACHMENTS TO STEEL BAR JOISTS, TRUSSES, OR
JOIST GIRDERS SHALL BE AT PANEL POINTS. PROVIDE BEAM CLAMPS
MEETING MSS STANDARDS. WELDING TO STRUCTURAL MEMBERS SHALL
NOT BE PERMITTED. THE USE OF C-CLAMPS SHALL NOT BE PERMITTED.

18. LOCATIONS AND SIZES OF ALL FLOOR, WALL, AND ROOF OPENINGS
SHALL BE COORDINATED WITH ALL OTHER TRADES INVOLVED.

19. ALL OPENINGS IN FIRE WALLS DUE TO DUCTWORK, PIPING, CONDUIT,
ETC., SHALL BE FIRE STOPPED WITH A PRODUCT SIMILAR TO 3M OR
APPROVED EQUAL.

20. ALL RTU AND AIR CONDITIONING CONDENSATE DRAIN LINES FROM
EACH RTU AND AIR HANDLING UNIT SHALL BE PIPED FULL SIZE OF THE
UNIT DRAIN OUTLET, WITH "P" TRAP, AND PIPED TO THE NEAREST DRAIN.
SEE THE DETAILS SHOWN IN THE DRAWINGS OR THE CONTRACT
SPECIFICATIONS FOR THE DEPTH OF THE AIR CONDITIONING
CONDENSATE TRAP.

21. CONTRACTOR SHALL REPLACE ALL THE HVAC FILTERS AT THE TIME
OF CERTIFICATE OF OCCUPANCY.

22. THESE DRAWINGS ARE DIAGRAMMATIC. DO NOT SCALE THESE
DRAWINGS.

23. GC TO COORDINATE PIPING AND HVAC SCOPE SHOWN ON THESE
PLANS BETWEEN PLUMBING AND HVAC CONTRACTORS.

24 TESTING, ADJUSTING, AND BALANCING AGENCY SHALL BE A MEMBER
OF THE ASSOCIATED AIR BALANCE COUNCIL (AABC) OR THE NATIONAL
ENVIRONMENTAL BALANCING BUREAU (NEBB). TESTING, ADJUSTING, AND
BALANCING SHALL BE PERFORMED IN ACCORDANCE WITH THE AABC
STANDARDS.
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HVAC DUCTWORK - SHEET METAL

1.CERTAIN ITEMS SUCH AS RISES AND DROPS IN DUCTWORK,ACCESS
DOORS, VOLUME DAMPERS, ETC., ARE INDICATED ON THE CONTRACT
DOCUMENT DRAWINGS FOR CLARITY FOR A SPECIFIC LOCATION
REQUIREMENT AND SHALL NOT BE INTERPRETED AS THE EXTENT OF THE
REQUIREMENTS FOR THESE ITEMS.

2.CONTRACTOR TO CHECK AND CORRECT ANY AND ALL DEFICIENCIES IN
EXISTING DUCTS. ALL NEW DUCTWORK WILL COMPLY WITH THE LATEST
SMACNA GUIDELINES AND CONFORM WITH REQUIREMENTS OF THE
LATEST HANDBOOKS PUBLISHED BY ASHRAE.

3.PROVIDE VOLUME DAMPER AT EACH TAP TO MAIN DUCT AND WHERE
NECESSARY TO PROPERLY BALANCE SYSTEM.

4.SUPPLY AND RETURN DUCTWORK 10' FROM ALL AC UNITS SHALL BE
LINED WITH 1" ACOUSTICAL LINING.

5.RE-INSULATE ALL DUCTWORK AND PIPING IN WHICH INSULATION HAS
BEEN REMOVED OR DAMAGED WITH INSULATION EQUAL TO THE
EXISTING INSULATION.

6.CONTRACTOR SHALL SUPPLY AND INSTALL ALL NECESSARY SUPPLY
DIFFUSERS AND RETURN AIR REGISTERS WHERE INDICATED ON THE
DRAWING. COORDINATE LOCATION OF DIFFUSERS AND REGISTERS WITH
REFLECTED CEILING PLAN.

7.IN CORRIDORS WHERE CEILING SPEAKERS AND AIR DIFFUSERS ARE
INDICATED BETWEEN THE SAME LIGHT FIXTURES, INSTALL BOTH DEVICES
AT THE QUARTER POINTS BETWEEN THE FIXTURES.

8.UNLESS OTHERWISE SHOWN, LOCATE ALL ROOM THERMOSTATS 4'-0"
(CENTER LINE) ABOVE THE FINISHED FLOOR. NOTIFY THE ENGINEER OF
ANY ROOMS WHERE THE PRECEDING LOCATION CANNOT BE MAINTAINED
OR WHERE THERE IS A QUESTION ON LOCATION.

9.ALL DUCTWORK SHALL CLEAR DOORS AND WINDOWS.

10. ALL DUCTWORK DIMENSIONS, AS SHOWN ON THE DRAWINGS, ARE
INTERNAL CLEAR DIMENSIONS AND DUCT SIZE SHALL BE INCREASED TO
COMPENSATE FOR DUCT LINING THICKNESS.

11. PROVIDE ALL 90-DEGREE SQUARE ELBOWS WITH DOUBLE RADIUS
TURNING VANES UNLESS OTHERWISE INDICATED. ELBOWS IN KITCHEN
EXHAUSTS SHALL BE OF UN-VANED SMOOTH RADIUS CONSTRUCTION
WITH A RADIUS EQUAL TO 1-1/2 TIMES THE WIDTH OF THE DUCT.
PROVIDE ACCESS DOORS UPSTREAM OF ALL ELBOWS WITH TURNING
VANES.

12. COORDINATE DIFFUSER, REGISTER, AND GRILLE LOCATIONS WITH
ARCHITECTURAL REFLECTED CEILING PLANS, LIGHTING, AND OTHER
CEILING ITEMS AND MAKE MINOR DUCT MODIFICATIONS TO SUIT.

13. ALL RTU AND AIR HANDLING UNITS SHALL OPERATE WITHOUT
MOISTURE CARRYOVER.

14. LOCATE ALL MECHANICAL EQUIPMENT FOR UNOBSTRUCTED ACCESS
TO UNIT ACCESS PANELS, CONTROLS, AND VALVING.

15. PROVIDE FLEXIBLE CONNECTIONS IN ALL DUCTWORK SYSTEMS
(SUPPLY, RETURN, AND EXHAUST) CONNECTED TO AIR HANDLING UNITS,
FANS, AND OTHER EQUIPMENT THAT REQUIRE VIBRATION ISOLATION.
FLEXIBLE CONNECTIONS SHALL BE PROVIDED AT THE POINT OF
CONNECTION TO THE EQUIPMENT UNLESS OTHERWISE INDICATED.

16. UNLESS OTHERWISE NOTED, ALL DUCTWORK IS OVERHEAD, TIGHT
TO THE UNDERSIDE OF THE STRUCTURE, WITH SPACE FOR INSULATION
IF NEEDED.

17. RUNS OF FLEXIBLE DUCT SHALL NOT EXCEED 5 FT.

18. ALL DUCTWORK SHALL BE COORDINATED WITH ALL TRADES
INVOLVED. OFFSETS IN DUCTS, INCLUDING DIVIDED DUCTS AND
TRANSITIONS AROUND OBSTRUCTIONS, SHALL BE PROVIDED AT NO
ADDITIONAL COST TO THE OWNER.

19. PROVIDE ACCESS DOORS IN DUCTWORK TO PROVIDE ACCESS FOR
ALL SMOKE DETECTORS, FIRE DAMPERS, SMOKE DAMPERS, VOLUME
DAMPERS, COILS, AND OTHER ITEMS LOCATED IN THE DUCTWORK THAT
REQUIRE SERVICE AND/OR INSPECTION.

20. PROVIDE ACCESS DOORS IN DUCTWORK FOR THE OPERATION,
ADJUSTMENT, AND MAINTENANCE OF ALL FANS, VALVES, AND
MECHANICAL EQUIPMENT.

21. ALL DUCTS SHALL BE GROUNDED ACROSS FLEXIBLE CONNECTIONS
WITH FLEXIBLE COPPER GROUNDING STRAPS. GROUNDING STRAPS
SHALL BE BOLTED OR SOLDERED TO BOTH THE EQUIPMENT AND THE
DUCT.

22. SMOKE DETECTORS SHALL BE FURNISHED AND WIRED BY THE
ELECTRICAL CONTRACTOR. THE MECHANICAL CONTRACTOR SHALL BE
RESPONSIBLE FOR MOUNTING THE SMOKE DETECTOR IN DUCTWORK AS
SHOWN ON THE DRAWINGS AND IN ACCORDANCE WITH THE
MANUFACTURER'S PRINTED INSTRUCTIONS.

23. SEE SPECIFICATIONS FOR DUCTWORK GAUGES, BRACING, HANGERS,
AND OTHER REQUIREMENTS.

24. EXTERIOR LOUVERS ARE INDICATED FOR SIZE, GENERAL LOCATION
AND PERFORMANCE ONLY. DETAILED LOUVER DESCRIPTIONS ARE
PROVIDED IN THE ARCHITECTURAL SPECIFICATIONS.

SPECIFICATIONS

SECTION 0001 - NOTICE TO BIDDERS

1.1 BIDDERS REPRESENTATIONS

A. THE BIDDER BY MAKING A BID REPRESENTS THAT:

THE BIDDER HAS READ AND UNDERSTANDS THE BIDDING DOCUMENTS,
TO THE EXTENT THAT SUCH DOCUMENTATION RELATES TO THE WORK
FOR WHICH THE BID IS SUBMITTED, AND FOR OTHER PORTIONS OF THE
PROJECT, IF ANY, BEING BID CONCURRENTLY OR PRESENTLY UNDER
CONSTRUCTION.

B. THE BID IS MADE IN COMPLIANCE WITH THE BIDDING DOCUMENTS.
C. THE SPECIFICATIONS AND DRAWINGS ARE INTENDED TO SERVE
JOINTLY AS A BASIS FOR THE BIDDER TO SUBMIT A CONTRACT PRICE FOR
THE MATERIAL AND LABOR.

D. SHOULD CONFLICTS OR DISCREPANCIES OCCUR WITHIN THE BIDDING
DOCUMENTS, THE ITEM OR ITEMS IN DISPUTE THAT REPRESENT THE
GREATER COST SHALL PREVAIL IN THE FINAL BID.

E. THE BID IS BASED UPON THE MATERIALS, EQUIPMENT AND SYSTEMS
REQUIRED BY THE BIDDING DOCUMENTS WITHOUT EXCEPTION.

1.2 EXISTING CONDITIONS AND COORDINATION

A. THE BIDDER HAS VISITED THE SITE, BECOME FAMILIAR WITH LOCAL
CONDITIONS UNDER WHICH THE WORK IS TO BE PERFORMED AND HAS
CORRELATED THE BIDDER'S PERSONAL OBSERVATIONS WITH THE
REQUIREMENTS OF THE PROPOSED BIDDING DOCUMENTS.

B. THE BIDDER SHALL PROPOSE COORDINATION OF WORK SUCH THAT
CONFLICTS WITH OTHER TRADES AND SPACE ALLOCATIONS ARE
AVOIDED.

1.3 RESPONSIBILITIES

A. THE BIDDER UNDERSTANDS THAT ANY CONTRACTOR SHALL BE
FULLY RESPONSIBLE FOR THE TIMELY COMPLETION AND ACCEPTANCE
OF THEIR WORK AND THAT ANY ITEMS DAMAGED, LOST OR STOLEN
DURING TIME OF CONSTRUCTION SHALL BE REPAIRED OR REPLACED
WITHOUT ANY ADDITIONAL COST TO THE OWNER.

B. THE BIDDER UNDERSTANDS THAT ANY PROPOSED WORK IN
OCCUPIED TENANT SPACES SHALL BE PERFORMED DURING TIMES OF
NON-TENANT OCCUPANCY OR AS SCHEDULED OR DIRECTED BY THE
BUILDING MANAGER.

C. THE BIDDER UNDERSTANDS THAT ANY PROPOSED SHUT-DOWN OF
EXISTING SYSTEMS DURING CONSTRUCTION SHALL BE PRE-ARRANGED
WITH THE BUILDING MANAGER AND THAT SUCH SHUT-DOWNS ARE TO BE
KEPT TO A MINIMUM.

END OF SECTION 0001

SECTION 0101 - QUALITY OF WORK

1.1 WORKMANSHIP

A. ALL WORK SHALL BE FREE FROM DEFECTS IN MATERIALS AND
WORKMANSHIP FOR A PERIOD OF ONE YEAR FROM DATE OF FINAL
ACCEPTANCE.

B. ALL DEFECTS WHICH DEVELOP OR ARE DISCOVERED WITHIN THIS
PERIOD SHALL BE REPAIRED BY THE CONTRACTOR TO THE
SATISFACTION OF THE ARCHITECT OR BUILDING MANAGER AT NO
ADDITIONAL COST TO THE OWNER.

C. UPON COMPLETION OF THE WORK THE CONTRACTOR SHALL REMOVE
FROM THE SITE, ALL TOOLS, DEMOLISHED APPLIANCES AND ANY
SURPLUS MATERIAL.

1.2 CODE COMPLIANCE

A. ALL WORK SHALL MEET ALL STATE AND LOCAL CODES HAVING
JURISDICTION.

END OF SECTION 0101

SECTION 0102 -REQUIRED DOCUMENTS

1.1 SHOP DRAWINGS

A. A SET OF PRINTS FOR ANY MECHANICAL WORK INCLUDING BUT NOT
LIMITED TO, DUCTWORK AND PIPING LAYOUT SHALL BE SUBMITTED FOR
APPROVAL TO THE ENGINEER PRIOR TO CONSTRUCTION OR PURCHASE
OF MATERIALS.

1.2 SUBMITTALS

A. EQUIPMENT SUBMITTALS OF ALL PROPOSED MECHANICAL AND
ANCILLARY EQUIPMENT INCLUDING ALL ACCESSORIES SHALL BE
SUBMITTED TO THE ENGINEER FOR REVIEW. ALL PERTINENT MODELS,
SIZES, ACCESSORIES AND CHOICES SHALL BE CLEARLY CHECKED,
PRINTED OR OTHERWISE INDICATED ON THE SUBMITTALS.

1.3 RECORD DRAWINGS

A. UPON COMPLETION OF THE WORK, A RECORD DRAWING SHALL BE
SUBMITTED TO THE OWNER DEPICTING ALL SUBSEQUENT CHANGES,
ADDITIONS AND OR CORRECTIONS TO THE CONTRACT DRAWINGS AND
OR CONTRACT SCOPE MADE DURING CONSTRUCTION. THIS DRAWING
SHALL REPRESENT A COMPLETE RECORD OF THE WORK INSTALLED.
1.4 EQUIPMENT OPERATING INSTRUCTIONS

A. ON COMPLETION AND ACCEPTANCE OF WORK, THIS CONTRACTOR
SHALL FURNISH WRITTEN INSTRUCTIONS,EQUIPMENT MANUALS AND
DEMONSTRATE TO THE OWNER THE PROPER OPERATION AND
MAINTENANCE OF ALL EQUIPMENT AND APPARATUS FURNISHED UNDER
THIS CONTRACT.

B. THESE INSTRUCTIONS SHALL BE TYPED ON 8-1/2 IN. X 11 IN. PAPER
AND BOUND IN THREE-RING BINDERS WITH CLEAR ACETATE COVERS.
THE CONTRACTOR SHALL GIVE THREE COPIES OF THE INSTRUCTIONS TO
THE OWNER AND ONE ELECTRONIC COPY TO THE ENGINEER.

C. THE INSTRUCTION BOOKLET SHALL BE ORGANIZED IN SECTIONS,
WITH ONE SECTION PER SYSTEM. THE COVER OF THE INSTRUCTION
BOOKLET SHALL BEAR THE NAME, ADDRESS AND PHONE NUMBER OF
THE PROJECT, ARCHITECT, ENGINEER, MECHANICAL CONTRACTOR AND
SUBCONTRACTORS.

END OF SECTION 0102

SECTION 078413-PENETRATION FIRE-STOPPING

1.1 QUALITY ASSURANCE

A. INSTALLER QUALIFICATIONS: AN FM GLOBAL-APPROVED FIRE-STOP
CONTRACTOR OR A UL-QUALIFIED FIRE-STOP CONTRACTOR.

B. FIRE-TEST-RESPONSE CHARACTERISTICS: UL, INTERTEK ETL SEMKO
OR FM GLOBAL

1.2 PENETRATION FIRESTOPPING

A. PENETRATIONS IN FIRE-RESISTANCE-RATED WALLS: F-RATINGS PER
ASTM E 814 OR UL 1479.

B. PENETRATIONS IN HORIZONTAL ASSEMBLIES: F- AND T-RATINGS PER
ASTM E 814 OR UL 1479:

C. PENETRATIONS IN SMOKE BARRIERS: L-RATINGS PER UL 1479.

D. W-RATINGS: PER UL 1479.

1.3 INSTALLATION

A. IDENTIFICATION: PREPRINTED METAL OR PLASTIC LABELS.

1.4 FIELD QUALITY CONTROL

A. INSPECTION OF INSTALLED FIRE-STOPPING: BY OWNER-ENGAGED
AGENCY ACCORDING TO ASTM E 2174.

1.5 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE

WHERE UL-CLASSIFIED SYSTEMS ARE INDICATED, THEY REFER TO
SYSTEM NUMBERS IN UL'S "FIRE RESISTANCE DIRECTORY" UNDER
PRODUCT CATEGORY XHEZ.

FOR THE FOLLOWING SYSTEMS:

METALLIC AND NON-METALLIC PIPES, CONDUIT, OR TUBING,
ELECTRICAL CABLES, CABLE TRAYS WITH ELECTRIC CABLES,
MISCELLANEOUS ELECTRICAL PENETRANTS, INSULATED PIPES,
GROUPINGS OF PENETRANTS, USE ON OR MORE THE FOLLOWING
MATERIALS:
a.LATEX SEALANT
b.SILICONE SEALANT
C.INTUMESCENT PUTTY
d.MORTAR
h.SILICONE FOAM
i. PILLOWS/BAGS
j- INTUMESCENT WRAP STRIPS
k. INTUMESCENT COMPOSITE SHEET
1.6 MANUFACTURERS
1.HILTI CONSTRUCTION CHEMICAL, INC
2.TREMCO INC.
3.3M FIRE PROTECTION PRODUCTS
END OF SECTION 078413

SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

1.1 SLEEVE-SEAL SYSTEMS

A. FIELD-ASSEMBLED, MODULAR SEALING-ELEMENT UNIT FOR FILLING
ANNULAR SPACE BETWEEN PIPING AND SLEEVE.

1.SEALING ELEMENTS: EPDM RUBBER OR NBR.

2.PRESSURE PLATES: CARBON STEEL, PLASTIC, STAINLESS STEEL«
3.CONNECTING BOLTS AND NUTS: CARBON STEEL WITH CORROSION-
RESISTANT COATING, STAINLESS STEEL.

B. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS,
AVAILABLE MANUFACTURERS OFFERING PRODUCTS THAT MAY BE
INCORPORATED INTO THE WORK INCLUDE, BUT ARE NOT LIMITED TO, THE
FOLLOWING:

1.ADVANCE PRODUCTS & SYSTEMS, INC.

2.CALPICO, INC.

3.METRAFLEX COMPANY (THE).

4.PIPELINE SEAL AND INSULATOR, INC.

5.PROCO PRODUCTS, INC.

1.2 SLEEVE-SEAL FITTINGS

A. MANUFACTURED PLASTIC, SLEEVE-TYPE, PLASTIC OR RUBBER
WATER-STOP ASSEMBLY MADE FOR IMBEDDING IN CONCRETE SLAB OR
WALL.

1.3 GROUT

A. NON-SHRINK, FACTORY PACKAGED.

1.4 SLEEVE AND SLEEVE-SEAL SCHEDULE

A. USE SLEEVES AND:SLEEVE SEALS FOR THE FOLLOWING PIPING-
PENETRATION APPLICATIONS:

1.INTERIOR PARTITIONS:

a.PIPING SMALLER THAN NPS 6 (DN'150): GALVANIZED-STEEL-PIPE
SLEEVES, PVC-PIPE SLEEVES.

b.PIPING'NPS 6 (DN450) AND LARGER: GALVANIZED-STEEL-SHEET
SLEEVES.

END OF SECTION 230517

SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. ONE-PIECE, CAST-BRASS TYPE: WITH POLISHED, CHROME-PLATED
AND ROUGH-BRASS FINISH AND SETSCREW FASTENER.

B. ONE-PIECE, DEEP-PATTERN TYPE: DEEP-DRAWN, BOX-SHAPED
BRASS WITH CHROME-PLATED FINISH AND SPRING-CLIP FASTENERS.
C. ONE-PIECE, STAMPED-STEEL TYPE: WITH CHROME-PLATED FINISH
AND SPRING-CLIP FASTENERS.

2.2 FLOOR PLATES
A. ONE-PIECE FLOOR PLATES: CAST-IRON FLANGE WITH HOLES FOR
FASTENERS.
PART 3 - EXECUTION
3.1 INSTALLATION
A. INSTALL ESCUTCHEONS FOR PIPING PENETRATIONS OF WALLS,
CEILINGS, AND FINISHED FLOORS.
B. INSTALL ESCUTCHEONS WITH ID TO CLOSELY FIT AROUND PIPE,
TUBE, AND INSULATION OF PIPING AND WITH OD THAT COMPLETELY
COVERS OPENING.
1.ESCUTCHEONS FOR NEW PIPING:
a.PIPING WITH FITTING OR SLEEVE PROTRUDING FROM WALL: ONE-
PIECE, DEEP-PATTERN TYPE.
b.INSULATED PIPING: ONE-PIECE, STAMPED-STEEL TYPE.
¢.BARE PIPING AT WALL AND FLOOR PENETRATIONS IN FINISHED
SPACES: ONE-PIECE, CAST-BRASS TYPE WITH POLISHED, CHROME-
PLATED FINISH OR STAMPED-STEEL TYPE.
d.BARE PIPING AT CEILING PENETRATIONS IN FINISHED SPACES: ONE-
PIECE, CAST-BRASS TYPE WITH POLISHED, CHROME-PLATED FINISH OR
STAMPED-STEEL TYPE.

3.2 FIELD QUALITY CONTROL

A. REPLACE BROKEN AND DAMAGED ESCUTCHEONS AND FLOOR
PLATES USING NEW MATERIALS.

END OF SECTION 230518

SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND
EQUIPMENT

1.1 PERFORMANCE REQUIREMENTS

A. DELEGATED DESIGN: DESIGN TRAPEZE PIPE HANGERS AND
EQUIPMENT SUPPORTS, INCLUDING COMPREHENSIVE ENGINEERING
ANALYSIS BY A QUALIFIED PROFESSIONAL ENGINEER, USING
PERFORMANCE REQUIREMENTS AND DESIGN CRITERIA INDICATED.

B. STRUCTURAL PERFORMANCE: HANGERS AND SUPPORTS FOR HVAC
PIPING AND EQUIPMENT SHALL WITHSTAND THE EFFECTS OF GRAVITY
LOADS AND STRESSES WITHIN LIMITS AND UNDER CONDITIONS
INDICATED ACCORDING TO ASCE/SEI 7.

1.DESIGN SUPPORTS FOR MULTIPLE PIPES CAPABLE OF SUPPORTING
COMBINED WEIGHT OF SUPPORTED SYSTEMS, SYSTEM CONTENTS, AND
TEST WATER.

2.DESIGN EQUIPMENT SUPPORTS CAPABLE OF SUPPORTING COMBINED
OPERATING WEIGHT OF SUPPORTED EQUIPMENT AND CONNECTED
SYSTEMS AND

3.DESIGN SEISMIC-RESTRAINT HANGERS AND SUPPORTS FOR PIPING
AND EQUIPMENT AND OBTAIN APPROVAL FROM AUTHORITIES HAVING
JURISDICTION.

1.2 SUBMITTALS

A. SHOP DRAWINGS: SIGNED AND SEALED BY A PROFESSIONAL
ENGINEER

1.3 QUALITY ASSURANCE

A. AWS D1.1/D1.1M, "STRUCTURAL WELDING CODE - STEEL."

1.4 COMPONENTS

A. METAL PIPE HANGERS AND SUPPORTS: CARBON OR STAINLESS
STEEL

B. TRAPEZE PIPE HANGERS: CARBON OR STAINLESS STEEL

C. FIBERGLASS PIPE HANGERS: -CLEVIS, CENTURY COMPOSITES,
COOPER B-LINE

D. METAL FRAMING SYSTEMS: MFMA MANUFACTURER

E. FIBERGLASS STRUT SYSTEMS: COOPER B-LINE
F.THERMAL-HANGER SHIELD INSERTS:

G. FASTENER SYSTEMS: POWDER-ACTUATED FASTENERS OR
MECHANICAL-EXPANSION ANCHORS

H. PIPE STANDS: COMPACT, LOW TYPE, SINGLE PIPE, HIGH TYPE,
SINGLE PIPE, HIGH TYPE, MULTIPLE PIPES, CURB-MOUNTED TYPE

I. EQUIPMENT SUPPORTS.

END OF SECTION 230529

SECTION 230548 - VIBRATION CONTROLS FOR HVAC PIPINGAND
EQUIPMENT

PART 1- GENERAL

1.1 COMPONENTS

A. VIBRATION ISOLATORS:

1.ISOLATOR PADS: NEOPRENE, RUBBER, HERMETICALLY AND/OR SEALED
COMPRESSED FIBERGLASS

2.MOUNTS: DOUBLE-DEFLECTION TYPE.

3.RESTRAINED MOUNTS: ALL DIRECTIONAL MOUNTINGS WITH SEISMIC
RESTRAINT; CAST-DUCTILE-IRON HOUSING.

4.SPRING ISOLATORS: FREESTANDING, LATERALLY STABLE, OPEN-
SPRING TYPE.

5.RESTRAINED SPRING ISOLATORS: FREESTANDING, STEEL, OPEN-
SPRING TYPE WITH SEISMIC RESTRAINT.

6.HOUSED SPRING MOUNTS: DUCTILE-IRON OR STEEL HOUSING, WITH
INTEGRAL, VERTICALLY ADJUSTABLE SEISMIC SNUBBERS.
7.ELASTOMERIC HANGERS: DOWUBLE-DEFLECTION\TYPE.

8.SPRING HANGERS: COMBINATION COIL-SPRING AND ELASTOMERIC-
INSERT HANGERS WITH SPRING AND INSERT IN COMPRESSION.

9.SPRING HANGERS WITH VERTICAL-LIMIT STOP: COMBINATION COIL-
SPRING AND ELASTOMERIC-INSERT HANGERS WITH SPRING AND INSERT
IN COMPRESSION AND WITH VERTICAL-LIMIT STOP.

10.PIPE RISER RESILIENT SUPPORT: ALL-DIRECTIONAL, ACOUSTICAL
PIPE ANCHOR.

11.RESILIENT PIPE GUIDES.

B. AIR-MOUNTING SYSTEMS:

1.AIR MOUNTS: FREESTANDING, SINGLE OR MULTIPLE, COMPRESSED-AIR
BELLOWS.

2.RESTRAINEDAIR MOUNTS: HOUSED COMPRESSED-AIR BELLOWS.

C. RESTRAINED VIBRATION ISOLATION ROOF-CURB RAILS: FACTORY-
ASSEMBLED, FULLY ENCLOSED, INSULATED, AIR- AND WATERTIGHT CURB
RAIL; WITH SPRING ISOLATORS MOUNTED ON ELASTOMERIC ISOLATION
PADS, AND SNUBBER BUSHINGS.

D. VIBRATION ISOLATION EQUIPMENT BASES:

1.STEEL BASE: FACTORY-FABRICATED, WELDED, STRUCTURAL-STEEL
BASES AND RAILS.

2.INERTIA BASE: FACTORY-FABRICATED, WELDED, STRUCTURAL-STEEL
BASES AND RAILS READY FOR FIELD-APPLIED, CAST-IN-PLACE CONCRETE

1.2 FIELD QUALITY CONTROL

A. TESTING: BY EITHER: OWNER-ENGAGED AGENCY, CONTRACTOR-
ENGAGED AGENCY, OR CONTRACTOR.

PART-2 PRODUCTS

1.1 VIBRATION ISOLATORS & SEISMIC-RESTRAINT DEVICES

A. AVAILABLE MANUFACTURERS: SUBJECT TO COMPLIANCE WITH
REQUIREMENTS, MANUFACTURERS OFFERING PRODUCTS THAT MAY BE
INCORPORATED INTO THE WORK INCLUDE, BUT ARE NOT LIMITED TO, THE
FOLLOWING:

B. MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS,
PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:

1.ACE MOUNTINGS CO., INC.

2.AMBER/BOOTH COMPANY, INC.

3.CALIFORNIA DYNAMICS CORPORATION.

4. HILTI, INC.

5.ISOLATION TECHNOLOGY, INC.

6.KINETICS NOISE CONTROL.

7.LOOS & CO.; CABLEWARE DIVISION.

8.MASON INDUSTRIES.

9.TOLCO INCORPORATED; A BRAND OF NIBCO INC.

10. UNISTRUT; TYCO INTERNATIONAL, LTD.

END OF SECTION 230548

SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC
1.1 SUMMARY
A. TESTING, ADJUSTING, AND BALANCING FOR THE FOLLOWING:
1.AIR SYSTEMS: CONSTANT-VOLUME SYSTEMS
2.EXISTING SYSTEMS.
1.2 QUALITY ASSURANCE
A. THE CONTRACTOR SHALL PROCURE THE SERVICES OF A TESTING,
ADJUSTING AND BALANCING (TAB) SPECIALIST WHO SPECIALIZES IN
HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS. THE TAB
AGENT SHALL HAVE THE FOLLOWING QUALIFICATIONS: AABC, NEBB OR
TABB CERTIFIED.

1.3 EXECUTION

A. THE TAB SPECIALIST SHALL PERFORM FLOW MEASUREMENTS OF ALL
EXISTING AIR AND HYDRONIC SYSTEMS THAT ARE TO REMAIN OR TO BE
INCORPORATED INTO NEW WORK PRIOR TO THE STARTING OF WORK IN
THE PROJECT SCOPE. A REPORT OF THESE MEASUREMENTS, INDICATING
ANY AND ALL DEFICIENCIES SHALL BE SUBMITTED FOR OWNER REVIEW.
B. THE TAB SPECIALIST SHALL PERFORM FLOW MEASUREMENTS OF ALL
NEW AIR AND HYDRONIC SYSTEMS AS LISTED ABOVE IN THE PROJECT
SCOPE. A REPORT OF THESE MEASUREMENTS, INDICATING ANY AND ALL
DEFICIENCIES SHALL BE SUBMITTED FOR OWNER REVIEW.

C. THE REPORT SHALL INDICATE A SCHEMATIC DIAGRAM INDICATING
LOCATIONS OF ALL EQUIPMENT TESTED AND MEASUREMENT LOCATIONS.
D. PRIOR TO FINAL INSPECTION OF THE WORK, THE TAB SPECIALIST
SHALL BALANCE ALL SYSTEMS AS INDICATED ABOVE TO THE
REQUIREMENTS OF THE DESIGN.

E. THE CONTRACTOR SHALL HAVE FURNISH AND INSTALL ALL
ADDITIONAL BALANCING EQUIPMENT, PRESSURE TAPS, GAUGES AND
OTHER EQUIPMENT AS REQUIRED FOR A PROPERLY BALANCED SYSTEM
AT NO ADDITIONAL COST TO THE OWNER. SUCH ADDITIONAL EQUIPMENT
SHALL ADHERE IN STRICT ACCORDANCE WITH THE RESPECTIVE
EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.

F.THE CONTRACTOR SHALL HAVE THE TESTING AND BALANCING
SPECIALIST COORDINATE ALL WORK OF THIS S3ECTION WITH THE
BUILDING MANAGER. BALANCING WORK SHALL NOT CONFLICT WITH
OTHER WORK SO AS TO MAINTAIN COMPLETION WITHIN THE SPECIFIED
TIME.

G. ALL INSTRUMENTS USED FOR TAB SHALL BE MAINTAINED IN GOOD
WORKING CONDITION AND ACCURATELY CALIBRATED.

H. TOLERANCES: PLUS OR MINUS 5 PERCENT OF DESIGN VALUES.,

[. INSPECTIONS: RANDOM CHECKS BY OWNER OR ARCHITECT TONERIFY
FINAL TESTING, ADJUSTING, AND BALANCING REPORT.

J.ADDITIONAL TESTS: RANDOM TESTS WITHIN 90 DAYS OF COMPLETING
TAB TO VERIFY BALANCE CONDITIONS AND SEASONAL TESTS.

END OF SECTION 230593

SECTION 230713 - DUCT INSULATION
1.1 QUALITY ASSURANCE

SURFACE-BURNING CHARACTERISTICS:ALL INSULATION SHALL HAVE
COMPOSITE (INSULATION JACKET OR FACING‘AND ADHESIVE USED TO
ADHERE THE FACING OR JACKET TO THE INSULATION) A FLAME-SPREAD
INDEX OF 25, AND SMOKE-DEVELOPED INDEX OF 50 FOR INSULATION
INSTALLED INDOOR, 75, AND SMOKE-DEVELOPED INDEX OF 150 FOR
INSULATION INSTALLED OUTDOORS; ACCORDING TO ASTME 84.

1.2 FIELD QUALITY CONTROL
A. FIELD INSPECTIONS: BY OWNER-ENGAGED AGENCY.

1.3 INDOOR DUCT AND PLENUM INSULATION.SCHEDULE;

A. CONCEALED, RECTANGULAR; ROUND AND FLAT-OVAL, SUPPLY-
RETURN, OUTDOOR-AND EXHAUST-AIR DUCT AND AIR'PLENUM
INSULATION:

B. FLEXIBLE ELASTOMERIC, MINERAL-FIBER BLANKET, MINERAL-FIBER
BOARD OR POLYOLEFIN WITH MINIMUM INSTALLED THERMAL
RESISTANCE AS(FOLLOWS:

UNCONDITIONED SPACES WITHIN BUILDING: R-6

WITHIN BUIEDING ENVELOPE ASSEMBLY: R-8

OUTSIDEOF BUILDING: R-8

1.4 ITEMS NOT INSULATED:
1.FIBROUS-GLASS DUCTS.
2.METALDUCTS WITH DUCT LINER OR SUFFICIENT THICKNESS TO
COMPLY WITH ENERGY CODE AND ASHRAE/IESNA 90.1.
3.FACTORY-INSULATED FLEXIBLE DUCTS.
4.FACTORY-INSULATED PLENUMS AND CASINGS.
5.FLEXIBLE CONNECTORS.
6.VIBRATION-CONTROL DEVICES.
7.FACTORY-INSULATED ACCESS PANELS AND DOORS.
8.DUCTS THAT HAVE INTERNAL ACOUSTICAL LINING.

1.5 PRODUCTS
A. THE FOLLOWING INSULATION MANUFACTURERS WILL BE
ACCEPTABLE:

1.JOHNS-MANVILLE

2.OWENS-CORNING

1.6 ACOUSTICAL TREATMENT
1.WHERE SHOWN ON THE DRAWINGS, LOW PRESSURE DUCTWORK
SHALL BE LINED WITH 1.5" THICK R-6 AS MANUFACTURED BY
DUCTMATE, 1-1/2 POUND MINIMUM DENSITY, NEOPRENE COATED,
FLEXIBLE FIBERGLASS DUCT LINER. LINING SHALL COMPLY WITH NFPA
90A AND SHALL HAVE A FLAME SPREAD CLASSIFICATION OF NOT MORE
THAN 25 AND A SMOKE DEVELOPED RATING NOT MORE THAN 50. DUCT
SIZES WHERE LINING IS INDICATED ON PLANS ARE MINIMUM INSIDE
CLEAR DIMENSIONS REQUIRED.

1.7 SEALANT MATERIALS
1. TWO-PART TAPE SEALING SYSTEM.
2.WATER-BASED JOINT AND SEAM SEALANT.
3.SOLVENT-BASED JOINT AND SEAM SEALANT.
4.FLANGED JOINT SEALANT.
5.FLANGE GASKETS.

END OF SECTION 230713

PIPING INSULATION

A. INSULATE ALL PIPING IN ACCORDANCE WITH INSULATION SCHEDULE
EXCEPT AS OTHERWISE NOTED.

PIPING INSULATION SCHEDULE

SERVICE SIZE THICKNESS  FINISH

REFRIGERANT PIPING <1.5" 1.5" P-6

CONDENSATE PIPING <1.5" 1.0" P-6

SECTION 233113 - METAL DUCTS
1.1 CONSTRUCTION
A. EACH DUCT SYSTEM SHALL BE CONSTRUCTED FOR THE SPECIFIC
SMACNA DUCT PRESSURE CLASSIFICATIONS SHOWN ON THE CONTRACT
DRAWINGS. WHERE NO PRESSURE CLASSES ARE SPECIFIED BY THE
DESIGNER, THE SMACNA 2-1/2 INCH WG PRESSURE CLASS IS THE BASIS
OF COMPLIANCE WITH THESE STANDARDS, REGARDLESS OF THE
VELOCITY IN THE DUCT.
B. ALL DUCTWORK SHALL BE CONSTRUCTED TO SMACNA 2" WG DESIGN
AND NOT LESS THAN THE FOLLOWING STANDARDS:
1.DUCTWORK SHALL BE TRANSVERSELY JOINTED BY CONNECTING
SEAMS OF COMPANION ANGLES, FORMED FROM 1-1/2"X1-1/2"X1/8"
GALVANIZED ANGLES, TACK-WELDED OR RIVETED TO THE DUCT. THE
ANGLE FRAME SHALL BE CONTINUOUSLY FLANGED UP INTO UPRIGHT
OF ANGLE AND EACH CORNER SHALL BE FILLED IN AND GROUND
SMOOTH. JOINTS SHALL BE GASKETED WITH 1/8" THICK REINFORCED
GASKET, OVERLAPPED AT CORNERS, GASKET SIMILAR TO 3M-1202 OR
APPROVED EQUAL.
2.RECTANGULAR FITTINGS AND ALL TRANSITION PIECES FROM
RECTANGULAR TO ROUND SHALL BE NO. 16 GAUGE ALL WELDED
CONSTRUCTION.
3.HORIZONTAL DUCTS SHALL BE SUPPORTED ON NOT MORE THAN &'
CENTERS. VERTICAL RISERS SHALL BE SUPPORTED AT EACH FLOOR.
4.LONGITUDINAL SEAMS FOR RECTANGULAR DUCTWORK SHALL BE
PITTSBURGH LOCK SEAMS WITH SEALING COMPOUND, EQUAL TO
BENJAMIN FOSTER NO. 30-03 INSERTED INTO SEAM. ALL SEAMS SHALL
BE BRUSHED WITH NO. 30-02 AND COVERED WITH APPROVED SEALING
TAPE.
5.RECTANGULAR DUCTWORK 18 GAUGE AND HEAVIER, FILLER RODS
SHALL BE IN ACCORDANCE WITH SPECIFICATIONS FOR IRON AND
STEEL GAS WELDING RODS, ASTM 215; AWG A5.2.
6.ALL FITTINGS SUCH AS ELBOWS, TEES, ETC., SHALL BE NO. 20 GAUGE
ZINC COATED STEEL. ELBOWS SHALL BE OF FIVE (5) PIECE WELDED
AIRTIGHT CONSTRUCTION.

C. WHERE LATEST EDITION OF SMACNA DOES NOT CLEARLY STATE
GAUGES AND/OR STIFFENERS TO BE USED OR, WHERE SMACNA
STANDARDS REQUIRE INTERPRETATION, THE FOLLOWING MINIMUM
METAL GAUGES AND BRACING SHALL BE USED:

USG MAX. SIDE INCHES TRANSVERSE JOINTS AND BRACING

22UP TO 12 S SLIP, DRIVE SLIP, ONE INCH POCKET LOCK ON 8 FOOT CENTERS
22 13TO 24 1"X1"X1/8" ANGLES ON 4 FOOT CENTERS

20 25TO 35 1"X1"X1/8" ANGLES ON 2 FOOT CENTERS

D. PROVIDE TAPPING IN DUCTS FOR THERMOMETERS WHERE SPECIFIED. IN ADDITION,
PROVIDE AN AIRTIGHT PLUGGED TAPPING LOCATED AS FOLLOWS:

1.UPSTREAM OF EACH REHEAT COIL AND VAV BOX.

2.DOWNSTREAM OF EACH REHEAT COIL AND VAV BOX.

E. FLAT OVAL OR ROUND DUCTWORK MAY BE PROVIDED IN LIEU RECTANGULAR
DUCTWORK WITH THE REINFORCEMENT FOR FLAT SIDES SAME AS SPECIFIED FOR THE
RECTANGULAR DUCTWORK, AND AS PER SMACNA FLAT OVAL DUCT CONSTRUCTION
STANDARDS SHOWN INFIG. 8-6 AND AS SHOWN IN FIG. 3-1 AND 3-2 FOR ROUND
DUCTWORK.

F.ALLLDUCTWORK SHALL BE SEALED TO CLASS "A" AND LEAK TESTED TO MEAT SMACNA
CLASS 6 FOR RECTANGULAR AND CLASS 3 FOR ROUND DUCTS.
1.2 MATERIALS
A. SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS.
B. SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS.
C. SHEET METAL MATERIALS:
1.GALVANIZED SHEET STEEL.
2.STAINLESS-STEEL SHEETS.
3.ALUMINUM SHEETS.
4.FACTORY-APPLIED ANTI-MICROBIAL COATING.

D.""DUCT LINER:
1.FIBROUS GLASS, TYPE I, FLEXIBLE.
a.WITH ANTI-MICROBIAL EROSION-RESISTANT COATING.
2.FLEXIBLE ELASTOMERIC.
3.NATURAL FIBER.
E. SEALANT MATERIALS:
1. TWO-PART TAPE SEALING SYSTEM.
2.WATER-BASED JOINT AND SEAM SEALANT.
3.SOLVENT-BASED JOINT AND SEAM SEALANT.
4.FLANGED JOINT SEALANT.
5.FLANGE GASKETS.
6.ROUND DUCT JOINT O-RING SEALS.
1.3 DUCT CLEANING
A. CLEAN EXISTING DUCT SYSTEM(S) BEFORE TESTING, ADJUSTING, AND BALANCING.
B. CLEAN THE FOLLOWING ITEMS:
1.AIR OUTLETS AND INLETS.
2.SUPPLY, RETURN, AND EXHAUST FANS.
3.AIR-HANDLING UNITS.
4.COILS AND RELATED COMPONENTS.
5.RETURN-AIR DUCTS, DAMPERS, ACTUATORS, AND TURNING VANES.
6.SUPPLY-AIR DUCTS, DAMPERS, ACTUATORS, AND TURNING VANES.
7.DEDICATED EXHAUST AND VENTILATION COMPONENTS AND MAKEUP AIR SYSTEMS.
1.4 DUCT SCHEDULE
A. ALL DUCTS SHALL BE GALVANIZED STEEL EXCEPT AS FOLLOWS:
8.MOIST ENVIRONMENT DUCT MATERIAL: ALUMINUM.
END OF SECTION 233113

SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES
1.1 PRODUCTS
A. DIFFUSERS, REGISTERS AND GRILLES SHALL BE FURNISHED AND INSTALLED FOR
CAPACITIES AND IN LOCATIONS INDICATED ON DRAWINGS. ALL REGISTERS AND
DIFFUSERS SHALL BE PRIME COATED STEEL OR EXTRUDED ALUMINUM FINISHED UNLESS
OTHERWISE NOTED IN BAKED WHITE ENAMEL.
B. MANUFACTURERS: TITUS
1.SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCT BY ONE OF
THE FOLLOWING:
a.CARNES.
b.HART & COOLEY INC.
¢.KRUEGER.
d.METALAIRE, INC.
e.NAILOR INDUSTRIES INC.

C. ALL DIFFUSERS SHALL HAVE CONTROLLING/EQUALIZING GRID AND OPPOSED BLADE
DAMPER UNLESS OTHERWISE NOTED.

D. ALL DUCTED RETURN REGISTERS SHALL HAVE AN OPPOSED BLADE DAMPER UNLESS
OTHERWISE NOTED.

END OF SECTION 233713

THERMOSTATIC CONTROLS:
A. GENERAL:
THE SUPPLY OF HEATING AND COOLING ENERGY TO EACH ZONE SHALL BE
CONTROLLED BY INDIVIDUAL THERMOSTATIC CONTROLS CAPABLE OF RESPONDING
TO TEMPERATURE WITHIN THE ZONE. WHERE HUMIDIFICATION OR
DEHUMIDIFICATION OR BOTH IS PROVIDED, NOT FEWER THAN ONE HUMIDITY
CONTROL DEVICE SHALL BE PROVIDED FOR EACH HUMIDITY CONTROL SYSTEM.
EXCEPTION:
INDEPENDENT PERIMETER SYSTEMS THAT ARE DESIGNED TO OFFSET ONLY
BUILDING ENVELOPE HEAT  LOSSES, GAINS OR BOTH SERVING ONE OR MORE
PERIMETER ZONES ALSO SERVED BY AN INTERIOR SYSTEM PROVIDED THAT
BOTH OF THE FOLLOWING CONDITIONS ARE MET:
1. THE PERIMETER SYSTEM INCLUDES NOT FEWER THAN ONE THERMOSTATIC
CONTROL ZONE FOR EACH BUILDING EXPOSURE HAVING EXTERIOR WALLS FACING
ONLY ONE ORIENTATION (WITHIN + 45 DEGREES) (0.8 RAD) FOR MORE THAN 50
CONTIGUOUS FEET (15 240 MM).
2.THE PERIMETER SYSTEM HEATING AND COOLING SUPPLY IS CONTROLLE
BY THERMOSTATS LOCATED WITHIN THE ZONES SERVED BY THE SYSTEM.

B. DEAD BAND:

WHERE USED TO CONTROL BOTH HEATING AND COOLING, ZONE THERMOSTATIC
CONTROLS SHALL BE CONFIGURED TO PROVIDE A TEMPERATURE RANGE OR DEAD
BAND OF NOT LESS THAN 5°F (2.8°C) WITHIN WHICH THE SUPPLY OF HEATING AND
COOLING ENERGY TO THE ZONE IS SHUT OFF OR REDUCED TO A MINIMUM.

EXCEPTIONS:

1. THERMOSTATS REQUIRING MANUAL CHANGEOVER BETWEEN HEATING AND
COOLING MODES.

2.0CCUPANCIES OR APPLICATIONS REQUIRING PRECISION IN INDOOR
TEMPERATURE CONTROL AS APPROVED BY THE CODE OFFICIAL.

C. THERMOSTATIC SETBACK:

THERMOSTATIC SETBACK CONTROLS SHALL BE CONFIGURED TO SET BACK OR
TEMPORARILY OPERATE THE SYSTEM TO MAINTAIN ZONE TEMPERATURES DOWN TO
55°F (13°C) OR UP TO 85°F (29°C).

D. AUTOMATIC SETBACK AND SHUTDOWN:

AUTOMATIC TIME CLOCK OR PROGRAMMABLE CONTROLS SHALL BE CAPABLE OF
STARTING AND STOPPING THE SYSTEM FOR SEVEN DIFFERENT DAILY SCHEDULES
PER WEEK AND RETAINING THEIR PROGRAMMING AND TIME SETTING DURING A LOSS
OF POWER FOR NOT FEWER THAN 10 HOURS. ADDITIONALLY, THE CONTROLS SHALL
HAVE A MANUAL OVERRIDE THAT ALLOWS TEMPORARY OPERATION OF THE SYSTEM
FOR UP TO 2 HOURS; A MANUALLY OPERATED TIMER CONFIGURED TO OPERATE THE
SYSTEM FOR UP TO 2 HOURS; OR AN OCCUPANCY SENSOR.

E. SETPOINT OVERLAP RESTRICTION:

WHERE A ZONE HAS A SEPARATE HEATING AND A SEPARATE COOLING
THERMOSTATIC CONTROL LOCATED WITHIN THE ZONE, A LIMIT SWITCH, MECHANICAL
STOP OR DIRECT DIGITAL CONTROL SYSTEM WITH SOFTWARE PROGRAMMING SHALL
BE CONFIGURED TO PREVENT THE HEATING SETPOINT FROM EXCEEDING THE
COOLING SETPOINT AND TO MAINTAIN A DEADBAND IN ACCORDANCE WITH SECTION
DEADBAND.

F.AUTOMATIC START AND STOP:

AUTOMATIC START AND STOP CONTROLS SHALL BE PROVIDED FOR EACH HVAC
SYSTEM. THE AUTOMATIC START CONTROLS SHALL BE CONFIGURED TO
AUTOMATICALLY ADJUST THE DAILY START TIME OF THE HVAC SYSTEM IN ORDER TO
BRING EACH SPACE TO THE DESIRED OCCUPIED TEMPERATURE IMMEDIATELY PRIOR
TO SCHEDULED OCCUPANCY. AUTOMATIC STOP CONTROLS SHALL BE PROVIDED
FOR EACH HVAC SYSTEM WITH DIRECT DIGITAL CONTROL OF INDIVIDUAL ZONES. THE
AUTOMATIC STOP CONTROLS SHALL BE CONFIGURED TO REDUCE THE HVAC
SYSTEM'S HEATING TEMPERATURE SETPOINT AND INCREASE THE COOLING
TEMPERATURE SETPOINT BY NOT LESS THAN 2°F (-16.6°C) BEFORE SCHEDULED
UNOCCUPIED PERIODS BASED ON THE THERMAL LAG AND ACCEPTABLE DRIFT IN
SPACE TEMPERATURE THAT IS WITHIN COMFORT LIMITS.
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GENERAL NOTES: KEY NOTES:
DRYER VENT LENGTH CLACULATIONS
1 ALL DUCT SIZES SHOWN ON MECHANICAL FLOOR PLANS ARE CLEAR INSIDE.INTERNAL AND EXTERNAL 1. PROVIDE FURNACE AND COOLING COIL AS PER MANUFACTURER SPECIFICATIONS. COORDINATE FINAL VERTICAL RUN 20.0 FT
INSULATION THICKNESS OF DUCTS SHALL BE CONSIDERED SEPARATELY. LOCATION OF EQUIPMENT WITH STRUCTURAL DRAWINGS. PROVIDE CLEARANCES AS RECOMMENDED
2. PROVIDE OPPOSED BLADE VOLUME DAMPERS AT FACE OF ALL CEILING SUPPLY DIFFUSERS, RETURN BY THE MANUFACTURER. PROVIDE DRIP PAN, LEAKDETECTOR, AND CONDENSATE PUMP. PROVIDE 1" HORIZONTAL RUN 3.0FT
AND EXHAUST GRILLES. CONDENSATE DRAIN FOR ALL HVAC UNITS AND RUN ALL CONDENSATE LINES TO THE NEAREST FLOOR 90° ELBOW X2 10.0 FT
3. RUN CONTROL WIRING FROM TEMPERATURE SENSOR TO THE CORRESPONDING THERMOSTAT IN THE DRAIN OR TO THE OUTSIDE, WHICHEVER ROUTE REQUIRES THE LEAST AMOUNT OF TOTAL EQ. LENGTH 330 FT
OFFICE. PIPING.COORDINATE FINAL LOCATION OF CONDENSATE TERMINATION WITH THE ARCHITECT. : :
4. RUN DUCTWORK TIGHT TO THE LOWEST STRUCTURE. SMALLER DUCTS TO BE RUN BETWEEN THE WEB NOTE:
JOIST AS MUCH AS POSSIBLE. 2. 8"X8" OUTSIDE AIR DUCT TO ROOF. 1.THICKNESS OF DRYER EXHAUST DUCT MUST HAVE A MINIMUM OF 0.0157 INCHES (NO. 28 GAUGE).
5. PROVIDE FIRE OR FIRE+SMOKE DAMPER WHEREVER DUCTS ARE CROSSING FIRE/SMOKE RATED
WALLS/BARRIERS. COORDINATE WITH ARCHITEGCTURAL DRAWINGS FOR FIRE RATINGS OF THE WALLS. 3. PROVIDE DRYERBOX VENT BOX MODEL 350. RUN DRYER EXHAUST UP THROUGH THE ATTIC 2.FINAL DRYER SELECTION SHALL HAVE EXHAUST LENGTH LIMITATIONS CAPABLE OF ACHIEVING THE DESIGNED LINE LENGTH. SHEET TITLE.
6. ALL DUCTWORK WITHIN THE ATTIC SPACE TO HAVE MINIMUM R-8 EXTERNAL INSULATION THAT AND THROUGH THE ROOF. PROVIDE DRYER RATED ROOF CAP ON THE ROOF.
IS AT LEAST 1.5 INCHES THK.
7. ALL PENETRATIONS REQUIRED FOR EQUIPMENT (DUCT, PIPES, ETC.) THROUGH ANY WALL SHALL BE 4. RUN 4" DIA. DRYER EXHAUST IN WALL FROM DRYER ON 18T FLOOR LEVEL THROUGH THE ROOF. M EC HAN ICAL FLOO R PLAN
8. PROVIDE VOLUME DAMPERS ON EACH BRANCH TAKE OFF FROM DUCT MAIN, AND ON EACH DIFFUSER TERMINATION AND ELEVATE TERMINATION MINIMUM 24" ABOVE THE ROOF LEVEL. MAINTAIN 10'
TAKE OFF FROM BRANCH DUCT OR MAIN. BETWEEN THE EXHAUST TERMINATION ANB ANY FRESH AIR INTAKE. MAINTAIN 3' BETWEEN THE DRYER INPUT CAPACITY SQ.IN/KBTUH REQUIRED TOTAL CALCULATED FREE AREA MINIMUM REQUIRED FREE AREA
9. UNDERCUT ALL DOORS AS NOTED ON THIS PLAN 1" EXHAUST TERMINATION AND ANY OPERABLE OPENINGS TO THE BUILDING. 60,000 BTU/HR 1 60 SQ.IN. 100 SQ.IN.
10.  FOR SUPPLY AND RETURN AIR DUCTS PROVIDE ACOUSTICAL LINING WITH R-6 INSULATION RATING UP NOTE:
TO 20' OF DUCT RUN FROM AC UNITS. PROVIDE R-6 THERMAL INSULATION AFTER 20' OF DUCT RUN 5. :
FROM AC UNITS. 1.51ZING REQUIREMENTS BASED ON OHIO FUEL GAS CODE 2021 304.5.3.1
6. PROVIDE AIR PURIFICATION'SYATEM, AP, AND INSTALL AT THE RETURN AIR DUCTS AS PER > REFER TO ARCHITECTURAL DRAWINGS FOR FINAL LOUVER SPECIFICATION.
MANUFACTURERSPECIFICATIONS.
7. PROVIDE T:STAT FOR ALLHVAC UNITS (10 TOTAL).STACK ALL THE T-STAT ON WALL.COORDINATE FINAL
LOCATIQN\WITH OWNER/ARCHITECT.
8. RUN REFRIGERANT PIPING FORM THE COOLING COIL TO CONDENSING UNIT ON GRADE.
9. PROVIDE REMOTE TEMPERATURE SENSOR IN RETURN AIR DUCT OF ALL HVAC UNITS WIRE BACK TO
THE RESPECTIVE T-STAT LOCATED IN OFFICE.
10. = EXHAUST AIR DUCT UP THROUGH ROOF. TERMINATE 24" ABOVE ROOF LEVEL WITH GOOSENECK &
BIRD SCREEN. MAINTAIN 10' BETWEEN THE EXHAUST TERMINATION & FRESH AIR INTAKE. MAINTAIN 3'
BETWEEN THE EXHAUST TERMINATION & ANY OPERABLE OPENINGS TO THE BUILDING. PROVIDE
BACKDRAFT DAMPER.
11,  PROVIDE CEILING EXHAUST FAN FOR IT TOOM. TERMINATE ON ROOF WITH GOOSENECK &
BIRDSCREEN. 6"X6" EXHAUST DUCT UP TO ROOF, ENDS WITH A ROOF CAP. 1 | 11/12/2024 | BLDG, DEPT. RESPONSES
12. RUN 4" COMBUSTION AIR AND 4" FLUE VENT UP TO ROOF. PROVIDE CAP AT THE TERMINATION AND 09/10/2024 | ISSUED FOR PERMIT
ELEVATE TERMINATION MINIMUM 24" ABOVE THE ROOF LEVEL. MAINTAIN 10' BETWEEN THE EXHAUST REV DATE | REMARKS
TERMINATION & FRESH AIR INTAKE. MAINTAIN 3' BETWEEN THE EXHAUST TERMINATION & ANY .
OPERABLE OPENINGS TO THE BUILDING.
13.  PROVIDE @5" VENT FOR GAS FURNACE EXHAUST AND COMBUSTION AIR INTAKE. PROVIDE AS PER JOBNUMBER:  24002475A
MANUFACTURER'S RECOMMENDATATION.
- 1712024
14.  COORDINATE FINAL LOCATION OF EQUIPMENT WITH ARCHITECT/OWNER. DATE: 06/17/20
15, INSTALL REFRIGERANT PIPING FROM INDOOR UNITS TO OUTDOOR UNITS AS PER MANUFACTURER DRAWN BY: Author
RECOMMENDATION. PROVIDE WHETHER PROOF COATING FOR EXPOSED PIPING. PROVIDE PIPING
INSULATION AS PER TABLE C403.12.3 OHIO ENERGY CODE 2021. CONTRACTOR TO COORDINATE WALL CHECKED BY: Checker
PENETRATION FOR REFRIGERANT PIPING WITH BASE BUILDING STRUCTURAL ENGINEER. '
16.  PROVIDE DOOR LOUVERS. COORDINATE WITH ARCHITECT. SHEET NO
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MECHANICAL ROOF PLAN
1/8" = 1'-0"

1
LIGHTBRIDGE ACADEMY

2. RUN 4" DIA. DRYER EXHAUST IN WALL FROM DRYER ON 1ST FLOOR LEVEL

2. TERMINATE ALL EXHAUST DUCTS MINIMUM 24" ABOVE ROOF LEVEL WITH THROUGH THE ROOF. INSTALL AS PER MANUFACTURER'S INSTRUCTIONS.
GOOSENECK & BIRD SCREEN. EXHAUST TO BE LOCATED MINIMUM 10 FT AWAY PROVIDE ROOF CAP ON THE ROOF AT TERMINATION AND ELEVATE TERMINATION
FROM ANY OUTSIDE AIR INTAKE & 3 FT AWAY FROM OPERABLE OPENINGS INTO MINIMUM 24" ABOVE THE ROOF LEVEL. MAINTAIN 10' BETWEEN THE EXHAUST
BUILDING. TERMINATION AND ANY FRESH AIR INTAKE. MAINTAIN 3' BETWEEN TH

TERMINATION AND ANY OPERABLE OPENINGS TO THE BUILDING.

ROOF GENERAL NOTES:
KEY NOTES:
1. ALL PENETRATIONS REQUIRED FOR EQUIPMENT (DUCT, PIPES, ETC.) THROUGH 1. PROVIDE @5" VENT FOR GAS FURNACE EXHAUST AND COMBUSTION AIR INTAKE.
ANY WALL, CEILING OR ROOF SHALL BE PROPERLY SEALED OFF TO MAINTAIN PROVIDE AS PER MANUFACTURER'S RECOMMENDATATION.
THE INTEGRITY OF THE STRUCTURE.

3 20x12 EXHAUST DUCT DOWN TO EF-1. PROVIDE GREENHECK
GRAVITY RELIEF VENTILATOR ON ROOF. PROVIDE
DAMPER

SHEET TITLE:

MECHANICAL ROOF PLAN

4. 6"X6" EXHAUST DUCT DOWN TO EF-2, ENDS WITH A
AWAY FROM ANY OUTSIDE AIR INTAKE.

5. @4" VENT FOR WATER HEATER FLUE VENT & C
ROOF. CONTRACTOR TO INSTALL AS PER MANU
TERMINATION CAP. ENSURE EXHAUST D INIMUM OF 10" AWAY
FROM ANY OUTSIDE AIR.

6. PROVIDE GREENHECK MODEL GRS VENTILATOR ON ROOF,
PROVIDE WITH INTEGRAL MOTORIZ . IDE SIZE 8 UP TO 200 CFM
AND SIZE 10 UP TO 400 CFM.
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AIR COOLED CONDENSING UNIT SCHEDULE ELECTRIC HEATER SCHEDULE
OUTDOOR
COOLING CAPACITY COMPRESSOR PIPING SIZE ELECTRICAL WEIGHT TOTAL CAPACITY ELECTRICAL
TAG MANUFACTURER MODEL SEER2 MOTOR REMARKS TAG | MANUFACTURER | MODEL | LOCATION | MOUNTING W VOLTS | PHASE |HZ | MCA WEIGHTS NOTES
NOM TONS | TOTAL MBH SENSIBLE MBH | RLA | LRA | REFRIG HP FLA GAS | LlQ. VOLTS | PHASE | HZ | MCA | MOCP LBS
Cu-1 TRANE 4TTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 24 40 189 1,2,3,4,5,6,7 ECH-1 QMARK CDF548 | SEE PLAN CEILING 4 208 1 60| 19.2 | 271BS 1,2
cu-2 TRANE ATTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A | 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 | 24 40 189 1,2,3,45,6,7 | | ECH-2 QMARK CDF548 | SEE PLAN CEILING 2 208 1 60 9.6 = 27LBS 1,3
CU-3 TRANE 4TTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 7/8" 3/8" | 208/230 1 60 | 24 40 189 1,2,3,4,5,6,7 ECH-3 QMARK CDF548 | SEE PLAN CEILING 2 208 1 60 9.6 27 LBS 1,3
CU-4 TRANE ATTR4036N1 14.3 3.0 35.4 26.6 14.1 | 87.4 | R-410A 1/8 0.77 | 3/4" | 3/8" | 208/230 1 60 18 30 156 1,2,3,4,5,6,7 ECH-4 QMARK CDF548 | SEE PLAN CEILING 2 208 1 60 9.6 | 27 LBS 1,3
CU-5 TRANE 4ATTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 7/8" 3/8" | 208/230 1 60| 24 40 189 1,2,3,4,5,6,7 ECH-5 QMARK QCH1101F| SEE PLAN CEILING 1 120 1 60 8.3 10 LBS 1,2
CU-6 TRANE ATTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 24 40 189 1234567 | [NOTES:
CU-7 TRANE ATTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 24 40 189 1,2,3,4,5,6,7
/ / / / 1. PROVIDE WITH UNIT MOUNTED DISCONNERT SWITCH, OVERLOAD PROTECTION WITH MANUAL RESET, AND MOUNTING BRACKETS.
cu-8 TRANE ATTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 24 40 189 1,2,3,4,5,6,7 /1
» » 2. PROVIDE WITH INTEGRAL THERMOSTAT. 2
CU-9 TRANE ATTR4036N1 14.3 3.0 35.4 26.6 14.1 | 87.4 | R-410A 1/8 0.77 | 3/4 3/8" | 208/230 1 60 18 30 156 1,2,3,4,5,6,7
CU-10 TRANE 4TTR4048N1 14.3 4.0 47.4 35.6 18.5 | 124.0 | R-410A 1/5 1.05 | 7/8" | 3/8" | 208/230 1 60 24 40 189 1,2,3,4,5,6,7
NOTES:
1) PROVIDE POWER DISCONNECT REFER TO ELECTRICAL PLANS.
2) PROVIDE RUBBER ISOLATOR KIT FOR CONDENSING UNIT
3) UNITS SHALL BE RATED AT 95 DEG F DB/ 75 DEG F WB.
4) PROVIDE NON-BLEED TXV KIT FOR COOLING COIL.
5) FASTEN CONDENSING UNIT TO CONCRETE PAD.
6) PROVIDE FURNACE WITH 2 STAGES OF HEAT.
7) SPLIT SYSTEMS MUST BE HIGH EFFICIENCY TYPE.
FURNACE SCHEDULE BUILDING AIR BALANCE
NPUT - BLOWER FAN SECTION FILTER COMBUSTION FAN SECTION ELECTRICAL UNIT SUPPLYAIR | OUTSIDEAIR | RETURNAIR | EXHAUST AR
TAG MANUFACTURER MODEL STAGE TEMP. RISE (°F) | suppLY EXT.S.P MIN. MOTOR THICK DIM WEIGHT LBS AFUE REMARKS Cu-1 1500 200 1300 -
CAPACITY CAPACITY -S.P. :
cev | OACFM (i) Hp RPM (in) (i) FLA TYPE RPM VOLTS | PHASE | HZ | MCA & MOCP U2 1500 540 1260 -
FR-1 TRANE S8X2B0SOM4PSC 2 80 64 30-60 1500 200 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 CU-3 1500 260 1240 -
FR-2 TRANE S8X2B080M4PSC 2 80 64 30-60 1500 240 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL 3300/2600 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 Ccu-4 1200 170 1030 -
FR-3 TRANE S8X2B0SOMAPSC 2 80 64 30-60 1500 260 0.7 0.75 1075 | 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 120 | 15 137 80 | 1,2,3,4,56,7 CU-5 1500 180 1320 -
- 210 -
FR-4 TRANE S8X2BOSOMA4PSC 2 80 64 30-60 1200 170 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 cu-6 1500 1230
CU-7 1500 220 1280 -
FR-5 TRANE S8X2B0SOM4PSC 2 80 64 30-60 1500 180 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 U 1500 510 1990
FR-6 TRANE S8X2B0SOM4PSC 2 80 64 30-60 1500 210 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 U9 1200 150 1050 -
FR-7 TRANE S8X2B0SOM4PSC 2 80 64 30-60 1500 220 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 604(12.0 15 137 80 1,2,3,4,5,6,7 CU-10 1500 250 1250 i
FR-8 TRANE S8X2BOSOMA4PSC 2 80 64 30-60 1500 210 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 EF-1 i _ i 1600
FR-9 TRANE S8X2BOSOMA4PSC 2 80 64 30-60 1200 150 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 | 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 EF-2 - - - 100
FR-10 TRANE S8X2B08OM4PSC 2 80 64 30-60 1500 250 0.7 0.75 1075 1 16"X25" | 0.66 | CENTRIGUGAL | 3300/2600 120 1 60 | 12.0 15 137 80 1,2,3,4,5,6,7 TOTAL: 14400 2090 12310 1700
NOTES. BUILDING PRESSURE: 390 POSITIVE
1) PROVIDE DISCONNECT SWITCH REFER TO ELECTRICAL PLANS....
2) PROVIDE 7-DAY FULLY PROGRAMMABLE CONTROLLER IN THE CONFERENCE ROOM. PROVIDE WITH TEMPERATURE SENSORS IN EACH CLASSROOM SERVED. SENSORS TO PROVIDE TEMPERATURE AVERAGING FOR EACH ZONE SERVED.
3) PROVIDE MERV 4 FILTER AND VIBRATION ISOLATORS.
4) PROVIDE DRIP PAN, LEAK DETECTOR, AND CONDENSATE PUMP.
5) PROVIDE HORIZONTAL HANGING KIT AND FLUE VENTS COMBUSTION AIR INTAKE AS PER RECOMMENDED BY MANUFACTURER.
6) PROVIDE HIGH VELOCITY FURNISHED FILTER, PER RECOMMENDED BY MANUFACTURER. FILTERS TO BE NEW AT TURNOVER.
7) SPLIT SYSTEMS MUST BE HIGH EFFICIENCY TYPE.
COOLING COILS SCHEDULE EXHAUST FAN SCHEDULE
REE. LINE SIZE STATIC PRESSURE ELECTRIC DATA
MATCH FURNACE | FACE AREA (SQ |PRESSURE DROP FLOW RATE WEIGHT BASIS OF DESIGN
TAG oDU MANUFACTURER MODEL WIDTH 1) (N) NO. OF ROWS | FINS PER IN. - ouh WEIGHT LBS | REMARKS - EXTERNAL EAN SPEED MOTOR SIZE 4BA INTERLOCK REMARKS
Q V/HZ/PH
CFM IN W.G. RPM FLA MCA | MOP LBS MANUFACTURER MODEL
cc-1 cu-1 TRANE ATXCCO06 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2
EF-1 1600 1.5 1636 13.0 16.2 | 25 | 115/60/1 95 66 TIME CLOCK GREENHECK 5Q-140-VG 1,2,3,4
cc-2 CuU-2 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 e
EF-2 100 0.6 894 0.3 04 | 15 | 115/60/1 16 42 g 24/7 < GREENHECK SP-LPOS10W 2,3,4,5
cC-3 CU-3 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 NOTES
cc4 cu-4 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 1. FAN SHALL RUN DURING OPERATING HOURS OF THE BUILDING.
CC-5 CU-5 TRANE 4TXCCO06 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 2. PROVIDE WITH DISCONNECT SWITCH.
CCc-6 CuU-6 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 3. PROVIDE VIBRATION ISOLATION.
cc-7 Cu-7 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 4. PROVIDE GRAVITY BACK DRAFT DAMPER. /|
cc-8 cu-8 TRANE 4TXCCO06 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2 5. IT ROOM EXHAUST FAN SHALL RUN 24/7 3
cc-9 CuU-9 TRANE 4TXCC006 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2
CC-10 | CU-10 TRANE ATXCCO06 17.5" 7.00 0.30 3 16 7/8 3/8 52 1,2
NOTES. AIR TERMINAL
1. FIELD VERIFY OVERALL REFRIGERANT LINE LENGTH AND CONFIRM REFRIGERANT LINE SIZES AND LENGTHS WITH MANUFACTURER. TAG MANUFACTURER MODEL TYPE CFM RANGE NECK SIZE NOMINAL FACE SIZE REMARKS | WEIGHT
2. PROVIDE HORIZONTAL CONVERSION KIT. TITUS TMSA SUPPLY DIFFUSER 0-100 6"Q 12x12 1-3 12 LBS
CDS-1 TITUS TMSA SUPPLY DIFFUSER 100-225 8"@ 24x24 1-3 12 LBS
TITUS TMSA SUPPLY DIFFUSER 225-400 10"@ 24x24 1-3 12 LBS
AIR PURIFICATION SYSTEM
) ELECTRICAL e TITUS 350RL RETURN GRILLE 0-550 12x12 24x24 1-3 10 LBS
TAG MANUFACTURER MODEL LOCATION CFM WEIGHT LBS| REMARKS TITUS 350RL RETURN GRILLE 0-1400 20x20 24x24 1-3 12 LBS
SERVED POWER (W)| VOLTS | PHASE |HZ
EG-1 TITUS 350RL EXHAUST GRILLE 0-100 6x6 12x12 1-3 6 LBS
AP-1,2,3,4,5,6,7,8,9,10 RGF ENVIRONMENTAL GROUP MICROCON-600 RETURN DUET SEE PLAN | 600 225 120 1 60 46 1,2,3,4,5,6,7 G2 TITUS 350RL EXHAUST GRILLE 0-250 8y8 12x12 13 8 LBS
NOTES NOTES:
1) UNIT SHALL BE INSTALLED IN PARALLEL WITH THE MAIN RETURN DUCT (FOR EACH UNIT) IN THE CEILING AS PER MANUFACTURER'S GUIDELINES. 1 1. BORDER TYPE TO BE COMPATIBLE WITH CEILING TYPE.
2) UNIT SHALL BE EQUIPPED WITH FILTRATION SYSTEM AND REME-LED OR HALO-LED SYSTEM CAPABLE OF BIPOLAR IONIZATION TO REDUCE VENTILATION DEMAND OF SPACE SERVED. %
) Q 2. COLOR AND FINISH TO BE REVIEWED AND APPROVED BY THE ARCHITECT.
3) PROVIDE ELECTRICAL OUTLET WITHIN 7 FEET OF THE UNIT AS PER MANUFACTURER GUIDELINES.
3. PROVIDE VOLUME BRANCH DAMPER. WHERE LOCATED IN INACCESSIBLE AREAS, PROVIDE CABLE OPERATED DAMPER LOCATED IN THE BRANCH, OPERABLE
4) MAINTAIN MINIMUM 6 FEET BETWEEN THE UNIT INLET AND OUTLET. THROUGH THE FACE OF THE DIFFUSER (KEY OPERATED).

5) INTERLOCK THE AP UNIT WITH THE GAS FURNACE.

6) INSTALL AS PER MANUFACTURERS INSTRUCTIONS.

7) ALL PRICING AND ORDERS MUST BE DONE THROUGH RGF. CONTACT ROM LAUREANO, RLAUREANO@RGF.COM; 561-318-4679
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GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
Www.gpsair.com
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-1 & 2 Educational Facilities Daycare (through age 4) 941.0 26.0 10.0 0.18 260 169 0.8 537
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF} 200 — Air Changes Per Hour 10.6 VRP OA CFM per person | 20.6 |
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 537 CFM IAQ OA CFM per person | 7.7 |
Return Air (Vr) 1300 ‘ — — Outside Air Per IAQ 200 CFM
Recirc. Flow Factor (R) 0.87 .o ) A Outside Air Savings 337 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 IS 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 32.5
HVAC Flow Type Constant Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 9.5
Outdoor Air Flow Type Constant OA MBH Saved Summer* 22.6
OA Tons Saved Summer* 1.9 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi [Authority* CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 2.0304E-09 7.1300E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.0550E-09 5.5566E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.8489E-07 1.2996E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 9.3415E-09 6.2825E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.3528E-07 3.7636E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6451E-05 4.8968E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.6619E-08 1.1649E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1743
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 901
Methanol 200.0 6.7593E-09 1.8139E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 4.8616E-07 3.4175E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.5203E-07 3.8806E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.6300E-09 1.1346E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.3203E-05 1.6314E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 8.1816E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by

| All yellow shaded boxes require user input or review |

reduced outside air levels?

the US Navy to prove CO2 is not a contaminant of concern when using air cleaning

Date 23-08-2024

Job Name LIGHTBRIDGE ACADEMY
Representative -

Engineer NY Engineers
Contractor -

devices to control the other contaminants of concern, as found on submarines.

GPS INDOOR AIR QUALITY SOFTWARE©

COPYRIGHT 2021 GPS AIR,INC - ALL RIGHTS RESERVED
UNAUTHORIZED USE OR COPYING STRICTLY PROHIBITED

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human

Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400

Charlotte, NC 28208

Www.gpsair.com
VERSION 2.2 running ASHRAE 62.1-2019

Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-7 Educational Facilities Daycare (through age 4) 742.0 25.0 10.0 0.18 250 134 0.8 479
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 170 — Air Changes Per Hour 10.8 VVRP OA CFM per person [ 19.2
Supply Air (Vs) (CFM) 1,200 L A Outside Air Per VRP 479 CFM IAQ OA CFM per person | 6.8
Return Air (Vr) 1030 ‘ RV — Outside Air Per IAQ 170 CFM
Recirc. Flow Factor (R) 0.86 .o ) A Outside Air Savings 309 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 IS 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Occupied Zone Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 29.9
HVAC Flow Type Constant e.N,C Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 8.8
Outdoor Air Flow Type Constant OA MBH Saved Summer* 20.7
OA Tons Saved Summer* 1.7 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effectiveness |Authority**] CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off | ion On Ib/person/min Y
Acetaldehyde 100.0 2.0901E-09 8.3229E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.6562E-09 6.6602E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.9901E-07 1.5585E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 1.0017E-08 7.5250E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.7617E-07 4.5134E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6565E-05 4.9495E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.7884E-08 1.3969E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1920
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA Ro00 939
Methanol 200.0 7.2757E-09 2.0520E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 5.2329E-07 4.0983E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.9420E-07 4.6537E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.7355E-09 1.3379E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.4975E-05 1.9565E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 8.6734E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) wit
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-10 Educational Facilities Daycare (through age 4) 1,025.0 30.0 10.0 0.18 300 185 0.8 606
OA required per \
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 220 — Air Changes Per Hour 9.8 VVRP OA CFM per person [ 20.2
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 606 CFM IAQ OA CFM per person | 7.3
Return Air (Vr) 1280 ‘ RV — Outside Air Per IAQ 220 CFM
Recirc. Flow Factor (R) 0.85 .o ) ' Outside Air Savings 386 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 LB 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) 3
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 37.2
HVAC Flow Type Constant Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 10.9
Outdoor Air Flow Type Constant OA MBH Saved Summer* 25.8
OA Tons Saved Summer* 22 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative value
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html,
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi [Authority* CO2 Steady Staté (PPM)
& From Outdoors (PPM) lonization Off | ion On Ib/person/min Y
Acetaldehyde 100.0 2.0480E-09 8.1091E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.2327E-09 6.3867E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.8907E-07 1.4941E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 9.5411E-09 7.2190E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.4736E-07 4.3268E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6485E-05 4.9165E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.6992E-08 1.3392E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 180!
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 912
Methanol 200.0 6.9119E-09 1.9027E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 4.9713E-07 3.9288E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 ) 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.6449E-07 4.4613E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.6612E-09 1.2956E-09 Yes 2.2806E-08 50% NIOSH | 1 # NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.3727E-05 1.8756E-05 Yes 3.8318E-04 50% NIOSH [2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 8.9669E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has beén provided for reference only for gathering demand cor
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned
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the US Navy to prove CO2 is not a contaminant of concern when using air clean
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
Www.gpsair.com
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-3 & 4 Educational Facilities Daycare (through age 4) 1,046.0 32.0 10.0 0.18 320 188 0.8 635
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF} 240 — Air Changes Per Hour 9.6 VVRP OA CFM per person [ 19.9 |
Supply Air (Vs) (CFM) 1,500 L o Outside Air Per VRP 635 CFM IAQ OA CFM per person | 7.5 |
Return Air (Vr) 1260 ‘ RV = Outside Air Per IAQ 240 CFM
Recirc. Flow Factor (R) 0.84 - T A Outside Air Savings 395 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 IS 'I_ . ? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Occupied Zone Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 38.2
HVAC Flow Type Constant e.N,C Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 11.2
Outdoor Air Flow Type Constant OA MBH Saved Summer* 26.5
OA Tons Saved Summer* 22 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 2.0614E-09 8.6585E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.3675E-09 6.7860E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.9223E-07 1.5873E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 9.6927E-09 7.6713E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.5654E-07 4.5968E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6510E-05 4.9071E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.7276E-08 1.4228E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1778
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 920
Methanol 200.0 7.0278E-09 1.8605E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 5.05646E-07 4.1740E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.7395E-07 4.7397E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.6848E-09 1.3808E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.4124E-05 1.9926E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 9.7430E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
Www.gpsair.com
J VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone(CFEM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness EZ correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (VbzIEZ)
DAYCARE-8 Educational Facilities Daycare (through age 4) 881.0 25.0 10.0 0.18 250 159 0.8 511
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 180 — Air Changes Per Hour 11.4 VRP OA CFM per person | 20.4 |
Supply Air (Vs) (CFM) 1,500 T e, ' A Outside Air Per VRP 511 CFM IAQ OA CFM per person | 7.2 |
Return Air (Vr) 1320 ‘ RV . — Outside Air Per IAQ 180 CFM
Recirc. Flow Factor (R) 0.88 = y ) A Outside Air Savings 331 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 IS 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - . h OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ P Coil Leaving Air Drybulb (F 55.f MBH Saved Winter 31.9
HVAC Flow Type Constant Coil Leaving Air Wetbulb (F| 5511 KW Saved Winter 9.4
Outdoor Air Flow Type Constant OA MBH Saved Summer* 22.
OA Tons Saved Summer* 1.8 “OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.ede.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effecti: [Authority* CO? Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 2.0386E-09 6.7776E-10 Yes 1.2903E-08 50%: OSHA 6000
Acetone 250.0 8.1376E-09 5.3591E-09 Yes 1,2993E-07 50% NIOSH 5000
Ammonia 25.00 1.8683E-07 1.2538E-07 Yes 3.0522E-06 50% NIOSH L
Benzene 1.0 9.4342E-09 6.0569E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.4089E-07 3.6309E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6467E-05 4.9243E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.6792E-08 1.1238E-08 Ves 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1835
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 906
Methanol 200.0 6.8302E-09 1.9380E-08 Yes 1.1163E-07. 0% NIOSH .
Methylene Chloride 25.0 4.9125E-07 3.2970E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.5782E-07 3.7438E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.6445E-09 1.0845E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.3446E-05 1.5739E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 7.3880E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control

Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
Www.gpsair.com
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Ta Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-11 Educational Facilities Daycare (through age 4) 842.0 30.0 10.0 0.18 300 152 0.8 564
OA required per VRP
Zone Height (feet) 9.0 1o,
Desired Outside Air (Vo) IAQP (CF} 210 — Air Changes Per Hour 11.9 VVRP OA CFM per person [ 18.8 |
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 564 CFM IAQ OA CFM per person | 7.0 |
Return Air (V1) 1290 ' - - Outside Air Per IAQ 210 CEM
Recirc. Flow Factor (R) 0.86 oo y ' Outside Air Savings 354 CFM Winter Heating Savings
\entilation Effectiveness (Ez) 0.8 IS 'I_ . ? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Ooccupied Zone Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 34.2
HVAC Flow Type Constant s Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 10.0
[Outdoor Air Flow Type Constant OA MBH Saved Summer* 23.7
OA Tons Saved Summer* 2.0 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi [Authority* CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 2.1063E-09 8.0426E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.8196E-09 6.3974E-09 Yes 1.2993E-07 50% NIOSH 5000
i 25.00 2.0285E-07 1.4969E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 1.0201E-08 7.2293E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.8729E-07 4.3349E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6596E-05 4.9365E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.8227E-08 1.3417E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1876
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 949
Methanol 200.0 7.4161E-09 1.9933E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 5.3338E-07 3.9362E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 6.0566E-07 4.4696E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.7642E-09 1.2899E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.5457E-05 1.8791E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 8.5753E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
Www.gpsair.com
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupangy: Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-5 & 6 Educational Facilities Daycare (through age 4) 1,191.0 36.0 10.0 0.18 360 214 0.8 718
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 260 — Air Changes Per Hour 8.4 VVRP OA CFM per person [ 19.9
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 718 CFM IAQ OA CFM per person | 7.2
Return Air (Vr) 1240 RV . b . Outside Air Per IAQ 260 CFM
Recirc. Flow Factor (R) 0.83 o y ) ' Outside Air Savings 458 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 LB 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) 3
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ OCocupied Zone Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 44.2
HVAC Flow Type Constant e.N,C Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 13.0
Outdoor Air Flow Type Constant I OA MBH Saved Summer* 30.7
OA Tons Saved Summer* 2.6 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi [Authority* CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off On Ib/person/min Y
Acetaldehyde 100.0 2.0578E-09 9.6180E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.3310E-09 7.6000E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.9138E:07 1.7780E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 9.6516E-09 8.5897E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.5405E-07 5.1491E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6503E-05 4.9229E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.7199E-08 1.5037E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1831
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 918
Methanol 200.0 6.9964E-09 1.9320E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 5.0320E-07 4.6755E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.7139E-07 5.3092E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.6784E-09 1.5386E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Triehloroethane 350.0 2.4017E-05 2.2320E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene: 100.0 6.2453E-10 1.0509E-10 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings' i to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd

Suite 400
Charlotte, NC 28208
VERSION 2.2 running ASHRAE 62.1-2019
Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
DAYCARE-9 Educational Facilities Daycare (through age 4) 950.0 30.0 10.0 0.18 300 171 0.8 589
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 210 — Air Changes Per Hour 10.5 VVRP OA CFM per person [ 19.6
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 589 CFM IAQ OA CFM per person | 7.0
Return Air (Vr) 1290 ‘ — = Outside Air Per IAQ 210 CFM
Recirc. Flow Factor (R) 0.86 = y ) A Outside Air Savings 379 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 LB 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) 3
Level of Physical Activity Sedentary [ ‘, - : OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 36.6
HVAC Flow Type Constant Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 10.7
Outdoor Air Flow Type Constant OA MBH Saved Summer* 25.4
OA Tons Saved Summer* 21 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi [Authority* CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 2.0709E-09 8.0426E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 8.4633E-09 6.3974E-09 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 1.9448E-07 1.4969E-07 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 9.8003E-09 7.2293E-09 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 5.6305E-07 4.3349E-07 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.6529E-05 4.9365E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 1.7478E-08 1.3417E-08 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000 1876
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000 927
Methanol 200.0 7.1100E-09 1.9933E-08 Yes 1.1163E-07 0% NIOSH .
Methylene Chloride 25.0 5.1137E-07 3.9362E-07 Yes 8.0262E-06 50% OSHA 0
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 5.8067E-07 4.4696E-07 Yes 9.1140E-06 50% OSHA
Toluene 100.0 2.7016E-09 1.2899E-09 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 2.4407E-05 1.8791E-05 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 8.5753E-11 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2

GPS Air
3101 Yorkmont Rd
Suite 400
Charlotte, NC 28208
www.gpsair.com

VERSION 2.2 running ASHRAE 62.1-2019

Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Table 6.1 Pz*Rp Az*Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant cfm/ft2 Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Ra Pz * Rp Az * Ra Ez (Vbz/Ez)
CC-10, FR-10 Educational Facilities Daycare (through age 4) 1,659.0 3.0 10.0 0.18 30 299 0.8 411
OA required per VRP
Zone Height (feet) 9.0 P et
Desired Outside Air (Vo) IAQP (CF] 250 — Air Changes Per Hour 6.0 VVRP OA CFM per person [ 136.9
Supply Air (Vs) (CFM) 1,500 L A Outside Air Per VRP 411 CFM IAQ OA CFM per person | 83.3
Return Air (Vr) 1250 ‘ RV . — Outside Air Per IAQ 250 CFM
Recirc. Flow Factor (R) 0.83 - y ) ' Outside Air Savings 161 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 IS 'I_ (? v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary [ ‘, - : N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B [ P Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 158
HVAC Flow Type Constant Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 4.5
Outdoor Air Flow Type Constant OA MBH Saved Summer* 10.8
OA Tons Saved Summer* 0.9 *OA = Outside Air
Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used
Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced Generation Filtration Cognizant |__http://www.cdc.gov/niosh/npg/npgsyn-a.html
Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effi CO2 Steady State (PPM)
& From Outdoors (PPM) lonization Off lonization On Ib/person/min Y
Acetaldehyde 100.0 1.3669E-09 2.6532E-10 Yes 1.2903E-08 50% OSHA 6000
Acetone 250.0 1.3735E-09 6.6248E-10 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 2.7939E-08 1.4861E-08 Yes 3.0522E-06 50% NIOSH 5000
Benzene 1.0 1.8327E-09 7.9139E-10 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 8.0716E-08 4.3006E-08 Yes 8.8396E-06 50% NIOSH 4000
Carbon dioxide** 5000 4.5181E-05 4.5326E-05 Yes 2.4692E-05 0% NIOSH
Chioroform 2.0 2.5585E-09 1.3403E-09 Yes 2.7342E-07 50% NIOSH 3000
Dioxane 100.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA 2000
Hydrogen Sulfide 10.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% NIOSH
Methane NA 6.8698E-08 6.8698E-08 Yes 0.0000E+00 0% NA 1000
Methanol 200.0 1.0191E-09 1.6744E-09 Yes 1.1163E-07 0% NIOSH g0 =
Methylene Chloride 25.0 7.3422E-08 3.9071E-08 Yes 8.0262E-06 50% OSHA 0 | -
Propane 1000.0 1.1242E-09 1.1242E-09 Yes 0.0000E+00 0% NIOSH 1 2 3
Tetrachloroethane 5.0 0.0000E+00 0.0000E+00 Yes 0.0000E+00 50% OSHA
Tetrachloroethylene 100.0 8.3359E-08 4.4364E-08 Yes 9.1140E-06 50% OSHA
Toluene 100.0 1.4573E-09 3.1350E-10 Yes 2.2806E-08 50% NIOSH | 1 =NIOSH CO2 Limit
1,1,1 - Trichloroethane 350.0 3.4983E-06 1.8642E-06 Yes 3.8318E-04 50% NIOSH [ 2=CO2 Level at Ventilation Rate OA Flow Rate
Xylene 100.0 6.2453E-10 1.0127E-10 Yes 0.0000E+00 50% OSHA 3 =CO02 Level at IAQ Procedure OA Flow Rate
**Carbon dioxide has been provided for reference only for gathering demand control
Building materials and furnishings assumed to have no VOCs and off-gassing is complete |Is IAQ acceptable at o ventilation (DCV) setpoints. The National Research Council was commissioned by
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the US Navy to prove CO2 is not a contaminant of concern when using air cleaning
devices to control the other contaminants of concern, as found on submarines.

The University of Denmark conducted a study to confirm CO2 levels at 5,000
PPM had no impact on cognitive function. Zhang X, Wargocki P, Lian Z, Human
Responses to Carbon Dioxide, a Follow-up Study at Recommended Exposure Limits in

IMC 2006 & later allows for ASHRAE 62 IAQP through the engineered exception found in Section 403.2
Exhaust flow rates may differ from Table 6.5 based on ASHRAE 62 IAQP via Section 6.5.2
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GPS Air
3101 Yorkmont Rd
Suite 400
Charlotte, NC 28208

www.gpsair.com -
VERSION 2.2 running ASHRAE 62.1-2019

Zone Table 6.1 Table 6.2 Outdoor Air to
Max OA per Az * Ra Ventilation Zone (CFM) with
Zone Floor Area (square ft) Occupancy Occupant Effectiveness Ez correction
Zone Tag Facility Type Zone Use Az Pz Rp Az * Ra Ez (Vbz/Ez)
CC-10, FR-10 Educational Facilities Daycare (through age 4) 1,659.0 3.0 10.0 299 0.8 411

OA required per VRP

Zone Height (feet) 9.0 - N
Desired Outside Air (Vo) IAQP (CF] 250 = Air Changes Per Hour 6.0 VRP OA CFM per person [ 136.9
Supply Air (Vs) (CFM) 1,500 =, o Outside Air Per VRP 411 CFM IAQ OA CFM per person | 83.3
Return Air (Vr) 1250 ;. . Outside Air Per IAQ 250 CFM
Recirc. Flow Factor (R) 0.83 = y Outside Air Savings 161 CFM Winter Heating Savings
Ventilation Effectiveness (Ez) 0.8 i = '._ . ',} v OA Summer Drybulb 92.3 OA Winter Design DB (F) B
Level of Physical Activity Sedentary : ’ N OA Summer Wetbulb 74.6 Supply Air DB Setpoint (F) 92
Filter Location B Occupied Zone Coil Leaving Air Drybulb (F 55.0 MBH Saved Winter 15.5
v 9 ryl

HVAC Flow Type Constant e Coil Leaving Air Wetbulb (F] 55.0 KW Saved Winter 4.5
Outdoor Air Flow Type Constant OA MBH Saved Summer* 10.8
OA Tons Saved Summer* 0.9 *OA = Outside Air

Steady State (Ib/ft3) Steady State (Ib/ft3) Is Steady State Level Contaminant ***OSHA, NIOSH & WHO most conservative values used

Indoor Contaminants Maximum Threshold Value Using the VRP* Using the IAQ Method Acceptable at Reduced General tion Filtration Cognizant

Generated By People Based on OSHA or NIOSH (Prescribed OA) (Reduced OA) OA Levels? Rate Effectiveness |Authority**] co2 Steady State (PPM)

& From Outdoors (PPM) lonization Off lonization On Ib/person/min
Acetaldehyde 100.0 1.3669E-09 2.6532E-10 1.2903E-08 50% OSHA

Yes
Acetone 250.0 1.3735E-09 6.6248E-10 Yes 1.2993E-07 50% NIOSH 5000
Ammonia 25.00 2.7939E-08 1.4861E-08 Yes 3.0522E-06 50% NIOSH
1.0 1.8327E-09 7.9139E-10 Yes 1.4602E-07 50% OSHA
2- Butanone (MEK) 200.0 8.0716E-08 4.3006E-08 Yes 8.8396E-06 50% NIOSH
Carbon dioxide** 5000 4.5181E-05 4.5326E-05 Yes 2.4692E-05 0% NIOSH
C