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1. NOT ALL SYMBOLS AND ABBREVIATIONS SHOWN ON THIS DRAWING MAY BE USED FOR 13. ALL VALVES SHALL BE EASILY ACCESSIBLE FROM LAY—IN CEILINGS. IF NOT 22. WHERE JOISTS ARE INDICATED TO BE PENETRATED WITH DUCTWORK OR PIPING, 31. INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS, FLANGES AND 40. LOCATE ALL MECHANICAL EQUIPMENT TO PROVIDE UNOBSTRUCTED ACCESS TO UNIT AV,

THIS PROJECT.

2. UNLESS OTHERWISE NOTED, EACH TRADE CONTRACTOR IS RESPONSIBLE FOR CUTTING,
PATCHING TO MATCH, CORE DRILLING, ETC. AS REQUIRED TO INSTALL HIS WORK.

3. ALL CONTRACTORS SHALL COORDINATE HIS WORK WITH THE WORK OF OTHER TRADES.

4. SLEEVE AND SEAL ALL PIPING PENETRATIONS THRU ALL FIRE RATED ASSEMBLIES IN
ACCORDANCE WITH UL LISTED SYSTEMS. ALL CORRIDOR WALLS SHALL BE ASSUMED TO
HAVE A ONE HOUR RATING UNLESS NOTED OTHERWISE.

5. SLEEVE AND SEAL ALL PIPING PENETRATIONS THRU ALL NON—RATED ASSEMBLIES TO
REDUCE SOUND TRANSFER.

6. CONTRACT DOCUMENT DRAWINGS FOR MECHANICAL WORK ARE DIAGRAMMATIC AND ARE
INTENDED TO CONVEY SCOPE AND GENERAL ARRANGEMENT ONLY.

7. PROVIDE EMERGENCY STOP SWITCH FOR THE HVAC SYSTEM AS REQUIRED BY LOCAL
AUTHORITIES. COORDINATE LOCATION(S) WITH OWNER, LOCAL AUTHORITIES, AND FIRE
MARSHAL. SHOW LOCATION ON AS—BUILT DRAWINGS.

8. ALL OUTSIDE AIR INTAKES SHALL HAVE MOTORIZED DAMPERS. OUTSIDE AIR DUCTS
FROM OAU’S TO WSHP'S SHALL HAVE MANUAL DAMPERS FOR BALANCING.

9. M.C. SHALL PROVIDE EXACT LOCATIONS OF ALL OPENINGS IN MASONRY WALLS TO THE
G.C. PRIOR TO WALL BEING INSTALLED. ANY OPENINGS MISSED ARE TO BE CUT BY THE
MECHANICAL CONTRACTOR IN STRICT ACCORDANCE WITH THE STRUCTURAL ENGINEERS
DIRECTION.

10. INSTALL ALL MECHANICAL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS, CONTRACT DOCUMENTS, AND APPLICABLE CODES
AND REGULATIONS.

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

12. MAINTAIN A MINIMUM OF 6°—8" CLEARANCE TO UNDERSIDE OF PIPES, DUCTS,
CONDUITS, SUSPENDED EQUIPMENT, ETC., THROUGHOUT ACCESS ROUTES IN MECHANICAL
ROOMS.

ACCESSIBLE FROM LAY—IN CEILING VALVES SHALL BE PROVIDED WITH ACCESS DOORS
SIZED AS REQUIRED TO ACCESS VALVES. MINIMUM SIZE OF ACCESS DOORS SHALL BE
18"x18". PROVIDE FIRE RATED ACCESS DOORS AS REQUIRED BY FIRE RATINGS.

14. BALANCING DAMPERS SHALL BE PROVIDED IN ALL BRANCH DUCT CONNECTIONS TO
ALLOW FOR BALANCING. ALL BALANCING DAMPERS SHALL BE EASILY ACCESSIBLE FROM
LAY—IN CEILINGS. IF NOT ACCESSIBLE FROM LAY—IN CEILING, DAMPERS SHALL BE
PROVIDED WITH ACCESS DOORS SIZED AS REQUIRED TO ACCESS DAMPERS. MINIMUM SIZE
OF ACCESS DOORS SHALL BE 18"x18”. PROVIDE FIRE RATED ACCESS DOORS AS
REQUIRED BY FIRE RATINGS. MARK ALL BALANCING DAMPERS WITH RED SPRAY PAINT
TO BE EASILY SEEN FROM FLOOR LEVEL.

15. M.C. SHALL COORDINATE ALL FIRE RATINGS WITH THE ARCHITECTURAL DRAWINGS.

16. ALL JOINTS, SEAMS AND CONNECTIONS IN DUCTWORK SHALL BE SEALED IN
ACCORDANCE WITH THE NORTH CAROLINA MECHANICAL CODE.

17. ALL TESTS SHALL BE COMPLETED BEFORE ANY MECHANICAL EQUIPMENT OR PIPING
INSULATION IS APPLIED.

18. LOCATE ALL TEMPERATURE, PRESSURE, AND FLOW MEASURING DEVICES IN
ACCESSIBLE LOCATIONS WITH STRAIGHT SECTION OF PIPE OR DUCT UP AND DOWNSTREAM
AS RECOMMENDED BY THE MANUFACTURER FOR GOOD ACCURACY.

19. COORDINATE ALL EQUIPMENT CONNECTIONS WITH MANUFACTURERS' CUTSHEETS.
COORDINATE AND PROVIDE ALL DUCT AND PIPING TRANSITIONS REQUIRED FOR FINAL
EQUIPMENT CONNECTIONS. FIELD VERIFY AND COORDINATE ALL DUCT AND PIPING
DIMENSIONS PRIOR TO FABRICATION.

20. ALL CONTROL WIRE AND CONDUIT SHALL COMPLY WITH NATIONAL ELECTRIC CODE
AND SPECIFICATIONS.

21. CONCRETE HOUSEKEEPING PADS FOR MECHANICAL EQUIPMENT SHALL BE SIZED,
LOCATED AND FURNISHED BY THE MECHANICAL CONTRACTOR. MINIMUM CONCRETE PAD
THICKNESS TO BE 4”7 UNLESS NOTED OTHERWISE AND EXTEND 4" ON ALL SIDES OF THE
EQUIPMENT.

COORDINATE DUCTWORK AND PIPING LAYOUT WITH JOIST OPENING SIZE AND LOCATIONS.
COORDINATION SHALL BE DONE PRIOR TO FABRICATION OF DUCTWORK AND CUTTING OF
PIPING.

23. THE LOCATIONS OF ALL ITEMS SHOWN ON THE DRAWINGS OR CALLED FOR IN THE
SPECIFICATIONS THAT ARE NOT DEFINITELY FIXED BY DIMENSIONS ARE APPROXIMATE
ONLY. THE EXACT LOCATIONS NECESSARY TO SECURE THE BEST CONDITIONS AND
RESULTS MUST BE DETERMINED BY THE PROJECT SITE CONDITIONS AND SHALL HAVE THE
APPROVAL OF THE ENGINEER BEFORE BEING INSTALLED. DO NOT SCALE DRAWINGS.

24. ALL MISCELLANEOUS STEEL REQUIRED TO ENSURE PROPER INSTALLATION AND AS

SHOWN IN DETAILS FOR PIPING, DUCTWORK AND EQUIPMENT (UNLESS NOTED OTHERWISE)
SHALL BE FURNISHED AND INSTALLED BY THE MECHANICAL CONTRACTOR.

25. ALL DUCTWORK, PIPING AND EQUIPMENT SUPPORTED FROM STRUCTURAL STEEL SHALL
BE COORDINATED WITH GENERAL CONTRACTOR.

26. MECHANICAL EQUIPMENT, DUCTWORK AND PIPING SHALL NOT BE SUPPORTED FROM
METAL DECKING.

27. ALL ROOF MOUNTED EQUIPMENT CURBS FOR MECHANICAL EQUIPMENT SHALL BE
PROVIDED AND INSTALLED BY MECHANICAL CONTRACTOR.

28. ALL AIR CONDITIONING CONDENSATE DRAIN LINES FROM EACH AIR HANDING UNIT AND
ROOFTOP UNIT SHALL BE PIPED FULL SIZE OF THE UNIT DRAIN CONNECTION, WITH
P—TRAP AND PIPED TO NEAREST DRAIN — BY M.C. INDOOR UNITS LOCATED ABOVE
CEILINGS AND ON MEZZANINES TO BE PIPED TO NEAREST DRAIN AS SHOWN ON
PLUMBING PLANS. CONDENSATE DRAIN SYSTEM TO BE PROVIDED BY P.C. REFER TO
PLUMBING DRAWINGS FOR CONTINUATION OF CONDENSATE DRAINS IN WALLS.

COORDINATE LOCATION OF DRAIN CONNECTIONS WITH PLUMBING CONTRACTOR.

29. REFER TO TYPICAL DETAILS FOR DUCTWORK, PIPING AND EQUIPMENT INSTALLATION.
30. PROVIDE AIR VENTS AT HIGH POINTS IN LOOP AND HOT WATER PIPING. PROVIDE

HOSE END DRAIN VALVES AT BOTTOM OF ALL RISERS AND LOW POINTS. SHOW
LOCATIONS OF ALL VENTS AND DRAINS ON AS—BUILT DRAWINGS.

OTHER APPURTENANCES REQUIRING ACCESS ARE ACCESSIBLE.

32. ALL VALVES SHALL BE INSTALLED SO THAT VALVE REMAINS IN SERVICE WHEN
EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF VALVE IS REMOVED.

33. ALL VALVES (EXCEPT CONTROL VALVES) AND STRAINERS SHALL BE FULL SIZE OF
PIPE BEFORE REDUCING SIZE TO MAKE CONNECTIONS TO EQUIPMENT.

34. ALL BALANCING VALVES AND BUTTERFLY VALVES SHALL BE PROVIDED WITH POSITION
INDICATORS AND MAXIMUM ADJUSTABLE STOPS. (MEMORY STOPS)

35. PROVIDE FLEXIBLE CONNECTIONS IN ALL PIPING SYSTEMS CONNECTED TO PUMPS,
TOWERS AND OTHER EQUIPMENT WHICH REQUIRE VIBRATION ISOLATION EXCEPT WATER
COILS. FLEXIBLE CONNECTIONS SHALL BE INSTALLED AS CLOSE TO THE EQUIPMENT AS
POSSIBLE OR AS INDICATED ON THE DRAWINGS.

36. ALL PIPING WORK SHALL BE COORDINATED WITH ALL TRADES INVOLVED. OFFSETS IN
PIPING AROUND OBSTRUCTIONS SHALL BE PROVIDED AT NO ADDITIONAL COST TO OWNER.

37. 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.

38. ALL DUCTWORK DIMENSIONS, AS SHOWN ON DRAWINGS, ARE INSIDE CLEAR
DIMENSIONS. THE FIRST 20 FEET OF DUCTWORK FROM ANY AIR HANDLER, RTU, ERV OR
WSHP PROVIDING 3000 CFM OR MORE SHALL BE DOUBLE WALL CONSTRUCTION
(PERFORATED INNER WALL) WITH 1.0 INCH THICK DUCT LINER FOR SOUND ATTENUATION.

39. COORDINATE DIFFUSER, REGISTER AND GRILLE LOCATIONS WITH ARCHITECTURAL
REFLECTED CEILING PLANS, LIGHTING, AND OTHER CEILING ITEMS AND MAKE MINOR DUCT
MODIFICATIONS TO SUIT. VERIFY GRILLE TYPES WITH ARCHITECTURAL CEILING AND
RATING PRIOR TO BID/SUBMITTAL.

ACCESS PANELS, CONTROLS AND VALVING.

41. PROVIDE FLEXIBLE CONNECTIONS IN ALL DUCTWORK SYSTEMS CONNECTED TO AIR
HANDLERS, FANS AND OTHER EQUIPMENT WHICH REQUIRE VIBRATION ISOLATION.
FLEXIBLE CONNECTIONS SHALL BE PROVIDED AT THE POINT OF CONNECTION TO THE
EQUIPMENT UNLESS NOTED OTHERWISE.

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

43. PROVIDE ACCESS DOORS IN DUCTWORK TO PROVIDE ACCESS FOR ALL SMOKE
DETECTORS, FIRE DAMPERS, SMOKE DAMPERS AND OTHER ITEMS LOCATED IN THE
DUCTWORK WHICH REQUIRE SERVICE OR INSPECTION.

44. ALL THERMOSTATS OR SENSORS LOCATED IN CORRIDORS OR OTHER PUBLIC AREAS
ARE TO BE PROVIDED WITH METAL LOCKABLE COVERS OR GUARDS.

45. LOCATE ALL AIR HANDLER/WSHP DDC CONTROLLERS IN ACCESSIBLE LOCATION.
PROVISION SHALL BE MADE TO PROVIDE SERVICE CLEARANCE FOR CONTROL BOX IF IT
COMES FACTORY INSTALLED ON UNIT, OTHERWISE FIELD INSTALL BOX REMOTELY. REFER
TO PIPING PLANS FOR POWER JUNCTION BOXES LOCATION.

46. REFER TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES AND ELEVATIONS.

47. MECHANICAL CONTRACTOR TO INSTALL SMOKE DETECTORS FURNISHED BY E.C. AND
WIRE THEM TO SHUT DOWN UNITS THEY SERVE.

48. WHERE COMBO FIRE/SMOKE DAMPER AND SMOKE DETECTOR INSTALLED IN RATED
DUCT CHASE CONTRACTOR TO PROVIDE RATED ACCESS DOOR IN CHASE AND STANDARD
DOOR IN DUCT. MINIMUM ACCESS DOOR SIZE IS 18x18.
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& RENOVATION NOTES

1. THESE DEMOLITION DRAWINGS ARE BASED
ON EXISTING FACILITY AS—BUILT DRAWINGS
AND ENGINEERING SITE VISITS. THEY ARE
NOT GUARANTEED TO BE EITHER COMPLETE
OR FULLY ACCURATE. THE CONTRACTOR
SHOULD VERIFY ALL EXISTING CONDITIONS
PRIOR TO BIDDING AND STARTING ANY
DEMOLITION WORK.

2. REMOVE EXISTING SYSTEMS ENTIRELY.
REMOVE EXISTING EQUIPMENT OR DUCTWORK
SHOWN OR INDICATED TO BE REMOVED ON
THIS DRAWING UNLESS THEY ARE CALLED OR
INDICATED TO REMAIN OR ABANDON ON
RENOVATION FLOOR PLANS. COORDINATE FOR
PATCHING & ROOFING.

3. THE OWNER RESERVES THE RIGHT TO
RETAIN ANY MATERIALS REMOVED. ALL
MATERIALS NOT RETAINED BY THE OWNER
MUST BE DISPOSED OF OFF SITE.

4. ALL OPENINGS LEFT BY

DEMOLITION /CONSTRUCTION SHALL BE
PATCHED AS REQUIRED TO RECEIVE NEW
FINISHES. AFTER DISCONNECTING FROM
EXISTING THAT REMAINS AND DEMOLISHING
ANY HVAC EQUIPMENT AND PIPES, CAP THE
REMAINING DUCTS & PIPES. COORDINATE TO
RESTORE (AND PAINT) ROOF, WALLS, FLOOR
& PAVEMENT MATCH TO EXISTING OR
BETTER. ALL OPENINGS AT EXTERIOR WALLS
OR ROOF SHALL RECEIVE POLYISO
INSULATION W/ VAPOR BARRIER. ROOFING
WORK SHALL BE DONE BY PROFESSIONAL
ROOFING SUB—CONTRACTOR, HIRED BY M.C.
OR COORDINATED WITH G.C.

5. PROVIDE FIRE DAMPERS W/ ACCESS
DOORS AT RATED WALLS PENETRATIONS.

6. THE MECHANICAL CONTRACTOR SHALL
VISIT THE SITE AND EXAMINE EXISTING
CONDITIONS PRIOR TO BIDDING. EXAMINE
PROJECT DRAWINGS, DETAILS, SCHEDULES,
AND SPECIFICATIONS TO DEVELOP A FULL
UNDERSTANDING OF THE PROJECT SCOPE.

7. REMOVE ALL EXISTING INDICATED UNITS
TO BE REMOVED WITH RELATED DUCTWORK,
PIPING & CLG. GRILLES, INSULATION, POWER
& CONTROL WIRING, THERMOSTATS, REMOVE
CONDUITS, BREAKERS, HANGERS AND
SUPPORT.

CONDENSATE DRAIN SHALL BE REMOVED TO
THE POINT WHERE PIPE DROPS INTO WALL
(CHASE) OR CONNECTED TO THE MAIN, CAP
REMAINING PIPE. MAINS SHALL STAY
FUNCTIONAL.

CAP HOT WATER PIPING FOR UNIT HEATERS,
THAT BEING REMOVED, AND ABANDON IN
PLACE.

VERIFY DEMOLISHING WORK IN THE FIELD.

REMOVE OUTSIDE AIR DUCTWORK FROM
INDOOR UNITS BACK TO INTAKE HOODS,
REMOVE DAMPERS AND CAP EACH BRANCH,
CONNECTED TO INTAKE HOOD.

8. REMOVED ALL REFRIGERANT AND
CONTAINING EQUIPMENT SHALL BE
DECOMMISSIONED IN ACCORDANCE WITH
SECTION 608 OF THE EPA CLEAN AIR ACT
AND ALL WORK SHALL BE PERFORMED BY
AN EPA CERTIFIED REFRIGERANT TECHNICIAN.
REFRIGERANT SHALL BE RECLAIMED INTO
125# REFRIGERANT STORAGE CYLINDER(S)
AND SHALL BE CLEANED AND CERTIFIED
PRIOR TO BEING TURNED OVER TO THE
OWNER. DOCUMENT # OF REFRIGERANT
REMOVED AND # OF CERTIFIED REFRIGERANT
RETURNED. THE MECHANICAL CONTRACTOR
SHALL DELIVER THE REFRIGERANT TO THE
OWNER AND OBTAIN A SIGNATURE OF THE
RECEIVING PERSONNEL TO DOCUMENT IT
BEING TURNED OVER TO THE OWNER. A
COPY OF THE DOCUMENTATION SHALL BE
INCLUDED IN THE PROJECT IOM MANUAL. THE
MECHANICAL CONTRACTOR SHALL PROVIDE
REFRIGERANT STORAGE CONTAINERS AS
NECESSARY.

1\ PLAN — MECHANICAL DEMOLITION FLOOR PLAN

EXISTING DUCTWORK THAT NEED TO BE
DEMOLISHED IS NOT SHOWN FOR SIMPLICITY

MD1.1
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NOTES APPLY UNLESS OTHERWISE NOTED ON DRAWINGS.

MECHANICAL KEY NOTES FOR
ALL DEMOLITION PLANS

AND CAP AT THE WALL.

OIORONOIOIS

DISCONNECT AND REMOVE ABOVE CLG. DUCTED UNIT.
DISCONNECT AND REMOVE CLG. CASSETTE.

DISCONNECT AND REMOVE HOT WATER UNIT HEATER.
DISCONNECT AND REMOVE. REMOVE CONDENSATE DRAIN

DISCONNECT AND REMOVE WITH ALL PIPING.

REFRIGERANT PIPING — REMOVE ENTIRELY.

CEILING NOTES

DAMAGED — BY M.C.

REPORT.

1. AREAS INDICATED BY HATCH ON DEMO PLAN — IS
LAY=IN CEILING. OWNER WILL REMOVE EXISTING LAY-IN
CEILING W/ CEILING GRID AS NEEDED TO ALLOW CONTRACTOR
TO PERFORM HIS DEMOLISHING AND RENOVATION WORK.
CONTRACTOR TO COORDINATE. CONTRACTOR MIGHT REUSE
EXISTING DUCTWORK & CLG. DIFFUSERS — REFER TO NOTE
ON REVISED PLANS. BEFORE DEMOLISH CEILING ALL EXISTING
CEILING AND ABOVE CEILING EQUIPMENT, LIGHT FIXTURES,
CABLES, AND DEVICES (EXIT SIGNS, SECURITY CAMERAS,
SPEAKERS, ETC) SHALL BE PROPERLY SUPPORTED FROM THE
STRUCTURES AND REMAIN OPERATIONAL — BY OWNER.
SECURITY AND FIRE ALARM SYSTEMS SHALL STAY ACTIVE
ALL THE TIME DURING RENOVATION.

2. EXISTING CEILING SHALL BE REINSTALLED AFTER ALL
EQUIPMENT & DUCTWORK TESTED FOR AIR LEAKAGE AND
PROPER PERFORMANCE. DAMAGED GRID & CEILING TILES
SHALL MATCH TO EXISTING — BY OWNER.

3. PATCH AND REPAINT (ENTIRE WALL SURFACE) IF

4. M.C. TO BALANCE HVAC SYSTEMS AND SUBMIT THE T&B

336.724.0139 = 1111 S Marshall Street, Suite 250, Winston Salem, NC 27101
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INSTALL PACKAGE UNIT ON A FACTORY
PROVIDED CURB ON TOP OF CONCRETE PAD
AS SHOWN. CUT ASPHALT PAVEMENT AS
NEEDED TO INSTALL PAD, LEVEL IT. PAD
SHALL BE MIN. 4" HIGHER THAN
SURROUNDING SURFACE. CONCRETE FINISH
TO BE PERFORMED SO AS TO LEAVE A
LEVEL SURFACE WITH SLOPE AWAY FROM
BUILDING. SURFACE FINISH IS TO BE
PERFORMED WITH A LASER SCREED AND
FINISHED TO WITHIN 1/8" TOLERANCE. THE
REQUIRED CURB HEIGHT SHALL NOT BE
LESS THAN 12". PROVIDE EXPANSION
JOINTS AND MATERIALS AS PER CONCRETE
GUIDELINES.

ALL EXTERIOR DUCT SHALL RECEIVE MIN.
OF R—8 INSULATION. ALL DUCTWORK (SA &
RA) SHALL COMPLY DETAIL FOR EXTERIOR
DUCTWORK. SUPPORT DUCT ALONG WALL
WITH BRACKETS.

OWNER WILL LOCATE THE EXISTING STORM
UNDERGROUND PIPE. COORDINATE
EQUIPMENT PAD. OWNER TO PROVIDE 6"
HUB DRAIN W/ 3" PIPE OUT FOR UNIT AND
EXTEND TO EXISTING UG STORM.
CONTRACTOR TO EXTEND FULL SIZE OF
EQUIPMENT CONNECTION PVC CONDENSATE
DRAIN FROM UNIT TO HUB DRAIN PROVIDED
BY OWNER. CONTRACTOR TO PROVIDE
P—TRAP W/ HEAT TRACE AND INSULATION
AND PIPE SUPPORT. REFER TO DETAILS.
FOR ELECTRICAL: PROVIDE ONE GFI
RECEPTACLE AT WALL FOR UNIT.

PROVIDE NEW 6 FT HEIGHT CHAIN LINK
FENCE WITH GATES AS SHOWN. POLES w/
CONCRETE FOUNDATION AT THE CORNERS
AND EVERY 6 FT.

RESTORE ALL DISTURBED PAVEMENTS &

[
HURHURR}

NN

DUCT LEGEND

SUPPLY DUCT (LOW PRESSURE).

RETURN DUCT (LOW PRESSURE).

ERV OR RTU RETURN AIR DUCT.

OUTSIDE AIR DUCT.

ERV EXHAUST AIR DUCT.

EXISTING DUCT

CURBS MATCH TO EXISTING. NOTES:

GAS & CONDENSATE PIPING AS WELL AS
POWER & CONTROL WIRING SHALL BE

-
.

RECTANGULAR & ROUND DUCTS: DIMENSIONS LISTED ARE ACTUAL DUCT

SIZES. ADD INSULATION PER SPECS.

INTERIOR: EXTERNALLY INSULATED WITH 2" INSULATION.
EXTERIOR: REFER TO EXTERIOR DUCT INSULATION DETAIL.

INTERIOR: EXTERNALLY INSULATED WITH 2" INSULATION.
EXTERIOR: REFER TO EXTERIOR DUCT INSULATION DETAIL.

GENERAL EXHAUST AIR (EA) DUCT. NO INSULATION.

ERV OR RTU SUPPLY OR MEDIUM PRESSURE AIR DUCT.
INTERIOR: EXTERNALLY INSULATED WITH 2" INSULATION.
EXTERIOR: REFER TO EXTERIOR DUCT INSULATION DETAIL.

INTERIOR: EXTERNALLY INSULATED WITH 2" INSULATION.
EXTERIOR: REFER TO EXTERIOR DUCT INSULATION DETAIL.

INTERIOR: EXTERNALLY INSULATED WITH 2" INSULATION.
EXTERIOR: REFER TO EXTERIOR DUCT INSULATION DETAIL.

INTERIOR: EXTERNALLY INSULATED WITH 2° INSULATION.

FLEXIBLE DUCT TO DIFFUSERS. (MAX LENGTH 10°-0%).
EXTERNALLY INSULATED WITH 2" INSULATION.

INSTALLED SUCH A WAY NOT TO BLOCK 2
ACCESS DOORS AND PANELS. *

DOUBLE WALL SPIRAL DUCTS: DIAMETER LISTED IS INNER WALL SIZE.
OUTER DIAMETER SHALL BE 2" LARGER TO ACCOMMODATE THE 1" WALL
THICKNESS.

ALL DUCTWORK SHALL FOLLOW THIS CHART BY DEFAULT UNLESS
SPECIFICALLY NOTED OTHERWISE IN PLAN KEYNOTES. IF THIS OCCURS, IT
APPLIES ONLY TO THE DUCT NOTED.

DEFINITION OF DUCTWORK TYPES

EXTERIOR DUCT

ABOVE ROOF LINE, IN THE ATTIC, ON SERVICE PLATFORM OR IN CRAWL SPACE
INTERIOR CONCEALED DUCT

ABOVE CEILING, IN SERVICE PLATFORM OR IN CHASES

INTERIOR EXPOSED DUCT
BELOW CEILING OR IN SPACES WITH OPEN STRUCTURES

— INSTALLED OUTSIDE OF BUILDING THERMAL ENVELOPE

— INSTALLED WITHIN BUILDING THERMAL ENVELOPE

— INSTALLED WITHIN BUILDING THERMAL ENVELOPE

GENERAL NOTES (TYPICAL

FOR ALL MECHANICAL SHEETS)

1. PROVIDE BALANCING DAMPERS FOR SUPPLY &

FOR BALANCING.

2. PROVIDE BALANCING DAMPERS FOR ALL EXHAUST
DUCT GRILLES AND RUNOUTS.

3. DUCTWORK & PIPING MUST BE ARRANGED TO
PROVIDE SERVICE CLEARANCE.

3. ALL EXTERIOR REFRIGERANT PIPES SHALL BE

EMBOSSED ALUMINUM JACKET.

4. ALL DUCTWORK PASSING THROUGH WALLS/FLOOR
SHALL BE RIGID TYPE. PROVIDE FLASHING AND
MINERAL WOOL INSULATION FOR NON—RATED &
SMOKE WALLS SEAL TIGHT. THE_ANNULAR SPACE
AROUND THE DUCT PENETRATION SHALL BE

MATERIAL THAT RESISTS THE FREE PASSAGE OF
ELAME AND THE PRODUCTS OF COMBUSTION,
COMPLY WITH UL ASSEMBLY FOR RATED WALL

OPENINGS. G.C. IS RESPONSIBLE FOR ALL LINTELS
M.C. IS RESPONSIBLE IF MISSED. PROVIDE FIRE

WALLS.
FLEXIBLE DUCTWORK SHALL NOT EXCEED 6'-0".
COORDINATE SIDEWALL GRILLES ELEVATION.

DUCT AND PIPE RUNOUT SCHEDULES.
ALL HVAC EQUIPMENT ABOVE CEILING SHALL BE

® Nom

DUCTWORK HIGH AS PRACTICAL.
9. PROVIDE TURNING VANES FOR ALL ELBOWS IN
RECTANGULAR DUCTWORK.

NOTE:
DISCONNECTS, MOTOR CONTROLLERS, MOTOR RATED AND

RETURN RUNOUTS (SOME NOT SHOWN FOR CLARITY).
DO NOT USE OPPOSED BLADE DAMPERS IN GRILLE

INSULATED W/ 1.5 FOAM AND COVERED W/ 0.032

PROTECTED WITH AN APPROVED NONCOMBUSTIBLE 15,

PENETRATIONS. COORDINATE WITH G.C. MECHANICAL

DAMPER FOR DUCTWORK PASSING THRU FIRE RATED

FOR DUCT SIZES NOT SHOWN ON PLANS REFER TO

INSTALLED (BOTTOM) MAX. 24 ABOVE CEILING AND

11. PROVIDE ACCESS DOOR IN DUCT AS WELL AS IN
INACCESSIBLE CEILING OR WALLS FOR ALL BALANCING,
FIRE, SMOKE OR COMBINATION FIRE/SMOKE DAMPERS,
SMOKE DETECTORS, ELECTRIC DUCT HEATERS, VALVES.
ACCESS DOOR SHALL BE 18"x18" OR AS LARGE AS THE
DUCT PERMITS. ACCESS DOORS SHALL BE PROVIDED FOR
EQUIPMENT INSTALLED ABOVE CEILING (OR IN THE ATTIC)
IN ALL INACCESSIBLE CEILING.

12. PROVIDE EACH HVAC UNIT WITH LIMITED USER
OVERRIDE SPACE THERMOSTAT. INSTALL AS PER DRAWING.
13. FIELD COORDINATE ALL DUCTWORK OPENINGS &
LINTELS WITH STRUCTURE AND OTHER TRADES. WALL
OPENINGS & LINTELS BY M.C.

14. PROVIDE EMERGENCY STOP SWITCH FOR EACH HVAC
IN READILY ACCESSIBLE LOCATION AS DETERMINED BY
LOCAL CODE OFFICIALS.

IN_EXPOSED AREAS (UNLESS OTHERWISE NOTED) NO
FLEX ALLOWED. RECTANGULAR AND ROUND SPIRAL
DUCTWORK SHALL BE 1" INSULATED DOUBLE WALL
GALVANIZED METAL. ALL PIPE INSULATION (INCLUDING
CONDENSATE AND REFRIGERANT) SHALL BE COVERED WITH
. STENCIL LABELED COLOR CODED PVC JACKET.

16. COORDINATE AIR DIFFUSERS LOCATION WITH LIGHT
FIXTURES AND AREA SMOKE DETECTORS PROVIDED BY E.C.
MINIMUM 3 FT DISTANCE REQUIRED FROM THE EDGE OF
DIFFUSER TO THE SMOKE DETECTOR.

17. ABOVE CEILING SPACE ON ALL LEVELS IS EMPLOYED
BY MECHANICAL SYSTEM AS A RETURN AIR PLENUM. ALL
MATERIALS EXPOSED WITHIN PLENUMS SHALL BE
NONCOMBUSTIBLE PLENUM RATED OR SHALL HAVE A
FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A
SMOKE—DEVELOPED INDEX OF NOT MORE THAN 50 WHEN
TESTED IN ACCORDANCE WITH ASTME 84 WITH EXCEPTIONS
AS PER NC MECHANICAL CODE 602.2.1.

OWNER HAS TO REMOVE OR REPLACE EXISTING ITEMS IN
THE PLENUM AS NEEDED TO COMPLY CODE REQUIREMENTS.

MOTOR SENTINEL SWITCHES, ETC. FOR HVAC EQUIPMENT SHALL BE

FURNISHED BY THE MECHANICAL CONTRACTOR AND INSTALLED BY THE ELECTRICAL CONTRACTOR. THE ELECTRICAL CONTRACTOR

SHALL PROVIDE POWER WIRING TO THE LINE SIDE ONLY.
SIDE OF THE DISCONNECTS, CONTROLLERS, ETC. INTO TH

THE MECHANICAL CONTRACTOR SHALL PROVIDE WIRING FROM THE LOAD
E EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR

ALL CONTROL WIRING TO MECHANICAL EQUIPMENT. ALL DISCONNECTS SHALL BE RATED AS "HEAVY DUTY" AND FUSED OR

NON—-FUSED AS REQUIRED.

NOTE:

MECHANICAL CONTRACTOR SHALL PROVIDE THE EQUIPMENT (START UP). TECHNICIAN AND MANUFACTURER CONTROLS. TECHNICIAN
SHALL BE PRESENT ON SITE FOR 1 WEEK AFTER OCCUPANCY AND 1 WEEK AT THE BEGINNING OF THE FOLLOWING SEASON TO

PROVIDE SUPPORT, TROUBLESHOOT AND REPAIR MECHAN

ICAL MALFUNCTIONS

MECHANICAL KEY NOTES FOR
ALL MECHANICAL PLANS

SPECIFIC NOTES FOR VAV SYSTEMS

MANUAL BALANCING DAMPER — TYPICAL AT EACH
SUPPLY, RETURN & EXHAUST BRANCH.

PLENUM RETURN AIR GRILLE WITH ELBOW FULL SIZE
GRILLE — TYPICAL PER DETAIL.

FROM MIN. TO MAX. WHEN CO2 PPM AT LOW 1000
(ADJ.) AND HIGH 2000 (ADJ.) PPM.

SPACE PRESSURE DIFFERENTIAL SENSOR SHALL
CONTROL PACKAGE UNIT OUTSIDE AIR DAMPER TO

MAINTAIN +/-0.05"(ADJ.) W.C. PRESSURE.

©@ ® ©® @ ©

CONTROLS 120/1 POWER PROVIDED BY E.C. POWER
CONNECTIONS AT OTHER LOCATIONS WILL BE THE

RESPONSIBILITY OF THE CONTROLS SUBCONTRACTOR.

CONTROL WIRING BY CONTROLS CONTRACTOR. FOR

SERVICE PLATFORMS (IF NO WALL) INSTALL BOX ON
UNISTRUT ACCESSIBLE FROM FLOOR.

@

AS PRACTICAL. REFER TO DETAIL. PROVIDE FIRE
DAMPER AT RATED WALL. PROVIDE SIDEWALL GRILLE
IN EXPOSED AREAS.

BUT NOT LIMITED, VAV PACKAGE WITH ALL BOXES.
COORDINATE LOCATION W/ OWNER.

®@ Q

OPENING FOR AIR TRANSFER.

TERMINATE RETURN AIR DUCT w/ ELBOW UP AND
SCREEN w/ STAINLESS STEEL BIRD SCREEN.

@ ©

ADJUST AS NEEDED. ALL GAPS SHALL BE BLOCKED
WITH 2" FIBERGLASS RIGID BOARD W/ VAPOR BARRI

SANDWICHED BETWEEN ALUMINUM METAL SHEETS. SEAL

ALL SEAMS.

@ CARBON MONOXIDE SHALL BE WIRED TO FIRE ALARM

SYSTEM W/ AUDIO ALARM INSTALLED IN THE SPACE

PROVIDED, INSTALLED AND WIRED BY E.C. M.C. TO WIRE
IT TO SHUT DOWN CORRESPONDING GAS FIRED UNIT.

§2 CcAP FOR FUTURE.

SHALL MODULATE 0-100% PACKAGE UNIT OA DAMPER 3.

LOCATION OF JUNCTION BOX ABOVE CEILING FOR DDC 6.

24X16 (OR PER PLANS) AIR TRANSFER "SOUND BOOTH"
ABOVE CEILING THRU CONTINUOUS WALL. INSTALL HIGH

DDC SHALL CONTROL ALL HVAC SYSTEMS, INCLUDING,

REMOVE EXISTING DUCT THRU WALL AND LEAVE WALL

REUSE WALL OPENING FOR REMOVED EXISTING LOUVER,

1. THE MEDIUM PRESSURE SUPPLY & RETURN AIR DUCTS
FROM RTU's OR PACKAGE UNIT SHALL BE SINGLE WALL
INSULATED RECTANGULAR OR ROUND.

2. ALL MEDIUM—PRESSURE DUCTS (SUPPLY & RETURN)
OF SHALL BE SEALED IN ACCORDANCE WITH NC MECHANICAL
CODE AND SHALL BE LEAK TESTED IN ACCORDANCE WITH
THE SMACNA HVAC AIR DUCT LEAKAGE TEST MANUAL.
DUCTS CROSSING MEDIUM—PRESSURE MAIN TRUNKS
SHALL BE INSTALLED W/ OFFSET AS REQ'D.

4. COORDINATE AIR DIFFUSERS LOCATION WITH LIGHT
FIXTURES AND AREA SMOKE DETECTORS PROVIDED BY E.C.
MINIMUM 3 FT DISTANCE REQUIRED FROM THE EDGE OF
DIFFUSER TO THE SMOKE DETECTOR.

5. IN AREAS SURROUNDED WITH 1—HR FIRE BARRIER
WALLS NO FLEX DUCT ALLOWED, RIGID ONLY.

PRIMARY INLET DUCT SHALL BE SAME SIZE AS VAV BOX
INLET IS, UNLESS OTHERWISE NOTED ON THE DRAWING, AND
HAVE MINIMUM TWO DUCT DIAMETERS OF STRAIGHT DUCT
REQUIRED FOR PROPER FLOW READING. DUCT TAPS SHALL BE
MADE USING LOW LOSS FITTINGS: Y—TEES, BEVELED OR
BELLMOUTH TAPS AND SMOOTH 1.5 RADIUS ELBOWS.

7. ALL VAV BOXES SHALL BE FIELD CONVERTIBLE FROM
LEFT-HAND TO RIGHT AND HAVE COIL PIPE OR ELECTRIC
HEATER CONNECTIONS ON THE SAME SIDE WITH CONTROL
BOX IF POSSIBLE. SOME BOXES SHALL HAVE A FIELD
INSTALLED REMOTE CONTROLLER IN ORDER TO PROVIDE
ADEQUATE SERVICE CLEARANCE.

8. LOCATE ALL VAV BOXES (BOTTOM) MAXIMUM 2 FT
ABOVE CEILING BETWEEN BEAMS (WHERE APPLICABLE) AND
INSTALL DUCTWORK WITH OFFSETS HIGH AS PRACTICAL -
TYPICAL.

WHERE CALLED FOR NEW CHAIN LINK FENCES AND GATE:
CHAIN LINK FENCES SHALL BE 6 FEET HIGH 9 GAUGE, 2"
MESH, GALVANIZED STEEL FABRICATED IN ONE PIECE WIDTHS.
END, GATE, AND PULL POSTS SHALL BE 2-3/8" OD
GALVANIZED STEEL PIPE. LINE POSTS SHALL BE 2-3/8" OD
GALVANIZED STEEL PIPE. LINE POSTS SHALL BE SPACED AT
NOT MORE THAN 10’-0" O0.C. TOP AND BOTTOM RAILS PIPE
ER SECTIONS SHALL BE NOT LESS THAN 18’ LONG AND SHALL BE
FITTED WITH COUPLINGS FOR CONNECTED LENGTHS INTO A
CONTINUOUS RUN. COUPLINGS SHALL BE NOT LESS THAN 6’
LONG WITH A .070" WALL THICKNESS AND SHALL ALLOW FOR
EXPANSION AND CONTRACTION OF THE TOP RAIL. THE TOP
RAIL SHALL PASS THRU THE LINE POSTS. THE RAIL SHALL BE
SECURELY CONNECTED TO END AND CORNER POSTS WITH
GALVANIZED STEEL CONNECTORS. GATES SHALL HAVE A
FRAME FABRICATED FROM 1—7/8" OD GALVANIZED STEEL PIPE.
WITH EITHER WELDED JOINTS OR SECURELY CONNECTED WITH

IMPORTANT:

1. CONTRACTOR HAS A RIGHT TO REUSE EXISTING
DUCTWORK & DIFFUSERS IF THEY ARE IN APPROPRIA
CONDITION AND NOT SMALLER IN SIZE AS INDICATED

REVISED PLANS. IF EXISTING DIFFUSERS REUSED, THEY

HAVE TO BE CLEANED, AND NEW DIFFUSERS MODEL

PROVIDED SHALL MATCH TO EXISTING REGARDLESS AS

IT SPECIFIED IN THE SCHEDULES.

GALVANIZED STEEL CONNECTORS. THE COMPLETE INSTALLATION
SHALL BE IN ACCORDANCE WITH THE FENCE SYSTEMS
MANUFACTURES WRITTEN INSTRUCTIONS. FENCE POSTS SHALL
TE BE SET IN PLACE PRIOR TO CONCRETE PADS BEING POURED.

ON PROVIDE DECORATIVE SLATS IN FENCE. COLOR SELECTION BY
OWNER.

72\ PLAN — PHASING PLAN
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LOCATE 8" FROM LIGHT SWITCHES
WHERE INTERCOM TELEPHONE

OUTLET IS NOT PROVIDED
5 5 8" 5 5 SECURE WITH SELF TAPPING BLACK PHENOLIC — NO
STAINLESS STEEL SCREW OR STICKERS OR PRINTED
STAINLESS STEEL MACHINE LABELS ACCEPTED
SCREW, WITH NUTS, WASHERS,
@ AND LOCK WASHERS CLEAN OUT CAPPED 2 J
TOP AT SAME LEVEL / FULL SIZE DRAIN. BEAM m
PVC OR INSULATED COPPER o
INTERCOM IF ROOM IS A RETURN AIR /L A
co2 T H teLerrone| | B B & S SECURE TO CEILING GRID UNIT PLENUM. SOUND CORNER CEEP MIN. N SEE DETAIL
OUTLET FQUIPMENT TAG NUMBER DISTANCE
LIGHT -
% SWITCHES ROOM NAME /NUMBER (SERVED NSRGaTIN o
“E BY EQUlPMENT) STEEL SUPPORT RAIL " ’
s L .
? ¢ ¢ FLECTRICAL PANEL L : bUCT
%z
CIRCUIT NUMBERS éw % F J 50 —— STEEL ROD
o — 72 N 25
MATCHING UNIT TAG NUMBER DSSI—120 INSULATION
o(PROVIDE WHEN SPLIT SYSTEM) o TO FLOOR DRAIN ”
SEE DETAIL@
NOTES: NOTES: DRAIN PAN TRAPPING FOR SECTION UNDER DRAIN PAN TRAPPING FOR SECTION UNDER et
T P 20, o doseb H S RSN oo i
\ \
NOTES: NOTES CONTINUED: o NeeTione OV eI, ey PE s i ey PE ROUND CORNER UNDER DUCT INSULATION SECURED WITH
1. SENSOR SHALL BE THE SAME DISTANCE OFF 4. SENSORS SHALL BE MOUNTED TO 2x4 STEEL BOX 2. FOR ISOLATION VALVES TAG LOCATION GAL\/A[\“ZED STEEL SHEET 1 10 T|—||CK
DOOR FRAME IN ALL CLASSROOMS. ANCHORED IN WALL WITH 3" CONDUIT STUBBED 8” : _ » . mm.
MIN. ABOVE CEILING TERMIN4ATED WITH NYLON 2. SCHEDULE OF EQUIPMENT TAGS SHALL REFER TO PIPING PLANS. H = 1 INCH FOR EACH INCH OF NEGATIVE H = %" (MINIMUM)

BE SUBMITTED TO ENGINEER FOR
APPROVAL.

PRESSURE PLUS 1 INCH

2. NOT ALL SENSORS SHALL BE LOCATED BESIDE
DOORS.

BUSHING.

(GAUGE NO.20) AND WITH SIDES FOLDING
(SEE DETAIL C.)

L STEEL ANGLE

J= %" PLUS THE INTERNAL AND EXTERNAL
STATIC PRESSURE LOSSES AT THE DISCHARGE
OF THE COIL (LOADED FILTERS).

5. REFER TO PLANS FOR LOCATIONS OF SENSORS. J=1/2 H

3. SIGN SHALL BE PERMANENTLY
ATTACHED TO EQUIPMENT.

NUT&WASHER BOTH SIDES
(NON — CORROSIVE)

3. WHEN SENSORS ARE INSTALLED IN MASONRY
WALLS THE TOP OR BOTTOM OF BOX SHALL BE
ALIGNED WITH THE MASONRY UNIT.

NEGATIVE PRESSURE = INTERNAL AND
EXTERNAL STATIC PRESSURE LOSSES AT THE
INLET OF THE FAN (LOADED FILTERS).

POSITIVE PRESSURE = INTERNAL AND
EXTERNAL STATIC PRESSURE LOSSES AT THE
DISCHARGE OF THE COIL OR SECTION
CONTAINING THE DRAIN LOADED FILTERS).

4. ROOM NUMBERS ON TAGS SHALL
MATCH ROOM NUMBERS USED FOR

AGE. '
BUILDING SIGNAGE INSTALL AS PER MANUFACTURER'S

PLUMBING * MECHANICAL = ELECTRICAL
Phone: 336.724.0139 = 1111 S Marshall Street, Suite 250, Winston Salem, NC 27101

CONSULTANT ENGINEERING SERVICE, INC.

/11 DETAIL - TYPICAL SUPPLY DIFFUSER

MZ2.1/ SCALE: N.T.S.

/12 DETAIL - TYPICAL RETURN CRILLE

MZ2.1/ SCALE: N.T.S.

DETAIL - PIPE BOLLARD

Z_\
N

SCALE: N.T.S.

INSTRUCTIONS.
INSTALL AS PER MANUFACTURER’S
m DETAIL - HVAC SENSORS MOUNTING /2\ DETAIL - TYPICAL EQUIPMENT TAG INSTALL AS 2 ) — m )
M2.1/ SCALE: N.T.S. MZ2.1/ SCALE: N.T.S. m |;|
S Z—see DETAL(B)
7\ DETAIL - AHU & PACKAGE UNIT DRAIN TRAP
ﬁROOF OR FLOOR STRUCTURE MZ2.1/ SCALE: N.T.S. STEEL ROD
ap = ROOF STRUCTURE o 5(
pd 25’- 2 DT
I~ BEAM CLAMP | T BeaM oLAWP
[ ] NOTES:
KEEP MIN.
DISTANCE 4” CONCRETE PAD. MINIMUM 1. ALL CONCRETE PADS SHALL BE THE SIZE OF an, /Jﬂl SEE DETAIL@
;:1‘/—TURNBUCKLE 3/8” MIN. ALL THREAD ROD ON 4” CONCRETE SUB BASE. THE EQUIPMENT FOOTPRINT PLUS 8”. |_u+L |
I 3/8" MIN. ALL THREAD ROD STOVEBOLT, NUT AND 2. ALL AREAS INSIDE FENCES SHALL HAVE 4"
T STOVEBOLT, NUT AND LOCKWASHER THICK REINFORCED CONCRETE. STEEL ANGLE
- LOCKWASHER - sq. pucT 3. SEISMIC RESTRAINT REQUIREMENTS MAY S
DOUBLE WALL SPIRAL SUPPLY AR ' 6x6 WOVEN WIRE MESH ALTER— REFER TO SPECIFICATIONS & DETAILS. -) -
BUCT REFER 1o SPECIEICATION (TYPICAL FOR ALL PIPE AND EQUIPMENT) | NUT&WASHER ON BOTH SIDES ) Y
FOR DUCT CONSTRUCTION. =4 | (NON o CORROS'VE) .__:_
METAL STRAP HANGER v
STEEL ROD STEEL ANGLE =3
% % m
A H = BOLT =
< % \ 7 I QT
o : WASHER - WASHER S8
STRAP HANGER SIZES - Al NUT =2V
DUCT ANGLE MAXIMUM | QUANTITY OF V Q.
WIDTH HANGERS | SPACING | HANGERS STEEL ANGLE STEEL ROD = 3
STRAP HANGER SIZES 6"-18"  |1-1/2" x 1/87 100" ! CE:)
DUCT STRAP MAXIMUM QUANTITY OF 19"-36" 2" x 3/16” 10'-0" 1
DIAMETER | HANGERS SPACING | HANGERS / DETAIL @ DETAIL Q
6"—18" 17 x 14 GA. | 10'=0" 1 37°-50 2" x 1/4 10'-0 1 peeen 3
19"-36" | 1" x 10 GA. | 10'-0" 1 COMPACTED SUB GRADE — <
37—50" | 2" x 14 oA | 10—0" 1 ALL STEEL SUPPORTS SHALL BE PAINTED
51"—84" | 2" x 14 GA. | 10'—0" 5 WITH 2 COATS OF ANTI=RUST PAINT AND
1 COAT OF FINISHED COAT OR AS SPECIFIED.
m DETAIL -EXPOSED DUCT HANCER m DETAIL - RECTANGULAR DUCT HANGER /é\ DETAIL - OUTDOOR EQUIPMENT FPAD — TYP.
M2.1/ SCALE: N.T.S. M2.1/ SCALE: N.T.S. MZ2.1/ SCALE: N.T.S.
/7\ DETAIL - DUCT HANGER & SUPPORTS
NOTES: .
1. SOME OF VAV BOXES SHALL HAVE FIELD M2.7/ SCALE: N.T.S. “ts,,
INSTALLED REMOTE CONTROL BOXES. REFER NS
TO PLANS AND SCHEDULES. I
2. THE BOTTOM OF BOX SHALL BE INSTALLED O
MAX. 24” ABOVE CEILING. s 2
3. COIL ACCESS DOOR SHALL BE LATCHED. =5
Sl ¥
:| 2
S
O
VAV SUPPLY - : 10 ROOM 05-12-26
AV SR ¢ , F-®
/ ] n °l |
FLOW ||| &
VELOCITY _/' ] g >
PRESSURE TAP EQUIPMENT CONTROLLER () ‘ DDC <
(*) =
0 TRANSFORMER
i TEMPERATURE SENSOR j
LlD DAL\/E WITH COMMUNICATIONS SPACE TEMP. N
01V o | JACK (IT APPLIES TO ALL TEMP. SETPOINT D) |
120/1 \TEMP. SENSORS) @ =
COMMUNICATIONS JACK q O
B
SINGLE DUCT W/ REHEAT COIL M = N
QONTRQ PORTABLE O,_. Z
"y COMPUTER NOTE: THE DDC SYSTEM SHALL SHUT DOWN THE VAV FAN POWERED BOXES E— E
X (BY OWNER) ANYTIME THE FIRE ALARM SYSTEM SENDS A SHUTDOWN SIGNAL THROUGH A E
g LOCALLY MOUNTED FIRE ALARM RELAY. CONTROL CONTRACTOR SHALL PROVIDE <T
WIRING FROM FIRE ALARM PANEL TO DDC PANEL (FIELD VERIFY EXACT LOCATION). P
TU&YV Riy (TYPICAL FOR ALL VAV BOXES) SINGLE DUCT W/ ELECTRIC REHEAT CONTROL CONTRACTOR SHALL MAKE FINAL CONNECTION TO DDC PANEL. — = )
Ng 6 COORDINATE WITH EC. i; O S
SHOWN RIGHT HAND = I~
CONFIGURATION ) = !
=] o,
/5 DETAIL - SINGLE DUCT VAV W/ ELECTRIC HEAT (o™ DETAIL - VAV BOXES CONTROL DIAGRAM (10 DETAIL - VAV BOXES CONTROL SCHEMATIC = o o
=]
“ . . . . > O
CONCRETE CAP - 0p)
; =
[a—
TYPICAL INSULATED DUCT. )
REFER TO SPECIFICATIONS FOR g?gLﬁgEBEEkE%LFJMéR?ﬁ“QE 6”DIAM STD. GALV STEEL PIPE s
INSULATION REQUIREMENTS TAP DUCT INTO SIDE OF FILLED WITH CONCRETE. APPLY o
FLEXMASTER OR EQUAL PLENUM. TWO COATS OF YELLOW PAINT TO 2
eascres on cov =
: R—6.0 INSULATED ACOUSTIC AV
FLEXMASTER OR EQUAL STO FLEXIBLE DUCT.
SERIES SIDE TAKEOFF FITTING
TYPICAL INSULATED DUCT.
WITH DAMPER. REFER TO SPECIFICATIONS FOR
INSULATION REQUIREMENTS 5
%) |
/ / ) DATE
H 05/12/2026
SLOPE CONCRETE BASE
D CES LICENSE NO. F—0238
NYLON CLAMPS. TENSIONED FINISHED GRADE OR SLAB
WITH TENSIONING TOOL.
S
o FLEXMASTER OR EQUAL MODEL i | NYLON CLAMPS. TENSIONED ) z _
)ﬁ F2SO SQUARE TO ROUND WITH TENSIONING TOOL. N 2 - E o
ADAPTOR (AS REQUIRED). ~——— TYPICAL RETURN AND/OR EXHAUST AIR “ ¥ 74 n |8 =
GRILLE WITH RADIATION DAMPER. REFER TO 4 . Yl |
CEILING T TYPICAL SUPPLY AR GRILLE SCHEDULE. (SUPPORT FROM STRUCTURE) 2
R o T SCrEPE NOTES: NOTES CONTINUED: ! E-
(SUPPORT FROM STRUCTURE) 1. FLEXIBLE DUCT RUNOUTS SHALL BE SIZED 5. FLEXIBLE DUCT LENGTH SHALL BE 5'—0" ON [ 1 & =
PER FLEX DUCT SCHEDULE. RETURN OR EXHAUST. (L . é = - - -
NOTES: NOTES CONTINUED: ' E 4 a8 &8 |8
1. FLEXIBLE DUCT RUNOUTS SHALL BE SIZED 5. PROVIDE STEEL GRILLES, RADIATION DAMPER 2. ALL DUCT CONNECTIONS SHALL BE MADE AND 6. FOR UNITS WITH ONE RETURN CONTRACTOR N e S ExlE B8
PER FLEX DUCT SCHEDULE. AND BLANKET IN ALL RATED CEILINGS. INSTALL SEALED IN ACCORDANCE WITH MECHANICAL CODE CAN SUBSTITUTE SQUARE TO ROUND ON END OF : i O g0k |BO|E
IN STRICK ACCORDANCE WITH THE UL LISTING. AND MANUFACTURES INSTRUCTIONS. RETURN INSTEAD OF SIDE TAP FITTING. -4 =
2. ALL DUCT CONNECTIONS SHALL BE MADE AND .
SEALED IN ACCORDANCE WITH MECHANICAL CODE 6. TIE ~10” LONG BRIGHT COLORED RIBBON TO 3. SURFACES VISIBLE THRU AIR DISTRIBUTION 7. PROVIDE STEEL GRILLES, RADIATION DAMPER == 4. é
AND MANUFACTURES INSTRUCTIONS. EACH DAMPER HANDLE TO ALLOW EASY DEVICES SHALL BE PAINTED FLAT BLACK. AND BLANKET IN ALL RATED CEILINGS. INSTALL =M= < =
LOCATION. ) IN STRICK ACCORDANCE WITH THE UL LISTING. A . —— CONCRETE FOOTING. 3000 PSI. =
3. SURFACES VISIBLE THRU AIR DISTRIBUTION 4. PLENUM SHALL BE 4" TALLER THAN ) ° a4 s |
DEVICES SHALL BE PAINTED FLAT BLACK. 7. DAMPER HANDLES SHALL BE EASILY CONNECTING FLEX DUCT (12" MINIMUM). 8. TIE ~10” LONG BRIGHT COLORED RIBBON TO T N =
ACCESSIBLE THRU INSULATION MATERIAL. COORDINATE WITH THE STRUCTURE. EACH DAMPER HANDLE TO ALLOW EASY T =
b ENE S5 LENGTH SHALL BE 10°-07 5. PLENUM INSULATION SHALL 2" THICK 0.75 FosATIOn: i | 2 0
MAX. ON SUPPLY. 8. PROVIDE 2.2” 0.75 LB. DENSITY FOIL FACE - - °
WRAP ON SQUARE TO ROUND AND BACK PAN PCF DUCT WRAP UNLESS NOTED OTHERWISE. 9. DAMPER HANDLES SHALL BE EASILY
OF DIFFUSER. ACCESSIBLE THRU INSULATION MATERIAL. —6" DIAM

SHEET NUMBER

Me.1
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TUBE SUPPORT HOLE ONLY FOR

/DUCTS MORE THAN 3 FT WIDE

|
o

18”x18” MIN. (OR AS DUCT SIZE

PERMITS) HINGED INSULATED ACCESS

DOOR.
LABEL "SMOKE DETECTOR”
TEXT HEIGHT MIN 1/2"

INLET TUBE HOLES /

FACE UPSTREAM OF

AIRFLOW

1| L \
T
5 .
=
5
D —_—l—
[a)]
AIRFLOW DIRECTION
!. ] [ ] [
—) _ INSERT A PLUG IN THIS END NOTES:
y T~ OF INLET TUBE. 1. INSTALL DUCT SMOKE DETECTOR
AS PER MANUFACTURERS’
D T ooor 2 EIL%E'?T%?J I(I)_NECNTR CTOR SHALL
) A A A
g \EXPECTED AIRFLOW DIRECTION FURNISH. SMOKE DETECTOR. AND
i M.C. SHALL INSTALL IT. E.C. TO
RETURN TUBE WIRE DETECTOR TO FIRE ALARM
0 SLANT CUT FACE ORIENTED SYSTEM AND M.C. SHALL WIRE
H DOWNSTREAM OF AIRFLOW DETECTOR TO SHUT DOWN UNIT IT
SERVES AND SMOKE DAMPER IT
L DO NOT INSERT A PLUG IN CONTROLS. PROVIDE ALL
— THE RETURN (EXHAUST) TUBE. NECESSARY WIRING AND
TRANSFORMER WHEN SMOKE
DETECTOR CONTROLS SMOKE
DAMPER.
\ J 3. THIS SMOKE DETECTOR SHALL BE

PROVIDED FOR ALL UNITS 2,000
CFM OR GREATER AND PER
FLOOR PLANS.

/1 DETAIL -DUCT SMOKE DETECTOR

w SCALE:

N.T.S.

SECURE SOUND
ATTENUATION ELBOW TO

/(
STRUCTURE WITH STRAPS

TYPICAL 24X24 OR 24X12
PLENUM RETURN AIR GRILLE

SOUND ATTENUATION
ELBOW WITH 1" LINER

TYP. PLENUM RETURN AIR GRILLE
/> DETAIL - W/ SOUND ATTENUATION BOOT

/ 8" THROAT

NOTES:

1. PROVIDE SOUND ATTENUATION ELBOW
ON ALL PLENUM RETURN AIR
GRILLES.

2. ALL SIZES ARE CLEAR INSIDE.

s

2.2/ SCALE: N.

(P

CO2
: I
. SP CO2 (Al)
RLF (AO) Sl
RLF (BO)
RLF DPR (BO) SP P (Al)
ACT RAT (Al) RAH (Al) RA SD (HDW)
T H SD
= %
_ [ | | | [1] [4] [¢]
=4 u z
@
DPT
RLF (BI) RAD (AO)
OAD (AO) ACT FIL (BI SAF (Bl DA SP (Al
OA FLW ) ] (DPT) DPT( ) DT (Al) ( )
4 s
=1 4 roh reh n oF _
N I I I I I
‘ . [Vom I DA
L ®) U] _)
1 | Q | CMP1 (BO) HTG (AO)
CMP2 (BO)
CMP3 (BO)
CMP4 (BO
OAT (Al) OAH (Al) CND O(VRF)L B)) SX\T:D(AO
SAF (BO
—
3
VAV SUPPLY - |
— - - e T0 ROOM
i / L
VELOCITY AT} ()

PRESSURE TAP

TRANSFORMER

POWER

5 4

HO
L PORTABLE

EQUIPMENT CONTROLLER

TEMPERATURE /HUMIDITY
SENSOR WITH

COMMUNICATIONS JACK (IT
APPLIES TO ALL TEMP.

SENSORS)

E:|<>FLOW E% | >
() M SCR

SPACE TEMP.
COMMUNICATIONS JACK TEMP./RH  SETPOINT
SINGLE DUCT

COMPUTER

/4 DETAIL - VAV SYSTEM CONTROLS SCHEMATIC

OO OO0 00000000

M2.2/) SCALE: N.T.S.
NOTE: THE DDC SYSTEM SHALL SHUT DOWN THE VAV FAN
POWERED BOXES ANYTIME THE FIRE ALARM SYSTEM SENDS A
SHUTDOWN SIGNAL THROUGH A LOCALLY MOUNTED FIRE ALARM
RELAY. EC SHALL PROVIDE WIRING FROM FIRE ALARM PANEL TO
DDC PANEL (F|ELD VERIFY EXACT LOCAT|ON). CONTROL
CONTRACTOR SHALL MAKE FINAL CONNECTION IN DDC PANEL. EC
SHALL MAKE FINAL TERMINATIONS IN FIRE ALARM PANEL.
COORDINATE THIS WORK WITH EC.
2" MINIMUM POLYSTYRENE
INSULATION. WRAP AROUND
WITH 0.032 GA. ALUMINUM
JACKET 2” RIGID FIBERGLASS
DUCT BOARD
DUCT SUPPORT COLUMNS
PROVIDED BY M.C. — TYP.
— NOTE:
. o 1. PROVIDE SUPPORT AT ALL ELBOWS AND
o i) 6'-0" 0.C. (MAX)
~ 2. ALL STEEL SHALL BE GALVANIZED AND
g < M.C. TO PROVIDE PAINTED.
< 3 GALVANIZED ADJUSTABLE 3. SUPPORTS SHALL BE A MINIMUM OF 8"
=12 BRIDGES. COORDINATE. FROM WALLS, CURBS OR OTHER SUPPORTS.
| | 4 REFER TO VIABRATION SPEC'S FOR
/N /TN ADDITIONAL REQ’S.

I

TOP VIEW

GALVANIZED ADJUSTABLE
STRUT FRAME

/

SIDE VIEW

EXTERIOR DUCT INSTALLATION

/s \ DETAIL -& DUCT SUPPORT

\M2.2/ SCALE: N.T.S!

SUPPORT BASES TO BE 12"X16/

T.S.

ROOF DUCT SUPPORT TO BE
MIRO INDUSTRIES MODEL NO.
6-DS (150 LBS. MAX) AND
8-DS (300 LBS. MAX).
GALVANIZED COMPONENTS.

GALVANIZED ADJUSTABLE
STRUT FRAME

ISOMETRIC VIEW

MECHANICAL
EQUIPMENT

Il

LN

8" THROAT

NOTES:

1.

2.
3.

CONSULT PLANS FOR TRANSFER
DUCT LOCATIONS AND SIZES.
ALL SIZE ARE CLEAR INSIDE.
PROVIDE SOUND ATTENUATION
ELBOW ON ALL PLENUM RETURN
AIR TRANSFER DUCTS

/3 DETAIL - TYPICAL AIR TRANSFER DUCT THRU WALL

\M2.2/ SCALE: N.TS.

/s DETAIL -PACKAGE UNIT

PCKG—1

WALL
BRACKET

26x20

p

SUPPORT FROM
GROUND

DUCTING AND SUPPORT

\M2.2/ SCALE: N.T.S.

N

Il

PVC CROSS. TOP AND FRONT
OPENINGS OF CROSS SHALL
BE PROVIDED WITH WATER
TIGHT PLASTIC CAP AND
LEASH.

EXTEND TO SUITABLE DRAIN
LOCATION. REFER TO PLAN

FOR ADDITIONAL INFORMATION.

"

NOTES:

T

N

PVC TEE. TOP OPENING OF
TEE SHALL BE PROVIDED WITH
WATER TIGHT PLASTIC CAP
AND LEASH.

1. UNIT CONDENSATE TRAP SHALL BE FULL SIZE

OF UNIT CONNECTION %" MINIMUM.

2. TRAP ASSEMBLY SHALL BE EZ TRAP INC.

EZT-113 OR APPROVED EQUAL.

3. FOR UNITS REQUIRING TRAP SIZES OUTSIDE
THE AVAILABLE SIZES TRAPS SHALL BE
FABRICATED WITH SCHEDULE 40 PVC PIPE AND

FITTINGS.

4. WHEN PLASTIC CAP AND LEASH IS NOT
AVAILABLE SUBSTITUTE PVC FEMALE ADAPTER

AND PLUG.

CLEAR PLASTIC RETURN BEND.

NOTES CONTINUED:
5. TRAP AND DRAIN PIPING SHALL BE ROUTED
TO NOT BLOCK ACCESS TO UNITS AND FILTERS.

6. TRAPS AND CONDENSATE PIPING IN RETURN
AIR PLENUMS SHALL BE FABRICATED WITH TYPE
"L” COPPER PIPE AND FITTINGS. INSULATE WITH

%" THICK ARMAFLEX.

7. PROVICE CLEANOUTS ON CONDENSATE PIPING
AT EACH 90° CHANGE IN DIRECTION AND AFTER
TWO 45° CHANGES IN DIRECTION IN SERIES.

/7 DETAIL - UNIT CONDENSATE TRAP

M2 SCALE: N.T.S.

5

VENT PIPE

REGULATOR

NOTES:

1. PAINT ALL GAS PIPING YELLOW AND LABEL
ALL PIPING SHOWING PRESSURE AND DIRECTION
OF FLOW.

2. LOCATE REGULATOR ASSEMBLY IN AN EASILY
ACCESSIBLE LOCATION (NOT BLOCKING ACCESS
TO OTHER EQUIPMENT).

3. TEST PORTS SHALL BE TEE WITH %” BRANCH,
NIPPLE AND CAP.

\ \GAS SUPPLY PIPE
ISOLATION

BALL VALVE

NOTES CONTINUED:
4. COORDINATE ROUTING OF GAS PIPING TO NOT
OBSTRUCT ACCESS TO EQUIPMENT.

5. COORDINATE CAPACITY AND OUTLET
PRESSURE OF REGULATOR WITH EQUIPMENT
MANUFACTURER.

6. GAS PRESSURE REGULATOR LOCKUP TYPE
SHALL BE PROVIDED WITH OVER PRESSURE
PROTECTION DEVICES AS REQUIRED BY THE FUEL
GAS CODE. OPD MAY BE INCLUDED WITH THE
REGULATOR OR MAY BE A SEPARATE DEVICE.

/8 DETAIL — GAS REGULATOR ASSEMBLY

NONE

@ SCALE:

STEEL FRAMING
LINTEL

PLUMBING * MECHANICAL = ELECTRICAL
Phone: 336.724.0139 = 1111 S Marshall Street, Suite 250, Winston Salem, NC 27101

CONSULTANT ENGINEERING SERVICE, INC.

W
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$
£
4" STEEL 3
GALVANIZED ANGLE S
BOLTED THRU WALL §§
P
SJ
3
=
<
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®
PACKAGE UNIT SCHEDULE U
SUPPLY FAN DX COIL GAS HEAT z
PLAN OA COOLING INPUT, | OUTPUT, DIMENSIONS WEIGHT ELECTRICAL
IDENTITY SERVING MANUFACTURER MODEL CFM, TOTAL MIN. - MAX TYPE QTyY ESP, INCH HP FAN RPM EAT LAT NETMBH [ SENS EAT LAT MBH MBH LxWxH (Inch) LB VOLTAGE MCA MOP REMARKS — —
PACKAGE HIGH EFF. 2 STAGE GAS HEAT, TWO COMPRESSORS, DX COIL, o
. CENTRIFUGAL SUPPLY DIRECT FAN, HORIZONTAL DUCT CONNECTIONS, o= | —
PCKG-1 VAV BOXES TRANE PRECEDENT YHK240 7,000 525-1050 | cENTRIFUGAL 2 1.7 3 VFD 78165 54.9/53.6 223.74 164.11 60 86.36 250.00 202.5 123x87x59 2609 460/3 58 80  |R-454B REFRIGERANT, HINGED PANELS w/ 2" PLEATED MERV 8 FILTERS, I I I ~
HAIL GUARDS PROTECTION, ADVANCED CONTROLS AND BACNET BAS, < o~
SYMBIO 700 CONTROLS, CONDENSATE OVERFLOW SWITCH, ECONOMIZER, U
COMPARATIVE ENTHALPY AND POWERED FROM UNIT FIELD INSTALLED ( ) =
POWER EXHAUST, LOW AMBIENT, MODULATING OA DAMPER, FACTORY e
INSTALLED AIR PURIFICATION DEVICE, POWER DISCONNECT, > — E—~
m (]
— =
wv)
BASIS OF DESIGN IS TRANE. APPROVED EQUAL MANUFACTURERS ARE: VALENT, DAIKIN & CARRIER I I I U c
AFMS - AIRFLOW MONITORING STATION | 1 | _8
1. HOUSING: HEAVY GAUGE GALVANIZED STEEL PANELS AND FRAMEWORK CONSTRUCTION. 10 ga WELDED BASE m n
2" INSULATED ENCLOSURE W/ PERFORATED LINING, ISOLATED ENTIRE DRIVE W/ NEPRENE ISOLATORS, MAX. 36" WIDE PANELS —l £
2. CENTRIFUGAL FAN W/ ALUMINUM WELDED AIRFOIL BLADES 9. STAINLESS STEEL DRAIN PAN UNDER EACH COIL ROW LI_I 3
3. INSULATED AND LABELED ACCESS DOOR FOR ALL COMPARTMENTS WITH TWO QUARTER TURN LATCHES AND FULL PERIMETR U-SHAPE GASKET. LD e
FAN ACCESS DOOR SHALL HAVE VENTLOCK TYPE LATCH STOP SWITCH . ALL ACCESS DOORS TO HAVE 12x12 PANE WINDOWS. 11. PHASE FAILURE & REVERSAL PROTECTION = hred
4. VFD DIRECT DRIVE PLENUM FANS WITH BACKWARD INCLINED BLADES CONSTRUCTED OF WELDED ALUMINUM ON SPRING ISOLATORS. 12. EXTENDED WARRANTY: TO REPARE AND REPLACE ALL PARTS, LAIBORS & REFRIGERANT- 60 MONTHS AFTER ACCEPTANCE w/ 4 VISITS PER YEAR PER PM AGREEMENT. ~
ISOLATED FAN HOUSING. VFD W/ AUTOMATIC BY-PASS. 13. FACTORY START-UP. —I W
5. VFD RATED, ODP TYPE PREMINUM EFFICIENCY FAN MOTORS. 14. WATER-TIGHT, WASH-DOWN FLOOR OF 16 ga, INSULATED W/ SLIP-RESISTANT COATING AND SUBFLOOR MIN. OF 22 ga — < =
6. INLET AND OUTLET FAN GUARDS, GRAVITY INLET DAMPER, BLANK-OFF PANEL, AIRFLOW MEASUREMENT PROBE FOR EACH FAN 15. RETURN AIR MOTORIZED DAMPER SHALL BE CLOSED DURING ECONOMIZER. m S
7. 2" MERVS FILTER RACKS ASSEMBLY W/ FILTERS AND DIRTY FILTER STATUS 16. ALL EQUIPMENT SHALL BE CONTROLLED AND MONITORED VIA DDC. U V’_
Ll = ©
Z ¢
Variable Air Volume Single Duct Terminal Units Schedule GRILLE, REGISTER & DIFFUSER SCHEDULE Ll.l < A
) PLAN Z =
Base Unit I ©
DESIGNATION | MANUFACTURER MODEL SERVICE BLOW DAMPER FINISH IMAGE REMARKS -
U ¢
| -
Design o . . . . S , w ©
Tags ' . cooling Min cooling | Valve heating | Coolinginlet | APD @ cooling ' Coil heating | Electric heater | Electric heater | Electric heater Min circuit Radiated valve - \ ALUMINUM, SQUARE CONE FULLY ADJUSTABLE 24x24 (OR LLl >
Unit model | Primary inlet airflow airflow airflow velocity airflow Primary EDB Unit LAT capacity voltage kilowatt stage ampacity Max fuse size NC A PRICE ASCDA SUPPLY 4-WAY WHITE | f’ ( ‘ 24x12, REFER TO PLANS) LAY-IN DIFFUSER, ROUND NECK, wv
) TYPE 3 FRAME
/" —
cfm cfm cfm ft/min in H20 F F MBh A A = —
—
VAV-1 VCEF 12" (305mm) 1,350 400 950 1,719 0.03 55 84.82 30.74 480/3 9.0 Solid State Relay 13.53 15 20 w =
| |
VAV-2 VCEF 6" (152mm) 300 100 240 1,528 0.08 55 87.79 8.54 480/3 2.5 Solid State Relay 3.76 15 18 > || ALUMINUM. SQUARE CONE FULLY ADJUSTABLE SURFACE I Z
K , (o)}
B PRICE ASCDA SUPPLY A-WAY ©OBD WHITE 14 ( \ MOUNTED DIFFUSER, ROUND NECK, TYPE 1 FRAME Z o)
" . I
VAV-3 VCEF 6" (152mm) 300 100 240 1,528 0.08 55 87.79 8.54 480/3 25 Solid State Relay 3.76 15 18 m— 0 S
VAV-4 VCEF 6" (152mm) 300 100 240 1,528 0.08 55 87.79 8.54 480/3 25 Solid State Relay 3.76 15 18 < 2 §
H ™~
VAV-5 VCEF 6" (152mm) 300 100 240 1,528 0.08 55 87.79 8.54 480/3 2.5 Solid State Relay 3.76 15 18 R D O
ALUMINUM EGGCRATE, 1/2"x1/2"x1" GRID CORE, 24x24 _I oM
c PRICE 81-TB-B12 RETURN N I — WHITE LAY-IN PANEL, FACE RETURN, NO SCREW HOLES, WHITE [ o
VAV-6 VCEF 6" (152mm) 300 100 240 1,528 0.08 55 87.79 8.54 480/3 25 Solid State Relay 3.76 15 18 POWDER COAT FINISH, SQUARE NECK ) n- 3
C
VAV-7 VCEF 6" (152mm) 340 110 270 1,732 0.1 55 89.97 10.25 480/3 3.0 Solid State Relay 4.51 15 15 m e)
=
VAV-8 ¥ VCEF 6" (152mm) 340 110 270 1,732 0.1 55 89.97 10.25 480/3 3.0 Solid State Relay 451 15 15 Z o
ALUMINUM CONSTR., STEEL DAMPER, LAY-IN CEILING, 45
VAV.9 * VCEF 8" (203mm) 650 210 490 1,862 0.06 55 87.12 17.08 480/3 5.0 Solid State Relay 7.52 15 20 E PRICE 630D EXHAUST OBD WHITE DEFLECTION, 3/4 SPACING O
VAV-10 VCEF 8" (203mm) 750 230 520 2,149 0.07 55 88.29 18.78 480/3 55 Solid State Relay 8.27 15 21 ' ’
=
E)
VAV-11 VCEF 8" (203mm) 580 190 460 1,662 0.05 55 89.21 17.08 480/3 5.0 Solid State Relay 7.52 15 20 7 Lvn)
QU
12 * VCEF 6" (152mm 340 110 270 1,732 0.1 55 89.97 10.25 480/3 30 Solid State Rela 451 15 15 EXHAUST ALUMINUM CONSTR., SURFACE MOUNTED, 45
VAV-12 ( : Y F PRICE 630D RETURN WHITE DEFLECTION, 3/4 SPACING S
1%2)
VAV-13 VCEF 8" (203mm) 750 230 520 2,149 0.07 55 88.29 18.78 480/3 55 Solid State Relay 8.27 15 21 pic
VAV-14 VECE 6" (152mm) 390 110 110 1,986 0.13 55 55 N/A 15 -
Cooling Only ’ ’ — — — — — -8 <
VAV-15 COC}ll'CC(FD | 6" (152mm) 390 110 110 1,986 013 55 55 N/A - o - o . 15 ALUMINUM (FOR H TYPE) AND STEEL (FOR J TYPE) c o
ing Only H&J PRICE 620D SUPPLY | - OBD WHITE CONSTR., SURFACE MOUNT REGISTER, DOUBLE 3 O
i DEFLECTION BLADES, STEEL. DAMPER L5
VAV-16 VCEF 6" (152mm) 400 120 250 2,037 0.14 55 86.48 8.54 480/3 2.5 Solid State Relay 3.76 15 17 O <
: N
STEEL HEAVY DUTY GYM GRILLE, 3/4 BLADE SPACING, 45° g
* L PRICE 96 RETURN OBD WHITE DEFLECTION, L BLADES ORIENTATION, CONCEALED
BOX TO HAVE FIELD INSTALLED CONTROLLER BESIDE VAV IN ORDER TO PROVIDE ADEQUATE SERVICE CLEARANCE MOUNTING g
1. FOR LEFT OR RIGHT HAND CONFIGURATION REFER TO FLOOR PLAN. <

2. PROVIDE SIDE ACCESS FOR ALL UNITS.

3. PROVIDE ACCESS DOOR WHEN BOX INSTALLED ABOVE HARD CEILING. DOOR SHALL BE HINGED TYPE AND LARGE ENOUGH TO ALLOW ACCESS TO THE UNIT AND POWER/CONTROL BOXES
ON THE SIDE, AND BOX REMOVAL.

4. THE MANUFACTURER SHALL SUPPLY AND MOUNT A CONTROL TRANSFORMER ON ALL BOXES.

5. THE CONTROL VENDOR SHALL SEND THE DDC CONTROLLERS TO THE VAV BOX MANUFACTURER FOR INSTALLATION. THE COST FOR INSTALLATION SHALL BE BY THE BOX MANUFACTURER.
6. THE MANUFACTURER OF THE VAV BOXES LISTED IS TRANE.

7. PROVIDE STAND ALONE FUSED DISCONNECT MOUNTED SEPARATE FROM VAV BOX.

8. FACTORY PROVIDED AND WIRED SENSORS

9. PROVIDE SOLID STATE RELAYS FOR ALL BOXES.
10. ALL VAV BOXES MUST BE INTERLOCKED WITH THE BUILDING FIRE ALARM SYSTEM TO SHUT DOWN WHEN ANY ZONE IS IN ALARM. SYSTEM TO RANDOMLY RESTART WHEN ALARM IS CLEARED.
11. FOR ALL BOXES HAVING A 277 VOLT FAN MOTOR, NEUTRAL WIRE IS REQUIRED.

1. PROVIDE ADDITIONAL T-BAR MATCHING GRID SYSTEM FOR LAY-IN GRID SYSTEM.

2. PROVIDE SQUARE TO ROUND TRANSITIONS FOR GRILLES WITH SQUARE NECK.

3. ALL PLENUM RETURN GRILLES TO HAVE ELBOW WITH 12" LENGTH DUCT TO SCREEN STRUCTURES IN CEILING SPACE, INTERNALY LINED AND PAINTED BLACK.
4. COORDINATE FINISH WITH ARCHITECT.

5. M.C. SHALL COORDINATE GRILLE SUBMITTAL W/ ARCH. FINISH SCHEDULE & REFLECTED CEILING PLAN.

6. FOR RATED CEILING ALL DIFFUSERS AND GRILLES SHALL BE STEEL CONSTRUCTION w/ RADIATION DAMPER & BLANKET. REFER TO ARCH. PLANS FOR RATING

o OUTSIDE AIR (NCMC 2018) ezl 1
LOW PRESSURE DUCT RUNOUT SCHEDULE VAV PRIMARY DUCT RUNOUT ION GENERATORS Ventilation Table People/ | People | People ofm/ vbz | Voz
SCHEDULE PLAN Rm # Room Name Occupancy Netsf | 4000 calc | count cfm/prs sf prs-cfm | sf-cfm cfm cfm
DUCT SMOKE CFM RANGE ROUND RECTANGULAR
SD Zm— DETECTORS SCHEDULE CFM RANGE ROUND IDENTITY MANUFACTURER MODEL CFM VOLTAGE | POWER | REMARKS
101 TRAINING Office space 358 5 2 0 5] 0.06 10| 215] 315] 315
0-100 6" 6"x6" GLOBAL PLASMA AIR PURIFICATION DEVICE. INSTALL INSIDE 100 OFFICERS Office space 162 5 1 0 5| 0.06 5 9.7| 147 14.7
0-150 40 APD SOLUTIONS GPS-FC VARRIER | 24VAC | 12VA | UNITUPSTREAMOF THE COIL 105 |DIRECTOR Office space 166 5 1 0 5] 006 5[ _100] 150[ 150
TAG LOCATION Q-TY 101-200 8" @ 8"x8" 106 OFFICERS AREA Office space 594 5 3 0 5[ 0.06 15| 356| 50.6| 506
151-240 5"0 104 SUPERVISER Office space 110 5 1 0 5] 0.06 5 66] 116] 116
SD-1 PCKG-1 1 201-375 10" @ 10"x10" 103 SUPERVISER Office space 110 5 1 0 5] 0.06 5 66| 116] 116
241-360 6" @ 109 VIDEO SURV Office space 206 5 2 0 5] 0.06 10 124] 224] 224
376-600 12" @ 12"x10" 1. INSTALL ION GENERATOR INSIDE INDOOR UNIT BETWEEN FILTER AND COIL. 115 WOMEN Toilet room 0 0 5| 0.06 0 0.0 0.0/ 1250
361-800 8o 2. ION GENERATOR SHALL BE POWERED FROM 24V FAN CONTROL POWER. 117 MEN g?'!e‘ room 0 0 5 0.06 0 00/ 00] 1250
TOTAL 1 601-900 14" @ 14712" 3. FAULT RESET SHALL BE AUTOMATIC. MANUAL FUSE REPLACEMENT WILL NOT BE ACCEPTED. il ERESKROON filrig e 0 & 75| 0 30] 320] 620] 620
801-1250 10" 4. DEVICE SHALL BE INSTALLED IN ALL HVAC UNITS WHERE CALLED IN SCHEDULES. MODEL VARRIERS BASED ON AIRFLOW. COORDINATE WITH VENDOR. FUTURE EOC Conference 410 50 21 0 5| 0.06] 105] 246] 1296] 129.6
901-1300 16D oy FUTURE LOCKER ROOM | Sports locker 184 0 0 0 o[ 05 0] 92.0] 920 920
ores - X 12511750 1o FUTURE GYM Weight room 402 10 5 0 20| 0.06 100 244] 1244 1244
1. THE DETECTOR TAG INDICATES THE UNIT NUMBER IT THIS SCHEDULE SHALL APPLY TO ALL FLEXIBLE AND — —
SERVES RIGID ROUND OR RECTANGULAR DUCT NOT SIZED ON THIS SCHEDULE SHALL APPLY TO 2
2. DUCT SMOKE DETECTORS FURNISHED BY E.C. MECHANICAL PLANS. VAV PRIMARY DUCT BOXES BEING
CONTRACTOR TO INSTALL DETECTORS IN THE DUCT AS PER REPLACED, ADJUSTED OR MODIFIED. ]
PLANS AND DETAILS. WIRE THEM TO SHUT DOWN UNITS THEY
SERVE. ELECTRICAL CONTRACTOR TO WIRE DETECTORS TO —
FIRE ALARM SYSTEM. <
3. ALL DETECTORS SHALL HAVE A LIGHT INDICATOR ( ) N
REMOTELLY INSTALLED ON THE CEILING AND LABELED |
ACCORDING TO NFPA 72 SEC 5.14.5.8 CODE. Q -
= B~
2oneTagq Fazility Type Zane Ure Zone Table €4 Takle k.2 Qutdoar fir ta Zone Tag Fazility Twpe Zane Ure Zone Takle &4 Taklz &.2 Qutdoor Air ko @ O %
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| Fizetaldehyds 100.0 0.011z0 LAY i 0010 Q=HA Bzckalde hyde 1000 001114 0L00EE] Ver 00E) OSHA
Fizckane 2500 0.00EE2 0000EE L L0175 HIOSH fzzkone 250.0 0001497 0000497 Ver 001759 HIOEH 8
Ammania 5,00 nnszad a0z Ter 0ETTI0 HIOSH fimmania Z5.00 00EdaT 0.EZES Yor 0ETTN HIOSH —
Eenzenc 1.000d DO0ESE LAIE Y Yor 000059 QSHA Ecnzens 10000 0.00z53 0.000ER Yor 00005 g OSHA Qv
£-Eutanone (MEK] £00.0 0.000d2 0.0001& Yor 0.0059 HIOSH 2- Eutanone (MEK] 20,0 PR 000016 Yo 000359 HIZSH
Carkan dig:ide """ o0 1417 1931 Ver phkd HISSH | Carkon dinxide " GO0 22 1363 Yor 1126 HIOSH
Chlarofarm . 000 LR 000 Ter 0.1 HIDSH Chlarafarm 0000 o000 Rk Yor 00001 HIOSH
Digzanc 100.0 2.00000 LAY Yor 0.0 i DSHA Dioxanc 100.0 0,0 00000 Vor 0,000 OSHA
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As instruments of service these drawings and the design represented are the property of Consultant Engineering Service, Inc. Reproduction or use of these drawings other than for the project intended without the written consent from the Engineer is prohibited. Unauthorized use will be subject to legal action.



MECHANICAL SPECIFICATIONS

1. GENERAL REQUIREMENTS: MECHANICAL CONTRACTOR SHALL INCLUDE ALL LABOR, EQUIPMENT,
MATERIALS, FEES, AND PERMITS REQUIRED FOR AND REASONABLY INCIDENTAL TO THE EXECUTION OF
THE MECHANICAL WORK. INCLUDE SUB—CONTRACTING AS DIRECTED WORK THAT THE THE CONTRACTOR
DOES NOT HOLD THE REQUIRED LICENSE.

THE WORD "PROVIDE” AS USED ON THESE DRAWINGS AND IN THESE SPECIFICATIONS SHALL MEAN TO
FURNISH AND INSTALL. THE WORD "CONTRACTOR” AS USED ON THESE DRAWINGS AND IN THESE
SPECIFICATIONS SHALL MEAN THE MECHANICAL CONTRACTOR. THE WORD ENGINEER AS USED ON THESE
DRAWINGS AND IN THESE SPECIFICATIONS SHALL MEAN CONSULTANT ENGINEERING SERVICE, INC.

2. ENGINEERS: WHENEVER THE TERM ENGINEER IS USED IN THIS SPECIFICATION, IT REFERS TO
CONSULTANT ENGINEERING SERVICE, INC., WINSTON—SALEM, NORTH CAROLINA.

3. WORK INCLUDED: ALL LABOR AND MATERIALS TO PROVIDE COMPLETE HEATING AND AIR
CONDITIONING SYSTEM AS SHOWN ON THE DRAWINGS. PROVIDE ALL ACCESSORY AND INCIDENTAL ITEMS,
CONTINGENCIES, LIGHT, ELECTRICAL ENERGY, TEMPORARY WIRING, SCAFFOLDING, FIXTURES, TOOLS,
TRANSPORTATION, ETC. NECESSARY FOR THE PROPER INSTALLATION OF ALL WORK DESCRIBED IN THIS
SECTION OF THE SPECIFICATIONS. POWER AND CONTROL WIRING FOR SYSTEM SHALL ALSO BE INCLUDED
IN THIS CONTRACT.

4. MEASUREMENTS: BEFORE ORDERING ANY MATERIAL OR DOING ANY WORK, CONTRACTOR SHALL
VERIFY ALL MEASUREMENTS AT THE SITE AND SHALL BE RESPONSIBLE FOR THE CORRECTNESS OF
SAME. NO EXTRA CHARGE FOR COMPLETION WILL BE ALLOWED ON ACCOUNT OF DIFFERENCE BETWEEN
ACTUAL DIMENSIONS AND THE MEASUREMENTS INDICATED ON THE DRAWINGS. ANY DIFFERENCE WHICH
MAY BE FOUND SHALL BE SUBMITTED TO THE ENGINEER, FOR CONSIDERATION BEFORE PROCEEDING WITH
THE WORK.

5. CONFORMANCE TO SPECIFICATIONS AND SUBMITTAL OF MATERIALS: THE DRAWINGS ARE BASED ON
THE FIRST MANUFACTURE LISTED IN THE SCHEDULE AND/OR SPECIFICATIONS. CONTRACTOR SHALL
BEAR ANY COSTS FOR ALTERATIONS REQUIRED TO ANY OTHER CONTRACT OR SUB—CONTRACT
RESULTING FROM A SUBSTITUTION OF MATERIAL AND/OR EQUIPMENT FOR THAT SPECIFIED OR ON WHICH
THE DRAWINGS AND/OR SPECIFICATIONS ARE BASED.

6. REGULATIONS AND CODES: ALL WORK SHALL BE PERFORMED IN STRICT ACCORDANCE WITH NORTH
CAROLINA STATE BUILDING CODE MECHANICAL, PLUMBING, ENERGY, FUEL GAS AND BUILDING CODES.
ALL ELECTRICAL WORK SHALL COMPLY WITH THE NEC NATIONAL ELECTRIC CODE.

7. EEES AND PERMITS: MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL FEES, PERMITS,
AND TESTS AS REQUIRED TO COMPLETE THE JOB AND MEET APPROVAL OF THE LOCAL MECHANICAL
INSPECTOR.

8. EXAMINATION OF SITE: BEFORE SUBMITTING A PROPOSAL, THE CONTRACTOR SHALL EXAMINE THE
SITE, FAMILIARIZE HIMSELF WITH ALL EXISTING CONDITIONS AND OBTAIN SUCH INFORMATION AS IS
REQUIRED TO ENABLE HIM TO CARRY OUT INSTALLATION. THE CONTRACTORS FAILURE TO COMPLY WITH
THIS REQUIREMENT WILL NOT RELIEVE HIM OF THE RESPONSIBILITY OF ANY ERRORS WHICH MIGHT HAVE
BEEN AVOIDED BY HIS COMPLIANCE.

9. STANDARDS OF MATERIALS: ALL MATERIALS USED SHALL BE NEW UNLESS OTHERWISE SHOWN OR
CALLED FOR, AND SHALL BE FURNISHED IN ACCORDANCE WITH STANDARD SPECIFICATION OF THE
AMERICAN SOCIETY FOR TESTING MATERIALS, THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, THE
AMERICAN CONCRETE INSTITUTE, AND OTHER GUIDE SPECIFICATIONS.

10. APPROVAL. WHEREVER THE WORDS "OR EQUAL” OR "APPROVED” OR "APPROVAL" ARE USED,
THEY SHALL MEAN "OR EQUAL APPROVED BY THE ARCHITECTS AND ENGINEERS” OR "APPROVED BY THE
ARCHITECTS AND ENGINEERS” OR "APPROVAL OF THE ARCHITECTS AND ENGINEERS”. ALL MAJOR
EQUIPMENT AND MATERIAL MUST BE PRE—APPROVED DURING THE BID PROCESS. ALL ITEMS MUST BE
SUBMITTED AT LEAST TWO (2) WEEKS PRIOR TO BID OPENING SO THAT THEY MAY BE INCLUDED IN AN
ADDENDUM. IF ITEMS ARE NOT PUBLISHED IN AN ADDENDUM, THEY WILL NOT BE CONSIDERED DURING
THE SUBMITTAL PROCESS. SUBMITTALS MUST BE PROVIDED BY A BONA FIDE BIDDER, NOT A VENDOR.

1. DIAGRAMS AND COORDINATION: THE DRAWINGS ARE DIAGRAMMATIC AND SHALL BE FOLLOWED AS
CLOSELY AS POSSIBLE. HOWEVER, THE CONTRACTORS SHALL BE RESPONSIBLE TO COORDINATE THEIR
INSTALLATION AND WORK OUT INTERFERENCES THAT MIGHT OCCUR AMONG THEMSELVES. SHOULD
INTERFERENCES OCCUR, THE ENGINEERS WILL ASSIST IN WORKING THEM OUT IN THE BEST INTERESTS OF
ALL CONTRACTORS CONCERNED AND WITH AS LITTLE CHANGE AS POSSIBLE IN THE SYSTEMS AS
ORIGINALLY PLANNED. ONE PRINTED COPY OF THE DRAWINGS AND SPECIFICATIONS SHALL BE KEPT ON
SITE AT ALL TIMES.

THE DRAWINGS INDICATE OFFSETS REQUIRED, BUT BY NO MEANS INDICATE ALL SUCH SITUATIONS.
SHOULD CONTRACTOR ELECT TO PREFABRICATE PIPING, DUCTS, HE SHALL DO SO AT THE RISK OF
HAVING TO MAKE FIELD CHANGES TO AVOID STRUCTURE, OR OTHER TRADES, AT HIS OWN EXPENSE.
OWNERS AND ENGINEERS SHALL NOT BE LIABLE FOR EXTRA EXPENSES INVOLVED BECAUSE OF THE
CONTRACTOR’S FAILURE TO INCLUDE ADEQUATE ALLOWANCE IN HIS PRICE FOR SUCH FIELD PROBLEMS.
CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL NECESSARY SERVICE CLEARANCES ARE MAINTAINED.
LAYOUT ALL WORK PRIOR TO CONSTRUCTION TO VERIFY. THE MECHANICAL CONTRACTOR SHALL DO %~
SCALE DUCT DRAWINGS TO VERIFY ALL WILL FIT.

12, EQUIPMENT SUBMITTALS AND SHOP DRAWINGS: SHOP DRAWINGS OF ALL EQUIPMENT, MATERIALS,
OR FABRICATED WORK SHALL BE SUBMITTED ELECTRONICALLY IN PDF FORMAT FOR APPROVAL. NO
WORK SHALL BE DONE UNTIL SUCH APPROVAL HAS BEEN OBTAINED. ONE PRINTED COPY OF ALL
APPROVED EQUIPMENT SUBMITTALS AND SHOP DRAWINGS SHALL BE KEPT ON SITE AT ALL TIMES. THE
APPROVAL OF SHOP DRAWINGS WILL BE GENERAL AND SHALL NOT RELIEVE THE CONTRACTOR FROM THE
RESPONSIBILITY FOR ANY ERROR WHICH MAY EXIST. MANY EXISTING ITEMS WILL REQUIRE FIELD
MEASUREMENT. ENGINEER WILL NOT BE RESPONSIBLE FOR DIMENSIONS.

13. PROJECT PHASING AND SCHEDULING: THE CONTRACTOR MUST DEVELOP A WORK PLAN TO ALLOW
THE PHASING SCHEDULE TO BE MET WITH MINIMAL INTERRUPTION TO THE NORMAL OPERATION OF THE
FACILITY AS POSSIBLE. CLOSELY COORDINATE SEQUENCE WITH THE OWNER. PROVIDE TEMPORARY
PIPING, VALVES, SYSTEMS, ETC. AS NECESSARY TO ALLOW THE OWNER TO MAINTAIN USE OF ALL
AREAS THAT THEY DESIGNATE. PROVIDE ADDITIONAL MANPOWER AS REQUIRED TO MEET THE SCHEDULE
MILESTONES.

14. EQUIPMENT VARIATIONS: SHOULD CONTRACTOR SUBMIT SUBSTITUTES WHICH VARY IN
HORSEPOWER, ELECTRICAL CHARACTERISTICS, PHYSICAL SIZE, NUMBER OF MOTORS, ETC. FROM THOSE
SPECIFIED, CONTRACTOR SHALL BEAR ANY AND ALL EXPENSES THAT MAY ARISE IN OTHER
CONTRACTOR’S WORK THAT MUST BE ALTERED TO ALLOW USE OF SUCH SUBSTITUTE EQUIPMENT.
APPROVAL OF ANY SUCH EQUIPMENT SHALL BE VOIDED SHOULD CONTRACTOR FAIL TO BEAR ANY SUCH
EXPENSES.

15. PROTECTION OF EQUIPMENT: THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL WORK DAMAGED
BY HIM IN EXECUTING CONTRACT. ALL WORK DAMAGED BY THE CONTRACTOR SHALL BE REPAIRED OR
REPLACED BY HIM AND PLACED IN ORIGINAL WORKING CONDITIONS WITHOUT EXTRA COST. ANY
CONSTRUCTION WORK DAMAGED SHALL BE MADE ACCEPTABLE TO ENGINEERS AND OWNERS. THE
CONTRACTOR SHALL AT ALL TIMES BE RESPONSIBLE FOR ANY DAMAGED EQUIPMENT OR WORK IN
CONJUNCTION WITH EXECUTING CONTRACT. ALL EQUIPMENT THAT WAS WORKING PRIOR TO
CONSTRUCTION SHALL BE MADE OPERABLE BY THE CONTRACTOR UNLESS THE ENGINEER IS NOTIFIED IN
WRITING PRIOR TO THE START OF CONSTRUCTION.

16. PROTECTION OF PEOPLE: THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE
G.C. AND/OR PROVIDING TEMPORARY FENCING, INSTALLING WARNING TAPE, INSTALLING BARRICADES,
FLAG PERSONS, ETC. AS REQUIRED TO ENSURE THE SAFETY OF THE VISITORS. THE CONTRACTOR
SHALL BE SOLELY RESPONSIBLE FOR IDENTIFYING AND INSTALLING ALL NECESSARY SAFETY MEASURES.

17. CLEANING UP: THE CONTRACTOR SHALL KEEP THE PREMISES AND POINTS AT THE BUILDING FREE
OF RUBBISH AND WASTE MATERIAL DUE TO THE INSTALLATION OF WORK INCLUDED IN THIS
SPECIFICATION AND SHOWN ON THE PLANS. AFTER COMPLETION OF THE WORK AND ALL TESTS HAVE
BEEN MADE, THE CONTRACTOR SHALL REMOVE ALL RUBBISH INCIDENTAL TO CONTRACT AND SHALL
LEAVE ALL PORTIONS OF THE WORK IN A CLEAN CONDITION.

18. INSPECTIONS: THE CONTRACTOR MUST AT ALL TIMES LEND ANY ASSISTANCE NECESSARY FOR
ENGINEERS OR THEIR AUTHORIZED REPRESENTATIVE TO MAKE TESTS, INSPECTIONS, ETC.

19. WORKMANSHIP: ALL MATERIALS AND EQUIPMENT SHALL BE INSTALLED AND COMPLETED IN A
FIRST CLASS WORKMANLIKE MANNER. THE ENGINEERS RESERVE THE RIGHT TO REJECT ANY DAMAGED
EQUIPMENT, AND TO DIRECT THE REMOVAL AND REPLACEMENT OF ANY ITEM, WHICH IN THEIR OPINION
SHALL NOT REPRESENT ACCEPTABLE WORKMANSHIP. SUCH REMOVAL AND REPLACEMENT SHALL BE
DONE WHEN DIRECTED IN WRITING BY THE ENGINEERS AT THE CONTRACTOR'S EXPENSE AND WITHOUT
ADDITIONAL COST TO THE OWNERS.

20.  COORDINATION: THE MECHANICAL CONTRACTOR SHALL COORDINATE HIS WORK WITH THAT OF
ALL OTHER TRADES PRIOR TO THE INSTALLATION OF ANY OF HIS EQUIPMENT, DUCT, CONDUITS,
CONTROLS, ETC.

21. OPENINGS, CUTTING AND PATCHING: VARIOUS OPENINGS, CUTTING AND PATCHING WILL BE
REQUIRED FOR THE INSTALLATION OF THE MECHANICAL WORK, AND THE MECHANICAL CONTRACTOR
SHALL INCLUDE THIS WORK IN HIS BID. RESTORE AREAS AFFECTED BY SUCH WORK TO MATCH
ADJACENT OR SURROUNDING SURFACES.

THE CUTTING OF OPENINGS OR HOLES IN WALLS AND CUTTING OF HOLES IN FLOORS AND CEILINGS
SHALL BE DONE IN A MANNER AS NOT TO ENDANGER THE STABILITY OF THE STRUCTURE OR ANY PART
THEREOF, AND ANY SUCH WORK SHALL BE COORDINATED WITH OTHER CONTRACTORS.

ALL NEW HANGERS IN THE MECHANICAL ROOM SHALL BE ATTACHED TO THE BUILDING STRUCTURE.
ATTACHING TO THE CEILING SHALL NOT BE ALLOWED. CEILING CUT TO ATTACH HANGER SHALL BE
REPAIRED BY THE MECHANICAL CONTRACTOR.

22.  OPERATING INSTRUCTIONS: AT THE COMPLETION OF THE WORK THE CONTRACTOR SHALL FURNISH
OWNER (3) COMPLETE BOOKLETS CONTAINING ENGINEERING DATA AND CUTS OF ALL EQUIPMENT ALONG
WITH TYPED OR PRINTED OPERATING INSTRUCTIONS. ALSO INCLUDE APPROVED SUBMITTAL DATA.
BOOKLETS SHALL BE 3 RING BINDERS WITH SPINE LABEL AND TABLE OF CONTENTS AND ARE SUBJECT
TO APPROVAL. THE CONTRACTOR SHALL PROVIDE A COMPETENT INSTRUCTOR TO ADVISE THE OWNER
OR HIS REPRESENTATIVE OF THE PROPER OPERATION AND SERVICING OF EQUIPMENT INSTALLED.

23. WARRANTY: CONTRACTOR SHALL GUARANTEE ALL MATERIAL, EQUIPMENT AND WORKMANSHIP FOR
A PERIOD OF 12 MONTHS AFTER DATE OF FINAL ACCEPTANCE OF BUILDING BY ENGINEERS AND
OWNERS. AIR CONDITIONING COMPRESSORS SHALL HAVE FULL EXTENDED 5—YEAR TOTAL WARRANTY
FOR PARTS, LABOR, AND REFRIGERANT. ALL GUARANTEE FAILURE SHALL BE CORRECTED OR REPLACED
BY CONTRACTOR AS SOON AS POSSIBLE AFTER NOTIFICATION OF SUCH FAILURE. REFER TO EQUIPMENT
SCHEDULES FOR ADDITIONAL WARRANTIES TO BE INCLUDED.

MECHANICAL SPECIFICATIONS CONTINUED

24.  LABELING AND IDENTIFYING: ALL CONCEALED PIPING AND/OR ALL EXPOSED BARE PIPING
SHALL BE LABELED WITH FACTORY MADE STENCILS INCLUDING DIRECTION OF FLOW ARROWS ON
LABELS. PAINT COLOR SHALL BE AN EASILY READ CONTRASTING COLOR.

ALL EXPOSED JACKETED PIPING SHALL BE LABELED WITH PREFAB COILED PLASTIC LABELS SECURED
WITH A SELF ADHESIVE STRIP FOR 5" AND SMALLER PIPING INCLUDING DIRECTION OF FLOW ARROWS
ON LABELS. ALL EXPOSED JACKETED PIPING SHALL BE LABELED WITH PREFAB COILED PLASTIC
LABELS SECURED WITH STAINLESS STEEL SPRINGS 5" AND LARGER PIPING INCLUDING DIRECTION OF
FLOW ARROWS ON LABELS.

EQUIPMENT:  INSTALL ENGRAVED PLASTIC LAMINATE SIGN OR EQUIPMENT MARKER ON OR NEAR EACH
MAJOR ITEM OF MECHANICAL EQUIPMENT AND IT'S DISCONNECT. LETTERING SHALL BE 1/2" HIGH,
BLACK LETTERS ON WHITE LAMINATE— PERMANENTLY ATTACH.

25. PATCHING AND PAINTING: ALL PAINTING, UNLESS SPECIFICALLY NOTED OTHERWISE, SHALL BE
IN GENERAL CONTRACT. FACTORY-FINISHED EQUIPMENT OR MATERIAL PROVIDED IN THIS DIVISION
THAT HAS BEEN SCRATCHED OR BLEMISHED SHALL BE TOUCHED UP OR REPAINTED AS REQUIRED, BY
THE MECHANICAL CONTRACTOR. ALL EXPOSED AND/OR EXTERIOR SUPPORTS, UNISTRUT, HANGERS,
ETC. SHALL BE PAINTED WITH 2 COATS OF PAINT TO MATCH SURFACE ON WHICH THEY ARE
MOUNTED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INSPECTING THE FACILITY AND PROVIDING
DOCUMENTATION INCLUDING DATED PHOTOS OF DAMAGE IN THE FACILITY PRIOR TO STARTING WORK.

26.  FILTERS: CONTRACTOR SHALL FURNISH ALL RETURN AIR FILTER GRILLES AND/OR FILTER
RACKS AS INDICATED ON THE DRAWING AND/OR IN THE EQUIPMENT SCHEDULES. FILTERS FOR ALL
VAV BOXES EQUIPMENT SHALL BE 1" DISPOSABLE FILTERS AS PROVIDED BY MANUFACTURER. ALL
AIR (RETURN AND OUTSIDE AIR) MUST BE FILTERED PRIOR TO PASSING THROUGH THE UNIT COILS.
ALL FILTERS SHALL BE A STANDARD SIZE (NO EXCEPTIONS). PROVIDE ADDITIONAL FILTER MEDIA
OVER GRILLES DURING CONSTRUCTION TO AVOID STOPPING UP THE UNIT COILS. UNITS WILL NOT BE
ALLOWED TO OPERATE UNTIL APPROVED BY THE ENGINEER BASED ON THE CLEANLINESS OF THE
BUILDING. AT FINAL INSPECTION, CONTRACTOR SHALL HAVE CLEAN MEDIA IN ALL GRILLES AND/OR
FILTER RACKS. CONSULT PLANS FOR FILTER GRILLE LOCATIONS. CONTRACTOR SHALL FURNISH ONE
(1) SPARE SET OF FILTERS. WRAP IN PLASTIC SHEETING AND STORE ON PREMISES WHERE DIRECTED.
THE MECHANICAL CONTRACTOR SHALL INCLUDE IN THE OPERATING INSTRUCTION MANUALS A
COMPLETE FILTER LIST INDICATING THE EQUIPMENT TAG, THE QUANTITY AND SIZE OF FILTERS
CONTAINED IN EACH PIECE OF EQUIPMENT AND EACH FILTER GRILLE.

27.  ACCESS DOORS: WHERE VALVES OR DAMPERS OCCUR IN PLASTER OR SHEET ROCK CEILINGS,
OR MASONRY WALLS, MECHANICAL CONTRACTOR SHALL PROVIDE ACCESS DOORS TO SERVICE AND
OPERATE. ACCESS DOORS SHALL BE SIZE SUFFICIENT FOR EASY SERVICE AND EQUIPMENT REMOVAL
HINGED ON ONE SIDE WITH STYLE 3 CAM—TYPE HEAVY DUTY SCREWDRIVER OPERATED LOCK ON
OPPOSITE SIDE. ACCESS DOORS SHALL BE PRIMED FOR FIELD PAINTING BY THE GENERAL
CONTRACTOR PAINTING SUB—CONTRACTOR. GENERAL CONTRACTOR SHALL MOUNT DOORS.

28.  FIRE RATINGS: COORDINATE FIRE RATINGS WITH ARCHITECTURAL DRAWINGS AND/OR GENERAL
CONTRACTOR. PROVIDE FIRE STOPPING AND/OR FIRE DAMPERS FOR ALL FIRE RATED PENETRATIONS.
SUBMIT UL ASSEMBLIES TO INSPECTIONS DEPARTMENT AND FIRE MARSHAL AS REQUIRED.

29.  SOUND ATTENUATION:
BLANKETS MANUFACTURED FOR ATTENUATING COMPRESSOR SOUND.
WITH VIBRATION ISOLATORS AND LOW SOUND CONDENSER FANS.

ALL COMPRESSORS SHALL BE PROVIDED WITH SOUND ATTENUATING
CHILLERS SHALL BE PROVIDED

30. PIPE AND FITTINGS: PROVIDE VARIOUS SYSTEMS OF PIPING AS SHOWN ON THE DRAWINGS,
DETAILS AND AS CALLED FOR IN THIS SPECIFICATION. ALL PIPING SHALL BE INSTALLED
PARALLEL OR PERPENDICULAR TO THE BUILDING WALLS, FLOORS AND/OR CEILING UNLESS
OTHERWISE SHOWN ON THE DRAWINGS. SUSPENDED PIPING SHALL BE RUN AS HIGH AS
POSSIBLE AND SHALL OFFSET WHERE NECESSARY TO AVOID OTHER TRADES. SHEET METAL
WORK SHALL TAKE PRECEDENCE OVER OTHER SYSTEMS WHEN ROUTING PIPING.

DRAIN PIPING: SCHEDULE 40 PVC WITH MATCHING PVC DRAINAGE FITTINGS. THE DRAIN SIZE
SHALL MATCH THE DRAIN PAN OPENING. IN ANY CASE THE SIZE OF THE DRAIN PIPING SHALL
BE NOT SMALLER THAN 3/4”. PROVIDE PIPE TRAP AND CLEANOUT PLUG AT EQUIPMENT DRAIN
PAN. LINE LEAVING TRAP MUST BE AT LEAST 17 LOWER THAN UNIT DRAIN. EXTEND TO
APPROVED JANITOR SINK OR HUB DRAIN. PROVIDE TYPE L COPPER DRAINS WHEN IN A RETURN
AIR PLENUM OR PENETRATING A RATED WALL OR FLOOR. IF SUITABLE GRAVITY ROUTING
CANNOT BE IDENTIFIED, CONTRACTOR SHALL PROVIDE (AND WIRE ELECTRICALLY) AT NO
ADDITIONAL CHARGE A CONDENSATE PUMP WITH FLOAT WIRED TO SHUT DOWN UNIT IN CASE OF
FAILURE.

REFRIGERANT PIPING: SHALL BE TYPE "ACR” OR REFRIGERATION GRADE, DEOXIDIZED AND
SEALED REFRIGERANT COPPER TUBING WITH WROUGHT COPPER FITTINGS. IT SHALL CONFORM TO
ASTM—-B—-88-33 AND SHALL BE FREE FROM SCALE AND DIRT. SIZE ALL REFRIGERANT PIPING IN
STRICT ACCORDANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS. TUBING AND FITTINGS
SHALL BE OF DOMESTIC MANUFACTURER BY CHASE, MUELLER, BRIDGEPORT, READING, OR
ANACONDA. SOLDER SHALL BE SIL—PHOS, EXCEPT SUCTION PIPING, WHICH MAY BE 95-5 OR
SIL—PHOS AT CONTRACTOR’S OPTION. CLEANING OF TUBING ENDS, REMOVAL OF BURRS AND
OXIDATION, PREVENTION OF BURNING SHALL ALL BE OBSERVED IN THE BEST WORKMANSHIP
MANNER. ANY TUBING WORK, OTHER THAN FIRST CLASS IN WORKMANSHIP AND APPEARANCE,
SHALL BE REJECTED, REMOVED AND REPLACED AS REQUIRED BY ENGINEERS. INSTALL MINIMUM
FITTINGS POSSIBLE. CONCEAL PIPING IN WALL ENTERING BUILDING. COVER ALL EXTERIOR PIPING
WITH ALUMINUM JACKET.

31. BLOWING OUT, CLEANING AND ADJUSTING SYSTEMS: ALL PIPING AND EQUIPMENT SHALL

BE BLOWN OUT UNDER PRESSURE AND CLEANED OF FOREIGN MATTER BEFORE THE SYSTEM IS

PUT INTO OPERATION. MECHANICAL EQUIPMENT SHALL NOT BE CONNECTED TO PIPING UNTIL IT
HAS BEEN BLOWN OUT AND CLEANED.

TEST, SET AND ADJUST ALL CONTROL EQUIPMENT HEREIN SPECIFIED OR AS DIRECTED. AFTER
THOROUGHLY CLEANING AND ADJUSTING THE SYSTEM, ALL CONNECTIONS SHALL BE MADE AND
ALL PIPING, EQUIPMENT, AND APPARATUS SHALL BE TESTED AND MADE TIGHT UNDER PRESSURE
AND WORKING CONDITIONS AS DIRECTED.

WHEN THE SYSTEMS ARE COMPLETE, THE CONTRACTOR SHALL PLACE THEM IN OPERATION IN
THE PRESENCE OF THE OWNERS OR THEIR REPRESENTATIVES AND SHALL THOROUGHLY ACQUAINT
THEM WITH THE PROPER OPERATION OF THE EQUIPMENT.

52. TESTS: UPON COMPLETION OF THE INSTALLATION OF THE VARIOUS PARTS OR SECTIONS OF
THESE SPECIFICATIONS, ALL SYSTEMS SHALL BE PROPERLY ADJUSTED AND TESTED BY THE
CONTRACTOR AND PLACED IN PERFECT OPERATING CONDITION, SUBJECT TO THE APPROVAL OF THE
ARCHITECTS AND ENGINEERS. PROVIDE ALL LABOR AND EQUIPMENT TO PERFORM THIS WORK. ALL
INSULATED SYSTEMS SHALL BE TESTED PRIOR TO INSULATION SYSTEMS BEING INSTALLED.

33. HANGERS AND SUPPORTS — PIPING: CONTRACTOR SHALL PROVIDE HANGERS AND SUPPORTS
FOR ALL PIPING AND EQUIPMENT. HANGERS FOR INSULATED PIPING SHALL BE SIZED TO PASS BOTH
PIPE AND INSULATION. HANGERS SHALL BE MANUFACTURED BY B-—LINE, MICHIGAN, PHD OR PRIOR
APPROVED EQUAL. ALL HANGER SPACING SHALL BE PER THE NORTH CAROLINA MECHANICAL CODE.
HANGERS FOR INSULATED PIPING SHALL BE SIZED TO PASS BOTH PIPING AND INSULATION. PROVIDE
INTERMEDIATE STEEL ANGLES AND/OR STRUTS, CLIPPED OR BOLTED TO JOISTS, DRILLED FOR RODS.
BEAM CLAMPS MAY ALSO BE USED. ALL HANGER RODS SHALL BE OF SIZE TO CONFORM TO HANGER
USED AND SIZE OF PIPE SUPPORTED. STEEL SUPPORTS, ANCHORS, FRAMES, BRACING PLATES,
BOLTS, NUTS, WASHERS, ETC., INCIDENTAL TO THE INSTALLATION OF THE WORK SHALL BE PROVIDED
BY CONTRACTOR. ARRANGEMENT SHALL BE SUBJECT TO OWNERS' AND ENGINEERS' APPROVAL. THE
SIZE OF STEEL MEMBERS SHALL BE AS SHOWN ON PLANS. WHERE NOT SHOWN, USE CORRESPONDING
SIZES.

HORIZONTAL BARE COPPER PIPING: B-LINE B3174CTC COPPER PLATED WITH PLASTIC COATING.
HORIZONTAL BARE STEEL AND PVC PIPING: B-LINE B3100 ADJUSTABLE CLEVIS HANGER.
VERTICAL PIPING:  STRUT WITH CLAMPS, SPLIT RINGS HANGERS, OR RISER CLAMPS.

HORIZONTAL REFRIGERANT PIPING: STRUT WITH B—LINE BVT SERIES VIBRA CLAMPS.

VERTICAL REFRIGERANT PIPING:  STRUT WITH B—LINE BVT SERIES VIBRA CLAMPS.

EXTERIOR HORIZONTAL REFRIGERANT PIPING: B—LINE C—SERIES SUPPORT BLOCKS WITH INTEGRAL
STRUT WITH B-LINE BVT SERIES VIBRA CLAMPS.

PIPING SHALL BE SUPPORTED FROM THE STRUCTURE AND/OR CEILING JOISTS, BEAMS.
SHALL BE SUPPORTED DIRECTLY FROM METAL DECK AND/OR ROOF DECKING.

PROVIDE INTERMEDIATE STEEL ANGLES, CLIPPED AND/OR BOLTED TO
PROVIDE AS NEEDED FOR PIPING, DUCT AND/OR EQUIPMENT.

NO PIPING

SUPPORTS BETWEEN JOISTS:
JOISTS, DRILLED FOR RODS.

34. METAL DUCTWORK: DUCTWORK SHALL BE BEST QUALITY GALVANIZED IRON AND SHALL BE
FURNISHED AND INSTALLED IN STRICT ACCORDANCE WITH LATEST EDITION OF ASHRAE GUIDE AND
SMACNA "HVAC DUCT CONSTRUCTION STANDARDS”. WHERE DUCTWORK SHALL BE EXPOSED, PROVIDE
FLAT SEAM JOINTS WITH NO SHARP EDGES AND NO DUCT TAPE WILL BE PERMITTED. UNSIGHTLY
DUCTWORK WILL BE REPLACED AT DIRECTION OF ENGINEER. ANY DUCTWORK THAT VIBRATES,
BUCKLES, WARPS, SAGS, RUMBLES OR IS NOT AIRTIGHT FOR THE SERVICE REQUIRED SHALL BE
CORRECTED OR REPLACED AT THE ENGINEER'S DISCRETION. STRUCTURAL DRAWINGS WERE NOT
AVAILABLE DURING DESIGN — DO NOT FABRICATE DUCTWORK STRICTLY BASED ON THE MECHANICAL
DRAWINGS. ADDITIONAL OFFSETS, TRANSITIONS, FLATTENING MAY BE REQUIRED AND SHALL BE
INCLUDED IN THE BASE BID. ALL DUCTWORK MUST BE INSTALLED TO MINIMIZE VELOCITY,
TURBULENCE, AND NOISE. SEAL ALL JOINTS WITH LATEX MASTIC, UL LISTED.

ALL DUCT SIZES SHOWN ARE NET FREE AREA SIZE.
DIMENSIONS TO BETTER FIT THE AVAILABLE SPACE.
AN EQUIVALENT CROSS SECTIONAL AREA.

PROVIDE FIRE DAMPERS AND ACCESS DOORS IN ALL RATED WALL AND/OR FLOOR ASSEMBLIES.
PROVIDE RADIATION DAMPERS AND BLANKETS FOR ALL DIFFUSERS IN RATED CEILING
ASSEMBLIES. COORDINATE FIRE RATINGS WITH THE ARCHITECTURAL DRAWINGS AND/OR GENERAL
CONTRACTOR.

PROVIDE FLEXIBLE CONNECTION AT ALL DUCT CONNECTIONS TO AIR HANDLING EQUIPMENT.
FLEXIBLE CONNECTION SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURES WRITTEN
INSTRUCTIONS AND SHALL NOT BE USED AS AN OFFSET, TRANSITION, AND/OR OTHER SIMILAR
FITTING.

CONTRACTOR CAN ADJUST DUCT
WHEN USING DIFFERENT DUCT SIZES USE

35, ELEXIBLE DUCT:

FLEXIBLE DUCTS SHALL COMPLY WITH THE PROWVISIONS OF UL—-181 CLASS | AIR DUCT MATERIAL.
DUCTS SHALL BE FACTORY MADE AND COMPOSED OF, AN ACOUSTICAL TRANSPARENT
SPUNBOUND NYLON INNER FABRIC, HELIX COIL FORMED AND MECHANICALLY LOCKED TO INNER
FABRIC, A FIBERGLASS INSULATING BLANKET (R—6) AND OUTER VAPOR BARRIER OF FIBERGLASS
REINFORCED METALIZED FILM LAMINATE. PROVIDE FLEXMASTER TYPE 6M ACOUSTICAL INSULATED
FLEXIBLE DUCT OR APPROVED EQUAL, (MINIMUM R—8.0 WHEN INSTALLED IN AN UNCONDITIONED
ATTIC OR CRAWL SPACE). ALL FLEXIBLE DUCT CONNECTIONS TO HAVE MANUFACTURED SIDE
TAKEOFF FITTING WITH 45° THROAT AND MANUAL BALANCING DAMPER. MAXIMUM LENGTH OF
FLEXIBLE DUCT SHALL BE 10'—=0" ON SUPPLY, 5'—0” ON RETURN (UNLESS OTHERWISE NOTED),
AND 3'—0" ON EXHAUST.

MECHANICAL SPECIFICATIONS CONTINUED

36, SPIN=IN FITTINGS: ALL FLEXIBLE DUCT TAKE-OFFS FROM RECTANGULAR VARIABLE AIR VOLUME
DUCTWORK SHALL BE MADE WITH GENFLEX OR APPROVED EQUAL, "SPIN—IN" TYPE FITTINGS TYPE SM—IDEL
COMPLETE WITH AIR EXTRACTOR, BALANCING DAMPER WITH SPRING LOADED RETRACTABLE BEARING AND
LOCKING WING NUT. "HOMEMADE” COLLARS NOT ACCEPTABLE.

37. DUCT HANGERS & SUPPORTS: CONTRACTOR SHALL PROVIDE HANGERS AND SUPPORTS FOR ALL
ROUND AND RECTANGULAR DUCTS WITH SUPPORT SYSTEMS INDICATED IN SMACNA "HVAC DUCT
CONSTRUCTION STANDARDS”. ALL HANGERS AND SUPPORTS SHALL BE SPACED IN ACCORDANCE WITH THE

NORTH CAROLINA MECHANICAL CODE. PROVIDE INTERMEDIATE STEEL ANGLES AND/OR STRUTS, CLIPPED
OR BOLTED TO JOISTS, DRILLED FOR RODS. BEAM CLAMPS MAY ALSO BE USED. STEEL SUPPORTS,
ANCHORS, FRAMES, BRACING PLATES, BOLTS, NUTS, WASHERS, ETC., INCIDENTAL TO THE INSTALLATION OF

THE WORK SHALL BE PROVIDED BY CONTRACTOR. ARRANGEMENT SHALL BE SUBJECT TO OWNER'S AND
ENGINEER'S APPROVAL. THE SIZE OF STEEL MEMBERS SHALL BE AS SHOWN ON PLANS. WHERE NOT

SHOWN, USE CORRESPONDING SIZES. (NOTE: RADIATION DAMPERS MUST BE INSTALLED IN STRICT
ACCORDANCE TO UL LISTING— LE. SUSPENDED FROM EACH CORNER VERTICALLY TO THE CEILING —

PROVIDE INTERMEDIATE STEEL AS REQUIRED).

RECTANGULAR DUCTS: USE HEAVY GAUGE SHEET METAL STRAPS ATTACHED TO DUCTS WITH STAINLESS,
CADMIUM PLATED, OR ZINC COATED METAL SCREWS. TURN STRAPS UNDER DUCTS AT LEAST 2". ATTACH
STRAPPING TO DUCT ON BOTTOM AND TWO PLACES ON THE SIDES.

FLEXIBLE ROUND DUCTS: PROVIDE A ONE—PIECE BAND STRAP AROUND DUCT ATTACHED TO HEAVY
GAUGE HANGER STRAP, 1—-1/2” WIDE. ATTACH TO STRUCTURE ABOVE.

38. HANGERS AND SUPPORTS — EQUIPMENT:
FOR ALL EQUIPMENT AND FIXTURES.

CONTRACTOR SHALL PROVIDE HANGERS AND SUPPORTS

SUPPORTS BETWEEN JOISTS: PROVIDE INTERMEDIATE STEEL ANGLES, CLIPPED OR BOLTED TO JOISTS,
DRILLED FOR RODS. PROVIDE AS NEEDED FOR PIPING, DUCT AND/OR EQUIPMENT.

39.  INSULATION: NO INSULATION SHALL BE APPLIED UNTIL THE WORK HAS BEEN THOROUGHLY CLEANED AND
TESTED FOR TIGHTNESS. ENGINEERS SHALL BE NOTIFIED BY CONTRACTOR THAT PIPING IS READY FOR
INSULATION BEFORE HE BEGINS ANY INSULATION SO THAT PIPING CAN BE INSPECTED PRIOR TO INSULATION.
THE INSULATION SHALL BE APPLIED IN AN APPROVED MANNER AND IN STRICT ACCORDANCE WITH
MANUFACTURERS GUIDE SPECIFICATIONS AND IN NO CASE SHALL BE COVERED UP OR FURRED IN UNTIL
INSPECTED BY THE ENGINEERS. ALL INSULATION SHALL BE INSTALLED BY APPROVED SUB—CONTRACTOR TO THIS
CONTRACTOR AND SHALL BE DONE BY PERSONNEL EXPERIENCED IN THIS LINE OF WORK BY APPROVED
STANDARDS. CONTRACTORS ARE NOT PERMITTED TO SELF PERFORM INSULATION AND JACKETING. ALL
COVERING SHALL PRESENT A NEAT, SMOOTH AND FINISHED APPEARANCE AND SHALL BE SUBJECT TO
ENGINEERS" APPROVAL. MANUFACTURER'S DIRECTIONS SHALL BE FOLLOWED FOR INSTALLATION OF INSULATION.
INSULATION SHALL BE FIBROUS GLASS AS MANUFACTURED BY CSG, OWENS—CORNING, PPG, ARMSTRONG OR
SIMILAR APPROVED EQUAL.

CONDENSATE DRAIN PIPING:

PREFORMED PIPE INSULATION.
SIZES.

ALL CONDENSATE DRAIN PIPING SHALL BE INSULATED WITH ARMAFLEX AP
ARMAFLEX AP PIPE INSULATION SHALL BE %" THICKNESS FOR ALL PIPE

CONCEALED DUCTWORK: ALL CONCEALED DUCTWORK SHALL BE INSULATED AS FOLLOWS
— 0.A. DUCTWORK, SUPPLY AND RETURN 2.2" THICK FIBERGLASS R—6 DUCT WRAP.

ALL TRANSFER DUCT AND SOUND BOOTHS SHALL HAVE 1" LINER INSULATION. EXHAUST DUCTWORK DOES NOT
REQUIRE INSULATION. DUCT DIMENSIONS SHALL ACCOMMODATE THE LINER SO TO MEET PLANS NET FREE AREA
DUCT SIZE.

INTERIOR EXPOSED SUPPLY, RETURN AND OUTSIDE AIR DUCT: ALL EXPOSED SUPPLY, RETURN, AND O.A.
DUCTWORK  SHALL BE INSULATED WITH 2.2" THICK FIBERGLASS R—6 DUCT WRAP.

40. BALANCING: MECHANICAL CONTRACTOR SHALL CONTRACT WITH A THIRD PARTY TESTING AND
BALANCING COMPANY TO PROVIDE CERTIFIED TESTING AND BALANCING REPORTS FOR THE NEW SYSTEMS
INSTALLED IN THIS CONTRACT. PROVIDE TEST AND BALANCE REPORTS TO BE INCLUDED IN THE
OPERATING AND MAINTENANCE MANUALS. THE TEST AND BALANCE REPORT SHALL INCLUDE A COMPLETE
SUMMARY OF ALL NEW EQUIPMENT INSTALLED UNDER THIS CONTRACT.

41. PAINTING: FACTORY—FINISHED EQUIPMENT OR MATERIAL PROVIDED IN THIS DIVISION THAT HAS BEEN
SCRATCHED OR BLEMISHED SHALL BE TOUCHED UP OR REPAINTED AS REQUIRED, BY THIS CONTRACTOR.
ALL HANGERS SHALL BE PAINTED.

42.  DEMOLITION: THE OWNER HAS THE FIRST RIGHT OF REFUSAL FOR ALL OF OR ANY PART OR PARTS
OF MATERIALS AND/OR EQUIPMENT SHOWN TO BE REMOVED. ANY EQUIPMENT OR PARTS THERE OF THAT
ARE NOT RETAINED BY THE OWNER SHALL BE REMOVED FROM THE PROJECT SITE. IT IS HIGHLY
RECOMMENDED THAT AS MUCH AS POSSIBLE BE RECYCLED.

DEMOLITION OF EQUIPMENT SHALL INCLUDE THE FOLLOWING ITEMS: DISCONNECTING EXISTING POWER
WIRING AND REMOVING THE BRANCH CIRCUIT BACK TO THE DISCONNECT SWITCH, NEAREST JUNCTION BOX,
OR PANEL; DISCONNECTING AND REMOVING CONTROL WIRING AND COMPONENTS NOT INTENDED TO BE
REUSED FOR NEW EQUIPMENT; DISCONNECTING AND REMOVING EXISTING SUPPLY, RETURN, OUTSIDE AIR,
AND EXHAUST DUCT AS NEEDED TO FACILITATE THE REMOVAL OF THE EQUIPMENT AS WELL AS THE
INSTALLATION OF THE NEW EQUIPMENT; DISCONNECTING AND REMOVING EXISTING PIPING SYSTEMS FROM
THE COIL/UNIT CONNECTION BACK TO AT A MINIMUM TO THE ISOLATION VALVE AND BEYOND AS NEEDED
TO FACILITATE THE REMOVAL OF THE EQUIPMENT AS WELL AS THE INSTALLATION OF THE NEW EQUIPMENT;
DISCONNECTING AND REMOVING EXISTING CONDENSATE DRAIN PIPING SYSTEMS FROM THE COIL/UNIT
CONNECTION BACK TO A POINT AS NEEDED TO FACILITATE THE REMOVAL OF THE EQUIPMENT AS WELL AS
THE INSTALLATION OF THE NEW EQUIPMENT. ALL OF THE ABOVE ITEMS MAY NOT APPLY TO EACH PIECE
OF EQUIPMENT SHOWN TO BE REMOVED.

43, ASBESTOS CONTAINING MATERIAL: DURING THE COURSE OF CONSTRUCTION IF THE MECHANICAL
CONTRACTOR OR ANY OF HIS SUB—CONTRACTORS ENCOUNTERS ASBESTOS CONTAINING MATERIALS OR
MATERIALS SUSPECTED OF CONTAINING ASBESTOS IT SHALL BE IMMEDIATELY REPORTED TO THE OWNER
AND ENGINEER. THE OWNER WILL HAVE THE MATERIAL TESTED AND IF THE MATERIAL CONTAINS ASBESTOS
IT WILL BE REMOVED BY THE OWNER.

44, ELECTRICAL WORK: THE MECHANICAL CONTRACTOR SHALL FURNISH AND INSTALL ALL MOTORS AND
CONTROLS FOR ALL EQUIPMENT IN THIS CONTRACT, AND SHALL PROVIDE ALL CONTROL WIRING AND
CONDUIT AS HEREINAFTER DESCRIBED. HE SHALL ALSO FURNISH ALL STARTERS AND HEAVY DUTY
FUSIBLE DISCONNECTS SWITCHES FOR HIS EQUIPMENT. ALL THERMOSTATS, FAN SPEED SWITCHES,
ACTUATORS, AND CONTROL WIRING SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR.
ELECTRICAL CONTRACTORS WILL BE RESPONSIBLE FOR MOUNTING ALL STARTERS AND HEAVY DUTY
DISCONNECTS SWITCHES (NOT BUILT INTO EQUIPMENT PACKAGES) AND WILL PROVIDE ALL POWER WIRING
AND CONDUIT TO AND THRU THE DEVICES TO LOAD TERMINALS OR TERMINAL BLOCKS. WHERE MOTOR (OR
ELECTRICAL LOAD) IS NOT WITHIN SIGHT OF STARTER, OR MORE THAN 50 FEET FROM STARTER, PROVIDE
SEPARATE DISCONNECT AT LOAD. WHERE STARTERS ARE NOT WITHIN SIGHT OF FEEDING ELECTRICAL
PANEL, OR ARE MORE THAN 50 FEET FROM PANELS, PROVIDE HEAVY DUTY COMBINATION
STARTER—DISCONNECT. WHERE STARTERS FOR SUCH LOADS ARE BUILT—IN EQUIPMENT PACKAGE, PROVIDE
SEPARATE DISCONNECT. WHERE SUCH DISCONNECTS ARE LOCATED OUTSIDE STRUCTURE, THEY SHALL BE
RAIN TIGHT TYPE. EQUIPMENT WITH COMPRESSORS SHALL BE PROVIDED WITH HEAVY DUTY FUSED
DISCONNECTS. ELECTRICAL CONTRACTOR WILL PROVIDE ONE POWER SUPPLY TO EACH ELECTRICALLY
OPERATED ITEM OF EQUIPMENT IN HVAC CONTRACT. SHOULD SUCH ITEMS OF EQUIPMENT CONTAIN MORE
THAN ONE ELECTRICAL LOAD, THE HVAC CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE CIRCUIT
BREAKERS OR FUSE BLOCKS TO PROTECT EACH SUCH LOAD.

"STARTERS” SHALL MEAN STARTERS, CONTRACTORS, OR CONTROLLERS AS REQUIRED TO START AND STOP
EQUIPMENT. STARTERS AND SWITCHES SHALL BE BEST-GRADE HEAVY-DUTY, SQUARE-D, G.E. OR ALLEN
BRADLEY RATED FOR MOTORS AND CONFORMING TO ELECTRICAL SPECIFICATIONS. PROVIDE THERMAL
PROTECTION FOR EACH MOTOR. EACH PHASE OF THREE PHASE EQUIPMENT SHALL BE PROVIDED WITH
OVERLOAD PROTECTION. CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER SIZING OF ALL STARTERS
AND FUSIBLE DISCONNECTS. STARTERS ON WALLS SHALL BE FLUSH TYPE, EXCEPT IN MECHANICAL ROOM.

ELECTRICAL WORK SHALL BE PERFORMED BY APPROVED SUB—CONTRACTOR QUALIFIED AND LICENSED IN
ELECTRICAL WORK; AND RACEWAYS, CONDUCTORS AND INSTALLATION REQUIREMENTS SHALL CONFORM TO
THE REQUIREMENTS OF THE N.E.C. AND ELECTRICAL CONTRACT SPECIFICATIONS BOUND HEREWITH.
INSTALLATION SHALL ALSO MEET APPROVAL OF LOCAL INSPECTION DEPARTMENT.

MOTOR CONNECTIONS AT MOTOR TERMINALS SHALL NOT BE MADE UNTIL ROTATION; HORSEPOWER AND
PHASE RATINGS AND RATINGS OF ANY REQUIRED THERMAL HEATERS HAVE BEEN VERIFIED AND APPROVED
AS CORRECT FOR THE INSTALLATION. MOTORS SHALL BE OF SUFFICIENT SIZE FOR THE DUTY TO BE
PERFORMED AND SHALL NOT EXCEED THEIR FULL CAPACITY UNDER THE MOST SEVERE CONDITIONS LIKELY
TO BE ENCOUNTERED. MOTORS SHALL HAVE CONTINUOUS DUTY CLASSIFICATION BASED ON A 400 C
AMBIENT TEMPERATURE.

45. AUTOMATIC TEMPERATURE CONTROLS:

THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING A BAS SYSTEM, ADDING
MODULES/PRESSURE TRANSDUCERS/DEVICES TO THE EXISTING PNEUMATIC SYSTEM AND PROVIDING
FULLY FUNCTIONAL DIGITAL CONTROL SYSTEM, CONTROLLERS, DDC PANEL/SUB PANEL AS REQUIRED,

FOR THE NEW AND EXISTING EQUIPMENT. CONTROLS SHALL BE CONNECTED TO AND BE FULLY
COMPATIBLE WITH THE EXISTING CONTROL SYSTEM.

CONTROLS CONTRACTOR SHALL PROVIDE GRAPHICS, OPERATING SCHEDULES (TO BE COORDINATED
WITH OWNER) AND COORDINATE WITH T&B CONTRACTOR AS FOLLOWS:

THE DIRECT OUTSIDE AIR TO RTU INTAKE SHALL BE BALANCED BY T&B CONTRACTOR, BAS
CONTRACTOR SHALL COORDINATE WITH T&B TECHNICIAN AND SET RTU CONTROLLER FUNCTION TO
AUTOMATICALLY ADJUST OA DAMPER POSITION IN RESPONSE TO CHANGES IN SUPPLY AIR FAN
VOLUME IN ORDER TO MAINTAIN THE MIN REQUIRED OUTSIDE AIR.

THE CONTROLS SUBCONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING POWER FROM NON SWITCHED
CIRCUITS IN THE BUILDING.

ALL PRODUCTS SHALL BE LABELED WITH THE APPROPRIATE APPROVAL MARKINGS.
INSTALLATION SHALL COMPLY WITH NFPA, NEMA, LOCAL AND NATIONAL CODES.

SYSTEM

COORDINATE WITH OWNER ANY TEMPORARY UTILITY/HVAC INTERRUPTION.

ALL NEW CONTROLS SHALL BE COMPLETE AND FULLY OPERATIONAL WHEN THE NEW EQUIPMENT IS
BROUGHT ONLINE.

CONTROL IDENTIFICATION: EACH DISCONNECT, STARTER, CONTROL DEVICE, SWITCH, ETC. SHALL BE
IDENTIFIED AS TO SERVICE WITH NAME OF EQUIPMENT SERVED AND OPERATING RANGE IF APPLICABLE.
WHEN DEVICES ARE NOT LOCATED IN THE SAME ROOM THE TAGS ON DEVICES LOCATED AT THE
EQUIPMENT SHALL INDICATE THE LOCATION OF THE DEVICES THAT ARE NOT LOCATED IN THE SAME
ROOM. IDENTIFICATION IS PROVIDED WITH BLACK PLASTIC NAMEPLATES WITH ETCHED WHITE
LETTERING CONFORMING TO CONTROL DIAGRAM AS TO ITEM NAME AND NUMBER. ATTACH DIRECTLY
TO DEVICE BY USING SHEET METAL SCREWS OR POP RIVETS.

OCCUPANCY ADJUSTMENTS: WHEN REQUESTED WITHIN 12 MONTHS OF COMPLETION DATE, PROVIDE
ON—SITE ASSISTANCE IN ADJUSTING SYSTEM TO SUIT ACTUAL OCCUPIED CONDITIONS. PROVIDE UP TO
TWO VISITS TO SITE OUTSIDE NORMAL OCCUPANCY HOURS FOR THIS PURPOSE, WITHOUT ADDITIONAL
COST TO OWNER.

MECHANICAL SPECIFICATIONS CONTINUED

SEQUENCES OF OPERATION
VARIABLE AIR VOLUME (VAV) OPERATION

DISCHARGE AIR PRESSURE CONTROL
VARIABLE FREQUENCY DRIVE (VFD) CONTROL

VARIABLE FREQUENCY DRIVES ARE USED FOR SUPPLY FAN SPEED CONTROL. A PRESSURE TRANSDUCER MEASURES DUCT STATIC
PRESSURE, AND THE VFD IS MODULATED TO MAINTAIN THE SUPPLY AIR STATIC PRESSURE WITHIN AN ADJUSTABLE USER—DEFINED
RANGE. THE RANGE IS DETERMINED BY THE DISCHARGE AIR PRESSURE SETPOINT AND DISCHARGE AIR PRESSURE DEADBAND, WHICH
ARE SET THROUGH THE USER INTERFACE. OR BAS/NETWORK.

THE VARIABLE FREQUENCY DRIVES PROVIDE SUPPLY FAN MOTOR SPEED MODULATION. THE DRIVE WILL ACCELERATE OR DECELERATE
AS REQUIRED TO MAINTAIN THE DISCHARGE STATIC PRESSURE SETPOINT.

DISCHARGE AIR STATIC PRESSURE LIMIT

THE OPENING OF VAV TERMINALS, AND THE AMOUNT OF SUPPLY AIR PROVIDED BY THE VARIABLE FREQUENCY DRIVE ARE
COORDINATED DURING STARTUP AND TRANSITION TO/FROM OCCUPIED/UNOCCUPIED MODES TO PREVENT OVER PRESSURIZATION OF
THE SUPPLY AIR DUCTWORK. HOWEVER, IF FOR ANY REASON THE DISCHARGE AIR PRESSURE EXCEEDS THE USER-DEFINED
DISCHARGE AIR STATIC PRESSURE LIMIT THAT WAS SET AT THE USER INTERFACE, THE SUPPLY FAN AND VFD ARE SHUT DOWN.
THE UNIT IS THEN ALLOWED TO RESTART THREE TIMES. IF THE OVER PRESSURIZATION CONDITION OCCURS ON THE THIRD RESTART,
THE UNIT IS SHUT DOWN AND A MANUAL RESET DIAGNOSTIC IS SET AND DISPLAYED AT THE USER INTERFACE AND BAS/NETWORK.

SPACE PRESSURE CONTROL — STATITRAC

A PRESSURE TRANSDUCER IS USED TO MEASURE AND REPORT DIRECT SPACE (BUILDING) STATIC PRESSURE. THE USERDEFINED
CONTROL PARAMETERS USED IN THIS CONTROL SCHEME ARE SPACE STATIC PRESSURE SETPOINT, SPACE PRESSURE DEADBAND AND
RELIEF ENABLE POINT. AS THE ECONOMIZER OPENS, THE BUILDING PRESSURE RISES AND ONCE ABOVE THE RELIEF ENABLE POINT,
ENABLES THE REFLIEF FAN AND DAMPERS OR RELIEF VFD. THE RELIEF DAMPERS OR VFD THEN MODULATE TO MAINTAIN SPACE
PRESSURE WITHIN THE DEADBAND.

DISCHARGE AIR TEMPERATURE CONTROLS
COOLING /ECONOMIZER

DURING OCCUPIED COOLING MODE OF OPERATION, THE ECONOMIZER (IF AVAILABLE) AND MECHANICAL COOLING ARE USED TO
CONTROL THE DISCHARGE AIR TEMPERATURE. THE DISCHARGE AIR TEMPERATURE SETPOINT AND DEADBAND ARE USER-DEFINED AT
THE USER INTERFACE. THE DISCHARGE AIR TEMPERATURE SETPOINT MAY BE USER—DEFINED FROM THE BAS/NETWORK.

IF THE CONDITIONS OF THE OUTSIDE AIR ARE APPROPRIATE TO USE FREE COOLING, THE ECONOMIZER WILL BE USED FIRST IN AN
ATTEMPT TO SATISFY THE DISCHARGE AIR SETPOINT; THEN, IF REQUIRED, THE MECHANICAL COOLING WILL BE STAGED ON TO
MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT. MINIMUM ON/OFF TIMING OF THE MECHANICAL COOLING PREVENTS RAPID
CYCLING. ON UNITS WITH ECONOMIZER, A CALL FOR COOLING WILL MODULATE THE OUTSIDE AIR DAMPERS OPEN. THE RATE OF
ECONOMIZER MODULATION IS BASED ON DEVIATION OF THE DISCHARGE AIR TEMPERATURE FROM SETPOINT, LE., THE FURTHER AWAY
FROM SETPOINT, THE FASTER THE OUTSIDE AIR DAMPER WILL OPEN. FIRST STAGE OF COOLING WILL BE ALLOWED TO START AFTER
THE ECONOMIZER REACHES FULL OPEN.

THE ECONOMIZER IS ONLY ALLOWED TO FUNCTION FREELY IF ONE OF THE FOLLOWING CONDITIONS IS MET:

FOR COMPARATIVE ENTHALPY ECONOMIZER CONTROL, OUTDOOR AIR ENTHALPY MUST BE BELOW THE ENTHALPY OF THE RETURN
AlR.

HEATING
ELECTRIC HEATER

ELECTRIC HEATER WILL BE PROVIDED WITH SCR CONTROL FOR PRECISE HEATING CONTROL. THE OUTPUT WILL BE MODULATED TO
CONTROL THE DISCHARGE AIR TEMPERATURE TO THE HEATING SETPOINT. STATUS MESSAGES AND DIAGNOSTICS ARE COMMUNICATED
TO THE USER INTERFACE.

DISCHARGE AIR SETPOINT TEMPERATURE RESET

DISCHARGE AIR SETPOINT RESET CAN BE USED TO ADJUST THE DISCHARGE AIR TEMPERATURE SETPOINT ON THE BASIS OF A ZONE
TEMPERATURE OR ON OUTDOOR AIR TEMPERATURE. DISCHARGE AIR SETPOINT RESET ADJUSTMENT IS AVAILABLE FROM THE USER
INTERFACE FOR SUPPLY AIR HEATING AND SUPPLY AIR COOLING CONTROL.

OUTDOOR AIR COOLING RESET IS SOMETIMES USED IN APPLICATIONS WHERE THE OUTDOOR TEMPERATURE HAS A LARGE EFFECT ON
BUILDING LOAD. WHEN THE OUTSIDE AIR TEMPERATURE IS LOW AND THE BUILDING COOLING LOAD IS LOW, THE DISCHARGE AIR
SETPOINT CAN BE RAISED, THEREBY PREVENTING SUB—COOLING OF CRITICAL ZONES. THIS RESET CAN LOWER USAGE OF
MECHANICAL COOLING, THUS SAVINGS IN COMPRESSOR KW, BUT AN INCREASE IN SUPPLY FAN KW

MAY OCCUR.

OUTDOOR AIR HEATING RESET

OUTDOOR AIR HEATING RESET IS THE INVERSE OF COOLING, WITH THE SAME PRINCIPLES APPLIED. FOR BOTH OUTDOOR AIR COOLING
RESET AND HEATING RESET, THERE ARE THREE USER-DEFINED PARAMETERS THAT ARE ADJUSTABLE THROUGH THE USER
INTERFACE:

BEGINNING RESET TEMPERATURE
ENDING RESET TEMPERATURE
AMOUNT OF TEMPERATURE RESET

ZONE RESET

ZONE RESET IS APPLIED TO THE ZONE(S) IN A BUILDING THAT TEND TO BE OVERLY COOL OR OVERLY HOT. THE DISCHARGE AIR
TEMPERATURE SETPOINT IS ADJUSTED BASED ON THE TEMPERATURE OF THE CRITICAL ZONE(S). THIS CAN HAVE THE EFFECT OF
IMPROVING COMFORT AND/OR LOWERING ENERGY USAGE. THE USER—DEFINED PARAMETERS ARE THE SAME AS FOR OUTDOOR AIR
RESET.

SUPPLY AIR TEMPERING

A FEATURE THAT IS USED WITH HEATING. SUPPLY AIR TEMPERING IS ENABLED WHEN THE DISCHARGE AIR TEMPERATURE FALLS
BELOW THE DISCHARGE AIR TEMPERATURE DEADBAND LOW END. THE HEATING IS THEN ENERGIZED TO MAINTAIN THE SET MINIMUM
DISCHARGE AIR TEMPERATURE.

ZONE TEMPERATURE CONTROL
UNOCCUPIED ZONE HEATING AND COOLING

DURING UNOCCUPIED MODE, THE UNIT IS OPERATED AS A CONSTANT VOLUME UNIT. SUPPLY FAN VFDS OPERATE AT 100% AND VAV
BOXES ARE DRIVEN FULL OPEN. THE UNIT CONTROLS ZONE TEMPERATURE TO THE UNOCCUPIED ZONE COOLING AND HEATING (HEATING
UNITS ONLY) SETPOINTS.

MORNING WARMUP OPTIONS

THIS FEATURE MAY BE ENABLED ON ALL TYPES OF FACTORY INSTALLED HEAT UNITS AS WELL AS COOLING ONLY UNITS
CONFIGURED AS EXTERNAL HEAT (FOR EXAMPLE, VAV BOXES WITH REHEAT). AT THE CONCLUSION OF UNOCCUPIED MODE, WHILE
THE ECONOMIZER (IF SUPPLIED) IS KEPT CLOSED, THE SELECTED ZONE IS HEATED TO THE USER—DEFINED MORNING WARMUP
SETPOINT (SEE DESCRIPTION BELOW). THE UNIT IS THEN RELEASED TO OCCUPIED MODE.

CYCLING CAPACITY MORNING WARMUP (MWU)

CYCLING CAPACITY MORNING WARMUP PROVIDES A MORE GRADUAL HEATING OF THE ZONE. NORMAL ZONE TEMPERATURE CONTROL
WITH VARYING CAPACITY IS USED TO RAISE THE ZONE TEMPERATURE TO THE MWU ZONE TEMPERATURE SETPOINT. THIS METHOD OF
WARMUP IS USED TO OVERCOME THE BUILDING SINK EFFECT. CYCLING CAPACITY MWU WILL OPERATE UNTIL THE MWU SETPOINT IS
REACHED OR FOR 60 MINUTES, THEN THE UNIT SWITCHES TO OCCUPIED MODE. A CONTROL ALGORITHM IS USED TO INCREASE OR
DECREASE THE AMOUNT OF HEAT IN ORDER TO ACHIEVE THE MWU ZONE TEMPERATURE SETPOINT.

NOTE: WHEN USING THE MORNING WARMUP OPTION IN A VAV HEATING/COOLING ROOFTOP, AIRFLOW MUST BE MAINTAINED THROUGH
THE ROOFTOP UNIT. THIS CAN BE ACCOMPLISHED BY ELECTRICALLY TYING THE VAV BOXES TO THE VAV BOX OUTPUT RELAY
CONTACTS ON THE SYMBIO™800 CONTROLS OR BY USING CHANGEOVER THERMOSTATS. EITHER OF THESE METHODS WILL ASSURE
ADEQUATE AIRFLOW THROUGH THE UNIT AND SATISFACTORY HEATING OF THE BUILDING.

DAYTIME WARMUP

THIS FEATURE IS AVAILABLE ON ALL TYPES OF HEATING UNITS. DURING OCCUPIED MODE, IF THE ZONE TEMPERATURE FALLS TO A
PRESET, USER—-DEFINED ZONE LOW LIMIT TEMPERATURE SETPOINT, THE UNIT IS PUT INTO UNOCCUPIED MODE AND DAYTIME WARMUP
IS INITIATED. THE SYSTEM CHANGES OVER TO CONSTANT VOLUME HEATING (FULL UNIT AIRFLOW), THE VAV BOXES ARE FULLY
OPENED AND FULL HEATING CAPACITY IS PROVIDED UNTIL THE DAYTIME WARMUP SETPOINT IS REACHED. THE UNIT IS THEN
RETURNED TO NORMAL OCCUPIED MODE.

OUTSIDE AIR CONTROL

OUTSIDE AIR MEASUREMENT

TRANE AIR QUALITY (TRAQ) OUTSIDE AIR MEASUREMENT SYSTEM UTILIZES VELOCITY PRESSURE SENSING RINGS. BASED ON UNIT
DESIGN CFM, THE SYMBIO 800 MONITORS AND CONTROLS THE QUANTITY OF OUTSIDE AIR ENTERING THE UNIT. THE OUTSIDE
AIRFLOW CAN BE CALIBRATED TO COMPENSATE FOR ALTITUDE. CO2 SENSORS DATA WILL BE USED TO CONTROL OUTSIDE AIR BASED

ON CO2 DEMAND CONTROL VENTILATION (DCV).
OUTSIDE AIRFLOW COMPENSATION

AS THE SUPPLY FAN MODULATES, THIS FUNCTION PROPORTIONALLY ADJUSTS THE ECONOMIZER MINIMUM POSITION TO
COMPENSATE FOR THE CHANGE IN TOTAL AIRFLOW, IN ORDER TO MAINTAIN A CONSTANT PERCENT OF OUTSIDE AIR. THE
MODIFIED ECONOMIZER MINIMUM POSITION IS COMPUTED AS A LINEAR FUNCTION — BASED ON VFD POSITION —

GIVEN THE TWO ENDPOINTS:

MINIMUM POSITION WITH VFD @ 0%

MINIMUM POSITION WITH VFD @ 100%

BOTH ARE USER ADJUSTABLE AT THE USER INTERFACE.

UNIT FEEDBACK — SUPPLY AND RELIEF FAN SPEED SETPOINTS

BACNET®NETWORK POINTS ARE AVAILABLE TO ALLOW FOR COMMUNICATION OF THE SUPPLY AND RELIEF FAN SPEED SETPOINTS TO
THE BAS. THESE POINTS ARE ONLY AVAILABLE FOR MULTI-ZONE VAV UNITS. THESE SETPOINTS WILL BE OVERRIDDEN BY
EQUIPMENT PROTECTION FUNCTIONALITY, WHEN APPLICABLE.

EMERGENCY OVERRIDE

WHEN A LONTALK COMMUNICATION PROTOCOL OR BACNET®CONTROL NETWORK IS INSTALLED, THE USER CAN INITIATE FROM THE
TRACER®ENSEMBLE ™ BUILDING AUTOMATION SYSTEM (BAS) (IN THE CASE OF LCl), TRACER®SC+ OR THIRD PARTY BAS (WITH
EITHER BClI OR LCI) ONE OF FIVE PREDEFINED, NOT AVAILABLE TO CONFIGURE, EMERGENCY OVERRIDE SEQUENCES. ALL
COMPRESSORS, CONDENSER FANS AND THE HUMIDIFICATION OUTPUT ARE DE-ENERGIZED FOR ANY EMERGENCY OVERRIDE
SEQUENCE. EACH EMERGENCY OVERRIDE SEQUENCE COMMANDS THE UNIT OPERATION AS FOLLOWS:

PRESSURIZE _EMERG:

SUPPLY FAN VFD — MAX

RELIEF FAN — OFF; RELIEF DAMPERS — CLOSED (IF SO EQUIPPED)
OA DAMPERS — OPEN; RETURN DAMPER — CLOSED

HEAT — ALL HEAT STAGES OFF; MOD HEAT OUTPUT — OFF
OCCUPIED /UNOCCUPIED /VAV BOX OUTPUT — ENERGIZED

VOM RELAY — ENERGIZED (IF SO EQUIPPED)

EMERG_DEPRESSURIZE:

SUPPLY FAN VFD — MIN

RELIEF FAN — ON; RELIEF DAMPERS — OPEN/MAX

OA DAMPERS — CLOSED; RETURN DAMPER — OPEN
HEAT — ALL HEAT STAGES OFF; MOD HEAT OUTPUT OFF
OCCUPIED /UNOCCUPIED /VAV BOX OUTPUT — ENERGIZED
VOM RELAY — ENERGIZED

EMERG_PURGE:

SUPPLY FAN VFD — MAX

RELIEF FAN — ON; RELIEF DAMPERS — OPEN

OA DAMPERS — OPEN; RETURN DAMPER — CLOSED
HEAT — ALL HEAT STAGES OFF; MOD HEAT OUTPUT OFF
OCCUPIED /UNOCCUPIED /VAV BOX OUTPUT — ENERGIZED
VOM RELAY — ENERGIZED

EMERG_SHUTDOWN:

SUPPLY FAN VFD — MIN

RELIEF FAN — OFF; RELIEF DAMPERS — CLOSED (IF SO EQUIPPED)
OA DAMPERS — CLOSED; RETURN DAMPER — OPEN

HEAT — ALL HEAT STAGES OFF; MOD HEAT OQUTPUT OFF
OCCUPIED /UNOCCUPIED /VAV BOX OUTPUT — ENERGIZED

VOM RELAY — ENERGIZED

EMERG_FIRE — INPUT FROM FIRE PULL BOX/SYSTEM:

SUPPLY FAN — OFF

SUPPLY FAN VFD — MIN

RELIEF FAN — OFF; RELIEF DAMPERS — CLOSED (IF SO EQUIPPED)
OA DAMPERS — CLOSED; RETURN DAMPER — OPEN

HEAT — ALL HEAT STAGES OFF; MOD HEAT OUTPUT OFF
OCCUPIED /UNOCCUPIED /VAV BOX OUTPUT — ENERGIZED

VOM RELAY — ENERGIZED

MECHANICAL SPECIFICATIONS CONTINUED

SEQUENCES OF OPERATION (CONT.)

USER INTERFACE (Ul)

A 7 INCH USER INTERFACE FEATURES A TOUCH-SENSITIVE COLOR SCREEN THAT PROVIDES
OPERATING STATUS, PERFORMANCE MONITORING, AND SCHEDULING CHANGES AND OPERATING
ADJUSTMENTS.

DEMAND LIMIT
THIS MODE IS USED TO REDUCE ELECTRICAL CONSUMPTION AT PEAK LOAD TIMES. WHEN
DEMAND LIMITING IS NEEDED, MECHANICAL COOLING AND/OR HEATING OPERATION ARE EITHER
PARTIALLY OR COMPLETELY DISABLED IN ORDER TO SAVE ENERGY.

FROST/FREEZE AVOIDANCE
EVAPORATOR COIL FROST PROTECTION — FROSTAT™

TEMPERATURE AND PRESSURE SENSORS ON EACH REFRIGERATION CIRCUIT ARE USED TO
DETERMINE IF THE COIL IS APPROACHING A FREEZING CONDITION. MECHANICAL COOLING
CAPACITY IS SHED AS NECESSARY TO PREVENT ICING. THE FROSTAT SYSTEM REDUCES THE
NEED FOR HOT GAS BYPASS AND UTILIZES THE SUCTION LINE SURFACE TEMPERATURE
SENSOR TO SHED COOLING WHEN COIL FROSTING CONDITIONS OCCUR. THE SUPPLY FANS ARE
NOT SHUT OFF AND WILL DE-ICE THE COIL. TIMERS PREVENT THE COMPRESSORS FROM RAPID
CYCLING.

OCCUPIED /UNOCCUPIED SWITCHING

THERE ARE TWO WAYS TO SWITCH BETWEEN OCCUPIED OR UNOCCUPIED:

FIELD—SUPPLIED CONTACT CLOSURE (HARD WIRED BINARY INPUT TO SYMBIO™ 800 CONTROLS).
THIS INPUT ACCEPTS A FIELD SUPPLIED SWITCH OR CONTACTS CLOSURE, SUCH AS A
TIME-OF-DAY CLOCK

TRACER (OR THIRD PARTY BAS WITH LCI OR BCl MODULE)

ECONOMIZER CONTROLS
COMPARATIVE ENTHALPY CONTROL OF ECONOMIZER

AN OPTIONAL COMPARATIVE ENTHALPY SYSTEM IS USED TO CONTROL THE OPERATION OF THE
ECONOMIZER, AND MEASURES THE TEMPERATURE AND HUMIDITY OF BOTH RETURN AIR AND
OUTSIDE AIR TO DETERMINE WHICH SOURCE HAS LOWER ENTHALPY. THIS SYSTEM ALLOWS
TRUE COMPARISON OF OUTDOOR AIR AND RETURN AIR ENTHALPY BY MEASUREMENT OF
OUTDOOR AIR AND RETURN AIR TEMPERATURES AND HUMIDITIES.

REFRIGERATION BALANCED STARTS

BALANCED STARTS IS A USER-SELECTABLE FEATURE THROUGH THE USER INTERFACE
AVAILABLE ON ALL UNITS WITHOUT THE EFLEX™ VARIABLE SPEED OPTION. AFTER EACH
REQUEST FOR COMPRESSOR OPERATION, THE LEAD REFRIGERATION CIRCUIT SWITCHES,
THEREBY CAUSING A MORE EQUITABLE OR BALANCED RUN TIME AMONG COMPRESSORS.

EMERGENCY STOP INPUT

A BINARY INPUT IS PROVIDED FOR INSTALLATION OF FIELD PROVIDED SWITCH OR CONTACTS
FOR IMMEDIATE SHUTDOWN OF ALL UNIT FUNCTIONS.

ANTI-=SHORT CYCLE PROTECTION

A STANDARD FEATURE PROVIDED TO PREVENT EXCESSIVE CYCLING AND PREMATURE WEAR OF
THE COMPRESSORS, CONTACTORS AND RELATED COMPONENTS.

HIGH DUCT TEMPERATURE LIMIT

TWO TEMPERATURE SENSORS, DISCHARGE AIR AND RETURN AIR (IF INSTALLED) ARE USED TO
DETERMINE IF DUCT TEMPERATURES ARE EXCESSIVELY HIGH. IF THE DISCHARGE AIR
TEMPERATURE EXCEEDS 200°F OR IF THE RETURN AIR TEMPERATURE EXCEEDS 135°F, THE
UNIT WILL BE PLACED INTO EMERGENCY STOP MODE.

CO2 CONTROL — DEMAND CONTROL VENTILATION (DCV)

A VENTILATION RESET FUNCTION THAT PROVIDES THE NECESSARY VENTILATION FOR
OCCUPANTS AND REDUCES ENERGY CONSUMPTION BY MINIMIZING THE OUTDOOR AIR DAMPER
POSITION (OR THE OA FLOW SETPOINT WITH TRAQ) BELOW

THE BUILDING DESIGN MINIMUM, WHILE STILL MEETING THE ASHRAE STD 62.1 VENTILATION
REQUIREMENTS.

IFF THE SPACE CO2 LEVEL IS GREATER THAN OR EQUAL TO THE CO2 DESIGN SETPOINT, THE
OUTDOOR AIR DAMPER WILL OPEN TO THE DESIGN MIN OUTDOOR AIR DAMPER (OR OA FLOW)
SETPOINT.

IF THERE IS A CALL FOR ECONOMIZER COOLING, THE OUTDOOR AIR DAMPER MAY BE OPENED
FURTHER TO SATISFY THE COOLING REQUEST.

IF THE SPACE CO2 LEVEL IS LESS THAN OR EQUAL TO THE CO2 MINIMUM SETPOINT, THE
OUTDOOR AIR DAMPER WILL CLOSE TO THE DCV MINIMUM OUTDOOR AIR DAMPER (OR OA
FLOW) SETPOINT.

IF THERE IS A CALL FOR ECONOMIZER COOLING, THE OUTDOOR AIR DAMPER MAY BE OPENED
FURTHER TO SATISFY THE COOLING REQUEST.

IF THE SPACE CO2 LEVEL IS GREATER THAN THE CO2 MINIMUM SETPOINT AND LESS THAN
THE CO2 DESIGN SETPOINT, THE OUTDOOR AIR DAMPER POSITION IS (OR OA FLOW)
MODULATED PROPORTIONALLY TO THE SPACE CO2 LEVEL RELATIVE TO A POINT BETWEEN THE
CO2 MIN SETPOINT AND THE CO2 DESIGN SETPOINT.

IF THERE IS A CALL FOR ECONOMIZER COOLING, THE OUTDOOR AIR DAMPER MAY BE OPENED
FURTHER TO SATISFY THE COOLING REQUEST.

IN ANY CASE THE OA MIN. SETPOINT SHALL NOT BE LOWER THAN 2500 CFM

CONFERENCE/ MEETING CO2 SETPOINT 1755 PPM
COURTROOM CO2 SETPOINT 1834 PPM
MAIN ENTRY LOBBY CO2 SETPOINT 1145 PPM

NOTE: CO2 SENSOR USED WITH DEMAND CONTROL VENTILATION MUST BE POWERED
FROM AN EXTERNAL POWER.

LOW CHARGE PROTECTION

A REFRIGERANT CHARGE ESTIMATE IS CALCULATED USING A COMBINATION OF MEASURED
TEMPERATURES, CALCULATED SATURATED TEMPERATURES, REFRIGERANT MASS FLOW AND THE
EXPANSION VALVE OPENING. AT THE TOUCH SCREEN

INTERFACE, A WARNING DIAGNOSTIC IS DISPLAYED WHEN A LOW CHARGE HAS BEEN DETECTED
ON THE CIRCUIT, BUT IS NOT CRITICAL ENOUGH TO FORCE A CIRCUIT SHUTDOWN. WHEN A
CRITICAL LOW CHARGE HAS BEEN DETECTED ON THE

CIRCUIT, A CIRCUIT SHUT DOWN IS TRIGGERED, AND A SHUTDOWN DIAGNOSTIC IS DISPLAYED
AT THE TOUCH SCREEN INTERFACE. OTHER DIAGNOSTIC MESSAGES INCLUDE THE FOLLOWING:
A DIAGNOSTIC MESSAGE DISPLAYED AT THE USER INTERFACE, WARNING OF A LOW CHARGE
SITUATION WHEN THE UNIT IS JUST SLIGHTLY UNDERCHARGED. THE UNIT WILL BE ALLOWED TO
RUN.

A DIAGNOSTIC MESSAGE DISPLAYED AT THE USER INTERFACE, , WARNING OF A LOW CHARGE
SITUATION WHEN THE UNIT IS UNDERCHARGED. THE UNDERCHARGED CIRCUIT WILL BE LOCKED
OUT TO PROTECT THE COMPRESSORS.

CONDENSER FAN

THE SYMBIO™ 800 CONTROLLER CYCLES OR MODULATES CONDENSER FANS BASED ON AMBIENT
TEMPERATURE AND SATURATED CONDENSING TEMPERATURE TO ENSURE THE OPTIMUM
OPERATING CONDITIONS FOR THE UNIT.

BACNET®BUILDING AUTOMATION CONTROL NETWORK

THE BACNET®CONTROL NETWORK FOR SYMBIO™ 800 EXPANDS COMMUNICATIONS FROM THE
UNIT UCM NETWORK TO THE TRACER®ENSEMBLE ™OR TRACER SC+ BUILDING AUTOMATION
SYSTEM OR THIRD PARTY BUILDING AUTOMATION

system. UTILIZING BACNET, THE BAS ALLOWS EXTERNAL SETPOINT AND CONFIGURATION
ADJUSTMENT AND MONITORING OF STATUS AND DIAGNOSTICS. THE SYMBIO™ 800 UTILIZES THE
BACNET DEFINED MS/TP PROTOCOL AS DEFINED IN

ASHRAE STANDARD 135-2004. THIS CONTROLLER WORKS IN STANDALONE MODE, WITH
TRACER®ENSEMBLE™, TRACER SC+ OR WHEN CONNECTED TO A THIRD PARTY BUILDING
AUTOMATION SYSTEM THAT SUPPORTS BACNET.

LOW AMBIENT COMPRESSOR LOCKOUT

THIS FUNCTION WILL LOCK OUT THE COMPRESSOR IF THE OUTDOOR AIR TEMPERATURE IS
BELOW THE LOW AMBIENT COMPRESSOR LOCK OUT TEMPERATURE SETPOINT. THE FACTORY
SETPOINT IS 50°F ON STANDARD UNITS AND O°F ON LOW

AMBIENT UNITS. THIS SETPOINT IS ADJUSTABLE AT THE USER INTERFACE. COMPRESSORS WILL
BE LOCKED OUT WHEN OUTDOOR AIR TEMPERATURES FALL BELOW THE SELECTED
TEMPERATURE AND WILL BE ALLOWED TO START AGAIN WHEN TEMPERATURES RISE 5°F ABOVE
THE SETPOINT.

DEHUMIDIFICATION CONTROL:

DURING BOTH OCCUPIED AND UNOCCUPIED HOURS IF THE RETURN AIR DEW POINT
TEMPERATURE IS EQUAL OR ABOVE 60F WHENEVER THE OUTSIDE AIR DEW POINT IS ABOVE
60°F THE DEHUMIDIFICATION MODE WILL BE ENABLED. IN DEHUMIDIFICATION MODE THE
CURRENT SUPPLY AIR SETPOINT WILL CHANGE THE SUPPLY AIR DEHUMIDIFICATION SETPOINT
(52" F, ADJ.). THE HEATING AT EACH VAV BOX WILL BE STAGED AS REQUIRED TO MAINTAIN
THE ZONE SPACE TEMPERATURE HEATING SETPOINT. ON A DROP IN RETURN AIR DEW POINT
TEMPERATURE BELOW THE DEHUMIDIFICATION SETPOINT (MINUS A DEADBAND, 2° F, ADJ.),
DEHUMIDIFICATION MODE WILL DISABLE.

DURING OVERNIGHT UNOCCUPIED PERIODS NOT EXCEEDING 12 HOURS, THE 60°F DEWPOINT
LIMIT SHALL NOT APPLY, PROVIDED THAT INDOOR RELATIVE HUMIDITY DOES NOT EXCEED 65%
AT ANY TIME DURING THOSE HOURS.

THE DEHUMIDIFICATION OUTSIDE AIR DEW POINT TEMPERATURE SETPOINT AND THE RETURN AIR
DEW POINT TEMPERATURE SETPOINT MUST BE USER ADJUSTABLE FROM THE BAS.

VAV SINGLE DUCT WITH ELECTRIC COIL

HEATING AND COOLING SIGNALS WILL BE GENERATED BASED ON THE DEVIATION OF THE
SPACE TEMPERATURE FROM CURRENT SPACE TEMPERATURE HEATING AND COOLING SETPOINTS.
THE DESIRED AIRFLOW WILL RESET BASED ON THESE SIGNALS.

ON A DROP IN SPACE TEMPERATURE BELOW THE CURRENT HEATING SETPOINT (70°F, ADJ.),
THE

UNIT WILL ENTER HEATING MODE AND THE DESIRED AIRFLOW WILL EQUAL THE MIN. REHEAT
AIRFLOW SETPOINT. THE ELECTRIC HEATING WILL BE STAGED TO MAINTAIN THE OCCUPIED
HEATING SETPOINT. IF WARM PRIMARY AIRFLOW IS DETECTED FROM THE ASSOCIATED RTU, THE
DESIRED AIRFLOW WILL RESET LINEARLY FROM THE MINIMUM TO 80% (ADJ.) OF THE MAXIMUM
COOLING AIRFLOW SETPOINT AS THE HEATING SIGNAL INCREASES.

ON A RISE IN SPACE TEMPERATURE ABOVE THE CURRENT SPACE TEMPERATURE COOLING
SETPOINT (74°F, ADJ.), THE UNIT WILL ENTER COOLING MODE. AS THE COOLING SIGNAL
INCREASES THE DESIRED AIRFLOW WILL RESET LINEARLY FROM THE MINIMUM TO THE MAXIMUM
AIRFLOW SETPOINT. THE COOLING SIGNAL WILL BE SENT TO THE ASSOCIATED RTU FOR
DETERMINING THE "HIGHEST COOLING SIGNAL”.

DAMPER CONTROL: WHEN PRIMARY AIRFLOW IS DETECTED, THE DAMPER WILL MODULATE TO
MAINTAIN THE CURRENT DESIRED AIRFLOW. TO PREVENT EXCESSIVE DAMPER MOVEMENT, THE
DAMPER WILL NOT MODULATE IF THE ACTUAL AIRFLOW IS WITHIN +/—3% OF THE DESIRED
AIRFLOW. IF THE DAMPER OPEN 100% AND THE ACTUAL AIRFLOW IS BELOW THE DESIRED
AIRFLOW, A "NEED MORE AIR” SIGNAL IS SENT TO THE ASSOCIATED RTU.

IF NO PRIMARY AIRFLOW IS DETECTED, INDICATING THE ASSOCIATED RTU IS NOT OPERATIONAL,
THE DAMPER WILL OPEN 50%. THIS WILL PREVENT OVER PRESSURIZATION OF THE DUCT UPON
RTU STARTUP.

EXHAUST FANS:
REFER TO SCHEDULES AND NOTES ON DRAWINGS.
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