
S
D

S
D

RTU-2

CU-1

CU-2

RTU-1

P-20
RD

P-21
OFD
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P-20
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2
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F
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EXTERIOR SUPPLY 
AIR DUCT RE: 1/M2.1 
FOR CONT.

EXTERIOR RETURN 
AIR DUCT RE: 1/M2.1 
FOR CONT.

EXTERIOR RETURN 
AIR DUCT RE: 1/M2.1 
FOR CONT. 2"ø FLUE VENT AND 

COMBUSTION AIR 
UP THROUGH ROOF.

CONCENTRIC VENT UP 
THROUGH ROOF RE: 
6/M3.2 FOR DETAIL.

PROVIDE GREENHECK MODEL 
GRSR-16 EXHAUST VENT CAP. 
RE: 2/M3.2 FOR DETAIL.

PROVIDE GREENHECK MODEL 
GRSR-8 EXHAUST VENT CAP. 
RE: 2/M3.2 FOR DETAIL.

PROVIDE GREENHECK 
MODEL GRSI-8 FRESH 
AIR INTAKE CAP. 
RE:2/M3.2 FOR DETAIL

2

2

3

3

4

4

5

5

6

6

1

1

A A

B B

C C

D D

E E

A.5A.5

7

7

ROUTE 3/4" CW DOWN. 
RE: 1/P2.1 FOR CONT.

4
" 
V
TR

2
" V

TR

6
"ø

R
D

O
F
D

ROUTE 8" OFD AND 
8" RD DOWN. RE: 
1/P2.1 FOR CONT.

6
"ø

R
D

4
" 
V
TR

6
"ø

6
"ø

O
F
D

6"ø

6"ø

8
"ø

8
"ø

O
F
D

R
D

2
" 
V
TR

8
"ø

6"ø

6"ø

6"ø

6"ø

8
"ø

RE: 1/P3.2 FOR FEMA 
RATED VTR DETAIL.

3

3

ROUTE 2" GAS LINE DOWN 
THROUGH ROOF. RE: 
2/P3.2 FOR ROOF 
PENETRATION DETAIL.

ROUTE 3" GAS OVER PARAPET 
WALL AND DOWN TO GENERATOR 
ENCLOSURE. RE: 1/P2.1 FOR CONT.

EXTERIOR SUPPLY 
AIR DUCT RE: 1/M2.1 
FOR CONT.

EXTERIOR DUCT 
SUPPORT RE: 9/M3.1 
FOR DETAIL.

50"/30"

72"/48" 50"/30"

24"/30"

24"/30"

50"/30"
72"/48"

38"/36"

36"/20"

38"/36"

36"/20"

50"/30"

EXTERIOR DUCT SUPPORT 
RE: 9/M3.1 FOR DETAIL.

EXTERIOR DUCT SUPPORT 
RE: 9/M3.1 FOR DETAIL.

EXTERIOR DUCT SUPPORT 
RE: 9/M3.1 FOR DETAIL.

2 4

2 4

2 4

WATER HEATER VENT FLUES UP 
THROUGH ROOF RE: 5/M3.2 
FOR DETAIL.

F
LU

E

F
LU

E

2
"ø

ROUTE GAS PIPING THROUGH 
WALL. RE: 1/P2.1 FOR CONT. 
SEAL WALL PENETRATION 
WEATHER TIGHT.

G

2"ø

G

3"ø

3
"ø

G

RE: 8/P3.1 FOR ROOF 
HYDRANT DETAIL.

RE: 3/P3.2 FOR GAS PIPING 
SUPPORT DETAIL (TYP).

RE: 3/P3.2 FOR GAS PIPING 
SUPPORT DETAIL (TYP).

RE: 8/P3.2 FOR ROOF 
DRAIN AND OVERFLOW 
DRAIN DETAIL (TYP).

RE: 8/P3.2 FOR ROOF 
DRAIN AND OVERFLOW 
DRAIN DETAIL (TYP).

2

2

2

C
D

CD

1 1/4"ø

1 1/4"ø

1 1/4"ø

PAINT VERTICAL GAS PIPE 
TO MATCH WALL FINISH.

1 1/4"ø

1 1/4"ø

MS-1

CONDENSING UNIT CURB 
RE:6/3.1 FOR DETAIL

PROVIDE CYCLONE FEMA 361/ICC 500 
RATED IMPACT PROTECTION ROOF 
PENETRATION RE:7/M3.1 FOR DETAIL.
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MECHANICAL ROOF PLAN

24-139HSA JOB #

1/8" = 1'-0"1 MECHANICAL ROOF PLAN NORTH

NOTES:
REFER TO SHEET U2.1 FOR UTILITY SITE PLAN.
REFER TO SHEET P1.1 FOR PLUMBING NOTES & LEGEND.
REFER TO SHEETS P2.1 & P2.1 FOR PLUMBING PLANS.
REFER TO SHEETS P3.1 & P3.2 FOR PLUMBING DETAILS.
REFER TO SHEETS P4.1 THRU P4.3 FOR PLUMBING RISERS. 
REFER TO SHEET P5.1 FOR PLUMBING SCHEDULES.
REFER TO SHEET MP2.1 FOR MECHANICAL ROOF PLAN.

SMOKE DETECTORS TO BE INSTALLED IN THE SUPPLY AND RETURN AIR DUCTS AND INTERLOCKED WITH AIR HANDLER FAN FOR 
SHUT-OFF PER N.F.P.A. 90 A & B ON ALL AIR HANDLERS GREATER THAN 15000 C.F.M. SUPPLY AIR DUCT SMOKE DETECTOR 
SHALL BE INSTALLED ON SUPPLY SIDE OF AIR HANDLING SYSTEM DOWN STREAM OF ANY AIR FILTERS AND PRIOR TO ANY 
BRANCH DUCT CONNECTIONS. EXCEPTION: THE SMOKE DETECTOR IN THE SUPPLY AIR STREAM MAY BE OMITTED IN SYSTEMS 
15000 C.F.M. OR LESS. CAPACITY. SMOKE DETECTORS SHALL BE PROVIDED INSTALLED AND WIRED BY FIRE ALARM 
CONTRACTOR. MECHANICAL CONTRACTOR SHALL WIRE SMOKE DETECTOR TO THE UNIT FAN SHUT OFF CONTACTS. MECHANICAL 
CONTRACTOR SHALL PROVIDE ALL ACCESSORIES REQUIRED TO MAKE THE FAN SHUT OFF CONNECTION. SMOKE DETECTORS 
TO BE LOCATED IN RETURN AIR DUCT PRIOR TO THE INTRODUCTION OF THE OUTSIDE AIR.

MAINTAIN A MINIMUM OF 10 FT. CLEARANCE BETWEEN ALL EXHAUST OUTLETS, FLUES, PLUMBING VENTS AND ANY FRESH AIR 
INTAKES. IF 10 FT. CLEARANCE CAN NOT BE MAINTAINED EXHAUST OUTLET, FLUE, OR VENT MUST TERMINATE AT A POINT AT 
LEAST 36 IN. ABOVE HIGHEST FRESH AIR INTAKE WITHIN 10 FT. LIMIT.

PROVIDE AND INSTALL 6 INCH DIRT LEG AND GAS STOP (BALL VALVE ONLY) AT ALL EQUIPMENT GAS CONNECTIONS. REFER TO 
DETAIL 7/P3.1.

MECHANICAL CONTRACTOR SHALL INSTALL ALL EQUIPMENT, FANS AND APPLIANCES A MINIMUM OF 10 FEET FROM A ROOF 
EDGE OR OPEN SIDE WHERE SUCH EDGE OR OPEN SIDE IS GREATER THAN 30 INCHES ABOVE A FLOOR, ROOF OR GRADE 
BELOW. GUARD RAILS A MINIMUM OF 42 INCHES THE ELEVATED SURFACE SHALL BE PROVIDED AND INSTALLED BY THE 
GENERAL CONTRACTOR AND EXTENDED A MINIMUM OF 30 INCHES BEYOND EACH END OF SUCH EQUIPMENT, FAN OR APPLIANCE 
WHERE APPLIANCES, EQUIPMENT, FANS OR OTHER COMPONENTS ARE LOCATED WITHIN THE REQUIRED 10 FOOT CLEARANCE 
REQUIREMENT. THE GUARD SHALL BE CONSTRUCTED SO AS TO PREVENT THE PASSAGE OF A 21 INCH DIAMETER SPHERE AND 
COMPLY WITH THE LOADING REQUIREMENTS FOR GUARDS SPECIFIED IN THE LATEST ACCEPTED INTERNATIONAL BUILDING CODE.

1

MECHANICAL ROOF KEYED NOTES (THIS SHEET ONLY)

2

3

4

01/24/2025



1FD
ROUND DUCT FIRE DAMPER (NUMBER DENOTES FIRE RATING OF 
WALL. EXAMPLE: 1FD = ONE HR. RATED WALL)

SUPPLY, RETURN, OR EXHAUST DUCT

VOLUME DAMPERCEILING SUPPLY GRILLE

FLEX DUCT CONNECTION MAXIMUM OF 5 FT.

CEILING RETURN GRILLE

CEILING EXHAUST GRILLE

SIDEWALL SUPPLY OR RETURN GRILLE

RETURN OR EXHAUST DUCT SECTION

SUPPLY DUCT SECTION

MECHANICAL LEGEND

THERMOSTAT. MOUNT AT 48" A.F.F TO TOP
(NUMBER DENOTES FURNACE OR AIR
HANDLER UNIT)

SMOKE DETECTOR

SEE KEYED NOTES

SD

1

OR

DUCT SOX

T
F-1

RECTANGULAR DUCT FIRE DAMPER (NUMBER DENOTES FIRE 
RATING OF WALL. EXAMPLE: 1FD = ONE HR. RATED WALL)

HUMIDITY SENSOR

MOTORIZED 24V DAMPER. DAMPER BY 
MECHANICAL CONTRACTOR, ACTUATOR 
BY CONTROL CONTRACTOR

H

M

1FD

A110

GYMNASIUM

A102

LOBBY

RTU-2

36"/38"

36"/38"

20"/36"

14"/14"
14"/14"

14"/30" EL-2

10"/12"

34"ø 34"ø

ROOF DUCT SUPPORT 
RE:9/M3.1 FOR DETAIL

EXTERNALLY INSULATE DUCT 
RE:1/M3.2 FOR DETAIL.

RETURN AIR DUCT RE:1/MP2.1 
FOR CONTINUATION

NOTE:
FABRIC DUCT MANUFACTURER TO 
PROVIDE AIRFLOW PATTERNS 
FOR SUBMITTAL REVIEW.

NOTE:
COORDINATE FABRIC DUCT EXACT 
HEIGHT WITH BUILDING MAINFRAME AND 
ENSURE AIRFLOW IS NOT INTERRUPTED.

COVER DUCT WALL PENETRATION WITH 20GA 
GALVANIZED SHEET METAL, SAL ALL JOINT AND 
CONNECTIONS WITH WATER PROOF SEALANT.

1. COORDINATE GRILLE LOCATIONS WITH LIGHT FIXTURES, SPRINKLERS AND CEILING GRID. 
2. INDICATED DUCT SIZES ARE NET FREE AREA. 
3. ADJUST ALL AIR QUANTITIES AS SHOWN ON THE PLANS AFTER COMPLETION OF THE JOB. 
4. INSULATE THE SUPPLY GRILLE TOPS, RETURN AIR GRILLE PLENUMS AND EXHAUST AIR PLENUMS 

WITH 2 IN., 3/4 LB DENSITY FOIL BACKED INSULATION. 
5. FIRE AND/OR SMOKE DAMPERS ARE INDICATED ON MECHANICAL DRAWINGS. MECHANICAL 

CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY LOCATIONS AND FIRE RATING 
REQUIREMENTS WHERE ANY DUCT PASSES THROUGH A PARTITION. REFER TO ARCHITECTURAL 
PLANS FOR LOCATION OF ALL FIRE AND SMOKE PARTITIONS. VERIFY REQUIRED DAMPER 
ASSEMBLY IN ALL DUCTS PENETRATING THESE WALLS PER ALL STATE AND LOCAL CODES. 

6. EXTERNALLY INSULATE ALL ROUND SUPPLY AND RETURN DUCT. INTERNALLY INSULATE ALL 
RECTANGULAR SUPPLY AND RETURN DUCT PER MECHANICAL CODE. ATTACH THE INTERNAL 
INSULATION TO THE DUCT WITH APPROVED ADHESIVE AND WELDED FASTENERS.  

7. MECHANICAL CONTRACTOR SHALL COORDINATE ALL DUCTWORK WITH FIELD CONDITIONS AND 
PROVIDE ALL OFFSETS, BENDS, TRANSITIONS AND SPECIAL FITTINGS FOR A COMPLETE 
INSTALLATION OF THE SYSTEMS. 

8. USE FLANGED AND GASKETED DUCT CONSTRUCTION FOR RECTANGULAR DUCT CONVEYING AIR 
AT STATIC PRESSURES ABOVE 2 IN. W.G. USE LOCKED SEAM SPIRAL DUCT CONSTRUCTION FOR 
ROUND DUCT CONVEYING AIR AT STATIC PRESSURES ABOVE 2 IN. W.G. ALL HIGH PRESSURE 
DUCT CONSTRUCTION SHALL ADHERE TO SMACNA DUCT CONSTRUCTION STANDARDS (LATEST 
EDITION) FOR DUCT CLASSIFICATION UP TO 5 IN. W.G. 

9. INTERIOR OF ALL DUCT PLENUMS VISIBLE THROUGH GRILLE SHALL BE PAINTED MATTE BLACK 
PRIOR TO INSTALLATION. 

10. INTERLOCK EXHAUST FANS WITH LIGHT SWITCHES. REFER TO ELECTRICAL PLANS. 
11. PAINT ALL SUPPLY AND RETURN AIR GRILLES NOT SPECIFIED AS PRE-FINISHED, TO ARCHITECT'S 

SPECIFICATIONS UNLESS OTHERWISE SPECIFIED. 
12. MAINTAIN 10 FT. MINIMUM CLEARANCE BETWEEN FRESH AIR INTAKES AND ALL EXHAUST OUTLETS, 

GAS FLUES AND PLUMBING VENTS. 
13. INSTALL VOLUME CONTROL DAMPERS IN SUPPLY, RETURN, EXHAUST AND FRESH AIR BRANCH 

DUCT RUNS.
14. RECIRCULATING AIR SYSTEMS WITH A FAN CAPACITY GREATER THAN 2,000 NOMINAL CFM 

SHALL AUTOMATICALLY SHUT DOWN BY MEANS OF AN APPROVED SMOKE DETECTOR PLACED 
IN THE RETURN AIR STREAM PRIOR TO ANY EXHAUSTING FROM THE BUILDING OR MIXING WITH 
FRESH AIR MAKEUP. ALL CONTROLS SHALL BE LISTED. UPON ACTIVATION OF THE SAFETY 
CONTROL, THE SYSTEM SHALL NOT RESTART UNTIL THE SAFETY CONTROL IS MANUALLY RESET. 

15. ALL MECHANICAL INSTALLATIONS SHALL CONFORM TO THE LATEST ACCEPTABLE MECHANICAL 
CODE. 

16. SEAL ALL DUCT SEAMS WITH HARDCAST IRON GRIP 601 SEALANT SYSTEM OR AN APPROVED 
EQUAL. DUCT TAPE, WHETHER LISTED OR NOT, WILL NOT BE ACCEPTED. 

17. FABRICATE AND INSTALL ALL GALVANIZED DUCT SYSTEMS TO SMACNA DUCT CONSTRUCTION 
STANDARDS, LATEST EDITION, AND MECHANICAL CODE.  

18. FABRICATE AND INSTALL AUXILIARY CONDENSATE DRAIN PAN UNDER ENTIRE AIR HANDLER WITH 
CONDENSATE PAN SWITCH INTERLOCKED WITH AIR HANDLER FOR SHUT DOWN WHEN 
CONDENSATE OVER FLOW IS SENSED. 

19. EVERY ATTIC OR FURRED SPACE IN WHICH MECHANICAL EQUIPMENT IS INSTALLED SHALL BE 
ACCESSIBLE BY AN OPENING AND PASSAGEWAY AS LARGE AS THE LARGEST PIECE OF THE 
EQUIPMENT AND IN NO CASE LESS THAN 22 X 36 INCHES CONTINUOUS FROM THE OPENING TO 
THE EQUIPMENT AND ITS CONTROLS. THE OPENING TO THE PASSAGEWAY SHALL BE LOCATED 
NOT MORE THAN 20 FT. FROM THE EQUIPMENT MEASURED ALONG THE CENTERLINE OF SUCH 
PASSAGEWAY. EVERY PASSAGEWAY SHALL BE UNOBSTRUCTED AND SHALL HAVE SOLID 
CONTINUOUS FLOORING NOT LESS THAN 24 IN. WIDE FROM THE EQUIPMENT. ON THE CONTROL 
SIDE AND OTHER SIDES WHERE ACCESS IS NECESSARY FOR SERVICING THE EQUIPMENT, A 
LEVEL PLATFORM EXTENDING A MINIMUM 30 IN. FROM THE EDGE OF THE EQUIPMENT WITH A 36 
IN. HIGH CLEAR WORKING SPACE SHALL BE PROVIDED. TOP OR BOTTOM SERVICE EQUIPMENT 
SHALL HAVE A FULL CLEARANCE ABOVE OR BELOW THE UNIT FOR COMPONENT REMOVAL. 

20. SMOKE DETECTOR PROVIDED AND INSTALLED BY FIRE ALARM CONTRACTOR. 
21. SUPPLY AIR SYSTEMS AND RETURN AIR SYSTEMS INSTALLED IN AN ATTIC, VENTILATED CRAWL 

SPACE OR OTHER NON-CONDITIONED AREA SHALL BE INSULATED. 
22. SPRINKLER CONTRACTOR TO BE RESPONSIBLE FOR ROUTING ALL SPRINKLER PIPING TO 

AVOID ALL UNCONDITIONED SPACES. 
23. DO NOT SCALE DIRECTLY FROM THE HVAC DRAWINGS. REFER TO ARCHITECTURAL DRAWINGS 

FOR ALL DIMENSIONAL INFORMATION.  
24. MECHANICAL CONTRACTOR SHALL INSTALL ALL EQUIPMENT, FANS AND APPLIANCES A MINIMUM 

OF 10 FEET FROM A ROOF EDGE OR OPEN SIDE WHERE SUCH EDGE OR OPEN SIDE IS GREATER 
THAN 30 INCHES ABOVE A FLOOR, ROOF OR GRADE BELOW. GUARD RAILS A MINIMUM OF 42 
INCHES ABOVE THE ELEVATED SURFACE SHALL BE PROVIDED AND INSTALLED BY THE 
GENERAL CONTRACTOR AND EXTENDED A MINIMUM OF 30 INCHES BEYOND EACH END OF SUCH 
EQUIPMENT, FAN OR APPLIANCE WHERE APPLIANCES, EQUIPMENT, FANS OR OTHER 
COMPONENTS ARE LOCATED WITHIN THE REQUIRED 10 FOOT CLEARANCE REQUIREMENT. THE 
GUARD SHALL BE CONSTRUCTED SO AS TO PREVENT THE PASSAGE OF A 21 INCH DIAMETER 
SPHERE AND COMPLY WITH THE LOADING REQUIREMENTS FOR GUARDS SPECIFIED IN THE 
LATEST ACCEPTED INTERNATIONAL BUILDING CODE.

25. EVERY APPLIANCE LOCATED ON A ROOF OF A BUILDING SHALL BE INSTALLED ON A 
SUBSTANTIAL LEVEL PLATFORM. WHENEVER THE ROOF HAS A SLOPE 4:12 OR GREATER, A 
LEVEL WORKING PLATFORM NOT LESS THAN 30 IN. DEEP SHALL BE PROVIDED IN FRONT OF 
THE ENTIRE FIREBOX AND CONTROL SIDES OF THE APPLIANCE. ALL SIDES OF ANY WORKING 
PLATFORM FACING ANY PORTION OF THE ROOF EDGE BELOW THE PLATFORM SHALL BE 
PROTECTED BY SUBSTANTIAL RAILING 42 IN. HIGH WITH VERTICAL RAILS NOT MORE THAN 21 IN. 
APART, EXCEPT THAT PARAPETS AT LEAST 24 IN. HIGH MAY BE UTILIZED IN LIEU OF RAILS OR 
GUARDS. REQUIRED WORKING PLATFORMS AND RAILINGS MAY BE OMITTED WHEN ACCESS TO 
THE EQUIPMENT IS THROUGH A REQUIRED ROOF SCUTTLE AND ALL OF THE FOLLOWING 
PROVISIONS ARE MET:      

MAINTAIN A MINIMUM OF 10 FT. CLEARANCE BETWEEN ALL EXHAUST OUTLETS, FLUES, PLUMBING VENTS AND ANY FRESH AIR INTAKES. IF 10 FT. 
CLEARANCE CAN NOT BE MAINTAINED EXHAUST OUTLET, FLUE, OR VENT MUST TERMINATE AT A POINT AT LEAST 36 IN. ABOVE HIGHEST FRESH AIR INTAKE 
WITHIN 10 FT. LIMIT.

LOCATE THERMOSTAT, CO2 SENSOR OR HUMIDISTAT AS INDICATED WITH THE CENTER OF THE THERMOSTAT AT 48 IN. ABOVE FINISHED FLOOR. SEAL ALL 
THERMOSTAT CONDUITS AT TOP AND BOTTOM OF CONDUIT. PROVIDE INSULATED BACKING FOR MOUNTING THERMOSTATS.

MECHANICAL CONTRACTOR SHALL INSTALL ALL EQUIPMENT, FANS AND APPLIANCES A MINIMUM OF 10 FEET FROM A ROOF EDGE OR OPEN SIDE WHERE 
SUCH EDGE OR OPEN SIDE IS GREATER THAN 30 INCHES ABOVE A FLOOR, ROOF OR GRADE BELOW. GUARD RAILS A MINIMUM OF 42 INCHES THE 
ELEVATED SURFACE SHALL BE PROVIDED AND INSTALLED BY THE GENERAL CONTRACTOR AND EXTENDED A MINIMUM OF 30 INCHES BEYOND EACH END 
OF SUCH EQUIPMENT, FAN OR APPLIANCE WHERE APPLIANCES, EQUIPMENT, FANS OR OTHER COMPONENTS ARE LOCATED WITHIN THE REQUIRED 10 FOOT 
CLEARANCE REQUIREMENT. THE GUARD SHALL BE CONSTRUCTED SO AS TO PREVENT THE PASSAGE OF A 21 INCH DIAMETER SPHERE AND COMPLY WITH 
THE LOADING REQUIREMENTS FOR GUARDS SPECIFIED IN THE LATEST ACCEPTED INTERNATIONAL BUILDING CODE.

MECHANICAL CONTRACTOR TO PROVIDE SWITCH TO BE USED FOR EMERGENCY OPERATION/OVERRIDE BUTTON OF RTU-1&2 AND F-1&2 UNITS IN STORM 
EVENT. RE:1/M2.1 FOR SWITCH LOCATION.
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HVAC NOTES & LEGEND

24-139HSA JOB #

NOTES:
REFER TO SHEET M2.1 FOR HVAC PLANS. REFER TO SHEET M3.1 FOR HVAC 
DETAILS. REFER TO SHEET M5.1 FOR HVAC SCHEDULES.
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RTU-1 s

RTU-2 S

F-2T

F-1
T

F-3
T

C02 S

C02 S

F-1 $

F-2$

M

RTU'ST

M

EF-18T
M

M

A100

VESTIBULE

A104

CONCESSIONS

A103

OFFICE

A106

MENS

A107

WOMENS

A108

HALLWAY

A109

STORAGE

A110

GYMNASIUM

A116

CORRIDOR

A129

TRAINING

A117

MEN

LOCKER

A118

TOILET

A119

MEN

LOCKER

A120

TOILET

A121

WOMEN

LOCKER

A122

TOILET

A123

WOMEN

LOCKER

A124

TOILET

A115

TOILET

A113

ELEC

A112

COACH

A126

COACH

A127

TOILET

A111

REF A114

MECH

F-1

F-2

1

M1.1

CU-1

CU-2

RTU-1

RTU-2

CU-3

F-3

38"/36"

EF-1
EF-2

EF-4EF-3

EF-5

EF-6

EF-7

EF-8 EF-9

EF-10

C

150

C

115

C

115

C

200

C

125
C

125

C

200

B

100

D

205

G

1395

C

115

A

50

C

150 D

250

C

150

B

50

A

50

A

50

A

50
A

50

C

200
B

100

B

100

B

100

A

50

F

8310

F

8310

E

100

E

275E

150

D

250

D

250

D

275

D

230

D

220

E

255
E

255

EF-11

D

275

IL-1

E

375

E

375

EF-12

E

205

6"ø

6"ø
8"ø

10"ø

10"ø
8"ø

10"ø

6"ø
8"ø

8"ø
6"ø

8"ø
8"ø

10"ø

8"ø
8"ø

6"ø

6"ø

14"/14"

10"ø

10"ø

10"ø

10"ø
12"ø

10"ø

10"ø

8"ø 8"ø

8"ø

8"ø

8"ø 6"ø

8"ø

10"ø

6"ø

12
"ø

14
"ø

14
"/

14
"

14"/14"

14"/14"

14"/14"

14
"/

14
"

14
"/

14
"

6"ø

EL-1

EL-2
30"/14"

38"/36"

NOTE:
MOUNT EL-1 & 2 APPROXIMATELY 10'-4" 
TO BOTTOM OF WALL OPENING. A.F.F 
SEAL ROUND THE WALL PENETRATIONS 
WITH APPROVED CAULKING.

NOTE:
MOUNT EF-1&2, IL-1 APPROXIMATELY 10'-4" 
TO BOTTOM OF WALL OPENING. A.F.F SEAL 
ROUND THE WALL PENETRATIONS WITH 
APPROVED CAULKING.

6"ø

8"ø 6"ø

12"/12"

EF-13

EF-14

8"ø

8"ø

8"ø
10"ø

8"ø

10"ø

8"ø

14"/12"

10"ø

10"ø

6"ø

6"ø

12"ø

10"ø

8"ø

8"ø

12"ø

12"ø

14"ø

24"/16"

18"/16"

10"ø

8"ø

10"ø

FRESH AIR DUCT 
UP TO ROOF

EXHAUST AIR VENT 
UP TO ROOF

2

2

2

2

SLOPE FABRIC DUCT WITH 
BUILDING ROOF STRUCTURE 
RE:1/M1.1 FOR DETAIL

A

50

6"ø

EXHAUST AIR DUCT 
UP TO ROOF

6"ø

20"/16"

2

34"ø 34"ø

34"ø 34"ø

6"ø

12"ø

10"ø

EF-18

10"ø

H

650

12"/10"

12"/10"

14"/14"

ON ROOF

ON ROOF

72"/48"

72"/48"

MOUNT TRANSFER GRILLE 
8'-0" TO BOTTOM OF 
WALL OPENING. A.F.F.

FLUE VENT UP THROUGH 
ROOF RE:1/MP2.1 FOR 
CONTIUATION1

1

1

CONCENTRIC VENT UP 
THROUGH ROOF RE:6/M3.2 
FOR DETAIL.

12"ø

20"/16"

18"/16"

NOTE:
FABRIC DUCT MANUFACTURER TO 
PROVIDE AIRFLOW PATTERNS 
FOR SUBMITTAL REVIEW.

NOTE:
COORDINATE ALL DUCTWORK AND 
CEILING DIFFUSER WITH BUILDING 
STRUCTURE AND LIGHT FIXTURES.

NOTE:
COORDINATE ALL DUCTWORK AND 
CEILING DIFFUSER WITH BUILDING 
STRUCTURE AND LIGHT FIXTURES.

6"ø

EF-15
75

525

375

125
85

75

125 125

105 105

105
105

125125

125

650

SLOPE FABRIC DUCT WITH 
BUILDING ROOF STRUCTURE 
RE:1/M1.1 FOR DETAIL

PROVIDE THERMOSTAT  
WITH METAL LOCKING 
COVER

14
"/

14
"

12
"ø

4

4
SUPPLY AIR DUCT RE: 
1/MP2.1 FOR CONT.

RETURN AIR DUCT RE: 
1/MP2.1 FOR CONT.

RETURN AIR DUCT RE: 
1/MP2.1 FOR CONT.

SUPPLY AIR DUCT RE: 
1/MP2.1 FOR CONT.

MS-1

AC-1

WH-1

1

1

1

1

WH-2

12"/12" UP TO ROOF

PROVIDE THERMOSTAT  WITH 
METAL LOCKING COVER

PROVIDE THERMOSTAT  WITH 
METAL LOCKING COVER

MOUNT RETURN AIR GRILLE 
16'-0" TO BOTTOM A.F.F

MOUNT RETURN AIR GRILLE 
16'-0" TO BOTTOM A.F.F

PROVIDE THERMOSTAT  WITH 
METAL LOCKING COVER

OFFSET DUCT DOWN

4" DRYER VENT, MOUNT 1'-0" 
TO BOTTOM A.F.F. RE:2/M2.1 
FOR DETAIL

E

110
8"ø

2

10"ø

ON ROOF

ROUTE 3/4" CONDENSATE DRAIN DOWN 
IN CORNER OF ROOM AND PENETRATE 
EXTERIOR WALL 12'' ABOVE EXTERIOR 
GRADE. TERMINATE WITH 90° ELBOW 
DOWN.

E

100

6"ø

RHP CYCLONE WALL SHROUD (CWS). 
FASTEN TO WALL PER MANUFACTURERS 
INSTRUCTIONS TO MEET FEMA 361/ICC 
500 REQUIREMENTS.

4" DRYER EXHAUST
VENT DUCT

PROPERLY SEAL WITH
ALL WEATHER SILICON

STANDARD DRYER 
VENT WALL CAP
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1/8" = 1'-0"1 HVAC PLAN

NTS2 DRYER WALL CAP DETAIL



EXTERIOR WALL

CONDENSING
UNIT

GRADE

CONDENSING
UNIT PIPING

NOTE: INSTALL CONDENSERS PER
MANUFACTURES CLEARANCE
RECOMMENDATIONS.

NOTE: SIZE AND INSTALL PIPING
PER MANUFACTURES
RECOMMENDATIONS.

4" THICK HOUSE
KEEPING PAD

MIN. 24" TO WALL

DIFFUSER

INSTALL RIGID ELBOW AT ALL ROUND
AIR DIFFUSER CONNECTIONS

ROUND OR RECTANGULAR DUCT

AIR FLOW

INSULATED FLEX DUCT, 5'-0" LONG (MAX)
INSTALL FLEX DUCT IN "S" SHAPE FOR
SOUND ATTENUATION. MAINTAIN NET FREE
AREA AT ALL BENDS.

EXTERNALLY INSULATE ENTIRE BACK
OF SUPPLY GRILLE WITH MINIMUM 2 IN.,
3/4 LB. DENSITY FOIL BACK INSULATON.

RIGID ROUND OR
RECTANGULAR DUCT.

TAKEOFF FITTING WITH
45° ENTRY

PROVIDE DAMPER WITH STAND OFF
(STOD-B03 FOR EXTERNALLY
INSULATED SUPPLY DUCTS) AND NYLON
BEARINGS, AT ALL SUPPLY OUTLET
RUNOUTS.  DAMPER LEVER TO EXTEND
OUTSIDE INSULATION.

SCREW AND SEAL 
ENTIRE CONNECTION

MINIMUM DUCT TO UNIT: 15 FEET
STRAIGHT, OR 1 ELBOW AND 
10 FT. STRAIGHT DUCT OR
2 ELBOWS 5 FT. APART.

(STOD-B03 FOR EXTERNALLY
INSULATED SUPPLY DUCTS) AND NYLON
BEARINGS, AT ALL SUPPLY OUTLET
RUNOUTS. DAMPER LEVER TO EXTEND
OUTSIDE INSULATION.

SCREW AND SEAL 
ENTIRE CONNECTION

AIR FLOW

RETURN AIR OR
EXHAUST GRILL

TAP INTO TOP OF LINED PLENUM
ON TOP OF GRILLE. PLENUM HEIGHT
TO BE MIN. 6 IN.

M
3
.1

3

EXTERNALLY INSULATE ENTIRE BACK OF RETURN
AIR GRILLE WITH MINIMUM 2 IN., 3/4 LB. DENSITY
FOIL BACK INSULATION. UNLESS OTHERWISE NOTED
TO BE INTERNALLY LINED.

MINIMUM DUCT TO UNIT: 15 FEET
STRAIGHT, OR 1 ELBOW AND
10 FEET STRAIGHT DUCT OR
2 ELBOWS 5 FT APART.

INSULATED FLEX DUCT, 5'-0" LONG (MAX)
INSTALL FLEX DUCT IN "S" SHAPE FOR
SOUND ATTENUATION. MAINTAIN NET FREE 
AREA AT ALL BENDS.

ROUND OR RECTANGULAR DUCT

RIGID ROUND OR
RECTANGULAR DUCT

TAKEOFF FITTING WITH
45° ENTRY

PROVIDE DAMPER WITH STAND OFF
(STOD-B03 FOR EXTERNALLY
INSULATED SUPPLY DUCTS) AND NYLON
BEARINGS, AT ALL SUPPLY OUTLET
RUNOUTS. DAMPER LEVER TO EXTEND
OUTSIDE INSULATION.

6
"

M
IN

.

PAINT ALL INTERIOR 
SURFACES FLAT BACK

CEILING

GRILLE NECK

HARD ELBOW

PLENUM NECK TO
MATCH RUNOUT

FLEX DUCT

UNLESS NOTED TO BE INTERNALLY
INSULATED, INSULATE ENTIRE BACK
OF RETURN PLENUM WITH MINIMUM
2 IN., 3/4 LB. DENSITY FOIL BACKED
INSULATION.

TURNING VANES, TYPICAL WHERE
SHORT RADIUS ELLS ARE NOT 
INDICATED

NUMBER AND CONFIGURATION OF
VANES PER SMACNA STANDARDS

RUNNER

TOP RUNNER NOT
SHOWN FOR CLARITY

DOUBLE SIDED
TURNING VANES

CEILING

EXHAUST DUCT
REFER TO 1/M2.2

SPRING VIBRATION HANGING
ISOLATORS (TYP)

SUSPEND FROM ROOF 
STRUCTURE

COMBINATION EXHAUST
GRILLE

CURB PROVIDED BY OWNER AND INSTALLED BY 
MECHANICAL CONTRACTOR.

14
"

CONDENSING
UNIT

WOOD NAILLER

CANT STRIP BY ROOFING CONTRACTOR

1 5/8" UNISTRUT

CONDENSING UNIT BOLTED
TO UNISTRUT

20 GA. METAL CURB
CAP OVER ENTIRE CURB

INSULATION TO BE
NOTE:
OVERALL CURB SIZE TO BE 1" LARGER
THAN FOOTPRINT OF CONDENSING UNIT.

CONDENSING UNIT SUPPORT CURB

ENSURE CURB HEIGHT
IS 8" ABOVE ROOF

INSULATION HEIGHT

INSULATED INSIDE CURB

3/4" PLYWOOD
OVER CURB OPENING

14 GA METAL CURB

METAL ROOF DECK

TREATED WOOD NAILER

LAG BOLT TO

INSULATED FACTORY
ROOF FLANGED CURB

REFRIGERANT PIPE.

TPO MEMBRANE

TPO BONDING 
ADHESIVE

GENERIC FASTENER AND HD 
OR HD PLUS SEAM PLATE AT 
12" O.C MAX.

TPO FLASHING (UNSUPPORTED) 
OR TPO MEMBRANE AS 
FLASHING

CONCRETE

ROOF DECK

ANCHOR ROOF CAP CURB TO CONCRETE 
ROOF DECK WITH TAP CON ANCHORS AT 
12" ON CENTER.

TPO MEMBRANE 
AS FLASHING

RPH CYCLONE 
STEEL HOUSING 
ASSEMBLY

ANCHOR TO CONCRETE ROOF DECK PER 
MANUFACTURER INSTRUCTIONS TO MEET ICC 
500/FEMA 361 IMPACT REQUIREMENTS.

RPH EXIT SEAL #100, 700 & 502. 
INSTALL PER MANUFACTURER'S 
INSTRUCTIONS.

1/
2
"-

2
"

PROVIDE FEMA 361/ICC 500 
RATED IMPACT PROTECTION 
ROOF PENETRATION

EXTERNALLY 
WRAP WITH
1" POLYSTYRENE

24 GA. 
INNER DUCT

RUBBER 
ISOLATION PAD

ROOF 
STRUCTURE

28 GA. WRAPPER AROUND ENTIRE DUCT 
SEALED TIGHT WITH SILICONE. CROWN 
AT TOP OF WRAPPER TO SHED WATER.

DUCT SUPPORT EQUAL 
TO COOPER DB_DS-
SERIES CHANNEL 
SUPPORT SYSTEM.

NOTES:
1.   DUCT SHALL BE SUPPORTED AT ALL ELBOWS AND TEES 
     AND AT 10 FT. MAX. SPACING.
2.  INSTALL PER MANUFACTURERS RECOMMENDATIONS.

TYPICAL ROOF 
TOP UNIT.

NTS1 SUPPLY DUCT CONNECTION DETAIL
NTS2 RETURN DUCT CONNECTION DETAIL

NTS3 RETURN GRILLE CONNECTION SECTION

NTS4 TURNING VANE DETAIL
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NTS5 CEILING MOUNTED EXHAUST FAN DETAIL NTS6 CONDENSING UNIT SUPPORT CURB DETAIL

NTS8 CONDENSING UNIT DETAIL
NTS7 FEMA/ICC 500 RATED ROOF PENETRATION DETAIL

NTS9 EXTERIOR DUCT SUPPORT DETAIL



RIGID EXTRUDED URETHANE OR
POLYSTYRENE BOARD WITH MINI
R-8 (FOIL FACED)

INSULATION PINS

WATERSHED DESIGN WATERSHED DESIGN

DUCT

VAPORGAURD 5 MIL
SELF STICK MEMBRANE

VAPORGAURD 5 MIL
SELF STICK MEMBRANE

VAPORGAURD 5 MIL
SELF STICK MEMBRANE

.016 EMBOSSED ALUMINUM
WRAPPER.

GREENHECK GRHS 
CAP OR EQUIVALENT
WITH BIRD SCREEN

INSULATED FACTORY
ROOF CURB

ROOF

EXHAUST OR FRESH AIR 
DUCT. REFER TO PLANS.

GLIDER ATTACHEMENT

INTERMEDIATE
CABLE SUPPORT

CABLE

AIR DISTRIBUTION AS SPECIFIED

ZIPPER ENDCAP

CABLE
CLAMPS

TURNBUCKLE

EYE BOLT

HOOPS PLACED 5' APART

CABLE SUPPORT

SUSPENSION DETAIL CUT AWAY VIEW OF HOOPS (IHS)

1 ROW CABLE SUSPENSION AT 12 O'CLOCK HOOPS (IHS) CABLE VIEW OF INTERIOR OF DUCTSOX WITH HOOPS (IHS) HANGING

12" SMOOTH FACE CMU WALL

STATIONARY LOUVER 
GREENHECK ESD-635
REFER TO SCHEDULE 

GREENHECK MODEL #AFL-501 FEMA 
361/ICC 500 RATED IMPACT 
PROTECTION LOUVER. INSTALL PER 
MANUFACTURERS REQUIREMENTS. 
PROVIDE WITH OPTIONAL SLEEVE TO 
FACE OF EXTERIOR WALL.

METAL SLEEVE, SEALED 
FROM EXTERIOR TO 
INTERIOR. 

INTERIOR

EXTERIOR

1'-4"

-

FASTEN LOUVER TO RATED WALL 
PER MANUFACTURER REQUIREMENTS. 
ATTACHMENTS MUST MEET ICC 
500/FEMA 31 REQUIRMENTS.

INSTALLED AT ZIPPER LOCATION AT INLET OR AS SPECIFIED
IN OTHER LOCAITONS.  ZIPPER TO ZIPPER CONNECTION AS
SHOWN.  EXTERNAL LABEL IDENTIFIES LOCATION

ADJUSTABLE FLOW DEVICE (AFD)

AFD ADJUSTMENT CLIP

ADJUSTABLE FLOW
DEVICE, BALANCED
FROM FACTORY

DARK GREY TAB IF AFD
AT ZIPPER LOCATION

"CUT-AWAY" VIEW

OPEN ZIPPER AT BOTTOM
IF ADJUSTMENT NEEDED

DOUBLE ZIPPER
CONNECTION

PVC PLUG FOR 
CLEANOUT (CO) AND 
WINTERIZATION DRAIN

ROOF

ROOF CURB

ROOFTOP UNIT

EXTEND TO NEAREST ROOF DRAIN OR GUTTER ON
LOW ROOF (DOWNHILL) SIDE OF UNIT.

4" MIN. TRAP SEAL (OR EXTERNAL TRAP
AS REQUIRED. VERIFY WITH EQUIPMENT
MANUFACTURER).

COPPER CONDENSATE DRAIN SAME SIZE AS 
ROOFTOP CONNECTION BUT NOT LESS THAN 
3/4". PROVIDE INCREASER AT UNIT 
CONNECTION AS REQ'D.

PVC BEYOND THIS
LOCATION.

ALL DRAIN FITTINGS AND 
PIPING TO BE COPPER 
OTHER THAN PVC PLUG.

FIELD SUPPLIED ROOF JACK AND 
COUNTERFLASHING (NO COPPER)

ROOF DECK

ASPHALT SHINGLES

VENT

COMBUSTION AIR

VENT

COMBUSTION AIR

1/
2
"-

2
"

TPO MEMBRANE

TPO BONDING ADHESIVE

RPH  PRODUCTS PRE-CAST 
MODEL PLUMBING VTR

4" WELDED 
STEEL PIPE

CONCRETE

ROOF DECK

RUST-RESISTANT STEEL COATING

INSTALL PER MANUFACTURERS 
ICC 500/FEMA P-361 IMPACT 
RATED INSTRUCTIONS

1/
2
"-

2
"

TPO BONDING ADHESIVE

CONTINUOUS BEAD OF TPO GP SEALANT

STAINLESS STEEL CLAMPING RING

FIRESTONE FASTENER AND HD OR HD 
PLUS SEAM PLATE AT 12" O.C. MAX.

TPO FLASHING (UNSUPPORTED) 
OR TPO MEMBRANE AS 
FLASHING

TPO MEMBRANE AS FLASHING

WELD FLANGE WITH 4"-3/8" 
ANCHOR BOLTS INTO 
CONCRETE ROOF DECK

3 FT MIN. CLEARANCE 

EXHAUST

INTAKE

NOTE:
MINIMUM SPACE BETEEN MULTIPLE SETS 
OF FLUE TERMINALS SHALL BE AT 
LEAST 1'-0" FOR BOTH INTAKE AND 
EXHAUST.

SUPPLY AIR DUCT. REFER
TO PLANS FOR SIZING &
DUCT CONTINUATION.

INSULATED FLEX
CONNECTION

CASED COIL
FURNACE FLUES UP
TO ROOF.

RETURN AIR DUCT. REFER
TO PLANS FOR SIZING &
DUCT CONTINUATION. FURNACE

ACCOMODATOR

PROVIDE TRANSITIONS AS
REQUIRED FOR CONNECTION
TO FURNACE STAND.

PROVIDE 20 GAUGE GAUGE SHOP 
FRABRICATED. INSULATED SHEET 
METAL FURNACE STAND MINIMUM 18" 
TALL.

DEPTH TO MATCH 
FURNACE DEPTH

WIDTH AS REQUIRED TO 
ALLOW RETURN AIR DUCT 
CONNECTION BESIDE UNIT.
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NTS1 EXTERIOR DUCT INSULATION DETAIL
NTS2 ROOF CAP DETAIL

NTS7 FABRIC DUCT SUSPENSION DETAIL
NTS9 FEMA LOUVER DETAIL

NTS8 DUCT SOX-AFD

NTS3 ROOFTOP UNIT 1" OR LARGER CONDENSATE DETAIL

NTS6 FURNACE CONCENTRIC VENT DETAIL
N.T.S.5 FEMA/ICC RATED FURNACE FLUE VENT DETAIL

N.T.S.4 FURNACE INSTALLATION STAND DETAIL
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BACNET MS/TP

OWNER’S
NETWORK

NIAGARA BAS
CONTROLLER

RTU FACTORY
BACNET

CONTROLLERS

SPLIT SYSTEM
FURNACE

CONTROLLERS

GENERAL NOTES

1. HIGH VOLTAGE POWER TO THE NETWORK DDC CONTROLLER IS BY

THE DIVISION 26 ELECTRICAL CONTRACTOR.  CONTROLS

CONTRACTOR TO PROVIDE LOW VOLTAGE POWER AS REQUIRED

TO POWER CONTROL DEVICES.

2. CONTROLLERS SHOWN IN THE BAS NETWORK RISER DIAGRAM ARE

SHOWN FOR SYSTEM INFORMATION ONLY.  ALL CONTROLLERS ARE

TO BE INSTALLED INSIDE ENCLOSURES APPROPRIATE FOR THEIR

ENVIRONMENT.   FINAL BACNET COMMUNICATION WIRING TO BE

FIELD DETERMINED IN THE MOST EFFICIENT AND NEAT MANNER

POSSIBLE.

BAROMETRIC
DAMPER

OUTSIDE
AIR

T

OUTSIDE AIR
TEMPERATURE

ES

OUTSIDE AIR
ENTHALPY

SWITCH

DA

OUTSIDE AIR
DAMPER

ACTUATOR

FS

DIRTY FILTER
SWITCH

D
X

CLG

INVERTER
COMPRESSOR

SIGNAL

ON/OFF

STATUS

OUTPUT

SPEED

ALARM

FAN VFD

HTG

MODULATING
GAS HEAT

T

LEAVING
COOLING COIL
TEMPERATURE

T

DISCHARGE AIR
TEMPERATURE

SUPPLY
AIR

EXHAUST
AIR

RETURN
AIR

ES

RETURN AIR
ENTHALPY

SWITCH

T

RETURN AIR
TEMPERATURE

SINGLE ZONE PACKAGED UNIT WITH DEHUMIDIFICATION & DEMAND CONTROLLED

VENTILATION SEQUENCE OF OPERATION

MODE OF OPERATION:

THE UNIT MODE OF OPERATION SHALL BE OCCUPIED OR UNOCCUPIED BASED ON A BUILDING

AUTOMATION SYSTEM (BAS) SCHEDULE, AN OPERATOR OVERRIDE COMMAND FROM THE BAS,

OR A TEMPORARY OCCUPANCY OVERRIDE SIGNAL FROM THE SPACE THERMOSTAT.  THE

THERMOSTAT USED FOR SETPOINT CONTROL SHALL BE INSTALLED IN THE COACHES OFFICE

AND SHARED FOR BOTH RTU’S SERVING THE GYM.  EACH RTU SHALL CONTROL TO ITS

RESPECTIVE TEMP/HUMIDITY/CO2 SENSOR LOCATED IN THE SPACE.

OCCUPIED MODE:

THE SUPPLY FAN SHALL OPERATE CONTINUOUSLY FOR VENTILATION.  THE SUPPLY FAN SHALL

OPERATE AT A CONSTANT SPEED.

THE SPACE TEMPERATURE SENSOR SHALL BE SET FOR DUAL HEATING AND COOLING

SETPOINTS.  THE INITIAL OCCUPIED HEATING SETPOINT SHALL BE 70°F (ADJ).  THE INITIAL

OCCUPIED COOLING SETPOINT SHALL BE 72°F (ADJ).  THE SPACE TEMPERATURE SETPOINT

RANGE SHALL BE LIMITED BETWEEN A MINIMUM OF 68°F AND MAXIMUM OF 75°F.

THE MINIMUM OUTSIDE AIR DAMPER POSITION SHALL BE SET DURING TEST AND BALANCE AT

THE POSITION NEEDED TO MAINTAIN THE SCHEDULE OUTSIDE AIRFLOW RATE.  IF ZONE CO2

LEVELS RISE ABOVE 1200 PPM (ADJ) THE OUTSIDE AIR DAMPER SHALL BE ADJUSTED FURTHER

OPEN UNTIL THE CO2 LEVEL HAS FALLEN BELOW 1000 PPM (ADJ) THE OUTSIDE AIR DAMPER

SHALL THEN RETURN TO ITS MINIMUM POSITION.

ECONOMIZER OPERATION SHALL BE ENABLED WHENEVER THE OUTDOOR ENTHALPY IS LESS

THAN THE RETURN AIR ENTHALPY TO UTILIZE OUTSIDE AIR FOR COOLING. DURING

ECONOMIZER OPERATION THE OUTSIDE AIR DAMPER SHALL MODULATE TO MAINTAIN SUPPLY

AIR TEMPERATURE AT SET POINT.

IN COOLING MODE, THE COMPRESSORS SHALL BE MODULATED TO MAINTAIN THE SPACE

TEMPERATURE AT THE OCCUPIED COOLING SETPOINT.

IN HEATING MODE, THE GAS HEATER WILL MODULATE TO MAINTAIN THE SPACE TEMPERATURE

AT THE OCCUPIED HEATING SETPOINT.

DEHUMIDIFICATION WILL BE ACTIVATED WHEN THE SPACE RELATIVE HUMIDITY RISES ABOVE

THE DEHUMIDIFICATION SET POINT OF 50% RH (ADJ).  IN DEHUMIDIFICATION MODE, THE

COMPRESSORS SHALL BE MODULATED TO MAINTAIN THE COOLING COIL DISCHARGE AIR

TEMPERATURE AT SETPOINT OF 50°F, AND THE MODULATING HOT GAS REHEAT VALVE SHALL

MODULATE AS REQUIRED TO MAINTAIN THE SPACE TEMPERATURE AT THE HEATING SETPOINT.

UNOCCUPIED OPERATION:

THE SYSTEM SHALL BE SUBJECT TO THE UNOCCUPIED MODE HEATING AND COOLING

SETPOINTS. THE INITIAL UNOCCUPIED HEATING SETPOINT SHALL BE 65°F (ADJ).  THE INITIAL

UNOCCUPIED COOLING SETPOINT SHALL BE 80°F (ADJ).

WHEN THE SPACE UNOCCUPIED COOLING AND HEATING SETPOINTS ARE SATISFIED, THE

SUPPLY FAN SHALL BE OFF, THE OUTSIDE AIR DAMPER SHALL BE FULLY CLOSED, THE RETURN

AIR DAMPER SHALL BE FULLY OPEN, AND ALL HEATING AND COOLING COMMANDS SHALL BE

DISABLED.

WHEN THE SPACE UNOCCUPIED COOLING AND HEATING SETPOINTS ARE NOT SATISFIED,  THE

UNIT SHALL OPERATE AS DESCRIBED IN THE OCCUPIED MODE WITH THE EXCEPTION THAT THE

OUTSIDE AIR DAMPER SHALL REMAIN CLOSED.

D
X

HGR

HOT GAS
REHEAT
SIGNAL

SHARED ZONE
THERMOSTAT
FOR  DISPLAY,
SETPOINT, AND

OVERRIDE BUTTON
ONLY - LOCATE IN
COACHES OFFICE

ZONE
TEMPERATURE,

HUMIDITY, &
CO2 SENSOR

AI MFR

AO AI MFR AO

DI

AO AI

DO

DI

AO

AI

DI

AO AO

AI

AI
AI

NOTE:

ALL CONTROLS FOR THE PACKAGED UNIT ARE PROVIDED

FROM THE FACTORY WITH THE UNIT.  THE CONTROLS

CONTRACTOR IS TO FIELD INSTALL ANY CONTROLS

SHIPPED LOOSE WITH THE EQUIPMENT.  COORDINATE

WITH THE EQUIPMENT PROVIDER FOR UNIT CONTROLS

INFORMATION.

AI

SPLIT SYSTEM
FURNACE DDC
CONTROLLER

IN PANEL

OUTSIDE
AIR

DA

DO

OUTSIDE AIR
DAMPER

ACTUATOR

D
X

CLG

DO

COMPRESSOR
COMMAND

T

AI

DISCHARGE AIR
TEMPERATURE

SUPPLY
AIR

RETURN
AIR

SPLIT SYSTEM FURNACE UNIT SEQUENCE OF OPERATION:

MODE OF OPERATION:

THE UNIT MODE OF OPERATION SHALL BE EITHER OCCUPIED OR UNOCCUPIED

BASED ON A BUILDING AUTOMATION SYSTEM (BAS) SCHEDULE, AN OPERATOR

OVERRIDE COMMAND FROM THE BAS, OR A TEMPORARY OCCUPANCY OVERRIDE

SIGNAL AT THE THERMOSTAT.

OCCUPIED MODE:

THE THERMOSTAT SHALL BE SET FOR DUAL HEATING AND COOLING SETPOINTS.

THE INITIAL OCCUPIED HEATING SETPOINT SHALL BE 70°F (ADJ).  THE INITIAL

OCCUPIED COOLING SETPOINT SHALL BE 72°F (ADJ). THE SPACE TEMPERATURE

SETPOINT RANGE SHALL BE LIMITED BETWEEN A MINIMUM OF 68°F AND

MAXIMUM OF 75°F.

THE OUTSIDE AIR DAMPER SHALL BE OPEN, AND THE SUPPLY FAN SHALL RUN

CONTINUOUSLY FOR VENTILATION.  THE VENTILATION AIRFLOW RATE SHALL BE

SET VIA MANUAL BALANCING DAMPER DURING TEST AND BALANCE.

ON AN INCREASE IN SPACE TEMPERATURE ABOVE THE COOLING SETPOINT, THE

COMPRESSOR SHALL BE COMMANDED ON UNTIL THE SPACE TEMPERATURE HAS

REACHED THE OCCUPIED COOLING SETPOINT.

ON A DECREASE IN SPACE TEMPERATURE BELOW THE HEATING SETPOINT, THE

FURNACE SHALL BE COMMANDED ON UNTIL THE SPACE TEMPERATURE HAS

REACHED THE OCCUPIED HEATING SETPOINT.

UNOCCUPIED MODE:

DURING UNOCCUPIED MODE, THE OUTSIDE AIR DAMPER SHALL BE CLOSED AND

THE FAN, COMPRESSOR, AND FURNACE SHALL TYPICALLY BE OFF.

THE INITIAL UNOCCUPIED HEATING AND COOLING SETPOINTS SHALL BE 65°F

(ADJ) AND 78°F (ADJ). IF THE SPACE TEMPERATURE FALLS BELOW THE

UNOCCUPIED HEATING SETPOINT OR RISES ABOVE THE UNOCCUPIED COOLING

SETPOINT, THE FAN SHALL BE ALLOWED TO RUN, THE COMPRESSOR SHALL BE

COMMANDED ON FOR COOLING AS NEEDED, AND THE FURNACE SHALL BE

COMMANDED ON FOR HEATING AS NEEDED.  THE OUTSIDE AIR DAMPER SHALL

REMAIN CLOSED DURING UNOCCUPIED OPERATION.

ONCE THE SPACE TEMPERATURE HAS REACHED THE UNOCCUPIED HEATING OR

COOLING SETPOINT, THE FAN, COMPRESSOR, AND FURNACE SHALL BE

COMMANDED OFF.
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HVAC CONTROL

01/24/2025

NTS1 BUILDING AUTOMATION NETWORK

24-139HSA JOB #

NOTES:
REFER TO SHEET M1.1 FOR HVAC LEGEND, GENERAL AND KEYED 
NOTES. REFER TO SHEET M2.1 FOR HVAC PLANS. REFER TO SHEET 
M3.1 FOR HVAC DETAIL. REFER TO SHEET M5.1 FOR HVAC SCHEDULES.

NTS2 SINGLE ZONE ROOFTOP UNIT WITH HUMIDITY AND DCV CONTROL

NTS3 SPLIT SYSTEM FURNACE UNIT CONTROL



AIR DISTRIBUTION SCHEDULE

MARK CFM NECK SIZE MFG. MODEL TYPE FINISH FRAME
REMARKS/

ACCESSORIES

A 50-100 6"Ø TITUS TMS 4-WAY SUPPLY WHITE T-BAR LAY-IN 1, 3, 4

B 50-100 6"Ø TITUS TMS 4-WAY SUPPLY WHITE T-BAR LAY-IN 1

C 105-200 8"Ø TITUS TMS 4-WAY SUPPLY WHITE T-BAR LAY-IN 1, 4

D 225-300 10"Ø TITUS TMS 4-WAY SUPPLY WHITE T-BAR LAY-IN 1, 4

E 200-1200 22" X 22" TITUS 355RL RETURN WHITE T-BAR LAY-IN 1, 2, 4

F 8310 72" X 48" TITUS 355RL SIDEWALL RETURN WHITE SURFACE 1, 5

G 1000-1600 46" X 22" TITUS 355RL RETURN WHITE T-BAR LAY-IN 1, 2

H 650 32" X 8" TITUS 355RL WALL TRANSFER WHITE SURFACE 1, 5

REMARKS/ACCESSORIES

1. PROVIDE FACTORY BACK DRAFT DAMPER.
2. PROVIDE DIRECT DRIVE MOTOR WITH FAN SPEED CONTROLLER.
3. INTERLOCK EXHAUST FAN WITH LIGHT SWITCH BY ELECTRICAL CONTRACTOR.
4. PROVIDE FACTORY CEILING HUNG VIBRATION ISOLATORS.
5. PROVIDE STANDARD GRILLE CONSTRUCTION.
6. PROVIDE LINE VOLTAGE THERMOSTAT.

REMARKS/ACCESSORIES

1. ALUMINUM CONSTRUCTION.
2. PROVIDE STEEL BIRD SCREEN.
3. PROVIDE FACTORY SIGHT-PROOF, STATIONARY, DRAINABLE LOUVER.
4. PROVIDE SQUARE TO ROUND CONNECTION.
5. PROVIDE WITH AFL-501 FEMA LOUVER, TO BE MOUNTED BEHIND SCHEDULES LOVER.
6. MAXIMUM COMBINED PRESSURE DROP SHALL NOT EXCEED 0.12 ESP.
7. PROVIDE FACTORY APPLIED CUSTOM COLOR FINISH ARCHITECT TO PROVIDE CUSTOM 

COLOR SELECTION. 

REMARKS/ACCESSORIES

1. STEEL CONSTRUCTION.
2. NO SCREW HOLES.
3. 12" X 12" MODEL. 
4. PROVIDE TITUS MODEL TRM RAPID FRAME IN AREAS OF GYP BOARD CEILINGS.
5. PROVIDE CONTERSUNK SCREW HOLES.

FURNACE SCHEDULE

MARK MFG. MODEL
ESP

IN. WG CFM

HEATING

OUTSIDE
AIR (CFM)

FAN
MOTOR HP VOLT/PH/HZ

REMARKS /
ACCESSORIES

INPUT
(MBH)

OUTPUT
(MBH)

FUEL
TYPE

F-1 DAIKIN DR96SN0603BNA 0.7 1200 60 58 GAS 240 0.5 115 / 1 / 60 1, 2, 4, 5, 6, 7, 8, 10, 11, 12

F-2 DAIKIN DR96SN0603BNA 0.7 1200 60 58 GAS 240 0.5 115 / 1 / 60 1, 2, 4, 5, 6, 7, 8, 10, 11, 12

F-3 DAIKIN DR96SN120DNA 0.7 2000 120 115 GAS 300 1 115 / 1 / 60 1, 2, 3, 4, 5, 6, 7, 9, 10, 11

CONDENSER SCHEDULE

MARK MFG. MODEL TMBH SMBH MCA MOP VOLT/PH/HZ
REMARKS /

ACCESSORIES

CU-1 DAIKIN DC3SEA3640A 34.2 27.3 6.7 10 460 / 3 / 60 1, 2, 3, 4, 5, 6

CU-2 DAIKIN DC3SEA3640A 34.2 27.3 6.7 10 460 / 3 / 60 1, 2, 3, 4, 5, 6

CU-3 DAIKIN DC3SEA6030A 55.0 44.0 20 35 208 / 3 / 60 1, 2, 3, 4, 5, 6

REMARKS/ACCESSORIES

1. 96% MIN. AFUE UPFLOW GAS FURNACE.
2. ELECTRONIC SPARK IGNITION.
3. PROVIDE FACTORY VERTICAL CONCENTRIC VENT TERMINATION KITS REFER TO 6/M3.2 FOR DETAIL.
4. 10 YEAR MIN. NON-PRORATED HEAT EXCHANGER.
5. VERTICAL FURNACE.
6. PROVIDE 2" FARR 30/30 MERV 8 FILTERS.
7. PROVIDE FILTER HOUSING EQUAL TO MCDANIEL METALS "ACCOMODATOR" FILTER RACK SHALL ACCEPT 2" THICK FILTERS.
8. PROVIDE CATA42303A MULTI-POSITION CASED "A" TYPE COIL WITH TXV REFRIGERANT CONTROL.
9. PROVIDE CATA60303A MULTI-POSITION CASED "A" TYPE COIL WITH TXV REFRIGERANT CONTROL.
10. PROVIDE 7 INDIVIDUAL DAY PROGRAMMABLE THERMOSTAT.
11. PROVIDE UNIT WITH GPS NEEDLEPOINT BIPOLAR IONIZATION SYSTEM.
12. PROVIDE FACTORY VERTICAL CONCENTRIC VENT TERMINATION KITS REFER TO 5/M3.2 FOR DETAIL.

REMARKS/ACCESSORIES

1. MINIMUM 13.4 SEER-2 CONDENSER.
2. PROVIDE LOW AMBIENT TO 0° F CONTROL WITH TXV AND CRANK CASE HEATERS.
3. PROVIDE LIQUID LINE FILTER DRYER.
4. PROVIDE FACTORY HAIL GUARD.
5. SIZE AND INSTALL REFRIGERANT LINES PER MANUFACTURERS RECOMMENDATIONS.
6. PROVIDE WITH R32 REFRIGERANT.

A

B

C

D

E

F

G

H

J

K

L

M

N

1 2 3 114 5 6 7 8 9 10 11 12 13 14 15 16 17

DRAWN BY.

CHECK BY.

ISSUE DATE

PROJECT NO.

S TH E E

1 2 3 114 5 6 7 8 9 10 11 12 13 14 15 16 17

A

B

C

D

E

F

G

H

J

K

L

M

N

THESE DRAWINGS AND SPECIFICATIONS ARE

HIGHT JACKSON ASSOCIATES.PA.

WITHOUT WRITTEN CONSENT

THE EXCLUSIVE PROPERTY OF

USE OR REPRODUCTION IS PROHIBITED

REVISION DATES

Th
ad

en
 C

om
pe

tit
io

n 
G

ym
A

 N
E

W
 F

A
C

IL
IT

Y
 F

O
R

91
1 

S
 M

A
IN

 S
T

, B
en

to
nv

ill
e,

 A
R

 7
27

12

DCN

NEW

1/22/2025

2335.3

M5.1
COPYRIGHT 2025

HVAC SCHEDULES
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NOTES:
REFER TO SHEET M1.1 FOR HVAC LEGEND, GENERAL AND KEYED NOTES. REFER 
TO SHEET M2.1 FOR HVAC PLANS. REFER TO SHEET M3.1 FOR HVAC DETAILS. 

LOUVER SCHEDULE

MARK CFM NECK SIZE MFG MODEL TYPE FINISH FRAME ACCESSORIES

EL-1 745 16" X 16" GREENHECK ESD-635 EXHAUST LOUVER BAKED ENAMEL FLANGED 1, 2, 3, 5, 6, 7

EL-2 1235 32" X 16" GREENHECK ESD-635 EXHAUST LOUVER BAKED ENAMEL FLANGED 1, 2, 3, 5, 6, 7

IL-1 480 16" X 16" GREENHECK ESD-635 INTAKE LOUVER BAKED ENAMEL FLANGED 1, 2, 3, 4, 5, 6, 7

01/24/2025

ROOF TOP UNIT SCHEDULE

MARK MFG MODEL

COOLING HETATING

OUTSIDE
AIR (CFM)

FAN
MOTOR

HP M.C.A. M.O.P. VOLT/PH/HZ

WEIGHTS

REMARKS/
ACCESSORIES

NOM.
TONS TMBH SMBH EER CFM

ESP IN.
WG

INPUT
(MBH)

OUTPUT
(MBH) AFUE %

CURB
(lbs)

UNIT
(lbs)

TOTAL
(lbs)

RTU-1 DAIKIN DPSC31 31 370.0 318.9 10 11150 0.5 600 486 80 2840 10 85.4 110 460 / 3 / 60 1300 3915 5215 1, 2, 3, 4, 5, 6, 7, 8, 9

RTU-2 DAIKIN DPSC31 31 370.0 318.9 10 11150 0.5 600 486 80 2840 10 85.4 110 460 / 3 / 60 1300 3915 5215 1, 2, 3, 4, 5, 6, 7, 8, 9

REMARKS/ACCESSORIES

1. PROVIDE FACTORY INSTALLED BACNET CONTROLLER TO CONNECT TO BAS.
2. PROVIDE 2" MERV 8 PLEATED MEDIA FILTER.
3. PROVIDE FACTORY HOT GAS REHEAT.
4. PROVIDE FACTORY CONDENSER COIL HAIL GUARDS.
5. PROVIDE HINGED ACCESS DOORS.
6. PROVIDE 18" BASE ROOF CURB WITH INTEGRAL SPRING ISOLATION TO MATCH ROOF PITCH.
7. PROVIDE 100% ECONOMIZER WITH DUAL ENTHALPY CONTROL.
8. PROVIDE NON-FUSED DISCONNECT SWITCH AND NON-POWERED CONVENIENCE OUTLET.
9. PROVIDE UNIT WITH GPS NEEDLEPOINT BIPOLAR IONIZATION SYSTEM. PROVIDE MULTIPLE UNITS AS 

REQUIRED FOR UNIT AIRFLOW.

EXHAUST FAN SCHEDULE

MARK MFG. MODEL CFM
ESP. IN

WC WATTS

INLET
SONES FAN RPM

ELECTRICAL UNIT
WEIGHT

REMARKS /
ACCESSORIESVOLT PH HZ

EF-1 GREENHECK SP-A200 105 0.5 36 3.7 831 115 1 60 32 lb 1, 2, 3, 4, 5

EF-2 GREENHECK SP-A200 105 0.5 36 3.7 831 115 1 60 32 lb 1, 2, 3, 4, 5

EF-3 GREENHECK SP-A200 105 0.5 36 3.7 831 115 1 60 32 lb 1, 2, 3, 4, 5

EF-4 GREENHECK SP-A200 105 0.5 36 3.7 831 115 1 60 32 lb 1, 2, 3, 4, 5

EF-5 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-6 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-7 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-8 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-9 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-10 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-11 GREENHECK SP-A200 85 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-12 GREENHECK SP-A200 75 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-13 GREENHECK SP-A780 525 0.5 348 6.5 1395 115 1 60 34 lb 1, 2, 3, 4, 5

EF-14 GREENHECK SP-A710 375 0.5 285 6 1028 115 1 60 32 lb 1, 2, 3, 4, 5

EF-15 GREENHECK SP-A200 125 0.5 41 4 862 115 1 60 32 lb 1, 2, 3, 4, 5

EF-18 GREENHECK SP-A780 650 0.5 348 9.2 1588 115 1 60 34 lb 1, 2, 4, 5, 6

AIR CONDITIONER SCHEDULE

MARK MFG
UNIT MODEL NUMBERS MOUNTING

STYLE
TON(S)

CFM
(Lo-M1-M2-Hi)

COOLING UNIT WEIGHTS
ELECTRICAL (SINGLE POINT

CONNECTION) ACCESSORIES

OUTDOOR INDOOR TMBH SMBH OUTDOOR INDOOR M.C.A. M.O.P. VOLT / PH / HZ

AC-1 DAIKIN RKF18AXVJU FTKF18AXVJU WALL 1-1/2 TON 365-750 18 14.12 105 35 14.2 20 208-230 / 1 / 60 1, 2, 3

ELECTRIC WALL HEATER SCHEDULE

MARK MFG MODEL

HEATING

VOLT / PH / HZ ACCESSORIES
INPUT
WATTS FUEL TYPE

WH-1 MARKEL F3423 3000 ELECTRIC 208 / 1 / 60 1, 2, 3

WH-2 MARKEL F3423 3000 ELECTRIC 208 / 1 / 60 1, 2, 3

REMARKS/ACCESSORIES

1. PROVIDE WITH BUILT-IN TAMPER-PROOF THERMOSTAT.
2. PROVIDE HARDWARE FOR SURFACE MOUNTING. MOUNT 12A' ABOVE FINISHED FLOOR. 
3. PROVIDE FACTORY CIRCUIT BARKER.

REMARKS/ACCESSORIES

1. PROVIDE WIRELESS REMOTE UNIT.
2. PROVIDE FACTORY WALL MOUNTING HARDWARE. INSTALL 8'-0" A.F.F. IN LOCATION INDICATED ON PLANS.
3. PROVIDE WITH LOW AMBIENT KIT TO 0°F




