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SCALE: 1/4" = 1'-0"1

N

M101
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7
FLEXIBLE DUCT SUPPORTS
NOT TO SCALE

WIRE

4
TYPICAL ROUND DUCT FITTINGS
NOT TO SCALE

45° BRANCH TAKE-OFF90° BRANCH TAKE-OFF

45° THREE SECTION ELBOW90° FIVE SECTION ELBOW

1.5
D

1.5D

8
HANGER TABLE
ROUND DUCT

NOT TO SCALE

61-84" TWO 3/8" TWO 1" x 16 GA.

85-96" -

-

TWO 1/2" TWO 1 1/2" x 16 GA.

DIA.

10" DN

11-18"

19-24"

25-36"

37-50"

51-60"

TWO 8 GA.

TWO 10 GA.

TWO 12 GA. OR ONE 8 GA.

ONE 12 GA.

-

- TWO 3/8"

TWO 3/8"

1/4"

3/8"

1/4"

1/4"

ROD

1" x 22 GA.

1" x 20 GA.

TWO 1" x 20 GA.

TWO 1" x 18 GA.

STRAP

1" x 22 GA.

1" x 22 GA.

1
TYPICAL DIFFUSER CONNECTION
NOT TO SCALE

6
DETECTOR DETAIL
DUCT SMOKE

NOT TO SCALE

1.  DUCT SMOKE DETECTOR ON SUPPLY SIDE DUCT AND SHUTDOWN RELAY

   MECHANICAL CONTRACTOR.  ALL WIRING SHALL BE BY THE ELECTRICAL CONTRACTOR.
   SHALL BE FURNISHED BY THE ELECTRICAL CONTRACTOR FOR INSTALLATION BY THE

SAMPLING TUBE

DETECTOR
DUCT SMOKE

NOTE:

RETURN TUBE

AIR DUCT

2
KITCHEN HOOD EXHAUST FAN
NOT TO SCALE

1" MIN.

UP BLAST EXHAUST FAN

MIN. 40"

ROOF

MIN. 18"

FROM KITCHEN
EXHAUST DUCT

HOOD

3
DUCT SUPPORT DETAIL
EXPOSED RECTANGULAR 

NOT TO SCALE

10
ROOF CURB DETAIL
NOT TO SCALE

WELD ROOF CURB TO SUPPORT FRAME

1 1/2" RIGID INSULATION

WOOD NAILER

ROOF INSULATION
METAL DECKING

3" CANT STRIP
ROOF MEMBRANE

ROOF JOIST BEYOND

UNIT BASE RAIL
OR LIFTING LUG

ROOFTOP UNIT

NOTES:
1. CUT AND PATCH EXISTING ROOFING AS REQUIRED FOR NEW CURB INSTALLATION.

3. SECURELY INSTALL CURB TO ROOF STRUCTURE; USE FASTENERS AS REQUIRED BY
2. CURB SHALL BE SHIMMED LEVEL. PROVIDE TAPERED ROOF CURB IF REQUIRED.

  ROOF CONSTRUCTION.

12
CURB FLASHING DETAIL
NOT TO SCALE

DECK

INSULATION
E.P.D.M.
LAP SEALANT

UNCURED FORMFLASH OR E.P.D.M.

9
UNIT TEE CONNECTION
TYPICAL ROOF TOP

NOT TO SCALE

TRANSITION DUCT

SEE SIZE ON DWG.

DUCT LINING

TO BURGLAR BAR ASSEMBLY
FLANGE FOR CONNECTION

TRANSITION DUCT

1

14
HOOD FASTENING DETAIL
NOT TO SCALE

4

13
DIFFUSER DETAIL
SPIRAL DUCT

NOT TO SCALE

INTERNAL INSULATION

SEE SCHEDULE FOR
SIDEWALL DIFFUSER

DUCT AND GRILLE SIZES.
SEE H.V.A.C. PLAN FOR
MODEL INFORMATION.
MANUFACTURER AND

DIFFUSER FOR AIR TIGHT SEAL
AROUND PERIMETER OF 
PROVIDE FOAM GASKETING 
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ECONOMIZER SHALL MEET ALL LOCAL ENERGY CODE REQUIREMENTS.11.
PER APPLICABLE ENERGY CODE.
UNITS WITH COOLING CAPACITY GREATER THAN OR EQUAL TO 65 MBH SHALL HAVE MULTI-STAGE CAPABILITY10.
PROVIDE WATER LEVEL MONITORING DEVICE IN DRAIN PAN TO SHUT OFF UNIT IF THE DRAIN LINE BECOMES RESTRICTED.9.
CONTRACTOR FOR INSTALLATION BY THE MECHANICAL CONTRACTOR.  ALL WIRING SHALL BE BY THE ELECTRICAL CONTRACTOR.
DUCT SMOKE DETECTOR ON THE SUPPLY SIDE DUCT AND SHUTDOWN RELAY SHALL BE FURNISHED BY THE ELECTRICAL8.
PROVIDE WITH CONDENSER COIL HAIL GUARD.7.
ECONOMIZER SHALL INCLUDE FAULT DETECTION DIAGNOSTICS (FDD). DAMPER LEAKAGE SHALL MEET APPLICABLE ENERGY CODE.6.
PROVIDE WITH DRY BULB ECONOMIZER AND POWER EXHAUST.5.
PROVIDE WITH HIGH ALTITUDE CONVERSION KIT.4.
PROVIDE WITH 14 INCH HEIGHT ROOF CURB.3.
PROVIDE WITH FACTORY INSTALLED DISCONNECT, UNPOWERED CONVENIENCE OUTLET, THROUGH THE BASE ELECTRICAL CONNECTION.2.
REFER TO THE ELECTRICAL ONE LINE DIAGRAM AND PANEL SCHEDULES FOR AVAILABLE FAULT CURRENT AT UPSTREAM PANELBOARD.
PROVIDE EQUIPMENT WITH SCCR GREATER THAN THE AVAILABLE FAULT CURRENT AT THE EQUIPMENT OR UPSTREAM PANELBOARD.1.

REMARKS:

 TEMPERATURE, 95°F DB AIR ENTERING OUTDOOR FAN.  SCHEDULED UNIT MAY DIFFER FROM AHRI STANDARD CFM.
 COOLING CAPACITIES ARE BASED ON AHRI STANDARD 210/240 OR 340/360: 80°F DB/ 67°F WB INDOOR ENTERING AIR
CARRIER IS THE BASIS OF DESIGN.  NO EXCEPTIONS.

[1-11]48HCFD14/12.201,9528063.032082.20.705,000195.0240.012.5148.8110.2RTU-2
[1-11]48HCFD14/12.201,9528063.032082.20.705,000195.0240.012.5148.8110.2RTU-1

MARK

LANDLORD PROVIDED ROOF TOP UNITS

REFER TO THE ELECTRICAL ONE LINE DIAGRAM AND PANEL SCHEDULES FOR AVAILABLE FAULT CURRENT AT UPSTREAM PANELBOARD.
PROVIDE EQUIPMENT WITH SCCR GREATER THAN THE AVAILABLE FAULT CURRENT AT THE EQUIPMENT OR UPSTREAM PANELBOARD.1.

REMARKS:

[1]38MARBQ06CARRIER14.0/3.9026.5/15.81513.012087.41/2FC-2ROOFASHP-2
[1]38MARBQ09CARRIER10.8/2.9320.5/13.01515.0120810.03/4FC-1ROOFASHP-1

MARK

AIR SOURCE HEAT PUMPS

INDOOR UNIT POWER PROVIDED FROM OUTDOOR UNIT.2.
PROVIDE CONDENSATE PUMP.1.

REMARKS:

[1,2]40MAHQ0626.5/15.8N/A0.3120824.63807.408.6212.241/2FC-2
[1,2]40MBCQ0920.5/13.0N/A0.212084535010.008.7911.733/4FC-1

MARK

DUCTLESS SPLIT SYSTEMS

REFERENCE CAPTIVEAIRE DRAWINGS FOR ADDITIONAL INFORMATION.4.
PROVIDE MINIMUM 12 INCH HEIGHT ROOF CURB.3.
PROVIDE MOTORIZED BACKDRAFT DAMPER.2.
PROVIDE SOLID STATE SPEED CONTROL.1.

REMARKS:

[1-3]G-095-DGREENHECK1,55011151/87.80.50300RESTROOMSROOFEF-3
[4]-CAPTIVEAIRE-------HOOD 2ROOFEF-2
[4]-CAPTIVEAIRE-------HOOD 1ROOFEF-1

MANUFACTURERRPMSONESSERVICEMARK

EXHAUST FANS

2 LBS0.50A24 VAC115 VAC11WSHIP LOOSE2.25"W x 19.5"L x 1.75"D14"PHI-PKG14-24VBLOWER CABINETRTU-2

2 LBS0.50A24 VAC115 VAC11WSHIP LOOSE2.25"W x 19.5"L x 1.75"D14"PHI-PKG14-24VBLOWER CABINETRTU-1

UV SYSTEMS

COORINATE CONTROLS INSTALLATION WITH ELECTRIAL CONTRACTOR AND ARCHITECT.
PROVIDE BH3130010-1 ON/OFF CONTROLLER AND WIRELESS MASTER REMOTE.  4.
HEATER TO BE CONFIGURED FOR NATURAL GAS.3.
PROVIDE WITH HEAT DEFLECTOR. 2.
AND LOCATION.
PROVIDE CEILING POLE MOUNT. VERIFY WITH ARCHITECT ON MOUNTING CONFIGURATION 1.

REMARKS:

[1-3]BH00110003-1BROMIC111039.8OUTDOOR PATIOGH-1

LOCATIONMARK

UNIT HEATERS

NOYESYESYES
NOYESYESYES
YESYESYESYES
NONOYESYES

YESYESYESYES

NOYESYESYES

NONONONO
NONOYESYES
NONONONO
NONOYESYES
NONOYESYES
NOYESYESYES
NONOYESYES

YESYESYESYES

NANA75 F75 F
40 F60 F60 F60 F
40 F70 F70 F70 F
80 F80 F80 F80 F
80 F75 F75 F75 F

RTU-2 KITCHEN

RTU/ACU CONTROL MATRIX

%1.8PRESSURIZATION PERCENTAGE =
CFM250RESULTING BUILDING PRESSURIZATION =

4,1109,4154,36013,775TOTAL =
300EF-3

1,910EF-2
1,900EF-1

0%3800380FC-2
4%33515350FC-1

100%03,0453,045MUA-1
9%4,5304705,000RTU-2
17%4,1708305,000RTU-1

TAG
EQUIPMENT

AIR BALANCE SCHEDULE

PROVIDE MOUNTING BRACKETS AS REQUIRED. COORDINATE FINAL MOUNTING LOCATION AND METHOD WITH ARCHITECT.4.
VERIFY FINAL COLOR/FINISH WITH ARCHITECT.3.
PROVIDE UNIT MOUNTED CONTROL PANEL.2.
PROVIDE AUTOMATIC DOOR SWITCH.1.

REMARKS:

[1-4]LPV242MARS111511/61NANANA1,05042.0AC-3
[1-4]LPV272MARS111511/61NANANA1,80072.0AC-2
[1-3]STD236MARS111511/21NANANA1,37936.0AC-1

MARK

AIR CURTAINS

1

1

PROVIDE DIFFUSERS AND GRILLES WITH NO EXPOSED MOUNTING SCREWS.7.
DIFFUSERS SHALL BE PREFINISHED TO MATCH CEILING/WALL/EXPOSED DUCT COLOR.  COORDINATE WITH ARCHITECT.6.
SEE PLAN FOR SIZE.5.
PROVIDE WITH MODEL TRM FRAME.4.
PROVIDE 1/2" X 1/2" X 1" CORE.3.
SEE PLAN FOR NECK SIZE.2.
TITUS IS THE BASE OF DESIGN.  KRUEGER, PRICE, NAILOR, CARNES ARE EQUAL.  NO EXCEPTIONS.1.

REMARKS:

[1,3,5-7]50F X X 1 26TITUSSURFACEGYP. BOARDCEILINGEXHAUSTG-2
[1,3,5]50F X X 3 26TITUSLAY-INAC TILECEILINGRETURNG-1
[1,5,6]S300FL X X 1 26 ASDTITUSSURFACENADUCTSUPPLYD-5
[1,5-7]300RL X X 1 26TITUSSURFACENADUCTSUPPLYD-4
[1,2]TMSA XX 24x24 3 26TITUSLAY-INAC TILECEILINGSUPPLYD-3
[1,2]PAR XX 24x24 3 26TITUSLAY-INAC TILECEILINGSUPPLYD-2

[1,2,4,6,7]TMSA XX 12x12 3 26TITUSLAY-INGYP. BOARDCEILINGSUPPLYD-1

MANUFACTURERMOUNTING TYPECEILING TYPELOCATIONMARK

DIFFUSERS, GRILLES AND REGISTERS

A
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OUTSIDE AIR CALCULATIONS1

MECHANICAL SCHEDULES

M601

THE OUTDOOR AIR FRACTION REQUIRED IN AIR DISCHARGED TO THE ZONE BASED ON THE MINIMUM DISCHARGE AIRFLOWVARIESZd =
SYSTEM VENTILATION EFFICIENCYVARIESEv =
ZONE VENTILATION EFFICIENCYVARIESEvz =
FRACTION OF OUTDOOR AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFc =
FRACTION OF SUPPLY AIR TO THE ZONE FROM FULLY MIXED PRIMARY AIRVARIESFb =
FRACTION OF SUPPLY AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFa =
ZONE AIR DISTRIBUTION EFFECTIVENESSTYPICAL 0.8, MAY VARYEz =
FRACTION OF SECONDARY RECIRCULATED AIR TO THE ZONE TYPICAL 0, MAY VARYEr =
PRIMARY AIR FRACTION TO THE ZONETYPICAL 1.0, MAY VARYEp =

ZONE VENTILATION EFFICIENCY0.99Ev = Evz (min)
AVERAGE OUTDOOR AIR FRACTION0.025Xs =
SYSTEM PRIMARY AIRFLOW350 Vps = SVpz
UNCORRECTED OUTDOOR AIR INTAKE9 Vou =
OCCUPANT DIVERSITY1.000D =
ZONE POPULATION1 SPz =
SYSTEM POPULATION1Ps =
DESCRIPTIONVALUESYMBOL

OUTDOOR AIR CALCULATIONS PER ASHRAE 62.1, APPENDIX A

1.000.032350 350 11 9 4 5 1 64

1.00 0.032350 350 0.025110.809 45150.065.0OFFICE SPACE 64MANAGERS OFFICE112
EvZp(CFM)(CFM)Xs(CFM)Ez(CFM)Ra*AzRp*Pz(#)(#/1000 FT2)(CFM/FT2)(CFM/PER)OCCUPANCY CATEGORY(FT2)NAME#

TABLE 403.5.2MIN SUPPLYMAX SUPPLYVozTABLE 403.2.2VbzPzDENSITYAREA OAPEOPLE OATABLE 402.1AREAROOM
INTERPOLATEDVpzmVpzOCCUPANTRaRpAz

TABLE 402.1TABLE 402.1TABLE 402.1

MANAGERSSYSTEM 4

THE OUTDOOR AIR FRACTION REQUIRED IN AIR DISCHARGED TO THE ZONE BASED ON THE MINIMUM DISCHARGE AIRFLOWVARIESZd =
SYSTEM VENTILATION EFFICIENCYVARIESEv =
ZONE VENTILATION EFFICIENCYVARIESEvz =
FRACTION OF OUTDOOR AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFc =
FRACTION OF SUPPLY AIR TO THE ZONE FROM FULLY MIXED PRIMARY AIRVARIESFb =
FRACTION OF SUPPLY AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFa =
ZONE AIR DISTRIBUTION EFFECTIVENESSTYPICAL 0.8, MAY VARYEz =
FRACTION OF SECONDARY RECIRCULATED AIR TO THE ZONE TYPICAL 0, MAY VARYEr =
PRIMARY AIR FRACTION TO THE ZONETYPICAL 1.0, MAY VARYEp =

ZONE VENTILATION EFFICIENCY0.97Ev = Evz (min)
AVERAGE OUTDOOR AIR FRACTION0.049Xs =
SYSTEM PRIMARY AIRFLOW5005 Vps = SVpz
UNCORRECTED OUTDOOR AIR INTAKE245 Vou =
OCCUPANT DIVERSITY1.000D =
ZONE POPULATION17 SPz =
SYSTEM POPULATION17Ps =
DESCRIPTIONVALUESYMBOL

OUTDOOR AIR CALCULATIONS PER ASHRAE 62.1, APPENDIX A

1.000.0775005 5005 307 245 128 118 17 1,065

1.00 0.0641470 1470 0.049940.8075 5520420.125.0OCCUPIABLE STORAGE ROOMS (LIQUIDS, GELS)460BOH111
1.00 0.077435 435 0.049330.8027 12152150.127.5SALES97DRIVE THRU110
1.00 0.0641275 1275 0.049810.8065 28385200.127.5KITCHEN (COOKING)230COOKLINE109
1.00 0.0541825 1825 0.049980.8078 33456200.127.5KITCHEN (COOKING)278OPEN KITCHEN108
EvZp(CFM)(CFM)Xs(CFM)Ez(CFM)Ra*AzRp*Pz(#)(#/1000 FT2)(CFM/FT2)(CFM/PER)OCCUPANCY CATEGORY(FT2)NAME#

TABLE 403.5.2MIN SUPPLYMAX SUPPLYVozTABLE 403.2.2VbzPzDENSITYAREA OAPEOPLE OATABLE 402.1AREAROOM
INTERPOLATEDVpzmVpzOCCUPANTRaRpAz

TABLE 402.1TABLE 402.1TABLE 402.1

KITCHENSYSTEM 3
DESIGN OUTDOOR AIRFLOW RATE, CFM830Vot =
CODE REQUIRED OUTDOOR AIRFLOW RATE, CFM827Vot =

THE OUTDOOR AIR FRACTION REQUIRED IN AIR DISCHARGED TO THE ZONE BASED ON THE MINIMUM DISCHARGE AIRFLOWVARIESZd =
SYSTEM VENTILATION EFFICIENCYVARIESEv =
ZONE VENTILATION EFFICIENCYVARIESEvz =
FRACTION OF OUTDOOR AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFc =
FRACTION OF SUPPLY AIR TO THE ZONE FROM FULLY MIXED PRIMARY AIRVARIESFb =
FRACTION OF SUPPLY AIR TO THE ZONE FROM SOURCES OUTSIDE THE ZONEVARIESFa =
ZONE AIR DISTRIBUTION EFFECTIVENESSTYPICAL 0.8, MAY VARYEz =
FRACTION OF SECONDARY RECIRCULATED AIR TO THE ZONE TYPICAL 0, MAY VARYEr =
PRIMARY AIR FRACTION TO THE ZONETYPICAL 1.0, MAY VARYEp =

ZONE VENTILATION EFFICIENCY0.95Ev = Evz (min)
AVERAGE OUTDOOR AIR FRACTION0.158Xs =
SYSTEM PRIMARY AIRFLOW5000 Vps = SVpz
UNCORRECTED OUTDOOR AIR INTAKE789 Vou =
OCCUPANT DIVERSITY1.000D =
ZONE POPULATION72 SPz =
SYSTEM POPULATION72Ps =
DESCRIPTIONVALUESYMBOL

OUTDOOR AIR CALCULATIONS PER ASHRAE 62.1, APPENDIX A

0.950.2055000 5000 986 789 249 540 72 1,694

1.00 0.0000 0 0.15800.800 00000.000.0NO LISTING17STORAGE107
1.00 0.000100 100 0.15800.800 00000.000.0NO LISTING136WOMENS RESTROOM106
1.00 0.000100 100 0.15800.800 00000.000.0NO LISTING125MENS RESTROOM105
1.00 0.0000 0 0.15840.803 30000.060.0CORRIDORS 52CORRIDOR104
0.95 0.2054800 4800 0.1589820.80786 246540721000.187.5CAFETERIA/FAST FOOD DINING 1,364DINING103
EvZp(CFM)(CFM)Xs(CFM)Ez(CFM)Ra*AzRp*Pz(#)(#/1000 FT2)(CFM/FT2)(CFM/PER)OCCUPANCY CATEGORY(FT2)NAME#
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DININGSYSTEM 2
2018 UNIFORM MECHANICAL CODECODE:

Air System Sizing Summary for BLOCK LOAD
Project Name: 210884hvac_for_FA_20220324091812-FAFinal 03/24/2022 
Prepared by: Schnackel Engineers, Inc 09:50AM 

Air System Information
Air System Name ................................ BLOCK LOAD
Equipment Class ................................ ...... PKG ROOF
Air System Type ................................ .............. SZCAV

Number of zones ................................ .......................... 1
Floor Area ................................ ............................ 2926.0 ft²
Location ................................ .......... Las Vegas, Nevada

Sizing Calculation Information
Zone and Space Sizing Method:

Zone CFM .......................... Peak zone sensible load
Space CFM .................. Individual peak space loads

Calculation Months ................................ ....... Jan to Dec
Sizing Data ................................ ................... Calculated

Central Cooling Coil Sizing Data

Total coil load ................................ ....................... 20.7 Tons
Total coil load ................................ ..................... 248.3 MBH
Sensible coil load ................................ ............... 248.3 MBH
Coil CFM at Jul 1600 ................................ ......... 10415 CFM
Max block CFM ................................ ................. 10415 CFM
Sum of peak zone CFM ................................ ..... 10415 CFM
Sensible heat ratio ................................ .............. 1.000
ft²/Ton ................................ ................................ . 141.4
BTU/(hr-ft²) ................................ ........................... 84.9
Water flow @ 10.0 °F rise ................................ ...... N/A

Load occurs at ................................ .................. Jul 1600
OA DB / WB ................................ ................. 107.3 / 65.8 °F
Entering DB / WB ................................ ........... 79.4 / 61.7 °F
Leaving DB / WB ................................ ........... 55.5 / 53.0 °F
Coil ADP ................................ ................................ .. 52.8 °F
Bypass Factor ................................ ........................ 0.100
Resulting RH ................................ .............................. 44 %
Design supply temp. ................................ ................ 55.0 °F
Zone T-stat Check ................................ ................. 1 of 1 OK
Max zone temperature deviation ................................ 0.0 °F

Central Heating Coil Sizing Data

Max coil load ................................ ...................... 135.3 MBH
Coil CFM at Des Htg ................................ ......... 10415 CFM
Max coil CFM ................................ .................... 10415 CFM
Water flow @ 20.0 °F drop ................................ .... N/A

Load occurs at ................................ ................... Des Htg
BTU/(hr-ft²) ................................ .............................. 46.2
Ent. DB / Lvg DB ................................ ............ 66.9 / 79.9 °F

Supply Fan Sizing Data

Actual max CFM ................................ ................ 10415 CFM
Standard CFM ................................ ..................... 9621 CFM
Actual max CFM/ft² ................................ ............... 3.56 CFM/ft²

Fan motor BHP ................................ ........................ 1.71 BHP
Fan motor kW ................................ .......................... 1.36 kW
Fan static ................................ ................................ . 0.60 in wg

LOAD CALCULATIONS2
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