Air System Sizing Summary for Rooftop System

Prolect Name: SMH Cleanroom_Light 05/16/2010
Prepared by: Winsor & Associates, Inc. 09:14PM
Air System Information
r System Name ..o Rooftop System Number of zones
—quipmentClass ... CW AHU Floor Area ftz
Alr System TYpe v sn s i SZCAV bocation . csanani s
Sizing Calculation Information
Zone and Space Sizing Method:
s =R o Y Peak zone sensible load Calculation Months ... ...... SRR Jan to Dec
Space CFM Coincident space loads Sizing Pata s araanausnisssasas User-Modified
Central Cooling Coil Sizing Data /
Total coil load ..o 5.0 Tons Load 0CCUrS At ..o Sep 1300
Total colldoad... oo s e i 60.3 MBH OADB/WB 89.3/77.6 °F
Seansiblecdilload .-..cosvnnsnni e e 44.6 MBH Entering DB / WB 72.2/61.4 °
Coil CFM at Sep 1300 1933 CFM Leaving DB / WB 50.8/49.9 °F J~
Max block CFM ... 2432 CFM Coil ADP ... 48.4 °F
Sum of peak zone CFM ... 2381 CFM Bypass Factor 0.100
Sensible heat ratio 0.740 ResUling BH:...ome s .49 %
ft2/Ton 145.3 Design supply temp. .... 53.3 °F
BTU/(hr-ft2) 82.6 Zone T-stat Check : ~Tof1 OK
Water flow @ 12.0 °F rise 10.05 gpm Max zone temperature deviation 0.0 °F
Central Heating Coil Stzmg Data
Max coil load . nisssress 9 MBH Loadoccurs at ..., Des Htg
Coil CFM at Des Htg ______ ... 178 CFM BTU/(hr-ft?) ... 13.1
Maccoil CFM .o anmnsn s 2432 CFM Ent. DB/ALVG DB oo ...63.2/113.0 °F
Water flow @ 20 0°F drop _____________________________________________ 0.86 gpm
Supply Fan Sizing Data
ctual max CFM .2432 CFM Farmmotor BHP ... oo s 2.13 BHP
.tandard CFM _. ...2429 CFM Fan:motor- bW camasrssnminsrmanmmmany s 1.58 kW
Actual max CFM/ftz ... 3.33 CFM/ft2 Fanstatic ... 3.00 inwg
Outdoor Ventilation Air Data
Design airflow CFM 370 CFM CFM/person ........... 74.00 CFM/person
CPMAR v ... 0.51 CFM/ft2
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c Air System Design Load Summary for Rooftop System

| Project Name: SMH Cleanroom_Light osgge_sii? ﬁ
Prepared by: Winsor & Associates, Inc. -
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Sep 1300 HEATING DATA AT DES HTG
COOLING OADB/WB 89.3°F/77.6 °F HEATING OADB/WB 30.0 °F/25.3 °F

Sensible Latent Sensible Latent
ZONE LOADS Details (BTU/hr) (BTU/hr) Details (BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 94 ft? 5185 - 94 it? : -
Wall Transmission 266 ft? 539 - 266 it? 922 -
Roof Transmission 730 fi2 5524 - 730 ft2 3014 -
Window Transmission 94 ft* 1110 - 94 {t2 2255 -
Skylight Transmission 0 ft2 0 - 0 ft2 0 -
Door Loads 0 fi2 0 - 0 it 0 -
Floor Transmission 730 ft2 0 - 730 12 525 5
Partitions 715 ft2 1585 - 715 2 1320 -
Ceiling 0 ft2 0 - 0ft2 0 -
Qverhead Lighting 1205 W 4110 - 0 0 -
Task Lighting 300 W 1024 - 0 0 -
Electric Equipment 3100 W 10577 - 0 0 -
People 5 1225 1025 0 0 0
Infiltration = 0 0 - 0 0
Miscellaneous “ 0 0 - 0 0
Safety Factor 10% / 10% 3088 103 10% 804 0
>> Total Zone Loads - 33067~ /112 . / 8840] 7 0
Zone Conditioning - 32930 1128 - “—g784 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Return Fan Load 2381 CFM 0 3 2381 CFV 0 -
‘entilation Load 300 CFM 6548 14530 28 CFV 1172 0
supply Fan Load 1933 CFM 4307 - 178 CFM -397 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 3% 827 = 3% 20 5
>> Total System Loads - 44612 15658 - 9580 0
Central Cooling Coil - 44612 15670 - 0 0
Central Heating Coil - 0 - - 9580 -
>> Total Conditioning = 44612 15670 - 9580 0

Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negetive values are clg loads
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System Psychrometrics for Rooftop System

Project Name: SMH Cleanroom_Light 05/16/2010
Prepared by: Winsor & Associates, Inc. 09:14PM
September DESIGN COOLING DAY, 1300 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO:2 Level Heat Heat
Component Location (°F) (Ib/Ib) (CFM) (ppm) (BTU/hr) (BTU/hr)
Ventilation Air Inlet 89.3 0.01772 300 400 6548 14530
Vent - Return Mixing Outlet 72.2 0.00910 1933 619 - -
Central Cooling Coil Outlet 50.8 0.00739 1933 619 44612 15670
Central Heating Coil Outlet 50.8 0.00739 1933 619 0 -
Supply Fan Outlet 52.9 0.00739 1933 619 4307 -
Cold Supply Duct Outlet 53.3 0.00739 1875 619 - -
Zone Air - 69.6 0.00752 1875 661 32930 1128
Return Plenum Outlet 69.6 0.00752 1875 661 0 -
Duct Leakage Air Qutlet 52.9 0.00741 58 619 - -
Return Duct Outlet 69.1 0.00751 2381 660 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.079 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; At site altitude = 4741.5 BTU/(hr-CFM)
Site Altitude = 30.0 ft
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (BTU/hr) Mode| (BTU/hr) (°F) (CFM) (ppm) (BTU/hr) (BTU/hr)
Zone 1 33967 Cooling 32930 69.6 1875 661 0 0
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1 Project Name: SMH Cleanroom_Light

System Psychrometrics for Rooftop System

05/16/2010
Prepared by: Winsor & Associates, Inc. 09:14PM
1 WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO:2 Level Heat Heat
Component Location (°F) (Ib/ib) (CFM) {(ppm) (BTU/hr) (BTU/hr)
Ventilation Air Inlet 30.0 0.00172 - 28 400 -1172 0
Vent - Return Mixing Outlet 63.2 0.00172 178 453 - -
Central Cooling Coil Outlet 63.2 0.00172 178 453 0 0
Central Heating Coil Qutlet 113.0 0.00172 178 453 9580 -
Supply Fan Qutlet 115.1 0.00172 178 453 397 -
Cold Supply Duct Outlet 115.0 0.00172 173 453 - 4
Zone Air = 67.9 0.00172 173 462 -8784 0
Retumn Plenum Outlet 67.9 0.00172 173 462 0 -
Duct Leakage Air Outlet 115.1 0.00172 5 453 - -
Return Duct QOutlet 69.3 0.00172 2381 462 - "
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.080; At site altitude = 1.079 BTU/(hr-CFM-F)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 4746.6; Al site altitude = 4741.5 BTU/(hr-CFM)
Site Altitude = 30.0 ft
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (BTU/hr) Mode| (BTU/hr) (°F) (CFM) (ppm) (BTU/hr) (BTU/hr)
Zone 1 -8840 Heating -8784 67.9 173 462 0 0
Hourly Analysis Program v.4.3 Page 2 of 2
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