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 2015 Washington State Energy Code Compliance Forms for Commercial, R2 and R3 over 3 stories and all R1

Design Load Calculation Summary MECH-LOAD-CALC
2015 Washington State Energy Code Compliance Forms for Commercial Buildings including R2 & R3 over 3 stories and all R1 

Project Title: Cascade Christian Jr High School - Gym 4/27/2020

For Building Dept. Use

Equip. ID Area(s) Served

Heating Design 

Load  in Btu/h (Note 

1)

Cooling Design 

Load in Btu/h (Note 

1)

Calculation Method

(Note 2) Notes

AH-1  Lobby North   37,100   22,200 
 Carrier Hourly Analysis 

Program 

Only Heating is Provided. 

Future Cooling to be added in 

next phase. Equipment is next 

larger available size.

AH-2  Lobby South   19,200   19,000 
 Carrier Hourly Analysis 

Program 

Only Heating is Provided. 

Future Cooling to be added in 

next phase. Equipment is next 

larger available size.

The following information shall be included in the load calculation program summary submitted with 
the permit documents.  If a load calculation summary is not available, provide the required information 
below.

Date

Revised January 2017
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Air System Sizing Summary for Lobby Unit North
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

Air System Information
    Air System Name  Lobby Unit North
    Equipment Class  UNDEF
    Air System Type  SZCAV

Number of zones  1
Floor Area  984.0 ft²
Location  Tacoma, Washington

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Central Cooling Coil Sizing Data
    Total coil load  1.9 Tons
    Total coil load  22.2 MBH
    Sensible coil load  22.2 MBH
    Coil CFM at Jul 1500  1303 CFM
    Max block CFM  1303 CFM
    Sum of peak zone CFM  1303 CFM
    Sensible heat ratio  1.000
    CFM/Ton  703.0
    ft²/Ton  531.0
    BTU/(hr·ft²)  22.6
    Water flow @ 10.0 °F rise  4.45 gpm

Load occurs at  Jul 1500
OA DB / WB  86.0 / 65.0 °F
Entering DB / WB  77.6 / 63.4 °F
Leaving DB / WB  61.6 / 57.7 °F
Coil ADP  59.8 °F
Bypass Factor  0.100
Resulting RH  50 %
Design supply temp.  58.0 °F
Zone T-stat Check  1 of 1 OK
Max zone temperature deviation  0.0 °F

Central Heating Coil Sizing Data
    Max coil load  37.1 MBH
    Coil CFM at Des Htg  1303 CFM
    Max coil CFM  1303 CFM
    Water flow @ 20.0 °F drop  3.71 gpm

Load occurs at  Des Htg
BTU/(hr·ft²)  37.7
Ent. DB / Lvg DB  63.4 / 90.0 °F

Supply Fan Sizing Data
    Actual max CFM  1303 CFM
    Standard CFM  1288 CFM
    Actual max CFM/ft²  1.32 CFM/ft²

Fan motor BHP  0.00 BHP
Fan motor kW  0.00 kW
Fan static  0.00 in wg

Outdoor Ventilation Air Data
    Design airflow CFM  375 CFM
    CFM/ft²  0.38 CFM/ft²

CFM/person  37.50 CFM/person

Hourly Analysis Program 5.11 Page  1  of  9 
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Zone Sizing Summary for Lobby Unit North
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

Air System Information
    Air System Name  Lobby Unit North
    Equipment Class  UNDEF
    Air System Type  SZCAV

Number of zones  1
Floor Area  984.0 ft²
Location  Tacoma, Washington

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Zone Terminal Sizing Data

Zone Name

Design
Supply
Airflow
(CFM)

Minimum
Supply
Airflow
(CFM)

Zone
CFM/ft²

Reheat
Coil
Load

(MBH)

Reheat
Coil

Water
gpm

@ 20.0 °F

Zone
Htg Unit

Coil
Load

(MBH)

Zone
Htg Unit
Water
gpm

@ 20.0 °F

Mixing
Box Fan
Airflow
(CFM)

Zone 1 1303 1303 1.32 0.0 0.00 0.0 0.00 0

Zone Peak Sensible Loads

 Zone  Zone Zone

 Cooling Time of Heating Floor

 Sensible Peak Sensible Load Area

Zone Name (MBH) Cooling Load (MBH) (ft²)

Zone 1 23.6 Jun 1500 28.6 984.0

Space Loads and Airflows

Zone Name /
     Space Name Mult.

Cooling
Sensible

(MBH)

Time of
Peak

Sensible
Load

Air
Flow
(CFM)

Heating
Load

(MBH)

Floor
Area
(ft²)

Space
CFM/ft²

Zone 1        

     111 Lobby               1 23.6 Jun 1500 1303 28.6 984.0 1.32
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Air System Design Load Summary for Lobby Unit North
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

 DESIGN COOLING DESIGN HEATING

 COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG

 COOLING OA DB / WB   86.0 °F / 65.0 °F HEATING OA DB / WB   19.0 °F / 14.8 °F

  Sensible Latent  Sensible Latent

ZONE LOADS Details (BTU/hr) (BTU/hr) Details (BTU/hr) (BTU/hr)

Window & Skylight Solar Loads 735 ft² 8096 - 735 ft² - -

Wall Transmission 1838 ft² 2773 - 1838 ft² 4152 -

Roof Transmission 984 ft² 1676 - 984 ft² 1310 -

Window Transmission 735 ft² 1945 - 735 ft² 14793 -

Skylight Transmission 0 ft² 0 - 0 ft² 0 -

Door Loads 200 ft² 836 - 200 ft² 6360 -

Floor Transmission 984 ft² 0 - 984 ft² 1951 -

Partitions 0 ft² 0 - 0 ft² 0 -

Ceiling 0 ft² 0 - 0 ft² 0 -

Overhead Lighting 984 W 2991 - 0 0 -

Task Lighting 0 W 0 - 0 0 -

Electric Equipment 984 W 3194 - 0 0 -

People 10 1963 2050 0 0 0

Infiltration - 0 0 - 0 0

Miscellaneous - 0 0 - 0 0

Safety Factor 0% / 0% 0 0 0% 0 0

>> Total Zone Loads - 23475 2050 - 28566 0

Zone Conditioning - 20270 2050 - 26740 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 1303 CFM 0 - 1303 CFM 0 -

Ventilation Load 375 CFM 1967 -2051 375 CFM 10370 0

Supply Fan Load 1303 CFM 0 - 1303 CFM 0 -

Space Fan Coil Fans - 0 - - 0 -

Duct Heat Gain / Loss 0% 0 - 0% 0 -

>> Total System Loads - 22238 -1 - 37110 0

Central Cooling Coil - 22238 0 - 0 0

Central Heating Coil - 0 - - 37110 -

>> Total Conditioning - 22238 0 - 37110 0

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

 Negative values are htg loads Negative values are clg loads

Hourly Analysis Program 5.11 Page  3  of  9 
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Air System Sizing Summary for Lobby Unit South
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

Air System Information
    Air System Name  Lobby Unit South
    Equipment Class  UNDEF
    Air System Type  SZCAV

Number of zones  1
Floor Area  3924.0 ft²
Location  Tacoma, Washington

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Central Cooling Coil Sizing Data
    Total coil load  1.6 Tons
    Total coil load  19.0 MBH
    Sensible coil load  19.0 MBH
    Coil CFM at Jul 1500  1140 CFM
    Max block CFM  1140 CFM
    Sum of peak zone CFM  1140 CFM
    Sensible heat ratio  1.000
    CFM/Ton  721.2
    ft²/Ton  2483.2
    BTU/(hr·ft²)  4.8
    Water flow @ 10.0 °F rise  3.79 gpm

Load occurs at  Jul 1500
OA DB / WB  86.0 / 65.0 °F
Entering DB / WB  77.7 / 63.7 °F
Leaving DB / WB  62.1 / 58.2 °F
Coil ADP  60.3 °F
Bypass Factor  0.100
Resulting RH  52 %
Design supply temp.  58.0 °F
Zone T-stat Check  1 of 1 OK
Max zone temperature deviation  0.0 °F

Central Heating Coil Sizing Data
    Max coil load  19.2 MBH
    Coil CFM at Des Htg  1140 CFM
    Max coil CFM  1140 CFM
    Water flow @ 20.0 °F drop  1.92 gpm

Load occurs at  Des Htg
BTU/(hr·ft²)  4.9
Ent. DB / Lvg DB  62.8 / 78.6 °F

Supply Fan Sizing Data
    Actual max CFM  1140 CFM
    Standard CFM  1127 CFM
    Actual max CFM/ft²  0.29 CFM/ft²

Fan motor BHP  0.00 BHP
Fan motor kW  0.00 kW
Fan static  0.00 in wg

Outdoor Ventilation Air Data
    Design airflow CFM  375 CFM
    CFM/ft²  0.10 CFM/ft²

CFM/person  28.85 CFM/person
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Zone Sizing Summary for Lobby Unit South
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

Air System Information
    Air System Name  Lobby Unit South
    Equipment Class  UNDEF
    Air System Type  SZCAV

Number of zones  1
Floor Area  3924.0 ft²
Location  Tacoma, Washington

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Zone Terminal Sizing Data

Zone Name

Design
Supply
Airflow
(CFM)

Minimum
Supply
Airflow
(CFM)

Zone
CFM/ft²

Reheat
Coil
Load

(MBH)

Reheat
Coil

Water
gpm

@ 20.0 °F

Zone
Htg Unit

Coil
Load

(MBH)

Zone
Htg Unit
Water
gpm

@ 20.0 °F

Mixing
Box Fan
Airflow
(CFM)

Zone 1 1140 1140 0.29 0.0 0.00 0.0 0.00 0

Zone Peak Sensible Loads

 Zone  Zone Zone

 Cooling Time of Heating Floor

 Sensible Peak Sensible Load Area

Zone Name (MBH) Cooling Load (MBH) (ft²)

Zone 1 20.1 Jun 1500 9.8 3924.0

Space Loads and Airflows

Zone Name /
     Space Name Mult.

Cooling
Sensible

(MBH)

Time of
Peak

Sensible
Load

Air
Flow
(CFM)

Heating
Load

(MBH)

Floor
Area
(ft²)

Space
CFM/ft²

Zone 1        

     111 Corridor            1 0.2 Jan 2200 9 0.0 54.0 0.18

     112 Men                 1 1.2 Jul 0800 65 0.8 282.0 0.23

     113 Women               1 1.4 Jul 0800 79 0.9 342.0 0.23

     1st Flr - 111 Lobby     1 12.3 Jul 1700 680 2.8 1284.0 0.53

     111 - 2nd Flr - EMPTY   1 5.6 Jun 1500 307 5.3 1962.0 0.16
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Air System Design Load Summary for Lobby Unit South
Project Name: 3912 - Cascade Christian Phase 2 Lobby 04/24/2020 
Prepared by: Air Systems Engineering Inc 11:25AM 

 DESIGN COOLING DESIGN HEATING

 COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG

 COOLING OA DB / WB   86.0 °F / 65.0 °F HEATING OA DB / WB   19.0 °F / 14.8 °F

  Sensible Latent  Sensible Latent

ZONE LOADS Details (BTU/hr) (BTU/hr) Details (BTU/hr) (BTU/hr)

Window & Skylight Solar Loads 0 ft² 0 - 0 ft² - -

Wall Transmission 2162 ft² 4029 - 2162 ft² 4886 -

Roof Transmission 1962 ft² 3341 - 1962 ft² 2612 -

Window Transmission 0 ft² 0 - 0 ft² 0 -

Skylight Transmission 0 ft² 0 - 0 ft² 0 -

Door Loads 0 ft² 0 - 0 ft² 0 -

Floor Transmission 1962 ft² 0 - 1962 ft² 2288 -

Partitions 0 ft² 0 - 0 ft² 0 -

Ceiling 0 ft² 0 - 0 ft² 0 -

Overhead Lighting 1962 W 5964 - 0 0 -

Task Lighting 0 W 0 - 0 0 -

Electric Equipment 1284 W 4168 - 0 0 -

People 13 2552 2665 0 0 0

Infiltration - 0 0 - 0 0

Miscellaneous - 0 0 - 0 0

Safety Factor 0% / 0% 0 0 0% 0 0

>> Total Zone Loads - 20053 2665 - 9785 0

Zone Conditioning - 16965 2665 - 8709 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 1140 CFM 0 - 1140 CFM 0 -

Ventilation Load 375 CFM 1997 -2666 375 CFM 10503 0

Supply Fan Load 1140 CFM 0 - 1140 CFM 0 -

Space Fan Coil Fans - 0 - - 0 -

Duct Heat Gain / Loss 0% 0 - 0% 0 -

>> Total System Loads - 18963 -1 - 19211 0

Central Cooling Coil - 18963 0 - 0 0

Central Heating Coil - 0 - - 19211 -

>> Total Conditioning - 18963 0 - 19211 0

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

 Negative values are htg loads Negative values are clg loads
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Section 3

Lighting

Area (SF) Occupancy OA
Occupant Type (ASHRAE 

Fundamentals Chapter 18)

Sensible 

(Btu/hr/person)

Latent 

(Btu/hr/person)

Sensible 

(Btu/hr)

Latent 

(Btu/hr)

Sensible 

(Btu/hr)

Latent 

(Btu/hr)
(W/SF)

111 Lobby 984 9.84 375 Office Work 245 205 2410.8 2017.2 0 0 1 1w/sf

111 Lobby 1st Flr 1284 12.84 375 Office Work 245 205 3145.8 2632.2 0 0 1 1w/sf

111 Corridor 54 0 5 Office Work 245 205 0 0 0 0 1

112 Men 282 0 0 Office Work 245 205 0 0 0 0 1

113 Women 342 0 0 Office Work 245 205 0 0 0 0 1

Notes
Occupant

Internal Loads Summary (people, miscellaneous, electrical)

Miscellaneous

Cooling Load (Btuh)

Location
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Section 4 Outside Air Ventilation

Density Outdoor Air Outdoor Air Exhaust Maximum Outdoor Air
Effectiveness 

Assumption
Exhaust Outdoor Air

IMC-2015 Classification (#/1000SF) (CFM/person) (CFM/ft²) (CFM/SF) Occupants (CFM) (Ez) (CFM) (CFM)

111 Lobby 984 Main entry lobbies 10 5 0.06 0 10 108 1 0 108.24 0 375

111 Lobby 1st Flr 1284 Main entry lobbies 10 5 0.06 0 13 141 1 0 141.24 0 375

111 Corridor 54 Corridor 0 0 0.06 0 0 3 1 0 3.24 0 5

112 Men 282 Public Restroom 0 0 0 50cfm/fixture 0 0 1 300 0 300 0

113 Women 342 Public Restroom 0 0 0 50cfm/fixture 0 0 1 450 0 450 0

NotesZone Name / Space Name
Floor Area 

(ft²)

Actual Exhaust 

Air (CFM)

Actual 

Outdoor Air 

(CFM)
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