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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 4500
Population of area served by system (including diversity) Ps P 100% diversity 180
Design primary supply fan airflow rate Vpsd cfm 25,200
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.06
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones

Zone Name Zone title turns purple italic for critical zone(s)
Temp Echibit new zone

Zone Tag A105c New zone ID

Space type Select from pull-down list
Museums/gall

eries
Office space

Floor Area of zone Az sf 4,500 0
Design population of zone Pz P (default value listed; may be overridden) 180 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 25,200 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 1620
Outdoor air per unit floor area Vot/As cfm/sf 0.36
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 9.0
Outdoor air as a % of design primary supply air Ypd cfm 6%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 25200
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 1620
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.06

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.06 0.06
OA rate per person Rpz cfm/p 7.50 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 25200 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 1620.0 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 1620 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.06 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.06 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.06
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 1.09

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 1620
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.06
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = 1492 127.89
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = 0.06 0.08

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = -192

Potentially Critical Zones

Harley-Davidson Museum
AHU-A2 Temp Exhibit
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 20448
Population of area served by system (including diversity) Ps P 100% diversity 58
Design primary supply fan airflow rate Vpsd cfm 6,591
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.11
OA req'd per person for system area  (Weighted average) Rps cfm/p 6.0

Inputs for Potentially Critical zones

Zone Name Zone title turns purple italic for critical zone(s)
Office Office Break Room Security Loading Dock Reading 

Room
Conf Room Visitors 

Gallery
Restoration Photo Storage Processing Gallery Office Bike Storage Shop Exhibit Prep Staging

Zone Tag VAVA106 VAVA107 VAVA104 VAVA103 VAVA101 VAVA207 VAVA208 VAVA201 VAVA205 VAVA203 VAVA204 VAVA200 VAVA202 VAVA206 VAVA209 VAVA105 VAVA102 VAVA100

Space type Select from pull-down list
Office space Office space Break rooms Office space Shipping/recei

ving
Libraries Conference/m

eeting
Lobbies Wood/metal 

shop
Stages, 
studios

Storage 
rooms

Storage 
rooms

Museums/gall
eries

Office space Storage 
rooms

Wood/metal 
shop

Storage 
rooms

Storage 
rooms

Floor Area of zone Az sf 1,200 1200 400 150 630 280 288 250 2600 1000 500 1250 500 900 5700 960 440 2200
Design population of zone Pz P (default value listed; may be overridden) 6 6 4 0.75 0 2.8 14.4 6 3 1 0 0 5 4.5 0 5 0 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 600 600 175 90 500 126 150 100 675 450 280 255 70 300 1300 300 320 300
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A                  
Local recirc. air % representative of ave system return air Er 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS CS CS CS CS CS CS CS CS CS CS CS CS CS CS CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Results
Ventilation System Efficiency Ev 0.44
Outdoor air intake required for system Vot cfm 6056
Outdoor air per unit floor area Vot/As cfm/sf 0.30
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 103.6
Outdoor air as a % of design primary supply air Ypd cfm 92%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 6591
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 2664
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.40

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.06 0.06 0.06 0.06 0.12 0.12 0.06 0.06 0.18 0.06 0.12 0.12 0.06 0.06 0.12 0.18 0.12 0.12
OA rate per person Rpz cfm/p 5.00 5.00 5.00 5.00 0.00 5.00 5.00 5.00 10.00 10.00 0.00 0.00 7.50 5.00 0.00 10.00 0.00 0.00
Total supply air to zone (at condition being analyzed) Vdz cfm 600 600 175 90 500 126 150 100 675 450 280 255 70 300 1300 300 320 300
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 102.0 102.0 44.0 12.8 75.6 47.6 89.3 45.0 498.0 70.0 60.0 150.0 67.5 76.5 684.0 222.8 52.8 264.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 102 102 44 13 76 48 89 45 498 70 60 150 68 77 684 223 53 264
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.17 0.17 0.25 0.14 0.15 0.38 0.60 0.45 0.74 0.16 0.21 0.59 0.96 0.26 0.53 0.74 0.17 0.88
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.17 0.17 0.25 0.14 0.15 0.38 0.60 0.45 0.74 0.16 0.21 0.59 0.96 0.26 0.53 0.74 0.17 0.88

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.23 1.23 1.15 1.26 1.25 1.03 0.81 0.95 0.67 1.25 1.19 0.82 0.44 1.15 0.88 0.66 1.24 0.52
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.44
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = n/a

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 6056
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.92
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = n/a
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = n/a

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf) = 53

Potentially Critical Zones

Harley-Davidson Museum
AHU-A2 General Office
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 21640
Population of area served by system (including diversity) Ps P 100% diversity 794
Design primary supply fan airflow rate Vpsd cfm 13,795
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.06
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones

Zone Name Zone title turns purple italic for critical zone(s)
Exhibits Theme 

Gallery
Corridor Gallery Corridor Stair Exhibits Rent Space Rent Space Rent Space

Zone Tag M170 M201 M145 M203 M131 M005 M200 M335 M345 M325

Space type Select from pull-down list
Museums/gall

eries
Museums/gall

eries
Corridors Museums/gall

eries
Corridors Corridors Museums/gall

eries
Multi-use 
assembly

Multi-use 
assembly

Multi-use 
assembly

Floor Area of zone Az sf 9,810 3000 100 1000 410 410 5040 470 300 1100
Design population of zone Pz P (default value listed; may be overridden) 392.4 120 0 40 0 0 201.6 10 10 20
Design total supply to zone (primary plus local recirculated) Vdzd cfm 7,540 1080 300 360 85 780 2000 480 330 840
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A          
Local recirc. air % representative of ave system return air Er 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS CS CS CS CS CS CS CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Results
Ventilation System Efficiency Ev 0.53
Outdoor air intake required for system Vot cfm 13795
Outdoor air per unit floor area Vot/As cfm/sf 0.64
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 17.4
Outdoor air as a % of design primary supply air Ypd cfm 100%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 13795
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 7253
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.53

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
OA rate per person Rpz cfm/p 7.50 7.50 0.00 7.50 0.00 0.00 7.50 7.50 7.50 7.50
Total supply air to zone (at condition being analyzed) Vdz cfm 7540 1080 300 360 85 780 2000 480 330 840
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 3531.6 1080.0 6.0 360.0 24.6 24.6 1814.4 103.2 93.0 216.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 3532 1080 6 360 25 25 1814 103 93 216
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.47 1.00 0.02 1.00 0.29 0.03 0.91 0.22 0.28 0.26
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.47 1.00 0.02 1.00 0.29 0.03 0.91 0.22 0.28 0.26

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.06 0.53 1.51 0.53 1.24 1.49 0.62 1.31 1.24 1.27
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.53
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = n/a

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 13795
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 1.00
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = n/a
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = n/a

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 55

Potentially Critical Zones

Harley-Davidson Museum
AHU-M1 Museum North
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 19420
Population of area served by system (including diversity) Ps P 100% diversity 649
Design primary supply fan airflow rate Vpsd cfm 11,976
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.06
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.3

Inputs for Potentially Critical zones
Zone Name Zone title turns purple italic for critical zone(s) Lobby Office Security Ticketing Coat Check Exhibits Exhibits Exhibits Rent Space Resnt Space
Zone Tag M180 M160 M165 M155 M150 M170 M200 M202 M315 M320

Space type Select from pull-down list
Lobbies Office space Office space Office space Storage 

rooms
Museums/gall

eries
Museums/gall

eries
Museums/gall

eries
Multi-use 
assembly

Multi-use 
assembly

Floor Area of zone Az sf 3,000 100 100 480 450 8620 3240 2500 460 470
Design population of zone Pz P (default value listed; may be overridden) 50 1 1 3 0 344.8 129.6 100 10 10
Design total supply to zone (primary plus local recirculated) Vdzd cfm 540 30 200 120 60 7590 1606 960 390 480
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A          
Local recirc. air % representative of ave system return air Er 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS CS CS CS CS CS CS CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Results
Ventilation System Efficiency Ev 0.56
Outdoor air intake required for system Vot cfm 10633
Outdoor air per unit floor area Vot/As cfm/sf 0.55
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 16.4
Outdoor air as a % of design primary supply air Ypd cfm 89%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 11976
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 5925
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.49

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.06 0.06 0.06 0.06 0.12 0.06 0.06 0.06 0.06 0.06
OA rate per person Rpz cfm/p 5.00 5.00 5.00 5.00 0.00 7.50 7.50 7.50 7.50 7.50
Total supply air to zone (at condition being analyzed) Vdz cfm 540 30 200 120 60 7590 1606 960 390 480
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 430.0 11.0 11.0 43.8 54.0 3103.2 1166.4 900.0 102.6 103.2
Unused OA requirement for zone Voz cfm = Vbz/Ez = 430 11 11 44 54 3103 1166 900 103 103
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.80 0.37 0.06 0.37 0.90 0.41 0.73 0.94 0.26 0.22
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.80 0.37 0.06 0.37 0.90 0.41 0.73 0.94 0.26 0.22

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 0.70 1.13 1.44 1.13 0.59 1.09 0.77 0.56 1.23 1.28
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 0.56
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = n/a

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 10633
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.89
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = n/a
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = n/a

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 53

Potentially Critical Zones

Harley-Davidson Museum
AHU-M1 Museum

IP
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 3800
Population of area served by system (including diversity) Ps P 100% diversity 57
Design primary supply fan airflow rate Vpsd cfm 1,120
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.12
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones
Zone Name Zone title turns purple italic for critical zone(s) Retail na
Zone Tag R165 na

Space type 
Select from pull-down list

Sales (except 
as below)

Break rooms

Floor Area of zone Az sf 3,800 0
Design population of zone Pz P (default value listed; may be overridden) 57 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 1,120 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 884
Outdoor air per unit floor area Vot/As cfm/sf 0.23
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 15.5
Outdoor air as a % of design primary supply air Ypd cfm 79%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 1120
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 884
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.79

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.12 0.06
OA rate per person Rpz cfm/p 7.50 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 1120 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 883.5 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 884 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.79 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.79 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.79
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = n/a

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 884
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.79
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = n/a
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = n/a

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 50

Potentially Critical Zones

Harley-Davidson Museum
AHU-R1 Sales

IP
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 1300
Population of area served by system (including diversity) Ps P 100% diversity 50
Design primary supply fan airflow rate Vpsd cfm 1,600
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.18
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones
Zone Name Zone title turns purple italic for critical zone(s) Café new zone
Zone Tag R115 New zone ID

Space type Select from pull-down list
Cafeteria/fast-

food dining
Office space

Floor Area of zone Az sf 1,300 0
Design population of zone Pz P (default value listed; may be overridden) 50 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 1,600 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 609
Outdoor air per unit floor area Vot/As cfm/sf 0.47
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 12.2
Outdoor air as a % of design primary supply air Ypd cfm 38%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 1600
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 609
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.38

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.18 0.06
OA rate per person Rpz cfm/p 7.50 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 1600 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 609.0 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 609 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.38 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.38 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.38
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 0.77

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 609
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.38
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = 792
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = 0.49

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 27

Potentially Critical Zones

Harley-Davidson Museum
AHU-R2 Café

IP
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 1600
Population of area served by system (including diversity) Ps P 100% diversity 20
Design primary supply fan airflow rate Vpsd cfm 1,500
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.18
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones
Zone Name Zone title turns purple italic for critical zone(s) Kitchen new zone
Zone Tag R140 New zone ID

Space type Select from pull-down list
Cafeteria/fast-

food dining
Office space

Floor Area of zone Az sf 1,600 0
Design population of zone Pz P (default value listed; may be overridden) 20 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 1,500 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 438
Outdoor air per unit floor area Vot/As cfm/sf 0.27
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 21.9
Outdoor air as a % of design primary supply air Ypd cfm 29%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 1500
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 438
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.29

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.18 0.06
OA rate per person Rpz cfm/p 7.50 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 1500 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 438.0 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 438 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.29 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.29 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.29
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 0.86

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 438
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.29
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = 510
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = 0.34

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 14

Potentially Critical Zones

Harley-Davidson Museum
AHU-R3 kitchen

IP
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 4000
Population of area served by system (including diversity) Ps P 100% diversity 100
Design primary supply fan airflow rate Vpsd cfm 5,000
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.18
OA req'd per person for system area  (Weighted average) Rps cfm/p 7.5

Inputs for Potentially Critical zones
Zone Name Zone title turns purple italic for critical zone(s) Restaurant new zone
Zone Tag R120 New zone ID

Space type Select from pull-down list
Cafeteria/fast-

food dining
Office space

Floor Area of zone Az sf 4,000 0
Design population of zone Pz P (default value listed; may be overridden) 100 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 5,000 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 1470
Outdoor air per unit floor area Vot/As cfm/sf 0.37
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 14.7
Outdoor air as a % of design primary supply air Ypd cfm 29%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 5000
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 1470
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.29

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.18 0.06
OA rate per person Rpz cfm/p 7.50 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 5000 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 1470.0 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 1470 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.29 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.29 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.29
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 0.86

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 1470
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.29
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = 1717
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = 0.34

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = 14

Potentially Critical Zones

Harley-Davidson Museum
AHU-R4 Restaurant

IP
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Building:
System Tag/Name:
Operating Condition Description:
Units (select from pull-down list)

Inputs for System Name Units System
Floor area served by system As sf 6160
Population of area served by system (including diversity) Ps P 100% diversity 100
Design primary supply fan airflow rate Vpsd cfm 7,100
OA req'd per unit area for system (Weighted average) Ras cfm/sf 0.06
OA req'd per person for system area  (Weighted average) Rps cfm/p 5.0

Inputs for Potentially Critical zones

Zone Name Zone title turns purple italic for critical zone(s)
Special Event new zone

Zone Tag R215 New zone ID

Space type Select from pull-down list
Multipurpose 

assembly
Office space

Floor Area of zone Az sf 6,160 0
Design population of zone Pz P (default value listed; may be overridden) 100 0
Design total supply to zone (primary plus local recirculated) Vdzd cfm 7,100 0
Induction Terminal Unit, Dual Fan Dual Duct or Transfer Fan? Select from pull-down list or leave blank if N/A  
Local recirc. air % representative of ave system return air Er 75% 75%

Inputs for Operating Condition Analyzed
Percent of total design airflow rate at conditioned analyzed Ds % 100% 100% 100%
Air distribution type at conditioned analyzed Select from pull-down list  CS CS
Zone air distribution effectiveness at conditioned analyzed Ez 1.00 1.00
Primary air fraction of supply air at conditioned analyzed Ep 100% 100%

Results
Ventilation System Efficiency Ev 1.00
Outdoor air intake required for system Vot cfm 870
Outdoor air per unit floor area Vot/As cfm/sf 0.14
Outdoor air per person served by system (including diversity) Vot/Ps cfm/p 8.7
Outdoor air as a % of design primary supply air Ypd cfm 12%

Detailed Calculations
Initial Calculations for the System as a whole

Primary supply air flow to system at conditioned analyzed Vps cfm = VpdDs = 7100
UncorrectedOA requirement for system Vou cfm = Rps Ps + Ras As = 870
Uncorrected OA req'd as a fraction of primary SA Xs = Vou / Vps = 0.12

Initial Calculations for individual zones
OA rate per unit area for zone Raz cfm/sf 0.06 0.06
OA rate per person Rpz cfm/p 5.00 5.00
Total supply air to zone (at condition being analyzed) Vdz cfm 7100 0
Unused OA req'd to breathing zone Vbz cfm = Rpz Pz + Raz Az = 869.6 0.0
Unused OA requirement for zone Voz cfm = Vbz/Ez = 870 0
Fraction of zone supply not directly recirc. from zone Fa = Ep + (1-Ep)Er = 1.00 1.00
Fraction of zone supply from fully mixed primary air Fb = Ep = 1.00 1.00
Fraction of zone OA not directly recirc. from zone Fc = 1-(1-Ez)(1-Ep)(1-Er) = 1.00 1.00
Unused OA fraction required in supply air to zone Zd = Voz / Vdz = 0.12 0.00
Unused OA fraction required in primary air to zone Zp = Voz / Vpz = 0.12 0.00

System Ventilation Efficiency
Zone Ventilation Efficiency (App A Method) Evz = (Fa + FbXs - FcZ) / Fa = 1.00 1.12
System Ventilation Efficiency (App A Method) Ev = min (Evz) = 1.00
Ventilation System Efficiency (Table 6.3 Method) Ev = Value from Table 6.3 = 1.03

Minimum outdoor air intake airflow
Outdoor Air Intake Flow required to System Vot cfm = Vou / Ev = 870
OA intake req'd as a fraction of primary SA Y = Vot / Vps = 0.12
Outdoor Air Intake Flow required to System (Table 6.3 Method) Vot cfm = Vou / Ev = 846 23.29
OA intake req'd as a fraction of primary SA (Table 6.3 Method) Y = Vot / Vps = 0.12 0.03

OA Temp at which Min OA provides all cooling
OAT below which OA Intake flow is @ minimum Deg F = {(Tp-dTsf)-(1-Y)*(Tr+dTrf = -67

Potentially Critical Zones

Harley-Davidson Museum
AHU-R5 Special Event

IP
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ype Watt Q
AF3 67
AF4 198
AF5 29
AF6 198
AG1 150
AG2 100
AG3 100
BF1 17
CF1 61
CF2 61
CF3 140
CF4 61
CF5
CF6 61
CF7 31
CF8
CF9 46
CF10 16
CF11 31
CF12 70
CF13 31
CF14 16
CF15 42
CF16 31
DF1 33
DF2 28
DF3
DF4 33
DG1 75
DG2 100
DG3 150
DG4 50
DH1 44
EM1 2
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      Techni

Qty. Total Watts
14 938
8 1584

0
1 198
24 3600
18 1800
8 800
2 34
126 7686
25 1525
8 1120
60 3660

0
36 2196

0
0

12 552
0
0
0
0
0
0
0

43 1419
23 644

0
24 792
51 3825
70 7000
10 1500

0
0

31 62
40935

X C 

ical Report 1

Type Watt
EM2 2
EM3 2
EM4 2
EM5 2
EY1
FG1 250
FG2 75
FH1 44
FH2 44
FM1
JF1 70
JF2 92
JF3 31
JF4 60
JF5 240
JF6 35
JF7 140
JF8 52
JF9 52
JF10 244
JF11 63
JF12
JF13
JF14
JF15 105
JF16 120
JF17 31
JF18 244
JF19 120
JF20 244
JF21 120
JF22 120
JF23 92
JF24 35

1  

Jona

Qty. Total Wat
0

2 4
0
0
0

10 2500
0
0

12 528
0

284 19880
4 368
55 1705
27 1620
4 960
23 805
17 2380
16 832

0
33 8052
13 819

0
0
0

5 525
3 360
35 1085
33 8052
17 2040
2 488
9 1080
2 240

0
7 245

54568

Lighting

athan R. Rum

tts Type Watt
JF25 240
JF26 120
JF27 35
LF1
LF2 90
LF3 46
LF4 70
LF5 31
LF6 91
LF7
LF8 132
LF9 90
MF1
MF2 23
MF3
MF4 19
MF5 198
MG1
MG2
MG3
MG4 100
MG5 100
MH1
MH2 167
MH3 44
MM1
MM2 2/ft
MM3 81
MM4 8/ft
MM5
MM6
T1 100
T2 100
T3 100

g Power Densities

mbaugh      | 

t Qty. Total W
2 48
5 60
8 28

0
2 18
44 20
5 35

0
0
0
0
0
0
0
0

56 10
6 11

0
0
0

3 30
0
0

11 18
1 44

0

83 67

0
0

5 50
0
0

155

Mechanical 

Harley-Da

Watts Type W
80 T4
00 T5
80 T6
0 TF1
80 TG1
24 WH1
50 WH2
0 WH3
0 WH4
0 WH5
0 WH6
0 WH7
0 WH8
0 YF1
0 YF2
64 YF3
88 YF4
0 YF5
0 YF6
0 YF7
00 YF8
0 YF9
0 YF10
37 YF11
4 YF12
0 YF13

YF14
23 YF15

YG1
0 YG2
0 YH1
00 YH2
0 YH3
0 YH4
570 YH5

YH6
YH7
YH8

Option AE

avidson Muse

Watt Qty.
100 12
100 11
100 23
80
100
475 21

290 27
130
475 16
215 15
215
215 4
33 4
31
44 16
33 13
17 36
290

17 4
33 11
33
33 1
33
44 55
190 6
50 33

24 22
44 40
44 52
44
44 12
90 6

90 14

Total Watts =

E 

9-23-eum

Total Watts
1200
1100
2300
0
0

9975
0

7830
0

7600
3225
0
860
132
0
704
429
612
0
0
0
68
363
0
33
0

2420
1140
1650
0
528
1760
2288
0
528
540
0

1260
48545

= 159618
1.064
LP

2011

412
D
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