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Operating 

Mode 
Geometry 

Wall 

Construction 
Occupant Behaviour Energy-Saving Devices 

1. Traditional 3. Baseline 6. c4-p4 12. Traditional-Occupied 15. Gemini-Occupied Shutters 

2. Gemini 4. Square 7. c4-p6 13. Gemini-Occupied  

 5. 90
o
 Baseline 8. c6-p4 14. Moderate-Occupied  

  9. c6-p6   

  10. c6-p12   

  11. c12-p6   







Rectangle Zone Upper Left Lower Left Lower Right Upper Right 

1 Perimeter (0, 8, 0) (0, 5.5, 0) (4, 5.5, 0) (4, 8, 0) 

2 Perimeter (0, 5.5, 0) (0, 2, 0) (4, 2, 0) (4, 5.5, 0) 

3 Perimeter (0, 2, 0) (0, 0, 0) (16, 0, 0) (16, 2, 0) 

4 Perimeter (16, 6, 0) (16, 0, 0) (20, 0, 0) (20, 6, 0) 

5 Perimeter (16, 7.5, 0) (16, 6, 0) (20, 6, 0) (20, 7.5, 0) 

6 Perimeter (4, 8, 0) (4, 7.5, 0) (20, 7.5, 0) (20, 8, 0) 

7 Perimeter not defined not defined not defined not defined 

7 Core (4, 7.5, 0) (4, 2, 0) (16, 2, 0) (16, 7.5, 0) 































 



















 















Window Surface Temperature Study

Core Window: Gemini Mode

exterior perimeter core

T [
o
C] -15 5 20

Material Thickness Conductivity Conductance

Thermal 

Resistance

Temperature 

Drop Across 

Layer

Temperature 

at Interface

l k C=k/l RT=1/C T=qTRT T

[m] [W/m
o
C] [W/m

2o
C] [m

2o
C/W] [

o
C] [

o
C]

20

Indoor surface  

coefficient 8.29 0.12 1.73

18.27

Glass 0.03 0.9 30 0.03 0.48

17.79

Argon 0.013 0.018 1.36 0.73 10.58

7.21

Glass 0.03 0.9 30 0.03 0.48

6.73

Indoor Surface 

Coefficient 0.12 1.73

5

 RT = 1.041129944 m
2o

C/W

U = 0.960494899 W/m
2o

C

qT = 14.40742349 W/m
2

Perimeter Window: Traditional Mode

Material Thickness Conductivity Conductance

Thermal 

Resistance

Temperature 

Drop Across 

Layer

Temperature 

at Interface

l k C=k/l RT=1/C T=qTRT T

[m] [W/m
o
C] [W/m

2o
C] [m

2o
C/W] [

o
C] [

o
C]

20

Indoor surface  

coefficient 0.12 4.42

15.58

Glass 0.03 0.9 30 0.03 1.23

14.36

Argon 0.01 0.02 1.36 0.73 27.03

-12.67

Glass 0.03 0.9 30 0.03 1.23

-13.90

Outdoor air film 

coefficient 0.03 1.10

-15

 RT = 0.951129944 m
2o

C/W

U = 1.051381051 W/m
2o

C

qT = 36.7983368 W/m
2
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Internal Gains Load Calculations for EnergyPlus Input

Calculate floor area of single-family homes and % of total residential floor area.

Floor Area 

[m2]

total residential 1545000000

single attached + detached 1197000000

% SF homes 0.774757282

Calculate energy use rate from average Canadian rate for single-family homes.

Energy Use by 

End Use [W]

Energy Use 

by End Use 

for Homes 

[W]

Energy Use 

Per Unit Area 

for Homes 

[W/m2]

appliances 5882166413 4557251260 3.81

lighting 2023084729 1567399625 1.31

water heating 11025494673 8542082280 7.14

Eliminate freezer from appliance energy use rate.

Energy Use by 

End Use [W]

Energy Use 

by End Use 

for Homes 

[W]

Energy Use 

Per Unit Area 

for Homes 

[W/m2]

refrigerator 1163749366 901623295.1 0.75

freezer 374175545.4 289895228.4 0.24

dishwasher 79274479.96 61418480.59 0.05

clothes washer 69761542.36 54048262.92 0.05

clothes dryer 957635717.9 741935245.5 0.62

range 960806697.1 744391984.7 0.62

other 2279934044 1766395502 1.48

3.57 appliances (adjusted)

Verify that calculated energy rate yields annual energy use.

Energy Use 

by End Use 

[J]

Energy Use 

by End Use 

for Homes J

Energy Use 

Per Unit 

Area for 

Homes 

J/m2

Back-Check 

Annual 

Energy Use 

[J/m2]

s/yr appliances 1.855E+17 1.43717E+17 120064724.9 120064725

31536000 lighting 6.38E+16 4.94295E+16 41294498.38 41294498

water heating 3.477E+17 2.69383E+17 225048543.7 225048544
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