Energy-efficient building

Improved Windows for Cold Climates




Alm of research project

Investigation of



Net Energy Gain




The Net Energy Gain




Net Energy Gain

Based on reference house




Climate of Greenland
Divided into two zones:
 Zone 1 South of the Arctic Circle
° Zone 2 North of the Arctic Circle
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Danish Climate

Heating season:
24 September to 13 May




Net Energy Gain Diagram

Net Energy Gain for vertical windows in reference house for

Net Energy Gain [KWh/m2] Greenland zone 1
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The g-value is multiplied by the shadow factor of 0.7 before it is used in the diagram

Windowtype 1 U =1.61W/m2K g=0.46 E =-76 kWh/m2
U=0.97 Wm2K ¢g=0.54 E =83 kWh/m?2

Window type 4




Window types

The energy performance was evaluated for 9 different windows

Type 1 and 2
Typical frame profile of Wood. Width 10 cm
Standard low energy glazing

Type 3
Slim frame profile of Wood. Width 5 cm
Standard low energy glazing




Window: types

Type 6. Typical Finnish window. 1 + 2 ¥ f S S ¥

Wood + aluminium. Frame width 11 cm Type 7. Typical “Passivhaus” window
PVC + PU-foam. Frame width 13 cm

Low-E glass

Low-E glass coating

Ar gas laver

SPACIA

Al spacer
Sealing material




Results

Glazing Frame Window Net energy gain
148 x1.23 m
Ug g Width | Us Y Utot Jtot Eret Eret Eref
Dk Zone 1l | Zone 2
Type |W/m°K m W/m°K_|W/mK _ |W/m°K Kwh/m” | kwh/m® | KWh/m”
1 1.28 0.63 10.10 1.30 0.128 1.61 0.46 -56 -76 -116
2 1.17 0.63 10.10 1.37 0.047 1.34 0.46 -32 -26 -57
3 1.15 0.67 10.054 [1.33 0.034 1.27 0.58 -2 41 18
4 0.93 0.58 [0.025 [149%*) |- 0.97 0.54 18 83 70
5 0.93 0.58 |0.025 [1.49%*) |- 0.97 0.54
0.49**) |0.0**) |45
6 1.01 0.60 |0.11 1.32 0.040 1.20 0.43 -23 -10 -36
7 0.70 0.52 10.13 0.75 0.030 0.79 0.33 -6 16 0
8 0.70 0.43 10.10 1.30 0.05***) 10.99 0.31 -39 -33 -57
9 0.72 0.51 10.055 [2.71 - 1.03 0.43 -9 18 -2




Net energy gain in Greenland

Net energy gain. Greenland Zone 1 Net energy gain. Greenland Zone 2
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Net energy gain in Denmark

Net energy gain. Denmark
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Window With Positive Net Energy Gain
Type 3

* Energy glazing with low iron glass
« Warm edge




Window With Positive Net Energy Gain
Type 4

Extra slim frame profile of 2.5 cm.
Fibre glass reinforced polyester.

Three layers of glass.
Two hard low-e coatings
Air Air Air gabs sealed but micro ventilated
Air pressure neutralized through
= -

tubes with filters to outside

Non-sealed air gabs in glazing — longer service life




Net Energy Gain Diagram

Net Energy Gain for vertical windows in reference house for

Net Energy Gain [KWh/m2] Greenland zone 1
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The g-value is multiplied by the shadow factor of 0.7 before it is used in the diagram
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Simulations In BSim 2002

Energy consumption for heating and ventilation
were determined for the windows used in typical
houses In Greenland and Denmark
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Energy consumption in Greenlanad

Based on heating of building with the window types

Building simulations performed in BSim 2002

Zone 1l Zone 2

Type Utot tot Heating  Solar gain Venting Heating Solar gain Venting
W/m°K kKWh/year kWh/year kWh/year kWh/year kWh/year kWh/year
1 1.61 0.46 11427 3016 =247 14751 3324 -200
2 1.34 0.46 10744 3016 =275 13930 3324 -230
3 1.23 0.58 10024 3830 -558 13254 4107 -460
4 0.97 0.54 0488 3578 -498 12434 3956 -462
5 0.97-0.49 0.54-0.0 9294 3536 -498 12090 3896 -459
6 1.20 0.43 10455 2872 -252 13580 3166 -210
7 0.79 0.33 9830 2204 -136 12811 2426 -113




Energy consumption in Greenlanad

Heating demand, House A, Zone 1 Heating demand House A, Zone 2
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Energy consumption Denmark

Building simulations performend in BSim 2002

Utot Qtot Heating Solar gain Venting
Type W/m°K kWh/year kWh/year kWh/ year

1.34 0.46 5274 1891 -136
1.23 0.58 4401 2705 -423
0.97 0.54 4032 2373 -344
0.97-0.490.54-0.0 3949 2349 -353
1.20 0.43 4836 1901 -162
0.79 0.33 4093 1582 -131

Heating demand, House B, Denmark
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Conclusion

 Itis possible to develop windows with positive net energy
gain in cold climates
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