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Japanese climatic conditions

* They range from severely cold to
hot humid.

* Profiles of energy consumptions
for different uses vary among
regions.
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factors of overheating in residential buildings
1. Solar heat gain
» Through windows and other openings (shading)
» Through roofs (insulation, vented cavity, reflectivity)
2. Thermal mass
3. Internal heat gain
» Lighting
» Electric appliances including refrigerators and TV sets
» Cooking
4. Natural ventilation
»Wind induced
»Buoyancy induced
5. Cooling equipment
»Fans
»Room air-conditioners
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factors evaluated in the Japanese building energy
code for residential buildings

Cooling energy use is calculated taking the following factors into
consideration:

1. Solar heat gain
» Through windows and other openings (shading)
» Through roofs (insulation, vented cavity, reflectivity)
2. Thermal mass
3. Internal heat gain
» Lighting
» Electric appliances including refrigerators and TV sets
» Cooking
4. Natural ventilation
»Wind induced
5. Cooling equipment
»Room air-conditioners 4
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Discharge coefficient of windows
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Wind pressure coefficient
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Examples of cooling energy calculation

F)
m
"-\-\_\_
R “12%—
EE 5 "
= 4 I |
(=]
o=
3
E
= 2 Bed rooms
5 1 W LDK
=
@ 0 T T
Without With Without With
Cross Cross Cross Cross

ventilation ventilation ventilation ventilation

Average Efficient &
efficiency air- fitted size air-
conditioners conditioners

Assumptions on the specifications of air-conditioners are;
Average: (LDK) Max output 5.8kW Rated output 5.6kW COP 2.91
(Bed rooms) Max output 3.05kW Rated output 2.5kW COP 5.09
Efficient & fitted size: (LDK) Max output 3.3kW Rated output 2.2kW COP 5.57
(Bed rooms) Max output 3.3kW Rated output 2.2kW COP 5.57
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Influence on the cooling load when the
cross ventilation is taken into account
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ooling load less than 60 W/m? decreases significantly ¢
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Thank you for your attention.
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