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Abstract

The purpose of this paper is to study the effectiveness of a green roof by simple mathematical
model. The developed model simulates a green roof during the summer. The results explain and
support the claims in the literature such that effectiveness of a green roof depends on the climate
condition, and on the insulation condition of the roof. If insolation can not be reduced more than
60% by the shading effects of a green roof, more active measures than green roof seem
necessary. The analysis tools like presented in the paper is necessary especially to consider
climate effect, to design, and also to test green roof.
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Fig. 1 Schematic diagram of a simple roof
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Table 1 Properties of roof materials

U k pec o
Materials { w ] [ w ] J im?/s]
mQOC moc m30 m-/S
LW concrete' 0.1 m 5.30 0.53 1.08¢6 4.93¢e-7
insulation'” 0.0762 m 0.92 0.07 1.346¢-7
Perlite” 0.05 0.126¢6 1.365¢-6
. 0.845 (@) 0.169 2.206e-7
Green Roof Soil ™ 0.2 m
2.130 (b) 0.426 5.561e-7
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Fig. 2 Effects of solar heating and wind to cooling load under various roof materials
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Fig. 3 Effects of solar heating and wind to ceiling temperature under various roof materials
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