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A Study on Passive Cooling Effect on Dwellings
Combined with Ground Cool Heat Resources and Ventilation

Qingyuan ZHANG, Tadahisa KATAYAMA, Tetsuo HAYASHI
Yoshitaka SHIOTSUKI and Jun-ichiro TSUTSUMI

The ground surface temperature in the crawl space in a dwelling building is lower in summer than the out-

door air temperature or the room air temperature by solar shading and water evaporation.

The earth ground

under the crawl space is available for the heat resources of passive cooling to combine with ventilation because

of the large heat storage capacity of soil.

The ventilation system, the sucked outdoor air into the crawl space

is cooled by contact with the ground surface and this cooled air is induced in the room and exhausted to the out-
door through the attic space, is proposed and examined in this paper.

Two test houses, one has the proposed ventilation system and other has ordinary attic and crawl ventilator,
are built and their thermal performances are compared in the experiments and predicted in the simulations to

analyze the effect of the proposed ventilation system for passive cooling.
proposed system is lower about 4C than that in the ordinary ventilation or the outdoor air.

The room air temperature in the
The passive cool-

ing force of the proposed system is estimated as 30kcal/m?h for the crawl area in mid summer.
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Fig. 2 Room plan of the model houses
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Fig. 5 Relation between indoor-outdoor pressure dif-
ference and air leakage of Model A and B
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Fig. 6 Air flow route in Model B
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Weather conditions and results of experiment No. 1
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Fig. 8 Weather conditions and results of experiment No.2
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