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Air exchange rates in buildings that are expected to be used as shelters during disasters
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Abstract: Air exchange rates were determined in the gymnasiums and rooms of two facilities in Tokyo that are to
be used as evacuation shelters in the event of a disaster. The equivalent air exchange rates in the gymnasiums were
0.067 /h and 0.035 /h when the windows were closed. The equivalent air exchange rates in gymnasium A increased
to 1.1 /h when the windows were opened and the ventilation system was turned on, and increased to 1.7 /h when all

the windows were opened 10 cm apart in gymnasium B.
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Fig.1 Picture of gymnasium surveyed in this study.
(A) Shelter A; (B) Shelter B.
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Fig. 2 Air exchange rates measured in
(a) Gymnasium A; (b) other room in Shelter A,
(c) Gymnasium B.
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