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A Proposal of an Air-Conditioning System Using Underground Heat Exchanger as
a Countermeasure for the Heat Island Problem and Its Evaluation
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Abstract

Hiroki Kasumi Hiroyuki Saruta Wei Xin Gu  Hiroshi Komiyama

(RFZAT1996F12A 4 B, ZEA19974 4 A158)

Heat liberated from the heat pump of the air-conditioning system is one of the biggest causes
of the heat island effect. For example in the Tokyo area at mid summer, the heat amounts to 40
% of the total energy consumption. This study first evaluated the capacity of the possible sinks
of the heat liberated from the air-conditioning system, which is available in the big city areas. It
was found that the underground is a promising candidate. A casestudy was carried out to evaluate
the feasibility of the system from the technical point of view, which showed that the size of the
heat exchanger was reasonable and the under of the heat exchanger was reasonable and the

underground temperature increase was moderate. An underground heat exchanging system is a
measure to be studied further for mitigating the heat island effect.
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