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Abstract
 We have developed a three-dimensional numerical simulation program for long-term thermal 
energy storage in a confined-aquifer. The program objectives were to clarify the mechanism 
of heat transfer in underground water and to obtain a technique to predict thermal energy 
storage in the concerned aquifer. The program was calculated using finite-difference 
methods and cartesian coordinates. This three-dimensional program calculates the under-
ground water flow and free thermal convection, making it possible to trace an area of warm 
water in a confined -aquifer. This was previously examined through heat storage 
experimental results in Mobile, Alabama (Moltz et al, 1983). As a result of the numerical 
simulation analysis, the following points were made clear : firstly, the storage of 
groundwater in a stagnant, confined aquifer is effective for heat transfer, and secondly, 
the underground water flow velocity, injection volume, and thickness of an aquifer have a 
great influence on the storage effects.
概要
　被圧帯水層への長期蓄熱において地下水中の熱移動現象を明らかにし，蓄熱効果の予測技術を開発
する目的で3次元シミュレーションプログラムを作成した。計算方法は直交座標系の差分法解法であ
り，3次元モデルなので地下水流や自然対流を考慮した蓄熱塊の挙動の追跡を行うことができる。シ
ミュレーションプログラムの妥当性については，アラバマ州モービルで行われた温熱蓄熱実験結果（
Moltz他，1983）と比較して確認した。シミュレーション解析の結果，帯水層蓄熱では蓄熱塊が長期
間保持されるため，停滞性の強い被圧帯水層で蓄熱効果が高いことや，地下水流速，注入水量，帯水
層の厚さなど蓄熱効果を左右する諸因子の影響の大きさが明らかになった。
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