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Development of a Long-Term Thermal Energy Storage System (Part 1)

——Thermal Recovery Evaluation of Aquifer Thermal Energy Storage Using Numerical Simulation——

Kenji Mikoda
Hisashi Fujita

Kanji Sakai

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.
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