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An Experimental Study on the Thermal Behavior of Aquifer Thermal
Energy Storage System
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Abstract

Experiments have been performed on the thermal behavior in a liquid saturated porous medium
in a system to simulate a single well aquifer thermal energy storage system. The principal
interests in this study are the combined effects of forced and natural convection. Significant
buoyancy flow due to natural convection is developed quickly as the temperature difference
between the injection and original aquifer temperature increases. Theoretical model under
simplified assumptions (called simple buoyancy flow model in this study) has been developed.
The results of this model agree well with the experiments. The effects of buoyancy flow on the
recovery factor are also examined in this study.
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Table 2 Test conditions
Test T, T, Flow rate Time (min)
number (c) (C) (m?®/sec X 10°) Injection-Storage-Production

T1 12.1 60.0 10.0 20-20-20

T2 18.2 44.0 10.0 20-20-20

T3 18.2 59.0 10.0 20-20-20

T4 18.4 85.0 10.0 20-20-20

Ts 12.1 32.0 10.0 20-20-20

Té6 12.0 59.0 10.0 20-0 ~-20

T7 12.1 45.0 10.0 20-0 -20

T8 18.2 47.2 5.0 40-0 -0
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