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Design of an Aquifer Thermal Energy Storage
System (I) : Isothermal Analysis
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Abstract

An isothermal analysis was conductde to develop the design tool of an aquifer thermal energy
storage system. Taejeon aquifer was chosen for the analysis, and the variation of FRE (Fluid
Recovery Efficiency) with respect to the aquifer natural velocity and thermal load were inves-
tigated. The analysis results were compared with those of ATESSS (Aquifer Thermal Energy
Storage System Simulator) and agreed within 2% of discrepancy. It is recommended, based on the
result of this study, that the system may be suitable for a large volume of hot or chill thermal
energy storage system, such as for district heating or cooling.
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Fig. 1 Schematic drawing of a chill aquifer thermal
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Tabel Input Parameters for the Isothermal Anal-

ysis
Regional X| —2 | =5 | =10 —15| —20
Velocity
(m/year) |Y| 0 0 0 0 0
injection| recovery
recovery period(day)
Flow Rate | 60 90 ’ 120
(/sec)  A| 4.45x2] 6.67x2| 4.45x2 3.34x2
"B (1334 % 2[20.02 % 2 13.34><2;10.01 2
Ji C 140.03 x 2160.05 x 2{40.03 x 2)30.02 x 2
Porosity 30%
Period Injection Storage Recovery
(day’ 90 0 60, 90, 120

*Cooling Load for A=Q/3, B=Q, C=3xQQ=3x
10° k] /yr
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