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Numerical Simulation of Standing Column Well Ground Heat Pump System
Part 1: Validation of the Numerical Model
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Abstract

Geothermal energy is gaining wide attention as a highly efficient renewable energy and being increasingly used for
heating/cooling systems of buildings. The standing column well (SCW) is especially efficient, cost-effective, and suitable
for Korean geological and hydrological conditions. However, a numerical model that simulates the SCW has not yet
been developed and applied in Korea. This paper describes the development of the SCW numerical model using a
finite-volume analysis program. The model, through hydro-thermal coupled analyses, simulates heat transfer through
advection, convection, and conduction. The accuracy of the model was verified through comparisons with field data
measured at SCWs in the U.S. and Korea. Comparisons indicated that the SCW numerical model can closely predict
the performance of a SCW. The numerical model was used to perform a comprehensive parametric study in the

companion paper.
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