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Abstract The performance of a geothermal heat pump system using carbon dioxide was investigated by the
steady-state cycle simulation program developed in this study. A parametric study was carried out in order to
investigate the effect of various operating conditions on the performance of the basic cycle without an
IHX(internal heat exchanger). The simulation program consists of several Fortran subroutines for simulating
indoor and outdoor heat exchangers, compressors, and expansion valves and Visual Basic subroutines for the
graphic user interface(GUI) consisted with pre-processor for input data and post-processor for the output data.
Refprop V6.01 was used for estimating the thermodynamic properties and equilibrium behaviors of carbon
dioxide. The simulation results were validated by comparing experimental data through a series of case studies.
The cycle simulation program developed in this work would seem to be a useful tool in optimizing and
establishing economical and efficient operating conditions in the CO, geothermal heat pump system.
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[Fig. 1] Influence of temperature on CO, physical
properties(P=8MPa)
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[Table 2] System operation conditions for case studies
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[Fig. 6] Comparison between experimental and simulation
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