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ABSTRACT: Installations of vertical boreholes for the ground source heat pump system are
expensive to install. One way to reduce the initial cost is to increase the specific heat ex-—
traction rate of borehole system. However, as the specific heat extraction rate increases the
temperature of borehole fluid decreases with the resultant lower Coefficient Of Performance in
Heating( COPH ) of heat pump system. The purpose of this study is to provide the basic in-
formations about the performance of heat pump system with the specific heat extraction rate
and soil thermal properties such as thermal conductivity and temperature. It is shown that the
specific heat extraction rate is the most important parameter for the ground source heat pump
system. To obtain the reasonable COPH value ( COPH >3) the heat extraction rate should be
about 25 W/m or less. Accurate measurements of soil thermal properties are also very impor-
tant to design the system properly. The effects of borehole thermal resistances are also ex-
amined in this study.

Key words: Ground source heat pump system(XFE 9 dHE A]2d), Borehole(R o £), Spe-
cific heat extraction rate(¥1 <€ &), COPH (A5 A+)
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Fig. 1 Borehole system.
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Table 1 Values of parameters of the system

Parameter Value

T, 8~20T

k 1~5W/m-K

pc 2160000 J/m*- K

7 0075 m

R, 0.1~0.3 K/(W/m)

L 100 m

Q/L 10~50 W/m
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Fig. 2 Temperature of borehole fluid with time.
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