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Performance Analysis of Ground Thermal Conductivity by Ground Heat
Exchanger
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ABSTRACT: The objectives of this paper are to estimate the ground thermal conductivity
by ground heat exchangers in two different places - Chooncheon and Wonjoo, and to
analyze the effect of ground thermal conductivity on the ground thermal diffusivity and the
size of the ground heat exchanger. In Chooncheon area, a single-U type HDPE pipe (25mm
diameter) with borehole diameter of 150mm, length of 150m is installed. In Wonjoo area, a
single-U type HDPE pipe (40mm diameter) with borehole diameter 150mm, length of 200m is
installed. It is found that the ground thermal conductivities are estimated as 2.69 W/m’C and
2.99 W/m’C in Chooncheon and Wonjoo, respectively. It is also found that the ground heat
exchanger size is reduced by 86% with 25% increase of ground thermal conductivity, and
increase by 11.8% with 25% decrease of ground thermal conductivity.
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Fig. 1 Schematic diagram of the experimental
unit,
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Table 1 Parameters and Experimental errors

Experimental
Parameters
errors
System temperature, T +0.2°C
Power, P +3.0%
Water flow rate, m +2.0%
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Fig. 2 Variation of inlet and oulet temperature
of the GHEX by Chooncheon.
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Fig. 4 Variation of inlet and oulet temperature
of the GHEX by Wonjoo.
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Table 2 Experimental results

Case | Casell

(Chooncheon| (Wonjoo
area) area)

Borehole dia. D 150[mm] 150[mm]
Borehole depth L 150[m] 200[m]

Grouting material silica sand+bentonite

Test duration, 38hrs 48hrs
Injected heat rate,
M Qea e ooe3rwl | 5057IW)
Thermal 2.69 2.99
conductivity k [W/m’C] [W/m°C]

T T
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Fig. 5 Log time - temperature plot with
equation.
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Fig. 6 Thermal Diffusivity vs Thermal
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