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Abstract

Investigation of the effective soil thermal conductivity(k) is the first step in designing the ground loop heat
exchanger(borehole) of a geothermal heat pump system. Another important factor is the borehole thermal
resistance(R,). Thermal response tests offer a good method to determine the ground thermal properties for the total
heat transport in the ground. The first step is measured for initial soil temperature. This is done by supplying a
only pump power into a borehole heat exchanger. They need to supply into water unload heat power more than
30 minutes. In this study, the initial soil temperature was found to analysis 14.1~16.0C, the ratio was 68.7%
represented. In this case of k, was 2.1~3.0 W/m.k, R, was 0.11~0.20 m.K/W. In this work, it is also shown that
the distribution of a soil thermal conductivity and borehole thermal resistance were on the influence of initial soil
temperature. And soil thermal conductivity was related with factors of equation by linear least square method,
borehole thermal resistance was on the influence of composite factors.
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Table. 1 Specification of borehole for In-situ testing

149m | 150~170 | 171~200 | 201lm
under m m over
Single Single Single Single
Type U-Pipe | U-Pipe | U-Pipe | U-Pipe
Size: Size: Size: Size:
30A 30A 40A 40A
Borehole | " 15 1 015 m | 015 m | 015 m
diameter
Bentonite | Bentonite | Bentonite | Bentonite
© Water | : Water | : Water | : Water
Grout :1:5. :1:5. :1:5. :1:5.
Conducti | Conducti | Conducti | Conducti
vity © 0.7 |vity : 0.7|vity : 0.7] vity: 0.7
W/m « K| W/m « K| W/m « K| W/m « K
Rate 7.6% 82.2% 10.2% 0%

E1e 2 Aol ALgHE AP § ol E100
o3 olge] AukA <l Acfeltt. o] ol
HH Hol& Aol 70m~200m & AF&-3F%

i 150m~170m Ake]7F 82.2% = W EFRLTE
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Fig. 2 Distribution of initial soil temperature

TF 2 oAM= A AEE HolEel sl
27228 ZHste] I BE o Y3 B4
AE el 28 BiEnkel o
S-gutete] A F 27]2XE 141°C ~15.0C
Abol 7} 383 %= 7HE Wekow, 151C ~
16.0°C AFel7F 35 % & YERH QAT o] 9F o]
S-gugle) AFx7)ees dubgo® 141
T ~16.0C 7} 68.7 %= A3k AN
A A TF AF27|2w7F 7P e
128C & YEidla A9L Y 3}
T Aottt A NETF AT =7

o ™ o ¢
S rlo J

40.0

—e—Spring —8-Summer
—&— Autumn

—-Total(%)

—o— Winter

& b & S 3 5 > > &
o A"& & &‘a’o & -a\"“Q> & &
S e RS Y &F
.é‘" o & X e@\» & +F
=) o
= &

Fig. 3 Distribution of local and seasonal by In-situ
testing in south korea
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Table. 2 Analysis of data at the same Initial soil temperature
by In—situ testing

Initial
Soil k R, b c Q/L
T(em)p. (W/m.K| (m.K/ W] (C) (c) (W/m)
C
2.1 0.143 | 2.73 3.00 72.0
2.29 0.141 2.14 6.221 61.6
14.0 2.79 0.114 | 1.80 7727 63.0
2.79 0.168 | 1.76 | 11.202 61.7
3.24 0.149 1.84 | 11.668 74.9
2.1 0.133 | 2.81 2.514 74.5
145 2.31 0154 | 217 7.527 63.0
’ 2.4 0.185 | 2.08 | 10.421 63.8
2.48 0.151 1.90 8.949 59.3
2.9 0.185 | 1.69 | 13.406 62.2
2.33 0.100 | 2.21 4.362 64.7
2.5 0.186 | 2.01 11.560 63.9
149 2.5 0.193 | 2.05 | 11.796 64.8
2.6 0185 | 1.92 | 12.075 63.4
3.17 0.173 1.28 14.30 51.1
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