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Thermal Response Property of Grout Materials from In-situ Test
and Temperature Variation of Ground Heat Exchanger

Kap-Duk Kim, Soung-Ju Lee*’, Yeo-Sang Yun
JB Enertek Institute of Technology

ABSTRACT: The objective of this report is to determine the difference of thermal
response that grouted two different materials, and compare the simulation result of the
length of total ground heat exchanger length that using the ground thermal conductivity.
And also to know heat exchange variation of ground heat exchanger temperature that
measured with various test depth. The result shows that the test hole grouted with
water permeable material got better thermal response than grouted with water
impermeable material. However, with consideration of ingnore for the initial 12 hour
data, the test hole grouted with impermeable material has larger thermal conductivity
than the other. By former thermal conductivity, simulated data by engineering program
shows only 3.4% difference or less. This result shows that ground thermal conductivity
i1s not the main variables for the design program of ground heat exchanger. At the
cooling or heating mode, base on the depth of -150m, the ground heat exchanger has
best temperature at -90~-60m and than getting worse because of entering water heat
exchanged with leaving water in the same hole.
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(a) Test hole-1 (b) Test hole—2
Fig. 1 Geo thermal test hole-1, hole-2.
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Fig. 2 Schematic of in-situ thermal response
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Table 1 Summary of in—situ thermal response tests.

Test hole-1 Test hole-2
Test hole filling material Bentonite slurry - 150m Eﬁg&%ﬁlitﬁdﬁlﬁl&w B 15(%21
Test hour(h) 48.0 48.0
Initial ground temperature(C) 16.1 16.0
Mean flow rate(lpm) 40.83 40.62
Mean power input(kW) 10.18 10.46
Total heat input(Mcal) 420.23 432.79
Mean Temperature difference(C) 354 3.63
EWT of 12 h later(C) 28.7 26.4
EWT of 24 h later(C) 30.0 274
EWT of 36 h later(C) 30.3 28.3
EWT of 48 h later(C) 31.0 28.6
Line SI 12h ~ 48h data 1.576 1.698
e SOPe 6~ 48h data 1.832 1.805
conductivity | g ~ 48h data 2.949 3.073
Designed | 12h ~ 48h data 6,609 6,676
total length
by GLD(m) 6h ~ 48h data 6,333 6,767
AR 45
a0 e 40
36 = FLOW(Ipm} 3
30 /—I/J"';“:—_ e 30 /’__.—-—*“"' ——FLOW(Ipm}
25 / g, 25 [/—J—"'f —LWT()
20 20 —EWT(C)
15 m——AT) 15 HEAT(kW)
10 10
50 ﬁll 8I 1I2 WIB 2IO 2‘4 2I8 3I2 3l6 4‘0 ﬁllil a8 50 il 3 12 16 20 24 28 32 36 40 44 43
Elapsed Time{Hour) Elapsed Time(Hour)
(a) Test graph of hole-1 (b) Test graph of hole-2
Fig. 4 Test result graph of temperature and power input, flow rate at time
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Fig. 5 Line slope of average temperature at Ln time (from 12h ~ 48h)
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Fig. 6 Line slope of average temperature at Ln time (from 6h ~ 48h)
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