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ABSTRACT: A one-dimensional numerical model coupled with parameter estimation is used
to predict the effective thermal conductivities of soil formations and borehole resistances from
in situ field test data. In this application a new method of using initial ignoring time (IIT)
obtained from error estimation is tried and turmed out to be successful in determining soil
thermal conductivities. This method is used for single-U and double-U borehole system. The
results of this method are compared and agreed well with those of existing software (GPM)
in the analysis of single-U borehole data. In the analysis of double-U borehole data this
method seems to be better in predicting soil and borehole properties.

Key words: Borehole heat exchanger(2o1& @3 &7]), 1-Dimensional model(1x+¥ 24), Ther-
mal conductivities of soil formations(X% %A %-&), Borehole resistances(2¢1&
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Fig. 1 Vertical borehole with thermal response
tester.
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Table 1 Parameters of two test boreholes

Borebole No.

Parameters

Borehole #1 (Single-U type)

Borehole #2 (Double-U type)

Bolehole diameter (m)
Bolehole depth (m)

Grout Bentonite
4432 kW

Average power (Q)

0.15 0.15

101.8
Bentonite-silica sand
7970 kW

U-pipe (PE pipe)

D,=00254m, D,=00339m
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Table 2 Estimated thermal conductivities and borehole resistances

Borehole No. k (W/m-K) R, (K-m/W)
IIT=0hr 3.134 0.263
IIT=425hrs 2.847 0.256
(Sizzlj‘ge t:;e) GPM 2.830 0262
Line source (IIT=12 hrs) 2.570 0.248
Average 2.845 0.257
IIr=0hr 2.267 0.123
Borehole #2 IIT=42hrs 2.363 0.127
GPM 2.063 0.169
(Double-U type) Line source (ZIT=10 hrs) 2.216 0.119
Average (excluding GPM) 2.282 0.123
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