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Abstract — Line source method of borehole system assumes the entire surrounding medium is uniform. However,
thermal properties of grouting region are considerably different from those of surrounding soil. In this study we
investigate the effect of grouting materials on the solution of line source method with the aid of numerical analysis.
This numerical model generates the temperature of borehole fluid with which line source solution can be obtained.
Then this solution can be compared with input condition of numerical model. The results of this comparison show
that thermal conductivity and borehole thermal resistance of line source solution are approximately 86% and
91% of the input condition of numerical model. Chart method is developed in this study to find the numerical
input conditions (thermal conductivity and borehole thermal resistance) from the line source solution. Thermal
response test of test borehole is conducted, the results of which are approximately consistent with the Chart
method. Thermal property changes of grouting materials on the line source solution are also examined.

Key words : Line source method, Borehole, Effective soil thermal conductivity, Borehole thermal resistance
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Fig. 1. Borehole with thermal response tester.
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Table 1. Values of parameters used in the numerical model.

1 (pCp)g (p(?p)S Q L T, Tre
(T) (MI/m? + k) (MI/m? + k) (kW) (m) (m) (m)
15 3.9 2.0 6.5 100 0.075 0.019
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Table 3. Factors affecting the results of line source solution.

Case (G), (G, R, k,. k k% R%
(MIIm?. K) (MJ/m?.K) (m.K/ W) (W/m.K) (W/m.K) (%) (%)
1 3.9 2.0 0.15 1.45 3 86 91
2 3.9 2.0 0.07 3 3 91 87
3 2.0 2.0 0.15 1.45 3 95 99
4 2.0 2.0 0.07 3 3 98 99
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