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A Study on Thermal Conductivity Properties

of Ground Heat Exchangers for GSHP systems
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Fig. 1 Grain Size Analysis of Sand
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Table 1 Particle Diameter Information of Sand

Effective Diameter  D,, (mm) 0.62
Average Diameter D, (mm) 0.87
Uniformity Coefficient C, 1.52
Curvature Coefficient C. 0.96
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Fig. 2 Cement Grout Samples
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Table 2 Thermal Conductivity of Cement Grouts

I 0 0 1.0 0.87 1.07
I 25 0 10 1.25 2.12
m 0 0.2 1.0 0.43 0.83
v 1.0 0.2 10 0.68 1.38
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Fig. 3 Comparison of Thermal Conductivities
at Wet and Dry Conditions
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Table 3 Thermal Conductivity of Bentonite Grouts

Thermal 1.78

I 0 1.5
Grout 85 +0.01
I Thermal : s 3.07
Grout 85 ' +0.18
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Fig. 5 Comparison of Thermal
Conductivities for Bentonite Products
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Fig. 6 Injection of Cement Grout
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Fig. 7 Thermal Test Results for Bentonite
Grout
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Fig. 8 Thermal Test Results for Cement

Grout
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Fig. 8 Thermal Test Results for Developed
Cement Grout
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Table 4 Thermal Respose Test of Grouts

nggu?f Cement Bentonite | Developed
Thermal
Test 2.95 W/mK | 2.90 W/mK | 3.58 W/mK
Results
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