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STUDY ON THE FIELD MEASUREMENT METHOD OF ROCK
THERMAL CONDUCTIVITY

JIANG Hai
Shandong Zhengyuan Geological Resources Exploration Co., Lid., Jinan 250000, China

Abstract: Thermal conductivity coefficient, as one of the important physical parameters of rock, is of great significance
in geothermal energy development and geotechnical thermal engineering application. The current test method requires
the collected rock samples to be processed in the laboratory. The transportation and processing can damage the rock
structure and affect the water content. It needs a complex test process, and yields inaccurate results. This study
proposes a new test method to obtain the thermal conductivity coefficient of rock on site. The contact surface between
rock surface and probe is filled with thermal coupling agent to reduce thermal contact resistance during the test process,
and the field thermal conductivity test is carried out with the aid of the thermophysical property tester. The optimal ratio
of thermal coupling agent is determined by the comparison experiment of preparing thermal coupling agents by fully
mixing different amounts of thermally conductive silicone grease and copper powder. The experiment shows that the
application of thermal coupling agent can effectively reduce the thermal contact resistance between probe and rock
surface, and improve the test precision. Moreover, the thermal coupling agent itself has little effect on the thermal
conductivity coefficient of rock. The research results can provide reference for obtaining thermal conductivity coefficient
of rock accurately and conveniently in the field.
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Fig. 1 Pores in sandstone formed by grinding
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Table 1 Thermal conductivity coefficient of common

conductive fillers
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Table 4 Preparation of thermal coupling agents
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Fig. 2 Thermal coupling agents
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Fig. 4 Schematic diagram of test process

a— L F G4 77 (without thermal coupling agent); b—45 F#fl5 57 (with thermal coupling agent)
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Table 5 Test results of the thermal conductivity coefficient

for siltstone
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Table 6 Test results of the thermal conductivity coefficient
for limestone
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Table 7 Test results of the thermal conductivity coefficient
for quartz sandstone
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Table 8 Test results under the effect of thermal
coupling agents
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Fig. 6 Comparison of test results of various thermal conductive adhesives
a—5 — 2SI (Type 1 thermal conductive adhesive); b—255 “FEFHIL (Type 2); 2 =R (Type 3); 1—HIAER (rough surface); 2—F
LT (flat surface) ; 3—HUEEF M +100:30 FHHE-S H (rough surface with 100:30 thermal coupling agent); 4—HUREF M +100:40 S HHE 4 7 (rough
surface with 100:40 thermal coupling agent); S—HUESZ [fi+100:50 SHHE 47 (rough surface with 100:50 thermal coupling agent)
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