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Development and Test of Pre-drilling Thermal Probe in-site Test Equipment

LIU Yiping', CHEN Huazhi’, ZHANG Yong'
(1. China Energy Engineering Group Jiangsu Power Design Institute Co., Ltd., Nanjing 211102, China;
2. North China Power Engineering Co., Ltd. of China Power Engineering Consulting Group, Beijing 100120, China)

Abstract: In recent years, the development and utilization of shallow geothermal resources have made great progress. The
rapid and accurate acquisition of thermal physical parameters of rock and soil is an important prerequisite for the efficient
utilization of shallow geothermal energy. In order to improve the in-situ testing equipment for shallow geothermal energy
exploration, based on the working principle of pressuremeter and ground heat exchanger, a pre-drilling thermal probe in-
site test equipment is developed. The test equipment includes thermal probe, pressure control system, temperature control
system, integrated conversion control device and coaxial pressure pipe connecting pipeline. A three-dimensional heat transfer
numerical simulation model of thermal probe is established. Based on the principle of temperature dissipation, a test method
for the thermal conductivity of rock and soil with pre-drilling thermal probe is proposed. The thermal conductivity of dry sand
and saturated sand measured by the pre-drilling thermal probe is 0.495 W/m - °C and 0.833 W/m- °C , respectively, and that
of dry sand and saturated sand measured by thermal conductivity tester is 0.458 W/m - °‘C and 0.807 W/m- °C , respectively.
The relative errors of the two methods are 8.1% and 3.2%, respectively, the reliability of the pre-drilled thermal probe test
equipment and the principle of temperature dissipation to test the thermal conductivity of rock and soil is verified. The in-
situ test equipment can be used not only for thermal conductivity test of strata in geothermal energy exploration, but also for
thermal conductivity test of surrounding rock in underground rock engineering, and has a broad application prospect.

Keywords: shallow geothermal energy; pre-drilling thermal probe; in-situ test; thermal conductivity
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