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Study on Performance Simulation of Heat Exchanger in Middle and
Deep Geothermal Well

YUAN Andong, TANG Wenlong, WANG Lijuan, WANG Haitao

( School of Environment and Energy Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: Taking Handan area in northern China as an example, a downhole coaxial heat exchanger ( DCHE ) model was established
by Fluent software for the mid—deep geothermal energy wells, and the effects of thermal conductivities of soil and inner pipes, the flow
rate and inlet temperature of circulating fluid on the heat transfer performance of DCHE were simulated. The results show that as the
thermal conductivity of soils and rocks increases from 1 W/ (m * K) to 9 W/ (m « K) , the heat transfer volume of the heat exchanger
increases about 324. 53%; as the thermal conductivity of inner pipes increases from 0. 5 W / (m +K) t04.5W/ (m - K) , the
heat transfer volume of the heat exchanger decreases about 40. 37%; as the circulating fluid flow increases from 10 m*/h to 50 m*/h, the
heat transfer volume of the heat exchanger increases about 103. 92%; and as the circulating fluid inlet temperature increases from 5 °C
to 15 °C, the heat transfer volume of the heat exchanger decreases about 23. 14%. Therefore, middle—deep geothermal energy should
be developed in areas with relatively large geotechnical thermal conductivity, choosing inner pipe with small thermal conductivity and
downhole heat exchangers with large circulating flow, and keeping the circulating fluid inlet temperature in outer pipes low.

Keywords: fluent; middle and deep geothermal energy; heat transfer performance; heat exchange volume
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