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ENHANCING HEAT TRANSFER METHODS OF EXISTING
GEOTHERMAL SINGLE WELL HEATING SYSTEM

Bu Xianbiao'”, Ran Yunmin'*, Li Huashan'”, Lei Junmin’, Wang Lingbao'”

(1. Guangzhou Institute of Energy Conversion, CAS, Guangzhou 510640, China;
2. Key Laboratory of Renewable Energy, CAS, Guangzhou 510640, China;

3. Guangdong Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China;
5. Lanzhou LS Energy Equip. Int’ | Engineering Co., Ltd., Lanzhou 730314, China )

Abstract: To answer the enterprise’ s concerns about heat transfer enhancement of geothermal single well and system

optimization, a mathematical model for heat transfer between rock and geothermal well is developed. The effects of thermal

insulation materials and temperature and velocity of injection water on the performance of heating system combined with

heat pump are discussed. The results show that: The extraction heat power increases from 516.62 to 543.92 kW when the

thermal conductivity of thermal insulation materials varies from 0.21 to 0.04 W/(m+K) ; The output power of heat pump can

be enhanced by reducing injection water temperature. The extraction heat power and output power of heat pump are
respectively 579.86, 550.82, 521.78, 492.74 kW and 796.70, 744.99, 694.38, 645.14 kW when injection water

temperature is 2.5, 5.0, 7.5 and 10.0 C; The thermal resistance of convective heat transfer of geothermal fluid in well is far

less than the conduction thermal resistance of rock. So, the flow rate of water has a very small influence on the heat transfer.

Keywords: geothermal heating; geothermal energy; thermal resistance; thermal insulation; single well; borehole heat

exchangers



