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Fig.1 Three types of horizontal well coaxial borehole

heat exchangers
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Table 1 Structural parameters of the last 10 m of

the horizontal section
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Table 2 Material property parameters
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Fig.3 Boundary conditions and meshing of horizontal well

coaxial borehole heat exchanger
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Fig.4 Grid independence and calculation step size selection
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Fig.7 Turbulent kinetic energy cloud diagrams and vorticity
diagrams of three types of heat exchangers at the bottom of
the hole (from left to right: Ol type, 10 type, and 101 type)
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Fig.8 Temperature distribution cloud diagrams of three types of heat exchangers
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Research on heat extraction characteristics of jet coaxial borehole
heat exchanger

Guo Zhiyuan', Fu Biwei'?, Zhang Si'
(1.School of Mechanical Engineering, Yangtze University, Jingzhou 434023, China; 2.Key Laboratory of Oil &
Gas Equipment of the Ministry of Education, Southwest Petroleum University, Chengdu 610550, China)

Abstract: In order to improve the efficiency of geothermal energy extraction in the high—temperature
zone at the bottom of the well, a jet—type coaxial borehole heat exchanger is constructed for horizontal
geothermal well extraction. Based on the finite volume method, a three —dimensional numerical
simulation model of the horizontal section near the bottom of the well is established, and the flow and
temperature fields of the Outside—in and inside—out type (OT), Inside—out type (I0), and Jet inlet
(IOI) coaxial borehole heat exchangers are compared and analyzed, so as to reveal the mechanism of
the injection heat exchanger to strengthen the heat transfer. The results showed that the use of the 101
type heat exchanger increased the turbulent kinetic energy of the fluid and formed vortices, which
improved the efficiency of geothermal heat extraction. By comparing the heat extraction performance, it
was found that the Nusselt number increased with the increase of mass flow rate, and the Nusselt
number of 101 type was higher than the other two by 18.33%~32.48% and 5.33%~18.84%, and the friction
coefficient decreased with the increase of mass flow rate; under the same mass flow rate, the thermal
enhancement factor of 1O type heat exchanger was higher than the other two by 9.13%~13.58%, 3.61%~
10.24%, and the average extraction temperature and average extended metre heat exchange are always
the highest among the three. The results provide a theoretical basis for the efficient extraction of coaxial
borehole heat exchanger in horizontal geothermal wells.

Keywords: horizontal geothermal well; coaxial borehole heat exchanger; thermal performance;

thermal enhancement factor
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