YRS AL A X o F R (8 A& F KR Vol.47,No.1
2026F 1 A Journal of Northeastern University ( Natural Science ) Jan. 2026

doi: 10. 12068/j. issn. 1005 — 3026. 2026. 20240133

F-=&E G5 EGS i & B EE

FEER, G OER R R, ARE
(1. ZRAbR= 4= pe, LT A 110819;
2. KUK T TA TR TR S8 kAR TR G, 7 B 110819)

i B BARTTE BT H AR R B ORI 1 A IR , Xl LB 1Al 16 568 20 3 1 R 48 (EGS) 72 T
AR IWERE . I, A SCHE T COMSOL (2 W U (i LR ) R A 1 I~ 45 5 B = R PR R S B A
IIHT T A I EGS SRAPERE AN . BUIZE AR EGS R PG it S BB A i, Herp 2
TTHK 73% , IR B A 5 27% s 15— — RAET R IF W BE S 500 m i SR PASCR e R AT
145. 5 °C s BEAME AU it PTHR T 1L Cl BE , (H Sx 45 R I A i . 3 A A ey A AL U sl % P A e B —
T —SRA Sy i A EL S P RLRE & 10— T PSR AU RE ARG d R R A, R — 1 — R Y 3. 14

X i TG IR AU ARG AR G RV RE s R
FESHES: TK 529 XHERARERRD: A XEHS: 1005-3026(2026)01-0145-08

Numerical Simulation of Thermal Flow Coupling in Well-
Rock Combined EGS

YU Ying-ying"*, DONG Hui'*, ZHAO Liang'*, XU Han-lu'""’

(1. School of Metallurgy, Northeastern University, Shenyang 110819, China; 2. Liaoning Engineering Research
Center of Process Industry Energy Saving and Low-Carbon Technologies, Northeastern University, Shenyang
110819, China. Corresponding author: DONG Hui, E-mail: dongh@mail.neu.edu.cn)

Abstract: Existing studies overlook the well-rock coupling process and deep wellbore heat transfer
effects, making it difficult to accurately evaluate the heat extraction performance of enhanced
geothermal system (EGS) in hot dry rock. To address this issue, a three-dimensional thermal flow
coupling model for well-rock combination based on COMSOL was developed, and the impact of
various factors on the heat extraction performance of the EGS was analyzed. The simulation results
show that the heat extraction process of EGS primarily relies on heat transfer through fractures and
wellbores, with heat exchange through fractures contributing 73% and that through wellbore
accounting for 27%. In a single injection and production mode, the best heat extraction occurs at a
500 m spacing between wells, with an outlet temperature reaching 145. 5 °C. Increasing the injection
flow rate raises the outlet temperature, but shortens the heat reservoir’s lifespan. Optimizing well
layout and flow heat transfer paths reveals that the single injection and production layout has a longer
lifespan and higher outlet temperature, while the single injection and four production mode achieves
the highest heat extraction, 3. 1 times that of the single injection and production.

Key words: hot dry rock; enhanced geothermal system; thermal flow coupling; heat extraction
performance; outlet temperature
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Fig. 2 Relationship of well-rock thermal flow coupling
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