%535 2 W WOk ML 2025 4E 2 65

doi:10.3969/j.issn.1005 — 0329.2025.02.009

g RSt iR H iR E R o g K /=
i 1 B 5 i

& HLARELE B, I3%RR°
(1. RHHAATF AR T, THE 30030052, KHSREEA S MR ORI I ARBEF b, KT 3003845
3. RUER IR ARERTAOR R M8 A 500 %, KT 300072)

& E WK B R R T R R A B R R S R, ST T LM AR AR S AR AR | R A PR
2 (FVM) XF AR A XIS A IR AT, O S IR 45 AT Xt G, ABGAIE AT 3 0 (R R Rk v . 4%
HRU, 5HPVKIB T T O L, SIHZIEEE A 400 m, BHHEE R 10107 m/s, B AYTE  HKIR2ZE AT KERERL
FECE S HIEE T 5.5 CHI16.22%; 9B TR 10x107 /s, FUEJZIEEEE H1 50 m 4N EE 600 m i, AHLARIYISP-1 207 3
Hethim g T 81.929% ; AR 600 m B, [A]HICHHHbLZ R B 52 2838 5] 99.43% ; M HROK ¥ T ok 3 AR A T2 L B T s fin
SERTE T RIS A RE RN IR K AT . WFSR 25 R0 P R M A A A M AR N I R G AGE T T R
SEBR TR PR AL T B S

KR DU FHIRAS KB A BUE TR B R A s i e

FE S K S TKS2 ERFRARAD : A

The influence of thermal reservoir seepage on the heat exchange performance and stratum

temperature recovery in medium-deep borehole exchanger systems

GU Wei', CONG Peide!, LI Bo', MA Jiuchen?"?
(1.Tianjin Geothermal Development Corporation, Tianjin 300300, China;2.Research Center for Efficient Utilization Technology of
Geothermal Energy, Tianjin Chengjian University, Tianjin 300384, China; 3. Key Laboratory for Efficient Use of Low and Medium
Grade Energy , Ministry of Education of China, Tianjin University, Tianjin 300072, China )

Abstract:In order to investigate the impact of thermal reservoir seepage on the heat transfer characteristics of medium—-deep
borehole heat exchanger (MDBHE ) , a transient heat transfer model for both the inside and outside of the borehole was established.
The finite volume method (FVM) is employed to calculate the transient temperature in different regions inside and outside the
borehole, and the results were compared with field test data to validate the accuracy of the proposed model and algorithm. The
results show that compared with the condition without geothermal water seepage, the scenario with a thermal reservoir thickness
of 400 m and a seepage velocity of 10 x 107”7 m/s showed an increase of 5.5 °C in the temperature difference A T between the
inlet and outlet of the pipe and a 16.22% improvement in the average energy efficiency coefficient E. Additionally,when the
seepage velocity is 10 x 1077 m/s and the thermal reservoir thickness increases from 50 to 600 m,the average heat transfer power
per unit buried depth ¢ during the heating period rises by 81.92%. Furthermore,with a reservoir thickness of 600 m,the stratum
temperature recovery rate during intermittent periods reaches 99.43%. The calculations demonstrated that as the thermal reservoir
seepage velocity and the thickness of the thermal reservoir increase, there is a corresponding enhancement in the heat exchange
performance of the MDBHE and in the temperature recovery rate of the stratum. These findings provide theoretical support for the
efficient operation and practical engineering application of MDBHE in complex geological conditions.

Key words:medium-deep borehole exchanger;water-rich geothermal reservoirs;heat transfer;numerical calculation;seepage

process; heat exchange performance
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