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[ Abstract ]

promoted by many regions in China. In order to study its heat extraction performance and its influencing factors, COMSOL Multiphysics

Medium-depth coaxial geothermal wells, as an efficient way to utilize geothermal energy, are now being vigorously

was used for modeling and orthogonal experimental analysis. The results show that the effects of all influencing factor on the heat
extraction from geothermal wells are listed in the following order: ground temperature gradient, inlet flow rate, thermal conductivity of
the backfill material, inlet temperature, and thermal conductivity of the inner tube. When designing geothermal wells, it is necessary to

consider multiple factors to determine the optimal operating conditions. The radial temperature influence range of geothermal wells is

about 10 m, which is a reference for the arrangement of multiple wells in the same area.
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Fig. 1 Schematic diagram of a medium-depth

coaxial cased geothermal well

1.3 SEEBERBFENY

T COMSOL Multiphysics H7 F A 14 34 5 it
TALER (i BhBE k-FERCR o) HEAT e AR5 B3t
B, B A LSRRI SO R M
S8, BARBE I 1 Fk 2 R,

®1 HESH
Table 1 Well parameters

28 e
AR /m 2 500
AR /m 2 700

A4S /m 50
P& M/ mm 110

NAEBEIE/mm 13
HMEHME/ mm 177.8
HMEREJE/mm 9.19
Bl A FHEL BE/ mm 100

®2 MRMESH

Table 2 Material property parameters

- ?EJE/3 tt%fﬁ/_l E’F%it]?@’z/l
(kgem™)  (J-kg™-K7') (Wem™ -K™)
PEFRIK 1 000 4200 0.62
W 7 850 2 300 0. 40
SN 7 850 400 44.50
[m] A 6 2 000 2200 1.80

S T DX T G o A & BRG BA, A EIX
IR EE N 15 °C, Ml A B 25 °C/km, AR
BERA FR A, T R AR A
1.4 M1gXIHD REBIGIE
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Fig. 4 Validation of simulation results
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Table 4 Orthogonal experimental results of factors affecting

heat extraction power

TH K% AT
A B c D E Z=H /KW

1 1 1 1 1 1 1 372.9
2 1 1 2 2 3 3 492.5
3 1 2 1 3 3 2 544.6
4 1 2 3 1 2 3 337.3
5 1 3 2 3 2 1 394.5
6 1 3 3 2 1 2 290. 3
7 2 1 1 3 2 3 556.7
8 2 1 3 1 3 2 506.0
9 2 2 2 2 2 2 483.2
10 2 2 3 3 1 1 416.8
11 2 3 1 2 3 1 550.9
12 2 3 2 1 1 3 336.7
13 3 1 2 3 1 2 491.1
14 3 1 3 2 2 1 535.5
15 3 2 1 2 1 3 441.2
16 3 2 2 1 3 1 514.8
17 3 3 1 1 2 2 424.4
18 3 3 3 3 3 3 564.8
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Table 5 Heat extraction power range analysis

SiH BT/ kW
A B C D E
K, 24320 29547 2890.7 2492.0 2348.9
K, 2850.2 2737.8 27127 2793.6 2731.6
Ky 2971.9 2561.7 2650.7 2968.5 3173.6
k, 405.3 492.4 481.8 415.3 391.5
k, 475.0 456.3 452.1 465. 6 455.3
ky 495.3 426.9 441.8 494.7 528.9
R 90.0 65.5 40.0 79. 4 137.4
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Table 6 Heat extraction power variance analysis

HE BEEHFM  AME By F1H 2
A 26 728.0 2 13364.0  36.2 ok
B 12 916.6 2 6458.3 17.5 sk
C 5173.4 2 2586.7 7.0 ok
D 19 365. 8 2 9682.9 26.2 ok
E 56 766. 9 2 28383.5 76.9 sk
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Fig. 6 Outlet temperature and heat extraction power versus

operating time under the optimum working condition
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