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Table 1 Hermophysical parameters of typical samples in each layer

HJZ JEE /m Ak EHlgeem® PREF/W-(m-K)! Y HEH/mm? s HEREST - (kg K)™!

30 TH+ 1.60 0.63 0.35 1809.33

60 AR RS 1.80 1.41 0.85 1 669.50

540 WA 2.18 3.15 1.96 1 608.85

=14 394 b 228 3.25 1.80 1807.56
170 b A 2.37 242 0.90 2691.52

TR 406 D A 2.19 2.18 0.89 244336
290 NeAD R et 227 241 1.11 2177.68

240 R A 2.31 2.66 1.06 2509.03

HE 210 WA 2.06 2.89 1.22 2365.09
160 b 2.18 3.66 1.75 2095.78

2 MRAE
2.1 JRIFFBHAR F1 MK

Bkse 1 AT AR R A R g — B
(] A AR | 1T KT, AT 03 Y BBCRAR BE  AR T
RN R GE 2 A IR 2 Wiy, I R IUARBE ) it
AL AR A IR | HE T IR A
Bl R IR A T AT 2R B R
HEA N

Q=c-G-At (2)

A, Q HHREE W ie KBy LS 1/ (kg -
K) ;G A kefs; Ac A3 HE | H7KIE2E(E,
Ko
22 BAAAEM

ARYEAERAUAS ] CFD (Computational Fluid

Dynamics ) #4413 ANSYS Fluent $447,
221 JUfa[ B e A%

R PR AS UL 285 AN R L R st /)N i 2k
FL, AR R A I B 5 R AU L R
INEE AR | BREL T 150 m A2 AR T Ak
AT RS K D7 K 500 m, B 300
m, 5 2 650 m, eI AEREAS TR A A E N
Kl 3 s,

R 5375 AR S5 74 A6 it 4% #aH330 CFD
KU 3 Ftzs o X S )2 A& Y 1EA T T
AN B ECR h TR AT T AR ARG B
PEFARTED, Z XA T T —E R
g | [l I T AR T PRSI, XI5 TS Fiw
s EE R R AR | LR 2, AR B A 2R

- 621 -



T REERETR

2024,42(5)

(a) VB RS A T

150 my 200 m_ (150 my

2500 m
2650 m

R100 m ———{R250

(b) I F Y

()P A1

il
Il
[l

(d) RS AR AT

PRI EL

FIGH K

{[E2¥/S

() kIt PR AR AT

3 EERNTEE Mg 5

Fig.3 Computational domain and mesh of the simulation model
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Table 2 Grid independence verification
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Table 3 Physical properties of the deep U-shaped

borehole exchanger
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Fig.5 Comparison and error of inlet and outlet water temperature between experiment and simulation
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Table 4 The water temperature, flow rate and heat extraction

capacity under heat extraction tests

SRRV 8§ 16 24 32 40 48 56 T2
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Fig.7 Temperature map of of the deep U—shaped heat exchanger and its surrounding rock
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Heat extraction capacity and heat—affected radius of deep
U-shaped borehole heat exchanger in Xi’'an

Han Yuanhong', Zhang Yuping', Zhang Tinghui', Liu Jun®, Xue Yuze'
(1.Key Laboratory of Coal Resources Exploration and Comprehensive Utilization, Ministry of Natural Resources,

Xi"an 710021, China; 2.School of Human Settlements and Civil Engineering, Xi"an Jiaotong University, Xi’an
710049, China)

Abstract; Deep —borehole heat exchangers (DBHE) is currently recognized as the most
environmentally friendly way to exploit geothermal energy. The deep U —shaped borehole heat
exchanger is a new type of DBHE which is being explored. Heat extraction capacity and influence
radius are the important problems in the process of popularizing this technology. Based on the
measured parameters of ground temperature and thermophysical properties, the heat extraction
capacity and influence radius of the 2 500 m deep U-shaped borehole heat exchanger are analyzed
by the way of in—situ test and numerical simulation in Caotan area of Xi'an. The results show that
the sustainable heat extraction power of the heat exchanger in 30 years is closed to 750 kW, with
an average linear meter of 144 W; The attenuation degree and range of wall rock temperature
increase with the increase of heat extraction power; The influence radius of the deep U—shaped
borehole heat exchanger are different at different depths, and the deep stratum is larger than the
shallow stratum as a whole; The influence radius of the 2 500 m deep U-shaped borehole heat
exchanger with the heat extraction rates of 750 kW can greater than 100 m after work for 30 years,
and there is a certain degree of thermal interference between the inlet well and outlet well of the
Deep U-shaped borehole exchanger.

Keywords: geothermal energy; deep U —shaped borehole heat exchanger; heat extraction

capacity; heat—affected radius
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