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Investigation and evaluation of shallow geothermal energy resources in key
areas of Chengdu

LI Qiang, ZHANG Ji’, CHEN Sihong, TANG Jizhang, PU Wenbin

(Sichuan Research Institute of Geological Engineering Survey, Chengdu 611032, China)

Abstract: In order to achieve carbon peaking and carbon neutrality, shallow geothermal energy as an energy-saving and
environmental-friendly energy, its exploration and utilization should be strengthened urgently. Based on the field thermal response
test and the pumping and recharging tests, hydrogeological and thermal physical parameters were obtained, and the suitability
evaluation of shallow geothermal energy in Chengdu was carried out by using the analytic hierarchy process. The estimated
evaluation of shallow geothermal energy heat capacity, heat exchange power and resource potential were obtained. The measured
average formation temperature above 200 m in the study area of Chengdu is 18.59-19.76°C, and the average thermal conductivity of
the formation is between 1.89-3.12 W/m-'C. The shallow geothermal energy in Chengdu is suitable for the development of
groundwater and ground source heat pump system. The area of suitable area accounts for 16.36%, the relatively suitable area
accounts for 19.72%, and the unsuitable area accounts for 63.92. Except for the abandoned Mangniu Mine area, all areas are suitable

and relatively suitable for the development of ground source heat pump system. The total cooling power of shallow geothermal
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energy in summer is 1.19x10” kW, and the cooling area is 1.98x10° m’. The total heating power in winter is 1.48x10" kW, and the

heating area is 1.57x10° m’. It is estimated that the development of shallow geothermal energy in Chengdu can save 1.69 million tons

of standard coal per year, and reduce the emission of various types of waste gas pollution by about 4.25 million tons. The effect of

energy saving and emission reduction is remarkable.

Key words: Shallow geothermal energy; field test; fuitability zoning; fesource evaluation; Chengdu
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Table 1 The plane distribution of Quaternary strata in the study area
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Fig.1 Hydrogeological Map of Study Area
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Table 2 Geothermal physical parameters of field thermal response test
P 5 5 Hb )5 4 AiE S E IR R (T FIMAH (WmC)

1 ZK16 18.95 1.89
2 ZK18 19.62 2.27
3 ZK19 18.59 2.01
4 ZK20 19.5 2.7
5 ZK21 T 5 A B 4 DU R T 6 A R 202 2.15
6 ZK22 19.9 2.95
7 X8 18.86 2.14
8 X9 18.94 3.41
9 X111 18.9 2.13
10 ZK01 19.26 227
11 ZK02 18.65 2.53
12 ZKO03 19.58 2.34
13 ZK15 19.18 2.04
14 ZK17 19.15 2.75
15 ZK23 AWK, E#10~20 mb LK, 18.7 2.72
16 ZK24 THNLR B e s R 19.22 2.72
17 7ZK25 19.15 2.76
18 ZK26 19.35 3.06
19 X1 18.47 2.45
20 X7 18.82 3.52
21 X112 18.79 2.62
22 ZK10 19.73 2.23
23 ZK11 20.12 1.49
24 ZKI2 N M X AR U R RN M 19.76 1.88
25 ZK13 19.68 1.3
26 ZK14 19.45 1.56
27 ZK04 18.8 3.35
28 ZK05 18.71 271
MR IR K U B 2 . .
30 ZKO07 ) ) 19.25 3.14
31 ZK08 19.69 2.44
32 ZK09 19.71 33
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Table 3 Statistical table of pumping and recharge test
H#¥RRmS SAKEBEE (m) PFHEWEERZL (n)  BAAHAKE (sm)  [BER (sm) #EXWK
H41 12.5 89.00 2.388 1.978 0.829
H42 12.5 99.68 2.360 2.000 0.847
H33 28 84.18 3.883 3.544 0.913
H34 28 87.68 4.067 3.752 0.923
H46 8.5 78.09 1.609 1.217 0.757
H37 14.1 109.49 2.643 2.093 0.792
H38 15.2 139.04 2.577 2.545 0.988
HO5 19.97 149.45 2.158 1.004 0.465
H32 245 88.74 3.814 2.705 0.709
H31 24.5 83.82 3.444 2.537 0.737
H30 25.1 132.90 3.187 2.833 0.889
HO09 28.06 235.83 5.720 5.362 0.937
HO03 17.7 175.40 2.494 2375 0.952
HO8 28.06 237.24 6.525 6.244 0.957
H27 245 131.80 3.274 3.162 0.966
H28 24 134.90 3.169 3.105 0.980
H29 25.1 136.30 3.230 3.184 0.986
HO2 18 122.60 2.530 2.509 0.992
H44 11.8 91.16 2.268 0.745 0.328
H43 11.4 99.93 1.976 0.696 0.352
H47 15 70.43 2.197 0.839 0.382
H48 15 76.10 2217 0.848 0.383
H45 9.8 97.88 1.843 0.776 0.421
F4 HLHEARYMHESBFEHES
Table 4 Average value of physical properties and thermophysical parameters of rock mass
2 B AR = pragye : ‘ﬁi%r%gjﬁz - :
#HFE (Wm'C) Py R (mYs) Fe#ZE (Jkg T
i+ 0.98 0.30x10° 1724.40

RS & 1.07 0.85x10™ 410.20

FR ¥t 1.19 0.83x10°° 724.37

41 b 0.69 0.66x10™ 448.52

b R B9 £ 1.23 0.79x10°° 231.59

e 1.79 0.71x10° 1068.71

ki R e 1.35 0.64x10° 878.88

B TR D R A 1.53 0.67x10° 839.57

- R e 1.13 0.50x10°° 827.26

e 1.56 0.67x10° 802.85

b = 1.60 0.92x10°° 758.99

T8 R 1.33 0.54x10°° 939.38

R R 1.25 0.57x10° 823.88
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Table 5 Comprehensive weight table of each factor
W AKHLIR AR R G o R R R R G
A& SR BLE K=& ZEA BLE
KR 0.0599 bp A ) R 0.1735
KB H K EE 71 0.276 4 R K A7 35 R 0.054 6
K E HEERE 0.2887 H R K K 0.068 8
bR K A7 R 0.0795 SR 0.2158
TIKEBIERE 0.1590 PN 0.2158
R 7K KR 0.068 3 146 R 0.1079
R KA 0.068 2 W IR 0.054 5
B 1 4 AF 0.1089
H6.65%10™ KI/°C; Hiy HL4EF Hby 5 P 335 BT X RN 454 0,=Dxnx107 (10)
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Fig. 6 Suitability zoning map of shallow geothermal energy resources development and utilization in Chengdu
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Table 6 Summary of calculation results of shallow geothermal energy heat capacity in Chengdu
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Table 7 Analysis of energy conservation and emission reduction of shallow geothermal energy resource utilization in

Chengdu
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Fig.7 Comparison of total heat transfer power of
groundwater and ground source heat pump system in
Chengdu
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