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ground temperature and in—situ thermophysical parameters. Geological Bulletin of China,2021,40(10):1713-1719

Abstract: In recent years, geothermal resources as a new clean energy have begun to attract widespread attention.China is rich in shallow
geothermal energy resources, but exploration methods limit its large —scale development. Thermophysical parameter is one of the key
parameters of geothermal energy carrier, which determines the thermal energy transmission speed and the distribution of the temperature
field of the rock and soil. Therefore, shallow temperature measurement and in —situ thermophysical parameter tester based on
thermophysical parameters were used to acquire ground temperature and thermophysical parameters in the field tests. The one —
dimensional steady —state heat conduction theory was used to establish the geothermal field prediction model, and the lithological
measurement and generalized thermal physical parameters were used to predict the geothermal field distribution of the constant
temperature layer. The results show that the shallow geothermal field is greatly affected by the river water flow.The adoption of lithology
generalization and the measured thermal physical parameters resulted in almost the same prediction of the temperature field of the
constant temperature layer, indicating that it is very effective to predict the distribution of the temperature field of the constant
temperature layer by using the developed instruments and models.In addition, the method is convenient and fast, which can be used to
provide reasonable suggestions for the development and utilization of shallow geothermal energy, and it can be widely used in practical
projects.
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Fig. 1 Location of the study area
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Table 1 Shallow ground temperature survey results in the study area
L 5 01 02 03 04 05 06 07 08 09 10
1.5 m Hijk/°C 15.0 15.0 15.1 15.7 14.8 14.5 14.7 15.4 15.6 15.2
2.5 m HiiR/°C 15.3 15.2 15.4 16.0 15.1 14.7 14.9 15.7 15.9 15.4
1.5m SFHRAH W/(K-m) 0732 0927  0.689  0.652 0729  0.687 0813  0.837  0.779  0.955
25 m FRMAH W/ (K- m) 0801 0759  0.745  0.639  0.795  0.825  0.707  0.962  0.957  0.974
L = 11 12 13 14 15 16 17 18 19
1.5 m #i/°C 16.5 15.4 15.3 15.7 15.2 15.6 16.0 15.3 15.1
2.5 m i/ °C 16.8 15.7 15.5 16.0 15.5 15.9 16.2 15.6 15.4
1.5m SFMAK W/ (K-m) 0984 0968 1.080 0995 1.202  1.036  1.004 1.064  1.184
25 m FMAEH W/ (K-m) 1018 1306 1.125  1.030  1.529  0.995  1.087 1.027  1.064
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Fig. 2 Temperature contour of the study area at 2.5 m depth
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Fig. 3 Distribution of heat flow density in the study area at shallow layer
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Table 2 Average value of measured thermal conductivity in the study area

B/ m 3 4 5 6 7 8 9 10 11
Bt i #wt 508 S0 1518 0 w1 A 1% R 2 A 5%, e 9[99 518 5 e iRV 8
FREH W/ (K-m)  0.622 1.729 0.954 1.845 1.384 1.443 1.563 1.610 1.356
WREE/m 12 13 14 15 16 17 18 19 20
Bt VA1) w0 D) /([ w1 [ 18 w0 A 8,4 o w0 5,4 /6@ YD e w101 18 w9 Y )
FHAB W/ (K- m)  1.244 1.227 0.424 0.797 1.139 1.883 1.811 1.111 0.755
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Fig. 4 Predicted temperature contour of constant temperature layer in the study area
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Fig. 5 Predicted temperature contour of constant temperature layer with the participation of measured thermophysical parameters
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