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Development Potential and Environmental Benefit Analysis of Geothermal Medium—Deep

Buried Pipe Heating System in Capital Cities in Northwest China
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(Xi’an Center of China Geological Survey / Northwest China Center on Geosciences Innovation, Xi’an 710119, Shaanxi, China)

Abstract: In this paper, the current situation of heating and ambient air quality in the capital city of Northwest
China has been reviewed and comparatively analyzed. The results suggest that the traditional heating method is
one of the main factors affecting the ambient air quality in the region, while the use of geothermal clean energy
will help improve the ambient air quality. In recent years, a new type of geothermal development and utilization
technology “medium—deep buried pipe heating system” has emerged and is developing rapidly. But most of
the previous studies have focused on the research of surface heating system and heat transfer capacity of pipe
wells, and less on the research of geothermal resource storage and bearing capacity. In this paper, on the basis of
analyzing the scope of application of this technology, the geothermal resource conditions in the capital cities of
five northwestern provinces has been summarized, an appropriate method has been adopted to estimate the re-
coverable resources of geothermal resources in combination with the scope of urban construction, the prospects
and environmental benefits of promoting the use of medium—deep buried pipe heating systems in cities has been

analyzed, and the direction of subsequent research has been proposed.
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Tab. 1

Heating status of capital cities in Northwest China
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Tab.2 Annual average concentration of air pollution factors in each city (ug/m’)
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Fig. 1 Seasonal variation of 2021 air pollution factors in Xi’an
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Fig.2 Schematic diagram of mining model of deep geothermal

buried pipe
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Tab. 4 Stratigraphic characteristics of Xi’an depression
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Fig. 3 Distribution of geothermal gradient in Xi'an
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Tab. 5 Estimate of recoverable geothermal resources in Xi’an
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Tab. 6 Stratigraphic characteristics of Lanzhou Basin
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Fig. 4 Isograms of geothermal gradient in Lanzhou
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Tab. 7 Estimation of recoverable geothermal resources in

Lanzhou
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Fig. 5 Distribution of geothermal gradient in Xining
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Tab. 8 Estimate of recoverable geothermal resources in Xining

b I B B TH FR — SFXAR MM TF
43X AR 9% R Ak S B P 4
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3~3.5 3.24 22 0.71 1.02
3.5~4 5.40 21 1.13 1.62
4~45 7.56 25 1.89 2.70
>45 9.72 22 2.14 3.05
At 152 6.54 9.35

PIRAE A 56.10~57.78 mW/m’, S A 5 A 5
3.5 BEAFH

BE RS TR I, W /R A%,
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25 °C BRI TR S, SR A 1.3 Lfs, J& T [ i W 284 7
JiCHR by B 5 CREL I YT, 2007), 7E 3% 55 7K 3 TF 5 14
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Tab. 9 Analysis table of urban building heating
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Tab. 10 Emission reduction during heating period

per 100 000 m” heating area
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Tab. 11 Total table of carbon reduction and pollution reduction under different substitution rates of geothermal heating
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