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Pipe Distance Optimization of Geothermal
Resource Heat Pump in Cold Region

XIA Caichw, ZOU Yichuan , ZHANG Guozhu

(Key Laboratory of Geotechnical and Underground Engineering of the
Ministry of Education, Tongji University. Shanghai 200092, China)

Abstract: In order to prevent freezing damage to tunnels in
cold regions. tunnel heating system with geothermal resource
heat pump was introduced for the first time at Linchang tunnel
in Inner Mongolia Autonomous Region of China. Finite
element method (FEM) was employed to analyze the process
of heat exchange. First, the thermal properties of rock mass
was inverted by calculating initial temperature field. Then, a
heat flow function was obtained which is fitted with the heat
flow calculated by the experiment data, and a transient
heating analysis was made. A comparison between the
numerical and experiment temperature proves that the
accuracy requirement can be met. Finally, the distance
between pipes was optimized by this method, and the most

economic distance between pipes ranges from 0.5 to 0.8 m.
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Fig.1 Schematic view of the tunnel heating

system with heat pump in cold regions
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Fig.2 Experimental system of rock-soil thermal response test
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Fig.3 Scheme of heat exchanger and temperature

sensors (unit: cm)
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Tab.2 Comparison of temperatures
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