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Annual Operation Characteristic Analysis of Buried Pipe Heat Exchanger in Utility Tunnel
LiSiru Yuan Yanping Cao Xiaoling Sun Liangliang Xiang Bo
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] A two-dimensional unsteady heat transfer mathematical model of the buried pipe heat exchanger in utility tunnel is
established. Taking Xi'an in cold area as an example, the optimal combination of the buried pipe length and the pipe spacing in
utility tunnel is obtained by simulation calculation, that is, the pipe spacing is 0.75 m and the pipe length is 67 m. The result shows,
during the cooling period, the change range of heat flux of unit pipe is 170-210 W/m, while the change range during the heating
period is 125-170 W/m. The temperature variation trend of concrete roof, side wall and floor of concrete structure of utility tunnel
is not consistent. The closer the concrete is to the ground, the greater the influence of surface temperature on concrete is. During the
whole year's operation, the maximum difference between the outlet temperature of air in utility tunnel with buried pipes and that
without buried pipes is 1.3 C, It turns out that the long-term operation of buried pipes in the concrete structure has little effect on
the air temperature in utility tunnel, and has no effect on ventilation system in utility tunnel.
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Fig.3 The arrangement of different cabins
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Table 2 Soil temperature distribution of Xi'an in summer
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Table 3 The combination of pipe spacing and length
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Fig.15 Variation of air outlet temperature with time
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Fig.16 Variation of outer wall temperature of concrete

with time
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Fig.17 Variation of air outlet temperature with time
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