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Research on the Ventilation and Heat Dissipation of the Utility Tunnel Built with the Subway Structure

YilJingfeng Deng Zhihui
( College of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract ] In order to study the internal ventilation and heat dissipation characteristics of the utility tunnel built with the
subway structure, the full-scale numerical simulation of the heating compartment-cable cabin of the utility tunnel is carried out by
using CFD numerical simulation software. The influence of different ventilation volume and different air temperature and different
convection heat transfer coefficient at subway side on the temperature distribution in cable cabin is analyzed. The results show that
the change of air temperature on the subway side has a significant effect on the uniformity of temperature distribution and average
temperature in the cable cabin; the change of convective heat transfer coefficient on the subway side has no obvious effect; the
increase of ventilation volume is conducive to the maintenance of cabin temperature and the uniform distribution of internal
temperature.
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Fig.1 Section drawing of the utility tunnel
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Table 1 Pipeline parameters
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Table 3 The main physical properties of various materials
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Fig.3 Grid independence verification diagram
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Fig.4 The proportion of heat transfer changes with the
Convective heat transfer coefficient
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Fig.8 The proportion of heat transfer changes with the

air temperature on the subway side
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Fig.10 Exhaust air average temperature graph
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Fig.11 The standard deviation of air temperature varies
with the air temperature on the subway side
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Table 4 Multivariate ANOVA results

[TIZ4F 7 i H R By F P (RN

XU 51.960 2 25.980 2470.834 0.000%*

HhER G 4.508 4 1.127 107.182 0.000%*

PRl S oY 0.017 3 0.006 0.523 0.672
W7 0.179 17 0.011

E: R=0.997; *p<0.05; **p<0.01
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