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Feasibility Analysis of Spray Cooling for Long Highway Tunnel
Liu Qingping Feng Lian

(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]  For long highway tunnels, due to the large distance of longitudinal ventilation and the heat generated by driving
vehicles accumulates in the tunnel, so that the air temperature in the direction of tunnel ventilation increases continuously, which
may affect the driving safety. In this paper, a three-dimensional temperature field model of a long highway tunnel is established
with reference to a tunnel in Jiangsu Province. Using FLUENT software, the temperature field distribution of the long tunnel under
normal operation ventilation is simulated and analyzed. On the basis of this, the calculation of relative humidity of air is added, and
the temperature field of tunnel ventilation is simulated by using DPM (discrete phase model) of Fluent. The results show that spray
cooling can effectively control the temperature rise in the tunnel.
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Table 1 Air temperature standard of highway tunnel
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Fig.1 Tunnel physical model
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Fig.2 Heat dissipation per unit length in tunnel under
predicted traffic volume
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Table 2 Ventilation parameters of South line of tunnel

under traffic volume in different years
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Fig.3 Temperature distribution of tunnel air along the

length direction
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Fig.4 Main layout of spray nozzle arrangement
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Fig.5 Left side view of spray nozzle
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Fig.6 Distribution of temperature field in longitudinal

direction before spraying
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Fig.7 Distribution of temperature field in longitudinal

direction after spray
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