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Analysis of Reasonable Smoke Discharge Capacity of
Lateral Key Smoke Exhaust System in Ultra-long Underwater Highway Tunnel
Zhang Yu
( China Railway Fifth Survey and Design Institute Group Co., Ltd, Beijing, 102600 )

[ Abstract]  The length of an underwater highway tunnel in Suzhou is 9km, and the maximum cross-section area of the tunnel is
about 142m?. The characteristics of long distance and large cross-section put forward higher requirements for the rational design of
the tunnel smoke exhaust system, and the rationality of the smoke exhaust is the premise of the rational design of the tunnel smoke
exhaust system. Therefore, this paper first used theoretical formula for calculation, and then used FDS numerical simulation method
to study the change law of smoke spread range, the temperature of smoke exhaust valve, flow rate at the smoke exhaust and smoke
exhaust efficiency of the tunnel lateral key smoke exhaust system when the fire load was SOMW and the smoke exhaust volume
were 220m?/s, 240m3/s and 260m?/s, respectively. The resulted show that there was no significant difference in smoke efficiency
and smoke spread range of the exhaust valve under the condition of SOMW fire of the ultra-long underwater highway side smoke
exhaust system under different theoretical smoke volume, and the temperature and flow rate at the exhaust valve were within the
required range. Both theoretical calculation and numerical simulation showed that The theoretical value of the reasonable exhaust
volume was 220m?/s and the design value was 260m?/s. Further, it would provide a scheme reference for the theoretical calculation
of the smoke output of the lateral key smoke exhaust system of the underwater long tunnel.
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Fig.4 Simulation results of different grid sizes
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Table 3 Smoke extraction efficiency analysis
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