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Numerical Simulation of Ventilation and Smoke Exhaust Form in Cylindrical Underground Parking Garage
Peng Ting Yuan Yanping Yuan Zhongyuan Cao Xiaoling
( Mechanical Engineering of southwest jiaotong university, Chengdu, 610031 )

[ Abstract ] Underground garage provides solutions to the urban parking problems, but its fire safety problem needs more
attention. Ventilation and smoke exhaust is one of the most important means to improve the air quality, fire prevention and control
of underground garage. However, the underground parking garage lacks relevant design specifications, and there are few references
for its ventilation and smoke exhaust system. Therefore, according to the structural characteristics of cylindrical underground
parking garage, and the fire characteristics with natural ventilation. This paper designs three ventilation and smoke extraction
systems: top smoke exhaust system, the smoke exhaust system of parking spaces at the same height as fire source, and the smoke
exhaust system with one smoke outlet. And this paper chooses star-ccm+ as software for calculation. By comparing the smoke
concentration, temperature distribution in the garage and the thermal radiation of surrounding vehicles under different smoke
exhaust systems, a better smoke exhaust form is determined. Therefore, it can provide some reference basis for the improvement of
relevant garage design specifications.
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Fig.1 Plane graph of cylindrical underground garage
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Fig.22 Thermal radiation value of 6-2 vehicles
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Fig.23 Thermal radiation value of 6-7 vehicles
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Fig.24 Thermal radiation value of 5-1 vehicles
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