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Simulation of the Accidental Gaseous Pollutant Dispersion in
Dense Urban Building Blocks

ZHAO Fuyun, XU Ying, CHENG Jin, LIU Bao, LIU Kejun, WANG Hangqing
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to study the relationship between the diffusion of the accidental pollutant diffusion in urban
building blocks and the density of buildings and the location of pollution sources, a building model has been constructed
for seven regularly arranged urban block buildings with a density of 10%, 25% and 40% respectively, followed by
a simulation of the pollutant diffusion in different source locations by using a computational fluid dynamics (CFD)
software Fluent. The results show that the air flow in all directions of urban blocks performs the best with a small
building density. When the density of the block reaches a certain level, it will also promote the diffusion of the polluted
gas in the direction of flow, with the density of the building arrangement exerting a significant impact on the distribution
of pollutants. When the pollutants are located in the front of or in the middle of buildings, the best ventilation effect can
be obtained with a density of the middle buildings ( 4/=0.25) and a density of the low buildings ( 4=0.1 ) respectively.
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Table 1  Various working condition parameters

THL R % HREACE ARSI m @RI /m

casel 10 1 0.63 1.37
case2 10 2 0.63 1.37
case3 25 1 1.00 1.00
case4 25 2 1.00 1.00
case5 40 1 1.26 0.74
case6 40 2 1.26 0.74
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Fig. 2 Overall view of computational meshing
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Fig. 3 Model validation results
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