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Numerical Simulation on Dispersion and Deposition
of Particles Within A Street Canyon

HUANG Yuandong, LIN Xiaoyu, ZHAQ Shufu

(School of Environment and Architecture , University of Shanghai for Science and Technology » Shanghai 200093 , China)

Abstract: The airflow and particle deposition within an isolated street canyon were studied
numerically. In the numerical simulation, the low or medium wind speed (3,5,10 m/s) as well as
the high wind speed (20 m/s) were adopted and particles with the diameter in the range of
0.01~10 pm were considered. The airflow fields, particle trajectories and particle deposition
efficiencies on various building surfaces and on the street floor were all obtained. It is revealed
that. the particle deposition efficiency on the street floor is obviously higher than that on building
surfaces; the deposition efficiencies on the leeward and windward walls, building roofs and on the
street floor are all insensitive to the particle size under a fixed wind velocity and insensitive to the
wind velocity under low or medium wind speed; on the windward wall and the road surface, the
particle deposition efficiency under high speed is apparently greater than that under low or medium
wind speed, whereas on the leeward wall and the building roofs the particle deposition efficiency
under high wind speed in obviously lesser than that under low or medium wind veloccity; the
deposition efficiency on the leeward wall is greater than that on the windward wall under low or
medium wind speed whereas the deposition efficiency on the leeward wall is lesser than that on the
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windward wall under high wind speed.

Key words: street canyon; particles; deposition ; dispersion; computational fluid dynamics simulation
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Fig.1 Schematic diagram of street canyon and

the computational domain
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Fig.2 Flow velocity vector fields under

different wind velocities
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Fig.3 Trajectories of particles under different

wind velocities
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Fig.4 Particle deposition efficiencies on different solid surfaces
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