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Numerical simulation studies on airflow and pollutant
dispersion in street canyons with void decks

REN Sugi, HUANG Yuandong, CUI Pengyi
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To explore the influence of the structure of buildings with void decks on the airflow and
pollutant dispersion in street canyons, CFD (computational fluid dynamics) numerical models validated
by the wind-tunnel tests were employed by considering four aspect ratios (H/W) and three configurations
of buildings with void decks. The results show that the increase of H/W is not conducive to the
dispersion of pollutants in the street canyon without any void decks. Compared with the street canyon
without any void decks, the structures of building with void decks observable improves the air quality in
street canyons. The structure of buildings with void decks on both sides is more propitious to the
dispersion of pollutants in the street canyon than the structure of building with a void deck on one side,
and the dilution effect of the structure of upstream building with a void deck on the pollutants in the
street canyon is better than that of the structure of downstream building with a void deck. The pollutant
concentration in the street canyon with void decks at buildings on both sides is reduced by more than
90%. Therefore, the structures of buildings with void decks significantly enhances the airflow in the area
near the ground and improves the air quality in street canyons.
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Fig.9 Dimensionless concentration distributions inside street canyons with void decks when H/W=1
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