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Development of Empirical Model for the Air Pollutant Dispersion

in Urban Street Canyons Using Wind Tunnel Test

SeongKyu Park’ - Shin-Do Kim - Heekwan Lee*

Department of Environmental Engineering, University of Seoul
*Department of Civil and Environmental Engineering, University of Incheon

ABSTRACT : Modeling techniques for air quality are useful tools in air quality management. Especially, the air quality in urban area is
significantly influenced by local surroundings such as buildings and traffic. When considering the air quality in a street canyon, which is
usually formed by a series of consecutive buildings and a street, currently available air dispersion model have a number of limitations to predict
the air quality properly.

In this study, it is aimed to propose an empirical model for the air quality in urban street canyons. A series of wind tunnel tests, followed
by statistical analysis, were conducted. In conclusion, it is found that a wide street canyon and a perpendicular external wind to the street
canyon are beneficial to achieve an enhanced air quality in street canyon environment. The model prediction using the proposed model also
shows reliable correlations to the wind tunnel test results.

Key Words : Urban Street Canyon, Vehicle Emission, Air Pollutant Dispersion, Wind Tunnel Test, Street Canyon Model
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Fig. 1. Schematic diagram of a typical urban street canyon.
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where, ¢ : Rate of tracer gas flow in the street canyon
(mg/m - s)

Uu : Roof level wind speed of street canyon(m/s)

Us : Constant that accounts for the additional air
movement induced by vehicle traffic(empirical
value = 0.5 m/s)

x  : Horizontal distance between the receptor and
the center of the nearest traffic lane(m)

z : Height of the receptor(m)

hy : Constant that accounts for the height of initial
pollutant dispersion(empirical value = 2 m)

K : Empirical constant(7)

H : Height of the canyon(m)

HB : Height to width ratio(H/B = 1)
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where, W : Width of the canyon(m)
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where, C" : Dimensionless normalized concentration

Cy : Measured concentration in the wind tunnel(g/m3)
H. : Height of street canyon(m)

W, : Width of street canyon(m)

U, : Gradient wind velocity(m/s)

Q : Line source emission rate(g/s)
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