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ABSTRACT

Simulation experiments were carried out in the Environmental Wind Tunnel (EWT)
to understand the effect of potential traffic parameters (traffic volume, traffic speed and
traffic composition), on vertical spread of pollutants (o) in the near-field region of roadway
for different terrain roughnesses; under two typical near-field building configurations and
approaching wind directions. This EWT facility was developed and fabricated at IIT, Delhi
which is the first of its kind in India. A new model traffic movement system was also
designed and successfully made operational in the EWT. This system allowed to vary traffic
composition, speed, volume and wind-road inclination. In addition, it maintained ‘no slip’
boundary conditions, which was violated in the moving floor system developed by Ide et al.
(1987) and Kitabayashi et al. (1977).

Sixty-six hydrocarbon tracer experiments were performed to evaluate 6, in each of
the two building configurations, considered in the near-field of roadway for three terrain
roughnesses and two approaching wind directions of 90° and 60°. It was found that
heterogencous traffic composition significantly increased the o, relatively over a longer
downwind distances in comparison to homogeneous traffic composition. Spectral
observations made for typical heterogeneous traffic conditions, showed an increase in
spectral energy, due to vehicle induced effects relatively over a wider range of frequencies.
Comparison of experimentally observed longitudinal mean velocity with predictions of

modified multi-vehicle wake model of Eskridge and Hunt (1979), showed a close

agreement.
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The comparison of vertical spread parameter, o, obtained from the simulation
experiments carried out in the EWT, with corresponding field studies of Chock (1978) and
Rao and Keenan (1980) showed that experimental values were within * |5 % of field values.
It concluded that present simulation criteria, considered in the EWT, seemed to be realistic
to the field conditions for understanding the behaviour of o, for various traffic and terrain
conditions.

Artificial Neural Network (ANN) technique has been used as a simulator for
experimental data. It was found that ANN technique satisfactorily predicted o, for other

ranges of traffic parameters which could not be simulated in the EWT.
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