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Numerical Analysis of the Dispersion Characteristics of Vehicular Pollutants in

Exhaust Plume Under Idle Condition
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Abstract: The £-€ eddy dissipation model was used for the numerical simulation of the dispersing characteristics of vehicular exhaust
plume under idle condition. The simulated results match very well with the experimental results. The effects of the initial emission
concentration, exit velocity, exit direction and crosswind intensity were investigated parametrically. The initial pollutant
concentration can increase the local concentrations but the pattern of dispersion remains the same. The exit velocity can increase the
momentum of the jet, resulting in a deeper penetration downstream. The exit angle has stronger influence on pollutant dispersion than
both initial pollutant concentration and exit velocity. Crosswind shows a significant effect on the dispersion of the exhaust plume also.
It can divert the plume to disperse in the same direction of the wind with limited penetration in the downstream direction.
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Fig. 2 Comparison of CO3 concentration betw een the experimental data and simulated results
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Fig. 3 Distribution of CO concentration under different initial CO emission concentration
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Fig. 4 Distribution of CO concentration in the section y=z for downstream distances of 6 m and 10 m
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Fig. 5 Distribution of CO concentration under different exit velocities
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Fig. 7 Distribution of CO concentration under different tailpipe exit direction
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