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Numerical Simulation on the Effect of Air Curtain Inhibiting Pollutant

Invasion in Toll Booth
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Abstract: In view of the serious problems of poor air quality and pollution in highway toll booths, in order

to improve the working environment and ensure the health of workers, air curtain separation was used to restrain

pollutants from entering the toll booth. Using Airpak software, numerical simulation was carried out on the sup-

pression effect of air curtain under different air supply velocities and air supply angles. The results showed that

the air curtain played a role in improving the air quality in the toll booth. In the case of vertical downward air

supply, the inhibiting effect increased with the increase of air supply velocity. When the air supply velocity

reached 2.0 m/s, the increasing of air supply velocity had no obvious effect on inhibiting effect. When the air

supply angle was 0°, 5° or 10°, the air curtain had a better inhibitory effect. When the air supply angle in-

creased to 15° or 30°, the inhibiting effect decreased.
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Fig. 1 Diagram of toll booth physical model

and air curtain operation
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Fig. 2 Distribution of NO, mass concentration along Y

direction under two different conditions
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Fig. 3 Distribution of NO, mass concentration when
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Y =0.3 m and without air curtain( pdg/m3 )
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Fig. 4  Distribution of NO, mass concentration along

Y direction under different air supply velocities
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Fig. 6  Distribution of pressure at toll window under different air supply velocities( Pa)
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Y direction under different air supply angles
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