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The positioning of the capture tunnel for tire wear particles
based on fluid dynamics

DONG Jianan, HUANG Haibo', CHANG Xiangdong, ZHANG Tao, JIAO Runnan
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: Tire wear particles are the non-exhaust emission of vehicles, which have great potential threat to the
ecological environment. In this paper tire wear particle-wheel-vehicle model was built based on both injection
method and the R-R model for particles distribution. The maximum position of wind distribution between the
tire and wheel covers was investigated utilizing reliable k-¢ turbulence model. 15 kinds of capture cases for
entrance and exit positions and their capture ratios were explored. The results show that the qualities of fine tire
wear particles entering the gap between the rear wheels and tire covers are greater than that near the front wheels.
The capture ratio increases with the lower entrance position and higher distance from the exit to the entrance.
The capture ratio reaches maximum to 56.32% when the entrance position is at /=297 mm and exit position is
at L=600 mm. The capture ratio is beyond 40% and 35% when the entrance position is at /=297 mm and exit
position is at L=600 mm, respectively.

Key words: tire wear particle; capture ratio; capture tunnel; entrance
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