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Numerical analysis on blowing-suction cleaning flow field between subway rails
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(1. School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China;
2. School of Energy and Power Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract; To improve the dust collection efficiency of sweepers, the computational fluid dynamics method was
applied to simulate the blowing-suction cleaning flow field. Influence of structural parameters on cleaning effect was
analyzed combined with the gas-solid two-phase flow model. The multi-objective orthogonal test method based on
weight matrix analysis was used to optimize the position parameters. Results show that when the width of the blow
mouth was less than 0.93 of the width of the suction mouth, it is beneficial for improving cleaning efficiency with
the increase of the width of the blow mouth. When the height of the blow mouth was more than 0.92 of the height of
the suction mouth, the cleaning efficiency was improved with the increase of the height of the blow mouth, but the
mean velocity near the ground and the outlet velocity of the blow mouth were reduced, which was not conducive to
blowing up the dust. When the inclination of the blow mouth was 20°, the inclination of the suction mouth was 20°,
the distance between the blow mouth and the suction mouth was 700 mm, and the height from the two mouths to the
ground was 20 mm, the cleaning performance of the blowing-suction cleaning method was optimal. The airflow
velocity was high near the ground in the blowing-suction cleaning flow field, where the airflow moved from the blow
mouth to the suction mouth and the direction was close to the ground. There was no secondary pollution caused by
the leakage of the airflow. The inclination of the blow mouth and the inclination of the suction mouth had the
greatest influence on the cleaning performance, followed by the distance between the blow mouth and the suction
mouth, and the height from the two mouths to the ground had the least effect.

Keywords : blowing-suction cleaning; area between rails; computational fluid dynamics; gas-solid two-phase flow ;

orthogonal test; weight matrix method
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Fig.3 Influence of width on evaluation indices
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Tab.1 Table of factors and levels
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3 1 3 3 3 79.45 40.49 98.88 0.51 0.87
4 1 4 4 4 110.88 19.22 99.16 0.08 0.56
5 2 1 2 3 49.83 47.21 98.86 5.28 0.68
6 2 2 1 4 59.79 49.88 98.82 2.29 0.72
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8 2 4 3 2 146.32 51.32 98.69 0.11 0.63
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13 4 1 4 2 50.48 18.38 99.14 1.90 0.63
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