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Numerical Simulation on Characteristics of Crankle Air Filter
Used in Locomotive

LIN Xiu-li', CAO Ya-ping', DONG Si-jing”, LIU Jing-xian'

(1. School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China; 2. Datong
Saicheng Locomotive Equipment Co. , Ltd. , Datong 037038, China. Corresponding author; LIN Xiu-li, E-mail;
linxiuli@ mail. neu. edu. cn)

Abstract: The influence of channel width, crankle angle and crankle number on the pressure drop
of crankle air filter used in locomotive was studied. The characteristics of crankle air filter under
higher flow velocity ( =5 m/s) was analyzed emphatically. The results show that the pressure
drop of filter with 16 mm channel width increases fast under higher air flow velocity. The pressure
drop decreases 36% if the channel width increases 25% under 6.5 m/s air flow velocity for
16 mm and 20 mm channel width filter. The change of crankle angle affects the pressure drops
obviously under higher air flow velocity. The pressure drop decreases 40% when the crankle
number decreases from 3 to 2, and the channel thickness decreases about 29% .
of high wind speed and low pressure drop, the geometrical parameters of the filter can be designed
according to the research results, and the crankle filter can be used as the first stage of multi-stage
filtration.
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Fig. 1 Schematic diagram of crankle air filter
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Fig. 2 2D geometric model of crankle air filter
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Fig. 3 Velocity cloud field under inlet velocity of 5 m/s
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Fig. 4 Pressure cloud field under inlet velocity of 5 m/s
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Fig. 5 Comparison of simulation and test results
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Fig. 6 Pressure drop characteristics under different
channel width of 37°three crankles air filter
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Fig. 9 Pressure drop characteristics under different
crankle number
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