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Fig. 1 Air filter mesh
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Fig. 4 Pressure distribution of inlet section Fig. 5 3D airflow of air filter
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Fig. 8 Influence of structural parameters of air filter on air intake resistance
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Analysis on Air Intake Resistance of Automotive Air Filter

YUAN Zhiqun'?, HUANG Feijian', LIU Jinwu', XU Xi'an'

(1. School of Mechanical and Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China;

2. School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China)

Abstract: To reduce the air intake resistance of automotive air filter, a coupled numerical model of shell and filter ele-
ment was established by using computational {luid dynamics technique. The influence of the inlet and outlet structure pa-
rameters on air intake resistance was analyzed by orthogonal analyses method, and the relationship between the air intake
resistance and the mass flow rate was summarized. The reliability of the numerical calculation method is verified by the
experiment of flow rate versus pressure drop in the filter element. The results showed that the air intake resistance in-
creased at parabola trend with the increasing mass flow rate. Under rated flow conditions, the air intake resistance de-
creased with the increasing outlet area and the maximum drop was 37. 2% under load conditions. The air intake resistance
decreased with the increasing inlet and outlet fillet radius, the maximum drop was 16. 6% and 36. 2% under load condi-
tions.

Keywords: air filter; air intake resistance; structure parameters; computational fluid dynamics; numerical analysis
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