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Analysis and Optimization of Air Inlet Water Quantity Using the
SPH Method
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Abstract: Due to factors that the wiper swing frequency does not match the structure of the water-guiding
channel and the air conditioning (AC) external circulation inlet, some vehicle models under rainy conditions
experience water droplets or even water flow entering the AC system through the inlet, leading to the
unpleasant odors from the air conditioning, and even water leakage into the passenger compartment, causing
serious perceived quality issues. By employing the SPH method considering wiper movement, body posture,
and the effects of airflow conditions, the paper uses PreonLab software to simulate a vehicle in rainy
scenarios to address the water management issues. By adding a baffle at the position of the AC external
circulation inlet, the entry of the rainwater into the AC system is significantly reduced, and this solution is
verified through the real vehicle tests under rainy conditions. The proposed method can find and rectity the
unreasonable flow path designs for vehicles in the rainy scenarios during the development stage without
relying on real vehicle tests. The method can also be applied to other performance quality control of vehicle

water management, such as wading and rain pollution.
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