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Neural Network-Based Optimization of Air Conditioning Supply

Grille and Cabin Cooling Performance in Vehicles
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Abstract: A multi-objective optimized automatic design process is developed based on the airflow velocity
required for cooling performance in the passenger cabin. This process considers the airflow performance on
the driver’s side and the passenger’s side, focusing on the positioning of the grille vent blades. Based on CFD
simulations and a multi-disciplinary optimization design platform, the Latin hypercube sampling method is
used to generate sample points and construct the DOE matrix. A neural network-based proxy model is then
built to predict the blow-face airflow velocity performance parameters. The NSGA-III algorithm is used to
obtain the Pareto frontier diagram for the multi-objective optimization problem. The optimized grille blade
position increases the airflow speed by 109.1% on the driver’s side and by 137.5% on the front passenger’s
side. The reliability of the optimization results is verified through unsteady CIFD simulations and cooling

performance tests before and after the optimization.
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