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Optimization of intake port based on STAR-CCM+

WANG Dong, LIU Xiangdong*

School of Automotive Studies, Tongji University, Shanghai 200092, China

Abstract; In order to improve the efficiency of intake port design and shorten development time, a steady-state
parameterized model of gasoline engine intake ports is established based on the STAR —CCM + intake port
optimization design method. The Sherpa optimization algorithm in STAR—-CCM+ Design Manager is used for
multi-objective optimization with the goal of maximizing the y-tumble ratio and the mass flow rate of fresh air
entering the combustion chamber. The simulation results of the optimization scheme indicat that there is a clear
trade-off competition relationship between the y-tumble ratio and the fresh air mass flow rate entering the
combustion chamber. Compared with the benchmark design, the optimal design has an increase of 15. 6% in y-
tumble flow ratio and an increase of 22. 3% in air mass flow into the cylinder. This research method could
achieve automated optimization design of gasoline engine intake ports, reduce design cycles, and improve design
efficiency.
Keywords ;intake port; STAR-CCM+; y-tumble ;air mass flow
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