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ABSTRACT 

This paper presents how a 1D engine simulation tool can be used in the optimization process of a 

naturally aspirated spark-ignition engine, evaluating the vehicle acceleration performance through 

engine-vehicle coupling model based. 

The main objective is to compare two engine configurations, one focusing on the high torque at low 

speeds and the other focusing on high power at high speeds, with a baseline one. Later on the two 

configurations were compared in order to choose the best one to be implemented in the automotive 

market. 

The main steps and data used for the model validation and performance improvements through 

simulation and model-based optimization are described in the paper. As final results, the vehicle 

acceleration time was decreased and the maximum vehicle speed was increased in comparison with 

the baseline configuration. 

 


