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Gas pulsation in the suction manifold of reciprocating automotive compressors is a common problem. These are mainly caused by the periodic impact of the valve against the seat and because of the unbalance due to piston kinematics. The focus of this research is to initially perform a parametric based study and utilize Uncertainty Analysis techniques to optimize the compressor valve design by taking into account the inherent variability in the operational and design simulation parameters. This research is a continuation of earlier work, where an entire simulation model for a multi-cylinder automotive compressor was developed to predict the gas pulsations in the suction manifold. From these studies it was determined that the main factors that contribute towards gas pulsations are the reed valve, the net pressure and its distribution across the valve, mass flow rate, and certain operational parameters. 

First, a parametric study will be done of the different important geometric parameters of the compressor valve together with some material and stiffness properties using Finite Element Analysis Software and Matlab. The geometric dimensions of the valve are based on a number of parameters that need to be optimized keeping in view the over all geometric constraints of the suction manifold. The main purpose is to increase the mass flow rate and to reduce the low frequency noise in the suction manifold. Second, important factors that have a significant impact on the net pressure acting and its distribution across the valve will be considered. The pressure distribution can have a significant effect on the valve opening time and consequently on the mass flow rate resulting in higher gas pulsations. The exact way in which the pressure is distributed across the valve is not known but different pressure profiles will be assumed in order to analyze the response. Third, certain operating parameters will be varied based on probability density functions. The objective here will be to show how the mass flow rate profile affects the gas pulsations in the suction manifold. 

The gas pulsations in the suction manifold are highly dependent on the proper valve design. The estimated gas pulsation obtained from the above methods will be quantified in terms of a distribution and the affects on the output distribution by changes in valve geometry will be explained. The results will also be compared with the pressure pulsation obtained from the experimental data. It will be shown that a good compressor valve design can be achieved by parametric study of the valve geometry profile and could be easily combined with other compressor design and operating parameters using uncertainty and sensitivity analysis to better predict the gas pulsation behavior in the suction manifold. 

