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Abstract

This investigation is devoted to the optimizing a novel pressurizable liquid piston Stirling engine
(PLPSE) using particle swarm optimization (PSO) algorithm. The influences of design parameters
including pressure intensifier coefficient, pressure intensifier mass, spring stiffness of the
intensifier part of the system, the height of the hot and cold liquid columns and the power piston
cross-sectional area on the hydraulic output power of the proposed system are studied. Through
sensitivity analysis, it is found that some of the parameters have significant effects on the
performance of the proposed PLPSE. Based on maximizing the hydraulic output power and
stability of the system’s steady-state dynamic behavior, some normalized objective functions are
defined, and they are converted into a single objective function via weighting summation method.
Then, the optimal values of the decision variables are found via an optimization scheme using PSO
algorithm with the purpose of minimizing the objective function. Next, the success of the proposed
design approach is examined through simulation results. Finally, the designed PFPSE is fabricated
and principally tested. It is shown that the mathematical model based results are in a good
accordance with the experimental results through which validity and reliability of the presented

design method are attained.
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