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Abstract

A new set of governing equations is derived for the dynamic analysis of the Free-Piston Stirling

Engines (EPSE). Equations from the ideal adiabatic model for the thermodynamic analysis of the

working fluid are incoporated with the equations of motion for the moving masses of the system,

resulting in a set of nonlinear differential equations. The coupled set of equations are numerically

integrated with proper initial conditions to obtain a steady state response of the engine. The

proposed method is compared with the conventional method of analyzing EPSE based mainly on

the ideal isothermal model. The results clearly shows the limitations! of the conventional methods

and the relative advantages of the method proposed in the present study.
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Table 2 System data for the example problem
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Table 3 Initial conditions used for the numerical

integrations
X3 X3 X3 X3

I C. setl 0.0 0.001 0.0 0.001
1 C. set2 0.0 4.0 0.0 4.0
I. C. set3 0.0 4.0 0.0 0.001
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Table 4 Comparison of the results
. Frequency| Phase | Amp. ratio

Analysis method (Hz) (¢/Deg) )
IIM-linearized 36.1 -52.1 0.572
IAM-nonlinear 39.6 -54.0 0.613
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