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An Approximate Analytical Solution to the Ideal Adiabatic Model
of Stirling Engines
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Abstract

To predict the qualitative performance characteristics of Stirling Engines, an analytical
approach to the Ideal Adiabatic Model set up by Urieli et al. has been treated. First, volume
variations of both the expansion and the compression cylinders are approximated to piecewise
linear function of the crank angle, which make it possible to specify the mass flow direction of
each cylinder a priori to solve a set of basic equation. In consequences, an engine cycle can be
considered as a combination of 4-type fundamental process. For each process, pressure is
obtained as a solution of the algebraic equation. Application of the cyclic steady condition to the
whole cycle completes the analysis. Further investigations result in analytical expressions for
cyclic heat and work in terms of dependent variables determined from the pressure. The results
are expected useful in establishing the preliminary design conditions of Stirling Engines.
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Fig. 1 The Ideal Adiabatic Model of Stirling Engine
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