REBWEERTE $12% $5%, pp. 1197~1205, 1988, 1197
G 30

FAAAT NN F20 HAELES dhe
2|2 7)2el Hat AHAY a)

3 M
(1988 74 129 AH4)

An Analytic Solution for the Stirling Engines with Saw-Toothed Piston
Motions in Adiabatic Cylinders

Hoseon Yoo

Key Words : Stirling Engines(~ ¥ 3 >~ %), Adiabatic Analysis(stds]4), Dead Volume (&
4413), Phase Angle($]4+7), Swept-Volume Ratio (8] & #) 2 v])

Abstract

An analytical method to predict qualitative performance characteristics of the Stirling Engines
in the preliminary design stages is investigated. Both the expansion and the compression cylinder
are treated as adiabatic and piston motions are approximated as saw-toothed waves. Basic
equations which were originally proposed by Finkelstein consist of mass conservation and energy
balances for each adiabatic cylinder. The approximation on piston motions and physical condi-
tions make it possible to divide an engine cycle into four fundamental processes. In each process,
first, pressure can be expressed as a function of the crank angle by solving a nonlinear first order
ordinary differential equation and other thermodynamic variables are determined in turn.
Application of the cyclic steady condition to the whole processes can complete a cycle. Also,
further analysis results in analytic expressions for cyclic work and heat transfer in terms of the
engine parameters and thermodynamic variables at boundary points. The results are expected
useful as a quick reference for the engine performances. Finally, the present method can be
applied to the other adiabatic analyses on the Stirling Engines with piecewise linear piston
motions, if mass variations are predictable.
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