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Abstract: The demand for energy is expanding due to increase in population and fast industrialization which started in the
20th century. As domestic and industrial systems make use of the accessible energy produced by energy systems, technological
headway is critical for these systems to maximally use the accessible energy sources available in the world. Thus, interest
in Stirling engine technology is growing once again. This paper utilizes a third order quasi-steady flow model to predict the
performance of an experimental gamma type Stirling engine at the heater temperature of 1145K by simulating in MATLAB
environment. A prediction error of 8.24% was obtained after comparing simulated performance with the experimental values.
Empirical methods such as Beale and West analysis were also used to predict the performance of the Stirling engine. The
quasi-steady flow model showed better accuracy when compared to other methods such as Beal and West analysis.
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Parameters Values

Total mass of gas 0.66gm
Expansion Work (We) 0.8865Joules
Compression Work (We) -0.2385Joules
Indicated power 4.86Watts

Indicated efficiency 73.1%
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Frequency (Hz)  Heater temperatus re (K)  Cooler temperature (K)  Torque (Nm)  Brake power (W)  Brake thermal efficiency (%)
672 1145 30846 0.083 3.50 42.60
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Simulated indicated power 4.86W
Actual indicated power 4.49W
Prediction error 8.24%
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Beale West Quasi-steady flow model
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