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Abstract: In this research, numerical analysis was carried out on novel and existing fins, adjusted in terms of
factors such as length, spacing, and angle, of a high-temperature heat exchanger for a 1 kW class Stirling engine,
designed as a prime mover for a domestic cogeneration system. The performance improvement as a result of
shape optimization was confirmed with numerical analysis by including the air preheater, which was not
considered during optimization. However, a negative heat flux was observed in the cylinder head portion. This
phenomenon was clarified by analyzing the exhaust gas and wall surface temperature of the combustion chamber.
Furthermore, assuming an ideal cycle, the effects of heat transfer enhancement on the thermodynamic cycle and
system performance were predicted.
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Fig. 1 Stirling engine for micro CHP; (a) Stirling
engine based micro CHP system; (b)
Cross-section of high temperature part of
Stirling engine for micro CHP
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Fig. 2 High temperature heat exchanger of Stirling
engine for micro CHP; (a) Photograph of
the original prototype; (b) Novel design of
high  temperature  heat exchange in
comparison with original design
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Fig. 3 Modeling for high temperature heat exchanger;
(a) Grid system; (b) Computational domain
with boundary conditions
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Fig. 6 Comparison of temperature distribution
between original model and novel model; (a)
Adiabatic combustion chamber; (b) Considering
heat recovery by air pre-heater
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model; (b) For novel model
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Fig. 7 Heat flux on the cylinder and combustion
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