Simple Performance Prediction Method of Stirling Engines
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The authors have been manufactured and developed five kinds of high- and low temperature difference type
Stirling engines. Their engine performance was investigated by experimental operations. And in order to consider
about parameters affected to the engine performance, the experimental results were discussed and compared with the
calculated results by analysis simulation methods. This paper shows an arrangement method for the experimental
results, and considers about a simple performance prediction method, which is used in an early design process. One of
the non-dimensional numbers in the prediction method is calculated from the engine specifications including
specifications of the working gas. Then, the prediction method has the characteristics that are able to predict the
engine speed, the output power, effects of kinds of the working gas and the operating conditions.
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Fig. 1 Effects of non-dimensional pressure
10 Calulaiz Experimar
£ 0.08 = ST riEER e meee T
. - s =] -
S ooe f~ = e —— o= 2 108 1
e [ s %I.,_\_-_'_ : { .g:f
22006 i 7 S TTo¥
1 -3 e =
5= .05 |f mehl S TS
%Jlum III = ] b .H"""-:-h
=4 s R
T 0.03
&
2 o2
Wark H
00 Nplam
o
] 200 400 GO0 200 1000
Won-dimensional speed n” [=nv =" v ]
Fig. 2 Effects of non-dimensional temperature
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Table 1 Specifications and operated condisions

of prototype engines
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Table 2 Engine performance of prototype engines
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Fig. 4 Non-dimensional output power as a function
of non-dimensional speed
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Fig. 5 Non-dimensional speed as a function of
non-dimensional engine specification
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Fig. 6 Non-dimensional output power as a function

of non-dimensional speed
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