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Performance of a 50 W Class Small Stirling Engine
(2nd Report, Experiments of a Hermetic Generator Set)

Koichi HIRATA , Ship Research Institute, Shinkawa 6-38-1, Mitaka, Tokyo
Ichiro KOMIYA and lwao YAMASHITA, Tokyo Denki University, Tokyo

In order to develop a low cost and small Stirling engine, a gamma-type Stirling engine which has simple
moving-tube-type heat exchangers and a Rhombic mechanism has been developed. Its target shaft power is 50 W at
the engine speed, 4000 rpm and the mean pressure, 0.8 MPa using helium as the working gas. In the first report [1],
we measured the engine performance with atmosphere air with no-load condition and the mechanical loss with high-
pressurized condition on the motoring test. Therefore, it was confirmed that the friction loss of a rotating rod seal was
too strong. In this paper, we develop a hermetic generator set using the prototype engine. It is expected to decrease
the mechanical loss, because the rod seal is omitted. Then, the performance is measured with high-pressurized
condition using helium or nitrogen as the working gas. As the result, it is confirmed that the helium is suitable
working gas for the small Stirling engine. Also, many subjects for getting more high power and efficiency are clarified.
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@ Fig. 1 Schematic view of the experimental engine

Table 1 Specifications and target performance

Bore x Stroke @ 36x10 mm
Phase angle 90.2 deg
Working gas Helium / Air
Target shaft power 50 W
Target efficiency 15%

94 % Heating method Nichrome wire / Combustion gas
Cooling method Water cooling
Rated operation Rated engine speed 4000 rpm (Helium)

Mean pressure 0.8 MPa
Expansion space temp. 600 deg C
Compression space temp. 40deg C
Design (Limit) Maximum pressure 1.1 MPa
Heater wall temp. (max.) 650 800 degC
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Fig. 2 Photograph of the experimental engine
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Fig. 3 Measuring system
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Fig. 4 Experimental results as a function of mean pressure
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Fig. 5 Power as a function of engine speed
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Fig. 6 Gas temperature as a function of engine speed
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Fig. 9 Efficiencies as a function of engine speed
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