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Development of a Multi Fuel Stirling Engine System
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Yasuo TAKADA and Gaku MINORIKAWA, Hosei University, Kajinotyou 3-7-2, koganei, Tokyo
Koichi HIRATA and Masakuni KAWADA, National Maritime Research Institute, Shinkawa 6-38- 1, Mitaka, Tokyo

The authors proposed the design technique of a Stirling engine in case the limited heat source like

waste heat or the biomass.

In order to estimate the design technique and the engine system

performance, a Stirling engine for experiments is designed. The engine is multi-stage type engine of
three-step composition. When swept volume of a displacer piston and a power piston of each engine
can be adjusted according to a heat source suitably, the heat source is changed to engine output

efficiently.
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Fig.1, Outline of Multi-stage type Stirling engine
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. Fig.2, Simple model for multi-stage type engine
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Fig.3, Calculated result of 3-stage composition engine
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Fig.5, Structure of the experimental Shr]mg engine

Table 1, Specifications and target performance

Stage'l | Stage2 | Stage3

Engine type » Beta-type
'Working gas Air

ean pressure Atmosphere (101.3 kPa)
[Expansion space gas
temperature 270°C 190°C 110°C
Compression space gas
temperature 60°C 50°C 40°C
EZ‘:’:;E’S?; 84x48mm| 84x4dmm | 84x46mm
g;i’:f("segf:’n 84x52mm| 84x54mm | 84x46 mm
[Target engine speed 1000rpm
[Target generated power 43w | 33W I 20W
Total generated power 96 W
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Fig.8, Structure of heat exchanger system
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