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A small 100 W displacer-type Stirling engine, ‘ Ecoboy-SCM81' has being developed by a committee of the Japan Society of
Mechanical Engineers (JSME). The engine contains uniquefeatures, adisplacer piston has both heating and cooling inner tubesfor
theworking fluid which flows to and from outer tubes. The outer tubes for heating were located at the top of the expansion
cylinder and the outer tubes for cooling were located in the middle of the cylinder. A regenerator islocated in the displacer piston.
The components of the engine adopted some new technologies. For instance, a porous type matrix consisting of pressed zigzag
stainless steel wires was adopted for the regenerator. In this paper, the engine performance of this engine is described under
experimental results.
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Fig. 1 Schematic view of ECOBOY-SCM81

Table1l Specifications and target performance

Engine type

Displacer type (gamma configuration)

Working gas

Helium/Air

Mean engine pressure

~1MPa (Max.:lOkgf/cmz)

SU8304W1 (p 0_1 Compression space temp.

Expansion space temp. ~923 K
~ 343 K (Water/Air cooling)
Engine speed 1000 rpm
Bore x Stroke 72 x 20mm
Output power 100 W

Thermal efficiency

20 %




Table2 Details of regenerator matrices 160 |
Wire dia. Weight Surface area Porosity
(mm) ) (m?) 140 ——"ndicated power
Spring Mesh 0.100 219 1.10 0.754 po %
Stacked mesh 0.101 280 1.33 0.686 120 -
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Fig. 2 Power as a function of engine speed
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468 Fig. 3 Efficiency as a function of engine speed
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