Basic Performance of a Multi-cylinder Stirling Engine for Experiment
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We have researched a multi-cylinder Stirling engine for a waste heat recovery system. The multi-cylinder
Stirling engine has a possibility to achieve higher efficiency than a single-cylinder engine. In this report, we
present the basic performance of a prototype of the multi-cylinder engine. The prototype engine consists of three
engine units that have different piston stroke for each unit to getting the optimal thermal condition. Also it has
unique components, such as a heater made from a block of aluminum alloy and an assembling cooler. As the result
of the previous operating test, it is confirmed that the shaft power of the prototype engine is bigger than the sum of

shaft power of each engine units.
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Figure 1, Concept of Multi-cylinder Stirling Engine
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Figure 2, Schematic View of the Prototype Stirling Engine
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Figure 3, Photograph of Prototype Stirling Engine

Table 1, Specifications of Prototype Engine

Engine Unit No. No.1 | No. 2 | No. 3
Engine Type Betatype
Working Gas Air
Mean Pressure Atmospheric Pressure (101.3 kPa)
Piston Phase Angle 90 deg
Expansion Space Gas
270 degC 190 degC 110 degC
Temp. (Design) d g g
Compression Space Gas
60 degC 50 degC 40 degC
Temp. (Design) g g g
Displacer Piston
) . 84 x52mm 84 x 54 mm 84 x 46 mm
Piston Dia. x Stroke
Power Piston
Piston Dia. x Stroke 84 x 48 mm 84 x 44 mm 84 x 46 mm
Target Engine Speed 1100 rpm
Target Power 43 W 33w 20W
Tota Target Power 96 W
96 W 1100 rpm
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Figure 6, Photogaph of Cooler Inner Ring
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Figure 8, Test Results of Each Engine Units Figure 9, Test Results of Prototype Engine
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