Development of 2-cylinder Double-Acting Stirling Engine

Koichi HIRATA, National Maritime Research Institute, Tokyo

A previous double-acting Stirling engine consists of four cylinders. It has compact engine size and high
performance, because overall space in the engine is used effectively. However the engine needs complex and many
mechanical parts in a piston drive mechanism, such as a swash plate mechanism. Then we are interested in the
configurations of a wmique double -acting Stirling engine that consists of two cylinders. In this paper, we discuss
about characteristics of the unique engine and show outline of the engine performance with a prototype Stirling

engine.
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Figure 1, Classification of Stirling Engines
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Figure 2, Two-cylinder Double-Acting Stirling Engine
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Figure 3, Comparison of b-type and DA-type Engine
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(b) 2-cylinder DA type
Figure 4, Calculated Results of Piston Force
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(b) 2-cylinder DA type
Figure 5, Calculated Results of Engine Torque
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Figure 6, Structure of Prototype Engine
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Figure 7, Photograph of Prototype Engine
Table 1, Specifications of Prototype Engine
Engine Type Two-Cylinder DA type y
Hot Piston: Bore x Stroke 55 mm x 30 mm WS H
Cold Piston: Bore x Stroke 55 mm x 30 mm I \'\_ Crank Pin Bearing ;
Mean Pressure 10 MPa (max.) L : 2 S R T
Working Gas Nitrogen / Helium \_Linear Bearing PREETROT SHEL:
Rated Engine Speed 2000 rpm (design) Figure 9, Crank Mechanism of Prototype Engine
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Figure 12, Experimental Results of Indicated Power
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Figure 13, Experimental Results of Shaft Power
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