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A Study on the Determination of the Main Design Parameters
for the Development of Marine Stirling Engines
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Abstract

This paper deals with the determination of the main design parameters on the efficient 8
type stirling engine for marine use having the rhombic drive mechanism.

This studies are performed as following. (1) The characteristics of f type stirling engine,
(2) The kinds of driving mechanism, (3) The structure of rhombic drive mechanism , (4) The
reasons of making choice of the rhombic drive mechanism in f type stirling engines, (5)
Ultimately the purpose of this paper is to determine the main design parameters of § type
stirling engines for marine use having the rhombic drive mechanism.

Finally, We can adapt the result of this paper in designing of § type stirling engine driven by

the rhombic drive mechanism
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1=displacer. 6=piston. 5.5 =
gear wheels 10 and 10’ .4, 4" = connecting rods pivoted on the ends of a yoke 3 fixed to thee hollow piston rod
2.9, 9" =connecting rods piveted on the ends of a yoke 8 fixed to the delplacer rod 7 whech passes through the

hollow piston rod.
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-=cranks on two shaft which rotate in opplsite directions and are coupled by the

11, 12=stuffing boxes. 13=buffer space filled with gas under high pressure. 14=Regenerator. 15=heater.
16=cooler. 17 =expansion space volume. 18 = compression space volume. 19= buffer space volume.

Fig. 1(a) The Rhombic Drive Mechanism
(b) Discontineous Motion of the Two Piston
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Fig. 2 Part of the Rhombic Drive Mechanism
Shown in Several Positions; the
Dimensions are Expressed Relative to the
Crank Radius.
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Fig. 3 Digram Drawn as an Aid in Determining
the Distance between the Power Piston
and the Displacer Piston
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Fig. 4 The Relative Piston Stroke as a Function
of the Relative Length of the Connecting
Rods A and the Relatieve Eccentricity .
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Fig.5 The Phase Angle ¢« between the Power
Piston and the Displacer Piston, the
Maximum Angle which the Connecting Rods
Make with the Vertical, Xmax, and Bi(see
Egqation(7) as Function of A and .
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Fig. 6 The Phase Angle between the Volume of
the Expansion and Compression Spaces Pro
and the Ratio of the Maximum Values of
these Volumes, W, as Functions of B: and
the Relative Areas fand f .
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