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Dynamic analysis on the scroll expander for Stirling engine

Seongjun Kim, Woo-Young Kim, Hyun Jin Kim*lf

Graduate School, University of Incheon,

*Department of Mechanical Engineering, University

and also on the shaft bearings.

Incheon 402-749, Korea
of Incheon, Incheon 402-749, Korea

ABSTRACT: For 10 kW-class Stirling engine using scroll expander and scroll compressor,
considerations on thermal expansion of the fixed and orbiting scroll members of the scroll
expander due to high gas temperature at the expander inlet has resulted in adopting of the
keys between the fixed scroll and main frame for the fixed scroll side and spring type
insertion between the orbiting scroll base plate and supporting holders for orbiting scroll
side. Dynamic analysis on the fixed and orbiting scroll members and the shafts of the scroll
expander showed that using of these devices for complying thermal expansion caused large
variations of the forces acting on the fixed scroll keys and on the power transmitting shafts

Key words: Stirling engine(~¥ % <2l%l), Scroll expander(~=% #%7]), Fixed scroll(iL7 2~

3 &), Orbiting scroll(A 3] 2~ = %), Power transmitting shaft(s 2 4 &=)
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@) Fig. 4 Schematic layout of Stirling engine
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Fig. 1 Stirling cycle using scroll expander
and scroll compressor utilizing solar
energy as heat source
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Table 2 Mechanical losses

Notation Description Value
L Thrust loss 5189 [W]
Lgu  Eccentric bearing loss 946 [W]
Lanz Eccentric bearing loss 939.1 [W]

| Shaft bearing loss 2329 [W]
Lsi1 Shaft bearing loss 2329 [W]
L2 Shaft bearing loss  232.4 [W]
L2 Shaft bearing loss  232.4 [W]

Lmec  Total mechanical loss 3334.6 [W]
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Fig. 9 P-6 diagram during expansion and
compression processes
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Fig. 10 Gas forces acting on the fixed and
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Fig. 11 Centrifugal forces of orbiting scroll

and fixed scroll key reactions
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