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Various configurations for Stirling engines have been presented. In Beta and Gamma type
configurations, a displacer moves the working fluid between hot and cold sources. In the Alpha type
there is no such part and it has a much simpler structure than the Beta and Gamma type. Therefore in
this study, a novel configuration is introduced for Stirling engine where the displacer is replaced by two

- pistons and cylinders. With this replacement, the new configuration can be called 3-Cylinders Gamma
Keywords: . . . . . N . " . .
Stirling Engine configuration for Stlrllng' engine. Similar to Alpha type engine, t_hls cpnflgurapon has a simpler
Gamma configuration structure and manufacturing process. For evaluation of new configuration, a simulated model of
3-Cylinder Configuration fabricated Gamma Stirling engine is prepared based on new configuration and geometry of ST-500
Thermodynamic Analysis engine. The modeling is developed in GT-Suit software which is an industry-leading simulation tool.
Performance Parameters Maximum error between the experimental results and simulation of the new engine is about 20 percent
for heat consumption and 14.7 percent for power generated. Thermodynamic analysis of performance
parameters is done after the validation. The thermodynamic analysis results indicate that the increment
of engine speed does not have appropriate effect on the performance and this led to engine efficiency
reduction. On the other hand, increasing the pressure and hot source temperature led to improvement in
engine performance and higher thermal efficiency.

5 Slisdos gycnlil ws argisyge e b asmelwn) Ples 4o -1
o 3l sladle Sl Glaysise sy el Sllhe (95 0 & aien Sigmon b lsise Sl sbasise

ol 438,518 4z 43090 OBl Jds 4 o jgige cpl slosls lias 0e5 51 95 (Solinoge 5 083
i il ol Laangs g0de 1816 Lo o Siadtal sise ool Bl §1 laosis¥T o lpae S8 oSl 5 o, obie cilizio glgi 51 oolicl

$,5 033l b pln slodil 4y (plicewss Gl ol 5y 9 2l (Byee [1]

1Stirling

Please cite this article using: S Lod o3Miu! Jud iyles 5l o il 4 gloyl gghyn
A. Amarloo, A. Keshavarz Valian, A. Batooei, S. Alizade Nia, Thermodynamic analysis of performance parameter of a novel 3 cylinder Stirling engine configuration, Modales
Mechanical Engineering, Vol. 16, No. 10, pp. 448-458, 2016 (in Persian)


www.sid.ir

il il pgige s il ~ s 3432 Ul 3 )Sher (5 pially SSrelisdge i il

e 9 9lolel Je
Ideal Stirling Cycle
1
g _____________ Practical Stirling Cycle
(%2}
(%]
g R Regeneration Process

Const. Temp. (Th)

Const. Temp.

Volume

Fig. 1 The Stirling power thermodynamic cycle [2]
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Fig. 7 Picture of ST-500 Stirling engine fabricated by IPCO [18]
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Table 1 Physical and performance characteristics of ST-500 Stirling
engine [18]
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Fig. 10 The P-V diagram of new presented structure model based on
introduced equivalent pressure
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Table 2 Comparison of heat Consumption and brake power between
experimental data and simulation of new 3-cylinder configuration
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Fig. 9 The P-V diagram of new presented structure model in
comparison of experimental data of ST-500 (based on power piston
pressure)
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engine versus ratio of hot source temperature to cold source
temperature in constant speed
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