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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.
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Fig. 1 The Stirling power thermodynamic cycle [2]
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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

Slrsise U5 o2 e ond iy Jolae Jlid ol Hloges 10 S8
ot @l wya 5L

Ll sl Al b &S oaar lsle o5 sms e olis 10 S
JB gl 5 Joud JB 2SI slls conl oud ail)] S il sla 5550
Syl 6,985 2z 5l o p odle Sba cwl a2y
@75 Gl b gl s Bl (10 US55 IS (gaylic)
s 519 USE) 05 o oumlive wiewl 00 500~ Sl 5550 53) 2 oS
3 oud ol (293 I L aS 0dgr Olg 459 Sga 15 j5ige SIS (2>
5 590 LSl sS4 4z g b aS o)l Las 0 15 sg0 [18] a2
Glae JLid 4w glptwl LAppia BB s Gl je5de ol Dslis
el oad ol dyazr Jlsle il os glalhs 2 Jgu

695518 Julons -2-3
LSl o5 5,5 ool yise «s i amo Cqz odd S5 mli 4 arg b
9031 0,5 eslital Hgige nl Jeslw (b g cole ln Olgies
S 335 )ld wile )5 Lulyd 4 4 b e (295 Dlpis
033 b ygige Su (Flb ;o Wlgoe p 5 9 0w e slabed 5 55390 (5515

G s g y51-1-2-3
ol b Brae Oyl Ol s Glg L1l JSE o aS jebles
a>ly 58 50 ke Gl b 4Kl & g b g I s5ise o pm
u...tlj:ﬂ as 9950 éﬁy 13J "\35‘@ dl.:u‘ & Fiim GL‘M})—? Slows @La)'
5 ot 55 G551 45 A3l S 5500 L5 St b By 5l
GBI L 58 6odst LB (e 45 2900 &85 IS eed 4 Giiiren
59 Ogd g0 003312 o o 4ig¥ Hles Lol wily il 8l as & jgoas S
paS sial38l g, cpl Cae pu ol L Lol w8l o Bt ol oS slace ju
Dg dalg>  tals IS Ol s w4 (e e 5 AT B 0sd o

LB Gll cde a4y Wlgh oo g g0 oanlinl? S o oS Sl
Do wzs S13 S 5o 180 a8l Sty il b gz (STSkasd

O‘ 50 sl 6)t15) o~ )Lu a5 Cewl 00l eols uL“-' P9 L;'S.]a..al S|
B lgsnte g, 45 S35 axi g oo SIS (red 098 o0 onalie

10 o losis 16 ©)93 1395 s codde Sulle Swaiie

3o G B00= Sl yise (Brae Sl 5 505 S polis anslis 2 Jgua
Sl jgige 0 jaidw aw o LSl gileans polie 5 o)

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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