458-448 4oy <10 o loads (16 095 1395 (53 ()30 SuilSo JwIiyo dlxo

iy Sy pele dolidle —p=_l— _
p . Z i o=
O 3 Sl (wiigo = &
VAR
mme.modares.ac.ir jﬂ_"{;,?/;

S gl 395 g0 Jhidew —dw N> HUSLo (68 Khos S gl sl Kl dgo §  fudoxd

L ouljale Soba 3o i Lid pale 20l g 5 9llis (e Ao jlol e

O sk il paital o oS (SlSe (pdige (i) s2eiib -1
O (s il paienlss aio oS (Sl (puige wlisl -2

O gl nlmaianlys (gmio oKl o5 5l i (g 5S> speiily -3

O3 o 0lnl h5ige 395 9 (b (3 838 (Sl qigs a3l s 8 -4
keshavarz@kntu.ac.ir 19395-1999 i, e «jlys *

s Ao SleYb!

3593y HUS 3 el 58,8 )13 sogou g 15l sl 55 bl gl 45 ol o il iyl olnygige (slp (9oL (owdin (slaylislo JoS (g i
1395 s15,. 06 1l

Gyodle (sawtin (o es W k3 Lo g 3)b )5 w9 0y guie oy |y Sl (pbrals (sailog oaiSlaly Lol gl jkle ) .l
1395 1505 26 i

o ol o g 3980 (3Rl oaiSbale (sl & gt 5 ik 93 4 39800 (Byme B> Lo o ingl cnl 53 gycml 515

1395 -1 01 culu s )

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1395.16.10.15.6 ]

iy dalgs ey cals sl g godle dwiia wiiSlaaly ek WISl sSles 45 34 Anlgd Ll (go,ils 4w ban 3L 55l 1l
5 i ksl olol LIS Uil b o il S il jsige 5 5l 00d (gl Jdo <y ey il 3, Slas (g0555 (g syt I RMON
o b o i ol ods pbol Cangum G pb b o= los l58le 5 55 (giloJbe sl oas dugs 500- Sl y9ige (sdwiin L jlsle
B il i 5 g b a5 ol 2o y3 147 (603 JS 13 5 1013 20 b o &yl 53 LlS sl o0 gl 5 sy jlsLs otk L5 L
Canlo 5B oo Lo oyl gl el 05 plogl s J5lo (03,Shae (slayioll 5 Sealidges s g0l 5l g ol o3 Seeledge s s

o 8kes clo iy

o3l Lol dd o ialS 1) jeige 033l 5 Coms cawlio Heige 3ySlas ial8l (cly joige (Slygd Cas g Liuli8l &ST amdy o L LSl
2900 ey ygige 3,5hes 90 sl g A1a 033k 1 (9> Sl 4 LS 5 ) mike gleod

Thermodynamic analysis of performance parameter of a novel 3 cylinder
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ARTICLE INFORMATION ABSTRACT

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
configuration for Stirling engine. Similar to Alpha type engine, this configuration has a simpler
structure and manufacturing process. For evaluation of new configuration, a simulated model of
fabricated Gamma Stirling engine is prepared based on new configuration and geometry of ST-500
engine. The modeling is developed in GT-Suit software which is an industry-leading simulation tool.
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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Fig. 3 The schematic of Beta type of Stirling configurations [19]
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Table 1 Physical and performance characteristics of ST-500 Stirling
engine [18]

Jade datio

poele Jole Jows

75 (M) &8 5 | 55

84 (MM) @508 gy S

75 (MM) eoisSloul> o )sS

97 (MM) sosSlols> hab

90 5B sl

20 x (6mm ;L) (glaly) oSeS &y
144 x(1x13mm? alis) JLls S Sis g9
(0.96 Jslss) gzl o silo bk
8100 (kPa) ayis ,Lis

14 (H2) )15 b5 8

34 (°C) o5 sles

390 (°C) oS5 sles

Sgd o 0ddline 6 i o aS (g Lol ailen el 0uls astive (g
a5 ol S5 (8515) 0 koo 5 508 il oy a5
O oS A 4T i 35290 )5 9 3 p ke (e 5 (S e
oin Sl o i il oalad 3 555 Ty o505 5 Sl (oSS
ol B isn cnl a0 a5 Izl plecwl oad o)lg 1 Jgo b (illae
Bro oS s 05 Jlow 5 (afiie o> b (plaaliize witen 35290
by @)lBley Sl g5 a5 gl iy i Wb Bzl he Jlail sl
s Je g5l oS5
Foacsheo 0.25) 5 sl 5k L sladly) 51 55 Ol (sludoe slp
b Jobeo oz a5 (g0l 5 (il Jorlsite lapmo Jilie ,lab L 5l
o o b les o a8 el ot ol il ansls adly Ol e
ey gl p> opl g ates OLiL Gj9 b plp (S 4 o]
Syl 1y &yl g jlwe yusd

Regenerator
#

L
RedenRedenRedenRegenRedenRedens

GodR1 CoRR2 CodR3 CohR4 GodRS CotRe

slice1 slicez slice® sliced slices slices 30 fsd-1

Cooler

- i A Cooler
£ Hot Cylinder Cold Cylinder
5 | 3 G H
2= e il e
Corn-a
Engine
ColdtoPoy
angine
$ Connedtion Pipe
Pow_cyl

Power Cylinder

Conn-2

Fig. 8 Modeling of 3-Cylinder Gamma configuration in GT-Suit
Congw Ssz Pl 50 L ojailiwan L3le giloJos 5l ol 8 JSb

* Stroke

10 oslesis 16 0,95 1395 (53 (Hurde Suille i


https://dorl.net/dor/20.1001.1.10275940.1395.16.10.15.6
https://mme.modares.ac.ir/article-15-3190-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1395.16.10.15.6 ]

e 9 9globol e

gl il pg3ge )ik - A 3333 HUELL (53 pSlec Sy yielily SSrelis g )5 Julxd

1300

1200 f 1

1100 | 1

700 F 1

600 L L L L L
1.5 1.6 1.7 1.8 1.9 2 2.1

V(m?) = 1073
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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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