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Design and build a gamma-typed Stirling engine

Benjapon ~ Tomot
Pornpun Chieochankitjakamn
Panuwat Pormwanchad

Dr.Sutapat ~ Kwankaomeng Advisor

Abstract

Currently, fossil fuel price is increasing continuously leading to fuel price crisis. In
addition, exhaust from fossil fuel engine as in the internal combustion engine causes air pollution,
green house effect, and global warming. Stirling engine is a hot gas engine that offers good
advantages over conventional engine in fuel choice, simple design, quiet, and low pollution. This
project aimed to study, design, build and test the gamma-typed Stirling engine. The gamma
configuration of the engine consists of one displacer’s cylinder which connected with two power
piston’s cylinders. The working mechanism of the displacer and the power pistons were designed
as slider crank with two flywheels storing energy for each of them. The engine specifications
consist of the displacer diameter and stroke of 226 mm and 110 mm, respectively, and the power
piston diameter and stroke of 97.5 mm and 48 mm, respectively. The engine can produce the
theoretical power of 10 watts with air as the working gas at 1 bar, heater temperature of 500°C ,
cooler temperature of 65°C , and engine speed of 60 rpm. The prototype was built and tested.
LPG tank was used as the heat source. In the proof of concept device, the experiments were
conducted with heater temperature of 534.80° C , cooler temperature of 57.6° C providing engine

speed at 53 rpm.
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Tag P, =P

Vo= 7.1675x107" m’

V,=41.057x107" m’

Vi = Vi =V, 4V, +V, +V, =0.1586 m’
Vin= Vo=V, +V, +V, =0.1545 m’

_ PaTI,

T
 1.01x10% x338
- 298

=11435 kPa
_ By

7
114.55%0.1586
C0.1545

B

=117.58 kPa

117.58x773
338

=268.92 kPa

max
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3.2.2 nugnsldlunilaigdng

NSZUIUNTEAR U DQUM TN

4 V. 0.1586
W r=— =

= =1.0265
v,  0.1545

E 1
uAlA =PV, In—
P

— (11435107 0.1586)In —
10265

=-47434 J

AsEUAUNISARAULUgaNATnsd
auitld =Py, Inr
—(268.92x10° )0.1545)In 1.0265

=1086.68 J

Nugnsnld fe W,

net

= Wl—z + W3—4

W, =-47434+1086.68 = 612.34
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3.3.6 Y (Rod) H19AmMan
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AU melu
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ANgURIAY
Admadiwes Aluminium 218 214 - - 150
NITUBDNG Steel 232 266 - - 270.50
Ammadisos
Swumesisnes Steel wool 319 266 : - | 11648
A0UIUI Steel 305 - 19.50 - -
Mugugnguiga Steel 12 - - - 310
AuguAmINAY Steel 20 - - - 432
4
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1% =
M oMIna Steel -
Wan Steel - - 390 402

25.50
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4.1.3 ’Q‘]Jﬂiflf’qjﬂﬂmwﬁu (Pressure gage)
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Abstract
ol Currently, fossil fuel price is increasing continuously leading to fuel price crisis. In addition, exhaust from fossil
fuel engine as in the internal combustion engine causes air pollution, green house effect, and global warming. Stirling
engine is a hot gas engine that offers good advantages over conventional engine in fuel choice, simple design, quiet, and
low pollution. This project aimed to study, design, build and test the gamma-typed Stirling engine. The gamma
configuration of the engine consists of one displacer’s cylinder which connected with two power piston’s cylinders. The
wbrking mechanism of the displacer and the power pistons were designed as slider crank with two flywheels storing
eri\\ergy for each of them. The engine specifications consist of the displacer diameter and stroke of 226 mm and 110 mm,
reispectively, and the power piston diameter and stroke of 97.5 mm and 48 mm, respectively. The engine can produce the
thieoretical power of 10 watts with air as the working gas at 1 bar, heater temperature of 500°C, cooler temperature of
65°C, and engine speed of 60 rpm. The prototype was built and tested. LPG tank was used as the heat source. In the
\)\préoof of concept device, the experiments were conducted with heater temperature of 534.80°C , cooler temperature of
57.6° C providing engine speed at 53 rpm.

K'eywords.‘ Stirling engine, hot gas engine, internal combustion engine, gamma, type
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