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Title STIRLING ENGINE LABORATORY SET UP
Students Mr. Pisispat  Nimnuan

Miss Wichuda Wongtanasarasin

Degree Bachelor of Science

Major Program Applied Physics

Academic Year 2012

Advisor Kajpanya Suwansukho
ABSTRACT

Stirling engine is a heat engine that can convert heat energy into mechanical work. The
operation principle is based on thermodynamic theory. The cyclic compression and expansion of
gases inside a cylinder produced by a different temperature generates mechanical work. The
Stirling engine has the advantages of high efficiency compared to steam engines, quiet operation,
and available applications on heat sources. In this project, the effects of regenerator on output
power and thermal efficiency of Stirling engine was studied. A commercial Stirling engine with
and without regenerator was heated by alcohol lamp. The temperature of hot cylinder wall was
measured by type-K thermocouple. The result shows that the piston angular velocity increases
with increasing temperature. For Stirling engine without the regenerator, the maximum output
power is about 350 mW and thermal efficiency is about 27 % at angular velocity of 1900 rpm.
For the one with regenerator, the maximum output power is about 100 mW and thermal efficiency

is about 25 % at angular velocity of 900 rpm.

Keywords: Apparatus Stirling engine
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P=uwt - WA TAA(W) (2.7)
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2.6 Usz@NENWITI0 13159 U (Thermal efficiency,n %)
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Isothermal expansion process;

W2 = "'URTlln(Vz/Vl) (29)

Isothermal compression process;
W4 = URTzln(Vz/Vl) (2.10)

W] > W, 518 Ty > T,
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W[‘ = _URTlln(Vz/Vl) + vRTzln(Vz/Vl)

W, = —vR(Ty — To)In(Vy/Vy) .11)

s o = 3
UszansnImFInNNsou

nth = WI/WZ
S —VR(Ty—T3)In(Vy/Vy)
th —VRTyIn(V,/V;)
T,—T-
Ny = lrl . o
3
we Ty =Ty, T, = Tg
1218
T
4 (2.13)
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M13190 2.2 uarnanaautinveuunIuea

AMANIIA
gasial CH,OH
v g
wianenilalya 32.05 g/mol
ANHAULNIINEAIN colorless liquid
ANUHUY 0.7918 glem?, liquid
ANDONNAY -97 °C, -142.9 °F (176 K)
20170 64.7 °C, 148.4 °F (337.8 K)
vq o
ANuAIsoaza1e 1l | Fully miscible
ANYA 0.59 mPa-s at 20 °C
Dipole moment 1.69 D (gas)
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