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A Performance Study of A Stirling Engine
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ABSTRACT

This paper presents an experimental study to evaluate the performance of the artificial stirling
engine. The alpha type of a small stirling engine has been fabricated with bore and stroke of both of
hot cylinder and cold cylinder are 20 mm and 30 mm respectively. For the connecting rod length,
there are 79 mm for the hot cylinder and 58 mm for the cold cylinder. A frame of the burner of a gas
welding machine is used as the heat source for the artificial stirling engine. The results show that the
artificial stirling engine can start continually cranking with the speed of 352 rpm at the outside
temperature surface of hot cylinder is 248 °C and the surface temperature difference between hot
and cold cylinder is about 109 °C. The artificial stirling engine can operate to the maximum speed
about 789 rpm with the outside temperature surface of hot cylinder is 305 °C and the surface
temperature difference between hot and cold cylinder is 137.5 °C. The calculation can be found that

the indicated power of the artificial stirling engine is 85 W and the average thermal efficiency is 44.5 %
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Figure 1 Graphic design of an artificial alpha type of a small stirling engine.
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Figure 4 The artificial alpha type of a small stirling engine
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Figure 5 P-V and T-S diagram of a stirling cycle
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Figure 6 Experimental test of the artificial alpha type of small stirling engine

NANITNAXAN

AINNITNARBINITNIUTBILATRILUNALABTAULLUEAN1IUIALAN L AMFTU A N19D)

o aa @ 3 o dpye &
LLZQﬁ]\iN@ﬂ’\?')ﬂ@qﬂAﬁQNN']ﬂ?%U@ﬂ@lULL'Z\];‘iﬂQ’]MLﬁ‘Q?@‘].Iﬂ’]?ﬁHM‘IJ@\?LW@’]‘II@LﬁQﬁdﬂ‘lﬁﬁﬂﬁlﬂiﬂu (Table 1)



Table 1 Experimental results of the artificial alpha type of small stirling engine.

Time (min) T, (°C) T (°C) N (rpm)
0 240 136.0 0
0.5 248 139.0 352
1.0 256 143.0 370
1.5 264 147.0 374
2.0 269 149.5 384
2.5 278 154.0 471
3.0 283 156.5 522
3.5 291 160.5 618
4.0 295 162.5 652
4.5 299 164.5 768
5.0 305 167.5 789
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Table 2 Calculation results of the artificial alpha type of small stirling engine.

Time (min) | AT (°C) | N(ps) | P,, (kPa) F(N) S, (m/s) w W) M, (%)
0 104 0.0 322.9 101.4 0.00 0.0 43.3
0.5 109.0 5.9 3271 102.7 0.35 36.2 44.0
1.0 113.0 6.2 331.3 104.0 0.37 38.5 441
1.5 117.0 6.2 333.8 104.8 0.37 39.2 44.3
2.0 119.5 6.4 338.5 106.3 0.38 40.8 44.4
2.5 124.0 7.9 3411 1071 0.47 50.4 44.6
3.0 126.5 8.7 345.3 108.4 0.52 56.6 44.7
3.5 130.5 10.3 347.3 1091 0.62 67.4 44.8
4.0 132.5 10.9 349.4 109.7 0.65 71.5 44.9
4.5 134.5 12.8 352.5 110.7 0.77 85.0 45.0
5.0 137.5 13.2 - - - - 45.1
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Figure 7 Crank speed compared to cylinder

surface temperature difference

Figure 8 Force exert on piston compared to

cylinder surface temperature difference
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Figure 10 Power and thermal efficiency

compared to crank speed
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