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Regenerator length(mm) Heat in[W] Heat out[W] Power[W] Efficiency[%]
5 15256.38 -5957.81 9297.91 60.9
10 14423.17 -5553.48 8869.88 61.5
15 13678.47 -5201.08 8478.10 62.0
20(Prototype) 13007.95 -4890.99 8118.22 62.4
22.6(GPU-3) 12684.80 -4743.93 7942.47 62.6
25 12400.57 -4615.63 7786.59 62.8
30 11847.18 -4369.35 7480.08 63.1
35 11341.11 -4147.60 7195.95 63.5
40 10876.15 -3947.00 6931.87 63.7
45 10447.28 -3764.46 6685.85 64.0
50 10050.71 -3597.78 6456.10 64.2
55 9682.52 -3444.84 6241.11 64.5
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Regenerator diameter(mm) Heat in[W] Heat out[W] Power[W] Efficiency[%]
5 15978.21 -6317.01 9659.59 60.5
10 15358.75 -6008.13 9349.7 60.9
20 13308.06 -5028.87 8280.12 62.2
21 (Prototype) 13070.32 -4919.60 8151.95 62.4
22.6(GPU-3) 12684.8 -4743.93 7942.47 62.6
30 10891.97 -3953.78 6940.9 63.7
40 8675.87 -3035.04 5644.43 65.1
50 6863.01 -2328.22 4538.81 66.1
60 5455.12 -1805.77 3653.32 67
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Power piston bore(mm) Heat in[W] Heat out[W] Power[W] Efficiency[%]

10 283.23 -123.24 173.89 61.4

20 1460.61 -485.9 986.56 67.5

30 3226.56 -1053.99 2181.65 67.6

40 5395.34 -1792.34 3609.23 66.9

50 7807.72 -2678.2 5133.23 65.7

60 10349.31 -3702.97 6648.57 64.2
69.9(GPU-3) 12684.8 -4743.93 7942.47 62.6
70.2 (Prototype) 13002.53 -4893.71 8110.37 62.4
80 15545.25 -6170.50 9376.53 60.3

90 18115.33 -7615.51 10502.67 58.0

100 20630.4 -9197.86 11437.52 55.4
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50.5 Regenerator dead volume(cc)

Regenerator dead volume(cc) Heat in[W] Heat out[W] Power[W] Efficiency[%]
0 16385.61 -6502.4 9779.87 59.7
10 15515.25 -6066.99 9350.12 60.3
40 13835.28 -5260.48 8487.25 613
44(Prototype) 13020.72 -4896.83 8125.13 62.4
50.55(GPU-3) 12684.8 -4743.93 7942.47 62.6
60 12488.13 -4643.9 7765.19 62.2
80 11379.96 -4155.5 7152.62 62.9
100 10451.11 -3758.61 6626.68 63.4
130 9660.62 -3429.51 6170.47 63.9
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Mesh model Heat in[W] Heat out[W] Power[W] Efficiency[%]
Ml 11892.71 -4389.44 7505.45 63.1
M2 12161.16 -4508.53 7654.55 62.9
M3 12477.70 -4650.32 7829.00 62.7
M4 12587.26 -4699.83 7889.17 62.7

M5(GPU-3) 12684.8 -4743.93 7942.47 62.6
M6 12809.73 -4800.67 8010.63 62.5

M 7(Pr ototype) 13031.21 -4901.67 8130.81 62.4
2200 63.15
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Working gas Heat in[W] Heat out[W] Power[W] Efficiency[%]
Helium(GPU-3) 12684.80 -4743.93 7942.47 62.6
Hydrogen 11825.06 -4083.97 7739.45 65.4
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Abstract

In this paper, the development of an adequate thermodynamic model for beta-type Stirling
engine has been made. This model ability to predict and optimize power output and
performance parameters of the Stirling engine based on geometric and physical conditions of
all components. For this reason, the numerical solution of beta-type Stirling engine with heat
regenerator equation of using five volume adiabatic thermodynamic model methods has been
done. For validation results, the geometric and operational characteristics of the Stirling
engine made by General Motors and the results with published values are compared.
According to the results, to increase the engine power output, the values 20 mm for
regenerator length, 21 mm for regenerator diameter, 70.2 mm for power piston diameter, 44
cc for regenerator dead volume and 0.6112 for regenerator porosity, have been proposed.



