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Numerical Solution and Evaluation of Variation Power and Efficiency
Based on the Degenerator Length and Diameter of Beta-type Stirling
Engine
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1-Department of Mechanical Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran
2- Strategic center for energy and sustainable development, Semnan Branch, Islamic Azad University, Semnan, Iran
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Abstract

The most important part of the Stirling engine that has an important role in improving efficiency, heat recovery. Stirling cycle heat recovery
is one of the important parts of that model because of the influence of various parameters is very complex. In terms of physical structure,
heat recovery from stainless steel sheet, stainless steel net or stacked bars, are made. Over half of the engine cycle, heat recovery heat like a
sponge to absorb the heat of the operating gas. In the other half cycle, recovery of heat after the gas, so less heat to ward off the cold the
engine, there will be a way to increase engine efficiency. Therefore, the recovery Stirling engine reduces heat loss and thus increasing the
engine's efficiency. The development of an appropriate thermodynamic model for beta type Stirling engine, has been the recovery area. This
model, predict and optimize power output and performance parameters based on the physical conditions and geometric Stirling engine
regenerator requirements. For this purpose, the numerical solution of beta type Stirling engine uses isothermal and adiabatic model is done.
To validate the results, the geometric and functional Stirling engine manufactured by General Motors used and the results were compared
with published values.

Keywords: Stirling engine, Degenerator, Isotherm, Mathematical modeling
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dme= (pdVe+Vedp 7 7) /(RTe ) )
Mec+Mk+Mr+mMh+me=M (6)
Me=M- (Mc+ Mk+ Mh+ my) (7)
mk = pVk /(RTk) (8)
mh = pVh /(RTh) 9)
dmk=mx dp/p (10)
Mrm=mkr~-dmr (11)
Mhe=Mrh-dMh (12)
Mek =-dme (13)
Mkr=Mck —dMk (14)
dmy=mdp/p (15)
mr = pV, /(RTY) (16)
dmh=mn dp/p (17)
Lo &Yole 3 Jou
Te=pVe /(RMe) (18)
Te = pVc/(Rmc) (19)
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dQk = Vi dp cv /R - cp (Tek Mok - Tkr Mir’) (20)
dQr=Vrdpcy/R-cp (Tke Mke' - Trh M) (21)
dQh=Vhdpcv/R-cp (Trh M’ - The Mhe’) (22)
dWe =pdVe (23)
dWc=pdvc (24)
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me +M =mc + mk + mr + mh 1)
m=pV/RT 2)
M=p(c/Tk+Vk/Tk+Vr/Tr+Vh/Th+Ve/Th)/R  (3)
Tr=(Th-TK) /In(Th/ TK) (4)
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bi=y/Z = (e — 1)? (25)
bo=\/1 = (e +c0s6).2 (26)
be= /I — (e +7)? (27)
be=y/(I —1)2"e? (28)

Ve = Vcle+Ad (bg — b, — rsin6) (29)
Ve = Velct+ 2Ap(by — bO) (30)
dVC/ _ —2Aprsinf(e +rcos 9)/

de — b6 (32)
dVe/dg = dVC/dg ' Ad/ZAP — Adrcos® (32)
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2.Table parameters Stirling engine beta
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Energy [Joules]

Enurgy vs crank angle

A0 &0 R T - T |
Crank angle [degress]
Sl s i 5 (G563 50 (351 i 11 S
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Regenerator length (mm)
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30 12364/44 - 4377/01 7987/43 64/6

40 10410/72 - 3581/28 6828/72 65/6

50 8638/64 - 2816/19 5822/45 66/4

60 714212 - 2356 /92 4785/28 67

3.Diameter regenarator
4.Length regenarator
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