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THE INFLUENCE OF OPERATION PARAMETERS AND REGENERATOR ON
PERFORMANCE OF STIRLING ENGINE

CHEN Peng-fan,ZHU Jian-bing, YE Wen-lian
(Science and Technology on Vacuum Technology and Physics Laboratory,
Lanzhou Institute of Physics,Lanzhou 730000, China)

Abstract: The adiabatic model of Stirling engine was built and its simulation solution method was introduced. The
study analysed the effect to the Stirling engine performance of different operation parameters (the charge pressure and the
operating frequency) , regenerator volume and regenerator average temperature and the results were discussed. It is
showed that increasing the charge pressure and operating frequency contributes to the enhancement of output power. Other-
wise, increasing the volume of regenerator in axial direction which the porosity is a constant would decrease the output
power. Moreover, reducing the average temperature of regenerator would lead to the more violent fluctuate of temperature
of the expansion and compression space. The study could provide some guidance for the optimization of Stirling engine
performance.
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Fig.1 Sketch of five components adiabatic model
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Fig.2 Flow chart of adiabatic model’s calculation
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Fig.3 The output power of different charge pressure

&l 3 KB T47 0 BT R R R G2, Bl 72
ST RGO, i ) SRR 2 3 K, T A o 3
KASE T RPAF I R D%, BT iR&ss
Fa) B AT — 2 f 7R BRE T , R e R I AN E TG
BRI, % TR IR RO SN &, — A=
JE S EEAE 3.5 MPaZidq .

22 BATHREI ZAMHA

XFFH TG 2R R s L &, — ] LA
T SRR SR AT Bl ) 2R A T R LRI R
Xf R G s A TR TR 4 N EAR R R AR
JIF RS 5m h D R s A TR ) AR . H 5
ST — i 3R a0 D R A b 2 3
Ko FETRELPR, WAEBEE SR is F A%, — ik
TE60~80 Hz Z[0], WNFEfTHR I &, 24 1
2Bl B SR EE AR AN, 3 25 ™ B 5 A
FEMRR SIHL R GRS TR T AR
23 WREFZRITZAN TR

Ml TR DR TR Z2 LA BT, 7E TR 2 A
FRAFINT , SRS SR Y PSS 8 B 1A 2 AT 3]
TR R (8) (M, [HIFREHL A TTEL (NTU ) ]
LR (10),

¢ A, al _

9 ¢ _
c,,ax(mT)+hA,/(T T)+ R 0 (8)
WA= T)=m, e (9)
NTU = hA, L (10)
pe,V,

X ey oo e TP IFRR TR E T LUK E A UL
SSFORFA FEARES 5 e om0 501 DR SO ) o 3
B JEE [ UL 5 AL A3 501 D B JRE B
ek A PR TR AR ] G b e AT A 7 T 5
TN TR S SFORL A TELIEE 5 b R U5 TR ] 9 4t
IAERHG LN AR s p o AT L

1.80f —=p,~40MPa .
—e—p,=3.7MPa P
1.75} apaSMP
170F =
51.65- e
¥ e
®RL60F e
1.55} o
A/A
150f e
A
145

50 60 70 80 90 100
K4 RGBT B SR 2
Fig.4 The output power of different operating frequency
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Fig.5 The output power of different regenerator volume
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Fig.6 The temperature variation of expansion chamber under

different regenerator temperature
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Fig.7 The temperature variation of compression chamber

under different regenerator temperature
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