LiHE®E I XKEFR
38K FH1M J. University of Shanghai for Science and Technology Vol.38 No.1 2016

XEHS:1007-6735(2016)01 - 0038 — 05 DOI:10.13255/j. enki. jusst. 2016.01.007

B H R AR AR & LI B 1 A R 5

]I/Z}:\ H?%; ’ 71:]§ * I\ ’ g =

CRgEH TR GBI -5 3h 1 TARZ e, L 200093)

WE: ¥ AFENBRLDIE ALRE BHABE, HR B 0 & B RL BI. 24 T Z L M
HRAREMABIANE, 2T AT ENBRLENGRE -BE -ARAAEA RS S
HH kA MEENBRE DA EERRAEERTTHIAFINEASDHBE LT
VLA S B W E R R A XA AR R R AR A Z 8 8 X F L SRR R R =
BTG FAET R A2 . Seoh, B3t AR R LGy I B AT AT T AR R, R 5 T 4k o Ryt
HAX. AR AR, BE AN R B, TS B W iE B AR L AL 4k o

XA AREENHRLRI; S 5B AEL LI A FHR
FE5ES: TB6 XHkbRER: A

Dynamic Characteristics of Free-Piston Stirling Generator

CHEN Xi, ZHENG Pu, LUO Lan
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Free-piston Stirling generator was composed of free-piston Stirling engine and linear
generator. The system structure and the operation mechanism of free-piston Stirling generator were
analyzed,and a mass-spring-damper model was built. Based on the force polygon method, the dynamic
analysis on piston and displacer of free-piston Stirling generator was taken. The forces on free-piston
Stirling generator and the phase shift between displacement and pressure wave were obtained directly on
the force polygon diagram. Triangular indicator diagrams were used to indicate the power in compression
space and expansion space respectively. Besides, the output characteristics of linear generator were studied,
and the calculation method for the linear generator output power was developed. The study shows that the
output power can be adjusted by changing the parameters of the load.
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Fig.1 Mass-spring-damper model of a free-piston

Stirling generator
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Fig.2 Force polygon diagram of the piston
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Fig.3 Force polygon diagram of the displacer

@%@*ﬂ%ﬁﬁlﬁﬁﬁapc = pe. A, AD

W, = nﬁgped(Adacd) — — wxAPA,X,sin(a + 0)

(18)

TEAN S 0] FAu e T o ) R i o R 88 Y T

JItAfiZE ¢ =0, 387 20(15) L (17) . (18) Al 13- 3] i
FRIIAR D =T AR Sqf R

__ 2nnAq4
W, = K, A, Sq 19

Zi EFTA, AR A i s TR AR A L ) 2
P QAL 4 Jr 7 . HAE 200 B A7 s R i 2 3 9% 98
R ZE 1) Bl J1 2 A L B ¢ = 0.

B4 BHAEBFEREZENNAZAE
Fig.4 Force polygon diagram of the free-piston

Stirling generator
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