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Fig. 1 Schematic diagram of free-piston Stirling engine
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Fig. 2 The dynamics system model of piston
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Fig.3 Vector diagram  Fig.4 Rotation vector

of gas force diagram of force on

(leading <<90°) the piston

(leading «<<90°)
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Tab.1 Operational parameters in different temperatures

MR/ RRREES EETAAL (VR
C it i/ MPa o/ () fi/mm
27 0.030 14.4 3.0
300 0.035 14.4 3.0
400 0.045 14.4 3.0
500 0. 060 14.4 3.0
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Tab.2 Damping value under differentheat source temperatures

(N« s/m")
PUEREE/ DLW BRLE AR ARBLE
e S M S HH
27 2.63 9.65 7.02 6.45
300 2.63 11.23 8. 60 7.50
400 2.63 13.06 10.43 9.68
500 2.63 16. 58 13.95 12.90
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Fig. 11 Experimental data of displacement and pressure

with and without heat sources
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Tab.3 Calculated and experimental value of the system stiffness and resonance frequency under different temperatures heat source

PR IR SRR HLAW B 2 ) SR W R LR ERE AR BEARMNR/Hz
fg/C JE/(Nem™)  JE/(Nem ) i e BE/(Nem ') Wi/ Hz W ekl

27(H%S) 0 3200 0 3200 15.7 15.6 15.3
27(1 MPa) 4733 3 200 0 7 933 24.6 24.4 24.1
300 5 500 3 200 0 8 700 25.8 25.6 25.3
400 7 100 3 200 0 10 300 28.1 27.8 27.6
500 9 467 3 200 0 12 667 31.1 30.7 30.1
STEE s 7T LA R BB S s 56l — B R 47, B iR free piston Stirling engine[ ] ]. Energy Conversion and
ZEAHEN 0.6 Hz, NI MZIGIE T EHF L A Management,2016.,110.:278-286.
VE SE TR AR S S HL BN 7 6 2E 1 S FR AR B 1Y [3] Worms J C, Haerendel G. The european white paper
Eﬁﬁ‘rﬁ on space: enough support for basic science[J]. Space
’ Policy, 2004, 20(2); 73-77.
[4] Zhou Yi. Perspectives on Sino-US cooperation in civil
AN
5 ZE TE space programs[ J]. Space Policy, 2008, 24(3);: 132-

139.
1) 5 R G0 e 48 0 TR 7 508 i sl i e A0 28 [5] Bignami G F. European vision for space science[ ] ].

PR AL @a<<90°B) s —FB /AR Ty A 8] 7 35% J1 1 Space Research Today, 2005(164) . 8-15.

1'/|5FH ,JH:EMLU\?\:I/EL%#%EMHSZ%%#E%,,Z%éﬁi)ék §5] [6] Mou Jian, Hong Guotong. Startup mechanism and

[HE - Syp Bl power distribution of free piston Stirling engine[]].
2) MR G 4 I s 07 8 w80 S TS 2E AL Energy, 2017, 123:655-663.

HIRE 90°< << 180° i » — 405 4 1 42 51 T 48 1 4 [7] Li Yaqi, He Yaling, Wang Weiwei. Optimization of
HIVE FiT » 22 55 2 10 5 5t 26 7 LA 30 T Bk 5 1K 253 solar-powered Stirling heat engine with finite-time
) s 2R Lo 1Y U1 B Wl B —] x

Bl TR Z R R GE S A R

— ARy RS R B R B AE T A RS

thermodynamics [ J ]. Renewable Energy. 2011, 36
(1) 421-427.
3) Y R GE A I R 7 8RR FiF G A0S ZE AL RS I

[8] Karabulut H. Dynamic analysis of a {ree piston stirling

engine working with closed and open thermodynamic

ISH}:'bijE 5 %%éhﬂﬂé"ﬁﬁgé{ﬁﬁ%ﬁﬁ {EZ{%E@E%(& cycles[ J]. Renewable Energy, 2011, 36 (6): 1704-

FEQLRG IS, —FR 3 AR T W RN SR BELEAE T 1709.

1R RS BRI BE e I/ . [9] Formosa F. Nonlinear dynamics analysis of a mem-
4 T A TS EN SR RSN S, 5 R brane Stirling engine: Starting and stable operation

VERE TS L ) U R T 3h ) T SE A RS A 4 B A R [J]. Journal of Sound and Vibration, 2009,326(3-5) .

5 5By <0075 30 7 I S 47 46 W] A [

SRS AAR BELJRAE FH RO 5 33K 28007 B 4% 1 AR Ol B2

[10] K3 G. Widedk R shHLLM . K45, 8 B A, 5,
L PR bR AU L R RE , 1987 :12-15.

HOTE R TR R GLRJE HARIR B Z IR 3100 1107 prarts. 100 W ot o 057 5 22 o8 L 5 L F 46 2
77 A A A A 4P BRLDI. A 50 oh W BR B 2011,

1]

(2]

[12] Thombarea D G, Verma S K. Technological develop-
5 % 5T i ment in the Stirling cycle engines[J]. Renewable and
Sustainable Energy Reviews, 2008,12(1):1-38.
AR A B E R RS B AT SR bR e S BT 2 Ao
Fom ol 25 0 ik L], ¥R 3 0L 5 12 W, 2017, 37 (2) .
372-3717.

E—IEE®T M., 1988 F£ 5 H
S S S o3 7 Wl ol S WEER TS
Bk kR B Hl. B 4 & 3R (Startup

Li Wei, Mou Jian, Hong Guotong. Displacement mechanism and power distribution of

measurement of free piston Stirling engine based on free piston Stirling engine ) ({ Energy )

2017, Vol. 123) 238 3¢,

E-mail :jmou(@ mail. ipc. ac. cn

strain gauge[ ]J]. Journal of Vibration, Measurement

&. Diagnosis, 2017,37(2) ;372-377. (in Chinese)

Mou Jian, Li Wei, Li Jinze, et al. Gas action effect of



& .0 X 5 2 W 837 %




