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Research progress and prospect of space heat

pipe cooled reactor power
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( National Key Laboratory of Nuclear Reactor Technology,
Nuclear Power Institute of China, Chengdu 610200, China)

Abstract; The development of deep space exploration technology has been restricted by reliable engine
power. The traditional solar power source and chemical power source have a small scope of application, and
the environmental adaptability is not strong, while the micro nuclear reactor power source has high energy
density. It does not depend on sunlight and has strong survivability, which can be applied to multi-scene
tasks. In the design scheme of the power supply of the miniature nuclear reactor, the heat pipe reactor has
become one of the most promising options for the power supply of space nuclear reactors due to its modular
design idea, simplified reactor structure, good inherent safety characteristics and transient response
characteristics. This paper summarizes the current development status of space heat pipe reactors through
literature research. Starting from the development history, it sorts out the design and theoretical research of

heat pipe reactors, summarizes the development directions and key technologies of heat pipe reactors.

I #5 B #5:2024-03-31 &8 H#A:2024-07-26

EE&WE : [HZHE AU IR (2021 YFC2802600) 5 P41 [ 28k 5: 351 H (2023NSFSC1328 )

EERI X (1994—) 55 Wt TR, R Sl R R TK 77

BEMEE ¢ B(1990—) , 3 it TR, A5 SUsC A% 3h 1 T2

SIARE XY, 7, SRITIE , 45 a3 [ PAAE SO e IR IF e 0t e S e B2 [T ] Ktk ,2024,50(4) :66-75.
LIU X, WANG N, ZHANG K Y, et al. Research progress and prospect of space heat pipe cooled reactor power[ J]. Journal
of Rocket Propulsion, 2024, 50(4) ;. 66-75.



55 50 46 4 1 XU, 55+ 2 ) PRAR S 07 3 v YR 5 e % Jre B2 67
Keywords : space power; nuclear power; heat pipe cooled reactor; high-temperature heat pipe
0 z|= R AR R o AR S T A B A )RR HE T e D s
= K N AMIFE T AR, 545 23 ) I BAE B  HE vl
HEEA R &P R B IRRE T2 BRGSO RS,
A3 2 BTz RE R, A A X
1 Hh &5 e AN
SO, AT 44 T 3 AR U B TR B BRI
SEOL R, Bl s 2 2 T B LA B S S Y B‘fFH AR L 3 55 73 28 0] LA 93 S B 3 il 1) 25 1]

TEARIEIE DL N PERE T B, B EFIS Rl B0 . 5 =200
itﬁHﬁEEE‘?&,z%EHufﬁlﬂnﬁﬁ‘%ﬁfﬂ%ﬂzfiﬁﬂié’ﬂﬁﬁ
Po B REN, TAE AT S, i gt , TR
AL R R R A A bl T
A IR 2% 18, X 03 B QAT B 28 55 B A T A% R
i, RN TE B 52 R 28 FLAP K BH 2R S5 R 55 T R RE T
YEo =2 IR, A4 R0 3R FL U 'ﬂ‘?&fﬁﬁ
HLJR ., AZREJE A EREUR, AN 32 K FHOE BFTH At 215
DU SN o 2 [ s 7 4 L Y58 DA fE 4 9 88 1y, 70K
TGO A HH A H b B A B i B S R B L
AT R R A T T T ) TR R 5 DRI
FEPNNDY-€ 2 N AP NN e A TRV LT R R 58
JERRZEPF T ARRE T A (645 — P A IR IR Tk
REPLST , A& JH T K2 PR ZS 3858, M 20 42 60
AR IR, 45 16 2y 2 Xof 25 A% ) 1 EA TR, 910
AR T 22 PR & A0 SR o DR AR LA |
KAz R A0S AT A WA T & 1 & R 3, TR I A

12 ST HE R YR s Hb £ P 9 T % 3 =X R A S 7
R 7 ) T R 6 1 G A SO VS 1 A% 52 O A L 9
B 1 S5 Lgezs et sh kR 4 T A
T 2SI 30 1 2R e A% S 10 M WL T 40 2028, AR 90 X
RE BRI B R A AR, 71K 23 18] 4% 3 77 43 S 17 62
IR IR B A B Y L 20 i
22 60 AFEARA , ATRAEAL A 3 i T 23 1) 3l
FHEARY 1961 4E 6 A, 3 [ [ B i 7E T2
WM TR B2 T2 Pu U [0 U5 SNAP-
3B7;1965 4 SNAP-10A""" 1 2 % 41 3 16 18 47 L3
TEHRIBAT, bR 25 2 B0 HE L R G 20 A 25 [ B 5
SR S [ B R 98K S AR R R ST T 4 BUK
23 ) A% R I HE i U TR 51987 4E 2 A1 H A
7 A10 B 5805 3 & 5125 4% T TOPAZ-T B8 T
2 1) o R U O O A R AT R b A O e i U
TR HE RS E & B R R R %
5t 1 25 D DR S T LA A B e 2 9 TR AR

ZE W% s 71

ﬁiﬂﬂiﬂﬂ?

i % |

B

|
R | Bttt
|

I
| wain |

EETE

SHS A M B

ik
&
&
i
1

=
Ly
o
%
K
e
[EL]

bl

A NGH

Aii
e
it
(]
E7s

E1

I
| Buiat s h 74 |

TR N RGEH K

Fig.1 Classification of space nuclear power systems
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Fig.2 Schematic diagram of the power supply system

of the micro nuclear reactor
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Fig.3 Schematic diagram of a typical heat pipe cooled

reactor core
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