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Transient Numerical Analysis of Single Heat Pipe Failure in Heat Pipe Reactor
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Abstract: As means to meet the needs of long-distance energy supply, safe power supply for remote
areas facilities, power supply for the surface of the moon and Mars, and deep space and deep-sea
exploration, the application of nuclear energy has attracted more and more attention, which has
stimulated the development of a series of innovative reactor concepts. Among them, the heat pipe
cooled reactor becomes a research hotspot in nuclear energy due to its simple and compact system and
higher reliability and safety. The design goal of the heat pipe cooled reactor is to establish sufficient
safety margin on the average heat pipe temperature. If a single heat pipe failure occurs, it should be
ensured that the heat pipe conditions nearby do not exceed the maximum allowable temperature and
power, thereby preventing the heat pipe cascade failure. In this study, the numerical simulation transient
analysis of single heat pipe failure accident was carried out using ANSYS Mechanical APDL software.
The temperature distribution of the fuel rod under three severe conditions was solved. The maximum
temperature of the core center increases by 123.65 K, 124.15 K and 204.05 K respectively, and the
maximum reaches 1 352.49 K, and reaches the extreme value at about 95 s, 105 s and 123 s
respectively, entering a new steady state. By comparing the maximum temperature of the core center,
the maximum working temperature of the heat pipe, the maximum temperature of the substrate and the

time required to reach the new steady state under the three conditions, the conclusion that the central
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failure heat pipe is outside the core is obtained. Under the most severe conditions, the maximum

temperature of the substrate is 1 314.16 K, the peak temperature of the core center reaches 1 352.49 K,

and the peak operating temperature of the heat pipe is 1 149.84 K, which does not exceed the allowable

operating temperature range and the material temperature limit. In addition, under this condition, the

maximum peak heat flux of the No. 4 heat pipe reaches 83 709.87 W, and the maximum final heat flux

of the No. 2 heat pipe reaches 7 0183.29 W. According to the heat transfer limit range of the heat pipe,

it is determined that there is no risk of overall cascade failure. In this paper, a single heat pipe failure

transient analysis model of heat pipe cooled reactor was established, and the heat pipe failure simulation

test of heat pipe cooled reactor design was completed to evaluate the real transient thermal response to

the fault, which lays a solid foundation for the improvement of core safety analysis and overall design.

Key words: heat pipe cooled reactor; heat pipe failure; cascade failure; transient numerical analysis

PGV 1) S oy HE (R HE ) DR G 7 2 SR 0
AR L S ml SR AN 2 A, O R % R AT K
(IRFTE AR, o PV HEI T 22 20T B AR R e A
SR TN RS AR B, RN R A
PR T, IO LRI BRI R B AR N 2 i
He K SCVFIREE R 6, DT B 1k & A 2 2R 5

T A e R O SR A 20 22 LT
AR B — AT R R AR AR
PP, Bl TR AR 1) & &, i CFD J7 i
JRAEBRIMI R BRI Z, HIC A 2% &
16 BT ST J T S R B B o 58, Po-
ston®! X SAFE-400 i A #E 47 T Fa 245 #45 ko
BT, TF O 25 5 36 i B 1T LA A 2 K 1% A
Ji . Fratoni %0 fff 57 T HP-ENHS ) #& MEfE,
15 H3Z A7 Ty 23K L e KT Rl 1) 0 4% i 4 541K
3L ERISEIE . Sterbentz ZE01 20 T HAG K
A B Y S HE Y 2 4k, DA DR 78 RS HH 4B
P K A WO B 5 50 IE #1817 . Changlo 4112
fifi 1 PROTEUS/ANSYS ¥ RGAFIT T #E R 3L
F 2 o M TS 1) e A A AR A e, 25 R SR W]
HUA R TR B R R TR 3 T 200K
Xiao 13 JLF 555 R 2 Oy ik M B OT Oy i 5t T
FLY% KRUSTY J o7 HESE 4T 1 56 TE 1 1) B s 4
11 h 508, a5 R 25 Z 17 KRUSTY #5247 [R]
(ke %y, FB KRUSTY T & 2 3 35 BoA 1L 1%
(A RCHAAR o TEAEIR A5 U9 LT FLUENT $F %
BRI B A HE B R AT T A,
T2 R R WIAE AR A RO, P I TR
JE SR T BB o5, i 7E 4 MR H B A s T ik
AL, PV RE I (A TR R S COB MR . K

B DS B SE T IR FC G IRAS Sy M HE S A A% A
FEVE, BFSE & O 3 AR P SR AT OL T A AR L
Th R 2 AR R BLEY 3.2 £, 76 3 MR SR
Ui U100 S SOS B A4 R R A e 1 Uk B AT A 22 4 PR
BN

S REINEOR0] e SR SR SR € BN o T B A D
WA KA T I R 5 /0 . AR SC LA LAY
PAEHEHE LS IS XT 42, R Hl ANSYS Mechanical
APDL 34 JF Ji& $448° J 200 =0 i 1 28 (i s 40l 43
BT, 30 3k X A S80I I B 2 i 7 ok AR 1) (LT
i, AR — 2 S HEHE N2 4 o B BRI S

1 AEHARAERYELHESITERSR
1.1 #IBER

AW K i R HEHE S S5 M T S En 3= 1
PP g o RS HE R S 2 R HE S, B
e RIS A R R AN B 1 s . BEECINE] 1a
JIT 7 B B ERAS X Y BRIT 25 R 1 SRy ORI T,
H B A AR 45 4 Ay B RS, T SR BT 1] 3
B 03 A 1 B JE AT AR 5 i B R SR R . TR
AT TR SRR F R 2 0] ¥ B34 0.1 mm
AOFLBR, LASFRHE 7S . 25 1 ) s P e s H 2y
X AH AR B TT 7 AR Jy BB S R, 34 8 R R A TR L
(ORI FIAH B Y 6 AR BVEEVE R HAR K, T8 i 4] 16
iR ) 2 A BRI 54, o rhu b E T 0 5
WA
1.2 #EEs

1) 48 ] ALY

AR R, SE e AR R AR R 1A 2a BT R Y
B RS R T Ak R A 1B 20 TR 1) AR A% BRGE



1922 BT RER A BR Hi58%

F1AERESENIZT S P BRI SRR N
Table 1 Design parameter of heat pipe dar 1 9 9T
reactor core structure ch = ; . E‘ (ﬂrﬁ> +q Q)
it 2R s S p R LR R BRI ¢ X
i FRESIIE 148 BERERHI LS5 T IR E5 ¢ R I Ol
MOk 7 A2, mm 15 A RXE R B S IR ¢ MR R . ik
MBI, mm 16.7 AR TR0 A A 2 PR T LA 0 BT, SR FH B
WL, 169 TR A L0 1T 1 1 1)
HRAH R I P DX 2, mm 850 ., Fro
g HERBEKE, mm £50 ‘o (ri=11) = 2ri;In (7) 2)
Y HBEKFE, mm 200 ' 7
R BEBAR L, mm 1200 2In < Tgo )
PAFFLAE, mm 18.4 ke = rf—-:gz»ir 3
PAEHME, mm 18.2 In <r—fg>
AR, mm 163 S AR B A TR &, B A
% mm 015 I TE A5 oo WHRBHER SO re, 0 RRRHHE 5520
VAR, mm 08 WA o /BRI 1y WA BREER N 2
e Na e RHOR R 55 r, TR -
TAEREER, K 600~1200 2) HAG H AR AL Hf 7

ZE BRIV BER v i R A

2ae M interface v
“2-4 2mR, ( 5%_ 5T> “
s rine SR SR S T A T A AR S R o AT
REG e WIS ALBR R M Ry oy + i s R, R EE
IR B Pintertace A TR T TT5 Tintertace NI+
VBRI EE; p, A SRR T T, U URIREE
PRl ) T Bl R AR BT AR R

g

a—— WA T; b—— B AL d
D—(pV) =1, 5
L A B as v =m oK
Fig. 1 Schematic diagram of model dp d FpV?
for heat pipe reactor core structure E + E(pr V2) =- W (6)

d E;V? %
i e, E b oI D o (e BV )| < i (e V)
VB B IR FUBRRAR Y 2

BiaERL

P2 R A RO L R B IR

Fig. 2 Schematic diagram of single channel equivalent model



oMW

15 PE AR B R B OB S A A AT AT Y 1923

Kb D MR EAE; S AR S B AL v
RV ; M, i REG FOARERIT; by 92575
FERE s Ec 0 S HE R B hinerrace N I TR LEAR
Vintertace M A AL ZE P IE FHE o My Ex H Vingergace
G A

1 b,
M=o Uy (8)
1 L
Ei=oos |, Udy (9
0
Vineracez— (10>
e hfgpintcrfaccAimcrfacc

Ao U BEBERE  A 2R 7R G y MR IR X
K O PG BE s hey, FIRALE TG piniertace AT
TR ARS8 B 5 Alniertuce 9 S THT AL A2 [] 480 A THTFH

3) A PGB

PG PG R R AN 3 fiR . AL A
ATHRA R B 1~ 9: ab A 1 kil o 2% R B A BE
(42 [ AL Sy o B 2 Ol el 2%k BV TR
(72 [ AL S5 LR 3 0 28k B e S0 A T 1 A
ARG SRR 4 Ry 2RVl U B 5 R IR R 5 5
Tt 5 Sy 38 2o 2t A B A I TR0 1) Bl ) B A 2 o
FE 6 hy i g 2 P B AR BE 0 b ) JAfE s o AR
7 NVe B SR T A AR AL AR i AR 8 S
Vo T B B WS B AR T S S5 o A 9 Ry it
Vo Bk BUARE BE H AR 1] (AR T o AR SCHA B 1) 246 A5 75
{18 52 2850 e A AR BEL A 1T 16 A T [RT 4 BT 7 B 48 T A
R, 206 T bR S M 6. & 3.4 @ ShIGE
T Ry Rosups 73 W N 7% 5 BORN VS BE B A #AGBH
Ry~ Ry 53 A st 7 1~9 [ #ABH

R
3 A4 N7
24 5 —» Vg
1A 6 —> V9
t |
o] 0

K3 EL PG R R
Fig.3 Schematic diagram of heat transfer process of heat pipe

Ry Riysen
—1—

P4 FPARE 100 2% i TE A Y

Fig. 4 Correction model of thermal resistance grid

iR AR P R A P T R T 2R IK R
dT;
piAiéicp,[E = Qinput,i - Qoulput,i ( 11 )

HR 4% Fourier 1 1U:

Ti+Tip
0;/2
K p, HOTT i IR RE; 4, FBOT i ITE AR 6, 8
TOT i WREE; ¢, ATHOT i B HLE RIS T, T
TG i W 5 Ounpurs FITT i B AR Oguipurs N
TG i B9 B 2 0T | BT EREG Qnputouput

1.3 #HBKREFHE

1) T8

PO HE SR P R RO B, SRR LR
3 PR RS R AL B TR T T L, R A
— AT AR AT R A s A0 2, SE T b i AR
By 003, RIS o RO T L 1 RE
BHEDR S DL ARAR AR RS a8l 5 s . R
BHEGS 1-1 T, IR 1 2R R 2 52 R AL
WENER . JFIE LRSS, OB g
5 2-1 v 2 R ILIARE A T N E RS B o e
X5k, BREME S5 3-1 Hh 3 Fon R S SR R K
PAF AN o 3 B B0 R 4 3 —fk ) 3 40 A A
6 I/~ .

Qinput/oulpul,i = /L'Ai ( 12)

3-45 3-5
3-4 2-4 FHEP I -5 2-5 3-5.5
3-3.5 AHABIVE-4 1-4 1-5 A6 3-6
23 1-3 -0 1-6 2-6
33 HHARIAGE-3 1-2 il=il ARAPHAGE-1 3-6.5
3-2.5 29 FHERAGE -2 2] 31l
D) 3-1.5

5 A T R BRI B BAH AR IR b
Fig. 5 Fuel rod label around failed heat pipe and
adjacent heat pipe label

PAEHE 1/12 HES 03— b D 500 A KA
S 7 R, Hodr, T 1 X B A R R
W R RS TS, T2 B S N
45, T.0L 3 RS 40 5,



1924 JiF ReRR AR #5845
45 5 a 45 5 b 45 5 c
4 1193 1.179 5 4 1179 1.157 175 47 0951 o I's
4 55
g 1206 5 L 1206 IS NN -, 0.;14 0.928 5 0 565
4 5 4 S 4 5
35 6 35 6 35 6
3 4 1206 1.193 6 e iaiE 4 1.187 1167 6 i W 4 .959 0 null @
3 3 6 6 3 3 6 6 3 3 6 6
0 1.213 0 1.187 1. 167 121 1.197 1157 1128 0.914 0.928 0 0 0
2 1 2 1 2 1
3 65 3 6.5 3 6.5
@ B L2 1.197 1 V57 1213 3 1.187 L167 1 ot Wi 3 0.951 0 null 3
2 1 2 1 2 1
25 1 25 1 25 1
3 1.213 2 L7 o 1200 I BRI | o: 0501 T 2 0 B
2 15 2 15 2 15
1.206 1.193 1.179 1.157 0.932 0
a—— T ;3 b—— T 2; c—— T 3
6 3 Fh AR IH — AL TR TR
Fig. 6 Normalized power distribution of three condition models
EXeny -
JUMTRE R et
D13 E: N . N N
LHIRBNE ——IRE | SRR :
! BB [EFo3 A
. .\ |
T2k :
i i mxe [a7] i
PRIRT [P R PR
AL A ANSY SHE i e |V B
|zt i MR E

B 7 112 HES I — e D R oy A B A 4
Fig. 7 Normalized power distribution and
heat pipe label of 1/12 core

2) RFETTR

Xof PAAE M AR P AT AR R T, T
AR B S OB PR (o A A5 AL 5 ok HE S — Ak
DI AR B R LB O-T X R FR . A
SR fif AR E i 8 IR o

FIH ANSYS Mechanical APDL §#fF##% |1t
B R R R B TR AT . BB SRR TR R
(1) AT RERE 58 4 A i P 25 SR gk 1 7 5
(2) SRApp o PEREREAS LU SR PO BE SR A 255 (3) B[]
HRKWEN 0550

2 HBRE5HZH
21 REEEIESRMILLSH

TE 2 R R R b 7 B PR R AL, T
TR LR R AR TR L 3 © MR SE REMRRLIE | 6 R 2/3 A
AR 12 42 1/3 S0RHE Y R R IOR P 3 1T 1 T2
AR AL, ALFE O R AL R i TR T nax, failed ~ ARIR
Trnin.taitea MFIIIRIE T puiteas A TR B

FIE SRS

PR3

K8 sRgmAR R
Fig. 8 Solution flow chart

R PEXT EE AR 9 i o B9 W, Ty mnormar M ARG
T TAEAE LT 0 f s T o

&9 mTE 2, 2 e BV IE R TAER, B
AT BRI L LT A 28 Ak, b TR S . Y
FEARL O BAF R 30U, T 1 A B b i R R
FEH 117239 K $2TF 2 29 1 296.04 K, T30 2 (1388
b R EIRE 117439 K 2T 22 1 298.54 K,
A3 By Heh b R R T 1 148.44 K 42 T2
2135249 K, 3 F T4 2 100 s 24738 8 18
MRS, BIMPRRHIE i IR BE AN B T . 5 A X
AR B s S AR B R YR 2 BT [FRE Y
AR BT S R U I — B[R],



%593 BRSPS S HUE A AT AT Y 1925
1350 | Tmax,failed a 1350 | Tmax,failed b 1350 F ¢
- Lave failed - ave,failed - Tmax failed
1300 b_.. Tminjfailed 1300 . Tminjfailed 1300+ - ave failed
max,normal max,normal T . .
v o min, failed
#1250 F 1250 1250 maxnomal
= | - e
1200 1200 1200
1150 1150 1150 B2
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
fisFal/s &k al/s ik al/s

a—— T I b—— T 2; c—— T4 3
B9 ASIR] 00 T e e o iR X e

Fig. 9 Comparison of core center temperature in different conditions

FHAR P B D) 3218 0 2 AR AR 2 A, A AR (A B S
P AR L R A R A S R AIR . PR,
JiL B 235 ) T R B s R R T v, K U B AR SO ST
YR AY e PSSR R o 1 ] L5 R R Y
T, Ik B B R R A R U AR R B — i A
YR
22 fERMEHIE

SNy i — 2 B 0 B PR AR SO A AR ST
HERD [ 2 A, TR AR R E 1Y 3 R AL R AT R

1 400

PR3 BT, LA o HE O 7E FRLAR A R R0 B R 1
SEAMFR 00 . T A B S B R AR
H 5 B T T uers 5 IR R I T monotish 11
P B TARIRE T, WA SRR B B

A3 MR O A E 0 s B R A R,
ANSYS Mechanical APDL () UDR 5 Hi Bk %
TAD I L AR B R A S RS 28 VR T IR
28 G T I R 38 3 AR B A R A A v LB Y AR
L 2R, W 10 iR .

[ Tonas.fuet [ — Tnaxfuel [— Tonax el c
o Tmax,monolish o Tmaxﬁmonolish o Tmax.monolish
1300 ~ Lmax,HP 1300 " {max HpP 1300 ~ L'max,HP /: 777777777
'
,,,,,,,,,,,,,,,,,,,,,,, |
¥ | i i
#1200 ! 1200 H 1200 H
= : | S
- | - | - |
1100 T 1100 F P S 1100 i
i o i
I 1 i i
N 1 | |
1000 . L . . 1000 . [ . » 1000 . L . .
50 100 150 200 0 50 100 150 200 50 100 150 200
[EEIS it 1l /s it 7l/s

a—— T I b—— T 2; c——T.0% 3
B 10 AR 50 F 2% 30 4 fie s VL BE g A2 Ak

Fig. 10 Maximum temperature change of each component in different conditions

W R A T s S BORE E RLR A
B B A% 1) 15 S S AR AR TE , 3 o AR AR AY S
T O AR R AT 95 s A4 IR B H AR
FEARAS, T 2 TEME & AR J5 105 s 247 a8 BT Y
Fa g RS, T 3 AEM e & A 5 123 s ZE A7 ik B0
AR, XA 1 M 2, Mk A S,
SO T S e YR 1 R O R AR S L 1)
T e W BE A, BB AR e RS, T 1AL
0 2 P S e AR 1 T e R BE 43 531K 63.72 K
14231 K. QifE 10a, b iR, To0 1 FT.0 2 4
0 T T R B R, U T 1A SR AR (T2

BN IR AR, T 1 BT 2 VS R BH i Fa
AAEREE A, 10 BH i K 5 A T T IR 2 AE A
Koo RT3, B A A I s B et B e I EE 1Y
Th e i B B 25, S 204.05 K, BL 1A f% 8 TR Y T
MR 183.65 K, #AAS i i TR IR B2 1 7 v s
9 119.37 Ko BEAKTNF, T00 3 09I BE 7t e el B
Y120 3 Ff T 0 Hp S i 1, 38 RS T T RE 19 I )
Wi, M AR RRBEE, T3 HA
4 HLAH SR A AT LU B 5 R R IR, B 4
HRAHAR A b BB de o /R O P A I T 000
302D E 3 A TOLAE K AR BRIV R AR U 50



1926

T

(RIS

5584

BT . 22 2 5 3 4 T 0045 350 14 fe e T B 7
RN e Y A
23 EHITRBRES

i 8 HE O B 25 T, 5 % 22 A A R
LA S5 e e BE 67 B HEAT R A, IS A N M RER 2
VARG e XT, 8 B 88 0 ARHES U TAR IR
FEYE Rl . 5346, HF ANSYS Mechanical APDL Jo
X P AT PR BR R A7 0, AL I 3 b7 Xof A 4
TS AL P 2 R AT R, DA R
1 72 AH SR I R A R AL, DA R A 23 1 R R
e

1) BRI i R BE 53 BT

B 11 R TOLCTA 3) T IRARTE =10 s FlI
=100 s I} A3 B2 23 A 2 181, pln i A v B2k
1 5Me SHE HUNHAE2S 35 .45,
553t 4 AP R Sy AR, PR R A A 3R EE S A
15, 65 K A FLIR O B T, TS S 56 5
R AN, K12 AR R AR fh R

70,000 0.040 m

a

A 11
Fig. 11

2) SO e MR S B A AT

& 13 k4 T 38 4 R Ak s He v i 3
MR . ST K 5. 6 FimatiRl, T 3-6 5
1 3-6.5 SRR B XK, 3-1 5 F1 3-5.5 5Bk
B B X AR, BT LA 3-6 5l 3-6.5 SR RL e gy
TR, 3-1 5 1 3-5.5 BRREE B dhocs 15 B8 AR
] o T 2-6 5 R RHER I3 —fb T F 53 A R ECH
PR BGHTAIREAS 5, 26 SHRRL I b O R R Fe e,

F2 &IR

=N =]

Y [5) im

ETURME

Table2 Maximum temperature change and

position in each condition

ZHUE
2
T T2 T3
PP ORI R R EIRE, K 117239 1174.39 1148.44
PR ZARE, K 1296.04 1298.54 1352.49
TRFHR(E, K 123.65 124.15 204.05
HEE VAT TZMRHEE 1 MR 3 ZIMRHER
BRI RO IR, K 1134.11 113556 1130.51
SRR, K 1257.31 1259.49 131416
TRFHR(E, K 1232 123.93 183.65
R DA e rhut HEFLHM
WEPIR B TARRE, K 1051.64 105239 103047
PERA TARRE, K 1115.36 1094.70 1149.84
TRIHIR(E, K 63.72 4231 119.37
HEp DAL 05HE  0BME 1SR

=10 53 b——=100's
W TR SR 1 I B A1 =

Temperature distribution cloud diagram under severe condition

£ 135249 K Ay, HIF AT H 1437 K VT
L

3) IR A

N TR BRI SR B | R R R T
RELEAT AL 28, B AR PR R IR 0 1] i Al 2 Bk
B (1) P BESTE AL 3 AR R DL RS (2) h
O IR 3 T A A S S A PR A R AR B, HL Ik
3 AR AAE SR [R] B 2% 4 ) — AR R LR, 2 = AE 4



SEOM ER R SE. PV M R B R R OB S HUE S AT AT Y 1927
Ha0or SRR R AR T, AR IR 4 45 2 A, 7E 20 s LA
J&, % 4 PR IR TE 100 s NG T FE24)
1300
fx A 345224 . B 15, Qo Ones Oueas Otes
2 SR R4 B R T
2
¥
= 1400 -
1100 | -~ HPI
HP2
— — HP3
1300 —---HP4
1000 . . . ! ! HPS5
0 25 50 75 100 125 HP6
It ifl/s X
Ny - Iy y #1200
B2 g5 TO0 T S AR B i 2 1 i 3 g
Fig. 12 Trend of substrate temperature ST B
under severe condition 1100 - T -
1400 - 16 1000 25 50 75 100 125
=26 fif i) /s
31 eI
1300 L35 - 14 5 TO0 T AR AR PR IR 1 A8 ki 3
§ gg — Fig. 14 Temperature of adjacent heat pipe
] under severe condition
21200
= A
% p
#
1100 8 il
1000 ! ! ! ! J B 6k
0 25 50 75 100 125 = |'
i) /s wﬁr i
P13 25 T 0 R AN A e o U I 72 fl s 3t R 4| o
Fig. 13 Trend of center temperature ‘ Q””
f HP4
of some fuel pellets under severe condition P Ours
0 25 50 75 100 125

Ao X T%E AL S, T O R RE i
AN, SR 1S 6 S E R 2 i,
I, HEP OSSR, S 2 S a5 SIVE R
R, BARL T2 1 R fb 451

(&1 14 S AH SR IVEE TR EE (1) AR Ak ka3, Horh HP1~
HP6 F/n 5O AE MY 1~6 SHEE . Ml 14
AT, TR) AR 5 AR B2 AR A o7 B R AR RL s R s
T e B AR AL AR X N, AHAR A 1 SR
6 5 o F I A AT I R ) R O R R B e K, fHL
W TEEPRE O, XA E R RN T
T AT, JEARAAAE A SR, I e/ % &
R AR . TET A 4 RASE TAEME H, 2 5
FS S B B AR IR B A T B R, IR E T
1 055.4 K fl 1 054.59 K. SAFE 1 TR IR E R4
JLHE K 873.15~1473.15 K, L TH(TH 3T
BTEZIE RN

[ 15 SRy AR AR S Dy 38 10 A8 Ak 3, 78 SR AR A
BRBCFBR TG 20 s 9, AHABAY 4 R 1

[ A /s
FI15 g TO0 T AR AR IR D38 (1 A8 ki 3
Fig. 15 Power trend of adjacent heat pipe
under severe condition

TG T 2~5 SPAEHEEA SR P
KR MY, K4 SREN RS REREK,
ikF) 83709.87 W, 2 S B MR AN TR, N
7018329 W.,

IR A T AR IR B AR nT A, 2 5 S AR T
(B A ELAT S5 1 AR IR B, MR 035 78 Kk B
FEAA I TR IR AR AR R X R 4 R R B T, I
FE R BE VIS R, A R R, SO I A A
FBOH, R T AREE Ty R . B 2 SV
R AYPRIR R . EZIERT N, 350 4 53
JE A OB R R 7 TR, 2 B s 5 1
A e B A BRI SR, 7R A B8 1 R AN Z i,
354 S IE TR BB AR IR 2, TAE
ek 7 3k B[] v A, AT b L Ty o3 B e Y



1928

FETREREHAR 58k

x3 BHIATHBAEENRENLE
Table 3 Extreme and final power of adjacent heat pipe
under severe condition

20

W

#

2EHE 3EME 45RE SERE

TR, W 78 541.14 80031.51 83709.87 81376.92
TR R, K 1019.10
AR, W

FAYPRXS IR, K 1055.40

1018.64 101871 1019.38

70 183.29 62799.39 65127.81 63 284.10
1032.21

1033.19 1054.59

PRAEL

TEARGERY v, B Ul B 04 T i, A% FARE T BB
FIRORE 2 38, DA T 9 5355 2R R5CHAAE ) AH 4B BV Y 2
Wi o DRLIM I A S IR 2R ) i R

K16 o 3H 515 3 60 P88 15 FR R BRI HL .
R3PS T e D% 83 709.87 W,
AR AL 2K ], Ul e RO PV R AU, FH AT
T AT R A BRI PR BT, U S 1T 19 B 2
BEAT AR, B HA R B BV, DT AS 25 18
PRI AT RE

1081
107 -
10°
g2 |
o Ll A S B
= RS 1 -
R AV L 7 11
e/ BRI
/[l g !
-/ / PR
/
1or L . . .
500 1000 1500 2000
BT /K

16 PAE R B
Fig. 16 Heat transfer limit range of heat pipe
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