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Experiment on restart character of
loop heat pipe after failure
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Abstract: When the instantaneous thermal load is too large or the partial overheating occurs in the
evaporator, loop heat pipe is prone to failure. In order to make the failing loop heat pipe back to proper
functioning as early as possible, the feasibility of two restart schemes after loop heat pipe fail and the
factors affecting restarting speed were researched. The experimental results shows that reheating
evaporator in the recover process after failure makes loop heat pipe restart to reduce recover time.
Gravity and heating power are the key factors affecting restart speed. When the heating power is small,
the restart speed under gravity assistance is much faster than the restart speed under antigravity. With
the increasing of the heating power, effect of gravity factor on restart speed of loop heat pipe diminishes
gradually. Loop heat pipe can also stop failure by lifting the condenser without cutting the heating
power off. However, this scheme is not feasible because the reverse flow occurs in loop heat pipe.
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Fig.1 Schematic diagram of working principle of loop heat

pipe
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Tab.1 Parameters of the loop heat pipe

iges A% /mm H4%/mm K /mm
AR 24 2 90
M 24 20 60
RN 2 6 3 667
Y ENEE=A 6 3 518
WBEER 6 3 437
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Fig.2 Schematic diagram of the temperature measuring
points arrangement
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Fig.3 Restart-up of propylene LHP
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Fig.4 Comparison of restart-up speed of LHP with different
gravity conditions
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Fig.5 Comparison of thermal resistances of LHP after
restart-up

W BRI AAKER Y, I T RN
I, 5 B AT LU RO v B I P 1 1 Bl
FE, i 2R A PR B R IR S, HAZAIE
BN YT RBKET, 8 R X LHP (9%
PEREFZ A
22 RBEHAERIEAELNANEREFSE

AR S G AR 5T A8 FR s RS SR AU S U0 B A B 3
IR T, FRER B PVE R BOUTHR 2 350 K e, i
Tk W ) e 7 2% i RV BB T AE NS A7 DT 24
i R B A ARSI IE 3

SERGI AR 6 B, PRERHELETE ) 40 mm
(ZEREE TR EESS 40 mm) . NEATIE Ny 40 W B
RARR, 78 ka5 I 50 B2+ 22 350 K J5 IR 4
LHP &4, 28R4 T 8B EE AR, %
R BE T YRR IN 80 mm,  Jy 454 H
77 40 mm A H 74 Bl 40 mm, ] B O AR m ER
DFE 40 W AL i 6 W LLF Y, 78R A IR AT
1B EFF, (B 57— 20 T 55 2l 50 0 rh 28 R 4 il IR
B YE A AN, R PR R IV 2R R AR 5
BEA IR TR 65 KWl 2= T RFFteE , iR 25 imic
T IE IE R ST AR 25 ol X AR

TR GRS LI SR T LU, HRAET
SRR AL TR IR, T Y A B I I
BATHY, RKEE N % TR, 456 7%
R o Tl 22 B4 0T LU, A B AV %) T 0L 1] fH
T WIS E S A AR AL B A T OMUAE , BRI
BT RIS . MG 22 AR i BT AR SR TE v
THBR LHP Ay it %, SR 3l TR R 0
MG, g THRRME TR ESIRGE, Wk
PLAE A B R B0UR KIR AR = R e d . A BE IS
oMM IS . o & AR R
W, B TRARSERESG, WEESNK
WA T RER DEH THELSHERMERL
ar b 1, BRB SR RS 25 Kk A N 2R VR TE B
T RIETE, ZEARNXTFRO A 12 28158 5E
RGP HA 1 mmx1 mmx75 mm B, B TR
IE 1 3 B P B T 2 SR 3, B4 S BOR R
P G o AR I S 0 A el AR ) A A f A
B IR R BOE ] LR RRR R e, (HEHR T
W0 IR G ) B LA R PR kA 5 R B 0 R 2
R B IS R T H m A AL A RE, I JETE
YR R S RS TG 3 B

380 o
40 W 40 mm *
370 G oA
360 - Y low4omm /ﬁ@i%ffé
.""l—|—l'|—_| RE Ly T (/%(BE%?
350 - H L e RIEER
40 W 40 mm r’f’" +-+ :
;Lé 330 + ! LR 7 : aX .‘-\."\ b
320 HoW 40 mm > P
Fase iR W *
sop £ Y
/ |
300 pet et _
Ly A i | A
290 et ¥ 333w Irnf Jxnl rxy|

150 200 250 300 350 400
&1 T[] /min
E6 HEAERYEAELMANBEEHEETK

Fig.6 LHP temperature variation under heating power after
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