H53 %55 110 U7 | S S AN Vol. 53, No. 1
20194E1 H Atomic Energy Science and Technology Jan. 2019

BTG REN AR
BB A BT 5

% %
%

] st

REk, M‘, TG R Aaf

Y
RERF =W IE e S HE TR RBEEHE . JL st 102413)

FE R SRS S A PEE T JPRE TS S e R T AR GRS b 5 U I m o o . 15
A SHRE R P SRR 175 g, 78 IR RE R AR T S R S B R Sl TR B R i IR E
A o A T 3 G 70 W ek A DR A T B R Y e I 5 DI LS AR A 3N N T R R Ak T A R s T O R B
ﬁfﬁﬁﬁ?ﬁi&iﬁ/"ﬁﬁﬁkﬁfﬁ%*%ﬁﬁ?ﬁ?&gﬁ9g TE TR BB 50 A Ok P 1 B B B9 52 i W] 22
W, RIS T A S IE R PRI T RS AR .
E'Eiﬁiil:Wﬂﬁ;iﬁﬂﬁ;ﬂﬁ%ﬁﬁ;ﬁmi; ] B 3 1 5 W L

hE4S%ES . TL339 NEIRER A XEHS :1000-6931(2019)01-0038-07

doi:10. 7538/yzk. 2018. youxian. 0345

Test Study for Starting Performance of High-temperature Gravity
Potassium Heat Pipes with and without Wick

HAN Ye, CHAI Baohua, WEI Guangren, Bl Keming, FENG Bo, LONG Yuyi
(China Institute of Atomic Energy, P. O. Box 275-59, Beijing 102413, China)

Abstract: To investigate the starting performance of high-temperature potassium heat
pipes with and without wick under gravity conditions, relevant correlations and suscep-
tibility tests were conducted. The optimal filling volume of the heat pipe with wick is
17.5 g in the test. This filling volume can avoid the slow start-up temperature and the
low end temperature caused by insufficient filling, and can also avoid intermittent
boiling and transition boiling caused by excessive filling. Heat pipes without wick would
be in intermittent boiling condition during starting and heating processes. The severity
decreases with the filling volume. Its optimal filling volume is 9 g in the test. In the
project scale, the influence of inclination on heat transfer performance of heat pipe can
be ignored. In the test state, the starting performance of the potassium heat pipe with
wick is better than that without wick.
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Fig. 1 Structure and working principle of gravity

potassium heat pipes with and without wick
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Table 1 Difference of gravity potassium heat pipes with and without wick
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Table 2 Basic parameter of potassium test heat pipe
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Fig. 3 Temperature change of each point during 14 -3 # heat pipe starting
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Table 3 Temperature parameter and cooling capacity of 11 -3 heat pipes
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of each point during 4 #-6 # heat pipe starting
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Table 4 Temperature parameter and cooling capacity of 4 # -6 & heat pipes
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Table 5 Temperature change of each point for 2 £ heat pipe

) 5 Ty /C Ts/C T /C Ty /C Tys/°C Tys/C
1 622 625 628 630 629 632
2 616 619 622 623 622 625
3 585 588 591 593 592 595
4 578 581 584 586 585 588
5 556 557 560 561 560 563
6 555 557 559 560 559 562
7 555 556 558 558 557 561
8 545 547 550 551 550 553
9 551 552 554 555 554 557
10 549 550 553 554 552 555
11 541 543 545 546 545 548

1 0 1~3 3~6 4~8 3~7 6~10
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