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Theoretical Analysis for Capillary Action of Lithium in Wick of Heat Pipe Reactor

ZHU Qiang, ZHENG Hanyong, LI Weiwei, ZHANG Qiang
(No. 718 R&D Institute, CSIC, Handan 056000, China)

Abstract According to work characteristics of heat pipe reactor, a theoretical model of the wick is established. The
formula for rising height of liquid lithium in the wick is derived. The wick rising height is calculated under certain conditions. In
addition, the change rules of rising height of lithium in wick with the mesh number, layer number, temperature and heat flux
are analyzed. It provides the basis for the design of the heat pipe reactor and the selection of the wick parameters.

Key words lithium; sulfur hexafluoride; heat pipe reactor; wick; capillary action

LS 25 5 5 R A 36 JE . PR sk b B T 2
P 1 DA R R 3545 o5 — A
S W IRLER SN, W A A PR T L R P

0 3
RS 7S WALBRAE— B &1 T rT LU, Bk i

il

AR B IR A R S A B S AL -,
Py AR AR O PR FROR AR , ol AR A7 A5 S0
i A RGN, B/ SRALHLR AR S
FRACHLETT AR & SIHILIC &, AT LR B BEAL S
PGB RS, 3E S HIEK T AT AR i 3 J1%
i R

B/ NTACHR SN A R, — Rl iR
LS5 S IO, AP 7R M A 5 2 AR 3 R BEAE R A
S TR ISR 9 A B A A S S AR i 2
TR P ™ ) e ok B AL R BE | AR R4 T
HT TS TR I A el Rl e Ak 45 1

ek H #H.2018- 01- 05

FEB A AR (1968-) |55 50 TRRIT , 5 M 4 MR

i B AR AL B W Es L, 5 AR B, i i
P2 K G BE S LR N R A5 . i TN gL
BRUE W o7 R I L, 5 1 SN M W A 2 3 2
AU E R R B, (R A S S A 52
PRGOS e 1 R, 38 T/ TR Rt
B TAERI B, FATTARIX A B 1 3 i B bz
R B

AR A F R R UL 1, 32 B R A
PR IRIROES 12 22 S A AR, B A b SN
FeAGEADC TR HR I A ™ W A7 X, IR T B A 4
i PABE— T B A A TS g S e B BRSBTS

UEHARWIE



14 kO, F L ARAERE RS BBk AR R 6 ZE b AT .73 .

7N IR M W 2 2 A S L o 19 TS

AR A BAER 5K IR s
T, SN BACBTAE RS A R 1T SR S A
A RO RS I B Sz AR R, — oy
S5 RN, —HRor Y B AL SRAE BEV BE B IR A
25 T I, BEZE RO BRI SR BE U B AR, SR
PIAE ML Ve BEA IR, 1 IR O 1) T R = A AT
DR, BT IR ER IR W B2 a8 R e
SR AT PA— ECHEA TRV BRI AR SE , BN MU AE S
B gl

TERE SO Ao TR B AR, SO B I
MR RS AN DS Bk AR5 0™ 0 T EL Bz
SR SEW RS AT, WS e R 5
f—aR 7y, SR GIE A& L B S, PV
AR AR5 MRS A B B A Sk R,
TG BT RESR AL A4 T Sk AT BIRA ol AV Y B
RAGIAEZ BIBRG] , XA SO gl , B2/ 759
POBE ST HE AR [ A R 9 5 L 8 2 A e o A
R ORI BRI E— R K, AR IR
ANBE a1 K A0 PR SO g B T AR SV A A
FOR WO 2 K R i T, T BE 5 1 3k W 8k
LR PR, IR KR B MR e B AR PR

N T WP OB AR BB AR L
WS B AN PR, A SO 7 SRR AR X 40 7E WO
B AT e AT

Bz EA ST R

T )
B1 RERNFEHTEER

Fig. 1 Schematic diagram of heat pipe reactor structure
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Fig. 2 Schematic diagram of wick theoretical model
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Table.1 Calculation result of rising
height of lithium in wick changing

with layer number and mesh number
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Fig. 3 Change trend diagram of rising height of
lithium in wick with mesh number and layer number
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Table 2 Calculation result of rising height of

lithium in wick changing with temperature
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Fig. 4 Change trend diagram of rising height of

lithium in wick with temperature
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Table 3 Calculation result of rising height of

lithium changing with heat flux
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Fig. 5 Calculation result of rising height of
lithium in wick changing with heat flux
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