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Study on the feasibility and structural optimization of heat-pipe on board
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Abstract: The feasibility and capability of heat-pipe on~board was studied by analysis

and computation, and the structure was-optimized:—The results show that the capability of

anti axial acceleration of heat-pipe with an-effective-length of 0.42m is of —1.2g, helping to

conquer the“disadvantages ‘'of changing acceleration-and azimuth when the plane manoeuvres.

At the sam¢ time, the‘heat\transfer capability 6f the heat-pipe is of 10 W/em* high with a

temperature difference of\only 15. 303 K+ so it can meet completely the demand of large flow

heat transfer on board.
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Fig. 1 Shape and structure of micro groove

panel heat-pipe
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Fig. 2 Effect of width and depth of micro-prove

and effective length of heat-pipe
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Fig. 3 Effect of width and hight of vapor chamber

and effective length of heat-pipe
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Table 1 Thermal resistance of all parts
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Fig. 4 Scattergram of simplified thermal

resistance of panel heat-pipe
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Table 2 Temperature differences of each part
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Table 3 Optimized results of laminated rib parameters

JREE/ wEE/ WER/ B/ R/ B/

mm mm mm kg K Pa
e Ak 2 50 3 1.08  6.90 2.17
ftfb)s 0.7 22 1 0.49 4.95 4.89

Sk BEC, 26 v [ B B T O Ak RTRE S B 1AL

A LS T LA gt e b &t R T
Wl B 5 0 A R 25 B S ROk 1Y 71, 740,
T 5 28t A Ry SR 1Y 45. 37 Y.

5 & it

AR S Ao X I T AL A AR A AT AT
G AL RE M WF I 15 th DA T 4538

D) A SO LA B 5 09 248 0 R 1) i
MIRETIEEI T — 1. 2g LB 58 20T DIFRPT R ALK
HLACHIL 20 3l 18 B T sk 188 R0 B0 A 7 7 A8 b 25 $0
AR R WA R 52 ), B T T R B R AL AL 2R ik
AL A AT

2) E T T P8 B A A% B HL DURA Il 45 3
TSRO, ¥ BE B BE 547 TN 1] i #4RH
P RS TS AL PR BEL IR R B 43S SR I BV
60 % LA F) , XHIZ R 5 #E AT iR Ak A% i ik LUS AT DA
R FATR A& A B 1) e R T 22 (AR S FAAE Il 22
REARIE 40 00 , 32 o P 10 4% PR

30X T Ve Bk BB o b A% A 40 AT D A iR
Tl 43 W B AT % B A3 AT UL A B0 LLUS
B 1) A IR 25 B R IR R B 71. 74 Yo, T BT AR
JHE R ) 45, 37%.

Sk
[0 BT FTEE A T i 109 P L. G A 1979
(3):64-69.

ZHAO Mingyi, Usage of heat-pipe in electronic equip-
ments[ J ]. Communication Technology,1979(3) :64-69. (in
Chinese)

[2] E|Beek HTEGNTEEFRSRENRET] ETFL
H AR ,1980(3) :101-106.

MAO Qianlai. Heat-pipe used for electronic equipment of
radar temperature control [ J]. Radar Technology. 1980
(3):101-106. (in Chinese)

[3] skifdm. SR pLoLam 754 A B e & O 5 80
R FCE R IR [T, s TR . 1984(2) ¢ 1-6.
ZHANG Mengrui. Effect of gravity and acceleration when
heat-pipe was used for electronic equipment cooling on
board[J]. Aeronautical Electronic Technology,1984(2):1-
6. (in Chinese)

(4] ikasn. BETENRL MR BRI HD ] Bz b 73
A ,1986(4) :18-20.

ZHANG Mengrui. Usage of heat-pipe in Doppler radar on
board[ ] ]. Aeronautical Electronic Technology, 1986 (4)
18-20. (in Chinese)

[5] HAWHE. CHBMARSEITAMEID] W%, EdL Tl K

2,2006.

LU Yaguo. Computation of aircraft oil system[DJ]. Xi’an:



%4 W2 06 46 - AL B AR A 1 T AT PRI 5 AL A 1R 1 853

Northwestern Polytechnical University,2006. (in Chinese) grooved flat-plare heat pipes[]J]. Journal of Engineering for

[6] IhIaee, s, Rockt. M. dba . B2 i itk Thermal Energy and Power, 2004.19(1):33-38. (in Chi-
1983. nese)

C7] JE&EH M, o E 5, 5. = Fh GO 45 1 /9 7 B8 i 1% o] Aatifl, mar e, Wk Bt b 73 & Rk & o i fR
AERE SR DFTELT ], BT dr . 2003, 26(4) :357-360. (M. 2 . JbaT: IR as i K R 2 i At 2008,
FAN Chunli, QU Wei,SUN Fengrui, et al. The experimen- [10] MBILTT RS Kb A BRA R H a7 7 & i G
tal study of the performance of flat miniature heat pipes B WS AR [EB/OL]. [2009-10-17 . http: // nh-yida.
with three kinds of micro grooves[]]. Chinese Journal of com/data/main. php? id=41-00014.
Electron Devices,2003,26(4) :357-360. (in Chinese) (111 #piiess, My SOk, f E M. 3 R b A, 3 45 80 th i

C8] vu&HM. i, #h=F 5, 45, T ) % R 7 B3R5 16 FA Pk B #£,1998.

Mgz (1], 4 hESh J1 T8, 2004,19(1) : 33-38.
FAN Chunli, QU Wei, SUN Fengrui, et al. The influence

of gravitation on the heat transfer performance of micro-

[12]

Lall P, Pecht M G. Hakim E B. Influence of temperature
on microelectronics and system reliabilityl M]. New York:

CRC Press,2008.



