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Theoretical Analysis of Factors Affecting to Heat Transfer Limitation in
Screen Mesh Wick Heat Pipe
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71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
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ABSTRACT: The purpose of the present study is to examine the factors affecting the heat
transfer limitations of screen mesh heat pipe for electronic cooling by theoretical analysis.
Diameter of pipe was 6 mm, and mesh numbers are 50, 100, 150, 200 and 250 and water was
selected as a working fluid. According to the change of mesh number, wick layer, inclination
and saturation temperature, capillary pressure, pumping pressure, liquid friction coefficient in
wick, vapor friction coefficient, capillary limitation, entrainment limitation, sonic limitation and
boiling limitation are analyzed by theoretical design method of a heat pipe. As some results,
the capillary limitation in small diameter of heat pipe is largely affected by mesh number and
wick layer.

Key words: Screen mesh wick(&=2 ¥ ®49), Working fluid quantity (25 # 3 F< 2), Wick
porosity (% 7] & &), Pumping pressure(3B 4 %), Thermal resistance(8A &), Ca-
pillary pressure(Z A #¢ &)

2l H 9 N c gl W44 [4/in]
P, : EAZYY [N/m]]
<y A de AdHE [J/ke-K] P, G EAT BILY [N/md
F;, Fy, 1 93 2 27912435 [(N/mb)/(W-m)] AP,  AAANZ mole A [N/md
g D F87&E [m/sec’] AP, : Z7$ER AA9 FEEA [N/md
K C B34 [md] Qunee | EAB

k, /AT £ €45E [W/m-K]

FALAEF (W]
A
kiky, : 4A R o d¥EE [W/m-K]

Qomex - HITTALREZ [W]
Qemer  * AN EADHEF [W]

AgF (W]

A2
t Corresponding author
D EAE WA [m]

Tel.: +82-42-860-3166; fax: +82-42-860-3133 ¥e
E-mail address: kwlee@kier.re.kr T, P 3 Egelz o 232 & [TC]



R CEREESEREEE
agla 24
€ 99 NFE
A A e FUAE (kikel
4y © A% [kg/m-sec]
o0, P HEA 2 Fr19 Y% [kg/m’]
o & Ede g94Y [N/m]
1.8 &2
H71E AMREE HAFES T & 100% ¥
mtoln 2 ALgFo] ol "acﬂ }U’l 4" €&
‘”7—}’\1?17‘1 Yod & 150To =g3td =
"o}, oA dHgs 1 ZfPO% HHYE o &
E‘é 125C ol&tz FZAAFIL glay, 71&9 ¥
ZelMe dFvEe GESA ARD 4F9 9

EAA g0 g4, oldd 4FvE A4E
Y IENIZE SETELY TAZ 9 EolE
aA &7 AsMe e FAE AAok sz
o9 FAZ AR dHo] Yooz 3}—3 Edl
AREFY Aeo] u&FEsHEN A7) =
gt= F4d dgsride o 012%"421 2
Rol Aot} o] BAE MAY & Y&
o] BEFOEE o]|f% FEHACY, ¥y
2 ok 50% TAEHRUA AT 12 AE=R
g7t 7 Zlwoletn & F ik
S EFo| T FFY TolX Yo AFHA
Z%]o}"% ZEFAY Aol 93 I8 dolx
g B3 AgAdle Roz Fo] dase B
Exfo]lxo] 3F & HHFAIA
HatA A FrIAHY AEsFAsE 27 o
$E Foz olFdi, FU)E RY
izl o& & ALstn YzhE o]
ZAEFA7E GAXNZE &8st AL A5
HAolth, & do] BAslE HEoA
o} AERA7E FVddE Ha &A%
of oa] @& 2x9 vHxﬂOﬂ 498 A
OJE} &17]*1 AEHAE o

) B ox
off off S rfr 19_2

ir{rz

[e]

_1&
Ofn
E
i S

J*” %
12 N

3

e m&l Jo 1w ox rlo rlo oy ok mu 4
_°,L
2
i)
<l
O

Ao 9L vlAxe A4S oj2d Yy 881

GyR Rl Aezxut gAY wolE ALgo] 7
SES 37 sl A5AAL Ade s
waBeo] FHolet & & YA

o sEvtolxe ARA AgHE AA

$Ee] YAgom FEFo|T g $494
A SUNAE HE e BRe|N IEsfolx
A AERA AT dew, WA s=
stolz Hg7lge] Bye] AXNT Utk =3 A
2ot wESY 2ASHY B FET|ZE
g HEAAI AgHI Yo, ol &
=9 SETZE Agel 9o FBYo) A5
dhojof stuz mABAS ¢ U] AgaT
AARE WA SEqe) A8HE FE

Aelxe 3300 10mm wlLel Wel A

S N
M Wetd H7el e 5
AEEZ AEFA
o ¢BB} HEL A8l AL AgaE Aol

e sl

e
rII
)

<

=
IH
=2
R
ne
-
ofy
of
o
offe -
I
ok
4

Zo)A 3-—;‘515 =] ﬂ*&@‘.é 9l A}
g %A 3=
2% ga9log —}%—‘é‘:’r =
A4 7&-?—t 447t 2H BAgEE AAA
% FHY FEAYE A BARYLE PrIE
A Hold, EF wHFst e Hde o
Ao FEAFE AHAAW o FAN ARNE B
Selle F/REN Fotx F7IRFAT] AA
ZA#Ee Fgste A= 2AE 5 Urh

53 AAWZe] AHgH = S EFdIZE Ao
e Aol AARHT AAZGE He B e Al
= E4ESs A% zA#g dAM A% Fas
o, ZAEHE 93 23d vA4e A&dte
Zol Ak @olth wekA & oJEBH Y
dAe 23" dHYLS AHEtE S Eo] LM
i, Ao FA, ZAG "2 Fr)exst W
e Bfd 2A#RE, #5584 R EAY T
FAet vd Wel aAxdte FFRAY FUAF
e T¢Her EA4dle 23W WAy dETH
o]

o A& B& NSEE slux sgk
2. M|4{g s|Emlo|j=°| MAo|E
21 mol= Y A32 o4 o] Al

ZA#AHo] Hog FEso|lZo] MdAAM 4



882 o7l ¢ - =5 g -8R

Table 1 Specification of the heat pipe

Table 2 Specification of screen wick

Parameters Specification Mesh number Mesh diameter (mm)
Pipe 50 d,=0216
Material Copper 100 d,=0.114
Total length 300 mm 150 d,=0.065
Length of evaporator zone 50 mm 200 d,=0.053
Length of adiabatic zone 100 mm 250 d,=0.040
Length of condenser zone 150 mm

Working fluid
Pipe diameter (thickness)

Distilled water
4 mm (0.3 mm)
6 mm (0.4 mm)
8 mm (0.7 mm)
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number and temperature ( d,=6 mm).
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