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ABSTRACT: Experimental study has been performed to investigate the influence of non-
condensible gas(NCG) charged mass on the thermal performance of a variable conductance
heat pipe(VCHP) with screen mesh wick. The VCHP is furnished by screen mesh number 200
for the pipe outer diameter of 12.7mm and the pipe length of 500 mm. The VCHP is filled
with water as working fluid of 4.8 g and nitrogen as NCG and has evaporator, condenser and
adiabatic section, respectively. For the results from experiment, it is found that, for the same
charged mass of working fluid, the overall wall temperatures of heat pipe grows up with
increasing NCG charged mass. The variation of operating temperature of VCHP reduces with
increasing NCG mass. In addition, the profile of axial wall temperature distribution is pre-
sented for heat transport capacity of heat pipe, the temperature of cooling water of condenser,

inclination angle, and operating temperature.

Key words: Mesh wick("4] 9), Non-condensible gas(¥-2% 7}2), Variable conductance
heat pipe(7tH A G 3 Eo] =), Working fluid(Z5#A])
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Table 1 Quantity of working fluid and NCG
Type | Working fluid NCG(Nitrogen)
HP1 | 48g, Water mg = 1.0x 10" kg,
HP2 | 48g, Water | mg = 34x10 kg,
HP3 | 48g, Water | mg = 50x10° kg,
HP4 | 48g, Water = 0.0 kg, (CCHP)

Water Jacket w._
~

Constant
Temperature Bath

Fig. 1 Schematic diagram of experimental
apparatus.
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Fig. 2 The thermocouple positions marked on
the wall of heat pipe.

2 37k, @859 14, §559 2B5mm FFoR
13788 dAYE Fastgon, dolg 53X
(2645A NetDAQ)E o}-&3l4 7§ AFEHZ &
ZHolE7t AZHES %t S|Egde|x e &
8= FAdF dud 348 At Jge
7t A3 slEwto|x gl golA] GitEo] ¥t
A ol FAAEE g YLFE & AHEIE
2 g&o] 94X Y= 2716 KE-H 283K, 293K, 303
K ¥ 313K7A2 WEA 7184 Agstaa 3te
2 233KHHE 393K7HA] £x¥st s e
T Z(MRC-3131D)E o] &8t A% =9 o
Zht SEH FEH FE3I] YHHEE &
A=

22 dguy

FEDo|Ze] FFLEE PHBE FVLE
(mean adiabatic vapor temperature)E =33}
g 2 dFdME ddy 9ure Zom st
Astdrl. wpebr] slETelze LREAHE 98
o FHEFE HIAA JMEA Holx HYo 2
=8 &A%5, 71€7 4x9 W4 2:E
HEAZ|HA AHE AT AALS £ARE
(90 °)ell A Al &3] 60°¢F 30°, 0°, A4F7tExR
Z(top heating mode)! -5°Z AAFHoH, &
F2 1I0WAAMFE Algste] 10WH dAdo =
A7 HA 2 8FEE vu AT} E9H
2T A g3 Fo A=Y, F
o]z FRstel disiA gdF e FF2=7t +05
K H8 o] Bole uE ANNHE Ha &%
Skt slEgfolyl zg A o] &
i goe] 257t §3% FUME R
golob-2(dry out) FHI7} HH, ojm Ay
3t ot

¢

i
OIN O}.‘.

o O X B
ol e W tlo
T = A

3.2y H 1

]

3.1 7t oE 2EHE

:{o

Fig. 3¢ NCG#o] 10x10  kg?l HP1¢]
Wztg Ex7b 293 Kol 0.06 ke/s # %
2749 FARSqA FFEdFe] ubg Hy
“EFo|th Hx BW/ §FE 9 =
3006Koln Fwy AFSEE 314Kelth
o] 4MlAE F7H3 1453 WY dde FELmst
3176 K2 HxRY 8K7/F mobA 7tE %ol wat
Fay Hu2xd AFerrt vdEstd FoE
AL & 4 Qv Fig. 4= Y& dFx=d04A
HP22 ¥ SEEXE vebd AQd, Hz 36
WY 9 #FHE&xrst 3191Keolu FER HES
TE 3231KE HPIRY &AF52=+ 95K F71
P, FUR HF SEE 91K/t FrhsEh

A—'O;‘,oﬁ.

&
=]
=
&

o
ot ff o &

flo
e Hl

Wall temperature [K]

mv=1.0x10" kg
L

280

1] 100 2;0 3;0 400 500
Axial length [m]

Fig. 3 Distribution of wall temperature with

input power at Ts = 293K for HPI.
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Fig. 4 Distribution of wall temperature with
input power at Ts = 293 K for HP2.
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Fig. 5 Distribution of wall temperature with
input power at Ts = 293 K for HP3.
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Fig. 6 Distribution of wall temperature with
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for HP2.
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Fig. 7 Variation of wall temperature with
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