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ABSTRACT: This study has been performed to investigate the thermal performance of vari-
able conductance heat pipe (VCHP) with meshed wick. The length of condenser portion in a
VCHP is varied by the expansion of inert gas with the operation temperature, and the heat
transport capacity is thus varied with the operating temperature. In this study, numerical eva-
luation of the VCHP is made for the thermal performance of VCHP, based on the diffusion
model of inert gas. Water is used as a working fluid and nitrogen as a control inert gas in
the copper tube. As a result, the thermal performance of VCHP has been compared with that
of constant conductance heat pipe (CCHP) according to the variation of operation temperature.
Maximum heat transport capacity of VCHP is mainly presented for operation temperature and
the variation of operation temperature is also presented for heat transfer rate of VCHP.

Key words: Variable conductance heat pipe(7}'¥# A€ 3| Ego]Z), Non-condensible gas(E-&5
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Fig. 1 Schematic diagram of variable conduc-
tance heat pipe without gas reservoir.
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Table 1 Specification of heat pipe

Description Value
Screen mesh number #200, 1 Layer
Total length 05m

Evaporator length 0.lm
Condenser length 0.35m
Pipe diameter (0.D) 127x10 % m
Pipe diameter (LD) 1.11x10 °m
Inclination angle 90°~—5°
Cooling water 276~303 K
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Fig. 2 Distribution of mass fraction with the

mass of NCG.
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Fig. 3 Distribution of wall temperature with the
ambient temperature of condenser of
VCHP.
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Fig. 4 Variation of wall temperature with mass
of NCG at 130 W.
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Fig. 5 Distribution of capillary limit on heat
transfer rate with inclination angle for
HP2.
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Fig. 7 Heat transfer rate versus operating tem-
perature with various heat pipes.
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