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Analysis of Thermal Control Performance of Variable Conductance
Heat Pipe with Axial Grooves

Y.S. Park’, D.E. Kim, G.S. Byon, J.-S. Suh’, K.-W. Lee  and K.H. Park

Key Words: Axial Groove(F'W3 15H), Diffusion Effect(ZH2F&¥}), Heat Pipe(3] E}o]T),
Thermal Control(Z A|©]), VCHP(7HH A< 8] Eujo] )

Abstract

The present study has been conducted to analytically investigate the thermal control performance of
variable conductance heat pipe(VCHP) with axial grooves. The condenser port of the VCHP is
occupied by a inert gas in which the concentration of gas is varied with the operation temperature
and the heat transport capacity is thus varied with the operating temperature due to the variation of
inert gas concentration. In this study, numerical evaluation for the thermal control of the VCHP with
axial grooves is made from the 1st order diffusion model that considers the diffusive expansion of inert
gas by concentration gradient. Ammonia is used as a working fluid and Nitrogen as a control gas in
the Aluminum tube. As a result, the thermal performance of VCHP based on diffusion model has been
compared with that of VCHP from flat front model. Additionally, it is found that the concentration of
inert gas is distributed in the condenser region of VCHP with axial grooves.
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Fig. 1

mass transfer at the condenser section of VCHP.

An elementary control volume for heat and
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Table 1 Specification of heat pipe used in this
study
Description Value
Number of groove 21 EA
Total length 1.062m
Evaporator length 0.127m
Condenser length 0.3m
Radius of pipe 88 X 10” m

Radius of vapor core 3747 x 10° m

Width of groove 457 ¥ 10" m

Height of groove 1.02 X 10° m
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Fig. 2 Heat transfer and Capillary limit
in Condenser region temperature, 250 K.
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Fig. 3 Heat transfer and Capillary limit in
Condenser region temperature, 260 K.
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Condenser region temperature, 270 K.
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Fig. 5 Effective Capillary Radius of Groove
in 290 K.
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Fig. 7 Variation of Mass Fraction of Gas
with Operation Temperature.
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