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Analysis on the Thermal Characteristics of Variable Conductance Heat Pipe
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ABSTRACT: The operation characteristics of variable conductance heat pipe (VCHP) were
numerically investigated by using 1-dimensicnal diffuse-front model. For different boundary
conditions, the amount of non-condensible gas charge and dimension of gas reservoir were
obtained by iterative calculation. It is found that the amount of non-condensible gas charge
and dimensions of gas reservoir have an effect on the temperature control of condenser for
the given operating condition of VCHP. The numerical results show that the VCHP has an

excellent capability of temperature contrel when subjected to a change in the heat input,

Key words: Heat pipe(3] E = o] Z), Variable conductance(7}3¥ # ¥ 2) Non-condensible gas
(-5 %7F2), Control sensitivity(Hle 7+E)
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Fig. 1 Heat pipe wall temperature distributions
along the condenser.
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Fig. 2 Schematic diagram of VCHP.

Table 1 Dimensions and materials of VCHP

Working fluid HO
Non-condensible gas No
Material of pipe 5US 304
Material of wick Brass
Length of evaporator 90 mm
Length of adiabatic section 90 mm
Length of condenser 1 110 mm
Length of condenser 2 150 mm
Outside diameter of pipe 7mm
inside diameter of pipe 6 mm
Wall thickness of pipe 05 mm
Mesh number of wick 200 mesh
Conductivity of pipe wall 1626 W/m - C
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Fig. 3 The temperature and heat transfer rate
along the heat pipe (full-off condition).
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Table 2 The operation characteristics of VCHP
for different control temperature

:=60T T.=70T

Q W] 134 17.3

full-on | T [T] 55.3 64.0
M [md] | 0.1012x10 % 0.1573%x107°

@ [W] 0.0129 0.0142

full-off | T [T] 18.3 183
M [m] | 0.3375x107° | 0.5400%107°

Volume of the 96 66.4

reservoir [cm’}

Amount of the
non-condensible
gas [mol]

03128 107¢ | 0.7911x107°
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Table 3 The operation characteristics of VCHP for different amount of non-condensible gas

T:=60T T.=70C
Amount of non-condensible gas [x 10 * mol] 0.3127 0.2129 0.7910 0.4911
Heat transfer rate [W] 113 92 | 89 | 7.1 | 138|119 | 105 | 89
Evaporator temperature [T] 626 | 618 | 549 | 541 | 719 | 713 | 61.2 | 608
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