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Analysis of Transient Thermal Characteristics in a Gas-Loaded Heat Pipe
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ABSTRACT: The thermal performance characteristics of gas-loaded heat pipe (GLHP) were
investigated by using transient diffuse-front model. Numerical evaluation of the GLHP is
made with water as a working fluid and Nitrogen as control gas in the stainless steel tube.
The transient vapor temperature and wall temperature were obtained. It is found that the
temperature profiles and gas mole fraction distribution have been mainly influenced by the '
diffusion between working fluid and noncondensable control gas in the condenser of GLHP. It
is also found that the large power input make the diffusion region smaller.
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Fig. 1 Heat pipe wall temperature distribu-
tions and vapor velocity profile along
the condenser.
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Fig. 1 Heat pipe wall temperature distribu-
tions and vapor velocity profile along

the condenser.
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Fig. 2 Schematic diagram of GLHP.
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Table 1 Dimensions and materials of GLHP

Working fluid H:0

Noncondensable gas Nz

Material of pipe Sus. 304

Wick Feltmetal (100 mesh)

Length of evaporator 100 mm

Length of adiabatic section 150 mm

Length of condenser 350 mm

Qutside diameter of pipe 12.3 mm

Inside diameter of pipe 10.5 mm

Conductivity of pipe

wall, k, 1626 W/m - C

*Heat transfer coefficient
at the condenser, h

60 W/m* - C

*Conductivity of liquid-
saturated wick, Ay,

400 W/m - T

7 ATEH 100 APAR.

Input the fixed value
Qe T, M,

Inttialize values
TuTuly ¥
u
Calculate the vapor temperature

v

¥
Calculats the wall temperature

r-

4
Calculate the gas mole fraction and gas mole
M

Xy

time step)

Prove the steady state
|7, LT and|T, 0T, 1
w<Error limit

Fig. 3 Flow chart of calculation procedure.
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Fig. 4 Transient responses of vapor temperature
for a step power input.
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Fig. 5 Transient ‘vapor temperature profile a—
long condenser section.
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Fig. 7 Vapor temperature and wall tempera-
ture for different heat load.
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