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Operating Characteristics of a Heat Pipe with Two Heat Sources
Jong Heung Park, Hong-Koo Noh and Jae-Heon Lee

Key Words: Heat Pipe(d]Es}o}), Multiple Heat Sources(t}E <9), Switching Heat
Source (¥ mA|)

Abstract

Numerical and experimental studies on a heat pipe with two heat sources have been performed
to investigate the operating characteristics. Numerical analysis was performed based on the
cylindrical two-dimensional incompressible laminar flow for the vapor space and the conjugate
heat transfer for the entire heat pipe. Experimental study with a (.45 m length copper-water heat
pipe was also performed to validate the numerical modeling for the heat input range from 29 W
to 47 W on each heater. As results, the temperature profiles at the outer wall for the single active
heat source as well as the temperature profiles for the switching operation between two heat
sources are suggested. Due to the axial conduction, it is found that the temperature drop between
the evaporator and the condenser appears small when the heat source closer to the condenser is
turned on. For the switching operation in the present study, the transient time is about 700s and
the temperatures at the locations of both heat source are same in 130s after switching.
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Fig. 1 Schematic drawing for a heat pipe with two

heat sources and switching operation.
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Table 1 Summary of experimental heat pipe.

Material and Dimen-
Item .

sion
Heat pipe wall and End | Copper
Cap
Wick material Copper screen wire
Working fluid Distilled Water
Length of heat pipe 450 mm
Diameter of heat pipe | 15.8 mm
Diameter of vapor 11.8 mm
space
Wick thickness 1 mm
(3 layers)
Wick screen mesh 100
number
Wick porosity 0.83
Wick effective thermal | (.74 W/mK
conducitivity
Length of heater 100 mm
Lenght of adiabatic 50 mm
section
Length of condenser 150 mm
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Fig. 6 Steady state temperature profile at the outer
wall with 38W heat input on Heater 2.
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Table 2 Mean temperatures at Heater 1, Heater 2 and condenser.

Heat Input Mean Temperature
Case AT max
Heater 1 Heater 2 Total Heater 1 Heater 2 | condenser
1 29 W 0w 29 W 65.8C 51.0C 40.0C 25.8C
2 0w 29 W 29 W 51.6C 62.6°C 40.0C 22.6C
3 B W 0w 38 W 73.8C 54.5C 40.0C 33.8C
4 0w 38 W 38 W 55.0°C 69.4C 40.0°C 29.4C
5 47 W 0w 47T W 81.8C 58.0C 40.0°C 41.8C
6 0w 47 W 47 W 58.8C 76.5C 1 40.0°C 36.5C
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Fig. 8 Radial velocity profiles at vapor-wick inter-
face.
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Fig. 9 Transient wall temperatures of Heater 1,
Heater 2, and condenser after switching from
Heater 1 to Heater 2 with 38W.
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Fig. 10 Transient temperature profiles at the outer
wall after switching from Heater 1 to Heater

2 with 38W.
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wall after switching from Heater 2 to Heater
1 with 38W.
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