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Influence of NCG Charging Mass on the Thermal Characteristics
of Variable Conductance Heat Pipe with Screen Mesh Wick

J.S. Suh, Y.S. Park, C.H. Kang, K.T. Chung, K.H. Park and K.W. Lee
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Abstract

Experimental study is performed to investigate the effect of heat load and operating temperature on
the thermal performance of a heat pipe with screen mesh wick. The heat pipe was designed in 200
screen meshes, 500mm length and 12.7mm O.D tube of copper, water as working fluid(4.8g) and
nitrogen as non-condensible gas(NCG). The heat pipe used in this study has evaporator, condenser and
adiabatic section, respectively. Experimental data of axial wall temperature distribution is presented for
heat transport capacity, the temperature of cooling water of condenser, inclination angle, and operating
temperature. For the results from this study, it is found that, for the same charging mass of working
fluid, the initial operating temperature and the overall wall temperatures of heat pipe are higher for
NCG charging mass of 5.0X10'6kg and 3.4X10'6kg, than that of 1.0X10'6kg.
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Table 1 Specification of heat pipe used in this study
Description Value

Container material copper
pipe diameter 12.7 mm(O.D)
" 11.1 mm(I.D)
total length 500 mm
length of evaporator zone 100 mm
length of adiabatic zone 50 mm
length of condenser zone 350 mm
Working fluid distilled water
Screen mesh number 200, 1 layer
Inclination angle -20° 7 90°
Cooling water temperature 276K " 303K
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