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An Experimental Study on the Heat Transfer Characteristics
of High-Temperature Cylindrical Heat Pipes
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ABSTRACT: High-temperature cylindrical sodium/stainless-steel heat pipes were manufac-
tured and tested for transient as well as steady states. Total length of the heat pipe was 1m
and the diameter was 254 mm. Screen meshes of 3 different sizes were used to estimate the
effect of mesh size on the thermal performance of the heat pipe.

The minimum thermal resistance achieved was as low as 0.02°C/W for the maximum ther-
mal load of 2kW. The average heat transfer coefficient in the evaporator was about 2,000
kW/m?K and those in the condenser region were up to 5 times higher.
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Fig. 1 Heat pipe dimension and thermocouple locations (Unit: mm).
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Table 1 Properties of sodium (at 500°C)""

RER

Table 2 Specification of screen meshes used
in this study

Properties Values
Liquid density (kg/m®) 831 Mesh No. 40 50 60 Remarks
Surface tension (N/m) 0.1546 Mesh/m 1575 1969 2362
Latent heat (kJ/kg) 4280 D,(107*m) 018 014 014 Diameter of wire
Liquid viscosity (Ns/m’) 23%10°° 7.(107°m) 032 025 021 Capillary radius
FOM (W/m®) 22x10" e 0766 0773 0727  Porosity
Vapor pressure (bars) 0.01 K(0™°m® 219 144 083  Permeability
Melting point (C) at 1atm 98
Fire point (T) at 1 atm 115
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Fig. 2 Experimental setup.
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(b) Fully operating heat pipe

Fig. 3 Heat pipe operation.
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Fig. 4 Heat pipe start-up.
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Fig. 5 Temperature variation as a function of
input thermal loads.
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Fig. 7 Variation of the thermal resistances as
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