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Abstract

Cylindrical stainless-steel/sodium heat pipe for a high-temperature solar thermal application was
manufactured and tested for transient and steady-state operations. Two layers of stainless-steel screen mesh
wick was inserted as a capillary structure. The outer diameter of the heat pipe was 12.7 mm and the total
length was 250 mm. The effective heat transport length, the thermal load, and the operating temperature were
varied as thermal transport conditions of the heat pipe. The thermal load was supplied by an electric furnace
up to 1 kW and the cooling was performed by forced convection of air. The effective thermal conductivity
and the thermal resistance were investigated as a function of heat flux, heat transport length, and vapor
temperature. Typical range of the total effective thermal conductivity was as low as 43,500 W/m - K for heat
flux of 176.4 kW/m’ and operating temperature of 1000 K
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Working fluid sodium
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