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Comparative Thermal Performance of Horizontal Closed Loop
Flat Heat Pipe (HCLFHP) and Horizontal Closed Loop Circular
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Abstract

This research aims to compare the thermal performance of a horizontal closed-loop
flat heat pipe (HCLFHP) and a horizontal closed-loop circular heat pipe (HCLCHP),
which applied for an air pre-heater. The HCLCHP or HCLFHP air pre-heaters were made
by a copper tube of 450 mm long and 8.6 mm diameter, which both pre-heaters were
only different in cross-sectional area. For the HCLFHP, a circular tube was pressed
to be as a flat pipe of 4.6 mm (y). The total length of air pre-heater was 350 mm,
itcomposes of the evaporator, adiabaticand condenser sections, which weresame thelength.
Water was used for the working fluid which was filled in the air pre-heater of 50 %
of internal volume. In experiments, the evaporators of both air pre-heaters were
immersed in hot water, the tests were performed with different hot water
temperature from 30 to 85°C. The fresh air across to condenser section of air pre
heater was constant velocity of 0.4 m/s. The results found that the hot water
temperatures were significant factors to the heat transfers rate of air pre heater.
The rate of heat transfer HCLCHP and HCLFHP the heat transfers rate increases
with the temperature of the hot water. As the hot water was lower than 55°C,
the heat transfer rate of HCLFHP is higher than that of HCLCHP. When the hot water
was changed from 65 to 85°C, the heat transfer rate of HCLCHP is higher than
that of HCLFHP.

Keywords : heat pipe, flat, thermosyphon, air pre-heater, heat recovery
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