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Comparative Heat Transfer Characteristics of Flat Heat
Pipe (FHP) Using Water and Cooper Powder with
Water as Working Fluid

Wasan Srimuang” and Preecha Khantikomol

ABSTRACT

This research presents a comparison of heat transfer characteristics of flat heat pipe
(FHP) using water and copper powder with water as working fluid. A standard circular copper
tube with inside diameter of 25 mm and 980 mm long was pressed for reformation of its cross
sectional area by a mold for the flat tube. The FHP’s cross sectional area is similar to a
rectangular with bolt curve sides, which the curve sides are semi-circular. The diameter of
semi-circular is called flattened thickness (y) of a flat tube, is y = 13 mm. In the experiments,
the evaporator was immersed in hot water which the temperature of hot water in the bath was
varied; 65, 75 and 85°C. The tab water at ambient temperature (= 30°C) was used for cooling
of the condenser with constant flow rate of 400 cm?/minute.

The results indicate that the copper powder with water that used for working fluid in
the FHP can enhance the heat transfer around 33.44%. In addition, the thermal resistance (R)
of FHP was reduced 45.45%. Moreover, in this research, the Noie’s equation [1] and Imura’s
equation [2] were used for calculations of the convective heat transfer coefficient in evaporator
section (h,). The results from both equations show similar trend. The value of h, from Noie’s

equation [1] and Imura’s equation [2] were 5564.94 and 4437.86 W/m?°C, respectively.

Keywords: heat pipe, thermosyphon, nano powder, efficiency
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