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ABSTRACT

The purpose of this paper is to experimentally study the effect of partial tube flattening on
thermal characteristics of miniature heat pipes. The partial tube flattening heat pipes are the heat
pipes with two final thicknesses in one pipe and the final thickness at evaporator sections is
always smaller than final thickness at condenser sections. Thermal characteristics of the miniature
heat pipe can be defined from the overall thermal resistance and the maximum heat load. The
miniature heat pipes are made from copper tube with 55 inner axial grooves. The outside diameter
and total length are 6 mm and 200 mm, respectively. The evaporator, adiabatic, and condenser
section lengths are 30, 70, and 100 mm, respectively. The thicknessees of the wick and wall are
0.561 and 0.339 mm, respectively. The wick structure is sintered copper powder with non regular
shape and size of 150-250 um. The working fluid of heat pipe is the high purity deionized water.
This experiment studied the heat pipe at horizontal orientation. The operating temperature and
environment temperature are controlled at 6 0 + 1 °Cand 25 +2 °C, respectively. The final
flattening thicknesses of the original outside diameter of 6 mm at the evaporator sections are
chosen as 2, 3, and 4 mm. Flattenning length of the miniature heat pipe from the end of the
evaporator sections are 30, 60 and 90 mm. Final flattening thicknesses at the condenser sections
are 3, 4, 5 and 6 mm. In this research, a direct current power supply electric heater is applied at
the evaporator section. The temperature of a water cooling plate applied at the condenser section

is controlled by water. Twelve Chromel-Alumel thermocouples are installed at the outer surface



of the miniature heat pipe to measure the temperature distribution of the heat pipe. It was found

from the experimental results that, the equations to predict the maximum power heat input is
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with accuracy range of 37.65%. The equations for predict the overall thermal resistance at

maximum power heat input is
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with accuracy range of 20.87%. The equations for predict the heat transfer at normal state is
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The with accuracy range of 34.34%. And the equations for predict the overall thermal resistance

at normal state is
T
Rpre E(Do = Thfe)>< Le = (1861X qpfe)+ 4118

with accuracy range of 19.05%. The maximum power heat input of partial tube flattening Type 2
mm final thickness at evaporator, 3 mm final thickness at condenser and 0.45 distances per total

length is 20W.



