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Experimental Investigation on Thermal Characteristics of Heat Pipes
Using Water-based MWCNT Nanofluids
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ABSTRACT: In this paper, thermal characteristics of cylindrical grooved wick heat pipes with
water-based MWCNT nanofluids as working medium are experimentally investigated. Volume
fractions of nanoparticles are varied with 0.1% to 0.5%. Transient hot wire method developed in
house i1s used to measure the thermal conductivity of nanofluids. It is enhanced by up to 29%
compared to that of DI water. The thermal resistances and temperature distributions at the surface
of the heat pipes are measured at the same evaporation temperature. The experimental results show
that the thermal resistance of the heat pipes with water-based MWCNT nanofluids as working
fluid is reduced up to 35.2%6 compared with that of heat pipe using DI water. The reduction rate
of thermal resistance is greater than the enhancement rate of thermal conductivity. Finally, based
on the experimental results, we present the reduction of the thermal resistances of the heat pipes
compared with conventional heat pipes cannot be explained by only the thermal conductivity of
water-based MWCNT nanofluids.

Key words: Multi walled carbon nanotube nanofluids(thE4 &4 ux=%H Ux4)), Effective
thermal conductivity (& ¥ A =%), Thermal resistance(¥ A &), Groove wick struc-

ture(ZLF1H ¢ FZE), Miniature heat pipe(£3 3| EI}o]x)
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Table 1 Previous researches of nanofluids

heatpipe
Thermal Thermal
Nanoparticle| conductivity |resistance
enhancement | reduction
. 10 Gold o
Tsai et al. (Sphere) 37%
Ma et al!V | Diamond 729% 682
(Sphere)
a2 Silver o
Kang et al. (Sphere) 80%
. a3 .
Lin et al. Silver 40%
(14)
Yang et al. CuO 46%
16 Al203 o o
Do et al. (Sphere) 8.1% 40%
Liu and Lo | MWCNT 25% 209
(Tube)
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MWCNT
Nanofluids
Vol. 0.5%

Fig. 2 TEM image of dispersed MWCNT
nanoparticles.
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Fig. 3 Schematic diagram of experimental

apparatus.
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Fig. 4 Attached position of thermocouples.
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