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Abstract: To study the flow characteristics of water-based Al,O3 nanofluids according to the shape of the nanoparticles,
we measure the pressure drop in a fully developed laminar flow regime. Water-based Al,O3 nanofluids of 0.3 Vol.%
with sphere-, rod-, platelet-, and brick-shaped nanoparticles are manufactured by the two-step method. Zeta potential is
measured to examine the suspension and dispersion characteristics, and TEM image is considered to confirm the shape
characteristics of the nanoparticles. The experimental results show that the pressure drop of Al,O; nanofluids depends
on the shape of the nanoparticles although the nanofluids has same volume fraction of nanoparticles. This is explained
by the surface area per unit mass of the nanoparticles and the size of the nanoparticles suspended in the base fluids.
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Fig. 1 TEM images of (a) sphere-shaped nanoparticles,
(b) rod-shaped nanoparticles, (c) platelet-shaped
nanoparticles and (d) brick-shaped nanoparticles
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Fig. 2 Zeta potential of Al,O; nanofluids with nano-
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Fig. 3 Viscosity of Al,O; nanofluids with nanoparticles
of various shapes
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Fig. 4 Schematic diagram of experimental apparatus
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Table 1 BET measurement results

Sphere | Rod | Platelet

Surface Area (m*/g) 32.1 165 102 50.9

Table 2 Particle Size Analysis

Sphere | Rod | Platelet | Brick

Particle Size (nm) 1574 | 81.6 | 1064 161.1
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