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Advanced control of heat transfer and fluid flow by magnetic nano-rod dispersion
type magnetic functional nanofluid

Motozawa, Masaaki
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Magnetic functional nanofluid is the dispersion of the nano-order magnetic
particles in liquid carrier, and such a fluid is popular as a magnetic fluid. It is well known that
the clustering structure in magnetic functional nanofluid causes interesting features such as
anisotropy and time-series change. Although inner magnetic particles in magnetic functional
nanofluid are generally spherical in shape, if rod-shape magnetic particles are dispersed in
magnetic nanofluid, it is expected to enhance anisotropic features by applying magnetic field. In
this study, magnetic nano-rods dispersion fluid is prepared, and the anisotropic magnetic property
caused by orientation of magnetic nano-rod are investigated. The results show that there are no
hysteresis loops in magnetic functional nanofluid, whereas hysteresis appeared and small coercive
magnetic force is generated in magnetic nano-rod dispersion fluid even when there is no orientation
of the inner nano-rods.



CPU

M agnetic Nano-Rod -

Magnetic Fluid MNR-MF MNR-MF
MNR-MF
MNR-MF
MNP-MF
MNR-MF

MNP-MF MNR-MF

MNP-MF MNR-MF

MNR-MF MNP-MF

MNR-MF
Zhu T. Zhu et ., J. Phys. Chem. C, 115, 2011, pp. 9814-9820.
1 SEM

30-40 nm 200-300 nm



Fig.1 SEM images of hand-made magnetic nano-rods.

Tablel Experimental result of the dispersion test of nano-particles.

A B 2
1 OA -
2 SO -
3 SDS -
4 OA SO
5 OA SDS
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7 SO OA
8 SDS OA
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Experimental apparatus Test sample
Fig. 2 Experimental apparatus and test sample for visualization of clustering structure.
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Fig. 3 Typica results of visualization of clustering structure.
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Fig. 4 Magnetization curve for MNP-MF with/ Fig. 5 Magnetization curve for MNR-MF with /
without orientation of inner particles. without orientation of inner particles.

Table2 Dimensions of mini-channel

Solenoid coil

Channel Height[mm] | Width[mm]
Channel0.5 0.5
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Fig. 6 Schematics of mini-channel
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Fig. 7 Influence of magnetic field on heat transfer of magnetic fluid flow in mini-channels.
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