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It was known conceptually that ferrofluid or air driven flows induced by waste heat energy could generate
electric power in surrounding windings by changing the magnetic flux with time through the colis. In the last
decade, a ferrohydrodynamics energy harvesting system based on magnetorheology has been investigated
experimentally and numerically. However, it was focused on the movement of air droplets or nanoparticles in
the ferrofluid, therefore the electric power generated in the device was not enough to use practically. In this
study, we developed the electrical generation concept based on magnetic particle flows for harvesting large
amount of electric power and conducted measurements and computations for verifying the concept of electrical
generation. In order to obtain a significant amount of electrical energy by using magnetic particle flows, it was
critical to control the magnetization direction of magnetic nanoparticles in the fluid by a permanent magnet and
to change the magnetic flux with time by air bubbles when the fluid flows in a millimeter-sized channel passed
through surrounding windings.
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