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Abstract

Our research is based on a question from [YPT, International Young Physicists'
Tournament. By applying stable current onto a liquid film and adding an electric field
vertically, the liquid film can start to rotate after these two parameters surpassed a
threshold.

Our target is to build a liquid film motor which is able to work properly, and
figure out the properties of the rotation. Using the device made by ourselves, we did
the experiments about the properties of liquid film as well as the relation between
voltage, electric field, radius, and rotation speed.

After finishing analyzing our data, we tried to explain why it can rotate. To
verify our explanations, we changed the shape of liquid films and observed its motion,
too. At first, we thought that the effect may cause by ions’ movement in external
electric field. However, we overthrew the hypothesis due to the new experiment data.
It shows that adding electrolysis does not affect angular velocity, in addition, we
succeeded to make a pure water film rotate.

After all, we brought out a hypothesis of the polarization of water molecules.
Liquid film is just like dielectric in a capacitor, which will polarize when capacitor is
charged. As the surface charges emerge, electric field will provide torques to them

and starts to rotate.
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