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Enhancement of Hot-air Drying Efficiency with Electrically-Driven Spiral Flow
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Abstract

This research aims to investigate the swirling flow driven by electric fields relying on
electrode and ground arrangement for enhancing the hot-air drying efficiency. Parameters are the number
of electrodes (n), electrode positions (L,e and L,g ), which are varied both in parallel and normal flow
directions, and ground positions (L, ). In experiments, two ground wires are placed parallel to flow,

while electrode wires are suspends from the upper wall of wind tunnel. High electrical voltage is applied
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at 20 kV. Average bulk mean velocity and temperature of hot-air flow are controlled at 0.35 m/s and 60°C,
respectively. Initial saturation of porous material is S, = 0.5 .It is found from flow visualization when the
electric fields exposes to flow, swirling occurs in the plane normal to flow and above the material. With
placing the electrodes higher than grounds, the air stream to move towards the material surface. This
causes the drying rate to be enhanced considerably. Position in flow direction of electrodes also affects
the occurrence of swirling. Moreover, surface temperature and rate of moisture removal of material are
increased substantially. The rate of moisture removal varies on increasing the number of electrode wires
and on arranging electrode and ground wires. In this study, utilizing electric fields conducts the drying rate
to enhance approximately 1.2-1.8 times.

Keywords: Electrohydrodynamics, Hot-air drying, Spiral flow
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