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Abstract:

The enhancement of mass and heat transfer by electric fields, so-called
electrohydrodynamics (EHD), has been experimentally evaluated and analyzed in this
study. Influences of hot-air flow with and without electric fields on the water moisture
content and temperature in the unsaturated single- and double-layer packed bed are
examined. Velocity of air flow is about 0.33 m/s. Electric fields are applied in the range
of 0 — 15 kV. Glass beads of 0.125 and 0.38 mm in diameters are employed in packed
beds. Enhancement of heat and mass transfer is revealed through measuring the
variations in temperature and weight loss of moisture content of the packed beds. The
results show that with influence of corona wind on flow above the packed bed, the
drying rate is enhanced considerably. Porosity of packed bed influences on drying rate.
Due to the effect of capillary pressure difference, increase of temperatures in double-
layer packed bed appears unlikely that in single-layer packed bed. By comparing

without electric field cases, the drying rate of double-layer packed bed cases are



increased by 1.5 — 1.97 times. In addition, the drying rate of fine-coarse packed-bed

cases are 3.13 — 3.67 higher than that of coarse-fine pack-bed cases.
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