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ENHANCEMENT OF MASS AND HEAT TRANSFER IN THE UNSATURATED
PACKED-BED WITH ELECTRIC FIELDS
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adany: Binalaslalaslawfing (EHD), nazwaunisauuwy, Tqwin

Abstract

The enhancement of mass and heat transfer by electrohydrodynamics
(EHD) has been experimentally evaluated in this study. Influences of
electric fields, which are associated with and without hot gas, on the water
moisture content and temperature in the unsaturated packed bed are
examined. Electric fields are applied in the range of 0 — 15 kV. Glass beads
of 0.125 and 0.38 mm in diameters are employed. The results show that
with influence of corona wind on flow above the packed bed, the drying
rate is enhanced considerably. In addition, increasing EHD dramatically
reduces the moisture content in packed bed. Moreover, the temperature
measured at different levels in the packed bed increases with higher applied
voltage. Comparison on the energy consumption between utilizing hot air
with and without EHD is reported.
Keywords: Electrohydrodynamics (EHD), Drying process, Porous media
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Packed bead
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Condition Symbol Value
Initial moisture M, 22 %db
Drying temperature T 50 - 60 °C

Ambient temperature Tm 25 OC
Mean air velocity Up 0.35 m/s
Applied voltage \% 0, 10, 15 kV

Drying time t ~48 hr
Glass beads d 0.125, 0.38 mm

a1797 1. FNENagay

Diameter, d (mm) Porosity, (I) Permeability, K (m2)
0.125 ~ 0.385 ~841xX 10" "
0.38 ~0.371 ~352%10 "
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