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Abstract

Main objective of this project is to study enhancing the efficiency of a hot-
air drying process with electric fields flowing from electrode toward ground. By the
Electrohydrodynamic principle, air flow subjected to the electric fields, so-called Corona wind, is
circulated, and then this causes heat and moisture transfer on the packed bed surface to be
enhanced considerably. In this study we have focused on two parameters; the distance between
electrode and ground wires (L =2 — 8 ¢cm), and the number of electrode wires (z = 1, 3, and 4).

In the experiments, the packed bed composes of moisture, glass beads, and air.
Dimension of the packed bed is 4 cm (W) X 6 cm (H) X 12 cm (L), and the initial saturation is
s = 0.5. Diameter of the glass beads is 0.125 mm. In addition, the packed bed is located in a wind
tunnel, where its test — section dimension is 15 cm X 15 cm. High electrical voltage is applied at
15 kV. In the front of the test section, temperature and average velocity of air flow are controlled
at 60°C and 0.35 m/s, respectively. In each experiment, drying time is 24 hr, and the temperature
and weight of the packed bed is recorded in every 30 s.

Experimental results are shown that the investigated parameters obviously affect
to temperature and water removal of the packed bed. When the distance, L, becomes closer, the
surface temperature and evaporation rate increase faster. Similarly, increasing the number, 7,
enhances the drying efficiency. However, the distance, L, seems to affect to the drying efficiency

more than the number, n.





