nMsUszyInMsAsetgimnssuasainauialsemealne a3 38

Fuil 16 - 19 nsngrem wa. 2567 Fandauyusnil ME-NETT 38

TSF0002 RUTT /

NaYDIBANInTAdIL NN ITINNUTEANS AMNNITaULSRUUaNS aune T@auru W
Effects of Double Electrode Rows on Enhancement of Hot-Air Drying Efficiencies

under Electric Field
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Abstract

This research aims to enhance the hot-air drying efficiencies by introducing an electric field to
manipulate the airstream. Key parameters investigated include the electrode positions (Ex) and the distance
between electrode rows (L.). In the experimental setup, two rows of electrodes, each comprising four electrode
wires, are suspended from the upper wall of a wind tunnel with electrode tips positioned 4 cm from the lower
wall. Additionally, two 15-cm-long ground wires are aligned along the flow direction. Instead of porous material,
a packed bed with an initial saturation of 0.5 is used. Hot air enters the system with an average temperature of
60°C and a velocity of 0.34 m/s, while an electrical voltage of 20 kV is applied. Experimental findings indicate
that positioning the first row ahead of the ground wires and packed bed yields a substantial enhancement in
drying rate. This enhancement is attributed to the electric force acting in the flow direction, inducing airstream
towards the ground wires, thereby increasing the air velocity above the packed bed. Moreover, the study
identifies that a too small distance Ly results in interference between electrically-induced flows, whereas a too
large Ly, leads to the circulating flow induced by the electric field of the second row blocking airflow to the
packed bed surface. Meanwhile, the smaller surface area of the packed bed is influenced by high velocity of
the airstream. The maximum drying rate is achieved when Ex = =3.75 cm and L = 7.5 cm, representing a 3.37-

fold increase compared to that of the conventional hot-air drying method.
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2.2 YANAEAY
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Ex = -3.75 cm, Lx
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uuih wazane [6] 39 DRR = 3.0 deduiitelldnseuuis
aedidnlnsnunaiiaesmsgniadadeulunisUarsuna
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7l Ex = =3.75 cm L, = 7.5 cm dunsdiisidniasaunail
dosagrunisrsulumeinuuatgdiurieresunaiun
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