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ARTICLE INFORMATION ABSTRACT

In this paper, a two-dimensional numerical approach is used to study the mass transfer in drying process
of a moist object affected by electric field in a smooth channel. Finite volume method is used to solve
governing equations of electric, flow, temperature, and the concentration fields in flow phase, as well as
the temperature and the moisture fields in the moist object. The computational methodology includes
the use of a structured, non-uniform quadrilateral grid, and the Standard K-¢ model was adopted as the
turbulence model. The initial temperature of moist object is equal to the air temperature. In this study,
firstly, the computed results are compared with the experimental data and the results are in good agree
very well. Secondly, the effect of Reynolds number, applied voltage and the position of the emitting
electrode on the drying rate of moist object is evaluated. The numerical results show that the drying rate
of moist object with increment Reynolds number enhances without the electric field. Also, in presence
of electric field, in constant Reynolds the influence of EHD phenomenon on the drying rate increases
with increment of applied voltage. In addition, the results show that as the electrode position is
established toward the leading edge of moist object, the maximum moisture evaporation reaches.
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Fig. 6 Electric field distribution at the smooth plate, V=18 kV
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Fig. 14 Concentration distribution around the moist object at different
applied voltages, Re=500
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Fig. 15 Average moisture content of the moist object at different
applied voltages, Re=500

wilize Jloel glajls 15 wsbye pez osle baugie cusb, 15 JSUb

Re=500

1 oplai 17 0551396 (13355 8 ()0 Suille i

01f
0.08 -
- Without EHD
0.06 —a&—— V=18 kV
E B —— V=21kV
= B —@— V=24kV
G
0.04 [~
002~ '
0 -
L1 P L1 ] L1
-0.06 -0.04 -0.02 0 0.02
U (m/s)
0.04

——a—— Without EHD

0.06

, \ U (_Q/s)
S
T T T ] T T T ] T T T ] T T T ] T T T ] T T T I

N | - L1 L1 L1 T
0.08 0.8 0.85 0.9 0.95 1
x (m)
01f
0.08 -
B ——a—— Without EHD
0.06 - —aA—— V=18 kV
T [ —y—— V=21kV
= [ —@— V=24kV
0.04
0.02 - .
O —
L ] L1 L1 L1
0 0.01 0.02 0.03
U (m/s)

Fig. 13 Velocity profiles around the moist object at different applied
voltages, Re=500
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