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ABSTRACT 
Electrohydrodynamic (EHD) from high-voltage electric field (HVEF) assisted drying has been 

successfully applied to enhance the drying rate of several agricultural products such as spinach, 
potato slab, pear, apple, Andrographis paniculata and Aloe vera. The mechanism of EHD drying 
was performed by the corona wind produced by applying a high voltage to the electrode pins. This 
corona wind disturbed the boundary layer of air at the surface of product led to evaporation 
enhancement. Through the review it was revealed that the moisture reduction rate increased with an 
increase in the high-voltage electric field. The HVEF significantly affected on the rate of moisture 
reduction at lower air velocity (0.2 m/s). It was also found that the specific energy consumption 
increased with an increase in applied voltage. The quality of dried product via EHD assisted drying 
process was higher due to a shorter drying time and using a lower drying temperature. In case of 
efficiency of EHD process, the multiple-needle electrode configurations had better efficiency than 
wire and single-electrode configurations. However, the application of HVEF to enhance drying 
system is still developing to increase the shelf life of perishable products. 
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INTRODUCTION 
Conventional drying methods used to 

preserve agricultural products usually involve 
the application of an air flow at elevated 
temperature or thermal radiation from radia-
tor. Hot air drying is generally method perfor-
med to preserve agricultural products. Howe-
ver, it is a very energy-intensive operation and 
leads to much degradation of product quality 
due to elevated drying temperature (Krokida 
et al., Khraisheh et al.). Since a high drying 
temperature adversely affects the quality of 
product (Sunjka et al.), the applica-tion of 
novel techniques such as microwave, farin-
frared radiation, freeze drying and super-
heated steam either alone or in combination 
with conventional drying methods are 
introduced to produce dehy-drated products of 
higher quality. Recently, electrohydrodyna-
mic (EHD) has received considerable atten-
tion because it complies well with both high 
product quality and low energy consumption 
(Bajgai et al.). The primary mechanism for the 
drying enhance-ment is the electric wind, also 
termed as corona wind, by applying high 
voltage to the electrodes. This corona wind is 
then directed toward the surface of product 
where drying is taking place, which disturbs 

the boundary layer over the surface and thus 
enhancing the mass transfer between the 
product and ambient air. Because the corona 
discharge can occur at room temperature and 
atmospheric pressure, the EHD drying is 
attractive for low temperature applications. 
Hashinaga et al. (1999) used a multiple point 
to-plate electrodes with high-voltage AC for 
drying the apple slices. They found that the 
initial drying rate increased 4.5 times over the 
ambient air drying. The effect of electric field 
strength, size of the point electrode and 
electrode gap on the drying rate was also 
investigated. Since the ozone and nitrous 
oxide are produced during a corona discharge, 
they attempted to measure the formation of 
extraneous compounds in the drying samples. 
The high-performance liquid chromatography 
revealed that the extraneous harmful com-
pounds did not produce during the EHD 
drying. Lai, F.C. and Lai, K.-W. (2002) inves-
tigated the enhancement in drying rate of glass 
beads saturated with water and packed in the 
box using electric field. 
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