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Abstract An experimental study was carried out to 

investigate the heat and mass transport process in porous 

packed bed for convective drying with electrohydronamic 

(EHD). Initially, an experimental set-up was developed. An 

experimental program was then undertaken to study the 

convective drying with electrohydronamic at different 

condition. Most importantly, the main parameters for studies 

were focused on flow structure (corona wind), hot air 

temperature particle size and moisture evaporation rate. By 

applying an electric field on convective drying, the drying rate 

can be enhanced remarkable. The results show that the 
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drying kinetics strongly depend on the particle size, the hot 

air temperature, and the applied voltage. The moisture 

evaporation characteristics from the combination of the 

electrics field and conventional hot air drying (CHP) 

techniques were compared with those conventional hot air 

drying methods. The results showed that the he moisture 

evaporation in case of combining the electrics field and 

conventional hot air drying was up to 150%-200% times 

higher than that case of CHP alone under the same final 

moisture content.. Finally, the economical analysis is also 

provided in this paper. The results presented here provide a 

basis for fundamental understanding of microwave drying of 

unsaturated porous materials and can be applied as useful 

tool for exploring practical problems. 

keyword:  drying kinetics  /  electric filed 
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      (0/27 S)                   (2/27 S)                 (3/27 S)   

  
       (4/27 S)                   (5/27 S)                (6/27 S)    

   
     (7/27 S)                     (8/27 S)                 (9/27 S)               

  3  24 kV   Re = 3420, ReEHD = 41802
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 1  

Condition Symbol Value 

Initial moisture Min 22%db 

Drying temperature T 50– 60ºC 

ambient temperature TM 25ºC

air velocity Wa 0m/s, 0.4m/s 

Applied voltage V 0kV, 12kV 

drying time t 8-10 hour 

Glass beads d 0.15, 0.4 mm 

 2

diameter d [mm] porosity Permeability K [m2]

0.15 0.385 8.41x10-12

0.40 0.371 3.52x10-11
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