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display, b. System board
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Table 1. Analysis of variation for drying time
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Fig. 2.Moisture ratio changes as a function of drying time at different air temperatures and air velocities
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Table 2. The Effective moisture diffusivity (De) of corn and related coefficient of determination (R?).
(g a2 )3 152 slao 40 50 60

Air temperature (°C)

(4l 5 e g oy De) R? De) ®R> Do) ®R>

Air velocity ms™)

1 10.2 x 1010 0.93 17.2 x 1010 0.932 31 x 10710 0.953
1.5 9.8 x 1010 0.94 16.5 x 10710 0.941 26.2 x 10710 0.955
2 8.7 x 1010 0.963 14.7 x 1010 0.921 26.1 x 10710 0.942
25 8 x 1010 0.961 13.5 x 1010 0.952 24.5 x 10710 0.927
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Table 3. Activation energy under different levels of air velocities
(4l ) 63959 Slgo ae 1 15 2 25

Air velocity (ms™)
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Coefficient of determination (R?)
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Abstract

In this research, thin layer drying kinetics of cornwas studied in laboratory scale convective
dryer. The effects of air temperatureat 3 levels (40, 50 and 60°C ) and air velocityat 4 levels (1,
1.5,2 and 2.5 ms!) on drying time, effective moisture diffusivity, activation energy and energy
consumption of cornwere studied. The acquired data were analyzed on the basis of completely
randomized factorial design with two factors. The results indicated that drying time of products
decrease 63% with the air temperature from 40 to 60 °C but increases 19% with air velocity
from 1 to 2.5 ms™'. Calculated values of moisture diffusivity varied from 8E-10 m?s™' at 40 °C
air temperature to 31E-10 m?s! at 60 °C air temperature. Furthermore, the activation energy of
corn was obtained to be in the range of 47.49 - 47.69 kimol™'. Additionally, increasing the air
temperature and decreasing the air velocity led to a decrease in energy consumption of drying.
i.e. the lowest value of energy consumption (4.06 kW hr) was measured at 60 °C air temperature
and 1 ms™! of air velocity while maximum amount of energy consumption (42.02 kW hr) was

obtained at 40 °C air temperature and 2.5 ms™ of air velocity.
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