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Study the Factors affecting the M oistur e Diffusion Coefficient in Drying Clay Ceramics
and Explanationsthe Analytical Model Process

M. Bagherian K. Khalili S.Y. Ahmadi Brooghani

Abstract In this study, effective diffusion coefficient of drying clay of ceramics drying clay ceramics
have been studied. In this study, the effects of temperature (40-60-80 °C), relative humidity (30-50-70%)
and air velocity (1-2-3 ms-1) on the drying behavior of clay ceramics were investigated. A full factorial
design of experiments on a cubic sample was performed. In each trial mass and volume reduction using
balance and camera was registered and the drying curve was plotted. Effective diffusion coefficient of
moisture using drying curves were calculated using the newly developed algorithm of firefly. In this
algorithm, the goal is to reduce the error between the analytical values and experimental values.
Statistical analysis and analysis of variance showed that in calculation of the effective diffusion
coefficient the velocity, temperature and humidity are independent of each other. The greatest impact on
the effective diffusion coefficient is respectively related to the temperature, velocity and environment
humidity. The comparison between this study and other studies show that 97% similarity and
applicability of this method in calculating the effective diffusion coefficient of the ceramic drying
processes.

Key Words Ceramic Drying, Fick's law, the effective diffusion coefficient, surface thermography,
optimization.
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Firefly Algorithm
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Objective function f(x), X = (zy,....,zq4)7
Initialize a population of fireflies x; (i = 1,2, ...,n)
Define light absorption coefficient ~
while (t <MaxGeneration)
for i =1: n all n fireflies
for j =1:1 all n fireflies
Light intensity I; at X; is determined by f(x;)
if (I; > I,)
Move firefly ¢ towards j in all d dimensions
end if
Attractiveness varies with distance r via exp[—~vr]
Evaluate new solutions and update light intensity

end for j
end for i

Rank the fireflies and find the current best

end while

Postprocess results and visualization
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