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Calculation of Diffusion Coefficient of Drying Clay Ceramics using Firefly Algorithm
and Studying Effects of Part Geometry

M. Bagherian®, K. Khalili*", and S.Y. Ahmadi Brooghani®
! Department of Mechanical Engineering, University of Birjand, Birjand, Iran.
23 Department of Mechanic Engineering, University of Birjand, Birjand, Iran.

Abstract

In this work, the effects of temperature, relative humidity, and air velocity on the effective difussion
coefficient of four different clay ceramic samples are investigated. A full factorial design of experiments is
performed on four cubic samples. In each trial, the mass and volume reductions are measured using an
electronic balance and a vision system, respectively. The resulting data is recorded, and the drying curve is
plotted. The effective diffusion coefficient of moisture is calculated using the newly developed firefly
algorithm, in which the error defined as the difference between the analytical and experimental values is
minimized. The statistical analysis and the analysis of variance (ANOVA) performed show that in the
calculation of the effective diffusion coefficient, the velocity, temperature, and humidity are independent
from one another. The greatest impact on the effective diffusion coefficient is related to the velocity, and this
is followed by temperature and environmental humidity, respectively. Finally, using the drying parameters,
the regression of the diffusion cofficient is obtaioned.

Keywords: Ceramic Drying; Fick's law; Effective Diffusion Coefficient; Surface Thermography; Firefly
Algorithm.
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