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(Analysis of Heat and Mass Transfer Process in Porous Media during under Microwave Energy)
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Abstract

Microwave heating-drying of porous media using a wave guide is a relatively new area of
research. In order to gain insight into the phenomena that occur within the wave guide
together with the temperature/moisture distributions in the porous media, a detailed
knowledge of absorbed power distribution is necessary. In the present paper, a three
dimensional Finite Difference Time Domain (FDTD) scheme is used to determine
electromagnetic fields (TE10-mode) and absorbed power by solving the transient
Maxwell’s equations. Two-dimensional heat/mass transport within the porous media
located in rectangular wave guide is also considered to evaluate the variations of
temperature pressure and moisture with heating time at different frequencies and sample
sizes. A predicted result from mathematical model is then validated against experimental
results and subsequently used as a tool for efficient computational prototyping.
Furthermore, the drying of dielectric materials (cement paste, mortar and concrete) by a
continuous microwave belt drier was also investigated experimentally. Most importantly,
it focuses on the investigation of drying phenomena under microwave environment. In
this analysis, the effect of the irradiation time, sample sizes, and microwave power level
(number of magnetrons (800W/1 magnetron)) on overall drying kinetics and mechanical
properties were studied.

This study is of great importance from the practical point of view because it shows
the possibility of application of microwave drying of dielectric materials on an industrial

scale.
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