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Theoretical Analysis of Heat-Mass Transport and Total Pressure in Multi-Layer

Porous/slab: Under Microwave Energy Using Lambert’s Law
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Abstract

In this paper, the heat and mass transfer under microwave
energy in multi-layered packed beds is investigated by
theoretically. The multi-layered packed beds composed of glass
beads, water and air. The model is developed based on the
Lambert's law. However, the effect of gas pressure during drying
process was taken into consideration. Most importantly, this work
focuses on the influence of particle size in the layered structure
of porous media, frequency and thickness to predict heat and
mass transfer in multi-layer porous under microwave energy. The
results show that variations of particle size in the layered
structure of porous media, frequency and thickness a microwave
energy play an important role on overall drying kinetics.

Furthermore the result of this research conducted to application

for the microwave drying process of porous media.
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FUNIITYLMUIARTT (Mass Transport Equation)
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FUMTAINAUITIN (Total Pressure Equation)
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D, = effective molecular mass diffusion (m2/s)
S = water saturation

Dp = penetration depth (m)

T = temperature (OC)

H = specific heat of vaporization (J/kg)
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C = velocity of light (m/s)

E = electric field intensity (V/cm)

t = time (s)

Q = microwave power absorbed term (W/m3)
/ = frequency (GHz)

P = microwave power (W)

p = pressure (Pa)

M = phase change term (kg/mss)

w = velocity (m/s)

A = effective thermal conductivity (W/mK)
k = permeability (mz)

tan S = loss tangent coefficient

[/ = Porosity

g = gravitational constant (m/sz)

P = density (kg/m3)

& = complex permittivity (F/m)

7 = magnetic permeability (H/m)

&' = permittivity or dielectric constant

Hy = dynamic viscosity of liquid (Pa s)

g = dielectric loss factor

Ug = dynamic viscosity of gas (Pa s)

hc = heat transfer constant (W/ mZK)

hy, = mass transfer constant (W/ mzK)
Subscripts

0 = free space p = particle

a = air r = relative

c = capillary v = water vapor
g = gas I =liquid water
x = coordinate axis[m]
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