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The Analysis of Drying Process in Porous Media
(I Development of Mathematical Model for Analysis
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ABSTRACT

This paper is developed that extends a previous paper (Nﬂﬂﬁﬂé %G\%L@I‘ﬁ[l]) based explanation of
fundamental drying phenomena in porous media. In this paper the starting point is the reviews of research paper
in drying process for the several years. From a general theory of drying porous media, we have constructed a fully
coupled model that consists a set of coupled volume average for transport equations. Attention is focused on the
verification of numerical solution at several conditions. This is achieved via comparisons with experimental data
for conventional drying of porous media. From this study, the capability of the mathematical model to correctly
handle the field variations at the interfaces between materials of different hydrodynamic properties was shown.

With further quantitative validation of the mathematical model, it is clear that the model can be used as a real tool
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for investigating in detail this particular convective drying of porous material at a fundamental level. Furthermore,

the significant papers for several decades in drying porous media are also presented in reference section.
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Cp specific heat [Jkg ' K]

d grain size [m]

D* diffusion coefficient of water vapor in air ImQS'l]
D isothermal mass diffusivity coefficient [mzsrl]
D, thermodiffusion coefficient [m’s K]

Dg gravity mass transport coefficient m'’s ')

Dp pressuze mass transport coefficient [m’s’]

E radiant intensity [W]

g gravity [m’s’]

J mass flux density kg m” s']

K effective permeability [mz]

K relative permeability [-]

g gravity [ms”]

U velocity [ms B

M molar mass [kgmol ']

P pressure {N mzl

q heat flux [W m ]

Y pore radius {m]

R universal gas constant [J mol” K1}
T temperature (K]

X moisture content [kg kg ]

x,y,z coordinate [m)]

Greek symbols

o, B,y .8, A coefficients in the equations [-] or [K)

) thermogradient (K ']

€ porosity [-]

¢] volumetric moisture content | - |
P density kg m’]

L dynamic viscosity [Ns m?

A apparent thermal conductivity (W m” K]
o} heat flux density (W m™}

O relative humidity [-]

Subscripts

0 initial value

a air
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capillary
gas
liguid
vapor

saturated vapor
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