ZHERNDKDEEETILEBREIEBEADLA"
(YA OEBTEERICE T AR KD

Moisture Transport Model for Porous Media and Application to Food Drying
(A Characteristics of Moisture Distributions in Food During Microwave Vacuum Drying)
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Abstract  Moisture transport is an important phenomenon in many technological fields. We
summarize a fundamental description method with use of the relative permeability and the
moisture diffusion coefficient. The theoretical approach for the two-phase flow in the porous
media is based on the extended Darcy model. The relative permeability and the moisture diffusion
coefficient are functions of the moisture content and they express the effects of the friction loss
and the capillary pressure, respectively. The model is applied to the microwave vacuum drying of
food, where the vapor pressure drives the moisture from the inner to the outer because of the
internal heating by the microwave irradiation. The numerical moisture-distributions are compared
with the experimental results obtained by the MRI. It is shown that the microwave vacuum drying
gives a desirable moisture-distribution for the drying.
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Fig.1 Unsaturated porous structure.
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Fig. 3 Microwave vacuum drying system.
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Fig. 4 Temperature and pressure transients.
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Nomenclature

cp : specific heat at constant pressure  [J/(kgK)]

D : moisture diffusion coefficient [m?¥s]

hp : mass transfer coefficient [m/s]
: permeability [m?]

Ky : relative permeability [-]

L : latent heat [1/kg]
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m - mass flux [kg/(Mm?s)]
p : pressure [Pa]
q : volumetric heat source [W/m?]
R : gas constant [J/(kgK)]
S : saturation, moisture content [-1
T : temperature [C]
Greek letters

& : porosity [-]
A : thermal conductivity [W/(mK)]
7 : viscosity [Pas]
P : density [kg/m®]
o : surface tension [N/m]
Subscripts

g : gas phase

ir : irreducible water

| : liquid phase

S : saturation point
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