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A Study on the Freeze Dryving Rate with Frozen Layer
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ABSTRACT

The drying rate in freeze drying was obtained by experiment of garlic moisture contents

depending on the drying time. Freeze drying experiment of garlic juice was carried out in vac-

cum freeze drier of laboratory scale by backface heating, and a mathematical model is also

used to simulate the process of simultaneous heat and mass transfer in freeze drying to compare

with experimental data.

Nomenclatures

Cq : concentration of water vapor atdried
layer (kg—mol/m®)

¢'; : concentration of water vapor at ice
front (kg~mol/m’)

Cpw : specific heat capacity of water vapor
(J/kg-K)

4H; : latent heat of vaporation of water
(J/ke)

K :thermal conductivity (W/m-K)

7 : temperature (K)

L. : thickness of produce (m)

{ :time(s or hr)

w  :mass flux of water vapor (kg/m’-s)

x :distance (m)

¢i :density of ice (kg/m’)

¢ :void fraction of product
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Fig.1 Model of the freeze—drying
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Fig.2 Diagram of numerical method and
solution procedure
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Fig.3 Flow scheme of experimental apparatus
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Fig.4 Drying rate vs. drying time
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