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Computer Simulation of Dehydration Response Curves for
Food Drying Processes with Ventilation Drying.

Yasuyuki KonisHI*!*2, Jun-ichi HorucHI*® and Masayoshi KOBAYASHI*?

Abstract

For the optimal design of food drying processes in response to various moisture contents, fish
paste sausage was used as the model fish meat, and dehydration response curves obtained under
various conditions were quantitatively analyzed, to propose a two—tank or single tank model
depending on the moisture contents (Wo). The models were described by a two exponential term
expression for the two—tank model in region I (Wo>100% —d. b.) and a single exponential term
expression for the single tank model in region II (Wo<100% —d. b.) respectively. The two expres-
sions were separately characterized depending on the two regions : In region I, by two mass trans-
fer coefficients, k. for free water molecules and ku for multi—layered adsorbed water molecules
and ; in region II, by ke for the mass transfer coefficient of gaseous water. The values of ki, ki
and ke were quantitatively evaluated as a function of Wo by using the photographic and graphical
analysis of the SEM and TPD data. The mathematical equations derived from the tank models
using the limited experimental dehydration response curves were sufficiently applied to simulate all
the curves obtained at 35~50C and Wo=51~235% —d. b.
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Fig. 1. Schematic drawing of the apparatus used for the drying test.
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Fig. 2. Dehydration response curves comparing the continuous drying process and the re-drying
process after the poultice up operation at 7o=35C
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Fig. 3. Dehydration model using a water tank.
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Fig. 4. Comparison of the calculated W using the optimal paramenter values with evaluated as a function
of Wo, To, Eo Vf and f, and experimental ones at To=50TC
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Fig. 5. Comparison of the calculated W using the optimal paramenter values with evaluated as a function
of Wo, Tp, Eo Vf and f, and experimental ones at Tp=35T
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