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Abstract

Drying rate is the index of energy consumption during the drying process. This paper
presents a mathematical model of drying rate versus time during thin-layer drying,
which was verified with experimental data. Definition of the drying rate as a function of
time has many advantages such as (1) optimizing the design of drying systems and their
components, (2) identifying appropriate applications and optimal configurations for
drying systems, (3) easy control and (4) desired product output. The laboratory scale
static-tray dryer was used to obtain the experimental data. Freshly harvested sour
cherries were used for drying studies. The experiments were carried out in ambient air
with 29-35% RH and at a temperature of 25-36°C. Also, the Experiments were
performed at air temperatures of 70, 80 and 90°C. At each temperature, three air
velocity values were used: 0.3, 0.9 and 1.8 m/s. MATLAB software was used to fit the
drying rate curves against time using the multiple regression analysis technique. The
presented model was verified with R% x* and root mean square error (RMSE).
Consequently, the estimating power of the new model was evaluated.

Keyword: Drying rate, mathematical modeling, sour cherries, thin-layer drying
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