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Abstract

The precise modeling of the drying process behavior is one of the important factors in the
evaluation of apple pulp indexes. In this research, experimental data on the drying process
of fresh and pre-dried apple pulp drying process (total of two states) were investigated in
different microwave power (150-300-4650 -600 W) for ten thin layer models. The results
showed that the optimum moisture content reached 71% shorter than the first one. The
results also showed that 31.16% and 35.05%, and 26.97% and 76.26% of the total drying
time of fresh apples, only dehydration was dried from the first half of the curve and the rest
(70% Time) will only reduce the moisture content of the product from 0.5 to zero. In
general, roughly 70% of the total time spent on drying was used to remove the secondary
half of the microwave drying moisture with or without pre-drying.

Except for the first part of the curve, which is related to the start of the drying process. In
other words, there was a very short upsurge in the initial periods. This observation is
consistent with the previous reports of thin layer drying of biological products. At the
initial time interval, the temperature of the debris is low, and the microwave energy,
instead of the evaporation of moisture, only increases the temperature of the product. This
causes the moisture to have a relatively fast but short climb at the beginning of the process.
On average, energy consumption in Mode 2 is less than 25% less than Mode 1. Therefore,
it can be concluded that the drying process is carried out using hot air cooled and then
microwave drying with high energy efficiency. These observations were consistent with
previous reports.

The optimal coefficients of each of the 10 models were calculated and presented for both
types of fresh apples and preheated apples in different microwave powers using the PSO
algorithm. The model (page model) offers the highest accuracy and the least predictive
error compared to other models. So that the maximum error of this model in estimating the
moisture content of the product is less than 2,2, 1,6, 3 and 1,4% respectively for power The
microwave was 150-300-450-600 watts. These coefficients and thin-layer models can be a
good guide for industrial designers and operating instructions for microwave oven drying.

Keywords: Apple Pulp - Microwave - Convection - Thin Film Model
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