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Fig 2—apple slices laid down on the drying tray
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Fig 3- Drying time in hot air flow drying method at different
air velocities and temperatures.
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different air velocities and temperatures
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Fig 6 —Energy consumption in microwave drying method at
different microwave powers
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Abstract

The great Importance of apple fruit in Iran, it’s significant added value after processing and
energy supply challenges for drying have been the leading factors for energy and time
savingresearch approaches in apple processing. In this research, a microwave-hot airflow dryer
was designed, fabricated and was evaluated as the goal to optimize energy consumption in apple
drying. A Magnetron lamp with nominal power 1.3 W and frequency of2.45 GHz was used to
generate microwave radiation. Furthermore, six heaters of 700 W power were used along with a
1750 rpm fan to produce hot air flow. Evaluation of the dryer was investigated at the setups of
hot airflow, microwave and the integration of microwave and hot airflow. During the process,
drying time and energy consumption at different microwave power levels (S00W, 1000W,
1500W and 2000W), temperature (40°C, 50°C, 60°C and 70°C) and inlet air velocity (0.5 ms™, 1
ms”, 1.5ms™ and 2ms™) at each method were studied and compared with each other. The results
showed that the maximum and minimum time of process was observed respectively in hot air
flow method with 40°C temperature and 0.5 ms™air velocity and combination method with 2000
W microwave power, 70°C temperature and 2 m s air velocity. Also the maximum and
minimum consumed energy occurred respectively in hot air flow method with 40°C temperature
and 2 ms™ air velocity and in microwave method with 2000 W power.

Keywords:Apple, Drying, Energy consumption, Microwave.



