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Investigation of Evaporation Rate, Effective Thermal Diffusivity And Activation
Energy For Drying Oregano Flower (Origanum Vulgare) in the Microwave Oven

Abstract

Oregano with scientific name of Origanum Vulgare is one of pharmaceutical plant which grows in different mountain
areas of Iran. Microwave is a quick method for drying of food materials. In this research the drying kinetics, effective
thermal diffusivity, determination the best mathematical model and obtaining the activation energy for marshmallow
leaves were studied using microwave oven. To process mathematical modeling, 9 models were fitted to the
experimental data and the results of the regression analysis models, showed that the model of Midilli et al had best fit to
the data. Microwave power levels (200, 300, 400 and 500) watts had significant effect on drying time and the effective
thermal diffusivity, so that the drying time was obtained 7.75 and 24.75 minutes for 500 and 200 watts, respectively.
The highest effective thermal diffusivity was at power of 500 Watts as 1.567x 10 m?% s and the lowest was at power of
200 Watts as 4.145x 107 m? s. The activation energy and thermal diffusion constant of the marshmallow dried leaves
based on an exponential relation were obtained as 8.441 W/g and 5x 10 m?/ s, respectively.

Keywords: Microwave, Evaporation Rate, Medicinal Plant, Mathematical Modeling, Oregano Flower



