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Ph.D. Dissertation:

Numerical simulation of microwave heating in
blanching process of germinated wheat using the finite
element method

Microwave heating in solid bodies with cylindrical geometry using commercial software
ABAQUS was analyzed in three dimensions. This model was validated from the first of a
two-dimensional model of microwave thermal modeling were studied and measured on
food materials. The first phase of the study, the outer surface temperature of the germinated
wheat in polyethylene into a cylindrical shape with the dimensions of 7 x 14 on a
laboratory scale in the microwave to validate the model was measured The results showed
good correlation between the data obtained from the laboratory samples and there modeling
In the second phase of the study, temperature forecast with finite element analysis on the
samples germinated wheat the shape of the packaging cylinder dimensions, 16x 32, 8x16 «
4x8 ¢« 5x10¢ 2x4 cm has been simulated. using the model provided by the heating of
samples were examined by other studies and finally the dimensions of 4x8 model showed
that cylindrical geometry samples was more appropriate between other packages for
blanching and the approximate duration of 90 seconds to reach the majority of the sample
to a temperature of 80 ° C that, this temperature was suitable for blanching germinated
wheat. At this study we are use the Lamberts low for the equations. The third phase of the
study, was paid to make an impact discontinuous at different times in the consecutive
system. In this case, that the system works in discontinuous, the effect of temperature in
order to reduce damaging effects of high temperatures in the center of the cylinder through
the movement of heat from the center of the cylindrical toward in to the shell was
assessment. The results showed, in pulse mode according to the radius of the cylinder
temperature graph dimensions 4x8 , Creates a gentler slope that, the type of heat
distribution makes the process longer (about 315 sec) And a greater volume of sample
attract a higher temperature than optimal blanching. In the case of the cylinder model with
dimensions 4x8 , Continuous thermal load carried cause a short process time (about 90 sec)
and a greater volume of sample is placed under optimum temperature blanching. Given the
choice of the best aspects of the models studied first, at a time when it is under microwave
heating as well as non-enzymatic browning injuries should be and secondly, all parts of the
food as much as possible equally and consistently and continuously heated is necessary for
food processing. So, ccomparison of continuous and discontinuous heating conditions



survey showed using a continuous process in model sizes 4x8 bbecause of the short
duration of the process and blanched broader level package in optimum temperature
blanching, It's more suitable



