ABSTRACT

The thin metal film has been used with microwaveable foods in the most
widespread types of absorbed or reflected packaging system since late 1970s. The thin
metal film is an accessory in food contact packaging that absorbs or shield microwave
while is warming up. This research studied the influence of thin metal film for heating
frozen foods in a domestic microwave oven having thin metallized layer deposited on
plastic package. The research steps are following: The first, frozen foods with thin metal
film and frozen foods without thin metal film were tempered in a microwave oven at 2450
MHz and 800 W. The results showed that the addition of thin metal film does improve the
microwave heating process. Then, the effect of optimum design of metal film; including
shapes, numbers and position, has been shown via the temperature profiles within a

sample.

The second, this study was to develop a mathematical model to predict spatial
and temporal variations in temperature of model frozen foods during microwave heating.
A mathematical model was developed by solving coupled Maxwell’s electromagnetic and
Fourier’s heat transfer equations using finite element (FE) method in COMSOL Multiphysics
4.4 software. Optimization of modeling parameters such as computational meshing size,
heating time step, frequency, and electric field strength was performed to increase
accuracy of the prediction of the temperature profile. The model was validated by

conducting microwave heating experiments.

This result will help food product developers to design frozen foods product to
minimize energy use and food safety concerns. So, this work is a quality improvement. In
addition, this will be a useful data for government regulatory agencies, implementation on

industries application and most importantly for consumers.
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