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Abstract
The domestic microwave oven is the most representative and widely using of

high power microwave. In the cavity of the oven, microwave works in multi

resonant modes, distributes as standing wave in the horizontal and vertical directions,

and heats up the food by rolling the water molecule 2.34x10° times per second.

Until now the food or others present in the microwave oven has been heated or
ice-out uniformly for the inhomogeneous field in the cavity. There is an improving
method to solve the uniform heating by a rotor to rotated the food on it.

We cooperated with Guangdong Midea Group to design a kind of thawing plate,
which can make the frozen meat thaw homogeneously and quickly, and be cooked
more conveniently. The other task is to design a kind of homogeneously heating
plate, which can make the food be heated homogeneously, especially in the oven
without rotor plate.

On the basis of the microwave oven heating theory, the paper presents the
mechanism of microwave oven heating and the application of microwave function
ceramics in microwave oven, also the development of thawing plate and
homogeneously heating plate. High Frequency Structure Simulator (HFSS) is used to
simulate the electromagnetic field in of the microwave oven cavity with or without
the meat and water. Based on the result of simulation and a lot of correspondent
experiments, the design of microwave fast thawing plate and homogeneously heating
plate were achieved successfully. The microwave fast defrosting plate has been put
into trial manufacture in a small scale and will be in mass production recently. The
homogeneously heating plate has fulfilled the target demand and needs some
improvment before batch production.

The first innovatiion of the paper is the means to get the homogeneous field in
the cavity by energy seizing function of microwave ceramic. The microwave ceramic
with higher permittivity was laid in the place with weaker field, or vice verse. Such
method interfered the standing wave in the cavity and excited more complicated and

higher modes which made the field more homogeneous and improved the microwave



heating uniformity. The second innovationof the paper is theoretic calculation the
temperature of a cup of water in the microwave oven cavity by HFSS, and the result
was validated by the experiments.

This paper contains following contents.

The research background of microwave fast thawing plate and homogeneously
heating plate is mainly summarized in part 1. The progress of the invention and
development of microwave oven and the microwave dielectric ceramics are briefly
expatiated too. It also introduces several parts of the theory of microwave oven
heating including theory of microwave heating, the structure of microwave oven, the
theory of microwave resonant cavity, the influencing factors of the inhomogeneity of
microwave heating and the theory of the energy capture capability of microwave
ceramics. The simulation software of electromagnetic field——HFSS is also
introduced and its program composition, design and function characteristics are
analyzed.

The research of microwave fast thawing and heating plate is detailedly
expatiated respectively in part 2. The demand of the project and the simulation of
HFSS is introduced, and the experiments and the results of the project are given.

Part 3 puts forward the stream-cooking microwave oven and multi-output
microwave source shimming device. Finally it summarizes the work and points out

the direction of researches in the future.
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