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Temperature Distributions of Inner Microwave for Various Working Conditions
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Abstract: Microwave oven and household cooker are devices of high voltage producer and
high voltage storage batteries respectively for formation of necessary high frequencies
at drive. These devices emit much heat energy because they are run at high voltages.
Therefore, emitted heat energy becomes a factor that raises temperature of microwave
ovens’ main frame. In this research, the analysis shows the temperature distribution in
microwave oven with the cooling fan drive conditions and the heat energy occurrence
conditions. According to the analysis, as the speed of air outpoured in cooling fan
increases, and the internal temperature decreases quantitatively. Also the inside
temperature distribution was investigated by controlling heat energy emission.

Key words: Magnetron, Microwave oven, High voltage transformer, High voltage
capacitor, Cooling fan, Computational fluid dynamics
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Figure 1: Fluid domain of microwave.
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Table 1: Heat flux of lower and upper surface for
each cases.

upper heater lower heater
case (W/m?) (W/m?)
1 1000 3400
2 2000 3400
3 4000 3400
4 4000 1700
5 4000 850
6 4000 6800
7 8000 3400
8 8000 6800
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Figure 2: Measuring point of cooling fan and flow
speed for radial directions.
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Figure 3:
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Figure 4: Temperature for measuring line of X, Y,
Z-direction.
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Figure 5: Temperature distributions for various flow
speed at Y, Z section(X=0.3[m]).
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Figure 6: Velocity vector profile at Y, Z section
(X=0.3[m]).
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Figure 7: Temperature for various heating source on
the Z-direction.
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Table 2: High and low temperature for each cases.

case | high temp.(C) | low temp. ()
1 85 65
2 87 67
3 90 70
4 48 41
5 62 50
6 95 78
7 148 108
8 153 112
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