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Study on electromagnetic shielding of temperature sensor which measures the

temperature of powder food in high frequency electrothermal sterilization equipment
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Abstract: One kind of heat treatment machine for powder material
was designed to use the metal screw impellor inside the sterilization
chamber as the heating component connected to high frequency elec-
tricity. As strong magnetic field was generated during the process,
the accuracy of temperature at critical control point (CCP) of the ma-
terial measured by platinum resistor would be influenced, and this
entailed the electromagnetic shielding (EM shielding). Based on both
theoretical analysis and virtual simulation, our research was intended
to design the shielding device. The relationships between the
shielding effectiveness and the relative permeability, relative conduc-
tivity and thickness of different materials were analyzed. After nar-
rowed down to several kinds of materials with various thickness, the

shielding effectiveness of these materials was calculated by virtual
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simulation. It was found that Mn-Zn ferrite would be the proper
shielding material for platinum resistor and the effectiveness of a
3 mm thick Mn-Zn ferrite cylinder shield could be higher than 40 dB.
The shielding effect of this device prototype was proved to be accept-
able in this study.

Keywords: high frequency heating; sterilization; temperature sensor;
electromagnetic shielding; alternating magnetic field; platinum re-
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Figure 5 The diagram of space parameters of shield
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Table 1 Voltage change across the sensor under different
magnetic field conditions
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