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Modeling and Finite Element Simulation in Electromagnetic Induction Heating System of Blown Film Extruder
Wang Chao', Chai Xiong’
(1. College of Computer Science, South-central University for Nationalities, Wuhan 430074, China ;
2. Wuhan Plastics Machinery Co. Ltd., Wuhan 430113, China)

Abstract : In order to achieve quantitative analysis of energy efficiency of the blown film extruder in electromagnetic
induction heating condition, three dimensional finite element model of the extruder in electromagnetic induction heating condition
were studied. The relationships between the current penetration depth with specified barrel and screw material and various design
parameters of the electromagnetic induction heater were exported, the relative tendency of magnetic field distribution, current density
field distribution and Joule heat field distribution of key components in extruder such as extruder barrel and screw in the three section
type electromagnetic induction heating condition was analyzed. The simulation data prove that the induced magnetic field is mainly
distributed on inner surface of the barrel, the corresponding induced current is mainly distributed on external layer of the barrel,
and when the three group wound electromagnetic induction heating coils with the same number of turns at the barrel are loaded with
alternating current of equal size and same direction, the current density and the Joule heat energy are concentrated in the intermediate
section of barrel and screw. Increasing the number of turns of the two coils corresponding to the feeding section and metering
section properly can obtain more uniform electromagnetic induction heating effect. With respect to the resistor type heating, the
electromagnetic induction heating has low energy loss, so it is an environmentally friendly and energy-saving heating method during
the blown film extrusion process.
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