2544
ISBN 974-03-0414-1

- [l
J CUhoOA1



ANALYSIS OF EXTREMELY LOW FREQUENCY MAGNETIC FIELDS
AROUND THIN CONDUCTIVE PLATES BY
HYBRID FINITE ELEMENT-BOUNDARY ELEMENT METHOD

Mr. Chairat Wichianmongkonkun

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Chulalongkom University
Academic Year 2001
ISBN 974-03-0414-1



........................ Sy 4 N N R
( - )

( )
........... [, A
( )
........ MV 87
( - )



(ANALYSIS OF EXTREMELY LOW
FREQUENCY MAGNETIC FIELDS AROUND THIN CONDUCTIVE PLATES BY
HYBRID FINITE ELEMENT-BOUNDARY ELEMENT METHOD)
.15 ISBN 974-03-0414-1.



##4070542421 : MAJOR ELECTRICAL ENGINEERING

KEY WORLD : MAGNETIC SHIELDING / HYBRID FINITE ELEMENT-BOUNDARY
ELEMENT METHODS/
CHAIRAT WICHIANMONGKONKUN : ANALYSIS OF EXTREMELY LOW
FREQUENCY MAGNETIC FIELDS AROUND THIN CONDUCTIVE PLATES BY
HYBRID FINITE ELEMENT-BOUNDARY ELEMENT METHOD. THESIS
ADVISOR : ASSIST. PROF. TUPTIM ANGKAEW. Ph.D. 75 pp. ISBN 974-03-0414-1.

The interference due to the extremely low frequency magnetic fields can be reduced by
using the magnetic shield materials. Shielding effectiveness can be found from the analysis of the
extremely low frequency magnetic fields before and after using the magnetic shield materials. The
hybrid finite element and boundary element method is a suitable numerical method in analysing this
problem. Because the magnetic fields can be found through the entire domain. Where the solution
around the magnetic shield is found from the finite element method while the solution at the open
boundary is found from the boundary element method. In the case of the thin plate of magnetic
shield, however, dividing the magnetic shield into the triangular elements results in the large
number of elements. This thesis presents the rectangular element in the thin plate of magnetic shield
to reduce the number of the elements. Shieleding effectiveness of the various shape magnetic
shields calculated from the analysis using this concept is compared to the results from the previous
paper. Apart from the comparison, The effects on the shielding effectiveness due to various factors
such as, the permeability, the conductivity, the frequency, the thickness and the distance of the
magnetic shield from the magnetic field source are studied.

It is found that The hybrid finite element and houndary element method using the
triangular elements around the magnetic shield and rectangular elements in the thin plate magnetic
shield gives the results close to the numerical and measured results from the previous paper.
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