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M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester
Power Electronics and Drives
PE 9214 — ELECTROMAGNETIC FIELD COMPUTATION AND MODELLING
(Regulation 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Derive Maxwell’s third equation from gauss’ law.

2.  Write down Helmoltz equation.

3.  What is the need for field analysis design procedure?

4.  What is the significance of finite difference solution method?
H.  What is discretisation?

6.  What is stiffness matrix?

7. Compare electric and magnetic field intensities.

8.  Btate ampere’s cixpuital law.

9. List out the design applications of insulator.

10. What is the use of bushings in a power network?
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PART B — (5 x 16 = 80 marks)

Derive Laplace equation in rectangular and cylindrical coordinates for an
electrostatic field.

Or
Describe the electro thermal formulation of an electromagnetic field.

Describe the various solution methods for field equations.
Or
Solve the Laplace’s equation :
VW =0;0sx, y<1

With V(x,1) = 45x(1 ~ x), V(x,0) = 0 = V(0,y) = V(1,y) using the finite
difference grid as shown in the figure Qn. 12 (b).

Figure Qu. 12 (b)

13. (a) Explain the concepts of Finite element method and variational method.

®)

Or

®
Explain in detail ID and 2D planar and axial symmetry problem with

some example.
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Discuss about the field computation of electric and magnetic field
intensities.

Or

An air capacitor consisting of two parallel square plates of 0.5 m side

“each is charged to a potential difference of 200V, when the plates are

1 mm apart. Determine the work done in separating the plates from
1to 4 mm.

Design an optimal transformer using standard design procedure.

Or

Give the design applications between cylindrical magnetic actuators and
rotating machines.

3 " 91776





