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Fifth Semester
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EE 336 — DESIGN OF ELECTRICAL APPARATUS
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks) il

!

1. What are the major considerations to evolve a good design of electrical P

machine?
2. Name the types of magnetic materials based on hysterisis loops.

3. What is meant by magnetic circuit calculations?

4. Define field form factor.

5. Why circular coils are preferred in Transformers?

6. Draw the cruciform section of the transformer core and give the optimum

dimensions in terms of circumscribing circle diameter d.

7. Write the expression for output equation and co—efficient of Induction motor.

8. How the induction motor can be designed for best power factor?

What is the limiting factor for the diameter of synchronous machine?

What is SCR?
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PART B — (5 x 16 = 80 marks)

(10)

axial length of 20 ¢m (no ducts) and a pole arc of 18 cm, the slot
pitch = 27 mm, slot opening = 12 mm, air gap = 6 mm and the
useful flux/pole = 25 mWb. Take carterg co—efficient for slot ag 0.3.

h (6)

circumscribing circle of 0.25 m diameter and a leg spacing of 0.4 m
is available. § = 2.5 A/mm2, E.MF. ber turn = 8.5 V, Ky = 0.28,

S¢ =0.9. (Space Factor). (10)
Or

How to design the windings of a transformer? (6)




15.

(b)

(a)

(b)

Give a detailed procedure for the design of rotor bars and end rings of a
squirrel cage Induction motor. (16)

Or

Estimate the main dimensions, air gap length, stator slots, stator turns
per phase and cross sectional area of stator and rotor conductors for a
3-phase, 15 HP, 400 V, 6-pole, 50 Hz, 975 rpm, induction motor.
The motor is suitable for star delta starting. Ba, = 0.45 Wb/m?2,
L/t =0.85,pf. =0.85, 7 = 0.9, ac = 20,000 amp.cond./metre. (16)

@)
(i1)

1)

(i1)

Give the comparison between single and double layer winding. (6)

Determine the 11ain dimensions for a 1000 kVA, 50 Hz, 3—phase,
375 rpm, alternat.r. The average air gap flux density is 0.55 Wh/m?
and the ampere co. ductors per metre are 28000. Use rectangular
poles and assume a suitable value for ratio of core length to pole
pitch in order that bolted on pole construction is used for which the
maximum permissible peripheral speed is 50 m/s. The run away

speed 1s 1.8 times the synchronous speed. (1)
'

Or

Explain the choice of specific magnetic and electric loadings of
synchronous machines. (10)

With a neat sketch, indicate the location of the damper windings in
a synchronous machine and mention its uses. (6)
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