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EE 1403 - DESIGN OF ELECTRICAL APPARATUS
ELECTRICAL AND ELECTRONICS ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10%2=20 marks)

1.  Write the significance of “output coefficient “of D.C
machines .

2. List any four major technical Limitations on the design of
electrical machines:

3. Write the expression for the mmf to be produced by each
pole

4. Name any four magnetic materials used in electrical
machines

5. Give the reason for preferring circular coils in
Transformers

6. Draw the structure of core type and shell type
transformers

7. Write the factors to be considered for the estimation of
length of air gap in Induction Motors

8. Differentiate a squirrel cage Induction motor and a slip
ring Induction motor?
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Why the field structure is rotating in three
synchronous machines?

Give the advantages of computer based desig

machines?
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PART-B (5x16=80 marks)

Derive the expression for real and
apparent flux density of rotating
machines.

Write short notes about coding of Turbo
Alternators.

Or

Calculate the mmf required for the air gap
of a D.C machine with an axial length of
40em(rio duets) and ‘a pole are of 18cm,
slot pitch = 30mm, slot opening = 10mm,
air gap length = 6mm. Assume the useful
flux/pole as 26mwb and carters co-
efficient for slots as 0.3.

Discuss briefly about “Thermal Rating” of
Electrical machines.

Design the number of poles and armature
dimensions of an Electrical machine.

Design a suitable commutator of 300kw,
700rpm, 440V, 6pole D.C  Generator
having an armature diameter of 0.8m.The
number of coils is 280. Assume suitable
values, if necessary.
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Or

Derive the output equation of a D.C
machine in terms of its main dimensions.

Determine the main dimensions of a
50HP, 230V, 1500rpm D.C Shunt motor
so that a square pole face is obtained.
Assume average flux density in the air
gap = 0.5wb/m?, ampere conductors/m
=25000. Ratio of pole arc to pole pitch
=0.72 and the efficiency is 85%.

Derive the output equation of a single
phase - Transformer.  Also derive the
optimum design of it?

A 200kvA, 6600/400v, 3 phase core type
Transformer has a total loss of 4000 watts
at full load. The Transformer tank is
1.25m height and 1m*0.6m in plan.
Design a suitable scheme for the tubes, if
the average temperature rise is to be
limited to 35%.The diameter of the tubes
is 40mm and are spaced 60mm. Height of
the tube.is 1m.

Or

Estimate the main dimensions including
winding details of a 3 phase, delta to star
core type transformer rated at 300KvA,
6600/440V, 50Hz. A suitable core with
three steps having a circumseribing circle
of 0.25m diameter and a leg spacing of
0.4m is available. Assume current density
as 3 A/mm?, Emf per turn = 9V, window
space factor = 0.3 and stacking factor =
0.9.
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Write short notes about the losses and
efficiency  calculations of 1 phase
Transformers.

Determine the main dimensions for a
20Hp, 400V, 3phase , 4pole, 1500rpm
induction motor, having specific magnetic
loading of 0.8wb/m2 and specific elector
loading of 22000ac/m. Assume an
efficiency of 90% and power factor of 0.8,
pole arc to pole pitch ratio as 0.6

Briefly discuss about the main dimensions
calculation and output equation of Slip
ring Induction Motor.

Or

Discuss the various issues related to the
losges and Efficiency of induction motor.

With a neat sketch, design a squirrel cage
induction motor. Also compares the design
procefiure  with 2 slip ring induction
motor.

With a neat sketch explain the construction
and design of Salient pole Alternator.

Or

Design the Stator and Rotor of Cylindrical Pole
Alternators.  Also explain its construction
details.
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