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Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) What are the desirable properties of insulating

materials ? Explain the classification of insulating

materials based on the thermal consideration with

two examples of each. 10

(b) What is the requirement of cooling in electrical

machine ? Derive the expression for cooling time

constant and draw its curve. 10

2. (a) Derive and explain the output equation of a

D.C. machine. What are the advantages of higher

specific electric and magnetic loading of the D. C.

machine ? 8
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(b) Find the main dimensions, number of poles and

length of air gap of a 1000 kW, 500 V, 300 rpm

D.C. generator. Assume the specific loading,

Bav = 0.7 Wb/m2, Ampere conductors/m = 40000,

square pole face, ratio of pole arc to pole pitch is

0.7. Assume efficiency as 92% and gap contraction

factor as 1.15. 12

Unit II

3. (a) Explain the different types of mechanical forces

generated in the transformers and the various factors

to be considered to minimize their effects. 8

(b) Calculate the approximate overall dimensions for a

200 kVA, 6600/1440 V, 50 Hz, 3-phase core type

transformer for the following data : emf/turn : 10 V;

Maximum flux density : 1.3 T; Current density :

2.5 A/mm2; Window space factor : 0.3; Overall

height = Overall width; Iron stacking factor : 0.9.

Use 2 stepped core. 12

4. (a) Give the need for damper winding in a synchronous

machine. 8
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(b) During the design of stator for a 3-phase, 7.5 kVA,

6.6 kV, 50 Hz, 300 rpm, turbo alternator the

following information have been obtained :

Internal diameter of stator : 0.75 m; Gross core

length : 0.9 m; Number of stator slots/pole/phase : 7;

Sectional area of stator conductor : 190 mm2;

Number of conductors per slot : 4. Based on the

above data calculate :

(i) flux/pole

(ii) specific loadings

(iii) current density for stator winding. 12

Unit III

5. (a) Write a short note on double cage rotor and deep

bar rotor in brief. 8

(b) A 15 kW, 3, 6 pole, 50 Hz cage motor has the

following data : D = 0.32 m; L = 0.125 m; Number

of stator slots = 54; Number of conductors/slot = 24;

Current in each conductor 17.5 A; Full load

pf = 0.85 (lag). Design a suitable cage rotor giving

number of rotor slots, section of each rotor bar and

end ring and effective resistance of the rotor. Given

the full load speed as 950 rpm. Resistivity of copper

as 0.02 /m and mm2. 12
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6. (a) Three similar induction motors have three different

types of slots i.e. open, close and completely closed.

Explain clearly the difference in their performance

characteristics. 10

(b) Explain the construction of single-phase induction

motor. Discuss the design procedure to estimate the

dimensions of auxiliary winding. 10

Unit IV

7. Give and explain the classification of optimization

problems based on nature of expressions for objective

function and constraints. 20

8. Explain the procedure and flow chart for the design of

3-phase induction machine. 20
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