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Electrical Machine - |
[Duration : Three Hours] [Total Marks : 100]
Instructions: 1) Answer any five questions with at least one questions from each module.
. 2) Make suitable assumptions if necessary.
MODULE 1
Q.1 a) Draw the model of a singly excited translational electromechanical energy conversion 8
system & give dynamic equation of such model.
b) For a doubly excited magnetic field system 6

Li=1Y+ 360520 H
L,=7+2C0S26 H,M =11 C0S © H. The coils are energized by currents
I, =0.7A &I, = 0.8 A. Find the energy stored in the field system as a function of &. Also
determine electromagnetic torque developed.

¢) Explain the significance of coupling field reaction in motoring mode as well as in generating 6
mode of operation.

Q.2 a) Define the following 7
i) Pole pitch  ii) coil pitch iii) full pitched coil iv) chorded pitched coil
v) pitch/chording factor  vi) distribution factor vii) winding facter

b) In a doubly excited rotary machine, self ir.lductances & mutual inductance are as follows: 6
Ly, =(11+3C0S26)H
L, = (74 2C0S26)H
M, = 11 COS © H . Determine Wy;4 & torque developed for i; = 0.74 & i, = 0.84

¢) Derive an expression for the e.m.f induced in a full pitched coil, indicating clearly each .
term used in the expression.

MODULE 2
Q3 a) Define w.r.t D.C machines 6
: i) Excitation in d.c. machine
i) Brush Axis
iii)  MN.A
b) List out the conditions to be satisfied for voltage build up in a self excited D.C. 5
Generator.
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¢) The following data refers to magnetization curve of a d.c. shunt generator at 1500 R.P.M. 9

Ir(A)

0 0.4 0.8 1.2 1.6 2.0 24 2.8 3.0

Ef(V) | 6 60 120 172.5 2025 |221 231 237 240

For a shunt field resistance of 80 (), determine-

a)

b)

b)

c)

i) Voltage build up by machine.

ii) In case armature resistance is 0.3, for I, = 504 , when run at 1500 R.P.M.,
determine terminal voltage of generator

iii) Critical value of shunt field resistance

iv) €ritical speed of machine.

Draw the external characteristics of different types of compound generators and give one
application of each case.

A D.C Shunt generator gives an open circuit voltage of 240 V, when its terminal voltage
falls to 220 V. Determine its armature current when its armature & field resistance are
0.1 Q & 500 respectively.

What are the functions of interpoles and compensating windings in D.C. generators.

MODULE 3
“A D.C. shunt motor can be safely started at no load”. Comment on this statement and
justify your choice.

State various methods used in speed control of D.C. Shunt motor and explain any one
method of your choice with the help of neat sketch.

-

A 200 V, D.C. series motor runs at 500 R.P.M. when taking a current for 25 A. The
resistance of armature is 0.5 Q & that 8f field is 0.3 Q. If current remains constant,
calculate the resistance necessary to reduce the speed to 250 R.P.M.

List out the parts of a four point starter, giving functions of each part. Also state its
application.

Draw the power flow diagram of D.C. machine working in motoring as well as
generating mode.

The Hopkinson’s test performed on two identical d.c. shunt machines, gave the following
results on full load.
Line voltage = 250 V, line current excluding field current = S50A, motor armature current

=380 A, field currents of SA & 4.2 A. Calculate the efficiency of machine as motor.
Armature resistance of each machine is 0.02 (.
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MODULE 4
Define
i) Progressive winding
i) Retrogressive winding
iii) Resultant Pitch

With the help of neat diagram explain any one application of amplidyne.

Derive an expression for power amplification factor in a cross field machine.
3

For a commutator machine with 12 coils & 4 poles, design a progressive simplex lap
winding with 2 coil sides per slot.

i) Calculate Front pitch, back pitch

ii) Give winding table & ring diagram

What are equalizer rings? For what type of armature winding connection are they used.
Give their functions.

A 3KW, 300V, 200 rad/sec amplidyne has the following constants.
rr=50Q,r, =50,r. = 1Q
Voltage constants are
Kor =250V /Amp , Ky, = 100V /Amp Kqa =80V /Amp .
Calculate field current & power gain at rated output.
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