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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -III Examination January- 2010

Subject code:330903 Subject Name: Electrical Machines-1
Date: 29/01/2010 Time: 11.00 am — 1.30 pm
Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version Authentic
Q.1 (a) state the laws of energy conservation principles and explain
Laws with appropriate examples.

(b) List out the five phenomenon affecting the Electromechanical
conservation & explain piezoelectricity and magnetostriction

(c) A 50 cms. long straight conductor moving with velocity of
240mtr./min. & cuts magnetic lines of right angle with the flux
0. 5 Wb/mt’. Find out E.M.F. induced

Q.2 (@) Derive E.M.F. equation of D. C. Generator and find out generated
E.M.F.. of eight pole lap wound aramature having 960 conductors
&
flux per pole of 20 miliweb. Generator driven speed at 500 R.P.M.

(b) Compare between lap and wave windings and explain about back
pitch,front pitch, pole Pitch.

OR

(b) A short shunt compound generator supplies a current of 100 amps
at 220 volt. The resistance of shunt filed & series field respectively

50 ohms . and 0.025 ohms. Iron and friction losses amount to 1 Kw
Calculate : (1) E.m.f. generated (2) copper losses
(3) B.h.p. of Motor (4) commercial efficiency
Q.3 (@) Drive an expression for the “TORQUE “developed in D.C.motor
and give the factors affecting to torque

(b)  Explain method to determine the efficiency of D.C shunt motor by
“SWINBERNE’S” test .

(c) on which factors speed of D.C. motor depends ? list out various
speed control methods for D.C. motor and explain any one in
details.

OR
Q.3 (@) Following test results obtained during No. load test of 115V D.C.
shunt motor.
(1)No load armature current — 3 amp.
(2)Field winding resistance (Rsh) at room temperature — 1150hms
(3) armature resistance atroom temperature . - 1 ohm
Find out efficiency of motor at 30amp full load by swinbererne’s
test method
(b)  why starter is necessary to start D.C. motor ? Draw & Explain

(c)

3 point D.C. starter for D.C. shunt motor
Write down applications of D.C. series motor & explain why D.C.

05

05

04

07

07

07

06

04

04

06

04

04



Q.4

Q.5

Q.5

Uad.1

YR

(@)

(b)
(c)

(@)

(c)

(@)
(b)
(c)

(W)

(o)

(5)

(W)

series motor not advisable to start without load ?
Compare between core type & shell type of TRANSFORMERS.
Draw & explain vector diagram when transformer connected with
lagging power factor load.
A 20 KVA, single phase, 50 HZ, 2200/200 volt transformer gave
the following results .
(1) O.c test- 2200 Volt. Applied to primary power absorbs
220 watts
(2) s.ctest- Power required to circulate full load current in
short
circuited secondary 240 watts

Calculate efficiency at full load (a) at unity P.F. (b) 0.8 P.f. lagging
OR
Two transformer are connected in parallel to supply a common load
of 125 KVA at .8 P.F. lagging
Rating of Transformer A is ---100 KVA
Rating of Transformer B is --- 50 KVA.

%age Resistance & Reactance of Transformer A --- 0.9 % & 10%
%age Resistance &Reactance of Transformer B --- 1 % & 5%
How will the two transformer share the common load ?

Define the E.m.f. equation of single phase transformer.
Explain back to back test of single phase transformers ? why this
test is carried out ?
List out various method of cooling the Transformers and explain
any two methods in detail.
List out the methods of conversion of three phases to six phase,
draw & explain connection of any one method.
State the condition for parallel operation of 3 phase transformers.
Why the parallel operation of transformers is needed ?

OR
With neat sketch, explain construction and working of*Buchholz
relay
List out the accessories of three phase transformer and Explain
breather & Conservator
Draw “Dd6” and “Yy6” connection for three phase transformers
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