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PART A
(Answer all questions; each question carries 3 marks) Marks
1 Which type of armature winding is suitable for low-voltage but high-current DC 3

machine? Substantiate your answer.
2 ~ Find the values of (i) front pitch (iiy back pitch (iii) resultant pitch of a 4 pole 3
' wave wound DC generator with 30 armature conductors.

3 A 4-pole, lap wound DC generator with 492 armature conductors, delivers a
current of 153A. The brushes are given an actual lead of 10°. Find the 3
demagnetising and cross magnetising ampere-turns per pole.

4 What are the reasons for drop in terminal voltage of a DC shunt generator under 3

load condition?

5 What is the need of commutator in DC motor? 3

6 Which is the most energy efficient brakmg method of DC motor? Justify your 3
answer. . :'

7 “A transformer is a constant flux machine”. Do you agree with the statement? 3
Justify your answer. |

8 With the aid of relevant equations explain the methods to minimise the core loss 3

of a transformer.
9 What are the demerits of auto-transformer compared to a two winding transformer. 3
10 What are the advantages of using a bank of three separate single phase 3
transformers over a three phase transformer?

PART B
(Answer one full question from each module, each question carries 14 marks)

Module -1
11 a) Explain the need of dummy coils in wave winding. 4
b) Draw the sectional view of a DC machine. Explain the selection of materials and 10

functions of each part.
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Draw the developed winding diagram of a simplex 2-layer wave winding for a4 14
pole dc generator with 30- armature conductors. Mark the current direction,
position of brushes.and draw the sequence d_iag:ram.,

Moduggﬁéz

A long shunt BC generator runﬂingat%%g(')oo rpm, supplies 23kW a terminatvoltage 9
he resistances. of the annatﬁ;’e?ﬁ%ﬁé%sﬁ‘%}d and shunt field are 0.05Q,
‘06%&‘&% 100X respectively. The oveialLefg'I”é c“)%at the given load is 85%. Find
(i)ithe mdﬁced emf (ii.Copper loss (gu}—lron@nd ﬁ:lctlonal loss.

Derive the condition for maximum efﬁmencf of the/ DC generator.

What:are the reasons.for poor commu%tlorr;trtgpc generator? How these can-be 9

.(.

minimised? ﬁ}s m

Module -3‘

ay A DC series. motor is the best choice for eleetric traction. Justify this statement 3
with relevant equations and characteristics.

b@AZl pole 200V lap connected series mo%%r has 250 slots and 4 conductors perslot. 9

ggﬁ The current.is 45A,and the flux.per polc is 18 mWb. The field resistance:is 0.4Q2

%Wdﬁf&rmatﬁre resistance is 0.5Q. The" Iroﬁﬁand§ﬁzlctional loss. is 800W. Find the

i Jso. dian : in if the-loa
iir,tc)gw§ e. Alsocalculate the spee%gg%ﬁc%ge change.in torque if the:load
is réHuce :so that motortakes a current of 30A. )

]
it
WLtIL theggld of a neat. circuit dlagram%cxplam Hopkmson s test predetermine the 14

,cfﬁmggs:ygof the given BC machine. Also.mention.the merits of the test.

“40,5A- at; x power factor, of 0.3 lagging. Ifthe secondary supphes a current of 9A. at

a power factor of 0.8 lagging, estimate the primary current. Also draw a vector
diagram.

b}- __  I0KVA. 1100/220 V 50: Hz single pl}%se transformer gives the following test 9
o ,.ﬁ? }"ﬁ,{

x

]
g
=
=3
n

7.

i
oa
HHOE test: 220V A, SRERENOONG (bvside)
&S;; = test: SOV 9.09A ;w:“ ﬁﬁ%sowg (hv side)
O§MIH the following. ;g; ? o
(i)jié: Equivatent circuit referred to f%giglgh v%%&ltage side
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(i)  Voltage regulation at full load-0.8 pfleading
18 ay What are the-conditions to be satisfied for parallel operation of two single phase 5
transformers?
b)mﬂ,Def‘ ne all-day efficiency and Calculate the all-day efficiency of a 500kVA 9
é% distribution. transformer whose core loss and copper loss at full load are SkW and
&?fkwmctwely During a day it is Ioadeﬁﬁms
power factor
0.8
0.75.
0.8

19 a) “Derive the expression for saving of copper in autotransformer compared to a two- 7
winding transformer. Also mention the advantages of auto-transformer compared
to two-winding transformer.

b) _Explain the functions of tertiary winding in transformer.

20 a} A distribution transformer is-normaliy’delta-star connected, Why? 4
b) “Withitheihelp. of connection diagram explhih%&%%%?andi( -Y 10

testhe merits.and demerits of each:

Conmection of a three phase transformersWri



