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QUESTION WISE ANALYSIS

Course: ELECTRICAL & ELECTRONICS ENGG.

Version: ' ' CODE TED (10) 3038
](\an. Specrﬁ_c Sl Module Content Details Score T'.me in |
0. (as per syllabus) Minutes
Part A
| Answer in two sentences 1 1.1.1
v Answer in two sentences 1 1.2.2
3 Answer in two sentences 2 2:1.:2 a1 =1
+ Answer in two sentences K 317
5 Answer in two sentences 4 4.1.2
Part B
1 Analytical/ Problem solving 1 1.1.2
2 Analytical/ Problem solving I 122
3 Analytical/ Problem solving 2 2.1.11 '8
4 Analiticay roblem solving 3 3.1 SR6-30 L
k Analytica@lgm solving . 3 3.1
6 Analytical/ Pro#fdm solving 4 4.1.1
7 Analytical/ Probledf sopsing 4 4.2.2
PartC "4/~ ,
I11 a) Descriptive/Analytical/ Problefiy/, s | 1.2.2
I11 b) Descriptive/Analytical/ Problem O\E 1.3.5 15 30
IV a) Descriptive/Analytical/ Problem | 0o i1
IV b) Descriptive/Analytical/ Problem 'ﬁ s 1.3.5
V a) Descriptive/Analytical/ Problem 2 /"4 2.1.1
V b) Descriptive/Analytical/ Problem 2 I «fX.1.8 15 30
VI a) Descriptive/Analytical/ Problem 2 \'U}\_
VIb) | Descriptive/Analytical/ Problem 2 214¢)
VII a) Descriptive/Analytical/ Problem 3 Vo i
VIIb) | Descriptive/Analytical/ Problem 3 3.1.4 ,
vin | . 4 : 15 30
2 Descriptive/Analytical/ Problem 3 3.2
VIII o . , I
b) Descriptive/Analytical/ Problem 3 3.1.3
[X a) Descriptive/Analytical/ Problem 4 4.2.2
[X b) Descriptive/Analytical/ Problem 4 4.1.4 15 30
X a) Descriptive/Analytical/ Problem 4 4.4.3
X b) Descriptive/Analytical/ Problem 4 4.3.1
Review 5
Total Time 180
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SCHEME OF VALUATION
(Scoring Indicator)

Revision: 2010 Course Code: 3038
Course Title: Electrical And Electronics Engineering ,
Qst - . ‘| Splitup | Sub | Tot
No. Scoring Indicator Score | Total | al
I i PART - A
Automobiles, un- interrupted power supply, Emergency lightning, backup power | Any two
supply in generating stations, hospitals, etc... ' Points
Ls One 2
mark
each
5 (‘i.)Support the field poles I )
.| (1) Act as field magnetic path 1 10
3 One complete set of positive and negative vales of alternating quantity is called a ) )
| cycle.
3 Slip can be defined as the difference between the flux speed (Ns) and the rotor speed 3 5
(N). / I
5. | FET-Fied Effect '['ram,LﬂT-Uni Junction Transistor. 2 2
I, '% PART-B :
1. | Container, Plates, Electrolyte, 1s, Electrolyte level indicator, Vent stopper Six
and washer, Bottom blocks, Connect @7? Terminal connector, etc.. Points

é One 6
Kk
Qs cach
o)
iy D C Generator O/J/

l o
seperateﬁy Excited | | /)7

self excited

- | !

. Series wnund shunt wound cormpound wound

. i

short shunt
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AUTO TRANSFORMER

Single Core
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Auto transformer is kind of electrical transformer where primary and secondary
shares same common single winding. So basically it’s a one winding transformer.

When the primary current Ip is flowing through the single winding in the

direction’ of the arrow as shown, the

direction. Therefore, in the

secondary current, Is, flows in the opposite

portion of the winding that generates the secondary

voltage, Vg the cm‘rerﬁ]owing out of the winding id the difference of Ip and I,

) |

Fig. 4

Explan-
ation 2

h V‘
M.I Instrume

L4

M.C Instruments

It can be used for a.c as well as decv
and current measurement.

(@;/Q [t is suitable only for the

< .c voltage and current measurement.

Less sensitive as compared to MC
instruments.

1114 nfmeh sensitive than M.]

instrum%
L

Torque to weight ratio is less as compared to

M.C type.

Torque to Wﬂiél&@ is high as
compared to M.I type./))

It is cheaper then MC and dynamometer type

instruments.

[t is costlier then M.I and
dyngmometer type due to high cost of
permanent magnets.

Alr friction damping is used.

Damping is perfect as eddy current
damping is used.

Error are set due to hysteresis and stray

fields.

Error are set due to aging of control
springs, permanent magnet.

Any
four
points.
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WORKING OF ALTERNATOR

An alternator is an electrical machine which converts mechanical energy into
alternating electric energy.

ol

c B

e
l

A
o

g il -
’;l | Load
—

‘

slip rings

brushes | 101 5
| — Direction of induced current

case | { case 2

Above figure helps
According to the Farada
moves in a magnetic field E f
provided to the conductor, induce

nderstanding how an alternator or AC generator works.
of electromagnetic induction, whenever a conductor

(f?a es current to flow in the circuit.

Now, see the above figure. Let the con@@ coil ABCD is placed in a magnetic
field. The direction of magnetic flux will be@}(‘r pole to S pole. The coil is
connected to slip rings, and the load is ¢onnected t shes resting on the slip
rings. ‘

&
Now, consider the case 1 from above figure. The coil is rotatm@ wise, in this
case the direction of induced current can be given by Fleming's right% rule, and it
will be along A-B-C-D.

As the coil is rotating clockwise, after half of the time period, the position of the coil
will be as in second case of above figure. In this case, the direction of the induced
current according to Fleming's right hand rule will be along D-C-B-A. It shows that,

the direction of the current changes after half of the time period, that means we get an,

alternating current. .

gzglduced across the conductor. If the close path is,

*| Figure

Explan-
ation 3
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Common Base Connection

- 3nding ™

A IF

VC B

Using NPN transistor

Using PNP transistor

Common Emitter Connection

Using NPN transistor

"Tndln(j"';

W i

Qé Using PNP transistor
U,
o

Common Collector Connectlgj/

L4

.__""IL

Vae

Using NPN transistor

Using PNP transistor

Circuit

‘| for
NPN or .

PNP

2
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111,

a).
Ficld winding
ot g Figure
Pole shoe Yoke or frame 4
Commutator
Shaft Commurtator Marki-
Armuature segments
conductors Interpole ng 4
Construction of DC Machine
b ’ '
S 4}
Applications: %
111 ;
b) I Car battery used to sta i
2 Aircraft systems
3 Standby power resources Q/
4 Emergency no-fail systems Qé Applica-
2 Electric vehicles &f tions 4
6 Mobile phones /0 mark
7 Cameras % (any 4
8 Power tools f O points)
9  Toys O
10 Portable computers /)7
Advantages: _
1. Secondary cell last long and can be used over again and again
2. A secondary cell is rechargeable meaning that the' chemical reactions taking place
: " L Advant-
in the cell are reversible and can be carried out in the opposite direction to charge the ages 3
marks

cell again.

3. Whereas a primary cell cannot be recharged, the chemical reactions in it cannot be

reversed.
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-Ve O 4
DC supply
tve U
Anode i Cathode
Pb —— — Pb
H1S0,
2H" S04
Charging of Lead Acid Cells
= Load
Resistance
#
Anode " + | | - Cathode

The overall chemical reaction is: O/)7

dechargs
PbO+ Pb +2HS0, '—?ﬁ 2PbS0,+ 2H0
chaga

At the negative terminal the charge and discharge reactions are:
2_dia:harga
Pb + 80, f PbSQy + 2e~
[+ g

At the positive terminal the charge and discharge reactions are:

B , . deshargi ;
PbO,+ SO L+ 4H "+2¢ ﬁf- PbSO + 2H,0
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IV,

b)

Starting
Resistence No volt coil
) ey 4 i i ¢ T L1

BEFRy, ““~ Run
Softiron .- T .. _ ﬂ:“

piece et o

Starter handle W ik ‘
'\\V
Spring P
Overload———— @)
release o o
\ W;‘E Z_ ..%.ﬂ;&“,
[ L o A
Le{rer Tne;nguiar |
iron I
F: | T \
v c:mc;‘;'*;M %; il
DOYom—— Fu ff‘ : e o

¢ ]

|
Thr' it Starter

Construction wise a starter is a variable ré? e, Integrated into the number of
sections as shown in the figure beside. The co @;ims of these sections are called
studs and are shown separately as OFF, 1, 2, 3, 4 Other than that there are
three main points, referred to as

L. 'L' Line terminal. (Connected to positive of supply.

2, ‘A" Armature terminal. (Connected to the armature win&i@@

2 'F' Field terminal. (Connected to the field winding.)

The point 'L' is connected to an electromagnet called overload release (OLR) as
shown in the figure. The other end of OLR is connected to the lower end of
conducting lever of starter handle where spring is also attached with it, and the starter
handle also contains a soft iron piece housed on it. This handle is free to move to the
other side RUN against the force of the spring. This'spring brings back the handle to
its original OFF position under the influence of its own force. Another parallel path is
derived from the stud '1', given to another electromagnet called No Volt Coil (NVC)
which is further connected to terminal 'F.' The starting resistance at starting is entirely
in series with the armature. The OLR and NVC act as the two protecting devices of
the starter.
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v (1) Inductive reactive reactance , X; =2 rfl. = 21%503.18x107 = 1002 3
% Coil impedence, Z= V (R*+X,2) = (72+10%) =12.2Q).
Circuit current , [=V/Z=230/12.2=18.85A
2
(i) tan@ =X, /R =10/7
Phase angle, @ =tan™(10/7) =55° lag
2
(iii) power factor = cos @= c0s55°=0.573 lag
(iv) power consumed, P =VI cos @ = 230x1 8.85%0.573=2484.24W |
EMF Equation Of The Transformer
V ]
b) Let,

N = Number of turns in primary winding

N3 = Number of turns in secondary winding

O, = Maximum flux in the core (in Wb) = (Bnx A)
f= frequency of the AC supply (in Hz)

b

i

/\U/ Uy,
. QY

<5

As, shown in the fig., the flux rises sinusoidally to it.s maxnmum@ Oy, from 0. It

reaches to the maximum value in one quarter of the cycle i.e in T/ here, T is
time period of the sin wave of the supply = 1/f).

Inn

Therefore, average rate of change of flux =4f®,, ... (Wb/s).Now,
Induced emf per turn = rate of change of flux per turn

Therefore, average emf per turn =4 @, ......... (Volts).

Now, we know, Form factor = RMS value / average value

Therefore, RMS value of emf per turn = Form factor X average emf per turn.
As, the flux @ varies sinusoidally, form factor of a sine wave is 1.11
Therefore, " RMS value of emf per turn = 1.11 x 4f Op, =4.44f @,
RMS value of induced emf in whole primary winding (E|) = RMS value of emf per
turn X Number of turns in primary winding

E; =4.44f N, ®, ' '
Similarly, RMS induced emf in secondary winding (E;) can be given as

E; =4.44f N; @,
from the above equations E;=E, = 4.44f N @, Volts

This is called the emf equation of transformer
For an ideal transformer on no load, E; = V, and E;=V,.
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where, V| = supply voltage of primary winding
V3 = terminal voltage of secondary winding

VI
aj.

Star connection is shown in the figure below.

i * R
INR * 4
¢ [ Exn
“RY
: Enn Ear
E [y o f
f’“ i
¢ i
i y
Ins 5 L i 5 4
E Y3
'y
iy - |
g
Relation between phase voltage yoltap;e In star connection

As the system is balanced, Therefm ]1 ee voltages Eng, Exy and Eng are equal in
magnitude but displaced from one anoth

Phase voltage ENR=ENY=ENB=ENI (in magm@é'
Line voltage EL=V(3E*;,) =V3 E,; (in magnitude {00 {[/

Line voltage = V3 x Phase voltage

0 degrees electrical.

. O O
Relation between phase current and line current in star connection /)7
[r =1Inr
Iy=Iny
Ip=Ing

Where tﬁe phase current will be Iyg = Iyy= Ing
The line current will be Iz=Iy=Ig=I;

Hence, in a 3 Phase system of Star Connections, the Line Current is equal to Phase
Current.
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CONSTRUCTION OF TRANSFORMER

Generally the construction of a transformer is dependant upon how the primary and
secondary windings are wound around the central laminated steel core. The Two most
common and basic designs of transformer construction are the core type

transformer and the shell type transformer.

In the core type transformer , the primary and secondary windings are wound outside
and surround the core ring. In the shell type transformer, the primary and secondary

windings pass inside the steel magnetic circuit which forms a shell around the
windings.

Primary
' Winding ¢ 9
VI Flux
b). \
; e i T T [t SS——
p SE I £ . )
O——éﬁ o s < | =] |
- e A Flux —1 =4 '
= " ! St |
— — ——— — — )
/' Secundaryi,
Core Winding J’
Core Type ¥r. rmer Shell Type Transformer
/D
N
M MENTS
Pivaf and jewel
Beafing H“'"‘L &/. Pointer
Spring—w-—-»lﬂt I Scale
Balancing " Q
Weight ~ Mi /)7
North Core South
Vil ' %- _—
a) Coil and < Permanent
Former Magnet
5 Pivot and jewel
Bearing
Construction

A coil of thin wire is mounted on an aluminum [ramg (spindle) positioned between
the poles of a U shaped permanent magnet

The coil is pivoted on the jeweled bearing and thus the coil is free to rotate. The
current is fed to the coil through spiral springs which are two in numbers. The coil
which carries a current, which is to be measured, moves in a strong magnetic field
produced by a permanent magnet and a pointer is attached to the spindle which shows
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the measured value.
Working

When a current flow through the coil. it generates a magnetic field which is
proportional to the crrent in case of an ammeter. The deflecting torque is produced
by the elgctromagnetic action of the current in the coil and the magnetic field.

When the torques are balanced the moving coil will stop and its angular deflection 3
represents the amount of electrical current to be megsured against a fixed reference,
called a scale. If the permanent magnet field is uniform and the spring linear. then the
pointer deflection is also linear.
The controlling torque is provided by two phosphorous bronze flat coiled helical
springs. These springs serve as a flexible connection to the coil conductors.
Damping is caused by the eddy current set up in the aluminum coil or air friction
damping which prevents the oscillation of the coil.
Applications of Single Phase Induction Motor
Pumps
Compressors
Small fans
Mixers
Toys
Vil High speed vacuum ¢ ' ;
b): Drilling machines i
Applications of Three Phase ln@& Motor Any 7
Lifts /& points.
Cranes é&
Hoists //’0
Large capacity exhaust fans O /
Driving lathe machines y
Crushers ' .

Oil extracting mills 007

Textile and etc.
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VIII

Fluorescent Tube
Filament Starter

il
7 Z

4

£ N W N

I R (A i

.Ballast I l

AC Supply
230V

When we switch ON the supply, full voltage comes across the lamp and as
well as across the starter through the ballast..

At that full voltage first the glow discharge is established in the starter.

Then gas inside the starter gets ionized due to this full voltage and heats the
bimetallic strip. That causes to bend the bimetallic strip to connect to the fixed
contact. Now, current starts flowing through the starter.

As soon as th rent starts flowing through the touched contacts of the neon
bulb of the starter, age across the neon bulb gets reduced since the current,
causes a voltage drop ac %ductor(ballast). At reduced or no voltage across

o

the neon bulb of the starter, teRywill be no more gas discharge taking place and
hence the bimetallic strip gets co reaks away from the fixed contact. At the
time of breaking of the contacts in bulb of the starter, the current gets;
interrupted, and hence at that moment, Q¢ _voltage surge comes across the
inductor(ballast). } ‘

This high valued surge voltage comes acrods rescent lamp electrodes
and strikes penning mixture (mixture argon gas and mérduty vapor).

Gas discharge process gets started and contihues and B

discharging of penning gas mixture the resistance offered by the g
the resistance of starter.

The discharge of mercury atoms produces ultraviolet radiation which in turn
excites the phosphor powder coating to radiate visible light.

Starter gets inactive during glowing of fluorescent lamp (tube light) because
no current passes through the starter in that condition.
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