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1.1 AIM:

EXPERIMENT -1

(A)VERIFICATION OF KVL AND KCL

To verify Kirchhoff's Voltage Law (KVL) and Kirchhoff’s Current Law (KCL) in a Passive Resistive

Metwork .

1.2 APPARATUS:

5. No Apparatus Name Range Type Quantity
1 RPS
2 Ammeter
3 WVoltmeter
4 R.esistors
5 Bread Board - - o
& Connecting Wires - - As required
1.3 CIRCUIT MAGRAMS:
{O-2 Dl A} 1 100
. FRRR AR MM
{O-30%)
o2 e -
-t - — -~
Vi vy Vs
L
DE:‘mj —~T-_ RPS
Figure - 1.1 Verification of KVL
(0-Z200m.A) (0-200mA)

{0-30V)
DC Supply

\ | *

Figure — 1.2 Yerifleation of KCL
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1.4

1.5

1.6

1.7

PROCEDURE:
To Verify KVL
1. Connect the circuit diagram as shown in Figure 1.
. Switch ON the supply to RPS.
. Apply the voltage (say 3v) and note the voltmeter readings.
Gradually increase the supply voltage in steps.
Note the readings of voltmeters.
sum up the voltmeter readings (voltage drops) , that should be equal to applied voltage .
Thus KVL is Verified practically.

b = SN L T SV

To Verify KCL

1. Connect the circuit diagram as shown in Figure 2.

2. Switch ON the supply to RPS.
3. Apply the voltage (say 5v) and note the Ammeter readings.
4. Gradually increase the supply voltage in steps.
5. Note the readings of Ammeters,
6. Sum up the Ammeter readings (I; and I;) , that should be equal to total current (T).
7. Thus KCL is Verified practically
OBSERVATIONS:
For KVL
Applied ¥V, (volis) V5 (volis) ¥ (volts) ¥ +V i+, (volts)
Voltage

\-’{vultg] Theoritical | Practical | Theoritical | Practical | Theoritical | Practical | Theeritical | Practical

For KCL

Applied I{A) I,{A) I;(A) I,+1; (A)
Voltage

¥ (volis) | Theoretical | Practical | Theoretical | Practical | Theoretical Practical Theoretical | Practieal

PRECAUTIONS:
1.Check for proper connections before switching ON the supply

2. Make sure of proper color coding of resistors
3. The terminal of the resistance should be properly connected.
RESULT:
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(B)YVERIFICATION OF KVL AND KCL USING DIGITAL SIMULATION,

LB AIM:

To verify Kirchhoff's Voltage Law (KVL) and Kirchhoff"s Current Law (KCL) using digital simulation.

1.9 APPARATUS:

DESK TOP
]
5. No SOFTWARE USED QUANTITY
1 MATLAB 01

1.10 CIRCUIT DIAGRAMS:

Figure — 1.3 Verification of KVL

L— 4P’ DD o Souros VoS

B I|+ i

AT e ol Lo serremrm

Figure — 1.4 Verification of KCL
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PROCEDURE:

I. Make the connections as shown in the circuit diagram by using MATLAB Simulink.
2. Measure the voltages and currents in each resistor.
3. Verify the KVL and KCL.

.14 PRE LAB VIVA QUESTIONS:
Define current.
Define voltage.
What is resistance?
Define ohm's law.
State KCL and KVL.

o W =

L.15

B W b~

Derive current division rule.

Explain the sign conventions.

POST LAB VIVA QUESTIONS:

What do you mean by junction?

Explain the color coding of resistors.

1.1 OBSERVATIONS:
For KVL
Applied Viivolts) Vi(volts) Vi (volts) Vi +V+V; (valis)
Voltage
V (volts) | Theoretical | Practical | Theoretical | Practical | Theoretical | Practical | Theoretical | Practical
For KCL
Applicd I{A) Li{A I (A +
s 1{A) 1(A) L+ (A)
V (volts) | Theoretical | Practical | Theoretical | Practical | Theoretical | Practical | Theoretical | Practical
1.1} RESULT:
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4.11

4.12

4.13

4.14

4.15

PROCEDURE:

1. Make the connections as shown in the circuit diagram by using MATLAB Simulink.

2. Measure the Peak value of the voltage obtained
3. Verify with the practical results obtained with theoretical results

OBSERVATIONS & CALCULATIONS:

Peak value RMSE value Averagevalue
V) V) (V)
RESULT:
PRE LAB VIVA QUESTIONS:

1. What is complex wave?

Define Instantaneous value.

Why BMS value is not calculated for DC quantity?
Define RMS Value,

What is the expression for form factor and peak factor?

IS

POST LAB VIVA QUESTIONS:

What is RMS value of Sin wave?
Why EMS value is specified for alternating Cuantity?

Why average value is caleulated for half cycle for an sine wave?

i

Define form factor and peak factor for an alternating wave.
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EXPERIMENT - 2

AVERAGE YALUE, RMS VALUE, FORM FACTOR, PEAK FACTOR OF SINUSOIDAL WAVE,
SQUARE WAVE

4.1 AlM:
To determine the average value, RMS value, form factor, peak factor of sinusoidal wave, square wave.

4.2 APPARATUS

& Neo Mame Range Quantity
| Resistors 10082 2 Nos
2 Inductor 1 mH 1 No
3 Function Generator 1 No
4 Multimeter | No
5 CRO | No

4.3 THEORY:

In altemating current (AC, also ac) the movement (or flow) of electric charge pericdically reverses
direction. An electric charge would for instance move forward, then backward, then forward, then

backward, over and over again. In direct current (DC), the movement (or flow) of electric charge is only in

one direction.

Average value: Average value of an altemating quantity is expressed as the ratio of area covered by wave

form to distance of the wave form.

Root Mean Square (RMS) Value: The RMS value of an alternating current is expressed by that steady
DC current which when flowing through a given circuit for given time produces same heat as produced by
that AC through the sane circuit for the same time period. In the common case of alternating current when
It} is a sinusoidal current, as is approximately true for mains power, the RMS value is easy to calculate

from the continuous case equation above. If we define Ip to be the peak current, then in general form

Th
Trass = \/ ﬁ L (I, sin(wt) )2dt.

Where ¢ is time and o is the angular frequency (o = 2//T, where T is the period of the wave).

For a sinusoidal voltage,

Vpeak
Vims = ——-
V2
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4.4

4.5

The factor is called the crest factor, which varies for differemt waveforms. For a triangle wave form

centered about zero.
Voeak
Vims = ——-
VE]
For a square wave form centered aboul zero

RMS (Root Mean Square) value of an ac wave is the mean of the root of the square of the voltages at
different instants. For an ac wave it will be 1/ V2 times the peak value.

CIRCUIT MAGRAM:

KA
FG X p
3 R
J CRO
=

Fig - 4.1 Basic Circuit

be

PROCEDURE:

1. Connect the circuit as shown in the circuit diagram of fig. 4.1.
2. Set the value of frequency say 100 Hz in the function generator.
3. Adjust the ground of channel 1 and 2 of Cathode Ray Oscilloscope and then set it into DC

mode.
4. Connect CRO across the load in DC mode and observe the waveform. Adjust the DC offset of

function gencrator.
5. Note down the amplitude and frequency.
6. Set the multimeter into AC mode and measure input voltage and voltage across point AB. This

value gives RMS value of sinusoidal AC.

7. Calculate the average value.
8. Repeat experiment for different frequency and different peak to peak voltage.
9. Measure the RMS and Average value of DC signal also where instead of function generator

you ¢an use DC supply.
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4.5 OBSERVATIONS & CALCULATIONS:

Peak value RMS value Averapge value

(V) {¥) (¥)

4.6 PRECAUTIONS:

1. Check for proper connections before switching ON the supply
2. Make sure of proper color coding of resistors

3. The terminal of the resistance should be properly connected

4.7  RESULT:

(B) AVERAGE VALUE, RMS VALUE, FORM FACTOR, PEAK FACTOR OF SINUSOIDAL WAVE,
SQUARE WAVE USING DIGITAL SIMULATION

4.8 AIM:
To Determine the overnge volue, RME value, form foctor, peak factor of sinusoidal wave, square wove.

4.9 APPARATUS:

S.No | SOFTWARE USED éﬁfﬂﬂ,
1 MATLAB 01
4.10 CIRCUIT DIAGRAM:
E—r R
e 2 o
100CHMS
Qs AL s e CE )
L N RS walea
RS
l ® I—I-Im [
13 P ereme e
1orm Eeciar

Fig — 4.2 MATLAB Simulink circuit
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EXPERIMENT NO. 83

Measurement of Power in Single Phase a.c. Circuit
Object :

To measure the Active and Reactive.
Power in single phase a.c. circuit.

Apparatus Used :

(1) 1-Phase Auto transformer-1 No. (10 A, -270V)
(2) Wattmeter-Dynambmeter type-1 No. (10 A, 250 V)
(3) Ammeter-Moving Iron type-1 No. (0—10 A)

(4) Voltmeter-Moving Iron type ; 1 No. (0—250 V)
(5) Resistive and Inductive load.
(6) Connecting leads.

Theory :

The power which is actually consumed or utilised in an a.c. circuit is called true power or
active power or real power,

As power is consumed only in resistance and a pure inductor and a pure capacitor do not
consume any power in a cycle. Since in a half cycle whatsoever power is received from the
source by Inductor and capacitor and the same amount of power is returned to the source. This

power which flows back and forth or reacts upon itself is called reactive power. It does not do any
useful work in circuit.

Therefore true power or active power = Voltage x Current in phase with voltage
=V xIcos ¢ = VI cos ¢ watt.

and Reactive power = Voltage x Current 90° out of phase with voltage.
=V x Tsin ¢ = VI sin ¢.
Circuit Diagram :
A i
1 | PC
Phase L
A Csupply 0
A
D
—
Auto
transformer
(a)
Procedure :

(1) Connect the Instruments, Autotran

0
i setv?
Auto transformer to Zero position. sformer and Load as shown in Fig. (@) and

(2) Switch on the supply and adjust the Autotransformer till a suitable voltage:

§

i
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(3 Vary the voltage by Autotransformer and take down the vari ,
pmeter and Wattmeter: e various readings of Voltmeter
pservations -
—TUAl# .
Voltmeter Readings | Ammet :
§. No. Vin volts I er Reading| Wattmeter Readings| Reactive Power
| in Amp. P in watts. Q= VIsin ¢
k
2
3.
4.
5.
Clulation :
() Calculate the value of P.F. cos ¢ from different readings as

sl Wattmeter Reading
(Voltmeter x Ammeter) Reading

(i) Calculate the value of Reactive power as

s : p Q=VIsin¢:=VI(1-—cos

b pr different voltages is ..... watts and conc
Pplied voltage.

2 ¢)1/2

Jusion is that power varies as square of

s s
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EXPERIMENT NO. 04

Measurement of Power in 3 Phase A.C. circuit by Two Wlttmetﬂ_
Method
Object :

(1) To Measure the Active Reactive power in 3¢ circuit.
(2) To measure the power factor.
Apparatus Used :

1. 3-phase Auto transformer 10 Amp.

Wattmeter Dynamometer type 2 No. (10 A; 500 V)
Ammeter Moving Iron type : 1 No. (10 A)
Voltmeter Moving Iron type 1 No. (500 V)

3¢ Inductive load or 3¢ Induction motor (415V,5H.P.)
Connective leads.

o WA W N

Theory :

Two Wattmeter Method can be employed to measure power in a 3-phase, 3 wire star or
delta

connected balance or unbalanced load. In this method, the current coils of the wattmeters
are connected in any two lines say R and Y and th

e potential coil of each wattmeter is joined
across the same line and the third line Le 8.

Then the sum of the power measured by two wattmeters W, and W, is equal to the total
power absorbed by the 3¢ load.

Total power P= 3V, I cos¢= W, + W, watts.

W, + W,
Vav, 1,

reactive power of load = Q = J3 (W1 - Wz)-
Circuit Diagram :

. Power factor

=cos¢=

and

3-Ph :
Auto J Phase
Transformer

b : 3-Wire
connected Load
to 3 Ph

AC Supply (\ W
2
s l

(a)
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e Connod the Voltmeter, Ammeter
Fig. (@) and set up the A and Wattmeters to the load t}
,;houn ¢ Autotransformer to zero o s s
IO position.

Qwitch on the 3¢ A.C. supply ar
2 “eadings of wattmete ¢ d Adjust the Autotransformer till
«n the eters, voltmeter and ammeter er till a suitable voltage. Note
‘\

ry the voltage b
3 Va age by Autotransformer and note down the various Readings
] S.

m Voltmeter | Ammeter Wattmeter Total Power
. * - ; A
Re-adulgs Rfadmgs Readings in Watt Reactive | factor
Vinvolts. | Iin Amp.
aNe. Power |cos¢=
Total Power W, + W,
W ' e W e
1 “g P-“'-l-“s Q= J_VLIL
S (W, -W,)
1
2.
3.
4
5.
Calculation :

Total Power = (W, + W) x Multiplying factor

W, - Wy
tand= V3 W W, W, + W,

Wy - Wy

J-_ \‘l f“\

P Factor = cos ¢

Reactive power = V3 Wy~ W,

Resul : The power measured in the circuit is show
n last column.
and Sources of Errors :

th % Pmper currents and voltage ranges must be select
read; » If any wattmeter reads

INg as negative.

3. As the supply voltage fluctua
Report. Whether the power can b¢

dra
W
the connection diagram.

n in test and the corresponding power factors

od before putting the instruments in

backwards, Tev erse its pressure coil connections and record the

to observe the readings correctly.

tes it is not possible
Wattmeter in above case if ble.

measured by one
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EXPERIMENT NO. (05

| StudY_ of [ransformer Name Plate Rating and Determination of Ratio
” polarity

Object :
(1) Study of transformer.

(2) To measure transformation Ratio.
| (3) To find polarity of primary and secondary windings.
: Apparatus Used :
- 1. Single phase transformer.
F 9. Single phase Autotransformer.
[ 3. Voltmeter MI type 3 Nos. (Different Range).
!} 4. Connecting leads.
|

Theory
_ (A) Theoretically it may seem that transformers may be built to handle any voltage or
current. But in reality there are limits to both the voltage and the current. The name plate
 rating of a power transformer usually contains.

1. Volt-amperes[ | kVA

3. Frequency [ | Hz.

4. Type 1¢ or 3¢.

5. Equivalent Impedance| |%.

(B) Transformation Ratio : The induced e.m.f. per phase in primary and secondary
¥indings of a transformer is given by Induced e.n.f. in primary E, = 4.44 /¢ N,.

Induced e.m f. in secondary E, = 4.44 f¢ Ny.

For Ideal transformer E ,=V,and E, = Ve

V2 TQ

Hence the transformation Ratio (K) = Y. T
1 1

(C) Polarity Test : Each of the terminals of primary as well as secondary winding of a

"ansformer is alternatively positive and nega
_It is essential to know the relative polarities at any inst

"Minals for making correct connections if the transformers
Used in a 3¢ circuit.

en viewed from the primary side the

cted to one end of the secondary wind

tive with respect to each other.

ant of the primary and secondary
are to be opened in parallel or are

|
:
2. Voltage Ratio.
Rated Primary voltage/secondary voltage[ | V,/V, volt or kV.
'_r
|
,r
| terminals are marked A, and A,. Now terminal A,
- Sconpg ing and a voltmeter is connected between A, and
_ he voltmeter reads the difference (V, - V,), the
tanee. | TRET 1S said to possess a subtractive polarity and when voltmeter requ (V, + V) the
n&"l")"mer has additive polarity. Subtractive polarity means that same polarity terminals are

n“ectea:l. While additive polarity means that same polarity terminals are connected.

|
L,
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A ay
Auto 1
[ JE— = r“"‘
o l j’
| Ph Q’D é d,;
supply
az
| SR—— *IM“-.—_—‘I;[—@—_]’_‘
Fig. (a) Polarity Test.
Ay |
& [-——;:———
1 Ph G da
AC P ?
supply
az
1 | 2y
[+ - A2
Fig. (b) Transformation Ratio Test.
Procedure :

(@) Transformation Ratio Test :

1. Connect the circuit as per Fig. (b) and set up Auto transformer to zero position.

2. Switch on a.c. supply and adjust the Autotransformer till a suitable (below rated) voltage,
3. Record the voltages V| across the primary and V, across secondary.

4. Vary the Autotransformer and repeat step 3, take at least 5 readings.
5. Switch off the supply.

(b) Polarity Test :
1. Connect the circuit as per Fig. (a) and
2. Switch on single phase a.c. supply.

3. Record the voltages Vi V2 an Vs.

If V, is less than V, the polarity is subtr

4. Vary the autotransformer and repe
5. Switch off the supply.

set up Autotransformer to zero position.

active otherwise additive.

at step 3. Take at least 5 readings.

Observations :

(a) Name plate ratings

: Write down q]) spe
rating.

cifications marked on name plate




3 Transiormation Ratio Test
S No. v
- v, K=V/V,

1

z

5

4

5.
fan v v, v, Additive or
Subtractive

5.

Beport :

% Whid:typedtnndmmﬂhmwdby

you ?

Bttt - The transformation ratio of given transformer is ... .

t will happen to the transformer 7
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EXPERIMENT NO. (36

Study of Constructional Features of D.C. Machines

Object : :
1. To study the constructional features of D.C. machine.
2. To measure winding resistance.

Apparatus Used :
1. D.C. machine compound.
2. Voltmeter moving coil type

3. Ammeter moving coil type
4. Rheostat.

Theory :

A d.c. machine is an electro-mechanical energy conversion device, It can convert mechanical
power into d.c. electrical power and is known as a d.c. generator. On the other hand, when it
converts d.c. electrical power into mechanical power it is known as a d.c. motor.

The complete assembly of various parts in a scattered form of d.c. machine is shown in
Fig. (a). The essential parts of a d.c. machine are described below :

END BRUSH
HOUSING / SPRING PRING
-~ ,BUsH|

e ———

It serves two purposes : chine is fixed to th
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. yoke is made of cast iron for smalle
.weliﬂr fabricated rolled steel since
:,,'tp;red to cast 1ron
m
o . pole core and Pole shoes : The pole core

e OF yoke by bolts. They serve the following
i

- r machines and for larger machines, it is made of
ese materials have better magnetic properties as

and pole shoes are fixed to the magnetic
purposes
) They support the field or exciting coils.

spread ou ot :
(i) ‘They p1 . t the magnetic flux over the armature periphery more uniformly
i) Since pole shoes have larger X-section, the reluctance of magnetic path is reduced.

TOPPED HOLES
FOR FIXING LAMMINATED
POLE CORE

FORMER

WIRE ENDS P
g

——— \/:
=77 FIELD
WINDING

LAMINATED
POLE SHOE

Fig. (b). Fig. (c).
Usually, the pole core and pole shoes are made of thin cast steel or wrought iron laminations
which are riveted together under hydraulic pressure as shown in Fig. (b)

3. Field or Exciting coils : Anamelled copper wire ARMATURE CORE
is used for the construction of field or exciting coils. The
wils are wound on the former [See Fig. (¢)] and then
placed around the pole core as shown in Fig. (b). When
 direct current is passed through the field winding, it
magnetises the poles which produce the required flux.
The field coils of all the poles are connected in series in
B"c,h away that when current flows through them, the
: ;‘?Jacsnt poles attain opposite polarity as shown in

8. (d).

4. Armature core : It is cylindrical in shape and
: keyed to the rotating shaft. At the outer periphery slots
e cut as shown in Fig. (e), which accommodate the
(Mature winding. The armature core serves the

0 0
' |lowmg purposes :

(i) It houses the conductors in the slots. Fig. (d).

(ti) It provides an easy path for magnetic flux.
achine, reversal of flux takes place in the core,

" Since armature is a rotating part of the m_ i e
¢ hygteregis losses are produced. To minimise these losses silicon steel material is used for
s g ts across the magnetic field which induces an ¢ m f

. natmction Th £ ture cu
. Inj . The rotating armatur ‘ s
. N . hich results in eddy current loss init. To reduce these

her words we can say that about 0.3 to 0.5 mm thick

-

MAGNETIC
FRAME

: ch':rp:]ngs are used for its construction.
Y varnish layer [See Fig. 14(e)}.
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8. Armature winding : The insulated l'l’ilultlft‘lm-:? .
housed in the armature slots are suitably connected. This is ARMATURE R \uﬂ*“m‘{
known as armature winding. The armature wnuhnu_ 18 ““: STEMPINGS L LRSS
heart of d.c. machine. It is a place where conversion of p‘“‘?"f"
takes place ie., in case of generator, mechanical pn\wj .I?; ,é |
converted into electrical power and in case of motor, t*ln\t‘l{ltllr D~ MUY ety
power is converted into mechanical power, On t‘ho basis o a O @ C E:é'i\\“
connections, there are two types of armature windings named ¢

\ :

as (1) Lap winding and (1) Wave winding \A\&Aﬁ G
() Lap winding : In lap winding, the conductors are

connected in such a way that number of parallel paths are Fig. 14(e).

equal to the number of poles. Thus, if machine has P poles

and Z armature conductors, then there will be P parallel paths, each path will h“""}‘\z‘ / g “‘“‘:U.ﬂf\fs
in series. In this case, the number of brushes 18 equal to the numl?or parallel paths. Out of which
half the brushes are positive and the remaining (half) are negative.

(1) Wave winding : In wave winding, th

e conductors are so connected that they are divided
into two parallel paths irrespective of the

number of poles of the machine. Thus, if machine has
Z armature conductors, there will be only two parallel paths each having Z/2 conductors in
series. In this case, the number of brushes is equal to two t.e. number of parallel paths.

6. Commutator: It is the most important part of a d.c. machine and serves the following
purposes :

() It connects the rotating
armature conductors to the
stationary external circuit
through brushes,

(i) It converts the alternating
current induced in the
armature conductors into
unidirectional current in the
external load circuit in
generator action, whereas,
it converts the alternating
torque into unidirectional
(continuous) torque
produced in the armature in
motor action,

The commutator is of ¢

Fig. (N.
. ¢ upof wedge-sha awn copper
segments. The segments are insulated from each othe . ped hard dr ?

ylindrical shape and is mag

are held together by means of two V-sh
Each armature coil is connected to th

of the commutator assembly j

: ) sheet of mica. The segments
aped rings that fi

tinto the V-grooves cut into the segments
¢ commut

; ator segment through riser. The sectional view
8 shown in Fig (n.

~ . t. They are usually made of high grade
lubricating effect § conducting Material and at the same time ip po‘;vdered form provides

ing effect on the commutator surface. The brushes are held ; - 0i0n apound
the commutator by brush holders. In particular position
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tu\ari:’\‘m'l“: h;)usmgs : End housings are attached to the ends of the main frame and support
PR STes Sramt housing supports the bearing and the brush assemblies whereas the rear
housing usually supports the bearing only.

o bgar?:a‘nn;gs ;e'l(;he bal? or roller bearings are fitted in the end housings. The function of
b i" ‘-"b:: uce fnctlon‘ between the rotating and stationary parts of the machine.
MC .0 ‘ES‘-' carbon steel is used for the construction of bearings as it is very hard material.

. :} ‘ haf?f: The shaft‘ls made of mild steel with a maximum breaking strength. The shaft
s used Lo transfer mechamcal power from or to the machine. The rotating parts like armature
core, commutator, cooling fan etc. are keyed to the shaft.

Circuit Diagram :
= 1 [ b * 0 o
] ® g
220y i \ YY
DC V) . A
Supply kg é AN
5 ! { |
| | ‘?f‘ 22 s
-0 : vi + = s)
Fig. (g). To measure shunt field winding Resistance.
. @ .
i Yola )1
DC o \l:!/ g
supey aa | 22
' YY ‘ A ‘*
a1l l I
Fig. (h). To measure series field winding Resistance.
1 !
; i
| Z | Y
220V >
DC g
o— { 5 b
Fig. (i). To measure armature winding Resistance.
: ns, various components, their material and

1. Study and record the name plate specificatio

approximate dimensions.
2 Set up the circuit a
the 220 V d.c. supply across the

e shunt field winding resistance. Switch on

s in Fig. (g) to measure th
shunt field winding.
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3 Record
different

BASIC ELECTRICAL ENGINEERG

voltmeter and ammeter Readings Several readings may be obtained by applying
voltages to the winding through potentiometer arrangement

: . 8ot up the circust ay
% For measuring series winding and Armature winding Resistance, se i
Fig (A) and Fig () and repeat the processes 2 and 3 It should be noted h»ruj that the voliag,
@iven to the Armature winding and series field winding should be low as possible

5 Switch of the d ¢ supply

Observations -
(a) Study

1. Machine specification

2 Components

(b) Winding Resistances

Shunt field winding Series field windings Armature Windings
SNelv | Y [ v] i Tao¥ | ! | med
I St 1
1
2
3
4
5.

Calculation : Obtain the windin

on. Write the values of the

K resistance as the average

-a

of V/I in each case.
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EXPERIMENT NO. (37

of Constructional
Study Features of 3 Phase Induction Motor
ect:
) To study the constructional details.
@) To start a three phase squirrel cage and slip ring induct.on motor.
WM:
1 Three phase induction motor.
2 3¢ Autotransformer.
3 Tachometer.

Theory -
A}phmmdudionmotorwnsimdtwomajnpamﬂamelymwrandm’-

1. Stator:Itisthe mtionarypartofthemotor.lthasthreemainpam,namely,fi)()uter
fnme.‘mStatorcomand(iii)Stator-inding.

(i) Outerframezltistheouwrbodydthemowr. Its function is to support the stator core
andwprowatheinnerpartsofthemnchine. Forsmallmachinestheframeiscastedbutfor
WMaitufabﬁcated.TOpthmeonmefoundaﬁomfeetarepmﬁded in the
outer frame as shown in Fig. (a).

Stator
stamping

Fig. (b).
the alternating magnetic field which produces
uﬂtupo(highgradesﬂiconsteel stampings.

Fig. (a). ‘
(ii) Sta:orwm:ﬁemmm“mm.

hysteresis cm-rentloeaes.:bercfordmw .
Mmgﬁwmwhmmmanﬂmmmmeﬁam& Each stamping

_ . . - " The thickness of the stamping varies
15 insulated with a thin varnish layer : s 5
usually &om&:?t?g ?l:; Slots are punched on the inner periphery of the stampings, as
shown in Fig. (b ma;mmmodatestatorm""‘" ' R,

ar "8- ), T mmam'me-phasewmd}ng‘whmhwmﬂympphed
from a thr rhw u - ly system- The siX tern_nnals of the winding (two of_each phase)
" ee-phase supply box of the machine. The stator of the motor is wound for
— nnected in the term . pumber being determined by the requirement of speed.

ini é
It :;;eb;n;{neh:l;:;powles,w?i;e umber of poles the lower the speed and vice-versa, since

120 f ) The three-phase winding may be connected in star or delta externally
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. two tvpes of rotors
2. Rotor : It is the rotating part of the motor. There are two types o tors, which are
employed in 3-phase induction motors :

(t) Squirrel cage rotor (ii) Phase wound rotor. _ . :

(i) Squirrel cage rotor - The motors employing this type of rto'tur l‘)l;:?a}:;?:;[fl :ils‘}lllrre]
cage induction motors. Most of the induction motorg are of thlS_ -"f‘d cvlindrical ;Orephe fl'nd
rugged construction of rotor. A squirrel cage rotor consists ofa la‘m_ma Ear 'conducmrs - T\ ing
semi-closed circular slots at the outer periphery. Copper or a]u.m.lnlurl'.l i qhort‘ - Placed
in these slots and short circuited at each end by copper or aluminium rings, ¢: 'th . ;"l'c‘.lmng
rings, as shown in Fig. (c). Thus, the rotor winding is permanently short circuited and it is not
possible to add any external resistance in the rotor circuit.

Short Core Wound rotor
| o= "~

circutting 1
ring !

=3 —
'.i '

Fig. (c) Fig. (d).

The rotor slots are usually not parallel to the shaft but are skewed. Skewing of rotor has
the following advantages :

(a) It reduces humming thus ensuring quiet running of a motor,
(6) It results in a smoother torque curves for different positions of the rotor,
(c) It reduces the magnetic locking of the stator and rotor,

(d) Ttincreases the rotor resistance due to the increased length of the rotor bar conductors.
(1) Phase wound rotor. Phase wound rotor

In this case, depending upon the requirement any
rotor circuit. In this case also the rotor is skewed.

A niild steel shaft is passed through the centre of th : S5 e he
purpose of shaft is to transfer mechanical power. @ rotor and is fixed to it with oy %

Procedure :

(i) Study the constructional detai] . <. ; T
+ i Gengy sof the stator angd its winding, rotor and its winding

(i) Note down the name plate specifications.

(éii) Start the squirrel cage motor with the help of starter
() To reverse the direction of rotations interchange any two supply terminals.
Observation :

external resistance can be added in the

* Motor specification.
* components :
* Material :

* Approx. Dimension.



