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Ex.No.1 LOAD TEST ON DC SHUNT MOTOR

AIM:

To conduct load test on DC shunt motor to find the efficiency and to draw the

performance characteristics curves.

APPARATUS REQUIRED:

S.No. Apparatus Range Type Quantity
1 Ammeter (0-20A) MC 1
2 Voltmeter (0-300V MC 1
3 Rheostat 175Q/1.5A Wire Wound 1
4 Tachometer Digital 1
5 Connecting Wires Copper Few
PRECAUTIONS:
1. DC shunt motor should be started and stopped under no load condition.
2. Field rheostat should be kept in the minimum position.
3. Brake drum should be cooled with water when it is under load.
PROCEDURE:
1. Connections are made as per the circuit diagram.
2. After checking the no load condition, and minimum field rheostat position, DPST
switch is closed and starter resistance is gradually removed.
3. The motor is brought to its rated speed by adjusting the field rheostat.
4. Ammeter, Voltmeter readings, speed and spring balance readings are noted under
no load condition.
5. The load is then added to the motor gradually and for each load, voltmeter, ammeter,
spring balance readings and speed of the motor are noted.
6. The motor is then brought to no load condition and field rheostat to minimum

position, then DPST switch is opened.



CIRCUIT DIAGRAM
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OBSERVATIONS:

Spring Balance Output Input
S. Vol\t/age Curlrent Reading (S~ S2) Spﬁed Tor?ue Power Power Efficiency
No. Kg Po Pi n%
(Volts) (Amps) S1(Kg) S2(Kg) (rom) (Nm) (Watts) (Watts)
Circumference of the Brake drum = .. cm
FORMULAES:

Radius of break drum R =

Circumference

100 x2n

Torque T = (S~ Sy) X R x 9.81 Nm




Input Power P; = VI Watts

2aNT
Output Power Py= ------------ Watts
60

Output Power
Efficiencyn % = ------m-m-mommeeee- x 100%
Input Power

MODEL GRAPHS:

Electrical Characteristics Mechanical Characteristics

= o] .

= E

Z| E 1

. E’ ™ vs Pout vs Pout

2| =

2| 2

sl 2

T vs Pout

\5 T

e Torque T (Nm)

SpoedN (rpm)

RESULT:
Thus load test on DC shunt motor was conducted and its efficiency was determined,

also its performance characteristics curves were drawn
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Ex.No.2

AlIM:

Load test on single phase induction motor

To conduct load test on single phase induction to find the efficiency and to draw the

performance characteristics curves.

APPARATUS REQUIRED:

S.No. Apparatus Range Type Quantity
1 Ammeter (0-10A) MI 1
2 Voltmeter (0-300)V MC 1
3 Wattmeter 300V,10A UPF 1
4 Single phase auto (0-270V) 1
transformer
5 Tachometer Digital 1
6 Connecting Wires Copper Few
PRECAUTIONS:

1. The motor should be started without any load.
2. The supply should not be switched OFF before the motor is unloaded.
3. While running on load, the brake drum is cooled by pouring cold water.

PROCEDURE:

1. Connections are made as per the circuit diagram.

2. After checking the no load condition, and minimum auto transformer position, DPST
switch is closed.

3. The motor is brought to its rated speed by adjusting the auto transformer.

4. Ammeter, Voltmeter & wattmeter readings, speed and spring balance readings are
noted under no load condition.

5. The load is then added to the motor gradually and for each load, voltmeter, ammeter,
wattmeter, spring balance readings and speed of the motor are noted.

6. The motor is then brought to no load condition and auto transformer is to minimum

position, then DPST switch is opened.
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CIRCUIT DIAGRA
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OBSERVATIONS:

Spring
balance Wattmeter Input
: Readings readings
Line Load (Kg)g Speed g power | Torque Og:\?el“:,t % %
S. | Voltage | current (N) in P | (T)in | POWEr | Power slip | Efficiency
No. | (V)in | (1)in in (Po)in | factor S)
Volts | Amps | S1 | Sz | S1~ | RPM N-Mm | Watts ()
W | WxMF | Watts
S2
= cm

Circumference of the Brake drum

Radius of break drum R

FORMULAES:

Circumfe

rence

100 x2n

TorqueT =(S1-Sy) *9.81*R N-m.
The output power of the motor is given by

Po=2*314*N*T Watts
60
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Where N is the speed of the motor in RPM.
The power input to the motor Pin=..... watts
Efficiency n = (Po/Pin) X 100

Cos ¢ =Pin/( V=l)

Slip = (Ns—N) / Ns *100

Ns=1500RPM

MODEL GRAPH

Electrical charactersics

M
oy [T—— T T T
[ M
LL(A)
- PE
I A)
M(rpam)
%]
-
—
Qutput Power, Po (Watts)
RESULT:

Toraquse,
TiMN.m)

Mechanical characterstics

Slip

Thus the load test on single phase induction Motor was conducted and the

performance characteristics were drawn.
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Ex.No.3 LOAD TEST ON A SINGLE PHASE TRANSFORMER
AlIM:

To conduct load test on single phase transformer to find efficiency and percentage
regulation.

APPARATUS REQUIRED:

S.No. Apparatus Range Type Quantity
(0-5A) MI 1
1 Ammeter (0-10A) M 1
(0-300V) MI 1
2 Voltmeter (0-150V) M 1
300V,5A UPF 1
3 | Watmeter 150V, 10A UPF 1
1KVA
4 Auto Transformer (0-270V) - 1
5 Resistive Load SKW/230V - 1
19
6 Connecting Wires Copper Few
PRECAUTIONS:

1. Auto Transformer should be in minimum position.
2. The AC supply is given and removed from the transformer under no load condition.

PROCEDURE:

1. Connections are made as per the circuit diagram.

2. After checking the no load condition, minimum position of auto transformer and
DPST switch is closed.

3. Ammeter, Voltmeter and Wattmeter readings on both primary side and secondary
side are noted.

4. The load is increased and for each load, Voltmeter, Ammeter and Wattmeter
readings on both primary and secondary sides are noted.

5. Again no load condition is obtained and DPST switch is opened.

15



CIRCUIT DIAGARM
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OBSERVATIONS:

S.No.

Primary Secondary

V]_ Il Wl V2 |2

W>

(Volts) | (Amps) | (Watts) | (Volts) | (Amps) | (Watts)

Input

Power
Wy X
MF

Output
Power
W, x
MF

Efficiency

n
%

%
Regulation

FORMULAES:

Output Power = W, x Multiplication factor

Input Power = W, x Multiplication factor
Output Power

Efficiencyn % = -----m-mmmmmmmmee- x 100%
Input Power

Ve - VR
Regulation R % = -------- X 100%
VNL

where V\.- secondary no load voltage =115V
VL. secondary voltage at full load

17




MODEL GRAPHS:

r 1 f
T ws Pout
] ==
e | =
& o R vs Pout
= =
w m
g 2
& | &
| >
Output Power (Watts)
RESULT:

Thus the load test on single phase transformer was conducted and performance
characteristics curves were drawn
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Ex No. 4

AlIM:

To conduct load test on separately excited DC shunt generator and obtain the load

LOAD TEST ON SEPARATELY EXCITED DC SHUNT GENERATOR

characteristics.

APPARATUS REQUIRED:

S. No EQUIPMENT TYPE RANGE QUANTITY
1 Ammeter MC (0-2A) 1
2 Ammeter MC (0-20A) 1
3 Voltmeter MC (0-300V) 1
4 Rheostat Wire wound 175Q/1.5A 2
5 Il?_t?:gisr':gt Resistive 5KW, 230V 1
Tachometer Digital - 1
7 Connecting wires - - As required
PRECAUTIONS:

At the time of starting,
1. The motor field rheostat should be kept at minimum resistance position.
2. The generator field rheostat should be kept at maximum resistance position.

FORMULAE USED:

Eqg = V + 15 Ry (Volts) & la = I + It (Amps)
where Ey =Generated emf in Volts, V=Terminal Voltage in Volts
la=" Armature Current in Amps, I =Line Current in Amps

l=Field Current in Amps, R;=Armature Resistance in Ohms

PROCEDURE:
1. Connections are made as per the circuit diagram
2. Supply is given by closing the DPST Switch in the motor side.
3. Using the DC three point starter, start the motor.
4. The field rheostat of motor is adjusted to run the motor atrated speed.
5. The generator field rheostat is adjusted for the rated voltage.
6. The DPST switch in the generator side is closed. Increase the resistive load in steps
of 1 Amps and note down the corresponding load current and terminal voltage values
7.Then the resistive load is gradually decreased and the DPST Switch on the
generator side is open. Then the supply is switched off.
8. The generated voltage E, is calculated by using the formulae as mentioned above
and enters the values.
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CIRCUIT DIAGRAM
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TABULATION FOR LOAD TEST:

P I Terminal voltage

Ia Ra Eg =VL + IaRa
Amps Amps (Vp) Volts

la(Amps) Volts Volts

LOAD CHARACTERSTICS CURVES

=
= % EgVs,
. (InfChar)
-

VVsI

(Ext Char)

L. I (Amps)
RESULT:

Thus the no load and load tests on a separately -excited DC shunt generator were
conducted and the characteristics were obtained.
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EXP.NO. 5 MEASUREMENT OF THREE PHASE POWER

AlM:
To conduct load test on three phase resistive load to find real, reactive and apparent
power

APPARATUS REQUIRED:

S.No. Apparatus Range Type Quantity
1 Ammeter (0-10A) MI 1
2 Voltmeter (0-600)V MC 1
3 Wattmeter 600V,10A upf 2
4 Three phase auto (0-470V) 1
transformer
5 Connecting Wires Copper Few
PRECAUTIONS:

1. The resistive load should be started without any load.
2. The supply should not be switched OFF before the resistive load is unloaded.

PROCEDURE:

1. Connections are made as per the circuit diagram.

2. After checking the no load condition, and minimum auto transformer position, TPST
switch is closed.

3. By adjusting the auto transformer apply the rated voltage of the resistive load
Ammeter, Voltmeter & wattmeter readings, are noted under no load condition.

4. The load is then added gradually and for each load, voltmeter, ammeter, wattmeter
are noted up to 80 % of rated current

5. The resistive load is then brought to no load condition and auto transformer is to
minimum position, then TPST switch is opened.
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CIRCUIT DIAGRAM
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OBSERVATIONS:

) Wattmeter Real Reactive | Apparent
Line | Load readings Power
S. | Voltage | current power | factor si power power
No. | (v)in | (1) in P in In ¢ Q s
Volts | Amps | WixMF | W,xMF Cos ¢
Watts INVAR | inVA

FORMULAES:
The Real power P = (W1+W2)watts

Power factor Cos ¢ = Pi /((1.732* V+1|)
sin =(1- Cos? p)*(1/2)
Reactive power Q = 1.732* V. *,. *sin ¢ VAR

Apparent power S=1.732* V. * . VA

RESULT:
Thus load test on three phase resistive load was conducted and its real ,reactive

and apparent power wers determined,
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EXP.NO. 6

RTD

AIM
To study the characteristics of RTD
APPARATUS REQUIRED

ITB-06CE
RTD sensor
Water Bath
Thermometer
Multimeter

ok wbdE

PRECAUTIONS

1. Gradually heat the water and note the corresponding resistance simultaneously.

2. The multimeter / ohmmeter should be in the range (0-200)ohms to measure for (0-100)°C.
PROCEDURE

1. Patchthe wires of RTD to the T1 and T2 terminal of the RTD input block and switch ON
the unit.

2. Place the RTD and thermometer into the holes provides in the waterbath.
3. Keep the SW1 in right direction.
4. Place the multimeter in the resistance mode across T3 and T4 terminals.

5. Switch ON the water bath and note the temperature in thermometer and
corresponding resistance value in multimeter.

6. Plot the temperature Vs resistance graph.

25



RTD CHARACTERISTICS TRAINER ( ITE - 06CE )

I::;:] - 'i;'-\ BRGEE AL .

T2 'r: ™ () C.j\—...

POWER ﬁ ’J—

| - AR
s = H
ZERD I)l
TABULATION:
Temperature (°C) Resistance (Ohms)
MODEL GRAPH
A

RESISTANCE ( (D))

RESULT

Thus the characteristics was studied and graph is studied.
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EXP.NO. 7

THERMISTOR
AIM

To study the characteristics of the thermistor.
APPARATUS REQUIRED

1. Thermistor characteristics trainer Unit.
2. Thermistor

3. PC Power Chord

4. Water bath

5. Thermometer

CIRCUIT DIAGRAM

THERMISTOR CHARACTERISTICS TRAINER { ITB - 06A CE )

= EXT

(2
r

VOLT

>

Vi Microsyatems Dvt. Ltd. Chennaié,

THEORY

Thermistors (Thermal resistors) are generally composed of semi-conductor materials. Most
Thermistors has a negative coefficient of temperature resistance, i.e., their resistance
decreases with increase of temperature. The negative temperature coefficient of resistance
can be as large as several percent per degree Celsius. This allows the Thermistors circuit to
detect very small change in temperature, which could not be observed with a RTD or a
thermocouple.

In some cases the resistance of Thermistors at room temperature may decrease as much as 5
percent for each 1°C rise in temperature. This high sensitivity of temperature change makes
Thermistors extremely useful for precision temperature measurements control and
compensation. Thermistors are widely used in applications which involve measurements in

the range of -60°C to 150°C. The resistance of Thermistors ranges from 0.51 to 0.75ML1.
Thermistor is a highly sensitive device.
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PROCEDURE

* Connect the thermistor across T1 and T2 & switch ON the ITB-06A unit.

* For resistance measurement, SW1 should be in Thermistor mode.

* Connect the multimeter (in DC -Volt mode) across T5 & T6.

* During zero calibration, SW2 should be in EXT mode.

* The offset Potentiometer is adjusted to 5V. Because, thermistor is NTC type

* Before conducting the experiment, SW2 should be in INT mode.

* Insert the thermometer and thermistor into the water bath.

* Switch ON the water bath.

* Now note down the temperature of the thermometer and corresponding voltage output.
* Plot the graph between temperature and resistance along X and Y axis respectively.

TABULATION:
S.No Temperature (°C) Output voltage(V)
MODEL CRAFH
[
F IIII|I
%. 5
F
Tempemature In {Degree “C) -
RESULT:

Thus, the characteristics of thermistor were studied.
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EXP.NO. 8
VERIFICATION OF OHM S LAW

AIM:

To conduct a suitable experiment for verifying the ohm’s law

APPARATUS REQUIRED:

S. NAME OF RANGE TYPE QTY.
NO. THE
EQUIPMENT

1 RPS (0-30)V DC 1

2 Ammeter (0-10)mA MC 1

3 Voltmeter (0-10)V MC 1

4 Resistor 1KQ - 1

5 Bread board - - 1

6 Connecting - Single strand As required

THEORY:

OHM'S LAW: .
Ohm’s law states that at constant temperature the current flow through a conductor is directly

proportional to the potential difference between the two ends of the conductor.
laV
Or Val

V=IR
Where R is a constant and is called the resistance of the conductor.

PROCEDURE:
Connections are made as per the circuit diagram
Switch on the power supply.

For various values of voltage V, note the values of current I.
Draw a graph of VVoltage Vs Current.

The Slope of the graph gives the resistance value.
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CIRCUIT DIAGRAM
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TABULATION:

S.No | Voltage In volts Current iIn mA

MODEL GRAPH.

e
s

CURRENT(D

oy,
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VOLTAGE(V)

RESULT:

Thus the Ohm’s law for the given circuit is verified.
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EXP.NO.9

AlM:

KIRCHOFF'S VOLTAGE LAW

APPARATUS REQUIRED:

To verify the Kirchoff's Voltage Law (KVL) for the given circuit.

S.No | Name of the apparatus Range Type | Quantity
1 RPS (0-30)V - 1
2 Resistor 1KQ Fixed 1 each
3 Voltmeter (0-10)V MC 3
4 Bread board - - 1
5 Connecting wires - - |As Required
FORMULA USED:
1. OHM’S LAW:
V=IR
Where, V = Voltage in Volts
| = Current in Amperes
R = Resister in Ohms
THEORY:

KIRCHOFF’S VOLTAGE LAW:

equal to zero.

31

It states that the algebraic sum of all the voltages in a closed loop is




CIRCUIT DIAGRAM FOR KIRCHHOFF’S VOLTAGE LAW
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RPS 7 (0- l{]\')l\!C

v

PROCEDURE:
1. Connect the circuit as per the circuit diagram.
2. Switch on the supply.
3. Set different values of voltages in the RPS.
4. Measure the corresponding values of voltages (V1, V, and V3) across resistors Ry,
R, and R; respectively.

o

Enter the readings in the tabular column.

6. Find the theoretical values and compare with the practical values.

Calculation:
Rtot=1000+1000+1000=3000 ohms
I=V/ Rtot

for V=3V

I=3/3000=0.001A
V1=1*R1=(0.001*1000)=1V

V2= 1*R2=(0.001*1000)=1V

V3= 1*R3=(0.001*1000)=1V
V=V1+v2+V3=1+1+1=3 Volts
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Tabluation:

Theoretical Practical

S. Vv V, V, V; V; V, V3 V_Vi+V,+V3
No. | Volts | Volts | Volts Volts | Volts| Volts Volts Volts

1

2

3

4

5

RESULT:

Thus the Kirchoff’'s Voltage Law (KVL) for the given circuit is verified.
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KIRCHOFF’S CURRENT LAW

EX. NO: 9(b)
AIM:
To verify the Kirchoff’'s Current Law (KCL) for the given circuit.
APPARATUS REQUIRED:

S.No | Name of the apparatus Range Type | Quantity

1 RPS (0-30)V - 1

2 Resistor 1KQ Fixed 1 each
(0-20)mA,

3 Ammeter (0-10)mA, MC 1 each
(0-15)mA

5 Bread board - - 1

6 Connecting wires - - |As Required

FORMULA USED:

OHM’S LAW:
V=IR

Where, V = Voltage in Volts
| = Current in Amperes

R = Resister in Ohms

THEORY:

KIRCHOFF’S CURRENT LAW:
It states that the algebraic sum of the currents meeting at a node is equal
to zero.

E Current flow towards the node = E Current flow away from the node
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CIRCUIT DIAGRAM FOR KIRCHHOFF’S CURRENT LAW
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Theoretical Practical
S.No Vv I]_ |2 1= Il + |2 Il |2 1= I]_ + |2
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PROCEDURE:

Connect the circuit as per the circuit diagram.
Switch on the supply.

Set different values of voltages in the RPS.

Measure the corresponding values of branch currents I, I, and 1.

o~ w0 D

Enter the readings in the tabular column.

Find the theoretical values and compare with the practical values

Model Calculations

R Total = R1 ||R2 =( R1*R2)/(R1+R2)
=(1000*1000)/(1000+1000)
=500 ohms

I=V/Rtotal

(for V=1V)
1=1/500=2mA
11=1*(R2)/(R1+R2)
=2m*(1000/2000)=1mA
12=1*(R1)/(R1+R2)
=2m*(1000/2000)=1mA

I=11+12=1+1=2mA

RESULT:
Thus the Kirchoff's Current Law (KCL) for the given circuit is verified.



SUPERPOSITION THEOREM

EX. NO: 10

AlIM:
To verify the superposition theorem for the given circuit.
APPARATUS REQUIRED:

S.NO | APPARATUS |[TYPE [ RANGE | QUANTITY
1 |RPS DC | (0-30)V 2
2 Resistor - 1KQ 3
3 Ammeter DC | (0-10)mA 1
4 Bread board - - 1
5 Connecting wires - - Few

THEORY:
SUPERPOSITION THEOREM:

The superposition theorem for electrical circuits states that the total
current in any branch of a bilateral linear circuit equals the algebraic sum of the

currents produced by each source acting separately throughout the circuit.

To ascertain the contribution of each individual source, all of the other

sources first must be "killed" (set to zero) by:

1. replacing all other voltage sources with a short circuit (thereby eliminating
difference of potential. i.e. V=0)
2. replacing all other current sources with an open circuit (thereby eliminating

current. i.e. 1=0)

This procedure is followed for each source in turn, and then the resultant
currents are added to determine the true operation of the circuit. The resultant

circuit operation is the superposition of the various voltage and current sources.




Circuit Diagram for Superposition Theorem

R, A R,
VA VA
1K £ 1K Q

RPS —— —

030y — 1KQZ R, — qonjog;v

E =5V T T E -1ov

1 /-m+ g

Qﬁ) {0-10)mA
B
By inspection
method
200011-100012=5...... (D
-100011+200012=10....(2)
Solving equations (1) & (2)
11=0mA
12=-5mA
lab=11-12=5mAmps
Table:
Load current across the branch AB
E: E> (mA)
S:No voltage(Volts) voltage(Volts) " .
Theoritical Practical
1 5 10 5mA




E1 SOURCE IS ACTING:

Rl A R]
—/AMA YWA
I 1KQ 1K O
RPS ——
030y —— 1K Q% R,
E=5v [ i
1 N
Q\ (0-10)mA

CALCULATION:

Ri=1Kohm i R: = 1Kohm: £3 = 1Kohm

=1.5Kohm

v

Ry

for V=5V
I=(5/1.5K)=3.33mA

R,

1000

[AS1 =1X R =33X1073%X m
=1.667mAmps
Table:
Load current across the branch
AB (mA
S.No E1 voltage(Volts) (mA)
Theoritical Practical
1 5 1.667mA




E2 SOURCE IS ACTING:

A\ A
1K Q 1KQ
+_: RPS
1KQ§ R, — =
E_=10V
AT 2
A ) {0-10)mA
B

CALCULATION:
Ry =1Kohm i B2 =1Kohm: Rz = 1Kohm

for V =10V, 1=10/1.5K=6.67mAmps

IAS\H 2o 1 .X’ RE s 6.66 .X’ 10—3 ‘:‘: ~R1,CCC :333mAmpS
“ R+ R 1000+1000
Table:
Load current across the branch
AB (mA
S.No E2 voltage(Volts) (mA)
Theoritical Practical

1 10 3.33mA

E1 and E2 SOURCES ARE ACTING:

RESULT:
Thus the superposition theorem for the given circuit is verified.




EX. NO
AlM:

11

THEVENIN’S THEOREM

To verify the Thevenin’s theorem for the given circuit.
APPARATUS REQUIRED:

S.NO | APPARATUS |[TYPE | RANGE | QUANTITY
1 |RPS DC | (0-30)V 1
2 Resistor - 1KQ 3
3 Ammeter DC | (0-10)mA 1
4 Bread board - - 1
5 Connecting wires - - Few

THEORY:
THEVENIN’S THEOREM:

Any linear active network with output terminals C and D can be replaced

12V

(0-30V)
RPS _7

2200hms 4700hms
+Nﬁlﬁ.fuh."~ L A NV‘. P
;“:E 1kiloohms
r—- (0-30V) —:zi
2200hms 4700hms
_Hw.fuh."n A NV‘. |
l
:j*:i 1kiloohms

(0-30V) _+Z£

rPS 7

8V

8V

h =

5 C
| by

the
ZTh



Using Thevein’s theorems find the current in load resistance

1kiloohms lkiloohms
R2
W M —
R1 k

sV é f!kiluuhms 10V
RL
(0-30V) i?zi ? (0-30% +ZA

RPS ‘| v RPS] 1y

CALCULATION:

The Thevenin’s equivalent circuit is,




To Find RtH:

1KO B
—AAAAAAS
Ry
KOS R
R,
E

Ry = 1Kohm i &2 = 1Kohm;

RtH= R1*R2
R1+R2
= 0.5kohm

To find V th

¥

AW J, WW 5
:!ki.luuhms
]_.ki.lnuhms 10V

+ +
0-30V) —714 b (0-30V)—
RPS v 2ps 7 v

By applying KVL,

5-10=2000I

-5=2000I

I=(-5/2000)=2.5mA

Vo=V th=V-IR1
=5-(-2.5m*1K)
=7.5V

Vry

L =——
2 R'."H'_RI

=2.5/(1+0.5)=5mA



PROCEDURE:

The circuit connections are given as per the circuit diagram.

Switch ON the power supply.
Initially set 5V and 10 Vas input voltage from RPS.
The ammeter reading is noted and the load current value is tabulated.

With the help of multi meter find the thevenin’s resistance (RTh)

2 T o

Remove the load resistance in the given circuit, then find the value of
the thevenin’s voltage (VTh)
7. Calculate the value of load current using R th & VTh. Compare the

result with the theoretical

Table:

Load Current in Amps
V1

(Volts ) V2 (Volts) Theoretical value| Practical value]

RESULT:

Thus the Thevenin’s theorem for the given circuit is verified successfully.



NORTON’S THEOREM

EX. NO: 12

AlIM:
To verify the Norton’s theorem for the given circuit.
APPARATUS REQUIRED:

S.NO | APPARATUS |[TYPE | RANGE | QUANTITY
1 |RPS DC | (0-30)V 1

2 Resistor - 1KQ 3

3 Ammeter DC [ (0-100mA 1

4 Bread board - - 1

3)

Connecting wires - - Few

THEORY:
NORTON’S THEOREM:
Any linear active network with output terminals C and D can be replaced

by a single current source Isc(In) in parallel with a single impedance (Zth = Zn).
Isc is the current through the terminals C and D on short circuit condition.
Zth is called Thevenin’s impedance. In case of DC Ztn is replaced by Rth.
The current through impedance connected to the terminals of the Norton’s
equivalent circuit must have the same direction as the current through the same
impedance connected to the original active network.




Using Norton’s theorems find the current in load resistance

1kiloohms lkiloohms
R2
A = —
Rl k
sV é f!kiluuhms
RL
+ +
Latibd _714 r (0-30V) iV
RPS /| v res v
CALCULATION:
The Norton’s equivalent circuit is,
A C
IL
* oo
Isc 1‘) n;"% Ka= Ry
{0-10) mA
F 0
-{r — ISC R]"H
= RTF g Rir

10V




To Find R1H:

| @

TH

Ry = 1Kohm i &2 = 1Kohm:

RtH= R1*R2
R1+R2
=0.5Kohm

To Find lIsc:

l1kiloohms

I.l"f'l.'lll'.ﬂ t.'lllH

(0-30V) —+7zi

RPS |V

11=V1/R1=5/1K=5mA
12=V2/R2=10/1K=10mA
Isc=IN=I11+12=15mA

IL=IN*(Rth)/(Rth+RL)
=15mA(0.5)/(1.5) =5mA



PROCEDURE:

The circuit connections are given as per the circuit diagram.

2. Switch ON the power supply.
3. Initially set 5V and 10 Vas input voltage from RPS.
4. The ammeter reading is noted and the load current value is tabulated.
5. With the help of multi meter find the thevenin’s resistance (RTh)
6. Remove the load resistance in the given circuit, then find the value of
the Norton’scurrent (In)
8. Calculate the value of load current using R th &Iy. Compare the
result with the theoretical
Table:
IN I
Theoritical
Practical
RESULT:

Thus the Norton’s theorem for the given circuit is verified successfully.



EX. NO: 13

MAXIMUM POWER TRANSFER THEOREM

AlM:

To verify the maximum power transfer theorem for the given circuit.
APPARATUS REQUIRED:

S.NO | APPARATUS |[TYPE [ RANGE | QUANTITY
1 |RPS DC | (0-30)V 1
2 Resistor - 1KQ 2
3 Variable Resistor 1KQ 1
4 Ammeter DC [ (0-100mA 1
5 Bread board - - 1
6 Connecting wires - - Few

THEORY:
MAXIMUM POWER TRANSFER THEOREM:

In electrical engineering, the maximum power (transfer) theorem states
that, to obtain maximum external power from a source to a load with a finite
internal resistance, the resistance of the load must be made the same as that of

the source.

The theorem applies to maximum power, and not maximum efficiency. If
the resistance of the load is made larger than the resistance of the source, then
efficiency is higher, since most of the power is generated in the load, but the

overall power is lower since the total circuit resistance goes up.

If the internal impedance is made larger than the load then most of the
power ends up being dissipated in the source, and although the total power
dissipated is higher, due to a lower circuit resistance, it turns out that the amount

dissipated in the load is reduced.




Circuit Diagram for Maximum Power Transfer Theorem

—

1Kilo ohms 1Kilo ohms
12V
+A
[ 0-30%)
RPS .
1Kilo ohms
R,
DRB
R1 R3 (0-10mA) MC
1Kilo ochms F o -
AN m,w*—; ()

Iy
1 kilo ohms

12V i

(0-30V) R2 1 Kilo ohms /2
RPS

Qe




Vth

E th
R2
1 kilo ohms
Rl R3
1 kilo ohms 1 kilo ohms
R th
R2
1 kilo ohms
Rth= R3+(R1||R2)
= 1K+(1K]|1K)
=1K+500
=1.5Kohms
To Find V1h:
Rl R3
AW AW—
1 kilo ohms 1 kilo ohms
12v
e 7 i
7T0-30v) .
RPS
1 kilo ohms

Vth=VVR2= V* (R2)/(R1+R2)

= 12*(1K)/(1K+1K
:12*£1K}Zﬁ<) )
=6 volts



Load current IL=Vth/(Rth+RL)

PowerPL=IL?* RL

PROCEDURE:

H wDd PP

the values are tabulated.

The circuit connections are given as per the circuit diagram.

Switch ON the power supply.

Initially set 12V as input voltage from RPS.

The ammeter reading is noted for various values of load resistance and

5. For the value of load resistance, find for the power and the values are
tabulated.
With the help of multi meter find the thevenin’s resistance (RTh)
7. Remove the load resistance in the given circuit, then find the value of
the thevenin’s voltage (VTh)
8. Calculate the value of load current using R th & VTh. Compare the
result with the theoretical.
Tabluation:
Theoretical Practical
Load Load current(IL) Power in watts Load current (IL) inamps | Power in watts
Resistance in amps
(RL) in ohms
300
600
900
1000
1200
1500
1800
2000




MODEL GRAPH

v

RESULT:
Thus the maximum power transfer theorem for the given circuit is verified

successfully.



Expt No.14

AIM:- To study block wise construction of Cathode ray Oscilloscope

THEORY:-

STUDY OF CRO AND MEASUREMENT OF AC SIGNALS

The Cathode Ray Oscilloscope is probably the most versatile tool for deployment of electronic circuit andsystem.

The CRO allow the amplitude of the electronic signals where they are voltage, current or power to be displayed as a

function of time. The CRO depends on the moments of an electron beam which is being bombarded (impinged)

on a screen coated with a fluorescent produce a visual spot. If the electron is being deflected along the

conventional axes, i.e. x-axis & y-axis, two different displays are produced.

Input ¢—|

Amplifier]

Vertical

> Delay
Line

Electron
¢ Gun

Trigger
Circuit g

Generator

Time
Base

Horizontal
Amplifier

Fig:1 Block Diagram of CRO




Main parts of CRO-

CRT: - This is cathode ray tube in which electron beam strikes the
screen internally to provide visual display of signal.

VERTICAL AMPLIFIER:- This is a wide band amplifier used to amplify signal in
the vertical section of the signal.

DELAY LINE: — It is used to delay signal for sometime in the vertical section.

TIME BASE: - It is used to generate sawtooth voltage which it is applied to
Horizontal deflection plates.

HORIZONTAL AMPLIFIER: - This is used to amplify the sawtooth voltage
before it is applied to horizontal deflection plates.

TRIGGER CIRCUIT: - This is used to convert the incoming signal into  trigger
pulse so that the input signal and the sweep frequency can be synchronized.

POWER SUPPLY: — There are two power supplies, A negative high voltage (HV).
supply and a +ve low voltage supply (LV). . The +ve voltage supply is from +300V to

400V, the negative voltage supply is from -1000V to -1500V.

Front panel controls

a2 "‘\
— ST 2001 E
- E acienT':Cl'l 20 MHz Oscilloscope Demonstrator Trainer TiME / DIV. .
1 Component Tester E., Bt z'm
(171 ERETY FERR] FEPR) REES: “EPRS FRRR] EPERY FRRN FEPR VOLTS/DIV. VOLTS/MDIV.
91 7
g CHAY) 2 b cHoix &
E 10
3 10
. 20 § 6 \mv
T R N e e e T | | Trigger Input
| O|@ f: | :i© |@ (JaL
. AC AC -
© - - © ||Jacy
MQN 25 pF T I MGl 25 pF A\monioft m
\_ \ </
® © ® ©® 6 ®e 0

Fig:2 Front Panel of CRO

(1) Power ‘On/Off’ : Turns ‘On’ & ‘Off’. LED indicates power ‘On’. Use position &

Int/Focus controls to get the beam. All are push buttons.

(2) Time / Div : Rotary Switch for TB speed control.

(3) Trigger Input : For feeding external trigger signal.

(4) Volts/Div : For sensitivity selection of CH 1 & CH 2.

(5) DC-AC-Gnd : Switch provided for Input coupling. BNC inputs provided for connecting the Input
signal.

(6) Component Tester : Switch when pressed converts scope into Component Tester mode.

(7) CT : Input & Gnd terminals to be used for CT.



Controls on PCB

(1) Intensity : Controls the brightness

(2) Focus : Controls the sharpness

(3) Trace Rotation : Controls the horizontal alignment of the trace.

(4) X Pos : Controls the horizontal position

(5) Y Pos I & 11 : Controls vertical position of the trace.

(6) XY : When pressed cuts-off internal TB & connects external horizontal signal via. CH 11
(7) X5 : When pressed gives 5 times magnification.

(8) External : When pressed allows ext. trigger.

u
I (71) Focus I
= - u -
O TR Q ITmtensity
- 4
[ ] xs O ~ Pos
O s—( ) : 14 O
Y Pos | v Pos 11 D FRIC 1 10 Cal Yariable
TRICG I
0
CH T -Al ‘.'\.\l.llll
CH 11- Chop NORM
12 i
16 moNo I;r;“xg::
DU AL

Fig:3 Controls on PCB

(9) TV : When pressed allows TV frame to be synchronized.

(10) Cal Variable : Controls the time speed in between the steps.

(11) Auto/ Norm : In AT gives display of trace & auto trigger. When pressed becomes normal & gives
variable level trigger.

(12) Level : Controls the trigger level from positive peak to negative peak.

(13) +/ - : Selects the slope of triggering.

(14) Trig 1/ Trig 2 : When out triggers CH | and when pressed triggers CH 11

(15) CH I Alt/ : When out selects CH | and when pressed selects CH 11. When dual switch also
pressed this selects Alt or Chop modes.

(16) Mono / Dual : When out, selects CH I only. When pressed selects both.



Amplitude Measurements :

f Bl S N
Vp } : {

Nrims
l & Vroms
1 Vpp
3 '

N, V.

~N

Fig:4 Amplitude measurement using CRO

Vrms = effective value

Vp = simple peak or crest value
Vpp = peak-to-peak value
Vmom = momentary value.

Freguency measurement

T = time in seconds for one period

F = recurrence frequency in Hz of the signals,
F=1T,

Twot=1.6 cm x 0.5 s/cm : 5 = 160ns

1 1
PO 1RO EETE O R I ! 1009,
I 1 i 90
Scm .
J ...... FRFp e P R IU“,.-":;
I 1 . 0
¥

Fig:5 Frequency measurement using CRO

Phase Measurement

Sing=alb

i 1 .
! T |
_ —_— — a [ &1 _ -_ —_—
| I
1 I 1
o- 35 “ 90 < 180°

Fig: 6 Phase measurement using CRO

Result:
Thus the block wise construction of Cathode ray Oscilloscope was studied



EX. NO: 15

AlM:

DIODE BASED APPLICATION CIRCUIT

To construct the biased positive & negative Clipper circuits using diodes.

APPARATUS REQUIRED:

S. NO. APPARATUS REQUIRED RANGE QUANTITY
1. RPS (0-30)V 1
2. Diode 1IN4001 1
3. Resistor 10 Kohm 1
4. CRO 0-20 MHZ- 1
5. Function generator(FGR) -- 1
6. Bread Board -- 1
7. Connecting Wires -- 1 Set
PROCEDURE:

Connections are made as shown in fig.
Power supply is switched ON.

Using Function Generator we can vary the frequency and fixed at

particular frequency.

Now the corresponding input and output waveforms are drawn.
Amplitude and time, input & output waveforms are drawn.
And graph is drawn for input and output waveform.

Power supply is switched OFF




CIRCUIT DIAGRAM
POSITIVE CLIPPER

kH A
In4001
@ 470 O 10 @

Model Graph
Amplitude (v)
A

/\ I /‘\

Time (ms)

0
=
3
g
~

P - — -

e

~.
-

\/ Time (ms)
v !



CIRCUIT DIAGRAM
NEGATIVE CLIPPER

Pt

In4001

@ 470 Q 10 k @

’ T
Model Graph
Amplitude (v)
A
Input /-\
\-/ Time (ms)'
i I
Output : :
|
I

P

Time (ms)




Tabulation For positive clipper

Wave form

Amplitude in volts

Time in msec

IMput

output

Tabulation For negative clipper

Wave form

Amplitude in volts

Time in msec

IMput

output

RESULT:

Thus the Positive and Negative Clipper Circuits were constructed

and its input and output waveforms were drawn.




Viva voce questions

1.1 oad test on DC shunt motor

1.What is a motor? What is the working principle of a DC motor?
2.State the different types of DC motors?

3.Why a DC shunt motor is called as constant speed motor?

4. Why the motor field rheostat is kept in minimum position ?

5. Why a starter is used to start a DC shunt motor?

2.1 oad test on single phase induction motor

1.State the working principle of single phase induction motor
2.Claasify the different types of single phase induction motor
3.Whether the single phase induction motors are self starting or not
4.How will you change the rotation of a single phase induction motor
5.Mention some applications of single phase induction motor

3.Load test on single phase transformer

1.What is the working principle of a transformer?

2.What kind of load used to perform the load test.

3.Name the coils available in the wattmeter

4.What is an instrument transformer?

5.whether the load test to be done on lower rating or higher rating transformer?

4. load test on separately excited DC shunt generator

1.What is a generator? State the working principle of generator

2. Why the motor field rheostat of a generator is kept in maximum position
3.State the different types of generators

4.What is mean by critical field resistance and residual magnetism?
5.Mention some applications of Dc shunt generator

5.Measurement of three phase power

1. What is power and unit of power?

2.what is real power and unit of real power?
3.what is real power and unit of reactive power?
4..what is real power and unit of apparent power?
5.What is mean by power factor?

6.RTD

1.What is meant by Transducer?

2.What is meant by inverse transducer?

3.What are the advantages and disadvantages of RTD.
4.What are the applications of RTD.

5What are the requirements of resistance material used in RTD?
7.Thermisitor

1. What is meant by Thermistor?

2. What are the classifications of transducers?

3. What are the advantages of Thermistor?

4. What are the disadvantages of Thermistor?

5. What are the applications of Thermistor?



8.Verfication of Ohm’s law

1.State Ohm’s law?

2.What are the limitations of Ohm’s law?

. What is meant by resistance?

. Why a voltmeter is always connected in parallel in the circuit?

. Why an ammeter is always connected in series in the circuit?

. Verfication of kirchoff’s voltage law and Kkirchoff’s current law
. State Kirchhoff’s voltage law?

. State Kirchhoff’s current law?

. State voltage division rule?

. State current division rule?

. What are the properties of series and parallel circuits?

10. Verfication of super position ,Thevenin’s, Norton’s & Maximum power transfer
theorem

1. State the super position theorem?

2. State the thevenin’s theorem?

3. State the Norton’s theorem?

4. State the maximum power transfer theorem?

5.Write the formula for maximum power transfer in a given circuit?

OB~ WNRFRPOOTE~W

14.Study of CRO

1.What are the main parts of CRT

2.How did you measure the amplitude of AC signal in CRO?

3. How did you measure the frequency (time period) of AC signal in CRO?
15.Diode based application- Clipper circuit

1. Define p-n junction

2.What are the applications of p-n junction diode
3. Define a Clipping Circuit

4. Mention the different types of clipping circuits
5. Mention the applications of clipper circuits



Color 1st digit 2nd digit Power of 10 Tolerance

black 1] 0 0 -
hrown 1 -
red 2 2 2 -
orange 3 3 3 -
yellow 4 4 4 -
green 5 5 o -
blue [ G i} -
violet 7 T T -
gray 8 8 8 -
white 9 9 9 -
gold - - - 5%
silver - - - 10%
nomne - - - 20%

1stDigt  5ny pigi Mutplier Tolerance
Power of 10
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