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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Sr.No. Primary Voltage  
(V1) 

Secondary 
Voltage (V2) 

Voltage Ratio 
(K) 

1    
2    
3    
4    

 

CALCULATIONS:                     K =  

1)	K =
V
V = 3)	K =

V
V = 

2)	K =
V
V

= 4)	K =
V
V

= 

 

Avg	value	of		K =
K1 + K2+K3+K4

4
= ________________
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EXPERIMENT NO. 1 

AIM: TO FIND VOLTAGE RATIO OF A GIVEN TRANSFORMER. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA Single 

phase  
1 

Auto -Transformer 0-270V,5A Single phase 1 
AC Voltmeter 0-300V  1 
AC Voltmeter 0-150V 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

 

THEORY: 

 A Transformer is a static machine which transforms the power from one 
circuit to another without changing the frequency. During this transfer the total 
power on both sides are equal; however the voltage is either increased or 
decreased consequently the current changes proportionately. According to the 
EMF equation of the transformer primary induced EMF E1 and secondary 
induced EMF E2 

E1=4.44Ømf N1 

E2=4.44Ømf N2 

Taking the ratio of EMF equations and neglecting voltage drop we can write, 

K = = = 	=	  

In the above equation “K” is called the transformation ratio. 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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If the value of K >1, the transformer is step up and for step down K < 1. 

PROCEDURE: 

Connect the apparatus as shown in the diagram. Take four sets of 
readings for primary and secondary voltages. 

RESULT:  

Average value of Voltage ratio is observed as _______. 

CONCLUSION:  

The value of voltage ratio is less than 1; hence the transformer is step 
down transformer.
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Sr.No. Primary Current  
(I1) 

Secondary 
Current (I2) 

Current Ratio 
(K) 

1    
2    
3    
4    

 

CALCULATIONS:            K =  

1)	K =
I
I = 3)	K =

I
I = 

2)	K =
I
I = 4)	K =

I
I = 

 

Avg	value	of		K =
K1 + K2+K3+K4

4
= ________________
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EXPERIMENT NO.2 

AIM: TO FIND CURRENT RATIO OF A GIVEN TRANSFORMER. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA 

Single phase  
1 

Auto –Transformer 0-270V,5A Single 
phase 

1 

AC Ammeter 0-5 A  1 
AC Ammeter 0-10A 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

 

THEORY: 

 A Transformer is a static machine which transforms the power from one 
circuit to another without changing the frequency. During this transfer the total 
power on both sides is equal; however the voltage is either increased or 
decreased consequently the current changes proportionately. According to the 
EMF equation of the transformer primary induced EMF E1 and secondary 
induced EMF E2. 

E1=4.44Ømf N1 

E2=4.44Ømf N2 

Taking the ratio of EMF equations,  

K = = =  =  

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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In the above equation “K” is called the transformation ratio 

Neglecting voltage drop 

V2= E2 and V1= E1 

Input volt ampere = output volt ampere 

i.e. V1I1= V2I2 

If the value of K >1, the transformer is step up and for step down K< 1. 

PROCEDURE: 

Connect the apparatus as shown in the diagram. Take four sets of 
readings for primary and secondary voltages. 

RESULT: 

Average value of current ratio is observed as _____. 

CONCLUSION: 

The value of current ratio is less than 1; hence the transformer is step 
down transformer.
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CIRCUIT DIAGRAM: 

 

 

OBSERVATIONS: 

VOC  = ________ Volt. 

IOC  = ________ Amp. 

WOC = ________ Watt.
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EXPERIMENT NO.3 

AIM: TO FIND THE IRON LOSSES OF A SINGLE PHASE 
TRANSFORMER BY OPEN CIRCUIT TEST [O.C.T.] 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA Single 

phase  
1 

Auto –Transformer 0-270V,5A Single phase 1 
AC Ammeter 0-1 A  1 
AC Voltmeter 0-150V 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

Watt meter 5A, 250V, 0-1250W 1 
 
THEORY: 

There are two types of losses in a transformer i.e. iron losses and copper 
losses.  

(1) Iron loss:- 

These losses are of two types namely eddy current and hysteresis losses. 
Eddy current losses occur in the core, currents circulate in it due to 
induction. This acts as a secondary and draws the current from the primary. 
The current drawn depends on the resistance of the core, it cannot be made 
zero, but can be drawn minimized by the following ways. 

We know that the core has to have sufficient area to support the windings, 
therefore instead of making the core in the form of a solid block it is 
laminated and each laminated on either side. These laminates are then

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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stacked together to form a core. Hence, the eddy currents are limited to one 
laminate only, by doing so the effective resistance of the core is increased. 

(2) Hysteresis Loss:- 

We know that in a hysteresis loop the area covered in the loop 
denotes the hysteresis loss. Since, this phenomenon is experienced when any 
magnetic material is subjected to A.C. we cannot avoid it, but can minimize 
it by selecting a material whose hysteresis loop is as narrow as possible. This 
is found in high silicon steel. Hence, by having a core of laminated high 
silicon steel stampings, the hysteresis losses can be minimized.  

OPEN CIRCUIT TEST: 

Since, the flux in the core is constant whether loaded or not, the iron 
losses are determined by the open circuit test. In this test high voltage side is 
kept open and the rated voltage is applied to the low voltage side with the 
necessary instruments. The wattmeter denoted the iron losses, the ammeter 
gives the no load current and the voltmeter gives voltage. It should be noted that 
iron losses in the H.V. side. Since, the current at no load is negligible the copper 
losses are negligible. 

 

PROCEDURE: 

Do the connection as per circuit diagram. Note down the readings of the 
ammeter and wattmeter. 

RESULT: 

Iron loss = _________ Watts. 

CONCLUSION: 

Wattmeter reading is equal to iron loss.
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CIRCUIT DIAGRAM: 

 

OBSERVATIONS: 

VSC  = ________ Volt. 

ISC  = ________ Amp. 

WSC = ________ Watt
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EXPERIMENT NO.4 

AIM: TO FIND THE COPPER LOSSES OF A SINGLE PHASE 
TRANSFORMER BY SHORT CIRCUIT TEST [S.C.T.] 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA Single 

phase  
1 

Auto –Transformer 0-270V,5A Single 
phase 

1 

AC Ammeter 0-5 A  1 
AC Voltmeter 0-50V 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

Watt meter 5A,  250V,  0-1250W 1 
 

THEORY: 

The purpose of this test is to find out copper losses in transformer. There 
are two types of losses in transformer i.e. Iron losses and Copper losses. Copper 
loss is variable loss. It takes place because of Ohmic resistance of the copper 
winding. It varies in square proportion of the current. 

Total copper losses in transformer in primary and secondary windings are 
I1

2R1+ I2
2R2 

PROCEDURE:  

              In this test, Low voltage winding is solidly short circuited by a thick 
conductor. The supply is given to primary winding through an auto transformer.  

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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A low voltage usually 5to 20% of normal voltage is applied to the primary 
winding, so that full load current flows through primary and secondary winding. 

RESULT: 

Copper loss is found out by performing short circuit test. 

Copper loss = ______Watt. 

CONCLUSION: 

In this test applied voltage is % of normal voltage. Flux is also small % of 
normal value and hence core losses are negligible. 

Input power = Cu loss. 

 Hence wattmeter indicates copper loss. 
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CIRCUIT DIAGRAM: 

 

 

OBSERVATONS: 

1) Voltage at secondary side at no load (VNL) = _________ Volt 
2) Voltage at secondary side at full load (VFL) = _________ Volt 
3) Full load current                                           =__________Amp       

 

CALCULATIONS: 

%	푽푹 =
푽푵푳 − 푽푭푳

푽푵푳
푿	ퟏퟎퟎ 

  = ______________
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EXPERIMENT NO. 5 

AIM: TO FIND VOLTAGE REGULATION OF A GIVEN 
TRANSFORMER. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA Single 

phase  
1 

Auto –Transformer 0-270V,5A Single phase 1 
AC Voltmeter 0-300V, AC 1 
AC Ammeter 0-5 A  1 
Connecting Wires 1sqmm, PVC Insulated 

copper wire  
As per requirement 

Load Lamp load 1 
 

THEORY: 

Voltage Regulation is defined change in secondary voltage from no load 
to full load expressed as a percentage of secondary no load voltage. Regulation 
should be as small as possible. It plays an important role because as the 
transformer gets loaded with a constant primary voltage, the secondary voltage 
decreases because of its internal resistance and leakage reactance. This drop 
affects the performance of all electrical appliances hence this drop is 
compensated by increasing the voltage in the primary proportionately.  

PROCEDURE:  

Connect all the instruments as shown in the figure. At first load is 
switched off. The voltmeter indicates the no load voltage. Gradually load the 
transformer so that full load current flow through the windings. Take readings 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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on voltmeter and ammeter. The ammeter gives full load current and voltmeter 
gives the terminal voltage on no load and full load. 

RESULT: 

The percentage regulation of given transformer is equal to _______.  

CONCLUSION:  

Thus we performed the experiment and found the regulation of 
transformer. 
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Type of Load Input power Output power % (η) =	 X100 

1) Half load    

2) Full load    

 

CALCULATIONS: 

% Efficiency (η) =	  X 100 

1) % η = 	 푋100 = 2) % η = 	 푋100 = 
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EXPERIMENT NO. 6 

AIM: TO FIND EFFICIENCY OF TRANSFORMER BY DIRECT 
LOADING. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Transformer 230/115V,1KVA Single 

phase  
1 

Auto –Transformer 0-270V,5A Single phase 1 
Wattmeter 5 A, 250 V,  O-1250W  2 
Voltmeter 0-150V AC 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

Ammeter 0-5A 1 
Load Lamp load 1 
 

THEORY: 

The efficiency of transformer is at a particular load is defined as output 
power divided by input power. Efficiency of transformer is higher than any 
other rotating machine as there are no moving parts so mechanical losses 
(Friction and windage losses) are absent. 

PROCEDURE: 

Connect the apparatus as shown in the diagram. At first the load is 
switched OFF. Gradually load the transformer so that half load current and then 
full load current flow through the windings. The primary wattmeter indicates 
input power and secondary wattmeter indicates output power at that load. 
Ammeter indicates load current. 

 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire striper 12cm 1 
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RESULT: 

Efficiency of transformer, 

(1) At half load is ______. 
(2) At full load is ______. 

CONCLUSION: 

The efficiency of transformer increases as the load increases.
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CIRCUIT DIAGRAM: 

 
 
 
OBSERVATIONS: 

1) Starting current = Ist = _____ Amp. 
2) Running current = Ir = ______ Amp. 
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EXPERIMENT NO. 7 

AIM: TO MEASURE STARTING CURRENT AND RUNNING 
CURRENT OF THREE PHASE INDUCTION MOTOR AND TO 
CHANGE DIRECTION OF ROTATION. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Three phase induction 
motor 

415V, Squirrel cage 
induction motor.  

1 

D.O.L. Starter 440 Volt, 1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

A.C. Ammeter 0-5A 1 
 

THEORY: 

When supply is given to three phase induction motor high starting current 
flows through the motor as construction of squirrel cage induction motor’s rotor 
is like a short circuited secondary of a transformer and the relative velocity 
between the R M.F. and the stationary motor is maximum. This difference 
causes induces a high E.M.F. in the rotor conductors which in turn causes a high 
current to circulate. As the motor picks up the speed the relative velocity 
between rotor conductors and the R.M.F. reduces or back E.M.F. is develop and 
current gets limited. 

To change the direction of rotation of motor, phase sequence is to be 
changed. 

 

 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire striper 12cm 1 
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PROCEDURE: 

Switch ON the motor by pressing on button of the D.O.L. starter. Take 
the readings on the ammeter at starting and running condition of the motor, by 
interchanging any two terminals of supply leads given to the motor, direction of 
rotation can changed 

RESULT: 

1) Starting current = Ist = _____ Amp. 

2) Running current = Ir = ______ Amp. 

CONCLUSION: 

 The starting current of a motor is greater than running current, by 
changing the phase sequence the direction of rotation can be changed.
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CIRCUIT DIAGRAM: 

 

 

OBSERVATIONS: 

1) Synchronous speed (푵푺) = __________ RPM 
2) Rotor speed (푵푹) = ________ RPM 

CALCULATIONS: 

%	푺푳푰푷 =
푵푺 − 푵푹

푵푺
푿	ퟏퟎퟎ 

      = ___________
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EXPERIMENT NO. 8 

AIM: TO MEASURE SPEED OF THREE PHASE INDUCTION MOTOR 
AND TO CALCULATE PERCENTAGE SLIP. 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Three phase induction 
motor 

415V, 3 PHASE, squirrel 
cage induction motor.  

1 

D.O.L. Starter 440 Volt  1 
Connecting Wires 1sqmm ,PVC Insulated 

copper wire  
As per requirement 

Digital  Tachometer - 1 
 

THEORY: 

SYNCHRONOUS SPEED ( SN ): 

When three phase supply is given to three phase stator windings of 
induction motor which are 1200 apart from each other, the rotating magnetic 
field [R M.F.] is produced. The speed of R.M.F. in stator is called synchronous 
speed [Ns]. 

SLIP SPEED AND SLIP: 

Rotor runs in the direction of stator magnetic field. Speed of rotor [N] is 
always less than synchronous speed. Difference between rotating magnetic field 
of stator and actual speed of rotor or motor is called slip speed. 

SLIP: 

Slip speed expressed as a percentage of synchronous speed is called 
percentage SLIP. 

 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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PROCEDURE: 

Switch ON the motor by pressing on button of the D.O.L. starter. 
Measure the speed of motor with the help of digital tachometer. Calculate 
synchronous speed. Stop the motor by pressing the Stop button of the starter. 

RESULT: 

Speed of motor is ______RPM. 

Percentage slip is _______. 

CONCLUSION: 

Thus we performed the experiment and found % slip of motor.
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Position of Regulator Voltage across motor Speed 
1   
2   
3   
4   
5   
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EXPERIMENT NO. 9 

AIM: TO CONROL THE SPEED OF SINGLE PHASE INDUCTION 
MOTOR BY VOLTAGE CONTROLS METHOD. 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Single  phase induction 
motor 

230V, squirrel cage 
induction motor.  
[table fan]  

1 

Fan regulator 240Volt, 3 or 5 Step 1 
Connecting Wires 1 sqmm ,PVC Insulated 

copper wire  
As per requirement  

A.C. Voltmeter 0-300 Volt 1 
 

THEORY: 

By connecting variable resistance in series with motor voltage applied to 
the motor can be changed and speed of the motor can be controlled. It is 
observed that as the voltage across the motor increases speed also increases. 
Speed is maximum when regulator resistance is cut off and full voltage is 
applied. 

By this method speed of motor can be decreased by adding resistance 
(Regulator) in the circuit. One should note that the total power consumed by the 
motor in any position of the regulator is same. At low speeds, the additional 
power is consumed by the regulator.  

 

 

 

 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination pliers 15cm 1 
Wire striper 12cm 1 
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PROCEDURE: 

Connect the apparatus as shown in the figure. Change the position of 
regulator and take the voltmeter readings. Voltmeter reads the actual voltage 
across motor.   

RESULT: 

We can control the speed of the motor by changing applied voltage.  

CONCLUSION: 

Speed of the motor is minimum when resistance added in series is 
maximum or voltage applied to the motor is less.
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CIRCUIT DIAGRAM: 

 

OBSERVATIONS: 

1) Starting current = Ist = _____ Amp. 
2) Running current = Ir = ______ Amp. 
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EXPERIMENT NO. 10 

AIM: TO MEASURE STARTING CURRENT AND RUNNING 
CURRENT OF SINGLE PHASE INDUCTION MOTOR. 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Single  phase induction 
motor 

230V, squirrel cage 
induction motor. 

1 

Connecting Wires 1sqmm ,P.V.C. Insulated 
copper wire  

As per required 

Ammeter 0 – 10 A 1 
 

THEORY: 

A single phase motor is not self starting because the field produced by a 
single phase supply is not rotating. It is made self starting by splitting the phase 
in two parts. The current in the running winding lags the voltage by an angle 
less than 090 while the current in the starting winding leads the voltage due to 
the condenser, thus providing a phase difference between the two. This makes 
the field rotating hence the rotor starts rotating. 

The starting winding is disconnected after picking up 80% speed by a 
centrifugal switch works on the centrifugal action. The direction of rotation of 
the motor can be changed by interchanging the starting winding or the running 
winding. 

PROCEDURE: 

Connect the circuit as shown in the diagram. The starting current and 
running current at no load are noted down. 

 

 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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RESULT: 

1) Starting current = Ist = _____ Amp. 
2) Running current = Ir = ______ Amp. 

CONCLUSION: 

1) A single phase motor for the same H.P. draws more current than a three 
phase motor. 

2) The starting current of a motor is more than running current.
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CIRCUIT DIAGRAM: 

 

For changing Direction of Rotation - 

 

 

OBSERVATIONS: 

Motor speed (푵푹) = ________ rpm 
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EXPERIMENT NO. 11 

AIM: TO MEASURE SPEED AND TO CHANGE D.O.R. OF SINGLE 
PHASE INDUCTION MOTOR. 

TOOLS REQUIRED: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Single  phase induction 
motor 

230V, squirrel cage 
induction motor. 

1 

Connecting Wires 1sqmm ,P.V.C. Insulated 
copper wire  

As per required 

Ammeter 0 – 10 A 1 
 

THEORY: 

A single phase motor is not self starting because the field produced by a 
single phase supply is not rotating. It is made self starting by splitting the phase 
in two parts. The current in the running winding lags the voltage by an angle 
less than 090 while the current in the starting winding leads the voltage due to 
the condenser, thus providing a phase difference between the two. This makes 
the field rotating hence the rotor starts rotating. 

The starting winding is disconnected after picking up 80% speed by a 
centrifugal switch works on the centrifugal action. The direction of rotation of 
motor can be changed by interchanging the terminals of the starting winding or 
the running winding. 

PROCEDURE: 

Connect the circuit as shown in the diagram. Note down the speed of the 
motor with the help of tachometer.  

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
Digital Tachometer - 1 
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RESULT: 

Speed of the motor = _____ R.P.M 

CONCLUSION: 

Direction of motor changes by interchanging the starting winding and 
running winding but not both.
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Sr.No. Standard 
Voltmeter  (VS) 

Faulty 
Voltmeter (VF) 

Error 
Vs-vf 

% Error 
(E) 

1     
2     
3     
4     
5     

 

CALCULATIONS: 

%	Error	(E) =
V −	V

V 푋100 

1)	퐸 =
V −	V

V
X100 = 3)	퐸 =

V −	V
V

X100 = 

2)	퐸 =
V −	V

V X100 = 4)	퐸 =
V −	V

V X100 = 
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EXPERIMENT NO. 12 

AIM: CALIBRATION OF D.C. VOLTMETER. 

TOOLS REQUIRED: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
D.C. Supply 0 – 30 V, 2A, D.C. 

Regulated power supply 
1 

Connecting Wires 1sqmm ,PVC Insulated 
copper wire  

As per required 

Voltmeter D.C. Voltmeter ( 0 -50V) 2 
 

THEORY: 

A D.C. voltmeter is a P.M.M.C. instrument; hence it works on the 
principal that when a current carrying conductor is placed in a magnetic field, it 
experiences a force. The magnitude and direction of the force depends on the 
magnitude and direction of the current in the coil. The calibration is carried by 
comparison method, that of a faulty instrument with a standard one. 

PR0CEDURE: 

The circuit is connected as shown in the diagram. In this both the 
voltmeters are connected in parallel with variable rheostat which varies the 
voltage to desired value. At different positions the standard and faulty values 
are noted.  

A graph is plotted of standard values on x- axis and faulty values on y – 
axis. A second graph is plotted of standard values on x-axis and % error on y-
axis. The nature of the both the graphs denotes the error and its type. If the 
graph is straight line, the error is constant i.e. mechanical. If the graphs intersect 
the x-axis, the pointer of the faulty is below zero. If the graph intercepts y-axis 

NAME SPECIFICATION QUANTITY 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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thee pointer of the faulty is above zero. In this way, by plotting graph 
calibration is carried out.  

RESULT: 

The error of the given instrument is _______. 

CONCLUSION: 

Thus, we can calibrate the faulty voltmeter with standard voltmeter.
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

Sr.No. Standard 
Ammeter  (AS) 

Faulty 
Ammeter (AF) 

Error 
As-Af 

% Error 
(E) 

1     
2     
3     
4     
5     

CALCULATIONS: 

%	Error	(E) =
A −	A

A 푋100 

1)	퐸 =
A −	A

A X100 = 3)퐸 =
A −	A

A X100 = 

2)	퐸 =
A −	A

A X100 = 4)	퐸 =
A −	A

A X100 = 
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EXPERIMENT NO. 13 

AIM: CALIBRATION OF D.C. AMMETER. 

TOOLS REQUIRED: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
D.C. Supply 0 – 30 V, 2A, D.C. 

Regulated power supply 
1 

Connecting Wires 1sqmm ,PVC Insulated 
copper wire  

As per required 

Ammeter  D.C. Ammeter ( 0 – 5A) 2 
Load 20 ohm (app.) 1 

 

THEORY: 

A D.C. ammeter is a P.M.M.C. instrument; hence it works on the 
principal that when a current carrying conductor is placed in a magnetic field, it 
experiences a force. The magnitude and direction of the force depends on the 
magnitude and direction of the current in the coil. The calibration is carried by 
comparison method, that of a faulty instrument with a standard one. 

PROCEDURE: 

The circuit is connected as shown in the diagram. In this both the 
ammeters are connected in series with a variable rheostat which varies the 
current to the desired value. At different positions the standard and faulty values 
are noted. 

A graph is plotted of standard on the X-axis verses faulty on the Y- axis. 
A seconds graph is plotted of standard on the X-axis verses % E on the Y- axis. 
The nature of both the graphs denotes the error and its type. If the graph is a 
straight line, the error is constant i.e. mechanical. If the graph intersects the Y-
axis, the pointer of the faulty meter is zero. If the graph intersects the Y-axis, 

NAME SPECIFICATION QUANTITY 
Combination plier 15cm 1 
Wire striper 12cm 1 
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the pointer of the faulty meter is above zero.  In this way by plotting graphs, 
calibration is carried out.  

 RESULT: 

The error of the given ammeter is _______. 

CONCLUSION: 

Thus, we calibrate the faulty ammeter with standard ammeter.
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CIRCUIT DIAGRAM: 

 

OBSERVATION TABLE: 

SR.
NO. 

I 
Amp 

W Time (t) 
sec 

ES EF Error % 
Error 

1 1.2 200 15.2 8.4x10-4 7.8 x10-4 6x10-5 7.14 
2 1.6 400 7.74 8.6 x10-4 7.8 x10- 8 x10-5 10.25 
3 2.2 600 5.13 8.85 x10-4 7.8 x10- 7.75 

x10-5 
9.67 

4 2.5 800 4.01 8.9 x10-4 7.8 x10- 10.1 
x10-5 

12.9 

5 2.8 1000 3.04 8.4 x10-4 7.8 x10- 6 x10-5 7.14 
CALCULATIONS: 

Energy Standard (ES) =	 	 	
	 	

 KWH 

Energy Faulty (EF) =	
	 	 	 	 	 	
	 	 	 	 	

  KWH=5/6400=7.8 x10-

4 

%	Error	(E) =
E −	E

E 푋100
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EXPERIMENT NO. 14 

AIM: CALIBRATION OF ENERGY METER. 

TOOLS: 

 

MATERIAL REQUIRED: 

NAME SPECIFICATION QUINTITY 
Wattmeter 5A,250V ,0-1250W  1 

Energy Meter Impulses / KWH of 
meter - 6400 

1 

Connecting Wires 1sqmm ,PVC Insulated 
copper wire  

As per required 

Ammeter 0 – 10A  1 
Stop watch  - 1 

Load Lamp bank As per required 
 

THEORY: 

Electrically there is no difference between a wattmeter and an energy 
meter, the only difference is that controlling torque is absent in the latter. It 
works on the R.M.F. principle produced by a current coil and pressure coil. The 
current coil is made of a few turns of thick wire and is connected in series with 
the load. The pressure coil is made of many turns of fine wire and is connected 
in parallel to the load. The currents in the pressure coil is in phase with voltage 
(high resistance), while the phase angle of the current coil depends on the power 
factor of the load. Shading rings are provided on the shunt magnet and are so 
adjusted that the phase difference between the two magnets is 90 degree. A thin 
conducting non-magnetic and light in weight disc (aluminum) is placed in 
between the two magnets. The disc is held in between the two coils with the 
help of two bearings, bottom being jewel type while the top is pin type. When 
current passes through the meter the phase difference between the two coils sets 
up a R.M.F. causing the disc to rotate. A brake magnet provides the damping 

NAME SPECIFICATION QUANTITY 
Tester 500V 1 
Combination plier 15cm 1 
Wire stripper 12cm 1 
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torque due to eddy current damping. A counter is mounted on the worm of the 
spindle to register the energy consumed in K.W.H. the direction of rotation of 
the disc is charges by interchanging the connection of the coil or pressure coil.  

PROCEDURE: 
 The instruments are connected as shown in the diagram. An energy meter 
is calibrated by comparing it with a wattmeter. The circuit consists of an 
ammeter, wattmeter, energy meter, voltmeter and a suitable load. The load is 
switched on gradually and the readings are taken at various intervals. The time 
in second is noted for a given number of revolutions (say five). 

A graph of energy standard on the X-axis is plotted verses energy faulty 
on the Y-axis. Another graph of energy standard on the X= axis is plotted verses 
%E on the Y- axis. The shape of the graph denotes the type of error. If Es> Ef, 
then the meter is slow. In order to increase the speed of the disc and thereby the 
consumption either the distance from the brake magnet and the disc is increased 
or the brake magnet is moved out of the disc. 

RESULT: 

The given meter is slow. 

CONCLUSION: 

The given meter is slow or fast. 
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