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Experiment :1
AIM OF THE EXPERIMENT:

Measurement of field & armature resistance of a D.C M/C by volt-amp method.

OBJECTIVE:
To know about the resistance of field & armature of D.C Machine.

MACHINE SPECIFICATION:
D.C. Machine: 7.5KW, 230V, 32A, 1440Rpm

INSTRUMENT REQUIRED:

CIRCUIT DIAGRAM:

Fig. 1. Measurement of Armature Resistance by Potentio Divider Method

Fig.2. Measurement of Field Resistance by Rheostatic Divider Method

Sl. No. Apparatus Range Quantity Remark

01 Ammeter(D.C)

Voltmeter(D.C)

Rheostat

Connecting Wire

(0-30)A, (0-5)A

(0-250)V, (0-50)V

300Ω ,1.7A;
50Ω ,10A

4mm2

02

02

02

As per required

02

03

04
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THEORY:

By Ohm’s Law I
VR 

Where, R=Resistance of Field or Armature Circuit in ohm

     I=Current through the field or Armature Circuit in amp.

V=Voltage across the Field or Armature Circuit in volt.

PROCEDURE:

For Armature circuit (Figure-1)

1) The circuit is connected as per the armature resistance Diagram.
2) Potential divider is set in such a way that at a position to apply zero voltage is observe

across armature terminal.
3) Rheostat position kept at maximum resistance or current magnitude is increased by varying

rheostat.
4) The voltage magnitude is increased gradually through potential divider.
5) Different instrument readings are taken for different positions.
6) Switch is made OFF after getting set of reading.
7) The armature resistance is calculated taking the avg. value for the above set of reading.

For field circuit (figure-2)

1) The circuit is connected as per the diagram.
2) The rheostat is set in such a position, so that the current will be at minimum value.
3) Gradually the position of the rheostat is varied for different ammeter & voltmeter reading.
4) Switch is made OFF after getting set of reading.
5) The field resistance is calculated taking the avg. value for the above set of reading.

OBSERVATION/TABULATION:

Table 1(Resistance of field):

Sl. No. Voltage
in volts (V)

Current
In Amp. (I)

Resistance
In ohm (V/I)

Mean Resistance
in Ohm

1

2

3

4

5
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Sl. No. Voltage
in volts (V)  D.C.

Current
In Amp. (I) D.C.

Resistance
In ohm (V/I)

Mean Resistance
in Ohm

1

2

3

4

5

Table 2 (Resistance of Armature)

PRECAUTION:
1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher/

Instructor in-charge
3. Ensure the Rheostat stat at zero position before switch ON.
4. Ensure that the needle of the instrument is set vertical to the zero position to avoid parallax

error.
5. The current flowing through the rheostat should not exceed their ratings.

CONCLUSION:
The conclusion will be drawn from the theoretical & practical point.

DISCUSSION:
1. Define Ohm’s Law.

2. Which winding of the D.C machine is more cross-sectional area and why?
3. What are the types of winding in D.C machine?
4. Classify different types of  D.C machine.

5. Give the uses of different D.C machine (motor)

6. Draw the voltage Vs current curve.
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_eúlYe flý :
ùbûfÖ @ûµ _¡Zò \ßûeû GK DC Machine e ùlZâ Gaõ  @ûùcðPe _âZòùeû] cû_ö

CùŸgý :
DC ùciò̂ e ùlZâ Gaõ @ûùcðPe _âZòùeû] aòhdùe RûYòaûö

ùciò̂  ò̂ŸòðÁKeY :-
DC ùciò̂  : 7.5 KW, 230V, 32A, 1440 rpm

@ûagýKúd C_KeY :-

_eúlY - 1

KâcòK iõLýû C_KeY _eòie _eòcûY c«aý
01

02

03

04

02

02

02

@ûagýKZû @ ê̂iûùe

(0-30)A, (0-5)A
(0-300) ùbû.
(0-250) ùbû.

@ûcòUe (Wò.iò.)

ùbûfÖcòUe (Wò.iò.)

eòIÁûUþ

iõù~ûMKûeú Zûe

`Uê-1 : ù_ûùU è̂òI WòbûAWe _¡Zò \ßûeû @ûùcðPe _âZòùeû]e cû_

_eò_[ PòZâ :

50 Gjcþ, 10G
300 Ijcþ, 1.7G

4 còcò

`Uê-2 : eòIÁUòK aòbûR^ _¡Zò \ßûeû ùlZâ_âZòùeû]e cû_
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1. @ûùcðPe _âZòùeû] PòZâ @^êiûùe iKòðUþ iõ~êq ùjûAQòö
2. ù_ûùU^þiò@ûfþ WòbûAWeþ G_eò bûaùe ùiUþ Keû~ûAQò ù~ gì̂ ý ùbûfþùURþ _âùdûM Keòaû

_ûAñ GK iÚòZòùe @ûùcðPe Ucòð̂ ûfùe _~ðýùalY Keû~ûGö
3. iaðû]ôK _âZòùeû] Kò́ û Kùe� _eòcûYùe eLû~ûA[ôaû eòIÁûU iÚòZò _eòa�ð̂ gúk eòIÁûU

\ßûeû aé¡ò _ûGö
4. ù_ûùU^þiò@ûfþ WòbûAWeþ cû¤cùe ùbûfþùURþ _eòcûY ]ôùe ]ôùe aé¡ò _ûGö
5. aòbò̂ Ü iÚû^ _ûAñ aòbò̂ Ü C_KeY eòWòõ ^ò@û~ûA[ûGö
6. eòWòõ ùiUþ _ûAaû _ùe ÊòPþ @`þ Keû~ûGö
7. C_ùeûq eòWòõ ùiUþ _ûAñ jûeûjûeò cìfý ù^A @ûùcðPe _âZòùeû] MY^û Keû~ûGö

_âKâòdû :-
@ûùcðPe iKòðU _ûAñ (PòZâ-1)

iûeYú 1 (ùlZâe _âZòùeû]):

Kâc iõLýû ùbûfùUR
ùbûfÖùe (V)

Kùe�þ
@ûµþùe (A)

_âZòùeû]
Ijcùe (V/I)

c¤_âZòùeû]
(Ijcùe)

01

02

03

04

05

Z�ß  :-
Ijcþe ̂ òdc @^êiûùe
ù~CñVûùe, R= Ijcþùe ùlZâ Kò́ û @ûùcðPe iKòðUe _âZòùeû]

 I= @ûµùe ùlZâ Kò́ û iKòðU ù\A aò\êýZ _âaûj
V= ùbûfÖùe ùlZâ Kò́ û @ûùcðPe iKòðU ù\A ùbûùfÖRþ

I
VR 

`òfØ iKòðU _ûAñ (PòZâ-2)
1. iKòðUþ PòZâ @^êiûùe iõ~êq ùjûAQòö
2. eòIÁûUþ G_eò iÚòZòùe ùiUþ ùjûAQò, ~ûjû \ßûeû Kùe� iað̂ òcÜ cìfýùe ejòaö
3. ]ôùe ]ôùe aòbò̂ Ü @ûcòUe Gaõ ùbûfùUcþUþe eòWòõ _ûAñ eòIÁûUe iÚòZò _eòa�ð̂  jêGö
4. eòWòõ ùiUþ _ûAaû _ùe ÊòPþ @`þ Keû~ûGö
5. C_ùeûq eòWòõ ùiUþ _ûAñ jûeûjûeò cìfý ù^A ùlZâ _âZòùeû] MY^û Keû~ûGö
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iZKðZû :
1. icÉ iõù~ûM iµì‰ð UûAUþ ùjaû CPòZþö
2. gòlK/_âgòlK A^PûRðu \ßûeû iõù~ûMMêWÿòK ~û� ^ ùjaû _~ðý« ù~ûMûY iêAPþ @^þ Ke«ê

^ûjóö
3. iêAPþ @^þ Keòaû _ìaðeê eòIÁûU iÚòZò gì̂ ýùe ^ò½òZ Ke«êö
4. _ûfûfûKè ZîUò GWûAaû _ûAñ C_KeYe Qê�ò gì̂ ý iÚòZòùe bf bûaùe ùiUþ ùjûAQò Kò ^ûjó

Zûjû ̂ ò½òZ Ke«êö
5. eòIÁûUþ ù\A _âaûjòZ aò\êýZ Zûe cìfýûu^ @ZòKâc Keòaû CPòZþ ̂ êùjñö

ò̂Ãhð:

@ûùfûP^û:
1. Ijcþe ̂ òdc _eòbûhòZ Ke«êö
2. Wò. iò. ùciò̂ þe ùKCñ IßûAŠòõ @]ôK KâùiKè̂ ûfþ Geò@û Gaõ KûjóKò?
3. Wò.iò. ùciò̂ þùe IßûAŠòõe _âKûe K’Y?
4. aòbò̂ Ü _âKûee Wò.iò. ùciò̂ þe aMúðKeY Ke«êö
5. aòbò̂ Ü Wò.iò. ùciò̂ þ (ùcûUe)e aýajûe \ò@«êö
6. ùbûfþùURþ ̂ ûc Kùe� aKâ @ûu«êö

iûeYú 2 (@ùcðPee _âZòùeû]):

Kâc iõLýû ùbûfùUR
(V)

Kùe�
@ûµùe (A)

_âZòùeû]
Ijcùe (V/I)

c¤_âZòùeû]
(Ijcùe)

01

02

03

04

05
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_eúlûe cêfþ CùŸgþ :
ùbûfÖ @ûµ (Volt - Amp) ùabûe KeòKò̂ û DC Machine e ùlZâ (field) @ûeþ  @ûùcðPe

(Armature) _âZòùeû]þ (Resistance) cû_þcûö

_eúlûe cZþfa :
DC Machine e ùlZâ @ûC @ûùcðPe _âZòùeû] (Field Resistance & Armature Resis-

tance) aûa\þùe Rû^þcûö

Machine e aòÉûeþ :-
(DC Machine - 7.5 KW, 230V, 32A, 1440 rpm)
(7.5 KW, 230 ùbûfÖ, 32G, MZò 1440)

\eKûeú Rò̂ òhþ :-

_eúlY - 1

KâcòKþ iõLýû C_þKeYþ / Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û
01

02

03

04

02

02

02

ù~ùZ \eKûeþ

(0-30)G, (0-5)G
(0-300) ùbûfÖ
(0-250) ùbûfÖ
50 Ijcþ, 10G

300 Ijcþ, 1.7G
4 còcò

@ûcòUe (Wò.iò./DC)

ùbûfÖcòUe (Wò.iò./DC)

eòIÁûUþ (Rheostat)

~êWþaûe fûMò Zûeþ

`Uê-1 : ù_ûùU è̂òI WòbûAWe _¡Zò \ßûeû @ûùcðPe _âZòùeû]e cû_

1. Zùf \ò@û~ûA[ôaû @ûùcðPe _âZòùeû]þ ùa÷\êZòKþ _eò_[þe ̀ Uê @^êiûùe Zûe cû^þùK ~êWê̂ þö
2. @ûùcðPe _âZòùeû]þ cû_þaûe fûMò ù_ûùU^þiò@ûf WòbûAWeþ (Potential Divider)ùK gì^þ

ùbûfþùURþùe ùiUþ Keê̂ þö
3. Zû_ùe ù_ûùU^þiò@ûfþ WòbûAWeþùe ]ôùe ]ôùe ùbûfþùURþùK aXÿC^þö
4. ù_ûùU^þiò@ûfþ WòbûAWeþe @fþMû @fþMû ~ûMûùe @fþMû @fþMû eòWÿòwþ ù^AKeò jûeûjûeò

_âZòùeû]þ aûjûe Keê̂ þö
5. _eúlû ieþfû _ùe Wòiò gqò C› (DC power supply) ùK a¦þ Keûùjaûö

Keaûe ZeòKû :-

_eò_[ ̀ Uê :



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  8  ]

1. Zùf \ò@ûùjA[ôaû ̀ òfØ _âZòùeû]þ ùa÷\êZòKþ _eò_[þe ̀ Uê @^þiûùe Zûeþ cû^þùK ~êWê̂ þö
2. eòIÁûUþ (Rheostat) ùK G«û ùiUþ Keê̂ þ Kò @û]ûe _âaûj (Current) gì̂ þ ùjaûö
3. eòIÁûUþ ùK ]ôùe ]ôùe _âZòùeû] a\þfC^þ @ûC @ûcòUþe eòWòwþ ^C^þö Zû_ùe jûeûjûeú

_âZòùeû]þ KûXê̂ þö
4. _eúlû ieþfû _ùe Wòiò gqò C› (DC power supply) ùK a¦ Keûùjaûö

`Uê-2 : eòIÁûUòKþ _¡Zò \ßûeû ùlZâ_âZòùeû]e cû_

_eò_[ ̀ Uê :

Keaûe ZeòKû :-

iìZâ  :-
Ijcþe ̂ òdcþ jòiûùa
ù~^þ̂  Kò R= Ijcþùe ùlZâ ̂ ùjùf @ûùcðPe _âZòùeû]

 I= @ûµùe ùlZâ ̂ ùjùf @ûùcðPe ùK ~ûC[ôaû Kùe� (Current)
V= ùbûfÖùe ùlZâ ̂ ùjùf @ûùcðPe e ùbûfþùURþ (Voltage)

I
VR 

iûeYú 1 (ùlZâe _âZòùeû]):

Kâc iõLýû ùbûfùUR
ùbûfÖùe (V)

Kùe�þ
@ûµþùe (A)

_âZòùeû]
Ijcùe (V/I)

c¤_âZòùeû]
(Ijcùe)

01

02

03

04

05



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  9  ]

MY^û/jòiûaþ (~\ò @ùQ) :

iZKðZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZúùe RêWþaûeþ K[ûö
2. gòlK / _âgòlK A^þPûRð̂ ê ùa÷\êýZòK _eò_[ iûùw _eúlûe Zûeþ RêWþaûeþ VòKþ @ùQ Kò ^ûA

~û� KeûA Kò̂ û aò\êýZþ ù~ûMûY ·fê Keþaûeþ K[ûö
3. eòIÁûUe RûMû gì̂ þùe [ôaûeþ K[ûö
4. _ûefûKè bêfþ (Parallax Error) GWÿûaûeþ fûMò KUû e ~ûMûùK VòKþùi ù\Lþaûe K[ûö
5. eòIÁûUþ _âaûj Kùe�þ Zûeþ ]ûeþ ^ê @]þKû ^ûA ùjaûe K[ûö
6. RòAñfû Zûeþ, Pûfaûeþ ùciò̂ þ ùK ̂ ûA QêAñaûe K[ûö PcWÿû RêZû @ûeþ @û_â̂ þ (Appron) (Lûfò

UêùKfþ cûù^) _ò§aûeþ K[ûö

`fû`fþ :

iûeYú 2 (@ùcðPeþe _âZòùeû]):

Kâc iõLýû ùbûfùUR
ùbûfÖùe (V)

Kùe�þ
@ûµþùe (A)

_âZòùeû]
Ijcùe (V/I)

c¤_âZòùeû]
(Ijcùe)

01

02

03

04

05
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Experiment:2
AIM OF THE EXPERIMENT:

Speed control of D.C shunt motor by armature voltage control & Field flux control method.
OBJECTIVE:

To show the relation between speed and field flux at the rated voltage of the machines
(field control) and the relation between speed and armature voltage at constant excitation
(armature voltage control)

MACHINE SPECIFICATION:
D.C. Shunt Motor: 5 BHP, 220V, 21 A, 1450 RPM

INSTRUMENT REQUIRED:

Ammeter(D.C) (0 – 2.5)A 1

Voltmeter(D.C) (0 - 300)V 1

Rheostat 100 Ω , 5A 1

Tachometer (0 - 50,000) RPM 1

Connecting Wires As per req.

Sl. No. Apparatus Range Quantity Remark

01
02
03
04
05

CIRCUIT DIAGRAM:

Fig. 1. Speed Control of DC Shunt Motor

THEORY:
Speed of the D.C motor is given by

K
RIVN aa



 Where

Shunt motor speed can be controlled by two ways
(a) Flux control method
(b) Armature resistance control method
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Field Control method or flux control method

In this method the magnetic field or flux of the motor was varied. The field current was varied by
the field circuit rheostat. Field rheostat control is best suited to drives requiring increased torque at
low speeds.

Armature Resistance control method
Armature circuit resistance control results in obtaining reduced speeds by inserting external series
resistance in the armature circuit. This method is suitable for constant torque drives.

PROCEDURE:

1. Do the connections as per the circuit diagram given in fig. keep both the rheostats at their minimum
resistance positions.

2. After verification switch on the DPST of Distribution panel also switch on the DPST of  Tested Panel
3. Then Start the DC shunt motor with the help of three point starter.
4. Gradually increase the resistant of the rheostat connected in the field circuit & don’t change the

armature circuit rheostat. Write down the reading on voltmeter, ammeter & speed of motor on no
load.

5. Decrease the field rheostat to zero position and bring the motor to rated speed.
6. Then gradually increase the armature circuit rheostat & do not change the field circuit rheostat. Note

the reading of voltmeter, ammeter & speed of M/C.
7. Repeat the procedure for various loading.
8. Switch is made OFF after getting set of reading.

TABULATION:
Flux control method

Armature control method

Sl. No. Armature Voltage (in V)     Field Current (in A)           Speed (In RPM)

01

02

03

Sl. No. Armature Voltage (in V)     Field Current (in A)           Speed (In RPM)

01

02

03

04

05
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SAMPLE CALCULATION:  (if any)

PRECAUTION
1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher /

Instructor in-charge
3. Ensure the Rheostat stat at zero position.
4. Resistance position before switching the supply ON
5. Avoid error due to parallex while reading the meters.
6. The current flowing through the rheostat should not exceed their ratings.
7. Don’t touch live terminals & Rotating M/C, were leather shoe & also were apron (For Girls

only).

CONCLUSION:
The conclusion will be drawn from the theoretical & practical point of new.

DISCUSSION / REPORTS:
1. Draw Curves

(a) Speed Vs field Current at constant armature voltage.
(b)   Speed Vs Armature Voltage at constant excitation.

2. Discuss the merits and demerits of the different methods of speed control of D.C motor.
3. Which method gives the speed above the rated speed ? Explain why.
4. Which method gives the speed below the rated speed ? Explain why.
5. What will happen if the field winding gets open circuited while the motor is running ? Explain

why ?
6. Why is a starter necessary for starting of a DC motor ? Explain the symbols L, F, A as have

been used in the three point starter.
7. Why are the rheostats kept at minimum during starting the experiment ?
8. Can the d.c starter be used for speed control ?
9. What is the difference between speed control and speed regulation of a motor.
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_eúlYe flý :
@ûùcðPe ùbûfþùURþ (Armature Voltage Control) Gaõ ùlZâ ̀ äKè ̂ òdªY (field flux con-

trol) _¡Zò \ßûeû Wò.iò. iYþUùcûUee MZò ̂ òdªYö

CùŸgý :
ùciò̂ þe MêWÿòKe cìfýûuòZ ùbûfùURùe MZò Gaõ ùlZâ _âaûj c¤ùe iµðK (ùlZâ ̂ òdªY)

Gaõ iÚòeCù�R^ûùe MZò Gaõ @ûùcðPeùbûfùUR c¤ùe iµKð (@ûùcðPe ùbûfùUR ^òdªY)
ù\LûAaû _ûAñö

ùciò̂  ò̂ŸòðÁKeY :-
Wòiò i� ùcûUe : (DC shunt motor) : 5 HP, 220V, 21A, 1450 rpm

_eúlY - 2

_eò_[ PòZâ :-

`Uê 1: Wòiòi�þ ùcûUee MZò ̂ òdªY

@ûagýKúd C_eKY :-
KâcòK iõLýû C_KeY _eòie _eòcûY c«aý

01
02
03

05

01
01
01

@ûagýKZû @ ê̂~ûdú

(0-2.5)A
(0-300)A

100 Ijcþ, 5A

@ûcòUe (Wò.iò.)
ùbûfÖcòUe (Wò.iò.)

eòIÁûUþ

iõù~ûMKûeú Zûe

04 01(0-50,000)
RPM

UûùKûcòUe

Z�ß  :
Wòiò ùcûUee MòZ

K
RIVN aa


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ù~CñVûùe i� ùcûUee MZò \êAUò C_ûdùe ̂ òdªY Keû~A_ûeòaö
1. `äKè ̂ òdªY _¡Zò
2. @ûùcðPe _âZòùeû] ̂ òdªY _¡Zò

1. ùlZâ ò̂dªY _¡Zò Kò́ û ̀ äKiþ ò̂dªY _¡Zò :
Gjò _¡Zòùe ùcûUee Pế Kúd ùlZâ Kò́ û `äKè bò̂ Ü [ôfûö ùlZâ iKòðU eòIÁûUþ \ßûeû ùlZâ
Kùe� _eòa�ð̂  ùjûA[ôfûö ùlZâ eòIÁûUþ ^òdªY Kcþ MZòùe a¡òðZ UKð @ûagýK Keê[ôaû
WâûAb _ûAñ iùaûð�c C_~êqö

2. @ûùcðPe _âZòùeû] ò̂dªY _¡Zò :
@ûùcðPe iKòðUþ _âZòùeû] ̂ òdªY _¡Zòùe aûjý _âZòùeû] a\fûA Kcþ MZò _ûA _ûeòaûö Gjò
_¡Zò iÚòe UKð WâûAb _ûAñ C_~êqö

_âKâòdû  :
1. PòZâùe \ò@û~ûA[ôaû iKòðU PòZâ @^êiûùe iõù~ûM Ke«êö Cbd eòIÁûUMêWÿòKê ùicû^u iað̂ òcÜ

_âZòùeû] iÚòZòùe eL«êö
2. ~û� _ùe WòÁâòaêýi^þ _ýûù^fe DPST Kê c¤ ÊòPþ @^þ Ke«êö
3. Zû’_ùe Zò̂ ò _G� ÁûUðe iûjû~ðýùe DC i�  ùcûUe @ûe¸ Ke«êö
4. ùlZâ iKòðUùe iõ~êq eòIÁûUþe _âZòùeû] ]ôùe ]ôùe aé¡ò Keê«ê Gaõ @ûùcðPe iKòðU eòIÁûUþKê

_eòa�ð̂  Ke«ê ̂ ûjòñö ùKøYiò ùfûWþ ̂ [ôùf ùbûfÖcòUe, @ûcòUe Gaõ ùcûUee MZò ùfL«êö
5. ùlZâ eòIÁûUþKê gì̂ ý iÚòZòKê jâûi Ke«ê Gaõ ùcûUeKê cìfýûuòZ MZòKê @ûY«êö
6. Zû’_ùe ]ôùe ]ôùe @ûùcðPe iKòðU eòIÁûUKê aé¡ò Ke«ê Gaõ  ùlZâ iKòðU eòIÁûUKê _eòa�ð̂

Ke«ê ^ûjóö ùbûfÖcòUeþ, @ûcòUe Gaõ ùciò̂ þe MZòKê ¤û^ \ò@«êö
7. aòbò̂ Ü ùfûWòõ _ûAñ _âKâòdû _ê̂ eûaé�ò Ke«êö
8. _ûVý ùiUþ _ûAaû _ùe ÊòPþ a¦ Ke«êö

_âaûj ò̂dªY _¡Zò

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe) V

aò\êýZ _âaûj
(@ûµþeùe) A

MZò
(RPM ùe)

01

02

03

_~ðýùalY / ZûfòKûKeY :
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iZKðZû :
1. icÉ iõù~ûM iµì‰ðbûaùe UûAUþ ùjaû CPòZþö
2. gòlK / \ûdò�aùe [ôaû _âgòlKu \ßûeû iõù~ûMêWÿòK ~û� ^ ùjaû _~ðý« ù~ûMûY iêAPþ @^þ

Ke«ê ^ûjóö
3. eòIÁûU iÚòZò gì̂ ýiÚû^ùe ̂ ò½òZ Ke«êö
4. ù~ûMûY ·fê Keòaû _ìaðeê _âZòùeû]iÚòZò ̂ ò½òZ Ke«êö
5. còUe _Xÿòaû icdùe icû«eûk ùjZê ZîUò GWû«êö
6. eòIÁûU ù\A _âaûjòZ aò\êýZ Zûe ùicû^ue cìfýûu @ZòKâc Keòaû CPòZþ ̂ êùjñö
7. fûAbþ Ucòð̂ ûf Gaõ Nì‰ð̂ Kûeú ùciò̂ þ, PcWÿû ùRûZû Gaõ @û_â̂ þ Ægð Ke«ê ^ûjó (ùKak

Sò@cû^u _ûAñ)ö

ò̂Ãhð :

@ûùfûP^û / eòù_ûUð :
1. aKâ @ûu«ê

(K) iÚòe @ûùcðPe ùbûfùURùe MZò a^ûc ùlZâ Kùe�ö
(L) iÚòe Cù�R^ûùe MZò ̂ òdªYe aòbò̂ Ü _¡Zòe MêY Gaõ ù\ûh aòhdùe @ûùfûP^û Ke«ê?

2. Wò.iò. ùcûUee MZò ^òdªYe aòbò̂ Ü _¡Zòe MêY Gaõ ù\ûh aòhdùe @ûùfûP^û Ke«êö
3. ùKCñ _¡Zò cìfýûuòZ MZòVûeê @]ôK ùaM _â\û^ Kùe? KûjóKò aýûLýû Ke«êö
4. ùKCñ _¡Zò cìfýûuòZ MZòVûeê Kcþ ùaM _â\û^ Kùe? KûjóKò aýûLýû Ke«êö
5. ùcûUe ·fê [ôaû icdùe ~\ò ùlZâ Nì‰ð̂  ùLûfû iKòðUþ jêG G ùZùa K’Y ùja? KûjóKò

aýûLýû Ke«ê?
6. GK Wò.iò. ùcûUe @ûe¸ Keòaû _ûAñ GK ÁûUðe KûjóKò @ûagýK? Zò̂ ò _G� ÁûUðeùe aýajéZ

L, F, A _âZúK aýûLýû Ke«êö
7. _eúlY @ûe¸ Keòaû icdùe KûjóKò eòIÁûUMêWÿòKê iað̂ òcÜ eLû~ûG?
8. MZò ^òdªY _ûAñ Wò.iò. ÁûUðe aýajûe Keû~@A_ûeòa Kò?
9. GK ùcûUee MZò ^òdªY Gaõ MZò ̂ òdªY c¤ùe K’Y _û[ðKý ?

iûeYú 2 : @ûùcðPe _âZòùeû] ò̂dªY _¡Zò
Kâc iõLýû @ûùcðPe ùbûfùUR (ùbûfÖùe)V aò\êýZ _âaûj (@ûµùe)A MZò (RPM ùe)

01

02

03

^cê̂ û MY^û :(~\ò [ûG)
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_eúlûe CùŸgþ :
Wòiò i�þ ùcûUþe (DC shunt Motor) e @ûùcðPe ùbûfþùURþ @ûC ̀ òfØ Pế Kúd _âaûj (field

flux) a\þùfA Keò MZò ̂ òdªYþ Keþcûö

_eúlûe cZþfa :
ùciò̂ þe ùeùUWÿþ ùbûfþùURþ [ôfûùaùf MZò @ûC `òfØ Pế Kúd _âaûj (field flux) bòZþùe

iµKð @ûeþ K þ̂Áû� GKèûAùUi þ̂ (constant excitation) [ôfû ùafþùK MZò @ûC @ûùcðPe ùbûfþùURþ
bòùZâ iµKð ù\Lþcûö

Machine e aòÉûeþ :-
Wòiò i� ùcûUe : 5 aò.GPþ._ò., 220 ùbû., 21G, MZò - 1450
DC shunt motor - 5 HP, 220V, 21A, 1450 rpm)
(7.5 KW, 230 ùbûfÖ, 32G, MZò 1440)

_eúlY - 2

\eKûeú Rò̂ òhþ :-
KâcòKþ iõLýû C_þKeYþ / \eKûeú Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û

01
02
03

05

01
01
02

ù~ùZ \eKûeþ

(0-2.5)G
(0-300) ùbûfÖ
100 Ijcþ, 5G

4 còcò

@ûcòUe (Wò.iò./DC)
ùbûfÖcòUe (Wò.iò./DC)

eòIÁûUþ (Rheostat)

~êWþaûe Zûeþ

04 02(0-50000)
@ûeþ._ò.Gcþ.

MZò cû_þaûe ~ª
(Tachometer)

_eò_[þ ̀ Uê :-

Z�ßfòLôZþ  :
Wòiò ùcûUe (DC Motor) e MZò ùjfû

K
RIVN aa



`Uê 1: Wòiòi�þ ùcûUeþe MZò ̂ òdªY
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ù~^þVûù^ Wòiò i� ùcûUee MZò ùK \êA eKcþùe ̂ òdªY Keû~ûGiòö
1. `äKè ̂ òdªY ̂ òdcþ
2. @ûùcðPeþe _âZòùeû] ̂ òdªY ̂ òdcþ

1. ä̀Kè ̂ òdªY ̂ òdcþ :
A ^òdcþ [ô ùcûUe Pế Kúd ùlZâ (Magnetic field) ù^ùjùf `äKè a\þfû ùjiòö `òfØ iKòðU
eòIÁûU a\þfòùf `òfØ _âaûj @û]ûe (Field current) a\þfòiòö `òfØ ùeûIÁûU Kcþ ÆòWþùe
aXÿò[ôaû UKð \eKûeþ Keê[ôaû WâûAbþ (Drives) fûMò iaê̂ ê aXÿò@ûö

2. @ûùcðPe _âZòùeû] ò̂dªY ò̂dcþ :
A ̂ òdcþùe aûjûe eòIÁûU ùabûe KeòKò̂ û @ûùcðPe iKòðUþe _âaûj @û]ûe ùK Kcþ Keû~ûGiò
@ûC MZò bò ùcûUeþe Kcþiòö AUû K^þÁûU UKð WâûAbþiþ e fûMò VòKþ @ûGö

Keaûe ZeòKû  :
1. ùa÷\êZòKþ _eò_[þ ̀ Uê @^þiûùe Zûe cû^þKê VòKþ @ûeê cRþaêZúùe ~êWê̂ þö
2. \êjò eòIÁûKþùK Kcþ _âZòùeû] RûMûù^ eLê̂ þö
3. iaê _eþLôfû _ùe DPST @^þ Keê̂ þö
4. Zûeþ CZûeê Zò̂ þ _G�þ ÁûUe (3-point starter) PùfAKeò ùcûUe ùK Pkû~ûCö
5. `òfØ iKòðUþ ùeûIÁûU ùK ]ôùe ]ôùe a\þfû~ûC @ûC @ûùcðPe iKòðU eòIÁûU ùK ^ûA

a\þfûC^þö aò̂ û ùfûWþùe ùbûfÖþcòUe @ûeê @ûcòUe eòWÿòwþ ùfLê̂ þö
6. `òfØ eòIÁûU ùK gì̂ þ RûMûùK @Yû~ûC @ûeê ùcûUeþ ùK ùeùUWÿ ÆòWþ (Rated speed) ùK

@ûYê̂ þö
7. Zû_ùe `òfØ eòIÁûU ùK MêùU ~ûMûùe eLôKò̂ û @ûùcðPe eòIÁûU ùK ]ôùe ]ôùe aXÿC^þö

ùbûfÖcòUe, @ûcòUe @ûeê MZòùK cû_ê̂ þ @ûC iûeYúùe ùfLê̂ þö
8. A aò]ôùK @fþMû @fþMû ùfûWòõ fûMò Keê̂ þö
9. eòWÿòw _ûAfû _ùe ùciò̂ þ ùK a¦ Keê̂ þö

iûeYú 1 : `Kè ò̂dªY _¡Zò

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe)

Kùe�þ
(@ûµþùe)

MZò
(RPM ùe)

01

02

03
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iZKðZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZúùe RêWþaûeþ K[ûö
2. gòlK / _âgòlK A^þPûRð̂ ê ùa÷\êýZòK iKòðU ̀ Uê iûùw _eúlûe Zûeþ RêWþaûeþ VòKþ @ùQ Kò ̂ ûA

~û� Keûfû _ùe ~ûA aò\êýZþ ù~ûMûY ·fê Keþaûeþ K[ûö
3. eòIÁûUe RûMû gì̂ þùe [ôaûeþ K[ûö
4. _ûefûKè bêfþ (Parallax Error) GWÿûaûeþ fûMò KUû e ~ûMûùK VòKþùi ù\Lþaûe K[ûö
5. eòIÁûUþùe @û]ûe (current) _âaûj Zûeþ ]ûeþ̂ d @]þKû ^ûA ùjaûe K[ûö
6. RòAñfû Zûeþ, Pûfaûeþ ùciò̂ þ ùK ̂ ûAñ QêAñaûeþ K[ûö PcþWÿû RêZû @ûC @û_â̂ þ (Lûfò UêùKfþcûù^)

_ò§þaûeþ K[ûö

`fû`fþ :

iûeYú 2 : @ûùcðPe _âZòùeû] ò̂dªY _¡Zò

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe)

Kùe�þ
(@ûµþùe)

ùlZâùaM
(RPM ùe)

01

02

03

MY^û/jòiûaþ (~\ò @ùQ) :
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Experiment:3
AIM OF THE EXPERIMENT:

To obtain the open circuit characteristics (O.C.C) of D.C shunt generator when separately excited
at different speeds and different excitation levels.

OBJECTIVE:
Know the no-load characteristics of DC Separately excited generator and find critical speed and
critical field resistance of generator.

INSTRUMENTS REQUIRED:

Sl. No.                 Apparatus         Range          Quantity              Remark

01

02
03

04

05

Voltmeter

Ammeter

Rheostat

Tachometer

Connecting Wire

(0-300) V

(0-3) A

100Ω , 200Ω 

(0-1500) Rpm

4mm

1

1

2

1

As per req.

MACHINE SPECIFICATION:
D.C.Shunt Motor(Prime Mover): 3 KW, 220 V, 12.5 A,1450 RPM
D.C. Shunt Generator: 2.5 KW, 220 V, 10.5 A, 1500 RPM

CIRCUIT DIAGRAM:

Fig. 1. Open Circuit Characteristics (O.C.C) of D.C Shunt Generator When Separately Excited
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THEORY:
Open circuit characteristic curve shows the relation between the generatorE.m.f at no-

load (E0) & the field current (If) at constant speed. It is also known as magnetic characteristics or
no-load saturation curve. Its shape is practically the same for all generators whether separately or
self excited.

The data for O.C.C curve are obtained experimentally by operating the generator at no
load and constant speed and recording the change in terminal voltage as the field current is varied.

Generated E.m.f =  =

For a given generator the quantities  are constant

Generated E.m.f

Thus the generated E.m.f in a generator is directly proportional to the flux /pole and to the speed.

TABULATION:
For rated speed:

Sl.No.   Field Current (If) (in A)    Voltage(V)            Rated Speed

01

02

03

04

For 3/4th of rated speed:

Sl.No. Field Current(If) (in A)    Voltage(V)            Rated Speed

01

02

03

04

PROCEDURE:
1. Connections were made as per the circuit diagram.
2. After checks minimum position of motor field rheostat, minimum position of separately excited

generator field potentio-devider. DPST switch is closed to given supply to motor.
3. Then start the D.C shunt motor with the help of three point starter.
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4. Run the motor at rated speed of D.C generator by adjusting motor field rheostat gradually.
5. Note the Ammeter & Voltmeter reading by gradually increasing the generator rheostat zero to

maximum position (120% of rated value)
6. Reduce gradually the generator field current to zero .
7. Repeat step 4, 5 & 6 for 3/4th of rated speed.
8. After finish the experiment switch off the supply.

PRECAUTION:

1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher /

Instructor in-charge
3. Ensure the zero position of rheostat before switching the supply ON.
4. Avoid error due to parallel while reading the meters.
5. The current flowing through the rheostat should not exceed their ratings.
6. Don’t touch live terminals & Rotating M/C, were leather shoe & also were apron (For Girls

only).

CONCLUSION:
The conclusion will be drawn from the theoretical & practical point.

DISCUSSION/REPORTS:
1. Plot the no-load saturation for both cases and explain why different values of voltages and

obtained particular excitation.
2. Plot the graph of open ckt. Voltage Vs Speed or constant excitation.
3. What is meant by ‘residual magnetism’
4. Why does the curve for ascending value coincide?
5. Determine approximately what proportional of total field mmf is require for the gap
6. Why can a generator not operated at greatly reduced speed if normally voltage is required.
7. What is critical speed and critical resistance
8. State the condition for voltage buildup in a dc shunt generator.
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_eúlYe flý :
_é[Kþ bûaùe Cù�RòZ (Separately Excited) ùjùf (DC shunt Generator)e ùLûfû

iKòðU ùa÷gòÁý (open circuit characteristic) _âû¯ Keòaûö

CùŸgý :
_é[K bûaùe Cù�RòZ ùRù^ùeUe ù^ûùfûWþ ùa÷gòÁýMêWÿòK RûY«ê Gaõ ùRù^ùeUeþe

MêeêZß_ì‰ð ùlZâ _âZòùeû] ùLûR«êö

ùciò̂ þ ò̂¡òðÁKeY :-
Wò.iò. i� ùcûUe (_âûAcþcêbeþ) : 3KW, 220V, 12.5A, 1450 rpm
Wò.iò. i� ùRù^ùeUe : 2.5KW, 220V, 10.5A, 1500 rpm

_eúlY - 3

Z�ß :
ùLûfû iKòðUþ ùa÷gòÁýe aò̂ û ùfûWþ (Eo)ùe ùRù^ùeUe A.Gcþ.G`. (EMF) Gaõ iÚòe

MZòe ùlZâ Kùe� (~\ò) c¤ùe iµKð ù\LûGö GjûKê Pế Kúd MêY Kò́ û ù^û-ùfûWþ iûPêùei^
Kbð bûaùe c¤ RYû~ûGö _é[K bûaùe Kò́ û Êdõ C›ûjòZ bûaùe icÉ ùRù^eûUe _ûAñ
Gjûe @ûKéZò _âûdZü icû^ö

@ûagýKúd C_KeY:-

_eò_[ PòZâ :-

`Uê 1: _é[Kþ bûaùe C›ûjòZ ùjùf Wò.iò. i�þ ùRù^ùeUee ùLûfû iKòðU ùa÷gòÁý (O.C.C.)

KâcòK iõLýû C_KeY _eòie _eòcûY c«aý
01
02
03

05

01
01
02

@ûagýKZû @ ê̂~ûdú

(0-3)A
(0-300) V

100 I., 200 A

@ûcòUe (Wò.iò.)
ùbûfÖcòUe (Wò.iò.)

eòIÁûUþ

iõù~ûMKûeò Zûe

04 01(0.1500)
@ûeþ._ò.Gcþ.

ùUûùKûcòUe

4 còcò
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O.C.C.

aKâ _ûAñ Z[ý _eúlûcìkK bûaùe ùRù^eûUeKê aò̂ û ùfûWþ Gaõ iÚòe MZòùe _eòPûk^û Keò
Gaõ ùlZâ Kùe� bò̂ Ü ùjaû ijòZ Ucòð̂ ûf ùbûfùURþùe _eòa�ð̂  ùeKWð Keò _âû¯ Keû~ûGö

C_ô̂ Ü  A.Gc.G`þ.  =            =
(Generated EMF)
GK ^òŸòðÁ ùRù^ùeUe _ûAñ _eòcûY            A.Gcþ.G`.
Gjò_eò GK ùRù^ùeUeùe iéÁò ùjûA[ôaû A.Gcþ.G þ̀. ̀ äKè / ù_ûf Gaõ MZò ijòZ iò]ûifL
icû^ö

_âKâòdû :-
1. iKòðU PòZâ @^êiûùe iõù~ûM Keûùjaö
2. ùcûUe ùlZâ eòIÁûUe iað̂ òcÜ iÚòZò ~û� Keòaû _ùe, _é[K bûaùe Cù�RòZ ùRù^ùeUe

ùlZâ ù_ûùU^þiòI WòbûAWe iað̂ òcÜ iÚòZòùe eL«êö ùcûUeKê ù~ûMûY _ûAñ DPST ÊòPþ a¦
Ke«êö

3. Zû’_ùe Zò̂ ò _G� ÁûUðe iûjû~ýùe Wò.iò. i� ùcûUe @ûe¸ Ke«êö
4. ùcûUe ùlZâ eòIÁûUKê ]ôùe ]ôùe @ûWRÁ Keò Wò.iò. ùRù^ùeUee jûeòZ MZòùe ùcûUe

Pfû«êö
5. ùRù^ùeUe eòIÁûUKê ]ôùe ]ôùe gì̂ ýKê iaðû]ôK iÚòZòùe aé¡ò Keò (cìfýûd^ cìfýe 120%)

@ûcòUe Gaõ ùbûfUcòUe eòWòõKê ¤û^ \ò@«êö
6. ]ôùe ]ôùe ùRù^ùeUe ùlZâ Kùe�Kê gì̂ ýKê jâûi Ke«êö
7. _âKâòdû 4, 5, 6 Kê _ê̂ aðûe Ke«ê ~û \ßûeû Kò 3/4 MZò @ûiòaö
8. _ûVý ùiUþ _ûAaû _ùe iêAPþ a¦ Ke«êö

iÚòe MZò _ûAñ :

_~ðýùalY / ZûfòKûKeY :

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe) V

aò\êýZ _âaûj
(@ûµùe) A

ùlZâùaM
(RPM ùe)

01

02

03
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iZKðZû :
1. icÉ iõù~ûM iµì‰ðbûaùe KWÿû ùjaû CPòZö
2. gòlK / \ûdòZßùe [ôaû _âgòlKu \ßûeû iõù~ûMMêWÿòK ~û� ^ ùjaû _û~ðý« ù~ûMûY iêAPþ @^þ

Ke«ê ^ûjóö
3. ù~ûMûY ·fê Keòaû _ìaðeê _âZòùeû] iÚòZò I eòIÁûUþ iÚòZò gì̂ ý iÚòZòùe ^ò½òZ Ke«êö
4. còUeMêWÿòK _Xÿòaû icdùe icû«eûk ùjZê ZîUòKê GWû«êö
5. eòIÁûU ù\A _âaûjòZ Kùe� ùicû^ue ùeUòõ @ZòKâc Keòaû CPòZ ̂ êùjñö
6. fûAb Ucòð̂ ûf Gaõ Nì‰ð̂  ùciò̂  Ægð Ke«ê ^ûjó, PcWÿû ùRûZû Gaõ @û_â̂ þ _ò§«ê (ùKak

Sò@cû^u _ûAñ)

ò̂Ãhð :
Zû�ßòK Gaõ aýajûeòK aò¦êeê ^òÃhð aûjûe Keû~òaö
@ûùfûP^û / eòù_ûUð  :
1. Cbd  ùlZâùe ù^û-ùfûWþiûPêùei^ _äU Ke«ê ù~ ùbûfùURe cìfý bò̂ Ü Gaõ ̂ òŸòðÁ Cù�R^û

KûjòñKò _âû¯ jêGö
2. cìfýûuòZ MZò ijòZ i´§úd MêeêZß_ì‰ð ùlZâ _âZòùeû] ùeLû @ûu«ê Gaõ Gjûe cìfý ^ò‰ðd

Ke«êö
3. ùLûfû ckt. ùbûfùUR ^ûc MZò Kò́ û iÚòe Cù�R^ûe Mâû`þ _äU Ke«êö
4. @aùgh Pế KúKeY \ßûeû K’Y aêSû~ûGö
5. @ûùeûjú cìfý _ûAñ aKâ KûjóKò ùckLûG?
6. `ûu _ûAñ ùcûU ùlZâ mmf e _âûd ùKùZ icû^ê_ûZòK @ûagýK Zûjû ̂ ò‰ðd Ke«êö
7. ~\ò iû]ûeYZü ùbûfùUR @ûagýK jêG ùZùa GK ùRù^ùeUe ajêZ Kcþ MZòùe KûjóKò

_eòPûkòZ ùjûA_ûeòa ^ûjóö
8. KâòUòKûfþ ùaM Gaõ _âZòùeû] K’Y?
9. GK Wò.iò. i� ùRù^ùeUeùe ùbûfùUR ^òcðûY _ûAñ _âKâòdû Kêj«êö

bò̂ Ü ùaM _ûAñ :

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe) V

aò\êýZ _âaûj
(@ûµþùe) A

MZò
(RPM ùe)

01

02

03
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_eúlYe CùŸgþ :
ùi_ûùeUþfò GKèûAùUWþ (Separately Excited) Wòiò i�þ ùRù^ùeUeþ (DC shunt Genera-

tor) e ùLûfû iKòðUþ aòùghZû (open circuit characteristic, O.C.C.) _ûAcûö

_eúlYe cZþfa :
aò̂ û ùfûWþùe (No load) Wòiò i� ùRù^ùeUeþe aòùghZû Rû^þcûö

Machine e aòÉûeþ :-
Wòiò i� ùcûUe : 3 Kò.Ißû., 220 ùbû., 12.5G, MZò - 1450 (_âûAcþ cêbe)
(3KW, 220V, 12.5A, 1450 rpm)
Wòiò i� ùRù^ùeUe : 2.5 Kò.Ißû., 220 ùbûfÖ, 10.52G, MZò - 1500)
(2.5KW, 220V, 10.5A, 1500 rpm)

_eúlY - 3

KâcòKþ iõLýû C_þKeYþ / \eKûeú Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û
01
02

03

05

01
01

02

ù~ùZ \eþKûeþ

(0-35)G
(0-300) ùbûfÖ

100 I., 5G
200 I., 3.7G

4 còcò

@ûcòUe (Wò.iò./DC)
ùbûfÖcòUe (Wò.iò./DC)

eòIÁûUþ (Rheostat)

~êWþaûe Zûeþ

Z�ßfòLôZþ :
ùLûfû iKòðUþ aòùghZû jCùQ ùRù^ùeUeþ aò̂ û ùaûSþþ (No load) A.Gcþ.G`. (EMF)

@ûeê ùlZâ Kùe�þ (field current) bòZþùe ù~ùZùaùk Kò MZò iÚòe [ôaûö ZûjûùK ù^û ùfûWþ
ùiPêùei^þ Kebþ (No load saturation curve) Kêjû~ûGiòö

04 01(0-50000)
@ûeþ._ò.Gcþ.

UûùKûcòUe
(MZò cû_þaûeþ ~ª)

\eKûeú Rò̂ òhþ / C_þKeYþ:-

_eò_[þ ̀ Uê :-

`Uê 1: @fþþMû bûaþùe C›ûjòZ ùjùf Wòiòi�þ ùRù^ùeUeþe ùLûfû iKòðU aòùghZû
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ùifÞ GKèûùUWþ ùjùf aò aòùghZû Kbð icû^ eùjiòö
(O.C.C.) I.iò.iò. aòùghZû Kbð a^ûaûe fûMò ùRù^ùeUeþùe aò̂ û ùfûWþ ù\AKeò iÚòe
MZòùe ùRù^ùeUe ùbûfùURþ @fþMû @fþMû ùlZâ Kùe�þùe c_û~ûGiòö
ùRù^eûùUWþ A.Gc.G`þ.  =            =

(Generated EMF)
MêùU ^òŸòðÁþ ùRù^ùeUeþ fûMò  ̂ ûAa\þùk (constant)
ùRù^ùeùUWÿ A.Gcþ.G`.
ùi[ôe fûMò ùRù^ùeùUWÿþ A.Gcþ.G`þ. ùlZâ / ù_ûf @ûC MZò iûùw icû^ê_ûZòö

Keaûe ZeòKû :-
1. _eò_[þ ̀ Uê @^þiûùe Zûe cû^þùK VòKþ @ûC cRaêZúùe RêWê̂ þö
2. ùcûUe `òfØ eòIÁûUþ @ûeê ùi_ûùeUþfò GKèûùURþ (Separately Excited) ùRù^ùeUeþ e

`òfØ ù_ûùU^þiòI WòbûAWeþ ùK iaê̂ ê Kcþ ]ûeþùe eLê̂ þö Zûe_ùe Wò._ò.Giþ.Uò. (DPST) ùK
@^þKeò aò̂ û ùcûUeþ ùK i_äûG \C^þö

3. Zûeþ _ùe Zò̂ þ _G�þ ÁûUe (3-point starter)eê ùcûUe ùK ·fêKeê̂ þö
4. Wòiò ùRù^ùeUeþ ùK ùeùUWþ MZòùe aêfûcû ù~^þUû Kò ùcûUeþe ̀ òfØ eòIÁûUþ ùK a\þùfA

Keò ùjaûö
5. ùRù^ùeUeþ ̀ òfØ eòIÁûUþ ùK gì̂ þeê iaê̂ ê @]þKû ùeUòwþ ZKþ ]ôùe ]ôùe aXÿûA Keò @ûcòUe

@ûC ùbûfÖcòUe eòWÿòw ùfLê̂ þö
6. Zûeþ_ùe ùRù^ùeUeþ ùlZâ Kùe� ùK ]ôùe ]ôùe gì̂ þ ZKþ @ûYê̂ þö
7. _eúlû ieþfû _ùe Wòiò i_äûG a¦ Keê̂ þö

iûeYú 1 : iÚòe MZò _ûAñ

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe)

Kùe�þ
(@ûµþùe)

MZò
(RPM ùe)

01

02

03
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MY^û / jòiûaþ (~\ò @ùQ)  :-

iZKðZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZúùe RêWþaûeþ K[ûö
2. ùa÷\êýZòKþ _eò_[þùK VòKþ Keò ~û� Keûcû gòlK / _âgòlK A^þPûRð̂ êö Zû’_ùe aò\êýZþ ù~ûMûY

·fê Keþaûeþ K[ûö
3. aò\êýZþ ù~ûMûY ·fê Keaûeþ @ûMeê eòIÁûUþe RûMû VòKþ ùi ùPKþ Keaûe K[ûö ù~«û Kò gì̂ þ

- `òfØ iKòðU fûMò @ûC @]þKû ùagò - @ûùcðPe iKòðU fûMòö
4. _ûefûKè bêfþ (Parallax Error) gê̂ þ iÚòZò bêfþ (zero position error) GWÿûaûeþ fûMò KUû e

cû^þKê VòKþùi ù\Lþaûe K[ûö
5. eòIÁûUþùe @û]ûe (current) _âaûj Zûeþ ]ûeþ̂ d @]þKû ^ûA ùjaûeþ K[ûö
6. RòAñfû Zûeþ, Pûfþaûeþ ùciò̂ þùK ̂ ûAñ QêAñaûeþ K[ûö PcWÿû RêZû @ûC @û_â̂  (Lûfò UêùKfþcûù^)

_ò§aûeþ K[ûö

`fû`fþ :

iûeYú 2 : bò̂ Ü ùaM _ûAñ

Kâc iõLýû @ûùcðPe ùbûfùUR
(ùbûfÖùe)

Kùe�þ
(@ûµþùe)

MZò
(RPM ùe)

01

02

03
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CIRCUIT DIAGRAM:

Experiment :4
AIM OF THE EXPERIMENT:

To study the B-H curve.
OBJECTIVE:

To understand the magnetic properties of a material and its magnetization behavior.

INSTRUMENTS REQUIRED:
Sl. No.                 Apparatus         Range              Quantity           Remark

01 Voltmeter  (A.C.) (0 - 300)V 2

02 Ammeter   (A.C.) (0 - 1)A 1

03 Rheostat 350Ω , 4.5A ;750Ω , 1.5A 2

04 C.R.O 500 MHz 1

05 C.R.O. chord 1:1, 1:10 2

06 Capacitor 35 µF 1

07 Connecting wire As per req.

MACHINE SPECIFICATION:

Transformer: 1KVA (1:1), 50Hz, 4A

Variac(Auto-Transformer): I/P= 240V, O/P= (0 – 270)V, Freq= 50Hz
     Max. Load= 10A

CRO: Dual Channel

Fig. 1. B-H Curve
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THEORY:
Magnetic hysteresis is one of the important considerations in choosing & designing the cores of
transformers & other electric machines.
Magnetic Hysteresis
It is defined as lagging of magnetization inductor flux density (B) behind the magnetic forces (H).
Retentivity :
It is defined as the property by virtue of which the magnetization remains on the material even after
removal of magnetic field.
Coercivity:
The value of magnetic force required to wipe of the residual magnetism is called coercivity.
Area of Hysteresis :
This represents the net energy spent in the iron core through 1cycle of magnetization.
Total work done in a one complete cycle of magnetization

W=Al dB

Peak to peak reading of output voltage x                  x multiplying factorvolts
divisionVrms=

2   2

Calculated current =
Vrms

standard resistance

% error in Current =
Calculated current - Actual Current

X 100
Actual Current

% error in voltage =
Calculated voltage - Actual Voltage

Actual Voltage
X 100

TABULATION:

Sl. No.
I/P

Voltages

Voltage
Reading

Current
Reading

% error

Voltmeter
Reading

C.R.O
Reading

Ammeter
Reading

C.R.O
Reading

Voltage
Reading

Current
Reading

01

02

03
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PROCEDURE:

1. Connect the circuit as shown in figure.
2. Increase supply voltage gradually by changing Variac.
3. Take the reading of ammeter and voltmeter.
4. Increase supply voltage to suitable value at 180v and 200v.
5. Enter the reading in observation table shown.
6. Trace B-H curve and waveform of Voltage & current from CRO
7. Also Calculate the % of error of voltage & current
8. After finish the experiment switch off the supply.

SAMPLE CALCULATION: (if any)

PRECAUTION:

1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher /

Instructor in-charge
3. Ensure the zero position of Rheostat before switching the supply ON.
4. Avoid error due to parallel while reading the meters.
5. The current flowing through the rheostat should not exceed their ratings.
6. Don’t touch live terminals & were leather shoe & also were apron (For Girls only).

CONCLUSION:

DISCUSSION/REPORTS:
1. What are the different types of materials?
2. What are the different types of magnetic materials?
3. Draw B-H curve of non-magneticmaterial, Explain?
4. Why Current waveform is non-sinusoidal?
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_eúlYe flý :
aò.GPþ Kbð @¤d^ Keòaûö

CùŸgý :
GK iûcMâúe Pế KúdMêY Gaõ Gjûe Pế KúKeY @ûPeY aêSòaûö

_eúlY - 4

ùciò̂  ò̂ŸòðÁ KeY :-
Uâû^èþ̀ cðe  : 1KVA (1:1), 50Hz, 4A
bûeò@ûKþ (@ùUû Uâû^èþ̀ cðe) : I/P = 240, O/P = (0-270)V, ̀ âòùKß̂ èò = 50Hz
iaðû]ôK ùfûWþ  = 10A
CRO : Wê@ûfþ Pýûù^fþ

_eò_[ PòZâ :

PòZâ 1. B-H Kbð

@ûagýKúd C_KeY:-

KâcòK iõLýû C_KeY _eòie _eòcûY c«aý
01

02

03

07

01

02

02

@ûagýKZû @ ê̂~ûdú

(0-1)G

(0-300) ùbûfÖ

350 Ijcþ., 4.5G

35µF, cûAùKâû`ûeûWÿ

GcòUe (Giò)

ùbûfÖcòUe (Giò)

eòIÁûUþ

iõù~ûM Zûe
06 01

1:1, 1:10

04 01
750 Ijcþ., 1.5G

iò.@ûeþ.I.

05 02
500 MHz

iò.@ûeþ.I. KWð
Kýû_ûiòUeþ

4 cò.cò.



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  32  ]

W=Al dB

ùbûfþùURþ (@ûeþ.Gcþ.Giþ.) =
MY^û Keû~ûA[ôaû Kùe� = V_rms/cû^K _âZòùeû]
ùbûfþùUR % ZîUò  =  (MY^û Keû~ûA[ôaû ùbûfùUR - _âKéZ ùbûfùUR)/ _âKéZ ùbûfùUR X 100
PkòZùe % ZîUò =  (MY^û Keû~ûA[ôaû Kùe� - _âKéZ ùbûfùUR)/ _âKéZ ùbûfùUR X 100

Z�ß :
Uâû è̀̂ cðe Gaõ @^ýû^ý ùa÷\êýZòK ùciò̂ e ùKûeMêWÿòKê aûQòa Gaõ WòRûA^ Keòaûùe Pế Kúd

jòùÁùeiòiþ ùjCQò GK MêeêZß_ì‰ð aòPûeö

Pế Kúd jòùÁùeiòiþ :
GjûKê Pế Kúd ak (H) _Qùe Pế KúKeY ù_âeK `äKþi^ N^Zß (B) e aòk´ bûaùe

aýûLýû Keû~ûAQòö

Permittivity :
GjûKê ùijò MêY bûaùe aýûLýû Keû~ûAQò ~ûjû\ßûeû Pế Kúd ùlZâ @_iûeY _ùe c¤
Pế KúKeY iûcMâúùe ejò[ûGö

ùKûiòðbòUò :
@agòÁ Pế KúKeYKê ù_ûQòaû _ûAñ @ûagýK Pế Kúd gqòe cìfýKê ùKûiòðbòUò Kêjû~ûGö

jòùÁùeiòiþ ùlZâ :
GjûKê Pế KúdKeYe 1 PKâ cû¤cùe fêjû ùKûeùe Lyð ùjûA[ôaû ù^U gqòKê _âZò̂ ò]ôZß
Kùeö Pế KúKeY ùMûUòG iµì‰ð PKâùe ùjûA[ôaû ùcûU Kû~ðýö

(C_ôû\^ ùbûfùURe gúhð gòLe _ûVý X ùbûfùUR/ aòbûR^ X MêY^KûeK) ù`KÖeþ (                  )2  2

_âKâòdû :
1. PòZâùe ù\Lû~ûA[ôaû  _eò iKòðUKê iõù~ûM Ke«êö
2. bûeò@Kþ _eòa�ð̂  Keò ]ôùe ]ôùe ù~ûMûY ùbûfùUR aé¡ò Ke«êö
3. @ûcòUe Gaõ ùbûfùUce eòWòõ ^ò@«êö
4. 180V Gaõ 200V ùe C_~êq cìfýKê ù~ûMûY ùbûfùUR aé¡ò Ke«êö
5. ù\Lû~ûA[ôaû _~ðýùalY iûeYúùe _V^ _âùag Ke«êö
6. CRO eê ùbûfùUR,  Kùe� Gaõ B-H aKâ a^û«êö
7. ùbûfùURþ Gaõ Kùe�e ZîUò % c¤ MY^û Ke«êö
8. _eòlY icû¯ ùjaû _ùe ù~ûMûY a¦ Ke«êö
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^cê^û MY^û : (~\ò [ûG)

iZKðZû :
1. icÉ iõù~ûM iµì‰ðbûaùe UûAUþ ùjaû CPòZö
2. gòlK / \ûdòZßùe [ôaû _âgòlKu \ßûeû iõù~ûMMêWÿòK ~û� ^ ùjaû _~ðý« ù~ûMûY iêAPþ @^þ

Ke«ê ^ûjóö
3. eòIÁûUþ iÚòZò gì̂ ý iÚòZòùe ̂ ò½òZ Ke«êö
4. ù~ûMûY ·fê Keòaû _ìaðeê _âZòùeû] iÚòZòKê gì̂ ý iÚòZòùe eL«êö
5. còUeMêWÿòK _Xÿòaû icdùe icû«eûk ùjZê ZîUòKê GWû«êö
6. eòIÁûU ù\A _âaûjòZ aò\êýZ Zûe cìfýûu^ @ZòKâc Keòaû CPòZ ̂ êùjñö
7. fûAb Ucòð̂ ûfKê Ægð Ke«ê ̂ ûjóö PcWÿû Gaõ  @û_â̂ þ ùRûZû (ùKak Sò@cû^u _ûAñ) _ò§«êö

ò̂Ãhð :

@ûùfûP^û / eòù_ûUð  :
1. aòbò̂ Ü _âKûee iûcMâú K’Y?
2. aòbò̂ Ü _âKûee Pế Kúd iûcMâú K’Y?
3. @Y-Pế Kúd iûcMâú B-H aKâ @ûu«ê, aýûLýû Ke«ê?
4. KûjóKò Pk«ò Zew eì_ iûA^ ùiûGWûfþ ^êùjñö

_~ðýùalY / ZûfòKûKeY:

KâcòKþ ̂ õ. A þ̂_êUþ
ùbûùfÖRþ

ùbûùfÖRþ
_V^

Kùe�þ
_V^ % ZîUò

Kùe�þ
_V^

ùbûùfÖRþ
_V^

iò.@ûeþ.I.
_V^

@ûcòUe
_V^

iò.@ûeþ.I.
_V^

ùbûfÖcòUe
_V^

01

02

03
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_eúlYe cêfþ CùŸgþ :
aò:GPþ Kbð  _Xÿþaûeþ @ùQö

_eúlYe cZþfa :
ùcUûfþe Pế Kúd MêYþ @ûC Pế Kúd akþ Rû^þaûeþ fûMòö

_eúlY - 4

Z�ßfòLôZþ :
Uâû^è̀ cðe @ûC @fþMû ùa÷\êýZòKþ ùciò̂ þe ùKûeþ aûQþaûeþ @ûC a^ûaûeþ fûMò Pế Kúd

jòùÁùeiòiþ ajêZþ \eþKûeþö
Pế Kúd ùjùÁùeiòiþ :

AZûeþ @[ð ùjfû Kò ù~ Pế Kúd akþ (H), Pế Kúd N^Zß (B) B, H e _ùQ _Wÿþaûö
Retentivity (Pế Kúd MêYþ eLþaûe lcZû) - Pế Kúd ùlZâ ieþfû_ùe

\eKûeú Rò̂ òhþ / C_þKeYþ:-

ùciò̂ þ aòÉûeþ :-
Uâû^èþ̀ cðe  : 1 ùKbòG, 50 jRð, 4G
ùbeò@ûKþ (@ùUû Uâû^èþ̀ cðe) : A^þ_êUþ = 240 ùbû.

@ûCUþ_êUþ  = (0-270)ùbû.
ùfûWþ Kùe�  = 10G

KâcòKþ iõLýû C_þKeYþ / \eKûeú Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û

01

02

03

07

01

02

02

ù~ùZ \eþKûeþ

(0-1)G

(0-300) ùbûfÖ

350 Ijcþ., 4.5G
750 Ijcþ., 1.5G

4 còcò

GcòUe (Giò)

ùbûfÖcòUe (Giò)

eòIÁûUþ (Rheostat)

~êWþaûe Zûeþ

06 0135 cûAùKâû`ûeûWþ

04 01500 ùcMûjRðiò.@ûeþ.I.

05 021:1, 1:10iò.@ûeþ.I. KWð

ùK_ûiòUeþ
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W=Al dB

iûeYú :

KâcòKþ ̂ õ. A þ̂_êUþ
ùbûùfÖRþ

ùbûùfÖRþ
eòWÿòwþ

Kùe�þ
eòWÿòwþ % bêfþ

Kùe�þ
eòWÿòwþ

ùbûùfÖRþ
eòWÿòwþ

iò.@ûeþ.I.
eòWÿòwþ

@ûcòUe
eòWÿòwþ

iò.@ûeþ.I.
eòWÿòwþ

ùbûfÖcòUe
eòWÿòwþ

bò Pế Kúd MêYþ [ôùf ZûjûùK Retentivity Kêjû~ûGiòö
ùKûiòðbòUò :
akò[ôaû Pế Kúd MêY ùK iûeþaûeþ fûMò \Kðûeú Pế Kúd gqò ùK ùKûiòðbòUò Kêjû~ûGiòö
jòùÁùeiòiþ ùlZâ :
MêùU iûKòfþùe Pế KúdKeYe fêjû ùKûeþùe ù~ZþKò gqò Lyðû ùjiò, ùjUû A ùlZâeê RYû _Wþiòö
MêùU iûAKòfþùe ùjC[ôaû Pế KúKeYþe Kû~ðý

_eò_[ ̀ Uê :

% bêfþ (Kùe�þ) = jòiûaþ Kùe�þ - @ifþ Kùe�þþ
@ifþ Kùe�þþ

X 100

jòiûaþ ùbûfþùURþ - @ifþ ùbûfþùURþ
@ifþ ùbûùfÖRþ

% bêfþ (ùbûfþùURþ) =
(jòiûaþ Kùe�) X 100

ùbûfþùURþ (@ûeþ.Gcþ.Giþ.)
]ûeþ ùeRòÁû�þ

MYòZþ Kùe� =
(jòiûaþ Kùe�)

ùbûfÖiþ
WòbòR^þ

_òKþeê _òKþ ùbûfþùURþ X                  X MêYþ̂ û ù`KÖeþ

2  2

ùbûfþùURþ (@ûeþ.Gcþ.Giþ.) =

iKòðUþ ̀ Uê 1. B-H aKâ
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ùK«û Keû~òiò :-
1. ùa÷\êýZòK _eò_[þ ̀ Uê @^êiûùe Zûeþ RêWÿû ùjaûö
2. bûeò@ûKþ a\þfûA Keò i_äûG ùbûùfÖRþ ùK ]ôùe ]ôùe aXÿû ùjaûö
3. ùbûfÖcòUe @ûC @ûcòUeþ eòaòwþ ^ò@û ùjaûö
4. i_äûG ùbûfþùURþ ùK 180 @ûC 200 ùbûfÖ ZKþ aXÿû ùjaûö
5. iò@ûeþI eê BH Kbð, ùbûfþùURþ @ûC Kùe�þ Zewþe Kbð KûXÿÿê̂ þö
6. cû_þfû eòWÿòwþ cû^Kê iûeþYúùe ùfLê̂ þö
7. ùbûfþùURþ @ûC Kùe�e bêfþe gZþKWÿû aûjûeþ Keê̂ þö
8. _eLþ ieþfû _ùe i_äûG a¦þ Keê̂ þö

MY^û / jòiûaþ (~\ò @ùQ) :-

iZKðZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZþùe RêWþcûö
2. gòlK / _âgòlK A^þPûRð ùPKþ ^ò Keþaûeþ ZKþ i_äûG iêAPþ @^þ ^ûA Keê̂ þö
3. eòIÁûUþe iêAPþ gì̂ þùe eLê̂ þö
4. i_äûG @^þ Keþaûeþ @ûMþeê ùeRòÁû�þe RûMû VòKû ùi ùPKþ Keê̂ þö
5. _ûeûfûKè bêfþùK GWÿûaûeþ fûMò còUee KUû ùK VòKþ ùi ù\Lê̂ þö
6. eòIÁûUþe Kùe�þ Zûeþ @ifþ ]ûeþ̂ ê @]ôKû ^ûA Keê̂ þö
7. RòAñfû Zûeþ ùK ^ûA QòCñ̂ þ @ûC PcWÿû RêZû, @û_þe^þ (Lûfò UêùKfþcûù^) _ò§ê̂ þö

`fû`fþ :
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Experiment 5

AIM OF THE EXPERIMENT:
Calibration of Single Phase energy meter by direct loading.

OBJECTIVE:
To calibrate the 1 phase energy meter at variable loads unity P.F by performing short run test &
long period dial test

INSTRUMENTS REQUIRED:

Sl. No.                   Apparatus                    Range  Quantity      Remark

01

02

03

04

05

06

1  Voltmeter (A.C.)

1  Ammeter (A.C.)

Wattmeter (UPF)

Stop watch

Connecting Wire

Load Box

(0 - 300)V

(0 - 15)A

230V, 20A, 50Hz

250 V, 10KW

1

1

1

As per req.

1

MACHINE SPECIFICATION:
Energy Meter: 250 V (A.C.), 12.5 A, 50Hz,
1KWh=800n
Load Box: 250 V, 10 KW

CIRCUIT DIAGRAM :

Fig. 1. SINGLE PHASE ENERGY METER

W E

~

~
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THEORY:
Short run test is for checking meter constant error.
Long period dial test is for checking registers mechanism error.

% Error =
Indicated value - True value

X 100True value

TABULATION:

Short Run Test

Sl. No.
Supply
Voltage

(V)

Current
In A

Wattmeter
Reading

(W)

Power
In KW

Time
In sec.

True Value
M.C (X)

No. of
Revolution

Indicated
Value M.C

(Y)

% error
Y - X

X
X 100

01

02

03

04

05

06

Long Period Dial Test

Sl. No.
Supply
Voltage

(V)

Current
In A

Wattmeter
Reading
in watt

Initial
Reading
(KWH)

Final
Reading
(KWH)

Time in sec. % error

01

02

03

04

05
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PROCEDURE:
1. The circuit was connected as per the circuit diagram shown in the figure.
2. In short run test, for different load conditions (25%, 50%, 75% of rated load) the number of

revolutions of the disc was counted during 60 seconds & then error in meter constant was
calculated for Short run test.

3. In Long period dial test, initial & final reading of energy meter were taken at rated load
condition. The load was on and the meter was run for 15 minutes. Then the energy was
calculated and compared with actual reading and error in resisters mechanism was calculated.

4. After finishing the experiment switch off the supply.
5. Note the specifications of the energy meter as given on its name plate.
6. Select suitable ranges of the ammeter and voltmeter such that energy meter can be tested

over its complete range.
7. Connect the circuit as shown in the diagram.
8. Before switching on the supply, ensure that the loading rheostat switches (all) are open.
9. Note down the initial reading of the energy meter.
10. Set the desired load by selecting a suitable combination of Switches on the loading rheostat.
11. Switch on the supply and wait for the red indicator of the energy meter disc to come in the

front. At this moment start the stopwatch. Note down the voltmeter and ammeter readings.
12. Measure the time (T) for (N) revolutions (say 20 revolutions) switch off the stopwatch

immediately. Switch off the supply.
13. By adjusting the loading BOX take 8 to 10 sets of readings covering the full current range of

the energy meter and tabulate the observation as in table.

SAMPLE CALCULATION:(If any)

PRECAUTION:
1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher /

Instructor in-charge
3. Ensure the zero position of  Rheost position before switching the supply ON.
4. Avoid error due to parallel while reading the meters.
5. The current flowing through the Energy Meter should not exceed their ratings.
6. Don’t touch live terminals were leather shoe & also were apron (For Girls only).
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CONCLUSION:

DISCUSSION/REPORTS
1. Calculate the meter constant in each case in short time test calculate the error as 0% of given

meter constant in each cases and mention whether the meter runs fast or slow plot the error
curve against load.

2. Calculate the error from the dial test mention whether the meter runs slow or fast compare
this result obtained in the short time test at full load.

3. If the observed meter constant is for to less than that given in the meter then the consumer
gains or loss

4. State whether the meter reading is effect by a fluctuation to the supply.
5. What is meant by calibration of the energy meter?
6. What is the standard used for calibration of energy meter.
7. How does an induction type energy meter work
8. What is the disadvantage of direct load method ?
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_eúlYe flý :
iò]û ikL ùfûWòõ \ßûeû iòwf ù`Rþ G^RòðcòUee Kûfòùaâi^þö

CùŸgý :
iõlò̄  e^þ _eúlû Gaõ \úNðKûkú^ WûGfþ _eúlû Keò _eòa�ð̂ gúk ùfûWþùe 1 ù`Rþ gqò

còUeKê KûfòùaâU Keòaû ö

_eúlY - 5

ùciò̂  ò̂ŸòðÁKeY :-
gqò còUe : 250V(A.C.), 12.5 A, 50Hz, 1KWh = 800n
ùfûWþ aûKè : 250V, 10KW

_eò_[ PòZâ :

PòZâ1. 1ù`Rþ gqò còUe

@ûagýKúd C_KeY:-
KâcòK iõLýû C_KeY _eòie _eòcûY c«aý

01

02
03

4 cò.cò.

01

02

01

@ûagýKZû @ ê̂~ûdú

(0-15)A

(0-300) V

230V, 20A, 50 Hz

250V, 10KW

1ù`Rþ @ûcòUe (Giò)

1ù`Rþ ùbûfÖcòUe (Giò)

IßûUcòUe (UPF)

ùfûWþ aûKè06 01

04 Á_þIßûPþ

05
01

iõù~ûM Zûe

Z�ß :
còUe iÚòeZû ~û� _ûAñ lê\â e þ̂ _eúlû
\úNðKûkú^ WûGfþ _eúlû ùeRòÁe ~ª_ûZò ~û� _ûAñ
%ZîUò = ((iìPòZ cìfý -  iZýcìfý)/ (iZý cìfý)) X 100
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iõlò̄  e þ̂ _eúlû:-
KâcòKþ
iõLýû

ù~ûMûY
ùbûùfÖR

@ûµùe
Kùe�

IßûUþcòUeþ
_V^

_ûIßûeþ
KW ùe

icd
ùiùKŠùe

iZý cìfý
M.C (X)

Nì‰ð̂
iõLýû

iìPòZ
cìfý

% ZîUò
(Y-X)/X*100

1

2

3

4

\úNðKûkú^ WûGf _eúlû 2:-

_~ðýùalY / ZûfòKûKeY:-

^cê̂ û MY^û : (~\ò [ûG)

KâcòKþ
iõLýû

ù~ûMûY
ùbûùfÖR

@ûµùe
Kùe�

ùfûWÿ
(K IßûUþ)

ùgh _V^
(Kwh)

icd
ùiùKŠùe

% ZîUò

1

2

_âûe ò̧K _V^
(Kwh)

IßûUþcòUe _V^
IßûUþùe

^cê̂ û MY^û : (~\ò [ûG)

iZKðZû :
1. icÉ iõù~ûM iµì‰ðbûaùe UûAUþ ùjaû CPòZö
2. gòlK / A^þ·Rð _âgòlKu \ßûeû iõù~ûMMêWÿòK ~û� ^ ùjaû _~ðý« ù~ûMûY iêAPþ @^þ Ke«ê

^ûjóö
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3. eòIÁûUþ iÚòZò gì̂ ý iÚòZòùe ̂ ò½òZ Ke«êö
4. ù~ûMûY ÊòPþ @^þ Keòaû _ìaðeê _âZòùeû] iÚòZòö
5. còUeMêWÿòK _Xÿòaû icdùe icû«eûk ùjZê ZîUòKê GWû«êö
6. gqò còUe ù\A _âaûjòZ Kùe� ùicû^ue ùeUòõ @ZòKâc Keòaû CPòZ ̂ êùjñö
7. fûAb Ucòð̂ ûf Ægð Ke«ê ^ûjóö PcWÿû ùRûZû Gaõ @û_â̂ þ (ùKak Sò@cû^u _ûAñ) _ò§«êö

ò̂Ãhð :

@ûùfûP^û / eòù_ûUð  :
1. _âùZýK ùlZâùe lê\â icd _eúlûùe còUe iÚòeûu MY^û Ke«ê _âùZýK ùlZâùe _â\� còUe

iÚòeûue 0% bûaùe ZîUò MY^û Ke«ê Gaõ còUe \âêZ MZòùe PûfêQò Kò ]ôe MZòùe PûfêQò Kò
]ôe MZòùe _ì‰ð ùfûWùe lê\â icd _eúlûùe _âû¯ Gjò `kû`kKê Zêk^û Ke«êö

2. ~\ò _eòflòZ còUe iÚòeûu còUeùe _â\� ̀ kû`kVûeê Kcþ jêG ùZùa MâûjK fûb Kò́ û lZò
MY^û Ke«êö

3. ù~ûMûYùe C�û^-_Z^ \ßûeû còUe _ûVý _âbûaòZ jêG ^ûjó Zûjû Kêj«êö
4. gqò còUee Kûfòùaâi^ \ßûeû K’Y aêSû~ûG?
5. gqò còUee Kûfòùaâi^ _ûAñ aýajéZ cû^K K’Y?
6. GK AŠKi^þ gqò còUe Kò_eò Kû~ðý Kùe?
8. _âZýl ùfûW _¡Zòe @iêaò]û K’Y?
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_eúlû Keþaûeþ cêfþ CùŸýgþ :
iòwfþ ù`Rþ aòRêkò còUeþ (Single Phase Energy Meter) ùK iò]û ùfûWÿòw (direct loading)

ù\AKò̂ û bêfþ KûXÿþcû (callibration).

_eúlûe cZþfa :
Kcþ ùakþ _eLþ @ûC @]þKû ùakþ _eLþ ù^AKò̂ û iòwfþ ù`Rþ aòRkú còUeþe gZKWÿû bêfþ

aûjûeþ Keþcûö

_eúlY - 5

\eKûeú Rò̂ òhþ / C_þKeYþ:-
KâcòKþ iõLýû C_þKeYþ / \eKûeú Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û

01
02

04

01
01

(0-15)G
(0-300) ùbûfÖ

iòwfþ ù`Rþ @ûcòUe (Giò)
iòwfþ ù`Rþ ùbûfÖcòUe (Giò)

UûAcþ Mò«ò NWÿò

03 01230 ùbû., (UPF)
20G, 50jRðIßûUþcòUe (UPF)

06

01

250 ùbû.,
10 Kò. Iß.ûaòRþfú aKèþ (Load box)

05 ù~ùZ \eþKûeþ4 còcò~êWþaûe Zûeþ

ùciò̂ þ aòÉûeþ :-
aòRþkò còUeþ (Energy meter) : 250 ùbû (Giò), 12.5G, 50 jRð
1 KWh = 800n

_eò_[þ ̀ Uê / iKòðU ̀ Uê :

_eò_[þ `Uê / iKòðU `Uê 1: ù`Rþ gqò còUe
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Z�ßfòLôZþ :-
Kcþ ùakþ _eLþ : còUeþ K^þÁû�e bêfþ cû_þaûeþ fûMòö
@]þKû ùakeþ _eLþ  : ùeRòÁûe ùcKû^òRòcþe bêfþ cû_þaûe fûMòö

% Error = indicated value - true value
true value

X 100

iê·aûeþ cû_ - @ifþ cû_þ
@ifþ cû_þ

X 100gZKWÿû bêfþ =

iûeYú 1:- Kcþ ùafþ _eLþ

iûeYú 2:- @]ôK ùafþ _eLþ
KâcòKþ
iõLýû

ù~ûMûY
ùbûùfÖR

@ûµùe
Kùe�

ùfûWÿ
(K IßûUþ)

ùgh _V^
(Khw)

icd
ùiùKŠùe

% ZîUò

1

2

_âûe ò̧K _V^
(Khw)

IßûUþcòUe _V^
IßûUþùe

KâcòKþ
iõLýû

ù~ûMûY
ùbûùfÖR

@ûµùe
Kùe�

IßûUþcòUeþ
_V^

_ûIßûeþ
KW ùe

icd
ùiùKŠùe

iZý cìfý
M.C (X)

Nì‰ð̂
iõLýû

iìPòZ
cìfý

% ZîUò
(Y-X)/X*100

1

2

3

4

ùK«û Keû~òiò :-
1. ùa÷\êýZòK _eò_[þ ̀ Uê @^êiûùe Zûeþ cû^þùK VòKþ @ûeê cRþaêZúùe RêWê̂ þö
2. Kcþ ùakþ _eLþùe @fþMû @fþMû ùfûWþ fûMò ùKùZ [e WòKè Kò¦âêùQ(revolution of the disc)

ZûùK cû_ê̂ þ @ûC Zûe _ùe còUeþ K^þÁû�þe bêfþùK jòiûa Keò ùfLê̂ þö
3. @]þKû ùakþ _eLþùe aòRþkò còUeþùK 15 cò̂ òUþ ùfûWþ ù\AKò̂ û _ùjfû @ûC ùghþ cû_þùK

(initial & final reading) ùK cû_ê̂ þö
4. Zû _ùe gqò aûjûe KeòKò̂ û @ûC ZûjûùK, @ifþ cû_ iùw Zêkþ̂ û KeòKò̂ û ùeRòÁeþ

ùcKû^òRcþe bêfþ aûjûeþ Keê̂ þö
5. eòWÿòwþ _ûAfû _ùe iûeYúùe ùfLê̂ þ @ûC ùciò̂ þùK a¦þ Keê̂ þö
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MY^û / jòiûaþ (~\ò @ùQ) :-

iZeþKZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZþùe RêWþaûeþ K[ûö
2. gòlK / _âgòlK A^þPûRð̂ ê  ùa÷\êêýZòKþ _eò_[þ iûùw _eúlûe Zûeþ RêWþaûeþ VòKþ @ùQ Kò ^ûA

~û�þ KeûAKò̂ û aò\êýZþ ù~ûMûY ·fê Keþaûeþ K[ûö
3. eòIÁûUþe @ûC ùbeò@ûKâ RûMû gì̂ þùe [ôaûeþ K[ûö
4. _ûeûfûKè bêfþ (Parallax Error) ùK GWÿûaûeþ fûMò còUeþe KñUûe ~ûRûùK VòKþ ùi ù\Lþaûeþ

K[ûö
5. RòAñfû Zûeþ (Live terminal), ·faûeþ ùciò̂ þ ùK ̂ ûA QêAñaûeþ K[ûö PcWÿû RêZû @ûeþ @û_þe^þ

(Apron)(Lûfò UêùKfþcûù^) _ò§êaûeþ K[ûö

`fû`fþ :
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Experiment : 6
AIM OF THE EXPERIMENT:

To measure the power & power factor of fluorescent tube.
OBJECTIVE:

    To know the internal connection of a fluorescent tube & calculate the power & power factor.
INSTRUMENTS REQUIRED:

Sl. No. Apparatus Range Quantity Remarks

Voltmeter(A.C)

Ammeter(A.C)

Wattmeter (LPF)

Connecting wire

0-300V

0-1A

115V,2.5A,75W

4mm

01

01

01

As per required

01

02

03

04

MACHINE SPECIFICATION:
Fluorescent Lamp: 230V (A.C.), 40W, 50Hz, Cos Ø=0.5
Choke= (BP 136/140) LPF

CIRCUIT DIAGRAM:

Fig.1. Measurement The Power & Power Factor of Fluorescent Lamp

THEORY:

Power = VI cos Ø

Cos Ø= Power/VI

MATHEMATICAL FORMULA:

~

~
I - Ø
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Sl.No.

01

02

03

04

05

06

TABULATION:

Line Current (A) Line Voltage (V) Power in watt Power factor

PROCEDURE:
1. At first connections were made as per the given circuit diagram.
2. The voltage is varied through the single phase variac till the lamp glows and the voltage is noted.
3. Then the voltage is increased and the current values are noted for different voltage values.
4. The cut off voltage & cut-off current were noted & from the values of different instruments the

power factor is calculated.
5. After finishing the experiment switch off the supply.

SAMPLE CALCULATION: (if any)

PRECAUTION:
1. All connections should be perfectly tight.
2. Do not switch on the supply until and unless the connections are checked by the teacher /

Instructor in-charge
3. Ensure the Variac start at zero position.
4. Avoid error due to parallel while reading the meters.
5. Don’t touch live terminals, wear leather shoe & also wear apron (For Girls only).

CONCLUSION:

DISCUSSION/REPORTS:
1. What is the necessity of a choke?
2. What is the necessity of a starter?
3. What will happen if the starter is removed while the tube is glowing?
4. What can you do in order to improve the power factor?
5. Why does the choke get heated up while the tube is glowing?

List of Experiment :
1. Measurement of field and armature resistance of DC shunt machine.
2. Speed control of DC Shunt motor by armature resistance control and field flux control method.
3. To obtain the open circuit characteristies (O.C.C.) of DC shunt generator when separately excited

at different speeds.
4. To study the B-H curve.
5. Calibration of single phase energy meter by direct loading.
6. To measure the power and power factor of fluorscent tube.
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_eúlYe flý :
ù`äûùeûùi� Uêýae gqòKûPÿ cû_ Keòaûö

CùŸgý :
ù`äûùeûùi� Uêýae @ûbý«eúY iõù~ûM RûYòaû Gaõ gqò Gaõ gqòKûeK MY^û Keòaûö

_eúlY - 6

ùciò̂  ò̂ŸòðÁKeY :-
ù`äûùeûùi� fýûµ : 230 (A.C.), 40W, 50Hz, Cos Ø=0.5
ùPûK = (BP 136/140) LPF

@ûagýKúd C_KeY:-
KâcòK iõLýû C_KeY _eòie _eòcûY c«aý

01

02

04

01

01

(0-1)G

(0-300) ùbûfÖ

@ûcòUe (Giò)

ùbûfÖcòUe (Giò)

iõù~ûM Zûe

03 01115V,
2.5A, 75W

IßûUþcòUe (Gfþ._ò.G þ̀.)

@ûagýKZû
@ ê̂iûùe4 còcò

_eò_[ PòZâ:

`Uê 1: ù`äûùeûùi� fýûµe gqò Gaõ gqòKûeK cû_ö

Z�ß :-
gqò = VI Cos Ø
Cos Ø = gqò /VI
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_âKâòdû :-
1. _â[ùc \ò@û~ûA[ôaû iKòðU PòZâ @^êiûùe iõù~ûM Keû~ûA[ôfûö
2. fýûµ Rkòaû _~ðý« ùbûfùUR iòwf ù`Rþ ùbeò@ûKþ cû¤cùe _eòa�ð̂  Keû~ûGö
3. Zû’_ùe ùbûfùUR aé¡ò Keû~ûG Gaõ aòbò̂ Ü ùbûfùUR cìfý _ûAñ Kùe� cìfý CùfäL

Keû~ûGö
4. KUþ @`þ ùbûfùUR Gaõ KUþ-@`þ Kùe�þ ù^ûU Keû~ûG Gaõ _ûIßûe ̀ ýûKÖe MY^û Keû~ûA

aòbò̂ Ü C_KeYe cìfý MV^ Keû~ûGö
5. _eúlY icû¯ ùjaû _ùe ù~ûMY a¦ Keò\ò@ö

_~ðýùalY / ZûfòKûKeY:
KâcòK iõLýû fûA^ Kùe�

1
2
3
4
5
6

IßûUùe gqòfûA^ ùbûfùUR _ûIßûe `ýûKÖe

^cê̂ û MY^û : (~\ò [ûG)

iZKðZû :
1. icÉ iõù~ûM iµì‰ðbûaùe UûAUþ ùjaû CPòZö
2. gòlK / A^þ·Rð _âgòlKu \ßûeû iõù~ûMMêWÿòK ~û� ^ ùjaû _~ðý« ù~ûMûY iêAPþ @^þ Ke«ê

^ûjóö
3. ^ò½òZ Ke«ê ù~ bûeò@ûKþ gì̂ ý iÚòZòùe @ûe¸ ùjCQòö
4. còUeMêWÿòK _Xÿòaû icdùe icû«eûk ùjZê ZîUòKê GWû«êö
5. fûAb Ucòð̂ ûfMêWÿòKê Ægð Ke«ê ^ûjó, PcWÿû ùRûZû Gaõ @û_â̂ þ c¤ (ùKak Sò@cû^u _ûAñ)

_ò§«êö

ò̂Ãhð :
Zû�ßòK Gaõ aýajûeòK aò¦êeê ^òÃhð aûjûe Keû~òaö
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@ûùfûP^û / eòù_ûUð  :
1. ùPûKe @ûagýKZû K’Y?
2. ÁûUðee @ûagýKZû K’Y?
3. Uêýaþ Rkê[ôaû icdùe ÁûUðeKê aûjûe Keò\ò@ûMùf K’Y ùja?
4. _ûIßûe `ýûKÖeKê C^ÜZ Keòaû _ûAñ @û_Y K’Y Keò_ûeòùa?
5. Uêýaþ Rkê[ôaû icdùe ùPûK KûjóKò Mec jêG?

ZûkòKû :
1. ùbûfÖ-@ûµ aýajûe Keò Wòiò ùciò̂ þe ùlZâ (Field) @ûC @ûùcðPe (Armature) _âZòùeû]

(Resistance) cû_òaûö
2. Wòiò i� ùcûUee @ûùcðPe ùbûfþùURþ @ûC `òfØ Pế Kúd _âaûj (Field flux) _eòa�ð̂  Keò

MZò ̂ òdªY Keòaûö
3. (Separately excited) Wòiò i� ùRù^ùeUe (DC shunt Generator) e ùLûfû iùaûðy aòùghZû

(Opern circuit characteristic, O.C.C.) _ûAaûö
4. aòGPþ Kbð _Xÿòaûe @ûagýKö
5. iòwfþ ù`Rþ aòRêfò còUe (Single phase energymeter) Kê iò]û ùfûWòw (direct loading) ù\A bìf

aûjûe Keòaû(Calibration)ö
6. ù`äûùeûùi� (floroscent) Uêýaþe gqò I gqòKûeK cû_ Keòaûö
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_eúlû Keþaûeþ cêfþ CùŸýgþ :
aûeþfûAUþe _ûIßûe @ûC _ûIßûeþ ù`KÖeþ cû_þcûö

_eúlûe cZþfa :
aûeþfûAUþe bòZþeeþ Zûe RêWÿaûeþ gòLþcû @ûC _ûIßûe, _ûIßûe ù`KÖeþ MY^û Keþcû.

_eúlY - 6

\eKûeú Rò̂ òhþ / C_þKeYþ:-

ùciò̂ þ aòÉûeþ :-
aûeþfûAUþ (Fluorescent tube) : 230 ùbû (Giò), 40 IßûUþ, 50 jRð
_ûIßûeþ ù`KÖeþ  : (cos  ) = 0.5
@ûCUþ_êUþ  = (0-220)ùbû.
ù·Kþ (Choke) : (BP 136/140) LPF

KâcòKþ iõLýû C_þKeYþ / \eKûeú Rò̂ òhþ ]ûeþ _eòcûYþ bûaþ̂ û

01

02

04

01

01

ù~ùZ \eþKûeþ

(0-1)G

(0-300) ùbûfÖ

4 còcò

@ûcòUe (Giò)

ùbûfÖcòUe (Giò)

~êWþaûe Zûeþ

03 01115 ùbû.,
2.5G, 25IßûIßûUþcòUe (Gfþ._ò.G þ̀.)

_eò_[þ ̀ Uê / iKòðU ̀ Uê :

`Uê 1: ù`äûùeûùi� fýûµe gqò Gaõ gqòKûeK cû_ö



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  53  ]

ùK«û Keû~òiò :-
1. ùa÷\êýZòK _eò_[þ ̀ Uê @^êiûùe Zûeþ cû^þùK VòKþ @ûeê cRþaêZúùe RêWê̂ þö

2. iòwòfþ ù`Rþ ùbeò@ûKþ (Single phase variac) eê ùbûfþùURþ a\ùfA Keò UòCaþ fûAUþ
RkûC^þ @ûC ùbûfþùURþ eòWÿòwþ ùfLê̂ þö

3. Zûeþ_ùe ùbûfþùURþ ùK ùeùUWþ ùbûfþùURþ ZKþ aXÿC^þ @ûC Kùe�þ, ùbûfùURþ @ûC _ûIßûe
iaê ùbûfþùURþ fûMò cû_ê̂ þ @ûC iûeYúùe ùfLê̂ þö

4. ùbûfþùURþ KùcA Keò KUþ@`þ ùbûfþùURþ @ûC KUþ@`þ Kùe�þ cû_òKeò iaê eòWòõ fûMò _ûIßûeþ
ù_KÖeþ ùfLê̂ þö

5. eòWÿòwþ _ûAfû _ùe a¦þ Keê̂ þö

iûeYú 1.

KâcòKþ iõLýû fûA^þ Kùe�

1

2

3

4

5

6

IßûUþùe gqòfûA^þ ùbûfùURþ _ûIßûe `ýûKÖe

_ûIßûe = VI cos

cos  =

iìZâ :-

_ûIßûe
VI



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  54  ]

jòiûaþ KòZûaþ / MY^û:-

iZeþKZû/RMò eùjcû :
1. iaê Zûeþ cû^þùK VòKþ @ûC cRþaêZþùe RêWþaûeþ K[ûö

2. gòlK / _âgòlK A^þPûRð̂ ê  ùa÷\êêýZòKþ _eò_[þ iûùw _eúlûe Zûeþ RêWþaûeþ VòKþ @ùQ Kò ^ûA
~û�þ KeûAKò̂ û aò\êýZþ ù~ûMûY ·fê Keþaûeþ K[ûö

3. aòRþkò còUeþùe ]ûeþ ^ê (Range) ùagú Kùe� ^ûA ù\aûe K[ûö

4. _ûeûfûKè bêfþ (Parallax Error), gì̂ þ iÚòZò bêfþ ùK GWÿûaûeþ fûMò còUeþe KñUû VòKþ ùi ù\Lþaûeþ
K[ûö

5. RòAñfû Zûeþ (Live terminals), ·faûeþ ùciò̂ þ ùK ^ûA QêAñaûeþ K[ûö PcWÿû RêZû @ûeþ
@û_þe^þ (Apron)Lûfò UêùKfþcûù^ _ò§êaûeþ K[ûö

`fû`fþ :


