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generator when separately excited at different speeds and different
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Experiment :1

AIM OF THE EXPERIMENT:

Measurement of field & armature resistance ofa 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:
S1. No. Apparatus Range Quantity Remark
01 Ammeter(D.C) (0-30)A, (0-5)A 02
02 Voltmeter(D.C) (0-250)V, (0-50)V 02
03 Rheostat 30062,1.74; 02
50€2,10A
04 Connecting Wire 4mm? As per required
CIRCUIT DIAGRAM:

DPST /A\
Y

—O0—-
f A

220V D.C SUPPLY A0,
10A

.

—O0— A,
FUSE

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

DPST w &
(SH1) or (F4)
I —O0—A
220V D.C SUPPLY E: :
e -00 :
FUSE SHﬂ ar I:le

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

[1]
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THEORY:

v
By Ohm’s Law R = 7

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

Voltage Current Resistance Mean Resistance

S1. No. in volts (V) In Amp. (I) In ohm (V/T) in Ohm

[2]
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Table 2 (Resistance of Armature)

Voltage Current Resistance Mean Resistance

SLNo- i volts (V) D.C.| InAmp.()D.C. |  Inohm (V/I) in Ohm

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.

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

2

3

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.

[3]
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AGUVE| - ©
AR QA :
6QUR,2IIE ARG QIR 9@ DC Machine Q 688 \I&° 2lI6F0Q IG6QII FIID |

QABQSN :
DC 6630Q 656 \96° 266100 IA6ak 88968 @16 |

66180 GhRaad ;-
DC 608 : 7.5 KW, 230V, 32A, 1440 rpm

Q1Y QUaQE] -

afe el QAR 9]ala[ A& oAl
013 2lfoa (2.49.) (O-MNO)A, (O-8)A 09
_ - (O-NOO) 6@l.
09 saIRfca (6.9.) (O-980) 6@l 09
~ 80 98¢, O
om QABRIG 09
RIS NOO B2f, ©.9\
oY AR N QIR ¥ A8 IQENa e AQQIER
A2 62
DPST A
! —OO0—
i A
220VD.CSUPPLY || A1,
:. 104
l / _ 00 A;

FUSE

XG-Q : 6216993 FRINEQ ARG QIR ABFeR gF6aRIA FIIT

(SH:) or (Fy)

|
220V D.C SUPPLY ! =

\__

L oo
FUSE

SHﬂ or I:le

rg-9 : QBRCR QRAUKD ARG QIR 69RYTERRIR £

[4]
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o -
BarR SAA2ea6 R="
606069, R=B2FER 65l Gl 2lisdion aien BeaR)
= 2IIPI6Q 683 AR IR 60 GQUE JQI@
V=6RIR59 683 A2 2IsFea 956 60R 6RERR.
g&eQ -

2600 ARE AR (5Q-°)

. 2BFoa IGsakl 6% 2QAI6Q 9ae IR 621RE |

9. 6UTRIRIM PRURPR IR QIREQ 696 @QUIVRE 64 YPY 6RQUNESH J6Ie KA
dIe @ J56Q 2BFER TR IR IUEQSS @QUTIN |

QAR JE6QRI ARl F6QE JRAIKIER QHIKIRAR! ABRIG 6 JReaRSIR SBRIS
QU QE AN |

6UI66'PIRIM FRURIR FIRIFIER ERINESR TRENIE] UER UER QB AN |

AER 4o IR 909 QU Q6" PRI |

QG° 696 AR U6 40 2P @QUAIN |

QC6QIR F 696 IR 21QIIQ IRY 6@ BTN IGERRI GISIRI @RI |

=)

0 v » X

Q.98 s (9g-9)
ARG 63 2RI YR 62108 |
QB3RS IO §E6R 695 62108, JI2| QIR AEQE ATHE IAUER QQ |
U6Q U6Q GEQ TR Ie° 6RINSTAER Q6 AR GBRTR §5 OGQGR 2 |
QG" 696 AR U6 40 2P @QUAIN |
QAUERUR AG° 696 AR LIQILIR IR 69R 68Q YGEQRI GIEIR | @RUAIN |

® X 3 0 o0

gl @ (699a 9G6Qlkl):

6QURESH 6L aGeaR ERIGGEQR
6RURER (V) 2R (A) B266Q (/1) (3266Q)

¢! Gl

oR

o9

O

©)f

©)<)
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el 9 (ZIGPI(QQQ QEERR)

¢! Gl

ELIMES'E 0wl geeRNR CRIGGEQU
(V) 2AIFER (A) B2A6R (V) (B206Q)

oR

o9

O

©)f

©)<)

<
doael @

Q.

AFIY r6LIG A2 61RG 6291 RGOS, |

9. G860/J980 ARQIR QIal PGP QI8 @ 62Q] AIQ 6AIGIE IR0 2e AQQ
Q1 |

TN IR0 2R aQQl Jeq ABRIS I SI0Uea FLe /e |

¥, R @6 IPIRQl i QORRER 8 JeY Z06Q OR QIR 646 62108 @ @I&
Q12| 0%l @0Q |

8. QBNIC 69R JOID6 GQY0 018 RUIRE 200N @R 0B Q69 |

oad:

2RO :

0. B2 P IRRTG @ |

9. ©.9.6,000 666 BI& 2ie A6IQRIM A & QIR ?

M. ©.9.60906Q BIda IR @ 61 ?

Y. G0 drIeQ 6.2. 6000 Qelaas @eg |

8. Q@ @.4.6042 (6F15'Q)Q QL IQ G2g |

9. BLUINETR LIF RERE QR 2Ty |
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aq8E - ©

ANNIIQ N AR :
6QUR, 2B (Volt - Amp) 6@@IQ @@@@| DC Machine @ 65@ (field) 2IQ 2610
(Armature) 9G6Q| (Resistance) F1IE |

dQJIRN HOmQ

DC Machine @ 68¢ 2l ?JIG?T@Q JG6Qk) (Field Resistance & Armature Resis-

tance) QIQQERQ R IRE |

Machine Q QIR :-
(DC Machine - 7.5 KW, 230V, 32A, 1440 rpm)
(9.8 KW, 9MO 6QIR, NI, 66 ¥ EO)

QAR KO :-
@fie el QRS [ SO AR A& QUL
0] Adlfiea (6.49./DC) (O-NO)Y, (0-8 )Y 09
A (O-NOO) 6@IR,
(:)9 ESGRIG%?JQ?GR (Q?.Qﬂ./[)(l) (C)_ 9 i%()) ESGDIqu C)S?
~ 80 826, RO
oM QBRIS (Rheostat) NOO BAL. © .9 o9
oY eI RIS 1R ¥ 68 660 QQRIQ
RARIA G -

0. ©6@EAVRIQI2CFOR FEQI6FQER IQAYR OFE 2RJIER O1R AIRE JBQ., |

9. 26Foa JE6aR| AINRIQ AT 6AI6SRIRIN GaIRee (Potential Divider)se 9@,

6AINEETRER 696 @QR |
M.  BI6 6AI65PIIN PRGN UK UK CARNETRER QAR |

Y. 6dIESRRIM SRR AnEll AREll JIFIER ARGl 2REll QGFY 6200 QIQIRIR

JOBAR| QIRIR @Q@ |
8. JUSI IeRI J6Q @4 §1@ @Q (DC power supply) 66 @@ @QUCRA |

AR g :
DPST

220VD.CSUPPLY 1!
|

)

500,
10A

FUSE

©

A

A,

Q-0 : 6AIETQB FRURGR ARG QI 2llesion 98salkia AIg

[7]
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QAR GAR -

0. O6mGUCIRIQI PR IGERNR|EGQEH IRIER PG 2RIER FIQ AR IR, |

9. QUBRIG (Rheostat) 6@ Y9! 696 @Q@ & 2RIQ JQI@ (Current) @ 624 |
QBAIC. 6@ UK UEQ JGEAR QQRRR A 2IFCR QG POR | FIJ6R 2RI
JGERU RIQL |

Y. 98I AR 96Q G4 §I@ @Q (DC power supply) 6@ Q@ @QUE2Q! |

AR g :
w_
DPST A (SH4) or (F2)
/rl’ 1) Or {Fy
T I: D'O———
220V D.C 5UPPLY E: :-
L -00 L

SHﬂ or I:le

FUSE

G- 9 : QBRITR JREG QIR 69IFEQUR 11D

e -
< -~ v
B @ @4I6Q R =7

6099 E  R=(276Q 683 @626 2I6FOR IGEQR
I=2/IPI6Q 686 P626m 26O 66 IR @6QE (Current)
V=60IR60 6506 P626m 2IEFOR Q 6ARETE. (Voltage)

gl @ (699a 9G6Qlkl):

6RURETR 6L aGeaR ERIGGEQR
6RURER (V) 2R (A) B266Q (/1) (3266Q)

¢! Gl

oR

o9

O

©)f

©)<)
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qAIQdN 9 (eFToan gFsaRI):

6QURESH e gGeaR ERIGGEQR
6RURER (V) 2R (A) B266Q (V/) (3266Q)

¢! Gl

oR

o9

O

©)f

©)<)

QEIRI/RQIQ (2 268) :

AeE0IQE asadl

0. 9Q2IRAIPEs OR 2R FRQG1ER KPR @l |

9. &86 | J88e AR 65QUER ORAE disE JQISIQ 21 299Ie 06 268 & PIR
LI @R @1 QQYE 6LIGIE G @RI @ |

QABRITA RI61 TIRER QIR @ |

dIeRIg @M (Parallax Error) M2IQIQ RI6l @61 Q Qiclea Oasd 661 @ |
QABRIG JQI2 REQE FIQ IR @ 2| IR 62Q1R @l |

FAR G, VINAIR 6996 66 @R ERRIR @l | 9P| QB! 2R 2@, (Appron) (HIR
SER@ AlER) daIQ @ |

0 P X 3

PmIrm :

[9]
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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:
SL No. Apparatus Range Quantity Remark

01 Ammeter(D.C) (0-2.5A 1

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

03 Rheostat 100 Q, 5A 1

04 Tachometer (0-50,000) RPM 1

05 Connecting Wires As per req.
CIRCUIT DIAGRAM:

I F A
| Aenas

Fig. 1. Speed Control of DC Shunt Motor

THEORY:
Speed ofthe D.C motor is given by

j— V — IaRa
K¢

N

Where

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

[10]
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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 ofthree point starter.

4.  Gradually increase the resistant of the rheostat connected in the field circuit & don’t change the
armature circuit theostat. 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

Sl. No. |Armature Voltage (in V) Field Current (in A) Speed (In RPM)
01
02
03

Armature control method

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

01

02

03

04

05

[11]
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SAMPLE CALCULATION: (ifany)

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 supplty 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:

I.

A

Draw Curves

(a) Speed Vs field Current at constant armature voltage.

(b) Speed Vs Armature Voltage at constant excitation.

Discuss the merits and demerits of the different methods of speed control of D.C motor.
Which method gives the speed above the rated speed ? Explain why.

Which method gives the speed below the rated speed ? Explain why.

What will happen if the field winding gets open circuited while the motor is running ? Explain
why ?

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.

Why are the rheostats kept at minimum during starting the experiment ?

Can the d.c starter be used for speed control ?

What is the difference between speed control and speed regulation of a motor.

[12]
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aqU8E - 9

ANV mAY :
2leFion ELUMES'R, (Armature Voltage Control) \GQ° 683 &) R4 (field flux con-
trol) I8G QIR @.9. WSEAITRR 616 HARE! |

QEQN :

6F20Q AFRR IRUIFE 6RINEE'RER 616 e 68Q ORI2 FlEQ A8a (680 FARE!)
e JRREENRIER 616 IG° 2lIEFRAERINEER FRIEQ A%R (6 6RAIRESH PORL)
6OHIRR! IR |

6030 AERRRE :-
@4 94 6919'Q : (DC shunt motor) : 5 HP, 220V, 21A, 1450 rpm

Q1Y QUQRE] -

afe el QA€ 9]ala[ A& oAl
013 2lfoq (2.4.) (0-9.8)A 013
09 sQIRfoa (6.4.) (O-NOO)A OR
oM QBYIS, ROO B2€|, §A 0]
oY% SIeaIEeR (0-80,000) oe
RPM
o8 EANRIN VIR IQSNa ! QI
A2 OQ :-

©

:‘? SH:
FUSE

PG 0 : GAAL 6AISRRQ GIG PR

_V-I.R,

ol ol N
24 6815 6Ie ¢

[13]
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6060160 94 66116Q 618 QRG AULER PARE ARLRAINS |
0. QARG
9. 26Fon IG6aRI FORE A8E

R. 699 AYRE UG KAl T FYRE ARG :
1@ 0RG6R 67I5QR QRA1Y 696 ARl TE O dal | 688 AT QBRIS QIR 683
604 AR 62IRdM | 686 GBRIS FARE A 1660 86 ¢6 AR @A
2R AR A6 QAR |

9. 2Fon goealkl FQRE ARG :
2leFIon 956 JG6aRI BORE IRG6R Q194 JG6RRI QARIR ©F 616 dia AR 198
086 0 6@ 2@ IR QYR |

dadl :

0. 506QGRIRIR 9RE 63 2RIER FeCIT ReQ | AR ABRISTPR 6AFIPR ATHE)
JGERI Y6 Q61 |

9. QI8 J6Q GIQLR MIEPRR DPST @ (1t 90 29 29 |

. GI'06Q 66 ONG VT ARITU6R DC 94 6019 QA 0aQ |

Y. 680 9066a PR ABRISR AGEQRI UER UER QF @QQ - 2lI6Fioq 9R6 ABRISE.
ARG AQQ @12 1601613 QI AR 6ARPER, 2IATE I6° 6FITRR 616 6RH |
686G QBRIGCH T4 Joq 21 @QQ I6° 6AITQR INIRE SI5a 2ISIg |

BI'I6Q U6Q U6Q 2IEFIOR RS ABRICEH QF FQQ e° 688 9R6 ABRICH JGE
P0Q @0 | 6RAIRFITR, ARTR Ye° 60RPR 616G e &2 |

9. Q0Q RGN Ja IPRIQE @9 |

M. oY 696 JIRQ| 6 90 @9 Q) |

© %

A6Q 8¢ | IR INQE :
JdI@ QYRS 986

2lI6AOQ 6QAURCS'E QUG QI oG
@1 Py -
(6RURER) V (2IHR6R) A (RPM 6Q)
oe
09
oM

[14]
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ARG 9 : eFea IR GRS I8d
Q1 el | 2BFOREARETH (BRIRER)V | QY6 JRI2 (ZIFIER)A oG (RPM 6Q))
0e°

o9

O

QR SR : (DS 2lIN)

Aeao! :

. 9Ag Iredicl ABIRINER §1RS 6291 AS3. |

9. &8e [ 2daea dol JSSaR QIR FEAIER IS @ 6201 AUQ 6QI6IS IR 2R,
AR Q@ |

QBRIG' GG SIPUYIP6R PG @ |

6CIGlIS Bl KRR 06 ATEQRIGE G¢ie #Q |

A QI A6 ANRRUR 623 96 QI |

QABRIG 69R YRIDG FUG BIQ 6ANPFA IRUIS 2GR FRQ A6 Q6% |

ARE HRIR e Jdea el 6730, OF! 6016! & 2Ige. T feQ 9I@ (6aam
RAPR AIR) |

0 v ® X3

— <
@R[ :

2ERION | HEAIS
0. QR IAFRY
(@) 30 2I6F10R 6ARCTRER 616 @R IF 680 FEQE |
(61) Z0 QERRRI6R 616 PAREIN QG VRGQ Q&I I&* 618 QTIER IBRIOP | @Qg ?
6.9, 6A169Q CI6 PYREIR QLY IRGQ G81 I6° 6018 QTR IERIOP | KR, |
606 9% ORYIFEE G50IQ 2RIA 696 JIe RER ? Rl@a QUISH feQ |
666 90 IRYIRE GI60IE A 6Q6 IR RER ? Rl@a QUIEH /g |
661ISQ AR 2l AAgea U6 680 9de 66l AAS 29 1 666 &8 62 ? A0
QYN @ Qg ?
@ 6.9, 6715Q 210 AR JI 96 VTR 8166 2IQSHR ? 6 ONE JITR6R QIS
L, F, AQo1® QYIS @9 |
9. JISK 2RA KEQI N6 FIDE ABRISYLR AR QAN ?

05 BRE JIR 6.4, VITQ QUeIQ AQUITRAIGS & ?
C. IR 6AI69Q 616 FARE e° OIF SORE FrRIEQ @' AId@Y ?

P X 300

N
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aqU8E - 9

AR RERE :
32 9§ 671I5Q (DC shunt Motor) @ 2I6£10Q 6RIRESH, 2R PR QAAIE QIR (field
flux) QQEAR AR 616 FARE @ |

AQIIRN AR :

6A30R 6RECQ EAMESH, IRIBQER 616 TR PR QRN Q12 (field flux) BEQ
A 2IR AR 95 IRESAR, (constant excitation) 2RI 6@RER 616 2R AUCFOR 6RURETER,
260 A6 606 |

Machine Q QIR :-
G A 6AISR : 8 §.90.J., 9906@l., 90,66 - €¥8O
DC shunt motor - 5 HP, 220V, 21A, 1450 rpm)
(9.8 KW, 9MO 6@IR, NI, 66 ¥ E0)

QAR KO :-
Qe Il [ QOR8] [ RN SR AR A& QUL
0] AdIfiea (6.9./DC) (0-9.8)9 0]
09 QIRFTR (6.9./DC) | (O-NOO) QIR OR
oM QB/IS (Rheostat) R OO0 82|, 84 09
O% OIG AIYQIR O] (0-89000) 09
(Tachometer) IR .4
O% QIR BIQ ¥ 68 660 QQRIQ
Qe rg :-
\ g I F A
DPST
A oo

I

L T ,
|

220V D.CSUPPLY |
I

SH, A,
, 255 B efo
! : A;
12 - OO :
'? SH:
FUSE

PG 0 : GAAL 6AISRRQ GIG PR

oQRge

L) N\

—~— ~ V—-IR
@4 661159'Q (DC Motor) @ 915 6@@  N=—""*

K¢
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6020169 G4 A4 6AISAR GI6 68 Q@ QRFEN PRSI FRQUING |
0. @ PaRs 0aa
9. 2bFoaa IG6akl FARE S

R. g HIRE YA :
@GN 2 67I5Q QARY 683 (Magnetic field) 60626@ g ol 624 | PR ARG
QBNIS QQMEM PR IR 2RIIR (Field current) Q@RI | PR 6QUBRIS @ R
QP 6@ 90RIR AR RIR@ (Drives) RI6l AR @G |

9. 2efon gdcakl SQRE G :
@ PAFER Q2R QBT 6N ARER! 2B IRTR IRI2 2RIR 66 AR G@RIANT
2la 08 @ 671600 23 | 96 ARNIS ¢6 2IRRY | RIG OR, 2N |

RAQIQ QR :

0. 660900 dRUL S 2eQIEa 01R AIeg OR 2R FRQE1ER LA, |

Q8 QBRINER @ IGERUI RIGIERD QB |

AQ JREIMI 96Q DPST 2@ @@, |

QIR QCIR) 6@ AN VISR (3-point starter) OERRRE 6AITR 66 ORI |

PR 9GS QBRI 66 YR YR QRRINIA 2R 2IEFER ARG QBRIS 60 QIR

QORI | G| ERIPER QR 2IQ IFTQ QG 6P |

PR OB 60 IR IR ASIKIR 2R 6FIR 6@ 60659 Je. (Rated speed) 6&

g |

9. @I06Q PR GRS 6@ G6S LIGIER QYRR AIEFER GBS 60 UK UER AFRR |
ERIRFSR, AR 2IQ S1I66@ IR, 2R AIRENER ERSP |

M. QGQUeR 2RG! REl 6RIG RIGT @ |

C. QO JdieRl J6Q 6092 66 @Q KR |

AIQEI € : g YRS ARG

P X 300

N

Qe re| 2PN EURES'E AN oG
(EQURER) (2BeR) (RPM 6Q)
oR
o9
O
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ARG 9 : eFea IR GRS I8d

2PN EURES'E AN SESIBSENY
NIRRT
(EQURER) (2BeR) (RPM 6Q)
oR
o9
O

QEIRI/EQIQ (2 268) :

AeE0IQ6 asadl

0. 9Q2IRAIPEs OR 2R FRQG1ER KPR @l |

9. G86 | ISR RR0ER 6QUGR ARE S AIsEk ANISIR BIQ 90RO 268 & 9 IR
I8 @RI V6 IR @G 616118 GR @RI @l |

QABRISTA RGN IRER QIR @ |

dIeRIg @M (Parallax Error) M21QIQ RI6l @61 Q Qiclea Oa6d 62610 @ |
QBRIGER IR (current) JLI2 FIQURPY 2| IR 621 @l |

AR O, OINAIR 6FER 60 @R ZRRIR Sl | 9FRI QG| IR 2IJe (SR SEaREIER)
deQi@dl |

o P X 3

PmIm :
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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:
S1. No. Apparatus Range Quantity Remark

01 Voltmeter (0-300) V 1
02 Ammeter (0-3)A 1
03 Rheostat 10002, 20002 2
04 Tachometer (0-1500) Rpm 1
05 Connecting Wire 4mm As per req.

MACHINE SPECIFICATION:

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

CIRCUIT DIAGRAM:
L F A
2 ] ? | ]
.,  DPsT o
I|
o i
||
220V D.C ::
||
R4
—00——
L2 FUSE
D.C MOTOR D.C SEPARATELY EXCITED GEMERATOR

Fig. 1. Open Circuit Characteristics (O.C.C) of D.C Shunt Generator When Separately Excited

[19]
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THEORY:

Open circuit characteristic curve shows the relation between the generatorE.m.fat no-
load (E ) & the field current (1) 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
selfexcited.

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.

PoIN PZ

Generated Em.f=———=— X oN
s04 804

PZ
For a given generator the quantities (ﬁ) are constant

Generated E.m.fer @N

Thus the generated E.m.fin 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 3/4™ of rated speed:
SLNo. | 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. Thenstart the D.C shunt motor with the help ofthree point starter.

[20]
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4. Runthe 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% ofrated value)
6. Reduce gradually the generator field current to zero .
7. Repeat step 4, 5 & 6 for 3/4" of rated speed.
8.  After finish the experiment switch offthe supply.
PRECAUTION:
1. Allconnections 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 theostat 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’ttouch 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:

I.

XN R WD

Plot the no-load saturation for both cases and explain why different values of voltages and
obtained particular excitation.

Plot the graph of open ckt. Voltage Vs Speed or constant excitation.

What is meant by ‘residual magnetism’

Why does the curve for ascending value coincide?

Determine approximately what proportional of total field mmf'is require for the gap

Why can a generator not operated at greatly reduced speed if normally voltage is required.
What is critical speed and critical resistance

State the condition for voltage buildup in a dc shunt generator.

[21]
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AAS] - AN
AQNJEIRN @AY -

AR, R QERGC (Separately Excited) 626@ (DC shunt Generator)Q 66IQ
G 6@5E (open circuit characteristic) QI @QQ! |

QRN :
QR QINER ARG BRERERTR 6RIBRIC EFTWEPR FIEIQ I 6REPERASRR
G0Q0d 680 IG5 6610Q |

66100 AfRQE :-
. 94 616 (TIRFERR) : 3KW, 220V, 12.5A, 1450 rpm

0.
©.4. 98 6RER6QE'R : 2.5KW, 220V, 10.5A, 1500 rpm

A9)BL9)

dIQgia1L] QdaE] < -

Q@ el QARG AQARQ AR elalal
oe 2ifex (6.4.) (O-N)A oe
09 sQIRfoa (6.49.) (O-No0) V OR
oM QBRIG, 00 EB., 900 A 09
O% 69162115 (O.° Foo) o0
IR 46
o} EAFRIRN QIR ¥ A8 IQsiael AQI

Shl

L1

220VDC

D.C MOTOR D.C SEPARATELY EXCITED GENERATOR

oG 0 : QYR BIG6R ALITE 626m @.9. I 6REPEATAR 641IRI ARG 6§ (0.C.C.)

eQq

64ImI IRS 6FEANS G2 6RIG (E0)6Q 6@6P6RE'Q Q.81 CP. (EMF) \1&° da
5 650 A6QE (O6) FRIEQ ABIE 6Q6IN | 216 ORA1S 68l Al 691-6RIe QAR
PE BIA6R FRI RSIAN | Y2R RINER HRl I ARG AR AFY 6RERAITR TR
N2IQ 216 JI9es AR |
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O.C.C.

0@ IR G AAITIRR QUER 6RERATRR AR| 6MIG e° IR 6106Q IR IR A&
I 650 R604L B 6201 986 STIRIR 6RINETRER IRRER 6060 @6 JIS AQUN |

PoZN PZ
= — ¥ oN
604 604

QLY @A, =
(Generated EMF)
IR ST 6RERERSR el ARAIS (<= ) @97 9er. @ oN

604

V@O IR 6R6P6QC'RER IR 621RIR| R.IALNCSP. Y, [ 6Im G° 616 996 QRUIAWE!
AR |

a&@e -

R. 946 5@ QB TFELIC AR |

9. 6AISQ 698 ABRICR A6 I6 QB AR T6Q, YR NER AEARE 6REPEASR

680 601650338 GRRER 900 §E6a Q1] | 67IGR. 6CIGNIS Aie DPST 40, Q9

@ |

BI'J6Q 66 N4 [T AIRIUEeR 6.8, A< 6716 2R AeQ |

6AICR 685G QBRIGH UK UER TIPRY AR 6.9, 6REPEACAR 2IRG FIGER 6AITR

ORI |

8. 606RERCR GBRITE UER UER SRR ASKIA Z56Q Q8 @8 (IRILR gRUR © 90%)
2IFCR IG° ERIRGTICR Q&R UIe @2ig |

9. UBRQUER EREPERC'R 686 REQER SRUR 219 ¥R |

9. JRAIY, %, 9qI00Ra0q JIQRI& N/Y 65 22 |

M. IOy 696 JIRQ| J6Q Ino @9 @2 |

x 3

Ai6Q 8¢ | IR GRS :

Ja 616 QIR :
260N 6RARES'S QQUEe QI 68360
Qe PG| L
(6QURER) V (2lEeR) A (RPM 6Q)
0e
09
o
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QQ 6Q6 AR :
2BHOR 6QURETHR
(6QURER) V

4o 9JQIe oG
2IFER) A (RPM 6Q)

)

¢

¢! Gl

—~

oR

o9

O

Aeao! :

0. AAYPELC ABIRIIER AP162Q1 AGF |

9. &8e [ 2I5e6e 2ol ISNaG QIR FEARIER JIg @ 6201 AR 6QISIS IR, 2.
AR Q2 |

6QIGIE1 SR @GR 1 99e, IG6aRI G5 8 GBRIS §F Sl 660 46 aeQ |

AEQER JLQI AFNEQ AU 623 QCR 21 |

QABRIS 69R YRIDG FEQE 6ANRFR QG AR KA QOB Q6% |

AR STR IR e gde 6680 U @] @12, OF9! 6131 Ne° 2Ige J8] (6aam
LA Al

0 P X 3

oad :

2IG@ Y& QU2 6 690 FaT QIR AQUTE |

26RO | AEAIT

0. QRY 6806Q 6R-AIPARERIR IF FRQ 6X CRAINCSAR IRY B IG* PER AERRR|
@O@ Q19 99 |

9. UGS 06 926 20919 gRead 688 UGk 68 2lIF] e° 2R fnY odg

aqQ |

6S1IRI ckt. ERIREE'R PIF1 616 @R IR AERNRIR FIF IS @ |

2B QRGNS QIR @8l QB IKIN |

2I6RI21 IRY JIR ) RIA6 6AREHN ?

IR IR 661IS' 686 mmf Q 1K 6066 AAIRAIGR 2Iede 0121 3d0 4T |

Q6 ARINEIBE 6AMEE'R QIR 29 606Q@ & 6RERERTR Q26 AF FIH6R Rlaa

AQIRG 62N @D |

ROR IR 6Q6 G° YO @81 ?

C. 99 6.9. 94 606060506 6RNES'R B IR 0R Q91 |

0 v ® X3

—
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AAE! - N
JAQNIEIR AERE :

696G NG IRESE, (Separately Excited) 64 A 6@6@6R6'R (DC shunt Genera-
tor) Q 681l AaS §6818G| (open circuit characteristic, 0.C.C.) AR |

JAQIERQ FORQ :
QR 6RISER (No load) 39 A€ 6RE6RERCAR FETTG| R |

Machine Q QIR :-
@9 A4 6AIG'Q : N&.Gl., 990 6., 9.8, 66 - 0¥ 8O (UL o)
(3KW, 220V, 12.5A, 1450 rpm)
09 A4 6QERERETR : 9.8 @.3l., 990 6@IR, RO.8 9,66 - ©8O0)
(2.5KW, 220V, 10.5A, 1500 rpm)

QAR KO | IR : -

Qe Tl [ QOR8] [ RN SR AR AQENIE] QUARI
0] AdIfiea (6.9./DC) (O-M8 )9 0]5
09 QIRFTR (6.9./DC) | (O-NOO) QIR OR
~ 00 GB., &4
oM QBRIS (Rheostat 09
%S (Rheostat) 900 G., N.9
o% SIeRIFeR (o-ggooo) o0
(618 A IR O]) SRR
O% eLIQ IR ¥ A 660 QORI
aqQe erq - A

Shl

L1

220VD.C

220vD.C

L2

D.C MOTOR D.C SEPARATELY EXCITED GENERATOR

PG Q : 26l AUQER QRIEE 626m GIAL 6RERERTAR 6SIRI RS F6SINE]
lalals [N

64lIml ARG G6SI80| 2R68 6REPERER &1 6@18 (No load) @M. (EMF)
2IQ 680 @6a, (field current) QEEQR BLUEGERER @ 616 I Al | QI2I6R 6@1 6RIG,
6996990 @@ (No load saturation curve) @21KNG |

[25]



J6LlIeSImI F6@dim| / LABORATORY MANUAL

69, IQI6S3,626@ & F66INB| AL AAIR Q62T |
(0.C.C.) 8.2.3. G65I80! AR @RIQIR AT 6RERERTAER TR 6RIG 6ARad o
CIGEQ 6REREAC'R BRIRESR. 2RG! ZRG! 688 @EQEER AN |

. PoZN . E N

6RERRUCTE QNP =~ = X0
(Gefirated EMF) i (E)

GJ6G PR 6REREACR RIS \so4/ PIRQDER (constant)

606060659 @.ge . ¥ ON

692R RIGI 6REPERETY, RN NF. 686G [ 6dIR 2lQ 61F QISP ARG |

QAR SR -

0. dRYY G ARCIER Gl Al O 2R FIRQPIER @GP, |

9. 6AIQ P ABVIS, g 6AVCRE'R IQIES'R, (Separately Excited) 6R6@EQ5'Q &

PRELIECRAB GRURERER QR @A UIRER QYR | O1RIER &.0.42.6'. (DPST) 6@

YRS AR 6AISQ 6@ AN QR |

QIR I6Q TP L VIS (3-point starter)Q 671IS'Q 66 AREQL. |

Y. 946660605 6@ 6QESE CIG6Q QRIAI LRS! & 6FISQR PR QABRIC, 66 QLR
A% 62Q! |

8. 6REPEQCR TR EBHIS 6@ F0Q QR B! 6QCH, BR UK UER AL IR AQ AR
2R 6RIRFSR QPP R |

9. QIQUER EREREACR 6B PEQE R UK UK T 0@ 2R, |

9. JNY AR UEQ 69 AN QL @QP |

=)

QG € : g 616 AR

Qe re| 2PN EQRES'E e ol
(EQURER) (2BeR) (RPM 6Q)
oR
o9
O
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ARQEN 9 : QQ 6Q6 AN

Qe cre| 2PN EURES'E AN ol
(EQURER) (2BeR) (RPM 6Q)
oR
o9
O

SEIRI [ @QIQ (94 268) :-

Aoaeled Qe

0. 990 ARsn 0f 2R ARQEIER KeR @l |

9. 65QUER REE On aQ AL aIfl SIS [ J8SR RRCIRR |81'J6e GG 6QIGIE]
an feQIe @l |

7. QU6 6QIGI4 SR ARAIR AR ABRITR Q161 OR 69 606 fQRIR @dll 16021 & 99,
- PR IAS QG 2R 2P| 6 - 2sFon ARG RIS |

¥, Jdiemlq @m (Parallax Error) g2 46 @m (zero position error) N@IQIQ RI6 @6 @
Aleg Oaed 6asi@Ia @l |

8. QBRISER 2RIK (current) JRI2 GIQUIRPL 2RI 1R 621 @l |

9. ARSI, VNI EFERER Pln 8RR IR Al 197 QS 2IR IR (HIR SEaRENISR)
JdeQi@dl |

Pmim :
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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-DA 1
03 Rheostat 350€2,4.5A;750Q), 1.5A 2
04 CR.O 500 MHz 1
05 C.R.O. chord 1:1,1:10 2
06 Capacitor 35 uF 1
07 Connecting wire As per req.
MACHINE SPECIFICATION:

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

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

CIRCUIT DIAGRAM:

A.CSUPPLY W\

1
1@ 220 V 50 H, |: C) J— @TO CRO
1
\

TO
CRO

Fig. 1. B-H Curve
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THEORY:

v

Calculated current =

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¢ H.dB

volt

Peak to peak reading of output voltage x
division

x multiplying factor

202
v

ms

standard resistance

Calculated voltage - Actual Voltage

Yo error in voltage = Actual Voltage X 100
) Calculated current - Actual Current
% error in Current = Actual Current X 100
TABULATION:
Volta.ge Current % error
SL N P Reading Reading
. No.
Voltages | voltmeter | CR.O | Ammeter | C.R.O Voltage Current
Reading Reading Reading | Reading Reading Reading
01
02
03

[29]




J6LlIeSImI F6@dim| / LABORATORY MANUAL

PROCEDURE:

Sl A o

Connect the circuit as shown in figure.

Increase supply voltage gradually by changing Variac.

Take the reading of ammeter and voltmeter.

Increase supply voltage to suitable value at 180v and 200v.
Enter the reading in observation table shown.

Trace B-H curve and waveform of Voltage & current from CRO
Also Calculate the % of error of voltage & current

After finish the experiment switch off the supply.

SAMPLE CALCULATION: (ifany)

PRECAUTION:

1. Allconnections 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’ttouch live terminals & were leather shoe & also were apron (For Girls only).
CONCLUSION:
DISCUSSION/REPORTS:

1. What are the different types of materials?

2. Whatare 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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AGUNE| - ¥
AN QA

6.0 AR RIOR @RQ! |
QBN :

96 AP QARSI e° 2IQ QARAIRRE 2I0aE QR |

67186 GER Q4 :-
SIRTPAR : 1KVA (1:1), 50Hz, 4A
QAR (263 SIQTPEIR) : I/P = 240, O/P = (0-270)V, P6QQ = 50Hz
AGRIS 6RIS = 10A
CRO : Q2R QUIERM
UIQIRIY RARNE] 2~

Qfe ol QAR AQAR AR QY
OoR ERQIRFTR (¥Q) | (O-NOO) 6QIR, 09
09 Aoq («Q) (O-°)9 o]
o qesie NGO BLe., ¥ .84 09
980 B2€|., ©.8
@)1 Q.21Q.8. $.00 MHz ov
08 3.2IQ.8. 99 R:Q,Q:Q0 09
09 MG | nepF, ArsaicrRIg OR
09 eI QR ¥ 4.6, IQsiael AQI
AQe 6.
DPST FUSE
! — O — |
10 220 V 50 H, :E —— | v JTOCRO
‘:_c SUPPLY E: G) <:> —
7
LINK T T E
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eQq

SIRCPIIR NG 2RUIRY 65QUGR 6FP0R 6RIQFFR QBR 1&* HRIR FARIER QRA1Y
D626932 6268 9@ RaIdaoR |

QfRIL 26R6QAq :
2R QRA1IY @R (H) J86Q QARIRRE 6dee FRIR deQ (B) @ GRa QU6
QIS RRQUAIRE |

Permittivity :
2IR 692 Gl QIRER QUG KRUVIRE JILIRIR QRN 688 IR J6R 1k
QAN AIFGIER QREIN |

60130 :
298 R AIRRdIA 6JIEA| JIRl 2IQ9NR QA SR Ine 60066 Q21N |

269649 689 :
216 QRAITRAEIR © 0F FRIFER QA 6RIRER &6 62IRAQ 606 an AGAUQ
P69 | QRAIRAS! 66115~ 22 OR6R 621RARI 67116 @I |

W=Al¢ H.dB
BRIRESR (2619, ) =(OLIar ERREERR 818 SR Q0 X 60IR65H/ GNP X GIeRIaR) 6qR (9 9 )
QR @RAVRIR REQE = V_rms/AlIpe JG6QUR
BRIRES'S % @6 = (991 RQIIRAQ! 6RIRETH - JRG 6RANESR)/ Iae 6QIRESH X €00

ORGER % 96 = (AP AQULIRRI FEQE - IQG 6RIRNETR)/ IS 6QANESH X € OO

daql

0. O@6Q6adINRIQl IR AR FEIC faQ |

9. RN RGP ARG UK UK 6AIGIS 6RIRNESR QF @G |

N.  AFCR I RN QG° H2g |

. IOV & 900V 6 Qe Inie 6AIGIE 6QIRESE QF a@ag |
8. 626lCIRdQl ARSI AIQEIER JOL T6QS AeQ |
9. CROQEQINESR, @6QE Io° B-H R Q@Ig |
9. 6RMESH I AL Q6 % kI GIEIR| @R |
M. JQSE QAL 62Q1 J6Q 6LIGIE @8 @R |
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AN6QVE | IRR IR :
EQUEmEN @O % a8

i or RIS JO@ JO@

TN | ceisqe, [feinfice |28, | 2fide |23, | 6Qene | aea

doP o o doP o o

OoR

09

oM

QAR GER : (AG &AD

ASRQ! :

. 9Ag Iredicl ABIRINER §1RS 6291 O3 |

9. &8e [ 215Q6e ol JESAR QeI FEEEEe QI8 @ 6201 AR 6QICIE YRS, 2R,
AR @ |

QBRIG 6 194 GO P80 @ |

8IS Gl FAQI JaE IG6Qk 57 Se4 §56Q Q61Q |

AEQER JLQI AFNEQ AU 623 QCR 21 |

QABRIS 69R JOIRG FAUG BIR IRUIFR 250 fRC QOO Q6% |

AR STRING 2T 0Q PI@ | 9F91 IG* DR 6131 (6aeR SAFleR i) 88 |

0 v ® X3

<
/Y

D)

26RO | AEAIT

0. QLY IR NN @8l ?

9. QQUQ IR QA& AIAL @8l ?

M. AS-QRG1Y AFGN B-H e 2R, QU @Qg ?
Y. @06 0R8 00w’ QU AR 6ANGIR 264 |
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AGUNE| - ¥
ANNIEIR (R AR :
G0 AQ JPQIR 268 |
ANV FIORQ :
6015 1RA QRIS G4 2IR QRMI @R, FIPIR RIF |

QAR KO | QYRR -

Qe el [ QOR8] [ 2RI SR AR AQENIE] QUL
OoR EQURFTR (¥Q) (O-NOO) 6QUR, 09
o9 Ao (N9) (O-°)\ OR
om 3686 (Rheostat) | 12O B, B8 9
980 B€|., .8
o 4.21Q.68. 800 6616196 oR
08 3.2IQ.8. 99 R:Q,Q:R0 09
09 60dIATR NS AIRERIFINIE, oR
o) eLIQ IR ¥ A 660 QORI
6090 QYR :-
SIRPAR : © 62EN, 80 2, ¥
6QA2IR, (26G G IRCPER) : QPGS = 98O 69l.
2IRGCYS, = (0-990)6%.
ERIE @6QL = O
lalals [N

SRR 2R ARG 63U, 6790 68I1R ABAIR 2R APINIR, AT QR
Q6 @26 QRIS |
QRAIY 626R6QAA :

QIR 2 62Rl & 60 QAL QR (H), aa1d 408 (B) B, HQ J68 J9Ql |
Retentivity (QR&19 Q6| Q61QIQ SIFIG) - QARG 688 IORIVER
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AR €rg :

19 220V 50 H,
AC SUPPLY

= e 191

L

Q&G PY 0. B-HQQ .
CRO

QAR 8 6@ G1216@ Retentivity @21ANT |

60130 :

ARQI QAL IS 66 AR AT QIR QA1 9@ 66 6@IT6E QRIS |
269609 680 -

66’ ARRER QRAIRNEIR Q2| 6016 60 9@ &irl 624, 6261 @ 658 @8l 964 |
G566 ARERER 620 QAARQSR @I W=Al$ H.dB

6RIMESR (AR .) = TR IR 6RRESR X %X QeI 6raR

iaaal
1ER
SO @EQL = 6QIREER, (AR,
70 OM (6QIRESR) = 29IQ 6AUREER, - 2UIR ERARESR, 0
(2210 @604) 29m 60I6R8 X 8OO
% am (@6eq) = 29Q AR - LAM@ERE |
IR PO
QIR :
SQUEmEn, RO 9% on
- 33 2N Qe T
afa e, | P . .
TN | ceisqe, [feinfice |28, | 2fide |23, | 6Qene | aea
QEeR | QO | Qe | Qo | QR | Q9]
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R KRG -

9 s X 30

AR IRV PG 2RQIER B1Q QY1 624 |

QIR QORIR @R AN EQUERR. 6@ U UER @1 62Q |
ERIRFSQ 2R AIFTR Q& P2l 62 |

AYN BRQURESR. 66 T O 2l 900 6Ll 6 ARl 62Q |
328 @ BH @@, 6QIRE5'R. 2R @694 006°a @2 @199 |
A QO AlIpe AIQENER EREIE. |

ERIRES'H 2R REQLRQ YRR SICRQ| QI2IQ QR |

JOS QORI I6Q AN QL QP |

IRl | @@ (94 26.) :-

< —_
QAeRCI/@6 Q6 :

0o P X 300

AQ PR AIpsa O 2R FIRQGER K26 |

S8 | 9986 QIR 606 & AEQIR 86 AN 9RQ 210 21 FQ@. |
QABRIGR IR, FIRER QL. |

AN 2R RQIQ 2ICIR 6RRNUELR RISl OR| 69 60K KQR, |

JIRIRIQ YMED QIR RIS FT'RR @6l 6@ O 64 66, |

QABRIGR @R, BIQ UIR URR. RN RIR @QP |

FRl B 6@ PR 80 2R 99191 96|, AR, (HIR Seamace) d9e |

o\

PmIm :
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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:
S1. No. Apparatus Range Quantity Remark
01 1 @ Voltmeter (A.C.) (0-300)V 1
02 1 Ammeter (A.C.) (0-15A 1
03 Wattmeter (UPF) 230V, 20A, 50Hz 1
04 Stop watch
05 Connecting Wire As per req.
06 Load Box 250V, 10KW 1
MACHINE SPECIFICATION:
Energy Meter: 250 V (A.C.), 12.5 A, 50Hz,
1KWh=800n

Load Box: 250V, 10 KW

CIRCUIT DIAGRAM :
(&)
DPST FUSE
g 3
16220V50H, 1! §§
AL SUPPLY :. 2 &
i) (:' )
+ 7 mpa— 55
LINK ( [/

Fig. 1. SINGLE PHASE ENERGY METER
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THEORY:
Short run test is for checking meter constant error.
Long period dial test is for checking registers mechanism error.

Indicated value - True value

% Error = X 100
True value
TABULATION:
Short Run Test
Supply Wattmeter . Indicated | % error
SL. No.| Voltage Cl;::nt Reading IILOIV;:; I::I: TrMueCV(a;;)ue IR Nol.o; ValueM.C | Y-X X 100
) W) . . evolution| W) X
01
02
03
04
05
06
Long Period Dial Test
Supply Current Wattmeter Initial Final
SI. No. Voltage InA Reading Reading Reading |Timeinsec.| % error
V) n in watt (KWH) (KWH)
01
02
03
04
05
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PROCEDURE:

I.
2.

10.
I1.

12.

13.

The circuit was connected as per the circuit diagram shown in the figure.

In short run test, for different load conditions (25%, 50%, 75% ofrated load) the number of
revolutions of the disc was counted during 60 seconds & then error in meter constant was
calculated for Short run test.

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.
After finishing the experiment switch offthe supply.

Note the specifications of the energy meter as given on its name plate.

Select suitable ranges of the ammeter and voltmeter such that energy meter can be tested
over its complete range.

Connect the circuit as shown in the diagram.

Before switching on the supply, ensure that the loading rheostat switches (all) are open.
Note down the initial reading ofthe energy meter.

Set the desired load by selecting a suitable combination of Switches on the loading rheostat.
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.
Measure the time (T) for (N) revolutions (say 20 revolutions) switch off the stopwatch
immediately. Switch off the supply.

By adjusting the loading BOX take 8 to 10 sets ofreadings covering the full current range of

the energy meter and tabulate the observation as in table.

SAMPLE CALCULATION:(Ifany)

PRECAUTION:
1. Allconnections 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 Gitls only).

[39]



J6LlIeSImI F6@dim| / LABORATORY MANUAL

CONCLUSION:

DISCUSSION/REPORTS

I.

© N0k

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.

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.

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

State whether the meter reading is effect by a fluctuation to the supply.

What is meant by calibration of the energy meter?

What is the standard used for calibration of energy meter.

How does an induction type energy meter work

What is the disadvantage of direct load method ?
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aA[él - 8
AUV Y

Qo ARS BRI QIR TP 6TPR IPHFITAR RINEQIR |
QBREN :

L 0@ NS e PIRIRIE BN NS @6 JRQARSIR 6RIFER © 6P §I1F
ACon ARG @Rl |

6030 AERRRE :-
1@ 8@ : 250V(A.C.), 12.5A, 50Hz, 1KWh = 800n
ERIB QI : 250V, T0KW

dIQgN1L] QdaE] < -

Q@ el QARG AQAR AR QY
OR  |R6LrR6QIQFieR (MQ)[ (O-No0)V 09
o9 R6Cre 2Ifigq (WQ) (O-08)A 0]
oM BIAQ (UPF) | 9NOV, 9OA, 50 Hz oR
¥ RAGI e
o} 6AIG IR ¥ 8.4, QAR ALY
o} ERIG QI 980V, R OKW e
AQe 6. Mo e Sk g e S €
) I LR N () B
DPST  fusE \ ¢ 5 ; P : /Trfn‘% ;
( ‘\ ;’ hd t’

! LN L t é%é
16220V 50 H, b - R S5 K
@A.csuppw EE/ Q) §§ g

— e %3

LINK [((r

GQR. REFR 81 FITQ
foq dael 1% AR . Q@ A1
QIR IRIQ GINR ARSI 6QFYa JRAIG I alel

%Q%6 = ((902 gRY - AFRY)/ (284 gRY)) X R OO
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ANI6@ S [ IR IR : -

Y Q@ AN : -

ofie | 6216161 | 2IF6Q |GIGFTR| AIGIR | Y (A ARyl gde | 900 | % 9F
el [6@I6RR | F6ad | Q0@ |KW 6@ [s6ngea| M-C (X) [ cray | amy |(XIX100

¥

QEQI GEIR1 : (23 2IN)

QIR IRIR BNR ARSI 9 :-

e | 621618 [ 2I16Q | 6RIG (BISFTR AOR [JINAR AOR|6SI8 0| AY | % QF
el [ERUERER| F6Q& [(KBIS)|  BIT6R (Kwh) (Kwh)  |ecengsa

Q

9

QEQI GEIR1 : (23 2IN)

AR :

0. QY IrEIo IBIRIRER SR 6201 QGG |

9. d8e | aeol 9diSed QIal TP JIE @ 6291 Adie 661K IR0 2P 609,
Q@ |
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0 v ® X3

D)

QBRIG 6 194 GO P8 @ |

691616120 2Ip @GR | 9ae, IG6a kI §F |

AEQER JLQI AFNEQ AN 623 CR 21 |

9@ R 60 R0 R6RE 6AFIRPFR 6R6° 2GR HRQ GG Q6% |

AR CTRIR U9 AQQ PI@ | 9AQ1 6R101 Ye° IR (60em F2AIPR AIR) 30 |

<
/Y

26RO | AEAT

Q.

e P X3

J604YR 6806R Ja AN IQTIER FTQ YRR G619 @Qg I6YR 6526Q Joa e
JRIFR 0% LUAER Q6 IR @ Ie° TR Q8 FIFER OIRS @ UQ TIG6R PING &
U 61560 U4 6RIFEQ JQ AFIL ASIER JIY 8 FPRICPH 8R! 0Q |

20 IARESE FTQ IR FTQ8R Jat PRICPROIQ @F 29 606Q 9196 QIR Al 86
QISP @R |

LGSR Qg IR-T69 QIal ATR AI0Y YRIAs 29 P 6121 929 |

§1@ (50 @ IREQAR QIR @&l QRN ?

$1@ TR K INAIR JIn QUG FIPG &8l ?

6 QAR 9@ fc'q A0 a1 a6 ?

JOUS 6RIP IRGR AQQUI @81 ?
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aq8é - 8

AR @AQIR (IR AERYS) :
Jr@ 6P Q9@ ISR (Single Phase Energy Meter) 6a &l 6RIG6 (direct loading)
BRRRR| Q@ @16l (callibration).

AQIIRN AORQ :
R 6QR IQE 2R 2RP| 6@, AQG 6P| GPR 6Pe, AR FIR S0 M
QRIQ @I |

6090 QYR :-
Ge& A6 (Energy meter) : 980 6@l (M), © 9.8, 80 26
1 KWh=800n

QAR FAY | AAKRE]: -

QAR el | QIRQE] [ QR IQN SOY AR aQeIE QR
OR  |Q6P@ 6cra 6QIRFITR (MQ)| (O-NOO) 6QUR, OR
o9 dera 6ere 2IF9Q (¥9) (O-°8)9 0]
om BISFIS'R (UPF) 9MOeal., (UPF) o

90N, 8026
oY% SIRF 68 QA9 oe
Oo% JoIR I ¥ 88 6960 @RI
~ 980 6@l.,
oP Q@R @ (Load box) °08.6.
— =<
ALY rG | ARG G

v C 2;] 1
—— S R & %%é
waovan, o gﬁg
I S §§>
LINK (¢

Adice erg | QRE TP Q : 6CPQ 91a TR
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CYWMAL, -
R 6QR IR : FITQ ARAILR M AIJRIQ RIS |
R 6 TRG| : RN CARITEAR QM AIKRIR RIS |

ERIR A - AR AL 3 650
2IAR A

SI00Q| Qm =

indicated value - true value X 100
true value

6aR @QUAQ -

R. 6CQYoR JRVE PG ARQIBR BIR FAlIrsa O ZIQ FIRQLIER K92 |

9. @F6QR ANGIER ARG 2RE 6RIG RIG 606G Q GF @68 (revolution of the disc)
Qlea AIgR IR 1R JI6Q FIT'Q ARNIER YRR 2910 @8 6RSR |

M. 2RIP| 6QR IR GER Fcsa €8 fPG 6RIG 6QRAR! J62RI 2la 6818 AIJER
(initial & final reading) 6@ G |

¥. 0l J6Q §I8 Q210 @R 2R GI2I6a, JAR FId A6 YRR | FARR| EQREUR
BARIPRIR O Q2R KR |

8. QG JdieRl J6R AIREIER 6RYR 2R 659060 @Q AR |

% Error =

AIQEN © :- RF 6QR ARG
afe | 62I01¢l | 2I¥eR |BISFeR| AIBIR | Y | ARY| gde | 9oe | % 2F

S~

el [6@I6RR | F6ad | Q0@ |KW 6@ [s6agea| M-C (X) [ cray | amy |(XIX100

R

QAIQEN 9 :- 2RUR QR AN

e | 621618 [ 2IEQ | 6RIG (BISFTR AOR [JINAR AOR|6SI8 Q0| AT | % QF
el [ERUERER| 96 [(KBIS)|  BISER (Khw) (Khw)  |ecengsa

Q

9
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IRl | @@ (94 26.) :-

AR RI[@G esadll :

0. 49 AIREe O 2R FIRQGER REIR @l |

9. d9@ | ISR aeelne 66QIG6 OG0 dI6e IRISIQ SR ReQIR OF 268 & IR
I8 @R GQUG. 616181 6l @RI @l |

M. QBRIGR 2R 6RRIIR @16l SREQ dAIQ @l |

Y. dIRIg QR (Parallax Error) 6@ QIR RIsl fE0R 610 iRt O 69 6a¢1Q1R
@l |

8. @RISR (Live terminal), SRQIQ 6196 66 @10 8RR IR Sl | AP O IR 0.
(Apron) (6l SEaRAIBE ) ARl @l |

FmIrm :
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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:

S1. No. Apparatus Range Quantity Remarks
01 Voltmeter(A.C) 0-300V 01
02 Ammeter(A.C) 0-1A 01
03 Wattmeter (LPF) 115V,2.5A,75W 01
04 Connecting wire 4mm As per required
MACHINE SPECIFICATION:
Fluorescent Lamp: 230V (A.C.), 40W, 50Hz, Cos ¥=0.5
Choke= (BP 136/140) LPF 1
|
CIRCUIT DIAGRAM: \ " sTarTer
E c |
AT | s |
o
DPST  FusEe V¢ S
a_ . ’
i ’ o A A
ravms o e @ -
ko :
LINK r

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

THEORY:
Power=VIcos @

Cos @=Power/VI

MATHEMATICALFORMULA:
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TABULATION:

SL.No. Line Current (A) | Line Voltage (V) Power in watt Power factor

01

02

03

04

05

06

PROCEDURE:

I.

2.
3.
4

At first connections were made as per the given circuit diagram.

The voltage is varied through the single phase variac till the lamp glows and the voltage is noted.
Then the voltage is increased and the current values are noted for different voltage values.

The cut off voltage & cut-off current were noted & from the values of different instruments the
power factor is calculated.

After finishing the experiment switch offthe supply.

SAMPLE CALCULATION: (ifany)

PRECAUTION:

1. Allconnections 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. Whydoes 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 studythe 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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AoUVE - 9

AUV QJY
BLIERQUELE QYRR Slae(Q AId @QQ! |

weawel
B I6QUELE QYR 2ILHBRNS LELIG] RIS SIG IG° SR IR SR @QQ! |

66180 GHRaQd ;-
ECPIBRICIEL RYIF : 230 (A.C.), 40W, 50Hz, Cos @=0.5
6016 = (BP 136/140) LPF

dIQgiR1L] Q6] < -

afe el QAR 9]ala[ A& oAl
OoR EQURFTR (¥Q) (O-NOO) 6QUR, OR
09 2lIioq (M9) (O-°)9 oR
oM BISATR (MR.G.er.) ReBY, 0]
A A 9.8A, 98W
o QSRR
oY eAI0 QIR
8 €If] 2QQAIER
A2 6%
\ STARTER

~
— ’ \
- \
A T v
_ ' \
|' (L1 W l.
' i
DPST FUSE V€ /
. b S K
~ .
_f_/': —_—0— hes -

[ o LTI P

16 220V 50 H:

i ¢
o : v )
i Variac
ALCSUPPLY : i K-_ -

LINK ;

OCTTR——

PG 0 : BLIERUEAEL RYIFIQ S1T IQ° e e AId |

eq -
i@ = VI Cos ©
Cos @ = i@ /VI
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Q9 -

Q.
9.

QeI6F HAUTRIAQI ARS 66 2RI6R P66 AR |
QUIB PRQI AR 6RIREER EPR 66 6RHIRIIR FIRIFBR IR QU |

M. GI'06R 6AREER Q8 GRIAN Y& G0Q EAREESR IRY IR AERE IRY ABRS!
QU |

Y. @G 2AFELAURCTHR 1o G-I @6QEL 6Q16 @QUAN G° JIBIQ PYIRR SKIR| @RI
QLY AURQEIR TRY S0 @QULIN |

8. JUSE QY 62Q1 JEQ 6LIGIE1 @ @QGY |

ANEQ S | QIRRIRNE! :

R T | RRE FERE | RARD EARESTR BIS6R §I& dIgIQ CPYIRR

V| | X| 3|0 |

QEQI GEIR1 : (23 2IN)

<
doael @

Q.

9.

P9 PELI6 ABTANER G'1RS 6201 QOF |
3@ | Qee JSSaa Qe TEAICEER QI8 @ 6201 AR 6QI6IK IR0 20 AeQ
Q@ |

N. HH0 @ 64 QIRIe SR JG6Q 2R 620& |

¥. f6Qee dPQl A6 IR 626 25R N2Ig |

8. QAR FRINGR 95 AeQ P12, OF9! 60161 NG 2I0e it (68Qm RRIAIPR JIa)
JeQ |

oad :

2IG@ Y& QU2 6 606 FaT QIR AQUTE |

o
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2ERIOP! | AEAT

0. 6RIQ QMRS @Sl ?

9. WSQR QA @ 'Sl ?

TN YR AR ANLER VSRR Q1210 AAGIICIER @ '¢162Q ?

¥, JdIBIR PIRR 90 @8R! dIR ZIDE & '8 @6 ?

8. GYQ ORI ANT6R 6QIR RIER CIRA 2 ?

QPRI :

0. RN QUQLIQ 6 G4 6720Q 683 (Ficld) 2R 26FER (Armature) IFEQR
(Resistance) C115Q! |

9. &3 a4 67IGRR 2IEFOR 6AIRET'R, IR PR QR I (Field flux) IGQ6R @&
QG PIRE @R |

M.  (Separately excited) &3 A€ 6@ER6QE'R (DC shunt Generator) R 6611 IEQTE F6SISG|
(Opern circuit characteristic, 0.C.C.) JIQQ! |

Y. GY0AQUPQIR 2RSS |

8. JePRECR QM FASQ (Single phase energymeter) @ QI 6RIGEP (direct loading) 60 @@
Q2RI @QQI(Calibration) |

D. LUK (floroscent) IR SI@ 3 SRR Ie AN AR |
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AoUVE - 9

AR @AQIR (IR AERYS) :
QERINER VIBIQ 2R ABIR 6PaR AIGE! |
AQIIRN AORQ :
QRRINCR VR BIQ RPAIQ TSl IR ABIR, VIBIQ 6LaR SR @RI,

6090 QYR :-
QIRRIRE (Fluorescent tube) : 9NO 6@l (@), ¥O BIS, 80 26
AGRETRR :  (cos@)=0.5

2IReQs. = (0-9 90)6Ql.
661@ (Choke) : (BP 136/140) LPF

QAR KO | YRR : -

QAR el | QIRQE] [ QR IQN SOY AR aQeIE QR
OoR EQURFTR (¥Q) (O-NOO) 6QUR, OR
09 AIAeR (¥Q) (O-°)\ o
oM BISATR (MR.G.er.) Res e, 0]
9.8, 984Gl
o% oLIQ IR ¥ A 660 QORI
— =<
ALY rG | ARG G
)
\ STARTER
EN— :
~ M,I»:;r(‘-;j:}“‘\"‘\‘ “ FLOURESENT LAMP
DP:‘:T FUSE %’;
j_/il — 00— PR r 4 r
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4 ma— 2
LINK i
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PG 0 : BLIERUEAEL RYIFIQ S1B IQ° e A |
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e :-
dIIr = VI cosgi
COos@a = j_@” 2
VI
R KRG -

Q. 6QQUER URCE S 2RdIER SIR FIREa O 2Iig IRQSIER Q99 |

9. JeP@ 6CPR 60GRIIR, (Single phase variac) Q 6QIRESE QRN @R TR ARG
PRI 2R EANESH QG 6RGD |

7. BT 6ANEEH 66 Q653 6ANETR 07 FPAR IR HERSL, 6ARCSA. 2R ABIR
dQ 6QURESR. RIE AIIR 2R AETER 6REIE |

¥. BRINESH MEAR A8 @GP RINESH 2R RSP A6QE AIJaR 9Q 816" RIG AIBIR
IR ERER, |

8. QO JdIaRl J6Q QL KR |

Q€N Q.

SFA | ARRAERE | AINR EANCTR. BIS6R §1& B CPUIRR

V| % | X |3
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2AIQ §QIQ, [ Q18IR] :-

AR RI[@G esadll :
0. dQeRfIess On IR fIRQEER KR @2 |

9. d9@ | 08SR Qeolae 659UGR Qe AItEk JRISIR 21 AR 06 268 & QI
I8 @R AQUG. 61618 SR @RI @l |

Qem A8 AR Q. (Range) 6061 R6QE IR 62QIR @ |

Y. JRIRG @R (Parallax Error), §9 96 @M 6& 99 1QIQ KI5 fceR @6 O 69 6041
@l |

8. Ga@l GIR (Live terminals), AR 6500 6@ QIR 8RRIR @l | OFZ Q1 2R
2R (Apron)sliR GeaRAIBE JQAIQ @l |

PmIrm :

[ 54]



