Electrical Machines-l Lab

LIST OF EXPERIMENTS

Dept. of EEE

SNo Name of the experiment Date Signature
Magnetization Characteristics of DC shunt
1 Generator. Determination of critical field
resistance and Critical speed.
5 Load test on DC shunt Generator.
Determination of Characteristics
Brake test on DC Shunt motor.
3 N
Determination of Performance curves
Load test on DC compound generator.
4. - -
Determination of characteristics
Hopkinson’s test on DC shunt Machines.
5. . .
Predetermination of efficiency
6 Swinburne’s test and predetermination of
' efficiencies as generator and Motor
4 Speed controlling of DC shunt motor by Field
' and Armature control
8 Break test on DC compound motor.
' Determination of performance curves
9 Load test on DC series Generator. Determination
' of characteristics
10. Separation of losses in Dc shunt motor
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Exp No: Date:

MAGNETIZATION CHARACTERISTICS OF D.C. SHUNT °
GENERATOR

AIM: To obtain the Magnetization Characteristics ofCD5hunt Generator and to determine
its Critical field resistance & Critical speed.

APPARATUS REQUIRED:

S No Name of the equipment Type Range Quantiky
1 Voltmeter MC (0-300)V 1
2 Ammeter MC (0-10)A 1
3 Rheostat - 350Q/2A 1
4 Switch DPST - 1
5 Tachometer Analog - 1
THEORY :-

Magnetization Characteristics:

» The magnetization characteristics shows the reldi@ween the no load generated emf
in armature, EO and the field (or) exciting currénat a given fixed speed as shown in
model graph.

» These characteristics are also known as the Nodatagtation characteristics or Open
circuit characteristics. The shape of these chariatts is practically same for all
generators whether separately excited or self excit

» Due to the residual magnetism in the poles, sonfesegenerated even when If = 0
represented by OD. Hence, the curve starts aWttle up.

» The slight curvature, DE at the lower end is dumémnetic inertia. It is seen that the
first part of the curve, EC is practically straighhis is due to the fact that at low flux
densities, reluctance of iron path being neglig{diee to high permeability), total
reluctance is given by the air gap reluctance, Wwisaconstant. Hence, the flux and
consequentially the generated emf are directly gniagnal to the exciting current.

» However at high flux densities, where u is smatinipath reluctance becomes
appreciable and straight relation, CF between Eolfamo longer holds good, i.e.,



saturation of poles start.

Critical resistance:

> Itis that maximum value of the field resistandegwe which the machine fails to excite
i.e. there will be no build up of the voltage

> This resistance corresponds to the straight-lirgtipo of the magnetization
characteristic because the magnetic circuit doesffer any appreciable reluctance to
the magnetic flux

Critical speed:

» ltis that speed for which the given shunt fieldiseance will represent critical field

resistance
(OR)
» Itis that minimum value of the speed of the maetbelow which the machine fails to
excite.
PROCEDURE:

1.Connect the circuit as per the circuit diagram.
2. Initially the starter must be in OFF .

3. The Field rheostat of the motor is in minimunsigion& the generator is in maximum
position.

4. 220V DC supply is applied by closing the DPSTtchw.
5. The DC motor is started slowly with the staeted brought to the rated speed.

6.The voltmeter readings at the zero field curremioted down. The field current is
increased uniformly in steps by changing the pasitf the field rheostat.

7. Gradually reduce the field current of generatmt make it to zero finally by opening
SPST switch. and disconnect the D.C. Motor from2k@V D.C. Supply
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OBSERVATIONS:

S.nc Field current Armature Voltage
(1) Amp ( Eo) Volts

MODEL GRAPHS:

Armature
voltage, Eq

O
N

Field current, I —

CALCULATIONS:

TO FIND CRITICAL FIELD RESISTANCE:

Plot the magnetization curve

Draw the tangent such that it touches most ofitteat part of the curve.
This line is the Critical field resistance line.

The slope of the above line gives the Criticaldigdsistance.

hrownbhr

TO FIND CRITICAL SPEED:

1. Draw the constant field resistance line R
2. From point draw a line on to the Critical fielasigtance line. Now the Critical speed,
Nc = (AB /AC) xN, where N is the rated speed ofCDgenerator i.e., 1500 rpm.

PRECAUTIONS:

1. The field rheostat of the motor must be kept inimim & for the generator in
maximum positions before switching on the D.C. sypp

2. Ensure that the starter arm is at extreme lefttiposi

3. Avoid loose connections

4. Note down the readings from the meters without@amallax error

RESULT:
Critical field resistance = abhm Critical speed = rpm
Exp No: Date:



LOAD CHARACTERISTICS OF A DC SHUNT GENERATOR

AIM: To determine the internal and external charactesisif dc shunt generator
by performing a load test.

APPARATUS REQUIRED:

S .No Name of the equipment Type Range Quanti)ty
1 voltmeter MC (0-300)V 2
2 Ammeter MC (0-10)A 2
3 Switch DPST - -
4 |Rheoste i 3500 /2A 1
5 Tachometer Analog ) 1
THEORY':

» Generator is run at rated speed and the field ouiseadjusted to give rated
Voltage at no load.

» DPST is closed and the load is gradually increassteps and the readings are recorded
at each step. A plot of terminal voltage &d load current IL with respect to the
particular value of field current If and speed givke external characteristic curves.

» The drop in voltage is due to Ra drop, reductiormaiin field flux due to armature
reaction and further reduction in If

» This test is applicable for two similar shunt miaels. The two machines are coupled
mechanically. One machine runs normally as a nmentdrdrives generator.

PROCEDURE:

=

Connect the circuit as per the circuit diagram.
. Close the DPST1 switch and start the motor withhisle of starter.
Adjust the field regulator of the motor till therggrator reaches it s rated speed.

w N

4. By adjusting the field regulator of the generatited voltage can be applied to the generator
at its terminals.

5. Apply the load gradually in steps by closing gwitch DPST2 and note down the readings of

the load current, terminal voltage and field cutr@iithe generator for every change in load.

6. Continue the above said procedure until the eremshows a reading of near to full load

current.

7. Then bring the rheostats to initial positions awitch off the supply



CIRCUIT DIAGRAM:
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OBSERVATIONS:

S.No Field Termina Load
current, | | voltage, \t current,

I

Armature
current, §

Generate emf,

Eq

MODEL CALCULATIONS:

Armature current = load current + field et

b=+l

Generated emf = terminal voltage + armatasistance drop

Eg= Vt + I aRa

MODEL GRAPHS:

AB drop in field current, BC Armature reactiorogr CD kRadrop

A

PRECAUTIONS:

1. The field rheostat of the motor must be kept inimimm & for the generator in
maximum positions before switching on the D.C. $ypp

2. Ensure that the starter arm is at extreme lefttiposi

3. Avoid loose connections

4. Note down the readings from the meters without@amallax error

RESULT

Exp No:

Date:




AlIM:

BRAKE TEST ON A D.C. SHUNT MOTOR

To obtain the Performance characteristics curves®fC. shunt motor by conducting
brake test on it.

APPARATUS REQUIRED:

S .No Name of the equipment Type Range Quantity,
1 Voltmeter MC (0-300)V 1
2 Ammeter MC (0-20)A 1
3 Rheostat - 35@/2A 1
4. Tachometer Analog - 1
THEORY:

> It is a simple method of testing low rating DC miagls and consists of applying a brake

>

YV V V V V

Y

to a water-cooled drum mounted on the motor shaft.

The four important characteristics curves of a 58unt Motor, namely, Torque, Speed,
Armature Current & efficiency, each plotted agaitiet useful Power, as shown in the
model graph are known as Performance charactaristic

A Dbelt is wound round the brake drum and its twalse@are attached to two spring
balances S1 &S2.

The tension of the belt can be adjusted with the bkeswivels.

The force acting tangentially on the drum is edaahe difference between the readings
of the two spring balances.

The net force, F applied on the brake drum is $8+(S2)*r Newton’s

where , S1 & S2 are the readings of Spring balah&e? in Kg.
Shaft torque T, developed by the motor is 9.83{SP) R Nm where, R is the radius of

the pulley in meters & N is the speed in rpm

Useful Output Power = @N T) / 60 Watts

% Efficiency , = (Output power / Input power) x100

Input Power = V|| Watts, where| = (I + I

Speed Regulation (up) = [(No Load speed )-( Fublspeed )] / Full Load

The size of the motor that can be tested by thithatkis limited from the consideration
of the heat that can be dissipated at the brakea dru

Where the output power exceeds about 2 H.P., oremine test is of long duration, its
necessary to use a water cooled brake drum.

CIRCUIT DIAGRAM:
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PROCEDURE:

1. Connect the circuit as per the Circuit diagram.
2. Initially the starter must be in off position



3. Switch on the D.C. Motor to 220V D.C. Supply bysilgy the DPST Switch.

4. Start the D.C. motor using the three point steatet thereby adjust the speed to its rated
speed using field rheostat.

5. Note down the readings of Voltmeter & Ammeters able under No Load condition.

6. Apply the Load on the drum gradually in steps lghtiening the belt around it.

7. At each step, note down the readings of the Amragt@ltmeter, two Spring
balances and the Tachometer.

8. Pour water in the pulley and cool it often whea thotor is loaded.
9.  Motor from 220V D.C. Supply by opening the DPSWitch
OBSERVATIONS:
Input Armature
sS.no Voltage Current Field Spring Speed (N)
(V) (la) current Balances
1\ . c
CALCULATIONS :
Radius of the Brake Drum, R= mts.
Input Input Torque, Output Input Efficiency
Voltage | Current | Nm (T) Power Power %
S .No (V) (L)

PRECAUTIONS:

1. The field rheostat of the motor must be kept inimimm before switching ON the
motor.

2. Ensure that the starter arm is at extreme leftipas



3. Avoid loose connections

4. Note down the readings from the meters without@amallax error

5. Tachometer should be kept horizontal to the shiaite measuring the speed.

6. Before switch OFF the motor make sure that themiad connected to motor

MODEL GRAPHS:
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RESULT:
At full load:
1. Torque = Nm
2. Speed = rpm
3. Armature Current = amp
4. Efficiency = %
5. Speed Regulation = %



Exp No: Date:

LOAD TEST ON DC COMPOUND GENERATOR

AIM: To determine the load characteristics of a DC camdagenerator

APPARATUS REQUIRED:

S .No | Name of the equipment Type Range Quantity
1 Voltmeter MC (0-300)V 1
(0-1)A 1
2 Ammeter MC (0-10)A 1
3. Rheostat - 350/2A 2
4. Tachometer Analog - 1
5. Switch DPST - 1
6. Fuse - - -
THEORY:

1. The external characteristics of a compound generate shown in graph. In a
cumulatively compound generator with increase adlcurrent the series field flux aids
the shunt field flux. Depending upon the numbeseries field turns, the cumulative

2. compound generator may be under compounded, owgpaanded and flat compounded.

3. Cumulative compound generators are more commonubecthey can furnish almost
constant voltage from no load to full load.

4. In differentially compound generator, with the iease of load, series field flux opposes
shunt field flux and consequently the terminal ag# falls more rapidly, these are not
damaged by short circuit. In view of this, thespety of generators may be used for
welding purposes, where sudden short circuit oceuesy time the electric touches the
working part. The degree of compound can be cdettdby connecting a suitable low
resistance called diverter in parallel with sefiekl winding

CIRCUIT DIAGRAM :
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PROCEDURE:

Connect the circuit as shown in the circuit diagram

Keep the field and armature rheostats of motorimmum and the field rheostat of
the generator in maximum.

Start the motor using a 3-point starter and thgréhe generator. Run the motor to its
rated speed by varying the armature and field tia¢osf the motor and keep it
constant

Adjust the shunt field rheostat of the generatastitain rated voltage at no load.
Note down the no load terminal voltage of the gatwer

Apply the load in steps on the generator and fohdead note down the corresponding
field current, line current and terminal voltagéenh remove the load and switch off
the supply

OBSERVATIONS:

Vi(volts) IsW(amps) IL(amps) la(amps) Eg(volts)

MODEL GRAPH:

!

Wi, Eg
(Wolts)

Internal
Charac teristics

Exterral
Charac teristics

k J

I, La{ & rnpe)



MODEL CALCULATIONS:

Vi= sh¥
IL=la=IL+ Ish
Ra= seR

Eg= Vit laRat ILRse

PRECAUTIONS:

1. Ensure that the armature rheostat is kept andeémum position and the field rheostat is kept
at minimum position before switching on the supply

2. Speed must be maintained constant throughouwperiment.
3. The tachometer should be kept in line with theftsihile measuring the speed.
4. Ensure that the starter arm is at the extrefh@dsition before switching on the

supply.

RESULT:



Exp No: Date:

IM :

HOPKINSON'S TEST ON DC SHUNT MACHINES

To perform Hopkinson s test on a given motor-egator set and determine the

Efficiency of both motor and generator

APPARATUS REQUIRED:

S .No| Name of the equipment Type Range QuantiLy

1 Voltmeter MC (0-300)V 2

2 Ammeter MC (0-20)A 2

3 Ammeter MC (0-10)A 2

4 Rheostat - 35@/2A 2

5 Tachometer Analog - 1
THEORY:

» Hopkinson s test is also known as back to back Téms$ test is regenerative test.

>

By this method full-load test can be carried outwa shunt machines, preferably
identical machines without wasting their output.

The two machines are mechanically coupled and fiedils are so adjusted that one of
them acts as motor and the other acts as generator.

The power taken from the supply is that requiredwercome the losses only. Two
identical machines of any size can be tested uintldoad condition and therefore this
method is very useful for determining efficiencydaiso a heat run test for determining
the temperature rise.

The electrical output of the generator plus thellpmaver taken from the supply is taken
in by the motor and given out as mechanical povter aupplying the motor losses.
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PROCEDURE:

1. Connect the circuit as per the circuit diagram.

2. Keep the field rheostats of motor, generatoniaimum and maximum positions

respectively. Vi
= fg

. . =V
3. Close the DPST switch and open the SWitch.  _ \/j (| moRamt lagaRagt V lim+ V lrg)

=W/ 2
4. Start the motor using the 3-point starter and stdju
the speed to the rated value.

5. Build up the voltage across the generator bystitjg the field current till the
Voltmeter across switch S2 is zero then close witclk S2.

6. Note down the readings of all the ammeters arfttheters.
7. Switch off the DC supply.

OBSERVATIONS:

S.No Vr(v) [L(A) [im(A) lagA) l1g(A) Vg(V)

MODEL CALCULATIONS :

Supply voltage -V
Motor armature resistance = Ram
Generator armature resistance = Rag

Motor armature current
Generator armature current
Motor field current
Generator field current

= lam
= Iag
= lm

= Ifg

Current taken from supply =
Motor armature copper losses = 1%, Ram
Motor field copper losses =V I,
Generator armature copper losses = 1259 Rag

Generator field copper losses
Power drawn from the supply
Total stray losses (Wc)

Stray losses per machine




Motor:

Motor Input V ( lanrt Ifm)

Motor losses Armature copper losses + Shunt copper lossetray Bsses
=dm2Ram+V lim+ Wd/ 2

Moter ef ficiency =

: . 2 ; . W
L4 Urzm T I_r'm} . (Ir;mgum +¥ If::n. i EH‘E)
V{lm+1

)

Generator:
Geneator outpu =V lacg
Generator losses = Armature copper losses + Shunt copper lossesay fisses

= IPagRag +V § + Wc/ 2
Generator efficiency  Vlgg/(VIgg + IégRag + Vi, + W.f?)

GRAPHS :

1. Output VS Efficiency (of generator)

2. Output VS Efficiency (of motor)

PRECAUTIONS:

1.The switch S is closed only when the voltmeteoss the switch reads zero.
2.Loose connections are to be avoided.
3.The rheostats are to be kept at proper positidrie starting the motor.

4.The readings of all the meters are to be notedhdeithout any error.

RESULT:



Exp No: Date:

SWINBURNE'S TEST

AIM: To Pre-determine the efficiency and performanceattaristics of a DC Shunt machine.
(both as a generator & motor).

APPARATUS REQUIRED:

S .No Name of the equipmen Type Range Quantity

1 voltmeter MC (0-300)V 1

2 Ammeter MC (0-2)A 1

3 Ammeter MC (0-10)A 1

4 Switch DPST - 1

5 Tachometer Analog - 1

.6. Rheostat - 35Q/2A 1
THEORY:

» ltis a simple method in which losses are measseparately and from their
Knowledge, efficiency at any load can be pre-deiieechin advance. The only running
test needed is a no load test.

» Swinburne s test is applicable to those machinagioh flux is practically constant i.e.
Shunt wound and Compound wound machines.

» The machine is running as a motor on no-load aated voltage and its speed be
adjusted to its rated value using Shunt regulator

» The no-load armature current lao is measured wsirgmmeter, where as shunt
Field current Ish is given by another ammeter. Aitsdoad input current is given

by lo = lao + Ish

» Let the supply voltage be V volts

No-load input VHowatts
Power input to armature Va0 watts

Power input to shunt \H shwatts



No-load input supplies Copper losses (Armature éldi Iron losses
(Hysteresis & Eddy current) & Mechanicesses ( Friction losses & Windage).

Constant losses = No load input power- Armaturgpeoposses

Wc=V lo— lac? Ra watts .

Predetermination of efficiency of a motor at any lad

Input = Whatts
Armature Cu losses = I’aRa
Constant losses = We

Total losses = Wec+(I-1Ish2Ra
= (input -total lossag)ut

Predetermination of efficiency of a generator at ay load

Output = VI watts
Armature Cu losses = I’aRa
Constant losses = We

Total losses W+ (| + Ish2 Ra

=  output/(output +losses)
Maximum Efficiency :Variable losses (la2 Ra) = Ctamd losses ( Wc)

PROCEDURE:

1. Connect the circuit as per the Circuit diagram.
2. Initially the starter must be in off position.
3. Switch on the D.C. Motor to 220V D.C. Supplydigsing the DPST Switch.

4. Start the D.C. motor using the three point etaahd thereby adjust the speed
to its rated speed using field rheostat.

5. Note down the readings of Voltmeter & AmmeterJ able

6. Switch off the D.C. Motor from 220V D.C. Supgly opening the DPST Switch.

CIRCUIT DIAGRAM:
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OBSERVATIONS:




Input Voltage (V)

Armature Current (Al

Fieddrrent(A)

CALCULATION TABLE:

For Motor:
Input Input Armature
Voltage | current | copper Total Input | Output
S .no| (V) ) losses losses power | power | %efficiency
Generator:
Input Load Armature| Constant
Voltage | current | current | copper Total Input | Output
S .no| (V) ) (Ish) losses losses power | power | %efficiency
MODEL GRAPH:
% n T
# \\
_."If z__'_\__.\ \-.". C@ErErator
A .
ff //  motor
//
;{/f
/4
/ ;

I {am

PRECAUTIONS:

ps) — *

1. The field rheostat of the motor must be kephinimum before switching on the

220V D.C. supply.

2. Ensure that the starter arm is at extreme tefition.

3. Avoid loose connections

4. Note down the readings from the meters withoyt@arallax error

RESULT:
Exp No:

Date:



SPEED CONTROL OF DC SHUNT MACHINE

IM : Determination of the speed characteristics of D@hsimachine by

a) Field control b) Armature control

APPARATUS REQUIRED:

S .No Name of the equipmen Type Range Quantity
1 voltmeter MC (0-300)V 1
2 Ammeter MC (0-2)A 1
3 Tachometer Analog - 1
4. Rheostat - 350/2A 1
5. Switch DPST - 1
THEORY:

Speed control of DC shunt motor can be done iridh@wing two ways
a) Field control method
b) Armature control method
Field Control Method:-
» This method of speed control also called as Fieddkgning method gives

Speeds only above the rated speed.

» The field flux and the speed of the shunt motor lbarcontrolled easily by
Varying the field regulating resistance.

» By increasing the field circuit resistance undeasdly conditions, the field current
(If) and field flux (&) are reduced since the ro¢peed cannot change suddenly
due to inertia.

» The percentage increase in the armature currembush more than the percentage
decrease in the field flux and hence electromagrietgue increases. This being more
than the load torque, the motor gets acceleratediefd flux is inversely proportional to
speed, as it decreases, the speed of the moteases at constant armature voltage.

N = ((V-1aRa) 60A) / (BZP)

Armature control method:-
» This method is used when speeds below the no-lpaeldsare required.

» As the supply voltage is normally constant, theagg across the armature is varied by
inserting a variable rheostat in series with theaure. The potential difference across
the armature is decreased, thereby decreasingrttstlae speed.

Eb= (ZN@P) / (60ATherefore at constant flux (field current), as the voltage across the armature
increases, the speed of the motor also increases and vice versa.



CIRCUIT DIAGRAM :
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PROCEDURE:

1. Connect the circuit as shown in the circuit diagra

2. Keep the armature rheostat at maximum pos#iwhthe field rheostat at minimum position

before starting the experiment.

3. The DC supply is switched ON and motor is sthviéh the help of a three point Starter.

4. Keep the field current constant and vary theste in series with the armature.

5. Note down the corresponding readings of thenetér across the armature and Speed of the

DC shunt motor.

6.Now the rheostat of the armature is kept esahd now the field rheostat is varied and note
down the corresponding readings of field curremt tie speed of the DC shunt motor.

OBSERVATIONS:

FIELD CONTROL METHOD:

AtVa =

11(A)

speed N(rpm)

ARMATURE CONTROL METHOD:

At lf =

Voltage(V)

Speed N(rpm)




MODEL GRAPH :

SPEED N(R.P.M)

Field corent Ir (AMFES)

FIELD CONTROL METHOD AT CONSTANT ARMATURE VOLTAGE

Speed, N (RPM)
B,

Arrnatire voltage Va wolts

Armature control method at constant field current

PRECAUTIONS:

1. The field rheostat of the motor must be kephinimum before switching on the
220V D.C. supply.

2. Ensure that the starter arm is at extreme tfition.
3. Avoid loose connections

4. Note down the readings from the meters withowyt@arallax error

RESULT:



Exp No: Date:

BRAKE TEST ON A DC COMPOUND MOTOR

AIM : To perform Brake test on a given D.C. Compoundamand obtain the performance
characteristics of the motor.

APPARATUS REQUIRED:

S.No | Name of the equipment Type Range Quantity
1 Ammeter MC (0-20)A 1
2 Voltmeter MC (0-300)V 1
3 Tachomete Analoc - 1
4 Rheostat - 35Q/2A 1
THEORY:

It is a direct method and consists of applying bréd a water cooled pulley mounted on the
motor shaft. The simple brake test can be usedrf@ll motors only. Because, in case of large
motors, it is difficult to dissipate the large amowf heat generated at the brake. The simple
method of measuring motor output is by the useutlep brake method. A rope is wound round
the pulley and its two ends are attached to twimggralances S1 & S2. The tension of the rope
can be adjusted with the help of swivels. The factng tangentially on the pulley is equal to
the difference between the two spring balancesisithe pulley radius, then torque at the pulley
is Tsh=(S1~S2)r.
Motor output = Tsh.8%*r *(S1-S2)

PROCEDURE:

1. Connect the circuit as shown in the circuit diag.

2. Decrease the field regulating variable resistanotor to a minimum value.
Put ON the DPST switch.

3.Using a 4-point starter start the motor and biting a rated speed.

4. Note all the readings at no- load i.e., the teafvoltage, load current and speed of
the motor.

5. Now tighten the belt of the pulley so that the liaeteases gradually. While doing
this, note again all the above readings mentiomeldadso the spring balance readings.

6. Pour water into the pulley and cool it wheneverrtiwor is loaded heavily and see
that the drum of the pulley does not get much hieate

7. Run the motor till the full load is reached and nahease the load slowly and stop
the motor by switching OFF the DPST switch



CIRCUIT DIAGRAM:
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OBSERVATIONS:

. . . Input
Line | Weights | Terminal | Speed Torque(T) output | o =ficie
S.No| current voltage N = PowerR=V 1L | Power 1.y
lp S1| S2 V) (rpm) | 9:81(S1~S2)1 (Watts) Pou-rgy
(N-m)
MODEL CALCULATIONS :
Terminal voltage/ = Volts
Radius of the pulley = m
Input powerP =V x I. Watts
Torque T =9.81(5-%) r N-m
Speed N = rpm.
Output Power PF%
%Efficiency
outputpower
% inputpower x100
MODEL GRAPHS:
N rpm
S ... ..c:- RO

x T

b5

&

Y N-m

Torque —




% 1

max. efficiency

Efficiency —

Output Power —— o

PRECAUTIONS:

1. Loose connections must be avoided to prevent gbort-circuits.

2. Starter should be operated gently and the tsh&ald be slowly applied in steps to
avoid over loading.

3. See that the drum of the pulley does not getmimeated by pouring water.

RESULT:



Exp No: Date:

LOAD TEST ON DC SERIES GENERATOR

IM : To perform load test on a DC series generatortamidaw the internal and external
characteristics.

APPARATUS REQUIRED:

S.No Name of the equipmen Type Range Quantity

1 Voltmeter MC (0-300)V 1

2 Ammeter MC (0-10)A 1

1
3 Rheostat - 35@/2A
Tachomete Analoc - 1
4
THEORY':

NO-LOAD CHARACTERISTICS :

In a DC series generator the armature winding aeld fwinding and load resistance are
connected in series, therefore the field curreegisal to the armature or load current. In view of
this, even though the series field current is zbeogenerator will build some voltage which is
due to residual flux and is known as residual \g@tand it is very low when the load is opened.
However if the generator terminals are closed,uphothe load rheostat the armature current will
flow. This improves the residual flux and then desil voltage. The magnetization curve at one
speed for a series generator is illustrated byectrv

EXTERNAL CHARACTERISTICS (Eg Vs la):

This is known as total characteristics which give telation between EMF

actually induced in armature and armature currenéithe load side switch is open, the small
voltage due to residual flux will be indicated thetvoltmeter. When that switch is closed field
current equal to load current starts flowing. & tturrent in series field produces a flux aiding
the residual flux, the generator will build up \age till point C is reached. At point C the field
resistance line OC meets the saturation curve.fi€letresistance line OC depends on the total
resistance in series circuit i.e., it implies thepe of the line OC is determined by the sum of the
armature circuit resistance, series field resigtaaned load resistance. If the total resistance is
more than the critical field resistance, just likeelf-excited shunt generator, the buildup process
will not begin. Increase the load on dc series gEoe in steps and at each step, record load
voltage and load current. A curve passing throupgbse plotted points gives external
characteristic of curve 2. In the figure shown ABdad voltage or armature terminal voltage for
a load current of OA.



INTERNAL CHARACTERISTICS (V vs IL):

This is known as Performance characteristics whigk the relation between terminal voltage
and load current.If total resistance drop laR ideadto the ordinates of curve2, the internal
characteristic shown by curve 3 is obtained. Fhéssum of series field resistance and armature
circuit resistance (including brushes).Thus voltattep BD is equal to the total armature
resistance drop laR and the voltage drop CD is tduarmature reaction. A horizontal line
through D meets the magnetization curve at F andjips demagnetizing effect caused by the
armature reaction for a load current equal to OA.

CIRCUIT DIAGRAM:
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3-Point Starter




PROCEDURE:

1.Connect the circuit as shown in the circuit ciexgr

2. Start the DC shunt motor using 3-point startel adjust its speed with the help of

its field Rheostat to the rated speed of generator.

3. Note down the reading of voltage generated adfwsarmature of generator at the
corresponding load current.

4. Now switch on the load in steps and note dowerctrresponding readings of load current and
terminal voltage maintaining at rated speed.

5. The procedure is repeated until the rated cursereached.

6. Reduce the load to zero and switch off the load.

7. Make all the Rheostats to its initial positi@msl then switch off the DC Supply.

OBSERVATIONS:

Terminal Voltage,| Load current, Eg(Volts)
S.No Vit (Volts) (Amp)

MODEL GRAPH :

Mo load
char.

@ m

3 Internal char.

&

2 External char.

MODEL CALCULATIONS:

I, = Load current A = Armature current V = Terminal Voltage

Eg = Generated EMF = V+t(Ra+Rse)

PRECAUTIONS:

1. The connections should be tight and clear.

2. Before starting the DC machine, the armaturefihdl rheostats should be kept
at maximum and minimum positions.

RESULT:



Exp No: Date:

SEPARATION OF LOSSES IN D.C. MACHINE

AIM: To perform suitable test on the given D.C. shunthiree for the determination of losses

APPARATUS REQUIRED:

S.No | Name of the equipment Type Range Quantity
1 Voltmeter MC (0-300)V 1
2 Ammeter MC (0-10)A 2
3 Tachometer Analog - 1
4, Rheostat - 350/2A 1

THEORY':

D.C. machine consist the following losses.

1. Copper losses

2. Rotational losses

» Copper loss consists of armature copper loss afdidopper loss. Rotational losses

consists of iron losses, mechanical losses any Istaa losses.

» lron loss again subdivided into hysteresis losseddy current loss. By performing

no- load test on D.C. Shunt machine at differergdifield currents all the above losses
can be separated.

PROCEDURE:

N =

ook w

~

The connections are made as per the circuit diagram

The motor is started slowly using the starter kegphe field and armature rheostats in
minimum and maximum positions respectively.

The field current is adjusted to the rated valuecaltoad.

The armature circuit resistance is reduced in si#ple increasing the speed.

The readings of the voltmeter, ammeter and tachemaee taken at constant field current
The experiment is continued till the maximum spégdbtained by cutting out the
complete resistance in armature circuit

The armature rheostat is brought back to its inm@nimum position. The motor is
stopped.

The armature resistance is measured using a medérm

The readings are tabulated.



CIRCUIT DIAGRAM:
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OBSERVATIONS:

S.No Speed(rpm) | Ws=Eb*la Ws/N
Voltage(V) la(A) peed(rpm) (Ep=V-1.R2)
Model Graph:
wsm T 1
Ifl
i
M

PRECAUTIONS:

1. The rheostats are to be kept in proper positidrile starting the motor.
2. Loose connections are to be avoided.

3. The field current is to be maintained constantf particular excitation though
the speeds are varied, by using the armature iditeost

RESULT:




