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[5869]-237
S.EE. (Electrical Engineering)
eiectrical Machines - |
(Semester - 1V) (2019 Pattern)
Time: 2%2Hourg] [Max. Marks: 70
I nstructions to the candidates.
1) SolveQZor Q.2 Q.30r Q4,Q50r Q.6, Q.7 or Q.8.
2) Figures tothe right indicate full marks.
3) Nedt diagrams must be drawn wherever necessary.
4) Assumesuitable data, if necessary.
5) Use'af non-programmable calculator is allowed.
Q1) a Sate two features each of LAP winding' and WAVE winding for DC
machine, [4]
b) Draw thediagram showing censtructiona detailsof aDC machine, clearly
mark al parts, State the détaiits of \any two parts (name of part, materia
used for it ,its function) [6]
c) Withsuitablediagramseplainiarmaturereactionin DC machine. Clearly
elaborate the demagnetisingyand cross magnetising effect with suitable
diagrams. [€]
OR
Q2) @ Derivethetorgque éguation of DC motor with usual netations, [4]
b) A 6pole DC motor with wave connected armaturgias 87,slots with 6
conductors per slot.The flux per pole is 20 mitlivweber, 'and armature
resistance is 0.13 Ohm. Calculate the speed when mater runs on 240
volt supply taking armature current of 80 Ainpere. Also find the torque
developed by motor in Newton meter. [6]
c) Draw the connection diagram of shupt;‘séries DC motors. State their

current & voltage distribution equations: [8]
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Q3) 8

b)

Q4) &)

b)

Q3) 8
b)

State any one application of- (i) DC-ghunt (ii) Series & (iii) Cumulative
compound motor. [3]

Sketch & explain the Torque- Afinature current characteristicsof (i) DC
shunt motor & (ii) Series motar. [6]

A 250V DC Shunrt motor takes a current of 6 Ampere and runs at 1200
rpm. The armatQrg resistance is 0.05 Ohm and shunt filed resistance is
250 Ohm. Determine-the speed of motor when it isloaded and taking a

current of 31 Adnpefe. [8]
OR

What(1s"'meantiDy reactance voltage in case of commutation in DC

maehine? [3]

Draw thecicuit diagram & explain the speed controlof DC shunt motor
by flux.control also draw the nature of graph (Field-current Vs. Speed).

[6]

Dyaw the connection diagram of 4 point starter.used for DC shunt motor

&explain the function of (i) Hold orrcoil &-Ait) Over load coil. [8]
Draw the power flow diagram.of-3-ph Induction motor. [4]
A 6 pole, 3 phase inductigr~motanis connected to 400 volt, 50 Hz ac
supply. [6]
Calculate:

1)  the speed of rotating magnetic field of the motor
i)  speed of motor at,3% dlip
i) therotor emf frequency at 3% dlip

A 12 pole, 3phase; 50 Hz dlip ring induction motor has rotor resistance
of 1 Ohm per piase and stand still reactance of 3:0hm per\phase. At
stand still condition, the rotor induced emf is 180G volt across the dlip-
rings.

Calculate the rotor current per phase and rotos power \Factor when -
)  dlip-ringsareshort circuited
i)  when external resistance of 3 Ohmiphasejsaddedintherotor circuit

[8]
OR
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Q6) a)

b)

Q7) 8
b)

Q8) &)

b)

Derive the condition for maximumatorque under running of 3 phase
induction motors with usual notations. [4]

With suitable diagram explain ¢enstructional details of 3 phase squirrel
cage induction motor. [6]

The input to 3 phase, 6¢poie, 50 Hz, induction motor is 47 kWatt at
certain load. Thestator-1@sses are 1.5 kWatt and mechanical losses are
1kWatt. Determnine the' HP output power of motor when it runs at 970

rpm. (Take'THP = 746 watt) [8]
State the necessity of starter for 3 phase induction motor. [3]

Why/'3 phase induction is also called as generalisedrransformer? State
clearly the similarities between the two. [6]

Withisuitable circuit diagram explain no load and;bl ocked rotor test on 3
phase induction motor. Also write respective formulae involved in
calculation part for determining therespective parameters. [8]

OR

Obtain the approximate equivalent €ircuit diagrams of 3-ph induction
motor step by step. Also graw 'the phasor diagram of 3 phase induction
motor. [7]

Using data from Nodoad' & Blacked rotor test on 3-ph induction motor:
Draw the circle diagram &> write the procedure to find full load dlip,
locate the points for dlips-0, 1 [10]

[5869]-237 3



Total No. of Questions: 8] SEAT No. :

PA-1209 [ 5925]_231 [Total No. of Pages: 3

S.E. (Electrical Engineering)
ELECTRICAL MACHINES
(2019 Patter n){Semester-1V) (203146)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)
5

Ql) 8

b)

c)

Q2) g

b)

Answer Q1.ar Q2, Q3.or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figures'to the right indicate full marks.

Assurhée sditabledata, if necessary.

Useof nhon-pitogrammable calculator is allowed.

Give any two points of comparison between LAPwinding and WAVE

windirig for DC machine. [4]
Draw the power stage diagram of DC motaii,Clearly indicate various
|@Sses along with respective formulagfor thelosses. [6]

A DC Shunt motor devel ops outhut powep of 7355 watt and runs at 700
rpm. It is connected across 400 °volt DEC supply and draws a current of
23 Ampere. The mechanical"and ironylosses are 735.5 Watt. [8]

Determine-
1)  Efficiency of Motor
i)  Armature resistance ofcaotor

OR

The armature ofc4-pole DC shunt motor has LAR-wiyidingwhich is
accommodated 11 60 dlots, each dlot carries 20 canaductors. [4]

If the useful flux per poleis 23 milli Weber, determinethe total torque
devel oped by motor in Newton meter. The arméture curterit is50 Ampere.

[6]
What is meant by back emf in DC motor2-&tate the equation of back
emf. Also explain how back emf actsas a/regutating mechanism when
load on DC motor changes. [8]

Draw the connection diagram of shunt, sevies DC motors. State their
current & voltage distrubution equations.

PT.O.



Q3) g

b)

Q4) 8

b)

Q5) 8
b)

State any one application of- [3]
)  DC shunt

i) Series&

i) Cumulative compouridmotor

Sketch & explainithe Torgque- Armature current characteristicsof  [6]
1)  DC shuntotor

i)  Series mator.

A 250 VD€ Shunt motor takes a current of 6 Ampere and runs at 1200
rpm. The armatiure resistance is 0.05 Ohm and shunt filed resistance is
250/Ghm. Determine the speed of motor when it isloaded and taking a
current ofc81 Ampere. [8]

OR

What is meant by reactance voltage,in case of commutation in DC
machine? [3]
Draw thecircuit diagram & explaijithe speed control of DC shunt motor
by armature voltage control-aiso dray the nature of graph (Armature

voltage Vs. speed). [6]
Draw the connection diagram of 3 point starter used for DC shunt motor
& explain the function of [8]

1) Hold on coil &
i)  Over load coil

Draw the power flow:-diagram of 3-ph Induction motor. [4]

A 6 pole, 3 phase.induction motor is connected to,409volt, 50 Hz ac
supply. Calculate

)  the speed of rotating magnetic field of the maotor
i)  Speed of motor at 3% dlip
i) therotor emf frequency at 3% dlip [6]

Draw and explain torque-Slip characteristiesof 3'phase induction motor
with respective mathematical expressions“Clearty mark the two regions
and point of maximum torque and starting terque [8]

OR
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Q6) a)
b)

Q7) 8
b)

Q8) 8

b)

Derive the condition for maximum starting torque of 3 phase induction

motors with usual notations. [4]
With suitable diagram explain canstructional details of 3 phase dlipring
induction motor [6]

The input to 3 phase, 6 poie, 50 Hz, induction motor is 47 kWatt at
certain load. Thestator losses are 1.5 kWatt and mechanical losses are
1k Watt. Deterraihe the'HPoutput power of motor when it runs at 970
rpm. (Take LEiR= 746 watt) [8]

State thedypesef starters used for induction motors. [3]
With suitable eircuit diagram explain no load and blocked rotor test on 3
phase/induetion motor. Also write respective formétae involved in

caredlationpart for determining the respective paranieters [6]

Draw the'connection diagram of star-delta starter used for 3-phinduction

motor & explainitsworking [8]
OR

Obtain the approximate equival g’ gircuit-diagrams fo 3-ph induction
motor step by step. Label it & (Sfate theyieaning of each nomenclature
used. [7]
Using datafrom No load &8lbcked rotor test on 3-ph induction motor;
Draw the circle diagranr & writethe procedure to find full load dlip,
locate the points for gip=0, [10]

SRR
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SE. (ElectricalEngineering)
ELECTRICAL MACHINES-|
(2019 Patteyn), (Semester - 1V) (203146)
Time: 2%2Hoursg| [Max. Marks: 70

| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) &)

b)

Q2) &)
b)

Solve Q.1 o @2 Q.3 01"Q.4, Q.5 0r Q.6, Q.7 or Q.8.
FigurestaitheTightindicate full marks.

Neat diagréam must e drawn wherever necessary.
Assuniestiitabledata, if necessary.

Use©f Non-Rrogrammable calculator is allowed.

Related’to DC machine winding define the fol lowiig terms. [4]
) o--PolePitch

i)/ Coil Pitch

i) Conductor

Iv) Back Pitch

An 8-pole armature has 96 slotg'with\8 conductors per slot. It isdriven
at 600 rpm. [6]

The useful flux per polé i5I0mWh. Calculate the induced em.f. in the
armature winding whet

1)  Lap connected\and
i)  Wave connected.
Draw and explain the-¢cohnection diagram of DC shunt, and DC geries

motors. Write their current and voltage equations. [8]
OR
State the significance of back emf. Write down its@guiati on; [4]

Derive the EMF equation of the DC generator by Gsual motations. State
clearly themeaning of each term used in derivation, Writethe EMF equation
for LAPwinding and WAV E winding. [6]

A 200V, 4 pole, lap wound, DC shunt,motor has'800 conductors of
armature winding. Armature and field winding resistances are 0.50hm
and 200ohm respectively. The motors take 2tAmp & flux per pole is
30mWh. Find the speed and torque devel oped. [8]

PT.O.



Q3) 8

b)

Q4) 8
b)

Q5) 8
b)

Q6) a)

b)

Draw the following characteristics ofia series motor- [3]
1)  TorqueVs. armature current

i)  Speed Vsarmature current

i)  Speed Vs Torque

A 500V, 6 pole, DE shunt mctor hasarmature and field winding resistance

of 0.50hm and 2500hn-respectively. It draws a full load current 20 A
from the suppivJIf rotational losses are 900W calculate the efficiency

motor. [6]

Draw anayexplain;the three-point starter used for the DC motor. Write

the fupction of ‘the HOLD ON coil and OVERLOAD cail. [8]
OR

Wiite a short note on the functions of interpolesin DCmachines.  [3]

List the various speed control methods of the DC shunt motor. Explain
any @newith asuitable diagram. [6]

A+Z250V DC shunt motor has an armature resistance of 0.5o0hm and field
resistance of 1250hm. It drives aldad at 1000 rpm and draws a current
of 25Amp. Calculate the armaturegurrent.drawn and speed of the motor
iIf field resistanceisincreased upi6-1500hmsand load is kept constant.[ 8]

Draw the power flow diagtam of the 3-ph Induction motor. [4]
Compare squirrel cage mduction’motor with slip ring induction motor
(6 points). [6]

Derive Torque equation of-3-3-phase induction motor by usual notations.
Alsofind. Full load torqée, Starting torque, and Condition for maximum

torque. [8]
OR

With asuitable diagram explain the constructional details of 4iie 3-phase

dlip ring induction motor. [4]

Draw and explain thetorque slip characteristicsef the 3-phase induction
motor. Mark the starting torque, pull-out torgite) maxjnum torque, and
full load torque in the same. [6]

A 3-phase induction motor having 6 polestar conhected stator winding
runs on 240V, 50Hz supply. Therotor fesistanee and standstill reactance
are 0.12 ohms and 0.85 ohms per phase. The ratio of the stator to rotor
turnsis 1:8. Full load dlip is 4%.Cal culatéthe developed torque at full
load, maximum torque, and speed at maximum torque. [8]
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Q7) 8
b)

Q8) g

b)

Draw the phasor diagram of a 3-phase induction motor. [3]

State the types of starters used far ¥hduction motors. Explain the rotor
resistance starter with asuitablediagram. [6]

What dataisrequired to plot the circle diagram of the 3-phase induction
motor? Plot thecircle diagram of the 3-phaseinduction motor and indicate
thefollowing quantitiesinit. [8]

1)  No Load Current;
i)  No lpathPower Factor angle,
i) Ceonstant |oss,
Iv) ,Stator copper loss,
V) Rotas-copper Loss,
vi) Torgueline,
vii) ~Output line,
viit}” Full load current
OR

Name the various tests carried-out’on 3-phase induction motors as per
IS 325 and 1S 4029. [3]

Compare athree-phaseinddctien motor with athree-phasetransformer.[ 6]

With a suitable circuit,diagram.explain the No load and Blocked rotor
test carried out on &3-phase induction motor. What information is
obtained from these.tests? [8]

“v O <O
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[6002]-131
S.EE.«(Electrical Engineering)
ELECTRICAL MACHINES - |
(2019rRattern) (Semester - 1V) (203146)

Time: 2%2Hoursg] [Max. Marks: 70
Instructions to thercandidates :

1) Soive®.10rQ2, Q.30r Q.4, Q50r Q.6, Q.70r Q.8.

2) Figuresto theright indicate full marks.

3) Neat diagram must be drawn wherever necessary.

4) Assunie suitable data, if necessary.

5) Wgseof non-programmable calculator isallowed.

Q1) @ Statefour featuresof LAP wingifig-of DE machine. [4]

b) Draw the diagram showing genstructiona details of aDC motor, clearly
mark all parts. State the détaits of ‘any two parts (name of part. material

used for it. its function. [6]
c) Draw and explain pewel stage diagram (power flow diagram) of DC
motor. [€]

OR
Q2) @ State any four applications of DC Series motor. [4]
b) Statethe significance of back emf in dc motor. [6]

c) Draw the connection diagram of shunt. series DC._rotorSoWrite their
current & voltage distribution equations. [8]

Q3) @ Explainindetal what precaution isnecessary 1o betaken while operating

DC Series motor. [3]
b) Sketch & explainthe Torque-Armattire eurrent chiaracteristics of DC shunt
motor. [6]

P.T.O.



Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

A 250V d.c. shunt motor has an arnsature circuit resistance of 0.5 Ohm
and afield circuit resistance of 1250Ghm. It drives aload at 1000 r.p.m.
and takes 25 A. The field circuit'resistance is then slowly increased to
150 Ohm If the load torque remiains constant, calculate the new speed
and armature current. [8]

OR

What is meaqt.by reactance voltage in ease of commutation in DC
maching? [3]

Draw thé circuit-diagram & explain the speed control of DC shunt motor
by flux eontralalso draw the nature of graph (Field current V's. Speed).[6]

Drai-the connection diagram of 3 point starter used fofDC shunt motor
& ‘explaifntihe function of (i) Hold on coil & (ii) Over Ioad coil. [8]

Dyew the power flow diagram of 3-ph Induction motor. [4]

A6 pole, 3 phase induction motgryis'coninégcted to 400 volt, 50 Hz ac
supply. Calcul ate- [6]

)  the speed of rotating majnetic field of the motor
i)  speed of motor at 2% dlip
i) therotor emf frequency ai 2% dip

Compare 3 phase dlip-ring Hiduction motor with Squirrel cage induction
motor (Minimum 4 points 6f comparison expected) [8]

OR

Derive the condition for maximum torque under running of3 phase
induction motorswith usual notations. [4]

With suitable diagram explain constructional detaits’of 3pahse dipring
Induction motor. [6]

Explain concept of rotating magnetic field inease of.3 phase induction
motor.

Draw respective phasor diagrams and gvrifé respective equations 8]
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Q7) @ With asuitable diagram explain rotorresistance starter for three-phase
induction motor. [7]

b) With suitable circuit diagram exgtain no load and blocked rotor test on 3
phase induction motor. Alsc-write respective formulate involved in
calculation part for determiting he respective parameters. [10]

OR

Q8) @ Obtaintheapproximate equivaent circuit diagramsof 3-ph induction motor
step by step.Af'so draw the phasor diagram of 3 phaseinduction motor.[7]

b) UsingdatafrormiNo load & Blocked rotor test on 3-ph induction motor,
write down the calculations and draw circle diagram Indicate different
lossesand point of maximum torque in the circle diagram. [10]

Q000
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[6261§-12
S.E.(Electrical Engineering)
ELECTRICAL MACHINES - |
(2019 Paitern)y(Semester - V) (203146)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the€andidates:

1)

2)

3)

4)

5)
Ql)
b)

c)

Q2) &

b)

Solve'R1 or(@2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figurestothe right indicate full marks.

Neat diagrams must be drawn wherever necessary.
Use @i, ;non-programmable calculator is allowed.
Assumne suitable additional data if necessary.

State features of wave winding. [4]
Derive the torque equation of DCmotor by-usual notations. [6]

A 6 pole, Lap wound DC shunityviotortakes armature current of 110
Ampere at 480 volt. It has armaturedesistance of 1 Ohm and total 864
armature conductors. The figx_per poteis 0.05 Weber. Calculate-  [§]

1)  Mechanical power deveioped in armature
i)  Gross torgue
i)  Speed of the motor

OR

Sate the material used and function of following parts.of a DC machine-
[4]

)  Armaturecore

i)  Brushes

Draw the power flow diagram of DC motor: Write respective expressions
of power and power loss for respective hiocks! [6]

What is armature reaction in DC Machines? Explain the effects of
armature reaction with suitable diagrams. Suggest the remedial measure
onit. [8]

PT.O



Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

[6261]-12

Explain why DC Series motor shauld not be started on - No load
condition? [3]

Sketch & explain the Torque - Armature current characteristics of DC
shunt motor. [6]

Draw the connectjon diagram of 4 point starter used for DC shunt motor
& explain the funetion of [8]

) Hold on-Cel! &
i)  Overload coif)
OR

What is/meant’ by reactance voltage in case of commutation in DC
mactfiries? [3]

Draw thie connection diagram & explain the speed control of DC shunt
motor -y flux control method. [6]

A DC series motor is running at 350 rpm at 220V, taking a current of
25Amp. The motor armature plusfigld resistance is 1 Ohm. Calculate -

[8]
) theresistance to be addedifseriesto reduce the speed to 250 rpm
at constant torque.

i)  The power wasted intheresiStor.

A 4-pole, 3phase indugtion,motor connected to 50 HZ supply. If the
machineruns at 3% stip at-full-load, determine [4]

)  Rotor speed

i)  Frequency of roter currents

i)  Frequency of rotor currents at stand till
IV)  Speed of rotating magnetic field

Obtain the torque equation of induction motor mnder running condition
& there of derive the condition of maximumytorgte ‘under running
condition [6]

Draw torque-slip characteristics of 3-ph/ntdcticmmotor & explain [8]
1)  Stable and unstable operating region
i)  maximumtorque
i) torque ,whendlipisone.
OR

2



Q6) &)

b)

Q7) 8

b)

Q8) &)

b)

[6261]-12

Draw a neat sketch of squirrel cagednduction motor, label al the parts
and explain its constructional details: [4]

With suitable phasor diagrams elaborate the concept of rotating magnetic
field in case of 3 phase induction motor [6]

A 4 - pole, 50 Hz, 3 - phase induction motor gives output power of
14710 Watt. It Hasfriction and windage losses of 2% of the output. The
full - load dlipis3%. Calculate the [8]

)  Rotorcu! loss\and

i)  Reteér input

Draw eqivalent circuit of 3 Phaseinduction motor ,nameall parameters
involvedinit. [3]

With'the help of circuit diagram explain procedtire to conduct - No load
test and blocked rotor test on 3 phase squirrél cage induction motor.[6]

Draw the connection diagram of star*delta starter & explain the starting
and running operation of 3-ph jnetuctiornynotor. [8]

QR

Compare star-delta starter,and Rator Resistance starter on any 4 poins.
[8]

Draw the circle diagramn & write the procedure to find full load current;
p.f, full load dlip, locate the points for slip = 0 and dlip = 1. Assumé
rotor Cu loss = stator Curloss. 9]
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