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Electricar r,*,JlIjl T,Tff t EIex. Engineertn g
Scheme July 2008

EI,ECTRTCAL MACHINES . I
Time : Three Hours Maximum Marks : 100

Note : I Attempttotalfivequestionsoutofeight.
ga a{r-d { t cfq qe;{ Efl frfrqt

D In case of any doubt or dispute, the English version question

shouldbe treated as final.

frl$ S s-o.R il €*a ererqr ft.{lq fr Rrft ii eiM 'TM b
sec e) 3fftq qmr rn'*rnr

1 . a) Write down the principle of electo-mechanical energy conversion
J

ftgd qiB-fr sqf nqr-e-qur or fls<io frRrlr
b) State law of conservation of energy. 3

g-qf €qqlur or fu<io s-ddk-d ftFrlr
c) Explain that on moving a conductor in magnetic field, how does

anemf is generated? 6

Eqsrgq fr ffi sld6 6) gq6q etd { qfrqrT o-{i w ssii
frgd qrd{ qa fr stvft d* a}fr tr

d) An 8-poledcshuntgeneratorwithTTS wave-connectedarmature

conductors and running at 500 r.p.m., supplies a load of 12.5C)' 
resistance at terminal voltage of 250 Volt. The armature resistance

is 0.24f1 and field resistance is 250f2. Calculate induced emf,

armature current and flux perpole. 8

\.o. 8-gg a-i,r g,u-sfrrd'Re eTr,rr eTrd qft{ h 31T{q--i d ZZS q-rdff

tr gs qftd d 500 4D'qfr fure fr .Tfr t gqd w gq {s c{
12.5 Gfofl o-r qRrtq qR srdi w 116 250 dEu qr-c fr dffiqa

si€-dT sflrl o-{ETT tr qsh 3rT'{qr zfl qfrriq 0.24 3rtg aen f*
g'us-dq or qmq 25Grts tr qfu* h Gn{E{ if sss fr.gd qT6-6

ca enfut clm derT qekFs rft gg h utii fr qumr frfrrlr
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2. a)

b)

3. a)

b)

c)

Lzl

Derive the emf equation in dc generator. 3

Rq ETnr qfrl * G-ger sr6-o e-d & Hm--{-{uT oi Eu-* ffffir
In dc machine carbon brushes are normally used in place ofcopper,Explainwhy? 3

RE errr qeft{ d ors h serm qr 6r{T geT fr-r sr€r: sqqtr fuqT
qar tr sqsT{S +-q}z

An S-pole lap wound dc generator has 16 slots in its armature
and 6 conductors in each slot. It runs at 500 rpm and useful flux
per pole is 0.09 Wb. Calculate generated emf. 6
q6 8 Uq dq Su-sfu-d Ru ern qfr-d b qT'{"r ii rO d} tr s-.t-o
cf* { 6 ar-d6' t oer ss-fr qfr 500 q3F q.ft ft-{c tr scstft
Erzrcr xft go 0.09 +{r tr eft* il sem fi-gil eTE-6 q6 ft rrurfl.

frtu&r
A long shunt dc compound generator delivers a load c,rrent of
50Amp at 500v. Resistance of armah*e, series field and shunt
field are 0-05f2, 0.050 and 250e respectively. calculate
generated emf and armature current. Allow l.Ov per brush for
contactdrop. g

9o, {d atu-c RE em ftF}m qE-* soo s)Ed ft eHi-d q}erai q<

50 qR{r fr Wf TR qRr ft{d orf,r }r on{ar, MI etd G ero-c

** or qffiq Frcr: 0.05 Gils, 0.05 clt-fl \q 250 gilfl tr qfux
ii sqs ft-ga'sTe6 ca gi sildqq elni sT ckd-d-{ ffirgr qft*
{ cft gar q}E-dmrd o-r sFr t.o qtae tr
Draw various characteristics curves for dc series motor. 3

frE qrqr 4"ft qtcq h aBr* orfr.dTerFio sdi et dfu$r
Name different types of dc generators and explain any one of
themwiththehelpof appropriatecircuitdiagram? 3

RE qm qfrx # frft-d c-{Tii h flq ild-rqn qs B-'r+ t 6-6 *
oi Bqg.F q-ftqe{ frT q-ffi-r qrflr$t
why is the starter used in DC motor to start it? Explain 3 point
starter with the help of a diagram . 6
RE erm qtct if GrT{rrq tg qiqq-o or sq*i rq} .n.rd tz ++ nfg
ril+To ol fr--, qfl?Dq riq-fllE}l

d)

c)
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d)

I3t

A250Y dc shunt motor has shunt field resistance of 250C2 and

armature resistance of 0.25Cf . For a given load torque and no

additional resistance included in the shunt field circuit, the motor

runs at 1500 rpm, drawing an armature current of 20Amp. If a
resistance of 250C2 is inserted in series with the field and load

torque remaining the same, find outthenew speed and armatr-re

curent, Assume magnetization curve to be linear. 8

g{' 250 st€ fr Re erm aTU-c +d o-t aT{rd Sx cmq 250 3irfl

G qT'{qq qfutq 0.25 sfs tr go R} gq qR 3ilWf defi B{r
ffi 3rRR+( aTU-c e}r qRri\q b qtc{ fr qfr 1500 qm qft ftrc
t aen {6 20 qRs{ fr 3rT{E-.r q-{r fr{fr tr qft 250 sr}s or
qRrts eld fr dut { q}-s RqT qr-} \q {q q{ r+n erryf qqm G
ilq +iR fr cfr.Tft qq orT'tft err<r cRmfud fiftqr tffiqn
6d o\ t*q qnr qt'
Draw open circuit characteristic of dc generator. 3

Re erm qfu, fr qcn vRvu qft--dleIFm {m dfuri
Write down a short note onAuto transformer. 3

w qRsnfr, qq dfilg ftlqufr ftfuqt
Explainvarious methods of speed control of dc shuntmotor.

6

RE crnr sTo-c *d{ il .Tfr ftriaul & ABr* d{-f,i (frB?Tf) o\
qqsr$r

} ExplaininbrieftheSwinbume'stestfordcmotor. 4

RE emr qtc{ b RFrq{ qSeM 6i €fAffi { eq-grg$t

D Derive the condition for maximum efficiency in dc
generator. 4

RE qnr qfud { GTfto-dq EerdT fr stcrcer 6} gil-d frfr}r
Drawno-loadvectordiagramforlQtransformer. 3

T+? EF-cTr qfienfr-d + ftrS frrrfs w q+Rqr orto e-{T{Sr

Draw equivalent circuit diagram'for 1Q transformer with respect

tosecondarywinding. 3

trdqo gusd fi €ei ii rda o-ar qRqrfr* 6T H{gcaT qRqer

e-{r$r

4. a)

b)

c)

5. a)

b)

d)
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c)

d)

141

The transformationratio for alQ 25 kVAtransformer is 10, If
primary voltage is220Y then determine full load secondary
current. 6

qqt T4-f, qd 25 ffi qtie qRqi qmz or qRsdq ca-gctd

tO tr qPq lTeifto elc-dr 22Odca d f,) Wf qR Bd?m emr Efl'

qR-oE-{ ftfu}r
Describe the open circuit test and short circuit test for fransformers
withtirehelp of proper circuit diagram. 8
qRwfr* }. frr& Ean vRvu dQn dg qRqq q$e{ur enr sfud cRqer

oiltg. e-ffii @-6 qufq ftFrlr

Explainvoltageregulationintransformers. 3

q"foqT&-d { ett-dT frqq-{ of eq-flg}r

Compare a3Qtransformerwiththree 1Qtransformer? 3

df{ o-cTr q.R'BrrF-d fr gaql d-c q{-d o-or qftunMi t frfr}r
A10 100 kVAtransformer contains iron losses and full load
copper losses as 1 kW and 1.5 kW respectively. Determine its
kVAloadingatwhichefficiencywillbemaxirnum? 6

Vs' Vf,-d o-ar 100 ffi s)"? g@qi b qn"ree b ftri --it6

Efrqf qs Wf qR q{ mq EtffiFrrar: 1 ffi sre G t.S fter\ qre

tt esrft ffi s)Ee qRqq dtEI f,rd frffi fuq c{ qerdT

qfero-oq t\r
A10 50 kVAtransformer has 500 turns in primary and 1200
turns in the secondary. The cross-sectional area of core is
80 sq cm. If the primary winding is connected to a 50 Hz, 500V

6. a)

b)

c)

d)

supply, thencalculate

, Maximumfluxdensity

ii) Voltageinducedinsecondary

iii) Primaryandsecondarycurrent

iv) Voltagetransformationratio
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7. a)

b)

c)

t5l

\o \I{-ci o-cn 50 fu-d} q}ac qftq{ qffia b qprfrff gtu-sdc

it soo +dq oedr trdq6 gus-dq ii tzoo cd=T tr ots il orgq-{er

rFrd o-r etqa 80 qrf tfr. tr qR mqft-o gu-s-d or qiq\-qq

50 ilfr, 500 +('d fr fr-qd rqrq t frqT qd a) qRmfr-d fiftrlr
D fis { 3TfUo-dq wrirqT qicr

ii) fdqen Srsrft q ifud fo91 q6o ra
iii) qrefim d?n fffr{tr sR errcr

rg q)EedT qRsdq 3rgqTd

Writedown thename plateratingofalQtransformer. 3

\,-dEr mErr qRerB-d fr iq d-c ter ftHr
Explaindifferenttypes of atransformer. 3

\ro qRqTB-d b frftT q-o,rti d rrqsElr
Explain the parallel operation of 1Q trarsformers why it is needed?

6

\r+-d'uDfl qffiifi qq'iil{ e=nEFr 41qq-flgh {rr.ft enqezrm-f,r

qqt .rsfr t?
Determine the all day efficiency of 500kVA iQ distriburion
transformer, whose copper losses and iron losses at full load are

45kW and 3.5 kW respectively during a day of 24 hours, it is
loaded as under:

Nurnberofhours: 6

Loading (kW) : 400 300 100 zero

Porver factor : 0.8 0.75 0.8

To 1roa o-ar 500 fu.-d\ s)-"d q@qq ft-dttr qReiikd fr Wf e-oit
e{rtdr Htd fift\ ffi ryf w cr drs' G dE $ffi mqq,

45 ffi qre qq 3.5 ftrd qre tr Rc h 24 q'u-ii d qRwfi-d qq

d)

qr< ftqEqR tr
Sr.e : 6

rTr{ (fr-d} qrc) : 400

efto gu66 : 0.8

st201916232

104

1044
300 100 zero

0.75 0.8

P.TO,



8. a)

b)

c)

d)

i6l

Write down the speed equation of a dc motor. 3

Re erRT +c{ & ft\ qfr q*fiq ftRr}r
On what factors, does armature torque depend in dc series and
shuntmotors. 3

Re erm eTo-e G ffi qH { 3il'{q{ er6 fu-{-fu-{ qeloi w
3rrerkd d-or tr
Draw and explain the Phasor diagram of a lQ transformer on
lagging powerfactor load. 6

\:sFI mErr qffiT or ceil||* eTfrd gurim' sR s{ H.RQT 3rTts
qfl-6-{ eqflr$r
Elaborate the comparison between Scott connection and open
delta connection of 3Q transformers. g

ffc zn-dr cReirFET fi FFf-c €qt-sq si Gicq taer €qtqq ii Giili
qFfa ftftrSr

-€'€r;<>rr-
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