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X Single phase Thauation Motors:

we know 4|1dt, we use .?inghe Pha.fe A-C-S‘h{’["j For demestiC
PUurPete Qs well q& For indudttiaJ purpese. $0 it is mare Cahvenienl o
use $ingle phare ac motoes insYead oF d.c motors. Pra,tﬁcmj single phase
inductioy motore are used in Mt oF the appications.

¥ Construction oF 9ingle phase induction metar: (wrw.gﬂls’.wf\v)

A Single phase induchan mofor has 4wo main fars namely Slator (sAationary)
and - retor ( retating) . |
The Stasr windiné:, i (nhecled acss 4 Single phase Gc Supply-—The ac
SUppy  producer a ro’raﬁhd magnetic Feldl in +he oir gop between +he
SO dnd rotor The Felg rotoses of 0 Speed Caned  Sfnchronous peed
ard it s dengted by Ne- I ir mathematcly] &pressed Qe

!\(g ha |7-0F

‘..
™

j n
o "~
C:UIJI:’@“C”/Ar End rings B
aluminium bars L Shaft

Fig: Conetruction oF Squirre| Cage retor.
The induction mofoy acrfua!\nj foltdes ak @ fpeeq wWhich i® 8“3*»7"’7 |eor
than the Shchrngus opard .
The retor ie said Lo 6F Squirrel C‘UC’ 1yte. As Aho ConStruction s
rotor ogpears o be like +he gquirrel cijpyone hame squitre] cage
Fotor hae beeny ysed. _

Ao Ohgwn ) Fiy- 4he retor Condgle oF Copper OF aJuminium

Lare Which are Permanenty short Utcuited ak Lotk Aho endo using ,_)hgl
Omdmﬁnﬁ finge Colled end Hngs.



i

f - Pninciple of Gperation: Y
A $ingle yphase ac Suppy e Comnected o 4he stodor Mndh‘u&-"r}w‘m

Forces an OftemQding Current Ahrough Ahe S10dor windin&- Fhie current
Fluxc in Ahe 0if §6f Letn She $adoy and  yetor.

'
|

Produtee an m+ernoﬁn&

The alterating  Hlux passee over -the Yetor Cenduchors and indutes an

Ehf  Into l‘[ due. A4y  the Hantformer achion . .

Ole 4o Ahise indug,d Witage a (urrent ors. Homnd, ,\.I\rou\jk ~he
/

[6¥or  Conductore. Thie (urrent W) Ahety  produies s OWD HUX

Colled e Todor  Flux. Ahe moin Aux pisduted by the stador W‘mdméL
imeracks WHh  Ahe Fotor Hux o produce +he Torque.

The  rotoy Hux ek produced  due s ~he PANU ple oF indu cHon
bente Ahe hawme of 4he Moty e ndu@ian  Modor.

s important A4 nodo dhat Jhe Single phase induchicn motor are
Nt Serr SJFGan& like Sy dC motore

* Doublp Revb]\fihé; field rThaoU}
70 order o moake Ahe Induction watar Ser -;S.‘rom—?\hjrit i netessory g
Produte q rt}"faﬁhg magnetric Hed.
And h Order g do £0, Ahere $hauld Le o4 teack +ws magnetic Helds
Whith Sedicky b Fonow'.n& AWo  CondiHene
L The 4W6 Mmagnetic Auces Showd be SMiFed by 90° with Tespecl
+2 each oOther in $pate Ye. VF One Hux is honzentcy Ahen  She
other  ore Showld be Verio |
2. MO0 the W0 magnehic Huee Should be In Hme Quberand
Qua drature. 1F Ahe Flxes Gre  repre Sorndo, b Phasore Ahen Ahere
Showd e a 90* Phate SNtr bein dhem.
A 9ingle. phase sdodor winding Can hot  Sodishy Ahese fus (ondi+ione
betayse a Single w’hd*m(?, (an PredUce eny Ohe HUX. Hente Somo mudi FiCebion «
Qre required g be done which wil) moke Motor oy etary .
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= Pprinciple of pouble Revolving Field Theory:
. U -

d .

“The double remtv‘mé Held Aheory 4s Stadee Hhot any aHernod'ing—
QuUantidy Con be Tesslved into  Components Which fotates in -he
Cpposite direchony o each Other With each one '“‘W'?j- q magnitude
Whith 18 hatr oF ~+he  peak magnitude  oF dhe OJ’rerhod‘ira, qmn%av.
lot us Oppry  +hig +hooty 4 ~the Sngle phate induction motsre . Assume

Hhat the Stador Winding.  produces  an Qe ating— Hux with Fhe
Peok Value ofF 9ay Pm.

s AwWo revaméL Hux (emporents. one oF dhem il An Ahe

anticlockwise ditection . @pih ~hese Compenents Qre of magnitude m)z..
Q9 Shown ﬁ‘a, below -

clockwise rototion (forward Huﬂ)
/s

m|o_
Py i

- ———

Pm)2

M

Anticlickwire retodion (Raceward Flux).
M9 dm tessived ints Hwo I"omua?ju Components.
“The resutant of 4hete Aup Components ml) be +he Foswiant stafoy

B, ok any  Jiven  instanl-  of Yime  and he Continypgy P retodHon gF
dhe AWo  Components w1 Fesut in 4he oRginod  Stator Fux.

Rarh Aho Yenlv{né: Hine Components WIT (WL 4he armodure cndu oy
and indutes emp in Hhem- The rofor  (uirent” induted Jue o Ahese

&m‘)oneb\t‘_v Wil Cirtwlode in the Yodor in oppogite o iteddion 3 @ach
Other.

Hence rotor HUx (‘Orl’e.l'pohdfhﬁ, 4 Loth the Few)ing Cempohevds

W) ko prduted - The Aerque padud duts he intorackion of MY
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el TSGR S e el

P with Ahete Awo Flux Corponents wll be in 0pposite direcHans

+o eath Other.
Hence

ol he Hme -0F maram\g dhe ™

Mefors  Qre not Yelf 3hﬂr+1'f‘5¢ mgtors.

Ahe nel Asrque A oxerted 0N the rodor w1 be zer
ooy . Thaeksre e Sitgle  phate ac

* T0rque 3peed charactensHer oF Jingle phasre nduction Motor:

T

/Torque produted due v
2R Abe Ak Torvard FHeld .

AT A '\
Jx?? Resumtant \
) i ‘ ol/ Aorque .
§peed \ i fpeea
(Reherfe) ‘\ (mea'rd)

T61qUe produceq duwe » NOte Ahak dhe reswtant dorqua
T e badcward Held | ‘ 10 zete Ot the e oF Nor—!*il&?r.

HJ' Torque peed  characteri e ey

- “The Aorque Speed charactericics 6F o fingle phase Fnduchor
motoy e $hown in F{a

Tt showe that Ake Forque produceq by Ahe dwo OFPGJ‘,_}QI.I To’rod’ing—
Huwx Component |, are c;ca::Hy Oppoite Ag each Other.
Rg. Showe Hhat dhe resitaut Brgue i equal Fo 2en ol N=0 e

of e Hime oF Marﬁra,- Hente b inducton Moty 0 NOT Self
B%th‘%?. Wl iF we rotede Ahe Fotoyr n ary  ofirechon L7 0N2
&teinod Meang -Hhen +he Motoy ) Stave romﬁng, in Ahot
direthon
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Bu PTGLﬁCN\~’ it js not possible ~o rotare Jhe Mooy by ‘3i"’1‘fj —Hm»@
o WiHal Abrust Aherefore it 15 necessary s Medit <Hhe Conelruchion 6F -the
fingle phase nduction ™ofoys in order 4o make +hem Reli@’rarﬁag.

+_ It PhQ.an& printiple gF star+ing ! (W
J

%) (4m)

Qquirre) Caqe rotor

AN order 4o moxke the Single
Main Wind;

AN ﬂé\« Phase motsr deir starring. +uig
| {E R i wind‘m&f Qre pranded ihf’rf’qd- of
» ore W*'ﬂdr'r\jL ay Shown in Ffaz-

% ) rﬂ'\@ Axer OF J’[Q"‘Z)r bﬁnd,‘ngr are

Awliary or displace o by 6F 30° eledtrical.
Parter W'rndind, The W?ﬁd?ﬁéu (urrents are 90° phgse
Rg: Split phase motor chiFted  with respect o each other.

The Awpg Windin
Megnefi ¢ Herd in Jhe aur gop

“This mfi(l:}-ir\& FHed i¢

produce o TOFF'Q'J‘M&
Lethy  stodoy and fator.

then make He rodor Fotede in +he fame
direcion qe por Ahe prnciple aF induction . rthuse Ao sl Pha fin

Pnciple  tates 4he Jihgle phase induction modor Self tarting .
“The M CUITeh-fs HGW“\& er\rUIAjh A tfwp winding ¢ showdd Lo

Opraximadey phase  ShiBted in order o produce Hu "O’raﬂh""d—
Magnet)c Held.

“There are Varou® Methods USed For OL'I‘Qin{rH, Mhoso Phase
Shiked Cuirends.  Jfome oF Hhete medhode are:

I- pesistance Ipnt phase Metoy
o Coa?aurlzr HIE phase Mot .
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i - A = e WA

# T1ipesr 6F dinqle phase Induction motore:

. Resistang start iMducHon run Modoy
R (0Padfr stan inductigy, run. Métoy
e Copacor Start ®patitor run votoy

4. Shaded Yale induction Motay .

SPRIISSURSIG ¢ | {3,

@ Reosio¥Gnre otart fhdbl(,‘HOi’) ruwn Mptory . (wfl ¥) (‘4’”)
(Spit phase T.m)

I, (entriFugal Switch
Rl g 1,111 ) WD 4
14 1, Auxitiary

vV Wirdin <
ch‘cr = AT 5# .Gjo
P7 Nu’nding, Nl
Rotor

fig4) Resistance s4art induction motoy
(Pt phase T-M.)

(_”16 (\ﬂn.otrqcﬁ .
it ’ oM OF a. ailn phase indution Moty tr qe ohoi
J )fThu‘ motoy Concists 0F 4w0 Windingo hamery the mai )

WEndind, ond the QUW'IiQI:y or S-%ar.-!-ina V!‘l’\dln&. J "
i® resistre. 6—)
- Drintiple !

“The Curprent Howfn& Ahrough +he main Winding (1)) \ags behing

v by 30" since Jhe tain wl‘nolin(c]t Pe hfghU inductive.

The turrent ‘Hawfn& —lhrough +he S"}QY‘H“& wfﬂdi‘na, (T2) is odmoet

in +he phase ‘ath Hhe QL&PP\)’ ltgge Vo as Hhis windin& P
resstire.

“The Puxes produceqd Ir; ~hese  cutrends  will be Placed at about gs°
ith kestect Ao each other: And Jhe fet+ant of +these Huxes Wil be
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O'roﬂlﬁla_ magneric Feld. due 4z Fhe roa-oﬁné, magheti ¢ Fed (&,

C e @ Non.zer a’rarﬁnd, @rque,arﬁr& in One direction wil) be produced.

The (‘m—’rm‘-qu svitch (mnected in Jerfer with +he Ji'ar-Hra, thalfla_
Jehs Qudamadicalyf  0pen Cirmided When 4he motoy Spced reaches

Gbouk o Ao Lo oF Hhe Sinchromouye Speed. |
Atror that the motor rotatec et On Hhe moin Winding.
el-mrunmng, condition Aht aw;cinag W'f\dr'fg— remoins oul of- +he
Cireuwit. |

The direcHey oF rotatigy of plit phase motoy Can be rerersed L7
re"f’—”n& Ahe derminoys 8F  efther M0 andina_ or e STtter
Mndina. The diredtion oF rotodion Chaﬁj“ due 13 +he tererscd in
direcHon OF romﬁna, magnetic Reld.

Thye undet

¥V
1, Starter windin cutrent

0

Main Nihdin\] rrent
Figt) phatsr diagrqm.
The thatgy diagkam Ffor pit phase induction metoy s a3 shown

in iy b).
v ie 4ha WPy votage Gnd it e beirﬂ drooted o HeFerence

phator. (The MOin Winding- S induchve. €0 4he current %Tﬂl{jlf)

it (1) lags behind v by an angle 4, Which is large in Value.
The (urrent Jrkrqul) j’rqr-h'hﬁ anolin& (1p) i$ cdmotE {n phadte
hth VI'Jv(?tau:e Hhi e wfhdihat i resisHw.

The phase difference betn T, and Ty i large (). 20 +here wl)
be a \QfJ? Phase d;‘FFeren(e beth  Jht Hues produced by Ahese

Nihbh'na.f.
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These w0 Flukes @dd and Subtract v Aroduce 4 resutant Fiug
Which fe ra-iaﬁna, majne,ﬁc Held.

7 Toraue 9peed charactenstcs:
e The dorque Speed chatacteredics
OF SpYLC Pharg Inducticn mMoetor (s
T. : Shown in H&.
Rl ' the J%arﬁnOzL Aorque Ter OF Spiit
! P’\GJG inducHon motarse i3 poor

: (about .26 4o 1.5 Hmer 6F Ful|
j load Asrque) .
#: Ng -L ”{_.Fj::_h The CenthRuqal Switch

(GHhFqu Svitch ' ’3’ open2 OX q Speed N=No

Open and For Ipeed qbove ~his
Ry Torque 3peed characenetics F

+he Modgy Gperates On oy the MQun W“”d"‘d’"
The starting. dorque i< proportionas o e angle (.

|
1
I
1
%t S I.....Jl......-_,-.... el .
L]
|
i
i

~ ApPlicodions:
The 3+amn& torque oF Jhese motore e Poor. Hence -hwy are

WeFered for Ahe Following OppiiCefins:
I Fans® and Llowere 2. quhin&, machines

3. CenisFugal purps.
@ (opacitor olart induction Run wmotore.

Q%Qr—ﬁh

stoiin
2 r‘fﬁnrg%%_{ ﬂuﬁor wind in Copautoy
1, | T, —
Ac 5 Main | i
(a4
MP‘TC ' windma., (eh-thujN ,\,) wain
Switth “‘“4'"&
Eodor
Pn-tor
(@) Copagror stare motor (b) Copatoy siare Copagor run Moer.

Scanned by CamScanner -



Fggohows the Colfau-fv\’ sYart jhduclon fun moadar.

- Tt Showe +4hok conctruition of Ahie motor {8 Similar 43 4hot of
)it phaste 44pe induction motor.
Ffa. b) shows cafaufhr amrr Copaticor run MO10Y .In Hhis Hype

+he Cen-}rir-ujm Swm+h absent.
“Tha Gurzc'\l'amj Winding Connetted In Qerief' wth 4he (GpadtoY drawe
Q leadin currcu;..

DUe o Hhis +he Huxes produce o Totoding maghetic Feid, *fh'c‘v
resw= i the rotoditn oF Hhe modor. N |

“The Construchm of Capauflvr :!’rart motoy ir G0 Shown in rﬂ@L a)

The (urreak (14) Ahrough Hhe moun wi'ndirg. hil) laj behind  Hu
Souree Val+a(aje a0 4he modn w:'nd:'na, is induchve: pL Hhe current
1o through the Qi fiary lnfnolfrg’ (T2) leads Ahe Suppry viltage L7
30me angle due b dhe preseney oF (apaufoy. Henre +ht angle
betn Jhe Huxes Produceqg by T) and To i)y be large.

Due do +hit lamge angle | Hhe s}Qr—h‘anI, forque produced bf Hhe
copatifor start modpy Produces o [ql'ﬂer &'Mr—h'rg Aprque g
compared o +hOX yroduced by e Spiit phase induction mo-for.
AS 30on acr Abho Dpeed Teachpo
+he (‘“"“*“Jm Mritch is Qudsmod cop

_ oven Cirtwifed and the
WRINAY  wing |

! iﬁcar oltnghith +he Copaddey 9oer oud of Cirewit
ThUS, Hhe Indu gy, mptgr V1 theh  be mnninﬁ, 0n1y ON Fhe
HW< produced by the main Windirﬁ.

> Phator diagrgm:
fg.Leow shows the phator diagram OF-IJrhﬂ capadffur a'}m'r
ihductom metor. '
Themodn  winding i3 inducHre 20 i1 (urrent T, lajg Lulwind, +he
Ac Suppiy sttage (V) by an angle @),

L

7St o 807. 0F Jhu maximum Preed |

TP T Wt S e e
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The urrent 1, Ahrough, Hhu sa—ar—HnJ, wmdng,- nowW leade v 1,7 o ood
an angle @,. Thie hogpens due 4o Ahe prefenie of Copatdar in
derier widh Jthe sYarter andr‘ng. '

Dut Ap 4hie arranjemeuf e

phase Cmdle berh T, and 1, ¢
2 fe.X
ie 'rerj lq[je. 1t almost ap

p¥oaches 90°,

Te (J'}erl-if:j Winds na, (urren[j)

I
!
(Mqih wfhalinj U—”""Jt)
Fg. Phasor g4ig rqm)

. b
Torque 3peed characterisyico:

T0rque:
F F\'g..phaw_? Jhe dorqupe Speed ch? oF

the apadror start spijt phase induction
r\6-tor.
Dye 1t (hteqse value 6F 2:{ J ,{.h_l&\-q:-ﬁa,.

dorque oF Yhis mafor higher thqn thod
OF the 9plit phase fnduction metor.

At Ahe Speed N =Ng Hht centhfugol
Witdy Will Le open (iruited and
+he motoy i) 6 perres on:j 6y

T starr

t C%MFMJQJ
Owitch opens. e moin W'\di“av-
Y - 10rque Speed chS.

s%avﬁhj “orque of T--M-Cﬁhj‘c_ Pha;e) r

U, Biven Fg = K Te Tmf"h_:(l
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| @ Coradior gtart (@patitar Run mator: (if-lz;',9.~"i:) C4m)

; c :
2 e | |
g+q,HnJ . [l
T windina—
Ac Moin S e
S‘urphf GD kindina, Oo
Retor

F%'. CO-FQtH’Er .93:&[!: cafaqdnr tuf) motsr .

The (ogauder dtast espaudey vun motor is showh ih above Fig.
Note Ahat Ahere i wo (eh+h'Fujcu Switch, hence +he (apadtsy |
Rtk o out oF Cirwit ok all.

Hehce he name oF Ahis motoy je Capadfey Start cafaq-i—ar run mator.
The ditecion reversal tor (6pRUAOY 4490 motor® (an be achieved LY
in—\erchanjuna +he Cobnectione oF majn and qw‘lliar& Ninding.L. Ahje
Wil inJret(Lmljg +he Heldr produced Ij Aho g th‘in&. “The

in+erchanjpd phase shiFted Field wil| rerersp -the directior) o the
matey.

I (Mgin hinalirﬂ (urrent)
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> Role of copacidr:

The COfQCH'OI" Qways temeajne in Abe Cirwit. ﬂhat_er-al’e it detides +ho
PerFormance of 4he modor of +he HMe: oF Slarfing as wel) a8 during-
“+he runn\na. Mode-

The valye or (o.paq‘-lm c 18 S0 qlzcided ot +he motor ohowl d
have hl\jh S’rqmnd dorque and betHer mnhinét perrgrmance.

Hg. Lelow Shows +he 16rque Speed charadenshce of Capad4o¥ start

CopadAer run motar. ‘
Nete Ahok +he alrarana, dorque ¢ less

“T0rque | than hat OF he (opau-fsy *Hart (opader
run mator.

Advantage of +this modor & i high
bower fackor which i due do Ahe

]
T o =2 - ‘““"‘: continesus prosence oF Copatifst 10 +ne
! Cifeuit -
: isadvantaqe ie 4r higher Cast-
_ H‘-O > Ppeey Di J ie 4 Nig

HY: 10rGUe-Speed ch® of copadidor S1IE
Copacidor run mo-or.

= Applicofions: ‘
the copadter it of (opaciar start

Due s high 340r-HnchL +orque, | i
and (opautor tun melors are used For +he Following Qppli Catiths .

g- Conveyers

1 Grinder 2- Compressors
4. tan® and gir Condi-Hon o 5. ReFﬁjerQ'fm:O.

e
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@ Shaded pole Tnduction Motors: (w-m,f-rf,w-u’)

Stator

| {-Phasg 0— winding
SUpply o— ~N—, '
— Cage
rotor
|_Shading |
banch !

(A-1111) Fig. 2.6.1 : Shaded pole LM

Fignshows the constructisn oF Shaded pste inducton mbtar. Tt hae
ysuany squirrel (age rotor.

Every stator pole is divided into 4wo patty by Kegping. Sal|
SHt (90%) 1n +h, poletace and +the tmaller POrHon js covered with
Q Ahick short  Cittuided  Cop

| per Wite (ayipq Gpper bang o S’Had"ffj
bang.

When Slqdgy Hihdihé. @rries (urrent 4he main peles produ ce 0 Hux
bro. |

Thi® Hux links with the &had;n& band and +hie Land acks qe a

Sherted  setindary $gdor Nihdiha, Leinét 4 prmary. (irculoding.
(utrents, Induced in the

band Poduce andther Hux ¢ o,

Result
"uxant

()

cofux

Fig: Resutant Huxp
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P 7 RS L

et T2 VT R

At tastant t, (uifent is Increasing.TThe tnduced emF HHes s oppose L
Thu® flux g Opposes it and feswHant flux is in unth@ded part. "
At instant t, (urrent i almost (ons¥ant. Induced emf and Hux Pg

e negigible. Reswrant Hux is almost Gt the (entre oF ‘he peip.
Thus it hae Shitted i+ posi-Hian.

At instant tgq urrent e decreaﬁhd_- Thg induced (urrent 4nd -
Hux dg 4ry 4o 0pp0ose +hie dettease -

Hehte Fhere is (mwdin& 0F Hur ih ShQded part. Resw*ant ¥lux lies
In $haded part.

ThuS 1t moyes Further. TNS ackon ConHhues ahd +he Teswdant
Held rotades trgm unshaded park 4o shaded part-

Hene rotgy Aale0 rotates in the 0gme direction.the directon of
rotation Gnrgk be reverseq Unless position oF Shaded ‘"l"‘g A

changed Hom one pare oF pale g angther part oF pale.

Such a motor develgps |ow s’rar-h‘na, torque and it hae alewW pswer

. e :
Fattor- However ip o cheOper in cosl- and Comma nly used in pract ce.
’TOM}FQ

100

1007
9:0 8 '
Ns P =)
N=0

Hg- T6rque Speed che.

- Ad vantage:

1 Cheap
2- Simple in Conetruction-
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= . Dis :
: qdvqnm\jg,

R low g
% Llow

= Applicodiane:

I-Table pqp s

" dorque
Pewer tactor.

2. Rlowers

3. wqrhin(? machines 4. EeFHjerq'fDrf.

¥ COmpQrisgn gf Resistance gp)it

phase motor and copador

_3plit phase Motor : (W-;r) (4m)

E parametor | Resisance Split phase wOHauior Spk phire
mo’ror___ mo:ror |
1. | output Jesigned Fox low dutput | Can be designed upte GHp
s Upto 3;— to 2 HP
Tt
9. StaH'th toque | Less s%ar-ﬁha +0rque ReHor J}Q(-Hhar ‘orque.
3| Cost very (hedy in Cost Cogt {2 more.
4- | Rehabilidy Needs no (opagfor and Meeds (opad-for and
hente give Feliable emice hente reduce s re"'QLi';fj‘
&. | power tactor hE i door PE i Leder.
¢ |-Uses washing machines, (srpresgors, qir
reﬁijem”rof-f, Faps etc. tondiHoners, gvinder,
| Pumps etc.




