:3)“ Phase Tnduction Motoss .

- H aaphus.e ‘induction motox is a Singly- excited
LAY
a-C- machine.

L, Only Stodos is given 3-phase a-C- Supply.

L> The sotox is not Ea!:'uren nnd E“F’P’é]'

‘—w

— An induction motor wuns ot o 4?&&.& othex
than -the Sﬂmhmnnus S.Fe.acl, g, it iz also Enown
as osynchronous moter, :

— Tt worke on the puinciple of elechyomagnetic imdueHen

Congtructional Fegtures. | )
—The two main padfs of the induction mdlox ave :-
(¢) Stodor
i) Kolox-

(1) Stator :- The stafox of an induciion mofor consishs
% ;
@ Stator frame
@ Slofor coxe
@ Stotor mindlnﬂ—} E'P'husﬂ distributed m1nd1na

@ End- covers
® Eeﬂ.ﬁnﬂs ete .

—The &tatox of E'Phuse, inducHon motoy I8 gimilax to
the 8tator of Gynchwonous machine .
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Sraerad with D e

e e Ll

Scanned with CamScanner



s

— Stodoyx {fvame iz made upnf m.s"r_u'mn and it
hu'ldg the slu’mt coze.

I

~ Stolor cove is mode up of 1hin .-5-1113:115 ot Aheel
|laminations . stacked hﬂa'l'hEE The -statos Cowe

ht:l.h Alds fox p‘fmrml:nﬂ 'th'ﬂ'E‘.E’icL&E digtzibuted
a-c. L.:nlnd:rEﬁ.g in k.

— The +wo end—;mus ave algo made u'o of cast-ivon!

éﬁ%’éﬁ%ﬁéﬁﬁﬁﬁﬁn

— The sfator mmd{nai consigls of Inzulated toppes
wire. The Mndlﬁﬂa are three- phﬂ.sa dietibulad

winding . The +hwee thsﬂ.s ave connected in
E-'i’ihﬂbf stax ox deln Jashion. W

éTéﬁ

— The stotos mmdlnﬂs are done fox _.E.FQCI.FI-E,
numbex of poles . as pex oux Yeguivement.
Giveates is the numbes of poles, lessex iz the

APEEd M. = 120 F
P e

Fl
— ldhen a 13- th.-;.e. ac suFFlj is aivan to a
Phﬂ-&t d.m‘mhuhd ﬂndurﬂ, ‘ﬂhﬁna mﬂﬁmh:

Flt.hl g Sek- up in .5?0-1'.'-

= This -wotah maﬂrﬂ‘ll'c. field . induces . emf in the

wotoy - l:.n Eti"m—rnaﬂnehc induchion , which
prnducu a torojue , 'E-S'”l!"""‘ in ;"’D*ﬂ-’tfnn af

motoE.

x{{{s{sﬁfﬁ- ﬁ’ﬁ g5

O

s
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m
Yo
Shalt (eost1")
Rﬂ i e = Stotoy Caxe
Em:du.thi =7 | —StatorSlets.

Stand oy Bose . |

Conatwuctional Teatures
of  Induction mmotor

~The air gop befween +he statox and rolow Bhould
be os Small as Fmr.h'mll pnssih\e.

Ly i3 Tt weduces the keu.kuﬂe. flux behwoeen Siotux
g_nd. Tﬂ"ﬁ'ﬂ"ﬁ.

L;[Er']l Tt improves the ﬂpe:n"rind powoe Factor of
dhe induciion enolos.

Y 00999500000
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(i) Kotoy 43
— Rotor is o hellaw laminated- cove., hf\uh{tj- glets.

= The -wolor cave is mourted on the shalh

- The wolow in “Yhe . in-::iutl‘r‘nr;. mdox can be
clagsified irlo +wo ‘EEI_jPES : del‘.rmdirﬁ uFan canstruction,

Bt
() Sqyuinwel coge -lapt..
(i) Weund 'Ejpe. ox SHF rfrﬂ f'(-j'FL

I

§444944445844

() Squivse| coge tﬂpr_-

- In +his, coppex oY aluminium lbaxs oxe
¥ CO¥e.

p'lucad in +he alofs en dhe woin
— These bawa awe ahowt - civeuited af boih 4he
E-nds; ua'ma end -1Tnds.
- [n many small gize Sojuivvel cage induchion

metor, the wolor bawe, the end-sings and
the r:nnl,ina fan axe cagt ol dhe Qnme iime,

1.13.:'n‘::;;I a mould .

969580444

— I} 1he wolor cowe (s wemoved, the whde shuchae

of wotox basa and end-wings, looks lilke the
e of a 3quiviel and hence the name,

n

s

— The wolor .Slots ave skewed, 1o ensuxt smogth
and quict opesotion st induction motox,
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Skewed ¥olox slels

Coppey °*

d_..-ﬂ""‘.. alurminidm bovs.

Laminated Eolor cowe.
Sqjuivvel cage Rofor,

A44844999959995¢

I'-l..n_.i Hﬂ'l.lnli 'I'?HPE valos  oF EI{IF "Iil'lﬁ fﬁduthﬂh motox .

—In thig, the wolor cocfaing u::indmaa Similar o
that wsed on  dhe Slalex,

— S0, the <olos m'rr\du‘?ﬂs are also ﬁ-ths-e-. ishibuted
u:tin:linﬂs.

- The =olor u'.Jl'ndr'na% e Ll.sl.-lﬂ.‘k[ connected in Slax,

— The *thwee texminals :‘J{ the stor- connected
windings . ave connected to the thwee slip-aings
(e colléctor ‘ﬂnﬂa). The slip ¥ings axe on the shaft,
but ave insulated Fvom ik,

— Ship wings allew Jor connection & external wesistance
in Sexies wWith dhe ~mwtoy coindi S wiin )
Cavbon

_h‘sua.hu. ’a ’ 'ﬂ
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- J'E"d‘*"ﬂhl'ﬂﬁu of connect
L}@ H allews 5.Pr.e.d contwel of induction molor

La.@j Il alao Pumid;s.-r_‘ﬂn'l'n‘nl avey .ﬁhﬂirﬂ

+ox ayue .

_— t‘.urnpn.ﬂaiun

aF  beth Japz& &  indwchion wmotox

extexnal wesishonee

444444

L

Sajwivyel g induchen
™ rnnrh:n'ﬂ

wound - fgpe. IS

—

e

;:}_ Economical and Simplex

in conshrachon

Eu"j Mowe 'Iuﬂar,d,suz 'I-’en,]wimr @NEL& move  maintenance

less &= maintenance.

Eiq'} Mo contral over Shﬂinﬁ
tovgue

@) Speed

con'tvolled using

cannot be
sesizhn

(i) Ens.Hcrj :

() Stavhing fowaue can be
corfrolled using extesnal
vesistance connethion.

i) Ensa corral of SFuA

Ll.51'ha Eﬂh'rnul. TE.STﬂn.nLE-

N0 OBDObEbPbEH!

6

-q

U Bt

Scanned with CamScanner

L] it i

amm i Lardearre

Scanned with CamScanner



NS VYT TT¥I73733 3 43333334 Y

E‘o’m’ung_ Magnetie field .
— llhen a 'l'hiEE—Phase ac EU.FFH is given 1o o
'lhﬂt.—Phnsa distsibuted I‘..Cll.ﬁdlﬂ(!]ﬂl a -.u'u’rn.ﬁrﬁ muﬂn:h;

Jield is created.

ad Eu‘tﬂﬂfﬂ moane.'r'i:- tield means that the Eh_l.'-'luts an
the &tnlox are not 6‘1I'ﬂﬂl'nnu.1ra.— but -m*mirna in space.
e ST

— Proof fox p'ﬁmi-.l.r.'ﬂun of wotedin g g%nth‘r. fiedd -~
— A two- PD[E- theee- phase clm‘mhu'}zd tﬂlndrn{ﬂ' ia taken

on Atulor .
_ A balanced {fhwee- thse Sufp (Lj is d

"u._te,n ‘o o

"olll'

g i TR
e
0
d:k: Et],HEinmi' e O
by = dl‘.lmsln[m'l'-llﬁj
':Pu’* cp.sm(mf—iquj 5
O

Scanned with CamScanner

s with D g

e e Ll

Scanned with CamScanner



¥
a

At instant ] .

wt=-0o
S0,
CI]E: 0O
Py =bin (-120) ==L ¢,

by = & sin(-240 ) = g

— il i —
q)-mﬂj = ‘Pﬁ"' {P*f T [PE
= 0+ ”-fi".- Cos €30 + ‘]'-_E cds a0
= 5¢M

Sa, TESLLH‘HMT :Hu':: ig 'H- I. 5 -L‘rmc.s u‘f’ the moximum

flux , and ot instant 1, it is divected clJnn.a wefernce
' A ;

line. §

At instant 2 .

tot = 3¢°
C'PR - CPmEfn 320 = %_
<,'i:».~Ir = tpn., Efn[-ﬂﬂ'J = -tp,,,,
Po = P Sin(C200) = B
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77

A 199199999930

aF moximum Flue,

2a, vesultant Flux s again 1.5 Hmes .
it is divected at ﬂl'lall.- of 30 from

and at insthant 2,

Te.ﬁmqe_, in clack-wwse divechon .

At  instont 3.

ot = 60° ~
Se, Pe = P Sin 60° = ig_¢m.

Py = G sin(65)= —Z b

b = bmsin(-120) = 0.
& Q'

—% — -
¢T.+.,.l = q]n+¢}1+¢¢& 5 = 5
2 ps20 + 20530 tO T .
== 2. - B
: LETF}L:II ie  1.S dimes 6F mmoximum flux and is _
cp, vesulion divected ot 66 Fuom wefewence in clockwise elix™
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=3¢, fvom ghave F'I‘IﬂSﬂ'i diagrams, e see that a
*ﬁ'n-hhl‘ﬂ mc:ﬂnt.{'rl:. field of tonstant maﬂmh:d: Cr$¢n)
18 .Eel'u,x]: when a 3- Fh““ balanced EL{PPIJ 'S aw:
to ﬂ-thsr. distvibuted windi fas

— The E.Feu:'l at which 4he magnelic feld ~orates is
known ag E&!rmhﬂ'-:nms “peed , dencted |:a Mg .

:Mdiﬂwmmmwmmw

)
.

—&p- Slip.
— The difference between Jl'he. Synchronous ,&f:er:d N,
and actual welor Lpeed 1 alled slip. It 15

uﬂualla expyessed as aq 'Fmr_hﬂn o%
Ft.rr_thi‘nﬂc

7 3lip.s = .ﬂ-’-_‘mﬂ_-r‘__ X 100 —J

WJJJJJJMMMM&
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Pﬂnttpla -:::;'I'1 uptrn.ifm ﬂ’f induction motorx .

— Tnduction motey wiotke on  the P-sfnr_'qplt.
electya- ;*ncLﬂm.Hc. induehon .

— ldhen a B-Phnse ac Su.FPI
dighributed b:arﬂd‘una. , a 1&1‘{:&'121_1%
created . l

1717333339%

SN bbby

ot

(5 ah.re_n 10 2~ 'hu.SE.
nelic '?H:lr:l ~ﬂ

" This netic. fleld  cuts the |

rotos r_nnduthﬂ ;nduc,ﬂﬁ emir In .

"[hus indu:e_& emf causes a cuexent

to '“EH'-:I in the woloy ,ar =wolor crectlt 18
W Tiew |
shadl - chreutted .

J

As  per lenzs lw, the effect opposes +the cause.

IX

"ﬂ:-t:,%i; the ‘- cuwsent in the oty  and
A e

dhe. cause iz +he - Flux cutting by the woledi
muaneﬁc. ‘Egtl:l(;j ‘Eﬂ

Se, this cauwse of flux eulthing can be weduced if
the welodive speed between dhe wobadin mqant"lir'.
Held and ~etor mnjru::‘mrs deceenses

S0, a fodque is peepr pwoduced , tohich ~ofates

the =wolor in 4dhe ZLame diveclion , as that oF

-:'t:'rtthna netic field . This Teducer the -welotive

s r_u’duﬁ, ok relative speed  of flux cuttin
decreases, ‘3
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-4 we Jnﬁurchnnﬂe two Supply phases, the
diveclion of ~voldion of m“neﬁc tield veverses

and 30 the woohon of nduclion meter also

YL wEes.

$44444449944444444,

!
i

MNoTE :- The wotov of induchion moter can nevey attain
55“'—'-"“’*““'-'-5 E—FHJ ;Ms gz in thal case selative
speed will be Zewo and these will be no Flux-cuti

.Co dheve wil be ne induced emf and no
::]:utluFed Jﬂ'l"qlﬂ.LE in this case .

4

¥

6444

I_L_

!

L

st

Y

A
by R

l
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Nmkfrﬂ o Induction motox.
S

Sl vs)
£
eirn Comte

O

— Speed of stalox field, wolafing in 2pace, = N |
%.T-i Slater)

-—Spe.r;cl c:{: sctox o Induchion molox = M

= Ng(1-3)
— Kelaotive ai:aeci between giotow field AT
and ~olor conducloxg e Y
= SNg,

—» SQince Tlux r_hd'Hna is at '6?”'& Me=N,= sNg.
So, mmzn%[ & induced emf in wotor = f - sf

— Now, cuwvent in ~the woloy (at -i‘-;eq',. af)

causes a Flux , ehich wontes ot L‘l.-'-xF{‘,i'_[:l
s SNy, cwav.i. the wolor bo

L_,. EFEE:.[ ﬁf woloy field wnd woor = SNy

o _Q_,?H:I sf ~wolox field -4 Alodor = Nsg
-, Stadox Field and ~otox field votate o same &

F'Etn:l Mji, thus
cYe ﬂ.'lfn_ﬁ'- ﬂ.._f.ﬁ“-gh:l-ﬁt Tﬂ-“l'ﬂ.fl'-l-ll .
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—> Tosque and Powex Equations .

99994

——?ﬁm:..u Fim..: im] {nJu.uLHnn motos .

P

e __+
" — Siodoy (uless” Fé — Rt Cu s }F:.f.'l.l' — Fd 1 loas ;[

l — Sdndoy fawe 'Luﬂ l

Pacear i Biw - op Flec hanteal Fataes
":m;hl.l‘hv Fﬂlﬂt'a;-' Power ﬁ'-‘"F-'-" ak
e Jlnhl:d In Shatt .
Fosanx irnfﬂl' Toloy
o welow
' MoTE; -

Roloy cove Loss is not ioken sepaynd hu_a. but rs -
m included in FE0 loss Hzell, Sa, jwen lozs giver In question

vefers only 4o shdpy I¥on loss . |
— Similaxly, mwm?nndina towqques can be defined .

'% :—féjg—- Tﬁ' — ﬁif-anF foxqjue .
% M E‘.an-:hrnnuus speeed in
mechanical wadian f&:t :

At 4991991919999

H fa
.f.l : "‘:J_E:' = “E'a'_-‘: T — Developed Towqyue.
fmq. T -%*'— 1.t — Shatt foxque
w

ey = olor .-!.Fu.d in  mec-vad fsee.

(@ Friction and windage *loss @& also ‘enown
mechanical loag u.ﬂ wotational logg =

@ Losses at no-load incude — S4adp
and Friction and wihd_n_ap_, losg, B i

——
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ANNROU G

Fox 'l’l"ﬂ":'ig‘ tovque- slip.chavacteristics, cwe see weladion

between and .

Cage 1:— A4 mee Stoting and
duwing initial H.lnnin.
(alao du@ vk g :Eéh“ﬁ
= )
Ly, Slp is h-'ﬂ"‘
i -5
L;(%a.j' < K

shelie
Ll "JS_i:? tmalnﬁm

|
Casze 2°= Undex nermal runni
Londiftan

L, Slip is low
L (—“;5)1}‘; -

I“>- T =t 5| — lneax
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Kimy

v
14
3

it

slir e —t s -~
210 Sﬁ.‘n S=o

(444

Maximum _aiv 9P torque . ()
_'L'c is +the radmum  value of air-gop 'I.'ﬁ'!'i'-ul..lE. ‘%

_1tis olao welemed as
—» magimum - Infeynal ‘ouque ¥
+ pull-oul towqpue o
5 Shtolling - fovque o¥
- bryeaxdown - forque .

r&(:ﬁﬂﬁﬁ

i

ordlition veawed fov obhaining masimum towyue can
'fi;e ohtnined bﬂ |Ht=enhnﬂna d‘% wrt. 5 and

-

(%

/
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Q'l A 5 Ph:::as-,a 4 Poﬁﬂ 'nduchon motor & 5;u]s">f4’eﬁy'

—F'aﬁm S Plﬂabe SoHz ac qu:!:ﬁr ¢ @Qcaﬁg}—e

@ RAS E'—(P"IC&\WHME QF&E{ Ne = _12©4 :fSTQO
rﬂ?

L‘ﬁ) g >0toY /@(:»_o_ﬂ_a{ ol &J&"a & < y My = (I-—-EJN_S

A e
LD T yptey Curyen |- fr,a%m ﬁ;@ﬂmgﬁ

l"'~J

TUNS af- Qoo ‘HI)*.M.

| K = Ny - FGC"_D
Mg Kol
A = | — GuO _
| SO0
£ = b

Yotrv  cut yven)- fmapM7_ = /‘5;?5
= A KED

 A—

= O0O-6XS0
— 2 00 HE

(V) finel welabive ﬁéfuzzsP blw  Kietor f’lldcf cunef
200y (onductor Y F TFeY grud % o0 wpm
G"S“"’Nr) =
V) Fnd  veluhve ﬁ(ﬁmﬁﬁ‘ b/u.'? Fre  Afetox rf'&ﬁaf
' ond  wotor ﬁ%dc{
Ane- o

P
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| OH’?L{E # /MLF Characleristcs s
AHTEL‘,";F'HL g PR Y e aala & ﬁ?‘ﬁ
O . |
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T - - m=s “TOvg Il

- =”
/f’m -3 /E",Ff: af'rﬂrir‘fﬂ‘ﬂl'n

T -ﬁFUJL

Fo-

— gfﬂ'r;
f i
J— A= T
. 2—
)
1

th@a'z:tHﬁ' i P

—~ ) Bau ma, —— F M G+D:]"]:HH' >rq 5
Moole. Mode. il
2 phase nducHon Mmoo Ope ¥at+es n 3 modes —

[ —

1. MG‘fO'b"l'h& Moole 2= 04 B4
Th ik mode @_-F Ofﬂvmﬁoh , }Bufﬁhﬁg % 31'»’&#1 o Hw Bfatox

Aldes and —Ha modtor afwmtr/s ~otates below —+ux ﬁfﬂcm’wg
,%F&d' The InducHon mn—}@r—mrc}'/m vamnes faum 22 ¥ O

—+to fuﬁﬂ foad -for?/m as —u ,WP VA Y1EC »
7, qemafa—l—fha; Mode[- R £ 0] '-

In s moole &ﬁ QF*’ETGHQH ‘nducton motoy TUNS above

—+H Bynchyonouvs ,53’(:129_;_} cnd th Bheudd be dxven l"’/ - anLt
Mmovey. The gtator wfhdt’ﬂg B Conrected o a Thyed
phase Bubply in whick k' Bupplies  elochricad enew g
AC;T'UQQJT , tn s cuce , =1l +{;an& c:hcf &,&'F bPotHn <ty
M@ﬁf&» A0 e L (<0’ -Jjgcq_fbfeg hlf‘f‘/?i‘fl:f{‘.::;,( €4 }Ef?/qha,
dvdivers elochiced eins 53 (l}(

3* ‘—B'ﬁ'ﬂl 'C&'h MEJGQQ.[ (3.‘? 1J :u Th —t1ae P_)hcif }:_L'ha( hﬂ.c}c,{’_;:__
—7 T "'Lﬁc)r.'i ﬁ'b‘fﬁ/g Oy ~—/he /135}.&';'}'1'? Qf-f-'h,t Jé.u,?{D,eJ, t:r"":-.

C han B0 ~thal-~the. yodoy LBtarte o sotete 'ia
R Y YRVErSse olixkchon cund @i a el e oty —

/ifl-ops.-
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AHDQL'CQ—HOM G_&{f 2 Fhﬂbﬁ
1. hoc e Foein ema['nﬁ,
= ‘100&“3 Gl-]ﬁ fﬁtz’gﬂ dteynators e vsed as 595’&{”3 Fem

olua-Hon Mmooy 30

3. PrintHne machines

4 Qoﬁ.ﬁﬂha e

& Tn s welHey pump 070K

G- Non hydmaﬁzt ,]903 [Juxm/w'r?ﬁ% ffwo{
>

S

9

Dl hg M€ (A g
G ol Mg Mmeclu'ing,

s /ﬂram'a&‘f‘u‘wﬁ ound tnclushal mers

12 et ﬁ
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