IETEX F forw, U 4-01 AieY 50-Hz 92 & e & Y
1,425 rpm 7%= & &1 7= N = 1,500 rpm &, s
e 5% 1 0.05 8 | ¥iex #¥e & sgfer f, =S, =0.05
x 50 = 2.5 Hz BT (St e & &) 30 AT & AT
T ST et 2|

Fig 1

SLIP RINGS

WO
MA b

(b) freredt fisrr Atexd (Fmw femfRr a2 &) & foeh-

THeT H AT FIAT T T ST 2 |
(iiii) FeeRitae fafer gt (By Stroboscopic Method): 3@
fafer & o arg # JATHER KFF AF I W TF & q8 T FF
FT T TG TN GUE FAT AT & | Fof GUSt &Y H&AT Aie Ht
Tl ST & FEY TN AT | TF 6-T Aex & oy §2
T: @IS A foTH A1 e T A9 J%a g0 | ST % Fig 2 (a)
# fe@mr @ 2|

Fig 2

)
s

ELN33131E2

(A) (B)

I &1 % o e & uw R & T ST € Y 39 I AW
i qRa EEEE o T Qo B S 81 98 o
d.c. ¥ a.c. AATE IX FTAANST § FAT AMRY FJAMT Fa a.c.
T § T/ SST AT & | (99 afe® d.c. T a.c. Y& ITART
FT SATAT &, T F IH THN & qA1 a<is § T # AT a5 |
ATfF YT aTe HA Fig 3 & Ramd m & waf¥ Fig 2 (b)
# A TIE F FAGE WA T & | TF & AT =Aey &
arfed d.c. T a.c. I I, oF UF AZHA § UF e FA9
FIAT & | (T &T AlcesT HEATT BIAT ST AT FoAT FLAT & AT
faieft St € af o g AT |) U a.c. I W IE UF
HAEFA | IR FAT FEAT 2 |

Fig 3

7 o

21

ELN33131E3

o ferfy Jarmm &, @ @ & e Qe 7 gad g8 e
e 3 & St s fafya d.c.siw a.c. &t @)

afy fewr goamtfors afd X gadt & af 7% for fRwrd & 2
SafF aafa® A | FAH A AR T § TS T
Bl &, 7% o A Aot § oY IR fRew F gt T
T 2|

TRT WieT T FAAT- ARST - I Al T - s ex adierr (Efficiency - Characteristics
of induction motor- No load test - Blocked rotor test)

I : T IS & d A o fawferfaa w1 #ea I g

o AT F THd FQ Y TF 907 AiEY & e TATE AR@T F q0 HeA §

o & T T | FRET A" wIATN

S A el IROT AieW I A X T @l e 8, at a%wA
FT W A & AT ST 8 | Wed | Serd aorgol gora srfaat
St T 7 arg e eTfaat @t gt # § @ gt €1 3Ye
qEY & WX AfE STat A ar gt #t qfd gt & | fex
e STl (F8H Affo & HaT g R fewfw sitvar)
TR ST ATE S H FAad 79 T TR F3dt © | et
w9 7 ¥ O eldl | e | A8 STwAl AT Ao el &
FifF araT fRafa & Trew amerert & sgftr svem =7 &t €|

Ffe Wiex MFe IR AT A STAT A dt AT ATS B gLt
g aTett SfafaaT % HTeer Aie< &1 i MY &7 & J €, Aty
HLHA qG AT & | TET g5 ALHA & HIX |, FA FAAT a8 AT
& formt aerut FHERT & AT FA 7 giEfod T Smar
2 (i.e T=Ko, |, cos ¢,), Feaed At FI Axgford fth ITAae
FH & forg worie Frgu 3a7 & | 387 T U Here S gt
& oY us fAfvaa wm &t ava ¥ 9fR=mew ot giar ear 2|
JIAd | A 3T 9E F AR O F forg /w1 A fare
e star € | vs A feera fetRa e & degage ofts, Tex am,
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et aerger, fAata oifte ofe Farar 29+ st &t o Gt 2 |
Fig 1 # 31ft% YaTe 3@ & FIA & ¥T | AT 747 & | I8 Al
FX fof =T arelr Areren #t yare g F A avw @ = |
Fig 2 a€1 & 9T{th TaT8 @ & T A T8 I IUGh a8
& AT F;H [HAT TAT S AT FE AT 0T & o s 2|

Flg 1 ELECTRICAL POWER INPUT

- STATOR CORE LOSS POWER TRANSFERED ACROSS THE AIR-GAP
- STATOR COPPERLOSS  (ie ROTOR INPUT POWER)

ROTOR COPPERLOSS MECHANICAL POWER DEVELOPED

ROTATIONAL LOSSES = MECHANICAL
POWER OUTPUT

ELN33131F1

Fig 2 Pi =3V414c0s B4

. 2 1
P02 Pg=312 2=3E 10080 = Tos
-3 1y |

31215=313 rp=sPy Pm="Pg(1-s) =Toom

Pg = ROTOR INPUT POWER

Pm = MECHANICAL POWER
DEVELOPED IN THE ROTOR

Po = POWER OUTPUT

wm= MECHANICAL ANGULAR VELOCITY

Prot=Pw Po=Pm—Prot=Tom

ELN33131F2

Fergt, arfers wiivw, SR YeX fata (Torque, Mechanical
power and Rotor output) : ®ex fafde P = &ex fafa +
wex At

T FT fd quiaar ST EIRT WX TRIT H =R siar
2l

#e: ¥ieY ffde P = ®ex i
e &1 Fer fawid, P = Tex gge P = Tex am arfaai

7% e At anfers ot § aget St § A FoF qerger TR
g FEAT 2 | 50 THR AR T T TATLI © AT AT ITAR
el T, 9 &t 2 |

AT N r.p.s e & IRATF T & Aeag qerget Nm & & da
T x 2nn = Tex &7 o ot are &, P_.
Ad:

T a0 # kg.m | W fam @

7fd TeT § IS a9 AT 7 8F, ar Wex fHid e e &
FLET BT AR ST AR I T T |

T

IYYITE &7 HIHTOT & X ST H<T T €,
AT 1 Foa fAfa =P _=Tw=Tx 2nn
ﬁﬁﬁﬁl?:Pg:Tms:TxZnns

3T FET T F AT F goF UeT ary FTAAT Rt
Aty e ¥y =1y = s x e fAff=

= § X ATF AR HaTd § T(h
=sP_.
9
Also rotor input, Py = rotor copper loss
s
e @ g e P, = fifaw p_ - <ex am e
=(1-s)P,

or rotor gross output, pr, _ 1-s

rotor input, py
e Fer fita Pm = (1 - )P,

- n

Therefore rotor efficiency = —
n

S

CELrL4d

TF 4-91d, 3-%T, 50 Hz 901 Atex & §9Ye ofth 5% T @
50kW, & | ®ex grfaat 1.2 kW 31X arg =dor g =t erfaat
1.8 kW& | T &< (i) TeT & i (i) Trex arsr arf=at (i) gemar |

fear e
qret # e P=4
smgfer f=50 Hz
&t =
feer s=5%
e At = 1.2 kKW
for o a1g = ErfEt = 1.8 kW
T FLAT &
e Tfie =
eX dF et = s x Qe #¥ gAY ThE
FerT =1
&
Synchronous speed =N, =@=6(11£= 1500 rpm
p
Fractional slip=s = N, -Ne
NS
5 1500-N,
100 1500
75=1500 - N,
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gaferg e =, Nr = 1500 - 75 = 1425 rpm.

TeT # gAY AH = (50 - 1.2)kW

WX aF efF = s x Ve gAY ufth
=0.05x48.8
= 2.44 kW.

e fifd = Tew 3Ye - (A0 T 317 T90 BT + e ard &7f)
=48.8- (1.8 +2.44)

= 44.56 kW

Output  44.56 x 100
Input 50

=89.12%.

Efficiency =

Freredt fise swor wew & sitvetaror (Characteristics of squirrel cage induction motor)

I : T IS & d A o fawferfaa w1 #ea I e

* 3-% Rreredt iRy Sevmier & stftereror @ s &1 qoie e

SROT AieX F A AU ATHALT ATA TATLIT SATAARTT &
it f anfers stfvrareror off Feam €| 57 Afwasor & sreem &
Aie F At & frfy REae &1 9aT F«ar 8| 4fF Aex &1
Fergur e ox off fsiR #=ar 2| freredt fiow = Atex %
ATE, AT, FAG a AT & i T Jd A & (g e =
T EF gar 2|

o, Tt e R sfdeeror (Speed, torque and slip
characteristics ): a= Tet £t w1 fawam o & fa free fisr
Hiex % e & T SHIT ©eT § THa T &7 H1 Joashiior® T
g e TEdY & WY A (s Icq e & o7y aess WL &en
ST FEA % e [TAT ATTF & [§[F AS 9%, A & ATferh
BTt 3T et & forg haer oF1ST /7 1% =AMy HiR Ve T aga
FH it & S 3 arv &t wfaer eidt @ S & arfers e aedr
€ df Te 917 dedl & A 36 THR &7 # gfa et ¢ | i
# 39 gf & 9T WeX Fe qedm ¢, e F0 a8 gy Ave &
qfet % forg =% i Ioa sraT 2 |

uF wE feed oy Atex & faviw = aerget =i faw
Af¥ereTor 7% Fig 1 & fR@m 1@ €| =el a% & @ giar & &
0% A feedt fiowr = @i & Ot @S aF serga R
T X TRATO Bl 2 |

Fig 1 SPEED,SLIP AND TORQUE CURVES FOR A
STANDARD SQUIRREL - CAGE MOTOR

N
3]
|

2000 —
SPEED

N
=1
|

1600 —

&
|

1200 —

FULL LOAD

(&
— Q=
800 &

TORQUE IN NEWTON METRE

5
|
SPEED IN R/min

400 —

PERCENTAGE SLIP
o 5
o
|
\
\
\(D
=
°
\
\
\
\
\
e m =N —
\
\
\

1L0AD JLOAD 2LOAD 1L0AD
OUTPUT POWER (WATTS)
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e freedt feer e &t @3= 1 qaq: a8 ATH are aid av
THIIH BT & T &t &, S 3t A1 uve R gy oy afve
gia €, safer Tew gfdersr A enft #iveiey & e aiees
# AT @ gha e I JATHS €9 § el g § agd AF
gfe gt € | gaforg S & e fis Atex 7= = ote aqer
AE qF oIS TeaT &, =TT | AT & FHY Te¥ FLe TE™  forg
ATavaF et | 37 &0 freredt s #tex &1 faame aga
F=ST TEdT & | IR "ieX W R =ver el w2

1T T & wefia etar & % 5% oie & a¥ @ o et Y@
ST 2

3HOIT i TATRT WeX T & quTaTdy aear 8, atd urw, &
I & GO & S fF Fig 1 7 goria srgane o #fieft srfvrereror
@ 2l

Forget, fer, Tiew wfeRte siw Tex Sehre sfeama & e awr
(Relationship between torque, slip rotor resistance
and rotor inductive reactance): 7@ # Fa+ faar T € fF
Teh SYOT WY AITH <Toh & T Ue¥ & Ifafsar @& garn
2 | 9T AT 2T T WA 3 &1 &7A1 1 A F 37 19 HeAl qaee
(phase relation) T¥ f4¥{% &zar g | a7 fAw wa vt &7
& wafda o srar 2|

T=K¢,; Cosd

Set T = aT% e Hex &

K = fers

0, = & FHT daT A

|, = ¥ o v |

Cos ¢ = e T oTH

I AT & ot w1 7, 2tk et (K), Reew word (¢,) 9% e
arfeh T (Cos ¢) et fieRT wtex % fog amaeRs &1 &
fore Tea 21 5 THE AT 1 aerger I A g (1) F
FATIITAT ST MY WeX Fie T ghOm Tt @& 2|
fireret fisTer #te & ek & aRad= &t arar: Tex f&w & faee
erfia far sar & S & Fig 2 9 fRramar wm &1

142 ZAfRERe : TARIEEA (NSQF @R - 5) - 3 3.3.131 & 3.3.139 & wwifte R



e FIT H g Bl I Ve e agdT © AR (el o gy ars
I Tex e # g e orfes o aX iR &t 2 | v fresdy
fioer wtex & forw Trex wfawty fér wear 2| 3@ &R o &
g & Trex sgfar # g Y, X TR @7 e ST
sfeema # +ft gl grft | g e & of e o= i o=t as &
quf TS & 125 Tfrerd 9% U A1 [reredl oo Ate< & Wex
T T & | FH Sl & AT WX Aga w47 F+ 2 8
5 Hz @ =ft | 38 T 1S &1 STUH TE & AT, Ag T
HRRads T TH19 Sfaarer 9¥ T qedqr & s & Fig 2, §
T @ 2\ TS o R % aveey | o @y aver
FRT 9T @ 2

10 & 25 oo T & @i feresd s Jte sas=an
I 2 AT T ot | T8 e IoAAH Wold aogol FHeardr
& 3 7 fafRa aerget % 200 & 300 faer & @ 9g= sar
g\ star fF Fig 2 # fewmam ma €| I=adw qargur o e &7
Sxfors wfdema 3as gfady & g sl

Fig 2

MAXIMUM TORQUE
[(BREAK DOWN TORQUE)

300

200

STARTING TORQUE

PERCENTAGE FULL LOAD TORQUE

100 — [=—— | FULL LOAD TORQUE

20 40 60 80 100
PERCENTAGE SLIP

SPEED

TORQUE VARIATION VERSUS SLIP FOR A
STANDARD SQUIRREL - CAGE MOTOR

ELN33131G2

o S Ate T TRomAT feaw | g etdt © afy 7 fratfia qof
e W & AfeF &, at Tex gfy dgfe erlt, =i 37 Tae
Trex ferama @ sfcarar # o gha Sl i 37 TR We Tfa=ma
a gfe aret # o g aereAia enft | 59 T 9o =i # gfs
&, afRorreeErET e ofth urs | FHT Rt s a7 g &6,
e gfcareT § g & o afRadd e gt foae We Fie
T FSraaT 37 € e T STIAT I=Aa AW I T89S,
3% TS AT T X Fad Hi 390 511 swept & sem/
3 3T D AT % ATIC ATH ol G & T A fohar w7
BT STIX TR T FH W | 360 JF1R AT AieX 9% A1S &
THE HF TALT A & ST(F @1 A, AT Tk 3frwar & fear
& FoTareT 707 IURIH T AT & g7 FHTL7 AleY TRATE AR
B ST © ST AT T A FIW H |

TeT ufawty #:1 i/ wra @ awE (Effect of rotor
resistance upon the torque/slip relationship): 5 Tex
sty Afkads 3 S € a9 ek 9 & & i awey &t
Fig 3 # goTtaT 77 & | 5% T STATETT AN (s TR=TeT &3
gartar & | fae wfaer s 1 ohm, & forg S<or #ex &1 3% A
g, 2ohm % fag a% B 4 ohm & ferw a5 C 7 8 ohm & forw a6
D2l

W= Fogel (Breakdown torque) : 3ueiTs @i+t ferfaat #
TR R stae # Trex &1 Sfrs sferEnd @@ wear & o
8 ohm #eT ST #&aT & | 9% & % &< ¢ fF gfa<y R & ==t
AT I I=AAH TVl THTF T8aT & | A A% AT oY ' gt
SITAT & 3 =7 afaeiy 9% =7 a¥E I I=aW Jerol ST e
gl

TRIRTE T (Starting torque) : T F TR frETEE
a<& (fractional slip) T 7T 1 AT & ST TFF qerger o
A FAgel & 300% ST &, T e FT Ifawre = ghar
& star f Fig 3 @ fawmar mar @ e St awa 59 Texwfa<y
e gtar & at 7% quf ate Jergel &1 75% aordol Ieae FIAT &
9T f% Fig 3 # 9% A g7 grtar i €| gafere &w &% ad
g % uF SRor At forms Tex #1 gfay 3=F SiaT §, IO

& qNT I JATU I HIAT ¢ |
Fig 3
£ 0 ) T N N O I
300%
A R=q.
/ T X
w P
) g
o / /B /%v’
14 "
o &
2 200% Rez
2 c < Joss
o]
E /
-
. D R‘ .
2 100% ™~ Retixee |
0 W P,
0 01 02 03 04 05 06 07 08 09 10 g
o
FRACTIONAL SLIPS TORQUE/SLIP CURVES FOR AN INDUCTION MOTOR %
it}

I Il (Running torque) : ST& AT & ST &1 31T
3T T AT AT TRETA § 98 94T oa & o e afaser
THET T wiext H1 A fafa § aereut sr=sT1 eidT & Jafs 3=
Tfa<ter aTelt e aTelr Al &1 &7 S|

e freedt sy Atext # Tex qfawry &1 7 &7 enm, at
BIATS | 58 FH1 1 O 8% A% J1e (o1 FTAS <l AIeT I HLAT
& S I AW T G AT 2T Jeael Felt & | gady sraen
# feerafRar Swor wiex #7 W Fuefod e F 1T, 38w gfaery
et &1 qEATEAT Tt & ST AT % JHT ST SFrar & T
% ST aredl gty FA A S 2|
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RSt fiseT Swor /teT & o= (Application of squirrel
cage induction motor) : sief X t& fAfvaq R == &t
ATIRHAT Bl &, AF ATATHF & 92 7 {F=E 00 7 9.7 ¥
A Feredt fe=T Atext #1 ITNT agaad &9 & e star
& | T8 AieT I A T &, TS 38T dgd A% & d A 4 ¢ |

EFATE et 7 €1q T got % TRATe § et 7 SR aereor
sfer =T a=t, a¥ qies’ feedt fisr S¥or Jie ST &t
STt 2|

svor Aew &1 g A s (No-load test of induction motor)

I : TH 1S & A & v Fw=fofaa & s T g

o I AT T & TR AeY 7 (A T A it #71) constant [ FAT

o giq W geAie AFier F¥ IO Hew |

I e 78T (No-load test )

T T H 907 Wiew diT T el FEETHY F ST IS g8
g s % (Fig 1) & fRamar = 2| s & a8 3-%e
ATSIETAHIHT & FH TieesT HY LI FLE Hl FHrgiel (AT TATAT
2, 3% a1 FY-¢1¥ aiees FerTd & | Atex & faawor srgam uifiex
T Alcediet F T4 a7 AT & | /e 7 I AvS aRT agd

FA BT AT {6 qUt @t F 30% s
Fig 1 ™

N s r—— ™
R ‘ C‘Q"—} () [ AW
% } | | é’) ~ N
= \ ‘ !
> D—-\‘—E—‘—’b‘Q’\—\
& ! } } :@
? ‘ [ | <
= ~o—-\‘\—E—’—’b‘Q’\—\ /N b=
5 il o

[T AS T AT HT Ieh IO agd FH ear & o (6 0.18 0.2,
FY 9T HetdT & | 3forg are HeX #1 999 56 Y& o star
& f& @5 #7 wifth urE aX 9T varfed #¥a arewiE It a9 |
areste &1 quf faety S ateeiex 7 uefraw & quf fag G
& UAEHA % aaY S|

SRT AieX & R et | A & forg fAwrga vEr &
ST ARy

=rre ¥eY @ (Blocked rotor test)

T ATS T AeT T &1 75 AT3eYE Y et & | Tex & fawfem
AT AT AE HT ITART T & fFailRa afq o= ga= &
forg &t 2 | gaferg g @te am eTfaEt, |te sTat HiR AT
gt &1 J0T 3ge oifte & ger giar 2|

o
V, is — R A e &

|y is — @ET FT @

P is — T @7 &= wifte
wwﬁﬁﬁaﬁgmﬁﬁﬂ,w&wama&wﬁﬁﬂwaﬁ
WX HIY o afeford &

P =P +P_ +3PF R
Tad ol erfeat &1 a0 w1 G S e 2
Pic=Puw-3P Rg

we¥ effiar 9 ufather gfaety w1 &3, ®ex gfa<ty amar o1
HqEHAT 2 |

"R #@3e |7 Ry = R/2.
Swl #ae # R =2/3R.

I : T IS & d A o fawferfaa w1 #ea I e

o ATFE AT TNV TR UF 3-%A 0T AteX F TUF Al IR qTH At A0l HA0

o gfq B g™ STty T FaTaT [T HAT |

T ORI & HATS I T A ave & e ¢ | 3w fRufa A
THTET HT T AT B A1S LT SFATL (a1 ATav € | qresiex
FT &THAT ST T4 AGAR a1 =y, forger oifte 1o 0.5
# TS aF e |

fratRa ateedr #1 F gfaed ateedr I F21 & fog o sitet

STAHRTHT T TAAT AT 1A & | e HT ITH T & AT HEAT
TfRY, aTf A # e fiow F o f a@ g 7 a& | 5

THR & UF Yo+ Fig 1 § 0Tt 1@ & | /e & gA & Ta

F forg et o Ao &1 wergdt & ET S 2|
Fig 1 -

L s BN Wy
mw—-ﬁ\—E—‘—f)‘Qf‘—‘ /R\ /1
z | } ; NNV
b I
1! D
? \} [ [ BL -
& Lo ng °
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S & WX F ATE (AT SATAT & A7 IS TF BT &l AgARTT
HUET ATIET H A¥E I FAT S| FH THR Ae Hf Ao
AEFET # ST Aleedl IoT ST &, T JE AST & Aleel AT
& ex & =T aEf=T § T Fie Jare FA § a0 el
gl

7T T ATAHF € % IaTT aree Ft T F 9T 5% w9
TET A AR AT A gH /e & TU 1S T TAT(ed 81 AT &=y
& YL G JaATed 8 a% §-6 a8 | Rex I8 g
F AHT T T AT & a¥ray @ |

arg ettt aftom s w4 F forg Ay e Serewr g s
e &l

L4

% 5 HP 400V, 50 Hz, =< 9iter, a1 et ST Hie¥ I¥ qeIaq0
fopa T e fmfafaa sttee s gul

& ¥eY ¢V = 54. P =430,1 =7.5A.

W FiEfE & yfawty § gy yared g 9 4 V g aEfe
" g 2|
Y TR IR 9T YOIk R T X AT F< F 0T Afe T AT &t
T FY

R 2
ot =5HP
Fieedr =400V
smgfer = 50 Hz.
e ex ar, V, =54V
e P, =430 W
g, =75A
T AT 7
g afay 9 Wit qorH = Cos 6
oA gt R /phase
qeIr sfesd X /phase
qut S aTH ETaar =312R_
e &

W, = /3 VI, Cos@

Vs _ [RZ4x2

ﬁ e e

s
2
Is

X, = equivalent reactance = /22 -R2

ERl
W, = /3 VI, Cos@

Equivalentimpedance Z, =

R =equivalent resistance =

w
Cosg, = =
NERA R
Cos gg =—— 330
1.72x54x7.5
430
696.6
=0.61
. . Py
Equivalent resistance R, /phase = 5
3X1g
__ 430
3x(7.5)?
430
168.75

X, = equivalent reactance/phase = /22 - R2
54 54

Z, = = =41
¢ J3x75 12.90
X, =v4.1%-2.52 =\[16.81-6.25
=+/10.56 =3.4Q.
qut @Te dwr erfAat =3 1°Re
=3 x7.52x2.5=421.875 watts

IdY
i cos¢ =0.61

i afaete gewe afaete Re /phase = 2.5 Q
ji - srfceet g wfeEmd Xe/phase = 3.25 Q
v qeidre amwr eTeal = 421.875 watts
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I AT F s e wen | garan (Efficiency from no-load and blocked rotor test)

I : T IS & id A o fawforfaa & e I e
* qUf AT X FEET AW FAT

IITER

u® 5 HP 220V, 50 Hz =< 9t 19 %eT SR Aie< &7 qLierr
foram o i faeforfe st wTa gul

T dte ThEwr =V, =220V, P, =340 W, I =62 A
e Tex 2w =V, = 54V, P__ = 430W,

1..=152A

(T HAIT AT gU) TeX & &f et & I 7 4V DC 3
7= frafRa #ie arfed e @ at quf ars 9% FaTaT S 2 |
A o &R @4 § 9 %1 DC sfarg/wer = R/2

g

R, +R,=4/152=0.263 W

gfaere /%=t = 0.263/2 = 0.1315 W

gutfa® AC afair R = 1.4 R
=1.4x0.1315

=0.1841 Q

= PNL - 3|2NL Rs
=340-3x6.22x0.1841
=340-21.23

= 318.77 W(constant loss)

(rot + c)

A et =31°R, =430 W

et =5x735.5=3677.5

3677.5 _3677.5

Efficiency = =
3677.5 +318.77 + 430 4426.2

= 0.830
% T&rdar = 0.830 x 100
gata = 83%.

feera Rt Aew & T 7Ry & smex wfawa w1 awa (Effect of external resistance in slip

ring motor rotor circuit)

I : T IS & d A o fawferfaa w1 #ed I g

o ST AT & WX & AT AT HT AT FIA T¢ TSH Tt THE HT J0GH H3AT

g 3w g% ¢ fa ferafer 9wor #tew &t ga% e & a9 o
=R @At g # Fafem #3 @ #T a@d © | T H
Tex iy # gfea Fedh Ve T H FA (67 o1 qFaT1 ¢ | 56
THIT TN FXe W FH &1 A1 8 | Tex qfehe o § gaR e
& wIfé atd off 3= gtar 1
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ster-gimwe =X (Auto-transformer starter)
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415/240 V, 3/N/PE ~ 50Hz
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