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2. mimdulnihnswaassld leamsldismasualnihnsue
saulmdulnihnssiaass

3. mwa?mﬁﬂﬁmﬁuiﬂﬁwqﬁu (Step Up) uazusserlninenas
(Step Down) (o laerlalelsenn

4. sanndslaszarmelng o lesfegydelusodoundy
Ihnssuaess

5. swmnvin WiAagUadu (Wave) doluluametls

sruumsasans ih lwdiagly aﬁﬂwﬁuﬂa&] 2 seuy A svuuinih
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3 W& (Three Phase) Way 1 W& (Single Phase) @dansieesil
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1.1.1 seuulwi 3 we (Three Phase)

1 380 Volt 3 Phase 3 Wire b0 Hz

L2

L3

gﬂﬁ 1.1 waasszuvseas N wuy 3 iWe 3 shel (Three Phase Three Wire)

I1 380/220 Volt 3 Phase 4 Wire 50 Hz

[.2

[.3

gﬂﬁ 1.2 wangszuvEeas lWHLUY 3 1Wa 4 §18 (Three Phase Four Wire)

R OR L1 380/220 Volt 3 Phase b Wire 50 Hz

S OR L2

T OR L3

Mp OR N

SL. OR PE”

2 '1 s I TR A r = 3 I =
/N EIL'PF}‘H PE @8 &1y ﬂﬁ?é?ﬁ‘iﬂ‘ﬂﬂﬂ’]ﬂﬂi?%’ﬂE‘JﬂLﬂTﬂﬁ"ﬁ]ﬂiﬂﬂ TaHaFaILVIUNTInaadm s

gﬂﬁ 1.3 Lan9szuvaads lIWhiuy 3 e 5 shel (Three Phase Five Wire)

N15eaYeaanaaLladusiauiszuuameds iy 3 wa andumas iy 2 uwuu

A0 WUV (Star) NULUUENWREN (Delta)

L1 —
380 V
12 ¥
A
380 V
380 V
13 vy

51" 1.4 WHAINISAD AR AL TG IHI N B Ee LW MLLE? (Star)
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L1

Y
—12

Y Y 1.3

.1

.3

‘Eﬂ'ﬁ 1.6 LLE‘{ﬂwﬂﬂﬁﬁiﬂﬂIﬂﬂ?ﬂLL‘Eﬂﬁ%1ﬂﬁ'lLLﬂJlIEﬂ‘TJ (Star) LazNE1UNa1 (Neutral)

1.1.2 s2uulWi 1 W (Single Phase)

R 220 Volt 1 Phase 2 Wire 50 Hz
Mp

OR
[ 220 Volt 1 Phase 2 Wire b0 Hz
N

1 1.7 waaITTUUEEs WU 1 WWa 2 s (Single Phase)

anlEmnuane WA Jues Svde9 uasdihEdu (R-Y-B)
anlmnushenan (Neutral) & 861, & vSada"

ANEITUEa AU Fdenaauinand vsaaae)
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ssuulnihluansmunu (Control Circuit) 7ilfmuaunahnugasamenthauiusinin
W (Magnetic Contactor) m%aqﬂmmimﬁmﬂéw (Relay) fvialwinasuaaduuasinihnssuanss Tu
madenlfnausssiulnih (Voltage) uarrfinssguninindaaen (Relay) thtiuaefutitmenae
LaymMIanUULaTnIUaNme ithheasagldussulnih (Voltage) awneuazaiialnuing uagdas
aiktianuLaoaiiy annavemnaasmsh W Fmuduwan dulngmanuasnsasimudanni (Primary
Control Devices : Power Circuit) LLﬁEm’imUﬂm\&%ﬂTﬁm (Pilot Control Devices : Control Circuit)
ATTALLENUNEITLLTITI AN (Supply) DanaNTH 1E sL%‘Hﬁ@LLﬂﬁﬂﬂﬁ%LUULLHﬂ‘Hﬁﬁ?ﬁﬂ?ﬁﬁ?%ﬂﬂm-
pinueaamunAsniaananimiuauacge (solate Transformer) Wuinasdeussdulnih (Supply)
liffusaseuguiisas (Pilot Control Device) Warame8939331gunR (Primary Control Device) dia
dhuumasanausssulndh (Supply) tesmarneusisulnih Cine) loaass Wiatlesiullfiiania
Fumeunisaslansamil Lﬂaﬁnwmﬁmwwﬁﬁtﬁmé’m@faw%aﬁﬁ’m%’m%uaﬂwmxﬁﬁwé’qﬁwqmaaqj

PNEWDILTIG N (Voltage) ﬁiﬂmﬁﬁmuvﬂmﬁm (Pilot Control Device) laeviluf
gnasaust 12 ladaulyaudusssulninéaite Rated) rasunasnausssulwih (Supply Line Vol-
tage) T89WAIMUANGIMFNAN (Primary Control Device) misiianldunasaianssdiulni (Supply)
AUTeRIALNMAN LN (Coil) Tasmshdufaaznninhaasaamadindn Wi (Magnetic Contactor)
Tauagiuemidasmahlilddundn sulngudnannluléiulninsusassasiismageuisdiu
I FdnnuunildT lnshnsuuasdy Twihnsuussdunadeusssulnihgn i luaaaausdman ndh
(Coil) PInhdnriaszmw Nt rasInaIauNmaN WA (Magnetic  Contactor) W& 2wy I RLSIGU
e doundy (Back em.f) oy Ssawiiilnadarnamud unusa T nsTusasy (mpe-
dance) 1092937 i e i lmu lndhnssiaessasyn lenanuduwmuss I¥hnssusady (mpedance)
fanas wnendlasldlwihnsuaasad il wemeusingnlnihlugrandudqas isiusesalnih
wilethéoundy (Back em.f) Heau NTEaetiu tdsmaihemausimdn lwihalem lndhnssus
ssvagud U nszuam s adliusasulwihfisnnildrulihnssusady

Saeranraaausnan fhaesmiSusagenulnfh (Magnetic Contactor) #1141y
Indhnszanseazthan iy lnihnszusssulaile wngldfhamunasiashils (Shaded Ring) Wuatl

lusasudmaneeasyi Miiamsaurasminduragenu ieasaaiauuman i
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Nisohaiisoauwwhihuoiaosindaouthiwwh (Induction Motor) 11a:
nisciovaadaiuinaniwwh (Coil) vovuoinosSIntaoiiwwa
(Induction Motor)

MG saeas e Wd (nduction Motor) i lixawasiniienvihlweh
vhamlasehagnaasuaziilsraninmwtiuluifiazyeiamaimiiah vhslienaimasmiieh inih
WalRe (Single Phase Induction Motor) Lavaawaswiievhlwi 3 g (Three Phase Induction

Motor) fisil4tiuaeia ldmalsssugaamnasamitin

1.2.1 mscazeanuuivan rhaassawmadiviieair lwih 1w dhiuseuylwih
PR oNaLMRSWE WA 1 W (Single Phase Induction Motor)

Toewh 7 1 34@L@}E}%Lﬁﬂﬁmﬁﬂﬂﬁwﬂmﬁ%ﬂwmmLLaJm?ﬁﬂiﬂﬁﬂmm ] 9t 2 460 AD YAFIA
uslndn i aldlunsyhanussannaraineaiaas (Coil Run) warsamaudméniwihaldluness
ynnuaasamasmie i wih (Coil Start) feremeusman lnshildlunsGavhaveasmamadmiien
ihiwihiinthiigae lunsEsvhoueesamatviianihlnih (Stat Motor) whin wandlesame Svsmld
{&hunmuiseulsvanme 75% vpsnmnuiSeeudniitie fargndseanannsruulwihleserduns
ynuzesEiadusawismileudnme (Centrifugal Switch) FednaglusnainosmilaniWiiues
Toendaaaaudmaninihiildlunsdamausesamasasiudaaadth Wi dwdnazdam

[ — | & nr I W .-i:lr. a 5 .-:II: a =l ;.I
AUMNUGIFATTUONUAUTE  WALIAIAMNIAAN W7l g lun s ueasu e s iie 3 M g

FNUaaaANMaILAENAunTIganaYhnY Undnumamadrhinddulngaziidanadmmn

I

6

LA TUONUAUTEY oFUN 1.8

4

P aaLwan YO uaaaanan
(Runnig Winding)

POANUNINEN N T B YW
(Starting Winding)

N * o

511 1.8 wERINISERARMIALNIMEN NN uasnatmasiwiiaasi lw#h 1 wWe (Single Phase Induction Motor)
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v a € o o

122 ﬂﬁﬁﬂﬁﬂﬂﬁﬂﬁﬂﬂTﬁﬁH%‘ﬂﬂﬂﬂﬂlﬂﬂﬁlmkﬂqu{lﬂﬂ'l 1 e

loevnllumsndufiemsmansuaassainaiviienshlwih 1 wa ssnsavhldlasmssdumasia
Tr09ea20usman it (Coil) gewasaeaieuslnan iWivhaunguind (Run) Wiagerairaain

| ] ! a 0 A L e = 2 ool @ s

ualwmdn iwhaeEavnnungu (Start) Adadiuszuulndhitowdwmamasiviienhlnwih lessdums
faauaeaauNivan ivhuazla e ealausivan invhaassameausmvan WhgaiFayiamunsu (Start)
winreaaLaman i vhaunulnd (Run) 2emausimanlinihaaleaeniisviiuiaansandy

fememvsmzesseime Sniteathnih 1wl 1.9 uae 1.10

= oD U

| = I .FII. o i o
InIALIMEN g Eavham & @% C\ PARIOLEN MY uRaaa

O e O (Runnig Winding)
O O O

(Starting Winding)

T Vv
N = "

71 1.9 wEAINISFRUARIANLMEN PN (Coil) THnatmasimiteasirlwnh 1 e (Single Phase Induction

Motor) #suenaidinuwIWm fausimiluuuunsinszsan (Squirrel-Cage Rotor)

BB
X U [ o

| : =~ | gpaeulman Wrhyhauasaana

AN LNIEN 9By / (Riiiniy Wisdinig)

(Starting Winding)

™ . 4

71U 1.10 wEAINISFRUARIALNLMEN PN (Coil) THNalmasimiteasir bwwh 1 e (Single Phase Induction

& o .
Motor) mgummﬂmmﬁm mwagmﬂmmunian'iﬁan (Squirrel-Cage Rotor)

I I [t 3 ' o s
1.2.3 MS6aUaa2aLLan LW Yasnaweas wiia1 lnh 3 e Whhuszuy Twih

(Three Phase Induction Motor)
laavnlduduawasiniisnihlni 3 wa (Three Phase Induction Motor) a¢X2a9aa26
wdmanindhlng o oy 3 g0 fa semeulvaN W& MSLIWE A (Phase A) aamausnan

§M3UWE B (Phase B) aamauiman WihanSuiwe C (Phase C) dagi#l 1.11
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51 1.11 LERITAAIAILUAN TR Rz NEU XD LD UTe23%1 [WHh 3 LWE (Three Phase Induction Motor)

samasmiiahiniheia 3 iaaeiiaans lwih (Terminal) sansnlvaadnuszun wihmenen
s 6 saane i uavaglifivameusimaninihdrelumaEuynnm (Star) dasanaunsaEurnmw
s oeduasegudn Wotusssulwihedililumesasui 3 wie (Phase)

nasareaausman MFhramasmiisnvhlndh 3 W (Three Phase Induction Motor) lu/l4
nusnsnsasallfnule 2wy de miseramaulwan nihuaiweswieah wih 3 we Wy,
(Star) warnmInasamausman iihsamesmiiesh ndh 3 wa Wwiuusuwans Delta)

1. madaveaiawawan wihaaimasmiieasi wih 3 e Shuuuuena (Star Connection)
fdo mahintaareaiaudnEn Wi 3 wa (Phase) yosreaasniisnhindh 3 wasndasiaiu
Thaedientiu uasshausssulwihdnluidusameausindn Infhuamaswiieanhwih 3 wa fiwdois 3

YAPITUN 1.12

L1 L2 L3 L1
12
v |. U W
¥38
X Y 7
I3

gﬂﬁ 112 udnsniseazamasinan W vasnawmasiudiansin lWwh 3 s

(Three Phase Induction Motor) @auaa2atbaituan bW LiElssbiuuon (Star)
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