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Hususy soragl ardan energil al
Zaman -ekmeleriniR, ul gaml ar yny
k2a2mill ekdirmek | érair ad@&lkyn? gne s anl en
berT2an talyplaryR nazary pikir!]l

esasy bolup durlar.

Energeti ki ulgamlaryR sazl a
hojalygynda Terlikli peldal anma
energeti ki resursl ariyl et i laingia
tygkytlylygyny talypl ar a °wr et
Ha zir ki dow¢grde ekologoki tal d:
arzan, konstruksiTasy bolTun-a 1
gur makl ygyR, peldalanmakl|l ygyR t «

Elektrik we meha i Kk i enjaml ar bol un -
umumy senagat maksatly me hani
el ektropriwodl arynda ul anyl T an
dekKeéenjesini al mak dersi ©°wrenme

Der si °wrenmegi R mesel esi el
esashndyryl an sall anmasy, el ektr

shemasyny d¢zmek we ok amak t ¢
bol I ar .



Gl RI k

Ha zir ki Zaman senagat we
tehnol ogik prosessleriR k°p d
Ol ar ylRa aanayr yl magy ¢-in adam t
makynlar we mehanizmler d°redi

My s a | & -1 n, stansokl arda m
I Kl eni | Ki prokat stanokl arda,
mehani zmleri R, support | aerryiRR,
KtamplaryR k°megi bil en amal a
negmleri R, gazl aryR we sSuw
konwelerleriR, kranl aryR, i
sorujylaryR, wentillTatorlaryR,
amala akyrylTar.

Bel |l emel i zat , kular Taly
mehani zml er K2 her Kommunal h
tehni kasynda, hojal ykda, ar ag:é
ul anyl Tar.

I K - i madkay n° n(¢Tme i | i k  mebiiani z
bilen bagly detallardawe b°l ¢ml erden ybar
berilen tehnodaogd e rparsoisieasniy Taal
e-in Terine Tetiriji organ dil

| K-i makynl ar y-Re kicddigs bha nbd
biri-b 1 r i bil en baglagadaynahsus. T er i n

Mehani k hereket etmek bil en
tehnol ogi k operasilasny amal a
guraly s¢kerlar

Fizi ka dersinden bellidi bol
wagtyR getiril megi mehani k er
Tetiriiji organ tarapyndan t e
akyrmak ¢-1n, oRa elektropri w
belli bir mehanik energila elt

EnergilTanyR bakga g°rn¢kl e
mehani ki energilTany i «kliglpanyRk
ge°rn¢kKine bagl yl ykda gi drawl i

9



el ektrik priwodl ar bol Tar. H
°negm-iliginde, kommunal hojalyg
el ektrorpiwod has k©°p ulanyl Tar
el ektrik enepgedlaanryR 60% sar
ElektropriwodyR gi R g°wr ¢ mi
sebabi, der i gorng¢gkli priwod
artykma-1ygy bardyr: el ektri k e
pall anky we energilanyR bell ek
mehani ki enerngaaB %Yxmgd egrbdirll ¢ nd &
KuwwatlylygynyR hereket tizIligi
gurlukynyR ony Terine Tetirikck
tygkytly birikdirm2ge we dg¢gr i
amatl ydyr, Tagny suwda, suwukl vy
sredal arynda, kosmos gi Ri k1l i gi
tehnol ogi ki prosessl eri awt omat
tasir koeffisilTetiR Tokarylygy \
Ha zir ki zaman el ektropriwody!
tehni kanyR badklyy °mwkdlklrdar yotan
esasynda hemike artlar, Tagny
el ektroapparatgurl ukygynda, el e

tehnikasynda, awtomatika we elektrotehnikada.

10



BIRINJI BAP
ELEKTROPRI WODKNE GI RI k

1. 1. -¥n¢nkk prosessleri R awt ol

el ektrofikasi T aReleeskatsryo psreirw okdd
h2asilTetnamasy

Bizi R jemgyl etii mhnkii Bsasymya d d
doret mek, hazirki jemgyletiR
meselerini R -°2z¢l mesi udaklka rhnoy
doly elektrofisirlenmesiz m¢ m
amal a akyrylTan °men-i ik w e
kompl eksl elTin mehanizasilasy
Kertlerni we i k-ileriR hem
gowl andyr manaernm¢dmk.i n-il ik b

Bi zi R TurdumyzyR el ektrofik
akyrmakda esasy orny elektrik

i R der |l gorng¢kli °negm-i i ko owe
esbaplarnyR, suw we gaz ¢pjén
we kosmikit ehni kasynyR serikdel erni
K. m. getirijisiniR esasy g°rn,
-ykarylTan elektrik energilan
Toretme sarp edlar .

Senagat yR esasnet gluldurkdialray,t
gurlukkgahymi Aalhyk we bakgal ar o
gern¢gklerini R umumy bellenen |
bell enen kuwwatyna bolan gatn
el ektrofikasila koeffisilenti

'ste¢nl i k nokadbyeTl IBeuk i T °nmeent k@
g°rn¢',KIer||nT|yR| yar aksyngdladrawlik,
bil en d¢gkendi r|II r.

El ektrik energiTanyR bel i
onde¢rlikini R Toenekelligi, onufF
owr ¢l mesini R TeRilligi bolup

H
[



Elektrik T°retm2R indiki art.\

1. 1 R cTtgexki k kuwwatl ar da we
elektroptawadl amgR megmkin-ilig
aralygy wattyR T¢gzenji bol ekl
-enl i, all anma Tiymiyh ytgshy R o k
all aywRy nb°l ekl erinden minutda a
mé¢ Rl er-e -enli

2.1 R ¢Ttgexik kKertlerde i K| eme
d°r et mek méemkin-iligi: suwuk
agressiw sredasynda, gi Rikligi
temperatural arda ewe r o praikvgaad la
konstruktiw Terine d¢gikeiiragl
el ektropriwodl aryR i K- ma K i |
birl ekmesini amala akyr mana mg

3. h°nekel serikdeleri R k°megi bi
Tetiriiji agzal arinRR-chgrBEA) weh
-yl kyrymly gern¢kl erini amal
hereketi R ugruny/j tizlmiptizlehmegP r k e z i
¢Ttgemekl i k megmkin-iliagi

4. ¥n¢m-i ik we tehnol ogi k
awtomat!|l akdyryl magynyR TeRilli
umumy awb mat |l akdyryl an ul gamsyna
birlekdirilmesiniR T°nekelligi

5. ElektropriwodlaryR Tokary pel
ul anmakda berkligi, hyzmat e (
kKertler, t°werekd?ki sredany h

Hasapl al yk tke toreil ke&kR r o ik a R,

°zgerdijileriR, elektrik mack)
apparatlaryR w e bakga el ement |
watanmyzyR senagatynyR iklap dg:
waj yp Tagdaldynyny bell &l iR.
watomatl akdyryl mgspepnuRmi bl exk®
hal k hojalygnyR hemme pudak.|l

mehanizirlendirmesiniR we awt o

serikdesine °wr ¢l mesine Tardam |

12
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1.2. Elektropriwoda dg¢k

|l K-i makynyR Terine Tetiri]j
u hereketi dol andyr mak ¢-i
erdij i, ge-iriji we dol and
ktromehani k ulgam el et krik
Bu ikleri Terine Tetirmek
rgilTanyR(EEBX)Measli nalean el ekt
abyna mehani ki energila
ktropriwodlaryR ikl2ap -ykal
[ makynl aryR we mehani z ml
anl aryna ugradyhl &onwer gRp ¢t
ar stanogynyR «kpindeli, n
kat Tasalan stanyR okj a
i oteleskopyR antenasy we |
anlaryR iklelklerniR Tagdal
vkl ykda gérmawmd abol anda sa

Al nan energilanyR hasabyna
m-i | ik we tehnol ogi k oper
ekl eriR i kKl 2p folee j sewukiygyg i n i
nsportirlenmegi, asman joi
i ril megini Ril¢epn ¢naleadpi | ené i
eketi edip ge-Tar.
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slendi k elektrik T°retm2R e
n

I
mehani ki energila °wr¢l megini
(Eh) gurul masy bolup durTlar.

| -kakymyR Terine Tetiriiji ol
hereketl erini yl al akdyr mak ¢ - |
el ektopriwod iklap -ykarTan g°r
edT2an mehanik ge-iriji gur ul ma
Tetiriji organyBuwel mahwpRi k|l glt
(toror) hereket edlan b°legi el
bolup getirTar. K°oplen- Tagdall
bol malar we ed%®kitopei wnd Desiri
birlexklar. El ekt opr i wo dektrikme hani
°czgerdiiji gurul maR (¥G) iSt éni
-ekmesinden (EEY) elektopriwod
hasabyna ikl-Rpmakkadjyafter¥@e Te
me hani k hereketini dol andyr mak
-eKkmesi pdeoprewod gel T2an el ekt
g°rkezijilerini sazlamada we ©° 2z

Energlany °zgertme prosessiR
Tetiriji-daredmkRrT & T°retme me
hakyky g°rkezijileri, daragla gi T ar
magl umatl ary bar bol an dg¢r i g C

(I tabkyryjy si gr@)ajblqntﬂ'i/ryj)fﬁignalkysi Tas
(k@ wagt onga gornamma |l aignaly

atlandyrylTarlar) iklap -ykarTa
komegiarmdllenakyryl Tar. Bu¢y)signa
°negm-ilik mehanizmleriR amatly
Toretm2R iklemeginde goragy Wwe
(blokirowkany) ¢pjeéen etm2ne Tol
gel Tan dat-iklerl amblidren ¥xd¢é&mpdi
dol andyrjy gurulma sarymlar bil
el ektrik b°l ¢mni d¢zTan (DS) d
getirTlar

14



1.3. Elektrik T°retm2R f
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s ¢K
b a T a
makynl ar, °ne¢m I ik
sport sceali ardedrre dviel Tbaark,
we k2millekdiril megi dowam e
galtadan iklelarler we d¢rli ©
we °n¢egmleri Kel |l e-oFhae mg ea-diarnil:
suwukl ykl aryR we agdaaznlaarryyRR gdeu-ri
&Ppj én et mek; peldaly gazyp al
operasilalary amwal a agkpblaagi laan
épjéen edlarler; maddal ary we ©°
| K-i makynlaryR we mehani zn
synag agzalarna T°retm
y, munuR hasabyna hem o
I
a

i R
t
i

anlTan bir ugurly (nas:
jy, frezer stanogyR
bas ysItKaynogtyd?kaKpl nde
portToryR Il entas

y stanogyR I
-Tgranl t ar mal y
bu herekett
radiotel esk
tyR &ell eri
Tehnol ogi k e
we signalizasil
wajyp funédsiTlar
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14El ektroprkiwasi fairyiRr | enxii

El ektropri}vskoldalsairfyil%i ri enmes|
dol andyryl kyR derej esi we her
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we mehani k ge-iriji gurul mal ar
etiriji agzal arar mehans &l ynwe g
mal a akyrylTar

| . Hereketi R g°rn¢ki bolTun- a
ATl anTan bir ugurly hereket]||
ATl anTan ters hereketli EG.
G¢ljelan bir ugurly we ters he
GeljelTan galtarmaly hereket! i

Bu hereketler ¢zRgkReé zhddroeélke
em bolup bilTarler

1. hagdaly we tizligi sazl ar
.SazlanmalTan (Terine Tetiriiji
bilen herekete getirillarl]ler)
SazlanlTan elektrik T°retme (1Te
tizligi tehnolog k prosessi R tal apl ar
cTtgelar).,

Yzarl aljy elektrik To°oretme (el
ger2 Terine Tetiriji organyR s
Programmai dol andyryl Tan elektrik
programma | alyklykda).

Adaptiw el ektri kakidyregt ma eadw
Toeretme ik kertleri ¢Ttg2nde 1
hereket d¢gzeéenini épjéen edlar)
Pozision elektrik T°retme (i«
organyR Tagdalyny sazl amagy
edl ar) .

11 . Mehani kmade gi°mrinjeiki grod un
Reduktorly elektrik getirme.
Reduktorsyz elektrik getirme.

Il V. Elektrik °zgerdiji gurul:rt
Went il el ektrik getirme (el ek
transzistor ©°zgertmesi).
Gonelidiojriedi j i do!l an)dyr & miuk eglai
toguR wentil i elektrik getr
°©zgerdij i gurul ma bolup durTar

16
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ygyliykKrediji ®Xgerulngeam(h h
zgerdi jiwesaizl Aimael ektrik TP©°
enerator - T °redsh)i weG magniiiti ge¢l
oredifi)i ulMgBam. (PMU we MU).
V. Mehani k energllany ugr ut
ahsy elektrik T°o°retme ik-Ii
rganyR °z alratyR T°redijis
asilTetlenlar,

zara baglanykmekby edtakbiar k@
| ekt rdiak i melhaani ki °czar a bag
°ret mel er .

oparlalyn elektrik geltdadame
irna-e i K- makynlaryR bir
erekete getirme bilen hasil

SO to K I 0O-X
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IKINJI BAP
ELEKTROPRI WODY MKASE HA
21 El ektromehani ka hereketini

Mehani k hereket TeredijiR
n, der i me hani k el ement | el
me muftalary,i-kikniewl alrT awmne, bm
g gurulmalaryR ( MGG) kK ©r
miz Taly mehani k hereket:i
elektrik T°retm2R hasap
yryl Tar.
ri k To°r et medhanikih®ekeb° | ekl
mehani kanyR kanunl aryny|
Kursundan bel |l bol Ky
ki nji kanuny bilen Kkt
nmalan okyR dakyndan afll
ma hereketl

dw
dt (2.1)
G¢eljelan hekeket ¢-1in
dv
dt (2.2)

Nirede AaM, 8F jisime tasir dadT 2 n
momentl|l eri R wektor jemler:i
Jinersila moment.i
m-j i si mi R agramy
¥-bur - tizligi
g-jisimiR tizligi (g°ni -yzykl

DA< PO XD S
—+ X

: Q‘) m\

aM—J

aF =m—

dW'e allanlTan jisimiR bur- t
dt 18



i/_:a ge¢ljelan hereketi R ti

dt .

Bu deRI emel er (2.1 we 2. 2
anyk kesgitl em?2ge me mki n- il
SM , O,SF , O bpolsa, ondaleektri k T°oretn
tizlenme Dbilen amala akyrlar

hereket eadl2rerveekeltasi zI ik Tagd:

SM =0,SF =0 (2.3)

Belli bolky Taly T°retm2nifF
biri biri bilen mehan Kk i baglanykykly we
Tetiriji organyrlye kemekiien egreattii rkl
el ementi R ©°z hereket-ddi Zlniegis |
moment i, kelle hem oRa -da®2sir
geél-leri R jemi bil elandehkhemiatike t |
s hema, hereket.i ger¢lip ge-il

hasapl anl an energetik s hema
Toeretm2ni R hereketini R deRI en
gozganmalan okyR dakda djains ihreir R
-yzyokkluyR ugrunda g¢ljelan here
ululuklary Dbir okuR ugrunda g
skalTar ululyklary ulanyp bol a

M-M =39 (24
dt

M+M,=J Z—T/ wektory

nirede
Mgin = dw (2.5
dinamiki moment dt

19



MciT°orediji R pkuna getirilen Tg¢k
MiToredieni.,R mom

Bizde ¢- Tagdal bolup biler.
1) Ha-andai Mb&ktri k T°retmen?2R t|
bar.
2) EgerdeM<Mihal all akma bolup ge-T2ar
3) M=McI aa JdW—O l agdaly durnukl ack
dt
Elektrik getirm2R hereketi i
bil-d@mrnukleakatn ,t ihzlri gi | ¢t gewsi z
(J%/:O) we ge-i K (di nami k
tizliginiR ¢Ttgemegi bilen h2s
lagdaly l erine letiriji agzany
hasiNIetnamaIarynyR k°®megi bilen
Al l anma her ekeethiami &kwi ghatse llieR
diTip, onuR okunyR bur - ti ozl
momentinders( M) bol an baglylygy atl an

¥=f(M) (2.6)

,Tjelan hereketi
tizIliginiR °sde¢erl2n geljen
emel e geti

heredijiR
0

Mehani ki hasiTetnamal ar tebi

Tebigy diTip gokma-a el ement |
zynjyrlarynda bol mazl ygy we i
nomi nal ululyklaryna ToredijifkfF
shemasyna |l alyk gelTan dwi gat e
atlandyrTarlar.
1-sinhron I °redijniR (b=b)
2-parallel we bagly bol madyk ol a
Toredijisi



3-yzygider olTandyrmanyR hemick
4- asinhron | °redi]j.i
MH-R di k1 iadiadiat mak -1 n
hasilTetnamanyR berkligi d¢kenij
b:m:d_M
Dw w
¥
A
1
2
3
4
0 »M
2nji -yzgy. Tebigy dwigatel:]

El ektropriwod gurul manyR togun
¥=f(l) (2.8
bol an gatnakygy e Ineakntar o meeihlai

atl andyryl lar.
Her eket tizIligichd Rggro-meert m

bol an baglylygyna I K- makyn
mehani ki hasiTetnamasy diTilTla
¥=f(Mc) Taag=1f) F (2.9

21
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32nji -yzgy. heyRnmehanikijhasoi

B u

T estGhhédyfima mehani ki hasilet

k

N

mehani zmleri R aktiw momentler

2-g°ni -yzykly wulalmak h2sile
generatoryR T°retmsinde bagly
egerde soRkysyeheéemitweldiak i dawrls
3 -yzykly da&| mehani ki hasil
kompresor, t¢sse soryjylar);

4-yzyksyz peselTan haS|Ietnar

soraljy gurulmalar),;;

5eqgr i -yzygyR esasan s¢grtel me

bil en emel e dgeel Tg2am k yhleyrke.k e t( |

momentl er), stanoklary berT2ar

konweerl ar w e transportiorl e

s¢lT kme mehanizml er .

Kadal akan hereketl eri grafil
mehani ki haskéritmama ewiene Tet.
mehanikih2 si T et namal arynyR grafikl a
bol Tar. Ol aryR kesime nokady Kk
bolTar, seb?2biwet/ dtrdk gtBdia i M= M

22



we To°redijiR bilelikde ikl eme
al

Dwi gat emEhRBRni ki hasiletnam:
bahal andyrmak ¢-in gatyl yk dg¢k
b=d M &Mk e
b=81 nhr on - nasgagyn
b- asinhron dwigatel - i n
be-T erine Tetiriijoi organ ¢ -l
a) Durgun
/
/g//
23nj i -yzgy. hekdila!l ak an

g ° rzijleeni kesgitlemek

b) Durgun d?2|

7/

2.4n j i -yzgy. Mehani ki her ek
kesgitlemek

1) M<M¢is°nT ar
2) M>Mcige¢l jenl 2r .

23



. 25nji -yzgy
Hereketi R durnukl ygy

DM .
din <
Dw
b-bc< O-dabkfl b:=0
1) 1( A) nok<®d ¢-in D
2)2 (B) noxkxOad ¢-in b

2. 2. ElektropriwodyR koordinat
d¢e¢kKenj e

Der | Terine Tetiriiji organr
edilT2an hasilTetini el ektropri wo
¢-in elektropriwodyR mehapik D
ge-el i R.

_lc\

24
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ME ME ~~0~”0
Eh MGG hhoO Site M
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26ny-yzgy. El ektropriwodyR meh

Y-bur - tizligi
Ubur - tizl enme
G-el ektropriwodR okunyR bur
i-ge-iriji san.
p-GGM-R getirme radiusy
Oeeag°ni -yzyjkly tizligi
xubur- tizIligi
TTH0 ° ni |ytizlenmek
Urdbur - tizl enme
stig®ni -yzykly Tagdaly
leebur - Tagdaly
Egerde bu hereketleri R gatn
=" va-d = 2.10
WWO_i_ ya-da vy =wr (2.10
Bug®°rkezilenlerden, tizIligi

ki usuly bardygy g°re¢nip dur:
1) ia; p=constel ekt r osparzilwaondnRa T an t
(T-dha sazlamanyR mehani ki -dasul
sazlanTan i g-my-ulanmakj i sanly GGNM
2) ¥Y=gar p=cosnt GGM-R ¢Ttgemelan ul
elektropriwodR w tizdagsail dama
elektrik usuly.

25



Birinji wusul, mehani ki dilTip
°s¢KiniR ir ki dowr ¢nde ul any
-alkyrymlylygy we Tokary bol mac
tapawutl anlTan sazlanlTan ge-ir me
edlTar (wari &t erli & kwe obikal arvy) .

Ikinji usul i el ekt r i k; bunda Terine
hereketini sazlama funksiTalarn
ulgamy Terine TetirTlar, Bu &ele
ykdysady gerkezijilerni gowl e
awt omamagxdyr-in amat |l vy Kert|l
memkin-ilik berTar. Birn&-e iK-
metal kesi ji stanokl ar) °©z i -1ne
tizligi sazlamagyR kombinirlenel
ge- mel i

Elektrik usuly bilen tiziks az| ananda Terin

organyR g° ﬂ||a/ve-ybzuyr|kallszEaenmeS|n|R
-yzykioye Sbuad addalynyR sazl amag

onda bu gatnaxkxyklar dogry bol ar:
aris) U; e. :f (2.11)
yyo .
|
o i :Z._
CRESWIE /WO , (2.12)
bul erden-R @GMgemeTan wulul ykl e
Tagdaly we E hereket bur- tizl.
bil en Terine Tetiriiji organy
¢cTtgelanlerini sazlamagy amal a
ERR teorilTasyndah?sdidediljeinii
(tizlik, tizlenme, okuR Tagdaly
akymy we bakg. ) mehani ki, el el
k°pl en- koordinatal ar di Tip at
elektropridyR sazlanlTan ulul ykl
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di Bkm Terine Tetiriiji organyl
elektropriwodR koordinatalarn
hasabyna el ektrik usuly bilen

Di T mek, el ektropriwodl aryR
Terine Tetiriiji organlyRky klaalla:
kadal akmadyk hereketini R hem
akyrylTar. |1ki goRky duralgal
hereketiniR grafigini gor¢énp g
l-kabi naR her ekeg-iemilR ibka-kil atninzal
ll-kabh nanyRzgi kI i kadal akan her e
ll-pesedhemreket tizligine -enli

IV'T gebilen gysga wagtly hereket
VikabinanyR doly duruzmasy

A

27nji-yzgy. Lifti R kabinasynyR
NetijkOplIEANn- bir wagtyR ©°z¢nd

sazlamagy ¢pjéen etmeli: tizIl il
Tagdaly.
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2.3. ElektropriwodyR tizlig

I K- i makynlarynyR we mehani z
organyR hereket ksady gi il sazllé
tizIligini bejbury ¢Ttgemek, t o
Her eket tizIligi sazl amak (HTS)
sakl amakl yga de¢keni Il Tar Sazl a
akyrylTar:

1) T parametr usuly

2)iTapyk ul gamdaguu¥as) , ©°zgerdi |
Parametr usufg az | anmasy, der i gokKn~n
rezistorlaryR

kondensatorlaryR induktiwlikler
iTmitlendiriji-dageljceremddniiR erli«&
zynjyrlarynyR nahilidir bir ul
TetilTar. Tizligi sazlama hili
hoeredij @ eltilT-da igklsenmRn
cTtgemegi bilen k°plen- t2asir
ulgamda tizligiR sazlanky Tokar
cTtgelan toguR dg¢rgluil I qukl -e dT2gd re
El ektropriwodyR tizligini s
g°rkezijiler bilen h2asiTetlendi
1. !Ttgeme -malkdiymyl max tizligiR
bol an gatnakygy bilen kesgitle
D= ma{ ¥#n

prokat stanlaryD=200650 g tDeeBdkdl aden 5001

-enl i we Iokary KBz b°l ekl i m
2. TizligiR sl tgemalgymi &n ug me
hasilTetnamal aryR tebigydara g°
Tokarda Terl ekmegi bil en
hasiTetnamal aryR T er | ebkonheksyi t
Taly pes hem bolanda i ki - a
¢Ttgem2ni kesgitlelar.

28



3. TizligiR .1t ge me derleni BRralykdan d y
alynTan emeli hasiletnamalar
OlaryR n2a-e k°p boldugy- a,
endygan bolupge- er . | ki Takyndaky

tizligi R gatnakygy bolky T al
endiganl yk bahal andyryl Il ar.

Ker= ¥/ ia¥
niredve imw-iwe(@-1) emeli hasilet
tizlikler.

i Ttgemegi R i R uly ieRnduegadnylgydy
©zgertmel erni ul anmak bil en
4, Ti zligi R dkrdrau kel Tykllyegnyme mo me
TeredijiR tizIliginiR sl tge
heredijileriR hemme esasy C
bakga) Tamg ki mélsi T etnamal a
¢T klenme Tokarlanda tizlik p
5. Ti z1l i gi sazl amEBRYIR dtoygek ynmelky
ul anmakl yga mal a -ykdajyl al
horetm2ani R U peldaly tasir
Titgileri,nhuyhkl bl ykhabaghtan
U 3/ (R+ &P) (2.13)
P-peldaly kuwwat
Piiel tilTan kuwwat

Pi=(P+ &P)

Orta-a C°ilbuegd ®@snleaama d°w¢rde
joeffisilentynyR d¢rli tizlikl

= a Py @ /é, (R +DR)  (214)
1 1

Nirede B, a8P | a
tizIlikde T



NitizlikleriR sany
TizIligi sazlama kuwwatyR Kk
wajyp ykdysady g°rkezijisi bil el

cog =P/{P?+Q? (2.19)

PT aktiw QT reaktiw N
Pelldya t @sir koeffisilenti bi |
¢-in kuwwatyR orta-a °I|l-egl enen

cos s =Q RL’A VR +Q% (2.16)
1 1

redi ji R m¢gmki nl °broeldain i KT k(I-e2nk
kary bolmadyk Tagdalyndaky
mentine |l alykmadabigy 2mdei]
k
z
|
T

enme, Toredijiden, nomi nal
a -2kl enene deR bol magy
p durlar. kelle hem I1°red
r

2.4. ElektropriwodyR momentini,
¥ sazlama

EEA-R tizlennm

|
a, . —e/

Mg:M(D
y hapyk ul gamda t
ma (eksowator h?@asi
30
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| kl enip talarlanlTan madda (zat

herine Tetiriij.i organyR Ta
Tazdyryl an ul gaml ar da el ektrc
sazlama ugry bilen dalyny sazl
talaplar daRitkkzi gigR® barl en nc

edilTan anyklykda gurmagy ¢pj
et mekde bol up durTarj okapyRr
hereketini R2sall@pi@di bkbirn etn

hazdyrylan el ektropriwodda
-etkda Tlaol ©°-¢rijileriR k°megi
& -1 n, |l iftlaryR kobinasynyR d
ters baglankykly Tapyk el ekt
ary kl ygyny ¢pjen edlar.,

Ulgam awtomati ki duruzmany
-ykarTar we  bregrainnyeR Tdeutrinraisjyi
anyklygyny ¢pjeéen edlar .

M, v, 0
A
Gam

v

batlanma kada her. togtama

29ny-yzgy. hagdal sazlananda
grafigi.
31



M- moment
w-bur -igitizl B
dibur - T agdaly

7r

G-ei- et ki nokadyR Tagdaly

Ha-anda: W=we M nola deR bol
hereketsizIlik lTagdalyna | alyk bt

2.5. ElektropriwodyR i K te

Kadal akan Tagdal elektropriw
koordinat allarry) (walgttgdeal 2nlt gemelTl
hasiTetlenlTar, Tagny hereketsiz
koordinatal ar we olaryR esasy
bol anl arynda. El ektropriwodl ary
hemi kel i k tizlikI:i hereket. gat |

Geki(¢Ttgelan) TagdalyR, ha- e
mehani k koordinatal arynyR [ as
tapawutly bolanda Ter. bar . Ge -
bir kadal akan Tagdaldan bakga g

El ektropriwod ¢-1i Ikeumwmy eg ene
rewer s, dur uz ma, ¢T kl enm2ni d¢

sazlama bol up durTar.'
El ektropriwodlaryR ge-iK ©pro

we mehani k b°l ek bar. )
B EhEBe dolandyryx ul gamnyR he
l °redijiR eIektrairW)bogIa&@iaKg@mula
neimehani ki herekete gatnaxklan h
Kol sanda hem I°rediji R rotory.

Te

EHGEB » HGMB

210njy -yzgy. El ektropri wodl ar )
kl assifisirleniki
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Te fielektropriwodlaryR el

inersilalygiyhgtl enldd rT2n
el ektromagnit hemikeligi
Ty @ el ektropriwodlaryR m
inersilTalygynyR °|l -eqgi b
el ektromehani k hemi kel i gi

Egerde T>>Te T mehaniki klass W=Te 1

el ektromehani ki ge-i«k 1 afigrdall &
gurmak ¢-in kKular ger ekl i

1. G°r¢lip ge-ilTan ge-ip 1
gol ber me, dur uz ma, rewe
hasiletnama ge- mek, T ¢kl
artdyrma).

2. KoordinatalaryR baklangy -
beril en magl uaraltdrayR ghea K Ika
soRl aljy nokatlary Terl ecx
k°megi bilen kesgitlenlar

3. ERR g°rkzijileriR bell.i
ge¢l -1l endirme) koeffisilel
hemi kel i kl eri . Bu beril en
gurluky ameR oH2siletnama
kesgitlenTarler.

2.6. ElektropriwodlaryR dol

gurmagyR umumy esasl ary

Bizi R bilikimiz Taly, awton

teorilTasynda koordinatalary s:
hereketini dolandy ma k maksady bil en am

prosessi R amala akyryl masy g

dol andyr yk gurul madan (DG) j
ulgamnyR (DS) k°megi bilen ele
et mek bilen Terine TetirilTar,
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Dol andyryk ryRul gabnglta n t opl
awtomatl akdyrl an we awtomatl| akd:

¥z gezeginde awtomatl akdyrl a
Tapyklara bol¢nTarler.

Awt omatl akdyryl madyk diTip,
serikdeleriniR k° megi bil en
eletk ropri wodl ary dol andyr mak bol
Terine Tetirl?an, ul gamlaeny at
tehnol ogi k operasilalary Terin
mehani zmleriR sazl anmal an el
ulanyl Tarl ar .

Awt omat | aKdlypryIdalnF{earl kiiR backl

sazlanmasyna bulrugy adam berT 2
épPpje¢n etmek boTun-a hemme gal ar
gatnakmasyz dolandyryk ulgam bi
aldyl Tar.

Bul aryR hemmesini yYda&. gar ¢m
ge-eliR.

iTazdyrylan ul gam
ayw) gi Tapyk uligems (lbhagl ankyny
t2sirl enme
tasiri kompenshsilakgi millgam, ( lgo
ulgam)
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a) b) X as
X.
X Xy Xt X4 &
EHG | EHG “«
X1b
KT Xtas KT.b <
. K [ Xis
Xi Xq X yx Xi IN ” v Xy«
— EHG > Xk ‘ EHG |— »
X1b
w) Kro |
9)
21:nj i -yzgy. hazdyrylan wel ukapgplasélaektr
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—~ o T oQ
DY Y °OW

o >
— o q

EIektropriwodIaryR ul gaml ar yr
Xi¢Ttgetha Vhal akma signaly.
Xri -ykyk signalyR (H-yk) de
tabkyryjy signal (dol ndyr yk
Xtadg t2sirl enme t2siri (der i
geljenmeynidR Iy®r yJ KEBnmel eri  we
TagdaTll ary) .
X-ykERR -ykyk koordinaty.
deRekdirme el ement i

ters baglankyk pologitel we
Kmn-ters baglankygyR koeffisile
XeTgiri k dolandyryjy signal (n
Krit 2si rkloeenfrig si T ent i

Hgigirik signal

DG dolandyryjy gurulma

¥G%°zgerdiji gurul ma
hEBT°rediji R elektrik b°legi
AMBiTorediji R mehani ki Db°l egi
MGGime hani ki ge-iriji gur ul ma
XiiTagdal koordinaty

X2 1 tizlik koordinaty

XsitoguR we el ektromagnit momen

He mme ters bagl ankykl ary ( b
otrisatellere,

pylara we malykgakl!l ar a, g°ni
l up bol T ar .1p$&gndlyoHgti a bed y rdyijTyi ps iH
Tyklykda ubeulbdyr ytlearns kbealg!| an
-anda kol wagtyR °z¢nde ters
bkyryk signalyR garkylygna ug!
Gaty ters bagl ankyk, onuR si
gdallarda bolky Taly, igre-i«kle
siTetlenlTar. Ters baglankygyR
Re ge-ik Tagdallarynda ikl eni
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di nami ki hasilTetnamal ary
-yzykly di Tip, -yzy
l2n didIfgelemsi lal we ba

Gal an

37
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Eh

X1

Xs X4 Xs X2
DG ¥G » hE —f—» h EM—S—> MGG
X103
Kb
X1b2
Krbo [<
X1b1
Krb1 |e
212-nji- yzgy. Umumy ge¢l-lendirijildi
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Bunda el ektropriwod anali zi
g°rkeizel ekt riKk hEB we me hani Kk
elektromagnit momneti Xumumy T agdalda el
sazlanlTan koor di nwae X kobrdinatalar d u
| alTyklykda T°rediji R okunyR Ta

Umu my g°rkeziyRliesathgmasal
i K|l er i, Xhegkneo rXdi nat al ar b
KyklrdrapRy wej yX signall ar
an ge¢l-lendiriji R ulany
arapy onuR T°onekelliiginc
natibaryRebibmigl ankyksyz
, bunuR netijesi °kme¢gnde
s nde amatly sazlanmagyna 1et

- o
— =l

[
i
y
rdi

—02—1@—:

i

k
n
h

°CO XQ© T TKQ
0O O M D

N
o
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2. 7. Umu my gg,T-Iendirjji we n?2-yzykl
el ektropriasygsgdyR shem
Eh
Xt X X X
B X 3 2 1
¥ DG o v X nE —> h MBT——> MGG T
N
XT3 XT3
X1b2| Xtps ~ fNXEG3
4 NiXeco
XTba o
¥ Rix 213nj i -yzgy. Umumy g¢l-lendiri]j
Fel ters baglankykly elektropri wod
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Bu Terde elektrik T©°oret me
(otse-ka)l andyirTyilpl amt -2-yzykly
ulanyl Tarlar. N2-yzykly hasile
el ementl eri R ( bgcl etk Xperzi, R3po1 3, WE
gokma-a esasly signallaryR git
bunuR eséetnide ters baglankygyR
21knj i -yzgydaky gorng¢ki e me |
baglankyklaryR hereket. kabir
bol up gal Tar , emma ©° RKki T al

sazlanmasynyR bagl amal & s yazk y dg
me¢ mkin d@|
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X
T N

Koordinat al aryR
42

Xe Xs Xa X3 X, X3
MGG_| .
Gl 'GZ :G3 =¥G :hMB h MB >
— | —p]
b b o
X103
Kb
X1b2
Krb2 |
X1b1
Kbz |
2.14nj i Syzgy.

gar akly



Umumy ge¢l-lendirijildi s h e me
yzygider kadalakdyrmaly (kor ek

sazanky dilTip atlandyrylTan ulg
edilTar. Bu ulgamnyR tapawut|l
we Tapyk konturlaryR sanyny
sanyna deRI i gi (gatnakygy) b
kontur !l ar «kellelre, bniert ilj eerdlee kdia?krk
signaly i-ki konturyR tabkyry,]
kelTlelik bilen her i-Kki k on
durlTar, nireden hem kelle ulgges
Tagdal konturypnabéagoeprdunat ai
dakky koaktouorrndai n(@@aX a) garakly |
t oguR k akdomdinata) 2(1X j i -yzgy -at
il kinji kontur bolup durTar.
Gl1, G2, G3 olar k°plen- 1alyl
moment sazlaljylary diTip at/l
gurl uky ul gamlar yR alratyn
prosessiniR hiliniR alratyn
akyrmana memkin-ilik berTar,
SazlaljylaryR hilini sall ar
hasp | a ma k k°pl en- kell e bir g
di nami ki Tagdalla da anratl gl
tehni ki amata d¢zmek
X A
&eXi
v
S —  S—
|
|
|
|
|
|
|
|
0 o >t
2155-nj i -yzgy. Tehni ki amat |
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kelle prodé6dd®% Xzeden sazl
sazl|l ankboadi Xat yRgkGaddadmk¥n bahasy
cTtgemegini R mini malwagtyndiek i n b
hasilTetlenlar.

kelle ge-ik prosessi R amatly
t2zeden sazlanmasynyR bol magy,
prosessi R halTal Tqae-meginde bol uj
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' ¢ ! N J I B A P

HEMI KELI K TOGUNYc DWI GATELI
ELEKTROPRIWODY

dyr ma
ary,
asy

y bolmadyk ol
ini R ik Tagda
|l ekdi rme shem

an
I 1

y bol madyk hermianalyir kna 1y
[ ni R esasy-njbii,r|l akdiyrz
3da ku belgiler g°
ryR we OS olTandyrm
WENMGM- T°orediji R ti

klykda oTandyr many|
da goKma- a rezi st

-TakoryR sarymlarynyR ¢
siTa we géarexmall wk |kaornytnad
kKor zynJyrynyRmumydyky g'
oryR we olTandyrmanyR
g°rkezil en, emma Kk°©°p

i ndi ki me mki n- i | i

hasabaa | ynmaTl ar ; T°r

momente deR.
¢tykarmanyR esasynda 1T aRor vyl

aRl at masynyR we

HTER momentini R elektrik deRa;

bolup durTarlar, olar |l alykl yk
U=E+IR (3.1)
E=RAw (3.2

45



M= RA I (3.3)

nirede R=R4RsiT akoryR zynjyrynyR doly
ATHTEINI R magnipt akymy, B

wi HTBni R rotornyR bur- tizl

tizlik); )

rad(c; R=pN/HR2MOR konstruk

koefjisilerjgi;

ppol lusl ar RRsjaplyet !l erini

N-lakoryR sarymsynyR aktiw ge

alakoryR sarymsynyR parall el

(3.1) i -ine (Bi R) ebekupomel
hasiletnamasy ¢-in formul any al :

w=U- R) / ( Rn)

Bagly bol madyk o-haRd ynkerhaannyiR
h#asiletnamasy ¢-in formula (3.3
den onda toguR momente ¢ltgedidl
alynlar

wW=U/ (-RR) (RA) (3.5
(3.4) we (3.5) ’bniillfeneIIeathyrkoInyekhdae
mehani k hasi |githhamalkadrayn twiez | imo
-yzykly baglankgyny °z¢nden eme|
(3.5) deRIl emeleri, Ku g°rn¢gkde |
W=Wo-a&W (3.6)
nredewilT °rediji R ideal bok ikl emes
wo= U/ ( Ran) (3.6.a)
ewi de al boK zilkilgéemeenigRrt2 tizligi
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ew=1 R/ ( RA)=MR/ ( Rn)

31nji, b-yzgyda Takory iTmit!.l
pol Tusl anmamsiyRdael ¢ddthr omehani k
hasiTetnamal ary -dg° rRae=zkiolsetn , b o¢l:
M~1 we h2asilee¢emamgbkzgkl| areRbeéhe
kol -yzgyda hem U=0 bolanda 1
mehani k hasiTetnamal ary g°rke
deRl emeleri U=0 bolanda (3. 4)

w=-l R / (Rn) (3.7)
=-MR [/ 2( RA) (3.8

kel lsei Thedt namal ary bnagri b-oylzagny

gerkezilen. Ol torda bagly bc
shemasyga Tadinamiki duruzmaR
atl andyryl lar.

Al ynan (3. 4) w e (3.5) ger
koordinatlaryny sazlamak maksady bildmagly bolmadyk

olandyrmamyR Emel i hasiTetnan
esasy usul l aryny altmaga m¢ m
zynjyrynda R gokma-a rezistoryR ga
zynjyryna el tilTan U ge¢ljenma

¢l tgemekl eri.

hoere®i egnergetik i kK Mwwei bi,
elektromagnit B+~ E | kuwwatl aryny kesg
mehaniki M,w we elektrik El koordinatalaryna bagly. -8jl
tablisada es dsareket ke genkratay theanl iki a r

-2kl Tiabgadka T il migeyrsey aweut ga k ma ¢
hasiTetli Dbilexkmeleri g°rkezil
hereket Tagdaly c-intizligi
meRzexkl|igi we-iRodeRshamuEH@I y
e mma generator TagdalRy werR hog

a7



ugurlary deR bol aflribod mailzalri,gidR
bell 2p bileris. Bok ikleme Tac
nola deRIigi h2asilTetlidir, emma
iTorediji R tinzilR gnionliaR dweeR | B HG

+ |

I
W @]
LI a Rl a Ry

lo
(O] . R
\ 4 0
—N\NN ——|__—|7

Ros

ios
O O
+ 2 T
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Il 4
A
+U
I
0 B _
[,M
-U _
U=0 1]
-Y
b)
31nji -yzgy. Bagly bol-maR:yk( @)
birlekdirmesiniR we (b) h?2s|
3.1-nji tablisa
hagdal Koordinatlar
Mehanik elektrik
M,w(P=Mw) E, | (Pn=El)
horet me ( d M>0;w>0 E<O; I>0
M<0; w<0 E>0; 1<0
Generator M>0; w>0 E>0; I1>0
M<0; w<0 E<O0; 1<0
Bok i kI e me| M=0; w=wp E=U; I=0
Gysga ut galM=M¢,;w=0 E=0; I=ls . ©
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tablisa berilenlere €
anyggyndm -3yzZgyda °z has
°l eknieR i mader Helthi k I K | a ¢

1. Bok i klemA hakdatdgRTeri bar, r
W=Wo Wwe E=UsRAW°redi]ji el ektri|
(oTandyrma bolan elektroenergi
energilany al malar.

Bu T agdshema3ajn, -yzgyda g°rk

_ZN

OS50 92 92 -

Hereket ToabpdainRlad0dw<w | egi nd
y birinji kwadr at da, nired:é
t Tarler. Bu -B)laRgugrgl da |
n-a U gabat gel Trel 2we, EeHG kbt
giTa EE 9.3.b. sur. tordan
aniHR hi kundan berilT2ar.

¢Rg R

y
Y YY)
= ™

O O TQ

g
b
T
e
|

a) b) — 3 o

o )

32nj i -yzgy. Bagly bol mady-k bol n

ni R dinami ki duruzmasynyR

1. Tor bil en -npiaR ailkiedi Bigicha hdaRat d m

pekuperatiw duruzm&llekgiedallyeRi b

w>Wo, Kol seba@pden EHG toryR ge¢lj

we moment ©z wugurlaryny tersine
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makyndan

mehani ki

g°rn¢kKinde

41

tor a

LA

o_NWLo

7

PE

H m'ﬁ |
! a) w"’ 5 afb’"‘" )
+Va J_

L ST _g ek

J;f.Slg-{WV\—a IJW—O J?;—m-o-:
= = =S
: M3 M3 :

b | A

? Mus ) L e A

33nji -yzgy. Bagly boI-npiaRiyk C
energeti k lTagdall ary:
ab o Kk i kHereketpwtor bien parallel generator: gysga

ut g a ktordilen ydygider generator: ora bagly bolradyk

generator.

2. Gysga utgakdwrOmaE=Odag dbad Iyl ar .
lagdal d-& %U3.R1)l all ykl ykda, ele
(3.3, g) tordan gelip, l akor
g°rn¢kinde dnalRr alkaurn.d alT hme h ar
beril mébdr w=%®eb

3. Tor bil en yzygtidd gers bigkdimelir at c
duruzmanyWR=D0Dapoalawnda bol I ar(
Il belegi). T|zl|g|R|LRgrULgrryy
¢l tgel2r, ol i ndi toryR gg¢l
gelTar.T°ryeziyg|derorb~|bnllemd|r~i
lakorda tok wugry bolun- gél
gel | ar we ol aryR hereket j el



| =( U+E) [/ R. BunuR netijesind
gel T2ar -wieR HTAi bilen onuR i kui
energi lanyR hasabyna iklenip -
Tylylyk gern¢gkinde Takor zZyl
TalTralar. B seb2pden seredil
gatnakygynd HTh -1 n has Ky
energilanyR es | i murkdéak iymdyeR
TalramagynyR zerurlygy bilen b
4 Tora bagly bol mady k-dagdmamekir at or
duruzma ,(JagtdhRYyR akor zynjyryr
°-¢sril mesinde we onuR gokma- a
Tala has gysgal masynda nlyeRr | b
TakorynyR has gysga gysgaldyl
gysga ut gakmany aRl at malandy
hakordakyi Rok?a €iHGI astynda akT
ugry bolTun-a gabat gel Tar, (
energilanyR hasabynai kkleameirgi |
EE Tylylyk g°rn¢kinde Takor z
Talralar.

3. 2. ¥z|g‘érr@|duj|| Tapyk ulgamda e
stati ki hasilTetnamal aryny bel

Mundan WA RbiTzap¥k ul gamlar:
ge-di k,getdryRIl ezi Rsebkpl gabayga
gera Tokary bol madyk gatylygy
-aklerini al makdac-Tignz Mo iRFinReps¥ko
ul gamsynda alyp bol ar . Bi |l i ki
haS|Tetnsaeraman)arqjatoun we mo me n
-2kl endigpi wmal ertimeil 24minégrR, Thawpyke
ulgam ge-il mesini talap edlar.

a) HTmi R tizIligi boTun-a -tRisat
lapyk ul gamy.
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¥hni R a-yk shemasy shemany
HTIi R okunda- itgiizl bhr daG( BR)
géeljenmeBTin iUR tizIligine w g
(proporsional) bolup, ters bag
G°ni baglankyk koeffi iRl en
koeffisilent.i diTip atlandyry
kesgt | enT ar . +FBpsighiagyRUt amkyry
bil en deRexkdirilTear we ol ary
gerne¢kinde gigloaxlmRy ral k) -UWendir i
berilTar, olg bideafigi dkeagykK
ge¢l -1 endi r Tddlandyrwee sigralyg W g r n¢ Ki n
°zgerdijiR girikine eltill?ar,
hapyk ul ga mdiaR HiTehs i T et n a
formul aryny al mak i-in Tapy
ulanylTarlar (10.1 we 10.2), K
Ugir=U1s0 ¥ (3.9
5 Ud:KGUgir (310)
Al lary
w="cRePTs TR gR) (5,9
C(1+K ) C(1+KC) '
- KoK Urs M(RyatRy) 312
CA+K.o) C2(1+KC)
niredemmC=Ka] KKdC i ge¢l -1 enme  ul ¢
umumy koeffisilent.i
Al ynT an hasilTetnamal arynyR
(analizl eme) ¢dian moolenb daeve o il
Tapykiael gnaml arda tizligiR targy
DeRl emel ere |l alyklykda bolTar:
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& (R zRe)/c (3.13

& 1WI(RT #R)/c(1+Kc) = aeMBl+K) (3.14)

719

7
- -

e Upy v £9
-——,@——’- Y [
e
T T
c)
@
Uger> Usee> Uy
@o1
a2
@o3
0 —
5) 1M 1,(M)
34nji -yzgy. Ti-zy-hkRbbappkauDdga

a) shema b) &®0sibloeltannaymas ekb2 pl i ,
EBWSEWs agny ulgamda alynTa
gatyl ygy (2 egri) a-yk ul gamd:
g°r ¢niya b k¥ W, gny berilen 1T
-akde absa ut igatwy yp2 diol étamaman
gaty meha

—
Q

©

<
=~

|
Absal Tut ni kiniR ha si T
dinami kasynyR munda d¢lpli er k
akyryl malTandygyny meéelRI 2 p abxe + méd
di nami ki hasilTetleriniR al mak
bagl ankykl ary we gel -1l enm2ni |



-aklenTarler My sal k| &fm?2mii R
Tokar !l anlmirR HTh- 1 enT an mo me
momentinden pes bolany seb?2pli
we | alyktykdagl boTun-a TB sic¢
©z gezeginde (10. 6. Jwel ayIIyakIIakadd
Ugrsignml | ar y R Iokarlanmasynalaet
belgel mesine getini &r , hemetiij Bl
kelTl el inkydRe ,balrBl ygy zerar l-nyi R

awt omati ki sazl anmasy amala a
HTh g¢Tjenm2ni Rhadab ymeRs Efia sb ug
hasiTetnamal ary emele gellar] e

b) HTINi R ge¢ljenmesi y khedliur - b apQr
ulgamy

&) I; (M) 1(M)
35nj i -yzgy. G¢ljlentmei Bollapy la
ulgamy.
arshema,b-hasi T etnamal ar y.
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shemada g dggotensiomfetn RbBlupd a t -
r, smaddaggl jUenmesinibRolTwingmal-
arLjTBhikroeedfef i si Tenti.

kKdyr mek eslilenakleys gl t 1l enl ar .

Ugir:UTS'LU (315)

_ KK 1[R, +R)]
T CA+K,) C@+K,)

(3.16)

— KquuTS M[Rq + R)'/a(l+ Kc)
Ca+K,) C*(1+ K.)

(3.17)

nirede K =K¢KpL- ul gamny R g¢l -1 enmesi
koef fti sile

Al ynT an hasilTetnamal aryR ga
tazedesaweaeawlwgaml aryR tizlikIeri
deRektireris.

&7 & I[R1 #RJ/(1+K()]/C (3.18)

Ks> 0 bolsa, ondaR(1+Kg<R-we gx weg Wl agny Tap
ul gamda harsleIegemtaynlaj/gly, a-yk d
KsY D @& WikB bolanda, Tagny -2kde
HTImi R tebigy hasiTetnamasynda
ha-anda ol i-ki nol garkyMlykly
TizIligi sazl ama pudndiddersi R f
arat: My s al -1 n: Okda momenit
karl anTar we geljenmani R
karl andyrmasy hasabRnal akpggmea
Tjenmesi peselT3ar. (8.jJw) |al:
ndyrmau5|gnabkaryaridyrlar. ¥z g
gerdi jni @ EHM@megi-neR weylkarhmal ar
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g¢ljenmdni R peselmesini R komp
seredilip ge-ill?&n wulgamda he
esasy ¥zgerdiji R EHG awtomati k

3.3. hakoryR togy-l lyehPu nR a appoylk

ulgamy
Bu ul gamda toguR dat-igiR
Rc ulanylan. Rh°® km¢nde k°pl en- k ompe
gokma-a polluslaryR sarymsy ul
Red e g¢lj enandma Ri pleaskor yR tog
baglankykly (proporsional). T
formula bolun-a kesgitlenl?ar.
UTB:[')|
niredan BI -eqgliligi bol an, tok
Bu ulgamda g¢l-lendirijiR
signaly wWe jteah Kk yori yjeyn kesgi tl er
Ugir:UTS‘Fbl
ul gamda ni RHTehl ekt romehani ki
hasilTetnamalary ¢-in deRI eme.
K. K u (R, +R - K
W= g tg-TS _ ( ya zq s) (319)
C@a+K,) C
K. K u M(R, +R, - K
W= g g TS_ ( ya Ijq S) (320)
C C
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2 ©oItmy -

36njy -yzgy. THbk-h#olRun-a PTB
lapyk ul gamy.

a)ishemab)h2 si T et nama
NlredeKrKngblngamnyR g(,T-Ienmesi
koeff|S|ant|. GatylygyR takykl
zynjyrynyR | e miaRne nl jgeanrm@ynl iyRy y u nk
koeffishilleani (®&m °I -eglilik) de

Netije: (R 2R) >Ks bol anda i RT amxail Tag tyrRa

otrisatel gatylygy bolar, (RtR-)=Ks bolandai t ¢ k eni ksi z

gatylyk, (R #R)< Ksbolandai pol ogi t el gatyl yk
tok boTun-a PTB wulanylanda dg¢r |
emel e gelip bilerler, Kol sanda
gelenme koef gdwsindelgy nli Rg-yKRseb 2
barlygy netijesinde hakyky (rea
hasiTet.i bar (egri 1), kol seb
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bakgal ar bil en j eml enip ul an

boTun-a ters baglankyk.
g9)Tok bolTun-a -2-yRyklPyneaqgis ibs a
ni R Tapyk ulgamsynda toguR we
TBD-t ok b°l ¢nmesj-ndiaR ad ¢ wesnig.r
geljenmesiR THBBi T etsndUumd sgny U
kekillendirTan g°niburDrniyRyRKI
onuR h2asilTetnamasyna laTykly
rezistorRiden de¢keri | Tt8=rb |ITE 2shiign atlay
dalan- g¢ljehmkearpdem!| an dur
Us nol a w@eW balanda TBBni R - ykykynd:
signal Wmd?ru*gamnyR girikine g

79%

=1 M

RN 033v :

Ry L. T @

yTn L’:):t / j;fcm,.:

ﬂ U Ua,c
a)
@i
r
Wt e~ I Uye=0
~ ;\(U
Wy

b) Iu C '{:T I(;)
37.nj i -yzgy. Tok bdTlyuhrsiaR ni2a-pyyz
ulgamy.
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a)ishema,

bfhasiTetnama. o ]
Dal an - g¢lg@hmdheRi .U onuR s
bakl anjak berilen tok¢¢bimeenokegs
lp o lp owlanmak bilen TBBN i R i Ki ni bilen edip
Ugr = t:bo bl ; = 0

Ur= B bk i: Ou(3.21)

formula bileniRahykiVketdaamhal ary
bar.

il O Iw=b ; ubgam a-yk
Hil>lojursl 10ul gam Tapyk we

t o
momenti R sazlanmasy amala akyryl

Elektromehani k h3siletnamasy
deRI em?2ni N
egerde (3.16) ul gamyny gel -1 en
°R¢end2 k)i daerd gh+) (°werls(Btapawue 1 | e

(- be°el) ©°w¢grsek alyp bol ar.
W= KquuTs ) (I - Ibd)(Rya + Rq - Ks) (3 22)
C C
A=const bolanda mehani ki hasile
bakga masktabdaky el ektr omeh

galtalalarlar. )

HTmli R nol t iagslaikgianld ey ttookk lad
egerde (3. 1l6nyalybkiléris.gol s ak,

Isak = Inol + KgKaurs/ (R & Rat Ks) (3.23
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Bu Terden g°rn¢ki Taly t¢ke
Ks lsakY bk, Tagny h2asilTetnamalr
(wertikal) -yzyklara gol all ak

Bakga-a alsth§ mez did gyyK-baodadk o n -
toguR we momenti R sazl amnmasy
bolanda |1 -bi°RelHdenkadkiTh h2sile
alynmagynyR fiziki t srsaipgyn at g ¢
Tokarl anmagriywediasiweand! | ar yR pe
bolup du¥b@gaUudUrse Bu seb2pden
EHG pesellar, bunufRi RasalgymayF
momentini R -2kl enmes.i bol up ge

3.4. ToguR we momenti R sazl

BiziR bilikimiz Taly, ike
HTh gysima ultaggadal ynda bolTar (
utgakmanyR togy tebigy h2asiTlet

bolTun- a |Kega§f’mlqg<wrgmedmllen k es
RRa0 (OmyR Db-faedi rDigHMRI58)hom K 0 |
wagtyR °z¢gnde Uumumy sreinR g atg, mknie

togy Imew ( 206 @m Bokdyr . kel-hie Ri kidkee
golberllmeS|nde toguR (we mo me
T¢ze -ykTar, bu TakoryR zynjy
girizil mesi bilen TenyiRTHATR k
duruzmasynda we rgwémasinde T

|l ke golberlende toguR we |
e-in To°onekel Tagdalda ol an yelni
HTIni R i ke golberilme tertibi
zynjyryndaireaekmsa-oaxr yR bol magyn
bolTun-a iakll @ameage IS0 Rrarezisirdr t i .
gysgal Tar we HTh tebigy hadsiTl
garkylygy ike golberilm2niR &
togy ¢pjén etmek kKertlerinden
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Rei=U/l| R (3.29

nirede he i m¢ mki nt ok N
K°p | agdal-l aedagoHB&ar i-deende
h

birn2a-e emel. asiletnamaliakr ul
T ¢kl enme momenti ne we ge- i K p
talapyna bagly.

HTIli R di nami ki duruzmasy
°o-¢sril mesi we oanRs:Rezistonaebimikmesb o T un
bil en amal a akyrylTar. hered
hasilTetnamasyna (egrig) ge-12r,
Rezi stepgarRKYyR ygy toguR m¢gmkin z
di nami ki duruzmasynyR Tagdalynse
kesgitted 2r . Seb?2bi bu Tagdakda 84
bol Tar.

_.u o E o U (3.25)

Rez—I—'Rya I—'R«]a |—'R‘ia

mim mim mim
Ters birikm2ni R dBruwgbwmadyg wer |
HTtni R Takesr yayRstRoryR Takoryna
polTuslanykynyR ¢Ttgemegi bil en
duuw ma T agdalyna 3 hasiletnama t
ge-T2r. Bu Tagdalda toryR EHG
er

gabat gel Tar| . )
Resk u formula bolun-a kesgitle

Rea(U+ E)/ 1 m- Rya:ZU/ImUm' RYa (3.26)

|1=|m¢n_12,5i-|
b= (1, W 61,2) |
lc=1In
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I(M)

!
|
b :
|
tebigaty :
< |
| RgZ |
!
: 2 \ :
I(-M) i R S I
N\ R
0] >
2 le l2 l1=Imem
'Im&m Mc M2 Mlem(‘,m
Mm(',m
_'x‘b
38nji -yzgy. hakoryR zynjyrynda rezistnoyR aHTyhR

ni

R

togunyR we
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Sazlaljy rezikssimeusugr yR hasaby

W, = uy 1R _ uy (1- IHR) (3.27)
Kfy, Kfy Kfy Uy

nirede w=uy /Kr,

w, = mw@- i)
nirede R, = Yu
Iy
R
E:(Wb‘ o)/ g =

Eemeembesnag

Thou(May) Tif¥y) I(w)

39njy -yzgy. SazR ahlajsya p | raenzaissytnaar
gatnakyk tapawudy.
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Formulalardan g° r nf &l yi z | igadtnnaRky k

g=2- "
M/O R}om

tapawudy T akor yR zynjyrynyR gatnakc
deR.
GrafikiRecbahasyny kesgitl2p bol
Ybi¥e= op=rYaw=ad; ¥
Yol ¥t=@ t¥ab

R= Rya +Rs = I:\)nom I:\)nom_ (2.28)

Rya = Rnom Re Rnom

dinamiki duruzma

(2.29)

fg .
= — -2 eqri
Rg.g. |:‘>nom eh g

3egrii di nami ki duruzmaR h2siTet
hasilTetnamgal. parallel R ]
DeR °1-eqgliBuk ussbl yinarmyl ¢
h&siletnpamasiyznidiagki R eew tapawu
ul anyllar we ol aryR gatnakygyn
¥ PR LR a Ro) (3.30)

MundanRd e Rl e me si n,id ekRe £d i-telgq e | R k
hasaplamak ¢-in formulany al ar

-1

) (3.31)
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@w wey, bamelaryy HAR R h2asilTetnamasy
taplarys.

Rr & 0, uBl-d/ 1v=0,5 Ry (1- d) )
pasport berilenl eri bolun-a ke:

3.~5. Torda}n iT'mitIenmede dur uz
gol berBR@-de R HITR awt omati k dol ar

~Tordan iTmitlenmewer sditer uwena (
gol ber me-dgR BADR awt omati k dol a
kopl enkontealke dol andyryx s hemal
amal a akyryllar. Ol aryR awt oma
tizligiR toguR we T oluR T agdal/l :
+ b
Kl K2
R Ga2

—l@)f—| —

310njy -yzgy.

Bu diagramma -nhi &l uink-ea gHoTlThb e r m;
i ke golberikiRiebhasgant akly&r RnyR

prosessiniR talap edilTan pur
kontaktlaryR k°megi bil en gysgsea
Ge-i kK plhrwsmesmeé Rtniinke kHeTshgi t | enen
togy, wagt , Tol l aTyk-nigRl Ti krel e
golberilikini R awtomatl akdyr mas
agdaly (prinsipi) bolTun-a m¢mki
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Magnit akymy ¢Timgd&kt mek bi
HTIi R ti zama.gi ni sazl
Sazl amanyR bu usuly has T
sazlamai RTrmz kuwwatly olTandy.]
amal a aKyryITgr. Bu usul vy ul
I

(0]

sazl anmasy, 0 arpdaysrer‘namestlorgluFR
nomi nal bilen deRetkariaparRdegadw
bolup ge-T2ar. Bu indiki bilen
1) MA-nyR Dbelgeinim&RsiolMhAfdyr ma t o
belgel mesi bilen d°rel meli,
nominalbbi | en d°rbéfgel madani R n
Tokary bolnmaRgygotHkTaimaaymy d°r
bu golberil melar.

2y horediji zawodda «kelle bir ¢
magnit ulgamy dolma gol al bo
Magni t akymynyR ¢Ttgemes.i b i

birlektirme shemasy

A =/ 4
Unom
|
|
o7s | |
|
| |
| |
| |
| |
| |
: : lo-=lo/l o1
0 ' I >
Iy 1
3.1knj i - y zngi yhagniteiinte egrisi.
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Dydol andyrylTan g°nel dij.i

Ug- dolandyrma signaly

(b) shemasy has tygkytly we Kkuw
HTmmi R olandyrma toguny sazl amak

¢-in ulanylTar.

v

Igu

312nj i -yzgy. Magnit akymyR ¢Ttg

Lo




Gysga utgawa togy |

MA bagly d2l1 we ¢lTtgemel?2n
bolup galar (Od.ukoordinat bilen)
Mk= K k2

¥

*h a A A A

¥ h

¥ b

M
0 >
Mguz Mgul Mgu
3.13nj i -yzgy. Mehani ki ha s

lhkwconst bol any -nsyeRb 2ppel sie | noensdi an dl
bagl anyghewpaseMT 2r .

1) 3-4tizligi sazlama aralygy.

2) Tebigy h2silettnanadgan slaozk armpa
3) Tizligi endigan sazlamai oT andyr ma toguR

sazlanmasy bilen kesgitlenla
4 Tizligi R durnuklygy MA -eplies el
Tokary.
5 Usul tydykytsgrpebtm2ni R Titag!
6) M¢ mkin bolan T ¢kl enme

Mm; = K Aknom (3.32)
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nir egeened i h?2si | a¢ mhosa dnada MIA A
Tagny HTh gyzyp bilmelar.

M¢ mki n bolan T ¢kl enm? myi kes
bolanda tebigy we emkbirymh2gHGe
g°rkezmesinden ugur al arys.

E=KFymy =uy - 1hRa (333
Ee =UF e =uy - IHRya

wiH
ne

F.=F

e

Un-lnRw=const  bolsa, onda cEE, netije we-emeli
hasiletnamanwdyeR ctoiRzrlai goio | Il =alr .

Mm¢ Wu=MHA | = , =const

kellelikde HTh emeli h2silet
nomi nal kuwveant ymal ulp¢ kdielnind rR. Bu
met al kesiji stanokl arynda, pr
gurnamal arynda ulanyl Tar.

3.6. hakora ge
0

nry Rg ¢-THjTéin ma
ni R ko I

etirilld
rdinatal aryny sazl
N Bu us ul bil en koordinatal ar
I cerdi j-M) (¥l gamsyny d°ret mek bil
(°zgendidjoil andyryl l an-ekmefsi nden

k°pl en- el ektromaxkyn, el ektr oma
°zgerdijiler ulanyl Tarl ar . oC
-ekmesinden i Tmgtienldol, andyswnl
g°nel dijiden.

¥zgerdiji umumpi Biagkial dar EWHIG
Riwe g¢l -1 enme &E@ybii ®in Tehr‘r‘tsiiTeRI
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niredeYgi ri k dolandyrma signaly.
©zgerdijini R -vykykyangdayky Ilgasgln ye

U=Eqs-IRq

¥h ulgamda h2siTetnamal ar bol a

(R, + K, (R, +
w=Eo JRatRy Ky TR Ry py 3y
RF KF KF KF
M(R.+R Ku M(R. +R
B, MR *R Kby MR.R)_ L6y g
RE (KF),  KF  (KF)

Bu Tendbng&megi bilen emel]
i deal bokotiirllemgdmimWR wg°ni bagl
gorénegp dur, hasiletnamal aryhR
tapawudy aRl agmadgl RgyR barly
l apgydy bar.

~a | En1> En2> T

T T T ¥\ @oe /Ecmecmﬁewasz
Uy E, —_—
—d f R:}(n \ &m\fn,-.-ll,,m
+U¢- \msnz
I ER ~ NE"s

. 10M)

2 Ra ~Waz _EﬂJ’

Ia \_E"'

a) 8)

314nji -yzgy. hakora getirilT o

bilen BBOn y R
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HTImi R koordinatal aryny sa:

1) Sazlamaaralygy |l usy 10 -enli we Tokar

2) Endyganlyki h2 si Tetnamal aylyRgy Twk ags}
-yzyklygy.

3) Ugryit ebi gydan akak.

4 Dol andyryl Tan g°neldijiniR
transformatorl arynyR Tokary P
kesgitl-anR2hoEhry PTK.

5  El ektrik makynlarynyR sanynyR

6) |l ki R sessizligi, hyRznia’tn eetermdg:i
teristofl ®rzegahhjjii Jg(eTn¥er°ateaﬂ-n joi (
h) my s é @i gereliR.

3.15njigyzgy.Gh ul gamR shemasy
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316njy -y-hgghemédsy.

3.7. hakora getirilTan g¢djent
ny R HhT fRomentini sazlama

HThi ni R

| orynda g¢ljenn
generatoryR o

a k
T anglytr gnemetga gnui nRy RI
bolup ge-T2r, onuR sazlanmagy
k°megi bildwen |IBHGKkIFkda g¢lTjen
Bu ul gamda R g ¢slajzel nam2mmais vy , tizI
sazlanmasyny ¢pjiBnmadhPpn &#RKHm
bilen utgakyp biler.

Gh wulgamnyR golWmHitRRr aplzai

sazl anmasynyR endiganlygy we
Tokary gatylygy weergetniiw -dyuzryuk:
kelle hemRHTkRini R hemme ener
al mak m¢gmkin-iligi
Kem-ilikleri: é - esse edil
PTK, sazlama prosessi R inersil
H2 zirkliarwangtge- i ri j i tegstorat i k
ozgerdijil arl)y ®?lhgerheytiyPar .
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Ol ar ©ozeéendeka kfopr yl iT-dli rg-f az

fazaly shema bolTun-a Tygndal an,

rewersiw d@]| g°nel dniijR Ibeur ig°ermeg K
bel | i bir Olslgxr ypersprizi svtaor |
ul anyl magy bilen hem bagly. K u

1500B -enli g¢lTjenmeli we 40A -
ERi R birn2-e on kilowatta -enli
me¢ mkin-il ikkunbRBr Tbiirl.eml abriylRe | b & i a&
teristorlaryR bahasy bil en de
-ykarlyky bolsa -2kl enen.

T ¥h sur . g°rkezil en, ©zger
shema bolTun-a Tyganl an bir f o
rewer si wd?2| g°nel diji ul anyl an.

¥zgerdiiji oz | ar-yiReiifagpyrlisst o
dol andyr yk -RDB)giairesisporyWwl, V2 we iki
i kil enji sarymsy bar bolan yl al
¥zgerdin EHGNR R Eort a bahasynyR
hasabynde HbobI| an U gc,ljenmaan
czgegpPjjpn edlar. MuRa , ol aryR
(Tagdalyna) lalyklykda V1 we V2
gi j ek me bur -y ©z¢nden emel e g
dol andyr ma bur-unyR hasabyna
wentili R (teristory R)hat—abdgy aac
potensialy, katodyR potensialyn
bolup durTar.

Ha-anda U=0 bolsa, Tagny Vi1
a-yl yk mo AF®Sdan rdaaadyrima impulslaryny
alTarlar, ©°zgerdiji iki Tarympe
we HTRG-i ne doly g¢ljenme goVRITar
k° megi bilen dolandyrmanyR i mpu
tiristorlaryR tebiglye,a-ylya o
s¢T kme bilen amala akyrsak, ond
Tagdala HTh dgeat-iar igl¢lTagre npmees | oarl y k

¥zgerdi j-nRR EBHGt a-a bahasy
dolandyryk U bur-dan baglankyny
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cosa (3.36)

orto

E oo
E,, = —=@ smEcosa =E
P m

Nirede mi fazalar sany, Eaxi © z ger di-fii R &mMGl i t
bahasy Broi U=b o | amidRa BHG.
¥zgerdijniR EMGr dlR igihassiillen
karyR zynjyrynda HTHh hem t i

T
hasilTeti, onuR kollektorynyR
energilanyR gokma-a Titgiler:i
bilen;ni RTH k|l emigine zylanly
tlttmeglni (pul sasiTasyny) peselt
(L) tekizlenTan reaktor ulanyl
Wentilll (teristorly)-ntRgei

el ektromehani ki we mehani ki h
kelle g°rn¢kde bolTarl ar:

= E.ysCOSa ] (R, +R)) (337

KF KF
= E.,sCOSa ] M(R,, +R)) (339

KF KF

nirede  R=X:T M/ (+RR° zgerdijiR e k
garkylygy.

Xr - i kilenji sarga getiri
pytyramasynyR induktiw

garkylygy.

RritransformatoryR aktiw gar

RiiL tekizlelji reaktoryR ak

ReRkIl enen (Ktrihlenen)R me
gatylygynyR alim cTtgemegin
hasiTetnamaIar betenlelTin na-
bir taraply ge-irijiliagi net.i
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kwadratl arda Terl ek-ht Rl éhra.s R e ¢
- qi

tizligi |aemme Oed®2dErediiji
duruzma Tagdalda ikleTlar,
Zr\\ma
o y
‘9’\ 56° PV' FV?
(4 > )<
DA & 1 (v oW
%?'\ 120° G ¢ Y6
e R
— 5=180° S
a) Voo
317nj i - yzigwl.galm T¥oT un-a r ewer .
3.8. Setden i1 mitl e togt

3 enend
her eket dgeol bweer mekdeg R B BhDR
awtomati k dol andyryl ky

Wagt d at -hyakghge reliesi (hereket prinsipi

boTun- a wa gt rel esi mehani ki,
el ektromehani ki we bakgalbara b©°|

TizIlik daapiykl aurlygaml arda takh
ulanyl Tarl ar, Tapyk ul gawel ar da
togtamany dol andyrlanda tizl ik
HTtmi R °2zi wulanylTar, sebAbR Tak
tizligine g°ni baglankykly (pro
tizlik prinsipiniR de¢rli-i Rgerng
prinsipa dwrdlumn shemai Ri oiklulhdra
ornakdyrylan tizligi garl ag rel
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ToguR daHTImkIRertiogunyR T°ne

TakoryR zynjyryna birlexkdiri/l
kKuntyR Temni Re go&ldima- a pol T us:
uIanthakoryR zynjyryna birl el
bar. Rele °R¢nden bellenilip b
hol dat -hkl andyat-i klary h°ok
-etdaki ©°-¢rijiler ulanylTarl a
a) HTIMi R i ke golbermesini dol an
| K e g o T bdeorl naengdiy r ma k -1 n k
funksiTasyndaky dol ae g tokna
funksiTasynda az ulanyl T Tar.
+
O KM2 (13
—F{ KM1
W—O | D i T
ﬁ—[wy\ 1l
SB2 SB1
__KM1
Rt
KM1 KM1 T
f | ] il
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4 ¥1I(M)

¥ dur /\
|dur

Y1
O fe— @, — "
318nj i -yzgy. Wagt prinsi-pi bol
nNyR HTMRgokkeer il i ki
SB2, SB1i dumu z ma, i ke golber me
basmaly;

KMiliel ektrik TolunyR kontakt o
KM2 i tizleme kontaktory;
KT 1 wagt relesi;

R-igokma-a rezistor.

|l ke golberilende shemanyR ik
beril megi bilen baxklanTar. |1 mi
kontaktoryR zynjyrynda °z Tazdyr
rel esi i kl 2p bakl alar. Shema il

Tiz|li-ga Rmdme ntdiaR bdTssay bir be
bahadan wl ala M bahal ara -enlim¢ltge
wagtyny kesgit Ibeemairfer formula Tol
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Wit~ W Mpar- M
tan =Tmlp—L_Tal _y, —Mal__Ust (339

n
Wist~ Y M; - Myst
_ -t/T
w=Whar- W)l M Must (3.4
) T
M=(Mnpar- Mygpl — M+M g
My s a | ¢ tizlikde: tvw wagtda, 3 toga b d e R

bolandakKa - ar fgyeagalKl ar .

SB1 basma bas4Rak kkei Igod bETHh
yl Tar, soRra KMl kont akt ér
kontakty bilen sneit i bR rnl aepkrd
di j i Iakorgyl%mstarbeejn ybathanym a

al ar . Bu wagt onuR KM1 kot
basmany Kuntlrlelar, Tazd
Twagtrd5|n|R ilmlt|endll’ljl

S i i Tmitl enm2ni TititnriiRp,
Tki wagtynasalklbama geadtynR
alua wagtae gralygyndan soR K
n

WY °9 X
- o

— o o X

ktoryaR)ytyth,yrsyoer«aysy

ak kontakty §iikeengolTabke
y gysgaldar. h°rediji
bolTun-a hem ©°z batl an

o
)
NCENX —— 9 b x =~ X<

t
b
r

-
(@)

o]
-enli dowam eH®mi Rb
R, togunyR we mo me n t
n

ST O ®D®NZ® D

=
e A
N©‘<_"";U\O
_
-S> o

@ S s T OXTOT T TSTOoOWTITSTo O
PO
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b e

R
.

L | W
______ L e amvemmens
*,;a jrod FES R
y2 ’ \ i J

=

S82 KM | |

: i 1
t

I_w_i e Rre s

a) shema b) ge-ik prosessiF

319njy -yzRypr EmMSGi pi_ boTun-a ki
nyR HT®R ike golberilixkiniR

Shemada KI1, KM2 tiz|lenme-nk&nt ak
akorynyR zynjyryng & bd Ird nedkydri yr k
ezistorlaryR k°megi bilen bell.i

SB1 ike golberme basmasyna
olunyR KM kontaktory eéldktrki t| enr
olunyR kodd aktt gakdyTih s et etbi ri kI
Rex ezistorlar bilenni Bakbhahgpmas
gora ondR °BHGT we |l aTykl ykda
kontaktolaryR tegeginde naprla

= —

—_ =

tizlikde KMAT a x| Akpreaktymy dsgakma
bi | etizjkde¥ KM2 Rg2n i gysgaltma bil en.
hasilTetnama -ykTlar.

Tok prinsipi bolunngRbHIThboOSs
ni R i ke golberlik shemasy.
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o) 0OS O
22
KM2
KM1
Klél Ry
(e
KV
M
L]
SB2 SB1 . KM1
[ Kk |
KV KA - KM2

320nj i -yzgy. Tak bpri hoismiayrd algl
HTmiiRke golberlik shema.
ToguR relasi HaikornyR y
birlekdirilTar, onuR Tazdyryj
kontaktoryR zynjyryna. ToguR
toga |l alyk gel er elm Isyh esteazllaa ngio
blokirlelji KV relesi (naprla
i Kkl 2p Dbaklama wagty toguR r
wagtyndan Tokary bolar Taly sa
SB1 basma basyl anddbattaMp bi
bakl al ar KMiy kjoptwhkda KM2 T azd
TazdyrTan KA toguR relesiniR i
wagtdan soR KV ikl2ap baxlalr
utgakdyryjy kontaktyny ut gakd
talarl alar
HT®atni R bakl anmasynazbghasyfa T a
-enl i pesel Tar Bu Tagdalda



Q T N

k
b

(0]

h

ynjyrynda 0z'Tazdyryjy kont ak
aklalar, onuR b ak kont akey I
ol beriji rezistory gysgaldlar,
ont akty Kwsretblpldem. Kkolt ok r el e
irikdirilmesi Re gy sgal masyndan soR KA
-megini l'¢ze -ykarmaz we HTH
asiletnama bolun-a dowam eder .
3. 9. -nH /Bkersini (ters hereketini) we
togtamasyny dolandyrma
Wagtprinsipi,lmTun-a di nami ki tog
°redijiniR i Ke gol berilikini
°rkezilen
- ak o
f —"— KM
— (M p—t— "
Y12 KM2 R
- Al
M1
DE@
58?;887 1 KM
i:[&l KM |
M - KT
'
I.'(M ) ] KM2
&
32nji -yzgy. Wagt -pyRnBET®RI bol
dinami ki togtamasynyR we bir beé
shemasy.
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322nj |

ni

KM2

amal a

KM ypmo

-YyzZzgy

e T gl
. muD

582 581

I KM2
KM I Y D
L

. E

R dinamiKki
shemasy.

KM

HG (tizhyR)HPm i |
togtamasyny we

Re 2 dinamiki togtaméb i r | ek di ri | mesi
bilien

t ogt ama

kontaktoryR

rel esi

prinsipi
Togt amada
€Ki gut ardy.

b

k o

akyr mak

zy

ntaktory
é - in
nNjyryna

ul amyR T ®#f R BR@

bolTun- a
shemanyR
El ektrik

amal a

utgakdyry

birl exd:i
gol be
akyryl

i Kin
T

|
ol

r
I

| amagy RHDBhi rl ekdiril mesinde
KT wag

t
a
d

| amasyn
Kmasyna
yryl mas

dan
we
yna
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jyrynda utgakmasy, soRkyny i
tamany amala akyrmak ¢-in SB
taktor i Tmitlenmesi-fi¢riTidtrir]
t ogt ama kontaktorynyR zynj
takty u1t|gsa|KIaKla[b|banllar we
ilen Riar ezi st ome , biHTihkdi r T ar | ony
rekS|ma i rmek bilen
ky KM utgak:
a kK walna Rua ghl T
I pesel me
R KT wagt relesi
i T t &oecpistoe z ynj
Tar we

AX =N
ozoox
S5 N3SQ S

o x

IR TS
» 4=z~ — /o o

da p gel
EHG prinsipi-nybowan-iakeDTgoT b ¢
d andyryk shemasy (EHG prinsip
T e KM2 togtama konniaktoalornyRn
KM kontaktorynyR Tazdyryjy K
birikdirilendigi tapawut edTar.
HTER ei kgol beril mesi EHG prin
basgan-aga amala akyrylTar. HTh
Km2 togtama kontaktory KM Taz

n.
ama SB2 stop basmanyR b:
Tar KM kont @k t-oigefen] mi t |
we °z Tazdyryjy kontakt
nme zynjyryny ut

Rs2DT-nyR rezi siner ybniyr i KAh
Hieni R -EHRB uly bol madyk i
gol berpmd amj@ani Tasyndan az bo

~

o-Tar we shema baklangy- Tagd

r
T
[
r
[

— o —a —

il e
ogt
ril
Tar
t e

.0 =
- —

84



3.10. EHG funksiTasynda ters |
rewersi we ikKe golberm2ni d

Tmi R dolandyrma bolun- a
mek ¢-in shemada, 8¥Reé
yihd&® KHTh anmasyny Terine
ik Tol kontaktorl arynyR
aryR back kontaktorlary o

k° megi nlbl?hkbrhndakyma“br T agenl I

ar Iygyny cTtgediop Roilker .
erme rezistoryndan bakga,
n
e

n
k |
tr
p |

d o | acy deysr pirikdirmen reziBtory hem
kdirilen. TB togt amaR yn
dolandyy | ky KV1, KvVv2 TB i ki rel el
akyrylTar. OlaryR maksady TB 1
goKkmacgid K& gol ber me¢2TBe mzsitory or y
gi ri zmeagtimgkwde nbol up durTar . B
tegek kl eriniR miorkiakddyinryi | mal & air
Teti | e

T
o)

_'_'OOSU)_QJ'O

H
J~%
Y%
e k
b a
uR
I T
Thb
| e
rl

CoOQ T OD® D —

| T2r (hasaplama usuly bi

Dekeni ki boniaR dladrydakTyh
momentini kesgitlilik ¢-in n
birikdirilme nokadyny tapmaga.

R=0 Uw>=U=const

ReER; Uk=-c# (3.41)
R=0,5R; Uwz=0,5U )
KV2r el ede naprlagenile

Ukv=Uac=U-IR«
| =(U+E) (R=(U+cv¥) /R
Uw=Uac=U-( U+ caR) R (3.42)

R=0-de UWy=U=const
R=R-de; Uwv=-c ¥

O<R«/R<1 bo | s a, hasiTetnama aral yk
85



KMt KV1 ?

(LA M2 | }

KT [ AMé
a)
323nji -yzgy. EHG funksilTasynda
rewersi, ike golber me.
Wa gt funksiTasynda -biiR ibkaes g
gol beril mesi amal a axkyrylTar.
kontaktor wel 3etnbiaRdTladkaorr yny bir
NaprT agemesieelnmeRsi ni Rr aasabgnda R
gol beriiji tokdan, KM4 tizl enme
Tazdyryjy kontaktyny Tazdyryp K
KM1 birlekdirmesi KV$inelgetRrh
ol KM3 zynjyrynda °z utgakdyryj)
birlekdirmesini T¢ze -ykarar.
gol beri |l mede ¢4lIBa nryd zmasltaonr yR we Db
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°z¢nde KT tegegi gysgal dlar
Titirniammasakgt yny hasaplap bal
zynjyrynda °© z utgakdyryjy kol
bakl ar, ikeuiglabari we RTh hak)
-ykar .

HTmmi R &€¥Reé ike golberilcki
2 bolTun-a baklRRnKméd. kbhAtakty
bakl amagy we KT saklanma owagt
tizlige -enl i batl anmasyny
hasilTetnamasyny 1 ge-1T2ar.

Togt ama -1 n SB2 bas ma b
kontaktorl ar , KV1 rel e, KM1
bilekT 2r-deHmaApriageniTe °z poll
HThsReRJd akoryR zynjyrynda iki
birikdirmegi R togtama Tagdalyn
KM2 kontaktoryR utgakmasyna ga
ge-ilen Raméwmihnmasiynde birikdir
bilelikde KM3 we KM4:1wb iRE2l e K
kuntl amaga Tol bermelaar.

TB h2asiligtnaBasyh2sil etoname
tizlikleri R bg¢stii nT Barlaal gydgaylnydnad a-

HTIi R tizI|ligini R2 tpgegndd me c
naprlagenile ©°sTar, we tizlik
napr | algeetniidflre. Egerde bu pursat
onda KM2 °-er, shema baxkl angy
HTImi R togtama prosessi tamaml

Egerde ki - i entlei SBR ib&sima basylanl e t
bolup galsa, onda Kkwi2 ibikei gdl
prosessi ters ugurda galtalanl

3.11. BBOny R HTHR dol andyryl kyr
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tejribe shemasy

Bu s hema bir wagtyR ©°z¢gnde

TetkriTzalri gi 6, xewersdterd heeeket)) togtatma,
sazl|l amani RHTahdaty d?2 | i k Tgdall :
TagdallarynyR °R¢ni allTan gor aw
we baglakdyryjy esbaplary bar.

Bu s hema magni t akymyR pes
sazlamagy, dinamiki totmagy i ke gol ber megi i p
gol ber me wagt prinsiopi boT un- a
Tetiril Ti?ErH G tpagtnasmai bolun- a.

Dol andyryjy agzasy S A) dol a
kontroller-t obhwaj ydruyR ad? bii T agd
nol da (bakl amgy-) b

Shemada: el ektri k -dinamikuny R

togtamanyR, KMLizKM2m? KiM3,- KT,
wagt rele, KV, KV2, KV3 dol andyr ykmerledlaen,y KI

dol andyryk ktoyng kaykttloyk ¢kReMBtsakt or ,
i Ke go kDE Rdojl ian dRar. m

Bagl akdyr ma, gorawl amai we bl
QFl, QF2 fawt omat i ki Saklralj]elrar, FL
naprlagcbmrlF{é‘lnjll rel enak XKiAmal KtAQg
reIesH%lzarladszIand-yvenyljy rezistor,

Ke go IIb(@rrrgeolberllnheadnednyr‘yR
kontroller nol Tagdalynda bell e
QF2 birikdirilTarler we -atga h
Ol andyrma sarymsynda olandyr ma
hem KA kontakty ©°z kontakty bil
Kuntl apl ﬁl’lbaKIaTar Egerde bu
maksi mal toguR relesi adaty Tag
onda dol andyr yk -atgnyR i T mitl
kontaktyndan talTarlap, KV1 rele
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P et s |

Eizs [xme
| 1 KAZ KAt
L IRY _]_\FRMﬁ\;
- - K3 _ KV U
KM3 &V U
NI | KM5
0123 L ]
1113 SA! ¥ | B
Taey . U X
ji! 342 KMI ] KT
T mzn'U w2 | OF
11 SA.’J ID 3 |
Tt m
| KN3 g
U
324nj i -yzgy. Bagly Idi*k tod guunmniy
dwi gateliniR dol andyryl Ky
Egerde i kK prosessinde T akoc
derejesinden -da)k&rﬂ'nle bmllasradylran«
togunydRa Tial mi t | reapwelsd e [Fusgate5| N
beriimedik peselmesi bolsa, onda K¥le | eni R ©° - me s
dol andyryk shemanyR il mitlenm
°o-¢riler.
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maksi mal tizIlige i
i agdala ge-ireris.
dij2a iTmitlenme berild
KM kontaktyR Tazdyryl masy
birinji basgan-akdan i
KT?2 wei RK:Tr&istorfareld e |l er
ske? meBi nden iklap backl
yndany z 1 akzodnytralkatro.r  Mu n
gKytly we K M5 akymyeF
y
;
R

g
|

SDUJx

e 0]
u a
r t

T
;
T
b
n

— = ——0 0 X I

zyn

birl eadiintt il lalnd mnli eRw,e ™
i | mesi doly magnit al
KT1 Tazdyryjy kontak
Reii K € goIberijiR birinji basgan:
KT2 rele tegegini «kuntlalar. S
hasapl ap, KM2 bi rghiekkidnijrie rb, a sogla nk
kuntl alar. SoRra KT3 ©°z sakl an:
birlekdidgsekmt Iweer, R mundan soR H
hasiTetnama -ykTar .
kuntl anandan soR, KMS5 , KV 2
rine TetirilTan, magni:t
R togunyR der Rewi ni ¢
ynda KV rdeal eK MBI rsthie krdme |
r, magni-tda akgymy!l emodik
akor zynjyryndaky t

e :

0 atmak ¢-in SA tutowajy r
agdalda KM ©°-¢rilT2ar we HTI
er me pwNV@sebsTsimalee Kbiri kdiri
KM4 togtatma kontaktoryR z
ktyR utgakmasy onwhRdTHhi rl ek
akoryna Dbirikdirilen bol ar
ni RThpes tizlikIlé2imeédéemink
rme (saklanma) naprlagenil
ontaktory °-¢rer we togtat
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togtat ma dol vy magni t akymda
saklamaly.

3.12. Hemikelik togunyR wentil
cPin-ili k setine ta@siri we bt

a) Hemi keldsk ni kgkmuwRatCl kol ef
NaprTagensT dPnRRkfMmegiinbRI e

tizligi s a in yaR a mpobis faktorfad bilen
kesgitlenT2aeni besiiRe ngprnagykl
edilTanntogURsasy) @hs?ssli¢lkenen abme

we kKol WHgykaromgarRkoffisilent.i
Cosg =1 cosg; (343

Bu Terde:
c o sA{tos@+y/2) (3.44)
il . T . 4
I 2V Msin|— Jsin (2)
|1 mimsin()an
I (m—m}d(ﬁﬂ:)
llset den sarp edilT2n toguR
l-1I-nj i sarp edill2n toguR hi
a1yl alykl ykda wemawel | er i R d
komutasila bur-1ary;

mBlnyR fazalarynyR sany;

Tizligi R peselmesi (sazl am:
Taa Te¢klenm2ni R Tokarl anmagy
pesel mesine (ki-el megine) get.i

Otnisitelw,t i zI i kden cosld bagl yly

Sazlana ~ar a-?2ginden kuwwat yR
k oef i s iclogyrbaglylygy. R
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c o gsWcosa =v £ - 3 (345

E maks waort

u h«. a .Auf :3’ v‘..;):. TN .;"\"h._,'f:__ e / / k o

325nj i - yz @i~ n¥s rktlielmegi nde set
naprlagenilTesiniR gykar me
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D ¥ R | N J | B A P
ELEKROPRI WODD APRGESILERI

4.1. Setlerden bagly d2l olan
dwi gatelini G i | mprosedseee n megi nc

Setden bagly d2| ol andyry
dwi gatelini & il mi wé elekimoemehanikid e
ge -piosesserini @ Terleri bar.

a) Mehani kgrosegkr (GP)

Bir basgan-aga Takory@® z)
inersilany@E prasess b a eal manegdgel i

Ge-i K prosess.

¥ = b At Tka)€’M - ¥hae  (4.1)

M=(-M1i Mg) €™ +Mj, (4.2)
|l ke g°Tberme, dinamiki togt
da | olTandyryjyly hemikelik t
zynjyrynyR shemasy.
kM1 KM2 -
e . P . KM3  KM4
BsRas | 0% 1 -
4+ 7.&1‘ N
o1 - 2L {— —— 1+o°
\ KM5 - 4 L Ryy Rye
kM2 L TR o
L~ 1 l - Rey 22
4.1-nj i -yzgy.
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ShemadaKM1,KM2il i ni T al vy kontaktorl a
kontaktlary;
KM3- ti zIl enme kontaktorl ar
t er sbi rikKMan2 ni R kKiM5-dinamiki
togtat manyRKkYyY;
Ryiii ke golber me;
Rt er sbiri km2ni RkKi ;
Rr-di nami ki togtamanyRKy.

| K agtlarynd tizligi R, tog
wa gt da sergeiné gip ge-prdsdsBer, i R ag
egrileri.
M=const. AR , i ke-dakydwber m
gol

e d
kontaktor KM4 Ro-n i bhbrl pnh r ®ostat h 2
bolTun-a batalmaga bakl alar . S
prosesk e r i T apy!l Kd3¥ dwigakeld me aRi
Kuntirlap hakyky hasiletna
hasilTetnama «kellelikde, dwigate
tapgyry bar : reostat w e tebi g
batalma , bu Tagdalda biwyinj.i
bahal ar vy, i ki nji tapgyr -1 n
bahal ary bolup durTarlar.
Tizligi R we pursadyR (moment i
¥b a0
Mp axM1

Bu tapgyrlaryR ahyrky bahasy
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L wM)

Wycr 1 "l‘“j’m - Z_‘ME —_——
o~ g [ A e
Wi [ |
745 LA s
> 0 t'. >
b)-
Ykad2 We Me - statki momenti
Ty = % = f—i (4.3)
t, =Ty, In El - ﬁz (4.4)

, (@0
1 nokadyR hér},,kzyzk—y:—fi;ia%?é,ﬂ;iye
Sy

gol ber mede ’
Egi | me twangyjy ( pgoizodnlysy) bilen
kesgit(MeweTh) 2r

dow (My— M)

4.5
it ; (4.5)
(tg)-i s1 endi k bir beaklklavigy- bah,
bahala a - enlwie ptuirslagiyR ¢1t geme
kesgitlenill?ar.
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t =T,1 l 46
wo Whag ! M; = Mg (49)
M.-M
t, =T, In— kad (4.7)
" ) Mz' Mkad
| aa
M,- M
t, =Ty In—— "¢
M,- M. (4.8)

b) Setl erden bagly kPl k ofagdw
dwi gatelini G di nami ki togt a

!
¥*=f (M) dinami kDT)togéblmaddol I

__ MR |

(kn )?’

Dinami i togtamanyR a,msetdem ak m:
dwi gat el 1°k-o¢nrtialkit p al KMI T ar (O
KMskont akt TapylTar, hemi kel i k
Rrbiri kdirilT2ar.Buklyaddalidatdwaima
nokatdan, togt ama amal a akyry
hasiletnamada 2 nokada ge-1T2ar
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i — — — o— g

43nj i -yzgy.

Akt i wila reaktiw - MpT ¢ k1 enme mo m
pursadyR) h?2siitegit aenabg®l gleykd
de, r | i g°rn¢',KIi,boIar.

heklenm@ni R aktdavn ciksri gzat-yy

linila). )

Lalykl ygyR baxkl angy - bahal

¥b a« Kadl
Mp axM1
Ahyrky bahalar 3 nokatda

¥am—- ¥kadl

. Mah:'Mfr]

Wagt yR mehani ki hemi kel i gi

Ty = jWpaa /M, (4.9)

¥= (kd1-Ykad)€' ™ - Ykadz  (4.10)

M=(-M1i M) &¥™ +My, (4.112)
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Reaktiw pupsaktien¢kyzyk, akt
l'inila (-yzyk).
-pPpwigateli R rewer si
agd ¥
agd M ¥
t
_w
T = o
UV (4.12)
Bagly d 2 | ol andyreyjiwkly t ohgeum

dwi gat e lkprasaeskE ge- i

dSetl er deln dlagid dyywi@j y 1y h e n

toqunvCEngiqateIiniCEq0KuIma
antGBf[]) Ig,klenmes,i
ToguR pursadynyR we tizli

¢Ttgeemesgatirl an dwalgynded) RT oklue
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pursadynyR ¢cTtgemegi nde ge- |
goanre kini R Teri bar

=JM/0_ Wead

T, M

(4.13)

c

yR induktiw
[

42hakoryR zynjyry
[ ge-i K pr

n
eektromehanik
Bagly d 2 | ol andy keyjikly t ohge
dwi gatelini € i Tkpiogesserm meng iRRdl ea k
zynjyrynyR i nduktgiywlgiagi ubragsaakbme
de T

Rl e me bilen belan edilTl2ar.
u=¢ M/+|Rya+|ya_ (4.14)
M=M +jd— (4.15)
M=C al (4.16)

LriTakoryR zynjyrynyR i nd

m ‘
@yerg ===
Wycr2

45nj i -yzgy.
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(1-3) deRl emel eri °zgerdip dwig

di fferensial deRIlI emer.| allarys.
d?w dw R.M, L, dM

T =T +T —+w=w- L2 - % 41

s | G | C? a0

To.=—="-zynjyryR TakorynyR wagtyny)

R,

hemi kel i gi ~
De RI e ntfagaplay my z d a , lal ykl ykd
utgakmanyR g°rng¢ki, hasiletnam:

kesgitlelan T we T wagtyR he
bagly.

T =T, P°+T,(Pp+1=0 (419

Tm>4Ti abolsa (5)d e Rl em2 ni R k°kl erini h
bo ar we deRI eme kel le gorne¢ki |
R§/a|\/|c pit p,t

w=w, - 2 - C e™ +Ce™ (4.19)

Yzygider olandyryjylyRhemick
YO HTD ixke gokbatmé&i &sRhemasyna
tertibi Ol@edyd®)y sarymyR bagl
togunyR dwigatelini R lakoryR sa
i ke golberifkll&kgr nteagy edel addyrr
bol up 71#wumwmmy dar kyl yk

R=R & Rob+Rg

Onda el ektromehani ki we me h an
edi | Tketrr:o neelhea ni ki hasiletnama
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__ U-TR >
W = 2200 (4.20

Mehani ki h2asiletnama
ir MR

©= %o KoL

~ Bagly d&l hemi kel ik togun
olandyryjyly i kKe gol ber me S
egrisi (b) _ ~ N
IR T °nekel |l agdal da magni t|
czneégkli, punktir) bilen g°rke
g°rn¢gkde belan edip bollar:
A=al(3) buaJtge ke b ul edil en
g°rkezilende (apmrgdksidralsi bad:
hemi kel ik toguR dwigateliniR
funksilasy bolup durl ar

M = K@l = Kal? (4.22)
oRra " Kal Ko (4.23
El ektromehani ki hasilTetnama

U R

M= v FEaM " Ka (4.29

Mehani ki hasilTetnama

keTlelikdgidapn4 k3 nediad gellar

1) Egeride = O;M = 0; w = =bol sa Tagny
oky bagly da | hemi kel ik
hasiTetnamalary ¢-in dik (
durTar( g°ni te¢keneksizli k)
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2) Egerde s oo; M — wo;w = —R/(Ka) bolsa,
Tagnw,=—R/(Kx) ordinataly g°ni

hemi kel i k toguR dwigateliniR
( gorizontal) asi mptotasy b
v (1) we ¥y(M)baglylyklar gi
bol T arreloari .J-aliM — 0;1 &> 0;w, — =0

bel lidir @, pskyamhynynR T barlygy

kelle tizlik bolup biljekdi
kesgitlenip bil mejekdigini |

U
(g = 4.2
0 = o, (4.29

43hakoryR zynjyrynda rbagl gtdfyR
dolandyryjyly hemikeli k togu
koordinatalaryny sazlamak

Reostat h3siTetnamalary gur mak
ge-el i R:
1) I- GM- OA - Ou,- @ hemme
hasiletnamal ar ¢-1in bol and
oA /7
/I
I/
4
0 A% I=Ig
=1g
b) '

46njy -yzgy.
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2) ToguR we [ige ralgnaagynBa fb e

l okarl anmagy tizligi R pe

47-nj i -yzgy.
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:U— (R, +Ry)

tebigy W C A (4.26)

emeli

_U-1(R,*Ry*+R)
e = c A (4.27)

K U gatnakygy al al yR

wr U—I{R:;.Q+Rﬂ£, +Rg:]

P (4.28)
“e U—I(Rya+Rop)
U—I(Riz +Rop +Ry) :
- " = W— 4.29
Wy = 07— IRoat Rop) Wy E, (4.29)

R.If'a + ROE‘ A D,?SM = B,?SRH(I — T}Hj (4.30

lr-il"l:l:lil"l‘E

;
Rja =0,5(1=1,) "

R, = 0,5R;,
Ry = (1 N z_:) X (R; — Riq — Ros) (4.31)
mei U
Rg = (1 - mﬁ) X (,Tl_ — Rya — Raﬁ) (4.32)
Bu Terde
R — U
i lri



Mysal

k u beril enl eri salgylanlTarys
li=(2+ 2,5)|,
l2=(1,1+ 1,2)lg

soRra ku bahany taplarys
Oh=R aRos

we koor dibmatyaldaiRys RotRaralykda hf dik
(wertikal) -yzygy i kinji k wad

b R

d m 5R
UH
Ri=—

I

r
Ry=—
I




Yzygider oTandyryjyly hemi K
i ke golber me chibayg rweemmgaus Yl Uk h a
RRe b
. er_— dfr]
tapl arys
l1.Bagly d@al olTandyryjyly hemi
tebigy h2siletndinasyny gurlarys
2. h=(2-2,5) b we b=(1,1+1,2) Ir, salgylanyp hakyky
h2asiletnama bil en ykkgeesliTkdlm® nd ik
-yzyklary ge-irlTaris.
3. Ri#Ro7 = 0,75 (2d )ollh kes gi t Ikijil i R.

dertbur-1lykda koor dii#Rartarblykday R b a
hfdi k( wertikal) -yzygy ge-irl?2r|
4.1 we 2 nokatlardamf - y z y k ewelf mokatlarda N
kesi kese? ng° ni yzyklary ge-irl?r
5Ko ordlnatalaryR bakyndan

U
oa:Rizl—” (4.33)
kesi kleri ge-irTaris.
6.awee,gwefnokat ! ary biri kdirip

-yzygy al Tarys.

w=f(R) we w=f(R)
7. anokadanb nokatdagfg © n i -yzyk bilen
di k( wertikal) - y b yakatdanaeg € nii r T 2 r
-yzyk ndkialt @m fg &eseé glodn zont al ) -
ge-irT2aris. EdddwedekoeRsai knheeRzie K |giukr
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Gurlukdan ly , g2 wenRki kd agol be
rezistorlaryR DbirinjidekésiksRgan- e
i kinji bhxegagmwldga me.,pur sady

R=Ry & Rob+Rgl+R92 (434)

44Magni t akymyagpgmRi WeninRpgltg
|

bilen yzygideroT andyryjyly hemikel ik
tizligini sazlamak

_ Magnit akymynyR ¢cTtgemes|i

olandyryjyly hemi kel i k toguR

Q ? A
R
I B Rl ™
B a8 f
(L 0 ‘
. e/ ‘ b M
a) )

49njy -yzgy.

Hemi kel i k t oguR dbeligge aynad i ni
pursatynda togynda) R peselmegi ila A pesel me

getirlar, bu ° z gezeginde

Tokarl anmagyny T¢ze -ykarTar.
NaprTagenilaniR cTtgemegi

ol andyrgwiygatel i R.tizligini sa
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LD D
= x = =

Cmé%—l—: -
0]

C('D(Q'('D":)X:)Z

‘_'XQJ%Q."*Q.SD

— — —-x
< 0D~ < TKDT

O XQ 5 Q30T O
- & 9O~

—_——
- f_|'3

Tagen

yjyly hemikel ik

i Talramagy

yjyly hemikel ik
rijiniFR

I bir umumy eleldrk a
egleltei riyligdmy K ekuweakyt r i k
ak raaTwR galdyryjylarynda
|

gi

ril mesi bil en

o+

I

(O : .
My 081 Mg-qaz

4.1%knj i -yzgy.
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iT2ni R ¢cTtgemegi

tKoAgbti R d wi
tizligiR
toguR
R ¢Ttgedna@gikibibiemma

anyl Tarledrn.i | TBwi g ataglrd a ¢
[ b u l agdalddaparalled | ar yF
leti I 1T 2r.



Paral l el birikdiril mede naf

tizlik uly Hdalilgart el yeyegii Renra
larysy b e r iizlidint ki esse peséldereBu t
l erde tizligini i ki izesgeR ¢k

badgan-akly sazlamasyny ¢pjén

4.5.hak~oryF'{ Kuntir |l edamgygider bi | e
ol andyr ¥jeynlitidigini sazkamak

hakoryR «kuntirl eme s-tynjghe \

henmilk k shemasy .wejribedeh 6yzsyg'idjaret n
olandyryjyly hemi kel i k l akor
ul anyl I ar .

+ 08 Rn

4.12n j | -yzgy.
hakoryR togy dynta tdk@iyzgiddra C
tok) b=y Kunt rezbatbygRnyRR hasaby
bol m&klodr .seb2pden magnit akymy
bolTar we dwi gat eloikgitli ahytkg a |
tizli g i bol Tar.

o ﬁ""y
i I
|
A%
l‘
'l" ) % , : . v,
“UfRy 0 ‘ I “Mmax 0 A M
a) b)
4.13nj i -y z



DwigatelioRjatni zuillyi giboyl anda I
° z ugruny ¢oFlf geT anti zweegini R ©
pesehakoryR t—oggbahawrﬁ[ylahda oltok we

magni t akymy nol dzlgi josa—yst T ar , d
Yzygi der olTandyrtygguR d vhiegmitkee

tizligi R Takorlyinlyekn kuume mall &m mels
tizIli kl ennimreik gpiji on ulanyl Tar, K
i Kl em2ni Rl ikgismii t adiTmaek ¢sHenmakl ar
ulagla d a el ektrik hereketegetiri]

Yzygider olTandyryjyly hemi K
hemi kel i k tizligiR togtadyl masy.
Me-T ¢kl enm2ni R aktiw pursaty

e
. y
d
 \I#M, M
N
| M\ |
PoIN g
414nji -yzgy. Yzygider olTandyry

dwigatel ni R ters birikmesiniR
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® U y .

8 3R] R‘? Ra3> Raz>Fag -
B E\ PA? v
o &

R. -

’——D—)I a) LM
415nj i -yzgy. Yzygider olandy!
dwi gatelini R garaksyz ol anma s

416njy -¥ezPgy. olandyrmaly din
shemasy

46Yzygider olTandyryjyly hemi«k
dolandyrma shemasy

Yzygider oTandyryjynyR hemi
dolandyrma shemasyn r ewer s we wa gki us
basgan-akly idae @dliekkarme Ther e
boTun-oa tbeé ri ktirme bilen t
Kontaktorlar KM,KM1, KM2, KM3, KM4 ibi r p o | Tusl j
KM7 1 tershirikme KV1,KV2 1 ters birikme relesiQF1, F2
birikdirijiler, F A g o r gredotydnitelter) .
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i

N — e e

b ———
'S
lL' -
o™
|
o
)

416njy -yzgy.

Dolandyy | y agzal ar, é - Tagdal
komandakontrol IBlrekbal kp heurlkar .
gorawyny KA1,KA2 maksimal releKV nap r T ag eniTe r
FA goral jyl arTergmlkn}enKVhld\/Erélelelr er .
hem konuR T al gyrezigterabirikdiimé mokatlyayr ( R

A

sall amaDwiidathel)i , my s a | -1 n B
ge-ir mek bil en i kKWl dKdi2b eirkme? p
bakl amakl| aryna w e set e hemi
birikdiril meke n@oltgeertmerltacrguR h ¢
Ry,Rg1,Rg2, naprl agen]jKus KMGRzyruijerdmegl
z kont akt okTL &T2y ng | glzd RinR bi ri
T¢ze -ykarar.

MunuR bil edvir élid el i kd&p b ack
kontakty bilen KM7 kon$aRKkyysyua
i kl2p ybaks$hipriRktirmani R basgan-
°©z¢nde KT1 rele tegegini gy s
Titiri$omrax, atrertip bolTun-a W a
ol begnmgrBzi storl aryR basgan- a

g
gysgaldylmasy bolug e - er .

Rewer s -1 n SA komandakontro
ge-dilrOmuRT Agdal a gkKMImEV, KMd,e
KM5,KM6 apparatlar Ry, Ry, Rz rezistorl aryl:
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zynjyryna girizip we KonuR bi
rewerda Itaogammap taiiflTar .
KM, KM3, KM4i ndi ki birikdirilm
Takorynda naprlageniTaniR po
birikdiril me bil en t¥gtait ha

sazlanmasynkv2t al gkl $kdalmitl en
KM3 kontakbr y Rkmatsyaa garamazdan i

netijede KM7, KM5KM6 kontaktor i Tmitl
we togtamaRy+RgtRg2 r ezi st or |l aryR 1 ako
dol vy girizilenlerinde bolup

:I'izliglR pesel mé retee tegepireds i n ¢
ngrl ageniwee n°-llaar de REgerdeobuu p

Tagdal daer FRKd¥manpol lagdalidgaat ed a |l
Kol ugur dguesessb dtaxll manar .

Egerd e nol |y tizIlige Teter
Tagdalda ge-irilse-¢riohedma wa
bakl-alnaggyd al a gel er .
47Garykyk oTandyryjyly hemicke

hasiTetnamasyny birikdir.i

Garykyk oTandyryjyly hemick
hasiTetnamasyny birikdiril me
h 2 s mamasy (b)

Dwigatede oT andyr manyR saryml ar
parall el Miuam Ry rnyejtyiljyesi nde |
dwi gatelini R Aspyaegrnsbdi ki akymyj i
jemini emeladddokdanr T 2magnit aky

ymy |l Tar Tagny hemi kel i k t 0g!
magnitsizlendirilTar,
w=f()wew=f(M) (4.35)

deRIl emesi
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1)
2)

3)

U-Ir U—IR MR

:Hqﬁ{r]; m=.ﬁff;5{fj_[ﬁf;ﬁ{f]]2; (4.36)

|—=-I1 ; — @ ; w = = bolanda I=l;
asimptoda bolTar.

M—=0; —=0;®w=w, bolanda ,
&}D"C:M‘::C’C;M:'Mmax bolTar.

Gar yxly&ndyryjyly hemi K
dwi gat el i n-i ykdysadyt e h@nrikkeiz i j i | er
gatnakykolnest ghpgdal ékory bol m:e

(akory gymmakdrylkand,yr%ll -aeg| ear
we materiallaryR anghkyylp T j y | a
hemi kel i k toguR dwigatel. el
bakgal ara garanyRda selrek u
gerek .
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B k I N J | B A P
ASINHRON DWIGATELLI ELEKTROPRIWODLARY
51.Asi nhr on gwigateliﬂétikibirikc
| e

hasi tnamal ary
we i K tertipleri

A
Ro/s

.«
A T LT e T R

51nj i -yzgy.

Asinhron dei gatebmehBni ki s
w=f()emel e:gel Tar
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U U
|1: f = f
JR+RI9?2+(x+%)°  J(R+R/9)%+%,

(5.1)

Bu T &rXier ot or ywRe akitridwkti w garky
getirilen bahasy
_ f,®0
P

Asinhron dwigateli R typmasy

1,60
P
w,=2p f,/p Tada n, =2pn,/60
w, = 2p f,/ p-asinhron tizlik
f-s ef iyBy | yaginhron gwigateti i jR¢ m¢ t
polTuslarynyR sany; N
U-faza we nsaprlagenile

Di T mye=kf (1')aswvnmnhr OM) dwi gatel
u
I

toguR we pursatyR (s) typmadan
g°rl esdllAyi er-yzgyda bagtaafii ykil a
v ="f1); (|
w = wy(l—s)
El ektromehani ki hasilTetnaman

Kul ardyr:
1)S=0;w=0; I, =0;
2)S=L,w=0;1,=1;,=I,-gysga utgakma nok:
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3) 51=R_$ w; = wy(1—5,);

1
: U _
.’ngmax=X—k—otr|satel t ypma t©

rotoryR togynyR maksi mal baha

4) S— +o0; w — +oo; f;;_ -1 = Ufﬁ,IRf + X2

(@si mptotos gabat gelmelan,, I
typmanyR we tizligiR t ¢ckenek:

togunyR asimptoti ki bahasy
2-nj i -yzgy asinhron dwi g¢
hasilTetnamasy.

RotoryR zARkywwadgnyR Titgi
asinhron dwi gatelini R mehanik
ge-eli R Tagny el ektromagn

tapawudy g°rkezel i R.

Egerde (2m2 Rl #ek, Kkuny al arys

M . Z2_MS; AP, = Mw,S (5.3)

Wy Wy Wy

DeRl em2ni R typ ma nBeRromehaniki | e
ul ul ykl ar arkaly rotorda
kesgitlenill2&arler.

AP, = 3R, (5.4)
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53) deRlemeden taplarys

AP, 31,R,
T @S WS

M (5.5)
5lidenbahary65) Terl exkip allarys

SUJLR;E
M e
woS[(R; + R,(s)*+ X;f]

(5.6)

Mak si mal ( kritiki) bahag¢-in kel

2U%
M, = (5.7)

2wy(Ry = /Rz +X2)

-
Se=t——r  (58)
|'R; + X7

1) (+) belgi S >0 bolanda
2) (-) belgi S<0 bolanda ]

Egerd e nomi nal yR maksi mal pu
(6)

,mdeal'glnwmeli ., kKelle bol T a

al sak

M 2M, (1 + aS
M=o—= kS[;c " (5.9)
max .STk—F?—FZCISk
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o R,
Buerde a=—
RZ

HasiTetl. nokatl ar :
Netije
1)S=0;w =wy; M=0—i deal bok ikl eme

2)S=Lw=0; M=M,, =M,-gysga utgakma
S5 =S5,;; M=M,,; S=5,,- ekstremum( maksimum)
nokasy ;
4) S—»+w; w—+o;M —-0-ti zIligi R oky bo
mehani ki h2siTetnamanyR asi mpt
Gysgaltma usuly bil en me h
kesgitl ?p-debR=I0l abolEga( l agny s
garkylygy nul a deR)

2M,

M=m (5.10)
Sk 5
KI'l ossyR formul asy
20 5.11
Se==2  Taa M=2M,S/S,

= e

5/5,=0 boland apes t5 gsimadnar
dwi gateliniR kat al og beril en

Si = Spom (A £ ’JL?H -1 (5.12)
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Sy, - kritiki typma
B u T&n{;{é{je-—MmM_nyF'{ ic-lendirileni

Snom

Netije: asinhron d wi gat ekl emBgi ni R ene
tertibi typmanyR bahasy we bel
1)S=0,w=w, i deal bok 1 kKl eme nokady
2)S=1;w=0-gysga utgakma tertibi;

3)0 <S5 <1;0< w < w,y- ikilendiilen tertip
4) S<0;w > wy — generator tertibi (ekuperotiw)

AHS>1; w<0-generatoryR t er Mindan (t
bakga asi nhdonammwkigat ebgtat mas:
atlandyrylTan, ¢Ttgel?2n toguR
tertipde asinhron dwi gat ¢loigh Rs 1
setinden °-g¢srilTar we hemi kel i
rotoryR zynjyry bol ssha gy §0 & ma -uz
rezistorlara utgakdyrylTar.

Ol aryR dinami ki togtat ma bi
t ogt ama. T e jaginhronesidi eg aut led n yRI Tkaurw w a
koeffisilent.i we ol ar yasinfirank ar | a
dwi gatel iR kuwwat ynyR koef fi
kesgitlenilTlar

r r
COSY =-—=—=—= (5.13)

s JPZ+Q2

Bu T BrMev, + 3I7R,-aktiw kuwwat
Q=3I2X, + 312X, + 3137 X,- reaktiw kuwwat
S=JP2+Q% doly cTdilTan0o kuwwat
dwi gatel |l er icsepk® 0,8¢ 0,9 Budahalar
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i-in ©ZB)PTmgny asinhron dwiga
her kil owatyna r elakkWMAvsetdensanpat y
edi |l T2arcosgdNés e bol du gdgp- aasinhrok o n -
dwigatelil‘%: setden, ony gokma-
gokma- a i tgil eri l ¢z -yka
edl 2r )
Asinhron dwi gateliniR K uwv
(cos@)l ¢kl enmesindeAsichirmini diwa gla

I K1 e me gospduel y bol maTlar, seb?
deRekdireRde reaktiw kuwwaty
ulydyr. Asinhron dwigateliniR

gorcasghem °z¢ni R maksi mal baha

asinhron dwi gat el i R nomi nal T ekl oa
TokarlanTar. Asinhron dwi gat
ul gamynda , reaktiw kuwwatyny
durlT ar85%% (omWR sarp edil mesini
kKol setod3@dehkamalgayn ©°z¢indern waj
ykdysady mesel 2ni de¢zlTar. ku
dwi gatelleri R Tokarl andyr mak ¢

1..Az T ¢kl enen asinhron dwi
dwi gatell er bil ere- alaysk maehk ,onl a
orta Sigedemme e s -db4bildear, 1780 % -
hasaba girizmek, 70 % e n Tokary bol sa
d?a |

22.Bok i1 kKl emede asinhron dwi
-2kl endidramek okl @ k| emede ©° - ¢r me

3.Pes T¢klenme bilenteklielf
i TmitlenmesiniR naprlagenile
NaprTagenilaniR i Tmitlen
pesel meginde onuR sarp e
cospl okar |famdmy—ny R Y ge-il
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bolsa  gyzga lugNaKma'nyR her fazasyn

naprlagenil2ani R 3 esse pesel megi
4. Asinhron dwgatelleri sinhron dwigatellerSD) bilen

- a | y kSmhrdn.dwigatelicosg —1bi | en ikl el?ar,

reaktiw kuwwaty generirlel?ar.

5.2.Asinhrondwigatel i ni R rotorynyR we s
zynjyrynda rezistolgltagyweR k©° meg
pursaty sazlamak

a) RotoryR zynjyrynda rezis
koordinatlary sazlamak.
Fazaly rotorly asinhron dwi

sazl amagyR gilRdeaermynlyaR rhainr iusruot o
gokma-a rezisktopy durl amekObuR
onuR ulanyl magynyR T°nekelligi
hereketegetirijileriR birn2-esi
kesgitledi.
?';’“aio______ 0 Rogo>Roqy>0
IS © EcmecmBennan
S A "?3'“:0;
Y e )
Swalec AN Ry
g: ______ ’?,4f
1 .ﬁéAZ
MMy Mot / MMn2
52nj i -yzgy.
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H2si mat aay tebigy we e me

al mak we gurmak ¢-in Ku insik
1)%:2L‘°1-Rgpsazlmakda asinhron
p
bok iklemesiniR tizligi ¢Ttgen
aufe o
)M, = ——— kell e hem dw
EmD[Rl-I_-__JR1+X§]

maksimal(kritki) pursaty ¢ltgemelan |
RZ

3)5;, = ———Ryp vokarlanmagynda kritiki typma

|R%, +X7

.\I
TokarlanTar.

MHZ = MF.: = Mmax (5-14)
Rgp>Rgpi>0

UsnyF'{ tygkytlylygy el ekt
-ykdaljylar we ul anyl an sazl
kegt | eni | 1 27r . Berl en el ektropr
bil en bagluy y -dyi‘ldda,SJegbla,aﬂaty, sa
metall rezistorlaryR I°nekel \
wagtyR ©°z¢nde bu ul gam ul an
seb?2bii | amrydr g-estidg.i | er i ep

Rotor zynjyryndaAP, el ekt ri k Titgiler
diTip atlandyrylTarlar we «kell

AP, =R, —R, = Mw, — Mw = Mw,S =P,S  (5.15)

R, =R (5"‘” 1) (5.16)
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Bu Terden g°rn¢gkKi mi z -daal vy
rotor zynjyrynda Titgiler uly
uly di apazonyny peldasllianimatkgi le
we el ektropriwodyR peldaly
pesel mesine getirflar.

Ul anyl Tan Térul ag?® wraknylnil ar yn

mehani z ml @ri R birn2a-esinde.
RotoryR zynjyrynda gar K

- I

a

yl'yg)
Gokma-arezRstoryR garkylygyn)
silet
bil el

edilTan emeli mehani ki h i
baglylykda birn?-e usullar [
1. Emel i hnfa s dolulggyna a berlen we kritiki

pursadyR b°l eg2 K2 si-asttryaymg bel |

Ske/Sku=Rp/(Rp*+R2 )1 (5.17)

bu TerdBeasinhron dwigateli R rot
garkylygy N
Rowagar kyl yk kKell e kesgil e

R2 v F Re(Ske/Sw-1)  (5.18)

2. Egerd e emel i hasiletnama ©°z
bil en berl en bol sa we Kriti
kesgitleniimedik bolsa, onda kesikli usulyny ulanmak amatly
bol IMunuR ¢-1in nomi naalb, pudsa
nokatlaryn a |l alyklykda -yzygy ge-ir

Eoou
R2 waR2nomb ff]/ ae IBZrU:( §|n) de
ss1 gysga ut &ggkma bol anda
cd
Ri=R2n ab/ae Ri1R g~
ae
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2. a) Egerde Ms,, koordinatlar bilen emeli 3
hasiTetnamarnyRinokaliy berlen b
kesgitlenilTar,

R2 vz Re(Se/s-1) (5.19)

Re=Eaqush /(V31,) (5.20)

Rz vz Re(st/se-1) (5.21)

Row2Rowx0  (5.22)

53t atoryR zynjyrynda rezist
koordinatlary sazlamak

Rye, < Rge, < Rgo, <Ry, (5.23)
w=f(M)egriden g°rke¢miz Taly:
1) W-i deal boki k#etmet otriyzR i fga 2
garkylygyna bagly bol maTl dir, K
hasiletnamal ar ordinata okynd
2)Rgny R Tokarl anmagynyR mukd

dwi gatwwekmReseM T ar .
3) My he+l bolanda Rmpiny R T okar |l anm
pesel | 2r.
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jry 0<Ri4< f,’a'"ﬁ’m

1
@) “EcmecmBennas

53nj i -yzgy.
Sazlammny R ke$ellg ekkswllyany !l T ar .
Mysal : ¢+ khn tizIikli liftler
ul anylkledrl .e el ektropriwodl ar da

pesel dilene gpeseltiepde saayomyy)
asinhron dsaggpatyeRi Re p digngesimy R - 2
¢Pj én edl2n gokma- a rezistor gi

54Pol Tusl aryR | ¢b ggethekbilenntiziBi s anyr

sazlamak
Bu us ul gysga utgakdyryl a
asinhron dwigateli R tizligini
bilen asinhra dwi geameellii R h2silTetnamal
me¢mkin-iligini, maghnhrometdaodngaghn
tizIligi ¢-in deRlemeden alyp

wy = 21f; /P (5.24)
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Asinhron dwigateli R pol Tusl
¢cT tget meknlyiRk ssatraytnoyrnyd a ge-irr
amal a axkyrylTar, bu Tagdalda
polTuslarynyR j¢betlerini R sal
asinhron dwigateli R pdllR2wel ar y
K. bak. bol up bi |l ebru, ounsal tdii
badgan-akly sazlanmagyny ¢pj .
sazlamanadwi glatkeédledn k°ptizli

Asinhron dwi gatel i R po
sanynyR ¢ Tt gedae giasinbrp  statogynda n
pol TrysRlwed® j ¢ betl erini R d¢vbiri sa
bilen bagly -dal maetigk skiymlary
TetilTar. Setheiri bdrrislagmde P,
sinhron tizlikde bolar

Wy, =21 (5.25)
Py
Ikinji sargyda R bolsa
Wy, = 21 (5.26)
By
Kep sarymly asinhron dwi g:
'gatellerlR bakga bir g°rng¢t

i

gni t mel danyR pol Tusahymymy
tgemegi ne, asinhron dwigatel
emasynyR ¢Ttgemegini R hasab
atoryR biem?2fazadsy meRzek) bol
l ¢nen we ol ardan | alTykl ykda
Mysallaragr edi p ge- ~! i D
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54nji -yzgy. StatoryR sarymynyR

sanynyR ¢l tgemegi

aidert polTusly magni t me |

byii ki polTusly magni t me

toklar ters ugurly ugrukdyrylan)

-)-i ki  polmedsdlan p=1 sar ymd:

ugurly gabat gell2rler).

Tejribede k°p tizIl ikl asin
sarymynyR ge-irmesiniR (fjtj¢dzs
gel Tarler

1) ' -bur-lAykdainl ¢éTin Tyldyza (Y
2Yhyl dyzdan n YI)ylidkyiziae T( YY)
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a‘)“fA?rcb"

55nj i -yzgyii kli-lbedri-nl yiky!| dy :

StatoryR sargysynyR biri
asinhron dwigateli R shemasy we

Mehani ki hasiTetnamanyR un
é&-ion, stat or\ydRkwesYaizamyny &t yl ma
asinhron dwi gatel iR rugsat €
1 gon = linom, pol TuslarynyR j ¢be¢

ge-irilmesinde (fjtej Cdzt yodzady,)

a) ' -bur-1lyk shema ¢(-in
I:)1903'/ = &Jlln Qoa 1D (527)
b) i kilelin Tyldyz she
3U s .
I:}.goy = TSI 2l 1n CQ()Sflyy = 3’46U1n coy lyy (52&
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(5.27we 528-d en g°r n go§i,° tasl, ybolanda
asinhron dwigateli R wpgght gerth
| s

gal Tar di eR beonl Tarmsi ki on sdew
pol lTuslarynyR j¢begtlerini R sany
bil en bilelikde sinhron tizli

n dwiga~teIiF'2 okunda rugs
okarl anl ar .

asinhro
esse I

W é
55nj i -yxmgykiheldn Tyldyz.
3U ..
Plgoy = Tgl I1n QOSfly (529)
Bu shemada tiziligiR ¢Ttog
hemi kel i k pursatyndachmamsatl)a aky.l

5.29we .29 deRIldemRelkar ri |l ende g°

stator sarymynyR pol Thiad amyn yska
ge-irilende rugsat edil en k u
tizlik 2 esse Tokarl anTar)

I ki tizIli kIl asinhron dwi gat
tizIli kIl asinhron dwi gat el hem
seredilip ge-ilyenpolusagiltalda t ag
Tagny ¢Ttgelan toguR sazlanTlan
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gi Rden ul anyl magy . Sazl aman
polTuslarynyR je¢betleriniR S
sazl anmasy asinhron dwilgazteel
-ykarTar we onuR peldaly t2as]
typma energilanyR uly Titgil
-ykmagy bil en bol up ge-mel :
ukyby we berk (gaty, yJjmls¢Oow)
Kem-iligi:tel lRDwitgiazl i gi ni R
bagan-aklylygy.

2.Adaty 68)iden Tokary bol mal a
ul y bol a(diabgzkn) - 2 g i

55nj i Fkezgyizli ki asinhron d\

dolandyrma shemasy.

Shema, statohd®R weariykyhegRi r
birl ekdir me ugry bil en asi nl
hem onuR rewersirlenmesi P
KM2 tizligi R kontaktorlarynda
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