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&4!rlo b&lol lcldk €odelttdd gdolotohl6rdd tAi
glrldl*ili oldd.lL nddlElla ftt'yai dsydEasds.
Er&tlk EiaclsrBrs t &ksffiyto !(al8| tc8sdt $ls.L
toam lhltd, C{ela assdm g0v€alt i3 $glk
erbhslrrt ]D €o 8ffili.l &!Cid lryln drydris
8dd.h.dn B€gla $lh!o yd.s.l ldlnolojil 3.YlF t!
&sh flbytgEdE dolsyt fr@lE tfh tdf@ll ols
dlralrdln dolafl edD dks€ddbttn &rl'#rdtr' Bqlm YB
f,!6Irid6 grd6ld6 ldid ple& !rlda&!&r. &dd311 dolsld
By& frtDalrr eLldil -ti-l* snza bspid lgiD ''!k]ll
Fdr t'tt€@hsdrla. ElElllk nlrinallIEo oor@l
ddrFn !8thr alrldr FbFa Frd3tpl(tt ve sbkdt
mLltrlrrftr'td alzala ynadE b€rl e!$E!mc Em ngt
dhr 6l@. Eld(lil Eddlslrfilds$ rfturlt( 6b&lrlt
dtzal8r v! llFldt rflzalm oln k ttsE'8 fil kIsna
rry'|bbIh. El6lcl& arElar lth& 7o5 iL dat(d E zalul
t,8tl&&rdh!*k""14
fdtesoaa t4l ffidd g.lFtl6 rldd bfugtolst€otd
cadltd!,m EtuleE srza v6 rdddl olnttd gada
aldddd CFah eal}r.(n.& lglD hnllilsbfllr. Shffil

b 6!.0l€r tEortst lolel!! & 3 &zh stdll[to 3 d.tlgesiz
M! pcdtrlrd$k bflefol€rl. ntdf Ed8tf b €rell€ri \e
$ft sdlsk blegeddt oLnrk ur66 3 d!og6[ sid.o fuorled
oh!fodo yddd godk$Ii vo boyhco astolnik 3l6rin
hid.@lsitri Lotylr$ff. Rc$l€r }€ d.anabd t2l negdif
Eda& €np€dm bnala* 6J ."ty@ noFlsndald
risbtr sddlEnln dalrotll tesph ttut},a (al$lqr. Kimnn
vs a&rd!$8l [3] i$ Edoda bulm€6 w &o!oill! Iine!'t
dEaym rs &r{iEl hdb'mdrn dolr9| &aFaklsrn lsiB€rri*
ylprtl goz on oo sltlt& ntgdfdd$k dqnlldrd 6rEa t spit
.turt! gal$l,r Bu ca]rFada tlotonm masFtili
@[Endd ]aEak]dtu lh€tr olnai,"! v3 !ftinn obnLld
is brlarsllde dolryt 6hedt bllkj€th konporzq/oru
gedtl€dld$S, Ststdald 33lm €flzalEm tespfi lhnlili
kr'trrL v! sablt irgdf stdisk dfdl.d gerdflilhden
ba@sz iab gdI{ES, Aynca to gal4Eada shelfil'
bib$dl.lt gec.k ED'ndt .lds €dlbI€d Jtoi btr t kn,!
rain6rlmr$[.
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D€ogrsh 3 kt bn stemitr [d boFlu koodildbdali
g!9llchh bldtl@yla p@itif tE o8gdif atdrtrl
bl.ged|rtotu toll!:orsr mdodu Hlaag 0l t8l8trndnn
g€ltshflE$. F{ft,s.oshm Hasik sh(t l btlqenllr
tr.[€@l 3 &h drdgesh sll8trl 8i!c!nh b26rletr'ni
lilldrrrk dedgrlt podfdf mgsdf ve 8rir EdryIl bfl€senleru
eciib. c0plrlb Atr$dn 3l Teloigi (CAT) (Po$n
D€csEp6nim T€chriqle-PDD ls6 h ttLdi g!4rk :!tn !r
slaalht bllealf ,qor. B6yI!€ GAT nstodlr siscm!)
zmm Mrl€rhiu bullmall bh hI!! E poznif rr
itg,df 6dSL bntlt''lanh gsTok ffid. hllulrDlJr '
drdd& r€ dlqld t ! yol 3agiar.

GAT M.todd [. Ncglnfatdrytl AhI' 64lllnd:
Noggtfoidail bfl.{.dl€ft cAT rnetodu ile 6l90lE€i i( 1

!!n!d6l@lE| la l, t! ,c te sltu i@i|atr va, v, v.

ol9{l]!!Itrh. AFca drrlg€ll pozfif a.rlArtl rldlzo!



refeia$ volqihn ,e rb w tc ahr€ll€rt 0r€dln- GAT

Eetodu ile tr€ellif adttk bileg€cfah bul@asr igin 6no3 3
tuz av''i 2 &z ahnlna !$gdr!l denklelde Earsf€r
edn€b n

P" , ?e ,Q- ,q *lff, pozlif 6d$k volqjbr tL

akmlsrla al6&al old pozidf ad$tk gtltler v! negdf srdtt'l
voltajkr v6 €lmlrrla ablalt @g{tif srd$rk gltle. jeklinde
sr?dabllil€r. Deokl€'nlerd! lnr{nf, 'y' podtif ardtrrl
b{E Dlti{ , '', is€ tr€Sdif6d$* biler€ €rt go3tetltreldedi
2 Szlt stu lmdr pozidfdrdA* 8!9bt

hada ci ve p 2 eLlfoli onrgoml koordiod}fi gadeft.
Refel?m voltajlsr da ayDr 'or&nlo 2 ftzh siseirxe
drnl$r0lebilir.

Retr@s YolqfEr t aftl/p 2@1tur

u"(t)u aos\an) w u,(tH.l si\\d) (3)

Fklindo bnmldrhlllr. U hrada rsf€rs8 volajm n klhrrn
deEeridtr ve he3aplrrtta kolcyl* r€4m3l stl3mde U-l
ols!& alnrbilir.
tullk r€el ve rr imajillri glr16r'l, r€ a(,

fp"(t)'l lr,ttl
LPp('! [ o

fq"(t1l-"so
Lst()l L o It

kdblrlEak h€s8plaabnir.
Bu g0tlerin ortslama deg€rled ksFstm tan bir veF bHrd
S2la Friyodu ilzerindla elnegml almamk butun!.
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8rt9ck :afir1lda 6[de dilebilirler.
Ahla .t arnml, olrmk ay ltledlcr voltaj ifind!
uyguleslilh. ttumpl€k fornda (r+i), ardqtk bilalnhr
elde edler bu sehz deMrr elyle ollgrulabilirktr
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Eger rcftno8 d4aLniD bz a9l!r poddfad4f voftrj ile !\ |
l!! /ry dlgcfl srtun Pcrzitif edrsk volqjh Ve ilz a.l
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I€ bunl'abilir. Dala soEa Edlrtk tilcgader (€'.d-7a, ))

lap rrdk V{btn isftmllg fiz&! obnak hilb.tlm.

*g*hilb. Bu brz. dlga hlsapbrda kolnyl* saglar.
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:}STATOR DI'RI]MUN ANAT.IZI
Ydlar& pozidf6dr$l by!a& volbjr Ve, pozidf sdSL

,fmr 1", n€gdf sdryIk ksyls& volqjt V- w tr€8df

Ed4rk 6l(dr l"bh &ff&l€n€n voldj ve allDbdld OAT
Erodu ile tra$l eldo €dil€c.d grder dl- SiEri.& bn
dliemde volaj vs 'lnlr.t! frrll riE sdit bl€Sa&d bn
bil€riu6 @l deBlldi t6l. Yel shefik rl.hi., sdir
rfilql! alstu sadlcs Brfr, portdfard$f s!m, 3ad€!s pozef
vo tr6gd srdrFk alsml sad€c. &g3df gFtln dtr@lffl
oh$ir. Boyl€co srd$k €copede3|8l stdt$k voltsjbrm
ad4l& sbnlsla toliturslylo hd@rbili. MdonE snzal
olnatlo dulllmrtull !Egd$ ed$L .ddF.d!o$ Zr, !€erlif
E{5'l volbj }€ r€gsliftrdrg* alcD tnlerllr!! rtrgddd
sbi bulmrbilt!'

z b - + -  f  
' " s  - R h + t * b  ( l t- I" lE + jI-

$a!d a n.ldrdiEda ol$rc sollrqr eld! edikd nrg8rtf
sddr$k alod I, ikl bil€t€rd€o olu$tr ldadr. kilal@d
doh:[ oft4an negrtif ad$L a&lnr I- w notodda
(Eddrdrld anzad!! dohyr) LaFr&le@ n68adf6lin ID
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Batli.6 stscor anza3ndr6 lslnstlEd i:€df 8rdrsl rlndt
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K$yDria@ doh$ oh|e nrgdtfrBd$* alfi f- daha olra
alpit €dl€d E cdntr ncgrlif ard$l 6eleda3lIin Zr,
tlledmasryla eld! €dll€bilh-

r--5 (r8)

IE r!.nmh d!{si ie 62 at !r stslor sanmlae&ll snanln
duEmtnl bolb&.

T.iMt ie Eorolm lbeer oloaysD elHlerillD Dtdmlnr
hdir dt3l:

!1@r', Clpa orlmr ve de8bil yt&Iedlo (ve y8,l(sek
ylkl€rdrr) dol4n aMbilir v6 buda Egstif €ddqrk
.lq€&oso rEdsbr3 ld6nn d€glrn€h. !t&n oll!. Bu
drgltie 6gor zi,'€ y€63rtilr z ise sna atlnr I- In &gd
d684ir (eE olnadgr halds). Bu €{kit eo aa indimel igtr
I, ahnr Zhil. 8ad€ce rcakmr .r, hsEr h lrrled.

!€ldl I 3'rl olmdJe nf.orllr nrSdif adatl vollaj V- !!

bu yol4dE dolaa taF r'leD,3l b.&l(d(d o€df sdl',|
dmE I- 6z0rl€rid 8!@m€ttdi, ve voftajrtekllden

v--I-R"+I-xb (19 )

il6 hespboabitlr. Arlzah oln4rar nstorur kaynalda! dolar,
ollge l€gslifdd$rk alon tue
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S€ldl t: NegattfbiLtlolcrio Ezt! diyagdnr

Dedsylerdo lrgrdfrdttik tayr|El volqi elde r1losl igin h.'
tu igin btr vadal t"ttnrtn'gtr. BoyL.o ftz voXrjhnnrn a) n
Eyn dlddnl€bfln€3i irobnl eld. edflmi$n Slabl
s.dnlam q,gd@ mrriffi rold EeSdif srfutt
voltajn 62 at'3l C, e or@ldr. Yap & defftler soruc!
n6gdr ad$t r€€ktErlln drha 6!!e lan lE gibi sabil
olnadlgr n€sdiitEd$fi volEiII d4€rite ve Sz atlsura ba!l:
old!8|t goi&ddrf,t [5]. AyDl z8dar& dlgiisk ylklenl!
Xb d. &gitil ds!.rl€r 6lr (rotor oynlilirdrn doL'tr) li
Nrgadfndrse ftaldlld .fl' Etagtdrlt glbl Falabllir.

- - fo +rI_ +rt{1124,)+r, c.sI20.t et}

t parm€drelai srdryil cn k!$L klrlkd yodeini lle d€ne) "!ol8sk elde cdjleb nb. Anzll oll!4En molor id! ree$i
sllmt- g0zl(da6l Bgidf6td'$k kaynak voltajr /-v€r
str$ C, degigtirilh
Mc,to.drh ytrk dedFsl€rl ntuy€lft Ebnn d€gisn sr .
sebep obr. B! tdotond obu6&& narydil do}1ln! seblr
obr. AFca n@t da |ffidlo dolal k5yDtlhnan beli.l
bi! dingrrrik iadd v6 to ytk 13 volbj dEgiFmleine ba! I
oh"r dedt& dlglfl(ido iAFdfaklm ol't'[rasrrr lebep ol,l
l5l. hmr onl€m€k igin d'otonm kaynak voftajr ve rl,l
d.d$n3l€tt!3 b€tt dm o9tndt bir rFgalif ad'trr all'n
ldr i$mlffilllt, Bu akEdaki &g4im pozitif ardr I
akmm y[k bn $.!i /F v6 rortryrdk bilQerl .1},' alnr
clnsindlo Jdzbbilir,



t-t  - to+01 F+P,tL+prlpr+p.t, (21

Po, A, P, k, ve A p3m6!El6l sabbn !! ord$k eo
kn'l|L ksreler yoled lh btblrb hbr. Bu F8nln€ltrl
tolork igin fsyFk rolqir derg6l@ir, volSj w y[&
degi4 r*rE olg0ler r€sdf sl@rdr ile llftlmasr
Ggr'nfql,a (at{tu
Bdyleo rrraalomr s@ ol6"at

r:-=\-L-ra, €3)

dadkl€mble eld6 €dllebilir. Bumda /" topllIa olgolld n€galif
si.rld, /, tsyrrkE dobyt olr'3r tregdif lkm ve dr iro

'tk v6 mlajdm dolsyr ollqal a6gadfs!:@dir.

4. DU\ETSEL SO|TqLAR

Gol$ir d 8btor tatdlllEd.Li lmE tBpid algorilnae PC
tr plug-h-dard klkdldrdk 2 HP tt bh R liracs eo{(d!,
oz.riDd€ ted €dil-id'. BIl motor deDsy magl obmf kO9!L
g3ydaki $Ilm $tlsEl'l hsa &vr6 edll€blhrdi tCd ord
ol@k ra ElS. Tablo I hdorm ttsbllklotlni
g!€lEroal4cdn Motor@ rtlco! s€fillrda @! l0 adlc
E ninal (tsp) tadlr. 5 tm€sl d- ftroln 5 tm€si ds r- ftzllr
sedfsrna baghtd. Eu tlrBforllr 3ay6ind! tlf [d fu &to
l, 2, 3 v6 4 aakd srd d!yr3| !is. rtrus €d rbilh. Bll
FrEtoan€r bir ealdd hnFlfr b"glrlm'fl-. Bayle.o losa
dsvrg dilcr Bam 3ayrsr v6 fu @slasr trdtruyla
d€iSnilebiln. Iftsa devra €dile! sEnnltra synca degitsbflen
bh dirclt boglmn4in DirEngin anrcl hla d€trs dlEur Inda
ob'l[ ylLser aklIllD sElrladllllnr$dr. Boylece ssmlfil!
@mr! kl'a dEvre olnasr onl€mi$ir.
At$dah l€ldl€r tsd edileD notor ifin 6lde €dtl€E sonFler
gedEek!€dh Sekil 2 w3 koElpdzecyodlll tu@inl
beliinct itin va nlS. B@ds sla amr
r..q'n'ryoftro d!!r (1, v! s@a (23) H dldpdld b,to
6y!l gettl ozffln& v€r rbitlerdh. S€UI 2 n€gdf fsydlk
voltajm dEg4ik degrlerde her 3 fta da stgutE rae ils sl{6
€dnd$n Fkil 3 i!3 Fzitif kaynrk rclqimm ve y0lltn
d4igfilm€sile elde edllnitn D*rri €dili'le bu hfr fti
dldt de llrza dna&F halds tompanzasyordE od€ki alon
,- 6&ld t e vEnir gftl dEgnt dlgdFrekledb. Bma ksFltk
ko4€rayoDdlr solmkl a- Fr.mnn dEt€r{ sdim FIor
blnal1adl' ki b'da bekleneo dqg€rdh S€r a fti snml!
beli anl*brla (rnrhr ltrp &qdffiL plu),la) lrsa dsvrs
dilnssl ile €lde €dtln@. S€Ijl-s is€ ss"3ryla ttr, n4 0r v€
don ssmln k$s devr8 diloesile elde €dilai$n

S€hl-2r ArEa s!r!'l- N€dif volaj d€$S degerlerd.
dlg$ftzlaa r @Ar.
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$6413: Volai v€ ytl de&o&d hh anz akml

l@ illE 2@ 2q! 3tEo 3!@ 4@
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Tablo l: Morona oz.nfiloi. Moror ser @ldr$e&il 4: 2 earm'n kse! Botor yok altrodaylen
hsa devrE ediln*i
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tskil-s: I, a 3, ve 4 s8nflr Brrasryla %l deng€siz
rolaj ve tam y0k altoda klsa d,evre edildesi
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Unt@st), q/&dser , PtD Thesb 1997.
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Btt !€lqoelI *llfd't" g6IS eo alSprilla no nogldf
aloo L nd"'r. 3rd6 ltlzalsmm tfr Od! gal4ea gardltt
dbda y!b.L tb hnssdyetls t€ph edlbbllElsBi
g!$.riln@. Bu b'33aily.to yalnzca motore qtk !.gd
Btmlrrm;Ectlprck rl't'lffi')4dg sy anda D!8d
r.€Lena (veya ddp.rI&!aa) olltar &gliHlHdtud! B0z
lotnd! ffi|ffi Srtrktd g!@rllE!ii. Teodr va &o.ysel
bulgdsr bhlho hrllnlara& burlsnn i,3d koEr@z.
cdn€oegl g!€rer n&.
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