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Korvrzcllja ra cry,unje II crenena, ErerrpotexHllqKor tfaxylrera y Beorpa4Y, H?, crojoj

ceAHuur4 o4pNanoj 25.01.2022. foAr4He uMeHoBana nac je y Korvrucajy 3a rIperJIeA I'I OIIeHy Macrep

pa;1a [viln r{H}K. Yporua Mulourenuha no4 HacJIoBoM ,,IlpojexroBabe cI'IHXpoHor Moropa ca

yrt4cHyrr.rM criurHr4M MafHerlrMa y poropy u aHaIlz3a MeroAa 3a rbefoBo yrlpaBJbarbe". HaKon

npefneAa nrarepnj ana Konrucuj a noAHocI4 cleAehll

I,I3BEIIITAJ

l. EuorpaQcKlr rloAartlr KaHAIrAara
Ypolr Mzroruesuh je polen 07.09,1995. roarane y 3ajevapy. 3anpruno je ocuoBHy IuKony

"Jby6rzqa PaAocansesuh HaAa" y 3ajeuapy Kao ByKoBaII. Vnplcao je furrana:uiy y 3ajevapy,

nprrpoAHo-MareMarr4qKr.r cMep, rojy je 3aBplxt4o Kao ByKoBaII. ElerrporexHlltlKll lpaxylrer yrrllcao

je 2014. ro.ur4He. lrzuorulrpao je na oAceKy ra Enepreruxy 2019. foAI,IHe ca rpoceqHoM oIIeHoM

8,57, fiuntroMcKpr pa4 o46panzo je y jyly 2019. roAVHe ca oIIeHoM 10.,{unloMcKe aKaAeMcKe -
Macrep cry4raje Ha ElexrporexHr4trKoM $arynrety y Beorpa4y, Ha Mo,4yny Eneprercra

eQuxacuocr, y1rucao je y oxro6py 2019. roALIHe. rloloNIao je cne ucrLITe ca rpoceqHou oUenou 9.

2. Vlsr,eulraj o cryauj crcom rrcrpar(rrBarlKoM paAy

ItanArzlar Yporu Muroureeuh (329312019) je Kao rpunpeMy 3a I43paAy Macrep paAa

,,flpojerronarbe cuHxpoHor Moropa ca yrr'tcHyrl,IM cTaJIHLIM MarHerplMa y poTopy vI aHilwt3a

MeroAa 3a rLeroBo ynpaBJbaFbe" ypaguo rrcrpaxllBalbe peneBaHTHe nllTeparype xoja ce oAHocpI Ha

o6lacr eneKTpr.rqHr4x MarrruHa r.r eneKTpoMoropHptx noroHa. Y ornupy t4crpax[Barra ropuuheno je

crerehux I 0 peQepeHqla:

tl] J. R. Hendershot, T. J. E. Miller, Designof Brushless Permanent-Magnet Machines, Motor

Design Books LLC, USA,2010.

[2] Juha Pyrhonen, Tapani Jokinen, Valeria Hrabovcova, Design of Rotating Electrical

Machines, John Wiley & Sons Ltd, UK, 2014.

[3] Nicola Bianchi, Thomas M. Jahns, Design, Analysis, and Control of Interior PM
Synchronous Machines, Presented at the IEEE Industry Applications Society Annual

Meeting, USA,2004.

[4] https : //www. femm. info/wiki/RotorMotion -

Boundaryt Condition, David Meeker (npucrynreno i8.01 .2022')

[5] David Meeker, Finite Element Method Magnetics; OctaveFEMM - User's Manual, March,

201 8.

[6] Nicola Bianchi, Electrical Mqchine Analysis Using Finite Elements, CRC Press, USA,

2005.

t7] R,Krishnan, Permanent Magnet Synchronous and Brushless DC Motor Drives, CRC Press

Taylor & Francis GrouP, USA, 2010.
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rrpeAaBalle - Euepzemcrcu eQurcacaH eneKmpoMomopHu nozoH ca cuHxpoHuM MomopoM



nepMaHeHmHuM MA?HemuMa

ErerrporexHllqKl4 (ParYnrer Y

Eneprercru e(fuxacnu eJIeKTpoMoropHI{ noroHl4,

Beorpa4y (npucryun eno 08.02.2022')

v3.odf rrpeAaBarbe

PezynuCauU eJleKmpoMomopHu nOzOHu cA ACuLtXpOHuAt Mau)I'IHAMA aeKmOpcKO

ynlou^ooe - Peryn a\via eneKrpQMoropHl4x IIoIoHa, ElexrporexHl4q6l4 tfarylrer y

Beorpa4y (npucrynr euo | 4.02 -2022)

[10] Bopucnan JerpreHuh, Bepan Bacuh, bypa opoc, Peeynucauu ereKmpoMomopHu noeoHu -- -peu;eHu 
npoSniuu ca eleMeHmuua meopuie, Ara4eucKa Ml{cao, Eeorpag 2004'

3. Onnc Macrep PaAa
Macrep paA o6yxB ara 56 crpaHa ca yKynHo 43 cluxe, 5 ra6ena vI je4ulau rpunoroM LI ca

fope HaBeA""i* tO p.6.p.rqr. Pa4 ca4pNu 6 uouasJba, clLIcaK xopzurhene nplTeparype, cflucaK

cJrrrKa, crLIcaK ra6ela 14 npllnof.

llpno nornaBJbe npeAcTaBJba yBoA y reMy MacTep paAa ca rpefneAoM JII'ITeparype' y

..py1oM nofnaBJby je o6jarumeH nocTynax npojerToBalsa cI'IHXpoHor Moropa ca yTI{oHyTI'IM

MarHerrrMa y poropy npeMa 3a1aruM orpaHI'IqeIbI4Ma. y rpeheu nornaBJby Iarnpuena je

nepnQurauuja npojexro"i"o, Moropa nonrohy corfrnepa FEMM 4.2 u Matlab. Y vernprovt

nofnaBJby HaBeAeHe cy uoryhe crpareruje ynpaBJbalba cI4HXpoHI4M MOTOpOM Ca oTaJIHIIM

MafHerr4Ma o4 xojux cy Aera,EHuje o6pafeHe qerl4pll, LI To: ynpaBJbarbe npu KoHcraHTHoM yrny

MoMeHra, ynpaBJbalbe IIpI4 je4uuuunou Qarropy cHafe, ylpaBJbalLe rrptl KoHCTaHTHoj npe4uOcru

rplyrcca y 3a3opy MaIIIIzHe LI ylpaBJbalbe IIpII onTI'IMaJIHoM oAHocy MoMeHTa u crpyje' Cne verupu

ctpar".tl. 
"trrnete"tl4paHe 

cy y cofrrnepy Matlab Simulink u IpIIKUBaHI'I cy pe3ynrarl4

ar*ynuuria, AoK je y neroM rrofJraBJby lr3BpureHa rL,I4xoBa ynopeAHa a]F.aJw':,a. Ha oqrony

4o6Iajeuux pe3ynTara v3BeAeHI4 cy oAroBapajyhu 3aKJbyr{IIIa y nocneAlbeM' IUecToM nol'naBJby'

4. AHaJrusa paAa ca KJbytIHuM pe3yJlTaruMa

Macrep pa4 Yporua Mn:rouresuha ce cacroju oA ABe reMarcKe IIenI4He. Y npnoj IIeJII'IHrI

nax*a je nocuiheua reopujcxoj ouronr.r aHaJrr4rr4rlKor flpopaqyHa cBHx 4nueusr'rja cLIHXpoHor

MOrOpa ca yrkrcHyrr4M MaTHeT:IIMA y poropy Kao I4 BaXHI4x napaMeTapa oBof uoropa. flpu

flpoparryHy cy 3aAoBoJbeHu cBI4 yna3Hkl napaMeTpl{ V orpaullqelba upojerrnor 3aAaTKa'

npojercrouaHr.r Morop je :aruu MoAenoBaH y coSrnepy FEMM 4.2 y KoMe cy I'I3BpIueHe

."rynuurj e uuju cy pe3ynrarr4 npr.rKa3aHr4 ynopeAo ca pe3ynrl,IMa 4O6Ujenzu aHaJII'ITI'IqKLIM

ilpopaqyHoM.

y Apyroj rleJruHr4 paA ce 6anu crparcrnjava ynpaBJbarba eJleKrpol\doropHor noroua ca

cr4HXpoHr4M MoropoNr ca yrr.rcHyrrrM craJIHIzM MarHeruua. rlerupll crparerlaje ynpanJbalba cy

a.ru*ro o6paf eui u ycnerrHo r{MrrJreMeHrupaHe y co(prnepy Matlab Simulink.llpv curr'rynaqujarr'ra

cy xopuruh"nt nuputerpl4 nperxoAHo upojerronanof MoTopa' Ha xpajy je usepureHa yIIopeAHa

aHaJw13a nep$opnancu noroHa y crarlproHapHoM cralby rlpIl pa3nLIqI4TI'IM onrepeherrvtMa sa

r{M rr JIeMeHT ]1rpAHA ynpaB Jb alb a u ugBe II9HI4 Cy TJIaBHI4 3 aKJbytIuII.

OcHosuu Aorrpr4Hocr,r cy: 1) (popurapan MoAen cl{HxpoHof Moropa ca yrLIcHyrIrM MarHerI4Ma

y poropy, y co$reepy FEMM +.2; Z) pasnujen cI4MynaIII{oHIr MoAen y coQrnepy Matlab Simulink

ru patynuUuly 6pzuue troroHa ca BeKropcKII ynpaBJbaHI4M cI4HXpoHLIM MoTopoM Ca oTaJIHI'IM

MafHerrrMa; 3) u:npureHa ynopeAHa a]F.'arrrr3a nepQopuaucl4 rlofoHa rpl4 pa3IUqI'ITI4M Crparefl4JaMa

ynpaBJbarba oBIrM MOTOpOM.

tel



5.3axryvax rI rIPeAJror
Kunlrlut vporu Muroureszh je y cBoM Macrep paAy o4ronapajyhy naNny IIocBerI'Io

reopujcxoj ocHoBr4 ua rcojoj ce 6tzupa npojerronaBe cI4HXpoHI4x Moropa ca yrI'IcHyrI'IM craJIHlIM

MarHerr,rMa y poropy, Kao I4 MeroAaMa 3a rbefoBo ynpaBJbalbe y quJby [ocrl43arba 6orux

uepoopnrancu. Pagsuo je ruo4en sa nepu(pvKarll4jy npojerronanor Moropa, Kao I{ cI'IMynaIIuoHI'I

MoAen 3a perynaqnjy 6pzune BeKTopcKI'I yrpaBJbagor clIHXpoHoI MoTOpa ca yTlIcHyTIaM cTaJIHUM

MafHerlrMa y potopy. Ycueufiro je peanu:o}ao uza1paHe qeTplpr crpareruje yflpaBJbalba IIoIoHoM

ca oBr.rM MOTOpOM 14 I43B?]||i]utO ILLIXOBy yIIOpeAHy aHuILrsy y nofneAy nocTI'ITHyTVX paAHIIX

KapaKrepllctr*u. Hu Kpajy je u:loNzo 3aKJbfIKe Kao 14 iuoryhe npaBIIe AaJber LIcTpax{LIBaIba'

KanAular Ypour Mu:roureel,Ih je ucxa:ao Br,rcoK crerleH caMocraJlHocrl{, cllcreMarl'ItlHocrl4

r,r KpearldBHocrl4 y pi.u"u*y npo6leuarl'IKe l43rloxeHe y cBoM paAy' Ha oorony rope HaBeAeHor'

Kovrucuja 3a rrperJreA 14 orleHy Macrep pa4a Yporua Muloruenuha npe.ulaxe Kouptcuju za cryAl'Ije

II crerleHa Elexrpore*nrtno. Saxynrera y Beorpa4y Ia rpllxBarl'I pa1 ,,llpojerronarre

cr.rHxpoHor MOTOpa ca yrlrc]Hyrr.rM CTUrrrHrrM MarHervua y poropy vI aHNrr43A MeroAa 3a rbefoBo

ynpu"*u*e" 4rrr. nux. Ypoura Mraloruenuha xao Macrep Pa[,uo4o6pu jarny ycMeHy o46pauy'

Eeorpa4, 01.04.2022. rot. r{ranonu r<ouuczje:

4p Jlenocara Pncrrah, BaHpeAHI{ upo(fecop


