YHUBEP3UTET Y BEOI'PALY
MamuHckn pakyJjarer

BERY JOKTOPCKUX CTYIUJA

Ipeamer: Pedepar o ypahenoj noxropckoj nucepranmju kanauaara Hosume 3. JankoBuha

Onnykom Op. 1445/2 op. om 28.09.2019. romune, WMeHOBaHHM CMO 3a wiaHoBe Komwmcwje 3a
nperyie/i, OleHy M 010paHy JOKTOPCKe aucepTaiyje kanauaata Hoeuie JankoBuha moj HacioBoM
,,EKCIIEpIMEHTAITHA U TEOPHjCKa UCTPAXKHUBAKa CTPYKTYPE TypOYJIIEHTHOT BUXOPHOT CTpYyjama y

MJla3y akCHjaTHOT BeHTHUIaTopa“

[Tocne mpernena nmocraBibeHe Jluceprammje w Apyrux mnparehmx maTepujana M pasroBopa ca
Kannunarom, Komucuja je caunnnna crnenehn

PE®GEPAT
1. YBO/J,

1.1. XpoHoaorvja oao0paBama U U3pajie AucepTaiuje

Ymuc Jlokropckux crynuja Ha Ma® Vb mkoscke 2009/2010. rog.

CraTycu MUpOBama mk. 2010/2011, 2014/2015, 2017/2018
[IponysxeHa roguna cTyamja mk. 2018/2019, 2019/2020
[pujaBa kanmMIaTa 16.01.2017. rox., apx.0p. 68/1

NmenoBame Komucumje m Omnmyxka HHB | 2.3.2017. rox., Omnyka 6p. 68/5
Ma® Vb o Temu, KBaIH()UKOBAHOCTH
KaH/IU/IaTa U MEHTOpa

Onnyka Beha HAyYHUX obmactu | 27.3.2017. ron., Omryka op. 61206-1049/2-17
TEXHHYKMX HayKka YHHUBEp3UTETa Yy
beorpany

®opmupame Komucuje vra HHB Ma® Vb | 28.9.2019. rox., Omnyka Op. 1445/2
32 OIEHYy U OJ0paHy Ha OCHOBY
M3BEIITAaBaba MEHTOPA O 3aBPIICTKY paja
Ha JUCepTalHrju

1.2. Hayyna oGiacT gucepTaimje

Hoxropcka aucepranuja Hosuue 3. JankoBuha npunaga o01acT TEXHUYKUX HayKa — MALIMHCTBO,
y’ka HaydHa obOsiacT XuapayluyHe MallMHe M EHeprercku cucreMu — IlpumemeHa MmexaHHKa
¢bnyuna, 3a kojy je MatnuaH MamunHcku dakynrer YHuBep3uTera y beorpany.

1.3. Buorpadcku moaany o KaHIUAATy

Hogwumna 3Bonka Jankosuh pohen je 17.8.1983. rox. y bajunoj bamru, CP Cpouja, COPJ, tre je
3aBpIIMO OCHOBHY IIKOJY ¥ THMHA3H]y, IPUPOJHO-MATEMaTHYKU CMep, ca OJUIMIHUM ycrexoM. Ha
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MamuHckoM dakynTeTy YHuBep3uteta y beorpamy, oJcek XuapoeHepreTuka, AUIIOMHUPAo je ca
npoceyroMm orneHoMm 7,71 (cemam u 71/100). Tokom 3umckor cemectpa (okTobap 2006-hedpyap
2007.) akTHBHO je paauo y J1abOpaTOpHju W TOJIOKHO 1Ba HMcmUTa Ha MHCTUTYTY 3a cTpyjHE
mamuHe (Pfleiderer Institut fiir Stromungsmaschinen), Ha Technische Universitit Braunschweig,
CP Hemauka. /lummoMcku paja moja HaciIoBOM: , JIcuTHBame peBEP3MOMITHOT MIIA3HOT aKCHjaTHOT
BEHTHJIATOpPA 32 OJP)KAaBame EKOJIOIIKUX YCIOBa y ayTo-TyHenmMma“, omopanuo je 2009. rox. ca
oreroMm 10 (mecet). MenTop je 6uo npod. ap Mupocnas bennmek. Jloktopcke cryauje Ha Mad
Vb ynucao je mkosncke 2009/2010. Toa. u MOJIOKKUO CBE UCTTUTE ca IpoceyHoM orieHoM 10 (necer).
Kangunar je umao OpojHa ycaBpuiaBama TOKOM JTOKTOpckux crynuja y Cpouju u Lproj opu (y
JlaGoparopuju 3a HCIUTHBaKE TYPOYJICHTHHX CTpyjama, MamuHcku (akynTer, YHHBEp3UTETa
Lpre 'ope, [Toaropuma toxom 2013., 2017. u 2018. rox.), kao n y CP Hemaukoj na MuCcTUTYTY 32
cTpyjHe MammHe, MammHcku ¢akynrer, Kapmcpye (2011. m 2012. rox.) m HnctutyTy 32
npumerbeny Mexanuky, TU Clausthal, Kmaycran (2016. rox.). M3 Oorate Oubnmorpaduje
karauaara (ORCID ID 0000-0003-2645-8602) uznaBaja ce neBeTHaecT pajgoBa y cepsucy WOS, ot
yera je mecT pajgoBa y daconucuma ca SCI mucte. HberoBu panoBu cy BHIIE IMyTa LUTHPAHH.
VYuecHHK je BUILE HayyHHMX INpojekata MUHHMCTapcTBa MPOCBETE, HayKe U TEXHOJIOLIKOI pa3Boja
Peny6nuke CpOwuje, kao u MeljyHapoaHux mpojekara. Mima jegan peannu3oBaH MaTEHT U KOAYTOp je
YeTUpU TEXHUYKa pelemha. TOKOM JOKTOpCKUX CTyauja Jp’kKao je HacTtaBy Ha cieaehum
npeameruma Karenpe 3a xuzapaynudyHe MmamuHe M eHeprercke cucreme U To Ha OAC: OcHose
TexHuke Mepewma, MAC: Bentunatopu u TypOokoMmpecopu, Mepema y XHIPOCHEPTETHIIH,
IIpopauynu y TtypbomammHama, IIpojekToBame Iymiu, BeHTWIaTOpa U TypOOKoMIpecopa H
Xuapaynuuae mpeHocHuile. Mma OpojHe cepTudukare, 0J1 KOjUX c€ HM3/1aBajajy 3a cOpTBepCcKe
nakete CATIA u LabVIEW. 'oBOpu eHIIIECKH U PYCKH, U CITY’KH CE HEMAaYKUM jE€3HKOM.

2. OIIMC JMCEPTALIMJE

2.1. Caapxaj gucepranyje

JIoKTOpCKa JricepTaiyja HamrucaHa je Ha CPICKOM je3uKy, hupuimaauM mucMmoM. Jlat je u mpeBoj
HACJIOBHE CTpaHE Ha eHrjecku je3uk. Caapku ancTpakTe ca KJbyYHMM pedyrMa Ha CpPIICKOM H
CHIJIECKOM je3UKY, Kao U cnucak kopumrheHux osHaka. Caapsku ykynHo 200 ctpanuua ¢opmarta
A4, on dgera nymepucanux 180, 117 cnuka, 13 Tabena u 177 Hymepucanux uspasa. Jucepramuja
uMa ocaM IjaBa U To:
YBon
Teopujcka pazmMaTpama
ExcrniepuMeHTaliHa HHCTajIaNMja
Mepnu cuctem. M3Bopu mepHe HecurypHocTH npu JIJITA mepemnma
ExcniepuMmeHTanHa MCTpakMBama yTHI@ja pEKUMa pajga BEHTHIATOpPAa Ha CTaTUCTHUKE
MOMEHTE U Mpolece TypOyJIeHTHOT IPEHOCa Y BUXOPHOM MJla3y

6. CrpykTypalHa aHaiu3a TEHEpHCaHEe TYpOYJCHIUje y BHXOPHOM MJa3y MPHUMEHOM

ayTOKOPEJAMOHUX U CIIEKTPATHUX (PYHKIIHMja Ka0 U aHM30TPOITHUX WHBAPHjaHTHUX Maria

7. 3akipydak

8. Jlurepatypa.
Jucepranyja caapku KpaTky Ouorpadujy KaHIWAaTa M TMOTHHCAHY NOKyMeHTanujy: M3jaBy o
ayTopcTBy, M3jaBy 0 HCTOBETHOCTH IITAMIIAaHE U €IEKTOPHCKE BEP3Hje JOKTOPCKOT pajaa u M3jaBy o
Kopuwhemwy.

Nk =

2.2. Kparak npukas moje {MHaYHHUX IIOrJIaBJba

VY Tpu mornasspa TaaBe | mpuKa3zaHa Cy yBOIHA pa3Marpama Koja 00yXBarajy IMOCTaBKY Ipodiiema
UCTpaXKMBamka, Kao W Tperien OCaJalllbhX HCTpaXuBama. JleTalbHO Cy W3JI0KEHH b,



CTPYKTYpa paZa ¥ IMOCTYIIM UCTPaKMBama. 1y je HarjalleHO Ja je HCTpaKuBame CTpyjama Y
CI000THOM MJIa3y aKCHjaJIHOT BEHTHIATOpa, 0e3 003upa Ha BENMKH 3HA4aj caMe TypOomaiiuHe,
MaJIo M3y4aBaHO U J1a TOCTOjH HEJOBOJbHA 0a3a eKCIIEPUMEHTATHHX 1TOIaTaKa.

VY rnaBu 2 gara Cy HEONXOJHA TEOPHjCKa pa3Marpama, OJHOCHO (H3MYKO-MAaTEeMaTHUKE OCHOBE
eKCTIEpUMEHTAITHIX HCTPAKUBakha y MPEIMETHO] AUCEPTAMjH y OKBUpPY § moriassba. HarmamraBa
ce na cy u3 KommjeBux jennaunna m3Benene Hauje-CTOKCOBE U CTame HAMIOHA Y IMIHHIPHIHAM
KoopauHaTaMa. 3aJpskaH je KJacu4aH HauuH oOesekaBama Op3WHCKOT 10Jba. 3a WHTEPIpETALH)y
pe3yiTata eKCIIepUMEHTATHUX HCTPakKMBamba, O] 3Hauaja Cy 3amHucy PejHONICOBUX jenHaunHa y
MWIMHIPUIHAM KOOpIMHATAMa, Kao M y IWHAMHYKUM jeHaunHama 3a PejHonacoBe Hamnone. Jlata
je TeopHWjcKa aHalM3a KOPENAalMOHMX W CIEKTpamHuX (yHKIMja 3Ha4YajHa 3a CIpOBEICHA
eKCTIEpUMEHTAITHO-HyMEepUYKa HWCTpakKMBama. lIpuKa3aH je OpHWTHHANAH TPHCTYNl Y aHAIH3H
Pa3IMYUTUX MOJIENa BPTJIOTa.

V rnaBu 3, y oKBUpY 4 MOTJIaBJba, I€TAJFHO Cy ONMCAHU MEpHA WHCTalalMja ¥ KopuilheHa ornpema.
Jdat je 3/1 monmen 1ene UWHCTalanuje M MEpHOT cucTeMa. [IpukazaHe Cy KOHCTPYKTHBHE
KapaKTepUCTUKE KOPUITNEHOr aKCHjaJHOr BeHTHIaTtopa u mweroB 31 moxen. HaBenen je neraspan
mporpam Mepema. CBe 0BO je 00e30eauno KBamuTeTHO mpaheme W pasymeBame JA00UjeHHX
OPHUI'MHAITHUX €KCIIEPHUMEHTAIHUX Pe3yITaTa.

I'maBa 4, ca 3 moruamspa, Mpyxa JeTajbHe MH(OpPMaLMje y BE3H Ca MEPHHM TPOKOMIIOHEHTHHM
nacep Homnep anemomerapckum (JIJJA) cucremom, Koju je mpBUM MyT KopuiheH y aomMahum
UCTpaXMBamKMMa. Y TIOTJIaBjby 3, ca [Ba TMOTHOIAaBJka, JAETaJbHO Cy pa3MaTpaHd W
KBaHTH(HKOBAaHM W3BOPM MEPHE HECUTYPHOCTH TPU jETHOKOMIIOHETHUM U CIpPOBEICHUM
TpokomrioneHTHUM JIJIA mepemuma. Onpehenu cy wm3pasm 3a TpopadyyH pelaTUBHE MeEpHE
HECHTYPHOCTH 32 CBE TPU KOMIIOHEHTE Op3MHE TOjeAMHAYHO. YKPATKO je MpHKa3aH U KopuirheHun
co(TBep 3a aKBH3WIHMjy TO/aTaKa. AHAIM3HUPAH je W MPOIEC ayTOMaTU3AIMje CKYIUbalkha MEPHHUX
nojaraka. YpaheH je codTBep 3a mpepauyHaBame TOOHMjEHMX MEPHHX MOAaTaka Ha KopHITheHH
TAHIPUYHA KOOPAWHATHU CHCTEM.

I'maBa 5 cangpku 6 mormassba. Y IPBOM IOIJIAaBJbY, ca 3 MOTIHOIJIABIbA, Pa3MAaTPaHU Cy PE3yiTaTu
Mepema 0CPEIHEHOT OP3MHCKOT 1M0Jha U MPOPAYyH HErOBUX MHTETPATHUX BEIWYHMHA. Y TBpheHa je
CJIO)K€Ha TPOJUMEH3UjCKAa CTPYKTypa OCpPEAHEHOI IoJjba Op3uHEe M aHajJu3MpaHa je Herosa
HEXOMOTEHOCT y paJiijallHOM U aKCHjaJIHOM IIpaBIly '€HEPUCAHOT TypOyJIEHTHOT Mila3a. Y OueHe Cy
peLUpPKYJIallMOHEe 30HE CTPYyjarmba U Pa3IUUUTH NPO(UIN U KapaKTepH CBE TPU KOMIIOHEHTE Op3HHE,
Ka0 M KapaKTepUCTUYHE HU3CTPYyjHE NMPOMEHE MHTErPaJHUX BEJIMYMHA M IpaHuna miasa. Hbuxoso
u3payyHaBame je npaheHo eKCIepUMEHTAIHMM M HYMEpHUUKMM Telikohama, HITO je y paay
yCIIelHO mnpeBasuleHo. Y Ipyrom ImorjiaBjby, ca JiBa IMOTIOIVIAaB/ba, pa3MaTpaHe Cy pacrojese
WHTEH3UTETa TYpOyIIeHIIMjeé U HHU3CTPYjHH Pa3B0Oj aHM30TPOIHUje TYpOYJIEHTHOT T0Jba BHUXOPHOT
miasa. [TokaszaHo je na reHepucaHa oOMMcKa Op3KMHa MMa JOMUHAHTaH yTUIQ] HA OCPeAEHa 10Jba
Opsune. OBHM je JaT OpWTHMHAJIAaH JIONPUHOC EMIHMPHjCKO-HyMepHukoj MmehycoOHoj
UACHTU(QUKALNJU EKCIEPUMEHTAIHUX U TEOPUJCKUX MOJea M3BECHHUX BpTiora. Pazmarpanu cy
CTaOMITHOCT CTpyjama, TMPOLECH KOHBEKIHje W TypOyleHTHe nudysuje, Kao U TECHEpUcCame H
eBoJTyIMja TypOyneHnrje y TypOyJIeHTHOM BUXOPHOM Mja3y. Y MOTJaBjby 3 ca J1Ba MOTIIOTIAaBIba
aHaJM3MpaH je yTWIla] yria JomaTtuia u Op3uHe oOpTama BEHTWIATOpa, OJHOCHO PejHOnmcoBor
Opoja cTpyjama Ha pacrogeny TypOyJeHHTHX HOPMAJIHUX HAallOHA y W3a0paHUM MEpHHUM
mpecenMa, IMTO je OJ 3Hayaja MpH H3y4aBamy CTpyjama mnoOyheHux typOomammHama. Y
MorNIaBjby 4, ca JBa TOTIOTJaBJba, JAaTO j€ OPUTHHAIHO (QH3MYKO TyMauemhe HM3MEpPEHUX
PejHONICOBUX CMUIajHUX HANIOHA M KWHETHYKE eHepruje TypOyJeHIrje y MEpHHM Ipecenuma
BUXOpHOT MJla3a ca 3HAa4YajHUM 3ak/bydlMa. Y TIOTJIaBby S5, Koje MMa 6 TOTHOTJIaBiba,
UCTpaKMBaHE Cy MPOCTOPHE PajijaTHO-aKCHjaTHEe EMITUPHjCKE pacIojiesie IEHTPATHUX MOMEHATa
Tpeher u 4eTBpTOT pena (QIyKTyarioHOT OP3WHCKOT T0Jha BUXOPHOT Mila3a. Y 3aBPIIHOM, IIECTOM



NOIJIaBJby €a 2 MOTIHOIJIABJbA, AHAJM3UPAHO je IMOJbe EMIMPHjCKUX CTaTHCTHYKHUX MOMEHATa JI0
IIECTOT pefa y CTPYjHOj 00JacTH TypOYJIEHTHOT BHXOPHOI MJja3a T€HEPHCAHOI aKCHjaJTHOM
TypObomammHOM. YTBph)eHO je Oa ce y TOjeAMHUM IOMEHHMMa CTpYjHE OOJIaCTH Mila3a jaBJba
(eHOMEH HEeJOKaJHOT TypOYJIEHTHOT IPEHOCa, Kao W I0jaBe HerpaaujeHTHe TypOyJIeHTHE
mudy3dje W HEraTUBHUX MPOAYKIHja KHHETHYKUX eHepruja (IyKTyalMOHMX KOMITOHEHTH.
JloOujeHu pe3ynTaTtu Cy y CYNpOTHOCTH Ca TEOPH]CKHM pasMaTpamHhMa Koja HUCY y3ena y o003up
MPUCYCTBO YOUCHUX (heHOMEHA.

CrtpykTypa TeHepucaHe TypOyJeHIMje Yy BHXOPHOM MJa3y HCTpaKeHa je TNPUMEHOM
ayTOKOPEJAMOHUX M CHEKTpaTHUX (PyHKIHMja Kao M aHW30TPOITHUX WHBApWjaHTHUX Mara INTo je
JaTo y IIECTO] TJIaBU JOKTOpCcKe muceprandje. OHa nMma 3 mornassba. OpUTHHAIHUM COPTBEpUMA
Cy W3padyHaTe HaBeleHEe (QHU3MYKE BeIMYMHE. Y TPBOM TNOTJIABJBY Ca TPH IOTIIOTIIABIbA
aHaJIM3UpaHa je CTPYKTypa HEXOMOTreHe TypOyJeHIrja moMohy Mana aHM30TPOIMHOCTH. Y IPyrom
NOTJIaBJbY, ca 4 MOTIOIIABJbA, JAATO j€ CYIITHHCKO, (PU3NYKO TyMademne eMITHPHjCKUX pacrojesa
ayTOKopenanuMoHuX (yHKIHWja 3a cBe TpH (UIyKTyallioHe Op3MHE y Tadkama JyK OCe BUXOPHOT
MJja3a, Kao ¥ MpH pas3nuuuTuM PejHonmcoBuM OpojeBuMa. AHanu3upaH je yTunaj PejHommcoBor
Opoja, omHOCHO Op3WHE OOpTama BEHTUIIATOpa, Kao M yTia JoMaTulla akchjalHe TypOOMalluHe Ha
MHTETPAJIHY BPEMEHCKY pa3Mepy aKCHjaIHUX, PaAMjalHUX U OOMMCKHX (UIyKTyallMOHHX Op3uHa y
Tpu u3abpaHa mpeceka Mmiasza. Tpehe mormamibe, ca 1aBa MOTIOINIABIbA, AHAIMU3UpPA pE3yJTaTe
Mepera EHEPreTCKUX (PEKBEHTHHX CIIeKTapa (IYyKTyallHOHMX Op3MHA Yy CIIOOOJHOM BHXOPHOM
MJI1a3y KaKo y PajMjaTHOM TAaKO U 'y aKCHjaJHOM MpaBILy.

JleTaJbHO CyMUpame HENOKYITHUX HAyYHO-CTPYYHHX Pe3yJsiTaTa OCTBAPEHHUX Y OBOj AMCEPTAIHjH je

7aTo y 3aKJbyYHHM pa3MaTpamuMa y OKBHpY riiaBe 7. [Ipukasanu cy u mpaBim Moryhux Oymyhmux
HUCTPaKUBAA.

3. OLIEHA JTUCEPTAIIAJE

3.1. CaBpeMeHOCT M OPUTHHATHOCT

Moxxe ce KOHCTaToBaTH Ja cy o00aB/beHAa BpJIO CaBPEMEHa WCTPaXKHWBamba, U IOCTHUTHYTH
OPUTMHATHH ¥ 3HAa4YajHW pe3yiaTaTd BEepUPHUKOBaHU MyOnMKoBameM Yy MehyHapomnum u
HAIIMOHAJHUM YacOIMMCHMa, Ka0 M Ha 3Ha4ajHUM JoMahuMm u mHOCTpaHuM KoH(pepeHnujama. Hekn
ol 00jaBJbeHHX HAyYHHX pe3yJiTara Cy NpBH Yy JIUTEpaTypu H3 OBE OOIACTH HCTPAKUBamba.
3HavajaH neo0 0a3e eKCIepUMEHTAIHUX Io/1aTaka, ToOMjeHHX y OKBHPY paza Ha OBOj TUCEPTALHjH,
npejcTaB/ba NpBEHAIl y JUTepaTypu mocBeheHoj cio0omHOM TypOyJIeHTHOM BHXOPHOM MIla3y
aKCHjaJHOT BEHTWIAaTopa. HayyHu JOTpUHOCH OBE JIMCEpTaldje Orjie/ajy ce Kako y
eKCTIEPUMEHTAITHOM, TaKO U Yy TEOPUjCKOM H (pu3mdIKko-HyMepudkoM neny. Hamme, kopumrhena je
HajcaBpeMeHHja MepHa TpokomnoHeHnTa JI/IA mepHa TexHuka u ypehaju 3a mo3UIIMOHNpake MEPHE
3anpemune. Kopumthenn cy u ypalh)eHu caBpeMeHH IporpamMu 3a aKBU3HIIH]Y TTOAaTaka U IPOpadyH
BEJIMYMHA 32 OJroBOpajyhy KOMIUIEKCHY (PU3HYKO-MAaTEMaTHUKy aHAIN3Y.

3.2. OcBpT Ha pedepeHTHY U KOpUITheHy AUTeparypy

HctpaxuBama y 001acTé CI000AHOT TypOyJIECHTHOT BHXOPHOT MJjla3a T€HEPHCAHOT aKCHjaJTHOM
TypOOMAIIMHOM, KaKO TEOPHjCKUX M E€KCIEPHMEHTAIHUX, TAaKO M HyMEPUYKUX, BPJIO Cy OCKYAHO
3acTymibeHa y moctojehoj momahoj u cBeTckoj nuTepaTypu. Moryhu pas3nos3u cy KOMIUIEKCHOCT
n3y4yaBaHe NpOOJIEeMaTHKE, 3aXTEBHOCT U CIIOKEHOCT MEPHE METOJE, Ia U [IeHa MEpHE orpeMe, ma
CaMUM THUM W Maju Opoj OOy4eHHMX HCTpa’kMBaya, BUCOKA CBEYKYyIHA II€Ha EKCHEePHMEHTAITHHX
UCTpaxkuBama, Moryha BojHa mpumena, u ap. Crnucak xopuirheHe JuTepatype NPUIMKOM U3paje
oUcepTanyje aar je y mornariby 8. Kommcuja je, mperienom JmcTe KopuinheHe nuTeparype,
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YCTaHOBWJIA Ja je caBpeMeHa M pedepeHTHa M Ja je KaHIuIaT UMao Ha paclojiaramby M IpOydHo
CBY JIOCTYIHY pe(epeHTHY JIUTeparypy.

VY okBHpy maucepTanydje KaHAMIAT c€ KOPEKTHO MO3MBAa Ha pe3yiTare oOjaBjbeHE Yy pedepeHTHHM
JUTEPAaTypHUM U3BOpUMA.

3.3. Onuc ¥ aIeKBaTHOCT IPUMEKREHUX HAVYHUX METOA

TokoMm peanm3anyje LOUbEBA HCTPaKMBamba W TPOBEpE IMOJA3HUX XHUIIOTE3a IPUMEHEHE Cy
aKTyeJIHE M CaBpeMeHE HaydHE METOJE:

e MeTOAa CHUCTeMaTH3alHdje M KIacu(HKamnuje 3axBajbyjyhn K0joj Cy, Ha OCHOBY Tperjena
JUTEpaType W aHAIM3€ y O] NPUKA3aHUX pe3ynTara, YTBpH)EHU MpaBIH HCTPAKUBAKHA Y
JOKTOPCKO] JUCEPTAIIH]H,

e werome 3/ wMmopmenmpama YHjOM TIPUMEHOM je  OOJHMKOBaH TPOCTOPHU MO
eKCIIEpUMEHTAIHEe MHCTaNAlMje, YKIbY4yjyhn U reHepaTop BUXOPHOT CTpyjama aKCHjalHH
BeHTHIIAaTOp. Ha oBaj HaumH je omoryhena npennsHa npoBepa Mo3uirja MEepHe 3alpeMHHE,

e MeTone BepudUKalMje, 3acHOBaHE Ha Topehemy J0OMjeHHMX HYMEpPHYKHX U
eKCTIEpUMEHTAITHUX Pe3yJiTaTa,

® METO/IC eKCIIEPTCKOT MUIIJbEHa TOKOM aHAJIHM3€e M TyMadyema T00HjeHUX pe3yJiTara.

3.4. IlpuMeHJLUBOCT OCTBAPEHUX pe3yiITara

JloOGujenn pe3ynratu y OKBHPY JOKTOPCKE JucepTaluje, Koja Mmpuiajga o0iacTd MallMHCTBA, Jaje
JOTIPUHOC U 'y CTPYYHOM (IIpUMEeeHOM) Jeny. JJoOujeHn ekcriepuMeHTaIHl pe3ynTaTu GopMupajy
oNIMYHy 0a3y 3a HyMepuYKe cuMmylialuje TypOyJIeHTHOT BHUXOPHOT CTpyjama y Miasy, KOju
o0yxBaTajy (eHOMEHe H3pa3uTe aHU30TPONHOCTH W HEXOMOTCHOCTH, TaKO Ja MpEACTaBIbajy
CaBpEeMEHH M3a30B 3a KOMIIjYTepCKO Mojenupame. Tume cy pe3yarat AucepTanuje MpUMEeHIbHBH,
U y HAYYHOM U CTPYYHOM CMHCIY, U H3JIOXKEHH Cy y AyXy KpPUTHYKE aHaiau3e u mopehema ca
nocrojehum pesynaratuma. Jlakie, cBe ykasyje Ja ce AMCEpTallfja MOXKE OIEHHTH H3Y3€THO
YCHELTHOM.

3.5. OrneHa JOCTUTHYTHX CIIOCOOHOCTH KaHAMAATA 38 CAMOCTAIHHI HAY4YHHU paa

UnanoBu Kommcuje MumIbema Cy JAa je KaHIWAAT CBOJUM BEIHKHUM TPYIOM, CaBeCHOIINY M
cnocoOHomhy /a TMaXJPMBO TpOydaBa MOCTOjehy nuTeparypy, CamMOCTaTHO BpIIM Mepema U
mojemaBama KOMIUIGKCHHX — ypehaja, ¢u3mukm pasymeBa W  MaTeMaTHuku oOpabyje
eKCTIIEpIMEHTAIHA UCTpaKMBamba, M Ha Kpajy W3BOIU 3pelie HaydyHE U WHKEHEPCKE 3aKJbYUKe,
HajBUILE JONPUHEO M3Y3ETHOj OICHH CBOjUX CIIOCOOHOCTH 332 CAMOCTAIHM HAyYHH M CTPYYHH paj.
Kommcyja 3akspydyje Aa je KaHAUAAT M0Ka3ao Jia je IOCTUTA0 IyHY CIIOCOOHOCT M CaMOCTAITHOCT 3a
HAYYHO-HCTPAXKUBAYKH pal.

4. OCTBAPEHU HAYYHMU JONNPUHOC

4.1. Ilpuka3s ocTBapeHUX HAYYHHUX JONPHUHOCA

VY 0BOj JucepTandju je HAy4YHH JONPHHOC MOCTHTHYT KaKO Yy EKCIEPHUMEHTAIHOM CBETY
HajcaBpEeMEHHUje MepHE OmpeMe, METO/a M CKCIICPUMEHTAJIHUX pe3yiTaTta, Tako U y (U3UUKO-
MaTeMaTUYKOM 3aCHHUBAIY pajia U TyMauewy 3HadajHe 0a3e eMIUpHjCKHUX mojaaTaka. OCMHUIILIbEHA
Cy W W3BpLICHA KOMIUIEKCHa MEpema TYpOYJISHTHHX BUXOPDHUX CTpyjama y MJja3y, Ha IMOTUCY
OOpTHOr KOJla AaKCHjaJHOI BEHTHJIATOpA, MPUMEHOM CIIOKCHE U CaBpEeMEHE MEpHE TEeXHHKE
TpokommoneHTHOT JIJIA, xao u BU3yanusanuje ctpyjama. [Ipu Tome cy pa3BujeHH HOBU COPTBEpH
3a 00pamxy W aHanM3y NOOMjeHHMX EKCIICPUMEHTANHUX Tojaaraka. V3BelneHa je aHanmm3a TpeIiKe



Mepemwa, Kao M ojpehuBame MepHE HECUT'YPHOCTH 3a Cyda] paja jeIHOKOMIIOHEHTHOI, Kao U
3HAYajHO CJIOKEHMjEr U UHTEH3UBHO KOpHIITheHOI TPOKOMIIOHEHTHOT pexxnuma paja JIJIA cucrema.
CBe oOBe HCTpaKMBauke aKTUBHOCTH Cy omoryhmie noOujame CaBpeMEHHUX W OpPUTHHAITHUX
eKCTIEpUMEHTATHIX HAyYHHX pe3yiTaTa BepH()UKOBAHHX O00jaBJBHBAKBEM paoBa y 3HAYajHUM
MehyHapoJHUM M HAaIMOHAJIHUM YacolMCHMa, Kao M Ha BaXXHMM MelyHapomHuMm W pomahum
HayYHUM KOH(epeHIrjama.

Hayynu 0onpunoc mipencTaBibajy OpuruHaiHa (GU3NYKa TyMadeHmha MPOCTOPHE €BOITYIHjE CIOKECHE
CTPYKType TypOYJIEHTHOT BHXOPHOT cTpyjama y Mimaszy. [Ilpm Tome cy yrBpheHe 3HauajHe
MHTETPATHO-CTATUCTHYKE 3aBHCHOCTH M3Mel)y KOHCTPYKTHBHHX KapaKTEpUCTHKA TPHMEHEHOT
aKCHjaTHOT ~ BEHTHJATOpAa H  CTATUCTHYKUX  KOPENAIMOHO-CIIEKTPATHUX  KapaKTepUCTHKA
TeHEPHUCAHOT TYpOYJIEHTHOT BHUXOpPHOT cTpyjama. OcTBapeHa je OpUTMHAHA CTPYKTYpajHO-
MHBapHjaHTHA aHaJHM3a YTHIAja YIJIOBAa JIOMATHIA KOJla BEHTWJIATOpa M BHUXOpHOT Opoja Ha
aHM30TPONHOCT TypOYyJEHIMje Kao M Ha U (EHOMEHE HEJOKaJHOT TypOYJIEHTHOI IpeHoca U
HerpaaujeHtHe TypOyneHTHe udysuje. OBUM 3IpYKUBAaHkEM EKCIEPUMEHTATHO-TEOPHJCKE U
HyMEpUYKe aHanmu3e Jo0HjeHa je 3HauajHa Oa3za (QU3MUKO-MATEeMAaTHYKUX pe3yirara 3a
KBAJIMTETHU]a MOJENTUpPama TypOyJIEHTHOT BUXOPHOT CTpYyjama y Miasy.

OBM HAYYHHU JONPUMHOCH €y U3HETH Y 5. M 6. r1aBM npegMeTHe JUCepTalMje, U jeHUM [1eJIOM
Cy NMpPe3eHTOBAHU Y CaMOCTAJIHOM pajay y yaconucy Thermal Science kareropuje M22, kao u'y
peneH3upaHomM pany y 30opHuky ca koHdeperHuuje Conference on Modelling Fluid Flow
(CMFF '18) rae je npsu aytop.

IToce6Ho ce nctuue na ce BehMHAa NOCTUTHYTHMX HAay4YHHX pe3yjiTara IO IpBU IyTa jaBba y
JUTEpaTypH U3 OBE HaydHE 00IaCTH.

[Topen Hay9HUX, OCTBapEHH Cy U CTPYYHHU PE3yJITATH ca MOTyhuM ImprMeHama y TeXHHUYKO] TIPaKCH,
TaKo Jla c€ MOTY H3/IBOJUTH clieiehn MHKEHEPCKU TOTIPHHOCH JAUCEPTAIHje:

e KoHcTpyucanu cy u uzpalheHu pazauuuTy ypehaju 1 noctaB/beHe pa3sHOBPCHE METOJIE Ca IIMUPOM
INPUMEHOM y TEXHHUUYKOj mpakcu. Kao mpumep ce HaBOAM METOJ 3a MPELU3HO YCIOCTaBJbake
MEpHE 3alpeMHHE ca MAaKCUMAaJHOM AuMeH3ujoM o 100 MMKpOHA M HEHO MO3MLIUOHUPABE Y
paujaIHOM M aKCHjaJIHOM IpaBlly TypOyJI€HTHOT BUXOPHOT MJa3a.

e VYpaleHo je u npuMemeHo Bullle copTBEpa 3a CI0KEHY 00paay U aHaIK3y MojlaTaka Mepema:
1. 3ayBo3 monmaTtakay oarosapajyheM ¢gopmary 3a gajbu NpOpayyH,
2. 3a mpepauyHaBame JO0OMj€HUX KOMIIOHEHTH Op3MHE Ha KOMIIOHEHTE Yy LWIMHAPUYHOM
KOOPJIMHATHOM CHUCTEMY,
3a kBaHTH(]HKaIM]y MepHe HecurypHocTy JIJIA mMepema,
4. 3a o0paay BpEMEHCKH HejeIHaKO pacnopeheHnx cKynsbeHux y3opaka npumeHoM JlomGoBor
ajaropuTMa,
5. wmHTEerpa’mHH coPTBEp 3a MPOPAUyH OCPEAHEHIX, KOPEIAIMOHUX M CTATUCTUYKIX MOMEHATa
BHUIIIET pela,
3a aHAJIM3Y HEJIOKAJIHOT [IPEeHOoca U HerpaaujeHTHe nudysuje,
3a oJpehuBame TUIa BPTIIOTa,
3a IpopavyH ayTOKOPEJallMOHUX Koe(HUIMjeHaTa U CIeKTPpaIHUX (PyHKIH]a,
3a IpopavyH WHBapUjaHTHUX Mara u JIp.
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4.2. KpuTHuka agajimsa pe3yarara HCTpaKUBambha

Ha ocHoOBy mperiena pejeBaHTHE HayyHe JUTepaTrype U3 00lacTH JIOKTOPCKE Jucepraiyje,
Komucuja koHcTaTyje Aa Cy NpUKa3aHU pe3yiaTaTH HCTpakKuBamba H3y3€THO 3HA4YajHU U HAyyHO
yremesbeHUu. Komucuja KOHCTaTyje fAa cy IpYKEHH OATOBOPUM Ha CBa pEJIEBAHTHA NMTamba
MOCTaBJbCHA y MIPHjaBU T€3€ U y HEKUM JICJTOBUMA, YaK M MPOIIUpeHu. Pa3BujeHe eKCiepuMeHTaTHE
nporeaype u copTBepH UMajy BEIHKY MPUMEHIBUBOCT Y 00JIACTH caBpeMeHe MepHe TexHuke JIJIA,
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KaKo y M3ydaBamy ()€HOMEHa CTpyjama y TypOOoMalllHama, Tako U y APYruM oOlacTUMa Hayke U
TEXHUKE, U TO Y JJaOOpaTOpHjH U HA TEPEHY.
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Kareropuja M33:

1. Cantrak, P., Jankovié, N., Nedeljkovi¢, M.: ,,Coherent Vortex Structure Investigation behind the
Axial Fan in Pipe®, -PAMM, GAMM 2019, Vienna, Austria, 2019., Vol. 19, Issue 1, 2 pages,
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2. Ilié, J.T., Jankovié, N.Z., Risti¢, S.S., Cantrak, P.S.: , Uncertainty Analysis of 3D LDA
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Sremski Karlovci, Serbia, 2019., paper No. M3j, 8 pages.

3. Ili¢, D.B., Cantrak, D.S., Jankovié, N.Z., Paji¢, M.: ,,Experimental Investigations of the Flow
Uniformity and Jet Development on the Free Jet Calibration Wind Tunnel”, -Proceedings of the
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paper No. M3e, 6 pages.




4. Jankovi¢, N.Z., Cantrak, P.S., Nedeljkovi¢, M.S.: ,, Three-Components LDA Investigation of
the Turbulent Swirl Jet behind the Axial Fan“, -Proceedings of the Conference on Modelling
Fluid Flow (CMFF '18), The 17" International Conference on Fluid Flow Technologies,
Budapest, Hungary, 2018., Paper No. CMFF18-101, 8 pages.

5. 1li¢, D.B., Cantrak, D.S., Jankovi¢, N.Z.: »Reynolds Number Influence on Integral and
Statistical Characteristics of the Turbulent Swirl Flow in Straight Conical Diffuser, -
Proceedings of the 6" International Congress of Serbian Society of Mechanics, Mountain Tara,
Serbia, 2017., paper No. M2e, 6 pages.

6. Cantrak, D.S., Jankovié, N.Z., 1li¢, D.B.: ,,Statistical Characteristics and Time Autocorrelation
Coefficients of the Turbulent Swirl Flow in Pipe*, -PAMM, GAMM 2016, Braunschweig,
Germany, 2016., Vol. 16, Issue 1, pp. 579-580.

7. Cantrak, D.S., Jankovié, N., Le¢ié, M.R.: , Laser Insight into the Turbulent Swirl Flow behind
the Axial Flow Fan®, -Proceedings of ASME Turbo Expo 2014: Turbine Technical Conference
and Exposition, GT 2014, Technical track: Fans and Blowers, ASME TURBO EXPO 2014,
Diisseldorf, Germany, 2014, Paper No. GT2014-26563, pp. VOIAT10A024, 10 pages.

8. Cantrak, D.S., Jankovi¢, N.Z.: »Reynolds Number Influence on the Statistical Characteristics of
Turbulent Swirl Flow*, -Proceedings of the 4™ International Congress of Serbian Society of
Mechanics, Vrnjacka Banja, Serbia, 2013, pp. 273-278.

9. Cantrak, P., Jankovié, N., Nedeljkovi¢, M., Legié, M.: ,,Stereo PIV and LDA Measurements at
the Axial Fan Outlet“, -Proceedings of the 15" Int. Symp. on Flow Visual., ISFV15, Minsk,
Belarus, 2012., ISFV15-072-S16. http://www.itmo.by/pdf/isfv/ISFV15-072.pdf

10. Cantrak, D., Nedeljkovi¢, M., Jankovié¢, N.: ,Turbulent Swirl Flow Characteristics and
Vortex Core Dynamics behind Axial Fan in a Circular Pipe “, -Proceedings of the Conference on
Modelling Fluid Flow (CMFF’12), The 15" International Conference on Fluid Flow
Technologies, Budapest, Hungary, 2012., vol. II, pp. 749-756.

11. Cantrak, D., Gabi, M., Jankovi¢, N., Cantrak, S.: ,Investigation of structure and non-
gradient turbulent transfer in swirl flows*, -PAMM, GAMM 2012, Darmstadt, Germany, 2012.,
Vol. 12, Issue 1, pp. 497-498.

12. Cantrak, D., Risti¢, S., Jankovi¢, N.: ,LDA, Classical Probes and Flow Visualization in
Experimental Investigation of Turbulent Swirl Flow*, -Proceedings of the DEMI 2011, 1 0"
International Conference on Accomplishments in Electrical and Mechanical Engineering and
Information Technology, Banja Luka, Republika Srpska, 2011., pp. 489-494.

13. Cantrak, D., Jankovié, N.: ,.Use of Modern Measurement and Visualization Techniques in
Research of Turbulent Swirl Flow in Ventilation Systems®, -Proceedings of the 1 5
International Passive House Conference 2011, Innsbruck, Austria, 2011., pp. 579-580.

14. Cantrak, b., Nedeljkovi¢, M., Jankovié, N.: ,Turbulent Swirl Flow Dynamics®, -
Proceedings IConSSM of the 3 International Congress of Serbian Society of Mechanics,
Vlasina Lake, Serbia, 2011., pp. 251-261.

15. Benisek, M., 1li¢, D., Cantrak, D., Bozié, ., Pajni¢, M., Begovi¢, M., Jankovié, N.: Fan for
Ecological Condition Sustain in Tunnels, -360oprux paodosa, 40. Mehynapoonu xowepec o
epejary, xnahery u kiumamusayuju, CMEUTC, beorpan, Cp6uja, 2009., ctp. 320-331.

OBnme ce umcthdy pamoBu W3 Kateropuja M22 m M33 rae je KaHaumaT caMOCTallaH WA
MIPBOTIOTIHCAH, JIOK CYy OCTaJIM HaBeJCHU 300T 00jaBJbMBamba HAYYHUX PE3yNITaTa M3 UCTPAKUBAHA
KOja Cy y Be3H ca MpeJMEeTHOM aucepTanyjoM. KaHaumaT je ayrop wim KoayTop OpojHHX pazoBa y
HaBeIeHNM KaTteropwjama M22, M23, M24, xao u OHMX KOjHU OBJEe HHCY HaBOhCHH, MOIYT
kareropuja M51, M52, M34, M63, TeXHHYKUM pelIeluMa, TATeHTY U Jpyro, IITO OBJE HHje JaTo,
WM 300T 00MMa, WK IITO HHUj€ y JUPEKTHO) BE3H ca U3PaZOM TOKTOPCKE AUCEPTALH]e.



5. 3AKJbYYAK U HPEJIOT

Ha ocHoBy un3noxxenor, Komucuja je Munubema 1a aucepranyja KaHauaaTa npeicTaBiba y HeIuHH
OpHUTHMHAJlaH W 3HayajaH AONPHHOC M3y4yaBamy ()EHOMEHa BHXOPHOI CTpyjama y CHCTEMHMa ca
tTypOomamHama. Pesynratu aucepranyje cy NpUMEHJBUBYU, U Y HAYyYHOM M CTPYYHOM CMHUCIY, H
M3JIOKEHU Cy Yy IyXy KpuTHUKe aHainmze u nopehema ca mocrojehum pesynraruma. Komwmcuja
cMaTpa Jia je IOKTOpaHJ Yy TMOTIYHOCTH OATOBOPHO 3aXT€BUMa KOjU Cy NPHIMKOM (opMmynucama
TeMe Ipe] Hera IMOCTaB/beHU M Ja je Y OKBHPY paja Ha Te3U IOCTHrao OpPHTHHAIHE Hay4dHe
JOTIPHHOCE y KOHKPETHO] Hay4uHOj obnactu. Jlakne, cBe yka3yje Aa ce AucepTalija MOKe OLECHUTH
M3y3€THO YCHEImHOM. TOj OIICHM je CHUTYpHO ITOHAjBHIIE JOTPHUHEO KAHIUAAT CBOJUM BEIHKHM
TpyZOM, caBecHoIhy U criocoOHOINY Ja MaXXJPUBO MpoydaBa MOCTOjehy IuTepaTypy, CaMOCTaIHO
BPKH Mepema, PU3MYKU pa3yMeBa U MaTeMaTHIKH oOpal)yje ekcriepiMeHTallHa HCTPakUBamka, U Ha
Kpajy M3BOAM 3pejiec HAyYHE M MHKCHEPCKE 3aKkJbydke. TuMe je KaHauaaT MoKa3ao Ja je MoCTUTao
MyHY CIIOCOOHOCT 32 HAyYHH Pal, y3 TMOTIIYHO M3Trpal)eHy caMOCTaIHOCT Y paiy.

Taxohe, Komucuja yrephyje na cy ucnymeHu 1 00aBe3HN aKpeAUTANMOHHU YCJIOBH:

* KAaHAMJAT uUMa Oap jenan pax o0jaBsbeH y melhynapoanum yacomumcuma ca ISI-JCR-SCI
Jucte (KaHAMJAT MX HMa YaK IeCT), a Y jeAHOM CaMoOCTAJIHOM y Karteropuju M22 cy
o0jaB/beHHU pe3yJITaTH U3 NpeIMeTHe AucepTanuje,

* MeHTOp MMa 0ap meT paaoBa objaB/beHux y MeljyHapoauum vaconucuma ca ISI-JCR-SCI
JucTe (MEHTOP UX UMa JIeceT).

Ha ocnHoBy cBera, Komucuja mnpemnaxe HacraBHo-HayuyHoM Behy MamuHckor dakynrera
Vuuep3urera y beorpany ma ce AOKTOpcka AucepTalyja HOJ Ha3uBOM ,,EkcrnepuMeHTanaHa M
TEOpHjCKa MCTpaXkMBama CTPYKType TYpOYJIEHTHOI BHMXOPHOT CTpyjama y Mja3y aKCHjaJHOT
BeHTHJIaTopa* kaHaunata Hosune 3. JaHkoBuha nmpuxBaTH, U3J10’KM HA YBUJ JaBHOCTH U YIIYTH Ha
KOHA4yHO ycBajame Behy HayuHux oOnacTu TeXHMYKMX Hayka YHuBep3urera y beorpany, a 3atum
Jla ce HaCTaBM MOCTYIaK oJ0paHe AucepTaluje.
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