YHUBEP3UTET Y BEOI'PALLY
Mamuncku gakyiarer

N3b0PHOM BERY

Hpenmer: Pedepar Komucuje o mnpujaB/beHMM KaHAMIATHMAa 33 M300p jeHOT HACTABHUKA Y 3BAmbC
BaHpeIHOT npodecopa Ha ofpeheHo BpeMe oA 5 ronHa 3a YKy HaydHy odmact Motopu

Ha ocnoBy Ommyke W3b6opHor Beha MammuHckor akynrera YHuBepsurera y beorpamy 6p. 1201/3 oxn
01.09.2022. romuHe, a O 00jaBJbEHOM KOHKYpCY 3a M300p jeIHOI HACTABHMKA Yy 3Bame€ BaHPEIHOT
npodecopa Ha onpeheHO Bpeme oA 5 roguHa ca MyHWM paJHUM BPEMEHOM 3a YKy HaydyHy objact
MoTopu, IMEHOBaHH CMO 3a WwiaHoBe Komucuje 3a momHomeme pedepara o IpHujaB/FeHIM KaHIUIaTHMA.

Ha xonkypc koju je oOjaBibeH y nucty ,JIlocmoBu®, 6poj 1004 ox 07.09.2017. rom., a 3ak/bydeH
22.09.2022. roj. nmpujaBuo Ce jeJlaH KaHIUaaT U TO:

ap Henan JI. Muwbuh, (M. MHK.MaIl.

Ha ocHoBy niperiiesia JocTaB/beHE JOKYMEHTAIIM]€ KaH/M1aTa, TOJHOCUMO cienehu

PEDOEPAT
A: buorpadcku nogamnu

Jp Henag Mwbuh, aumiomMupanyd MHXEHEp MamuHCTBa, poheH je 20. jyna 1973. rogune y Miinster-y
WF, CP Hemauka. OcHoBHY mikoiy 3aBpuno je y beorpany, 1988. roaune ca ominyHUM ycmexoMm, Kao
Hocmnan gumioMe "Byk Kapapmh", ydeHUMK reHepamnyje ¥ BUIIECTPYKH NPBaK HAa TaKMUYCHHMa H3
obmactu MammHcKe TexHuke. [leTy Oeorpaacky rumMHa3Hjy, IPUPOAHO MAaTEeMaTHYKH CMEp, 3aBPIIHO je
1992. ronuHe ca OITMYHUM YCIIEXOM Kao Hocwirall BykoBe TUTIIOME W yYeHHK TeHepaItyje .

Mammucku (akynret y beorpaay ynucao je 1992. roqune, a cTyuje Ha cMepy 3a MOTOPE 3aBPILUO jyHa
1998. romuHe ca mpocedyHOM oOLEeHOM 9.55 (meBeT LenuxX MeAeceTeT), Kao Haj0oJbe TUIIIOMUpPAHH
cryneHt. HarpahuBaH je kao cTyAeHT ca HajOOJhe MMOCTUTHYTHM YCIIEXOM Ha CTyAHMjaMa TOKOM TIPBE,
Jpyre ¥ 4eTBpPTE TOAMHE CTynuja. JIMIUIOMCKH paji MO HACIOBOM ,,IIpojeKTOBamke YeTBOPOBEHTHIICKOT
OensuHckor Motopa on 1400 ccm®, yuju je mentop 6uo npod. ap Crojan IlerpoBuh, ondpanmo je Ha
Karenpu 3a moTope MammuHckor ¢akynrtera y beorpaay ca onenom 10 (gecer).

Kao crunenancra MunucrtapcTBa 3a HayKy U TexHosordjy Bnage PenyOmuke CpOuje, ox jyHa 1998.
roJvHe, KaHauaar je paauo Ha Kartenpu 3a Motope MammHCKOr (akyinTeTa y 3Bamby capaHuKa-
UCTpaKUBaua Ha MPOjeKTy ,,HaydHe mojayore 3a HHXEHEPCTBO MOTOPa M MOTOPHUX Bo3una“. Ha ucrtoj
KaTepH je, y HoBeMOpy 1998, mpuMIbeH y 3Bame aCUCTCHTA-TIPUNPABHHUKA a Y WCTO 3Bakbe pen3adpaH
2003. ronuHe.

[ocnenurnomcke cryauje Ha Kareapu 3a motope MamuHckor gakynrtera y beorpany, ymnucao je 1998.
TOJMHE, a MAarucTapcKd paja moj Ha3uBoM ,JlcnuTuBame IUHAMAYKOT TIOHAMIAKkA MEXaHUIKOT
perynaropa AUCTpUOYTOp MyMIle BUCOKOT MPUTUCKA MTPH HECTAITMOHAPHOM pajly AM3EI-MOTOpa‘, Yhju je
MeHTOp O0uo moi. Ap Munom L[Beruh, ogbpanuo je dedbpyapa 2005. romune. Ox centem6Opa 2005. pamu
Ha Katenpu 3a MoTope y 3Bamy acucteHTa (ca penzoopom 2009. rogune). Jlyru Hu3 roanHa 00aBibao je
Iy>KHOCT cekperapa Karenpe 3a moTope - ox 3amociema 1998. ma cBe g0 2013. ronune (ca MPeKUIoM y
nepuoay mapT 2000. — mapt 2001. 300r cityKema BOjHOT poKa).
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JIOKTOpCKY qUCepTaIlnjy TOJ] HA3UBOM ,,McTpaKUBamke ONTUMAITHOT YIpaBJbakha CHCTEMOM IaJbeha OTO-
MOTOpa MPUMEHOM BEIITAYKUX HEYPOHCKUX Mpeka‘, y)ka HaydyHa 00JIaCT — MOTOPH, KaHJHMJIAT je jaBHO
on6panmno 10.12.2012. rogure Ha MammHCcKkOM QakynTeTry y beorpany, mpea KOMHUCHjOM y cacTaBy: Jap
Mupossy6 Tomuh, pen. nmpod. — menrtop, np 3opan MubkoBuh, pen. npod. u ap 3opan JoBaHoswuh,
HayuyHu caBeTHuK (MHH Bunua), yuMme je crekao Hay4HO 3Bame JIOKTOpA TEXHUYKHX HayKa y 00JacTH
MAIIUHCKOT UHKEHEPCTBA.

Kanaupar je y anpuny 2013. rogune u3zaOpaH y 3Bame JoLeHTa, a anpuina 2018. roauHe y 3Bame
BaHpeaHor npogecopa Ha Karenpu 3a motope Mammuckor ¢akynrera y beorpany, rue u ganac paau.

Kaumunar np Henag Mussuh ce, Tokom pama Ha Kartempu 3a mMotope MamuHckor ¢akyinteTa, Kpo3
UCTpaKUBama 0aBHO TOTOBO cBUM acnektuma Motopa CYC, a ca moceOHUM (HOKycoM, MPOoOIeMaTHKOM
CUMYJIAIFja PAJHOT MPOIleca U UCTIUTHBAaKkA MOTOPa. AKTHBHO KOPUCTH U BIIaJia TPOTPAMCKUM MaKeTUMa
— OKpYyXKEHHMa 3a Pa3Boj CUMYJIAIIMOHUX Mojejia PaJHHX Ipolieca MoTopa kao mrto cy Matlab, LMS
AMESim (ceptudukar o o0yuu), Ricardo Wave, AVL Boost, AVL Excite, SolidWorks; codrBepckum
OKpYKE€HhEM 3a MpPOjeKTOBame MepHO-ympaBibaukux ammkanuja NI LabVIEW (CLAD ceprudukar);
co(TBEpCKUM OKpYKEHEM 3a MOJPIIKY ayTOMATU30BAHOM HCIUTUBAKY, HA30PY, aKBU3UIIM]U U 00paIu
MOJIaTKa y pealHoM BpeMeHy Ha mpoOHoM croiry 3a Motope AVL Cameo, AVL Indicom, ETAS Inca;
co(pTBEpPCKUM OKPYKEHEM 3a pa3B0j MOJEICKH 3aCHOBAHOI ympaBibaukor codTsepa 3a moTtope CYC
ETAS Ascet; cnemuduaanm codpTBeprMa 3a 00pany Benmke koiamuuHe mogataka NI Diadem m AVL
Concerto. Kanaunar y pa3Bojy CONCTBEHHX CO(DTBEPCKUX allIMKalldja aKTHBHO KOPUCTH TPOIPaMCKE
jesuke Fortran m C xao u 3Hama Matlab okpyxema. Ilocenyje 3HaTHa MCKyCTBa y pa3Bojy MepHO-
yIpaBbauykor xapasepa kao u mparehux Real-time amnukanuja 3a ayTo-MOTO MHUKPOKOHTPOJEPCKE
mwiarpopme (Freescale 68332 u MPC566), anmu u PC pauynape kpo3 comcTBeHH pa3Boj low-level
xapJBepckux jpajeepa 3a Real-time omeparmBau cuctem QNX. Ocum Tora, KaHAWIAT j€ aKTHBHO
YYECTBOBAO Y MOJHM3akY U OJIpKaBamky padyyHapcKUX Kamarurera KaTeape 3a MOTOpe Kpo3 peanu3anujy
CepBEepP-KIHMjEHT apXHTEKType pavyyHapcke yduoHuie Kareape kao u pauyHapcKOr cMcTeMa U cepBHCa
naboparopuje 3a MOTOpE, y3 IPUMEHY 3Hama 0 Microsoft Windows u Linux onepaTUBHUM CUCTEMHMA.

V mocienmux MECT TOAWHA KaHAWIAT je a0 3HadajaH JOTMPUHOC PEBUTAIH3AIMH J1ab0pPaTOPHjCKUX
kamanuTera Karenpe 3a Mmorope, l1-eHOM ONpeMary HajCaBPEMEHHjOM OIPEMOM, TyHO] HMILIEMEHTAIN] U
y UCTpaXMBayKe TOKOBE M capalibl ca HajBehoM €BpPOIICKOM KOMIIAHHjOM 3a pa3BOj TEXHOJOTHja Y
oOmactu TexHonoruja ayromoomickor norona — AVL (I'pan, Aycrpuja). OBe akTUBHOCTH JONPUHENE CY
ITyHO] 3aMOCJICHOCTH JTA0OPaTOPHjCKUX KaNalluTeTa, aHTaKOBalkby HOBHX MIIAANX CapagHUKa Kao U
¢uHaHCHjCKOM NpUIMBY MamuHckoM ¢dakynreTy y usnocy Behem ox 660.000 Eyp.

Kanangar je ydecTBOBaO WM PYKOBOAMO DPAJOM BHILIE KOMHCHja 3a CTpy4Ha JIabopaTopHjcka M
BaHJIA00paTOPHjCKa UCITUTHBAKA MOTOPA Ka0 M y BUIIIE TEXHUYKHX BEIITAYCHA.

Hp Henan Mwsnh je spmmnan nyskHocty meda Karenpe 3a motope ox 01.10.2019. rogune.

PykoBoauiarly je cnenehux HacTaBHO-UCTpaKMBaukuX Jiaboparopuja Karenpe 3a motope: Jlaboparopuje
3a MOTOPCKO HCIHUTHBame ropusa; Jlabopatopuje 3a racHe motope; JlabopaTopuje 3a MexaTpOHCKE
cucTeMe Ha MotopuMma u Jlaboparopuje 3a UCIHUTHBAKE CTPYJHUX KapaKTEPHCTHKA MOTOPA M KJIMITHUX
KOMIIpecopa.

Ilocenyje akTHBHO 3HAE EHIIIECKOT, OCHOBHO 3HaH€ HEMAaYKOT U MTACHBHO 3HAKE PYCKOT je3HKa.
A.1 Ctpy4yHo ycaBpimiaBame H yHanpeleme 3Hamba
YV mnIby TOAaTHOT CTPYYHOT yCaBpIllaBama u yHanpehema 3Hama, y nepuoay oa 2005. mo 2017. roguse,

KaHauaar je noxahao ciuenehe kypcese:
e LabVIEW Basics I u II, Uno-Lux NS, Beorpasx, 2005.
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e Introduction to AMESim, LMS Germany, Munich, 2012.

e LMS Imagine. Lab AMESim — Driving performance, fuel economy and emissions, LMS
Germany, Munich, 2012.

e JRC tools to support the reduction of fuel consumption, CO; and pollutant emissions from road
transport, EC-JRC, Belgrade, 2017.

o KAIZEN™ Foundations, Kaizen Institut, beorpan 2022.

A.2 YUnaHcTBa y yApyKembHMa, KOMUCHjaMa U PaJHUM rpynamMa

Uian je ypehuBaukor ombopa uwacommca Thermal Science (ISSN: 23347163) u perieH3eHT y BUIIE
penomupannx Mmehynapomuaux dacomuca momyT IMECHE Part C: Journal of Mechanical Engineering
Science (ISSN: 09544062), IMECHE Part D: Journal of Automobile Engineering (ISSN: 09544070),
IMECHE Part G: Journal of Aerospace Engineering (ISSN: 09544100), Transactions of FAMENA
(ISSN: 13331124) xao u FME Transactions (ISSN:14512092).

Unan je Komucuje KC M070 (Motopu ca yHYTpamsuM caropeBameM), MIHCTUTYTa 3a cTaHAapAn3ainjy
Cpomuje.

b. ducepranuje

1. Marucrapcka te3a: Henag Mmwsuh, ,,icnuTiBame IMHAMIYKOT TIOHATAKkha MEXaHHIKOT
peryiaropa IUCTPpUOYTOp MyMIIe BUCOKOT IPUTUCKA PU HECTAI[HOHAPHOM pajay AU3eI-MOTopa’,
Marucrapcka Te3a, yka HaydyHa 00J1acT — MOTOpH, YHHUBep3HuTeT y beorpany, MammHcku
dakynret, pedpyap 2005. (komucuja mpod. np Mrutomr 1iBetuh (MeHTOP), TIpod. Ap. Muposbyo
Tomuh, pod. np Panusoje [lemmh, COBISS.SR-ID 512144291).

2. Jlokropcka aqucepranmja: Henan Mussuh, ,, JcTpaxxuBame ONTUMATIHOT YIIPaBJbakha CUCTEMOM
najbeka 0TO-MOTOPa MPUMEHOM BEIUTAaYKUX HEYPOHCKHUX Mpexa“, JJokTopcka nucepranyja, yxa
Hay4yHa 00JlacT — MOTOpH, YHHUBep3uTeT y beorpany, MamuHcku dakynrer, aetemoap 2012.
(xomucwuja ipod. 1p Mupossyd Tomuh (MenTop), nmpod. np 3opan MusskoBuh, ap 3opan
Josanosuh, COBISS.SR-ID 514287779).

B. HactaBHAa aKTHBHOCT

Toxom pama wa Kartempum 3a morope MammHckor dakynrera y beorpamy, y 3Bamy acHCTEHTa-
TIPUMPAaBHUKA W ACUCTEHTA, KaHTUAAT je OJp’KaBao ayauTOpHE W J1aboparopujcke BekOM u3 BehmHe
npeaMera MaTU4YHOr ycMepewa W To: ,KoHcTpykumja wmotopa 1%, ,Knunmam xommpecopu®,
AAHIycTpHjcku kommpecopu®, ,.McnutuBame moropa®, , Ekcrmoararuja moTtopa®, ,, Teopuja moropa®,
,IIpojekat Moropa“, ,,Mexarponnka MoTopa“, ,,Mepema nomohy pauyHapa®, , Knumnue mamuse kao u
MpeaMeTHMa Be3aHUM 3a CTpyuHy npakcy (,,CtpyuHa npakca b -mo1* u ,,Ctpyuna npakca b - MO*).

N3bopom y 3Bame HacTaBHMKA KaHIUAAT je MUMEHOBAaH 3a HOCHOIA BUIle mpeaMera Ha Karempu 3a
mortope: Ha OcHOBHMM akameMckuM cTyadjama: ,,KOHCTpyKIHja ayTOMOOWIICKHX MOTOpa - YBOI W
»HIyCTpHjcKH KoMmmpecopu™; Ha Macrep akajeMCKuUM cTyamjama: ,,CeH30pu H Mepema moMohy
pauyHapa“, ,Mexarponuka wmoropa“, ,McnutuBame MoTOpa“, ,,MOJIENCKHM 3aCHOBaH pPa3Boj
ayromobOmickor codreepa” u ,J3abpana mormaBipa u3 obmactu motopa CYC 2 a Ha JlokTOpcKnM
crynujama ,,Jlunamuaku mpobinemu motopa CYC, . Mepema momohy pauynapa“ u ,,CrierijaaHa Mepema
ko motopa CYC*.

VYBolemeM HOBOT cTyaujcKor nporpama ,, iupopmanmone texnonoruje y MammHctBy ™ (UT) kannuaar je
AKTHBHO Y4ECTBOBao y Je(hHUHUCABY M300pHHUX IPEAMETa 332 OBE CTyIMje U IPU TOME IO0CTa0 HOCHJIAILL
npeameTa ,,Mepema momohy pauynapa 1%, ,Mepemwa momohy pauynapa 2%, ,,OCHOBH MeXaTpOHHUKE
motopa CYC* xao u npeamera ,,MoJelICKH 3aCHOBaH pa3Boj ayTOMOOMIICKOT coTBepa‘

JlyroronuimmsuM paioM y CBUM CETMEHTHMA HacTaBe Ha MamunHckoM ¢akynrery beorpany kananaar ap
Henan Muspuh je crekao M3y3eTHO HENaroliko MCKYCTBO y paiy ca cTyaeHTHMma. Kpo3 cTyneHTcko
BpPETHOBAC IEIATOIIKOT paja OLCHHUBAH j€ BUCOKHUM OlleHaMa 3a CTPYYHOCT, PUIPEMIbEHOCT, HAuuH
oJllp’KaBama HaCTaBe U OAHOC MpemMa cTylaeHTuMa. Ha ocHOBY m3BemrTaja LleHTpa 3a KBanuTeT HACTaBe U
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akpenuraiyjy Mammackor akynrera (0p. 1179/1 ox 23.08.2022. — nocrasiben y [Ipuiory [pujase Ha
KOHKYpC) KaHIUAAT je y MeponaBHOM u30opHOM mepuony (ox mkoicke 2017/2018. mo 2021/2022),
OLICE-EH ClleiehuM poCceYHNM OIleHaMa, U TO:

IIo rogvHaMa U CBUM IIPpEAMETUMA:

Iepuon

Ha3zus npeamera Onena

2017-
2018

2018-
2019

2019-
2020

2020-
2021

2021-
2022

Wnnycrpujcku komnpecopu (210-0848)

UcnutuBame motopa (220-0860) 87
Wnnycrpujcku komnpecopu (210-0848)

Konctpykiuja ayromoOuickux motopa - ypoj (210-0846)

Crpyuna npakca 6 - Mot (210-1221) 4,87
Mexatponuka Mmotopa (220-0855)

Cen3zopu 1 Mepema nomohy pauynapa (220-0959)

Moperncku 3acHOBaH pa3Boj ayromobduickor codreepa (220-1088)
Wunycrpujcku komnpecopu (210-0848)

UcnmruBame MmoTopa (220-0860)

Konctpykiuja ayromoOuiickux Mmotopa - yBop (210-0846)
Crpy4na mpakca 6 - Mot (210-1221) 4,56
Cen3zopu 1 Mepema nomohy pauynapa (220-0959)

Nzabpana nmornassea u3 obmacti Motopa cyc 1 (220-1026)

Nzabpana nornassea u3 obnactu Motopa cyc 2 (220-1027)

WNunycrpujcku kommpecopu (210-0848)

Ucnutusame MmoTtopa (220-0860)

KoHcTpykimja ayTroMoOuiIcKux MoTopa - yBog (210-0846)

Crpyuna mpakca 6 - Mot (210-1221)

Mexatponunka Motopa (220-0855) 491
Cen3zopu 1 Mepema nomohy pauynapa (220-0959)

Mogerncku 3acHOBaH pas3Boj ayroMoOmiIckor codraepa (220-1088)

N3abpana nornassea u3 obyactu Motopa cyc 2 (220-1027)

3aBpIIHA TIPEAMET - KOHCTPYKIIHja ayTOMOOMICKHX MOTOpa - yBox (210-

0361)

Unnyctpujcku kommpecopu (210-0848) 4,71
Ucnutusame MmoTtopa (220-0860)

Konctpykmmja ayromoOmickux Motopa - yBo (210-0846)

Mexatponuka motopa (220-0855)

Cenzopu u Mepema nmomohy pagynapa (220-0959)

Mogencku 3acHOBaH pa3Boj ayToMoOuickor copraepa (220-1088)

Nzabpana norrasska 3 obaacTa MoTopa cyc 2 (220-1027)

3aBpIIHM MpeMET - HHIYCTPUjcKU Kommpecopu (210-0361)

OcHoBe MexaTpoHHKe MoTopa cyc (410-7047)

MoJienicku 3acHOBaH pa3Boj ayromoOuickor codprrepa (410-7059)

ITo npeameTnMa 3a 1O MEPUOL:

Ilepuoa Ha3uB npeamera Ouena
(2’31 Wupycrpujcku kommpecopu (210-0848) 4,91
07 cmumusarme motopa (220-0860) 4,93
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KoucTpyxkmuja ayTomoOninckux Moropa - yBog (210-0846) 4.81

Crpyuna mpakca 6 - mot (210-1221 4.81
Mexatponuka MmoTtopa (220-0855) 4,98
Censopu u Mepema nmomohy pauynapa (220-0959) 4,54
Mogencku 3acHOBaH pa3Boj ayroMobuickor copraepa (220-1088) 4,66
2018 W3zabpana nornasiba u3 obnactu motopa cyc 1 (220-1026) 4,71
ggz I M3abpana normimasspa U3 061acTi MoTopa cyc 2 (220-1027) 4,78
2022 3aBpuan npeamer - KoHCTpyKiHMja ayTOMOOMICKMX MOTOpa - YBOX | 5 ()
(210-0361)
3aBpiHu npeaMet - Maayctpujcku komnpecopu (210-0361) 3,67
OcHoBe MexaTpoHuKe MoTopa cyc (410-7047) 4,77
Monencku 3acHOBaH pa3Boj ayromoduickor coprrepa (410-7059) 4,68

Kpo3 ocaBpeMmemaBame TeOpHjcKe M NpakTHYHEe HactaBe npeaMera Kareape 3a motope ap Henan
Mwsuh je monpuneo yHampehewy HacraBHOr mnpoueca Karempe 3a mMoTrope W TO MOCeOHO Kpo3
MUMILIEMEHTALM]y HajcaBpEMEHHUjUX TEXHOJIOTHja Y HacTaBy Koja ce 06aBu acmektuma moropa CYC kao
MEXaTPOHCKOT CHCTEMa W TpeaMeTHMa KOju ce 0aBe HCHUTHBAKREM MOTOpa. Y IHJBY IPOMOITH]E
CaBpPEMEHHX, OIMITENPUCYTHUX U IHMPOKO NMpuxBaheHWX TEXHOJIOTH]ja 3a MEpema, 00paay W aKBU3HIIN]Y
nofaraka, jom oz 2009. roguHe KaHAWAAT C€ aKTHBHO aHTaXyje HA MMIUIEMEHTauuju KoHuenta NI
LabVIEW akagemuje y oxBupy mnpenmera ,,CeH30pu W Mepema nomohy padyHapa", y3 MOAPILKY
komnanuje National Instruments. IToceOHO je 3HA4ajHO aHTraKOBame KaHIWAATA Yy YCIIOCTABJbaY
YTOBOPHE Capaliihe O MOJAPIIIH Y HACTABU PEHOMUPAHUX CBETCKUX KOMITaHHMja U3 00JIACTH ayTOMOOHIICKE
nunyctpuje (AVL — Aycrpuja u ETAS/Bosch — Hemauka) kpo3 ycryname Ha Kopulnheme JTUISHIN 32
BpXyHcke codTBepcke anate (10 auueHIM yKynHe KOMepUrjalHe BpeIHOCTH OJin3y 2 MUIIMOHA €Bpa).

Kanmnnar np Henang Musbuh ce ocum yHanpehemy padyHapckux u copTBepckux pecypca 3a morpede
HacTaBe, HOCEOHOM MaXEKOM MOCBETHO U yHanpelhewy 1adopaTopijcKuX WHCTaNalja HAMEHBEHUX KaKo
HCTPaXWBAUYKOM pajay Tako W JabopaTophjckuM BekOama W3 Buie mpenvera Kareape. AKTHBHO je
YYIECTBOBAO Y MOCTYIIKY IUIaHUpama U pearn3anuje HabaBke HOBe onpeMme Kpo3 mpojekte UTTA-XETUII,
Kao U MpojeKTe TexHoIowKor pa3soja MIIHTP-a, anu u noHauuje crpanux u nomahux xommnanuja. Tume
je y mepuony 2013-2017. y JlaGoparopujy 3a MOTOpe yBeAeHa y ymoTpeOy ompema BPEAHOCTH IPEKO
400.000 eBpa mTO je 3HATHO MOIWIJIO HAacTaBHe KamaruTere Kareape 3a MoTope Ha CBUM HHUBOMMA
CTy/Hja, a HUBO MIPAKTUYHE HACTABE CTABIJIO y PAaBaH EMHUHEHTHUX CBETCKHX YHHUBEP3UTETA KOJH CE YCKO
cTpyuHo 0aBe motopuma CYC.

Tokom pana Ha Karenapu 3a MoTOope KaHIUAAT CE AHTAKOBAO HA YCHOCTABIbAWKY ,,CIEKTPOHCKE
yunonuie” (LMS Moodle) kao matdopme Ha KO0joj ce, y IHJbY NpyXama MoMohu y caBiiajaBamy
rpaavBa u obaBe3a npeamera Katenpe 3a MoTope, peainu3yjy OpojHE HACTaBHE aKTHBHOCTH.

CBojumM panom Ha Kartempu kanmunat ap Henanm Musbuh je KOHTHHYalTHO MOJP)KABaO W BaHHACTABHE
AKTHBHOCTH CTYJICHATA MOCEOHO 3aMHTEPECOBAHUX 33 CTUIIAKE HOBUX M MPOIIAPEHE MOCTOjehinX 3HamA.
Kao unan komucHje 3a OpraHu3alijy TaKMUUCHa CTYJCHATa TEXHUIKUX (PaKyITeTa y M03HaBamy paja y
nporpamckoMm okpyxemy LabVIEW, mpyxkao je MEHTOPCKY MOJAPIIKY y MPHUIPEMH 32 TaKMUYCHA Ha
KOjUMa Cy CTyIeHTH MammHCcKor (haKyaTeTa moCcTUTIIH 3HadajHe pesynrare ([IpBo MecTo y pernoHamTHoM
takmuaewny 2012. u 2014. y xoukypeanuju ca ET® Yb, ®TH VHC,...). 3nauajuy yinory KaHmumarT je
MMao W y TpyXamy MoMohu M OpraHu3alUju ycioBa 3a pajJ M CaBETOBAaWY Jela CTYACHTCKOT THMa
,,PopMyIe CTyeHT" 0] ’eroBOr OCHHBamWba - MOCEOHO Yy NIy KOjU Ce OJHOCHO Ha MPHUIIPEMY MOTOpa 3a
TAaKMHYAPCKO BO3UIIO.

Y umiby naseer yHanpeljema HactaBe Ha MacTep akaJeMCKAM CTyadjaMa, KaHIWIAT ce aKTUBHO
AQHra)kK0Bao y CBOjCTBY PYKOBOIHMOLIA HA pealn3alfju IMPOjeKTa MOJ Ha3HBOM ,JIHOBauuja HacTaBe y
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o0acTi THPOPMAIIMOHUX TEXHOJIOTHja 33 ayTO-MOTO HHIYCTPHjY™, a Y OKBHUPY HPOTPaMCKe aKTUBHOCTH
,,Pa3B0j BUCOKOT 00pa3oBama‘ MUHHCTapCTBa IPOCBETE W TEXHOJIOMIKOT pa3Boja Penmyommke Cpouje.

B.1. YuOenunu u momohHa HacTaBHa JuTepaTypa
Kanmunat np Henax Musbnh je koayTop momohHOT yubeHuKa:

1. Tlonosuh Cnobonman, Musuh Henan: Motopu CYC — Ilpaktukym, Yausep3urer y beorpany,
Mammncku dakynret, 2018. (ISBN 978-86-7083-970-0)

YyOeHrK je HaMemeH CTYJeHTUMa Kao MOMOhHa JUTeparypa 3a MPHUIPEMy KOJIOKBHjyMa U 3aBPIITHOT
ucnuta u3 npeamera ,,KOHCTpyKIja ayToMOOHICKHX MOoTopa - yBoA' ‘, ,,Motopu CYC* u ,, Xubpunau
MOTOHCKH cucTeMH * Ha OCHOBHUM aKaJIEMCKUM CTyAMjaMa.

3a cBakM O]l MpeaMeTa, YMjH je HOCWIIAL, KaHAWAAT je TpUIpeMHo MmoMohHe HacTaBHY JUTEparypy y
€JICKTPOHCKOM OOJIUKY, Ka0 W MaTepujaie 3a BewkOe, KOju Cy Yy OrpaHMuYEHO] IMPKYJallUju, a Ha
pacrmonaramy CTyJeHTHMa KpO3 HacTaBHE akTHBHOCTH Ha moodle miardopmu Karenpe 3a motope. Mehy
BUMa ce MmoceOHO mcThde momohHa JmTeparypa — mpeBoj mparteher yrOeHmka komranuje National
Instruments 3a npBu geo Kypca o pa3BojHOM coTBepckoM okpyxkewmy LabVIEW obOuma 220 ctpana
(Hazus opurunana: LabVIEW Core 1 Course Manual, NI part no. 325290C-01, uzdamwe ageycm 2011.).
OBaj yuOCHUK je orpaHndeHe ITUpPKyJaIuje, mo ycaosuma kommanuje NI, a y3 4ujy ce moapIinky, Kpo3
nporpam LabVIEW Academy, peanusyje oOyka u3 kopuiihema codrBepckor okpyxema LabVIEW y
OKBUPY NPaKTUYHOT JieNia HacTaBe npeamera ,,CeH30pu U Mepema moMohy padyHapa™.

B.2. MeHTOpCTBa M WIAHCTBAa y KOMHCHjaMa
B.2.1. Marucrapcke Te3e 1 Macrep paioBu
B.2.1.1 Yuemhe y koMucujama 3a oueHy U oA0paHy MacTep pagoBa

Kaamunat np Hernang Mmbnh je 6no MmeHTOp 7 MacTep M 4 IUIIOMCKa paza, ox Tora 4 mactep paga u 1
IATUIOMCKOT pajia y MEpoJaBHOM H300pHOM mepuoay. Takohe, kaHAwmaT je pyKOBOAWO H3paioM 2
3aBpirHa pajga Ha OCHOBHHM aKaJeMCKUM CTyIujama u3 mpeamera ,,IHmycTpujcku koMripecopu™ u 5
3aBpIIHUX pajoBa W3 mnpeaMera ,KoHCTpyknWja ayToMoOMICKHX MoTopa — yBoma“ Tokom cBor
aHT'KOBama y HaCTaBU Ha MalnHCKOM (aKyJITeTy, KaHAWIAT je Y4eCTBOBao y Buiie o1 50 koMHUCH]ja 3a
OIICHY M 0JI0paHy JUILUIOMCKHX, MacTep U 3aBPIIHUX PalloBa.

B.2.2. lokTOopcke qucepraumje
B.2.2.1 Yuemhe y koMucHjaMa 3a o1leHYy U 0A0paHy JOKTOPCKE AUcCepTaIuje

1. Mp. Kemko Bynarosuh, numn. wmx. maml., , JneHtnukanuja mnapamerapa €KBHBAJICHTHOT
JUHAMHUYKO - TOP3UOHOI' CUCTEMA KOJIEHACTOT BpaTHJIa JHU3e]l MOTOpa Ha OCHOBY IIPOMEHJBUBOT
TOKa yraoHe Op3uHe®, (marym onoOpane: 03.02.2015.), Mammucku (axynrer YHHBep3uTeTa y
Bbeorpany, (Komucuja: npod.np Mupospy6 Tomuh, npod.np Anexkcannap O6panosuh, npod.ap
Anexcannap Munammuosuh, YHuBepsuteT y bama Jlynu, Mammunacku dakynrter, Pemybmuka
Cprcka, nou. np Henag Mwsnh u gou. ap Cno6oxan [Tonosuh);

2. Terap Kneyr, mumui. mmx. Maml., ,,Recuperation of the exhaust gases energy using a Brayton
cycle machine®, (matym oxbpane 14.12.2016.), Ilomurexanukn YHuBep3uteT y BaneHcujwm,
[Hmanmnja, (Komucuja: Ilpod. Antommo J. Toperpoca, llonurexHwmakn YHUBEp3UTET ¥
Banencuju, lnanwmja, [Ipod. Ilenpo A. Pompures Aymente, YuuBepsuter Kapnoc tpehn,
Manpun, Ulnanuja, non. ap Henan Museuh, Mamuacku dakynter YauBep3urera y beorpany );

3. [Ilpeapar Mpha, mact. nmx. mamr, [ToBehame edukacHocTH ucnuTHBama Motopa CYC mpuMeHoM
IuHAMHYKAX MeTona, Komucwuja: B. mpod. np Henax Musnh, B. mpod. np Cnoboxan Ilomosuh,
noueHt ap Jparan Kuexesuh, Yuusepsuter y beorpany Mammucku dakynrer, B. npod. ap
JoBan lopuh, Yuusepsuter y HoBom Cany Pakynrer TexHHMUKHUX Hayka, npod. ap Pagmusoje
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[Memnh Vuusepsurer y KparyjeBiny ®akynrer nmxkemepckux Hayka (Omnmyka HHB 665/1 on
25.05.2020. romune);

Mapko KwuranoBuh, mact. wmmx. Mam, OntuMuzandja (QYHKIMOHATHUX W yNPaBJAUKHX
napamerapa XHOpHUIHOT MOTOHCKOT CHCTEMa BO3WJA jaBHOT TrpajicKor mpeBosa, Kommcuja: B.
npod. ap Cnobonan [Momosuh, B. mpod. np Henag Musbuh, B. mpod. np Hparan Kuexesuh, mgoi.
np Ilpenpar Mpha, Yausepsuret y beorpany Mammucku dakynret, B. mpod. np Josan Jopuh,
Yuusepsurer y HoBom Cany ®axynrer Texanukux Hayka (Omryxka HHB 886/2 ox 20.05.2021.
TOJTUHE).

B.2.2.2 Yyemhe y komucujama 3a mnucame HU3BENITaja 0 MOAOOHOCTH KAHAUIATA U HAYYHOj
32CHOBAHOCTH TeMe

1.

Mp. XKesko bynarosuh, aurun. wmx. mam., ,Hnentudukanuja mapameTapa €KBHBaJCHTHOT
JTUHAMHMYKO - TOP3UOHOT CHCTEMa KOJIEHACTOT BpaTuia AU3eJl MOTOpa Ha OCHOBY NPOMEHJBHUBOT
TOKa yraoHe Op3mHe®, (marym omoOpane: 03.02.2015.), Mammackn (akynarer YHHBep3UTETa Y
Beorpamy, (Komucuja: npod.np Mupossyd Tomuh, mpod.np Anexcanmap O6pamosuh, mpod.ap
Anekcannap MunammuoBuh, YHuBepsuter y bama Jlynu, Mamuncku dakynrer, PemyOnuka
Cprcka, mou.ap Henan Musbuh u o, ip Crio6oxan Iomosuh);

[Ipenpar Mpha, macr. wmk. Mamn, ,Jllosehame eduxacHocTn wucnuTHBama MoTopa CYC
NPUMEHOM TUHAMUYKUX MeToaa™, Komucuja: B. mpod. np Henag Mussuh, B. ipod. np Cnobonan
[Tomosuh, mou. ap Hparan Kuexxesuh, Yuusepsuter y beorpagy Mammucku dakynret, B. mpog.
np Joean lopuh, YauBep3utetr y HoBom Cany @axynrer Texanukux Hayka (Omryka HHB 254/2
ox 13.02.2020. ronune);

Mapko Kwuranouh, mact. wmx. Mam, Onrtummsandja (YHKIMOHATHUX W YIPaB/bauyKhX
napaMerapa XHOPHIHOT ITOTOHCKOT CHCTeMa BO3WJIA jaBHOT TPaJCKOr mpeBo3a, Komucwuja:s.
mpod. np Crnobomam [lomoBmh, B. mpod. np Henang Mwmsbuh, YuuBepsurer y beorpamy
Mammuacku ¢akynrer, B. npod. ap JoBan Hopuh, YuuBepsutrer y HoBom Cany Pakynrer
TexHuukux Hayka (Ogmyka HHB 872/2 og 21.01.2021. roaune).

I'. bubsnuorpaduja HAyYHUX ¥ CTPYYHHUX pPagoBa

O0GjaBjbeHH PaJOBH y HACTaBKy MOJIEJb€HH Cy y JABe rpyne: npBy rpymy (B.1) umne pamoBu u3
MPETXOMHUX M300pHUX Iepuoza (mpe u30opa y 3Bame IOICHTa), a Apyry rpymny (B.2) pagoBu koju ce
OJIHOCE Ha MEPOJIaBHU M300pHHU TIepro/] (HAKOH M300pa y 3Bambe JOLCHTA).

I''1 bubauorpaduja HAyYHUX ¥ CTPYYHHX pPafoBa nMpe n3dopa y 3Bame BaHPeAHOT npogecopa

I''1.1 I'pyna pesyarara M20

I'.1.1.1 Pan y ucraknyrom mel)ynapornomuaconucy, M22

1.

Miljié, N., Tomi¢, M. (2013), A Neuro-Fuzzy Based Combustion Sensor for the Control of
Optimal Engine Combustion Efficiency, Thermal Science, Vol. 17, No. 1, pp. 135-151, 2013.
(ISSN 0354-9836), DOI1:10.2298/TSCI120703160M, (Science Citation Index-Web of Science® —
IF =0,962 (2013) — M22; uzBop KoBSON) https://doi.org/10.2298/TSCI120703160M

Milji¢ Nenad L., Popovi¢ Slobodan J., Mrda Predrag D., Kitanovi¢ Marko N. (2017), Slow
Dynamic Slope method in IC engine benchmarking, Thermal Science Vol. 22, No. 3, pp. 1271-
1283, 2018. (ISSN 0354-9836), DOI: 10.2298/TSCI170921226M, (Science Citation Index-Web
of  Science® - IF = 1541 (2018) —  M22; umsBop KoBSON)
https://doi.org/10.2298/TSCI170921226M
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Mrda Predrag D., Milji¢ Nenad, Popovi¢ Slobodan J., Kitanovi¢ Marko (2017), A method for
quick estimation of engine moment of inertia based on an experimental analysis of transient
working process, Thermal Science Vol. 22, No. 3, pp. 1215-1225, 2018. (ISSN 0354-9836),
DOI:10.2298/TSCI170915224M, (Science Citation Index-Web of Science® — IF = 1.541 (2018)
— M22; uzBop KoBSON) https://doi.org/10.2298/TSCI170915224M

I'.1.1.2 Pago y HanuoHa1HOM Yaconucy meljynapoanor 3nagaja, M24

4. Tomi¢, M. V., Popovi¢, S. J., Miljié, N. L., Petrovi¢, S. V., Cveti¢, M. R., Knezevi¢, D. M., &

Jovanovi¢, Z. S.: A quick, simplified approach to the evaluation of combustion rate from an
internal combustion engine indicator diagram, Thermal Science, Vol. 12, No. 1, 2008, pp. 85-
102, (ISSN 0354-9836), DOI: 10.2298/TSCI0801085T; https://doi.org/10.2298/TSCI0801085T

Miljié¢, N. & Popovi¢, S.: Model based tuning of a variable-speed governor for a distributor fuel-
injection pump, FME Transactions, Vol. 42, No1,2013, pp. 40-48, (ISSN 1451-2092);

Marko N. Kitanovi¢, Predrag D. Mrda, Slobodan J. Popovi¢, Nenad L. Miljié: A
Thermodynamic Work Cycle Simulation of a Syngas-Fueled Engine, FME Transactions 2017,
Vol. 45, No 4, pp:572-577, (ISSN 1451-2092).

I''1.2 T'pyna pesyarara M30

I'.1.2.1 Caonmreme ca Mel)yHapoaHor ckyna mramMnaHo y ueausu, M33

1.

Tomié, M., Petrovié, S., Popovi¢, S., Miljié, N.: Dual port induction system for DMB 1.4 MPI
Engine, Proceedings of the 10th International conference on accomplishments in Electrical and
Mechanical Enginnering and Information Technology "DEMI 20117, Banja Luka 2011, pp. 651-
659;

Popovié, S., Miljié, N., Cveti¢, M., Tomi¢, M., Nauparac, D.: Hydraulic hybrid technology review
- perspectives and benefits in urban traffic, Proceedings of the International Congress Motor
Vehicles & Motors 2010, Kragujevac 2010, pp. 366-374;

Kitanovi¢, M., Popovi¢, S.J., Milji¢, N., Cveti¢, M., Tomi¢, M., Mrda, P.: Hydraulic hybrid
technology review — perspectives and benefits of its implementation on public transportation
vehicles, Proceedings, 15th Symposium on Thermal Science and engineering of Serbia, Sokobanja
2011, pp. 752-760;

Milji¢, N., Tomié, M., Popovi¢, S., Kitanovi¢, M., Mrda, P.: Comparative Study on Combustion
Features Extraction Methods in IC Engines Using Neural Networks Models, Proceedings of the
International Congress Motor Vehicles & Motors 2012, Kragujevac 2012, pp. 159-173;

Mrda, P., Milji¢, N., Kitanovi¢, M., Popovi¢, S., Tomi¢, M.: Model based approach in Yamaha R6
Formula Student Engine control parameters optimisation, Proceedings of the International
Congress Motor Vehicles & Motors 2012 , Kragujevac 2012, pp. 137-147;

Kitanovi¢, M., Popovié, S., Miljié, N., Tomi¢, M., Mrda, P.: A simulation study of the effects of
turbo-expansion concept implementation on combustion and gas-exchange processes of a 1.4 1
spark-ignition engine, Proceedings of the International Congress Motor Vehicles & Motors 2012,
Kragujevac 2012, pp. 147-159;

Popovi¢, S., Tomi¢, M., Milji¢, N., Kitanovi¢, M., Mrda, P.: The influence of dynamic engine
model parameters on crankshaft instantaneous angular speed - sensitivity and error analysis,
Proceedings of the International Congress Motor Vehicles & Motors 2012, Kragujevac 2012, pp.
173-186;

Mrda, P., Miljié, N., Popovi¢, S., Kitanovi¢, M., Petrovié¢, V.: Assesment of Fuel Economy
Improvement Potential for a Hydraulic Hybrid Transit Bus, Proceedings of the CIB W115 Green
Design Conference, Sarajevo 2012, pp. 129-133;
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https://doi.org/10.2298/TSCI0801085T
https://doi.org/10.2298/TSCI170915224M

10.

11.

12.

13.

14.

15.

16.

17.

18.

Marko Kitanovi¢, Predrag Mrda, Vladimir Petrovi¢, Nenad Milji¢, Slobodan J. Popovi¢, Miroljub
Tomié¢, A Simulation Study of Fuel Economy Improvement Potentials of a Transit Bus,
Proceedings of the 24th International Automotive Conference Science and Motor Vehicles 2013,
Yugoslav Society of Automotive Engineering, JUMV-SP-1301, pp. 56 - 67, issn: 978-86-80941-
38-7, Serbia, 23. - 24. Apr, 2013;

Nenad Milji¢, Slobodan Popovi¢, Marko Kitanovi¢, Predrag Mrda, Miroljub Tomié¢, Neural
Networks Models Usage in Methods for Combustion Process Information Extraction in IC
Engines , Proceedings of the 11th International Conference on Accomplishments in Electrical and
Mechanical Engineering and Information Technology (DEMI 2013), Faculty of Mechanical
Engineering Banja Luka, pp. 917 - 922, issn: 978-99938-39-46-0, Bosna i Hercegovina, 30. May -
1. Jun, 2013;

Predrag Mrda, Vladimir Petrovi¢, Nemad Milji¢, Slobodan Popovi¢, Marko Kitanovic,
Combustion Parameters Calibration and Intake Manifold Redesign for Formula Student
YAMAHA YZF-R6 Engine, Proceedings of the 11th International Conference on
Accomplishments in Electrical and Mechanical Engineering and Information Technology (DEMI
2013), Faculty of Mechanical Engineering Banja Luka, pp. 855 - 860, issn: 978-99938-39-46-0,
Bosna i Hercegovina, 30. May - 1. Jun, 2013;

Marko Kitanovi¢, Slobodan Popovi¢, Nenad Milji¢, Predrag Mrda, Miroljub Tomi¢, Simulation
Study of a Transit Bus Equipped with an Ultracapacitor-Based Hybrid System , Proceedings of the
11th International Conference on Accomplishments in Electrical and Mechanical Engineering and
Information Technology (DEMI 2013), Faculty of Mechanical Engineering Banja Luka, pp. 943 -
948, issn: 978-99938-39-46-0, Bosna i Hercegovina, 30. May - 1. Jun, 2013;

Slobodan Popovi¢, Nenad Milji¢, Marko Kitanovi¢ , Predrag Mrda, Miroljub Tomi¢, High-
fidelity, angle-resolved simulation model for predictions of multi-cylinder engine instantaneous
speed and torque, Proceedings of the 11th International Conference on Accomplishments in
Electrical and Mechanical Engineering and Information Technology (DEMI 2013), Faculty of
Mechanical Engineering Banja Luka, pp. 893 - 898, issn: 978-99938-39-46-0 , Bosna i
Hercegovina, 30. May - 1. Jun, 2013;

Nenad Milji¢, Slobodan J. Popovi¢, Marko Kitanovi¢, Engine Crankshaft Speed Measurement
Error Compensation, International Congress “Motor Vehicles & Motors 2014, October 9th-10th,
2014 , Kragujevac , Faculty of Engineering, University of Kragujevac Serbia, 34000 Kragujevac,
Sestre Janji¢ 6, pp. 363 - 371, issn: ISBN 978-86-6335-010-6, Serbia, 9. - 10. Oct, 2014;

Vladimir Marjanovi¢, Marko Kitanovi¢, Slobodan Popovi¢, Nenad Milji¢, Comparative Study of
Conventional and Series Hybrid Powertrain Performance for Passanger Car in Taxi Service,
International Congress “Motor Vehicles & Motors 20147, October 9th-10th, 2014 , Kragujevac ,
Faculty of Engineering, University of Kragujevac Serbia, 34000 Kragujevac, Sestre Janji¢ 6, pp.
352 - 362, issn: ISBN 978-86-6335-010-6, Serbia, 9. - 10. Oct, 2014;

Slobodan Popovi¢, Nenad Milji¢, Marko Kitanovi¢, Effective Approach to Analytical, Angle
Resolved Simulation of Piston-Cylinder friction in IC Engines,, International Congress ‘“Motor
Vehicles & Motors 20147, October 9th-10th, 2014 , Kragujevac , Faculty of Engineering,
University of Kragujevac Serbia, 34000 Kragujevac, Sestre Janji¢ 6, pp. 340 - 351, issn: ISBN
978-86-6335-010-6, Serbia, 9. - 10. Oct, 2014;

Marko Kitanovi¢, Predrag Mrda, Slobodan Popovi¢, Nenad Milji¢, Fuel Economy Comparative
Analysis of Conventional and Ultracapacitors-Based, Parallel Hybrid Electric Powertrains for a
Transit Bus, International Congress “Motor Vehicles & Motors 20147, October 9th-10th, 2014 ,
Kragujevac , Faculty of Engineering, University of Kragujevac Serbia, 34000 Kragujevac, Sestre
Janji¢ 6, pp. 258 - 267, issn: ISBN 978-86-6335-010-6, Serbia, 9. - 10. Oct, 2014;

Vladimir Petrovi¢, Stefan Pini¢, Marko Kitanovi¢, Nenad Milji¢, Slobodan Popovi¢, Software
and Hardware Challenges of Engine Test Bed Automation — Example of FME ICED Lab, 17th
Symposium on Thermal Science and Engineering of Serbia, Proceedings,, Society of Thermal
Engineers of Serbia, pp. 1062 - 1065, issn: ISBN 978-86-6055-076-9, Soko Banja, Srbija, 20. - 23.
Oct, 2015;
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19.

20.

21.

22.

23.

Nenad Milji¢, Slobodan Popovi¢, Local Model Networks as Virtual Combustion Sensors in IC
Engines, 17th Symposium on Thermal Science and Engineering of Serbia, Proceedings, Society of
Thermal Engineers of Serbia, pp. 1038 - 1043, issn: ISBN 978-86-6055-076-9, Soko Banja, Srbija,
20. - 23. Oct, 2015;

Slobodan J. Popovi¢, Nenad Milji¢, Parameterisation of friction in engine piston-cylinder
assembly, 17th Symposium on Thermal Science and Engineering of Serbia, Proceedings,, Society
of Thermal Engineers of Serbia, pp. 1066 - 1073, issn: ISBN 978-86-6055-076-9, Soko Banja,
Srbija, 20. - 23. Oct, 2015;

Stefan Dini¢, Vladimir Petrovi¢, Predrag Mrda, Slobodan Popovi¢, Nenad Milji¢, Light Vehicles
Test Procedures on an Automated Engine Test Bed, 17th Symposium on Thermal Science and
Engineering of Serbia, Proceedings,, Society of Thermal Engineers of Serbia, pp. 1056 - 1061,
issn: ISBN 978-86-6055-076-9, Soko Banja, Srbija, 20. - 23. Oct, 2015;

P. Mrda, N. Milji¢, S. Popovi¢, M. Kitanovi¢, Ignition Timing Map Calibration Based on
Nonlinear Dynamic System Identification Using NARX Neural Network, Proceedings of 18th
Symposium on Thermal Science and Engineering of Serbia, pp. 685 - 693, 978-86-6055-098-1,
Soko Banja, Srbija, 17. - 20. Oct, 2017;

M . Kitanovi¢, S. Popovié, N. Milji¢, P. Mrda, Dynamic Programming Study of a Hybrid Electric
Powertrain System for a Transit Bus, 18th Symposium on Thermal Science and Engineering of
Serbia, Proceedings, pp. 988 - 997, 978-86-6055-098-1, Soko Banja, Serbia, 17. - 20. Oct, 2017.

I'.1.2.2 CaonmTeme ca Mel)yHAPOAHOT CKYNAa IITAMIIAHO Y U3Boay, M34

24.

.13

Milji¢, N.: Mathematical model of a variable speed governor for distributor injection pump,
Proceedings of the International Congress Motor Vehicles & Motors 2008, Kragujevac 2008, pp.
28.

I'pyna pesyarara M50

I'.1.3.1 Pax y ncTakHyTOM HAIIMOHAJTHOM Yaconucy, M52

1.

r.i4

Slobodan Popovi¢, Nenad Milji¢, Marko Kitanovi¢, Effective approach to analytical, angle
resolved simulation of piston—cylinder friction in IC engines, Mobility & Vehicle Mechanics,
University of Kragujevac, Faculty of Engineering, vol. 41, no. 2, pp. 33 - 51, issn: 1450-5304,
udc: UDC: 536.8, 2015;

Nenad Milji¢, Slobodan Popovié¢, Marko Kitanovi¢, Engine crankshaft speed measurement error
compensation, Mobility & Vehicle Mechanics, University of Kragujevac, Faculty of Engineering,
vol. 41, no. 3, pp. 39 - 51, issn: ISSNp 1450-5304, udc: UDC: 621.431.73:53.088.6, 2015;

Marko Kitanovi¢, Predrag Mrda, Slobodan Popovi¢, Nenad Milji¢, Fuel economy comparative
analysis of conventional and ultracapacitors-based, parallel hybrid electric powertrains for a transit
bus, Mobility & Vehicle Mechanics, University of Kragujevac, Faculty of Engineering, vol. 40,
no. 3, pp. 69 - 84, issn: 1450-5304, udc: UDC: 629.341;621.431, 2014.

I'pyna pe3yarara M60

I'.1.4.1 Caonurene ca cKyna HAMOHAJHOT 3HAYAja IITAMIIAHO Y LeJuHU, M63

1.

Mussuh,H., [TerpoBuh, C.: [Ipumena pauyHapa y MpojeKTOBamYy AeI0Ba MOTOpa, 300PHUK pajioBa
ca koH(epennuje UPMEC 98, beorpan 1998, ctp. 199-204;
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I.1.5s

Tomuh, M., IlerpoBuh, C., [Tonosuh, C., Mubuh, H.: Pa3Boj 6ensunckor moropa JIMb 1.4 ca
TypOOTYICEEM H CIICKTPOHCKAM yOpH3raBameM, 300pHHK pamoBa ca 14. cummosujyma
tepmuuapa Cpbuje, Coxo bama 2009, ctp. 353-362;

Tomuh, M., ITonoeuh, C., Mussuh, H., [lerpoBuh, C., Crajuli, B.: Ilpumena typOonymema Ha
motopy AMB 1.4 MPI, 36opuuk pagosa ca kondepenumje ,, JEMU 20097, bawa Jlyka 2009, ctp.
541-546.

I'pyna pesyarara M70

I'.1.5.1 JokTopcka qucepramuja, M71

L.

Henan Mwubuh, HcTpakuBame ONTHUMAJIHOI YIPaB/bakbha CHUCTEMOM Majbema OTO-MOTOpA
NPUMEHOM BEIUTAYKUX HEYPOHCKUX Mpexka, YHHUBep3uTeT y beorpamy, MamumHCcku dakynrer,
2012.

I'.1.5.2 Marucrapcka te3a, M72

2.

I.1.6

Henan Mwubuh, VMcnmtuBame AWHAMHYKOT ITOHAIIaFba MEXaHWYIKOT peryjiaTopa TUCTPHOYTOp
ITyMIT€ BUCOKOT TPUTHCKA MPH HECTAIIMOHAPHOM paly OU3en-MoTopa, YHuBep3uteT y beorpany,
Mammacku daxynarert, 2005.

I'pyna pe3yarara M80

I'.1.6.1 Texunuka pemema, nogrun: M81

1.

[Momosuh, C., Mubuh, H., 4-xaHamHM yHUBEp3aJHH MOAYJ 32 KOHIUIIMOHUPAHE CHTHAIA
MSGA-41 (woBu mnpomsox (MS81): yHHBep3asiHa TOjauMBavykKa KapTHIA pa3BHjeHA Kao
HaIOTpajiba aKBU3UIMOHMX CHUCTEMa 3a Hamajalke M KOHJUIMOHUpAmkE [aBada ca MEpPHHM
MOCTOBMMa, TEPMOPE3NCTUBHUX JlaBada W TEPMOIIApOBa; pa3BHjeHa y OKBpy mpojekra 6380-TP
MHTP Bnage Perryomke Cp0Ouje), pememe 6p. 153/3 ox22.04.2010. rox.

[erposuh, M., Musbuh, H., [Tonosuh C., luctpubyupanu akBusuunonu cuctem LTT-200 (HoBH
npousBoj (M81): BulIekaHATHN aKBU3HLMOHU CHCTEM 3a Halajamke JaBada U KOHAMLIUOHUPAHE
CUTHAJIa Ca eTepHET MPEHOCOM IT0aTaKa; pa3BHjeH y okBupy npojexra I1TP-2124 MHTP Bnane
Pemry0mmke Cp6wuje), pememe 6p. 152/3 ox 22.04.2010. rox.

I'.1.6.2 Texunuka pemema, mogrumn: M85

I.1.7

[Monosuh. C, Museuh, H., Macenu npoTtokomep 3a Baznyx Benukor kananutera HCHFME-FME
5000 (meprm wmHCTpymMeHT (MS8S5): TepMmamHM MaceHH MPOTOKOMEP y3 KOjH je pa3BHjaHA H
MPOIIMPEH KaNaluTeT HWHCTANaldje 3a KajauOpamujy mpoTokoMmepa mo craHmapay 1SO5167;
pa3BujeH y okBupy npojekra 6380-TP MHTP Bnane Penyomuke CpOuje), pemerme 6p. 152/3 ox
22.04.2010. rogx.

[Momosuh C., Musbuh H., Lisetnh M., Cucrem 3a KOHTHHYHpPaHO MEpEHE MACeHOT MPOTOKa
ropuBa FCMS-3000 (mepun wmHCTpyMeHT (MS85): MepHM CHCTEM BHCOKE KJIace TayHOCTH 3a
JUHAMHYKO MEpPEHe MaceHOr MPOTOKa TOpUBa; pa3BUjeH Y OKBUpY mpojekta 6380-TP MHTP
Brnane Peny6nuke Cp6uje), pememe 6p. 151/3 ox 22.04.2010.

Yubennuka aureparypa

Cno6opan [Tonosuh, Henang Musbuh, Motopu CYC - [Ipaktukym, Yausepsurer y beorpany —
Mammacku dakynret, 2018 (ISBN 978-86-7083-970-0)
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I'.1.8

L.

10.

11.

12.

AyTOpH30BaHHU es1adopaTH, eKclepTH3e, HCIIUTUBAKA

Cno6opan [Tonosuh, Henan Mussuh, Mapko Kuranosuh, [Ipenpar Mpha, UcnutuBame epexara
npuMmene anuTuBa 3a au3en ropuso Jlykoun EKTO Ha pagHe kapakTepuCTHKE, EKOHOMHUYHOCT U
TOKCHYHOCT WM3AYBHHX TacoBa amsen moropa (M3eemraj 6p. ICMFB/SJP 1-08-07-1-10/2013),
2013, Mammunacku dakynreT beorpan. Hapyuwna: ,,JIykowmr Cpouja* A/l;

Henax Mussuh, Cno6oaan Ilonosuh, Mapko Kuranosuh, [Ipeapar Mpha, UcnutuBame edexarta
npuMeHe aauTuBa 3a MotopHu OensuH Jlykomn EKTO Ha pagHe kapakTepuCTUKE, EKOHOMHUYHOCT
W TOKCHMYHOCT M3JyBHUX TacoBa OeH3uHcKkor wmotopa(M3semraj 6p. ICMFB/NLM [-08-06-1-
10/2013), 2013, Mammuncku dakyiarer beorpan. Hapyuunar: ,,Jlykoun Cpouja“ AJl;

Cno6oman Ilomosuh, Henax Mussuh, Hanaz u mMunubeme BemTaka y mpeamery Opoj 40-I1-
5656/2013 koju ce Bomaum mpen OkpyxHHM TpuBpenHuM cynoMm y beorpany (M3semtaj Op.
MFB/MOT/S-0801-1510-01, int. 2180/1), Emabopar 54 ctp, 2015, Mammucku dakyarer
beorpan;

Henang Musbuh, Cnobonan [lomoBuh, Hama3z m munubseme Bemraka y mpeamery 6poj 57-0-B-
113206-15V xoju ce Boau npen OKpyXKHUM MPUBpeaHUM cynoM y bamoj Jlymu (M3semiraj Op.
MFB/NLM/S-08-01-15-05-03, int. 2281/1), EnaGopar 145 crp, 2015, Mamuucku ¢dakynrer
beorpan;

Henan Musbuh, Cino6onan Ilomosuh, [Ipernen rmaBaOT 6poackor moronckor motopa Caterpillar
3512 peuHor mioBuia ,,Jluero* ca CTpy4HUM MUIILJBEHEM O EKCIUIOATALM]U U OJIP)KaBakby MOTOPa
Kao W y3pouumma kBapa Ha Moropy amanHa 09.07.2014 (Mzsemraj Op. MFB/NLM/S-08-06-1-
10/2014, int. 2072/1), Emabopar 22 ctp, 2015, Mammnacku ¢axynrer beorpan. Hapyuwmma:
HAMIT TUM® m.0.0. , Bpesuk, bpuko, bocua u Xepiieropuna,

Cno6opan [Tonosuh, Henax Mussuh, Mapko Kuranosuh, [Ipenpar Mpha, Ucnutuame epexara
npuMeHe aguTuBa 3a ausen ropuso Jlykomn EKTO Ha pagHe kapakTepuCTHKE, eKOHOMUYHOCT U
TOKCUYHOCT M3AYyBHUX racoBa nusen moropa (Mssemraj 6p. ICMFB/ICED 08/01-1606-01, unT.
382/1), 2016, Mamuncku dakynret beorpan. Hapyunnan: ,,Jlykonn Cpouja“ A/l;

Henan Musbnh, PanoBan Camapyuh, McnutuBame noroucke jequnuie Caterpillar [IPU C3.4B
Tier 4F Interim panu mpoBepe HaKOH yrpamame y BazaymHu 6epad Boha Kokan 500S (L1 Audit)
(MzBemraj 6p. ICMFB/ICED 08/06-1703-01, unt. 358/1), 2017, Mammucku dakynretr beorpa.
Hapyuwunar: ,,bCK* 1.0.0 O6penoBarr;

Henan Musbuh, Cnobonan Ilomosuh, Mapko Kutanosuh, Ilpenpar Mpha, JlabopaTopujcko
WCIIUTUBAKE MMOTOHCKUX KapakTepucTuka ausen-moropa Deutz F6L413 (M3eemraju 6p. ICCM
0806/03-01, 0806/03-01-002, 0806/03-01-003, 0806/03-01-004, wunr. 165/2, 197/1, 198/1 nu
199/1), 2016, Mammncku dakynrer beorpan. Hapyuwnan: ,,CpboayTo® 1.0.0.;

Cno6oman llomosuh, Henag Mmusbumh, Mapko Kwuranoewh, Ilpegpar Mpha, HWcnutuBame
JBOTAaKTHOT JBOLMJIMHAAPCKOT MOTOpa ca MOJU(PHUKOBAHMM KIMITHUM MEXaHU3MOM paju
yTBphuBama edekTuBHe cHare W e(QeKTUBHOI OOPTHOI MOMEHTa Yy CIIOJbHOj OpP3MHCKO]
kapakrepuctunu (M3semraj 6p. MOB/CJIT C-08.01-01/05/2014, uat. 1094/3), 2014, MamuHCKH
(dakynret beorpan. Hapyumran: Munan Bunakosuh;

Cno6opan [Tonosuh, Henag Mussuh, Mapko Kutanosuh, [Ipeapar Mpha, HcnutuBame edexarta
MPUMEHE METO/IE 33 TPETHPahe TOPUBA EIEKTPOMAarHeTHUM 3padyeheM Ha PaHe KapaKTePUCTHKE,
€KOHOMHYHOCT ¥ TOKCHYHOCT M3QyBHHUX racoBa am3en-motopa(M3semraj 6p. MFB/SJP S-08.01-
01/04/2014), 2014, Mamuncku dakynarer beorpan. Hapyuunai: Exkoreka 1.0.0. beorpan;

Cno6opman Ilonmosuh, Henang Musbuh, Mapko Kwuranosuh, Ilpenpar Mpha, MoTtopcko
WCIUTHBaWke au3en ropusa, (YroBop Op. 2264/1, 2017), 2017, MamuHcku daxynrter beorpamn.
Hapyuwnnan: HUAC a.n. Hosu Cap;

Cnob6onan Ilomosuh, Henan Mussuh, JlaGopaTopujcko HCIUTHBaKE HUCKOTEMIIEPATYPHUX
KapakTepucTHKa amszeln ropusa (2969/1, 2017), 2017, Mammacku dakynrer beorpan. Hapyuwnmai:
HUC a.n. Hou Cag;
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I''1.9 VYuyemhe y MmehyHapogHum Hay4YHUM NpPOjeKTUMA

I.1.10

Research of the possibilities to increase the efficiency of IC engines by application of
turboexpansion (McrpaxuBame moryhHoctn mnoBehama cremeHa kopucHoctn Mmotopa CYC
puMeHOM Typboekcmanaepa), (2011-2012), bunarepanan npojekat usmehy Penyonmke Cpbuje u
HP Kwune, pyxoommnan npojekra y P. Cpbuju: mpod. ap Muposmryd Tomuh, pykoBommiair
npojekra y HP Kunu: Prof. Dr Shi Xin. ®unancupan ox ctpaHe MuHHCTapcTBa POCBETE, HAyKe
Peny6muke Cpouje u HP Kune (Ilporpam Hay4yne u TexHoisomike capaime nsMely PemyOmmke
Cpbuje u HP Kune 3a nepuon 2011-2012);

General Agreement, (Ommutu yroBop o capaamu ca kommannjoM AVL GmbH, Aycrpuja) (302/1,
2015 + Amnekc 2733/1, 2015). KopykoBoaumnari pojekra;

Benchmarking of an existing engine in an automated way (AyTomMaTH30BaHO MamlHUpame
nocrojeher motopa), (1563/1, 2015); [Ipojekat peanuzosan y capaiamu ca AVL GmbH, Aycrpuja.
PykoBounal npojexTa;

Testing of the SCR Engine (McnutmBama pamHOT TMIpolieca MOTOpa Ha HCTPAKUBAYKOM
moHommuHApy) (3310/1, 2016-2017.) ; Ilpojexar peanmm3oBaH y capamgmu ca AVL GmbH,
Aycrpuja. KopykoBoaumnar npojexra;

Endurance testing of pressure indicating sensors on SCR Engine (McnutuBama cenzopa 3a
WHANLYpame MPUTHCKA Ha BEK Ha MCTpaknBaukoMm MoHomwinuHapy) (1491/2, 2017) ; Ilpojexat
peanu3oBal y capaamu ca AVL GmbH, Aycrpuja. KopykoBoauiail mpojekra;

Testing of the indicatins sensors on SCR engine (McnutuBama KapakTepHCTHKa CEH30pa 3a
naannupame) (850/2, 2017); Ilpojekar peammsoBaH y capammu ca AVL GmbH, Ayctpuja.
KopykoBoaunail npojexra;

Ydyemhe y HayynuM npojekruMa (puHaHcUpaHuM o cTpaHe MuHHMcTapcTBa mpocBere,

HayKe U TEXHOJOUIKOT pa3Boja Pemy6iuke Cpouje

L.

Hayune mojyiore 3a MHXEHEPCTBO MOTOpPa M MOTOPHHX BO3WiIa, MamuHCKU (akyiTeT
beorpam, 1998. (mpojekar MHT11MO03CB1);

HcrpakuBame W pa3BOj MEXaHWYKH M EJICKTPOHCKH YIIPAB/BAHWUX BHCOKOIPUTHCHUX CHCTEMa
yOpu3sraBama ropuea koj nu3en motopa, UM, 2002, (MUC. 3.06.0160.5);

Pa3Boj eKOJIONMIKUX MOTOpa 3a MOJHOMPHUBPEIHY MEXAHU3AIH]y W Pa3BOj CABPEMEHUX TPaKTOpa
Koju 3amoBosbaBajy nponuce ELIE u OEIl/I-e, IMB, 2004, (MUC. 3.05.01115.5/2);

Pa3Boj nHOBUpaHoT GeH3uHCcKOT MoTOopa JIMbB panne 3anpemuna 1.4 n, IMB, 2004, (ITTP 20.36
B);

VYcappmaBame gomMahux OEH3MHCKHX ayTOMOOMJICKMX MOTOpa paad MoOoJblIama €HEPreTCKUX U
eKOJIOIIKUX KapakTepuctuka, JIMb, 2005. (HIIEE 290025);

Pa3Boj pamunuje nHOBHpaHNX O€H3MHCKUX MOTOpa 3anpemune 14-16 1. IMB, 2008, (14074-TP);

HcrpaxuBame W pa3Boj alTepHATHBHUX MOTOHCKHX CHCTEMa M TOpPHBA 3a Ipajcke ayrodyce U
KOMYHAQJIHa BO3WJIA Paad MOOOJbIIamha eHEPreTCKe e(pUKACHOCTH M KOJOIIKUX KapaKTepUCTHKa,
2011-, (TP-35042, PykoBoaunan npod. ap Mupossyo Tomuh);

Pa3Boj u m3rpaama JAEMOHCTPAMOHOT MOCTpOjea 32 KOMOMHOBAaHY MPOU3BOILY TOIUIOTHE H
eJNIeKTpUYHE eHepruje ca racudukanujom ouomace, 2011- ,(TP-33049, PykoBommman npod. ap
I'opan Jankec);

HctpaxxuBame 1 pa3Boj alTEpHATHBHUX MOTOHCKHX CHCTEMa M TOpHBa 3a rpajcke ayrodyce u
KOMYHAJIHa BO3MJIA Pajy MOOOJbIIakha SHEPreTCKe e(pUKACHOCTH M SKOJOIIKUX KapaKTepUCTHKa,
2011-, (TP-35042, PykoBoaunar npod. ap Mupossyo Tomuh);
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10. Pa3Boj u m3rpagma JEeMOHCTPAOHOT MOCTPOjeha 32 KOMOMHOBaHY NMPOW3BOAKY TOIUIOTHE U
eNIeKTpUYHE eHepruje ca racudukanujom ouomace, 2011- ,(TP-33049, PykoBomumar npod. ap
I'opan Jankec);

I'.2 bubanorpaduja HAyYHHUX M CTPYYHHX PaJ0oBa HAKOH M300pa y 3Bame BaHPeIHOr npodecopa
I'.2.1 I'pyna pesyarara M20

I'.2.1.1 Pax y mehynapoanom gaconmucy, M23

1. P . Mrda, N. Milji¢, S. Popovi¢, M. Kitanovi¢, Continuous Slow Dynamic Slope Approach for
Stationary Base Internal Combustion Engine Mapping, Thermal Science, 24, No. 1, pp. 147 -
158, doi: 10.2298/TSCI190308171M, 2020. (Science Citation Index-Web of Science® — IF =
1,625 (2020) — M23; uzsop KoBSON) https://doi.org/10.2298/TSCI1190308171M

2. M . Kitanovi¢, S. Popovi¢, N. Milji¢, P. Mrda, Numerical Analyses of a Hydraulic Hybrid
Powertrain System for a Transit Bus, Thermal Science, 24, No. 1, pp. 159 - 170, doi:
10.2298/TSCI190308172K, 2020. (Science Citation Index-Web of Science® — IF = 1,625 (2020)
— M23; uzBop KoBSON) https://doi.org/10.2298/TSCI190308172K

I'.2.2 I'pyna pesyarara M30
I'.2.2.1 Caonmrene ca Mel)yHapoaHOr cKyna mMITAMNAaHO y HeJuHu, M33

1. P . Mrda, N. Milji¢, S. Popovi¢, M. Kitanovi¢, Stationary Test Plan Optimisation Using Slow
Dynamic Slope Engine Screening, International Congress Motor Vehicles & Motors 2020, pp. 77
- 84, 978-86-6335-074-8, Serbia, 8. - 9. Oct, Kragujevac 2020;

2. M. Kitanovi¢, S. Popovi¢, N. Milji¢, P. Mrda, A Neural Network-Based Control Algorithm for a
Hydraulic Hybrid Powertrain System, International Congress Motor Vehicles & Motors 2020, pp.
85 -93, 978-86-6335-074-8, Serbia, 8. - 9. Oct, Kragujevac 2020;

3. Predrag Mrda, Marko Kitanovi¢, Nenad Milji¢, Slobodan Popovi¢, Internal combustion engine
test plan execution order optimisation using Travelling Salesman Problem heuristics approach,
Book of Abstracts of the International Congress Motor Vehicles & Motors 2022, pp. 23-25, ISBN
978-86-6335-096-0, Sebia, 13-14 Oct, Kragujevac 2022;

I'.2.3 AyTtopu3oBanm eaadopaTu, eKclepTU3e, HCIUTHBALA

1. Henag Mumuh, Hemama bykymmuh, Bnagumup Ilerposuh, UcnutuBame ,,H2E ECC* cucrema 3a
Jdekapoonmsamujy” motopa CYC. (Mzsemraj 60p. MFKM-0110/19-1902), 2020, MamuHCKH
¢axynrer beorpan. Hapyuunan: Yuusepsuter y HoBom Cagy Dakynrer TEXHUUKHX HAyKa;

2. Henagx Mumbuh, Hemawa Bykymwh, Bmagumup Ilerposuh, JlaGopaTopujcko wncnuTuBame
mororckux arperara Deutz F6L413. (M3Bemraj Op. MOT-1902/1909-01), 2020, MammHCcKH
(dakynret beorpan. Hapyummam: ®AII Kopnoparuija a.n.;

3. Henwax Mwubuh, Hemamwa Bykymuh, BanmaGopaTopujcko HCHOHTHBaEm€ TMOTOHCKE jEAWHHIE
Kubota V3800-T panu npoBepe HakoH yrpaime y Ba3nymHu 6epad Boha Kokan 500S. (M3Bemaj
op. ICCM 0419-0806-01), 2019, Mammucku ¢daxynrer beorpam. Hapyummam: BCK m.0.0.
OO6peHoBair;

4. Henax Mwubuh, Hemama bBykymuh, BanmaGopaTopujcko HMCHUTHBam-€ IMOTOHCKE jEAWHHIE
Caterpillar IPU C3.4B Tier 4F paagu npoBepe HakoH yrpaame y BazaymHu Oepau Boha Kokan
500C (Audit L1). (U3Bemtaj 6p. MFCM-0107/18-1902), 2018, Mamuscku ¢akynter beorpar.
Hapyuunan: BCK n.0.0. O6peHoBail.

I'.2.4 Yuewmhe y me)yHapoaHuM HAYYHO-HCTPAKUBAYKUM NPOjeKTHMA
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https://doi.org/10.2298/TSCI190308172K
https://doi.org/10.2298/TSCI190308171M

1. General Agreement, (OmmTu yropop o capanmu ca komnaaujoMm AVL GmbH, Aycrtpuja,27/1,
2019.). KopykoBoaumall mpojexTa;

2. Testing of the single cylinder research engine 2019: Testing of the advanced combustion system
on the gasoline Single Cylinder Research Engine (SCRE), AVL Graz GmbH and University of
Belgrade, Faculty of Mechanical Engineering, Internal Combustion Engines Dept., Belgrade,
2019-2020., ref. 98/1 24.04.2019. KopykoBouiar mpojeKTa;

3. Testing of the single cylinder research engine 2019 — extended: Testing of the advanced
combustion system on the gasoline Single Cylinder Research Engine (SCRE) - Part 2, AVL Graz
GmbH and University of Belgrade, Faculty of Mechanical Engineering, Internal Combustion
Engines Dept., Belgrade, 2019-2020. , ref. 162/1 17.07.2019. KopykoBoauiali pojexTa;

4. Testing of the advanced combustion system on the gasoline Single Cylinder Research Engine
(SCRE) - Part 3, AVL Graz GmbH and University of Belgrade, Faculty of Mechanical
Engineering, Internal Combustion Engines Dept., Belgrade, 2020., ref. 81/1 20.07.2020.,
KopyxoBoaunan npojexra;

5. Testing of the advanced combustion technologies on the gasoline Single Cylinder Research
Engine (SCRE) - 2021, AVL Graz GmbH and University of Belgrade, Faculty of Mechanical
Engineering, Internal Combustion Engines Dept., Belgrade, 2021. Ref. 138/1 25.08.2021.
KopyxoBonunar npojexra.

I'2.,5 Ydyemhe y HayYyHUM MNpojeKTHMMa (pMHAHCHPAHMM O cTpaHe MHHHCTapcTBa MpocBeTe,
HAayKe M TeXHOJOIKOT pa3Boja Penmy0iuke Cponje

1. HuHoBanuja HactaBe y o0nacTd MH(OPMAIMOHUX TEXHOJIOTHja 3a ayTO-MOTO WHAyCTpHjy, 2017.
(ommyka ©Op. 451-02-02778/2017-06, IIporpamcka aktuBHoct MIIHTP ,,Pa3Boj Bucokor
oOpazoBama®, pykooamiarll B. mpod. n1p Henax Musbpuh);

2. WHrerpucana uCTpaXuBama y O0JacCTH MakKpo, MHKPO M HAHO MAIIMHCKOT HH)KCHEPCTBA
MIIHTP, 2020- , yuecHuk Ha npojekTy B. npo¢. np Henax Musbuh).

J. IIpuka3 u oieHa HAYYHOI PaJa KAHAUIATA

J.1. Ilpuka3 u oneHa HAy4YHOT paja npe n3dopa y 3Bame BaHpeAHOT npogdecopa

Kanmunar ap Henan Musbuh je y pany, npe nzbopa y 3Bame BaHPEIHOT Ipodecopa, Maxmby YCMEPHO Ka
WCTpaXWBamky paIHOr TpoIeca MOTOpa U TO MOCEOHO KPO3 HMHTEH3WBAH JIA0OPAaTOPHjCKH paj Ha
yHampeheme MeTofa ucrmtuBamba Motopa CYC u aHanmsze u oOpaze moxaraka. OBaj pan je JOTPHHEO
yHamnpehewy JlabopaTopuje 3a MOTOpe, alli U YCHOCTaBJbakby YCIIOBa 3a pealn3alydjy BeoMa 3aXTeBHUX
npojeKata ¥ HHTCH3UBUPAKE Capalibe A eMUHEHTHIM MCTPAKMBAUYKUM MHCTUTYLHjaMa y 00JIacTH ayTo-
MoTo mHIycTpHuje. Kanmuaar je ymopemo, moan3ameM HaydHO-MCTaXHMBAYKHX Kamarurera Kateape ca
yHampehema WHTEH3MBHO KOPHUCTHO W 3a yHampelheme caapxkaja W MeToma HacraBe Ha Kartempwm.
bubnuorpadcku momamy W3 OBOT MEpUOJa MPHUKA3yjy HAYYHO-UCTPAKHMBAYKKA pajJ KaHAHMIATa Camo
JEITHUM JICITOM.

Jleo pesynrara HCTpakuBamba KOjUMa ce MOCBETHO TOKOM H3pajie MarucTapcke Tese, a Koja Cy ycMepeHa
Ha pemaBame mpoOiiemMa W yHampehema CBEpPEeKHMCKOT peryiaTopa AUCTPUOYTOp IyMIleé BHUCOKOT
IPUTHCKA 33 yOpHU3raBame ropuba KOJA IU3e]-MOTOpa, KaHIUAAT je M3JI0KHO y pajoBUMa IO PEAHUM
opojem 5 (Omemax I'.1.1.2 — M24) u 24 (Onermak 1.1.2.2 — M34). ¥ oBuM pajoBuma je JaT ACTaJbaH
NpUKa3 MaTeMaTHYKOI MOJENa CBEPEKUMCKOr perynatopa auctpubyrop nymmne CAV-IPM. [leo
napamerapa Mojena HICHTU(QHKOBAH j€ EKCHEPUMEHTAJHUM IIyTeM Ha HAMEHCKU IPHUIIPEMIBEHO]
MHCTaJIAIMjK Ha KOjOj Cy CHMYJITaHO MEPEHH TPCHYTHa yraoHa Op3MHA BpaTHja peryjiaropa ¥ I10JI0XKa]
pedepeHTor eneMeHTa peryiaropa. 3axBalbyjyhu npumeHu real-time omnepatuBHor cuctrema QNX
MOCTUTHYTE Cy TpaHWYHE Op3WHE AWTUTAIHE aKBU3WIMje YNPKOC OpojHUM JIUMUTHpajyhuMm ¢dakropuma
caMme akBu3uiuoHe iatdopme. Kanubpucanu Monen perynatopa je MOcaykHO Ka0o OCHOBA 32 aHAIHU3Y
HBETOBOT JIMHAMHUYKOT TOHAIlakha, Y OTBOPEHO] METJbH, W TO HAPOYUTO Y IMpeJa3HUM PEeKUMHMA.
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[lpumeHOM Kpoc M ayTOKOpeNalloHEe aHalW3e CHUMJbEHHX MOJaTaka WACHTH(QUKOBAaHU Cy Y3pOIH
npobJeMa ca KojuMma ce OBaj THIT peryiaropa gomahe MpOU3BOJ-¢ CyoUyaBao y mpakcu. Pan mpezacrasiba
caMo JIe0 UCTPaKMBamka MPEICTABJLEHUX Y MAarucTapckoj Te3W KaHmuaarta ( paj mox pemHuM Opojem 2,
I'.5.2 — M72) y ko0joj cy nerajbHO enabopHpaHH CBU HABEIEHHM ACIEKTU MpEeIMETHE MpoOiieMaThKe.
HacraBak mcTpakuBama Ha OBOj TeMH OOYXBaTHO je Pa3Boj CBEOOYXBATHOI MAaTEeMaTHYKOT MOJeNa y
OKBHPY KOTa Cy y3eTH y 003Up U XUAPOJHHAMHYKE M0jaBe y CUCTEMY yOpH3raBama roprBa, alld 1 O/13WB
TUIAYHOT JIM3€NI-MOTOpa, T€ je aHAIW3UpaH paj CHcTeMa y 3aTBOPEHOj TETIbH KpO3 MPHMEHY
COMUCTHLMPAHUX MOJMOJENIa Y CIIOKCHO] CHUMYJALHWjH TMPEAMETHOT peryjaropa, AW3ell-MoTopa H
XUJPAYIUYKAX KOMIIOHCHTH 3a OJIMEPaBambe IUKIYCHE KOJMYHMHE FOPUBa KOMILJICKCHOM HMHTETPAIH]OM
cuMyJalnuoHux okpyxema (Ricardo Wave — LMS AMESim — Simulink).

Jpyru neo uctpakuBama KaHanaara Ouo je ycMepeH Ha UCTpaxkuBamba MOryhHOCTH mo0OoJbIIaka pagHoT
mporieca u nephopmancu moropa CYC nmomahe mHmycTpuje — mpe cBera mMoTopa mpousBohaua JIMb
panne 3anpeMune 1.4 u 1.6 nurapa. Y paay noa peaaum opojem 1 (Oaespak I'.1.2.1 — M33) nart je npukas
pesyJiTata HCTpaXKMBaba Ha IPUMEHH IIPOTOTHIICKOT ypehaja 3a BapHjalijy MpOTOYHOT IPeceKa yCUCHUX
KaHaja Ha OeH3WMHCKOM MOTOpy (koHKpetHO JIMbB mMotopa 1.4). [lpumemenu ypehaj omoryhasa
nperpahiBambe YCHUCHOT KaHajla M TPOMEHY HerOBOT TMOIMPEYHOr TIpeceka TOKOM paxa MOTopa.
HctpaxkeHn cy TOTEHLWjalld MPUMEHE OBAaKBOT KOHIIENTA KOJ JABOBEHTWJICKHX MOTOpa HapOYUTO Ha
HIDKMM Op3MHCKHM PEXHMHMa Ha KOjUMa j€ CMambeheM NPOTOYHOT NpeceKka Ha YCHCY IMIHHAPa Moryhe
nmoBehatn Op3WHY ycTpyjaBama W TUMe MOcpedHo mnoBehatm HUBO TypOyJeHIHje y KOMOpH 3a
caropeBame. Mako cy cBe aHamm3e BpIICHE MOCPEJHO, HAa OCHOBY €KCIEpUMaHTamHO mnpaheHnx
e(eKTUBHUX M WHAWLMPAHUX MapaMeTpa, HEABOCUMHUCICHO Cy MOTBp)CHH MO3UTHBHU €(PEKTH MpHMEHe
OBOT' KOHIIETITa KOJ] IBOBEHTWIICKUX OCH3MHCKUX MOTOpa. OCUM HCTpakuBamka MOI'yhHOCTH oOoJbIIamka
MOTOpa MOJIU(HKAIUJOM CHCTEMa MyHEHha YCHCHOI MOTOpa, UCTpaXKHBamka Cy HACTaBJbeHAa WM Ha
HaTIy’EHO] BapHjaHTH MOTOpa 4Mju je mporoTtun u3pahen y JlaGoparopuju 3a moTope MammHCKOT
¢axynrera. PagoBu nog pennum OpojeBuma 2 u 3 (Onespak I'.1.4.1 — M63) npukasyjy Ha KOjU je HAUMH
pa3BUjeH HOBH CHCTEM TypOONyHCHha U CUCTeM yOpH3raBama OCH3MHA HAa WHOBHPAHOM OTO-MOTOPY
3anpemuse 1.4 1, npoussonme JIMB. 3a morpebe ynpabama 0BUM MOJU(PHUKOBAHUM MOTOPOM pa3BHjeH
je HOB yIpaBJbauKu CHCTEM 3a yOpH3raBame TOpMBa M TaJbele cMemre. Peryrnamuja mnpuTHCKa
HaJIIy’kemha BpIIEHAa je TPEKO ENEKTPOHCKOI CHCTeMa KOHTpOJe 3a00MIa3sHOT BEHTHIA TypOWHE
(wastegate), kako Ou ce omoryhuiia KOHTpOJIa MopacTa MPUTUCKA KOMIIPECcopa Ha MOjeIUHUM PeKUMUMA
pana moropa. 3a norpede euKacHe JCTEKIUje IETOHATHOT CaropeBama Pa3BHjCH je mocebaH CUCTEM 3a
o0pany rmojaraka ca ceH30pa JETOHAHTHOT CaropeBama y peaHoM BpeMeHy. TOKOM OBOT MCTpaKUBamba
U3BpIICHA j€ ONTUMM3AIMja YIPaB/BAYKUX Mara MOAW(MHKOBAHOT MOTOpA, & MCHHTaHU Cy W JHMHTH
HaTIy’kEHha Ha MPeIMETHOM MOTOpPY MPHUMEHOM yOpH3raBama Boje y paaHy cMelry MoTtopa. [Ipukazanu
pesyiTaTH yKaslyjy Ha YMIbEHHIy Ja MocTojeha KomMopa 3a caropeBame, y3 HENPOMEHCHH CTEleH
cabujama, mpy’ka MOryhHOCTH 32 caMO BeoMa OrpaHMYEHH MopacT npuTHcka. [locTurHyTH Cy 3Ha4ajHU
MOMAIlM y MAaKCUMaJIHO] CHa3u U OOPTHOM MOMEHTY MOTOpa Y3 3aJpKaBarbe €eKOHOMHUYHOCTH.

V ckiomny mpatehnx, KOMIDIEKCHHX aHalli3a PagHOT TpoIleca MOTopa, Maxma je TmocBeheHa u pa3Bojy
MeToa 3a o0pajy MojaTaka WHIUIMPAHOT MpHUTUCKAa y TwiuHApy Mmortopa CYC. Jeman nmeo THX
UCTpaKUBama MpHUKa3aH je y paay mox peanuMm Opojem 4 (Onemak [.1.1.2 - M24). JleMoHCTpupaHu
anropuraMm omoryhasa jeqHOCTaBHY U Op3y eBalyaldjy TeMIeparype raca y HWIMHIPY Kao U eCTUMALH]jy
Op3uHe TOKa caropeBama. lIpeacTaBibeHHM anropuTaM 3acHOBAaH je Ha pa3MarpamuMa XO0XeHOepr
(Hohenberg) u Kunmana (Killman) koja cy mojaTHO mpouiupeHa y3uMameM y 003up Impolieca ImpeHoca
tormote. OBakaB MPHCTYNl OMOryhaBa KOMIUIETHY eBallyalljy TOKa TOIUIOTE OcJo0OoheHe TOKOM
caropeBama, a HE caMo OHOT JIeJla KOjH Ce TIpejla caMo pajHoj Marepuju (racy). Y pany je aHaiam3upaHa
TAYHOCT METOJIE M MOKAa3aHo je Jla IPUME-eHa [10jeJHOCTAaBIbEha MPOY3POKYjy BHIIIE HETO MPUXBATJEUBE
rpemke. Y paiay je AEMOHCTpHpaHa M MpaKTUYHA MPUMEHa METOJe Ha MPUMEPY jeOHOT OTO M AM3ed-
MOTOpa.

HacraBak ucTpakuBama Ha 1M0Jby MIPUMEHE HATIMYHCHA MPEACTABILEH j€ Y paay MoJl peAHUM OpojeM 6
(Omemax I'.1.2.1 — M33) y KoMe cy TpUKa3aHH pE3yNTaTH HUCTPAXKWBamka MPUMEHE KOHIIENTa
TypOOeKcIlaH3Wje Ha jeTHOM OCEH3MHCKOM MOTOpYy panHe 3ampemuHe 1.4 nutapa. IlpukazaHo
UCTpaKUBakbe MOTHUBHCAHO je TOCTOjabeM NOTeHLHWjana 3a moBehame cTemeHa KOPHCHOCTH PaIHOT
UKJIyca MOTOpa MPUMEHOM TypOoeKcnaHjepa, a Koje ce mpe cBera OAJuKyje y MOryhHOCTH cMamema
TeMIiepaType ycucHe cmere. JlogaTHo ximaheme cMenie cTBapa mpemayciioBe 3a 6e3deman pax MoTopa, 6e3

ctp 16 o 23



MojaBe JETOHATHOT CaropeBama YaK W y ycJOBMMa KopHinhema HaaMymema ca TypOoIymadeM 0e3
pactrepetHor BeHTmna TypOune (PBT). Pam nmerassHo mpukasyje pesynrtare mopehema jemne Bpcre
cuMyJalnwpja Ba yrnopeaHa TypOo HaTIymheHa MOTopa - ca i 0e3 MpuMeHe TypOoeKcaHaepa.

Crnenehin cerMeHT HCTpakuBamba (GOKYCHPAH je Ha MOJbE YHjUM je Pe3yITaTHMa HCTPAKUBAhba KAaHTUIAT
320KpPYXHO M CBOjy MOKTOPCKY AucepTandjy. Y pamoBuma mofn peaaum Opojem 1 (Opesax I.1.1.1 —
M22) u 4 (Onemak [.1.2.1 — M33) mpukasaH je pa3Boj MoJielia BUPTYEIHOT CEH30pa jeIHOT O]l
nokaszatesba caropeBama y Motopy CYC (yraonu mnomnoxaj 50% ykynmHO ocioOoljeHe TOILIOTE TOKOM
caropeBama). [Ipe3eHTOBaHM MOJIEN 3aCHOBAaH je Ha MPHUMEHH BEINTAYKUX HEYPOHCKHX Mpeka 3a
eKCTpaknmjy WHGpOpManHja O MPOIeCy caropeBama M3 TOKa TPEHYTHE yraoHe Op3WHE KOJIEHACTOT
Bpatwia. Kako O6m ce y mro Behoj Mepu ymamuo yTHIA] MHEPLUHWjaHUX CHJa Ha Tpolec obpane
uH(OpMaIja U3 TOKa yraoHe Op3vHE, IPHUMEHEH je MOJICIICKM 3aCHOBAH KOHIICNT FeHEepUCama CHIHANA
CUHXPOHOT OOPTHOT MOMEHTA, KOJH! j€ OCTIO-CH Ha CIIOKEHH MOJICN TUHAMUYKOT TTOHAIIakha KOJICHACTOT
Bparwia. KopumrtheHa HeypoHCKa Mpexa, 3a eKCTpakiujy HH(opMmaluja O mokazaTelby caropeBama,
3acHOBaHa je Ha CTpykTypu Neuro-fuzzy nokamHux TuHeapHuX Moaena. Kanubparuja Mojena BpiieHa je
y3 MOMON BeNHKe KOJUYHUHE SKCIIEPUMEHTATHO MPUKYIJBEHUX MOoJaTaka Ha MpoOHOM CTONy 32 MOTOpE.
PesynTatu moka3syjy a KOHIMITUPAHK MOJEN MMa OJJIMYHE KapaKTePHCTHKE reHepaiu3anuje U Ja Ta je
Moryhe MpUMEHHUTH y CHUCTeMHMa ympaBibamba MoTopoM CYC y peamHoMm BpemeHy. Pan mpencraBiba
CaMo JIeo UCTPaKHMBamba MPEICTABIbEHHUX Y JJOKTOPCKO] TUCEePTAlUji KaHauaaTa (paj moja peHuM Opojem
1, T'l.5.1 — M71) y k0joj cy OeTajbHO ena0opHUpaHd MOJEJICKH MPHUCTYNH 3aCHOBaHH HA TPUMEHH
Pa3IMYUTHX KOHIIETIATa MOJIEJIa BEIITAYKIX HEYPOHCKHX MPEXka, Ka0 U METOJIC BbUXOBE ONTHMHU3AIIN]C Y
CMHUCITy KOMIUIEKCHOCTH W Op3HMHE H3BpLICHA Ha MOTEHLUjaJHUM ayTO-MOTO MHUKPOKOHTPOJIECPKHM
wiatpopmama. JlaJbuM HCTpaXXHBamkeM BpIlieHa Cy mopelerma pasnMuuThX apXUTEeKTypa M KOHIlenara
BEIITAYKUX HEYPOHCKHX MpeXa y EKCTPaKIMju TOKa3are/ba CaropeBama M3 TOKa TPEHYTHE YraoHe
Op3une. [lpukasanu cy pesyiaraTH mnopehema aBa KOHIENTa: Mpeka 3acHOBaHMX Ha [aycoBum
aKTHUBAIMOHUM (yHKIMjaMa pajHjajJHe OCHOBE U Mpeka 3aCHOBAHMX Ha neuro-fuzzy JIOKaTHUM
JuHEeapHUM Mojenuma. Takole je jeMOoHCTpupaHa W MPUMEHHBOCT Pa3BHjEHOI MOJela BHPTYEITHOT
CeH30pa ToKa3aTeJba caropaBama y yIpaB/balby MOTOpPA Y PEajHOM BpeMeHy TecTupameMm embedded
KO0/1a Ha TUMMUYHO] MUKPOKOHTPOJIEPCKO] MIaTGHOPMH 32 YIIPABIbakhe MOTOPOM.

OBa mcTpakuBama Cy MapajelHO CpoBoljeHa ca MCTpaKMBambEeM YHjH je OCHOBHH IIHJb OMO J1a TPY>KH
cBeoOyxBaTHy aHalM3y yTHLaja mapamerapa BuGeoor (Wiebe) momena caropeBama, Mozena mpeHoca
TOILUIOTE W CaMOT CTelleHa cadujama Ha TOK TPEHYTHE yraoHe Op3HMHE KOJEHACTOr BpaTia. Y paiy moj
pennum 6pojem 7 (Omespak I7.1.2.1 — M33) npeicTaB/beH je KOMIUIEKCaH MOJIE PaIHOr poiieca MOTopa
y3umajyhu y o03up HelmmHapaHoCTH Tpoleca ociobahama TOIIIOTE TOKOM caropeBama, Tpema U
JMHAMUKE MOTOPCKOT MeXaHu3Ma. [IpuMEeHOM ONTHMH3aIOHE MeToje, 3acHoBaHe Ha JleBeHnOepr-
MapksaproBom (Levenberg-Marquardt) anroputmy, mokazaHo je nma je wmoryhe ycmemrHo
uaeHTH(UKOBaTH Napamerpe KopuinheHor Mozesa, OJHOCHO Jia je Ha OCHOBY CHUMJBEHOT TOKa yraoHe
Op3uHe Moryhe naeHTH(UKOBATH MTapaMeTpe pagHoT IUKITyCa.

Peanuzanmjom mimanupanux (asa M aKTUBHOCTH TPOjeKTa TexHOJoImKor pas3Boja TP35042, dokyc
UCTpaKUBamkba yCMEPEH je Ka M0Jby MOTEHIUjIHE TPUMEHE XUOPUIHMX MOTOHCKUX CHCTEMA Y BO3HIMMA
TPaJICKOT jaBHOT MPEeBO3a U KOMYHATHHAX CITYKOu. Y paay noj peaanm opojem 2 (Onempak .1.2.1 — M33)
JIaT je Mpersie KOHIIEeNTa XUAPAYINIHOT XUOPUITHOT MTOTOHA — CAaMOT KOHIIENTa, BapHUjaHTH, PETHOCTH U
HelocTaTaka y OJHOCY Ha ocTaie BpcTe XuOpuaHor norona. [loceban ocBpT je AaT Ha KapaKTepUCTUKE U
NPEAHOCTH XUAPAYIWYHOT XHOPUIHOT TOTOHA Yy TOTJIEAY pereHepanuje eHeprije Kouema BO3WIa, Tj.
HETrOBE TIOTOJIHOCTH 3a MPHMEHY Ha TEIIKUM BO3WJIMMA KOja ce KOpPHCTE y KOMYHAJTHHM M ciyx0ama
jaBHOT mpeBo3a. Pax mox peauum Opojem 3 (Omespak I'.1.2.1 — M33) ce 0aBH €HEPreTCKOM aHAIN30M
BO3HOT IHKIyca ayToOyca 3a jaBHU IpeBO3 Ha KOHKpeTHOM mnpumepy (beorpax, muHuja 65, BO3MIIO
Ukapbyc MK-218). Paxg mpukasyje Ha KOju HAaYUH Cy EKCIIEPHMEHTAIHO TPUKYIJBEHH PEIeBAHTHU
nmojany KopumheHd y aHaiu3M, a (OKyC aHaJM3e je Ha CHEPreTCKOM OMJIAaHCY BO3HOT IMKIyca Tj.
KOJIMYMHH €Hepruje Koja ce KOYeHEeM BO3Miia HEeMmoBpaTHO ryou. Pesynrtatu aHanmuse ykasyjy Ha HHBO
ymreae kKoju OM Morao OMTH OCTBapeH MPHMEHOM CHCTEMa 3a pereHepalijy eHepruje Kouema U TO
MoceOHO XHUIPayIHIKOT CUCTEMa 3a pereHepaTuBHO Kouewme. Pax mon peqanm Opojem 8 (Oxespak [7.1.2.1
— M33) GaBu ce aHaNM30M MOTEHIMjATHUX yIITeAa KOje ce MOTy moctuhu y ayTo0ycuma jaBHOT TPpaicKor
npeBo3a MNPUMEHOM cHcTeMa KpeHu-ctaHu (Start-Stop). OmnmcaH je mnocTynak, IJaH W LOUJb
eKCIIePUMEHTATHOT TPUKYIJbarha MoIaTaka ca JeJHOT O/ BO3WIJIa jaBHOT TPaJCKOT mpeBo3a y beorpany.
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[Mpumemena MeToa 00pajie moAaTaka je uMaia 3a IiJb JIa jaACHO MJIBOjJU KOJUYHUHY CHEPTHUje, Tj. TOpUBa,
KOje ce MOXK€ YIITEeNIETH y PeXIMIMa CTajamka, Kako y caoOpahajy Tako U Ha CTajaTMIITHMa, IPUMEHOM
XHIOTETHYKOT CTapT-CTOI CHCTEMa. AHAIM30M II0JaTaka NPUKYIUbAaHMX Ha BHIIE ITyTa IIOHOBJHEHO]
Tpacu BO3WIA, Y Pa3IUUUTHM YCIoBUMa omnrtepehema u caoOpahaja, gommo ce g0 3akjbydyka ja
MOTEHLIUjaJIHE YIITele, HA KOHKPETHOj BO3HO] JTMHHUjU, MOTY OUTH 4aK Ha HUBOY oa 20%.

Kpo3 BanHacTaBHE aKTHBHOCTH, pPaj W MOJPIIKY CTYICHTCKOM THMY (OpPMYJIE€ CTYJICHT WHHUIMPAHO je
UCTpaKUBAkE YUjH Cy PE3YJITaTH, jeJHHM JeJIoM, MPHUKa3aHU y paay noj peaHuM Opojem 5 (Operpax
I'.1.2.1 — M33). HcTpaxknBame je MOTUBHCAHO HJigjaMa 3a pellaBame MpodiieMa KOju Cy Ce jaBHIN TOKOM
rpolieca ONTUMH3aIHje YIIPaB/hauKuX Mara TPKauykor OeH3MHCKOT MoTopa Yamaha YZF-R6s. Mogencku
3aCHOBaHE MeToje KanuOpaluje yrnpaBJbauKix Maa MOTOpa, Koje 3axBajbyjyhu CBOjUM MpegHOCTHMA Y
noryieny Op3uHEe M TayHOCTH KanuOpanwmje de-facto mocrajy cranmapa, 3acHUBAjy ce Ha oapeheHoj O6asu
3Hamka N0 KOje ce J0Jla3d MaXJbMBOM TPUMEHOM KOHIleNnTa am3ajHa ekcnepumenta (Design Of
Experiment, DOE), 3a 4mjy panu3anujy omnpema mpoOHOT CToja 3a MOTOpPE MOpa Ja WCIymaBa HHU3
npenycinoBa. OBaj paja npyxa yBHI Y METOAy Koja omoryhaBa IpeBasmIaXemhe OBUX 3aXTeBa U NpYyXKa
MoryhHOCT peanm3anyje MOJEICKH 3acHOBaHE KanuOpanuje TeHepHucameM INOoTpeOHe Oasze 3Hama
KOMOMHOBaHMM TIPUCTYIIOM, Tj. aHAJIM30M Be3e, ca MPOOHOI CTOJa JaKO IOCTYIHHX e(eKTUBHUX
napamMeTapa U TeOpHUjCKe aHalln3e rapaMeTapa Toka ociiobohene tomtore (Bubdeora gpynkuuja). Y pany je
JaT W OpUMep HICHTH(UKAIMje Mapamerapa TOKa caropeBama Ha jEJHOM OJ PeXHMa IPEeIMETHOT
MOTOpA M TO HCKJbYYMBO Ha OCHOBY H3MEPEHNX e()EeKTHBHUX Iapamerapa paja MoTopa.

Kpo3 unTEeH3MBaH MabopaTopujcku pajl, KaHAUIAT CE CyodaBao ca OpOjHHM TEXHHYKHUX NpoOiIeMuMa y
MepemrMa Ha KOMIUIEKCHHM TEXHHYKHM OO0jeKTHMa ca HW3pa3uTo TUHAMYHUM TporecnMa. Pang Ha
peliaBamy OBHX IMpo0JieMa JIOBEO je W JI0 pa3Boja OpojHuxX crnenuduuHux MepHHX ypehaja koju cy
MPEACTaBI-CHA KPO3 HEKOJIMKO TEXHHUUYKHX pelierma. 3a morpede KOHAUIMOHUpPama MEPHUX CUTHANA
Pa3BHjEHO je TEXHUYKO pellekhe, MpeAcTaBIbeHo o peaxanM OpojeM 1 (Oxespak [1.1.6.1 — M81), a xoje
omoryhaBa HE3aBHCHO NPHUKJbYUYEHE€ W EKCIUTAIN]y CEH30pa Pa3IMIUTHX THIIOBA W I10jadyame HHXOBHUX
HaIOCHKHX CUTHaia. Pememe je 3aCHOBaHO HA MPUMEHH BUCOKOKBAJIMTETHHX aHAJOTHHUX EIEKTPOHCKHUX
U EJEKTPOMEXaHMYKMX KOMIIOHEHTH. Pemieme MMa MpUMEHY y IIMPOKOj 00JacTH TEXHUUYKUX Meperba
CUrHalla ca eNIEKTPUYHUX ceH3opa yommTe. [loceOHa mpemHOCT orjiena ce 'y MOJYJIapHOCTH,
(iekcuOMITHOCTH, 00MMY H OIICETY MOJiellaBarma CBAKOT KOHJUIIMOHEPCKOT KaHalia W MPHIaroh)eHOCTH
WHIyCTPUjCKUM CTaHAApAUMa Y MOIJIey HauhHa yrpaJmbe eJIeKTPOHCKUX ypehaja u cucrtema. PasBujene
Cy W pealu30BaHe JBEe BapHjaHTe KOHIWIIMOHEPCKOT MOIyJa Koje Cy mpuiaroheHe pasnduTUM
HAaYMHUMA Yrpajme y cTaHmapaHa 19" kyhwuinra. PeanuszoBanu konmuionepcku moayn MSGA-41
KOPUCTH C€ y eKCIIEpHUMEHTaIHUM HCTpaKUBamUMa Yy OKBUpPY jaboparopuje LleHTpa 3a Mortope
MammHckor ¢akynreta. OCBOjeHa je HEroBa MPOW3BOAKA W PACIOJOKHUB je Ha TpxumTy. Jlarbum
pa3BojeM JONUI0 Ce A0 AalieKO KOMIUIEKCHHjET W YHUBEP3aJIHO NPUMEHJBHBOT TEXHHUYKOT pElIermha
npukaszaHor noa peanum Opojem 2 (Onesmak I.1.6.1 — M81). OBo peliewme uMa TUPEKTHY MPUMEHY Y
TEXHUIIM Meperba eICKTPUYHUX BenuunHa. OTHCcaHO TEXHHYKO Pellehe je AUCTPUOYyHpaHu aKBU3UIIHOHU
CHCTEM KOjH MMa OpojHE MPETHOCTH Y MEpPEHy CIEKTPUYHHX BEIMYHWHA ca BEIMKOT Opoja MehycoOHO
yIajbeHUX U pasyheHHX CeH30pa/TpaHCMHUTEpa Ha BEIMKUM HHIYCTPHJCKHM IOCTpOjemuMa. TeXHUIKO
peuieme - AUCTPUOYHpaHW AKBU3WUIMOHH CHCTEM, CE€ CacTOjd OJf BHILIE JIOKATHUX AWTHTATHUX
AKBU3UIMOHUX CHCTEMA Cca IO MakcUMaiHO 16 MepHMX KaHana. Besa m3aMmel)y jokanHuX akBU3ULMOHHUX
cucTeMa M IEHTPATHOT padyHapa 3a apXUBHpame IMojaTaka ocTBapeHa je mpuMmeHoMm Ethernet mpesxe.
Peunrermse Ha MHOBaTMBaH W OPHIMHANIAH HaYMH KOMOMHYje moctojehia TeXHH4YKa peliemha y jeAHHCTBEHU
MPOW3BOJ KOjU WHTETPHINE MOJYJIapHO KOHIWIMOHWPAKE MEPHUX CHUTHajla IPUMEHOM BHCOKO
KBAJIMTETHUX WHCTPYMEHTAIIMOHWX T0jaylBada, KBAIWTETHO HaIajarbe€ HUCKOT Imyma, 24-OutHy A/]]
KOHBep3Uujy u 32-0utHu MuKpokoHTposep ca Ethernet maTepdejcom. TeXHHUKO pelieme, MPEACTaB/LEHO
nop peagauM Opojem 3 (Onempak [.1.6.2 — M85) je eneKTpUUHN MEPHH MHCTPYMEHT KOjU UMa JUPEKTHY
MPUMEHY Yy 00JIaCTH MAIlTMHCTBA Y MEPEEHhY MAaCeHOT MPOTOKA Ba3AyXa, a yXKe y 00J1acTH Mepema MpoToKa
Ha MOTOpHMA Ca YHYTpalllbUM caropeBameM. ONICaHO TEXHUIKO pelermhe oMoryhaBa Mepeme MaceHoT
NpOTOKa Baszgyxa ca omceroM Mmepema a0 5000 kg/h. ¥V camom periewy HMIUIEMEHTHUPaH je MEpHHU
NPUHIMIT TEPMATHUX MAaceHHX MPOTOKOMepa ca yrpaleHUM MEpHHM €JEMEHTOM ca BpesuM (QHIMOM
npousBohaga Bosch. Hajeehy mpeaHocT y nmpuMeHH, TEXHHYKO pelIere UCKasyje MPH Mepemy MaceHOoT
MPOTOKA Ba3llyxa HA MOTOpUMa ca YHYTpAIlbHM CaropeBameM BEJMKE pajgHe 3anpeMuHe. PeannzoBaHo
pewiere oMoryhaBa Mepeme MaceHOI MPOTOKa Ba3lyXa y OICEry KOjH BHILECTPYKO HaaMalryje
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KOMEpIHjaTHO JOCTyIHA CIMYHA pellema, y3 3aApikaHy TayHOCT. YCIEIIHO ce IpHMemYyje Y
nmabopaTopHjCcKUM 1 BaHIa00paTOPHjCKUM HcnuTHBamiMa Motopa CYC.

TexHUYKO peliemhe, NpeAcTaBbeHo moja penauM Opojem 4 (Opespak I1.1.6.2 — M8S), je enexTpuvHH
MEpPHH WHCTPYMEHT KOjU MMa JUPEKTHY MPUMEHY Yy Mepemy MAaceHOr NMPOTOKa TEYHOCTH, a yXKe Y
o0JlacTi Meperma MPOTOKa TOpHBa Ha MOTOpUMA ca YHYTpAaIllbMM caropeBameM. Pememe omoryhasa
KOHTHHYQJIHO MEPEH€e MaceHOT MPOToKa TOpHBa, Y TMHAMUYKHIM YCJIOBHMA, ca OICEeroM Mepema a0 120
kg/h. Kamanurer ypehaja omoryhaBa mpumeHy Ha MOTOpHMa pPa3IMYMTHUX CHara, MakcumainHo no 600
kW. Pememe je 3acHOBaHO Ha NMPUHIMITY ojApehuBama MpoMeHe Mace TophBa y MEpHOj MOCYId Ha
OCHOBY Mepema XHAPOCTAaTHYKOI IPHUTHUCKA HAa FHEHOM IHY. 3a Mepeme XHAPOCTaTHYKOT IPHUTHCKA
NPUMEHEH je NHE30pe3UCTHBHU CEH30p BHCOKE Kjace TauHOocTH noMahe mnpousBonme. IloceOHa
MPEAHOCT METO/IE OTJIeAa C€ Y AUPEKTHOM MEpery MIPOMEHE Mace M YMI-CHULM J1a (IIyKTyaluje TyCTHHE
ropuBa, yclie]l IPOMEHE TEMITEpaType TOKOM UCIIUTUBAA, HEMAjy YTHUIIA] Ha TAYHOCT MEperba.

TexHHYKO peleme, IpeAcTaBbeHo mo peaauM opojeM 5 (Onespak I.1.6.2 — M85), nmpencrasiba cuctem
KOJUM C€ MOXE BapHpaTH TeOMeTpHja YCHCHOT CHCTeMa YeTBOPOLMIMHIAPCKOT MOTOpA y CMHCIY
MPOMEHe MPOTOYHUX MpeceKa YCUCHHUX KaHala. Y CBakOM O]l YCHCHUX KaHajia MOCTaBJbEeHA je TIOMHYHA
nperpaza kKoja y y OTBOPEHOM I0JIoXkajy oMoryhaBa HeOMETaHH MPOTOK Ba3Ayxa y IMYHOM HPOTOYHOM
NIPECeKy, a CBOjHUM OTKJIOHOM Iperpaljyje pacrojioxuBH NONPEYHU NPECEK YCHCHOT KaHalla Ha MOJOBUHY.
[Mpuctyn nperpagama je eKkCTepHH U MOTyhe UX je yKIbYUHBaTH / UCKIbYYHBATH U3 QYHKIIUjE Y TOKY paja
Motopa. CucTeM mperpajia je OCMHIIJBEH TaKO Ja y HajMamO] MEPU PEMETH CTpyjame Ba3iyxa U HE
peMeTn Mila3 TopuBa KOjU CE€ Yy HENOCPEIHO] 30HH Tperpane yOpusraBa y ycUCHM KaHaid. OCHOBHA
HaMeHa ypeDhaja je 1a Ha HIKMM Op3WMHCKHM PEKHUMHMA, CMABCHEM IPOTOYHOr IIpeceka yTH4e Ha
noBehame Op3MHE YCHCHOT Ba3ayxa, INTO 33 TMOCICIUIly UMa IMOCICHIMBAmEe TYpPOYJIETHOT CTpyjama
cMelle y KOMOPH 3a caropeBame 1 oBehame Op3rHe caropeBama.

HacraBak nctpakuBama Ha MoJby yHampeljeHHX MaTeMaTHYKUX MOJeia paJHoT Mpoleca MOTopa U Be3a
napamerapa pagHOT Mpolieca W TPEHyTHEe yraoHe Op3MHE MpPEICTaBJbEH j€ Yy pajoBUMa IO/ PEIHUM
opojeeuma 10 m 19 (Omespak [.1.2.1 — M33). mnpukazaHe Cy MOTYhHOCTH Mojeia BEIITauYKHX
HEYPOHCKHX MpeXa 3a yIpaBlbalkeé pagoM MOTOpa y 3aTBOpPEeHoj mersbu (Ha 0a3u ToBpaTHe
nHOpManuje), a Ha OCHOBY Meperha U aHaln3e AOCTYIIHE TPEHyTHE yraoHe Op3MHE KOJIEHACTOT BpaTHia.
[MapanenHo cy HacTaB/beHa HCTPAXKHBamka Ha [eTaJbHO] WACHTHU(QHKALMjH Be3a MapaMeTapa pajHOT
npolieca MOTopa M TPEHYTHE yraoHe Op3MHE KOJEHACTOI BpaTHiIa M TO MOCEOHO KPO3 KOMIIOHEHTHE
yTHIaje Tpema y Mmotopy. Pax mox pemuaum 6pojem 13 (Omerpak 1.1.2.1 — M33) npukasyje KOMIUIEKCaH
CHUMYJIALIMOHH MOJIEJI PagHOT Mpolleca BHUIUCHMIMHAAPCKOT OCH3MHCKOT MOTOpa 3a MOJCIUPAbE
TPEHYTHUX TOKOBAa yraoHe Op3WHE KOJIEHACTOI BpaTWia M OOPTHOI MOMEHTa MOTOopa. Mojen caapxu
JieTajbad TOJMO/ICN TPEHha U MEXaHHMYKUX T'yOMTaKa Kao M IMOJAMOJIEN IPOMEHJBEUBOT MOMEHTA UHEPIIUje
Mortopa. [Ipukazanum Monen je uckopuinhieH 3a CHUMYNTaHy WACHTH(UKAIM]y MapaMerapa Mojena,
HETIO3HATHX Tapamerapa OJCTyNama reOMETPHJCKHX BEIMYMHA U Maca eJIeMeHaTa MOTopa U 3a aHalh3y
HUXOBOT yTHIIaja Ha TOKOBE yraoHe Op3nHe ¥ OOPTHOT MOMEHTA. Y paoBHMa o] peaHuM Opojem 16, 20
(Onemak I'.1.2.1 — M33) u 1 (Onespax I'.1.3.1 — M52) npukazanu cy pe3yiraTH pa3Boja U NMpUMEHE
Mojenia Tpemha Y KOHTAaKTy KIMI-LUWIMHIApCKa KolrysbHuia. OCHOBHM MOJEN je pa3BHjeH MPUMEHOM
ocaoBHe Ctpubexose (Stribeck) Teopuje, a moceOHN MOAMOAETH Cy HpwiaroleHu CrenupuIHOCTHMA
KOHCTPYKIMj€ TIOjeJMHAYHUX KIIMHUX IIPCTEHOBA M CHENU(UIHOCTHIMA KOHTAKTa IUIAINT KJIMIa—
KOIyJbUIAa LMIMHApA. Y paay Cy NpUKa3aHH M pe3yiTaTH aHajlu3e NMPOMEHe KoepHUUjeHTa U CHUIle
Tpemwa y QyHKIHjH TO0JI0Kaja KOJIEHACTOT BpaTHIa.

Crenuduynu npodiaeMu y Mepery TPEHYTHE yraoHe Op3uHEe MOTOpA, aHAIM3UPAHU Cy Y PaloBUMa MO
penaum Opojem 14 (Opespak I.1.2.1 — M33) u 2 (Onespak I'.1.3.1 — M52). TokoM OBOT' HCTpaKMBamba
OPWUTHHATHAM TIPUCTYTIOM NedHUHUCaHa je crienndudHa METo/a 3a KOPEKIHjy CHCTEMAaTCKe TPEIIKe Y
Mepemy TPEeHyTHE yraoHe Op3uHe. MeTojia ce 0OIHOCH Ha CITy4aj CII0KEHOT PaBaHCKOT KPETama ONTHIKOT
WHKPEMEHTATHOT €HKOJIepa MOCTaBJHEHOT HA TPEIHEM, CIOOO0IHOM Kpajy KOJEHACTOT BpaTHiIa Y3
npumeny CASMA ¢unrepa.

HacraBak uctpaxupama Ha M0JbY XHOPHIHUX MOTOHCKUX CHCTEMa 32 BO3WIIA jJaBHOT I'PAJICKOT MIPEeBO3a U
KOMYHaJHa BO3WIA je, y CKJIaly ca IUIaHHUPaHHM NPOjeKTHHUM aKTUBHOCTHMA, UMA0 BUIIE TOITEMA.
JemnuM menoM je HWCTpaxuBame Owiao (QokycupaHo Ha dopMupamke W BaTUAAH]y JIeTaJbHOT
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CHUMYJIAIIMOHOT MoOJiefia BO3MJa — TpaJcKor ayro0yca ca XHOpPHIHMM IMOTOHCKAM cucteMoM. OBO je
MpHKa3aHo y pamy noj pexaum opojem 9 (Oxpespak 1.1.2.1 — M33), y koMe Cy mpeicTaBIbeHH pe3yaTaTu
cuMyJanmja y pa3BojHOM okpyxemy LMS AMESIm kao u pe3ynraTH eKCIIepHIMEHTAIHO CHUMJBEHHX
nogaraka Ha aytoOycy ['CIl beorpam Ha nuHHjU 65, Ha OCHOBY KOjUX j€ CHMYJAlMOHU MOJEIN
kanuOpucaH. Ha ocHOBY pa3BujeHOT Mojesa IEMOHCTPHPAHHU CY Pa3IHYUTH ePeKTH NPUMEHE XUOPHIHOT
MIOTOHCKOI' CHCTEMa Ha €KOHOMHMYHOCT y PEaJIHOM BO3HOM IHKIyCy. Jpyrum meiom, HCTpakuBama Cy
Ona ycMepeHa Ha aHaiuu3y KapaKTepUCTHKAa XMOMPIHUX MOTOHCKUX CHCTEMa 3aCHOBAHUX HA MPHMEHH
YITPaKOHJEH3aTOpa, IITO je MPHUKa3aHo y paay nof peanum opojem 12 (Opespak I'.1.2.1 — M33), a xoju
NpUKaszyje pe3ysiTare aHalu3e NOTCHUHWjalHe YIITEAEC y MOTPOLIKBH TOpUBa IMPUMEHOM E€JIEKTPO-
XHOPUITHOT TIOTOHCKOT CHCTEMa ca YJITPAaKOHIEH3aTOpUMa Kao CHCTEMOM 32 CKIIJIUIITEHC CHEprHje.
AKklieHaT je cTaBJbeH Ha HCKopuinheme MOBOJBHUX KapaKTepPHCTHKA KOHAEH3aTopa y YCIOBHMA
eKCIUIoaTalllje ca H3Pa3uTO BUCOKOM (IPEKBEHLMjOM 3ayCTaBJbamba BO3WIA Y jaBHOM IIpeBO3y. Y
pamoBuma mon peaauMm 6pojem 17 (Omespak '.1.2.1 — M33) u 3 (Onespax I'.1.3.1 — M52) npukazaau cy
pe3yiTaTH HACTaBKa MCTPaXMBamka Ha TOJbY XMOPHUIHUX TMOTOHCKHX CHCTEMa 3a TEHIKa BO3WJIA jaBHOT
rpajckor npesosa. [IpeTxoaHo pa3BHjeH! U KATHOPHUCAHU MOJIENIU 32 CUMYJIALU]y XUOPUIHIX TIOTOHCKUX
cuctemMa cy yHampeheHH W HMCKOpPUIDNEHH 3a CHMYINAIUjy MapajieIHOT eJNeKTPUYIHOT XHOPHIHOT
HOroHCKOr cucteMa. IloGospiann Mozesn je UCKOpHUIINEH 3a KOMIApaTUBHY aHAJIM3Y €KOHOMHUYHOCTH
ayro0yca y jaBHOM TpaJICKOM MPEBO3Y ca KOHBEHIIMOHAIHUM ITOTOHCKUM CHCTEMOM (HATHYHCHU TU3EI-
MOTOp Cca aKyMyJIaTOPCKUM CHCTEMOM YOpHW3raBama) U MapajJeHuM eJIEKTPUYHUM XUOPUIHUM CHCTEMOM
ca CyMepKOoHIeH3aTOpUMa Kao CHCTEMOM 32 CKII/IMIITEHhE SHEPTHje.

UctpaxxuBameM je oOyxBalieHa W aHanmu3a Pa3IMYUTHX aclekaTa NpUMEHE XHOPUAHUX TMOTOHCKUX
CHCTeMa Ha MYTHHYKHM BO3HMJIMMAa CTaBJbEHUX y (YHKIH]y jaBHOT TPaJCKOT MpeBo3a. Y paay Moj
pexanm O6pojem 15 (Omerpak I'.1.2.1 — M33) nmpukazanu cy pe3yiTaTH OICEKHOT HCTPAKUBAma MTPUMEHE
CEpUjCKOr XHUOPHIHOT TOTOHCKOI CHUCTEMa Y BO3WIY THIYHOM 3a TakcH-CiyxOe. JnHaMHUUKH
CUMYJIALIMOHH MOJENHN Cy pasBujeHH y okpyxkewmy LMS AMESim. [IpenumunapHa ontumu3anuja
KapaKTEPHUCTHKAa KOMIIOHEHATa W3BPILICHA je CUMYJIAlMjoM pajia CUCTEMa BUIISCTPYKHM IOHABJHAEKHEM
crangapaHor eBporickor BosHor 1mkiayca (NEDC). Ymopeana anHanmm3a €KOHOMHUYHOCTH U H3IYBHE
€MUCHje KOHBEHI[HOHAIHOT U CEPHjCKOT XUOPHUTHOT CHCTEMA H3BPIIEHA je HA OCHOBY €KCIIEPUMEHTATTHIX
pe3ynTaTa KpeTama BO3Wia y ypOaHUM yCIIOBUMA.

CrieruryHa MCTpa)kMBama aHAU3e PagHOr Mpolleca MOTOpa BpIICHA Cy HA IHPOKOM JHjarasoHy
MOTOpa Pa3IUYATHX KOHCTPYKIIMja U HaMeHa. Y painy noj pexauM Opojem 11 (Ogespak I1.1.2.1 — M33)
NprKazaH je TOCTyNaK WAeHTH(]HKaluje mapamerapa Mojena Tpoleca caropeBama MoTopa Yamaha
YZF-R6 kao u xopwurihema no0ujeHOT Mojiena (EKCIEPUMEHTATIHO BEpU(UKOBAHOT) 332 ONTHUMU3AIIH]Y
ycucHOT cucteMa Mmotopa. Ca Jpyre cTpaHe, BpIlIeHa Cy U UCTPAXKHUBaa PAJHOT MPOIieca CTAIIMOHAPHUX
MOTOpa KOjH KOPHCTE TaCOBHUTA TOPHBA J100MjeHa W3 OOHOBJFMBUX M3BOpa €Hepruje. Y paay Mmoja peaHuM
opojem 6 (Opemak I'.1.1.2 — M24) mpukaszaH je Aeo pe3ysiTaTa HCTpaXHWBamba NPUKA30M pe3yiTara
aHaJI3e HU3a CUMYyJianyja HaJ COQUCTUIMPAHUM TEPMOIUHAMUYKUM HYJITO-AMMEH3MOHATHIM MOJEIIOM.
Pe3ynTaTi oBe aHanm3e ykasyjy Ha mpobjieMe M OrpaHHUYeha ca KojuMma Tpeba padyHaTH MpH HU300py U
KOHQHTYpallij MOTOpa HAMEHCHHUX pajly ca OBAKBHM TOpPHBHMAa — TOCEOHO CHHTETCKHM TIacoM
oOWjeHNM 13 OMJBHHX OCTaTaKa.

Kpo3 HM3 akTUBHOCTH KOj€ je KaHIuaaT yCMEpHO Ha YHamnpeheme nHhpacTpyKType, 0a3e MepHE ompeMe
Y UMIUIEMEHTALM]y HajcaBPEMEHHjUX MeToja y Mepewmuma Ha motopuma CYC, 3amouera cy HmOCeOHO
3HayYajHA WCTPaXMBamka Ha IMOJbYy IUHAMHYKHX Mepema Ha MoTopuMma. Pesynratm oBux yHampehema
MpHUKa3aHu Cy y panxy noj pexnuMm Opojem 18 (Omespak 1.1.2.1 — M33), y3 KpaTKku Iperiesn mporeca
pa3Boja HajcaBpEeMEHHUjer CUCTeMa 3a JIMHAMUYKA UCIUTHBAaKka MOTOpPA U MOTOHCKUX CHCTEMa, KOjH je
npuMemeH y Jnaboparopujama Karempe 3a motope. Y paay cy NpUKa3aHd MPUHLIUIHA CHHTE3E
nporpaMuparma ariuKalja 3a YIpaBbakbe W HAA30p CHCTeMa 3a JUHAMHYKAa HCIUTHBAKA, KOJU
komOuHyje miarpopme AVL Cameo u pa3zBojHo okpyxkeme National Instruments NI LabVIEW ca
XapABEPCKOM IIaTGOPMOM TUHAMHUYKOT acCHHXpOHOI JuHamMoMeTpa Rotronics/Schorch. Pememe je
JEMOHCTPHPAHO Ha TIPHMEpPYy IHHAMHYKOT Mepema y CTaHAapJHOM IUHAMHYKOM BO3HOM IHKIYCY
NEDC, a uckopumheHo je 3a HCTpaKWBamka HOBUX TEXHHWKA TUHAMHYKHAX HCIUTHBama MoTopa (SDS —
Slow Dynamic Slope). [leMoHcTpanmja omnmre NpUMEBUBOCTH H3rpal)eHOT ayTOMAaTU30BAHOT CHCTEMA 32
UCTIMTHBaKka TMpHKa3aHa je y paay mon pexnuM Opojem 21 (Ogmespak I'.1.2.1 — M33) u To kpo3
peanm3anyjy CUMYJIHPaHOT BO3HOT HUKIyca Bodmwia y okpykemy AVL AST Cruise Ha AWHAMHYKOM
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npoOHOM cToiy 3a MoTope. JletasbHM auHaMuykd npodunu Opoja oOpTaja KOJEHACTOT BpaTwia U
ontepehema MOTOpa HMHTErpucanu cy codrBepckuM makeToM AVL Cameo y KOMOMHOBaHHM CHCTEM
ynpaBbamba mpoOHEM cromoM (AVL Cameo/NI/Rotronics), a wMeTofa je eKCHepUMEHTaTHO
Bepu(UKOBaHA HA IU3EI-MOTOPY 32 MOTOH MYy THUYKUX BO3HJIA.

[loceOHO 3HaAYajHAa Cy HCTpaXKMBamba y KOjuMa ce KaHauaaT O0aBHO HOBHUM MeTojama yOp3aHor
WCTIUTHBaKka MOTOpa Y AMHAMHYKUM YCIIOBHMA, a Y OKBHPY akTyenHe npobiemaruke ckpahema BpeMeHa
ucnutuBama Motopa CYC 3a norpebe onTumMu3anyje Beaukor Opoja Mel)ycoOHO 3aBHCHHX YIPaBIbauKUX
napamerapa. Pag mox pemaum Opojem 2 (Omerpak [.1.1.1 — M22) mpeseHTyje Oe0 HCTpaKMBama y
IIPUMEHH M pa3paiyd MeTole IMHAMUYKOI HMCIHUTHBAaEka MOTOPAa KpO3 KapaKTEpPUCTHKE onTepehema ca
KOHCTaHTHHUM, aJli MaJIUM TpajujeHToM nopacta ontepehema motopa (SDS). V pesynratnma, u3BeieHIM
Ha OCHOBY CBEOOYXBaTHOI WCIHTHBama THUIHYHOT ayTOMOOWJICKOT IH3€l-MOTOpa, YKa3aHO je Ha
MOTEHITMjaJl HOBE METO/Ie aHaJIM3e T0J[aTaka 3a OBaKBE BPCTE MCIUTHBAMA Ka0 M 3HAYajHUX TOTEHITH]jajia
KOje OBa MeTo/ia Ipyxa y ckpahuBamy BpeMeHa HCIHTUBamba MoTopa. [loTenujan npumene SDS merone
UCTPaKEH jé M Ha MOoJby Op30r WM Npeuu3HOr oipehuBama YKYHHOT MOMEHTA HHEPLHj€ MOTOPCKOT
MeXaHH3Ma TUHAMHYKAM UCIUTHBAkEM MOTOpa. Y pany moxa peaaum 6pojem 3 (Opespak .1.1.1 — M22)
NPEACTaB/bEH j€ HOBM METOJ WCIHTHBAWka KOJUM j€, Ca PpeNaTHBHO BHCOKOM Ta4HOInhy, Moryhe
WACHTH(QUKOBATH HMHEPLUUOHE KapaKTePUCTUKE MOTOPCKOT MEXaHW3Ma caMO  KpaTKOTPajHUM
UCIIMTHBAKEM Ha IMPOOHOM CTONy 3a MOTOpE, IITO je MOCEOHO MOTOAHO y CllyyajeBUMa Kaga HHCY
MIO3HATH WM IOCTYIHY JETaJbHU MOJAlK O TEOMETPHUjH JeI0Ba MOTOPCKOI MEXaHU3Ma.

J.2. Ilpuka3 u oueHa HAYYHOI paja y MepOJaBHOM HM300pPHOM IepPUOAY, HAKOH U300pa y 3Bame
BaHpPeaHOT npodecopa

Kammunar np Henang Mmibnh je MepomaBHOM H300pPHOM TEpHOIy, HACTaBHO pajl Ha WCTPAXKHUBABKHY
pagHoT TpoIieca MOTopa, a MocedHo ce Gokycupao Ha yHanpeheme mocTojehux U pa3Boj HOBUX METOIa
MUHAMHYKOT ucnuTuBamba Motopa CYC, kao u mparche aHamuse m o0paje mnoparaka. M3y3eTHum
3ajarameM W aHTaXOBaWkEeM y ToJu3amy Kamanurera Jlabopartopuje 3a MOTOpEe, y OBOM IEpUONY je
TIOTIPUHEO 3HATHOM YHarpehemy kBamuTeTa JlabopaToprjcke MHPPACTPYKType U 0a3e HajcaBpeMeEHH]|e
MEpHE W HCIIUTHE ONpeMe 3a HcTpakmBama y obmactu motopa CYC. Jleo pesynrara WCTpakuBama ce
MOJKe carjienaTi Kpo3 Oubimuorpadcke moaaTke u3 OBOT MepHOIa.

[Tocebna maxma gara je HCTpaKUBAy IMOTEHITHjala THHAMUYIKOT HCIIUTHBAama MOTOpa ca (hOKyCOM Ha
MeTo/ama 3a JpacTUYHO cKpaheme BpeMeHa MCIHTHBAaKka y3 LITO MAambK IYOHTaK KBalIuTeTa JAOOWjeHUX
nojaraka, ITo je U npukaszano y pagosuma 1 (Oxpespak .2.1.1 —M23) u 1 u 3 (Ogmespax .2.2.1 — M33).
PesynTatu 10 KOjUX ce JOILIO Y HCTPAXHUBAKY MPUMEHE MATEMATHIKIX MOJIENA BEIITAYKAX HEYPOHCKHX
MpeXa, y IpPeTXOIHOM MEepUOAyY, CYy TOJACTaKia aajba HCTPaXHBamka HHXOBE NPUMEHE Ha IOJbY
HyMEpHYKe CHUMYyIalje KOMIUIEKCHUX (YHKIMja XUOPUIHUX IOTOHCKHX cHCTema. Pesynratm THX
HCTpaXX¥Bama, MOCEOHO y JOMEHY XHUAPAYJIMYKHX XHOPHIHUX TOTOHCKHX CHCTEMa, NMPUKA3aHH CY Y
pagosuma 2 (Opespak I'.2.1.1 — M23) u 2 (Onespak [1.2.2.1 — M33).

B Ouena ucnywHeHOCTH yCJI0Ba

Ha ocHOBYy yBHMaa y mpuiokeHy IOKYMEHTAllMjy W TpUKa3a Koju je nar y pedepary, Komwmcuja
KoHCTaryje na kanmuaat Ap Henan Mwusbmh, numimumk.mail., BaHpeHH mpodecop Ha MammHCKOM
dakynrery YHuBep3uteTa y beorpany nma:

1. Hayuynu creneH AOKTOpa HayKa — MalIMHCKO MHXKEHEPCTBO U3 YK€ HaydyHe OOJIACTH MOTODH,
cTeyeH Ha MammHackoM (akynTeTy YHuBep3urera y beorpany;

2. HckycTBO y TenaromkoM pamy ca cryneHtuMma (24 romuna pana Ha MammHCKOM (akyiTeTy),
Kao aCHCTEHT-TPUIPABHUK, aCUCTEHT, JJOLEHT M BaHpEAHU podecop;

3. Ilo3uTHBHY OIlEHy IENaromkKor paga TOKOM IIEJOKYITHOT HPETXOMHOT HM300pHOT IepHoja,
M3pakeHy CIOCOOHOCT W CMHCa0 3a HACTAaBHO-TIEJAromIKd paja, Koje je CTHIAa0 TOKOM
JOYTOTOAWIIer paga Ha MamuHckoMm ¢akyntery YHuBep3utera y beorpanmy. 3a mepuon on
mkoncke 2017/2018. romune mo 2020/2021. romuHe, mpema u3Bemrtajy LleHTpa 3a kBamuter
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10.
11.
12.

13.

14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

HACTaBe W akjapenuuaTvjy MamuHckor (akynrera YHuBep3utera y beorpamy, oieHe
CTYJICHTCKOT BPEJHOBAmA MEIArOIIKOT paja 3a MpeMeTe Koje npeaaje ¢y “ommyan” (mpocedHa
OIIeHA CIIPOBEHUX aHKeTa je 4,,784);

OcTBapeHe 3anaxeHe pe3yirare y pa3Bojy akaJeMCKOT MOAMIIATKa;

KoaytopcTtBo moMohHOr yHHUBEp3UTETCKOT YIIOCHUKA M3 y)Ke HaydyHe 00JacTu 3a Kojy ce Oupa
MyOJMKOBAHOT Y TIEPUOAY 01 N300pa y IIPETXOTHO 3BAGE;

YkynHo 8 Hay4HHX pajoBa ITyONMKOBaHMX Yy wdacomucuma kareropmje M20, om Tora y
MepoJaBHOM M300pHOM Tepuoy 2 pana kareropuje M23, y waconucuma ca ISI-ICR-SCI nucre;

[losutuBHy mutupanoct (15 xerepountara npema 6a3un Web of Science, 21 xereponuraTa nmpema
0a3u Scopus, y3 BpeAHOCT XupioBor gakropa H=2, 3a BpeMe MepogaBHOT H300PHOT IIepro/Ia);

YxynHo 27 pamoBa caommTeHHX Ha MelyHapomHuM ckymoBuma kareropuje M30, on Tora y
MEpPOAaBHOM H300PHOM Ieproy 3 pana u3 karteropuje M33;

YkynHo 3 pana myOiMKoBaHUX y dacomucuMa kareropuje M50, u To cBa 3 y kareropuju M52;
YkynHo 3 pajia caonInTeHuX Ha HAIlMOHAJTHUM CKyTNoBHUMa kaTeropuje M60, kateropuje M63;
YxynHO 2 TeXHUYKa peliema kareropuje M81 u 3 TexHuuka pemema katreropuje M85;

MeHTopcTBO Hall 7 ogOpameHuX MacTep pamoBa, 4 TUILIOMCKA paja v 7 3aBPIIHUX pafoBa, Kao
n yuemhe y Bumre ox 40 koMrcHja 3a ogdpaHy MacTep M TUTIIOMCKUX PaioBa;

VYuemhe y pagy 3 KommcHuje 3a mucame H3BEIITaja O MONOOHOCTH KaHIWAaTa U HAy4HO]
3aCHOBAaHOCTH TEME JOKTOPCKE ANCEpTalHje;

VYuemnthe y paay 4 koMmrucHje 3a OLIEHY U 0J0paHy TOKTOPCKE TUCEpaTIIHje;
HckyctBo peniersenta y 4 gaconuca ca [SI-ICR-SCI mucte u jenaom nomahewm;
HUckycTBo ypennuka Hayyne oosactu y yaconucy ca ISI-ICR-SCI nucre;

VYuemhe y 11 mpojekra ¢punancupana ox ctpane MITHTP, onHocHO 2 v MepogaBHOM H300pPHOM
MIEPUOY — O] TOra y 00a Kao aKTyeJIHU PyKOBOIHIIALL IPOjEKTa;

Yyemhe Ha jemHom mpojekty wmehynpkaBHe (OmmarepanmHe) capaame ca  [leKMHIIKUM
uHcTHTyTOM 32 TexHonmorujy (BIT - Beijing Institute of Technology, HP Kwuna); Capanma ca
JPYTUM BUCOKOIIKOJICKAM U HAYYHO-UCTPAKMBAYKUM YCTaHOBaMa y 3€MJbM U HHOCTPAHCTBY, Kao
wto cy Enexrporexunuku ¢axkynrer YHuBep3urera y beorpany u [lonutexHuuku YHHUBEP3UTET
y Banencuju (UVT - Universitat Politécnica de Valéncia, lllnanuja);

JlonprHOC y pa3Bojy 1a00paTOpHjCKOT pajga W HEroBe MMIUIEMEHTAIlHje Y HAcTaBy, M3paKeH
KpO3 aHTa)X0Bambe y ONpeMamy JlabopaTopuje U MoIn3ama lhEeHNX KalaluTeTa y3 YCIOCTaBIhabhe
HOBHX JIADOPATOPHjCKUX BEXKOU M OCaBpEeMEHhaBamhe HACTABHUX CPECTAaBa;

Pesynrare y yHanpehewy u oapkaBamby HacTaBe Ha MamMHCKOM (aKylITETy Y3 YCIOCTaBJbakE
ONMCKe TOJPIIKE Yy UMIDICMEHTAINjH HAJHOBHJHX TEXHOJOTHja BPXYHCKHUX UCTPAKHBAYKUX M
Pa3BOjHUX MHCTUTYTA ayTO-MOTO HHIYCTPH]E;

VY4ecTBOBaO je y mucamy U MHOBHpamy HACTAaBHMX IJIAaHOBA WM Iporpama BehnHe mpenmera Ha
OcHOBHMM akazieMCKUM U MacTtep cTyanjamMa u3 KOjUX IPXKH HacTaBy;

HckycTBO y pykoBolhemy BHIIE HACTaBHO-MCTpaKUBAaYKHX Jabopatopuja Karemape 3a moTope:
JlaGopaTtopuje 3a MOTOPCKO UCIHTHBame ropua; Jlaboparopuje 3a MeXaTpOHCKE CHUCTEME Ha
MotopuMa u Jlaboparopuje 3a HCIUTHBAEKE CTPYJHHX KapaKTEPHCTHKAa MOTOpa W KIHITHUX
KOMIIpecopa;

JonpuHoc akaleMcKoj W MIHMPOj 3ajelHUNM Kpo3 ydemhe y BaHHACTAaBHUM aKTUBHOCTHMA
CTyZAEHAaTa Kao IITO CTYJCHTCKA TaKMHUeHa THMa (GopMmyse cTyAeHT YHuBep3ureTra y beorpany
win tiMa MammuHcKor (akynTreta y PEerHoHAHOM TakMU4YCHY Yy TO3HaBamy KopHiihema
Mporpamckor okpysxema LabVIEW;

ctp 22 o 23



24, Ctpy4yHO-TIpOheCHOHAIHU JIOTIPUHOC Kpo3 yuemnrhe W pykoBoheme y U3paau HU3BEIITaja,
enabopara, Bemradema; Ynanctso y komucuju M70, y okBupy MHCTHTYTa 32 cTaHAApAM3AIH]Y
Cpbuje, HamexHe 3a neduHUCcame cTagaapaa u3 oomacta motopa CYC.

E 3akmyuak u npeasior

Ha ocHoBy mpernmema u aHamu3e J0CTaBJbeHUX Marepwjana, Kommcuja 3a momHomieme pedepara
KoHCTatyje na kanauaar ap Henang Muwbuh, iunaoMyupaHyd MalldHCKU MHXCHEP, BAHPEIHU mpodecop
MaimnmHckor ¢akyntera YHHBep3uTeTa y beorpamy, ucnymaBa NporucaHe KpUTEpHjyMe 3a u300p y
3Bamkb€ BaHPEHAHOT mpodecopa, Kao W KPUTEPHjyMe IMPOIMUCaHe 3aKOHOM O BHCOKOM 00pa3oBamy
PenryOnmke Cp6Ouje, [IpaBMiHMKOM O ycloBMMa 3a CTHIAFkE 3Barba HACTAaBHUKA W CapaJHUKa Ha
VYuusep3urety y beorpany u Craryrom MammHckor ¢axyirera YHuBep3urera y beorpany.

Komucuja ca 3amoBosbcTBOM mpeanaxke M30opHom Behy MammHckor ¢axyirera YHHBEp3UTETa Yy
beorpany m Behy nayuynumx oOmacTi TEXHWYKMX Hayka YHHBep3uTeTa y beorpagy aa kaHgumaar,
Baapenaau npodecop ap Henag Musbuh, TumioMupaHu MalmTdHCKH WHXEHep, Oyae m3adpaH y 3Bame
BaHpEeAHOT Mpodecopa ca MyHUM paJHUM BpeMeHOM Ha oapeheHo Bpeme on 5 roaumHa Ha Karempm 3a
MoTope MamuHckor ¢akyarera YHuBep3uTera y beorpany, 3a yxxy Hayuny obmact Motopu.

Beorpan, 10.11.2022. rox.
Unanosu Komucuje:

np Cnoboman Ilonouh, Banpexan mpodecop
MammuHcky dhakynTeT YHuBEep3uTeTa y beorpamy

np Jparan Kaexesuh, Banpenau rpodecop
MammHcky dhakynaTeT YHuBep3uTeTa y beorpamy

36

[pod. np Joean lopuh, penosuu npodecop
@akynTeT TEXHUUKUX HayKa YHuBep3utera y HoBom
Cany
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