
HaCTaBHo-Hay"lHoM Belly 

MaWMHCKor c1JaKyJ1TeTa y HMWy 

npeAMeT: Vl3BewTaj KOM~c~je aa 014eHY ~ oA6paHyAOKTOpCKe A~CepTa~~je. 

OAIlyKOM HaCTaBHO - Hay4Hor Bena MaW~HCKor Q:>aKYIlTeTa y H~wy 6p. 612-594
5/2014, on 07.10.2014.roA~He, ~MeHOBaHL#1 CMO sa 4IlaHOBe KOM~c~je aa 014eHY ~ 

oA6paHy AOKTOpCKe A~CepTa14~je KaHA~AaTa JacM~He D. oorAaHoB~n-JoBaHoB~n, 

A~nIl. ~H>K. Maw. nOA Ha3~BOM: 

"OApef]MBatbe oCpeAtbeHOr OCHocMMeTpM"IHOr cTpyjatba y paAHMM KonMMa 
xMApaynM"IKMx Typ6oMawMHa" 

HaKOH npernena AOKTOpCKe A~CepTa14~je, carnacao 3aKoHy o B~COKOM 

očpaaoaa-sy, CTaTYTy YH~Bep3~TeTa y H~wy ~ Craryry Maw~HCKor Q:>aKYIlTeTa y 
Hauiy, KOM~c~ja nOAHOC~ cneaeha 

~3BEWTAJ 

1. CaAP>Kaj M06MM AOKTOpCKe AMcepTa~Mje 

AOKTOpCKa A~CepTa14~ja JacM~He D. Bornaaoaah-Joaaaoaah, A~nIl. ~H>K. 

Maw. CaAP>K~ yKynHo 249 CTpaH~14a Q:>opMaTa A4. OCHOBH~ TeKCT A~cepTa~~je 

~3IlO>KeH je Ha 231 CTpaH~14Y ~ nonersea je y 6 nornaarsa ca OAroBapajyn~M 

Flpanorou. Ha n04eTKY A~CepTa14~je AaT je Hpenroaop, 3aT~M Pe3~Me, HaKOH 4era 
CIleAVI CaAP>t<aj VI 03HaKe. Ha Kpajy je AaT npernea «opauiheue nareparype ca 
yKynHo 100 peQ:>epeH14V1, aA 4era 12 ayT014V1TaTa. 

2. Xpoaonoreja oAo6paBatba M3paAe AMcepTa~Mje 

AOKTOpcKY A~cepTa~~jy nOA Ha3~BOM "OApef]~Bal-be ocpen-seaor 
OCHoc~MeTp~4Hor crpyiaa,a y paAH~M KOIl~Ma x~ApaYIl~4K~X TYP60Maw~Ha" 

KaHA~AaT je npajasao 31. 05. 2011. rOA~He. Hacrasao - Hay4Ho Bene Maw~HCKor 

Q:>aKYJlTeTa y Hauiy je Ha CeAHVl14~ on 03.06.2011. rOAVlHe, OAJlyKoM 6p. 612-301
10/2011, VIMeHOBaJlO KOMVlCVljy aa oueay Hay4He 3aCHOBaHOCTVI reue AOKTOpCKe 
A~CepTa14~je y cacraey: AP M~IlYH oa6~n, peAOBH~ npodiecop Maw~HCKor 

Q:>aKYIlTeTa y KparyjeB14Y, AP Apar~14a M~IleHKOB~n, peAOBH~ npodiecop Mauiaacxor 
Q:>aKYIlTeTa y H~wy ~ AP Apar~wa H~KoA~jeB~n, peAOBH~ nporpecop Maw~HCKor 

Q:>aKYIlTeTa y Haury. 

HaCTaBHO - Hay4Ho Bene MaW~HCKor Q:>aKYIlTeTa y Hauiy je OAIlyKOM 6p. 
612-371-8/2011 on 06.07.2011. rOA~He, Ha OCHOBy n03~T~BHor ~3BewTaja KOM~c~je, 

YCBOj~IlO TeMy AOKTOpCKe A~CepTa14~je nOA Ha3~BOM "OApef]~Batbe ocpen-seaor 
OCHoc~MeTp~4Hor crpyja-ea y paAH~M KOIl~Ma xVlApaYJlVl4KVlX Typ6oMaw~Ha", ~ 



~MeHOBaIlO AP .apar~~y M~IleHKOB~n, peAOBHOr nporpecopa MaW~HCKOr Q:>at<yIlTeTa 
y Hauiy, sa MeHTOpa ~3paAe AOKTOpCKe A~cepTa~~je. 

Hay-rao - CTpy4HO Bene aa TeXH~4KO-TeXHOIlOWKe HayKe YH~Bep3~TeTa y 
Hauiy je Ha ceAH~~~ OAP>KaHoj 14.07.2011. rOA~He, a Ha 3aXTeB MaW~HCKor 

Q:>aKYIlTeTa y H~wy, AaIlO carIlaCHOCT (6p. 8/20-01-005/11-019) Ha OAIlYKY o 
yCBajal-by TeMe AOKTOpCKe A~cepTaL,~je. 

y nepaony OA 23.11.2012. AO 01.11.2013. rOA~He KaHA~AaTK~l-ba je 6~Ila Ha 
OACyCTBy pana Here nerera. 

KaHAlt1AaT je 10.09.2014. rOAlt1He npeaao pYKOnlt1C AOKTOpCKe A~CepTa~lt1je 

Oacexy sa uacraey lt1 cTYAeHTcKa n~Tal-ba Maw~HcKor Q:>at<yIlTeTa y Hauiy, Kao ~ 

3aXTeB aa Q:>opM~pal-be KOM~c~je aa oueay ~ oA6paHy AOKTOpCKe A~cepTa~~je 

(aaaeneso nOA 6pojeM 612-546/14). Ha npennor Karenpe 3a X~APoeHepreT~KY, 

HaCTaBHO - Hay4Ho Bene MaW~HCKor Q:>aKYIlTeTa y Hauiy je Ha ceAH~~~ on 
07.1 0.2014. rOA~He, OAIlyKOM 6p. 612-594-5/2014 ~MeHOBaIlO KOM~C~jy 3a o~eHY ~ 

oA6paHy AOKTOpCKe A~cepTa~~je y cacraey: AP M~IlYH 6a6~n, peAoBH~ npomecop 
<J>at<yIlTeTa ~H>Kel-bepcK'~x HayKa y Kparylesuy, AP .apar~~a M~IleHKoB~n, peAoBH~ 
npodiecop Maw~HcKor Q:>at<yIlTeTa y Hauiy ~ AP .apar~wa H~KoA~jeB~n, peAoBH~ 

npodiecop Maw~HcKor Q:>at<yIlTeTa y Hauiy. 

3. MecTo AMCepTal.\Mje y oAroBapajyfloj Hay'lHoj o6nacTM 

.a~cepTa~~ja nOA Ha3~BOM "OApe1]~Bal-be ocpen-seaor OCHoc~MeTp~4Hor 

crpyiaiea y paAH~M KOIl~Ma x~ApaYIl~4K~X Typ6oMaw~Ha" npanaaa Hay4Hoj 
očnacru Maw~HcKo ~H>Kel-bepCTBO, OAHOCHO y>Koj Hay4Hoj očnacrn Teopaicxa ~ 

np~Mel-beHa MexaH~Ka Q:>IlY~Aa. 

4. nOAal.\M o KaHAMAaTy 

JaCM~Ha 6orAaHoB~n-JoBaHoB~n, A~nIl. ~H>K. Maw., aC~CTeHT Maw~HcKor 

Q:>aKYIlTeTa YH~Bep3~TeTa y H~wy poheaa je 23. jyna 1975. rOA~He Y Hauiy, 

QCHOBHy WKOIlY "hene KYIla" ~ r~MHa3~jy "Bopa CTaHKoB~n" y Hauiy 
aaapuiana je ca OAIl~4H~M ycnexou Kao HOC~Ila~ BYKOB~X A~nIlOMa. 

Maw~HCK~ Q:>aKyIlTeT YH~Bep3~TeTa y Hauiy je yn~caIla 1994. rOA~He, Aa 6~ 

2000. rOA~He A~nIlOM~paIla Ha cMepy X~APoeHepreT~Ke, ca npocexaou o~eHOM 

9,76. .a06~TH~K je sarpane sa Haj60Iber A~nIloM~paHor cTYAeHTa Maw~HcKor 

Q:>aKYIlTeTa y Hauiy, Kao ~ uarpane YH~Bep3~TeTa y Hauiy, V1cTe rOA~He yn~cyje 

Mar~cTapcKe CTYA~je Ha Maw~HCKOM Q:>aKYIlTeTY y Hauiy, Ha Koj~Ma je nOIlO>K~Ila 

CBe npenuere ea npocevaoe o~eHOM 10 (necer). 

Y WKOIlCKOj 2007-2008. rOA~H~ je ynacana AOKTOpCKe CTYA~je Ha CTYA~jCKOM 

nporpauy EHepreT~Ka ~ npouecaa TeXH~Ka Maw~HCKor Q:>at<yIlTeTa y H~wy ~ 

nOIlO>K~Ila je AOAaTHe ~cn~Te npeAB~f]eHe HaCTaBH~M nIlaHOM AOKTOPCK~X CTYA~ja, 

ca npocevaou o~eHOM 10 (AeceT). 
Ha Maw~HcKoM Q:>aKYIlTeTy y Hauiy paA~ OA 2000. rOA~He, Kao aC~CTeHT 

npanpasaa«. Tpesyruo paA~ Kao aC~CTeHT Ha KaTeAP~ sa X~APoeHepreT~KY 

Maw~HCKor Q:>aKyreTa y Hauiy, ~ aKT~BHO y4ecTByje y ~3Bo1]eI-bY Be>K6al-ba Ha 
npeAMeT~Ma: Typ6oMaw~He, MexaH~Ka Q:>IlY~Aa, MOAeIlCKa ~ excnepavearanaa 
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VlCTpa>KVlBal-ba, KOMnpecopVl VI BeHTVlI1aTOpVl, Tpaacnopr y CTpyjVl epI1yVlAa, CVlCTeMVI 
BOAoCHa6AeBal-ba, OCHoBe xVlApaYI1V14KOr VI nHeyMaTVl4Kor rpascnopra MaTepVljaI1a, 
CVlCTeMVI HaBOAl-baBal-ba VI AP. 

Y4eCHVlK je 6pOjHVlX Hay4Ho-cTpy4HVlX cxynosa. Ayrop VlI1V1 xoayrop je 45 
paaoaa Hay4Ho-cTpy4HVlx panosa Ha Hal.\VlOHaI1HVlM VI Mef]yHapoAHVlM KOHrpeCVlMa, 
Kao VI y HaY4HVlM 4aconVlCVlMa ca SCI (Science Citation Index) IlVlCTe VI 5 TeXHVl4KVlX 
pewel-ba. Y TOKY nOCIleAVlnIlOMCKVlX cTYAVlja noxahana je HeKOIlVIKO Mef]yHapoAHVlX 
KypceBa 3a CTYAeHTe AOKTOpCKVlX CTYAVlja. 

AO caaa je Y4eCTBOBaI1a Ha 9 HaY4Ho-VlCTpa>KVlBa4KVlx VI paasojaax npojexara 
VI 2 crpy-iaa npojexra y npuapena. Tpeayrao je VlCTpa>KVlBa4 Ha ABa npojexra 
MVlHVlcTapcTBa sa HayKy (2011-2014.). 

Koayrop je rpa yv6eHVlKa: "BeHTVlI1aTopVl - panae xapaxrepacraxe VI 
eKCnI10aTal.\VlOHa ceojcrsa" (2006.), "Kounpecopa - TepMoAVlHaMVlKa npoueca 
ca6V1jal-ba racosa'' (2007.), "Jlereha nHeYMaTVl4KVI rpaacnopr" (2009). 

YAaTa je VI MajKa jeAHe flepKe. 

PaAOBVI KaHAVlAaTa y Mef]yHapoAHVlM 4aconVlCVlMa (ea SCI I1V1CTe VI BaH SCI 
I1V1CTe) KOjVl cy aenocpenao nOBe3aHVI ca TeMOM AOKTOpCKe AVlCepTal.\Vlje cy: 

•	 Bogdanović-Jovanović, B. Bogdanović, D. Milenković, "Determination of 
averaged axisymmetrical flow surfaces according to results obtained by 
numerical simulation of flow in turbomachinery", Thermal Science, Vol. 16, 
Suppl. 2, pp. 647-662,2012, DOI:10.2298ITSCI120426193B (M23) 

•	 Bogdanović B., Spasić Ž., Bogdanović-Jovanović J., "Low-pressure reversible 
axial fan designed with different specific work of elementary stages", Thermal 
Science, Vol. 16, Suppl. 2, pp. 675-686,2012. (M23) 

•	 Jasmina B. Bogdanović-Jovanović, Dragica R. Milenković, Dragan M. Svrkota, 
Božidar Bogdanović and Živan T. Spasić, "Pumps used as turbines - Power 
Recovery, Energy Efficiency, CFD Analysis", Thermal Science, Year 2014, Vol. 
18, No. 3, pp. 1029-1040 (M23) 

•	 Bogdanović B., Stamenković Ž., Bogdanović-Jovanović J., "The development of 
turbine-pump aggregate", Thermal Science, Supplement to Vol.1O, No 4, 2006., 
pp.163+176. (M23) 

•	 Bogdanović B., Bogdanović-Jovanović Jasmina, Spasić Ž., Milanović S., 
"Reversible axial fan with blades created of slightly distorted panel profiles", 
Facta Universitatis, series: Mechanical Engineering, Vo1.7, N°1, 2009., pp. 23+36. 
(UDC 621.634). (M51) 

•	 Bogdanović B., Bogdanović-Jovanović J., Todorović N., "Program for 
determination of unequal specific work distribution of elementary stages in the 
low-pressure axial flow fan designing procedure", Facta Universitatis, Vo1.9, No2, 
pp. 149 -160.,2011, UDC 621.63. (M51) 

•	 Bogdanović B., Bogdanović-Jovanović J., Stamenković Ž., Majstorović P., "The 
comparison of theoretical and experimental results of velocity distribution on 
boundary streamlines of separated flow around a hydrofoiI in a straight plane 
cascade", Facta Universitatis, series: Mechanical Engineering, Vo1.5, N°1, 2007., 
str. 33+46. (M51) 
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•	 Bogdanović-Jovanović J., Bogdanović B., Božić 1., "Design of small bulb turbines 
with unequal specific work distribution of the reunner's elementary stages", Facta 
Universitatis, series: Mechanical Engineering, Vo1.12, N°1, str.73+84, 2014. (M51) 

PaAoB~ KaHA~AaTa ~3JlO>KeH~ Ha Mef]YHapoAH~M ~ cKynoB~Ma Ha~~OHaJlHOr 

saa-raja, Kao ~ y '-IaCOn~C~Ma Ha~~OHaJlHOr aua-raja KOj~ cy HenocpeAHo nOBe3aH~ 

ca TeMoM AOKTOpCKe A~cepTa~~je cy: 

•	 Stamenković Ž., Bogdanović-Jovanović J., Manojlović J., "Determination of 
centrifugal pump operating parameters in turbine operating regime", 16. 
Symposium on Thermal Science and Engineering of Serbia, October 2013., 
Proceedings, pp. 846+855, 2013. (ISBN ·978-86-6055-044-8) (M33) 

•	 Bogdanović B., Milenković D., Bogdanović-Jovanović J., Spasić Ž., "Design of a 
bulb turbine stay vane and runner for the small hydro power plant "Grčki mlin" 
near Prokuplje", 16. Symposium on Thermal Science and Engineering of Serbia, 
22-25. October 2013., Proceedings, pp. 43+53. (ISBN 978-86-6055-044-8) (M33) 

•	 Stamenković Ž., Bogdanović-Jovanović J., "Rotating Stal in Centrifugal Pumps 
Radiai Impellers" , 15. Symposium on Thermal Science and Engineering of 
Serbia, 18-21. October 2011., Proceedings, pp. 846+855. (ISBN 978-86-6055
018-9) (M33) 

•	 Bogdanović B., Bogdanović-Jovanović J., Milanović S., "Calculation of Fan 
Operating Parameters for Different Numbers of Revolutions, Considering the 
Influence of Reynolds Number", 15. Symposium on Thermal Science and 
Engineering of Serbia, 18-21. October 2011., Proceedings, pp. 117+186. (ISBN 
978-86-6055-018-9) (M33) 

•	 Bogdanović B., BogdanoviĆ-Jovanović J., Spasic Ž., "Designing of Low Pressure 
Axial Flow Fans with Different Specific Work of Elementary Stages", The 
International Conference - Mechanical Engineering in XXI Century, 25-26. 
November 2010., Proceedings, pp. 99+102. (COBISSIS.SR-ID 179681036) (M33) 

•	 Bogdanović-Jovanović J., Milenković D., Bogdanović B., "Numerička simulacija 
strujanja i radnih karakteristika osne pumpe", 32.kongres HIPNEF 2009., od 14. 
do 16. oktobra 2009., Vrnjačka Banja, Proceedings str. 217-224. (M63) 

•	 BogdanoviĆ-Jovanović J., Stamenković Ž., Bogdanović B., "Simulacija radnih 
karakteristika turbinsko-pumpnog agregata za navodnjavanje", XX Kongres o 
procesnoj industriji, PROCESING 2007, rad br.17, str.43., 13-15. jun 2007., 
Beograd. (M63) 

•	 Bogdanović-Jovanović J., Stamenković Ž., Bogdanović B., "Numerička simulacija 
i određivanje radnih parametara niskopritisnog ventilatora", XIX Kongres o 
procesnoj industriji, PROCESING 2006, rad br.46, str.75.,14-16. jun 2006., 
Beograd. (M63) 

•	 Bogdanović B., Stamenković Ž., Bogdanović-jovanović J., "Turbinsko
pumpni agregat za navodnjavanje", XIX Kongres o procesnoj industriji, 
PROCESING 2006, rad br.27, str.47.,14-16. jun 2006., Beograd. 

•	 Bogdanović B., Stamenković Ž., Bogdanović-Jovanović J., "Korekcija profila 
lopatica sprovodnog aparata cevne turbine prema numeričkoj simulaciji strujanja 
u turbini", XIX Kongres o procesnoj industriji, PROCESING 2006, rad br.47, 
str.76., 14-16. jun 2006., Beograd. 
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5. AHanM3a AOKTOpCKe AMCepTal..\Mje 

.QOKTOpCKa A~cepTa~~ja ce cacro]a ~3 6 nornasrsa, npunora ~ cnacka 
xopauiheae rurreparype. 

HaCIlOB~ nornaarsa cy cneaeha: 

1.	 YBoAHa paauarpa-sa 
2.	 HYMep~'-IKo oApef]~Bal-be CTpyjH~X napauerapa y IlOnaT~'-IH~M C~CTeM~Ma 

X~ApaYIl~'-IK~X Typ6oMaw~Ha 

3.	 np~Mep~ HYMep~'-IK~x c~MYIla~~ja ~ BaIl~Aa~~ja c~MYIla~~oHor MOAeIla 
4.	 OApef]~BaHje oCpeAl-beH~X OCHoc~MeTp~'-IH~X CTpyjH~X noapuiasa npeua 

pe3YIlTaT~Ma Ao6~jeH~M HYMep~'-IKoM c~MYIla~~joM cTpyjal-ba y 
x~ApaYIl~'-IK~M TYp6oMaw~HaMa ~ H~cKonp~T~cH~M BeHT~IlaTop~Ma 

5.	 np~Mep~ HYMep~'-IKor oApe1]~Bal-ba ocpemeeuax OCHoc~MeTp~'-IH~X CTpyjH~X 

nospuraaa y paAH~M KOIl~Ma nYMn~ ~ searanaropa 
6.	 3aKJby'-laK 
7.	 np~IlOr 

no epOPM~ ~ CaAP>Kajy pan 3aAOBOJbaBa craanapae aa AOKTOPCKY 
A~cepTa~~jy. 

Y OKB~PY A~cepTa~~je npeacraarsea je 3aAaTaK X~APoA~HaM~'-IKOr npopa-iyaa 
LlI uieuaraaauaja crpyiau.a y npOTO'-lHOM AeIlY Typ6oMawLIIHa, ea aK~eHTOM Ha TYP60 
nyMne LlI HLIICKonpLIITLIICHe BeHTLIIIlaTope. npLIIKa3aH je LlI OCBpT Ha nocaaaunse 
pesynrare ~3 OBe očnacra, OAHOCHO npencrasrseaa cy ~CTpa>K~Bal-ba Koja cy 
npeaxonana ~CTpa>K~Bal-b~MaAaT~M y OBOj AOKTOpCKoj A~cepTa~~j~. 

Y yBoAHOM AeIlY pana raxohe cy nare ~ OCHOBe rtpojexrosa-sa paAH~X KOIla 
X~ApaYIl~'-IK~X Typ6oMaw~Ha ~ H~CKonp~T~CH~X aearanaropa. 

Y paAY cy cy xopauiheae HYMep~'-IKe MeTOAe aa oApe1]LIIBal-be crpyiau,a 
epIlY~Aa (CFD - Computational Fluid Dynamics), nocpencraou codrrsepa Ansys, KOjLlI 
je OMOry1iLIIO CLIIMYIla~~je crpvja-sa y paAHLIIM KOIlLIIMa TYP60 nyMnLII LlI 
HLIICKonp~T~CH~X BeHTLIIIlaTopa. Ha Taj Ha'-lLIIH Ao6~jeH~ nonaua Kop~w1ieHLII cy 3a 
oApef]~Bal-be ocpemseaax OCHoc~MeTp~'-IH~X CTpyjH~x noepuiaaa no Kpy>KHOj 
KooPA~HaT~. 3a ~3pa'-lYHaBal-be ~HTerpaIla xopauiheaa je HYMep~'-IKa MeToAa 
Tpane3HornpaB~Ila. 

Y pany cy npaxaaaaa TP~ paapahesa cny-iaja Ao6~jal-ba ocpeAHjeH~x CTpyjH~x 

noapuiaaa y paAH~M KOIlLIIMa xLIIApaYIl~'-IKLIIX Typ6oMaw~Ha LlI HLllcKonpLIITLllcHLIIX 
BeHTLIIIlaTopa OeAHor OCHor BeHTLIIIlaTopa, ALlljaroHaIlHe LlI ~eHTpLllepyraIlHe nYMne). 

C 063L11pOM Aa je paA noaersea Y 6 nornaarsa, y npBOM cy npLIIKa3aHa yBoAHa 
pasraarpausa, y OKBLIIPY KOj~X je Aeep~HLllcaH 3aAaTaK x~APoALIIHaMLII'-IKOr npopaxyaa LlI 
weMaT~3a~~ja crpyia-ea y npOTO'-lHOM AeIlY Typ6oMaw~Ha. Y OBOM AeIlY paaa 
npaxasaaa cy Haj3aH'-IajH~ja ~CTpa>K~BaJ-ba ~3 OBe očnacru ~ onrosapajyha 
pe3YIlTaT~. Y yBoAHOM AeIlY paaa AaT je KpaTK~ npaxas npojesroaa-sa paAH~x KOIla 
x~ApaYIl~'-IK~X Typ6oMaw~Ha. Ha Kpajy oaor nornaarsa npaxaaaaa je np~MeHa, 

paaao] ~ 3Ha'-laj HyMepLII'-lKLllx c~MYIla~Lllja cTpyjal-ba epIlYLIIAa y nocrynxy 
npojesroaaasa LlI ~cn~TLIIBal-ba TYP60MaW~Ha, ea OCBpTOM Ha Haj3Ha'-lajH~ja 

nocanaunea AocTLllrHy1ia y oso] o6IlacTLII. 

Y APyroM nornaansy AOKTOpCKe ALllcepTa~Lllje AaT je Kpa1iLII OCBpT Ha 
MeTOAoIlorLlljy HyMepLII'-lKLIIX CLIIMYIla~~ja crpyja-sa, MOAeIl~pal-be Typ6YIleH~~je ~ 
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MorynHocT~ np~MeHe CFD MeTOAa Ha crpyiaise epIlY~Aa y Typ60MaW~HaMa. Ilpa 
TOM cy paauarpaae HYMep~4Ke C~MYIla~~je crpyia-sa y 06PTH~M (paAH~M) KOIl~Ma 

X~ApaY4K~X Typ60Maw~Ha ~ H~CKonp~T~CH~X searanaropa, ana ~ y HenOKpeTH~M 

IlonaT~4H~M ~ 6e3IlonaT~4H~M eIleMeHT~Ma Typ60MaW~Ha. 360r jeAHocTaBHOCT~ 

np~MeHe,aIl~ ~ nOTpe6H~X KOMnjyrepcK~x pecypca aa pan HYMep~4Ke C~MYIla~~je 

crpyjarsa, axueuar je CTaBIbeH Ha peuiaea-ee ocpemseaax RejHoIlAcOB~X 

jeAHa4~Ha (T3B. RANS jeAHa4~Ha). np~Ka3aHe cy OCHOBHe napuejanae 
A~epepeH~~jaIlHe jeAHa4~He cTpyjatba epIlY~Aa, Koje ce Y nocrynxy BpeMeHCKe ~ 

npocropse A~CKpeT~3a~~je TpaHcepopM~WY y C~CTeM anrečapcxax jeAHa4~Ha, 

norOAH~X 3a HYMep~4KY np~MeHY. C~CTeM OB~X jeAHa4~Ha sarsapa ce nouohy 
HeKor OA nocrojehax MOAeIla Typ6YIleHTHor crpyia-sa. Y OBOM AeIlY paaa AaT~ cy 
np~H~~n~ HYMep~4Kor peuiaearsa cTpyjatba epIlY~Aa (OA A~cKpeT~3a~~je, npexo 
A~epepeHTH~x uieua, resepaca-sa Mpe>t<e, AO xoasepreauaie A06~jeHor peuie-sa). 
VlcTaKHyT je 3Ha4aj HYMep~4K~x c~MYIla~~ja crpyjarsa, Kao ~ npeAHOCT HYMep~4K~X 

C~MYIla~~ja, Koja ce cacroja y TOMe WTO OHe He aaxresajy 3Ha4ajHe IbYACKe ~ 

MaTep~jaIlHe pecypce. Taxohe je epeue ~3BpWetba OB~X C~MYIla~~ja 3Ha4ajHo 
«pahe y OAHOCy Ha apeue norpečao Aa 6~ ce ~3Bpw~Ila načoparopaicxa Mepetba, 
y3 MorynHocT ~3pa4YHaBatba CB~X norpečuax CTpyjH~X BeIl~4~Ha y paAHoM 
npocropy Ty60Maw~Ha. 

np~Mep~ HYMep~4K~x c~MYIla~~ja, KOp~WnetbeM KOMep~~jaIlHor codrraepcxor 
naxera Ansys, KOj~ y CBOM cacrasy caAP>t<~ MOAYIle 3a np~MeHY KOA Typ60MaW~Ha, 

Kao ~ BaIl~Aa~~ja HYMep~4K~X MOAeIla, reua je Tpelier nomaarsa paaa. .QaT~ cy 
KOHKpeTH~ np~Mep~ pa3Il~4~T~X Typ60MaW~Ha, ~ TO CIleAen~M peAOM: 
I) H~CKonp~T~CH~ peBep3~6~IlH~ OCH~ BeHT~IlaTOp ca Henpoep~Il~caH~M 

ncnarauaua paaaor KOIla, 
II) A~jaroHaIlHa nponenepaa nyMna ~ 

III) ~eHTp~epyraIlHa nyMna. 
3a CBe np~Mepe aainpe je AaT npaxaa ep~3~4Kor MOAeIla, 3aT~M npaxaa 

Kpe~paHor HYMep~4Kor MOAeIla, AOK cy pe3YIlTaT~ HYMep~4K~X C~MYIla~~ja 

cTpyjatba AaT~ y np~Ilory paaa (y račenapaou npuxaay). PaAHe KapaKTep~CT~Ke 

CBaKe npencraarseae Typ60Maw~He A06~jeHe HYMep~4K~M c~MYIla~~jaMa 

cTpyjatba npa jeAHoM 6pojy očpraja ~ aa oncer paAH~x nporoxa, ynopeheae cy ca 
paAH~M xapaxrepacraxaaa A06~jeH~M eKcnep~MeHTaIlH~M ~cn~T~Batb~Ma 

onrosapajyhax MaW~Ha, y načoparopaicsau YCIloB~Ma paaa, 4~Me je ~3BpweHa 

aananauaja MOAeIla. 
4eTBpo nornaarse očyxsara onrosapajyhy Teop~jCKY nocraaxy ~ npaKT~4HY 

np~MeHY oApe1]~Batba ocpemseaax OCHoc~MeTp~4H~X CTpyjH~X noapuiaaa npersa 
pe3YIlTaT~Ma A06~jeH~M HYMep~4KoM c~MYIla~~joM crpyjaisa y x~ApaYIl~4K~M 

Typ60MaW~HaMa ~ H~cKonp~T~cH~M aesranaropaaa. Peanaa cTpyjatba y 
IlonaT~4H~M peuierxaua x~ApaYIl~4K~X Typ60MaW~Ha ~ searanaropa H~CY 

OCHoc~MeTp~4Ha, a ep~KT~BHO ce MOry CBeCT~ Ha OCHOC~MeTp~4Ha, YKOIl~KO ce 
CTpyjH~ napauerpa y Mef]YIlonaT~4H~M KaHaIl~Ma OCpeAtbyjy no Kpy>KHOj 
KooPA~HaT~. flpeua pe3YIlTaT~Ma HYMep~4K~x c~MYIla~~ja crpyia-sa y 
Mef]YIlonaT~4H~M KaHaIl~Ma Typ60Maw~Ha, Moryne je oApeA~T~ ocpemseae 
crpylae napauerpe no Kpy>KHOj KooPA~HaT~, a 3aT~M oApeA~T~ ~ ocpemseae 
cTpyjHe noepuiaae. .QaTa je MeTOAoIlor~ja ocpen-saearea CTpyjH~X napaeerapa no 
Kpy>t<HOj KOOPA~HaT~ ~ ~3BeAeHe cy ocpeznseae jeAHa4~He crpyjau,a, 

Y neTOM nornaarsy pana np~Ka3aH~ cy pe3YIlTaT~ oApe1]~Batba oCpeAtbeH~X 

CTpyjH~X noepuiaaa, OAHOCHO Mep~A~jaHcK~x cTpyjH~~a ocpeznseaor crpyja-sa, 
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Kop~wfle~eM ~HTerpallHe jeAHa'-l~He KOHT~HY~TeTa, aa np~Mepe aa Koje cy 
~3BpweHe HYMep~'-IKe C~MYlla~~je crpyla-sa y nornaa-sy 3. BOAefl~ ce reopaiou ~ 

~3BeAeH~M jeAHa'-l~HaMa AaT~M y nornaarsy 4, np~Ka3aH~ cy peayrrrarn 
oApef]~Ba~a ocpen-seaax cTpyjH~~a y paAHoM KOllY x~ApaYll~'-IK~X Typ60 nYMn~ ~ 

H~cKonp~T~cHor BeHT~naTopa. nOpeA Tora cy oApe~eH~ ~ jeA~H~~H~ paAoB~ 

eneuearapaax cryrueesa očpruor xona Ha ocpeA~eH~M OCHOC~MeTp~'-IH~M 

CTpyjH~M nospuraaaua, Kao ~ MOMeHT ~ caara 06pTHor xona paauarpaaax 
TYP60Maw~Ha. Taxolje je ~3BpweH ~ npopa-rya npOTOKa ocpeA~eHe MeXaH~'-IKe 

esepraje crpyjarsa Kp03 KOHTpOllHe nporo-nre nOBpW~He Ha ynaay ~ ~311a3Y ~3 

pansor npocropa 06pTHor KOlla. 
Haseneaa MeTOAollor~ja y nOTnYHOCT~ je np~MeHIb~Ba ~ Ha X~ApaYll~'-IHe 

TYP6~He. 

Ha Kpajy paaa AaT je 3aKJby"laK, y KojeM cy ~CTaKHYT~ HajBa>KH~j~ peayrrrara, 
a npe caera 3Ha'-laj npencrasrseae MeTOAonor~je y YHanpef]e~y nOCTYnKa 
npojexroaa-sa paAH~X Kona x~Apayn~'-IK~X Typ6oMaw~Ha ~ H~CKonp~T~CH~X 

searanaropa. .Qo6~jeH~ pesyrrrara yKa3yjy Aa ce nOCTYnaK npojesroea-sa cKpaflyje, 
~Majyfl~ y B~AY Aa H~je yaex HeonxoAHo ~3BOA~T~ cnoxeua eKcnep~MeHTallHa 

~cn~T~Ba~a. 

Y npanory paaa npasaaase cy račene ocpeA~eH~x spenaocra CTpyjH~X 

napauerapa y oAroBapajyfl~M npeceuaua pansor Kona, Ao6~jeH~x HYMep~'-IKoM 

c~Myna~~joM cpyjarsa. 3a CBe asanaaapaae np~Mepe TYP60MaW~Ha npaxaaaae cy 
BpeAHocT~ np~T~caKa ~ 6p3~Ha y pa3n~'-I~T~M A~cKpeTH~M Ta'-lKaMa Ha 
Aee.p~H~caH~M npeceuaua y paAHOM xony. 

Ha caMOM Kpajy paaa npaxasaaa je xopauiheaa nareparypa ca AaT~X 100 
perpepeaua. 

6. 3Ha"laj M AonpMHOC AOKTOpCKe AMcepTa~Mje 

OCHOBH~ HaY'-lH~ Aonp~HOC~ A~cepTa~~je cy cneneha: 

•	 lI1cTpa>K~Ba~~Ma y OKB~PY npennoxese rerae AOKTOpCKe A~cepTa~~je 

npouiapesa cy reopaicxa ~ npaKT~~Ha caaaa-sa ~3 06naCT~ crpyjarsa y paAH~M 

KOll~Ma Typ6oMaW~Ha. 

•	 .Qo6~jeHe cy ocpeA~eHe jeAHa'-l~He crpyja-sa y paAH~M Kon~Ma X~ApaYll~'-IK~X 

TYP60MaW~Ha. 

•	 np~Ka3aHa je MeTOAollor~ja oApef]~Ba~a ocpen-seaax CTpyjH~X napauerapa y 
paAH~M KOll~Ma X~ApaYll~'-IK~X Typ6oMaw~Ha ~ H~CKonp~T~CH~X searanaropa, 
Ha OCHOBy CTpyjH~X Ben~'-I~Ha Ao6~jeH~x nouohy HYMep~~K~X c~Myna~~ja 

cTpyja~a y paAH~M KOll~Ma. 3a OBy cspxy MOry nocnyxara ~ cTpyjHe Bell~'-I~He 

Koje cy Ao6~jeHe eKcnep~MeHTanH~M Mepe~~Ma y paAHoM KOllY TYP60Maw~He. 

•	 OApef]~Ba~eM ocpeznseaax OCHoc~MeTp~'-IH~X CTpyjH~x noapuiaaa, AaTa je 
MoryflHOCT nojexraary Aa y TOKY npojesroaaiea TYP60MaW~He ~3BPW~ KopeK~~jy 

~3a6paH~x OCHoc~MeTp~'-IH~X CTpyjH~X noapuiaaa eneuearapaax cryrnseea, 
~~XOB~M ynopef]~Ba~eM ea Ao6~jeH~M ocpeA~eH~M OCHoc~MeTp~'-IH~M 

CTpyjH~M noepuiaaaraa, 

•	 .QaTa MeToAollor~ja ouoryhaaa oApef]~Ba~e e.p~KT~BHOr paaaor Kona ca 
6eCKOHa~H~M 6pojeM He~3MepHO TaHK~X nonarnua, KOj~M ce ocraapyje Tpa>KeHO 
CTpyjHO csperasse. TaKOf]e cy Kpe~paH~ anroparua aa oApef]~Bal-be 
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MepVlAVljaHcKVlx CTpyjHVll..\a y 6e3JlOnaT4HVlM VI JlOnaTVl4HVlM npOCTOpVlMa paAHVlX 
KOJla xVlApaYJlVl4KVlX TYP60MaWVlHa. 

7. npMMeHIbMBOCT M KOpMCHOCT pesyrrrara y TeopMjM M npaKCM 

Pe3YJlTaTVI cnpoeenesax VICTpa>KVIBaI-ba, AVlpeKTHO cy npVlMeHIbVlBVI y nocrynxy 
npojesroeatsa paAHVlx KOJla xVlApaYJlVl4KVlX Typ60MawVlHa VI HVlcKonpVlTVlcHVlX 
searanaropa. npaKTVl4HHVI 3Ha4aj OBe AOKTOpCKe AVlCepTal..\Vlje je Y TOMe WTO 
oMorynaBa npojexraary Aa npa npojexroea-sy ycaoieae OCHocVlMeTpVl4He crpyiae 
nOBpwVlHe VI jeAVlHVl4He paAoBe MO>Ke Aa ·ynopeAVI ca HyMepVl4KVI CVlMYJlVlpaHVlM 
pe3YJlTaTVlMa. OBO Aaje MorynHocT aa yBof]el-be HOBe MeTOAOJlOrVlje rtpojexroaaiea 
xVlApaYJlVl4KVlX Typ60MawVlHa, npa KOjOj ce, jow y epa3V1 npojesroaa-sa TYp60MaWVlHa 
MO>Ke ~3BPW~T~ KOpeKl..\~ja CTpyjH~X nOBpW~Ha, a y CKnaAY ca T~M ~ KopeK~~ja 

JlOnaT~4H~X nporpana Ha I-b~Ma. 

Taxohe ce MO>Ke Vl3BpWVlTVI oApef]VlBal-be jeAVlHVl4HVlX paaosa no A06~jeHVlM 

OCpeAl-beHVlM MepVlAVljaHcKVlM CTpyjHVll..\aMa, npVl 4eMy KOHCTpyKTOp TYP60MaWVlHe 
MO>Ke Vl3BpWVlTVI ynopef] VI Bal-be jeAVlHVl4HVlX panoaa CBVlX AeepVlHVlcaHVlX 
eJleMeHTapHVlx crpyrnseaa ca jeAVlHVl4HVlM paAOBVlMa Koje je yCBOjVlO npa 
npoepVlJlVlcal-bY nonaraua TYP60MaWVlHe. 

3Ha4aj onacase npouenype npojexroea-sa npencraarsa Ba>KaH nOMaK y 
MeTOAOJlOr~j~ npojexroeau.a TYP60MaW~Ha, C 063~POM Ma yWTeAY BpeMeHa, 
ep~HaHc~jcK~x VI IbYACK~X pecypca Y nocrynxy npojexroearsa ~ ~3paAe 

x~ApaYJl~4K~X Typ6oMaw~Ha ~ H~cKonp~T~cH~X eesranaropa. 
Y epa3V1 npojesroea-ea, na CBe AO Vl3paAe npororuna TYP60MawVlHe, a 

KOpVlWnel-beM pesynrara A06V1jeHVlx HyMepVl4KoM cVlMYJlal..\VljoM crpyja-ea y paAHoM 
KOJlY rypčouaunrae, Moryne je Vl3BPWVlTVI KOpeKl..\Vljy pesynrara A06V1jeHVlx 
y06V14ajeHoM MeTOAOJlOrVljoM npojekroea-sa, Koja ce 3aCHVlBa Ha nOMeHyrVlM 
npemocraexaea ~ ynpownaBal-b~Ma, a ~Majyn~ y B~AY HepaCKVlA~BY cnpery 
npopaxyaa reouerpa]e paaaor KOIla ca eMn~p~jcK~M nOAal..\~Ma. 

8. 3aKIby....aK M npeanor 

Ha OCHOBy nperneaa AOKTopcKe AVlCepTal..\Vlje VI YBVlAOM Y ny6JlVlKOBaHe 
Hay4He peayrrrare KaHAVlAaTa, 4JlaHOBVI KOMVIcVIje 3aKIby4yjy: 

•	 nOAHeTVI paA Y nOTnyHocTVI onrosapa TeMVI npaxsaheao] OA crpase HaCTaBHO 
Hay4Hor Bena MaWVlHCKor epat<yJlTeTa y HVlwy VI HaY4HO-CTpY4Hor Bena 3a 
TeXH~4KO-TeXHOIlOWKe HayKe YH~Bep3~TeTa y H~wy; 

•	 KaHAVlAaT je Kp03 cnposeneaa ~CTpa>KVlBal-ba ~ pesyrrrare Ao6~jeHe y 
AVlCepTal..\VljVl noxasao Aa nocenyje aAeKBaTHa 3Hal-ba Vl3 06JlaCTVI MexaHVlKe 
epJlyVlAa, TYP60MaWVlHa VI MaTeMaTVIKe; 

•	 KaHAVlAaT je VlcnOIbVlO BVlCOK H~BO caMOCTaJlHOCT~ y VlCTpa>KVlBaI-bY VI noxaaao 
cnocočsocr Aa carnena npočneu VlCTpa>KVlBal-ba ca BVlwe acnexara ~ KpeaTVlBHO 
npucryna l-berOBOM peuiasa-sy y3 opVlrVlHaJlHOCT y OCMVlWIbaBal-bY VI Kpe~pal-bY 

oApef]eH~x HaY4H~X peuie-sa: 

•	 Pe3YJlTaT~ .0.0 KOj~X je KaHA~AaT nouiao ~CTpa>K~BaI-bVlMa y A~CepTal..\~jVl cy 
Bep~ep~KoBaH~ Kp03 KOHTVlHy~paHo 06jaBIb~Bal-be HaY4H~x panosa ~3 OBe 
06JlaCTVI Ha Mef]yHapoAHVlM KOHepepeHl..\VljaMa VI y xaconacaua, np~ 4eMy je 
ny6JlVlKOBaO saiue panosa Y4aconVlCVlMa VlHAeKc~paHVlM Ha SCI JlVlCTVI. 
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•	 Flpernenou A~CepTa~~je ~ O~eHOM nocanaunsax pe3YI1TaTa pana 3aKlby~yje ce 
Aa je ypaheaa AOKTOpCKa A~cepTa~~ja pe3YI1TaT oparasanaor HaY~Hor paaa 
KaHA~AaTa; 

•	 flpacryn ~cTpa>t<~BaI-bY ~ npaxaaaaa MeTOA0I10r~ja ~Majy B~COK crenes 
onurrocra, a npO~CTeKI1a Ca3Hal-ba orsapaiy 6pojHe reue sa AaJb~ pan Ha nOJbY 
crpyjarsa y paAH~M KOI1~Ma x~ApaYI1~~K~X Typ6oMaw~Ha ~ H~CKonp~T~CH~X 

BeHT~I1aTOpa ~ oMorynaBajy npaKT~~HY np~MeHY pe3YI1TaTa. 
•	 PaA je aAeKBaTHO KOH~~n~paH ~ C~CTeMaT~30BaH, TeXH~~K~ KBaI1~TeTHO ypaf]eH 

~ ouoryhaaa npernenao npaheiee ~3I10>t<eHor caAP>t<aja ~ Ao6~jeH~x pe3YI1TaTa 
~CTpa>t<~Bal-ba. 

~Majyn~ y B~AY 3Ha~aj ~ aKTYeI1HOCT očpahese reue ~ OCTBapeHe HaY~He 

pe3YI1TaTe KaHA~AaTa, ~I1aHOB~ KOM~c~je aa ouesy ~ oA6paHy AOKTOpCKe 
A~cepTa~~je ce cI1a>t<y Aa nOAHeTa AOKTOpCKa A~cepTa~~ja npencrasrsa 
oparasana« ~ spenaa Aonp~HOC pasaojy OBe Hayl.lHe 06I1aCT~ ~ ca 3aAOBOJbCTOM 
npeAI1a>t<y Hacraaao-aayvaou Beny MaW~HCKor epaKYI1TeTa YH~Bep3~TeTa y H~wy, 

Aa paA JacM~He o. oorAaHoB~n-JoBaHoB~n, A~nI1. ~H>t<. Maw. nOA Ha3~BOM: 

"OApef]MBatbe oCpeAtbeHOr OCHocMMeTpM"IHOr cTpyjatba y paAHMM KonMMa 
xMApaynM"IKMx Typ6oMawMHa" 

npaxsara Kao AOKTOPCKY A~cepTa~~jy ~ Aa KaHA~AaTa n030Be Ha yCMeHy jaBHy 
oA6paHy. 

Y Hauiy, 
okročpa, 2014. rOA~He. 

4naHOBM KOMMcMje: 

~~ 
AP MMnyH 5a6MIi,
 

peAoBH~ nporpecop <t>aKYnTeTa MH>KelbepCKMx HayKa y KparyjeB~y
 

(y>Ka HaY~Ha 06I1acT: EHepreT~Ka ~ npouecsa rexaaxa)
 

AP .QparM~a MMneHKoBMIi,
 
peAoBH~ nporpecop Maw~HcKor epaKYI1TeTa Y Hauiy
 

(y>t<a HaY~Ha 06I1acT: Teopaicxa ~ np~Mel-beHa MexaH~Ka epI1Y~Aa)
 

~/VV\A-~_~~~__ 

AP .[(p'arl1wa HMKOAMjeBMfl,
 
peAoBH~ npodiecop Maw~HCKor diaxynrera y HLJlwy
 

(y>Ka Hayl.lHa o6IlaCT: Teopajcxa ~ np~Mel-beHa MexaH~Ka epIlY~Aa)
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