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U prilogu dostavljamo Predlog odluke Vijeca Masinskog fakulteta, sa sjednice
odrzane dana 25. 06. 2019. godine, o predlogu formiranja Komisije za odbranu
polaznih istrazivanja i ocjenu podobnosti doktorske teme i kandidata, Mr
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Na osnovu ¢lana 64 Statuta Univerziteta Crne Gore, u vezi sa ¢lanom 34, stav |
Pravila doktorskih studija, Vije¢e Masinskog fakuteta u Podgorici, na sjednici
odrzanoj dana 25. 06. 2019. godine, utvrdilo je predlog

ODLUKE

Clan 1
Komisiju za odbranu polaznih istrazivanja i ocjenu podobnosti teme pod
nazivom: ,Eksperimentalna i numeri¢ka analiza parametara koji uticu na
slabljenje, oblik i fazu talasa pritiska kod hidraulickog udara“, kandidata, Mr
Radislava Brdanina ¢ine:
I. Prof. dr Igor Vusanovi¢, predsjednik

2. Prof. dr Uro$ Karadzi¢, mentor — ¢lan i

3. Doc. dr Esad Tombarevié, ¢lan.

Clan 2

Odluka stupa na snagu kada je verifikuje Senat Univerziteta Crne Gore.




UNIVERZITET CRNE GORE
Masinski fakultet

Komisija za doktorske studije
Podgorica, 25. 06. 2019,

- VIJECE MASINSKOG FAKULTETA —
Postovani,
U skladu sa Pravilima doktorskih studija i Vodi¢em za doktorske studije,

u prilogu dostavijamo prijavu kolege Radislava Brdanina na
predvidenom obrascu PD, kao | pratecu dokumentaciju.

Komisija za doktorske studije na Masinskom fakultetu je na sjednici
odrzanoj dana 25. 06. 2019. godine, razmatrala formalne uslove
dostavljene prijave, sa stanovista neophodnih podataka i Ispunjavanju
uslova za prijavu teze, i postujuéi princip kompetentnosti, imajuéi u vidu
dostavijenu prijavu i pratedi materijal, inicira sledeéi sastav komisije za
odbranu polaznih istraZivanja i ocjenu podobnosti teme i kandidata:

1. Prof. dr Igor Vusanovi¢, predsjednik,

2. Prof. dr Uro§ Karadzié¢, mentor — &lan i

3. Doc. dr Esad Tombarevi¢, &lan.

Predlazemo Vijeéu Masinskog fakulteta da na bazi ovog inicijalnog

predioga, utvrdi predlog sastava komisije i isti dostavi Odboru za
doktorske studije na dalje postupanje.
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Na maternjem jeziku

Na engleskom jeziku

ObrazloZenje teme

Hidraulicki ndar i nestacionarnt sLm]m })mccbl su izuzetno slozena oblast mehanike Huids koo
se Istrazivacl bave Swom svijeta. On predstavlja veoma slozenu pojava ko se javla pridicom
promjene rezima stenjanja u cevovodima hdroelekuana 1 vodovodmbh sistemie Obidnng «
uzrokovan promjenom rezima rada ndraulickih rarbomasing kao + orearamem © zaivaraiem
regulacionth 1 sigurnosnih zatvarada. Hidraulicks udar dzazivi sivavanje walass povedsnog
smanjenog priuska koji, ako se ne drze pod kontrolom na adekvatan nacing togn b asony
smetnje u radu pa éak 1 havariju hidraulickog sistema. Poznavanje 1 opisivanje fenonicin ko
prate hidraulicki udar (interakeija fluida 1 strukture cjevovoda, razdvajanje strujnog 1ok
nestacionarno trenje) od izuzetnog je znacaja za pouzdan i siguran rad postrojena. Pravi pu
razamijevanje ovog slozenog fenomena je tstrazivanje u kontrolisanun laboratoriskim uslovig
na cksperimentalnim instalactjama 1 provjera pretpostavki usvojenih u nunenckin modeling, L
mdn (‘v biri L"r/\-'ijcn :mmeméki kod za prorac¢un hidraulickog udara koji ukliucuje sve numvcdens

Pregled dos adas nph 1straz:van1a

[zucavanje prelaznih procesa u hidraulickim  sistemima |)ocdn ]c j0§ u NIN vijeku kacs s
zvedene vsnovne jednacine kojima se opisuje strujanje nesashncog duida o kroune t_hum: 1
cjevima, kao 1 1zraz za brzinu prosuranja poremecajnog talasi. Osnove prelazih process o
hidranlickim sistemima date su u Wylie 1 Streeter (1993) 1 Chaudbry 2014) wdje o izlozen
detaljan pregled 1storyskog tazvoja istrazivanja prelazath procesa u ludraulickim sistemima
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modelranje pojave parne i gasne kavitactje 1 razdvaanp roka prilikom prelaznd proces, .!
uzimanje u obzur nestactonarnosti koeficijenea trenja, t
istrazivanja interaketje fluida i fizickog sistema (1951 efekat). kroz koji flutd steuj, 17vanc
prelaziun procesom,
- wiskoelasticno ponasanie zida cijevi kod cjevovoda od plasticnih maternala (nije predine
istrazivanja, pa nece biti razmatrano).
Bergant i dr, (2008) dali su prikaz matematickih modela i studija slucaja spectialnth eles
hidraubickop udata, odnosno paramerara koii mogu znacajna uticati na shabljenje, oblik ) G
talasa pritska. Utvedeno je da posmatrani fenomeni mogu uticati kako na sliblenpe, o 1o
Jacanje ralasu pritiska.
Raspad parnih 1 gasnili mjehurova tokom trajanja prelaznog procesa izaziva dodatie fluktiacie
pritiska u sistemu koje mogu da 1zazovu ostecenje sistema, pa ¢ak 1 njegovu havariju. Zhog migra
Je ma pojavu kavitaciie 1 na njeno pravilno modcliranje obradena posebna paznga. Prepled
istrazivanja u oblasti kavircye u XX vijeku dali su Bergant i dr. (2006). Za opusivanje pan ]
kavitacije u ¢jevovodima najvise je koristen DVCM (Discrete Vapour Cavity Modelt model 2 |
opistvanje parne i gasne kavitaciie DGCM {Discrete Gas Cavily Model) model Adumbkuwsht | :
Lewandowski (2012) uporedili su cksperimentalne rezultate sa DV CA modelom, dali vicueh
prikaz kavitacije i ukazali na pojavu distributivie kavitacije duz cjevovoda, 2 ne samo u blizmg
venula. Karadzi¢ i dr. (2014) uporedili su eksperimentalne rezultace sa rezuliatina 1000
modela koji su pokazali dobro slaganje. Traudt i dr. (2015) ekspertmentalao su ispinvads
kavitaciju snimanjem kamerom visoke brzine 1 istrazili urica) Kavitacionih pijeburova na |
prostiranje talasa pritiska, Warda i Elashry (2010) uporedili su cksperimenialie rezuliae s
DVCEM 1 DGCM modelom, dali vizuelni prikaz 1 objasnjenje procesa formiranja 1 raspada
kavitacionil mjehurova. KaradZié i dr. (2018) numericki i cksperimentalino su analiaral;
hidraulicki udar i kavitaciju i dali novu teorijsku analizu prostiranja talasa pritiska 1zazvanih
istovremenim 1 odlozenim zatvaranjem ventila na krajevima cjevovoda.
Problem nesmcionarnosti trenja tokom trajanja prelazaib procesa zaokupio je pazinjn nancnika u
drugoj polovini proslog vijeka. Nestacionarni koehictjent trenja moze se zeazin kao 2bie dus
Clana, kvazistacionarnog 1 nestacionarnog, pri ¢emu se kvazistacionaru clan mcui 1
konvencionalan nacin, a nestacionari nekom od razvijenih metoda (Vardy 1980y Dva majurie |
konstena modela su konvolucijski model (Zielke 1968), gdje koeficijent treng zavisi od et
stednje brzine strujanja 1 teZinske funkcije i model za odredivanie nestacionarioy Clam o e
za koelicijent trenja prema kojem je on funkeija trenurne srednje vepednost brzane siupuia
fliuda, vrjednost trenutnog lokalnog ubrzanja 1 vrjednost trenutnog konvektivnog ubrzang lop
su razvill Brunone i dr. (1991). Vitkovsky i dr. (2004} predstavili si model nesiacioni,
trenja u kome je rezinska funkeyja aproksimirana sumom cksponencijulnih ¢lanova unapredujug
konvolucyski Zielke-ov i Vardy-Brown-ov metod. Vardy i Brown (2010) ispitivall su Zaelkeos |
metod odredivanga nestacionarnog trenja i predlozili poboljsanje. Adamkowski i Lewandowski |
(2012) uporedili su vise modela nestacionarnog trenja 1 izvrsill mjhovu validaciju dobioning
cksperimentalnim  rezultatima. Duan i dr. (2017) asmazili su relevantnost | vazuos
nestacionamog trenja i njegovog modeliranja kroz laboratorijske 1 testove na realnoim sister uy I
numericko modelirane konvoluajskog 1 modela trenutnog ubrzanja. Urbanowicz (20115 ¢ |
predstavio. poboligam model za izra¢unavanje nestcionamoyg  trenp kop o pokazao dobi lz
rezultate, |
L' konvencionalno) analizi hidraulickog udara elasticnost cjevovoda je uzera u obzir preko brzine
prostiranja poremecajnog talasa. Inercija cjevovoda i njegovo aksyalno pomjeranje e uzeto u I
obzir. Ovaj pristup je prihvatljiv za potpuio ucvricene cijevi. Za cjevovode koj se mopy |
pomjeratt mnterakein 1zmedu fluida 1 strukrore cievovoda kroz kojt fuid strop rokon recan 2
prelaznog procesa mora se izen u obar Interakeija tamicdu fluida @ seeakiore mosc higeianan |
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kroz tri mehantzma: -]nemn]u trenga na zidu cjevi (frucon m;f;w.ﬂ Poase m:m»}lm e s
onpling 1 sprezanje u Evorovima sistema, na poziciiama ventila, koljena i sl Grmion waping
(T qsachzw 1993, 1996). Detljan pregled stanja sstrazivanja w ovep oblasn dao ¢ '!"éibh'\-!ii'u_-"
(1996). Thysseling (1993} je tstrazivao razlidite imchanizme mrerakene foda @ stradstes TR
za stucay hudraulickog udara sa kavitacijom, Wiggert 1 dr. (1985 ispitivali su arwea) kolions o
talase pritiska u cjevovodu. Lavooij i Tijsseling (1991} predstavilt su model s e wdieng
7 Upi%i\-'zm]c alm]alnog pomjeranja cjevovoda za koji je Tijsseling (1996) istakao da e dovoljan
z1 opis punasanja vedine realnib cjevovoda, qubclmg (2016) je d*a.u pregled eRsperimentaluil:
tstrazivanja wterakeije fluida 1 strukeure kod cjevovoda sa jednim koljenom. Ferras i dr. (2016
cksperimentalno su ispitvali razlicéite mehanizme slablienja talasa pritiska kod hidiaulickog udara
Adamkowski i Lewandowski (2012) istrazuju eksperimentalno 1 numericki uticay e wpivis
efekia, kod interakere fluida 1 stukture, na parametre cjevovoda, Ferras i de, 2016 duju prilsiz |
poredenje sa cksperimentalnim rezultatima fiiction conpling mehanizing kod rerakete ol
strukture. Riedelmeier i dr. (2017) vrie wdenafikaciju snage jumtion conpling mehinizie kod
interakene fluida i strukture. Ferras i dr. (2018) daju detaljan pregled jednodunenzionily modela
terakege Huida 1 strukture u cjevovodima pod pritiskom.

Na osnovu pregleda dosadasnjih istrazivanja uocena je potreba za eksperimentalnimn ispiiiasig
b rezultatina za verifikaciju razvijenih numerickih modela i proucavanjc posava koje prne
hidraulicki udar, u prvom redu interakeije fluida i strukture (S FS1 efekal obicno o i
uldjucuje u proracune hidraulickog udara iako moze biti od velikog zaacaga, Takode, ¢ heann |
ne posto)l numericki model koji obubvata hidraulicks udar 1 sve njegove specyalne ciekic |
(inrcmkcl]a ﬂuid'i 1 -smlkrure razdv:iianjc toka, nestacionarno trenje) veritikovan adeks atns

Cll] 1stra41van}a

Cilj istrazivanja u radu je bolje razumijevanje hidraulickog udara, intcmiici}-c Huida i strukture

(FSI), razdvajanja strujnog toka 1 nestacionarnog trenja kako bi se pobolisao dizajn cjevovodu |

smanjila mogucaost havarja hidraulickog sistema, §to ¢e se postici kroz:

= Otlrivanje koji od efekara dominanmo utiu na intenzitet i trajane poremedajmly talas
pritiska 1zazvanih hidraulickim udarom pri razliciuim uslovima u sistemu;

= lzvodenye cksperimenata sa I'SI efektom v kombinacijt sa drugim pojavama 1 aualiza vt
FSI efekta na ponasanje sistema;

- R:l?'\'()} numeriékih kudm'q za prur'u‘un hldﬂuiiékug uclara 1un|i bt bil \'vriﬂl;r Wil

Matcn]ah, memde i plan 1stra21van]a

U radu ¢e bit koristene analiticke, numericke 1 ckspcmnult*lhic metode. Na osiovu dosids wnpth
istrazivanja u oblasti, bice dati pumericki modeli ispitivanih pojava koji ée biti konsteni prlikon
izrade numerickog koda. Eksperimentalna istraZivanja vrdice se na instalacijii 2 ispitivane
hidraulickog udara 1 njegovih pratecih efekata na Masmskom Lakulters o Podeorion il o |
prilikom tzrade numenckog koda biti koristen softverski paker Matlab.

Iserazivanje v radu oduost se na eksperimentalno ispitivanje 1 numericko modelrane 1 spruvang
hidraulickog udara 1 njegovih pratecih efekata u veemenskom domenu. Bice razvijen tomenck:
modeli na bazt metode karakteristika, a njthova validacija izveSena poredenyem sa rezohiating
dobijentm ispitivanjem na eksperimentalnoj instalaciji é1ji su opis 1 Sema dati u nastavku. Rezulian
dobyjeni cksperumentima, kao i numericki modelom, bice analizirani sa aspekta uncaja svakoy
od fenomena na talas priuska.

|
Eksp('1"1111:'[11"-1111”1 in»:l‘:l]'u‘iiﬁ 7a if;piﬂ\'qn]c Ft‘llOI'l‘!tL‘[ﬂ hidmuliékc)if udara, l"i\'i:'sciic 1 razedvagan !
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prazojema cevovoda, kao 1 nestacionarnog wema o projekrovana o gapravhesa e Madushon |
Fakaletu v Podgortet u Laboratorijt za energettka 2011 godine, o 20018 godine uradens -
odredena unapreden)a u ctlju povecavania njenth serazivackih mogucnosu. nstalacya se st
od ¢evovoda kop pu\-‘t-?ujc rezervoar visokog pritiska uzvodno sa rezervosrom mskog pritsha
na izeodno) strant {Celiém ¢levovod ul‘nupnv duzine L=55.37 m; unurradnjeg pre¢otka 4=18 miny;
debljiine ztda cjevovoda ¢=2 mm; najvect dozvoljeni pritisak v cievovodo e 0= 25 A
Slika. 1. Cetiri arupe ventila postavhene su duz gevovoda uldiucujucr pocemu o ke Cuk
Crpa venrila ispred uzvodnog rezervoara {pozicija 0/3) sastoji s¢ od elekiro-pacnmaishio
rucnog kuglastog ventla, a ventilske grupe duz cjevovoda (pozicije 175 1 2/73) Roje se e |
isto] medusobnoj udaljenosty, sastoje se od dva rucna kuglasta veatila (venub VO/L Vbl -
1, 2). U svakoj ventilskoj grupi se nalazi blok sa senzotima dinamickog 1 apsolumog prnska Na
mstalacyi postopi 1 T-komad sa dva ventla na uzvodno) ventilskop grupt kojt sluzi za zvodenje
eksperimenata punjenja i praznjenja cjevovoda. Na instalactji se nalaze 4 Koljena (907 s
poluprecnitkom R=3D. Cjevovod je ucvrséen protiv aksyalnth ponyerana u 57 wcaka (0hzy
ventlskih grapa 1 koljena). Oslonct se opustaju prilikom 1zvodenja eksperimenara kot ekdjucug

FST efekte. Vazdusni pritisak u uzvodnom rezervoaru (ukupne zapremine ¥, = 2
maksimalmi dozvoljeni pritisak u rezervoaru pyp, .0 0 = 2.2 MPa) moze se podesavau do 800 K7
Pritisak u rezervoaru prilikom svakog cksperimenta je konstantan zahvaljujuci visoko precizuon:
regulatoru pritiska koji pripada grupt za snabdijevanje  komprimovanim  vazdubom D
cjevovoda pod pritiskom postavljena su ceuni davaca dinamickog pritska 1 cenrt divacs
apsolutnog  priuska, kop se nalaze u ventlskim grupama Shka 1) Dinnack proc 1o
poziciiama Py, Py fas 1 Py se mjere pomocu  Dytran 2300V4 wvisokotrelveniog
pijezoelcktrcnog davada (mjerenje pritiska u opsegu 0569 bar, osjethjivost 5w\ /7 0069 buy,
preciznost £0.1%), a apsolutni pritisct pomocu Keller PAA-NS B davaca prudska (nyereny
pritiska u opsegu 030 bar, osjetljivost 10 mV/ 0.03 bar, preciznost £0.1%6). Referentinn nivo 2
sve pritiske mjerene u cjevovodu 1 rezervoaru je na pocetku horizontlnog celicnog cjevovads
(visina O m na Slict I). Dva davaca za mjerenje pomjeranja cjevovoda (HBM K WA LOTOW
32K, mjerenje pomjeranja u opsegu 0-10 mmy, preciznost £0.2%y) postashena su na sopsteene
nosace, pa mogu da s¢ pomjeraju na razhcite pozicije duz cjevovoda. Temperatm vode
neprekidno mjert pomocu termometra koji je tmontiran u posudi za skuplianje vode Flehiro-
pneumartski ventii (V3/3P and VO/3P) su upravljani filtricanim Komprimovamm sazduion,
dovedenm plasucnim crijevom od regulatora pritiska, ¢t je pritisak nezavisan v odnosr na
priusak u sistemu. Prelaznt proces moze se izazvati brzim zarvaranjem th owvacanjem vendla na
nizvodnom kraju, kotistedi it V3/3P i V3/3H ili pomocu ventla na uzvodnom krapp V03P

Ventili V3/3P 1 V3/3H opremljent su senzorom (opscg mjerenja: (0° do 907, frekvenini ods s
10 kHz) kojt mjert promjenu ugla venala (o) tokom zatearanja it orvaranja. Pored towi, proboa |
pmcn st se mogu izazvati zatvaranjem ili otvaranjem rucnih ventils du? cjevovoda fvennl VoA HL
ViU 1 V3D g =1, 2). Na rezervoaru visokog pritiska 1 na nizvodinom Ko gevood
postavljena su dva davaca statickog pritiska (5., 1 fy:.5 opseg priuska: od O MPu do T AP
preciznost: 0.5 “4). Ovi davacit se korste za procjenu pocetnih uslova v sistene Za }
pudesavanje protoka kroz wstalaciju koristi se rucni kuglast venul (V3/731) Prorok (brae vece i
z

od 0.3 m/s) se mjert pomocu elektromagnemog mjeraca protoka [preciznose L 02500 By
izmjereni podact prikupljaju se pomocu mjerno-upravljackog sistema {compact DA phudarin |
protzvodaca Nanonal Instruments) kopt je povezan sa racunarom, odakle se weduo apiandy
elektro-pneumatskim vennlima. N |

[ g § RSN 5T b P i I S T e L r
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Shika 1. Sema ckspt:rm‘u:uI_:\hw tstalaeye

Na cksperimentalnoj instalacijt planirano je izvodenje eksperimenata koji obuhyarau:

a) klasicni hidraulicki udar,

b hidrauli¢ki udar sa kavitacijom i razdvajanjem strujnog toka,

¢) hidraulicki ndar bez kavitacije sa ukljucenim FSI efektima — Poisson coupling,

d) hidraulicki udar bez kavitacije sa ukljucenim ST efektima — junction coupling,

¢) hidraulicki udar sa pojavom kavitacije 1 razdvajanja strujnog toka 1 sa ukljucentn K5l ;
efektima — Poisson coupling, |

0) hidraulicks udar sa pojavom kavitacije i razdvajanja strujnog toka i sa ukljcening P81 etekuimn:
—junction conpling,

g) 1stovremeno zatvaranje ventila na pocetku i kraju cjevovoda.

h) istovremeno otvaranje ventila na pocetku 1 kraju ¢jevovoda.

i vremenski odlozeno zatvaranje ventila na pocetku 1 kraju cjevovoda.

i) vremenski odlozeno orvaranje ventila na pocetku i kraju cjevovada,

Svaki ekspertment ée s 1zvodit po i puta za iste pocetne (protok, priosak v vesersaan yischon
pritiska, vrijeme zatvaranja ventila) i granicne uslove kako bl s obezbijedis ponovlivost |
cksperimenata. Natpriusak v rezevoaru visokog pritiska e se varirati od U do 4 baia Pocet
pritisci u rezervoaru visokog pritiska ce biti odredeni tako da s¢ na ospovu njthove vrygednosi
zna da 1 ée hidraulicki udar bit pracen kavitacijom ili ne. Fksperimenti sa FST efektinm co s¢
vodit nakon olabavljivanja cjevovoda na prethodno definsanun pozicjama, na kolienu,
elekeropneumatskom ventilu (junction coupling) 1 na dovoljno dugoj prave) dionict cievovoda
(Poisson coupling). Senzor za mjerenje pomjeranja bice postavhjan na pozicije 1 blziny 1l oo
samom koljenu, te n blizini venula (junction coupling) 1 na razlicite pozicije pravo) hoie |

e L% o S RO cimmin whnderivmnlen dusssracetin
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Ocekivani naudni doprinos

lzvodenje ckspernimenata sa ST efcktom v kombinaciji sa razdvajanjem  soujuog toka o
nestactonarnim trenjem koji su etki u poznaroy literaruri 1 razvol numerickog koda za proracan
hidraulickog udara kop ukljucuje sve navedene efekte $to do sada mije viradeno.

[iksperimentt sa 1stoveemenin | precizno vremensk odlozemm zatvamnem Lo e e
ventla na pocetku 1 kraju sistema 1 odgovarajuce numendcke simulache ce omaogucim prnaling
reortsku analizu prostiranja talasa pritiska izazvanog na ovaj nadin $to j¢ nesto $to 8¢ ue o
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CURRICULUM VITAE

Igor Vusanovic

University of Montenegro
Faculty of Mechanical Engineering
Department of Energy
George Washington st. bb, P.O. Box 99, 81000 Podgorica Montenegro
Tel. +382 20 26 86 81; Cell Phone: +382 67 2244 04
Web: http://www.hmt-hvac.ac.me, E-mail: igorvus@ac.me

Education

2002 Ph.D. Degree, Mechanical Engineering, University of Montenegro;
1996 M.S. Degree, Mechanical Engineering, University of Montenegro;
1992 B.S. Mechanical Engineering Degree, University of Belgrade;

Employment

2016 -

Dean of Mechanical Engineering, University of Montenegro

2012 -

Full Professor, University of Montenegro, Faculty of Mechanical Engineering;

2008 - 2012

Associate Professor, University of Montenegro, Faculty of Mechanical Engineering;
2003-2008

Assistant Professor, University of Montenegro, Faculty of Mechanical Engineering;
1996-2002

Assistant (Second Level), University of Montenegro, Faculty of Mechanical Engineering;
1992-1996

Assistant (First Level), University of Montenegro, Faculty of Mechanical Engineering

Honors

purdue University, School of Materials Engineering, USA, Visiting Scholar, Fellowship of Min-
istry of Science of Montenegro, 1999



Mintstry of Science and Education Scholarship, 1889/90, 1990/91, and 1991/92, (granted ta
students with high scholastic record)

Grants
University of Belgrade, Best student of generation 1992

Professional Societies

ASHRAE, Associate Member, LUSA

Research Interests

The main thrust of my research is the mathematical and numerical modeling of macrosegre-
gation and microsegregation during the solidification of multicomponent alloys. Macrosegre-
gation phenomenon has been successfully described with standard set of conservation equa-
tions (mass, momentum, energy and compositions), Additional pressure drop due to the so-
lidification usually describes with Darcy-law for pseudo porous media. Microsegregation phe-
nomenon has been successfully described with different sets of equations, depending on
phase that precipitates during the solidification process. Generic ternary phase diagram is de-
scribed with equations that represent liquid's and solid's surface and binary troughs as well,
Partition coefficient equations have been used in order to describe solid's surface. Mass ratio
between phases for secondary and ternary solidification has been calculated using the well-
known tie triangie rule. A limitation on predicting final material properties as a function of
processing is the fact that the phenomena, which govern the final structure and properties,
occur over a wide range of length scales, from the microscopic {micron to millimeter) to the
macroscopic {millimeters to meters). We are interested in developing predictive capabilities
to model the final multiscale structure of metal alloys during and after solidification. From a
microscopic point of view, a solidification problem is one of understanding the growth of sev-
eral solid phases from a liguid, which most often occurs, by the growth of microscopic den-
dritic structures. The morphology, the crystal structure, and the freezing/melting behavior of
those dendrites and the mass diffusion fields around them have significant influence on the
properties of the final cast part. These phenomena interact with the heat and mass transfer
and fluid flow occurring at macroscopic length scales. A careful integration of predictive mod-
als that describe the multiscale development of microstructure and properties is necessary to
advance the fundamental science of materials processing.

Ph.D. Thesis: "Analysis of Phase Change Phenomena in Multicomponent Systems with As-
pects of Technical Applying”

M.5. Thesis: "Analysis of ice making and melting processes by using modify “enthalpy
method”, in ice storage systems"
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2. Matthew J. M. Krane, Associate Professor, Materials Engineering, Purdue University, West
Lafayette, IN, USA

3. Velimir Radmilovi¢, Professor, National Center for Electron Microscopy, Lawrenc Berk ley
National Laboratory, Berkeley, CA, USA

4. Vaughan R. Voller, Professor, Department of Civil, Environmental, and Geo Engineering,
University of Minnesota, Minneapolis, MN 55455, USA

SLOVENIA

L. Dr BoZidar Sarler, Professor, University of Nova Gorica, Laboratory for Multiphase Pro-
cesses, Slovenia {http://www.p—ng.si/en/research/’mu!tiphase-processesf}

SERBIA

1. Dr Dimitrije Voronjec, Professor, Faculty of Mechanical Engineering, University of Belgrade,
Belgrade, Yugoslavia

2. Dr Milovan Studovic, Professor, Faculty of Mechanical Engineering, University of Belgrade,
Belgrade, Yugoslavia
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L. Dr Petar Vukoslavcevic, Professor, Faculty of Mechanical Engineering, University of Monte-
negro, Podgorica, Yugoslavia

2. Dr Nenad Kazi¢, Professor, Faculty of Mechanical Engineering, University of Montenegro,
Podgorica, Yugoslavia

Research Activity

Over the past fifth ten years, | have studied:
- Modeling of two-phase flow {water-steam) in evaporator channels with couple of dif-
ferent mathematical models
- Phase change phenomena in ice water system using modify "enthalpy” method for de-
scribing energy balance equation
- Phase change phenomena during the solidification of two and three component alloys
with special attention on Al-Cu-Mg alloy

During the undergraduate study and for graduate work | have developed different mathemat-
ical models for predicting heat and mass transfer in evaporator channels. The most simply
model treat two phase mixture as homogenous, but it can be successfully used for calculating
the pressure drop and temperature profiles in 1-D channels trough the time. Most advanced
model of characteristics has been developed also, and it can be successfully used for predict-
ing fast heat and mass transfer processes in evaporator channels. Those phenomena occur in
many technical systems (stream generators, heat exchangers, and steam boilers) during the
accident, which happens under the undesirable conditions.

During the Master degree study | made efforts to developing mathematical and numerical
models for describing phase change phenomena in ice water system. Transport phenomena



during the phase change in ice water system are important in many systems of latent energy
storage, which is commanly used for energy saving in processes that demand low energy con-
sumption. Mathematical model for describing phase changes phenomena in ice water that's
developed treal problem as 2-D unsteady. An energy balance equation is written with en-
thalpy instead of temperature, and special algorithm is developed for calculating local tem-
perature and fraction of solid and liquid, knowing mixture enthalpy. Isothermal character of
phase change phenomena was a main difficulty in order to get temperature and mass fraction
of solid phase field from mixture enthalpy, known from governing equations,

During my Ph.D. study, | worked on mathematical and numerical modeling of transport phe-
romena in ternary Al-Cu-Mg alloy as multi-component system. Macrosegregation i.e, redistri-
bution of alloying elements which occurs in ingot scale is usually induced by a relative move-
ment of both solid and liquid phase during the casting process, and can be successfully de-
scribed with standard set of transport equations {mass, momentum, energy and concentra-
tion}. As a constitutive correlation for macroscopic set of equations, generic ternary phase
diagram of ternary Al-Cu-Mg alloy and appropriate microsegregation model has been imple-
mented. This microscopic model was used to compute local temperatures, solid and liquid
fractions and compositions of both alloying elements. The different sets of equations were
used for primary and subsequent solidifications. The non-equilibrium in primary phase is en-
forced as well as diffusion that is modeled 1-D planar model. Compositional profiles of Cu and
Mg in primary, secondary and ternary phase can be calculated with represented model, as
well as ratio between phases and diffusion of Cu and Mg in primary phase.

After finishing of my Ph.D. dissertation the main research is focused on experimental valida-
tion of macro and micro modeling of ternary Al alloys. Experimental installation is composed
from metal mold, electrical heaters and water-ccoled heat exchanger for heat removal during
the casting. Temperature measurements have been performed at the all six sides of mold,
while the measurements inside the mold are taken too. Aluminum based Al-Awit%Cu-1wit %Mg
alloy was cast couple of times and temperature and compositional measurements have been
cut and compared with predicted values. Also, alloy Al-32wt%Cu-2wt%Mg is aiso cast with
similar conditions as previous mentioned. The purpose of those experiments is ta evaluate
model that was developed during my PhD study. Some of these results have been published
at EUROTHERM 69 Conference, held in Slovenia 2003.

During the period 2004 — 2008 | participated in two separate projects in the frame of scientific
cooperation with Slovenian institutions (University of Nova Gorica), and we successfully
worked on developing of microsegregation codes for ternary commercial alloys (Al-Cu-Mg, Al-
Mg-5i, Al-Fe-Si) which are of interest of company IMPOL d.d (www.impol.si) from Slovenska
Bistrica. The all developed codes were successfully implemented in well known macroscopic
mixture models and codes for vertical (VDC) and horizontal (HDC) casting of ternary aluminum
alloys.

Teaching Experience

At the Faculty of Mechanical Engineering and Faculty of Metallurgy and Technology at Liniver-
sity of Montenegro | have taught as an Assistant the following graduate courses:
- Thermodynamics



- Refrigeration systems,

- Stesm Boilers,

- Heating and Ventilation,

- Fluid Mechanics,
After finishing my Ph.D. work after | was promoted in Assistant Prefessor | started teach two
new established courses:

Numerical Heat Transfer and Fluid Flow;

- Measuring and Simulaticns of Energy Processes;
These courses were performed for a first time at the Faculty of Mechanical Engineering in
school year 2003/2004.
After 2006 | started teach

- Air conditioning at the Faculty of Mechanical Engineering;

- Thermodynamics at Maritime faculty in Kotor.

lgor VuSanovi¢ - Publications

A. Paper published or submitted for publishing in international review journals

1. E.Tombarevic, I. Vusanovié, “Numerical Analysis of Unsteady Heat Transfer in U-tube
Geothermal Heat Exchanger”, ANNALS of Faculty Engineering Hudenoara — international
Journat of Engineering, Vol. 16(2), (2018) pp. 141-144. (ISSN 1584-2665)

2. 1. Vuéanovié, V. R, Voller, “Best practice for measuring grid convergence in numerical
models of alloy solidification”, International Journal of Numerical Methods for Heat and
Fluid Flow, Vol. 26 No. 2, (2016) pp. 1-14

3. 1. Vusanovié, V. R. Voller, “Simple metrics for verification and validation of macrosegrega-
tion model predictions”, IOP Conference Series: Materials Science and Engineering 117
(2016) 012062.

4. 1. VuSanovi¢, “Transient permeability in macrosegregation of static casting in binary al-
loys: Use of CDF statistical model for analysis ”, JOP Conference Series: Materials Science
and Engineering 84 (2015) 012008.

5. \/.R. Voller, |. Vuianovi¢ “Frequency Analysis of Macrosegregation Measurements and
Simulations®, International Journal of Heat and Mass Transfer 79 (2014) 468-471.

6. 1. Vuianovié, V. R. Voller, “Understanding channel segregates in numerical models of al-
loy solidification: A case of converge first and ask questions later “, Materials Science
Forum, Vols, 790-791, pp. 73-78, (2014), Trans Tech Publications, Switzerland
(doi:10.4028/www.scientific.net/MSF.790-791.732013).

7. E. Tombarevié, V.R. Voller, |. Vusanovi¢, “Detailed CVFEM Algorithm for Three Dimen-
sional Advection-diffusion Problems “, (2013), Computer Modeling in Engineering and
Science CMES, Vol. 96, no.1, pp. 1 - 29.

8. B.S5arler, R. Vertnik, A.Z. Lorbiecka, |. VuSanovic, B. Sencit. Application of continuous
casting simulation at Store Steel, Il. BHM Berg Huettenmaennische Manatshefte, (201 3),
str. 1-9, doi: 10.1007/s0050101301477.

§. B. Sarler, R. Vertnik, A. Z. Lorbiecka, |. Vusanovic, B. Sencic, “A multiscale slice model for
continuous casting of steel”, IOP Conference Series: Materials Science and Engineering 33
(2012) 012021.
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L. Jovanovid, E. M. Tombarevic, | C. Vusanovic¢, “Control volume finite element methad
fer modeling of spur gear frictional heat”, (2013), Technics Technologies Educetion Man-
agement — TTEM, Vol. 8, No 2. 5/6.
L Vusanovic, M. L M. Krane, “Macrosegregation in horizontal direct chill casting of ter-
nary Al alloys: Investigation of solid motion”, 1OP Conference Series: Materials Science
and Engineering 27 (2011) 012069.
| Vuganovié, R. Vertnik, B. Sarler, “A simple slice model for prediction of macrosegrega-
tion in continuously cast billets”, IOP Conference Series: Materials Science and Engi-neer-
ing 27 (2011) 012056.
E Tombarevid, |. Vuianovi¢, “Modeling of ice-water phase change in horizontal annulus
using modified enthalpy method”, (2011}, Advances in Applied Mathematics and Me-
chanics, Vol. 3, No 3, pp. 354 - 369.
l. Vusanovic, “Macrosegregation of ternary Al —4.5Cu — 1.0Mg alloy in horizontal direct
chill casting: implementation of non-equilibrium microsegregation mode!”, {2009), Inter-
national fournal of Cast Metal Research, Vol. 22, No 1 -4, pp. 314 - 317,
M. J. M. Krane, . VuSanovi¢ “Macrosegregation in horizontal direct chill casting of aluimi-
num slabs”, (2009), Materials Science & Technology, Vol. 25, No. 1, pp. 102 - 107.
| Vudanovic, B. Sarler, M.J.M. Krane, “Microsegregation during the solidification of an Al-
Mg-Si alloy in the presence of back diffusion and macrosegregation”, (2005), Materials
Science Engineering (A), Vol. 413 — 414, pp. 217 —222.
A. Bergant, U. KaradZic, 1. Vitkovsky, 1. VuSanovic, A. R. Simpson, ” A Discrete Gas-Cavity
Model that Considers the Frictional Effects of Unsteady Pipe Flow”, (2005), Strojniski
vestnik — Journal of Mechanical Engineering, Vol. 51(11), pp. 692 — 710.
i. Vusanovi¢, M. J. M. Krane, "Microsegregation during solidification of Al-Cu-Mg alloys
with varying composition”, (2002), International Communications in Heat and Mass
Transfer, Vol. 28, N© 1, (2002), pp. 1037-1046.
|. Vuianovic, D. Voronjec, M.J.M. Krane, "Microsegregation phenomena in Al-Cu-Mg alloy
with considering of diffusion phenomena in primary phase" Facta Universitatis, Vol. 1, N”
8, (2001), pp. 965 - 980.

20. V. Asanovic, B. Perovic, Z. Markovic, |. Vudanovic, A. Kostov, “The influence of heat treat-

ment on shape memory effect, Materials Science Forum, Vol. 352. (2000) pp. 165-170.
V. Asanovié, B. Perovic, Z. Markovié-Leka, A. Kostov, |. Vusanovi¢, "Thermoelastic Mai-
tensitic Transformation and Shape Memory Effect in Cu-Zn-Al Alloys," Acta periodica
technologica, Vol. 31, {2000), Issue B, pp. 515-523.

Papers published in national Yugoslav journals (in Serbian; abstract in English)

M. Sekularac, 1. Vusanovi¢, “Dinamika sistema toplotne pumpe sa klima - komorom u rash-
ladnom rezimu rada”, KGH, No. 3/2008, pp. 27 — 44, (2008).

I Vuganovié, M.J.M. Krane, “Matematicki model mikrosegregacije 1 u Al-Cu-Mg leguri sa
promjenljivim koncentracijama tokom ocvricavanja”, Termotehnika, No. 1-4 Vol. 27
(2001), pp. 25-36.

V. Asanovic, B. Perovic, Z. Markovic, 1. Vudanovi¢, A. Kostov, “The influence of heat treat-
ment on shape memory effect, Journal of Technique, No. 3/1999, Belgrade, 1999
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1. Vusanovic, "Numerical modeling of phase change phenomena in ice — water system by
using modify entalphy method”, Thermal Science — Journal of Heat Transfer Engineers,
No 1-4/1998, Belgrade, 1998.

|_Vusanovic, “Mathematical modeling of phase change phenomena in two camponent
system, based on enthalpy approach”, Journal - Process Technigue, No. 2-3/1998, Bel-
grade, 1998.

N. Kazic, |.Vusanovic, “The Phenomena of ice making process in ice storage systems”, KGH,
No. 2/1995, Belgrade, 1995,

- Papers published in the proceedings or international conferences {in English)

M. Bekic, E. Tombarevic and |. Vusanovié, “Long term performance of building with verti-
cal ground coupled heat pump system, In P. Gvero (Ed.) Book of Abstracts of the 14th In-
ternational Conference on Accomplishments in Mechanical and Industrial Engineering
DEMI, May 24 - 25", 2019, Banja Luko, Bosnic and Herzegovina.

I Vusanovic, VR Voller, “Numerical Modeling of Solid Movement in Phase Change Pro-
cesses”, ICCES: International Conference on Computational & Experimental Engineering
and Sciences, March 25— 28", 2019, Tokyo, Japan.

E. Tombarevic, |. VuSanovi¢ “Experimental validation of a quasy-3D CVFEM model of
borehole heat exchangers”, Fourth International Conference on Computational Methods
for Thermal Problems, THERMACOMP 2016, July 6-8, 2016, Georgia Tech, Atlanta, USA,
N. Massarotti, P. Nithiarasu and Y. Joshi (Eds.)

I Vusanovic, “Transient permeability in macrosegregation of static casting in binary al-
loys: Use of CDF statistical model for analysis “,Modeling of Casting, Welding and Ad-
vanced Solidification Processes (MCWASP XV 2015) Awaiji Island, Japan, June 2015.

I. Vusangvi¢, V. R. Voller, “Simple metrics for verification and validation of macrosegre-
gation model predictions”, 4" International Conference on Advances in Solidification
Processes, Beaumont Estates, Old Windsor, UK, 2014,

I. VuSanowi¢, V. R. Voller, “Effect of domain size on grid convergence in numerical mod-
els of alloy solidification”, Third International Conference on Computational Methods for
Thermai Problems, THERMACOMP 2014, june2-4, 2014, Lake Bled, Siovenia, {N. Massa-
rotti, P.Nithiarasu and B. Sarler (Eds.)

E. Tombarevic, L. VuSanovid, “Numerical Maodel of Heat flow in a Geothermal barehole
heat exchanger “, Third International Conference on Computational Methods for Ther-
mat Problems, THERMACOMP 2014, June2-4, 2014, Lake Bled, Slovenia, (N. Meassarotti,
p Nithiarasu and B. Sarler (Eds.)

B. Sarler, A. Z. Lorbiecka, U. Hanoglu, R. Vertnik, L. Vusanovic, “A meshless slice model
for continuous casting and hot rolling of steel. “V: LIU, Gui-Rong {ur.}, LIU, Z. S. {ur.).
Proceedings of the 5th Asia Pacific Congress on Computational Mechanics (APCOM2013)
and 4th International Symposium on Computational Mechanics (ISCM2013), 11 -14™
December 2013, Singapore.

1. Vuganovi¢, V. R. Voller, “Understanding channel segregates in numerical models of al-
loy solidification: A case of converge first and ask questions later “, The 6 International
Conference on Solidification and Gravity, Miskolc Lillafured, Hungary, 2 — 6" September
2013.

B. Sarler, R. Vertnik, A. Z. Lorbiecka, U. Hanoglu, L. VuSanovic, “ An Extended Heat and
Wiass Transfer Slice Madel for Continuous Casting of Steel”, ECCOMAS Special Interest
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Conference Numerical Heat Transfer , Gliwice-Wroctaw, Poland , 4-6 September 2012
Eds.: AL Nowak, R.A. Biatecki

. E.Tombarevié, . VuSanaovic, “Control Yolume Finite Element Method for two anid three

dimensional advection-diffusion problems”, ICCES Special Symposium on Meshiess &
Other Novel Computational Methods, Budva, Montenegro, September 2012

. B. Sarler, R. Vertnik, A. Z. Lorbiecka, 1. Vuanovi¢, B. Sendig, “A multiscale slice miodel for

conlinuous casting of steel”, Modeling of Casting, Welding and Advanced Solidification
Processes (MCWASP Xill 2012), Schladming, Austria, June 2012

L. Vusanovi¢, R. Vertnik, B. Sarler, “A simple slice model for prediction of macrosegrega-
tion in continuously cast billets: influence of different solid diffusion models”, Interno-
tional symposium on liquid metal processing and casting, LMPC, Nancy, France, Septem-
ber, 2011

I. Vusanovic, R. Vertnik, B. Sarler, “A simple slice model for prediction of macrosegrega-
tion in continuously cast billets”, 3" International Conference on Advances in Solidifico-
tion Processes, Rolduc Abhey/Aachen, Germany, June 2011

I. Vusanovic, M. J. M. Krane, “Macrosegregation in horizontal direct chill casting of ter-
nary Al alloys: Investigation of solid motion”, 3" International Conference on Advances
in Solidification Processes, Rolduc Abbey/Aachen, Germany, June 2011

E. Tombarevic, I. Vusanovi¢, “3D Numerical model of the borehole heat exchanger”, Slo-
venian-italian Conference on Moterials and Technologies for Sustainable Growth, Uni-
versity of Nova Gorica, Ajdovicina, Slovenia, May 2011

|. Vusanovic, “Energy efficiency in building sector: solutions for heating and air condi-
tioning in Montenegro"”, Third International Conference GNP 2010, Zabljak, Montenegro,
2010.

E. Tombarevié, |. Vusanovic¢, “Modelling of ice melting in horizontal annulus using en-
thalpy method”, First Internationol Conference on Computational Methods for Thermai
Problems, ThermaComp 2008, Naples, ttaly, 2009,

E. Tombarevié, | Vusanovic, “Influence of inner pipe wall temperature on freezing of wa-
ter in a horizontal cylindrical annulus”, EUROTHERM Nr. 84 Thermodynamics of phase
change, Namur, Belgium, 2009.

[, VuSanovic, “Macrosegregation of ternary Al —4.5wt%Cu — 1.0wt% Mg alloy in horizon-
tal direct chill casting — implementation of non-equilibrium microsegregation model”
Proceedings of the Second International Conference on Advances in Solidification Pro-
cessing, Graz/Seggau, Austria, June 2008.

M. Sekularac, . Vusanovi€, “Mathematical modeling of HVAC instalations”, Klima Foruim
2007, Godovid, Slovenia, September 2007

and challenges”, Klima Forum 2007, Godovic, Slovenia, September 2007.

. 1. Vusanovi¢, B. Sarler, “Modeling of micro and macro segregation in DC casting of ter-

nary Al based alloys”, EUROMAT 2007, Nurnberg, Germany, September 2007,

1. Vuganovié, M. I, M. Krane, “Macrosegregation in horizontal direct chill casting (HDC) of

aluminium binary alloys billets- influence of casting parameters,” in Solidification Pro-
cessing 07, H. Jones et al. (eds.), pp 428-432 (2007).
_Vuganovi¢, M.J.M. Krane, “Macrosegregation In Horizontal Direct Chill Casting (HDC)

.i ;

Of Aluminum Alley Billets — Influence Of Casting Parameters”, Proceedings of the 5th De-
cennial International Conference on Solidification Processing, Sheffield, UK, July 2007.
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draulic pipeline systems”, 121 Sympaosium on thermal science, Sokobanija, Serbia, Octo-
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minium in conjunction with the 6th World Trade Fair, Essen, Germany, September, 2006.

4. | Vusanovic, B Sarler, M.J.M. Krane, “Microsegregation during the solidification of an

Al=Mg--Si alloy in the presence of back diffusion and macrosegregation”, Internationa!
Conference on Advances in Solidification Processes, Stockholm, Sweden, 2005.

. L. Vusanovic, M.L.M. Krane, “Mathematical model for microsegregation of Al rich Al-Cu-

Mg alloys with considering of diffusion in primary phase”, #f International Symposium
LIGHT METALS AND COMPOSITE MATERIALS, Belgrade, Serbia & Montenegro, 2004.
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During the Casting of Al-Cu-Mg Alloys”, EUROTHERM 69 Heat and Mass Transfer in Solid
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V.D. Asanovic, I. VuSanovi¢, 2.B. Markovic, A. Kostov, B. Bosnjak, B. Radulovic, “The infiu-
ence of the heat treatment on martensitic transformation and properties of Cu-Zn-Al
shape memory alloys"”, 3 Macedonian Conference of Metallurgy, Ohrid, 2000.

. V.D. Asanovic, Z.B. Markovic, |. VuSanovi¢, B. T. Bosnjak, B. Radulovic, A. Kostov, “Iso-

thermal decomposition of [3; phase in Cu-Zn-Al shape memory alloy”, 277 International
Conference on "Chemical Sciences for Sustainable Development", Greece, 2000,

. V.D. Asanovic, B. Perovic, Z. Markovic, A, Kostov, L. VuSanovié, “Thermoelastic marten-

sitic transformation and shape memary effect in Cu-Zn-Al alloys”, YUCFPCE {Yugoslav
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- 1. Vusanovi¢, “Numerical modeling of phase change in ice-water system by using modify

entalphy method”, 10" Symposium YU - TERM '97, Zlatibor, 1997,

I. VuSanovic, N. Kazi¢, “One numerical approach to the process in the ice storage de-
vice", 12 International Congress of Chemical and Process Engineering - CHISA '96, Pra-
gue, 1996,

I. Vusanovi¢, V. Stevanovic, M. Studovic, “Transferring of waves in evaporator channel
with disturbances of intake fluid flow”, 24™ Congress KGH, Belgrade, 1993.

I. Vusanovic, V. Stevanovic, M. Studovic, “Mathematical model of forced and natural cir-
culation — Modular approach”, 23" Congress KGH, Belgrade, 1992,

D. Papers published in the proceedings of domestic conferences {in Serbian)

LA

Karadzi¢, U., Bergant, A., Vusanovic, |. “Validacija konvolucijskog modela nestacionarnog
trenja za prelazne procese u hidraulickim cijevnim sistemima”, 30. HIPNEF sa
medunarodnim ucescem 24-26 maj, Vrnjacka Banja, Srbija, 2006.

V.D. Asanovic, B. Perovic, Z. Markovic, 1. VuSanovic, “Aging effect on shape memory in
Cu-25.382n-3.3A1", XXXIX Meeting of Serbs Chemical Society, Belgrade, 1999,

V. Asanovic, B. Perovic, Z. Markovic, |. VuSanovié, A. Kostov, “The influence of heat treat-
ment on shape memory effect”, YUCOMAT '99, Herceg Novi, 1999.
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6.

m

10.

I. Vusanovic, N. Kazic, “Analysis of ice making process with various regimes of work of ice
storage and their influence on efficiency of system”, Industrial Energetics '96, Herceg
Novi, 1996.

I. Vuéanovi¢, “Model simulation of thermohydraulic instabilities in two phase flow”, Sym-
posium "Thermohydraulics '94" Belgrade, 1994.

N. Kazic, 1. Vuganovi¢, “Processes of making and melting of ice in ice storage systems”,
Industrial Energy '94, Belgrade, 1994.

| Vuganovi¢, N. Kazic, “Numerical Modeling of natural convection in Thermal Cavity”, In-
dustrial Energy '94, Belgrade, 1994.

International & National Scientific Projects on which |. Vuanovic participated

|. Vutanovic, V. R. Voller, M. Valant, E. Tombarevié, “Numericko i eksperimentalno
istrazivanje moguénosti kori$¢enja geotermalne ene rgije za potrebe rada geotermalnih
toplotnih pumpi”, Ministarstvo nauke Crne Gore, 2012 - 2015.

1. Vuéanovi¢, B. Sarler, ” Modelling of industrial solidification processes under influence
of electromagnetic fields”, Financed and supported by Ministry of Science of Montene-
gro and Ministry of Science, Education and sport of Slovenia, Bl = §$CG/2014 - 2015.

V. Novakovi¢, M. Vukéevi¢, 1. Vusanovic, “HERD QIMSEE — Higher Education Research &
Development — Quality Improvement in Science, Engineering and Education, Financed
by Norwegian Ministry of foreign affairs with NTNU University, Trondheim, 2014 — 2016.
1. Vuanovi¢, W. Chen, “Implementation of fast meshless simulations methods on solid
mechanics and heat transfer problems in large scale structures”, Financed and sup-
ported by Ministry of Science of Montenegro and Ministry of Science of China, in the
frame of Montenegrin - Chinese Science & Technology cooperation Bl — CHN/2014 -
2016.

| Vuganovic, B. Sarler, “ Advanced modeling of continuous casting of steel”, Financed
and supported by Ministry of Science of Montenegro and Ministry of Science, Education
and sport of Slovenia, Bl - SCG/2012 —2013.

1. Vutanovié, B. Sarler, “Multiscale modeling of continuous casting of steel”, Financed
and supported by Ministry of Science of Montenegro and Ministry of Science, Education
and sport of Slovenia, Bl - SCG/2010 —2011.

| Vuianovié, B. Sarler, ~ Modeling of micro and macrosegregation of ternary aluminium
alloys obtained through DC casting and twinroll casting”, Financed and supported by
Ministry of Science of Montenegro and Ministry of Science, Education and sport of Slo-
venia, Bl — SCG/06-07.

| Vutanovic, B. Sarler, “Modeling of phase change phenomena in Al alloys”, Financed
and supported by Ministry of Science of Montenegro and Ministry of Science, Education
and sport of Slovenia, Bl - SCG/04-05.

D. Gobin, B. Sarler, I. Vuanovi¢, © Advances in simulation capabilities for solidification
systems”, Programme ECO-NET 2005.

| Vutanovi¢, “Development of ternary microsegregation models for direct-chill casting
and twin-roll strip casting of Al based alloys, IMPOL d.d., 2004.



11, | Vuéanovic, “Measuring and Simulation of Energetic Processes”, COP+ Project No. 01

(2) supported and financed by WUS Austria, 2005.

& Graduate students supervisions

£ 1 Master thesis — Advisor [A) and Committee member (M)

RS

Marko Beki¢, “Energy use analysis of residential building equipped with heat pumps in
Montenegro”, University of Montenegro, Faculty of Mechanical Engineering, Dctober
2017. (A).

Esad Tombarevic, ” Modelling of phase change in ice storage with horizontal pipe”, Uni-
versity of Montenegro, Faculty of Mechanical Engineering, March 2009. (A}.

Milan Sekularac, “Analysis of dynamic of operation of a HVC system heat pump — air con-
ditioning unit”, University of Montenegro, Faculty of Mechanical Engineering, July 2008.
(A)

Uroé Karadzié, “Analysis fluid transients phenomena in hydraulic systems”, University of
Montenegro, Faculty of Mechanical Engineering, October 2004. (A)

Sanja Radovic, “Investigation of controlled cooling in continuous rolling of iron bars™, Uni-
versity of Montenegro, Faculty of Metallurgy and Technology, University of Montenegro,
December 2004. (M)

F.2 Ph.D thesis — Advisor {A) and Committee member (M)

ok

I~

Ll

4.

B

Esad Tombarevié, “Analysis of unsteady heat transfer in the geothermal u-tube borehole
heat exchangers” PhD thesis, University of Montenegro, Facuity of Mechanical Engineer-
ing, July 2016. (A)
Urok Karadsié, “Modelling of complex boundary conditions for transients in hydraulic sys-
tems”, University of Montenegro, Faculty of Mechanical Engineering, November 2008.
(M)

. Lectures
I Vuganovié, “Current Challenges in Modeling Solidification Processes”, Warren Lecture
Series at Department of Civil, Enviromental and Geo - Engineering, University of Minne-
sota, September 2017 (invited lecture).
(. Yuganovié, “Modeling issues in transport phenomena with phase change in multicom-
ponent systems 7, Nanjing University, February 2014 (invited lecture)
| Vuganovic, “ Micro and Macrosegregation during the DC casting ir ternary Al7, University
Pierre & Marie CURIE, Fast Laboratory, September 2006, {seminar};
1. Vudanovi¢, * Micro-macrosegregation in ternary alloys - review of previous work and
future challenges”, University of Birmingham, School of Engineering, June 2006, (invited
lecture);
|, Vuéanovié, “Numerical and experimental modeling of macrosegregation in ternary alu-

minum alloys, Nova Gorica Polytechnic, March, 2004 (invited lecture)

H. Strategies Expertise on which |. VuSanovic participated as an author or co —~ author {on

serbo-croatian)




.M. Kazic, P. Vukoslavéevit, D. Ivanovié, |. VuSanovic, U. Karadzic, V. lvanovi¢, E. Tombarevic
. Sekutarac, “Elaborat za rjeSavanje problema zagadjenosti u Pljevljima, Centar za Ener-
getiku, Masinski fakultet UCG, Jun 2015.

1. Vusanovic, “Crna Gora u XXI stoljecu u eri kompetitivhosti, Podprojekat ENERGUA,
Crnogorska Akademija Nauka i Umjetnosti (CANU), Podgorica, April 2010 (u izradi).

3. H. Birkeland, K. O. Nerland, V. Rodi¢ Igor Vudanovi¢, “Montenegro - Prastudy Energy
Efficiency and Renewable Energy Agency in Montenegro”, NORSK ENERGY, Project No, 04
— 28499, April 2008.

I Vujodevi¢, I. Vusanovié, F, Daganaud, “Energy Efficiency Strategy for Montenegro with
action plan for 2005 — 2006, Technical assistance to the Ministry of Economy and EPCG,
Podgorica, Aprif 2005,

1 Vuganovi¢, V. Culafi¢, R, Bulatovi¢, D. Baji¢, M. Janji¢, “Elaborat Strucne Komisije u Vezi
havarije na Autoklavu Ra15 u Fabrici Glinica u KAP-u”, Masinski fakultet Univerziteta Crne
Gore, Podgorica, Novembar 2004.
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7. | Additional Education Information

Scholarships or 1. Scholarship from The Ministry of the Republic of '
Academic Slovenia for Education, Science and Sport for twa months
Distinctions: (January 2005 — February 2005) |_
Publications: 1. Books - B \

|. Vukoslavéevié P., Karadzi¢ U. (2010).
Fundamentals of Fluid Mechanics. Texthook, ‘
University of Montenegro, Faculty of Mechanical
Engineering, Podgorica, Montenegro. (in Serbian) ]

2. Disertations ‘

1. Karadzi¢ U. (2008). Modelling of complex
boundary conditions for transients in hydraulic
systems. PhD thesis, Faculty of Mechanical
Engineering, University of Montenegro,Podgorica,
Montenegro.(in Serbian)

2. Karad#ié, U. (2004). Analysis fluid transients |
phenomena in hydraulic systems. Master thesis, }
Faculty of Mechanical Engineering, University of !
Montenegro,Podgorica, Montenegro. (in Serbian) ‘

3. Monographs \
3.1. Part of scientific monograph ‘

|. Karadzié, U. (2005). Fluid transients and unsteady
friction in hydraulic pipeline systems. Monograph 35

years of mechanical engineering studies in =

\ Montenegro, University of Montenegro, I aculty of \
Mechanical Engineering, Podgorica, Montenegro. (in

Serbian) ‘

4. Journal papers \
4.1, Journal with impact factor |

1. Karadzi¢ U., Jankovi¢ M., Strunjas F., Bergant A.
(2018). Water hammer and column separation induced
by simultaneous and delayed closure of two valves. |
Strojniski Vestnik-Journal of Mechanical Engineering,

| R —

~




T 64(9), 525-535. DOL-105545/sv-jme.2017.4993

2. Bergant A., Tijsscling A. Kim Y., KaradZi¢ U..
Zhou L., Lambert M.F., Simpson A.R. (2018).
Unsteady pressures influenced by trapped air pockets |
in water-filled pipelines. Strojniski Vestnik-Journal of |
Mechanical Engineering, 64(9), 501-512.
DOI:10.5545/sv-jme.2018.5238

3.

Vujadinovi¢ R, Tombarevi¢ E., Karadzi¢ U.

(2017). Valorization of potentials of wind energy in
Montenegro. Thermal Science, 21(5), 1893-1903.
doi:10.2298/TSC1161201016V

4 Karadiié¢ U., Bulatovi¢ V., Bergant A. (2014).
Valve induced water hammer and column separation
in pipeline apparatus. Strojniski Vestnik-Journal of
Mechanical Engineering, 60(11), 742-754.

5.

Karadzié U., Kovijani¢ V., Vujadinovi¢ R. (2014).

Possibility for hydro energetic utilization of relatively
researched water streams. Water Resources, 41(6),
774-78 1.

6. Karadzi¢ U., Bergant A, Vukoslavéevié¢ P. (2009).
A novel Pelton turbine model for water hammer
analysis. Strojniski Vestnik-Journal of Mechanical
Engineering, 55(6), 369-380.

7. Bergant, A., Karadzié, U., Vitkovsky, J..
Vuganovié, L., and Simpson, A.R. (2005). A Discrete
Gas-Cavity Model that Considers the Frictional
Effects of Unsteady Pipe Flow. Strojniski Vestnik-

Journal of Mechanical Engineering, 51(11). 692-710.

4.2, Journal without impact factor

I

2

Karadzié U., Bergant A.(2018). Experimental
investigations of pipeline filling and emptying in a
small scale apparatus. JET Journal of Energy
Technology, Vol.11, Issue 2. pp | |-22, ISSN
1855-5748.

Bergant A., Mazij J., Karadzi¢ U. (2018). Design
of water hammer control strategies in hydropower
plants. Applied engineering letters, Vol.3, No.1, pp
27-33, e-ISSN 2466-4847,

https://doi.org/10. 18485/aletters.2018.3.1.5

Kulji¢ S., Karadzi¢ U. (2017). Hydraulic analysis
of water supply system in town Nevesinje.
Machine design, Vol.9, No.4, pp 155-160, ISSN

!
il



VL.

. Bergant A, Karad#zi¢ U., Tijsseling A. (2017}

Developments in multiple-valve pipeline column |
separation control. JOP Conf. Series: Journal of
Physics: Conf. Series, 813, doi:10.1088/1742-
6596/813/1/012015.

Bergant A., Karadzi¢ U.. Tijsseling A. (2016).
Dynamic water behavior due to one (rapped air
pocket in a laboratory pipeline apparatus. /OF .
Conf. Series: Earth and Environmental Science, :
Vol.49, doi:10.1088/1755-1315/49/5/052007.
Vujadinovié R., Karadzi¢ U. (2016). Techno-
economic analysis of the project MoZura wind
park with installed capacity of 46 MW,
Energetika-Ekonomija-Ekologija. ISSN 0354~
8651, god. XVIIL, (in Montenegrin)

Vujadinovié R., Karadzié U. (2015). Education of
local governments as a way towards sustainable
development of the countries of the Western
Balkans — case study of Montenegro. E/SDR
European Journal of Sustainable Development
Research, Vol.1, Issue 1, pp 63-71.

Bergant A., KaradZi¢ U. (2015). Numerical and
experimental investigations of transient cavitating
pipe flow. JET Journal of Energy Technology.
Vol.8, Issue 2, pp 31-42.

Karadzi¢ U., Vujadinovi¢ R. (2013). Hydro
potential of Montenegro — status, perspective of
utilization and legislative framework. Energetika-
Ekonomija-Ekologija, ISSN 0354-8651, god. XV,
(in Serbian)

. Karadzié¢ U., Bergant A.. Vukoslavéevi¢ P, i

Sijamhodzi¢ E., Fabijan D. (201 1). Water hammer |
caused by shut-off valves in hydropower plants.
JET Journal of Energy Technology. Vol.4, lssue 2,
pp 47-54.

Vujadinovié R.. Boskovi¢ Lj., KaradZi¢ U.
(2011). Renewable energy sources as alternative to
diesel generators in telecommunications
companies. Energetika-Ekonomija-Ekologija,
ISSN 0354-8651, god. X111, br.2, pp 178-184. (in
Serbian)

. Karadzié U., Bergant A., Vukoslavéevic P.

(2010). Water hammer caused by closure ol ]
turbine safety spherical valves. I0P Conf. Series.
Earth and Environmental Science, Vol.12. pp 1-8. |




5. Publications on conferences, symposiums and
Seminars i

|
|
l 5. 1. International conferences
i ' |
| 1. Brdanin R., 11i¢ 1. Karad%ié U.. Bergant A. (2019). |
[ Experimental water hammer setup at University of |
| Montenegro — description and possibilities. DEMI
| | 2019 - 14th International Conference on
| ‘ = Accomplishments in Mechanical and Industrial

| Engineering, Banja Luka, Republic of Srpska, Bit. |
| | 24-25 May, pp 195-200. |

| | 2. Vilotijevi¢ V., Karad#i¢ U., Bozi¢ L, 1li¢ J. (2019).
\ Design discharge determination for SHPPs with

| | capacity below | MW. DEMI 2019 - 14th

' International Conference on Accomplishmenls in

‘ Mechanical and Industrial Engineering, Banja Luka,
| | Republic of Srpska, BiH, 24-25 May, pp 297-302.

| “ | 3.1l¢ ), Bozic 1, Karadzi¢ U, Brdanin R. (2019).
i Comparative analysis of the hydro power plant

‘ | transient processes for various surge tank types and

| improved guide vanes closing law. DEMI 2019 - I4th |

‘ International Conference on Accomplishments in |

‘ Mechanical and Industrial Engineering, Banja Luka,

] Republic of Srpska, BiH, 24-25 May, pp 215-222.

| 4. Karad#ié U,, lliev V., Bergant A. (2018). Fluid

‘ structure interaction effects in small-scale pipeline

| apparatus. International Conference Energy and
Ecology Industry. Belgrade, Serbia, 10-13 October. |

‘ Determination of the degree of installed flow in small

hydropower plants. International Conference Energy |
1 and Ecology Industry. Belgrade, Serbia, 10-1 3 i
‘ October.

1

‘l ‘ 5. Vilotijevi¢ V., KaradZzi¢ U., Vuganovic I. (2018).
‘ 6. Karad#i¢ U., Jankovié M., Strunjas I. (2017). '
l Influence of the initial conditions on water hammer in |
| reservoir-pipeline-valve system. DEMI 2017 - 13th

International Conference on Accomplishments in

| ‘ Mechanical and Industrial Engineering, Banja Luka, |
| \ Republic of Srpska, BiH, 26-27 May. |
l

|

| 7. Vukovié D.. Vilotijevi¢ V., Karadzi¢ U. (2017).
~ Hydraulic transients calculations on Komarnica HPP.

5



DEMI 2017 - 13th International Conference on
Accomplishments in Mechanical and Industrial
Engineering, Banja Luka, Republic of Srpska, BiH.
26-27 May.

8. Bergant A., Karadzié¢ U. (2015). Developments in
valve-induced water hammer experimentation in a
small-scale pipeline apparatus. / 2" Imternarional
Conference on Pressure Surges, BHR Group, Dublin, ‘
Ireland, 18-20 November.

9. Karadzié¢ U., Bergant A., Mavri¢ R., Strunjad .,
Buckstein S. (2015). Developments in pipeline filling
and emptying experimentation in a laboratory pipeline
apparatus. 6 JAHR International Meeting of the "
Workgroup on Cavitation and Dynamic Problems in
Hydraulic Machinery and Systems, Ljubljana, ‘
Slovenia, September 09-11.

10. Bulatovié V., Karadzi¢ U., Bergant A. (2013). ‘
Investigation of water hammer and column separation |
in unsteady friction dominated pipeline apparatus. S |
IAHR International Workshop on Cavitation and
Dynamic Problems in Hydraulic Machinery, EPFL, l
Lausanne, Switzerland, September 08-11. ‘
| 1. Bergant A., Mazij, J., KaradZi¢ U., Gale, J. :
(2013). Assessment and mitigation of water hammer ‘
effects in hydropower plants on environment. ENRE

3™ International Conference Energy Technology, 1

Velenje, Slovenia, 20-21 June.

i
{

12. Prvulovié¢ S., Karadzié U. (2012). Application of
analytical hierarchy process in the selection of optimal |
technological solutions. Il International Conference
Industrial Engineering and Environmental Protection ‘
HZS, University of Novi Sad, Technical faculty of
Mihajlo Pupin, Zrenjanin, Serbia, 31" October. |
13. Vujadinovié¢ R., Karadzi¢ U. (2012). Use of ‘
aluminium in the production of cars. Il [nternational
Conference Industrial Engineering and Environmenial |
Protection 11ZS, University of Novi Sad, Technical
faculty of Mihajlo Pupin, Zrenjanin, Serbia, 31
October.

|14. Bergant A., Anderson A., Nicolet C, Karadzi¢ U.
Mazij J. (2012). Issues related to fluid transients in ‘
refurbished and upgraded hydropower schemes. // “
International Conference on Pressure Surges, BIIR




Group, Lisbon. Portugal, 24-26 October.

I5. KaradZi¢ U. Bergant A. (2012). Pipeline

apparatus for investigation of water hammer and |
column beparatmn phenomena at the University of
Montenegro. 2™ IAHR Europe Congress, TUM, l
Munich, Germany. 27-29 June.

16. Kovijanié V., Karadzi¢ U. Vujadinovi¢ R. (2012).
Assessment of possibility for hydro energetic |
utilization of small water streams. Hidroenergia 2012. |
Wroclaw, Poland, 23-26 May.

17. Karadzi¢ U., Bergant A., Vukoslav&evic¢ P.

(2011). Influence of unsteady friction on hydraulic ‘
transients in a high-head hydropower plant. 4" I4HR |
International Meeting of the Work Group on

Cavitation and Dynamic Problems in Hydraulic |
Machinery and Systems, Faculty of Mechanical
Engineering, University of Belgrade, Belgrade, Serbia, |
October 26-28, pp 313-320. |
18. Karadzi¢ U., Bergant A., Vukoslavéevié P.

(2009). Water hammer effccts during Pelton turbine l
load rejection. 3" IAHR International Meeting of the |
Work Group on Cavitation and Dynamic Problems in
Hydraulic Machinery and Systems. Brno University of |

Technology, Brno, Czech Republic October 14-16, pp
443-452. ‘

19. Karadzi¢ U., Bergant A.. Vukoslavéevi¢ P. |
(2008). Parameters affecting water hammer in a high-
head hydropower plant with Pelton turbines. /0" |
International Conference on Pressure Surges, BHR \
Group, Edinburgh UK, 14-16 May, pp 351-364.
|
|

5.2. National and local conferences |

|. Brdanin R., Karadzi¢ U., [lic J. Bozi¢ I. (2019).
Comparison of dynamic pressure transducers on
experimental water hammer setup. 7" Regional |
Conference Industrial Energy and Environmental
Protection in South-Eastern Europe, IEEP 2019. |
Zlatibor, Serbia, 19-22 June.

2. Karadzi¢ U. (2019). Hydraulic transient calculation |
in case of Vrelo SHPP. VI Symposium CG KO CIGRE,

i



3. Radonjié¢ N.. Periié¢ V., Karadzi¢ U.. Vujadinovi¢
R. (2017). The analysis of investments in renewable
energy. V Symposium CG KO CIGRE, Bediél.
Montenegro, 09-12 May. (in Montenegrin)

4. Jankovié¢ M., Strunja$ F., Bergant A, KaradZic¢ U.
(2017). Hydraulic transients due to gradual valve
closure. ¥ Symposium CG KO CIGRE. Becici,
Montenegro, 09-12 May. (in Montenegrin)

5. Rakocevi¢ S., Mi¢anovié¢ M., Boskovi€ Lj..
Karad#i¢ U, Vujadinovié R. (2017). Criteria for the
selection of the installed flow of small hydropower
plants. ¥ Symposium CG KO CIGRE, Becici,
Montenegro, 09-12 May. (in Montenegrin)

6. Ciprani¢ 1., Sekuli¢ G., Boskovi¢ Lj., Karadzi¢ U.
(2016). Design principles of small hydropower plants
and their integration into the environment. €'
International conference GNP, Zabljak, Montenegro,
07-11 March. (in Montenegrin)

7. Mazij, J., Bergant, A., Karadzié, U. (2015). Critical

parameters of hydraulic transient regimes in
hydropower plants with complex water conveyance
systems. IV Symposium CG KO CIGRE, Herceg Novi
Montenegro, 11-14 May.

8. Bogkovié, Lj., KaradZzi¢, U., Dragkovié, 1., Miceta.
G.. Stanojevi¢, M., Vujadinovi¢, R. (2015).
Experience in the process of development of idea.
design and realization of SHPP Vrelo. [V Symposium
CG KO CIGRE, Herceg Novi, Montenegro, | I-14
May, (in Serbian).

9. Bulatovié. V., Karadzié, U. (2013). Experimental

apparatus for investigation of hydraulic transients. 81A

International meeting ,, Renewable Energy Sowrces

»

and Energy Efficiency“, The Montenegrin Academy of |

Sciences and Arts, Podgorica, Montenegro, 7 Oktober

(in Serbian).

10. Giljen Z., Karadzi¢, U. (2013). Analysis of
hydraulic transients on ,Piva*“ HPP for the case of
emergency shut-down of the Francis turbine unit. 77/

|

|

Symposium CG KO CIGRE, Budva, Montenegro, 13- |

16 May, (in Serbian).




] (2011). Hydroenergetic utilization of small water

'\ streams. 7th International meeting ., Renewable
Energy Sources and Energy E fficiency ", The

~ Montenegrin Academy of Sciences and Arts, Budva.

| Montenegro, 10 - 11 Oktober, (in Serbian).

| 12. KaradZi¢ U., Berganl A, Vukoslavéevié P,

‘ (201 1). Numerical modeling of extreme hydraulic

l transients on ,.Perucica’ HPP. Il Symposivm CG KO
CIGRE. Budva, Montenegro, 16-19 May, (in Serbian). |

| 13. Giljen Z., Karadii¢, U. (2011). Analysis of |
l hydraulic transients on JPiva“ HPP. Il Symposium cG |
KO CIGRE. Budva, Montenegro. 16-19 May. (in

‘ Serbian).

\ 14. Vujadinovi¢ R., Bogkovié Lj., Karadzi¢ U.
| (2011). Application of renewable energy sources in the
| telecomunication sector. /{ International Symposium |
| , Engineering, Ecology And Materials in Process l
1 Industry, Jahorina, Bosnia and Hercegovina, 09-11 |
. March (in Serbian). |
|

15. Karadzié U., Bergant A., Vukoslavéevié P. |

I (2009). Hydraulic transients on JPerucica™ HPP with

‘ their influence on EES. I Symposium CG KO CIGRE,
Budva, Crna Gora, 12-16 October, (in Serbian}.

\. 16. Joki¢ S., Nikoli¢ Z., Karad#i¢ U. (2009). Stari-up |
and stop of renewed turbine units during the first

l phase of ,,Peruéica* HPP modernisation. I Symposiun ]
CG KO CIGRE, Budva, Crna Gora, 12-16 October, (in |

. Serbian).

|

\ 7. Karadzié¢ U., Bergant A, Vukoslavéevié P. ]
| (2009). Hydraulic transients in penstocks after load

‘ rejection of Pelton turbine unit. 74" Symposium on
‘ Thermal Science and Engineering of Serbia, i
Sokobanja, Serbia, 13-1 6 October (in Serbian).

| 18. Karadzi¢ U., Vukoslav&evié, P (2009). Water l_
turbines for small hydro power plants. Renewable

‘ Energy and Future of ils Application, The

\ Montenegrin Academy of Sciences and Arts, Budva, |

‘ Montenegro, 07-09 October, (in Serbian). ;_

| {9, Vukoslavgevié P., Karadzi¢ U. (2007). Heat
N energy transfer in supercritical conditions. Renewable
| Energyand Future of its Application. The_ 1

0



| | l Mantenegrin Academy of Sciences and Aris. Budva.
\ Montenegro. (in Serbian).

| 20. Karadzi¢ U., Bergant A, Vukoslavcevié P

‘ (2007). Influence of unsteady friction on hydraulic

_ transients in case of industrial hydropower system. |

1 13" Symposium on Thermal Science and Engineering
of Serbia, Sokobanja, Serbia, 16-19 October, (in |

‘ Serbian). |

i ‘ 21. Karad#ié U., Bergant A., Vudanovic¢ L. (2006).

| Validation of convolution unsteady friction model tor |

| : \ transients in hydraulic pipeline systems, 30. HIPNEF
with international contribution, Yrnjacka Banja, \

‘ Serbia, 24-26 May, (in Serbian).

‘ Mentoring: l 22. Karad#ié, U., Bergant, A., Vuganovi¢, 1. (2005). |

i Influence of unsteady friction on transients in |
i hydraulic pipeline systems. 12" Symposium on :
' Thermal Science and Engineering of Serbia. |
|

Sokobanja, Serbia, 22-25 October. (in Serbian). |

6. Invited and plenary lectures

6. 1. With international contribution

| \ . Bergant, A., KaradZié, U., Vitkovsky, .,

\ Vuganovi¢, 1., and Simpson, A.R. (2008). Discrete Gas
| ‘ : Cavity Model with Convolution Based Unsteady ]
"‘ \ Friction Model. Meeting of the Advisory Group on

‘ Unsteady Friction, Edinburgh, United Kingdom, 16 |
| | May 2008. |

‘ 6.2. Invited lectures ‘

‘ 1. Karadzi¢, U. (2016). Hydraulic transients

investigations at University of Montenegro, Hohai l.
University, College of Mechanics and Materials, |
1 Nanjing, China, 08.12.2016. !

| | 2. Karad#ié, U. (2013). Developments in water |
‘ ‘ hammer and column separation experimentation in a
‘ newly built apparatus at the University of Montenegro.

Litostroj Power doo, Ljubljana. Slovenia, 15.12.2013. |
| 3 Karadié, U. (2010). Hydraulic transients |
‘ : investigations on Peruc¢ica HPP. Litostroj Power doo, |
| | Ljubljana, Slovenia, 15.12.2010.
R S | I I ]



6.

i. PhD Thesis

Master Thesis
Vilotijevi¢, V. (2018). Determination of the |
installed flow in small hydro power plants. {/CG,
Faculty of Mechanical Engineering, Podgorica, ‘
Montenegro. (in Serbian)

Jankovi¢, M. (2016). The influence of closing and
opening of the valve at the end of pipeline on
hydraulic transients. UCG, Faculty of Mechanical
Engineering, Podgorica, Montenegro. (in Serbian)
Strunjas, F. (2016). Hydraulic transients as result
of simultaneous closure of the valves at the
beginning and the end of pipeline. UC'G, Faculty
of Mechanical Engineering, Podgorica,
Montenegro. (in Serbian)

Bulatovi¢, V. (2014). Experimental and numerical
investigations of water hammer effects. UCG,
Faculty of Mechanical Engineering, Podgorica,
Montenegro. (in Serbian)

Kulji¢, S. (2012). Numerical calculation of water
supply system Nevesinje. UCG, Faculty of
Mechanical Engineering, Podgorica, Montenegro.
(in Serbian)

Giljen, Z. (2011). Hydraulic transients modelling
on Piva HPP. UCG, Faculty of Mechanical
Engineering, Podgorica, Montenegro. (in Serbian)
Joki¢, 8. (2011). Development of the experimental
installation for water hammer investigation. UC'(/,
Faculty of Mechanical Engineering, Podgorica,
Montenegro. (in Serbian)

Nikoli¢, Z. (2011). Verification of water hammer
numerical model by comparison with results of
measurement obtained on the experimental facility
UCG, Faculty of Mechanical Engineering,
Podgorica, Montenegro. (in Serbian)

=

Kn G;V_I-cdge of Languages

Read

] Write Speak i ;’ndérﬂmu{j

Easily | Not

| Easily | Not | Easily [ Not

[ Easily [ Not
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T [Easily
‘ ‘_Ef?gﬁvh - x| i

___________ Tasily | [ Easity | easily.
X | X ! ~<|

i E Others: Russian | X | - | X 1 ox ‘ 'r;\; ....... # _

| (omputu' theraq

| | Basic: | Microsoft Office, Internet and Email, Corel Draw, Auto Cad |
i Programming: I Fortran, Visual Basic

‘ Hydraulic: Wanda 3 0 (Deltares) AFT Fathom 6.0 (Applied Flow |
{

10. | Work Experience _...._._ =

January 2015 by now

Associate Professor at Faculty of Mechanical Engineering on the following
subjects: Pumps and Fans, Hydraulic turbines, Design of Power Plants,
Hydropower Plants |

| October 2009 — January 2015
Assistant Professor at Faculty of Mechanical Engineering on the following |

subjects: Pumps and Fans, Hydraulic turbines, Design of Power Plants, .
Hydropower Plants l

May 2000 — October 2009

‘ Assistant at Faculty of Mechanical Engineering on the following subjects: |
| Fluid Mechanics, Heat and Mass Transfer, Hydraulic turbines, Pumps and

! ‘ Fans |
| L

| 11. | References



—T - -

1. Dr Anton Bergant, Litostroj Power d.o.o., Ljubljana, Slovenia, |
I anton.bergant@litostrojpower.eu |
2. Dr Petar Vukoslavéevié, Professor, Faculty of Mechanical Engineering, |
University of Montenegro, Podgorica, Montenegro, |
| petarvuk@ucg.ac.me '
3. Dr Igor Vusanovié, Professor, Faculty of Mechanical Engineering,
University of Montenegro, Podgorica, Montenegro, igorvus@ucg.ac.me

| 12. | International projects




12006 - 2008

if “Measurements of the flow fields characteristics in high pressure conditions”.
| Scientific and technological cooperation between Governments of Republic
| Slovenia and Montencgro. (member of working team)

| 20092010

Coneeting Energy NCPs: A proactive network of National Contact Points in
l the Seventh Framework Programme under the Energy Theme, C-EN ERGY
l financed by European Commission contract number 226548-2. (Energy NCP
| in Montengro)

| 2010 - 2011

| “Measurements of turbulent flow characteristics in pipes and channels”.

| Scientific and technological cooperation between Governments of Republic
| Slovenia and Montenegro. (member of working team)

| 2011-2012

‘ Development of a small hydropower registry for Northern Montenegro,
financed by EBRD. (member of working team)

2012-2013
' Technical Monitoring and Evaluation Consultant for the Clinic Center in

‘ Podgorica', MNE-EE-P107992-CQ-8-09-C.1., financed by World Bank.
| (member of working team)

|

| 2012-2013

“Investigations of water hammer effects in a test facility”. Scientific and
technological cooperation between Governments of Repu blic Slovenia and
Montenegro. (leader of working team)

2012-2014

“Training courses for public services in sustainable infrastructure
development in Western Balkans- SDTRAIN* 530530-TEMPUS-1-2012-1-SE-
TEMPUS-JPHES. (member of working team at the University of Montenegro)

2013-2014

“Western Balkans regional energy efficiency programme (REEP), Policy
dialogue — Supporting ESCO projects in the public sector, Legal assistance for
an ESCO project enabling legal framework, financed by EBRD. (technical
expert for Montenegro)




f

|
|
|

|
|
|

| 13. -'| National projects

2014-2015

“Investigations of hydraulic transients during filling and emptying of

| pipelines”. Scientific and technological cooperation between Governments of
Republic Slovenia and Montenegro. (leader of working tcam)

i

| 2015

“Western Balkans regional energy efficiency programme (REEP), Scoping '
‘ study for Street Lighting Modernization Programme using ESCO approach in |
‘ Montenegro, financed by EBRD. (technical expert for Montenegro)

2016 - 2017

,Investigation of the turbulent swirl flow influence on the energy parameters
of the axial fans by using contemporary measurement techniques®™. Scientific |
and technological cooperation between Governments of Republic Serbia and
Montenegro. (leader of working team) |

2016 —-2018

Enhancement of Registry of Small Rivers for Small Hydropower Projects !
Potential of up to 10 MW in Montenegro, financed by EBRD. (Expert for |
hydraulic engineering and technical solutions for SHPPs) i

2016 - 2019 |
REady for BUSiness, Integrating and validating practical entrepreneurship |
skills in engineering and ICT studies — REBUS, 573664-EPP-1-2016-BA-
EPPKA2-CBHE-JP, ERASMUS+. (meamber of working team)

t
| 2019 —2020 :
“Research and development of improved measures for protection of |
‘ hydropower plants during hydraulic transients in order to increase their |
| reliability and energy efficiency”. Scientific and technological cooperation
‘ between Governments of Republic Serbia and Montenegro. (leader of working |

[ 2006 - 2008
| “Mjerenje karakteristika strujnih polja u uslovima visokog pritiska”. |
Projekat finansiran od strane Ministarstva prosvjete i nauke Crne Gore.

(member of working team) !

|
\ 2008 - 2011 '
“Mjerenje karakteristika turbulentnih strujnih polja u cijevima i kanalima”. l
Projekat finansiran od strane Ministarstva prosvjete i nauke Crne Gore.
‘ (member of working team)

2012 -2014
“Investigations of transients phenomena in hydraulic and acromechanical
‘ systems”. Ministry of Science Montenegro. {member of working team)




| 14. | Professional engagement




»Hydraulic transients in Perucica HPP: Water hammer analysis in
system under pressure before commisioning tests — load rejection of
turbine unit A1”, Peruéica HPP EPCG, Litostroj EI Slovenija, May
2006, (member of working team). |
Energy NCP (National Contact Point) in Montenegro in Seventh |
Framework Programe EU (FP7) from May 2007 till June 2012 '
,Investigations of the stress state in characteristics intersection of
penstock C3 in Peruéica HPP*, September 2007 and January 2008 |
(member of working team) '
»Analysis and determination of final as-built condition of the
installation of air conditioning and heating on Agency for |
Telecomunications, Podgorica®, March 2009, (member of working |
team) '.
“Preliminary assessment of possibility for hydro energetic utilization of |
Bjeluha and Moraca river ”, March 2010, (member of working team)
»Idea solutions for small hydropower plants (SHPP) on Komaraca
river®, April 2010, (member of working team) |
,Hydropotential analysis of Komaraca river®, April 2010, (member of |
working team) '
“Preliminary assessment of possibility for hydro energetic utilization of
Meho water stream ”, May 2010, (member of working team) |
“Preliminary assessment of possibility for hydro energetic utilization of |
Skrbusa river ”, July 2010, (member of working tea m) '
. ,Calculation of the stress state on A2 ,Piva“ HPP generator shaft in the |
zone of crack’s appearance®, September 2010, (responsible designer for |
calculation of axial hydraulic force) ,
. “Preliminary assessment of hydro potential utilization of some rivers |
from Savnik municipality”, November 2010, (member of working team) |
. “Preliminary assessment of hydro potential utilization of some rivers '
from Plav municipality”, November 2010, (member of working team)
. “Preliminary assessment of hydro potential utilization of some rivers
from Bijelo Polje municipality”, November 2010, (member of working |
team) |
. “Preliminary assessment of hydro potential utilization of some rivers
from Kolagin municipality”, November 2010, (member of working
team) i
. Environmental impact assessment for the SHPP “Grlja”, ECG Ltd. |
2011 '
., Technical solution for exhaust system from diesel engine*, Telenor
doo, Podgorica, February 2011, (member of working team) |
. ,Program of continuous monitoring of penstock 111 on Perucica HPP*, |
EPCG, March 2011, (member of working team) |
. “Preliminary assessment for possibility of hydro energetic utilization of [
river Vrelo”, Synergy doo, Podgorica, March 2011, (member of |
working team) |
. ,Jdea solution with pre-feasibility study for small hydropower plant '
(SHPP) on river Vrelo“, Synergy doo, Podgorica, April 2011, (leader of :
working team) I
. “Preliminary assessment for possibility of hydro energetic utilization of '
river Ljevak”, BEI doo, Podgorica, August 2011, (member of working '
team )

17!
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[‘- ] ZI.Tdea_p?oje—ct for Jara SHPP, Kronor doo, Podgorica, June 2012, (leade ro

of working team)
‘ 22. Environmental impact assessment of the SHPP “Jara”, Kronor doo,
2012
23. Idea project for Vrelo SHPP, Synergy doo, Podgorica, October 2012,
(leader of working team)
24. Environmental impact assessment of Babino polje SHPP, Kronor doo,
2013
‘ 25. 1dea project for Rastak SHPP, Kol-energy doo, Kolasin, Montenegro
February 2013, (member of working team)
\ 26. Idea project for Babino Polje SHPP, Kronor doo, Podgorica, March
' 2013, (member of working team)
| 27. Idea project for Meteh SHPP, Kronor doo, Podgorica, March 2013,
(member of working team)
28. Main design for Vrelo SHPP, Synergy doo, Podgorica, May 2013,
(leader of working team)
29. “Preliminary assessment for possibility of hydro energetic utilization of
\ river Sjevernica”, BMR, Oxon, UK May 2013, (member of working

team)

‘ 30. ,,Development of Conceptual design for reconstruction of water supply

\ ‘ system and construction of SHPP on Krkori water source in
municipality of Andrijevica (Montenegro)“ , UNDP — Montenegro,

‘ May-June 2013, (member of working team)

‘ 31. ,,Idea solution for small hydropower plant (SHPP) on river Bistrica

‘ Majstorovina®, Synergy doo, Podgorica, November 2013, (member of
‘ working team)

32. ,Idea solution for small hydropower plant (SHPP) on river Dju ricka
with tributaries®, Triangle inc, New York, November 2013, (member of
working team)

‘ 33. ,,Idea solution for small hydropower plant (SHPP) on river Vrbnica®,
| ‘ Hydropol, Prague, November 2013, (member of working team)
|| ‘ 34. ,Idea solution for small hydropower plant (SHPP) on river
Kaludarska*, Hydropol, Prague, November 2013, (member of working
\ team)
35. Main design for Jara SHPP, Kronor doo, Podgorica, April 2014,
\ ‘ (member of working team)
' ‘ 36. Idea solution for small hydropower plant (SHPP) on river Ljevak,
} Simes Engineering, Podgorica, April 2014, (member of working team)
| 37. Main design for Babino Poljc SHPP, Kronor doo, Podgorica, May 2014,
(member of working team)
‘ 38. Tdea solution for small hydropower plant (SHPP) on river Leverska, BB
| Hydro, Podgorica, May 2014, (member of working team)
‘ 39. Idea solution for small hydropower plant (SHPP) on river Ljevak,
Simes ingeniering Ltd. , 2014, (member of working team)
‘ 40. Idea solution for small hydropower plant (SHPP) on river Slatina, BB
Hydro, 2014, (member of working team)
41. Idea solution for small hydropower plant (SHPP) on river Bistrica
‘ Lipovska, BB Hydro, 2014. (member of working team)

18



42.
43.

44.

46.

47.

49.
50.
51.

52.

53.

59.
60.

61.

62.
63.

64.

ldea solution for small hydropower plant (SHPP) on river Bistrica
Lipovska, BB Hydro, 2014. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Ratnja,
Ljetopis automotive Ltd, 2014. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Poinja,
Ljetopis automotive Ltd, 2014. (member of working team)

_idea solution for small hydropower plant (SHPP) on river Trnovacka,

Ljetopis automotive Ltd, 2014, (member of working team)

Idea solution for small hydropower plant (SHPP) on river Skrbusa,
Soko group , 2014. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Slatina, BB
Hydro, 2014. (member of working team)

(member of working team)

Main design of the SHPP ,RaStak 1%, KOL ENERGY Ltd., 2014.
(member of working team)

Idea solution for small hydropower plant (SHPP) on river Radmanska,
SHPP Montenegro 2, 2014. (member of working team)

Preliminary assessment for possibility of hydro energetic utilization of
Umski water stream, Synergy, 2015. (member of working team)
Preliminary assessment for possibility of hydro energetic utilization of
Rupoéajski water stream, Municipility Kolagin, 2015. (member of
working team)

Preliminary assessment of possibility for hydro energetic utilization for
SHPP Sitaricka , 2015. (member of working team)

. Preliminary assessment of possibility for hydro energetic utilization for

SHPP Rzadka, 2015. (member of working team)

. Preliminary assessment of possibility for hydro energetic utilization of

Vrelo Ljuéansko, 2015. (member of working team)

. Preliminary assessment of the possibility of using the hydropower

potential of water courses for SHP "Stitska", 2015. (member of
working team)

. Main design of the SHPP ,,Bistrica Majstorovina®, Hidro Bistrica, 2015.

(member of working team)

_ 1dea solution for small hydropower plant (SHPP) on river Seremet,

Nord Electro, 2015. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Vrbnica,
MHE Vrbnica d.o.o. , 2015. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Vodenicki
potok, Nord Electro, 2015. (member of working team)

Preliminary assessment of the possibilities for using hydropower
potential of the Crnja river, the municipality of RoZaje, 2015. (member
of working team)

Idea solution for small hydropower plant (SHPP) on river Meteska,
Normal Company, 2015. (member of working team)

Tdea solution for small hydropower plant (SHPP) on river Bukeljka,
Artek Ltd. , 2015. (member of working team)

Idea solution for small hydropower plant (SHPP) on river Lazanjska,
Erlang Ltd. , 2015. (member of working team)

. Preliminary assessment of the possibility of using the hydropower

. Idea project of the wind park “Mozura”, Mozura wind park Ltd., 2014.

potential of river Bukovica, municipality Savnik, 2016, (member of 19



15,

66. Preliminary assessment of the possibility of using the hydropower
potential of watercourses for SHPP Peruc¢ica, municipalities
Andrijevica, 2016. (member of working team)

67. 1dea solution for small hydropower plant (SHPP) on river Misnjica '
potok, 2016. (member of working team)

68. Idea solution for small hydropower plant (SHPP) on river Bukovi¢ka |
Vrela, Water group Ltd., 2016. (member of working team)

69. Preliminary assessment of the possibility of using the hydropower
potential of river Bjelojevi¢ka, municipality Mojkovac, 2016, (member
of working team)

70. Main design for Meteh SHPP, Kronor doo, Podgorica, 2016, (mem ber
of working team)

71. Main design of the wind park “MoZura”, MoZura wind park Ltd., 2016.
(member of working team)

72. Main design for small hydropower plant (SHPP) on river Ljevak, Simes
engineering Ltd., 2016, (member of working team)

73. Main design of the SHPP ,Bistrica Lipovska®, BB Hidro, 2017,
(member of working team) '

74. Main design of the SHPP ,Duri¢ka 1&2 “, Plawa Hidro Power, 2017, |
(member of working team) I

75. Revision of Idea Project of SHPP “Slap Zete” , Zeta Energy Ltd, 2017, |

|
|

(member of working team)
76. Revision of Idea Project of SHPP “Glava Zete” , Zeta Energy Ltd, 2017,
(member of working team) .
77. Main design of the SHPP ,,Bjelojevicka 1, C&S Energy, 2018, |
(member of working team) '
78. Main design of the SHPP ,Bjelojevicka 2¢, C&S Energy, 2018, |
(member of working team) |

K/lemberhips

Member of IAHR (International Association for Hydro-Environment
Engineering and Research) since January 2009 .

Member of Engineering Chamber of Montenegro since December 2009 .

Member of CG KO CIGRE since January 2012

6 [

Awards '

University of Montenegro recognition award for the achieved results and |
contribution to the development of scientific research and professional work at |
the Faculty of Mechanical Engineering in 2018 |

Annual award from Engineering Chamber of Montenegro for achievements in |

professional activities in 2013

20



Uros Karadzi¢

11.06.2019.

Signature

Date
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Dac. dr Esad Tombarevié

RIOGRAFIJA

Doc. dr Fsad Tombarevi¢, dipl.inz.mas.. je roden 28.09.1983. godine u Baru. U rodnom
gradu 1998. godine zavrSava osnovnu Skolu (Osnovna 3kola ,,Blazo Jokov Orlandi¢®) kao
dak generacije, a 2002. godine i srednju Skolu (Gimnazija ,,Niko Rolovi¢™, prirodno-
matematicki smjer) kao dobitnik diplome ,,Luca®.

Masinski fakultet Univerziteta Crne Gore, odsjek energetika, smjer termotehnika upisuje
2002. godine. Ispite na osnovnim studijama polaze sa prosje¢nom ocjenom 9.81. Zvanje
diplomiranog maginskog inZenjera sti¢e u martu 2007, godine brane¢i diplomski rad pod
nazivom .Analiza rada rashiadnih kula u klimatskim uslovima Podgorice”. Za uspjehe na
osnovnim studijama nagraden studentskom nagradom ,19. decembar” za 2003. godinu i
nagradom Univerziteta Crne Gore za $kolsku 2004/2005. godinu. U organizaciji ZAMTES-a
(Zavod za medunarodnu nau¢nu, prosvjetno kulturnu i tehni¢ku saradnju) u periodu od
11.09.2005. do 25.09.2005. pohada dvonedjeljni kurs engleskog jezika (Upper [ntermediate
Level) na St. Gilles koledzu, Highgate, London. Kao apsolvent, u organizaciji IAESTE
(International Association for the Exchange of Students for Technical Experience) u periodu
od 07.07.2006. do 07.08.2006. obavlja tehni¢ku praksu u kompaniji za proizvodnju bijele
tehnike Al Hafez*, Damask. Sirija.

U septembru 2007. godine upisuje magistarske studije na Maginskom fakultetu, Univerziteta
Crne Gore, odsjek ecnergetika. Ispite na magistarskim studijama polaze sa prosjecnom
ocjenom 10. Zvanje magistra tehni¢kih nauka sti¢e u martu 2009. godine braneci magisiarski
rad pod nazivom ,Modeliranje faznog prelaza u akumulatorima leda sa horizontalnim
cijevima”. Neki od rezultata iz magistarskog rada su objavljeni na dvije medunarodne
konferencije i u jednom &asopisu sa SCI liste.

U septembru 2009. godine upisuje doktorske studije na Maginskom fakultetu, Univerziteta
Crne Gore, odsjek energetika. Ispite na doktorskim studijama polaZe sa prosje¢nom ocjenom
10. Zvanje doktora tehni¢kih nauka sti¢e u junu 2016. godine braneéi doktorsku disertaciju
pod nazivom ,,Analiza nestacionarnog prenosa toplote kod geotermalnog razmjenjivaca sa U-
cijevima®, Neki od rezultata dosadasnjeg istrazivanja su objavljeni na vise medunarodnih
konferencija i u jednom €asopisu sa SC1 liste.

Odlukom Senata Univerziteta Crne Gore broj 03-547 od 12.02.2019. godine dr Esad
Tombarevi¢ je izabran u zvanje docent za oblast Termotehnika (Energija i Zivotna okolina —
osnovne studije, studijski progtam Madinstvo; Osnove tehnike hladenja — osnovne studije.
studisjki program Maginstvo; Klimatizacija — master studije, studijski program Masinstvo:
Energetska efikasnost u zgradarstvu — master studije, studijski program Energetska
efikasnost). na Maginskom fakultetu Univerziteta Crne Gore, na period od pet godina.

Od pogetka svog angazovanja na Masinskom fakultetu, udestvuje na vise seminara i radionica
iz oblasti energetike. U periodu od 02.11.2007. do 11.12.2007. udestvuje na seminaru o
malim hidroelektranama koji organizuje Medunarodni Centar za male hidroclektrane, u
HangdZouu, NR Kina.

U periodu od 10.08. do 21.08.2009. godine uéestvuje u Petoj medunarodnoj ljetnjoj skoli:
,Obnovljiva energija i energetska efikasnost u Jugoistoénoj Evropi u Fojnici, Bosna i
Hercegovina, u organizaciji Regionalnog centra za obrazovanje i informisanje iz odrZivog
razvoja za Jugoistoénu Evropu.



U periodu od 04.10. do 10.10.2009. pohada Osmi SimLab kurs o paralelnim numerickim
simulacijama u Kluz-Napoci, Rumunija, u organizaciji Tehnickog univerziteta Minhen 1
Tehnickog univerziteta Kluz-Napoka.

U periodu od januara do maja 2011. godine u okviru programa JFDP (Junior Faculty
Development Programe), ameri¢kog savjeta za visko obrazovanje, boravi na Univerzitetu
Minesota, Mineapolis, Minesota, SAD. Akademski savjetnik u toku ovog programa bio je
profesor Vaughan Voller sa kojim kasnije nastavlja uspjesnu saradnju.

Sa studentima zavr$ne godine Maginskog fakulteta, odsjek energetika, 08.11.2012. godine je
bio u studijskoj posjeti fabrike kompanije Wolf GmbH, Mainburg, Njemacka. Kompanija
Wolf se bavi proizvodnjom opreme za grijanje i klimatizaciju. Posjeta je realizovana u
organizaciji firme Dravidis d.o.0. 1 Saveza masinskih i elektrotehnickih inzenjera 1 tehni¢ara
Srbije.

Sa studentima zavréne godine Masinskog fakulteta, odsjek cnergetika, ucestvovao je na
Sedmom medunarodnom kursu Efikasnost ventilacije i uslovi ugodnosti® koji pod
sponzorstvom DAAD organizovan od 25.08.2015. do 29.05.2015. u Ohridu.

U periodu od 12.11. do 18.11.2017. godine je kao €lan crnogorskog tima za mitigaciju radona
ucestvuje u programu obuke ,,ENUSA Training Course on Radon for Building Professionals®
koji je odrzan u gradu Ciudad Rodrigo u Spaniji. Organizaciju obuke je podrzala
Medunarodna agencija za atomsku energiju.

U proteklom periodu ukljugen je u aktivnosti Masinskog fakulteta i njegovog Centra za
energetiku. Izmedu ostalih poslova istiéu se mjerenja na terenu, na termotehnickim
instalacijama, ucedée u izradi elaborata za rjeSavanja problema zagadenja vazduha u
Pljevljima i uéed¢e u organizaciji programa obuke lica za vréenje energetskih pregleda
zgrada. Pohadanjem obuke koju je organizovala Norveska konsultantska kompanija ENSI
postao je sertifikovani energetski auditor. Takode, bio je ukljugen i u aktivnosti na
sprovodenju nacionalnog projekta ,,Procjena i smanjenje radona u crnogorskim $kolama i
vrtiéima®

Angazovan je na poslovima Centra za energetiku Masinskog fakulteta u Podgorici.

Nauéno istrazivadka interesovanja su orjentisana na oblast prenosa toplote 1 mase, numeric¢ke
simulacije prenosa toplote i mase, sistema grijanje, hladenje i ventilaciju i na maSinske
aspekte energetske efikasnosti u zgradarstvu. Dosadasnji naucéno-istrazivacki rad rezultirao je
objavljivanjem radova u medunarodnim Casopisima i prezentacijama na medunarodnim i
domaéim nauénim skupovima. U proteklom periodu je bio saradnik je na nacionalnom
nauénoistrazivatkom projektu ,Numeri¢ko i eksperimentalno istrazivanje moguénosti
koriéenja geotermalne energije za potrebe rada geotermalnih toplotnih pumpi® koji je
sufinansiran od strane Ministarstva nauke Crne Gore, kao i na projektu ,Savremene
tehnologije za akumulaciju toplote sa osvrtom na modeliranje termomehanickih procesa u
akumulatorima toplote® u okviru bilateralne nau¢ne i tehnoloske saradnje izmedu Crne Gore i
Republike Srbije.

Govori, ¢ita i pise engleski jezik, a sluzi se i francuskim jezikom.
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