N3B0PHOM BERY MOJbONPUBPETHOT ®AKYJITETA YHUBEP3UTETA Y
BEOI'PAJTY

IMpeamer: U300p HacTaBHUKA y 3Bal-€ M HA PAITHO MeCTO — BaHPeAHU npodecop 3a yxy
Hay4HY 00j1acT MalIuHCTBO Y NO/bONIPUBPEIH

Onmnykom HM36opHor Beha IlosrompuBpennor dakynrera YHuBep3utrera y beorpamy of
28.06.2018. rox. (pememe O6p. 400/9-3/3) obpazoBana je Komucuja 3a npurnpemy HM3Bemraja
3a n300p HacTaBHHMKA Yy 3Bame M Ha panHo mecto: BAHPEJHOI' [TIPO®ECOPA 3a yxy
Hayyny oonact MAIIIMHCTBO ¥ ITOJbOIIPUBPE/IU, y cacrasy:

1. Ap Pamusoje Tonuh, peqosuu npodecop y neH3uju MammHckor ¢pakyaTera
Yuusepsurera y beorpany, yxa Hayuna o6mnact: [osponpuBpe1HO MaImHCTBO

2. p Onusepa Ehum-bBypuh, Banpenau npodecop IlossonpuBpennor pakynrera
VYuusep3utera y beorpany, yxa HayuyHa o6iacT: MalllnHCTBO y HOJbOIPUBPEIH

3. dp Aparan Mapkosuh, pexosuu npodecop Mammnckor akynrera
Yuusepsurera y beorpany, yxa Hayuna o6mnact: [losbonpuBpe1HO MaTHHCTBO

Ha ocnoBy oanyke Jlexkana (Omnyka 6p. 305/1 ox 28.06.2018. roaune) pacnucas je KOHKYpC
Koju je o0jaBibeH y nucty "llocmou" mana 18.07.2018. rogune. ITocne nperiena KOHKypcHE
nokyMmenTanyje, Komucuja nognocu cienehu:

N3BEINITAJ

Ha pacniucann koHKypc 3a u300p y 3Bamwe u Ha pagHo mecto BAHPEJJHOI' IIPO®ECOPA 3a
yxy Hayuny obmact MAIIMHCTBO ¥ INOJ/bONMPUBPEMN, npujasro ce camo ap UBan J.
3naranoBuh, [OUEHT y WUCTOj YX0j HayuyHoj oOmactu IlossompuBpeanor daxynrera
VYuuBepsutera y beorpagy. Kanaupmar je moctaBMO TOTHYHY AOKYMEHTAlMjy y CKIaay ca
ycJI0BUMa KOHKYpCa.

1. BUOTPA®CKHU MOJAIMA

Hp WBan J. 3maranoBuh, Aurul. WHX. MamIMHCTBA, poheH je 6. Jyma 1977. romune y
[Tpokymby. Ilocne 3aBpmieHe I'mvuasuje y Ilpokymsby (IpHpOJHO-MaTeMaTHUKH CMep),
ynucyje MamuHcku ¢akynrer YHuBepsuteta y beorpany Ha kome je numiaomupao 2003.
rogune, a 2013. roaune je Ha Karenpu 3a Tepmomexanuky MamuHcKkor ¢akynrera y
beorpany on0paHno AOKTOPCKY AucepTannjy 1noja Ha3uBoM «TepMoMeXaHUUKHU MPOLECH NPU
CylIelmY NMpexpaMOeHUX MaTepujaia y CUCTEeMHMA ca PEeLUpPKYJIalMjoM Ba3ayXa», YUMe je
CTEKAo HayYHU CTEINEH JOKTOpa HayKa y obsacTi MalmHCTBa.

Ha Iomonpuspennom ¢akynrery y beorpany kao capaaHuk y HactaBu 3amnocieH je ox 2003.
roaune, 2008. je OupaH y 3Bame acucTeHTa, a oa 2013. roguHe panu y 3Bamy JOLEHTa Ha
Karenpu 3a TexHW4ke Hayke Ha MHCTUTYTY 3a TOJHOTNPUBPEIHY TEXHHKY Yy yXKO] HAy4HO]
obmacth MamuMHCTBO y MOJbONpUBpend. TpPeHyTHO AaKTHBHO YYECTBYjeé y HAcTaBH Kao
npenaBad Ha 00aBe3HHM M M300pHHM mpeaMeruma Ojiceka 3a MOJbONPUBPEIHY TEXHHUKY H
Opnceka 3a mpexpamOeHe TexHosioruje U Ouoxemujy (cBu moxymu). Takohe, y cBOjCTBY
CTIOJBHOT CapaJHHKa, OMO je aHraKoBaH y M3BOhemy HacTaBe Ha MammHCKOM (akynTery y
beorpany.



Hp UBan 3natanoBuh je ox 2007. rogune unman Muxemepcke komope CpOuje, MaTHUHUX
CEeKIIMja IpojeKTaHaTa U u3Bohaya panoBa, u nocenyje auieHie kareropuja 330 u 430, a koje
ce OJHOCE Ha IMPOjEKTOBAE M M3BONECHE TEPMOTEXHHUYKHUX, TEPMOCHEPIEeTCKUX, TaCHUX U
npouecHux wuHcTananuja. Ha mnpemnor HWuoBamumonor ueHtpa MamuHckor ¢akynrera
Yuusep3utera y beorpany Umxkemepcka komopa CpOuje My Ha CBEYaHO] CETHUIIN ITOBOJIOM
JlaHa MHXXEHBEpCKe KOMOpe Jo0j/esbyje Toauinmy Harpany y 2009. roauHu, 3a OCTBapHBAKE
M3Y3€THHUX pe3ylTaTa Ha MOYETKY CTpy4yHe Kapujepe. Kao oaroBopHH MpOjeKTaHT, CTPYyYHH
capaJHUK U KOHCYJITAHT OMBa aHra)koBaH Ha 9 M3BOhAayKuMX M 55 TIIABHUX MAIIUHCKUX,
TEXHOJIOIIKO-MAIIMHCKUX U WACJHUX MPOjeKaTa U HaAyYHUX CTYAHja Y 3€MJbH U HHOCTPAHCTBY
13 o0yacTH KJIMMartH3aiuje, rpejama W xjahema mpocTtopa KOM(DOPHOT W WHIYCTPH]JCKOT
THUIA, MPOLECHUX CUCTEMAa U MHCTAJIAIja, 1 KOMEPIHjaTHOj U3PaJAN HEKOJIMKO pauyHapCKHX
coprBepa u3 obnactu crpyke. OMIMYHO TOBOPU EHIVIECKH jE3UK, CIYKU ce (PaHILyCKUM H
PYCKUM je3UKOM.

2. MAT'HCTAPCKE 1 JOKTOPCKE TE3E

JloxkTopcka aucepranmja: , TepMOMEXaHMYKM MPOLECH IMpPU CYyLIEHY MpexpaMOeHUX
MaTepHjajia y CUCTEMUMA Cca peLUpKyJIalujoM Ba3ayxa™ MalunHeKu ¢akyaTeT Y HuBep3uTera
y beorpany, onopamena 2013. rogune.

3. OBABE3HH YCJIOBU

3.1. HacraBum pajg

3.1.1. Hacmaena akmuenocm

VY nepuony on n360pa y 3Bame aCUCTEHT-TIPUIIpaBHUK, 10 2013. roqune np MBan 3naranosuh
je u3BonMo BexOe M3 mpenmera: Xuapayiuka W THeymartuka, [loroHcke MammHe H
nocrpojema, OOHOBJBUBY U3BOPHU €HEpPrHje U TEXHOJOruje Kopuinhema y MOJbOINPHUBPEIU
(Onceka 3a MOJBONIPHUBpPEAHY TEXHMKY) M mpeamera OCHOBE MAalIMHCTBA M TEeXHOJIONIKE
onepaiuje (Oxpceka 3a mpexpamOeHe TexHosoruje u Ouoxemujy). Takohe, y CBOJCTBY
CIOJBPHOT Cap/iHUKa, OMO je aHrakxoBaH y M3Bolemy HacTaBe Ha mpeamery LleBHM BojoBH
(Oncexka 3a TepmorexHuky) mkoscke 2007/08. roaune Ha MammHCKOM (akyinTeTy y
beorpany.

On u3bopa y 3Bame AOLEHT, ap VBaH 3naraHoBuh je aHrakoBaH Ha M3BOlemY HacTaBe Ha
00aBe3HUM TMpeIMeTHMa TepMOoIMHAMHKA W TepMOTEXHHKa, [loroHcke jeawHuIEe Yy
nosbonpuBpeau (Ojnceka 3a MOJbONPUBPEIHY TEXHUKY) M U3BOhEHY ayIUTOPHUX BeXOU Ha
npeametry Tepmomunamuka (Opjceka 3a mpexpamMOEHE TEXHOJIOTHje M OHOXEMH]y, CBH
MOJTYJIH).

3.1.2. Ouena neoazouwikoz paoa

IIpema mnomamuma Crynentcke ciyx6e IlossonpuBpenHor ¢akynrera YHHBep3uTeTa Y
beorpany, HacraBHa akTuBHOCT Ap MBana 3naraHoBuha je y CTyJIEHTCKUM aHKEeTaMa OlleHheHa
BHUCOKMM YKYITHOM NpocedyHMM oleHama: 3a 2012/13. roauny mpoceuHa orneHa je 4,23;
2013/14.ronuny npocedHa onena je 4,48; 3a 2014/15. ronuny npocevna onena je 4,97; u 3a
2015/16. ronuny npoceuna oueHa je 4,81. YkynHa npocedyna oreHa 3a nepuof ox 2012. o
2016. roguue nzuocu 4,68.



3.1.3. Yubenuyu, monozpaghuje, npakmukymu, 30upke 3a0amaxa

[MPAKTUKYM:

3aaranoBuh, H. (2017): Ilpaktukym ca 30MpKOM 3amaTaka U3 TEPMOIAMHAMHUKE U
TepMOTeXHHKe, YHuBep3uTeT y beorpany - [losmonpuspennu daxynrer, ISBN 978-86-7834-
290-5.

3.1.4. Obe3zoehermwe nacmasno-Hayuno2 noOMIAMKa

VY nocamammem pany, ap MBan 3naTaHoBuh je WwiaH KOMHCHja 3a OIEHY W OJ0paHy jelHe
JTOKTOPCKE JMCEPTaLije, MEHTOP jEHOT U WiaH KOMHUCH]je 3a o0paHy 2 ITUIUIOMCKa (MacTep)
pana:
Panojuuuh, /1. (2018): Eneprercku actiektn acpoOHE Here YBPCTOT roBeher crajmaka.
Joktopcka aucepranuja. [lossompuBpennu Qakynrer, YHuBep3uteT y beorpany.
(4aH KOMHUCH]€)

3.2. Hay4HO-HUCTPAKUBAYKH PaJ

3.2.1. Objaswenu u caonuimenu Hay4HO-UCMPA}CUBAYKU PAOOBU

VY cBoM gocamanimeM paay ap MBan 3naraHoBuh je camOCTaaHO WM ca APYTHUM ayTOpHMa
00jaBHO, WM HA CKYIIOBHMA CAOMIITHO, YKYITHO 69 pana U3 HaydHe 00J1acTu 3a Kojy ce Oupa.
Jlo m300pa y 3Bame JoIeHTa, 00jaBuo je 39 pamoBa, a mociie u3dopa y 3Bame noreHra 30
pana.

WBan 3nataHoBuh uma ykynHo 5 pazoBa 00jaB/beHUX y MelhyHapoaHuM vaconucuma ca SCI
mucte. [lociie n3bopa y 3Bame JOICHTa 00jaBHoO je 3 pama y wacomucuma mehyrapomHor
3Hauaja (2 paga u3 kareropuje M22 u 1 pan u3 xareropuje M24) u 9 HayyHux pamoBa y
YacomucuMa HAIMOHAIHOT 3Ha4aja (ox Tora S5 y BoaehwM dacomucuma HAIMOHAITHOT
3Hayaja). Y 300pHUIIMMA PaJoBa HAyYHUX CKYIOBa HallMOHaJHOT 3Hayaja VIBaH 3maraHoBuh
je o0jaBuMo 7 HAyyHUX pajoBa, JOK y 300pHHIIMMA pazoBa ca MehyHapogHUX HAy4YHHUX
CKyloBa MMa o00jaB/béHMX 7 HaydyHuUX pajgoBa. W3 kareropuje MoHorpaduja, Vsan
3nataHoBuh mMa 00jaBJbEH jelaH paj] y TeMaTCKoM 300pHUKY MehyHaponaHor 3Hauaja. U3
KaTeropuje NpHjaB/bEHUX M NPU3HATHUX NaTeHaTa Ha HALMOHAHOM HHUBOY HMMa YKYMHO 2
MaTEeHTHE MPHjaBe U JeIHO pealn30BaHO U MPU3HATO MATEHTHO peuliewme. HayuHa u crpyuyna
KOMIIETEHTHOCT KaHAMJaTa MCKa3aHa Kpo3 KoepuuujeHar M, usHocu ykynHo 138 (ox Tora
81,5 mpe u 56,5 nmocne n3bopa y 3Bame JOICHTA).

Tabena 1. Bpcra u kBaHTH(UKalMja HHIMBUAYATHUX HAYYHO-UCTPAXKUBAYKUX pe3ysTaTa

Hay4ynmu pesyarar o u3dopa y MMocae n3dopa y 3Bame
3Bambe JI0IEHTA 0L EHTA
M Kareropuja bpoj Bpoj Bpoj Bpoj Bpoj YkynHo

pesynrara | pamoBa | 6omoBa | pamoBa | OomoBa

Mis=4 Momnorpadcka
CTYIH]a/TIOTJIaBJbe Y KEbU3H
MI12 wnu pag y TeMaTckoM 2 1 4 1 4 8
300pHHKY MeljyHapOHOT
3Havaja

M214=10 | Pan y mehynaponnom
YaCOMUCY U3y3ETHUX 3 3 30 / / 30
BPEHOCTH

M22=5 Pan y ucraknyrom
MeljyHapoTHOM 4acoIUCy




M24=3 Pan y Hanmonansom

4acomucy MelyyHapogHor 1 / / 1 3 3
3Hauaja

M3s3=1 Caomnmureme ca
MeljyHapoIHOT CKyTa 14 9 9 5 5 14

IITaMIIaHO Y HCJIMHA

M34=0,5 | Caommreme ca
MeljyHapoHOT CKyma 5 3 1,5 2 1 2,5
MITAMIIAHO Y U3BOJTY

Ms=2 Pagn y BpxyHCKOM

Y4acOMUCY HallMOHAJIHOT 8 3 6 5 10 16
3Hauaja

Ms;=1,5 | Pax y ucrakHyTomMm 17 13 19.5 4 6 25,5
HAIMOHAJIHOM YacOIHCY

Ms;=1 Pan y Hannonamaom 1 1 1 / / 1
Y4aCOMHUCY

M;s3=0,5 | CaommTeme ca CKymna
HAI[MOHATHOT 3Ha4aja 10 3 1,5 7 3,5 5
IITaMIIaHoO y HCJIMHN

M70=6 On6paH>er1 TIOKTOpCKa 1 1 6 / / 6
JycepTanyja

Mss=2 Hoso TexHHUKO pememe

. . 1 1 2 / / 2

(HMje KOMepIIKjaIn30BaHO)

Ms7=1 [IpujaBa nomaher natenra 3 1 1 2 2 3

Mo2=12 | PeructpoBaH NaTeHT Ha 1 / / 1 12 12
HAallMOHAJIHOM HHUBOY

YxynaH 0poj Hay4YHHX pe3yJTarTa 72 39 81,5 30 56,5 138

Ananuza paooea

PanoBu o0jaBsrenn 10 mM300pa y 3Bame JOLEHTA JETaJbHO CY aHAIM3UPAHU Y MPETXOTHUM
u3Bemrajuma. HayuHo-uctpakuBauku pan MBana 3maranoBuha, mocie uzbopa y 3Bame
JOIEHTA, MOXKE CE MOJICTUTH y HEKOJIMKO LEINHA, OTHOCHO TEMAaTCKHX O0JIACTH:

VY najehem Opojy pazoBa KaHAMAAT CE€ MHTE3MBHO 0AaBUO UCTPAXKUBAKBLEM U MOJICITUPAHLEM
TOTUIOTHUX H AU(Yy3MOHHUX TIpolleca M T0jaBa KOj€ C€ jaBJbajy MPHIUKOM Cyuiersa
npexpamoenux mamepujana (pagosu: 1, 7, 8, 10, 11, 56 u 67) HapouuTO HANPETHUM
MOCTYNIIMMa W CHCTEeMHMa CylIlemha OHWOCEH3UTHBHHX MaTepujaia y LuJby MOCTHU3ama
OamaHca wu3Mel)y MOCTUTHYTOT KBaJlHWTETa OCYIICHOT IMPOM3BOJA Ca jeHE CTpaHE W
crnienr(pUIHEe TOTPOIIHE CHEPTHjE ca APyre CTPaHe.

[TocebHO ce uctuuy pagoBu U3 odracmu pauyuonannoz kopuuiherwa enepzuje (pagosu: 9,
31, 32 u 55) u pexynepauyuje monnommne enepzuje (pagosu: 6, 36, 60 u 90) y pazauuuTum
TEPMOTEXHHUYKHAM CHCTEMHUMA W TEXHOJIOIIKHAM TPOIECHMa Y MOJHOIPUBPEIHO] TIPOU3BOIHH,
HapOYHTO y IOCTyNIUMa X1aljera npexpamoenux mamepujana (pagosu: 12, 29 u 30).

Y opapehenom Opojy paaoBa KaHIUAAT je y4ECTBOBAO Yy HCTpaKMBamHMa Koja ce OaBe
Pa3HOBPCHUM MpOOJIeMHMa W3 O0JIACTH MAWUHCIGA Y NObONPUBPEOU, NOY30AHOCHU U
ehekmuenocmu nobonpuspeonux cucmema u mawuna (pagosu: 9, 13, 23, 24, 28, 37, 38,
39, 54, 57, 58,59, 68 u 69).




3.2.2. Humupanocm

Ha ocnHoBy 6a3e Scopus, nutupanocT panosa ap MBana 3natanoBuha uznocu 42 nurara, a h-
index m3Hocu 3. OBUM CTaTUCTHYKUM IIOJIATKOM j€ aHAIM3MpPAaHO 6 HAYYHHX pPajJoBa
JUPEKTHO JOCTYITHHUX MPEKO jJaBHUX HAYYHHUX CEPBHUCA Y TPEHYTKY IHCambha U3BEIITaja.

4. U3bOPHH YCJIOBH

VY crpyunom pany nap VBan 3maraHoBuh je ocTBapmo akTHBHY capaiamy llossompuBpenHor
¢axynrera ca npeaysehuma n3 o61acTé NOJFONPUBPEAHE TEXHUKE, KA0 M IPYTUM HAyYHUM U
CTPYYHHM MHCTUTYLIHjaMa.

4.1. Cmpyuno-npoghecuonannu oonpunoc

Hp UBan 3naranoBuh je wman ypehuBaukor ondopa HamuoHanHor Haydnor wacommca
,IlomomnpuBpenna texuuka“ (ISSN 0554-5587, YK 631 (059)), U3naBau: YHUBEpP3HUTET Y
Beorpany — [MossonpuBpenau dakynrer (wWww.jageng.agrif.bg.ac.rs).

Kangunar je wiaH opraHu3anioHOr 0J00pa HAay4YHO CTPYYHOI cKyma ca mehyHapomgHum
yaemheM: ,,AKTyeJIHH TIpoOJieMH MeXxaHu3anuje mossonpuBpene 2016, oapxkanor 9.
HeuembOpa 2016. romune Ha [losbompuBpaHoM dakynrery YHuBep3utTera y beorpany
(www.dpt.agrif.bg.ac.rs) u opranmzarionor ogoopa mehynapoaae koudepenuuje: ,, The Third
International Symposium on Agricultural Engineering — ISAE 2017%, ogpxanor 20-21.
Oxrobpa 2017. romune Ha IlospompuBpmHOM (akynrery YHuBep3utera y beorpany
(www.isae.agrif.bg.ac.rs).

Kanauaar je y nperxoaHoM nepuoay 6uo wian ase Komucuje 3a ogbpaHy MacTtep pana, jeiHe
Komucuje 3a omeHy JOKTOPCKE IUCEepTaIdje, MEHTOP jEeJHOT 3aBpIIHOI MacTep paja u
MEHTOP jEHOT 3aBPIIHOT pajia Ha OCHOBHHM CTyAHjama.

Kangunat je capagHUK-HCTpaXKMBay Ha JBa aKTyeJHA HallMOHaJHa IpojekTa TexHOIomKor
pasBoja Penybnuke Cpbuje (TR 31051: VYHuampeheme OHOTEXHOJOMIKMX TOCTyNaKa Yy
GyHKIMjU palMOHATHOTI Kopulthewa eHepruje, nosehama NPOJYKTHUBHOCTH W KBaJUTETa
nossonpuBpeHux npousBona u TR33048: HcrtpaxuBame cojapHe €Hepruje IpUMEHOM
BaKyyMCKUX KOJIEKTOpA U M3Tpajikba JEeMOHCTPAlMOHOT OCTpojema). OCUM OBHX IpojeKarta,
y4eCcTBOBao y peain3anuju 2 nqomaha mpojekra TEXHOJIOUIKOr pa3Boja M 2 nomaha mpojexrta
HaI[MOHAJIHOT TIporpaMa eHeprercke edukacHocTn MuHucTapcTBa 3a Hayky PemyOunnke
Cpbuje.

KoayTop je peanmzoBaHOT W MpHU3HATOT MaTeHTa: MexaHHW3aM 3a TOJCNIaBame PaJHUX Tela
Ha KOHCTPYKLUjU opyha 3a oOpany 3emspumTa. McnpaBa o mareHTy Op.: 55169 uz 2017.
TOJIMHE.

Kannunar je npusHatu perieH3eHT jeqHor gomaher yaconuca ca SCI mucte (Thermal Science)
u 3 crpana yaconuca ca SCI mucre (Energy, Journal of Food Engineering, Energy and
Buildings).

Hp WBan 3naranoBuh mocenyje nse nmienne kareropuja 330 u 430, u3matux oj cTpaHe
HNuxemepcke Komope Cpouje.



4.2.  Jdonpunoc akademckoj u wiupoj 3ajeonunu

Hp UBan 3naranoBuh je Ilpencennuk IlommcHe xomucuje MHCTHTYTA 3a MOJHONPUBPENHY
TexHuky (oxa. 2005. — nanac). Ynan je HactaBHo-HayuHor Beha [TossonpuBpennor dakynrera
VYuusepsutera y beorpany (ox 2017. — akryennu ca3uB). Ynan je Komucuje 3a mehynaponny
capanmwy IlossonpuBpentor dakynrera YHuBep3utera y beorpamy (oxm 2017. — aktyenHu
casuB).

Unan je Pagne rpyne 3a mpomorujy IlossonpuBpennor dakynrera, Unan Pagne rpyme 3a
u3pagy MoHorpaduje, IpOoNmaraHgHOT MaTepujala U OCTAUX MPOMOTHBHUX AKTHBHOCTH
noBoJioM obenexaBama 100 roguHa nocrojama u pana [lossonpuspeaHor gaxkynreTa.

Hp WBan 3naranoBuh je uman tuma koju je [loseompuBpennn ¢akyiaTeT IpencTaB/bao HA
®ectuBany Hayke 2014. ronune.

[Ton meroBUM MEHTOPCTBOM OCBOjeHO je I[IpBO MecTo Ha HAIMOHATHOM TaKMHYCHY
cryneHata u Jlpyro mectro Ha cBeTCKOM TakMuuewy 2015. romuHe y opraHu3aiuju
Mehynapoanor Konrpeca xnahema ICR2015 ca pamom noa HazuBoM ,, TexHO-eKOHOMCKa
aHanM3a ynpomheHuX TEPMOJMHAMUYKUX Merona ojapehuBama BpemeHa xiahema Ha
nmpuMepy TexHolsioruje xmahema jorypra y nse (dasze® ca crygentuma Mapkom Okymiuhem
(Oncex 3a arpoexonnmujy) 1 Mapkom Oskerouhem (Oncek 3a MOJbOMPUBPEAHY TEXHUKY).

Takohe, mox ®WHEroBUM MEHTOPCTBOM, CTyneHTKume Mcumopa Pumak m Mapuna Hpuna
(Oxcex 3a MOJLONIPUBPEAHY TEXHUKY), yaecTBoBaje cy Ha IIpBoj MelyHapoaHO) CTYyIEeHTCKO]
koH(pepenuuju ,,Multidisciplinary Approach to Contemporary Research® oapxanoj 2017.
rogune y beorpany ca pamom nox HazuBoM ,,Infrared-thermography based thermal analysis of
the old vs. new type of the non-residential building construction at the identical geo-location
and orientation®.

Hp WBan 3maranouh je nooutHuk Harpane (IToesma) Mmxkemepcke Komope CpOwuje, 3a
OCTBapeHe M3y3eTHE pe3yJITaTe Ha MMOYETKY CTPYYHE Kapujepe.

4.3. Capaomwa ca opyum 8UCOKOWKOICKUM, HAYUHO-UCMPANCUBAUKUM YCHIAHOBCAMA Y
3eM/bl U UHOCIMPAHCIEY

Hp WBan 3naranoBuh je capaJHUK-UCTpa)kMBay Ha JiBa aKTyeJlHa HallMOHAJHA IPOjeKTa
Texnonomkor pasBoja Penybnuke CpOuje on kojux ce jeman (TP33048) Bomu Ha
Marmunckom dakynrety YHuBep3utera y beorpany. PykoBomumnar mpojekra je mpod. ap
Munan ['ojak, Karenpa 3a TepMoMexaHuKy.

Kannunar je mynonpasau wian Unxemepcke Komope Cpouje.



3AK/bYYHO MUIIIVBEIHE U ITPEJJIOI" KOMUCHUJE

V3umajyhu y 003up yKymHE pesyiTaTe y HAcTaBHO]j, HAyYHO-HUCTPAXKMBAYKO] M CTPYYHO]
aktuBHOCTH Jip MBana 3natanoBuha, noneHra, KoMmucuja koHCTaTyje Ja je KaHIUAaT M0Ka3ao
3ama)keHe pesynirare, y CBUM oOjacTHMa paja, U Ja Ce Pa3BHO y YCIELIHOT HacTaBHUKA,
HAYYHOT paJHUKA U CTPYUhaKa.

HocagammsuM pagoMm y HactaBu ap VBan 3naranoBuh y MOTHYHOCTH je UCIYH-aBaO CBE CBOjE
obagese. Ilocie u3bopa y 3Bame fgoueHTa o0jaBuo je mpaktukym "[IpakTukym ca 30upkoM
3a/laTaka U3 TEPMOJIMHAMUKE U TEPMOTEXHHKE", U3 yKe Hay4yHe o0jacTu 3a Kojy ce Oupa. Y
OKBHUPY CHpPOBEIECHUX AHKETa OJI CTPaHE CTy/ACHATa OICHEH je ca BHCOKUM OIleHaMa. Y
nocajaiimeM pany, ap VMBan 3nataHoBuh je OMo MEHTOpP WM WiaH KOMHUCHjE 3 TUIUIOMCKa
pajia v WwiaH KOMECH]ja 3a OIIEHY U OJJ0paHy jelHe JOKTOPCKE UcepTaiuje.

CamocranHo WM ca IpyruMm ayropuma, n1p Mean 3naranoBuh je 1o caga o6jaBro 69 HaydHHUX
panoBa, ca yKymHUM KoeduuujeHTOM HayuyHe KommereHTHocTn M=138. Ilocne uzbopa y
3Bame JOIEeHTa, 00jaBro je 30 HayuyHUX pa/ioBa ca KOe(PUIIMjeHTOM HAayYHE KOMIIETEHTHOCTH
M=56,5. O6jaBuo je 5 pagoBa y mehynapomuum vaconucuma ca SCI nmcre, o Tora 2 pana
nocie u3dopa y 3Bame JOLEHTa. YYECTBOBAO je y peanu3anuju 4 HalMOHAIHA MpPOjeKTa
TEXHOJIOIIKOT Pa3Boja M 2 MPOjeKTa HAIMOHATIHOT IIporpamMa eHepreTcke e(puKacHOCTH.
Lenehu ykynan mocamammu pan kanauaata, Komucuja cmarpa ma np MBan 3naranosuh,
JIOIICHT, Y MOTIIYHOCTH UCITYH-aBa CBE yCJIOBE IpeaBuleHe 3aKOHOM O BUCOKOM 00pa3oBamy
u [IpaBUIHUKOM O MUHUMAIIHUM YCIIOBMMA 33 CTULIAIE 3Barhba HACTABHHUKA HA Y HUBEP3UTETY
y beorpany, u npemnaxe M36opaom Behy [lossonpuspennor dakynrera y beorpany aa ce ap
Wpan J. 3natanoBuh uzabepe y 3Bambe U Ha paaHo mecto BAHPE/[HOI' [TIPO®ECOPA 3a
yky HayuHy obnact MAILIMHCTBO V ITIOJbOITPYBPE/IN.

V¥ Beorpany, 31. 08. 2018. rogune
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VYuusep3utet y beorpany, Mamusacku ¢gakynrer
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VYuusep3utet y beorpany, Mamuncku ¢gakynrer
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INTRODUCTION

ABSTRACT

The paper presents results of an experimental investigation of convective drying of
apples “var. Idared,” potatoes “var. Désirée” and bananas “var. Grand Nein,” in full
recirculation laboratory-scale dryer. The experiments were conducted with cube-
shaped apple samples (side length 10 and 13 mm), potato chips (slice thickness
2 and 3mm) and banana cylinders (slice thickness 6 and 7 mm), without pre-
treatment. The drying experiment was conducted at fully controlled air
temperature (35-45-55°C), relative humidity (10-20-30%) and air velocity (1—
1.5-2m/s). Results are discussed through their comparison with other heat pump
drying system scenarios in order to find the most efficient one. The efficiency of
the heat pump drying (HPD) system was analyzed using the several indicators:
specific moisture extraction rate (SMER), specific energy consumption (SEC), heat
pump dryer efficiency (HPDE) and moisture extraction rate (MER). The average
values of the full air recirculation HPD system efficiency indicators were obtained
in range: SMERyp= 0.030-1.317 kg/kWh, SMERypp = 0.047-0.651 kg/kWh,
SEC=0.211-9.358 M]J/kg, HPDE = 0.426-20.7 MJ/kg and MER = 1.362-17.194
kWh/kg. The results were evaluated in order to provide better information about
the benefits of full air recirculation usage in HPD systems in regards to the other
similar dryer configurations.

PRACTICAL APPLICATIONS

This study uses full air recirculation to provide better control of the main drying
parameters and to minimize impact of the surroundings. The novelty of this study
lies in the fact that RH of the drying air was precisely controlled during all
experiments. The evaluation of the relevance of full air recirculation HPD system is
rare in literature and therefore the present study is directed toward quantification
of influence of HPD system configuration on drying process -efficiency.
Dependence of several energy efficiency indicators of HPD system performance:
SMER, SEC, HPDE and MER on HPD system air recirculation rate were
investigated. The results were evaluated in order to provide better information
about the benefits of full air recirculation usage in HPD systems in regards to the
other similar dryer configurations.

ture (T) and drying air velocity (w) during the drying

In most of industrial drying processes the maintenance of  process, the control of the drying agent relative humidity
drying agent thermo physical properties is of crucial impor- (RH) is more difficult, especially if the drying process
tance. Unlike the maintenance of the drying agent tempera- requires low values of T along with the higher values of RH.

Journal of Food Process Engineering 2017; 40: e12386; © 2016 Wiley Periodicals, Inc. 10f9
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The paper presents results of an experimental investigation of convective drying of apples
“var. |dared,” potatoes “var. Désirée” and bananas “var. Grand Nein,” in full recirculation
laboratory-scale dryer. The experiments were conducted with cube-shaped apple samples

(side length 10 and 13 mm), potato chips (slice thickness 2 and 3 mm) and banana

cylinders (slice thickness 6 and 7 mm), without pre-treatment. The drying experiment was
conducted at fully controlled air temperature (35-45-55°C), relative humidity (10-20-30%)
and air velocity (1-1.5-2 m/s). Results are discussed through their comparison with other
heat pump drying system scenarios in order to find the most efficient one. The efficiency of
the heat pump drying (HPD) system was analyzed using the several indicators: specific
moisture extraction rate (SMER), specific energy consumption (SEC), heat pump dryer

efficiency (HPDE) and moisture extraction rate (MER). The average values of the full air

recirculation HPD system efficiency indicators were obtained in range: SMER = 0.030—
1.317 kg/lkWh, SMER = 0.047-0.651 kg/lkWh, SEC = 0.211-9.358 MJ/kg, HPDE = 0.426—
20.7 MJ/kg and MER = 1.362-17.194 kWh/kg. The results were evaluated in order to
provide better information about the benefits of full air recirculation usage in HPD systems
in regards to the other similar dryer configurations. Practical Applications: This study uses
full air recirculation to provide better control of the main drying parameters and to minimize
impact of the surroundings. The novelty of this study lies in the fact that RH of the drying air
was precisely controlled during all experiments. The evaluation of the relevance of full air
recirculation HPD system is rare in literature and therefore the present study is directed
toward quantification of influence of HPD system configuration on drying process efficiency.
Dependence of several energy efficiency indicators of HPD system performance: SMER,
SEC, HPDE and MER on HPD system air recirculation rate were investigated. The results
were evaluated in order to provide better information about the benefits of full air
recirculation usage in HPD systems in regards to the other similar dryer configurations.
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This study deals with the manufacturing process of compost production, followed by the release of large amounts
of heat. The wheat straw and manure of broilers were the basic components of the raw mixture, monitored
during the 80 h period. The simplified assessment method was developed along with suitable mathematical
model. The potential for recovery of the heat released to the surroundings was evaluated indirectly based on
compost temperature measurements during the one full production cycle. Temperature-time mathematical
model was developed and used as time indicator for the analysis of distribution of energy that was generated in
exothermic processes. The emissions of N (< 1% dry basis) and C through CO2 (~ 3% dry basis) was neglected in
mass balances. During composting treatment material temperatures were in range 80 + 2 °C, making it a
reliable heat source of constant temperature. The amount of total generated heat during the 80 h time period was
calculated to be 1325 kJ-10°, of which 76.4% was released to surroundings. The specific value of generated heat
was 1.32kJ g~ ! of raw mixture, of which 1.01 kJ g~' was available for recovery. The results pointed to the

Keywords:
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Compost
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existence of significant amounts of released energy available for recovering.

1. Introduction

According to the European Union (EU) targets for 2020, at least
20% of the energy need in EU must come from renewable energy. The
energy content of waste and sustainability of industrial and agricultural
processes will be in focus in 21st century (Brebbia,
Magaril, & Khodorovsky, 2014). The development of energy recovering
technologies became highly desirable (Stehlik, 2009), especially in
agricultural production (Shu, Zhang, Chang, Wang, & Zhang, 2015).
The modern agricultural production is energy challenging and in recent
years increasingly relies on use of the different forms of renewable
energies (Esen & Yuksel, 2013) and wastewater heat recovery potentials
(Kretschmer, Simperler, & Ertl, 2016).

Composting of solid poultry manure, by creating mixture of secre-
tions and wheat straws, significantly simplifies the care of manure and
represents an efficient solution for various manure problems.
Composting is the process of creating a nutritionally and ecologically
organic fertilizer, with the release of large amounts of heat (Boniecki
et al., 2013). The final product of the composting can be a substrate for
the seed culture of the mycelium in the production of mushrooms.
(Burton & Turner, 2003). In this case, wheat straw and manure of
broilers are the basic components of the raw compost mixture. The
quantity of straw used for the composting process affects the ratio of

* Corresponding author.
E-mail address: ivan@agrif.bg.ac.rs (I. Zlatanovic).

http://dx.doi.org/10.1016/j.scs.2017.03.028

C:N (carbon: nitrogen ratio) (Petric, Sestan, & Sestan, 2009a). This ratio
should be in the range of 18:1 to 20:1. The total dry matter content
depends on the amount of the straw in mixture, whose content can go
up to 40% (Radivojevic¢ et al., 2012). Composting is based on the
aerobic treatment of the mixture. The aerobic microorganisms (thermo-
piles) cause turbulent exothermic reactions and increment in tempera-
ture of compost during the organic matter decomposition. During the
mechanical treatment in the open air, the maximum achieved compost
temperature is in the range 75-85 °C (Ahn, Richardb, & Choi, 2007;
Chroni, Kyriacou, Georgaki, & Manios, 2009).

The recycling of used compost can be done in many different ways.
The building materials insulation properties can be improved by
recycling and adding the used compost in to the material (Velasco,
Ortiz, Giro, Castelld, & Velasco, 2014). Also, compost can be used as
substitution for common solid fuels through fluidized-bed combustion
of spent compost (Finney, Ryu, Sharifi, & Swithenbank, 2009) or
pelletisation of spent compost (Ryu, Finney, Sharifi, & Swithenbank,
2008). The high temperature compost material has features of the
steady-state energy source that can be used for heat energy production.
The possibilities of recovering the heat ejected with the exhaust air
arising from the aerobic conversion of organic waste (Di Maria,
Micale, & Sordi, 2014a, 2014b) as well as use of the power plant for
waste heat recovery in stationary applications (Cipollone, Bianchi, Di

Received 22 December 2016; Received in revised form 2 March 2017; Accepted 30 March 2017

Available online 05 April 2017
2210-6707/ © 2017 Elsevier Ltd. All rights reserved.
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HIGHLIGHTS

» An experiment for low-temperature convective drying of apple cubes is conducted.

» A convective laboratory scale dryer with full air recirculation is built.

» The experiments are in ranges: 35—55 °C, 10—30% RH, 1—2 m/s, cube size 10 and 13 mm.
» The analysis of the results enabled derivation of drying parameters correlations.
» Different combinations of drying parameters can produce similar drying effects.
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The paper presents results of an experimental investigation of convective drying of Idared apple in full
recirculation laboratory scale dryer. The experiments were conducted with cube-shaped apple samples
(side length 10 and 13 mm), without pre-treatment. The parameters of air stream over the tray with
samples were fully controlled and adjusted in several sets of experiments, while always remaining in
the following ranges: temperature 35—55 °C, relative humidity 10—30%, velocity 1—2 m/s. The drying
kinetics of the apple samples was recorded, the results were analyzed and compared to the existing
drying models. The analysis of the experimental results enabled derivation of correlations between
drying parameters in a form k = f{T,RH), within Henderson & Pabis drying model MR = aexp(—kz), as well
as the calculation of effective moisture diffusivity during the process.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Wide ranges of laboratory scale dryer equipment, which have
great similarity to UOP-8 model (tray dryer, Armfield UK) were used
in different fruit drying experiments. The uses of previously men-
tioned UOP-8 model in their studies were reported by the authors
[1] and [2]. Depending on the particular experiment issues only
minor modifications of this type of dryer can be noted. For example,
in experiment [3] with temperature monitoring and experiment [4]
with temperature and weight monitoring, the dryers are placed
in vertical position. The tunnel dryer used in the apple drying
experiments [5] was additionally equipped with plastic tubes
for air stream routing. In experimental setup [6] the dryer was
microwave-assisted and in Ref. [7] dryer was assisted with com-
ponents for infrared drying, but all other components remained the
same. Similar approach was retained in laboratory dryer [8] and

* Corresponding author. Tel.: +381 63 401611; fax: +381 11 3169909.
E-mail addresses: ivan@agrif.bg.ac.rs, ivan.zlatanovic@gmail.com (I. Zlatanovic).

1359-4311/$ — see front matter © 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.applthermaleng.2013.01.012

cabinet dryer used in Ref. [9] that have the same principle of
operation but different arrangement of internal components.
Experimental measurements [10] and [11] are conducted on home-
made dryers with identical arrangement of components like in
UOP-8 dryer model. Experiments were usually conducted with
possibility of drying air temperature and velocity variation, but
mainly without drying air relative humidity (RH) variation. These
types of installations usually use ambient air as hot drying air that
has been previously heated with electric heaters. Drying air RH only
depends on initial temperature and humidity values of ambient air
and it is not often considered as important drying parameter [12].
The exception is made with experiments conducted on heat pump
supported convective dryers that have the technical ability to
control and vary drying air RH values by operating with full or
partial air recirculation. According to Ref. [13] heat pump con-
denser and evaporator are often sufficient components to perform
the drying process. Better control of drying parameters could be
achieved in systems with additional components [14] like electric
air heaters and systems with partial air recirculation [15]. Only few
authors consider drying air RH as important drying parameter,
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The paper presents results of an experimental investigation of convective drying of
Idared apple in full recirculation laboratory scale dryer. The experiments were
conducted with cube-shaped apple samples (side length 10 and 13 mm), without pre-
treatment. The parameters of air stream over the tray with samples were fully
controlled and adjusted in several sets of experiments, while always remaining in
the following ranges: temperature 35-55 °C, relative humidity 10-30%, velocity 1—

2 m/s. The drying kinetics of the apple samples was recorded, the results were
analyzed and compared to the existing drying models. The analysis of the
experimental results enabled derivation of correlations between drying parameters in
aform k = f ( T,RH), within Henderson & Pabis drying model MR = a exp(- k1), as
well as the calculation of effective moisture diffusivity during the process.
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This paper examines the problem of achieving desuperheating through liquid injection in two-staged
refrigeration systems based on screw compressors. The oil cooling process by refrigerant injection is
also included. The basic thermodynamic principles of desuperheating and compressor cooling as well as
short comparison with traditional method with a thermosyphon system have also been presented.
Finally, the collected data referring to a big refrigeration plant are analyzed in the paper. Specific
ammonia system concept applied in this refrigeration plant has demonstrated its advantages and

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

For large differences between evaporation and condensation
temperatures, the multi-stage compression with desuperheating is
being used as the most efficient measure for refrigeration cycle
improvement. According to [1,2] internal desuperheating can be
achieved by:

e Injecting superheated vapor from the low-stage compressor
discharge line into the intercooler at inter-stage (middle)
pressure;

e Mixing superheated vapor from the low-stage compressor
discharge line with some other lower temperature vapor
(saturated or superheated) at inter-stage pressure;

e Injecting throttled liquid from the condenser or sub cooled
liquid into superheated vapor of the low-stage compressor
discharge line at inter-stage pressure.

Abbreviations: LPC, low pressure compressor; HPC, high pressure compressor;
COP, coefficient of performance; TEV, thermo expansion valve; EM, electric motor
drive; SCADA, supervisory control and data acquisition; ISAC, integrated standard
automation concept.

* Corresponding author. Tel.: +381 63 401611; fax: +381 11 3169909.

E-mail address: ivan@agrif.bg.ac.rs (I. Zlatanovic).

1359-4311/$ — see front matter © 2012 Elsevier Ltd. All rights reserved.
doi:10.1016/j.applthermaleng.2012.02.023

Different approaches are used to deal with the problem of
vapor-compression process optimization. According to Ref. [3] the
optimum inter-stage pressure is very close to the saturation pres-
sure corresponding to the arithmetic mean of the refrigerant
condensation and evaporation temperatures and in the actual cycle
maximum COP occurs at lower inter-stage temperature than in the
ideal cycle. The inter-stage pressure is always higher when any of
the intermediate systems are used than when they are not used [4].
Several works were carried out to optimize vapor-compression
refrigeration systems with design and adequate rating [5], with
process modeling [6,7] or exergy-method analysis [8]. Desu-
perheating could be achieved as “internal” process with heat
recuperation or liquid injection within the same installation using
existing refrigerant [9]. Active compressor cooling improves the
system COP and the compression power of the system can be
reduced by up to about 16% [10]. A similar study for heat pump
systems was presented by Feng [11]. According to Refs. [12,13] this
concept is highly effective from the heat transfer point of view.
Many researchers deal with the problem of investigating influence
of liquid injection on other system components performances like
on condenser and compressor [14], compressor discharge
temperature [15,16], vapor-compression process modeling [17—21],
or oil composition used in compression refrigeration systems [22].
The oil cooling with liquid injection has direct influence on the
compressor cooling capacity reduction. This reduction will be
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Energy saving estimation model (ESEM) use normal distribution (Gaussian) probability theory to predict
potential savings for previously determined system improvements. Those improvements are low/high
costinvestments based on data gathered during one year monitoring of typical hypermarket facility HVAC
system. The consumption of electrical energy and natural gas has been monitored and system segments
with largest amount of energy consumption have been marked. Gathered data pointed out to fan units as
the biggest energy consumers and suggested that system energy-saving improvement must be focused
on fans energy consumption control. This paper deals with ESEM inputs and outputs in order to provide
correct financial estimation of specific investment.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Atypical hypermarketisacomplex multilevel facility that unites
sale areas, restaurants, supermarkets, shops, cafes, toilets, stor-
age areas, large halls, atriums, etc. under the same roof in order
to provide consumers with all necessary services at one place.
Providing necessary comfort for consumers and storage condi-
tions for different merchandise requires large HVAC systems and
large amounts of energy and that puts hypermarkets at the very
top of energy consumption commercial buildings scale list [1,2].
Different approaches are used to reduce HVAC systems energy con-
sumption by: achieving certain amount of energy recovery [3,4],
applying different concepts of control strategy [5-7], perform-
ing dynamic simulations of various building energy management
scenarios [8-10], helping with decision-making criterion for new
design objects [11]. Several works were carried out to show how
performances of such systems can be upgraded with energy con-
servation subsystems [12] or VAV components implementation
[13-15]. How can we predict final effects of our system upgrade,
especially for such large systems? Many researchers deal with
a problem of energy saving estimation [16] using different fac-
tors and algorithms for problem modeling like using previously
processed weather data for system load generation [17] or statisti-
cal data about past system behavior [18], performing systematic
parameter analysis of all subsystems [19-21] or only specific

Abbreviations: HVAC, heating ventilation and air conditioning; ESEM, energy
saving estimation model; VAV, variable air volume.
* Corresponding author. Tel.: +381 63 401611; fax: +381 11 3169909.
E-mail address: ivan@agrif.bg.ac.rs (I. Zlatanovi¢).

0378-7788/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.enbuild.2011.08.035

subsystem [22], or using probability theory [23,24]. However, what
particularly drew our attention is the fact that there is no simple
method to estimate final optimization results.

2. Energy consumption monitoring

In last ten years, the expansion of large trade centers, hypermar-
kets, shopping malls, etc. in the Republic of Serbia is notable. They
are giant energy consumers. Analyzing these facilities by criteria of
used fuel types, domination of electrical energy in cooling systems
and natural gas in heating systems is obvious. One of these facilities
[25] has been monitored in one year period and energy consump-
tion (kWh of electrical energy and Nm? of natural gas) of each
HVAC system appliance have been recorded on a daily basis and
summed up for one month period according to the following cri-
teria: number of sunny/cloudy days, average outside temperature
and average relative humidity on sunny/cloudy days. Appliances
(Table 1) energy consumption within all 8 HVAC systems (Fig. 1)
in hypermarket facility were monitored and all system operating
expenses for one year period were determined (Table 2).

3. Energy saving estimation model

Energy saving estimation model (ESEM) (Fig. 2) is based on
the idea to provide fast information about preferred energy saving
measure and its cost-effectiveness.

ESEM is statistical simulation and emulation of system load,
based on data gathered in system monitoring process combined
with normal distribution (Gaussian) function implementation,
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OIOBPEH 1 OBJABJBEH ITPAKTUKYVYM
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yulfieHninag o Ipyre) gactania) mrreparypi (Op, 830/BC-2 on 13.06,2008, romme), Onbop
wmouyrakeaey  genstdoeT Homonpespeasor dasymreta nma VI ceamdon, oxpmano]
19102017, 1oanbe, 1oH e o je

ONIAYEKY
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CA 3BHPEKOM 3ATIATAKA H3 TEPMOMWHAMHEE U TEPMOTEXHHEE, unje je
ayTop ap Mean 3natancawh, k8o Ipeo HigdiLe.

1 TMpawrurym he KOPHCTRTH CTyes i HAINCT DAKVITETE o OCTEIH JARITePeCOnANN 4
OEY OOTACT.

M Hanaeaq je Yuueepanrer v Beorpany - [omonpwepessn HaksaTer.
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¥Yuupepinrer ¥ Beorpaoy
IMomonpuepeinu fakvirrer
Marvm; 15122017,
Epaj: 428/7
Ha ocnony Oaayxe Capera Darynrera Op. 34/11-6 o 30.11.2017. rooane, mexaH naHa
01122017, roamHe, A0HODH:

PEIIEHE
o tfipaosamy Komucuje sa peaossn roqi ik MOMHS OCHOBNHX CPICTIRE H CHTHOT
HHHH‘EHH.FH.

1 Hmenyjy ce crejiehn 4aaionl KoMHCHje:

A Ap Bean Jnamaroanft MPCAGCIHHE KOMHGH]S
2. Adp Kocma Danzopesud “JEH
F. Corasurea Kogawesudi LAH

M Koswmcdja w3 mauke I novehe cp nonmMcoM OCHOBHRX CPEOCTABA W CHTHIN HHBEHTEPE
Hucmumyma 3a nosonpuspediy mexnusy, gana (11220007, roqpne. Tlonue fe saspuiami 1o
31122007, (oawne. maKoll wera he moctasdre waselitaj o nomEcy HajkacHuje ae 15002018,
TOHTE.
I Komucwia 3a genne Tpeba npe novetka noiisca 13 CAUHHH N1aH pana no kose he spudTe
NanHe,
IV ¥ coou pagy mana ms tause T osor Pewena Qy#na oy 33 oo npriprasa)y:

1) Tperuanikn 0 HAYEMHMA H POKOBHVE crporofesa NONHeE HMOBHHE W ofassa Ha

Momonpiopennoy  gagyrmery w Oeaearow sodpy  [lomonpuepeanar  akyaTeTa

"Panvpnosan’;

2 TpapHaHEKa 0 OVUSTCKDM PEHYHOROICTEY,

FILUmpapHnea, HOMEHKIETYPA AT

PO rmx NPOTIECA KOJAMA CC PEFYAMLIY 1o HCHE PATRE.
V' 34 ppede BPIISHA NOTHACA YAAHOBHME TTOTHTHE HDMH-:-HJ'I: PR HELGHRAH SRPATE. Kad 04 co
HAASSE HA Pajiy HA CROM PAIHOM MECTY,
VI Opo Petrene co 30CTARKEL ¥ 1HCaH] (popi:

11 Tpenceanuky Ligarpaine nomacAe KoM ucHjE;

2y Coum nuukma w ravke [ onor Peweiba;

3) Coyn 30 Npantie, KAIPOBCKS W OTIITE NOCI0RE;

4) Cnyx0n 3a UASHCHICKS W PAYYHOROAC TREHS NTOCTOBE;

51 Apxuan, _

_"-,f['ﬂ-: WH

Hpod. ap Muamna Herpornh




Yunsepsarer ¥ Beorpaty
THLBOTIPHBPEIHH GAKYITET
bpoj: 42441

Harw: 12.12.2017, ronane

beorpoi — 3emyH

Ha ocniony d9aana 29 cran |, tamxa 2. Craryre Tlvsonpaspeasor $asynTeTa, Jesas
Jgaua 12122017, rogune gomocH

Oaonyvky
o gpopmupany Pagne rpyne sa npomounjy Momonpaspeasor gaxyiarera

1 OBEPASYIE CE Paawa rpyna sa nposousjy [lomonprepemaor fakyvimera (7 1ames
TereTy: Pamnma rpyna).

I Pajina rpymma Hva sagzatak ga casmun [iay nposomuje daxyTrera, H3pagy npesextuimie
PaKyITeTdE, NPOMOTHEHR METCPHIAT B HIPEIH TPOLIKOEHME NpoMonnje v cknagy ca Llmanon.

| 130 OpoMOLHR § TPOMEGEHRE TPOMOLIH|E oao0pana TekaH.

Uposmonrja ce copomoms noj choragon: Agri COOL ture,

I Pyeonouminan Pagee tpyme je mpod. up [yviosw Pazwesojesmh, npogexam za mactasy.
Koopauaamp Puaise rpyne je op Karapusa [sawxah, capamsg 3a MelyviapoIny
CAPATIRY.
3a wianone Panue rpyne udenyjy oo

| upadl. np Bophe Mopascsrh — HierwrryT 3a parsperso 8 nOBPTapCTRo;

2. npadp. ap Kespro Homejanossh — MocTeTY T 38 paraperse 1 NoBPTAPCTEO;

3. Hematbn Ipuinh qumon me,, capamisg y sacmey - Huoruryr 3a patapetso B mospraperso;
4. awi. ap boban Bophesah - HacteTyT 3a xoprakyrrypy;

.t ip 3epaia Bacuh Pasrossh — Hiunctatyr sa xoprusyimypy:

6. aon, ap Mapee Crassosnh — HectaryT sa soorexHury;

Tonon, ap Miaden Hoooeay — HuretTyT 223 nootexmiky,

8. act. gap Adparan Cranojesnhh — HHCTHTYT 538 sooTexnHiEy:

9, mpody. ap Meama Bugo — Macoaryyr 1a gemodeammmey;

10, mow. mp Heman Tamaim — HECTHTYT 52 hiroMeTHITHEY,

L. Mapnja Camorossh aunn. mos, capamaik v Hacrarn — HecTerr sa derose tHmEmy;
| 2. npep. iip Bisoro Jlanceah - HeeteryT 32 sesunminre v meanopanuje;

L3 o, ap Mapuja hocwh — HeetaTyT 38 seMERIITE B MemaopaUpe;

14, acr. Hasap KagyBeposnh aamm #mE - HECTHTYT 34 36MBHUITE B MCHOPATH]E;

15, Anewca JTuors Jumn. HEE. CAPAIHIHME ¥ HAcTasH - MHCTHTYT 38 3eMBHITE #
HE‘J'I'I-IT!IPHIIHJI:;



16, gou. mp Hpas Iraranonpnh - MACTHTYT 30 niukolipHBPEIITY TEXHNKY:

17, oo ap Kocra Umsrepsjesah — MrcweyT 2a noLONPHEPCAHY TEXHIKY!
| 8. ap Camsa lecmotosnh — HAcTHTYT 32 r:;:uc:»:]:rmﬁl.l-w TEXHUMOTH]Y!
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22, Cama Jiasms, cTvIenT TpoaskaE;

23, Mywanka Nonoesh, cTyacHT;
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Ynamosn Paaae rpyie 01 oprasisaiuoHax [eTHIATE HCTHTYTH S1VIRETTH CY 38 NPy
pEICHTRNMjE Npesentauaja 1 yaemhe ¥ ipoMomHin,

Unanops Pazse rpyne wi pefia CIVICHATA 38Ty ReHN Cy 38 veemrhe ¥ TpomoLHii.

Yo Pagae rpyne ws O Ctpyasa coyste — CTVIEHTERS CHyH0A 21y el [€ 33 Janarhe
napopMatiia Gyivhas CTVIEITAMA BOsaHHM 20 JI0Mel nociosa Cryiientere COyaTE, @ unan
Pamme rpyne wy O Crpyana cmyowba — Coyieda 32 HEIARITEY ACAATHOCT 32 HIPALY | 1ITAMITAILE
IPOMOTHRHON MATEH AT

v OBa oUIYKR CTYVIA HA CHATY NAHOM JOHOMEILA.
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TEHNO-EKONOMSKA

ANALIZA UPROSCENIH TERMODINAMICKIH
METODA ODREDIVANJA VREMENA HLADEN]JA
NA PRIMERU TEHNOLOGIJE HLADEN]JA
JOGURTA U DVE FAZE

MARKO OKULIC, MARKD DZEGOWVIC | VAN TECHNO-ECONOMIC ANALYSIS
R e . :[".u_r SIMP E[r-ilr"'r_:- THERMODYNATNC

W VIOV el MR ve0a METHODS FOR COOLING TIME
DETERMINATION - AN EXAMPLE
OF TWO-PHASE YOGURT COOLING

TECHMNOLOGY




1. Uvod

Tohnologija konzoresana nomimica hadenjiem pradsiavlio
jedan od najbrie restuch sekdore preframbene indestnje i
tl'-ﬂ{h'-'im hranom, Konlimaalnl wipeh avalovag nsting ofy-
venja kvaliteta hrans zavisi veelko od efkasnosti vprave
ljanga nmwmmmm
niz meduscbno zandsnd | povezandh opemciie U procesy
proizvodnje, disiibecies, sklssEens | prodaje
nik | 2ameznuh prebrambienih proBvada Fm‘m-hr.lju I eearie
trola svake karke o "hizdnom anou” prEzvodeje hrane je
H]u&ﬂannhﬂhﬁmmllhm fimalnog pro-
izwoda [Coubombs, 2003} = slanovigha finansia
| ekonomiEnost, “hsdan leiec” rahtevs ne pemo Znadaj-
na ulagsnjs u reshiadni sslem, vet | u beaing Sruge alkdlv
nesti o onganfzacdf celokupnog procesa (Montanar, 2003)
Pre svega je nsophodng siad ulic promenljivesl cena i
trodkova u slekininom enargijom, rashiadnim
Auidima, rezepomiee delovieng | odriavanjem, all takode flk-
snih troSkova ko o oofedsiu o obio Bing. proratunakbe
godiZnje depreciecis rashiatnog sstems nakim od mato-
da promeiuna amodizacdonih olova (Sleinbar | Steln-
heart, 1974

e @, o
Ovaj rad predstasls Srbils ne slodenisiom takmbbeniu BR-2u
okviry Medunarodneg komgresa kisdenja, ICRITISE, koji =¢ od
16 do 22. avgusts ove godics odrlsve U [spanskom gradu Joko-
hami. Auteri rada su fsleval Marke Ddegovid, student Ddseka 23

tebning, decsst de lvas Dlatanewit [mentodl Ka-

tedra za tehniike pasie ne inaiiot 2 i
Marko QfulEc, studss! Ddesln = agroskonomijy Poljapriwad-
nog fakedets Univerpitets u Beagradu,

Sve ovo dirckino ulle na Wonaban Shod | irdvost prol-
Zvodnje. Stoga 8 veoma vaing pilkom kupoidne reshlad-
nog Uredaja [shlems) baall o wdu bvplisl, garanin ol
doshupnost rezonmih dedos, ks, ok
lo&ki uticaj rashladnog fiuida, kao i Solkowe ekaploatacijo
[Zanond | Zavanclis, 2017) Usdled povedane pabrecnie |o-
gura na trEiSt, kao i Zahievn U poghedy bezbar-
nasti | kvaliteta hrene, = ne saMD vaing kerika u
procesy provodngs. vt | U procesn distibiucge | snabde-
vanja krajnjeg potredada (eika 1) Droglm refima, hisdanjs
Ie proces: koji direlino usle § weits cenu finalnoeg proEvo-
da; jer pored togs #o dopriines procesu prolzvedn|o lenp,

Siika 1. Tipican bnac srabdevaniz v minkarsko) industd

Eiino wide i na njen kvaltet | bezbednost. Sve ove psobing
finalnog proiZveds ou bilghs poverans &a odrdanjam |onl
nosl potredada Sio se direking odradava | na prodt koji peo-
Eivodad oehvaruje [Tameme | Robinson, TB8E)

U ovom radu je anafiiians iefewlogia piprems jogista
FlafenEm u thed fage AnnSsenees e mshlsdnog prosesa
su dao komplaksna indusirisin proiovodnie § smediens sU
i tpecalizgsancn ciiokh o8 dnewnoss presaoom o neso-
ke hljada Mare mlieke. Dotra predvidan)s wemsha hlade-
rja je o veliloe wadnost Tato o direlkdno uhde na kEpacket
rashladriog sistemta, s wamimn tm i o Sodiove investirangs,

2. Matorijall | melode

Jogqurt e polucrsti ferranizanl el proizved, ek kon-
zZislentnost, ukus | mids jogurta mogy geografkl vardras od
regiona do regiony, osovnl Sasioid | profrvodnly s pr-
ifno alandordieovani (Chasdan, 2006 Vedna ndusbyki
proizvedonh joguria: kongli wavks miksn. Penomasno, oo-
fmédna obrandg i abrang misko & e mogy 52 ieode ao-
eiafiti Da ¥ s chahedo rarers joguetsah kebuns, oSosbing
sirpvog miska moraje B siove da e zadovolien sleded
unipd. mall broj bakteda; sdsuste antibiotks | Mainih he-
mikala; misko dobiieno beg mgsilise kolostrums i ide-
glih sbrukdurs; odsusiio ksnlersnscle bollerisfagema,
Mikroorgamami (starer Kulluie) o wednl progvosnil melo-
da su Kiuini urolnia formirana SpiEnog ukusa i leksture
jogurta {Lee | Lucsy, 2000)

2.1, Teknolesdn preirvodeie jogeria
Hiladeajam wdwn lazz
U ratu |e andlifrans prd aEs tehnoicgije proaadns jo-

uris o dve faze, Lz j8 mesio u oy prodcvodngs prika-
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Slika 7. Tohnolodka foma process prodrvodnge jogurta

Sveds misio a6 posls postures fitrache | separaoie (ndvs-
janje ma ke | obrpnd miskis] stendardioue redl posloonin
jt U spoecising opturmiunen poludamg Mul:#m_lla-ﬂﬁ-
paslenzuse u kontinuairem pisdasSm Ernenhvalima 1opio-
te 30 min na BS "C & 10 min ra 35 0. Ol lermichl iratmani
su neophodni rad postieana sterinan | povalinog okrubsngs
a3 raurvn) slarier kulurs, profeinsks girukiune |
pabsiania vinkoanoss | thshie joguna. Susbinost, kons:
sterncia | punocz s pokom posily U procesy bomogenira-
cija, Poale haderis homopehizovans evete na opimaing
tamperatun polinge 5= 53 dodavanjem staner kullura, Sme-
&8 88 potom odriava 4-6 sad na temperatyn od £ °C. Ova
iamparahea pogodule mewoiy miorooeganlsma,

Najintanzivnijl proces Hndenja se odvia iokem prva fadn
hledenja, neposiednn pasle dadesane stanes niras, Teh-
riciogija proizvodnje Isda rahievwa obaranje lomperadurs
20 431 °C ol 22 C o wemenkom petony od 1 am Glwmi
ufsznmi pargmetsr za poreiun kaoagisia S 5ema predcslae-
‘ILHIHMHHHE Talifrsancm vwsitsnu hladenia,
Tarmaomehanicks osobine w=rduba | joguns (labels 1) bitino
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G nd 11 hvan Ziatanovic <ivan.zlatanovic@gmail.com>

lIR Student project results

4 meszages

Dominique d'Agostino <d.dagostino@iifiir.org> Fri, Jul 3, 2015 &l 415 PM
To: "marko_okulic2Ti@hotmail.com™ <marko_okubc27@holmail.come
Ce: "Domanski, Piotr A. Dr." <piotr.domanski@nisl.gov>, "deresmi@EUnel.rs™ <deresmi@eunel.rs>, “kuriakj-
kawamura@mayekawa.co.jp” <kuniaki-kawamuma@mayekawa.co.jp>, "giovanm. cotalla@unud. it”
<giovanni.cortella@univd it>, “dawton@criech.co.uk” -trlmu'hﬂcrtem co.uk>, “vdree{iholmail. com”
<vdree@hotmail.com>, kagawa <kagawe@nda.ac.jp=, "philippe.lebrun@cem.ch® <philippe. lebrun@cem.ch>
“minskim@snu.ac.kr* <minskim@snuac kr=_ “thrayah@yahoo.fr* <thrayah@yahoo fr>, “ivaniagnif.bg.ac.ra”
<ivan@agrif.bg.ac.rs>, “felix_zieglen@iu-bern.de” <felix. ziegler@iu-berinde>, “gersld. cavaber@oemafroid. fr™
<gerald, cavalienfcemalirold fr>, “perfundg@encrgy kth.se™ <pedundgeneryy kth.se=

Dear Mr. Okulic,

On behalf of the Management Committee of the International Institute of Refrigeration (UR}), | am very
. pleased to tell you that you have heen selected as second place winner of the [IR Student Competition for
your work an: “Techno-Economic Study of Simplified Coaling Time Estimation Methods Applied on Two-

Phase Yogurt Manufacturing Technology”, which will be awarded at the 24* IR International Congress of
Refrigeration in Yokohama, in August 2015

&
-

Let me congratulate you on this distinction and tell you how pleased | am that your guality research
work which is to be recognized through this award.

As a reciplent of this prize you will receive:

o An lIR diploma naming you as the 2™ place recipient of the award
o A €500 chegue or bank transier

o Full free registration to the IR Congress.

You are also requested to present your work within the Congress technical program.

Could you please confirm that you will attend the congress?

couid you please provide me as soon as possible the details of your bank account.

Please complete the table below:




Co e W TR AN WE

L ' AL .
IR0INT YNOIL VINRLLYIW WllMY TOR VH IHIN VHMEIT XMV AONM A W ITIrVRIL VH VOULL YHOED YEOH Yirahou

fin sl

it LT i E : o 4 1 -;Enii%‘

P U 40 m gy ke v gy emnon ) exo essesid ‘ranandss S R L T L e TR L ——
Iﬁlinﬁ;!i_ £1 1 mivap 2wt 1 ey oe o qamsii ; 4 gy ey ™ BLm 1 Frssaiiien Mool
1 & vt s WAt e | fiﬁlflaﬁ! = o 1 TR 0L quldY s HIP i of b iy
fet el ey oo i ey ] A& Al 4 lehreny s y .;.W il £y o, 'dfmdendnd £ vacae kv skl
VU1 D Il St o oy iU gt smeiios alrifeds skt *ainegy | 1 M ) Y TE SO s iy on
e T LT - BT S e———" imnfrksao) 'R LR TR S=sarall <oy 1l AU ey b s i
Ile!!E!!EIE... LU T T — L ITT7 T T A R Al AT E!i§e§EE

AP Nt AHYVT £ QLW T MEIOI0

= Euii!iﬁhiﬂl:&%ia
L




Praceeding of selected papers of the The First International Students Scientific Conference
"MULTIDISCIPLINARY APPROACH TO CONTEMPORARY RESEARCH"
Belgrade, 25.-26. 11. 2017.

Publisher

Central Institute for Conservation, Belgrade

Terazije 26, 11000 Belgrade, Serbia

Scientific Association for the Development and Promotion of New Technologies
Partizanski put 165, 11230 Sopot, Serbia

Printed:

Central Institute for Conservation, Belgrade

Scientific Association for the Development and Promotion of New Technologies
Printed in Belgrade

Editors:
dr Sanja Petronic
dr Suzana Polic

Proceedings contains the paper presented in The First International Student Scientific
Conference "Multidisciplinary Approach 1o Contemporary Research®, held on 18-18th
Movember 2017. in Belgrade.

All papers are reviewed.

The authors only are responsible for the accuracy and contents of all published papers.

Copyright: © 2017 Central Institute for Conservation, Belgrade
Scientific Associalion for the Development and Promotion of New Technologies

ISBN 978-86-6179-056-0

All rights reserved. No part of the contents of this publication may be reproduced or
transmitted in any form or by any means without the written permission of the publisher.

Belgrade. 2017.




INFRARED-THERMOGRAPHY BASED THERMAL
ANALYSIS OF THE OLD VS. NEW TYPE OF THE
NON-RESIDENTIAL BUILDING CONSTRUCTION AT
THE IDENTICAL GEO-LOCATION AND
ORIENTATION

Marina Irina, Isidora Rilak, Ivan Zlatanovié
University of Belgrade - Faculty of Agriculiae, Serbia

& Cailae person Ivaniagr L acas

Abstract: TR T ebeafinfasy was iod 20 s et argder J!ruu'u'.'uﬁ' pratnci evnhew o diberann holsrfor of
it mei-residemnal daiffmes gerreciions of e same poo-ficasion ol enieniotor. Fecslne of Agnculinre
tUniversine of Boferade, Sorbioi homdprartery ofd amnd pew facilines wore mved as reswanoh obgecifes IRT
smeridafosy: stwod she differeaces i thermial beliavior of old and vew balding exvelopes. This ressdts sloss
Hrit stew sl e slighely veoevi saeelationr peoperties pad Ngher heat foes. The cadowlation resafts sborived
tivart tye spwvatic bewt fenr rase thrasgh the ol Tutdeling exvelupe was 6.76 Wam ), gl the spocetic &eetl flon voie
Hivasmgdy e newr brilding covrbape wis |5 08 el

Kev words: Infrared-thermography. buildings. materials. energy. efficiency.

1. INTRODUCTION

Infrarcd-thermography (IRT) provides not just an image. but the temperature data for cach
measurement point within the jimage [1, 2] IRT methodology application provides large
amounts of dua and allows many different ways of results interpretauon [ 3], In this research.
RT methodology [4] was used to provide uscful information regarding the two types ol
facade’s wall construction non-residential building constructions at identical geo-location. In
accordance with the gathersd IRT data and project documentation. butldings envelope thermal
behavior was analvzed in order o explore the benefits and faulis of cach construction approach
and to justify the chodee of used materials [5. 6], This rescarch was conducted derng the school
vear 2016/17 as a pant of a course of “Thermodynamics and Thermo-technics™ at the Instiute
of agricultural engincering. Faculty of Agriculture — University of Belgrade. Serbia

2. MATERIALS AND METHODS
Faculty of Agniculture (University of Belgrade) building (44°30°25.68™N; 20°24°437F) s
Tocated in Zemun municipality, of the Serbian capsal city Belgrade. It consists of two pans (old

and new building) which rely on onc anather (Fig.1). The old building was constructed during
the period 1927-1932 in the style of neoclassical architecture. Tn its purest form it 15 a style

£7
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11120 Beorpai EEOFpaa
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Kateapa 2a TepMoTexIHEY

Hpem{m‘: AHTAKOBARLS CHPHIHHER ¥ HACTHER

¥ ernany ca HOBHM 3+ INaHoM W NPOTPAMON M AHHEMHKOM OJLRH]ARE HacTHee 0y sunaiyiu ¥
obanp ontepeheme macTapmura Kareape 38 remolexHHRY yrasais ce porpeba B e H3spun
E.I.ﬂ'ﬂ.‘.'ﬂ.'{lBﬁH_-E‘jE‘ﬂl‘[D]’ Cﬂ_’pa_l'l}”-'l'l{ﬂ Hd IIE'.II:_!;I_"-J I:T_'|.' TII‘."“HII {10 HH.

Kateapa 3a Tepuorexnuky npeuidne A8 o8 53 0fPIHARATLE BesOH 03 MpedMeTa LIennH noJoeH
¥ 3IMCKOM comMectpy Wwkoicke 20072008, rogune anrasyje Mean 3natanossh, nunasan mims,

Hean 3narancssh je samocaed va Tossonprepeusos Jasyrery YHurepinrera v Beorpaiy v
IRAEY ACHCTEHTA OPHTPAEHHKS 58 YHC HEYSHE GUnci MEXaHiKD ¥ TepMOAMHIM KD (HIBOTH hedde
Ha TmpeodeTiMa TepMmojuHamugy, Texnonowke opepanmje 5 lloroncke smamyne H ODOCTPOjeEsa).
Qe tora, Wran 3Fnaraposuh je crvaent Tpehe rogpie JOKTOPCKHX CTyaMja Ha Katenpw 3a
TepMOTexHHEY, Ha Manmamekon daxyareTy Yausepigrera ¥ beorpazy.

Kasmnnar O GHe aNraEobaH Kao CIo/bHH capaiusy ca |73 paitor BpeMeHa.

Mpoih, ip Ppasn Koo

e BT

Iled Kateape 3a LepMoTexnixy

[pod. Ap Muaopar Munodtaaeanl
Mpoyiewan 3a Hactany



Yuupcpaurer v beorpaty
HOJBOMIPHUBPEIHH ®AKYIITET
Epoj: 12/253-1

Harva: 17, 120 2007, ropune
BEOI'PAJI-3EMYH

[1a ocHoBy [TpasMiHHKA O MaBAFY CALLEACHOUTH $4 PA] HACTARIMKA 0
capadHuia YHupepsnlerd ¥ beorpagy ¥ ApyIo] BHCOKDUIKOICKO] YCTAHORN
(" nacHuk Yuneepawrera v beorpany”, roguna XLIY, Op. 132, o 30, 140,
2006, roguue), Ouivie Hucrasno — payunor seha Towonpurpeanor da-
kyarera op. B30/1-18 og [3. 12, 2006, ronume, carnacwoctH Katenpe 3a Te-
xiaEe Hayre 1 HHCTHTY 1A 30 IOCLOnpHBPpSIY TEXNHKEY, faje ca

CATJACHOCT

Heany Jnaranosnhy, 1miun MHEECHCTCITY HPHIPERITAKY, 38 0Jp-
warawe Beadu 13 npeameta Llesun BOJOBR, ¥ IMMCKOM CEMECTPY IKOICKE
20072008, roapde, na Manmmackow dasyarery Yuwnepaurera y beorpany,
¥ OKBHPY JONYHCKO Paata, 1o 173 pannor npemesa,

AEKAH

fﬁ’? "‘L-r’ A ﬁi‘j{r’j{_ﬂ‘f{i—h

(IIpod. iﬁ Hebajuma Panepuh)

Oaavky gocraguiu: Meany 3naradosithy, auien. pas., Macramvry 3a
MULOMPHBPEHY TEXHAKY, (JIcibCHY 3a OIWTE, NPaBHe H KaJpOBCKe N0-
enose (2).
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IIpuior 7
Hp Uean J. 3naranosuh - BUBJIMOI'PAD®UIJA

Monorpadmuje, monorpadceke cryamje, TeMaTcku 300pHULN, JeKcnkorpadcke u kaprorpadcke
nyoaukanuje Mmehynapoanor 3Hadaja (M10)

MoHorpadcka cryanja/norinasibe v Kibu3d M 12 wiu pag v TeMaTckoM 300pHUKY Mel)yHapoaHOor
3Havaja (M14)

1. Zlatanovié, 1., Radojici¢, D., Topisirovi¢, G. Convective Drying of Potato Slices at Low-
Temperatures in Full Air Recirculation Dryer. Paper 6 in: Engineering Practices for
Agricultural Production and Water Conservation - An Interdisciplinary Approach. Part 2:
Agricultural Process Engineering. Series: Innovations in Agricultural and Biological
Engineering. Editors: Megh R Goyal, PhD, PE R. K. Sivanappan, PhD. In production. Pub
Date: Mar, 2017. Hard ISBN: 9781771884518. E-Book ISBN: 9781771884525. Apple
Academic Press. 2017.

2. Tomopouh, M., Ehum, O., 3aaranoBuh, MWU.. Tenrosoe u gomosorvmauueckoe
UCNONB308AHUE COJICHYEHOL dHep2ul 01 N0002Pesa 800bl U KOHOUYUOHUPOBAHUS 8030VXA 8
cneyuanvHot  OonvHuye Kypopma  “‘Pycamoa” 6 Cepbuu, BecTHUK oOTIeneHUs
CTPOUTEIILHBIX Hayk, Poccuiickas akaueMus apXHTEKTypbl M CTPOHMTEIBHBIX HayK,
[Tepuoanueckoe HayuHoe uzganue, Beimyck 12, ctp. 394-403, (ISBN 978-5-361-00066-1,
UDK 697), benropon, Poccus, 2008.

PagoBu 00jaB/LeHH YV HAVYHHUM YACOMUCHUMA MehVHAPOIHOT 3HAYAjA; HAVYHA KPUTHKA;
ypehuBame yaconuca (M20)

Pan v MehjyHapoiHOM yaconucy u3y3eTHux Bpeadoctu (M21a)

3. Zlatanovi¢, I., Komatina, M., Antonijevi¢, D.: Low-temperature convective drying of apple
cubes, Applied Thermal Engineering, 53(1), p.114-123, (ISSN 1359-4311),
doi:10.1016/j.applthermaleng.2013.01.012, 2013.

4. Zlatanovié, L., Rudonja, N.: Experimental Evaluation Of Desuperheating And Oil Cooling
Process Through Liquid Injection In Two-Staged Ammonia Refrigeration Systems With
Screw Compressors, Applied Thermal Engineering 40, p.210-215, (ISSN 1359-4311),
doi:10.1016/j.applthermaleng.2012.02.023, 2012.

5. Zlatanovi¢, L., Gligorevi¢, K., Ivanovi¢, S., Rudonja, N.: Energy-Saving Estimation Model
For Hypermarket HVAC Systems Applications, Energy and Buildings 43, p.3353-3359,
(ISSN 0378-7788), doi:10.1016/j.enbuild.2011.08.035, 2011.

Pax v ucrakayrom meljyHapoaaom yacormcy (M22)

6. Radojici¢, D., Radivojevi¢, D., Zlatanovié, 1., Gligorevi¢, K., Drazi¢, M., Paji¢, M.: The
Simplified Method for the Assessment of the Potential for Thermal Energy Recovery from
the Manufacturing Processes of Mushrooms Compost, Sustainable Cities and Society 32,
p.331-337, (ISSN 2210-6707), doi:10.1016/j.s¢s.2017.03.028, 2017.

7. Zlatanovi¢, 1., Komatina, M., Antonijevi¢, D.: Experimental investigation of the efficiency of
heat pump drying system with full air recirculation, Journal of Food Process Engineering,
40 (2), e12386, (ISSN 1745-4530), doi:10.1111/jfpe.12386, 2017.
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Pax v HanmmoHanmHOM yaconucy MehjyHapoaHor 3Hauaja (M24)

8. Zlatanovié, L., Paji¢, M., Ranci¢, D., Daji¢-Stevanovi¢, Z., Dudi¢, D.: Drying kinetics and
shrinkage analysis of Valeriana officinalis roots, FME Transactions, 45(1), doi:
10.5937/fmet1701142Z (ISSN 1451-2092), 2017.

30opuuny Mmehvyaapoaunx Hayuaux ckynosa (M30)

Caorniuresne ca Me)yHApOIHOT CKyIa raMnado v neanau (M33)

9. Marina, 1., Rilak, 1., Zlatanovié, L.: Infrared-thermography based thermal analysis of the old
vs. New type of the non-residential building construction at the identical geo-location and
orientation, The First International Student Scientific Conference "Multidisciplinary
Approach to Contemporary Research", Proceedings, p. 87-93, (ISBN 978-86-6179-056-0),
25.-26. November, Belgrade, 2017.

10. Milanovié, M., Komatina, M., Zlatanovié, L. : Technical review on properties, utilization and
drying of apple pomace, The 3rd International Symposium on Agricultural Engineering
ISAE-2017, Proceedings, pp. IV/9-18, (ISBN 978-86-7834-288-2), 20-21st October,
Belgrade, Serbia, 2017.

11. Zivkovi¢, M., Zari¢, V., Zlatanovié, 1., Drazi¢, M., Stanojevié, M.: Potential and limitations
of plum drying and sales: case of Osecina municipality, The 3rd International Symposium
on Agricultural Engineering ISAE-2017, Proceedings, pp. IV/41-46, (ISBN 978-86-7834-
288-2), 20-21st October, Belgrade, Serbia, 2017.

12. Okuli¢, M., Ozegovié, M., Zlatanovié, 1.: Techno-economic study of simplified cooling time
estimation methods applied on two-phase yogurt manufacturing technology, 46th
international congres and exibition on HVAC&R, Serbian Union of Mechanical and
Electrical Engineering (SMEITS), Proceedings, p. 177-184, (ISBN 978-86-81505-79-3), 2-
4. December, Beograd, 2015.

13. Petrovi¢ V.D., Zlatanovi¢, 1., Radojevi¢, L.R., Urosevi¢, M., Gligorevi¢, K., Kokanovic,
M.M.: Berry harvesting by pulsed air flow, The Second International Symposium on
Agricultural Engineering ISAE-2015, Proceedings, pp. 1/91-96, (ISBN 978-86-7834-232-
5), 9-10. October, Beograd, 2015.

cey e

exergy analysis of a dairy refrigeration heat recovery system performance, International
Conference on Energy Efficiency and Agricultural Engineering, Proceedings, pp. 33-39,
(ISSN 1311-9974), 17-18. May, Ruse, Bulgaria, 2013.

oy

15. Gligorevi¢, K., Oljaca, M., Ruzi¢i¢, L., Dimitrovski, Z., Zlatanovié, L.: Accidents with
tractors and agricultural machinery in public transport of republic of serbia without

provinces, XI International Symposium ,,Road accidents prevention 2012, Proceedings,
pp- 329-336, (ISBN 978-86-7892-412-5), 11-12. October, Novi Sad, 2012.

16. Oljaca, M., Gligorevi¢, K., Paji¢, M., Radoji¢i¢, D., Drazi¢, M., Zlatanovié, L.: Analysis of
modern concepts of machines and equipment for preparation and usage of biomass for heat
energy production in houses, 2™ International Conference on Agricultural Engineering -
Synergy in the Technical Development of Agriculture and Food Industry - “Synergy2011”,
CD Edition, (ISBN 978-963-269-249-4), 9-15. October, G6d6116, Hungary, 2011.



17. 3naranoBuh, WU.: [lpumena xonoenszayuone cyuiape ca NOMNYHOM peyupKyiayujom eazoyxa
¥V npoyecy KOH3epsayuje i1exosumoe u 3auunckoe oumsa, Ilpsa mel)ynaponna kondepenimja
0 3/IpaBOj, EKOJIONIKO] W OPraHCKoj Mpou3BOImH ,,Bioplanet book — healthy, green &
organic options*, Bioplanet Book, ctp. 195-200. (ISBN 978-86-913547-0-1), 30. Maj-2.
Jyn, 3narubop, 2010.

18. Zlatanovi¢, 1., Rudonja, N., Gligorevi¢, K.: HVAC system energy efficiency improvement
with variable frequency control for fans and pumps, 14. Symposium on Thermal Science
and Engineering of Serbia, Book of papers, pp. 95-100, (ISBN 978-86-80587-96-7), 13-16.
October, Sokobanja, 2009.

19. I'opuvanen, /., Pynowa, H., Komatuna, M., Auapejesuh, C., Kporme, J., 3n1atanosuh, HU.:
Kackaona eceomepmanna nymna — mexno-eKOHOMCKA AHAIU3A U eKoIowlku ymuyaj, 39.
MelhyHnaponau KoHrpec o rpejamy, xiahewy n kimMarm3anunu KI'X, 360pHuK pajoBa,
ctp. 140-146, (ISBN 978-86-81505-41-0), 3-5. leuembap, beorpam, 2008.

20. Todorovi¢, M., E¢im, O., Zlatanovié, L.: Building integrated PV water heating and air
conditioning in the special hospital of the SPA Rusanda, 2™ Palenc and the 28" AIVC
Conference, Book of proceedings, Vol.Il, pp.1042-1048, (ISBN 978-960-7646-02-4), 27-
29. September, Crete island, Greece, 2007.

21. Todorovi¢, M., Vasiljevi¢, Z.,, E¢im, O., Dimitrijevi¢, B., Zlatanovié, 1.: Energetic and
economical optimization of thermal and photovoltaic system of solar energy utilization in
special hospital of the spa, Scientific meeting on Renewable energy and future of its
application, Proceedings, pp. 123-134, (ISBN 978-86-7215-206-7), 4-5. October, Budva,
Montenegro, 2007.

22. Kocu, @., 3aaranoBuh, W.: Vuympawre mehyxnraherwe yopuseasarem npuzyuienoz
KOHOeH3ama y UHCmanayujama ca ujuanum xomnpecopuma, 38. MelhyHnapoaHu KoHIpec o
rpejamy, xinahemy n knmumatusanunu KI'X, 36opauk pamosa, ctp. 349-357, (ISBN 978-86-
81505-38-0), 5-7. leuembap, beorpan, 2007.

Caonireme ca Me)yHApOIHOT CKVIIa mTaMmiado v u3sony (M34)

23. Zlatanovi¢, 1., Radoji¢i¢, D., Radivojevi¢, D., Paji¢, M., Gligorevi¢, K., Drazi¢, M:
Technical review on the applications of ultrasound in agricultural systems, The 3rd
International Symposium on Agricultural Engineering ISAE-2017, Book of Abstracts
(Poster presentation 1-13), pp. IV/28, (ISBN 978-86-7834-288-2), 20-21st October,
Belgrade, Serbia, 2017.

24. Petrovi¢ V.D., Zlatanovié, 1., Radojevi¢, L.R., UroSevi¢, M., Gligorevi¢, K., Kokanovi¢,
M.M.: Berry harvesting by pulsed air flow, The Second International Symposium on
Agricultural Engineering ISAE-2015, Book of Abstracts (Poster presentation I-13), pp. 47,
(ISBN 978-86-7834-231-8) , 9-10. October, Beograd, 2015.

cene

L.: Effects of conservation soil tillage systems on yield of maize, winter wheat and
sunfloewr in srem region. The First International Symposium on Agricultural Engineering
(ISAE-2013), Book Of Abstracts, pp. 14, (ISBN 978-86-7834-186-1), 4-6. October 2013,
Belgrade—Zemun, Serbia, 2013.

26. Zlatanovié, 1, Kosi, F.: Decentralized indoor climate systems as cost-efficient solution for
ventilating, heating and cooling large spaces, 5™ International conference on Cold Climate
— Heating, Ventilating and air-conditioning, pp. 111, (ISBN 5-98267-020-0), 21-24. May,
Moscow, Russia, 2006.
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27. Zlatanovié, 1, Todorovi¢, M.: Alkali metal thermal to electric conversion (AMTEC) based
hybrid systems for autonomous energy supply, 5™ International conference on Cold Climate
— Heating, Ventilating and air-conditioning, pp. 138, (ISBN 5-98267-020-0), 21-24. May,
Moscow, Russia, 2006.

PajgoBu v yaconmucumMa HAIMOHAJHOr 3Ha4yaja (M50)

Pajx v BpXYHCKOM 4acoIIMcy HallMOHAJIHOT 3Hayaja (M51)

28. Paji¢, M., Paji¢, V., Ivanovié, S., Oljaca, M., Gligorevi¢, K., Radojic¢i¢, D., Drazi¢, M.,
Zlatanovié, 1.: Influence of harvester type and harvesting time on quality of harvested
chamomile, Journal of Agricultural Sciences, 61(2), pp. 201-213, (ISSN 1450-8109), 2016.

29. Oxynuh, M., Oxerosuh, M. 3maranoBuh, W.: Texuno-exonomcka awnanuza ynpowhenux
MePMOOUHAMUYKUX Memoda o00pehusarba 8pemena Xxialhera HaA npumepy MmexHoso2uje
xnahera joeypma y 0se gaze, Yaconmc KI'X - Knumaruzamuja, rpejame, xnaheme, 44(2),
ctp. 43-52, (ISSN 0350-1426), 2015. (M51, MHO 3a EE y 2014)

ceye

system for raw milk cooling with precooler and possibility for waste heat recovery through
sanitary water heating, Journal on Processing and energy in agriculture (PTEP), 18(5), pp.
200-203, (ISSN 1821-4487), 2014.

31. Paji¢, M., Drazi¢, M., Paji¢, V., Radojici¢, D., Gligorevi¢, K., Zlatanovié, 1., Oljaca M.:
Energetski aspekti koriséenja rezidbenih ostataka iz proizvodnje jabuke, Agroznanje,
15(1), pp. 105-114, (ISSN 0554-5579), doi: 10.7251/AGRSR1401105P, 2014. (M51, Rad u

medunarodnom ¢asopisu bez IF)

32. Aynuh, M., 3naranoBuh, W., I'muropesuh, K., VYpomesuh, T.: SOLAR: Cogmsep 3a
Quimpuparee, 006pady u BU3VeIU3AYUJY NPUKVI/LEHUX MemeopoNowKUX nooamaxd,
[TosmonpuBpenna texuuka, 39(4), crp. 51-61, (ISSN 0554-5587), 2014. (M51, MHO 3a EE y
2014)

33. Zivkovié, M., Urosevi¢, M., Oljaca. S.I., Oljaca M.V., Gligorevi¢, K., Zlatanovi¢, L.,
after pruning fruit and grape plantations in Republic of Serbia, The Journal ,,Agriculture
and Forestry”, 59(1), pp. 167-182, (ISSN 0554-5579), 2013. (M51, Rad u medunarodnom

gasopisu bez IF)

34. Tonopouh, M., BacumeBuh, 3., Ehum, O., dumurpujeBuh, b., 3naranosuh, H.:
Enepeemcxka u exomomcka onmumusayuja cucmema MONIOMHO2 U (DOMOHANOHCKOZS
Kopuwhersa cynuege enepeuje y cneyujainoj ooanuyu y oarvu Pycanoa, Yacomuc KI'X -
Knumatusanuyja, rpejame, xmnahemwe, 36(3), ctp. 43-52, (ISSN 0350-1426), 2007. (M51, MHO
3a EE y 2009)

35. E¢im, O., Zlatanovié, 1.: The air layer thickness influence on greenhouses membrane cover
heat transmission, Annals of the Faculty of Engineering Hunedoara, University
“Politechnica” Timisoara, Tome IV, Fascicole 3, pp.161-168, (ISSN 1584-2665),
http://annals.fih.upt.ro, Romania, 2006. (M51, Rad u medunarodnom &asopisu bez IF)

Pax v ucTakayToM HarmmoHagaHoM yaconucy (M52)

36. Pagojuunh, J., 3nmaranoBuh, U., Pagusojesuh, /1., [1ajuh, M., Ipaxxuh, M., ['nuropesuh, K.:
Heooumensuonannu mooden cmayuonapuoz npogohera moniome Kpo3 uepcmu 2osehu
Cmajrak y moky npoyeca komnocmuparea, TpakTopu u nmorouncke mammune, 20(2), ctp. 53-
59, (ISSN 0354-9496), 2015.
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45.

46.

47.

48.

49.
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3aaranoBuh, WU.: YVmuyaj paznuuumux cucmema obpade 3emmuuima Ha npurHoc KyKypysd,
Tpaxropu u noroucke mamune, 20(2), crp. 41-46, (ISSN 0354-9496), 2015.

. Apaxxuh, M., Muoaparosuh, P., Pagojuuuh, /1., 'muropesuh, K., I1ajuh, M., 3aaTanoBuh,

N.: Mexanuzoean Hauum npumeHne meunoe cmapmuoe hyopuea u Mwe208 ymuyaj y
npouseooru KyKypyza, Tpaktopu u moroHcke mammune, 20(2), ctp. 66-72, (ISSN 0354-
9496), 2015.

I'muropesuh, K., Ospaua, M., Ilajuh, M., 3naranoBuh, U., [paxuh, M., Pagojuuuh, /.:
Ilocneouye mnecpehe ca yuewhem mpakmopa u Opyeux MOOUTHUX NO/bONPUBPEOHUX
MAUWuHa y ycioeuma nomonpuspeone npouzeoorwe Cpouje 3a nepuod 0o 2005. oo 2010.
2ooune, TpakTopu u nmorouncke mammsue, 20(3/4), ctp. 21-27, (ISSN 0354-9496), 2015.

3aaranoBuh, WU.: [lpumena caepemenux mexuonocuja cyuiera y uHOyCmpuju npepaoe
xpane, llossonipuBpeana rexuuka, 37(4), ctp. 23-30, (ISSN 0554-5587), 2012.

3aaranosuh, W.: Tunosu, knacuguxayuja u cerexyuja cywapa y azpounoycmpuju,
[TossonpuBpenna texuuka, 37(2), crp. 1-13, (ISSN 0554-5587), 2012.

[Tajuh, M., dpaxuh, M., Panojunh, /I., Ilajuh, B., Pankosuh-Bacuh, 3., ['nuropesuh, K.,
3aaranoBuh, W.. Mexanuzosanu nocmynyu npunpeme u o06pade Komnocma oo
pe3uddenux ocmamaxa sohapcko-eunocpadapcke npoussoomwe, IlopbonpuBpeHa TEXHUKA,

36(4), ctp. 39-45, (ISSN 0554-5587), 2011.

3aaranosuh, U., Pynowa, H., I'muropesuh, K.: Ilpumerna monnomuux nymnu y cucmemuma
3a cyulere no/bonpuspeonux npouseooa, llosboripuBpenna texuuka, 36(2), crp. 77-85,
(ISSN 0554-5587), 2011.

3aaranosuh, U., I'muropesuh, K., Pagojuunh, /., Hpaxuh, M., Omaua, M., Ilymanosuh, 3.,
Mumosuh, M., Pynowa, H., Manuh, H.: Anamuza enepcemcke eguxacnocmu cywerba
CeMeHCKo2 KYKypy3a y 00paoHom yewmpy Hucmumyma 3a xykypys ‘“3emyn llowe* y
3emyny, IlosbonpuBpegHa TexHuKa, 36(2), ctp. 87-96, (ISSN 0554-5587), 2011.

Ospaua, M., I'muropesuh, K., Bykuh, b., Paguuesuh, b., 3naranosuh, U., flumutposcku, 3.,
Honenmek, M., Jeponuuh, P., Omaua, B.: Armepnamusnu nocon koo mewkux mpaxmopa
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5587), 2011.

3aaranoBuh, U., Pynowa, H., I'muropesuh, K.: Konoeuszayuona cywapa ca nomnynom
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I'muropesuh, K., Omaua, M., Epuerosuh, b., [lajuh, M., 3naranosuh, U., paxuh, M.,
JumutpoBcku, 3.: Moeyhnocm npumene nacepckoz cucmema YApaesarbd pPAoHUM

npoyecom YHUugep3aiHoz ckpenepckoe pasmwaua, IlosponpuBpeana Texuuka, 35(2), crp. 11-
18, (ISSN 0554-5587), 2010.

3aaranosuh, MW., T'muropesuh, K., Pymowa, H.. ®@pexgenmna pecynayuja paoa
6eHmMuUNAMoOpa U NyMnu Kao Mmepa noseharwa enepeemcke eguracHocmu cucmema
npouseoone xane mosa nunuha, Ilomonpuspenna texuuka, 34(3), crp. 125-132, (ISSN
0554-5587), 2009.

I'muropesuh, K., Ospaua, M., Bykuh, b., 3naranosuh, U., Panguuesuh, b., Tlajuh, M.,
Panojesuh, P., Ospaua, B., lumutpoBcku, 3.: Ilpumena can bus mpesxca na mpakmopuma u



paonum mawunama, IlosbonipuBpenna texuuka, 34(1), ctp. 115-121, (ISSN 0554-5587),
2009.

50. I'muropeBuh, K., 3aaranoBuh, WU., Omaua, M.: Texnuuxu cucmemu 3a KIuMamusayujy
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54. Oljaca V. M., Gligorevi¢, K., Paji¢, M., Zlatanovi¢, 1., Drazi¢, M., Radoji¢i¢, D., Markovi¢,
D., Simonovi¢, V., Markovi¢, 1., Boki¢, M., Dimitrovski, Z.: Application of drone in
agriculture, 18" Scientific conference ,,Current problems and tendecies in agricultural
engineering®, Proceedings, pp. 89-101, (ISBN 978-86-7834-262-2), 9.December, Belgrade,
2016.
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manure in systems of energy cogeneration on family farms, 18" Scientific conference
,»Current problems and tendecies in agricultural engineering®, Proceedings, pp. 152-162,
(ISBN 978-86-7834-262-2), 9.December, Belgrade, 2016.

56. Zivkovié, M., Urogevié¢, M., Komneni¢, V., Paji¢, M., Zlatanovié, 1.: Energy consumption
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(ISBN 978-86-7834-262-2), 9.December, Belgrade, 2016.

57. Drazi¢, M., Radojici¢, D., Gligorevi¢, K., Paji¢, M., Zlatanovi¢, 1., Dumanovié, Z.:
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