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НАСТАВИО НАУЧНОМ ВЕЋУ 

ФАКУЛТЕТ А ИНЖЕЊЕРСКИХ НАУКА У КРАГУЈЕВЦУ 
Предмет: Извештај Комисије за оцену писаног дела и усмену јавну одбрану докторске 

дисертације кандидата Драгана Цветковића, дипл. маш. инж. 

Одлуком Наставно-научног већа Факултета инжењерских наука Универзитета у 

Крагујевцу, број 01-1/475-7 од 19.02.2015 године именовани смо за чланове Комисије за 

оцену и одбрану докторске дисертације кандидата Драгана Цветковића, дипл. маш. инг. 

и теме докторске дисертације под насловом: 

"УНАПРЕЂЕЉЕ ЕНЕРГЕТСКО-ЕКСЕРГЕТСКЕ ЕФИКАСНОСТИ 
ПРИМЕНОМ ПАНЕЛНИХ СИСТЕМА ЗА ГРЕЈАЉЕ КУЋА СА НЕТО-НУЛТОМ 

ПОТРОШЉОМ ЕНЕРГИЈЕ" 

На основу увида у приложену докторску дисертацију и Извештаја о подобности 

кандидата и теме за докторску дисертацију, која је одобрена за израду одлуком 

Факултета инжењерских наука у Крагујевцу бр. 01-1/2269-8 од 20.09. 2012. године, а на 

основу Правилника о пријави, изради и одбрани докторске дисертације Универзитета у 

Крагујевцу, Комисија подноси Наставно-научном већу следећи 

ИЗВЕШТАЈ 
1. Значај и допринос докторске дисертације са становишта актуелног стања у 

одређеној научној области 

Докторска дисертациЈа кандидата Драгана Цветковића, диплоl\шраног 

машинског инжењера, под насловом "Унапређеље енергетско-ексергетске 

ефикасности применом панелних система за rрејање кућа са нето-нултом 
потрошњом енергије�', представља резултат научно-истраживачког рада кандидата у 

актуелној научној области која се односи на теоријско и експериментално испитиваље 

панелних система грејања. Са аспекта предмета истраЖивања и добијених резултата, . . 
ова дисертациЈа представља Јединствен научни рад. 

Кандидат је извршио критичку анализу и систематизацију постојећих знања, 

искустава и научних резултата компетентних истраживача из области истраживања ове 

докторске дисертације. На основу спроведене анализе предности и недостатака до сада 

коришћених пристуnа у овој области, метода и модела, кандидат је дефинисао предмет 

и циљ сопствених истраживања. 

Значај и допринос ове докторске дисертације везани су ислитивање могућности 

унапређења панел ннх система грејања са енергетско-ексергетскоr аспекта. Првобитно 

спреоведена нумеричка истражнвања довела су до развор новог концепта .,лодно

плафоriско·· грејаље. Лодно-плафонско грејање се путем нум ери чких метода показало 

као систеi\·1 са најбољиi\1 карактеристикаl\tD. у поређењу са птнатиl\t принципима 



rraHerrHor rpejaH>a (rro.n:Ho, 3H.IJ:HO H rrrraq:>oHcKo). HyMepH'IKHM HCTpa)I{H:BaH>H:Ma ce .IJ:OillJIO 

,[(0 rpaHH:'IHHX Bpe.[(HOCTH TpaHc4_:>opMa:QH:je IIpH:MapHe eHeprHje, HaKOH KOjHX IIaHeJIH11 

C11CTeMH: IIOBe3aHH: Ha reoTepMarrHy TOIIJIOTHY IIYMIIY TpOille MaThe eHeprHje Hero IIaHeJIH11 

C11CTeMH: IIOBe3aHH: Ha racHe KOTJIOBe. TaKolje, HyMep11'IK11M HCTpa)I<H:BalhH:Ma ce .[(OillJIO .[(0 

OIITH:MaJIHHX ,[(e6JhH:Ha TepMOH30JiaU:Hje KO.[( CaMH:X IIaHeJia, a H KO.[( Kyna KOje KOpHCTe 

rraHerrHe cH:cTeMa rpejaH>a. Y U:HJhY sepHq:>HKau;Hje HyMepwiKHX HCTpa)I{H:BaH>a crrpose.n:eHo 

je H eKCIIep11MeHTaJIHO HCIIHTH:BaH>e IIaHeJIHHX CHCTeMa y Jia6opaTOpHjCKHM YCJIOBH:Ma Ha 

TeCT MO,[(erry. TaKolje, y .[(H:CepTaU:HjH je pa3BH:jeH 11 MaTeMaTWIKH MO,[(eJI ,IIO.[(HO

IIJia4_:>oHCKOr" rraHerra. Ha ocHosy aHarrH3HpaHHX HYMepHqJ<HX H eKcrrepHMeHTaJIH11X 

pe3yJITaTa HCTpa)I{H:BaH>a, 3aKJhyqeHO je ,[(a IIOCTOjH orrpaB,[(aHOCT KOp11IllfleH>a rrpe.[(JIO)I{eHOr 

,rro.n:Ho-rrrraq:>oHCKor" rraHerra 3a rpejaH>e Kyha. TaKolje, ycrrocTaBJheHe cy perrau:Hje y U:HJhY 

yHarrpeljeH>a rrocTojehHx rraHeJIHHX C11CTeMa rpejaH>a. 

2. 0neH3 )1;3 je yp31}eH3 ,LJ;OKTopcK3 ,LJ;HcepT3U:Hj3 pe3yJIT3T opHrHH3JIHor H3yqHor 

p3,L1;3 K3H,LJ;H,ZJ;3T3 y o,LJ;rOB3p3jylioj H3yqHoj o6JI3CTH 

KoM11CHja cMaTpa .n:a .IJ:OKTopcKa .IJ:11CepTan:Hja KaH.[(H.IJ:aTa ,ll;paraHa L(seTKOBHha, 

.[(HIIJIOM11paHOr MalliH:HCKOr H:H)I(e!hepa, ITO.[( HaCJIOBOM ,YH3Dpel}elbe eHepreTCKO

eKcepreTCKe etfJHK3CHOCTH npHMeHOM D3HeJIHHX CHCTeM3 33 rpej31be Kyli3 C3 HeTO

HYJITOM noTpomlbOM eHeprHje", rrpe.n:cTaBJha pe3yrrTaT op11rHHarrHor HayqHor pa.n:a. 

06paljeHa TeMa je seoMa aKryerrHa 11 3Ha'IajHa 3a pa3Boj HaYKe y o6rracT11 HyMep111IKHX 11 

eKcrrepH:MeHTaJIHHX HCIIHTH:BaH>a IIaHeJIHHX C11CTeMa rpejaH>a. KaH.[(H,[(aT je TeMy o6pa.[(110 

Cry.[(H03HO H ,[(eTa.JhHO, KOpHCTehlf IIp11 TOMe TeOp11jCKe OCHOBe HayqHHX .[(HCU:HIIJIHHa 

perreBaHTHHX 3a osy rrpo6rreMaTHKy. KpHTH'IKH je aHaJIH311pao 11 spe.n:Hosao 6pojHe HayqHe 

pa.n:ose KOjH ce O.[(HOCe Ha rrpo6JieMaTHKY pa3MaTpaHy y OKBHpy OBe .[(H:CepTa:QH:je. 

0pHrHHaJIHOCT HayqHOr pa.n:a, HCTpa)I(HBaH>a H pe3yJITaTa OCTBapeHH:X y OKBHpy OBe 

.n:Hceprau:Hje orrre.n:a ce, H3Meljy ocTarror, y crre.n:ehHM eneMeHTHMa: 

• AHaJIH30M peJieBaHTHHX pa.[(OBa 113 06JiaCTH IIaHeJIHHX CHCTeMa rpejaH>a, 

KaH.[(H:.[(aT je 3aKJhyqHO .[(a He IIOCTOjH IIOpeljeH>e H3Meljy IIOCTOjehlfx BpCT11 

rraHeJIHor rpejaH>a. IIpso6Hmo crrpose.n:eHOM HYMepH'IKOM aHarrH30M HarrpaBHO 

je Meljyco6Ho rropeljeH>e mMeljy II03HaTnx rraHeJIHHX cH:cTeMa 11 .n:omao je .n:o 

HOBOr KOHU:eiiTa ,IIO.[(HO-IIJia4_:>oHCKO rpejaH>e", KOje Ce IIOKa3aJIO KaO rpejaH>e Ce 

Haj60JhHM KapaKTepHCTH:KaMa. Y HaCTaBKY HyMepH'IKHX HCTpa)I(HBaH>a Kp03 

IIOCTOjene IIaHeJIHe CHCTeM rpejaH>a H Kp03 HOBOpa3BH:jaHH: KOHU:eiiT ,IIO.[(HO

IIJia4_:>0HCKOr" rpejaH>a aHaJIH3HpaHH cy 11 .n:pym rrapaMeTpH. TaKo ce .IJ:OlliJIO .n:o 

OIITH:MaJIHHX .[(e6JhH:Ha TepMOH30Jia:QHje KO,[( CaMHX IIaHeJia, a H KO.[( Kyna KOje 

KOpHCTe rraHeJIHe CHCTeMe rpejaH>a. 0BO je Ba:)I{HO, jep rpeHyrHO Ba)l(efle 

.n:oMahe H esporrcKe peryrraTHBe HHCY y3eJie y o63Hp MexaHH3Me rrpeHoca 

TOIIJIOTe KOjH IIOCTOje KO.[( IIaHeJIHHX CHCTeMa rpejaH>a. TaKolje, y OKBHpy 

HyMepH'IKHX HCTpa)I(HBaH>a ypaljeHa je aHaJI113a TOIIJIOTHHX H3BOpa KO.[( 

rraHeJIHHX CHCTeMa, 11 .[(OillJIO Ce ,[(0 rpaHH:'IHHX Bpe.[(HOCTH Koe4_:>H:U:HjeHaTa 

TpaHcq:>opMau;Hje rrpHMapHe eHepmje. 

• Y OKBHpy OBe .[(H:CepTaU:Hje rrope.n: CIIpOBe,[(eHH:X HYMepH'IKHX HCIIHTHBaH>a 

CIIpOBe.[(eHO je 11 eKCIIep11MeHTaJIHO HCIIHTHBaH>a rraHeJIHHX CHCTeMa rpejaH>a. 

I1crrHTHBaH>e je crrpose.n:eHo y na6opaTopHjCKHM ycrroBH:Ma Ha TeeT Mo.n:erry. 

EKCIIepHMeHTaJIHO CIIpOBe.[(eHa HCII11THBaH>a cy IIOTBp.[(HJia HyMepH'IKH 

.[(06H:jeHe pe3yJITaTe, O.[(HOCHO ,[(a HOBOpa3B11jaHH: KOHU:eiiT ,IIO.[(HO

IIJia4_:>0HCKOr" rpejaH>a H:Ma Haj6o.Jhe KapaKTepHCTHKe. TaKolje, crrpose.n:eHo je 11 

MepeH>e TOIIJIOTHOr 4_:>rryKca IIaHeJIHHX CHCTeMa rpejaH>a. 
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• ITope,n: crrpose,n:eHHX HyMepHqKHX M eKcrrepHMeHTa.JIHHX HCTpa:>KHBaH:>a, y . . 
OKBHPY ose ,n:HcepTaUHJe, KaH,n:H,n:aT Je pa3BHO MaTeMaTHqKH Mo,n:en ,rro,n;Ho-
rrnaljloHcKor" rraHena. TaKolje, MaTe:rvmTHqKH Mo,n;en je CHMYJIHpaH y rrporpaMy 

MatLab M ,n:o6HjeHe CHMynaunje cy rroKa3a.Jie rro,n;y,n:apaH>e ca eKcrrepHMeHTa.JIHo 
,n:06HjeHHM pe3yJITaTHMa. 

3. llperJietJ: ocTBapemiX pe3yJITaTa pat~:a KaHtJ:HtJ:aTa y ot~:peljeuoj uayquoj o6JiaCTH 

,[(paraH l(seTKOBHh je poljeH 04. jyna 1983. ro,n:HHe y CMe,n:epesy. OcHoBHY IIIKony 
"EpaHHCJiaB HyiiiHh" 3aBpiiiHO 1998 ro,n:HHe y CMe,n:epesy. qeTBpTH cTerreH CTpyqHe crrpeMe, 
o6pa30BHOr rrpoljlHJia MaiiiHHCKH TeXHHqap, CTeKaO je y "TeXHHqKoj IIIKOJIM 11 y CMetJ;epesy, 

2002. rO,l(HHe. 

Ha cTy,n:Hje MaiiiHHCTBa yrrHcao ce IIIKOJicKe 2002/03 ro,n:., Ha MaiiiHHCKOM ljlaKynTery 
y Kpa.JheBy, Ha CMepy ,TOIIJIOTHa TeXHHKa H 3aiiiTHTa :>KHBOTHe cpe,n;HHe". Y HOBeM6py 2007 
ro,n;HHe 3aBpiiiasa cTy,n;Hje y poKy (5 ro,n:HHa) ca rrpoceqHoM oueHoM 8.40 ( ocaM H 40/1 00). 

,l(HrrnoMCKH pa,n; je pa,n;Ho H3 rrpe,n:MeTa KnHMaTH3aU:Mja, rpejaH:>e H xnaljeH:>e no,n; Ha3HBOM 
"I1pojeKTOBaH:>e CHCTeMa KJIHMaTH3aU:Hje IIOCJIOBHOr o6jeKTa" H o,n;6paHHO ra ca OU:eHOM 10 
(,n;eceT). 

Y ljle6pyapy 2008 ro,n:HHe ITO OCHOBY O,l(JIHqHo ypaljeHor ,l(HIIJIOMCKOr pa,n:a HarpaljeH je 
Harpa,n:oM 3a rrpoMOU:Hjy HaYKe y Cp6HjH a o,n: crpaHe Case3a HH:>KeH>epa H TexuHqapa 

Cp6Hje. 

O,n; 2008 ,n;o 2011. ro,n:HHe 6Ho je 3arrocneH y HH,l(yCTpHjH r,n:e je pa,n:Ho Ha rrocJIOBHMa 
npojeKTOBaH:>a M H3BOljeH:>a TepMOTeXHHqKHX, IIpOU:eCHHX M raCHHX HHCTa.Jiai.XHja. Ypa,l(HO je 
BeJIHKH 6poj rrpojeKaTa H3 OBHX 06JiaCTH H yqeCTBOBaO y H3BOljeiDy HCTHX. 

Ha ,n:oKTopcKe cTy,n:Hje yrrHcyje ce IIIKOJICKe 2008/2009. ro,n;HHe Ha MaiiiHHCKOM 
ljlaKyJITeTy y Kparyjesuy, o6nacT EHepreTHKa H rrpouecHa TeXHHKa, rro,n; MeHTopcTBOM rrpoljl. 
,n:p MHnopa,n:a EojHha, pe,n:. rrpoljl. O,n; 2011. ro,n;HHe 3anocneH je Ha <l>aKyJITeTy 

.UH:>KeH>epcKHx HaYKa y Kparyjesuy Kao Hcrpa:>KHsaq-capa,n;H.uK, a Kp03 aHra:>KoBaiDe Ha 
npojeKTY MHHHCTapCTBa 3a HaYKY H TeXHOJIOIIIKH pa3BOj Perry6JIHKe Cp6Hje rro,n: Ha3.UBOM 
,Mcrpa:>KHBaH:>e H pa3soj CprrcKe HeTO-HYJITe eHepreTcKe Kyhe" (TP-33015). AKTHBHO je 
H3BOLJ:HO HJIH H3BO,l(H ay,n;HTOpHe M Jia6opaTOpHjCKe Be:>K6e Ha MaTHqHOM ljlaKyJITery .H3 

cne,n:eh.ux rrpe,n:MeTa: TepMOLJ:HHaMHKa; rpejaiDe, KJI.UMaTH3ai.XHja H conapHa eHepmja; 
YpeljajH H rrocTpojeiDa 3a rpejaH>e H KJIHMaTH3au.ujy; ConapHa TeXHHKa; Mcrpa:>KHsaqm pa,n: 
y MaiiiHHCTsy; EneKrpoTexHHKa ca eneKTpOHHKOM M MaiiiHHCK.U MaTepMjarrH. 

Kao ayTop HJIH KoayTop o6jas.uo je 58 HayqHa pa,n;a (7 pa,n:osa y spxyHCKOM 
MeljYHapo,n:HoM qacorrHcy, 2 pa,n:a y MeljYHapo,n;HHM qacorrHCHMa, 3 pa,n; y so,n:eheM qacorrHcy 
HaUHOHa.JIHor 3Haqaja, 3 pa,n:a y qacorrHcy HaUHOHa.JIHor 3Haqaja, 42 caorriiiTeiDa Ha 

MeljYHapo,n:HHM CKYIIOBHMa IIITaMIIaHHX y UeJIHHH, yqeCTBOBaO je y pea.JIH3aU:HjH 1 
TeXHH~Or peiiieH:>a, M TO: 

Pat~: y spxyucKOM MeljyuapotJ:HOM 'laconucy [M21 ] 

1. Bojic Milorad, Miletic Marko, Malesevic Jovan, Djordjevic Slobodan, Cvetkovic 
Dragan, Influence of additional storey construction to space heating of a residential 

building, Energy and Buildings, (2012), Vol.54, pp. 511-518, ISSN 0378-7788, Doi 
10.1 016/j.enbuild.2012.02.056 
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2. Bojic Milorad, Djordjevic Slobodan, Malesevic Jovan, Miletic Marko, Cvetkovic 
Dragan, A simulation appraisal of a switch of district to electric heating due to 
increased heat efficiency in an office building, Energy and Buildings, (2012), Vol.50, 
pp. 324-330, ISSN 0378-7788, Doi 10.1 016/j.enbuild.2012.04.004 

3. Bojic Milorad, Djordjevic Slobodan, Stefanovic Andreja, Miletic Marko, Cvetkovic 
Dragan, Decreasing energy consumption in thermally non-insulated old house via 
refurbishment, Energy and Buildings, (2012), Vol.54, pp. 503-510, ISSN 0378-7788, 
Doi http://dx.doi.org/1 0.1 016/j.enbuild.2012.03.045 

4. Bojic Milorad, Cvetkovic Dragan, Miletic Marko, Malesevic Jovan, Boyer Harry, 
Energy, cost, and C02 emission comparison between radiant wall panel systems and 
radiator systems, Energy and Buildings, (2012), Vol.54, pp. 496-502, ISSN 0378-
7788, Doi http://dx.doi.org/10.1 016/j.enbuild.2012.04.024, 

5. Bojic Milorad, Cvetkovic Dragan, Marjanovic Vesna, Blagojevic Mirko, Djordjevic 
Zorica, Performances of Low Temperature Radiant Heating Systems, Energy and 
buildings, (2013), Vol.61, pp. 233-238, ISSN 0378-7788, Doi 
http://dx.doi.org/1 0.1 016/j.enbuild.2013.02.033 

6. Cvetkovic Dragan, Bojic Milorad, Optimization of thermal insulation of a house 
heated by using radiant panels, Energy and Buildings, (2014), Vol.85, pp. 329-336, 
ISSN 0378-7788, Doi 10.1016/j.enbuild.2014.09.043, 

7. Bojic Milorad, Cvetkovic Dragan, Bojic Ljubisa, Decreasing energy use and influence 
to environment by radiant panel heating using different energy sources, Applied 
Energy, (2015), Vol.138, pp. 404-413, ISSN 0306-2619, Doi 
http://dx.doi.org/1 0.1 016/j.apenergy.2014.1 0.063 

Pa,ll; y MeljyHapo,li;HOM qaconucy [M23] 

1. Bojic Milorad, Parvedy Alexander Patou, Miranville Frederic, Bigot Dimitri, 
Cvetkovic Dragan, Djordjevic Slobodan and Nikolic Danijela, Photovoltaic electricity 
production in a residential house on Reunion, Journal of Energy in Southern Africa, 
(2013), Vol.24, No.2, pp. 50-56, ISSN 1021-447x 

2. Cvetkovic Dragan, Susterstic V anja, Gordie Dusan, Bojic Mil orad, Stosic Srdjan, 
Perfomance of single-stage rotating biological contactor with supplemental aeration, 
Environmental Engineering and Management Journal, (2014), Vol.13, No.3, pp. 681-
688, ISSN 1582-9596 

CaonmTelhe ca MeljyHapo,li;HOr cKyna mTaMnaHo y u;eJIHHH [M33] 

1. Dragan Cvetkovic, Milorad Bojic, Poredenje panelnih sistema i radijatorskih sistema 
grejanja u pogledu potrosnje energije i ekonomije primene, 41. Medunarodni kongres 
o grej anju, hladenju i klimatizaciji, Beograd, 2010, 03 .Decembar.20 1 0, pp. 3 59-69, 
ISBN 978-86-81505-55-7 

2. Danijela Nikolic, Jasmina Skerlic, Marko Miletic, Dragan Cvetkovic i Milorad Bojic, 
Modelling of mechanical ventilation systems in buildings using energyplus software, 
42. International Congress on Heating, Refrigerating and Air- Conditioning, Beograd, 
2011,01.12, pp. 427-435, ISBN 978-86-81505-61-8 

3. Dragan Cvetkovic, Marko Miletic, Jasmina Skerlic, Danijela Nikolic, Milorad Bojic, 
Comparison of performance of low temperature panel heating systems, 42. 
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International Congress on Heating, Refrigerating and Air - Conditioning, Beograd, 
2011,01.12, pp. 335-345, ISBN 978-86-81505-61-8 

4. Dragan Cvetkovic, Milorad Bojic, Energy, Exergy, C02 Emission, and Economic 
Comparison Between Low Temperature Radiant Panel Systems and Radiator Systems, 
24th International Conference on Efficiency, Cost, Optimization, Simulation and 
Environmental Impact of Energy Systems (ECOS 2011), Novi Sad, 2011, July, 4-7, 
pp. 2137-2148, ISBN 978-86-6055-016-5 

5. Dragan Cvetkovic, Milorad Bojic, Novak Nikolic, Comparison of panel-heating 
systems and radiator-heating systems regarding energy consumption and economy, 
20th International conference: Building services and ambiental comfort, Timisoara, 
Romania, 2011, 7-8.APRIL, pp. 393-407, ISBN 1842-9491 

6. Jasmina Skerlic, Danijela Nikolic, Dragan Cvetkovic, Marko Miletic, Novak Nikolic, 
Modelling of natural ventilation systems in buildings using energyplus software, 42. 
International Congress on Heating, Refrigerating and Air - Conditioning, Beograd, 
2011, 01.12, pp. 418-426, ISBN 978-86-81505-61-8 

7. Novak Nikolic, Nebojisa Lukic, Dragan Cvetkovic, Determinig of the instantaneous 
irradiated are of the lower absorber surface of the double exposure flat-plate solar 
collector, International Conference Building services and ambiental comfort, 20-th 
Edition, Timisoara-Romania, 2011, 7-8.April, pp. 271-91, ISBN 1842-9491 

8. Danijela Nikolic , Milorad Bojic, Jasna Radulovic, Jasmina Skerlic, Dragan 
Cvetkovic, Heat recovery mechanical ventilation system and indoor air quality in 
buildings in energyplus environment, 43rd International congress & exhibition on 
heating, refrigeration and air conditioning, Belgrade, 2012, 6.December 2012, pp. 299-
308, ISBN 978-86-81505-64-9 

9. Danijela Nikolic, Milorad Bojic, Jasmina Skerlic, Jasna Radulovic, Dragan Cvetkovic, 
Estimating the indoor air quality in buildings with heat recovery mechanical 
ventilation systems, 6th International Quality Conference, Kragujevac, 2012, June 
08th 2012, pp. 809-816, ISBN 978- 86- 86663- 82- 5 

10. Dragan Cvetkovic, Milorad Bojic, Jasmina Skerlic, Danijela Nikolic, Marko Miletic, 
The impact of the timestep on the overhang lengths optimisation, 43rd International 
congress & exhibition on heating, refrigeration and air conditioning, Belgrade, 2012, 
6.12.2012, pp. 339-346, ISBN 978-86-81505-64-9 

11. Dragan Cvetkovic, Milorad Bojic, Marko Miletic, Danijela Nikolic, Jasmina Skerlic, 
Influence of the timestep on results of overhang optimization, 6th International 
Quality Conference, Kragujevac, 2012, June 08th 2012, pp. 511-516, ISBN 978- 86-
86663- 82- 5 

12. Jasmina Skerlic, Milorad Bojic, Danijela Nikolic, Dragan Cvetkovic, Jasna Radulovic, 
Optimal slope of a solar collector using particle swarm optimization algorithm, 43rd 
International congress & exhibition on heating, refrigeration and air conditioning, 
Belgrade, 2012, 6.December .2012, pp. 153-162, ISBN 978-86-81505-64-9 

13. Jasmina Skerlic, Milorad Bojic, Danijela Nikolic, Dragan Cvetkovic, Vesna 
Marjanovic, Optimal slope for installation of a solar collector, 6th International 
Quality Conference, Kragujevac, 2012, June 08th 2012, pp. 823-830, ISBN 978- 86-
86663- 82- 5 

14. M.Bojic, J.Skerlic, D.Nikolic, D.Cvetkovic, M.Miletic, Toward Future: Positive Net
Energy Buildings, 4th International Symposium on Explotation of Renewable Energy 
Sources, Subotica, 2012, March 9-10, pp. 49-54, ISBN 978-86-85409-70-7 
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15. Marko Miletic, Milorad Bojic, Ivan Miletic, Nenad Kostic, Dragan Cvetkovic, 
Influence of solar distribution models to energyplus prediction, 6th International 
Quality Conference, Kragujevac, 2012, June 08th 2012, pp. 837-844, ISBN 978- 86-
86663-82-5 

16. Milorad Bojic, Dragan Cvetkovic, Jasmina Skerlic, Danijela Nikolic, Performances of 
Low Temperature Radiant Heating Systems, The Second International Conference on 
Building Energy and Environment (COBEE2012), Boulder, Colorado, US, 2012, 
August 1-4, pp. 1299-1306, ISBN 978-0-9816881-9-0 

17. Milorad Bojic, Jasmina Skerlic, Dragan Cvelkovic, Danijela Nikolic, Marko Miletic, 
Positive net buildings: simulations and optimization, International Conference 
Building services and ambiental comfort, 21-th Edition, Timisoara, 2012, 18-20 April, 
pp. 250-259, ISBN 1842-9491 

18. V. Rankovic, M. Bojic, M. Miletic, D. Cvetkovic, I. Nikolic, Predicton of energy 
consumption in residential house using neuro fuzzy system, 43rd International 
congress & exhibition on heating, refrigeration and air conditioning, Belgrade, 2012, 
6.December 2012, pp. 193-200, ISBN 978-86-81505-64-9 

19. Vesna Rankovic, Milorad Bojic, Dragan Cvetkovic, Marko Miletic, Ilija Nikolic, 
Forecasting energy consumption in residential house during heating period using 
feedforward neural networks, 6th International Quality Conference, Kragujevac, 2012, 
June 08th 2012, pp. 853-860, ISBN 978- 86- 86663- 82- 5 

20. Djordjevic Zorica, Jovanovic Sasa, Bojic Milorad, Cvetkovic Dragan, Adamovic 
Dragan, The influence of electrical appliances on spending energy in households, 
International conference on accomplishments in electrical and Mechanical 
Engineering and Information Technology, Banja Luka, BiH, 2013, 30th May - lth 
June, pp. 779- 784, ISBN 978-99938-39-46-0 

21. Dragan Cvetkovic, Milorad Bojic, Verimir Stefanovic, Dragan Taranovic, Marko 
Miletic, Sasa Pavlovic, Development of experimental procedure for investigation low
temperature heating systems, 7th International Quality Conference, Kragujevac, 2013, 
May 24th 2013, pp. 79-84, ISBN 978-86-86663-94-8 

22. Dragan Cvetkovic, Milorad Bojic, Vesna Rankovic, Danijela Nikolic, Jasmina Skerlic, 
Improving energy efficiency of panel heating systems using GSHP and PV panels, 
The second international conference on renewable electrical power sources, Belgrade, 
2013, 16th-18th October, pp. 45, ISBN 978-86-81505-68-7 

23. Dragan Cvetkovic, Milorad Bojic, Vesna Rankovic, Marko Miletic, A. P. Parvedy, 
Optimization of the thermal insulation of the radiant panels, International conference 
on accomplishments in Electrical and Mechanical Engineering and Information 
Technology, Banja Luka, BiH, 2013, 30th May - lth June, pp. 755 - 764, ISBN 
978-9993 8-3 9-46-0 

24. Dragan Cvetkovic, Milorad Bojic,Vesna Rankovic, Danijela Nikolic, Jasmina Skerlic, 
Exergy efficiency of panel heating systenis at different heat source, 44th International 
congress & exhibition on heating, refrigeration and air conditioning, Belgrade, 2013, 
4-6.XII, pp. 251-258, ISBN 978-86-81505-69-4 

25. Dragan Taranovic, Dragan Cvetkovic, Marko Miletic, Milorad Bojic, Measurement 
installation in the model house for measuring energy efficiency with different heating 
panels and thermal insulation and thickness, 44th International congress & exhibition 
on heating, refrigeration and air conditioning, Belgrade, 2013, 4-6. XII, pp. 189-194, 
ISBN 978-86-81505-69-4 
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26. J. Skerlic, M. Bojic, D. Nikolic, J. Radulovic, D.Cvetkovic, A key review on exergetic 
analysis and assessment of solar energy systems for a sustainable future, The second 
international conference on renewable electrical power sources, Belgrade, 2013, 16th-
18th October, pp. 44, ISBN 978-86-81505-68-7 

27. M. Bojic, A. Patou-Parvedy, J. Skerlic, D. Cvetkovic, M. Miletic, Envelope design 
support to thermal comfort in house without use of electricity, Sth International 
Symposium on Exploitation ofRenewable Energy Sources (EXPRES 2013), Subotica, 
Serbia, 2013,21-23, March, pp. 42-45, ISBN 978-86-85409-82-0 

28. Marko Miletic, Ivan Miletic, Dragan Cvetkovic, Nenad Kostic, Milorad Bojic, 
Comparison of building envelope types depending on the ther-mal insulation layer 
position, International conference on accomplishments in Electrical and 
Mechanical Engineering and Information Technology, Banja Luka, BiH, 2013, 30th 

May- 1 th June, pp. 605-612, ISBN 978-99938-39-46-0 

29. Milorad Bojic, Dragan Cvetkovic, Marko Miletic, Slobodan Dordevic, Danijela 
Nikolic, Optimisation of the depths of horizontal roof overhangs during a cooling 
season, International Conference Building Services And Ambiental Comfort, 22-th 
Edition, Timisoara, Romania, 2013, 11.04.2013.-12.04.2013, pp. 267-278, ISBN 
1842-9491 

30. Milorad Bojic, Marko Miletic, Dragan Cvetkovic, Optimization of size of 
overhangs with and without solar collectors, 26 th International Conference on 

Efficiency, Cost, Optimization, Simulation and Environmental Impact of Energy 
Systems, Guilin, Guangxi, China, 2013, 16-19 July 

31. Nenad Miloradovic, Ivan Miletic, Marko Miletic, Dragan Cvetkovic, Milorad Bojic, 
Influence of proper window selection on energy consumption during a year, 
International conference on accomplishments in Electrical and Mechanical 
Engineering and Information Technology, Banja Luka, BiH, 2013, 30th May - lth 
June, pp. 679- 686, ISBN 978-99938-39-46-0 

32. Slobodan Djordjevic, Milorad Bojic, Dragan Cvetkovic, Jovan Malesevic, Marko 
Miletic, Influence of house shadowing to the consumption of primary energy for 
heating, cooling, and lighting, 7th International Quality Conference, Kragujevac, 
2013, May 24th 2013, pp. 291-302, ISBN 978-86-86663-94-8 

33. Vesna Rankovic, Milorad Bojic, Aleksandar Novakovic, Dragan Cvetkovic, Marko 
Miletic, Fuzzy controller synthesis for building shading control, 7th International 
Quality Conference, Kragujevac, 2013, May 24th 2013, pp. 517-522, ISBN 978-86-
86663-94-8 

34. Danijela Nikolic, Milorad Bojic, Jasmina Skerlic, Zorica Djordjevic, Dragan 
Cvetkovic, Optimization of energy consumption of serbian positive-net energy 
building, 8th International Quality Conference, Kragujevac, 2014, 23rd May, pp. 887-
892, ISBN 978-86-6335-004-5 

35. Dragan Cvetkovic, Milorad Bojic, Dragan Taranovic, Experimental investigation of 
performances of panel heating systems, 45th International congress & exhibition on 
heating, refrigeration and air conditioning, Belgrade, 2014, 3-5.XII, pp. on CD, ISBN 
978-86-81505-75-5 

36. Dragan Cvetkovic, Milorad Bojic, Vesna Rankovic, Nenad Kostic, Jasmina Skerlic, 
Danijela Nikolic, Experimental procedure for investigation of electric panel heating 
systems, 8th International Quality Conference, Kragujevac, 2014, 23rd May, pp. 693-
698, ISBN 978-86-6335-004-5 
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37. Jasmina Skerlic, Milorad Bojic, Danijela Nikolic, Jasna Radulovic, Dragan Cvetkovic, 
Optimal position of solar collectors: a review, 8th International Quality Conference, 
Kragujevac, 2014, 23 May, pp. 655-660, ISBN 978-86-6335-004-5 

38. Jasmina Skerlic, Milorad Bojic, Danijela Nikolic, Jasna Radulovic, Dragan Cvetkovic, 
Maximizing perfonnances of a solar domestic hot water system through optimum 
solar collector slope and azimuth angles using the hooke jeeves algorithm, 45th 
International congress & exhibition on heating, refrigeration and air conditioning, 
Belgrade, 2014, 3-5.XII, pp. on CD, ISBN 978-86-81505-75-5 

39. M. Bojic, Lj . Bojic and D. Cvetkovic, Rebound Effects in Reduction of Energy 
Consumption in Buildings, 6th International Symposium on Exploitation of 
Renewable Energy Sources and Efficiency, Subotica, 2014, March 27-29, pp. 50-53, 
ISBN 978-86-85409-96-7 

40. Milos Matejic, Mirko Blagojevic, Nenad Petrovic, Dragan Cvetkovic, Milorad Bojic, 
Influence of the means, intensity and possibilities of exploating low-rise buildings on 
energy savings and results of their optimization, 8th International Quality Conference, 
Kragujevac, 2014, 23rd May, pp. 761-766, ISBN 978-86-6335-004-5 

41. Nenad Kostic, Milos Matejic, Gordana Bogdanovic, Dragan Cvetkovic, Milorad 
Bojic, Determining geometrical parameters of external walls on low-rise residential 
buildings with gable and pitched roofs and optimization of its ecological parameters, 
8th International Quality Conference, Kragujevac, 2014, 23rd May, pp. 755-760, 
ISBN 978-86-6335-004-5 

42. V esna Rankovic, Mil orad Bojic, Dragan Cvetkovic, Computational intelligence model 
for the heat dynamics of buildings, 8th International Quality Conference, Kragujevac, 
2014, 23rd May, pp. 797-802, ISBN 978-86-6335-004-5 

P~ y BO,lJ;etteM qaconHcy Hau;HoHaJIHor 3Haqaja [M51] 

1. Marko Miletic, Dragan Cvetkovic, Jasmina Skerlic, Danijela Nikolic, Milorad Bojic, 
Optimizacija toplotne izolacije radi ustede energije, Klimatizacija grejanje hladenje 
KGH, Vol.41, No.3, pp. 67-70, ISSN 0350-1426,2012 

2. Milorad Bojic, Jasmina Skerlic, Dragan Cvetkovic, Danijela Nikolic, Marko Miletic, 
Positive net buildings:simulations and optimization, Instalatorul, Vol.5, No.1, pp. 38-
41, ISSN 1223-7418,2012 

3. Dragan Cvetkovic, Milorad Bojic, Srdan Stosic, Organic removal in single-stage 
rotating biological contactor with supplemental aeration, Magazine of the association 
for water technology and sanitary engineering,, Vol.l, No.4-5, pp. 37-44, ISSN 0350-
5049,2013 

Pa,11; y qaconHcy Hau;HoHaJIHor 3Haqaja [M52] 

1. Dragan Cvetkovic, Milan Despotovic, Primena sbr sistema u preciscavanju 
komunalnih otpadnih voda sa parametarskim modelom postrojenja, Vodoprivreda, 
Vol.43, No.l-3, pp. 79-87, ISSN 0350-0519, 2011 

2. Dragan Cvetkovic, Vanja Sustersic, Uporedni pregled karakteristika rotacionih 
biodiskova i sekvencijalnih faznih reaktora za tretman komunalnih otpadnih voda, 
Vodoprivreda, Vol.43, No.4-6, pp. 249-257, ISSN 0350-0519, 2011 
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3. Dragan Cvetkovic, Milan Despotovic, Milorad Bojic, The possibility application of 
biogas plant, Journal on processing and energy in agriculture, Vol.16, No.3, pp. 123-
127, ISSN 1821-4487, 2012 

flpOTOTHII, HOBa MeTO)J.a, COlfJTBep, CTaH)J.ap)J.H30BaH HJIH aTeCTHpaH HHCTpyMeHT, HOBa 
reHCKa 11p06a, MHKpoopraHU3MH [M85] 

1. Milan Despotovic, Milorad Bojic, Nebojisa Lukic, Dragan Adamovic, Dragan 
Taranovic, Dragan Cvetkovic, Softver za podrsku razvoju kuce neto nulte energetske 
potrosnje, TR-62/2012, Ministarstvo za prosvetu i nauku RS, Kragujevac, 2012 

4. Ou:ena o uciiylhenocTu o6uMa u KBaJiuTeTa y O)J.Hocy ua IIpujasJLeny TeMy 

,lJ;OKTOpCKa )J.HCepTaiJ;I-Ija KaH,IJ;H,UaTa )J;paraHa I(BeTKOBHlla, ,IJ;HJJnOMHpaHOr 
MarrmHcKor HH:>Keli>epa rro.n; HacnosoM , Y naiipeljelhe euepreTCKO-eKcepreTcKe 

elfntKaCHOCTH IIpHMeHOM IIaHeJIHHX CHCTeMa 3a rpejalbe KyJia Ca HeTO-HYJITOM 

IIOTPOWihOM enepruje", o.n;roBapa no o6HMY H ca.n;p)Kajy rrpHxBaheHoj TeMH o.n: CTPaHe 
HaCTaBHO-Hayrrnor Beha <l>aKynTeTa HH)Keli>epcKHX HaYKa H CTPyqHor Beha YHHBep3HTeTa y 
KparyjeBJ:J;y. ITo KBamueTy, 06HMY H pe3yJITaTHMa HCTpa)KHBali>a y ITOTITYHOCTH 3a,UOBO.J1>aBa 
cBe Hayrrne, CTPYlJHe H 3aKOHCKe ycnoBe 3a H3pa.IJ:Y .n;oKTopcKHX ,IJ;HcepTau;Hja. 

Pe3yJITaTH HCTPa)KHBali>a cy y rrHcaHOM .n;eny .n;oKTopcKe ,n;HcepTau;Hje H3JIO)KeHH Ha YKYITHO 
129 CTPaHe. Y pa.uy je rrpHKa3aHO 96 rpaqm'IKHX HnycTpau;Hja H UHTHpaHo je 59 
6H6JIHorpaljlcmx rro,n;aTaKa. ltmaraffie je CBpCTaHO y 13 rromaBllia: 

1. YBO.IJ: 

2. IIpeme.n: JIHTepaType 

3. AnaTH HYMepwiKe aHaJIH3e 

4. Pa3BHjeHH MaTeMaTH'IKH Mo,n;en rraHeJIHOr rpejali>a y rrporpaMy EnergyPlus 

5. Mo.n;en aHaJIH3HpaHe Kyhe H CHCTeMa rpejali>a 

6. AHaJIH3HpaHH rrapaMeTPH rropeljeli>a 

7. HYMepHTIKa HCTpa)KHBali>a 

8. EKcrrepHMeHTaJIHa HCTPmrmBali>a 

9. BepH!jlHKau;Hja eKcrrepHMeHTaJIHor Mo.n;ena rroMohy rrporpaMa EnergyPlus 

10. MaTeMaTHqKH MO,IJ;eJI eKcrrepHMeHTaJIHOr ITO,IJ;HO-rrnaljlOHCKOr ITaHeJia 

11. 3aKJb yqaK 

12. flHTepaTypa 

13. ,D;o.uaTaK 

Y rromaBJDY 1 (Yeoo) cy rrpHKa3aHa yBo,n;Ha pa3MaTpali>a rrpo6neMa rraHeJIHHX 
CHCTeMa rpej affia. 
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ITornaBJbe 2 (llpez.rzeo /lumepamype) ca.np)!(H rrperne.n peneBaHTHHX Ha)"'HHX pa.nosa. 

AHa.JIH3HpaHn cy TeopnjcKHH eKcrrepnMeHTaJIHH pe3yJITaTH .noca.naiiiiDMX ncTpa)KH:BaiDa. 

Y TpeheM rrornaBJbY (A/lamu HyMeput.tKe aHaJZU3e) H3BpiiieH je KpaTaK rrperne.n 

nporpaMa KopniiiheHHX y OKBnpy HyMepnTIKHX ncTpa)!(H:BaiDa. KopHIIIheHn cy rrporpaMH 

EnergyPlus, GoogleSketchUp, OpenStudio H GentOpt. HyMepnTIKa ncTpa)!(H:BaiDa cy 

cnpose.neHa y3 rroMoh rrporpaMa EnergyPlus Kojn je rrposepeH (sann.nnpaH) H Kao TaKas 

.no6po rro3HaT HayTIHoj jaBHOCTH. KpenpaiDe Mo.nena je ypaljeHo y OKBnpy nporpaMa 

GoogleSketchUp, a rrose3H:BaiDe KpenpaHor Mo.nena y rrporpaMy EnergyPlus je ypaljeHo 

KOpHIIIheiDeM rrporpaMa OpenStudio. J(eo HJMepHTIKHX ncTpa)!(HBaiDa ce 3acHH:BaJIO Ha 

OIITIIMH3a.I(Hjn, Koja je ypaljeHa KopniiiheiDeM Mem.ne HukeandJeeves, a rroMohy rrporpaMa 

GentOpt. 

Y TieTBpToM rrornasJby (PmeujeHu MameMamut.tKu MOOe/l naHeJZH02 zpejal-ba y 
npozpaMy EnergyPlus) rrpHKa3aH je pa3BMjeHM MaTeMaTH:TIKM Mo.nen rraHeJIHor rpejaiDa Kojn 

ce KOpHCTMO y HJMepHTIKHM ncTpa)!(H:BaiDH:Ma, a Kp03 rrporpaM EnergyPlus. MaTeMaTMTIKH 

Mo.nen je rrpHKa3aH y U:MJbY pa3JMeBaiDa crrpose.neHe HJMepHTIKe aHaJIH:3e M rrpHHU:H:rra 

TepMH:TIKOr IIOHaiiia:EDa rraHeJIHMX CHCTeMa y OKBHpy rrporpaMa Energy Plus. 

Y rreTOM rrornaBJbY (Mooen aHaJZU3upaHe Kyne u cucmeMa zpejal-ba) rrpMKa3aHH cy 

apXHTeKTOHCKM rrapaMerpH aHaJIH3HpaHe Kyhe. TaKolje, rrpHKa3aHM cy n KOpHIIIheHH 

CllCTeMH rpejaiDa, KOpHIIIheHH rraHeJIHM CHCTeMH:ll CllCTeMM reHepH:Calba TOIIJIOTe. 

Y IIIeCTOM rrornaBJbY (AHaJZU3upaHu napaMempu nopebel-ba) rrpHKa3aHM cy 

aHarm:3npaHM rrapaMeTpH rropeljeiDa, OLJ:HOCHO rrapaMeTpn 3a ou:eHy CMCTeMa y eHepreTCKOM, 

eKcepreTCKOM, eKOJIOIIIKOM M eKOHOMCKOM CMMCJIY. 

Y ceLJ:MOM rrornaBJbY (HyMeput.tKa ucmpaxueal-ba) rrpHKa3aHa cy crrpose.neHa 

HJMepHTIKa MCTpa:)!(H:BaiDa, OLJ:HOCHO H3BpiiieHo je rropeljeiDe Kp03 acrreKTe Hase.neHe y 

meCTOM rrornaBJby. ITpso crrpose.neHo MCTpa)!(MBaiDe Ha TeMy rropeljeiDa KapaKTepncTMKa 

IIaHeJIHMX CHCTeMa IIpHKa3aHO je y IIOrJiaBJbY 7.1. 0BO HCrpa)KlfBaiDe je .neqmHMCaJIO HOBH 

Kmmem rraHeJIHOr rpejaiDa Ha3BaH ,rro.n:Ho-rrnacpoHcKo" rpejaiDe M yTeMeJbH:Jio rryr 

LJ:H:CepTaU:Hje. Y IIOrJiaBJbY 7.2 ll3BpiiieHa je aHaJIH3a reHepaTopa TOIIJIOTe KOLJ: IIaHeJIHMX 

CHCTeMa rpejaiDa. Crrpose.neHa aHaJIH3a je .nosena M .no o.npeljMBaiba rpaHHTIHHX speLJ:HOCTH 

KoetPH:u:njeHaTa TpaHccpopMau:Hje rrpnMapHe eHepmje, HaKOH Kojnx reoTepManHe TOIIJIOTHe 

IIJMIIe rrocTajy ecpnKacHnje ca acrreKTa rrorpoiiiiDe rrpnMapHe eHeprnje. Y rrornaBJbY 7.3 
CIIpoBeLJ:eHO je H:Crpa)!(H:Balbe Ha TeMy OIITHMH3aU:H:je .ne6JbH:Ha TepMOll30JiaU:H:ja M KOLJ: CaMHX 

IIaHeJia ll Ha rpaljeBHHCKHM CKJIOIIOBMMa KOLJ: Kyha KOje KOpHCTe IIaHeJIHe CHCTeMe rpejaiDa. 

Y IIOrJiaBJbY 7.4 IIpllKa3aHa je aHaJIH3a eKcepmje ll TO Ha HHBOY yrpoiiieHe M YHHIIITeHe 

eKcepmje M eKcepreTcKe ecpnKacHOCTM. 

Y ocMOM rromasJby (EKcnepu:'vteHmarzHa ucmpa:JJCueal-ba) rrpH:Ka3aHa je crrpose.neHa 

eKcnepnMeHTaJIHa npou:e.nypa. Crrpose.neHa je ca HaMepoM sepHcpHKau:nje HyMepHTIKMX 

HCTPIDKMBaiDa. TaKolje, crrpose.neHa je H aHaJIH:3a TOIIJIOTHOr cpnyKca Kp03 naHeJIHe cncTeMe 

rpeJaiba. 

Y .neseTOM rrornaBJbY (BepupuKmJu}a eKcnepu:t1eHmaJZH02 .'vtooena no.110ny npo2pa11a 
EnergyPlus) H3BpiiieHa je sepncpnKau:nja eKcrrepnMeHTaJIHor ncTpa)!(H:Baiba Kp03 nporpaM 
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EnergyPlus. O,n:HOCHO, eKcrrepHMeHTaJIHH Mo,n:en je CHMynHpaH Kp03 rrporpaM EnergyPlus H 

pe3ymaTH cy yrropeljeHH ca eKcrrepHMeHTaJIHO ,n:o6HjeHHM. 

Y .neceTOM rrornaBJbY (MameJVtamur-LKU :wooe!l eKcnepu.;weHmarmoz nooHo-mzaif.JoHCKOZ 

naHeJla) IIpHKa3aH je MaTeMaTHIIKH MO,[{en IIO,[{HO-IIna!l>OHCKOf IIaHena, KOjH je pa3BHjeH y 

OKBHpy OBe ,[{HCepTaU:HJe. 

Y je,n:aHaecTOM rrornaBJbY (3m:.t&yttaK) rrpHKa3aHa cy 3aKJbyqHa pa3MaTpaina. 

Y ,n:BaHaecTOM rrornaBJbY (Jlumepamypa) ,n:aT je rrpHKa3 6H6nHorpa!l>cKHX rro,n:aTaKa 

KOpMIIIlleHHX y OBOM pa,n:y. 

Y rrocne,n:I:DHM rrornaBJbY (JJooamaK) ,n:aT je Ko,n: 3a KpeHpai:De BpeMeHcKor !l>ajna Kao H 

meMa MaTeMaTHqKor Mo,n:ena y Simulink-y. 

5. HayqHH pe3yJITaTH ~oKTopcKe ~HcepTau;Hje 

KaH.D:H.D:aT ,Z:(paraH U:BeTKOBHn, ,[{HIIJIOMHpaHH MamHHCKH HH)Kei:Dep Je y OKBHpy 
,L(OKTOpCKe ,[{HCepTaU:Hje H3BpiiiHO CHCTeMaTH3aU:Hjy IIOCTOjeliHx 3Hai:Da H HCKYCTaBa y 
o6naCTH HYMepHqKOf H eKCIIepHMeHTanHOr HCTpa)KHBai:Da rraHenHHX CHCTeMa rpejai:Da. Y 
OKBHpy pa.na Ha ,[{HCepTau;HjH KaH,[{H,[{aT je ,[{OIDaO ,[{0 pe3ynTaTa H 3aKJbyqaKa KOjH HMajy 
CBOje MeCTO H 3Haqaj KaKO y HayqHO-TeOpHjCKOM, TaKO H y rrpaKTHqHOM CMHCJiy. HajBa)KHHjH 
HayqHH pe3ynTaTH ,[{OKTOpCKe ,[{HCepTaU:HJe cy: 

• Y CIIOCTaBJbeH je O,[{HOC-IIOpeljei:De H3Meljy IIOCTOjeliHx IIaHeJIHHX CHCTeMa rpejai:Da Ca 
acrreKTa eHeprHje, eKceprHje, eKonorHje H eKOHOMHje rrpHMeHe. 

• ,Z:(omno Ce ,[{0 HOBOf KOHU:eiiTa KOjH je Ha3BaH ,IIO,[{HO-IIna!l>OHCKO" rpejai:De, KOjH 
TpOIDH Mai:De eHeprHje 0,[{ II03HaTHX KOHU:eiiTa IIaHeJIHOf rpejai:Da (IIO,[{HO, 3H,[{HO, 
rrna!l>OHCKO) 

• ,Z:(omrro ce ,n:o rpaHHqffHX Bpe,UHOCTH Koe!l>HU:HjeHaTa TpaHc!l>opMau;Hje rrpHMapHe 
eHeprHje 3a CBa qeTHpH THIIa IIaHeJIHHX CHCTeMa rpejaina. 

• ,Z:(omno Ce ,[{0 OIITHMaJIHHX ,n:e6JbHHa TepMOH30flai.J:Hja KO,[{ rraHeJia KaO H KO,[{ 
rpaljeBHHCKHX CKJIOIIOBa OMOTaqa Kyna KOje KOpHCTe IIaHeJIHe CHCTeMe rpejai:Da. 
TaKolje, rrpHKa3aHo je H o.ncTyrrai:De y o.nHocy Ha ,L(OMaliy peryrraTHBY (3aCHOBaHoj Ha 
eBpOIICKOj) KOja HHje y3ena y 063Hp KOpHmllei:be rraHeJIHHX CHCTeMa rpejai:Da. 

• CrrpoBe,[{eHa cy eKcrrepHMeHTaJIHa HCTpa)KHBai:Da KOja cy IIOTBp,[{Hna O,[{HOCe H3Meljy 
aHaJIH3HpaHHX IIaHeflHHX CHCTeMa rpej ai:Da. 

• Pa3BHjeH je MaTeMaTHqKH Mo,n:en ,rro,[{Ho-rrrra!l>oHcKor" rpejai:Da. 

6. flpHMelhHBOCT H KOpHCHOCT pe3yJITaTa y TeOpHjH H npaKCH 

Pe3ynTaTH ,n:oKTopcKe ,n:HcepTau;Hje KaH,n:H,n:aTa ,Z:(paraHa U:BeTKOBHna, ,n:HrrrroMHpaHor 
MaillHHCKOf HH)Kei:bepa, ITO,[{ HaCflOBOM ,YHanpeljelhe eHepreTCKO-eKcepreTCKe 
e..,HKaCHOCTH DpHMeHOM DaHeJIHHX CHCTeMa 3a rpejalhe Kyha Ca HeTO-HYJITOM 
DOTpOIDihOM eHeprHje", rrpHMei:bHBH cy H KOpHCHH, KaKO y TeOpHjH, TaKO H y rrpaKCH. 
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ITo.uuo-rrnacpoucKH rrauenn 'IpOIIIe 3a oKo 27% Malhe euepmje y o.uuocy ua rrnacpoucKe 
IIaHeJie, O.[(HOCHO 3a OKO 10% Malhe eueprnje y O.[(HOCy Ha 3H.[(HO rpejalhe, O.[(HOCHO 3a OKO 
15% Malhe euepmje y o.uuocy ua rrnacpoucKor rpejalhe. Cxo.uuo HH)Koj rroTpOIIIlhH eueprnje, 
IIO.[(HO-IIJiacpOHCKH rraHeJIH HMajy MalhH YTHQaj Ha )KHBOTHY cpe.[(HHY H HH)Ky QeHy 3a 
rpejalhe. ITo.uuo rrnacpoHCKH rraueJIH 3ay3HMajy Malhy rroBprnnuy y o.uuocy ua rrpeocTane, 
3axTeBajy yrpa.nlhy caMo ca je.uue cTpaue KOHCTPYKU:Hje, a KOM6nuau:njoM perynau:nje MO)Ke 
Ce IIOCTHflH rrpeU:H3Ha TeMrrepaTypa ca o6e CTpaHe rraHeJia. Pa3BHjeHH MaTeMaTHqKH MO.[(eJI 
,IIO.[(HO-IIJiacpOHCKOr" rraHeJia Ce MO:>Ke IIpHMeHHTH y rrpaKCH 3a rrpopaqyu KOJIHqHHe TOIIJIOTe 
Koja ce o.uaje Kpo3 HCTe. 

7. Ha'IHH npe3eHTHpalba pe3yJITaTa Hay'IHoj jaBHOCTH 

,lJ;eo HayqHHX pe3yJITaTa, IIpOH3aiiiJIHX y OKBHpy OBe .[(OKTOpCKe .[(HCepTal(Hje je 
IIpe3eHTOBaH o6jaBJhHBalheM HayqHHX pa.[(OBa y MeljyuapO.[(HHM HayqHHM qacOIIHCHMa, KaO H 
Ha MeljyuapO.[(HHM H Hal(HOHaJIHHM HayqHHM CKYIIOBHMa. 

ITpaKTnqun acrreKTH peanH30Bauor uayquo-HcTpa)KHBaqKor pa.ua rrpe.ncTaBJheHH cy 
.[(OMalioj Hayquoj H CTpyquoj jaBHOCTH .[(eJIOM H Kp03 peanH3al(Hjy npojeKTa MHHHCTapCTBa 
IIpOCBeTe, HaYKe H TeXHOJIOIIIKOr pa3BOja perry6JIHKe Cp6nje ITO.[( Ha3HBOM ,11CTpa)KHBalhe H 
pa3Boje CprrcKe HeTO-HYJITe Kyhe"-TP33015. 

KoMncnja cMa'Ipa .ua HCTpa)KHBalha H pe3yJITaTH .UOKTopcKe .uncepTau:nje npy)Kajy 
o6HMaH H KOpHCTaH MaTepHjaJI 3a .[(aJhe ny6JIHKOBalhe y BHCOKO paumpaHHM MeljyuapO.[(HHM 
H Hal(HOHaJIHHM HayqHHM qaCOIIHCHMa H CKynOBHMa, KOjH Ce 6aBe IIp06JieMaTHKOM 
HCTpa:>KHBalha IIaHeJIHHX CHCTeMa rpej aii>a 

Ha OCHOBY CBera H3JIO:>KeHOr KOMHCHja .[(OHOCH CJie.[(ellH: 

3AK.JI, yqAK 

,[(mcropcKa .[(HCepTal(Hja KaH,[(H,[(aTa ,lJ;paraHa I(BeTKOBHlla, ,[(HIIJIOMHpaHOr MaiiiHHCKOr 
HIDKelhepa y rroTnyuocTH, KaKo no o6HM)' TaKo H no KBaJIHTeTy, o.uroBapa o.uo6peuoj TeMH 
,UHcepTau:nje, O.UJIYKOM 6p. 01-112269-8 o.u 20.09. 2012. ro,UHHe o.u C'IpaHe HacTaBHO
uayquor Beha <l>aKymeTa HH)KelhepcKHX HaYKa y KparyjeBu:y. 

KaH.[(H.[(aT je y IIpHKa3Y HC'Ipa)KHBalha KOpHCTHO yo6Hqajeuy H CT"aH,Uap,UH30BaHy C'IpyqHy . . . 
TepMHHOJIOrHJY, a CTpyKTypa ,[(OKTOpCKe ,[(HCepTal(HJe H MeTO,UOJIOrHJa H3Jiaralha cy y CKJia,Uy 
ca yunBep3HTeTCKHM uopMaMa. 

Y TOKY H3pa.ue .UOKTopcKe .uncepTaU:Hje, Kau.un.uaT .IJ:parau I(BeTKOBHh je .uornao .uo . . . . 
OpHrn:HaJIHHX HayqHHX pe3yJITaTa, IIpHKa3aHHX y ,[(HCepTal(HJH, KOJa rrpe,UCTaBJhajy 3Ha':IaJaH 
.[(OIIpHHOC y 06JiaCTH HyMepHqKHX H eKCIIepHMeHTaJIHHX HCTpa)KHBalha IIaHeJIHHX CHCTeMa 
rpejalha. 3uaqajau .ueo pe3ynTaTa je rry6nHKOBaH y BHIIIe pa.uoBa y Meljyuapo.UHHM H 
Hau:HOHaJIHHM uayqHHM qacorrncnMa H cKyrroBHMa. 

Kau.un.naT je rrOKa3ao .ua Bna.ua MeTO.uonomjoM uayquo-HcTpa:>KHBaqKor pa.ua H rroce.uyje 
CIIOC06HOCT CHCTeMCKOr rrpHCTyrra H KOpHIIIllelha JIHTepaType. ilpH TOMe je, KOpHCTellH CBOje 
rrpmf>eCHOHaJIHO o6pa30Balhe H JIHqHo HCKYCTBO, IIOKa3aO CIIOC06HOCT ,Ua CJIO)KeHoj 
rrpo6JieMaTHU:H IIpHCTYIIH CBeo6yxBaTHO, y U:HJhY ,UecpHHHCalha HHTerpaTHBHHX 3aKJhyqaKa H 
.[(06Hjalba KOHKpeTHHX H arrJIHKaTHBHHX pe3yJITaTa. 
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На основу свега претходно наведеног, Комисија за оцену писаног дела и усмену 

јавну одбрану докторске дисертације кандидата Драгана Цветковића, дипломираног 

машинског инжењера, једногласно је закључила да докторска дисертација, под 

насловом: 

"УНАПРЕЂЕЊЕ ЕНЕРГЕТСКО-ЕКСЕРГЕТСКЕ ЕФИКАСНОСТИ 

ПРИМЕНОМ ПАНЕЛНИХ СИСТЕМА ЗА ГРЕЈАЉЕ КУЋА СА НЕТО-НУЛТОМ 

ПОТРОШЊОМ ЕНЕРГИЈЕ" 

по квалитету, обиму и резултатима истраживања у потпуности задовољава све научне, 

стручне и законске критеријуме за израду докторске дисертације. Комисија са 

задовољством предлаже Наставно-науч[!ом већу Факултета инжењерских наука у 

Крагујевцу, да на основу овог Извештаја, докторску дисертацију прихвати као успешну 

и да кандидата позове на јавну, усмену одбрану. 

ЧЛАНОВИ КОМИСИЈЕ: 

1. Др Милорад Бојић, ред. nроф., ментор, Факултет инжењерских наука у 

Крагујевцу; 

Ужа научна област: Термодинам�1� а и термотехника 

./ tt1 /11 r�l · 7 � 

2. �лтет инжењерских наука у Крагујевцу; 

з. 

4. Др Милан Десnотовић, ред. проф., Факулте инжењерских наука у Крагујевцу; 

Ужа научна област: Енергетика и процесна 

� 
5. Др Јован Петровић, ван . проф., Факултет техничких наука у Новом Саду; 

Ужа научна област: iUc::..:..:.��;;.;.:.:_-

У Крагујевцу, 
Фебруар 2015. године 
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