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PEDPEPAT

1. YBOJ

1.1. XpoHosoruja oxo0OpaBama U nU3pajie ANCepTaruje

bpanko CnaBkoBuh je ymucao AOKTOPCKE akaJeMCKe CTyAHje Ha APXUTEKTOHCKOM (akynrery
VYuuBep3uteta y beorpany (ocHOBHa 00JacT MCTpakuBama: APXHTEKTypa, a y)Ka HaydHa 00JacT
UCTpaKMBama: TEXHOJOTHje Yy apXUTEKTypH ¥ MCEHAMEHT M OHMOKIMMATCKa W EKOJIOIIKA
apxurtekrypa) mkoicke 2009/2010. roaune.

Ha ocnoBy unana 98. Craryra ApxutekToHcKor dakynreta y beorpany (“Cua. 6mnren dakynrera”,
Op. 89/12-npeunmthen TekcT u 98/14), a y Besu ca wianom 28. u umaHom 29. IlpaBuiHnka o
nokropckuM cryaujama (“Ca. omnten AD”, 6p. 102/14) u Omnykom Beha mokropckux crymuja
ApxutekToHcKor (akynrera y beorpany ox 11.05.2015. romune, HactaBHo Hay4yHo Behe
dakynrera je, Ha ceTHUIM oapkanoj maHa 18.05.2015. roaune, goHeno omayky opoj 01-645/2-4.13
KojoM je oOpa3oBana Komucuja 3a oleHy HCIyHEHOCTH ycioBa kaHnuaara bpanka CriaBkosuha,
MacT. MHX. apX. M TeMe JOKTOpPCKE Iucepraiuje, MoJ HacioBoM ,,MoaajJuTeTH NpHMeHe
NACHBHUX COJAPHHUX CHCTEMA NPH CAHALMjH HMHAYCTPHjcKuX o0jexaTa y CpOuju‘, y cacraBy:



np Anekcannapa Kpcruh-Oypynnuh, penoBHu mnpodecop, ApPXHUTEKTOHCKH (akyaTeT
Yuusepsutera y beorpany,

np Ana PamuBojeBuh, Banpemanu mnpodecop, ApXHUTEKTOHCKH (akynTeT YHHUBEp3UTETa Y
beorpany,

np llserko IlpuojeBuh, pemoBHu mnpodecop, MamuHcku GakyaTeT YHUBEP3UTETA Y
beorpany.

Ha ocnoBy unana 99. Craryra (" Cn. 6unren ®akynrera", 6p. 89/12-npeunnihen tekct u 98/14) u
gyinana 31. craB 1. [IpaBunnHuka o nmokropckum crymujama ("Ci. Omnrten A®", Op. 102/14) u
Onnykom Beha moktopckmx cryawja ApxutekToHcKor ¢akynrera y beorpamy ox 08.06.2015.
rongune, HactaBHo-HayuyHo Behe DakynTeTa je, Ha cemHUNM oapkaHoj maHa 15.06.2015. roaune,
noHeno omnyky Op. 01-815/2-7.18 kojom ce mpuxBara Tema JOKTOPCKE AMCEpTanuje, IOA
HACJIOBOM: ,,MOJaNUTEeTH NMPUMEHE MAaCUBHUX COJApHUX CHUCTEMa NpPU CaHANWjU WHAYCTPH])CKHX
objexara y Cpouju‘, kanauaara bpanka CnaBkoBuha, MacT. HHXK. apX.

Ha ocnoBy wiana 30. 3akoHa o BucOokoM oOpazoBamy (“Cn. I'macaux PC”, 6p 76/05, 100/07 —
ayTeHTHYHO Tymaueme, 97/08, 44/10, 93/12, 89/2013 u 99/14), a y Be3u ca wianom 100. Craryra
ApxutektoHckor ¢akynarera y beorpamy (“Cn. omnren AD”, 6p. 89/12- mpeunntheH TeKCT u
98/14), umanom 31. IlpaBuiaHHKAa O JOKTOPCKMM CTyadjaMa ApPXHUTEKTOHCKOT (Qakyiarera y
Bbeorpany (“Cn. ounren A®”, 6p. 102/14) u carnacHoctn Beha Haydnux oGmactu rpaljeBuHCKO-
ypOaHUCTHUKUX Hayka YHuBep3uTera y beorpamy ox 30.06.2015. romune, ominyka 6poj 61206-
2985/2-15, HacraBno Hayuno Behe ®Paxynrera je, Ha cemnuiu oapskanoj 13.07.2015. roawume,
JoHeno outyKy 0poj 01-954/2-10.12 na ce bpanky CrnaBkoBuhy, MacT. MHX. apX., 0J00paBa paj Ha
TEMH JIOKTOPCKE JAWCepTalyje, MoJ HacloBOM ,,MoJaJuTeTH NPUMeHe MACHBHUX COJAPHUX
cucTeMa NpH CaHAIUjU HHAYCTPUjcKUX ofjexaTa y Cpouju‘ u 1a ce 3a MEHTOpa UMEHYje mpod.
np Anekcanapa Kpceruh-Oypynyuh, pemoBHum npodecop ApPXUTEKTOHCKOT  (hakynreTra
Yuusepsutera y beorpany.

3aBpIlieHy JOKTOPCKY JAMCEpTalyjy KaHaunar npenaje Behy nmokxrtopckux cryamja y majy 2016.
TO/IMHE.

Ha ocnoBy umana 101. u wrana 102. Cratyra ApxutekTtoHcKor ¢akynrera y beorpagy (“Co.
ounten AD®”, 6p. 105/15-npeunmihen tekcr), wiana 37. [IpaBuiiHMKA O JOKTOPCKUM aKaJIeMCKUM
cryaujama (“Can. 6unten AD”, 6p. 102/14) u Omiyke Beha nokropckux cryamja dakynrera on
09.05.2016. romuue, HactaBHO-HayuHo Behe Dakynrtera je, Ha CEOHWUIM OJpP)KAHO] JaHa
16.05.2016. romuue, moHemo omiyky Opoj 01-525/2-3.7 ma ce obOpasyje Komwmcuja 3a oueny u
o10paHy JOKTOpCKe aucepranuje kanaunara bpanka CnaBkoBuha, MacT. MHX. apX., O]l HACIIOBOM
,»MOIaJuTeTH NpUMEHe NACHBHHUX COJAPHUX CHCTeMa MNpPH CaHAUMjH HMHAYCTPHjCKHX
o0jexara y Cpouju“, y cacrany:

np Anexkcanapa Kperuh-®ypynyuh, mentop u unan Komucuje, peoBHu

npodecop, ApXUTEeKTOHCKOT (hakynTera YHHUBep3uTeTa y beorpany,

np Ana PaguBojeBuh, unan Komucuje, Baapennu nmpodecop ApXUTEKTOHCKOT
daxyntera YHusep3utera y beorpany,

np Lsetko LlpHojeBuh, penoBau npodecop, MammHckor pakynrera YHUBEp3UTETA Y
beorpany.

[ocne nmocrynama no komentapuma Komucuje, KaHauaat JOKTOPCKY TUCEPTAIH]y Tpeaaje MOHOBO
y okto0py 2016. rogune. Ha ocHoBy wumana 101. u umana 102. Craryra ApXHTEKTOHCKOT
daxynrera y beorpany (“Cn. ounren AD”, op. 105/15-npeunnthen Tekcr), wiana 37. [IpaBuinuka
0 JOKTOpPCKMM akaaeMmckuM cryavjama (“Cm. Ounren A®D”, Op. 102/14) m Omnyke Beha
nokTopckux crynuja @akynrera ox 17.10.2016. ronune, HactaBHo-HayuHo Behe ®akynrera je, Ha
CEIHULIN OJIpXKaHO] naHa 31.10.2016. TOJUHE, IIOHEIIO OJIITYKY 0poj



01-1871/2-9.4 na ce ob6pa3syje Komrcuja 3a omeHy u o0paHy JTOKTOPCKE TUCEpTalrje KaHauaara
Bpanka CnaBkoBuha, MacT. MHX. apx., moa HacioBoM “MoaajauTeTH NHpHUMeHe NACHBHHUX
COJIAPHHUX CHCTeMa NP CaHALlMju HHAYCTPHjcKUX o0jexata y Cpouju”, y cacraBy:

np Anekcanapa Kpcruh-®@ypynnuh, meatop u uian Komucuje, penoBHu

npodecop, ApXUTEKTOHCKOT (akynTeTa YHuBep3urera y beorpany,

np Ana PaguBojeBuh, unan Komucuje, Baapennu nmpodecop ApXHUTEKTOHCKOT
daxyntera YHusep3utera y beorpany,

np Lsetko LlpHojeBuh, penoBHau mpodecop, MammHckor pakynrera YHUBEp3UTETA Y
beorpany.

1.2. HayyHua o0iacT gucepraiyie

JlokTopcka amcepranyja Koja je MpeaMeT oBor pedepara mpumaga HaydYHOM IMOJbY TeXHHUYKO-
TEXHOJIONIKUX HayKa, HAay4YHO] OO0JacTH Apxumexmypa u ypOauwusam, 3a KOJy ]je MaTu4yaH
ApxuTeKTOHCKH (akynTeT YHuBep3urera y beorpagy. Menrop npeamerse aucepranuje, mpod. ap
Anexcanapa Kpcruh-®ypynyuh TokoMm cBor npodecHoHAIHOT aHTaKMaHa KOHTUHYHUPAHO ce OaBH
UCTPXUBAUKUM pajJioM Yy cienehuM HaydyHUM o0O0JlacTUMa: apXUTEKTOHCKE KOHCTPYKIIH]E,
Marepujan W (QuU3MKa 3Tpaga, eHeprercka e(QuKacHOCT 3rpaja, CaBpPEeMEHH KOHIIEITH
MaTtepujanu3anuje ¢gacaga u KpoBOBa, MHIYCTpHUjaIn30BaHa M mpedabpukoBaHa Tpaama, UTA., U
noceayje 3Ha4dajan Opoj panoBa 00jaBJbEHHX Yy MEyHapOJHMM M HAallMOHAJIHUM MOHOrpadujama,
yaconucuMa U 300pHUIMMa pajoBa, kao U Behu Opoj 0J0OpPEHMX MEHTOPCTBA HAa JTOKTOPCKHM
JIUcepTaljaMa Koje TpETUPajy HeKy OJ1 HaBeICHUX MpoOieMaTrKa.

Cnucak pagoBa koju kBamudukyjy npod. np Anekcanapy Kpcruh-Oypynyumh 3a MeHTOpa
JIOKTOPCKE AMCEepTaInje:
Krsti¢-Furundzié¢, A., Kosi¢, T., "Asessment of energy and environmental performance of
office building models: A case study”, - International Journal Energy and Buildins Special
issue, Places and Technologies, 115 (2016), Elsevier, pp. 11-22. (ISSN 0378-7788 ,
http://dx.doi.org/10.1016/j.enbuild.2015.06.050 )

Stojkovié, M., Pucar, M., Krsti¢-Furundzi¢, A.. "Daylight Performance of Adapted
Industrial Buildings”, - Facta Universitatis, Series: Architecture and Civil Engineering No.
1, 2016, (ISSN 0354-4605)

Krsti¢-Furundzié¢, A., Kosori¢, V., Goli¢, K., "Potential for reduction of CO2 emissions by
integration of solar water heating systems on student dormitories through building
refurbishment”, - Sustainable Cities and Society, Editor: Prof. Saffa Riffat, Volume 2, Issue
1, February 2012, Elsevier, pp. 50-62 (ISSN 2210-6707)

Goli¢, K., Kosori¢, V., Krstié-Furundzié, A.: "General model of solar water heating system
integration in residential building refurbishment-Potental energy savings and environmental
impact”, - Renewable&Sustainable Energy Reviews, Volume 15, Issue 3, April 2011,
Elsevier, pp. 1533-1544 (ISSN 1364/0321).

Krsti¢-Furundzié¢, A., Kosori¢, V.: "Improvement of energy performances of existing
buildings by application of solar thermal systems”, - Spatium International Review, No. 20,
IAUS, 2009, pp. 19-22 (ISSN: 1450-569X, eISSN: 2217-8066).

Djukic, A., Krstic-Furundzic, A., Grujic, M., "Retrofitting of multifamily housing: life-
cycle costing aspects”, poglavlje u medjunarodnoj monografiji "Smart energy regions - cost
and value”, The Welsh School of Architecture, Cardiff University, 2016, pp 61-71 (ISBN:
978-899895-22-9).



Krsti¢-Furundzi¢, A., "Energy efficiency”, poglavlje u medjunarodnoj monografiji
"Suburbanscapes”, COST Action TU0701, edited by Roberto Di Giulio, Universita di
Ferrara, Dipartimento di Architettura, Alinea Editrice, Florence, Italy, 2012, pp. 31-36.
(ISBN: 978-88-6055-685-1)

Slavkovi¢, K., Krsti¢ Furundzié, A.: "From Conventional to Low Energy Building in
Serbia. A Life Cycle Perspective”, - In Todorovic, B. (ed.) Proceedings of the 45th
International Congress and Exhibition on Heating, Refrigerating and Air Conditioning,
23, Belgrade, Serbia. N° 23 (ISBN 978-86-81505-75-5).

Krstié-Furundzié, A., Djukic, A., "Improvement of the suburban housing; Case Study:
Karaburma, Belgrade, Serbia”, poglavlje u medjunarodnoj monografiji "Improving the
Quality of Suburban Building Stock, COST Action TU0701", Volume 2, edited by
Roberto Di Giulio, Universita di Ferrara, Dipartimento di Architettura, Unife Press,
Italy, 2012, str. 205-213. (ISBN: 978-88-96463-08-6)

Krstic-Furundzic, A., Djukic, A., "Assessment of suburban apartment buildings
refurbishment from energy and environmental aspects”, In Proceedings of the 3st
International Exergy, Life Cycle Assessment and Sustainability
Workshop&Symposium-ELCAS 3, Koroneos K., Rovas D., Dompras A. (Eds.), COST,
UNEP/SETAC, Nisyros Island, Gr¢ka, 2013., pp. 107-116.

1.3. buorpadcku mogamy o KaHIuIaTy

bpanko CnaskoBuh je pohen 1984. rogune y HoBom Ilazapy, rae je 3aBpmmo OCHOBHY IIKOTY
»Pudar bypuosuh - Tpmo* u Cpenmwy mkony ['MMHa31jy — IPUPOTHO MATEMATHIKOT CMepa.
ApxutekToHCKH (akynrer YHuBep3utera y beorpany je ymucao 2003. romune. OcCHOBHE
akajgeMcke cryamje je 3aspmu0 2006, a mactep cryauje 2008. rogune. [koncke 2009/2010.
yIHUCYyje JOKTOPCKE aKaJeMCKe CTyAHje apXUTEKType HaydyHOT KapakTtepa (OCHOBHa 00JiacT
UCTPaXKMBama: apXHWTEKTypa, a YyxXa HaydyHa oOJlacT HUCTpakWBama: TexHoJorHje Yy
ApPXUTEKTYpH M MEHAIMEHT W OMOKJIMMATCKa W EKOJIOIIKA apXUTEKTypa), U TOKOM HapeIHe
TP TOJMHE TIOJIaXKE CBE UCIUTE MpeaBul)eHe HaCTaBHUM IIJIAHOM ca npocedHoM orieHoM 8,80.
HacraBHo-HayuHo Behe ApxuTekTOHCKOT (akynrera y beorpany je, Ha CEIHUIHM OIPKaHO]
13.07.2015. romuae 0m00puI0 W3pady JOKTOPCKE AMCEPTAIHje ca HACIOBOM ,,MoOIaauTeTH
IprYMeHe TACUBHUX COJIAPHUX CHCTEMa IpHU CaHAIMju UHIYCTPHUjCKuX objekara y Cpouju®. 3a
MeHTOpa je uMeHoBaHa npod. ap Anekcannpa Kpcruh-Oypynuyuh.

bpanko CnaBkoBuh je aHrakoBaH y HacTaBu Ha J[pxaBHOM yHHBep3uTeTy y HoBom Ilazapy Ha
CryaujckoM mporpamy — ApPXUTEKTypa M Ka0 aCHCTEHT yYeCTBYj€ y HAacTaBH Ha 3HA4YajHOM
Opojy mpenMeTa: YBOJA Y apXUTEKTOHCKE KOHCTPYKIIHje, APXUTEKTOHCKE KOHCTpyKIHje 1, 2, u
3, Conapna apxurtektypa, [IpojekToBame - JaBHu o0jektH, [IpojekToBame — 3aBpuIHU paf,
[ToceOHu pobieMu y apXUTEKTypu U ypObaHu3my, 3amTuTta U peButanu3amnyja u [ paheBuncke
WHCTANaIuje.

[Ipodecnonanny kapujepy moumme 2008. y cBOjCTBY capamHuka y HactaBu, on 2010. y
CBOJCTBY acHUCTeHTa, Ha [[p>xaBHOM yHHBep3utery y HoBom [lazapy Ha Ctyaujckom mporpamy
— ApxutekTypa. YuecTByje Ha Mel)yHapOoITHUM HAyYHUM U CTPYYHHMM CKYIIOBHMA, U3JI0)KOaMa
U KOHKypCUMa.

OpynyHO BNa/ia €HTIIECKUM J€3MKOM U CIIY)KH C€ HEMAUKHUM JE3UKOM.



2. OIIUC JUCEPTALIMJE

2.1. Canprxaj aucepranuje

Hoxropcka nuceptanuja bpanka CnaBkoBuha mon HaciaoBoMm ,,MomanuTeTd MPUMEHE
MACMBHUX COJIAPHUX CHCTEMa IIPH CaHaAIlMju MHAYCTPHjCKUX o0jekata y CpOuju “ HamucaHa je
Ha yKynHO 318 ctpana. Ha moueTky mucepTaiyje, mpe OCHOBHOT TEKCTa, Ha YKYITHO 27 cTpaHa
Hajlaze ce: MOJald O MEHTOPY M WIAHOBMMAa KOMHCH]jE, W3jaBad 3aXBAJIHOCTH, pe3UME Ha
CPIICKOM M €HTJIECKOM je3MKYy, Cajp’kaj paaa, MOJMOBHUK M CIHcak ckpaheHuia m cumoOosa
KOpUITheHnX y JaucepTaiuju, MOmuc ciauka, Tadena u aujarpama. Ha kpajy pama gatu cy:
nperiies] u3Bopa u auteparype ca 129 mutupanux Oubmmorpadckux jeAMHUIA, HABEACHUX Ha
12 ctpana, npuno3u Ha 87 cTpaHa, 6norpaduja ayropa ca o1adpaHUM HayYHUM paJoBHMa Ha 4
CTpaHe, HAaKOH 4Yera cCjeJe Hu3jaBa O ayTOPCTBY, H3jaBa O HCTOBETHOCTH IITaMIaHE H
€JIGKTPOHCKE Bep3Huje TOKTOPCKOT pajia U m3jaBa o kopuinhemwy. Pan ykibyuayje 25 ciuka, 115
tabena u 93 aujarpama. Ha xpajy pana naro je 3 mpuitora. Pan caapxu net nornassba: YBOJ,
PedepenTHn okBUp yTHMIaja Ha UHAYCTpHjcke oOjekre, Onmabup pedepeHTHHX Mojaea
UHAYCTPHjCKHX oO0jekaTa M Mepe EHEeprercke caHamyje 3a Kiaumarcke ycinoBe CpOwuje,
PesynraTu eHepreTckux caHauuja mzaOpaHux Mojena, 3akibydak. Caapikaj aucepranyje je
cienehu:

ArnicTpakT

Abstract

Canpxaj

[TojMmoBHUK
Ckpahenutie u cuMO0IH1

YBO/J]

YBOJIHE HAlTOMEHE O TEMU M aKTYEITHOCT TeMe
OO6pazioxeme npeameTa u mpodaemMa UCTpaKUBamba
Bubnuorpadcku n3Bopu o mpeMeTy UCTPaKUBabA
KpuTtnuku ocBpT Ha ocajaiimba UCTPaKUBamba
OO0yxBar UCTpaKuBamba

OCHOBHM LIWJbEBH U 33JaI1 HCTPAXKUBAA

Hayuna u apymrBeHa onpaB/IaHOCT IUCEepTallHje, OUYCKUBAHH PE3YJITATH U lbUXOBA IIPUMEHA
Hayune xumnorese uctpaxupama

Hayune mertone ucrpaxusama

[Ipernen caaprkaja paga

1.PEOEPEHTHM OKBUP YTULIAJA HA UTHAYCTPUJCKE OBJEKTE
1.1. Kimmarcke mpoMeHe M OJIp>KUBHU Pa3Boj HHIyCTpUje y cBeTYy U EBponu
1.2. KipydHH TOKYMEHTH O OJPKMBOM Pa3BOjy MHIYCTPH]CKUX oOjeKaTa
1.3.  OppxuBH MHAYCTPHjCKH pa3Boj u noteHnujai Pemybnuke Cpouje

1.4. Hunyctpujcko Haciehe, mpuMmepu aganTaije U mpeHaMeHe

1.5. IlacuBHHM collapHU CUCTEMU

1.5.1. Craknenuk

1.5.2. TpombeoB 3un

1.5.3. IBocTpyka dacana

2. OJABUP PEGEPEHTHUX MOJEJIA UHAYCTPUIJCKNX OBJEKATA 1 MEPE
EHEPTETCKE CAHAIIMJE 3A KIIMMATCKE YCJIOBE CPBUJE

2.1. Tumonoruja MHIYCTPUJCKUX O0jeKaTa mpeMa KpUTepHjyMUMa KOju YTUIY Ha
HOTPOIIBY EHEPTHje

2.2.  W3060p Moxena 3a aHAIU3Y

2.2.1. Mogen M1: Uanyctpujcka xana ca KpOBOM IIe]l KOHCTPYKIIUje

2.2.2. Mopnen M2: UanycTtpujcka Xajia ca JBOBOJHHUM KPOBOM



2.2.3. Mogen M3: Unnyctpujcka xaina ca paBHUM KPOBOM

2.3. YnopeaHu mpuKa3 TEPMUYKUX KapaKTEpUCTHKA OMOTa4ya U3a0paHUX WHIYCTPU]CKUX
Mojena

2.3.1. Omre KapakTEPUCTHKE OMOTauya n3abpaHuX MHAYCTPH)CKUX MOJIEIa

2.3.2. Tepmuuke nepdopmance oMoTaua n3abpaHUX UHIYCTPH)CKUX MOJIENa

2.3.3. TpaHCMHCHOHU TOTUIOTHHU TYOUITH KPO3 OMOTAaY 3rpajie

2.4.  Ilpemnor mepa caHaiyje o1adpaHuX HHAYCTPH)CKHX MOJerna

2.5. Merono0mKy TPUCTYI Y UCIIUTUBABY EHEPTreTCKuX nepdopmancu pedepeHTHUX
MoJIeNia HHIyCTPU]CKHUX o0jeKara

2.5.1. Knmmarcke KapakTEpUCTHKE 3HAYajHE 32 EHEPTETCKY aHaTU3Y

2.5.2. Ceprudukanuja eHepreTck epukacHuX U HHIYCTPUJCKUX oOjekara

2.5.3. Hymepuuka cumynaiyja eHepreTckux nepdopmMaHcu ogadpaHux Mojesna
UHIYCTPHjCKUX 00jeKaTa

2.5.4. Pexwum xopumhema mpocTopa

3. PE3VYJITATU EHEPTETCKUX CUMVYJIALIUJA USABPAHUX MOJIEJIA

3.1. TlorpeOHa puHamHa eHEpruja 3a rpejame U xnaheme n3abpaHux Mojaena

3.1.1. Toagumma GpuHATHA CHEPTHja 3a TPejarke 3rpajie

3.1.2. Togumma punanHa eHepruja 3a xialheme 3rpajie

3.1.3. Meceuna puHaHA €HEpruja 3a rpejame U xaheme 3rpaje

3.2.  JlompHHOC U HETaTHBHH yTUIIA] TOIUIOTHUX JOOUTAKa y 3rpagama

3.3.  VHTEepHM TOIJIOTHH TOOWIIM M COJIAPHH JTOOHIH y 3Tpajgama

3.4. Amnammza emucHje yribeH-JIHMOKCHUA

3.5. AunrepHartuBe 3a mo0OOJbIIIAKE CHEPTETCKUX KAPAKTEPUCTUKA WHIIYCTPU]CKUX Xajla ca
JBOCTPYKOM (hacagom

3.5.1. Tlpennor mepa yHanpelhema eHEPreTCKuX KapakTepUCTHKA HHTYCTPU]CKUX Xajla ca
JBOCTPYKOM (hacagom

3.5.2. Togumma GuHaTHA CHEPTHja 3a TPejarke 3rpajie

3.5.3. Togumma punanHa eHepruja 3a xinalheme 3rpajie

3.5.4. Meceuna puHaHA €HEpruja 3a rpejame U xaheme 3rpaje

3.5.5. MHTepHU TOIUIOTHU U COJIAPHU JOOUIM Y 3rpajama

3.5.6. Ananmsa emucuje yrjbeH-IMOKCHIA

3.6.  uckycuja

3AKJbYYUAK

N3BOPU U JIMTEPATYPA

[MPMJIOT 1

I[TPUJIOT 2

[MPMJIOT 3

BUOT'PADOUIJA AYTOPA

N3JABA O AYTOPCTBY

N3JABA O HCTOBETHOCTHU IHTAMITAHE 1 EJIEKTPOHCKE BEP3UJE
JJOKTOPCKOI' PAJIA

N3JABA O KOPUIIThHEBRY



2.2. Kparak npukas mojeIMHayYHuX HOrJIaBJba

Pan canpxu met nornassba: YBoJ, PedepeHTHH OKBHp yTHIaja HA HHAYCTpUjcKe objekre, Onadup
pedepeHTHUX Moea MHAYCTPUJCKIX 00jeKaTa U Mepe €HEpreTCKe CaHallfje 3a KIIMMATCKe yCIOBe
Cpbuje, PesynraTu enepreTckux cananuja u3adpanux Mojena u 3akjbydak.

VY npBOM MorIaBby - YBOIY ce oOpasnaxe Tema, MpeaMeT U MpobiieM UCTpaKuBamka, 1aje YBUA Y
JUTEpaTypy, pa3MaTpajy LWBEBH U 3aJalld HCTPaKUBamba, XUIOTE3e, Ka0 W HAayYHH METOAM
UCTpaXKMBaa, BPIUIM MPOILIEHA HAyYHE OMPABIAHOCTH M pe3yiTaTa UCTPaKMBama U Jaje Mperien
CTPYKTYpe JOKTOPCKE HCepTallnje.

Jlpyro mornassbe je pe3yiTaT TEOPHjCKOT UCTPaKUBakha O Y3pOIMa M TOBOJMMA 33 UCTPAKHUBAE
npemioxkeHe Teme. ONucyjy ce U TymMade YHEEHUIE KOje JOBOJE 10 0OJber pasyMeBama 3Hauaja
npeaMeTa UCTpakuBama. ['0BOpHU ce 0 MHAYCTPHjH M MHAYCTPH]CKOM pa3Bojy y cBeTy u 'y Cpouju,
Kao O jeaHoM oj Bojehux cexTopa cBeTcke mpuBpene. [lajy ce KOMEHTapu O BHCOKOM Opojy
HaIyIITeHUX HHIYCTpUjcKuX oljexata y CpOuju, o OpayH(uII MHBECTHLMjaMa, aJanTaldju U
IpeHaMEeHH HMHIYCTpUjcKuX oljexata y CpOHju IITO MpeacTaB/ba MOBOJA 33 OBO HCTPAKUBAME.
VYka3yje ce Ha 3Ha4aj popmupama cBecTd 0 MoryhHOCTH HMcKopuiihema nocrojeher rpaleBuHCKOT
¢donna, yHarnpehema HErOBUX EHEPIeTCKUX KapaKTEpUCTHKA M MMILIEMEHTAIMje OAPKHUBOCTH Y
11€JIOM TPOIECy OOHOBE M CaHaIuje.

VY tpehem mornaBsby Tperupa ce mpoOieMaTHKa WHIYCTPUJCKUX oO0jekara, HUXOB YTHIA] Ha
KUBOTHY CPEAMHY U TOTPOLIBY €HEpruje, W Jaje ce THUIOJIOTHja MHIYCTPUJCKUX objekara ca
eHeprerckor acmekra. Ilpmka3yjy ce KOHIENTH 3a OCTBapeHEe EHEepreTcke e(UKacHOCTH Y
UHIYCTPHJCKHUM OO0jeKTHMa, CHUCTEMH 3a CepTH(HKAIM]y CHEpreTcKku e(pukacHUX objekara u
OJIrOBOPHOCT TIpeMa >KUBOTHO]j CpeinHH. Bpmm ce omabup KOHKpETHHX Mojenla WHAYCTPHjCKUX
o0jekaTa M CIPOBOJE C€ aHalu3e MUXOBUX eHeprerckux mneppopmancu. Dopmupa ce
METOJIOJIONIKK TPHUCTYIT M3paJd CIIEHapHja CaHallhje MpeMa KOME C€ BpIIM CaHalHja oMoTada
onabpaHux objekara, O/ 4Yera 4YeTUPU CIICHapHja CaHallUje IMPeJCTaBJbajy NMPHUMEHY IBOCTPYKE
dacane. [laje ce ommc mapamerapa KOjH YTHYY Ha HYMEPHUYKY CHMYJIANH]y EHEPTreTCKUX
nepopMaHcu Mojena, Kao IITO Cy KIMMATCKH YCIOBH, (U3UYKE KapaKTEpUCTHUKE oOO0jeKaTa,
TOIUIOTHO onTepeheme U peKUM Kopulhema MpocTopa.

VY d4eTBpTOM IMOIJIaBJbY H3JIAXYy CE€ Pe3ylATaTH O IMOTPEOHO] €HEpruju 3a rpejame U Xiaheme
omabpaHux Mojejla HHIYCTPHUJCKUX 3Tpaja HAKOH TMpUMEHe OpojHMX HHBoa yHampehema,
dopMHpaHNX KOMOMHOBamEM KJIaCHYHE CaHallMjeé oMOTadya M MPHUMEHE IBOCTpyKe Qacanae Kao
MOJAJINTETa TPUMEHE MACHBHUX COJIADHUX CHUCTeMa Mpu caHanuju. Bpemnoctu yrBphene
KOMITjYTEPCKUM CHUMYJIallFjaMa MOTPOIIE CHepruje cy ynopeheHne u miycTpoBaHe aujarpamuma.
Hajy ce mpemio3u 3a yHamnpeheme EHepreTcKMX KapaKTepHCTUKa MoJeNla M aHAJIM3HUpajy ce
JONPUHOCH MPEAJIOKEHUX Mepa. 3akibydllld aHalnu3a M MPEHoOpyKe 3a MPOjeKTOBAE EHEPreTCKe
caHallje MHIYCTPUJCKUX 00jekara ca MpUMEHOM JBOCTpyKe (hacame mpukaszyjy ce y AMUCKYCHjU Ha
Kpajy OBOT IOTJIaBJba.

VY metom nornasipy - 3akJbyUKy /aje ce MpHKa3 pe3yliTara HCTPaKHBamba, MOTBPhyjy mocTaBIbeHe
XHUIoTe3e, oOpasznaxe NPUMEHJBUBOCT IMOCTUTHYTHUX pe3yiTara M yKa3yje Ha NpaBle Aajbux
UCTPAKHUBAbA.

3. OLIEHA M CEPTAIINJE

3.1. CaBpeMEeHOCT ¥ OPUTHHAJIHOCT

VY nucepranmju ce TpeTHpa akyelHa mpolieMaTHka yHarpehema eHeprerckux mnephopMaHcH
3rpajia M carjieiaBajy MOJAINTETH U e(eKTH MPUMEHE MMACHBHUX COJAPHHUX CHCTEMa IPH CaHALUjH
uHaycTpujckux 3rpaga y CpOuju. Jucepramuja ce 6aBu mporieHOM yHampelhema eHepreTCKUuX
KapaKTepUCTHKa TMocTojehux WHAyCTpHjCKUMX o0jekara y KIMMATCKUM YycioBuMa PemyOnnke
Cpbuje ca mpumeHoM aBocTtpyke (acazne. Ilopeheme yHnanpehema eHepreTcKux KapaKTepHUCTHKA
oabpaHuX MoJieNia HHIYCTPUJCKUX 3Tpajia ce BPIIU 32 HAMEHY MHIYCTPHUJCKOT 00jeKTa M 3a CIIy4aj
MpeHaMeHe y MOCJIOBHU 00jeKar.



OpurnHaIHOCT IHcepTalyje ce oriiesia y YNIhEeHUIN a YHanpeheme eHepreTCKuX KapaKTepUCTHKA
MHTyCTPH]CKHUX 3Tpaja ca IMPOMEHOM HaMEHE M NPHMEHOM JBOCTpyKe (acaje, Kao MOAAIUTETA
IpUMEHE TMAaCUBHUX COJIAPHUX CHCTEMa, 10 caja HHje OWI0 IpeaMeT HAyYHOT HCTpaKUBamba y
Cpbuju. bpayndunn mHBecTunje, Koje TOpel OXHBJbaBamka CTapUX o0jexaTta Mojapa3yMeBajy U
peBuTanu3amnujy 3araheHor rpal)eBUHCKOT 3eMJBHMINTA, y CBETYy Cy akTyeinHe Beh nBamecerax
ronguHa. Hamymrena uHAYCTpHjCKa TIOCTPOje€ha M PYMHUPAHU MHAYCTPH]CKU KOMIUIEKCH, OOMYHO
CMEIITEeHU y JICJIOBUMA I'pajia KOjU Cy y BpeMe MHIYCTPUjCKE PeBOIYIMje OWiIM jesrpa pas3Boja, y
pa3BUjeHUM 3eMJbaMa I0CJIe CaHaIlMje BUIIE HE MPECTaBbajy PYIJIo Kao INTO je TO caja ciaydaj y
CpOuju.

3.2. OcBpT Ha pedepeHTHY U KOpUIThEeHY JIUTEPATYPY

[IpunrkoM pama Ha TOKTOPCKO] AMCEepTalnju, KopiiheHa je o0OMMHa JUTepaTypa U pa3HU IPUMapHHA
U CeKyHAAapHH M3BOpH. VICTpakuBame KaHAMJATa jé 3aCHOBAHO HAa M3BOpPHMMA O HAI[MOHAIIHO] U
€BPOIICKOj pEeryJaTUBH O EHEPreTckoj e(PUKacCHOCTH Yy 3TrpagapcTBy (3aKOHH, JTUPEKTHUBE,
NPAaBUJIHMIIM, CTpATEeTHje W Jp.), HAYYHUM M CTPYYHHUM dYacomucuMma (CTyauje cilydaja IpoIeHE
noTpeOHe eHepruje 3rpaja, CTyauje cliydaja IpuMeHe MojeJMHaYHIX M CETOBa Mepa yHanpehema u
1p.), Kao U Ha IpYTUM U3BOpUMa (OpUTHHAIHA POjeKTHA JOKYMEHTAIMja UHIYCTPH)CKUX 3rpaja, u
ap.). N360p Ombnmorpadckux jeauHUIla yKazyje Ha TO Ja je KaHIWJaT YIMO3HAT ca KJbyYHUM
TEOPHjCKUM paclipaBamMa M pe3yiTaTuMa, Kao M ca aKTyeJIHHMM HIpuUMepuMa Yy o0IacTu Kojy
HCTpaxyje, U Jla Ha OAroBapajyhn HauWH KOPUCTH H3BOPE 3a apryMEHTAIU]y CBOjUX CTaBOBA Yy
obmactTu Kojy wucTpaxyje. HajsHauajHuju wu3BOpH KOpHIINEHHM Yy HUCTPaXMBamy, a Ipema
cnenuUIHUM TeMaTCKUM OKBUpHMA, Cy clieaehu:
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3.3. Omc 1 aIeKBaTHOCT OPUMELECHIUX HAVUYHUX METOIA

VY pany ce KOpUCTH BHILE HAyYHUX MeTona. [Ipunnkom paga KaHAWIAT KOPUCTH OIIITE, TOCeOHE U
cnenuduuHe HaydYHE METOJIC HCTPAXKHBamka y 00JIacTUMa KOje Cy MpeaIMeT ucTpaxuBama. [Ipupona
paza ycioBJbaBa Jla UCTpaXUBame OyJe CIpPOBEACHO Yy TPU OCHOBHA MpaBlia, OJHOCHO JeNa
UCTPaKMBamka MITO MOIPa3yMeBa BHIIE PA3TUUYNTHX HAYYHO-UCTPAKUBAYKUX METO/IA.

[lpBu mpaBar, uCTpaKMBama C€ OMNIEAAa Yy MPHUKYIUbaky IOJaTaka M aHAIM3H INPETXOIHUX
UCTPAXMBama, y cariielapamy U yTBphUBamy YHHEHUYHOT CTamba y o01actu rpalheBuHCKor (hoHIa
HHIycTpujckux oOjekata y CpOuju. Takohe oOyxBara aHamM3y KIMMATCKUX KapaKTepHUCTHKa
CpOuje, ca acmekTa NpUMEHE MACHBHUX (acaJHUX COJIAPHUX CHCTeMa Ha Tpal)eBUHCKUM
o0jexTuMa.

Jlpyru mpaBail je TEOpUjCKU U Y BeMy ce oapel)yjy KpuTepujyMu U mapaMeTpu Ha OCHOBY KOjUX ce
TCHEPAJTHO MOXE H3BPIUIMTH €Ballyalldja KBAJIWTETa IMPHMEHE MAaCUBHUX COJApHUX (acaTHux
cucteMa Ha rpal)eBUHCKUM 00jeKTHUMA.

Tpehu mpaBary ucTpakMBama je MpakTHYaH M Yy HEeMy ce JeQUHUITY pedepeHTHH MOoJIenu
EHEPreTCKe CaHalWje HMHAYCTPHJCKHX o0jeKkaTa, aHaJu3upajy M BPEAHY]y Ca CHEPreTCKOr H
€KOJIOLIKOT acIeKTa.

VY ckiamy ca caMOM TEMaTHKOM, y OBOM paay cy KopuiheHe cienehe HaydHO-HCTpakMBauke
MeToze:

* AmHamm3a caapkaja W KOMIIApaTHBHAa METOAa, KOje ce NpUMEBY]y Y pa3Marpamy
NPETXOJHUX NCTPAKMBamba U3 00JIaCTH PEJICBAaHTHHX 3a carjie/laBambe MOryhHOCTH TpUMeHe
NacUBHUX (acaJHUX COJIAPHMX cHcTeMa Ha Tpal)eBUHCKMM o00jekThMa, Kako Ou ce
a/lekBaTHO (hopMmupasa ciarKa YMHCHUYHOT CTamka U IPUKYIIIIN MTOIAIH KOjH IPEACTaBIbajy
0a3y 3a kacHHje daze UCTPAXKUBABA Y PAY;

* [lpuxynspambe M aHaNM3a TEXHUYKUX IOJaTaKa BE3aHMX 3a MACHBHE COJIADHE CUCTEME U
BUXOBY TPUMEHY Ha WHIYCTPUJCKUM O00jeKTHMMa, Kao M pEeJIeBAaHTHUX IOJaTaka o
UHAYCTPHjCKMM OOjeKTUMa, HEONXOJHUX 3a aJeKBAaTHO M KBAJHUTETHO carjieJaBame
npoOJjeMaTHKe MPUMEHE TBOCTPYKe (acaze Ha MHIAYCTPH]CKUM 00jeKTHMa;

* AHamM3a TEpPMOJMHAMHUYKMX U CEHEPreTCKUX CHMYyJaluja, Jaujarpama, TrpaduKoHa,
TaberapHUX MoJaTaka MPOjeKTOBAHUX M W3BEJCHUX apXUTEKTOHCKHUX 00jeKara ca IacCuBHUM
COJIApHUM CHCTEMHMa, a CBE Yy IMJbY YCIOCTaB/bamba W JAcUHHCama KpUTEpHjyMa 3a
eBaJlyallijy MPUMEHE MMACHBHUX COJIAPHUX CHUCTEMA IPH CaHAIMjU WHAYCTPH]CKUX 00jeKaTa;

* Hymepnuka cumynanuja €HEpPreTcKux MepHOpMaHCH pPAa3TUUUTHX pellekha IMPUMEHE
IBOCTpyKe (hacaze, ka0 MOJalIMTETa MACUBHE COJIAPHE apXUTEKTYype, Y MaTepujalu3aluju
OMOTauya WHIYCTPUjCKUX oOjekaTta momohy pauyHapckux mporpama DesignBuilder u Energy
Plus;

* KganTuTaTMBHa aHanM3a E€HEPreTCKUX MepPopMaHCH pedepeHTHUX MOojeia EHEePreTcKe
caHallvje HHIYyCTpUjcKuX o0jekaTa y CpOuju Koja 00yxBaTa arIuKaiujy IBOCTpyKe dacaje;

e CuHTe3a CBHUX MNPETXOJHO NMPHUKYIJbEHUX IOJaTaka M pe3yirara CIPOBEACHUX aHAIIN3a,
Kako OW ce YCTaHOBWJIM OCHOBHHM IPUHIIMITK M 3aKJbYYILlM 32 IIPUMEHY JBOCTpYKE dacaie
P CaHaIMjy HHIYCTPHJCKUX 00jeKara y KIuMaTckuM yciaoBuMa Pemyonmke Cpowuje.



3.4. IlpuMeHIJEUBOCT OCTBAPEHUX PE3YIITATA

[lpakTiyHa mpUMeEHa pe3yiaTara HAYYHOT HCTPaXHBama Ce€ TPENo3Haje KpPOo3 OCTYIHOCT
YTBPHEHOT METOOJIOIIKOT IOCTYNKa M HYMEPUYKOr MOJeNia CTPYYHO] M HAy4YHO] jaBHOCTH.
Crpyumaru y rpaheBunapctBy CpOuje koju pajie Ha yHanpehemwy rpal)eBuHCKOr (poH/Ia, KOHKPETHO
nocrojehux HMHIYCTPUjCKUX oO0jeKaTa, MOTY Ja carjenajy pesyiraTe O HMOTPOIIBU EHEpruje 3a
rpejame U xmaheme y cirydajy Kaja ce 3aapxkaBa (pyHKIMja HHIYCTPH]CKOT 00jeKTa U KaJia ce BPIIU
npeHamMeHa 00jeKTa y TOCJIOBHY 3rpanay, 3a pa3IMuuTe HUBOE yHampelhema eHEepreTcKuX CBOjcTaBa
€a IIPUMEHOM JIBOCTpYKE (hacajie Kao MOJAINTETa MPUMEHE MaCUBHUX COJAPHHUX CUCTEMA.
Pesynratu pajga npencTaBibajy KOHKpPETHA Ca3Hama MpOM3AllIa M3 aHalIM3e peajHe MoryhHocTH
NpUMEHE TMacHUBHHUX COJAPHUX CHCTEMa, KOHKPETHO IBOCTpyKe Qacajae, Ha HHIYCTPUjCKUM
00jeKkTHMa y KJIMMaTCKUM yciaoBuma Pemyonmuke Cpowuje.

PesynTatu oBe MOKTOpCKE AMcepTaldje TUPEKTHO Najy AONPUHOCE MPOjeKTAHTCKUM TpollecuMa U
KOHIIETITUMAa W TPEACTaB/bajy 3Ha4yajaH JONPHUHOC APXUTEKTOHCKO] CTPYLH, KAa0 W CTpyKama
MAaIIMHCKUX U Ipal)eBUHCKUX MHKEHEPa, MOLITO CaBPEMEHH apXUTEKTOHCKU KOHIENITH €HEPreTCKU
eukacHor Tpahema 3axTeBajy OJUCKY capallby apXUTEKTe ca MAIIMHCKUM W Tpal)eBUHCKUM
UHKEHhEpUMa.

ApXUTEKTHMa, MAalIMHCKUM M TpaljeBUHCKUM HWHXEHEpUMa Cy HaMEHEHE pelieBaHTHE
uH(opMalje, Mpernopyke u METOJOJIOUIKH MOCTYIAK 3a MPOjeKToBame rpal)eBUHCKUX obOjekara ca
OPUMEHOM CTakJia Kao OCHOBHUM MaTepHjaJioM y CKIIONY JABOCTPYKHX (hacaja Kao IacCHBHUX
coylapHuX (pacaHMX CHCTEMHMa, jep TMPOJEKTOBAkE W IMPUMEHA MOMEHYTHX CHCTEMa 3aXxTeBa
NoCeI0Bamk-e aJIeKBaTHUX HH(OpMaIja v 3Hamba YeMy JTOTPUHOCE PE3YATaTH OBOT HCTPAKHBAMA.
[Toceban nompuHOC OBE JOKTOPCKE IHMCEPTALMje CalpkKaH j€ y YHMICHHUIM J1a je Y OKBHPY e
npeJcTaB/beHa IMpoOJieMaTHKa MpPOjeKTOBaka M U3BOhema ABOCTpyke (acage y MOCTYIKY
EHePTeTCKE CaHalyje, a y HJby MOCTU3akha CHEPIeTCKUX YyIITeaa KOPpUITNEHhEeM CyHUEBE EHEPIHje
Kao OOHOBJBUBOT M3BOpa. VcTpakuBama y OBOM pajay IpeacTaBihajy 0a3y mojaTaka 3Ha4dajHy 3a
puOJIMKaBame UJeje MpUMeHe TBOCTpYyKe (acage y momahoj mpakcu U MpeacTaBbajy MOIJIOTY 3a
Jlajba MCTpaXKuBama y (QyHKIUjU (hopMUpama CTpaTerdje MpojeKTOBamka U U3BOhema €HepreTCKu
epukacHux 3rpaga y aomahum yciaoBuma. KoHKpeTHe aHanmu3e IUPEKTHO IPEACTaBIbajy
METO/IOJIONIKH MPUCTYII, a PE3YJITAaTH yKa3zyjy Ha peliema 3a 00HOBY MOCTOjehnx MHIYCTpHjCKUX
objekara u IPOjeKTOBAKE HOBUX Y KIIMMAaTCKUM ycioBuMa Cpouje.

[Ipumena noOujeHUX pe3ynTara ce 04eKyje KaKo y HayIlH - Kao MOJIA3UIITe 3a Jajba UCTPAKUBAHA
Ha CIIMYHY TEMY, TaKO M Y IPUBPEHU - KOJ MPOjeKTaHaTa, Kao rnapaMeTap NpUIMKOM IIPOjeKTOBamba
yHarpelema eHepreTckux rneppopMaHcH 3rpajia, v KoJ CTpydrmaka y rpal)eBHHCKO] HHIIyCTPH]H.

3.5. OueHa JOCTUTHYTHX CcII0COOHOCTH KaHAUAATA 38 CAMOCTAIHHI HAay4YHH paj

[IpeameTHa MOKTOpCKa IUcepTallyja MoKasyje /a KaHIuJaT MOoceayje CIOCOOHOCT 3a caMOCTalaH
HAYYHO-MCTPAXHWBAYKH paj, IITO C€ Orlefa y KOHCYITOBamYy pEJIEBaHTHE JIHUTEpaType W
NOBE3MBaKy 3HaWka W3 o0jacTu apxurekrype. Kanaumaar Biana BeIITHHaMa yrnoTpede pasHHX
HaYYHHUX METOJIa UCTPAKMBaa, IITO YKJbY4Uyje KPUTHUKY TEOPHCKY aHAIM3Y, aHAJIH3y CaapiKaja
pa3sHUX U3BOpA, METOJE KOMIIjyTepCKe CUMYyJallje MOTPOIIkhE SHEPTUje Y 3rpaau, KOMIIapaTuBHY
aHaIM3y, CHHTE3y M HAy4yHy HWHTEpIpETalMjy pe3yiTara HCTpaxuBama. Kanmumar je Kpos
omabpaHe MojeNe 3a MPOLICHY yHarpehema eHEepPreTCKuX KapaKTEepUCTHKA WHIYCTPH]CKUX 3Tpaja
ca MPUMEHOM JIBOCTpYKe dacajie, moka3ao CriocoOHOCT nepuHICcama 1 00pae crenupuiHe TeMe.
3HayajaH Mmokas3aresb ClIOCOOHOCTH KaHAWAATA 32 CAMOCTaJIaH HAYYHH paJl MPOM3HIIAa3H U U3 PagoBa
U3 1mmpe objacTh aucepraiuje MyOnMKOBaHUX Yy 300pHUIMMA MelyHapoaHUX HaydyHHX
KOH(epeHIMja, a Kao jelaH O]l Haj3HAYajHUJUX HMCTHYE C€ PaJl 00jaBJbeH y HAYYHOM YaCOIHUCY
mehyHapoaHor 3Havaja.



4. OCTBAPEHU HAYYHHU JOITPUHOC

4.1. ITpuka3 ocTBapeHNX HAYYHUX JOOPHUHOCA

Hay4yna ompaBIaHOCT TPEIMETHOT HWCTpaKWBama IIOBE3aHa j€ M YCJIOBJbEHA JONPHHOCOM
UCTPAKMBaKka y apXUTEKTOHCKO] M OCTAJUM TEXHHYKMM HaykaMa Koje Cy YCKO IOBe3aHe ca
MIPOjEKTOBAkEM U M3BONhEHEM O0jeKkaTa y 4yijoj MaTepujaau3anuju ¢pacaaHux 3u0Ba Ce IPUMEHY]e
cTakiio y GyHKIMju GopMHpama WIA Kpeupama MAaCUBHHX COJApHHX cucTema. JlompuHOC OBOT
HCTpaXXHBama je y cieaehum obaacTuma:

* [IpuMeHun nacUBHHUX COJIAPHUX cHCTeMa Ha (acanu o0jeKTa, CHCTeMaTU3aINj! PElIeBaHTHUX
nmapaMerapa KapaKTepUCTUYHHMX 33 MPUMEHY I[IaCMBHUX COJApHUX CHCTEMa, Kao |
o0jalelby  YCIOBJbEHOCTH ofabupa (YHKIMOHATHUX KapaKTEPHUCTUKAa IAacCHBHUX
COJIApHUX CHUCTEMa M PEJIEBAaHTHHUX KapaKTEPUCTHKA HMHIYCTPHjCKUX OOjekaTta y 4Hju ce
(bacagHM 3111 TACUBHU COJIAPHHU CUCTEM MHTETPUIIIE;

* MHcrpaxuBame mpoOieMaTHKE E€HEPreTCKe CaHalldje WHAYCTPHjCKUX o0jekara MpUMEHOM
JIBOCTpYKe dacaje, CBeoOyXBaTHO] M KOMIUIEKCHO] aHAJIM3HM PEJIEBAHTHUX KapaKTEPHUCTHKA
oOjekTa, 3aTUM aHajlu3a JoKaluje y3umajyhu y oO3up pelieBaHTHE KIHMMATCKE YCIIOBE
CpOuje, n aHaTU3M U €BATyalldjd MOJAJIMTETa MPUMEHE TAaCUBHUX cojlapHuX cuctema. OBo
UCTPAXKUBAKE JONMPHHOCH YHarpelhemy JIOTHYKO-Ca3HAJHOT TPUCTYIA y pa3MaTpamy
IIEJIOKYITHOT TIpolieca MpuMeHe ABOCTpyKe (acaje nmpu caHallUju MHIYCTPH]CKUX oOjekaTa.

4.1. Kputruka agajan3a pe3yJTara NCTPaKUBaba

Hayynu nompuHOCHM KOjU Cy OCTBap€HH Yy AMCEPTAllUjU MpPEICTaB/bajy yHampeheme HaydyHHX
3HaWa, ¢ 003MpPOM Ja ce MpBU MYyT KOJ HAC carjiejaBa METOJIOJIOTHja 3a MPOICHY yHampehema
E€HEPTreTCKUX KapaKTepUCTHKA MHAYCTPUJCKUX 3rpajia ca MPUMEHOM JBOCTpYyKe (acame y ciaydajy
3aqpKaBama QYHKIMjE U IPEHaMeHe Y (YHKIIM]Y ITOCIOBHE 3rpajie.

Ananusom yHampehema EHepreTcKuX KapaKTepUCTHKa WHAYCTPHJCKHX 3rpaaa (koja oOyxBara
aHAIM3y TIET CIIEHapHja €HEepreTCKe caHallije Ha TpH ojadpaHa Mojesia), aHAJIM30M ToCTojehux
METOJIOJIOIIKHX MTOCTYIAKa 3a MPOIEHY MOTPeOHe eHepruje 3a rpejame u xiaheme 3rpane (u3pagom
HYMEPHYKUX CHUMYyJalldja U HYMEPHUYKHUX MOJeia), YTBphHHUBAmEM THIIONOTHjE€ WHIYCTPH]JCKUX
3rpaja (THIIONOTHjEe ca EHEPreTCKOr acrekra), oMoryhenu cy (opMmHpame W aHaiu3a Mojena 3a
MPUMEHY JBOCTpYKe acaze NMpu cCaHAIM]JU WHIYCTPHUJCKUX OOjeKkara y KIMMATCKUM YCIOBHMa
CpOuje, npUMEHUBUX U HAa OCTAIUM O0jEeKTHMa Ca CIMYHHUM KOHCTPYKTUBHHM M EHEPTETCKUM
KapaKTepHCTHKaMa oMoTaua, Ha mpoctopy Pemyommke Cpowuje.

4.3. Bepuduxkaimja Hay4yHUX JOIPUHOCA

Pan v ucrakayrom mehyaaponaom uacormcy (M23):

1. Slavkovic, B. (2016). Application of the double skin facade in reconstruction of the
industrial buildings in Serbia. Thermal Science, DOI: 10.2298/TSCI160524179S. ISSN
0354-9836, IF 1.222

Pan v 300pHUKY pasioBa ca Me)yHApOIHOTr HAYYHOr cKyma 06jaBsbeH v teaunu (M33):

2. Dragovié, D., Slavkovié¢, B., Zizi¢, K. (2015). The cultural identity of ,,Modern“ Novi
Pazar, In the Proceedings of the The 3rd International Conference - The Importance of
Place, Sarajevo, Bosnia and Herzegovina: CICOP, pp. 119-132. ISSN 2232-965X.



3. Slavkovi¢, B., Dragovi¢, D.(2013). Modern approach tovard the use of glass in the
materialization of the building skin, In the Proceedings of the 5th International conference
on hazards and modern heritage, Sarajevo, Bosnia and Herzegovina: CICOP, pp. 223-236.
ISSN 2232-965X.

4. Slavkovié, B., Zizi¢, K., Dragovi¢, D. (2014). Adaptation of an industrial building into
higher a education institution accordance with improwed energy performance, In the
Proceedings of the 1st International Academic Conference on Places and Technologies,
“Places and Technologies 2014”, editors: VaniSta Lazarevi¢, E., Krsti¢-Furundzi¢, A.,
Djuki¢, A., Vukmirovi¢, M., Faculty of Architecture, University of Belgrade, Belgrade,
2014, pp. 557-564, ISBN 978-86-7924-114-6.

5. CaaskoBuh, b., XKwxuh, K., Iparosuh, /1. (2014). Anantanuja uHIycTpUjCKOT 00jeKTa y
BOCOKOOOPA30BHY YCTAaHOBY y CKJaay ca IOOOJBIIAKEM EHEPreTCKuX mnephopMaHCcH
objexta, Y 360opnuxy 45. Mehynapoonoe Konepeca 3a epejarve, xnaherwe u kiumamuzayujy,
ypenuuk: bpanucnaB TomopoBuh, CaBe3 MalIMHCKUX M EIEKTPOTEXHUUYKHX HWHIKEH-Epa
Cp6uje (SMEITS) - beorpan, Cpbuja: [IpymTBo 3a, rpejame, xinaheme U KIMMaTU3AIN]y
(KGH) Cp6uje, ISBN 978-86-81505-75-5.

Pan v 300pHHKY pasioBa ca MehyHAPOAHOT HAYYHOT cKyna 00jaBibeH v u3Bonay (M34):

6. Slavkovié, B., Dragovi¢, D.(2013). Modern approach tovard the use of glass in the
materialization of the building skin, In the Proceedings of the 5th International conference
on hazards and modern heritage, Sarajevo, Bosnia and Herzegovina: CICOP, pp. 62. ISSN
2232-965X.

7. Dragovi¢, D., Slavkovié, B. (2013). Problems in remodeling of residental interiors: Kitchen
design issues, In the Book of Conference abstracts of the 5th International conference on
hazards and modern heritage, Sarajevo, Bosnia and Herzegovina: CICOP, pp. 49. ISSN
2232-965X.

IIpeBoa M3BOPHOTr TEKCTA YV OOJIMKY CTYM]E, MOTIaBJba WK yinanka (M44):

8. CnaskoBuh, b., (2011). PasroBop ca Mapuom borom. ¥ bojanuh, I1., HBokuh, B. (yp).
Jujanosu ca apxumexmama: o peyu apxumexmype Kao apxumexmypainom akmy. beorpan:
ApXUTEKTOHCKH (akynrerT. ctp. 321-334.



5. 3AK/bYYAK U IIPEJIJIOT

Ha ocHoBy ananmuze nucepranuje kanaunata bpanka CnaBkouha, Komucuja koHcratyje ma je
JHcepTalyja HalUcaHa Yy CcKiIagy ca ojoOpeHoMm TemoM. Jlucepramuja 3aaoBoJbaBa Hay4HE
KPUTEpPHjyMe U TpyXa HAayYHH JONPHUHOC HAY4YHO] oOnmactu Apxumexmypa u ypbanuzam U yXKoj
Hay4HO] OOJIACTU ApXumexmoHcke KOHCMpYKyuje, mamepujaiu u ¢uzuxka 3epada 3a KOjy je
MaTu4aH APXHUTEKTOHCKH (haKyaTeT, Ka0 M Hay4YHU JONPUHOC KOjU C€ OJHOCH Ha Pa3BOj HOBHX
METOJIOJIOTHja M MPUMEHY pe3ylnTara HCTpaXuBama y Mpakcd. OpHTHHAIHU pe3ynTaTH ce
IPBEHCTBEHO OJIHOCE HAa METOJOJIOIIKA IIOCTYNaK 3a IPOILEHY YyHamnpehema eHepreTcKux
KapaKTEepUCTHKA MOCcTojehX MHAYCTPH]CKUX 3rpajia OCTBAPEHOT IPUMEHOM JIBOCTpYKE (hacase mpu
caHaIlMju OMOTaya 3rpaje.

Kanaunar je mokazao criocOOHOCT 3a Hay9HO-UCTPAKUBAYKU PaJl KPO3 paJl Ha camMo] JUCEPTAIHjH,
o0jaBJpMBakb¢ HAyyHUX U CTPYYHHX pajgoBa Yy 300pHHIIMMa pajgoBa ca MelyHapogHHX
koHpepenmmja (M33), Temarckom 300pHHMKY HalMoHamHOr 3Havyaja (M44) u melhyHapomHOM
yaconucy (M23).

Ha ocnoBy Hampen naBeaeHor, Kommcuja mpemnaxe HacraBHo-HaydHOM Behy ApPXUTEKTOHCKOT
dakynrera YHuUBep3uTeTa y beorpany na ce JokTopcka aucepTaigja moj HazuBoM “‘MoaajauTeTH
NpHMeHe MAaCHBHUX COJIAPHHUX CHCTeMa NPH CAHALMJH MHAYCTPHjcKHX o0jexatra y CpoOuju”,
kanaunata bpanka CrinaBkoBuha, MacT.MHX.apX., IPUXBATH, U3JI0KU HA YBHUJ JaBHOCTH M YIyTH Ha
KOHAaYyHO ycBajambe Behy HayuHux oGmactu rpal)eBUHCKO-ypOaHUCTHUKHX HayKa YHUBEpP3UTETA Y
beorpany.

VY beorpany, 12.11.2016. ronune
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