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1. YBO/

CBeCT 0 OrpaHM4eHOCT! KOHBEHLUMOHANHNX N3BOPa eHepruje
N KIIMMaTCKe NMPpOMeHe 13a3BaHe eM1CUjOM racoBa CTakfieHe
BawwTe, Hapoynto CO, 1 SO, yT1Uane cy Ha pa3soj perynatvse
1 CTaHO NMOOLTPaBakbe YC/IOBa TEPMUYKE 3alUTUTe objekaTta
N CTanHe 3axTeBe 3a CMatbeHeM MOTPOLUHE CBUX 00nMKa
eHepruje y 3rpagama. Mofatak fa ce y obnactn narpahenmx
3rpafa Tpoww y npoceky oko 50% (pa3BujeHe eBponcke
3emrbe 0ko 45%, 3a Cpbujy He mocToje MpeumsHU nodauu
anv NpeTnocTaBke Cy Aa je npeko 55%) yKynHo npounssefeHe
eHepruje, obaBesyje fa ce cnuta MoryhHOCT yLITefe eHepruje
He camo Y HOBMM 3rpafama, Beh npe cgera, y Beh nsrpaheHnm
3rpafama, nocrojehem rpaheBuHCKOM hoHy.

MpaBHW OCHOB KOJUM Ce perynuvile paumoHanHa ynotpeba
eHepruje y obnactv usrpafhbe 3rpaga Hanasu ce y 3akoHy o
nnaHmparsy 1 rpaherby’ y kome ce y YnaHosuma 4., 21.1 201
AedVHVLLY YCNOBW 33 eHepreTcky edrKacHOCT 3rpafa, kao Uy
noA3akoHCKMM akT1Ma, Yuja npunpema jey 3aBpLuHoj da3n. Osa
nof3akoHcka akta fAecduHucahe n3mehy octanor eHepretcke
paspefe 3rpafa, noTpebHe H1MBOE eHepreTcke 3allTuTe 3rpaja
1 MeTofie NpopavyHa, NMocTyrke 3a MNpojeKToBarbe eHepreTcku
pauMoHanHux ypbaHux LenvHa v 3rpafa. buTHo je nctahu
[a ce y OBMM MOL3aKOHCKMM akTuMa, TPeTUpajy v HoBe W
nocrojehe 3rpage.

MapanenHo ca ofgpehrBarbem eHepreTckux paspefa 3rpada,
ytBpheHa je notpeba fda ce carnepajy KapakTtepucrike
nocrojehnx3rpanay Cpoujn. OBoncTpaxmBarbeTpebanaykaxe
Ha MofanuteTe nNoOosbluakba eHepreTckmx nepcopmaHcu
3rpafa, YCTaHOBW jefHOCTaBHe, npe cCBera CBMMa LOCTYMHe
NPUHLMMNE PEKOHCTPYKLMje, Nako NMPUMEHIBbMBE 1 Ca jaCHUM
nokasaresbima o Moryhmnm noteHumjanHnm ywregama. Lnrmb
je [a ce KpO3 OBakaB HaLMOHaNHW KaTanor TMnoBa 3rpaja
MoryRHOCTM eHepreTcke paxabunuTauumje npubnuvxke n objacHe
HajseheM Opojy KOpMUCHMKA: BRACHMLMMA, MHBECTUTOPUMA,
npodecrMoHanyMma 13 oe 0bNacT, NOKaNHUM BNACTUMA,
NHCTUTYLMjaMa Koje MOry Aia Mpy>e Hekn 0bnnK prHaHcmjcke
noapLuke.

OppehyvBatbe  eHepreTckMx  KapakTepuctvka  3rpage,
buhe ypaheHo kpo3 (opMuparse HaLMOHANHOM KaTanora
n3rpaheHnx 3rpada. Y okBupy katanora, buhe geduHmncaHa,
3a  Cpbuvjy, KapakTepucTM4Ha TuMonoruvja 3rpaja ca
onnc1Ma 1 KapakTepucTikamMa enemeHata CTpykType 3rpaga
(KoHCTpYKUMja, OMOTad, TUNOBM 31A0BA, NPO30pPa, TaBaHMLaA,
KPOBOBA, CUCTEMU FPejatba), 1 eHepreTckUM nepdopmaHcama
OBUX enemeHata. VcroBpemeHo, 6Guhe, 3a cBe ytBpheHe
KapakTepucTMyHe 3rpage M3 Tunomnoruje npeayioxkeHn u
paznuYMTK 0BNMLM 0OHOBE CTPYKTYpe 3rpafe U NpUMerbeHNxX
yrpaheHunx cucrema, ca nrbem CMakberba MoTPOLLH-e eHeprije.
Kao nopnora 3a n3pafy oBor katanora kopuctihe ce:
*  VctpaxuBarbe paheHo Ha ApXUTEKTOHCKOM thakynTeTy
YHuBep3uTeTa y beorpay y OKBMPY Hay4HONCTPaXKMBAYKOT

npojekTa ,EHepreTcka onTMMM3aLmja 3rpafia y KOHTEKCTY

1. INTRODUCTION

Awareness of the limited conventional energy sources and
climate change caused by greenhouse gases, especially CO2
and SO2, have influenced the development of the regulations
and constantly stricter conditions for heat insulation of
buildings, and have brought constant demands for reducing
the consumption of all energy forms in buildings. The fact that
approximately on average 50% of the overall energy produced
is consumed in constructed buildings (in developed European
buildings approx. 5%, for Serbia the assumption is that it is over
55 %, but there are no precise data), obliges us to research the
potentials of energy saving, not only in new buildings, but in
those that are already a part of the existing building stock.

The legal framework that regulates rational energy use in
the field of building construction lies in the Law on Planning
and Building" where the articles 4, 21. and 201 define the
conditions for the energy efficiency of buildings, together with
the by-laws that are in the final phase of their preparation.
These by-laws will define among other things the energy
ratings of buildings, the necessary levels of energy conservation
of buildings and calculation methods, design procedures of
rational energy urban complexes and buildings. It is important
to highlight that these by-laws treat new, as well as the existing
buildings.

Simultaneously with the establishment of energy ratings of
buildings, there is a need for assessing the properties of the
existing buildings in Serbia. This research should point out the
modalities of improving energy performances of buildings;
it should establish simple, primarily, all available principles
of reconstruction that are easily applicable and with clear
indicators of their potential for energy savings. With such a
national typology of buildings, the objective is to bring closer
and to explain the possibilities for energy rehabilitation to the
majority of consumers: homeowners, investors, professionals
in this field, local authorities, institutions that can offer some
for of financial support.

The assessment of energy performances of buildings will be
carried out by structuring a national catalogue of the existing
buildings. Within the catalogue, a characteristic building typology
for Serbia will be defined, together with the descriptions and
characteristic elements of the building structures (construction,
envelope, wall types, windows, ceilings, roofs, heating systems),
and the energy performances of these elements. Simultaneously,
for all the distinct buildings from the typology, different forms of
renovation of the building structure and applied built-in systems
will be proposed in order to reduce energy use. For the basis of
creating such a catalogue, the following will be used:
»  Astudy carried out at the Faculty of Architecture at

Belgrade University, as part of a scientific research

project Energy optimization of Buildings in the Context

of Sustainable Architecture’ within an investigation was

performed about the building properties in the Belgrade area.



OLPKVBE apXUTEKTYpe”?, y OKBMPY Kora je paheHo
NCNUTUBAHbE KapakTePUCTVIKa 3rpafa Ha noapy4jy
beorpaga,

Pe3ynTati npojekta TABYJTA, y OKBUMPY Kora je AecbrHmcaHa
jeAVHCTBEHa MeTOAO0MOorMja 3a POPMUParbe HaLMOoHaNHe
TMnonorvje 3rpafda 3a Behn 6poj eBponckmx 3eMarba’
Mopaum n3 nonuca n3 2000. n 2002. rognHe, Kao 1 13
nonuca koju he ce obasut anpuna 201 1. roamHe

Mo noTpebu, yKonmKo pe3ynTaTvi Nonmca He Aajy AOBOSbHO
nofataka, bvhe cnposefieHe cneLjanHe aHKeTe.
McTpaxmBarba y NNOKanH1M apxmBama

McTpaxBarba Ha TepeHy, rie H1CY LOCTYMHM Nogaum
MatemaTtcka Mofenmparba 1 NpopadyHu

DGA3A A

Y okBUMpY dhase A, nprnpeMHe hase 0BOr NpojekTa, Manmparba
rpahesuHckor hoHaa Cpbuje y unsby yHanpeherba eHepreTcke
edurkacHoOCTM y cTambeHnM objekTima, ypahere cy cnepgehe
AKTUBHOCTH:

13BpLUeHa je aHan13a nocrojehnx nponmnca o TepMUHKO]
3awTmT y Cpbujn, yTBphHEH je HXOB MCTOPW|CKI Pa3Boj,
TPEHYTHO CTakbe Kao M aHanM3a nofA3akoHCKKMX akaTa Koju
cy y npunpemu 1 koju he crynutii Ha cHary og, 1.1.2011.
rof; M3BPLUEHa je aHanM3a TepMUHKIX Nponnea y

HeKMM 3emrbaMa EY, a nocebHa naxrba noceeheHa je
ovpekTBama EY, ENB 1 v 2, ca kojuma je y byayhHoctn
HEOMXOLHO M3BPLUWTM yckNahnBarbe CBMX 3aKOHa
(TpeHyTHO ce oBa perynatviga EY KopuvcTi Kao cMepHMLa 3a
pa3Boj Halle perynaTuse)

M3BPLLEHA je aHanm3a UCKycTaBa eBPOMCKMX 3eMarba

y 0BOj obnactu. Linmb oBe aHanm3se je carnepasarbe
aKTyeniHe eBpOIcke Npakce y 00nactu crpateruja u
MeTogfionornja yHanpeherba eHepreTckmx KapakrepmcTiika
cTambeHor oHAa Kako b1 ce [OLWNOo [O HaUMOHanHe
TUnonoruje Koja o1 drna MeTofoNoWKM KOMAATUONIHA
ca eBpornckoM. MeTofonoLLKa KoMNaTMOMIHOCT b1 3a
pe3ynTaT MMana HaLWOoHanHy TUNonorujy 1 CTpyKTypy
nofataka nocraBfbeHe y NOTNyHOCTW y carnadjy ca
NPOLLeCOM eBPOMCKe XapMOHM3aLmje y 0BOj obnactu
4nme 6u ce omoryhunna edrkacHa fBOCMEpPHa

pa3MeHa MHdopMaLmja, 6asa nogataka, McKycTaBa 1
anara 3a carnefiaBatbe 1 yHanpeherbe eHepreTckmx
KapakTepucTnka ctambeHyx objekara.

[edurHuncaHa je npennMrHapHa MeTogosnoryja 3a
CTBaparbe HaUMOHANHOT KaTasora 3rpafa v Tunonoruje
3rpafa; hopmumpaHa Tunonorvja Tpeba fa byne
noTryHo ycknaheHa ca TMnonornjom AeduHUcaHoM
TABYJ1A NpojekToM a Ha OCHOBY 3aKOHCKMX OKBMPa
Peny6nnke Cpbuje Kao 1 Ha OCHOBY CreuUmdUYHOCTI
Koje Npowm3umnase 13 NoKanHKX ycrnoBa KnvMMe, Tpaguumje
y CUCTEMUMA rpafbe 1 nprMeHe rpafeBUHCKNX
mMaTepujana;

/13BpLUEeHa je NpenMMrHapHa aHanv3a TMNoBa rpaghbe,
NPUMEHEHNX KOHCTPYKTUBHUX C1UCTEMa, yrpaheHnx

eflieMeHaTa N MaTepujana Ca HNXOBOM BpEMEHCKOM

The results of the project TABULA, in which a unique
methodology was defined for structuring a national
typology of buildings in the majority of the European
countries®

Data from the census in 2000, and 2002, as well as from
the census that will take place in April 2011

If necessary, special surveys will be carried out, in case the
results of the census do not provide enough data.
Research in local archives

Research in the field, where data is not available
Mathematical modeling and calculations

PHASE A

In phase A, the preparatory phase of this project, the following
activities were carried out:

An analysis of the current regulations regarding thermal
insulation in Serbia was performed,; its historical
development was determined, the current state, as well
as an analysis of the by-laws that are being prepared or
that will come into force from 1.1.2011; an analysis of
the thermal regulations in some EU countries was carried
out, and special attention was paid to the EU, EPBD 1

and 2, with which all the laws must be harmonized in the
future (currently this EU regulation is used as a guideline
for the development of our regulation)

A preliminary methodology for creating a national
catalogue of buildings and a building typology is defined;
the created typology should be completely harmonized
with the typology defined by the TABULA project and
based on the Republic of Serbia’s legal frames, as well

as based on the distinctions that are a result of the local
climate conditions, traditions in building systems and
applied building materials;

A preliminary analysis was carried out of the building
types, applied constructive systems, built-in elements and
materials together with their time distribution. Particular
distinctions have been noticed in certain regions that

will demand special attention during the creation of the
national typology;

A preliminary creation of the building typology, based

on the Republic of Serbia’s legal regulations, the current
situation, and this preliminary typology was compared

to the typology that was adopted in the project TABULA,
and is a result of the European norms.

During the creation of a preliminary catalogue, there was
constant coordination with the Work Groups that work on
the preparation of by-laws in the field of energy efficiency
of buildings, and within the Serbian-German Joint Project
in the field of energy efficiency conducted by the Ministry
for Environmental Protection and Spatial Planning. These
by-laws will represent a foundation for the making of the
model for the energy refurbishment of reference buildings
from the national catalogue.

During work on the preliminary study, initial contacts have
been established with the centers in Nis and Novi Sad



OncTprbyumjoM. KoHcTaToBaHe cy 1 nojeamnHe
Cneumn@UYHOCTM y TPAANLMN FPaLHse Y NOjeaNHUM
pervoHnmMa koja he 3axTeBaTi 1 NOCeOHY Naxsy Npu
hopMurparby HaLMOHasHe TUnonorvje;

*  V3BpLUeHO je NpennMUHapHO hopMurparbe Trnonorvje
3rpafia, Ha OCHOBY 3aKOHCKe perynaTuiee Penybnuke
Cpbuije, cTarba Ha TpeHy 1 OBa NpenMnUHapHa
Tunonoruja je ynopeheHa ca TMNONOrMjoM Koja nocToju
Kao ycBojeHa y npojekTy Tabyna a pe3yntar je eBpOncKmx
HopMU;

+  TokoM pafia Ha popmuparby NpenvMmHapHor
KaTanora BpLUeHa je CTanHa KOopAMHaLmja ca PagHnM
rpynama, Koje pase Ha 13panv Nof3akoHCKmMx akata 13
obnacTu eHepreTcke eyKacHOCTM 3rpajaa a y OKBMpY
CPNCKO-HEMAYKOT 3ajeiHMYKOT NpojekTa y 0bnactu
eHepreTcke erkacHOCTM Koje BoAM MUHWUCTapcTBO
>KMBOTHeE CpefnHe 1 MPOCTOPHOT NnaHuparsa. OBa
NOA33aKOHCKa akTa NpefcraBrbahe 0CHOB 3a (hopMmparbe
MOJiena eHepreTcke 0OHOBE pechepeHTHMX 3rpafa 13
HaLMOHanHor Katanora.

+ TokoM pafZia Ha NPeNVMUHAPHO] CTYAMjU OCTBapPeEHH
Cy MOYETHW KOHTaKTK ca LieHTprMa y Huwy 1 HoBom
Cany (apxumBw, akynTeTu, CTpyyrbaLn 13 oBe obnactu,
TOMnaHe, areHumje) y Ly NpuKynibakba noTpebHor
MaTepujana. TokoM HapeaHMx da3a paga Ha OBOM
nporpamy buhe notpeGHo hopmmparse MHOTO WKpe
1 CBeODyXBaTHUje MpeXxe Capaftbe U pafa Ha TepeHy
Kako Ou ce NpUKYNUAN peneBaHTHN NOAALIM Ca TepeHa 13
obnactn Cpbuje 3a Koje He NOCToje AOCTYMNHM apXMBCKA
nofauu. OBa Mpexa Tpeba fia 0OyxBaTK NokanHe
Hay4He, CTpy4He 1 0Opa3oBHe NHCTUTYLME, apXMBe,
noKanHy camonynpay, areHuuje, Tonnaxe, rpaheBrHcka
npeny3eha kao 1 nojeAuHLe, CTpyyHbake y obnactu
n3rpagrbe 3rpaga.

2. TOMJOTHA 3ALLUTUTA W EHEPTETCKA EDOUKACHOCT

(archives, faculties, experts in this field, heating plants,
agencies) in order to collect the necessary material.
During the following phases in this program, it will be
necessary to create a greater network of collaboration
and field work, so that relevant data from the field can
be gathered from the regions in Serbia, for which there
are no available archives. This network should include
local scientific, professional and educational institutions,
archives, local home rule, agencies, heating plants civil
engineering enterprises, as well as individuals who are
experts in the field of building construction.

2. HEAT SAVING AND ENERGY EFFICIENCY OF BUILDINGS IN

3rPAJA 'Y CBETIY EBPOMCKE M IOMARE PEIYJIATUBE

MoyeBLUM Of, BPEMEHa Cyo4aBarba Ca €HepreTckoM KpU3om
cefaMaeceTVx roavHa ABafeceTor Beka, NuTarbe noTpoLlHe
eHepruje, y CBETNY YKYMHWUX OAHOCA YOBeKa Mpema CBOM
OKpYy>Ketby, MOCTaje jeAHO Of Haj3HavajHWjX NpobnemMa aarber
pa3Boja caBpeMeHor ApywTea. CX04HO AaTUM Mpuvkama n
ca3HarblIMa, y noyeTky cy Opura 1 naxba NpBeHCTBEHO OMIN
yCMepeHn ka noTpebu paLmoHanHuje ynotpebe eHepruje, LWTo
je, namMehy octanor, LonprHeno pasBojy Nponuca 13 obnactm
TepMUYKe 3alUTWTe, Kako y CBETY, Tako M Ko Hac. [laHac,
MehyTVM, OAHOC NpemMa oKoNVHM BrBa 3HATHO LKMpe cxBaheH
y CBET/y [LOKTPMHE OAPXKMBOr pa3Boja. To bu ca cTaHOBMLLTa
eHepruje 3Ha4uno pHa je, NpBOOWTHWM CTaB O noTpebu
obe3behnBarba MUHUMANHWUX YCIOBa TepMUYKe 3allTuTe
objekata, npepactao BPEMEHOM Y KOHLEMNT EeHepreTcku
eMKacHUX objekaTa, LUITO MOAPA3yMeBa MPOjeKTOBarbe U
rpaherse 3rpafia Koje TpoLe MUHUMAHY KOMMYMHY eHepruje
y3 06e36eherbe MakcMmanHor komdopa.

THE LIGHT OF EUROPEAN AND DOMESTIC REGULATION

Since the period of facing an energy crisis began in the
70’s of XX century, the question of energy consumption, in
light of Man’s entire relation towards his environment, has
become one of the most important problems for the further
development of modern society. At first, in accordance with
the given circumstances and information, attention and care
were primarily directed towards the need for a more rational
energy use, which among other things, has contributed to the
development of regulations in the field of thermal insulation,
in the world, as well as in our country. Nowadays, however,
the attitude towards the environment is understood in a much
broader way, in light of the sustainable development doctrine.
From the viewpoint of energy, this would mean that the
original attitude regarding the need for providing the minimum
of conditions of thermal insulation of buildings, has developed
into a concept of energy efficient buildings over time, which
means the design and construction of buildings that consume
a minimal amount of energy and provide maximum comfort.



N pok EBpona Beh yBenuko cnpoBoan y Aeno HaBeaeHu
KOHLLenT 1 Mepe 3a cnpoBoherbe eHepreTcke eprkacHOCTU
y 3rpajama, a Ha OCHOBY aHanu3e MOCTUrHYTUX pe3yntaTa
yBOAVM NpBe KopeKLuje NpBOOUTHO AeKnapucaHmx CTaBoBa, y
Cpbujn ce Tek ynaxy Hanopw 3a yBoherbe NPBUX 3aKOHCKMX
Mepa KojuMa Ce Halle ApywTBo obaBe3yje Ha NPojekToBarbe
N V3rpagrby eHepreTckun edukacHux 3rpafa. OBa yMrbeHMLa
yKa3yje Ha noTpeOy 0fBOjeHOr carnefaBarba TPEHYTHOT CTakba
Koje Bnafa y Esponu (EBponckoj YHujn) n Cpbujn y LomeHy
perynaTviBe 1 npakce NprmMeHe Mepa eHepreTcke echrKacHOCTH
Kako Ou ce YyTBPAMN HauMHK 1 MoryRHOCTM Nprbnnkasatba
eBPOMNCKMM CTaHdapavMa 13 oBe obnactu.

2.1. EHEPTETCKE MEPOOPMAHCE OBJEKATA KAO
AKTYEJTHU TTPUHUMNTT N HAHEJTO TOTUTOTHE 3ALLUTUTE
3rPALAY EBPOTN

MocMaTpajyhu KOHUENT eHepreTckux nepdopMaHcy 3rpasa,
Moxe ce pehn fJa OH npencTaBfba pesyntaT pas3Boja W
yHanpeherba OCHOBHE MAeje O NOTPedU 3a paLMoHanHMjoM
noTpoLLUHOM eHepruje. Kaga y3memo y 003vp [a noTpoLUrba
eHepruvje Hekor objekTa y BENvKOj MepW 3aBUCK Of, HeroBmx
TEPMUYKMX KapaKTepucTVKa, MocTaje MHTepecaHTHO aa ce
carnefajy HauMHW Ha Koje ce oHe yTBphyjy. Y OaTom cBetny
ce Moxe pehn fda je npobnem eBonyrMpao Of HayesHor
pa3mMaTpakba KapakTepucTiika nojeamnHayqHnxX fenosa objekta y
nornepy koeduLmjeHTa Nponasa TomnoTe, NPeko carnefasarba
NPOCEYHMX, OLHOCHO YKYMHWX KapakTepucTuka objekta no
OBOM NWTakby, [0 YTBPHMBaHba yKynHe NOTpOLHe eHeprutje
Hekor objekTa, WTO Ce yNpaBo CMPOBOAM Ha OCHOBY H-EMOBMX
eHepreTckmx nepcdopmaHc. BpemeHoM je pa3maTtparbe
nuTakba yLUTEAEe eHepruje, OCMM TOMMOTHE 3allTiTe 3rpaja
YKIBYYMno m npyre gakrope koju mMory OuTn op 3Hadvaja
3a LEeNoKynHW npobnemM eHepreTcke paumoHanvsaumje Ha
HMBOY ODjeKTa, a y KOHTEKCTY YKyMHe eHepreTcke noTpoLUHbe
Hekor ApywTBa. CylUTMHa OBAKBOI Ha4yMHa pasMuLLIbarba U
CTaBa npemMa 00jekTy ca acrnekTa eHepruje je Ta fa rpahesuHa
M3nckyje fa Oyde npemcnuTaHa Ha HWBOY HbeHe YKynHe
eHepreTcke echrkacHoCTH. Mpobnem ce, y cknagy ca MM, BuLle
He CBOAM CaMO Ha MWTarbe TOMNOTHWX rybWTaka, OAHOCHO
TOM/OTHe M30M10BaHOCT ODjekTa, pedniekToBaHMX Kpo3 Beh
no3Hate M y npakcu npuMerbiBaHe nokasatesbe, Beh oHM
npeacTaBibajy Camo jeflaH y HW3Yy CermMeHata, Koju ce, nak,
MOry Ha3BaTW eHepreTckuM nepdopmaHcama objekta. Ocum
TOra, Kako caBpemeHn objekT y cBe Behoj Mepu kao CBOj
KOHCTUTYTUBHW [1e0 Cafp>Xe pasnuymte cerMeHTe 1 npopykre
HOBMX TeXHoOMOrnja, WM Yak came Mo cebu npencraBibajy
LPEKTHW pe3ynTaT TeXHOMOLWKMX MHoBaLMja (WTo ca cobom
HOCK MPUMEHY PA3HOPOAHUX WHCTANaLUMOHNX CUcTeMa),
FbMXOB YTWUAj] Ha objekaT ce HU y KOM Ciydvajy He cCme
3aHemaputn. OBakaB KOHLENT ctora y MHoro sehoj mepu y
cebe MHKOPNOpMpPa NTakbe CONapHMUX anu 1 Apyrux cucrema
KOjV MOTy IOHeT B1NO kerbeHe, BUNO HexeSbeHe eHepreTcke
ryoutke nnu nobutke objekTy.

While Europe is well on its way of implementing the above-
mentioned conceptand measures for energy efficient buildings,
based on the analysis of the achieved results, it is introducing
the first corrections of the originally declared views; Serbia, on
the other hand, is taking its first steps of introducing the first
legislative measures by which our society will be obliged to
design and build energy efficient buildings. This fact shows the
necessity for a separate analysis of the current state that exists
in Europe (the European Union) and in Serbia, in the area of
regulation and implementation of energy efficiency measures,
so that ways and possibilities can be determined for achieving
European standards in this field.

2.1 ENERGY PERFORMANCES OF BUILDINGS AS A CURRENT
PRINCIPLE AND POLICY OF THERMAL INSULATION OF
BUILDINGS IN EUROPE

After viewing the concept of energy performances of buildings,
it can be said that it represents the result of the development
and improvement of the basic idea of the need for a more
rational consumption of energy. If it is taken into consideration
that the energy consumption of one building greatly depends
of its thermal characteristics, it is interesting to realize the ways
in which they are determined. In the given light, it can be said
that the problem has evolved from the principle examination
of characteristics of individual parts of buildings in view of
the coefficient of heat transmission, through analyzing the
average, i.e., overall performances of a building regarding this
issue, to determining the overall energy consumption of one
building, which is currently carried out based on its energy
performances. With time, the question of energy saving, apart
from the thermal insulation of buildings, has included other
factors as well, which can be important for the overall energy
consumption of one society. The essence of such an opinion
and attitude towards a building from the aspect of energy is
that the construction requires reexamination at the level of
its overall energy efficiency. The problem, in accordance with
this, is not only a matter of heat losses, i.e., thermal insulation
of a building reflected in the already familiar and applied-in-
practice indicators, but that they represent just one in a line of
segments, which can be referred to as the energy performances
of buildings. In addition, since contemporary buildings as their
constitutive parts greatly have segments and products of
new technologies, or even are direct results of technological
innovations (which brings with itself the application of
different installation systems), in no way should their influence
on the building be ignored. Therefore, such a concept greatly
incorporates in itself the issue of solar and other systems that
can bring desired or undesired energy losses and gains to the
building.



[loTnyHn KoHLenT je jow kpajem 1998. rogmHe 61o npeToyeH
y oarosapajyhu esponcku craHgapf EN 832 koju ynpaBo
TpeTMpa MNuTarbe TepMUYKMX NepdopmaHck  objekata,
OLLHOCHO NpopadyHa MOTPOLUHE eHeprvje 3a 3arpesarbe
objexTta.* MoMeHyTM cTaHOapd je Ovo MpBM OBe BpPCTe Yy
EBponu 1 ofHOCKO Ce camo Ha CTambeHe 0bjekTe, a Npyxao
je TeK OCHOBHe OKBWMpe WM Hayena npopavyHa eHepreTckux
nepdopMaHcK objekTa Koju yKIbydyjy NTarbe ofHoca 13mMehy
TONNOTHUX AobuTtaka objekTa (of CyH4eBOr 3payerba, U
Pa3NUHYUTIX YHYTPaLLHWX [OOUTAKa), Y HEroBMX TOMOTHMX
rybutaka (TpaHCMUCMOHNX, BEHTURALMOHWX). [laHac je 13 oBe
obnactu Ha cHa3n ctaHgapd EN I1SO 13790 n3 2008. roavHe
KOJUM Ce jacHO AedMHULLIY HauMHW npopadvyHa noTpebHe
eHepruje 3a 3arpeBarbe 1 xfahere Hekor nMpocTtopa, a Koju
TpetMpa 1 Opyre, a He camo cCtambeHe objekTe, Kako je y
noyetky 61o cnyyaj.

[flobuum 0f CyH4eBOT 3paversa

The concept in question has been translated into an adequate
European standard EN 832 at the end of 1998, which actually
treats the issue of thermal performances of buildings, i.e., it
calculates the energy use necessary for heating a building.*
The mentioned standard was the first of its kind in Europe and
it referred to residential buildings only, offering just the basic
frames and principles of calculating energy performances of
buildings, which included the question of the ratio between
the heat gains of buildings (from solar radiation, and different
interiorgains), andits heatlosses (viatransmission, ventilation).
At present, standards EN ISO 13790 from 2008 are in force
in this field, by which the calculation of the necessary energy
for space heating and cooling is clearly defined, and by which
others, not only residential buildings are treated, as it was the
case in the beginning.

BexTunaymja

3acTopu

* ®axTop uckopuwheHocTH fobuTaka

-

Mponas Tonnote

YuyTpauwsn aobnum

Qn=(Qr+Qy)-1(Qi+Qs)
T)-(akTop MCKOPHWHEHOCTH

Cnuka 1. inyctpaumja MeTofie NpopayyHa noTpebHe KoNMYMHe eHeprije rpejakba HeTo NoBpLUKHe 0bjekTa
npema eBponckoM ctaHgapay EN 832
Figure 1. lllustration of the method of calculating the required amount of energy for heating a net surface
of building according to the European standard EN 832

Kao wnyctpaumja MMnneMeHTaumje KOHUenTa eHepretckmx
nepcopMaHCH y 3aKOHOAABCTBO M NMPpakCy eBPOoncKuX 3emMasba
nocnyxuhe KpaTtak OCBPT Ha 3HadvajaH M obVMaH eBpomncku
npojekat, ENPER-TEBUC®, koju je 3a CBOj Kpajrby UnSb MMaAo
obpa3oBarbe jelIHCTBEHE MeToosorMje Kojom 61 rnobanHa
dunosoduja eHepreTckmx nepcdopmMaHc objekata Kpos
KOHKpeTHe, MehycobHo ycknaheHe Metoge npopadyHa, buna
NpYMEeHMBaHa y €BPOMCKOj Npakcn. Y AaTOM TPeHyTKY, OBaj
npojekat je NpefcTaB/bao M3Y3eTHO 3Ha4ajHO UCTPaXKMBaHbEe
4Mjn Cy pesyntatu OWAM AUPEKTHO MPUMEHMBK Y NpoLecy
yBoherba [OupekTvBe EBponckor napnamerHta u CaBeTa
EBpone Be3aHe 3a eHepreTcke nepdopmarce objekata 3a Kojy
je y BaToM TpeHyTKy nocTojao npeanor.®

OnucaHn npojekat ENPER-TEBUC je okynuno 19 eBponckix
3emarba, YKIbydyjyhm v Hawy 3emiby Kao npuapyKeHor
4naHa.’” lMporpaM npojekTa je BMo OCMULLIBEH Y HEKOMMKO
asa, of KOjUX je npBa MNpeAcTaB/bana eBWAEHTMParbe

A brief overview of the important and voluminous European
project ENPER-TEBUC,”> will serve as an illustration of the
implementation of the energy performances concept in
the legislation and practice of European countries, which
for its ultimate goal has had the establishment of a unique
methodology. With this methodology, a global philosophy
of energy performances of buildings would be implemented
into the European practices by concrete, mutually harmonized
methods of calculation. Inone moment, this project represented
an extremely significant research, whose results were directly
applicable to the process of introducing the Directives of the
European Parliament and European Council regarding energy
performances of buildings, for which there was a proposal at
the given moment.®

The described project ENPER-TEBUC gathered 19 European
countries, including our country as an affiliated member.” The
program of the project was planned during several phases, of
which the first phase noted the current state and offered suitable
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akTyenHor Ctakba ¥ ofiroBapajyhy cucrematmsaumjy nogataka
0 Baxkehoj perynatveu y nojefnMHa4HM 3eMsbama yKIbyHeHUM
y npojekat. Ha Taj Ha4uH ce jefHOCTaBHO Morna ctehu cnmka
O CTakby perynatvee 13 obnactv TONaoTHe 3alTuTe objekara
y EBponu y nocmaTtpaHoM TpeHyTKy. 3a aHanm3y penesaHTHe
eBporcke perynatvee je buno of 3Hayaja carnefaBarbe BuLLe
pasnnyMTMX acnekata. Ha npsom mecty, umajyhn y Buay
MoCTaB/beHe 3axTeBe y OKBMPY Npeasiora moMeHyTe AnpekT1Be
EBponcke 3ajegHuie, Tpebano je yTBpAUTA AOMEH MprMeHe
BaxkeNMX nponuca y aHanuaMpaHum ApxkaBama, 1 To Kako y
O[LHOCY Ha CTapoCT objekaTa, Tako 1y OAHOCY Ha NMOTeHLMjanHN
HMBO rpafguTesbCke WMHTepBeHLMje Ha mlMa. Takohe je op
MNHTepeca O1No fia ce YCTaHOBM Y KOjOj MEpPU M Ha KOjL HauMH
Cy nojeamHe 3emrbe Beh MHKopnoprpane eBponcku cTaHaaps,
0 eHepreTckum nepdopmaHcama objekata y CBoje nponuce
13 0bnacTu TepMuyKe 3alTUTe, OOHOCHO Aa MK npopadyHe
OBe BpCTe BplUe Ha HWBOY oarosapajyhux dopmyna mam
ynopeherbem ca peepeHTHNM 0BJeKTOM, Kao M TO Y KOjoj Mepu
cy hakTopu Koju yTnYy Ha eHepretcke fobWTKe MUnmn rydutke
YKIbyYeHW y oproBapajyhv cerMeHT TepMMYKOr mpopadyHa.
MopaTak of, BaXKHOCTM Koju je Takohe O1o pasmaTtpaH, a Koju
MOXe OWTU Of 3Hayaja je U nuTarbe KOHTPOSe eHepreTckmx
nepdopMaHcK objekaTa HakoH M3rpafrbe, OLHOCHO, TOKOM
FbMXOBE ekcrnoataumje.

Tabena Kkoja cnean npuvkasyje pesyntate [efa aHkere
M3BpLUEHE 3a NoTpebe MOMeHYTOr MpojekTa, U3 Koje ce, He
ynasehu y came TexHvke npopayyHa, Moxe carnegari obum
y KojeM je Beh cafla maeja o eHepreTckM nepdopmMaHcamMa
objekTa yKibydeHa y CMCTeM TOMAOTHe 3alUTWTe, anu 1 apyre
KapaKTeEpUCTVIKE MPUMEHMBAHMX KOHLenata. TaMHa rnosba
Tabene 03Ha4aBajy NpuMeHy ofroeapajyhvx Mepa y Lenoctu,
[0K OHa CBeT/Vja yKa3yjy Ha FbUXOBY AENMMUYHY NN YCIIOBHY
NpVIMeHY y Npakcu.

systematization of data regarding valid regulations in certain
countries participating in the project. That way, insight into the
state of the regulation in the field of heat insulation of buildings
in Europe could be simply given atthe observed moment. For the
analysis of the relevant European regulation, it was important
to have insight into several different aspects. First, by taking
into consideration the set requirements within the proposal of
the mentioned European Union Directive, the domain of the
implementation of valid regulations in the analyzed states was
to be determined, relating to the building age, as well as to
the potential degree of construction interventions on them.
Furthermore, it was important to determine to which extent,
and in what way have certain countries already incorporated
the European standard regarding energy performances of
buildings into their regulation in the field of thermal protection
i.e., whether the calculations of this kind have been carried
out in level with the adequate formulas, or by having been
compared to a reference building. It was also important to
determine to which extent the factors that affect the energy
gains or losses are involved in the corresponding segment of
thermal calculation. The important piece of data that has also
been considered, and which can also be of importance is the
question of monitoring energy performances of buildings after
construction, i.e., during their usage.

The table below shows the results of one part of the survey that
had been carried out for the needs of the above-mentioned
project. Without analyzing the technical calculations, It is
evident from the table to which extent the idea of energy
performances of buildings has already been involved in the
system of heat insulation, as well as the other characteristics
of the applied concepts. The dark fields of the table denote the
implementation of suitable measures in their entirety, while the
lighter ones indicate their partial or conditional implementation
into practice.
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Tabena 2. 1. YnopefHv npernes 0CHOBHMX KapaKTepucTVKa Nponunca 13 obnacti TornioTHe 3alutuTe y
3emsbamMa ykrbydeHm y npojekat ENPER-TEBUC

Table 1. Comparative overview of the main regulation characteristics in the field of heat insulation in the
countries involved in the project ENPER-TEBUC
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30upHa Tabena ykasyje Oa je Benvku Opoj aHanM3MpaHmx
€BPONCKMX 3eMarba Y CBOJj KOHLLENT MpopadyHa Koju ce Tu4y
TEPMUYKNX KapakTepucTika objekata, Beh y 1o Bpeme Oumo
YKIBYHYMO MPUHLMM HUXOBUX €Hepretckmx nepdopmaHcu.
M3y3eTak y ToM norneny Mehy aHKeTMpaHWM 3emrbaMa
npencrasbane cy camo LLinaHuja v Hala 3emrba y Kojuma fo
TaAa HW y KaKBOM OBNMKY 0Baj NO3UTVBHM TPEHT, HUje Hallao
CBOje MecTo y pecepeHTHO] perynatmem. VIHTepecaHTHO je Aa
Cy, y norneny AOMeHa NprmMeHe nponuca n3 obnactv TepmMmnyke
3alWTnTe objekata M OCHOBA Ha KOME Ce 3aCHMBajy MPUHLMMNK
caMmx npopadyHa (TonnoTHa uW3omaumja 3rpaga, W/wnm
FbeHe eHepreTcke nepcopmaHce), M3y3eTHO CBeobyxBaTaH
1N pasrpaHaTt npuctyn npobnemy wumane benrwja, Wpcka,
Ntannja, Hemauka u LLBajuapcka Koje [BOjakW CUCTEM
npopadyHa npuMekbyjy Kako Ha HOBe, Tako W Ha noctojehe
o0jekTe, UK OHe NOLBPrHYTe HEKOM MOCTYNKy OOHOBE WK
norpaaree. Ca apyre ctpaHe, benruvja, Hemauka, XonaHauja,
LWBajuapcka v LLIBeacka y NocTynky npopadyHa eHepreTckmx
nepcdopmaHcK cy y3nmane y o63mp Hajsehu 6poj daktopa
MepOoLaBHMUX MO MUTarby TOMNOTHWUX rybuTaka nnmn gobutaka
Hekor objekTa. MHTepecaHTo je, Takohe, fa cy camo aBe of
3emarba obyxsaheHux aHkeTom, puka 1 Pycuja, cnposoaumne
ofipeheHn cncteM NpoBepe eHepreTckmnx nepopmMaHct HakoH
n3rpagree, OLHOCHO, TOKOM ekcroaTaumje objekata. Cse
OBO je CaMO er3akTHO MOTBPAMIIO Aa M3paxeHa notpeba 3a
ycarnallaBaHbeM CTaBoBa W Mepa Ha H1BOY EBpone no nutarsy
eHepreTCKMX KapakTepUCTHKa 0bjekaTa, a y Linrby paumoHasnHe
NOTPOLLH-E eHepruje, CTBapHO NOCTojana.

2.2. EBPOMNCKA ONPEKTMBA O EHEPTETCKM
MEPOOPMAHCAMA OBJEKATA (EPBD) U HEHA
NMMNEMEHTALWIA'Y 3EMJBAMA EBPOTCKE YHWIE

MowTyjyhu cmepHuLe MpoTokona 13 Kjotoa kojum ce EBponcka
YHunja obaBesana Ha CMatberbe eMucuje yribeH AMOKCUAA
3a 8% y ofHocy Ha HmBO M3 1990. rogmHe y nepuony of
2008. po 2012. rogvHe, EBponckn napnameHT u Caset
EBpone cy npegysenn GpojHe Mepe kako OV nocTaB/beHe
CMepHuMLe B1nu 3ap0BorbeHe. JelHO of, NonasuLTa y npasLy
peanv3aumje NOCTaB/bEHOr LM/ba CarfefaBa Ce y YHEHULM
[a echekaT CTakneHe HaliTe KojeM je 3eMrba faHac y cee Behoj
Mepw 13noxeHa ycnef noehaHe eMucnje yribeH AmMokcmaa,
y BeNVIKOj Mepu NpefcTaBfba pe3ynTaT NoTpOLUHEe eHepruje.
CxopgHo Tome, y EBponckoj YHuju y Kojoj BuLle of 40% ykynHe
noTpoLUH-e eHepruje 1 36 % eMucuje yribeHaMoKCVAA NoTnYe
o objekaTa, of vera 63% YMHKM NMOTPOLLHa AoMahVHCTaBa,
paumvoHanun3aumja kopuihera eHepruje y objekTrma noctaje
jeflaH of npuopuTeTa [enoBama. EHepretckn edukacHe
3rpafie TMMe MocTajy He3aobwnasHu obpasal, caBpemeHor
rpaherba, NMpW Yemy cCe HayMH Ha KOjU ce olerbyje Mepa
eHepreTcke edrKaCcHOCTW Hekor objekTa BpLM Ha OCHOBY
npoLeHe HEroBMX eHepreTckix neppopmaHcy.

Y cknagy ca Tmm, Kpajem 2002. roamHe je CTynuna Ha cHary
“[upektnBa Espornckor napnameHta w Caseta Esporie o
eHepreTckum repgopmarcama objekta” (EPBD)® kojom ce

The collective table indicates that a large number of analyzed
European countries had already included the principle of
their energy performances into their concept of calculation of
energy performances of buildings. The exception among the
surveyed countries were only Spain and our country, where
this positive trend has not found yet a place in the reference
regulation in no form whatsoever. It is interesting that Belgium,
Ireland, Italy, Germany and Switzerland that applies a two-fold
calculation system to the new, as well as existing buildings or
to those undergoing reconstruction and expansion, had a very
comprehensive and diverse approach to the problem regarding
the domain of the implementation of regulations in the field of
heat insulation of buildings, and the framework onto which the
principles of the very calculations are based (thermal insulation
of buildings, and/or its energy performances). On the other
hand, Belgium, Germany, the Netherlands Switzerland and
Sweden have taken the greatest number of factors that are
relevant of thermal gains and losses of a building into the
procedure of energy performance calculations. Moreover,
it is interesting that only two countries that had participated
in the survey, Greece and Russia, have carried out a system
of checking energy performances after construction, i.e.,
during the exploitation of the buildings. All this has accurately
confirmed that there was a real necessity for the harmonization
of attitudes and measures on the European level regarding the
energy characteristics of buildings, and all in the aim of a more
rational energy consumption.

2.2. EUROPEAN DIRECTIVE ON ENERGY PERFORMANCES
OF BUILDINGS (EPBD) AND ITS IMPLEMENTATION IN THE
EUROPEAN UNION STATES

By respecting the guidelines of the Kyoto Protocol, to which
the European Union has committed, for reducing the carbon
emissions by 8% compared to the level of emissions in
1990, the European Parliament and the European Council
undertook numerous measures to satisfy the set guidelines
in the period between 2008 and 2012. One of the starting
points for realizing the set target is evident in the fact that
the greenhouse effect, to which our planet is largely exposed
today due to increased CO2 emissions, is the result of energy
consumption. That is why, in the European Union, where more
than 40% of the overall energy consumed and 36% of the
carbon emissions are from buildings, out of which 63% is
household consumption, the rationalization of energy use in
buildings becomes of the priorities. Energy efficient buildings
are, thereby, an unavoidable pattern for contemporary building,
where the level of energy efficiency of a building is assessed
based on its estimated energy performances.

In accordance with this, the ,.Energy Performance of Buildings
Directive of the European Union and the European Council”®
came into force by the end of 2002, and it defines the basic
guidelines for such activity in Europe.By the end of 2006,
the Directive developed into a form of national laws in the EU
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LeduHNLLY OCHOBHM MpaBL OBakBOr fenoBarba y EBponu.®
Kpajem 2006. rogunHe, [dupektvBa je npepacna y ¢opmy
HaLMOHaNHMX 3akoHa Yy 3em/bama YnaHuuama YHuje y3
nocTojakbe Kfaysyne fa ce HbeHa MyHa MnpuMeHa Morna
OLIOXMTM 3a HajBulle 3 TOAMHE Yy Clydajy HedocTaTka
KBaNM@UKOBaHNX 1 aKpeaUTOBaHMX ekcnepaTta y NojeanHum

3eMJbaMa.

Mpema ycBojeHo] [AupekTnByM, camM mnojaM “eHepreTcke
nepcdopmaHce objekTa” npeAcTtaBba  KOMMYUHY CTBApPHO
kopuwheHe WM mnpouerbeHe eHepruje Koja je noTpebHa
33 33[0BOSbeHE PA3NYUTUX noTpeda MNpoUCTeKINX K3
yobudajeHe HameHe oOjekTa, a Koja YyKIbydyje rpejarbe,
3arpeBarbe Tonne Bofe, xNahere, BEHTUNALNjy Y OCBETIbEHE.
KonnyunHa yTpolleHe eHepruje ce carnefaBa Kpo3 Bulle
n3padyHaTMx WHAMKaTopa, y3umajyhn y ob3up ursonauujy,
TEXHWUYKE W WHCTanauMoHe KapakTepuctuke, obnMKoBare
M NO3VUMOHMParbe y OOHOCY Ha KAMMaTcke acnekTe,
MN3MOXEHOCT CyHUY Kao W YTUUA] OKOMHWX KOHCTPYKLMja,
MOryRHOCT reHepucatba eHeprvje yHytap objekta n gpyre
akTope, ykibydyjyhv v nutarbe BasmyllHOr Komdopa Koju
CBaKaKo yTu4e Ha eHepreTcke noTpebe objekTa.

YcBojeHoM  [IMpekTVBOM  Harnawaea ce notpeba 3a
NOLITOBaHEM KITMMATCKMX 1 NTOKaNHKX YCIIOBa, Kao U yCroBa
KoMdopa 0bjeKkTa U HeroBe MHBECTULIMOHe BPedHOCTU, ann
Ce NCTOBPEMEHO MOCTaBIbajy 3axTeBM 3a:

*  yCNOCTaB/bakbeM reHepasiHe MeTOA00MMje NpopadyHa
YKYMHWX eHepreTcknx nepdopmaHcy objekata,

*  MPUMEHOM MUHMMAJTHWUX 3aXTeBa y NOreny eHepreTckimx
nepdopMaHcH 3a Cilyyaj HoBMx objekaTa,

*  MPUMEHOM MUHMMAITHWUX 3axXTeBa y NOrneny eHepreTckimx
nepdopmaHcK 3a Benuke noctojehe objekTe Koju OVBajy
NOABPrHYTU 3Ha4ajH1M obHOBaMa,

*  eHepreTckoM cepTuduKaLmjom objekata, 1

*  PefoBHOM KOHTPOMOM KOT/IOBA M C1CTEMa 3a
KNMMaTu3aLmjy, Kao 1 4oAaTHOM NPOLIEeHOM 1 NperneaoM
MHCTanaumja rpejakba Ko, Kojux cy KOTNOBW CTapujn of,
15 rogmHa.

MocebHO 3HavajaH ponpuHoc [lMpekTMBe ornefda ce y
0baBe3Hoj cepTudmKaumjy objekata MPUIMKOM W3rpagrbe,
M3HajMIbMBakba MM Mpofaje objekaTta, KojoM ce noTtephyjy
eHepreTcke nepdopmaHce objekTa M y3 Kojy Ce npunaxy
npenopyke 3a HEroBO eKOHOMCKM WCMNaTUBO EHepreTcko
yHanpeherse. Tpeba nctahu v YnrbeHnLy aa ce LMpekTnsom
Ha oparoBapajyhn HauvH TpeTMpajy Kako HOBM, Tako M
nocrojehn objektn, yBaxasajyhu npu Tom cBe nocebHoCTM
Koje nojeamHu noctojehn objekTn ca cobom Hoce, Kao, Ha
npumep, 3awTuheHn UCTopujckn  0BjeKTn,  PENUrMo3HN
06jekTn, NprBpeMeHn 0b6jekTI, nnn Manu, cnobogHocTojehn
objexTnt 1o 50 m?,

Y norfiefly HaudMHa npopadyHa eHepreTckux nepdopmaHcu
objekata, MpekTMBOM ce AedUHWMLLY reHepanHe cMepHULEe
npopayyHa, OfHOCHO, MeTOAONor1ja NpopayyHa kojy Tpeba

member states, with the existence of a clause that states that
its full application could be postponed for not more than 3
years in case of the lack of unqualified and accredited experts
in certain countries.

According to the adopted Directive, the very term ,energy
performance in buildings” presents the amount of energy
actually consumed and the estimated energy necessary for
satisfying various needs resulting from the common use of
the building, such as heating water, cooling, ventilation and
lighting. The amount of consumed energy is obtained through
several calculated indicators like insulation, technical and
installation characteristics formation and positioning in relation
to the climatic aspects, sun exposure as well as the influence
of the surrounding constructions, the possibility of generating
energy inside the building and other factors, and including
the issue of air comfort that certainly has an influence on the
energy needs of the building.

The adopted Directive stresses the need for respecting climatic
and local conditions, as well as the comfort condition of a
building and its investment value, but at the same time, the
following demands are set for:

« establishing the general methodology for calculating the
overall energy performance in buildings,

« applying the minimal requirements in view of energy
performances for new buildings,

« applying minimal requirements in view of energy
performance for the big existing buildings which are
undergoing significant renovation,

« energy certification of buildings, and

« reqgular audit of boilers and systems for air conditioning,
as well as additional assessment and examination of
heating installations where the boilers are over 15 years
old.

The Directive’s particularly significant contribution is reflected
in the mandatory certification of buildings during construction,
renting or selling of the building, with which the energy
performances of buildings are confirmed and recommendations
are submitted for its economically viable energy advancement.
It should be stressed that with the Directive new buildings, as
well as the existing, are adequately treated with respect to the
particularities, which certain existing buildings have, such as
protected historical buildings, religious buildings, temporary
buildings and small, free-standing buildings up to 50 m?.

Regarding the manner of calculating energy performances
in buildings, the Directive defines the general guidelines of
calculation, i.e., the methodology of calculation that should
be respected on the local and regional level. At the same time,
the energy performances in buildings should be outlined and
include the indicators of carbon emissions. The technique of
calculation itself can vary, but the following aspects must be
taken into consideration:
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YBaXWUTW Ha NOKANTHOM WA pervoHanHoM HuBoy. Mpu Tome

eHepreTcke nepdopmarce objekTa Tpeba na byay npernefHe

N MOTY YKIbyYMBaTU W MHOMKATOPE eMUCH|Ee YITbeH AMOKCUAA.

Cama TexHWKa mpopadyHa Moxe Bapupatu, anu ce Mopajy

y3etny 063up cnegehun acnekTu:

+  TepMuyKe KapakTepucTike objekTa (fenosa omoTada
objekTa, Kao 1 NperpagHnx enemeHata), npu Yemy ce
MOXe y3eTi y 0631p 1 3aNTUBEHOCT 0bjekTa y 0AHOCY Ha
Ba3Oyx,

*  VHCTanauuje rpejakba U cHabaeBatba TOMIOM BOLOM,
YKIbYYYjynin 1 kapakTepucTuike nsonauvie,

*  WHCTanauuje knMMatuauunje,

*  BeHTMnaumja,

+ yrpaheHe MHCTanaumje ocBeTsberba (yrnaBHOM y He-
cTaMbBeHOM cekTopy),

*  no3uumja 1 opujeHTaumja objekTa, yaumajyhm y 063mp
KIMMaTCKe KapakTepuctuke,

*  MaCMBHM CONAPHN CUCTEMW 1 CUCTEMM 3aLUTUTE Of, CyHUa,

*  MpUPOAHa BEHTMMALW]A,

«  ycnoBu koMcbopa yHyTap objekTa, yaumajyhu y ob63mp
npojekToBaHe ycroBse.

OHO WTO Ce MOXe CMaTpaTy MO3UTMBHWUM YTULAJeM KOju
[vpekTrBa ca COOOM HOCU je YnHbeHMLA fia Ce HOoMe Y31Majy
y 003up, rae rof je To o 3Hayaja 3a NpopayyH:

*  aKTVIBHW COMapHW CUCTEMU, KAo W APYT CUCTEMM
rpejarba, OA4HOCHO, eNnekTPUYHe eHeprije, 3aCHOBaHM Ha
0OHOBSBMBIM V3BOPUMA EHEPTUE,

*  eneKkTpWYHa eHepruja Hactana nomMohy KoreHepaTBHMX
mnu UXM cucrema,'©

*  C1CTeM AarbWMHCKOT MK BNOKOBCKOT rpejatba 1 xnaherba,

*  MPYPOLHO OCBET/baBakbE.

Y unrby AeduHNCarba LTO aAeKBaTHUUX TEXHIKA NpopaYyHa,
06jekTn ce Knacndukyjy y 3aBUCHOCTU Of, CBOje HAaMEHE Ha:
* noponuyHe kyhe,

*  BuUWenopoanyHe objekTe,

* nocnosHe objekTe,

« 0bpa3oBHe o0jexTe,

e DonHuue,

*  XoTene 1 pectopaHe,

+  crnopTcke objekTe,

*  TProBUMHCKe 00jekTe, 1

*  [pyre BpCTe eHepreTcku NOTPOLLHNX objekaTa.

Cama npoLeflypa npopadyHa je CTpyKTyprpaHa Ha Tpu HKBoa:

1. npopayyHy HeTo eHepruje objekTa, OQHOCHO, EHEPreTCKmMX
notpeba objekTa 3a rpejarbem 1 xnahersem, 3ajeaHo
Ca OHWM HEOMXOAHUM 33 BEHTUNALW]y, TOMy BOAY U
oCBeTIbetbe,

2. npopayyHy 1UcriopydeHe eHepruje,

3. NpopayyHy YKYMHMX MHOMKATOPa EHEPreTCKmX
nepcopmancn (npumapHa eHepruja, emucunja CO,, uta.).

+ thermal properties of buildings (parts of the building
envelope, as well as the partition elements), with the
consideration for air stripping of a building,

+ heating installations and hot water supply, including
insulation characteristics as well,

+ air conditioning installation,

« ventilation,

built-in lighting installations (mainly in the non-residential
sector),

*  positioning and orientation of building, with
consideration for the climatic characteristics,

«  passive solar systems and systems of sun protection,

* natural ventilation,

« comfort conditions inside the building, with consideration
of design conditions

What can be considered a positive influence of the Directive is

the fact that it takes into consideration, wherever it is important

for the calculations the following:

+ active solar systems, as well as other heating systems, i.e.,
electric power, based on renewable energy sources,

« electric power generated by cogenerative or CHP systems,®

« the system for distance and block heating and cooling,

« natural lighting.

To define the most adequate calculation techniques, the
buildings are classified depending on their purpose on:
« family houses,

« multifamily buildings,

«  office buildings,

» educational buildings,

* hospitals,

» hotels and restaurants,

« sports buildings,

« commercial buildings, and

« other types of energy consuming buildings.

The calculation procedure itself is structured into three levels:

1. calculations of the net energy of a building i.e., the energy
needs of the building for space heating and cooling,
together with the necessary energy for ventilation,
domestic hot water and lighting,

2. calculations of delivered energy,

3. calculations of all the indicators of energy performances
(primary energy, carbon emission, etc.).

The procedure itself for the assessment of the energy
performances of buildings takes into consideration the
properties of the building itself, as well as the properties of
built-in installation systems and equipment. It is carried out in
three characteristic steps and those are:
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Cama npouefypa rnpopadyHa 3a MpoLeHy eHepreTckmx
nepdopMaHcK 3rpafia y3uma y 063mp Kako KapakTepucTmke
came 3rpage, TakO W  KapakTepuctuke  yrpaheHunx
WMHCTanaumMoHnx cuctema 1 onpeme. CnpoBoan ce y Tpu
KapakTepuCTM4Ha Kopaka 1 To:
a. NpopaYyH eHepreTckmx notpeba 3rpage, OLHOCHO,
notpebHe eHepruje 3a rpejakbe U xnaherse, 3ajeaHo
Ca HeoMxXoAHOM eHeprvjoM 3a BEHTUaUKjy, MpunpemMy
CaHUTapHe ToMnme BOLE W OCBETIbEHbE,
0. npopayyH Ucropy4eHe eHepruje,
B. MpopayyH YKyMHUX NHAMKATOPa eHepPreTcKmnx
nepcdopMaHcn (NprMapHa eHeprija, emmncuja
yribeHanokcnaa uTa, ).

MpBM  KOpak  nogpasymMeBa  MPOPadyH  TEPMUYKMX
KapakTepucTvka camor objekta, He y3umajyhu y o03ump
KapaKTepucTVke cucteMa rpejarba vnm xnaherba, OAHOCHO
[0[aTHY eHeprujy Koja noTuye of rpejHUX MW pacxnafHunx
Tena kako 6u ce ofpxana XerbeHa yHyTpallrba TeMneparypa.
OcHoBy 0OBOr lenanpopayyHa npefcraBrba eBponcky CTaHAaPa,
EN ISO 13790." OBaj cTaHOaph npyxa NojefHOCTaB/beHe
MeTofle 3a NMPOLLEHY rofMLLFE MOTPOLLHE eHeprije noTpedHe
3arpejarbe (1 xnaherbe) crambeHux 1 He-cTambeHmx objekaTa
NIV HMXOBUX lenoBa. '? Hactao je Ha 6a3n npeTxogHmx Bep3uja
craHpapaa EN 832 3 1998. rognHe, ogHocHo, prEN 13790
13 1999. roamHe Koju Cy, CBOjeBPEMEHO Kada Cy AOHOLLEeHH,
Kao HOBWHY Yy MOCTYNKy npopavyHa LOHEeNN npencnuT1earbe
ofjHoca m3Mehy TonnoTHUX fobuTtaka objekTa (of CcyH4yeBor
3payerba, ¥ pasfnMymTUX YHYTPaLLbKUX AobuTaka), 1 Herosmx
TOMMOTHUX rybuTaka (TPAHCMWUCKOHMX, BEHTUNALMOHMX).
MHoBMpaHuM cTaHdapaoM EN ISO 13790 yrephyje ce HaumH
npopayyHa TOMMOTHWX rybuTaka objekaTa TOKOM HsMXOBOT
rpejarba Ha KOHCTAHTHY YHyTpallksy TeMmepaTypy, roaviitba
notpeba 3a rpejatbeM kako Ow ce oppxana yrepheHa
Temneparypa y objekTy, Kao 1 roAuLHba KONM4MHa eHepruje
notpebHe 3a rpejatbe 0bjekta oprosapajyhvm cuctemmnma
rpejarsa.

Y Apyrom Kopaky Koju noapasymMeBa npopadyH McnopyyeHe
eHepruje y3umajy ce y 003up KapakTepuctuke cCucTemMa
rpejarba, xnaherba, ypehaja 3a cHabaeBatbe TOMNIOM BOLAOM
N CUCTEMa OCBETIbEHA, W KOHTPOMHMX CUCTEMA Y OOjeKTy,
Kako 6u ce n3padyHana KonmyvHa nucropyyeHe eHepruje. Mpu
TOMe ce eHepruja koja je kopuwheHa y pa3nuunte cBpxe U
LobujeHa 13 pa3nuunTKX M3BOpa eHepruje (roprea) nocebHo
eBUAEHTUPA. Y OBOM MpopayyHy ce y3nmajy y ob3mp emMumcnja
TonnoTe, AUCTPMOYLMja, CKNaamLLTerbe U 0OHOBA, a YKIbyuYjy
ce n nomohHa eHeprvja notpebHa 3a pag BeHTUNATopa,
nyMnu, U candHmnx ypehaja.

Tpehn kopak nogpasymeBa KOMOWHOBarbe —pesynTata
NpeTXofiHa [1Ba KOpaka, y pasfnnymte CBpXe U 13 pasnuanTmx
n3Bopa erepruje (ropvsa) kako 6w ce pobuna ykynHa

MOTPOLLH-a eHepruje N NPUAPY>XeHN NHANKATOPU eHepreTcKMX
nepmopmMaHcK.

a. calculation of the energy needs of a building i.e., the
needed energy for space heating and cooling, together
with the necessary energy for ventilation, the preparation
of domestic hot water and illumination,

b. calculation of delivered energy,

c. calculation of all the indicators of energy performances
(primary energy, carbon emissions etc.).

The first step includes the calculation of the thermal properties
ofthe buildingitself, nottakinginto consideration the properties
of the heating and cooling systems, i.e., additional energy that
derives from heating and cooling devices in order to maintain
the desired indoor temperature. The framework for this part
of the calculation presents the European standard EN 1SO
13790."° This standard offers simplified methods for assessing
the annual energy use for heating (and cooling) residential
and non-residential buildings or their parts.’" It was created
based on the previous versions of the Standard EN 832 from
1998, i.e. prEN 13790 from 1999. When they were passed,
they introduced as a novelty in the calculation procedure the
reexamination of the ratios between heat gains of a building
(from solar radiation, and other different internal gains of
buildings) and other heat losses (transmission, ventilation). The
innovated Standard EN ISO 13790 determines the method of
calculating heat losses of buildings during their heating, so that
the achieved temperature in the building could be maintained,
as well as the annual amount of energy use for space heating
with adequate heating systems.

The second step that implies the calculation of the delivered
energy takes into consideration the characteristics of the
heating and cooling systems, the equipment for domestic hot
water supply and lighting system, and the control systems in
the building. Thereby, the energy used for various purposes,
and energy generated from different energy sources (fuels)
are separately recorded. In this calculation, the heat emissions,
distribution, storage and recovery are taken into consideration,
as well as the auxiliary energy needed for operating the
ventilator, pumps and other similar devices.

The third step implies the combination of the results from the
previous two steps, for different purposes and from different
energy sources (fuels), in order to get the overall energy use
and the additional indicators of energy performances.

In order to facilitate the establishment of a unique system of
monitoring energy performances in buildings determined by
the Directive, the European Committee for the Standardization
(CEN)'? published 30 different standards during 2007 and
2008, sothat all the requirements of the Directive could be met
and that he ways of their implementation could be defined.
These standards should represent the foundation for further
development of national and regional standards. Standards
can be divided into three characteristic groups regarding:
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Kako 6u1 ce onakuano ycnocraBrbakbe jeAMHCTBEHOT cUcTeMa
npoBepe eHepreTckmnx nepdopmaHcu objekata yCTaHOBIbEHNX
[vpekTBoM, EBponcki kKoMUTeT 3a cTaHapavsaunjy (CEN) '3
je Tokom 2007 1 2008. roauHe o6jaBro 30 pazINHUTLX
CTaHZapha kako 6v Ounn 3a0BOSbeHN 3axTeBN [upekTiBe
N AedUHMCAHU HauyvHM 33 HKUXOBO CrnpoBoherbe. OBK
CTaHfapan Tpeba Aa npeacraBibajy OCHOBY 3a LarbW Pa3Boj
HaUMOHaNHMX W pernoHanHux craHaapaa. CtaHaapam ce Mory
Pa3BPCTaTV Ha TPY KapakTepuUCTUYHe rpyre:

1. 13 noMeHa yTBphBarba 3aXTeBa KOjU Ce TNHY eHepreTCKmnx
nepdopMaHc/ HoBMX objekaTta 1 objekaTa Koju1 Moasiexy
0OUMHWjM OOHOBaMa,

2. ”3 foMeHa cepTudurKoBarba objekaTa, OQHOCHO,
BepudKaLmje HIXOBUX eHepreTcknx nepdopmaHcu, 1

3. U3 gomMeHa obe3behBarba MexaHM3amMa 1 cucrema
KOHTpose Koju cy [inpekTtnBom obasesyjyhu.

3a 0BO MCTpaxwuBarbe je nocebHO WHTepecaHTHo Aa Oyae

carnefiaHa npBa rpyna ctaHgapga y okBupy Koje ce usaBajajy

cnenehn nojeAMHaYHN CTaHAAPAN UAN rpyne CTaHdapaa:

a. EN 15217 kojum ce gedrHMLWy MeTofe 3a 13paxaBarse
eHepreTckmx nepdopmMaHcy objekata,

0. EN 15603 koj1m ce gecrHMLIEe yKyMHa NOTPOLLHba
eHepruje 1 eHepreTcknx paspenm objexkata'®

B. rpyna craHZapa kojom ce flerHuLLY MeTofe npopadyHa
eHepruje notTpebHe 3a rpejarbe, xnaherse, perynauujy
BI@XKHOCTW, CaHNTapHy TOMAY BOAY, OCBET/bEHE U
BeHTUNaLMOHe cucTeme, '®

r. rpyna craHfapha Kojom ce AedUHULLY CBM yna3Hu
napameTpu (KNMMAaTCKM YCIIOBW, YCIIOBU YHYTPaLLFber
Komdopa, TepMuryKe nepdopmaHce nojefnHa4Hmx
KOMMOHEHTW 3rpage, UTA) Y TepMUHOOrja Koju Cy
HEOMXOAHM 33 MPaBWUITHO pasyMeBarbe 1 Kopuiuherbe
NPeTXoOAHO HaBeAeHNX CTaHAapAa

Monutika EBporncke YHWje mpema nuTarbUMa eHepruje u

KNIMMaTCKMX MNpomeHa je Mapta 2007. rogmHe [omaTHO

HarnaweHa fAeduHUCakeM T3B. ,eHEPreTckor 1 KIMMaTCKor

nakeTta” Kojum ce jow Gnuxe n ctpoxke oppehyjy cmepHuLe

Oynyher nenosarbe YHuje y 0BOj obnacti. [locTaBibeHMM

UMrbeM, CUMBONMYHO O3HavyeHnM Kao ,20-20-20", 3emsbe

EBponcke YHuje ce obaBesyjy Aa cBojuM aenoBarbem Ao 2020.

rofviHe obesbese:

*  pepyKuujy eMUCKje racoBa CTakrneHe ballTe 3a HajMakbe
20% y ogHocy Ha HMBO 13 1990. roguHe,

«  20% eHepruje Koja ce Tpolum Bynie Nopeknom 13
0OHOBIBMBYX M3BOPA, U

* 20% cMmarberbe NMoTPOLLHE eHepruje Koja bu ce nocturna
yHanpeherbem eHepreTcke erKacHOCTA.

OBako aMbuuMo3aH nnaH ycroBuo je notpeby Aa ce carnenajy
[0Tafallkby epekTy U HUBOW NprMeHe [npekTree, C0631pom
[a je ol BpeMeHa cTynarba Ha cHary 2002. roanHe fo pator
TpeHyTKa oHa Tpebaso fia ce U3AMrHe A0 HMBOA HALMOHANTHMUX
3aKoHa, 1 Aa y BehrHu 3emarba YHuje Oyae y nyHoj nprmeHm,
y3 TonepaHuMjy U EeBeHTyanHO opJlararbe MNpUMeHe ycnes,

1. the determination of requirements that are concerned with
energy performances of new buildings
and existing buildings that are undergoing renovation.

2. the certification of buildings i.e., verification of their
energy performances, and

3. the securing of mechanisms and systems of control that
are mandatory according to the Directive.

For this study, the first group of standards is particularly

interesting, from which the following individual or groups of

standards can be singled out:

a. EN 15217 which defines the methods for expressing
energy performances of buildings'?

b. EN 15603 which defines the overall energy use and
energy ratings of buildings '*

¢. Group of standards which define the methods of
calculating energy use for space heating, cooling, humidity
regulation, domestic hot water, lighting and ventilation
systems,'®

d. Group of standards which define all the input parameters
(climatic conditions, conditions of indoor comfort, thermal
performances of individual building components, etc), and
the necessary terminology for the proper understanding
and utilization of the previously mentioned standards.

The European Union policy towards energy issues and climate

change has additionally been highlighted in March 2007

by defining the so-called “energy and climate package”, by

which were determined more detailed and stricter guidelines

for the Union's future activity. With this set objective, which

is symbolically denoted as ,20-20-20", the EU countries are

obligated by 2020 to provide:

« reduction in the emission of greenhouse gases of
minimum 20% compared to the level in 1990,

« 20% of energy use should derive from renewable
sources, and

« 20% of reduction in energy use, which would be
achieved by improving the energy efficiency.

Such anambitious plan has conditioned the need to analyze the
previous effects and levels of implementation of the Directive,
considering that it should have, by now, been established as a
national law, since its enforcement in 2002; and it should have
been fully implemented in the majority of the EU countries,
with a certain tolerance and potential postponement of its
application due to the lack of adequate experts until the end
of 2009. Apart from this, there have been questions about the
need for certain changes that the Directive should go through
in the light of the newly-set objectives.

Within the necessary measures that were undertaken in regard
to this, during 2007 and 2008, an analysis of the state in the
EU member countries was carried out by an independent
expert association RICS,'® a member of the BUILD UP initiative
within the frame of the EU campaign for sustainable energy,
and whose report was published in December 2009. This
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HeflocTaTka ofroBapajyhunx ekcrepaTa HajkacHuje OO Kpaja

2009. roguHe. OcimM Tora, MOCTaBUMIO Ce MUTarbe noTpebe

3a ofgpeheHnm r3MeHama koje 6u [dupekTvBa Tpebano aa

NpeTpnn y CBETNY HOBOMOCTaB/bEHNX LMIbEBa.

Y cKflony HeoMnXoAHVX Mepa Koje Cy TUM MoBOAOM Oune

npenysete, Tokom 2007. n 2008. roauHe KM3BpLIeHa je

aHanv3a Ctarba y 3emMsbaMa YnaHunuama YHuje Kojy je cnposeno

He3aBMCHO ekcnepTcko yapyxerse RICS," kao unaH BUILD

UP vHMuMjaTVBE Y OKBMPY Kamnarbe 3a OAPXMWBY eHeprujy

EBponcke YHuje, a unjn je m3BelwTaj] objaB/beH Aeuembpa

2009. rognHe. OBaj n3BewwTaj,'® Tpehn no pegy, ykasyje Ha

KOHpETHe rnoka3atesbe npumMeHe JMpekTrBe, LTO je 3a CBaky

3eMsby YnaHuuy EY nprikazaHo Kpo3 6 KapaKTepucTUHHUX

cermeHara:

1. 3aKOHCKM KOHTEKCT,

2. NpUMeHy MeTofonoruje,

3. NocCTaBrbatbe 3axTeBa,/yCI0Ba KOju ce OfHOCe Ha
eHepreTcke nepdopmMaHce 3rpaga,

4. npouec cepTndLKaLmje eHepreTcknx nepdopMaHcm
3rpaga,

5. cnpoBoherbe Mepa KOHTpOre KOTIOBa M cMcTeMa
KnuMatunsaumje, u

6. 00yKy He3aBUCHMX eKcrepaTa.

M3BewWTaj je Takohe yka3ao Ha KOHKpeTHe mpornycre Koje y
NnojeAVHVM 3emSbaMa 4YiaHulamMa rnocroje y mnornegy nyHe
npumeHe Jupektnse. Y TOM CMUCIY, NOKa3asno ce 4a, Mako ce
MOXe 3aKJby4uTL [a je y Hajgehem Bpojy 3emarba dupekTiiBa
1N peaniHo 3axuBena y MOTMNYyHOCTW, LITO Ce HajKOHKPEeTHWje
MOXe carnefat Kpo3 peanusaunjy metoge cepTudurKalmje
objekata, OAHOCHO, nocTojarbe oprosapajyher 6poja
MHCMeKTopa Koju OBaj MoCTynak CnpoBofe y npakcu, Behu
NN Makby NPoONeMn y UMMIEMEHTALMU Cy Y aTOM TPEHYTKY
jow yBek nocrojanu y ogpeheHoM Gpojy HOBOMPUIPYKEHNX
3eMarba YiaHMua, LWTo Ce MOXe 1 pa3yMeTn C 003npom aa je
yKynHo 12 3emMarba npuapyxeHo YHuju HakoH 2002. roguHe,
O[HOCHO, HakoH yBohersa Aupektnse. Ca fpyre ctpaHe, Heke
o[ 3emarba YHuje koje cy 1 npe 2002. roanHe npegrbadune y
norneny Mepa 3a pauroHanmn3aumjy NoTpoLLHe eHepruje, Kao
wro cy HaHcka, Hemauka, XonaHamja n Benuvka Bputanuja,
Cy Y TPEHYTKY NoAHOLWeHba 13BelLTaja Beh nMane perynatmey
Koja je mpeBaswnasuna okeMpe npBoOWUTHe [MpekTuBe, na
Cy Ha Taj HauyMH Oune CnpemMHuje 3a o4eKkMBaHe M3MeHe U
nooLUTPaBakbe 3axXTeBa Koje je NaHvpaHa n3mMeHa Anpektnee
Tpebano aa noHece.

He3aBucHo of, oBor m3BewwTaja, EBponcka komucuja je wu
camMa cCrnpoBena WCTpaxuBarbe W MpOLeHy yTuuaja Kojy
je OunpektvBa VMana y npouecy WMMnemMeHTauuje, Yujun
pe3ynTatu cy objaBrbeHn Tokom 2008. roanHe. ' Yeaxaajyhn
1 Harnawasajyhu cBe 3HavajHe acrnekTe Koju Cy AOHOLIEHEM
[VpeKTBe yCnoCTaB/beHW, M3BELTaj je KOHKPETHO Yyka3ao
Ha ofpeheHe cerMeHTe 3a Koje Ce y Mpakcy nokasano Aa je
HeoMnxoAHo Aa Oyay KOPUroBaHW, WM MOjeAHOCTaBIbEHW.
Mpobnemun Ha Koje je 13BeLlTaj yka3ao bunn cy cnenehu:

report,”” third in line, points to concrete indicators of the

implementation of this Directive, which for every EU member

state is shown through 6 characteristic segments:

1. legal context,

2. application of methodology,

3. establishment of the requirements/conditions that refer to
energy performances of buildings,

4. certification process of energy performances of buildings,

5. implementation of the control measures of boilers and air
conditioning systems, and

6. training independent experts.

The report has also pointed out the concrete oversights that
exist in certain member states regarding total implementation
of the Directive. In that sense, it is evident that even though
it can be concluded that in the greatest number of countries
the Directive has entirely become a reality, which can be most
concretely perceived through the realization of the certification
method of buildings, i.e., the existence of an adequate number
of inspectors that carry out this procedure into practice, there
were more or less problems in its implementation, which still
existed in a certain number of new member states in that
moment. This is understandable considering the fact that
12 countries in total joined the EU after 2002, i.e., after
the introduction of the Directive. On the other hand, some
of the EU countries that were the leaders even before 2002
regarding the measures for the rationalization of energy
use, such as Denmark, Germany, the Netherlands and Great
Britain, have already had a regulation that surpassed the
frame of the original Directive at the moment the report was
being submitted. Therefore, they were more prepared for the
expected changes and stricter requirements that the planned
amendments were to bring.
Independently of this report, the European Committee itself
has carried out a research and estimation of the effects
the Directive has had in the process of implementation,
and the results were published during 2008.'® Taking into
consideration and emphasizing all the important aspects that
have been established with the introduction of the Directive,
the report has concretely indicated to the certain segments,
which have shown in practice that they need to be corrected,
or simplified. The problems to which the report has pointed out
are the following:
1. The need to re-examine the limits of 1000m? , which was
established as the minimal surface of public buildings,
and for which it was necessary to carry out the
measures for energy efficiency in a more extensive
renovation, considering that the greatest percentage of the
building fond has not been included in this way;
2. The quality and content of the certificate issued for
buildings, considering that they have not always offered
in practice adequate parameters for a real assessment of
cost-effectiveness of the implemented measures for energy
rationalization, which reduces the importance of the very
need for the introduction of an energy certification on the
real estate market;
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1. notpeba npencnutmBarba rpaHmue of 1000 m? koja
je ycnocraB/beHa Kao MVHMManHa NoBPLUMHA jaBHUX
objekaTa 3a Koje je npunmnkoM obrMHuje obHoBe Tpebano
CNPOBECTV Mepe eHepreTcke eUKacHOCTH, C 0631MpoM aa
BENWNKN NpoLeHaT rpaheBnHCKor hoHaa Huje Ha OBaj
HaunH obyxBaheH;

2. KBanuUTeT 1 Cafpkaj cepTudmKaTta Koju ce n3gajy 3a
0bjekTe, C 003MPOM [a OHM Y NPaKCK HACY YBEK Mpy>Kann
afeKkBaTHe NapamMeTpe 3a peanHy NPoLeHy UCNNaTMBOCTY
CNPOBELEHNX Mepa eHepreTcke paLMoHanm3aumje Yyme
Ce Ha TPXULUTY HEeKPeTHMHaMa yMatbyje 3Haqaj came
notpebe 3a yBohereM eHepreTcke ceptndukaLmije;

3. npeumsmparbe 1 NPeNCnUTUBakbe MUTakba MPaHUYHNX
YCII0Ba 3@ KOHTPOSy KOT/IOBa 1 CMCTeMa KNMMaTmU3aLmje,
nmajyhn y Buay moryRHocT fa je oBMM Mepama Moryhe
0CTBapWTK flarbe noeeharbe y ywTteam eHepruje;

4. NpencnuT1Bakbe rpaHWYHNX yCnoBa Koje 0bjekT Tpeba
[.a 33/10BOsbe Y Morneny CBOjUX eHepreTckmx
nepcopMaHCcK, OAHOCHO, YCNoCTaBbakbe

CTPOXMX KpUTEPUMjYMA Y UMby farbe ylTene eHepruje.

Mopen NoMeHyTUX M3BeLLTaja, Npeasior n3MeHe unpekTuee je
npe ycBajatba 010 NOABPrHYT M AOLATHO] aHANW3M Of CTpaHe
OPyrnx KomuTeTa Kako 6u ce wro Borbe carnemany ytmuaju
Koje 61 nnaHvpaHe nmeHe Tpebano ga foHecy.?°

Yaumajyhn y 063mp cBe M3BpLUEHE aHanmM3e yCnewHocTu
nMmnnemMeHTauvje npBobutHe [upekTvBe, a npe cCBera
NoCTaB/beHN UMb 3a [AOAATHMM YyluTedama eHepruje wu
CMatberbeM emncmje yribenamokcnaa go 2020. rognHe, Maja
2010. roguHe je ycBOjeHa HOBA, M3MeHEHa M OOMyHeHa
Bep3uja AupekTuvBe, T3B. EPBD2.2" 3agpskaBajyhn npsobutHO
yCnocTaBrbeHe OCHOBHE OKBMPE, Haj3Ha4ajHWje MpoMeHe Koje
je n3merbeHa [lMpekTBa floHena bune 6u cnegehe:

*  HeduHVCarbe MVHUMAaHWUX 3aXTeBa y norneay
eHepreTckmx nepdopmMaHcy objekata 3a CBe HOBE U
peKoHCTpymncaHe objekTe Ha Koje ce oBa JMpekTBa
oflHOCW y3rMajyh y 0631p HYy>KHOCT NOCTU3arba
eKOHOMCKM onTuMasnHor 6anaHca n3mehy notpebHe
MHBECTULM]e 1 yLITefle Kao NocneanLe ocTBapeHe
yluTefle eHepruje;

*  OMTMMM3aLMja NOTPOLLHE EHEPrIUje TEXHNYKIX
cucTeMa objekTa ycnocTaBibarbeM 3axTeBa y nornesy
FbIXOBE VHCTanaumje, BeNMYMHe, UTA., a Koja ce
O[IHOCW Ha rpejarbe, NpUNpPemMy CaHUTapHe ToMne Boze,
KNMMaTU3aumjy 1 Benmke BEHTUNALMOHE CUCTEME;

* noTpeba fa cBu HoBK 0bjekTV nocne 2020. rognHe
Oyny NpojekToBaHM 1 rpaheHn Kao 00jeKTN CKOPO HynTe
eHepreTcke notpebe,?? npu Yemy je 3a jaBHe objekTe
BpemMeHcCKa rpaHuua noMmepeHa Ha 2018. roguHy;

*  HeonxoAHOCT NPOMOBWMCatba 3Havaja 1 noTpebe 3a
EHepreTckoM cepTumrKaLIMjoM objekata NCTULAHEM
03Haka O eHepreTckoM paspeay CBMX jaBHNX objekaTa 1
KomepumjanHux objekata Behx og 500 m?, npu yemy y
cNyyajy jaBHMX objekaTa, oBa rpaHuMua nafga Ha 250 m?
HaKoH 5 roauHa;

3. Stating precisely and re-examining the questions for the
bordering conditions for boiler control and air conditioning
system, given that with these measures it is possible to
achieve further increase in energy saving;

4. Re-examining the bordering conditions that the buildings
need to meet in view of their energy performances, i.e.,
setting stricter criteria in order to save more energy.

Apart from the mentioned reports, the proposal for the
amendment of the Directive was submitted to an additional
analysis before its adoption by other committees, in order to
have the best possible insight into the effects that the planned
changes should have brought.™

Taking into consideration all of the performed analyses of the

success rate of the implementation of the original Directive,

first of all the set objective for additional energy saving and
reduction in the CO2 emissions by 2020, a new, revised and

amended version of the Directive was adopted in May 2010,

the so-called EPBD2.2° Keeping the originally established

basic framework, the most important changes that the recast

Directive has brought would be the following:

«  Defining the minimal requirements regarding the energy
performance of buildings for newly-constructed and
reconstructed buildings to which this Directive refers,
taking into consideration the need for achieving an
economically optimal balance between the necessary
investment and savings as a consequence of the achieved
energy saving;

« Energy usage optimization of the technical systems of
buildings by establishing the requirements regarding
their installations, size, etc., and this refers to heating,
preparation of domestic hot water, air conditioning and
big ventilation systems;

*  The need for all the new buildings after 2020 to
be designed and constructed as nearly zero energy
buildings,?' where the deadline for public buildings has
been postponed for 2018;

* The need of promoting the significance and need for
energy certification by posting the signs of energy rating
of all public and commercial buildings bigger than 500
m?, by which in the case of public buildings, this limit falls
to 250 m? after 5 years;

« The need of defining the details concerning fiscal
exemptions which the EU member states grant in order to
improve the energy efficiency of buildings;

* The need of improving the composition of energy
passports that should be adapted to the needs of the
concrete building, as well as to having significantly more
details about the achieved economic aspects and savings;

« The need of auditing energy passports by independent
experts in order to insure the quality of certification;

«  Establishing full implementation of the recast Directive
until 2012-2013.
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*  HYXXHOCT feuH1Ccara fieTalba 0 PUCKANTHUM
onakLmuamMa Koje 3emsbe Ynanuue YHnje aajy kako bu ce
nobosbliana eHepretcka ecurkacHoOCT objekaTa;

+  notpeby yHanpeherba cafpkaja eHepreTckmx nacolua
Koju Tpeba fa Oyae npunaroheH notpebama KOHKpPeTHOr
objekTa, Kao v fia CAAP>KM 3HATHO BULLIE fieTarba O
MOCTUFHYTUM EKOHOMCKVM acnekTVMa W ywTeaama;

« noTpeby NpoBepe eHepPreTCKMX NMacoLla of CTpaHe
He3aBKCHKX eKcrepaTa y by ocurypakba KBanmreTta
ceptTudmKaLmje;

*  yCNoCTaBsbatbe MyHe NprMeHe n3MerbeHe JnpekTrse 4o
2012-13 roguHe.

Ha kpajy oBor npukasa Tpeba HanomeHytv da, umajyhu y
BMAy [a je EPBD2 npakTMyHO HeLaBHO CTynuna Ha cHary,
HeHN edekTn ce MOry o4ekVBaTK TeK 3a HeKo Bpeme, a
nmajyhuy suay RICS 13BeLLTaj 0 UMMIeMeHTaUMju NPeTXoaHe
Bep3vje [JMpekTMBe, OCTaje Aa Cce BMAW Ha Koju HadunH he
3eMrbe YnaHuLle YHuje ycneTn fa OfroBOpe OBako BMCOKMM
3axTeBMMa Koje HOBW JOKYMEHT MOoCTaB/ba.

2.3. CTAFLE MPOMUCA 3 OBJTACT TEPMWYKE 3ALLUTUTE
Y CPEVIV

Lok 3emrbe EBponcke YHuje MHTEH3UBHO pafie Ha yBoherby

N NHOBMParby 3aKOHCKMX OKBMPA YMja UMMNeMeHTaumja Koju

Tpeba Aa pe3ynTyje 3HaYajHUM ylWwTeaama eHepruje Ha HUBOY

[Ap>XKaBe, Kao 1 MnornpasibatbeM YKYMHUX KBaUTETa XUBOTHE

cpefiMHe, CUCTEM CTaHAapda n3 obnact Tepmuyke 3alTuTe

KOL, Hac ce jol yBek Da3vpa Ha 4eTupu CTaHgapha Koju

fatvpajy 13 nepvofa ocamecetux 1 AeBefeceTMx roamHa

OBageceTtor Beka. [py ToMe je pey O CTaHAapAMMa Koju jolu

yBEK He yKIbydyjy MUTake eHepreTckmnx nepdopmMaHcy 3rpaaa

KOje Cy joLU Mpe AeceTak rofMHa nocrane OKOCHULA M OCHOBHO

Ha4eno TOMMOTHe 3aluTWTe 3rpafda y BehuHu 3emarba Esone.

Pey je o cnepehem ceTy cTaHpapaa:

« JYCVYJ5.510 - TonnotHa TexHuKa y rpahesrHapcTBy.
MeToge npopadyHa koeduumjeHaTa nponasa Tonnore y
3rpafama 13 1987. rogmHe,

+ JYCYVY.J5.520 - TonnotHa TexHWKa y rpaheBrHapCTBy.
MeTofe npopadyHa Andy3unje BogeHe nape y 3rpadama
13 1997. roauHe,

« JYCVY.J5.530 - TonnoTHa TexHWKa y rpaheBrHapcTBy.
MeTope npopayyHa KapakTepmncTka TONaoTHe
CTabUMHOCTM CriosballkbMX rpafeBUHCKMX KOHCTPYKLMjA
3rpafa 3a neTkbe pa3nobibe 13 1997. roavHe, 1

« JYCVY.J5.600 - TonnoTtHa TexHWKa y rpaheBrHapcTBy.
TexHU4KM YCIOBK 3a NpojekToBarbe W rpaherbe 3rpafa 13
1998. roguHe.

BehnoBpeMeHy kaga cy HacTanmjacHo je fia Baxkeha perynatvisa
13 obnacTu TepMmuyKe 3awTnTe objekata KOA HacC y BEMMVKO]
Mepu 3a0CTaje 3a aKTyenHWM eBPONCKUM CTPeMSbersMMa Y
0BOj obnactu. CylWTWUHCKa pasnvika ce ornefa y ToMe LTo ce y
HaLLM YCIIOBMMa NTake TEPMUYKE 3aLlUTUTe 1 larbe 3aCHMBa

npeBacxogHO Ha NpopadvyHy YKYNMHUX  TPaHCMUCNOHUX

At the end of this overview, it should be mentioned that its
effects can be expected after some time, considering the fact
that the EPBD2 has practically come into force recently. And,
considering the RICS report on the implementation of the
previous version of the Directive, it remains to see in which
way will the EU member states manage to respond to such
high demands that this new document sets.

2.3. STATE OF REGULATIONS IN THE FIELD OF THERMAL
INSULATION IN SERBIA

While the EU countries are intensively working on the
introduction and innovation of the legal frameworks, whose
implementation should result in significant energy saving on
state level, as well as improving the overall qualities of the
environment, the system of standards in the field of thermal
insulation in our country is still based on four standards that
date back to the period of 80's and 90's of the XX century.

Thereby, itis about the standards that still do not include energy

performance of buildings, which have become the framework

and main principle of thermal insulation of buildings in most

European countries. They are the following set of standards:

« JUSU.J5.510 = Thermal technique in building
construction. Calculation methods of the heat
transmission coefficients in buildings from 1987,

+ JUSU.J5.520 - Thermal technique in building
construction. Calculation methods of the steam diffusion
in buildings from 1997,

+ JUSU.J5.530 - Thermal technique in building
construction. Calculation methods of the characteristics of
thermal stability of outdoor building constructions for the
summer period in 1997, and

« JUSU.J5.600 - Thermal technique in building
construction. Technical conditions for the design and
construction of buildings from 1998.

Judging by time in which they were created, it is clear that the
current regulation in the field of thermal insulation of buildings
in our country is far behind the current European pursuits in
this field. The essential difference is reflected in the fact that in
our conditions the issue of thermal insulation is still primarily
based on the calculations of the overall transmission losses
of buildings, and not on their overall energy performances,
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rybutaka objekata, a He Ha HEeroBMM YKYMHUM eHepreTckim
nepdopmaHcama, LWTO je, Kako je MPeTXOLHO peyYeHo, OCHOBA
1 NpesycrioB eBpOncKMX nponuca u3 ose obnactn. Ca apyre
CTpaHe, CBeODOYXBATHOCT E€BPOMCKMX Mponuca 13 obnactu
eHepreTckMx NepopMaHcK objekaTta orneaa ce vy Tome LWTo
Ce nopep, TONNOTHWX, FKMe y oArosapajyhoj Mepw ykrby4yjy y
pa3matparbe 1 Apyrv ycnosu KoMpopa Kao LUTO Cy Ba3AyLIHN
1 CBETNOCHW. Y HaluMM yCroBMMa Ce, YOrLTe nocmaTtpaHo,
OBW 3axTeBW TpeTupajy BP0 MOBPLUHO, a perynatMea Koja
TpeTVpa OBe acnekTe KOM@OPa je, MpW TOM, faneko crapuja y
nopeherby ca TEPMUYKIM NPOMUCUMA.

Kapa ce y3me y o03vp [a eBponcka MomuTMKa M npakca
no MuTarby eHepreTcke eduKacHOCTM 3rpafa Kojy W Halla
3emMsba HacToju Aa ycBoju, nopefn AeduHMCarba yCoBa 3a
noctmsarbe ofroBapajyhmnx —eHepretckux —nepchopMaHcm
feduHNLE 1 HaYMHe U yCroBe cepTUduKoBakba objekarta, a
[a noctynak ceptudukaumje obyxsata 1 nocrojehe objexre,
nocTaje 3HayajHo Aa ce MpevcnuTa W yTBPAWM eBofyuMja
ofiHOCa Mpema npobremy TepMuyke 3awTnTe objekata. Tume
ce Mory NpeaBUAeTV NoTPedHW MpaBLM AefoBarba NPUIMKOM
eHepretckor yHanpeherba nocrojehnx objekata.

Pa3Boj naeje 1 ctaHaapaa 0 TEPMUYKO] 3aLLITUTK KO, HaC

XPOHOMOLLKM MOCMaTpaHo, no4eBLU oA, 1967. roanHe nnpBmrx
TaAa NOCTaB/bEHNX KPUTEPMjYMa Y NOrNeay TOMoTHe 3aluTute
3rpafa, Nponucy 13 oe 0bNacTK Cy [0 faHaC AOXMBIbaBanm
MN3MeHe y HeKONMMKO KapakKTePUCTUHHNX BPEMEHCKIX Neproaa:
1970.,1980., 1987., 1990. n 1998. rogunHe.

[MpaBUAHUKOM O MUHUMATHUM TEXHUYKUM YCroBUMa 3a
n3rpanrey craHosa* n3 1967. rogmHe, Npsu NyT Cy Y HaLLO)
3eM/bM  JeUHUCAHW  eNeMeHTapHU  yCIoBM Ca  acrekTa
TepMUYKe 3aliTuTe 3rpafa. [paBUNHWK je npeacTaBibao
npenasHo pellerse [0 AOHOLEeHA KOHKPETHUX TeXHWUYKMNX
nponuca 13 obnacTv ToNnoTHe 3allTWTe 3rpafda. Hbume je bro
yCNOBIbeH He3HaTaH Opoj ofpefHMUa Be3aHWX 3a TepMuyke
KapaKTepucTke oMoTa4a CcTaMbeHnx 3rpaga: AedurHucaHa je
MaKCMManHa Hymepuyka BPeAHOCT koeduumjeHTa nponasa
Tonnote k 3a 0bMMHe 31aoBe CTaMOeHMX 3rpaja 3aBUCHO Of
KNMMATCKe 30He Yy KOjoj Ce objeKkaT rpaamo, Kao U MakcMManHa
BPEAHOCT OBOr KoeduumjeHTa Koju OW ce OOHOCMO He
MehycnpaTHe KOHCTpyKUMje M paBHE KpPOBOBe, a Koju je
jeaHo3Ha4Ho 6uo oapeheH 3a cBe Tpu 3oHe.?* Takohe je buno
HaBefeHo, anu 0e3 JarbWx npenopyka UM CMepHuUa, Aa ce
npunnkoM ofpehrBarba oBOr KoeduLmjeHTa “Mopa BOAUTM
payvyHa neTHOj 1 31MMCKOj akymynaumju Tonnote, andysnjm
nape 1 o0 OTMOPHOCTN KOHCTPYKLMje 1 CMojeBa KOHCTPYKLMje
npemMa npoampary Basfyxa”. Y OBOM MPBOM KOpaky Y
yCnocCTaBsbakby [aTe perynatvee, 6nmxKun nofaum o MeTogama
CaMor npopa4vyHa, Kao M OHM Be3aHW 3a KapakTepucTike U
NpOojeKTHe YClI0Be Y OAHOCY Ha KIIMMATCKe 30He, HWUCY HU Ha
KOjW HauMH BUnn fecbUHNCaHN, HATK YCIIOBIBEHM.

which is, as previously mentioned, the basis and pre-condition
of European regulation in this field. On the other hand, the
comprehensiveness of the European regulations in the field
of energy performance of buildings is reflected in the fact that
apart from thermal conditions, they appropriately take into
account other conditions of comfort, such as air and light. In
our conditions, generally speaking, these requirements are
treated superficially, and the regulation that deals with these
aspects of comfort is, thereby, far older than the thermal
regulations.

Given that the European policy and practice regarding energy
efficiency of buildings that our country is trying to adopt, apart
from defining the conditions for achieving the appropriate
energy performances, also defines the methods and conditions
of building certification, where the certification procedure
includes the existing buildings as well, it is important to re-
examine and determine the evolution of attitudes towards the
issue of heat insulation of buildings, Thereby, the required lines
of activity could be predicted in the energy improvement of the
existing objects.

Development of ideas and standards of thermal insulation in
our country

Chronologically speaking, starting from 1967 and the first
criteria that were set regarding the thermal insulation of
buildings, the regulations in this field have been revised until
the present in several characteristic periods: 1970, 1980,
1987, 1990 and 1998.

With the General Rules on the Minimal Technical Requirements
for Apartment Building??*from 1967, the elementary conditions
were defined for the first time from the aspect of heat protection
of buildings in our country. The General Rules were a transitional
solution to adopting concrete technical regulations in the field
of heat insulation of buildings. It conditioned an insignificant
number of guidelines regarding thermal characteristics of the
envelopes of residential buildings: the maximum numeric value
of heat transmission coefficient k was defined for the perimeter
walls of residential buildings depending on the climatic zone in
which the buildings were constructed, as well as the maximum
value of this coefficient that would refer to inter-storey and flat
roof constructions and which was uniformly determined for
all three zones.?* It was also mentioned, but without further
recommendations or guidelines, that when determining this
coefficient “attention must be paid to summer and winter
accumulation of heat, steam diffusion and the resistance of
construction and its joints against air penetration”. In this
first step of establishing the given regulation, closer data on
the methods of calculation, as well as those regarding the
characteristics and design requirements in relation to the
climatic zone were in no way defined, nor conditioned.
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MpBM HOPMAaTMBHW aKT KOjU Ce OOHOCMO WCKIbY4MBO Ha
npobneme TOMMOTHe 3alTUTe objekata M 3HATHO LeTarbHuje
nedrHMCa0 Kako HIXOBe YCII0Be, Tako 1 caMe Mepe 3aluTuTe,
noHeT je 1970. rognHe y opMu [TpaBuiHmMKa O TeXHUYKMM
Mepama v yCIIoBr1IMa 3a TOMIOTHY 3aLUTUTY 3rpada.* Fbrme joLu
yBeK HUCy Ounu obyxsaheHn CBW OHW acnekTu Koju ce AaHac
cMaTpajy MepofaBHUM 3a 0be3behmBarbe afekBaTHNX YCOBa
TOMIOTHOT  KOM@opa. KOHKPeTHO nocmaTtpaHo, MnpopadyH
ovdysmje BofeHe mape Koju AaHac npefctaB/ba 00aBe3HU
efieMeHT TepMMYKOr MpopayyHa HWje OBUM MPaBUITHNKOM
Ono TpeTvpaH, K3y3eB LWITO je HarnoOMEeHYTO Aa, Yy Hadyeny,
“KOHCTPYKLMje 1 enemMeHTH 3rpafia mopajy butn 3awTrhexn
o[ Bnaxerba”, na v oHor Koju 6u npeacTaB/bao nocnenmLy

ondysnje.

Mofdauu Koje je 0Baj NPBY HOPMATMB MPY>ao MOry ce CBPCTaTH

y Hekonviko cnegehux rpyna:

1. OCHOBHM KNMMaTCKM NapamMeTpu (cnorbHa NpojekTHa
TemnepaTypa no KIMMaTcKMM 30Hama 3a 3MMCKe yCioBe),
Kao 1 nofaum o BpeaHoCTMMa KoeduLmjeHaTa npenasa
Tonnore,

2. peneBaHTHW NOAALM Be3aHW 33 KapakTepucTke
rpaheBMHCKMX MaTepujana (3anpeMmnHcka TexnHa 1
KOeULMjEHT TOMNOTHE NMPOMYCT/LUBOCTL),

3. BpedHOCTM KoeduLmjeHTa Nponasa Tonnore 3a
KapakTepucTdHe rpaheBrHcke enemeHTe objekata y
3aBWCHOCTW Of, KITMMATCKe 30He, ann 1 Of KapakTepa
KOHCTPyKUmje (MacvBHe nnu nake). 3a MacuBHe
KOHCTPYKLMje, BDEAHOCTI Cy Y NOjeANHNM CyYajeBMma
Oune nocebHO fednHMCaHe Y OAHOCY Ha HaYWH rpejarba
(ueHTpasHo 1AM NoKanHo), OAHOCHO, HarMaLlaBaHo je Aa
N Ce pafmno o BPeAHOCTU KOjy je Tpebano
3a[l0BOSbUTK [ly>X YMTaBe MOBpPLUMHe rpaheBmnHckor
enemMeHTa (), o cpefikb0j BpeaHOCTM (Cp), nnm nak
BPELHOCTW Ha MEeCTy T3B. TOMMOTHOT MOcTa (TM).

4. BpefHOCTW OTMoOpa Nposa3sy TonnoTe 3a ogroeapajyhe
cnojese mupyjyher Basgyxa.

5. BPeOHOCTU KoeduLMjeHTa Npoasa TonsoTe Koje ou
ofiroBaparne nojeiHM TUNOBKMMa NPO30pa W BpaTa, Kao
1N MaKCcMManHa BpedHOCT KoeduLmjeHTa NPonyCT/bUBOCTY
Ba3gyxa 3a rbX.

OBMM [1paBUMHMKOM Cy MNPEBacXOAHO Ownm TpeTpaHu
npobnemn Be3aHM 3a yCJIOBE T3B. 3WMMCKOr pPexuMa.
Mpobnemu neTkser pexknmMa cy O1nm Tek HaroBeLTeHV CTaBOM
[a ce “dacafHn Npo3opu M 3acTakibeHe MOBPLUMHE MOpajy
33WTUTUTM Of, CYHUA", LUTO Ce y Hayeny MOXe cmaTpatu
peneBaHTHUM 3a NeThM nepuog kopuiihersa objekTa.
MpekpeTHULLY Y TpeTuparby npobrnema ToOnmoTHe 3aluTuTe
objekata kof Hac npeactaeba 1980. roavHa. Taja je
[IOHeT CUCTeM CTaHLapAa W3 oBe obnacTi Koju je y Halwum
[l0TafallkbMM YCOBMMa NPeACTaBbao HOBMHY MO [1Ba OCHOBA:!
1. NO MPBM NyT Cy Ha CBeoOyxBaTaH HaYMH carnefaBaHu
npobnemMn TepMuyKe 3alUTUTe objekaTta, U 2. UCTOBPEMEeHO
cy Ounn peduHMCaHW 1 HEONXOAHM YCNOBM W MeToau
pEeneBaHTHNX NpopadyHa.

The first normative act referred exclusively to the problems
of heat insulation of buildings and defined more significantly
their conditions, as well as the very measures for insulation,
adopted in 1970 in the form of the General Rules on Technical
Measures and Requirements for the Thermal Insulation of
Buildings.** By these General Rules, all those aspects that are
considered today to be authoritative for securing adequate
conditions of thermal comfort were then not yet included.
Concretely speaking, the calculation of steam diffusion, which
is considered today to be a mandatory element of thermal
calculation, was not treated in these Rules, except that it was
mentioned that, in principle, “the construction and elements
of a building must be protected against humidity”, even the
kind that would be the result of diffusion.

The data that this first normative offered can be classified in

several following groups:

1. basic climate parameters (outdoor design temperature in
climate zones for winter conditions), as well as data
regarding the values of the heat transmission coefficients,

2. relevant data linked to the characteristics of building
materials (volume weight and heat transfer coefficient),

3. values for the coefficients of heat transmission for
characteristic building elements of constructions depending
on climate zones, but on construction character (massive
or light) as well. For massive constructions, the values in
individual cases were separately defined, in relation to the
type of heating (central or local), i.e., what was stressed
was whether the values should have been met throughout
the whole surface of the building element (s), or the mean
value (mv), or the value in the place of the so-called
thermal bridging (tb).

4. resistance value to heat transmission for the suitable layers
of still air.

5. coefficient of heat transmission values that would suit
certain types of windows and doors, as well as the maximum
value of the coefficient of air permeability for them.

The problems linked to the conditions of the so-called winter
regime were primarily treated according to these Rules. The
problems of the summer regime were just mentioned with
the given attitude being that the “facade windows and glazed
surfaces must protect from the sun”, which in principle could
be considered relevant for the use of a building in the summer
period.

The turning point in the treatment of the issue of thermal
insulation of buildings in our country is the year 1980. Then,
a system of standards were adopted in this field, which until
then in our conditions presented a novelty on two grounds: 1.
the problems of thermal insulation of buildings were dealt with
in a comprehensive way for the first time, and 2. the necessary
conditions and methods of relevant calculations were defined
at the same time.

22



[paBUIHUKOM O JYrOC/IOBEHCKUM CTaHAapAvMa 3a TOMIoTHY

TeXHUKY y rpaheBrHapCcTBY,?® NPONMCaH je nakeT CTaHgapha

KOjU Cy ra mpaTtuiun, a Koju Cy HMMe WCTOBpPeMeHo Oumnn

feduHMcaHn Kao obaBe3HW y norneny npumeHe. Tpeba

HanoMeHyT\ fa ce CTPyKTypa Taja YCTaHOBIbEHOr cuUcTeMa

nponunca oapxana Ao AaHalkbMx AaHa nako je y MehyspemeHy

npectana Aa Baxu knay3yna o 06aBe3HOCTM NprYMeHe JaTnX
nponwuca. Ctannapam ytephern oM MpaBunHnMkom?’ cy:

1. TonnoTHa TexHvika y rpahesnHapcTBy. Metoae npopadyHa
KoeduLMjeHaTa Nponasa TonoTe y 3rpafama
- JyC YJ5.510,

2. TonnoTHa TexHWKa y rpaheBrHapcTBy. MeTofe npopayyHa
ondysmje BogeHe nape y 3rpagama — JYC Y.J5.520,

3. TonnoTtHa TexHuKka y rpaheBuHapcTey. MeTtofe npopadyHa
KapaKTepucTKa TOMMOTHe CTabUMHOCT CMOSbaLliHbNX
rpafeBUHCKNX KOHCTPYKLWMja 3rpafa 3a neTrbe pasfobrbe
- JYCVY.J5.530,un

4. TonnoTHa TexHuKa y rpaheBnHapcTBY. TeXHWYKM YCOBK 33
npojekToBatse U rpaherse 3rpafa - JYC Y.J5.600.

CncteM MOMEHYTUX CTaHOApAa je jacHO AedVHMCao came
MeTofle MpopadyHa kojuma je 6uno obyxesaheHo Hekonmko
obaBe3HuMx cermeHata. Mo npsBu nyT je 6Mo AeduHUCaH
Ha4yXH NpPopayyHa M rpaHNYHK YCroBK y nornedy Andysuje
BOOEHe nape Kpo3 efneMeHTe KOHCTPyKUMje, Kao 1 TO Aa je
yCNoBrbaBakbeM MoTpebe 3a NpoBepoM hakTopa NpUryLleHsa
aMnAnTyZe ocumnalumje Temnepatype U BpeMeHCKOr NoMaka
hase ocumnaLmje TemnepaType 3a efneMeHTe oMoTada objexTa,
NPBY NyT pa3matpaH npobnem TOMMOTHe 3alTUTe Y NleTHEM
pa3nobsby.

Mopen HaBedeHMX KapaKTepUCTMKa Koje ce Yy UeuHU Mory
CMaTpaTV HOBMHOM Y OLIHOCY Ha MPETXOAHO Baxehe nponuce,
y MOCTYNKY NpopayyHa KoeduLmjeHTa nponasa TonnoTe cy no
MpBY MYT Ha Pas3nMYUTE Ha4yMHe TPEeTMpaHe KOHCTpyKLMje Y
33BMICHOCTM Of, CJTOXEHOCTU HMXOBOT CacTaBa. Y ToM CMUCTTY,
craHmapa JYC Y.J5.510 geduHuniie Tpu Tmna KOHCTpyKUMja: a)
XxoMoreHe, 0) KOHCTpyKUuje jeaHocTaBHe 1 6) KOHCTpyKumje
CrOXeHe XeTeporeHoCTu.

OcuM MeTofa npopadyHa, cuctem nponuca je npeasuhao v
nedUHMUCarbe Pa3NNYUTUX TEXHNYKMX YCIO0BA 3a NPOjeKTOBaHe
1 rpejakbe 3rpafda, objenurseHux y craHmapay JYC Y.J5.600.
OBMM CTaHOApAOM je 3acTakiberbe objekata OrpaHu4eHo,
M cBefleHo Ha 1/7 noBplwuMHe nofda mpoctopuje, y3 darba
CTpora orpaHuyera yvje nucnyrserse omoryhasa HewTo Behe
MOBPLUMHE MOf, CTaK/IOM.

YcnoxrbaBatbe MeTofle  MpopadyHa YCrioBMIo je pa ce
OBVMM CETOM nponuca AeduHULY MOAALUM O MPOJeKTHUM
TemnepatypaMa W pPenatvMBHOj BNAXHOCTU  PA3MHUTIX
npoctopuja, nofauM O MoTPeOHOM BpemeHy MCyllerba
KOHCTPYKLMja y NeTHeM pa3aobrby y Ciydajy nojase KOHAEH3a,
Kao M OHW O [JO3BOSbEHMM BPEAHOCTMA NapaMeTapa Be3aHmx
33 NpopayyH neTHe CTabunHoCTM KoHCTpyKumje. OBOM

NPWIVKOM je, y Ciydajy mpopadyHa NeTrse CTabuiHOCTM

By the General Rules on Yugoslav Standards for Heat
Techniques in Building,* an accompanying set of standards
were prescribed, and they were defined as mandatory
regarding their implementation. What should be mentioned
is that the structure of a then established system of rules has
been maintained until the present, even though the clause on
the mandatory implementation of the given rules has become
in the mean time no longer valid. The standards determined by
these General Rules are:?®
1. Thermal techniques in building construction. Methods of
calculating the coefficient of heat transmission in buildings
-JUSU.J5.510,
2. Thermal techniques in building construction. Methods of
calculating steam diffusion in buildings — JUS U.J5.520,
3. Thermal techniques in building construction. Methods
of calculating the characteristics of heat stability of outdoor
building constructions for the summer period
-JUS U.J5.530, and
4. Thermal techniques in building construction. Technical
requirements for the design and construction of buildings
-JUS U.J5.600.

The system of the above-mentioned standards clearly defined
the very methods of calculation, in which have been included
several mandatory segments. For the first time, a calculation
method and limiting conditions regarding steam diffusion
through the building elements were considered. In addition, by
conditioning the need for auditing the damping factor of the
amplitude of temperature oscillation and the time shift of the
temperature oscillation phase for the elements of the building
envelope, the issue of thermal insulation in the summer period
was considered for the first time.

In addition to the mentioned characteristics that can be in
their entirety considered a novelty in relation to the previously
valid rules, the calculation procedure of the heat transmission
coefficient treats the constructions for the first time differently,
depending on the complexity of their composition. In that
sense, the standard JUS U.J5.510 defines three types of
construction: a) homogenous, 6) simple constructions and 6)
constructions of complex heterogeneity.

Apart from the method of calculation, the system of rules also
envisioned defining different technical requirements for the
design and heating of buildings, combined in the standard
JUS U.J5.600. By this standard, the glazing of buildings was
limited and reduced to 1/7 of the floor surface of a space, with
further strict limitations that if met, allowed somewhat larger
glazed surfaces.

The making of the calculation methods more complex by this
set of rules has conditioned the definition of the data on the
design temperatures and relative humidity of various spaces;
the data on the needed time for the drying of the construction
in the summer period in case of condensation; as well as
those allowed values of parameters regarding the calculation
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KOHCTPYKLUMja, MPBK MNyT HanpaefbeHa HayenHa pasnvka
KOja Cce OQHOCKNA Ha TPETMaH BEHTUIMCAHNX KOHCTPYKLMja.
[MponycT/ibMBOCT Basfyxa 3a Mpo3opcke W Apyre dacagHe
OTBOPeE KOjy je CBOjeBpeMeHO AedUHMNCA0 NPeTXoAHO Baxehu
npaBuAHWK 13 1970. rogmHe, caia nocraje npeaMeT nocebHor
CTaHzapAa Ha koju ce JYC Y.J5.600 no3suga.

Benvka M3MeHa Yy KOHLENTY MpopayvyHa TePMUHKMX
KapakTepucTka objekata forogmna ce 1987. roanHe, ycnen,
Yera Cy MOjeAVHU CTaRdapAM NpeTprenv 3HavajHe n3mMeHe 1
npolwmpersa. CylTHa NpoMeHe ornefana ce y ToMe LTo ce
NpopaYyH, OCMM MPOBEPE NCMYHEHOCTU MUHVMAHE TOMIOTHe
n3onaumje rpaheBNHCKMX KOHCTPYKLMja, KOja je [lo Taga buna
jefMHW yCI0B Ca acnekTa 3axTeBa 3a TOMIOTHOM 3aLUTUTOM
3rpafa, OH Cafa 3acHMBao WM Ha oapehrBarby A03BOSbEHMX
YKYMHUX CrneumdrYHUX TOMNOTHUX rybuTaka 3rpafa LWTo je
YCNOBUMO M3MeHe [oTafallkbMx Bep3vja craHgapza: JYC
Y¥J5.510 - MeTtome npopadyHa KoeduumjeHata nposnasa
Tonnote y 3rpagama n JYC Y.J5.600 — TexHu4Kn ycnoBm 3a
npojekToBarbe 1 rpaherbe 3rpaga.

PeBM3MjOM MOMeHyTUX CTaHdapda, YKyrnHe creumduydHe
TONNOTHe rybuTKe, KOjU Cy OBOM MPUIVKOM LAedUHNCAHN,
ca4ynrbaBany  cy  CneumduyHM  TPAHCMUCUMOHW  Tyouum
onpeheHn nomohy T38B. dhaktopa 0bvKa, Kao 1 ryduum ycneq,
NPUPOLHE UMV BelLTa4ke BeHTUNaLMje3rpafa. OBakas npuctyn
je M3nckMBao da MeTofe npopadvyHa camor koeduumjeHTa
nposnasa Tonnore, gepuHucaHe craHgapgom, JYC YJ5.510,
Oyny MHoOro pfeTaibHuje peduHUcaHe W npunaroheHe
HoBOyTBPHeHOoj NoTpebu, Na cy y TOM Linrby CUCTEMATU30BAHM
PaznnYUT  TUNOBWM CTPYKTypa enemMeHata KOHCTpyKUuje,
Kao 1 cryyajeBn HmxoBux Moryhux mehyogHoca v cnojesa.
OBMM M3MeHaMa Cy 3HaTHO Onuxke ognpeheHn ycnosu
KOjU Ce OfHOCe Ha pasnu4uTe ClyyajeBe BEHTUIMPAHWNX
KOHCTPYKLMja Koje ce cafla pa3BpCTaBajy Ha: a) cacBuM clabo
BeHTUNMCaHe, 6) cnabo BeHTUNMCaHe U B) OO0 BEHTUIMCAHE
KOHCTPYKUMje, Kao W HayvMHa npopadyHaBarba HMXOBUX
TEPMUHKMX KapakTepucTika. Ca acnekTa TeXHWUYKIMX YCIoBa 3a
npojekToBare U rpaherse, AedpurHmucanmx JYC-om Y.J5.600,
3HATHO je NPOMerbeH CTaB Yy NOrmneny KapakTepucTika OBakBMX
BEHTUMCAHMX efleMeHaTa KOHCTPYKLMje Y NeTkeM pasnodrby
noBehaBarbeM Mepe rpaHu4He BPefHOCT NOBPLIMHCKe Mace
3a KOjy je CTaHOAPAOM OrpaHMyeHa MakcvMMalHa BpeLHOCT
KoeduLWjeHTa Nponasa Tonnore.

CappyrecTpaHe, 3Ha4ajHa HOBMHA Y 00N1acTU TEXHNYKIMX YCIOBa
3a npojekToBarbe U rpaherse Ouna je NpomeHa CTaBa KojuM je
y npetxogHo Baxehoj BapwjaHTV CTaHOapAa OrpaHu4aBaHa
MaKCMManHa NoBpLUMHa 3acTakibeHNX fAefoBa 3rpafa. OBom
BEpP3WjOM CTaHAApLa, OrpaHvderba y norfefdy MoBpLUMHE
3acCTak/beHux fenosa acafa y onwremM ciyyajy He noctoje,
Beh ce y clydajy npekopayerba rpaHv4He nospwrHe of 1/7
NOBPLUMHE NOAa NPOCTOpWje, YCloB/baBa NpUMeHa AodaTHe
TOMNMOTHe 3aLTKTe, O1no noseharbeM came M3onaLmje 3rpage,
6uno noctasrbarbeM ofrosapajyhinx 3actopa.

of the summer stability of construction. Then, in case of the
calculation of the summer stability of construction, a principle
difference was made for the first time, which referred to the
treatment of ventilated constructions. Air permeability for
window and other facade openings, which at one time was
defined by the previously valid General Rules from 1970, has
now become the subject of a special standard to which the JUS
U.J5.600 refers.

A great change in the concept of calculating thermal
characteristics of buildings occurred in 1987, when
certain standards have undergone significant changes and
amendments. The essential change was reflected in the fact that
calculation, except for examining the realization of the minimal
heat insulation of building constructions, which until then
was the only condition from the aspect of thermal insulation
requirements for a building, was now based on determining
the allowed overall specific heat losses of buildings. This
resulted in the recast of the previous versions of the standards:
JUS U.J5.510 - Methods of calculating the coefficient of
heat transmission in buildings, and JUS U.J5.600 — Technical
conditions for the design and construction of buildings.

Afterthe revision of the above-mentioned standards, the overall
specific heat losses defined then included specific transmission
losses determined by the so-called form factor, as well as the
losses due to natural and artificial ventilation of buildings.
Such an approach required the methods of calculating the
coefficient of heat transmission itself, defined by the standard
JUS U.J5.510, to be defined in much more detail and adapted
to the newly-determined need, so for this reason the different
types of structures of building elements were systematized, as
well as cases of their potential interrelations and combinations.
With these revisions, the conditions that refer to different cases
of ventilation constructions were much more closely defined
and they are now classified as: a) completely poorly ventilated,
0) poorly ventilated and ¢) well ventilated constructions, as
well as the method of calculating their thermal characteristics.
From the aspect of technical conditions for design and
construction, defined by JUS U.J5.600, the attitude regarding
the characteristics of such ventilated elements in the summer
period was significantly changed by increasing the measures
of the surface area mass for which the maximum value of the
coefficient of heat transmission was limited by the standard.

On the other hand, a significant novelty in the field of technical
requirements for the design and construction was the change
of attitude concerning the maximum surface of the glazed parts
of a building; they were limited in the previously valid variant
of the standard. This version of the standard has generally no
limitations in view of the surface of glazed parts of the fa ade.
However, it conditions the application of additional thermal
insulation in the case of exceeding the surface area 1/7 of the
floor surface of a space, either by increasing the insulation of
the building, or by setting up adequate shades.
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Bep3wnja cranpapga n3 1987. roamHe je NpUAnMKoM NpopadyHa
y MHoro Behoj Mepu y3uMana y ob3ump pasnuynte dakrope
KOjU Ce Mory cmaTtpaTi KIVMMATCKMM, a Koju Cy, npu ToMm,
OBOM HOBOM BEP3WjOM OMNN 3HATHO Mpeum3Huje oppeheHn
AeTalbHUM KIMMATCKMM KapTaMa W CMOSbHUM MPOJEKTHUM
TeMnepaTypaMa. Tako je M opwujeHTauumja npemMa cTpaHama
CBeTa MnocTana MepofaBHa no NuTaksy 00aBe3HOCTU NpUMeHe
1 KapaKkTepa 3aLUT1Te Of 3aCTak/beHMX MOBPLUMHA O CYHYEBOT
3paderba.

Bep3nja 13 1987. roanHe je fOHeNa 1 Marbe M3MeHe CaMmx
pedepeHTHNX BPEAHOCTM MOjedVHMX MNapameTapa, Kao W
onpeheHa npowmnpersa Beh noctojehux Tabena. Mpu ToMm,
Kao norvyHa nocnefmua yeoherha obaBe3Hor npopadyHa
cneuneUYHMX TONMOTHUX rybuTaka, NpunmMkom aedurHmcaba
BPEAHOCTM  MakKCMMaNHO  [03BOSbEHMX  KoeduumjeHaTa
nponasa TomnnoTe enemMeHata rpaheBUMHCKMX KOHCTPYyKUWja,
BULLE CE HW Ha KOJW HaYVH He TPEeTMPa NUTakbe HauvHa rpejatba
npocTopuja, HATU Ce pa3maTpa AOMeH NprMeHe AedUHNCaHNX
rPaHNYHUX BPELHOCTY.

MoyeBwn of 1989. roanHe kaga je ctanzapa JYC Y.J5.600
npeTprneo He3HaTHe Kopekuuje 1 AonyHe, 4O AaHac cy CBU
YCMoCTaB/beHM OCHOBHM CTaHAapha K3 obnacti TOmnnoTHe
TexHWke y rpaheBMHApPCTBY [LOXMBENN W3BECHE W3MEHE.
CraHpapa JYCY.J5.530% jey aBa HaBpaTta npeTpneo ogpeheHe
Kopekuuje. MpBom pesu3mjom 13 1990. rogmHe je 3axTeB 3a
NpoBepOM BpeMeHa Kallkberba ocLmnaLmja TeMneparype Kpos
[lenose oMoTaya objekaTa y neTrbem pasfobrby 010 yKUHYT, Aa
01 1997. roavHe, HOBOM PEBK3MjOM KOja je U flaHac Ha CHa3u
OOTUYHW efleMeHT MpopayyHa NMOHOBO yBedeH Kao CacTaBHU
[,eo yKynHe npolenype TepMUYKOr npopadyHa. Tokom 1997.
roavHe je n ctaHaapa JYC Y.J5.520 koju peduvHunLLe npopadyH
nvdysuvje BoAeHe nape y 3rpagama je npetpneo ofpeheHe

KopeKLiuje TeXHWYKe Nprpoae.

M3 capalrbe nepcrekTvBe MOXe Ce KOHCTaToBaTW ga ce
nocnefrba 3HadvajHa U3MeHa CTaHgapaa 13 obnactv Tepmumdke
3awTtmnte gorogmna 1998. ronmHe kafia je NOHOBO MHOBMPAH
cranpapa JYC Y.J5.600. MpomeHe Kkoje cy HacTane ornepajy
ce y npeumsHujeM geduHMCaby M V3BECHUM KopekLujama
CaMMX yCIoBa W TexHMKe npopadyHa Kojuma ce, MHade,
oBaj CTaHapr 0aBv. HoBOM Bep3vjoM Cy MWHWMANHO
MOANMUKOBAHN YCIOBKM NpopadvyHa dakTtopa obnvika, [oK ce
Kao 3HayajHa pa3nuka Mo MuTakby NpopavyHa CneumpuyHnX
TOMNOTHUX rybuTaka 3rpaga, HOBMM  CTaHOAPAOM  He
npopadvyHaBajy BEHTUNAUMOHW rydouum, Beh OHWM nocTajy
npegmer nocebHor craHgapfa. Takohe cy npeumsHuje
nedrHUCaHM yCIIoBYM NpopaYyHa y OAHOCY Ha NeTHU PeXMM,
npe cBera kaja je pey o BpeAHOCTMMa 1 YCIOBMMA MO, KOjUM
Ce NpoBepaBa BpeMe Kallkberba ocLmnalmje Temnepatype.
PeBM3Mja je [oOHena u3BecHe Kopekuuvje pedepeHTHUX
BpPedHOCTN koeduLmjeHaTa nponasa TonnoTe, y3 AeTarbHUjy
KnacurKaLmjy KapakTepUCTUYHMX eflemMeHaTa rpaheBUHCKINX
KOHCTpYyKUMja Koju noasiexy obaBe3Hoj] NpoBepn OOTUHHOTD
napameTpa y OLHOCY Ha HMXOB mnonoxaj y objekty u

The version of the standard from 1987 took into account much
more the different factors that could be regarded as climatic
in the calculations, and they were, thereby, with this newer
version determined more precisely by detailed climatic maps
and outdoor projected temperatures. Thereby, the orientation
towards the cardinal points has become authorative on the
issue of mandatory implementation and the type of protection
of glazed surfaces against sun radiation.

The version from 1987 brought some smaller changes to
the referential values of individual parameters, as well as
certain extensions to the existing tables. Thereby, as a logical
consequence of introducing mandatory calculation of specific
heat losses, when defining the values of the maximum allowed
coefficients of heat transmission of the building elements of
constructions, the method of heating spacesisin no way treated
any longer, nor is considered the domain of implementing the
defined limiting values.

From 1989, when the standard JUS U.J5.600 underwent
insignificant corrections and amendments, to the present, all
theestablished basicstandardsinthefield of thermaltechniques
in building construction have gone through some changes.
The standard JUS U.J5.530% has twice undergone certain
corrections. With the first revision from 1990, the requirement
for checking the time of delay of temperature oscillations
through some parts of the building envelope in the summer
period was canceled, so the particular element of calculation
was again introduced in the latest revision from 1997, and as
a component of the overall procedure of thermal calculation it
is still in force today. During 1997, the standard JUS U.J5.520
that defines the calculation of the steam diffusion in buildings
underwent certain corrections of a technical nature.

From the present perspective, it can be concluded that
the latest significant change in the standard in the field of
thermal insulation occurred in 1998, when the standard JUS
U.J5.600 was innovated again. The changes that occurred
can be reflected in a more precise definition and in the
certain corrections of the very conditions and techniques of
calculation, with which this standard deals. The latest version
modifies minimally the conditions of calculating the factors of
form, while as a significant difference on the issue of calculating
the specific heat losses of buildings, ventilation losses are not
calculated by this new standard. The conditions of calculation
in relation to the summer regime are more precisely defined,
primarily, when it is about the values or conditions under
which the delays in temperature oscillations are examined
as well. The revision has brought certain corrections to the
referential values of the coefficients of heat transmission, and
a more detailed classification of the characteristic elements
of building constructions that must be submitted to an audit
of the parameter in question, according to their position in
the building and the definition of the specific conditions and
requirements related to the types of heating that are different
from the continual central heating. The biggest change that
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neduHmcarbe cneundruyHMX yCoBa 1 3axXTeBa Koju ce o4HoCe
Ha BpCTe rpejarba pasnuymMTe of, KOHTUHYaNHOr LLeHTPasHOr.
Hajseha npomeHa Kojy je HOBa Bep3ujoM CTaHZapha AoHena
cactoju ce y yBoherby HOBOI KOpaka Y OKBWMPY TepMUHYKOr
npopadyHa. Y cknagy ca TuM ce [LO3BOSbeHM ryouum ogpehyjy
He camo 3a objekaT y LennHW Kako je [0 Tafda Baxuno, Beh 1
3a KapaKTepUCTYHE NpoCTopuje y 0bjeKTy.

MpomMeHe Koje cy nMponucy 13 obnacTu TOMMOTHE 3aliTuTe
3rpaga, op  CBOr yBoherba y  rpaguTerbcky  nmpakcy
BPEMEHOM [OXMVBIbaBanu, OVMPEKTHO Cy Morne Aa yrudy
Ha KapakTepucTvke omoTada 3rpaga. CTora je ca acnekTa
eHepreTcke onTMMm3auumje noctojehuix 3rpaia OUTHO HXOBO
MehycobHo ynopeherse. Wmajyhn y Bugy pa npeomer
LeNoKynHor UCTpaxkyBarba NpeacTaBba CTaMbeHu hoHL Y
Cpbujun, MHTEpPECaHTO je HaNoOMeHYTN Aa ce JOMEH NpuMmeHe
NpBYX MPOMMca M3 0bNaCT TepMUYKe 3aLlTUTe KOf Hac W
OHOCMO UCKIbYYMBO Ha CTambeHe objekTe, Oa OM TOKOM
BpeMeHa OH B1o NpoLLMpeH 1 Ha ocTane objekTe.

MapameTap Koju Ce OOCeAHO MOXe MpaTuTX Of, BpemeHa
yBoherba NpBKX efnemMeHata TOM/OTHE 3alUTUTE Yy OKBMPY
TEXHWYKMX YCNOBa 3a M3rpagky ctaHoBa M3 1967. rogmHe,
[0 JaHac, ofHOCK Ce Ha BpeaHOCTU KoedbuLmjeHTa nponasa
TOMJIOTE U TO MPBEHCTBEHO OHE KOja Ceé OAHOCU Ha ODUMHM,
OOHOCHO CnosbHW 3uA. M3BplieHo nopeherse ce Moxe
cMaTpaTy  pyOMMEHTapHMM, anu OoHO wunak omoryhaBga
npahere NpomMeHa BPeLHOCTM KOje je TOKOM BpeMeHa Tprneo
napameTap Koju je Npeu 1 61O yBEAEH Y CUCTEM NPOMnca u3
06nacTv ToNNoTHe 3alUTuTE 3rpaja.

this latest version of the standard has brought consists of
the introduction of a new step in thermal calculations. In
accordance with this, the allowed losses are determined not
only for the building as a whole, as it was the rule so far, but for
the characteristic spaces in the building as well.

The revisions that the regulations have undergone in the field
of the thermal insulation of buildings, since their introduction
into the building practice, could directly have influenced the
characteristics of the building envelope. Therefore, from the
aspect of energy optimization of the existing buildings it is
important to compare them all. Considering the fact that the
subject of the entire research was the residential stock in Serbia,
it is interesting to mention that the domain of implementation
of the first requlations in the field of thermal protection in our
country referred exclusively to residential buildings, and with
time, it was extended to other buildings.

The parameter that could be consistently followed from
the time of the introduction of the first elements of thermal
insulation within the technical conditions for the building
of flats in 1967, until the present, refers to the values of the
coefficients of heat transmission, and primarily those referring
to the perimeter wall, i.e., the exterior wall. The performed
comparison could be considered as rudimentary; however, it
still enables the monitoring of the changes in the values that
the parameter has endured over time, which was the first to be
introduced into the regulation system in the field of the thermal
insulation of buildings.

Tabena 2. 2. YnopeZiHv npernes KapakTepucTUYHUX BPeAHOCT KoeduLmjeHaTa nponasa Tonnore

3a Cnorballhbe 31A0Be Y KapaKTepUCTUHHUM BPEMEHCKMM NePUOANMa

Table 2.2. Comparative review of the characteristic values of the heat transmission coefficients of

exterior walls in characteristic time periods

KoeduuujeHT nponasa TonnoTe 3a cno. 3uaose FofVHa AoHOLWeHa NponuvLa

Heat transmission coefficient for exterior walls Regulation adoption year

— 1967. 1970. 1980. 1987. 1998.

| Klimatska zona 1,32 1,25 1,225 1,20 1,10
climate Zone

! k"m?tSka cone 1,14 1,07 0,93 0,90 0,90

" k"h":atfkazﬁna 1,01 0,83 0,83 0,80 0,80

MHoOro wuvpy 1 CBeobyXBaTHWUjK npernef, YKONMKoO ce
nocMaTpajy MPUHLMAM M Mepe TOMMOTHE 3aliTmTe KOoju Cy
nponucnmMa cnposohexn, moxe ce, mehytum, 0obuTu kapa
Ce ynopege W OCTafnn eneMeHTV TEPMUYKOr npopadyHa Koju
cy HbMa Ounu fedurHmncann. Mpe ceera ce MMCIN Ha obasesy
cnposohera 1 oCTanux NpopayyHa ocvM NpoBepe TOMoTHe
n3onaumje KapakTepucTMYHNX enemMeHata 3rpafe, Kao LTo cy
OHW KOjW Ce 0fiHOCe Ha AndY3ujy BofeHe nape, ogrosapajyhe
efeMeHTe Be3aHe 3a NEeTHW PexuM, Kao U cneundurdHe
TONNOTHe  rybowuTKe  3rpafa. 3acTynibeHoCT  MojedMHUX

However, a much wider and more comprehensive review can
be obtained, if we analyze the principles and measures of
thermal insulation that were implemented in accordance with
the regulations, when the other elements of thermal calculation
that were defined by them are compared. Above all, it includes
the obligation of implementing the other calculations as well,
excluding only the monitoring of the thermal insulation of
characteristic building elements, like those that refer to the
steam diffusion, the corresponding elements linked to the
summer regime, as well as the specific heat losses of buildings.
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npopadyHa y cMcteMy TOMoTHe 3aluTnTe objekaTa nprkasaHa
je 3aTaMmbeHMM pybpuikama y oarosapajyhoj Tabenn. 113
Fbe Ce carfefiaBa Aa je NocsiefHlM CETOM Mponuca ¢ Kpaja
[leBefleCeTUX rofmHa NPOLLOr Beka, Baxkehu cncteM TonnotHe
3aLUTUTE, Y3 CBe UCMOSbEHE W MPETXOLHO OncaHe fobpe nnn
flollle CTpaHe, CBakako, Makap HayenHo, HajcBeobyXBaTHM|M
[0 cafa.

The presence of certain calculations in the system of thermal
insulation of buildings is demonstrated in the darker rubrics of
the appropriate table. From the table, it is obvious that the last
set of regulations from the end of the 90’s of the last century,
the current system of thermal insulation, together with all
the displayed and previously described good and bad sides,
certainly represents the most comprehensive one so far.

Tabena 2. 3 YnopefHu npvikas pa3soja cMcTeMa npopadyHa TEpMUYKNX KapaKTepucTiika 3rpaaa y

OLHOCY Ha KapaKTepuctmnke nprMerrBaHnMX nponmnca

Table 2.3. Comparative review of the development of the calculation system of the thermal

characteristics of buildings in relation to the characteristics of the implemented regulations

Obnact npumMexe

[opuvHa poHolwera nponu1ca

:

Regulation Adoption Year

Implementation field

1967.

1970. 1980. 1987. 1990. [1997/98

TonnoTHa nsonaumja (K.,

Thermal insulation (K,.,)

Lundy3nja BogeHe nape

Steam diffusion

MDaKTop NpUryLUeHsa aMnuTyae

ocuMnaumje TemnepaTtype

Damping factor of the
NeTrbl pexmnm i -
: : temperature oscillation amplitude
Summer regime -
Kawrere ocumnaymje
Temneparype -
Temperature oscillation delays
Objekar
Cneu. TonnotHK | Building - -

rybuum

KapakTepuctudHe npocropuje

Specific facilities

Tpeba pehn ga je Beh Heko Bpeme MpucyTaH Hamop CTpyyHe
JaBHOCTW [la ce HanpaBe ofpeheHr KopaLm Ka XapMoHU3aumjn
fomahux nponuca 13 oe 0bnacTu ca eBponckmm. MehyTim,
1 nocse BULLE Of, AeCeT roAmHa, 3ano4eTi Nocao je joL yBek
y Toky. pBOOUTHO je OMNO MnaHMpaHO fa ce Kopekuuja
nocrojehmnx nponuca m3BpwKn Ao kpaja 2003. roanHe, 1
NpeasioxeHe M3MeHe Cy Yy BENVKOj Mepu Oune y cknafdy ca
TafallkbM eBPOMCKMM TeHAeHUMjaMa. JaHac 6u, nMajyhu y
BWAOY CTakbe eBPOMcCKe perynatvee, bune HeonxofdHe Aaneko
Behe npomeHe y oiHOCy Ha NpBOGUTHO NpeasuheHe.

Y [pocajawmyM  Npeasio3nuMa M3MeHa,  Haj3HayajHuje
KopekLVje cy nogpa3symMesarne n3meHe ctangapaa JYCY.J5.600
KOjUM ce AedUHNULY TeXHUYKWM YCIIOBM 3@ MPOjeKTOBaHe U
rpaherbe. CBakako Ja OV JarbvM afekBaTHUM MpoOMeHama
0BOT CTaHaapaa ouno moryhe ciuctem nponuca y aaneko sehoj
Mepu NPUOANXKUTU EBPOMCKMM 3aXTEBMMA 33 EHEPreTckiM
nepdopMaHcama objekata. HeornxofgHe W3MeHe Koje OBaj
CTaHpapA M3KcKyje Tudy ce, uamehy octanor, n kopekuuja
nojeduHUX Napametapa Koju AeuHMLLY yCioBe npopadvyHa.
Pey je, mpe cBera, O KAMMATOMOWKMM MofdauMma, Kao u

It should be said that the experts have been trying to make
certain steps forward towards harmonizing the domestic
regulations with the European regulations in this field for some
time. However, even after more than ten years, the embarked
upon project is still undergoing. Originally, some corrections
were planned to be made to the existing regulations by the end
of 2003, and the proposed revisions were greatly in accordance
with the European trends of that time. At present, considering
the state of the European regulation, much greater revisions
would be necessary compared to those originally projected.

In the previous revision proposals, the most important
corrections implied changes to the standard JUS U.J5.600,
which defines the technical conditions for design and building.
It would certainly be possible with further appropriate changes
of this standard to bring the regulation system much closer
to the European requirements for energy performances of
buildings. The necessary changes that this standard requires
concern, among other things, the corrections of individual
parameters that define the calculation conditions. It primarily
concerns the climatology data, as well as the characteristics of
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KapakTepucTMkaMa rpaheBMHCKMX MaTepujana of 3Hadvaja
33 HbMXOBa TepMMYKa CBOJCTBA, KOje Ce, MpemMa HajHOBMjUM
eBPOMNCKMM HOpMama, yTBphyjy y 3aBUCHOCTU Of cpefrbe
TeMnepaType W penatvBHe BnaxHocTW. [lopef  OBWX
M3MeHa, NNaHvpajy ce 1 n3MeHe Koje OK ce ofHocCKne Ha
[03BO/bEHE BPEAHOCTM KoedMUMjeHaTa Mnponasa TorioTte
3a KapaKTepuUCTU4He enemeHTe rpaheBuHe, Koju, y cknagy
Ca HOBOM HOMEHKaTypOM, M3MCKYjy MPOMEHY Came O3Hake
(HoBa 03Haka 3a KoeuLIMjeHT Nponasa TorsoTe je U).

MehyTuM, CyLUITUHCKe U3MeHe Koje je MnaHunpaHa pesu3uja oBor
CTaHfapaa Tpebano fa foHece cafipke Ce y HEKOMMKO KIbyYHMX
MHOBaLMja Ymje je yKIbydMBakbe Yy BENNKOj Mepu Tpebano aa
NPVBAMXKM Hally perynatvsy €BPOMCKMM Pa3MULLIbarbiMa
nocseheHVM nuTarbMMa eHepreTcke paumoHanusauuvje. To
je 3Hauunno npolwmnperbe 0bnacT NpUMeHe OBOr CTaHAAPLA
Koju On ce ogHocMo M Ha noctojehe objekTe U HMXOBE
WHCTaNaumMoHe cucTeMe, OAHOCHO pasnu4mTe  CllyyajeBe
FbIXOBE MOMEPHM3aLIMje Yy KOHTEKCTY MOTPOLUHe eHepruje.
Ocnm Tora, nNpednor n3MeHe je y cebn canpkao v naejy aa
ce, OCMM YCNIOBA KOjU AePUHULLY MUHVMMAnHy TOMOTHY
3alWTUTY, CTaHZAPL NPOLUVIPY W Ha NTakbe NojavaHe ToMnnoTHe
3alTWTe, WTO Takohe HWje NoCTojano y HawvM LoTafallHmM
nponucmnma.

Kako je Bpeme nponaswno, a HOBW CTaHOapau Ce Hucy
ycBajanu, pafHe Bep3uje CTaHpapha Cy [OXWBrbaBane
KOHCTaHTHE MpOMeHe, Tako Aa Ce aKTyelHOM BapuWjaHTOM
peBu3nje ctaHpapaa JYC Y.J5.600 npennaxe Heroso jacHo
noBe3nBarbe Ca oprorapajyhvM eBponckMM HopMama, Te
FMXOBO Mpey3nMatbe y Hajpehoj mepu. CtaHgaph 6u 6uo
pa3fBoOjeH Ha HeKONMMKO He3aBWCHMX MNOoALeNnHa Kojuma
6 Ounn JedurHMCaHW OMNWTK yCnoBM (MUKPOKIMMATCKM
N KIUMATCKUX YCNOBM U yCoBM KoMcopa), TOMoTHe
nepdopMaHce KOMMNoHeHaTa 3rpae (TPaHCMUCUOHM TOMIOTHN
ryouLm, XMrpotepMmyka CBojCcTBa rpaheBMHCKMX MaTepujana
N npou3Bofda), MeTofe npopadyHa TOMOTHMX rybuTaka
(nojemHOCTaBIbEHM U CJIOKEHW MPOpPadyHW), BeHTUnauwja
N WMHOWUATPaUWja Basdyxa W MperpeBarbe W 3allTvTa Of
nHconaumje. OBakaB KOHLIEMNT Ce CBAaKako MOXe MO3ApaBuTK
1N NPUXBATUTW, anu TPeHyTaK HEroBOr yCBajakba 1 CTynarba Ha
CHary v farbe ocTaje Heno3Har, na je, NoCNeANYHO, 1 farbe Ha
cHa3m Beh yBenuko npesasuheHn CeT CTaHaapaa 13 obnactu
TOMNOTHE 3alUTuTE.

[1paBUIHVIK O eHepreTckoj eprkacHOCTM 3rpaaa

Mo3uTVMBHE MpOMeHe Yy MpaBly peanu3auuje notpebe 3a
yHanpeherseM noctojeinx nponuca 13 JOMeHa TOMnoTHe
3alUTITe 3rpafa Morne Cy Ce O4YeKMBaTW HaKOH YCBajarba
Onnyke o yTtBphuBarby CTparervje passoja eHepretvike
Penybnvke Cpbuje no 2015. rogrHe koje ce OOroAmno mMaja
2005. roguHe. Y okBMpYy oBe oafiyke ce, uamehy octanor,
Kao jefHa Of Mepa M MHCTPYMEeHaTa 3a OCTBaperbe LurbeBa
eHepreTcke nonutnuke n Crpateruje eHepretuke po 2015.

rognHe, I'Ipe,D,BI/IF)aJ'IO M yCnocCTaB/bakbe HOBE — CaBpeMeHe

building materials important for their thermal attributes, which
according to the latest European norms, are determined based
on the mean temperature and regulative humidity. In addition
to these changes, revisions are planned that would refer to
the allowed values of heat transmission coefficients for the
characteristic building elements, which in accordance with the
new nomenclature, require a change of the symbol itself (the
new symbol for the heat transmission coefficient is U).

However, the essential changes that the planned revision
of this standard was supposed to bring consist of several
key innovations whose inclusion should have brought our
regulation much closer to the European reflections on the
issues of energy rationalization. That meant extending the
field of implementation of this standard that would refer to
the existing buildings and their installation systems, i.e., to the
different cases of their modernization in the context of energy
use. In addition, the revision proposal in itself contained the
idea that, apart from the conditions that define minimal
thermal insulation, the standard should be extended onto the
issue of reinforced thermal insulation, which also did not exist
among our previous regulations.

As time passed, new standards were not adopted and the
working versions of the standard were submitted to constant
changes. Therefore, the current variant of the revision of
the standard JUS U.J5.600 proposes a clear correlation
with the corresponding European norms, as well as mainly
adopting them. The standard would be divided into several
independent sub-entities that would define the general
conditions (microclimatic and climatic conditions, and comfort
conditions), thermal performances of building components
(heat transmission losses, hydrothermal attributes of the
building materials and products), methods of heat loss
calculations (simplified and complex calculations) ventilation
and air infiltration, and overheating and insolation protection.
Such a concept can surely be welcomed and accepted, but
when it will be adopted and put into force remains unknown.
Therefore, the largely outdated set of standards in the field of
thermal insulation is still in force.

General Rules on Energy Efficiency of Buildings

Positive changes in the realization of the need for improving
the current regulations in the domain of thermal insulation
of buildings could have been expected after the adoption of
the Decision of Determining an Energy Development Strategy
of the Republic of Serbia until 2015, which took place in
May 2005. Within this decision, among other things, the
establishment of new-contemporary technical regulations,
rules and standards was envisioned, as one of the measures
and tools for achieving the objectives of the energy policy and
Energy Strategy until 2015, which indicated a positive change
in the field of regulation in the domain of thermal insulation of
buildings.
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TeXHWYKe perynatvee, Nponvca W CTaHfapha 3a eHepreTcke
TexHomnornje/0enaTHocTu, WTo je ykasneano Ha moryhHocT
NO3WUTMBHMX TNpPOMeHa Yy o0bnact nponuca 3 AOMeHa
TepMKYyKe 3awTnTe objekara.

[amn no3uTVBaH CMrHan y OBOM MpaBLy [ApXaBa je Aana
[OHOLLUEHEM HOBOTI 3aKOHa O M/aHuparby v M3rpasarbu Koju
je ycBojeH centeMbpa 2009. roguHe, a Kojum ce geknapuile
notpeba 1 Hy>XXHOCT 0be3behnBarba yHanpehersa eHepreTcke
edukacHoctn rpahesBuHckor doHaga y Cpbuju. OBUM
3aKOHOM Ce yBOAM MOjaM EHepreTckMx CBOjCTaBa objekaTa
KOj 03Ha4aBa CTBAPHO MOTPOLLEHY WM OLEeHEHY KOTNHUHY
eHepruje Koja 3a40B0baBa pa3nunymTe notpebe npounctekse n3
CTaHZapav3oBaHor kopuihersa objekTa Kao WTo Cy rpejarbe,
npunpema Tonne Boae, xnahere, BeHTUNaLMja 1 OCBET/berbe.
3akoHTakohe aeduHMLLIEe fa ce NPonmMcaHa eHepreTcka CBOjCTBa
yTBphYjy M3naBarbem oaroBapajyher ceptudukaTta, WTO CBe
3ajelHO MO NPBM NyT HaroBeLLTaBa KOHKPETHO NPUOMKaBarse
Halwmx nponuca ofrosapajyhnm esponckim. C 0631pom aa
Cy eHepreTcka CBojcTBa 0bjekTa (OAHOCHO, HeroBe eHepreTcke
nepdhopMaHce), Kao U eHepreTcka cepTMduKalmja HOBMHA
y Halllem 3aKOHOAABCTBY, OBaj YnaH 3akoHa O MnaHvpaksy 1
N3rpaarbi MHMLMPAO je NoTpeby 3a AedUHUCarbeM YUTaBor
ceta npatehrx 3akOHCKMX akaTa y Bugy onroeapajyhnx
npaBuHMKa Kojuma 01 ce fedUHUCAN KOHKPETHI OKBUPK
y obnactu noctm3arba M MpOBEpe EeHepreTckMx CBOjCTaBa
3rpafa. Vi3pafia noMeHyTMX NPaBUIHKIKA je Yy 3aBPLIHOj (hasu,
a HMXOBO YCBajarbe 1 CTyNakbe Ha CHary ce oyekyje Beh kpajem
2010. nnu HajkacHuje nodeTkom 201 1. roamHe.

JepaH of, MOMeHYTUX Nponuca je 1 paBuIHUK O eHEPreTckoj
egrKacHOCT 3rpafa, Koju no CBOM Cagpkajy M Kapaktepy
OUPEeKTHO yKkasyje Ha notTpebHe enemMeHTe TepMuyke
3alTuTe 3rpafa, OAHOCHO, Y AMPEKTHO] je Kopenaumju ca
ofrosapajyhnum nponucuma 3 ose obnacti, a umajyhu y
BWAY CTarbe y KojeM ce Hana3u Baxkeha perynatunea 13 obnacrtm
TONNOTHE 3aWTuTe 3rpada, byayhu MpasunHuk he cBakako, Ao
Hen3BecHor MoMeHTa kafia he O1TW peann3oBaHO aflekBaTHO
MNHOBWparbe peneBaHTHUX CTaHaapaa, Npey3etu  HUXOBY
ynory v gecuHucaT ce notpebHe 1 HeomnxofHe ycnose 1
MeTofle NpopaYyHa.

Mpennorom [lNpaBuHKWKa ce HacToju fa ce oH y WwTo Behoj
MepWu, 1 MO LTO BULLIE KpUTEPMjyMa NPUOIMXU NOCTaBIbEHM
noctynatuma w npuHuMnuma  EBponcke  aupekTvBe O
eHepreTckMM nepdopmMaHcaMa objekata. Tako ce, y nornegy
obunmMa nprMeHe, npennaxe fa ce Oyayhn MNpaBunHMK ogHoCK
Kako Ha HOBOMpOjeKkToBaHe 1 HoBom3rpaheHe objekTa, Tako u
Ha noctojehe objekTe y nocTynky ogroBapajyhmx nHtepeeHumja
Ha FbMMa, Kao WWTO Cy PEeKOHCTPyKLMja, Aorpadtba, 0OHOBa,
ajanTauuvja 1 caHaumja. MNpaBuiHUKOM ce, Takohe npegnaxy
KaTeropvje 3rpafa 3a Koje ce AedUHULLY TEXHUYKI 3axTeBM
1 Nponucyjy NotpebHKM nNpopadyHn, a Koje Cy y MOTMyHOCTM
ycknaheHe ca  KaTeropusaumjoM 3rpafia  AeUHWUCaHOM
[OupekTBom (cTambeHe 3rpaje ca jefHM CTaHOM, cTaMbeHe
3rpaje ca [Ba WM BUMLWeE CTaHOBa, YMNpaBHE W MOC/IOBHE

The state has made a further positive signal in this direction
by passing a new Law on Planning and Building, which was
adopted in September 2009, and it declares the need for
improving energy efficiency of the building stock in Serbia.
By this Law, the term energy performances of buildings was
introduced, which denotes the real energy used and the
estimated amount of energy that satisfies the different needs
that are a consequence of the standardized use of buildings,
such as heating, domestic hot water preparation, cooling,
ventilation and lighting. The Law also states that the prescribed
energy attributes are determined by issuing an appropriate
certificate, and all of this hints at the concrete bringing of our
regulations closer to the corresponding European ones for the
first time. Given that the energy properties of buildings (i.e.,
their energy performances) are a novelty in our legislation,
as well as the energy certification, this article of the Law on
Planning and Building has initiated the need for defining a
whole set of by-laws in the form of appropriate General Rules.
These General Rules would define concrete frames in the field
of achieving and monitoring the energy performances of
buildings. The writing of the above-mentioned Rules is in its
final phase, and their adoption and enforcement is expected
by the end of 2010, or at the beginning of 2011 at the latest.

One of the mentioned regulations is the General Rules on
the Energy Efficiency of Buildings, which by its content and
character directly indicates to the necessary elements of
thermal insulation of buildings i.e., it is in direct correlation
with the corresponding rules from this field. Moreover, if we
take into consideration the state of the current regulation in
the field of thermal insulation of buildings, the future General
Rules, until an undefined moment when will be realized the
adequate innovation of the relevant standards, will certainly
take over their role and define all the necessary conditions and
calculation methods.

With the proposal of the General Rules, the intention is to arrive
closer to the set postulates and principles of the European
Directive on energy performances of buildings as much as
possible, and in as many criteria as possible. Therefore, in
view of the volume of implementation, it is suggested that the
future General Rules refer to the newly designed and newly-
constructed buildings, as well as to the existing buildings
undergoing appropriate interventions, such as reconstruction,
extension, renovation, adaptation and rebuilding. The General
Rules also propose the classes of buildings for which technical
requirements are defined and the necessary calculations
are prescribed, and which are totally in accordance with the
classification of buildings defined by the Directive (residential
buildings with one apartment, residential buildings with
two or more apartments, management and office buildings,
educational buildings, health and social security buildings,
buildings for tourism and hospitality, buildings for sport and
recreation, commercial and services buildings and buildings
for other purposes that use energy, including buildings for
miscellaneous uses).
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3rpafe, 3rpage HaMerbeHe 0bpa3oBatrby, 3rpafle HamerbeHe
3[PaBCTBY W COLMjANTHO]j 3aLLUTUTA, 3rpade HaMeHEeHe Typr3My
N YroCTUTESbCTBY, 3rpafle HamerbeHe CropTy M pekpeauunjn,
3rpajle HaMerbeHe TProBUHM U YCIYXKHUM AenaTHOCTMMaA U
3rpafe 3a Apyre HaMeHe Koje KopUcTe eHeprujy ykibydyjyhn n
MeLLOBUWTE HaMeHe).

Mmajyhn y Buay HepocTatke Koje Baxkeha gomaha perynatuea
M3 obnactv TOMMOTHe 3alWTuTe MWCMOSbaBa, MNPeLNoXeHO
je ma norbe penoBarba Oynyher MpaBunHuka Oyne Beoma
LIMPOKO MOCTaBIbEHO, Te Aa Ce Ha Taj HauyMH npeBa3nhy cBu
nocrojehn Hepoctaum. Ctora 61 0BMM NPaBUIHKKOM Tpebano
na dyny 6nuxe nponvcaHn cnenehn napameTpu: ycioBum 3a
NnocCTM3atbe eHepreTcke edrKacHOCTW ypOaHUX UennHa 1
3rpafa; TepMUYKe KapakTepucTuke rpaheBrHCKIX MaTepujana
1 enemeHara, nepcopmaHce TEXHUYKNX CUCTeMa; NOCTYMLM 33
yTBpNHMBaHbe UCMYHEHOCTI YCNIOBa eHepreTcke erKacHoCTH,
Kao v MeToaonoruja yTBphBarba eHepreTckmx KapakTepmucTKa
3rpage. MpaBunHuk 6u, Takohe, Tpebano fa AeduvHULE U
YCII0BE CpeavHe U1 yCroBe OKPY>KeHa, OAHOCHO, KITMMATCKe U
MWKPOKJ/IMMATCKe YCIIOBe, Kao W yCrioBe KOMbopa.

MocebaH KBanUTeT K HOBWHY [paBunHMK 6K Tpebano na
MCMOrbIY CETMEHTY Y KOjeM ce e MHULLYY YCIIOBM 33 MOCTM3aHe
eHepreTcke eprKacHOCTM ypbaHMX LennHa v 3rpada, uMajyhu
y BMOY [a Ce OHW MPEBAaCXOLHO 3aCHWMBAjy Ha NpPUMEHU
afeKBaTHWUX MacVBHVX Mepa. Y Aeny ycioBa 3a NocTu3akbe
eHepreTcke edUKacHOCTM ypbaHWX LenvHa ce, Takohe,
npeanaxy onpeheHa pellerba M3 LOMeHa YPOAHNCTUHKMX
napamMerapa Kkoja NpencraB/bajy CTMMynauMoHe Mepe 3a
nocTM3akbe WTo Behe eHepreTcke ePUKACHOCTM 3rpaaa.

Mpennorom MNpaBunHvika ce Ae@UHNLLY YCIOBM 3a NOCTM3akbe
N BpeAHOBakbe eHepretcke ePuUKacHOCTM 3rpafa, Tako WTO
ce cMaTpa [a Cy YCNoBU eHepreTcke erKacHOCTM OCTBapeHU
ykonuko ce obe3befme MUHWUManHW YCioBM Komdopa Y3
NCTOBPEMEHY MOTPOLLUHY €eHeprvje Koja He npesa3unnasu
npaBUIHNKOM AedrH1CcaHe okBuMpe. Y norneny BpegHOBaHba
eHepreTcke echrKaCcHOCTVM 3rpafa, npeanaxe ce fia eHepreTcku
pa3pef HOBe 3rpajie npemMa Koju ce Aoka3yje oaroeapajyhnm
CepTUdUKATOM O eHepreTckium nepdopMaHcaMa, Mopa
OuTK HajMmarbe L mnm BUWMK, AOK Yy Chyvajy MHTepBeHUuje
Ha nocTojehoj 3rpafun, HeH MNOCTUTHYTL eHepreTcku paspen
HakoH 13Boherba pagoBa Mopa fa Oyne noborbLiaH Hajmarbe
3a jefaH paspes.

3Ha4ajHy HOBWHY Kojy 61 MMpaBUIHKK Tpebano Aa AoHece y
Hally npakcy je 1 notpeba Mcka3nBarba rofuLiHMxX notpeda
3a eHeprvjom, carnefaBarbe U AedVHWCarbe  KOMM4YMHe
NCIOpYYeHe eHepruje, Kao 1 roAuile NoTpebHe nprumapHe
eHepruvje, Te roguwme emucnje CO2. Y HacTojatby ga ce
WTO BUWE NPUBAMKMMO €BPOMNCKO] PerynatmBm M HeHUM
HacTojarblIMa [la Ce oCTBape yWTeae y eHeprnju 1 eMmncujn
yribeHAMOKCAA, NPBU MyT CE Y Halloj cpeauHKn obaBesyje
nprvMeHa OOHOBSLMBMX M3BOpa €Hepruje, MCkasaHo Kpo3
3axTeB [a je eHepreTcka edrKacHOCT 3rpaje OCTBapeHa

Considering the flaws in our current domestic regulation in
the field of thermal insulation, it has been suggested that the
field of action of the future General Rules can be broadly set, in
order to overcome all the existing short fallings. Thereby, these
Rules should prescribe in more detail the following parameters:
conditions for achieving energy efficiency of urban areas
and buildings; thermal properties of building materials and
elements; performances of technical systems; procedures
for determining if the conditions of energy efficiency are
met; as well as the methodology of determining the energy
performances of buildings. The Rulebook should also define
the conditions of the environment and the surroundings,
i.e., the climatic and microclimatic conditions, as well as the
conditions of comfort.

The special quality and novelty of the General Rules should
be visible in the segment in which are defined the conditions
for achieving energy efficiency in urban areas and buildings,
considering the fact that they are primarily based on the
implementation of the appropriate passive measures. In the
segment about the conditions for achieving energy efficiency
of urban areas, certain solutions from the domain of urban
parameters are also proposed, which represent stimulative
measures for achieving the greatest energy efficiency of
buildings possible.

The proposed Rules define the conditions for achieving and
assessing energy efficiency of buildings, where it is considered
that the conditions of energy efficiency are achieved if the
minimum of comfort conditions are provided and, at the same
time, energy use does not surpass the frames defined by the
General Rules. Regarding the assessment of energy efficiency
of buildings, the energy rating of the new building must be at
least a C or higher, which is proven by an appropriate certificate
of energy performances, while in the case of interventions
on existing buildings, its achieved energy rating after the
construction works must be improved for at least one rating.

A greater novelty that the General Rules should bring into
practice is the necessity of expressing the annual needs for
energy, realizing and defining the amount of delivered energy,
as well as the necessary annual primary energy, and the yearly
CO, emissions. In the attempt to approach the European
regulation, and its efforts to achieve energy saving and reduce
CO, emissions, the application of renewable energy sources
has become mandatory in our country for the first time; and it
is expressed through the requirement that the energy efficiency
of a building is achieved only if at least 10% of the overall
primary energy provided for the functioning of the systems in
buildings derives from renewable sources.

The energy efficiency report, which is closer defined by the
General Rules proposal and is in accordance with the Law on
Planning and Building, should become the component and
obligatory part of the design documentation, which should
secure the implementation of energy efficiency measures in
the future building practice.
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ykonuiko ce 0be3benm aa HajMarse 10% uenokynHe npuMapHe
eHepruje 3a yHKUMOHMCaHe CUCTEMA Y 3rpafy noTuye 13
0OHOB/BMBMX N3BOPA.

Enabopat eHepreTcke ePUKaCHOCTM, KOju je bnvke AedrHNCaH
npeanorom lMpaBuaHMKa, a LWTO je y Cknady ca 3aKOHOM O
nnaHnparby 1 13rpafu, 6u Tpebano fa nocraHe cactaBHU 1
06aBe3HN 1eo NpojeKTHe LOKyMeHTaluje, WwTo 6u Tpebano aa
06e30eam nprMeHy Mepa eHepreTcke eprkacHocTv y Oyayhoj
rpagmnTesbCKoj Mpakcu.

Kaga je ped o metofonorvjn 3a ytBphuBarbe eHepreTckumx
KapakTepucTuka — 3rpafe,  Npepfiaxe  ce  npuMMeHa
ofroeapajyhnx metofa npopadvyHa AePUHWUCAHWX CeToM
eBPOMNCKMX CTaHaapha, Majyhuv y Buay fa ce Ha rbuma, unuv
Ha FbMMa AedUHNCAHUM OCHOBHUM NPUHLMNIMMA Basmnpajy 1
MeTofe npopayyHa y 3eMrbama EY. Kako cy gotndHe Metone
3HaAYajHO PasNMUMTE OfL OHMX KOje Cy TPEHYTHO KOf Hac y
npakcu, npeanor MpasunHuKa y CBOjUM NpunosrmMa obyxBaTta
3HATHO LWKMPKM oncer MHdbopMaLMja koje Cy HEOMXOAHe 3a

HErooBYy MMIMIEMEHTALM]Y Y NPaKCn.
2.4. KOMEHTAP

3aBpLUETKOM pafa Ha wm3paau [lpaBusiHMKa O eHeprerckoj

e¢ukacHOCT 3rpada, Kao W oproBapajyher npaBunHWKa o

cepTUdUKaLML 3rpafa U HKXOBUM YCBajakbeM U CTyMnarbem

Ha CHary, MoXe ce 04YeKMBaTK 3HayajHa NpPoMeHa M noyetak

CBOjeBpCHe ,HOBe epe” y nornefy TOMOTHe 3alTuTe 3rpaja,

O[HOCHO, HbMXOBUX eHepreTcknx KapaktepucTvka. OBakaB

cnep, porahaja 6w cBakako 3HayajHO MPUONMXMO Halle

3aKOHOLABCTBO M3 OBe 00N1aCTV BEOMa HanpeLHNM CTaBOBMMa

1 NpuHUMNMMa koje je EBpona, ogHocHo, EBponcka YHuja

[eKnapucana 1 Koje CrpoBOAM Ha CBOjUM MpoctopuMa Beh

BUWe of jenHe peueHuje. OcTaje ga ce Buam kako he ce

o[BWjaTW MpYMeHa OBKMX MPaBUIIHWKA Y Mpakcu, uMajyhn y

BWAY HEKOJMKO acnekara Koju MOory mocTaTi KaMeH CroTuLakba

NpUNVKOM peanusaumje ceTa Nnponuca y UenmnHu, a To cy, npe

cBera:

*  3HayajHO NPOMEHEHN YCIIOBY U HAa4YMHW yTBphHKBarba
TEPMUYKMX KapakTepucTmKa 3rpada y OqHocCy Ha
[ocafiallibbe Kao Nocnefmnla nprxeatarba KoHLenTa
eHepreTckmx nephopMaHcu 3rpaza,

*  HefocTaTak UCKYCTBa y KopuLLherby eBPOMCKMX
CTaHpapAa v MeTofa npopadyHa Ha kojumMa byayhu
npaBunHMUM Tpeba fAa ce 6a3mpajy, kao u

*  HepocTaTak UCKYCTBa M 0DyYeHVX CTPyHHbaka 3a OfBUjarbe
camor npolieca eHepreTcke cepTudukaumje 3rpaga.

Be3 063unpa Ha cBe MoTeHUuWjanHe npenpeke, Ha npary cMo
BENIMKOr MOMaKa Yy Halloj rpagmMTerbckoj npakcu, a Tpeba
BepoBaTy Aa he n byayha genosarsa Mhn y NpasLy NoTnyHe
XapMoHM3aUuje ca EBponom y obnactu rpahesmHapcTea, LWUTO
01, NOCMaTpaHO y OBOM TPEHYTKY, 3Ha4MNIO yCBajakbe CBUX
cMepHuUa AedumHmncaHmux gupektmsama EPBD1 1 EPBD2.

Speaking of the methodology of determining energy properties
of buildings, the application of appropriate calculation
methods is suggested, which are defined by a set of European
standards, considering that the calculation methods in the EU
countries are based on them, or on the main principles that are
based on them. Since these methods are significantly different
from those that are currently in practice in our country, the
General Rules proposal in its addendums includes a wider
range of information that is necessary for its implementation
into practice.

2.4. CONCLUSION

When the work on the General Rules on Energy Efficiency of
Buildings ends, as well as the work on corresponding Rules
on certification of buildings, and after their adoption and
enforcement, a significant change can be expected and the
beginning of a special ,new era” regarding thermal insulation
of buildings, i.e., their energy properties. Such an order of
events could certainly bring our legislation in this field closer
to the very progressive attitudes and principles that Europe,

i.e., the European Union has declared and which it has been

implementing for over more than a decade. It remains to be

seen how these Rules will be implemented into practice, having
in mind the several aspects that can become obstacles in the
realization of the set of rules in general, and they, mainly, are:

« thessignificantly changed conditions and methods of
determining the thermal properties of buildings compared
with the previous methods, as a result of accepting the
concept of energy performances of buildings,

« the lack of experience in the utilization of European
standards and calculation methods on which the future
Rules should be based, as well as

« thelack of experienced and trained experts for carrying
out the procedure of energy certification of buildings.

Regardless of all the potential obstacles, we are on the
threshold of achieving great progress in our building practice;
and it should also be believed that the future actions will follow
the direction of complete harmonization with Europe in the
field of building construction. At present, this would mean the
adoption of all the guidelines defined by the Directives EPBD 1
and EPBD2.
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3. TMNONOTIMIA CTAMBEHWNX 3rPALA - AHAJTA3A
METOOONOIMIE EBPOMCKNX 3SEMAJBA

3.1, TIPNCTYT

Y obnactu npoLeHe 1 yHanpehera eHepreTcke ecrKacHOCTH
y 3rpagama TpeHyTHO ce y EBponu Kopucte pasHOBPCHM
NpUCTYNK y3 LIMPOK AMjanasoH MeTofa, anata W pasHoImMKo
CTPYKTypupaHe Oa3e nopataka. Mako je HeCnmopHo Aa y CBUM
3emM/baMa MocToOjM Hamepa [a Ce yHanpefe eHeprercke
nepdopmaHce ctambeHor oHAa, a eHepreTcka eprkacHoCT
je [0eo NpakTMYHO CBaKOr MOMUTUYKOr Nporpama, npumeTtHe
Cy BENMKe pasnuke y NpakTU4HO] Pa3BMjEHOCTN U CUCTEMCKO]
NPUMEHN Mepa eHepreTcke edurkacHoOCTH, 4Yak u  Mehy
3eM/baMa  4naHMuama EY. Y uumrby pasBujarba  onwiter
npucTyna CTpykTymparby rpaheBmHckor hoHaa 1 hopmMmpatby
KoMnatnounHmx 6asa nopataka, 2009. roguHe je NMoKpeHyT
npojekat “TABYJIA” (TABULA = Typology Approach for
Building Stock Energy Assessment). Cpbuja ce okTobpa
2010. Npuk/by4mnna oBOM MPOjeKTY, a Kad OCHOB 3a aHanu3e
M3N0XXEHe Y OBOM M3BeluTajy kopuwheH je fokymeHT Use of
Building Typologies for Energy Performance Assessment of
National Building Stocks. Existent Experiences in European
Countries and Common Approach - First TABULA Synthesis
Report?® roe je paT npernep gocajallkbyvx MCKyCTaBa M3
YKYMHO 24 3eMJbe, Of, KOjuX je 12 akTUBHO yKibydeHo y Tabyny,
0K je jow 12 3emarba Aano CBoje M3BeLUTaje Mako opManHo
HUCY y4ecHuUe npojekta. Y okBMpy npojekta Tabyna pate
Cy W OnwTe CMepHWLe 3a CTPYKTyprparbe HaLMOHaNHMX
O[HOCHO PernoHanHnx TMNosorvja Npema Kojuma ce nnaHmnpa
N opMMparbe Cpricke HaumMoHanHe Tunonornje. Y ToMm
KOHTEKCTY, 0DaB/beHa je AeTasbHa aHanv3a MeTofonorunja un
Tvnonornja 12 3emarba y4ecHuua Tabyne, kao v apyrmx 12
Koje Cy NMpeAcTaBume CBOja AOCafallrba WUCKYCTBA Y OKBUPY
ncre nyonukaumje. Y okBUPY pafHe rpyne M3foXeHo je n
NPOAMNCKYTOBAHO CBa 24 HalMOHaNHa 13BeLwUTaja, y3 LoAaTHe
nHopMaLmje cymmpaHe 13 BuLe JOCTYMHNX U3BOPaA.

3.2. 3BOP PEMPE3EHTATVIBHUX METOLONOTMIA U
TNNONOTrMIA

HakoH o00aBrbeHMX aHanmM3a AOCTYMHUX  HaLMOHAIHNX
MeTOONOMVja U TUNAOTKja, M3BPLUEHA je cenekuMja OHMX
npvmMepa U WCKyctaBa Koju Ou Ounu HajpeneBaHTHUM 3a
popMuparbe Cprcke HauuMoHanHe Tunonoruje. MpunMkom
1n3bopa, BOAMIIO ce padyHa o cegehnm daktoprma:

*  CIMYHOCTW/pa3nuvke y nornesy onTe civke
rpahesuHckor oHaa (nojaBHM 00U, TEXHMKE
rpaherba, ctapocT objekata v cn.),

*  CIMYHOCTM/pasnuvke y nornefy MoaanuTeTa CTaHoBakba y
ypOaHVM 1 pypanHuM noapy4jvma,

*  CIMYHOCTM/pasnuke y nornegy Kimme,

+  CTeneH [eTarbHOCTV 1 Pa3BWjeHOCTU HaLIOHaHe TUNonorvje,

*  KOMMATMOMIHOCT Ca PacnonoXMBMM Nofaumuma u
NPEeTXOAHM NCTPaxuBarbiMa gomaher rpaheBuHckor
doHaa*® (cnnka 3.1).

3. ANALYSIS OF COUNTRIES' METHODOLOGIES FOR
ESTABLISHING BUILDING TYPOLOGIES

3.1. APPROACH

In the field of assessment and improvement of energy
efficiency in buildings, currently in Europe, various approaches
are used with a wide range of methods, tools and differently
structured databases. Even though, undoubtedly, in all the
countries there is a tendency to improve energy performances
of residential buildings, and energy efficiency is practically a
part of every political program, big discrepancies are noticeable
in the practical development and systematic implementation
of the measures of energy efficiency, even among the EU
member states. To develop a general approach in structuring
the residential stock and forming compatible databases, the
project TABULA (Typology Approach for Building Stock Energy
Assessment) was launched in 2009. Serbia joined this project
in October 2010, and as a basis for the analysis presented
in this report, the document Use of Building Typologies for
Energy Performance Assessment of National Building Stocks.
Existent Experiences in European Countries and Common
Approach - First TABULA Synthesis Report [TABULA 2010]
was used, where an overview of the previous experiences from
24 countries in total is given, out of which 12 were actively
involved in TABULA, while another 12 provided reports even
though they are formally not participants in this project.
Within the project TABULA, general guidelines were given for
structuring national i.e., regional typologies and according to
which a Serbian national typology will be planned and formed.
In this context, a detailed analysis was carried out about the
methodology and typology of the 12 countries, participants of
TABULA, as well as the other 12 that presented their previous
experiences within the same publication. Within the work
group, all 24 national reports were discussed and analyzed,
and additional information was summarized from several
available sources.

3.2. SELECTION OF REPRESENTATIVE METHODOLOGIES AND
TYPOLOGIES

After the performed analysis of the available methodologies
and typologies, a selection was made of those examples and
experiences that would be the most relevant for the creation
of a Serbian national typology. During the selection, attention
was paid to the following factors:

+ similarities /differences regarding the general picture of
the building stock (forms, building techniques, building
age etc.),

+ similarities /differences regarding the modalities of
dwelling in urban and rural areas,

+ similarities /differences regarding the climate,

+ the level of detail and development of national typology,

« compatibility with the available data and the previous
studies of the domestic building stock (figure 3.1).
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Figure 3.1. Structure of the Belgrade building stock — Typological diagram [AD 2003]

Cnuka 3.1. CTpykTypa H6eorpapckor rpaheBuHCKor poHAaa - TUNonoLku anjarpam®’



Nmajyhn y Buay npeTxofHa pa3maTtpakba, M3abpaHu cy

npumepu cnegehuix 3emarba:

1. M3 rpyne 3eMarba y4ecHuua Tabyne: Hemauka, Yeluka v lpyka

2. V3 rpyne 3emMasba Koje HUCY yHecHuLe anu cy npeacrasune
CBOja 1ckycTBa y okBUpY Tabyne: LLIBajuapcka.

3.3. MPUKA3 N AHAJTM3A HALIMOHAJTHNX
METOOONNTWIA/TUONOTMIA

3.3.1. Hemauka

HeMauka MMa Hajboratuja UCKyCTBa y 00nacTi MOeHTUPUKOBakLa,
knacudurkaumje ©  yHanpehersa rpahesuHckor oHOa, ca
NPBOM  TUMOMOrMjOM  MocTaBrbeHoM jowl  1990. roaunHe.?
MpBoOUTHa TMNoNoruja je y MehyspemeHy npunarohaBaHa u
ycarnatuaBaHa ca akTyenHoM Npakcom 1 NponmcMma, Tako fia
je cafia akTyenHa Bep3uja 13 2003. rognHe.*3

HeMmayka HauMoHanHa T1nonorujaje opMmnpaHay noTnyHoCTn
KOMNaTMOUNHO ca noctaBkama Tabyne, Tako Aa NpeAcTaB/ba
KSbY4HW MOAENCKN NpumMep.

OCHOBHM KOHLENT MMa [0CTa 3ajefHNYKMX enemMeHarta
Ca paHWjM WCTpaxkuBarbMMa KO, Hac, Kaja je y OKBUpY
Hay4YHOMCTPaXKMBaYKoOr MpojekTa “EHepreTcka onTrMM3aLmja
3rpafia y KOHTEKCTY OLP>KMBE apXMTeKType” nocTaB/beHa npaa
Tvnonoruja (cnvka 3.1) koja je 0byxBaTuia BMLWENOPOANYHO
CTaHOBaHe Kao KIbyYHW CermeHT Georpafckor rpaheBmHckor
oHaa. TepMUYKM NPOMNUCK Y HaLLOj 3eMsbM Cy Ce joll of,
0CaMAECTVIX rofiHa NPOLUOT Beka oOpUM fenom basvpanm
Ha HeMaykMM CTaHdapZvma, na vy ToM norfnefdy nocToju
ofpeheHa aHanormja Koja ce Moxe NpPaTUTX MPUANKOM
dopmMuparba HaumoHanHe Ttunonorvje. CAM4HO je M ca
HEKWMM [pyrm y3aHcama rpaherba, norvum v npasunmma
npojeKkToBakba, Koje Cy Ce Yy MOjeAVHUM  UCTOPU|CKAM
nepuvoAvMa LOOpPUM AenoM yrnepana Ha Hemayke HOpMme,
npakcy 1 NCKYCTBa. Minak, Bennke KynTyponoLke, NCTopujcke,
reorpadcke 1 COLMOEKOHOMCKe pasnvke n3mehy ase 3emrbe
Y3pOKyjy 3HauajHe pa3fvike y OMWTOj CAMumM rpahesnHcKor
oHAa, na je 3Ha4aj OBOr NpMMepa MPBEHCTBEHO Y AOMEHY
ycnelHe 1 paspaheHe mMeTofonoruje 1 pasHOBPCHUX NOSba
npvimMeHe.

MeToponoruja

MeTofoMOWKM  NpUCTYyn  Npu  opMuUparby  TUnonoruje
obyxBaTa pasmaTparba y norfefy BenuyvHe objekTa, TMNa
CTaHOBarba, TeXHWKe rpafrbe, neproavsauujy y OAHOCY
Ha TepMuW4ke Mponuce, CTPYKType KOMMMAETHOr TepMUYKOr
OMOTaua, TeXHWNKe, MoJanuTeTe 1 M3BOPE EHEPrMje 3a rpejarbe
1N cHabaeBarbe TOMMOM BOAOM. Ha OCHOBY OBWX (hakTopa
opMMpaHN Cy OCHOBHU KpUTepujymMu 3a knacudukauujy -
nepuoam3aumja U TMNoBu ctambeHmx objekata.

Tnnonoruja

CrambeHn 0bjekTn cy pa3spcTaHn y 44 ocHoBHa TWna (cnuka
3.2). Kateropvizaumja je W3BpLUEHA HA OCHOBY TOAMHe

Considering all the previous analyses, the examples of the

following countries were selected:

1. from the group of the participants of Tabula: Germany,
Czech Republic and Greece;

2. from the group of countries that are not participants,
but have presented their experiences within the TABULA:
Switzerland.

3.3. OVERVIEW AND ANALYSIS OF THE NATIONAL
METHODOLOGIES/TYPOLOGIES

3.3.1. Germany

Germany has the broadest experience in the field of
identification, classification and development of the building
stock, having established its first typology back in 1990 [IWU
1990]. Meanwhile, the original typology has undergone
adaptations and harmonization with the current practice and
regulations, so the version from 2003 is now current [IWU
2003].

The German national typology is structured in complete
compatibility with the frames of the TABULA, so it represents
the key model example.

The basic concept has a lot of elements in common with the
previous researches carried out in our country, when the first
typology was established in the framework of the scientific-
research project “Energy Optimization of Buildings in the
Context of Sustainable Development” (figure 3.2.), which
included multi-family dwelling as a key segment of the
Belgrade building stock [A® 2003]. Thermal regulations in
our country have been largely based on German standards
and even since the eighties of the last century, although even
in that sense there is a certain analogy that can be followed in
the structuring of the national typology. It is similar with some
other building practices, logic and design rules, which have
greatly emulated the German model, practice and experience.
Still, great cultural, historical, geographical and socio-economic
differences between two countries cause significant differences
in the general picture of the building stock, so the significance
of this example lies mainly in the domain of a successful and
developed methodology and various fields of implementation.

Methodology

The methodological approach in forming the typology involves
analyzing the building size, dwelling type, building type,
periodization regarding thermal regulations, structures of the
complete thermal envelope, techniques, modalities and energy
sources for space heating and hot water supply. Based on
these factors, the main criteria for classification were formed:
periodization and types of residential buildings.

Typology

Residential buildings were divided into 44 main types (figure
3.2.). Categorization was carried out according to building
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n3rpagrse (10 nepropa reHepanHo + 6 neproa cneunbuHNX
3a nocnepaTHy npedabprkoBaHy rpaaksy) 1 hopme /BennymnHe
objekTa (5 ocHOBHMX Knaca). CTapocT objekata npema rognHm
n3rpagrbe je obenexeHa cnosrma A-J3a onwTy neproamsaumjy
+ nocebHe o3Hake 3a NpedabprKoBaHy rpafhby, AOK Cy Knace
Koje ce ofHOoce Ha OpMY/Benn4MHY objekTa O3HadeHe
ckpaheHuuamMa Ymme je omoryheHo jeJHO3HauHO Lndprparse
3a CBakM TWM NOHA0Co0.

age (10 periods in general + 6 periods specific for postwar
prefabricated building) and form/size of building (5 basic
classes). Building age according to the year of building are
marked A-J for general periodization + special symbols for
prefabricated construction, while classes that refer to form/
size of building are marked by abbreviations which allows
unique coding for every type individually.

Baualtersklasse
A var 1918 Fachwerk
B var 1918
( 1 1010-1048
D 1049-1957
E 1058-1968
F 1969-1978
G 1979-1983
H 1984-1994
I 1995-2001
-,I
J nach 2002 Em
%
FIF 1969-1978 Fertighaus -Em
i
NBL—D il ﬂ
= ':
2 NBLE 1961-1968 g g
= - g g
- = =
e & i
3 NBL_F 1970-1980 =
3 L]
2 B
NBL G 1981-1985 S i
o= 'g F
- =
z
NBL H 19551980 5“
E]
Explanations
in columns: different building size classes: EFH = single family houses, RH = terraced houses, MFH = multi-family

houses, GMH = apartment blocks, HH = tower buildings

in rows:

different construction year classes and special cases (prefabricated single family houses from Western

Germany / panel buildings (“Plattenbau”) from Eastern Germany)

Crnvika 3. 2. Hemauyka HauMoHanHa tinonorunja®

Y KonoHama pasfnunyute knace npeMa BenuunHn EFH=jegHonopoamnyHe kyhe, RH=kyhe y Hn3y, MFH=BMWenopoaniyHo
cTaHoBatbe, GMH=crambeHn 6nokosKn, HH=BMCOKe 3rpage. Y penoBMMa Knace npemMa rofuHu 13rpadkse v cneumjantym
cnysyajesu (npedabprikoBaHe jeaHonopoamyHe kyhe 113 3an. Hemadke 1 naHenHe npedabpyrikoBaHe 3rpage 13 Uct.Hemauke).
Figure 3.2. German national typology [TABULA 2010] / [IWU 2003]
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Y 0BOj TUMONOrMj HEMa nofene no KIMMaTCKMM 30Hama, anu
Tpeba HanoMeHyTn fa je pa3sujeH Behn Opoj pervioHanHmMx
TMnonornja Koje npeumsHuje TpeTupajy crneumuyHocTL
nojefVHUX perroHa Unm rpafloBa.

AKTyefiHa TUMonorvja onucyje n3BeaeHo Crakbe objekata (ca
13y3eTKOM ABOCTPYKOr 3acTak/berba), Ca nakeToM rnofataka
KOjU  YKIbydyjy TMOBpPLWWHY, Opoj cTaHoBa, CTPYKTypy W
NoBpLUMHE MojeAnHaYHMX enemMeHata (31MaoBuM, KPOB, NoA Ha
TNy, NPO30pK 1 CI1.), Kao U temxose k (U) BpeoHoCT.

MNprimMeHa

Hemauka HaumoHanHa Tunonoruja Ao caga je ynorpebroeHa

y OPOJHNM NCTPaXKMBAYKAM PALOBMMA KAao 1 Yy KOHKPETHOM

chopMynmcarby U cnpoBoherby Mepa eHepreTcke onTUMKM3aLvje

cTambeHunx objekata. OCHOBHW MOAANWTETU 1 NOSba NPUMeEHe

TMnonoruje cy:

*  MO[eNcku npwkas rpaheBnHcKor oHaa y 6pojH1M
cTyavjama,

*  OCHOB 3a (POPMMparbe NOKaNHUX TUNoNoruja 3a
nojefVHayHe pervioHe UM rpafose,

*  OCHOB 3a aHan3e PasnuM4nTUX CLEHapWja eHepreTcke
ontTMuMmsaLmje,

+  Opollype 1 jeHOCTaBHE CMEPHMLLE 3a yLUTelly eHepruje y
ekcnnoaTaumju crambeHmnx objexara,

«  Cco(TBEPM 33 EHEPreTCKy ONTUMM3aLMjy CTaMOEHMX
objexara (cnmka 3.3),

*  OCHOB 3a aHanv3e PasnNYNTKX CLieHapuja CMakberba

emMuncuje yribeH-aunokcnaa (cnvka 3.4).
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In this typology, there is no classification according to climatic
zones, but it should be mentioned that a greater number of
regional typologies are developed, which accurately treat the
characteristics of certain regions or cities.

The current typology depicts the performed state (with
exception to double-glazing), with a set of data that include
surface, number of buildings, structure and surfaces of
individual elements (walls, roof, ground floor, windows etc.),
as well their k (U) values.

Implementation

The German national typology has so far been used in

numerous research works, as well as in the concrete formation

and implementation of energy optimization measures for

residential buildings. Basic modalities and fields of typology

implementation:

* Model presentation of the building stock in numerous
studies,

«  Framework for the structure of local typologies for certain
regions and cities,

«  Framework for the analyses of different scenarios of
energy optimization,

«  Brochures and simple guidelines for energy savings in
residential building exploitation,

«  Software for energy optimization of residential buildings
(figure 3.3.),

«  Framework for the analyses of different scenarios for the
reduction of carbon-dioxide emissions (figure 3.4.).

Source: EPC Software Bially

Cnvka 3.3. MpumeHa Tvnonoruje y codTeepy 3a eHepretcko yHanpeherbe®
Figure 3.3. Typology implementation in the software for energy improvement [TABULA 2010]
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Cnvika 3. 4. TpopadyH noTeHumjana 3a CMarberbe eMncuje yribeH-amMokcnaa kopuiuhersem Tunonoruje

3rpaga, npumMep pervioHa Xece3®

Figure 3.4. Calculation of the potentials for reducing carbon-dioxide emissions by using the building
typology, example of the region Hesse [TABULA 2010] / [IWU 2005b]

Mpatehe TMnonoruje

Oc/M OCHOBHe, BpeMeHOM Cy pa3BujeHe Tumonorunje Koje

[eTarbHuje obpahyjy nojefuHe cermeHTe OCHOBHeE TMMosoruje,

LONyHy je 1AM cy npunaroheHe NokanHWM ycioBMMa na

ce Mory KOpUCTUTK U He3asucHo. OBe Tunonoruje ce mory

pa3BpCTaT y 3 OCHOBHE rpyne:

+  JlokasiHe TWMoorwje 3a NojeivHa4He pervioHe unm
rpapose (cnvka 3.5),

¢ TUnonoruvje nojefHa4YHMX KapakTepPUCTUYHINX eneMeHaTa
TEPMMYKOT OMOTa4a ca CMepHMLaMa 1 ynyTcerMa 3a
FUXOBO yHanpeherse (cnnka 3.6),

*  MOATMMONOrKje ca cucTemMmMa rpejarba (cnmka 3.7).

KOHKpPEeTHWjaynyTCTBaUCMEPHULLE3aEHEPrETCKY ONTUMM3ALIN]Y
cy pa3paheHa ynpaBo kpo3 oBe npatehe Tvnonoruje Gyayhn
[la Cy OHe CEH3UTMBHM]e Ha peanHe cuTyaLmje y Npakcu.

Attendant typologies

Apart from the basic typology, others that process particular

segments of the basic typology have been developed with

time; they complement the basic typology or are adapted to
the local conditions, so they can be used independently as
well. These typologies can be classified into 3 basic groups:

+ local typologies for certain regions or cities (figure 3.5),

« typologies of certain characteristic elements of the
thermal envelope with guidelines and instructions for
their improvement (figure 3.6),

+ sub-typologies with heating systems (figure 3.7).

In fact, more concrete instructions and guidelines for energy
optimization have been developed through these attendant
typologies, since they are more sensitive to the real situations
in practice.
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Crnvika 3. 5. MpyMep ABONMCTa 3a TUMCKK 0bjekaT 13 perroHanHe Tunosorvje 3a obnact Xece?’

JleBa cTpaHa: yobuyajeHo cTatbe Aator Tvna objekaTa nMpe MopepHM3aumje; [ecHa cTpaHa: Mepe yHanpeherba 1 HOBO
CTarbe; y peoBrMa Cy [aTh KapakTepUCTUHHM eneMeHTU 1 CKonoBw (31g, TaBaHWLa npema noapymy, KpoB, Npo3opu) ca
BpeAHOCTMMa KoeduuyjeHTa U 1 yobudajeHnM cnuctemrmMa cHabaeBarba.

Figure 3.5. Example of a semi-elliptical for a typical building of the regional typology for the Hesse region [TABULA 2010]

typical structural elements (wall, cellar ceiling, roof, windows) with U-values and typical supply system



Ur- zusatzliche Dammung
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leichtes Lttt
= ab 1984 Fespaas it 0.6 046 034 027 021 0@ 015 0N 0,00
Ve a e fus
Porenbeton ab 1984 oL 05 040 031 025 020 017 014 On 0,08
Rl .
Explanations
U-values for different wall systems and construction cycles
yeliow: without insulation
green: with insulation {variation of insulaticn layer thickness)

Cnuka 3. 6. Mpumep nogTunonoruje - 3ngosu®

[laTe cy BpegHoCTv koeduumjeHTa U 3a pa3nmymte TUMNOBE 31L0BA M3 pa3HMX Neproaa. Y XyToj KONOHM Cy BpeLHOCTU
0e3 v3onauuje, a y 3eNeHnM KonoHama cy BpeaHocT U 3a peluerba ca pasnnymntiM aebrbiHama tepmonsonatimje.
Figure 3.6. Example of a sub-typology - walls [TABULA 2010]



Erzeuger- Hilfsenergie-
N Aufwands- bedarf
Hg Heizwarme Erzeugung zahl ey q
(-] [KWhi(m*a]]
Wonnungearzanl ‘Wohnungsanzan!
Kilrzal Name Sauallersuiasse 3und 3und
g Fee L2 s
Basswerttur ] 20 20
— Sasiswen Or G N 24 500
KTHKZE Konstartiemperatur-ressal BbI5 1965 1,33 121 24 o4
KTK34 Konstartemperatur-Kessel 1267 Dis 1394 1,29 1,18 24 o4
KTKS5 Kongtantemperasur-Kessel ab 1595 1.26 114 24 o4
NTKS6 Nieoenemperatur-Kessel bis 1985 1.3 118 24 0.4
NTKS4 Negeremperaiur-Kessel 1557 bis 1394 198 112 24 0.4
NTKS5 Nizoenemperatur-Kessel ab 1235 1,12 1,08 24 o4
BWHKES Brennwen-Kessal Bls 1985 1.1 107 24 o4
BWKI4 Brennwen-Keesel 1237 bis 1394 1,08 1,04 24 o4
BWKSS Brennwer-Kegsal ab 1995 1.08 103 24 o4
GT4 Gas-Tnerme (Umlaufwassernelzery bis 1982 1,18 1.1e 24 04
GT35 Gas-Tnerme (Umiaufwasserhelzer) ab 1995 1,08 1,08 24 04
GETHM Gas-Srerawert-Tharme bls 1954 1,07 107 24 04
GET35 Sas-Srerawert-Therme ab 1235 0,33 0,33 24 B4
WPESS ik War—epamp= Erdeich oder Grandw Bi5 1952 0.32 032 14 1.0
WPESMmMHS Elekinc-WF Erdreich odes Grundw. mil Hezs=tab  DI5 1954 0,38 0,38 14 1.0
WPESS Slekic-Wir—epampe Exdeich oder Grundw. ab 1995 029 029 14 1.0
WPESSMHS Slekinc- WP Erdreich oder Grundw. mil Hezsitsp b 1995 032 0.32 14 1,0
WPLS4 ElSkiro-vi MEpUMpPe ALSEnuit Bl5 1952 0,42 0,42 14 1,0
WPL34mHS Slektro-lirmepamps Aullenuft mit Hezsise bls 1954 0.45 045 14 1.0
WPLSS Elexirc-Warmepumpe Auleniuft ab 1895 0,35 035 14 1.0
WPLISMHS ~ SekinoWirmepsmpe Acfenufimit megsis  ab 1095 0.38 0,38 1.4 1.0
Fwu Fermwarme-Jbergabestalion - 1.02 1,02 0.0 0.0
Oslofen Qbsfeusier Srzaitfen mi Verdamgfumgate - 140 140 0.0 0,0
ofan Kohle- ager Holzaten - 1.60 1.60 0.0 0.0
GRH Gasraumnelzer - 1.40 140 0.0 0.0
Esz zeniraler Eiekiro-Speicher - 1.00 1.00 0.0 0.0
ENSp Elesira-Nachispelchamelzung - 1,00 1,00 0.0 0,0
EDHG Elesire-Drekinsizgerdle = 100 100 0.0 0.0
T84 Thermische Solaraniage - 0.00 0.00 0.0 0.0
e TTSTIECTE SOiT2T9 = =
Explanations:
TOWS: different types of heat generators (boilers and heat pumps also arranged according to installation period)

columns yellow: expenditure factor (1/efficiency) of the generators when installed in single (left value) or mulfi-family houses (night
value)

columns red: auxiliary electric energy demand per m® living space

Cnuka 3. 7. MpumMep noaTunonoruje - CUctemu rpejarba®

Y BpCTamMa Cy AaTv pas3nnmyunTi TUNoBW M3Bopa TomnsoTe (KOTII0BK 1 TOMOTHE Nymre Cy Takohe copTrpaHn XpOHOMOLLKM).
Y 5KyTM KonoHaMa je daktop notpotuse (1/edrkacHoCT) reHepaTtopa Kafa Cy MHCTanMpaHn y jeiHONopoanyHIM (neBo)
UKW BULLIENOPOANYHMM 0BjekTMa (AecHo), [OK Cy LpPBEeHWM KonoHaMa fAaTe BPeAHOCTV 3a MoTpeGHOM A0L4AaTHOM
eHeprnjoM no m? crambeHor npocropa.

Figure 3.7. Example of a sub-typology — heating systems [TABULA 2010]

3Bopw nofataka Data sources

Structuringvalid nationaltypologies, aswell as quality structures
of regional typologies is greatly based on quality information,
and on the databases on buildings that are updated regularly.
The main sources of information are:

“Bautatigkeitsstatistik” — German statistics on

dopmuparse BanMHe HaUMOHanHe TuMnosornje, Kao u
KBanuTeTHe CTPYKTYpe PEervoHanHux Tunonorvja Lobpum
[€I0M je 3aCHOBaHO M Ha KBaNUTETHUM MHMOPMaLmjama u
0azama nopataka o objeKTMMa Koje ce PefoBHO axypupajy.
OcHOBHW 13BOPW NofdaTaka cy: .

“Bautatigkeitsstatistik” - Hemayka craTucTiKa o rpagbL,
“Mikrozensus” - ncnuyje ce yaopak og 1%
pomahuvHcTaBa Ha 4 rogunHe, roe ce namehy ocranor
nobvjajy nogaum o objekTMa 1 cuctemrMa rpejarba
(cnpoBoaw ra hefepanHn 3aBof 3a CTaTUCTUKY ),

6a3a nopaTaka HeMauke areHumje 3a eHepreTcky
edvkacHocT (DENA) koja NpaTvt U3faBarbe eHepreTckmx
nacowa,

cryamja "Datenerhebung zur energetischen Qualitat und
zu den Modernisierungstrends im Gebaudebestand” y
okBupY koje je 10000 BnacHmnka ctambeHrx objekata
NonyH-aBaso YNUTHUKE; o4eKyjy ce pesynTaTu koju he
ATV YBWUL, Y YHeCTanocT TUMNoBa Kao 1y akTyeNHo CTake
objekaTa v c1ucTema rpejamba.

construction building,

“Mikrozensus” — a sample of 1% of households is
surveyed every four years, where among other things
data on buildings and heating systems are obtained (it is
carried out by the Federal Bureau of Statistics),

Database of the German Agency for Energy Efficiency
(DENA) which monitors the issuance of energy passports,
study “Datenerhebung zur energetischen Qualitat und

zu den Modernisierungstrends im Gebaudebestand”, in
which 10000 owners of residential buildings answered
questionnaires; the expected results will give insight into
the frequency of types, as well as into the current state of
buildings and heating systems.
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3Bopu /nntepatypa

Y OKBMpY NpKrKa3a Hemadke HauWoHanHe Tnnonoruvje y Tabynu,
[ata je ucupnHa Tabena ca 24 ogpedHule passpcraHe y 3
rpyne:

*  TUNCKW 0BjeKTM /HALMOHANHN HUBO,

*  TUNCKW 0BjeKTN /NOKANTHW HMBO,

*  TWUNCKW enemeHTU objekaTa 1 cuctemu cHabeBarba.

360r BeIVIKOr 3Ha4aja 1 pa3BrUjeHOCTM TUMOSoruje, KOMMeTHa
nucTa je pata y Mpwunory 1.

3.3.2. Yewka

Yelka 3a cafla HeMa pasBWjeHy HauMOHanHy TURonornjy
cTaMbeHKx objekaTta, anu je OCHOBHa KacndukalmoHa wema
NOCTaBSbeHa Ha UCTW HAYMH Kao 1 Hemadka (cnmka 3.8).
3anpouec hopMmparba Hallle HaLMOHaNHe TUMonoruje, YeLwko
MCKYCTBO Ce MOXe CMaTPaTV 3HaYajH1M 13 BUMLLE pasfiora:

« Beha je IMYHOCT y Norneay onwiTe cnnke rpaheBrHcKor
oHpa (nojaBHW 0OnMLK, TexHWke rpahersa, cTapocT
objekata v c11.),

*  CIMYHW KIMMATCKU YCIOBMK,

*  NpyXa HenocpenaH yBUI Y akTyenaH npowec
hopMmpatba HaLlMoHaHe TUnonoruje.

Sources/Literature

Within the review of the German national typology in TABULA,
a detailed table is given with 24 entries classified into three
groups [TABULA 2010]:

+ type building/national level,

+  type building/local level,

+ type elements of buildings and supply systems.

Because of its large significance and developed typology, the
complete list is given in the addendum.

3.3.2. Czech Republic

Czech Republic does not have a developed national typology of
residential buildings at the moment, but the basic classification
scheme is set in the same way as the German (figure 3.8).

For the process of structuring our national typology, the Czech

experience can be considered important for several reasons:

«  thereis greater similarity regarding the general picture of
building stock (forms, building techniques, building age,
etc.),

« similar climatic conditions,

« it offers direct insight into the current process of
structuring a national typology.
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Cnuka 3. 8. Yellka HalMoHanHa Tunonormnjat®
Figure 3.8. Czech national typology [TABULA 2010]
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Metogonoruja

MeTogonolkn nNpuctyn npu  opMuparby TUnonorunje y
MOTMYHOCTU Ce 3aHMBa Ha HEMAaykoM MPWUCTYMy K OMLUTUM
cMepHMUama m3 Tabyne - nocMatpa ce Benm4dMHa 0bjekTa,
TVN CTaHOBatba, TEXHWKE rpafdrbe, Nepuoamsaumja y oaHocy
Ha TepMuyKe nponuce, CTPYKTypa TEPMUYKOr OMOTada UTA,.,
Ha OCHOBY 4era cy pOpMUVpPaHV OCHOBHU KPUTEpUjyMU 3a
knacudvkaumyy - nepuoamsauMja M TUNOBKU CTaMOEHMX
objekata.

Tunonorwuja

CrambeHn 00jekT cy pa3BpcTaHu y 29 OCHOBHWMX TUMOBA.
KaTeropusauuja je M3BpLIEHa Ha OCHOBY roamHe usrpagme (7
nepuofareHepanHo + 2 nepmogacneumdunyHx3anocneparHy
npecabpyikoBaHy rpaarsy) U popme/BenndnHe objekta (5
OCHOBHMX knaca). CTapocT objekaTa npema rofuHN U3rpagrbe
je obenexeHa cnosuMa A-G 3a onwrty nepuoamsaumjyy +
nocebHe o3Hake 3a npecabpuikoBaHy rpafmby, Y3 kpaTke
onuce KOjWU Ce OJHOCe Ha OCHOBHe MaTepujane U TexHuke
rpaherba 4OK Cy Knace Koje ce ogHoce Ha hopMy /BeNNHMHY
0bjeKkTa 03Ha4eHe OnurcHo.

Kao u y cnyyajy Hemauke, uena 3emsba je TpeTMpaHa Kao
jeAMHCTBEHa KIMMATCKa 30Ha, Mako akTyeNTHM YeLLKM TEPMUYKM
NPOMNMCK NPENO3Hajy PasnnymTe KNMMAaTCKe 30He.

[MpvimeHa

Bynyhv pa je mmnnorvja y dasv m3pade, 3a caja Huje
nprMersMBaHa. OCHOBHO Mosbe nprMeHe 6uno 6u y JoMeHy
npvikasvBarba peanHe CIvMKe O TMOTPOWHM eHepruje y
cTambeHnM objekTMa (NprMep ABONMCTa 3a TUMNCKW objekaT
Ha cnmum 3.9 npukasyje camo noctojehe ctarbe, 6e3 npegnora
3a yHanpeherse).

Methodology

The methodological approach in structuring a typology is
completely based on the German approach and the general
guidelines of TABULA - building size, dwelling type, building
techniques, periodization in relation to the thermal regulations,
structure of thermal envelope etc, based on which the main
criteria of classification were formed - periodization and
residential building types.

Typology

Residential buildings are classified into 29 main types.
Categorization was carried out according to building year (7
periods in general + 2 periods specific of postwar prefabricated
construction) and forms/sizes (5 main classes). Building age
according to year of construction is marked with letters A-G
for the general periodization + special signs for prefabricated
construction, with short descriptions that refer to the basic
materials and building techniques, while classes that refer to
form//size of building are denoted descriptively.

As in the case of Germany, the entire country is treated as
one singular climatic zone, even though the Czech thermal
regulations recognize different climatic zones.

Implementation

Considering that the typology is in the phase of structuring,
it is not implemented for the time being. The main field of
implementation would be in the domain of showing a realistic
picture on energy use in residential buildings (the example of
the semi-elliptical for a type building in figure 9 shows only the
existing state, without a proposal for improvement).
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Crnvika 3. 9. Yeluka HaumoHanHa TMnosoruja - npuMep ABONMUCTA 3a TUNCckK objekaT®!

Figure 3.9. Czech national typology — example of a semi-elliptical for type object [TABULA 2010]
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Mpatehe Tvnonoruvje

TpeHyTHO He nocToje AoLaTHe/AOMyHCKe TUMOMOrnje HWUTU
Ce MOMMHbY KOHLEMTM 33 HUXOBO GopMuMparbe. 3a cafa ce
camMo  eBMAEHTMpajy KapakTepucTuyHe cuTyaumje (Hanp.
yobuyajeHn /HajHelliv TMNOBK (pacafHMX 3MaoBa v Ci.).

W3Bopw nogartaka

HaunoHanHW ctaHgaph Koju OeduHuLLe TEPMUYKY 3aLUTUTy
CSN 730540 yBefeH je 1963. roavHe (caga je Ha CHasw
Bep3uja 13 1994.) n o cBuM objekTiMa rpaheHM npema oBom
CTaHZapAy NOCTOjM TEXHMYKa LOKYMEHTaLMja Ha OCHOBY Koje ce
MoXe cTehn TayaH yBUA Y FbXOBE TEPMUYKE KapaKTepuUCTuke,
CTPYKYTYypy OMOTa4a, NpojeKToBaHe BPeLHOCTY KoeduLmjeHTa
nponasa Torote 1 cn. Hajbosbe je [LOKYMEeHTOBaH nepuop,
1950.-1990., noba ekcnaHnje npedabpukoBaHe rpaarse,
Kaga cy y rpaheBMHCKO] WMHAYCTpUjM pa3BuMjaHa OpojHa
CTaHOapAv30BaHa pellera, Tako da cafa “naHenke” 4uHe
rotoBo TpehurHy YeLukor rpaheBnHCKor doHaa.

V3Bopu /nuTepartypa

Y OKBUMPY NpuKasa Yellke HaloHanHe Tunonoruje y Tabynu,
nata je Tabena ca 10 ogpefHMUa pa3BpCTaHUX y 3 rpyne no
MNCTOM NPUHLMMY Kao 1 Kof, Hemaudke Tunonornje.*2 Mehytum,
HUWje jacHO O KOM TWny nybnukaumje je ped, HATU Oa nu je
ofpeheHn npobnem nocmaTpaH yonwTeHo, CUCTEMCKMU MUK
Kpo3 cneundmyHocT. OBa NMCTa MOXe BUTN MHTepecaHTHa
Kapa ce obpahyje Heka KOHKPETHa Tema 13 0bnacTi eHepreTcke
onTMMM3aLMje 3rpafia, anun Hema ofapefHULa Koje bu bune og,
nocebHor 3Ha4aja y caMmoM npotiecy hopMmparba HalMoHanHe

TMnonoruje.
3.3.3. [pyka

Y Tpukoj 3a cafjla He MOCTOjM HaLMOHaNHa TMMNOMornja HUTK
WMHCTUTYLMOHaNM30BaHO npahere CTakba rpaheBmHCKor
doHaa. Kpo3 yyewhe y npojekty Tabyna Tpebano 6u aa
Oyne nocraBrbeHa TUnonoruja crambennx objekara no UCTUM
HaYenrMa Kao KoZ, oCTanux 3emMarba y4ecHuMua.

3a npouec opMMparba Halle HauMOHanHe Turnonorunje u

carnepaearba OMwiTe crvike rpaheBUHCKOr ¢oHAa, rpyka

MNCKYCTBa Cy NocebHO MHTepecaHTHa no cnegehmM acnekTMa:

«  [pyka hopmmpa TMNoNorujy Koja TpetTnpa pasnuynte
KIMMaTCKe 30He,

+ nocToje ofpeheHe CIMYHOCTM y Mornedy MOAanuTeTa
CTaHOBaHba Yy yPOaHVM 1 pypanHiM Noapydjuma
(KOHTWHEHTaNHNM geo),

«  nobap Aeo rpykmx akTMBHOCTM Y OBOj 00f1acTX 3aCHMBA
ce Ha yyellRy y eBPONCKMM Nporpammma, na ce Kpo3
M3BeLLTaj MOry carnefaTv eBeHTyanHe MoryhHoctu
yKIby4mBatba Cpbuje y cnnyHe mehyHapoaHe npojekTe n
LY MOLANNTETU 3a Pa3MeHy 3Hakba U UCKYCTaBa.

Attendant typologies

Currently, there are no attendant/supplementary typologies,
nor are there any concepts mentioned for their formation. For
now, only characteristic situations are being recorded (ex. The
common/regular types of fa ade walls etc.).

Data Sources

The national standard that defines thermal protection CSN
730540 was introduced in 1963 (the version from 1994 is
now in force), and there is technical documentation for all
the buildings that were built in accordance with this standard.
Based on this technical documentation, we can have accurate
insight into their thermal performances, structure of envelope,
projected values of heat transmission coefficients etc. The
period 1950-1990 is the best-documented one, the age of
the expansion of prefabricated construction, when numerous
standardized solutions were developed, so that panel buildings
make up almost one third of the Czech building stock.

Sources/Literature

Within the overview of the Czech national typology in TABULA,
atable with 10 entries was given, classified into 3 groups based
on the same principle as in the German typology [TABULA
2010]. However, it is not clear which kind of publication is
in question, nor if the certain problem is analyzed generally,
systematically or based on its particularities. This list can be
interesting when a concrete topic from the field of energy
optimization of buildings is treated, but there are no entries,
which would be especially important for the very process of
structuring a national typology.

3.3.3. Greece

In Greece, there is no national typology, nor any form of
institutional monitoring of the building stock for now. By
participating in the project TABULA, a typology of residential
buildings should be established, in accordance with the same
principles, as in the remaining participating states.
For the process of structuring our national typology and
understanding the general picture of a building stock, the
Greek experience is especially interesting for the following
aspects:
«  Greece is structuring a typology that treats different
climate zones,
« there are certain similarities regarding the modalities of
dwelling in urban and rural regions (the continental part),
« alarge part of the Greek activities in this field is based
on its participation in European programs, so in this
report, the possibilities of Serbia’s involvement in similar
international projects can be perceived together with
the other modalities of exchanging knowledge and
experience.

44



Metogonoruja

OcuM  npuvxBaTarba OMWTWX METOAOMOLWKNX  CMEPHULA
Tabyne, y Tpykoj Ce He MOXe WAEHTUHUKOBATU Heka
pa3paheHa jelMHCTBEHA METOAOMONMja Ha OCHOBY Koje Ou ce
opMKrpao KoHUM3aH npernef,. OHO LWTO je 3ajefHNYKO Y CBUM
nokyllajuma “mManvparba” rpaheBuHckor poHAaa je TexHba Aa
Ce carnefiajy v Ha pasHe HadviHe KBaHTUMWKY]y NoTeHUMjanu
3a HberoBy €Hepretcky ontMmusauujyy umajyhm y Buay
0bjekTBHE MOryRHOCTI 3a peanu3auujy 1 UMMNIemMeHTauunjy
npeasoxeHx Mepa. VIckycTBa 1 pe3yntaTi OBMX aKTMBHOCTA
npefcraB/bajy  Haj3aHVMBMBMIM - [e0  UCTPaXkuMBarba
CNPOBeAEHNX Y OBOj 3eMSbW ([leTarbHuje NpuKazaHo y aeny
“Mpatehe Tvnonoruje”).

Tunonoruja

MpennmMmrHapHa TMnonoruja pa3Bpcrasa objekTe y 24 0CHOBHa
TMna. KaTeropusaumja je W3BPLIEHA Ha OCHOBY roAuHe
n3rpadmse (3 nepvofda), reorpachckor nosoxaja (4 knmmarcke
30He) 1 popme/BennyurHe objekTa (Moaena Ha MHANBMAYANHO
1 KONMEKTUBHO CTaHOBatbe).

MNprimeHa

OCHOBHO Mosbe nNpumeHe 6uno 6 cBeoOYXBATHO W €r3akTHO
carnepfaatbe onLiTe cnvke rpahesnHckor poHaa. Takohe, 36or
reorpadckmx kapakTepucTika Bennka naxrba je nocsehera
M MPOCTOPHO] AMCTpMOYUMjM nopataka (NpPBEHCTBEHO MO
KIMMaTCKMM 30HaMa). Y3 eBuaeHTVparbe nocrojefier crarba,
OuTaH [eo npefcTaBrbajy M Npeasiio3n 3a nobosbluarba U
yHanpehersa Koja ce peanHo Mory MPUMEHNUTU.

Mpatehe Tvnonoruje

TpeHyTHO He MoOCTOje AOAaTHe/OOMyHCKe TUMonorvje Koje

LVIPEKTHO NpaTe OCHOBHY TUMONOrWjy Y HacTaHKy, anu nocroje

ofnpeheHa UCTpaxMBatba Koja dajy yBWL Yy aKTyenHo CTarbe

rpykor rpahesuHckor doHga. Kao wro je Beh mnomeHyTo,

nocebHo je 3HavajaH NoKyLlaj KBaHTUMMKaLMje 1 NPOCTOpHe

1 TUNONOLLIKE ANCTPUOYLMjE eBUAECHTMPaHMUX NOTeHUMjana 3a

yHanpeherbe eHepreTcke erkacHOCTU.

Y jelHOM nokyllajy fia ce ofpeann npocTopHa AMUCTprbyLmja

N CTpyKTypa rpaheBrHcKoOr oHaa, MpencTaB/beHe Cy Mo

KNMMaTCKVM 30HaMa cnepehe rpyne nofartaka:

+  CTeneH-gaHu, 6poj jedVHMLA MHANBUAYANHOT U
KONeKTWBHOI CTaHOBakba,

*  MpoceYyHa roaMLHba NOTPOLLHba efleKpUYHe 1 TOMMOoTHe
eHepruje 3a rpejakbe, 3a MHAMBUAYANHE N KONEKTUBHE
cTamMbeHe 3rpage.

Tabena 3.1 gaje HyMepuyKkK Nperneq 3a 9 KapakTepucTuka 3a
6 rpyna objekata (3 meproaa, OfBOJEHO 3@ WHAMBUAYANHO
N KONMEeKTMBHO CTaHOBarbe). [pukasaHe KapakTepuctvke cy
opmMynmcaHe Tako fa ce u3 Tabene Moxe carnegaty Opoj
objekaTa Koju ce Mory yHanpeamT no HeKoM OCHOBY (Hanp.

Methodology

In addition to accepting the general methodological guidelines
of the TABULA, a unique methodology based on which a
concise overview could be formed cannot be identified in
Greece. What is common in all the attempts of “mapping”
the building stock is the wish to understand and quantify in
different ways the potentials for its energy optimization,
taking into account the objective possibilities for realizing and
implementing the proposed measures. The experiences and
results of these activities represent the most interesting part
of the research carried out in this country (a more detailed
presentation is in the part "Attendant Typologies”).

Typology

The preliminary typology classifies the buildings into 24 basic
types. The classification was carried out based on the building
year (3 periods), geographic position (4 climate zones) and
building forms/sizes (they are divided into individual and
collective dwellings).

Implementation

The main field of implementation would be a comprehensive
and exact understanding of the general picture of the building
stock. Because of the geographic properties, great attention
was paid to spatial distribution of data (primarily according
to climate zones). In addition to the recordings of the current
state, an important segment is the proposals for improving and
upgrading, which can be implemented into reality.

Attendant typologies

Currently, there are no additional /supplementary typologies

that directly follow the basic typology, which is in the process

of formation, but there are certain researches that give insight

into the current state of the Greek building stock. As mentioned

earlier, the attempt of quantification is especially important, as

well as the spatial and typological distribution of the recorded

potential for improving energy efficiency.

Inan attempt to determine the spatial distribution and structure

of the building stock, the following data groups were presented

based on the climate zones:

« degree-days, number of units of individual and collective
dwelling,

« average annual electric and thermal energy consumption
for space heating, of individual and collective dwellings.

Table 3.1. gives a numeric overview for 9 characteristics
of 6 building groups (3 periods, separately for individual
and collective dwelling). The presented characteristics are
formulated so that the number of objects that can be improved
on some grounds can be understood from the table (ex.
buildings with non-insulated or insufficiently insulated walls,
roofs etc.). Such an approach resulted in practical data, based
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00jeKTV Ca HeW3noBaHWM WK He[OBO//bHO W30MI0BaHWUM
31O0BMMa, KPOBOBMMA W Cn., 00jekTn 0e3  conapHmx
KonekTopa, 0b6jekTn 6e3 ceHuna utA.). OBakBMM MPUCTYNIOM
LoBWjeHN Cy MpPaKTMYHW NOAALM Ha OCHOBY KOjUX Ce MOory
farbe pa3pahuBaTM  KOHKpeTHe CTpaTeruje eHepreTcke

onTtnMmn3launie.

on which concrete energy optimization strategies can be
developed further.

Tabena 3. 1. bpoj ctambeHunx objekata y [PUKoj Ca 3ajedHNYKMM KapakTepucTkama*?
Table 3.1. The number of residential buildings in Greece with common characteristics [TABULA 2010]

Subeategories Single Apartment Single Apartment Single Apartment

dwellings buildings dwellings buildings dwellings buildings
(pre-1980) (pre-1980) (1980-2001) | (1980 2001) | (2002-2010) | (2002-2010)

Total building stock 1.371.642 194,667 450,724 91,443 278,351 81,297

Buildings without or 1,371,642 194,667 74,491 12,314 - -

inadequate external wall

insulation

Buildings without or 1.056,164 149.894 18.623 3.079 - -

inadequate roof insulation

Buildings with central 741,979 79.647 436,598 89,981 278,351 81.297

heating systems

Buildings with old central 519,385 55,753 17,210 2932 - -

heating systems

Buildings without 519,385 55,753 130,979 26,994 - -

temperature balance

control for central space

heating

Buildings without space 667,781 71,682 34421 5,865 - -

thermostats

Buildings with local air- 643,100 08,954 214,916 45,172 131,312 40,060

conditioning

Building without solar 1.097,314 155,734 289,057 57,944 139,176 40,649

collectors

Buildings without shading 321,550 40477 107 458 22,586 65,656 20,030

Y HacTaBky MCTpaxuMBatba, MAEHTUMUKOBAHO je 14 OCHOBHMX
Mepa, ypabeHe cy npoueHe Moryhux ywTega u pate cy
npenopyke 3a HMXOBY MWMMAeMeHTauM)y Mo KAMMaTCKnMm
30Hama (1abena 3.2). lNpouerbeHe Cy U peanHe eKOHOMCKe
MOryRHOCTM MpYMeHe MojefnHVX Mepa, Ma ce Ty Pasnukyjy
Mepe Koje cy PUHAHCKjCKL 1ChnaTMBe, Mepe 3a Koje je bn
Ono notpebaH HekakaB (MHCTUTYLMOHANM30BaHU) CUCTEM
nomMohu, kao 1 Mepe Koje HUCY mcnnatmee y oppeheHoj
KIMMATCKOJ 30HM UK KaTeropuju objekata.

In further research, 14 basic measures were identified;
assessments of potential savings were carried out; and
recommendations for their implementation in climate zones
were given (table 3.2). Realistic economic possibilities were
assessed for implementing particular measures, so we can
distinguish measures that are cost-effective, measures that
would require some kind of (institutionalized) aid system, as
well as measures that are not viable in a certain climate zone
or building class.
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Tabena 3. 2. MpropuTeTn 33 UMMNEMEHTALMjy Mepa eHepreTcke erKacHOCTM Ha MPYKNM

cramMbeHnmM objekTrMa*t

Table 3.2. Priorities in implementing the measures of energy efficiency in Greek residential buildings

[TABULA 2010]
Energy conservabion measures Total annual energy savmgs in dwelbngs Re ded ECMs for the Commenis
(ECMs) climatic zones"
Thermal Electrical” A B C D

Space heating—building envelope

£1. Thermal insulation of 49%, of space heating * * - -

extermal walls

41 Weaather proofing (sealing) 20% of space heating % # - %4 Overall, this measurs maybe

of openings considered applicable to all
buildings in all climatic zones,
@ven the low first cost.

£4. Doubk glaring 19%% of space heating * *

£2 Thermal insulation of roof 10% of space heating * * * *

Space heating—heat production
£5. Maintenance of central
heating installations

11% of space heating

£6. Replacement of mefficient
boilers with energy efficient oil-
bumers

&8 Temperature balance
controls for central space
heating

£9. Space thermostats

17% of space heating

4%, of space heating

4% of space heating

&7. Replacement of mefficient
boilers with energy efficient
natural gas burners

21% of space heating

Cooling

£12. Replacement of old and 72% of cooling
incfficient local air conditioning

units

£11. Ceiling fans 0% of cooling
£10. External shading 15% of cooling
Samitary hot water

£13. Solar collectors for samitary 68% of sanitary

for hot water

hot water production

Lighting

£14. Encrgy cfficient lamps 60% of lighting

& b - »
* ¥ » 14
& * > -
- »
> - > >
- » > »
* # - »
* # * #

- » » »

Given the low annual cost for
this measure, and the
environmental benefits, it is
recommended for the entire
building stock.

Not applicable for pre-1950
apartment buldings, due 1o the
characteristics of the central
heating systems.

Applicable only in arcas where
matural gas is available (climatic
zones B and D).

Mot applicable for apartment
buildings in zone D.

Require low financal subsidies
for zone C and higher subsidies
for zone D.

Reguire low financal subsidies
for zone A and higher subsidies
for zone D.

“Values are given as a percentage of the total thermal energy consumption for the spedfic final wse and for the number of building that the ECM is

apphied to

Values are given as a percentage of the total cectric energy consumption for the specific final use and for the number of buildings that the ECM is

apphed to

“Symbals used to identify the recommended ECMs for different climatic zones: (&) identifies financially attractive measures that would not require the

support of any financial instruments; (*) dentifies measures with good potential but their imyp

3Bopw nofataka

Modaum npeseHTOBaHW y OkBUpy Tabyne Hajgehum pgenom
npeacraBrbajy pesyntate HaLWOHaNHOr NpojekTa Investigation
of supporting policies for the advancement of the Ministry’s
policies in relation to the abatement of CO, emissions in
residential and tertiary sectors peanvzoBaHor Tokom 2001-
2002 rogunHe. 3a notpebe OBOr UCTpaXMBarba KopuLNeHn
Cy Heku ersakTHW nofaum (pesynrtaTy nonmca v 3BaHWYHe

ation may

Data sources

q

some kind of support ins truments.

The data presented within the TABULA greatly present the
results of the national project Investigation of supporting
policies for the advancement of the Ministry’s policies in
relation to the abatement of CO, emissions in residential
and tertiary sectors realized during 2001-2002. For this
research exact data were used (results of Census and official
statistics), but some assessments were also carried out based
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CTAaTUCTUKE), ann Cy W BPLUEHe Heke MpoLeHe Ha OCHOBY

aHanmsa, ysopaka v .

3a popMuparbe HaLMoHanHe Trnioruje naeHTUMUKoBaHu cy

cnepehn n3Bopu nofataka:

e CTaTUCTMYKM NofaLm Koje objaBrbyje rpyki 3aBo/, 3a
CTaTUCTHKY,

*  HaUMOHaNHW CTaHZapAM U Nponmncu Koju aajy
MHOopMaLMje 0 TUNMOBMMA KOHCTPYKLM|a 1 TPejHUM
CUCTEMUMA,

*  pe3ynTatv CTyAmja 1 akTyanHuX UCTPaXuBatba,

*  pe3ynTat LoOWjeHN y OKBMPY MehyHapoLHMX npojekaTa
(EPIQR, INVESTIMO, EPA-ED, DATAMINE 1 cn.),

*  eMnMpujckM NoAaLM o rp4koM rpaheBrHCKOM doHay,

+  Ca3Harba NojeAMHNX CTPyYHbaka (apxmTekTe, MallMHCKM
NHXEeHEPU U CI1.).

V3Bopu/nuteparypa

Y OKBMpY MpuKasa rpyke HalmoHanHe Tunonoruje y Tabynu,
[aTa je Tabena ca 9 onpenHuLa Mehy KojumMa cy 1 nybnmnkaumje
pe3ynTtaTa 5 eBpOncKMX npojekata (aaTu cy y okeupy Mpwunora
2). OcTane ofpefHuLLe Cy yrNaBHOM yCMepeHe Ha CneumnduyHy
rp4ky NpobnemMatvky W KOHKPETHa WCTpaxuvBarba, a
jednHa koja 6w morna GUTK 3aHNMIBbMBA Ca METOAOJOLLKOr
cTtaHoBUWTaA je S. Mirasgedis, E. Georgopoulou, Y. Sarafidis,
C.A. Balaras, A. Gaglia and D.P Lalas, CO2 Emission Reduction
Policies in the Greek Residential Sector: A Methodological
Framework for Their Economic Evaluation, Energy Conversion
and Management, 45, 537-557, (2004).

3.3.4. LLIBajuapcka

LLIBajuapcka HemMa jeAMHCTBEHY HaLMOHANHY TUMOMNormjy

dopmMrpaHy npema npuHUMnuma Tabyne, anu cy npu

YHUBEP3WTETCKMM  LieHTpMMa paheHe OpojHe cTyamnje U

aHanmse rpaheBMHCKOr OHAA Yy KOHTEKCTY OMTMMM30Batba

Kopuiuherba eHepruje y ctambeHnM objekTma. Y 13BeLTajy

fatoMm 3a notpebe Tabyne anoctpocmpaHa cy cnepeha

NCTpaxuBarba:

*  aHanM3e pasNuYnUTUX CLeHapuja ca npojekumjamMma
3a 2035. 1 2050. rognHy roe cy pasmaTpaHo
WNHAVBUAYNAHO 1 KONEKTUBHO CTaHOBakbe, MOCIOBHE
3rpade 1 wkone n3 13 BpemeHckmx neproaa (52
OCHOBHa TWNa + NOATUMNOBM) - UCTPAXKMBatLE KOje je
cnposeo ETX Limpux ca napTHeprma

*  pasnuyuTe METOLOSOrMje TUMOMOLLKMX aHanm13a
rpaheBuHcKor hoHIa Koje ce pa3Bujajy y OKBUPY
nocebHor ueHTpa (Competence Centre for Typology &
Foresight Planning in architecture - CCTP) npu BUCOKO]
LwKonu y JlyuepHy.

Mybnukaumje Ha Koje ce No3mBajy Cy nprkasaHe y Mpunory 3.
3ajedHNYKM  MMeHUTeSb Yy CBMM MpMKas3aHWM  aHanm3ama

LwBajuapckor rpahesmnHckor hoHAa je 13y3eTHa NparMaTu4HOCT
- TeXtba [a Ce WTo AMpeKTUHMje fohe Ao MMnnemeHTaumje

on analyses, samples etc.
For structuring a national typology, the following data sources
have been identified:

+ statistical data published by the Greek Bureau of Statistics,

+ national standards and regulations that provide
information on types of constructions and heating
systems,

» results of studies and current researches,

+ results obtained within international projects (EPIQR,
INVESTIMO, EPA-ED, DATAMINE etc.),

« empirical data on the Greek building stock,

+ know-how of individual experts (architects, civil engineers
etc.).

Sources/Literature

Within the overview of the Greek national typology in
TABULA, a table with 9 entries was given, among which are
the publications of the results of 5 European projects (they
are given within addendum 2). The rest of the entries are
mainly directed to specifically Greek problems and concrete
researches, and the only one that could be of interest from the
methodological viewpoint is S. Mirasgedis, E. Georgopoulou,
Y. Sarafidis, C.A. Balaras, A. Gaglia and D.P. lalas, CO2
Emission Reduction Policies in the Greek Residential Sector:
A Methodological Framework for Their Economic Evaluation,
Energy Conversion and Management, 45, 537-557, (2004).

3.3.4. Switzerland

Switzerland does not have a unique national typology based

on the principles of TABULA, but numerous studies have been

carried out at university centers and analyses of the building
stock in the context of optimizing energy use in residential
buildings:

« analyses of different case scenarios with projections for
2035 and 2050, where individual and collective dwelling
was treated, as well as office buildings and school from
13 time periods (52 basic types + subtypes) — a research
carried out by ETH Zurich with partners

« different methodologies of typological analyses of
building stock, which are developed within a special
center (Competence Centre for Typology & Foresight
Planning in Architecture - CCTP) at the advanced school
in Lucerne.

The publications that they cite are shown in Addendum 3.

The common denominator in all the presented analyses of
the Swiss building stock is their exceptional pragmatism — the
effort to arrive as directly as possible to the implementation of
certain measures, where a large number of influential factors
are taken into account, thereby, enhancing the sensibility to
the various situations that are encountered in practice.
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onpeheHnx mMepa, nNpu Yemy ce y3uma y ob3ump Benvkmn 6poj
yTUL@jHUX akTopa M TuMe noBehaBa CeH3MOMIHOCT Ha
pa3HOBPCHe C1Tyalmje Ha Koje Ce Hamnasm y npakcu.

Y npouecy dopmuparba Cpricke HalMoHanHe Tumnonoruje,
of, nocebHor MHTepeca Moxe OuTM nybnukaumja Building
typology and morphology of Swiss multi-family homes 1919-
1990 (P Schwebhr, R. Fischer, Hohschule Luzern 2010) y kojoj
Cy aHanM3npaH1 CBM peneBaHTHM akTopwu 3a Knacudukaumjy
1 eHepreTcky onTMKM3aLmjy nocrojehnx objekara.

3.4. KOMEHTAP

Mpernenom Beher 6poja HaUMOHaNHMX TMNoNOrMja, MeTofa u
CTapTeruja 3a eHepreTcky onTMMmM3aLmjy rpaheBmnHckor poHaa
yoyeHo je cnepehe:

+ npatehn cMepHULLe AaTe y okBMpPY NpojekTta Tabyna,
moryhe je hopMmpaTV HALMOHAMHY TUNOMOTWjy Kao
KBanuUTETHY 0a3y 3a naeHTUbMKaLM]y N MMMNEMEHTaLM]y
Mepa eHepreTcke onTUMm3aLmje rpaheBUHCKOr hoHAa;

*  3a opMuparbe KBANUTETHe TUMoorvje notpebHa je un
KBaHTUMKaLMja KOja NoapasyMeBa noysaaHe, AeTarbHe
1 axXypupaHe 13BoOpe NofaTaka;

*  JeAVHCTBEHa HaluuoHanHa TMnomnoruja, Ma Konmko
KOMMEeKCHa, HWje [LOBOIbHa 3a LMPY NPaKTUHHY
nprMeHy Mepa - notpebHe cy goaatHe (npatehe)
TMnonoruje, ynyTcraa, anatv v .

* 32 paspeLlaBarba OPOJHMX NUTakbA Y LOMEHY
MeToA0MorMje Mory ce echrKacHO KOpPUCTUTK BoraTa u
pa3HOBPCHA MCKYCTBa pa3BUjeHN|X 3eMarba (JOCTynHO Y
pasHWM nybnukaumjama).

Mmajyhn y Buoy npetxodHa UCTpaxyvBakba y OBOj 0bnactu,
MOXe Ce o04ekMBaTM edurkacHo dopMMparbe KOHLenTa
CPpMCKe HauMoHanHe TuMonornje npema CMepHuULama wu3
Tabyne, ook je 3a garby paspafly M KBaHTUbMKALMjy TUMOBa
HeonxogHo npubaB/barbe nofataka Koju 3a caja Hucy
LLOCTYMHW Y 3BaHWYHWUM CTaTUCTMKaMa HWUTW MyOnMKOBaHMM
ncnUTMBarbMMa.

For the process of structuring the Serbian national typology, the
publication Building Typology and Morphology of Swiss Multi-
family Homes 1919-1990 (P. Schwebhr, R. Fischer, Hohschule
Luzern 2010) can be particularly interesting, where all the
relevant factors are analyzed for the classification and energy
optimization of the existing buildings.

3.4. CONCLUSION

By reviewing numerous national typologies, methods and
strategies for the energy optimization of the building stock, the
following was noticed:

+ by following the guidelines given within the project
TABULA, it is possible to structure a national typology
as a quality base for identifying and implementing the
measures of energy optimization of building stock;

« for structuring a quality typology, it is necessary to have a
quantification that implies reliable, detailed and updated
data sources;

* aunique national typology, however complex it is, is not
enough for a wider implementation of measures into
practice — additional (attendant) typologies are needed,
together with instructions, tools etc.

+  For solving many questions in the domain of
methodology, the rich and numerous experiences of the
developed countries can be efficiently used (they are
available in various publications).

Taking into account the previous researches in this field, an
efficient structuring of the concept of the Serbian national
typology can be expected according to the guidelines from
TABULA, while for the development and quantification of
types, it is necessary to obtain data that are not available in the
official statistics, nor in the published surveys.
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Mpwnor 1: Cnucak NuTepaType/13Bopa 3a HemMayky HauuoHanHy Tunonorunjy (n3sop: First TABULA

Synthesis Report, IWU, Darmstadt 2010.)

Addendum 1: Literature/sources for the German national typology (source: [TABULA 2010])

Typical buildings / national level

[wu 1990] First definition of the German
Building Typology / application for
scenario calculations

Ebel, W. et al.: Energiesparpotential im
Gebaudebestand; WU, Darmstadt 1930

[FZJilich 1984])  Description of the energy related
properties of typical non-residential
buildings

[FIZ 19949) Database for scenario calculations,
including the German Building

Typolagy [IWU 1990]

M. Gierga, H. Erhom: Bestand und Typologie
beheizter Nichtwehngebaude in
Westdeutschland, Farschungszentrum Jalich,
Jalich, 1994

IKARUS-Datenbank; Fachinformationszentrum
Karlsruhe, 1999

[IWu 2003] German Building Typology:
Systematic and datasets, revised

version of typology used in [IWU
1990]

Deutsche Gebaudetypologie: Systematik und
Datensatze, Institut Wohnen und Umwelt,

Darmstadt, 2003, and:

['WU 2005a] Simplified Energy Profile
Procedure; developed methods: (1)
envelope area estimation
procedure / (2) typical U-values /
(3) efficiencies of typical supply

Loga, Tobias; Diefenbach, Nikolaus; Knissel,
Jens; Born, Rolf: Kurzverfahren Energieprofil.
Ein vereinfachtes, statistisch abgesichertes
Verfahren zur Erhebung von Gebdudedaten fr
die energetische Bewertung von Gebauden;

systems IWU, Darmstadt 2005; Bauforschung fir die
Praxis / Band 72, Fraunhofer IRB-Verlag,
Stuttgart 2005
[IWU 2005b] Integrated climate protection Enseling, A.; Diefenbach, N.; Hinz, E.:

programme for the state of Hesse /
model analysis for the Hessian
building stock

Integriertes Klimaschutzprogramm Hessen 2012
- Themenbereich: Warmeversorgung von
Gebauden, im Auftrag des Hessischen
Ministeriums far Umwelt, landlichen Raum und
Verbraucherschutz; Institut Wohnen und Umwelt,
Darmstadt 2005

[IWLU 2007] Basis data for extrapolation
calculations, referring to the
German Building Typology [IWU
2003]

N. Diefenbach, R.Born, Basisdaten fir die
Hachrechnung mit der Deutschen
Gebaudetypologie des IWU, IWU, Darmstadt,
2007

[Mikrozensus] Enquiry of ca. 380.000 households,
every four year, official statistics by
Federal Office of Statistics:
- centralisation of supply system
- main eneargy carrers
- ENergy costs

Mikrozensus, Zusatzerhebung zur
Wohnsituation, Statistisches Bundesamt
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Typical buildings / regional level

[ebékiifeu 1986]  Building Typology for the city of
Heidelberg

Stadt Heidelberg (Hrsg.): Heidelberger
Warmepass / Heidelberger Gebaudetypologie;
ifeu, Heidelberg 1996

[ebokfifeu 1997]  Building Typology for the city of
Mannheim

Gebaudetypologie fir die Stadt Mannheim;
ebdk/ifeu, Tdbingen/Heidelberg 1997 im Auftrag
der Stadt Mannheim

[Eicke-Hennig/  Building Typology for the province

Eicke-Hennig, Werner, Siepe, Bennedikt: Die

Siepe 1997] of Hessen Heizenergie-Einsparméglichkeiten durch
Verbesserung des Warmeschutzes typischer
hessischer Wohngebaude; IWU, Darmstadt 1997
[GERTEC / Building Typology for the province  Investitionsbank Schleswig-Holstein /

UTEC 1999] of Schleswig-Holstein

Energieagentur (Hrg.): Gebdudetypologie fir das
Land Schleswig-Holstein, Kiel 1999
(Bearbeitung: GERTEC f UTEC)

[eb&k 2001] Building Typology for the province
of Sachsen
[Wu 2002] revised version of the Building

Typology for the province of
Hessen, including heating systems

Gebaudetypologie fiir den Freistaat Sachsen;

ebdk, Tubingen 2001

Bom, R.; Diefenbach, N; Loga, T.:
Energieeinsparung durch Verbesserung des
Warmeschutzes und Modernisierung der
Heizungsanlage fir 31 Musterhduser der
Gebdudetypologie; Studie im Auftrag des
Impulsprogramms Hessen; IWU, Darmstadt
2002

[eb&k 2003] Building Typology for the city of
Munster

Hildebrandt, Olaf, Hellmann, Rosemarie;
Zantner, Marc; Evaluation des Férderprogramms
zur Altbausanierung in der Stadt Mnster.
Anhang zum Endbericht - Gebaudetypenblatter
zur Gebaudetypologie; ebdk (Tabingen) im
Auftrag der Stadt Manster, Amt far Granflachen

und Umweltschutz - KLENKO
(Koordinierungsstelle Klima & Energie); Minster
2003

[IWU 2008] Building Typology for the province
of Bayern

Hinz, E.: Gebaudetypologie Bayern: Entwicklung
von 11 Hausdatenblattern zu typischen
Gebauden aus dem Wohngebaudebestand
Bayerns; Studie im Auftrag des Bund
MNaturschutz Bayem e V.; IWU, Darmstadt 2006

[Oeko-Institut Scenarios for the province of
2003] Schleswig-Holstein on the basis of
the regional Building Typology

Buchert, M ; Eberle, U._; Jenseit, W_; Stahl, H.:
Nachhaltiges Bauen und Wohnen in Schleswig-
Holstein; Oko-Institut, Darmstadt 2003
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Typical construction elements and supply systems

[Zapke ! Ebert
1983]

U-values of old construction
elements (first edition)

Zapke, W.; Ebert, H.: (Institut fOr Bauforschung
e V., Hannover): k-Werte alter Bauteile;
Rationalisierungs-Kuratorium der Deutschen
Wirtschaft (RKW); 1983

[Eicke-Hennig et
al. 1997]

detailed description of typical
construction elements according to
construction period and possible
energy saving measures

Eicke-Hennig, W.; Siepe, B.; Zink, J.:
Konstruktionshandbuch - Verbesserung des
Warmeschutzes im Gebiudebestand; IWU,
Darmstadt 1997

[DIN V 4701-10]

German Standard, including tabled
flat values for typical supply system
components (distribution, storage,
generation), only for new buildings

DIN v 4701-10 / Energetische Bewertung heiz-
und raumiufttechnischer Anlagen. Teil 10:
Heizung, Trinkwassererwarmung, Luftung;
Deutsches Institut fir Normung; Berlin, 2003

[WU 2004] method for the EP certificate field Loga, T_; Diefenbach, N_; Bom, R.: Energetische
test in Germany, developed and Bewertung von Bestandsgebduden. Arbeitshilfe
documented on behalf of the for die Ausstellung von Energiepéssen;
German Energy Agency dena: Broschare erstellt im Auftrag der Deutschen
including U-values of typical Energieagentur GmbH (dena); Darmstadt/Berlin,
consfruction elements and Marz 2004
efficiency values of typical supply
system types

W 2005] 1.typical U-values according to Kurzverfahren Energieprofil (see source

construction year mentioned above)
2 tabled flat values for typical

supply system components

depending on installation year

(distribution, storage, generation)

[BekEnEV 2009] official paper of the German Bundesministerium fur Verkehr, Bau und
Ministry of Transport, Building and  Stadtentwicklung (Hrsg.): Bekanntmachung der
Urban Development, Regeln zur Datenaufnahme und
supplementing the German Energy  Datenverwendung im Wohngebdudebestand,
Saving Ordinance Berlin, 30. Juli 2009
{*Energieeinsparverordnung / EnEV
2009")

[ZUB 2009] systematic and comprehensive Klau, Swen; Kirchhof, Wiebke; Gissel, Dipl.-

overview of construction elements,
collected from different sources,
escpecially from building typologies
of different German regions and
cities

Ing. Johanna: Erfassung regionaltypischer
Materialien im Gebaudebestand mit Bezug auf
die Baualtersklasse und Ableitung typischer
Bauteilaufbauten; ZUB Zentrum fiir
Umweltbewusstes Bauen e V. / Verein an der
Universitat Kassel, Kassel 2009
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Mpwnor 2: Mybnvkaumje/pe3ynTatn eBponckmx npojekata (u3sop: First TABULA Synthesis Report,
IWU, Darmstadt 2010.)
Addendum 2: Publications/results of European projects (source: [TABULA 2010])

EPIQR (1996-1998) A Cost Predictive European CA. Balaras, K Droutsa, AA Argiiou, DN.
Retrofitiing Evaluation Method for Asimakopoulos, Potential for Energy Conservation in
Improving the Energy Apartment Buildings, Energy & Buildings, 31, 143154,
Performance and the indoor (2000).
Environment of Existing
Apartment Buildings
INVESTIMMO A Decision-making Tool for Long- CA. Balaras, K Droutsa, E. Dascalaki, S
(2001-2004) term Efficient Investment Kontoyiannidis, Heating Energy Consumption and

Sirategles In Housing
Maintenance and Refurbishment

Resulting Environmental Impact of European Apartmant
Buildings, Energy & Buildings, 37, 420-442 (2005).

EPA-ED (2002-2004)

EPA-NR (2005-2007)

ment of and preparations
for the impiementation of an
Energy Performance Assessment
Method for Existing Dwellings to
stimulate RUE and the use of
RES in the existing dwelling stock
in Member States

Energy Performance Assessment
fior Existing Non Residential
Buildings

C A Balaras, E. Dascalaki, 5. Geissler, K.B. Wittchen,
G. van Cruchten - Benchmarking for Existing European
Dwellings. Final Technical report 155p. for EPA-ED,
European Commission, DG TREN,. April (2003)

DATAMINE
(2006-2008)

Collecting Data from energy
certification to Monitor
performance Indicators for New
and Existing buildings

E. Dascalaki, C.A. Balaras, P. Droutsa, S. Kontoyanni-
dis and A. Gaglia, Data collaction from energy audits for
Hellenic buildings in the residential and tertiary sector,
Hellenic Technical Report 83 p_, Final Technical Report
for DATAMINE, European Commission, Intelligent En-
ergy Europe, December (2007)

Mpunor 3: Brbnnorpadcke ofpefHuLE ca aHanmM3ama Weajuapckor rpaheBmHckor oHaa
y KOHTEKCTy eHepreTcke onTvMusaumje (m3sop: First TABULA Synthesis Report, IWU,
Darmstadt 2010.)
Addendum 3: Bibliographical entries with the analyses of the Swiss building stock in the
context of energy optimization [TABULA 2010]

[Heeren et al. 2009) N. Heeren (ETH Zirich), M. Jakob (TEP Energy GmbH) et al., ,Gebaude-
parkmodell — SIA Effizienzpfad Energie — Dienstleistungs- und Wohnge-
baude”, Vorstudie im Auftrag des Schweizerischen Bundesamtes fir Ener-

[BFE 2003]

gie, Schlussbericht 1. Oktober 2009

M. Jakob, E. Jochem: Erhebung des Emeuerungsverhaltens im Bereich
Wohngebéude. CE-PE, ETH Zirich i.A. Bundesamt fiir Energie (BFE), Bun-
desamt fur Wohnungswesen (BWQ), Kantone ZH, AG, TG, BL und BE.2003

® R. Fischer, P. Schwehr (Hochschule Luzem, Kompetenzzentrum Typologie und Planung in Architektur)
.Typenbasierte Evaluation — Chance for die ganzheitliche Wohnbauerneuerung®, in: 15. Schweizer
Statusseminar .Energie- und Umweltforschung im Bauwesen®, 11./12. September 2008, Zirich
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4. OPEANOL TUMONOTNIE OBJEKATA CTAMBEHOT
TPABEBVHCKOI ®OHOA CA ACMEKTA HAMEHE N MOTYhRE

4. PROPOSAL FOR A BUILDING TYPOLOGY OF THE HOUSING
STOCK BASED ON THEIR FUNCTION AND POTENTIAL

OPTAHW3ALWMIE OBJEKTA HA OAPLIESTA

CTpykTymparbe 1 Knacudukaumja rpahesuHckor doHaa y
Cpbunjn, ca acnekta dopMuparba Tunonornje objekata 3a
noTtpebe OBOr NpojekTa, YKIby4yjy aHanusy 1 npenosHaeakbe
LPYLUTBEHMX, COLMOMOLIKMX W MONUTUYKMX KpeTakba Y
Cpbuiju, Koju cy Kpo3 nctopujy AeurHmcany obnumke ynararba
1 NpodUANCan HaunHe n3rpagrse. TpaH3MLMOHN Nepuoan
Kpo3 Koje je 3eMsba nponasuna nmehy patosa, HOCUAK Cy ca
coboM creumdurdHe MexaHn3mMe hyHKUMOHMCaHa TPXMLLITA
1 nocnefu4Ho M3MerbeHe obrMe 1 MopanuTeTe ynararba y
rpaheBUHCKM oHA.

VI3MeHa CTpyKType BNaCcHULLTBA Haf, 3eMIbULLITEM M 0bjekTMa,
Koja ce Kpo3 WcTopujy Mersana, npenasehun ns npveaTtHor
KanuTanay pyke apxase 1 ApyLUTBeHUX Npefy3eha 1 obpaTHo,
HemnpecTaHo je Mersana obpaclie MHBeCTUpakba, U3rpafre U1
pacnonararba objektma. Ca fipyre cTpaHe, napanenaH pasBoj
N HenpecrtaHo ycaBpluaBakbe rpaheBuHCKE WHAYCTPUje y
CMUCTY NPUMerNBaHNX TEXHWKa U TexHomoruja rpaherba, kao
1 KopuLwheHnx MaTepujana v nporssoaa, Takohe cy nocpefHo
YTULANM  Ha WM3MeHe U  YCIoXHaBakbe MoTeHUMjanHux
TMnoBa objekaTa Koju cy Hactajanu. KoHayHo, perynatvsa
KOja je mpaTuna KOHCTaHTHa ApyLUTBEHa MNpeBMpara, farbe
je ycnoerbaBana M ycioxHaBana npobneme mrpagrbe u
opraHu3auvje objekaTa Ha rpaheBMHCKOM 3eMIbULLITY.

Pe3ynTaT 0BakKO CJIOXKEHUX NMPOLIECa jeCy Pa3NUHNTU TUMOMOLLKM
obpacum objekata, Koju Cy Ce Kpo3 UCTOpUWjy pasBujani y
3aBMCHOCTM o, npeoBnahyjyhvx ApYLWTBEHO MNOANTUYKMX
TOKOBA, CTPYKTYpe BMACHWLLTBA W KapaKTepa ynararba, Kao 1

TEXHMKa N TEXHOJIOMN]ja M3rpaiHse.

Ca anekta mnoTeHUMjanHe eHepreTcke oOHOBe CTambeHor
rpaheBuHckor oHAa, jacHo je Ja ce pafy O KOMMIEeKCHO)
CTPYKTYpW, Koja 3axTeBa M3pafy C/lIOXeHe MEeTOAoNoLwKe
MaTpuLie, Ca KOHaYHUM Umrbem dopMmUparba peneBaHTHOr
anaparta 3a oLieHy 1 yHanpeherbe eHepreTckmx KapakTepucTuka
ctambeHnx objekata.

4.1. KNACMOUKALIMIA TPABEBUHCKOT 3EMJBULLITA U
CTAMBEHOI ®OHIA

3aKOHCKOM  perynatveoMm, Kao W Baxehnm nnaHckum
LOKyYMeHTVMa, rpaheBuHCko 3emmbuwte y  Cpbujn je
KNacnMrKoBaHO Ha 30He MnpemMa cneumdUyHOM HadmHy
kopuwherba Kao 1 MoryRHOCTM 3a opraHu3aumjy pasnuamTix
capip>kaja Ha napuenu. Y ToM CMUCITY je U3BPLLIEHa NPUMapHa
nofena rpaheBnHCKOr 3eM/bULLTa NPeMa OCHOBHO] HaMeHN,
npema Kojoj ce OHO MOXe KOpUCTUTK 3a cnefdehe npumapHe
dyHKUMje:

ORGANIZATION OF BUILDINGS ON PLOTS

Structuring and classification of the building stock in Serbia,
from the aspect of creating a building typology for the needs
of this project, involve the analysis and understanding of the
social, sociological and political trends in Serbia that have
throughout the history defined the forms of investment and
shaped the building methods. The transitional periods, which
the country had gone through between the wars, brought
with them specific mechanisms of market functioning, and
consequently, altered the volumes and modalities of investing
into the building stock.

The changed ownership structure of land and buildings, which
has changed throughout history, moving from private hands
into state ownership and public enterprises and reversely,
kept changing the patterns of investing, building and building
management. On the other hand, a parallel development and
continuous improvement of the building industry regarding
the applied building techniques and technologies, as well as
the used materials and products have also indirectly influenced
the change and the complexity of potential building types
being formed. Finally, the regulations that have been followed
by constant social turmoil further conditioned and complicated
the problems of constructing and organizing buildings on
urban land.

The result of such complex processes have been different
typology patterns of buildings, which have developed
throughout history depending on the dominant social and
politicaltrends, ownershipstructuresandmannerofinvestment,
as well as on the building techniques and technologies.

From the aspect of potential energy restoration of the housing
stock, it is clearly about a complex structure that demands the
making of a complex methodological matrix, with the end
target being the creation of a relevant apparatus for assessing
and improving the energy performances of residential
buildings.

4.1. CLASSIFICATION OF URBAN LAND AND BUILDING
STOCK

By regulation, as well as by the current planning documents,
urban land in Serbia is classified into zones according to its
specific use, as well as to the potentials of organizing different
contents on the building plots. In that sense, a primary division
of urban land was carried out based on its main purpose,
according to which it can be used for the following functions:

54



* (CraHoBame

+  KomepuujanHe genatHoCTm
» [lpov3BoAHe fenaTtHoCTu

*  Ocrane HameHe

OBa OCHOBHa MocTaBka Ce [0AaTHO YCNOXHaBa MeLlaHeM
nprMapHVX 1 npatehmx dyHKUWja, Kafa, Kao pesynTat, HacTajy
00jeKT HamerbeHW CTaHoBakby Ca npaTtehnm  ycny>XKHUM,
TProBMHCKUM U ApyrMMm aenatHoctuMma. Ca Lpyre cTpaHe,
nojaBrbyjy ce objekTV KoL Kojux cTaMbeHa dyHKUMja Huje
npvMapHor kapakTepa, Beh ce HakaHAHO jaBfba 1 pa3Buja Kao
crneumdm4aH BMA CTaHOBaHa OPraHnM30BaHOr OKO MHMLMjaNHe
PyHKUMje KOMepUMjanHOr WM MNPOM3BOLHOM KapakTepa.
paheBMHCKO 3emsbuLLTe Ce Aa/bOM MOLENOM, a y cknagy
ca cneumduUyHUM HayvHOM Kopuwhersa 1 opraHuM3sauuje
nnaHnpaHKx caapkaja Ha napuenama, Knacudukyje Ha:

*  30He kyha 3a ooMop

*  30He CeoCKMX Hacesba

*  30He peTKMX Hacesba N MOPOLAUYHE rpafiHe

+ onwre cTaMbeHe 30He y HacerbMMa CpearbyX rycTiHa

*  MeLlOBUTE N MHAOYCTPW|CKE 30He

*  rpapcke ctambeHe 1 oniwTe 30He Behurx ryctuHa

*  30He PeKOHCTpyKLMje 1 0bHoBe

*  LeHTpanHe ypbaHe 30He 1 NOCIOBHE 30He

+ ocTtana nocebHa noapydja 1 nocebHe objekte

13 HaBefdeHWx KnacudmrKkaumja, eBUAEHTHO je aa ce objekTn
HaMereHW CTaHOBarby jaB/bajy Yy BWLLIE  PA3INYUTUX
nojaBHMX 0bnvKa M ypbaHWUCTUHKMX LenvHa, Te Ja Ce Kao
TakBM HE MOry jeAHO3HA4YHO pa3BpCTaTV 3a noTpebe oBor
npojekta. Y TOM CMUCHY je HEeOMXOAHO [AeTasbHO carnefatu
CBe KapaKTepUCTMYHe MojaBHe obnMke objekaTa-npocTopa
HaMer-eHWNX CTaHOBakbY, Y LUIby NMperno3HaBakba peneBaHTHIX
TWMOBA WM KOHa4yHOr opmMuparba TUnomorvje crambeHor
rpahesmHcKor hoHaa.

Mocnenry nonmuc n3 2002. rogvHe, pa3BpCTaBa YyKynaH
cTamMbeHn oHA Ha TpW rpyne U TO CTaHOBE 3a CTanHo
CTaHOBarbe, MOBPEMEHO CTaHOBake U CTaHOBE KOju ce
NCKIBYYMBO KOPWUCTE 3a obaBrbatkbe AenaTtHoCcTU. Y rpyny
CTaHOBa 3a CTaIHO CTaHOBarbe CBPCTAHW Cy HacCTakbeHu U
HeHacTakbeHW CTaHOBW KOjU Cy MOAEIbEHW Ha MPUBPEMEHO
HeHacCTakbeHe 1 HamyluTeHe. Y rpyny cTaHOBa 3a MOBPeEMeHO
CTaHOBarbe CBPCTaHW Cy CTaHOBW KOjW Ce KOpUCTe 3a OAMOP
1 pekpeaunjy 1 CTaHOBW KOjW Ce KOPUCTE Y BpeME CE30HCKMX
pafoBa y NOSbONPUBPELM.

Mpeamer nonuca OUAM Cy WHOMBUAYaNHW CTaHOBW, MNOL
KojuMa ce noppasymeBana rpafeBMHCKM noBe3aHa LenvHa,
Koja ce cacToju ofi jeaHe unu Buwe coba ca ofdroeapajyhum
noMoNHMM npocTopujaMa (Kyxurba, OCTaBa, npencobrbe,
KynaTuno, Hy>XHUK 1 C.) nunu 6e3 noMohHWx npoctopuja u

KOJa MMa Ma jeiaH U BULLe He3aBUCHKX yNasa.

Monuncom cy Takohe obpaheHn KomekTMBHM CTaHOBM, MOf
KojuMa ce nofpa3ymMeBa rpyna npocrtopuja koje 3a TpajHO

«  Dwelling

«  Commercial activities
» Industrial activities

*  Miscellaneous

This basic organization is additionally complicated by mixing
the primary and attendant functions i.e., when buildings are
erected for dwelling but with attendant services, commercial
and other activities. On the other hand, there are buildings
whose primary function is not dwelling, but this function
appears afterwards and this building develops as a specific
type of dwelling organized around the initial function of
a commercial or industrial character. With further division
based on its specific use and the organization of the planned
contents, urban land can be classified into:

» Holiday Zones

+  Zones of rural settlements

«  Zones of rare settlements and family buildings

«  General residential zones in median density areas

*  Mixed and industrial zones

« City housing and general zones of larger density

«  Zones of reconstruction and renovation

« Central urban areas and business districts

«  Other distinct areas and special buildings

From the listed classification, it is evident that the buildings
with the dwelling function appear in several different forms
and urban areas, so they cannot be classified uniformly for the
need of this Project. In that sense, it is necessary to analyze in
detail all the characteristic forms of building-space intended
for dwelling, in order to recognize the relevant types and the
final structuring of the typology of building stock.

The last Census in 2002, classifies the entire building stock
into three categories: apartments for permanent dwelling,
for temporary dwelling, and apartments used exclusively for
commercial use. In the category of apartments for permanent
dwelling, there are inhabited and uninhabited apartments that
are further divided into those that are temporarily uninhabited
and those that are abandoned. In the group of flats for
temporary dwelling are flats used for holidays and recreation,
and flats used during seasonal works in agriculture.

The subject of the Census were single-family apartments, a
connected building entity consisting of one or two rooms with
appropriate auxiliary spaces (rooms, pantry, hall, bathroom,
toilet etc.), or without the auxiliary spaces, and with one or
more independent entrances.

The Census dealt with collective apartments as well, which
implies a group of spaces for permanent dwelling used by
a bigger group of people. In this category are barracks for
accommodating workers, residential halls or centers for
accommodating specific groups (singles, students, persons
with special needs, socially endangered persons, pensioners
etc.), as well as other types of collective apartments. 28
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CTaHoBarbe kopuctk Beha rpyna nuua. Y OBy kaTeropujy
CBpCTaHW cy Oapake 3a CMewWTaj pafHvka, AOMOBU MK
LUEHTPU 33 CMeLTaj cneumdudHmx rpyna (camum, cryoeHTn,
nmua ca nocebHum noTtpebama, coumjanHO  yrpoxeHe
KaTeropuje, NMeH3MoHepUM WUTA.), Kao U OCTanu KONeKTUBHM
CTaHOBU. #°

ObyxsaheHo je ykynHo 2956516 craHoBa, of Yera 92.8%
(2743996) otnafa Ha CTaHOBe 3a CTaNHO CTaHOBarbe, LWTO Ca
npvnagajyhux 181206446 m2 npeacraB/ba MoTeHUMjanHo
BENMKM pecypc 3a nuTarba npefcrojeher eHeprerckor
yHanpehersa ctambeHor rpaheBuHcKor hoHaa.

3HavajaH pecypc y cmualy yHanpehersa, npefcraBmbajy U
NpVBPEMEHO HacTakbeHW CTaHOBM KOjW Yy YKYMHOj Macu
ydectByjy ca 9.37% (277229 ctaHoBa), Kao 1 CTaHOBW 3a
oaMop U pekpeauujy Ha koje otnafa 5.8% yKynHor doHaa
(172503 craHa).

Ha ocHOBY MPETXOLHOr MOXEMO 3aKiby4MTV Aa ce pafau o
3aucTa BEfIMKOM U CNOXEHOM CTaMbeHOM (PoHAy, Te Aa je
HeonxoAHa MaxksbMBa U MpeursHa knacudukaumja TUnosa
cTambeHunx objekata, Kako 01 CBM penieBaHTHWN NpeaCcTaBHULM
OWNV NOKPUBEHN.

4.2 .OPTAHM3AUWIA OBJEKATA HA MAPLENN

BaxehvM 3akOHOM W MI@HCKOM  AOKYMEHTaUMjoM  Cy
neduHncaHe  moryhHocT  opraHusaumje  rpaheBMHCKOR
3emsbMLLITa, OLHOCHO MOryhHOCTM UM3rpafre CTambeHmx
objekaTa, roe ce Ha CBakoj rpaheBMHCKO] Mapuenv Moxe
nnaHMpaTM M3rpadkba jedHor unu BuUlle objekTa nMpumapHe
HameHe 1 n3rpafkba NOMORHNX U Apyrix objekaTa y3 nocebHo
feduH1caHe ycnoBe 3a U3rpaghby.

M3rpagrba jemHor crambeHor objekta Ha napuenn y3
eBeHTyanHy wu3rpagky nomMohHMx 1 apyrux  objekata
npefcTaB/ba HajpacnpocTakbeHnjy Ha Teputopujn Cpbuje.
OBaj TVN M3rpafike 3a[pXao ce CBe [0 AaHac, U MoXe ce
BE3aTW 3a CTPYKTypy rpaheBMHCKMX napuena, kapaktep u
00VM MHBECTMPakba, Kao M 3a MoryRHOCTK pacnonararba w1
npomeTa rpaheBUHCKNM 3eMIBULLITEM.

Ha jenHoj rpahesuHckoj napueny moryhe je 3rpagmti 1 BuLle
cTaMbeHMx objekaTa Hajyellhe BULLIENOPOANYHOT TUMa 1 TO Y
BWIY HM30Ba M NamMena BULECNpaTHWUX objekaTa, CMeLUTEHNX
y cknony nocebHor ypbaHucriykor 6noka. OBakBM CliyyajeBu
KapakTepucanu cy nepuog nocse [pyror cBeTckor pata, kaga
cy 3a notpebe peanusaunje APYLUTBEHNX YCMepersa Y NpaBLyy
noseharba npoueHTa ypbaHM30BaHWX LUeHTapa, rpaheHn
cneumduYHM cTambeHr BIOKOBM HamerbeHW KONeKTUBHOM
CTaHOBarby. M3rpagrba OBakBWMX KoMMnekca AoCTUrna je
BpxyHau, y nepuomy 1965-1990, kafna je daBopu3oBaHa
KONeKTVBHa W ycMepeHa cTambeHa wu3rpagrba, Aa Ou ce
CNVYHa 1aeja MOHOBO akTyenv3oBana y nocnefkux gecetak
roAvHa ca W3rpagrOoM BEVKWUX CTaMOeHWX Kommnnekca y
BehvM rpafloBrMa 3emsbe.

By the Census, 2956516 apartments have been taken into
account, out of which 92.8% (2743996) are apartments for
permanent dwelling, which with 181206446 M2 presents a
potentially big resource for the issues regarding future energy
efficiency of the building stock.

A significant resource for improvement are also the temporary
dwellings, which in their overall bulk participate with 9.37%
(277229 apartments), as well as apartments for vacationing
and recreation that take up 5.8 % of the overall stock (172503
apartments).

Based on the above-mentioned, it can be concluded that it is
a large and complex building stock, therefore it is necessary
to have a careful and precise classification of the residential
building types, so all the relevant representations would be
covered.

4.2. ORGANIZATION OF BUILDINGS ON PLOTS

The existent planning documentation defines the potentials
of organizing urban land, i.e., the potentials of erecting
residential buildings, where on every urban building plot can
be planned the building of one or more buildings with primary
function and the construction of auxiliary and other buildings,
with specifically defined conditions of building.

The construction of a residential building on the building plot,
with potential construction of auxiliary and other buildings,
is the most widespread on the territory of Serbia. This type of
construction has been present until today, and can be linked
to the structure of urban plots, the character and volume of
investment, as well as to the potentials of management and
sales of urban land.

On one urban building plot, it is possible to build several
residential buildings; the most common is the multi-family
dwelling, in the form of rows and lamellas of multi-storey
buildings, placed within a special urban block. Such cases are
characteristic for the period after the Second World War, when
the needs for realizing the social objectives by increasing the
percentage of urbanized centers, dictated the construction of
specific residential blocks intended for collective dwelling. The
construction of such building complexes reached its peak in the
period 1965-1990, when collective and directed construction
of residential buildings was favored, only to have had a similar
idea realized in the last ten years with the construction of big
residential complexes in the major cities of the country.

In accordance with the regulation and the existent planning
documentation, the organization of buildings on a plot is in
direct correlation with the urban area in which is the building
plot, with the size of the plot in question, as well as with its
relation with the adjacent parcel and buildings. In that sense,
in accordance with the existent regulations, construction
buildings on a building plot can be organized as:
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Y cknagy ca  perynatvBomM 1 BaxehoM  nnaHckom
[OKyMeHTalUMjoM, opraHu3aumja objekata Ha napuenn je
y OMPeKTHOj Be3n ca ypOaHWCTMHKOM UENMHOM Yy KOjoj ce
napuena Hanasu, BeNM4MHOM MpefdMeTHe napuene, Kao W
OLHOCOM Ca CyceIHMM napLienama 1 objekTma. Y Tom cmmcny
y cknagy ca Baxehum nponucmma, rpaheBUHCKM 00jeKkTn Ha
napLenv Mory O1TV opraHv3oBaHu Kao:

«  CnobopHoctojehu 0bjekTn

«  ObjeKTU Y HEMPEKMHYTOM HK3Y

«  O0jeKTV y NPEKNHYTOM HU3Y

«  [MonyaTpunjymcku 0b6jektu

CnobopgHocrojehu objekTtn

O0jekT OBOI TWMa Cy MOCTaB/bEHW CNOOOAHO, CBAkKM Ha
3acebHOj MapLUenu 1 He rpaHmnye ca objekTMa Ha CycegHUM
napuenama Hv ca jenHoM CBojoM cTpaHoM. Kopucre ce 3a
CBe TUMOBe CTaMbeHe M3rpafhe, HWCKe 1 0bjekTe BMCOKe

CNPaTHOCTK, a Y 3aBMCHOCTW MeCTa rae Hacraly.

OBakaB TUN M3rpafarse objekata NpefcTaBiba Haj3acTynibeHuju
TMN rpafke Ha uenoj Teputopujn Cpbuje o0 AaHac, Kako
Yy pypanHUM mofpydjuma, Tako Uy ypbaHuUM rpamackum
uenvHama.

Y oBy rpyny objekaTa CBpCTaBajy ce MHAMBUAYyaNnHM 0bjekTM
HUCKe CMPaTHOCTM  HaMeHeHW MOPOLMYHOM  CTaHOBakby
(y pypanHum nogpydjuma y Buay AomahuHCTaBa a vy
rpagckvm LennHama y Buay kyha 1 Buna 3a ctaHoBarbe),
Ka0 W  KOMEeKTMBHW BULWECNPATHN 0OjeKTU  HaMEeHEeHM
BULLUENOPOAMYHOM CTaHOBakby, Hajdelhe npucyTHY y Behm
rpaacknm LEHTPUMA.

«  Self-standing buildings

+ Buildings in a Continuous Sequence
+ Buildings in a Broken Line

+  Semi-atrium buildings

Self-standing buildings

Buildings of this type are placed freely, each on a separate plot,
and they do not touch any of the buildings on the adjacent
plots. They are used for all types of residential construction,
low and high-rise buildings, depending on the location on
which they are being constructed.

Such a type of construction building has represented the most
common type of building on the entire territory of Serbia, until
the present, in rural areas, as well as in urban city areas.

In this category of buildings are low single buildings intended
for family dwelling (in rural areas as households, and in city
zones in the form of houses or villas for dwelling), as well as
collective high-rises intended for multi-family dwelling, most
common in bigger city centers.

Cnvika 4.1 CnobogHoctojehun objekaT — LemaTcka opraHu3almja Ha napuenm

M KapakKTepnCTn4HWN pernpeseHTn

Figure 4.1. Self-standing building — schematic organization on a plot and a

characteristic representative
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O06jeKkT Y HEMPEeKVHYTOM HU3Y

O0jeKTV OBOT TWMA Cy NOCTAaBIbEHM Ha 3aCe0HMM napuenama,
a ca cycegHMM napuenama v objekTrMa ce rpaHuye ca age
HacnpamHe cTpaHe, dopMupajyhn npu TomMe HenpekuHyTe
HM30Be objekata. OBakaB TWMN M3rpafHe objekaTta 3acTymnbeH
je y rpanckum 1 Behnm NpurpagcknM Hacerbnma, Ha Lenoj
Teputopnjn Cpbuje a Herosa M3rpagrba ofBMja ce 1 AaHac.
Y oBaj TMN CBpCTaBa Ce LWKMPOK Amjana3oH objekaTta, of
NHAMBMAYanHMX objekaTa Mane CrpaTHOCTU, HaMerbeHMX
MOPOAMYHOM CTaHOBatby, MPEKO KOMEKTMBHWUX oObjekaTta
HaMeHEHUX  BULIENOPOAUYHOM  CTaHOBakby  yMepeHe
cnpatHocT  (y rpafckvM  LennHama), [0  KONeKTUBHMX
objekata  HamerbeHMX  BULIENMOPOAMYHOM  CTAaHOBaHby

BMCOKE CMPATHOCTW Yy OKBMPY BEMKMX CTaMbeHnx Gnokosa,
nepwvos,

KapakTepnctm4H1M  3a nocneparHe obHoBe U

m3rpagme.

Buildings in a continuous sequence

Buildings of this type are placed on separate building plots; they
touch two opposite lines of the adjacent plots and buildings,
forming continuous sequences of buildings. This type of
building can be found in city and bigger suburban areas, on
the entire territory of Serbia, and its construction continues
even today. In this type a wider range can be classified, from
single low houses, intended for family dwelling, over medium-
storeyed collective buildings intended for multi-family dwelling
(in city areas), to collective high-rise buildings intended for
multi-family dwelling, characteristic of the postwar period of
renovation and construction.

Crnvika 4.2 CnobogHoctojehn objekaT — LiemaTcka opraHu3saumja Ha
napLenv 1 KapakTepuUCTUYHU penpe3eHTr

Figure 4.2. Self-standing building — schematic organization of plot
and characteristic representatives
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O06jeKkTN Yy NPeKMHYTOM HMU3Y

BapuvjaHTHM MoA TWUM NPETXOOHOr HEMPEeKMHYTOr  HK13a.
O0jeKTV OBOF TWMa Cy NOCTAaBIbEHM Ha 3aCeOHMM Napuenama,
a ca cyceHMM napuenama v objekTMa ce rpaHnye ca age
Oo4He HacnpaMHe cTpaHe, hopMupajyhn npu Tome HroBe
objekata. CneynhmU4HOCT OBOr TWMa MpenAcTaBibajy 0bjekTu
Ha KOj1Ma Ce HK3 NpeKMaa, OLHOCHO NOYMHbe HacTaBak HI3a.
OBM rpaHNYHW Cry4ajeBM MOpajy MMaTy nocebaH TpeTMmaH,
Oynyhu na cy objexktn cnobofHW ca Tpu CTpaHe, AOK Cy CMO Ca
jefHe NpucnorbeHu y3 cycefiHe objekTe.

MojaBHM 0bONMUM, TepuTopMja Ha KOjoj HacTajy, kao W
BPEeMeHCKI Neprog, 3a Koju ce Besyjy, UCTW Cy Kao 3a objekTe
HenpekMHyTOr HK3a.

Cnuika 4.3. OBjekTV y NPeKMHYTOM HI3y — NPOCTOPHa OpraHM3aLumja
Figure 4.3. Buildings in a broken line - spatial organization

MonyatpujyMckm objektn

OBaj TN objekaTta Be3yje ce Hajuelwhe 3a pypasiHe [enoBe, Kao
1 33 Matba NPUrpascka Hacerba, rae ce y OKBUpY NOPOANYHNX
rasfiMHCTaBa BPLUW OpraHu3auuja, rpynvcarbe 1 marpagrba
objekata OKO VHAMBUAYANHUX VNN 3ajeAHNHKNX ABOPULLTA,
HaMeHeHUX pa3BuMjatby MNPUBPELHWUX, EKOHOMCKMX, Wan
ApYyrvx AenaTHocTu.

MpenctaBHALM OBOr TWMa Cy YrNaBHOM OOjeKTU HuMcKe
CNPaTHOCTV HaMEHEHW MOPOANYHOM CTaHOBakHbY.

Crnvika 4.4 MonyaTpujyMcKm 06jekT — MpOoCTopHa opraHm13aumja
Figure 4.4. Semi-atrium buildings — spatial organization

Buildings in a Broken Line

A variant of the sub-type of the above-mentioned building in
a continuous sequence. The buildings of this type are placed
on separate building plots, and they touch the adjacent plots
and buildings by two opposite sidelines, forming sequences of
buildings. What is characteristic of this type are the buildings
where the sequence is broken, i.e., where the sequence
continues. These borderline cases must be treated in a special
way, considering that these buildings are self-standing on
three sides, while with one line they are touching the adjacent
buildings.

The forms, territories in which they appear, as well as the time
period they are linked to, are the same as for the buildings in a
continuous sequence.

Semi-atrium buildings

This type of building is most commonly linked to rural areas, as
well asto smaller suburban settlements, where within the family
households there is organization, grouping and construction
building around single or common vyards, intended for the
development of industrial, economic and other activities.

The representatives of this type are mainly low-storeyed
buildings intended for family dwelling.
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4.3. OBJEKTV HAMEHEH CTAHOBARY

O0jeKkTV HaMerbeHWN CTaHOBakby Ce MocebHO TpetTmnpajy Kpos
3aKOHCKe Mponuce, Te ce y ckfafly ca TUM MOry jaBuUTh y
hopMu NopoanHHKX objekaTa, HaMeHeHNX CTaHOBakby jefiHe
WK BUMLLE MOPOAMLA Y OKBMPY WCTOr reHepaLmjckor Hu13a,
OLIHOCHO BULLEMOPOAUNYHMX ODjekaTa HaMeHEHNX CTaHOBaHby
BULLE PA3NMYNTUX NOPOAMLIA YHYTap jeaHor objekTa. Mpu Tom
Ce Nnog, NojMOM MOPOANYHOT U BMLIEMOPOANYHON CTaHOBakba
nogpasymeBa crneuyndudHa  knacudukaumja  ctambeHnx
objekaTa npemMa opraHv3aumjv, nonoxajy v mehyogHocnma,
Kao 1 ykyrnHoMm 6pojy Moryhux ctamOeHux jegmHuLa yHyTap
FoUX.

OcuM npuvMapHe HameHe, Yy OKBMPY 30Ha HaMerbeHVX 3a
n3rpaarby objekata ctambeHe HameHe, Moryha je Aarba
M3rpagrba MOPOAMYHMX U BULWENOPOANYHUX CTaMOeHMX
objekaTa ca LOMYHCKMM [enaTHOCTMMa Koje cy Hajyewwhe y
(YHKLMj1 0DjekTa y KOME Cy CMeLLTEHE.

[MopoanyHO CTaHOBaHEe

MojaM NOPOAMYHOr CTaHOBakba OLHOCK Ce Ha objekTe Koju
y CBOM CacTaBy WMMmajy Hajuyewhe jeqHy, a HajBuLle YeTUpu
He3aBMCHe CTambeHe jeoMHWLE, CMeLITeHe Y  OKBUPY
jeanHcTBeHOr rabapuTta objekta. OBO NofpasymeBa U3rpaftsy
jeaHor ctambeHor objekta Ha 3acebHOj mapuenu, y 4umjem
rabapuTy ce Hanase cBe HeonxofHe cCTambeHe K nomohHe
npoctopuje (oCTaBe 3a xpaHy, OrpeB, KOTNapHULLE, rapaxe
n op.). OBM 0BjeKTM HaMerbeHM Cy 3a CMeLlTaj nopoamua
NCTOr reHepaumjckor Hm3a (Hajuewhn cnydaj) v 1o y Buay
MHAMBMAYaNnHMX objekata y KojuMa je CMellTeHa jefHa
nopoavua, anu v ABOJHMX W BUedenHMx objekata, kapa
Ce NpOCTOM MOLENOM jefHOr objekTa Mo XOPWU3OHTanu U
BepTMKanM opMupajy HeslaBuCHe cTamMbeHe jeamHuue
(MakcumanHo [0 4etmpun ctambeHe jeanHULE) HaMerbeHe
cMelwTajy BuLwe nopoaumua. O6jekTi cy Haj4elwhe NnocTaBrbaHu
kao cnobopHoctojehr Ha napuenu, anu 'y Gopmu HM30Ba
objekata  (HEMPEeKWHYTW, NPEKUHYTU,  MONyaTPUjyMCKM).
MpwcTyn cTamBeHnM jefvHMLAMa y TOM Cly4ajy Moxe OuTm
OpraHV3oBaH Kao He3aBWCaH, OAHOCHO MOCPEAHO MNpPeKo
3ajefHVYKOT NpefnpocTopa yHyTap objekTa.

MopoAnYHM CTamMbBeHM 00jekTI ce MpeTexXHO rpaae Kao HUCKK
00jekTV Npr3eMHe CNpPaTHOCTM UK 00jeKT Marne CrnpaTHOCTU
MN+1+Mk po M+2+M1k, a y 3aBUCHOCTN Of, CNELUDUYHNX
ycrnoBa M npaBuna rpahewa Ha nokaumju. OBakaB TwUM
objekaTta 3acTyrnsbeH je Ha Lenoj Teputopuju Cpbuje, a Herosa

M3rpafiba ofiBuja ce 1 JaHac.

MocebaH 0BANK MOPOAMHHOr CTaHOBaHba YMHE MOPOLMHHM
CTamOeHO-NoCNoBHN 06jekTH, KOL, KOjUX Cy OCUM MpeTexHe
cTambeHe HamMeHe, OPraHW30BaHW W LOMYHCKWM cafpkaju
NOCAOBHOM MMM MPOM3BOAHOr KapakTepa M To Hajdelwhe y
npvseMHUM denosrMa objekaTa. HaBedeHe genaTHoOCTU cy
Hajuelwhe y dyHKLMW 0bGjekTa y KOMe Cy CMeLUTeHe.

4.3. BUILDINGS INTENDED FOR DWELLING

Buildings intended for dwelling are specially treated by
regulations, so in accordance with this, they can appear in the
form of family housing, intended for the dwelling of one or
two families within the same generation line, i.e., multi-family
buildings intended for the dwelling of several different families
within one building. Thereby, the term family and multi-family
dwelling implies a specific classification of residential buildings
according to organization, position, and interrelations, as well
as to the overall number of potential residential units within
themselves.

Apart from the primary function, within the zones intended for
the construction of residential buildings, further construction
of family and multi-family buildings is possible, with additional
activities that are most often in the function of the building in
which they are placed.

Family Dwellings

The term family dwelling refers to the buildings that in their
composition have mostly one, and at most four independent
residential units, placed within a singular building. This means
the construction of one residential building on a separate
building plot, whose dimensions include all the necessary
dwelling and auxiliary spaces (food pantries, fuel stores,
boiler rooms, garages etc.) These buildings are intended for
accommodating families belonging to the same generation
line (the most common case), in the form of a single-family
dwelling; semi-detached or multi-unit family dwelling,
obtained by a simple horizontal and vertical division of one
building, independent dwelling units are formed (up to
four dwelling units maximum) intended for housing several
families.

The buildings are most commonly placed as self-standing on
the building plot, but also in the form of sequences of buildings
(continuous, broken, semi-atrium). The approach to the
residential units in that case can be organized as independent,
i.e., indirectly through the common antechamber inside the
building.

Family dwellings are mainly built as downstreet buildings
at ground-floor level or lower-storey buildings GF+1+A
to GF+2+A, and dependant of the specific conditions and
building rules on location. This type of building is present on
the entire territory of Serbia, and it is being constructed even
today.

A special form of family dwelling are family residential-office
buildings, which apart from their predominant dwelling
function also have an additional content of a business and
industrial character, and this is mostly in the groundfloor part
of the building. The above-mentioned activities serve the
function of the building, in which they are placed.
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Cnvka 4.5. MopoanyHm 0bjekT — NpocTopHa opraHusauumja: 1) cnobogHoctojehu, 2) y HM3y, 3) aBojHM 0bjekTn, 4)

BULLIEENHIN 0BjeKTH

Figure 4.5. Family dwellings — spatial organization : 1) self-standing, 2) in a sequence, 3) semi-detached house , 4)

multi-unit family dwelling

3anoTpebe pafa, 0bjeKkTV HamMmerseHW MOPOAVYHOM CTaHOBakFbY

03HayeHu cy ca ,M10”, a y cknafly ca nojaBHUM 0BMKOM Ha

napuenu aarbe cy pa3BpcraHu Ha cnefehe Tvnose:

« [O1 - nopoanyHu objekar, cnobogHoctojehu Ha
napuenmu

«  MO2 - nopoanyHu objekat y okBMpY HM3a objekaTa

+ 103 - ABOjHU NopoAnYHM 0bjekaT (ca ABe He3aBUCHe
cTamMbeHe jeaunHMLE)

« 104 - BULWeOenHN NopoanHHM 0bjekaT (ca MakCcUManHo
4eTUPK He3aBUCHE CTaMbeHe jeanHILE)

BuilenopoamnyHo craHoBakbe

lNojaM BULWENOPOAMYHOT CTaHOBaH-a OAHOCK Ce Ha 0bjekTe Koju
y CBOM CacTaBy MMajy BULLIE Of YeTUPY He3aBK1CHe CTaMbeHe
jeAnHULEe, HaMerbeHe 3a CMellTaj 3acebHUX MOPOAMYHIX
pomahvHcTaBa, Koja Cy CMeluTeHa y OKBMPY jeAMHCTBEHOr
rabaputa objekta. OBO noppasymeBa M3rpafhy objekaTa
Y YnjuM rabapuTiMa ce Hanale CBe HeomnxofdHe cTaMbeHe U1
nomMohHe npoctopuje Koje 0OjeKTV OBakBe HameHe Tpeba
[a cagpxe y cknafy ca Baxehum nponuncuma (3ajenHudke
rapaxe, CTaHapcke ocTaBe, MOMONhHe NpocTopuje, NoACTaHULe
rpejarba, KOTNAPHKMLE, OCTaBe 3a eHepreHTe, Apyre TeXHUYKe
npocropuje 1 cn.).

Mpwctyn cramMbeHVM jeouHMLAMa Ce OoCTBapyje MOCPEAHO
NPeKo 3ajeAHUYKNX OTBOPEHWX WA 3aTBOPEHMX MOBPLUMHA-
KOMYHWMKalMja CMeLUTEHNX YHyTap objekTa.

For the requirements of this work, the family dwellings are

denoted ,FD", and in accordance with the forms on the building

plots, they are further classified into the following types:

«  FD1 - family dwelling, self-standing on the building plot

«  FD2 - family dwelling within a sequence of houses

*  FD3 - semi-detached family house (with two
independent residential units)

* FD4 — multi-unit family dwelling (with up to four
independent dwelling units.)

Multi-family dwelling

The term multi-family dwelling refers to the buildings that
have more than four independent residential units, intended
for housing separate family households, which are placed
within a singular building. This means the construction of
buildings in which there are all the necessary residential and
auxiliary rooms, which buildings with these functions should
contain according to the current regulations (common garage,
pantries for tenants, auxiliary spaces, substation, boiler rooms,
fuel storage, other technical spaces etc.).

The entrance to the dwelling units is through common open or
closed surfaces-communications inside the building.
Multi-family dwellings can be constructed as single self-
standing buildings on a separate building plot within the urban
blocks characteristic for city areas.
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BuwenopoanyHn  objektv  Mory 6wt rpaheHn  kao
NHAMBMAYanHN cnobopHoctojeh  objekT Ha  3acebHoj
napuenv, WM y Buay namena M HM30Ba objekata Ha
3ajeAHMNYKOj rpaheBnHCKO] NapLUen y okBUpy ypbaHucTndkor
Gnoka KapakTepuCTUYHOT 3a rpajcka noapy.yja.

BuwenopoamyHu ctambeHn objekTi ce MpeTexxHo rpage kao
BUMLLUECNPATHN 00jeKTH, MoYeB of, CNPaTHOCTM [1+2 na HaBuLe,
a'y 3aBUCHOCTM 0o, CneumnUYHNX yCI1oBa U NpaBuna rpaherba

Ha JTOKaunjun.

MocebaH Cnyyaj y CMUCIY OBOr [OKYMeHTa NpeacTaBrbajy
006jeKkTn BUCOKEe CNPATHOCTW KOJ, KOj1X CNpaTHOCT npenasu 10
1 BULLE Haf3eMHux eTaxa. lNpema nonucy n3 2002 roguHe,
ofL yKynHO 2743996 craMbeHMX jeaMHNLA HaMerseHUX
CTanHoOM CTaHoBarby Ha Teputopujn Cpbuje, 23138 jeamHuua
je Brno opraHV30BaHO y BUCOKMM ODjeKTVMMa M3Ha[, Aecetor
cnparta. (0.84 %). Oaj noaatak ykasyje fa ce pafm 0 BeNMKOM
Opojy BMCcOokMx objekaTa ( oko 4600 objekata), Koju CBOjUM
NPOCTOPHO (DU3MNHKMM KapaKTepUCTMKama 3axTeBajy nocebaH
NPUCTYN 1 TPETMaH.

BuiienopoanyHu  00jekT  3acTyrm/beHM Cy YrMaBHOM Y
rPafiCKMM 1 MEeCTUMUYHO y BeRM Npurpafckim Hacerbnma
Ha uenoj Teputopujn Cpbuje, a HIXoBa M3rpafHba ofBMja ce
1 faHac.

MocebaH 0BNNK BULENOPOANYHOT CTaHOBaHa YHe CTaMBeHo-
NOCNOBHM 00jeKTM, KOA, KOjUX Cy OCMM MpeTexHe cTambeHe
HaMeHe, OpraHVM30BaHW W [OMYHCKWM Cafpyaju MOCIOoBHON
MW NPOU3BOAHON KapakTepa 1 To Hajdewhe y npuseMHUM
[lenoBMMa objekara.

3a paree notpebe paga, 1 hopMmparba TUnonoruje crambeHor

rpaheBuHcKor hoHAa, 00jeKTV HaMereHN BULLEMOPOLNYHOM

CTaHOBarby Cy O3HadveHu ca ,BO”, a y cknagy ca nojaBHVM

0o0NMKOM Ha napuenu fparbe Cy pa3BpCTaHu Ha cnefehe

TMNOBE!

*  BO1 - BuwenopoamnyHu objekar, cnobogHoctojehm Ha
napuenu

+  BO2 - BuwenopoanyHu objekat y okBMpY HM3a objekaTta

+  BO3 - BuwenopoanyHu objekat Bennke CNpaTHOCTH,
cnobopHocTojehn Ha napuenu

Multi-family dwellings are often constructed as high-rises,
starting from groundfloor+2 and higher, depending on the
specific conditions and building regulations on location.

A special case in this document presents the high-rises that
have 10+floors. According to the Census of 2002, out of
2743996 residential units for permanent dwelling on the
territory of Serbia, 23138 units were organized in high-rises
over 10 floors. (0.84 %). This piece of data demonstrates
the existence of a big number of high-rises (around 4600
buildings), which demand special approach and treatment
because of their physical characteristics.

Multi-family dwellings are present mainly in city areas and are
scattered in bigger suburban settlements throughout Serbia,
and they are being constructed until the present day.

A special form of multi-family dwelling are the residential-
business buildings, which apart from their predominantly
residential function also have additional business or industrial
facilities, and often they are on the groundfloors of the
buildings.

For further demands of this work, and for the sake of structuring

a typology of the residential building stock, the buildings

intended for multi-family dwelling are denoted ,MFD", and

in accordance with their form on the building plot they are

further classified into the following types:

* MFD1 = multi-family dwelling, self-standing on a building
plot

« MFD2 — multi-family dwelling within a sequence of
buildings

« MFD3 — multi-family highrise dwelling, self-standing on
the building plot
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parcela

3)

Cnwika 4.6. BuluenopofmnyHu 0bjektn — npocTopHa opraHmsaumja: 1) cnobogrocrojehn objektv , 2) objektny
HW30BMMa rpafackux 6nokosa, 3) cnobogHocTojehn 0bjekTr BMCOKe CNpaTHOCTM
Figure 6. Multi-family dwellings — spatial organization : 1) self-standing building , 2)buildings in sequences of urban

apartment blocks, 3) self-standing high-rise
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5. KOHCTPYKTMBHW CKAOM N TEXHWUKE MPALMSE Y
CTAMBEHOJ APXUTEKTYPW CPBUJE

JeduHucarbe KOHCTPYKTUBHOT cKrona noctojefhrx crambeHmx
objekaTa Kao W TexHWKa rpafre nokasatesb je MoryhHocTu
MHTEPBEHKCakba y NOCTYMLMMa eHepreTcke 0OHOBE.

Y Tabenn 5.1 pat je npernef KOHCTPYKTUBHWUX CKIOMoBa U
TeXHWKa rpagre cTamMbeHux objekaTa Koju Cy pa3BpCTaHu
y KaTeropuvje MOPOLAMNYHOr 1 BULLENOPOLVNYHOM CTaHOBaHba,
a npemMa rogMHamMa marpagree. MpukasaHe cy v npenomMHe
rogMHe Kaga Cy [OOHOLWIEHW WM MerbaHu Mpomnmncu o
TEPMUYKO] 3aLlWTUTK objekaTa LUTO Yy 3HayajHoj Mepu ogpehyje
MaTepujanmnsaumjy objekata.

KoHCTpykTVBHK ckiion objekata AeduHUCaH je nomenom Ha
MaCUBHe 1 CKeneTHe KOHCTpyKUmje. KoMOuHaumMja MacMBHOT 1
CKeneTHOr CkJloMa Hyje pa3maTtpaHa MoLuTo je NpyMeHbrBaHa
y Mahb0j Mepu.

Pa3BpcTaBatbe CTaMbeHMx objekata npema T1ny KOHCTpyKLMje
CNOXEHO je YTONMKO LITO NOCToje CyLITUHCKE pasfvike uamehy
cTape rpaficke 1N Ceocke apXUTEKTYpe, Kao U apxuTekType y
nojeanHuM obnactma Cpbuje. Y ncto Bpeme rpahere cy kyhe
ofl Haboja y BojsoanHu (MacvBHM cknon) 1 GoHapyyape y
ueHTpanHoj Cpbuju (ckenetHn cknon). MprmMeHa mMatepwjana
3a n3pady objekaTta NPeBaCcXO[HO je 3aBMCUIa Off NPUCYCTBa
CUPOBMHe Ha ofpeheHnm noapyyjuma Cpbuje. Y BojsoamHu,
Koja obwnyje KBanWUTETHOM WIOBA4YOM, 3MOOBWU Ce rpage
of Haboja, hepnuya, a kacHuje og oneke Mnv OrokoBa.
Y ueHTpanHo] u jyxHoj Cpbuju npeoBnahyjy ob6jekTn
CKeneTHe KOHCTpyKUMje n3paheHe of ApBeTa ca pasinymTnM
ncnyHama.

MacuBHM 31AaHN CKNOM KapakTepUCTUYaH je 3a nopodmyHe
objekTe 1 TakaB NpuHLMN rpaherba 3ap>Kao ce A0 AaHallHb X
daHa. M3y3eTak 4nHe ctape boHapy4He kyhe koje cy rpahene
y CKEeneTHOM CUCTEMY M Marbl OpOj CaBpeMeHMX CKeneTHUX
cTamMbeHux objekaTta. BuienopoamnyHm objexkTv 40 3aBpLUeTKa
[Lpyror ceetckor pata rpaheHn cy, y Hajgehem 6pojy, y
MaCVBHOM 31aHOM KOHCTPYKTMBHOM CK/oMy Aa 01 KacHuje,
ceflaMeCceTVX M oCaMaEeCeTUX rofAMHa NPOLUOr BeKa, CKeNETHM
apMUPaHO-OETOHCKN CUCTEM  MPeOBMafjao Yy CTaMOeHo]
KONeKTVBHO] M3rpaftu. Kpajem npolunor Beka [Ap>KaBHe
MHCTUTYLUMje npectajy fa Oyay WHBECTULMOHM HOCKMOLM
cTamMbeHe M3rpafkbe LWTO KAao MOCieduuly Mma mnpecrtaHak
MacoBHE M3rpaarbe U CMakbeH Opoj m3rpaheHux objekaTta.
HOBW UHBECTUTOPN YNaxy Yy Matbe 0bjekTe BULLENOPOANYHOT
TMna koju omoryhasajy OpXu NpomeT MaTepujanHmMx
cpenctaea, Tpyaehu ce npu ToM Aa LieHa nsrpagrse dbyae Wwio
je Moryhe HWxa, Bpflo 4ecTo Mo LeHy Keanuteta. Y TakBUM
YCIIOBMMa MacVBHWU 3UAaHU KOHCTPYKTMBHMW CKJIOM MOHOBO
npoHanasy CBoje MecCTo Yy akTyenHoj CTaMbeHoj M3rpagrbu
N MpUMerbyje Ce PaBHOMPABHO Ca CKENETHUM apMUpaHo-
OETOHCKMM CUCTEMOM.

5. CONSTRUCTION STRUCTURE AND BUILDING TECHNIQUES
IN SERBIA'S BUILDING STOCK

The definition of the construction structure of the existing
residential buildings, as well as the building technique
demonstrates the potential interventions in the energy
restoration procedures.

In table 5.1, an overview is given of the constructive
structures and building techniques of residential buildings
that were classified into the categories of family and multi-
family dwellings, according to building age. The crucial years
are given as well, when regulations regarding the thermal
insulation of buildings were adopted and amended, which
greatly determines whether a building will be materialized.

The construction structure of buildings is defined by its division
into massive and skeletal constructions. The combination of
massive and skeletal structures was not analyzed, because it is
not so often applied.

Classifying residential buildings according to construction
type is complex, because there are fundamental differences
between the old urban and rural architecture, as well as
between the architecture in certain regions of Serbia. At
the same time, houses made of soil-cement were built in
Vojvodina (massive structure), and post and petrail houses in
Central Serbia (skeletal structure). The material used primarily
depended on the presence of raw materials in certain regions
of Serbia. In Vojvodina, which is abundant with quality mild
clay, the walls were built from soil-cement, cob, and later from
bricks or blocks. In Central and southern Serbia, buildings
of a skeletal construction predominate, made of wood with
different infillings.

Massive structures are characteristic for family buildings and
such a principle of building has remained until today. The
exceptions are post and petrail houses built by using a skeletal
system, and a smaller number of contemporary skeletal
residential buildings. Multi-family buildings until the Second
World War were mainly built with a massive construction
structure, only later, in the seventies and eighties did the
skeletal reinforced concrete system began to be dominant in
collective residential building. Government institutions stopped
being the leading investors in residential building at the end of
the last century, which resulted in the termination of massive
construction and a reduced number of erected buildings. New
investors invest into smaller apartment buildings of the multi-
family type, which allow a faster circulation of finances, at the
same time trying to keep the building costs as low as possible,
very often at the expense of their quality. In such conditions,
massive construction structures are regaining their place in the
current residential building, and it is equally used together with
the skeletal reinforced-concrete system.
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TexHMKa rpafkbe pa3BpcCTaHa je Ha: objekTe M3BefeHe Ha
nnuy  Mecta, nonynpedabpurkoBaHe 1 npedabpukoBaHe.
MpumeHa nonynpecdabpukoBaHor nnn npedabprkoBaHor
cicteMa  rpaherba  KapakTepucTM4Ha je 33 nepuon Of,
lesfeceTx rofMHa nNpoWmor Beka A0 AeBedeceTyX.
Monynpedabpuikalyja ce jaerba y ABa obnvka: Hajdelwhe kao
npecdabpvikaLmja NpPYMapHOr KOHCTPYKTMBHOT CKona, Wian
npedabpvikaLmja hacagHor oMoTaya AOK Cy OCTanu efemMeHTH
M3BeeHN Ha 1Ly MecTa. MocnepaTHn pa3Boj 1 emorpadcka
KpeTakba ycioBMAM cy noBehaHy Tpaxiby cTtambeHor
npocTopa y rpafcknum LeHTprMa, LWTO je YCIoBMIo notpedy
3a OpXXOM 1 edrKkacHMjOM rpagHomM objekaTta. [lotafallbum
TPaLVLMOHANHN MOLEN rPafikhe HWje Morao fia OLroBOpPK Ha
HOBe 3axTeBe CTambeHor TpxuwTa. CUCTEMU WHLYCTpWjCKe
npou3BofHe cTaHoBa y Cpbujn noyvenu cy Aa ce npumMersyjy
penaTuBHO KacHO y OfHOCY Ha Apyre EBponcke 3emibe, Tek
KpajeM Lle3feceTux rofMHa npownor Beka. Mpsu fomahn
MOHTaXHN cuctem UMC npumerseH je 1957. roguHe 1
3aCHMBAO Ce Ha NPUHLMNY npedabpuikaumje npegHanperHyre
CKeneTHe KOHCTpyKUmje. MHora ctambeHa Hacerba y Cpbujn
n3rpaheHa cy y OBOM cucTemy.

Kpaj oBageceTtor Beka 00enexuo je 3HadajHo MarbW Opoj
n3rpaheHrx crambeHux objekata LWITO je MPOYy3pPOKOBaHO
ONWITUM [PYLUTBEHUM W EKOHOMCKMM CTarbem, anu U
NpOMEHOM Mofena WHBecTMparba Yy rpaheBnHapcTBO.
[lp>kaBHe WHCTUTYUMje npecTajy ga Oyany WHBeCTUTOopW Y
CTaHOrpaAarby, HOBM MOAENN WMHBECTMPaHba jol YyBeK HMICY
OPOPMIbEHN LITO je Pe3ynTMpano cMarbeHnM Opojem
marpaheHnx objekata. 3axTeBM npedabpukoBaHNX CUCTEMA
3a C/IOKEHOM MexaHW3auujoM, BenuKMM cepujama fa owu
UM NCNNaTMBK, y HOBOHACTANIMM YCNIOBMMa rybe cMmncao u

TPaANUMOHaNHM Moen rpafdHe noHOBO MOCTaje akTyesaH.

Y 1abenn 5.2 npuvkasaHu cy noaaun o BpeMeHy U3rpafrbe
CTaHOBa 1 Opojy CTaHOBa KOjX Ce Hafasle y 3rpagama of
TBpAOr MaTtepujana. MpukasaHu cy OpojyaHM nogaum 3a
umtaBy Cpbujy 1 opgojeHo nogaum 3a LleHtpanHy CpOujy
n BojsoavHy pobujeHn m3 nonvca 2002. rogvHe, a 6e3
Kocoa 1 MeToxuje. Mogaum o Opojy ctaHoBa y 3rpagama of
TBPOOr MaTepujana [oOWjeHn Cy Ha OCHOBY M3jalliHbaBarba
CTaHapa O MaTepujafly CrOSbHWUX 3MOOBa 3rpafa roe cy y
TBpAE MaTtepumjane ybpojaHu: uurna, kameH, OeToH, obna
rpaha v opyrn caBpemMeHu rpaheBUMHCKM MaTepujann a y
cnabe matepujane yopojaHu cy: Haboj, hepnnd, nnetep, Aacka
1C. Ha OCHOBY OBMX MofaTaka MOXeMO carnefatin KBanuTet
n ctapoct nocrtojeher crtambeHor ¢oHAa Ha HUMBOY 4YMTaBe
Cpbuje kao 1 HeHnx genosa. AHanm3oM bpojHaHmnx nopaTtaka
0 roAMHaMa W3rpafkbe CTaHOBa MOXEMO 3aKiby4uTh [a
H1X0B OpOj NporpecrBHo pacte Ao 1980. rogmHe npoLusor
Beka. Y cnepehoj felerujn Genexin ce nag 6poja nsrpahexHnx
CTaHOBa, aNu je OH jolW YBeK jako BMCOK, OOK Yy HapedHoj
neueHnjin 1990.-2000. 6poj narpaheHnx objekarta je 3Ha4ajHO
CMakbeH 1 M3jefiHa4aBa ce ca neproaoM npe [pyror cBeTckor
pata. Mogaum o kBanuTeTy yrpaheHor Matepujana y acafHe
310Be yKa3dyjy M Ha MPUYMEHEHM KOHCTPYKTWMBHM CKOM.

Building techniques are classified into: on-the-spot built
buildings, semi-prefabricated and fabricated buildings. The
use of semi-prefabricated or fabricated systems of building is
characteristic of the period from the sixties to the nineties of the
last century. Semifabrication appears in two forms: mostly as a
prefabricated primary construction structure, or a prefabricated
facade cladding, while the other elements are built on spot.
The postwar development and the demographic trends have
conditioned a greater demand for residential spaces in urban
centers, which created the need for faster and more efficient
building. The previous traditional model of building could not
satisfy all the new demands of the housing market. Systems
of industrial production of apartments in Serbia started being
applied relatively late compared with the other European
countries, only by the end of the sixties of the last century.
The first domestic prefabricated system IMS was used in 1957
and it was based on the system of prefabricating prestressed
skeletal constructions. Many residential settlements in Serbia
were constructed using this system.

The end of the XX century marked a greatly reduced number
of constructed residential buildings, which was the result of
the general social and economic situation, but also the result
of a change in the model of investing into the construction
industry. Public institutions stopped investing into residential
construction, while new models of investment were not
yet formed which resulted in a reduced number of erected
buildings. The demands of prefabricated systems for complex
plant and equipment, and big series in order for them to be
cost-effective, in the newly formed circumstances did not make
any sense and the traditional model of construction regained
popularity.

In Table 2 the data are given regarding the building age and
the number of apartments that are in buildings from hard
materials. Numerical data are given for the entire Serbia and
separate data for Central Serbia and Vojvodina, collected in the
Census of 2002 and without Kosovo and Metohija. The data
regarding the number of flats in buildings of hard materials
were collected based on the tenants statements on the building
materials used for the external walls of the buildings, where
in hard materials they have included brick, stone, concrete,
round timber, and other modern building materials, while in
weak materials they have listed, soil-cement, cob, wattle dam,
boards etc. Based on these data, we can realize the quality and
building age of the existing building stock on the level of the
entire Serbia, as well as its parts. By analyzing the numerical
data regarding the years of apartment construction, it can
be concluded that their number was progressively growing
until 1980. In the following decade, a decline in the number
of constructed apartments can be noticed, even though the
number is still relatively high; while in the decade 1990-2000,
it plummeted and it equals the number of apartments before
the Second World War. The quality of the building material
used in the facade walls shows which construction structure
was applied. By the end of the First World War, apartments in
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[lo 3aBpletka Mpeor CBeTckor paTta CTaHOBW Yy objekTMa
o[, YBPCTOr MaTepujana YMHWAN Cy camo jefHy TpehurHy of
yKynHor 6poja wTo yka3yje fa je npeosnahrBana rpaarba of,
Haboja (y BojgoamHu) n 6oHapyk y LleHTpanHoj Cpbuju. [o
3aBpLueTka [pyror ceetckor parta 6poj objekata of, YBpcTor
matepujanay LieHTpanHoj Cpbujmn ce nosehasa v YMHW BERKHY,
LOK Y BojBofMHM 1 farse npeosnahyje rpagrba ,HeconnuaHnm”
MaTepujanomM (66% ykynHor BGpoja CTaHoBa). [JoHoLeHeMm
oanyke: ,0 TEXHUYKMM W APYrMM yCSIOBMMa MPOjeKTOBarba
1 3rpagme rpaheBMHCKMX objekata Ha nompydyjy rpaga” u3
1957. roguHe yBefeHa je 3abpaHa Ha 3uparbe HabojeM n
hepnuyom Ha noapyyjy rpaga, WTo je npeacTaBbasno noyetak
MNaHCKOr 3aTMparba apxXMTeKType of, HerneyeHe 3emsbe. Y
CeocknM noapydjMa BojpogmHe oOBakaB CUCTEM rpafrbe
33[,p>Kao Ce joLL Heko BpeMe, fia bu nocTeneHo ycTynao Mecto
31AaHVM KOHCTPYKLMjaMa Of, onekapcKux Npor3Boaa.

5.1. ONPEMJbEHOCT CTAHOBA Y CPE/IN
NHCTANAUMIAMA

OnpemsbeHOCT  CTaHOBa  WHCTanauujama  Mpencrasrba
nokasaTesb kBanuTeTa cTambeHor OHAa Kao W OCTBapeHor
H1BOa KOMOpa.

Y Tabenu 5.3 npukasaHu cy CTaTUCTUHKM nofdaum fobujeHun
nonncom craHoBHMWTBa y Cpbuju (6e3 KocoBa 1 MeToxuje)
2002. roaovHe. OGpaheHe cy WHCTanauwje: BOAOBOAA,
KaHanusaumje, enekTpuyHe CTpyje, LEHTPaNHOr eTaxHor
rpejakba v racoBofa. NpurkasaHn cy nogaum 3a ymtasy Cpoujy
1 pa3aBojeHo 3a ueHTpanHy Cpbujy n BojsoamHy.

Op ykynHor 6poja ctaHoBa y Cpbuju 72% npuKIbyYeHo je
Ha jaBHM BopoBOL, 16% MMa nokanHu cucteM cHabpeBatba
(xmppodop ncn.), a octanux 12% YwHe CTaHOBM KOjU MMajy
CnpoBefieHe MHCTanaumje anmn y TpeHyTKy nomnvca H1cy ounu
NPUKIbYYEHM HW Ha jedlaH BWI BOAOBOLAHOI MPUKIbydka W
CTaHOBK 6e3 BOJOBOAHMX MHCTanaumja. AHanM3oM nofataka
3a LeHtpanHy Cpbujy (koja 4vHW 73% crambeHor (oHaa
Cpbuje) nobujamo Aa je 67% cTaHOBa MPUKIbYYEHO Ha
jaBHM BOOOBO[, [OK je Taj 6poj y BojsoanHu (koja unHm 27%
yKynHor cramberor ¢oHga Cpbuje) Taj 6poj 3HATHO BULLM-
87%. Ha nokanHu cuctem cHabaesarba BoAoM Y LieHTpanHoj
Cpbuijn je npukrbydeHo 17% craHoBa a y BojsoauHu 7%.
MpoueHTyanHo Behn 6poj craHoBa Yy LleHTpanHo] Cpbuju
HVje MPUKIbYYeH HW Ha jeflaH CUCTeM CHabpaeBarba BOLOM
Hero WTo je To cny4aj y BojsoanHn. Mpepacnogenom oBmx
nofataka Ha rpaacky 1 Ceocky CpeamHy BUaenn brcmo aa ce
nojaBsbyjy APACTUHHE Pa3nnKe y ONPeMibeHOCTM BOJOBOAHNM
MHCTanaumMjama rpafckmx y ofHocy Ha ceocke kyhe. C
0631poM Aa je cHabaeBarbe BOJOM OCHOBHA Jbyfcka noTtpeba
KOja LONPUHOCK XMIMjeHCKI 30,paBOj CPeAMHIN OBaKBM NodaLm
HWCY 3a,0BOSbaBajyhv 1 yKa3yjy Ha BEIMKM NPpoLLeHaT CTaHoBa
KOjU Hemajy HMKakaB MPUKIby4ak Ha BOAOBOLAHW CUCTEM
WNK je OH NOKanHor TUMa 1 Kao TakaB He Mopsexe CTasHoj
KOHTPOMM.

the buildings constructed from hard materials made up only
one third of the overall figure, which points to the fact that
construction with soil-cement dominated (in Vojvodina) and
post and petrail in Central Serbia. By the end of the Second
World War, the number of buildings constructed of harder
materials increased steadily, and made up the majority, while in
Vojvodina construction with “non-solid” materials dominated
(66% of the total number of apartments). With the adoption of
the decision: ,,on technical and other conditions of design and
construction of buildings in urban areas” from 1957, building
with soil-cement and cob was banned from city areas, which
marked the beginning of a planned extermination of earthen
architecture. In the rural areas of Vojvodina, such a system
lingered for some time longer and it was gradually replaced by
building with bricks and brick-related products.

5.1. INSTALLATION-EQUIPPED APARTMENTS IN SERBIA

Installation-equipped apartments are an indicator of the
quality of residential building stock, as well as the achieved
level of comfort.

In table 3 are given the statistical data collected by a census
in Serbia (without Kosovo and Metohija) in 2002. The
installations that were studied: water supply, sewerage, electric
power, central floor heating and gas supply. Data are given for
the entire territory of Serbia, and separately for Central Serbia
and Vojvodina.

Out of the total number of apartments in Serbia, 72% were
connected to the public water supply, 16% has a local system
of supply (pneumatic pump station etc.), and the remaining
12% are flats that have plumbing fixtures, but during the
census were not connected to any form of water service, and
apartments without any plumbing fixtures. By analyzing the
data for Central Serbia (which makes up 73% of the residential
building stock in Serbia) we come to the data that 67 % of the
apartments is connected to the public water supply, while
that number in Vojvodina (which makes up 27% of Serbia’s
overall residential building stock) is significantly higher — 87%.
To the local water supply system, 17% of the apartments
are connected in Central Serbia, and 7% in Vojvodina. A
higher number in percentages is not connected to any water
supply system in Central Serbia, compared to the situation in
Vojvodina. With the redistribution of these data onto the rural
and urban area, it is evident that there is a big discrepancy
in the water supply installations between urban and rural
housing. Considering that water supply is a basic human need
that contributes to a hygienically sound environment, such
statistics are not satisfactory, and they reveal a big percentage
of dwellings that are not connected to any water service, or if
it exists it is of the local type, and as such is not submitted to
regular monitoring.
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CTaHOBM KOjM Cy MPUKIBYHEHWN Ha jaBHY KaHanusauujy YuHe
46% op, ykynHor 6poja craHoBa y Cpbuju, 36% craHoBa
je MpUKIby4eHO Ha fokasnHe centhyke jame, a 18% Huje
onpemMIbeHo KaHanm3aLMoHUM MHCTanaumnjama. Y LieHTpanHoj
Cpbunjm 51% craHoBa je NPUKIbYyYeH Ha KaHanM3auuoHu
cancTeM, a y BojBoamvHK je cuTyaumja 3HATHO HEMOBOSbHMjA 1
Taj NpoueHaT n3Hocn 34%. Ha nokanHu cuctemM KaHanmsauuje
y LleHTpanHoj Cpbuiju je npukibydeHo 29% op, yKyrnHor 6poja
CTaHOBa y TOM fefly 3emibe, a y BojsoauHun 54%. CeHrpybu
WA CENTUYKE jaMe YecTo HUCY MPOMUCHO rpafjeHn 1 Hucy
o[p>KaBaHM Ha MPOMNMCaHV Ha4VH Tako [ia 0Baj KaHaNM3aLMoHM
cncTeM Hajdelhe He 3a10BO/baBa XUrMjeHCKe HOpMe.

NHCTanaumje enekTpuyHe CTpyje 3acTymibeHe cy kof 99%
cTaHoBa y Cpbuju 1 Taj NpoueHaT jeaHak je 1 3a LieHTpanHy
Cpbujy 1 BojsoauHy.

MHCTanaumje LeHTpanHor eTaxHor rpejarba nocroje y 26%
CTaHOBa, a MPUIKIby4Yerbe Ha CUCTeM racoBofa MOCTOjU KOA,
6% ctaHoBa y Cpbuju. VIHAMKATUBHO je TO WTO MHCTanauuje
racoBoga noctoje y 22% craHoBa y BojsoaunHu, JOK je Taj
MpOLLEHaT 13y3eTHO HK3aK y LleHTpanHoj Cpbujn, camo 0,6%.
Be3 mHctanauvja je y Cpbuju 1% craHoBa 1 Taj npoLeHat
jeaHak je ny LleHtpanHoj Cpbujn 1 BojsogunHu.

Mopaum o onpemMrbeHOCTX CTaHOBa MHCTanaumjamMma ykasyjy Ha
noTpeby 3a AarblM pa3BojeM MHMPACTPYKTYPHUX c1cTemMa 1
HEOMXOAHWM yNarablma Kako b ce nocTurao BULWW KBanuTeT
cTambeHor komdopa. To ce NpeBacxOAHO OLHOCK Ha jaBHM
KaHanm3aumoHn cuctem Koj 06e3behyje 0CHOBHM XUTMjeHCKM
MWHUMYM a 3acTynibeH je kof 46% craHoBa. EBMAEHTHe cy
pasnvke 1 13Mehy rpafcke 1 ceocke cpefuHe Tako da ou
yjenoHa4aBarbe pa3Boja MHPPACTPYKTYPHUX CUCTEMA U HNXOB
MaHCKK pa3Boj, Takohe npefcTaBrbano HEOMXOAaH YCIOoB 3a
KBasIUTETHMjE CTaHOBak-e Ha CBMM NOLPYYjUMa.

Dwellings that are connected to the public sewerage make up
46% of the overall number of apartments in Serbia, 36% is
connectedtolocal septictanks, and 18% are not equipped with
sewerage installations. In Central Serbia, 51% of apartments
are connected to the sewerage system, and in Vojvodina, the
situation is much more unfavorable, and that percentage is
34%. To the local sewerage system is connected 29% of the
overall number of dwellings in that part of the country, and in
Vojvodina 54%. Cesspools and septic tanks often are not built
according to regulation and they are not maintained properly,
so these sewerage systems often to do not meet the hygienic
standards.

Electric power installations exist in 99% of the housing in
Serbia, and that percentage is equal in Central Serbia and in
Vojvodina.

Installations for central floor heating exist in 26% of housing,
and 6% of housing is connected to the gas supply in Serbia.
It is telling that gas supply installations exist in 22% of the
housing in Vojvodina, while that percentage is extremely low
in Central Serbia, only 0,6%.

Without installations is 1% of housing in Serbia, and that
percentage is the same in Central Serbia and Vojvodina.

Data on the installation-equipped housing indicate the need
for the further development of infrastructural systems and
necessary investments in order to achieve higher standards
of living comfort. This primarily refers to the public sewerage
system that provides the basic minimum of hygiene, but exists
only in 46% of the housing. There are obvious discrepancies
between the urban and rural areas, so balancing out the
development of infrastructural systems in these two areas, and
their planning development, would be a necessary condition
for more quality living in these areas.
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Tabena 5.2 YkynaH Opoj CTaHOBa Mo roAMHama u3rpagHe v Kksanutet yrpaheHor matepujana
Table 5.2. Overall number of housing according to building age and the quality of building material

Tabena 5.3 OnpemMsbeHOCT CTaHOBa MHCTanaumjaMa
Table 3. Installation—equipped housing

Cpbwija LleHTpanHa Cpbuja BojsoamHa
Serbia Central Serbia Vojvodina
loguHa narpagtee YkynaH 6poj | Y 3rpagama YkynaH 6poj |y 3rpagama | Ykynad 6poj | Y 3rpapama
Building age CTaHoBa of Tepaor CTaHoBa of Tepaor CTaHoBa of Tepaor
Overall matepujana | Overall matepujana | Overall matepwjana
number of In buildings of | number of In buildings | number of In buildings of
housing solid housing of solid housing solid
materials material materials
Mo 1918.rop 148,796 52,055 47,224 22,990 101,572 29,065
Upto 1918
1919-1945 232,535 126,679 155,423 100,465 77,112 26,214
1946-1960 335,920 242,245 260,407 199,558 75,513 42,687
1961-1970 551,982 492,568 428,525 392,687 123,457 99,881
1971-1975 299,157 284,348 228,870 220,293 70,287 64,055
1976-1980 340,336 330,227 251,736 245,888 88,600 84,339
1981-1985 265,506 259,943 193,861 190,805 71,645 69,138
1986-1990 244,584 240,172 182,812 180,562 61,772 59,610
1991-1995 115,439 113,346 86,284 85,305 29,155 28,041
1996-2000 114,008 111,435 80,482 79,347 33,526 32,088
MNocne 2000. roa 23,883 23,438 16,221 16,083 7,662 7,355
After 2000
YKynHO CTaHoBa
Total of housing

Cpbuja LleH. Cpbuja BojsoauHa
Serbia Central Serbia | Vojvodina

Ykynak 6poj craHosa 2,743,996 1,994,071 749,925
Total number of apartments

JaBHK BOJOBOA 1,989,098 1,336,903 652,195

Public water supply
Bonosoa ca Npukiby LM | xynpodiop 1 cn. 434,763 380,503 54,260
Water supply with service | preymatic pump system

JaBHy kaHanuaaumjy 1,267,470 1,012,840 254,630
Kananusauuje ca Public sewerage
NPUKBYHLMME Ha CenTuyky jamy 1 cn. 975,681 569,368 406,313
Sewerage with service Septic tank etc
EnekTpudHe cTpyje 2,716,381 1,973,557 742,824
Electric power
LleHTpanHor eTaxkHor rpejarba 710,512 507,655 202,857
Central floor heating
lacoeopa 174,346 12,579 161,767
Gas supply
bes wHcTanauvja 27,545 20,500 7,045
Without installations
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6. KATETOPU3ALIMIA N LLINDPUPAHE OBJEKATA

3a notpebe CTpyKTyMparba KaTasnolKor npurkasa objekata
cTtambeHor rpaheBUHCKOr oHAa, Yy pa3MaTpakbe Cy y3eTu
Pa3nMYMTL aCNeKT Ko LWTO Cy HaMeHa 0bjekTa, TN CTaHOBakba
Koje y 0bjekTy ofBuja, MONOXaj U opraHu3aumja objekTa Ha
napLenu, cnpaTtHocT objekaTta, BpeMeHCKM Nepurop, y KOMe je
objekaT HacTao, TexHWKa U TeXHomormja KojoM je marpaheH,
BpCTa kopuLWheHor MaTepujana, Kao 1 ONpeMsbeHOCT objekTa
HEOMXOAHVUM  MHCTanauvjama. KapaktepucTuyHu  TUMOBK
objekata Cy NpenosHaTV 1 CBpPCTaHu y nocebHe kaTeropuje,
y3 O3Ha4vaBarbe ogroeapajyhum wwudpama pagm nakier
npahera 1 NOeHTNhKKOBaHbA.

KoHauHu noctynak wudprparba objekata oOyxBaTa
kaTeropusaumjy objekata ca acnekta Tuna CTaHOBakba,
opraHuM3auumje Ha Napuenu, roaMHe HacTaHka U NpUMerbeHe
TEXHVIKE U TEXHOMOTje rpafH-e.

Kateropmusaumja no HaMeHu 1 TNy CTaHoBakba

Ca acnekta HameHe objekTa M TWMa CTaHoBakba, OOjeKTU
Cy pa3BpCTaHW Ha Kkateropujy nopoguuHux (MO) u
BULLenopoamyHux objekata (BO), y3 parsy nopeny Ha
NOAKaTeropuje y 3aBUCHOCTU Of, Cneumdu4He opraHmsaumje

Ha napuenu:
« T101 - nopoanyHn objekat, cnobopgHocTojehu Ha
napuenu

« 102 - nopoanyHu objekaT y OKBMpY HK3a objekaTta

« O3 — ABOjHM NopoanyHI 0bjekaT (ca [ABe He3aBMCHe
jenunHnLEe)

«  MO4 - BywenenHn nopoamyHu objekat (ca MakCUManHo
4eTMpU He3aBUCHe jeanHuLe)

«  BO1 - Buwenopoam4Hn objekart, cnobogHocrtojehn Ha
napuenv

«  BO2 - Buwenopoam4Hn objekaT y okBMpY HM3a objekaTta

«  BO3 - Buwenopoam4Hn objekaT Benmke CnpaTHOCTH,
cnobopHocTojehn Ha napuenu

Kateropmsalivja no BpemMeHy /neprofy HacTaHka

Ca acnekTa neprofaa y Kome cy 00jeKTN HacTajanu, U3BpLUEeHO
je NMpemno3HaBatbe KapakTepuCTUYHUX BPeMeHCKMX nepuoga
Koju cy ca cobom Hocunu oppeheHe cneundryHOCTH, V3
pa3BpcraBarbe CTambeHuMx objekata y nocebHe kaTeropwuije.
O0jekTV Cy pa3BpCTaHy Ha Ocam BpeMeHCKMX neprofa A-X
Koje Cy obenexmnu KapakTepUCTUYHU Ha4YuHU U3rpagdkbe 1
TUNOBM 0bjeKkaTa Koju Cy HacTajanu:

« A - 0bjekTn Hactanu y nepuogy npe 1900

* b - objekt Hactanu y nepuogy 1901-1918

* Ll - objextn Hactann y nepmomy 1919-1930

« [ - objexktn Hactann y neprody 1931-1945

« E - objextn HacTanu y nepuoay 1946-1960

« @ - objekTn HacTann y nepuogy 1961-1970

« [ - objekt Hactanu y nepviogy 1971-1990

« X - objektv HacTann y nepurogy 1991-2010

6. CLASSIFICATION AND CODING OF BUILDINGS

In order to give an overview of the buildings of the residential
stock in catalogue form, different aspects are taken into
consideration, such as the building function, dwelling
type, position and organization of the building on the plot,
number of floors, building period, techniques and technology
of building, building materials, as well as the necessary
installation equipment in buildings. Specific types of building
are recognized and classified into separate categories, with
a corresponding coding system for easier monitoring and
identification.

Thefinal procedure of coding buildingsincludestheclassification
of buildings from the aspect of dwelling, organization on
building plot, building age and the techniques and technology
applied in building.

Classification according to function and dwelling type

From the aspect of building function and dwelling type, the

buildings are classified in the categories of family (FD) and

multi-family buildings (MFD), with a further division into

subcategories depending on their specific organization on the

building plots:

«  FD1 - family dwelling, self-standing on the building plot

«  FD2 - family dwelling in a sequence of buildings

«  FD3 - semi-detached family dwelling (with two
independent units)

*  FD4 — multi-unit family dwelling (up to four independent
units maximum)

« MFD1 - multi-family dwelling, self-standing on a building
plot

* MFD2 — multi-family dwelling in a sequence of buildings

* MFD3 — multi-family high-rise, self-standing on a
building plot

Classification according to building period

From the aspect of the period in which the buildings were
constructed, a classification was carried out based on the
characteristic time periods that had certain specifics, and
residential buildings were grouped into special categories.
Buildings were classified according to eight time periods A-H,
which were marked by characteristic methods of construction
and building types:

* A - buildings constructed in the period before 1900

* B - buildings constructed in the period 1901-1918

+  C- buildings constructed in the period 1919-1930

* D - buildings constructed in the period 1931-1945

+ E - buildings constructed in the period 1946-1960

*  F—buildings constructed in the period 1961-1970

* G - buildings constructed in the period 1971-1990

* H - buildings constructed in the period 1991-2010
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Y oOHOCY Ha TexHWKe K TexHonoruje rpahersa, Kao 1 Tun
KOHCTPYKTMBHOT ckJlona objekTa, n3BpLUeHa je nofena Ha ABa
OCHOBHa cucTeMa rpaherba (MacKBHU 1 CKENETHU CUCTEM), Y3
[o[aTHY cneumdukaumyy Ha Tpu npeosnahyjyhe TexHuke u
TeXHOMOruje n3rpagroe:

M — MacmBHW cKNon/cncrem

M1 = Ha nuuy mecta

* M2 - nonynpecabprkoBaHu

* M3 - npecdabpukoBaHu

C — cKeneTHu cknon/cucrem

*  C1 - Hanuuy mecta

« C2 - nonynpedabpukoBaHu

+ (3 - npedabpukoBaHn

KoHauHw obpasal, 3a wwudpuparbe objekata  yKrbydyje
NpeTXofiHO HaBedeHe KaTeropmsaumje, gofdesbyjyhu ceakom
0bjeKkTy TpU KapakTepucTyHe oO3Hake koje ompehyjy Tvn
CTaHoBarba, opraHmsaumjy objekta Ha napueny, BPemMeHcKM
Nepuoa N3rpafe, CUCTeM/CKIoN 1 TeXHNKY KojoM je objekat
n3rpaheH.

In relation to the building techniques and technologies, as
well as to the type of the construction structure of building,
a classification was carried out into two main building
systems (massive and skeletal systems), and with additional
specification into three prevalent building techniques and
technologies:

M — massive structure/system

M1 —onthe spot

* M2 - semi-prefabricated

* M3 - prefabricated

C - skeletal structure /system
« C1-onthe spot

« C2 - semi-prefabricated
+ (3 - prefabricated

The final pattern for the coding of buildings includes the
above-mentioned classifications, adding to each building
three characteristic signs that determine the type of dwelling,
organization of building on the plot, building age, system/
structure and technique of building.

Tabena 5.4. CucteM wincbprparba objekaTta ca acrekTa TMNa CTaHoBarba, OpraHM3auvje Ha napuenu,
rofiiHe HacTaHKa 1 NMpyYMerbeHe TEXHIKE U TEXHOMOTWje rpafhbe
Table 5.4. Coding system of buildings from the aspects of type of dwelling, organization on the plot,
building age, and applied building techniques and technologies

Tun objekTa/cTaHoBakba
Type of dwelling n3rpahex

Building Age

Mepuod y Kome je objekart

TexHWKa 1 TexHonoruja
n3rpanmHe
Building Tec

lechnologies

hniques and

FDT

M1
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10.

11.

12.

13.
14.

15.

17.

18.

Cny>x6eHn nuct Penybnvike Cpbuje, centembap 2009.
Pe3yntat nctpaxumnearba 0bjaBrbeHu cy Buay 3 MoHorpaduije

— EHepreTcka onTuMm3aLmja 3rpasa y KOHTEKCTy oapXxuse
apxuTekType — neo 1: AHanumsa cTpyKkType rpaheBuHcKor poHaa
(2003.)

ApPXUTEKTOHCKM (hakynTeT YHMBep3uTeTa y beorpagy npuapyxmo
ce npojekTy Tabyna, HoBembpa 2010. rof.

OpwurmHanHu Ha3une oBor ctaHdapaa je EN 832, “Thermal
performance of buildings — Calculation of energy use for heating
— Residential buildings”.

Mme ENPER-TEBUC npepcTaBrba ckpaheHuly of KoMmneTHor
Ha3wuBa npojekta European collaboration in relation to Energy
Performance Regulation for buildings and model code
development — Towards a European Building Code. Mpojekar je
6o BoheH Tokom 2001. 1 2002. roguHe.

Proposal for a Directive of the European parliament and of the
Council on the energy performance of buildings

3eMJsbe Koje Cy YKIbydeHe y MHULMjanHy a3y oBOr npojekTa v
4njv NpefcTaBHULM Cy NPYXXUNK NodaTke o KapakTepucTikamMa
BaxxeNux nponuca 13 0bnacT TonnoTHe 3aLTuTe cy: Ayctpuja,
benruja, Benvika bputaHuja, lpyka, aHcka, Vipcka, Atanuja,
JNutBaHuja, Hemadka, Hopeeluka, MopTyranuja, Pycuja, OuHcKa,
®paHuycka, XonaHauja, LLsajuapcka, LLseacka, LnaHuja v
Jyrocnasuja.

EPBD npepcraBrba ckpahenuuy of Energy Performance of
Buildings Directive.

Directive 2002/91/EC of the European Parliament and of the
Council of 26 December 2002 on the energy performance of
buildings

CkpaheHuua og Combined Heat and Power vnn CHP koja
03Ha4aBa MojaM KoreHepaLuje, 04HOCHO, MOCTyNaK UCTOBpemMeHe
NPOV3BOH-e enekTPU4He 1 KOPUCHE TOMOTHE eHepruje y
jelIHCTBEHOM MpoLiecy.

EN ISO 13790, Energy performance of buildings — Calculation of
energy use for space heating and cooling

Bep3uja ctanpapaa 13 2004. rognke je ecdurH1cana caMo
HauYMH NpopadyHa eHepruje rpejarba (Ha3uB CTaHaapaa je uo
EN ISO 13790, Thermal performance of buildings — Calculation
of energy use for space heating), Lok je npobnem eHepruje
xnaherba NpoBepaBaH He3aBMCHO NPUMeHOM nocebHor foaaTka
- W(orking) I(tem) 14. Baxxehom Bep3ujom ctaHgapga 13
2008. roanHe 0bjeanseH je ccTem NpopayyHa, kako eHepruje
rpejakba, Tako 1 eHepruje xnaherba.

The European Committee for Standardisation (CEN)

EN 15217 Energy performance of buildings — Methods for
expressing energy performance and for the energy certification
of buildings

EN 15603 Energy performance of buildings. Overall energy use
and definition of energy ratings

. Y oBy rpyny ctaHgapg cnafajy cnenehu crtangapam: EN 13790,

EN 15316-1,EN 15316-2.1, EN 15243, EN 15316-3, EN
15316-4, EN 15265, EN 15193, EN 15241, EN 15232.

RICS je ckpaheruua 3a bputaHcko yapyxerse Royal Institution of
Chartered Surveyours.

Towards and Energy Efficient European Building Stock, An RICS
Status Report on the Implementation of Directive 2002/91 on

12.
13.

18.

Official Gazette of the Republic of Serbia, september 2009.

The findings are published as a tree part monograph - Energy
optimization of buildings in the context of sustainable
architecture - Part 1: Analysis of Structure Construction Fund
(2003).

The Faculty of Architecture of the University of Belgrade has
joined the project TABULA, in November 2010.

The original name of this standard is EN 832, “Thermal
performance of buildings — Calculation of energy use for heating
— Residential buildings”.

ENPER-TEBUC is an abbreviation for full project title: European
Collaboration in relation to Energy Performance Regulation for
Buildings and Model Code Development — Towards a European
Building Code. The Project was carried out during 2001 and
2002.

Proposal for the Directive of the European Parliament and of the
Council on the Energy Performance of Buildings.

Countries that participated in the initial phase of this project and
whose representatives provided the data on the characteristics
of the existent regulations in the field of thermal insulation

are: Austria, Belgium, Great Britain, Greece, Denmark, Ireland,
Lithuania, Germany, Norway, Portugal, Russia, Finland, France,
the Netherlands, Switzerland, Sweden, Spain and Yugoslavia.
Directive 2002 /91 /EC of the European Parliament and of the
Council of 26th December 2002, on the energy performance of
buildings.

Abbreviation for Combined Heat and Power or CHP, which
denotes the term cogeneration, i.e., electricity and useful heat are
produced simultaneously in one process.

. EN'ISO 13790, Energy performance of buildings — Calculation of

energy use for space heating and cooling

. The version of the standard from 2004 only defined the method

of calculating energy for heating (the standard was EN ISO
13790, Thermal performance of buildings — Calculation of
energy use for space heating), while the problem of energy
cooling was audited by using a special supplement — W(orking)
I(tem) 14. With the current version of the standard from 2008,
the calculations of energy for space heating, as well as the energy
for cooling, were combined into the calculation system.

The European Committee for Standardization (CEN)

EN 15217 Energy performance of buildings — Methods for
expressing energy performance and for the energy certification
of buildings

. EN 15603 Energy performances of buildings. Overall energy use

and definition of energy ratings

. In this group of standards belong the following standards: EN

13790, EN 15316-1,EN 15316-2.1, EN 15243, EN 15316-3,
EN 15316-4, EN 15265, EN 15193, EN 15241, EN 15232.

. RICS is the abbreviation of the British association of the Royal

Institution of Chartered Surveyours.

. Towards Energy Efficient European Building Stock, A RICS

Status Report on the Implementation of Directive 2002/91 on
the Energy Performance of Buildings (EPBD) in the EU Member
States.

Accompanying document to the Proposal for a Recast of the
Energy Performance of Buildings Directive (2002 /91 /EC),
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29.

30.

31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

the Energy Performance of Buildings (EPBD) in the EU Member
States.

. Accompanying document to the Proposal for a recast of the

Energy Performance of Buildings Directive (2002/91/EC),
Summary of the Impact Assessment

Kpajem 2009. roavHe objasrbeHo je 1 cnegehe MuLLTberbe:
Opinion on the European Economic and Social Committee on the
“Proposal for a Directive of the European Parliament and of the
Council on the energy performance of buildings (recast)”

Directive 2010/31/EU of the European parliament and of the
Council of 19 May 2010 on the energy performance of buildings
(recast)

Y eHrneckoMm je3nky ce 3a 0BakBe 0bjekTe KOpMCTL nojam “nearly
zero energy buildings”.

MPaBUIHVK O MUHUMANHUM TEXHWUYKMM YCIOBMMA 33 M3rpasksy
craHoBa, Cnyx6eHn nuct COPJ 6p. 45 13 1967. rogmHe.

Tpeba HanomeHyTW fa ce koeULMjeHT Nponasa TonmnoTe y Halloj
perynaTtuem jol yBek obenexasa ca k, oK Ce y HOBOj eBPONCKO]
perynatvBu flaHac obenexasa o3HakoM U.

MpaBUHWK O TEXHWYKM Mepama W yCrioBMMa 3a TOMIOTHY
3awTnTy 3rpaga, CnyxoeHu nuct COPJ 6p. 35 u3 1970. rogute.

MpaBUIHWK O jyroCIOBEHCKMM CTaHAApAMMa 3@ TOMIOTHY
TeXHWKyY y rpahesuHapcTsy, Cnyx6ern nuct COPJ 6p. 3 13 1980.
rogviHe.

CBU HabpojaHu cTaHaapam cy objasrbern y Criy>kbeHoM nucty
COPJ 6p 3 13 1980. rognHe.
3meHe oBor ctaHfapAa porogune cy ce, npsu nyt 1990.
rogmHe, OAHOCHO nocnearn Nyt 1997. rogute.

Use of Building Typologies for Energy Performance Assessment
of National Building Stocks. Existent Experiences in European
Countries and Common Approach - First TABULA Synthesis
Report , IWU, Darmstadt 2010.

M. Josaroswuh-Monosuh (yp.): EHepreTcka ontymmsaymja
3rpaza y KOHTEKCTy OApPXUBE apxuTekType, A€o 1 - AHanu3a
CTpyKType rpaheBuHCcKor ¢oHAa, APXUTEKTOHCKN dakyrTeT,
Beorpan 2003.

ibid, cuHTE3HM NpUNor
Ebel, W. et al.: Energiesparpotential im Gebaudebestand; IWU,
Darmstadt 1990
Deutsche Gebaudetypologie: Systematic und Datensatze, Institut
Wohnen und Umwelt, Darmstadt 2003
3Bop: First TABULA Synthesis Report ctp. 7
ibid, ctp. 8
ibid, ctp. 10
ibid, ctp. 8
ibid, ctp. 9
ibid, ctp. 10
ibid, ctp. 73
ibid, ctp. 74-75

ibid, ctp. 77-78

ibid, ctp. 16

ibid, ctp. 17

Martepuijan Penybnuykor 3aBofa 3a Ctatuctnky Cpbuje.
KoHa4Hu pe3ynTaTty nonmca ca ctarbem 31.03.2002.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Summary of the Impact Assessment

. Atthe end of 2009, the following opinion was published:

Opinion on the European Economic and Social Committee on the
“Proposal for a Directive of the European Parliament and of the
Council on the Energy Performance of Buildings (recast)”
Directive 2010/31/EU of the European Parliament and of

the Council of 19" May 2010 on the energy performance of
buildings (recast)

In English, the term for this type of building is “nearly zero energy
buildings”.

General Rules on the Minimal Technical Conditions for Apartment
Building, the Official Gazette SFRJ No. 45 from 1967.

It should be mentioned that the coefficient of heat transmission in
our regulation is still marked with k, while in the latest European
regulation itis U.

Rules for the Technical Measures and Conditions of the Thermal
Insulation of Buildings, the Official Gazette of SFRJ No.35 from
1970.

General Rules on Yugoslav Standards for Heat Techniques in
Building, the Official Gazette of SFRJ No. 3 from 1980.

All the listed standards were published in the Official Gazette of
the SFRJ No 3. from 1980.
The revisions of this standard took place for the first time in 1990,
and the most recent in 1997.

Material provided by the Republic of Serbia’s Statistical Office. The
results of the Census on 31.03.2002.
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