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M3Boga u3 peueHsunja

Amnac nopoouuyHux kyha Cpbuje npeAcTaBs/ba jeAUHCTBEHY
nyonvKaumjy Koja Ha cvcTemaTyaH 1 npernefaH HaunH carne-
[laBa CTakbe Kyha nopoamnyHor ctaHoBarba y Cpbujn. AHanvsmpa-
HW NPUIMEPW, MPVKYTIbEHW Y CBMM pervoHrMa Cpbuje, ykasyjy
Ha, yrnaBHOM, NpeHebperaBaHy UnkbeHuLy fja Ce y Halloj 3emMsbu
XKVBI'Y PA3NUNTUAM KIMMATCKAM OKOMTHOCTMMA, a Aia rpasmnTessu
Kyha, Ma Ko OHM 61K, ONlaKo NPUMEeksyjy Ha30BUW YHKBEP3asHe
peLienTe, WTO 3a NoC/eAmLEe MMa LWTeTe Koje ocehamo v nokas-
HO 1 rnobanHo. Mo NpBw NyT, KOHCTaTOBAHO OMLWTE CTarbe 1 Ka-
paKTepUCTMKE TOMIOTHOr OMOTaua, 3a Cafia CaMo MOPOANYHNIX
cTambeHux Kyha, omoryhuhe ga ce y 6yayhim nogpobHumjum nc-
TpakMBarbKMa Cyrepuiie noTpebaH cTeneH pexabunutauuja u
TMe Mobosblla HMBO KOMPOPa CTaHOBaHa Y3, NCTOBPEMEHO,
[laHaC HeOMxoAHy ywTeny eHepruvje. VI3BefeHe aHanvise yka-
3yjy 1 Ha noTpeby fia ce paav Ha M3MEHW ¥ Camor METOLOMOLL-
KOT ¥ KOHLIeNTyaHor NpUCTyna y NpoLecy NpojekToBarba 1 13-
rpagme. V13 oBora, cacB1M NpupoaHoO (Kao 1 MOXAa HajBaxKHMjK
3aksbyyak), cnef obasesa 3a KpeaTope HaCTaBHYIX Mporpama y
CTPYYHMM LKONaMa 1 Ha GakynTeTvima, Aa NpUCTyne pesanopw-
30Batby W CYLUITUHCKOj, KBanMTaTUBHOj pedopmn obpasosarba
apxuTekata 1 ypbaHucta bygyhHocTw.

Mpod. [iparaH KrekoswN, apxuTeKTa

CTyavja o eHepreTCKMM KapakTepucTrkama 3rpaga y Cpbuijn
rpyne ayTtopa ca ApxuTeKTOHCKor GakynTeTa y beorpany, Amsaac
nopooduyHux kyha Cpbuje, METOAONOLWKM jacHO ¥ AOCNeAHO aHa-
NV31pa KapakTepucTuKe NopoanyHmx kyha y wect pernoHa Cp-
6uje 1 fgeduHULIE FHUXOBY OCHOBHY TUnonorujy. Kopuwhersem
CTaTUCTUYKMX MOfaTaKa, TePEHCKMM WCTPaxkinBarbViMa, Kao U
NPETXOAHMM CTPYUYHUM U HayYHUM UCKYCTBMMA, HaCTano je Bpfo
BpenHo feno Koje ynyhyje Ha pasmuilbarbe O Tome Aa fin je
Kyha 3a nopoanuHo ctaHoBake y Cpbujv JOBO/BHO Npurnarohe-
Ha aKTyenHUm noTpebama, EKOHOMUYHOCTH, PEHTAOUHOCTH, a 1
nonHebsby. BpeaHOCT OBaKBYMX PafoBa je BuiecTpyKa. Cnpose-
[leHa cucTemaTsaumja 1 TMnonoruja npeacTassbajy Aobpy noa-
70Ty 3a pasnuuunTe Aasbe aHanmse 1 npenopyke, ykibydyjyhv u
carnefiaBakbe CTarba v MOryRHOCTU eHepreTckor yHanpehersa,
WTOo MOXe Aa byae of KOPUCTU ApXaBW, NOjeanHLMMA, Kao 1
APYrM UCTPaxmnBaumma. Krbura je 4o0po CTpyKTyMpaHa, ca of-
rosapajyhunm 6pojem nHdopmaumja v nogataka, U rpaduuki je
npernenHo yobnuueHa. Yuehn 13 0BOT WTKBa NOCTajeMo CBECHU
UMkbEHMLE Aa je, C 063MPOM Ha CBOjY 3aCTYM/bEHOCT Y YKYMHOM
cTambeHom GoHAY, MOPOAVYHO CTaHoBarbe Yy Cpbuju 13y3eTHO
BaXKHO 3a YKyMaH pa3Bsoj ypbaHuTeTa, yluteay eHepruje, n Tpeda
pehw, n3rnen rpagosa 1 Kpajonuka Cpbuje.

ap Virop Mapuh, gunn. uHx. apx.

Excerpt from Reviews

Atlas of Family Housing in Serbia is a unique publication
which offers a systematic and comprehensive review of the sta-
tus of family housing in Serbia. The analyzed examples, collect-
ed from all Serbian regions, indicate the generally neglected
fact that our country has varied climatic conditions, while house
builders, whoever they might be, apply the so-called universal
recipes too readily, causing local and global damage. Although
so far limited to family residential homes, the general status and
characteristics of the thermal envelope have been stated for the
first time, opening the possibility to future, more detailed studies
by suggesting the scope of rehabilitation required to improve
the housing comfort and introduce the necessary energy sav-
ings. The analyses conducted in this survey also emphasize the
need to work on the changes to the methodological and con-
ceptual approach to the processes of design and construction.
Naturally, what ensues as probably the most significant conclu-
sion is the obligation for the designers of curricula in vocational
schools and universities to revaluate the education of architects
and urban planners and undertake essential qualitative reforms
for the future.

Prof. Dragan Zivkovi¢, architect

A study on the energy performance of buildings in Serbia
by a group of authors from the Faculty of Architecture in Bel-
grade, Atlas of Family Housing in Serbia, gives a methodological-
ly comprehensive and consistent analysis of the characteristics
of family houses in Serbia’s six regions and defines their basic
typology. Building on statistical data, field research, and previ-
ous professional and academic experiences, the authors have
created a highly valuable piece of work, eliciting considerations
of how well adapted the Serbian family house is to the current
requirements related to efficiency, cost-effectiveness, as well as
climatic conditions. The value of such work is manifold. The con-
ducted systematization and typology represent a sound basis
for further analyses and recommendations, including consider-
ations of the status and the potential for energy improvements,
which can be useful to the state administration, individuals, and
other researchers. The book is well structured, informative and
graphically well equipped. Learning from this text, we become
aware of the fact that, given its prevalence in the total residential
building stock, family housing in Serbia is highly significant for
the overall development of urbanity, energy saving, and, last but
not least, for the appearance of cities and landscapes of Serbia.

Arch. Igor Mari¢, PhD
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YBopg

Cpbuja je, y cknagy ca onwTvm TeHAeHLMjama 3a No-
Beharbem eHepreTcke edprkacHOCTM Y 3rpafapcTBy U ca
M3BECHUM 3aKallherbeM y ofHOCY Ha BehuHy 3emarba
EBponcke yHuje, npeaysena KOHKPETHe akTUBHOCTY A0~
HolereM 3akoHa O MnaHuparsy 1 mnsrpagmy, 2009. ro-
ante. OBaj 3aKOH Mo NPBY NyT YBOAM MNOjaM eHepreTcke
epUKacHOCTM Kao 1 noTpeby 3a eHepreTckom cepTu-
durkaumjom 3rpafa. Y aBrycty 2011. roavHe CTynuan cy
Ha CHary v HOBM MPOMKWCK O eHePreTcKoj eprKkacHOCTY
3rpaja 1 HauvHy 13naBarba CepTvduKaTa O EHepPreTCKyM
KapakTepuncTKama 3rpafa, eHepeemcku nacowu. Hare
ycarnalasarbe gomahux nponwuca ca eBponCK/M CTaH-
fapavMa, Kao v ofHoc 6poja HoBow3rpaheHux cnpam
nocojehwx objekata, [OBENO je 1 [0 3aK/byyKa Aa je He-
OMXOAHO V3BPWWTM MNPOLEHY KsanuteTa nocTojeher
rpahesuHckor QoHfga ctambernx 3rpaga y Cpbuju.
OakBa aHanmn3a 6y NOCNYXMa Kao OCHOB 3a MPOLIEHY

Introduction

In accordance with general tendencies towards im-
proving energy efficiency in buildings, albeit with some
delay in comparison with most countries of the Europe-
an Union, Serbia undertook concrete measures by en-
acting the Law on Planning and Construction in 20009. It
is by this law that the concept of energy efficiency was
first introduced along with the necessity of energy per-
formance certification. In August 2011, new regulations
were adopted stipulating energy efficiency of buildings
and the procedures for energy performance certifica-
tion, energy passports. Further harmonization of domes-
tic legislature with the European standards and the ratio
between the newly built and the already existing build-
ings led to the conclusion that it was necessary to make
a quality assessment of the existing residential building
stock in Serbia. Such an analysis would serve as the start-
ing point for the evaluation of potential energy savings

MOryRHOCTV CMakbera MOTPOWHE eHepruje, OAHOCHO
emvicnje CO, Kpo3 mpoLec eHepreTcke obHoBe. AKO ce
y3Me y 003vp fa ce v NMpema KOH3epBaTVBHMM NpoLe-
Hama y 3rpagama TPOLWM OKO MOMOBMHE YKYMHe NMpoun3-
BOAHe eHepruje (BuUlle Hero 3a caobpahaj unu nHayc-
TPUWJCKY MPOW3BOAHLY), MOCTAje jaCHO Aa CBaka ywTeada y
OBOM CEKTOPY MMa 3HauajHe cTpaTeLlke nMnarKaLmje Ha
HaLMOHAHOM HUBOY.

AHanusa rpabeBnHCKOr GoHAa HKje NpocTa CTaTuC-
TVIKa, OHa nogpasymeBa dopmurparse ofrosapajyhe Tn-
nonorvje 3rpaga, HKXoBY Knacudukauujy ca AeTarbHO
QHaNM3MPaHUM  KapakTepucTMkama 1 nepdopmMaHca-
Ma. Qopmurparbe HauuoHanHe Tunonornje ctambeHmx
3rpaga je HeomxoAHo Aa 6u ce Gopmynmcano BarbaHo
nonasnwTe 3a aeduHMcare oaroeapajyhe crpaternje
ynpae/barba rpaheBMHCKYM GOHAOM Y CBUM CBOJUM ac-
NEKTVMA - MOYEBLLM Of TEXHUUKO-TEXHONOLKMX pelleHa
CaHauvje, NpeKko pa3Boja afIeKBaTHUX Moaena GrHaHCcK-
paba, O NPOoLeHe NoTeHUMjana TPXKULWTA 1 COLMONOLL-
KVIX MMMNAMKauMja Ha CTaHZapd ApywTBa, npumeHa no-
6ujeHVX pe3ynTaTa je roTOBO HeorpaHuJeHa.

Crare y Cpbujn

PepoBHM MOMMCK CTaHOBHWLWTBA Cy HajMoy3afHwuju
M3BOP MofaTaka O CTakby rpaheBMHCKOr GoHAa Kako y
uenoj EBponu Tako v Kog Hac, MeRyTuUM, TN NpUKynsbe-
HUX MHOOPMaUMja je cneumduyaH 1 HepeTKo Hepdo-
BOJbaH 3a A€TalbHYje NCTPaXKMBatbe Ha OBOM MaHy. Y-
PaBO TaKea je brna 1 cutyaumja npunrMkom nonmca 2011,
rae je yHanpen geduHMUCcaHa NOMMCHa NUCTa Cagpana
CaMO HEKONMMLMHY NWTarkba Be3aHNX AMPEKTHO 3a CTaHO-
BE OAHOCHO 3rpafe: roavHa n3rpagre CTaHa, MoBWrHa
CTaHa, 6poj coba, onpembEHOCT MHCTanauwvjama, ropu-
BO KOje Ce KOPWUCTW 3a rpejarbe, rofrHa U3rpagrbe 3rpa-
ne, Tn 3rpage (cnobofgHo ctojeha ca jegHUM CTaHOM,
M34BOjeHa 3rpafa ca ABa CTaHa jefaH U3Hag Apyror, no-
Nyv3ABOjeHa 3rpafa Ca ABa NpunojeHa CTaHa, 3rpaja y
HM3Y, Kyha y H13y Ca MUHUMYM TPW jeamHMLe CBaka ca
CBOJMM Y/1a30M, BULWENOPOAMYHa Kyha ca 3-9 cTaHoBa,
3rpaga ca 10 wnu BuLie CTaHOBA), MaTepujan Of Kora je
n3rpaheHa 3rpagda (Tepaw, cnabw). Mako T nogaum Mory
NPefcTaB/baT NOLIOTY 3a aHanM3y, OHM He MOry Mnoc-
NYyXUTK 33 oppehurBarbe eHepreTckyx nepdopmaHcm

YBog Introduction

and reduced CO, emissions by a process of energy re-
habilitation. Considering that conservative estimates
state that buildings account for approximately half of the
overall energy consumption (more than transportation
or industry), it is clear that any savings in this sector bear
significant strategic implications on the national level.
More than simple statistics, the analysis of the build-
ing stock assumes the formation of an appropriate typol-
ogy of buildings, their classification and detailed analysis
of their characteristics and performance. Forming a na-
tional typology of residential buildings is necessary for
the formulation of the starting point for the definition of
the appropriate strategy for managing the building stock
in all its aspects, from technical and technological solu-
tions for rehabilitation to developing adequate financing
models to evaluating the market potential and sociologi-
cal implications for the standard of living; the application
potential of the obtained data is almost limitless.

The conditions in Serbia

Regular national censuses provide most reliable data
source on the condition of the building stock both in Eu-
rope and Serbia; however, the type of information gath-
ered in this way is specific and frequently insufficient for
a more detailed investigation along these lines. This was
exactly the case with the 2011 National Census, where
the predefined questionnaire listed only a few items di-
rectly related to apartments or buildings: the year of con-
struction of the apartment, the floor area, the number
of rooms, the installation status, the fuel used for heat-
ing, the year of construction of the building, the type
of building (free-standing with one residential unit; de-
tached with two units on top of each other; semi-de-
tached with two adjoining units; a house in a row; a row
house with minimum three units, each with a separate
entrance; a multi-family building with 3-9 units; an apart-
ment block with 10 or more units), the building materi-
al (solid, weak), etc. Although such data can provide the
base for the analysis, they cannot be used to determine
energy performance of buildings nor serve as the foun-
dation on which to develop the refurbishment modali-
ties aimed at the assessment of energy saving potentials
on the national level. Therefore, it is necessary to define
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3rpaja HWTM JaTv OCHOB 33 Pa3BOj MOLANNTETA HIXOBE
00HOBe Yy LUnsby NpoLieHe MOryRHOCTW yLiTeaia Ha Haumo-
HafHOM HMBOY. HeonxoaHo je, cTora, AePUHMCcaTV MeTo-
[0M0Mjy Ha OCHOBY KOje je Moryhe n3BpLUMTL CTRYKTY M-
parbe rpaheBMHCKOr doHaa v yTBphKrBare TMnonoruje
KapaKTepncTnyHmx objekata y Cpbujn.

[pynma HacTaBHMKA M capagHuKka ca ApPXUTEKTOH-
cKkor dakynteta y beorpagy je 2010. roavHe, y3 noapLu-
Ky TV3-a (GIZ, Deutsche Gesellschaft fur internationale
Zusammenarbeit GmbH), npuctynuna uncTpaxmneary
BoheHa ynpaBo MAEjoOM O HEOMXOAHOCTN AedUHMCaHA
HalMOHanHe Tunonornje ctamberunx 3rpaga y Cpbuju.
HacTasspajyhun pag 3anouer jow 2003. roanHe HayuHUM
npojeKkTom “EHepreTcka onTmMKM3aLmja 3rpasia y KOHTeKC-
Ty ofpxuee apxutekType (HAM 283)" ncTpakmBaukm
APUCTYN je ynoTnyHeH METOLOMOLKMM OCHOBaMa fedu-
HucaHumy okupy TABYJTA' npojexTa (TABULA -Typology
Approach for Building Stock Energy Assessment). Ogaj
npojekat ca ydyewhem 13 3emarba TeXM Pas3Bojy Xapmo-
HV30BaHe METOAOONMje Ha EBPOMCKOM HMBOY 1 H6asnpaH
je Ha npeaxoOHOM UCTpaxKMBarby Y oksupy AEJTAMAJH?
(DATAMINE) npojekTa Koju je 3a Lnb MMao NPUKYM/bakbe
nofaraka o CTaMbeH1M 3rpafama Ha OCHOBY MOMMCa, He-
3aBUNCHVIX MCTPaXKMBaHba 1 PacronoxmByix 6asa eHepreT-
CKMX Nacoula.

HepnocTatak cnvyHMx nopataka, npaheH cneunduy-
HVIM MCTOPWJCKMM YCNIOBMMa HacTaHKa 1 pa3Boja rpahe-
BuHckor ¢oHaa Cpbuje, 3axTeBao je nocebaH NpUCTyn y
npouecy aksm3nuwje 1, HApoUKTO, 0bpade NofaTaka.

OCHOBHa KapakTepucTvka pasBoja Hacemwa y Cp-
6Vju je MHTEH3MBaH PacT y nepuoay nocne [pyror ceet-
CKOT paTa, Kao nocneanLa BeIMKIX pasaparba U minaHcke
npvepene GokycrpaHe Ha NpoLec nHAyCTpujanmsauuje.
Benvikn rpaheBMHCKM NogyxBaTW, HOBW rPafoBK, Npes-
rpaha, MacosHa npedabpvikaumja, MynTUnaAMKaumja Tmn-
CKMX peLlerba Ounm Cy CaMo Heku Of OAroBOPa Ha Xpo-
HWYHY HecTaluly CTaHoBa. Y TOM nepuopy ce npase
unTaBK ONOKOBM CacTaB/beHW Of MAacUBHUX BULIECNPaT-
HMUa n conutepa, noHekaa ca npeko 100 ctaHoBa Mo
jenHom ynasy. Osaj TpeH[ jerbasa NoMOBMHOM OCamaece-
TVX TOAMHA CMarberbeM 0B1Ma 1 HauMHa rpadHe U Moxe
ce pehu aa Tpaje 1 gaHac. Mpagn ce NoOHOBO y GOpPMK-
paHOM TPaACKOM TKVBY, MojefrHauyHo, y YBPCTOj ypba-
HOj MaTpuvLW. VICTOBpemMeHO, TOKOM Meprofa MacoBHe

the methodology which would facilitate the structur-
ing of the building stock and determine the typology of
characteristic buildings in Serbia.

In 2010, an expert team of the faculty members and
associates from Faculty of Architecture, University of Bel-
grade, supported by the GIZ (Deutsche Gesellschaft fiir
Internationale Zusammenarbeit GmbH), commenced
a survey aiming to define the national building typolo-
gy of residential buildings in Serbia. It built on the work
started in 2003, with the scientific project “Energy opti-
mization of buildings with respect to sustainable archi-
tecture (NIP 283)" and supplanted its research approach
with the methodological bases defined within the proj-
ect TABULA' (Typology Approach for Building Stock Ener-
gy Assessment). This project which includes 13 countries
focuses on the creation of a harmonized methodology in
Europe and is based upon the previous research within
the DATAMINE? project, which aimed to collect data on
residential buildings from national censuses, indepen-
dent surveys and the available base of energy passports.
Paucity of such data, combined with specific historical
conditions in which the Serbian building stock was cre-
ated and developed, required a special approach in data
acquisition and processing in particular.

The development of settlements in Serbia is mainly
characterized by the intensive growth after World War ||
as the consequence of great destruction and the planned
economy focusing on industrialization. Massive con-
struction endeavors, new cities, suburbs, mass prefabri-
cation, multiplication of standard design solutions were
just some of the responses to chronic shortages in hous-
ing. During this period, entire housing estates were built,
comprising massive high rise apartment blocks and tow-
ers, sometimes with over 100 units per entrance. In mid-
1980s, this trend subsided and the decline in the scale
and method of construction has remained. Once again,
the construction sites are within the already formed tight
urban tissue as single projects. At the time of mass urban-
ization, villages and city periphery retained the model of
dwelling in mostly free-standing single-family houses
built on individual lots. Such construction was generally
spontaneous, in most cases without adequate planning
documentation or building permits.

ypbaHu3aupje, y CeOCKMM Hacerbima 1 no nepudepnja-
Ma rpafioBa 3afpXKaHo je CTaHOBakbe Yy MojefVHaAYHNM,
Hajuewhe cnobopHocTojehuM 3rpaflama Ha WHAWUBW-
AyanHum napuenama. OBakas BUA M3rpagree Ce Yrnae-
HOM O[]BMja0 CMOHTaHO, Hajuelwhe 6e3 agexksaTHe MnnaH-
CKe poKymeHTauvje, 1 6e3 npribassbatba ofrosapajyhiix
[o3Bona.

Kao pe3ynTat oBMX MpoLeca jaB/ba ce xeTepore-
Ha AWCTpMbYUMja CTAHOBHWWTBA M CTaHOBa Ca BEO-
Ma Pa3MUUTUM FYCTMHAMA, TUMOBMMA U MaTePUjanHMM
KapakTepucTKama.

AHanusa un npuKyn/bakbe nogataka

YnpaBoO OBe PAa3HOMMKOCTM Cy YC/IOBWUIE Pa3Boj
npucTyna Gopmuparby TMNONOrWje 3rpaga Koju ce mc-
TOBpemMeHO 6asmnpa Ha TPU OCHOBHA Mona3uLUTa: apxu-
TEKTOHCKO - YPOAHWUCTUYKIAM NapaMeTPUMa, KapaKTepuc-
TVIKaMa 3rpage Koje yTnuy Ha Tepmmuke nepdopmaHce 1
nepuoay rpagoe.

1. APXUTEKTOHCKO YPOaHWUCTUYKI NapameTpu:

a.  KapaKTepurCTMKe Be3aHe 3a OfHOC 3rpaje 1 napuene
6. OAHOC Npema CycefHUM 3rpajama.

L. BeMuMHa 3rpajie y 3aBUCHOCTY off 6poja CTaHOBA.

[etarbHuje objalurberbe NonasuiwTa aHanmse aato je
y okBuMpy Tabene 0.1.

'www.building-typology.eu
’env.meteo.noa.gr/datamine

YBog Introduction

Such processes have resulted in a heterogeneous distri-
bution of the population and residential units with wide-
ly varying densities, types, and material characteristics.

The analysis and acquisition of data

This diversity prompted the development of the ap-
proach to the formation of building typology which is
based on three main standing points: architectural and
urban planning parameters, characteristics of the build-
ing affecting its thermal performance, and the period of
construction.

1. Architectural and urban planning parameters:

a. therelationship between the building and its lot;

b. the location of the building with respect to the
neighboring structures;

c. the size of the building with respect to the number
of apartments.

A more detailed explanation of the basis for the anal-
ysis is given in Table 0.1.
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Tabela 0.1

KnacmdrkaumoHa wema: TNoBm 3rpaja 3a jeAHoMopoanNYHo
1 MOPOMNYHO CTaHOBatbe

CnobogHocTojeha
3rpaga
JepaHonopoauyHa wnm
nopoanyHa 3rpaaa

ca 1-4 cTambeHe
jeavHnue.

3rpaga je
cnoboaHocTojeha Ha
3acebHOj Napuenw.
3rpaja ce He rpaHuym
Ca CycefHVM 3rpafjama

HW Ca JeAAHOM CTPaHOM.

Table 0.1
Classification scheme: building types for single-family and
family houses

Free-standing house
One-family house or a
family house with 1-4
apartments.

Itis a free-standing
structure on a sepa-
rate lot.

The house is fully
detached.

3rpagay Hu3sy

— LeHTpanHa
jeoHonopoanyHa nnm
rnopoaunyHa 3rpaga

ca 1-4 cTambeHe
jeanHuue.

3rpaga ce Hanasu Ha
3acebHOj Napuenuy
OKBMPY HM3a CIIMYHMNX
3rpaga. 3rpagda ce
rpaHmyn ca CyceHmnm
ca /iBe CTpaHe.

Terraced house .
- central

One-family house or a
family house with 1-4
apartments.

Itis located on a sepa-
rate lot in a row of simi-
lar structures.

It shares two side walls
with neighbouring
houses.

JEAHOMOPOANYHE M MOPOAVYHE 3rPALE
SINGLE-FAMILY AND FAMILY HOUSES

3rpagay Husy

- VIBUYHA
jeoHonopoanyHa nnm
rnopoaunyHa 3rpaga

ca 1-4 cTambeHe
jeanHnue.

3rpaja ce Hanasu Ha
3acebHOj Napuenuy
OKBUPY HM3a CINYHUNX
3rpafa. 3rpaga ce
rpaHnyn ca CyceiHoM
Ca jefHe CTpaHe.

2. KapakTepucTuke 3rpafie Koje yTuuy Ha Tepmuuke
nepdopmaHce:
a. 0bnuK 3rpage, OHOC 3anpemrHe 1 NOBPLIVHE: KBa-

[PaTHN 0ONNK, M3aYKeHW 00NWK, pasyheHn obnmk

6. OAHOC MyHO - MPa3sHO - KOMMYMHA OTBOPA Y OKBUPY

TEPMNYKOT OMOTaua: Marbe o 50%, suwe o 50% u xo-

PU30HTaNHe NPo30pCKe Tpake Kao nocebaH obsmK.

Terraced house -
end - terrace
One-family house or a
family house with 1-4
apartments.

[tis located on a sepa-
rate lot at the end

of a row of similar
structures.

It shares one wall with
the neighbouring
house.

2. Characteristics of the building affecting its thermal
performance:

a. the shape of the building, the ratio between the
volume and the area: square, rectangular, or complex
ground plan;

b. the full/lempty ratio of the openings within the
thermal envelope: less than 50%, more than 50%, and

U. Kopuwhere TaBaHCKOr M MOAPYMCKOP MPOCTOPa:
Hema TaBaH - MOAPYM, He KOPUCTK Ce, AeNMMMNYHO Ce KO-
PYCTI, KOPUCTU Ce Yy NOTMYHOCTW. Mpaduuky nprkas na-
pameTapa aHanu3e gat je y Tabenn 0.2.

Tab6ena 0.2 - KnacudurkaumoHe weme ca objallirberem Tuna

OCHOBE, ofHOCa dacage 1 Npo3opa 1 HaumHa Kopuwhetrba
KpOBa OfHOCHO nogpyma

A -Tvn ocHose A - type of the ground plan

YBog Introduction

horizontal window ribbons as a special category;
c. the use of the loft and the basement: no atic / base-
ment, not used, partially used, fully used. The graphic rep-
resentation of the parameters is given in Table 0.2.

Table 0.2 - Classification schemes with explanations for the

ground plan, the window / facade ratio, and the usage of the
atic and the basement

Ll - HaunH Kopuwhersa kpoBa C - usage of the atic

1 2 3
1 1 I—I
~ D

2 A

b - Tun dacage 1 npo3opa B - type of the window / facade ratio

1 2 3 4

Ll - HaunH Kopuwhersa nogpyma C - usage of the basement

1 2 3
oom <50% l:”:”:”:l >50%
00 0ood

A1 KomnaTHe 3rpaje jeHocTasHe dopme

y OCHOBW Ca OAHOCOM CTpaHa 1:1 - 1:2
A2 KomnaTHe 3rpaje jeiHocTaBHe dpopme
y OCHOBW Ca OAHOCOM CTpaHa 1:1 - 1:2

A3 Pa3yheHe 3rpaje cnoxeHe popme

y OCHOBMW Ca PasANYMTM OBHOCHOM CTpaHa

B1 3rpage ca mano otBopa Ha dacapgama. OTBOPY OpraHM30BaHY
nojeanHayYHo 3ay3umajy Marbe of 50% nospluviHe dacage.

b2 3rpage ca gocta otBopa. OTBOPK OpPraHM30BaHK NOjeANHAYHO
3ay3umajy BuLle of 50% nosplunHe dacaze.

B3 3rpane ca nocta oteopa. OTBOpY Ha hacafiama OpraHv30BaHu y BraY
MPO30PCKYIX TPaKa 1 3ay3umajy Buitle of 50% noBpLuvHe dacaze.

L1 3rpana ca paBHMM KPDOBOM

LI2 3rpaga ca KoCM KpOBOM, MOTKPOBHW MPOCTOP
Ce He KOPUCTM 3a CTaHOBatbe

LI3 3rpaga ca Kocm KpOBOM, MOTKPOBHW MPOCTOP
ce AeNUMMYHO KOPWCTY 3a CTaHOBarbe

Ll4 3rpaga ca KOCMM KPOBOM, MOTKPOBHW MPOCTOP
ce y NOTNYHOCTW KOPUCTK 3a CTaHOBatbe

L5 3rpana 6e3 nogpyma

LI6 3rpaga ca nogpymMom, MOAPYMCKM MPOCTOP

Ce He KOPUCTM 3a CTaHOBatbe

LI7 3rpaga ca nogpymom, MOAPYMCKM MPOCTOP

ce AenUMMYHO KOPWCTY 3a CTaHOBarbe

LI8 3rpaga ca nogpymom, NOAPYMCKM MPOCTOP

ce y NOTNYHOCTW KOPUCTK 3a CTaHOBatbe

A1 Compact buildings with simple form layout

with sides ratio of 1:1-1:2

A2 Compact buildings with simple form layout

with sides ratio of 1:1 - 1:2

A3 Complex buildings with non-compact layout

with diverse ratio of building sides

B1 Buildings with low window to wall ratio. Windows arranged as indi-
vidual with less than 50% of fagade surface.

B2 Buildings with high window to wall ratio. Windows arranged as indi-
vidual with more than 50% of facade surface.

B3 Buildings with high window to wall ratio. Windows arranged in the
form of horizontal stripes with more than 50% of facade surface.

C1 Building with flat roof

C2 Building with pitched roof,

attic is not used for living

(3 Building with pitched roof,

attic is partly used for living

C4 Building with pitched roof,

atticis used for living

C5 Buildings without basement

C6 Buildings with basement.
Basement is not being used for living
C7 Buildings with basement.
Basement is partly being used for living
C8 Buildings with basement.
Basement is being used for living
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3. [lepvwop rpagrbe Kao Besa Ca npomeHama y fpyLwTse-

HO MONMUTUYKMM penaumjama, TexHosnornjama rpagre 1

Npon1cKMa Be3aH1M 3a rpaheBrHCcapcTao.

a.  TepMmnukM NponucK, rognHa yeohera nponwmca
Coumo - NOANUTUYKO CTarbe y fPyLWTBY

u. [NpomeHe cnctema rpaarbe
O. [TpomeHe BnacHNYKMX 0OfHOCA
e. [lpuBatvzaumja v MHOMBNLYANHA UHULW]aTVBA

Kao KapakTepucTnuHn ofabpaxn cy cneaehn nepu-
ogn: 1919, 1919-1945, 1946-1970, 1971-1980, 1981-
1990, 1991- naHac.

Dopmnparbe KpuTeprjyma 3a yCnocTaB/bake TMno-
Ba CTaMOeHVX 3rpaja je MmoCTaBWIO OCHOB 3a Aabe WC-
Tpaxu1Barbe anu Huje OTKIIOHWNO Npobnem HegocTaTaka
afleKBaTHMX MofaTaka v ynpaso 36or Tora 6uno je Heo-
MXOAHO MPUMEHUTU MNPOLEeAypYy O2paHuyeHoz nonuca
Ha aAEeKBAaTHOM CTATUCTUUYKOM Y30pKY. YCfen KOMMIeKc-
HOCTW MpoLeaypa 1 Ca XefboM Aobujarba peneBaHTHUX
CTaTUCTUYKIX BPEAHOCTM OBaj MOCTYNaK je NOBepeH Npo-
GeCcroHanHoj KOHCYNTaHTCKOj GUPMU.

Mpununkom feduHrcarma npoueaypa v ycnea orpa-

HUYEHKX BDEMEHCKIMX 1 MaTePHjanHuX pecypca oanyde-
HO je Aa ce NPUMeHM Tako3BaHW ABOCTEMNeHM Monuc ca
NpPUKyrbakbem MHGoPMaLmja no OyOuHu:
1. TpBK CTeneH NpeacTassba ad-hoc NONMC y KOMe je of
CTpaHe 00yueHVX nonmcreada MoeHTUGUKOBAHO 1 Nomnw-
caHo npeko 6000 3rpafa. [la 6u uenokynHa npoleaypa
61na CTaTMCTMYKN PeneBaHTHa, MPUMerbeHa Cy afeKBaT-
Ha npasuna: Teputopuja Cpbuje (6e3 Kocosa) je noperse-
Ha Ha 25 uenMHa npema TepuTopKujanHoj NorMumM agmmn-
HUCTPATVBHIX OKPYra (AUCTPUKTA) Y OKBMPY KOJUX je Kao
nonaswiwTe NocAyx1na jeanHuua nonmca (oko 200 go-
MahWHCTaBa) ogabpaHa Mo MPOMOPUMICKOM MPUHLMMY.
MonucmeaHa je ceaka Tpeha 3rpaga oA MonasHe Tauke.
OBOM MPUANKOM je M3BPLIEHA M aeKkBaTHa CTaTUCTMYKA
cTpatndmKaumja y cknagy ca TMNoOM Hacesba ypbaHo/py-
PaJHO 3a CBe aHanm3upaHe okpyre. BaxHo je HanomeHy-
TV [1a je y OBOM NpOLEeCy CBaka 3rpada 1 dotorpadurcanHa y
CKnagy ca yHanpep ytepheHom npouegypom. LLema pac-
noaene okpyra 1 yKyrnHor 6poja nonvcaHux objekata Ha
TepuTopwjn Cpbuje pata je Ha cnvum 0.1. 1y Tabenn 0.3.

3. The period of construction as the connection be-
tween socio - political changes, construction technolo-
gy, and legislature regulating construction:

a. Thermal regulations, the year of introduction

of regulations;

b. Socio - political conditions;

c. Changes in construction systems;

d. Changes in property ownership;

e. Privatization and individual initiative.

The following periods were chosen as representative:
1919, 1919-1945, 1946-1970, 1971-1980, 1981-1990,
and 1991- present.

Forming the criteria to establish the types of residen-
tial buildings yielded the basis for further investigation;
however, it did not solve the problem of lacking ade-
quate data. Therefore, it was necessary to apply the pro-
cedure of a limited census on an appropriate statistical
sample. Due to the complex procedure and the desire
to obtain relevant statistical information, a professional
consultancy company was entrusted with this process.

The definition of the procedures and the limited tem-

poral and financial resources dictated the application of
a two-step survey with “in-depth” data gathering:
1. The first phase was the ad hoc survey in which over
6000 buildings were identified and surveyed by qualified
enumerators. For the entire procedure to be statistical-
ly relevant, adequate rules were applied: the territory of
Serbia (without Kosovo) was divided into 25 entities cor-
responding to administrative districts, within which the
survey unit (approximately 200 households) was chosen
according to the probability proportional to size sam-
pling. Every third building from the starting point was
surveyed. Adequate stratification was done according to
the type of settlement (urban/rural) for all analyzed dis-
tricts. It should be noted that each building was photo-
graphed during the process in accordance with the pre-
viously defined procedure. The distribution pattern of
the districts and the total number of the surveyed build-
ings on the territory of Serbia is given in Figure 0.1 and
Table 0.3.

Cnuka 0.1 - NMogena Cpbuje Ha agMUHUCTPATVBHE fenoBe

beorpap
Belgrade

3anagHa Cpbuja
West Serbia

LleHTpanHa Cpbuja
Central Serbia

Tab6ena 0.3 - CTaTUCTMUKM NOAALM O Y30PKY
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Figure 0.1 - Division of Serbia into administrative units

BojsoavHa

Vojvodina

McTouHa Cpbuja
East Serbia

JyrovictoyHa Cpbuja
Southeast Serbia

Table 0.3 - Sample statistics

Okpy3n Districts 25
3rpaae eBuaeHTVMpaHe y cBakom of okpyra Buildings recorded in each district 240
[oyeTHmnx Tauaka Starting points 400
[MoueTHWxX Tauaka y OKBMPY OKpyra Starting points within a district 16
3rpaga no nouetHoj Taukmn Buildings at each starting point 15
YkynHo 3rpaga Buildings in total 6000

2. [pyrn cTeneH npeacTaB/ba A€Ta/bHO MOMWUCUBAHE
3rpafa y3 KBaHTUTATMBHO UCTPAXKMBaHe Ha TEPEHY Ju-
yem y auye NPUHUMNOM MHTEPBjyMCarba CTaHOBHMKA.
Osom npunmkom je n3splieHo npeko 1200 nHTepsjya ca
No jeAHVUM NPeACTaBHUKOM Yy 3rpaav. Opabuvp 3rpaja je
ypaheH y cknagy ca CilyyajHUM KOPakom Nnpema noLTaH-
ckoj aapecn (SRSWoR simulation), oqHocHO npepncTas-
HVK 3rpage je ofabpaH no Knw-osvim Tabenama - MHTep-
BjYMCaHO je CBaKO NeTo AOMANNHCTBO. V1 OBOM MPUANKOM
je BplueHa oarosapajyha ctpatndukaumja y 3aBUCHOCTH
of ypbaHor / pypanHor Kapakrepa Hacesba, Takohe je
BPLeHa 1 NocT-CTpatndMKaumja y 3aBUCHOCT OF T1Na

2. The second phase involved detailed recording of the
buildings with the quantitative field survey by face - to
- face interviews with the residents. Over 1 200 inter-
views were conducted with one representative resident
per building. The buildings were sampled upon random
step from the given address (SRSWoR simulation), while
the representative resident was selected upon the Kish
tables; every fifth household was interviewed. Again, the
rural / urban type of settlement was used for stratifica-
tion; post-stratification was done upon the type of settle-
ment and district; in-field checks were carried out in 12%
of the sample.
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Hacerba 1 OKpyra, AoK je 12% pe3yntata NpoOBepPeHO Hak-
HaZHO Ha TepPeHYy.

MonuncHy dopmynapu 3a oba H1MBOa nonwuca cy fedu-
HucaHn y cknagy ca TABYJTA npojeKTomM OfHOCHO fieTarb-
HVM MHOOPMaLIMjamMa HEOMXOAHMM 33 AAEKBATHO CTPYK-
Tyvparse rpaheBnMHCKOr GoHAa 3rpaja.

AHanu3sa nobujeHnx nofgaTtaka n popmrpare
Tunonoruje

Momaun fobwjeHn no ctaHaapaHoj MICM npouenypu
1 METOAONOMMjN HACY MO BUTV IMPEKTHO NpUMEHe-
HV Y Npouecy AedUHMCaka pPenpe3eHTaTUBHIX TUMOBa
13 NPOCTOr pasfnora wro ce oapeheHn napameTpun Bo-
nymMeTpuje, OAHOCHO ypbaHe KapaKTepUCTUKe, He Mory
MCKazaTn Hymepwuuku. Y by farbe obpaae, dopmmpa-
Ha je HoBa 6a3a nopaTtaka M feduHMCaHa codpTEpecKa
nnathopma nomohy Koje je n3BpLleHa AeTarbHWja aHanv-
33 PacnonoXmBIMx MHGOPMaLMja.

KapaKkTeprcTnyHM NpurKas 13rnefa ekpaHckmux npw-
Ka3a eflemeHaTta OBOr copTBEpa Ce MOXe BMAETH Ha CIU-
kama 0.2 1 0.3.

Cnuke 0.2, 0.3.- KapaKTeprcTnyaH nsrnef copTBEPCKOr Nake-
Ta Ca NPVKa3oM TUMUYHKeE 3rpaje, anatmMa 3a aHanusy, yum-
TaHVM nogauvma u gucTpmbyumnjom 3a onpeheHn permoH

i

-

Survey questionnaires for both phases were defined
in accordance with the TABULA project along with the
detailed information required for an adequate formation
of the residential building stock.

Data analysis and typology formation

The data obtained by the standard ISM procedure
and methodology were not suitable for direct applica-
tion in the process of defining the representative types
since certain volumetric parameters and urban charac-
teristics could not be expressed numerically. For the pur-
pose of further processing, an additional database was
formed and new software platform was defined, which
were used to perform a more detailed analysis of the ob-
tained information.

Characteristic screen reviews of the software ele-
ments can be seen in Figures 0.2 and 0.3.

Figures 0.2, 0.3. - Software illustration of characteristic lay-
outs showing typical buildings, analytical tools, imported
data sheet and distributions for a particular region

Rai

|
¥

-

it
}

QUL

O

MNpenMmMrHapHOM aHanm3om Ao0WjeHMX nofaTaka yo-
YEHO je da MoCTaB/beHa METOAOSOMNja Aaje HeAOBObHO
jacHy cnvky rpaheBrHCKOr GOHAA HAPOUUTO Ha HBOY KO-
NEKTMBHOr CTaHOBarba. Pasnor 3a oBakee pesynrate np-
BEHCTBEHO Tpeba TPaKWTV Y HepaBHOMEPHOM Pa3BOjy
Cpbuje OOHOCHO HeHMX Hacerba Koja Ce KapaKTepuuly
Pa3IMUYUTAM FyCTMHaMa CTaHOBarba. V1ako je youeHa noja-
Ba Omna aHTMUMNMpaHa NPUIMKOM Gopmu1parba Y30pKa,
AMCNeP3HOCT je NPeBasuLia O4eKMBarba U 3ak/by4eHo je
[la CnpoBeieHn NonKcC fiaje BeoMa Aobpe pesynTaTte y pe-
TVIOHVIMA MakbUX TYCTUHA [OK Ce Y TYCTO HaCerbeHnm yp-
6aHVM 30Hama [obujajy HeaieKBaTHU pe3ynTaTy Kao no-
cnefmua HefJOBOSbHE 3aCTyr/beHOCTV MOMa3HMX Tayaka,
OIIHOCHO YKYMHOT 6p0oja NonmMcaHwvx 3rpaga.

Cnuka 0.4 - Tun cTaHOBaha
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A preliminary data analysis indicated that the defined
methodology did not yield a sufficiently clear view of the
building stock, especially in terms of multi-family hous-
ing. The reasons for this could be found in nonuniform
development of Serbia and its settlements, character-
ized by different population densities. Although this was
anticipated during the sample formation procedure, the
dispersion was greater than expected and it was con-
cluded that the survey gave very good results in the re-
gions with lower population density, while in the dense-
ly populated urban zones the results were not adequate
due to fewer starting points or the smaller total number
of the surveyed buildings.

Figure 0.4 - Type of housing

6.3%

3.9%
KonekTnBHO CTaHOBakbe
Apartment blocks

BriwenopoanuHe 3rpase
Multifamily houses

[prmerbeHa MeTofosoMMja rae je OCHOBHA jefuHW-
La MAeHTUMKOBAHA Kao 3rpaja Ha OCHOBY MOLWTaHCKON
6poja ycnen onvcaHe OMCNEP3HOCTW pe3ynTyje nopat-
KOM O OAHOCY KONIEKTMBHOI W MHAMBUAYANHOr CTaHO-
Barba y Cpbujv nprkazaHom Ha cnvum 0.4.

89.8%
JenHonopogavyHe 3rpage
Single family houses

Due to dispersion described above, the applied
methodology with the basic unit identified as a building
upon the postal house number resulted in the informa-
tion on the ratio between single and multi - family hous-
ing in Serbia shown in Figure 0.4.
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KapaTepuctnuHa anctpubyumja TMnoBa npema nocta-
B/bEHOj METOLOMNOTMM U HA OCHOBY MPWKYT/beHUX NOAa-
TaKa 3a 3rpajie Hameh-eHe NopoANYHOM CTaHOBakbY fiaTa
jey Tabenn 0.4.

Tabena 0.4 - CTaTMCTMUKA 3aCTyM/beHOCT AedUHNCAHNX
TUMNOBA Ca MNYCTPATUBHUM NPYKA3OM 3rpaja

Characteristic distribution of the building types accord- OCHOBHe KapakTepucTrKe, nocmaTpajyhv Ha H1MBOY
ing to the defined methodology and upon the data Cpbuje, ce Mory 1ckasaTn kpo3 crefiehe acnekre:
gathered for single - family housing is given in Table 0.4. - lepwvog vsrpaarse: cnvka 0.5.

Cnuka 0.5 - lMepwuop n3rpagre

20012011 [ 4
—

Table 0.4 - Statistical values of identified types with character-
istic buildings

1991-2000

YBog Introduction

In Serbia, the basic characteristics can be presented
through the following aspects:
- The construction period: Figure 0.5.

Figure 0.5 - Construction period

Cramcivka 3 1981-1900 [ 119
Statistics
1046-1970 | ;-
<1919 1.73% 0.09% 0.33%
1919-1945 _ 12%
<1919 [ 4%
1919-1945  1243% 0.52% 1.38% MPUMETHO HajuHTeH3MBHYje aoba rpahetsa je Besa- Itis noticeable that the most intensive period of con-
HO 3a Nepwop NocnepaTtHe obHoBe 1946-70. U3 kora no-  struction was during the post-war renewal, 1946 70, ac-
Thye rotoBo 40% ykynHor doHaa 3rpafa. 3a BpemeHckn  counting for almost 40% of the total building stock. The
aCMeKT 3rpafla KapkKaTepucTUUHa je 1 npomeHa TMnoBa  temporal aspect is also characterized by the change in
3rpana, Kojy je Moryhe npatuTin y rotoBo CBUM pervoHn-  building types, observed in almost all regions. Particular
1946-1970  32.47% 0.43% 1.60% .
Ma. VI13pasmnTo nokanHm TMNoBM ce HanywTajy n noctene-  local types were abandoned and there was gradual tran-
HO Ce Npena3n Ha TUNCKe, yHUdULUMPaHe 3rpage. sition to uniform standard building types.
- Kopuuherbe Tepmonzonaumje: cn. 0.6. - The use of thermal insulation: Figure 0.6.
.6. - j Fi .6.- f th linsulati
1971-1980  2161% m 024% 065% Cnuka 0.6. - lMprmeHa Tepmonsonauuje igure 0.6. - Use of thermal insulation
43%
e F 56%
16% 1%
1981-1990  15.19% 0.19% 0.53% [a Yes 26%
1% 1981-1990 74%
He 3Ham Doesn't know 0%
15%
1971-1980 84%
1991-2000  6.37% 0.269% 0.109% 1%
12%
33% 1946-1970 88%
He No 1%
2001-2011  3.60% 0.100% 0.17% 500
< 1945
95%
0%
16
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MpumeTaH je nopacT kopuwhera Tepmonsonauuje
Ha kyhama WTo je y cknagy ca TpeHgom noseharba LieHa
eHepreHaTa off Nep1ofa CBeTcke HadTHe KpK3e, NoAw-
3akbemM HYBOA 3Hakha 1 CBeCTV O MpobiemrMa Be3aHUMm
33 TepMUUKe NepdopmMaHce 3rpaga Kao 1 JocTynHowhy
TEXHOMOMMje Ha TPXMLLTY.

Ca opyre cTpaHe, BUAMMO Aa je NpoceyHa AebrbrHa
Kopuwhere n3onauwje ceera 5 cm (cn. 0.7.) WTO je Hepo-
BO/BHO 1 MO CTaHgapay Y.J5.600 kojum cy aeduHMCaHm
napameTpu TepMmmuKe 3aliTuTe 3rpafa (oa 1980. no ose
roaviHe), OAHOCHO BEOMA HE3a40BOSbaBajyhe npema Ho-
BMM, 3HAaTHO CTPOXMjVM yCnoBMMa AedrHUCaHMM Y [pa-
BUITHVIKY O eHEPreTCKoj eburkacHOCTM 3rpafa (CrnyxbeHu
rnacHuk PC 6p. 61/11)).

Cnuka 0.7. lebrbmHa Tepmomronaymje

1.5.1%
2-4%

2.5|0%
3-7%
4.3%

45 | 0%

There was a noticeable rise in using thermal insu-
lation in houses concurrent with the growing costs of
fuel due to the world oil crisis, the raised awareness and
knowledge on the issues related to thermal performance
of buildings, and the availability of the relevant technol-
ogy on the market.

On the other hand, the average thickness of the insu-
lation used was only 5 cm (Figure 0.7), which was not suf-
ficient according to the UJ 5.600 standard defining the
parameters of thermal protection of buildings between
1980 and 2011, and is quite unsatisfactory according to
the new, much stricter stipulations of the Regulations on
energy efficiency of buildings (Official Gazette of the RS,
No.61/11).

Figure 0.7. Thickness of thermal insulation

6.2%
7.1%

CrapocTt npo3opa

Mpo3opw, TN (KOHCTPYKUWja, 3acTak/bere) W
CTarbe (CTapocT) ce cmaTpajy Beoma OUTHUM GakTo-
puMa eHepretcke edukacHoCTW. M3 pesyntata npu-
KazaHux Ha cn. 0.8. MOXemo BMaeTn Aa je rotoeo 70%
nposopa crapuje of 30 rofnHa, OAHOCHO fa Cy He-
ANEKBATHMX TEPMUUKMX KapakTepucTvka. Y cknagy
Ca KMBOTHMM BEKOM OBOI TMMa MPOW3BOAA U CaBpe-
MEHNM peLlerbMa PacnoNOXMUBMM Ha TPXKULWTY OHU
npefcTaB/bajy 3HauajHW MNoTeHuwjan YyHanpeherba
YKYMHUX TEPMUYKMX NepdOPMaHCK 3rpaja.

Cnuka 0.8 - CrapocT npo3opa
<10

11-20 13%

21-30

31-40

41-50

>50 11%

Y cknapy ca NpeaxofHWM Hanasvma je M KapakTte-
PWCTMKA 3rpada AeduHMCaHa Kao CTemeH 3aBPLIEHOCTM
dacapa. MNprMeTHO je Aa NOCTOjW M3Y3eTHO BENMKK 6POj
He3aspuleHux 3rpaja y Kojuma ce ctaHyje v suie op 30
FOAVHA Yy TEPMUYKM K3Y3e€THO HEMOBOSBHUM YCIIOBU-
ma. (Cn. 0.9.) Osa nojaea je 3HayajHa Kao maycTpauwja
LPYLWTBEHNX OKOTHOCTH.

Cnuka 0.9 - 3rpage ca 3aBpLueHOM dpacagom

YBog Introduction

Average age of windows

Windows, their type (construction, glazing) and con-
dition (age) are seen as very important factors in energy
efficiency. The results shown in Figure 0.8 indicate that
almost 70% of windows is older than 30 years and that
they have inadequate thermal properties. With respect
to the life span of this type of product and the modern
solutions available on the market, windows have a sig-
nificant potential in the improvement of overall thermal
performance of buildings.

Figure 0.8 - Windows - construction period
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19%

23%

17%

Furthermore, the characteristic of buildings defined
as the completeness of the facade was also in accor-
dance with the above findings. It is indicative that there
are an exceptionally great number of unfinished build-
ings used for residence for longer than 30 years, in ex-
traordinarily unfavorable thermal conditions (Figure 0.9).
This phenomenon is also significant as an illustration of
social circumstances.

Figure 0.9 - Buildings with finished facade
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/lcToBpemeHo ca CTeneHoM 3aBpLIeHOCTH, CBeLOUM
CMO APYror yTuuaja APYWTBEHMX 1 HAPOUMTO EKOHOM-
CKMX penauuja y Besn ca kopuwherem 3rpaga. Ha rpa-
GurKoHy fatom Ha cnvum 0.10. BmuaK ce fa ce jeasa 'y 30%
3rpaga 3arpesa Buwe of 70m? NoBpLUMHE, AOK Ce Y 25%
rpeje mMarbe ofi 25m? OAHOCHO jefiHa NMPOCTopKja, LUTO
je vnycTpauvja CTaHAapAa CTaHOBarba. VcToBpemeHo,
YyMHbeHMLa Aia ce CaMo e 3rpaja rpeje TOKOM 3ume yTi-
ue 1 Ha NpoLeHy CTBapHe NoTpoLltbe eHepruje y Cpbujn,
OAHOCHO OTBapa MuTarba Be3aHa 3a noTeHuumjane Lre-
[be eHepruje Kpo3 npoLec eHepreTcke caHauuje 3rpa-
[a 1 oTBapa MOrynHoCT1 1 3a nobosbliarbe CTaHaapaa
CTaHOBakba.

Cnuka 0.10 - [pejaHa noBpLUMHa CTaHa

28%
> 69 m?

23%
50-69 m?

Mmajyhw y Bugy CBe UCKasaHe KapakKTepucTumke
noctojehvx 3rpafia UCTpaxuBarbe y Be3M Ca Mepama
eHepreTcke eQUKaCHOCTW MoKasyje Aa Cy CTaHOBHULIM
YrNaBHOM CBECHM MpOoOnemMa 1 HapoumnTo MoTeHuMjana
ylTele eHepruje Kpo3 oapeheHe nHTepBeHLje Ha Tep-
MMUYKOM OMOTauy 3rpaja LTo ce unyctpyje Ha cn 0.11.

Cnuka 0.11 - CBecT 0 Mepama yluTefe eHepruje
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Besides the level of completeness, there are other so-
cial and particularly economic influences acting on the
use of buildings. The chart in Figure 0.10 shows that in
as few as 30% of the buildings more than 70m? is heat-
ed, while in 25% less than 25m?, i.e. one room, is heated,
which is illustrative of the housing standard. At the same
time, the fact that only a part of the building is heated
in winter also influences the estimated real energy con-
sumption in Serbia. This poses questions related to the
energy saving potentials through energy rehabilitation
of buildings and opens opportunities for the improve-
ments to the housing standard.

Figure 0.10 - Heated area

25%
<25m?

24%
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Taking into account all observed characteristics of the ex-
isting buildings and with respect to the survey into energy
efficiency measures, it transpired that the residents were
mainly aware of the problems and, especially, of the poten-
tial energy savings by certain interventions on the thermal
envelope of the buildings, as illustrated in Figure 0.11.

Figure 0.11 - Awareness on energy improvement measures
61%
45%
36%
21%

20%

MNopopaunyHo cTaHOBame

IcTpawvBarbe je nokasano Aa 87.35 % cBumx CcTambe-
HUX objekaTa y Cpbujn (Ha OCHOBY MOLWTaHCKOr 6poja)
UmMHe 00jeKTV NOPOAMYHOT CTaHOBarba. OCUM WTO Npef-
CTaBsbajy Hajuelwhvt 06nMK CTaHOBakba BaH ryCTO Hacesbe-
HUX FPAACKMX CpefnHa, nopoanyHe kyhe cy, kao marbe
rpaheBuHCKe LiennHe, 0bjekTu Koje je Moryhe Beoma jef-
HOCTaBHMM MeTOAama YHanpeauTn U YUMHUTA He Camo
eHepreTckn eprkacHujum, Beh 1 ganeko KOMGOPHMjUM
33 HenocpeaHe KOPWUCHMKe. 33 MPBU KOpak UCTPaxn-
Barba — NpeuunsHvje yTphrBarse v aHanusy noctojeher
CTarba — OBAj CerMeHT rpaheBrHCKor poHa ce Nokasao
Beoma nofobHum, byayhn aa ce TOKOM pafa Ha Tepe-
HY, AMPEKTHUM KOHTAKTOM Ca BAACHULMMA / CTaHapMMa
MOrao ctehn yBua He Camo Yy TeXHUUKe 1 MOPOONOLLKe
KapakTepucTnke oBux objekata, Beh ce morna crehu u
jaCHa CIMKa O HUXOBMM TePMUUKMM NepdopmaHcama
NPUIKOM eKkcrnoatauumje. Kako je TOKOM UCTpaxmBarba
NpPUKynsbeH, obpaheH 1 aHanu3vpaH 13y3eTHo 0buMaH
maTepujan, Te Kako Cy Ce MPUINKOM AeTa/bHOI CHUMarba
objekaTa WMPOM 3emibe MCKPUCTaNMcane Heke onwte
KapaKTepucT1Ke, OANYUYeHO je Aa ce jeaaH aeo nobuje-
HUX pe3ynTata nybsvKyje npe 3asplieTka Apyrvx ¢asa
NCTPaXVBarba, Kako 61 ce 1 LWKMpa jaBHOCT yrno3Hana ca
aKTyeNHOM CIIMKOM CTambeHor doHaa Cpbuje. Tako je
HacTao oBaj Npernes objekata NOPOAWNYHON CTaHOBaHA,
re je 13 CBaKOr pervioHa npurkasaHo no 5 o 6 n3abpa-
HVX TUNONOWKNX NPEACTaBHMKA, Y3 NpaTtehu TekCT Koju
6nvKke onucyje 1 objallikbaBa OMLTe KapaKTepUCTUKe 1
CcneundUUHOCTY MOCMATPAHOT PernoHa.

Kana je pey 0 apxMTEKTOHCKO - YPOAHUCTUYKMM Napa-
MeTpKMa, MoKa3arno ce Aa je Hajsulle cnobogHocTojehix
objekaTa Ha napuenu, yrnaBHOM MOBYYEHVX Y OLHOCY
Ha perynaumjy. H130BM Cy ce nokasanu Kao Beoma peT-
Ku (ocum y BOjBOAMHMW, rAe Cy 3aCTYM/bEeHUjN HErO Y ApYy-
FVIM LENOBUMA 3eMSBE), @ Y LIEHTPANHUM rPeCKMM 30Ha-
Ma rae ce yelwhe Hannasm Ha OBaj TMN perynaunje, MHOrn
00jeKTV Cy MPOMEHWN HaMeHY, Te Ce BULWE He MOry CMa-
TpaTh CTaMbeHNM 3rpaaama.

O6jeKTn MHOMBMIYaNHOr CTaHOBakba, Y CBOjOj 6a3unu-
HOj dOpPMK, YrNaBHOM Cy KyOycu jeJHOCTaBHe OCHOBE, Ca
MatbiM BpojeM OTBOPa U 3aCTaK/bEHVIX MOBPLUMHA, MOK-
PVIBEHW KOCUM KPOBOM. [TOTKPOBHM (TaBaHCKM) NpOCTOP

YBog Introduction

Family housing

The survey showed that family houses accounted
for 87.35% of all housing units in Serbia (based on postal
house number). Besides being the most common form
of housing beyond densely populated urban areas, the
family house, as a smaller construction entity, is a struc-
ture which can be improved using very simple meth-
ods, making it not only more energy efficient but also far
more comfortable for the direct beneficiaries. For the first
phase of the survey — precise identification and analysis
of the given conditions — this segment of the building
stock proved as quite suitable; the direct contact with
the owners/residents during the field work gave insight
into the technical and morphological characteristics of
the buildings and also into their thermal performanc-
es. In the course of the survey, a substantial amount of
material was gathered, processed and analyzed and a
number of general characteristics were obtained dur-
ing the detailed recording of the buildings throughout
the country; therefore, it was decided that part of the re-
sults should be published before the completion of the
other phases of the research so that the general public
become aware of the current state of affairs in the Ser-
bian housing stock. Thus, this review of the family hous-
ing came to existence, giving 5 to 6 representative types
for each region, accompanied by more detailed descrip-
tions and explanations of both general and more specific
characteristics of the particular region.

In terms of architectural and urban planning param-
eters, the results showed that the most houses were free-
standing on a lot, mainly set back in relation to the street
front. Rows of houses proved to be very rare (except in
Vojvodina, where they are more frequent than in other
parts of the country), while in central city areas where
such regulation types are more common, many build-
ings have changed their purpose and can no longer be
considered as residential.

It their basic form, single - family houses are mostly
volumes of a simple ground plan, with a few openings
and glazed surfaces, covered by a pitched roof. The loft
(attic) space is rarely used for living, except in some more
recent houses in urban areas. The cellar or the basement
is usually found in houses on a sloping terrain.
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PEeTKO Ce KOPWCTM 3a CTaHOBarbe, OCKMM KO MOHEKMX
objekaTa yrnaBHOM HOBUWjer faTymMa Y rPafCcKiM Cpeau-
Hama. Mofpym Vnn CyTepeH jaBiba Cce MaxoM Kof objeka-
Ta Ha MOKPEHYTOM TepPeHy.

Mepwvoar3saymja ce Nokasana BeoMa OUTHUM acnek-
TOM MPWUIMKOM CTPYKTyVparba CTambeHor doHaa. Ha-
nmve, kof objekata rpaherux o apyre nonosuHe 20.
Beka MOXe Ce MPUMETUTK jacHa n3gndepeHuMpaHocT
MO PEernmoHaNHUM, reorpadCknmM 1 KAMMATCKUM YCno-
BMM3, 3aTUM TUMONOWKE ¥ MOPOONOLLKE pasfnnKe 13-
meDhy ypbaHux 1 pypanHux cpeamnHa, uta. O nonosuHe
20. BeKa, NoKasiHa KOMMOHEHTa Cnabu, TpaavLMOHaNHM
CKJIOMOBY, MaTepujann 1 TexHWKe rpaarbe 61Bajy 3a-
nocTaB/beHn 1 npeosnahyje yHUGOPMHYM, rOTOBO KOH-
dekumjckn, NprcTyn. Tako ce MOXKe KOHCTAaTOBaTH fa ce
on 1970-Tmx 0O AaHac MoXke Hahm roToBO MCTOBETHU
MojaBHY 06MVK CTamMbeHe apXUTeKType Y roTOBO CBUM
Kpajesima Cpbuje.

Ca eHepreTcKor acnekTa, MOXe Ce KOHCTaToBaTV Aa
BehuHa 3rpaga obyxeaheHrx OBUM UCTpaxuBarbem He
330BO/baBa CTaHAapAe, WTO C OO3PUOM Ha HauMH Ha
Koju cy rpabeHe, yrnaBHom 6e3 afekBaTHe AOKyMeHTa-
umje 1 noluToBarba NPOMKMCa, He 13HeHahyje. Vctospe-
MEHO, 13pa3nta matepujanHa BPefHOCT je HeCropHa,
LWITO jow BULE MOTeHUMPa Teme eHepreTcke caHauuvje 1
obHoge. OBaKkBMM Mepama Ov ce 3HauajHuje JonpuHe-
IO CMarbetby MOTPOWHE eHepruje y3 NCTOBPEMEHO MO~
Beharbe KoMdOpa, HAPOUMTO MPOCTOPHOT, YnMe Ou Ce 1
OMLTN YCIIOBU XKMBJbeHsa NMOBOSbLIANN.

The categorization according to construction peri-
ods proved to be a very important aspect in the struc-
turing of the housing stock. Specifically, the houses built
by the second half of the 20th century show distinct fea-
tures with respect to the regional, geographical, or cli-
matic conditions; there are also typological and mor-
phological distinctions between urban and rural areas,
etc. Since the mid-20th century, the local distinction has
weakened, the traditional construction systems, materi-
als and techniques have been abandoned to the preva-
lence of the uniform, ready-made approach. Thus, it can
be concluded that since the 1970s there has been al-
most identical manifestation of residential architecture
in nearly all parts of Serbia.

With respect to energy properties, it can be stated
that most buildings covered by the survey do not meet
the required standards; this is not surprising taking into
account the method of construction, mainly lacking ad-
equate documentation or compliance with the regula-
tions. At the same time, there is indisputably high ma-
terial value, which further emphasizes the potential for
energy rehabilitation and refurbishment. Such measures
would significantly contribute to the reduction of energy
consumption while increasing comfort, especially spa-
tial, thereby improving the general living conditions.

Yson

Introduction
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PervoHn 1 - 3anagHa Cp6uja

1. OCHOBHM MOAALM O PETVUOHY

PernoH 3anagHe Cpbuje dopmupajy MausaHcku, Ko-
ny6apckn 1 3natmbopckin oKpyr. Ha cesepy pervioHa Ha-
na3u ce MauBaHCKM OKpYr, ceBepo3anagHn 1eo nepmna-
HoHcke Cpbuje, Ay 3anaaHe rpanvue Cpbuje npoctrpe
ce 3naTnMbopCKM OKPYr, a n3mMehy riix ce Hanasw Kony-
6apCKM OKpYr, 3aNpaBo ceBepo3anafHu aeo LLymaanje.

MauBaHcKM OKpyr o0yxBaTa HajceBepHujKM [eo
pervioHa, ovemnyeH ApuHom Ha 3anagy, CaBom Ha ce-
Bepy M MMIaHMHCKMM MacuBom COKOCKMX MaHMHA
Ha jyry v jyrouctoky, [JOK Ce HajucTouHmju feo Mau-
BAHCKOI OKpyra rpaHuvun ca Teputopujom beorpa-
na. AnyBMjanHO 3em/bUliTe CeBepHOr fena pervioHa
je MNoAHO M M3Y3eTHO MOrOAHO 3a PaTapCTBO, AOK CY
Opexy/bkacT Npeaent Ha jyry norogHmju 3a Bohapcteo

Region 1 — West Serbia

1. Basic information about the region

The region of Western Serbia comprises the districts
of Macva, Kolubara, and Zlatibor. In the north of the re-
gion, there is Macva District, the northwestern part of
Peri-Pannonian Serbia; along western Serbian border,
there is Zlatibor District; between them, there is Koluba-
ra District, the northwestern part of Sumadija.

Macva District stretches over the northernmost part
of the region, bordered by the Drina in the west, the Sava
in the north, the massif of Sokolske Planine in the south
and southeast, while its easternmost part borders the ter-
ritory of the City of Belgrade. The alluvial soil of the North-
ern part of the region is fertile and particularly suitable
for farming, while the hilly areas in the South are more
suitable for fruit growing and animal husbandry. Macva

M cToyapcTso. Y MauBaHCKOM OKpyry npeoenahyje
YMEPEHO-KOHTVHEHTASHA K/MMA, Ca U3PaXEHOM NaHOH-
CKOM KMMOM Ha CeBepy 1 Noapy4juma ca MaaHMHCKOM
KIVIMOM Ha jyry 1 jyrosanafy okpyra. [pema npenvmm-
HapHWM nogaumma 13 nonuca 2011, roanHe, MausaHCKM
OKpyr nma 297 778 CTaHOBHWKa KOjW X1Be Yy 6 OMLIThHA
n 2 rpaga. Ceamwte okpyra je y WWanuy, koju je 1 Hajgehu
rpad - AOMWMHWUCTPATUBHWM, KyNTYPHWM W WMHOYCTPUJCKM
LieHTap OKpPYra, Kao v 3HauyajHo caobpahajHo usopuLlTe.

Kony6apckn okpyr je reorpadckv no3vUMOHK-
paH m3mehy MausaHckor ¥ 3naTMOOPCKOr OKpyra,
noavpyjyhu pybHa nogpydja beorpaga 1 ceseposanaa-
He penose lymaanje. bnaro nokpeHyT TepeH norogyje
BONApPCTBY M PATapCTBY, AOK je Y MAAHUHCKUM npegenu-
Ma 3acTym/beHo 1 cTovapcTso. [Mpeosnahyje ymepeHo-
KOHTVHEHTaNHa KMMa, Ca eNeMeHTUMA MNaHUHCKe K-
Me Yy BuWKMM npegenvma. feomopdonorvja, Knuma w
apXUTEKTYypa MaxoMm 1majy OfSindja KapaxkTepucTiyHa 3a
Wymaaunjy koja je petarbHuje obpaheHa Kpo3 pervioH 2
(LleHTpanHa Cpbwja) u pervon 3 (Mctourna Cpbuja). Mpe-
Ma NpenuMMHApHUM Nofaurma M3 nociedHer Nomnmca,
Kony6apckn okpyr nma 174 228 CTaHOBHMKa KOjU xMBe Y
neT onwTrHa 1 rpagy Barmesy Koju je yjenHo v ceguwte
oKpyra.

3natnbopckmn okpyr je Hajsehun okpyr y Cpbujn u
obyxBaTa OpACKO-NNAHNMHCKe Npeaene Ha 3anagy 3emsbe,
rae ce npoctvpe nsmehy Ouapcko-Kabnapcke knmcype
n peke [puHe, on nnaHnHa MarseH 1 [oBneH Ha cese-
Py, CBe A0 MnaHnHCKNX BeHaua LipHe Tope Ha jyry. Lyme
W LIYMCKO 3eM/bULLTE 3ay31Majy Yak 42% nosplinHe pe-
TMOHa, AOK je suwwe of 50% NosbonprBPEHO 3eMbULLTE.
Knvma 3natmbopckor OKpyra je yriaBHOM MiIaHUHCKa, Ca
MarbVIM MOAPYYMMA YMEPEHO-KOHTVHEHTANHE KIVME.
Mpema nonwvcy 13 2011. roamnHe, oBaj oKpyr nma 284 929
CTaHOBHVIKA Y AEBET OMLTUHA W rpady YKnLy - CeanwWTy
oKpyra.

Y 1abenn 1.1 Cy CyMMpaHy OCHOBHM reorpadcki v
aemorpadckmn nofjaun no OKpy3MmMa 3a pervioH 3anaj-
He Cpbuje. Kako mehy oBa Tpu OKpyra NocToje NprYmMeTHe
pasnuke y reorpadcknm, 4eMorpadCkAM U KIMMATCKAM
KapaKTepmcTMKama, NOCMaTpaHu Cy 0bjekTn NpBeHCTBe-
HO Y 3naTnbopcKom okpyry, byayhu fa ce cneunduyHo-
T MausaHckor v Konybapckor okpyra nckasyjy Kpos
objekte obpaheHe y oksupy pervioHa 2 (LleHTpanHa
Cpbuija) n 5 (BojsoamHa).

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

District sports a moderate continental climate, with pro-
nounced Pannonian climatic features in the Northern
regions and areas with mountain climate in the South
and Southwest of the district. According to the prelimi-
nary 2011 Census data, Macva District has a population
of 297,778 distributed over 6 municipalities and 2 cities.
The seat of the district is in Sabac, its largest city, cultural
and industrial center as well as its major transport hub.

Geographically, Kolubara District is positioned be-
tween the districts of Mac¢va and Zlatibor, touching the
outskirts of Belgrade and northwestern parts of Sumadija.
The gently sloping terrain favors growing fruit and field
crops, while livestock raising is practiced in the higher
areas. Its geomorphology, climate and architecture are
mainly typical of Sumadija, as further discussed in Region
2 (Central Serbia) and Region 3 (Eastern Serbia). Accord-
ing to the preliminary 2011 Census data, Kolubara Dis-
trict has a population of 174,228, living in 5 municipali-
ties and the city of Valjevo, which is also the seat of the
district.

Zlatibor District is the largest district in Serbia and
stretches over the mountainous regions in the west of
the country, between the Ovcar-Kablar Gorge and the
Drina River, from the mountains of Maljen and Povlen
in the north to the mountain ranges of Montenegro to
the south. Forests and woodland account for as much
as 42% of the area while more than 50% is agricultural
soil. The climate of Zlatibor District is mostly mountain-
ous, with smaller areas of temperate continental climate.
According to the 2011 Census, the district has 284,929
inhabitants over 9 municipalities and the city of UZice, its
seat.

Table 1.1 summarizes the basic geographic and de-
mographic data for the districts in the region of West
Serbia. As there are noticeable differences among the
three districts in their geographic, demographic and cli-
matic characteristics, the survey primarily included the
buildings in Zlatibor District; the specific features of the
districts of Macva and Kolubara can be observed in the
buildings discussed within Region 2 (Central Serbia) and
Region 5 (Vojvodina).
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Tabena 1.1 - Teorpadckun n gemorpadckm nogaLm o okpysmma
1 OMITVHaMa y pernoHy 3anagHe Cpbuje

Table 1.1 — Geographic and demographic data on the dis-
tricts and municipalities in West Serbia

Okpyr MauBaHckmn Kony6apcku 3natmbopckmn
District Macva Kolubara Zlatibor
MospuwmHa (km’)

Area (km’) 3268 2474 6410
bpoj cTaHoBHMKa

Population 297778 174228 284929
[ycTUHa HacesbeHoCTy (CT/ km)

Population density (inh/ km’) 91.12 7042 4445
YkynaH 6poj Hacesba

Total No. of settlements 228 218 438
rpafcka+ceocka Hacesba

urban+rural settlements 5+223 74211 11+427
YkynaH 6poj onwTVHa Y OKpyry

Total No. of municipalities per district 8 6 10
LleHTap okpyra Lla6au BarbeBo Yxuue
District seat Sabac Valjevo Uzice

3anagHa Cpbuja obyxBaTa BenvKy U Pa3HOBPCHY
TEePUTOPU)Y, Ma Ce KNMMATCKM YCIOBU Pasfvkyjy Yy pas-
AMYNTM NoAPYYjMMa. MauBaHCKM OKpyr MMa Hajsehe
Bapujaumje y TemnepaTtypu TOKOM rognHe, y Konybapckom
OKpyry npeosnahyje yMepeHO - KOHTUHEHTANHa KIMMa,
KapakTepncTnyHa 3a Hajsehu geo Cpbuje, JoK je vy 3na-
TMOOPCKOM OKPYTY MaxoM MiaHWHCKa Knvma. Y Tabenm 2
npuKasaHe cy pedpepeHTHe CNosbHe 3UMCKe TemnepaTtype
3a cefMLUTa CBa TPM OKpyra (Npema HajHoBujem [pasu-
HVIKY O eHepreTcKoj edprKacHOCTM 3rpaja).
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Western Serbia covers a large and diverse territory so
that the climatic conditions vary in different areas: Macva
District shows the greatest temperature variations dur-
ing the year; Kolubara District has a predominantly mod-
erate continental climate; Zlatibor District is character-
ized by a mainly mountainous climate. Table 2 shows the
external winter reference temperatures for all three rele-
vant district seats (as defined by the most recent regula-
tions on energy efficiency in buildings).

Tabena 1.2 - PedepeHTHe cnosballke TemnepaType 3a pene-
BaHTHe rpagose y 3anagHoj Cpbuju

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

Table 1.2 - External winter reference temperatures for rele-
vant district seats in West Serbia

OKpyr MauBaHcKm Kony6apcku 3naTmbopckn

District Macva Kolubara Zlatibor

LleHTap okpyra Jlo3Huua Bammeso Yxuue

District seat Loznica Valjevo Uzice

CnosbHa 3umcka Temn. (°C)

External winter temp. (°C) -13.7 -14.4 -16 (3natnbop) (Zlatibor)

2. CTaTUCTUYKM Mogaumn O aHanmM3MpaHuMm 06jekTnMa
1N OCHOBHM MOKa3aTesby NpenvMMHapHe pervoHanHe
Tunonoruje 3a 3anagHy Cpbujy

Y pervoHy je aHanusmpaHo 750 objekata uwvja je
AMcnep3uja no okpy3nmMa nprkasaHay Tabenu 1.3.Mpwka3
je M3BPLLEH Kako Yy OAHOCY Ha YKynaH 6poj aHanmM3npaHmx
objekaTa (y), Tako ¥ Ha B6poj NHAVBMUAYANHUX (U) KOjU CY
unMHAK 6a3y 3a AeTarbHMja UCTPAXMBaHbA.

Tabena 1.3 - lucnepsuja aHanu3npaHux objekata y 3anagHoj
Cp6ujun no oKkpy3mma v onwTnHama

2.The statistics on the analyzed buildings and basic in-
dicators of the preliminary regional typology for West
Serbia

The analysis included the total of 750 buildings in the
region, the dispersion of which is shown in Table 1.3. The
data are displayed in relation to both the total (t) and the
number of single-family buildings (s) which constituted
the basis for more detailed research.

Table 1.3 - Dispersion of analyzed buildings by districts and
municipalities in West Serbia

Okpyr MauBaHckun y u Konybapckn y  u 3natmbopckn y U
District Macva t s Kolubara t s Zlatibor t s
240 235 232 210 278 231
Boratvh 25 25 BameBo 98 76  bajunabawta 29 29
Bogatic¢ Valjevo Bajina Basta
o Bnagnmmpuwm 34 34 JlajkoBay 30 30 Kogjepuh 29 28
=] Vladimirci Lajkovac Kosjeric¢
¢ .g Kpynatb 15 15 Jbur 29 29 HosaBapow 26 26
E = Krupanj Ljig Nova Varo$
5 § Jlo3Hua 59 59 Mwnonuua 30 30 Moxera 28 28
Loznica Mionica Pozeqga
Jbybosvja 30 30 Y6 45 45 Tlpuboj 260 12
Ljubovija Ub Priboj
LWa6au 77 72 - Mpujenome 29 29
Sabac - Prijepolje
- - Yxunue 85 53
- - UzZice
- - YajeTnHa 26 26
- - Cajetina
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Opn yKynHor 6poja aHanvsnpaHux objekata 90.13%
v  cy objekTM WHAMBWAYANHOr U MOPOANYHON
CTaHOBatba, a 01 676 UAEHTUDMKOBAHKX ObjekaTa OBOr
TMna, 672 (99.41%) cy cnoboaHocTojehn objekTu.

Hajsehun 6poj (48.43%) esupeHTUpaHnx objekaTa
je HaCTao TOKOM CefiaMaeceTnx v OCaMAECETUX rOAMHa
20. BeKa, Kao 1y nepuogy mmehy 1946. n 1970. rogu-
He (23.62%). bpoj cTambeHux objekata Koju fatmpajy npe
[pBOr CBETCKOr PaTa je Manu, 1 OHW Cy 3aCTyr/beHu ca
csera 1.05%, fok je oko 10% objekaTa HacTano y nepvoay
n3mehy Mpeor 1 lpyror ceeTckor paTa. leBeaeceTe roau-
He XX BeKka KapakTepuLlle ymarbeH MHTeH3MTET rpahemsa
(11.36% of ykynHor 6poja objekata HacTao je y OBOM
nepvoay), a Ta TeHAeHUWM]a je jow M3pakeHnja y NpBoj
neueHnjn 21, Beka Kafa je narpaheHo marbe o 5% CTam-
6eHux objekata. OCMM onwTe APYLITBEHE U EKOHOMCKE
cATyaluje Koja Huje ©Ouna  noBOsbHa, NoCnefrbu
MOMMC je MOKa3ao M BEVKO yMarberbe CTaHOBHMLLTBA
(oko 120000 cTaHoBHWKa, T). 13.6%), rae oA Aenonynauuje
HUCY bune nowTeheHe yak HY ypbaHe cpeauHe.

MpadukoH Ha canum 1.1 NpuKasyje NpoLeHTyanHy
3aCTYMBEHOCT  KapaKTEPUCTUYHMX  TWUMOBA  VHOMBU-
AyanHux objekata y OAHOCY Ha peneBaHTHe Mepuoae
rpaberba.

Cnuka 1.1 - lMpoueHTyanHa 3acTyn/beHOCT PasnnUYnUTUX Tu-
nosa MHAMBMAYaNHNX objekaTa Npema nepuoay rpaberba y
pernoHy 3anagHe Cpbuje

%

40
35
30
25

20
15
10
5

<1919

1919-1945
1946-1970
1971-1980
1981-1990
1991-2000
2001-2011
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Out of the total number of analyzed buildings,
90.13% belonged to the category of individual and fam-
ily dwelling; out of 676 identified houses of this type, 672
(99.41%) were free-standing structures.

Most (48.43%) of the surveyed buildings were built
during the 1970s and 1980s, followed by the period
between 1946 and 1970 (23.62%). The number of pre-
World War | residential buildings is small, accounting for
mere 1.05%, while approximately 10% of the buildings
date from the Interbellum period. The 1990s were char-
acterized by reduced intensity of construction (11.36% of
the total number of buildings was built then), the trend
which was even more remarkable in the first decade of
the 21st century, when less than 5% of residential build-
ings was built. In addition to the overall unfavorable so-
cial and economic conditions, the recent census showed
a great decrease in the population (approximately
120,000 or 13.6%), which did not spare even the urban
areas.

The graph in Figure 1.1 shows the prevalence rate of
the characteristic types of single-family houses in rela-
tion to the relevant periods of construction.

Figure 1.1 — The prevalence rate in percentage of different
types of single-family houses by the construction period in
the region of West Serbia

TN 1 - cnoboaHocTojehe kKyhe
(type 1 - free standing houses)

TN 2 - kyhe y H13y, cpeamnuiHa nosunumja
(type 2 - row houses, central position)

TN 2 - kyhe y H13y, MBUYHA No3nuwja
(type 2 - row houses, edge position)

Y OJHOCY Ha ONLUTY TUMOOLWKY MATPULLY MOCTaBIbEHY
Ha HuBoy Cpbuje, oa 21 TeopujckM yTBpHeHa Tna, y pe-
rvoHy 3anagHe Cpbuje naeHTUGUKOBaHO je 12 Koju cy
npuKkasaHn y Tabenu 1.4. Haume, HM30BM CTaMOEHMX
objekata ce y 3anagHoj Cpbuju nojassbyjy cnopaamny-
HO Y ypbaHUM CpeamHama, a v Kaga WX 1MMa, HameHa 1M
je y mehyBpemeHy npomerseHa 1 BehnHa ce KopuUcTH
3a KomepuujanHe fenatHocTu, byayhm ga cy yrnaBHOM
CMELUTEHN Y LIeHTPANHWM rpaacknm 3oHama. O6jekTn
MAEHTUONKOBAHN Kao TUN 3 (MBUYHM Y HW3Y) MaxXOM U
HUCY fieo HK3a objekata, Beh ce paaw o Ase Kyhe Ha 3a-
cebHMM napuenama. C apyre cTpaHe, mehy objekTiMa
HacTanMM TOKOM MpBe MOMOBMHE [ABAAECeTOr BeKa,
youaBajy ce Behe TMNOMOLLKe Pa3nnUnUTOCT, HAPOUNTO
n3mehy rpaackmx n ceockmnx kyha, kao 1 seha ceH3nTB-
HOCT Npema NOKNaHUM KIMMATCKAM YCOBMMA.

Tabena 1.4
Mpernea naeHTONKOBaHNX UHAMBUAYaNHMX objekaTa y pe-
rmoHy 3anagHe Cpbuje

A A bB U c
< 1919. 1919-1945 1946-1970

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

With respect to the general typological matrix for Ser-
bia with 21 theoretically defined types, 12 were identified
in the region of West Serbia, as shown in Table 1.4. In this
region, rows of residential houses appear only sporadi-
cally in urban areas and those that exist have meanwhile
been converted to business premises as they are main-
ly located in central city zones. Type 3 buildings (row-
edge) mostly are not a part of a row of houses but rather
are one of the two houses on a separate lot. On the other
hand, the houses built in the first half of the twentieth
century display greater typological variations, especially
between urban and rural houses, as well as greater sensi-
tivity to local climatic conditions.

Table 1.4
Overview of identified types of buildings in the region of
West Serbia

oo EE O F G
1971-1980 1981-1990 1991-2000 2001-2011

b. bawrTa I Upsuua b. bawTa Kpynats Ykuue TabaHoBuWN
B. Basta G. Crvica B. Basta UZice Krupalj UZice Tabanovic¢
2
- - HoBa Bapow |- - -
- - Nova Varo$ - - -
3

- bajuHa bawra | b. Kombaua
- Bajina Basta B. Koviljaca

- - bajvHa bawra
- - Bajina Basta
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[pvmMerbeHn maTepujany, KOHCTPyKUMje 1 Hauw-
HV rpaberba MaxoM KOPeCrnoHAMpajy Ca BpPEMEHOM
M3rpaarbe, a, ynpKoc obusby ApBeHe rpahe, Beoma Manu
6poj objekaTta KOPUCTI APBO KaO OCHOBHW rpaheBnHCKN
mMaTepujan.

Y CTapujum ObjeKTMMa Yy pypanHuM CpeaviHama
Hajuellhe ce jaBrbajy BapujaHTHW 0bNMLM T3B. YaTMa-
pa, IOK Cy y rpaAckmm cpefmHama kyhe oBor nepuopa
yrnaBHoOM Of] YBPCTOr MaTepujana (oneka). MehycnpaTHe
TaBaHWLE 1N KPOBHE KOHCTPYKUMje npse nososuHe 20.
BeKa Cy YrfiaBHOM ApBeHe. JefaH 6poj objekaTta HacTa-
NNX y OBOM Nepwofy y MehyBpemeHy je peHoBMpaH, Na
1 Mehy H1Ma MMa OHYKIX KOju MMajy 3340BOsbaBajyhe Tep-
MUUKe KapaKTepUCTUKE.

Ob6jektn 13 apyre nonosuHe 20. BeKa 3uAaHu Cy
YrNaBHOM OMEKOM, CelaMAECeTVX 1 OCaMAECETUX rofamn-
Ha y wupy ynoTtpeby ynasw ornekapcku (rutep) 60K, a
nocnearux aeleHnja ce KopUcTe v cunopekc 6A0KoBM.
TaBaHuLe Cy Hajuelwhe GETOHCKe - NyHe naoYe, CUTHO-
pebpacTte TaBaHWLE MAX PA3NNUUTL TMNOBK NONynpe-
GabprKoBaHWX KOHCTPYKLWja Ca ONeKapCKUM UCMyHama.
Tokom nocnegrux nap aeueHnja 20. Beka Jonasn v oo
CNopagmnyHe NprMeHe TePMOM30AaLMOHNX MaTepujana
y cknony dacagHvx 31aoBa, anu BehvHa objekata He
MCNyHaBa aKTyenHe ycioBe Yy noriegy TOMIOTHON
Kombopa.

OCHOBHW €HEPreHT KOjW Ce KOPUCTH Y 0bjeKTMMA 1H-
AMBUAYANHON U MOPOAMYHON CTaHOBAHa Y PErvoHy 3a-
nagHe Cpbuje je opBo. Kako je ApBo y 0BMM KpajeBrma
BEOMa [JOCTYMHO, HAapOUUTO Y PyPanHUM CpearHama,
Hema Behe MOTMBaUWje 3a ynararbMMa y eHepretcka
yHanpeherba objekata. Y ypbaHm cpearHama ce jaBsbajy
objekaTn Koju Cy MPUK/bYYeHW Ha CUCTEM AasbUHCKOT
rpejara.

JlokanHe KapakTepnCTUKe apXMTEKTOHCKOT CKIoMa U
maTepujanvaumje n3paxeHe Cy Kog CTapujux objekata,
[OK, Of Le3neceTnx roAMHa, roTOBO Yy MOTMYHOCTM
HecTajy CBa ToKNaHa obenesxja rpafckmnx 1 ceockumx Kyha
pervioHa. EnemeHT TpagmMUmMOHanHe apxntekType (Mnm
HeKa BPCTa pemurHecLieHLmje) jaBibajy ce CnopagnyHo,
YrnaBHOM Kof objekaTa 3a OAMOP WA YroCTUTESbCKIM
00jKeTUMa Y NNAHVMHCKIM LieHTp1Ma. CTambeHn objexTn
Hactanu nocne 1970. HM No Yemy ce He u3aBajajy of
CNVYHKWX rpahesuHa y Apyrim kpajesima Cpbuje.

The applied materials, the construction types and
building techniques largely correspond to the time of
construction; despite the abundance of timber, it was
rarely used as the basic building material.

While the older buildings in rural areas most often
display variations of wattle and daub, the town houses
from the same period were mainly built of solid materi-
als (brick). In the buildings from the first half of the 20™
century, the floor structure and the roof structures are
mostly wooden. A number of the houses from this pe-
riod have meanwhile been renovated so some among
them have satisfactory thermal characteristics.

The buildings from the second half of the 20" cen-
tury were built mostly of brick, while in the 1970s and
1980s cellular clay blocks and Siporex blocks came into
wider use. The floors are usually concrete slabs, hollow
block or a variation of semi - prefabricated structures
with clay infill. Over the last few decades of the 20" cen-
tury, there was sporadic application of insulating materi-
als within facade walls, but most buildings do not meet
current requirements in terms of thermal comfort.

The main energy source used in individual and fam-
ily housing in the region of Western Serbia is wood. Since
it is generally affordable in these parts, especially in ru-
ral areas, there is no particular motivation for investing
in the improvement of energy performance of the build-
ings. In urban areas, there are houses connected to the
district heating system.

While local characteristics of the architectural as-
semblies and materialization are obvious in older build-
ings, since the 1960s almost all local features of town
and country houses in the region have been lost. The
elements of traditional architecture (or reminiscences
thereof) are sporadic, usually found in holiday homes or
tourist facilities in mountain resorts. Residential buildings
dating from 1970s onwards do not differ in any respect
from similar structures in other parts of Serbia.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia
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b1
B1

fopra LipBurua, 3natnbopckn okpyr

Mann cnoboaHoctojehr nopoanyHn objekaT Ha
MOKPEHYTOM TepeHy, KapakTepucTuyaH je 3a 6packo-
nnaHVHCKa noapyyja npee nonosuHe 20. Beka. Ha Kame-
HOM, YCYBO 31aHOM, MOCTaMeHTY, MOYETKOM TpUaeceTnx
roavHa usrpaheHa je kyha ca 3ugosvma of YaTme 1 Yet-
BOPOBOAHWM KPOBOM Ca Manom cTpexom. DacafHu oTBO-
pu Cy BeOMa Manunx OMMeH3Mja, Ca jedHOCTPYKMM ApBe-
HVIM MPO30PVMa W 3aCTak/beHW jeJHOCTPYKIMM CTaKIOM.
OcnM HakHaaHOr ManTepucakba, objeKar je 3apKao ay-
TEHTUYHY MaTepujanusauujy, ykibydyjyhu n ctonapujy.

<50%

Gornja Crvica, Zlatibor District

A small free-standing family house on a gently slop-
ing terrain, characteristic of the mountainous areas in
the first half of the 20™ century. In the early 1930s, the
house was built upon a dry-stacked stone base with wat-
tle-and-daub walls and a hipped roof with short eaves.
The facade openings are of small size, with wooden sin-
gle glazed, single casement windows. Apart from subse-
quent plastering, the house kept its authentic material-
ization, including fenestration.

OcHoBa npvizemrba
Ground floor

[1] kyxuhba, [2] AHeBHa coba, [3] cnasaha coba
[1] Kitchen, [2] Living room, [3] Bedroom

OcHoBa 0bjeKTa je BEOMa KOMMNAKTHa, Ca jeiHOM CTam-
6eHOM EeTaKOM MOAMIHYTOM Off TepeHa WTo je TWMuY-
HO 3a nnaHvHe 3anaaHe Cpbuje. CtambeHn aeo je NpBo-
OUTHO YMa0 ABe NPOCTOPUE - KyXUWtby 1 COBY, a KacHWje
je coba nperpaheHa Ha ABa Aena. [leHvBenauvja je
nckopuwheHa 3a cytepeH ca NOMONHKM NPOCTOpUWjama
KOjuMa ce ca [lorbe CTpaHe MpuCTyna ca KoTe TepeHa.
[Mpema NOTKPOBHOM MPOCTOPY MOCTOjW APBEHA TaBaHW-
Ua, @ TaBaHCKM NPOCTOP Ce He KOPUCTU.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

The house has a very compact floor plan, with an ele-
vated residential floor typical for the mountainous west-
ern Serbia. Originally, the residential area had two rooms
— the kitchen and the bedroom, which was later parti-
tioned into two segments. The sloping terrain was used
for the basement with utility rooms, which are accessed
from the lower side. There is a wooden floor to the roof
space, and the loft is uninhabited.
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U ENIEMEHTW TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
F’L 096  CrObAWBKM 310 EXTERNAL WALLS
Al wattle - and - daub wall 17 cm

60HAPYK Ca UCMyHOM Off YaTme 17 cm

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

MPEFPALIHN 30BN n3mehy ctamb. jegnHmua

PARTITION WALLS between units

noa HA TIY

GROUND FLOOR

14 cm, Tpcka+mantep 4 cm

TABAHNLA npema HerpejaHom TaBaHy
i - 082 Jacke 2 cm, Ba3fyLWwHN NpocTop / ApBeHe rpeae

FLOOR CONSTRUCTION to unheated attic
plank 2 cm, air gap / timber beams 14 cm,
straw - plaster ceiling 4 cm

i TABAHWLIA npema HerpejaHom nogpymy

ﬁ 137 [APBEHM NaToC - AacKe 2 cm, NOTNATOCHWLE,

| Ba3AyLIHW NPOCTOP / fipBeHe rpefe 14 ¢cm,

Tpcka+mantep 4 cm

FLOOR CONSTRUCTION to unheated basement
wooden floor - plank 2 cm, batterns,

air gap / timber beams 14 cm,

straw - plaster ceiling 4 cm

KPOB ROOF
MPO30PK WINDOWS
4.00 APBEHW jJeAHOCTPYKM NPO30PK, JeAHOCTPYKO wooden, single framed with single glass
3acTakrbeHu

CUCTEM ITPEJAFDA

neh Ha apBa Cmedepesay, 1960.

HEATING SYSTEM
wood stove Smederevac, 1960

MPUTMPEMA TOTTTE BOAE

HOT WATER SYSTEM

36

ObjekaT TpaaMuUMOHanHe apx1TekType 6pacKo-mnna-
HUHCKMX Npefena 3anagHe Cpbuje, nako rpaheH ckpom-
HUM CPeACTBMMA M apXandyHUM TEXHMKaMa, y eKCrnona-
TaUMjy MoKasyje cacBMM 3aoBOsbaBajyhe Tepmumuke
nepdopmaHce. 3ummn ce Ueo CTambeHn fieo edrKacHO
3arpeBa y3 nomoh "cmefepeBUa’, AOK je NeTn CBexe U
npujatHo. ObjekaT Hema CaHUTapPHU YBOP W CaMKM TUM
je HeyCnoBaH 3a CTaHOBarbe, anvt BACHUK U Jarbe Pajo
60paBK y 0BOj Ky ynpaso 3001 TepMnyKor Komodopa,
MaKo je Ha MCTOj Napuenn msrpaheH HoBWjW, Yy NOTMYy-
HOCTW onpemsbeH objeKar.

Mako objekaTt cacBMM M3BECHO Y GOPMANHOM CMW-
Cny He 61 UCNYHKO HOBe 3axTeBe Y Mormefy eHepreTcke
edUKACHOCTV 1 TePMUUKe 3alUTVTe, eBEHTYaNlHe Mepe
yHanpeherba He 6v1 Tpebano fia KOMMPOMUTYjy ayTEHTNY-
HOCT, Te Ce MOXe Pa3MULLIbaTV MPBEHCTBEHO O JOAATHOM
30M10Batby TaBaHMLE Npema NOTKPOBHOM MPOCTOPY.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

A representative of the traditional architecture of the
mountainous parts of western Serbia, the house was
built by modest means and old-fashioned techniques;
however, its thermal performance is quite satisfactory.
In winter, it is entirely heated by a range cooker, and in
summer it is cool and comfortable. Although the house
has no sanitary facilities which renders it unsuitable for
living, the owner enjoys staying in this house especial-
ly owing to its thermal comfort, in preference to a more
modern, fully equipped house built on the same lot.

Although the house is formally certain not to com-
ply with the new regulations in energy efficiency and
thermal protection, possible improvements should not
compromise its authenticity; therefore, primary consid-
erations could include additional insulation of the attic
floor.
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b3
B3

bajuHa bawTa, 3naTnbopckn oKkpyr

MopoanyHK objekat - nBMYHa Kyha y TpagmumoHan-
HOj ypbaHoj maTtpuun. Objekar je narpaher 1935. roaunte,
APXUTEKTYPE KapPaKTePUCTMYUHE 3a rPafjoBe ¥ BapoluLe
n3mehy ABa cBeTCKa paTa. [1pBOOWTHI prTam Npo3opa v
NIVKOBHM 13pa3 dacafe HapyLleHn Cy Npobujarbem K3no-
ra v ynasa 3a nokan.

3naoBw cy of oneke 38cm, 060CTPaHO ManTepucaHy,
C KaPaKTEPUCTUYHMM enemeHTVIMa dacajiHe NNacTuKe Ha
ynuuHoj dacaan. Ha 6ouHoj 1 ABOPULLHOj dacaan je Hak-
HafHo ypaheHa Tepmownsonauuja. MNpo3opw Cy ApBeHH,
[BOCTPYKM (LWUMPOKa KyTWja) Ca APBEHVM LaNnoHMMa.

<50%

Bajina Basta, Zlatibor District

A family house positioned at the edge of a row in a
traditional urban matrix. Built in 1935, its architecture is
typical of large and small towns of the Interbellum pe-
riod. The original rhythm of the windows and the artistic
expression of the fagade have been disrupted by break-
ing the wall for a shop window and entrance.

The walls are in 38cm brick plastered on both sides,
with characteristic facade elements on the front. Subse-
quently, the lateral and back fagcades have been thermal-
ly insulated. The wooden double wide casement win-
dows have wooden shutters.

OcHoBa npvizemrba
Ground floor

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

[1] ynas3, [2] kynatvno, [3] Tpnesapwuja, [4] kyxutba, [5] AHeBHa coba, [6] cnasaha coba, [7] ocTaBa, [8] NpoaaBHuMLUa
[1] Lobby, [2] Bathroom, [3] Dining room, [4] Kitchen, [5 JLiving room, [6] Bedroom, [7] Storage, [8] Store

Y cTambeHun Aeo ce ynasu v3 ABOPULLITA, MPEKO HaT-
KpVBEHOT Tpema. V13 LieHTpanHor xona npucTyna ce CBUM
CTambeHnM NPOCTopUMa W NIOKany Koju je dopmurpaH of
jeaHe cobe npobujarbem ynasa v vM3nora npemMa yamum.
Y OBaKBOM apXMTEKTOHCKOM CKJIOMY LEeHTPasHK XOs He
MoXKe edrKkacHO Aa npeysme QyHKUM]y BETPOOpaHCKor
NpOCTOPa, WTO NOCebHO AoNasu A0 M3pakaja y 3MMCKOM
nepuroay. TaBaHCKM NPOCTOP Ce He KOPUCTU 33 HopaBak.

ObjekaT je NPUK/bYYeH Ha CUCTEM [JaSbUHCKOD
rpejatba 1 CBe NpocTopuje (0Ccnm oCTaBe) ce rpejy.

The access to the residential area is from the yard,
over a canopied portico. The central hall yields access to
all residential areas and the shop, created from a room
by breaking the front facade to accommodate the shop
window and entrance. In such an architectural assem-
bly, the central hall cannot be efficacious as a buffer
zone, which is particularly felt in winter. The attic is not
inhabited.

The building is connected to the district central heat-
ing system and all rooms are heated except for the stor-
age room.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObALWBK 31O0BU EXTERNAL WALLS
042 mantep 2 cm, oneka 38 cm, Tepmowmzonauuja 3 cm, plaster 2 cm, brick wall 38 cm,
dacanHa obpana 1 cm thermal insulation 3 cm, plaster 1 cm
0.98 mantep 2 cm, oneka 38 cm, dacagHn mantep 3 cm  brick wall 38 cm, plastered both sides
R B MPEPALHV 3MOOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
2.11 oneka 12 cm, 060CTpaHO ManTepucaHa brick wall 12 cm, plastered both sides

MPEFPALIHN 30BN n3mehy ctamb. jegnHmua

PARTITION WALLS between units

0.74

oA HA TITY
namuHat 1 cm, 6pofcku nog 2.2 ¢m, NOTNaToCHULe
3/5 cm, AB nnoya 10 cm, wrbyHak 10 cm

GROUND FLOOR
laminate floor 1cm, wood decking 2 cm, air gap /
batten 3/5 cm, concrete 10 cm, gravel 10 cm

TABAHMLUA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

b 2.81 AB nnoya 16 cm, mantep 2 cm concrete 16 cm, plaster 2 cm
TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30PU WINDOWS
3.50 APBEHN ABOCTPYKM NPO30PK, 3aCTaK/bEHN wooden, double framed with single glass

JEAHOCTPYKMM CTaKIom

CUCTEM IPEJARDA
LieHTpanHo rpejarbe

HEATING SYSTEM
district heating

MPUNPEMA TOMNE BOAE
eneKTPUYHM bojnep

HOT WATER SYSTEM
electric boiler

40

Ob6jekTV nonyT OBOr MOry ce edrKacHO yHanpeau-
TW, Y3 Pa3nuumTe CTeneHe MHTepBeHUMja. BnacHuum to-
KOM ekcronaTtauumje NokylaBajy fa yHanpene Tepmuy-
Ke KapaKTepucTuke objeKTa MPBEHCTBEHO [OAATHWM
n30noBarbeM dacafHVX 31oBa, Nofa M TaBaHuue. 3a-
MeHa cTonapuje Ko OBakBMX ObjekaTa Tpebano 6w aa
6yne ycknaheHa ca OpuUrvHanHUM apxXUTEKTOHCKUM pe-
werbem, Boaehn padyHa o nogenw, matepujany v dacaa-
HUM AeTarblMa.

MUHVIMaNHOM UHTEPBEHLMOM Y OCHOBW - GOPMI-
parbem BETPOBPaHCKOr NpocTopa - Takohe 6v ce 3Hauaj-
HO YHanpeamno TepMuUUKM Komdop ctambeHor aena.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

Such buildings can be efficiently improved with a
range of interventions. During exploitation, the owners
try to enhance the thermal performance of the house
mainly by adding insulation to the fagcade walls, floors
and ceilings. If replaced, fenestration in such buildings
should be in accordance with the original architectural
design and care should be taken of the distribution, ma-
terials and facade elements.

An essentially minimal intervention — creating a ther-
mal buffer area — would also significantly improve the
thermal comfort of the residential zone.
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Yxunue, 3naTnbopCcKkmn oKkpyr

CnobopaHocTojehr objekaT NopoaAMYHOr CTaHOBaba
Ha MOKpeHyTOM TepeHy y npearpahy Yxuua, rpaheH ce-
JaMAECeTNX ToAvHa NPOLLNOr BeKa, KOMMAKTHE OCHOBE.,
3axBarbyjyhn Harnby TepeHa, CBakoj eTaxn (ocum noT-
KpoBHe) omoryheH je aupekTaH npucTyn cnosba. Ynuua
je ca roptbe cTpaHe 00jeKTa, Na ce 1 Kyha 1 napuena oT-
Bapajy npema naaunHu. GacagHu 3UA0BKW A0SbYX €Taxa 3u-
[laHu Cy onekoMm (aebbLiHa Hocehurx v pacaaHmx 31MaoBa
je 38 cm), ca cnosbalbe CTPaHe M3010BaHN 1 ManTepu-
CaHW, IOK je roptbK Aeo 063uhaH CUNOPEKCOM N U30M0-
BaH Ca YHyTpallkbe CTpaHe (06110eHa rMnc-KapTOHCKYIM
nno4Yama). Kpos je jeaHoCTaBaH, ABOBOAAH, @ MPO30pH Cy
NOCTaB/beHN TaKo fa NpaTe GyHKLUMOHaNHe 3axTeBe, 6e3
npeTeH3nja 3a ecTeTnzaumnjom Gacage.
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UZice, Zlatibor District

A free-standing family house on a sloping terrain on
the outskirts of Uzice built in the 1970s has a compact
floor plan. Owing to the slope, each floor except the loft
has direct outside access. The street is to the upper side
of the building so that the house and the lot open to-
ward the slope. The lower facades were built of brick (the
thickness of bearing and facade walls is 38 cm), exter-
nally insulated and plastered, while the upper parts were
covered in Siporex and internally insulated with gypsum-
cardboard panels. The roof is a simple gable and the win-
dows are positioned so that they meet functional re-
quirements, without esthetic pretensions.

OcHoBa cnpata
Frist floor

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

[1] yna3, [2] xoaHuK, [3] Kyxuhsa, [4] aHeBHa coba, [5] cnaBaha coba, [6] kynatuno
[1] Lobby, [2] Holl, [3] Kitchen, [4] Living room, [5] Bedroom, [6] Bathroom

Objekar je nrpaheH Ha 13pasnTo NOKPEHYTOM Tepe-
HY 1 MMa 4 eTaxe, rie CaMo NOTKPOBSbE HemMa COMCTBEHN
yna3. Ha HajHWKOj eTaxn CMeLlTeHe Cy MoMOhHe NpPoCcTo-
pwje 1 neTrba KyXuhba, a Yy MOTKPOBIbY Ce Haflasn CTambe-
HV NPOCTOP KOjW TPEHYTHO Huje Y GYHKUMjU.

Ha KBagpaTHOj OCHOBW, CTambeHe npocTopuje rpy-
AVILLY Ce OKO LIeHTPaNHOTN XOA4HVKa KojemM ce MpuCTyna ca
TpemMa (KOjW je HaKHA[JHO 3aTBOPEH U1 3acTaksbeH). Cobe
Cy OpMjeHT1CaHe npema nagnHu, AoK Cy OCTanu NpoCTo-
p¥ OTBOPEHW NpemMa BOYHMM CTpaHama.

Lleo ctambeHn aeo (oc1m NOTKPOBIbA) Ce rpeje cuc-
TEMOM ETaXKHOT rpejarba.

The house was built on a steep slope and has 4 floors,
out of which only the attic does not have a separate en-
trance. The ground floor accommodates utility rooms
and the summer kitchen, while the loft is a residential
area which is currently not functional.

Over a square base, the residential areas are grouped
around the central hallway which is accessed by the por-
tico, subsequently closed and vitrified. The bedrooms
are oriented toward the slope, while the other rooms are
open toward the lateral sides.

The entire residential area (except the loft) is heated
via an individual central heating system.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K
CIMOJbAWHNM 3VAO0BK EXTERNAL WALLS

k 0.44 mantep 2 cm, oneka 38 cm, Tepmowvsonaumja 5 cm,  brick wall 38 cm, thermal insulation 5 cm), plastered

dbacaaHa obpapa 1 cm both sides

0.37 TUNC - KAPTOHCKe nnove 1.2 cm, Tepmomsonaumvja 7 gypsum boards 1.25 cm, thermal insulation 7cm, aer-
cm, cunopekc 6ok 20 cm, dacanHu mantep 2.5 cm  ated concrete block 20cm, plaster 2cm
MPEPALHW 3MNOOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALIHN 30BN n3mvehy ctamb. jenrHuua PARTITION WALLS between units
NOA HATIY GROUND FLOOR

1.81 napket 2.2 cm, achanT, LemMeHTHa Koly/buiua 3 ¢cm,  parquet 2.2 cm, asphalt, screed 3 cm, bitumenous in-
xugpowusonauyumja 1 cm, Ab nnoua 10 cm, sulation 1 cm, concrete 10 cm, gravel 10 cm
WwbyHak 10 cm
TABAHMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic

0.88 cTakneHa ByHa 5 cm, JIMT 1aBaHuua 20 cm, thermal insulation 5 cm, LMT hollow clay block floor
manTep 2 cm 20 cm, plaster 2 cm
TABAHNLA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement

218 napket 2.2 cm, achant, Ab nnova 15 cm parquet 2.2 cm, concrete slab 15 cm
KPOB ROOF

2.80 upen 2 cm, rpeavue 3/5 cm, rpeanue 3/5 cm, clay roof tile 2 cm, timber batten 3/5 cm,
Jacke 2.2 cm, porosu 14 cm, runc - KapToHCKe timber batten ventilated layer 3 cm, plank 2 cm, roof
nnove 1.25cm construction 14 cm, gypsum board 1.25 cm
MPO30PK WINDOWS

2.50 jenHocTpykn MNBL npo3opn 3acTakibeHn PVC, single framed with insulating glazing

TEPMOMN30NALUNOHNM CTaK/TOM

CNCTEM TPEJAHA
KoTao Ha apBa,17m?3 apea / roa.

HEATING SYSTEM
boiler, 17m? of wood / y

MPUMPEMA TOMNE BOAE
eneKkTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler
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Ha objeKTrimMa MonyT OBOT, NPYIMapHe apXMTEKTOHCKe
Mepe eHepreTckor yHanpehewa cBoge ce  Ha
nobosbllarbe  TEPMUUKKX — KapaKTepUCTMKa oOmoTaua
- [0faTHO W30MoBarbe dacafHMX 31aoBa M yrpadrba
KBanuTeTHe cTonapuje. Pa3nuky npumenyjy n camu
BnacHuuK, byayhv na cy y ctapujem aeny kyhe octanu
OPUMMHANHK OPBEHM NPO30PW, [OK Cy Y HOBMjeM aeny
yrpaheHu neTokomopHn PVC npo3opw.

Moryhe cy u nHTepBeHLWje Behnx pasmepa Kojuma
6V ce yHanpeaune 1 TEPMUUKE KapaKTepuCTUKe
M aPXWUTEKTOHCKM CKMOM, Kao WTO je J[OAaBarbe
3aCTak/beHVX MNpOCTOpa. Y  KOHKPETHOM  Cyuajy,
OpVvjeHTaumja HWje MOBOSbHA 3a TakBa pellersa, na ce
MOXEe pa3MaTpaTy MPUMEHa HEeKMX Marbe 3axXTeBHMX
AKTUBHMX AN NackBHKX cucTema. OBaj Npumep yKasyje
Ha 3Hauaj 10OPO NocTaB/bEHOT KOHLeNTa y Gasn naejHor
pellerba - HeJOCTaTKe apPXMTEKTOHCKON CKMoMna cafa je
BEOMa TeLLKO ¥ CKYyNO KOPUroBaTy.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

In such buildings, the primary architectural measures
for energy performance enhancements are reduced to
improving the thermal characteristics of the envelope —
additional insulation of the facade walls and installation
of high quality fenestration. The difference is noticeable
to the owners themselves as the older part of the house
remained with the original wooden windows while PVC
5-chamber windows were installed in the new part.

Larger-scale interventions are also possible to en-
hance both thermal performance and the architectural
assembly, such as additional window glazing. In this par-
ticular case, the house orientation does not favor such
solutions so that other, less demanding active or passive
systems could be considered. This example indicates the
significance of a well conceived conceptual design — the
flaws in the architectural assembly are now very difficult
and expensive to correct.
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Yxunue, 3naTnbopCcKkmn oKkpyr

CnobopHocTojehn objekaT NOPOANYHOr CTaHOBakba
Ha MOKPEHYTOM TepeHy jy»KHe opujeHTaunje, rpaheH ae-
Bepecetux roamHa 20. Beka. Ha yckoj mapuenu koja ce
ycella y TepeH, NOCTaB/bEH je M3MyKeHW objeKaT, Tako
fa ce cTambeHUM jeavHMLUAMa NPUCTYna ca Crnosba-
WHer CTeneHnLITa Koje TaHrMpa objekaT, IoK ce Y rapa-
e ynasu OMPeKTHO ca ynuue. [apaxe cy Ha camoj pery-
naunjin, JOK je rMaBHM KOPMyC HEeWTO NOBYYeH Y OLHOCY
Ha ynuuy. Objekar je 31faH y MacMBHOM CKOMY, ca 3u-
[oBMMa of rutep 6noka AebrbMHe 19 cm, Koju cy ca
Cnosballitbe CTpaHe M30/10BaHM CTUPOMOPOM AebrbiHe
5 cm 1 mantepucaHn. KpoB je ABOBOAAH, Ca CPEXOM Koja
MOKpWBa Tepace Ha jy»Hoj dacaam ca npefrbe cTpaHe 1
6ouHa cteneHuwTa. CTonapuja je ApBeHa, 3acTak/beHa
TePMOM30/1aLMOHNM CTaKIOM, 6e3 MKaKBIMX 3aCTopa.

Uzice, Zlatibor District

A free - standing family house on a sloping terrain with
south orientation was built in the 1990s. On a narrow lot
‘cutting into"the terrain, the elongated structure was po-
sitioned so that the residential units are entered by the
external staircase tangent to the building, while the ga-
rages are accessed directly from the street. The garages
are on the street and the main volume is somewnhat re-
tracted. The house was built as a massive structure, with
walls made of 19 cm hollow clay blocks, externally in-
sulated in 5 cm Styrofoam and plastered. The roof is a
pitched gable, with eaves covering the terraces on the
south facade on the front and the staircases on the sides.
The windows and doors are wooden with thermal glaz-
ing and no blinds.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

OcHoBa cnpata
Frist floor

[1] yna3, [2] kynatuno 1 WC, [3] Kyxuba ca Tpre3apujom 1 JHeBHOM cobom, [4] coba, [5] ocTasa

[1] Lobby, [2] Bathroom and toilet, [3] Kitchen with dining room and living room, [4] Room, [5] Storage

06K, CTeneH 3ay3eToCTh NapLene, Kao 1 MUHUMaIN-
Ha yaarerba 13mehy cyefHmx objekaTa, JeTepMuHMcani
CY apXUTEKTOHCKM CKOM. Ha HajHMXOj eTaxn CMeLLTeHe
Cy rapaxe 1 noMohHe NpocTopuje, a y NoBy4YeHoOM KyOy-
Cy Hanase ce 3 CTaHa, CBakM Ha 3acebHOj eTaxu ca con-
CTBEHUM CrosbalkbimM ynazom. CtambeHa jeavHuua je
13PasmnTo U3ayxeHe OCHOBe, Ca HOUYHMM YNa3oM Ha Ce-
Bepo3anafHoj cTpaHu. IHeBHM 6opaBak ca Tpne3apujom
Hanasw ce y fieny ca HajrnoBOSbHUJOM OpUjeHTaLMjOM 1
MMa 13133 Ha Tepacy, oK Cy Kyxuhba, cnasahe 1 paaHa
coba opjeHTMCaHe Ka 60YHMM cTpaHama. CTaH Ha no-
Cnefrb0j eTaxm AeNVMNUYHO KOPUCTY MPOCTOP MCMOf KO-
COr KPOBQ, [IOK je y cpeaviutbem Aeny npema cinemeHy
dopmmrpaHa TaBaHMLa Npema TaBaHCKOM npocTopy. Cee
CTambeHe npocTopuje ce rpejy (y NoapyMy Cy KOTIapHW-
Lle 3a CBe CTaHOBe).

The architectural assembly was determined by the
shape and the usefulness of the parcel as well as by the
minimal distance from the neighboring buildings. The
bottom floor comprises the garages and utility rooms
while the retracted volume holds 3 apartments, each
on a separate floor and with its own outside entrance.
The residential units have a distinctly elongated floor
plan with a lateral entrance in the northwest. The living
room with the dining area has the most favorable orien-
tation and opens to the terrace, while the kitchen, the
bedrooms and the study are laterally oriented. The apart-
ment on the top floor is partially placed under the slant-
ed roof while the ceiling to the roof space was formed
in the central section toward the ridge. All residential
rooms are heated (the furnaces for all units are in the
basement).
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
0.52 mantep 2 cm, rutep - 6nok 19 cm, Tepmomszonaumja  plaster 2 cm, clay block wall 19 ¢cm, thermal insula-
5cm, dacagHa obpana 1 cm tion 5 cm, plaster 1 cm
| MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
211 oneka 12 cm, 060CTpaHO ManTepmcaHa brick wall 12 cm, plastered both sides

MPEFPALIHN 3VAOBW namehy ctamb. jeanHumua

PARTITION WALLS between units

NOA HATIY

GROUND FLOOR

TABAHWMLUA npema HerpejaHom TaBaHy
Tepmomnsonaumja 8 cm, rmnc-kapToHCKe noYe Ha
[PBEHOj NMOTKOHCTPYKLMjU

FLOOR CONSTRUCTION to unheated attic
gypsum board 1.25 cm, thermal insulation 8 cm

TABAHWNLUA npema HerpejaHom noapymy
napkeT 2.2 cm, LleMeHTHa Kollyrbrua 3 cm,
Tepmousonauuja 3 cm, nonynpedabpurxkoBaHa
TM-3 TaBaHuua 20 cm, MmanTtep 2 cm

FLOOR CONSTRUCTION to unheated basement
parquet 2.2 cm, screed 3 cm, thermal insulation 3 cm,
TM3 hollow clay block floor 20 cm, plaster 2 cm

KPOB

ROOF

043 upen 2 cm, Nofy»KHe 1 NonpeyHe gpBeHe neTse clay roof tile 2 cm, timber batten 3/5 cm, timber
3/5 cm, pawyana onnata 2.2 cm, nsmehy poroea batten ventilated layer 3 cm, plank 2 cm, roof con-
Tepmomzonaumja 8 cm + 6 cm BasgyLHW NpocTop,  struction / thermal insulation 8 cm, gypsum board
napHa bpaHa, rmnckapToHcke nnoYye 1.25 cm 1.25cm
MPO30PK WINDOWS

3.00 APBEHM, j[eAHOCTPYKM 3aCTak/beHN wooden, single framed with insulating glazing

TePMOM30aUOHVM CTaK/TOM

CNCTEM FPEJAHA
KoTao Ha apBa, 10m? gpsa / rop.

HEATING SYSTEM
boiler, 10m*wood /'y

MPUNPEMA TOMNE BOAE
eneKTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler

APXUTEKTOHCKMM PellereM HUje afeKBaTHO MCKO-
puwheHa NOBO/bHA jyXHa OpwjeHTaumja, Kao HU nag Te-
peHa. [lapuenauuja 1 yCUTHEHN NOjeANHAYHN NOCEAN He
[03BO/baBajy pa3Bujakbe TepacacTux cutema Kyha koju-
Ma 61 ce morne [OOUTY KBanUTeTHe, [OOPO OCBeT/beHe
1 eHepreTckn eprikacHuje cTambeHe jeanHuLe y3 NoCTu-
3arbe BeSIKIMX MYCTUHA, LUTO je 3HaYajHO y cpeanHama no-
nyT oBe. TepacacTum cncTtemom bu ce, Takohe, MocTUrao
M KBaNMTETHU}W KOHTAKT CTaMbeHVX jerHMUa ca Tepe-
HOM, ABOPULLITA / BallTe 3a CBe CTambeHe jefuHuLe.

Y noctojehoj ancnosnuunjy, 360r 13myxeHe oCHOBe,
CBW 00jeKTV MMajy penaTuBHO HenoBoSbaH GakTop 0bnn-
Ka. CycenHn objekTn Cy Beoma 613y, Na Cy Ha BOYHMM
CTpaHama oTBOpY MUHUMaNHK. Ocnm yobruajeHnx Mepa
- AOAATHOT M30M0Bakba GacaiHMX 31aoBa (y KOHKpeT-
HOM C/lyyajy Huje 13rnefHo nowTo Beh nocToju nsona-
umja n dacaga je y LoOpoM CTakby) Uiy 3ameHe cTonapuje
(y3 obaBe3He crosballhbe 3acTope) - Kof 0BMX ObjekaTta
MOXe Ce pa3maTpaTh 1 MoryhHOCT Gopmmparba CTakne-
HVKa Ha Jy»KHOj dacaan, NOCeOHO Kafa je TO ekCTeHsuja
[IHEBHE 30He CTaHa, LUTO je OBAe CyYa).

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

The architectural design did not make full use of ei-
ther the favorable southern orientation or the sloping
terrain. Small lots do not allow for developing terraced
house systems which would enable good-quality, well
insolated and thermally more efficient residential units
providing high density in such environments as this. The
system of terraces would also improve the contact of the
residential units with the land, catering for yards/gardens
for each unit.

In the existing solution, the elongated floor plan af-
fects the relatively unfavorable form of every unit. The
neighboring houses are very close so that the side open-
ings are minimal. Besides the usual measures —additional
insulation of the facade walls (unlikely in the given exam-
ple as insulation already exists and the fagade is in good
condition) or replacement of the fenestration (definitely
with the addition of external blinds) —the considerations
in such buildings may call for vitrification on the south-
ern facade, especially if that it is the extension of the day
zone in the unit, as is the case here.
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BajuHa bawTa, 3naTnbopckn okpyr

MopoanyHK objekat - nBMYHa Kyha y TpagmumoHan-
HOj ypbaHoj maTpuum. Objekar je nsrpahex 2001. roau-
He, Ca HamepoM [la Ce CTaHOBatbe YNOTNyHW W MpPOC-
TOPUMa HaMerbeHUM  KOMepLMjanHiM  AenaTHOCTMMA.
lNopen nokana, y npusemiby je GopomupaH 1 nacax,
KpO3 KOju1 Ce Nponasw y ABOpULLTE, Ofakne ce NpucTyna
CTambeHOM Aeny Koju obyxsaTa feo npusemsba, Cnpat u
MOTKPOBIBE.

MacafHv 31MaoBM Cy ceHO8UY TUMa (rnTep 6NoK 25 cm,
Tepmomzonaumja 5 cm, oneka 12 cm oboctapaHo Mai-
TEpUCaHK), KPOB je ABOBOAAH Ca 6auama 1 W3nomsbe-
HVYM KpPOBHWMM paBHMMa Mpu KpajeBuma. CTonapuja je
[PBEHa, Ca TEPMOM30MALVOHUM CTaKIOM W CTOSbHUM
3acTopuma.

Bajina Basta, Zlatibor District

A family house positioned at the edge of a row in
a traditional urban matrix. It was built in 2001 with an
intention to supplement the residential space with
commercial premises. Next to the front store, there is a
passageway leading to the yard with access to the resi-
dential area, which takes a part of the ground floor, the
upper floor and the loft.

The facade walls are of the “sandwich” type (25 cm
hollow clay block, 5 cm thermal insulation, 12 cm brick,
plastered on both sides) and the gable roof has eyebrow
dormers and broken planes at the edges. The doors and
windows are wooden with thermal glazing and external
blinds.

© |©
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OcHosa cnpata S

Frist floor

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

semmsmmemeoieceeceeel OCHOBA MPU3eMIba

Ground floor

1] xoAHwK, [2] BewepHULa, [3] Kyxutba, [4] cTeneHuLe, [5] cnasaha coba, [6] ocTasa, [7] KaHuenapwja,

1] Corridor, [2] Wash, [3] Kitchen, [4] Stairs, [5] Bedroom, [6] Storage, [7] Office, | | | |

(1
[8] kymatuno, [9] Toaner, [10] coba, [11] Tpne3apuja, [12] Tepaca
[1]
[8]

8] Bathroom, [9] Toilet, [10] Room, [11] Dining Room, [12] Terrace

[leo cTambeHor NpocTopa Ce Hanasw y npusemsby,
anu je CTaH AOMWHAHTHO GOPMMPaH Ha Cnparty, y3 nnaH
[la My Ce NPUKIbYYM 1 1eo NOTKPOBIbA, LUTO HKje Y MOTMy-
HOCTW pPeanu3oBaHO. APXWUTEKTOHCKM CKOM MpeacTa-
B/ba MOKYLWaj fla Ce 33[J0BOSbe PasNYUTK MOLANUTETH
Kopuiiherba 0b6jekTa, 6e3 jacHOr MPOCTOPHON KoHLenTa
M ca penaTmBHO CKPOMHUM KBanuteTuma. CtambeHa je-
IMHMLa HeMa jacHO fledUHMCAHO 30HMpakbe, Beh ce Kpo3
NponasHy AHEBHY 30HY NPUCTYNa HONHO] CacTaB/beHO]
o[ Tpy cnasahe cobe.

Although there is some residential space on the
ground floor, the living area is predominantly formed on
the upper floor, with an intention of adding a part of the
loft not fully realized. The architectural assembly repre-
sents an attempt to satisfy a variety of modalities for the
building use without a clear spatial concept and with rel-
atively modest qualities. The residential unit has no clear-
ly defined zoning so that the transit day zone leads to the
night zone comprising three bedrooms.
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U ENEMEHTU TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CNOBALWN 311 EXTERNAL WALLS
0.44 mantep, rmtep 6nok 25 cm, Tepmomsonaumja 5 cm,  clay block wall 25 cm, thermal insulation 5¢cm, brick

oneka 12 cm, mantep

12cm, plastered both sides

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

MPEFPALHN 30BN n3mehy ctamb. jeamHumua

PARTITION WALLS between units

nog HA Ty

namuHaT 1. cm, Lem. Kowyrburua 3 ¢m,
Tepmowm3onauuja 6 cm, xuapovsonaunja, Ab nnova
10 cm, wibyHak10 cm

GROUND FLOOR
laminate 1 cm, screed 3 cm, thermal insulation 6 cm,
bitumenous insulation, concrete 10 cm, gravel 10 cm

TABAHMLA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

TABAHVLA npema HerpejaHom nogpymy

FLOOR CONSTRUCTION to unheated basement

KPOB

Terona, ApBeHe rpeavue 3/5 cm, gacke 2,2 cm,
Tepmouzonauuja 15 cm n3mehy porosa, rmnc -

- KapToHCKe nnove 1.25 cm

ROOF

tegola, timber batten 3/5 cm, plank 2 cm, roof con-
struction / thermal insulation 15 cm, gypsum board
1.25¢cm

MK o
=

2.50

[MPO30PK
APBEHN, IBOCTPYKM Ca TEPMOU30MaLVIOHNM
CTaK/IoM

WINDOWS
wooden, double framed with thermal insulating
glazing

i
+H
i

CNCTEM TPEJAHA
LeHTpasnHo rpejarbe

HEATING SYSTEM
district heating

MPUIMPEMA TOTTE BOAE
enekTpuuHu 6ojnep

HOT WATER SYSTEM
electric boiler

ObjekaT ce MOXKe OKapaKTepKCaTh Kad KOMIIeKCHa
dopma pasyheHor obnviKa OCHOBE LITO Y3 NOCTOjabe MNa-
CaXka ¥ yBYUYeHMX [enoBa Cnpata, pPesynTtnpa HemoBOSb-
HVUM GAKTOPOM 0BAMKA 1 CaMUM TUME HepaLMOHaNHUM
eHepreTCKNM KapakTepmncTrkama. MocebaH HepocTaTak
npeAcTas/ba v3narare nojedrHnx npoctopuja crosba-
WHUM yTMLUAjMMa Ca BMLIE CTpaHa (MpoCTopuja M3Hag
nacaxa). Kao pe3yntat npumMer-eHor pelleHa MoBpLIMHA
TEPMMYKOT OMOTaua je, MaKo je objekar ca jeaHe CTpaHe
Y3UOaH Tj. CMIOjeH Ca Cycefjom, roToBo Beha Hero kog cno-
6onHocTojehnx Kyha. ADXUTEKTOHCKIM PeLLeHEeM, HIA Y
OOSIMKOBHOM HU Y OYHKUMOHANHOM CMUCITY HUje UCKO-
puwheH NoTeHUWjan nokauuje, BENMKOr ABopuwTa (no-
cebHoO aparoueHo y ypbaHoj CpenHm) 1 penaT1eHoO no-
BOJbHE OpujeHTalumje.

PervioH 1, 3anagHa Cpbuja  Region 1, West Serbia

The building can be determined as a complex form
having a L - shaped floor plan, which, besides the pas-
sageway and retracted segments of the upper floor, re-
sults in an unfavorable shape factor and ensuing poor
energy performance. A particular disadvantage is the ex-
posure of certain rooms with multiple exterior sides (the
room above the passageway). As a result of the applied
solution, the area of the thermal envelope is almost larg-
er than in free-standing houses although the building is
attached on one side to the neighboring house. Neither
with its form nor its function does the architectural so-
lution utilize the potentials of the location, the spacious
yard (which is particularly precious in an urban environ-
ment), or the relatively favorable orientation.
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Tabena 2.1 - leorpadckm n gemorpadpckm nogaum o aHanw- Table 2.1 — Geographic and demographic data on the ana-
3U-paHMM OKpY3MMa 1 rpafoBrMa Y pernoHy LieHTpanHe lyzed districts and cities in the region of Central Serbia
Cpbuje
Okpyr Lymaawnja Mopasuua Pacuna Pawwka
District Sumadija Moravica Rasina Raska
MospuwuHa (km’)
Area (km) 2387 3016 2 667 3918
bpoj cTaHoBHMKa
Population 390 900 212149 240 463 300 274
lycTiHa HacemeHocTy (cT/ km)
Population density (inh / km’) 121.8 70.3 90.2 76.6
YkynaH 6poj Hacerba
Total No. of settlements 174 (5 + 169) 206 (5 + 201) 296 (5 +291) 359 (9 + 350)
rpagcka + ceocka Hacesba 6ulrpan 3un1rpag 5u1rpan 3u2rpaga
urban + rural settlements 6 and 1 city 3and 1 city 5and 1 city 3 and 2 cities
YKynaH 6poj onwTvHa y oKpyry
Pernon 2 - UeHtpanHa Cpbuja Region 2 — Central Serbia Total No. of municipalities per district __3/7 4/4 5/6 5/5
LleHTap okpyra ApaHhenosal| fopHr MunnaHoBall AnekcaHaposal,  Bprbauka barba
District seat Arandjelovac Gornji Milanovac Aleksandrovac Vrnjacka Banja
1. OCHOBHM MOAALM O PETNOHY 1. Basic information about the region Kparyjesay Visarbnua BapsapuH Kpareso
Kragujevac Ivanjica Varvarin Kraljevo
. ) ) ) ) . Tonona Jlyuanu TpcTteHumk Hosw MNa3zap
PeI'I/IOI-'| Ll?HTpaJ'IHe Cpbuije ce cactoj oa 4 okpyra 'y ‘ The reglon of Central Serbia comprises 4 districts, Toplola Léléani Tretenik Novi Pazar
OKBMPY KOjVIX je BPLIEHO UCTPaxMBakbe Npeko Tpu ao et within which a survey was conducted over three to N Uauax Kpywesay Pawka
aHanM3MPaHNX OMNLWTKHA, WTO je NpuKasaHo y Tabenn 2.1 five analyzed municipalities, as shown in Table 2.1 (The B Cacak Krudevac Ragka
(MaBHW rpag MK HajseNu LieHTap OKpyra je MapKupaH). name of the seat or the largest center of each district is - - Fuhesay TyTH
[yCTMHa HacesbeHOCTH y pernoHy Bapwpa o 70.3  highlighted). - - Cicevac Tutin

CTaHOBHWKa Ha km’ o 121.8/km’ y Kparyjesuly, LLlyma-
AMJCKN OKPYT. IHOYCTPU)CKM NOTEeHLUMjanu CBaKkor OKPY-
ra Cy yrnaBHOM KOHLIEHTPUCAHW Y3 [aBHe LEHTPe, Tj.
Hajsehe rpapose Okpyra. Y OAHOCY Ha eBUAEHTUPAHM
6poj Hacerba, youbiBa je AOMUHALIMja CEOCKMX Y OAHOCY
Ha ypbaHa Hacesba.
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Population density in the region varies from 70.3 to
121.8 inhabitants per km’ in Kragujevac, Sumadija Dis-
trict. The industrial potentials of each district are concen-
trated mostly next to the main centers, i.e, largest cit-
ies. With respect to the total number surveyed, there are
conspicuously more rural than urban settlements.

Knuma y permoHy je yrnaBHOM YMEPEHO - KOHTUHEH-
TanHa, kao 1 sehem geny Cpbuje. Y PacHcKoM 1 Palukom
OKPYry Ce Hanasu nnaHnHa KonaoHuK, ca OlWTpOM Mna-
HVHCKOM KJTMMOM U 3VMCKIM TemnepaTypama oko -20 °C.
Vimajyhn y Buay cnabujy HacerbeHoCT, Ca CBera HeKOMMKO

Like in most parts of Serbia, the climate in the region
is mainly moderate continental. In the districts of Rasi-
na and Raska, there is Kopaonik Mountain, with harsh
mountainous climate and winter temperatures around
-20 °C. Due to the lower density in this area with only a
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Hacerba, a y CKnagy ca CTaTUCTUYKMM 3aKOHUTOCTKMA
dopmrparba Y30pKa, UCTpaxknBakbe Huje OOyxBaTUIO
oBy obnact. PedepeHTHe Cnosballtbe 3MMCKe Temnepa-
Type cy aedrHMCaHe y CKnady ca HOBOM perynaTmeBomM O
eHepreTcky edrKacHUM 3rpafama, 3a LeHTpe OKpyra, Cy
nate 'y Tabenn 2.2.

Tabena 2.2 — PedepeHTHe CnosbHe TemnepaType 3a rnaBHe
rpagose okpyray JyrouctouHoj Cpbuju

few settlements, the sampling protocol excluded it from
the survey. Table 2.2 shows the external winter reference
temperatures for the district seats, as defined by the most
recent regulations on energy efficiency in buildings.

Table 2.2 — External winter reference temperatures for the
district seats in Central Serbia

Okpyr LWymapwnja Mopasuua PacuHa Pawka
District Sumadija Moravica Rasina Raska
LleHTap okpyra Kparyjesay Yauak Kpywesay Kparbeso
District seat Kragujevac Cacak Krusevac Kraljevo
MpojekTHa 3umcka Temn. (°C)

Design winter temp. (°C) -15.0 -14.5 -16.2 -14.7
Mpoceuna 3umcka Temn. (°C)

Average winter temp. (°C) 55 54 55 54

2. CTaTMCTUYKM NoAaum O aHanu3npaHum objekTrma
N OCHOBHM MOKa3aTesbl NpenMMuHapHe pervoHasnHe
Tunonorwje 3a LleHtpanHy Cpbujy

YkynaH 6poj aHanu3npaHux objekata y PernoHy je
6ro 1 022, ca aMcnep3njom no OKpy3mma ninycTpOBaHOM
y Tabenw 2.3. Tpuka3 je U3BPLIEH KaKO Y OAHOCY Ha YKy-
naH 6poj aHanM3MpaHwx objekata (y KONOHM y), Tako 1 Ha
OpOj OHVX MHAMBMAYANHMX (Y KONOHW U), KOjU Cy Hermo-
CpefHv NpeaMeT fasber MHTepecoBatba.

Tabena 2.3 - incnepsuja aHanusupaHux objekata y Lien-
TpanHoj Cpbuju No oKpysuma v onwTMHama

2. The statisticss on the analyzed buildings and ba-
sic indicators of the preliminary regional typology for
Central Serbia

The analysis included the total of 1 022 buildings in
the region, the dispersion of which by districts is shown
in Table 2.3. The data are displayed in relation to both the
total (t) and the number of analyzed single-family build-
ings (s) which constituted the basis for more detailed
research.

Table 2.3 - Dispersion of analyzed buildings by districts
and municipalities in Central Serbia

Okrug LWymagnjckn y u Mopasuuku y u PacuHckn  y u Pawwkm y u
District Sumadija t s Moravica t s Rasina t s Raska t s
316 248 239 215 239 225 228 209
ApaHbenosay 37 36 . MunaHoBay 45 45 AnekcaHgposal 30 29 B. barba 30 28
Arandjelovac G. Milanovac Aleksandrovac V. Banja
KHnh 30 30 MBarbmua 45 43 BapsapviH 29 27 Kpabeso 85 83
Knic Ivanjica Varvarin Kraljevo
Kparyjesay 192 125  JlyyaHu 29 28 KpyLuesaly 105 98 Hoewu Mazap 52 44
Kragujevac Lucani Krusevac Novi Pazar
Paua 27 27 Yauak 120 99 TpcteHnk 45 43 Pawka 35 29
Raca Cacak Trstenik Raska
Tonona 30 30 - huhesay 30 28 TyTnH 26 25
Topola - Ci¢evac Tutin

Y ofHOCY Ha yKymnaH 6poj aHanm3mpaHux objekata y
LeHTpanHoj Cpbuju 87.8% ce ofHOCK Ha WHAMBMOYan-
He objekTe, Npu uemy je Hajseha 3acTyrmmbeHoCT cnobop-
HocTojehmx kyha, oko 83.50% op ykynHor 6poja. Takohe ce
MOXe 3aKbyunTu fa ¢y y Lymaamnjckom okpyry nHansuay-
anHe Kyhe 3acTynbeHe ca oko 78.5%, y MopaBryKOM OKpy-
ry oko 90%, y PacHckom oKkpyry oko 94.1% 1y Palkom ok-
pyry oko 91.7% y ofHOCY Ha yKynaH Opoj aHanmn3npaxux.

[locmaTpaHo y OAHOCY Ha aHanM3upaHe nepuoge
rpaherba, NPOLEHAT 3aCTyn/beHoCTH objekaTa nokasyje
Ja je Hajeehu 6poj 3rpaga y pernoHy (Buwwe og 93%) no-
OUrHYT y nepunogy n3mehy 1946. n 1990. roanHe (nepu-
oow: L - 1946-1970; 1 - 1971-1980; E — 1981-1990). Kao
nocneguue lNpsor 1 [Jpyror CBeTCKOr paTta, Kao v Ynrbe-
HYLE Aa je Y NPOLWAOCTM OBaj Per1oH y jow sehoj mepu
610 pypanHor kapakTepa, 3 nepvioaa npe 1945. . naex-
TMGMKOBAHO je Marbe of 7% objekata. HajoypHwju ne-
pvioa n3rpaarse je 6uo namehy 1946. 1 1970. rogmHe, ca
OKo 35% um3rpaheHunx kyha, anv, umajyhn y gy fa je oH
00yxBaTMO ABE W MO AeleHuje, ¥ anConyTHOM OAHOCY,
Moxe ce pehu fia je HajBMle objekaTta MoaurHyTO y Ha-
penHoj aekaaw, Tj. uamehy 1971. 1 1980. rognHe, 24.5%.
Y Hape[Hoj AeleHujy, OBaj MpoLeHaT Nonako onaja Ha
npronnxHoO 17.5%, fa Ou ce TpeHa CMarbyBakba v farbe
HacTaBMo, Te je MpoLeHaT 3acTyr/beHOCTU ObjekaTa 13-
rpaheHnx TOKOM Mocnefrbe ABe feleHnje oko 16.5%,
WTO NpeAcTaB/ba 0Apa3 CneundUUHMX NCTOPUCKUX 1
APYLWTBEHO- eKOHOMCKMX OKOMTHOCTW Y KojuMa ce Cpbuja
Hanasunay Aatom nepuogay.

[NpoueHTyanHa 3acTyrmbeHOCT KapaKTepUCTUYHNX TW-
NoBa MHAVBKYaNHWX objekaTa (cnobogHocTojehn, y HU3y
- CPeaViWHbK, OAHOCHO, Y HI3Y - UBMYHMK) Y OAHOCY Ha pe-
neBaHTHe nepuofe rpahetba Nprkasana je Ha cnum 2.1,

Y OAHOCY Ha YCBOjeHy MaTpuly WHAVBULYANHUX
objekaTta, Koja TeopeTckn cagpxu 21 Tmn, geduHmca-
HVX MO NPUHLMNKMMA NOMUCa, UAEHTUOUKOBAHO je HMX
13. TUNOBW KOjJW HWCY BUAN MAEHTUPNKOBAHW Ce OfHO-
ce Ha kyhe y HM3y y NojeiHM BDEMEHCKMM MHTEPBANN-
Ma, WITO He 3HauW [a OBakBe Kyhe He MoCToje y pernoHy,
Beh Aa je HIMXOBa 3aCTyM/bEHOCT U3Y3E€THO Mana, Te Huje
6rna obyxsaheHa cnpoBeAeHNM UCTPAXKMBAHEM.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

Out of the total number of analyzed buildings in
Central Serbia, 87.8% belonged to the category of sin-
gle - family housing, predominantly free - standing hous-
es which accounted for approximately 83.5% of the to-
tal count. Moreover, single - family houses accounted for
c. 785% in §umadija District, c. 90% in Moravica District,
€. 94.1% in Rasina District, and c. 91.7% in Raska District,
with respect to the total number of analyzed buildings.

Considering the analyzed periods of construction,
the prevalence rate indicated that most buildings in the
region (over 93%) were built between 1946 and 1990
(periods: C — 1946-1970; D — 1971-1980; E — 1981-1990).
In consequence of World Wars | and Il as well as the fact
that the region was even more rural in the past, there
was less than 7% of buildings identified as dating before
1945. The most active period of construction occurred
between 1946 and 1970 with approximately 35% built
houses; however, it spanned two and a half decades
so that the absolute ratio would show that most hous-
es were built in the following decade, i.e. between 1971
and 1980 (24%). In the following period of ten years, this
percentage slowly dropped to approximately 17.5% and
continued to decrease, with the prevalence rate of build-
ings erected in the last two decades being approximate-
ly 16.5%; this reflects the specific historic and socio-eco-
nomic circumstances in which Serbia has been in the
given period.

The prevalence rate in percentage of the character-
istic types of single-family houses (free-standing; row—
central; row—edge) in relation to the relevant periods of
construction is shown in Figure 2.1.

With respect to the matrix of single - family houses
with 21 theoretically defined types, the random sample
survey yielded 13 identified types. The types which re-
mained unidentified referred to the row houses from par-
ticular periods; the prevalence of such buildings was in-
significant so that they were excluded from the survey.
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Cnuka 2.1 - lMpoueHTyasnHa 3acTyr/beHOCT Pas3nuUTX Th-
noBa MHAVBUAYaNHKX objekaTa npema nepuoay rpahetray
pernony LieHTpanHe Cpbuje
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Y nornefy npvMerseHvX  Matepwjana, TUMoBa KOH-
CTPYKUWMja 1 HauMHa rpahetba MHAMBMOYanHMX objekata y
ueHTpanHoj Cpbuju, noctoje ogpeheHe cneumdnyHoOCTH
Koje ce MOry 13pasunTu Ha cnefenn HaumH:

- [naBHW rpaheBUHCKM MaTepwujan 3a rpadrby 31M4oBa Cy
oneka v onekapckn 61oKoBK, Aok ce mehycnpaTHe KoH-
CTPyKUMje MOojassbyjy y BUWeE Bapujauuja, anv ce mMmoxe
KOHCTaTOBaTW [1a Ce APBEHe KOHCTPYKLUVje jaBbajy pehe,
YIrNaBHOM KOA CTapujux objekata, M TO Kao MOTKPOBHA
KOHCTPYyKLUMja NpemMa TaBaHy — KapaTaBaH, oK je y Behu-
HY CllyYajeBa 3aCTyn/beHa MacBHa KOHCTPYKLMja y BUAY
APMMPAHO - BETOHCKMX MAOYA, @ Y KaCHWUM NepUoaw-
Ma, 0f nonynpedabprKoBaHMX ONEKAPCKMX MPOU3BOAA.
KpoBHa KOHCTPYKUWja, 610 fa ce MOTKPOBHU MPOCTOP
KOPWCTM 33 CTaHOBarbe MW CamMo Kao TaBaH, je CKopo Mo
npasuy ApBeHa.

- Ynotpeba Tepmowsonauuje koa kyha umsrpabeHux
y nepnogy npe ocampeceTnx rofvHa ABafeceTor Beka
HYje 3acTyr/beHa. FbeHa npviMeHa je y ynpaeo W Be3a-
Ha 3a OBaj Nepuop, Aodylle y BeOMa CKPOMHOM 06VMYy.
3HauvajaH 6poj Kyha y KojuMa ce CTaHyje Hemajy 3aBplue-
Hy dacagy, Cammim TUM HK BUNIO KakBy TepmMou3onauujy.
O6jeKTn, Ha KOjUM je y CKopuje Bpeme BpLUeHa CaHalukja
(yrnaBHOm dacape) y Unby Nobosbluatkba TEPMUYKIX Ka-
PaKTePUCTMKa, MMAjy Tepmou3onauujy MUHNMaNHKUX
nebmwuHa.

- TpaguuMoHanHa  KOHCTPYKTMBHA — pellerba  (Ha-
60ja, ApBeHW OOHAPYK, Tannape w Cn.) Cy 3acTyrbe-
Ha y BeOMa Manom obumy, Te HUCY pa3MaTpaHa y OBOM
NCTPaXKMBarby.

Figure 2.1 - The prevalence rate in percentage of different
types of single-family houses by the construction period in
the region of Central Serbia

Tvn 1 - cnoboaHocTojehe kyhe
(type 1 - free standing houses)

TN 2 - kyhe y H13y, cpeamLiHa nosunumja
(type 2 - row houses, central position)

TN 2 - kyhe y H13y, MBUYHA No3nuwja
(type 2 - row houses, edge position)

With respect to the applied materials, construction
types and building techniques, single-family houses in
Central Serbia displayed a number of specific features
which can be summarized as follows:

- Main building materials used for walls are brick and
clay block while the floor structure have several varia-
tions; however, wooden structures are rare and found
mostly in older houses, especially as the loft floor (straw
and plaster underneath and planks covered with soil
above - Karatavan), while most buildings were made
in massive reinforced concrete slabs or, in later periods,
semi - prefabricated clay structures. By rule, the roof
structure is almost always wooden regardless of whether
the loft is inhabited or used for storage only.

- Thermal insulation was not used in houses built be-
fore 1980s, which was when its application started how-
ever modestly. A significant number of houses used for
dwelling do not have the finished facade, which means
there is no thermal insulation. The houses recently refur-
bished (mainly in the facade) with the purpose of im-
proving thermal performance have thermal insulation of
minimal thickness.

- The traditional construction solutions (rammed
earth, post and petrail, logs, etc.) can be found in an in-
significant number of buildings and were hence exclud-
ed from the survey.

Kapa ce nocmatpa npumMerbeHn HauvH rpejarba, Moxe
Ce KOHCTATOBAaTW [1a je rpejarbe JOMUHAHTHO VHAMBUAY-
anHo, Ca NojeAnHauYHMM Nehrma, yrnaBHOM Ha YBPCTa ro-
pvBa, y NPBOM pedy Ha Apsa. OBo je 13 pasnora cnabo
pa3BujeHe eHepreTcke MHOPACTPYKTYPE Y PErUOHY. Y yp-
6aHVIM LEeHTPMMA, rae NocToju racoBof, YOUbMBa je TeH-
JeHUVja NpUKIbyYMBarba Ha rpafcky Mpexy 1 yrpadra
KYRHVX MHCTanaumja 3a rpejarbe 1 npunpemy CaHuTapHe
TOMe Bofe Ha rac (racHu KOTNoBw v 6ojnepn). Y Marbem
0bMMY je 3aCTyN/beHO eTaxkHO rpejarbe ca MHAWBKAYan-
HVIM KOTJIOBMMA. 3aCTYM/BEHO je 1 rpejarbe Ha enekTpurY-
Hy eHeprujy, 6vno ca TA nehnma, Brno ca enekTPUUHIM
KOTNOBMMA.

Tabena 2.4 - Mpernen naeHTUGUKOBAHUX TUMOBA MHAMBUAY-

anHux objekata y pernony LieHTpanHa Cpbuje

A A bB U cC
<1919 1919-1945 1946-1970

With
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regard to heating, it should be noted that the

predominant solutions include individual furnaces most-
ly burning solid fuels, primarily wood. This is due to the
poorly developed energy infrastructure in the region. In
the urban centers with gas supply, there is a tendency
toward connecting to the city grid and installing home
equipment for gas heating and hot water supply (gas
furnaces and boilers). Individual central heating with fur-
naces is not common. There are also electric heating so-
lutions using either thermo accumulating stoves or elec-
tric furnaces.

Table 2.4 — Overview of identified types of single - family
buildings in the region of Central Serbia

oo
1971-1980

EE ®F G
1981-1990 1991-2000 2001-2011

Kpammeso  |Kparyjesad Yauak Kpammeso Kparyjesay Yauak Kparyjesaw
Kraljevo Kragujevac Cacak Kraljevo Kragujevac  |Cacak Kragujevac
2
- - Kparbeso - Kparyjesay Kparbeso -
- - Kraljevo - Kragujevac Kraljevo -
3

Yauak

Kparyjesay
Kragujevac | - Cacak

Kparyjesay | - - -
Kragujevac | - - -
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A1
A1l

KpameBo, okpyr Pauika

JenHonopoanyHa, cnoboaHoctojeha kyha cnpat-
HocTh [M+[K, rpabeHa je noueTkom [BafeceTor Beka
(1905.), pekoHcTpymcaHa 1998. Kyha ce Hanasw Ha pas-
HOM TepeHy, Mpu3emMHa je 1 Haf jefH1M CBOjUM LenoM
MMa MOTKPOBSbE KOje ce KOpUCTM 3a bopasak. OcHoBa je
pa3yheHa, NpojekToBaHa 1 13BeAeHa Y MaHWPY KNacuum3-
Ma, Ca AVCKPETHOM hacaHOM nnacTukom. Kyha je 13y3et-
HO KBanWTETHO rpaheHa 1 peKoHCTpymcaHa. DacaaHu 3u-
[IOBM Cy Ofi NyHe oneke cTapor dopmata, AebrbuHe 45 cm,
mehycnpaTHa KOHCTPYKUMja je APBEHa, Y Aeny npema
TaBaHy T3B. KapaTaBaH. KpOBHa KOHCTPYyKLMja Haf Mot
KPOB/bEM 1 TaBaHOM je ApBEHa, Y AeNy KOju Ce KOpUCTn
je TepMMYKI M30N10BaHa Y 30HM 13MeRy ApBeHNX poroBa.
EHTepujepcka 0bpafa KPOBHE KOHCTPYKLWjE Cy TMMC Kap-
TOH NoYe, a KPOBHM MOKPKBaY je Lpen.
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Kraljevo, Raska District

A free-standing single-family house (GF+L) was built in
1905 and fully reconstructed in 1998. It is on flat terrain, with
the ground floor and the loft, whose one part is used for
living while the other is empty. It has a complex floor plan
and was designed and realized in the style corresponding
to classicism, with discrete facade elements. The house was
built and reconstructed with exceptional quality. The facade
walls are of old - format 45cm solid brick, the inter-floor con-
struction is wooden and the segment under the empty part
of the loft is in the karatavan . The roof structure above both
parts of the loft is wooden and in the inhabited segment it
is insulated in the zone between the wooden rafters. The in-
terior finishing of the roof structure is in gypsum cardboard
panels and the roof is clad in tiles.

OcHoBa npvizemrba
Ground floor

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia

[1] yna3, [2] kynatuno n WC, [3] Kyxutba, [4] Tpnesapuja, [5] AHeBHa coba, [6] coba, [7] ocTasa

[1] Lobby, [2] Bathroom and toilet, [3] Kitchen, [4] Dining room, [5] Living room, [6] Room, [7] Storage

(Macapa je ManTepmncaHa, ca By4eHOM 1 MBeHOM ¢a-
cagHom nnacTtukom. CTonapuja je ipBeHa, LWMpoKa Npo-
30pCKa KyTWja Ca pasfBOjeHUM KpUvMMa jefHOCTPYKO
3acTak/beHnM. Kyha je opraHnsoBaHa Tako aa cy AHeBHe
AKTMBHOCTY IpynicaHe Yy LeHTPanHOM Koprycy (AHeBHM
bopaBak, 0befoBatbe U KyxuHba), a ocTane cobe y 6oyHom
KOprycy 1 AenoMm y NoTKpoesby. CaHUTapHe npoctopuje
Cy nouupaHe y 30HM ca cnaBahum cobama. OyHKLMO-
HaHO NoBe3VBatbe BenuKor 6poja npocTopuja je obes-
6eheHo npeko NPOCTPaHOr LeHTPanHOr NpocTopa, Ha
Koju ce Hafose3syje kopuaop cnasaher 6noka. [pocTto-
puje cy 6orato AMMEH3NOHKCaHe 1Y OfHOCY Ha OCHOBY,
1 HAPOUMTO Y OLIHOCY Ha 3anpPeMUHY, TaKo Aia eHTepwujep
KapakTepulle v3pakeHa, HaACTaHAApAHa CBETNA BUCU-
Ha oAl Npeko 3.5 M, WTO HAPOUMTO JOMNPUHOCK QYHKLN-
OHaNHOM KBAnMUTETY, OAC/VKaBajyh NCTOPUjCKM Nepuroa
y KoMe je Kyha Hactana. MpurcyTHa je opujeHTaumja Npo-
30pa Ka CBVM CTpaHaMa CBeTa.

01 2 3 4

The fagade is plastered with drawn or cast elements.
The doors and windows are wooden, in wide casements
with separate single - pane sashes. The organization of the
house groups the daily activities in the central volume
(the living area, dining and the kitchen) while the oth-
er rooms are in the lateral volume and partly in the loft.
The sanitary facilities are located in the bedroom zone.
Functional connection of a great number of rooms is en-
abled through the spacious central area with the adjoin-
ing corridor of the bedroom zone. The rooms are am-
ple in size relative both to the floor plan and especially
to the volume; the interior features remarkable heights
of over 3.5m allowing for above - standard brightness,
which contributes to the functional quality and is repre-
sentative of the historical period in which the house was
built. The orientation of the windows is multiple, to all
four sides.
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v ENNEMEHTU TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K

€ o CNOSbALBKM 310 EXTERNAL WALLS
1.25 31 of oneke 45 cm, 060CTpaHo ManTepucaH brick wall 45 cm, plastered both sides

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

MPEFPALHN 30BN n3mehy ctamb. jeamHumua
31 of oneke 25 cm, 060CTpaHo ManTepurcaH

PARTITION WALLS between units
brick wall 25 cm, plastered both sides

Nnoa HA Y
6poacKky Nod 2 cm, NoANaToCHULE y necky 5/8 cm,
HabwvjeHa 3emsba 15 cm

GROUND FLOOR
wood decking, sand 5 cm / batten 5/8 cm, rammed
earth 15cm

TABAHWMLUA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

]:E 046 HabujeHa 3emba 10 cm, gacke 2 cm, apsere rpefe  rammed earth 10 cm, plank 2 cm, air gap / timber
' SIS * 14 cm, TpLYaHM NnapoH, MantepmncaH 5cm beams 14 cm, straw - plaster ceiling 5 cm
TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
0.30 upen 2 um, ipBeHe netee 3/5 cm, aacke 2 cm, clay roof tile 2 cm, timber batten 3/5 cm,
‘ KPOBHa KOHCTPYKLMja / Tepmowmsonaumja 10 cm, plank 2 cm, roof construction / thermal insulation
TMNC KapToH niode 1.25 cm 10 cm, gypsum board 1.25 cm
[Ff’ MPO30OPK WINDOWS
3.50 APBeHU, IBOCTPYKM Ca jeiHOCTPYKMM CTaKIOM wooden, double framed with single glass

CUCTEM IPEJAHBA HEATING SYSTEM
neh, apso stove, wood
MPUMPEMA TOTIJIE BOOE HOT WATER SYSTEM

enekTpuUUHM 6ojnep

electric boiler
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Mvajyhu y BUAY M3BOPHW KBANUTET rPafHe, IMKOBHY
BPeOHOCT dacagHe MNacT1Ke, Kao 1 PEKOHCTPYKLUM]Y KOja
je v3spLeHa npe 14 rofrHa, Moxe ce NpeTrnocTasnt aa
61y Wby nofm3atkba eHepreTckux nepdopmaHcu obje-
KTa, CBM €BEHTYaNHW PafoBK Ha 31MA0BMMA OMOTaua brnm
NPUMEPEHW|U eHTEPUEPCKOj NO3MLUM GacagHUX 3uA0-
Ba. OBaKBMM KOHLENTOM MHTEpPBEHUMje b1 Ce CMarbmm
TOMOTHM FyOMLM KPO3 CMOJbHE 3KA0BE, LUTO je KOpUC-
HO, anwv 61 ce 1 peflyKoBana Kop1cHa NoBpLKMHA Y eHTe-
pujepy, kKao 1 akymynaTuBHOCT MaCVBHOT 3uAa Of NMyHe
oneke, WTO 61 CBaKako NpefcTaB/bano HeraTMBHy CTpa-
HY VHTepBeHUVje. YHanpehere TONNOTHUX KapaKkTepwmc-
TVIKa NPo30pa je Moryha Ha BuMLE HAUMHA, O MaH X MH-
TepBeHLUMja Koje Ce TUuy 3anTrBarba, NPeKo yMepeHux
NHTepBEHLMja, Koje ce OAHOCe Ha [OAaTHO 3aCTak/berbe
Kpuna, IO padvikanHe, Koje nogpasymesa KOMMIeTHy 3a-
MeHy dacagHe ctonapuje. KposHa KOHCTPyKUWja je vy
NPETXOAHO] PEKOHCTPYKLMjM TEPMUYKM CaHMpaHa, Te ce
MOXe CaMO €BEHTYaNlHO YHanpeauTn y CMUCy OOCTU-
3arba fieKnapuncaHnx ctangapaa.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

With respect to the original quality of construction,
the artistic value of the facade elements, and the recon-
struction of 14 years ago, it can be assumed that the
improvements in energy performance of the building
potentially targeting the walls of the envelope would re-
gard the interior position of the facade walls. In this way
the intervention would reduce heat loss through the ex-
ternal walls, which is positive; however, it would also re-
duce the useful interior area and the accumulative prop-
erties of the massive solid brick wall, which would be
counterproductive. There are more ways to enhance the
thermal performance of the windows, from lesser inter-
ventions such as sealing to moderate techniques involv-
ing additional glazing, to radical solutions which would
assume full replacement of the facade fenestration. The
roof structure was thermally refurbished in the previous
reconstruction and only can be improved so as to meet
contemporary standards.
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Yauak, MopaBuuKkn okpyr

JepHonopoamyHa,  cnobopHocTojeha,  npusemHa
Kyha, rpabeHa 1955. I, KOMMNaKTHE OCHOBE, Ca ManvmM
ynenom dacagHmx oteopa. Kyha Hema nogpym. MoTkpos-
HV NPOCTOP je y BWAy TaBaHa MCMOA CIIOKEHOr KPOBa,
[pBeHe KOHCTPYKUWje NokpueeHor upenom. Kyha je 3u-
[aHa Yy MacVBHOM KOHCTPYKTMBHOM cCUCTemy, GbacafHu
310BM Cy OA NyHe oneke, AebrbuHe 38 ¢cm, obocTpa-
HO ManTepmcanu. NodHa KOHCTPYKUMja Ha Ty je 6eToH-
CKa m/iodYa Ha Hacuny, 6e3 TepMom30MaLMOoHKX Cnojesa.
TaBaHWLa Npema TaBaHCKOM MPOCTOPY je ApBeHa T1na
KapaTtaBaHa, ca nnapoHom o Mantepucane Tpcke. Oa-
CafiHa cTonapuja je ApBEH], ABOCTPYKA, Ca LIMPOKOM Ky-
TWjOM, JeAHOCTPYKO 3aCTak/beHa, OnpembeHa HakHaHO
yrpaheHrm CnosbHUM poneTHama. [pejarbe je Ha enek-
TPUYHY eHeprujy, TepMOaKoMyaLMoHUM nehrma.

<50%

Cacak, Moravica District

A free - standing single - family ground floor house,
built in 1955. It has a compact floor plan and a low ratio
of facade openings. There is no basement. The roof space
holds a loft covered by a complex wooden roof struc-
ture with tile cladding. The house was built in a massive
construction system; the facade walls are of 38 cm solid
brick, plastered on both sides. The foundation floor con-
struction is a concrete slab on the filling, with no thermal
insulation. The floor to the loft is wooden of the Karata-
van type with the ceiling in rendered reed. The windows
are wooden two single - pane sashes in wide casements,
additionally equipped with external blinds. The house is
heated by electric thermo-accumulating stoves.

OcHoBa npvizemrba
Ground floor

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

[1] xoaHuK, [2] aHeBHa coba, [3] Kyxutba, [4] kynatuno [5] cnasaha coba, [6] cnasaha coba

[1] Corridor, [2] Living room, [3] Kitchen, [4] Bathroom, [5] Bedroom, [6] Bedroom

Kyha je casuiaHa Ha paBHOM TepeHy, a ynasHa KoTa je
Y3[UrHyTa Y OHOCY Ha TepeH 3a 5 cTenernka. OpraHnzo-
BaHa je Tako Aa je yna3 Ha yraoHoj no3uumju. Ha ocHosn
Ce He jaBrba GyHKUMOHANHa Nofena Ha AHEBHY ¥ HONHY
30Hy, Beh ce 13 npefcobsba ANMPeKTHO ynasn y jeaHy cna-
Bahy coby, Kao 1y Npona3Hy AHeBHY CoOy, KOja je Be3a
Ca KyX1HOM, 1 ApYrom cnasahom cobom. Y Kynatuno ce
yna3u Npeko Kyxukbcke Hulle. [po3opn Ha NpocTopwja-
Ma Ce Hanase JOMWHaHTHO Ha ABe HacrnpamHe dacage
(YIMUHOJ 1 ABOPULLHOJ).

The house was built on flat terrain, with the entrance
level elevated for 5 steps in relation to the terrain. It is or-
ganized so that the entrance is at the corner position.
The floor plan does not provide a functional division into
day and night zones; instead, the hall leads directly to a
bedroom and the transit living room, which serves as a
connection to the kitchen and the other bedroom. The
bathroom is accessed via the kitchen recess. The room
windows are dominantly positioned on two opposing
facades (the front and the yard).
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
b = CMObAWBK 311 EXTERNAL WALLS

0.98 31 of oneke 38 cm, 060CTpaHo ManTepucaH brick wall 38 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALHN 30BN n3mehy ctamb. jeamHumua PARTITION WALLS between units
NOA HATIY GROUND FLOOR

1.81 napket y achanty 2.2 cm, LUeMeHTHa Kowyrbuua parquet 2.2 cm, asphalt, screed 5 cm, bituminous in-
5 cm, buTymeHcKa r3onauuja 1cm, 6eToHcka nnoda  sulation 1 cm, concrete 10 cm, gravel 10 cm
10 cm, wibyHak 10 cm
TABAHMLA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic

0.64 HabwvjeHa 3emrba 10 cm, ApBeHe neTBe 4 cm, Basdyx rammed earth 10 cm, timber batten 4 cm,
4 cm, TpWYaHu NnadoH, ManTeprcaH 5 cm airgap 4 cm, straw - plaster ceiling 5cm
TABAHWNLA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30OPK WINDOWS

3.50 APBEeHW, IBOCTPYKM Ca jeJHOCTPYKMM CTaKNMMa wooden, double framed with single glass

CUCTEM IPEJAHBA
enekTpuuHo, 1 600 kWh meceuHo (31ma) /
300 kWh meceuro (neto)

HEATING SYSTEM
electric, 1 600 kWh monthly (winter) /
300 kWh monthly (sumnmer)

MPUNPEMA TOMNE BOAE
eneKTPUYHM bojnep

HOT WATER SYSTEM
electric boiler
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Y Unby NOTEHUM]ANHOr eHepreTckor yHanpehersa,
yKasyje ce noTpeba 3a nocTaB/batbeM Tepmousonaunje
Ha dacagHe 3mMaoBe Ca Crnosballkbe CTpaHe. Cem TOra,
Hajsehn OONPUHOC Yy CMarbery TOMNOTHUX rybuTaka 6m
fana 3ameHa dacagHe cToflapwje, Ca NpPoO3opvMa unje
KapakTepucTvKke OofArosapajy 3axtesmma [NpaBuiHMKa O
eHepreTckoj ePMKacHOCTM 3rpagda. TepMnyKa MHTePBEH-
UMja Ha NMOAHOj KOHCTPYKUM|U HIje peanHa, 300r noTeH-
UMjanHo OBUMHMX rpabeBMHCKMX PafoBa Ha pyluetby
6eToHCKe Mioye Kao 1 360r orpaHnyeHe BUCUHE Y eHTe-
pujepy. CacBMM peasiHa 1 1ako M3BOAJbMBA je CaHalmja
KapaTaBaHa, Koja b1 ce cacTojana y CKuzarby MOKPYBHOT
C/0ja 3em/be Ca ropkbe CTpaHe KOHCTPYKUUje, Aennmmy-
HOM OTKMBatby [acaka, MOCTaB/barby MEKaHe TepMOn30-
naumje y mehynpoctop mamehy ApBeHWX TaBakaua, Te
NMOHOBHOM 3aKKBakby NMOKPUBHMX Aacaka.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

In order to introduce potential energy improve-
ments, there is a need to thermally insulate the facade
walls from the outside. Moreover, the greatest contribu-
tion to reducing heat loss would be the replacement of
facade fenestration with windows which would meet the
requirements of energy efficiency regulations. A thermal
intervention on the floor construction is not realistic be-
cause of the potential large-scale construction work in-
volved in the demolition of the concrete slab and also
because of the limited interior heights. It would be quite
realistic and easy to refurbish the floor construction to
unheated attic, which would involve removing the earth
layer from the upper side of the structure, partial open-
ing of the boarding, installing soft thermal insulation in
the space between the wooden rafters and finally clos-
ing the boarding again.
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Yauak, MopaBuuKkn okpyr

JegHonopoanuHa, Kyha y cpeavwTy HW3a, cnpat-
HocTn M4k, 6e3 nogpyma, n3rpaheHa je Kpajem Lues-
feceTux rogmHa. OcHoBsa je ymepeHo pasyhera. O63u-
poM fia ce Hanasw n3mehy ABa cycefjHa objekTa, KPOB je
[BOBOJaH, Ca HafiBMLEHMMA Y 30HaMa MOTKPOB/ba 0be3-
6ehyjyhv noseharbe BUCKHE U yrpafrby CTaHOAPAHUX
npo3opa. Kyha je 3uaaHa y MacUBHOM KOHCTPYKTUBHOM
cncTemy, GacagHu 31I0BK Cy Of MyHe oneke, Aebrbu-
He 25 cm, 6e3 Tepmuuke n3onauuje. MogHa KOHCTPYK-
UmMja Ha Ty je TEPMUYKKM Hem3onoBaHa HETOHCKa nioya
Ha Hacuny. MehycnpaTHa KOHCTPYKUWja je NOAyMOHTaX-
Ha of Wynsbux onekapckmx 6nokosa (TM3). KposHa KoH-
CTPyKUWja je ApBeHa, TepMUYKKM 130n0oBaHa. [Tpo3opu cy
LPBEHN, ABOCTPYKM, Ca WMPOKOM KYTWjOM, jeAHOCTPYKO
3acTak/beHu. [pejarbe Ha rac je ysegeHo 1998.r.
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Cacak, Moravica District

A single - family house with the central position in a
row (GF+L), without a basement, built in the late 1960s.
The floor plan is moderately complex. Considering its
position between two neighboring houses, the roof is
gabled, with elevations in the loft zones enabling greater
height and standard window sizes. The house was built
in @ massive construction system, with facade walls in
25 cm solid brick, without thermal insulation. The foun-
dation floor is thermally uninsulated concrete slab on a
filling. The inter - floor construction is semi - prefabricated
in hollow clay blocks (TM3). The roof structure is wooden
and thermally insulated. The windows are wooden with
two single - pane sashes in a wide casement. Gas heating
was introduced in 1998.

OcHoBa npvizemrba
Ground floor

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

OcHoBa cnpata

First floor

[1] yna3, [2] kynatuno 1 WC, [3] Kyxutba, [4] Tpnesapuja, [5] fHeBHa coba, [6] coba, [7] ocTaBa, [8] rapaxa

[1] Lobby, [2] Bathroom and toilet, [3] Kitchen, [4] Dining room, [5] Living room, [6] Room, [7] Storage, [8] Garage

Kyha je n3rpaheHa Ha paBHOM TepeHy, y HK3y ca He-
NpaBuAHUM BOYHMM rpaHMLUaMa (napuena). Yna3 y kyhy
je No3vUMOHMpaH LUeHTPanHo, a boUYHO y OAHOCY Ha Hbera
je HerpejaHa rapaxa. Y npusemroy ce Hanase npoctopuje
AHeBHOr OOpaBKa, Tpresapwje, Kyxuke, ocTase U paj-
He cobe, a NPEeKO LieHTpasnHoO oUMpaHor CTeneHnLuTa ce
[05a3u y MOTKPOBHY eTaxy rfe ce Hanase jiBe cnasahe
cobe 1 KynaTuo.

The house was built on flat terrain, in a row with par-
cels having irreqular side boundaries. The entrance is
centrally positioned and to its side there is an unheated
garage. The ground floor comprises the living room, the
dining room, the kitchen, the utility rooms and the stud-
ies and the centrally positioned stairway leads to the loft
with two bedrooms and the bathroom.
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V]
W/m?K

EIEMEHTU TEPMAYKOI OMOTAYA

ELEMENTS OF THE THERMAL ENVELOPE

1.34

CNOBAWLRN 31
31p of oneke 25 cm, 060CTpaHO ManTepucaH

EXTERNAL WALLS
brick wall 25 cm, plastered both sides

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

1.34

MPEFPALHN 30BN n3mehy ctamb. jeamHumua
31 of oneke 25 cm, 060CTpaHo ManTepurcaH

PARTITION WALLS between units
brick wall 25 cm, plastered both sides

1.81

Nno4 HATIY

napkeTy achanty 2.2 cm, LeMeHTHa KoLysbuLia
5 cm, bUTyMeHcKa 13onaumja 1 cm, 6eToHcKa
nnoya 10 cm, wibyHak 10 cm

GROUND FLOOR
parquet 2.2 cm, asphalt, screed 5 cm, bituminous
insulation 1 cm, concrete 10 cm, gravel 10 cm

TABAHWMLUA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

i ;260 nonynpedabprikosaHa TM-3 TaBaHuua 20 cm, TM3 hollow clay block floor 20 cm, plaster 2 cm
@@m mantep 2 cm
TABAHMLIA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
Bl KPOB ROOF
'l W o030 Lpen 2 cm, ApBeHe neTse 3/5 cm, Aacke 2 cm, clay roof tile 2 cm, timber batten 3/5 cm,
: KPOBHa KOHCTpYKLMja / Tepmomrsonaumja 14 cm,, plank 2 cm, roof construction / thermal insulation
TMMNC KapToH noye 1.25 cm 14 c¢m, gypsum board 1.25 cm
= MPO30PU WINDOWS
3.50 APBeHW, IBOCTPYKM Ca jefHOCTPYKMM CTakA1Ma wooden, double framed with single glass

CNCTEM TPEJAFA
rac, 15000 m?raca/ rop.

HEATING SYSTEM
gas, 15000m* of gas / y

MPUNPEMA TOMNE BOAE
eneKTPUYHM bojnep

HOT WATER SYSTEM
electric boiler

YrpaheHa noswvuwja, ose kyhe y HK3y, NOBO/BHO Ae-
nyje Ha CMarbere TOMNOTHUX rybutaka. [oTeHumjan-
Ha eHepreTcka cCaHauwuja Ou obyxsaTuna MocTaBfbaHe
TepmMousonaumje Ha dacagHe 3v4oBe, Kao U 3ameHy
noctojehe GacafHe cTonapwje ca eHepreTcku paunoHan-
HVjUM NPO30pVMa. VIHTepBEeHUMja Ha MOAHO] KOHCTPYK-
UWj1 Ha TNy HUje peanHa, 360r 06MMHYMX rpaheBUHCKIX
PajoBa Ha pyllery. Hnje noTpebHO MHTepBEHMCATA HU
Ha MehyCnpaTHOj KOHCTPYKLUWje, OK OMNUMOHa pelleHa
npeacTasbajy nosehare febrbliHe KPOBHE TEPMOW30-
naumje, Kao ¥ TePMOM30SOBaHE YHyTPaLWHEr 31aa Npe-
Ma HerpejaHoj rapaxu, ca rapaxHe ctpaHe.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

The central position in the row of houses has posi-
tive effects on reduced heat losses. A potential for en-
ergy refurbishment could include thermal insulation of
the facade walls and replacing the existing facade win-
dows with more rational types. The intervention on the
foundation floor is not realistic because it would call for
large - scale demolition work. Besides, there is no need
for an intervention on the inter - floor construction, while
optional solutions might consider thickening the ther-
mal insulation of the roof and insulating the interior wall
to the unheated garage from the garage side.
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A1
D1

KpameBo, okpyr Pauika

JeaHonopoanyHa, cnoboaHocTojeha nprsemHa kyha,
6e3 noapyma v ca TaBaHCKMM MPOCTOPOM KOjU Ce He KO-
pPUCTK 3a BopaBak, rpaheHa CpearHOM ceflamaeceTyx ro-
AnHa npouwor Beka. OcHoga je 6naro pasyheHa, Ha rpa-
HMLVY Ca KOMMAKTHUM 06MKOM. KOC KPOB je AOMUHAHTHO
[BOBOMHMW, Y jeIHOj 30HM YeTBOPOBOAHN. bpoj dacaaHumx
0TBOpa je cBefeH. Kyha je 31aaHa y MacBHOM KOHCTPYK-
TVBHOM CUCTEMY, Ca 3MAOBMMA Of NMyHe oneke Aebrbu-
He 38 cm. Dacafa je Npe HeKOMKO roAMHa TePMUUKM
yHanpeheHa fofaBatbeM Tepmousonaumje [AebibrHe
5 cm u 3aBpLUHOr dacagHOr TaHKOCNOJHOT ManTepa. KoH-
CTPYKLMja Mpema TaBaHy je NMolyMOHTaxHa, Of onekap-
CKMX WYyr/blx BOKOBA, Koja je, Takohe mpe Hekonmko
FOAMHA, TEPMMYKI 130/10BaHa Ca TaBaHCKe CTpaHe 130-
naumjom aebsorHe 10 cm 1 3alUTWREHa KOWYSBULIOM.
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<50%

Kraljevo, Raska District

A free - standing single - family house without a
basement and with an uninhabited loft, built in the mid
1970s. The floor plan is somewhat complex, bordering a
compact form. Most of the pitched roof is gabled and in
one zone it is hipped. There are a few facade openings.
The house was built in a massive construction system,
with the walls of 38 cm solid brick. Several years ago, the
facade was thermally enhanced by 5 cm insulation and
thin - layer mortar finishing. The inter - floor construction
to the loft is semi - prefabricated in hollow clay blocks,
also improved by adding 10 cm insulation on the loft
side with a protective screed. The windows are wooden
two single - pane sashes in wide casements, with exter-
nal blinds.

Pervon 2, UeHtpanHa Cpbuja  Region 2, Central Serbia -

OcHoBa npvizemrba
Ground floor

1] xoAHwK, [2] aHeBHa coba, [3] cnaaha coba, [4] xoaHwk, [5] kynaTtuno,

1] Corridor, [2] Living room, [3] Bedroom, [4] Corridor, [5] Bathroom,

[
[6] Tpne3apwuja [7] Kyxuiba, [8 ocTasa, [9] xoaHMK, [10 ocTasa [11] neproHvua
[
[

6] Dining room, [7] Kitchen, [8] Storage, [9] Hall, [10] Storage, [11] Wash

[Mpo30pK Cy APBEHW, IBOCTPYKM, Ca LUMPOKOM KYTUjOM,
jeNHOCTPYKO 3aCTak/beHw, ONPeM/bEHN CMObHUM 3aCTO-
puMa. Kyha je opraHv3oBaHa Tako fia ce 13 LeHTpanHo
NO3ULMOHNPAHOT MPOCTPAHOT XONa ynasv AVPEKTHO Y
npocTopuje AHeBHOT B10Ka (AHEBHa COba 1 Tprne3apuja),
a VHAMPEKTHO, MPEKO [leraxMaHa, y npocTopuje HohHor
6noka (cnaesahe cobe 1 kynatuno). CepBuCcHe NpPoCTo-
puje (Kyxnrba, OCTaBa, Bellepaj) MMajy nocebHa ynasHa
BpaTa Ha 604Hoj dacagun. Ca ABOPULLIHE CTpaHe je nouu-
paHo Crosballikbe CTEMeHULITE, KOje BOAW Y MNOTKPOBHM
HWBO TaBaH. Takohe oBfle Ce Hanasu 1 Tepaca, CBefeHnx
AVIMEH3Vja, Ha KOjy Ce 13N1a3n 13 IHEBHOT O0PaBKa, U Koja
je noBe3aHa Ca ABOpUWTEM NPEKO 5 CTeNeHmKa, Kojuma
ce casnahyje Onara BUCKMHCKa pa3fnnka NpoucTeKkna u3
y3[13akba KOTe Npur3emsba Y OfJHOCY Ha KOTY TepeHa.

The organization of the house enables access to the
day zone (the living and dining area) directly from the
spacious centrally positioned hall and to the night zone
(bedrooms and the bathroom) indirectly, via a sideway.
The utility rooms (kitchen, storage, laundry room) are ac-
cessed through a separate door on the lateral facade.
From the yard, there is an external stairway leading to
the loft. There is a smaller terrace here as well to which
the living room opens, and which is connected to the
yard by 5 steps leveling the height difference caused by
lifting the ground floor level in relation to the terrain.
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U ENIEMEHTU TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m’K
CnoJbAWMM 31 EXTERNAL WALLS

0.44 31 of oneke 38 cm, Tepmowvzonaupja 5 cm, brick wall 38 cm, thermal insulation 5 cm, plastered
000CTpaHo ManTepucaH both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALHN 30BN n3mehy ctamb. jeamHumua PARTITION WALLS between units
nog HA Ty GROUND FLOOR

ey 1.88 napket y achanty 2.2 cm, bUTyMeHCKa 13onauuja parquet 2.2 cm, asphalt, bituminous insulation T cm,

1 cm, 6eToHcka mnova 10 cm, wibyHak 10 cm

concrete 10 cm, gravel 10 cm

TABAHMLA npema HerpejaHom TaBaHy
LieMeHTHa Kowyrbuia 4 cm, Tepmousonaumja 10 cm,
JIMT taBanumua 20 cm, manTep 2 cm

FLOOR CONSTRUCTION to unheated attic
screed 4 cm, thermal insulation 10 cm, LMT hollow
clay block floor 20 cm, plaster 2 cm

TABAHWLA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

W | B o030

KPOB

Lpen 2 cm, ApBeHe netge 3/5 cm, gacka 2 cm,
KPOBHa KOHCTpyKUMja / Tepmorzonaymja 14 cm,
TMMCKAPTOHCKa mova 1.25 cm

ROOF

clay roof tile 2 cm, timber batten 3/5 cm,

plank 2 cm, roof construction / thermal insulation
14 cm, gypsum board1.25 cm

3.50

MPO30PU
APBEeHW, IBOCTPYKM Ca jefHOCTPYKMM CTakN1Ma

WINDOWS
wooden, double framed with single glass

CUCTEM IPEJAFDA
neh, 15-20 m3 gpsa / roa.

HEATING SYSTEM
stove, 15-20 m? wood /'y

MPUMNPEMA TOTMJE BOJE
eneKTPUYHM bojnep

HOT WATER SYSTEM
electric boiler
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Mmvajyhury Buay aa je kyha penatmeHo CKOpo TepMimy-
KV CaHWPaHa, y CKnady ca Taga Baxkehvm HopmaTuemma 1
FPaAMTESbCKOM MPAKCOM, Y CBETITY MHOBMPAHUX MPOnu-
Ca O eHepreTckoj eprKaCHOCTY, MOXe Ce y MPBOM pefy
nnaHMpaT 3ameHa noctojehe dacagHe ctonapuje, ca
npou3eoarmMa 60sbIMX NepGopMaHcK, a Tek MOTOM, Pas-
MaTpaTv JOAATHO yHanpehere GacagHux 31Ma0Ba, AoAa-
BakbeM HOBOT CJl0ja Tepmowu3onaumje, Wto 61 TonnoTHe
KapakTepucTVKe CMOSbHIUX 31M40Ba [OBEO Ha NPOMMCK-
Ma [leknapvcaH H1BO. [ToiHa KOHCTPYKUWja Ha Ty pean-
HO HVje NMOANIOKHA MHTEPBEHLMjaMa Mo NUTarby TePMMY-
Ke caHauuje, UMajynn y Buay npobneme KOHCTPYKTUBHO
- U3BONHauke NpMpofe, Kao 1 OrpaHNYEHyY BUCUHY Y eH-
Tepujepy. MehycnpaTHa KOHCTPYKUMja Npema TaBaHy je
KOPEKTHO TePMUYKM 1M30510BaHa, Te Ce Ha TOj NO3nLnjm
He ouekyjy HOBI pafoBu. KpoBHa KOHCTPYKUWja Hag Ta-
BaHOM je TePMWUUKM M30M10BaHa, Tako Aa je NOTKPOB/be
OYHKUMOHANHO cnpemHo 3a Kopuwherbe, HakoH OTBa-
pakba KPOBHKMX NMPO30Pa Ha NOTpebHMM No3numjama, a 'y
TPEHYTKY Kafa Ce 3a TO yKaxe noTpeba, jep y OBOM MO-
MEHTY, TaBaHCKM MPOCTOP NpefcTassba JOOPY TEPMUUKY
TaMMOH 30HY.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

Considering that the house has recently been ther-
mally refurbished in accordance with the previous reg-
ulations and building practice, compliance to the new
energy efficiency regulations can be introduced first
through the replacement of the existing fenestration
with products of higher performance; after that, there
could be considerations of additional improvements to
the facade walls by adding a new thermal layer, which
would result in thermal characteristics of the external
walls reaching the required level. Realistically, the foun-
dation floor construction could not sustain thermal re-
furbishment due to the scope of construction work and
the limited interior height. The inter - floor construction
to the loft is suitably insulated, so no work is expected at
that position. The roof structure above the loft is thermal-
ly insulated so that the loft is functionally ready for liv-
ing after dormer windows have been installed in proper
positions when the need arises, since presently the roof
space presents a good thermal buffer zone.
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Yauak, MopaBuuKkn okpyr

JeaHonopoanyHa, kyha cnpatHocTn M+M1k, 6e3 noa-
pyma ¥ Ca MOTKPOB/bEM KOje Ce He KOpWCTW 3a bopa-
Bak. CnobogHocTojehe nosuumje Ha napueny, y Ben1Koj
mepu je marpaheHa 1998.r, anu HMje Ao Kpaja 3aBpule-
Ha. [ocTaB/beHa je Ha PaBHOM TepeHy 1 KapaKTepulle
je KoMMaKTHa KBaapaTHa OCHOBa. YOU/bMB je manu 6poj
dacagHvx oTBOPA. 3MAaHa je Y MaCMBHOM KOHCTPYKTUB-
Hom cuctemy. DacafHy U yHyTPaW K Hocehw 3uaoBK Cy
0[] ONeKapcknx 6AOKOBa (rUTep), ManTepUcaHn camo ca
YHyTpawme cTpaHe. [log Ha Ty je Ab nnoua Ha Hacuny
KOja je camo X1MAPOM30MI0BaHa, Ca 13BeAEHVIM CI0jeBMMa
nonHe obnore. MehycnpaTHa KOHCTPYKLUMja Npema Taga-
Hy je MacuBHa Ab mnoua, manTepuvcaHa ca yHyTpallhe
CTpaHe. KpoBHa KOHCTPYKUMja Haf TaBaHOM je APBEHa,
KflaCKYHa, NeTBrCaHa 1 MOKPUBEHA LIPEMOM.
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<50%

Cacak, Moravica District

A single - family house (GF+L) without a basement
and with an uninhabited loft. Its position on the lot is free
- standing. Despite substantial construction work done
in 1998 it was never fully finished. It is located on a flat
terrain and has a compact square base. There are a con-
spicuously small number of facade openings. It was built
in a massive construction system. The facade and inter-
nal bearing walls were built of hollow clay blocks and
plastered only from the inside. The foundation floor is a
reinforced concrete slab on the filling, which is damp-
proofed only and has layered floor cladding. The floor
structure to the loft is a massive reinforced concrete slab
with mortar on the inside. The roof above the loft is a
classic wooden rafted structure with tile cladding.

OcHoBa npuzemsba
Ground floor

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

[1] xoaHwK, [2] cnaBaha coba, [3] cnaBaha coba, [4] cnaBaha coba, [5] kynaTtuno, [6] AHeBHa coba, [7] Tpnesapuja

[1] Corridor, [2] Bedroom, [3] Bedroom, [4] Bedroom, [5] Bathroom, [6] Living room, [7] Dining room

Kyha je opraHv3oBaHa Tako Aa ce W3 LeHTpanHo
NO3VLUMOHMPAHOT  XOAHWKA MPWUCTYNa CBUM MPOCTO-
pujama. Cobe 1 XOfHWK Cy CBefleHVX AVMEH3Ma, Ha rpa-
HULM MUHVIMANHKX Mepa, WTO je y carnacjy ca KoMnaKT-
HVM, KBagpaTHVM 06IMKoM ocHoBe. Hajsehe npoctopuje
Cy AHeBHW BopaBak 1 Tpnesapwja, Koje Cy MOo3MUMOHN-
paHe Ha HacMpamHOj CTPaHW Of yna3a, a GyHKUMOHAnN-
HO Cy CnojeHe, TakKo fa Yy eHTepujepy dopmmnpajy Npoc-
TOp NpurofHe BenuymHe. BonymeTtpujcka jefHONMYHOCT
je pasbujeHa Kopnycom Haf ynasHum Tpemom. lNpucyT-
Ha je opwjeHTauMja Npo30opa Ka CBMM CTpaHama CBeTa.
lpejarbe je MHAMBMAYANHO, CBaka NPOCTOpWja 3acebHo,
ynotpebom nehn Ha apea.

The organization of the house enables access to all
rooms from the centrally positioned hallway. The rooms
and the hallway are of reduced, almost minimal, mea-
surements in accordance with the compact square floor
plan. The living room and the dining room are the larg-
est, positioned opposite the entrance and functionally
connected so that they form suitably sized interior space.
Uniformity is broken by the volume over the entrance
porch. There are multiple orientations of the windows on
all four sides. Each room is heated individually by a wood
burning stove.
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u EIEMEHTU TEPMAYKOI OMOTAYA

W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

CMOJbAWK 311

173 3ua of rvTep 6noka 19 cm, mantepurcaH ca

YHYTpallkbe CTpaHe

EXTERNAL WALLS
clay block wall 19 cm, plastered inside

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

MPEFPALHN 30BN n3mehy ctamb. jeamHumua

PARTITION WALLS between units

noa HA TIY

10 cm, wibyHak 10 cm

napket y achanty 2.2 cm, LeMeHTHa Kowysbuua 5
cm, bUTyMeHCKa 13onaumja 1 cm, 6eToHCKa nioya

GROUND FLOOR
parquet 2.2 cm, asphalt, screed 5 cm, bituminous in-
sulation 1 ¢cm, concrete 10 cm, gravel 10 cm

TABAHMLA npema HerpejaHom TaBaHy
3.36 6eToHCKa nnoya 22 cm, Mantep 2 cm

FLOOR CONSTRUCTION to unheated attic
concrete 22 cm, plaster 2 cm

TABAHWLUA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

KPOB

ROOF

[%"J MPO30PK

- APBEeHW, IBOCTPYKM Ca jeIHOCTPYKMM CTaKNMMa

WINDOWS
wooden, double framed with single glass

CNCTEM TPEJAFA
neh, 15 m* apga / rop.

HEATING SYSTEM
stove, 15 m* wood / y

MPUMPEMA TOMJE BOLE
enexkTpnuHu bojnep

HOT WATER SYSTEM
electric boiler
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Oga kyha je NpeacTaBHUK 3HauajHOr Opoja objekaTay
Cpbuju Koju HUCY rpaheBMHCKM 3aBPLLIEHMW, @ Y KOjUMa ce
X1BW. Hajuewhn pa3nosu 3a TakBO CTakbe Cy eKOHOMCKe
npupoge. Ca acnekTa eHepreTckux nepdopmaHcy obje-
KTa eBUAEHTHO je Aa brno Kakea akTMBHOCT Yy CMUCITY 13-
page dacage 3HauajHO NOOOsbLIATI EHepPreTCKe KapaKTe-
pucTnke. Gacaga ose Kyhe je HemanTepucaH oneKkapckm
60K, Te je y TOM CMUCIY U 1AeanHa noanora 3a nocta-
B/batbe (GacafHe Tepmowonauuje, ca ofrosapajyhom
dacagHom obpagom. MehycnpatHa KoHCTpyKUMja npe-
Ma TaBaHy je Takohe nosuumja Kojy je NoTpedHo TepmMimy-
KV CcaHupaTh, 0631poMm [ia 13BefeHa apMmnpaHo H6eToH-
CKa M/oYa Hema HMKakee 13onaumoHe ciojese. Mog Ha
TNy HajBepOBaTHWje HIje peanaH NpeameT TepMrUYKe 1H-
TepBeHUMje, y3umajyhv y 0631p 3aBpLUeHe eHTepurjepc-
Ke cnojese (MapkeT), Kao 1 IMMUTMPaHY BUCKHY NPOCTO-
puja. PeanHa nosunuumja TepMmnyKe CaHauumje Cy npo3opw,
O[HOCHO 3ameHa nocTojehrx ca capemeHVM TUNOBMMA
KOjV1 3a10BOSbaBajy akTyefHe nponuce.

PervioH 2, LeHtpanHa Cpbuja  Region 2, Central Serbia -

The house is representative of a significant number
of buildings in Serbia which have not been finished but
are used for living. The most frequent reasons for this
are economic. With respect to energy performance of
the building, it is evident that any activity related to fa-
cade cladding would remarkably improve the energy ef-
ficiency. The facade of the house is in unplastered clay
block, which is ideal for installing facade thermal insula-
tion with adequate cladding. The floor to the loft is also
in need of thermal improvement because the reinforced
concrete slab has no insulating layers. Most likely, the
foundation floor is not suitable for thermal interventions
due to the finishing interior layers (parquet) and lim-
ited room height. The windows are a realistic target for
thermal refurbishment as they could be replaced by im-
proved types which comply to the current regulations.
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PervoH 3 - JyronctouHa Cpbuja

1. OCHOBHM MOAALM O PETUOHY

PerunoH Jyronctoune Cpbuje nma boraty McTopujcky
APOLWNOCT. Pey je 0 MPOCTOPY KPO3 KOj1 BEKOBMMA NPO-
flase raBHW eBPOMCKX NyTeBW KOjW Cnajajy 3anagHu w1
LeHTpanH1 €0 KOHTUHEHTA Ca HeroB1M MCTOYHIM U1 3a-
nagH1M enom, kao 1 Asmjom. Ctora je oBo noapydje 6u-
BaflO KOHTWHYaNHO HaCe/beHO Of MPancTOPKjCKOor, npe-
KO aHTWuKOr mepriofa A0 AaHallrbux AaHa. CTpaTtewkn
3Hayaj per1oHa je JONPUHOCKO HErOBOM YKYMHOM MpW-
BPEAHOM PasBojy, Mako Ce paan O NMPOCTOPY Ha Kojem
npeosnahyje NOLONPUBPEAA KAO OCHOBHA [1eNaTHOCT U
npviBpeaHa rpaHa.

PervoH ce cactoju o 5 okpyra koju ce cacToje of 4
110 7 ONWTKNHA, @ FaBHW PErMOHaHN LEHTAp Hanasn ce'y
Huwy koju je Tpehu no BenununHm rpag y Cpbujn.
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Region 3 - Southeast Serbia

1. Basic information about the region

The region of Southeast Serbia has a rich history.
For ages, main European roads have traversed this area,
connecting western and central parts of the continent
with its eastern and southern lands, as well as with Asia.
Hence, the region has been uninterruptedly settled since
prehistory through classical antiquity to the modern age.
The strategic relevance has brought economic prosper-
ity to the region although agriculture has prevailed as its
main industry.

The region comprises 5 districts with 4 to 7 munici-
palities each, while the main regional center is Nis, the
third largest city in Serbia.

Jyronctoura Cpbuja npeacTas/ba Aeo 3embe Koju je
PETKO Hace/beH Ca ryCTMHOM HacerbeHOCTV Koja Bapuvipa
of 334 fo 136.08 ctaHOBHMKa MO KBAAPATHOM KUIIOMETPY
Y 3aBWCHOCTM Off OKpyra. [prBpeaHn NoTeHLMjanv CBakor
Of} OKPYra Cy MaxoM KOHLEHTPUCAHN Y BIV3MHA TIaBHUX
OKPYHMX LieHTapa 360r uera Cy OBe OMWTWHE 3HaTHO Ha-
cerbeHvje y nopehersy ca ocTanim Hacerbma y okpyry. lo-
JaTHy MOCebHOCT OBOT Mofpydja MpeacTassba arnconyTHa
JOMVHaLMja CEOCKIX Hacerba Y OHOCY Ha rPajacke.

Tabena 3.1 - leorpadckn n femorpadckm nogauy o aHanu-
3MPaHUM OKpy3MMa 1 rpajoBrMa y PermoHy JyronctouxHe
Cpbuje

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

Southeast Serbia is a sparsely populated part of the
country with population density ranging between 33.4
to 136.08 inhabitants per square kilometer, depending
on the district. The industrial potentials of each district
are mostly concentrated in the vicinity of the main cen-
ters, which explains why these municipalities are more
densely populated than the other settlements in the dis-
trict. An additional peculiarity of the region lies in the ab-
solute prevalence of rural over urban settlements.

Table 3.1 — Geographic and demographic data on the ana-
lyzed districts and cities in the region of Southeast Serbia

R

Okpyr Huwasckmn Tonnnykn MupoTckn JabnaHunuku Munrckn
District Nisava Toplica Pirot Jablanica Pcinja
MospurHa (km)

Area (km’) 2729 2231 2761 2769 3520
bpoj cTaHOBHMKa

Population 373404 90 600 92277 215463 158717
[yCTWHa HacerseHocTw (cT/ km)

Population density (inh / km’) 136.08 40.6 334 77.8 45.1
YKynaH 6poj Hacerba

Total No. of settlements 285 267 214 336 363
rpaAcka + ceocka Hacesba

urban + rural settlements 8+277 44263 44210 74329 6+357
YkynaH 6poj ontwTrHa y oKpyry

Total No. of municipalities per district 7 4 4 6 7
LleHTap okpyra Hww Mpokynbe Mupot JleckoBal Bpare
District seat Nis Prokuplje Pirot Leskovac Vranje
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Knvma oBoOr pervoHa ce yrnaBHoM moxe aedurHuca-
TV Kao yMEPEHO KOHTVMHEHTAsHa WTO je KapakTepucTmnka
Hajseher gena Cpbuje. O oBora oacTynajy Nogpyyja oko
Hwwa v JleckoBla Koje oanvkyje ctencka knuma. Pede-
PEHTHe CMOoJbHE 3UMCKe TeMnepaType, Kako nx AepuHu-
we HajHoBMjN MMPaBUNHUK O eHepreTckoj edrKacHOCTN
3rpaja, HaBeaeHe Cy 3a raBHe rpafoBe OKpyra y Tabenn
KOja cnean.

Tabena 3.2 — PedepeHTHe CNoSbHE TemnepaType 3a rnaBHe
rpagose okpyray JyrouctouHoj Cpbuju

Generally, the climate of the region can be described
as temperate continental, which is characteristic of most
part of Serbia. In contrast, the areas around Nis and Lesk-
ovac are characterized by a steppe climate. The external
winter reference temperatures for the district seats, as
defined by the most recent regulations on energy effi-
ciency in buildings, are shown in Table 3.2.

Table 3.2 — External winter reference temperatures for the
district seats in Southeast Serbia

Okpyr Huwasckm Tonnuukn MupoTckn JabnaHunuku Munrckm
District Nisava Toplica Pirot Jablanica Pcinja
LleHTap okpyra Huw [Mpokynibe Mupot JleckoBay Bparse
District seat Nis Prokuplje Pirot Leskovac Vranje
CnosbHa 3umcka temn. (°C)

External winter temp. (°C) -14.5 -14.5 -15.8 -17.4 -15.3

2. CTaTUCTUYKM NoAaLmn O aHanm3npaHuMm objekTrma
N OCHOBHW MOKa3aTesby NPeMMUHAPHE permoHanHe
Tunonoruje 3a Jyronctouny Cpbujy

Y pernoHy je aHanuanpaH 1 221 objekaT unja je gmc-
nep3wja No okpysmma npvikasaHa y Tabenn 3.3. Mpukas je
M3BPLIEH KaKO Y OHOCY Ha YKynaH 6poj aHanm3npaHux
objekaTa (y KONOHaMa O3HaYeHVIM O3HAKOM ), TaKO M Ha
6pOj OHMX MHANBMAYANHMX (KONOHE O3HaUYeHe Ca u), Koju
Cy HENOCPeaHW NPeaMeT Aarber MHTePeCOBatba.

Tabena 3.3 — [incnepsuja aHanusnpaHux objekata y Jyronc-
TouHOj CpbMjK NO OKPy3rMa 1 ONLITUHAMA

2. The statistics on the analyzed buildings and ba-
sic indicators of the preliminary regional typology for
Southeast Serbia

The analysis included the total of 1 221 buildings in
the region, the dispersion of which by districts is shown
in Table 3.3. The data are displayed in relation to both the
total (t) and the number of analyzed single-family build-
ings (s) which constituted the basis for more detailed
research.

Table 3.3 - Dispersion of analyzed buildings by districts and
municipalities in Southeast Serbia

Okrug Nisavski y u Toplicki y u Pirotski y u Jablani¢ki y u Pcinjski u
District Nisava t s Toplica t s Pirot t s Jablanica t s Pcinja t s
328 269 233 229 236 229 222 215 202 192
AnekcuHal 19 19 bnaue 27 27 BabywHmya 30 30 bojHuk 30 30 bocunerpan 27 26
Aleksinac Blace Babusnica Bojnik Bosilegrad
¢ fagnH XaH 30 30 KnTtopaha 43 43 benalanaHka 30 30 BnacotuHue 30 30 byjaHosay 44 43
= Gadzin Han Zitorada Bela Palanka Vlasotince Bujanovac
v S MepowwHa 27 27 Kypwymnmnja 43 41 [ummntposrpan 28 28 JlebaHe 14 14 BragnumHXan 29 27
£ :g Merosina Kursumlija Dimitrovgrad Lebane Vladi¢in Han
g— § Huw 221 162 [lpokynmbe 120 117 Tupot 148 141 JleckoBay 148 141 Bpamwe 72 66
Nis Prokuplje Pirot Leskovac Vranje
Ceprbur 31 31 - - - Cypgynmuya 30 30
Svrljig - - - Surdulica
N
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icnocTtaBuno ce Aa je y 0OHOCY Ha yKynaH 6poj aHa-
NV3MpaHnx objekaTta y jyronctouHoj Cpbujn 93.47% Hix
NpeAcTaBbano nHAVBKMAyanHe objekTe, Hajpehu feo Hnx
(86.19% op ykynHor 6poja) umHunv cy cnobogHocTojehu
06jeKTu.

YnrbeHuLa aa je yak 49,8% aHanusmparvx objekata
NOTULANO M3 CeOCKMX noapydja notephyje pypanHu Ka-
PaKTep PervioHa v 13y3eTHO BENIVKY 3aCTyM/beHOCT UH-
AMBUAYaNnHWX objekarta.

[locmaTpaHo y OAHOCY Ha aHanM3upaHe nepuoge
rpaherba, NPOLEHAT 3aCTynsbeHoCTH objekata nokasyje
Ja je Hajsehu 6poj 3rpaga y pernoHy (Buwwe o 80%) no-
OUrHYT y nepurogy n3mehy 1946. n 1990. roanHe (nepu-
oow: Ll — 1946-1970; 1 — 1971-1980; E — 1981-1990). Ca
[pyre CTpaHe, Kao nocneauvua pylierba Tokom [1peor u
[pyror cBeTcKor pata v YnkbeHuLe fa je y NpoLiocTu
0Baj pernoH y jow Behoj Mepu 610 pypanHor KapakTepa,
13 Neprofa Koju je NPeTxoamno NAEHTUOUKOBAHO je Marbe
o 10% objekata. CnvuaH je npoLeHaT 3acTyr/beHOCTU 1
objekaTa m3rpaheHVx TOKOM nocnefre e felieHuje,
WTO Ce MOXKe 00jacHUTY CneundUUHMUM OPYLWTBEHUM U
E€KOHOMCKMM OKOMTHOCTUMA Yy Kojuma ce Cpbuja Hanasn y
[laTOM nepwuopy.

Kaga ce mocmatpajy camo WHAMBUZYyanHu objeKTy,
NPOUEHTYaNIHa 3aCTyMbeHOCT KapaKTePUCTUYHNX TUMO-
Ba MHAMBMAYyanHKX objekaTta (cnoboaHocTojehu, y Hu3y -
CpeauLUbK, OAHOCHO, Y HY3Y - UBMYHMK) Y OAHOCY Ha pene-
BaHTHe nepuroae rpahera npurkasaxa je Ha camum 3.1.

Cnuka 3.1 - lMpoueHTyasnHa 3aCTyn/beHOCT PasnyunTUX Tu-
noBa MHAMBMAYaNHKX objeKkaTa Npema neprogy rpahera y
perunoHy JyrouctouHe Cpbuje
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Out of the total number of analyzed buildings in
Southeast Serbia, 93.47% belonged to the category of
single-family housing, predominantly free-standing
(86.19% out of total).

As much as 49.8% of the analyzed buildings was
found in rural areas, which confirms the rural character
of the region and explains the predominance of single-
family housing.

Regarding the analyzed periods of construction, the
prevalence rate indicated that most buildings in the re-
gion (over 80%) were built between 1946 and 1990 (pe-
riods: C — 1946-1970; D — 1971-1980; E — 1981-1990). In
consequence of the demolition during World Wars | and
Il and the fact that in the past the region was even more
rural, there was less than 10% of houses identified as dat-
ing before 1945. A similar prevalence of buildings erect-
ed in the past two decades could be explained by spe-
cific socio-economic circumstances in which Serbia has
been in the given period.

With respect to single-family houses only, the prev-
alence rates of characteristic types (free-standing, row-
central, row—edge) in relation to the relevant periods of
construction are shown in Figure 3.1.

Figure 3.1 - The prevalence rate in percentage of different
types of single-family houses by the construction period in
the region of Southeast Serbia

TN 1 - cnoboaHocTojehe kyhe
(type 1 - free standing houses)

N 2 - kyhe y H13y, cpeauLiHa nosunumja
(type 2 - row houses, central position)

TN 2 - kyhe y H13y, MBUYHa No3nupja
(type 2 - row houses, edge position)
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Y OJHOCY Ha YCTaHOBSbEHY MATPULY MHAVBUAYANMHUX
objekarta Koja (TeopeTcky) cagpkum 21 TMn objekara, fe-
GVHMCaH NO NPUHLUMAMMA NMOMKCA, Y MOCMATPaHOM pe-
TVIOHY je MAEHTUOUKOBAHO Homx 19. TMNOBW KOjWU HUCY
VNN NOEHTMOUKOBAHM NpeaCTaB/bajy Cpeanibe Kyhe
y HU3y 13 BpemeHa npe 1946. rognHe, WTO He 3Hauu aa
oBakBe kyhe He NocToje y pervoHy, Beh aa je ruxosa 3a-
CTYNSbeHOCT M3y3eTHO Mana, Na CTora Huje Hi brna obyx-
BaheHa CMpoBefeHUM UCTPAXKMBAHLEM.

Y norneay NpuMerbeHvx Matepujana, KOHCTPYKUMja 1
HauWHa rpaherba MHAMBMAYaNHMX 0bjekaTa y jyromctou-
Hoj Cpbuju, noctoje oapeheHe cneundruHOCTN Koje ce
MOTY CyMMpaTh Ha cneaehu HaumH:

- TpaaMUMOHaNHe KOHCTPYKLMje CeOCKMX Kyha Kapak-
TePUCTMYHE 33 OBaj PErMOH Cy NMPUMErbMBAHE KO T3B.
Kyha uyaTmapa, OAHOCHO Kof OHUX rpaheHnx y Komow-
Haluwmjy CBOjEBPCHOr APBEHOr CkeneTa 1 oarosapajyhe
3emrbaHe ncnyHe. OBakas TN KOHCTPYKLUMje NpecTaje Aa
ce KopucTtm noyesLn of 50-Tvx rogrHa NpoLsIor Beka.
- Kada je pey O 3acTyrybeHoCTV Matepuvjana 3a
rpaberbe, ragHKM matepujan kopuwheH 3a 3ugare 3u-
[0Ba MHAMBMAYaNHKX objekaTa je oneka 1an, noyvesLm
of 1950-Tux, onekapcku (eumep) 6NOK; 3a pa3nuKy of 3u-
[10B3, KOA MehycnpaTHUX KOHCTPYKLMja Ce youaBa 3HaT-
HO BULLIE Bapujaumja v peu je, Hajuelwhe, O APBEHNM KOH-
CTPpyKUMjama y cnydajy ctapujux objekata, AOK Ce, KO
OHWX HOBWjVIX, MPUMerbyjy DETOHCKe nnoYacTe Wam cut-
HopebpacTe KOHCTYKLWM]e, Kao 1 Pa3NNUUTI TUMOBK KOH-
CTPyKLMja Ca OMeKapCKum MCnyHama;

- NpVIMEHa TePMOM30aLje Ha MHAMBYAYANHVIM ObjeK-
TMMa yousbMBa je noyesLlun of 80-T1x rofnHa npoLior
BeKa, WTO KOMHLMAMPA Ca BPEMEHOM AOHOLWEeHba NPBIX
obasesyjyhrx nponuca n3 obnactu ToNNOTHE 3alTuTe
3rpafia; OHa je CnopagmyHa, na ce Moxe KOHCTaToBaTh Aa
je Benvikm bpoj nocTojehux kyha Hen3onoBaH UnNu Hepo-
BOJbHO M30J10BaH Te He 33j0BO/baBa akTyesHe yC/ioBe y
nornesy TONAOTHOM KOMbOPa 1 TEPMUUKE 3alTUTe;

Kapa ce aHanmsmpa NpUMerbeHy HauvH rpejarba 1H-
AMBUAYANHUX Kyha, yOUbMBO je Aa ce OBaKBM ObjeKTH y
Hajeehoj Mmepu rpejy pasnuumuTUM TUNOBMMA NojenHaY-
HUx nehr unn y 6osbem Ciyyajy CUCTEMOM LieHTpanHor
rpejarba ca VHAMBUAOYATHUM KOTNOBMMA. [py ToM ce y
CBPXY rpejarba Yy Hajeehoj Mepw KOpUCTY YBPCTO FOPKBO,
1 TO Hajuewwhe apBo.
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With respect to the matrix of single - family houses
with 21 theoretically defined types, the random sam-
ple survey vyielded 19 identified types in the region. The
types which remained unidentified referred to the row —
— central houses dating before 1946; this does not mean
that such houses did not exist but that their prevalence
was insignificant so that they were excluded from the
survey.

The applied materials, the construction types and
techniques of single - family houses in Southeast Ser-
bia displayed a number of specific features which can be
summarized as follows:

- The traditional constructions of rural houses charac-
teristic of the region were used in wattle - and - daub
or post - and - petrail buildings. Such construction types
had disappeared by the 1950s.

- Main building material used for walls in single - family
houses was brick or clay blocks, introduced in the 1950s;
in contrast, there are more variations in the floor struc-
tures. Wooden structures are common in older build-
ings, while the newer ones have concrete slabs or ribbed
floors, as well as various constructions with clay infill.

- Starting in the 1980s, the application of thermal insu-
lation coincided with the introduction of binding regula-
tions in thermal protection of buildings; as it is sporadic,
it can be concluded that a great number of the houses
either have no or some but insufficient insulation so that
they do not comply with the current stipulations regard-
ing thermal comfort and protection.

The analysis of the heating solutions revealed that
the houses mostly used a variety of individual stoves or
at best a system of central heating with individual fur-
naces. Solid fuel, mainly wood, is used for heating in
most cases.

Considering the sample size and the scope of the

C 0631POM Ha BeNMUMHY Y30pKa, Te AeTasbHOCT CMpo-
BeLeHOr NCTPaXKKBatba, OBE KapaKTePUCTHIKe Ce He MOTY
CXBATUTW Kao arnconyTHO MPaBWO 3a AaTv PervoH, seh
Kao FbVXOB MHAMKATOP.

Tabena 3.4 - Mpernen naeHTGUKOBAHUX TUMOBA MHANBUAY-
anHnx objekata y pernoHy jyrouctoure Cpbuje

A A bB uc
<1919 1919-1945 1946-1970

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

survey, the given characteristics should not be taken
as absolute for the region but rather as an indication
thereof.

Table 3.4 — Overview of identified types of single - family
buildings in the region of Southeast Serbia

oo EE O F G
1971-1980 1981-1990 1991-2000 2001-2011

Ceno Ceno
JNanvHay A3bpecHuLa
Village Village

of Lalinac of Azbresnica

Huw Jleckogaly, BnacotuHue

Nis Leskovac Vlasotince

MupoTt
Pirot

Huw Kypwymnuja
Nis Kursumlija

Ceprbur Mupot
Svrljig Pirot

Mupot Huw Hnw
Pirot Nis Nis
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A1
A1l

Humntposrpag, [NupoTckn okpyr

JegHonopoanuHa cnoboaHocTojeha 3rpafa, cnpat-
HocTn [M+1, pasyhere ocHose. ObjekaT Lenom Mnosp-
WIMHOM VMa MOAPYM M MOTKPOBHW MPOCTOP KOju ce He
KopuCTL 3a 6opaBak. M3rpaheH npe 1918. npeactasba
TUMWYaH NPUMEP TPaacke Bue Tora BpemeHa. Kyha je
rpabeHa MacKBHVM 3KA0OBMMA Aeb/brHe 1V2 oneke CTa-
por dopmaTa. KpoB je CNoKeH 1 NOKPUBEH Xbeb/beHM
upenom. OTBOPW Ha dacaam Cy nojeArHauYHK, penaTme-
HO Mafne noBpLUMHe. YrpaheHa cTonapuja je ApBeHa ca
3aCTOPOM Y BMAY ECAMHIED PONETHN, @ MO TUMY K CKNoMy
je KapaKTepunCcTMUHa 3a rpaheBrHe faTor BpemeHa. Kyha
nocefnyje oapeheHe enemeHTe CTUACKE apXMTEKType Na
je dacapa n3BeneHa ABOOOjHO, Ca HarnaweHnM OTBOPY-
Ma 1 yrnoswuma rpahesurHe. [naBHM ynasy kyhy je HaTkpu-
BeH 6ankoHoM orpaheHnM orpagom of KoBaHor reoxha.
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A D

Dimitrovgrad, Pirot District

A free-standing single-family house (GF+1), with
a particularly complex floor plan. Over the entire floor
area of the house there is a basement and a loft, both of
which are not inhabited. It was built before 1918 and is a
typical example of a town villa of the era. The house was
built with massive walls whose thickness is 1% old for-
mat brick. The roof is complex with interlocking tile clad-
ding. The facade openings are unconnected, taking a rel-
atively small area. The windows are wooden with roller
blinds, and are characteristic of the buildings of the time
by their type and assembly. The house possesses cer-
tain elements of stylish architecture so that the facade
is in two colors with highlighted openings and corners.
Over the main entrance to the house there is a balcony
adorned with characteristic wrought iron railing.

OcHoBa npvizemsba

Ground floor

1

OpraHwu3auuja kyhe je Takea fia ce y3aurHyTom npu-
3eMsby MPUCTYNa NoMoNy fBa ynasa, MaBHOr U EKOHOM-
CKor. Ha 0BOj eTaxu je aAHEBHa 30Ha objekTa ca brbnmo-
TEKOM, [THEBHVM BOPABKOM ¥ TPMe3apurjom NoBe3aHoM ca
KYXMFOM, KaO ¥ CaHUTapHMM YBOPOM. KomyHMKaumje y
0bjeKTy cy 6oraTo AMMEH3NOHKCaHe Ca KapakTepUCTHY-
HUM MPOWNPEHeM UCMpes CTeNeHUWHOr NpocTopa Y
npu3emsby; FKM ce GopMm1pa CBOJEBPCHM XON 13 Kojer
Ce v3na3n Ha NpOCTpaHy Tepacy OKPeHYTY Ka yHyTpa-
WHbeM ABOPULITY 0bjeKTa. Ha cnpaTty ce Hanase Tpu Behe
cnaahe cobe 1 MPOCTPaHO KynaTuno.

PervioH 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

TN
[

A

OcHosa cnpata

First floor

npencobsoe, [2] aHeBHa coba, [3] Tpnesapwja, [4] Kyxutba, [5] 6rbnnoTeka, [6] caHUTapHW UBOP, [7] CTeNEHWWHM XOA, [8] XOAHWK,

(1]

[9] kynaTuno, [10] cnasaha coba, [11] cnasaha coba, [12] cnasaha coba, [13] Tepaca

[1] anteroom, [2] living room, [3] dining room, [4] kitchen, [5] library, [6] bathroom, [7] corridor, | | | | |
[8] corridor, [9] bathroom, [10] bedroom, [11] bedroom, [12] bedroom, [13] terrace 0 1 2 3 4

The organization of the house is such that the ele-
vated ground floor is accessed through two entrances,
the main and the side ones. On this floor, there is the
day zone with the library, the living room and the dining
room connected to the kitchen and the sanitary facili-
ties. The communications in the house are of ample di-
mensions with the characteristic widening in front of the
stairway on the ground floor forming a hall which opens
to a spacious terrace oriented toward the inner yard. On
the upper floor, there are three large bedrooms and a
spacious bathroom.
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(WMpoKa KyTWja) 1 jeIHOCTPYKMM CTaKIOM, Ca
ecnviHrep PONeTHOM

u ENEMEHTV TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
= CMObAWBK 311 EXTERNAL WALLS

0.87 000CTpaHo ManTeprcaHm 31a of oneke 44 cm brick wall 44 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALHN 30BN n3mehy ctamb. jeamnumua PARTITION WALLS between units
NOA HATIY GROUND FLOOR
TABAHNLA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic

0.26 facke 2 cm, opBeHe rpefe 10/14 cm plank 2 cm, wooden beam 10/14 cm / thermal insu-
/ Tepmonsonauuja 14 cm, apBeHe netee 3 cm, lation 14 cm, timber batten 3 cm,
rMNcKapToHcke niove 1.25 cm gypsum board 1.25 cm, gypsum board 1.25 cm
TABAHWMLA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement

0.30 napket 2.2 cm, gacke 2 cm, apeeHe rpeae 10/14cm  parquet 2.2 cm, plank 2 cm, wooden beam 10/14 cm
/ Tepmomnsonauuja 14 cm, gacke 2 cm / thermal insulation 14 cm, plank 2 cm
KPOB ROOF

[ﬁf MPO30PK WINDOWS
3.50 APBEeHU, IBOCTPYKM Ca Pa3MakHyTUM KpUavma wooden, double framed with single glass with roller

blinds

CUCTEM IPEJAFDA
,EKO naH" koTao, 25-30m? gpBeeTa / roa.
140m? rpejHor npocTopa

HEATING SYSTEM
Eko pan boiler, 25-30m? of wood / ,
140m? of heated area

MPUNPEMA TOMNE BOAE
eneKTpUUHM 60ojnep

HOT WATER SYSTEM
electric boiler

ObjekaTje nnopep cTapocTny O6POM CTakby. [paheH
je on TpajHUX MaTepujana, Na je Bennku 6poj enemeHa-
Ta Kyhe opuriMHanaH n3 BpemeHa NpBOOUTHE rpagme.
HenaeHo je pekoHCTpywcaH. Tom npunvkom je daca-
fa OOHOBIbeHa, a MehycnpaTHe ApBeHe KOHCTPYKLUMje
yHanpeheHe foAaBaH-eM TEPMOM30MaLMOHOr C1oja 0f
14 cm mrHepanHe ByHe n3mehy TaBarbaua. 3axsarbyjyhu
CBOjOj AEO/BUHK, TEPMUUKE KapaKTepUCTUKe dacanHuX
310Ba Off OMeKe Cy He3HATHO OACTYNane of OHWX Mo-
MKEBHMX Y OHOCY Ha AOCaAaLlkbe CTaHAAPAe, anw, ca no-
OLWTPaBarbeM AATUIX KPUTEPUjYM3, FUXOBO YHanpeherse
61 61O HeonxofHo 1 Tpebano bu ra CNPoBeCcTn AofaT-
HVM M30/10BarbeM Ca YHyTpalWHe CTpaHe 31maa. Takohe
6V Tpebano pa3MoTPUTL 1 MofanuTeTe yHanpeherba da-
cafiHe cTonapuje, Kako v ce MOCTUMN MKE/bEHN CTaH-
[APAW Y3 0UyBarbe BEPOAOCTOJHOCTM CTUICKMX 0benex)a
objekTa.

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

Despite its age, the house is in good condition. It was
built of durable materials so that a great number of the
house elements date back to the time of the original
construction. It was recently reconstructed, when the
facade was refurbished and the wooden inter - floor
constructions were enhanced by the addition of a ther-
mal insulation layer of 14cm mineral wool between the
roof rafters. Due to their thickness, the facade walls dis-
play thermal properties slightly below the previously re-
quired standards but with tightening of the criteria their
improvement would be necessary and should be done
by additional insulation to the interior side of the walls so
that the original appearance would be preserved. There
should also be considered the modalities to improve
the fenestration in order to meet the required standards
while preserving the originality of the stylistic features of
the house.
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bagreBau, Kntopaha,
Tonnnukum okpyr

MpuzemHn, cnoboaHocTojehn,  jedHOMOPOANUHM
06jekaT, KOMMNaKTHe, NPaBOyraoHe ocHoge. Kyha Hema no-
LPYM, @ TaBaHCKM MPOCTOP MCMOf YeTBOPOBOAHON KPOBA
ce He kopucTu. M3rpaheHa je 1958. roguHe 1 KapakTe-
pPUCTMYaH je Npumep T3B. Kyhe yaTMape Koja y To Aoba
Beh nocTaje peTkocT 1 Ha ceny. CBK 31MA0BKM Yy 0BjeKTy Cy
rpaheHy OBOM TEXHMKOM 1 1ebsbrHe Cy ABaAeceTak LeH-
TVMeTapa. KpoBHa KOHCTPYKLUWja je ApBEHa, yMEPEHOT je
Harvba 1 NokprBeHa xbebrbeHnM Lpenom. ObjekaT nma
3eMsbaHn noa. OTBOPK Ha Gacaan Cy nojeanHauHu, pet-
Kn 1 Mane nospLunHe. [Npo3opn cy APBEHW, jeAHOCTPYKN
1 3aCTaKIbEHN CY jeHOCTPYKMM CTaKIOM.

<50%

000
00

Badnjevac, Zitorada,
Toplica District

A free - standing single - family house, with the
ground floor and a compact square floor plan. The house
has no basement and the loft under the hip roof is not
used. It was built in 1958 and is a characteristic exam-
ple of a wattle and daub house, which at the period had
already become rare even in the countryside. All walls
were built in this technique and are about twenty centi-
meters wide. The roof structure is wooden, with a mod-
erate slope and clad in interlocking tile. The house has
an earthen floor. The facade openings are unconnected,
sporadic and of small area. The windows are wooden sin-
gle sashes with one pane.

PervioH 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

OcHoBa npvizemrba
Ground floor

[1] aHeBHa coba, [2] cnasaha coba
[1] living room, [2] bedroom

Kyha ce cacToju 13 aBe mehycobHo noBesaHe nNpoc-
Topuje NPUBAMKHO MCTe BENWYMHE. JeaHa Of HoKX Ce
KOPWCTW 3a [IHEBHE aKTUBHOCTU U Y Hby Ce AUPEKTHO
NPUCTYNa Ca CNosbHe CTpaHe, 10K Ce Apyra TPeTpa Kao
cnaeaha coba 1 3vMK Ce He rpeje 1 He KOPUCTH.

The house consists of two connected rooms of ap-
proximately the same size. One of them is used for daily
activities and is accessed directly from the outside, while
the other is treated as a bedroom and is neither heated
nor used in winter.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
TR CMObAWBK 311 EXTERNAL WALLS
; 0.96 6OHAPYK Ca UCMYHOM Of] YaTme wattle - and - daub wall 20 cm
""T-"_'" MPETPALHN 3MAOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
I{w 0.88 60OHAPYK Ca UCMYHOM Of YaTme wattle - and - daub wall 20 cm
MPETPALHV 3MOOBU n3mebhy ctamb. jeanHumua PARTITION WALLS between units
MNOA HATIY GROUND FLOOR
l 414 HabwvjeHa 3emsba 15 cm rammed earth 15 cm
0 TABAHWLIA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
3 I 046 HabvjeHa 3emsba 10 cm, Aacke 2 ¢m, Ba3ayLUHM rammed earth 10 cm, plank 2 cm, air gap / timber
P cnoj / apBeHe rpede 14 cm, Tpwdanu naadoH 5 cm beams 14 cm, straw - plaster ceiling 5 cm
TABAHNLUA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
I:i_f MPO30PK WINDOWS
4.00 jenHOCTpYKM ApBeHY Ca jeAHOCTPYKMM CTaKOM wooden, single framed with single glass

CNCTEM ITPEJAFDA

neh Ha apea,Cmeaepesall’, 4m? apeeTa / rof.

21m? rpejaHor npocTopa

HEATING SYSTEM
wood stove “Smederevac’, 4m? of wood /'y
21m? of heated area

MPUMPEMA TOTTE BOAE

HOT WATER SYSTEM

96

Mako cy 31poBu objekTa M3BEAeHW of MaTepujana
ymepeHe TpajHocTh, kyha je 0obpo ofpxaBaHa U pe-
[IOBHO KpeyeHa Ma Ce AaHac Hanasu y AobpoMm CTarby
ouyBaHocTU. C 063VIpOM Aa je v BenvKoj Mepu rpaheHa
3eM/bOM 1 3eM/bdHUM MaTepUjanvima, HheHO eBeHTyan-
HO Npunarohasarbe akTyenHUM NPOMMUCKMA BE3aHMM 33
TOMNOTHY 3aLWTUTY U3UCKMBANO B NaxmbiB ofabup Ma-
Tepujana Koju 61 y Ty CBPXY MOrM 6UTU KOpULREHN.

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

Although the walls of the house were built of moderate-
ly durable materials, the house is well maintained and
regularly whitewashed so that it is in well preserved con-
dition. Considering that it was mostly built of earth and
related materials, its potential adjustment to the current
energy efficiency regulations would require a careful
choice of materials to be used.
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Huvw, Hnwasckn okpyr

[1BojHa nopoamyHa kyha cnpatHocTu M+1, nogesse-
Ha Ha ABe CTambeHe jegmHuue No xopu3oHTanu. OCHo-
Ba 00jeKTa je KOMMNaKTHa, NPUOANMKHO KBaApaTHOr 06K-
Ka. Kyha Hema nogpym, a TaBaHCKM NPOCTOP UCMOA KOCOoT
UETBOPOBOAHON KPOBa Ce He KOPWUCTU. 3udaHa je one-
KOM, CefamieceTux rogvHa NpowWnor Beka. 3uaoBu cy
nebmuHe 25 cm 1 060CTpaHo Cy ManTepucanu. Mehycn-
paTHa KOHCTpyKUWja M3MeRy ABa CTaHa je CUTHO - pebpa-
CTa TaBaHMUa TMna AspameHko. YecTo ce npvmerbrBana
y AaToM nepuopmy rpahersa, AoK je KpOBHa KOHCTPYKLMja
[IPBEHA C MOKpMBayem off */bebrbeHor Lpena. OTBopu
Ha Gacaam cy nojeAnHauH, penaTMBHO Mase NoBPLINHE.
YrpaheHa ctonapuja je ApBeHa, ca ABOCTPYKMUM Kpuanma
yCKe KyTuje, KOja Cy 3aCTak/beHa jeJHOCTPYKNM CTaKNOM.
Ha npo3opumMa cy nnacTuuHe ecinHrep poneTHe.
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Nis, Nisava District

A duplex family house (GF+1), horizontally divided
into two residential units. The floor plan is compact, al-
most square. The house has no basement while the loft
under the slanted hip roof is not used. It was built of brick
in the 1970s. The walls are 25cm thick and rendered on
both sides. The inter-floor construction between the two
units is the Avramenko ribbed slab, quite commmon for the
period of construction, while the roof structure is wood-
en with interlocking tile cladding. The fagade openings
are unconnected, of relatively small area. The windows
are wooden two single pane sashes in a narrow box.
There are PVC roller blinds on the windows.

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

OcHoBa npvizemrba
Ground floor

OcHosBa cnpata

First floor

1] ynas, [2] xoaHwik, [3] kynatuno, [4] cnasaha coba, [5] cnasaha coba, [6] AHeBHa coba, [7] KyXutba,

1] entrance, [2] corridor, [3] bathroom, [4] bedroom, [5] bedroom, [6] living room, [7] kitchen,

[
[8] Tpne3apwija, [9] ocTasa
[
[

8] dining room, [9] storage

CrambeHe jeanHuue y objeKkTy UMajy NPUOAMXHO
MCTV pacrnopes 1 NOBPLUMHY. Y CBaKy Of HoUX Ce ynasu
HE3aBWCHO ¥ TO: y MPU3EMHM CTaH OOYHO 113 [JBOPULLITE,
[OK Ce Ha roprbyi CTaH Metbe He3aBUCHUM HaTKPUBEHM
CTeneHuLTEM Koje MoumnHbe Ca 3aAHe CTpaHe ABOpULLITa.
Y npoayKeTky ynasHe 30He CBakor CTaHa Hanasu ce Ky-
naTtuno. Vicnop cTeneHuLTa ce Hanasw ocTasa Koja npw-
nafa AoHEM CTaHy 1 TO NMpefCTaBsba 1 jeaviHy pasnnky y
opraHu3aunjv ctambeHnx jeauHuLa. CraHOBM Cy OpraHu-
30BaHM TaKo fia ce mpema ABOPULITY Hanasu objeaurse-
Ha JHEBHa 30Ha CTaHa Y KOjoj ce Hanase AHeBHa coba, Tp-
nesapuja v Kyxutba, 0K Ce Mpema ynunuy Hanase rno Ase
cnasahe cobe. CTaHOBM Ce TOKOM 3VIMe He rpejy y noTny-
HOCTW, Beh camo OHe MpocTopuje y KojuMa ce 6opasMu.

The two residential units have approximately the
same layout and floor area. Each is accessed indepen-
dently: the ground floor unit laterally, from the yard, and
the upper unit via an independent canopied stairway
starting from the back of the yard. In the continuation
of the entrance zone of each flat there is a bathroom.
Under the stairway there is a storage room belonging to
the lower flat, which is the only difference in the orga-
nization of the units. The apartments are organized so
that the unified day zone with the living room, the din-
ing room and the kitchen overlooks the yard while two
bedrooms are oriented toward the street. In winter, the
apartments are not heated except for the rooms which
are inhabited.
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u ENEMEHTV TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
1.34 000CTpaHo ManTeprcaHm 31a of oneke 25 cm brick wall 25 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
211 000CTpaHo ManTeprcaHm 31 of oneke 12 cm brick wall 12 cm, plastered both sides
148 000CTpaHO ManTeprcaHm 31 of oneke 25 cm brick wall 25 cm, plastered both sides
MPETPAZHV 3MOOBU n3mebhy ctamb. jeanHumua PARTITION WALLS between units
MNOA HATIY GROUND FLOOR
1.88 napket 2.2 cm, achant, bBUTyMeHCKa parquet 2.2 cm, asphalt, bitumenous insulation T cm,

m3onauyuja 1 cm, 6etoH 10 cm, wibyHak 10 cm

concrete 10 cm, gravel 10 cm

TABAHMLUA npema HerpejaHom TaBaHy
aspameHKo cuTHopebpacTa TaBaHu1ua 30 cm,
TpWYaHW nnadoH 5 cm

FLOOR CONSTRUCTION to unheated attic
avramenko thin - ribbed concrete slab 30 cm,
straw - plaster ceiling 5cm

TABAHNLUA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

KPOB

ROOF

e

<

MPO30PK

APBEHV, ABOCTPYKM Ca Pa3MaKHYTUM KpUAMma
(yCKa KyTuvja) ca jeAHOCTPYKMM CTaK/IOM; MNacTUuHe
encuHrep poneTHe

WINDOWS
wooden, double framed with single glass with
external PVC blinds

CUCTEM FPEJAHBA
neh Ha apBa a nnam, 10m? apBeTa / rof,.
121m? rpejaHor npoctopa

HEATING SYSTEM
wood stove a plam, 10m? of wood / y
121m? of heated area

MPUMPEMA TOIJTE BOLE
enekTpuyHu 6ojnep

HOT WATER SYSTEM
electric boiler
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Kyha je rpaheHa of TpajHux MaTepujana 1y 4O6pom
je cTarby. Huje TepMnyKM 13010BaHa, Na CTOra H He 1NC-
NyrbaBa NoTpebHe 3axTeBe Yy norneny TePMUYKOr KOMOO-
pa. ObjeKar je, MeNyTnm, TakBe opraHu3malmje 1 CTpyk-
Type Aa 6v HeroBa eHepreTcka caHalwja Morna outu
n3seneHa 6e3 sehux notelkona.

Pervion 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

The house was built of durable materials and is in
good condition. It is not thermally insulated so that it
does not meet the requirements for thermal comfort.
However, the building has such organization and struc-
ture that its energy refurbishment can be done without
much difficulty.
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E3
E3

MNupor, NupoTckn oKpyr

JegHonopoanuHa, nBMYHa Kyha y HK3Yy, CNPaTHOCTM
+1. O6jeKaT je KOMMaKTHe OCHOBE, Ca MOAYYKOMaHWUM
NoAPYMOM ¥ MOTKPOBIBEM KOjW Ce He KopuMCTe 3a bopa-
Bak. V3rpaheH je ocampaeceTnx roavHa NpoLWor Beka.
Kyha je 31aaHa y MacvBHOM CUCTeMy, ruTep GrIoKOM Y
nebmwuHn o 19 cm. ®acagHy 31O0BK Cy BULWECIOjHM
Ca TaHKMM CJ10jeM Tepmou3onaumje 1 3aBpLHUM Cojem
of dacagHe oneke y KOMOMHAUWM Ca ManTepom Ha
noanosun o oneke. KpoB je 4BOBOAAH, yMepPeHOT Harmba,
NOKPWBEH »bebibeHnM Lipenom. [primerseHa TaBaHMLA
je Tvna TM. OTBOPM Ha dacaaw Cy NojeArHaYHN 1 mane
noBpLwKHe. YrpaheHa ctonapuja je ApBeHa, a Npo3opu
Ca MNACTUYHUM eCcIMHrep poneTHama. KapaktepucTdaH
eNemeHT je ynas3, HarnalleH HaACTPELLIHMLIOM Ca ABOBOAHNM
KPOBOM KOja HaTKpK1Ba NPUCTYMHO CTeneHuLTe objeKTy.
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<50%

Pirot, Pirot District

A single - family house at the edge of a row (GF+1).
The floor plan of the building is compact, with a partial
basement and a loft that are not used for living. It was
built in the 1980s. The house was built in a massive con-
struction system of 19 cm hollow clay block. The compos-
ite facade walls have a thin thermal insulation layer and
final cladding of face brick in the combination of mortar
on the brick base. The roof is a moderately pitched ga-
ble with interlocking tile cladding. The loft floor is the TM
type. The facade openings are unconnected and with a
small area. The windows are wooden sashes equipped
with PVC roller blinds. A characteristic element of the
house is its entrance, emphasized by a canopy with a ga-
ble roof covering the access stairway to the building.

PervioH 3, JyronctouHa Cpbuja  Region 3, Southeast Serbia -

OcHoBa npun3emsba

Groundfloor

OcHosBa cnpata
First floor

1] npeacobsbe, [21 WG, [3] coba, [4] aHeBHa coba, [5] Tpnesapuja, [6] Kyxutba, [7] XOBHHUK,

1] anteroom, [2] WC, [3] room, [4] living room, [5] dining room, [6] kitchen, [7] corridor,

(1]
[8] coba, [9] coba, [10] coba, [11] kynaTnno
[1]
[8]

room, [9] room, [10] room, [11] bathroom

Kyha je opraHn3oBaHa Tako fia ce y npu3emsby Hana-
31 HbeHa iHEeBHa 30Ha, OPraHX30BaHa OKO BEOMa paLii-
OHaHO peLeHnX KOMyHVKaumja y BUOY M3AYKEHOT XO-
[OHMKa Y3 KOjW je CMelTeHO 3aBOjuUTO cTeneHuwTe. Ha
cnpaty je cmelTeH cnagahu aeo ca KynaTuiom U Tpw
cnaBahe cobe, JOK Ce Ha HajHUXOj, MOAPYMCKO] eTaxu
Hanasm rapaxa 1 NomMohHe, cepB1CHe NpocTopuje.

The house is organized so that the ground floor con-
tains the day zone around communications very ratio-
nally solved in the form of an extended hallway hous-
ing a spiral stair. Upstairs there is the night zone with the
bathroom and three bedrooms, while the lowest, base-
ment level contains the garage and utility rooms.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
0.65 mantep, rutep 6nok 19 cm, Tepmomsonaumja 3 cm,  plaster, clay block wall 19 cm, thermal
dbacanHa oneka 12 cm insulation 3 cm, facing brick 12 cm
0.64 mantep, rutep 6nok 19 cm, Tepmomsonaumja 3 cm,  plaster, clay block wall 19 cm, thermal
oneka 12 cm, Mantep insulation 3 cm, brick 12 cm, plaster
MPEPALHW 3MNOOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALIHN 30BN n3mvehy ctamb. jenrHuua PARTITION WALLS between units
NOA HATIY GROUND FLOOR
i TABAHMLA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
i 2.50 LUeMeHTHa Kollysbiua 3 cm, TM3 taBaHuua 20 cm, screed 3 cm, TM3 hollow clay block floor 20 cm,
@@m ManTep 2 cm plaster 2 cm
i | TABAHMLIA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
1.94 napkeT 2.2 cm, LieMeHTHa KoLy/buiUa 3 ¢m, parquet 2.2 cm, screed 3 ¢cm, TM 3 hollow clay block

TM3 TaBaHMUa, ManTep 2 cm

floor 20 cm, plaster 2 cm

KPOB

ROOF

MPO30PA
APBEHN, IBOCTPYKM KDUJIO HA KPUJIO Ca
jenHocTpykim cTaknowm; INBL] ecnnHrep ponetHe

WINDOWS
wooden, double framed with single glass with PVC
external blinds

CUCTEM IPEJAFDA
KoTao Ha aps.a Viatrus V22, 20m? apseTa / rof.
100m? rpejaHor npocTopa

HEATING SYSTEM
Viatrus V22 boiler, 20m? of wood / y
105 m? of heated area

MPUMNPEMA TOMJE BOLE
enexkTpnuHu bojnep

HOT WATER SYSTEM
electric boiler
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Kyha je rpaheHa of TpajHux MaTepujana 1y 4obpom
je cTarpy. C 003MpoM Ha NepuroA Kaza je rpaheHa kaga cy
Ha CHa3su Beh 6unm NpBK CBeObYXBaTHM NPOMNUCK 13 00-
NaCcTV TOMIOTHE 3alTUTe 3rpaja, EBMAEHTHE Cy ofpehe-
He Mepe Koje Cy y TOM CMUCIY Npeay3eTe, ann ce oHe
CBOfE Ha TOMMOTHO 130/10BaHe dacaaHe 31A0BE, OK CY
OCTanu ef10BM TEPMUUKOT OMOTaua OCTanu 6e3 OBaKBYIX
cnojesa. Crora 6w, y UWby ycarnatiaBarba Ca akTyenHUm
nponucyma 13 06nacTy TONAOTHE 3aWTnUTe, OMN0 HYXXHO
[ia Cce Npeay3My afjeKBaTHe Mepe eHepreTcke caHaumje.
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The house was built of durable materials and is in
good condition. Considering the construction period,
when the first comprehensive regulations on thermal
protection of buildings had already been enacted, cer-
tain measures were evidently taken referring to thermal
insulation of facade walls; however, other segments of
the thermal envelope were left without any such layers.
Therefore, in order to meet current thermal regulations it
would be necessary to undertake adequate steps toward
energy refurbishment.
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JNeckoBal, JabnaHnukm oKpyr

JenHonopoamyHa, cnobopHoctojeha kyha cnpat-
HocTv [+M1k, rpaheHa ToKoM Nocnearse AeleHnje ABaje-
ceTor Beka. Kyha ce Hanasw Ha 61aro NoKpeHyToM TepeHy,
a NpM3emsbe je 3a TPW CTeneHuKa U3AWTHYTO Off 3eMIbe.
ObjekaT LiesIoM NOBPLIMHOM MMa MOAPYM KOju Ce He KO-
pUCTK 3a BopaBak, oK Ce MOTKPOB/bE CKOPO Y MOTMYy-
HocTn kopucTn. OcHOBA je pa3yheHa, na Kyha Uva cneuw-
durUaH CnoxeHn KPoB NoKpMBeH Lipenom. Kyha je 3naaHa
oneKoMm, 31aoBMMa febbiHe 25 cm. Cnosba ja Mantepu-
CaHa, anv 6e3 GpuHanHe obpaae 3unaosa. OTBOpPM Ha da-
Caau Cy nojeamHauHu, 3aTBOPEHYV APBEHOM CTOMaPUjoM
no TWMYy jJeAHOCTPYKMX NPO30pa Ca TEPMOM30NALMOHIIM
cTaknuma. Kyha nma KapaktepucTnyaH npocTpaH Tpem
ncnpen ynasa v HarnaweHe ctpexe, nay ogpeheHoj mepu
acouvpa Ha TpaauumMoHanHe kyhe oBor nogHebsba.

[ |

oo
O

<50%

Iy

Leskovac, Jablanica District

A free - standing single - family house (GF+L) built in
the last decade of the twentieth century. It is positioned
on a slightly sloping terrain, and the ground floor is ele-
vated for three steps above the ground. The house has a
basement under its entire area, which is uninhabited; in
contrast, the loft is almost fully used for living. The floor
plan is complex and in result the house has a specific
complex roof clad in tile. The house was built with 25 cm
brick walls, with mortar on the outside but without final
rendering. The facade openings are unconnected, most-
ly of small area, with wooden frames and single sashes
with thermal glazing. The house has a characteristic spa-
cious porch in front of the entrance and pronounced
eaves so that it resembles the traditional houses of the
region.

OcHoBa npvizemrba
Ground floor
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OcHosBa cnpata
First floor

1] npeacobsbe, [21 WG, [3] ocTasa, [4] fHeBHa coba, [5] Kyxmrba ca Tpnesapujom, [6] ranepuja, [7] Kynatuno,

1] anteroom, [2] WC, [3] storage, [4] living room, [5] kitchen with dining room, [6] gallery, [7] bathroom,

[
[8] Bewepaj, [9] neuwja cnasaha coba, [10] cnasaha coba
[
[

8] laundry, [9] children’s bedroom, [10] bedroom

Kyha je opraHu3oBaHa Tako fja ce y npusemsby Ha-
Nasu tbeHa AHEeBHa 30Ha, NOAE/bEHA Ha HerpejaHu ynas-
HW A€0 Ca OCTaBOM U CaHUTapHUM YBOPOM 1 ObjefuHbe-
HW NPOCTOP AHEBHOr OopaBka, TPNe3apuje 1 Kyxutbe 13
Kojer BOAM CTeneHuwTe Ha cnpat. Ha cnpaty cy ABe cna-
Bahe cobe 1 KynaTuno, Kao v oCTaBa — Bellepaj Koju ce
He rpeje. 3axBasbyjyhi HMBENaUWjK TepeHa OKOo 0bjeKTa,
npu3emHe npocTopuje Cy 4OOPO MoBe3aHe ca Cnosba-
WHMM NPOCTOPOM, Ma ce W3 AHEBHOr bopasKa AMPEKT-
HO ¥3Na31 Ha JeNVMUYHO 3aKOHEeHY ABOPUILLHY Tepacy,
HaTKPVBEHY fenom 6alKOHOM, AEOM KPOBOM.

The organization is such that the ground floor holds
the day zone, divided into the unheated entrance area
with the storage room and the sanitary facilities, and the
unified space of the living room, dining room and the
kitchen, out of which a stairway leads upstairs. There are
two bedrooms and a bathroom upstairs, as well as a util-
ity room (laundry) which is unheated. Owing to the lev-
eling of the terrain around the house, the ground floor
rooms are well connected to the outside space so that
the living room opens directly to a partially protected
outer terrace, in one part covered by the balcony and in
the other by the roof.



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

CTak/ioM

u ENEMEHTV TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
1.34 000CTpaHO ManTepucaHn 3ug of oneke 25 cm brick wall 25 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
211 000CTpaHo ManTeprcaHm 31a of oneke 12 cm brick wall 12 cm, plastered both sides
148 000CTPaHO ManTeprcaHm 31a of oneke 25 cm brick wall 25 cm, plastered both sides
MPEFPALHN 30BN n3mehy ctamb. jeamHmua PARTITION WALLS between units
NOA HATIY GROUND FLOOR
TABAHMLA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
i _ - TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
W 1.99 LieMeHTHa Kolwyrbiua 3 cm, JIMT TasaHuua 20 cm,  parquet 2.2 cm, screed 3 cm, LMT hollow clay block
' ! mantep 2 cm floor 20 cm, plaster 2 cm
Bloo KPOB ROOF
“. . 0.30 upen 2 cm, ApBeHe netee 3/5 cm, Aacka 2 cm, clay roof tile 2 cm, timber batten 3/5 cm,
| KPOBHa KOHCTPYKLMja / Tepmowrzonaumja 14 cm, plank 2 cm, roof construction / thermal insulation
TMNCKapTOHCKa niova 1.25 ¢cm 14 cm, gypsum board 1.25 cm
"—""—'f MPO30OPK WINDOWS
3.00 APBEeHU, [eAHOCTPYKM Ca TEPMOM30NALMOHMM wooden, single framed with insulating glazing

CNCTEM TPEJAHA
neh Ha apBa a nnam, 20m? gpeeTa / roa.
105m? rpejaHor npocTopa

HEATING SYSTEM
a Plam stove, 20m? of wood /'y
105m? of heated area

MPUMPEMA TOTMJE BOLE
enexkTpnYHM bojnep

HOT WATER SYSTEM
electric boiler
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Kyha je HoBwjer fatyma, rpahera je og TpajHux mate-
pwvjana, Na je, cCammm TUM, y A0OpOM CTarby. Huje y notmy-
HOCTW [OBPLIEHa, Tako Aa je dacafa CaMo ManTepucaHa,
a 13y3eB TepmMunuKe nsonauuje y ApBeHoj KDOBHO] KOH-
CTPYKUMU 1 TePMUYKK afleKBaTHe CToflapuje, ocTanm
[lefloBM TePMUUKOT OMmoTaua Kyhe Hemajy 6uno Kaksy
TOMNOTHY 3aWTnTY. C 0631MPOM Ha EBUAEHTHY HEAOBPLLE-
HOCT 00jeKTa, Te HeroBe OBNMKOBHE U KOHCTPYKTUBHE
KapakTepucTvKe, OBaj HeAOCTaTak ce aileKBaTHNM Mepa-
Ma eHepreTcke caHauuje Moxe penatmBHO jeHOCTaBHO
npesasnhy, a Tume 1 Kyha ycknaguTn ca akTyenHum 3a-
XTEBMMA U3 JOMEHa eHepreTcke edUKaCcHOCTH.
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The house was recently built and durable materials
were used so that it is in good condition. It has not been
completed and the facade is only plastered. Apart from
thermal insulation in the roof structure and adequate
fenestration, other segments of the thermal envelope do
not have any thermal protection. Considering the obvi-
ous unfinished condition of the house, its form and con-
struction characteristics, such deficiency can be relatively
easily overcome by adequate refurbishement measures,
which would lead to the compliance with the current re-
quirements in energy efficiency.



1 NcTouHa Cpbuja
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PernoH 4 - NctouHa Cpbuja

1. OCHOBHM MOAALM O PETVOHY

PervoH Mctoune Cpbuje obyxsaTa Teputopujy npu-
6nvkHe nosplumHe 18 000 km', Ha KOjOj XMBM rOTOBO je-
[aH MUIMOH CTaHOBHMKa. [pocTupe ce of Toka [yHaBa
Ha ceBepy, A0 obpoHaka CTape lNnaHuHe Y jyroncTouHOM
neny Cpbuje. lfeorpadujy pervoHa Kapaktepuily BOAOTO-
kosu [lyHaBa 1 Benvike Mopase Ha ceBepHOM 11 3anafiHOM
pyby pervioHa, KapnaTckmn Macue y LLeHTPaHOM fiefny, Kao
1 HY3KWja HeroTrHcke KpajiHe Ha KpajHbeM jyroucToky Te-
puTopuje. KynTypHO - UCTOPWjCKM HajboraTujv Aenosu Te-
puTOpUje Mory ce NPoHahK Ay BoaoToka [yHaga, rae ce
Hanase 6PojHU OCTauM Koju faTvpajy 13 PrmcKor, na Yak
1 13 npancTopwujckor nepunoaa. OBM TparoBM APEBHUX
UMBMAM3aUMja CBEAIOYE O XKMBOTY 1 6OraToj KynTypw OBOr
nena Cpbuje, unje ce BpeaHOCTV 1 yT1LAjX MOTY Npeno-
3HaTM 1 JaHac.

Region 4 - East Serbia

1. Basic information about the region

The region of East Serbia covers the territory with the
approximate area of 18 000 km’ and the population of
almost one million. It stretches from the Danube in the
north to the hills of Stara Planina in the southeastern part
of Serbia. The geography of the region is characterized
by the watercourses of the Danube and the Velika Mora-
va at the northern and western boundaries of the region,
the Carpathian massif in its central part, and the plains of
Negotinska Krajina in the far southeast. The parts abun-
dant in cultural and historical remains dating from An-
cient Rome or even prehistoric times can be found along
the Danube watercourse. These traces of ancient civiliza-
tions testify to the life and rich cultural heritage of this
part of Serbia, whose values and diverse influences can
be recognized in modern times.

Teputopwja Victoure Cpbuje, ca fyrom v 6oratom 1c-
Topujom, bKna je HacesbaBaHa jow y foba lNpanctopuje
1 BpemeHa Heonwa. MpoHaheHn Tparoew NpBKX Ha-
ce/ba Ha OBOM MpoCTopy Aatnpajy 13 6 500 roguHe npe
HoBe epe. Y Bpeme paHe P1umcke BnafasnHe, pervioH je
noTnaaao nof obnact nposuHUMje Me3snje 1 Hanasmo ce
noA ynpaBom PvMCKOr LjapcTsa. boratu Tparosmn pumc-
Ke KynType 1 rpaguTesbckor Hacneha pacyTn cy no unta-
BOj TePUTOPUjI PETVOHA, Ca HajBpeaHW|M NpuMepumMa y
6VIBLIEM BOjHOM JIOTOPY W CEANWITY HeKaaallHe NMPOBUH-
uvje BumnHaumjymy, Kao 1 Ha NOKanmUTeTy KaCHOaHTUYKe
puMmcke Lapcke nanate Qenukc PomynvjaHa 13 3. Beka
Hale epe.

Dopmurparbe MPBKX CIOBEHCKUX HaceobuHa aatwi-
pa C noyetka 5. Beka HOBE epe, anu ce KylMuHaumja fo-
cesbaBarba M M3rpagre Hacesba Besyje 3a Kpaj 5. 1 no-
yeTak 6. BEeKa, Kafla C/IOBEHCKa MieMeHa 3HavajHo jayajy,
MOTUCKYJy OCTane Hapofe Ca OBe Teputopuje 1 CTapajy
Temesbe MpBee cprncke apxase. CpearbeBeKOBHY Neprnos
KapaKTepucane Cy HenpekugHe 6opbe 3a npeBnacT Hapg
OBOM TepuTopHjoM, BoheHe n3mehy Cpba, Mahapa v byra-
pa, 0CTaBbajyNn 3a COBOM HK3 CpeareBEKOBHIX YTBPAA
1 Hacerba kao wro cy lonybau, CmenepeBo 1 Apyra, Koja
ce v fjlaHac mory npoHahn y pernony. Og 15. 1o kpaja 18.
BEKa TepuTopuja PerMoHa Hasasnna ce y cactaBy Benvkor
OTOMaHCKOr L|apCTBa, Kada je, KoHauHuM ocnobohersem
on Typaka v npornatersem Cprcke Apxase, KOHaYHO CTa-
B/bEHA Tauka Ha TypOyneHTHy UCTOPUjY.

Kpo3 nctopujy PervioH je 6110 faneko no3HaT no Ceojoj
BEOMa Pa3BWjeHO] MOSbOMPUBPEAHO] MPOV3BOAK 1
npexpambeHo;j MHAYCTPWjU, MPBEHCTBEHO Y 06nacTv BY-
HOrpagapCTBa, anv 1 No OCTaNMM UHLYCTPUCKAM LenaT-
HOCTVIMa Kao LUTO Cy pyAapCTBO M NMpepaja AparoLeHmnx
MeTana 6akpa, 3nata 1 cpebpa. [yra Tpanuunja pygap-
CTBa Ha OBMM NPOCTOPMMa AaTvpa 13 BpemeHa Prumckor
LapCTBa, Kafa Cy akTUBMPAHW NPBU PyAHMLM 6aKpa.

Y maHawree Bpeme, PervioH je peTko HacerbeH 3axBa-
Tbyjyhn cneumdryHOj eKOHOMCKO] ¥ reONONNTUYKO] CUTY-
aumjny Cpbujn. BehrHy UMHM CTaHOBHMLWTBO CPMCKE Ha-
LIMOHANHOCTM 1 NMPaBOC/IaBHE BEPOMCMOBECTH, KOje je Ha
TEPUTOPUjI PErVIOHa N3MELLaHO Ca eTHUYKIM rpyrama by-
rapa, Bnaxa v Poma. lNpema nocneagrem nonmcy 13 2011,
rogvHe, y pervoHy je xmnseno 833 646 CTaHOBHMKa, LITO
npeacTasba 11.7 % oa ykynHe nonynauuje y Cpowju.
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The territory of Eastern Serbia, with a long and rich
history, was inhabited as far back as the prehistoric Neo-
lithic times. The remains of the first settlements found
in this area date back to 6 500 BC. During the early Ro-
man rule, the region belonged to the province of Moesia
and was governed by the Roman Empire. Abundant trac-
es of Roman culture and architectural heritage are scat-
tered throughout the region, with the most valuable ex-
hibits found in Viminatium, the former military camp and
the seat of the province, as well as in Felix Romuliana, the
site of the late Roman Imperial palace from the 3 century
CE.

Although the first Slavic settlements date from the
early 5" century CE, the climax of immigration and set-
tlement occurred at the turn of the 6™ century when the
Slavic tribes, having grown significantly stronger, forced
the other peoples out of the territory and formed the
foundations of the first Serbian state. The medieval pe-
riod was characterized by an incessant struggle for the
dominance over the territory between the Serbs, Hun-
garians and Bulgarians, leaving behind a series of me-
dieval fortifications and settlements such as Golubac,
Smederevo, and others, which can still be found in the
region. Between the 15" and 18" centuries, the region
was a part of the Great Ottoman Empire. It was only after
the liberation from the Ottoman rule and the proclama-
tion of the Serbian state that the turbulent history finally
came to an end.

Throughout history, the region was widely renowned
not only for its highly developed agriculture and food in-
dustry, primarily viticulture, but also for other industries
such as mining and processing of precious metals — cop-
per, gold, and silver. The long mining tradition in these
parts goes back to the times of the Roman Empire, when
the first copper mines were opened.

Nowadays, the region is thinly populated due to the
specific economic and geopolitical situation in Serbia.
The majority of the population is of Serbian nationality
and Orthodox faith mixed with the ethnic groups of Bul-
garians, Vlachs, and Roma. According to the 2011 Cen-
sus, the region had 833 646 inhabitants, which accounts
for 11.7% of the total population in Serbia.
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PervioH obyxBaTa Teputopujy neT aAMUHUCTPATMB-
HIX OKpYra, KOju 3ay3uMajy Aenose LUeHTpanHe 1 Kpajtbe
ncTouHe Teputopnje Cpbuje, Mpu yemy y cactas CBakor
of1 FbMX ynasu 3-9 He3aBMCHMX onwTnHa. OKpy3n y peru-
oHy cy MoayHaBckM (0byxBaTa 3 onwThHe), [ToMOopaBCKu
(5 onwTurHa), bpaHunyescku (9 onwTnHa), bopcku
(4 onwTnHe) 1 3ajeyapcky OKpyr (4 onwTrHe). PervoH
je NPeTexHO PypanHor KapakTepa, ca BeNVKnmM bpojem
CeOCKHX Hacesba 1 cBera oko 20 % nocto ypbaHnzosa-
He TepuTopuje rpafckor Tuna. Pa3BmjeHo je HeKoMMKo
Behux rpagosa kao Wwro cy Cvenepeso, Koje je yjeaHo
Hajeehu rpaj 1 NOTeHUMjanHo CeamLITe PEroHa, 3aTumM
bop, JaroanHa, hynpwja, HerotnH v 3ajeyap.

Tabena 4.1 - leorpadcku n gemorpadckin nogaum o okpysu-
Ma 1 rpafioBuma y pernoHy JyromctoyHe Cpbuje

LB

The region comprises five administrative districts
covering parts of the central and easternmost Serbian
territory and each consisting of 3-9 independent mu-
nicipalities. It contains the districts of Podunavlje (3 mu-
nicipalities), Pomoravlje (5 municipalities), Brani¢evo
(9 municipalities), Bor (4 municipalities), and Zajecar (4
municipalities). The region is predominantly rural, with
a great number of villages and only 20% of urbanized
town - like areas. There are several major cities, such as
Smederevo, the largest city and the prospective seat of
the region, followed by Bor, Jagodina, Cuprija, Negotin,
and Zajecar.

Table 4.1 — Geographic and demographic data on the dis-
tricts and municipalities in East Serbia

Okpyr MopyHaBcKMn Momopasckn BbpaHunuesckn Bopckn 3ajevapckn
District Podunavlje Pomoravlje Brani¢evo Bor Zajecar
MospuwHa (km)

Area (km) 1248 2614 3865 3507 3623
bpoj cTaHoBHMKa

Population 198 184 212839 180 480 123848 118295
MyCTWHa HacerseHocTv (c1/ km')

Population density (inh/ km’) 158.80 8140 46.70 3530 32.70
YkynaH 6poj Hacesba

Total No. of settlements 58 191 189 90 173
lpaacka + ceocka Hacesba

urban + rural settlements 3455 6+185 74182 6+84 5+168
YKkynaH 6poj onLwTrHa y oKpyry

Total No. of municipalities per district 3 5 9 4 4
LleHTap okpyra CmepepeBo JaroguHa MoxapeBal| Bop 3ajeuap
District seat Smederevo Jagodina Pozarevac Bor Zajecar

Ha umtasom npoctopy PervioHa npeoenahyje KOH-
TVHEeHTaNHa KMMa, Ca MPOCEYHOM 3UMCKOM Temne-
patypom oko 0 °C n netrbom Temnepatypom oko 20 °C
(HajBuMwa 3abenexeHa Temnepatypa y Cpbujn mn3mepe-
Ha je y CmepepeBckoj ManaHum v n3Hocuna je 44.9 °C).
M3yseTak npenctasiba HerotmHcka KpajviHa, roe, ycnen

The whole region is characterized by a continental
climate, with average winter temperatures around 0 °C
and summer temperatures around 20 °C (the highest re-
corded temperature in Serbia of 44.9°C was measured
in Smederevska Palanka). The exception is Negotinska
Krajina, where the specific geographic position and the

cneunduUHOCTY reorpadCckor Nofoxaja 1 yTrLaja okon-
HVX NNAHVMHCKMX MacmBa, A0Nasn O U3MEHa KOHTUHEH-
TanHor KapakTepa KavMe W CTBapakba MocebHor Knu-
MaTa NIOKaNHOr KapakTepa Koju ce MaHudecTyje y Buay
E€KCTPEMHO BUCOKMX, OAHOCHO HUCKMX TemnepaTtypa To-
KOM UurTaBe rognHe. KonvumnHa nagaBuHa je yjeaHaveHa y
TOKY rofvHe, ca bnarvm noseharbem UHTE3MTETa Y NPO-
nehe 1 Tokom neTa.

PedepeHTHe cnospalltbe 3uMcKe TemnepaType rnas-
HVX rPafoBa OKPYra, Kako vx aeduHuile MpaBuiHmK o
eHepreTckoj ePUKaCHOCTM 3rpajda, NpyKasaHe Cy y Ha-
pefHoj Tabenn.

Tabena 4.2 - Cnosballke 3VMCKe TemnepaType 3a LieHTpe
okpyra y VictouHoj Cp6ujn
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impact of the surrounding mountains cause changes to
the continental climate and create a distinctive local cli-
mate manifested in extremely high or low temperatures
all over the year. Precipitation rates are uniform through-
out the year, with a slight increase in intensity during the
spring and summer.

The external winter reference temperatures for the
district seats, as defined by the regulations on energy ef-
ficiency in buildings, are shown in Table 4.2.

Table 4.2 — External winter reference temperatures for the
district seats in East Serbia

Okpyr MopyHaBcKm MomopaBscKu BpaHunueBckn Bopckn 3ajevapckm
District Podunavlje Pomoravlje Branicevo Bor Zajecar
LleHTap okpyra CvepnepeBo JarognHa MNoxapesal HerotnH 3ajeyap
District seat Smederevo Jagodina Pozarevac Negotin Zajecar
CnosbHa 3mmcka Temn. (°C)

External winter temp. (°C) -12.1 -15.2 -12.1 -175 -175

2. Mogaun o aHanM3UpPaHMM O6jeKTIMa U OCHOBHW
nokasatesby npenvMrHapHe Tunosoruvje 3a ctouny
Cpbujy

MicTpaxuBarbe cTambeHor GoHaa y pervioHy McTou-
He Cpbuje, CNpoBeneHO je Ha CTaTUCTUUKOM Y30PKY Off
1 114 objekata. OCHOBHa KapaKTepucTuKa ce ornepa y
uMHbeHVUM fa je Buwe of 90% objekata rpaheHo y ne-
priogy 1941-1990. kaga je 3abenexeH npocneputeTaH
Pa3Boj ¥ WKperbe roTOBO CBMX HaCe/beHVX AenoBa pe-
rvoHa. Hajsehu 6poj objekata mn3rpaheH je y nocnepart-
Hom nepurody 1946-1970. (35.45%) Koju ce Be3yje 3a ne-
pvioa ceBeobyxsaTHe obHoBe 3emrbe. Ca [pyre CTpaHe,
cneunduUHN CouMjanHin n eKOHOMCKM GaKToOpH Y 3eMrbh
JOMPUHENN Cy MapriHanHOM nopacTy 6poja gomahmH-
CTaBa y nocriefitbe e AeLeHnje, Kaja je Ha Teputopujn
pernoHa narpaheHo Marse of 10% objekarta. [lucnep3uja
aHanM3MpaHux objekata No OKpy3MmMa 1 ONWTMHAMA pe-
rMOHa NpuKa3aHa je y Tabenu 4.3. YnopeaHo je npukasaH
YKynaH O6poj aHanm3npaHmx objekata AaTvx y KONOHW ca
03HaKOM Y, Kao 1 6poj MHAMBMAYaNnHKX objekaTa y onw-
TUHW/OKPYTY [aTVX Yy KOJTOHM Ca O3HAKOM U.

2.The statistics on the analyzed buildings and basic
indicators of the preliminary regional typology for
East Serbia

The survey into the residential building stock for the
region of East Serbia was conducted upon the sample of
1114 buildings. The main characteristic is that more than
90% of the buildings were built between 1941 and 1990,
which was a period of prosperity and development in al-
most all inhabited areas in the region. The highest con-
struction rates were in the post-war period, 1946-1970
(35.45%), along with the comprehensive renewal and re-
construction of the country. On the other hand, specific
socio - economic factors in the country contributed to a
marginal rise in the number of households in the last two
decades, when less than 10% of the houses were built.
The dispersion of the analyzed buildings by districts and
municipalities in the region is shown in Table 4.3, which
compares the total number of analyzed buildings in the
column marked by t with the number of single - fam-
ily houses in the municipality / district in the column
marked by s.

w



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

Tabena 4.3 - lucnepsuvja aHanusmpaHux objekarta y Mctou-
Hoj Cpbuju No oKpy3nmMa 1 onwTMHaMa

Table 4.3 - Dispersion of analyzed buildings by districts
and municipalities in East Serbia

Okrug [ogyHaBCkn y u  [lomopasckn y u  bpaHnuesckn y u bopckum y u 3ajevapckn y u
District Podunavlje t s Pomoravlje t s Branicevo t s Bor t s Zajecar t s
232 213 221 212 234 229 197 160 239 226
Benuka MnaHa 42 41 [JlecnotoBay 32 28 B.lpagnwte 28 25  bop 70 44 borwesal, 29 23
Velika Plana Despotovac V. Gradiste Bor Boljevac
¢ CvepepeBo 117 99 [lapahuH 57 56  Tlony6au 29 29 Knaposo 15 15 3ajeuap 120 117
= Smederevo Paracin Golubac Kladovo Zajecar
v _g Cmen.Mananka 73 73 JaroaunHa 74 70 Karyonua 30 30 MajgaHnek 41 36 Kreaxesal, 60 59
;.E ‘E’ Smed. Palanka Jagodina Zaqubica Majdanpek Knjazevac
o°-§ - CeunajaHay 30 30  Kyueso 29 29  HerotuH 71 66  Cokobarba 30 27
- Svilajanc Kucevo Negotin Sokobanja
- hynpuja 28 28 lNeTpoBay, 45 45 - -
- Cuprija Petrovac - -
- - MNoxapeBay 73 71 - -
- - Pozarevac - -

AHanM3a WMCNUTAHOr Y30pKa YKasyje Ha BenvKy Au-
cnponopunjy mehy Trnosuma, rae ce y GyHKUMM MHAN-
BMyasHOI CTaHOBatba (MOPOAMYHO CTaHOBAHE) KOpUC-
M 93% objeKaTa, [JOK je KONeKTMBHOM BULIENOPOANYHOM
CTaHOBatby Nnpuvnaga csera 7% y3opka. [Jasbom aHanmsom
rpaheBrHCKOr GoHAa MOPOANYHIX 0bjekaTa, AOLWO ce A0
nopataka Aa je Hajgehu 6poj kux (35%) narpaheH y nepu-
ofy 1946-1970, wro ce nok/ana ca yKyrnHOM CTaTUCTUYKOM
C/IMKOM PEr1OHa, IOK Cy Y Y30PKY HajMarbe 3acTyn/beHw
objekTn rpahern npe 1919. kojux nMa ceera 0.20%. INoc-
matpajyhn aedrH1CaHy XPOHOMOWKO - BPEMEHCKY CKa-
71y, JaCHO je fia je y pervoHy npucyTaH TpeHd ApamaTnyHor
nafa MHTeH3MTeTa rpaleBMHCKIX aKTUBHOCTU 1 U3rpafH-e
nopoanyHmx objekata (oa 1980. 1o AaaHac w3rpaheHo je
cBera 20% objekara), LTO Ce MOXe A0BECTU Yy Be3y Ca fe-
MOrpadCKOM CUTYaLMJOM Yy PETUOHY, BENVKAM MUrpaLmja-
Ma JIOKaNHOT CTaHOBHWLWTBA Y nocnefrbux 30 roavHa, anm
1 EKOHOMCKIMM GaKTOPMMA Y 3EM/BU.

Y opHOCY Ha AedvHMCaHy TMNONOrMjy MOPOANYHMIX
objekata, Moxe ce pehu ga cnobogHocTojehn objekTn
anconyTHO JOMWHMPAjY Y pervoHy, Oyayhu ga cy y ucnw-
TaHOM Y30PKY 3acTyrnjbeHu ca 98.65% , WTO yjeAHO yKa-
3yje Ha TUN U KapaKTep opraHmnsalmnje HacesbeHrx Mecra
y CBMM OKPY3MMa. 3aCTyn/beHoCT Apyre [Be KaTeropuje
objekata (UEHTpanHM 1 MBUYHK OBjEKTW Y HW30BMMa
objekarta) je 6e3HauajHO Mana M OHW ca cBojux 1.35%
He yTudy npesuwe Ha dopmuparse rnobanHe civke
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The analysis of the survey sample indicated a great
disproportion among the types: single - family houses
accounted for 93% of the buildings and multi - family
housing accounted for only 7% of the sample. Further
analysis of the family housing stock yielded the informa-
tion that most houses (35%) were built between 1946
and 1970, which is consistent with the overall statistics
for the region, while the least represented were the hous-
es built before 1919 (mere 0.20%). The defined chrono-
logical scale gave an insight into the trend of a dramatic
decrease in the construction intensity in family housing
(since 1980 only 20% has been built), which can be re-
lated to the demographic circumstances in the region,
substantial migration of the local population in the last
30 years, and the economic factors in the country.

With respect to the defined housing typology, free-
standing houses can be said to have absolute prevalence
in the region, accounting for 98.65% of the sample, which
immediately indicates the type and character of the set-
tlement organization in all districts. The prevalence rates
of the other two house categories (row house, central or
edge positions) is insignificant, not particularly contrib-
uting to the creation of an overall view of single-family
housing in the region of East Serbia.

%

MHOMBWAYANHOT CTaHOBaHba Y pervoHy VictouHe Cpbuje.
MpoLeHTyanHa 3acTynsbeHOCT KapaKTePUCTUYHWIX TH-
NoBa MHAVBKLYanHWX objekaTa (cnobogHocTojehn, y HU3y
- CPeAVIWHbK, OAHOCHO, Y HK3Y - UBMYHMK) Y OAHOCY Ha pe-
neBaHTHe nepuofe rpaherba NprkasaHa je Ha Cnnum 4.1,

Cnuka 4.1 - MpoLeHTyanHa 3acTyn/beHOCT PasNNUUTX Th-
noBa VHAVBMAYanHyx objekata npema nepuogy rpahersa y
pervioHy

35
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Ha ocHoBy npeTxoaHux nHdopmaumja Mory ce 13syhu
onpeheHe KapakTepucTike rpaheBuHCKor doHaa MHAK-
BUYyanHux objekata y pervoHy VctouHe Cpbuje v To:

- VHomBuMayanHu 00jeKTr yuecTByjy Y YKYMHOM Y30PKy
ca 93%

- Bwwe og 90 % nHavemuayanHux objexarta je urpahe-
Ho npe 1990. rognHe

- [peosnahyjyhun tTnn objekTa y pervioHy je cnoboaHo-
cTojehun nHaMBMaOYyanHy cTambeHu objekat ca yyelhem
071 98.65% Yy yKyNHOM Y30PKy UHAVBMAYanHUX ObjekaTa.
- M3rpapba oBakBor TMMa objekaTa KapakTepucana je
cBe nepuope rpahersa.

- Hajsehwn 6poj oBux objekata rpynucaH je y3 sehe
rpagose kao wro cy Cwvedepeso, hynpwja, JarognHa,
Bop, HerotuH.

Ha ocHoBy npetxonHo aeduHVCaHe MaTpuue obje-
KaTa, koja objeaumbyje 1 npeknana neproge rpahersa ca
yHanpea fedyHMCaHM TMNOBMMA, MAEHTUOUKOBAHO je
YKYNHO 13 objekaTa Kao KapakTepUCTUUHMX MpeaCcTaB-
HVKa pernoHa. byayhv fa je CTaTUCTMUKM Y30paK npu-
JIMKOM UCTPaXMBakba AedrHMCcaH No NpUHLMMY Nonuca,
0[CYCTBO oApeNeHX TMMoBa objekaTa y Tabenv Moxe ce
NPUNNCATL FMXOBOM MAfIOM MNPOLEHTYaNHOM ydewhy y
YKYMHOM BpOjy MCNUTaHKX 0bjekaTa, WTO CBaKako He ro-
BOPW O MOTMYHOM OACYCTBY OBaKBMX ObjeKaTa Ha Tepw-
Topwuju pervoHa MctouHe Cpbuje.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

The prevalence rates of characteristic types (free -
standing, row — central, row — edge) in relation to the rel-
evant periods of construction are shown in Figure 4.1.

Figure 4.1 - The prevalence rate in percentage of different
types of single - family houses by the construction period in
East Serbia

TN 1 - cnobopHocTojehe kKyhe
(type 1 - free standing houses)

TN 2 - kyhe y H13y, cpeauLiHa nosunumja
(type 2 - row houses, central position)

TN 3 - kyhe y H13Y, MBUYHa No3nLVja
(type 3 - row houses, edge position)

The following are certain characteristics of the family
housing building stock in the region of East Serbia:

- Single - family houses account for 93% of the total
sample.

- More than 90% of the single - family houses were
built before 1990.

- There is absolute prevalence of the free-standing
single - family house, accounting for 98.65% of the total
sample of single - family buildings.

- All periods of construction have been characterized
by such a building type.

- Most buildings of this type are clustered around ma-
jor cities such as Smederevo, Cuprija, Jagodina, Bor, Ne-
gotin, etc.

Based upon the previously defined matrix of hous-
es, which combines and overlaps construction periods
with the pre-defined building types, the total of 13 hous-
es were identified as characteristic representatives of the
region. Since the sampling for the survey was based on
principles of census, the absence of certain house types
in the table can be attributed to their low prevalence in
the total number of the surveyed buildings and not to
their complete absence from the region of East Serbia.
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MpuvKa3 naeHTMd1KoBaHMX TMNOBa ObjeKaTa y CKnagy
Ca NeprofoM HIXOBe M3rpaaH-e aaT je y Tabenun 4.4.

Tabena 4.4 — MNpernen ngeHTNOUKOBaHUX TUMOBA MHAUBKAY-
anHux objekara y permoHy Victoune Cpbuje

The overview of the identified house types by con-
struction periods is displayed in Table 4.4.

Table 4.4 — Overview of identified types of single - family
buildings in the region of Southeast Serbia

AA bB U C 0D EE O F rG
< 1919. 1919-1945 1946-1970 1971-1980 1981-1990 1991-2000 2001-2011
1
KounHo ceno | JaroavHa B. Opawije B. MnaHa CmenepeBo CmepnepeBo hynpuja
Koca's village | Jagodina Veliko Orasje | Velika Plana Smederevo Smederevo Cuprija
2
- bop - - ﬁynpmja hynpuja -
- Bor - - Cuprija Cuprija -
3

- B. lpagnwre
- V. Gradiste -

AHanNV30OM MNpMKa3aHMX TUMNOBA, MOCTaje jacHO [a
Hajsehn 6poj npunaga MarbM  cnoboaHocTojehrm
00jeKTVMa HMCKe CMPATHOCTY, Ca PENaTuBHO KOMMaKT-
HOM OCHOBOM ¥ popMoM. [MpoceyuHa cnpaTHOCT ce kKpehe
y pacnoHy of 1 4o 2 H1MBOa U3Ha[ 3emrbe, oK Ce y norse-
[y NpUMer-eHrx TexH1Ka rpaherba, rpaheBrHCKIX MaTe-
pujana 1 apxMTeKToHCKe NHTepTnpeTalunje dopme, nenw-
MWUYHO MW Y NOTMYHOCTU MefyCOOHO pa3nvikyjy.

MocmaTtpajyhn TexHuke rpahera, KOHCTPYKUW)Y W
rpaheBVHCKe MaTepujane Kojuma Cy rpabeHn nHAnBKAY-
anHu nopoanyHu objekTy, moryhe je nssyhu ogpehere
CNeurdUYHOCTI Ha HMBOY pervoHa VicTouHe Cpbuje:

- [pvmeHa TpagnUMOHANHNX TeXHMKa rpahera, nonyT
rpaberba OOHAPYYHMM CMCTEMOM Ca MCMYHOM Of YaTMe
(T3B. UaTMape), yousbKBa je kof 3HauajHor 6poja objexara
HacTanvx y pypanHvm obnactima ao 1950.

- OCHOBHW MaTepwjan Koju je kopuwheH 3a U3rpagrsy

F",—-f

- hynpwja hynpuja -
- Cuprija Cuprija -

The analysis of the types clearly shows that most of
them are smaller free - standing low - rise buildings with
a relatively compact base and form. The average number
of floors ranges between 1 and 2 levels above ground; as
for the applied construction techniques, building mate-
rials and interpretations of architectural forms, they par-
tially or completely differ.

The applied building techniques, constructions and
building materials used in single - family houses in East
Serbia displayed a number of specific features which can
be summarized as follows:

- The use of traditional building techniques such as
post and petrail technique with wattle and daub infill
was characteristic of a significant number of houses in
rural areas built by 1950.

- Main building material used for walls was brick
25-38 cm thick.

31[0Ba je oneka y nebmuHama 25-38 cm.

- T[loueB of 1950mx, nounHe yBoherbe Wynsbrx one-
KapcKyx O/IOKOBa Kao enemeHaTa 3a 3viharbe 3140Ba, Koju
MONaKO 3aMetbyjy TeLLKe MACVIBHE 3MA0BE Of Orneke.

- MehycnpaTtHe KOHCTpyKUMje MOKasyjy Benunku 6poj
Bapujauvja npema Tuny, anv n npumMer-eHM Matepunjani-
ma. Crapuju objextn (0o 1950.) peann3oBaHn Cy ca apBe-
HUM MeRYCNPATHMM 1 TaBAHCKMM KOHCTPYKUMjaMa, YecTo
MCMYHEHVM 3eM/BOM, [IOK Ce KOZ ObjeKaTa HoBvjer aaTyma
npVMerbyjy apMYPaHODETOHCKe MoYacTe KOHCTPYKLMjE,
Kao v nonynpedabprKoBaHe KOHCTPYKLMjE Ca LWyn/biM
FIVHEHUM eNleMeHTIMa UChyHe.

- [NpumeHa Tepmoum3onauvje Ha ObjeKTMMa yourbu-
Ba je Tek of 1980mx, LWTO Ce AOBOAM Y BE3Y Ca MNOYETKOM
npUMeHe NPBKX NPOMKMCa U3 06NacTN TEPMUUKe 3aLTW-
Te objekaTta y 3emsbi. YNpKoc Tome, Hajgehun 6poj obje-
KaTa je 1 AaHac NOTMYHO WM HeJOBO/bHO M30/10BaH 1 Y
norneny TONAOTHOr KOMPOPA M TEPMMUKE 3aLUTIUTE anco-
NYTHO He MCNYyH-aBa CaBPeMeHe YC0Be 1 CTaHAAPAE.

- Hajsehn 6poj objekaTa 1ma MHCTanMpaH CONCTBeHN
CUCTEM rpejarba, Hajuewhe y Buay nojearHauyHMx nehn
Ha YBPCTO rOpMBO (PBO, yrasb), AOK Matbk 6POj Objeka-
Ta VIMa VHCTaNMpaH CUCTeM LIeHTPANHON rpejakba ca con-
CTBEHUM KOT/IOBMMA. Marbi 6poj nHAMBMAYanHux obje-
KaTa KOj1 Ce Hanase y 30Hama Behux rpagosa KOpUCTM
NPUKIBbYYKe Ha JaSbUHCKO rpejarse.

Kao Haj3acTyrnsbeHujn Tvn objekTa v cneuuduyaH
NPEeACTaBHMK PErvoHa Moxe ce WAEHTUOUKOBATU WH-
AvBMayanHu cnobopHocTtojehn objekaT Mane noBpLIu-
He, Ca KOMMaKTHOM GOPMOM 1 OCHOBOM, rpaheH y nepu-
ofy 1919-1980. OBakag 0bjekaT Hajuelwhe je peannsosaH
TPaAVUVOHANHKM TeXHMKamMa rpahersa, y3 npumMeHy Tell-
KOI MaCMBHOT 31aHOr c1cTema of oneke. Ha objekTy ce
rnojassbyje mMana KomyrHa Cnosballkbix OTBOPa ymepe-
He noBpwuHe. Kpos 0bjekTa je peann3oBaH Kao KOC, Ma-
nor Harvba, ca rMHEHM KPOBHMM mMokpurBadem. OBa-
KaB TMN 0bjeKTa NMpUCyTaH je y CBUM [eflIoBMMa PErvoHa,
KaKo Y pypanHvM LienvHama, Tako 1y 3oHama Behux rpa-
[oBa Kao wro cy Cmepepeso, JaroavHa, hynpuja, Hero-
TWH, 3ajevap.

KoHauHo, y3nmajyhu y 063vp BenUMHY MCnUTaHOr
Y30PKa, Tpeba pehu fa HaBeAeHe KapaKTepuCTiKe 0bje-
KaTa He MpeacTaB/bajy ancoflyTHO MPABUAO PErvoHa,
anu fja ux je moryhe KopucTUTK Kao cneumndmnyHe noka-
3aTesbe CTakba rpaheBnHCKOr doHaa y MctouHoj Cpbuju.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

- Starting in the 1950s, hollow clay blocks were used
for building walls, slowly replacing heavy massive brick
walls.

- Floor structures vary greatly in type and materials
used. Older houses (by 1950) had wooden floor struc-
tures to the loft, often with earthen infill, while more re-
cent buildings used reinforced concrete slabs as well as
semi - prefabricated constructions with hollow clay infill.
- The use of thermal insulation has been noticeable
only since the 1980s, which is related to the applications
of the first regulations in thermal protection of build-
ings in the country. Despite this, most buildings still ei-
ther have no or some, but insufficient insulation so that
there is absolutely no compliance with the current reg-
ulations and standards regarding thermal comfort and
protection.

- Most buildings have their own heating system, main-
ly individual stoves using solid fuel (wood, coal), while
not many houses have a central heating system with in-
dividual furnaces. A few single - family units in the zones
of major cities use the district central heating system.

The prevalent house type and the specific represen-
tative of the region can be identified as a single - family
free - standing building of a small floor area, with a com-
pact form and base, built in the period between 1919
and 1980. Such a house is mostly realized using tradition-
al building techniques, with a heavy massive brick con-
struction. There are a small number of external openings
of a moderate area. The roof is a slightly pitched gable
with clay tiling. The house can be found across the whole
region, in both rural and urban areas, such as Smederevo,
Jagodina, Cuprija, Negotin, Zajecar, etc.

Finally, considering the size of the survey sample, it
should be noted that the above mentioned character-
istics of buildings do not present an absolute practice in
the region but they may be used as specific indication as
to the current state of the building stock in East Serbia.



120

ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

KouunHo ceno, NomopaBcKn okpyr

JearonopoaniHn cnoboaHocTojehn objexat nprsem-
He CMPaTHOCTK, Ca KOMMAaKTHOM NMPaBOYraOHOM OCHOBOM.
M3rpaheH je 1900. roanHe Kao objekaT KapakTepucTnyHe
bopme, opraHmnzaumje, MaTepujana 1 TexHuKe rpaherba 3a
nepwvoa HacTaHKa. Peanu3oBaH je y 6OHAPYYHOM CUCTEMY,
Ca MCMYHOM Of} YaTMe, Ha KaMEHOM MOCTAMEHTY OfMIHY-
TOM of TepeHa. [loMahnHCTBa 0BaKBoOr TUMa Hajuewhe cy
rpaheHa Ha noapydjy Nomopassba, UCTOUHE U jyroucTou-
He Cpbuje. ObjekaT Hema NOAPYMCKY eTaxy a TaBaHCKM
NPOCTOP Ce He KOPWCTK 3a Bopasak. KpPoB je Koc, NanTak,
YeTBOPOBOAHW, Ca MVHEHMM MOKpKMBayeM. Ha mapuenn
6naror Harnoba, objekart je NoCTaBfbeH LieHTPanHo, ca ay-
»OM OCOM Yy MpaBLy ceBepo3anaj - jyroucTok, WTo je ca
acnekTa OCyHYarba Pe3ynTMpano NOBO/bHOM OpWjeHTa-
LMjOM YNa3He 30He 1 IHEBHOT OopaBKa.

s

A RSP

<50%

Koca’s village, Pomoravlje District

A free - standing single - family ground floor house with
a compact rectangular floor plan. It was built in 1900 as a
representative building of the period in its characteristic
form, organization, materials and building technique. Ac-
cording to the building practice of the time, it was real-
ized in post and petrail technique with wattle and daub
infill, on a stone base lifted from the ground. Such hous-
es were most common in the Morava River basin, and
in eastern and southeastern Serbia. The building has no
basement and the attic is not used for living. The sloping
hipped roof has clay cladding. The house is centrally po-
sitioned on the gently sloping lot, with the longer axis in
the direction of northwest - southeast, which in terms of
insolation resulted in a favorable orientation of the en-
trance zone and the living room.

OcHoBa npvizemrba
Ground floor

[1] Tpem, [2] AHeBHa coba, [3] Kyxutba, [4] cnasaha coba
[1] porch, [2] living, [3] kitchen, [4] bedroom

CBefeHa KoMMakTHa dopma objekTa oAC/IMKaBa ce U1
Y YHYTPaLLH0j OpraHn3aumjv npoctopyja. lpoctopuje cy
OpraHv30BaHe OKO TPaAWLMOHANTHOT YCeYeHOT yna3Hor
TPeMa, HaTKPUBEHOT AEKOPATVBHOM aPKaAOM JIGXKHUX /Y-
KOBA W LIEeHTPaNHO NOCTaB/beHe KyxuHbe - oLjaknvje, ofa-
Kfle ce NpuCTyna y AiHeBHM bopaBak v Ase cnasahe cobe.
LleHTpanHoM NpoCcTopnjoM AOMMHMPA OPUTMHANHO OT-
BOPEHO KaMeHO ormbuLiTe 13 1900. roarHe, noCcTaB/beHo
y CKNony 3uaa npema gHeBHom 6opasky. Ocum npunpe-
Me 00pOKa, NoXumLWTE je 00aB/bano GyHKUMjY 3arpeBarba
KyXuHbe 1 IHeBHOT 6OpaBKa, 10K Cy cnaBahe cobe 3arpe-
BaHe VHAMPEKTHWUM nyTem. Y OBjeKTy je HakHagHO WH-
CTaNMPaH anTepHaTVBHK CUCTEM rpejatba y Buay nehn
- LUNOpPETa Ha YBPCTO roprBO NyTeM Kora ce objekaT f0-
rpeBa. Y cknagy ca rpagute/bCkoM Mpakcom TOr Bpeme-
Ha, objekarT je U3BeaeH 6e3 CaHMTapPHKX NpoCcTopKja.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia

The minimalist compact form of the house also af-
fects the interior organization of the rooms, grouped
around the traditional enclosed entrance portico, cano-
pied with decorative mock arches, and the centrally po-
sitioned hearth kitchen with access to the living room
and two bedrooms. The central room is dominated by
the original open stone hearth dating from 1900, in-
stalled in the wall to the living room. Besides for cooking,
the hearth was used for heating the kitchen and the liv-
ing room, while the bedrooms were heated indirectly. An
alternative heating system has been added later, in the
form of a range cooker burning solid fuel for additional
heating. As was the building practice of the period, the
building has no sanitary facilities.
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U ENEMEHTU TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
TR CNOBAWLRN 31 EXTERNAL WALLS
140 0.96 60HAPYK Ca MCryHOM off YaTme 20 cm wattle - and - daub wall 20 cm
!
TR MPETPALHN 3MAOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
{ 0.88 B6OHAPYK Ca MCnyHOM of Yatme 20 cm wattle - and - daub wall 20 cm

MPEFPALIHN 30BN namehy ctamb. jeanHumua

PARTITION WALLS between units

Nno4 HATIY
oneka 6.5 cm, WbyHak 10 cm,
HabwvjeHa 3emsba 15 cm

GROUND FLOOR
brick 6.5 cm, gravel 10 cm, rammed earth 15 cm

o —

TABAHVUA npema HerpejaHom TaBaHy
HabvjeHa 3emrba 10 cm, pBeHe neTse 4 cm,
Basdyx 4 cm, TplyaHy Mantep 5 cm

FLOOR CONSTRUCTION to unheated attic
rammed earth 10 cm, timber batten 4 cm,
air gap 4 cm, straw - plaster ceiling 5 cm

TABAHNUA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

KPOB

ROOF

4.00

MPO30PK
APBEHV, JeAHOCTPYKM Ca jJeIHOCTPYKNM CTaKIOM

WINDOWS
wooden, single framed with single glass

CUCTEM TPEJAHBA
neh Ha apBa, 60 M? rpejaHor NpocTopa
5m? npseta / rop.

HEATING SYSTEM
wood stove, 60 m? of heated area,
5m?of wood/y

MPUTMPEMA TOTTE BOAE

HOT WATER SYSTEM

Objekar je rpaheH y 6OHAPYUYHOM CUCTEMY Ca UCMY-
HOM 31A0Ba of YaTMe YKyrnHe aebromnHe 20 cm. 3noBu
Cy 060OCTpaHO ManTepucaHu 6AaTHUM ManTepoMm ca f1o-
[ATKOM M/1eBe a NoToM KpeueHu. CneunduyHoCT cucte-
Ma NPeAcTas/ba 1 TaBaHMUa NpemMa NOTKPOBHOM NPOCTO-
Py, peanm3oBaHa Kao ApBeHa KOHCTPYKLMja NpeKkprBeHa
cnojem HabujeHe 3emrbe y GyHKLUMj TEPMUUKOT 1301aTO-
pa. YAPKOC Manoj NOBPLIMHM NPOCTOPW)a, Ha ObjeKTy ce
Hanasw BenvKy 6poj NojeinHaYHNX NMPO30PCKMX OTBOPA
y GOPMI jeAHOCTPYKMX APBEHMX MPO30Pa 3aCTaKIbeHMX
JEAHOCTPYKMM CTAKOM, LUTO Ce AMPEKTHO Ofpaxasa Ha
KBanuTeT TOMNOTHOT KOMdOpPa Y OBjeKTy.

Y cMucy eHepreTckux nepdopmaHcy, objekaT He
ncnyHaga ycnose koMdopa aedrHMCaHe CaBpeMEHNM
CTaHOapavMa. YNpKoC moTeHuwmjany 6oHAPYYHOr CUC-
TeMa U 3emsbe Kao KBaJMTETHON TOMIOTHON 13051aTopa,
npuMerseHa Aeb/blHa KOHCTPYKLUMje og camo 20 cm yTu-
ue Ha HeMoBOJbHY eHepPreTCKy CIMKY objekTa. Bennkm ko-
eduLMjeHTV Npoasa TomoTe efeMeHaTa KOHCTPYKLUMje,
Kao 1 YKyMHW TOMNOTHN rybuUmM 0bjeKTa y3pOKOBaHM TuW-
MOM 1 CTarbeM OTBOPA, CBPCTaBajy ray pef eHepreTcku
HeedburKacHUx objeKara.

Ca ppyre cTpaHe, CTPyKTypa TepMUYKOr OMOTaua
npyxa senvke moryhHocTr 3a yHanpeherbe eHepreT-
CKMX CBOjCTaBa 0b6jeKTa, Kpo3 AoAaBake TepMon3onaLmn-
OHOT CJ10ja M 3aMeHy NPO30pa M BPaTa. YNPKOC YnbeHN-
UM Aa 61 TakBa MHTEPBEHUM}A Y NOTNYHOCTM NPOMEHWA
ECTETCKM KapaKTep 1 ayTeHTUYHOCT apXMTEKTOHCKOT 13-
pasa, y3 penaTueBHO orpaHnyeH 0bum rpaheBnHCKUX ak-
TVBHOCTM MOryhe je y BenvKoj Mepu JoNprHeT! NoO0sb-
Wwarby ycnosa Kompopa yHyTap objekTa.
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The house was built in post and petrail technique
with wattle and daub fill of the walls 20 cm thick. The
walls were rendered on both sides with mortar of mud
mixed with straw and then whitewashed. Another par-
ticularity of the system is the floor toward the attic, real-
ized as a wooden deck covered with a layer of pressed
earth, which serves as thermal insulation. Despite the
small floor area of the rooms, the house has a substan-
tial number of unconnected window openings as single
wooden single - pane sashes, which directly affects the
quality of the thermal comfort in the house.

Considering energy performance, the house does
not meet comfort conditions defined by contempo-
rary standards. Regardless of the potential offered by the
building system and earth as good quality thermal in-
sulation, the applied thickness of mere 20 cm impacts
the unfavorable energy performance of the house. High
heat transfer coefficients in the construction elements as
well as total heat losses caused by the type and condi-
tion of the openings classify the house in the category of
poor energy efficiency.

On the other hand, the structure of the thermal en-
velope provides a great opportunity for improving the
energy characteristics of the house by adding a ther-
mal layer and replacing the external openings. Although
such interventions would completely alter the aesthet-
ic character and authenticity of the architectural expres-
sion, a relatively constrained scope of building activities
could greatly contribute to the improvement of comfort
within the house.
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Benuka lNnaHa, NogyHaBCcKn okpyr

JenHonopoanyHy cnoboaHoctojehr nprsemnn obje-
KaT, Ca AeMMUYHO pa3yHeHoM MpaBOyraoHOM OCHOBOM.
lpaheH y nepvioay nocne [lpyror cBeTCKOr paTa, NpeacTa-
Bfba Haj3acTyr/beHwjy rpynaumjy objekata rpaheHux y ce-
OCKVM HacesbMMa pervioHa. PeanwvizoBaH je y Tpaauumo-
Ha/THOM MaCMBHOM CUCTEMY Ca 3MAOBMMA Of MyHe OneKe.
CneumduuHy Be3y npema rpaautesbckom Hacnehy npep-
CTaB/ba TaBaHMLa Npema KPOBHO] KOHCTPYKLMjW, peani-
30BaHa Kao [ApBEHa KOHCTPYKLWMja WCMyHeHa 3eM/bOM.
ObjekaT Hema MOAPYMCKY €Taxy, a TaBaHCKUA MPOCTOp
Ce He KopucTK 3a bopaak. CIOXKeHN KOCU KPOB 0bjeKTa
je u3BefdeH y Harnby of 25 CTeneHn ca MUHEHVM KPOB-
HUM NokpurBadem. ObjeKaT je NOCTaB/beH Y NPEeAy 30HY
napuene 6nvxe perynauujy, dopmrpajyhn ca cyceaHnm
00jeKTIMa KapaKTepUCTYaH YUHI GPOHT.
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Velika Plana, Podunavlje District

A free - standing single - family ground floor house
with a relatively complex rectangular floor plan. It was
built after World War Il and represents the most common
house type built in rural settlements in the region. It was
realized in a traditional massive wall system with walls of
solid brick. A specific link with the heritage in construc-
tion is the floor to the roof structure, done as a wooden
structure with earth infill. The building has no basement
and the attic is not used for living. A complex roof slopes
at 25 degrees and has clay cladding. With its longer axis
oriented perpendicular to the street, the house is posi-
tioned in the front zone of the lot, closer to the street,
forming a characteristic street front with the neighbor-
ing houses.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

OcHoBa npvizemrba
Groundfloor

[1] Tpem, [2] npeacobsbe, [3] xomHwK, [4] kynatuno, [5] Kyxutba, [6] AHEBHa coBa, [7] cnasaha coba, [8] ocTasa
[1] porch, [2] lobby, [3] corridor, [4] bathroom, [5] kitchen, [6] living, [7] bedroom, [8] storage

ObjeKTy Ce MpuUCTynay HUBOY TepeHa NPeKo HaTKpK-
BEHOr Tpema Kao TPaAWUMOHANHOT enemMeHTa cTambeHe
apxuTeKType Tor nepuopa. Llema npoctopuja opraHnzo-
BaHa je OKO LeHTPanHO NMOCTaB/bEHOr XOAHMKa 13 Kora
Ce MpucTyna y nNpocTopuje AHEBHOr HopasKa, HONHY
30HY W CaHWTapHY MPOCTOpujy (HakHaAHWUM VHTEpBEH-
Umjama objekTy je fofata nomohHa NPOCTopuja ca Hesa-
BMCHIM YNa3oMm v3 ABOpUWTa). [O3MUMOHNpParbem ynasa
ca boyHe CTpaHe yBydeHOr fjena objekTa, NOCTUIHyTa je
HELUTO MHTVMHMja aTMOCdepa ynasza 1 NpujemMHor fena u
MCTOBPEMEHO HarfalleHa opujeHTalja objeKTa Ka He-
roBoj okyhHuuw. [IHeBHe npoctopuje Kyxmnkee 1 6opas-
Ka OKpeHyTe Cy Ka ynu1uu, 10K je cnaBaha coba noByyeHa
y oybuHy mMupHKMje 30He napuene. Y objekTy ce 3arpe-
Bajy Camo NPOCTOpHMje iHEBHE 30HE NyTem KOMOUHOBaHe
nehu - wnopeTa Ha YBPCTO ropuBo.

The house is accessed from the ground level over a
canopied portico, a traditional element of residential ar-
chitecture of the period. A simple room pattern is orga-
nized around the central hall which opens to the living
room, the nightzone, and the sanitary facility (subsequent
interventions added a utility room with independent ac-
cess from the yard). By positioning the entrance laterally
on the retracted part of the building, somewhat more
intimate atmosphere is achieved in the entrance and re-
ception zone, at the same time emphasizing the orienta-
tion of the house toward its lot. The day zone — the kitch-
en and the living room are oriented toward the street,
while the bedroom recesses to the depth of the more
peaceful zone of the lot. Only the day zone rooms are
heated by a range cooker / stove burning solid fuel.
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u ENEMEHTV TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
0.98 31 of oneke 38 cm, 060CTpaHO ManTepucaH brick wall 38 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
2.11 31 of oneke 12 cm, 060CTpaHo ManTepucaH brick wall 12 cm, plastered both sides
MPETPALAHV 3MOOBM n3mebhy ctamb. jeanHmua PARTITION WALLS between units
MNOA HATIY GROUND FLOOR
0.74 6poacky nof 2 cm, noanaTocHuLe 5/8 cm, wood decking 2 cm, air gap / batten 5/8 cm,
6eToHcKka nnoyva 10 cm, wrbyHak 10 cm concrete 10 cm, gravel 10 cm
: TABAHMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated roof
1 064 HabnjeHa 3emrba 10 cm, ApBeHe netee 4 cm, rammed earth 10 cm, timber batten 4 cm,
' Basdyx 4 cm, TpLiYaHu Mantep 5 cm air gap 4 cm, straw - plaster ceiling 5 cm
TABAHNLUA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30PU WINDOWS
3.50 APBEHM, IBOCTPYKM Ca jeAHOCTPYKMM CTakMMa wooden, double framed with single glass

CMCTEM TPEJAFA
neh, 26 m? rpejaHor NpocTopa
4Tyrma/rog, 3m® gpseta/ roa.

HEATING SYSTEM
stove, 26 m? of heated area
4T of coal /y,3 m? of wood / y

MPUMPEMA TOTTE BOLE
enekTpuuHu 6ojnep

HOT WATER SYSTEM
electric boiler
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Ocvm NOBOJbHE OpraHM3auvje OCHOBE 1 OPUjeHTa-
Lmje AHeBHe 30He Ka jy>KHOj CTpaHW, objekaT ca eHepreT-
CKOr CTaHOBMWTa HEe 33J0BOSbaBa CaBPEMEHE 3axTeBe,
6ynyhun na je peanvsoBaH y NOTNyHOCTM 6e3 Tepmmy-
Ke 3awTnTe. VicToBpemeHo, HefocTaTak CMCTEMCKOT pe-
Wwerba rpejarba CBUX NpoCcToprja AOAATHO AOMPUHOCK
YKYMHOJ HEraTMBHOj CIVLUM TOMNOTHOT KOMdOpa YHYTap
objekTa. Telllka MacMBHa KOHCTPYKLMja CNosballbnx 3u-
[I0Ba, U3BefeHNX Of OreKe ca Marbyim bpojem dacagHmx
oTBOPA (BENMKM aKOMYNALMOHI KanaumTeT), Kao 1 CBe-
[ieHa, KOMMNaKTHa, GopMa ca He3HaTHVM yTuLajem Tep-
MWYKNX MOCTOBA U NIMHUJCKUX rybMTaka Ha oMoTady Ao-
Hekne NobosbliaBajy YKynHe nepdopmaHce objekTa.

Ca acnekTa eHepreTcke CaHaumje, objekar ce Moxe
KapakTepmcaTu Kao BeOMa NorofaH 3a yHanpeheroe, Oy-
ayhv fa npuMerseHa KOHCTPYKLUMja TEpMMUYKOT OMOTaua
VI FEroBa 3aBplUHa 0bpasa omoryhasajy nako v jeHoc-
TaBHO [J0AaBarbe HEOMXOMHWX COjeBa, 6e3 BENMKMX yra-
rarba 1 M3MEHe KapakTepa OCHOBHOT apXMTEKTOHCKOT
13pasa objekTa.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

Apart from its favorable floor plan organization and
the southward day zone orientation, the building does
not meet the contemporary energy requirements since
it has no thermal protection. Moreover, the lack of a sys-
tematic solution for heating all rooms adds to the overall
negative impression about thermal comfort in the house.
A heavy massive structure of the external walls and the
minimalist compact form with few thermal bridges and
linear losses on the envelope somewhat improve the
overall performance of the house.

Considering energy refurbishment, the house can
be categorized as quite suitable since the applied con-
struction of the thermal envelope and its final rendering
enable easy and simple addition of the required layers,
without substantial investment or alterations to the char-
acter of the original architectonic expression.
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Benwuka lNnaHa, lNogyHaBcKku oKpyr

JegHonopoanuHu cnobogHocTojehn objekat cnpat-
HocTu Mo+M+14M1K, ca NpUOAMKHO KBaApPaTHOM OCHO-
BOM. PenpeseHTyje rpynauvjy nopoanuHmx objekata
rpabeHrx 70ux rognHa NPBEHCTBEHO Y YPOaHM30BaHUM
rpafackvm LienvHama. OBakas T1n objekaTa 3a[p»Kao ce o
[laHac Kao KNacuyaH jeaHoONoPOAVYHY objeKaT rpaheH v
MakbVIM FPaACKMM LeNMHAMA, anvi U Pa3BUjeHNM CEOCKMM
HacerbMMa y pernoHy. PeannsosaH je y yHanpeheHom
MaCMBHOM 31AaHOM CUCTeMy, ca Hocehvm 3uaoBMMa Of
oneKkapckmx 6nokoBa. M3rpaheH je Ha paBHOM TepeHy ca
OLVTHYTVM MpKU3em/bem y OAHOCY Ha ynnuy. [ogpymcka
eTa)ka Ce Hanasu UCMogA Aena objekta U KOPUCTL Ce Kao
nomohHK npocTop. MOTKPOBHM NPOCTOP Ce KOPUCTA 3a
6opaBak, a ABOBOAHM KPOB je MOKPUBEH LIDEMOM.

<50%

Velika Plana, Podunavlje District

A free-standing single - family house, floor structure
B+GF+1+L, with a nearly square floor plan. It represents
a type of family houses built mainly in urbanized town
zones in the 1970s. This house type has remained a clas-
sic single - family building built in smaller urban com-
munities or developed villages in the region. It was re-
alized in a massive wall structure system, with bearing
walls of clay blocks. The house was built on flat terrain
with the ground floor elevated relative to the street lev-
el. The basement is positioned under a segment of the
building and is used as utility area. The attic is used for
living. A simple sloping gabled roof is clad in clay tiles.

OcHoBa npvizemrba
Groundfloor

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

®

OcHoBa cnpata
First floor

[1] npeacobsbe, [2] kynaTtnno, [3] Kyxukba ca Tpnesapwjom, [4] aHesHa coba, [5] cnasaha coba

[1] Lobby, [2] Bathroom, [3] Kitchen & Dining, [4] Living, [5] Bedroom

MocTaB/mbeH Ha ynnuHWM GPOHT, objekaT je AHEeBHVM
npocTopMjaMa Mpvi3emiba OpWjeHTMCaH Npema Ynuuu,
[OK je a3 NoCTaB/beH ca bouHe CTpaHe. Hanuk Tpaamnum-
OHaNHOM Tpemy, ynas je NocTaBsbeH y 6OUHOM YBYUYEHOM
aeny, a o aTMocdepcKmx yTuuaja 3awTuheH je Tepacom
cnparta. PaumoHanHa opraHmsamja OCHOBE 3aCHOBaHa je
Ha LileHTpanHoM npeacobrby opakne ce ocTapyje Besa
Ca OCTanvm NpoCTopMjama NPU3EMSba, Kao 1 Ca FopHsKM
eTakama NpeKo LieHTpanHor cTeneHnwTa. JIHeBHa 30Ha
Kyxutbe, Tpnesapuje 1 HopaBka OKpPeHyTa je Ka ynuuu,
[OK je cnaBaha coba oKpeHyTa Ka MYPHWjOj 30HM NapLie-
ne. Ha ropt1m eTakama opraHr13oBaH je HohHKM 610K ca
HEKONMKO coba 1 CaHUTapHUM NpocTopujama. CCTeMom
LIeHTPaHOT rpejatba CTaIHO Ce 3arpeBa caMo NMprseMHm
Aeo kyhe, oK Ce ocTane NPOCTopuje Ha ropH UM eTaxa-
Ma 3arpeBajy y cknafy ca norpebama.

Positioned on the street front, the building has the
ground floor day zone oriented toward the street, with
the entrance on the side. Resembling the traditional por-
tico, the entrance is in the lateral recess, protected from
the weather by the terrace upstairs. The rational organi-
zation of the floor plan is based on the central hall which
provides connection to the other rooms both down-
stairs and upstairs via the central stairway. The day zone
of the kitchen, the dining room and the living room is
turned to the front, while the bedroom is turned to the
more peaceful zone of the lot. Upstairs, there is the night
zone with a few rooms and sanitary facilities. The house
is equipped with an individual gas central heating sys-
tem. During the heating season, only downstairs area is
continually heated, while the rooms upstairs are heated
when necessary.

N
e}
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
1.73 3un of rvTep 6noka 19 cm, obocTpaHo clay block wall 19 cm, plastered both sides
ManTepucaH
g MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
2.11 31 of oneke 12 cm, 060CTpaHo ManTepurcaH brick wall 12 cm, plastered both sides

MPEFPALIHN 30BN n3mehy ctamb. jeanHumua

PARTITION WALLS between units

NOA HATIY

GROUND FLOOR

TABAHWMLUA npema HerpejaHom TaBaHy
nonynpedabprikosaHa TM-3 TaBaHuua 20 cm,
mMantep 2 cm

FLOOR CONSTRUCTION to unheated attic
semi fabricated TM-3 hollow clay block floor 20 cm,
plaster 2 cm

TABAHNLA npema HerpejaHom noapymy
napkeT 2.2 cm, LleMeHTHa Kollyrbua 3 cm,
nonynpedabprikosaHa TM-3 taBaHuua 20 cm,
mantep 2 cm

FLOOR CONSTRUCTION to unheated basement
parquet 2.2 cm, screed 3 cm, semifabricated TM 3
hollow clay block floor 20 cm, plaster 2 cm

KPOB

Upen 2 cm, NoAyHe 1 NonpeyHe ApBeHe neTee
3/5 cm, nonynpedabprikoBaHa

TM-3 TaBaHuua 20 cm, manTtep 2 cm

ROOF

clay roof tile 2 cm, timber batten 3/5 cm, semifabri-
cated TM-3 hollow clay block floor 20 cm,

plaster 2 cm

3.50

MPO30PU
APBEeHW, IBOCTPYKM Ca CMOjeHNM KpUMMa Ca
JeAHOCTPYKNM CTaKOM, M1ACTUYHE poneTHe

WINDOWS
wooden, connected double framed with single
glass, plastic roller blinds

i

H

CCTEM TPEJAFA
LIeHTPasIHO rpejarbe Ha rac,
96 m? rpejaHor npocTopa, 1 200 €/roa.

HEATING SYSTEM
individual heating system using gas,
96 m?of heated area, 1 200 €/yr

MPUMNPEMA TOTMJE BOJE
eneKTpUYHM bojnep

HOT WATER SYSTEM
electric boiler

Ca eHepreTCcKor CTaHOBWLLUTa ObjeKaT He 3a10BOSbaBa
caBpemeHe 3axTeBe, bynyhu fia je peann3osaH y notny-
HOCTM 6e3 TepMmnUKe 3aliTuTe enemeHata KOHCTpyKUuje
omoTava. OTBOPYM Ha dacaam Cy 3aTBOPEHM Ca ABOCTPY-
KM NPO30pK1Ma Ca CrojeHnM KpUvMa Koja Cy 3acTak/be-
Ha jefHOCTPYKIMM CTaknvma. OBakas TN OTBOPa cMaTtpa
ce npeTeyoM CaBpemeHMX Mnpo3opa Ca M30NnaLnMoHUM
CTakNMMa U, Mako NpeBasrheH, MoXe Ce KapaKTepurcTa-
T Kao 3HaTHO MOBOJBHUjW Of KNACUYHUX JeAHOCTPYKIMX
npo3opa.

Y cMUCy eHepreTcKe caHauuje objekaT ce MOXKe OKa-
pakTepucaTi Kao norofaH 3a yHanpeberbe, byayhn fa
npuYMerbeHa KOHCTPYKLMja TePMUYKOT OMOTava U tbe-
roBa 3aBpliHa obpafa omoryhasajy naky 1 jeHOCTaBHY
M3MEHY 1 [OfaBarbe HeOMnxo4HWX cnojesa. [NpeameTHe
NHTEPBEHLMjE Ce MOTY M3BECTW Ca OrPaHUYEHNM NHBEC-
TULUMOHMM ynarakbima v 6e3 n3MeHe Kapaktepa OCHO-
BHOI apXUTEKTOHCKOT m3pa3a. Ca fpyre cTpaHe, ynpKkoc
CBefleHOj U KOMMAKTHOj GOpMH, Ha 0BjeKTy ce nojasrbyje
BENWKM 6POj TOMIOTHUX MOCTOBA Kao MOTEHUMjaNHUX
MeCTa IMHWJCKMX rybrTaKa LUTO M3MCKYje NOCEOHY NaXby
y Ciyyajy nnaHupaHnx pagosa.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

With respect to energy considerations, the house
does not meet the contemporary requirments since
it has no thermal protection to the construction ele-
ments on the envelope. The windows are connected
double framed, with single glass. Such a window type
is considered as a precursor of modern thermally insu-
lated window and although it is outdated, it can be con-
sidered much more efficient than the classic single sash
window.

Regarding energy refurbishment, the house can be
described as suitable for improvement since the applied
construction of the thermal envelope and its final ren-
dering enable easy and simple modification and addi-
tion of necessary layers. The interventions can be car-
ried out with limited investments and without altering
the original architectonic expression. On the other hand,
despite the minimalist compact form, there are quite a
few thermal bridges as potential linear loss points, which
would require special attention in case of potential
intervention.
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E2
E2

‘hynpwja, [TlomopaBcku oKpyr

JegHonopoanuHy  objekaT cnpatHocTh  [o+M1+1.
lpaheH noueTkom 80-Mx rofMHa Kao LeHTpanHn objekat
Y OKBUMPY HM3a CIMYHKX 3rpaja, ca NPaBUIHOM KOMMaKT-
HOM MPaBOYyraoHOM OCHOBOM. [MpeAcTaBHUK je cnabo
3aCTyrybeHe rpynauvje H1U30Ba 3rpaga, koju cy 70-ux u
80-vx rogrHa rpaheHn NpBEHCTBEHO Y YPOaHM30BaAHVIM
rPafcKMM LienvHama. Pean3oBaH je y TpaanuyoHanHoM
MaCVBHOM CKCTeMy Ca 3MAOBMMa of MyHe oneke. V13-
rpabeH Ha paBHOM TepeHy, 0bjeKaT MMma Npu3emrbe oau-
FHYTO Of ynvue 1 AeNMMNYHO YKOMaHy NOAPYMCKY eTa-
xy. [NoBnauerem objekTa y ayorHy napuene, omoryheHo
je dopmmparbe NpeabatiTe v NPUCTYNHe 30He. Moapym-
CKa eTaka Ce KOPWCTM Kao raparka a TaBaH ce He KopucTn
3a 6bopaBak. [IBOBOAHM KPOB, Manor Harnba, MoKpwBeH je

s | DETTOM.
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Cuprija, Pomoravlje District

A single - family house with floor structure B+GF+1.
It was built at the beginning of the 1980s as a central
house in a row of similar buildings, with a regular com-
pact rectangular floor plan. It is representative of a rare
type of row houses, which were built mainly in urban city
zones in the 1970s and 1980s. It was realized in the tra-
ditional massive wall structure system with bearing walls
of solid brick. Built on a flat terrain, the house has an el-
evated ground floor relative to the street level and a par-
tially dug basement. Setting the house into the depth of
the lot, it was possible to form the front garden and the
access area. The basement is used as a garage and utility
room, while the attic is not used for living. A simple, gen-
tly sloping gabled roof is clad in clay tiles.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

OcHoBa npur3emsba

Ground floor

OcHoBa cnpata
First floor

[1] npeacobsbe, [2] ToaneT, [3] Kyxutba [4] Tpnesapwuja, [5] AHeBHa coba [6] kynaTtuno [7] cnasaha coba
[1] Lobby, [2] Toilet, [3] Kitchen, [4] Dining, [5] Living, [6] Bathroom, [7] Bedroom

Objekar je MO3MUMOHNPAH Y CPeaNLITY HenpeKnHy-
TOr HK3a objekata, 1 CnoboaHUM bacafama je opujeHT-
CaH Npema NPWCTYMHOJ YIMUM OAHOCHO 3aAHb0j OaLLTH
napuene. Ca ABe Ayxe CTpaHe rpaHnyn ce ca CMYHUIM
cyceaHnm objekTma. HberoBa nosmumja y OKBMPY HI33,
3aje[}HO Ca HernoBO/bHOM OpUjeHTaLMjOM YnuLe, AONPU-
Hoce cnabom ocCyHuarby CnobofHMX CTpaHa objekTa.
[Mprzemrbe je y30urHyTO Of YuLe, Ca MPUCTYNOM NPeKo
OTBOPEHOr Cnosballikber cTeneHuwTa 1 Tepace. Ca ncre
CTpaHe OpraHM30BaH je 1 KONCKM NPUCTYN NOAPYMCKOM
[eny, rae Cy CMellTeHe rapaxa 1 nomohHe npoctopuje.
Ha npwvsemrby Cy opraHm3oBaHe [HEBHe MpocTopuje,
Ca IHeBHMM OOPaBKOM OKPEeHYTVM Npema r1aBHoj yiu-
LM, KaO 1 KOMyHMKalWja Ka HONHOJj 30HM MPBOr crpaTa.
Y nofapymckom fienly objekat UMa LEHTPanm3oBaHy npu-
npemy TOMNIOTHE eHepruje 3a rpejarbe, ofakse ce 3arpe-
Bajy CBe MPOCTOpVje Ha MpV3emrby 1 Cripary.

The house is centrally positioned in a continuous row
and with its free facades it is oriented to the access street
from the front and the yard from the rear end of the lot.
On its longer sides it is attached to similar neighboring
houses. Its position within the row combined with the
unfavorable orientation of the street contributes to poor
insolation of the free facades. The ground floor is raised
from the street level with access over the open exter-
nal stairway and the terrace. On the same side, there is a
car drive to the basement with the garage and the util-
ity room. Downstairs, the day zone is organized with the
living room facing the main street; besides, there is com-
munication to the night zone upstairs. In the basement,
there is the central preparation facility for heating all the
rooms both down - and upstairs.



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

u ENEMEHTV TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
€ o CMObAWBK 311 EXTERNAL WALLS
0.98 31 of oneke 38 cm, 060CTpaHO ManTepurcaH brick wall 38 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
MPEFPALHN 30BN n3mehy ctamb. jeamnumua PARTITION WALLS between units
NOA HATIY GROUND FLOOR
[ TABAHNLA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
i 0.35 Tepmousonaumja 10 cm, nonynpedabprikoaHa thermal insulation 10 cm, semifabricated TM-3
W TM-3 TaBaHnua 20 cm, manTep 2 cm hollow clay block floor 20 cm, plaster 2 cm
i TABAHWUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
—— . )
| , 1.04 napket 2.2 cm, nepnut 6eToH 5 cm, parquet 2.2 cm, light weight concrete 5 cm,
w nonynpedabpurkosaHa TM-3 TaBaHuLa 20 cm, semifabricated TM-3 hollow clay block floor 20 cm,
manTep 2 cm plaster 2 cm
KPOB ROOF
MPO30PK WINDOWS
3.00 APBEeHW, [eAHOCTPYKM Ca M30MaLMOHUM CTaKIOM, wooden, single framed with insulating glazing,

APBeHN WaNlOHW Ca CMoJballltbe CTPpaHe

exterior wooden shutters

CUCTEM TPEJAFDA
LEHTPanHo rpejakbe ca KOT/IOM Ha APBa,
90 m?rpejaHor npoctopa / 18 m? apeeTa / rof.

HEATING SYSTEM
individual central heating system using wood,
90 m?of heated area, 18 m?® of wood / y

MPUNPEMA TOMNE BOAE
eneKTpuUHM 60ojnep

HOT WATER SYSTEM
electric boiler
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Ca eHepreTCcKOr CTaHOBWLLUTa ObjeKaT He 3a10BOSbaBa
caBpemeHe 3axTeBe, bynyhu fa je peanvizoBaH 6e3 Tep-
MUUKe 3aLTunTe GacagHor omoTada. Ha objekTy cy n3Bp-
LeHa TepMrUKa Nobosbliakba HaKHaAHVM NOCTaBbakem
TepmMousonaumje npeko MehycnpaTtHe KOHCTPyKuMje
npema NOTKPOBHOM MPOCTOPY, ann je Hajsehwu aeo Tep-
MWYKOr OMOTaua 0bjeKTa, 1 flarbe, OCTao HesawTnheH.
OTBOPM Ha pacafjama Cy peanr3oBaHu Kao jeHOCTPYKM
NPO30PW 1 BPaTa W 3aCTak/beHM Cy TePMOU30NaLMOHVIM
CTaKIVMa WTO.

Y cMUCTy eHepreTcKe caHauuje objekaT ce MOXKe OKa-
paKkTepucaTh Kao norofaH 3a yHanpeberbe, byayhn fa
npVIMerbeHa KOHCTPYKLMja TePMUYKOT OMOTaua 1 Hero-
Ba 3aBplUHa 0bpasa omoryhagajy naky nsameHy 1 jeHoc-
TaBHO [J0AaBarbe HEOMXOMHWX COjeBa, 6e3 BENMKMX yra-
rarba 1 M3MEHe KapakTepa OCHOBHOM apXMTEKTOHCKOT
n3pasza. KomnaktHa dopma objekTa 1 Mana nospliMHa
CNobOAHOT TEPMUYKOT OMOTaua Koju je HEOMXOHO 3alu-
TATUTI, VAY Y TPUNOT PaUMOHaNM3aLmjv HEOMXOAHWX UH-
BeCTMUMja. VI3BeCHY HEMOBO/BLHOCT NPefCTaBsbajy Ana-
TalMOHe CnojH1LE Npema CycefiHM 00jeKTMa, Koje Hu
y CNyyajy eHepreTcke 0bHOBE OCTasnie HeTpeTpaHe WUnn
TeWkKo AOCTYMHe.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

Considering energy requirements, the house does
not comply with contemporary regulations since it was
realized without thermal protection to the facade en-
velope. There have been thermal improvements on the
house by adding insulation over the inter - floor con-
struction to the attic, but most of the thermal envelope is
still unprotected. The facade openings are single framed
windows and doors with thermal glazing.

With respect to the potential energy refurbishment,
the house can be characterized as suitable since the ap-
plied construction of the thermal envelope and its final
rendering enable easy modifications and simple addi-
tion of the necessary layers, without considerable invest-
ments or alterations to the original architectonic expres-
sion.The compact form of the building and the small area
of the free thermal envelope in need of protection are fa-
vorable for economical solutions. A certain problem area
can be found in the extension joints to the neighboring
buildings, which would remain untreated or hard to ac-
cess in case of energy refurbishment.
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‘hynpwja, [TlomopaBcku okpyr

JegHonopoanuHy - npuzeMHn  cnoboaHocTojehu
objekaT ca paszyheHom OCHOBOM Befinke NospLUnHe. [1o-
BPLWMHA 1 06MK Napuene omoryhunm cy opraHvsauujy
npocTopwuja y jefHOM HUBOY W TaKko ra V3ABOJUN U3 Ka-
Teropuje TUNUYHUX jeAHOMOPOANYHNX CTaMbeHNX Obje-
KaTa y pervioHy. Peanv3oBaH je y MaCMBHOM CuCTeMy, ca
310BMMA Off WYM/bUX ONeKapCKMx 61okoBa. [NocTassbeH
je Ha paBHOM TepeHy ca npuremsbem H61aro OAUrHYTM
of TepeHa. [loBnauersem of ynue y CpeamnHy napue-
ne, omoryheHo je dopmuparse npegbdalite U NPUCTYM-
He 30He. OpujeHTauuja fy>Ke oce objekTa y NpaBLly NCTOK
- 3anag pesynTupana je NoBoSbHOM OPUWjeHTaLUMjOM MpoC-
TopWja AHEBHe 30He. ObjekaT Hema MOAPYMCKY eTaxy a
MOTKPOBHWM MNPOCTOP Ce He KOpUCTH 3a bopasak. Croxe-
HW KOCW KPOB je 13BefleH Kao KOHCTpYKLUMja 6naror Haru-

—m03 /| TOKPVIBEH j& BETOHCKMM Lperom.
136

[ |

oo
O

<50%

Iy

Cuprija, Pomoravlje District

A detached single - family ground floor house with
a complex floor plan of great area. The shape and the
area of the lot enabled single - floor organization of the
rooms, somewhat setting it apart from the category of
typical single - family residences in the region. It was re-
alized in the massive wall structure system with walls of
hollow clay blocks. It is positioned on flat terrain with the
ground floor slightly elevated. Retracting the house from
the street to the center of the parcel enabled the forma-
tion of the front garden and the access area. The east-
west direction of the longer axis resulted in favorable ori-
entation of the rooms in the day zone. The building has
no basement and the attic is not used for living. A com-
plex pitched roof has a gentle slope and is clad with con-
crete roof tiles.

OcHoBa npvizemrba
Ground floor

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

[1] xoaHuK, [2] aHeBHa coba, [3] Tpnesapwja, [4] Kyxutsa, [5] Toaner, [6] kynaTtuno, [7] octasa, [8] cnaBaha coba, [9] rapaa
[1] Corridor, [2] Living, [3] Dining, [4] Kitchen, [5] Toilet, [6] Bathroom, [7] Storage, [8] Bedroom, [9] Garage

3py>keHa ocHOBa 06jeKTa, Kao v BeNVKM 6poj Npoc-
TOpWja CMELLTEHNX Y jeAHOM HI1BOY, YCIIOBUAN Cy HELUTO
HenoBOJSbHMjy OpraHM3aLmjy ocHoBe. Hannk Tpaanumo-
HafHOj KoHUeNUMju Tpema, yna3 y objekar je NocTaB/beH
y 60UYHOM yBYUeHOM Aeny Kyhe, a of aTMOCPEPCKMX yTn-
Laja 3awTrheH je KPOBHUM MpenycToMm. Npeko ayraykor
LieHTPpaHOT XOHWKa pPeaHo ce NPUCTyna CBYM MPOCTO-
pujama npursemsba. [Tpoctopuje AHEBHE 30HE OpUjeHTW-
CaHe Cy Ka ynuuu, Aok je cnasahu 610K NOBYYeH Yy MUp-
HWjy 30HYy napuene. ObjekaT noceayje v AyooKM Tpem
ncnpes OHEBHMX NPOCTOPKja, LWTO Ce Ca acnekTa eHep-
retcke edrKacHOCTV ¥ OCTBapWBarba BMCOKON HMBOA
TOM/IOTHOI U CBETJIOCHOI KOMpopa MoKe Mpeno3HaTy
Kao npefHocT. CUCTEMOM LieHTPanHOr rpejakba 3arpe-
Bajy ce CBe npocTopuje HamerseHe BopaBKy y3 npume-
Hy eHepreTcku edurKacHOr cmctema MOAHOr rpejatba
npocTopuja.

The elongated floor plan as well as a considerable
number of rooms on one level caused a somewhat less
favorable organization. Resembling the traditional con-
cept of the portico, the entrance to the house is posi-
tioned laterally on the retracted segment of the house
and is protected from the weather by an overhang. A
long central hallway yields consecutive access to all
rooms on the ground floor. The day zone rooms are ori-
ented toward the street while the night zone recesses
into a more peaceful zone of the lot. There is also a deep
porch in front of the day rooms, which can be recog-
nized as an advantage considering energy efficiency and
attaining high thermal and insolation comfort. A central
heating system heats all the residential areas utilizing an
energy efficient floor heating system.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K
CMObAWBK 311 EXTERNAL WALLS

0.26 TaHKOCNOjHM ManTep 1 cm, plaster 1 cm, insulation 5cm, clay block wall 19¢m,
Tepmouzonaumja 5 cm, rutep 650K 19 cm, insulation 8cm, plaster 1 cm
Tepmom3sonauyja 8 cm, TaHKOCIOjHM ManTep 1 cm

i B MPEPALHW 3MNOOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
1.53 3un of ruTep 6noka 19 cm, obocTpaHo clay block wall 19 cm, plastered both sides

ManTepuncaH

MPEFPALIHN 30BN n3mehy ctamb. jeamHmua

PARTITION WALLS between units

0.40

nog HA Ty

napkeT 2.2 cm, LleMeHTHa Kolyrbuua 5 cm
Ca NoAHWM rpejarbem, Tepmomrsonauumja 5 cm,
BUTYMEeHCKa X1apoKr3onaLmja,

6eToHCKa nnova 15 cm, WwbyHak 10 cm

GROUND FLOOR

parquet 2.2 cm, screed 5 cm (with heating system),
thermal insulation 5 cm, bituminous insulation,
concrete 15 cm, gravel 10 cm

TABAHNLA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

i . 2.70 Tepmousonauuja 5 cm, nonynpedabpurxkoBaHa thermal insulation 5 cm, semifabricated TM-3
w TM-3 TaBaHnua 20 cm, manTep 2 cm hollow clay block floor 20 cm, plaster 2 cm
TABAHWUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30PK WINDOWS
2.50 MBLI, jeAHOCTPYKM Ca M30MaLMOHNM CTaKIOM PVC, single framed with insulating glazing

CCTEM TPEJAFA
LIeHTPaHO rpejakbe Ha rac,
105 m? rpejaHor npocTopa, 2 200 €/rop.

HEATING SYSTEM
individual central heating system using gas,
105 m? of heated area, 2 200 €/yr

MPUMPEMA TOMJE BOLE
enexkTpnuHu bojnep

HOT WATER SYSTEM
electric boiler
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Ca eHepreTcKor CTaHOBWLWTA ObjeKaT 3ad0BOSbaBa
caBpemeHe 3axTeBe, Oyayhvi fa je peann3oBaH ca OCHOB-
HOM TEPMUYKOM 3aLUTUTOM CBUX enleMeHaTa TEPMUYKOr
omoTava (5-8 cm). Mpo3opw 1 BpaTa Cy peanr3oBaHn Kao
JeAHOCTPYKM, jeAHOAENHM U BUWEAENHW. 3aCTak/bEHN CY
TEPMOW30MALMOHNM CTaKIIOM U UCNYyH-aBajy CaBpeMeHe
CTaHpapae. Ha ob6jekTy cy, y NpeTxoaHOM nepuoay u3-
Be/leHV PafloBUM Ha MOCTaBsbakby [ofaTHOr croja (5 cm)
TEPMOM30aLMOHOr MaTepujana ca yHyTpawHe CTpaHe
dacanHmx 3140Ba, WTO Ce Ca acrneKkTa eHepreTcke edu-
KaCHOCTM MOXe [1BOjaKO KOMeHTapwmcath. AnpeKkTHa Ko-
PWCT OBOI MOCTYyMKa orfefa ce y nobosblaHOM HUBOY
TOMOTHOT KOMPOPa NPOCTOPWja, JOK Ce Heros HeAoCTa-
TaK Be3yje 33 TeXHONOLIKY HEeMCNPABHOCT MPUMEHEHMX
Mepa. YnrbeHnUa je aa Cy AodaBarbeM TepMor30iaLmo-
HOT Cnoja CTMPOMNOPa Ca yHyTpalWre cTpaHe dacagHnx
31[10Ba IMPEKTHO CMakbeHe akymysaTuBHe CoCOBHOCTM
3npaHe KOHCTpyKUnje.

Y cMucIy [ofaTHe eHepreTcke caHauwje, objekar ce
MOXe OKapaKTeprcaTV Kao MOorofaH 3a yHanpeherbe,
6ynyhn pa npumMerbeHa KOHCTPYKUMja TEPMUYKOT OMO-
Taua M Herosa 3aBplHa obpaga omoryhasajy naky u
jeAHOCTaBHY 3aMeHy W AofdaBarbe 3alTUTHWUX CojeBa.
HepocTaTak ce ornepay noTpebHOM BeIMKOM 0b1My pa-
[0Ba Ha yHanpehery KOjU Cy BE3aHW 33 HEOMXOAHOCT
yKnatbarba CTape dacafe M TepMOM30MaLMOHOr MaTe-
pwjana 13 yHyTpawHOCTV 00jeKTa, a MOTOM NOCTaB/bakbe
HOBVIX ClojeBa. Takohe, Ha 00jeKTy ce MojaBsbyje BENVKM
6p0j TOMNOTHMX MOCTOBA Kao MOTEHLMjaNHNX MECTa Jin-
HUJCKMX TyOUTaKa WTO M3UCKyje MOCeOHY Maxkkby Y CIly-
Yajy nnaHmpaHunx pagosa.

PervioH 4, MictouHa Cpbuja  Region 4, East Serbia -

Considering energy point of view, the house satisfies
the contemporary requirements as it was realized with
basic thermal protection (5-8cm) of all elements of the
thermal envelope. The openings are single framed, one
- or multi - sash windows and doors with thermal glaz-
ing compliant with contemporary standards. The house
has undergone an intervention of adding a 5 cm thermal
insulation layer on the inside of the facade walls, which
has both advantages and downsides considering ener-
gy efficiency. On the one hand, direct benefit of the pro-
cedure is that thermal comfort of the rooms has been
improved, while the disadvantage is related to techno-
logical failure of the intervention. Namely, the addition
of a thermal insulation layer (Styrofoam) on the inside of
the facade walls has resulted in a reduced accumulative
properties of the construction.

Considering additional energy refurbishment, the
house can be described as suitable for improvement
since the applied construction of the thermal envelope
and its final rendering enable easy and simple replace-
ment and the addition of protective layers. A disadvan-
tage is seen as a large scope of work to be undertaken in
order to remove and replace the old facade and thermal
insulation from the inside of the house. Besides, there are
a great number of thermal bridges as potential points of
linear energy losses, which should be taken into consid-
eration in case of any improvement activity.



5 BojBoauHa
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PernoH 5 - BojsogunHa

1. OCHOBHM MOAALM O PETUOHY

BojsoanHa je ceBepHu aeo Teputopuje Cpbuje 1 jyx-
Ha obnact MaHoHcke paBHULe. OBaj NpocTop MUMa bora-
Ty MCTOPWMJCKY NPOLLAOCT M 610 je HacTakeH jow y lNane-
OfIUTCKOM Nepwuopay.

BojsoavHy npeceuajy Tpv Benvike, NnoBHe peke: [y-
HaB, Tnca n CaBa 1 aene tbeHy TepuTopujy Ha Tpu of-
BOjeHa aena: baHaT Ha MCToKy, bauky Ha ceBepo - 3anagy
n Cpem Ha jyro - 3anaay. Persed BojsoavHe je npeTex-
HO PaBHMYapCKM Mane HaAMOPCKe BUCMHE, 13y3eB ABa
MNaHMHCKa y3BuMWeHa: Opyuwke rope Ha cesepy Cpema
1 Bplaykor bpera Ha jyro - nctoky baHata. Peka [lyHas
Ca CBOjJUM MPUTOKama NpefcTaB/ba 3HayajaH BOAHM Mo-
TeHUMjan 1 HajBaXKHMjW je BOAHW TPAHCMOPTHY KOPULoP
Koju noBe3yje cTpaTellKe Tauke EBpone.

EkoHomuja BojBoaviHe NprmMapHO je 3acHOBaHa Ha

Region 5 - Vojvodina

1. Basic information about the region

Vojvodina lies in the north of the Serbian territory
and in the south of the Pannonian Plain. Having been
settled since the Paleolithic Period, the region has rich
history.

Vojvodina is intersected by three large navigable riv-
ers: the Danube, the Tisa, and the Sava, dividing its ter-
ritory into three parts: Banat in the east, Backa in the
northwest, and Srem (Syrmia) in the southwest. Geo-
graphically, Vojvodina is a predominantly flat and low
land, except for two elevations: Fruska Gora in the north
of Srem and Vrsacki Breg in the southeast of Banat. The
Danube River with its tributaries is a significant water re-
source and the mostimportant transport corridor linking
the strategic points of Europe.

The economy of Vojvodina is primarily based on food

npov3BOAHM XpaHe, NowwTo 80% HeHe TepuTopuje YHN
006paarBo 3emmbuLTe. [opes NosbonpuBpeae, 3HauajHe
Cy VI Apyre HAYCTPMjCKe rpaHe: XeMmnjcka, rpaheBrHCKa,
MeTasnCKa, MPOM3BO[ba eNekTpUYHe eHepruje.

PernoH BojsoanHe cactoju ce of 7 OKpyra Koju cy
nofemsenrn Ha 3 oo 11 onwTuHa. HajBakHmju pernoHan-
HW UeHTap je rpag Hosum Cap (221 854 CTaHOBHMKA) KOju
je apyrvi no BenuunHn rpag y Cpbujn v agMUHUCTPaTHB-
HY, @KOHOMCKM ¥ KYNTYpHW LieHTap nokpajuHe. Bojso-
AMHa 3ay3rma noBpwuHy of 21 506 km? ca 1 916 889
(2011.) CTaHOBHMKA, LUTO UMHK 27% yKynHOr 6poja CTa-
HoBHMKa Cpbuije.

Tabena 5.1 - leorpadcku n gemorpadcku nogaum o
aHanM3npaHUM OKpy3uMa v rpafioBrMa y pervioHy
BojsoanHe

PervioH 5, BosogmnHa  Region 5, Vojvodina -

production since 80% of its territory is arable land. Be-
sides agriculture, there are other significant industries,
such as chemicals, construction, metallurgy, electric
power production, etc.

The region of Vojvodina comprises 7 districts, each
divided into 3 to 11 municipalities. The main regional
center is the City of Novi Sad (population 221 854), the
second largest city in Serbia and the administrative, eco-
nomic and cultural center of the region. Vojvodina has
the area of 21 506 km?* with 1 916 889 inhabitants (2011),
accounting for 27% of the total population of Serbia.

Table 5.1 - Geographic and demographic data of districts
and municipalities in Vojvodina

Wty

Okpy3un CeBepHo Cpenre CeBepHOo  JyxHO 3anagHo JyxHO Cpemcku
Districts baukum baHatcknm  baHaTckm  BaHaTtckum baukm Bbaukm
North Central North South West South Srem
Backa Banat Banat Banat Backa Backa
Moepuita [km?]
Area (km’] 1784 3256 2329 4245 2420 4016 3486
bpoj cTaHoBHMKa
Number of inhabitants 185552 186851 146690 291327 187581 607835 311053
lycTvHa HacesbeHoctm [cT/ kzmz]
Population density [inh / km?] 104 574 63 68.6 775 1513 89.2
YKkynaH 6poj Hacerba
Total No of settlements 45 55 50 94 37 77 109
lpajcka + ceocka Hacerba
Urban + rural settlements 3+42 4451 7+43 10+84 5432 16+61 7+102
YkynaH 6poj OnLIT1HA Y OKPYTY
Total number of municipalities 3 5 6 8 4 11 7
per district
LlenTap okpyra Cybotnuya  3perbaHuH  KnkuHaa [TaHueso Combop HosnCag  Cpewmcka
District center Subotica Zrenjanin  Kikinda Pancevo Sombor Novi Sad Mwutposuua
Sremska
Mitrovica
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[yCTVHa HacerbeHoCTH Bapmnpa of 63 4o 151.3 cTaHoB.-
HVIKa MO KBaAPaTHOM KWUIOMETPY Y 3aBMCHOCTM Of Mnoje-
LOMHAYHUX OKpyra. KoHLeHTpaumja MHAYCTPKje y3 LieHTpe
OKpyra [OMPMHOCK 3HauajHOM mnoseharby rycTuHe Ha-
CeSbeHOCTV Y OBUM [eI0BVMA. 3Ha4ajHO je HarnomeHyTu
[la CeOCKa Hacesba npeosnahyjy y OAHOCY Ha rpafcka.

BojsoavHa nMa yMepeHo KOHTUHEHTaNHy Knnmy ca
M3BECHUM CreundruHOCTMMA. KapakTepucTiaH je Be-
JIMKW PACMOH eKCTPEMHMX TemnepaTtypa: Cpefre Mak-
CUManHe Temnepatype y jyny mecely (cpefHa MeceuHa
Temnepatypa 21.4°C) u Cpeare MUHVMAaNHe Temnepa-
Type y jaHyapy (cpefrba meceyHa Temnepatypa -1.3°C).
Pexkum nafaBrHa HOCK obenexja CpeaHeeBPOrCKOT, Tj.
MOLYHABCKOI PeXMMa Ca BEVMKOM HepaBHOMepHOLWhy
pacnogene no meceunma. BeTpoBK, KapakTepucTUYHM 3a
0BO MofHe0bsbe, Cy: KolaBa, CeBepall 1 jy»Hv BeTap.

PedepeHTHe CnosbHe 31MMCKe TemnepaTtype, Kako 1x
aeduHuwe HajHoBUjM MMpaBUIHUK O eHepreTckor edu-
KacHOCTW 3rpaja, HeBeAeHe Cy 3a rMaBHe rpafoBe OKpy-
ray Tabenu 5.2.

Tabena 5.2 - PedepeHTHe crosbHe TemnepaType 3a rnaBHe
rpagose okpyra CeepHe Cpbuje

Population density varies between 63 and 151.3 in-
habitants per square kilometer, depending on the dis-
trict. The concentration of industry close to the district
seats contributes significantly to the greater population
density in these areas. It is important to note that rural
settlements prevail over urban ones.

Vojvodina has a moderate continental climate with
certain particularities. It is characterized by a wide range
of extreme temperatures: the mean maximum tempera-
ture in July (the mean monthly temperature of 21.4°C)
and the mean minimum temperature in January (the
mean monthly temperature of -1.3°C). The precipitation
rate is similar to Mid - European, i.e,, Danubian rates, with
monthly distributions fluctuating greatly. The character-
istic winds of the region are Kosava (a south - easterly
wind), northerly and southerly winds.

The external winter reference temperatures for the
district seats, as defined by the latest regulations on en-
ergy efficiency in buildings, are given in Table 5.2.

Table 5.2 - Referent external temperatures for main district
centers of North Serbia

CeepHo JyxHo 3anagHo
CeBepHoO Cpenme baHatckn baHatcku Baukun

Okpyr Bbaukm BbaHaTtckn North South West JyxHo baukn  Cpemcku

District North Backa Central Banat Banat Banat Backa South Ba¢ka  Srem
Cpemcka
MuTposuua

LleHTap okpyra  Cyb6otuua 3perbaHuH KrknHaa [NaHueBo Combop Hosun Can Sremska

District center ~ Subotica Zrenjanin Kikinda Pancevo Sombor Novi Sad Mitrovica

CnosbHa 3McKa

Temneparypa

[°C]

External tem-

perature [°C] -15 -14,8 -15.3 -12,1 -15,1 -14,8 -15

2. CTaTMCTUYKM NOoAaLM O aHanM3npaHuMm objekTrma
N OCHOBHM MOKa3aTesbl NpenMMuHapHe pervoHanHe
Tunosnoruje 3a Bojsoguny

Y pervioHy BojsoavHe cy aHanmsmpara 1 852 obje-
KTa umja je amcnep3wvja NpukaszaHa y Tabenu 5.3. MNpurikas
je M3BPLUEH, Kako Y OAHOCY Ha yKynaH 6poj aHanvsupa-
HVX objeKaTa (y KOMOHama O3HaUYeHUM O3HAKOM ¥), Tako
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2. The statistics on the analyzed buildings and basic
indicators of the preliminary regional typology for
Vojvodina

The survey in the region of Vojvodina included 1 852
buildings, the dispersion of which is shown in Table 5.3.
The overview refers to both the total number of analyzed
buildings (in the columns marked by t) and the number

1 Ha 6POj OHWX MHAVBMAYANHWX (KONOHE O3HaYeHe ca u),
KOju Cy HEMOCpeaHV npeameT oBe aHanmse. CTaTucTnyiKn
nofdaLm, 3aCHOBaHW Ha MPUHLMAVIMA MOM1ca, MoKasyjy Aa
o[l YKynHor 6poja aHanm3vpaHvx objekata y BojsoamHm
93.2% npencTaBbajy MHAMBMAYaNHN 00jeKkT, a Hajehun
1eo tbiix (84.47%) unte cnoboaHocTtojehn objektn. C 06-
31POM Ha unkbeHnUy Aa 44.8% aHann3npaHnx npruMepa
npunaga cCeoCKMM NMogpy4jrma, jacHo je 3awTo je TONNKO
BeNMKA 3aCTyMbeHOCT NHAMBMAYaNHNX ObjeKaTa.

Tabena 5.3 - [lucnep3uja aHanusnpaHux objekata y CeBepHoj
Cp6ujun No okpy3mma v onwTnHama

PervioH 5, BosognHa  Region 5, Vojvodina -

of single - family houses (in the columns marked by s),
which are the direct subject of this analysis. Based on a
principles of census, the statistics showed that single -
family houses accounted for 93.2% of the total number
of analyzed buildings with the majority (84.47%) being
detached houses. The fact that 44.8% of the sample was
in rural areas clearly explains the prevalence of single -
family houses.

Table 5.3 - Dispersion of analyzed buildings in the districts
and municipalities for North Serbia

Okpysu Districts

CeBepHO Cpegme CeBepHO Jy»kHO 3anagHo JyxHo baukn  Cpemckn
Baukn BaHaTtckn BbaHaTtckn baHaTtckn Baukun
North Backa  Central North Banat South Banat West Backa South Backa Srem
Banat
yt us yt us yt us yt us yt us yt us yt us
238 217 238 238 232 232 234 233 235 233 443 342 232 231
bauka Tonona  Mutmwre Ana bena Lipksa AnatunH bauka ManaHka [ehuHum
BackaTopola  Zitiste Ada Bela Crkva Apatin Backa Palanka  Pecinci
59 59 30 30 30 30 30 30 30 30 29 29 30 30
baukn
CyboTnua 3perbaHnH Karbmka Bpwau Kyna [NeTposall MHhuja
Subotica Zrenjanin Kanjiza Vrsac Kula Backi Petrovac  Indjija
179 158 134 134 44 44 44 43 58 58 29 29 30 30
D H. Uprba KnkrHaa KoBaunua Ouaum beuej Pyma
k= Nova Crnja Kikinda Kovacica Odzaci Becej Ruma
©
:S‘ 14 14 103 103 30 30 43 43 30 30 44 44
5 Hosu beuej H. Knexesaly KosuH Combop Kabams CllasoBa
E Novi Becej Novi KneZevac Kovin Sombor Zabalj Stara Pazova
% 30 30 25 25 30 30 104 102 30 29 58 58
E C. Mutposuua
o Cevatb CeHTa [aHueBO Hosu Caa Sremska
Secanj Senta Pancevo Novi Sad Mitrovica
30 30 30 30 75 75 237 139 41 40
[Tnanguwre C. Kapnosuwu Wwva
Plandiste S. Karlovci Sid
25 25 29 29 29 29
Tuten
Titel
30 28
Bpbac
Vrbas
29 29
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Cnvka 5.1 - TpoueHTyanHa 3acTyrybeHOCT PasnuumUTX
TUNOBa 3rpajia 3a MOPOANYHO CTaHOBake Mpema nepriogy
rpahera y pernoHy BojsogmHa
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AHanu3om nepuopa rpaherka objekata y BojsoamnHm
[10Ma3w ce Ao nofaTaka fa je Hajsehu 6poj objekaTa (81%)
noourHyTy nepvoay namehy 1919. 1 1980. rogunHe (nepu-
ofn: b- 1919-1945; L- 1946-1970; I- 1971-1980). Cneuw-
GUUHOCT OBOT PErnoHa y OfHOCY Ha ocTasne pervioHe Cp-
6uje je Behn 6poj objekata M3rpaheHvx y nepuromy npe
1919. rognHe, Hero WO je NOAUIHYTO Yy Nocneire e
neteruje. OBakBM nofaLy Mory ce AefIMMYHO 0bjacHK-
T OPYWTBEHO - EKOHOMCKOM CUTYaUWjOM y nocnefbe
[Be fieLieHnje ann v BeNMKIUM Bpojem ouyBaHNX CTapux
objeKkaTa Koju ce 1 IaHaC KOpKCTe 3a CTaHOBakbe.

[poueHTyanHa 3acTyrybeHOCT KapaKTePUCTUYHIX
TWMOBA WHAVBMAYaNHWX objekata (cnoboaHocTojehu,
Y HW3Y - CPefuWibK, Y HU3Y - MBWYHK) Y OAHOCY Ha
penesaHTHe nepwvofe rpahetba, NprKasaHa je Ha Camum
5.1. CnobopHocTojehn objekTn YmHe Hajsehn npoleHat
n3rpaheHunx objekata, anu je 3Ha4yajHo HanmomeHyTI aa cy
Kyhe y HU3y NpYCyTHe ¥ CBUM NepuoanmMa rpahetba, WTo
MHaue HUje KapakKTepucTuKka ocTanux pernoHa Cpbuje.
OHe nocToje Kao TN Wy HajCTapujuMm nepuoanma
rpaberba y CeOCKMM Hacerbyma, LTO je peTkocTy Cpbuju,
a00jallifbaBa ce NIaHCKOM OPraHi3aLiMjomM Kako rpafcKmx
TaKO M CEOCKMX MOAPYYja Of CTPaHe AyCTpoyrapcke.

Cneundvkaupmja TMNOBa MHAMBKAYaNHNX objeKaTa y
OfHOCY Ha KapaKTepuUCTUUHe nepuoge rpaherba canpiu
21 TN objekaTa v CBY Cy UaeHTMOUKOBaHW CcnpoBese-
HM NCTPaxMBarbeM KOje je 3aCHOBaHO Ha NPUHLMMY No-
nunca (Tabena 54).
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Figure 5.1 - Percentage of presence of different types of sin-
gle family houses according to the building period
in the region of Vojvodina

TN 1 - cnoboaHocTojehe kyhe
(type 1 - free standing houses)

1N 2 - kyhe y HU3Y, CpeamiHa No3vumja
(type 2 - row houses, central position)

TIN 2 - Kyhe y HK3Y, MBMYHA No3rumja
(type 2 - row houses, edge position)

The analysis into the construction periods in Vojvodina
revealed that most buildings (81%) were constructed be-
tween 1919 and 1980 (periods: B-1919-1945; C-1946-1970;
D-1971-1980). In comparison with other regions in Serbia,
Vojvodina has a greater number of buildings dating prior to
1919 than those built in the past two decades. These data
can be partly explained by the socio-economic circum-
stances of the past twenty years as well as by a great num-
ber of preserved old buildings still used for dwelling.

The prevalence rate of the characteristic types of single-
family houses (free - standing; row — central; row — edge) in
relation to the relevant periods of construction is shown in
Figure 5.1. Free - standing houses account for the highest
percentage of the buildings but it should be noted that row
houses can be found in all periods of construction, which
is not typical of other Serbian regions. As a type, they ex-
isted even in the oldest periods of construction in rural ar-
eas, which is rare in Serbia and can be explained by plan-
ning of both urban and rural areas by the Austro - Hungarian
authorities.

The specification of single-family house types rele-
vant to characteristic periods of construction comprised
21 house types, all of which were identified in the census
survey (Table 5.4).

Tabena 5.4 - Mpernen naeHTMOGUKOBaHYX TUMOBa
VHAMBYAYaNnHUX objeKaTa y pervioHy ceBepHe Cpbuje

Table 5.4 - Overview of identified types of buildings in the re-

PervioH 5, BosognHa  Region 5, Vojvodina -

gion of North Serbia

A A b B L C b EE O F rG
<1919 1919-1945 1946-1970 1971-1980 1981-1990 1991-2000 2001-2011
1 r 4
MokpuH Kyna Hosu Cap Cpemcku Hosw Can focnohuHum Mane nvjaue
Mokrin Kula Novi Sad Kapnosuu Novi Sad Gospodjinci Male pijace
Sremski
Karlovci
2
Cpemcku CeHTa Bpuauy Hosu Can MaHueBo CyboTuua
Kapnosuu | Senta Vrsac Novi Sad Vrsac Pancevo Subotica
Sremski
Karlovci
3

NaHuyeBO
Pancevo

baHatcka bauka Tonona
[y6uua Backa Topola

bauka Tonona
Backa Topola

Hosw Cag
Novi Sad

Ruma

Hosu Can
Novi Sad
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MHonsuaynHe objekte y BojBoamHM KapaKTepuuly
ofpeheHe cneundnyHOCTY, y OOHOCY Ha OCTane peru-
OHe, y nornefy npuMerseHnx Matepujana, KOHCTpyKLMja
1 HauMHa rpaherba:

- O6jektn HacTanu npe 1919. roguHe y CeoCKMM nog-
pyujrma rpahern cy of Haboja (HabwjeHe mnoBave y Ka-
nynuma). hepnuy (HeneyeHa UMrna) y ToM nepuoay je
KopuwheHa Kao AONYHCKM MaTepwjan 3a M3rpaary Ceoc-
Kux objeKkaTa Wiy Kao OCHOBHUW MaTepujan 3a 13rparby
rpaackmnx objekata. BojsoamHa nma y n3obusby KBanutet-
Hy MIoBauy, WTO je 1 JOMPYHENO OBaKBOM 1360py MaTe-
pwjana 3a rpaherbe.

- Y nepwogy n3mehy 1Ba cBeTCKa paTta Haboj ocTaje f10-
MVHAHTHW MaTepwjan 3a rpaherse, anv cee BULWe objekaTa
ce rpaav n of HeneyeHe uurne. To je neprof Kafa je 13-
rpaheHo 26% 1HAVBYOYanHKX objekaTa Koju AlaHac unHe
cTambeHn poHf BojsoanHe, WTO, 3ajeHO Ca NPETXOLHMM
nepuoaom (ao 1919. roguHe), npeactasmba 31% objeka-
Ta KOju Cy rpahenu Ha TpagnuUMoHanaH HauvH - Habojem
nnv hepnunyom (pehe neyeHom umnrnom). CBu aHKeTUpa-
HV 00JeKTN 13 OBMX Neprofa Cy NPU3eMHM, Ca TaBaHOM
KOju Ce He KopucTy 3a bopaBak. MehycnpaTHa KOHCTPYK-
Lnja je ApBeHa, ca I0BaYOM Kao 3aBPLLHMM CNOjeM.

- Y nepwogy nocne [Jpyror CBeTCKOr paTa Metbajy ce
maTepujanu 3a rpaberbe, YTONMKO WTO MeyeHa oneka
nocTtaje Hajuewhe NpUMEHVBaH MaTepujasn, a KacHuje
OneKapCKu OLWyr/beHn 6nok. [lpseHa MehycrnpaTHa KoH-
CTPYKLUMja ca KapamasaHom NnpumMetbyje ce KOA npunsem-
HVX ObjekaTa KOjX MMajy TaBaHCKM MPOCTOP Y Kome ce
He bopasw. Ha objekTma rpaheHum og 70-Tix roavHa
MPOLWNOr BeKa MOUMHbY Aa Ce NPUMEHsYjy HOBMj TMOBM
MehycnpaTHMX KOHCTPYKLUMja, Hajuelwhe cuTHopebpacTe
Ca onekapcK1MmM UCnyHama.

- VHavBmayanHn objekT y OBOM PernoHy Cy rpahexn
Ca 33BPLUHOM KOCOM KPOBHOM KOHCTPYKLIMjOM Of ApBe-
He rpahe. Hajuelwhe je nprmerbrBaH Lpen Kao NoKpmneay
1 TO: KO ObjekaTa rpaheHvx o 1945, roavHe, paBaH - 6u-
6ep upen, a kox objekaTa rpaheHnx KacHuje - xmbebrbe-
HV Lpen.

- Tepmousonauuja je nprmerseHa Koj objekata rpahe-
HVIX Yy MOCNeAH WX ABafeceT roavHa, JOK Cy CNopaanyHm
npuMepu CTapujyx objekaTa Koju Cy TEPMUYKI M30510Ba-
HW. HakHagHO MOCTaBfbakbe Tepmouv3onauuje Kog Cra-
pujvx objekaTa BPLWM Ce Ha OBjeKTMMa Koju Cy rpahenu
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With respect to the applied materials, construction types
and building techniques, single-family houses in Vojvo-
dina displayed a number of specific features which can
be summarized as follows:

- The houses in rural areas built before 1919 are made
of rammed earth (clay compressed in moulds). Adobe
was used at the time as an additional element in the con-
struction of rural structures or as the main material for
building town houses. Vojvodina abounds in high-quali-
ty loam, which affected the choice of building materials.
- Between the two world wars, rammed earth re-
mained the predominant building material although
the use of adobe was rising. Out of Vojvodina’s present
housing stock, 26% of single - family houses were built
in this period, which, combined with the period before
1919, accounts for 31% of the houses built in traditional
techniques using rammed earth or adobe (less frequent-
ly, fired brick). All surveyed buildings from these periods
have only the ground floor and an uninhabited loft. The
floor structure is wooden, with the finishing layer in clay.
- The period after World War Il brought a change in
building materials so that fired brick became predomi-
nant, only to be replaced by hollow clay brick later. The
wooden floor structure with the Karatavan was used in
ground-floor houses with an uninhabited attic. After the
1970s, more modern floor types came into use, most fre-
quently ribbed constructions with clay infill.

- Single-family houses in the region were built with
a slanted wooden roof. Tile roofing was most common,
with flat beaver tail tiles by 1945 and interlocking tiles
since then.

- Thermal insulation was used in the houses built in
the past twenty years whereas it was sporadic in older
buildings. Some brick houses built after 1945 were addi-
tionally insulated while rammed earth or adobe houses
built before that period remained uninsulated. This can
be explained by good accumulation characteristics of
such building materials which provide natural internal
humidity regulation in buildings so that there is no need
for additional insulation.

- In Vojvodina, predominant solutions for heating of
single - family houses are individual furnaces using sol-
id fuels, mostly wood. In older buildings (by 1945), there
used to be a tradition of building tall, adobe masonry

nocne 1945. ronnHe of neyexe unrie, a objekTn rpahe-
HW Npe Tora, of TPAAMUVOHANHUX MaTepujana (Haboja
nnv hepnuua) ocTajy HensonosaHy. OBaKBO CTatbe MOXe
ce objacHUTV [OOPUM  aKyMynaLUMOHUM KapaKTepuc-
TKaMa Haboja 1 hepnuua 1 NPUPOLHOM perynaumjom
BAIAKHOCTU YHYTPalWH-er NPOCTOPa Kof objekaTa Koju cy
rpaheHv OBMM MaTepujanmma, Te ce He nokasyje notpeba
33 JOAATHUM M30/10BaHbEM.

- Hajuewhe npumersrBaH HauMH rpejakba WMHAMBK-
AyanHux objekata y BojsoavHu cy nojegnHauHe nehu
KOje KOpWCTe UBPCTO rOPMBO, YriaBHOM ApBO. Kog CTa-
pujux objekata (Lo 1945. rogmnHe) noctojana je Tpaau-
Uvja rpaherba BMCOKMX, 3upaHux nehu, on hepnuya.
Mehu cy 3uaaHe y3 31 Ka KyXutb i 1iv 0CTaBK, Tako Aa je
NoXerbe BPLUIEHO U3 Te CycefHe NpocTopuje, Koja je 06-
MYHO MMana AMPEKTHY Be3y Ca CMOSbHMM NPOCTOPOM. Ha
OBaj HauMH je 13berHyTo nprbarbe cobde 1 jeAHOCTaBHO
peLaBaHo Jonpemarbe OrpeBa Ao NoXMWTa. Koa cTapnx
ceockmx Kyha Koje Hemajy ouyBaHe 3uaaHe nehin, wnope-
TV Ha ApBa NpeaCcTaB/bajy OCHOBHW BUA rpejarba. Hosuju
ob6jekTn Takohe, y Hajsehoj mepu, KopurCTe nojefnHauHe
nehu 3a 3arpeBarbe, a Kao orpes Hajuelwhe ce KOpUCTK
[PBO, 3aTUM yrasb, a Hajpehe rac, ako NocToju pasrpa-
HaTa Mpexa raCHKX MHCTanauwja, Kako y rpadckmm, Tako
Ny CEOCKMM NMOAPYYjMa.

PervioH 5, BosognHa  Region 5, Vojvodina -

stoves, built along the wall adjoining the kitchen or the
utility room from where maintaining fire was done since
outside access to these rooms was usually provided.
Thus, the living room was kept unsoiled and fuel supply
was simple. In older rural homes without masonry stoves,
heating mainly depends on wood burning range cook-
ers. The majority of more modern houses also use indi-
vidual furnaces for heating; most common fuel is wood,
followed by coal, while gas is the rarest although there is
a well developed gas distribution network both in urban
and rural areas.
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LWypjaH, Cpeare baHaTcKn oKkpyr

TunnyaH npumep, sojeohaHcke kyhe rpahere kpajem
XIX v noyetkom XX Beka. ObjekaT je jeqHONOPOANYHN,
NpVI3eMHK, KOMNaKTHe NpaBoyraoHe oCHoBe. [lBopuwTe
je obnuKka n3gyxeHor nNpaBoyraoH1ka 1 Kpahom cTpa-
HOM, MOCTaB/bEHO Ha YANYHY ANHWjY. [TnaHCcku je opra-
HM30BaHO W, MO CBOjUM AMMEH3Mjama, 0BNKY 1 QyHKLUM-
OHanHoj Nodenu, TUMMYHO 3a BPemMe y KOME je HacTano.
KoHCTpYKUMjy objekTa UmHe 31aoBK of Haboja aebrbu-
He oko 50 cm. ManTtepucann cy 6natHM nenom ca Ao-
[aTKOM cellkaHe cname. KpoB je ABOBOAAH, CTPMOT Ha-
rba, MOKPWBEH PaBHUM Lipenom. KOHCTPYKUWMja KpoBa
je on obne gpseHe rpahe, peLlieHa CMCTEMOM POroBa ca
pacnuHbadom. Tpem je msrpaheH of Haboja, NapaneTHu
neo 1 CTybOBW, IOK Cy rpefie M3HaA OTBOPa APBEHE, anu
dbrHanHo obnensbeHe 6GNATHM NEMKOM.

150
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2+ A~

Surjan, Central Banat District

A typical example of a Vojvodina house built at the
turn of the 20™ century. It is a single - family ground floor
building with a compact rectangular floor plan. The yard
is an elongated rectangle whose shorter side is tangent
to the street line. Its organization was planned and its
measurements, shape and functional division are typi-
cal of the period of creation. The house was construct-
ed with walls of rammed earth about 50 cm thick. They
were rendered in the mixture of mud and cut straw. The
roof is a steeply pitched gable clad in flat tiles. The roof
structure was made of rounded beams in the trussed raf-
ter system. The parapet and the columns of the porch
were built of rammed earth while the beams above the
opening are wooden and rendered in mud, the same as
the segments of the entrance hallway.

PervioH 5, BosogmnHa  Region 5, Vojvodina -

OcHoBa npvizemrba
Ground floor

[1] Tpem, [2] xoaHuK, [3] cnaBaha coba, [4] ocTaBa, [5] kymatuno, [6] Kyxutba, [7] fHeBHa coba
[1] Porch, [2] Lobby, [3] Bedroom, [4] Storage, [5] Bathroom, [6] Kitchen, [7] Living room

Objekar je n3ayeHe, NPaBoOyraoHe OCHOBE, Kpahom
CTPAHOM NOCTaB/bEH Ha YNNUHU GPOHT. Y M3BOPHOM 06-
NNKY CTaMBEHN e0 UMHMAE CY TPU NPOCTOPWje HaH13a-
He Mo JyXMHK 1 cnopeHe NpocTopuje (0CTaga 1 LWTana)
Y NPOAYXKETKY HK3a. Y1TaBOM AyKMHOM CTambeHor aena
00jeKTa, Ca ABOPULLHE CTPaHe, je HaTKPUBEHN TpeM npe-
KO KOra ce ynasu y Kyhy. YnnuHu feo Tpema 3aTBOpPEH je
CTBapatbeM Mane cobe, WTO NPefCcTaB/ba TUMMYAH Npw-
Mep pasBujeHor obnuka sojeohaHcke kyhe. MNpomeHe y
OpraHu3aLuj OCHOBE, Y OAHOCY Ha M3BOPHW OBMWK, 13-
BPpLIEHe Cy KO[ Cpefbe NpoCTopuje, y KOjy Ce ynasu ca
Tpema, a Koja je Hekafla MMana QyHKUMjy Kyxmnkee ca OT-
BOpEeHVM OrrbuwTem. [laHac je noaesbeHa Ha ynasHu Xo-
OHVIK, KyXMHCKY HULWY NOBE3aHy ca COBOM M KynaTuno, y
KOje ce ynasu 13 XoAHuKa. Y HEBHOj CObY je 3uaaHa neh
KOja ce NOXM 13 OCTaBe 1 Koja je 1 AaHac y GyHKUMjN.

The house has an elongated rectangular floor plan
with its shorter side positioned along the street front. In
its original form, the residential area consisted of three
rooms strung out lengthwise and the auxiliary rooms
(the utility room and the barn) in continuation. Along
the full length of the residential unit from the side of the
yard, there is a porch which yields access to the house.
The front part of the porch was closed by creating a small
room, which is a typical example of a developed form of a
Vojvodina house. There have been organizational chang-
es in the original floor plan in the middle room accessed
from the porch, which used to be the kitchen with an
open hearth. Now it is divided into the entrance hallway,
a kitchen recess connected to the room, and the bath-
room entered from the hallway. There is a masonry stove
fuelled from the utility room which is still functional.

w
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(Wnpoka KyTWja) 1 jeAHOCTPYKMM CTaKIoM

U ENEMEHTW TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CNOJbAWMK 31 EXTERNAL WALLS
2.31 31 of Haboja 45 cm 0boCTPaHO ManTepmncaH rammed earth wall 45 cm plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
231 3uA o Haboja 45 cm 0boCTpaHo ManTepucaH rammed earth wall 45 cm plastered both sides
2.58 000CTpaHo ManTepucaHu 31 of oneke 6.5 cm brick wall 6.5 cm plastered both sides
MPEFPALHN 30BN n3mehy ctamb. jegnHumua PARTITION WALLS between units
non HA Ty GROUND FLOOR
2.04 6poackm nof, necak 5 cm / apseHe netse 5/8 cm,  wood decking, send 5 cm / timber batten 5/8 cm,
‘ HabvjeHa 3emba 15 cm rammed earth 15 cm
| TABAHMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
1 064 HabvjeHa 3emsba 10 cm, fpBeHe neTse 4 cm, rammed earth 10 cm, timber batten 4 cm,
' Ba3fyLWHM NpoCcTop 4 cm, TpWYaHu nnadoH 5 cm air gap 4 cm, straw - plaster ceiling 5 cm
TABAHNLA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30PK WINDOWS
3.50 APBEeHN, IBOCTPYKM Ca Pa3MakHyTUM Kpuavma wooden, double framed with single glass

CUCTEM TPEJARDA
3upaHa neh Ha apBa, 27.7 m? rpejHor npocTopa

HEATING SYSTEM
masonry stove on wood, 27.7 m? heated area

MPUNPEMA TOMNE BOAE
eneKTpuUUHM 6ojnep

HOT WATER SYSTEM
electric boiler

31aoBK of Haboja, C 0O3MPOM Ha CBOJjy KOMMAKTHY,
36ujeHy CTPYKTYPY, MMajy BUCOK KOedULIMjeHT nponasa
Tonnote. MehyTuM, akymynaTnMeHe CMOCOOGHOCTM OBMX
3140Ba M NPUPOLHA KOHTPOMA BAAKHOCTY, HAOKHahyjy
HefoCTaTKe 1 YMHEe YHYTPaLlrbK1 NPOCTOP NpWjaTHIM 3a
6opaBak. MpegHOCTV 31a0Ba O Haboja carnedaBajy ce
Y OAIMYHUM EKOSOLLKMM KapakTepucTnkama: kopuwheH
je nokanHm martepujan, Kora y OKpyery MMa AOBOSb-
HO 1 OBHOBIBUB je Pecypc, HUCKa BPeaHOCT yrpaheHe
eHepruje, cMarbyje emMcujy WTETHKX racosa, Moryha je
peuurKnaxa, creaparse 34pasor YHyTpallter npocTo-
pa, MOryRHOCT KOMOVHOBaHa Ca APYrM MPUPOLHMM
mMaTepujannma.

PervioH 5, BosognHa  Region 5, Vojvodina -

Due to their compact, compressed structure, the
rammed - earth walls have a high heat transmission co-
efficient; however, the accumulative properties of such
walls and the natural humidity control make up for the
losses and render the interior comfortable. The advan-
tages of such walls lie in their excellent ecological prop-
erties: the use of local materials which are an abundant
and renewable resource, low input energy value, re-
duced toxic gas emissions, possible recycling, creation
of a healthy interior space, ability to combine with other
natural materials, etc.
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MNagnHa, Cpeare baHaTcKn oKpyr

Kyha je npw3emHa, jeAHOMOPOAMYHA, KOMMaKTHe
NpaBO-yraoHe OCHOBE, MOCTaB/beHa [AYy)KOM CTPaHOM
Ha pery-naunoHy nuHujy. lpahera je 1925. roanHe. Kok-
CTPYKUM)Y UMHE MAaCUBHY 31MAOBW, 31AAHM Y KOMBUHALWjI
neyeHe 1 HemeyeHe oneke (CMerbMBakeM y peoBMMa).
KpoB je CTpM, IBOBOAHM, MOKPUBEH PaBHMM Lipemnom. Yr-
NOBW 3rpajie 1 HaAnNpPO30PHY AEN0BM OjayaHu Cy NocTa-
B/batbeM CTabrbiKa 1103e Y XOPU3OHTaNIHUM CMOjHMLaMa
(NnpeTeua apmaType). ManTepucarbe je BpweHo 6Gnat-
HUM ManTepOM Ca AOAATKOM Clame U MieBe, a 3aBpll-
Ha obpafa 31aoBa Kpeyom. TaBaHWLY UYMHe rpeavle of
6arpemoBor [jpBeTa Ca CfiojeM bnata HaHeCeHVM NpeKo
KOHCTPYKUWje. [po3opu Cy ABOCTPYKY, Ca IPBEHNM La-
NIOHVIMa NOCTaBIbEHNM Ca YHYTpallbe CTPaHe W, HakHaa-
HO, IOAATUM POSIETHaMa Ca Crosballikbe CTPaHe.

<50%

Padina, Central Banat District

This is a single - family ground floor house with a
compact rectangular floor plan, its longer side tangent
to the street. It was built in 1925. The construction was
made of massive walls built in a combination of brick
and adobe (laid in alternating rows). The roof is a steeply
pitched gable clad in flat tiles. The front facade has shal-
low elements and a pronounced roof crown. The corners
and the lintels were reinforced by inserting vine branch-
es into the horizontal joints (as precursors of reinforce-
ment). The walls were rendered in mud mortar mixed
with straw and winnow. The floor to the attic was made
of locust joists with mud covering. The windows are dou-
ble sashes with interior wooden blinds and exterior roller
shutters added later.

OcHoBa npuzemsba
Ground floor

PervioH 5, BosognHa  Region 5, Vojvodina

1] Tpem, [2] Tpnesapuja, [3] Kyxutba, [4] AHeBHa coba, [5] KynaTuno, [6] cnaBaha coba,

1] Porch, [2] Dining, [3] Kitchen, [4] Living, [5] Bathroom, [6] Bedroom,

[
[7] ocTaBa, [8] xoaHWK
[
[

7] Storage, [8] Corridor

OCHOBa je KOMMaKTHM MpPaBOYraoHWK OpraHM3oBa-
Ha OKO LIeHTparHe yna3sHe NpocTopuje - Xxona ofakne ce
NpPUCTYNa OCTanum npoctopujama. [lee cobe n Kyxutba
NOCTaB/beHe Cy Y3 yNnuHy dacasly, a ocTaBa ca CTemneHw-
Llama 3a TaBaH, Masna coba, v MpocTopuja 13 Koje Ce NOXK
neh, y3 ABOpWLWHY CTpaHy. Kyxutba je LieHTpanHo nocTa-
BSbeHa, n3mehy aAse cobe Ka ynnmuHoj Gacaam 1, CBojeBpe-
MeHO, Gvna je KOHUMMMPaHa Kao OTBOPEHO OrkbuLITe.
3acTaks/beHa yna3Ha BepaH/a je HakHa[lHO AofaTa, Kao 1
KynaTuno. MpBobUTHO pellerse je Npeasuhano rpejarbe
camo jeiHe cobe nomohy 3uaaHe nehn koja ce NoXu 13
cycenHe npocTopyje. Ta npocTopuja Mma ynas ca Crosb-
He CTpaHe, Tako fa je omMoryheHo AVMPEKTHO yHoleHe
orpeBa, 6e3 KOHTaKTa v NpJsbakba YHyTpallHer pocTopa.
OBaKBO pelletbe rpejarba NPeAcTaB/ba TUNMYaH npumMep
Kof CTapux 8ojeohaHckux kyha.

The floor plan is a compact rectangle organized
around the central entrance room — the hall, which leads
to the other rooms. Two rooms and the kitchen are po-
sitioned along the front facade, while the storage room
with stairs climbing to the attic, a small room, and the
utility room used for fuelling the stove are placed along
the yard. The vitrified entrance porch has been added
later as well as the bathroom. The original solution pro-
vided heating of only one room by the masonry stove
fuelled from the adjacent room with outside access, en-
abling direct fuel supply without contact to or soiling of
the interior space. Such a heating solution is typical of
old Vojvodina houses.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
k| 3 CMObAWBK 311 EXTERNAL WALLS
2.18 000CTpaHo ManTeprcaHm 3ua adobe wall 44 cm plastered both sides
o[l HemeueHe oneke 44 cm
B == S MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
B 2.58 000CTpaHo ManTepucaHm 3ua adobe wall 30 cm plastered both sides
of HeneyeHe oneke 30 cm
= :
MPETPALHV 3MOOBU n3mebhy ctamb. jeanHumua PARTITION WALLS between units
e ——— MNOA HATIY GROUND FLOOR
E 2.04 6poacky nog, necak 5 cm / apeeHe netee 5/8 cm,  wood decking, send 5 cm / timber batten 5/8 cm,
' ‘ HabwvjeHa 3emsba 15 cm rammed earth 15 cm
) i TABAHWMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
!_l l - 046 HabvjeHa 3emsba 10 cm, Aacke 2 ¢m, BaayLHM rammed earth 10 cm, plank 2 cm,
s Cnoj/ apseHe rpede 14 cm, Tpwyary nnadoH 5 cm - air gap / timber beams 14 cm,
straw - plaster ceiling 5cm
TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
KPOB ROOF
MPO30PK WINDOWS
3.50 APBEeHU, IBOCTPYKM Ca Pa3MakHyTUM Kpuavma wooden, double framed with single glass,

(LWMpoKa KyTWja) 1 jeJHOCTPYKMM CTaKIOM,
posieTHe Ca CrosbHe CTpaHe, Kanum ca yHyTpalurbe
CTpaHe

PVC roller blinds & inside shutters

CNCTEM TPEJAHA
3upaHa neh Ha ApBa, 24.5 m? rpejaHor NnpocTopa

HEATING SYSTEM
masonry stove on wood, 24.5 m? of heated area

MPUMPEMA TOTJIE BOLE
enexkTpuYHu bojnep

HOT WATER SYSTEM
electric boiler
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Kyha je y da3u caHauwje 1, C 063Mpom Ha Bpeme 13-
rpaarbe, y 10OpoMm je CTarby. PaspelleHo je nuTtarbe Brare
KOja npefcTaBrba Hajsehr Npobrem OBaKBUX KOHCTPYK-
Umja, NpeceLiarem 31MA0Ba Y HYBOY Mofa 1 ybaursarem
NMEHVX Tabnn. BUCOK KoedurUMjeHT Nposasa TomnsoTe 3a
31[0BE 3u1aHe NeyeHOM 1 HemeueHoM Umnrnom aebrbu-
He 45 cm Hapomelwhyje ce AOOPUM aKymynauUMOHVM
CBOjCTBMMA M MPUPOLHOM KOHTPOMOM BNaXXHOCTW. OHO
WTO TePMUYKM MPOPaYyH He YKIbyuyje jecy AeTarbu Koju-
Ma je TpaaMUMOHanHW rpaautess npuberasao, Kako ou
NPUPOAHUM, AOCTYNHUM MaTepujanma nobosbwao Tep-
MUWYKa CBOjCTBa 31A0Ba 1 NofoBa. Y 6naTHY nen gofasa-
Ha je CBMHCKa f1aka v NneBa, a NpPoCcTop v3mehy noana-
TOCHMU@ MCMyHbaBaH je gebenum cnojem nenena.

EHepreTcka nobosblwarba OBOM ObjeKTa carnefasajy
ce y yHanpehemy rpejarba koje je npeasuheHO camo
y jenHoj npoctopuju, nomohy 3vgaHe nehw v 3ameru
3aCTak/beHVX [enoBa BepaHae Koju cy u3paheHn of
UpHe 6pasapuje. C 0631MpoM Ha To f1a je BepaHaa ynasHa
30Ha, KOja je y AVPEKTHO] Be3M Ca KyrnaTuioM, KBanuTeT-
HO 3aCTaK/bMBakbe MO0 61 Aa IONPUHeCe eHePreTCKMM
noOobLIAFbYIMA AN 1 eCTETCKUM Y AyXY TPaaVLUMOHaNHe
ApXMTEKTYPE OBOI NOAHEOSbA.

PervioH 5, BosognHa  Region 5, Vojvodina -

The house is being refurbished and it is in good con-
dition considering the period of construction. The great-
est problem with such constructions, dampness, has
been solved by cutting the walls at the floor level and
introducing tin sheets. A high heat transmission coeffi-
cient for walls built with 45 cm thick brick and adobe has
been compensated with good accumulation properties
and natural humidity control. What the thermal calcula-
tion does not take into consideration are the details with
which the traditional builder improved the thermal per-
formance of walls and floors applying natural and eas-
ily accessible materials. The mud mortar was improved
by pig bristle and winnow while the underflooring was
filled by a thick layer of ash.

Energy improvements to this house can include a
better heating solution than the masonry stove servic-
ing only one room, and the replacement of the porch
vitrification made in ironwork. Considering the fact that
the porch is the entrance zone directly connected to the
bathroom, high quality vitrification could provide better
energy efficiency as well as aesthetic improvements in
the manner of traditional architecture indigenous to the
area.
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KauapeBo, Jy>kHo baHaTcku okpyr

[1BojHa, Nnpu3emHa kyha Kojy je 31aao Tafalltbu Bna-
CHMK 1929. roavHe 3a cBoja ABa CMHa. CmelTeHa je y Hu3
nopoanyHmx kyha. OCHoBa je CUMeTpUYHA, KOMMaKTHa,
no obnvky 6nmcka Keagparty. [locTae/beHa je Ha pery-
NauvoHy NIMHW)Y a ynasak y objekaT pelleH je Ha HauuH
KOjW je KapaKTepuCTuyaH 3a objekTe 31aaHe y OBOM ne-
pU1OAY: NPEKO UBNYHOT, MPUCTYMHOT, HAaTKPVBEHOT KOPW-
[opa Koju noBesyje yAnyHn 1 ABopuwHK npocTop. Ca
[BOPULIHE CTPaHe je HaTKPMBEHW TPeM MPeKo Kora ce
ynasu y objekart. KOHCTPyKTUBHM CKnon objekTa urHe 3u-
[OBW 31aHN of] HeneyeHe Lurne aebmbuiHe 44 cm. Kpos
je ABOBOAAH, CTPMOr Harnba, MOKPUBEH MIbebrbeHVIM
upenom. KoHCTpyKLUWja KpOoBa je y MOTAYHOCTV 3amMerbe-
Ha v, y BynyhHOCTH, ce mnaHvpa Kopuwherbe TaBaHCKor
npocTopa.
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<50%

Kacarevo, South Banat District

A ground floor semi - detached house built in 1929
by the then proprietor for his two sons. It is positioned
in a row of family houses. Its floor plan is symmetrical,
compact and almost square. It is placed along the street
and the solution of the entrance is characteristic of the
houses built in this period: via a boundary canopied ac-
cess passageway linking the street with the yard. From
the yard side, there is a canopied porch from which the
house is entered. The front facade has shallow elements,
neglected on one half of the house during a reconstruc-
tion. The construction rests on 44 cm adobe walls. The
steeply pitched gable roof is clad in interlocking tiles. The
roof structure has been completely replaced and there is
a plan to use the loft in the future.

OcHoBa npvizemrba
Ground floor

PervioH 5, BosogmnHa  Region 5, Vojvodina -

[1] Tpem, [2] Tpne3apuja, [3] Kyxutba, [4] cnasaha coba, [5] fHeBHa coba, [6] KynaTuno, [7] octasa
[1] Porch, [2] Dining, [3] Kitchen, [4] Bedroom, [5] Living room, [6] Bathroom, [7] Storage

[PUCTYNHW HaTKPMBEHM TPeM MOCTaB/beH je yuTa-
BOM [y>KMHOM ObjeKTa Ca ABOPULLIHE CTpaHe. KOHCTPYK-
UWjy Tpema umHe CTyboBM Ca nykoBuMa m3paheHu of
JpBeTa.

OCHOBa je OpraHv30BaHa OKO LIEHTPASHOT, Ya3Hor
Xona 'y Koju ce ynasu ca Tpema v Koju flaHac MMa dyHK-
Unjy Kyxurbe ca Tpnesapujom. OH NpeacTaB/mba ragHy
KOMYHMKaLWjy ca OCTanvm mnpocTopujama. lpocTpaHa
JHEeBHa 1 cnaBaha coba OpujeHTUCaHEe Cy Ka YIMYHO)
dacanm v mehycobHo nosesaHe BpaTma. Marsa cnasaha
coba No3nLMOHMPaHa je Ka ynasHoM Tpemy W ABOpWLL-
HOj dacaaw. KynaTtnno je nocTaB/beHo y3 NOAEOHM 31/ 1
Hema MPUPOLHOT CBETNA HY BeHTUMaUMje. Y Many oCTa-
BY Ca CTeMeHMLama 3a NoApyMCKM NMPOCTOP AVPEKTHO ce
ynasw ca Tpema. 1ofpym je NoCTaB/beH MUCMOA Liene oc-
HOBe a MehycnpaTHa KOHCTPYKLWja je pelleHa y B1uay no-
nyobnuuacTtor ceofa dopmupaHor of oneke. Objekar je
y Gasn pekoHCTpyKLWje.

The canopied access porch is positioned alongside
the whole building from the side of the yard. The porch
construction is composed of arched wooden columns.

The floor plan is organized around the central en-
trance hall accessed from the porch, which now serves
as the kitchen with the dining room. It is the main com-
munication with the other rooms. A spacious living room
and the bedroom are oriented toward the front facade
and interconnected with a door. A smaller bedroom is
positioned toward the access porch and the yard facade.
The bathroom is placed along the partition wall and has
no natural light or ventilation. A small storage room with
the steps leading to the basement is directly accessed
from the porch. The basement is placed under the entire
building and the inter - floor construction was solved as
a semi - barrel vault formed in brick. The house is being
reconstructed.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
fl 3 CMObAWBK 311 EXTERNAL WALLS
2.18 000CTpaHo ManTeprcaHm 3ua adobe wall 44 cm plastered both sides
o[l HemeueHe oneke 44 cm
5 = 5 MPETPALHN 3MAOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
B 2.58 000CTpaHo ManTepucaHm 3ua adobe wall 30 cm plastered both sides
of HeneyeHe oneke 30 cm
== :
| R MPEFPALIHN 30BN namehy ctamb. jeanHumua PARTITION WALLS between units
2.18 060CTpaHo ManTeprcaHm 31 adobe wall 44 cm plastered both sides
Ofi HemeyeHe oneke 44 cm
MNOA HATIY GROUND FLOOR
i ' TABAHVUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
Zl:.: 046 HabujeHa semsba 10 cm, gacke 2 cm, BasayLHu rammed earth 10 cm, plank 2 cm,
=== cnoj/ apseHe rpefe 14 cm, Tpwyaru nnadoH 5 cm  air gap / timber beams 14 cm,
straw - plaster ceiling 5cm
' - - 1 TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
: - 1.20 napkeT 2.2 cm, ipBeHe neTge 5/8 cm, parquet 2.2 cm, batten 5/8 cm, sand 10-20 cm,
m necak 10-20 cm, oneka 15 cm brick 15 cm
i 1
KPOB ROOF
MPO30OPK WINDOWS
3.50 APBEeHU, IBOCTPYKM Ca Pa3MakHyTUM KpUvima wooden, double framed with single glass, shutters

(WWpPOKa KyTuja) 1 jeAHOCTPYKUM CTaK/IOM, Kanum

Ca CNoJballltbe CTpaHe

CUCTEM IPEJAFDA
neh Ha apBa Cmedepesad,
67m? rpejaHor NpocTopa

HEATING SYSTEM
wood stove Smederevac, 67m? heated area

MPUMPEMA TOTMJE BOJE
eneKTpUYHM bojnep

HOT WATER SYSTEM
electric boiler
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TepMnUKe KapakTepUCTUKE 3MOOBa Of HeneyeHe
umrne objalirbeHe Cy y NPeTXOAHVM NpUMeprMa 1 eBu-
[eHTHO je aa, 6e3 003Mpa Ha BUCOK KoedULMjEHT Npo-
nasa TOM/OTe, aKyMmyfnaTMBHa CBOjCTBA 3M4OBa Hafo-
melhyjy HeaocCTaTke MaTepwjana. KopycHUUM NpocTopa
Kao Hajsehy npeaHOCT oBako rpaheHunx Kyha obaBesHo
HaBofe TEPMUUKM KOMBOP, Te, CaMMUM TUM, [OAATHA 13-
onauuja npefcTarbana 6y HenoTpebHy WHBECTULM)Y.
OHO WTO MOXe NobosblUaTN eHepPreTcke KapaKTepucTu-
Ke 0bjeKTa je fobpa TepMmUKa 130MaLmja KDOBHOT MPOC-
Topa Koju ce y byayhHocT nnaHmpa 3a kopuwherse. Ha
jeAHOM [ieny OBOT ABOJHOT ObjeKTa APBeHW NMpo30opK 3a-
MEH>EHN CY NAACTUYHMM Ca TEPMOM3O0MALMOHWM CTaKIIOM
ca vaejom aa ce nobosbliajy TepMUUKe KapaKTepucTuke
0bjeKTa, anv 13bop MaTepujana, HapyLweHn putam noge-
Ne CTakana, yBohere B1aHe nnacTruHe posneTHe - BUTHO
je NopemMeTnno 1 AeBacTpano ynunury dacagy.

PervioH 5, BosognHa  Region 5, Vojvodina -

Thermal properties of adobe walls have been de-
scribed in the previous examples; it is obvious that re-
gardless of the high heat transmission coefficient, the ac-
cumulative properties of the walls compensate for the
disadvantages of the materials. The residents in such
houses invariably mention thermal comfort, which leads
to the conclusion that additional insulation would pres-
ent an unnecessary investment. What can improve the
energy performance of the house is good thermal in-
sulation of the loft which is planned to be used. In one
part of the semi - detached house, the wooden windows
were replaced by PVC with thermal glazing in order to
enhance thermal performance but the choice of mate-
rials, the disrupted rhythm of the pane distribution, and
the introduction of visible PVC roller shutters significant-
ly disturbed and devastated the front facade.
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Jawa Tomunh, Cpegrbe baHaTckm okpyr

ObjeKaT je jeAHOMOPOAWYHY, MPU3EMHY, KOMMaKTHe
dopme, rpaheH 1978. roante. o cBojoj Gopmu 1 OpraHii3a-
UMjV OCHOBE NpeACTaB/ba TUMYaH NPUMeP MHAVBKOYaHe
rpanrbe LWe3neceTux U ceflaMaeceTx rofaviHa NPOLLIOr Beka
Ha OCHOBY TUMCKOT NpojekTa. Moxe ce npoHahw y caum fe-
nosvMa Cpbuje 1 Hema ynopuLLTe Y TOaALUMOHAIHO] apXi-
TEKTYPV OBOT MoApyYja. KOHCTPYKTMBHY CKOM YiHe Hocehm
31AoBM 0ff oneke AebrbiHe 25 cm. KpoB je CloxeH, Y4eTBo-
POBOAAH, MOKPUBEH XbebrbeHVM LipenoM. TaBaHMLa 13Haz
npvzemsba je nspaheHa of TM 6nokosa. OHO WTO YMHM OB3)
objeKaT HETUMWYHIM, ann MO3UTUBHUM MPUMEPOM, je BU-
WwecnojH1 GacapHy 3ua ca TePMUYKOM 130Maumnjom 1 dacaa-
HOM OMeKOM Kao 06/1I0roM Ca CNosbHe CTpaHe.

<50%

Jasa Tomi¢, Central Banat District

It is a single-family ground floor house of compact
form, built in 1978. By its form and organization of the
floor plan it represents a typical example of single - fam-
ily housing of the 1960s and 1970s. Built by standard de-
sign, such houses can be found in all parts of Serbia and
they did not rely on the traditional architecture of the re-
gion. The construction consists of the bearing walls built
of 25cm brick. The complex hipped roof is clad in inter-
locking tile. The floor to the attic was made of TM blocks.
What is not typical in this building is the multi - layered
fagade wall with thermal insulation and facade block for
exterior cladding.

OcHoBa npvizemrba
Ground floor

PervioH 5, BosognHa  Region 5, Vojvodina -

[1] xoaHuK, [2] aHeBHa coba, [3] Tpnesapwja, [4] Kyxuksa, [5] kynatuno, [6] cnasaha coba, [7] Tpem
[1] Corridor, [2] Living room, [3] Dining room, [4] Kitchen, [5] Bathroom, [6] Bedroom, [7] Porch

OcHoBa 0bjeKTa OACTyMa y Mak0j Mepn off KBagpaT-
He Wweme, 360r UCTYpeHOr ynasHor Aena, Tako Aa Gpopmu-
pa 061K cnoBa L. KoHUMNMpaHa je oKo y3ay»KHOM XOAHW-
Ka y cpefuiirbem fleny Koju ofgaja cnasahv of AHeBHOr
6opaBka 1 3aBpliasa ce Kynatuinom. Cnaeahe cobe cy
OpWjeHTUCaHe Ka YANYHOj CTpaHw, a AHeBHa coba, Tpne-
3apuja 1 Kyxu1rba Ka ABOPMLIHO). [1pojekaT je npensrhao
HaTKPWBEHM YNasHM A0 KOoju Cy BAACHULUM 3a3udanv n
npeTBOpPWNN Yy BeTPOOPaHCKM npocTop. HepocTatak
OBaKBe WHTEPBEHLM]E je LWTO MPWIA3HO CTeneHuLTe
HVje MoOMepeHO Of yNasHMX BpaTa 1 He MOCTOju NPUCTYN-
H¥ nofecT. Ca ABOpULWHe CTpaHe npeasuheHa je oTBOpe-
Ha Tepaca Ha KOjy Ce M3M1a3nio 13 Kyxurbe, a Koja je cTe-
NeHVLTeM MOBe3aHa Ca TePEHOM, anu je OHa HakHaaHO
3aCTak/beHa v NpeTBOpeHa y MPOCTOp 3a bopaBak.

The floor plan of the building slightly varies from
a square pattern due to its protruding entrance zone,
forming an L shape. It is organized around a longitudinal
hallway in the central zone, which separates the night
section from the living zone and ends with the bath-
room. The design envisaged a canopied entrance area
which the owners closed turning it into a wind break.
The disadvantage of such an intervention is that the ac-
cess stairway was not moved from the entrance door so
there is no access landing. Besides, from the yard side
there was an open terrace entered from the kitchen and
connected to the ground by a stairway, which was later
vitrified and converted to a living area.
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U ENEMEHTU TEPMUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K

CNOBALWN 311 EXTERNAL WALLS
0.45 ManTep, oneka 25 cm, Tepmomn3sonatmja 5 cm, plaster, brick wall 25 cm, thermal insulation 5 cm,

dacagHa oneka 12 cm

facing brick 12 cm

MPETPALHV 3MAOBW npema HerpejaHom npocTopy

PARTITION WALLS to unheated area

MPEFPALHN 30BN n3mehy ctamb. jeamHumua

PARTITION WALLS between units

nog HA Ty

lamrHaT 1 cm, LeMeHTHa Kowybuua

5cm, Tepmomzonaumja 6 cm, bBUTyMeHcCKa
xmapomsonaumja, 6etoH 10 cm, wibyHak 10 cm

GROUND FLOOR

laminate 1 cm, screed 5 cm,

thermal insulation 6 cm, bitumenous insulation,
concrete 10 cm, gravel 10 cm

TABAHMLA npema HerpejaHom TaBaHy
Tepmowmzonauumja 6 cm, TM3 TaBaHuua 20 cm,
mantep 2 cm

FLOOR CONSTRUCTION to unheated attic
thermal insulation 6 cm, TM3 hollow clay block floor
20 cm, plaster 2 cm

TABAHWNLA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

KPOB

ROOF

3.50

MPO30PK

APBEeHN, IBOCTPYKM Ca Pa3MakHyTUM Kpuavma
(Wnpoka KyTWja) 1 jeAHOCTPYKMM CTaKIOM,
[BL} ecnuHrep ponetHe

WINDOWS
wooden, double framed with single glass
with PVC external roller blinds

CUCTEM FPEJAHA
neh Ha ApBa, enekTpuyHe nehu,
86M? rpejaHor NpocTopa

HEATING SYSTEM
wood stove, electric stove,
86m? of heated area

MPUNPEMA TOMNE BOAE
eneKTpuUUHM 60jnep

HOT WATER SYSTEM
electric boiler

164

ObjekaT je TepMMUKM M30I0BaH Ka CBUM Herpeja-
HVUM NpocTopuMa (Nod Ha TNy, dacafgHv 31, TaBaHCKM
NpOCTOP), TakO [a 3340BOSbaBa KpuTEPUjyMe TepMMY-
Ke 3alTuTe 1, Y TOM CMUCITY, HWje KapaKTepuCTMYaH 3a
OBe MPoCTope 1 Bpeme Yy kojem je rpaheH. EBeHTyan-
Ha noseharba febmuHe Tepmowvsonaunje, 6e3 BeNMKUX
rpaheBMHCKMX pafoBa, Moryha cy Ha TaBaHCKOM MpPOC-
TOpY, AOK 01 OCTane nosuvumje 3axTeBane ObVIMHMjE pa-
nose. MoryhHOCT eHepreTckor yHanpehersa carnefasa
Ce Yy 3aMeHU 3acCTak/beHnx [efioBa Koju NpeacTaB/bajy
Hajsehn HepgocTaTak oBor objekTa. To Cce NpPeBacxoAHO
O[HOCK Ha yNa3HW feo W 3acTak/beHy Tepacy, MOWTO Cy
Ha FbMMa MPUMEHEHU efleMeHTI off LpHe bpaBapuje ca
JemHOCTPYKMM 3acTak/berbeM. [prmeHa KBanmTeTHUjMX
MaTepujana 3a OKkBMpe ca OO/bUM TEPMUUYKIM KapaKTe-
prcTrikama 1 Behom 3anTrBeHowWwhy crnojera y3 ynotpeby
BMLLECTPYKOT 3acCTakrberba Y BENMKOj Mepn bv aonpuHe-
110 YKYMHOj EHepreTcKoj yWTeau.

PervioH 5, BosognHa  Region 5, Vojvodina -

The house is insulated toward all unheated areas (the
foundation floor, the facade wall, the attic) so that it meets
thermal protection criteria and in this respect is not rep-
resentative of the region or the time of construction. It
could be possible to increase the thickness of thermal
insulation in the attic without major building interven-
tion while the other positions would require large - scale
work. Potential refurbishment lies in the replacement of
the vitrified zones which present the greatest problem
to the house. This primarily refers to the entrance area
and the terrace since they were done in ironwork with
single glazing. The application of higher quality materi-
als for the frames, with better thermal characteristics and
sealant capacity, combined with multiple glazing, would
greatly improve the overall energy efficiency.
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OcHoBa cnpata OcHoBa npur3emsba

First floor Ground floor

®2
F2

lNaHyueBo, Jy>kHO baHaTCcKn oKpyr

Objekart je peanv3oBaH Kao Aeo HI3a W KapaKTepuLle
ra cpeavwtba nosmumja Kao 1 KOMMaKTHa OCHOBa Y 00-
NIMKY M30YKeHOr NPaBOYraoHMKa WupnHe 7.5 m. Objekat
je NpeasvheH 3a CTaHOBarbe PafiHVIKA. 3a OBaj CTaMbeHM
HK3 13paheH je NpojekaT, a NowTo je 13BoheHe brno nH-
amsuayanHo, dyayhv kopucHnum cy, y Behoj unmn Mamoj
Mepw, OACTynany of npeasuheHrx ycnoega. lNpojekar je
npeasrhao nprsembe ca NOTKPOB/bEM U KDOBHUM NPO-
30P1Ma, a M3BEeAEeH je HK3 cnpaTHOCTV [+1. KOHCTpYKTHB-
HW CKoN objekTa uMHe Hocehn 31a0BYM 31aaHN OneKoM
nebbuHe 25 cm. KpoB je ABOBOAaH, MOKPUBEH LIPEMOM.
MehycnpatHa TaBaHuUa je m3paheHa y cuctemy JIMT.
ObjekaT je peHOBMPAH ¥ TOM MPUANKOM je MOCTaB/beHa
Tepmou3onauuja Ha dacaaHe 31aose aebrbuHe 5 cm.

166

<50%

Pancevo, South Banat District

The house is in the central position within a row and is
characterized with a compact floor plan in the shape of an
elongated rectangle 7.5 m wide. The house was designed
to accommodate employees. The design was made for
the entire row of houses but since the construction was
undertaken individually, the future residents more or less
departed from the designed conditions. The design sup-
posed a ground floor with a attic and dormer windows,
while the realization was GF+1.The construction rests on
25 cm masonry brick walls. The gable roof is clad in tiles.
The floor structure was built in the LMT system. The build-
ing was renovated and 5 cm thermal insulation was in-
stalled on the facade walls.

1] rapaa, [2] xoaHuk, [3] npencobibe, [4] Tpnesapuja, [5] Kyxukba, [6] KynaTuno,

1] Garage, [2] Corridor, [3] Lobby, [4] Dining, [5] Kitchen, [6] Bathroom,

[
[7] nHeBHa coba, [8] cnasaha coba, [9] ocTaBa
[
[

7] Living, [8] Bedroom, [9] Storage

OCHOBHW HefoCTaTak OpraHyi3alimje oCHoBe NpefcTa-
B/ba pellierse ynasa y objekar ca ynmyHe ctpaHe. NpucTyn
je peleH Nponackom Kpo3 YCKy rapaxy, Koja je Y HIBOY
TpOTOapa 1 Ha Kpajy ce Cy»KaBa y XOAHWK Koju nosesyje
YIMYHW 1 JBOPULLIHY 160 Ca yna3om y objekat. OBakBo pe-
letse HACTano je W3 »Kesbe Aa Ce YNa3HUM XOAHMKOM Ca
ylMyHe CTpaHe v3berHe CyxkaBakbe NpocTopa [HEeBHOr
60paBKa, WTO je Pe3ynTrpano KOMIPOMUCHIM PeLlerbem
nponacka Kpo3 rapaxy. Objekart je nogesbeH no etaxama
Ha aHeBHy v cnasahy 30Hy. OCHOBa NMpK3emsba je KOHL|W-
nMpaHa Kao NpoCTop AHEBHOT BOPaBKa: NOBE3aHe KyxuiHba
¥ Tpresapuja ca [BOPULLHE CTpaHe ¥ 13fBOjeHa AHeBHa
coba ca ynuuHe cTpaHe. Kynatino je nocTasibeHo y cpe-
Avlitbem aeny 6e3 NpUpPOAHOr CBETNA W BeHTUALVe.
[IBOKpaKo CTeneHuviTe BoAu Ha CNpar, re Cy CMellTeHe
Tpw cnasahe cobe, 1Be OCTaBe v Masio KyrnaTusio.

The main disadvantage of the floor plan organization
is the solution for the entrance from the street side. Ac-
cess is enabled via a narrow garage, which is at the pave-
ment level and at its end it narrows down into a corridor
linking the street and the yard with the entrance to the
house. Such a solution was a compromise to use an ac-
cess corridor from the street in order to avoid narrow-
ing the living room. The house is horizontally divided
into the day and night zones. The concept of the ground
floor plan is the living area: the connected kitchen and
dining room from the side of the yard and a separate liv-
ing room from the front. The bathroom is centrally po-
sitioned, without natural light or ventilation. A double
stairway leads upstairs where there are three bedrooms,
two storage rooms and a small bathroom.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
2 CMObAWBK 311 EXTERNAL WALLS

0.50 manTep 2 cm, oneka 25 cm, Tepmomsonaumja 5 cm,  plaster 2cm, brick wall 25 cm,
mantep 1 .cm thermal insulation 5 cm, plaster 1Tcm
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area

148 ManTep 2 cm, oneka 25 cm, Mantep 2 cm brick wall 25 cm, plastered both sides
MPEFPALIHN 30BN n3mehy ctamb. jeanHumua PARTITION WALLS between units

1.48 ManTep 2 cm, oneka 25 cm, Mantep 2 cm brick wall 25 cm, plastered both sides
MNOA HATIY GROUND FLOOR

- 1.88 napket 2.2 cm, achant, bBUTyMeHCKa parquet 2.2 cm, asphalt, bitumenous insulation 1 cm,

xmapomnsonaumja, 6etoH 10 cm, wibyHak 10 cm

concrete 10 cm, gravel 10 cm

TABAHVUA npema HerpejaHom TaBaHy
LilemeHTHa kowyrbuua 3 cm, JIMT TaBaHumua 20 cm,
manTep 2 cm

FLOOR CONSTRUCTION to unheated attic
screed 3 cm, LMT hollow clay block floor 20 cm,
plaster 2 cm

TABAHVLIA npema HerpejaHom nogpymy
napkeT 2.2 cm, LeMeHTHa kolwysbuta 3 cm, JIMT
TaBaHuLa 20 cm, manTep 2 cm

FLOOR CONSTRUCTION to unheated basement
parquet 2.2 cm, screed 3 cm, LMT hollow clay block
floor 20 cm, plaster 2 cm

KPOB

ROOF

3.00

MPO30PU
APBEHU, jeAHOCTPYKM Ca TEPMOM30NALMOUHNM
CTaK/OM, MNacTUYHe efICUHIep poneTHe

WINDOWS
wooden, single framed with insulating glazing
external PVC roller blinds

CUCTEM TPEJAFDA
nehu Ha rac,120.2 m? rpejaHor npocTopa

HEATING SYSTEM
gas stove, 120.2 m? of heated area

MPUMPEMA TOMJE BOLE
enexkTpunyHu bojnep

HOT WATER SYSTEM
electric boiler

HakHagHVM NMocTaBbakbem Tepmovsonauumje aebmbin-
He 5 cm Ha dacagHe 31goBe y NOCTYNKY PEHOBMPaH-a
00jeKTa BacHWLUY Cy OTKJIOHWIN CaMO HajaKy THUje Npob-
neme. 3Ha4ajHo yHanpeherse TpeHyTHOT CTakba Ou npes-
CTaBsbasio M NOCTaB/bakbe M30MaLmje Ka HerpejaHnm npo-
CTOpMMa Yy OKBMPY CaMor ObjeKTa: rapaxe, yHyTpallrber
Kopmnaopa (koju cnaja A4BOPULLTE Ca rapaXkoM U YNasHUM
Aenom) 1 TaBaHCKOr NpocTopa. To NoApasymeBa 130510~
Barbe 3140Ba, OO4HOCHO TaBaHWLe Ca [oHbe CTpaHe, npe-
Ma YNa3sHOM XOAHVIKY U rapaxu, 1 ca roprbe CTpaHe, Ka
HerpejaHoM TaBaHy. Benvku HegocTaTak 1 MoryhHOCT 3a
eHepreTcKy caHauujy npeactasibajy U CBU HEeM30/10Ba-
HW NOZOBW, Te B HUXOBO HAKHAZHO 130J10Barbe ONpu-
Heno 3HauajHujem Mobosbllakby YKYMHUX eHepreTCKx
nepbopmaHcu.

PervioH 5, BosognHa  Region 5, Vojvodina -

The subsequent addition of the 5cm thermal insu-
lation on the facade walls during the renovation of the
building only dealt with the most acute problems. The
current condition would be significantly improved by in-
stalling insulation toward the unheated areas within the
house: the garage, the access corridor (connecting the
yard with the garage and the entrance area) and the loft.
This would include insulating the walls and the ceiling
from the lower side, toward the access corridor and the
garage, and from the upper side, toward the unheated
loft. A great disadvantage and the potential energy re-
furbishment issue are also all uninsulated floors so that
their subsequent insulation would greatly contribute to
significantly better overall energy performance.
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1. OcHoBHM nopaum

beorpapa je rasHu rpan Penybnuke Cpbuje, Hajsehn
1 Aaneko Hajpa3sujeHujv rpad y penybnuuu; nocne Mc-
Tambyna v AtnHe, Tpehu Hajgehn rpag Jyromctoune Eg-
pone. Ocvm cBOje GopmanHe 1 agMUHUCTPATUBHE ynore,
beorpaga je ueHTap kynType, 06pa3oBatba, MPUBPEAHIX 1
CMOPTCKMX aKTMBHOCTK, ann 1 Hajnoceheruja TypucTmy-
Ka AecTuHauumja vy 3emmbi. beorpas npeacTasiba U m3y-
3eTHO 3HauajHO uBopuWTe MehyHapoaHor 1 fomaher
caobpahaja - aepoapPOMK, XenasHnyke CTaHULE, KoMep-
UMjanHa 1 Kapro Nyka nofpxasajy TProB1Hy 1 npuepes-
He fenaTHoOCTL.

HajcTapwju Tparosu HacesbaBarba Ha Teputopuju be-
orpafa aatvpajy jow 13 Heonwuta, oko 7000 rog. n.H.e. 3ax-
Basbyjyhut jeAnHCTBEHOM reorpadCKOM 1 reoCTPaTELLKOM

1. Basic information

Belgrade is the capital of the Republic of Serbia and
by far the largest and most developed city in the coun-
try; after Istanbul and Athens, it is the third largest city in
South East Europe. In addition to being a formal and ad-
ministrative seat, Belgrade is not only the center of cul-
ture, education, business and sporting activities, but also
the most popular tourist destination in the country. Be-
sides, Belgrade is a very important hub of international
and domestic transportation its airports, railway sta-
tions, and the commercial and cargo port support the
activities of trade and industry.

The oldest traces of settlement in the Belgrade area
date back to the Neolithic period, about 7000 BC. Owing
to its unique geographical and geostrategic position on

nonoxajy, Ha obanv fiBe senvike peke - Case v [lyHaBa, Ha
obopy lNaHoHCKe HM3Wje, beorpap je TOKOM BekoBa 610
MNePMaHEHTHO HaCTatbeH, ann 1 4eCcTo nonpulte 6ypHI/IX
ncTopujckux gorahaja. Jow 1412. rognte pecnot CredaH
Jlazapeswih je y beorpan npeHeo CBOjy NPeCcToHNLY , a o
1882. beorpap je npectoHula HoBodopmupaHe Kparbe-
BuHe Cpbuije. Mpap beorpap npencTassba He3aBUCHY Te-
puUTOpMjanHy jeanHuLy ca JIOKNaHOM CaMoyrnpaBoM.
CacToju ce op 17 onwTuHa (cnvka 6.1 1 Tabena 6.1), o
KOjux 6 0ByxBaTajy 1 NpUrpagcka Hacerba.

Cnuka 6.1 - Tpag beorpag - onwTnHe

PervioH 6, beorpag  Region 6, Beograd -

the banks of two rivers, the Sava and the Danube, and
on the edge of the Pannonian Basin, Belgrade has been
a permanent settlement for centuries and also a the-
ater of tumultuous historical events. Belgrade has been
the capital of Serbia ever since the establishment of the
Kingdom in 1882.The City of Belgrade is an independent
territorial unit with the local government. It consists of
17 municipalities (Fig. 6.1 and Table 6.1), 6 of which also
comprise suburban settlements.

Figure 6.1 - The City of Belgrade - municipalities

1. bapajeso 2. Boxposal, 3. Bpauap 4. lpouka 5. 3se3napa

6. 3emyH 7. JlazapeBal, 8. MnageHosa, 9. Hoeu beorpas

10. O6perosal 11. Manunyna 12. Pakosuua 13. CaBcKy BeHall
14. Conort 15. Crapu rpag 16. CypumH 17. Yykapuua

1. Barajevo 2. Vozdovac 3. Vracar 4. Grocka 5. Zvezdara
6. Zemun 7. Lazarevac 8. Mladenovac 9. New Belgrade
10. Obrenovac 11. Palilula 12. Rakovica 13. Savski venac
14. Sopot 15. Stari grad 16. Sur¢in 17. Cukarica
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Tabena 6.1 - beorpagcke onwTMHe:
reorpadcku n gemorpadcku nogaum

Table 6.1 - Belgrade municipalities:
geographic and demographic data

OnwTnHa MospurHa Bpoj ctaHoBHUKa(1)  lycTHa HacermbeHocTH [cT/ kmf]

Municipality Area [km]  Number of inhabitants(1) Population density [inh/ km’]

bapajeso 21312 27036 126.86
1 Barajevo

Boxposall 148.64 157152 1057.27
2 Vozdovac

Bpauap 292 55463 18994.18
3 Vracar

lpouka 289.23 83398 288.34
4 Grocka

3Be3napa 31.65 148014 4676.59
5 Zvezdara

3emyH 153.56 166 292 108291
6 Zemun

Jlazapesal 383.51 58 224 151.82
7 Lazarevac

MnapeHoBal 339.00 53050 156.49
8 Mladenovac

Hoswu beorpap 40.74 212104 5206.28
9 New Belgrade

ObepeHoBall 409.95 71419 174.21
10 Obrenovac

Mannnyna 446.01 170593 38197
11 Palilula

PakoBuLa 30.36 108413 357092
12 Rakovica

CaBcku BeHal| 14.00 38 660 276143
13 Savski venac

Conot 270.75 20199 74.60
14 Sopot

Crapv rpag 6.98 48 061 6885.53
15 Stari grad

CypuvH 284.85 42012 14749
16 Surcin

Yykapuua 156.50 179 031 114397
17 Cukarica

Beorpag 322237 1639121 508.87

Belgrade

Beorpancka knnma je ymepeHo - KOHTMHEHTanHa, ka-
paKTePUCTMYHa 3a Hejsehn feo Cpbuje. MpoceyHe Tem-
nepatype v AeBnjauuje nprikasaHe cy Ha cavum 6.2. Pe-
depeHTHa cnorballhba TemnepaTtypa nNpema akTyenHom
[MpaBUIHMKY O eHepreTckoj eprkacHOCTM 3rpaaa 3a Nof-
pyuje beorpaga nsnocn -12.1 °C.

Cnuka 6.2

Onicer cpefikyiX U anconyTHUX MeCeYHMX MakCMaTHUX
TemnepaTypa y beorpapy (pedepeHTHU nepuop

je 1971-2000.) (2)

PervioH 6, beorpag  Region 6, Beograd -

Belgrade has a moderate continental climate charac-
teristic of the largest part of Serbia. The average tempera-
tures and deviations are shown in Figure 6.2. The external
reference temperature for the Belgrade area, as defined
by the latest regulations on energy efficiency in build-
ings, is-12.1 °C.

Figure 6.2
The range of monthly mean and maximum temperatures in
Belgrade (reference period: 1971-2000). (2)

2. CTaTMCTUYKM NOJauy O aHanM3MpaHUM objeKTUMa
N OCHOBHM MOKa3saTtesby NpenMMuHapHe pervoHanHe
Tunonoruje 3a beorpag

Ha teputopumju beorpaga aHanvsvpaHo je ykymnHo
725 objekaTta, of Kojux 318 y KaTeropuju MHAVBMAYan-
HOT / MOPOAMYHOr CTaHOBaHa, @ TOKOM Pafia je [oAaTo
jow 26 objekarta (7 nHAMBMAYanHux). Aucnepsumja aHanw-
3MpaHKx objekata Mo onwTrHama je Aata y Tabenu 6.2.
Mako ce pagu O rpafcKoj cpearny, yuewhe nHanBMaY-
anHux kyha y ykynHom 6pojy ctambeHnx objekata je Beo-
Ma 3HauajHoO - 43.86% of yKynHor 6poja aHanM3MpaHnx
objekara.

2. The statistics on the analyzed buildings and ba-
sic indicators of the preliminary regional typology for
Belgrade

The survey in Belgrade included a total of 725 build-
ings, 318 of which belonged to the category of single-
family housing, while 26 (7 single - family) more build-
ings were added in course of the survey. The dispersion
of the analyzed buildings by municipalities is given in Ta-
ble 6.2. Despite the fact that this is an urban area, the
prevalence of single - family houses in the total number
of residential buildings is highly significant, accounting
for 43.86% of the total number of analyzed buildings.
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Tabena 6.2 - incnepsuja aHanunsnpaHvx objekata y 6eorpaa-
CKVIM rpafiCKUM OMNLTUHaMa

Table 6.2 - Dispersion of analyzed buildings in Belgrade
urban municipalities

OnwTtrHa
Municipality
Jo =
= o © v
vl a
=, 5 T, 8¢ 5< g% © © RS S5 |«
Qo | 8 8 © o © go o2 8= < T |29 SRS = EE%
18z | oo | oo cloz|laos |88 2| SEY S22 S ISP 8%
=0 O | ® xv | go | IS | ad | o oS | E= || o> | T =z | sola= | &8
o | T 8| IO | an | = To | 80 | @z | S5 | oo |lvs|eo|das|as| 55
SC |80 | 80|88 |88 |55 | BN |82 |85 |85 |a5 |23 |82]85|83 55|88
BB | B2 |d= |20 | A | wN |28 == |2z |00 |28 |82 | 0R | 0R | 86&H | 30 | wa
yt 30 89 14 30 44 88 29 28 115 30 72 29 15 13 1 88 725
us 30 40 1 30 14 37 17 26 1 23 27 19 - 12 2 39 318

y - yKynaH 6poj aHanm3vpaHux objekata
u — 6poj objekata UHAUBMAYANHOT / MOPOAMYHOT CTaHOBAba

Kaga je peu o tvny ypbanucTnuke gucnosnumje obje-
KaTa MHAVBMLOYaNHOr / MOPOANYHOT CTaHOBarba, Ny yp-
6aHoj MaTpwUy beorpaga npeosnahyjy cnobogHocTojehe
kyhe (95.61%), OOK je eBMAEHTMPAHO Ccamo 5 objekaTa y
HW3y (1.57%) 1 jol 9 objekaTa Koju 1majy Cycepa ca jeaHe
CTpaHe (2.82%).

Mako beorpag nma fyry nctopujy HacerbaBarba, Oy-
PHU UCTOPWjCKL Aorahaju ocTaBunm Cy Manv 6poj CTa-
pujux cTambeHunx objekata. CBera 0.31% eBMAEHTUPAHX
Kyha carpaheHo je npe lNpBor cBeTckor paTta, a 12.22%y
mehypatHom nepuopny. Hajsehu 6poj objekata (31.03%)
carpaheH je y nepunogy 1946-1970. roarHe, JOK je TOKOM
cnepehe Tpu Aelenvje MHTeH3NUTET rpagkee 1o yrnas-
HOM YyjeaHaueH (17.24% Tokom cefjampaeceTunx, 18.18%
ocamgecetnx, 14.73% pesepecetnx), Y nocnearbem rne-
pvioay v3rpaheHo je cera 6.27% objekaTa, LWTO Ce, OCKM
OMLITe HEMOBOSbHE €KOHOMCKE CUTyaLnje, MOXe JOHe-
Kfe 06jaCHUTU ¥ TeHOEHUMjOM 31aatba BULIECTaMBEHNX
3rpafia Ha napuenama Ha Kojuma cy paHnje une nHau-
BuayanHe kyhe.
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t — analyzed buildings (total)
s —single - family houses

As for the urban disposition of single - family hous-
ing, in the urban matrix of Belgrade there is also preva-
lence of free - standing houses (95.61%), with only 5 row
houses (1.57%) and 9 semi - detached houses (2.82%)
out of the total of the surveyed buildings.

Despite the long settlement history in Belgrade,
only few older residential houses have remained af-
ter turbulent events in its history. A mere 0.31% of the
surveyed buildings were built before World War | and
12.22% belonged to the Interbellum period. Most build-
ings (31.03%) were built in the period between 1946
and 1970 while in the next three decades, the intensi-
ty of construction was generally uniform (17.24% in the
1970s, 18.18% in the 1980s, and 14.73% in the 1990s). In
the subsequent period, only 6.27% of the buildings was
built, which can be explained by overall unfavorable eco-
nomic conditions and partly by the tendency of building
multi - storey apartment blocks on the lofts previously
occupied by single - family homes.

Ha cnvum 6.3 mpurikasaHa je npoueHTyanHa 3acTynbe-
HOCT pasnnUunTIX TUMOBA MHAMBUAYaNHKX ObjekaTa npe-
Ma MOCMaTPaHUM NePUOANMA.

Cnuka 6.3 - MpoueHTyanHa 3acTyM/beHOCT PasinunTuX Tn-
noBa 3rpaja 3a NOPOAMYHO CTaHOBatbe Mpema nepuoay
rpahera y pernoHy beorpap

%
40
35
30
25
20

15

10 I I

5 I—
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<1919

1919-1945
1946-1970
1971-1980
1981-1990
1991-2000
2001-2011

Y 0AHOCY Ha ONWTY TMMNOMOLLKY MaTpuly dopmmpa-
HY Y NMOYETHOj Pa3n UCTPaKMBarba, MAEHTUOUKOBAHO je
15 op 21 Teopujckn moryhux Tmnosa. Vimajyhu y suay
Pa3HOBPCHOCT ypbaHor TKMBa beorpaa, Moxe ce npe-
TNOCTaBUTK Aa NoCToje 1 NPEeACTaBHNLM 6 TMMoBa Koju
HefoCTajy, anvi ia Cy TONMKO PEeTKM Aa Ce MOry CcmaTpa-
TV CTAaTUCTUYKK MPENEBAHTHUM. VIAeHTNOUKOBAHN TUMO-
BM NpVKaszaHu Cy y Tabenn 6.3. VIHTepecaHTHO je fa, Kog
objekaTa HacTanux npe [pyror cBETCKOr paTa, NOCTOjM
BESIMIKA TUMJIOLWKA PAa3HOBPCHOCT, an 1 BUCOK CTEMeH
ypbanuTeTa. Kog kyha 3uaaHux y nocnepatHoM nepu-
oAy youaBa ce ipyrvi MPUCTYM, 4eCTo Ce KOPUCTE TUMCKM
NPOJeKTN W KOHEKYUJCKA pellersa, oK Ce HAKOH TpaH-
3uLMje NOHOBO, AOAYLEe CNOopPafiVYHO, jaBrbajy npruMmepn
aymopcke apxuTEKType 1 Texiba Aa Ce pa3Buje caBpeme-
HW MOAen ypbaHe guse.

PervioH 6, beorpag  Region 6, Beograd -

Figure 6.3 shows the prevalence rate in percentage
of different types of single - family houses by the con-
struction period.

Figure 6.3 - Percentage of presence of different types of sin-
gle family houses according to the building period
in the region of Belgrade

TN 1 - cnobopHocTojehe kyhe
(type 1 - free standing houses)

TN 2 - kyhe y H13y, cpeauniiHa nosunumja
(type 2 - row houses, central position)

TN 2 - kyhe y H13y, YBUYHa No3nLvja
(type 2 - row houses, edge position)

With respect to the general housing typology matrix
defined in the early phase of the survey, 15 out of 21 the-
oretically possible types of houses were identified. Given
the diversity of the urban fabric of Belgrade, it can be as-
sumed that the representatives of the 6 missing types do
exist, but they should be too rare to be considered sta-
tistically significant. The identified types are shown in Ta-
ble 6.3. It is interesting that the buildings erected before
World War Il display great typological diversity as well as
high level of urbanity. A different approach is observed
in the houses built after the war, with common use of
standard designs and ready - made solutions, while the
period after transition marks a return (however sporadic)
of authorship in architecture and a tendency to develop
a contemporary model of the city villa.
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Tabena 6.3 - Mpernen naeHTUGUKOBAHVX UHANBULYANTHNX

objekata y beorpaay

A A
<1919

b B
1919-1945

Uc
1946-1970

city of Belgrade
nb
1971-1980

EE
1981-1990

O F
1991-2000

Table 6.3 - Overview of identified types of buildings in the

rG
2001-2011

/. bpurapa Boxxpgosau Kapkoso batajHmua batajHmua Cemvak
|. brigada Vozdovac Zarkovo Batajnica Batajnica Senjak
2
Crapw rpag | Boxpgosal BoxxpoBsaly BoxkpoBsall,
Stari grad Vozdovac Vozdovac Vozdovac
3

Boxpaogall
Vozdovac

Bpauap
Vracar

Yykapuua
Cukarica

Yykapuua
Cukarica

Manunyna
Palilula

Benuka TMNonowkKa pa3HOBPCHOCT CTambeHux obje-
Kata y beorpagy vma 3a nocneauuy 1 PasHOMMKOCT y
Matepujanu3aumjn. KapakTepucTuyHO 3a Fpafcky cpe-
OMHY je TO WTO Cy W CTapwju OBjeKTU 3uaaHu YrnaBHOM
o[, YBPCTOr W TpajHOr MaTepujana; oneka, 6eToH, KameH
MPUCYTHN Cy N KOA HajCTapujux (@HKETOM 1 aHanM3ama
obyxeaheHwx) objekata. OCMM CNOpPaaNUHMX 13y3eTaKa,
Kyhe cy 3uaaHe y MacMBHOM KOHCTPYKTVUBHOM CKAOMY,
[0 ceflamaeceTX roTOBO UCKSbYYMBO Y OMeLu, a KacHuje
ce nounkbe 1 ca ynoTpebom onekapckor (rmrep) 6roka.
BeToHCKe KOHCTPYKUMje Ce jaBbajy Y ObjeKTVMa UHAYC-
TpWjanu3oBaHe rpadme (Cefamecete v ocampeceTe ro-
AViHe MPOLWOT BeKa), Kao ¥ Kol NojeauHyix objekata ay-
MOpCKe apXNTeKType.

TaBaHuLe CTapujux objekaTa Cy [pBeHe UM CUTHO-
pebpacTte BETOHCKe, IOK CY KOA ObjekaTa Apyre nosnosw-
He 20. BeKa yrnaBHOM apMmnpaHo - BeTOHCKe, MyHe nioue
WM NONYMOHTaXKHE Ca ONeKapCKMM MCIyHaMa.

KpoBOBW Cy yrnaBHOM KOCK, TPaAMLMOHaNHe apBe-
He KOHCTPYKLWMje, @ Yak 1 Ko 0bjekaTa KybuuH1X Gopmu
PaBHW KPOBOBW Ce PETKO jaBsbajy, Beh ce Kocw KpoB BU-
3y€NHO CKPWBA 13a Hasmaka.

Y CTpyKTypu dacagHmx 314oBa Tepmomsonauumja ce
(CnopafiMuHO) jaBrba Off OCaMAECETVIX TOANHA, anu Cy 1
Jlarbe pPeTku 06jeKTW Ca 3a[10BOSbaBajyRM TeEPMUUKIM
KapakTepucTVKama.

MacagHa cTonapwja Bapvpa y 3aBMCHOCTM Of Nemopa
rpaarbe - Kon objekata 3mpaHux go 1970. npeosnahyjy
[PBEHN ABOCTPYKM MPO30PW, 3aCTaKIbeHN jeIHOCTPYKIM
cTaknom. Mocne 1970. Hajuewhe cy yrpahvBaHW Npo30-
Py TUNa KPWO Ha KPWIO Kao W jeAHOCTPYKM OPBEHM
NPO30PW Ca TEMOM30ALVOHNM CTaK/IOM, AOK TOKOM MO-
cnefhbux feleHnja npeosnahyjy pasnunynte spcte MBL
cTonapvje. Kog nykcysHumje onpemibeHmnx objekaTta ja-
B/bajy Ce v KobMHauuje APBO - aNyMUHMYM AN anymu-
HU]JYMCKM NPpOoGUAn, Kao v B1ekoMopHe MBL| KoHCTpyK-
Lnje HoBuWje reHepaunje.

(1) Monwc cTaHOBHMWTBA, AOMaNNHCTaBa 1 CTaHOBa Y
Penybnunun Cpbwuju 2011. MPBK PE3YJITATV - Peny6nuka
Cpbuija - Penybnmyky 3aBoA 3a CTAaTUCTHIKY,

bunter *540, beorpag 2011.

(2) http://www.hidmet.gov.rs/podaci/meteorologija/Klima_
Srbije_lat.pdf
NPUCTYMIbEHO jaHyapa 2012.
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The wide variety of residential building types in Bel-
grade is also reflected in diverse materialization. Urban
environment is characterized by having the old houses
built of solid and durable materials: brick, concrete, and
stone are present in the oldest buildings included in the
survey and subsequent analyses. Apart from sporadic
exceptions, the houses were built in the massive con-
struction system, mainly in brick until the 1970s while
hollow clay blocks were used from then on. Concrete
constructions occur in the industrially built houses of the
1970s and 1980s and in certain examples of authorship
architecture.

Floor structures in the older buildings are wooden or
ribbed concrete slabs whereas in the houses from the
second half of the 20th century they are mostly made
of reinforced concrete, full or semi - prefabricated slabs
with clay infills.

The roofs are mainly pitched, traditionally wooden
structures; flat roofs are rare even in cubic houses, where
the pitched roof is hidden from view by the parapet.

There have been sporadic uses of thermal insulation
in facade walls since the 1980s, but houses with satisfac-
tory thermal characteristics are still rare.

Fenestration varies depending on the period of
construction; until the 1970s, the windows were most-
ly wooden double sashes with single glazing. After the
1970s, wooden single sash windows with thermal glaz-
ing prevailed while in recent decades, various PVC types
have often been used. More luxurious houses sometimes
have combinations of wood and aluminium or alumini-
um profiles as well as new generation multi - chamber
frames.

(1) 2011 Census of Population, Households and Dwellings in
the Republic of Serbia FIRST RESULTS - Statistical Office of the
Republic of Serbia,

Bulettin *540, Belgrade 2011

(2) http://www.hidmet.gov.rs/podaci/meteorologija/Klima_
Srbije_lat.pdf
acessed January 2012



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

beorpag, rpagcka 30Ha

MopoamuHa kyha rpaheHa 1927. roanHe npepn-
CTaB/ba jefaH Ofl HajpaHvjux npumepa MofepHUC-
TUuKe apxuTekType. CnoboaHocTojehn objekat, Ha
yry fiBe ynuue, uma CyTePeHCKy eTaxy y Kojy ce yna-
31 Ca HWKe KoTe, mpu3emsbe, CnpaT U TasaH. [opes
CBOJVX APXUTEKTOHCKMX BpeAHOCTV (0bjekaT je 3al-
TMREH Kao CMOMEHWK KynType) OH npefcTaB/ba U Tw-
nuuaH npumep rpahersa y neprody vsmehy ABa pata.
KOHCTPYKTVBHYM CKMoM objekTa uYMHe MacMBHW 3WAO-
BV 0f1 oneke AebsbriHe 45 cm 'y NOAPYMY U CyTEPEHY, a
30 cm Ha BUWWM eTaxama. MehycnpaTHa KOHCTPYKUMja
n3mehy nprsemba 1 Cnparta je ApBeHa, a U3Haa Noapyma
je Xepbcm TaBaHMUa. KpoB je koc, bnaror Harnba, cakpu-
BEH Vi3a aTvke, MOKPUBEH NTMMOM. BonymeTpujy objekTa
KapakTepulle CMULarbe Maca, WTO je pe3ynTuparno Benv-

e K/IM [TOBPLUVHAMA PABHVIX TEpaca.
180

<50%

Belgrade, downtown zone

The family house built in 1927 represents one of the
earliest examples of modernist architecture. It is a free -
standing structure at the corner of two streets with dif-
ferent elevation; it has the basement floor accessed from
the lower elevation, the ground floor, the first floor and
the loft. In addition to its architectural value (the build-
ing is protected as a historical monument), it represents
a typical example of Interbellum construction. The build-
ing structure is composed of massive brick walls with the
thickness of 45 cm in the cellar and the basement and
30 cm in the upper floors. The floor between the ground
level and the first floor is wooden, and the cellar is cov-
ered with the Herbst construction. The structure is slight-
ly pitched, hidden behind the attic parapet, and cov-
ered with metal cladding. The volume of the building is
characterized by recesses, resulting in large areas of flat
terraces.

OcHoBa npur3emsba

Groundfloor
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OcHosa cnpata
First floor

[1] yna3, [2]coba, [3] aHeBHa coba, [4] Kyxuhba, [5] ocTaBa, [6] kynatuno, [7] ToanerT, [8] Tepaca, [9] xoaHwik, [10] cTeneHuwTe
[1] Entrance, [2] Room, [3] Living room, [4] Kitchen, [5] Storage, [6] Bathroom, [7] Toilet, [8] Terrace [9] Corridor, [10] Stairs

Objekar je nopoanyHa Kyha, Kojy je apxuTeKTa npojek-
TOBAO 3a CTaHOBarbe CBOje nopoavLe. [laHac je noaereH
Ha Tpw CTambeHe jeanHuue. CyTepeHcKa eTaxa je Hesa-
BMCHa UENVHa, VCNOA jeJHOT iefla OCHOBE, Nofe/beHa Ha
CTamMbeHM NPOCTOP M rapaxy Y Koje ce MpUCTyna ca Huke
KoTe. [p13eMHN A0 UMHY Opyry CTambeHy jeauHuLy ca
[Ba ynasa: rMaBHUM 1 BOUHUM Y KOje Ce ynasu ca ynuue
Ha BULWOj KOTW. MpBKM cnpaT je nocebHa, Tpeha, cTambeHa
jearH1La, No rabapuTy Marba Off MPU3EMHE eTaxe, Tako
[la VIMa BENNKY KPOBHY Tepacy, MoBe3aHy Ca ABOPUILLTEM.
BouHK ynas je y cTeneHnwHOM NPOCTOPY Koju NpeacTa-
B/ba BEPTUKAHY KOMYHWUKaLMjy 3@ ClpaTHY, MOAPYMCKY
1 TaBaHCKy eTaxky. OpraHu3alujy OCHOBa KapakTepuiue
GYHKUMOHaNHa NoferbeHOCT, TIOMMUYHIN TOKOBM, KOMbOP-
He NpocTpaHe cobe. TaBaH UvHY jeiHa Marba NPOCTOpYja
KOja Ma 1311a3 Ha KpoB objeKTa.

The building is a family house designed by the archi-
tect as his family residence. Now it is divided into three
residential units. The basement level is an independent
unit spreading under a part of the ground floor and it
is divided into a residential area and a garage accessed
from the lower street. The ground floor accommodates
another residential unit with two entrances: the main
entrance and the side entrance, accessed from the up-
per street. The first floor has the third separate residen-
tial unit of dimensions smaller than the ground floor so
that it has a large roof terrace connected to the court-
yard. The side entrance is located in the zone of the stair-
way, which is the vertical communication for the upper
floor, the cellar and the loft. The floor plan organization
is functionally divided; it follows a logical flow and has
comfortable spacious rooms. The loft comprises a small
room with access to the roof of the building.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CMObAWBK 311 EXTERNAL WALLS
1.21 31 of oneke 25 cm, 060CTpaHo ManTepurcaH brick wall 25 cm, plastered both sides
0.87 31 of oneke 44 cm, 060CTpaHo ManTepurcaH brick wall 44 cm, plastered both sides
MPEMPAHN 3MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
1.36 31, 0f] oneke 6.5 cm, 060CTPaHO ManTepucaH brick wall 6.5 cm, plastered both sides
31 o oneke 29 cm, 000CTPaHO ManTepucaH brick wall 29 cm, plastered both sides
MPEFPALHN 30BN n3mvehy ctamb. jeamHumua PARTITION WALLS between units
MNOA HATIY GROUND FLOOR
1.88 napkety achanty 2.2 cm, bUTyMeHCKa parquet 2.2 cm, asphalt, bitumenous
m3onauuja 1 cm, 6eToHcka nnoda 10 cm, insulation 1 cm, concrete 10 cm, gravel 10 cm
wbyHak 10 cm
TABAHMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
0.46 HabvjeHa 3emsba 10 cm, ipBeHe neTse 4 cm, rammed earth 10 cm, plank 4 cm,
ApBeHe rpeae / Ba3gyx 14 cm, air gap / timber beams 14 cm,
TpwyaHM nnadoH 5cm straw - plaster ceiling 5cm
TABAHWLA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
0.75 napkeT 2.2 cm, noAnatocHuLe 2.5 cm, ApBeHe parquet 2.2 cm, plank 2.5 cm, timber batten layed in
netee y necky 8 cm, Xepbcm cutHopebpacTa sand 8 cm, Herbst thin - ribbed concrete slab 30 cm,
TaBaHmua 30 cm, TpwyaHu nnadoH 5 cm straw - plaster ceiling 5 cm
0.38 napkeT 2.2 cm, nognatocHuue 2.5 cm, ApBeHe parquet 2.2 cm, timber batten 2.5 cm, timber batten
netee y necky 10 cm, gacke 2 cm, apsere rpege/  layed in sand 10 cm, plank 2 cm, air 20 cm, straw -
Ba3ayx 20 cm, TplwyaHy nnadoH 5 cm plaster ceiling 5 cm
KPOB ROOF
053 Kepamuyke naoyumue 1 cm, uemMeHTHa Kolybiia 3 ceramic tiles 1cm, screed 3 cm, thermal insulation
cm, TepMomsonaumja 5 cm, bUTyMeHcka 1M3onaumja, 5 cm, bitumenous insulation, Herbst thin - ribbed
Xepbcm cutHopebpacTa TaBaHKMUa 30 cm, TpwuaHu  concrete slab 30 cm, straw - plaster ceiling 5 cm
nnadoH 5 cm
MPO30PK WINDOWS
350 APBEHN, BOCTPYKM Ca Pa3MakHyTUM Kpuavma wooden, connected double framed
(ycKa KyTwja) ca jeiHOCTPYKMM CTaKoMm with single glass
2.50 anyMUHNyMCKI, jeAHOCTYKM Ca aluminium, single framed

TEPMOMN30NALUNOHNM CTaK/TOM

with insulating glazing shutters

CUCTEM IPEJAFDA
enekTpuuHo, 270 m? rpejaHor NpocTopa

HEATING SYSTEM
electric, 270 m? of heated area

MPUMPEMA TOMJE BOLE
enexkTpuYHU bojnep

HOT WATER SYSTEM
electric boiler

Y nepunopy of noyetka NCTpaxrBarba A0 M3paje ose
KrbUre objekar je peKOHCTPyMCaH, ObHOBMbEHaA je 1 Tep-
MUYKWM 130710BaHa (acaza 1 KOMMIETHO PEHOBMPAH ABO-
puLWHK npocTop. [pe aeceT roanHa 3amerbeHn Cy npo-
30pW Ha cnpaTy v yrpaheHa je anymrHujyMcKka bpasapuja
uMMe je 3HauajHo MobosblUaH TEPMUYKM KOMbOpP OBe
eTaxe. Y npv3emby Cy 3aApXkaHn ayTeHTUYHN NPO30pu
KOjW Cy TvMa KpWIO Ha KPWO, BEPTUKATHO KNN3HY, Ca
npobnemrma NpofdysaBarba 1 foler 3anTusarba. Obje-
KaT je y MehyBpemeHy TepM1YKI 130/10BaH Ca TpW CTpa-
He, 1oAaBak-eM TepMmon3onalmnje aebsbuHe 8 cm. JegmnHa
Hen3onoBaHa dacaja je Ka [or0j ynnuw, 360r perbeda y
BeLITauYKOM KamMeHy Koju yKpallaBa objekaT. M3onosare
TOr 3Kfda Ca yHyTpallke CTpaHe [oAaTHO 61 nobosblia-
110 TepMMYUKe KapakTepurcTuke objexTta. C 0631pom fa ce
objekaT He rpeje y Lenocty, AoAaTHa 13onaumja Ka He-
rpejaHyM nNpocTopujaMa JomnpurHena 61 yKynHumM eHep-
reTCKUM Nobosbluakbuma.
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Between the commencement of the survey and the
production of this book, the building has been recon-
structed: the facade has been refurbished and thermal-
ly insulated while the courtyard has been fully renovat-
ed. Ten years ago, the first floor windows were replaced
by aluminium frames, which significantly improved the
thermal comfort of this level. The original ground floor
windows remain as connected double framed with
problems due to poor sealing. The building has since
then been thermally protected on three sides by add-
ing 8 cm insulation. The facade facing the street below
remained uninsulated due to the artificial stone relief
decoration. Insulation from the inside would add to the
thermal performance of the building. As the house is not
fully heated, additional insulation to the unheated rooms
would contribute to its total energy efficiency.



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

b2
B2

beorpag, rpagcka 3oHa

Ob6jekaT NOPOAVYHOr CTaHOBarba Y TPAAWLMOHANHO)
rpaackoj matpuum msrpaheH je 1936. roamHe. Kyha vma
npu3emsbe 1 CNpart, UCNOA Aena Npusemba npema Aso-
puwTy noctoju noapym. Objekar je n3BeaeH y MaCUBHOM
KOHCTPYKTUBHOM CUCTeMy, GacafiHv 31A0BK Cy of NyHe
oneke 25 cm v 38 cm. MehycnpaTHe KOHCTpyKUMje Cy
nyHe Ab nnoue, a M3Haj cnpata je APBEeHW KapaTaBaH.
[po3opw cy M3BOPHO OUAM ABOCTPYKM APBEHM Ca LUW-
POKOM KYTWJOM, JEAHOCTPYKO 3aCTak/beHM, Ca CMOSbHUM
LPBEHUM poneTHama, a 1999. Ha [iBa CTaHa Cy 3amerbeHn
CaBpeMeHVjUM, [PBEHVM, Ca TepPMOMaH 3aCTak/bereMm.
KpoB je cnoxeHor obnvka, TpaanLuvoHanHe ApBeHe KOoH-
CTPYKLWje, NOKpUBeEH Lipernom. [pejarbe je KOMOMHOBAHO,
y ABa CTaHa Ha enektpuuHy eHeprujy (TA 1 enkotao), y
jeAHOM CTaHy Ha ApBa, a y nokany Ha ctpyjy (TA).

184

<50%

Belgrade, downtown zone

The family residence in the traditional urban matrix
was built in 1936. The house has the ground floor and
the upper floor; there is the basement under a part of the
ground level on the side of the courtyard. The building
was constructed in the massive system with facade walls
of 25 cm and 38 cm full brick. The floor structures are re-
inforced concrete slabs and wooden Karatavan. Original-
ly, the windows were wooden wide - box double sashes
with single panes and external wooden roller blinds; in
1999, these were replaced in two apartments by more
modern wooden frames with insulating glazing. The roof
is of complex shape with the traditional wooden con-
struction and clay tile. Heating is combined: two apart-
ments are heated by electric power (TA stove and elec-
tric furnace), one apartment uses wood for fuel, and the
business premises are heated by the electric TA stove.

1,
T\#

OcHoBa npun3emsba
Groundfloor
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OcHoBa cnpata

First floor

[1] xoaHuK, [2] kynaTuno, [3] Kyxutba, [4] Tpnesapwja, [5] AHeBHa coba, [6] coba, [7] ocTaBa
[1] Corridor, [2] Bathroom, [3] Kitchen, [4] Diningroom, [5] Livingroom, [6] Room, [7] Storage

Kyha je noumpaHa Ha camoj perynaunoHoj AnHujK,
Tako fla Hema npepnbaluTe. Y nprsemsby Ce Hanasw nokarn,
Ca AVPEKTHVM YNa3oM Ca YNnLE, Y CEPBUCHMM YNa3oM 13
XOAHWKA, Kao 1 CTaH NPBOOUTHO HaMeHEeH PEHTUPAtLY.
LleHTpanHo NO3MUMOHNPAH YNasHU XOAHWK BOAM Ka 6o-
YHOM CTEMeHMLUTY, MPeKo Kora ce 13fasv y ABopuwTe
Koje je y apyrom geny napuene. Ha cnpaTy je npojekTto-
BaH BeNW CTaH CaNOHCKOr TWMa, Koju je y MehyBpemeHy
nofesbeH Ha fiBa CTaHa. 360r 3HauajHe AybuHe OCHOBE,
1 6OUHMX CycefiHMX 0bjeKkaTa, Kyha 1MMa CBEeTIapHMK Ha
jeaHoj 6ouHOj dacaan, AOK je ABOPULLHW [eo Kopnyca
Kyhe ancTaHumpar of 6ouHor cyceaa, WTo je omoryhuno
NPUPOAHO OCBET/bABarbe 1 NPOBETPaBatbe CBKX NPOC-
Topuja. CBY CTambeHn NPOCTOpU 1 IoKan ce rpejy, AoK
je raBHa KOMyHWKaumja (LeHTpanHW xofaHuK 1 cTene-
HULWITE) HerpejaHa.

The house is positioned along the street front so
that there is no front yard. There is a shop on the ground
floor with direct access from the street and the service
entrance from the hallway, from which the apartment
originally intended for renting. The centrally positioned
entrance hall leads to a side staircase and access to the
courtyard on the other part of the lot. The first floor ac-
commodates a spacious prewar - style apartment, later
divided into two units. Due to the considerable depth of
the floor plan and laterally adjacent buildings, the house
has a light well on one side facade, while the courtyard
volume is detached from the lateral neighbor enabling
natural lighting and ventilation of all rooms. All residen-
tial units and the shop are heated, while the main com-
munication zone (the central hallway and the staircase)
is not.
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u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
bt CMObAWBK 311 EXTERNAL WALLS
0.87 31 of oneke 38 cm, 060CTpaHo ManTepucaH brick wall 38 cm, plastered both sides
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
148 31 o oneke 25 cm, 000CTPaHO ManTepmcaH brick wall 25 cm, plastered both sides
MPETPALHV 3MOOBU n3mebhy ctamb. jeanHumua PARTITION WALLS between units
MNOA HATIY GROUND FLOOR
e 1.84 nlammHaT 1 cm, LemMeHTHa Kolwyrbuua 5 cm, laminate 1 cm, screed 5 cm, bitumenous insulation,
l Tepmouzonaunja 6 cm, bUTymeHcCKa 1sonauuja, concrete 15 cm, gravel 10 cm
6eToHcKa nnoyva 10 cm, wibyHak 10 cm
[ =) TABAHWMLUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
Fl_ 0.64 HabwvjeHa 3emsba 10 cm, ipBeHe neTBe 4 cm, rammed earth 10 cm, timber batten 4 cm, air gap 4
PR . ' Bazayx 4 cm, TpWYaHM Mantep 5 cm cm, straw - plaster ceiling 5 cm
TABAHMUA npema HerpejaHom nogpymy FLOOR CONSTRUCTION to unheated basement
0.64 napkeT 2.2 cm, AallyaHa noasora, necak 5 cm, parquet 2.2 cm, wood decking, sand 5 cm / batten
ApBeHe netse 5/8 LM, 6eToH 22 cm 5/8 cm, concrete 22 cm
KPOB ROOF
"'—‘—-'"" MPO30PK WINDOWS
3.00 LPBEHN, j[eAHOCTPYKM Ca TEPMOM30NALVIOHNM wooden, single framed with insulating glazing,

CTaK/IOM, YHYTPalllkbe 3aBece

with inner curtain

CUCTEM TPEJAFDA
NHOVBUAYANHO Ha CTPYjy, 153 m? rpejaHor
npocTopa, 9 500 kWh/rog.

HEATING SYSTEM
electric, 153 m? of heated area, 9500 kWh/y

MPUNPEMA TOMNE BOAE
6ojnep / rac

HOT WATER SYSTEM
boiler / gas

186

Tokom 1999. roarHe TepMUYKN je CaHVpaH Leo ABO-
puilHe 1 yandHe dacage, kKao 1 feo 3140Ba Npema He-
rpejaHoM XOAHVKY. Ha [1Ba CTaHa je 3amerbeHa ctonapvja,
3y NpV3emsby je APBEHW NOA Ha 3eM/bM 3aMerbeH HETOH-
CKOM MJTIOYOM.

MoTnyHWja eHepreTcKa caHaumja kyhe 61 nogpasy-
MeBana [OCNefHy ¥ KOMMAeTHy Tepmousonauunjy ¢a-
CafHNX W AnnataumMoHrX 31AoBa. 3ameHa Npo30pa, Kako
OPUTVHaNHNX, TaKO 1 NPO30pa KOoj1 Cy MOCTaBIbEHW Y MO~
CNeArb0j PEKOHCTPYKLMIW, @ KOj HUCY MOKa3ann »efbe-
HE KapaKTepUCTMKe, Y BENMKO] Mepu OW [omnpuHena
CMarbeHby TOMNOTHUX rybrTaka. TepMmuKa caHalja Kom-
nneTHe TaBaHWLe Npema TaBaHy (KapaTaBaH) je Mmepa-
TVB, Ny TOM CMUCTTy Ce Npeanaxe MeCTUMUYHO OTKMBarbe
MOKPWBHOT C/10ja Aacaka, Myrberbe NpocTopa mmehy Ta-
Batbaya MEKOM TepMOM30MauUMjoM, Te MOHOBHO 3aKu-
Barbe Aacaka. VIHTepBeHUWja Ha NOAHOj KOHCTPYKLMjW Ha
TNy je n3sefeHa NpUInKoM NoCnefrbe pekoHCTpyKUyje,
Kao 1 Ha TaBaHMUM Npema nogpymy. [Npenopyuyje ce Ta-
Kohe 1 KomnnetTuparbe TONAOTHON M30/10Bakba 3MA0BA
npema HerpejaHoM XO4HWKY, O4HOCHO CTEMEHNLTY.
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In 1999, a segment of the facades facing the court-
yard and the street was thermally insulated as well as
parts of the walls to the unheated hallway. The windows
in two apartments were replaced and the wooden floor
on the ground floor was replaced by a concrete slab.

More thorough thermal refurbishment of the house
would entail consistent and complete thermal insula-
tion of the facade and dilatation walls. The replacement
of windows, both the original ones and those installed
during the last reconstruction which did not show favor-
able characteristics, would significantly contribute to re-
ducing heat losses. Thermal rehabilitation of the entire
floor to the loft (the Karatavan) is imperative; the meth-
od proposed would involve partial removal of the cov-
ering boards, filling the space between rafters with soft
thermal insulation and returning the boards. The floor
constructions on the ground and to the basement were
improved during the last reconstruction. It is also recom-
mended that thermal insulation of the walls to the un-
heated hallway and stairway should be completed.
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Beorpag, wrpa rpaacka 3oHa

CnobopaHocTojeha kyha ca Be cTambeHe jefnHuLEe NO
CBOJjOj GOPMM, OPraHM3aLMji OCHOBE 1 HauMHY rpaherba
npeacTaB/ba TUNMYaH NpUMEp 13 NeaeceTnx 1 wesnece-
TWX rofnHa npouwsnor Beka. Objekat je KomnakTHe popme,
Ca Mo jefHOM CTamMbeHOM jeAMHULIOM Y MpU3emby 1 Ha
cnparty. Micnoa aena ocHoe GopmupaH je noapym, Koju
Ce JaHaC KOpWCTM 3a CTaHOBarbe. KOHCTPYKTVBHM CKION
objeKTa UvHe 31A0BM 31aaHn onekom AebrbuHe 38 cm'y
npu3emsby, a 25 cm Ha cnpaty. O6UMHY NOAPYMCKM 1 Te-
ME/bHM 3W0BM O3WdaHV Cy KameHoM AebrbiHe 50 cm.
KpoB je ueTBOPOBOAAH, iPBEHE KOHCTPYKLMjE, MOKPUBEH
XbebrbeHnm Lpenom. TaBaHMLa 13HaA NoOAPYMa je nyHa
apMMpPaHo - BETOHCKa NIoYa, M3Hag Npu3emba je pahe-
Ha y cuctemMy ABpameHKo, a U3Hag Cnparta, Ka TaBaHCKOM
NpPOCTOPY, je ApBeHa KOHCTPYKLVWja Ca KapaTaBaHOM.

<50%

Belgrade, uptown zone

This free - standing house with two residential units is
a typical example of the 1950s and 1960s form, floor plan
organization and construction method. The building has
a simple compact form with one residential unit on both
the ground floor and the upper floor. There is a base-
ment under a part of the floor plan, which is now used
for living. The construction system is composed of brick
walls with the thickness of 38cm in the ground floor and
25 cm in the upper floor. The voluminous basement and
foundation walls are made of stone 50 cm thick. The roof
is hipped with wooden construction and covered with
clay roof tiles. The slab to the basement is a reinforced
concrete, the one to the ground floor was done in the
Avramenko system, and the one above the upper floor to
the unused attic is a wooden Karatavan construction.
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OcHoBa cyTepeHa
Basement floor

OcHoBa npu3emsba

Groundfloor

[1] npencobsbe, [2] Tpnesapuja, [3] Kyxurba, [4] AHeBHa coba, [5] kynaTuno, [6] cnasaha coba, [7] ocTaBa, [8] xoaHwK
[1] Lobby, [2] Dining, [3] Kitchen, [4] Living, [5] Bathroom, [6] Bedroom, [7] Storage, [8] Corridor

OcHoBe npwu3semrba 1 Cnpata Cy OpraH1M3oBaHe OKO
cpeavLUrber, NOAYKHOT XOAHMKA KOj Aenn NpoCTop Ha
cobe, ca jenHe, 1 oCTane NPoCTopuje, Ca Apyre CTPaHe.
Cobe cy opujeHTICaHe Ka YNMYHOj (jy»KHOJ) CTpaHW a Ky-
X1Hba, TPMesapuja 1 KynaTuno Ka ABOPWLLHO]j (CeBEpPHO))
CTpaHu. [NogpymcKa eTaxa je HakHafHO MmpeTBOpeHa y
CTambeHy 1 cacToju ce oA jefHe Behe npocTopuje- AHEB-
Hor BOPaBKa, Ca KyXvHOM 1 Tpre3apnjom 13 Koje ce yna-
31y Kynatuno. NoapyMcKM NpocTop Mma nocebaH ynas
Ca CnosbHe CTpaHe. Pa3nuke y opraHmM3aumjy OcHoBe
npvizemsba 1 cnpata cy M1UHUManHe. Koa nprnsemHe eTa-
e Tprne3sapuja je npeTsopeHa y cnasahy coby, a Ha cn-
paty Taj NPOCTOP je NOoAe/beH Ha TPNe3apujCKmn e 1 OC-
TaBy Yy KOjy Ce ynasu 13 Kyxutbe (WTo je brnna npeobutHa
naeja opraHnsaumje ocHose). CteneHnue 13mehy eTaxa
Cy CTPMe 1 HeKOMPOPHe 3a KpeTarbe.

The ground - and upper floor plans are organized
around the central rectangular hallway dividing the
space into rooms on the one side and other rooms on
the other. The bedrooms are oriented towards the street
(south) while the kitchen, the dining room and the bath-
room face the courtyard (north). The basement level has
been subsequently converted into a residential area and
consists of one large room - the living room with the
kitchen and the dining area adjoining the bathroom. The
basement has a separate entrance from the outside. The
organization of the ground- and upper floors varies min-
imally. On the ground level, the dining room has been
converted into a bedroom, while upstairs that room is
divided into the dining area and the storage room en-
tered from the kitchen (which was the original idea of
the floor plan organization). The stairs between the floors
are steep and uncomfortable for use.



- ATnac nopoaunuHmx kyha Cpbuje  Atlas of Family Housing in Serbia

u ENIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
i CMObAWBK 311 EXTERNAL WALLS
1.14 31 of oneke 38 cm, 060CTpaHo ManTepucaH brick wall 38 cm, plastered both sides
148 31 of oneke 25 cm, 060CTpaHo ManTepucaH brick wall 25 cm, plastered both sides
1.66 31 of KameHa 50 cm, mManTep 3 ¢cm stonewall 50 cm, plaster 3 cm
1= MPETPALHN 3AOBW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
2.11 31 0f oneke 12 cm, 060CTpaHO ManTepucaH brick wall 12 cm, plastered both sides
MPEFPALIHN 3VAOBW n3mehy ctamb. jeanHuua PARTITION WALLS between units
NOA HATIY GROUND FLOOR
1.88 napket y achanty 2.2 cm, OUTyMeHcKa 13onauuja parquet 2.2 cm, asphalt, bitumenous insulation 1 cm,
1 cm, 6eToHcKa nova 10 cm, wibyHak 10 cm concrete 10 cm, gravel 10 cm
TABAHMUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
046 HabujeHa 3emrba 10 cm, facke 2 cm, ApBeHe rpege  rammed earth 10 cm, plank 2 cm, air gap / timber
/ Basayx 14 cm, TpwyaHy nnadoH 5 cm beams 14 cm, straw - plaster ceiling 5 cm
TABAHNLUA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
0.75 napker 2.2 cm, nognartocHuue 2.5 cm, ApBeHe parquet 2.2 cm, timber batten 2.5 cm,
neTBe y necky 8 cm, aspameHKo cuTHopebpacTa timber batten layed in sand 8 cm, avramenko thin -
TaBaHMUa 30 cm, TpwYaHy nnadoH 5 cm ribbed concrete slab 30 cm,
straw - plaster ceiling 5 cm
KPOB ROOF
["r'—"f' MPO30PK WINDOWS
3.50 APBEHM, IBOCTPYKM Ca Pa3MakHyTVM KpUamnma wooden, double framed with single glass, shutter
(ycKa KyTwvja) ca jeAHOCTPYKMUM CTaKIoM,
_ _]__[ Cnosballkbe ApBeHe posneTHe
o 2.50 IBLl jenHocTpyKM Npo30p ca r3onauyoHnm ctaknom — PVC, single framed with insulating glazing

CUCTEM IPEJAFDA
enekTpuuHo, 98m? rpejaHor NpocTopa

HEATING SYSTEM
electric, 98m? of heated area

MPUMPEMA TOIJTE BOLE
enekTpuyHu 6ojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je TepMUUKM HEW30MOBaH Ca OPOjHMM MPO-
bnemrMa Koje 13 Tora npowsunase (KOHAeH3 y yHyTpa-
WHeM npocTopy, BefMKa NOTPOWHa eNekTpuyHe
eHepruje 3a rpejarbe). MpriopuTteT 61 NpPeAcTaBBbano no-
CTaBs/barbe TepMom3onaLyvje Ha GacagHe 31MaoBe 1 3ame-
Ha JoTpajanux npo3opa. Npobnem koju ce Takohe mopa
y3eTn y 063up je rpejarbe camo jegHe mpoctopuje Ha
cnpaty Tako Aa 61 1o NoXerbHO TePMUUKK 130710Ba-
TV MehycnpaTHy TaBaHuUy n3mehy oBe aBe eTaxe. C 06-
31POM [a CrpaTHa eTaxa MMa ABe Tepace pelleHe Kao
KOH30/1e, MPUCYTHU Cy TEPMUYKM MOCTOBW KOjU Takohe
3axTeBajy ofrosapajyhe n3onosarbe. MehycnpatHa KOH-
CTPYKUMja Ka TaBaHy je n3paheHa of ApBeHVX rpeaa, ca
Jlackama MpUKyLaHuM npeko v cnojem 6nata. dogatHa
TepmMou3onaumja No NoAy TaBaHCKOr NMPOCTOpa, Takohe
6V nonpuHena yKynHUM eHepreTCKuM ylTenama v fio-
Ouijarby KBaNMTETHWM]EN XXMBOTHOT MPOCTOPA.
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The building is not thermally insulated, which has re-
sulted in a number of problems (interior condensation,
high consumption of electric power for heating). Insu-
lating the facade walls and replacing the deteriorated
windows should have priority. In reconstruction, another
issue to be considered is the fact that only one room up-
stairs is heated so that it would be desirable to thermally
insulate the floor construction between the two levels.
Considering the thermal bridges caused by the two con-
sole terraces upstairs, proper insulation of these is also
required. The floor to the loft is a construction of wooden
beams with board decking and mud infill. Additional in-
sulation of the loft floor would also contribute to overall
energy savings and raising the quality of the living area.
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Beorpag, wrpa rpaacka 3oHa

CnobopHocTojehun objekat cnpatHocTH Mo+TM+1+k
carpahen je 1972. roamHe. CacTojn ce of ABe CTambeHe
jeanHMLe ca 3acebHum ynasuma (Kyha je cumeTpmyHo
nofe/beHa no sBepTukany), a 1990. roavHe jegHa CTam-
6eHa jeanHnua je npolwrpeHa. ObjekaT je NOBy4YeH Y of-
HOCY Ha ynV4Hy perynaunjy, WTo je KapakTepncTUyHO 3a
pe3naeHumanHe genose rpaga. OcHosHa dopma je jen-
HOCTaBHa, a AorpaheHn Aeo je NpoayKeTak jeAHor CTaHa.
KpoB je ABOBOAaH, KNacluHe fpBeHe KOHCTPYKLMje. KoH-
CTPYKTUBHM CK/OM je MacuBaH, dacagHn 3ua0BKM Cy Of
oneke (nebmbuHa je 38 cm), a TaBaHwWLe cy 6eToHcke (Ab
nnoyYa v3Hag noapyma, TM TaBaHuLa M3Haa npusemsba
1 cnpata). Mpo3opu Cy ApBeHW ABOCTPYKM 3aCTaKibeHM
jeHOCNOjHVM CTaK/IOM Ca APBEHMM poJfieTHama OfH. Ca
TepMonaH CTak/oM 1 APBEHVM KanLMma.

192

<50%

Belgrade, uptown zone

The free - standing house (floors: B+GF+1+L) was
builtin 1972. It consists of two residential units with sep-
arate entrances (the house was symmetrically vertical-
ly divided). In 1990, one of the units was extended. The
house is withdrawn from the street front, which is typi-
calin the residential parts of the city. The basic floor plan
is simple, with the annex as the extension to one of the
units. The gabled roof is a traditional wooden construc-
tion. The construction system is massive with 38 cm brick
fagade walls and concrete floors (a RC slab over the base-
ment, a TM floor above the ground floor and the upper
levels. The windows are wooden double sashed with sin-
gle panes and wooden roller blinds, while in the exten-
sion they are wooden with thermal glazing and wooden
shutters.
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® B@® ® T KO 5@ ®
O g® = RO 9

® ® ®
OcHoBa npvzemsba OcHoBa cnpata

Groundfloor First floor

[1] npeacobsbe, [2] kyxutba ca Tpnesapujom [3] cnaaha coba, [4] kynaTtuno, [5] cnasaha coba

[1] Lobby, [2] Kitchen, Dining, [3] Living , [4] Bathroom, [5] Bedroom

OcHoBa 3rpafie je jelHOCTaBHa, roToBO KBafipaTHOr
obnuka (11x12.5m), noferbeHa Ha fge (MpPBOOUTHO MaeH-
TUUHE) CTaMbeHe jeANHULIE Ca KyX1HOM U IHEBKM O0paB-
KOM Y npu3emsby 1 cnasahmm cobama Ha cnpaty. Micnog
[lefla OCHOBe Hanasw ce MoApym Ca NeTHhUM Kyxihbama
Koje Cy BpeMEHOM aflanTrpaHe y cTambeHe npoctopuje.
TaBaHCKM NPOCTOP Ce TPEHYTHO He KOPUCTU 3a bopaBgak,
anu “ma BUCUHY Koja omoryhaea npowuperse cTambe-
HOr MPOCTOPa W Ha OBY eTaxy. Kako cBaka CTambeHa je-
AVHWLA YMa COMCTBEHM yna3 U cTeneHwuwTe, moryhe je
Pa3HOMIMKO [MMEH3NOHWCake CTambeHor Mpoctopa Y
CKnapy ca notpebama nopogauue. ToeHyTHO ce NMoapym
1 TaBaH He KOPWCTe 3a CTaHOBatbe, a ANCMO3MLMja NPOC-
TopWja Koje ce rpejy AaTa je Ha roprbem uptexy. CTaHoBY
MMajy He3aBMCHe CUCTEME eTaXHOT rpejarba Ha rac.

The floor plan of the building is simple, almost square
- shaped (11x12.5m), divided into two (originally identi-
cal) residential units with the kitchen and the living room
on the ground floor and the bedrooms upstairs. Below a
part of the floor plan there is the basement with summer
kitchens, later adapted into living quarters. Presently, the
attic is not used for living but its height allows expanding
the residential area on this floor as well. Owing to a sepa-
rate entrance and staircase to each of the units, the resi-
dential area can be organized in various ways depending
on the family’s needs. At present, the basement and the
attic are not used for living; the disposition of the heat-
ed rooms is given in the graph above. The apartments
have independent individual heating systems with gas
- boiler.
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u EIEMEHTU TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
€ i CMObAWBK 311 EXTERNAL WALLS
1.49 31 of oneke 38 cm, 060CTpaHO ManTepurcaH brick wall 38 cm, plastered both sides
B MPEFPALHW 3MOO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
211 31p o oneke 12 ¢cm, 060CTPaHO ManTepucaH brick wall 12 cm, plastered both sides
& i MPEFPALIHN 3VAOBW namehy ctamb. jeanHumua PARTITION WALLS between units
1.31 31, 0f orneke 38 cm, 060CTPaHO ManTepucaH brick wall 38 cm,plastered both sides
MNOA HATIY GROUND FLOOR
5 TABAHMUA npema HerpejaHom TaBaHy FLOOR CONSTRUCTION to unheated attic
= T . 250 LUemMeHTHa Kollyrbiia 3 cm, TM3 TaBaHmua 20 cm,  cement screed 3 cm, TM3 hollow clay block floor
L@m ManTep 2 cm 20 cm, plaster 2 cm
TABAHNLA npema HerpejaHom noapymy FLOOR CONSTRUCTION to unheated basement
: 2.08 napKeT 2.2 ¢m, UeMeHTHa Kolyrbuiia 4 cm, parquet 2.2 cm, screed 4 cm, concrete slab 20 cm
! 6eToHCKa nnoya 20 cm
KPOB ROOF
MPO30OPK WINDOWS
3.50 APBEeHU, IBOCTPYKM Ca Pa3MakHyTUM Kpuavma wooden, double framed with single glass, wooden
(ycKa KyTvja) ca jeAHOCTPYKUM CTaknvma, ApBeHe  blinds (1972)
poneTHe (1972)
3.00 APBEHU, jeAHOCTPYKM Ca TEPMOM30NALMIOHMM wooden, single framed with insulating glazing,

CTak/IOM, ipBEHN WanoHK (1990)

wooden shutters (1990)

CUCTEM IPEJAHBA
rac, 2009, 81 m?, 1300€ / rop.

HEATING SYSTEM
gas, 2009, 81 m?, 1300€ / yr

MPUIMPEMA TOTE BOAE
enekTpuuHu 6ojnep

HOT WATER SYSTEM
electric boiler
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Objekar je rpaheH 6e3 1kakse TepMmnyKke 13onalnje,
na by oCcHoBHe Mepe yHanpehera eHepreTckux nepdop-
MaHCK NofpasymMeBsane TePMMUKO 130/10BaHe dacagHux
31[0Ba Ca CMosballitbe CTPaHe, KPOBHE KOHCTPYKLMje 1
nofa noayma, Kao 1 3ameHy dacagHe ctonapuje. Y pexu-
My Kopwwherba KojW MpaTh )MBOTHE LIMKIyCe MOPOAV-
Le, Hema yBeK noTpebe 3a rpejarbem CBUX eTaxka. [punu-
KoM Behe peKOHCTPYKLUMje, Npenasak Ha No4HO rpejarbe,
ca [obpom 13onaumnjom UCNod passoda y nogy, Aonpu-
Heno 61 60sbeM TEPMUUKOM KOMBOPY, TOMNOTHN ryouLm
npema HerpejaHnm eTakama v BUnv 3HaTHO YMarbeHH,
a TEPMMUKa MHEPTHOCT TaBaHuLe buna 6u nckopuiihe-
Ha. Kon cnoboaHocTojehux 3rpaga nonyT ose, Moryhe je
pasmaTpat 1 Behe MHTepBeHUMje, MOMyT M3MeHa Y OC-
HOBW, JOrPafiFbV CTAaKNEHNKa, yBONEHE aKTVBHUX CUCTe-
Ma 1 cn. Kako je 3rpaga nofesbeH no BepTUKanu, npu
Behum MHTEpBeHUMjaMa je Moryhe JoHeKke Kopurosa-
TV HeKe MHWUWjanHe HepgocTaTke 1 60sbe NCKOPUCTUTY
MUKPOMOKaLMjCKe YCNIOBE Pa3NMUMTIM TPETMAHOM CTaM-
6eHVX jeArHmLa.
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The house was built without thermal insulation so
that the essential improvements to energy performance
would include external insulation of the facade walls, the
roof construction and the basement floor, as well as re-
placement of the facade fenestration. When the heating
regime follows the family’s life cycles, there is not always
need to heat all floors. If a major reconstruction was to be
undertaken, the conversion to floor heating with prop-
er insulation would considerably contribute to the ther-
mal comfort, reduce thermal losses toward the unheated
floors, and utilize the thermal inertia of the floor slabs. In
free-standing structures like this, it is possible to consider
even more thorough interventions, such as changes in
the floor plan, the addition of a greenhouse, the intro-
duction of active systems, etc. As the building is divid-
ed vertically, it would be possible to correct some of the
original shortcomings during major undertakings and
thus enable better use of local climate conditions by in-
troducing different architectural treatments to the hous-
ing units.
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Beorpag, npurpaacko Hacesbe

MopoanyHa kyha ca ase cTambeHe LieninHe y 6eorpas-
CKOM NPUrPaACKOM Hacesby rpaheHa je Tokom ocampaece-
TUX roAanHa 20. BeKa 1 O AaHac Huje y MOTMyHOCTM 3aBp-
WeHa, Kao 1 MHore Kyhe 3a CTaHOBarbe WWPOM 3EMJBbE.
ObjekaT je cnobogHocTojehn, Ha penatmBHO MpPOCTpa-
HOj Mapueny, NPUANYHO MOBYYeH Y OfHOCY Ha peryna-
UKjy, MOCTaBIbEeH TaKo ia OCTaBsba MOMOBKHY Mnalia Cio-
60aHy. Y npusemsby 1M NOTKPOBIBY Cy dopmuUpaHe Ase
CTambeHe LiefimHe roToBO UAEHTUYHe NMPOCTOpHe opra-
HU3aUnje, npensubeHe 3a CTaHOBakbe Pa3NNYUTYIX reHe-
paumja y oksMpy 1cte nopoauue. opma je cacsmm cae-
JeHa 1 CAAPKM MPAKTUTYHO CaMO apXeTUMCKe enemeHTe
kyhe. KpoB je nBoBOAaH, Ca Manum CTpexama, a 13Hafg
3aCTak/beHor Tpema / BeTpobpaHCKOr MpocTopa, npea-
BMheHa je Tepeca Koja H1Kafa Huje nylTeHa y GyHKUWjY.

<50%

Belgrade, suburban zone

A family house with two residential units in a Bel-
grade suburb was built during the 1980s and has never
been fully completed, which is a feature of many residen-
tial houses throughout the country. It is a free-standing
house on a relatively spacious lot, set back from the street
front and positioned so that half of the lot is left free. The
ground floor and the loft accommmodate two residential
units of almost identical layouts, intended for housing dif-
ferent generations of the same family. The form is rath-
er minimalist and practically contains only the archetyp-
al elements of the house. The roof is gabled, with short
eaves; a terrace was planned but never functionally real-
ized above the glazed porch / windbreak zone.
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OcHoBa npvzemsba
Groundfloor

OcHoBa cnpata
First floor

[1] yna3, [2] npeacobsbe, [3] kynatuno, [4] ctenenuiwTe, [5] Kyxutba, [6] Tpnesapwja, [7] aHeBHa coba, [8] coba, [9] coba
[1] Entrance, [2] Lobby, [3] Bathroom, [4] Stairs, [5] Kitchen, [6] Dining room, [7] Living room, [8] Bedroom, [9] Bedroom

3rpaav NpaBoyraoHe OCHOBE, MPUCTYNa ce No Kpahoj
CTPaHW, TaKo [1a Ce Ha yNa3HW BeTpobpaH Hagosesyje no-
OYXKHV XOAHMK Ca [ABOKPaKMM CTeneHMIITeM Koju Mo-
Be3yje CBe NpocTopuje CTambeHe jeanHuLe. Y npearsem
[eny Hanase ce fiBe cnasahe cobe 1 KymaTtuno, AoK je
y 3adHeM fleny cMelTeH B10K Kyxuhba - Tpresapuja -
[HEBHN OOpaBaK Yy jeAnHCTBEHOM MPOCTOPY BeNnYmHe
7.9%4.4m. Ha cnpaty je 0Ba NPOCTOPHa OpraHm3aLuja no-
HOBJbEHA, @ W3 LIeHTPANHOT XOAHMKa je npeasuheH 13na-
3aK Ha Tepacy. Ha obe eTake rpeje ce camo NPoCTop AHe-
BHOTr 60paBKa, 1Ok ce cnasahe cobe v Kynatuna He rpejy.
OTBOpW Cy NOCTaB/bEHW TaKO Aa UCMYHaBajy enemeHTap-
He 3axTeBe MPVPOLHOr OCBET/baja W BEHTUMALUMje noje-
OMHAYHNX NPOCTOPW]a; HATLE HMje OCTBAaPEH ANPEKTHWM)U
BU3YENHWU 1N QYHKUMOHANHM KOHTAKT Ca TepeHOM WK
HenocpeaHM OKPYKerbeM.

The rectangular building is accessed from the short
side so that the entrance windbreak zone leads to an
oblong corridor with a two - flight staircase, connecting
all rooms in a unit. At the front, there are two bedrooms
and the bathroom while at the back, there is a 7.9x4.4m
single - room service block comprising the kitchen, the
dining room and the living room. Upstairs, the layout re-
peats and the central corridor has access to the terrace.
On both floors, only the living room is heated while the
bedrooms and bathrooms are not. The openings are po-
sitioned so that they meet the elementary requirements
as for natural lighting and ventilation of individual rooms;
a more direct visual or functional contact with the terrain
or immediate surroundings has not been achieved.
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U ENEMEHTU TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
i CNO/bAWLRK 31 EXTERNAL WALLS
0.50 mantep 2 cm, 3ua of oneke 25 cm, plaster 2 cm, brick wall 25 cm, thermal insulation 5
Tepmomnsonaymja 5 cm, mantep 1 cm cm, plaster T cm
MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
2.11 31 of oneke 12 cm, 060CTpaHo ManTepurcaH brick wall 12 cm, plastered both sides

MPEFPALIHN 30BN namehy ctamb. jeanHumua

PARTITION WALLS between units
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Nno4 HATIY
napket y acdanty 2.2 cm, 6eToHcKa nnoda 10 cm,
WwbyHak 10 cm

GROUND FLOOR
parquet 2.2 cm, asphalt, concrete 10 cm,
gravel 10 cm

TABAHNLUA npema HerpejaHom TaBaHy
Tepmomzonauumja 10 cm, JIMT TaBaHnua 20 cm,
mantep 2 cm

FLOOR CONSTRUCTION to unheated attic
thermal insulation 10 cm,
LMT hollow clay block floor 20 cm, plaster 2 cm

TABAHNLUA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

i .__ . 0.30

KPOB

Lpen 2 cm, ApBeHe netge 3/5 cm, gacka 2 cm,
KPOBHa KOHCTpyKLMja / Tepmomzonaymja 14 cm,
TUMCKAPTOHCKa mova 1.25 cm

ROOF

clay roof tile 2 cm, timber batten 3/5 cm,

plank 2 cm, roof construction/thermal insulation
14 cm, gypsum board1.25 cm

r_rr 3.00

MPO30PU
APBEHU, jeAHOCTPYKM Ca TePMOM30NALMOHIM
CTaK/oM, 3aBece Ca yHyTpalltbe CTpaHe

WINDOWS
wooden, single framed with insulating glazing, with
inner curtain

CUCTEM TPEJAHDA
enekTpuuHo, TA neh, 76 m? rpejaHor NpocTopa,
6 000 kWh / rop.

HEATING SYSTEM
electric, TA furnace, 76 m? of heated area,
6 000 kWh /'y

MPUMNPEMA TOMJE BOLE
enexkTpunuHu bojnep

HOT WATER SYSTEM
electric boiler
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Kyha je rpaheHa CKpOMHVM 1 jeAHOCTaBHMM Cpef-
CTBMMa, anu je unak yrpaheHa v MYHVManHa TepMoun30-
naumja y KibyuHe AefioBe TEPMUYKOr OMOTaya. XOAHWK Y
jeHOj 1 CTeneHnLTe Y Ayroj OCOBMHM Kyhe pa3aBsajajy
dyHUMOHanHe uenuHe v odsnade aobap [eo TOMIoTHe
eHepruje, Tako [la Ce Ha obe eTaxke TPeHYTHO rpeje camo
[HEBHA 30Ha KOja UMHW HE3aBUCHY NMPOCTOPHY M QYHK-
LMOHANHY LiennHy.

Mako HesaBplleH, OBaj objekaT He Moxe OuUTK
yHanpeheH 6e3 Befux ynararba v 036U/bHVIX MHTEPBEH-
uvja. Gacafja je HEAOBO/LHO M30/10BaHa, anu je omarn-
TePUCaHa, KPOBHa KOHCTPYKLMja Takohe 1Mma Heky Tem-
pousonauujy, anv 6y gofasarbe HOBe MofApasymeBasno
CKMIarbe 1 3amMeHy 3aBpluHe obnore y cobama, wuta. Y3
Mano Beha ynaratba TOKOM rpafre, Morao ce noOuUTK
€HepreTcKn MHOro eduKacHUju objekat, koju bu 3axTe-
BaO [afleKo Marbe eHepryije 3a rpejarbe Te bu ce y ekc-
nnoaraunjn aobuo paneko 6osbK TePMUUKKA KOMBOP Y
Lenom objexTy.
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Although the house was built with modest and sim-
ple means, there is minimal thermal insulation installed
in the key elements of the thermal envelope. The corri-
dor in the one axis of the house and the staircase in the
other, separate the functional zones and cause consider-
able heat losses so that on both levels, only the day zone
is heated since it is an independent spatial and functional
unit.

In spite of being incomplete, the house could have
no improvements without major investments and com-
prehensive interventions. Insufficiently insulated, the fa-
cade has been rendered; the roof construction also has
some thermal insulation but adding a new layer would
assume that the room finishing should be removed and
replaced, etc. With slightly more investment during con-
struction, the house now would be much more ener-
gy efficient and would consume far less heating energy
thus enabling much better thermal comfort in the entire
building.
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beorpag, npurpaacko Hacerbe

CnobopHocTojeha nopoavdHa kyha y npearpabhy
beorpapa, cnpatHocTn M4k, rpaheHa je aeBepeceTnx
roavHa 20. BeKa. U cagpxu ABe CTambeHe jeauHuue (y
npvi3emsby 1 MOTKPOBIbY) KOje KOPUCTe pasnnyuTe reHe-
paumje y okBMpy 1cte nopoaue. Objekart je NoBydeH y
OAHOCY Ha perynaumoHy nnHujy 1 NoCTaB/beH je Y LieH-
TpanHoMm feny napuene, ca jeANHCTBEHVIM KOCKO - ne-
waukmm npunazom. OCHOBHK KyOyC je roToBO KBagpat-
He OCHOBe, Ca jakMM aKLEHTOM Ha CTEMEeHWULIHOM Aefny,
[IOK je KDOB HELUTO CIIOKeHMj Y HacTojarby Aa ce fobuje
MOBOJbHMja BONYMETPMja MPOCTOPKMja Y MOTKPOBIBY U
Harnace oTBOPK Ha ropH0j eTaxku. CBOjoM MojaBHoLWhy
objekaT NpeaAcCTaB/ba KapakTepucTuiaH npumep, ca ene-
MEHTIMa 0OAMKOBaka M MaTepujanmsaLimje Beoma nony-
NAPHUM Yy CTaMOEeHO] apXMTEKTYPU fieBeAeCTUX.
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<50%

Belgrade, suburban zone

A free - standing family house in a Belgrade suburb
(floors: GF+L) was built in the 1990s. It comprises two res-
idential units (on the ground floor and in the loft) used
by different generations of the same family. The house is
set back from the regulation line and centrally positioned
on the lot, with a single approach for both vehicles and
pedestrians. The basic floor plan is almost square, with
a highlighted stairway zone, while the roof is somewhat
more complex with the intention to gain volume in the
loft rooms and to emphasize the openings in the upper
level. The appearance of the house, with its elements of
form and materialization, is characteristic of the residen-
tial architecture quite popular in the 1990s.

PervioH 6, beorpag  Region 6, Beograd -

OcHoBa npur3emsba
Ground floor

OcHoBa cnpata
First floor

[1] npeacobsbe [2] xonHwiK, [3] AHeBHa coba/Tpne3apuja, [4] cnasaha coba, [5] Kyxutba, [6] KynaTuno
[1] Lobby, [2] Corridor, [3] Living/ Dining room, [4] Bedroom, [5] Kitchen, [6] Bathroom

3rpafia UMa 3ajeIHVNYKM YNa3 1 3aTBOPEHO CTeNeHNLITe
KOjJUM Ce MpWCTyna CTaHy Ha cnpaTty. Obe cTambeHe jeau-
HULe 1Majy no Ase cnasahe cobe, IHEBHM OOpaBak ca Ky-
XVFOM M TPMe3aprjoM 1 KynaTuio. Y nprsemsby Cy AHeB-
Ha 1 HONHa 30Ha CTaHa NoAEebeHe YNPaBHO Ha YKL, Tako
Ja AHeBHY BopaBak VMa ABOCTPaHY opujeHTaumjy (ynmua-
[BopuLITE), jenHa cnaeaha coba je okpeHyTa npema ynu-
UK, a Apyra npema ABOPULLTY. Y NOTKPOB/BY je HohHa 30Ha
OpUjeHTMCaHa NpemMa YInLY, a IHeBHa 1 CepPBMUCHa NpemMa
ABopuLTy. KpoBHUM 6auama, Koje Cy ca Npefrse CTpaHe
nopaBHaTe ca GacaiHVIM PaBHKUMA, JobVjeHa je KompopHa
BMCKHA Y cobama NMOTKPOBHE ETaxe.

Oba cTaHa ce rpejy Ha rac, oK je CTeneHuLHN Npoc-
TOP HerpejaH.

The building has a single entrance and a closed stair-
way to access the apartment upstairs. Both units have
two bedrooms, the living rooms with the kitchen and
the dining room, and the bathroom. In the ground floor
apartment, the division into day and night zones is per-
pendicular to the street so that the living room has two-
sided orientation (to the street and to the courtyard), one
bedroom faces the street and the other is turned to the
courtyard. Upstairs, the night zone is oriented towards
the street, while the living and the service areas face the
courtyard. The eyebrow dormers, aligned to the fagade
planes on the front, allow for a comfortable height of the
loft rooms.

Both apartments use gas for heating and the stair-
way zone is not heated.
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u ENEMEHTW TEPMWUYKOT OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
CNOJbAWRK 3K EXTERNAL WALLS
0.64 mantep 2 ¢m, 3ua oa rutep 6s0Ka 25 cm, plaster, clay block wall 25 cm, thermal insulation 3
Tepmovzonauumja 3cm, oneka 12cm, Mantep 2 ¢cm cm, brick 12 cm, plaster
B i MPEPALHW 31MO0BW npema HerpejaHom npoctopy  PARTITION WALLS to unheated area
1.27 ManTep 2 ¢m, 31 of rutep 6roka 19 cm, Tepmo plaster, clay block wall 19 cm,

mMantep 3 cm

thermal insulating plaster 3 cm

MPEFPALIHN 30BN namehy ctamb. jeanHumua

PARTITION WALLS between units

040

Nno4 HATIY

NaMmHaT 1 cm, LeMeHTHa KoLysbuua 5 cm,
Tepmouzonaunja 6 cm, bUTymeHcCKa 1sonauuja,
6eToHcKa nnoyva 10 cm, wibyHak 10 cm

GROUND FLOOR
laminate 1 cm, screed 5 cm, thermal insulation 6 cm,
bitumenous insulation, concrete 10 cm, gravel 10 cm

TABAHWMLUA npema HerpejaHom TaBaHy

FLOOR CONSTRUCTION to unheated attic

TABAHNLUA npema HerpejaHom noapymy

FLOOR CONSTRUCTION to unheated basement

0.28

KPOB

upen 2 cm, ApBeHe netse 3/5 cm, BeHTUINCAH
CNOj APBEHVIX NIETBKM 3 €M, flacka 2 CmM, KPOBHa
KOHCTPYKUWja / Tepmonsonaupja 14 cm,
TMNCKapTOHCKa mova 1.25 ¢cm

ROOF

clay roof tile 2 cm, timber batten 3/5 cm, timber bat-
ten ventilated layer 3 cm, plank 2 cm, roof construc-
tion/thermal insulation 14 cm,

gypsum board 1.25 cm

202

MPO30PK
APBEHV, jeAHOCTPYKM Ca TepMOM30aLMOHVIM
CTaK/OM, 3aBece Ca yHyTpallke CTpaHe

WINDOWS
wooden, single framed with insulating glazing,
with inner curtain

CUCTEM IPEJAFDA
Vaillant ecotec plus, 153 m? rpejaHor npocTopa,
9500 kWh / rop.

HEATING SYSTEM
Vaillant ecotec plus, 153 m? of heated area,
9500 kWh /y

MPUNPEMA TOMNE BOAE
6ojnep / rac

HOT WATER SYSTEM
boiler / gas

MacagHn 3vOOBM 3rpafe Cy CeHO8UY KOHCTPYK-
umja (rvtep 6nok 25cm, Tepmowrsonaumja 3cm, oneka
12cm, dacagHn Mantep). YrpagrOom Tepmomsonauuje
Behe aebrbiHe, Morao ce fobuTh dacaHu 31a 3HATHO
60BYX TEPMUYKNX KAPAKTEPUCTUKA Y3 MUHVIMAIHY pas-
NVIKY Y MPUMaPHOj MHBECTUUMjN Koja b1 ce mcnnatuna
Beh Ha camoMm MoueTKy ekcrnonatauuje. TepMUUKM KOM-
dop y neTHem nepuoy Takohe 6v 6110 NPUMETHO 6oL
Y neTremM nepromy, Cnosballkbi 3aCTOpW (Hanp. eciuH-
2ep poneTHe"), 3HauajHo Ou ymarbunn TOMIOTHE [O6UTKe
(capa cy yrpaheHn BeHeUMjaHepy Ca yHyTpallhe CTpa-
He). Pacnopep npocTopuja y NOTKpOBIbY He omoryhaga
edrKacHO NOMPeYHO NPOBETPABaLE, Te NAKO Ce Paj O
cnobopHocTojehem 06jeKkTy, 1 HeBHa 1 HOMHa 30Ha OC-
Tajy jeAHOCTPaHO OpujeHTMCaHe.

PervioH 6, beorpag  Region 6, Beograd -

The facade walls were done in a “sandwich” construc-
tion (25cm clay block, 3cm thermal insulation, facade ren-
dering). If thicker layer of insulation had been installed,
the facade wall would now have better thermal charac-
teristics at minimal difference in the original investment
with immediate payoff. Besides, thermal comfort in sum-
mer would also be remarkably better. In summer, external
blinds (such as Esslinger roller blinds) would reduce heat
gains significantly (there are now internal Venetian blinds).
The loft room layout does not allow for effective direct
ventilation; although it is a free-standing structure, both
day and night zones remain oriented to only one side.

203
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Mwnnua JoaHosuh - Monoswh, yp. EHepreTcka
ONTMMM3aLMja 3rPafa Yy KOHTEKCTY OapKyBe
apxuTeKType — Aeo 1: AHanwmsa CTpyKType rpaheBuHCKor
boHaa, APXUTEKTOHCKM hakynTeT YHuBep3nTeTa y
beorpapay, 2003.

Mwunnua JoaHoswh - Monosuh, yp.
EHepreTckaonTMMmM3aLmja 3rpafa y KOHTEKCTY OfpKMBe
apxuTeKType — aeo 2: MoryhHocTn yHanpehera
eHepreTCKmNx KapakTepucT1Ka rpaheBunHCKor GoHAaa,
ApPXUTEKTOHCKM dakynTeT YHuBep3uTeTa y beorpaay,
2005.

Kopviwhere Tunonoruja 3rpaga 3a npoLeHy
eHepreTcknx NnepdopMaHCcH HaUOHaNHor
rpahesuHckor GorAaa, Moctojeha nckyctea y EBponckim
3em/bama 1 3ajefH1YKM npuctyn — [Mpsu TABYJTA
CUHTe3HW mn3BelwTaj — TABYJTA pagHu Tvm, jyHn 2010.
www.building-typology.eu

[npekTnea 2010/31/EY EBponckor napnameHTa 1
Cagerta EBpone of 19 maja 2010. Y Be3n Ca eHepreTckim
nepdopmaHcama 3rpaga. OdrupmjanHm rmacHuK
Esponcke yHnje J1153/13.18.6.2010.

CTaTUCTUUKM roanLak pebynnvke Cpbuje,
Peny6nunyku 3aBoa 3a cTatncTrky, beorpag 2003.

Mwnnua JosaHosuh-Tonosuh, yp,,ErepreTcka
edUKaCHOCT y 3rpafiapCTBy: MPOLIEHa EHePreTCKMX
nepdopmancn rpahesnHckor doHaa Cpbuje’, HTepHY
LOKYMEHT, ADXUTEKTOHCKIM GakynTeT YHMBep3nuTeTa y
beorpany, beorpaa 2010,
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