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Gradevinski sektor

Analiza podataka o gradevinskom sektoru u Srbiji
obavljena je na osnovu sledecih izvora:

statistiCkih godisnjaka Republickog Zavoda za statistiku
podataka kompanija za daljinsko grejanje

podataka Ministarstva energetike

podataka Ministarstva zdravlja

podataka Ministarstva nauke | prosvete

podataka Agencije za energetsku efikasnost Srbije
podataka sprovedenih energetskih pregleda,

podataka sprovedenih projekata (SEEP1 i SEEP2,
GTZ..)
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Prikupljeni podaci o gradevinskom
sektoru u Srbiji

Prikupljeni podaci o zgradama u Srbiji, prema sektorima i
podsektorima (245 miliona kvadratnih metara):
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Prikupljeni podaci o potrosnji energije u
zgradama u Srbiji

Prikupljeni podaci o zgradama u Srbiji, prema sektorima i
podsektorima:

Total _— Percentage
Building type T)t:?;ir Zf building T‘;tra;ah;:;?d :t?)t;i :';';'ad['r:% of collected
9 area [m?] data [%]

Public office buildings!" 323 340,920 327,810 12,000,000 2.7
Hospitals’? 207 291,279 272223 4,000,000 6.8
Schools!®! 824 1,510,420 1,480,802 11,250,000 13.2
Commercial® 236 884,782 842 649 18.000,000 4.8
Residential®! 1,465 4,876,244 4,734.217 190,000,000 3.9

[MSource: Utility company data from Belgrade, Ni§, Sombor and Zrenjanin; Ministry of Infrastructure and Energy

[2ISource: SEEP1 and SEEP 2, SEEA; Ministry of Infrastructure and Energy

BlSource: SEEP1 and SEEP 2, SEEA, GTZ project “Strengthening of the Local Self-Government”; Ministry of Infrastructure and Energy
“Source:Utility company data from Belgrade, Ni§, Sombor and Zrenjanin

5ISource:Utility company data from Belgrade, Ni§, Sombor and Zrenjanin
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Komercijalni sektor u Srbiji

Zgrade komercijalnog sektora imaju oko 18 mil m?
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Javni sektor u Srbiji

Zgrade javnog sektora imaju oko 27 mil m?
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Podsektor zdravstva u Srbiji

Zgrade namenjene zdravstvenoj zastiti imaju oko 4 mil m?

Share of buildings (%)
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Podsektor zdravstva u Srbiji

Ukupan broj zgrada koje su namenjene zdravstvenoj zastiti
Iznosi 1641.
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Podsektor obrazovanja u Srbiji

Zgrade namenjene obrazovanju imaju oko 11.25 mil m?

Share of buildings (%)
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Podsektor zdravstva u Srbiji

Ukupan broj zgrada koje su namenjene obrazovanju u

drzavnom sektoru iznosi oko 2000.
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Stambeni sektor u Srbiji

Stambeni sektor u Srbiji zauzima oko 78% ukupnog gradevinskog
fonda i to (190 mil m?):

- Individualne porodic¢ne kuce — 121 mil m? (50%)
- Viseporodi¢ne zgrade — 69 mil m? (28%)

Dwellings area
200,000,000

150,000,000

‘s 100,000,000

— = ——
— =

1960 1970 1980 1990 2000 2010

50,000,000

urban mual - “total Year




"
Stambeni sektor u Srbiji

Stambeni sektor u Srbiji broji blizu 3 miliona stambenih jedinica, od
cega oko 1,5 miliona u urbanom podrucju i nesto manje u ruralnom
podrucju.
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Stambeni sektor u Srbiji

Ukupan broj izgradenih stanova prema periodu gradnje je prikazan na
dijagramu.

Total number of dwellings by period of construction
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Stambeni sektor u Srbiji

Ukupan broj izgradenih stanova prema periodu gradnje je prikazan na

dijagramu.
Dwelling area by period of construction
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Stambeni sektor u Srbiji

Struktura stanova prema tipu prikazana je dijagramom.

Dwelling by type
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Stambeni sektor u Srbiji

Prosecan broj osoba po jednom stanu je prikazan dijagramom.

Average number of persons per dwelling
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Stambeni sektor u Srbiji

Prosec€na povrsina stambenih jedinica po korisniku je prikazana

dijagramom.
Average dwelling area per person, m2
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Stambeni sektor u Srbiji

ProsecCna povrsina stana tokom perioda gradnje je prikazana
dijagramom.

Average area per dwelling, m2
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Tehnicki zahtevi za termicku zastitu
zgrada

TehnicCki propisi vezani za termiCku zastitu zgrada su se menjali tokom
vremena, $to je prikazano tabelom:

AdoptionYear of the Standard

External facade wall (climate zone II) 1.32 1.07 0.93 0.90 090 0.30

Double wing-on-wing window Not defined 2.50 2.60 2.70 3.10 | 1.50

20
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Tehnicki zahtevi za termicku zastitu
zgrada

TipiCne zgrade perema periodu izgradnje i procenat u gradevinskom
fondu

Technical regulation
adotion year

1900
Percentage of
building stock | 149%
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Potrosnja energije po sektorima

Potros$nja energije po sektorima:

OBuildings  Olindustry O Traffic Buildings

2,361 Mtoe

3,219 Mtoe Commercial Public
18%

0.579 Mtoe

2,832 Mtoe Residential
70%
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Prosecne cene energije i energenata

Energy Carrier Consumer Category Price (VAT Included) Comment
€/MWh

Electricity! All 102 Average
Electricity2! Households 60 Average
Firewood All 20 Average
Coal All 16 Average
Heavy oil All 45 Average
Light fuel oil All 75

Natural gas All 50 Average
Heat(l All 60 Average

1l Source: ARS - recalculated
2l Source: ARS - recalculated
I8l Source: District Heating Company Beogradske elektrane 23
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Potrosnja energije u stambenom sektoru

Struktura potroSnje finalne energije u domacinstvima na godiSnjem

nivou

Annual average energy consumption per household (2003)

B Space heating and cooling ®Domestic hot water ® Cooking ® Home appliances ® Lighting

24
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Potrosnja energije u stambenom sektoru

Struktura potro$nje elektricne energije u domacinstvima na godidnjem

nivou

Annual electricity consumption of households (2003)

B Electric heaters for domestic
hot water preparation

19%, B Electricity tor cooking

¥ Wazhing machies (dish and
clothes)

B Freezeres, refrigerators and
thew combination

® Lighting

® Other electricity consumption

| Electricity for space heating

25
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Potrosnja energije u stambenom sektoru

Struktura potro$nje finalne energije energije u domadinstvima prema
vrsti energenta

Final Energy Consumption in households (motor fuels excl.)
30,000,000
25,000,000
20,000,000
=
= 15,000,000
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10,000,000
5,000,000
2008 2009 2010
® Fire wood 1,942,778 2,622,500 2,514,167
m Coal 3,760,556 2,998,611 3,453,889
 Heat 4211,111 4,344,444 4,429,722
W Electricity 14,098,056 14,411,667 14,645,278
® Oil and oil derivates 398,333 16,667 364,444
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Potrosnja energije za grejanje stanova u

evropskim drzavama
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Potrosnja finalne energije u nestambenom
sektoru u evropskim drzavama
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Specificnha potrosnja toplote za grejanje u

Srbiji - stanovi koji se snbdevaju iz SDG

Specific heat consumption (kWh/nt)

O Residential
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NisS
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Specificha potrosnja elektricnhe energije u
nestambenom sektoru Srbiji
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Cene izolacionih gradevinskih materijala

dostupnih na trzistu u Srbiji

Insulating Material Manufactu  Material Price Specific Specific CostB

rer (€/m3) ThicknessA of 1 m?2 (€/m?2)
(cm)
Rock wool KNAUF 108 9.8 10.6
Glass wool URSA and 135 10.0 13.5
ISOVER

EPS — Expanded - 81.5 10.3 8.4

polystyrene

(25 kg/m3)

XPS — Extruded Austrother 123 8.5 10.4

polystyrene m

Simprolit SUP 12 Simprolit 133 10.5 13.9

31



Cene prozora dostupnih na trzistu u Srbiji

Window Material Dimensions Manufacturer
(cm)
Wood pine oak www.vrataiprozori.com
one-wing 80 x 140 152 268
two-wing 120 x 120 212 350
160 x 120 252 405
PVC | 80x 140 200 WWW.VUJiC.CO.yu
one-wing | 120 x 120 290 (K=1.2 W/m?-K)
two-wing | 160 x 120 321 — Prices include transport and mounting
PVC | 80x 140 112 www.meethfenster.com
one-wing | 120 x 120 176 (K=1.4 W/m?-K)
two-wing | 160 x 120 218
PVC 80 x 140 145 (170) www.pvcrehau.co.yu
one-wing 120 x 120 214 (250) K=1.8 W/m2-K, (1.2 W/m?2:K)
two-wing 160 x 120 242 (290) | — Prices include transport and mounting

32
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Identifikacija kljuénih mera za unapredenje
energetske efikasnosti zgrada

Mere koje se najcesce primenjuju i isplate u toku ekonomskog veka projekta:

m Stambeni sektor
Efikasno osvetljenje (5.2 god)
|zolacija krova (6.8 god)
|zolacija spoljasnjih zidova (7.4 god)
Solarni sistem za pripremu STV (8.7 god)
Zamena prozora (9.1 god)

m Bolnice
Novi kotao (ugalj, mazut ili gasni kondenzacioni) (2.9 god)
Povracaj otpadne toplote (3.0 god)
HidrauliCko balansiranje i termostatski ventili (3.1 god)
Efikasno osvetljenje(5.2 god)
|zolacija spoljasnjih zidova(6.7 god)
Solarni sistem za pripremu STV(7.8 god)
Zamena prozora(8.5 god)

|zolacija krova(9.2 god) 33
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Identifikacija kljuénih mera za unapredenje

energetske efikasnosti zgrada

m Skole

Efikasno osvetljenje (3.6 god)

Novi kotao (ugalj, mazut ili gasni kondenzacioni)(3.7 god)
Hidraulicko balansiranje i termostatski ventili(3.8 god)
|zolacija spoljasnjih zidova(6.1 god)

Zamena prozora(6.5 god)

m  Komercijalne zgrade
Efikasno osvetljenje(3.7 god)
Novi kotao (ugalj, mazut ili gasni kondenzacioni)(3.9 god)
Povracaj otpadne toplote(4.4 god)
Hidrauli¢ko balansiranje i termostatski ventili(4.5 god)
|zolacija spoljasnjih zidova(8.2 god)
Zamena prozora(9.5 god)
m Javne kancelarijske zgrade
Efikasno osvetljenje(4.8 god)
Povracaj otpadne toplote(5.2 god)
Novi kotao (ugalj, mazut ili gasni kondenzacioni)(4.9 god)

Hidraulicko balansiranje i termostatski ventili (5.3 god)
34
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Rezultati SEEP1 1 SEEP2

Bolnice
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Rezultati SEEP1 1 SEEP2

Skole

Specific energy consumption
(kWh/m?a)
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Rezultati SEEP1 1 SEEP2

Primenjene mere unapredenja EE

Energy Efficiency Measures Overview
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Hospitals

M Thermal insulation of flat roof - M1

H Reparation of existing windows - M2

E Modernization of boiler room - M11

M Modernization of heat substation - M15
M Installation of TRVs on Radiafors - M20

n ]
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Schools
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B Thermal insulation of outside walls - M5
H Replacement of existing windows - M10
M Boiler replacement - MI13

i Pipe heat insul. reparation - M18

M Replacement of existing lighting - M21
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Rezultati sprovedenih energetskih pregleda

Primenjene mere unapredenja EE ukljuCuju ceo set mera

Public office buildings
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Rezultati sprovedenih energetskih pregleda

Primenjene mere unapredenja EE ukljuCuju ceo set mera

Hospitals

_ 400

% 350 O Before

g - 300 W After

= Nz‘ 250 -

% = 200 |

2= 450

£ 100

O

a 50 |

%)

0 |
Before 1945 1945 - 1960 1960 - 1970 1970 - 1990 1990 - 2010

Period of construction

39



"
Rezultati sprovedenih energetskih pregleda

Primenjene mere unapredenja EE ukljuCuju ceo set mera

Schools

O Before
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Period of construction
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Rezultati sprovedenih energetskih pregleda

Primenjene mere unapredenja EE ukljuCuju ceo set mera

Commercial office buildings
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Rezultati sprovedenih energetskih pregleda

Primenjene mere unapredenja EE ukljuCuju ceo set mera

Residential

O Before
B After

Specific heat consumption

Before 1945 1945 - 1960 1960 - 1970 1970 - 1990 1990 - 2010
Period of construction
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Rezultati potencijalne ustede po sektorima
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Prosecna specificha investiciona ulaganja i
period povracaja investicije
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Potrebna investiciona ulaganja
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300,000,000 +

250,000,000 -

200,000,000 -

150,000,000

100,000,000

50,000,000

@ Commercial
B Public office
O Education
O Healthcare

B Apartment b

uildings

@ Family houses

2013

2014

2015

2016

2017

il

2018 2019 2020

45




