OBYKA 3A NONATAKE CTPYHHOTI UCIMAUTA 3A OBJIACT
EHEPTETCKE EOPUKACHOCTU 3rPAA

TEMATCKO 1Ol JIABJ/BE 14.4.

FTPUMEPU INPOPA4YYHA
MHONKATOPA EHEPIMETCKE
EOQUKACHOCTU

JbumaHa Cumuh — EnPlus
www.enplustech.com

NHerepcKka komopa Cpbuje



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NPUMEPU INTPOPAYYHA MHOUKATOPA EHEPIrETCKE
EOUKACHOCTU

« HOBA 3IrPA4A - <CTAMBEHO-IOCJIOBHU
OBJEKAT - 29 BJIOK, b5, HOBU BEOIPALO" —
CTYAnJA EHEPIETCKE Ol TUMUIALINJE

« [TOCTOJERA 3rPALA - MALINHCKO
OBPASOBAHW LEHTAP "PAOOJE  OAKUR” -
[TPOJEKAT EHEPIETCKE PEBUTAJIMSAUUNJE U
OlNnTNMMN3SALUNJE KOM®OPA OBJEKTA

« [IOCTOJERA 3IrPAOA - “UHOEKTVBHA
BOJIHNUA KIIMHUYKOI LUEHTPA HULL" - HUALL-
[TPOJEKAT EHEPIETCKE PEBUTAJIMSALUNJE
OBJEKTA

NHxKerbepcka Komopa Cpbuje 2



m OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

HOBA 3IrPALA “CTAMBEHO-IIOCJIOBHU OBJEKAT - 29 BJIOK,
HOBU BEOIPAL” — CTYOANJA EHEPIETCKE OINTUMUIALNJE

30 moaen 3rpage
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OpVIFI/IHaJ'IHO dPXUTEKTOHCKO

HoBonpojekToBaHo pellere, nocne
pewene - OC

npuMmeHa npegnoxeHux EE mepa - PM

NHerepcka komopa Cpbuje 3



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCNUTA 3A OBJIACT EHEPTETCKE EOMKACHOCTM 3TPAZIA
NPEMMEQN NOCTOJEREI MPOJEKTA 3A AHAJIU3UPAHU OBJEKTA

3rpaga je noumpaHa y 29-tom 6noky, Hoeu Beorpag, y HenocpenHoj 6rnmanHm CnopTcKkor LeHTpa —
"ApeHa”. OKonHe 3rpage nNpaBe CeHKy y ogpefheHnM BpeEMEHCKMM TPeHyLMMa, Ha aHannM3mpaHom
ob6jekTy B5, WITO ce MOXe BUOETM Ha ore NPUINOXEHUM Crlnkama.
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Centembap 08:00 JyH 08:00 Heuembap 15:00 JyH 15:00
CeHka of okonHux objekaTta- CEBEPO-UCTOYHA ®PACAOA CeHka o okonHux objekaTta- JYITO-3AMNAOHA ®PACAOA

Ob6jekaTt je ctambeHO nocnoBHe HameHe, hopMupaH y ABe MOoAueSIMHE OKO LEeHTpasriHoOr yHytapwer
ABOpMLLTA, Ca YCNOBIbEHMM NACaXXOM Kpo3 BoK.

3rpagy caymmwaBajy crnegehe rnaBHe LENUHE:
Hucko npmnsemsrbe ca rapaxama - CyTepeH objeKkTa cagpku rapakHuU U NapKUHC NPocTop (HaTKpPUBEHU U

OTBOPEHWN), TEXHUYKE MPOCTOPE, CTaHaApPCKe OCTaBe U Jfiokarne
Bucoko npusemsbe ca kaHuenapujama un nokanuva
LLlect cnpaTtoBa ctambeHor npoctopa. bpoj ctaHoBa No eTaxu nsHocu 16 (2x8 3a aBe noguenuHe). Cee
crnpaTHe eTaxe Cy HaMeleHe UCKIbYYMBO CTaHOBaH.Y.
HeTo noeplmnHa objekTa je 12525 m?2.
Y o0bjekTy cy npeasuheHn cnegehmn cuctemu:
Paaunjatopcko rpejarse
Cuctem garbMHCKOr rpejama
NhoneuaoyanHo xnahewe ca cnnuT jeguHuuamMa
NHerepcka komopa Cpbuje 4



ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

KITMMATCKW NMOOALMN

Cnosbalutby NPOojeKTHU YCITOBU 3a AMMEH3NOHUCakbe NMHCTanauumje
3a notpebe AuMmeH3noHUcawa nocTpojewa 3a KX kopuwheHn cy cnegehu npojekTHU

YCI0BMU: 3umMcku pexxum:. Jlemrsu pexxum:
CnorsrbHa NpujekTHa Temnepartypa: =-18°C t = 35°C
CnorsrbHa NpojekTHa penaTuBHa BNaXHOCT: - ¢ =33%

KnumaTtckun nogauu 3a AUHaAMU4Ke
cumynaumnje objekta — TMI

TunnyHa meteopornowka roguHa (TMI)
je ceT nogataka YacOBHUX BpedHOCTH
METEOPONOLLKNX NapameTapa (Temnepartype,
BNaXHOCTWU, CYHYEBOr 3payewa, BeTpa U
npuTUCKa) 3a nepuog o4 jedHe roguHe, Tj.
8760 catn. OHa npeactaBba TUMUYHE
yCnoBe 3a [OYyXWU nepuog BpemMeHa, na je
cTora wugeanHa 3a cuMmynauuvjy noTPOLUH-€
eHeprmje M TUNUYHUX napamMeTapa Ycrosa
Komdoopa.

Awnajrpam nosuumnje CyHua, Tokom roavHe 3a beorpag
YTuuaj cycegHunx objekata Ha NpojekToBaHy 3rpagy MHxetbepcka komopa Cpbuje s



ﬂ‘} OBYKA 3A NMONIATAHE CTPYHYHOT UCNMUTA 3A OBJIACT EHEPTETCKE EPUKACHOCTU 3rPALA
onuc MOAOENA PeXuMmn oKynupaHocTm

‘ W Radni dan H Subota O Nedelja ‘

1
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30oHupawe objekTa o]
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Pexumu papga KI'X cuctema y ctam6eHoM geny objekTa
‘ B Radni dan B8 Subota O Nedelja ‘
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Pexxumu papa KI'X cuctema y nocnoBHom geny o6jekra

\ B Radnidan S Subota O Nedelja \
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onuc MOAENA

Kapaktepuctuke nposopa 1 aebr.nHa TepMmuike usonaumje y mogeny

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

0 KCI1- koeduumjeHT ceeTnocHe nponycTtrbusoctu (VT)

KCTO- koeduLMjeHTM CyHYaHOT TONMOTHI AobuTka
(SHGC=g)
K3- koedumumjeHT 3aceHyena (SC)

KCI*|KCT4| K3 K K
I—I 030 A U cmakisna rnposopa
posopu % | % | % | (WmK) | (Wim’K)
Ctakno (4-16-4), ca 29 | 75 36 58 2 G
MA3 Basgyxom
Pam — nsokomopHu NBL 1.89

** Y nocmatpaHom npo3opy 20% 3ay3uma pam a 80% cTakno

[ebrbnHa Tepmounsonaumje

KoHcTpyKkUnja cm
CnorbHu hacagHu 3ua 8
Kpos 10
MehycnpaTtHa KOCTpyKLWja n3Hag rapaxe 8

YHyTpawHe TonnoTHo ontepehewe objekta no

YHyTpalwHe npenopy4yeHu napameTpu

Temnepartypa u
penaTuBHa BrIa>XHOCT Ceex
(°Cl %) Basgyx | Huso
3MMCKU netwun  |[(l/s/locob| 6yke
30Ha pPEXMUM pPeXMM n) (dB)
KaHuenapuje 20 24/50 10 40
Jlokanu 20 24/50 10 40
CTtaHoBu 20 24/50 / 40
Ctenenuwre, 18 / / /
XO4HUUM

30HaMa
YHYTPALWLWKLE ONTEPEYEHE OBJEKTA
OcseTrbe | EnekTpuynHu Thyam
He anapartu
HasuB 3oHe 0s ol
W/m? W/m? m?/o
W) | (W)
BUCOKO NPU3EMIBE
KaHuenapuje 14 14 10 | 75 45
Jlokanu 14 14 10 75 45
CtenenuLuTe, 3 / / / /
XOAHULM
CTAHOBU
CrtaHoBu 10 3 20 75 45
CtenenuLuTe, 3 / / / /
XOAHULM

NHerepcKka komopa Cpbuje 7




ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

TEPMUYKA AHAJTU3A OBJEKTA U NOTPOLWUHA EHEPTMJE — OCHOBHMU CITYYAJ*

YKynHu edpekTn nocrtojeher pewerwa Kaga pagu cuctem rpejawa un xnahewa cy:.
o[ognwra notpeba eHeprnje 3a rpejawe objekta 724.77 MWh. CneumdumyHa notpebHa Tonnota 3a
rpejarwe je 57.87 kWh/m?, wto paje eHepreTckym paspen, 3a HectambGeHe HOBe 3rpage W 3rpage

MeLUOBUTE HameHe , D**.
*[ognwra notpeba eHepruje 3a xnahewe objekta 437.33 MWh.

Kako je y objekTy npojektom npeasuheH cnMcteMm OarbUHCKOr rpejaka n nojeguHavyHe crnnuT jeguHuue 3a
xfahewe ca yCBOjeHUM CTeneHOM KOPWUCHOCTU 3a OdalbMHCKM cuctem og N = 95 % u  koedpuumjeHToM
xnanewa € = COP = 2.5, notpebHa eHepruja objekTa 3a rpejare u xnahewe ca CUCTEMOM je:

*[oonwra notpeba eHepruje 3a rpejawwe 762.9 MWh.
*[oonwra notpeda eHepruje 3a xnahewe 174.9 MWh.

EdekTn Ha KBanuTeT yHyTpaLwHer komcgopa

Unutra$nja temperatura vazduha - OSNOVNI SLUCAJ
oc = Donja grani¢na temperatura komfora
= (Gornja grani¢na temperatura komfora

40

35

30

25

oo |

15 1

10 A

O T T T T T T T T T T T
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FlNoanwa npomMeHa TemnepaTtype Basayxa, 3a cTaH
— KX cuctem nckroy4eH

*HanomeHna: OcHoBHM cnyyaj — OC je
3rpagja ys3eTa U3 MpojekTHe [OoKyMeHTauwuje
OPUTMHArNHOr apXMTEKTOHCKOT peLleH-a.

**HanomeHa: [Jo ycBajartba HauMoHanHor

copTBepa 3a MpopadyyH YKymHe notpebHe
eHeprvje Koja ce KOpUCTWU Yy 3rpagu, npopadyH u
uspakaBake eHepreTCKor pas3peda 3rpage BpLuu
Cce Ha OCHOBY MoTpebHe TonnoTte 3a rpejae Q
[kKWh/(m? rog)].

EcdekTn BU3yenHor komcopa
O6nayvHo Heb6o0, 12:00

IR o

142061184 *y o0

“*1a73EM 04 "1
b |

MHTeH3UTeT AHEBHE OCBET/LEHOCTU —
3 cnpart, opjeHTauuja ceBep-jyr

NHerepcKka komopa Cpbuje
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ﬁ} OBYKA 3A MONATAHE CTPYYHOT UCTMUTA 3A OBNIACT EHEPFETCKE EOMKACHOCTW 3rPAZIA
AHAJIN3A MOI'YRHOCTU NOBOJbLUAKLA 3INPAAE

AHann3om npojekTHe [OOKYMeHTauunje OpurnMHanHor rfaBHOr pellewa 3a CcTamOeHo-
nocnosHn objekaT b5 ycTaHOBMNO ce fa npojekaT Huje y CKrnagy ca UMibeBMMa €HepreTcke
edPMKCHOCTN, Kopuwhewa OOHOBILMBUX M3BOpPA €Hepruje, yTuuaja Ha Crosballkbe OKPYXEHe U
OOPXMBOCTM nNpojekta. CxogHO ToMe je ypaheHa npeTxogHa CcTyauja onpaBLaHOCTU
WHTEPBEHLMja Ha omMoTadyy objekTa pagn maeHTudukaumje u aHanuse MoryhHoCTU npuMeHe
€KOHOMCKM edomKaCcHUX Mepa 3a nobosbluake eHepreTcke edoMKacHOCTU aHanmanpaHor objekTa
Ha Ha4YuH KOju ONTMMM3UpPA YTPOLUAK eHepruje n CBUX OocTanunx pecypca, nosehaBa €KOMnoLUKY
OOPXMBOCT Ca CTaHOBMLUTA npoueca u3rpagke, a WUCTOBPEMEHO nobosbluaBa TEPMUYKK,
XUIMjeHCKU, BU3YENnHU 1 3BYy4HN KoMpop. Crneamn onmc npuMmerHeHnX eHepreTcko edomkacHmx mepa.

O;:Z';a Onuc mepa NnpojeKToBaHUX Aa CMaH-e yTULaj KnmMme n TepMUYKU CTabnnusyjy srpagy
OcHoBHM cny4aj - Y noctojehem npojekTy npeasuheHa je TepMuyka nsonawmja omotada n To 8 cm

1 [OC Ha crnosbawHeM 3uay, 10 cm Ha KpoBy U 5 cm y NOAHOj KOHCTPYKLMjU ca ABOCTPYKUM CTaKIOM y
ABOKOMOPHOM pamy

2 |IM1 |M3onaumja cnosrbalwkbuX 3uaoBa — nosehawe AebrbuHe Tepmonsonauuje cnosballkser anga Ha 15 cm

3 |M2 |M3onaumja cnorbalwwbuX 3uaoBa — nosehamwe AebrbuHe Tepmonsonauuje cnosbalikser anga Ha 20 cm

4 IM3 [U3onauymja cnosbawkbuX 3MaoBa — nosehamwe aebrbMHe Tepmonsonauuje cnosballker anga Ha 25 cm

s |Ma Msonaumjg KpoBa — nosehawe gebronHe Tepmounsonaumje mehycnpatHe KOHCTpyKUMje npema
HerpejaHomMm TaBaHy Ha 15 cm

6 |Ms Msonaumjg KpoBa — nosehawe gebronHe tepmomnsonaumnje mehycnpatHe koHcTpykumje (MK) npema
HerpejaHom TaBaHy Ha 20 cm

7 |M5a |A3onaumja kpoBa — nosehawe gebrouHe tTepmonsonauuje MK npema HerpejaHoMm TaBaHy Ha 25 cm

8 |M56 |M3onaumnja kpoBa — nosehawe gebrsuHe Tepmonsonaumnje MK npema HerpejaHom TaBaHy Ha 30 cm

o |Ms U3onauuja noga — noseharwe aebromHe Tepmomnsonaumje MK npema HerpejaHomM HUCKOM
npusemsby - 15cm Urrkerhepcka komopa Cpbuje
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AHAJIN3A MOI'YRHOCTU NOBOJbLUAKLA 3INPAAE

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

O3Haka
Mepe

Onuc Mepa npojeKToBaHUX Aa CMak€e YyTULaj KnuMme U TepMUYKU cTabunuayjy srpaagy

Mpo3opu T™Mn 1 — Yrpagwa OBOCTPYKOr ctakana cnegehux kapakrepuctuka: 4-12-4, Ar, VT=79%,

10| M7 SC=74%, k=1.2 W/m?2K, pam TpokoMopHu, PVC ca k=1.7 W/m?K
Mpo3opu T1Mn 2 — Yrpagrwa OBOCTPYKOr cTakana criegehux kapakrepuctuka: 4-12-4, Ar, VT=66%,
11 |M8 SC=38%, k=1.1 W/m2K (Pilkington HP Brilliant 66/33 nnu cn1M4Ho), pam netokomopHu, PVC ca
k=1.3 W/m2?K
Mpo3opu TMn 3 — Yrpagrwa TPOCTPYKOr cTakana cregehmnx kapakrepuctuka: VT=57%, SC=34.5%,
12 |M9 k=0.7 W/m?K (TpocTpyko ca aBa low-e cnoja, ncnyHa aproH, Pilkington Suncool™ HP Brilliant
66/33 nnu cnn4HoO), pam NETOKOMOPHU ca TepMUYkMM npekuaom, PVC ca k= 0.8 W/m2K
Mpo3opu TMn 4 — Yrpagkwa TPOCTPYKOr cTakana cregehmnx kapakrepuctuka: VT=66%, SC=53%,
13 |M10 k=0.7 W/m?K (TpocTpyko ca aBa low-e cnoja, ncnyHa aproH, Pilkington Optitherm™ S unu
CINUYHO), paM NeToKOMOpPHM ca TepMmuykum npekngomM, PVC ca k= 0.8 W/m?K
1 M1t [MocTaBrbawe 3ugHor naparnera yMeCcTo CTakna y KaHuenapuvjama y npusemrby
Cmameme TOBPIIMHE OMOTa4a 00jeKTa UCIpaBsbamkbeM (acana
15 [M12 |[MogHo rpejawe n xnahewe

NHxKerepcka Komopa Cpbuje
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
AHAJIU3A EOUKACHUX MEPA

CBaka npeanoxeHa edukacHa Mepa je cumynupaHa, ogpeneHa je noTpoLHa eHepruje n pesyntatm
cy ynopeheHu ca pesyntatMma y OCHOBHOM criydajy. Kopuwhewem Te npouenype moryhe je
KBaHTUdMKOBATU MOjeAnHaYHn yTuuaj npeanoxeHnx eukacHmx mepa. Cnegehmn kopak y aHanuau
eHepreTckm edukacHMx Mepa je npouec paHrupawa ga bu ce ogpeaune mepe ca Hajpehum
noteHuujanom ywTtene. lopen paHrmpawa npema roguvwk0j ywTeau €eHepruje 3a rpejamke wu
xnanewe, npoueaypa paHrmpama je u3BeeHa u ca acrnekra MHBECTULMOHMX TPOLLKOBA N Nepuoaa
oTnnarte. Ha oCHOBY OBMX aHanm3a NpeasioXeH je cueHapuo 3a ywTeay eHepruje.

Efikasne mere rangirane po godisnjoj ustedi u potro Snji energije

M10 40.3

M9 38.1
M8
M7
M3
M2
M1

M11

M5b

M5a
M6

M5

M4 %

0 5 10 15 20 25 30 35 40 45

EPUKACHE mepe paHrnpaHe no

roguwH0j yuteamn y noTpoLlukbyu eHepruje
NHxKerbepcKka Komopa Cpbuje 11



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

AHAJIU3A EOUKACHUX MEPA

Efikasne mere rangirane po dodatnim investicionimt  roskovima objekta

-10 0 10 20 30 40 50 60

EPUKACHE mepe paHrupaHe no
nepuoay otnnare

EPUKACHE mepe paHrupaHe no
AoAaTHUM MHBECTULMOHMUM TPOLLUKOBUMA
objekTa

Efikasne mere rangirane po periodu otplate

M9

M10

M3

M5b

M2

M5a

M8

M1

M5

M4

M6

M7

24.9

5 10 15 20 25 godina 30

NHxKerepcka Komopa Cpbuje
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEMMEeQ HOBOMNMPOJEKTOBAHOI' PELLEHA OBJEKTA

[MpBa y HM3y cnpoBefeHux aHanmsa je MoryhHocT rnobosbliaka KBanuteta KOMMOHEHTU 3rpaje
ca rneguwita nacuBHUX W aKTUBHUX enemMeHaTa apxutektype. [lpenopyke npeTtxogHe cTtyauje
onpaBgaHOCTN MHTEPBEHBLMjE Ha oMoTady objekTa Cy:

> N3onaunja cnosrpawmnx 3ugosa — nosehawe gebromHe Tepmounsonaunje cnosballkser 3nga Ha
25 cm.

> N3onauwnja kpoBa — noBehawe aebrbnHe Tepmonsonaumje KpoBHe KOHCTpyKumje Ha 30 cm.

> N3onaunja noga — nosehawe aedbrbnHe Tepmounsonaumje nogHe KOHCTpyKuuje Ha 15 cm.

>  Yrpagwa TpocTpykor cTakna cnegehux kapaktepuctuka: VT=57%, SC=34.5%, k=0.7 W/m?K
(TpocTpyko ca aBa low-e cnoja, ucnyHa aproH), pam  PVC nNeToKOMOPHU ca TEPMUYKUM
npeknaom k=0.8 W/m2K, Mecmo yepadH-e npukaszaHo Ha cauuyu oore.

>  Yrpagwa TpocTpyKkor ctakana cnegehux kapaktepuctuka: VT=66%, SC=53%, k=0.7 W/m?K
(TpocTpyko ca gBa low-e cnoja, ucnyHa aproH), pam PVC NeToKOMOpPHW ca TEePMUYKUM
npeknaom k=0.8 W/m2K, Mecmo yepadH-e npukaszaHo Ha criuyu oore

»  Cwmamnere noBpLUnHe oMoTaya objekTa ncnpasrbakem acaga.

»  [locTtaBrbane 3ngHor napaneTta yMecTo CTakfia y KaHuenapujama y npusemMsby.

CmamereM MoBpLIMHE oMoOTaya objekTa, ucnpasrbakem dacaga, NpUMEHOM onTuManHor
OCeHYyeHa, NocTnsawem ogrosapajyhe opjeHTaumje u BenuymHe oTBopa U nosBehawem Aebrbur-e
TepMnyke nsonaumje objekar je AOBeLEH HA HUBO KOjU MPUONMKHO 3a[0BOSbaBa TPaXeHe ycnose
“IMacusHor objekta”. OBako gobujeHn objekar je y garboj aHanusn PEOEPEHTH MOLEJT — PM.

NHxKerbepcka kKomopa Cpbuje 13



ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPErMEQ HOBOIMPOJEKTOBAHOI' PELLEHA OBJEKTA
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

TEPMUYKA AHAJIU3A OBJEKTA U NMOTPOLWUHKA EHEPITUJE - PM
YKynHu eheKTU NpeasioXeHor pewertwa Kaga paam cuctem rpejatba un xnahewa cy:
[ognwra notpeba eHepruje 3a rpejarwe objekta je 360.18 MWh. CneuundomyHa notpebHa TonnoTta
3a rpejame je 28.78 kWh/m?, wuto naje eHepreTcku paspen, 3a HectamMbeHe HOBe 3rpage u 3rpage
MELLOBMTE HAMEHEe — 3rpaja ca Bulle CTaHoBa, B.

[ognwra notpeba eHepruje 3a xnahewe objekta 309.63 MWh.

Kako je y 06jekTy npojekTom npeasuheH cuctem JarbMHCKOr rpejatba U nojeguHadyHe cnnuT jeauHuue 3a
xnafhene ca yCBOjeHUM CTENeHOM KOPUCHOCTU 3a JarbUMHCKN cucteMm o n = 95 % n koedpuumjeHToM
xnanewa € = COP = 2.5 notpebHa eHepruja objekTa 3a rpejarwe n xnaherwe ca CUCTEMOM je:

*[ognwra notpeba eHepruje 3a rpejawwe 379.14 MWh.
*[ognwra notpeba eHepruje 3a xnanewe 123.93 MWh.

EdekTn Ha KBanuTteT yHyTpalwHer kKomdopa

40

UnutraSnja temperatura vazduha - OSNOVNI MODEL
= Unutra$nja temperatura vazduha -REFERENTNI MODEL
= Donja grani¢na temperatura komfora
= Gornja grani¢na temperatura komfora

35

30

25 |
20
15

10 A

FEB MAR APR MAY  JUN JUL AUG SEP OCT NOV DEC
MNoanwka npomeHa TemMnepartype Basayxa, 3a CTaH
— KX cuctem nckroy4yeH
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m OBYKA 3A MOJIATAHE CTPYYHOT UCNUTA 3A OBJIACT EHEPTETCKE EOMKACHOCTW 3TPAZIA
TEPMUYKA AHAJIU3A OBJEKTA U NOTPOLWHKBLA EHEPTUJE - PM

EcdekTn BusyenHor komdopa

O6nayHo gaH, JYH, 300 lux
MHTeH3uTeT GrbewTamba, CyH4YaH AaH,

09:00; 91.98 % 15:00; 91.34 % jyH 15:00

——=

—————e—— - = = —

|
|
i
|

MoGosbLwaHm cnyyaj, ca KOHTPOSIoM
orbewTamwa VT=14%
NpuXBaT/LUBU HUBO GrbeluTamwa 1
600 cd/m?

UHTe3nTeT AHeBHe ocBeTibLeHocTu — PM

NHxerepcka komopa Cpbuje 16



ﬁ} OBYKA 3A MONATAHE CTPYYHOT UCTMUTA 3A OBNIACT EHEPFETCKE EOMKACHOCTW 3rPAZIA
AHAJIN3A MOI'YRHOCTU NOBOJbLUAKBLA CUCTEMA

Y npeTxogHoj CTyamju OnpaBOaHOCTM WHTEPBEHUMja Ha oOmMoTadyy objekTa M 3ajeaHUYKUM
norosopom mnamel)y MlHBectutopa, apxmTtekTe N eHepreTcKor KOHcyrnHaTta ypaheHe cy aHanuse
moryhHocTn noborbwana KBanuTera KOMMOHEHTU 3rpaje ca rrneguwiTa nacuBHUX UM aKTUBHUX
eriemMeHarta apxuTekType W YCBOjUNO Cce OnTMMasriHo pewewe. Y CTyauju eHepretcke
onTumMmnsaumje npuctynuhe ce aHanusm moryhHoctn nobosbwaka cuctema. Y HacTaBky je aaT
ONuC Mepa noferbeHnx y 4etmpun yHKUMoHanHe rpyne: Mepe Ha OCBETIbekY, Mepe 3a ywTteny
BOAe, NpuMeHa OB6HOBIBMBUX N3BOPA EHEPrKje U Mepe Ha MaLUMHCKO] MHCTanaumju.

E®UKACHE npojekmHe mepe nobosbwaH-a cucmema

»>Mepe 3a ywiteay eHepruje 3a ocsetrbewe - MOs

Kopuwherwe eHepreTtckm eukacHOr OCBET/beHA, MNpuryllewa BellTadkor cBeTSla W ceH3opa
OKYMMPaHOCTU CMamyje ce NoTpOLLHa erekTpuyHe eHepruje. OBe Mepe cMmatbyjy NOTPOLUHY eNekTpuyHe
eHeprvje n cmamyjy pacxnagHo ontepeherwe n eHeprunjy. Mepe nmajy HeratuBaH edekaT Ha MOTPOLLHY
TOMJSIOTHE eHepruje.

MOs-01 — Yeohew-e egpukacHuje2z yHympawH-e2 oceemsbeH-a;, Y MNocrioBHOM pfeny objekra -
KaHuenapuvjama npeasuhajy ce T5 cnyo uesn.

MOs-02 — Yeohen-e dumoegar-a y npocmopujama, nocsioeHo2 desia objekma; kopuwhewem gumepa
3a KOHTPOIy CBETUIBKKM Y NPOCTOPUMA Y KOjuMa MOCTOjM 3Ha4ajaH npunne gHEBHe CBETNOCTU cMakuhe ce
NnoTpoLLHa eNnekTpudHe eHepruje kag rog je 1o moryhe. OBa mMepa je moryha camo Ha cBeTurbkama ca
Anmyjyhum enekTpoHckMm GanacTtom, 1 Ma cMUcra y NOCSIOBHOM Aerny objekTa.

MOs-03 — Yeohew-e ceH30pa OKynupaHocmu y ceuM rfpocmopujama rnocrsioeHo2 desna objekma;
MHcTanaumja ceH3opa OKynupaHOCTM Yy CBWUM MpocTopujama WM xogHuumma he cMamwuUTU MOTPOLUHY
erneKkTpun4He n pacxnagHe eHepere NCKIby4YMBaH-EM CBETJ1A KA KopucHULIM HACY NPUCYTHM.

NHxerbepcka Komopa Cpbuje 17



ﬁ} OBYKA 3A MONATAHE CTPYYHOT UCTMUTA 3A OBNIACT EHEPFETCKE EOMKACHOCTW 3rPAZIA
AHAJIN3A MOI'YRHOCTU NOBOJbLUAKBLA CUCTEMA

E®UKACHE npojekmHe mepe nobosbwaH-a cucmema

»Mepe 3a ywrteny soge - MV

YBohewe ypehaja 3a ywteny Bode y Toanetmma M Ha cnaBMHama Kao n Kopuwhewe Boge U3
OyHapa, cmamyje NOTPOLUHY CaHUTapHEe BOAE M KOMUMYMHY OTnagHe Bode. Tpyu Tuna cMawena
NOTPOLUH-E BOAE CY aHanuanpaHa:

MV-01 - Kopuwhemne 6yHapcke eolde 3a eodokomnuhe u 3anueam.e; YMeCcTo Boge u3
BOAOBOAA, KOPUCTU ce ByHapcka Boaa

MV-02 — Yeohern-e ebukacHujux cnasuHa; LLIteae Bogy npyMeHoOM aepaTtopa Ha criaBnHama
MV-03 — Yeohewse sodokomnuha ca dee kosiu4yuHe eode; LLitene notpowry BOAE MPUMEHOM
ABa cTeneHa ncnupama

»>MpnmeHa oOHOBILUBUX U3BOpPa eHepruje - AntepHatTuBHn cuctemmn— MOIE

AHanunaupaHa cy ABa pasnuyurta cMctema npertBapara CyH4YeBOr 3pademsa:

MOIE-O1 — cucTtem 3a 3arpeBar€ CaHUTapHe Tomnne BoAe npeTBapalkeM eHepruje cyH4YeBor
3payeH-a y TOMnnoTy;

MOIE-02 — cucmem ¢pomoHarnoHckoe (®H) npemeapaH-a eHepauje cyH4Yeso2 3payvyeHsa U
npou3eodH,a eJIeKMpPUYHEe eHepauje 3a oceem/beH-e, aHanuaupaHa je npumMeHe
doToOHaNoOHCKMX MoAayna 3a obesbehBare 0CBET/bEHA Y MOMONHUM NpOCTOpHjaMma objekta n'y
3aTBOPEHUM rapakama

NHxKerbepcka Komopa Cpbuje 18



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

AHAJIU3A MOIN'YRHOCTU NOBOJbLWLUWAKBLA CUCTEMA
» Mepe Ha MawuHckoj uHcmanayuju — MMI

AHanunaupaHa cy cnefehe BapujaHTe MalUMHCKNX MHCTanaumja Kako y NpuMapHOM Tako Uy CEKYHOAPHOM Kpyry:

MMI-01 — noaHo rpejarwse U xnahewe; y ctrambeHom feny objekTa aHanu3vpaHa je npuMeHa NogHor rpejaka
n xnahewa Aok je 3a NOCNoBHU Aeo objekTa aHanuaMpaHa MoryhHOCT NOAHOr rpejatba 1 nnadgoHckor xnahemwa.

MMI-02 — Bewma4ka eeHmMusauyuja ca pekynepayujomM ommnadHe morsiome, aHanusupaHa je
NPUMeHa BeLuTayke BeHTUNaumje ca pekynepaunjom n ctambeHor n NnocrioBHOr gena objekTa

MMI\-03 — lNpupodHa eeHmunayuja; aHanuanpaHa je MoryhHocT HohHor xnafera y NocrnoBHOM Aeny objekta

MM\-04 — lNpumeHa 3eMHe MOrJIOMHe nyMre — 3ameopeHuU cucmeM; aHanusvpaHa je moryhHocT
yBohera COHAN U UCKOpULLYEHa eHeprnje 3eMsbe Kao U3BOpP 3a rpejarse 1 xnaneme.

MMI\-05 — lNMpumeHa 3eMHe MOIMnJIOMHe rymrne omeopeHo2 muna - 6yHapu; aHanusnpaHa je moryhHoct
npumeHe ByHapa n nckopuwherwa eHepruje noa3eMHUX Boa Kao n3Bopa 3a rpejarbe n xnaheme.

PS.E P.S.E.

KUMA KOMORA SA REKUPERATOROM
KLMA KOMORA 5A REKUPERATOROM

OTRADM
SVEZ WHﬁ i OTPADNI P —
SVEX "‘7 N
200L Y

200L

FODMO GREJAMNIE F HLABEMNIE

e R

PODMNO GREJAMIE fHLABEMJE
@ T R e e R

£
|ZMEMJIV AL @

TOPLOTE [
CHP v B
IZMERIVAE ]
TOPLOTE
— CHP

LLlemaTckn npukas nHcTanaumje ca LlemaTckn npuka3s MHcTanauuje ca

3eMHOM TONJNIOTHOM nymnoM — coHaama - MMI-04 3eMHOM TONMIOTHOM nymnom — 6yHapuma - MMI-05 .
NHxKeepcKka kKomopa Cpbuje 19
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEANTO3U CLEHAPUJA PELUEHKA

Csaka npegnoxeHa EPVKACHA mepa je cumynupaHa n ynopeheHa ca pesyntatnma

Y OCHOBHOM MOJerny.

PedepeHTHN mogen - PM

Mepe Onuc mepe
M3 — N3onaumja :
1 | cnomatrmx nosehawe gebrbmHe TepmMomnsonauuje cnorballker 3uga Ha 25 cm enc
ST ad Nnyc nnmn U3oBep-xnc nnm crimyHo
5 M56 —/3onaumja | noBehawe aebrbnHe TepMmonsonaumje mehycnpaTtHe KOHCTPYKLUNje npema
KpoBa HerpejaHom TaBaHy Ha 30 cm xnc , cTypoayp” WM CrindHoO
3 M6 — M3onaumja | noBehane gebrbuHe Tepmonsonaumje mehycnpaTtHe KOHCTPYKLnje npema
noga HerpejaHoM HUCKOM npu3emsby Ha 15 cm xnc ,cTypoayp” Wnu CrnyHo
yrpagHa TPOCTPYKOr cTakana, cnegehux kapakrepuctuka: VT=57%,
4.1 M9 — Mpo3op SC=34.5%, k=0.7 W/m?K (TpocTpyko ca ABa now-e crioja, UCryHa aproH,
"~ (twun 3 Pilkington Sun cool™ HP Brilliant 66/33 unu cnM4Ho), pam NETOKOMOPHMU
ca Tepmunykmm npekmagom, PVC ca k= 0.8 W/m2K
yrpagHa TPOCTPYKOr cTakana, cnegehux kapakrepuctuka: V1=66%,
4.9 M10 — Npo3sop SC=53%, k=0.7 W/m?K (TpocTpyko ca ABa now-e crioja, uCnyHa aproH,
= |Tvn 4 Pilkington Optitherm™ S nnn cnn4yHo), paMm NETOKOMOPHN Ca TEPMUYKUM
npekngom, PVC ca k= 0.8 W/m2K
*CMmarben-e noBpLUMHe oMoTadya objekTa ncrnpassrbakeM dacaga
4.3 p/letlm_emmja [locTaBrbare 3ugHor naparerta yMecTo cTakna y KaHuenapuvjama y
npu3emMsby

NHxKerepcka Komopa Cpbuje 20
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEANTO3U CLEHAPUJA PELUEHKA

PechepeHTHU Moaen ca rnep KOHTponepuma v ponetHama netu — PM +C

Mepe

Onunc mepe

PedepeHTHU Mogen +

5

CeHka

yrpagHa ponetHu ca moryhHowhy oTkroHa Ha ctambeHom geny objekta u
npumMmeHa rrnep KoHTporepa (yHyTpalwnx 3aBeca) ca SC<0.2 Ha NOCNOBHOM
aeny objekTa

PecdepeHTHU Mogen ca rnep KOHTporepuma u poneTtHama fneTu + NOAHO rpejawe/xnaherwe —

PM+C+0I/X
| Mepe Onuc mepe
PM+C+
[MogHo rpejawe n xnahewe y cTaHOBMMA, a Y KaHuenapujama nogHo rpejake u
6 | MMI-01
nradpoHcko xnahexwe

PecdepeHTHU Mogen ca rnep KOHTponepmuma u poneTtHama fieTu + NoAgHo rpejawe/xnahemwe +
BellTa4yka BeHTUnaumja ca pekynepauumjom — PM+C+MI/X+BB

Mepe Onuc mepe
PM+C+II/X+
7 | MMI-02 | BewuTauka BeHTVMNAaUmja ca pekynepaLyjom

NHxKerbepcka Komopa Cpbuje 21



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
NMPEANTO3U CLEHAPUJA PELUEHKA

PecepeHTHN Moaen ca rnep KOHTposiepuma U porieTHama neTm + NnogHo rpejarwe/xnahemwe +
BellTayka BeHTMNaumja ca pekynepaumjom + HohHOo xnahewe KaHuenapmja -—
PM+C+MNI/X+BB+HX

Mepe Onuc mepe
PM+C+MNI"/X+BB+
8 | MMI-03 HohHo xnahewe kaHuenapunja — BapujaHta 3

PecdepeHTHU Mogen ca rnep KOHTponepruma u poneTtHama fieTu + NoAgHo rpejawe/xnahemwe +
BelTa4yka BeHTMNnauumja ca pekynepauumjom + HohHO xnahewe KaHuenapuja + ee wmepe
ocBeT/beha

— PM+C+MI/X+BB+HX+MOc

Mepe Onuc mepe
PM+C+MNIN/X+BB+HX

YBohewe edpmkacHnjux TS CBETUIBKN, CEH30pPa OKYNUPaHOCTN U ANMOBaH-a
9 | MOs BELUTAYKOr OCBET/bEHA Y KaHLenapujama nocnoBHOr gena npocropa
(MHTerpanHo nocMmaTpare yTuuaja Ha rpejare 1 xnahewe)

PecdepeHTHU Mogen ca rnep KOHTponepmuma v poneTHama fieTu + NoAgHo rpejawe/xnahemwe +
BeluTa4yka BeHTUNauuja ca pekynepauumjom + HOhHO xnahewe KaHuenapumja + ee mMepe
ocBeTIbeHa +

3eMHa TonniotHa nymna — PM+C+MIM/X+BB+HX+MOc+3TI

Mepe | Onuc mepe
PM+C+MNMIN/X+BB+HX+MOc
10 | MMI-04 3eMHa TonniotHa nymna - COHOE

NHxKerbepcka kKomopa Cpbuje 22



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
NMPEANTO3U CLEHAPUJA PELUEHKA

PecepeHTHU Moaen ca rnep KOHTposriepuma U porieTHama neTtm + NogHo rpejarwe/xnahemwe +
BeluTayKka BeHTuUNauumja ca pekynepauumjom + HohHo xnahewe KaHuenapuja +
ee Mepe ocBeTibewa + byHapu — PM+C+II/X+BB+HX+6yHapu

Mepe Onuc mepe
PM+C+MNI''X+BB+HX+MOc
11 | MMI-05 | 3emHa TonnoTtHa nymna - BYHAPU

CnpoBefeHe aHanu3e W QUHaNHW npegnor cueHapuja 3a ywTeny eHepruje, Koju
npeacrtaBrba Kpajibu pesyntar oBe CTyauje eHepreTcke edukacHocTu, notephyjy Oa je
moryhe ocTtBapuTu 3HauvajHe ywTege npumeHom npuHumna 3EJIEHOI npojekTtoBamsa.
CBaka npeanoxeHa mMepa je cumynupaHa u ynopeheHa ca pesyntatMma Yy OCHOBHOM
moaeny.

Ha gujarpamvma gone par je ynopeaHu npukas rogvllse yuitede HoBLa 3a rpejarke U
xriahene, NHBECTULMOHN TPOLLKOBW U Nepuoau oTnnare.

Pesyntatn nokasyjy ga je npumeHom npuHumna “SEJIEHOI™” npojektoBaka Moryhe
3Ha4yajHO cMawUTU Tekyhe TpoLuKoBe rpejawa U xnahewa y3 nosehawe MHBECTULMOHUX
TpowkoBa <110 €/m?Z.
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
NMPEANTO3U CLEHAPUJA PELUEHKA

Procentualna usteda novca za grejanje i hla  denje
\ \ \ \ \
RMH+S+PG/H+VV +NV+Mos+BUNARI 93.95%
| | | | | |
RVHS+PG/H+VV+NV+Mos+Z TP 93.95%
| | | | |
RVHS+PG/H+VV+NV +Mos 72.59%

v —— | | |
o RVHS+PG/H+VV+NV 72.31%
E [ [ [ [ [
g \ \ \ \ \
£ RVHS+PG/H+VV 70.85%
O I I I I

\ \ \ \

RM+S+PG/H 53.40%%
| | |
RM+S 46.66006
| | |
RM 44.571%
T } } T } T T 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Procentualna uSteda (%)

YnopeaHu npukas npoueHTyasriHe rogviukse ywreae HoBua
3a rpejawe u xnahemwe, 3a aHanu3snpaHe mepe
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NMPEONNO3U CLULEHAPUJA PELLEHA

Redukovana dodata investicija

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

RMH+S+PG/H+VV+NV +Mos+BUNARI

RM+S+PG/H+VV+NV+Mos+ZTP

RMHS+PG/H+VV+NV +Mos

RMH+S+PG/H+VV+NV

RMH+S+PG/H+VV

Oznaka mere

RM+S+PG/H

py)
b3
n

Py
<

W

o
=
o

20 30 40 50 60 70 80 90
Redukovana dodata investicija €/m 2

100 110 120

yI'IOpeAHM npukKas nepuoga orrJsiarte 3a

aHanun3npaHe Mepe

YnopeaHu npukas peaykoBaHUX gaTux
WHBECTULIMOHMX TPOLLUKOBa ObjekTa 3a
aHanusupaHe mepe

Oznaka mere

RMH+S+PG/H+VV+NV +Mos+BUNARI

RM+S+PG/H+VV+NV +Mos+Z TP

RM+S+PG/H+VV+NV +Mos

RM+S+PG/H+VV+NV

RM+S+PG/H+VV

RM+S+PG/H

RM+S

Vreme povra €aja investicije

5 10 15 20 25 30
God

NHxerepcka komopa Cpbuje 25



1 0}

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

YKYINMHUN ®PUHAHCUJCKU EDPEKTU NMPEANOXEHUX CLUEHAPUJA
NPEANOXEHW CLIEHAPUO:

HdopaTtHa
Mepe Onuc mepe MHBeCcTULMja
(€/m?)
1 | M3 lMoBehawe oebrbnHe Tepmonsonaumje cnojawunser anga Ha 25 cm enc ac MNnyc 4.20
mnu N3oBep-xnc nnm Crim4Ho '
> | M56 lMosehawe aoebrbnHe Tepmonsonaumje kposa Ha 30 cm Xnc ,, cTupoayp” Unu 3.38
CINNYHO
3 | M6 lMoBehawe aoebrbnHe Tepmonsonaumje mehycnpaTHe KOHCTpyKUmje npemMa 118
HerpejaHoM HUCKOM Npu3emMsby Ha 15 cm xnc , ctupoayp”’ Wiu CIn4YHO '
Yrpagwa TpOoCTpyKor ctakana, cnegehux kapakrepuctuka: VT=57%, SC=34.5%,
MO k=0.7 W/m2K (TpocTpyko ca aga low-e cnoja, ncnyHa aproH, Pilkington Sun cool™ HP 9.86
Brilliant 66/33 UK CNUYHO), pam PVC NeTOKOMOPHU Ca TEPMUYKUM Npeknaom k= '
4 0.8 W/m2K
Yrpagwa TPOCTpYyKOr ctakana, cnefehmx kapakrepuctmka: VT=66%, SC=53%,
M10 k=0.7 W/m2K (TpocTtpyko ca aga low-e cnoja, ucrnyHa aproH, Pilkington Optitherm™ S 27.08
NN crnnYHo), pam PVC neTokoMopHU ca TepMuyknm npekmaom k= 0.8 W/m?2K
Yrpagha poneTtHu ca moryyHowhy ogknoHa Ha ctambeHom geny objekta u
5 | M12 npuMeHa rnep KoHTponepa (yHyTpawwhunx 3aBeca) ca SC<0.2 Ha NOCNOBHOM 7.19
aeny objekta
6 | MMI-01 [ lNogHo rpejawe u xnahewe 20.00
7 | MMI-02 | BelwTadka BeHTUNaumja ca pekynepaumnjom 52.10
8 | MMI-03 | HohHo xnahenwe kaHuenapuja 0.96
MOs-01 | YBoheh€e ethmnkacHujer yHyTpallHher OCBETIbEHA Y KaHUenapujava 1.41
9 [ MOs-02 | YBohewe gumepa y kaHuenapuvjama 0.14
MOs-03 | YBohehe ceH3opa OKynMpaHoOCTX Yy NOMOhHMM NpocTopujama u KaHuenapujama 0.77
11 | MMI-05 | 3emHa TonnoTtHa nymna - BYHAPU -25.50
YKynHa gogaTtHa MHBecTUlMja cBegeHa no M2 objekrta (12525.18 m?) 102.77
OOOATE MEPE
12 | MOIE-01 CVICTeIV.I 3a 3arpeBak-e caHUTapHe Tonne Boae TONSIOTHUM NpeTBapakem 17.2
eHeprvje CyH4YeBor 3padera
Cuctem potoHanoHckor (PH) npeTBapawa eHepruje CyH4eBOr 3pavyeHrsa 1 )
13 | MOIE-02 | npowsBoarba enekTpuuHe eHepruje 3a ocBeTbere npatehnx npocTéPmAsePdra KomapgdCpbuje
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

EHEPIETCKU ITACOLLI 3A CTAMBEHO-INOCJIOBHUA OBJEKAT - 29
BJIOK, b5, HOBU BEOIPA/

EHepreTcki nacoll 3a cTaM6eHo NOCNOBHM o&jekaT - Hoeu Beorpapg,

3rpaja A HoEA

|E|amen@

Kateropwja arpamns.

AHARE LA BMWLE CTaH0ER
T SIRAAA MEWOEXTE HAMEHE

MerTo, AOReLa: HogW Beorpag, Bnok 29

Eeorpag

MpafeenHoka gupekumMia Cpauje (GDE),

!

2008

!

12520

EHepreTcku nacouu 3a

ctambeHe 3rpage

[%]

et ot i,

Clit
[KWhd(mea)]

44.27

28.78

=15

£ 25

£ 50

=100

KaTacTancka nanuens
AnaGHHERETHTOMID AR
WIARTHIHAK
Haeohay
CoaMHR HEThagHe:
LMtz DEKOHETRUE LR
EHRAIETCKE GRHAUMIA:
HEeTo NoERUMER Ay [
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s .
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=140

:
G

<250

=250

Moaau 0 NHLY KOjE je M3AaN0 eHEePreTckH Naco

QEALNERE APTAHY3AIMIA

MaTnue oenawheHar nuua
M MEYAT ORTAHWZALM]E:

h. .

[T

QAINEODHK MEHERED

MoTME M NeYaT
OArEOQHOT HHEeepa EE

h.I.

(DOTOME

Enni Tasoma: |

FLATYN M3NARAKLATIIL BAKeh A |

YKynHuU edekTun nocrtojeher
pewewa Kaga pagu CUCTEM rpejama u
xnahewa cy:

[oonwa noTpeba
rpejarwse je 360.18 MWh.

CneuundunyHa notpebHa Tonnota 3a
rpejare je 28.78 kWh/m?, wto paje
EHepreTckm paspen, 3a HectambeHe
HOBE 3rpage u 3rpage MeLwoBUTE HaMeHe
— 3rpaga ca BuLle cTaHoBa, B.

eHeprvje 3a
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BJIOK, b5, HOBU BEOIPA/L

EHEFTETCEHITACOII 3 A CTAMEEHY 3ITPATY-HOBH BEOI'PAJT

EHEPTETCKH MACOIL 3A CTAMBEHY 3rPAAY-CPEMCKA MUTPOBHLA — apyra

cipaHa
MNopauy o 2rpagu
HeTo NOERWKMHE 2MPafde YHYTap TERMUYKDT OMOTaYa Ay [M3] 25086
ZanpenuHa rpejaHor Aena srpade s [md 44428
CakTop 06nNMKa G M 0,565
Cpeqti koed. TRAHCMHCHOHOr fyBWTHE TonnoTe 7 [Aim2k)] 0.346 (H'7ogx 0.51)
T0AAWKa NOTRERAHE TONNOTE 33 TPEfARE Gy o [KAHITMa)] 2878

Knuuaickm nogaum

Nokaumja Hoew Bearpag
Epoj cTeNeH AaHa rpejaka HO0 2620
Epoj AaHa rpgjHe ce3oHe KO 1748
Chpegta TEMIepaTYRa MejHor NERUONE S [ C] a6
YHYTRAWHE NP0jekTHA TEMNEPATYRE 38 SUMCKH NepMog fy, PC] 20
Mosauy 0 TepMOTEXHWHKMM CHCTEMHMA ¥ 3T Pagu
CUCTEM 23 TPejake (NOKANHK, BTAXHW, UEHTPANHM, Jark HHCKK) JartWHCEH
TOMMOTHH H3BOR TpHMpPOOHKM 1ac
CUCTEM 23 NpUNpemy CTH (NokKandK, UEHTRANHK, AarkMHCKM) JlakanHu
TOnAOTHW W2EOp 2a CTH MCE +
EnekTprdHa eH,
CHCTEM 23 ¥Naferke (NOKANHW, BTAXHK, LEHTPAMNHK, LAk MHCKM) TNokanHu

M3B0R BHENTWIE KOIM CE KORMCTH 23 Xnabete

ENEeKkTHMYHE EH,

BeHTMRaUMja TPHA0OHA, MEXAHMUES, MEXAHHUKS Ca DeKYNepauMioMm) | NpupogHa

[1ze0p EHEQMME 33 BEHTUNALM]Y

BpeTa M Ha4MH KopHWRieHa CHCTEME Ca 0AHOBMEHEMM HEEORHMME

MCE3za CTH

“neo OWE vy noTpefHoj TonnaTtH 2a rpejake W CTH [%]

64,52

Moaauy 0 TePHUIKDM DHOTadY 3rpane U AIm2R] | Dl [ 2H)] Mﬂyﬁjgo
CNOrkHY 2HO0EW W ZMA0BK NPEME
NpocTOpKiama Koje ce He rpejy 0123 0,30 oA
KoHeTRyELKjE v DoOMpYy Ca TROomM 0,209 0,30 JA
FaeaH Kpoe W3HAL rPejaHor npocTopa 0,102 014 A
heRyeTaMmHa KOHCTRYELM]a Npema
HETPejaH0j MPOCTopKK n.34 n.40 i
Mojg WzHan HerpejaHor Noapyma, HerpejaHe
NpOCTOPWE MK TapaKe n.20 0.3 i
Moy AoOMpy ca cnofbali e Bazaysom 0127 0,20 A
Mpoz0pM, BankoHcKa BERaTa MpejaHux
NpOoCTOpHa M TRejaHe 3uMcke GawTe 0.1l 140 s
KpoeHKW Npozopy - - -
CnorsHa Bpata 0,72 1,60 A~

3

Konpicuja 5a momaratse cTPYHEOT HOIETA 34 0BIacT eHMepreTexe & duKacHOCTE

EHEPIETCKU IACOLL 3A CTAMBEHO-INOCJIOBHUA OBJEKAT - 29

EHEFTETCEH ITACOII 34 CTAMEEHY 3TPATY-HOBH BEOI'PATL

EHEPTETCKMMACOLI 3A CTAMBEHY 3rPAAY-CPEMCKA MATPOBHL A — 1peha

CTpaHa

lNMopaum 0 cUCTEMY rpejata

¥pefai KojW ce KOpUCTH K30 W3B0R (KOTa0, TONNOTHA
NOAACTAHHUR, TONNOTHE NyMNa)

TonnoTHa NoAacTaHALE,

VIHCTANMCaHM KanaLUMTET [KW] 471,69
EQUKEaCHOCT, CTENEH KOPHMEHOCTH [%] 0,95
00MHE YTpadke 2008

EHepreHt

Mok a TonnoTHa moh [KAhIkD] RWhi]

[MpUPoJHK rac

Emucuja COa [kalkih]

0,34

lMopaum 0 Ha4MHY perynaumje

AYTOMATCKS PENIALMIA paga KOTNaWZEOpa (43§ HE)

LgHTpanHa perynaunja TonnaTHOT y4KHEE (03 f HE)

TNokanHa perynauuia TONNoTHO! YUHESR (03 THe)

JHEEHW NPEKWA Y Pafy CUCTEME (CATH Y AaHY)

HeNEEHW NPEKWAY P&y CMETEMA (1aHa ¥ HeJEerEM)

Ce30HCKA NPEKMA Y PaY CHETEME (AAHE Y CRZOHM)

MNMopaup o ryoMuMKMa Tonnote

[kA]

THAHCMUCHOHW [YBMLK KOS HETRAHCMAPEHTHH 420
OMOTaYa 2rpaje

180,27

TPAHCMWCUOHK IVEMUA KPOS NPISOPE W BpaTa

149,12

BEHTHNALMOHM 'YEMLH KpO3 NPOE0pE W BPaTa

52,30

EYNHKW ivBKUK TOnnaTte

411,68

EHepreicke noipede 3rpage

[Kvhia] [Kvhirm?2a]

0gMWka noTpefHa TONNoTa 233 rpejak e, Jewg

360180 2878

oMWk NOTPEBHA TONNGTA 23 NpWNpeny CTB, O

190680 16.23

T0AWWHK TONNOTHY MUK CHCTEME 33 MPejare, D

18009 1.44

C0AMWHM TONNOTHK YUK cUETeMa 38 Npunpemy CTH, Oye

19068 1.62

oAuwh=a NnoTpefiHa ToNNaTHA eHepruja, Jer

1073867 8577

MoauWka uenopydeHa eneprija, £,

MoAMWHa NPMMapHa BHeprija, E,,,,,,

Foguwisa emuckja GO [kofa] [kaim2a)

121977 9.96

lMopaum 0 W3 KMepeHo|j NOTPOWH: M EHEpryje*

[Kivhia] [Kihim?a]

[0AHWH-3 HEMENEHA TONNOTA 33 TEjake

[MoAWWHa M3MEPEHE TONNOTA 33 NpuNpemy CTH

T0OMWH3S HEMEPEHE TONNOTHE BHERTH]A

FoAMWHE WEMEeReHa eNekTIWYHE EHEprHia

NOTROWEHO] BHERTHIM Y NOCNEHE THH TOQMHE

* MoryRHOCT yHOWEHA NOGATAKA 33 NocTojefe 3rpage kaga nocToje NogauM 0 WaMepeHo)

Fonmicsja 5a momarasss cTRYSHOT MCIETA 34 00macT eHepre Toke edEEacocTH
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EHEPIETCKU IACOLL 3A CTAMBEHO-INOCJIOBHUA OBJEKAT - 29
BITOK. B5. HOBU BEOIrPAl

EHEFTETCKH IIACOMNI 34 CTAMEBEHY 3TPAJY-HOBH BEOT'PA]]

EHEPTETCKHMACOWI 3A CTAMBEHY 3rPAAY-CPEMCKA MUTPOBHLUA — yetepTa
cipasa

EHEFTETCKH ITACONI 34 CTAMEBEHY 3TPATY-HOBH BEOT'PAJT

[H]JEHEPTETCKH NACOLU 3A CTAMBEHY 3I PALY-CPEMCHA MHTPOEHUA — neta cTpaHa

ObjawHethe TEXHHYKHX NojMOoEa

MNpeanor Mepa 3a ynanpefjese eHe preTcke ehMKacHOCTH 2rpane

Hemao Aogmuina 320ade YRyIman Mepsuueos oMomaya, dy [, j8 ykyrHa HETO NOEp WHHE
TREjAHOT NPOCTORE 3rpage.

1. WBonauwja  cnorbalkWx  3uaoea —  noeefake AebibdHe
TepMonIonaumrie Cnoreallker auaa Ha 25 cm.

Sanpemuda epefanos dena agpade, e (M3, jecTe GpyTo SaNpEMUHE Kojy 08YyXEATa TROMUHEM
OMOTEY 3MPaAE — 3aNPEMUHE TREJAHOT NPOCTORE 3rPaAE.

2. Kaonaywia kpoea — noeehake OefrbvHe TepMonaonauWje KpoBHE
KOHCTEWHLUME Ha 30 cm.

Daxmop odnuka f,= A7, (T, je 040 nameRy NOERWMHE TERMMYEDT OMOTaYE 3rpage
(CNOMEHE Mepe) W kume ofyxeafieHe BpyTo 2anpemuHe,

3. Maonauwia noga — noeehare AefiibMHe Tepmouzonauluie nojHe
KOHCTEWHLUME Ha 15 cm.

FOSPLLULERM MpaRcMUcRoRUY 2y0Umaka monnome, Hy WIK], oy TRaHCMUCHOHK MyBuum
TONNOTE KPOZ OMOTAY 3TPAAE NOAETEEHM PA2NHEOM TEMNERATYRA YHYTRA WKE M CNOMHE
CPEOMHE.

4. Yrpagra TpoCTpyKor CcTakna cnefehny kapakTepucTrka: WT=57%,
SC=34 5%, k=07 Wim2k (TpocTpyko ca gea lowee ChNoja, MonyHa
aproH), parm PV NeTOKOMOPHW Ca TeprWYKMi Npekngon k=038
WWImPK

Mepuod egpejaka, HOD ("heating days™ je Bpoj gaHa o4 NoYeTka 40 Kpaja rejaka arpame.
MoueTak ¥ Kpaj rpejaka 2a CEaky NoKauMjy oapefeH je TEMNepaTypoM rpaHULE rpejaka, Koja
je ofyxeaheda np ogheRueaky Bpoja CTened gada KOO (" Heating degree days").

YHIIRELIE TOEKTIHG MeMRenamna, 6y, ["C], je 3a0ata TEMNERaTYRE YHYTPA WHEr
BA3AYHA TPEjAHOT NPOCTOPE ¥ 3IPAIM.

5. Yrpagrka TpOCTRYKOr cTakana cnefshuy kapakTepucTuka WT=66%,
SC=53%, k=07 Wim2K (TpocTpyko ca aea lowe-e cnoja, WCnyHa
aproH), pam PYC  NeETOKOMODHM Ca TephWdKMi Npekaom k=038
W2k, MecTo yrpaghe NPUKasaHo Ha cnuuW gone

Cpediba MmeMnienamyng epeiios nepuoda, &y "Cl, j8 0cpedkeHa BEpedHOCT TEMNepaType
CNOMEHOT B33AYHa Y BPEMEHEKOM NEpHOaY TPEJHE CE30HE.

Foduunsa nompedys Monnoma 33 apeiake 3Mpade, Gy [KWhial, je padyHckn ogpefeda
KOMUUKWHA TONNOTE KOJY TREjHHM CHCTEMOM TRefa A0BECTH ¥ 2rpady TOKOM rofMHe 03 K ce
0fe3feauno 0AEHAEAE YHYTRA WHH K NPOJEKTHHY TEMNEPATYRE.

6. [CMakeHe NOBpWWHE oMoTaYa ofijekTa nenpaeisarkem dhacaia.

7. TocTaEMearke SMAHOT NapaneTa YMecTo cTakna v KaHUuenapu1ama v
NpHzemMBYy.

FoALEa RoMPpedia MOANOMKE eRepalja 23 33apeaaika callimanie monne aode, Gy
[k¥Whia), je padyHCkW 0gpefeHa KONMYKMHA TONAOTHE EHERIKjE KOjY CHCTEMOM NpMnNpeme CTB
Tpefia OBECcTH TOKOM jefHE FOMHE 33 3arpeBake BOgE.

8. [ogHo rpejarke W xnaferke y CTAHOBUMA, & Y KaHUeNapKjama NogHo
rpejare v NnadoHCko xnahere

Foduunsa nompedss engpauia 33 xnafeke 31pa0e, Go [KWhial, je padyHokn ogpefeda
noTpefHa KONHYKWHE TONNoTe ¥Nafek a Kojy packnagHimM cHeTemom Tpefia 0REe cTH K3 2rpagde
TOKOM roguHe A3 Bu ce ofesfeguno ogpxaeatke YHYTRE WHMX NPOJEKTHHY NapameTapa.

FonmicHja 2a MOIAraree CTRPYHHOT HCIMTA 22 0fJIacT eHeprercke ediMacHOCTH

Foduwsa nompetna enapaufa 2a aermunauly, Gy [KWhia), je payyHoku ogpefeda notpefHa
EHEPIM]E 33 NPHNPEMY BE330YXE CHCTEMOM MEXIHMUKE (MPKHY AHE) BEHTUNALMIE, JENHMMIHE
KMUMATHZALMIE MMM KNAMATHZAUME TOKOM JEOHE TOAMHE 33 0JDKABAE YCNOES KOMPOpa v
ElEN TN

Foduusa nompeldna exapalia 3a ocgemibere, £, [KiWhia), je padyHokK ogpefieHa KonuduHa
eHeprvje Kojy Tpefa AOBECTH 3rPaAM TOKOM jeQHE TOAUHE 38 OCEETILEE Y 3TPagM.

Foduiisa nompedna MORNOMnE elepalya, Gy [KAWhia], je 26up rogvwke noTpefiHe TONNOTHE
EHEPTM]E M TOAMWHMK TONNOTHHY ryBHTAKS CHCTEME 33 TPEJAKE M NPUNPEMY CAHUTAPHE TONNE
BOJE ¥ 3TPEAH.

FoduLIEY MORRoMmRY 2¥0ULY cCUCmema apejara, Cays [KWhIa] oy rvBuumM eHeprje cucTema
TpEjata TOKOM jefHE TOAMHE KOJW C8 HE MOTY MCKOPWCTHTH 33 OOFCKAEAHE YHYTPA WHE
TEMNERATYRE ¥ 3IPAIH.

FOAULMEL MORRomAY 2V00UL CRCIMEME 38 RPURPEKY cakimapHe monne eode, Guys [KWhia],
oy ryBrUM EHERMMiE cMCTEMa 3a Npunpeny CTE TOKOM jeOHE MOOMHE KOJW CE HE MOTY
MCKOPWETHTH 38 33rPEEaHE BOJE.

Foduuea Benopieds endepallia Eqg [KWhia], je eHeprvja A0EE0EHA TEXHHUEMM CHCTEMKUME
3Mpafe TOKOM JeHE TOAMHE 38 NOKPKEaKkE eHepreTckux noTpefia 2a rpejake, xnafewke,
BEHTHAALM]Y, NOTROWHY TONAY BOAY, PACEETY W NOMOH NOMORHMX CHETEMA.

FoduLNEE TOMPedya OpUManHa enaaalys K0ja Ce KOPUCTH ¥ 3MRaaH, Eme [Kihial, je 20up
NPMMEARHKR EHERTM] 3 NoTpeBHMx 33 pag cBMx YTPAREHUE TEXHUUKMY CHCTEMS 33 TPEjatke,
¥Nafere, KNMMaTHZAUM)Y, BEHTUAAUM]Y M NpUNpery CTHE v Nepuody jegHe roguHe.

Foduuea epmuclls Varter duoxclda, Oy [kara)], je Maca eMUTOEaHOT YITEEH AWOKCKHOE Y
CNOTEHY CREAMHY TOKOM JEHE TOAMHE, KOj3 HACTAJE KA0 NOCNEAMLE EHERETCKMY NoTpeBa

2rpage.

FonmcHja 2a DoArarse CTPYHHOT HCIITA 22 0fMacT eHeprercke ediacHOCTH
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NPUMEPU INTPOPAYYHA MHOUKATOPA EHEPIrETCKE
EOUKACHOCTU

NNOCTOJERA 3IrPAAA - MALLIMHCKO OBPASOBAHU LIEHTAP
"PAOOJE OAKUR”- TPOJEKAT EHEPIETCKE
PEBUTATINSALUNJE U ONTUMNISALUNJE KOMOOPA OBJEKTA

30 moaen 3rpage

NHerepcka komopa Cpbuje =0



ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

[TOCTOJE RA 3IPALA - MALLMHCKO OBPASOBAHU LIEHTAP "PAOOJE
AAKUR” - TPOJEKAT EHEPIETCKE PEBUTAJIMSALUNJE U
OrNnTUMNIALUNJIE KOM®OOPA OBJEKTA

CAXETU N3BELLUTAJ npojekra
EdekTn noctojeher ctratba Ha Komdop

. TepMnykn Komgop — ydeHuum n HactasHuum 34.8 % BpemMeHa npoBoAe Yy cpeanHu
4YMju cy Temnepartypcku ycrnosu, n 11.7 % BpemMeHa 4uju Cy YCroBM Bfiare, BaH YCBOjeHUX
rpaHuua Kkomdopa.

. XurnjeHckn komdop — KoHueHTpaumja CO, n TVOC 3sarahuBaya, 360r HeOoOBOSbHE
BeHTuUnaumje y 65% BpemMeHa npenasn ctaHgapanma rnponvcaHe rpaHue.

. BusyenHn komdop — oa ykynHo 2232 catum paga wkone, y Toky 1242 catn pagu
BELLUTa4YKO OCBET/bEHE Ma CY KOPUCHWULM Yy TOM Mepuoay W3NOXEeHW HeOoBOSbHOM HUBOY
OCBETSLEHOCTU Y OOHOCY Ha nponucaHe ctaHgapae. Y yuymoHuuama Ha jyry, y 35% BpemMeHa,
Yy CYHYaHMM OaHuMa, jaBrba ce edyekaT NpeKkoMepHor OrbewTaka AOK ocTane y4uMoHuue
HemMajy Taj npobnem.

HuBou noTtpowH-e eHepruje

CneundmnyHa roavwiba noTpowHa eHerpuje noctojehe uHcTanauwmje
rpejawba je 307.7 kWh/m? (EHepreTrckm pa3peauv 3rpaga y 3aBUMCHOCTU Of,
kateropnje — 3NPAOE HAMEHWEHE OBPA3OBAKBLY U KYIITYPU - 3a

noctojehun o6jekaTt, aaje EHEPITETCKU PA3PE[ G) a cneunnyHo TONSOTHO
ontepehewe camor objekTa je 126.79 kWh/m 2, EHEPITETCKWU PA3PE/[ E
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[TOCTOJE RA 3IPALA - MALLMHCKO OBPASOBAHU LIEHTAP "PAOOJE -
AAKUR” - TPOJEKAT EHEPIETCKE PEBUTAJIMSALUNJE U
OrNnTUMNIALUNJIE KOM®OOPA OBJEKTA

CAXETU N3BELLUTAJ npojekra
EdeKkTn npeanoXxeHUx mepa Ha NOTPOLUHbY eHepruje

NMoTpowme eHepruje no npeproxxeHom cueHapujy 1 n 4 nsHoce 508.6
MWh n 430.1 MWh wTo je ywTtena oa 70.2 % ogHocHO 74.8 % y oAHOCY Ha
noctojehe ctaktbe, a npeAacTaBrba cneunpuyHy notpowwy og 91.83 — 75.16
kWh/m~<rog. MNpumeHom npegnoxeHux EE mepa aHanusuMpaHu objekart je
noouo EHEPIFETCKU PA3PEL D nnu C, y 3aBUCHOCTU O0f CLeHapuja

PurHaHCUjCKN echpeKTHn

MHBecTMunMoHa BpeaoHOCT p[odaTHUX pagoBa  3a MPUMEHY EHEepreTcku
edpukacHMX Mepa, y OO4HOCY Ha CTaHOap4HY BPCTY peBuTanusauuje, 3a cueHapwuja
1 v 4 nsdocn 170719 €, ogHocHo 279250€ wTto he ce U3 eHepreTckux ywrena
ncnnaTtutu 3a 3.2 rognHa, ogHocHo 5.1 roguHa.

[o nobujeHnx pesynrtara ce AOLWNO, Tako WTO je Hajnpe, ypaheH AeTarbHu

CHMMaK noctojeher crtawa objekTa ca MPUKYNIbEHMM MOTPeObHMM nogaumma.
Pe3yntaTtu getarbHOr CHMMKa objekTa npukasaHu cy Ha cnegehum ctpaHmyama.
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CTPATETNJA ONTUMU3ALIUJE
NMOCTOJERUX OBJEKATA:

MPEMMEQ NOCTOJEREI OBJEKTA

NNAH MEPEHA U PE3YJNITATUA MEPEHA
KANMMBPALUJA MOLEJIA OBJEKTA
PAHTMPAHE NMOTPOLLUAYA EHEPI'NJE
PEOAYKUWUJA CIMNOJbHOI ONMTEPEREHA
PEOAYKUUJA YHYTPALWLKBLUX ONMTEPEREHLA
. ONTUMN3ALUUNJA UCTTIOPYKE EHEPI'JE

. ONTUMN3ALUUNJA NMOTPOLUHE EHEPIUJE
. MOBEThAHKE E®UKACHOCTU CUCTEMA
10. KOPUWWhEHWE OBHOBJbUBE EHEPI'MJE
11. NOBOJbLIAHKE YCITOBA KOM®OPA

©®ONOUIA®WN P
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MPEIMMEQLO NOCTOJEREI OBJEKTA

MawwuHcko obpasoBaHu ueHTap "Pagoje Oakvh” Hanasu

ce y ynuum Mwuwka Kpamua

op. 17, y Pakosuum.

Ob6jekaT MaLLUMHCKO-0Opa3oBaHOr LIEHTpa MPOjekToBaH je
n n3segeH y nepuogy og 1960. go 1962. roanHe, oA
TBpPAOr MaTepuvjana Ha TeMmesrbuMma o HabujeHor 6eToHa.
LLIkonckn komnnekc ce cactoju og Asa objekta: objekta
3a TeopeTcky n objekTa 3a npakTuyHy Hactasy. ObGjekar
3a TeopeTcKy HacTaBy (LUKosna) BucuHe je P +2 cnparta, a
cuctem usrpagme je criobogaH objekar.

3oHupawe objeKkTa

Skala—objekat za teoretsku nastavu

J04a

o011 | 012
oG 10 |
0a4 Q06
a5 "3
o7 EPB 014 '
0Aa3 o1s ——
alg |
— a7
| I .|
Doz | |
005 | !
| | | o8 |
001 | |
—
] a1g 0
aoo 2

304

303

30
Pl 308
301 302 308
| =z 30
(]
]
[ a4 3N |
| 35

Masinska radionica—
abjekat za prakticnu nastavu

Pexxnmum okynupaHocTu
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MPEIMMEQLO NOCTOJEREI OBJEKTA

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

KapakTepuctuke npo3opa 1 HeTpaHCNapeHTHUX KOHCTPYKUMja

M M K CT.H K3 Kcmakna Knposopa 0 KCI1- koeduumjeHT ceeTnocHe
po3opu % Y Y (W/m ZK) (W/m 2K) nponycTrbmeocTy (VT)
. 0 2 e KCTA- koeduLnjeHTM CyH4YaHOr TONMOTHT
nos1 Crakno (4-16-4), ca Ba3gyxom 79 75 86 2.9 2.8 nobuTka (SHGC=g)
Pam — OBOKOMOPHU HBLI, 15 K3- koeduumjeHT 3aceHyersa (SC)
n CTakno (3_25_3) 68 | 71 | 81 29 | 3 4% ** Y nocmatpaHoM npo3opy 20% 3ay3uma pam
,D,32 a 80% crakno
Pam — yenn4Hum 5.7
CTaKno - jeOHOCTPYKO 88 | 87 | 98 5.9 | 5.8
nao33
Pam — yenn4yHum 5.7
YHyTpawme TonnotHo ontepehewe o6jekta no Hasue koHcTpyKumje | k (W/m2K)
30HaMa Cnorbawmum 3ug (3C)
YHYTPALLHE ONTEPEREHE OBJEKTA gg; i-ggg
H OcBeTrbere En:g;pxm Jbyaomn Mopg (NA)
asuB 30He /p > 5 | | I MO1-nog gena 3a TeopeTcky HacTaBy 2.652
W Wim poj|Qs (W) QI (W) M02- nog gena 3a npakTU4Hy HacTaBy 2.262
Kpos (K)
Tunnyxa 600 / 30 | 95 25 K1 — kpoB Hapg genom objekTa 3a TeopeTcky 7.143
yumoHuua HacTaBy
K2 — paBaH KpoB Hag OenoMm 3a npakTU4Hy 1.253
YHyTpalwHe npenopyvyeHn napameTpu HacTaBy
Temnepatypa v K3 — KpoB Hag MaLLUMHCKOM Xasiom 1.571
penaTuBHa BNaXHOCT | Ceex YyHTpawhu 3upa (¥Y3)
(°C/l %) ey | s Y31 . | 1.549
3UMCKM netwn  |[(l/slocob| Oyke MehycnpatHa koHcTpykumja (MCK)
HasuB 30Ha pPEXNM PEXNM n) (dB) MCK1 1.175
MCK2 — ncnog kposa K1 0.411
Yynonuue 20 / / 40
Toanetn 15 / / 40
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NI1AH MEPEHA U PE3YIITATU MEPEHA

[MnaH mepera noctojeher ctawa objekata obyxBata NpuKynsbake OCHOBHUX MapamMmeTtapa
Komdopa n KapaktepucTtuka 3rpage. OBu nogjauu ce KopucTe 3a Kanubpucawe mopena
nocrojeher craka paau WTO npeumsHujer geuHucamwa ynasHmx nogaraka 3a AMHaMUYKy
cumyrnauujy objekra.

KoHTnHyanHa mepera Ha objekTy ctaHgapaHo Tpajy uamehy 7 un 14 gaxa.

[1naH ykrbydyje cnegeha mepemsa:

* Mepere TemnepaType n Brare npocropa

* Mepemre cpenne Temneparype pagujauvmje

* Mepere TemnepaType 1 penatmBHe BNaXkHOCTU CMOSbHOr Basgyxa

* Mepene CO,

* Mepere noTpoLlbe enekTpuyHe eHepruje n pacnopen ctpyje namehy dgasa

* Mepera HMBOa OCBETILEHOCTM Ha pagHOj NOBPLUNHMA

 Mepewe TemnepaTtypa pasBogHE M MNOBpaTHE BOAE Y CEKYHOAPHOM Kpyry y cuUcCTemy
rpejaka

* Mepere TemnepaType Boe Ha usnasy 13 6ojrnepa 3a NOTPOLUHY TOMsy BoOY

* Mepere kBanuteTa cpeguHe 3a bopasak fbyau

» Mepere TepMuyke kapaktepuctmke omotada U - BpeaHocT (W/m?2K)
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ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NI1AH MEPEHA U PE3YIITATU MEPEHA

N3mepeHe BpeaHOCTM ToOKa TemnepaTypa y
ABe Yy4YMoHMLe

—— CnorbHa Temnepatypa —— Temnepatypa y yuvoHuum 000
—— Temnepatypa y y4moHuum 200
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
PE3YJIITATU MEPEHA

N3mepeHe BpeaHocTu KoHueTpauuje CO2 (ppm) 3a ABe y4noHuue MU3mMepeHe BpeaHOCTH Nako-UcnaprbUBUX OpraHCK1X
KoMnoHeHeTu (TVOC) y kKapakTepUMCTUYHUM YYMOHULLIaMa

3000
—— Y4noHuua 000 YuunoHuua 200
2500 -
A
2000 19. 02.2004.g od 17 do 24"
20.02.2004.g 0d 00 do 6" i 0d17 do 24"  §
. 21.02.2004.g od 00 do 6" wkupno 26 sati
R | l ___uvreme okupiranosti objekta van vremena okupiranosti objekta
s 1500 \j ’ Br.| TvoC T Ry WI_LT__JT
g ” e’ | ey % | pem’l | o (%]
2 l‘ 1 2410,6 23,5 40,0 909.8 23,7 39,0
g 1000 - 2. | 21942 2L6 43.0 1090,5 21,8 39,0
\‘\ )
500 | J ! IL g_l:&kat: Makinsko obrazowvni centar “Radoje Dakié” Ul Miika Kranjea br.7,
Mesto ispitivanja: br. 1: uSionica br. 6
s br. 2: ugionica br, 38
0 S — Datum ispitivanja: 19. i 20.02.2004.godine
= s s s 2 2 Z Z s s s =z =z zZz ZzZ s s = =Z =z =2
6 £ T T 5 6 6 6 ST TG 6 6 e T T 6 e ow u vieme okupiranosti objekia _____van vremena okupiranosii objekta
¥ ¥ § ¥ § § § § ¢ ¢ ¢ 3 §F 3§ 3§ ¥ 9 ¢ £ & 3 Br.| TVOC | 7T Rv TVOC T Ry
o &5 & o 9 0O 9o & &5 & o L OO0 o905 o5 05 O O O =
2 8 ¥ o &8 ¥ 2 9 ¥ o a0 ¥ 2 ¢ ¥ o 8 ¥ 2 g ¥ [pg/m’] °C) [%] [ug/m’] rc] [
4 ® &6 g < ¥ © 4 & 6 o ¥ ¥ ~ 9 d b6 e § o © °]‘
S S L | 28064 21,1 37,0 27926, 230 35.1
Bpewe (h) L2._| 26390 20,1 44.0 1369,8 24,0 37,1
U3mepeHe BpeaHOCTM BpLUIHUX onTepehewa . Objckat: Skola za osnovno muzitke obrazovanje “Davorin Jenko?,
. ) I}T_.Wkal{.rmjca br.17, Beograd
eJIeKTPU4He eHepruje 3a paguoHuly Mesto ispitivania: br. 1: sala
br. 2: udionica za klavir
Datum ispitivanja: 19,, 20. i 24.02.2004.godine
70 u vreme vece okupiranosti objekta vreme manie okupiranosti objekta
Br.] TVOC T Ry TVOC T Ry
[pg/m’] [Cl %] [pg/m’] ©cl [%e]
60 1 1. | 24863
; 24,2 36,0 2269,0 24,0 36,2
2. ] 23924 268 | 406 2082,3 26,0 41,7
50 - —
AN G o i
Mr. irfz. Milica a}'aglé-Smaﬁmo i N
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCMUTA 3A OBJIACT EHEPTETCKE EPMKACHOCTU 3rPALIA
PE3YJITATU MEPEHA

U3mepeHe BpeagHOCTU pacnopena ctpyje uamehy casa, 3a pagmoHuuy

AKcUHOMeETpUCKa Lema Bese Yy NnoAcTaHMLM — nocTtojehe cTawe

70
—— ®a3a R (25 Amp AC) da3a S (25 Amp AC) — Cl>a3aT(25Anl1pAC)
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N3MepeHe BPeAHOCTN MHTEH3NTETa AHEBHOT M BELUTAYKOr OCBeT/betba 3a  VI3MEpeHe BpeAHOCTU TemnepaTypa pa3BoAa v nospata BoAe

YYUOHMLYY Ha CEBEPOUCTOYHOj CTpaHu, 3a nepuop oa 18.02. n 20.02.2004 o —— TemnepaTypa Basyxa y npocTopuju TemnepaTypa BoAe Ha nospary
—— Temnepatypa Boae Ha fosoay
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ﬁ} OBYKA 3A MONATAHE CTPYYHOT UCTMUTA 3A OBNIACT EHEPFETCKE EOMKACHOCTW 3rPAZIA
KAIIMBPUCAHE MOLENA

Mo cHumawy nocTojeher cTawa W3BPLUEHA je AWMHaMM4YKa cuMmynaumja noctojeher crtamwa Yy
ycrnosuma TMY (TunnyHa Meteoporowka loguHa), a 3atnm ypaheHa kanubpauuja gobunjeHnx pesynrarta
npema M3MepeHuMm nogjauuma M nogaumma O TPOLUKOBUMMA 3a TOMSIOTHY U eNeKTPUYHY eHeprujy 3a
nepuoa og nocreawe Tpu rognHe, aodmjeHnm og YIMNPABE LUKOJIE.

[MpBO je n3BpLUEHO Kanubpucarwe objekTa ca cTpaHe MHCTanmMcaHe cHara, a Ha OCHOBY MOTPOLUH-E
ropuBa 1M Ha OCHOBY peXxuma paga UHcTanauuje ypaheHo je kanubpucawe Mmogena objekta u ca cTpaHe
NOTPOLUH-€ TOMSIOTHE eHepruje.

Cumynaumja ca oBuM nogaumma faje NoTpoLHY eHepruje 3a rpejawe og 1704.018 MWh, wrto je
CINMMYHO Kao 1 KONUYKMHa eHepruje Koja je ycBojeHa 3a kanubpauujy (1765.455 MWh); pasnuka je 3.47%.

My6uum:
Kpo3 nperpage

. X 0.8
rpejaHo/HerpejaHo

—

oA VHdunTpauuje, kpos
HOBe npo3ope

4.0

1800

oA VHdunTpauuje, kKpos
cTape nposope 1600

Kpo3 cTape 1 KpoBHe
nposope

4.8 1400+

8.9

1200
Kpo3 npo3ope

1000

1704.0
KPO3 TaBaHWLy LWKoONe 5.3

800+

Kpo3 paBaH KpoB
MallMHCKe xane

9.3

600

Enepruja (MWh/ron)

Kpo3 nop 24.2 400+

Kpo3 3upose 325

‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 \ \
0 5 10 15 20 25 30 35 Ipejarse OcBeTrbetse 1 Wkone u  OcBeTrbewe U enex.
% ly6uTka eHepruje pagvoHuLe anapamm

TO""OTHM ryGV".lVl KpOo3 aneAMHe aerioBe KOHCprKqua ronwu_".be n°Tpe6Ha eHeprwja oﬁjeKTa
— nocTtojehe cTamwe
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KANNTMBPUCAHKE MOAEJIA

Ha OCHOBY WU3MeEpPEHNUX BPEeOHOCTN TenMepartypTa,

OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

penartnBHe BI1aXHOCTU WU

KOHLeTpaumje yriseHanokeuaa yHyTap TUnM4YHnX y4moHumua, Kao 1 cnosrbHe Temneparype u
penaTuBHEe BaXXHOCTU N3BPLLUEHO je 1 Kannbpucare Mogena ca ctpaHe komdopa.

Ha guwjarpamy gone gat je ynopeawm npuka3 koHuetpauuwje CO,, koje cy gobujeHe
meperwe (3a 19.02.2004.) n cumynupawemMm MNOCTaBIbEHOr Moesia, Yy 3aBUCHOCTU 0f
KONMMYMHE CBEXer Basgyxa Koja ynasu Kpo3 npouene objekTa y nocmaTpaHOM AaHy U
oTBapareM Npo3opa pagu npoBeTpaBaka o rno 5 min.

-~ \
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1500

ppm CO,

1000 /
500 \/
—— W3amepeHe BpeaHoOCTM —— CumyrnupaHe BpegHoCTM
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Bpewme (h)

Temneparypa (° C )
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—— CumynupaHa Temnepartypa

N
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——W3mepeHa Temnepatypa

[uny
o
L

Bpeme (min)

YnopenHu npuka3 KoHueTtpauuje CO, (ppm) y 3aBMCHOCTU o,
KOJNIMYMHe CBeXer Basayxa 3a TUMUYHY YYMOHULY LUKONe

YnopepHu npukKas uamMepeHnx U CUMyJNMpaHuX BPpegHOCTHU
yHyTpalwHe TeMnepaType 3a npenasHu nepuog paga
objekTa
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMOCTOJERE CTAHKGE KOM®OPA Y OBJEKTY

Pesyntat cumynaumje noctojeher objekta y peanHum ycnosuma,

nokasyje ga objekart, y BpeMeHy paja LUKofne He 3a40BosbaBa
TepMu4Ke ycrnose komgopa

Tok TeMnepaTypa y KapakTepuCTU4YHOj NpocTopuju

PenaTnBHa BNaXXHOCT Yy KapaKTepPUCTUYHOj NPOCTOpUjU
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PenatueHa BnaxHOCT y npocTopujn
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMOCTOJERE CTAHBE KOM®OPA Y OBJEKTY

Pacnopepn MHTEH3MTETa OCBETIBEHOCTU Y YUYMOHMLAMa ca
nocrojehunm:
a) onyo ceBeTUIbkama,

6) onan kyrnama

Heuembap, 12catn, obnayaH AaH, y4MOHULA Ha jyro3anagHoj CTpaHu
objekta (Ha OecHOj cnuuu JdaT je MpuKas MOBPLUMHE Koja He 3a4oBOoSbaBa
nponucaHn HMBO ocBeTIbena o4 300 lux, 3eneHo nosbe, a 6pojHa BpeaHoOCT je
56%)

AHanuanpaHe cuTyauuje cTaka Bu3yenHor komdopa 3a
noctojehe crartbe 06jekTa, 3a KapakTEPUCTUYHE YYMOHULIE Ha
jyrosanagHoj cTpaHu objekTa yka3dyjy Ha cnegehe 3akrbyyke:

HuBo pgHeBHOr ocBeT/bewa, Ca CTaHOBWLUTA WHTEH3UTeTa
OCBETIbEHA, 32 KapakKTEPUCTMYHY YYMOHWULY Ha jyro3anagHoj
CTPaHM Yy CyHYaHMM [JaHuMMa je npeko 3agoBosbaBsajyher.
MehyTum, pasnuka y HUBOY OCBeTIbeHa, M3Mely peaa knyna oo
npo3opa u y Ay6uHW y4MOHMLE je MPeKoMepHa, a HapoynuTo Yy
nponehHMM MeceuMMa LWTO Y3pOKyje MojaBy HenpujaTHOr
broewTana. Kako je 6rbewwtarbe apyrn daktop y ogpehuBamy

KBanuteta BusyenHor komcdopa (MpBM je  UHTEH3UTET
OCBETI/bEHA) TO he OHO BUTK NocebHo.
NHTEeH3NTEeT ocBeTibea Yy o06MayHum  gaHuMma,  Huje

3a40BOSbaBajyhn y saMMcCkuM Meceumma, Kako y npenogHeBHUM
Tako W MOMOAHEBHMM 4YacoBMMa [OK Yy nponehHum Huje
3agoBorbaBajyhv y ayobvHu yyMoHuue, [OOK je pasnuka vy
HMBOMMa OcBeTIbewa M3Mely peda o npo3opa My AyouHu
YYMOHULE 3HaYajHO MakM HEero LUTO je TO Chnyyaj y CyH4aHOM
AaHy. Y BEnuKoM MpOLEeHTY BpeMeHa Yy TOKy AaHa, y AyouHu
aHanuMamMpaHuMx Yy4umoHuua, He NpPOoAMpe OOBOSbaH WHTEH3UTET
OHEBHOr OCBeT/beta Tako [fJa ce jaBrba notpeba 3a
YKIbY4MBaHEeM BELUTAYKOr OCBETIbEHA.

OBa aHanusa pJoBoau [0 3akibydyka [da je  HeonxodHo
NPUMEHNTU Mepe 3a yBohewe Behe KONUYMHE npUPOaHOr
OCBeET/bEHA Yy 0bjekat. lNMoborbliake BU3yenHor komdpopa Tj.
nosehawe WHTEH3WTETa OCBET/bEHA Yy 006nayHMM daHuma y
TOKY roguHe, a 1 pellaBakwe npobrnema 3awTuTe o4 M3pasuTo
jakor uHTeH3WTeTa OcCBeT/bewa Yy TOKy nponehHor nepuoaa,
afeKBaTHUM CeHYerneM Koje Hehe HapylmTn BUsyenHu komdop
objekTa, gonpuHehe kBanuTeTHUjem yrohajy KOpMCHMKA OAHOCHO
nosehawy Bu3yenHor komdopa, a [obuhe ce M cmarere
MOTPOLUHE EMNEKTPUYHE eHepruje y 06jeKTy.

lNocne petarbHe aHanuse noctojeher ctawa objekTa
W carnegaBaka peanHux npobnema y ob6jekTy
npeasioxXeHe Cy eHepreTcku edukacHe mepe paau
CMAHEHA MNOTPOLLUHE EHEPIMJE n
MNOBOJbLWAHE KOM®OPA
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEMOPYKE 3A CMAKEHE NMNOTPOLWLUHE EHEPITUMJE U MOBOJbLUAHE KOM®OPA

M - Mepe 3a cMaweHe eHepruje

M1 M3onaumja kposa

M2 M3onaumja cnorbalikbnx 3ugoBa M eNMMMHUCaH-E TOMTOTHUX MOCTOBA

M3 M3onauuja noga y gogvpy ca Trnom

M4 M3onauuja nperpagHnx 3ngosu

M5 [MpumeHa KBannTeTHMjUX cTakana ca Low E npeBnakom

M6 [MpumeHa KBannTeTHUjUX pamMoBa Ha NpPo3opuma

M7 [MpumeHa cTakna ontumanHe 6oje

M8 Cmarbene nHpuntpauyuje

M9 YBohewe AnpeKkTHO Andy3HO edomkacHuje oceeTibewe - ZUMTOBEL RTX |1 T16
YBohewe aup./mHa. andysHo edumkacHuje ocsetibewe - ZUMTOBEL Claris MSD-ID
M10 | T16 EVG

YBohewe OUPEKTHO/MHOMPEKTHO OANGY3HO edmkacHuje oceBeTibewe - ZUMTOBEL LA
M11 | TRAVE KC T16 GET ASI2000

M12 | YBohehe gumepa

M13 | YBoheh€e ceH3opa OKynMpaHoCTH

M18 | Yrpagha TepMoOCTaTCKUX BEHTUNA HA NocTojehe paanjatope

M19 | Yrpagh-a enekTpOHCKNUX BEHTUIA Ha NOCTOjehe pagwnjaTope

M20 | Yrpagh-a enekTpoOHCKUX BEHTUIA Ha ebukacHuje pagunjaTtope

M21 | CHWKeH€ HMBOA TeMneparypa 3MMCKOr rpejata

M21
a [MnadoHCKM BEHTUIATOPU

M22 | IHTepBeHUMja Ha Xxnapaynuykoj Mpexu - cnabuja nymna,banaHcnmpamse
M23 | VIHTepBeHUMja Ha Xxnapaynuykoj Mpexu — 6anaHcnpamwe

M24 | BewrTa4dka BeHTUNaumja u kopuwhene otnagHe Tonnore

M25 | InHamunyko pecetupare CObHMX TemnepaTtypa 3a EKCTPEMHE YCroBe
M26 | YrpagHta edpukacHujer Kotna
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOT UCNUTA 3A OBJIACT EHEPTETCKE EOMKACHOCTM 3TPAZIA
NMPEMNOPYKE 3A CMAKBLEHKE NOTPOLWUHKE EHEPIMMJE U NMOBOJbLUAKBE KOM®OPA

M - Mepe 3a cmambere eHepruje

M28 | Boga — cmawene NoTpoLH-e Boge

M29 | lNMoborblane ehnkacHOCTU NocTojehe onpeme y nHcTanauujm
M30 | UckrbyuymBawe TEXHONMOLLKE ONpeMe Kaga Huje y oyHKUnjn
M31 | EdpukacHuMju TEXHONOLLKM anapaTu

M32 | 3ameHa 6pojuna

M33 | Ckngane BpLUHOr onTepehema

M34 | banaHcupawe ontepehera no pasama

M35 | lNpumeHa npunjeMHuka conapHe eHeprmje — NCE

M36 | lNpnmeHa 3eMHe TonMoTHe nyMmne

M37 | lNpnmeHa npukrby4era Ha 4arbUHCKO rpejane

M38 | NpumeHA mepadya NOTPOLLHE TOMNMOTHE eHeprmje y NoacTaHnLUM OarbUHCKOT rpejamba
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEMNOPYKE 3A CMAKEHE NMNOTPOLWLUHKE EHEPITUMJE U MOBOJbLULAHE KOM®OPA

H - Mepe 3a no6osbliawe komcpopa

H1 dapbar-e KpoBa pednekcnoHom 6ojom

Hla | ®apbane 3ngoBa u nnadgoHa pednekcMoHoMm 60jom

AHanmnsa oceHyerwa Yy (OYHKUWjU MacuUBHOI COSTAPHOr rpejaka U CMameHe JIeTHUX
H2 Temneparypa y objekTy — npupogHe

AHanunsa oceHyerwa Yy (PYHKUWjU MacuUBHOI COSTAPHOr rpejaka U CMamene JeTHUX
H3 Temneparypa y objekTy — BeluTadka

H3a | lNpumeHa nonuua

H4 [MpupogHa BeHTUNaumja Hohy y netTHem nepuoay

H5 [MpupogHa popcupaHa BeHTUNaumja Hohy y nethem nepuoay

H6 BelwiTayka BeHTUNaumja 1 Kopmwherwe otnagHe Toniote

H7 [TpyMeHa racHUX W enekTpudHuX Ynnepa

H7a | [NpumeHa 3emMHe TonNnoTHE nymMmne 3a xnahewe cBexer Basgyxa

H8 YBohewe AnpeKkTHO andy3Ho edukacHuje oceetiberwe - ZUMTOBEL RTX 11 T16
YBohewe aump./mHonp. andysHo edumkacHuje ocsetrberwe - ZUMTOBEL Claris MSD-ID
H9 T16 EVG

YBohewe ONPEKTHO/MHONPEKTHO Andy3HO edukacHnje oceeTibewe - ZUMTOBEL LA
H10 | TRAVE KC T16 GET ASI2000

H11 | BeHTunauwmja kpoBa
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NnPEANO3U CLEHAPUJA KOMBUHALIUJA MEPA 3A CMAHKBEHE
EHEPIN'MJE U MNOBEHhAHKE KOM®OPA

AHanunanpaHe eHepreTcko edpukacHe mepe KOMOWHOBAaHE Cy Yy YeTUpPU NpearioxeHa cueHapuja
oa 1 no 4. [lone je npukasaH cueHapuo 4.

CUEHAPUO 4.

M1 n3onaumja KpoBa, gena objekta Koju ce KOpUCTK 3a NPaKTUYHY HacTaBy, ca 10 cm MUHeparnHe ByHe

M2 n3onauuja cnorballHux 3ugosa ca 10 cm Heornopa ca cnorballke CTpaHe

M4 n3onauma nperpagHux 3augosa rpejaHo/ HerpejaHo ca 5 cm Heornopa

M5 npo3opu: NpuMeHa ctakna ca k= 1.21 W/m?K, K3=0.71 (koeduumjeHT 3aceH4emna), ctakno (4x16x4), Ar nicnyHa u ca
CMeKTpariHo- CEeNeKTUBHUM NpemMasomM Ha Tpehoj no3numjm

M6 npUMeHa KBanuMTeTHUjUX paMoBa Ha NPo30pnMa, TPOKOMOPHU

M7 NpUMeHa YMCTOor cTakna ca koed. ceeTnocHe nponyctrbmsoctn; KCI1=0.75

M8 CMaheH-e MHUITpaumje npumeHomM eukacHujux nposopa, M5,M6, M7

M9 npuMeHa AnpeKkTHO AMdy3Hor ceeTna ca cujanuuama T16, Zumtobel staff rtx ii

M12 npurywmBare BeLTa4ykor OCBET/IbeHa 3a ofpXaBarwe HMBoa of nponucaHux 300 lux

M13  ceH3op OKynupaHocTu

M17  uyuwhene pagunjaTtopa

M19 yrpagHa enekTpoOHCKUX BeHTuna Ha noctojehe pagujatope

M2l1la nnadoHCKM BEHTUMNATOPU

M22  uHTepBeHUMja Ha XMAPaYNNYKoj MPEXu- HoBa NMymna CMaH-eHOr Harnopa 1 NPoToKa

M23  uHTepBeHUMja Ha Xugpaynuykoj Mpexu — banaHcupare

M24  BewTadka BeHTUNauuja u kopuwherwe oTnagHe Tonsore

M26  racHu KOTao 3a rpejare 1 rac Kao eHepreHT

M28  Bopga-cMamene NoTPOLLHE BoAe-NpuMeHa eprKacHUjUX cnaBuHa

M34  6anaHcupare ontepehera no gasama

H1 dapbar-e kpoBa pedrnekcuoHom 6ojom

Hla dapbare yHyTpawmwmx 3ngosa 1 nnacdoHa pednekcuoHom 60jom

H2 npupogHa CeHKa — jy>kHa, UICTOYHa 1 3anagHa dacaja ce WwWintu crabnuma

H3a  npumeHa cBeTnocHUX nonvua

H6 BellTayka BeHTunauuvja gawy (18 °C) a Hohy dpopcmpaHa npupogHa

H74  npumeHa racHor pacxnagHor arperata 3a xnahewe cBexer Basgyxa

H8 npuMeHa AnpekTHO AuMdy3Hor ceeTna ca cujanuuama T16, Zumtobel staff rtx ii

H11  BeHTUnauuja kpoBa NHxKerbepcKka kKomopa Cpbuje 47



ﬁ} OBYKA 3A MONATAHE CTPYYHOT UCTMUTA 3A OBNIACT EHEPFETCKE EOMKACHOCTW 3rPAZIA
NMPEANNOXEHU CUEHAPUO

[MpumeHOM NpeanoXeHnx mepa Ha oMoTady 0bjekTa, 3a cueHapuo 4, cmareHa
je uHcTanucaHa cHara ca opurnHanHmx 848.3 kW Ha 406.99 kW (273.4 kW
3a objekaT, 74.59 kW cHare notpebHor rpejaya 3a cBex Basgyx 3a UKoy u 59
KW cHare notpebHor rpejaya 3a CBeX BasgyX 3a paguvoHuuy) , a noTpolHa
eHepruje cucrtema 3a rpejarwe, 3a nepumon o roguMHy gaHa, CMakeHa je ca
1704.0 MWh Ha 1274.6 MWh. lNpumeHOM ocTanux mMepa, Koje He yTu4dy Ha
CMakEHE MHCTANMcCaHe cHare anu yTudy Ha CMawere TOMSIOTHE €eHepruje,
YKYMNHa TOMSI0THA eHepruja cucrema 3a nepuoj og rogmHy gaHa je 430.1 MWh.
CneuundunyHa noTpolla eHeprnje MHcTanauuje 3a rpejake, No KeagpaTHOM
MeTpy objekTa, 3a nepuod of roavHy AaHa, ce cmawumna Ha 75.16 kWh/m?,

NpumMeHOM NpeanoXeHUX Mepa aHanuavpaHa 3rpaga je [osedeHa [ao
EHEPIETCKOI PASPELA C.
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEONOXEHU CUEHAPUO

NoTpebHa MHCTanucaHa cHara 3a rpejarte objekta 3a noctojehe ctarwe u

nPUMeHOM cueHapuja 4

MHcTtanucana cHara (kW)

900+
800+
700+
600
500+
400+
300+
200+

100+

848.30

3417.99

pejare

O MocTojehe cTarwe objekTa

M1:M8

@ M1:M8 + rpejay 3a cBex Ba3ayx 3a LUKONy

@ M1:M8 + rpejad 3a cBex Basfyx 3a LWKONy+3a pagnoHuuy
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEONOXEHU CUEHAPUO

1800

1600

1400

1200

1704.00
1000 1634.05

1479.35
1469.90

800

Enepruja (MWh/rog)

600

400

200

1274.61

1302.39

pejawe

1214.05

1184.80

1128.38

1035.79

416.23
430.08

H MocTojehe cTawe objekta MM1 O+M2 O+M4 O+M5:M7+M8 O+M12+M13 O+M17+M19 O+M21la O+M22+M23 E+M24 O+M26 O+H7y
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

MEPE 3A NOBOJbLUAHE KOM®OPA

OBe Mepe He YyTMYy Ha CMakeh-e NOTPOLLUHE EHepruje, anu 3HaTHO Nnonpaerbajy TPEHYTHO

HenpuxeaTibMBe Yycnoee Komdopa.

Pesyntatm wn edektn npumeweHnx wmepa no

cueHapuvjama 1-4 gatn cy y Tabenama gosie 3a TUMUYHY YY4MOHULY 3a neTwsn nepuod. Ha
AnjarpamMnumMa fone ynopegHo Ccy MnpukasaHe Temnepartype y TUMWUYHO] YYMOHWULUM MO
cueHapvjama 3a HajTorMju gaH y TOKY paga LKone, OOr je Ha [LeCHOM aujarpamy
npuKasaHa gMHaMuKa NpoMeHe yHyTpallhe TemMrnepartype y nethemM nepuoay paga Lkorne.

Bpoj catn 6opaBKka KOpMCHMKaA ObjeKkTa BaH ycnoBa Komcopa 3a TUMUYHY YYUMOHULLY

MpoueHaT pagHMX caTu BaH ycrioBa KOH(ho

d, 3a JieTkhbUn nepuoa

MNMocTtojehe | CueHapwuo 1 CueHapwmo 2 Cuenapuo 3 | CueHapwuo 4
YKynaH 6poj pagHux catm 6jekTa (h) 2232
Bpoj catn Koje KOpUCHULMN 622 378 155 199 42
npoBoAe BaH ycrnoBa koHdopa (h)
e 27.87 16.94 6.94 8.92 1.88

Jbyaun BaH ycnoBa KoHdopa (%)
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ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

MEPE 3A NOBOJbLUAHKE KOM®OPA

NMpomeHe TeMmnepaTtypa y npocTopuju 3a 15. jyH 3a TUNMUYHY YYHUOHULY

—¥ =IlocTojehe cTawe —e— CueHapvio 1 CueHapwo 2
CueHapuo 3 —=e— CueHapvio 4 CnosrbHa Temnepatypa
KKK dey ¢
40 | s XX K‘
X X
< 35 “ / * X
©
2 XK ey 3 X
s
2 30
H
P S
> — s i
) | === NMpomeHe TemnepaTypa y NpoOCTOpUjU 3a NeTHHU
pexum 3a TUNUYHY YYUMOHULY
20 s 36 - CnorbHa Temnepatypa —— CueHapwvo 1 —— CueHapwuo 4
SEEEIIEEEIIEEEEIEEEEE L 4
Bpewme(h) 32 |
30 -
28 A
i e L
o [ [
= 24 || h e Ji
o 22- e
= ’
2 20
18 A1
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14
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

AHAJIU3A TPOLUKOBA XNBOTHOI' BEKA

3a pasnuuuTa npeasiokeHa cueHapuja KombuHaumja Mepa 3a eHepreTcky eduKacHoOCT
ypaheHa je aHann3a TPOLUKOBa XXWMBOTHOI BeKa, Kako 6u ce yTBpAWNO KOju o wUX aaje
Hajoosbe pesynrtarte 3a nepuopg of 25 roanHe. AHanusa nopeau pasnuuute npennoxeHe
cueHapuvje, yKkIbydyjyhm  nopen WHBECTULMOHMX TPOLLUKOBA W TPOLIKOBA e€Hepruje,
TPOLLIKOBE Tekyher ofpxaBaka W NEPUOAUYHUX PEMOHTa KOjU Cy HeonxogHwn Yy
nocmaTpaHoM rnepuoay.

Pesyntaty aHann3e TpOLUKOBa XUBOTHOI BeKa W ywiTeae y XMBOTHOM BeKy 3a opgabpaHa
cueHapwuja y 3akiby4HOj aHanuM3m npojekTa, gatm cy y tabenu gone.

Y 1abenu 11.3.3. pgaTt je npernen eMucuje LUITETHUX racoBa (racoBa edpekTa CTakfieHe
bawTe) Koje npousBoge 6Gasa (nocmaTpaHu objekaT 6e3 eHepreTcke onTumMusauuje) u
pasnuynTu cueHapuju onpummusaumje. HajHuXy emMmcunjy oBux racosa nma cLeHapuo 4 4mja
je emucuja CO, npeko geBeT nyTta mana of 6ase.
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

AHAJIU3A TPOLUKOBA XXUBOTHOI' BEKA

AHanusa TpolwkoBa XuBoTHor Beka (LCC)

NHBecTnumoHm TpoLukoBu OcTtanu OnpaBare YKynHu

TPOLLKOBW eHepruje TPOLLUKOBU LCC CB
basa 0 1,139,833 71,817 158,152 1,375,934
Cuenapwmo 1* 177,225 253,898 61,046 20,752 497,648
CueHapvo 2 289,087 233,123 61,046 29,920 597,904
CueHapwvo 4 285,756 227,933 61,046 27,149 586,612

* LCC n3bop (HajHwxku LCC)

PeanHa guckoHTHa cTona kopuwheHa y oBoj aHanuau je 3,0%
Bbpoj rognHa Ha Koje ce aHanu3a ogHocu je 25

CB = capgawma BpegHoCT

U3Hocu cy patny €

Mpernea eMucuje WTETHUX racoBa y TOKY XXKUBOTHOI BeKa

CO, SO, NOXx
Basza 23,907,399 155,606 51,222
CueHapuo 1 2,964,438 28,647 3,871
CueHapwo 2 2,686,927 27,259 3,613
Cuenapwuo 3 2,648,602 26,494 3,531
CueHapwuo 4* 2,624,911 25,908 3,472

Bpoj roanHa Ha Koje ce aHanu3a ogHocu je 25
KonuunHe cy pate y kg
* CueHapmo ca HajHWKUM eMmmncujama
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEMNOPYKE 3A CMAHEHWE NOTPOLLHKE EHEPTUJE MPUMEHOM
APXUTEKTOHCKUNX MEPA KOO NOCTOJEhUX OBJEKATA

o O0bjekar Mopa bUTK pekocTpyncaH, OAHOCHO MPOjeKTOBaH, Tako Aa 3UMU
omoryhu makcumanaH a netm MMHMManaH ynag CyH4eBor 3pavyemwa

o OObjekar Mopa 6uTK N30NoBaH Ha CBMM CMoSfballlUM NOBPLUMHAMA Kao U
Ka CBUM HerpejaHum npocrtopujama
3onauwnja KpoBa
M3onaumnja cnorbalibux 3ngosa M enMMUHUCaHE TONSTOTHUX MOCTOBA
3onauunja nperpagHux 3angosa
3onauunja nogosa

« OwmorTau objekTa Tpeba ga 3agoBOSfbU MakMMariHO NponucaHe
KoedouLujeHTe nponasa Tonsore

* [lpnmeHa kBanUTETHUjUX cTakana ca Low E npesnakom

e [lpumeHa KBanUTETHNjUX pamMoBa Ha Npo3opuma

* [lpumeHa cTtakna ontumarnHe 6oje

* W3bop ctakana Tpeba ga omoryhmn makcumanaH ynag AHEBHE CBETIIOCTH,
NacuBHO rpejake, MMHUMAaraH ynag CyH4eBor 3padera neTu u
orpaHunyere epekta drbelTama
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ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

NMPEMNOPYKE 3A CMAHEHE NOTPOLWLHKE EHEPTUJE MPUMEHOM
APXUTEKTOHCKUNX MEPA KOO NOCTOJEhUX OBJEKATA

o Cwmarere nHunTpauuje

o KoedmumjeHT nponycTrbnBOCTM doyra npo3opa Tpeba aa 3agoBorbu
HajBULLY Knacy, obaBe3HO ca aTeCTOM

o ®dacagHn omoTad 0bjekTa Mopa uMaTn BUCOKY 3anTUBEHOCT (bpoj nameHa
Ha caT npu noTnpuTucky oA 50Pa: ng, < 0,6)

* [lpojekToBaHa TepMMYKa Maca omoTadya Tpeba ga nosehaB TepMUUKy
NHepumjy objekTa

 BeHTMnauwuja kpoBa

* YBOhere AHEBHOr OCBET/bEHA - AUMEPU

e YBOheHe AHEBHOr OCBET/bEHA - CBET/IOCHE LIEBU

o ®apbare nnadoHa n angosa pednekcMBHOM 60joM

e CnorbHo ypeheHre oKo 0bjekTa - MPOJEKTOM XOPTUKYNTYPE U cTa3a OKO
objekTa n3dehun ctBapare TONMIOTHMX OCTPBA WU HEMOBOSbHE NOBpAaTHE
paguvjauuje Ha objekaT og 6eToHCKMX noBpLUKHA. [1pojekTom ob6aBe3Ho
npeaBuaeTn 3agpkaBatse U 3alUTUTY NocTojehe XopTUKynType.
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

EHEPIETCKU IACOLL 3A 3IrPALlY HAMEHEHY OBPA3OBAKBY U
KYIITYPU - MALUMHCKO OBPA30OBAHU LLIEHTAP "PAOOJE LOAKUR”

EHEFTETCEH IACOII 34 3TPATY HAMEILEHY OBPA3OBAIY - BEOTPATT

EHepreTck NacoLl 32 3Tpafy HamelseHy 06pasoBay W KyNTypH - Beorpan

X

ITPALA HOBR [B'cmmcn@
7 1. ¥NpaeHa KMNW NOCNOEHA 3Raga
f KaTemopuia srRans @ 3Mpaga HamerbeHa 00pas0E ety 1
; KYNTYK
MecTo, aabeca: Eeomag, ¥ n. Muuka Kpareua 17, Pakosuua
KaTacTapcka NapUgna:
BRacHuk/MHESCTUTORNPSEH | CEyN W THHS paga Beorpana, CekpeTapuiaT
CTYNHME 35 00p S30BaHE
1 s50Faq !
© [ TOAMHE MATHRLHE: 15960-1962
DEROHETRY IS
R, W 2004
EHERIETCRE. CAHALLKIE
Hern nospuwmta Ay [m?): 5722
Qg i et
TRapas. [%] [kihirm®a)]
100.2 75.16
S N
m <25
3
C ® - | 4l
CU: I_Q- 150
: M 200
- QL 2250
o m 250
m E Mogauy o MUY Koje j& M33ano EHEPIETCHH Nacow
L D 5AUTEHE, R RAa,
m MoTnwe o na wheHor nKuE
Q I W MEYST ORFEH MsaLME:
m b0
(&) (OoTE)
I QAMEORHN WHHEREE
MoTAAGC 1 NeYaT
m Of 0B ORHOT MH#EHepa EE
M.M
(DRTIME)
R0l DRCOUE |

KSIM{CPE]E 23 IIATAEE CTRYHHOT HCTIHTA 23 obmacT EHEPTETCHE S)HEACHOCTH

Bih

YKynHu  edpeKktun noctojeher
pewewa Kaga pagu CUCTEM rpejawba
u xnahewa cy:

[oonwra notpeba eHepruje 3a
rpejarwse je 430.1 MWh.

CneuncmnyHa notpebHa TOMNoTa
3a rpejarbe je 75.16 kWh/m?, wrto paje
EHepreTckm paspen, 3a 3rpage
HameHreHe obpasoBamy U KynTypu, C.

NHxerepcKka komopa Cpbuje 57



OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

EHEPIETCKU INACOLL 3A 3IrPALlY HAMEHEHY OBPA3OBAKBY U
KYIITYPU - MALUMHCKO OBPA30OBAHU LLIEHTAP "PAOOJE LOAKUR”

EHEFTETCEHIIACONI 34 3ITPAJY HAMEILEHY OBPAIOBAKRY - BEOI'PAN]

EHEPTETCKHNACOIWI 3A CTAMBEHY 3rPAAY-CPEMCKA MUTPOBHLA —apyra

cipaHa

Monauy o arpasy

HeTo NoEp WHMHA 2MPaae YHYTAP TEPMUUKOr oMoTada Ay [m3] 96809
JanpemuHa rpejaHor gena srpage e [m) 21646
CakTop oBnuKa § [m 0,447
CpeiwH koed. TRaHCMACHOHOT TYAMTEE TONNOTE H oy [VIER)] 064 (H7 s =0,83)
TOOMWHE NOTpEAHA TONNOTE 38 MPEJakE Gy [KWHITmTa)] 75,16
KrMMaTcKu nogaum

Nokauuja Pakoenua
Epoj cTeNeH AaHa rpejaka HOD 2520
Epoj faHa MpejHe ceaoHe FD 178
Cpeiwa TeMNENATYNA TNEIHOM NEPHOLE Sy s [*C] 5.6
YHYTRAWK S NPOjEKTHA TEMNEPATYRE 28 UMLK NEAMD, &y, [*C] 20
Mogauy 0 TEPHOTEXHHYKHK CHCTEMUMA Y 3TPagK

CMHCTEM 28 IPejake (NOKANHK, BTAXHKM, LEHTPAMHK, JarkHHCKK) LleHTpanH
TONNOTHH M2EOR MpMpoaHH rac
CucTem 2a npunpery CTH NOKaNHW, LEHTRANHH, 3 EHHCER) TakanHu

TonnoTHH Mzeop 2a CTH

ENekTpuyHa eH,

CHCTEM 23 ¥Naferk e (NOKANHKW, BTA¥HW, LEHTPANHH, DarkMHCEM)

l2B0p EHENMMjE KOJM CE KOPKUCTH 23 ¥nafewe

BeHTMNauuja (NPUMPOaHE, MEXaHHYKR, MEXAHHYEAR C8 PEKynepalMjom)

NpHPOAHa

VIZEOp EHEPTMIE 38 BEHTUNALMTY

HpoTa M HaY4MH KOPUWAEHk A CHCTEMA C3 00HO BMEMEMM W2BOPMME

¥aen OWE y noTpefiHoj TonnoTy 2a mejake W CTH [%]

Monauy o TePMULKOM DMOTaYY srpane U DHMAQ] | s BAIIM2K)] ME:\YT:ED
CNOMeHW 3MA0EH M 3MA0EW NPEMA
MPOCTORKiaME KOje T8 HE Tpejy b.285 D40 Ar
KooK Kpoe M3HAM HRMPEjaHOT NhocTopa 0,271 0,40 A
MeRyeTaKHa KOHCTRYKUKW]A NpeMa
HETpejaHoj NPoCTOpKiK 0,452 0,40 HE
Mogd ¥ AoAMpY ca TNomM 2,26 0,40 HE
MROZ0pM, GankoHCKa BRaTa IPejaHMx
NPOCTORMIA M rpejaHe aMMcke GawTe 1,348 1.0 al
KROEHW Mp030pu - - -
CnoreHa epata 3,40 1,60 HE

3

Fonmcmja 22 MOMATarke CTRYHHOT HOTHTA $a 067acT eHepr eTcke ediiacHocTH

EHEPT'ETCKH ITACONI 34 3TPAJY HAMEREHY OBPAZOBAKRY - BEOT'PAJT

EHEPTETCKM NACOLWI 3A CTAMBEHY 3rPAAY-CPEMCKA MUTPOBULLA — rpeha

cTpaHa

lMNMopauu o cUCTEHY rpejarsa

WpeRaj Koju ce KOPMETH Ka0 M2E0p (KOTAd, TONNATHE
NOAACTAHMLE, TONNOTHS NyMna)

Katao

IHCTAaNUCaHK KanauuTeT [kiY]

EQUuKacHOCT, CTENEH KOPHUCHOCTH [%]

[0OMHE yIpaghe

EHepreHt

TpHPOIHH rac

Howa TonnoTHa Mo [KYWhikg] KA

Emucuia COs [kaikih]

0,244

MNMopauM 0 HA4YUHY perynaumje

AYTOMATEKA PErYNALMa pDaNa KOTNAMIBEOPE (0 J HE)

LleHTpanHa perynauMja TONNoTHOT YYMHES (03 [ He)

TNokanya perynaunia TONNoTHOT YYMHER (037 He)

JHEEHW NPekUO Y PagY CHCTEMA (CaTH Y 0aHY)

HefersH npekday pagy CHCTEME (AaHa ¥ HEderbH)

Cez0HCKM NPEKHA Y DAY CHCTEME (NAHA ¥ CRZ0HMW)

MNMopaum o rydMuMKMa Tonnote

THAHCMUCHOHW TYEULW KPO3 HETRAHENAPEHTHY 480
OMOTEYE 3rpaae

197 66

TpaHCMUEHOHM MY Kpos Npozope W Bpata

3746

BleHTUIELHOHH ryBHLM KpO2 NP030PE W BPaTa

35,78

YiyNHH ryBUW TannoTe

734

Eneprercke notpede 3rpane

[ a] [kt frmal]

TogMwisa noTpefHa TONNoTa 38 rpejae, Deme

430100 76,16

0gMWha noTpefiHa TonnoTa 3a npunpemy CTE, O

COAMWHM TONNOTHM MyAMUM CHETEME 23 pejane, Da

TOAMWHM TONNOTHY MYEMUK CHCTEME 33 NPMNREMY CTH, s

ofdWHa NoTpefHa TONNOTHE eHeprkia, O

FogMWHa ucnopydesa eHeprja, By,

MoAMWHE NpPHMapHa eHeprdja, Ew

Foguwha emuckia ©0; [kofa] [kafm?a)

104996,4 18,35

MNMonauM 0 H3MepeHoj NoOTPOWHM EHepruje*

[Kivhia] [Kitdhima2a]

TofMWHE H3MEREHE TONNOTA 33 IPEjake

T0JAWHE WEME[IEHE TONNOTA 38 NPHOREMY G T8

T0JAWHE WEMERIEHE TONNOTHA EHEPIW]E

M0AMWH2 M3MENEHE ENEKTAMYHA EHERIMIA

* MoryRHOCT yHO Weka NogaTaka 2a nocTojefe 2rpade K343 NOCTOjE NOAAUM O M3MEPEHO]

NOTROWEHD] BHERIMM ¥ NOCNEAKE THH MOgHHE

KonpicHja %3 MOTATALE CTRYHHON HOTHTA 32 06T eHepr eTcke e iiacHocTE
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EHEPIETCKU INACOLL 3A 3IrPALlY HAMEHEHY OBPA3OBAKBY U

KYIITYPU - MALUMHCKO OBPA30OBAHU LLIEHTAP "PAOOJE LOAKUR”

EHEFT'ETCKH IMACOMI 34 3TPATY HAMEREHY OFBPAZOBARY - EEOT'PAT

EHEPTETCKHNACOWI 3A CTAMBEHY 3rPAAY-CPEMCKA MUTPOBUUA - vyetepra
CTpaHa

EHEFTETCEH IIACOMI 34 3TPATY HAMEREHY OBPAIOBARY - EEOT'PATT

EHEPTETCKH NACOLU 3A CTAMBEHY 3I PALY-CPEMCKA MHTP OBHUA — neta cTpaHa

O0jalete TeXHUYKME NojHoBa

Mpennor Hepa 3a yHanpehetbe eHepreTcke edyMKacHOCTH 2rpane

Herno nogpLiuna 3zpade Viyman Fenkuiusoz okomaya, Ay [m?, Je YKYNHA HETO NOBPLWKHA
rpejaHor NpocTopa srpage

1. M1 - Maonaunja kpoea, Jena objekTa KoM Ce KOPMCTH 38 NDaKTHYHY
HacTaey, ca 10 cm MUHEepanHe ByHe

Fanpemuna spajanos dena sgpade, Ve [M3), jecTe BpyTo SANPEMHHE Kojy 0BYXEATE TEPMHYKM
OMOTEY 3MPage — 3anpemMuHa rpejaHor NpocTopa Srpage.

2. M2 - wW30nauMia cnoreawHux 3wjoea ca 10 cm Heonopa ca
CNOMbAWHE CTPEHE

Daxmop 0BRuKa Fa= All7,, (M, je 0gH0C MEMERY NOBP WHHE TEAMUYKOr OMOTaYa 3Ipage
(CNofeHE Mepe) W kMMe 0fyxeahede BpyTo 3anpemiHe.

3. M4 - wzonaumua nperpagHux 3naoBa rpejaHol HerpejaHo ca 5 cm
Heonopa

Ros@UULaHm mpaReMUc ORI ayaumaxa monnome, Ay [WIK], oy TRaHCMUCHOHA ryBuuM
TOMNOTE KQO3 OMOTAY 3TPE0E NOAEMEEHH PASMHEOM TEMNERATYRA YHYTDA WHE W CNOMEHE
CPEAHHE.

4. M5 - npozopw: npumeda cTawna ca k= 1.271 Wim2k, K3=071
(KoeHUMIEHT 3ace-HYeHea), cTakno (dx16x4), Ar McnyHa W ca
CNEKTPANHO-CENSKTMEHMI NPeMazoM Ha Tpeho] No3MumiK

Mepuod gpejawa, HO (" heating daws”) je Bpoj faHa o4 NoYeTka A0 Kpaja rpejaka 2rpane
MoueTak W Kpaj rpejakea 23 CEAKY NOoKauM)y 0apefeH je TeMNepaTypoM rpaHUMUE TPejaka, Koja
je obyxeaheHa npu ogpeRueawy Apoja CTened nava HOD {"Heating degree days').

5. W6 - NpuUveHa KBANUTETHH]MX DAMOBE Ha NPOS0PHME, TROKOMODHH

YHYMDEWEE OPOIeMRE merMnepamyna, ty, [7C], je 2a0aT1a TEMNepaTYpa YHYTPE WHET
Ba3/yXa TPejaHOr NpOCTORa ¥ 3Mpaay.

6. M7 - MpUMEHa YMCTOr CTakNa ca koed). CBETNOCHE MPONYCTIEHBOCTY;
KCM=0.75

Cpadiea MeMnenamyna apefHoz NepUoda, By q [C], je 0CpekeHa BpeHOCT TEMNepaTyRE
CNOMLHOT BA3AYHE ¥ BREMEHCKOM NEPHOLY THEIHE CEZ0HE.

7. ME - cMarkete MHGUNTRaUWe NpUMeHor edhWEaCcHK MK Npo30pa,
S MG, M7

Foduuies nompetha MONNOMS 28 2Pefake 2PaNe, Gy [KWhia), je pauyHokw onpefena
KOMMYKHE TOMNOTE KOy TPEJHUM CHETEMOM Tpefia AOBECTH ¥ 3Tpangy TOKOM roguHe Aa BK ce
ofiesfe Mno oApeKasake YHYTRE WHHX NPO0jEKTHHE TEMNERETYRE.

8. MY - npuMeHa AWperTHO AWYIHOr CEETNa ca cvjanuuama T16,
Zumtobel staff rx i

Toduea IOMPetha MORNOMAE BREDEWE 33 388Pe8ake CahumanHe onne eode, Gy
[K#hia], je pauyHckk oapefieHa KONWYKHE TONNOTHE EHERrKe KOjy cMCTEMOM NpUNpeMe CTB
Tpefa A0EECTH TOKOM jeJHE rOJMHE 33 3aTpEEake BOAE.

9. M12 - npurylWMBaLE BeWTa4KOr OCBETILeHE 38 OAPMABaS HUBOA
0 NponMcaHux 300 Tux

10. W13 - ceHa0op OKYTHPEHOCTH

Fodulies nompeina enepayia 33 xRafeke 3TPAAE, G [KWhial, je padyHokW ogpefeHa
noTpefHa KoNKYMHE TONNOTE ¥Naheka KOy PACKNAIHAM CHCTEMOM TREAS OOBE CTH K3 2Mpaje
TOKOM rOAMHE 03 i ce ofezfenuno oap#aEake YHYTRA WMWY NPOjeKTHIY NapamMeTapa

11. W14 - yWwhere pagujatopa

12. W19 - yrpagH-a enekTPOHCKMXY BEHTMNA Ha nocTojehe pagujatope

13. WM21a - NNAadOHCKK BEHTHNEATOPK

Foduiies nompedng exapawia 33 sermunayuly, Gy [KWhia), je padydokn ogpefeda notpedHa
EHEQrWja 3a NPUNPEMY Ba3AYHa CHCTEMOM MEXaHHYKE (MIWHYOHE) BEHTUNALMIE, AENUMUYHE
KNMMaTHZ LMIE MK KNMMATHZ aLM e TOKOM jefHe FOMHE 33 OAp#aBatke yendea komdapa v
3MRAAH.

14. 122 - WHTEpPBEHUM]EZ Ha XMAPaynWuYKO] MpEdM- HOBa nNymna
CMaHEHOM HANOPAa W NPOTOoka

Foduuiea nompetha erepalfa 33 oceembeke, E; [KWhia], je padyHokn ogpefleHa konuduHa
eHepruje kojy Tpefia A0BRCTH 2MNAAM TOKOM jeJHE TOAMHE 33 OCEETIRERE ¥ 3TPadH.

15. W23 - MHTepEEHUM|A HA XMOpayNMYKD] Mpern — BanaHcupakee

16. W24 - BelWTaYka BeHTMNAUMWE M kopuwhere oTNagHe TonnoTe

Foduiss nompeding monpomis exepzwa, Gy [KWhia), je 30up roguwwe notpefiHe TonnoTHe
EHERMMjE M MO WKWK TOMNOTHUY ryBMTaKa CHCTEME 23 TPEjake M NPUNPEMY CAHWTapHE TONNE
BOAE ¥ 3TPAAM.

17. W26 - racHW KOTAO 38 Ipejarke M Frac KAao eHeprexT

18.M28 - Boga-cMarbere NOTPOWHE  BOoAS-NPHMEHE  ehMKACHK] WX
CNEEKHA

FoAuLEL MoRRomEY 2Y00UL CUCmena 2peiaka, Gy [Kithia] oy rvBrumM eHeprie cuoTema
rpejaka TOKOM j2gHE MOMHE KOjM Ce HE MOTY MCKORMCTUTH 38 OfJIHAEahe YHYTRAW ke
TEMNEPATYRE ¥ 3MPaH.

19. W24 - banaHcHpare onTepehera No chazama

K onpIcHja sa DOTArarse CTRYHHOT HOIHTA 34 00JacT eHepT eToke e acHOCTH

FoduLiey MonnomeL 2yDRUY CUCIMENa 38 TPURPEMY cakimapie monng eode, Qs [Ahia],
oy ryfMUM eHEprKje CHCTEMA 28 Npunpemy CTH TOKOM jeOHE TOOWHE KOjW CB HE MOTY
WCKOPWCTHTH 23 2arpeeake BoOe.

Foduuiea ucRopyiena enepallia Eg [KYWhia], je eHeprija foeefeHa TEXHMYKMM CHCTEMUME
3MPafe TOKOM jEOHE TOAMHE 33 NOKPHEaKE BHEPreTCkux noTpela 3a rpejake, xnahetke,
BEHTMNALM]Y, NOTPOWHY TONNY BOAY, PACBETY M NOTOH NOMORIHUY CHETEME.

TodULIEE NOMPEtHE NPUNEPHE eHERELE KOJA 08 KOPHCTH Y 3TPAAM, Eg (KYWHIE], 18 30Hp
NPHMARHKE EHEPTKIA NOTREBHME 33 P4 CBMX WPAREHHMX TEXHHUIKMY CHCTEME 38 Mpejake,
¥nafieke, KNUMATH2aUMIY, BEHTUNALM]Y W NpMnpeny CTB ¥ nepuoay jedHe roauHe.

Foduwea emuciia Varsen duoxeuda, Oy [Kofa), je Maca eMUTOEAHOT ¥ITEEH OWOKCHOE ¥
CMOMEHY CREAMHY TOKOM jEAHE TOAHE, KOja HACTA)E Ka0 NOCNe MLa EHERTET kKX NoTpea

Srpage.

Konmicuja 2a MOMATEFE CTRYHHOT HOTETA $a 00JIacT eHepr eToke e iAcHOCTH
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NPUMEPU INTPOPAYYHA MHOUKATOPA EHEPIrETCKE
EOUKACHOCTU

« [NOCTOJERA 3rPAOA - ‘“UHOEKTUBHA  BOJIHULA
KITMHUYKOI LUEHTPA HUL - HUL- TIPOJEKAT EHEPIETCKE

PEBUTAITIM3ALNJE OBJEKTA - BDSP
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Nupekmuerna 6onHuya KITMHUYKOI LIEHTPA HULL -
BDSP

[loBpLumHa objekTa - 3100m?

Cnucak npumMmeeHUX eHepreTcko edpmkacHUX Mepa Ha objekar:
*/30nauunja Kkpoea

«3amMeHa npo3opa u BpaTa Ha noctojehem objekTy

*YrpagHta pagnjaTopckux TEPMOCTATCKUX BEHTUNA

N3rnepq 3rpage npe eHepreTcke pesutanusaumje N3rnepq 3rpage nocre eHepreTcke pesutanuisaumje

\

w .,, =
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NHnpekmueHa 6onHuua KITMHUYKOIr HUEHTPA HULL - BDSP

Air Temp. (°C) Infective diseases clinic CCN: Thermal Energy (kWhihour)
Temperature vs. Heating Consumption Monitoring Results - Before
35 2400
e Ref. Room No 1 Ref Room Mo 2 Ref. Roam Mo 3
30 - e Cutside Temperature e Thermal Energy = Poly (Oulside Temperature) 2200
== Poly (Thermal Energy)
25 b 1t 2000
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NHnpekmueHa 6onHuua KITMHUYKOIr HUEHTPA HULL - BDSP

Air Temp. (°C) Infective diseases clinic CCN: Thermal Energy (kWhihour)
Temperature vs. Heating Consumption Monitoring Results - After
35 2400
s Ref. Room No.1 Ref. Room No.2 Ref. Room No.3
30 o W — Outside Temperature e Thermal Energy = e Poly. (Outside Temperature) 2200
==== == Poly. (Thermal Energy)
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NHepekmueHa 6onHuya KIIMHNYKOIr LEHTPA HULL - BDSP

MudekTneHa 6onumnuya KITIMHUYKOIr LEHTPA HULL
IpejaHa noBpLumMHa [M?] 3,126
CteneH caTtu 70,006
CTteneH paHu 2,781
Pesyntatn | Pesyntatu
Pe3yntatu i
Meperwa | eBanyaumje
[oonwH-a NOTpOoLLH-a eHepruje
3a rpejarse MWh] 1021 T
MNPE [oonwH-a NOTpoLLHa eHepruje
3a rpejartbe no m? [kKWh/m?] 321 313
[oguwra emucuja CO, [t 296 281
[ogvLHa NOTPOLWHa eHepruje
3a rpejarbe MWh] 381 448
NOCIE [oonwHa NOTPOLLHa eHepruje 122 143
3a rpejarme no m’(kWh/m?]
[oguwra emucuja CO, [t 110 129
[oonwH-a NOTpOoLLHa eHepruje
AnconyTHe 3a rpejarse MWh] 640 529
[oonwha emucuja CO, [t 186 152
YLWITEAE - A J 2 []_
oauLWH-a NOTPOLLH-A eHepruje
: 63% 54%
[poueHTyanHe 3a rpejase MWh]
[oonwha emucuja CO, [f] 63% 54%
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XBAJIA HA TT1AXKHbHN

Jbumana Cumuh — EnPlus
www.enplustech.com
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