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CAAQPXAI:

ONLWUTA AOKYMEHTALIUIA:

-Pewerse 0 permcrtpaumju npmepeaHor cybjekra

-Pewerbe 0 oagpehvBarby 0AroOBOPHOT MHXeHepa 3a eHepreTcKy edukacHoOCT 3rpaaa
-JlnueHua oAroBOPHON MHXEeH-epa 3a eHepreTcky euKacHOCT 3rpaga

-MoTBpAaa 0 BanMAHOCTH NnueHLe

-M3jaBa 0AroBOpHOr MHXeHepa 3a eHepreTcky eduKacHOCT 3rpaga

EJIEBOPAT EHEPIETCKE E®UKACHOCTU NMOCTOJEREI CTAHA

-OnwTn nogaum o 3rpaam

-Jlokauumja u KIMMaTCKu nogaum

-I'paheBuHcka dum3nka

-MNofaum o TEpMOTEXHUYKMM CUCTEMMMA

-Mogjaum o cuctemy rpejarba 1 HauMHy perynauuje
-EHepreTcke noTtpebe 3rpage

EJIEBOPAT EHEPFETCKE EPUKACHOCTU HOBOINMPOJEKTOBAHOI CTAHbA

-OnwTN nogaum o 3rpaau

-Jlokauuja v KIMMaTCKK nojaum

-I'paheBnHCcka pur3nka

-MNMogaum o TEpMOTEXHUYKMM CUCTEMMMA

-Mopaum o cuctemy rpejarba 1 HauMHy perynauuje
-EHepreTcke noTpebe 3rpage
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PELWLUEHSE O OAPEBUBALY OBJIALUKREHOI JIMLIA / OArOBOPHOTI
MHXXEHEPA 3A EHEPTETCKY EOUKACHOCT 3rPAAA

Ha ocHoBy un. 128 3akoHa 0 nnaHvpany u usrpagmwu (,Cnyxbenn rnacHuk PC", 6p.72/2009,
81/2009 - uncnp., 64-2010 - oanyka YC, 24/2011, 121/2012, 42/2013 - ognyka YC, 50/2013 -
oanyka YC, 98/2013 - oanyka YC, 132/2014 n 145/14) v oapenbu lNpaBuiHUKa O Caap>XuHM,
HaYMHY M MOCTYNKY M3paZe M HauvH BpLLUEHa KOHTPONE TEXHUYKE AOKYMEeHTaumje npema knacu
1 HameHn objekaTta (“Cnyx6eHu rnacHuk PC”, 6p. 23/2015 n 77/15) kao:

OATOBOPHW MHXEHWEP

3a nspagy Enabopara eHeprercke epmkacHOCTM Koju je aeo:
npojekat: UAM-UaejHn npojekat
objekat: O6jekaT jaBHe HameHe-lNpeaLlKoncka ycraHosa ,[deyunja pagoct"
Yn. 7. bpurage 6p. 18, babywHuua
K.M. 6p. 1190 1 264/1 K.O. babywHuua
oapehyije ce:

1. AparaHa AumuTpujeBuh, aunn.uHx.apx. JIMLEHUA BPOJ 381 0938 13

EH®OPMA NMPOJEKT noo
OvpekTop

;jf&f{f)gaﬁ

MBaHa CtojaHoBKMN

bpoj TexHnuke aokymeHTaumje: 01-man/17-ee
MecTo 1 patym: babywHuua, debpyap 2017.roa.
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OATOBOPHOI I[TPOJEKTAHTA

yrephyje aa je

AMB 10573068023

OATOBOPHU LPOJEKTAHT

Bpoj angjenie
3810938 13

¥ Beorpaay,
15. asrycra 2013, rogune

Ha ocrony 3akona o naanuparsy 1 M3rpasu u
Craryra Mikemepcke komope Cpbnje

YITPABHU OJBOP MHKEHEPCKE KOMOPE CPBUJE

Aparana K. Jumurpujesuh

AUNAOMHPAHN WHAKCHCD APXUTEKTYpe

OATOBOPHH MHKEHEP 33 @HePreTCKy edhUKacHOCT 3rpaja

MPEACE/IHMK KOMOPE

T
J wal.0
Munosan [aaeomuh
AHIA. HME. €A,
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MU3JABA OBJIALUREHOT JIMLUA / OAroBOPHOIr UHXXEHHEPA 3A
EHEPITETCKY E®UKACHOCT 3IrPA1A

Kao osnawheHo nuue / OAroBOPHM MHXeHep 3a eHepreTcky edMKacHOCT 3rpafda koje je
nspaguno Enabopart eHeprercke ehmKaCHOCTM KOjUu Ce npuiaxe ys:

npojekat: UAMN-NaejHn npojekat

objekat: ObjekaT jaBHe HameHe-lpeaLKkoncka yCcTaHoBa ,Jdeunja pagoct”
¥Yn. 7. bpurage 6p. 18, babywHuua
K.IM. 6p. 1190 n 264/1 K.O. babywHuua

[OparaHa Aumutpujesuh, guna.nHx.apx.

M3JABJbYIEM

1. na je Ena6bopaT eHeprercke e(PMKaACHOCTM n3pafeH y cknagy ca 3aKOHOM O MiaHuparby
N u3rpagky Kao M [paBWIHMKOM O eHepreTckoj edukacHocTu 3rpaga (»Cnyx6eHun rnacHuk
Penybnuke Cpbuje« 6p.61/2011), nponucmuma, CTaHAapauMa WM HopMaTMBMMa M3 obnactu
eHepreTcke ehMKacHOCTU 3rpaaa M npaBuanMa CTpyKe;

2. da je Enabopat eHeprercke e(MKACHOCTM CaapXu nponucaHe u ytepheHe Mepe u
npenopyke 3a WCNyteHE OCHOBHOI 3axTeBa 3a HoBe objekte — MuHMMYyM ,LI" eHepreTcku
paspen o0pHOCHO 3a noctojehe objekte - yHanpehere eHepreTckor paspesa HaKOH
PEKOHCTPYKUMje, CaHaumje, eHepreTcke caHauunje nnv agantaumje.

M3jaBy Aao 1 NOTNKCA0 OArOBOPHU UHXXEHEP 3a eHepreTcky edrKacHOCT 3rpaja:

OAroBOPHU NHXXEHEP
[AparaHa AvmuTpujesuh, aunn.mHx.apx.
JIMLUEHUA BPOJ 381 0938 13

ST, WK 20X,
AN 2R Fﬁ

Bpoj TexHuuke AoKyMeHTauuje: 01-nan/17-ee
MecTo 1 patym: BbabywHuua, debpyap 2017.roa.
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EJIABOPAT EHEPIETCKE E®ONKACHOCTU
NMOCTOJERE CTAIE



1. ONWITKU NOAALN O 3rPAAU
1.1. TexHuuKM onuc 3rpage

Mpeamet Enabopata eHepreTcke edmkacHOCTK je Mpealukoncka ycraHoBa "[eunja papocT”, Koja ce aeduHuwe
Kao 3rpaga HamerbeHa obpa3oBary M KynTypu. Hanasum ce y ynuum 7. 6purage 6p. 18 y babywHnum n nma KopucHy
noBpLUMHY rpejaHor aena 3rpage 1.081,30 m2 u ykynHe 3anpeMuHe rpejaHor gena 3rpage 4.273,38 m3. Enabopatom
eHepreTcke edMKacHOCTM 3a 0Baj TMN 3rpaje NoTpebHo je nokasaTh eHepreTcku paspes nocrojehe 3rpage.

MocTojeha 3rpaga vMa npu3emsbe 1 cnpat, Hanasu ce y ynuum 7. 6purage 6p. 18 y babywHuum, Ha K.M. 1190 n
K.M. 6p. 264/1 K.O. babywHuua. Cama 3rpaga je y OCHOBM HenpaswuiHor obnvka. C' o63vpoM Ha To aa ,MpaBuIHKK
0 eHepreTckoj edukacHOCTM 3rpaga” Hanaxe Aa ce opujeHTaumja objekTa ycBoju npema npeosnagaBajyhoj ctpaHu
CBEeTa, NPOpayyH je M3BpLUEH TaKo LTO je Aeo 3rpaje OpujeHTMUCaH Ka yanum 03HavyeH Kao Aeo 3rpaje ca jy>KHOM
opujeHTaumnjoM. OpujeHTaumja ocTanux aenosa 3rpage oapeheHa je Ha ocHoBy oBe acase.

3rpapa ce rpeje y uenoctu. Tepmuukn oMoTay obyxsaTta umtas objekat. [leo 3rpage UmHe npocTopuje 3a
6opaBak 3a feLy, koje cy cMewwTeHe Ha 0ba cHMBOa. [pyr1 Aeo YMHM agMUHUCTpaLUMja, Koja 3ay3uma NpeTexHo
CeBEpHU 1 CEBEPOUCTOYHM AEO0 3rpaje U KyXuhba, y CeBepHOM Kpuiy. MocToju u UcKynTypHa cana, kao u cee
ocTane npatehe npocTopuje U caHMTapHM 4YBOPOBW.  Ha mapuenu Ha Kojoj ce Hana3u nNpeaMeTHa 3rpaja Hema
apyrux objekarta. HenocpeHo okpyxerbe noctojehe 3rpage unHe 3rpage CiMyHe CnpaTHOCTK, ceM objekTa Ha
ceBepo3anagy Koju CBOjUM nonoxajem 3aknama Aeo oMoTada npeaMeTHe 3rpafe. TepeH Ha KOoMe ce Hanaswu 3rpaja
je paBaH a HaaMopcka BUcKHa je oko 450 M. KpoB je ABOBOAAH Ca pa3nnyunTMM Harmbrma ca opujeHTaumnjom y CBUM
npasumma.

3rpapa je usBeneHa y CKeNneTHOM CUCTEMY apMUMpaHO-6eTOHCKMX CTyb0Ba 1 cepknaxa/rpegama y asa
OopTOoroHasnHa npasua. McnyHa 3ngosa je oa rutep 6nokoBa 3ugaHux Ha A=25 UM y Npu3emsby 3rpage u CUMNopekc y
ncToj AebbrnHN y aeny cnpata. TepMonsonaumja NnocToju y Aeny npusemsba 1 U3BeLeHa je 04 KaMeHe MUHepanHe
BYHE, Kao M Ha ynMTaBoM crpaTy. ObjekaT je nokpueeH TPUMO naHenuma aebrbmHe 15uM. depT TaBaHWLUa U3HAA
Npu3eMHoOr fena Huje TepMUYKK u3onosaHa. log Ha TNy HeMa TepMousonaumjy.

1.2. OCHOBHM nogaum o 3rpagm

3rPAgA MocTojeha 3rpaga

HectambeHa 3rpaja ca yAe/oM TpaHCrnapeHTHUX

HameHa 3rpage
PaA noepwuHa <=30% wnn ctambeHa 3rpaga

Bpcra 3rpage 3rpaaa HamereHa obpa3oBakby UK KynTypu

Tvin rpagre Cpeare-Telkun TMn rpagke

MecTo (nokauuja): BabywHuua

Ynuua v 6poj: 7. bpurage 6p. 18, babywHuua

KaTacrapcka napuena: K.M. 6p. 1190 n K.MN. 264/1 K.O. babywHuua

MpeaceaHnk OnwTtuHe babywHuua, yn. PaTka

MHBecTuTOp: !
HBECTUTOD MaBnoBuha 6p.1, BabywHuua

M3Bohauy: /

loavHa uarpagrse: /

[oaMHa peKoHCTpyKuKje / eHepreTcke caHaumje: /

HeTo KOpucHa noBplUMHa rpejaHor Aena 3rpage [m2]: 1081.30
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2. JIOKALIMIJA N KJINMATCKU NOAALIN

2.1. KnuMmaTtcku nogaum v nonoxxaj srpage

KnumaTtckm nogaum

Jlokauuja: babywHuua
Bbpoj cteneH aaHa rpejarba HDD: 2610

Bbpoj aaHa rpejHe ce3oHe HD: 180
Cpear-a TeMnepatypa rpejHor nepuoga 6H,mn [oC]: 5.5
YHyTpalwHa npojekTHa TeMmrnepaTypa 3a 3MMcku nepuog 0H,i [oC]: 20
CrosrbHa npojekTHa TemnepaTypa 3a 3MMCKWU Mepuoa;: 0
CnosbHa penaTMBHa BIaXKHOCT Basayxa (Pe: 90%
YHyTpalHha penatMBHa BAAXHOCT Ba3ayxa i: 55%
Mepwvop Tpajarba KOHAEH3auuje: 90 paHa
YTuuaj serpa (nocrojehm o6jekar)

Monoxaj (M3N0XeHOCT BETPY): YMepeHO 3aKNOHEH MosIoXaj
Bpoj dacana nsnoxeHux BeTpy: Buwe op jenHe dacane
3anTUBEHOCT OTBOpa: Cpeamna

2.2, YcnoBu komcopa

KBanuTet Basayxa y 3rpaam je obe3beheH 0TBOpMMa KOju MakCMManHO KOPUCTE NPUPOAHY BEHTUNALM]Y.

TonnoTHn komMdop Huje obe3beheH y Toky Lene roaMHe. Ha npeaMeTHOj 3rpaau He NocToje eneMeHTH Koju 6u y
NeTHEM nepuoay Cnpeynnu AoAaTHO 3arpeBarbe MipocTopuja, Koje Cy U3N0XKeHe AMPEKTHOM CYHUYEBOM 3payersy.
3rpaga Hema TepMoM30s1aumnjy Ha CBUM efleMeHTMMa TEPMUYKOT OMOTava, Kako b1 ce cnpeunno npetepaHo ofaBarbe
TOMNOTHE eHepruje. TePMUYKN OMOTaY HUje NpaBUIHO AMMEH3NOHMCaH. 3rpaaa je y MoryhHoCTM aa AenMMmMyHoO
KOPWCTM 3MMCKO CyHLE, Y Ln/by A0AATHOr 3arpeBarba npocTtopuja. TONAOTHU rybuum cy BEUKK.

CseTnocHu komdop y 3rpaam je obesbeheH yBohereM NpMpoaHOr CBETNa U BelTaukuM OCBeT/betbeM. CBe
npocTopuje y OKBUpY TEPMUUKOr OMOTaya uMajy MoryhHOCT NpMpoAHOr OCBeT/baBakba ca 0TBOPUMA KOju cy
[AMMEH3MOHUCaHN Tako Aa 3al0BO/baBajy MUMHMMYMeE OCBET/betba NoCcTaB/beHe BaxkehuM nponvcuma u ctaHaapaMma
TaKo fia HeMa noTpebe 3a A0AATHUM BELUTAYKMM OCBET/bEHEM Y TOKY 064aHuLE.

3BYYHU kOMOP je AeNMMUYHO NOCTUIHYT aAeKBAaTHUM M360POM MaTepujana, CrosballHbMX U YHYTpaLLHbUX
rpaNeBMHCKMX eNeMeHaTa of BasayLlor 3ByKa.



Ena6opat eHeprercke ecpmkacHocTu paheH je Ha ocHoBY lpaBuU/IHMKA O eHEepreTcKoj
ecdmkacHocTu 3rpaga u3 2011.roa.

Metogonoruja npopayyHa notpebHe eHepruje 3a rpejare 1 xnahere y 3rpagama, UckasvBahe eHepreTCcKux
nepcopMaHcK 3rpaga 1 MOHUTOPUHT 1 BepudmuKaumja eHepreTckux nepdopmMaHcy 3rpaga paheHa je Ha ocHoBy
cnepehux ctaHgapaa:

SRPS EN ISO 13790 YkynHa notpebHa eHepruja 3a rpejare n xnahere (yaumajyhu y 063up rybutke u
[obuTke TONNOTE)

SRPS EN ISO 13789 TonnoTHe nepdopMaHce 3rpaja - TPaHCMUCUMOHM U BEHTUIALMOHN KoeduumjeHTH
nponasa Tonnore

SRPS EN ISO 10077-1 TonnoTHe nepdopmaHce Npo3opa, BpaTa U 3ak/IoHa - NPopaYyH koeduumnjeHTa
nponasa Tonnore

SRPS EN ISO 6946 KOMMOHEHTE 1 eneMeHTM 3rpaae - TONI0THa OTMOPHOCT M KoeduumnjeHTH nponasa
TonsoTe

SRPS EN ISO 13770 TonnoTHe nepdopMaHce 3rpaja - NpeHoLLere TOMI0Te Npeko T/1a - METOAE NpopayyHa

SRPS U.J5.520 TonnoTHa TexHuKa y rpaheBMHapCTBy - NpopadyH aAndy3uvje BoaeHe nape y 3rpagama

SRPS U.J5.530 TonnoTHa TexHUKa y rpaheBMHapCTBY - NpopadyH dakTopa npurywera ocumnauuja

TeMmnepaType v NpopaYyH Kallktberba ocumiaumja TeMnepaType Kpo3s Crosballtbe
nperpage 3rpaga y neTheM nepuoay



3. TPAREBUHCKA ®U3UKA .
3.1. MNMpopayyH peneBaHTHUX No3uuuja
3.1.1 CnoJsbHU 3MA0BU

bpoj 1
O3Haka C3-1
MoepiumHa [m?] 322.81
BEHTUIMCAHOCT CKOMNa HeBeHTUnMCaH

CermeHTM no3uuuje y ogHoCy Ha

MoBplwmHa [m2]

opujeHTauujy
Ka ceBepy 104.97
Ka ncroky 67.95
Ka jyry 68.57
Ka 3anagy 81.32 [wvcnosnumja nospwvHa

Cacras cknona

Ckuua cknona

; 5 A o u c YHYTpa
Hazus rpahesuHckor cnoja
[cm] [[W/mK]|[kg/m3][ [-] | [J/kgK]
MpoayxHn kpeyHn mantep 1800 kr/mM3 2 0.870 1800 20 1050
LLyn/by 610K0BYM 1 Wynsba oneka (rycTvHa ca oteopuma) 1200 25 0.520] 1200 920)
KameHa MuHepanHa ByHa 5 0.035 100 1 840
TMurMeHTHY dacagHu (MeMeHuTy) Mantep 2 0.700] 1850 15] 1050
|
crnosba
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [*C] ['C] [C] [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.130 1.22] 18.78 1.53] 18.47] 2.126] 1.285
Mpoay>xHW kpeuHn mantep 1800 kr/m3 0.023 0.22| 18.56 0.27| 18.21] 2.090{ 1.075 0.40| 10.90 0.25 9.06
LLlynsbm 6n0okoBum u Wwynsba oneka (ryctmHa ¢ 0.481 4.51] 14.05 5.64| 12.56] 1.456] 0.549 1.00 6.44 3.10 6.44
KameHa MMHeparHa ByHa 1.429] 13.41 0.64| 16.76] -4.20] 0.433] 0.522 0.05 0.46 0.66 0.66
MNMurmeHTHY dacagHu (NnemeHnTn) Mantep 0.029 0.27 0.38 0.34] -4.53] 0.421] 0.365 0.30 9.91 0.28 3.40
MNpenaxere Tonnore 0.040 0.38 0.47
Cnorba 0 -5| 0.405
YKynHu oTrnop 2.131
paduk TemnepaTtypa Ipadvk andyauje
1878 /20 1.285
i55e 2.090 qus
1.075
0.64 / 14.05 0649, A
738
0
0.365 0.421
Jlethsa cTabunHoct / ®akTopm BpeaHoct MWUHUMYM 3afososbaBa
Mpurylwera amnanTyae ocuunaumnje Temnepartype v [-] 135.9 15 [Oa
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>35 6 [Oa
MpopayyH KOHAeH3aLmje KonpaeHsauuja y cnojy 3
Bpeme uncylerwa 9.6
. BpegHoct Makcumym 3a10BO/baBa
MoBpmHckK KoeduumjeHaT nponasa Tonnote U [W/(m2K)] 0.469 0.400 e




Bpoj 2
O3Haka C3-2
MoepiumHa [m?] 225.87
BEHTUIMCAHOCT CKIOMNa HeBeHTUNMCaH

CermeHTM nNo3uuumje y ogHOCYy Ha

MoBplwmHa [m2]

Cacras cknona

opujeHTauujy
Ka ceBepy 59.61
Ka ncrtoky 56.12
Ka jyry 67.21
Ka 3anagy 42.93 [vcnosnumja nospwmvHa

Ckuua cknona

; 5 A o u c YHYTpa
Hasvis rpaheBuHckor cnoja
[cm] [[W/mK]|[kg/m3][ [-] | [J/kgK]
MpoayxHu kpeyHn mantep 1800 kr/mM3 2 0.870 1800 20 1050
LLyr/by 610K0BYM 1 Wynsba oneka (rycTvHa ca oteopuma) 1200 25 0.520] 1200 4 920)
TMurMeHTHY dacagHu (MeMeHUTH) Mantep 2 0.700] 1850 15] 1050
crnorba
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [C] [C] [C] [Pa] [Pa] [m]
YHyTpa 20 20| 2.337
Mpenaxere 0.130 3.70] 16.30 4.63| 15.37| 1.747| 1.285
Mpoay>xHwu kpeuHn Mantep 1800 kr/m3 0.023 0.65| 15.64 0.82] 14.55| 1.657| 1.069 0.40] 10.90 0.25 9.06
LLlynsem 6nokoBu 1 wynsba oneka (ryctuHa ¢ 0.481|  13.69 1.95| 17.11 -2.56] 0.496| 0.527 1.00 6.44 3.10 6.44]
MurmeHTHY dacagHu (NnemeHnTn) Mantep 0.029 0.81 1.14 1.02| -3.58] 0.456] 0.365 0.30 9.91 0.28 7.81
MNpenaxere Tonnore 0.040 1.14 1.42
Crnorba 0 -5| 0.405
YKynHu oTrnop 0.702
paduk TemnepaTtypa Ipadvk andyauje
1.285
16.30 / 20 1.657 1.747
/e 1.069
0.368527
s
/ 0
JeTrba ctabunHoct / GakTopu BpeaHoct MuUHUMYM 3apoBosbaBa
Mpurylwera aMnanTyae ocuunaumnje Temnepartype v [-] 20.8 15 it}
Kawrbera ocunnaumje Temnepatype n [h] 9.8 6 [Ha
MpopayyH KOHAeH3aumje KoHnpaeHsauuja y cnojy 2
Bpeme uncylerwa 3.4
. BpegHoct Makcumym 3a/10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 1.424 0.400 e




Bpoj 3

O3sHaka C3-3
MoepiumHa [m?] 308.46
BeHTUANCAHOCT CKona HeBeHTUNMCaH

CermeHTM nNo3uuumje y ogHoCy Ha

MoBplmHa [m2]

Cacras cknona

opujeHTauujy
Ka ceBepy 98.70
Ka ncroky 74.76
Ka jyry 67.55
Ka 3anagy 67.45 [ucnosnumja nospwmvHa

Ckuua cknona

; 5 A o u c YHyTpa
Ha3ue rpahesuHckor cnoja (em] | wymi|kgm3l| [ [V/kaK]
Mpoay>HW kpeunn mantep 1800 kr/m3 2 0.870( 1800 20| 1050
'ac n neHo 6eToH, 6nokoem 800 kr/m3 25 0.350 800 7 1050
KameHa MuHepasnHa ByHa 5 0.035 100 1 840
TMurMeHTHY dacagHu (MeMeHUTH) Mantep 2 0.700] 1850 15] 1050
crosba
HasuB rpaheBuHcKor cnoja R AO g Ao 0 P’ ps r S24 D Uu
[°c] [°c] [°c] [’ [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.130 1.10] 18.90 1.37] 18.63] 2.146] 1.285
MpoayxHW kpeunn mantep 1800 kr/m3 0.023 0.19] 18.71 0.24] 18.38] 2.113] 1.138 0.40| 10.90 0.25 9.06
'ac 1 neHo 6eToH, 6nokosu 800 kr/M3 0.714 6.04] 12.66 7.55] 10.83] 1.299| 0.493 1.75 4.61 3.29 4.61
KameHa MMHepaHa ByHa 1.429| 12.08 0.58| 15.10f -4.27| 0.430] 0.475 0.05 0.46 0.66 0.65
MurmeHTHY dacagHu (nnemeHnTn) Mantep 0.029 0.24 0.34 0.30] -4.58] 0.420] 0.365 0.30 9.91 0.28 3.39
MNpenaxere Tonnore 0.040 0.34 0.42
Cnosba 0 -5| 0.405
YKynHu oTrnop 2.364
paduk TemnepaTtypa Ipadvk andyauje
1890 / 20 .285 I2‘145
EETRTY T138 2113
12.66
058 = 0.493 1299
o P 0.430 475
0365  0.420
Jletrsa crabunHoct / ®akTopm BpeaHoct MuUHUMYM 3afoBosbaBa
Mpurywera aMnanMTyae ocumnaumje Temneparype v [-] 142.8 15 [a
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>35 6 [Ja
MpopayyH KOHAeH3aumje KonpaeHsauuja y cnojy 3
Bpeme uncylerwa 4.8
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 0.423 0.400 e




Bpoj 4
O3Haka C3-4
MoepiumHa [m?] 29.59
BeHTUMCAHOCT ckiona HeBeHTunncaH
CermMeHTH rosuLmje y oAHoCY Ha MospuHa [m2]
opujeHTaumnjy
Ka ceBepy 0.00
Ka ncroky 7.70
Ka jyry 14.19
Ka 3anagy 7.70 [vcnosnumja nospwvHa
CacraB cknona Ckuua ckiona
; 5 A o u c YHyTpa
Hasvis rpahesuHckor cnoja
[em] [[W/mK]|[kg/m3]] [-1 |[3/kgK]
MpoayxHn kpeunn mantep 1800 kr/m3 2 0.870 1800 20 1050
'ac n neHo 6eToH, 6nokoem 800 kr/m3 25 0.350 800 7 1050
TMurMeHTHY dacagHu (MeMeHuTyH) Mantep 2 0.700] 1850 15] 1050
crnorba
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [C] [C] [C] [Pa] [Pa] [m]
YHyTpa 20 20| 2.337
Mpenaxere 0.130 2.78] 17.22 3.47] 16.53|] 1.880| 1.285
Mpoay>xHwu kpeuHn Mantep 1800 kr/m3 0.023 0.49] 16.73 0.61] 15.91] 1.808| 1.135 0.40| 10.90 0.25 9.06|
l'ac u neHo 6eToH, 6nokoBu 800 kr/M3 0.714] 15.27 1.47| 19.08| -3.17| 0.472| 0.477 1.75 4.61 3.29 4.61)
MurmeHTHY dacagHu (NnemeHnTn) Mantep 0.029 0.61 0.85 0.76] -3.93] 0.443] 0.365 0.30 9.91 0.28 6.55
MNpenaxere Tonnore 0.040 0.85 1.07
Crnorba 0 -5| 0.405
YKynHu oTrnop 0.936
paduk Temnepatypa Ipadvk andyauje
1722 / 2 Alggs 1.808 / 1880
y A
16.73
0.477
6-85—F 0.365
a7 ’
Jlethsa cTabunHoct / ®akTopm BpepaHoct MWUHUMYM 3afososbaBa
Mpurylwera aMnaMTyae ocuunaumnje Temnepartype v [-] 26.4 15 [Oa
Kawrera ocumnauuje Temnepatype n [h] 10.3 7 [Oa
MpopayyH KOHAeH3aumje KonpaeHsauuja y cnojy 2
Bpeme uncylerwa 0.6
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 1.060 0.400 e




3.1.5 PaBaH KpoB M3Hap rpejaHor npocropa

Bpoj 1
O3Haka PK-1
MospiumHa [m?] 28.05
BeHTUIMCAHOCT CKIoMa HeBeHTUnMCaH

Cacras cknona

[ncnosunumja nospLunHa

Ckuua cknona

; 5 A o u c YHyTpa
Ha3ue rpahesuHckor cnoja (em] | wymi|kgm3l| [ [V/kaK]
Mpoay>HW kpeunn mantep 1800 kr/m3 2 0.870( 1800 20| 1050
XeT. matepujan 1 (wyn. 6nok 28um + 6eToH 12um) 16 0.976 1560 21 932
BetoHu ca kameHnM arperatuma 2400 kr/m3 4 2.040| 2400 60 960)
LleMeHTHM ecTpux 4 1.400| 2200 30| 1050
T'PaHuT, rHajc, KpUCTanacTu Wwkpmsball 2700 Kr/m3 4 3.500] 2700 65 920 croma
HasuB rpaheBuHcKor cnoja R AO g Ao 0 P ps r S24 D Uu
[°c] [°c] [°c] [’ [Pa] [Pa] [m]
YHyTpa 20 20f 2.337
Mpenaxere 0.100 5.17] 14.83 6.47] 13.53] 1.551] 1.285
Mpogay>xHwu kpeuHn Mantep 1800 kr/m3 0.023 1.19( 13.64 1.49] 12.05| 1.407| 1.248 0.40] 10.90 0.25 9.06|
XeT. matepujan 1 0.164 8.48 5.15| 10.60 1.44] 0.678] 0.940 3.33] 10.13 1.66] 10.13
betoHu ca kameHuM arperatuma 2400 kr/m3 0.020 1.01 4.14 1.27 0.17] 0.619] 0.717 2.40] 18.43 0.36] 14.00]
LleMeHTHM ecTpux 0.029 1.48 2.66 1.85] -1.67| 0.533] 0.606 1.20] 15.29 0.44| 14.77
IpaHwnT, rHajc, kpuctanactv wkpwbay 27004 0.011 0.59 2.07 0.74] -2.41] 0.502] 0.365 2.60] 25.06 0.29] 18.78
MNpenaxere Tonnore 0.040 2.07 2.59
Cnorba 0 -5 0.405
YKynHu otnop 0.387
paduk Temnepatypa Ipadvk andyauje
20 — 0210 "ll.éaﬂ, 2 1551
-~ 14
3.64
5.15 10.533
214 f 0.606
/266 /
207 J 0.502
/0 0.365
Jlethsa cTabunHoct / ®akTopm BpeaHoct MuUHUMYM 3afoBosbaBa
Mpurylwera aMnanTyae ocumnaumnje Temnepartype v [-] 13.9 25 He
Kawrbera ocunnaumje Temnepatype n [h] 8.1 10 He
MNpopauyH KoHAeH3aumnje KoHgeHsauuja y cnojy 4
Bpeme uncylerwa 28.3
. BpegHoct Makcumym 3a10BO/baBa
MoBpwnHckK koeduumjeHaT nponasa Tonnote U [W/(m2K)] 2.587 0200 e




3.1.6 Koc kpoB u3Hap rpejaHor npocropa

Cacras cknona

Bpoj 1
O3Haka KK-1
MospLunHa [m?] 88.11
Harun6 kposa 20
BeHTUNMCAHOCT ckiona HeBeHTunmucaH
CermeHTH nqamumje y ofHOCY Ha Mospumka [m2]
opwujeHTaumnjy
Ka ceBepy 0.00
Ka ncrtoky 0.00
Ka jyry 60.28
Ka 3anagy 27.83 [vcnosnumja nospwvHa

Ckuua cknona

; 5 A o u c YHyTpa
Ha3us rpahesuHckor cnoja
[em] [[W/mK]|[kg/m3]] [-1 |[3/kgK]
'vnc-kapToHcke nnove (Ao 15mMm) 1.2 0.210 900 12 840
TRIMOTERM SNV KpoBHM naHesn, neL MembpaHa, je3rpo og MuH| 15 0.042 197 1 840
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [*C] ['C] [C] [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.100 0.53| 19.47 0.66] 19.34] 2.243] 1.285
'vnc-kapToHcke nnove (Ao 15Mm) 0.057 0.30] 19.17 0.38] 18.96] 2.191] 0.834 0.14 3.39 0.19 5.94
TRIMOTERM SNV kposHu naHen, nsu, membpg  3.571| 18.95 0.21] 23.69| -4.73| 0.414] 0.365 0.15 0.71 2.53 0.71]
MNpenaxere Tonnore 0.040 0.21 0.27
Cnosba 0 -5| 0.405
YKynHu oTrop 3.769
paduk Temnepatypa Ipadvk andyauje
20 2.243
.285
7
0365 0414 g3 2.191
o ('.21
JeTrba ctabunHoct / GakTopu BpeaHoct MWUHUMYM 3apoBosbaBa
Mpurylwera aMnanTyae ocuunaumnje Temnepartype v [-] 37.7 15 [Oa
Kawrera ocumnauuje Temnepatype n [h] 7.3 7 [Oa
MpopayyH KoHAeH3aumnje HEMA koHgeH3saumnje
Bpeme ucylwera /
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 0.265 0200 e




Bpoj 2

O3Haka KK-2
MospLunHa [m?] 245.08
Harun6 kposa 7
BeHTUNMCAHOCT ckona HeBeHTunmucaH

CermeHTV nNo3uuuje y ogHOCY Ha

MoBplwmHa [m2]

Cacras cknona

opujeHTauujy
Ka ceBepy 45.34
Ka ncroky 125.77
Ka jyry 28.87
Ka 3anagy 45,10 [vcnosnumja nospwmvHa

Ckuua cknona

; 5 A o u c YHYTpa
Hasvis rpahesuHckor cnoja (em] | wymi|kgm3l| [ [V/kaK]
'vnc-kapToHcke nnoye (Ao 15mMm) 1.2 0.210 900 12 840
TRIMOTERM SNV KpoBHM naHen, neL MembpaHa, je3rpo og MuH| 15 0.042 197 1 840
HasuB rpaheBuHcKor cnoja R AO g Ao 0 P ps r S24 D Uu
[°c] [°c] [°c] [’ [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.100 0.53| 19.47 0.66] 19.34] 2.243] 1.285
'vnc-kapToHcke nnove (Ao 15Mm) 0.057 0.30] 19.17 0.38] 18.96] 2.191] 0.834 0.14 3.39 0.19 5.94
TRIMOTERM SNV kpoBHM naHen, neuy membpd 3.571| 18.95 0.21] 23.69| -4.73| 0.414| 0.365 0.15 0.71 2.53 0.71
MNpenaxere Tonnote 0.040 0.21 0.27
Cnosba 0 -5| 0.405
YKynHu otnop 3.769
paduk Temnepatypa Ipadvk andyauje
1.285 2.243
20
hesg
0.21 t
Jletrsa crabunHoct / ®akTopm BpeaHoct MWUHUMYM 3afososbaBa
Mpurywera amnanTyae ocuunaumnje Temnepartype v [-] 37.7 15 [Ja
Kawrera ocumnauuje Temnepatype n [h] 7.3 6 [Ja
MNpopayyH KoHAeH3aumnje HEMA koHgeH3saumnje
Bpeme ucylwera /
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 0.265 0200 e




3.1.8 Mpo3opu n 6ankoHCKa BpaTa
rpejaHmx npocropuja

Bpoj 1
O3Haka np-1
rospiumHa [m°] 190.74

CermeHTM nNo3uuumje y ogHOCy Ha

MoBpwmHa [m2]

opujeHTauujy
Ka ceBepy 36.16
Ka ncroky 35.08
Ka jyry 69.48
Ka 3anagy 50.02 [vcnosnumja nospwmvHa
Onwc ctakna Crak/io 2x2MM ABOCTPYKOr Npo30pa Ca pa3MakHYTUM KpWUMMa, LUMpoKa KyTuja

Onwuc okeupa

[pBeHn A=40MM ABOCTPYKM Ca pa3MakHyTUM KpUIMMa, LUMPOKa KyTuja

Cnoj 3a nobosbluare

2-CTPYKO M BULLECTPYKO CTakno, 6e3 cnoja 3a nobosbluarbe

MoBpLumHckn koedrumjeHaT nponasa Tonnote U [W/(m2K)]

BpepaHoct Makcumym 3a10BO/baBa

4.605 1.500 He

HAMOMEHA:

JeaHa nosuumja noapasymMesa CBe NPO30pe ca UCTUM TUMOM Mpoduna U UCTUM TUMOM CTakna. MpoceyHn NOBPLUMHCKU
koedunumnjeHT nponasa Tonnote U 3a OBY No3uumjy n3padyHart je kao aputMeTMuKa cpeanHa AMMeH3uja CBMX Npo3opa 1
HUX0BMX koeduLMjeHaTa nponasa TomnoTe. Y Aow0oj Tabenu je nokasaHo Aa i1 CBaku OA Npo3opa NojeAnHayYHo 3a40BO/baBa
U He3a0Bos/baBa 0Baj KoeduLnjeHT.

NOBPLUMHA Ly>XXMHa croja BpeaHoct U
03Haka npo3opa | koMaaa npo3opa | wupuHa nNposopa| BucKHa Nposopa cTakna CTaK. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 15 2.40 1.70 2.96 16.86 4.556 He
2 19 2.40 1.60 2.94 16.86 4.733 He
3 1 1.20 1.60 1.45 7.92 4.674 He
4 5 0.60 0.60 0.25 2.00 4.511 He
5 3 2.40 0.60 0.69 5.73 3.533 He
6 1 2.05 0.60 0.80 5.46 4.263 He
7 4 2.05 1.60 2.56 12.96 4.767 He
8 2 2.73 1.60 3.42 18.18 4.790 He
9 1 0.85 2.70 1.59 7.54 4.368 He
10 3 2.85 1.90 3.90 19.38 4.498 He
11 2 3.00 0.70 1.20 8.10 3.904 He
12 2 1.20 1.20 1.07 6.84 4.662 He




Bpoj 2
O3sHaka np-2
MoBpLumHa [M*] 34.22
CermeHTn rosuLmje y OAHoCY Ha 13.79
opwujeHTaumnjy
Ka ceBepy 13.02
Ka ncrtoky 6.98
Ka jyry 14.22
Ka 3anagy 0.00 [wvcnosnumja nospwvHa
Onuc crakna JegHocTpyko, 12MMm
Onuc okempa [ipeHn n=40MM ABOCTPYKM Ca pa3MakHYTUM KpUAMMa, LIKpOKa KyTuja
Cnoj 3a nobosbluare 2-CTPYKO W BULLECTPYKO CTakso, 6e3 cnoja 3a nobosbluame
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 2.605 1500 e

HAMOMEHA:  jepha nosuuuja noapasymesa CBe Npo30pe ca UCTUM TUMOM Npoduna 1 UCTUM TUNOM cTaksa. MpoceyHn NOBPLUMHCKM
koedunumnjeHT nponasa Tonnote U 3a OBY No3uumjy n3padyHart je kao aputMeTuuKa cpeanHa AMMeH3uja CBMX Npo3opa 1
HUX0BMX KoeduLMjeHaTa nponasa TomnoTe. Y Aok0oj Tabenu je nokasaHo Aa i1 CBaku Of Npo3opa NojeAnHayYHo 3a40BO/baBa
U He3a0Bos/baBa 0Baj KoeduLnjeHT.

NOBPLUMHA Ly>XXMHa crnoja BpeaHoct U
03Haka npo3opa | koMaaa npo3opa | wuprHa nNposopa| BucKHa Nposopa cTakna CTaK. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 2 2.15 1.60 2.56 12.96 4.719 He
2 1 1.30 2.60 1.78 11.90 3.779 He
3 3 2.85 1.60 3.69 18.90 5.018 He
4 1 6.00 0.60 2.72 15.24 4.795 He
5 2 1.30 1.99 1.26 7.40 3.577 He
6 1 2.65 0.60 1.05 7.44 4.417 He
7 2 1.30 1.60 1.52 9.96 4.723 He
8 1 2.05 0.70 0.81 5.50 3.965 He
9 1 2.73 1.70 3.66 18.78 4.924 He
10 1 2.05 1.70 2.56 12.96 4.675 He




3.1.10 CnosbHa BpaTa

Bpoj 1
O3Haka CB-1
MoBpLumHa [M*] 27.28

CermeHTM no3uuuje y ogHOCy Ha

MoBplmHa [m2]

opujeHTauujy
Ka ceBepy 0.00
Ka ncroky 6.63
Ka jyry 20.65
Ka 3anagy 0.00 [wvcnosnumja nospwvHa
Onwc cTakna JegHocTpyko, 12MM

Onwuc okeupa

Tepao apso (500 kr/m3), 4=90 MM

Cnoj 3a nobosbluare

2-CTPYKO M BULLECTPYKO CTakno, 6e3 cnoja 3a nobosbluarbe

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpegHoct Makcumym

3a10BO/baBa

4.259 1.600

He

HAMOMEHA:

JenHa nosvumja noapasyMeBa CBa BpaTa ca UCTUM TUMOM Npoduia 1 UCTUM TUMOM CTakna. MpoceyHn NOBpPLLIMHCKM

koeduLmnjeHT nponasa TonnoTe U 3a OBy NO3WLMjy U3padyHaT je kao apuTMeTUYKa cpeavHa AVMEH3Wja CBIUX BpaTa U HUXOBMUX
koeduumjeHaTa nponasa Tonnore.

noBpLUNHA ZyXuWHa cnoja BpeaHoct U
o3Haka BpaTa KoMapja BpaTa | luMpuHa BpaTa BUCMHa BpaTa cTakna CTak. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 1 6.00 2.55 10.56 50.25 4.606 He
2 1 2.65 2.70 3.20 20.80 3.665 He
3 1 1.30 2.60 1.78 11.90 4.002 He
4 1 0.91 2.60 1.38 6.82 4.178 He
Bpoj 2
O3Haka CB-2
MoBplumHa [M?] 17.64

CermeHTM nNo3uuumje y ogHOCYy Ha

MoBpmHa [m2]

“'\:-.Q.l
L7

opujeHTauujy
Ka ceBepy 0.00
Ka ncroky 8.32
Ka jyry 5.81
Ka 3anagy 3.51 [vcnosnumja nospwmvHa
Onwc ctakna JegHocTpyko, 12MM

Onwuc okeupa

Tepao apso (500 kr/m3), 4=90 MM

Cnoj 3a nobosbluare

2-CTPYKO M BULLECTPYKO CTakno, 6e3 cnoja 3a nobosbluarbe

MospLlumHckn koedvumjeHaT nponasa Tonnote U [W/(m2K)]

BpegHoct Makcumym

3a10BO/baBa

4.118 1.600

He

HAMOMEHA:

JenHa nosvumja noapasyMeBa CBa BpaTa ca UCTUM TUMOM Npodunia 1 UCTUM TUMOM cTakna. MpoceyHn NOBpPLLIMHCKM

koeduUmnjeHT nponasa TonnoTe U 3a OBy NO3WLMjy U3padyHaT je kao apuTMeTUYKa cpeavHa AVMeH3Wja CBIUX BpaTa U HUXOBUX
koeduumjeHaTa nponasa Tonnore.

noBpLUNHA ZyXuWHa cnoja BpeaHoct U
3apfoBosbaBa
0O3Haka BpaTa KoMaja Bpata LMpVHa BpaTa BUCVHa BpaTa cTakna CTak. 1 OKBMpa [W/(m2K)]
1 2 1.05 2.70 1.64 5.46 4.102 He
2 1 1.85 2.05 2.54 24.00 4.711 He
3 1 0.90 2.70 0.92 4.03 3.331 He
4 1 1.30 2.70 1.90 11.90 4.050 He




3.1.16 MehycnpaTHa KOHCTpykuuja ucnop
pa (TaBaHa)

HerpejaHor npocro

Bpoj 1
O3Haka MT-1
MospLunHa [m?] 362.04
MOKPMBEHOCT KPOBA [JawyaH I'IOKpVI-BeH KpoB
ca donujom
[ncnosuumja nospLunHa
CacraB cknona Ckuua cknona
. 5 A p u YHyTpa
Hasvis rpahesuHckor cnoja
pan [em] | wymk)|feg/m3)| [
MpoayxHn kpeunn mantep 1800 kr/m3 2 0.870 1800 20
XeT. matepujan 1 (wyn.oneka 28um + 6eToH 121M) 16 0.976 1560 21
beToHu ca kameHuMm arperatuma 2400 kr/m3 4 2.040 2400 60
crnorba
. A6 17 A6O 1% p’ ps r
HasuB rpaheBuHcKor cnoja R
[°c [°’q [°c [’ [Pa] [Pa] [m]
YHyTpa 20 20| 2.337
Mpenaxere 0.100 6.40] 13.60 6.15] 13.85| 1.583] 1.285
MpoayxHn kpeuHn mantep 1800 kr/m3 0.023 1.47| 12.13 1.41] 12.44| 1.444| 1.225 0.40)
Xet. maTepujan 1 0.164| 10.48 1.65| 10.08 2.36] 0.724] 0.725 3.33
BeToHu ca kameHuM arperatuma 2400 kr/m3 0.020 1.25 0.40 1.21 1.15] 0.664] 0.365 2.40
MNpenaxere Tonnore 0.100 6.40 6.15
Cnosba -6 -5| 0.405
YKynHu otnop 0.407
paduk TemnepaTtypa Ipadvk andyauje
20 1.285 1583
v A -
13.60 / 1225 1.444
y 4
12.13
0725 @724
65
040 I 0.365 0.664
MpopayyH KoHAeH3aumje KonpaeHsauuja y cnojy 2
Bpeme ncylerwa 0.1
. BpegHoct Makcumym 3a10BO/baBa
MNoBpLunHckn koeduumjeHaT nponasa tonnote U [W/(m2K)] 1.415 0.400 e




3.1.19 Mopa Ha Ty

Bpoj KnacvuaH npopadyH
O3Haka na-1
MoBplwwuHa [M“] (6e3 aena 3uaa) 551.55

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepHoct Makcnumym 3a/10B0/baBa

2.219 0.400 He

Cacras cknona

[ncnosuumja nospLunHa

HasuB rpaheBuHckor cnoja 5 A R A0¢9 06
[cm] | [W/mK] [C] [*C]
YHyTpa 20|
Mpenaxetbe 0.170 7.55( 12.45
BuHun nnove 0.2 0.19 0.011 0.47( 11.99
LiemeHTHM ecTpux 4 1.4 0.029 1.27| 10.72
BbuTymeHcka Tpaka, BapeHa, A=5MM, ca yoWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.25
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.77 5.48)
LLmbyHak cysu 10 0.81 0.123 5.48 0.00
MNpenaxere Tonnorte 0.000
Cnorba 0
YKynHu oTnop 0.451
Ckuua cknona padvk Temnepatypa
yHyTpa yHyTpa
20
T2.45 J1.99
1 4£472
548
0.00 b

cnosea

cnosea




Bpoj

KnacnyaH npopayyH

O3Haka na-2

MoBplwwmHa [m?] (6e3 aena 3uaa)

12.78

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepHoct Makcnumym 3a/10B0/baBa
2.229 0.400 He
[ncnosuumja nospLunHa
Cacras cknona
HasuB rpaheBuHckor cnoja 5 A R AOH ;9

[cm] | [W/mK] [C] [*C]
YHyTpa 20
Mpenaxetbe 0.170 7.58 12.42
JlnBeHn Tepauo 1 1.16 0.009 0.38| 12.04
LleMeHTHM ecTpux 4 1.4 0.029 1.27| 10.76
BbuTymeHcka Tpaka, BapeHa, A=5MM, ca yoWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.30
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.79 5.50
LLmbyHak cysu 10 0.81 0.123 5.50 0.00

MNpenaxere Tonnorte 0.000
Cnorsa 0
YKynHu oTnop 0.449
Ckuua cknona paduk Temnepatypa
yHyTpa yHyTpa
20

12.42 _/

10.30 12.04

/ 10.76

5.50
0.00 I 0

cnosea

cnosea




Bpoj KnacnyaH npopayyH

O3Haka na-3

MoBplwwmHa [m?] (6e3 aena 3uaa) 189.78

MoBpLumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepnHoct Makcnumym 3a/10Bo/baBa

2.233 0.400 He

Cacras cknona

[cnosunumja nospLunHa

HasuB rpaheBuHckor cnoja 5 A R Aoﬁ 06

[cm] | [W/mK] [C] [*C]
YHyTpa 20|
Mpenaxetbe 0.170 7.59( 12.41
Kepamuuke nnouunue, nogHe, HernasvpaHe 1 1.28 0.008 0.35( 12.06
LleMeHTHM ecTpux 4 1.4 0.029 1.28| 10.78
buTymeHcka Tpaka, BapeHa, A=5MM, ca y/oWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.31
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.80 5.51
LLmbyHak cysu 10 0.81 0.123 5.51 0.00

MNpenaxere Tonnorte 0.000
Cnorsa 0
YKynHu oTnop 0.448
Ckuua cknona paduk Temnepatypa
yHyTpa yHyTpa
20

12.41 _/

10.31 12.06

/ 10.78

551
0.00 I 0
crnosba crosba




3.2. Npernen koeduumjeHaTa nposia3a TONJIOTE KPO3 TEPMUUKM OMOTau 3rpage

. U U ax WcnyreHo
Monoxaj OsHaka 5 >
W/(mK)] | [W/(mK)] PA [ HE
CnosbHY 3MaoBM C3-1 0.469 He
C3-2 1.424 He
C3-3 0.423 0400 He
C3-4 1.069 He
PaBaH KpOB M3Haj rpejaHor npoctopa PK-1 2.587 0.200 He
Koc KpoB 13Haa rpejaHor npocropa KK-1 0.265 He
KK-2 0.265 0.200 He
Mpo3opu, 6ankoHcka BpaTa rpejaHnx npocTopuja MP-1 4.605 He
ne-2 4.605 1.500 He
Crosballkba BpaTta CB-1 4.259 1.600 He
CB-2 4,118 He
MehycnpaTHa KOHCTpyKUMja UCNog HerpejaHor npocropa MT-1 1.415 0.400 He
Mog Ha Tny (KnacuyaH npopavyH) na-1 2.219 He
na-2 2.229 0.400 He
na-3 2.233 He

4. noaAun o TEPMOTEXHUNYKUM CUCTEMUMA

4.1. U3BOoa U3 TEXHUUYKOr Oonuca

4.1.1 CucteMm rpejama
3a nokpuBatrbe TOMMOTHUX rybutaka objekTa y 3MMCKOM Nneproay KOPUCTH ce ABOLIEBHU CUCTEM
paaunjaTopcKor rpejara, ca NpUHYAHOM LUMpPKynaLunjoM BoAe Y CUCTEMY.
Kao n3Bop rpejarba KOpUCTU Ce TONOBOAHWU KOTA0 Ha YBPCTO FOPUBO.

3a rpejHa Tena KopuUcTe ce YeNIMYHM YNaHKacTu paaujaTtopy. BenmunHa rpejHux Tena u rxoBa Ancnosuumnja becy
oapeheHn Ha OCHOBY TOMSIOTHUX rybuTaka npocTopuja u MOryhHOCTM CMeluTaja y npocTopujama.

MHcTanauuja je u3BeaeHa Tako fa ce KOH3YM 0f M3BOpa TOMI0TE LEBHUMM pa3BoAOM BOAM BUMAHO Mcnod nnadoHa.

4.1.2 CucteM KNMMaTu3sauumje u BeHTunauumje

KnumaTtusaumja npocrtopuja Huje npeasuheHa NpojeKTHOM AOKYMEHTaLMjoM.

MexaHuuka BeHTMNAUMja NPOCTOpUja Huje npeaBuheHa NPOjeKTHOM AOKYMeHTaLujoM.

4.1.3 Cucrtem 3a npunpemy CTB

Mpunpema CTB je nokanHor TMNa un 3a TO Ce KopuUcTe enekTpuyHun 6ojnepn 3anpemmHe 80 nuTtapa u cHare 2 kW.
bojnepu cy NpukrbyyeH Ha BOAOBOAHY MpeXy npuTucka 2 6apa v Hanajajy ce enekTpuyHoM eHeprujom Ha 220 V, 50
Hz. U3onaumja 6ojnepa je cTanAapaHa u cacToju ce oA CTakneHe ByHe aebrbmHe 8uM. Perynaumja cuctema splum ce
nomohy TepMOCTaTCKOr NMpeknaayda Koju ce Hanasv Ha camoMm ypehajy 3a npunpeMy caHuTapHe Torne Boge.
Pa3BoaHa Mpexa je y OKBMpY TEPMUYKOr OMOTava 3rpage.




Mopaumn o TepMOTEXHUYKUM CUCTEMMMaA Y 3rpaau

CucreM 3a rpejare (IOKanHKU, eTaXXHW, LeHTPanHW, AarbUHCKK) LeHTpanHu
TOonNOTHU U3BOP NOX yrbe
Cucrem 3a npunpemy CTB (noKaaHW, UeHTPanHW, AarbUHCKK) JIOKasnHn

TonnotHn nssop 3a CTB

eneKkTpu4HM 6ojnep

CucremM 3a xnaherbe (NoKanHW, eTaXkHW, LUeHTpanHW, AarbUHCKK)

M3BOp eHepruje koju ce KOpUCTU 3a xnahere

BeHTunaumja (MpyMpoaHa, MexaHnyka, MexaHuuka ca pekynepauujom) npupoaHa

M3BOp eHepruje 3a BeHTUNaumjy -

BpcTta 1 HaumH kopuwhera cuctema ca 06HOB/BMBUM M3BOPUMA

Yneo OVE y noTpebHoj TonnoTh 3a rpejarbe u CTB [%] 0%

4.1.4 ®akTop o6aMkKa 3rpage u yaeo TpaHCNapeHTHUX NOBpLUMHA
Mopauwm o 3rpapm

HeTo noBpLunHa rpejaHor fena 3rpage A, [m?] 1081.30

3anpemuHa rpejaHor gena 3rpage V, [m*] 4273.38

®akTop obnuka £, [m™] 0.62

Y[eo TpaHcnapeHTHMX nospLumHa [%)] 10

4.1.5 TpaHcMucmoHm ryébuum tonnore 3rpage H, [W/K]
4.1.5.1 TMOBPLNHCKN TPAHCMUCUOHMU rybuum H s [W/K]
Onwuc rpaheBnHCKOr enemMeHTa OsHaka v A(m?) Fx U*A*Fx
(W/mK)

CroreHu 3uioem C3-1 0.469 322.811 1.0 151.49]
C3-2 1.424 225.87 1.0 321.60|
C3-3 0.423 308.46] 1.0 130.46
C3-4 1.069 29.59 1.0 31.62

PaBaH KpoB M3HaA rpejaHor npocropa PK-1 2.587 28.05 1.0 72.57

Koc KpOB 13Haa rpejaHor npoctopa KK-1 0.265 88.11 1.0 23.38
KK-2 0.265 245.08 1.0 65.03

Mpo3opu, GanKkoHcKa BpaTa rpejaHux npocTopuja np-1 4.605 190.74] 1.0 878.27
np-2 4.605 3422 1.0 157.60]

Cnorbalutba Bpata CB-1 4.259 27.28 1.0 116.18|
CB-2 4.118 17.64] 1.0 72.65

MehycnpaTHa KOHCTPyKUMja 1CMOA HerpejaHor MT-1 1.415 362.04| 0.8 409.94

Moa Ha Tny (KnacvyaH npopayyH) na-1i 2.219 551.55 0.5 612.01
na-2 2.229 12.78| 0.5 14.24
na-3 2.233 189.78| 0.5 211.86

YyrHo sA| 2634.00] | 3268.90

Hqys= 3268.90 W/K



4.1.5.2 JInHMjCKM TPAHCMNUCUOHM ry6uum H 5z [W/K]

Hrg = 0.1 % 5A =0.1 * 2634.00

4.1.5.3 YKYNHU TPaHCMUCUOHU rybuum H , [W/K]

Hr = Hys + Hyg = 326890 + 263.40

4.1.5.4 CneundunyHn TPaHCMMCHOHM ry6uTak Ton. 3rpage H’; [W/(m’K)]

Hi'=H /A= 353230 /  2634.00

NcnyreHo

Hr IW/(m*K)] H 7 max IW/(M*K)] N8 / He

1.341 0.51 He

4.1.6 BenTMnaumonu ryébuum Tonnore 3rpage Hv [W/K]

H, = 0.33 * V * n = 0.33 Wh/m?K* 321146 * 0.6

Hyg =

HT=

HT’ =

I
<
]

263.40 W/K

3532.30 W/K

1.341

635.87 W/K

MpoceyHa uncTa cnpaTHa BUCUHA [m]

2.97

3anpeMuHa rpejaHor npoctopa V [m®]

3211

3anTMBEHOCT Npo3opa

Cpeara

Bpoj u3MeHa Basayxa 77 [h]

0.6

KoedumumjeHT BeHTUNaumoHor rybutka [kW/K]

0.636

4.1.7 YkynHu ryébuum Tonsorte

Mopaum o ry6uummMa Tonnorte

[kw]

TPaHCMUCMOHM IyBUUM KPO3 HETPAHCMAPEHTHW 4e0 OMOTaua 3rpage

29.64

TpaHCMUCMOHM ryEUUM KPO3 NPO30ope U BpaTa

17.76

BeHTunaumoHu rybuum Kpo3 npo3ope 1 BpaTa

9.22

YKyNHU ryéuum Tonaore

56.62




4.2. Yna3Hu nogaum 3a npopadyH aobutaka ronsiore

4.2.1 OpwujeHTauMja M NoBpLUMHA No3uLMja

HetpaHrcriapeHTHe
C3-1[C3-2|C3-3|C34|C35| C36|C3-7|C3-8| C39| PK-1 | PK-2 | PK-3 | KK-1 | KK-2
CeBep 104.97] 59.61| 98.70f 0.00] 0.00 0.00] 0.00] 0.00] 0.00 0.00| 45.34
McTok 67.95| 56.12| 74.76] 770 0.00f 0.00] 0.00] 0.00] 0.00 0.00| 125.77,
Jyr 68.57| 67.21] 67.55| 14.19] 0.00 0.00] 0.00] 0.00] 0.00 60.28| 28.87,
3anag 81.32] 42.93] 67.45| 770 0.00f 0.0 0.0 0.00] 0.00 27.83] 45.10,
Xop 28.05| 0.00] 0.00
TpaHcriapeHTHe
nP-1 | MP-2 | NP-3| NP4 CK | CB-1| CB-2| KM | M3-1| U3-2
Cesep 36.16] 13.02] 0.00] 0.00 0.00] 0.00f 0.00f 0.00[ 0.00
WcTok 35.08 6.98] 0.00] 0.00 6.63] 832 0.00f 0.00f 0.00
Jyr 69.48] 14.22| 0.00] 0.00 20.65 5.81[ 0.00f 0.00] 0.00
3anag 50.02] 0.00] 0.00] 0.00 0.00| 3.51f 0.00f 0.00[f 0.00
Xop 0.00

4.2.2 Yna3Hu nopaum 3a npopayvyH aoburtaka op CyHueBOr 3pavera

HAMNOMEHA: daKTop 0CEHYEHOCTU 3a CBaKy CTpaHy cBeTa nocebHo oapeheH je payyHapcKOM CMMynaumjoM CEeHKM 3a NpeAMETHY 3rpagy

N HEHO OKpYXere. PesyntaTt cumynauuje je nobujeH Ha OCHOBY y30paka CeHKe 3a CBaku MpBUW AaH y Mecely y Meceumma

rpejHe ce3oHe. Y30paK CeHKke y OBUM [jaHWMa je y3uMaH Ha CBakux caT BpeMeHa. Ha oBaj HauunH fobujeH je peanaH dakTop
OCEHYEHOCTH KOju y3uMa y 063vp NPOMeH/bMBOCT MepuamjaHa CyHua y nepuoay oA cpeanHe okTobpa Ao cpeAnHe anpuna.
PauyHapcka cumynaumja Huje yaumana y 063vp caTe kaga 61 AOTUYHA CTpaHa CBeTa M MHadve buna y ceHum ycnes nonoxaja
CyHua a cBe y cknagy ca Mpunorom 6 lMpaBunHnka o eHepreTckoj ecdurkacHoCTM 3rpaaa u3 2011.roa.

Takohe, y cknagy ca uctum MpunoroM uctor MpasuiHuka, GakTop NPonycT/bUBOCTM CyHUEBOr 3payetba 3a CTakno g,gl je

yMarbeH OHOCHO MHOXeH je ca 0.9 ycnea 3anp/baHOCTH CTakna.

dakTop oceH4eHocTH Fg, ceBep 0.45
dakTop oceHYeHocTUn Fy, NCTok 0.85
dakTop oceHveHocTH Fg, jyr 0.90
dakTop oceH4YeHocTH Fgy, 3anaa 0.90
daKkTop oceH4YeHOCTH Fg XOpU30HTaNHO 0.90
®aKTop NPOMYCT/bMBOCTY CYHYEBOT 3pajetba 3a CTaklo g,q 0.75
dakTop pama F; 0.29
EMMUCMBHOCT CnosbHE NOBPLUMHE 3143 A, e 0.60
OTnop npeniasy TOMJIOTE 3a CrosbHY CTpaHy 3uaa R 0.04

4.2.3 YnasHu nogaum 3a npopayvyH Ao6MTaKa TOn1oTe of YHYTpallbUX U3BOpa

OpnaBatbe TomsioTe jbyam Qy [W/m?] 7
[Jo6uTak oa en.ypehaja qe [KWh/m?] 10
MpucyTHOCT TOKOM AaHa [h] 4




5. NoAALUU O CUCTEMY IPEJAKA U HAYUHY PEIYJIALUUIE

Moaaum o cucteMy rpejara

ArperaTHO CTatbe ropuea 3a KOoTao / AabUHCKO rpejarbe

TeyHo ropuso

Ypehaj koju ce KopucTun Kao u3Bop (KOTao, TONIOTHa

neh
NoACTaHUUa, TONJIOTHA Nymna)
CHara 1 Tun koTna
WHcTanucanm kanaumteT [kKW] -
EdukacHocT, cteneH kopucHoctvt [%] (nk) 65

loavHa yrpagre

M30noBaHOCT LieBHe Mpexe

HeunsonosaHa LieBHa Mpexa yHyTap TepMUYKOr
oMoTaya 3rpage

EcbmkacHocCT, cTeneH KopMcHOCTU LeBHe Mpexe [%] (nc)

98

EHepreHT

NIAKO Y/bE 3a JIOXKEHE

EHepreHT 3a 3arpeBatbe CTB (M3abepu jeaHo)

eneKkTpuyHa eHepruja

Jorsa TonsoTHa Moh [kWh/kg] [kWh/m?>] 11
Mopaum o HauMHy perynauuje

AyTomaTcka perynaumja paaa kotna/mssopa (aa / He) (nr) JiF]
LleHTpanHa perynauuja TonnoTHor yuuHka (aa / He) (nr) Oa
INokanHa perynaumja TonnoTHor yumHka (aa / He) (nr) He

Cucrem perynauuje 6e3 nogene Ha 30He
[HeBHM npekupg y pagy cuctema (caTv y AaHy) 13
HepersHu npekua y pagy cuctema (faHa y Heaernn) 2
Ce30HCKM Mpekra y pagy cucrema (ZaHa y ce30Hu) 8

YKynHO Tpajare rpejHe ce3oHe (4acoBsa) 4320

Bpoj pagHux caTtv TOKOM rpejHe ce3oHe (n) 1326
MpoceyaH 6poj ocoba y 3rpaaun 108




EHEPIETCKE NMOTPEBE 3rPAQE

5.1. MpopauyH rogmwutbe notpebHe hpnHanHe eHepruje 3a rpejamwe

Mecey Qune Qsol, g Qsol,c Qsol Q4 Qo |Qint Qt,gn Qhi,nd
Okt 10504 9520| 1135 10655| 424| 407 831 5643 4974
Hos 38614 5479 633 6113| 908 901| 1809 7922 30850
Oeu 55020 4248 485 4734 939 901| 1840 6573 48578
JaH 60622 5247 604 5850( 939] 901| 1840 7690 53086
deb 47417 7140| 857 7996| 848 901| 1749 9745 37867
Map 38314 9573 1208 10782 939| 901| 1840 12621 25945
Anp 10604 9997( 1347 11344| 454 451 905 6577 4159
Aunjarpam notpe6He Ton0Te 3a rpejarbe N0 MeceLuMa: FoamHa:
5 200
180
50 — 160
40 ] 140
_ 120
30 = 100
— 80
20 60 || |
10 40
o L ] -
OkT Hos Oeu JaH Deb Map Anp

Foauwa noTpebHa eHepruja v eHepreTckn paspes 3rpaae, npema MpaBUIHUKY O YCIIOBUMA, CAAPXKMHU U HauUHY
“3aaBakba cepTudMKaTa O eHepreTCKMM CBOjCTBMMA 3rpaja:

3rpapa HaMemeHa o6pa3oBawy unm | [ocTtojeha
KynTypm 3rpaga
EHepreTcku paspes Qe Qrna
[%] [kWh/(m?a)]
A+ <15 < 12
A <25 < 20
B <50 < 38
C <100 < 75
D <150 < 113
E <200 < 150
F <250 < 188
G > 250 > 188
Qn,na= 205458 kWh/a
QH,nd,interm= 174760 kWh/a
QH,nd= 161.62 kWh/m?a
QH,nd,reI= 215.49 %
Pa3pen: F

K. 2p%.
7 e

OArOBOPHU MHXXEHEP 33 EHEPreTCKy
ecmKacHOCT 3rpaga



5.2. MpopauyH roavwe NoTpebHe NnpMMapHe eHepruje 3a rpejame
5.2.1 Noauwbe ucnopyyeHa TornJIoTHa eHepruja 3a rpejarwe
QuH= QH,nd,interm / (Nk* Ne*nr) = 174760 / ( 0.65 * 0.98 * 0.92 )

QuH= 298205 kWh/a

5.2.2 MNMoTpe6bHa npuMmapHa eHepruja 3a rpejawe
Eprimi = QH * fprim,1 + Qaux * fprim2 = 298205 * 1.2 + 1326 * 2.5

Qaux=n* Pp = 1326 * 0.1

132.6 kWh/a

Eprimi= 358177 kWh/a

5.3. MpopauyH roamwie cneumncduuHe emucuje CO2 HacTane kao nocneauvua rpejarba
CO2 = QH * fprim,l * EMcoa,H + Qaux * fprim,z * EMco2,aux
CO2 = 298205 * 1.2 * 0.28 + 1326 * 2.5 * 0.53
CO2H= 100373 kg/a
HAMOMEHA: Ha Tpehoj cTpaHu EHepreTckor nacowsa cy KacHuje npvkasaHe BpeAHOCTU roavilkbe noTpebHe TONMoTHe eHepruije,

roOAMLLHE UCTIOPYYeHE eHepruje, roaulbe NpUMapHe eHepruje u roauwhse cneundunyHe emucuje CO2 y koje cy ypadyHaTe u
roavwma notpebHa eHepruja 3a 3arpesatbe CTB kao 1 rybuum Hactanu npy npurnpeMarby ucre.



EJTABOPAT EHEPIETCKE E®OUKACHOCTH ()
ENFORMA projekt doo

EJIABOPAT EHEPIETCKE E®OUKACHOCTU
HOBOINPOJEKTOBAHO CTAIE



1. ONWITKU NOAALN O 3rPAAU
1.1. TexHuuKM onuc 3rpage

Mpeamet EnabopaTta eHepreTcke edmkacHOCTM je Mpealwkoncka ycraHosa "[eunja pagoct”, Koja ce aeduHuLle Kao
3rpaga HamereHa obpa3oBarny U KynTypu. Hanasmu ce y ynuum 7. 6purage 6p. 18 y babyluHnum n uma KopucHy
noBpLUUHY rpejaHor aena 3rpage 1.081,30 m2 u ykynHe 3anpeMuHe rpejaHor gena 3rpage 4.340.84 m3. Enabopatom
eHepreTcke eMKacHOCTM 3a 0Baj TUN 3rpage nNoTpebHo je nokasatn Aa he ce, HaKOH caHauuje, paspes nobosbLaTy
6ap 3a jenaH.

MocTojeha 3rpaga vMa npusemsbe 1 cnpat, Hanaswu ce y ynuum 7. 6purage 6p. 18 y babywHuum, Ha K.M. 1190 n
K.M. 6p. 264/1 K.O. babywHuua. Cama 3rpaga je y OCHOBM HenpaswuiHor obnvka. C' o63vpoM Ha To aa ,MpaBuIHKK
0 eHepreTckoj eduKkacHOCTM 3rpaga” Hanaxe Aa ce opujeHTaumja objekTa ycBoju npemMa npeosnagasajyhoj ctpaHu
CBEeTa, NPOpayyH je M3BpLUEH TaKo LTO je Aeo 3rpaje OpujeHTMUCaH Ka yanum 03HavyeH Kao Aeo 3rpaje ca jy>KHOM
opujeHTaumnjoM. OpujeHTaumja ocTanux aenosa 3rpage oapeheHa je Ha ocHoBy oBe acase.

3rpapa ce rpeje y uenoctu. Tepmuukn oMoTay obyxsaTta umtas objekat. [leo 3rpage UmHe npocTopuje 3a
6opaBak 3a feLy, koje cy cMewwTeHe Ha 0ba cHMBOa. [pyr1 Aeo YMHM agMUHUCTpaLUMja, Koja 3ay3uma NpeTexHo
CeBEpHU 1 CEBEPOUCTOYHM AEO0 3rpaje U KyXuhba, y CeBepHOM Kpuiy. MocToju u UcKynTypHa cana, kao u cee
ocTane npatehe npocTopuje U caHMTapHM 4YBOPOBW.  Ha mapuenu Ha Kojoj ce Hana3u nNpeaMeTHa 3rpaja Hema
apyrux objekarta. HenocpeHo okpyxerbe noctojehe 3rpage unHe 3rpage CiMyHe CnpaTHOCTK, ceM objekTa Ha
ceBepo3anagy Koju CBOjUM nonoxajem 3aknama Aeo oMoTada npeaMeTHe 3rpafe. TepeH Ha KOoMe ce Hanaswu 3rpaja
je paBaH a HaaMopcka BUcKHa je oko 450 M. KpoB je ABOBOAAH Ca pa3nnyunTMM Harmbrma ca opujeHTaumnjom y CBUM
npasumma.

3rpapa je usBeneHa y CKeNneTHOM CUCTEMY apMUMpaHO-6eTOHCKMX CTy60Ba 1 cepknaxa/rpegama y Asa
OpTOroHasnHa npasua. McnyHa 3ngosa je oa rutep 6nokoBa 3ugaHux Ha A=25 UM y Npu3emsby 3rpage u CUMopekc y
nocToj AebrbuHKn y feny cnpata. TepMou3onaumja NnocToju y Aeny npu3emsba U U3BeAeHa je of KaMeHe MUHepasHe
BYHE, Ka0O M Ha 4uMTaBoM crpaTy. [pojekToM caHauumje je npeasuheHo da ce nojada TepMounsonaumnja u 10 y AerbuHU
15um kameHe ByHe. Ob6jekart je nokpveeH TPUMO naHenvuma gebromHe 15um. Ucnop wux je npeasuheH cnoj
cTvpoaypa y aebmbmHn o 20uM. MNpesuheHo je aa depT TaBaHUUa U3HaA Npu3eMHor Aena byae TepMUYKM
130M0BaHa, ctupoaypom oA 30uM. oA Ha Ty Hema TepMou3onaumjy 1 Huje npeasuheHo HEeHO NoCTaB/batbe.

Csa cnosbalurba rpafjeBuHcKa ctonapuja buhe o 6-KOMOpHMX NBLU Npoduna ca ABOCTPYKUM HUCKOEMUCMOHUM
CTakoM 4-16-4 nyHeHWUM MIeMEHUTUM racoM aproHoM. YnasHa BpaTa 3rpagy 6uhe anyMuHujyMmcka, ca
TEepMOnpeKnaoM.

1.2. OcHOBHM nopgauu o 3rpaau

3rPAQA MNocTojeha 3rpaga

HectambeHa 3rpaga ca yAesioM TPaHCMapeHTHUX

HameHa 3rpage
Pan nospwwmHa <=30% wnn ctambeHa 3rpaga

Bpcra 3rpage 3rpaga HamereHa 06pasoBary UK KyNTypu

Tvn rpagke Cpearbe-Telkn TMn rpagke

MecTo (nokauuja): BbabywHuua

Ynuua v 6poj: 7. bpurage 6p. 18, babywHuua

KaTtacTtapcka napuena: K.M. 6p. 1190 n K.IN. 264/1 K.O. BabywHwnua
. MNpeaceaHnk OnwTtuHe babywHuua, yn. PaTka

WHBectuTop: Masnosuha 6p.1, babywHuua

M3Bohau: /

loavHa mnarpagme: /

[oanHa peKoHCTpyKuUMje / eHepreTcke caHaumje: /

HeTo KopucHa noBplUMHa rpejaHor Aena 3rpage [m2]: 1081.30




ceBepHa

NCTOYHa

s

jy>xHa

Cnuka 2: ®Gacage (npeTexHa opujeHTauuja)




2. JIOKALIMJA 1 KJINMATCKM/ NoAALIN

2.1. KnuMmaTtcku nogaum v nonoxxaj srpage

KnuMatcku nopgaum

Jokauwja: babywHuua
Bbpoj cTteneH aaHa rpejarba HDD: 2610

Bbpoj aaHa rpejHe ce3oHe HD: 180
Cpeamsa TeMnepatypa rpejHor nepuoga 6H,mn [oC]: 5.5
YHyTpalHa NpojeKkTHa TemnepaTypa 3a 3MMCKu nepuoa 0H,i [oC]: 20
CnosbHa npojeKkTHa TemnepaTypa 3a 3MMCKU Nepuos: 0
CnosbHa penaTuBHa BNAXHOCT Bazayxa (e: 90%
YHyTpalwHa penaTtuBHa BAAXHOCT Ba3gyxa (i: 55%
MNepvoa Tpajatba KOHAEH3auuje: 90 paHa
Y1uuaj seTpa (nocrojehm o6jekar)

Monoxaj (M3noXeHOCT BETPY): YMepeHO 3aK/IoHEeH M0SI0Xaj
Bbpoj dacaga n3noxeHnx BeTpy: Buwe op jeaHe dacape
3anTUBEHOCT OTBOPA: [Hobpa

2.2, YcnoBu komcopa

KBanuTeT Basdyxa y 3rpaau je 06e36eheH 0TBOpMMa KOju MaKCUMasHO KOpUCTe NPUPOAHY BEHTUNALM]Y.

TonnotHn komdop Huje obe3beheH y ToKy uene roanHe. Ha npeaMeTHOj 3rpaaun He MocToje eneMeHTH koju 6u y
NeTHEM Nepuoy Cripeunny A0AATHO 3arpeBare NwpocTopuja, Koje cy U3noxeHe AMPEKTHOM CYHYEBOM 3payetby.
3rpaja Hema TepMou30/aLUmjy Ha CBUM eneMeHTMa TEPMUYKOr OMOTaya, Kako by ce cnpeunno npeTepaHo ofaBarbe
TOM/OTHE eHepruje. TepMUUYKM OMOTaY Huje NPaBUITHO AMMEH3MOHNCaH. 3rpaaa je y MoryhHoCTv aa AenUMUYHO
KOPWCTM 3MMCKO CyHLE, Y Lnby A0AATHOr 3arpeBarba npocTtopuja. TonIoTHY rybuum cy BeIKM.

CeeTnocHu koMcop Y 3rpaam je 06e36eheH yBoherbeM NPUPOAHOr CBETNA U BELUTAYKUM OCBET/beteM. CBe
NpocTopuje y OKBMpY TEPMUYKOr OMOTaYa 1Majy MoryhHOCT NpuMpoaHOr OCBET/baBatbha Ca OTBOPUMA KOju cy
AMMEH3MOHUCaHM TaKo [a 3a0BO/baBajy MMHUMYME OCBET/bEHa NOCTaB/beHe BaxxehM nponucvMMa v cTaHgapaMMa
Tako fa HeMa noTpebe 3a [OAATHMM BELLTAYKUM OCBET/bEHEM Y TOKY 06AaHMLE.

3BY4HM KOMOP je AeNMMUYHO NOCTUIHYT aAekBaTHUM M360POM MaTepujana, CrosballtbuX v YHYTPaLLHKX
rpaheBMHCKMX eleMeHaTa O/ BasdyLLor 3ByKa.



Ena6opar eHeprercke edpmkacHocTM paheH je Ha ocHoBy lNMpaBuIHMKA O eHepPreTcKoj
ecmkacHocTm 3rpaga us 2011.roa.

MeToponoruja npopadyHa noTpebHe eHepruje 3a rpejarbe U xnahere y 3rpagama, UckasuBakbe eHepreTckmux
nepdopMaHcK 3rpaga M MOHUTOPUHT U BepudmKaLmja eHepreTckux nepcdopMaHcy 3rpaaa paheHa je Ha ocHoBy

cnepehux ctaHaapaa:

SRPS EN ISO 13790

SRPS EN ISO 13789

SRPS EN ISO 10077-1

SRPS EN ISO 6946

SRPS EN ISO 13770

SRPS U.J5.520

SRPS U.J5.530

YKkynHa notpebHa eHepruja 3a rpejarbe u xnahetse (y3umajyhu y 063up rybutke u
nobuTtke Tonnote)

TonnoTHe nNepcopMaHce 3rpaja - TPaHCMUCUOHM U BEHTUALMOHM KoehULMIEHTH
nponasa TonsnoTe

TonnoTHe NepcopMaHce NPo3opa, BpaTa U 3ak/oHa - NpopadyH koebuumjeHTa
nponasa TonsnoTe

KOMMOHeHTe 1 eneMeHTU 3rpaae - TONJ0THA OTMOPHOCT M KoeduumnjeHTH nponasa
Tonnorte

TonnoTHe nNepcopMaHce 3rpaaa - NPeHoLLEeHe TOMIoTe NPEKO T/a - METOAE NpopayyHa
TonnoTHa TeXHWKA Yy rpaheBUHApPCTBY - NpopayyH Audysuje BoOAEHe nape y 3rpajama

TonnoTHa TeXHWKa Yy rpaheBUHApPCTBY - NpopayyH (akTopa Npuryluerba ocumnaumja
TeMnepaType v NpopaYyH Kallkbetba ocumaLmja TeMnepaType Kpo3 Criosballtbe
nperpage 3rpaaa y feTHheM nepuoay



3. TPAREBUHCKA ®U3UKA .
3.1. MNMpopayyH peneBaHTHUX No3uuuja
3.1.1 CnoJsbHU 3MA0BU

bpoj 1
O3Haka C3-1
Mosplmra [m?] 538.16
BeHTUMCAHOCT CKyIona HeBeHTunMcaH

CermeHTM no3uuuje y ogHoCy Ha

MoBplwmHa [m2]

Cacras cknona

opujeHTauujy
Ka ceBepy 159.23
Ka ncroky 118.60
Ka jyry 135.91
Ka 3anagy 124.42 [vcnosuumja nospLunHa

Ckuua cknona

; 5 A o u c YHYTpa
Hazus rpahesuHckor cnoja
[cm] [[W/mK]|[kg/m3][ [-] | [J/kgK]
MpoayxHu kpeyHn mantep 1800 kr/mM3 2 0.870 1800 20 1050
LLyn/by 610K0BYM 1 Wynsba oneka (rycTvHa ca oteopuma) 1200 25 0.520] 1200 920)
KameHa ByHa 100 kr/m3 15 0.033 100 1 840
TMurMeHTHY dacagHu (MIeMeHUTH) Mantep 2 0.700] 1850 15] 1050
]
crnosba
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [*C] ['C] [C] [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.130 0.50] 19.50 0.62| 19.38] 2.249| 1.285
Mpoay>xHW kpeuHn mantep 1800 kr/m3 0.023 0.09] 19.42 0.11] 19.27| 2.234] 1.086 0.40| 10.90 0.25 9.06|
LLlynsbm 6n0okoBum u Wwynsba oneka (ryctmHa ¢ 0.481 1.83] 17.58 2.29] 16.98 1.935] 0.589 1.00 6.44 3.10 6.44]
KameHa ByHa 100 kr/m3 4.545| 17.32 0.26] 21.65| -4.67| 0.416] 0.514 0.15 0.45 2.03 0.45
MurmeHTHY dacagHu (NnemeHnTn) Mantep 0.029 0.11 0.15 0.14] -4.81| 0.412] 0.365 0.30 9.91 0.28 3.21
MNpenaxere Tonnore 0.040 0.15 0.19
Cnorba 0 -5| 0.405
YKynHu oTrnop 5.248
paduk TemnepaTtypa Ipadvk andyauje
1.285
20
19.50 2234 249
9.42 1.086
/17.58
0.589 935
026 > UD L1800 19 o —
[FY
0
U365 U412
Jlethsa ctabunHoct / ®akTopm BpepaHoct MWUHUMYM 3afososbaBa
Mpurylwera amnanTyae ocuunaumnje Temnepartype v [-] 442.5 15 [Oa
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>35 6 [Oa
MpopayyH KOHAeH3aLmje KonpaeHsauuja y cnojy 3
Bpeme uncylerwa 10.5
. BpegHoct Makcumym 3a10BO/baBa
MoBpLumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)] 0.191 0.400 T




Bpoj 2
O3Haka C3-2
Mospumra [m?] 355.66
BEHTUNMCAHOCT cknona HeBeHTWnMcaH

CermeHTV nNo3uuumje y ogHoOCy Ha

MoBplwmHa [m2]

opujeHTauujy
Ka ceBepy 104.82
Ka ncroky 88.97
Ka jyry 85.82
Ka 3anagy 76.05 [ucnosnumja nospwmvHa
CacraB cknona Ckuua ckiona
; 5 A o u c YHyTpa
Hasvis rpaheBuHckor cnoja
[em] [[W/mK]|[kg/m3]] [-1 |[3/kgK]
MpoayxHu kpeyHn mantep 1800 kr/mM3 2 0.870 1800 20 1050
'ac n neHo 6eToH, 6nokoem 800 kr/m3 25 0.350 800 7 1050
KameHa ByHa 100 kr/m3 15 0.033 100 1 840
TMurMeHTHY dacagHu (MeMeHUTH) Mantep 2 0.700] 1850 15] 1050
crnorba
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [C] [C] [C] [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.130 0.47| 19.53 0.59| 19.41| 2.253| 1.285
MpoayxHW kpeunn mantep 1800 kr/m3 0.023 0.08] 19.44 0.10] 19.30] 2.238| 1.144 0.40| 10.90 0.25 9.06|
l'ac u neHo 6eToH, 6n1o0koBu 800 kr/M3 0.714 2.61] 16.84 3.26] 16.04] 1.823] 0.524 1.75 4.61 3.29 4.61)
KameHa ByHa 100 kr/m3 4.545| 16.59 0.25| 20.73] -4.69| 0.416] 0.471 0.15 0.45 2.03 0.45
MNMurmeHTHY dacagHu (NnemeHnTn) Mantep 0.029 0.10 0.15 0.13 -4.82] 0.411| 0.365 0.30 9.91 0.28 3.21
MNpenaxere Tonnore 0.040 0.15 0.18
Crnorba 0 -5 0.405
YKynHu oTrnop 5.481
paduk TemnepaTtypa Ipadvk andyauje
.285 '2.253
19.53 g 20 1.144 2.238
19.44
16.84
0.524 1.823
0.25 Z ———
10.15 0.416 2-471
0 0365 0411
Jletrsa crabunHoct / ®akTopm BpeaHoct MuUHUMYM 3afoBosbaBa
Mpurylwera aMnanTyae ocumnaumnje Temnepartype v [-] 459.9 15 [Oa
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>35 6 [Ja
MpopayyH KoHAeH3aumje KonpaeHsauuja y cnojy 3
Bpeme uncylera 5.9
. BpegHoct Makcumym 3a10BO/baBa
MoBpLlumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)] 0.182 0.400 T




3.1.5 PaBaH KpoB M3Hap rpejaHor npocropa

Bpoj 1
O3Haka PK-1
MoepiumHa [m?] 28.05
BeHTUANCAHOCT CKona HeBeHTUNMCaH

Cacras cknona

[ncnosuumja nosplunHa

Ckuua cknona

; 5 A o u c YHYTpa
Hasue rpabesmcrar chola em] [ wimk|tkgm3)| (1 o} [
Mpoay>HW kpeuHn mantep 1800 kr/m3 2 0.870( 1800 20| 1050
ExcTpyavpanu nonnctuped, ctupoayp (XPS), a=npeko 80mMm, rif 2 0.038 33 50 1500
XeTt. matepujan 1 (wyn. 6nok 28um + 6eToH 12um) 16 0.976 1560 21 932
BetoHu ca kameHnM arperatuma 2400 kr/m3 4 2.040| 2400 60 960)
LieMeHTHM ecTpux 4 1.400| 2200 30| 1050
TPaHuT, rHajc, KpUCTanacTu Wwkpmball 2700 Kr/m3 4 3.500] 2700 65 920 croma
HasuB rpaheBuHcKor cnoja R AO g Ao 0 P ps r S24 D Uu
[°c] [°c] [°c] [’ [Pa] [Pa] [m]
YHyTpa 20 20f 2.337
MNpenaxerse 0.100 2,19 17.81 2.74( 17.26| 1.970] 1.285
Mpogay>xHu kpeuHn Mantep 1800 kr/m3 0.023 0.50] 17.31 0.63] 16.63] 1.893] 1.252 0.40] 10.90 0.25 9.06|
EKCTpyAupanu nonuctupeH, ctupogyp (XPS),| 0.526] 11.53 5.77] 14.41 2.22| 0.717| 1.167 1.00 0.37 0.19 1.58]
Xet. matepujan 1 0.164 3.59 2.18 4.49| -2.27| 0.508] 0.887 3.33] 10.13 1.66] 10.13
betoHu ca kameHuM arperatuma 2400 kr/m3 0.020 0.43 1.75 0.54] -2.81] 0.486] 0.685 2.40] 18.43 0.36] 14.00]
LleMeHTHM ecTpux 0.029 0.63 1.13 0.78] -3.59] 0.455| 0.584 1.20] 15.29 0.44| 14.77
IpaHwnT, rHajc, kpuctanactv wkpwbay 27004 0.011 0.25 0.88 0.31] -3.90] 0.444] 0.365 2.60] 25.06 0.29] 18.78
Mpenaxere Tonnore 0.040 0.88 1.10
Cnorba 0 -5 0.405
YKynHu otnop 0.913
paduk Temnepatypa Ipadvk andyauje
20 1255 1893 #1970
/1*. % (68
e — e e a— 0.887
2.18
] 175 0fse
113 | 0.685
| I
o [
0.369.584
Jletrsa cTabunHoct / ®akTopm BpeaHoct MuUHUMYM 3afoBosbaBa
Mpurylwera aMnanTyae ocuunaumnje Temnepartype v [-] 46.9 25 [Oa
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>45 10 [Oa
MpopayyH KoHAeH3aumnje KoHgeHsauuja y cnojy 3
Bpeme uncylerwa 48.7
. BpegHoct Makcumym 3a10BO/baBa
MoBpnHckK KoeduumjeHaT nponasa Tonnote U [W/(m2K)] 1.095 0200 e




3.1.6 Koc kpoB u3Hap rpejaHor npocropa

Bpoj 1
O3Haka KK-1
MospLunHa [m?] 88.36
Harun6 kposa 20
BeHTUNMCAHOCT ckona HeBeHTunmucaH

Cermel 03MuMje Y OAHOCY Ha
rMEHTW Mo3uLMje Y OAHOCY H MospuHa [m2]

opuvjeHTauunjy
Ka ceBepy 0.00
Ka ncrtoky 0.00
Ka jyry 60.53
Ka 3anaagy 27.83 [vcnosnumja nospwmHa

Cacras cknona

Ckuua cknona

; 5 A o u c YHYTpa
Hasvis rpaheBuHckor cnoja
[cm] [[W/mK]|[kg/m3][ [-] | [J/kgK]
'vnc-kapToHcke nnove (Ao 15Mm) 1.2 0.210 900 12 840
Exctpyavpanu nonuctuped, ctupoayp (XPS), a=npeko 80mM, ri] 20 0.038 33 50 1500
TRIMOTERM SNV KpoBHM naHesn, neL MembpaHa, je3rpo og MuH| 15 0.042 197 1 840
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [C] [C] [C] [Pa] [Pa] [m]
YHyTpa 20 20| 2.337
Mpenaxere 0.100 0.22| 19.78 0.28] 19.72| 2.297| 1.285
'vnc-kapToHcke nnove (Ao 15Mm) 0.057 0.13| 19.65 0.16] 19.57| 2.275| 1.272 0.14 3.39 0.19 5.94
Xet. maTepujan 1 0.000 0.00 8.00 0.00 5.00] 0.873|] 0.378 0.00] 10.13 0.00 0.37]
TRIMOTERM SNV kposHu naHen, nsu, membpg  3.571 7.91 0.09 9.89] -4.89] 0.409| 0.365 0.15 0.71 2.53 0.71
MNpenaxere Tonniore 0.040 0.09 0.11
Cnosba 0 -5| 0.405
YKynHu otnop 9.032
paduk Temnepatypa Ipadvk andyauje
20 2.297
wod >
.00
0.09 / 0_96737‘3 0.873
o
JNeTrba ctabunHoct / GakTopu BpepaHoct MWUHUMYM 3apoBosbaBa
Mpurylwera aMnanTyae ocuunaumnje Temnepartype v [-] 207.0 15 it}
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>45 7 [Ja
MNpopauyH KoHAeH3aumnje HEMA koHgeH3saumnje
Bpeme ucylwera /
. BpegHoct Makcumym 3a10BO/baBa
MoBpLlumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)] 0.111 0200 Ta




Bpoj 2

O3Haka KK-2
MospLunHa [m?] 244.33
Harun6 kposa 7
BeHTUNMCAHOCT ckona HeBeHTunucaH

CermeHTV nNo3uuuje y ogHOCY Ha

MoBplwmHa [m2]

opujeHTauujy
Ka ceBepy 45.34
Ka ncroky 125.77
Ka jyry 28.43
Ka 3anagy 44,79 [ucnosnumja nospwmHa

Cacras cknona

Ckuua cknona

; 5 A o u c YHYTpa
Hazue rpahesuHckor cnoja
[em] [[W/mK]|[kg/m3]] [-1 |[3/kgK]
'vnc-kapToHcke nnove (Ao 15mMm) 1.2 0.210 900 12 840
Exctpyavpanu nonuctuped, ctupoayp (XPS), a=npeko 80mM, ri] 20 0.038 33 50 1500
TRIMOTERM SNV KpoBHM naHesn, neL MembpaHa, je3rpo og MuH| 15 0.042 197 1 840
HasuB rpaheBuHcKor cnoja R AOH ;9 AOH ;9 P ps r S24 D Uu
[C] [*C] ['C] [C] [Pa] [Pa] [m]
YHyTpa 20 20 2.337
Mpenaxere 0.100 0.22| 19.78 0.28] 19.72| 2.297| 1.285
vnc-kapToHcke nnove (Ao 15Mm) 0.057 0.13| 19.65 0.16] 19.57| 2.275| 1.272 0.14 3.39 0.19 5.94
ExcTpyaupaHu nonuctuped, ctupoayp (XPS),| 5.263| 11.65 8.00| 14.57 5.00] 0.873] 0.378] 10.00 0.37 1.94 0.37]
TRIMOTERM SNV kpoBHM naHen, ney membpd  3.571 7.91 0.09 9.89] -4.89] 0.409| 0.365 0.15 0.71 2.53 0.71]
MNpenaxere Tonnore 0.040 0.09 0.11
Cnorba 0 -5 0.405
YKynHu otnop 9.032
paduk Temnepatypa Ipadvk andyauje
20 1.285 2.297
'iﬂ;éé: 1.272 >
3.00.
/ 0.3650.408 0873
0 I).uv
Jletrsa crabunHoct / ®akTopm BpeaHoct MWUHUMYM 3afoBosbaBa
Mpurylwerba aMnNanTyae ocumnaumnje Temnepartype v [-] 207.0 15 [Ja
Kawrera ocumnauuje Temnepatype n [h] He pauyHa ce, v>45 6 [Oa
MpopayyH KoHAeH3aumnje HEMA koHgeH3saumnje
Bpeme ucylwera /
. BpegHoct Makcumym 3a10BO/baBa
MoBpLumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)] 0111 0200 Ta




3.1.8 Mpo3opu n 6ankoHCKa BpaTa
rpejaHmx npocropuja

Bpoj 1
O3Haka np-1
rospiumHa [m°] 190.74

CermeHTV nNo3uuuje y ogHoOCy Ha

MoBpmHa [m2]

opujeHTauujy
Ka ceBepy 36.16
Ka ncroky 35.08
Ka jyry 69.48
Ka 3anagy 50.02 [vcnosnumja nospwvHa
Onwc crakna [1BOCTPYKO, HUCKOEMUCUOHO, 4-16-4 MM (aproH)

Onwuc okeupa

MNBL, wynsby npodun 6-komopHu U=1,2

Cnoj 3a nobosbluare

2-CTPYKO U BULIECTPYKO CTaK/O, Ca cnojeM 3a nobosbluarbe

MoBpLumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpegHoct

Makcumym

3a10BO/baBa

1.293

1.500

Ji

HAMOMEHA:

JepHa no3vumja noapasyMeBa CBe NpO30pe ca UCTUM TUMOM npodgwuna u UCTUM TUMNOM cTaka. MpoceyHn NOBPLINHCKN

koedunumnjeHT nponasa Tonnote U 3a OBY No3uumjy n3padyHart je kao aputMeTMuKa cpeanHa AMMeH3uja CBMX Npo3opa 1
HUX0BMX koeduLMjeHaTa nponasa TomnoTe. Y Aow0oj Tabenu je nokasaHo Aa i1 CBaku OA Npo3opa NojeAnHayYHo 3a40BO/baBa
U He3a0Bos/baBa 0Baj KoeduLnjeHT.

NOBPLUMHA Ly>XXMHa crnoja BpeaHoct U
03Haka npo3opa | koMaaa npo3opa | wupuHa nNposopa| BucKuHa Nposopa cTakna CTaK. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 15 2.40 1.70 2.96 16.86 1.293 Oa
2 19 2.40 1.60 2.94 16.86 1.299 [a
3 1 1.20 1.60 1.45 7.92 1.289 [a
4 5 0.60 0.60 0.25 2.00 1.353 Oa
5 3 2.40 0.60 0.69 5.73 1.311 Oa
6 1 2.05 0.60 0.80 5.46 1.313 Oa
7 4 2.05 1.60 2.56 12.96 1.280 Oa
8 2 2.73 1.60 3.42 18.18 1.288 [a
9 1 0.85 2.70 1.59 7.54 1.262 [a
10 3 2.85 1.90 3.90 19.38 1.271 Oa
11 2 3.00 0.70 1.20 8.10 1.297 [a
12 2 1.20 1.20 1.07 6.84 1.316 [a




Bpoj 2
O3Haka np-2
MoBplumHa [m?] 34.22
CermeHTn nqswume y 0AHOCY Ha 13.79
opujeHTauujy
Ka ceBepy 13.02
Ka ncroky 6.98
Ka jyry 14.22
Ka 3anagy 0.00 [vcnosnumja nospwmHa
Onwc ctakna [1BOCTPYKO, HUCKOEMUCUOHO, 4-16-4 MM (aproH)

Onwuc okeupa

MBL wynssu npodun 6-komophn U=1,2

Cnoj 3a nobosbluare

2-CTPYKO W BULLECTPYKO CTaKsIo, Ca C/10jeM 3a noborbluame

MoBpLlumHckK koedrumjeHaT nponasa Tonnote U [W/(m2K)]

BpepaHoct Makcumym 3a10BO/baBa

1.286 1.500

Jin

HAMOMEHA:

JeaHa nosuumja noapasymMesa CBe NPO30pe ca UCTUM TUMOM Mpoduna U UCTUM TUMOM CTakna. MpoceyHn NOBPLUMHCKK
koedunumnjeHT nponasa Tonnote U 3a OBy No3uumjy n3padyHart je kao apuTMeTMyKa cpeanHa AMMeH3uja CBMX Npo3opa 1
HUX0BMX KoeduLMjeHaTa nponasa TonoTe. Y Aok0oj Tabenu je nokasaHo Aa i1 CBaku Of Npo3opa NojeAnHayYHo 3a40BO/baBa
U He3a0Bos/baBa 0Baj KoeduLnjeHT.

NOBPLUMHA Ly>XXMHa crnoja Bpeaoct U
03Haka npo3opa | koMaaa npo3opa | wupuHa nNposopa| BucKHa Nposopa cTakna CTaK. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 2 2.15 1.60 2.56 12.96 1.276 it}
2 1 1.30 2.60 1.78 11.90 1.288 [a
3 3 2.85 1.60 3.69 18.90 1.285 Oa
4 1 6.00 0.60 2.72 15.24 1.294 [a
5 2 1.30 1.99 1.26 7.40 1.266 [a
6 1 2.65 0.60 1.05 7.44 1.321 [a
7 2 1.30 1.60 1.52 9.96 1.318 [a
8 1 2.05 0.70 0.81 5.50 1.297 Oa
9 1 2.73 1.70 3.66 18.78 1.283 it}
10 1 2.05 1.70 2.56 12.96 1.275 [a




3.1.10 CnosbHa BpaTa

Bpoj 1
O3Haka CB-1
MoBpLlumHa [M*] 27.28

CermeHTV nNo3uuuje y ogHoCy Ha

MoBplmHa [m2]

opujeHTauujy
Ka ceBepy 0.00
Ka ncroky 6.63
Ka jyry 20.65
Ka 3anagy 0.00 [vcnosnumja nospwvHa
Onwc crakna [1BOCTPYKO, HUCKOEMUCUOHO, 4-16-4 MM (aproH)

Onwuc okeupa

AnyMUHUjyMCKM, ca TepMUYKUM npeknaom U=2,8

Cnoj 3a nobosbluare

2-CTPYKO U BULIECTPYKO CTaK/0, ca cnojeM 3a nobosbluarbe

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpegHoct Makcumym

3a10BO/baBa

1.780 1.600

He

HAMOMEHA:

JenHa nosvumja noapasyMeBa CBa BpaTa ca UCTUM TUMOM Npoduia 1 UCTUM TUMOM CTakna. MpoceyHn NOBpPLLIMHCKM

koeduLmnjeHT nponasa TonnoTe U 3a OBy NO3WLMjy U3padyHaT je kao apuTMeTUYKa cpeavHa AVMEH3Wja CBIUX BpaTa U HUXOBMUX
koeduumjeHaTa nponasa Tonnore.

noBpLUNHa [yXWHa cnoja BpeaHoct U
o3Haka BpaTa KoMaja BpaTa | luMpuHa BpaTa BUCMHa BpaTa cTakna CTak. 1 OKBMpa [W/(m2K)] 3anosor-asa
1 1 6.00 2.55 10.56 50.25 1.627 He
2 1 2.65 2.70 3.20 20.80 2.040 He
3 1 1.30 2.60 1.78 11.90 1.905 He
4 1 0.91 2.60 1.38 6.82 1.808 He
Bpoj 2
O3Haka CB-2
MoBplumHa [M?] 17.64

CermeHTM no3uuumje y ogHoCy Ha

MoBpmHa [m2]

“'\:-.Q.l
L7

opujeHTauujy
Ka ceBepy 0.00
Ka ncroky 8.32
Ka jyry 5.81
Ka 3anagy 3.51 [vcnosnumja nospwvHa
Onwc crakna [1BOCTPYKO, HUCKOEMUCUOHO, 4-16-4 MM (aproH)

Onwuc okeupa

AnyMUHUjyMCKK, ca TepMUYKUM npeknaom U=2,8

Cnoj 3a nobosbluare

2-CTPYKO U BULIECTPYKO CTaKIO, Ca cnojeM 3a nobosbluarbe

MospLlumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpegHoct Makcumym

3a10BO/baBa

1.846 1.600

He

HAMOMEHA:

JenHa no3vumja noapasyMeBa CBa BpaTa ca UCTUM TUMOM Npoduia U UCTUM TUMOM CcTakna. MpoceyHn NOBpPLLIMHCKM

koeduUmnjeHT nponasa TornoTe U 3a OBy NO3WLMjy U3padyHaT je kao apuTMeTUYKa cpeavHa AVMEH3Wja CBUX BpaTa U HUXOBUX
koeduumjeHaTa nponasa Tonnore.

noBpLUNHa ZyXuWHa cnoja BpeaHoct U
3apfoBosbaBa
0O3Haka BpaTa KoMaja Bpata LUMpVHa BpaTa BUCVHa BpaTa cTakna CTak. 1 OKBMpa [W/(m2K)]
1 2 1.05 2.70 1.64 5.46 1.817 He
2 1 1.85 2.05 2.54 24.00 1.661 He
3 1 0.90 2.70 0.92 4.03 2.156 He
4 1 1.30 2.70 1.90 11.90 1.880 He




3.1.16 MehycnpaTHa KOHCTpykuuja ucnop

HerpejaHor npocropa (TaBaHa)
Bpoj 1
O3Haka MT-1
MospLunHa [m?] 365.38
MOKPMBEHOCT KPOBA [awyan I'IOKpVI-BeH KpoB
ca donujom
[ncnosuumja nospLunHa
CacraB cknona Ckuua cknona
. 1 A p u YHyTpa
Hasvis rpahesuHckor cnoja
pan [em] | wymk)|feg/m3)| [
MpoayxHn kpeuHn mantep 1800 kr/m3 2 0.870 1800 20
XeT. matepujan 1 (wyn.oneka 28um + 6eToH 121M) 16 0.976 1560 21
beToHu ca kameHuMm arperatuma 2400 kr/m3 4 2.040 2400 60
ExcTpyanpanv nonuctupeH, ctupoayp (XPS), a=npeko 80mMm, ril 30 0.038 33 50
crnorba
. A0 17 A6O [ p’ ps r
HasuB rpaheBuHcKor cnoja R
[°c [°’q [°c [’ [Pa] [Pa] [m]
YHyTpa 20 20| 2.337
Mpenaxere 0.100 0.31] 19.69 0.30] 19.70] 2.294] 1.285
MpoayxHn kpeuHn mantep 1800 kr/m3 0.023 0.07] 19.61 0.07] 19.63] 2.284] 1.268 0.40)
Xet. MmaTepujan 1 0.164 0.51] 19.10 0.49] 19.14] 2.215| 1.123 3.33
BeToHu ca kameHuM arperatuma 2400 kr/m3 0.020 0.06] 19.04 0.06f 19.08] 2.207| 1.018 2.40
EkcTpyaupaHu nonuctuped, ctupoayp (XPS),|  7.895| 24.73 -5.69] 23.78] -4.70| 0.415] 0.365| 15.00
MNpenaxere Tonnore 0.100 0.31 0.30
Cnosba -6 -5| 0.405
YKynHu otnop 8.301
paduk Temnepatypa Ipadvk andyauje
1.285 2.294
20
19.69 1 1%367 15‘12584
1961 1018 / J2.207
9.10
19.04
0365 0.415
5 960
MpopayyH KOHAeH3aLUmje HEMA koHpeH3saumnje
Bpeme uncywena
BpepaHoct Makcumym 3a10BO/baBa

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

0.116 0.400 Jit)




3.1.19 Mopa Ha Ty

Bpoj KnacvuaH npopadyH
O3Haka na-1
MoBplwwuHa [m“] (6e3 aena 3uaa) 551.55

MoBpLlumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepHoct Makcnumym 3a/10Bo/baBa

2.219 0.400 He

Cacras cknona

[ncnosuumja nosplunHa

HasuB rpaheBuHckor cnoja 5 A R A0¢9 06
[cm] | [W/mK] [C] [*C]
YHyTpa 20|
Mpenaxetbe 0.170 7.55( 12.45
BuHun nnove 0.2 0.19 0.011 0.47( 11.99
LiemeHTHM ecTpux 4 1.4 0.029 1.27| 10.72
BbuTymeHcka Tpaka, BapeHa, A=5MM, ca yoWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.25
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.77 5.48)
LLmbyHak cysu 10 0.81 0.123 5.48 0.00
MNpenaxere Tonnorte 0.000
Cnorba 0
YKynHu oTnop 0.451
Ckuua cknona padvk Temnepatypa
yHyTpa yHyTpa
20
T2.45 J1.99
1 4£472
548
0.00 b

cnosea

cnosea




Bpoj

KnacnyaH npopayyH

O3Haka na-2

MoBplwmHa [m?] (6e3 aena 3uaa)

12.78

MoBpLlumHckK koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepHoct Makcnumym 3a/10B0/baBa
2.229 0.400 He
[ncnosuumja nospLunHa
Cacras cknona
HasuB rpaheBuHckor cnoja 5 A R AOH ;9

[cm] | [W/mK] [C] [*C]
YHyTpa 20
Mpenaxetbe 0.170 7.58 12.42
JlnBeHn TepaLuo 1 1.16 0.009 0.38| 12.04
LleMeHTHM ecTpux 4 1.4 0.029 1.27| 10.76
buTymeHcka Tpaka, BapeHa, A=5MM, ca yloWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.30
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.79 5.50
LLmbyHak cysu 10 0.81 0.123 5.50 0.00

MNpenaxere TonnoTte 0.000
Cnorsa 0
YKynHu oTnop 0.449
Ckuua cknona paduk Temnepatypa
yHyTpa yHyTpa
20

12.42 _/

10.30 12.04

/ 10.76

5.50
0.00 I 0

cnosea

cnosea




Bpoj KnacnyaH npopayyH

O3Haka na-3

MoBplwwmHa [m?] (6e3 aena 3uaa) 189.78

MoBpLumHckn koedurumjeHaT nponasa Tonnote U [W/(m2K)]

BpepnHoct Makcnumym 3a/10Bo/baBa

2.233 0.400 He

Cacras cknona

[cnosunumja nospLunHa

HasuB rpaheBuHckor cnoja 5 A R Aoﬁ 06

[cm] | [W/mK] [C] [*C]
YHyTpa 20|
Mpenaxetbe 0.170 7.59( 12.41
Kepamuuke nnouunue, nogHe, HernasvpaHe 1 1.28 0.008 0.35( 12.06
LleMeHTHM ecTpux 4 1.4 0.029 1.28| 10.78
BbuTymeHcka Tpaka, BapeHa, A=5MM, ca yNoWKoM anymuHmjymcy 0.2 0.19 0.011 0.47] 10.31
betoHu ca kameHuM arperatuma 1800 kr/m3 10 0.93 0.108 4.80 5.51
LLmbyHak cysu 10 0.81 0.123 5.51 0.00

MNpenaxere Tonnorte 0.000
Cnorsa 0
YKynHu oTnop 0.448
Ckuua cknona paduk Temnepatypa
yHyTpa yHyTpa
20

12.41 _/
10.31 12.06

/ 10.78

551
0.00 I 0
crnosba crosba




3.2. Npernen koeduumjeHaTa nposia3a TONJIOTE KPO3 TEPMUUKM OMOTau 3rpage

. U U max WcnyreHo
Monoxaj OsHaka 5 >
[W/(mK)] | [W/(mTK)] PA [ HE
CnosbHU 31a0BK - .
Il C3-1 0.191 0.400 [Ja
C3-2 0.182 Oa
PaBaH KpOB M3Haj rpejaHor npoctopa PK-1 1.095 0.200 He
Koc KkpoB n3Hag rpejaHor npocropa KK-1 0.111 0.200 Oa
KK-2 0.111 ' Oa
Mpo3opu, 6ankoHcka BpaTa rpejaHmx npocTopuja neP-1 1.293 1.500 Oa
npe-2 1.286 ' Oa
Cnosbalutba Bpata CB-1 1.780 H
P 1.600 °
CB-2 1.846 He
MehycnpaTHa KOHCTpyKUMja UCNog HerpejaHor npocropa MT-1 0.116 0.400 [a
(TARAHA) . i
Moa Ha Tny (KnacvyaH npopavyH) na-1 2.219 He
na-2 2.229 0.400 He
na-3 2.233 He

4. NoAALM O TEPMOTEXHNYKUM CUCTEMUMA

4.1. U3BOoA M3 TEXHUYKOr onuca

4.1.1 Cuctem rpejamwa

3a NoKpvBatLe TOMOTHUX rybuTaka objekTa y 3MMCKOM nepuoay KopucTuhe ce CUCTEM 3WAHOT rpejatba, ca
MPUHYAHOM LMPKY/aLmjoM BOAE Y CUCTEMY.
Kao 13BOp rpejarba KOpUCTH ce TOMIOBOAHM KOTAo Ha YBPCTO FOPMBO.

3a rpejHa Tena KOpUCTe Ce YelIMYHM YNaHKacTu pagujaTopu. BennumnHa rpejHux Tena v Huxosa aucnosuumia 6cy
oapeheHn Ha OCHOBY TOM/IOTHUX rybuUTaka NpocTopuja 1 MoryhHOCTU cMeluTaja y npocTopujama.

MHcTanaumja je n3BeaeHa Tako Aa ce KOH3yM Of M3BOpa TOM/OTE LIEBHMM Pa3BoAOM BOAM BUAHO vcnog nnadoHa.

4.1.2 CucteM KNMMaTHU3aLMje n BeHTuNnaumje

KnumaTtuzauumja npoctopuja Huje npeasuheHa NpojekTHOM AOKYMeHTauMjoM.

MexaHunuka BeHTUNaumja npoctopunja Huje npeasmheHa NpojeKTHOM AOKYMEHTaLUujoM.
4.1.3 Cucrtem 3a npunpemy CTB

Mpunpema CTB je nokanHor TMna 1 3a TO Ce KopucTe enekTpuyHun 6ojnepn 3anpemmHe 80 nuTtapa u cHare 2 kW.
bojnepu cy NpukrbyveH Ha BOAOBOAHY Mpexy npuTucka 2 6apa v Hanajajy ce enekTpuyHoM eHeprujom Ha 220 V, 50
Hz. U3onaumja 6ojnepa je cTanaapaHa u cacToju ce oA CTakneHe ByHe aebrbmHe 8uM. Perynaumja cuctema splum ce
nomohy TepMOCTaTCKOr NMpeknaayda Koju ce Hanasv Ha camoMm ypehajy 3a npunpeMy caHuTapHe Tore Boge.
Pa3BoaHa Mpexa je y OKBMpY TEPMUYKOr OMOTaya 3rpage.



NMopaun o TepMOTEXHMYKMM CUCTEMUMaA Y 3rpaau

CucreMm 3a rpejame (NoKasnHWu, eTaxHW, LEHTPaNHW, AabUHCKN) LieHTpanHu
TONNOTHN U3BOP JIOX yrbe
Cucrem 3a npunpemy CTB (nokanHu, UeHTPanHW, AarbUHCKK) JIOKasnHn

TonnotHu n3sop 3a CTB

enekTpuyHu 6ojnep

Cuctem 3a xnahetrbe (IoKanHU, eTaxHMW, LeHTPaHW, A3 bUHCKK)

M3BOp eHepruje koju ce KOpUCTK 3a xnahere

BeHTunaumja (NpMpoaHa, MexaHnyka, MexaHu4yka ca pekynepawmjom) npupoaHa

M3BOp eHepruje 3a BeHTUnauujy -

BpcTta 1 HaumH kopuwhera cuctema ca 06HOB/LMBUM M3BOPUMA

Yneo OUE y noTpebHoj TonnoTu 3a rpejarse n CTB [%] 0%

4.1.4 daxTop o6nuKa 3rpage M yaeo TpaHCNapeHTHUX NOBPLUMHA
Mopaum o 3rpagu

HeTo noBplmHa rpejaHor gena 3rpage 4, [m?] 1081.30

3anpemuHa rpejaHor aena 3rpage V. [m’] 4340.84

®akTop obnuka £, [m™] 0.61

Yaeo TpaHcnapeHTHUX nospLumHa [%] 10

4.1.5 TpaHcMucuoHu ryéuum Tonnore 3rpage H, [W/K]
4.1.5.1 TOBpLINHCKYU TPAHCMUCUOHM IY6uum H ;s [W/K]
Onuc rpaheBrHCKOr enemeHTa O3Haka v A(m?) Fx U*A*Fx
(W/m?K)

CnosbHu 31aoBm C3-1 0.191 538.16 1.0 102.55
C3-2 0.182 355.66 1.0 64.89]

PaBaH KPOB M3HaZ rpejaHor npocTopa PK-1 1.095 28.05| 1.0 30.73

Koc KpoB M3Haa rpejaHor npocropa KK-1 0.111 88.36 1.0 9.78
KK-2 0.111 244.33 1.0 27.05

Mpo3opw, 6ankoHcka BpaTa rpejaHnx npocTopuja npe-1 1.293 190.74 1.0 246.70]
npP-2 1.286 34.22 1.0 44.01

Cnomatutba Bpata CB-1 1.780 27.28 1.0 48.56
CB-2 1.846 17.64 1.0 32.57

MefycnpaTHa KOHCTpyKUMja UCnog HerpejaHor -~

npocropa (TaBaHa) MT-1 0.116 365.38 0.8 33.98

Moa Ha Tny (KnacvyaH npopavyH) na-1i 2.219 551.55 0.5 612.01
na-2 2.229 12.78] 0.5 14.24
na-3 2.233 189.78| 0.5 211.86

YkyriHo sA| 2643.93] | 1478.92

His=  1478.92 W/K



4.1.5.2 JInHMjCKM TPAHCMNUCUOHM ry6uum H 5z [W/K]

Hrg = 0.1 % 5A =0.1 * 2643.93

4.1.5.3 YKYNHU TPaHCMUCUOHU rybuum H , [W/K]

Hy = Hrs + Hyg = 1478.92 + 264.39

4.1.5.4 CneundunyHn TPaHCMMCHOHM ry6uTak Ton. 3rpage H’; [W/(m’K)]

Hy' = Hy /A = 174332 | 2643.93

NcnyreHo

Hr IW/(m*K)] H 7 max IW/(M*K)] N8 / He

0.659 0.51 He

4.1.6 BenTMnaumonu ryébuum Tonnore 3rpage Hv [W/K]

H, = 0.33 * V * n = 0.33 Wh/m?K* 321146 * 0.5

Hyg =

HT=

HT’ =

I
<
]

264.39 W/K

1743.32 W/K

0.659

529.89 W/K

MpoceyHa uncTa cnpaTHa BUCUHA [m]

2.97

3anpeMuHa rpejaHor npoctopa V [m®]

3211

3anTMBEHOCT Npo3opa

[Oobpa

Bpoj u3MeHa Basayxa 77 [h]

0.5

KoedumumjeHT BeHTUNaumoHor rybutka [kW/K]

0.530

4.1.7 YkynHu ryébuum Tonsorte

Mopaum o ry6uummMa Tonnorte

[kw]

TPaHCMUCMOHM IyBUUM KPO3 HETPAHCMAPEHTHW 4e0 OMOTaua 3rpage

16.05

TpaHCMUCMOHM ryEUUM KPO3 NPO30ope U BpaTa

5.39

BeHTunaumoHu rybuum Kpo3 npo3ope 1 BpaTa

7.68

YKyNHU ryéuum Tonaore

29.13




4.2. Yna3Hu nogaum 3a npopadyH aobutaka ronsiore

4.2.1 OpwujeHTauMja M NoBpLUMHA No3uLMja

HetpaHrcriapeHTHe
C3-1[C3-2|C3-2|C3-4|C35| C36 | C3-7 | C3-8| C3-9| PK-1 | PK-2 | PK-3 | KK-1 | KK-2
CeBep 159.23]  0.00| 104.82| 0.00] 0.00 0.00] 0.00] 0.00] 0.00 0.00| 45.34
McTok 118.60] 0.00[ 88.97] 0.0 o0.00] 0.0 0.00f 0.00f 0.00 0.00| 125.77,
Jyr 135.91| 0.00f 85.82] 0.0 0.00] 0.0 0.00f 0.00f 0.00 60.53| 28.43
3anag 124.42| 0.00[ 76.05 0.0 o0.00] 0.00[ 0.00f 0.00f 0.00 27.83] 44.79
Xop 28.05| 0.00] 0.00
TpaHcriapeHTHe
nP-1 | MP-2 | NP-3| NP4 CK | CB-1| CB-2| KM | M3-1| U3-2
Cesep 36.16] 13.02] 0.00] 0.00 0.00] 0.00f 0.00f 0.00[ 0.00
WcTok 35.08 6.98] 0.00] 0.00 6.63] 832 0.00f 0.00f 0.00
Jyr 69.48] 14.22| 0.00] 0.00 20.65 5.81[ 0.00f 0.00] 0.00
3anag 50.02] 0.00] 0.00] 0.00 0.00| 3.51f 0.00f 0.00[f 0.00
Xop 0.00

4.2.2 Yna3Hu nopaum 3a npopayvyH aoburtaka op CyHueBOr 3pavera

HAMNOMEHA: daKTop 0CEHYEHOCTU 3a CBaKy CTpaHy cBeTa nocebHo oapeheH je payyHapcKOM CMMynaumjoM CEeHKM 3a NpeAMETHY 3rpagy

N HEHO OKpYXere. PesyntaTt cumynauuje je nobujeH Ha OCHOBY y30paka CeHKe 3a CBaku MpBUW AaH y Mecely y Meceumma

rpejHe ce3oHe. Y30paK CeHKke y OBUM [jaHWMa je y3uMaH Ha CBakux caT BpeMeHa. Ha oBaj HauunH fobujeH je peanaH dakTop
OCEHYEHOCTH KOju y3uMa y 063vp NPOMeH/bMBOCT MepuamjaHa CyHua y nepuoay oA cpeanHe okTobpa Ao cpeAnHe anpuna.
PauyHapcka cumynaumja Huje yaumana y 063vp caTe kaga 61 AOTUYHA CTpaHa CBeTa M MHadve buna y ceHum ycnes nonoxaja
CyHua a cBe y cknagy ca Mpunorom 6 lMpaBunHnka o eHepreTckoj ecdurkacHoCTM 3rpaaa u3 2011.roa.

Takohe, y cknagy ca uctum MpunoroM uctor MpasuiHuka, GakTop NPonycT/bUBOCTM CyHUEBOr 3payetba 3a CTakno g,gl je

yMarbeH OHOCHO MHOXeH je ca 0.9 ycnea 3anp/baHOCTH CTakna.

dakTop oceH4eHocTH Fg, ceBep 0.45
dakTop oceHYeHocTUn Fy, NCTok 0.85
dakTop oceHveHocTH Fg, jyr 0.90
dakTop oceH4YeHocTH Fgy, 3anaa 0.95
daKkTop oceH4YeHOCTH Fg XOpU30HTaNHO 0.90
®aKTop NPOMYCT/bMBOCTY CYHYEBOT 3pajetba 3a CTaklo g,q 0.55
dakTop pama F; 0.29
EMMUCMBHOCT CnosbHE NOBPLUMHE 31Aa A, e 0.60
OTnop npeniasy TOMJIOTE 3a CrosbHY CTpaHy 3uaa R 0.04

4.2.3 YnasHu nogaum 3a npopayvyH Ao6MTaKa TOn1oTe of YHYTpallbUX U3BOpa

OpnaBatbe TomsioTe jbyau Qy [W/m?] 7
[Jo6uTak oa en.ypehaja qe [KWh/m?] 10
MpucyTHOCT TOKOM AaHa [h] 4




5. MOAALMN O CUCTEMY ITPEJAHA U HAYUHY PETYJIALUMUIE

Mopaum o cucremy rpejama

ArperaTHO CTatbe ropvBa 3a KoTao / fa’bUHCKO rpejarbe

TeyHo ropuso

Ypehaj koju ce KopucTH kao u3Bop (KOTao, TOMIOTHA

neh
noAcTaHuUa, TONoTHa Nymna)
CHara n TMn KoTna
WMHcTtanucanm kanauuteT [kW] -
EcdmkacHocT, cteneH kopucHoctu [%] (nk) 65

loavHa yrpagtse

M3onoBaHOCT LieBHe Mpexe

HeusonoBaHa LieBHa Mpexa YHyTap TepMUYKOr
oMoTaua 3rpage

EcdmkacHoCT, cTeneH KopucHOCTU LeBHe mpexe [%] (nc)

98

EHepreHT

NIaKO Yy/be 3a JIOXKEHE

EHepreHT 3a 3arpeBane CTB (13abepu jeaHo)

€eNeKTpUYHa eHepruja

[lorba TonnoTHa Moh [kWh/kg] [kWh/m?] 11
Mopaum o HauMHy perynauuje

AyToMaTcka perynaumja paaa kotna/ussopa (aa / He) (nr) Oa
LleHTpanHa perynauuja TonnoTHor yunHka (aa / He) (nr) Oa
JlokanHa perynaumja TonnoTHor yuuHka (aa / He) (nr) He

CucreM perynauvje 6e3 nogene Ha 30He
[HeBHM Npekna y pagy cuctema (catu y AaHy) 13
HepersHu npekua y pagy cuctema (faHa y Heaerbu) 2
Ce30HCKM Npekua y pagy cucrema (faHa y ce30Hu) 8

YKynHo Tpajare rpejHe ce3oHe (4acosa) 4320

Bpoj pagHux caTu TOKOM rpejHe ce3oHe (n) 1326
MpoceyaH 6poj ocoba y 3rpaamn 108




EHEPIETCKE NMOTPEBE 3rPAQE

5.1. MpopauyH roaviie noTpebHe puHanHe eHepruje 3a rpejawe

Mecey Quht Qsol, gl Qsol,c Qsol Qo |Qint Qhi,gn Q#i,nd
Okt 5728 7067| 338 7405 424| 407| 831 4175 1637
Hos 21059 4063| 187 4250/ 908| 901| 1809 6060 15121
ey 30006 3149| 143 3292| 939 901f 1840 5131 24978
JaH 33062 3890( 178 4068| 939| 901| 1840 5908 27272
deb 25860 5305 255 5560 848| 901 1749 7308 18698
Map 20895 7119 365 7484| 939 901| 1840 9323 11759
Anp 5783 7447 413 7860| 454 451 905 4835 1045
[Ounjarpam notpebHe TOoNNOTE 3a rpejatbe N0 MeceunmMa: Foguna:
N 00
90
25 - 80
20 70
— 60
15 — 50
- 40
10 30
5 20
10
0 —1 " . . — 0
OkT HoB Oeu JaH Ddeb Map Anp '

Foauvwba NoTpebHa eHepruja 1 eHepreTcku paspea 3rpage, npeMa MpaBuaHKUKY O YCI0BUMA, CAaPXUHU U HAauUHY
“3[aBarba cepTudmUKaTa O eHepreTckuM CBOjCTBMMA 3rpaja:

3rpaaa HaMeweHa obpasoBary mnm | [locTtojeha
KynTypu 3rpaga
EHepreTcku paspea Qe Qrna
[%] [kWh/(m?a)]
A+ <15 < 12
A <25 < 20
B <50 < 38
C <100 < 75
D <150 < 113
E <200 < 150
F <250 < 188
G > 250 > 188
Qujna= 100509 kWh/a
QH,nd,interm= 79778 kWh/a
Qh,nd= 73.78 kWh/m’a
QH,nd,reI= 98.37 %
Paspea: C

\ Ausanrrpajessh . #
LY, WP, 2%, SR
B U938 13

OrOBOPHU MHXXEH-EP 33 EHEPreTcKy
eduKacHoCT 3rpaga



5.2. MpopauvyH roavwbe noTpebHe npMMapHe eHepruje 3a rpejambe
5.2.1 FNognwwe ncnopyyeHa TorJioTHa eHepruja 3a rpejamwe
QuH= QH,nd,interm / (Nk* Ne* Nr) = 79778 / ( 0.65 * 0.98 * 0.92 )

QuH= 136131 kWh/a

5.2.2 MoTpe6Ha npuMapHa eHepruja 3a rpejame
BprimH= QH* forim1 + Qaux * forim2 = 136131 * 1.2+ 13266 * 2.5

Qaux =n* Pp = 1326 * 0.1

132.6 kWh/a

EprimH= 163689 kWh/a

5.3. MpopauyH roamiumbe cneumcdpunuHe emmucuje CO2 HacTane kao nocneauvua rpejamba
CO2 = QH * fprim,1 * EMcoz,H + Qaux * fprim,2 * EMcoz,aux
CO2 = 136131 * 1.2 * 0.28 + 1326 % 2.5 * 0.53
CO2Hx = 45916 kg/a
HAMOMEHA: Ha Tpehoj ctpaHu EHepreTckor nacowa cy KacHuje npvkasaHe BpeAHOCTU roaviukbe noTpebHe TOnnoTHe eHepruje,

roAMLLIHE UCMOPYYEHE EHEPTUjE, FOANLIFE MPUMAPHE EHEpruje 1 roaulbe cneumduyHe emucuje CO2 y Koje Cy ypadyHare u
roauwkba noTpebHa eHepruja 3a 3arpesBarse CTB kao W rybuum HacTanu npu npunpeMakby ucte.



	elaborat EE
	tekst za elaborat EE
	elaborat EE_postojeće stanje
	tekst za elaborat EE

	elaborat EE_novoprojektovano stanje_finalno C

		2017-03-29T07:39:35+0200
	Dragana Dimitrijevic




