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LlenTpanen Perucrap 14.07.2015

_Renosopen 6poj: 35020150003695

UEHTPANHWUOT PEMMCTAP HA PENYBNIMKA MAKEOOHWIA, npeky peructpatopoT [obpe
HayHoB, nocTanyeajku no npujasaTa 3a YNUC Ha OCHOBaMe Ha [IpyWwTBo 33 NPOEKTUPaHEe HAA30p U
PEBM3Mja Ha MHCTanNauuKu 3a rpeerwe, Najerse WU BEHTUNAUM]a M BPLUEHE KOHTPOAW 33 eHeTreTcka
edukacHoct TEPMUKA J&4 MM AIOOEN CKOMJE, cornacHo ynex 4,21, 30, 39 v 41 on 3axkoHoT 3a
€4HOWAaNTEepPCKK CUCTEM W 33 BOAEHE Ha TProBCKWOT PErucTap W perucTap Ha Apyry nNpasHu nuua
(Cn.Becnuxk Ha PM 6p.B4/05, 13/07, 150/07, 140/08, 17/11, 53/11, 70/13, 115/14, 97/15) u
yneH 182 u 183 oa 3aKkoHoOT 32 TproeckuTe apywrTea (Cn.BecHnk Ha PM 6p. 28/04, 84/05, 25/07,
87/08, 42/10, 48/10 24/11, 166/12, 70/13 , 119/13, 120/13, 187/13, 38/14, 41/14, 88/15), ro
AOHECe CneaHoTo:

PEWEHMWE

|EmBC: 7049234

H

Npuem Ha npujasara: 13.07.2015
Bua Ha ynuc: ¥NuC Ha OCHOBake
Opo6pysarse Ha npujasarta: 13.07.2015
Oenosonex 6poj: 35020150003695
HaumuH Ha gocrasysame: ENeKTPOHCKH
Uenocex Hazus Ha Cy6jexToT [pywTso 33 NPOEKTHPAree HAA30D W PEBM3N]a Ha MHCTANAUKK 33 rpeewe, Nagehe
Ha ¥Ynuc: W BEHTHNAUM]A W BPWEHRE KOHTPONM 33 eHeTreTcka edwkacHocT TEPMUKA J&0 MM
AOOEN CKONJE
Kpartko ume: TEPMUKA )& MM AOOEN CKONJE
Ceanwre: ¥n. BEHWAMMH MAYYKOBCKHW Bp.22/2-2 CKONJE - AEPOAPOM
AEPOAPOM
Bua na cyBjekT Ha ynwuc: AOOEN
AxT: W3jasa
AaTyM Ha ocHOBawe: 01.06.2015
Bua Ha concreeHocT: MNpuBaTHa concTeeHocT
EanHcTeeH panoven 6poj: 4032015529044
MoTekno Ha KanuTanoT: fAomawex
Fonemunxa Ha cy6Gjexror: MHKPO
OpraHu3aunoHeH o6nmik: 05.4 - aooen
Haanexew perncrap: Tproscku Perucrap

o st i v vsvmiites DHDIDIIE ATID I v vy srecn i st st s g st g bl

Napuuen snor MKD: 0,00

Henapuuex snor MKD: 307.500,00

¥nnaven pen MKD: 307.500,00

BrynHo r 307.500,00

MKD:

I e o e e DTN EMBIIIIE = e = e e s e e et

EMBI /EMBC: 2909972450036

Ume: AEJAH MBKOBCKH

Appeca: ¥n. BEHWJAMWH MAYYKOBCKW Bp.6/1-17 CKONJE - AEPOAPOM
AEPOOPOM

THN HA CONCTBEHMK! OcHoeau/concreennk / Ochosay

Jenosonen 6poj: 35020150003695 Crpana 1 on 3



LlenTpanen Peructap LT e

Napuuen snor MKD: 0,00

Henapwuuex snor MKD: 307.500,00

¥nnatex aen MKD: 307.500,00

BrkyneH snor MKD: 307.500,00

KOHTAKT:

Tenedon: 075 358 172
-_—e,,

MpuopurerHa pejHoct/ 43.22 MoctasyBarwe Ha HHCTanauwu 33 BOAOBOA, KAHANW3AUW]A W NAKH 1

FnasHa npuxoaHa wugpa: WHCTANBUMW 33 FPEEHE W KNuMa-ypeau

ONWTA KNAY3YNA 3A BU3HWUC

EBMAEHTHMPAHKW C€ ACjHOCTH BO HAABOPEWHHOT NP

——————————, e

EMBr/EMBC: 2909972450036

Hme: AEJAH NBKOBCKH

Appeca: yn. BEHMJAMMH MAUYKOBCKM Bp.6/1-17 CKOMNIE - AEPOAPOM
AEPOAPOM

Twun Ha oBnacTysaree: HeorpanuyeHK 0BNACTYB2ta BO BHATPEWHHOT W HAABOPEWHKMOT NpoMeT

KOHTAKT:

TenedoH: 075 358 172

]

Bua Ha cMeTKa |Bpo] Ha CMeTKa |hm¢a |lu|v‘n IOm«:

TpaKcaxkumcka CMeTka |210070492340109 lHnB TYTYHCKA BAHKA Al MKD

CKONJE
KOHTAKT:
E-mail: ivkovski_mk@yahoo.com
Tenedonckn 6poj: 075 358 172

1. XanbaTa He ro 0ANara W3BPLIYBaLETO Ha PELIeHMeTO , CornacHo 4. 41 oa 3aKOHOT 33
eQHOWaNTepPCKUOT CUCTEM WM 33 BOAEHE Ha TProOBCKMOT PErMCTap U PericTap Ha Apyrv NpasHu
nuua (Cn. secHux Ha PM 84/05, 13/07, 150/07, 140/08, 17/11, 53/11 v 70/13).

2. PeweHo 80 LleHTpaneH perucrtap Ha Penybnuka MakegoHuja Ha AeH 13.07.2015 roauHa.

3. ¥naTcTeo 3a NpaBHO CPeaAcTBO:

MpoTus OBa peleHWe MoXe A3 Ce W3jaBu wanba Bo pok oa B AeHa oA AEHOT Ha NPUEMOT Ha
pewenunero ao KomucujaTa 3a xanbn npexy LieHTpanHuoT Peructap wa Penybnauka MakeaoHwja,
PermoHanHa perucTpaunoHa kanuenapuja On-line nokanHa KaHuenapwuja.

Mo osnacTysamwe Ha
perucTparopoT:
Nenue MeTpoBa - Kupanyncka

Jleaosozaen 6poj: 35020150003695 Crpana 2 o1 3
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14.07.2015

[laTym 1 BpeMe Ha npuem n
A “ Bp a npuem lMoTnuc u nevar
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PENTYBJIMKA MAKEJJOHHJA

MHUHHUCTEPCTBO 3A EKOHOMHJA

Bp3 ocnosa Ha wien 137-a o 3akoHoT 3a enepreruka (,,Cnyxben secauk Ha Penybimka Makenonuja® 6p. 16/11, 136/11, 79/13, 164/13,
41/14, 151/14 , 33/15, 192/15, 215/15 u 6/2016), MunucTepoT 3a eKOHOMHja H31aBa

JUHNEHIA
3A BPLIIEIE HA EHEPTETCKA KOHTPOJIA

Ha

JIpy1ITBO 3a NPOEKTHPAakE HAN30D M PEBH3H]a Ha HHCTANAIMHA 3a IPecHe, JIaJiekhe H BEHTHIAIH|a B BPIICHE KOHTPOJIH 34 eHepreTcKa
ebukacroct TEPMHUKA J&J1 MM JIOOEJI Ckomje

Benujamun Mauykoscku 0p.22-2/2 Ckomnje — AepoapomM, AepoapoM

(noan nazue u ceduwme Ha mpzoegeyom Zcﬁﬁttﬁx wiu npaeHomo .c::&»

KO€ I'M HCIIOJIHYBA YCJIOBHTE YTBPJIEHH BO 3aKOHOT 3a €HEPreTHKa /la Ce CTeKHE CO JIMIEHINA 3a BpIIeHEe HA eHEepreTcKa KOHTPOJ4, Koja € co
BaKHOCT 210 . .2021 roauna.

bpoj: 12-3612/ M MunncTEp 32 eKOHOMH]ja

Boryst: 23506138 Driton Kugi
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TEXHUYKWN ONunc

3a notpebute Ha uHBectutopoT Pynbancka cdenepaumja Ha MakegoHuja ce nsroTeyea
EnabGopaT 3a eHepreTtcka edumkacHoCcT Ha 0b6jekt - CobGnekyBanHu 3a cdyabanepu Ha
agpeca 6yn. ,ACHOM 66, Ckonje. Co 4OKYMEHTOT Ce BpLUM NpecMeTKa Ha TONSIMHCKUTE
CcBOjcTBa Ha 06jekTOoT M ce gedwuHWpaaT eHepreTckute noTpebu Ha cammoT O0O6jekT,
BOEJHO CO UCTUOT Ce MoKaxyBa 3aluTedaTa Ha eHepruja koja 6u Tpebano ga ce gosege
NpeKy CoOoABETHUTE CUCTEMM 3a Fpeere 40 CaMUOT OBjeKT.

MeTogonorunjata 3a n3pabotka Ha enabopaToT 3a eHepreTcka epnKacHOCT Ha 06jekToT e
cornacHo npenopakute of NpaBUNHUKOT 3a eHEPreTCKU KapakTEPUCTUKM Ha 3rpaguTe u
MpaBuNHUKOT 3a eHepretTcka KoHTpona (Cnyxb6eH BecHuK Ha Penybnvka MakenoHwuja
6p.49/13)

MoJATOLM 3A NOKALMJATA U KNUMATCKUTE YCNOBK

Mecro: Ckonje
Hagmopcka BUCOYMHA: 232 m
['pagexHo KnMmaTcka 30Ha: Il.
HazBopellHa npecMeTKOBHa Temneparypa: ti:-15,00C
EkcTpemHa HafBopellHa NpecMeTKOBHA Temneparypa: te : - 20,3°C

[TPECMETKOBHU HAQBOPELLIHW YCNOBW 3A MPECMETKA HA BOOEHATA MAPEA

TEMneparypa: -5,10C

BMAXHOCT: 90%

BHATPELLIHW KIIMMATCKWU YCNOBW BO MPOCTOPUWTE:

TeMneparypa: 20,00C

BMAXHOCT: 60%

[TPECMETKOBEH EPOJ HA JEHOBU 3A:

BaXeHe: 60 geHa
cylwere (neTeH nepuop): 60 geHa
Ti=Te=18°C
Qi=Qe= 65%
MPECMETKOBEH EPOJ HA 3ATOMIYBAHGE: 166 geHa
CPE[IHA TEMMEPATYPA BO NEPVO[ HA 3ATOMNYBAHE: 5.70C

HosonpoekTupaHnot o6jekT e nounpax Bo Ckorje eo | " rpagexHa Knumarcka
30Ha CO npoceyeH 60pOj [EHOBY 3a 3aTonnyBake BO IpejHa ce3oHa 166 v co cpeaHa
TemnepaTtypa of 5,1"C Bo AeHOBUTE 3a 3aTonfnyBake BO rpejHaTa ce3oHa.

papor Ckonje ro kapaktepusvpa U3MepeHa eKcmpeMHa memmnepamypa 60
3uMckuom nepuod 00 -23.4 ° C, npecmemkoeHa _memnepamypa 09 -15° C, w
JonrotpajHa 3uMcka Temrnepatypa MepodaBHa 3a npecMmeTka Ha gudysmjata Ha
ZO{%%HaTa napea Hu3 rpagexHnTe KOHCTpPyKumn BO |l-Ta rpagexHa knumaTtcka 30Ha of -

Knuuarckn nogaroup 3a Cronje {197 1-1990) [CKpK
Mecen, Jan e Map Anp Maj JyH Jyn ABr Cen O Hoe Nek FopuHa
Mpoceuna Bucoka °C (F) az | ea | ne s NEEEElEOE G e: 02 | 51 | oo
Mpoceyna Hucka °C (°F) -3.4 -1z 1.0 5.4 ag 13.1 140 146 1.3 6.3 1.3 -4 507
HajHncka 3adenexada °C (°F) -85
ATHL BPHEXH MM {HHUM) 33.6 37.2 345.8 40.4 61.8 45.9 336 31.3 41.0 44.0 56.3 46.1 507

(1.323) | (1465 | (1.409) | (1.591) | (2.43%) | (1.807) | (1323 | (1.232) | (1614) | (1.738) | 2217 | (1.815) | 19,96
Npoc. Bp. Ha J2HOEK CO 3TM. EPHETK G G 5] 7 =] G a 5 5 5] 7 ri Th



Co npunoxeHute npecMeTKUTe, U3BPLUEHW 3a NOEANHUTE  KOHCTPYKLUMM  KOW
npeTcTaByBaaT rPaHU4YHM XOPM3OHTANHM W BEpTUMKaNHW Nperpagu nomery HaaBop WU
BHaATpe, OQHOCHO Nomery He3aTonfyBaHO M 3aTonnyBaHoO, 3a AMdy3vja Ha BogeHaTa
napea 3a [JonroTpajHM 3MMCKW TemnepaTtypu, cCrnopea NpPUIoXeHUTe MNpPecMeTKn
npounaneryBa feka Ha rpaHuMumMTe Ha crnoesuTe Ha KoHCTpykunnte HE MOXXE A AOJAOE
A0 KOHOEH3ALUNJA 3a npocevyHa npecMeTKOBHa BfakHOCT og 60% BO npocTtopuute
Ha 00jeKTOT OAHOCHO [eKa MWHUManHuTe TeopeTckn oBnaxyBawwa MOXXAT A CE
UCYLIAT BO OO3BO-JIEHNOT BPEMEHCKU NMEPUOA4 U HE MNPEON3BUKYBAAT
TPALOEXHU LUTETMH.

BHaTpewHnTe nOBPLWMHCKM TemnepaTypu Ha KOHCTPyKUMUTE LWITO MpeTcTaByBaaT
rPaHUYHN  KOHCTPYKUMM nomery cTtyaeHoto wu  Tonnoto, CE [MOBUCOKU O4
TEMIIEPATYPATA HA TOYKATA HA POCEHE HA BO34YXOT w, cnopea 10a, HE
MOXE OA AOJAOE AO [10OBPUIMHCKO OBJIAXKYBAHE HA SUOOBUTE U
TPAHCITAPEHTHUTE CTAKJIEHU IMOBPLINHU kako v [o nojaBa Ha MyBna.

Wcto Taka, BHaTpeLUHWTE MOBPLUMHCKM TeMnepaTypy Ha OBME TPAHUYHU KOHCTPYKLMM
(nomery HesaTonneHo- cTygeHo u 3atonneHo-tonno) ce 3AA0BOJIYBAYKU BUCOKHU, n
ce HaoraaT BO 30Ha Ha MakcumarHa yrogHocT (t nospw. > 17°C).

OGjekToT € BO Lenoct obBUTkaH cCO Had8OpPeWwHO MOMIUHCKU u3osiupaHa ¢hacadHa
obeueka Co NPO30PCKM OTBOPWU M HaABOPELLUHN BANKOHCKN BpaTu 3aCTakieHn CO BUCOKO
N30MMpPaYKo 3acTaknyBame.

HagBopellHnTe KnMMaTCKuM YCroBM O KOM M LUTUTUME OOjeKTUTE M CO Kou €
N3BPLUEHO [OMMEH3NOHMPAHETO Ha TOMMMHCKaTa 3alTuTa Ha KOHCTPYKUMWUTE LWTO Ce
rpaHNYHK nomery ctygeHoto u tonnoto, ce oa [MPABUITHUKOT 3A EHEPIETCKU
KAPAKTEPUCTUK HA 3rPAOUTE, (MakcumanHo 003680JIeHa _MOMJIUHCKa
nponycmsaugocm, Umax )

KoHBEHLMOHANHW NOBPLUMHCKN oTnopu, Rs

MoBpLUNHCKK n
onop (M2K)W paBeL, 1 HacoKa Ha TOMMAMHCKMOT NPOTOK
HaropeH Xopu3oHTaneH HaponeH
Rsi 0.1 0.13 0.17
Rse 0.04 0.04 0.04

TOMNMHCKM OTNOP Ha HEBEHTUNUPaH BO3AYLUEH CIOj, Rg

[ebenvHa Ha 2
BO3AYLUHMOT CHOj TonnuHckm otnop Ry (m KW
mm MpaBeu 1 Hacoka Ha TOMANHCKNOT NPOTOK
HaropeH Xopu3oHTaneH HaponeH

0 0 0 0

5 0.11 0.11 0.11

7 0.13 0.13 0.13

10 0.15 0.15 0.15

15 0.16 0.17 0.17

25 0.16 0.18 0.19

50 0.16 0.18 0.21

100 0.16 0.18 0.22

300 0.16 0.18 0.23

3abenewka: MeryBpegHocTu ce gobueaaTt co MHTepnonawmja.




TonnnHckn OTNop Ha HerpeaH TaBaHCKU npocTop, Ru

R
KapakTepncTukmn Ha NOKpMBOT u
(m?-K)/W
1 | lNokpue co kepammam 6e3 n3onaLmckm Cnoj, LWTUUM UAN CIINYHO 0.06
2 | WTMUM N cnuveH maTtepwujan nog kepammauTe 0.2
3 Kako nog 2, HO co kawmpaHa anymuHuymMmcka onuja nnu gpyra nospLunHa 03
CO HM30K dhakTop Ha eMucKja, NocTaBeHa Nog NOKpPUBOT )
4 | TIoKpMB NOKPUEH CO LUTULMN N N3ONALMCKN CrOj 0.3

3abenelka: BpegHocTute BO oBaa Tabena cogpkaTt TOMSIMHCKN OTMNOP Ha BEHTUNMpPaH
NPOCTOP W TOMNSIMHCKM OTNOP Ha (Koca) NOKpMBHA KOHCTPYKUMja. 3Ha4un, TMe He ro cogpxaT
HaABOPELUHMOT NOBPLUMHCKK OTNop, Rse.

MakcunmanHo go3soneHa TonfnnHCKa nponycTrinBoCT, Umax

IpagerkHa KOHCTPYKUMmja

U max

W/(m?-K)

3rpaau rpeanmu
Ha BHaTpeLlHa

Temnepartypa
0i >18°C

1 HagBopeluHW SUOO0BU U SUO0BWU KOH HerpeaHu npoctopu 0.35

2 HapBopeluHn sugoBn 1 smaoBu KOH HerpeaHun npoctopu (Manm npocTopu co 0.6
SvAHa NoBpLIMHA KojawTo He HagMuHyBa 10% oA HeTpaHcnapeHTHUOT Aen) '
HapBopeLlwHn SMgoBM WITO rpaHMyaT Co rpeaHn NpoCcTOpU CO PasfnnyHm

3 [pejHn cnctemMu, pasnmnuyHmn KOPUCHULM UK pasfinyHN CONCTBEHULN Ha 0.9
HecTaHOeHu 3rpaaun

4 HagBsopeluHn suaoBu KOH AunaTtaumcka dyra co cocegHa 3rpaga (nocroeyka 05
Unu npeaBsuaeHa 3a rpagba) )

5 HapgeopeluHn sugosm BKOMaHW BO 3eMja 2 0.5

6 BHaTpelHy nperpagHy suaoBu nomery rpeaH u nomarky rpeaH npocTop 0.7
(ckanuwTa, XogHMUUN) )

7 |BHaTpeluHu nperpagHu suaosu nomery ctaHoBu 1.6

8 MerykaTHW KOHCTPYKLUUN NOA HEerpeaH TaBaHCKM NPOCTOP (BEHTUMMPAH Unn 0.95
Hens3onmpax) '

9 MefykaTHa KOHCTpYyKUMja Hag HerpeaHn NpocTopu BO 3rpaga (Moapym, 0.35
rapaxa) '

10 |MerykaTHM KOHCTPYKUMM Hag OTBOPEH MPOCTOp (nacax, epkep) 0.3

11 |MerykaTHM KOHCTPYKUMWN NOMery cTaHOeHn 1 SeNOBHU NPOCTOPU 0.9

12 |MefykaTHM KOHCTPYKUMM MOMEry rpeaHun npoctopu 14
PamHu nnu 3akoceHun NOKPpMBU Hap rpeaHn npocTtopu 2

13  NOBpPLUMHCKA Maca Ha KoHcTpykumjaTta < 150 kg/m 0,20
- NOBPLUMHCKA Maca Ha KOHCTpyKumjaTa > 150 kg/m 0,25

14 Noposu Ha TepeH (3emja) 2) (He BaX1 3a UHAYCTPUCKM 3rpaaw) 0.4

15 MopoBu Ha TepeH 1 MerykaTHU KOHCTPYKLMW Haj HerpeaHn NnpocTopu BO 035

3rpaga (nogpym, rapaxa), Bo Criydam Ha naHesnnHo NOAHO rpeewse 2)




MpecmeTknTe ce paboTeHn cropea criegHMBe CTaHgapau:

MKC EN ISO 6946 NpagexHn KOMNOHEHTU U rpafeXHn enemMeHT - TOMMMHCKM oThnop
N KoeULMNEHT Ha NpeHecyBak-e Ha TonnmHaTa - MeTtoa 3a
npecmeTka

MKC EN ISO 7345 TonnuHcka nsonauuja - Pusnykm roneMmHn n gednHiLmmn

MKC EN ISO 9251 TonnuHcka nsonauuja - YCnoBu 3a npeHecyBah-e Ha TOMMMHa 1 CBOjCTBa
Ha maTepujanute - Pe4Huk

MKC EN ISO 9288 TonnuHcka nsonaumja - lNpeHecyBawe Ha TONSIMHA CO 3pademse -
Dr3NYKN ronemMmnHN N gepmHULMmn

MKC EN ISO 9346 XurpoTepmarHu KapakTEPUCTUKN Ha 3rpagn 1 rpagexHu matepujanm -
®PuU3nYKM ronemMrHun 3a npeHecyBamwe Ha Maca - PeqHuk

MKC EN I1SO 10077-1 TonnuHckm nepdopMaHcy Ha Npo30pLM, BpaTh U Kanaum -
lMpecmeTka Ha KOe(ULMEHTOT Ha NpeHecyBare Ha TonnuHaTa -
Jen 1: OnwTo

MKC EN ISO 10077-2 TonnuHckn nepcopMaHcy Ha Npo3opLm, Bpatu 1 kanauu - NpecmeTka Ha
KoedULMEHTOT Ha NpeHecyBake Ha TonnuHata - en 2: Hymepuykn
MeTOA 3a paMKu

MKC EN ISO 10211 TonnuHckn MOCTOBW BO rpagexHa KOHCTpyKumja - TonmnmMHCKn
NPOTOLM M NMOBPLUMHCKM TeMnepaTtypu - [leTanHu npecMmeTku

MKC EN ISO 10456 NpagexHu matepujany n npomseoan - XurpoTepmMnYKn CBOjCTBA -
TabenapHu NPOeKTHW BpegHOCTM 1 Npoueaypv 3a ogpeayBare Ha
JeknapvpaHuTe U NPOEKTHUTE TONSIMHCKU BPeaHOCTH

MKC EN ISO 12524 MpagexHu matepujanu n npomssoaun - XmrpoTepMnyKku cBojcTaea -
TabenapHu NPOEKTHM BPpeaHOCTH

MKC EN 13363-1+A1 Ypeaum 3a conapHa 3awTtuTa BO KOMOMHaumja CO 3acTakiyBawe -
MpecmeTka Ha koedULMEHT Ha conapHa 1 CBETIIOCHa TpaHcMucHja - Oden

1: YnpocteH meTtoa

MKC EN 13363-2/Kop Ypeaum 3a conapHa 3awTmuta BO KomMbuHaumja CO 3acTakiyBahe -
MpecmeTka Ha BKyNHa TpaHCMKCWja Ha COnapHa eHepruja n sTaHcmucuja

Ha ceeTnuHa - [len 2: [letaneH meToA 3a npecMeTka

MKC EN ISO 13370 TonnuHckn nepdopmaHcu Ha 3rpaguTe - [peHecyBare Ha TonnuMHaTa npeky

Tno - Metoau 3a npecmeTka

MKC EN ISO 13788 XurpoTepmMarHu KapakTepUCTUKN Ha FPageXXH KOMNOHEHTU U rpadexHn
enemeHTu - BHaTpelLHa noBpLUNHCKa TeMnepaTtypa 3a u3berHyBame Ha
KPUTUYHA NOBPLUMHCKA KOHAEH3aumja 1 KOHOeH3auuja BO CrioeBuTe —
MeToaun 3a npecmeTka

MKC EN ISO 13789 TonnuHckun nepdopmaHcu Ha 3rpagute - KoeduumeHTrn Ha npeHecyBahe
Ha TOMMMHa co TpaHcMUcKja U BeHTMNaumja - Metoa 3a npecmeTka

MKC EN 13790 TonnuHckn nepdopmaHcu Ha 3rpaguTe - NpecmeTka Ha noTpebHa eHepruja 3a
rpeekwe Ha NpocTop

MKC EN 13947 TonnuHckn nepdopmMaHcy Ha BUCeYkn pacaam - [NpecmeTtka Ha koeuumMeHToT
Ha npeHecyBare Ha TonnuHaTa

MKC EN ISO 14683 TonnuHCK1n MOCTOBM BO rpagekHa KoHCTpyKumja - KoeduumneHT Ha
NMHeapHO NpeHecyBake Ha ToMnMHaTa - YNpoCcTeHN MeToam 1
BOOOMYaeHM BpeOHOCTH
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FeomMeTpPUCKM KapaKTepPUCTUKU Ha N36PaHUOT 00jeKT

Cnuika - [lecbuHupatrse Ha rpaHUYHM KOHCTPYKLUM Ha 3rpagaTta — CUCTEM Ha MepKM

HapBopeluHn aumeHsum BHaTpelUuHn anmeH3uu BpyTo BHaTpELLUHU ANMEH3UN

3abenewku: TonnuHckume ommnopu da ce npecmemaam co 2 deyumasiHuU Mmecma
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NOTPEBHU TOMNMUHCKU KBAITUTETU
3A U3BOP HA 3ACTAKITYBAHWETO
(CoHueBa 1 TONNMHCKa 3aTuTa)

dacagHnTe NOBpPLUMHM Ha O6jeKTOT BO rofieM fen ce 3aTBOPeH CO CTaKreHu
NOBPLUNHN BO ofpeaeHn KonuumHu. Co NpoekToT e u3BpleH nsbop Ha npensBuaeHuTe
CTaKIeHn NOBPLUMHU CO BUCOK TOMSIMHCKU 3alUTUTEH KBanuTeT OQHOCHO Ce NPUMEHETU
3acTakriyBake CO MOBEKECIIOjHU U3onmnpadvku ctakna. VIHBecTUTOpPOT ce 3afofpKyBa Aa
bGapa 3acTtaknyBawata M HUBHMOT TOMSIMHCKM KBanuTeT O6BpP3HO Aa ce nNoTBpAU CO
aTecT oA peHOMMUpaH npousBeAyBay, KOM OCBEH TOMMMHCKUTE 3alUTUTHU KBanuteTu
Tpeba ga noceayBaaT M KBanuTETUM LUTO 3HAYUTENHO Ke ro crnpevart n Hamanat npoaopoT
Ha COHYEBMTE 3pauy BO MPOCTOPUUTE U3MNOXKEHN HA OUPEKTHO COHYEBO 3paderse n Tpeba
Aa obesbenyBaaT 3agoBoOryBayka 3awwTuTa Of MperpejyBake Ha BHaTpellHocTa Ha
06jekToT BO NneTo.

MoTpebHuTe TOMMMHCKM KapaKTEPUCTMKM Ha n3bpaHuTe 3acTtaknyBawa Tpeba aa
Cce BO COrJlacHOCT CO BaXke4dkute eBponckn ctaHgapam: EN 410 n ISO 9050.

3a HagBopelwHuTe cTakneHu nperpagn opueHtupann JYFTOUCTOK; JVYT;
JYITO3AINAO mepogaBHa e MakcumarnHaTa MOBpPLUMHCKA TemrepaTypa Ha CTakneHuTe
noBpLUMHN co 0be3benyBare Ha BMCOKa 3awwTuta (pednektnpadkm donuun, npemasm....)
Ha TPaHCMApPEHTHUTE CTaKMEeHM MOBPLUMHN KOU CE W3NOXEHW Ha AUPEKTHO COHYEBO
3payemse.

3abeneLuku:

MakcumarHo 0o3BONeH KoeULMEeHT Ha NpeHecyBake Ha TOMMNHA 3a paMkun of
ApBO, Npodunn o4 nracTuka unm 3a kombuHaumja Ha maTepujanu Ha 6asa Ha
OpPBO UMK NnacTuka e

Ufr < 1,6 W/(m2+K)

MakcnmanHo Jo3BoneH KOGCbVILI,I/IeHT Ha npeHecyBaHk€ Ha TOornJjinHa 3a meTarnHu
paMKu CO nNpeknHn Ha TOnNNMMHCKN MOCTOBU €

Ufr < 1,8 W/(m2+K)

MakcumarnHo Jo3BOSeH KoeULUMEHT Ha NpeHecyBake Ha TOMMNHA Ha KyTuja 3a
Ha[BOPELUHW PONETHU UK APYr efleMeHT 3a 3aceHYyBahe e

Ufr < 0,6 W/(m2+K)

MakcumarnHo Jo3BOSIeH KOeULMEHT Ha NPeHecyBake Ha TOMSIMHA Ha CTakIo-
nakeToT e

Ug < 1,8 W/(m2+K)

Co oBoj Enabopat npeanoxeHo e U-BpedHOCTa Ha 3acTakiyBaweTo Ada e
Umax=1,4W/m?K cnopen 6apamata on Tabena 1 u Takeu Tpeba Aa ce BMeTHaT BO
MpoeKkToT, 1 Npu HabaBkaTa MHBECTUTOPOT TakBM Aa Brpagu.
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BpegHocT Ha KoeUUMEHTOT Ha CTaKIoNakeT, Ug 3a [ABOCIOjHO U TPOCHOjHO 3acTaknyBawe, CO
MCnorHa co pasHu racoBu U pasHu (pakTopu Ha emucuja
Twun Ha racot N\efy CTaK/laTa
3acTaknyBarbe (KoHUeHTpaumja Ha racoT = 90%)
d)aKTOp Ha ANMEH3NN
™n CTakno emucuja € BO34yX | aproH | KpuntoH | SF6
4-6-4 3.3 3.0 28 | 3.0
. - 4-9-4 3 2.8 26| 3.1
ODMHRM CTaKa DE3 0.89 4-12-4 29| 27 26| 3.1
npemas

4-15-4 2.7 2.6 26| 3.1
4-20-4 2.7 2.6 26| 3.1
4-6-4 2.9 2.6 22| 2.6
4-9-4 2.6 2.3 2| 2.7
cTakna co npemas <0,4 4-12-4 24| 21 2| 2.7

(3} o4, efHaTa cTpaHa
$ 4-15-4 2.2 2 2| 2.7

©

g 4-20-4 2.2 2 2| 2.7
§ 4-6-4 2.7 2.3 19| 2.0
‘,E 4-9-4 2.3 2 16| 24
& CTakna co npemas <0,2 4-12-4 19| 17 15| 2.4

0 04, eaHaTa CTpaHa
g 4-15-4 1.8 1.6 16| 2.5
oy 4-20-4 1.8 1.7 16 | 2.5
§ 4-6-4 2.6 2.2 1.7 | 21
n::t 4-9-4 2.1 1.7 13| 2.2
cTaKna co npemas <0,1 4-12-4 18| 15 13 2.3

o4, egHaTa CcTpaHa
4-15-4 1.6 14 13| 2.3
4-20-4 1.6 1.4 13 23
4-6-4 2.5 2.1 15| 2.0
4-9-4 2 1.6 13| 2.1
CTaKna co npemas 0.05 4-12-4 17| 13 11 2.2

04, eAHaTa CTpaHa
4-15-4 1.5 1.2 1.1 2.2
4-20-4 1.5 1.2 1.2 | 2.2
. . 4-6-4-6-4 2.3 2.1 1.8 | 2.0
ODMHRM CTaKa BE3 0.89 4-9-4-9-4 2| 19 17| 2

npemas

" 4-12-4-12-4 1.9 1.8 1.6 2
$ 4-6-4-6-4 2.0 1.7 14| 1.6
E c;:*:‘:ei‘; :f;:i‘j <04 4-9-4-9-4 17| 15 12| 16
§ 4-12-4-12-4 1.5 1.3 1.1 1.6
f'_B 4-6-4-6-4 1.8 15 1.1 1.3
4 cTakna co npemas <0,2 4-9-4-9-4 14| 1.2 09| 13

oM oA ABeTe CTPaHU
o 4-12-4-12-4 1.2 1 08| 1.4

I

‘> 4-6-4-6-4 1.7 1.3 1.0 1.2

CTaK/la CO npemas
5 P <01 4-9-4-9-4 1.3 1 08| 1.2

o o4 OBETE CTPaHU
E' 4-12-4-12-4 1.1 0.9 06| 1.2
4-6-4-6-4 1.6 1.3 09| 1.1
cTannia co npemas 0.05 4-9-4-9-4 12| 09 07| 11

Oo/f, ABeTe CTPaHu
4-12-4-12-4 1 0.8 05| 1.1
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Koed)I/ILI,I/IeHTI/I Ha npeHecyBaHk€ Ha TOMJIMHaTa 3a BepTUKarH npo3opuun, U,, BO 3aBUCHOCT of BpeaHocTa Us Ha Npo30pCcKUTe paMKkn 1 o BpeaHocTa Ug Ha

3acTaklyBaHheTo
Twun Ha BpenHoct
3acTaknyearbe Ug KoeduLpeHTH Ha NpeHecyBakbe Ha TOMAMHATA Ha NPO30pcku pamku Uf W/(m?eK)
W/(m*K) 0.8 1.2 1.4 1.6 1.8 2 2.2 2.6 3 3.4 3.8

MOHOAUTHO 57 4.2 4.3 4.3 4.4 4.5 4.5 4.6 4.6 4.8 4.9 5 51 6.1
3.3 2.7 2.8 2.8 2.9 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 4.5
3.2 2.6 2.7 2.7 2.8 2.9 2.9 3 3.1 3.2 3.3 3.5 3.6 4.4

3.1 2.6 2.6 2.7 2.7 2.8 2.9 2.9 3 3.1 3.3 3.4 3.5 4.3

3 2.5 2.5 2.6 2.7 2.7 2.8 2.8 3 3.1 3.2 3.3 3.4 4.2

2.9 2.4 25 2.5 2.6 2.7 2.7 2.8 2.9 3 3.1 3.2 3.4 4.2

2.8 2.3 2.4 25 25 2.6 2.6 2.7 2.8 2.9 3.1 3.2 3.3 4.1

2.7 2.3 2.3 2.4 25 25 2.6 2.6 2.7 2.9 3 3.1 3.2 4

2.6 2.2 2.3 2.3 2.4 2.4 25 2.6 2.7 2.8 2.9 3 3.2 4

2 2.5 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.7 2.8 3 3.1 3.9
g‘ 2.4 2.1 2.1 2.2 2.2 2.3 2.4 2.4 25 2.6 2.8 2.9 3 3.8
o 2.3 2 2.1 2.1 2.2 2.2 2.3 2.4 2.5 2.6 2.7 2.8 3 3.8
2 2.2 1.9 2 2 2.1 2.2 2.2 2.3 2.4 2.5 2.6 2.8 2.9 3.7
s 2.1 1.9 1.9 2 2 2.1 2.2 2.2 2.3 2.5 2.6 2.7 2.8 3.6
s 2 1.8 1.9 2 2 2.1 2.1 2.2 2.3 2.5 2.6 2.7 2.8 3.6
Q 1.9 1.8 1.8 1.9 1.9 2 2.1 2.1 2.3 2.4 2.5 2.5 2.7 3.6
5 1.8 1.7 1.8 1.8 1.9 1.9 2 2.1 2.2 2.3 2.4 2.6 2.7 3.5
S 1.7 1.6 1.7 1.7 1.8 1.9 1.9 2 2.1 2.2 2.4 2.5 2.6 3.4
Q 1.6 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.1 2.2 2.3 2.4 2.5 3.3
g 1.5 1.5 1.5 1.6 1.7 1.7 1.8 1.8 2 2.1 2.2 2.3 2.5 3.3
1.4 1.4 1.5 1.5 1.6 1.7 1.7 1.8 1.9 2 2.2 2.3 2.4 3.2

1.3 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.8 2 2.1 2.2 2.3 3.1

1.2 1.3 1.3 1.4 1.5 1.5 1.6 1.6 1.8 1.9 2 2.1 2.3 3.1

1.1 1.2 1.3 1.3 1.4 1.4 1.5 1.6 1.7 1.8 1.9 2.1 2.2 3

1 1.1 1.2 1.3 1.3 1.4 1.4 1.5 1.6 1.8 1.9 2 2.1 2.9

0.9 1.1 1.1 1.2 1.2 1.3 1.4 1.4 1.6 1.7 1.8 1.9 2 2.9

0.8 1 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.9 2 2.8

0.7 0.9 1 1 1.1 1.2 1.2 1.3 1.4 1.5 1.7 1.8 1.9 2.7

0.6 0.9 0.9 1 1 1.1 1.2 1.2 1.4 1.5 1.6 1.7 1.8 2.7

0.5 0.8 0.8 0.9 1 1 1.1 1.2 1.3 1.4 15 1.6 1.8 2.6
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NOAOATOLMN 3A NOTPEBHU TOMJIMHCKU
KBAJIUTETU HA SACTAKITYBAHETO

CoHYeBa M TONMIMHCKA 3alITUTa - BEPTUKANHO 3acTaknyBawe (90°)

TOoNAVMHCKN U30NAaLMCKU KapaKTEePUCTUKU:

Umax — BpegHOCT Ha 3aCTaKiyBaheTo

ontumanHa: 1,4 W/m?K

(cnopep EN 673; dT =15 K)

mMuHumManHa 2,0 W/m2K

(cnopeg EN 673; dT = 15 K)

CBeTNOoCHMU - PU3NYKN KapaKTEPUCTUKMU:

[MpemuH Ha cBeTnNuHa 1y = 59% (cnopep EN 410)
OvpekTeH npeHoc Ha eHeprmja te = 37% (cnopen EN 410)
OpbuBane Ha cBeTnNMHaTa py =11% (cnopen EN 410)
OpbuBane Ha coHYeBa eHepruja  pe = 15% (cnopeg EN 410)
dakTop Ha ocoHyyBawe (g =44% (cnopeg EN 410)
Ancopnuuja Ha eHeprja 44% (cnopeq EN 410)
Uq - BpeaHocT (BKyneH npemuH Ha eHeprija) 1.1 Wim2K (cnopepn EN 673)
(

Uy - TpaHcmucuja Ty = 14%

cnopeq 1SO 9050)
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1. NOKALMNJA

MpeameT Ha aHanu3a BO OBOj AOKYMeEHT € 06jekT - CobnekyBanHu 3a dyndanepu
Ha agpeca 6yn. ,ACHOM 66° Ckonje. NapuenaTa Ha koja ce npeasuayea usrpagbara Ha
00jeKTOT e cornmacHo npeasugeHuTe ycrnoBu 3a rpagba msgageHn of onwTuHaTa.
KaTHocTa Ha 06jeKToT e co npuaeMje co BKyrHa rpeaHa nospLuMHa of 251,2 M2,

INNokaumjata Ha OBjEKTOT € BO LEHTpanHoOTO rpagcko nogpadje, Kako CamoCTOEH
006jekT co 4 cnobogHu chacagm, N3NoXeH Ha BOOBUYaeHUTe BETPOBU KapaKkTEPUCTUYHU 3a
rpagot Ckonje.

2. KOHCTPYKLUWUJA

O6jektoT ce kapaktepmsanpa co 4 cnobogHM acagn Kage  CorfnacHo
npeanoxeHata apxuTekTypa M u3onauvja 3a_HagBoOpeLHWTe SUOOBWU MNpeaBuaysa:
3aBpLUHa 06bpaboTka Ha SMAOT CO rneT Maca n NPOJOIPKEH ManTep (2 CM) NN KepamndKm
nnoykn Ha nenak (0,8 cm), sua og kepamumykmn 6nok (20 cm), Tepmounsonaunja — bacageH
ctmponop (10 cm), ocHOBEH mManTep, Mpexa 3a apmupare U 3aBpluiHa obpaboTka Ha
sSnaoT co nnactuduumnpan abpun (2 cMm) - o3Haka Hs1.

3a NpeanoXeHNoT COCTaB Ha HaABOPELUEH Sup Cropes HanpaBeHUTe NPecMeTKU
YCBOEH € Koe(ULMEHT Ha NpeHoc Ha TonnuHa H13 nctuot U=0.31 W/m?K.

3a nogHaTa KOHCTPYKUMja Haa TepeH (3eMjeHOo Tno) ce npeaBuayBa COCTaB:
KepaMmunyku nnovkm Ha nenak (1 cm), uemeHTHa kowynuua (3 cm), MNE donuja,
TepMmounsonaumja - TBpAo npecysaH ctuponop (5 cm), apmmpaHo-6etoHcka nnoya (10 cm),
xngpousonauuja, mpwas 6eToH (10 cm), TamMnoH - wrbyHak (20 cm) n HabueHa 3emja (30
cMm) — o3Haka no0.

3a NpeanoXeHMoT CoCTaB Ha MofHa KOHCTPYyKUMja Ha Tro, cnoped HanpaBeHuTe
NnpecMeTKn YCBOEH e KoeUUMEHT Ha NPeHOC Ha TonnnHa Hu3 uctmnot U=0.27 W/m?K.

KOHCTPYKTUBEH CUCTEM Ha KPOBHUOT MPOCTOP Ce COCTOM Of;: MMC KAapTOH Mio4yn
Ha nopkoHcTpykuuja (1,2 cm), Tepmomsonaumja — TBpAO npecysaH ctuporop (10 cm) u
MBL, donunja. KpoBHaTa KOHCTpYyKUMWja Ce KapakTepusupa cO ogpe[eHa BUCUHA Koja
[03BOJSlyBa MOCTOEHE Ha BO3AyLUEeH MPOCTOp, Haf Koja ce noctaByBa CeHABUY TEPMO
nnm (10 cm). OBaa KOHCTpPyKUMja nma o3Haka K1.

3a npeanoXeHNoT COCTaB Ha KpOBHaTa KOHCTPYKUMja NO HanpaBeHUTE NpecMeTKu
YCBOEH e Koe(UUMEHT Ha NpeHoc Ha TonnuHa H13 nctnot U=0.18 W/m?K.
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3a camunoT 06jekT ce npeasuayBa BrpagyBake Ha NPO30pu CO ApBEHU NMpodun CO
nogobpeH TepMonpekuH, 4+16+4 N HUCKOEMUCMOHO TepMOMaH CTaknO CO aproHcka
MCMOMHA, CO KoeULIMEHT Ha MPEHOC Ha TonmnHa U=1,4 W/m?K.

3a npecmeTkuTe npu n3pabotka Ha EnabopaToT 3a rpagexHa dmsnka KOpUcTeHu
ce cnegHute ctangapan MKC EN ISO 6946, MKC EN ISO 7345, MKC EN ISO 9229,
MKC EN ISO 1077-1, MKC EN ISO 10211, MKC EN ISO 13370, MKC EN ISO 13789,
MKC EN ISO 13790, MKC EN ISO 14683 n MKC EN ISO 13947.

N3paboTtun
HejaH ViBkoBCkM annn.MaLl.mHX
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MPECMETKN HA KOE®ULIMEHT HA TOMJIMHCKMN 3ATYBU HU3
OBBUBKATA HA TPAQEXHWOT OBJEKT (HT)

MpaBunHukoT 3a eHeBI'eTCKVI KapaKTepuCTUK Ha 3rpaauTe,
Cnyxb6eH BecHuk Ha Penybnuka MakepoHuja 6p.49/13
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MpecmeTKka Ha chakTop Ha dbopma Ha 3rpagarta

fo- L)

e
A -00BVBKa Ha 3rpajaTta (BKynHa HagBopellHa NoBpLUMHa Ha 3rpaga: SuaoBu, MOKPUBKU, MEFYKaTHU KOHCTPYKLIUK,

MoA 1 Haf rpeaH NpocTop, epKepu, NPo3opLIK1, BpaTu)

HapgBopelueH sug 1 X = 24.8/6|m* Hs1
Bnes3Ha BpaTta X = Ofm* BBp
npo3opu n Bpatu X = 9.09|m* HN

| NCTOYHA ®ACALA | 33.966|m” | n I
HapgsopeweH sug 1 X = 64.584|m* Hs1
BriesHa Bpara X = 0]m? BBp
npo3opw v BpaTtu X = 16.2|m* HM
|CEBEPHA ®ACADA | 80.784|m? L'
HapgBopelueH sug 1 X = 26.7/66|m* Hs1
Bnes3Ha BpaTta = Ofm* BBp
npo3opu n Bpatu X = 1.2|m* HN
|3AI‘IA}1HA OACAOA | 33.966|m” | 3 I
HapgBopelueH sug 1 X = 57.084|m* Hs1
Bries3Ha BpaTa X = 4.2|m* BBp
npo3opu 1 Bpatu X = 19.5]m* HN
|JY)KHA GOACAOA | 80.784|m? | J I

PaMHu nnun 3akoceHn NOKpMBKU Hag rpeaHn NpocTopu

(k1) noBpLUMHCKA Maca Ha KoHcTpykumjaTa < 150 kg/mZ = | 289.6 |m2 K1
MoaoBM Ha TepeH (3emja) Tvn A =] o [ no
A= 519.1|m?

BKyMHa nogHa noBpLunHa Al

3rpagarta) [m2]
noBpLlUHa BUCUHA BOJIyMEH

npusemje I 251.2')( I 3.06| = I 768.672' m*

9
V= [ 7es672] m* | o]m’

A 519.1
Ve T 768.672

I f, - dhakTop Ha chopma Ha 3rpapaTa

|An -BHaTpeLUHa HeTO NoA4HAa NOBPLUMHA HA rPeeH NPOCTOop crnopen NPOeKT
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2 3 4 5 6 7 10 11 12
An -BHaTpeLIHa HEeTO NOAHA NOBPLUMHA HA FPEEH NPOCTOP Cropes NPOEeKT
npoc. 1 npoc. 2 npoc. 3 npoc. 4 npoc. 5 npoc. 6 npoc. 7 npoc. 8 npoc. 9 npoc. 10 |BKynHo
m’ m’ m’ m’ m’ m’ m’ m’ m’ m’ m’
npusemje 251.2 251.2
251.2
PamHu unun 3akoceHun NOKpMUBU HaA rpeaHn npocTtopu
(k1) noBpIMHCKa maca Ha KOHCTpyKuujaTa < 150 kg/m2
npoc. 1 npoc. 2 npoc. 3 npoc. 4 npoc. 5 npoc. 6 npoc. 7 npoc. 8 npoc. 9 npoc. 10 |BKynHo
m’ m’ m’ m’ m’ m’ m’ m’ m’ m’ m’
npusemje 289.6 289.6
289.6
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CTaK/ieHa NOBpPLUMHA

UCTOYHA ®ACALA 7]
npusemje | wupuHa | BMCMHa | napyuiba BKynHo |/
npusemje 4 0.9 2 7.2 7
npusemje 0.9 2.1 1 1.89 n
npusemje 9.09 U

CTaK/1IeHa NOBPLUMHA

CEBEPHA ®ACAOA C
npusemje | wupuHa | BUMCMHaA | napyumba BKynHo |(C
npusemje 3.9 0.9 3 10.53 |C
npusemje 0.9 2.1 1 1.89 C
npusemje 4.2 0.9 1 3.78 C
npusemje 16.2 |C

CTaK/1IeHa NOBPLUMHA

3AMAOHA ®ACAOA 3
npusemje | wupuHa | BUMCMHaA | Nnapuyumba BKynHo |3
npusemje 4 0.9 2 7.2 3
npusemje 7.2 3

CTaK/1IeHa NOBPLUMHA

JYXKHA ®ACAOA J
npusemje | wupuHa | BMCMHaA | Nnapyumba BKynHo |J
npusemje 3.9 25 2 195 |J
npusemje 195 |J
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npusemje

npusemje

npusemje

npusemje

3 5 7 8 9 10 11 12 13 14 15 16
nopHa rpejHa npooaHa rpeaH opjeHTaumja Ha ¢pacapa cnpat. Bucung BKYMHA MOBPLUMHA HA ®ACALA
noBpLUNHA epKep Tepaca BOJIYyMEH Hs1 Hsl
m’ m’ m* C 3 h Z C 3 J
251.2 0 0 768.672|npusemje 11.1| 26.4| 11.1| 26.4 3.06 33.966| 80.784| 33.97( 80.784
BKkynHo
BKYMHA 3ACTAK/IEHA NOBPLUUHA
HN
4] C 3 J
npusemje 9.09 16.2 7.2 19.5
BKynHO
BKYMNMHA MOBPLUUHA HA BJIE3HU BPATU
BBp
4 C 3 J
npusemje 0 0 0 4.2
BKynHo
BKYNHA SUAHA NOBPLUUHA
Hsl
n C 3 J
npusemje 24.876| 64.584| 26.77| 57.084
BKynHo
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Hsl

Hsl
Hsl
Hsl
Bsl
Bsl
Bsl
Bsl
Bsl
Bsl
Bsl
Bsl
Bsl

Bsl

Bsl
Bsl
Bsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl
Hsl

NMPECMETKA HA KOE®PULIMEHT HA MUHYBAHE HA TOIMJIMHA
MNpecmeTkaTa Ha KoebMLUMEHTUTE HA NpeHecyBakbe Ha TonnHa (U — BpeaHOCTH) ce BpLIM BO cornacHocT co ctaHgapante MKC EN ISO 6946 n MKC EN 1SO

SnaoBu
U=— i_nld W /m?K]
4 Z > L BT
hc1 g A hcz
U- BpeHOCT Ha HafIBOPeLIHW SUAOBU U SUIOBM KOH di Ai H P ¢ Ri Ui Rsit Rse U Ysor
HerpeaHu NpocTopu m) | (WimK) (kg/m’) | JkgK | (MKW) [ (Wm’K) | (m’KW) | (m*K/W) (Mm’K/W)
ONUC HA Cl0Ee8 HA KOHCMPYKUUJd
i |BHaTpelueH noBplmHcku otrnop Ry 0.130
1 |mnet 0.005| 0.850 0.006 0.006
2 |npogomxkeH mantep 0.015[ 0.870 0.017 0.017
3 [kepamunykm 6nok 0.200[ 0.640 0.313 0.313
4 |cbacageH ctmponop 0.100| 0.038 2.632 2.632
5 |ocHoBeH manTep 0.010{ 0.870 0.011 0.011
6 |mpeaxa 3a apmupare 0.005| 0.570 0.009 0.009
7 |nnactndpmumpan ABPUI 0.020{ 0.540 0.037 0.037
e |HapBopelweH noepmHcku otrop Ry, 0.040
-BKynHo: 0.000 3.025 0.331 3.195 0.313 | < 0.35
U- BpegHOCT Ha HaABOPELIHW SUAOBU U SULOBU KOH d Ai H P c Ri Ui Rsi# Ree u Ugoz
S ——— (m)_| (W/mK) (kg/m’) | JkgK | (MK/MW) | (WIm’K) | (m*KW) | (m°KW) | |[(m°K/w)
ONUC HA CNI0e8 HA KOHCMPYKYUja
i |BHaTpelueH noBpLlumHcku otrnop Ry 0.130
1 [KepamMW4Ku NIoYKn 0.008]| 0.870 0.009 0.009
2 |nenak 3a nmnoYvku 0.005| 0.760 0.007 0.007
3 |xmpgpomsonauuja 0.001] 0.300 0.003 0.003
4 |UeMeHTeH ManTtep 0.020{ 1.400 0.014 0.014
5 |kepamunykm 610K 0.200] 0.640 0.313 0.313
6 |dacageH ctnponop 0.100] 0.038 2.632 2.632
7 |ocHoBeH mantep 0.010{ 0.870 0.011 0.011
8 [mpeaxa 3a apmupare 0.005[ 0.570 0.009 0.009
9 [nnactudpmumpan ABPUI 0.020] 0.540 0.037 0.037
e |HagBopeleH noBpnHCckM oTnop R, 0.040
BkynHo: 3.035 0.330 3.205 0.312 | < 0.35
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0
0
0
0
0
0
0
0
0
0
10
10

10
10
0

noaosu

1 .
U= w/m?°Kk]
—+> 31+
h01 i=1 /Ii hcz
U= n A W /m? K]
0,457 i +(W+ AR, +R; +R,))
d; A n p c R¢ U R U Udoz
U- BpeAHOCT 3a nofHa nnoyva Ha Tno = - > > > >
(m) | (W/mK) (kg/m°)| JkgK | (MK/W) | (W/m'K) [ (m"K/W) | (m"K/W) (m°K/W)
ONUC HA Cl0e8 HA KOHCMPYKUUJd
i |BHaTpelueH noBplmHCckn oTnop Rg; 0.170
1 |KepamMunyky NIoYKu 0.008| 0.870 0.009 0.009
2 |nenak 3a nno4ku 0.005( 0.760 0.007 0.007
3 |uemeHTHa kowynuua 0.030( 1.500 0.020 0.020
4 |MNE donuvja 0.001] 0.190 0.005 0.005
5 |TBpAO NpecyBaH cTuponop 0.050| 0.038 1.316 1.316
6 |apmupaHo 6eToHCcKa nnoya 0.100] 2.040 0.049 0.049
7 |xvpgpomsonaumja 0.002| 0.300 0.007 0.007
8 |mpLiaB 6eToH 0.100| 2.040 0.049 0.049
9 |TamMnoH (WrbyHak) 0.200| 1.500 0.133 0.133
10 |HabueHa 3emja 0.300| 2.100 0.143 0.143
e |HagBopelueH noBpLuMHCKM oTNOp Rge 0.040
EBKynHo: 0.000 1.738 0.575 1.948 0.271 | <| 0.400
MOBpINMHA Ha nonHa wioya A= [ 290 (m?)
nepumerap Ha nox P=| 75.8 (m)
TOILIMHCKA CLIPOBOLIMBOCT HATIO A=| 2 [ (W/mK)
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HIT
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HIT

NOKPUB

1 2
U= _ W /m?°K]
1 <o d 1
—+> T 14—
hc1 i=1 i hcz
d; A M 1% c Ri Ui Rsin Ree U Udoz
U- BpeAHOCT 3a paMHU UMY 3aKOCEHU NOKPUBU Haa
rpeaHu NpocTopu (NOBpLIMHCKA Maca Ha
KOHCcTpyKuujaTa < 150 kg/m2
bl a/m2 ) m) | wWimKk) (ka/m® | Jkgk | (MKW | (WimPK) | (mPkw) | mkewy | |(mPKiw)
ONUC HA ClI0e8 HaA KOHCMPYKUUja
i |BHarpelieH MOBPIIMHCKH OTHOP R 0.100
1 [rmnc kapToH Ha NOAKOHCTPYKUMja 0.012 | 0.700 0.017 0.017
2 |TBpAO npecyBaH CTUpPOMnop 0.100 | 0.038 2.632 2.632
3 |MNBL donuja 0.001 | 0.067 0.015 0.015
4 [HesartonneH npoctop R, 0.050 | 0.500 0.100 0.100
5 |ceHaBu4 TEPMO NUM 0.100 |0.038 2.632 2.632
e [HanBopemren nospumHcku oTrop Ry, 0.040
BkynHo: 5.395 0.185 5.535 0.181 < 0.20
BPABAPUJA
U d; A M 1% c Ri Ui Rsin Ree U Udoz
- BpeOHOCT 3a BrieHa Bpara
_ (m) | (W/mK) (kg/m’) | Jkgk | (MKW) [ (Wm’K) | (m’KW) | (m*K/W) (M*K/W)
BkynHo: 1.700 | < 2.00
U- BpegHOCT 3a HagBopeLHa GankoHCKa BpaTa u di Ai H P c Ri Ui Rsi# Ree V] Ugor
HagBopeLleH Npo3op (m) | (WimK) (kg/m®) | JkgK | (MKW) [ (Wm’K) | (M’KW) | (m*K/W) (MPK/W)
BkynHo: 1.400 < 1.70
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JIOKALINCKU KAPAKTEPUCTUKU HA OBJEKTOT

JNlokauuja (Mme Ha rpagor) Ckonje

HaZBOpellHa NPOeKTHa TemnepaTypa 3a rpeere Oy, [°c] -14
HaZBOpellHa NPOeKTHa TemnepaTypa 3a nagerbe Oy . [°c 35
BHaTpeLlHa NpOeKTHa TemnepaTtypa Oy; [°c 20
BHaTpellHa TemnepaTypa (3agaaeHa BpeHocT, set-back rpeere),0;iermn - °C 12
HaZBOpellHa NpoceyHa TemnepaTtypa Bo rpeeH nepnos Oy n, [°c] 4.994
HaZBoOpellHa NPOeKTHa TemnepaTypa 3a Andysuja Oy . [°c] -5
6poj Ha cTeneH geH rpeerse HDD (t) 2536
6poj Ha aeHoBM BO rpejHa ceaoHa HD 169
6poj Ha YacoBM Ha paboTerbe Ha CUCTEMOT BO TEKOT Ha efeH AeH 16
6poj Ha AeHOBW 3a BNAXKHEHE 60
6poj Ha feHOBM 3a cylueHe 0
TemnepaTypHa pas/iMKa 3a rpeere 15.006
PenatMBHa BNaXKHOCT Ha BHATpeLLeH BO34yX BO 3uma ¢.i [%)] 55
PenaTneHa BNaXKHOCT Ha HaaBoOpeLleH BO3ayX BO 3uma ¢.e [ %] 20
TemneapTypHa TOYKA Ha poca 10.68
napumjaneH NnpMTUCOK Ha BogeHa napea BHaTpeweH p'; [kPa] 2337
napumjaneH NnpMTUCOK Ha BogeHa napea HagsopeweH p', [kPa] 0.401
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NPECMETKA HA TOIJIMHCKU U AN®PYINOHU KAPAKTEPUCTUKU

NAPUNJANTHU NPUTUCOLIKN HA BOOEHA NMAPEA

p'i=d.*p';

p'i=| 1285.35 |lkPal
P'e=d.. * pe

pi=] o036 |kPa]

'YCTUHA HA AN®Y3NOHEH TEK HA BOOEHA NAPEA KOJA BNTEF'YBA BO KOHCTPYKLIMJATA

| qm1=0.67 * (Pi-p'kl) / r' |

'YCTUHA HA AN®Y3NOHEH TEK HA BOOEHA NAPEA KOJA U3NIEYBA Of1 KOHCTPYKLIUMJATA

| gm2 =0.67 * (p'k2 - Pe) / 1" |

npecMeTka Ha KoJindinHata Ha KOHAOeH3aT

| g'm=qgml - gm2 |

NPECMETKA HA MOTPEBHO BPEMKb 3A CYLIEHE HA KOHCTPYKLIMJATA

IAeHOBM 3a cywemre = (1.3 * (q'mz / 1000)) / ((qmsusenje / 1000) * 24)

MWUHUMAIIHA TOMNOTHA OTNOPHOCT 3A CMPEYABAKE HA OPOCYBAISE

[Rmin > (Rsi *(0i - Oe) / (Oi - Os)) - (Rsi - Rse) |




Q <1 - TonnuHckume dobueku 09 COHYEE0 3padyeH-e,

fwith - KOEULMEHT Ha PaKTOPOT Ha BfnjaHWe Ha BpemMeTo

/ (oa Tabnmua 1.10)

F,v - NapumjaneH ¢akTop Ha 3aceHyBawe Nopaav ropHy eNeMeHTn Ha

Fo= / (op Tabnuua 1.13)

lsol.x - COHYEBO 3paver-e Ha nospLuMHaTa k BknyyyBajku ja obnayHocta, W/m?

lsolk = / (on Tabnuua 1.20)

MoaaToum 3a NpecmMeTKa Ha TONIMHCKM A,0O6UBKM 04, COHYEBO 3payetbe

Ap fwith Fw 8s Fc Ff Asol,k I:ov I:sh,ob IsoI,k Isol,k
opuvjeHTaumja MJ/m’ kWh/m’
NCTOYHA ®ACAOA 9.09| 0.41 0.9 0.5 0.5 0.3| 3.12105 0.76 0.76 1745] 627.698
CEBEPHA ®ACAJA 16.2| 0.00 0.9 0.5 0.5 0.3| 7.6545 0.8 0.80 2645] 951.439
3ANAOHA ®ACAOA 7.2] 041 0.9 0.5 0.5 0.3| 2.46456 0.76 0.76 1745] 627.698

JYXKHA GACAZIA 19.5 0.80 0.9 05/ 05 0.3| 4.27928 0.74 0.74 708| 254.676
Ak | 17.5194 Fe ob 3.06

Qs =| 23518 |[kWh/a]




W/m?-K W/m?-K
fo [m'l] Hosu ctaHb6eHn CTaHBeHM arpau npy HoBwu HecTaH6eHn | HectaHbeHu 3rpagu npy
3rpagu 3rpagu noronema pekoHCTpyKumja
H't=0,3+0,15/f, H't=0,39+0,19/f, |H't=0,35+0,24/f, H't=0,46+0,31/f,

<0,20 1.05 1.34 1.55 2.01

0.3 0.8 1.02 1.15 1.99

0.4 0.68 0.87 0.95 1.24

0.5 0.6 0.77 0.83 1.08

'0,60 0.55 0.71 0.75 0.98

0.7 0.51 0.66 0.69 0.9

0.8 0.49 0.63 0.65 0.85

0.9 0.47 0.6 0.62 0.8

>1,00 0.45 0.58 0.59 0.77

MefyspegHocTu 3a dakToporT fy ce obmBaaT co MHTepnonaumja.

HIT(pres)= 0.41 H't= 03+15/f0
fo=]0.68 H'r tan)=]0.522 I

H'rores) / H'r (tab)=| 20.87 %
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EHepreTcku 6apamwa 3a rpeesse

BKYMHO eHepreTcKo 6apatbe 3a rpeerse Qy g, €:
QH,nd = th - I']H,gn Q H,gn (Wh)

Qy ng - €HepreTcko Haparse Ha 3rpajaTa 3a rpeerse

Q;¢ - NPEMMH Ha TOMIMHA 33 MOKPUBAHE Ha CUTE TOMJIMHCKM r'ybuTouM (TpaHCcMUCKja, MHGUATPaLMja)

NH,gn - YTUAN3AUMOHEH KOGd)I/ILI,I/IeHT 3a TONJIMHCKKN LI,O6I/1BKI/1.

Qngn - TONNIMHCKU A06MBKM 0/, COH4YeBO 3payerbe HMU3 Npo3opLnuTe U MHTEPHU TONTMHCKN AOﬁMBKM ocBeT/ieHue,

ypeam n xymaHa meTabonunyka ToNAMHCKa Aucunaumja

th = H(Oset,H - G)e) t (Wh)

H - KoepuumneHT Ha npeHoc Ha TonanHa W/K
H= Htr + I'Ii,ve (W/K)

Htr - KoedULMEHT Ha NpeMnH Ha TonauHa, W/K
Hy = [Z; (A; U)) + (| W) +2,,; 1 (W/K)

A, - nosplunHa Ha o6BMBKaTa Ha 3rpagata m?

U, - KoedMUMEHT Ha NPEMMH Ha TOM/INHA 3a eNeMeHTMTe Ha obBMBKaTa Ha 3rpagata W/m?2K
I, - AOMKMHA Ha IMHEAPHUOT TOMAMHCKM MOCT k, m

)y - IMHEapeH NPeHoC Ha TOMMHA Ha TONAUHCKMOT mocT k, W/m.K

Xj - NPEHOC Ha TON/MHA Ha TOYKACTMOT TOM/IMHCKK MocT j, W/m.K

MpecmeTKa Ha BKYMHa TPAaHCMUCUCKM TOMAMHCKM 3arybu HK13 o6BMBKaTa Ha 06jeKToT
Hy = [Z; A; U; AUqgg ] (W/K)

3oHUpare

MpecMeTKOBHUTE 30HM Ce onpeaenyBaaT cnopes HaYMHOT Ha ynoTpeba Kako ctaHbeHn n HecTaHBeHW aenoswu.
lpaHMUMTEe Nomery NPecMeTKOBHUTE 30HM ce oapeayBaaT cnopes ctaHgapaoT MKC EN 13790.
Ako noseke oz, 80% op, 3rpagaTa (bpyTo KaTHA NOBPLUMHA) ce CHAabayBa 04, UCT CUCTEM 3a rpeetbe, NafeHe U

KAMmaTM3aumja, He e NoTPebHO HaTaMOLWHO 30HUPakbe Ha KOHAULMOHNPAHWUOT NPOCTOP.

MpecmeTka Ha BKynHa TPAHCMUCUCKU TONNIMHCKN 3aryou HU3 ooBMBKaTa Ha 06jeKToT

He = [Z; (A U) + Z( I Wy) +2,,; 1 (W/K)

5 I, W) +2,,; = Zi (Ai Ui) AUgg
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AU+g - daKTOp Ha BAMjaHWje HA TOMJIMHCKMOT MOCT
AUqg = 0.15

I'Iperne,q Ha KOE(*)VILIVIEHTMTE Ha TonJinHonpeHecyBame

U- BpeaHOCT Ha HaBOpPELLHWN SUA0BU U SUA0BU KOH

2
HerpeaHu NpocTopu - Hs1 0313 WimK
U- Bpe4HOCT Ha HagBOpELUHW SUAOBU N SUO0BU KOH 5
HerpeaHu npocTopu - / HBie Wim'K
U- Bpe4HOCT Ha HagBOpELUHW SUAOBK KOH Aunataumcka
dyra co cocefHa 3rpaga (noctoeyka unv npegsuaeHa 3a 0.000 W/m2K
rpagba) -/
;J— BPEAHOCT Ha HagBOpPELUHW SUAOBKU BKOMaHU BO 3emja - 0.000 WIm2K
U- BpegHoOCT Ha BHaTpelwHn nperpagHy sM4oBK nomery
rpeaH u noMariky rpeaH NpocTop (ckanuwTa, XoaHuum) - / 0.000 W/m2K
U- BpegHOCT Ha BHaTpeLwHn nperpagHy SMgoBu nomery
rpeaH 1 noMarnky rpeaH NpocTop (CkanuiiTa, XOgHULMK) - 0.000 W/m3K
/
U- BpeQHOCT Ha MerykaTHU KOHCTPYKUUK MOA, Herpeax
TaBaHCKW NPOCTOP (BEHTURMPaH Uy Hensonupax) - / 0.000 W/m?K
U- Bpe4HOCT Ha MerykaTHU KOHCTPYKLUUWN Haf Herpeaxu 5
npocTopn (nogpym, rapaxa) - / HBiE Wim'K
U- BpegHOCT Ha MefykaTHU KOHCTPYKLUUN Hagd OTBOPEH )
npocTop (nacax, epkep) - / 0.000 W/m*K
U- BpeQHOCT Ha MerykaTHU KOHCTPYKLUKN nomery 5
CcTaHOeHn 1 0enoBHW npocTopy - / 0.000 Wim°K
U- BpeQHOCT Ha MerykaTHM KOHCTPYKLUKN NOMEFy rpeaHu )
npoctopum - -/ 0.000 Wim°K
U- Bpe4HOCT 3a paMHM UM 3aKOCEHN MOKPUBK Hag
rpeaHn NpocTopu (MNOBPLUMHCKA Maca Ha KOHCTpyKLMjaTa 0.000 W/m2K
> 150 kg/m2) - -/
U- BpeQHOCT 3a paMHM UIN 3aKOCEHWN NOKPUBK Hag
rpeaHn NpocTopu (NOBPLUMHCKA Maca Ha KOHCTpyKuuMjaTa 0.000 W/m2K
> 150 kg/m2) -/
U- BpeQHOCT 3a paMHM UIN 3aKOCEHWN MOKPUBK Hag
rpeaHn NpocTopu (NOBPLUMHCKA Maca Ha KOHCTpyKuuMjaTa 0.181 W/m?2K
<150 kg/m2) - K1
U- Bpe4HOCT 3a paMHM U 3aKOCEHN NOKPUBK Ha
rpeaHu NpocTopu (NOBPLUMHCKA Maca Ha KOHCTpyKLMjaTa 0.000 W/m?K
<150 kg/m2) -/
U- BpegHoCT 3a nogHa nnova Ha tno - n0 0.271 W/m?K
U- BpegHOCT 3a nogHa nrno4a Ha Tro - / 0.000 W/m?K
U- BpegHOCT 3a nogHa nrno4a Ha Tro - / 0.000 W/m?K
U- BpeQHOCT 3a BrieHa BpaTa - BBp 1.700 W/m2K
U- BpeQHOCT 3a BHaTpellHa BpaTta - / 0.000 W/m2K
U- BpeQHOCT 3a HagBopeLlHa 6ankoHcka BpaTta u 1.400 WimK
HaJBOPELLEH NPO30p - HI
U- BpeQHOCT 3a TaBaHCKM Npo30p npo3op -/ 0.000 W/m2K
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U- BpEeOHOCT Ha HaaBOpeLWHW SngoBn n smaoBun KOH

— 2
HerpeaHu npocTopy ' Hs 1 U= 0.312 W/m°K
U- BpeagHOCT Ha HagBoOpELLHM SUO0BU U SUOOBU KOH
HerpeaHu npoctopu '/ U= 0.000 W/m2K
U- BpeaHOCT Ha HagBOpELLHM SUOO0BM KOH Aunartauuncka
dyra co coceaHa 3rpaga (noctoeudka unv npeasmaeHa 3a U= 0.000 W/m3K
rpagba)/
U- BpeQHOCT Ha BHATPELUHW nNperpagHn suaosu nomery
rpeaH u noMarky rpeaH npocTop (ckanuwTta, XogHuum) '/ U= 0.000 W/m2K
U- BpegHocT Ha BHaTpeluHu nperpagHu suaosu nomery
rpeaH 1 NnoMarnky rpeaH NpocTop (ckanuwTa, XxogHuum) '/ U= 0.000 W/m?K
MocroeuKka yTBpAEHa cocTojba (npoceyHn BpeAHOCTH) cocTojba no BoBegeHU MepKM 3a |
BKYMHa
BKYMNHA TPAHCMUCUCKU
KoeduumeHT Ha TPAHCMUCUCKMU KoeduumeHT Ha
TONJIMHCKM 3arybu
MospLlumHa npemuH Ha TOM/IMHCKM 3ary6um npemuH Ha M3 OBBUBKATA Ha
Mepku TonavHa H [U] | Hu3 obBMBKaTa Ha | TonauHa H [U] .
. objekToT Hy,
objeKkToT Hy,
m’ W/Km? [W/K] W/Km? [W/K]
HapBopeweH sug 1 - Hs1 173.31 0.31 62.39 0.00 0.00
(k1) noBpLwMHCKa Maca Ha
KoHCTpyKkumjaTa < 150 kg/m2 - 0.18 60.17 0.00 0.00
K1 289.6
lMogoBu Ha TepeH (3emja) TN A -
no 0 0.27 0.00 0.00 0.00
BNne3Ha Bpata - BBp 4.2 1.70 8.21 0.00 0.00
npo3opu 1 Bpat - H 51.99 1.40 83.70 0.00 0.00
BKynHo 519.1 214.47 0.00
An -BHaTpellHa HETO NoAHa NOBPLUMHA Ha FPEEH MNPOCTOP cropes NPOeKT 251
Ai -06BMBKa Ha 3rpagata (BKynHa HagBOpeELLHa NOBPLUMHA Ha 3rpaja: SUL0BM,
NOKPMBU, MeryKaTHU KOHCTPYKLUUK, MO, U Hag, rpeaH npocTop, EpKepH, 519
nposopLy, BpaTtu)
fo - pakTOp Ha popma Ha 3rpapara 0.675
Ve-6pyTo rpeaH BOAYMEH Ha 3rpaja (3aTBOpeH co HaZBopellHaTa 0b6BMBKa Ha 769
3rpagara)
BKYMHA TPAHCMMUCUCKM TOMANHCKK 3arybu H13 ob6BMBKaTa Ha 06jeKkToT Htr 214

MpecmeTka Ha cpeaHUOT KoedULIMEeHTOT Ha TOMNJMHCKU 3aryou co TpaHcmucuja H't

H'.=H, /A, [W/m“K]

H'1= 0.41
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BapaheTo 3a eHepruja 3a NoKpUBaH€ Ha 3aryouTte 3a NPEeHOCOT Ha TONJAUHA Q_u

Qtr = Htr (OH - ee) t (Wh)

Qu=| 8161.80 [kwh/a

Bapah-eTo 3a eHepruja 3a NoKpMBaH€ Ha 3aryouTte 3a NPEHOCOT Ha TomnJnHa Q,, Ha roguLHO HUBO

no m’

0. =0./An_[kWh/m’a]

Qus=| 3249 [kwh/(m%a)

EHerpetcku 6apasa 3a BeHTUnaumja

3a pauumoHanHa ynoTpeba Ha TOMJ/IMHCKaTa eHepryja v TOMJIMHCKA 3aWTKTa BO 3rpaja YTBPAEHO e AeKa
MWHMMaNHaTa KOIMYMHA Ha CBEX BO34yX e egHakBa Ha 0.5 u3meHM Ha BO34yX Ha 4ac (Mpu pasnnKka Ha
nputncoumTe oa 50 Pa nomery HagBOPELIHMOT M BHAaTPELWHMOT NPOCTOP Ha 3rpagaTta).

3a pas/ivKa Ha NPUTMCOK Nomery BHaTPELWHMOT U HAaABOPELWHMOT BO3ayX o4 50Pa, u3MepeHNOoT NPOTOTOK Ha
BO3AyX CBeZleH Ha 06eMOT Ha 3arpeHa Bo3ayXx
Hecmee 4a e norosiem og

-1 . .
Nso = 3.0 h™ Kaj 3rpagu 6e3 MexHUUYKM CUCTEeM 3a NPOBETPYBakbe — NPMPOAHA BEHTMAAUM]a

-1 . .
Nso = 1,5 h™ Kaj 3rpagy co MeXHWYKKM cUCTEM 3a NPOBETPYBakbe — NPUCU/IHA BEHTUIAUM]A

3a 3rpaau WTO Ce BEHTUAMPAaAT CO MeXaHNYKMN CUCTEM 33 BEHTU1ALM]a CO OPOj Ha U3MEHU Ha BO3AYyX NOrosiem o,

-1 3
0.7 h™ n npotok noronem oa, 2500 m™/h 3aponxkutenHo Tpeba Aa ce BPLUM MOBPATOK Ha TONAUHATA Of, U3N1E3HNOT
BO34yX

*BpegHocTa n50 = 0.6 h-1 3a nacMBHM 3rpagm He e HaBeAEeHa BO TEXHWUYKMOT NPOMMC.

Bapal-e 3a eHepruja 3a NoKpMBaHe Ha TONNUHCKUTE 3arybu on nHdunTpauvja n npupoaHa
BeHTUNaumja, Q, ..

Qi,ve = |'Ii,ve (OH - 0e) t (Wh)

H; ve -CeupdnyeH KoedrLMEHT Ha MPEMUH Ha TONIMHA 3a MHUATPaLMja U NpupoaHa BeHTUAaumja W/K

I'Ii,ve =pPaC qi,ve (W/K)

P, - 'YCTMHa Ha BO34yXOT

Pa= 1.2 kg/m3
C, - CneundmrYeH TOMIMHCKM KanaumMTeT Ha BO3AYXOT
C= 0.28 W/kgK

Give - MPOTOK Ha BO3AYXOT (3a MHOUATPaALMja M NPMPOAHA BEHTUNALM]A) HU3 rpeaHnoT npocTop (m3/h)
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Qive =N \ mS/h

n - UHGMATPaLUMja BO 3rpaaaTa, ht

3

V - BOJIyMEH Ha rpeaHnoT npoctop, m3

V=| 768.672 |m?3

Qive =| 491433 [kWh/a

Bapalse 3a eHepruja 3a noKkpuBaHk€ Ha TONJIMHCKUTE 3arybu og uHcunTpaumja u npmpoaHa
BeHTMNaumja, Q, ... Ha rOAMLIHO HUBO Mo M’

01 e =Q; /An [KWh/m?a]

Qiver = 1956  |kWh/(m“a)

EHepreTckoTo GaQaI-be 3a NOKpUBaH-€ Ha NPEMUHOT Ha TOMJIMHA 3a MeXaHU4YKa BeHTunauuja

Qve, ce npecMmeTyBa cnopeg cdopmMmynara:

clve = Hve(eve - ee) e (Wh)

H,e - cneundurueH KoednumMeHT 3a BeluTauyka BeHTUAaumja, W/K
Hve = pa Ca qu (W/K)

P, - 'YCTMHA Ha BO34yXOT

Pa = 1.2 kg/m3
C,- CI'IeLI,MCbVNeH TOMN/IMHCKU KanauuTeT Ha BO34yXOT
C,= 0.28  |wikgK
Qve - NPOTOK Ha BO3AYyX HM3 CUCTEMOT 3a MexaHU4Ka BeHTUaumja, m3/h
Que = 0 m3/h
0, - NPOEKTHa TemnepaTypa Ha yopyBatbe Ha JOBOAHMOT BO3ayx, °C
Bl = 20 °C
0. - NpoceyHa HagBOpeLIHa TeMnepaypa 3a Bpeme Ha NPecMeTKOBHMOT nepuog, °C
B = 6.1 °C
tve - BpemMeTpaere Ha pa60TaTa Ha BEHTUNAUUNOHUOT CUCTEM, h
tye = 0 h

TemnepaTtypaTa nocne eagnHMLaTa 3a NOBPAT Ha TOMN/INHA, 9,, ce npecmeTyBa cnopes, d)opmynaTa:
ehru,set = ee (1 - r]hru) + eH Nhru (OC)

O, - NpoceYHa HagBOpeLLHa TeMNepaTypa 3a Bpeme Ha NPecMeTKoBHMOT nepuog, °C

0. = 0 °C

O, - NpoceyHa HagBopeLlHa Temnepatypa, °C
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Oy = 0 °C
Nhry - 1€MNEPATYPHA €PUKACHOCT HA YPEAOT 3a 110BPaT Ha TON/IMHA, %

Nhru = 0 %

Que = 0.00 kWh/a

TonuHckn oOOUBKHK

QH,gn =Qint + Q sol [kWh/a]

Qint,H - 36le Ha BHaTpeLllHUTe TOMJTIMHCKN [oOMBKKM Of OCBETNEHME, pasnu4yHn ypeaum Bo eKcnnoaTau,Mja N XymMaHa
meTabonunyka TonmnHcka ,D,VICVII'laLI,VIja

Qint,H zqint,H*An*t/l000 [kW/h]

B inn - CNEUMUYHM BHATPELHU OBVBKM MO M* KOPUCHA NOBPLUMHA

Qmnu=| 3185 [kwh/a]

Q <1 - TonnuHckume dobueku 00 COHYEB80 3payeH-e,

Qsol =Z(Fsh,ob,k Asol,k Is.ol,k - Fr,k q’r,k)* t

F shon i - KOEUUUEHM Ha Hamarlygare 3apadu 3aceH4Yysare 00 HadgopewHume npernpexku Ha eghekmusHume
CcObUPHU NOBPUWUHU U3/10)KeHU Ha COHYe80mMO 3payere kK

Fsh,ob,k :Fhor * Fov * an

Fsh,ob,k = 1 * Fov

Fror - MapumjaneH gaktop Ha 3aceHyBak€e nopaam KoHdurypauuja Ha TepeH

Fhor= 1 (op Tabnuua 1.12)

Fov - NapuyjaneH akTop Ha 3aceHyBame nopanu ropH1 eneMeHTH Ha NPo30PCKU OTBOP

Fov= / (oa Tabnvua 1.13)

Fi - NapuujaneH aktop Ha 3aceHyBake Nopaau CTpaHUYHUTE eflieMeHTH Ha NPO30PCKM OTBOP

Fin= 1 (oa Tabnvua 1.14)

A sk -epekmusHa cobupHa nospuwiuHa k co sadadeHa opueHmauuja U a20/1 Ha Hak/IoH, m?

Asol,k :Fsh,gl * Fw * gs(l'Ff) Awp [mz]
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Fsh,gl - KoedUUMEHT Ha 3aCeH4YyBah€ o NoABWMXHU CeHuna

Fsh,gl =[(1-fitn)*Fuw * 9s+witn * Fu * 9s * FC] / (Fy, * 9s)

fwith - KOEOULMEHT Ha (pakTOPOT Ha BNnjaHNe Ha BPeEMeTOo

F., - bakTop Ha HamanyBare nopaau naraweTo

FW:

0.9

(oa Tabnmua 1.10)

Ha COH4YeBUTEe 3paun He noa npae aron

Js- CTEMEH Ha MpornyLUTake Ha BKYMHO 3payetbe NpaBo Ha CTakreHa NoBpLUMHA, Kora € BKITyYEeHO 3aCeHYyBare

0s= 05
FC- CbaKTOp Ha HamMmanyBah€ nopagn ceHKn o noaBMXKHU 3aceHyBaha
Fe= 05
F¢- koednumeHT Ha pamka
F= 0.3

Awp - BKynHa npoeKkTHa NoBpLlIMHaA Ha 3aCTakneHn efneMeHTn

Ay =

51.99

lsol.x - COHYEBO 3payer-e Ha nospLuMHaTa k BknyyyBajku ja obnavHocta, W/m?

Is,ol,k =

F.x - bakTop Ha 0BNMKOT NOMery eneMeHTOT Ha 3rpaaaTa k 1 HeboTo

Fr,k =

1

(o4 Tabnmua 1.9)

(o4 Tabnmua 1.8)

CDr,k - OONONTHUTENEeH TONMMMHCKN TeK 3apan TONJIMHCKO 3pavyeHe o4 HebOTO KOH eNnemMeHTOT Ha 3rpagata k.

q’r,k =g ¢ * Rse * Uc * Ac *hr *Aee,

Osc - 6e3anmmeHsnoHaneH koeduLMeHT Ha ancopnuuja (sua / Kpos)

Qs c=

0.4

Rse - MOBPLUMHCKM TOMIIMHCKU OTMNOP Ha HAZBOPELLHM MOBPLUMHM (SWg, / KpoB)

(oa Tabnmua 1.15)

Rse = 0.14
U, - kKOe(PMLMEHT Ha NPEMWH Ha TOMMMHA
A, - NpoeKTUpaHa NoBpPLUMH Ha sug, / KpoB
ZAFU:.=| 62.39
h, - HagBopeyYeH KoeMLMEHT Ha NPEMUH Ha TOMMMHA
h, = 0.45
AO,, - npoceyvHa TemnepaTypHa pa3nuka Ha HagBOpeLLHa TeMnepaTypa 1 Temnepartypa Ha Bo3ayx
AB, =| 15.006
®, =| 23.593005

Qsol =Z(Fsh,ob,k Asol,k Isol,k B Fr,k ¢r,k)* t

Quol = [kWh/a]
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QH,gn =Qint + Q sol [kWh/a]

Quen=| 26703 |[kwh/a]

1 s gn - DAKMOP Ha UCKOPUCMy8ae Ha MOMIUHCKU O0BUBKU 3a 2peere

Yu =] 2.0421472

T- BpeMeHcKa KOHCTaHTa Ha 3rpagaTta (op Tabnuua 1.16)

EchekTBEH TOMMMHCKM KanauuTeT Ha FPEEeHNoT Aen Ha 3rpagaTa

X = 50
o= (/K]
o e L

ay - 6eaameH3noHaneH napameTap Koj 3aBMCY Of BPEMeHCKaTa KOHCTaHTa Ha arpagara

ay =gy + (1/1y,)

8o = 0.7

Th, - PebepeHTHa BpEMeHCKa KOHCTaHTa 3a rpeere

TH,o = 35
ay= 0.78
Nhgn =(L-Yr Lyt ) Yh>0 u Yh#0

NH,gn =] 0.0964749

Nhgn =(an)/(1+ay) Yh=0

NH,gn =] 0.4394549

NH,gn =1llyy Yh<0
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r]H,gn =

0.4896807

MpecmeTKa Ha roAULLHU eHEepreTCcKM NoTpebu 3a rpeexwe Ha 06jeKToT, QH nd

QH,nd =Qtr,f + Qi,ve,f = rIH,gn Q H,gn [kWh/(mza)]

QH,nd =

10499.93

(kWh/a)

QH,nd =Qtr,f + Qi,ve,f = I']H,gn Q H,gn [kWh/(mza)]

QH,nd =

41.80

kWh/(m“a)

EHepreTcKaTa K/laca 3a HecTaHbeHM 06jeKTH ce onpeaesnyBa Co ogpeflyBatbe HAa pesieBaHTHATA BKyMHa
cneunduyHa rogmHa McnopavyaHa eHepruja 3a rpeere

QH,nd,reI =(QH,nd / QH,nd,max ) XlOO[%]

QH.nd,rel - PENEBaHTHaTa BKyNHa crneumnduyHa roguiliHa nenopayaHa eHepruja 3a rpeewe

QHi.nd [kWh/(mZa)]- cneunduyHa rogmHa

Qu.nd.max [KWh/(m2a)]- makc.

QH,nd,reI =

27.87

QH,nd =

41.80

[103BOSIEHa

QH,nd,max =

150.00

EHepreTcku 6apata 3a caHUTapHa Tonja Boaa

(%]

ucropavaHa eHepruvja 3a rpeeme

kWh/(m“a)

cneumdmryHa roguliHa ncnopayaHa eHeprmja 3a rpeewe

kWh/(m“a)

Ww,A' roguniiHa ﬂOTpe6HO KOJin4eCTBO Ha CaHUTapHa TonJjia Boaa

WW,A =

72

Ow e TEMNEPATYPA Ha UCMOpayaHa Tonmna Bog

Ow gel=

Ow o- TeMNepaTypa Ha ucnopadaHa nagHa soga

Ow,0=

a

60

12

a, - hakTop Ha koHBep3uja kd Bo kW/h

a, =

0.000278

[m’]

[C°]

[C°]

Qu =

6.03

kWh/a
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Emucuja Ha CO,

C,,i - hakTop Ha npeTBapar-e Ha U™ U3BOp Ha eHepruja

Cpi=] 0.259

C. - aKTop Ha npeTBapame Ha enekTpuyHa eHepruja

Co = 0.915

COZ =

1286.74

kg/a
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