CHhABPKAHUE

OOGACHUTE)IHA 3aITHCKa

a) Onucanre Ha HYHKUMOHANHOTO NPe/IHA3HATEHHE HA CrPAZATA

6} M3UNCIMTENHN TapaMETPH Ha BLRUTHUAT Bh31YX H PCSKTHY NAPaMeTPU Ha BLTPELIHHA

8) OTHCAHHE HA PA3NONOIEHHETO, OPHEHTALWATA M OCHOBHHTE [€OMETPHYHHN XAPAKTEPHCTHKN

r) TOTTMHHE XapaKkTePHCTUKH HAa KOHCTPYKTHBHUTE €NEMEHTH Ha CrPajiaTa, TeX HHYESCKH

1) OnucaHye Ha POeKTHPAHHTE CHCTEMHM 34 OTOIUIEHHE/OX T NAHE M BEHTHIALNS Ha
CTPanaTa ¥ TEXHHYECKHTS HM XAPaKTepHCTHKH:

e) Pexxumu Ha 00MTaBaHe HA CrpaiaTa, OTOMNABAHM 30HH, OXIZNAANH 30HH, Gpoil Ha
ofurarennre.

w) KoncymaTtopH Ha eHeprang

3) M3uncienn nokasareny, XapaKTepH3npalil ¢HePronpeospasyBalluTe U eHeProNpeHOCHITE
CBOMCTBE HA OIP@KIALIHTE KOHCTPYKLHM HA CrpaaaTa,

TTokaszaTenwTe, XapakTepusnpally cHepronpeobpasysawiTe
H eHEPrONEeHOCHUTE CBOHCTEA Ha OrpaNcIalliTe KOHCTPYKIH Ha crpagaTa
2.1, l'onnnara notpeGHa eHEPrUA 33 OTOMNISHME, BEHTHIALNA,
bI'B u oxnaxciaHe
2.2. Tonmunara noTpefHa eHeprus 3a OTOMNEHHE,
2.3, TonuinHata norpeGHa eHEprus 3a BEHTHAALMA.
2.5, T'oppmHata norpeGua eneprud 3a BI'B,
2.5. F'ofgnunara noTpeGHa eHeprua 3a OXNaKIAHS,
2.6. CojiHIIIHATA CIECTEHA CHEPTUA OT PEKYTIEPATOPH,

BpyTHATA 0 TBPEUYHATA CHEPIHA 32 CTPAAATA.
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Mzuncnapane koedHIMEHTHTE Ha TOWioNpeMuHapaHe {J

BBHUIHA CTEHA - ®acagen nanen 20 ¢m + 10 cim, EPS

BBHHIIHA CTEHA - ®acanen naden 20 ¢y + 10 cm. Kamenna narta
BBHIUHA CTEHA - CB napanet cbwectsypant +YTONG 10cm -+ 10 cm. EPS
BBHIHA CTEHA - MTOHI" 12,5 cm + 10 cm. EPS

BbHUIHA NPO3OpLM

BeHwHK BpaTu

TABAH TepacosueH - rpaHuHelll ¢ BBHWIEH Bh3TyX (MOIMEUHH WIOYH)
TABAH rpaHuyeln ¢ BbHIIEH BR3AYX - NOKPUB ¢ GHTYMHO [TOKPHTHE

TABAH rpaHuuemy ¢ mog-oKpHBHO NPOCTPAHCTBG ¢ BUCOYHHA O-ToNaMa oT 30 cm.
Ioa Ha oTonngeM 0feM Hal HE OTONIAGM IOI3EMEH CTAIK,

[Tox rpasKyel ¢ BhRIIEH BB3AYX (Ha POXOAH, OTKPHTH IPOCTPRHCTRA H epxepu)




EHEPTUNHA EOEKTUBHOCT

Ha UHBECTUUWOHEH ApOoeKT
chenacHo-Hapedba Ne 7

Obexr: "[IPUJIATAHE HA MEPKH 3A EHEPTUHHA EGEKTUBHOCT HA AKHUJIUHIEH
BJOK Ne6, kB, Uzrpes"

Mecrononoxenne na ofexra: YIIH |, ks, 925 mo mtana 3a peryaauns u 3aCTposABAHE HA
rp. Ceusterrpaj, oour. Cennenrpan

Paza: Texunueckn IIpoext

1. OGscHUTENHA 3aIHCKE.

a) Onucanne Ha GyHKUHOHAIHOTO NIPEAHAZHAYSHHUE Ha crpajara:
Muorodamunuara xuavwpa crpaga ¢ aaMunrcTpatused apec YITH I, ks, 925 no nnana 3a perynalis W 3acTposBaHe
Ha , Tp. CuneHrpa, obul. CBHICHIPA, KOATO © eHEpriiino ofCeBana, e ChCTOH OT eIHA CEKIHA - BXOA A ¢ reT
eTaxa v cyTeped. Crpanara $yHKUHMOHMPA NPH HEMPEKLCHAT 24 YaCOB PEKHM Ha PaGoTa, BKMOUMTENHO B TIOYHBHHA H
MpasHUHK AHK. O6uaT Gpol camMocTonTenti 06eKTa C KHIHILHO MPeAHAZHAYSHIE B crpanara e 15 6p., a Opos Ha
xusylure ¢ 411 rymm. Crpaaata ¢ noctpoena ripes 1989r, no cTpoHTeNHa cHcTema ENPONAHEHO KHAHLLIHO
ctpourenctso /ETKC/,
CreHuTe Ha crpazaTa ca HIMBLIHEHH OT CTOMAHOGETOHOBH elleMEHTH (Maneny) ¢ MENCAHHHA TOMIMHHA H301a1LMs
kepamsnroberon ¢ aebenuHa 20CM U ¢1C 3aBOACKO TOKPHTHE OT BAPOLMMEHTOBA MA3WIKA, Xopu3oHTANHUTE (YN
MECLy NaHENNTE ¢4 KOMIPOMETHPAHH, HE3AINTEHH, OTKPHTH U TIO3BONABAT NPH OGHIHE BANEKH IPOHHKBAHETO Ha
BOAA B AWUTHLIHATE NomeuieHHA. O6paboTkaTa Ha acagiTe € Che: CHTHONPECKANA MA3KITA C LOKHT Oyuapna. ITo
BPEME Ha CKCIUIOATALKS Ha CTPanaTa ¢ H3EbPUIBAHA YaCTHUHA OOMBITHUTETHA TOMUEMHHA H30MALMA 110 OTLSAHT Y4CTH
OT (hacaavTe, U3MBITHEHA N0 PA3THYEH HAYHH H ¢ PATIHYHN Marepuai. BeHIHKTE NPO30PLK H BPATH Ha CrpajaTa ca
W3MBJHEHN OT JLPBEHA ClencHa AorpaMa ¢ IBoifHo cTeiio. B irpouecy, Hﬁkcn%g hé,t()wﬂ\ Ha crpajara JorpaMara e
HaCTHYHO noaMensna ¢ PVC gorpama ¢be CTeKI0ONAKET HA KUMHILH ! -ppm‘éﬂgﬁﬁ?{ H\\*'??;KHHB&HC Ha HAKON 0anKOHH
¢ METATHA 10Tpama ¢ ¢AeHHUHO CThkRO, [Py HAKOH anapTamMenTH a?mjdHHT@a ca\ﬁsﬁamopé %PVC AOTpama Che
CTLKIONAKET, & APYraie ca YCBOSHH HILAN0 KATO KUIHILHA IIoUL BEHiku Hent p a:iome H BpaTH# Ha
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Mﬁuems
CrPazaTa ¢a B JIOUI0 CCTOSHHE H ¢ BHCOK KOSMUMEHT Ha TOMNONPENHHAD jite. [ SKPMBLT ﬁei?crpana'ra e ,CTynen”
NOKPHE C HEOTOINAEMO NOATOKPHBHO MPOCTPAHCTBO, 4 MANKA Hack (K eT0:¢ HANPABEHY/ NPHOGIABAHE HA TepacH) ce
¢ ohOPMILT KATO MNIOCHK ,,TOMLT” MOKPHE. [TOKPUBLT He & TorTon3oHpas. [ ToET Ha ,gfﬁ?:xgé‘fa ¢ MO/l HAA HEOTOIINEM
cyrepeH. Tam KbETO Mva NPHOGIWABANE HA TEPACH, IOALT & quopme}i\@ Hop T Teipii

amﬁg"‘éﬂi C BBHIUCH BB3AYX {epkep).
Hoast He e Tonnonsonupan. B crpajara HAMA H3rPaieHa OTOIUIHTENHA CHETEM A"
B crpazara rAMa HHCTAIMpPaHA BEHTUNALHOHHA CHCTEMa. B crpafara HaMa

u3rpajeHa oxnanurenna cucrema. bI'B B crpagara ce n3noassa oT eNekTpUUSCKH Goitnepu,

EnexTouyeckaTa HHCTANAIMA HE € B MEOTO 10600 CheTosHUE. OCBETIEHHETO € OT JIHDK.
3a obewcra e paspadoreno ObcnenBane 3a eHepruitia e()eKTHBHOCT OT dmpma ,,[IPOMHBECT 2007"EQO/,

Ceraacuo wid an.l touxa | ot HapeaGa 7, TeXHHYeCKUAT noKa3aTesN 3a eHepriiHa eeKTHBHOCT TipK
NpOEeKTHpaHe Ha crpagata e:

TexuuuecknTe HIUCKBAHNA KbM EHEPIUIHNTE XaPAKTCPUCTHKH HA CIPAAUTE C2 UIMCKBAHUS 38 SHEPIUiiHa
CHEKTHBHOCT H C€ H3PA3ABAT KATO HHTErPHPAH NOKa3aTe) (HHTerpupana CHEPTHITHA XapakTepUCTHKA Ha crpajara)
Ha Crpajia 1 TOILTHHEA 30HA B CTPALA, H3PA3CH B YHCITOBH IPAHHLA N0 CKAJIA HA KIACOBETE HA SHEPronoTpedieHHe

32 ChOTRETHOTO MPEAHAIHATEHHE HA CTPAANTE

HHTerpupan noxasaren 3a eHepriiHa eheKTHBHOCT HA CrpajuTe N0 Ui, |, an. 2 ¢ CNEUH(HYHHAT FOAHINCH
pasxon v nbpBHYHa eHeprus 8 kWh/m2 roaumro unu 8 kWh/m3 roguiiino 2a otonnssane, OXTAKAAHE, BEHTHNALMA,
ropeila Boaa, OCBETICHHE H YPEIH, NOTPEOABALUM €HEPrHs, HA SHH KBALPATEH METBP 0T 061WaTa KOHAWLMOHHpaHa
Mao Ha crpagata (AKOH.) WK Ha SAHH KyGUUEeH METhp KOHAHUROHHpaH 06eM (Vs}). UHTerpupannsT nokasaten
MOXE 13 C& KOMOHHMPA CBC CIICLIMMYHN HIUCKBANMS KbM APYFH NOKA3ATETH 32 pazxo/l Ha €HEPTHA Ha CrpaanTe,

6) M3unciiurensy napaMerpy Ha BRHITHUAT BhITYX W POEKTHW MapaMeTpu Ha BLTPELIHHS
KIMMAT B 3aBHCHMOCT Ha KaTeropuaATa Ha TOMIMHHATA CPe/id Ha Crpajata:

6.1 M3uncauTenHuTe napaMeTpr Ha BhHILHUAT Bh3AYyX ¢d cbrylacHo Tabhmia 2 ot TTpunoxenue 2 Ha
Hapenba 7 - 3a 8-ra kiumatinina 3oHa "Kxna Burapus",

6.2 IpoekTHHTE NapamMeTpH Ha BETPELIHIAT KIMMAT C& ONPeAENEHN ChIACHO Hapenda 15 ot 2005 r,
Te ca npuen no Tabnuua 1 or Mpunoxenne 12 (curuacuo wi. 195 aj., 1) va HapeaGara v ca:
- Kareropus Ha ofuraemara cpena "C” - Temnepatypa 3a suIHILHA crpana 22°+3°C



Cpe,uHaTa TEMIIEPATYPA Ha BLTPCIIHUAT BB3AYX 34 HEAHUAT OTOMIAeM ofeM B 3UMEH OTONUTEIEH W
JIETCH OXJIARHTCNEH PEWHUM € OTNPEAC/ICHH B 3aBUCHMOCT OT HOPMATHBHUTS CTOHHOCTH 33 BBTPELUHNATE
TEMINEPaTYPH Ha TPH OCHOBHH 3GHH:

3ona | - ObuTaemu cran, C obem. V1 = 2107,6 [m?]
———————————————3Jona2-Kepunopu,antpeta u WC—————— V2 =444 4 {m?]
3ona 3 - O61WM wacTH Ha crpajara V3 = 281,6 [m*]

) OnucanKe Ha pasnooKeHUETo, OPUCHTALMATA H OCHOBHUTE TEOMETPHYHH XaPaKTEPUCTHKH
Ha crpajara.
JKunumHara crpaja ¢ cutyupata B rp. Cennenrpas, Tq € 4aCT 0T KOMIIEKCHO
3aCTPOABAHE, KATO APXHTEKTYPHHS 06pas Ha crpafaTa € choBPaIeH ¢ OKONTHUTE IPAACKH 3ACTPOHKH,
I'nagHara u acana & OPHEHTHPAHA HA HOT,

r) TonnuuHM XapaKTepHCTHKW HA KOHCTPYKTHBHUTE €IEMEHTH HA CTPajiaTa, TeXHHYECKH
criecH()MKalMy U XapaKTEPUCTHKH HA 3aJI0MKEHHTE B MPOEKTa CTPOMTE/IHN POAYKTH;
Kum HacToswmara paspaboTka ca MPUROMKEHH AETAHNK U IOAPOGHH H3UHCIEHHS, KATO T€ Ca PAIIENEHH 110 BHAOBE:
1, 3a pasnyuny BHAOBE BBEHIIHKM CTEHH, MPO3OPUM H BPATH
2, 3a paznuyiHK BUJOBE TABAHH
3. 3a pa3nuyHK BHAORE ENEMEHTH IPAHIYELLM ¢ 3¢MeH [TO4BEH CNoi M epkepu

,11) Omicanme na MMPOSKTHPAHUTS CUCTCMH 34 OTOHJ'IGHHC/OXJ'Ia}KI[aHe W BCHTHJIALIMA HA

CTPaAaTa M TEXHUYECKHUTE UM XapaKTePUCTHKH:
OTOINEHHWE M KIHMMATH3IALIWA
CucTeMuTe 32 OTONNEHHE HA CTPAJaTa Ca PEIleHH HHAMBIYATHO OT BCeKH cobeTennk, YacT
ot oGutarenute (23%) N0N3BAT NEYKK Ha TBLPAC FOPUBO,
QcTrananata yacT OT NOMEIIEHUATA C& OTOMIABAT HA EEKTPHYECKH TOK C &1, ICUKH
M HOHOGHH yYpeau., ITo cbacaﬂa'ra Ha ¢rpanarTa ¢a MOCTABCHH H CIUTMT KIMHMAaTHIH, KOUTO C& MOI3BAT UEJIOPCAHLIHO.
BEHTHIALIMOHHH MHCTAJTALIMHA
B crpanara HAMa W3TPAICHH BEHTHIALMORHN HHCTANALIMH,
EHMTOBO NOPELLO BOTQCHAEBISIBAHE (BI'B) . ..
CrpaaaTa He e LIeHTpanHo BoAOCHAOLEHA ¢ TOMNA BOMA 38 GUTOBH ﬁcnp» 3a no,urpsLBaHe Ha BOJIATA
33 OMTOBH HYXIH CE M3NON3RAT HHAMBHIYATHH elcKTprHYeckn Golinepy 3a, cerm anapTamenT. \ \
e) Pexxumu na obutasane Ha crpajara, OTOMISBAHM 30HH, oxnam;uaﬂn 30HH, HPOt Ha‘
o0uraTenute. i
bpos na xopara oOWTABALIM CrPafaTa € NpHET:

RN ’
Pesiima na oBuTaBAHE Ha crpajarta M rpadMka 3a OTOHJIGHHG/OXﬂa)R'JTaHe €. HDHET CEI1ACHO

OPUIIOKEHNTE TAGIMI,  n o

"‘-,_. e

I'pathuk va oburarennte [uaca/neH| I'paduk oTonienne (oxn.) [uaca/nen]

[Tpes paboTHy AHK 16 IIpes paboTHu aHu 16

CnhoTa 24 Crnlora 24

Hexen 24 Hepena 24

k) KoHcymaTopy Ha €Heprst M PHETH IPOEKTHH (PYHKIHOHAIHM PEXUMH 110 rpynu
TEXHUUCCKH YPEIH W CHCTEMH.
KoncymaTopute Ha eneprus ce Ie/AT Ha ABE OCHOBHY IPYIIM - BIMAEILN HA TOMIMHHUA GalaHe HA CrpaiaTa

M HE BIWAGIIM. MalMHNTe M ChOPBKEHUATA, KOHTO HE OTACAT TOMIMHA NpK paboTata cH B OTOTASMUAT 06eM ca
He BiuAeIH. OTIMCAHH ¢a No-A0ITy.

BM,EL Ha YPeAH U MawtHHH HHACTANMPAHH Ha M3RHUCTTHTENTHA MOULHOCT
obexTa i
| tHeBmisien Ha TOMTHHAUAT GanaHe. 1,5 kW i
2|Bnnseiny Ha TONNHHHKAT BanaHC. 1,2 kW l

3) Msumcnenn nokasaTesny, XapakTepusHpaIii eHepronpeodpasyBalliTe i CHEPrOIPeHOCHHTE
CBOHCTBA Ha OrPaXCIALMTE KOHCTPYKIIMK Ha Crpajara. E

1[3a oromictne, T 22 63004 | 32652 MCrenn 0.28 0.27
3a senTHNALMS, 2.3 0] 0 2| Tasanu 0,29 0,27
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IMogore 0,49 0,38

W

3a BI'B 2.4 20550 203550

=y

3a oxnaxaane 2.5 { 11479 17389

i

[Tpozopuu 1,41 1,63

(OO0 95038 T 0501

EpyTHa eneprus (peasta) 76389 BpyTen ofiem 3837 m?
BpyTHa eHeprus (petepentHa) 97708 Heren oronngem ofem 2834 m?
[TepeHuHa cHeprus (peanna) 208246 Qromsema nnou (pasr.) 1288 m?
IiLppudna eneprus (pedepenTia) 252756 1171011y Ha BBHLIMK CTEHH 881 m?

; PR A e o] | TInow npo3sapLy ¥ Bparu 188 m?
| | Bnusem Ha TOTUTHHHUAT Ganane 10337 [now wa noxpuBa 270 m?
2| HeBnusielnn Ha TOMMHHHUAT GanaHc Tlowm na noaa 270 m?

FEE

M3uucneny ca cTolHOCTH 38 AeHTpasycHTE: 22122 3a pexuM OTOMICHHE W 352.70 33 pexuM OXNIaaaHe.
Ereprusita koHCYMHpana 3a OTOTICHHe, BeHTHRaLNs, BI'B, 0X/IaXIaHe, OCRETISHIE 1 ypenne 93805 kWh/mta
PedhepenTHaTa CTOHHOCT Ha ChlUATA Ta3u eHEpPrus ¢ 118247 kWh/m2,a

TIbpBHYHATA EHEPIHA 32 OTOTUICHHE € H3YHCEHE ¢ 0606 meHHs KOCQUIMEHT "ep", ONpeseNneH ChbOTBETHO
MK MOCOUEHHTE NPOLEHTH: 67% en.oToruTeHK Tea U 23% akpea.

B KoHKpeTHHAT 00eKT MMA 2 M3MION3BAHM EHEPTOHOCHTEN:

1 Enektpoeneprus 65660 ,[kWh] cne ep.i = 3,00 Qp.1 = 196981 ,[kWh]
2 Jivpsa 3a orpes 10729 ,[kWh] cbe epi = 1,05 Qp.2 = 11265 ,[kWh]
QOLUOTO KOJIHUECTBO MBPBUYHA CHEPTHA KOETO KQHCYMHDA CIPAnaT 3a | ronHa o Qp. = 208246 ,[kWh]
OG6LL10TO KONUYECTRO MBPBHYHA GHEPFUA 32 pe)ePeHTHA crpagaTa 32 | FONHHA e: Qp. = 252756 JLkWh]

Emucuy sbraeponeH anokeux: 54,2Tona/ropuna.

HAPEJTBA Ne 7 OT 2004 I'. 3A EHEPTHHHA E®EKTUBHOCT HA CI'PAIH
(3ATIL. M3M. - 1B, BP. 85 OT 2009 I"., U3M. - [IB, GP. 27 OT 2015 ., B CHJIA OT 15.07.2015 )

OHEHI(H CLOTBETCTRHETO HA MPOEKTA ¢ H3NCKBAHUATA 34 eHepruina Ed)eKTI/IBHOCT

TexHHYECKHTE H3NCKBAHMA KbM SHEPFUITHITE XapaKTEPHCTHKA Ha Crp JUTECAHIUCKBAHNS 32 EHEPTHilHE
SHEKTHBHOCT M C& H3PA3ARAT KATO HHTCIPHPAH MOKA3aTe (HHTETPHpana e{ﬁfpFP!_I?iﬁaﬁxﬁpét_!STe.ﬁ‘HETHKa Ha crpagaTa)
He Crpa/ia WK TOTUIMHHA 30Ha B Crpajia, NIPas’eH B YCIOBM rpaHiLK o ¢ _e};n;a'ﬁa knagoBeTe.ta gepronoTpetnene
33 CBOTBETHOTO NPE/HAIHAYSHHE HA CTPAAUTE sk t[\

Murerpupan nokasaren 3a enepritiina eekTHBHOCT Ha crpaan _frfo uj t?cner.;ﬁd?‘r‘gm HUAT FOAMIIEH
PasXOZL Ha ubpBKHa eHeprus & kWh/m2 roammuno unu & kWh/m3 romsmuio sa oForiisahe, oXnaiane, BeRTunaums,
ropetlia o2, OCBETNEHHUE U YpeiH, NOTPeOABALLM SHEPIHS, Ha CiIHH KBANPATeH MQTBP oT 08ImaTa KoHAMUMOHKpaKE
TUoUl Ha crpafata (AKOHA.) WIH Ha eXMH KyGudeH METhp 1{0HﬂnuHOHMpahibﬁéM.,,g_Vs). I/IHTcl‘?'_p,ll:’tiéHnm nokazaTen
MONCE J1a C& KOMOHHHPA Che CTELIM(UUHI M3UCKBAHNS KbM APYTH n0Ka3aTeJ\ﬂ>l»‘.3’\ﬁb ngﬁ'fiéﬁii‘ﬂaﬁﬁépruﬂ Ha CrpaiuTe,

HMzumcnsaeane na ITLPBHYHA SHEPIHs

208246 = 161,7 kWh/m2.a
1288.,0
EPmin EPmax
96 < 161,7 < 190  kWh/m2a

B uact EE e nsunciena u eneprusta HeobxomMa 3a paGoTaTa Ha KIMMATHIHHTE MAlHHH Ha obexra. B obcnensaHe-
TO TOBA2 HE ¢ B3ETO B MPEABH/L. AKO C& HIKIIOYH OXNANIAHETO OT KPAHHUST PE3YITTAT, FOAMIIHOTO noTpedieHHe Ha Tbp-

BHYHA CHEprua we cnazne or 161,7 na 148,2 kWh/m? roanmmo. B o6cnemsanero Toa uucio e 129,7 kWh/m2.a
EPmin [TbPBHYUHA EHEPT S EPmax
96 < 148.2 < 190 kWh/m2a




Crpagara otrosaps Ha kaac "' B'' ot ckanara Ha kiacoete Ha enepronoTpe6aenme B erpain

Crpanata oTroeaps Ha u3uckBanusra Ha Un. 6. (Mam. - IB, 6p. 85 o1 2009 r., u3m. - [IB, 6p. 27 o1 2015 1.,
B cuma or 14.04.2015 r.) (1) ChoTBETCTBHETO ¢ H3HCKBAHMATA 32 SHEPTHITHA eEKTHBHOCT Ha CTpa;nTe ce npueMa

Sa-VMIRLAHCHE KOTaTO- CTOHHOCTTa Ha NHTET - H FOAHIICH PpasXod Ha MLPBUYHA CHEPrHn

B kWh/m2, cboTeereTRa Hall-MaNKo Ha CASOHHA KNAC Ha enepromnorpebienue:

1, "B - 32 HOBHU €rpajH, KONTO Ce BLBEKAAT 32 FLPBH IIbT B eKCILACATALHS, H 38 ChIUECTBYBALLH CTPAAH, KOHTO Cit
BbBeleHN B ekcnmioarauna cred 1 gespyapu 2010 r.;

2."C" - 38 CLIMECTBYBAIMHA CTPRIN, KOUTO €A BLBCACHH B EKCIIOATAIHA A0 1 (heppyapn 2010 r. Brn0IHTETHO;

€0 | s XM crea N | A R AP S HHSECTHLOHHTO TROEKTABRE

GEIREEE MU s i MBS PG ERTAKTCA TIPABOCTCCOBHOCT
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2. Muncnspane Ha MOKA3ATE/NTE, XAPAKTEPHIAPALIT €HepronpeoOpasyBaIiuTe 1 eHepromnpe-
HOCHUTE CBOMCTBA Ha OrpaknaIyTe KOHCTPYKIMH Ha CTpajaTa.

<1. Onpenenane Ha rogMIIMaTa noTpedHa eHeprus 3a oTolAeRne, BenTnaanus, BI'B u

OXJIAKAAHE
Orpenena ce Mo CIEAHOTO GANAHCOBO YpaBHEHWE:
Q = Qv + Qv + Qw + Qc - Q [kwh
Q = 70591 ,[kWh] - 38 3an0oeHuTE B IPOEKTA AETANIN HA KOHCTPYKTHEHUTE EIEMEHTH.
KBAETO: Qn = 32652 ,[kWh] - roauiHa noTpebHa eHEprid 3a OTONACHHE. Onpenenena B Touka 2,2
Qv = 0 ,[kWh] - roxumsa norpeGra eHepria 3a BeHTANALHA. Omnpenenena & Touka 2.3
Qw = 20550 J[kWh] - ronuura norpeGua eneprus 3a BT'B. Onpencnena B Touka 2.4
Qc = 17389 ,[kWh] - ronuiHa notpebua eneprus 3a oxraxaare. Onpeaenena B Touxa 2.5

i

Qr 0,0 ,[kWh] - rozuittsa cniectera eHeprus OT peKyrepaTopH. Onpenenena B Touka 2.6
3a oMpe/eNaHe HA eHEPrUiTHIAT KIAC HA CrPAfaTa & HeoBX0AuMo Ia ce OIPE/IENH TA3H SHEPrs W 3a CIpasa
H3MLITHEHA ¢ POEPEHTHH CTORHOCTH Ha KOEIMIIMEHTHTE HA TOMNONPEMHHaBaKe. Te ca OMUCAHH TI0- JIOJTY;

Q = 95033 .[kWh] - ¢ pedepenTHY CrOlHOCTY HA TOIIOMPEMEHABANE 32 CNEMCHTHTE

Qu = 63004 ,[kWh] - ropmiuHa noTpeHa eHepris 3a OTOIIEHME, Onpenesnena B Touka 2.2
Qv = 0 ,[kWh] - roguiunsa norpeGHa eneprus 3a BeHTHIALNS, Onpenenera B Touka 2.3
Qw = 20550 ,[kWh] - romumka notpeua encprus 3a BI'B. Onpenenena s Touxa 2.4

Qc = 11479 ,[kWh] - ronuiuna notpe6Ha exeprus 3a oXmaxaane. Onpenenena B Touka 2.5
QG = 0,0 ,[kWh] - rommuina coecTena eHeprus oT pekyneparopH, OnpeneneHa s Touxa 2.6

2.2, OnpeaensiHe Ba rogNIHATA NOTPe6HA enepras 3a omrmenne
Onpenens ce 3a Beexn mecel 1o hopMynara:

Qund =  QHnt - NHng . QHge [kWh]

KBIETO: Qo |

QH.gn

T]H‘ng - KDB(bHLIHeHT Ha OMON30TBOPABAHC Ha TOINTHHHUTE !'IBH(':U'IGH CDopmlea’l:a ﬂO l%OﬂTO Ce CMATA

3aBUCH OT CTOfiHOCTTAMA  YH. = QHen /70 9
Karo npu: Qtunt R
YH. > 0 u YH.  # 1 Bawn dopMynarTa; THng = 1-y4H ™ au
1-yH~ (antl)

YH, = 1 BamH (hopmynara; THng = an/ (A1) = 7,0765/ 8,0765 = 0,876

YH. < 0 Bawu Gopmynata; THrg = 1/ vH
YHCRCRUAT NapamMeThp An ce onpenens no hopMynara; an = an,0 + T/ Tho
KBACTO! an = I+ 91147/ 15 = 7,0765

¢ pedrepentn cToiHOCTH Ha U, mapameThpa an = 4,1919 B H3uMCIeHMATA ¢ NO3BAH PEANHUAT TapamMeTnp!
T= Cm = 116202 = 91,147 h- speme koncTaHTA
Hetragi +  Hvead; 844.6 + 430,29 62,878 ,h - Bpeme xoncTanTa (pediepentha)
and = 1
THo = 15
Cm = 116202 ,|Wh/K] € edeKTUBHUAT TOIIMHEH KanauMTeT Ha 30HaTa, [To TabBnuia 14 or Mpunoxenne 3.
Ot Hesl OTHHTaMe 32 TEXKKA Crpaaa 72,22 . Af = 7222 | 1609
Hiradj = 844,6 ,[W/K] xoedHuUpeHT Ha MPEHOC HA TOTUIHHZ 1pes orpakianure eneMenTtH. Tovka 4.2
Hiadip = 1417,8 ,[W/K] ebinio, Ho pedepenten
Hvweadj = 4303 [{W/K] e koeduurenta Ha npenoc Ha TonmuHa oT BenTHIANMA, Touka 4.3
Hveadip=  430,3 L W/K] cpule, Ho petepenten (3a BeHTHIALIANTE He ce npomeHs),

OHpe)j[CJIHHe Ha [O/MIIHATA norpebHa eHepmﬂ 3a oromerue (1o HapenGa 7 - 2009) QH.nd

— - ST = T

T [Suyapr | 17013 24378 | 7140 ] 7156 0,42 7,08 100 | 9881 | 17231




2 |Deppyapr | 14091 20116 7070 7083 0,50
3 [Mapr 11702 16634 8200 8215 0,70
4| Anpun 6606 9324 8140 8155 1,23
10, Oxromspu 5061 7407 8123 8138 160
11{Hoemepu | 9893 14293 6701 6716 0,68

12| JlexemBpu | 14882 21397 6331 6346 0,43
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| 24378 7156 0,42 7,08 1,00 0881 17231
2 |Mespyapu 20116 7083 -1 0,50 7,08 1,00 7049 13059
3 [MapTt 16634 8218 0,70 7,08 0,97 3712 8630
4 {Anpun 2797 2447 1,23 7,08 0,77 105 917
10[OxroMepH 1195 1313 1,60 7,08 0,61 11 388
11|Hoemepu 14293 6716 0,68 7,08 0,98 3335 7721
12{TexeMepHu 21397 6346 0,43 7,08 1,00 8559 15060
Qoumo s ToaTay Di o E ST0R T Ga004r
2.2.1 Onpejennine HA ULJIHATE TOIIMKHA 3ary0H no Meceum.
onpeaenar ce no popmynara;
Qrm = Qn = Qr + Que ,[kWh]
KBACTO;
Qu , [kW] - rormuunn 3ary0u Ha 30HATA OT TOMJIOMPEMHHABAHE 38 MeceLa
Qve |, [KW] - Tonaunun 3ary0u Ha 30HaTA OT BEHTWIALMY 33 MeceLs
Qr = 171000 {( He. + @z 3 G . B Nt » [kW] dopmyna 3.9 or Hapen6a 7
QOPMYNATA, KOITO OTUKTA TE3W HElla ¢!
Qe = 0024. DD { Hw + @g ), [KkwWh
3a nposepKa U3UHNCIABAM €IMH OT ITBJIHHTE MECELH (aryapu) mo 2-te hopmyn,
no 3.9 Qr = 0,001 {( 8446 + 234 > 19,074 - 1,80 )} 744 = 10823, [kWh]
no BAPHATA (PopMyiia; Qe = 0,024 5354 ( 8446 + 2,34 )= 10823, [kWh]

2-1a pesynrata ceenaaar! T.e. Usuncienure JICHTpajycy u pOpMyYNATa ¢a BEPHU M Te LIE Ce [ON3BAT B
TAGIMYHOTO NIPE/ICTABAHE Ha PE3YNTATA OT ONIPEAENAHCTO Ha 3arybuTe no Meceny: """y 'v .
‘Tormiy 3aryGu Ha 30HaTA OT BEHTHIALMA 32 MECELa Ce OMpeaes rfé‘c];/‘OpM&hE:fﬁ‘:“ SRR

Qve = 171000 . Hve ( Oim - e )¢ &/ [eWh}-popm:3.11 ot Hapenba 7
Qv = 0024. DD Hve , [kWh] / PR =T Y

BBB (DOPMYNITE MO-TOPE CE MO3BAT; i;_ & j
Hue = 844.6 ,[W/K] koeduineHT Ha nperoc Ha Tonnn}ia_‘ripiezs nioﬁew_:mfe?orp’z’mgl%mme EEMEHTH
Hep = 14178 [W/K] koetuuuenT na npenoc Ha TonnHHé"C:pe_‘cpgpejﬂﬂL«}-dfpamﬁamn CIEMEHTH

Hve ,[W/K] koe@mument na npesoc na Tommna ¢ BEHTHNAUNOHEH BBIAYX. ..~
Hvep [W/K] cbmo, Ho pedepenTen, ToH e NPHET SAHAKLE Ha H3YHCIEHHA.
LlutrpanuTe no-rope cToiHOCTH ca onpeseneny B Tovka 4.2
®g  [W/K] TONIHHHHUAT NOTOK NPE3 3¢MATA, NPUYHHEH OT TOMTHHHATA H HHEPTHOCT 10 MECeIH
OMPE/eneH & B Touka 4.4. PedepenTHata My CTOMHOCT CBIIO © ¢/1HAKBA HA N3YHCTHTETHATA,

Tabnnuno apeacraBaHe HA PE3YNTATHTE 34 MBJIHA TOITHHHH 3ary6n Ne MECEeHH ¢ OTYHTAHE HA freproga Ha
paGOTa HA OTOT/IMTEC/THATA HHCTANALNA B KODEKLHHA Ha HAAMOPCKATA BUCOUYHHA,

e o e s

S

2 |Pespyapu | 437,96 1417,8 844,6 14,3 481,7 9028 3063 14091
3 |Mapr 358,58 1417,8 344,6 33.4 481,7 7556 4146 11702
4 |Aopun 39,29 1417.8 844.,6 66,5 481,7 1296 6835 1982
10{OxTomapu | 27,50 1417,8 844.6 -89,6 481,7 498 318 316




11 [Hoemepu | 319,85 14178 | 8446 37,6 ] 4817 ] 6195 | 3698

(21 llexemBpu | 473,65 1417,8 844.6 -17,2 481,7 9406 5476 21397
Tasn TabIvLA e o MouTe GopMyH, QBB s ronnbiEra 44803 o8 0

Tadnnuno npeacTaBaHe Ha Pe3yNITATHTE 32 THJAHH TOIVIHHAK 3aTYGH 00 Mecel 110 METOANKATA Ha HapeaGa 7
_38 BLHLURH orpemc,ue]msl H CTEHH Koe(bnunem'n Ha TO]'IJ'[O]'[peMHHaBaHe no J;LeTaﬁnH

]

2 |Despyapu | 19,1

3 |Maprt 19,1

4 |Anpun 19,1 12,5 720 844.6 06,5 4817
5 |Mait 26,0 16,4 744 844.6 42,3 3583
6 |KOnum 26,0 21,0 720 844.6 50,7 3583
7 {HOmm 26,0 23,8 744 844.,6 -12 358,3
8 |Asrver 26,0 23,5 744 844.,6 -96 3583
9|Cenremspu | 26,0 19,4 720 844.,6 -66,6 358,3
10|OkroMepn | 19,1 13,6 744 844.6 -89,6 4817
11|Hoemspu 19,1 8.4 720 844.6 -37,6 4817
12| dexemepu 19,1 3.8 744 844.,6 -17,2 481,7

P IEEE e

i f§§f L

}Tf;yapn 19,1 1,8

}

2 [Despyapu | 19,1 34
3 [Mapt 19,1 7,5
4 |Anpun 191 12,5
5 [Maii 26,0 16,4
6 1HOun 26,0 21,0
7 1HOmu 26,0 23.8
8 |Asrycr 26,0 23,5
9 |Cenremapu | 26,0 19,4
10|Oxromepn | 19,1 13,6
11{Hoemzpu 19,1 8.4
12{dekemepu 19,1 3,8

-, ‘n;f

["opHute 2 Tabauu ce MONBAT H B TOYKA 2.5 - ONpeAestaHe Ha noTpeGHa eH p

2,2.2 Onpegensine HA ALJAHATE TOIVIMHEH NeYAN0H 32 BC méa dpﬂa 3¢
onpeaenar ce no hopmynara: '

Qen = Qi +  Qsal , [kWh] \

i

KbIETO! Qint , [kWh] cymapHO KOIMYECTEO TOMIMHA OTAEHEHO OT BHTPELIHY TOTIHHEH H3TOYHULK [0 MECeLl
Qsol , [kWh] komimectso Tonnuua HOTYYEHO OT CIBHLETO O MECeLH

CyMapHO KONMYECTBO TOILUTHHA OTUENEHO OT BHTPELIHY TOMTHHHH M3TOYHHIH 0 MECEI ce onpenens no hopmynarta:
Qint 0,001 ( ZDintk ). t o+ 0,001 ( Z(1-bwl). Dincul ). t ,[kWh]
Qint 0,001 ( ZDiatx ). t  + 0,001 .( Z(t-brr. 0 ).t [kwh]
KBAETO; 2 Qinik 4826 , [W] cyMa Ha CPellHHTE N0 BPeME CTOMHOCTH Ha TONMTHHEKWTE [IOTOLM Ha MITOUHHIIKTE
Ha TOTUIHHA HAMUPALUM CC B OTOMIAEMATA 30Ha (BHX ONMPENENIHETO My T0-10MY).
t , [h] - NPOABIIKUTENHOCTTA Ha MeceLd B YaCOBE

1l

Dintul = 0, [W] cyma na cpeanuTe mo Bpeme CTOHHOCTH Ha TOMIHHHKTE NOTOUH HA M3TOYHKITE
Ha TOTIMHA HAMHPALIH CC B CHCEJHA He OTOTNIEMATA 30H4. 3a TasH Crpafa HAMa.
bl = Hue , 8 Hapeoba 7 ne e 0adewna chopmyna, Hacousam wy xom cmandapn
Hiv + Hue BIHC EN 13759

B Hero ¢ b ce Genexu penyuupain thaxrop (adjusment factor) 1 ToBa e hopmynara. B Hes YUACTRAT;

Hue | [kWh] e xoeduupenTa Ha IPEHOC Ha TOIUTHHA OT HE OTOILISEMOTO HA BbH,
Hiv , [kWh] e xoeduumenTa Ha HPCHOC HA TOTUIMHA MEXIY 2-T¢ 30HH,



Anyapu
Despyapu | 3243 3840
Mapt 3591 4624
Anpun 3475 4680

Fho
1
2
3
4
5 [Mait 3591 3947
6
7
8
9
10
11
12

HOnu 3475 4437
105w 3591 4488
ABrycr 3591 49435
Cenremapu | 3475 4500
Oxromepu | 3591 4548
Hoemepu | 3475 3241
Hexemspu | 3591 2756

2.2.2.1 OnpeenaHe HA CYMATA HA CPENHMTE MO BPEME CTOHHOCTH HA FOINIHHHHTE NOTOUR HA H3ITOYHULMTE
HA TONJARA HAMHPANIH C¢ B OTONISEMATA 30Ha (B erpagara).
ToruHEUTe Neuantu oT BRLTPELIHE TORTWHHY U3TOUHHIH B OTOILISEMATA 30HA BKITIOYEAT:
a). MetaGonuina torniHa ot oburatenure. T 3aBucH oT Opod Ha XopaTa W pexuMa Ha ofuTaBate. Onpesens

ce 1o topMynara; Nxopa T . Qxopa = 41 . 0,7667 . 116 = 36463 [}
Kpaero: Nxopa = 41 - Gpoit Ha Xxopara o6uTasauw crpazara ofto.
T =(_Tinl + T2n2 + T3m3 )= 336 + 96 + 120-° 7667.- Sespasmepen darop
24 . (n1+n2+n3) 720 A, e OTIPEAGHAMIL CPEAHOTO PHCHCTRYE
S e ., HE xopdi!"t',ﬁé\qac.
Qxopa = 116 ,[W] TonipHer noTok oTaesH 0T XopaTa (1o Taﬁnn a-l, OT%iQH}JO)KeHHE X)
T = 16 , [h] konu4ecTBO Yacose 3a TeMHuyCH ek B Koﬁe}o_'xbpéi_;ra ca B crpajara,
T = 24 , [h] xonmdecTso uacose 3a ChGOTEH AgH k KOET0 XOpata ca B crphaata.
T = 24 , [h] konuuecTBO uacose 3a HepeneH Jleﬁ;(ﬁxu_pai‘ﬂﬁik) B KOOTO X0PATa ca B crpajaTa.
nl = 21, [6p.] 6poHt va senHYHETE K B MECGI}&\ ST
n2 = 4, [6p.] Opo#t na chGOTHUTE anK B Mecella ™. ol
n = 5, [6p.] Opoit Ha HeACNHK M NPA3HUMHK DHKM B MECEL

BhBenenu ca cpe/inu JaHHK 3a GPOH 1 BMA Ha AHUTe 3a Mecel, PasTuKaTa 3a AeHCTBHTEIHN MECeiH M Manka.

6). TornkHa oTaeAeHa o7 ypeau

B). TonnuHa oTaeMeHa 0T OCBETHTETHH Tea

TonmiHa oTAeAEHa OT Te3H 2 NOATOYKH € oNpe/eneHa B Touka "JK" Ha oGscHHTEIHATA 3&MHCKA, KATO TA NPEACT:

BEHA B TAOMMUEH BH/L ¥ € OTHETEH? CPe/IHaTa MPONBIKUTENHOCT Ha paGoraTa Ha ac. CroliHocTTa e: 1180 [\

r). Tonnuna oTaeneHa win noreasata ot BuK uneranamiure, BoaonposonuTe wie ca Tonnousonupann 1 To3m
Gananc ce npeHelpersa B HACTOALLMAT CiTyHait. .

1). Tonnyna oTAeNeHa MAK NOTBIHATA OT KITHMATUUHITE MHCTANAIMH 33 CIYYauTe B KOHTO LENSHACOUEHHAT
TONNOOGMEH He TH OTYHTA. 34 Ta3u Crpald TORA € TOTIIMHATA OTAEEHA HAH TIOTbIIHATA OT TPbLORHUAT MBT
CELP3BAIN BLHITHUTE ¢ BLTPEIIHATE Tena. Tesn yuacTbuu ca ofpe M30MMpanHy H OTHOBO ce npuemar 3a Q.

e). Tonmha oTAeNeHa WK MOTIHATA OT IPOLIECH U npomykri. Ilprema ce, de HAMA TaKuba.

) BCHYKH KOMIOHEHTH Ha pereHepHpana TOIUIHHA KOMTO HE CA OTISTEHM 33 HAMANABAHE HA TOMINHHUTE 3aryd
B cnyyas e npuero 3a 0 (Hyna). Task CTOHHOCT MOJKE 4 Ce HIHCIIH 34 CIEAHUTE NO-H3BECTHU CTyyait:

- KOTAaTO Ce U3XBBPJIT OTPaGOTCH BLTPEIIEH Bb3/IyX HACOUEHO KbM BbHIIHY TEA HA KIHMATHLA,
- KOFaTO Ce INOJ3BA CHCPIUATA HA W3XBDPIIAHATA B KAHANA TOMUIA BOA OT OAHHTE 34 3ATOITAHE Ha
MOCTENBANIA MPACHR BOMA; TTOAOBO OTOMIEHHE HITH CE NPEMIaBa Ha KITMMATHLIATE, '

O6mwara cyma H2 TONTMHHHTE TOTOUH, KOUTO BAHAST HA TOMAMHHAST §anake e: 4826 [W]
OTIPOCTCH 3aNNC Ha JOPMYNATA MO KOATO ¢ MOTbIAHEHA Tabmiuara:
Qint

0,001 .(  4826). t + 0,001 .( X(1-bub. 0 t

I

Anyapu
2 |Despyapu | 672,0 4826 3243

10




3 [Mapt 744.0 4826 3591
4 {Anpun 720,0 4826 3475
.5 |Maii 7440 4826 3591
6 {IOnu 720.0 4826 3475
7 |YOnu 744,0 4826 3591
8 |Asrycr 744.0 4826 3591
9 |Cenremapn | 720,0 4826 3475
10 {OxTomMepr | 744,0 4826 3591
11 JHoemepn | 720,0 4826 3475
12 | dexemBpu | 744,0 4826 3591

L OoiglidzeTs

22.2.2 OnpeensiHe HA KOIHYECTRO TOMIHHEA NOJIYYEHO OT CABHIETO 0 MECelH.
O61wnTe TOMAMHAN Neuantu oT cIbHYER0 rpeeHe 3a BCAKA TOTHHHA 30HA W BCEKH MECEL ¢ M3YHCIABaT 0
YPaBHEHHETO;

Qsot = 0,001 ( ZDsolx ). t + 0,000 ( Z(I-btrl). Dsolul ). t , [kWh]

Keaero:
Dsol.k ,[W] - Cpeana no BPEME CTOHHOCT HA TOMUIMHHMAT NOTOK OT CIBHYEBO 06huBaHe Npes enementa "k"
Dsotul [W]- Cpenna no Bpeme cTOHHOCT Ha TOMHHHUAT NOTOK OT CILHYEBO 06LYBAHE npe3 enemenra "l" B
ChCE/IHA HE OTONIAeMa (He oXNaXKaaeMa) 30Ha,
birl = Hue » PEAYLMpaLLl (paKTOP 3a ChCEIHA HE OTOMIABAHA (HE OXNAKIAHA) 30HA ¢ TOMTHHEH

Hiv + e NOTOK Ipes enemeHt "]",
Hue , [W/K] e xoedmuuenta na MPEHOC HA TOTUIHHA OT HE HA BLH.

Hiv |, [W/K] ¢ xoedrumenTa Ha MPEHOC HA TOMIHHA MEKIY 2-T¢ 30HH.
[Toneske uMam pasIMyHK BHAOBE OTPAXICHMS OTIPEAeIM 0G0BIwEeHHTe KOSHHIMEHTH HA TPEHOC HA TOIHHE;

Huepean. = 135,9 , [W/K]
Huepegep. = 133,6 » [W/K]
CroitHOCTTa Ha Pey LIMPALIHAT (JAKTOP B JTETEH PEXKUM & bul = 13585 = 0,8155
30,733 + 135,85
PedepenTrara cToithoct e bwlp = 09639
// «

Mok [W] - Cpeana o BpEME CTOHHOCT HA TOTUTHHHMAT OOTOK OT CHLH‘-[CBO OGJ]'bHBaHe nmpes: enemeHTa "k
ce onpeaens o hopMynara: =
Dot = Fsh.ob.k . Asolx . Lol - Fik

KBEETO R

.‘|' v 2 o / I
Fsh.ob.x - (axtop Ha sacenusane Ha TPHEMALLATA CIIEHYEBA eHepn{ﬂ I'IQB'l:pXHOC'I‘ OT BHHIIHH NPHYHHH,
Ompeanenen e B Touka: 2.2.2.5 e :
Asolk  [m?]- edpexrusna NPHCMAILATa CI'bHYERA SHEPTHs oL Ha "k" e.nemeHTa (T 2223
lsolx  [W/m?]- cpesio aeHOHOWHMAT HirTeHaHTET Ha CIILHYEBO IpeeHe (o Tabnuua 2 Ha npuioxeHue 2)
Frx  -nrios koeduument Mexay enementa "k" n weGocrona. Uma ctoHHocTH;
Fre = 1 - npu HesaceHueH eteMenT
Fre = 0,5 - NpH 3aceHYeH elleMeHT

Drx  [W]- rormites notok s PE3YNTAT HA M3THYBAHETO ha eneMeHTa "k" koM Hebocroaa. (1. 2.2.2.4)

TadnauyHo npegeTaBsHe HA NPOU3BEXEHUETO; Fshobx | Asolx . Isolk 32 KIIHMATUZHPAHUTE 30HH
XOpH30HTAN C CH 51 18] 10 03 3 C3
Aunyapu 123 726 0 1301 0 3636 0 0 0
Denpyapu 171 1009 0 1597 0 3932 0 0 0
MapT 234 1397 { 1879 0 3700 0 0 0
Anpui 302 1785 0 2177 0 3231 0 0 0
Maii 208 1645 0 1926 0 2414 0 0 0
Onu 243 1799 0 2257 0 2732 0 0 0
HOmm 237 1751 0 2195 0 2722 0 0 0
Agryer 238 1603 0 2266 0 3408 0 0 0
Cemenmapu 185 1292 0 1926 0 3734 0 0 0
OKTOMEpH 196 1153 0 1739 0 4018 0 0 0
Hoemspu 125 778 0 1254 0 3338 0 0 0
HexeMBpu o8 616 ] 1045 0 2939 0 0 0
11




IB Tasu Tabnwua He ca BriIrOUEH IOULETE HA OTPKACHUATA NPHEMALIH TOIUTHHA KBM 30RK 2 1 3 OT Mail 1o cenTeMbpH] |

TaGJsin4Ho npeacTaBsiHe HA NMPOHIBEICHHETO: Fshob . Asolx . Isolx 3a HExaumaTusupauure 3onu

XOpHIOHTAN C CH H )] 10 103 3 C3
Mati 143 6 0 46 0 7 0 2752 0
Knn 167 7 0 54 0 8 0 3225 0
Honu 163 7 0 52 0 8 0 3136 0
Asrycr 164 6 0 54 0 10 0 3237 0
CenremBpy 127 5 0 46 0 I1 0 2752 0
B ra3u Tab/1kla ca camo [WIOLNTE HA OrPAKAEHHATA IPHEMALLH TOIIHHA XbM 30HH 2 1 3 0T Mali 10 cenTeMBph!

-

gt s i§ “‘Q

Sluyapy 7440 R R L 0,9630

Despyapy 1,0 1014,6 3715 5694
Mapr 1,0 1014,6 6216 6195
Anpun 1,0 1014,6 6501 6480
Mai 1,0 1014,6 5199 5178 29542
HOHu 1,0 1014,6 6038 6017 34609
I0nn 1,0 1014,6 5911 5890 3365,8
ABrycr 1,0 1014,6 6521 6501 3471,5
Centemaphn 1,0 10146 6143 6123 2041,1
OKTOMBpH 1,0 1014,6 6112 6092
Hoemapn 1,0 1014,6 4501 4480
I[eKeMBpu 1,0 1014,6 3704 3683
Qsol
T

@ﬁ‘%@ﬁ oAl u_xﬁm

] 3550
2 |Despvapu | 6720 5715 5694 0,0 0,9639. 7708155 3840 3826
3 |Mapr 7440 6216 6195 0,0 963908155, | 4624 4609
4| Anpun 720,0 6501 6480 0,0  /.0,9639 [ 08155 Y 4680 4666
5 [Man 744,0 5199 5178 29542 /' 1..0,9639" 10,8155, |\ 3947 4258
6 {Oum 720,0 6038 6017 3460,9 . [10,9639 T 058155} [14437 4792
7 [¥onu 744 () 5911 5890 3365,8 1-1%0,9639 | 0,8155. | 4488 4844
8 |ABrycr 744.0 6521 6501 3471,5 40,9639, 0,8155 [ 4945 5313
9 |Cenremspu | 720,0 6143 6123 29411 10,9639 | 0.8755 | 4500 4799
10{OktomBpr | 744.0 6112 6092 0,0 0,9639 |. 0,8155 4548 4532
11|Hoemspu | 720,0 4501 4480 0,0 0,9639 10,8155 3241 3226
12| Hexemppn | 744,0 3704 3683 0,0 0,9639 | 0,8155 2756 2740

B
Hhar it

2.2.2.3 EdexrinHa npueMantiaTta cibHUEBA SHCNrHS NonL Ha "k" eneMenTa ce OLIpEAeNs B 3aBICHMOCT OT BHAA U,
KaT0 34 npo3payHu encMedTH (po3opuu) hopMynara e
Asolk = Tshg . gal I- Fr ) Awp Jm?]

Kb IETO

Fsh.gl - ®akrop Ha 33ceHUBAHETO OT MOJBIKHH 3accHuBaly yetpokerna (no 1atn. 12 v 13 oT npwnox.3)

B ciyuas ca npuetu:
Fshg = 0,95 - 3a 3uMHus cesoH (Genu npospaynu nepaeTa)

Fsh.gl

0,75 - 3a neTHna ce3oH (6eNH BLTPELUHK HENPO3PAYHH WIOPH)

gol = Fw . gan = 09 . geln  koeduumenT Ha o6Ia NPOTYCKATENHA CIOCOBHOCT

HA NMPO3PAYHHATE SIEMEHTH. Koraro Tesn enemenTu He ca pasnonoKeHu MEPNEHANKYTAPHO Ha

CITLHUEBUTE JIbUH (T.€. MOYTH BUHArK) TOH ce kopHrupa ¢ daxtopa Fw=0,90. Heiicteurentmsr
KOB(MLIHEHT HA CyMapHa TIPOTTCKAMBOCT Ha b HYEBA EHEPrus MpH MEPTICHANKYARPHO TEYEHH!

Zeln  ce onpenena no tabauua 7 ot Mpunoxenue 3. B nawuar ciyuail ¢ npueTo:
Zgln = 0,67 - 3a mBoeH cTRKIORAKET ¢ K-cTBKIO
12




gg = 09 . 067 = 0,603

Fr =

20% - daxrop (vacTra) Ha pamkata Ha Mposopena T obuwaTa NoELPXHOCT. [TpueTa e cpeaH:

CTOAHOCT M TOBA, HE BCUUKH NPO3OPLUM €& OT SIHH H Chill BUA,
Awp - IBJTHA INIOL, Ha IPO3OPETIA TTO 3HIAPCKH MEpKH
C rophuTe JaHHH CME OTIPSHCITIIH,

TpO30pUH;
Asolx = 095 . 0,603 ( 1- 020 ) Awp = 0458. Aw.p - 33 3uMen peRumM
Asolk = 0,75 0,603 ( [- 020 ) Awp = 0362. Aw.p - 3aneTeH perum
22.2.4 TonnuHHMSIT NOTOK B PE3VIITAT HA H3ALYBAHETO HA elemenTa k' KbM HeGOCBOIA ce DIpEACAs 11O
dopmynaTta;
DOrx = Ree . Ue . Ac . he . Aler , [W]
KBIETO
hr =4.g.6( 0Os + 273 )3 [ Wim?2 K]-koehueHT Ha TonsionpeMiHasane
Upe3 H3IbYBAHE OT NORBPXHOCTTA KBM HeGocBoaa.
€ - cTened Ha YepHoTa Ha MoBapxrocTuTe. [To Tafnyua 3 ot nprinoxenne X
Ecrenn = 0,9 - 3a Hempo3pauHu eNeMeHTH
Enpoz, = 0,55 - 32 IPO3paAMHH ENEMEHTH
6 = 5,67 .10"-8, [W/m? K"4] - KouctarTa na Credan - Bontuman
Oss = 10, [°C] - cpenua apuTMETHYHA CTOMHOCT HA TEMIEPATYPATA HA NOBBPXHOCT

H TeMiepatypata sa neGocsoga. Ilpy nunca na naunu ce npuema 10°C.
¢ MPUETHTE NO-rope JaHHH & HIUHCIEH;

4,6338 [W/m2K]
2,8318 ,[W/m2K]
AQer = 1T, [°K] - cpenna TemnepaTypua pas/ika MexKly TeMNepaTypaTa Ha BLHIIHUSAT Bb3YX M

neboceoma. fpuema ce 11°K
CrkpaTeH 3armic Ha HOPMYNIATA Ch¢ 3AMECTEHH CTOHHOCTH;

Ore = 2,0389. Ue Ac
Ore = 1246, Uc ., Ac

il

33 CTEHH hr

nposopun  hr

» [W] - 3a nenpospaunu enemMenTH (cretu)
» [W] - 3a npospauun enemenTH (TiposopLn)

2.2.2.5 Onpenensive akTop Ha 3aceHyYBAHE HA NPHEMAIIATA CIBHYEEA €HEPrUs NOBLPXHOCT OT BLHIIHN
npuyunn,  Fshob

a) 3aceHYBAHE OT APYIW CTPajM:

@) 3acenysane oT Tonorpadus (XbIMOBE W AbPBETA) I =

Tesu npe moaTouky "a" KW "G" ce OTpasNBAT HA Koe¢muwe|-rra Fhur OT c])opmynaTa n\o—m)ny
CroiiHocTTa Ha TO3M KOedUIMENT ce B3eMa OT Tabmuua 9 Ha HpHm}KeHHe 3

0) 3aceHuBaHE OT KOIMPKH M APYI'H eICMEHTH HA CTPa/aTa :
Io Ta3n noaTOUKA CE ONPESRIIAT KOSPHIMEHTHTE

Fov - tpaxrop na sacermBane ot kosupku (n(;\ T@Gnﬁ'ﬁa 10 oi‘*i’[pm‘:omeﬂne 3)

Ffin - daxtop na 3acenunane ot crpaHuiby cenmuiin {no Ta6mma 11 ot IMpunosxeHne 3)
hopmynata no kosTo ce onpenens GaKTopa Ha 3acEHUBANE €

Fsh = Fhor . Fov . Frin

3acenuBane HA CTEHH M MPO3OPIUH OT APYTH CTPATH, XhJIMOBE H AbPBETA. Fhor
No|enemenT| <° C |« CH |« H [< U [« 10 [« 103 |< 3 J< 3
CT. ¥ Po3.| 1o 1 0,981 [0 0,962 0,972 |w 0,982 0,972 |w 0,962 0,981

JaceHunane Ha CTPAAATA OT CTPAHHYHH CEHHHIIN (ChCeANA crpana) Frin
Noj enement | <° C |« CH |« H (< IOH |¢ W0 [< 03 [< 3 |« (3
CT, W Npo3.| o I ] 9 1 1 0 1 1 0 1 1

OGo061ieHo 3acen Bane HA CTCHH W IPO30PIH HA €rpajaTa: Fst=Fnor.Frin

Mol enemenr | <° C <= CH |<= H |« IOM |« 1 e 103 |<= 3 | 3
CT. M IPO3.] 1o i 0,981 0,962 0,972 (0,982 0,972 I 0,962 0,981

B ropuata Tabauiia ce pasriiex/ia 3aCEHUBAHETO HA UAIATA CTPALA, & B A0JIHATA Ha MpO30PUNTE, KATO €
BIJIIOHEHO U 3aCEHYBAHETO HA Crpasara. Tesi CTOHHOCTH Ce NON3BAT 38 HeNpPO3PauHUTE eNCMEHTH B Touka 2.2.2.2

AKO HAMA 3aCEHUBAHE B KJIETKUTE BLBEAETE CTOHHOCTTE

1

Npa3opUA

3aceH4YBaHe HA NPO3OPUHN OT KOPHU3K (FOPHH CEHHNIN)

Fov

< CHU [« U [« 10U

No) ¢ cenmnx | <® C

< 10 [« 103

< 3

<©

C3
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1{oTkputH| o | 0 i 0 1 0 1 0 1 0 I 0 ] o 1
2] ol |0 0,91 (o 0,826 [0 0,882 [30 0,885 [0 0,888 [0 0,885 {0 0,882 | 0,896
3

4

Tin2 | 4 0,8 Jas 0,774 |as 0,748 |45 0,732 [ss 0,716 |45 0,732 [as 0,748 {4 0,774

0O-¢1-6 0540 N &1 A

T3 J-s0—0;664 60— 0,616 |a—0,568 fe 0,5 oo 0,46 |50 0,514 [0 0,568 [s0 0,610

RPO3CPLA 060611en0 3aceHyBaHe HA NPO3OPUH Fsi'=Fsh . Fov
Ne| c cenmmi C CH H oM 10) KO3 3 C3
1| oTKpHTH 1 0,981 0,962 0,972 0,982 0,972 0,962 0,981
2| Tunl 0,879 0,8485 0,3602 0,872 0,8602 0,8485 0,879
3] tun2 0,7593 0,7196 0,7115 0,7031 0,7115 0,7196 0,7593
4 0,4996 0,4996 0,5464

2.3, Onpepensine A FOAMIIAATA NOTPEOHA GHEPIHS 32 BEHTHAANMH
Onpenens ce 3a BCEKH Mecell, KaTo 3a ICPHOAA HA OTOMLISBAHE (GOPMY/IATA &

Qves = 1/1000. { Hve. ( 6 - 0 )t . [kW] ,

a 38 OXJIAJIMTEIHHAT [IEPUOR €:

Quen = 11000, { Hve, ( 0ic -  0e )t , [kW] f

KbAETO: '
Hve. |, [W/K] - Koedutmenra na npenoc na aBHa Tommsa c BeHTHIAHOReH FB3ayX (B Touka 4.3),

Bin = 19,07 ,[°C] - Temnepatypa Ha 30HaTa 8 3uMeH (ordﬁ.wayi’éﬁéﬁ‘)”ﬁéxmm."; \ ‘ :

Oic = 26,00 ,[°C] - remneparypa na 30HaTa B JieTen (pfgnéﬁwrggeﬂ)jbemm\1 N ;

Be ,[°C] - cpesno Meceuna TemIepaTypa Ha BbHIIHHAT BH3IIYX SRR i

t » [h] - npoasmKHTEIHOCTTA HA Mecewa B YacoBe , : f

Tabmurza ¢ koJIMuecTBrO 00xoMHMa 24 BeHTHHauHﬁI '
B ¥ e m‘f% :?é% %f%%” i g‘i ig‘ s — — o

| |Auyapu

2 |Pempyapu | 672,0 3,4 19,07 0,0 0,0

3 [Maprt 7440 7,5 19,07 0,0 0,0

4 | Anpui 720,0 12,5 19,07 0,0 0,0 i
5 {Mait 7440 16,4 26,00 0,0 0,0
6 1HOumn 720,0 21,0 26,00 0,0 0,0 :
7 |Honn 744.,0 23,8 26,00 0,0 0,0

8 |Amryer 744,0 23,5 26,00 0,0 0,0

9 {Cerrremmpn | 720,0 19,4 26,00 0,0 0,0

10 |Oxromepu | 744,0 13,6 19,07 0,0 0,0

11 |HoemBpu | 720,0 8,4 19,07

12 | dexemepu | 744,0 3,8 19,07

2.4. Onpegensine na roNMHATA NOTPeSHA CHEPTHS 3a GUTORO ropemo BogocHabassane (BI'B)
ToTpe6Hara eneprus chbBNasa ¢ HETHATA M Ce ONPesess Mo (hopmynara;

Qw (p.chw . Vw ( Bw - B ) kW]

i

KBOCTO!

(p.chw
Vw ,[m*] - ofem Ha oToTisBaNATA BOAA 38 HIUHCIHTETHHAT HEPROIL.

B Hapeafa 7 nama pernameHTUpaHu HOPMaTHBHH KOJIMYECTBA TOMA Bota 3a 1 wonek, B NO-CTAPHAT BapuauT ot 2004 r.
Ha HapenGara Te 0s1xa periiaMeHTHPAHH TaKa:

L1610 ,[kWhi(m®.K)] - 06emuo n3pases TommHen Koe(HUIMEeHT HA BOJAATA

|
I
|
I
1

Vw = 2 ,[m*] - Ha yoBeK 3a Mecer; i
Vw = 3 ,[m’] - Ha yoBeK 33 OTOMNHTENHUAT NepHoL;

Vw = 9 ,[m’] - Ha uoBeK 3a roAnwNo 6anancupare. i
Bw = 60 ,[°C] - TemniepaTypa Ha ropelaTa Bona
B = 10 ,[°C] - TemnepaTtypa Ha ¢TydenaTa Boga
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2,5, Onpepensine Ha rofmmHATA NOTPEOHA EHEPTHS 3a OXIAKAAHE
2,51 Cyx oxnaaurenes Togap.
IMoTpeGHara cHeprus 3a oXnaxuane ce ONpeaens 3a BCeku Mecell o (opMy.iaTa:

Qcna = Qg - ncls . QCht [KWh]  npu ycioswe, ve Qcnd = 0
KBASTO!
Qcen ,[KWh] - TonnmHEnITE TIeYantH B 30HATA 32 Meceld
Qcnt [ - MBJTHUTE TOMTHEHM 3ary0u B 30HaTA 38 MECEHA
ncls, 6espa3mepe1-l axTop Ha ONION3OTROPARAHE Ha TOTUTHHHHTE 3ary0H B 30HATa 3a Mecetia, Onpenens
B 38BHCHMOCT OT CTOHHOCTTA Ha OTHOUIEHHETO! Y. = QcCht
Karo npu: Qc.gn
YH > 0 u YH.  # 1 BaxcH (hopMynaTa: MHog =  [-yH " aw
1-yH A (antl)
YH, = 1 BakK hopMynaTta: THng = an/ (agt+l) = 7,0765 /  8,0765 = 0,876
YH. < 0 paxw dopmynara; MHng = 1
Hucnewnar napameTsp dn ce onpeaens no gopmynara; an = ano + T/ o = 17,0765

CrofiHocTra My € onpegenesa B Touka 2.2,

Onpenenﬂﬂe Ha I'OJIMIIHATA HOTpeﬁHa eHepms{ 3a oxnamﬂaﬂe (110 Hape,t[6a 7- 2009)
TR i RN ?ﬁ% ] ‘;) o 33‘9‘ ig;%"‘ "; i !é%'“ B 7 LR

QC nd

5 |Ma# 8894
0 [FOun 4513 6576 8267 10,9937 3783 1377
7 |HOonu 1949 2887 8435 1,0000 6486 5192
8 |ABryct 2039 3125 8904 1,0000 6844 5411
9 |Cenremepn | 5400 8124 8274 0,9825 2968 0
Q010 sa omaTal TR 20681 ETTIO80 T
onpeeisie Ha CTOMHOCTHTE Ha Qcht = Qne = Qr + Quw ,[kWh]e HAIIPAREHO B Touka 2.2.1.
8 Ha Qcen = Qi +  Qsol ,[kWh] e nanpaseno p Touka 2.2.2,
FonHmHaTa HOTpG6Ha eHeprnH 3a oxnancz[aHe (cyx TOBap)
Cenremppu 1979
R R P
2.5.2 JlaTenTen (BAAXHOCTEH) TOBAP,
Onpegens ce no dbopmynara:
Qcw = Qaw + Qpw + Qew .[kWh]
KBAETO; QcCw [kWh] - Tormuna ua BRAraTa, KoATO e OTHEMa OT 30HATA.

Qaw [kWh] - Tonauna na Brarata or MHQUITPHPAHHSAT BLHUIEH BBIAYX,
Qpw [kWh] - ronmua Ha BraraTa oTienena ot Xopara,
Qew ,[KWh] - Tonsuna na Bnarata ot APYTH H3TOYHHUK OTACIALLM 8 B 30HATA,

2.5.2.1 Oupesenane HA TONIHHATA OT MEQUITPUPAHUAT BEHIUEH BLIIYX.
Torumnara Ha Brarara o HHGUITPHPAHEAT BBHIIEH BL3AYX C& ONPeLIS 110 dopmynara;

Qaw = n.V ( Xe + Xi ) pda . 25 . fc
3600
n [1/h] - kpaTHoCT Ha UKpKymauws (onpeaeneHa e B Touka 4.3)

V' [m*] - neren oxnaxnaem obem (30ua 1)
Xe ,[kg/kg] - BrarochabpixaHye Ha BRHIIHKAT Bb34YX, OMPEAENEHO 110 MECELH B 3ABUCHMOCT OT
CPe/IHOMECETHATA TEMIIEPATYPa U OTHOCHTEIIHA BIIaZKHOCT 110 (HopMyIaTa:
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Xi ,[kg/kg] - BnarochaBpiKkaHKe Ha BLTPEWHHAT BB3MYX, ONIPEACIECHO npH BraxnocT 50%
BlaroeshpaiuaTa ce Onpenendr no hopMyaara:

0,62198 . pw A B - pw ) \lkg/ke]

Xe

pw = ¢ . pw / 100 ,Pa - mapuuarHo HansTane Ha BOAHUTE MapH.
© % - OTHOCHTEIIHA BAZXKHOCT Ha BbHUIHMAT BB3/IyX 32 Mecera.

Pws ,Pa- nansraHe Ha HacHIAHEe HA BOAHWTE MApH NPH BLHIIHA MECevHa TeMHepaTypa
B ,Pa- GapoMeTpiuno HaniraHe Ha Bb3yxa (32 Bnarocenrpan)
Hamiranero Ha HacuIllaHe Ha BONHKTE APy Ce OIpeaeNs 1o GopMynaTa:

p — (77-3450+0,0057.7-7235 /T / T®?%  Pa-xvaero T=Pe+273,15 (abiec.remneparypa)
wW.S

3aGenexka: B Hapea6a 7 dopmynata e rpewno msnkcana, Tam 7235 e AaAeHO ¢be 3aneTas Taka 7,235
Pda ,[kg/m’] - MIBTHOCTTA Ha BBTPELUHKUAT BBITYX ONPELCICHA 110 dopmynara;
pda = B~/ 2869.T ,[kgh’]- kvmero T=Pe+273,15 (a6c.Temneparypa), a B - nanaradero.
tc  .[h]- Gpo# uacose B MeCeLa B KOMTO CE NOM3BA KIHMATHIHAT? HHCTAnAUUA

Ta6ﬂlfl‘-lHO ]'[pe,!lCTaBHHe Ha OCHOBHHUTE QAHHH H606XO,ELHMH 34 onpeﬂenﬂﬂe Ha

0,0109 ,

5 IMait

6 [FOun 720,0 25% 180,0 0,5 2108 347
7 [FOnwm 7440 35% 260,4 0,5 2108 210,2
8 {ABrYCT 744,0 30% 223,2 0,5 2108 51,4
9 |Centemapu 720,0 15% 108,0 0,5 2108 -107,9

[MpueTara yact 0T BpemeTo B KOSTO PaBOTAT KIMMATHIIUTE 3aBHCH OT 3aMaca Ha MOLUHOCT, KOMTO T€ HMAT M OT TOBA, Ye
Tpe3 HOLLITE Te HE ¢ MOJZBAT (T.e. T CASJBA 14 ¢ [0-Majka oT S0%)

2.5.2.2 OnpepensHe Ha TOMVINHATA HA BIATATA OTAEIEHA 0T XOPATA.
B napenGa 7 e panena cneanara opmyna 3a onpesesiHeTo u;
Qpw = Opw . tp ,[kWh]

KbIETO! C)p.w ;[kWT] - & cpenna uacosa cTOMHOCT Ha NATEHTHHAT TOMAWHEH TIOTOK OT x0pa 3a
TEPHOJA Ha NPECTOs MM, KATO TOH ce OIIPefens B 3aBUCHMOCT OT Gpos Ha XOpaTa
H OTACNCHUAT OT €XUH 4OBEK TOMIHHEH N0TOK B 3aBUCHMOCT OT (hH3HYeCKaTa My
AKTHRHOCT,

B rouka 22.2.1 e onpesienexa mbaHaTa MeTaBOTHTHA TOMIAHA KOSTO OTIENAT XOpaTa B 30HATA 1 TA €

BRMQYEHA B ONIPEALIIAHETO HA CYyMATa OT TOINTHHHNTE NOTOUH B 3oHata. AMintk B Hes pimsa u BJIaraTa OTAENEHa OT X¢
TToBTOPHOTO 1 BK/IOYBAHE B H3HHCICHUATA LU A0BE/E A0 FPSILCH KpaeH pesyarat, Ilo tasu nanuHa He:a uaqucnﬂnam
2.5.2.2 Onpesiensye HA TOIIMHATA HA BArATA QTAEAEHA OT IDYTH M3TOUHHLK B 30HaTa ’
B Hapen6a 7 e nagena cneasata ¢gopmyna 3a onpesensseTo u: £
Qew = Oew . tp / SR
KBASTO! Ocw J[KW] - e cpenna yacosa CTOHHOCT HA TONANHEH HOTOK or Bﬂara oT: n'
38 IEPHORA HA OTULISTHETO HM, N

tp  ,[h] - cymara ot uacoseTe 3a Mecena B KOUTO Te3n H3T01{HHIIH OT,ILCJIHT TO]‘IJ]HHEI
ako T > tC  cenpuema h = LA
34 pasrnex}AaHaTa Crpaja HaMa JPYTH H3TOUHKIA HA BIATA HH TOMIMEA, KOMTO 13 HE C4 OMHCAHH B TouKa 2.2.

Tab/im4no npeacTapsine Ha rogUUIHATA ROTpeGHA CHEPrHA 32 OXJIAKAAHE
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ABTYCT 6896 5462

e
LD

B TayiiLaTa ca CyMHPaHH CYXHAT W IATEHTEH (Bﬂa}KHOCTeH) TOIMJIHHER TOBAP (EHEprus).

2.6. Onpenensine Ha TONHINHATA CNECTEHA EHEPTHS OT pekynepartopn, Qr
B HapeaGa 7 ot 2009 Hama npusioxena hpopMysia 3a OnpeieNiHeTo Ha Ta3H eHeprus, B Mo-CTapHAT BApHaHT Ha

chilara Hapeaba (ot 2004 r.) B [Tpunoxkenne 3 GopMyliaTa 38 ONpeaenTHETO &

Qr = Znmmer, . V . (pch ( 6 - Be ). tu ,[Wh]|
Onpenens ce 3a BoAKa HHCTANALMA ¥ BCEKH Mecel, KATO!
Nuwer ,[1/h] - KpaTHOCT Ha UMPKYNALWS Ha HHCTANALKMATA C PEKYIEPATOp
V  ,[m?] - neren 06eM Ha 3onaTa 00CTy(BAHA OT HHCTANAMKATA

FopruTe 2 weHa MOTaT 4a ce 3aMECTAT ¢ NeGHTa Ha MHCTANALIMATA, TIOHEXKE B CTYHAs TOMH € H3BECTEH,
OnpegedeH € B Touka 4,3 3a HHCTANATIMSL: OB-1 skmoyeauia CB-1 u HB-1

HeGutane: Qe = 0 ,[m*h] kaTo Tyk € BKMIOYEH 1 NeGHTA IPHYMHEH OT Pa3THKATA HA HARATAH!
B CMYKaTeTHaTa H H3XBRPJAMA peilleTka NMpH naz Ha Hansrade S0Pa.

T = 48% - e(exTHBHOCT Ha pekyniepaTopa. B ciydas ¢ OT THN BL3AYX/Bb3AYX.
(p.c)a = 0,34 [WhAm’.K)] - criewprhrden oGeMeH TorMHeH KanaiuTeT Ha Bb3AYXAa.
0 °C]- TEMIICPATYPA Hat BLHIIHUAT BbIAYX [1PE3 MECENd

Be  ,[°C] - Temmeparypa Ha BBTPELIHUAT Bb3/IyX Tpe3 Mecelta

tw ,[h] - cymapHo Bpeme B Meceua ipe3 KOETO ce TI0M3Ba HHCTAIALMATA C pekyneparop,
B cnyuas To e cpeaso 3 vaca/len M ce M3UMCMSBA B 3aBUCHMOCT OT MPOIBIKUTENHOCTTA HA MECeLis

Taﬁnﬂua Ha KOHI’I'-IGCTBOTO TOHJ'II/IHa CHGCTCHO OT peKyHepaTopa HO MGCBI_IH

0.1

1

2 |DeBpyapu 84 19.1 0,0

3 |Mapr 93 19,1 7,51 0,0 48% 0,0

4 |Anpun 6 18 19,1 12,49 0,0 48% 0,0

5 {Maii 0 0 26,0 16,40 0,0 48% 0,0

6 |FOHM 15 45 26,0 21,00 0,0 48% 0,0

7 [FOunm 31 93 26,0 23,80 0,0 48% 0,0

8 [ABrycr 31 93 26,0 23,50 0,0 48% 0,0

9 {Cenremapy 10 30 26,0 19,40 0,0 48%.- -1 0,0

10[Oxromppn 3 9 19,1 13,57 0,0 48% . |- 20,0

11{Hoemspu 30 90 19,1 8.41 0,0 /. 48% . 0,0 I

12| exemspu | 31 93 19,1 3,79 0,0 | 48%. [~ 00%]"

JaHHKTE ca OTpe/lencHH 3a 2Ta PEXIMA OTOINTEHWE W OXTAIKIANE, KaTO: Ca cwﬁpasenn o npom:mrcmennocw

M. [Tonyuasa ce crecTsBaHe HA HEPTUA B OTOILIMTENEH PEXKHM OT: 0,0 [kWh] asd oxnaﬂnTeaniﬂT ce rnofyua
oBpaTeH edekT oT! 0,0 [kWh]. [Tonesxe B NO-ronAMAaTa HACT 0T BPEMETO peicy epatopa; He OXJIa?I{.Ela a oTonAd
MOCTLNBALIMAT CBENK BB3AYX. ToBA MOXKE A4 ¢ KOMNEHCHpa ¢ pekynepatop ¢ Gai-nac o §' Cly4an He ¢ 3a.uo>1<eH TaKbB,
PeaiHoe criecTeHaTa roauiiHa eHeprus e 0,0 [kWh]. i o R

Onpenensine na 6pyTHATA 0 IBPBUYHATA eHEPTHS 32 CrPagaTa.

bp

YTHATa eHeprusa NpedcTarAdBa ACHCTBHTEAHO HeoOXonnMaTa CHEPIrHA 38 NOAOBKEHE Ha MHUKPOKITHMATE B

Crpanara, karo KbM Hes ce 100aBAT i saryGute 3a peoSpasysane, NPEHOC H pasmpeeNeHHe, KOUTO Ce PEaTH3HpAT B TeX.
HHYECKHTE CHCTEMH Ha CTPANATA W €HEPTHATA HEOOXOMMMA 38 TPAHCTIOPTUPAHE HA TOMNO/CTY O HOcHTeNMTE, [T0-NIpocTo
Ka3rHO, GPYTHATA CHEPIHA € Ta3K KOATO € HeOGXOAMMO 1a Ce NOCTABHM /10 CrpaaaTa.

TTLpeHYRATA eHEPIUs ¢ CKBUBATEHTHA Ha BPYTHATA, KATO B lies Ce OT4MTA 3aTYGHTE 38 IPON3BOACTBOTA, npe-

HOC M pasip
oOpazysaHe

CLeEHNE 10 crpajiata. T.e. ToBa € eHepruaTa, KoATO He € Guna 06eKT Ha Npouec Ha MPeBPbIIAHE WM Ha M|
B JIPYT BHA.
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3.1. Onpeaensine na BpyrHara eneprus
3.1.1 bpyTna notpebna eHepras 3a oToOITEHHE
Onpenens ce 3a BCAKA 30Ha U Mecel Mo opMynara;

QH,m = QH,nd.m + EH,sys.m JkWh]
Me . n . MNa . Ne
Knaero:

QH,nd.m ;[kWh] e motpeGHara eHeprus 3a oTonngRaHe Ha 30HATA 33 MECEIa. Onpexeneya B Tovka 2.2,

En,sys.m AkWh] e rominuTeHO HeoGXouMaTa eneprus 3a paboTaTa Ha OTOTTUTENHATA MHCTANIALHKS.
HpuMepHo: eNeKTPOEHEPTHA 38 LMPKYMAIHOHHH NOMITH WM REHTHIATOPH. B PasrIeKIaHUAT
Crryqali HAMa TaKaRa eHepTHA.

Msys = MNe . md . Ma . Me  ToBa npousseseHHe NpeACTaRNABA ePEKTHBHOCTT:

Ha LAJNIATA CHCTEMA 34 OTOIIEHNE,

e ~ ¢(PEKTHBHOCT HA OTAABAHE HA TOTUIUHA OT OTOTUMTENHHTE TeJIa KbM OTOILISCMUST 0BeM.
@opmynuTe 3a onpesiendHe Ha To3u koeHUKeHT ca fazenu B BIIC EN 15316-2,1, - 2,3;

Md - €(PeKTHBHOCT Ha NPEHOCA H PA3HpPE/IENIEHHETO Ha TOMIMHA OT H3TOUHMKA 10 30HaTa. ToRa ca
3aryGure Ha TppOHa pasnpenenuTenia Mpexa. ICOraTo T4 € pasnoAOKEHA HILATC B OTONIIEMA
30Ha MOXE Iz Ce NPHEME, Ue HAMA TAKHBA, T.e. 1 . MakcumalnHaTa cToHHOCT Ha 3ary6u-
TE MOXKe & A0CTHrHE A0 15% nin koeduuMenT Ha edekTHBHOCT 0,85 .

Ma ~ e(eKTHBHOCT Ha CHCTEMATa 33 ABTOMATHUHO YIIPABIEHHE Ha TOnoNpeaasaneTo, ToBa ca 3a-
TyGHTE KONTO peanusmpa HHCTATALWMATA OT HETOUHO YIIPABIICHHE. I[IpuMepHo nperpaBane Ha
TNIOMEIIEHHATA BCICACTRHE JIOMIA PErYJIRLHA HA TEMIICPATYPaTa H Ap. BriMoiHsTe cCTORHOCTH
ca: ITpn 106po (aBTOMATHYHO) ynpaBnemye: | mpu nowo ynpasnerue 0,95
[IPH PBUHO ynpagaenne 0,92

Mg - €peKTHBHOCT Ha FeHePaTOPa Ha TOMINHA. 34 KIHMATHLM e npuema COP, a 3a xormy KT/,

32 M3YHCIEHHATA [10-/10JTY TIPHEMAM, He:
57% ot obema 11e Ce OTOINABA ¢ KIMMATHLH, MNsys = COP ; EHsysm = 0
20% OT eneKTPHYECKH OTOITNHTEIHH TeNa; Tsys = 0,99 ; Exsysm = 0,1% . Qum
23% OT MeMKH M KAMUHM Ha DLPBA; Noys = 0,70 ; Exsysm = 00% . QHm

Ta6anHo ONIPEJICIITHE Ha GpytHaTa CHCPI'H 32 OTOTUICHHE

|

2 |Despyapu
3 [Mapr

4 [Anpun

10 |OxTOMBpH
11 [Hoemepu
12 | [exeMBpu

6576
0720 T FiasaIg

Ta6JIHqu onpeﬂenﬂﬁe Ha 6pyTHa pe(pepeHTHa CHEPI'H 38 QTOHIICHHC

e 2@?@ ;
" ..f%}%% |
v

1 H yapu
2 |®erpyapu .
3 IMapr 1757 1745 2835 ,6387 .
4 |Anpun 169 185 301 ¥ > 6557
10 |OxkTOMBpH 71 78 127 ). 277
11 |Hoemppu 1572 1561 2537 | 5670
12 | HexemBpu 3577 3045 4948 11570

Obiolsa forl | 15187 TR0 830911
BpyThata eHeprua ce Momyyara No-Manka OT NOTPeBHATA 33 OTOIUIEHHIE TIOHENE TACT OT HES Ce
IOCTABA OT KNMMATHLK, & Té HMaT KoeuiHeHT Ha Npeobpazysate (COP) rmo-ronsm o 1,

3.1.2 bpyTHa moTpefHA eHEPrus 33 oxJNAMAAHE
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Onpenelis ce 3a BCAKA 30Ha M Mecell TIo hopMyaaTa;

Qcm = Qcndm + Qcowm + ECsysm | [kWh]
e . mNd . M . Te
Kvoeto:  QCnd.m ;[kWh] ¢ moTpeGrara eHepria 3a OXNaNIaHe HA 30HATA 3a MECELA. Cyx Tosap,
QcCw.m [kWh] e notpebuara eneprus Ha Bnarara BHecena B oGema. JlarenTen TOBAp.

Onpeaesneny ca B Touka 2.5 UMa TH H KaTO CyMa,
OcTananuTe eneMeHTH Ha (hopMysnaTa ca aHANOIHYHH HA Te3H B Touka 3,21 (B MpemHUAT JIHCT),
KnumaThsaunsTa (OXTakAaHETO) e C& PABH Che CTAHAAPTHH KIHMATHIM CITHT CHCTEME C KO UUMEHT Ha

Ha e(DEKTHBHOCT B POIKKM OxnaxcdaHe ERR = Msys = 3,00 3a Te3m cHcTeMH Hama BECsysm= 0%

ABryer 6844 51 6896 3,00 2299

Eell B0 RS Ko N RV

Cenremspu 1979 -108 1871 3,00 624

Aprycr 5411 3l
CenreMapy 0 -108

3.1.3 bpyrna notpebHa eneprud 3a BeHTHNANMS
lNoTpebrata eHeprus 3a BEHTHIALHOHHHTE HHCTANAUYN € H3YUCIeHa B Touka 2.3. Ts e 0 ,[kWh]

KbM Hea crienisa camo ma ce 1o6aru eneprudra KOHCYM#PaHa 0T BEHTUNATOpHTE, Ev,sysm
B cryqal, te BeHTHNALUMOHHATA HHCTANALIS € OT THIT ¢ IPEABAPHTETHO 3arpsARaHe WIH OXN@KIAHE HA BbITyXa
WITH C€ NIPABH OBIKHABAHC (M3CYIIABAHE) HA BH3LYXA H TOBA HE € BKIHUEHD B M3UMCICHHATA [I0 ONPENIETIAHETO W, TOMARA :
GpyTHara noTpeGHa eHEprus ce orpeIeist no hopmynnTe:
3.1.3.1 3a 3umen OTOTLTHTEIEH NEPHOJL;

Je
q\:e.m. Z Z (pe,‘j 'he,.f - psup,m '}J‘sup,m)

1 s L [KWh]
0 R e 1— » + £, SIS, 41 '
< "_’ [3 600] (2.077,77,) =720+ B

3.1.3.2 3a neTeH OXNAAHTENEH NEDHOL:

'llJ - .=‘ &
QV.m = : L= gl () + Ei’/
INonexe B pa AT CIyvaii enepr Wt ledbrdnmma sa BEHTHIALHOHHUTE HHCTANALHH Ca OMPEACICHY
H3LAIO, HAMA HYICIA OT H3GMCIABARE N0 ropuTe opmymn. [To-1ony € oltpe/iencHa caMmo 0T IHATEHATA eHepIns He-

VN

e
i qve,m. Z Z (pe,j 'he.j - psup, " 'hmlp_m ) ,[kWh]
(F3 600)
3TNEIaHKn

o6xoluMa 33 paboTaTa Ha BEHTHIATHOHRNUTE HHCTANALIHH: Evsysm  Hawnure 38 1eGuTHTE U p'e%mgmme Ha paota
Ha BEHTHJIALHOHHHTE HHCTANALNY ¢4 OTIpeaeent B Touka 4.3, Exeprusta e onpeg’eané Kayo cl_)ygﬂxum Ha 7eGuTa 32
roIMHA, HANOPa Ha uHcTanauMsTa i KI1H-To. ; o ']e ":’;

Ner. = Q.H W R S A

£
i Lo . U

36001 Y
Knaeto: m = 30%, KILK ka cucremara moTop, rentunatop, npeniaska-(or 45 1o 60%). "
p = 1,13 ,[kg/m’] - mreTHOCT Ha BB3MYXA B - --""‘/
Q  .Im%h] - AeGUT HA MHCTANALNATA 33 TOIMHA. ' e
H  ,[Pa] - yncT HAanop Ha ChOpbKEHHETO
TabnuyHO onpenensHe Ha eHepruaTa HeoGXOAMMA 38 BEHTHJIATOPHTE - Ev.sysm
I BeHTUnalnoHHa WHeTaAaUms I (ve I Q | H Nean. I
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(Bi3K TOUKa 4.3) [m3/h] [m?/roa.] [Pa] [kWh]
0,0 0 30 0,0
O6no: 0,0
BpyTHa moTpeGHa eneprus 3a BeHTUNALMOHHNTE HHCTANALIMH € paBHa Ha pehepeHTHATE! 0 .[kWh]

3.1.4 BpyTtHa norpe6na eHeprus 3a 6GuTOBO ropewo BogocHabasrane GI'B
Orpenens ce 3a BCAKA 30Ha W Mecell 1o hopMynaTa:

Qwm = QW.nd.m + Ew,sys.m ,[kWh]
M . M . Mg
Kooero:  QW.andm ;[kWh] e notpeGuara eneprus 3a BI'B wa 30HaTa 3a Mecena. Onpefienena B Touka 2.4,
Ewsysm | [kWh] e nomsnnurenno HeofXxoanumara eHeprus sa pabotata Ha BI'B uncTanauusaTa.
[TprMepHO: eneKkTPOSHEPTHsT 3a IMPKYIALHOHHM TOMIIH, B ¢iyuas HAMA TaKasa.
MNsys = na . Ma . Ne  Tosa npoussenenue IpeaCTaRIABa ehEKTHRHOCTTA Ha IATATA
CHCTEMA 32 3arpsaBaHe Ha BOIATA. Nsys = 1. 0,97 . 0,96 = 10,9312
nd = I - edexTuBROCT HA 0BEMHOTO ChXpanenHe (akyMyHpaHeTo), Npenoca  pasnpeaene-

HHETO Ha Boaata ot Goitiiepa 10 KoHCymMaTopuTe,

MNa = 0,97 - edexTUBROCT Ha aBTOMATHYHOTO YNpaBICHNAE ( 1/0,95/0,92-asTom./nouto/puuno)
MNe = 0,96 - epekTrBHOCT Ha renepaTopa Ha TonIMHa (3a EJl-narpesatenu e (,993).
Ilpu cnbHueBa MHCTANALMA TO3M KOEDULIMEHT MOKE 1a HAnBMILY .
Tonnara Bojia 3a 0GekTa ce A0CTABA HILANO OT ENEKTPHUIECKH Goiinepy u cToliHocTHTE HA Ewsysmu Tsys  he
€€ POMCHAT NMPE3 pasinYHATE MeceLd. T.e. bpyTHata eHeprits MOjKe A2 Ce OIIpeelIH TOUHO upes noTpelHaTa roZHLwHA
Qw = 20550 + 0= 22068 [kWh]

0,9312
Pedepenrtnara 6pyraa eneprus 3a BB € papHa Ha H3YHCIMTEHATA,

3.1.5 O6oOmasane va xanunTe 3a BpyTHa norpeéua eHeprus 3a crpaaara.
BpyTHaTa notpebua eneprus 3a crpajara MOMKe 12 ce AOCTABA C PASTHIHH EHEPTOROCHTENN.
TTo-mony te ca CHCTEMATH3NMPAHH ¥ OTIHCAHH 110 Mecel. B koBkpeTHUAT ciyuait mva €JICKTPOSHEPIHs H
JbPBA 38 Orpes.

Tabnuua ¢ KOJIPI'-I&CTBOTO 6pyTHa eHeerH iro Mecenu
Eﬁ?: w?“;s&; ;E% ;xz’ e }~ &1 : 5 ,v S %}?r ; ); Dﬁe

§g§ 3% xﬁl‘é“f‘imi i’iu
l HHyapH 0 1874
2 |DespyapH 3099 2316 0 1693
3 |Mapr 1506 1220 0 1874
4 |Anpun 40 34 0 1814
5 {Mai 0 0 0 0 1874
6 [FOHu 0 0 642 0 1814
7 |HOmm 0 0 2232 0 1874
8 |ABrycr 0 0 2299 0 1874
9 |Cenremppu 0 0 024 0 1814
10{OxTOMBpH 4 4 0 1874
11{Hoemapn 1353 1096 0 1814
12| Hexemapn 3764 2812 0 1874

R S e T e

TaGHHua C KOIUIECTBOTO 6pyTHa pe(bepeHTHa eHE‘,pI-‘Hﬂ 1o Meceun

TR
o
2 v‘

1] 3395 —Se01 0 1474 19350 5.
2 |Derpyapu 5743 4291 0 ‘ 35, [:13661-.
3 |MapT 3502 2835 0 101467

4 [Anpun 354 301 0 1. 4403

5 |Maii 0 0 0 0 173809

6 [HOun 0 0 241 0 3989

7 |¥Onn 0 0 1801 0 5609

8 |ABrycr 0 0 1821 0 3629
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9 |Cenrremppu 0 0 -36 1814 1935 3712
16| OxToMBpH 150 127 1874 1935 4086
I1|HoemBpu 3133 2537 1814 1935 9418
12{ exemapu 6622 4948 1874 1935 15379
3 iiE T8

wﬁw R

3.2. Ompenensine na IlbpeHunara eneprus,
Onpe/eAsHETO Ha MbPBIYHATA EHEPTHS CE NPaBH Mo opMynaTa:

Q = ZQi . epi [k Wh]
KBAESTO:
Qi [kWh] - e komuecTBOTO GpyTHA noTpeGHa eHeprua Ha "i-THA" eHEProHOCHTeR.
Cpi - koedHUMEHT OTUMTALL 3aryGuTe 3a H0GHB/MPOMIBOACTBO | HPEHOE Ha "i-TaTa" ChCTABNABALIA HA
OpyTHara noTpebHa eHeprus. o Tabnuua 1 ot Mpunoxkenne 3.
B KOHKpETHNAT 00EKT HMa 2 H3NON3BAHH CHEPrOHOCHTEIA:
1 Enexrpoeneprus 65660 ,[kWh] cne epi = 3,00 Qp1 = 196981 ,[kWh]
2 JbpBa 3a oTpes 10729 ,[kWh] cne epi = 1,05 Qp2 = 11265 ,[kWh]
OfiQTo KOMIYECTBO TBPEHYHA EHEPIUA KOBTO KOHCYMHPA crpaaTa sa 1 roauna e: Qp. = 208246 ,[kWh]
Q6uoTo KONHYECTRO ITHPBUYHA SHEPrUa 3a peepenTHa crpafara 3a | rojnHa e Qp. = 252756 ,[kWh]

4. M3unensane Ha NOKa3aTe M HeoOXoMHMH 32 H3MHCTCHHSITA 110 TOIKA 2
4.1. M3unciasane Ha KOeHLIMEHTA HA MPEHOC HA TOIUIMHA TPeR OrPaIALIHTE 30HATA CJIEMEHTH
Mo METOMKATA 32 OnpeselsHe HA 000GIICHUAT KOEHUHEHT Ha TONNOTIPEMHHABAHE.
Htradjo = T UkAk= 71842 [W/K]- no geraitnu
Hiradip = T UkAk= 72243 [W/K] - pedepenTnara cTolinocT

Ob6obenusT KoeQUUHEHT Ha TOINONPEMHUHABANE HA OrPaX/IAIIATA C: 718,42 = 0,447 [W/m>XK]
1609,0

PedepeHTHHAT KOS HLMEHT Ha TOINIONPEMUHABAHE HA OIPAXK/IALIATA € 722,43 = (1,449 [W/m?K]
1609,0

4.2, M3uncnssaHe Ha koeMUMEHTa Ha IPEHOC Ha TOTLTHHA TIPe3 OTPask/IANIHTE 30HATA eIEMEHTH
o mbjHaTa MeToauka Ha llpunokenne 3
DopmysiaTa M0 KOATO C& ONPEAens KoepUUMEHTa 33 MPEHOC HA TOMIHHA €;

He = Hp + He + Hu + Ha [Jwi]
Hsumeiiana ce 38 peaiHo SaN0oKeHHTE B 06eKTa OrPAMKAALLK SIICMEHTH U C PeepPeHTHH CTOHHOCTN:
He = 709,29 + 13531 + 60+ 0 = 844,6 ,|W/K]| - no geraiinu
Hep = 12518 + 166 + ¢+ 0 = 14178 [W/K] - pedepentun
KBASTO! Ho = 709,3 ,[W/K] koed.Ha npeHoc Ha TOTTHHA npes OTrpakJlally eEMEHTH MPAHHYEIIM ¢ Bh3ayX
Hpop = 12518 ,[W/K] cbmo, Ho ¢ pedepentH crolinocTu Ha U
Hy = 135,3 ,[W/K] xoed.Ha npeHoc Ha TOrMHA TPes OrpasKIaLuy eneMeHTH rpaHHveLly ¢ 3ems
Hep = 166,0 .[W/K] cpito, Ho ¢ pediepenTts cToltHocTy Ha U
Hu = 0 ,[W/K] koed.Ha peHoc Ha TOTITHHA Tpe3 eNeMEHTH IPAaHIUeII ¢ HEOTOMASMH 0beM
Hup = 0 ,[W/K] cbiuo, Ho ¢ pedepenru croiiHocTit Ha U
Ha = 0 ,[W/K] xoed.Ha npeHOC Ha TOILUIHEA pes EMeMEHTH rpaHW{emH ¢ NPRIIETIEHU CTPaaH
Hap = 0 ,[W/K] cuto, o ¢ pedepentn cToitnocTn Ha p “(TaKnBa HHMa n3a Up e npuer 0.5).
Koeduumenta Ha MpeHOC HA TOIIHHA NPE3 OrPAK/IAIN EIEMEHTH [PAHHYESIIH ¢ B'b?;,ElYX ce OHDEJJ,GJIH o opMynara;
Hp = ZUIAI + 2P + Sy = 6201 + 992, + ..’.;: 0= 7093 [WIK]
Hop = 5034+ 658347 0% 1351, 8 [(WAK]
3a onpefensae Ha ped)ePeHTHATA CTOHHOCT € 3aNATAHO; Yg = 0 60 [W/m K] o4, 11 a.n’ 2

KoetuLKeHTa Ha NPEHOC HA TOMIKHA PE3 eNeMEHTH IPAHHYEILN ¢ HEQTONTeMI OBeMu.”
Pasrne:xaanara crpaja HAMA TakyBa eleMeHTH, [IpHeTH ca cToRHOoCTH; .

Hy - 0 ,[W/K] Hup = 0 [WK] .

KoeyiumnenTa va npetoc Ba TOTUMHA pe3 CNeMEHTH rPaHieIln ¢ IPUAENEHK CrPaan ce onpeens no dopmyaaTa:

It

Ha = b . Hia = 0,2203. 0 0 ,[W/K] - no aeraiin C
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Hap = 0 JW/K] pedepentha U = 0,5

1

KbAETO: b = 6 - 0a = 19,074 - 16 = 0,2293 ,6espasMepen TemneparypeH hakTop
B - B 19,074 - 5,67
Hia =  Axax . Uka = 0. 0,5 = 0 ,JW/K]
0 = 19,074 [°C]- BLTPCLIHA TEMIIEPaTyYpa Ha 30HATa (NPHeTa ¢ cpeHaTa 3MMHa 33 CIpajaTa)

B = 5,67 ,[°C] - cpenna BbHIWHA TeMNEpaTYpa 33 MECELIA TEMNEPATYPa {CPEIHA 3HMHA)
G = 16 ,[°C] - TemmepaTypa Ha npuneneHara crpana. Jauuu 3a Hes Hsma!

Axanx = 0 ,[m?] - nnowm Ha OrpaXkAEHHETO MPAHHUCIIO ChC CHOEAHATA crpajga

Uk = Ucs = 0,5 ,[WmtK]

4.3, Oupenensane Ha KOe()MUMEHTA HA MPEHOC Ha SIBHA TOIUIHHA ¢ BEHTUJIALMOHEH BB3/TYX.
Onpenens ce 3a Beekn Mecen 1o hopmynata. CMUCHNA 12 C& OIPEIET BCEKH MECELL € B npoMAHaTA Ha
Oespasmepumat koeduument bvek,  Toll He ce poMens, a e pasen Ha | ako Ok,sup=Oe (xakto e & cyvasn),

Hve = (p.c)a . Zbvek . qvek  [W/K]
KBAETA! (p.cla = 0.34 [Whi(m’.K}] - cieumduuen ofemen ToMIHHeH kanauuTer Ha Bb3AYXA.
3MMEH PEXHM
bvek = 0i - Owsup , - Gespasmepen Temmeparypen daxtop, Haii-uecto Toi € 1, Ho MO
B - Be na rpuaobue apyra croduoct ako Ok,sup e pasauyHa oT fe.
0 = 19,074 [°C] - BpTpelHa Temnepatypa Ha 30HaTta (MPHETA € CPeAHATA 3MMHA 3a crpajaTa)
Qe = 5,67 ,[°C] - cpenHa BbHIIHA TeMIepaTypa 3a Mecela TeMmeparypa (cpeaHa 3uMua)

Bk,sup ,[°C] - TEMITCPATypa Ha MOCTBNBALLMAT EB3MyX (pUeMa ce BLHIUHATA 110 MeceLt).

(vek ,[m¥h] - cpenHoMeceyeH AeBUT B YAC HA MOCTHIBAILINAAT Bb3ayX. Onpesesis ce 3a ecTeCTREHA
¥ PHHYIHTERHHTC BEHTUNANHH IO BHAOBE M0 (POPMYJIHTE:
3aecTecTBeHa BeHTUNALMA (MHOUNTPALIS),

Qve = n . Vv = 0,35. 2833,6= 991,76 ,[m%h] - moxe aa ce npoMeHs!
n = 0,35 ,[1/h] - kparHoCT HA UMpKynaums (<0,7 ¢hriacHo um. 14 ot Hapenba 7)
V. = 2833,6 ,[m*] - neren otonnaem obem. B neten pexum To# e mo-Mansk (camo 30Ha 1)

3a MPUHYMTENHN BENTHNAIMOHHN HHCTANALMH - MHCTANALWATE Ca pasieenH Ha 4 Biaa (K OOACHHTEIHATA 3aNHCKa)

(opmynara no koATo ce onpenens AebuTa um e L gve = {vef + (vex —I
3a OB-1 srmousama CB-1 n HB-1 (Qve = 0+ 0= 0 [m*h]
KbACTY, Qvef = 0 ,[m*h] - ne6uT Ha HarnetatenHata unctanawaa (HB-1 or 3anuckara)
(Quee = 0 ,[m¥h] - neGut Ha cmykatennata nncranauus (CB-1 ot 3anHCcKAaTa)
vV = 0 ,[m?] - BenTHIMpan ofiem ot OB-1
Qvex = V . nso . e = 0 ,[m’h]
1+ fe [ Qvef -  Quee 2
e V. nso
nso = 1,5 .[1/h] - cpeanouacosa kpatHOCT Ha BL3KYX00GMEHa 38 IPOCTPAHCTEOTO TIPH PaIiKa Mexy

HAIATAHWATA HANATAHMATA BBH H BBTPe 50 Pa ¢ 0TTHTaHE Ha CHOPOTMBISHHETO Ha BXOLALIMAT OTBOP..
Orunra ce oT Tabinna 6 kM Hpunoxenne 3. Ipuera e cToltHoCT 3a Crpajia ¢ BHCOKA BE3LYXOMTBLTHOCT,
0,01 - KoeduumenT 3a 3a1muTeHoCT OT BATHpa (Tabnuua 5 npu | dacajia u 3aIHTEHO pasnonoXeHne)

@
it

fe = 20 - Koeduuuent 3a 3aumTenocT 0T xrbpa (Tabnuua § npu | ddcana) -~
HMHcTanaiusaTa ce nof3sa ¢ npexLCBaHe, KATO HA I6H TS paloTu ao: !-' 3 uaca./neH (Brx Touka 2.6)
MpH TO3H pesuM AebuTa & que = O m¥} [ ] enn P

Obwara u3YHCIHUTEHA CTORHOCT Ha 1eGHTa 32 BCHUKM OPHHYIMTENHY BEHTHAALMN €

H e
i c s Fin

RU _,f[th}

TIUTALMOHEH BB3IYX:
B o

Despyapr

1
2
3 [Mapr
4 |Anpun




5 [Maii 26,0 16,40 16,4 1,0 0,50 2108 358 0
6 |IOnu 26,0 21,00 21,0 1,0 0,50 2108 358 0
7 |Honu 26,0 23,80 23,8 1,0 0,50 2108 358 0
8§ FAsryer 26,0 23,50 23,5 1,0 (,50 2108 358 0
9 |Centemppu | 26,0 19,40 19,4 1,0 0,50 2108 358 0
10{Okromepu | 19,1 13,57 13,6 1,0 0,50 2834 482 0
1i |Hoemepu 9,1 8,41 8,4 1,0 0,50 2834 482 0
12| fexemBpu 19,1 3,79 3,8 1,0 0,50 2834 482 0
igﬁ? 15 :g: B AR 3:3;;;« i %gji« s
4.4, OnpenensHe Ha TOTAMHHKAT TOTOK 11pe3 3eMATa, NPHUUHEH OT TOTUTWHHATA H WHEPTHOCT
H3HHCTIARA CE TI0 qbopmyna'ra
D, = ! { H, 9 003(271'@}—5—}[,,&.9.3 .cos[2.7r.£ftr*]}
*(6-0) 12 12
Kunero:

Hpi ,[W/K] - Byrpewen koe WIOHMEHT Ha NePHOIHYEH NPEHOC Ha TOMIHHA. Bk Touka 4.4.
P p
Hpe ,[W/K] - Bouwen KOCQULHEHT Ha MePHOANYEH NPEHOC HA TOMIHHA, Bk Touka 4.4.2
0 = 19,07 ,[°C] - Cpennomeceuna TemnepaTypa Ha BETPELIHHUAT Bb3MYX i
0N = 4 ,[°C] - aMnauTyna Ha cpennoMeceysa TCMIIEPATYPa Ha BLTPELUHUAT Bh3ayX
Qe ,[°C] - CpenHomeceuna TEMIIEPaTypa Ha BHHITHUAT BB3/yX - No Tabmmua 2 ot Mpunoxenne 2
8% ,[°C]- AMIIHTY A3 Ha CPEAHOMECETHA TEMNIEPATYPa Ha BRHILIHUAT BB3AYX OT Tabn.2 ot npun.X
- HOMEp Ha Mecella (3a sAuyapH € | ocTaHauInTe ¢ HAPACTRAHE)
T = 1 - HOMEP®HT Ha MeceLla ¢ Haki-HUCKa TeMmepaTypa
- BPEMETO Ha (a30B0 M3NPEBAPBANE HA LHKBIZ HA TOTHHHMAT MOTOK N0 OTHOLICHHE Ha
LHKbIA HA TEMNEPaTypaTa Ha BLTPELWHHAT BbITYX B MeceuuTe, Onpenesn ce mno:

o = L5 - 12 . arctan { de )
2.n d + 3
a4 = L5- 1,9099 .  arctan ( 1,009 ¥ 1,0473
Loo9 + 3,17
dt - e npumenenara nebenmna na noga. M3uueneHa e no snjiose B TokH [11
d = 1,009 ,Im] - 33 nox BePXy 3eMA Ha OTOILIEM HAT3EMEH CTaK {11,
3a m3YNCIeHUATA NPHEMaM CPeIHa CTOHHOCT: d = 1,009 ,[m] pasnukHTE Ca MHHMMATHU,
B - xoeduiment na pazoso saxhenenne na UMKEJIA Ha TOILTMHHKAT NOTOK 1O OTHOIISHHME Ha

LHKBJIA Ha TeMIIepaTypaTa Ha BbHIIHUAT Bb3AYX B MECEIIHTE, Onpeﬂenﬂ ce no:

B = 1,5 - 0,42 In( o = 1,3088
d + 1

! ‘%%%Q%

jﬁ' i sl CMRERE S Nl
1 1,05 1,309 98,65 51,03 -2
2 |PeBpyapu 1,05 1,309 98,65 51,03 14
3 |Mapr 1,05 1,309 98,65 51,03 33
4 |Anpun 1,05 1,309 98,65 51,03 67
5 |Mait 1,05 1,309 98.65 51,03 42
6 |HOHu 1,05 1,309 98,63 51,03 51
7 {HOnu 1,05 1,309 [ 98,65 [, 51,03 -12
8 |Asryer 1,05 1,309 98,65 | 51,03 -96
9 |Cerrremppn 1,05 1,309 = 98,65 | 51,03 -67
10]OxromBpH 1,05 /1,309 . 79865 | . 51:03 -90
[1]Hoempu 1,05 | 11,309 -] 9865 | .51.03 -38
12| Rekemppu 1,05 1,309 {9865 [ 50,03 -17

4.4.1.0npeaenane Ha BLTpelleH KOSQULMEHT Ha MEPHOAHYSH NPeHoC Ha TOMTHNA Hpi

Hsuncnaea ce ¢ P43JIHYHH CbOpMyJHfI B 3aBHCHMOCT OT BHIA HA I1oJa. AKO HAKOS CTOHHOCT Ha A € PaBHAa
Ha O, 3nauM Ha obekra Hama OT TO3H THI Or'paMaeHue,
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4.4.1.1 Ipu nofzemen HeoTonsemM erax. Buic Touka I11.

= 98,65, [W/K
H - 1 + 1 [W/K]

Fel
AUV, (44 2p ).—;“—Jr hPU, + 0,33 .0V

4.4.2.0npenensine Ha BETPEIIEH KOS(HULMEHT Ha MEPHOARYEH TIPEHOC Ha TOMNKHA Hpe
M3uHciaRa ce ¢ pasininy GOpMyITH B 3aBHCHMOCT OT BHIA Ha NI0JA, AKO HAKOS CTOHHOCT ¢ paBHa
na 0, 3HaYM Ha 06eKTa HAMA OT TO3W THIT OrPaKACHHE,

4.4.2.1 IIpu noazemen Heoromiaem etax. Bk Touxa I11,

0,37.2.4.02-¢7*'% ) In . §~+1 +hPU, +033 0V
H, =AU, = ’
(4+ z.p).g +hPU, +0,33.0V + AU,

51,03 , [W/K]

5. Msuncyienns 3a BIaroyCTORUMBOCT, B53/[yXONPOIYCKIUEOCT H BOXOHEIPOMYCKIHBOCT, i
Coruacuo un. 18 ua Hapen6a 7 crpagnnTe orpaskiauid KOHCTPYKIMH 1 €EMEHTH Ha OTOILISEMHU crpanu ¢
NIPOIBIKHTE/IHA OTHOCUTENRA BIAKHOCT Ha Bb3AyXa noa 70% ce HIYHCIABAT 32 CBEHTYANEH KOHACH3EH TIajL.
M3uncnennsTa ¢e MpaBaT 3a BCWUKK BLHIIHH OFPRKIAIH KOHCTPYKIMH U eeMenTH (63 rpaHnueHnTe ¢ 38MA), KaKTo
¥ 33 BBTPEIIHH €NeMEHTH MPAHHYSILH ¢ HE POCTPAHCTBA.

5.1. OGpasysaHe Ha KOHIEH3 NO BBTPENIHU ITOBBPXHOCTH.
OBpasysaHero Ha KOHACHS T10 BBTPEIHUTE NOBBPXHOCTH A BLHIIHHTE OrPAXCHUA & NIPCAOTRPATABA AKO
TEXHHAT KOCC[)PIL[HEHT Ha TOTUIONPEMUWHABAHE YOOBJICTBOPABE YCIIOBHETO!

Uu < o ( 06 - 8 )
& - O
KbISTH, ai = 1/Rsi ,[W/m*°K] - koeuuneHT Ra TomIONPEIABAHE HA BLTPCIIHATA OBBPXHOCT.

3aBKCH OT NOCOKATA HA TOMIOOOMEHA, KATO:

@ = 10,00 [W/m*°K] - 3a xOpMIOHTANHA TIOBBPXHOCT H TOTULMHEH MOTOK Harope
ai = 7,692 [W/m°K] - 3a BepTHKaNHA NOBBPXHOCT
i = 5882 [W/m?PK]- 3a xopH3oHTANHA TOBLPXHOCT U TOWIMHEH NOTOK HAZOJY
Oi = 19,1 |[°C]- ebTpeuina TemnepaTypa
O = -14 [°C]- MHHHMaNNa BLHIIHA TEMNEpaTypa
B = 11,1 ,[°C] - reMmepatypa Ha opocsasaHe mo TaGanua 1 ot npunoxekne 7 xeM HapenGa 7, :
NpHeTa € CTOHHOCT 3a 19 ,[°C] perpetuna Temnepatypa i 60% BiaxHOCT, |
0Gobuen U 3a cTern = 0,2694 U = 76923 (19,074 - 11,1 > 1.855 [W/m2°K]
o6obwen U samposopup = 1,6266 19,074 - -14
0GobuieH U 3a tapann = ,2721 U < 10 . 19,074 - 11,1 )= 2411 JLWim2 K]
19,074 - -14
o600meH U 3a nogose= 0,3772 U = 58824 (19074 - 11,1 )= 1418 I W/m?°K]

19,074 - -14 R
BeHukm 3a10KeHN B IPOEKTa KOHCTPYKTUBHH €JIEMEHTH OTROBAPAT HA yerosreto ot wnt9 an 1 (hopmynara). i
ITpn oTHOCHTENHA BADKHOCT B TOMeILeHuATa Haa 70% 1O NposopLiTe We ¢¢ MoAsy Bars. - ‘ i

2

5.2, Indy3HoHHO NPOHVKEAHE Ha BJlara. A T R
| H A TS P

BoaHUTe nap NPOHHKBALIK BB BTPEIIHOCTTA HA OrpaiIALIATE KOHCTPYKIHH HE IPHUUHABAT BPEaa KOFATO:
o - = oo

1. Ofmata BAaXHOCT Ha MaTepUaTa Xk ,B CprRTypaTﬁ Ha KoHTO ca ﬁomeﬁsnpaﬂu MapH B Kpas Ha ;
HIYWCIHTSITHUAT eproa € no-Majika OT MakCHMANHO OOIIyCcTRMATA. - - Xmax . éopmyna’ra [N ‘
Xwk = Xr o+ AXdir' € Xmx %

Kupero: ‘
I

X't % - eKCIUTOATALMOHHATA BAAKHOCT Ha matepuana. Ot rabn.2 ot [Tpunoxerne 4 (1 32 Xmax - CHILO,
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A Xdit' % - BraxknocTTa Ha CTPOHMTE/IHATA KOHCTPYKLESA B PE3YATATA Ha AU(Y3MOHHOTO HaB/IaKHARAHE,
Hauncnsasa ce cernacuo [punoxenne 6
2, KonuuecTBOTO KOHICH3UPAIH BOJHN 14pH B PE3YATAT HA AH(Y3HOHHOTO HABITAKHABAHE A xdir

Ce M3NapsBa MPe3 NEPHO/A Ha CbXHEHE Ha KOHCTPYKIIHATA,

HapﬂCTBaHeTO Ha BIIAYKHOCTTA HA MATCPHAITUTE C& H3YHCTIBA N0 cpopmyna'ra:

Axait' = 100 . Wk %
dz . P
KBASTO! Wk [kg/m?] - komuecTso KOHASH3Upa/a Blara (ONpeaesieHo O MPUIoKEHHE 6)

dz ,[m]- INMPOYHHA HA 30HATA HA KOHAEH3AUHA (onpenens ce rpadiuHo)
p  .lkg/m’] - navTHOCT HA MaTepHana s 30MaTa Ha KoHAeH3AUMA (Tabanua | oT MPHACKESHHE 4)

i xif"szi% 55

‘%&g?{ é‘ %gg
Ne| M Lo
| |Auyapn 19,1 1,80
2 |Deppyapu | 19,1 3,43
3 |MapT 19,1 7,51
4 [Anpua 19,1 12,49 2,1 18,8 17,8 17,8 12,6
3 [Maij 26,0 16,4 3,0 25,6 24,2 24,2 16,6
6 {1OBH 26,0 21,0 1,6 25,8 25,1 25,0 21,1
7 [FKOm 20,0 23,8 0,69 25,9 25,6 25,6 23,8
8 |Asryer 26,0 23,5 0,79 259 25,5 25,5 23,6
9 |Cenremspu | 26,0 19,4 2,1 25,7 24.8 24,7 19,5
10|Oxromepu | 19,1 13,57 1,7 18,8 18,0 18,0 13,7
11|Hoemepu 19,1 8,41 3,4 18,6 17,1 17,0 8,6
12| Mekemepu | 19,1 3,79 4,8 18,4 16,2 16,2 4,1
Mo 4nen 22 -5,0 7.6 18,1 14,6 14,5 -4,5

1 |Anyapu 2,0 2201 880 694 347 2105 1794 1788 712
2 [@espyapn | 3.6 2201 990 779 429 2114 1330 1824 797
3 |Mapt 7,7 2201 990 1034 509 2137 1921 1916 1051
4 |Anpun 12,6 2201 1100 1444 866 2164 2037 2035 1457
5 {Malt 16,5 3352 1676 1860 1339 3274 3012 3006 1883
6 |KOuu 21,1 3352 1676 2479 1711 3311 3171 3168 2495
7 |HOmn 23,8 3352 1676 2940 1823 3334 3271 3270 2948
8 [Arrycr 23,5 3352 1676 2887 1718 3331 3260 3259 2896
9 |Cenremrpn 19,5 3352 1676 2246 1494 31298 3114 3111 2265
10|Orromepu | 13,6 2201 990 1550 853 2170 2063 2061 1562
1 1|{HoemBpu 8,5 2201 950 1100 605 2141 1941 1937 117
12} MexemBpn 4,0 2201 880 799 400 2118 1838 1832 817
Mo unen 22 -4,7 2201 1100 421 4 2069 1653 1646 437
i I Cxema Ha MAKCHMANHOTO W NAPLMHATHOTO
+F | Cxema Ha KpHBATA HA TEMNEPATYPHOTO [Pa] HAJIAraHe fPe3 MHOroCNoiHA OrpaKaaLa
ey paznpegenexye KQHETPYKUMS
254 : Cnoit | G0l 2 Cnoft 3
] Cooit | Cnoh 2 Croit 3 3000 —— v _—
“““““““““““ I 2500 —] S0
T n T B Aresiote o
2000 — _‘_jl—/"—-—r-_.._',___._fu_m‘nu
10 i - o
\‘ 1500; ‘I:i:,m '
- \ J w \
o \ woe — [ \
0 { ‘1 - T . . \\
I 500 -—| Mapwianae naastrawe nn“:v’:f"“‘"-' .. P‘-‘ﬂ““:ﬂ‘t‘l’“ﬂ
= E_ehTE_ f‘ LomMaTa mapar e _'FET‘“:
. a1
o - T 7Y
.10 : P Y sd2
- - o TYETET T T b vy 5d [m]
VT T e 8d [m] o 0.5 | 1!5 2 2.5 3
K 1 15 2 25 3
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B cnyvali, e nma 3aciuane Tpabpa Ja e U3UHCITH NPOLBIDKHTEIHOCTTA Ha TICPHOAA B KOGTO HMA HATPYMIBAHE Ha BJIArd 1

Ce [TPOBEpH, 1aNTH HATPYNAJIATA C& BJIAra € [o-BHCOKA OT MAKCHMAIHO JONYCTHMHTE 38 KOHCTPYKTHBHHUTE NEMEeHTH HA CTEHa

T3 M JaJ1H B IEPRONA HA M3CYIIABAHE T4 YCIIsBA a C& u3NapH. 3a crpann 6e3 KIMMAYHHK HHCTATALMH TOBE MOXKeE /1A C& NpaBl
————————No-chkpareHa MeToAnka (cwrAacHo w2 ot Hapeafa 7), xaTocenputesta, ——————————————————————————————————————————————

i = 0e = 18 ~°C
pi = e = 65%
Ilepron na w3cLxBaHe 1440 ,[h]

3acrpanu ¢ KnumaTHIRK uRCTANAUMK B HapenGara we e yriomenato kak ce m3wmssa, Haif-Bapo ofpejencHe Ha po-
AUNFKATENTHOCTTA HA NEpHOANTE HA OBJIAYKHABAHE H ChbXHEHE Ha KOHCTPpYKUHATA CC TTOTYYaBa, KATO C€ NOCTPOAT rpa(bm{n're 3
32 BCHUKH Mecell (JaHHKTE ca AajieHu B TabNHLATa No-rope) ¥ ce BURK B KOM OT MECellTe HMa sackuane, Cesl TORA 14 e
ONPEeAesIAsT CPEAHHTE CTORHOCTH HE ; 0i, Oie, 0i v Qe 38 2-Ta NepHONa {OBNAXKHABAHE H M3CHXBANE) W 110 TAX 44 C6
H349HCTH NEeCTBUTEITHO HATPYNAaHAaTa BJara K H3mapABaHETO H B TICPHOIa Ha CHXHEHE,

Bu3MomHO € 4a ce nonyuy, Ye HAMA HATPyNBaHe Ha BJIAra B HUTO ¢IUH OT MECELINTE, BRIIPEKH TOBA 4e 110 H3THCNEHUATE
CBIIACHO Y122 W3NTH3E, 4e HMA. i

5.3. Bob3oyxonpomyckaMBOCT i BOAOHENPOIYCKIIMBOCT Ha Npo30pUM U BpaTH.
ITpn 3akymysaneto na Tesu enemenTn UnBecTrTOpa TpIOBa 3 ce cLOGPA3H ChC CIEAHNTE YCIOBHA:
Coraacto up. 23 enemenTyTe TpabBa 1a yHIOBIETBOPERAT HAN-MANKO! :

1 Knac 1 3a mp3gyxonponyckimsoct cbrnacso BJC EN 12207, u 3a BoJioHenpomnycknuBocT BHC EN 1027,
MPH CBPLX HaATaHe 150 Pa. 3a HHCKO CTPOMTEIICTBO 33 TIPO3OPLIM U BPaTH Ha | # 2-pH eTax.

2 Knac 1 3a se3nyxonponycknupoct curnacio BJIC EN 12207, u 3a BOAOHENpPONYCKIHBOCT BAC EN 1027, |
IPH CBPBX HANTATAHE 300 Pa. 3a nucko ¥ CpelHO CTPOUTENCTRO 33 NPO3OPLM M BPATH HA 3 ¥ 4-TH ey

3 Knac 3 sa sbanyxonponyckiansoct ¢braacuo BAC EN 12207, v 3a BoaoHenponyckansoct BJIC EN 1027, '
NIpH CBPEX HANAraHe 600 Pa. 3a BUCOKO CTPOUTEACTBO 32 MPO3OPLM ¥ BPATH HAA 4-TH ETaX.

M3unckBannaTa 33 BOLOHENPONYCKIUBOCT HE C& NPUIATAT 33 NPO3OPIIN M BPATH KOUTO HE C4 H3OXKEHY Ha TpeKH

METEPOJIOTHYHH BB3ASHCTBIA,

6. Ouerka Ha IeHCTBUTEIHATA 3aiMTa Ha OCTBKIEHA (hacana oT CITBHYERO IPEeie.
CrriacHo wi. 24 va Hapenba 7 ocTbknennte Gpacan ¢ M3KIIOUEHHE HA CEBEPHUTE HIIH ECTECTBEHO 3LIHTEHUTE C6
3aillMTABAT OT CALHYEBO rpeeHe. KadecTBoTO Ha 3awmTarta Tpabsa 2a 0Trosaps Ha yClIOBHETO:

fig < 0,25

B obexra nama dacamm kouro cnensa Aa ce 3anuTasaT!
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Msuncnasane Ha KOe(DUIMEHTA HA TOILNIONpeMHUHaBaHe U,
[W/m20K] - 3a pasimunu BusioBe BLHIIHH CTCHH, IPO30PLH 1 BPaTH

TOMIOHHIUIHNTE XAaPAKTEPUCTHKN Ha CTPOHTEIHHTE SIEMEHTH CE B3EMAT OT
Tabmuna 1 ot ITpunoxenne 4 ksM Hapegda 7 - 2009 r.
3a eneMeHTH KOUTO ca IIPHAPYHKEHH Che CepTUOUKAT i I0KTA] 38 CHOTBETCTBHE C& NOJ3BAHK
CTOMHOCTHTE OTIMCAHH B TEXHHUCCKATA MM JI0KYMEHTALIHS,

OcHoBHaTa 4acT OT BHHINHATE CTEHH Ha CIPajiaTa ca H3TPaLicHH 0T (JacaiiK CTOMAHOBETOHOBM MaHeTH
CBC COM KepamM3HTOGETOH B CpeaaTa, H3MA3aHH OTELTPE M OTBBH C BAPOIIACHYHA
Masunka. B HartpasenoTo obenensane Ha Exepruiina EdexTusHOCT ¢ m3uncien oGoGuenms
KOS(IMIIHEHT HA TOTUIOIpEeMUHABAHE Ha TO3H efleMenT U= 1,58 W/m? °K.

Ot usHmciienus 06o01LeH koeduunenT TPAGEA Aa Ce HIBAAAT KOS(HLHEHTHTE Ha TOMIONPEAABAHE OT/KbM
BHHLIHSH/BETPEIICH Bb3/TyX Rse 1 Rsi Thif KaTo Te y9acTBAT HOIBLIHHTENHO B H3UHCeHMsTA, Taka TIOTY4EHHAT
KOS(HIIMEHT Ha TOINOTIPEMHHABAKE HA TO3H eneMenT U= 2,16 W/m* °K.

NeCl  BBHIIHA CTEHA - Qacanen nanen 20 ¢M. ABYCTPAHHO H3MA33H C TOIIOH30JIAINS
1. BrHulHa masuska

Heraiin Ne C-1 Acbenuna 6= 2 fem]
ITBTHOCT p= 1800 [kg/m?)
Koed. Ha TOMAOIPOBOAHOCT A = 0.87 [W/m.K]

2. Yxpensawa apmmpoeka: PE-mpexa
3. Exkcnangupad nonuctupeH EPS
nebenuna 6 = 10,0 [cm]
MIBTHOCT p= 17 [kg/m?]
koed.Ha TomonposoaHocT A = 0,033 [W/m.K]
4. 3aneneallia Masuika: LMMEHTO-NACLYEH P-p.
Jebenuua 0= 0,9 [em]
TUIbTHOCT p= 1800 [kg/m?]
koe(), Ha TOIMOTIPOBORHOCT A = 0,7 [W/m.K]
5. Crena: QacaneHn CB naHen
aebenvHa 6= 20 [em]

Koed.Ha TomionpeMunasade U
6. [unNcosa WnaknoBka

2,16 [W/m? °K]

nebenuta 6= 1 fem]
IINBTHOCT p= 1200 [kg/m?]
Koeth.Ha TOMIONPOBOANOCT A = 0,5 [W/m.K]
Koe(hHILMEHTA HA TEPMHYHO ChIIPOTHRIGHHE HA CTEHATA &
Rct = 0,13 + 0020 + 0100 + 0,009 + 1 + 0010 + 004 = 3,72 [m2K/W]

0,87 0,033 0,70 2,16 0,50

Koeq)PIul/IGHTa Ha TONNONPEMHHABAHE Ha CTCHATA €
Uct = 1/Rct = 0,27  [W/m? K]

Pediepenrnata crofiroct 3a Tosm Bug orpamacime e UCle = 0,28 [Wim? °K]

No C3 BDHHINHA CTEHA -®acanen nanen 20 cM. ABYCTDAHHO HIMA34H © TOTUIOM30IALHS
CTenara € ¢ HOBOMOJIOKEHA U30Jarus oT 10 cM KaMeHHa BaTa, MOJOKEHE OT BLH,

To3u Bun cTeHa otropapst Ha H3UCKBakeTo Ha Wi, 14 (15) 1. 3 HAPEJIBA Ne [3- 1971 or 29 ]O 2009 I 33 CTPOHTEIHO-
TEXHUIECKN TPABHIIA H HOPMH 32 OCHTYpSABaHe Ha De30MACHOCT IPH NOKAP .'/ ‘

I F.

Y. 14, ;";" S

w

(15) (Hosa - JIB, 6p. 2 o1 2016 1.) 32 cTPOEMXKH WIH YaCTH OT THX (cu.nacno s, 12 an, 1) OT Knac Ha

HICLIHOHA/IHA TIOYKAPHA onacHOCT (D1, KOMTO €a ¢ TPH H NOBeYe HATIEMHN eTaska (c BHCG'-IHHEI 10 28 m)uc

TONJTOH301AUNA HA BHHUTHHTE CTEHH, H3IOLJAHEHA 0T NPOAYKTH ¢ KIACOBE 1O DBEIKLIHH HA_OILH D-F.. OCBEH

HIHNCKBAHNATA N0 aJl. 13 ce 3NLIHABA KW €1HO OT CACAHHTE TEXHHUYELCKY pPelIelHA:; ﬂ :

1. Han BcekH OTBOP (NPO3OpEN MK BPaTa) C& HIMbIHARA HBHIIA OT TOIVIOM30NALHS ¢ KITAC 110 peakis Ha orbH Al Wi .

¢ MUHHMAIIHA IWHPOUHHA 20 ¢m, JOCTHIAIA CTpaHUHO Hali-Manko 30 ¢m H3BBH prGOReTe Ha OTBOPA;
2. 0KOJIO BCEKH OTBOP (1IPO3OPEN] FIIK BPaTa) ce U3ILAHABA PAMKa OT HBHIIH OF TOIIOH30/IALHA ¢ KIaC 1o peaxun Ha
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orbH Al uii A2 H MMRHManHa WapoMEa 20 cm;

3. Ha Beexn 2 €TaKa, 10 NePUMETHLPA HA CTPOSXKA Ce U3NLJIANABA XOPH30HTAJHA HBHIA OT TOITOH3IOIALHA ¢

KJac 10 peakiug Ha orbH Al wiIn A2 ¢ MUHUMAJIHA HpoyrHa 20 cm, pa3no/oikeHa HA PA3CTONHIE

He nopede 0T 50 cm 0T ropus pL6 Ha oTROpUTE: chinacno dur 1b;

DM O
O O 11 o f
M O o O mom o3 \
([ Bk =os b
A [0 o
[
o Tk o o v ST M

m o By

Bl
=W Boepar B

<bar, 15 (Hosa - 1B, 6p. 2 0T 2016 1)

(16} (Hoga - B, 6p. 2 ot 2016 1) Hennure 1o an. 15 ce M3NLAHABAT OT ITLTHO HOJ0KEHN NPOAYKTH ¢

MHHHMMAJHA WTSTHOET 100 ko/m3, a npHKkpenBamnTe MM VeTDOHCTBA ce NMPEABMKAAT OT NPOAYKTH ¢ Kaac

[0 Peakiiug HA orbH Al unn A2,

Buumuna masnika, apmuposka PE-domuo, Tomiousonalma MHHepaiHa BaTa, 3aienBara MasuiKka, dacalen GeTOHOB mar

'MACORA LITIAKIIOBKA,

1.
Hetatin Ne C-3
2
C. 3
b
MiHepama Bamn 4
PURAAHICM 0w= 100 kg /3 3
o)
5
EFS
6

KOB(‘I)HL[HGHT& Ha TEPMHYHO CEIPOTHRIIEHHE HA CTCHATA €]

Ofurata aebenuma Ha cTeHata ¢; 33,9 [cm]

BLHLUHA Ma3unka

nedennHa 6= 2 [em]
TTBTHOCT p= 1800 [kg/m?]
koelh.Ha ToTUTONIPOBOANOCT A = 0,87 [W/m.K]
. Ykpensawa apMmposka: PE-Mpeska
. Tonnouaona’uuﬂ KameHHa BaTa
nebemmna,’ ~ o= 10,0 [cm]
L THOCH /-'” T P = 100 [kg/m?}

_HA

Koed.Hg TOHﬂOHpOBOHHOCT A 0,036 [W/m.K]

. 3anen ElLLla MaSI/II'IKa L[Vil\."leHTO I'IFIC'b'-IeH p-p.

neGemara . 8 6 = 0,9 [cm]

MLTHOCT - - o p,.-’= 1800 [kg/m?]

koed.Ha TolenposonHGeT A+ 0,7 [W/m.K]
. CreHa: ®acageH naven

aebennna 0= 20 [em]

koed.Ha TonnonpeMunapane U = 2,16 [W/m? °K]

. fvncoea lLnaknoska

nebemiya 6= 1 [em]
ITBTHOCT p= 1200 [kg/m?]
Koed).Ha TOTONPOBOIHOCT A = 3,41 [Wm.K]

Res = 013 + 0,020 + 0100 + 0009 + 1 + 0,010 + 0,04 = 3,47 [m>K/W]
0,87 0,036 0,70 2,16 0,41
kKOe()UUMENTa Ha TOTLIONPEeMHUHABAHE HA CTEHATA €
Ues = 1/Ra = 0,29  [Wm? °K]
Pedpepenrrata croitmoct 3a Tosu Bun orpakaerne e UC3 e = 0,28 [W/m? °K]
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Ne C4 BBHIIHA CTEHA - CB napaner i#a ycBoeHa Tepaca ChINECTRYBAIII

1. BuHilHa masunka

Heratin Ne C-4 nebemnna 6= 2 [em]
ILTETHOCT p= 1800 [kg/m?]
Koeth.Ha TONNOMPOBOAHOCT A = 0,87 [W/mK]

2. Yxpenealia apmuposka: PE-Mpexa

3. Ekcnanavpan noauctupeH EPS
nebemina 0= 10,0 {cm]
ILTETHOCT p= 17 [kg/m?)
ko€.Ha TomonpoBogEOocT A = 0,035 [Wim.K]

4. Napaner cullecTaysai CE
nedesnHa 6= 5 [em]
MIBTHOCT p= 2400 [kg/m?]
koed).Ha TOIVOTIPOBOAHOCT A = 1,63 [W/m.K]

5. Crera: anpapus ¢ rasaobeToHoBy BnokyeTa - UToHr
JeOenuHa 6= 10 [cm]
IIETHOCT p= 500 [kg/m?]
koed).Ha TOIIONPOBOAHOCT A = 0,16 [W/m.K]

8. BuTpellina U3PaBHWUTENHA MA3WUIKa Y WNAKIOBKA
acbenuua 6= 1,1 [em]
TIBTHOCT p= 1050 [kg/m?®]
koed.Ha TOIIONIPoBOAHOCT A = 0,7 [W/m.K]

KOEPHLHEHT? HA TEPMHTHO CBIPOTHBIEHHE HA CTEHATA
Rci = 013 + 0,020 + 0,100 + 0,050 + 0,100 + 0,011 + 0,04 = 3,72 [mAK/W)
0,87 0,035 1,63 0,16 0,70
KOE(PHILMIEHTA HA TONIONPEMUHABAHE Ha CTEHATA €

Ucs = 1/Rca = 0,27 [W/m? °K]

Ne Co BBHIIIHA CTEHA - UTOHT 15 cM. IBVCTPAHHO H3MA3ANK C TOILTOM3OJIAINS
Mpw ycBOBHUTE KbM OTONNAEM 0Bem Tepacu.
1. BeHlHa Masunka

Heraitn Ne C-6 debenuna 0= 2 [cm]
IILTHOCT p= 1800 [kg/m®]
KOE().Ha TOTUIONPOBONHOCT A = 0,87 [W/m.K]

2. Ykpensauta apMuposka: PE-Mpexa

3. Ekcnanavpa nonuctupeH EPS
nebemvna 6= 10.0 [cm]
TINBTHOCT p= 17 [kg/m?]
koed.Ha Touonpoeoasoct A = 0,035 [W/im.K]

4. 3anensallia MasuIKa: UMMEHTO-MSCEYEH p-p.
nebenyHa 6= 0,9 [em]
INIETHOCT p= 1800 [kg/m?)
koef).Ha TomnonposogHOCT A = 0,7 [W/m.K]

5. CTeHa: 3unapus ¢ rasoBeToHoBM 6NoKYeTa - VITOHT
nebenuHa 6= 15 [em]
ITBTHOCT p= 300 [kg/m?]
koeth.Ha TomonporogHocr K- =" - 0,16 [W/m K]

6. BuTpellna n3papHnTenHa . masunka u wnakioska
Jefenmna ;f} 8= L [em])
IIBTHOCT L] e=T 1050 [ke/m]
koed.Ha TonTonpoBogHocT A = 5 07 [WmXK]

KOCq)PIL[V[eHTa Ha TCPMHYHO CBIIPOTHBJICHHE Ha ¢TEHATA €; o . ;
Ree = 013 + 0020 + 0100 + 0009 + 0,150 + 0011 + 004 = 402 [m2.K/W]
0,87 0,035 0,70 0,16 0,70 e
KOE(l)I/IHI’IeHTa Ha TOIUIOIIPEMHHABAHE HA CTEHATA €.
Uce = 1/Rcs = 0,25 [W/m? °K]

Pedpepentrara croitroer 3a osu B orpaxenne e UC6e = 0,28 [W/m?.°K]
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Ne TP BBHIIHY npo3opiu

MHeectuTopa e noatepe KakpB THI J0TpaMa Ja 1m0/138a! BapuaHTHTe, KOHTO 0TrOBAPAT HA HOPMATHRHNT

HM3WCKBAHUA Ca.: €TAJOHHH CTOHHOCTH!
I PVC gorpama cbe CTHKIIOTIAKET Rs = 0,71 [m*K/W]
2 AnymunMeBa ¢ IPEKBbCHAT TEPMO MOCT H CTBKIIONAKET Rs» = 0,59 [m*K/W)]
3 IopBeHH CNENeHr Che CTHKIONAKET (YIThTHEHH) Rs» = 0,63 [m2K/W]

CBUIECTBYBAIIA PVC JIOTPAMA KOATO CE 3AITASBA
3a N3unCICHUATa MPHEMaM BAPHAHT M3ITEIHeH ¢ PVC MpodmiTH 1 0CTHKIISBANE ¢ ABOSH CTHKIIONAKET
H3ITBJHCH ¢ /B¢ 0DMKHOBEHH QAT-CTHKNA 4 MM.(BBHILHO) M Bb3/YIITHA MEKIHHA 16 MM.

Une = 1/Rop = 1,75 [W/m? °K] pediepenTnara crofinocre 1,40 [W/m2K]

HOBA PVC JOT'PAMA
3a W3YHCACHHAT NPHEMaM BapHaHT H3MBIHEH ¢ 5 kamepHn PVC Ipoduiy i OCThKISABANE C JBOEH CTBKJIONAKET
H3BAHEH C CIHO OOHKHOBEHO GUIAT-CTHRIC 4 MM.(BBHIIHO); BBIAYILHA MEHMHA 16 MM 1 I(-CTBKIO 4 MM,

Unme = [/Rop = 1,30 [W/m2 °K] pegepenrnara crofinocte 1,40 [W/m2.K]

HOBA PVC JIOTPAMA 3A CTHJIB.KJIETKA H OBILHY YACTH
3a H3UMCIEHHAT NPHEMAaM BapPUAHT M3ITLIHEH ¢ 5 Kamepau PVC Ipoduils H OCTHKIISABAHE C IBOEH CThKIOMAKET
M3IBJHEH ¢ eHO OGMKHOBEHO (WIAT-CTBKIO 4 MM.(BBHUIHO); BL3MAYIITHA MEXINHA 16 MM H CTHKIIO 4 MM.

Ump = 1/Rmp = 1,30 [W/m? °K] pegepenthara croftiocre 1,40 [W/me.K]

HOBA PVC JOTPAMA 3A ITPO30PLI CYTEPEH
3a M3uMCIEHUAT PHEMAM BAPHAHT MIIIBJIHEH C 5 kKamepru PVC mpodiin § OCThKISBAHE ¢ IBOGH CTHKIONAKET
H30BJIHEH € e1HO OOMKHOBEHO (IIaT-cThKNO 4 MM, (BBHIIHO); BE3MyIIHA MEXIHHA |6 MM H CTBKIO 4 MM.

Unr = 1/Rmp = 2,00 [W/m? °K] pedepenruara croiinocte 2,00 [W/m2.K]

NeBB  BhHIUHY BpaTs IPH BXOIOBE
BhHumHNTe Bpath ¢a ot Al npoduny /H/uMH INbTEH TePMONaKeN/ ¢ IPEKHCHAT TEPMOMOCT H OCThK/IABAHE
OT ABOSH CTHEMONAKET H3MBIHEH ¢ ¢/iH0 06HKHOBEHO (uIaT-CcThEIO 4 MM.(BBHINNO); BB3A. MEXKANHA 16 MM B K-CThiuIo:
Use = 1/RBB = 1,70 [W/m? °K] pedepentara croiinoere 1,70 [W/m2K]
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[W/m20K] - 3a pasnmuunu sujoBe Tasany.

NeTl TABAH TepacoBHIEH - IpaHHYEII ¢ BEHIISH BB3/IYX (MO3ACUHH ILTOYH)
YcpoeHa Tepaca
TomwIon30alyaTa ce 101ara 0T BETPEIIHATS CTPaHA Ha ILI0YATA.

1. [panurorpec

HJeTaiin Ne T-1 nebemina 6 1,0 [em]
ITBETHOCT p= 920 [kg/m?]
Koed).Ha TOIIONPOBOAHOCT A = 3,49 fW/mK]
2. Jlenuno
acbenuHa 6= 2,0 [em]
TUTETHOCT p= 1800 [kg/m®]
koed.Ha TOILIONPOBOAHOCT A = 0,93 [W/m.K]
3. XMQQO-MEOHEHMH - 6IIIT_V_MH8 camMosanenesalla ce.
nebennna 6 = 0,5 [em]
[TBTHOCT p= 1050 [kg/m*]
Koe(.HA TOIONPOBOAHOCT A = 0,17 [W/m.K]
4. WMapaBHuUTENHa 3aMaska
nedenuua 6= 4 [em]
MIBTHOCT p= 1800 [kg/m?]
koed.Ha TomIONpoBOMHOCT A = 0,87 [Wm.K]
5. Tonnousonauua: EPS
nebennHa 6= 6,0 [em]
INIBTHOCT p= 17 [kg/m?]
koed.Ha TomonposoaHocT A = 0,033 [W/m.K]
6. CToMaHo-GeToHOBE NNoYa 7,8. 3ama3ka W WINaknoska (BLTRELWHE)
neGenuna 6= 14 [cm] nebenuta 0= 1 [em]
ITBTHOCT p= 2500 [kg/m?] ILTBTHOCT p= 1800 {kg/m?]
xoed).Ha TOMNONPOBOIHOCT A = 1,63 [Wim.K] koe().Ha TOIONPOBOAHOCT A = 0,7 [W/m.K]
xoeULMeHTa Ha TEPMHYHO ChIPOTHRIIEHHE HA TABAHA C; Rr1 = 2,16  [m? °K/W)]
R = 01 + 0010 + 0020 + 0,005 + 0060 + 0,040 + 0,140 + 0,010 + 0,04

3,49 0,930 0,17 0,03 0,870 1,83 0,70

KOG(bHL[!’IEHTa Ha TOINICNIPEMHaBAHE Ha TaBaHA €
Un = 1/Rnt = 0,46 [W/m? K]
No T26 TABAH - rpaHH9eIn ¢ BhHINEH BB3/IYX - TOKPUB ¢ BUTYMHO TIOKDUTHE
Han acaHCHOpHH LIAXTH

4 1. [opelLo nonoxeH 6UTYM Ha 2 cros

— nefemuna na 2Ta cyos 6= 0,85 [cm]
ILIBTHOCT p= 1050 [kg/m?]
= T ———T— Koed.Ha TOWIONPOROAHOCT A = 0,17 [W/m.K]
T 2 Aovwpana savaska
nebennma 6= 5,0 [em]
e S NALTHOCT _p= 1800 [kg/m’]
= === Kxoed.Ha TonnonpoBogHoCT A - = -~ 0,93 [W/m.K]
/ 3. Tonnousonaums: XP§ . .~ o
nebeynna ; ;’f 6% Q,_Q [em]
6 7 NNBTHOCT fLD TpE o 20 kg/md]
5 koed.Ha TDHJIOHpOBO,"‘;[HO(;T No=0 *“b,()B;[W/m.K]

Heraiin Ne T-2 4. [aponsonauns - honuo (He \,'ig'ap%';aa B M34MCA. )

5. WspaeruTenHa samaska
Aebenvna 6= 4 [cm] M3paBHUTENHATa 3aMa3Ka [IPH HOCKH TIOKPHBH € Bh3-
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MYBTHOCT p= 1800 [kg/m?] MOXHO A2 e ¢ febemara 10 10 ¢M., 38 HAKIOHH.

koed.Ha TOIONPOBOJHOCT A = 0,87 [W/m.K]
6. CtomaHo-GeToHoBa NNovya 7 1 8. 3ama3ka W WNakNoBka (BLTPELIHE)
IneOenuHa 0= 14 [cm] nebenuna 0= 2 [em]
IITETHOCT p= 2500 [kg/m?] [TBTHOCT p= 1800 [kg/m?*]
Koe(,Ha TONTONPOBORHOCT A = 1,63 [WmK] Koed.Ha TOMIONPOBOANOCT A = 0,7 [W/m.K]
koe(uIMenTa Ha TePMITUHO ChIPOTHUBISHUE HA TABAHA €

Rrz = 01 + 0009 + 0050 + 0100 + 0140 + 0,020 + 004 = 3,69 [W/m* °K]

0,17 0,930 0,03 1,63 0,70
koe(pHUHEHTa Ha TONRONPEMAHABAHE HA TARAHA 6

Urz = IR = 0,27 [Wm?.K]

Noe T3 TABAH rpanudein ¢ ToA-IOKPHBHO IPOCTPAHCTRO ¢ BUCOYMHA TO-Tofisiva oT 30 crm.

HeTaitn Ne T-3

Jabenexxa:
MeToaukara no KosTo ¢ onpe-
AeleH KoeHITHEHTa Ha TOTUIOIpe-
MHHBAHE € 3a TaBaHH C BE3IYIIHA
MEXKMHA Mo-roaama ot 30 cm.
Tpn no-manku aeGenyyy Ha
- BESAYIIHAAT ciolf ce nonsa
/.. crofiiccTTa H;i. ChHIIPCTUBNEHHETO
Ha BH3 [y IIHRAT CJI0H 0T TabnHua
Ne 4"01 TipuoKeHie 3, OmHCaHO ¢
B "Tqu,a 10 (cnenpamara).

3

[eficTBATENHHAT KoedHIHEHT Ha TolltonpeMyHagane Ur, ce onp‘éﬂém- no qopMynara; ]
Ur = 1+ Al , [Wim2 °K]

U1 A202 + AwUw + 0,33.nV
1
Ur = 1 + 231 = 0,25 | [W/m? °K]

0,299 341,71 + 19,091 + 594

KbIETO: Al = 231 ,[m?] - e IWiowTa HA TABAHCKATA TUIOYR HAL OTOMISCMHUST ETAK,
ulr = 0,30 ,[W/m?® °K] - koedmumenTa Ha TONMONpEMUHABAHE HA TUI0YA (ompenenex no-mouy).
A2 = 2310 [m’] - e nromra Ha IOKPHBHATA KOHCTPYKIIMA
Uz = 1,48 [W/m? .°K] - koehuuenTa Ha NOKPUBHATA KOHCTPYKIIEA (ONpeeneH Ho-A07Y).
Aw = 71 ,[m*] -~ ¢ miowTa HA CTERMTE OrPANKAALLHA TOATIOKPHBHOTO HPOCTPAHCTEO.
Uw = 0,27 ,[W/m? °K] - xoeduiieHTa Ha OrpakJamHTe CTeHH (onpenemen no-goay).
n = 0,1 ,[1/h] kpaTrocT Ha BB3MYX00GMEHa (0T 0,1 33 ymrsTHeH 10 0,3 Ha HEYIIIETHEH TaBaH)
V. = 180,0 ,[m"] - ofem Ha BB3/yXa B NONOKPUBHOTO IPOCTPAHCTEO,
Koeguunenrnre Ha Tonnonpemuraeare U1, U2 n Uw ce ompeaensT no dopMysuTe:
Ul = ] = i » [W/m? °K]
Rsil +Z 8 + Rsel 0.1 + 28062+ Rsel
A
U2 = 1 = 1 » [Wim? K]
Rsi2 +E 3 + Rse2 Rsi2 + 0,1958+ 0,04
A
Uw = 1 = ' 1 = 0,269 , [W/m? .°K]
Rsiw + X § + Rsew 0,13 + 355+ 0,04
A
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Cymata OT TepMHYHHTE CBIIPOTHBIICHNA HA KOHCTPYKTHBHHTE CI06BE 8/} H ChIIPOTHEICHHIATA HA TOTIONPEMHHARAHE

Rsel u Rsi2 ca onpenenesy Ha cnessawwmat Jmer, CrenaTa orpax/amia N0ONOKPHBHOTO NPOCTPAHCTBO ¢ eNHAKBA Ha
crennTe Ha crpafara. Ipuer ¢ xoeduupenta va crena Cl (geTaitn C-1), 6e3 BhTpelIHATA Ma3HIKa U IITAKIOBKATA.

JeTailn va TABAHCKATA [LTOYA ~ orpakieHue 1 B cxemata. 1. Tonnowzonauus: MUHebanHa Bata

nebenuHa 6= 10.0 [cm]
TUTBTHOCT _ p= 65 [kg/m?]

koet.Ha TommonpoBogHoeT A = 0,037 [Wm.K]
1 2 3 4 2. Napounsonatis - donno (He y4acrea B naymen.)
ﬁ\\ B *\ 3. CToMako-6eToHOBa nnoya
. \\ : | v | AebenrHa 0= 15 [em]
- T \ S — ITETHOCT p= 2500 [kg/m?]
: I P \\ L J Koe(h. Ha TOINONPOBOJHOCT A = 1,63 [W/m.K]
"""" iz 4. 3aMaska W Wnaknoska
nebemiHa 6= 1 [cm]
TUIBTHOCT p= 1300 [kg/m®]
koed.Ha TOWIONPOBOHOCT A = 0,87 [W/m.K]
Z3d = g + 01 + 015 + 001 = 2,81 | [m? °K/W]
A 0 0,037 1,63 0,87

JeTall Ha NOKPHBHA KOHCTPYKLMSA - OTpaXAeHHe 2. 1. Topellio nonoxeH Butym Ha 2 cros

Jnebenrua Ha 2Ta cltos 6= 0,85 [em]
ILTBTHOCT p= 1050 [kg/m’]
Koed).Ha TOMNONPOBOAHOCT A = 0,17 [W/m.K]
2. ApmupaHa 3amMaska
nebenuHa 6= 5,0 [em]
IUIBTHOCT p= 1800 [kg/m?]
koed.Ha TONIONPOBOAHOCT A = 0,93 [Wm.K]
3. CromaHo-GeToHOBa nnoys
Aebeniya 6= 15 [cm]
NITBTHOCT p= 2500 [kg/m?]
koe.Ha TOMNONPOBROAHOCT A = 1,63 [W/m.K]
L8 =0008 +_ 005 +__0 + 015 = 0,1958 , [m2K/W] ‘
A 0,17 0,93 0,035 1,63 o
CorpoTHBIEHNATA Ha ToToNpemunaBare Rsel i Rsi2 ce onpenenar no (popmyara; % / e ™
Rsel = Rsi2 = 8w = 07792 , [m?.°K/W] DT
2. hexe 2. hexs S Lo
KbIETO, O = VYA = 0,7792 .[m] BHcouMHA HA BRIAYIIHUAT CHOH. Onpe;[eﬂeH KaTO OTHomeHHe Ha
ofiemMa Ha BB3/TyXa B MOANOKPUBHOTO KbM TUIOIITA HA VIOYATA N0 B'prClLlHPI pasMepu.
hexs = A&k ,[W/m K] exBuBaneBTeH ko YHIHEHT Ha TONIONPOBOIHOCT Ha BB3AYXA B HO,JII‘IOKpP[BHOTO
A [W/mK] xoedHunenT Ha TonmonposoHocT Ha BB3IYXd B MOATIOKPHBHOTO. 3aBHCH OT TeMIeparypara fu.
€k - KopeximoHeH koeduuueHt. Toil e hyHKmns va npomsseernero Gr . Pr, kato opmynara 3a onpenes-
HETO MY 34BHCH OT TOBA NPOW3BENCHNE H €:
3a: Gr.Pr < 1000 — g = 1
1000 < Gr.Pr < 1EH06 — € = 0,105 .( Gr.Pr 0,3

IE+06 < Gr.Pr < 1E+I0 — & = 04 ( Gr.Pr »025
Kpurepusar Ha mofoGue [panats - Rr ce otunTa 3a TaGiuna 3a TeMnepaTypa Ha Bb3MyXa Bu (Tara KaxTo u A)

Kpurepusr va niojobue I'pacxod ce onpesens no dpopmynara:

Gr = g . B . 8% .( sl - 8si2 )
V2
KBASTO: g = 9,81 ,[m/s?] - 3eMHOTO yekopenme
B = 1 [1/K] - koednurenT Ha 06eMHO paswIMperHe HA BB3IYXA B TIOATIOKPHBHOTO,
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bu + 273,15

v ,[m?%s] - xuHeMaTHIeH BHCKOZHTET Ha Bb3oyXa fpH Temueparypa 8u. Otuuta ce oT Tabnmug Taka, kato Rr u A.

Bu = gi. Ul Al + e . U2.A2 + Be . UwAw + fe. 033.n.V ,[°C]
Ul . Al + U2 . A2 + Uw.Aw + 0,33.n.V
KbOETO: 61 = 19,074 °C - Cpeusa remnepatypa B crpajata
e = 5,67 °C - Cpeana BLHUTHA TEMIIEPATYPa 33 OTOMIHTEIHAAT IEPHOIL.

M3Bom: 3a na ce onpenenar Rsel u Rsi2, tpaGea na ce onpelenaT mpeiy ToBa TeMmepatypure: Hu, Osel u 0si2 | Ho
u ce onpenens upes crofinoctute Ha Ul 1 U2, a e zagucar ot Rsel # Rsi2, 3a 1a ce Uajie3e 0T TOSH 3aTBOPEH KB,
CrofiHocrure Ha U1 1 U2, ce u3aucngsar Ha 2 cThIK!

IbLpPBa CTHIKA: Mpuemat ce CTORHOCTH:
Rsel = 0,1 , [m?.°K/W]
Rsi2 = 0,17 , [m? °K/W]
C tax ce onpenenar Ul, U2, 6u, 8sel u Bsi2. C rorydeHuTe pe3ysITaTd ¢6 MHHABA Ha BTOPA CThIIKA,
Ul = 1 = 1 = 0,3326 , [W/m®.°K]
0,1 + 28062 + Rsel 0,1+ 28062 + 0,1
U2 = 1 = 1 = 2,4643 , [W/m* .°K]
Rsi2 + 0,1958 + 0,04 0,17 + 01,1958 + 0,04
Ou= 19074 . 76,841 + 5,67 . 56926 + 5,67 . 19,091 + 5,67. 594 , [°C]
76,841 + 56926 + 19,091 + 594
Bu= 48333 = 72 ,[°C]-7ToBac cpeaHaTa TeMIepaTypa Ka BE3IyXa B MOANOKPUBHOTO POCTPAHCTRO
671,13 c Hes OT Tabnuua oTauTame: (3a Tabmanarta rnesal wodT [Tarnu])
Pr = 00,7036 - kpurtepnu 3a nogobue Ha [IpamyTa
v = 14,79 .10" ,[m?%s] - KHHEMaTH4YEH BHCKOIMTET Ha Bh3AyXa
A= 2,566 .10"2 ,[W/m.K] koeHIHEHT HA TONNIONPOBOAHOCT HA BH3IyXa
TEMIRPATYPaTa HA NOBBPXHOCTUTE MPAHMMEINN ¢ BB3IYIIHHAT CI0H B IOAIOKPHBHOTO IPOCTPAHCTRO ¢ ONPEAENA [10:
fsel = fbu + Rsel . U 8 - ou )
gsel= 72 + 0,1 . 0333 .( 19074 - 72 = 760 ,[°C]
Gsi2= Gu - Rsi2 . Uz ( O6u - B )
gsiz= 72 - 017 . 2464 ( 72 - 567 ) 656 ,[°C]
Kpurepuar na nogobue I'pacxod ce onpenens no hopMynara:
Gr = g ) B . 0% . Gsel - Bsi2 )
VZ
KLOETO! g = 9,81 ,[m/s?] - 3eMHOTO ycKopeHHe
B= 1 = 1 = 0,0036 [1/K] - koeHIHEHT Ha 06eMHO pasiIHpeHye.
fu + 273,15 72 + 273,15 8
Gr = 981 . 0,0036 . 04731 ( 7,60 - 6,5 )= BE+07= 0,786 .10
2E-10
llpouseeaenneTe Ha KpuTepuuTe: Pr.Gr = G6E+07 onpesena, de (opMyaTa o KOATO ¢& HIYHCIABA Ex €;
ek = 04 ( Gr.Pr 025 = 3449 (axo e reoOX0aMMO NpoMeHH (opmyaTa).
EXBUBATEHTHUS KOCHHIIHEHT HA TOILTONPOBOTHOCT €
Aes = h.8x = 0,026 . 3449 = 0,885 ,[W/mK] T
CbrpoTHBJICHKsTA Ha ToTmonpemuHasane Rsel u Rsi2 ce nonmyuanar: ff’ ”“"
Rsel = Rsi2 = 8m = 07792 = 04402 , m2K/W} =
2, Ao 1,77 ‘- ;_E-.{ RS
BTOPA CTHLIKA: Onpenense Ha aefictBuTenHATe cTodiHocTH Ha Ul n U2, £ ’
Ul = 1 = 1 = 02988 -, {W/m?°K].
0,1 + 2,8062 + Rsel 0,1 + 2,8062 + 0,4402 DR
U2 = 1 = 1 = 14793 ;- IW/m? °K]

Rsi2 + 0,1958 + 0,04 0,4402 + 0,1958 + 0,4
Ilonyyenvte CTOAHOCTH Ca 3aMECTEHH B YPaBHCHMETO B HAYATOTO HA TOUkata, Taka € OnpeseTeH

HeticTeurenanar koedumerT Ha Tomonpemuaasane Ur= 0,25 | [W/m? °K]
Pedepentuara croitnoct 3a Tosn pug orpaxaenne e UT3e = 0,30 [W/m? °K]
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N3unciiBane Ha KoehUIMEHTA Ha TOILIONpeMuHaBane U,
[W/m20K] - 3a enleMenTs rpagmgenty ¢ 3eMeH TOYBEH CIIOM.

1 Iox Ha orornsem obeM Ham He OTOIIIEM IOA3EMEH ETaAK.
HeTarin Ne I1-1

JIeHCTRUTEIHUAT KoehHUIHenT Ha TormonpeMuHasane Uuk ce onpenens no gopMyata:

I o= T+ Ac

Uuk ur A . Ubf + z.p ,Ubw + 1.P . Uw +033.n. V

1 = 1 + 258,00 .
Uuk 0,54 258 . 0442 + 1073 . 1,050 + 9398 . 04194 + 0099 . 7018
Uuk = 0,381 [W/m? °K] !

KBIETO! 258,0 [m?] - Ilnomm Ha noja Ha MOA3EMHHAT ETAX.

1,45 [m] - BHcOYMHA Ha 1G/I3eMHaTa YacT Ha CTEHHTE

74,0 [m] - lleprMeTsp Ha IIOA3EMHAAT ETAK,
1,27 [m] - Bucounna Ha HaA3eMHATA YACT HA CTEHUTE

1

0,3 [1/h] - KpaTHOCT HA IMUpPKYNaums Ha Bh3LyXa B He OTOILISEMUST 06eM (npuema ce 0,3),
701,76 [m’] - O6eM Ha BB3ayXa B HE OTOIIASMUAT 00EM.

= 0,54 [W/m?.°%K] - KoeuuueHT Ha TOIONpeMUHABAHE HA 101A HA OTOMISBAHOTO HOMELLCHHE.
CrolHocrta e no-nucka ot pedepentrata <0,5 . OnpesieneHa e KaTo ca NON3BAHE CIENHHTE KOHCTPYKTHBHH eIeMEHTH:

MEXJTYETAXHA TIJTIOYA

il

_C‘h<:s::*~cmcfg>
|

1. Tepakot 3. CromadoBeToHOBA NNoYa

mebenvHa 6= 0,08 [cm] Aebenuna ] 15 [em]

NILTHOCT p= 1800 [kg/m?] [IBTHOCT p= 2500 [kg/m?®]

koed.Ha TOIIONPOBOIHOCT A = 1,05 [W/im.K] Kkoed.Ha TOWONPOBOAHOCT A .= - 1,63 [W/m.K]

2, Nenwno 1 uspaeHsBalla 3aMa3ska 4 EPS R

JeGenIHa 6= 1,5 [em] aeBenuna P 5,0, [em)

IIBTHOCT p= 1800 [kg/m?) TIBTHOCT I f - 17 [kg/ﬁf]

koe().HA TOINONPOBOAHOCT A = 0,93 [W/m.K] Koed.ha TomonposonHoCT; A <= © 0,033 [W/m.K] :

5 BbHWHa Magnnka apivpana ¢ vpexa: . |

Rsi = 0,17 [m? .°K/W] AebenuHa L6 2 [em) 1
Rse = 0,04 [m* .°K/W] [LUTETHOCT Cpe= 1800 [kg/m?]

1l

Koed.Ha TOIOTIPOBROAHOCT A a
TepakoT  3amaska  cr.0eton Kam, Bata masmika
0,17 + 0,0008 + 0,0161 + 0,092 + 1,5152 + 00,0215 + 0,04

0,93 [W/m.K]

Rf 1,8556 [m? °K/W]

-
=
!

0,4194 [W/m* °K] - KoedmimenT Ha TomIonpeM1HaBaHEe Ha CTEHUTE HA CYTEPEHA Ha 3eMsTa

Onpenesien e KaTo ¢a NOA3EAHK CNSTHHTE KOHCTPYKTUBHH €J1eMEHTH:
CTEHA HA CYTEPEHA (nanzemua)
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1. BiTpewHa masnnka 3. Tonnowsonauua: XPS

febenmya 6= 1 [em] nebenuna 6= 6.0 [cm]
MIBLTHOCT p= 1800 [kg/m?] MTETHOCT p= 20 [kg/m?]
koed.Ha TOMNCNPOBOJHOCT A = 0,7 [W/m. K] koed.Ha TOMIONPOBOJAHOCT A = 0,03 [W/m.K]
2. CreHa (cTomMaHoGeToH) 4 BbHILHa mMasunka: apmupaHa ¢ Mpexa
IeGenmna 6= 30 [em] nebenna 6= 1,5 [em]
MTHTHOCT p= 2500 [kg/m?) IIBTHOCT p= 1800 [kg/m3]
Koed.Ha TONONPOBOJHOCT A = 1,63 [W/m.K] Koe().Ha TORIONPOBOAHOCT A = 0,93 [W/m.K]
5 O6nuuoBKa - HRMAE
Rsi = 0,13 [m* *K/W]
Rse = 0,04 [m? °K/W]
Ma3uiaka  cr.0eroH XPS 3aMaska
Rw = 0,13+ 00143+ 0,184 + 2+ 00161+ 0,04 = 23845 [m? °K/W]
Ubf = 0,442 [W/m? .°K] - KoedunyenT Ha TOIIONPEMIHARAHE NPe3 I0Aa HA TO3EMHHAT FAPAIK.

OnpezeneH € KATO ¢a NON3BAHN KOHCTPYKTHBHKTE €MEMEHTH Ha AeTaitn 1 (1ox Haf OTOMIAeM obeM), HO
0c3 3aRBPLIBAILATE HOKPHTHA (TepakoT U JETHTI0).
OmpeJensHe MpoOCTpaHCTBEHATA XAPaKTCPHCTHKA Ha noaa B

B = Ac = 258,00 = 6,973
0,5 . P 0,5 . 74,00
KBAETO Ac = 258,00 kB.M - TUIOLI, HA 36MHATA OCHOBA
P = 74,00 M, - mepuMeTHp

IIpeseneHara neGenyna onpenels kos hopMyna ce IION3RA 34 M3UKCBane Ha Ubf:

d = w o+ A Rsi + R + Rse )
KBAETO W = 0,42 m. - gefenrna Ha HaH3eMHATA CTeHa (I013BAHA & AeGeTUHATA HA CTEHA THIT |}
A = 2 - koe().Ha TOILL.IPOBOAHOCT HA 3eMATA (IpHEMa ce 2)
Rsi = 0,17 - koeth.Ha TOMIIPOBOIHOCT OT [0JA KbM BETPEIICH BE3AYX
Rf = (,0843 - xoed.Ha TOMILIPOBOAHOCT HA MOJA
Rse = 0,04 - xoed.Ha TOIULIPOBOAHOCT OT MOMA KbM BHHINIEH Bh3IyX
H3umesaBaHe Ha CHIPOTHBEIEHHETO HA TONNONPEMHHABAHE HA [00BATA KOHCTPYKLIHA Rf
cr.0eTOH  3aMaska  JIeNWIO  TEepaKoT
Rt = 0,100 + 0,020 + 0 + 0 = 00843 [m*.°K/W]

1,630 0,870 0,930 1,050

R = Rsi + Rf + Rse = 0,17+ 0,0843 + 0,04= 10,2943
CrottHocTTa Ha Koe(mumenTa Ha Tomnonpemunarane U= 1/R = 3,397 [W/m?* °K]

d = 042 + 2( 0,17 + 0,0843 + 0,04 = 1,0087
®opmynata no koATo ce n3uucaasa Ubf, 3aBucH ot cpaprsaBanero ua (dt+0,5.Z) n B";
npu; ( dt + 0,5.7Z )= 1,1337 < 6,97 = B"  ce nompa dopmynara:

Usr = 2. In( n.B + 1) L [Wim? K]
B+ de + 05.Z d + 05.2
Ubt = 4 In{ 21,906 + L )= 04421, [W/m? °K]
21,906 + 1,01 + 0,725 1,0l + 0,725
mpr:  ( dt + 05.Z )= 1,7337 > 697= B cenomsa cbopmyﬁa’fa“'
Ubr = S = 2,000 -0 4{]65 [W/m °K]
0457B'+ dt + 05.Z 3,186 + 1,01 + 0, 725 LeE
B xoukpernuar cmywait  Ubsr = 0,4421 , [W/m? K] e ’-
Ubw = 1,080 {W/m? .°K] - KoetmuwenT Ha TOMTONpeMUHABAHE P63 N0/3EMHNTE CTCHH Ha cyTepeHa
OnpeneneH € KaTo ¢4 NOM3BAHH KOHCTPYKTHBHHITE €IEMEHTH Ha CTEHHTE HA HAA3eMHATA HacT, Ho ca
MPEMaX HATH /(BaTA CO: TOINOU3O/IAIMA 1 KaMeHHA 00ITHLIOBKY, 100aBeHa XHAPOH3oNALWA 6 = .05 [em]
ChCTABEHA OT TOPEIUO ONOKEH OHTYM Che A= 0,17 [W/m.K] u ca B3eTH B npelBra 9akbia 1 I4BaTa,
Jebennyara Ha nousennaT cnolf e npueTa ¢ OTYNTAHE HA HAMANISBAHETO M IO BHCOUHHATA: Z/2= 0,7 [m]
dow = A ( Rsi + Rf + Rse ), [m]
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dow = 2( 0,13 + 0,2439 + 0,04 > 0,83, [m]
CTEHA HA CYTEPEHA (moazemua)
BBTR.M cT.0eT. BBHIILM XHIpO

npH dow = 0,828 > 1,000 = dt

Baky dhopMytara:

Ubw = 2.4 .( 1 + 05 . de . In( Z o+ 1)= 1,071 [W/m* °K]
n.z d + z dw

npu dow = 0,83 < 1,0087 =

Ubw = 2.4 .( 1 + 05 . dw ) In¢ Z o+ 1)= 1,050 [W/m?.°K]
M.z dw + Z dw '

I

B xoukpetHuaT cayqaii Ubw 1,050 , [W/m? °K]

KoeduunenT Ha TOINIONpeMHHABAHE KbM HEOTOTUTAEM Hoj3eMeH eTaxx ULl = 0,38 , [W/m* °K]
PegepenTnara ctoifnocr 3a Tosu Bug orpaxgerme ¢ Ullle = 0,50  [W/m? .°K]
12 [lon rpannvern ¢ BEHINEH BH3AYX (HAM IPOXOJIH, OTKPHTH IPOCTPAHCTRA M ePKEDH)
1. TepakoT
HAeraiin Ne I1-2 nebennia 6= 0,5 [em]
TIBTHOCT p= 920 [kg/m?]
koed.Ha TOMIONPOBOAHOCT A = 2,1 [Wm.K]
2. 3anenBsawa Masunka
nebenvna 6= 0,5 [em]
INTBTHOCT p= 1800 [kg/m?
koed.Ha TOMONPOBOAHOCT A = 0,86 [W/m.K]
3. 3ama3zka upaBHUTENHA
nebennna 0= 1 [em]
TUTBTHOCT p= 1900 [kg/m?]
Koed).Ha TOIMONPOBOAHOCT A = 0,7 [Wm.K]
4. CromaHobeTcHOBa NnoYa
debenuta 6= 20 [em)
TBTHOCT p= 2500 [keg/m?]
xoed.Ha romonpoBogHoCT A = 1,63 [W/m,K]
5. 3anenealla Mas3naka
nebermmma 6= 0,5 [em]
ITBTHOCT p = 1800 [kg/m?]
koed.Ha TOIONPOBOAHOCT A = 0.87 [W/m.K]
8. Tonnonsonauws EPS 7. BbHLHa Ma3wunka: apMupaHa ¢ Mpexa
nebenrHa 6= 10 [cm]j nebennHa 6= 0,5 [em]
ITBTHOCT p= 17 [kg/m?] ILIBTHOCT p= 1800 [kg/m?]
koed.na TomonpoBogHeeT A = 0,033 [W/m.K] Koe().Ha TOTUIOTPOBOOHOCT A = 0,86 [W/m.K]
KOS(ULEHEHTA HA TEPMHIHO CHHPOTHRISHHE Ha CTCHATA ¢ Rm = 3,40 [m? °K/W)
Rmr = 0,17 + 0,005 + 0,005 + 0,010 + 0200 + 0,006 + 0,100+ 0,005 + 0,04
2,10 0,860 0,70 1,630 0,87 0,032 . 086
koeHLHUEHTA Ha TOIIONPEMHHARAHE HA CTEHATA €! 7 . T

U = I/Rm = 0,29 [Wm*.°K] .’(“-"‘;’j .y B
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- Rbw = 0,0143 + 0,184 + 0,0161 + 0,0294 = 02439 [mrK/W]




M3X0AHW AAHHM NO KOUTO CE U3YUCITABA EHEPFUMAHATA EQEKTUBHOCT

rabnnua 1 - oT npurnoXeHve 2

Tabnuua 2 - oT npunoxenne 2
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Otonnutenad ceaon: Havano W3uncnuTenna BuHIWHA TEMRSpaTypa: -14,0 °C
Kpaii LeHrpagycn npu cpefHa Temnepatypa Ha crpajata 19°C: 2300
Mecey: | Il 11 vV \V Vi VI Vil 1X X Xl XI
Bpoit gHu 31 28 31 30 31 30 k3| 31 30 31 30 31
cpeana T°C| 06 2.4 6,9 12,4 16,4 21,0 23,8 23,5 19,4 13,8 7.9 2,8

CpejHa mecedHa OTHOCUTENHA BRAXHOCT, % 72 69 62 59,5 66,5
: CpeAeH MHTEHSUTET Ha MBJIHOTO CibHYEBO IPesHe No BEPTUKANHW NOBBPXHOCTH, W/im?

Cesep 277 38,5 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 297 23,5
WNaTox 58,5 71,8 84,5 97,9 1111 1302 | 1266 | 130,7 | 1111 78,2 56,4 47,0
3anag 58,5 71,8 84,5 97,9 111,1 130,2 § 1266 | 130,7 111,1 78,2 56,4 47,0
Or 1095 | 1184 | 1114 97,3 91,8 103,9 | 1035 | 1296 | 1420 | 121,0 | 1005 88,5
xopusonTanio| 69,5 96,9 132.8 171,0 199, 1 2327 | 2288 [ 2282 | 1773 | 1111 70,9 55,3

Bpoii na ¢TORTHTENHNUTE THY pazHecen no Mecenu: HIUYHMCJISIBA CE ABTOMATHYHO

JleHrpaaycu: 2200 Bpoil oTonmuTenin JHu 165 01,H = 19  °C
Mecey: | | 1] vV V vl Vi VI IX X Xl Xl ?
AHH {Ta6n.2) 31 - 28 31 6 3 30 31 ‘
OHW (TaBn.1) 31 28 31 9 5 30 3

T°Cpatn2)| 0,6 2,4 6.9 12,4 16,4 21,0 23,8 23,8 19,4 13,6 7,9 2,8
T°C (xoper.) | 0,58 2,33 8,69 12,02 12,0 21,0 23,8 23,5 18,8 13,19 7,66 2,72 :
Cenep 27,7 38,56 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5 i
Cenepo-Mstox| 43,1 55,2 68,9 83,0 94,9 108,2 | 106.2 | 103,7 86,5 61,1 43,1 35,3
Wstok 58,5 71.8 84,5 97,9 11,1 | 1302 | 1266 | 130,7 | 1111 78,2 56,4 47,0
HQro-Marek 84,0 95,1 98,0 97,6 101,86 | 1171 1151 | 1302 | 1285 99,6 78,5 67,8
Hor 1065 [ 1184 | 1114 97,3 91,8 1039 | 10356 | 1296 | 1420 | 1210 | 1005 88,5
tOre-3anag 84,0 95,1 98,0 97,6 101,56 | 1171 115,1 | 130,2 | 1266 99,6 78,5 67.8
3anas 58,5 71,8 84,5 97.9 1111 ) 1302 | 126,68 | 130,7 | 1111 78,2 56,4 47,0
Cemepo-3anag| 43,1 55,2 68,9 83,0 94,9 108,2 | 1052 | 1037 86,5 61,1 43,1 35,3
xopwionranto| 69,5 96,9 1328 | 1710 | 1991 | 2327 [ 2268 [7228,2 | 177,3 | 1111 70,9 55,3
DD-1 5704 | 464,8 | 3751 39,6 0.0 0,0 Q.0 Q.0 0,0 16,2 333,0 | 5022
DD-2 5710 | 466,8 | 3816 62,8 0.0 0,0 0.0 0,0 0.9 29,1 340,2 | 5048
DD-3 5331 | 4359 [ 356,3 58,6 0,0 0,0 0,0 0,0 0,0 27,1 3178 | 4714
peania T°C | 1,80 343 7,51 12,49 | 16,40 21,0 23,8 23,5 19,40 | 13,57 8,41 3,79
kopurvpan DD | 5354 | 4380 | 3586 59,3 0,0 0,0 0,0 0,0 0,0 27,5 3198 | 473,7

[Tpi BEBEXMAHE B HAl-rOpHUTE KNETKH JaHHY 38 NEHFpaaycHTE 30 DiH = 17 °C T ce npensuucaasa 1 3a Hed, :
AKO KOHKDETHUAT 0GEKT C& U3UUCINABA Ha pPasNMuHa CPeAHa TEMNepaTypa T Ce 0TpasAea Ha AaHHWTe! !
Cpapka sbTpelwHa 3UMHA TeMNepaTypa N0 KOATO Ce U3BLPLUBAT MIYUCNEHUSATA & 18.1°C
Kopurupanata cToliHOCT Ha AeHrpasycuTe e: 22122 DD
CpegHarta TeMneparypa Ha BhHLIHWAT BB3LYX 38 OTONNUTENHWAT neproa & 5,67 °C :

ONUMECTBO HA eMucunTe Ha G2 54,2 troguna




