CbhbABPKAHAE

O0scHMTeNHA 3amHCKa

a) Omucanve Ha QYHKIMOHATHOTO NpeHA3HAYEHUE Ha CTpajaTa

6) Msuncmurenyn napamMeTpy Ha BEHINHMAT BB3/IyX # IIPOCKTHH [APAMETPH Ha BETPEIIHHS

) Onucanie Ha PasnoIOKeHHETO, OPHEHTANMATA K OCHOBHHTE FeOMETPHIHY XapakTepHCTHRN

r) TOTUTHHHK XapaKTePHCTYKH Ha KOHCTDYKTHBHUTE EJICMEHTH Ha CTPajiarta, TeXHHUECKH

1) ONMCaHNe HA NPOSKTUPAHHTE CUCTEMH 34 OTONJICHWE/OX/Tak AHe U BEHTH/IALIS Ha
CTPANATa H TEXHUICCKHTE HM XapaKTEpHCTHKH

e) Peoxumu va o6urapane ma Crpajata, OTON/IABAHH 30HH, OXJIAXKARHH 30HH, 6polt Ha
obuTaTenmre.

*) KoHCymaTopH Ha cueprua

3) M3wucaenn nokazatens, XapakTepH3Npain eHepronpeodpasysaluTe 1 EHEPTOMPEHOCHKTE
CEOIMCTBA Ha Orpa)caamuTe KOHCTPYKIMH Ha Crpafara.

INoxasarennre, xapakTepusupaty eHepromnpeodpazyBanHTe
1 GHEPrONPEHOCHATE CROACTBA HA OTPANCALUKTE KOHCTPYKIMK Ha crpajgata
2.1. Tomuwnara norpe6ua eneprus 3a OTOINICHHE, BEHTHIALIMA,
BI'B 1 oxnaxnane
2.2. l'oguntkata roTpeSHa enepri 3a oToMmIeHHe,
2.3. l'opuinuata HoTpeGHA CHEPris 3a ReHTHAALMA,
2.5. PogyuHata notpe6ra eneprus sa BB,
2.5. TomumHaTa noTpeGHa eHEPTHA 33 0XJIAKTAKE.
2.6. FonuimAaTa cnectena eHepras ot pekynepaTop,

BpyTHATa 1 MLpBITTHATA eHEprus 3a crpajara.
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Mzurcasisane xoedunyentuTe na TomronpeMunasane U
BBHIIHA CTEHA - ®acazen maxen 20 ¢ + 10 cm. EPS y E
BBHIIHA CTEHA - ®acamen nanen 20 M + 10 cm. Kamenma gara”
BBHIIHA CTEHA - CB mapaner chiecTBYBany +Y TONG/ T0cr1 + 10s
BBHIIHA CTEHA - HTOHT 15 cm + 10 ¢m. EPS S
BarIEN npozopn
BoHIIEH BpaTH
TABAH tepacoBuaeH - rpannueln ¢ BhHIeH BB3ayx {(Mo3ae ﬁh‘hn\oqn)
TABAH rpanuuven ¢ rhpHMmeH BE3JYX - TOKPHB ¢ GUTYMHO n&p{ﬁr’-’ﬂ“
TABAH rpasmewy ¢ noa-nokpueno NPOCTPAHCTBO C BHCOUMHA HO-FOMAMA: of 30 cm.
Tox Ha oTomnsiem 06eM Hajl He OTOINSEM NOI3EMEH eTaK,

Iion rpanve c phHIICH BB3AYX (HA4 IPOXOTH, OTKPUTH IPOCTPAHCTEA H EPKEPH)
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EHEPTUMHA E®OEKTUBHOCT

Ha WHBECTULUWOHEH npoeKkT
ChbafacHo Hapedba Ne 7

Otexrt: "IIPHJIATAHE HA MEPKHU 3A EHEPTHUITHA EOEKTHBHOCT HA HKHUIAIREH
bJIOK Nu12, k. ITpocrop"

Mecrononoxkenne ua obexra: YIIM IV, ks. 315 mo miana 3a peryaanus u 3acTposiBane HA
rp. Cennenrpasa, o6m. CBaiienrpaa

Praza: Texnwudeckn Ipoexr

1. ObGsicHuTENHA 3aTIVMCKA,
a) Onucanue Ha (hyHKUMOHATHOTO IpeHA3HAYSHHE HA ¢rpajara;

MuorogamMiIHaTa uIMIHA CTPaja ¢ AAMEHICTPATHBEH anpec VITH IV, ke. 315 no miana 3a peryaanus u
3acTposBaie Ha , rp. CBHNeHrpaj, 06w, CBUNEHIpal, KOATO € EHEPIUHHO 06CIEABAHA, CE CLCTOM OT JIBE CEKIMH - BXOL
AwBxon b ¢ no ner etaxa u cyTepen. Crpagata QyHKIMORRpa npH HEMpekbeHAT 24 4acoB pexuM Ha patoTa,
BRIOUMTRITIO B IIOMHBHK M IPA3HMMHE AHA. O0musT Gpo#l camocTosTenHy 06eKTa ¢ IUIMIIHO HpeaHasHAYEHHE B
crpagara e 30 6p., a 6pos Ba sxuBymHTe € 63 mymm. Crpajara e nocrpoena npe3 1981r. mo crpoutenya cuctema
SApOIAHEIHO JKHITHIHO cTpouTencTBo /ETDKC/,
Crenute Ha CrpajaTa ca H3mbJIHEHH OT CTOMAHOGETOHOBH eTeMeHTH (AHEIH) ¢ MEHTMHEA TOTIHHHE W30MAlHA
KkepaM3uToGeToH ¢ Aebenuna 20cM M ChC 3aBOICKO NOKPHTHE OT BAPOLMMEHTOBA MA3HIIKA, XopmoHTtamute ¢yru
MECLY TIAHEIHTE Ca KOMITPOMETHPAHH, HE3ANTHTEHH, OTKPHTH B MO3BONIBAT NPH OGHIHH BATEKH NPOHHKBAHETO Ha
BOZa B KUIMLIHKUTE NoMeeHust. O6paboTkaTa Ha (acauTe & Che: CHTHONPBCKAHA Ma3HIA ¢ LOKHI Byuapna. [To
BPEME Ha CKCITOATaLWMA HA CrPaiaTa ¢ W3RbPIIBAHA YACTHHHA JOIBIHHTE/HA TOINMEHA H3OMALHS (10 OTAETHH HaCTH
OT hacaiuTe, N3NBIHEHA 10 PAIIMUEH HAMMH M C PA3TIYHA MATEPHALA. BHiIHHTe NPO30PLH ¥ BpaTH HA CrPajaTa ca
H3NBIIHCHI OT AbPBEHA CICTIeHa I0TpaMa ¢ IBOHHO cThKIo. B nponeca Ha excruoatamus Ha crpasaTa aorpamara e
HaCTHYHO NOAMEHsHA ¢ PVC aorpama che CTHKIONAKET HA JKIITHIIHMTE TIOMEMEHHA H OCTBKIABAHE A HAKOH GallKOHHU
C MeTallHa loTpama ¢ ea¢HHYHO CThKN0. ITpn nakou anapramentn Gankorute ca 3aTBOpeHH ¢ PVC AoTpaMa Che
CTRITIONAKET, & IPYTafe ¢a YCBOCHH U3LANO KATO KUIIMIHEA O, BCHIKH HenoIMEHERH IPO3OPLH H BpaTH Ha
Crpajata ca B IOWO CECTOAHAE H C BUCOK KOSDUUMEHT Ha TOWIONpeMunaBane. [IOKpHBLT Ha crpagata e »CTYIEH"
IOKPHB C HEOTOTIAEMO NOMIIOKMIBHO TIPOCTPAHCTBO, 4 MAJIKA UaCT (Icme_;rq;effﬁéf_ri}fﬁﬁeﬂqnpnoﬁmaBaHe Ha TepacH) ce
€ O(OPMHI KaTO MI0CHK ,, TN NOKPUB. IIOKPUBET He € TomTou3oN pfég_.ﬂdnﬁ“ Ha-"drpa,fla'_ra € M0J] HaR HeOTOMIREM
cyTepet. TaM KbJeTO uMa NproGINaBaHe HA TePACH, NOABT & ohopMelt katfo oA maﬂuqeql'"" BbHIIEH BL3AYX (epKep).
IMonwT He ¢ Tonnousomupas, B crpamata Hama w3rpaneHa oTonaHTen /cucre |
B crpajiata Hima MHCTaTMpaHa BeHTHIIAUMOHHA cucTeMa, B crpana 2
H3rpalicHa oXAaauTeNHa cHeTeMa. BI'B B crpafara ce M3nmomssa ot el(!

EnexTorueckara MHCTANALIHA He € B MHOTO T06D0 cheTosHMe. OcBeT: M g
3a obexTa ¢ paspaboreno OGcnenpae 3a enepruiina eheKTHEHOCT OTNchf)MﬂA,_,&l'I‘PQL/IHBECFP 2007"EOQQ.

Cobrnacno un.4 an.1 Touka 1 or Hapen6a 7, TEXHHUSCKHAT NOKa33' > 'eﬂﬂf’iﬂﬁﬁa eeKTHBHOCT TIpH
NPOEKTHPAHE HA CrpajaTa e

TexnuteckyTe M3NCKBAHMA KbM eHEPrUHHHTE XAPAKTEPHCTHKH HA CrpajHTe C& H3MCKBAHUA 38 SHeprHiina
eleKTHBHOCT U C& U3PasaBaT KaTo MHTCTPHPaH ToKasaTen (MHTETpUpaHa eHEPTHIiHA XapaKTePHCTHKA Ha crpagara)
Ha crpafia WIK TOIVTMHHA 30HA B CTpajia, H3pa3eH B YHCJIOBH IPAHHIM MO CKANA Ha KNACORETE Ha enepronoTpebnerne
33 CBOTEETHOTO TIPeIHAIHAUCHUE HA CrpajuTe

Hurerpupan nokasaren 3a enepruiina eeKTHBHOCT HA CIPAAMTE 110 1. L, an. 2 ¢ cnenuuunmaT roguLeH
pasxon Ha mepBHMHA ¢Heprud B kWh/m2 rogmmuso wiv B kWh/m3 rogmmme 3a OTOIUIABAHE, OXNAXAAHE, BEHTHIALMS,
ropelila BOMa, OCBETIIEHHE 1 YPe/Td, IOTPeOABALIM CHEPTHA, Ha ¢/IHH KBAPATCH METBP OT 06LIaTa KOHJHIIHOHHPAHa
NJI0WI Ha Crpajata (AKOHN.) WM Ha 6ZHH KYGHUEH METBD KOHAMIHOHUPaH obem (Vs). HuTerpupanust nokazaten
MOXE Jla Ce KOMOMHMPA ChC CNeUUdUTHN U3HCKBAHEA KbM APYTH NOKA3ATETH 33 Pa3xXoj Ha eHeprHd Ha CrpaauTe,

6) M3uncnurennu [1ApaMCTPH Ha BLHIUHKAT BB3/1yX H NPOCKTHH NAPAMETPH HA BLTPELIHHS
KIIMMAT B 3aBHCUMOCT Ha KATETOPHATA Ha TOMUIMHHATA CPe/a Ha CrpajaTa;
6.1 Y3uncTUTCIIHITE TapaMeTpy Ha BLHIUHHAT BB3/yX ¢a ceriacHo Tabmuna 2 ot [Tpunoxerie 2 1a
Hapenba 7 - 3a 8-Ta uMarina sosa "Os%ua Brorapus”.,
0.2 IIpoeKTHHTE MapaMeTpH Ha BETPEIIHMAAT KIUMAT ¢a ompeneneny ChrriacHo HapenGa 15 ot 2005 1.
Te ca upuern mo Tabnmua 1 ot Ipuncxenne 12 (cprinacho w195 an.1) Ha Hapenfata 1 ca:

- Kareropus na oburaemara cpesia "C" - TemnepaTypa 3a )rIHIIHA crpana 22°+£3°C

Cpennara TeMmepatypa Ha BETPELTHHAT Bh3/TYX 38 LEIHAT OTOINIEM 066M B SUMeH OTOLIHTENIEH H
TETCH OXHAMUTEIICH PEXKUM € OTIPSICIICHI B 3aBHCHMOCT OT HOPMATHBHUTE CTOHHOCTH 34 BLTPELTHHTE




TEeMIIEPaTyYPH Ha TPH OCHOBHH 30HH:

3ona | - Obnracmu cTam. C obeM. Vi = 2154,6 [m?]
3oHa 2 - Kopugopw, aatpera u WC. V2 = 1575 [m?]
3ona 3 - O0mu 9acTh Ha crpajara V3 = 646,8 [m?
8)-Onucanue Ha pasnoaoKeHUETO, OPHEHTALMATA M OCHOBHHTE TEOMETPHUHH XapaKTepHCTHEH
Ha crpajaara.

KunnvinpaTa crpajna e cuTyHpana B rp, Ceunenrpa/. TH € YacT OT XOMIUIEKCHO
3aCTPOSIBAHE, KATO APXHTeKTYpHUA 00pas Ha crpajara e choOpased ¢ OKONHNTE FPajCKH 3acTPOHKH,
I'maprata u (acana e OpHCHTHPAHA HA FOro3anal.
r} TomMHAN XapakTePHCTHKH Ha KOHCTPYKTHBHHTE CIEMEHTH HA CTPajiaTa, TeXHHUYECKH

criecH(pMKAITMH ¥ XaPaKTCPUCTHKH HA 3AJI0KEHUTE B IPOCKTA CTPOUTEIHHN MTPOAYKTH;
KnuM nacToslaTa paspafoTka ca MPHIOXKEHH ASTAMTH H NOAPOGHU HIUHCISHHA, KATO Te Ca PR3/IEICHH 1K) BUIOBE,
1. 3a pasnH4HY BHAOBE BHHIIHU CTEHH, IPO0OPLH U BPATH '
2. 3a pasaudHE BHAOBE TABAHK
3. 3a pasaMIHH BHAOBE CJICMOHTH TPAHMYCIIH C 3eMel TIOYREH CIIOH 1 epKepH
) OnucaHyve Ha MPOSKTHPAHWUTE CHCTEMH 3a OTOMNSHUE/ OXIaKAANe H BEHTHIALMA Ha

crpajgaTa ¥ TeXHHUECKHUTE HM XapaKTePHCTHKH:
OTOMNEHHUE U KIHMATH3AIMA

CHcTeMHTE 33 OTOMICHIC Ha CTPajaTa ¢a PelieHH HHIUBUIYANHO OT BCeKH coBCTReHNK. YacT
ot oBuratenute (36%) NoN3BAT [IEYKH HA TBBPIO TOPHBO.
OcTananata 4acT OT IOMEIUCHUATA ¢ OTOIUIABAT HA SNEKTPUYECKH TOK C €1, [TeUKH
uii nogoGan ypean. [lo dacafara Ha crpagara ca OCTABEHH M CIUIAT KAYMMATHLIE, KOHTO CE [OMI3BAT [eIOT0MIIHO.

BEHTHIAITHOHHW MHCTANAITAN
B crpagara HaMa W3rpafeHy BEHTHTAIMOHHH HHCTAIALNH.
BEUTOBO I'OPEINO BOJOCHABJIABAHE (BI'B)

Crpajara He € USHTPATHO BOJOCHAOASHA ¢ TOTINA BOMA 34 GHTOBH HYKIH. 3a N0ArpABAHE HA BOAATA

32 OMTOBH Hy# M C& H3MON3BAT HHAMBUAYAIRH eJIEKTPHYSCKH GONEPH 38 BCEKM aIapTaMenT,
e) Pesxumn Ha ofWraBane na crpanara, OTOMUIIBAHH 30HU, OXJIAKIAHK 30HH, Gpoii Ha
ofurarenure.

Bpos Ha xopata o6UTABAINKM CrpajiaTa € npHeT: 63 uosexa,

Pexgiva Ha oOHTABAaHE HA Crpajiata v rpadiHka 3a OTOIIIeHHe/OXJTAMTAHE € HPHET CLITIACHO
HAPUJIOKEHHTE TAOIHITH:

I'paduk Ha obrratennTe [uaca/ne] T'padmic eToTyIRERE (0x1) [yaca/neH]
TTpes paboTHw 1HU 16 Ipes: paﬁeTHPHIHH 2 16
CnboTa 24 ¢L6pfra N 24
Hepesns 24 Hesens 7 “, 24

) KoHcymaTopy Ha €HEprus H IpHeTH NPOSKTHH (yHK Moéamﬁu pemumn mno }rpynu

TEXHHYECKH YPeIH H CHCTEMH. L >
Koncymatopure Ha eHeprisl ¢e IENAT Ha B¢ OCHOBHH IPYIIH Bmmeum ra ToEgHHHyi/ fanmaHc Ha crpataTa
M He BIMASIIH. MRITHHHTE W ChOPHIKEHHATA, KOKTO HE OTIEIIAT TOIIHA. npw aborard cnp- oTOFIAEMUAT 0BEM Ca

He puAemy. OMICaHK ¢a Nno-J10iry.

e

By Ha ypeau M MalUMHH HHACTANHPAHY Ha HAUHCIATER HA MOIIHOGT
obexTa
! |HeBnuselny Ha TOMMHHHHAT OaJiaHc. 0,9 kW
2|Brnusemy Ha TOMMMEHUAT Gaamc. 2,1 kW

3) U3uncrenn nokasaTen, XapakTepU3UPALIN eHepronpeotpasyBalliiTe 1 eHepTONPeHOCHHTE
cBOIICTBA Ha orpamuar.ume KOHchyKuuu Ha crpajarta.

33 oTOINGHTE, 2 | 91288 | 45809 Crenn 028 0.26

i 1

2[3a sentinamus, . 0 0 2|Taranu 0,29 0,27
3|13a BI'B . 32880 32880 3|lTonose 0,49 0,36
4(3a oxnaxpane . 24450 33798 4{TIposzopun 1,41 1,53

prTHa eHeprnﬂ (peanHa) ] 115568

Bpyren ofem
Bpyrna eneprua (pedepenTha) 135268 Heren oronnsem obem 4376 m?
IIupBHYHE EHEPTHA (pealiHa) 300765 Orernenma naotr (pasr.) 2084  m?




[TppBEvHa eHepris (pedepenTHa) 374254 TInom Ha BBHIINN CTEHH 1038 m?

I R TInomm npo3opI W BPaTH 421 m?
TInow Ha OXpHBa 435 m?
Tno1y va moza

B

Bauseud Ha TOIHHREAT Oananc
Hepiugelly Ha TOINTHHEHAAT DanaHc

b

Hauncaeny ca cTOHHOCTH 38 ASHIPAnyCHTE: 1942.5 3a pexuM OTOIJICHHE H 352,70 3a pexuM OXJIaNIAHE,
EHepruaTa KOHCYMUpaHa 3@ OTOIUIEHHE, BeHTHAanus, BI' B, oxaaxaHe, ocBeTneHue u ypenn e 138066 kWh/m*.a
PetepenTHaTa CTOHHOCT Ha CHINATA TA3W EHEPrys e: 174196 kWh/m2.a

- TTwpBHYHATA EHEPIUA 33 OTOMNICHHE € H3YHCNeHa ¢ 0600menHa KoeQrImenT "ep", OTpeleNeH ChbOTBETHO
PR [OCOMEHHTE NpoLentH: $4% en.oTommnTenny Tena 1 37% Appea.

B KOHKPeTHHAT O0SKT UMa 2 H3FOM3BAHH CHEPTOHOCHTEILL:

1 EnexrpoeHeprua 92009 ,[kWh] cbe epd = 3,00 Qp.1 = 276028 ,[kWh]
2 JTspsa 3a orpes 23559 ,[kWh] che epi = 1,05 Qp.2 = 24737 ,[kWh]
OFIIOTO KOJIHYECTRO IEPBHFHA SHEPTHI KOETO KOHCYMMpa crpaaara 3a 1 roanHa e: Qp. = 300765 ,[kWh]
OfII0TO XKOJMYECTRO MEPBHYHA CHEPIHd 3a pedeperTHA crpanaTa 3a 1 roamma ¢ Qp. = 374254 [kWh]

EMACHH BBITIEpOAEH AHOKCH 76,4ToHa/TOONHEA.
HAPEJIBA N 7 OT 2004 T, 3A EHEPTUMHA EGEKTUBHOCT HA CTPAJIU

(3ATJI. Y3M. - 1B, GP. 85 OT 2009 T, 3M. - IB, BP. 27 QT 2015 T, B CHJIA OT 15.07.2015T".)

OQSHI{H CBHOTBCTCTBHETO Ha IIPOCKTA ¢ H3UCKBANIATA 34 GHGQFHﬁHa egileKTHBHOCT

TexHHUeCKHUTE H3HCKBAHKA KbM eHePTHIHITE XapaKTepHCTHKH Ha CTPAaMTE Ca M3MCKBAHKA 34 EHEPTHitna
e()EXTMBHOCT M Ce M3PAa3BaT KaTo HHTErPHpPaH MOKa3aTeN (MHTOrpUPaHa eHepruiiHa XapakTepHCTHKA Ha Crpanara)
Ha crpajla WK TOTUIHHHA 30Ha B CTPajd, H3DPa3eH B HHC/IOBH IPAaHULM 10 CKAla HA KIIACOBETC Ha eHepronoTpedieHue
38 CHOTBETHOTO TIPE/INA3AAYECHHE HA CTPASHTE

HuTerpupak nokasaTes 3a eHepriifHa edieK THBHOCT Ha CTPAAMTE 1o 4. |, al. 2 € CTICLM(UIHHAT rOANIIEH
pasxo Ha mepBHUHA eHeprus B kWh/m?2 rogumao win B kWh/m3 roauiItHo 3a oTenngsaHe, oXIaxaaHe, BeHTHIALNA,
ropellia Boji, OCECTICHAE U YPEIH, MoTpeGaBaIlY eHePryd, Ha eMH KBaApaTeH MeThP oT 001aTa KOHIMIIMOHHpaHa
nnom Ha crpagarta (AKOHIL) WITH Ha eMH ky0MHeH METBD KOHIMIMoHMpaH obeM (Vs). MHTerpHpamiaT nokasare:
MONE fa ce KOMOUIHpPA Che CHElUpHIHH H3HCKBAHUA KbM APYTH [I0KAIATENH 32 Pa3X0/l Ha HEPIHA HA CTPAJIHTE.
H3aucngpade Ha TLPBUYHA CHEPrid

300765 = 1443 kWhimz.a

2084.0 o
EPmin EP}n/z/iif;:f”‘"
96 < 1443 < /19.0/” kWh/m2

B uact EF ¢ uzunciicna u eHeprusita HeoGxonuma 3a paGoTtata HaiknuMaTiikime Maluuy Ha obekta, B obenensatie-

TO TOBA HE € B3€TO B NPEABHA. AKO C¢ H3KIIOUH OXJIAKIAHETO OT KPalHifiT pééyn'TaT, IrOAUIIHETO TIOTPEONEHNE Ha' [Th]-
i b b =R K

BHUHZ eHeprus e cnande ot 144,3 va 128,1 kWh/m® romumso. BioScne apaneéTo Topa 91C 19,4 kWh/mZ.a

EPmin ['BPBUYHA ENEPTUS., - . EPmax . =
96 < 128.1 <190 “kWh/m

Crpasara orrosaps na kiac ''B'" or ckanaTa Ha knacoBeTé ua eaepronoTpedicHire B crpaam

Crpagara oTropaps Ha u3HckpanmaTa Ha Y. 6, (Msm. - [IB, 6p. 85 o1 2009 1., uam. - JIB, 6p. 27 o1 20151,

8 cuta oT 14.04.2015 r.) (1) ChOTBETCTBHETO ¢ M3UCKBAHMATA 32 CHEPIHiTHA e(heKTHBHOCT HA CTPRIHTE ce preMa

38 W3MBLAHEHO, KOTATO CTOMHOCTTA Ha HHTETPHPAHUS NoKasaTed - ceupuIeH ro/IMHICH Pa3xo/] HA MEPBHTHA CHEprus
B kWh/m2, choTBeTCTEA HAN-MANKO Ha CIeIHHA Klac HA eHeproroTpedeHue:

1, "B" - 32 HOBH Crpaji, KOMTO ce BEBEXUIAT 32 IMbPBH TbT B EKCTIOATALIHS, W 34 ChLIECTBYBALIY CrPARH, KOUTO ca
BLBEICHH B eKcroaTaunsg caex 1 gespyapu 2010 r.;

2, "C" - 3a CBIIECTBYBAMN CrPAaAM, KOHTO €a BLBefeHH B ekcrnoatanna ao 1 deapyapn 2010 r. Bn0unTEAHO;

EPmin, | EPmax, WCANLYHA EFPARY
KA s "W:;"‘“!fd [ N ) CARALRS HE AAREPATE§ ARBECTHLORHOTG MBORKTHAAE
BEEEE ) (S EILAIN ] fTLAHA HPOERTANTCLA TIPABOCHOCOBHOCT
B o5 | 190 \'\'} Perscrpaupoven No 06936
¢ 191 | 240 Lesspin: v, MAPHA
b 241 | 200 OBRATTT XPHCTCBA Fn".EI-’J;} W HOBA
E 294 963 HOTH HE npoekTa: /7 /
’ 0 VLOTI0 e LT S A A L
F ase | 435 | 32 100 ‘ —— 7 ‘
- ) s a0 oo st 34 00 T o
[ = 434 4 ;
nevar: S !

o 5




2. M3qmensBane Ha IOKa3aTENHTE, XapaKTCPH3UPALIE eHEPronpeodpasyBantuTe ¥ eHeprompe-
HOCHHTE CROMCTRA HA OTPaKIAIIATEe KOHCTPYKIMH HA CIpajaTa.

2.1, Onpexensine Ha rOANMIHATA HOTPeGHA eHepruy 3a OTOLIEH e, BenTRIanasn, BI'B u

oxjiaxsane
Omnpeaens ce mo cAeIHOTO GANAHCORO ypaBHEHHE!

Q = Qu + Qv + Qw + Qc - Qr ,[kWh

Q = 112487 ,[kWh] - 3a 3a10%eHATe B MPOEKTA JETANIH HA KOHCTPYKTHBHUTE €JJeMEHTH.

KBUETO: Qu = 45809 ,[kWh)] - rogumha rotpebHa eHepris 3a oromienne, OnpeeneHa B Touka 2.2
Qv = 0 ,[kWh] - ropusa norpeHa eHeprid 3a seHTHIaNMA, Onpejenena B Touka 2.3
Qw = 32880 ,[kWh] - rogmmaa notpedua eneprus 3a ELB. Onpenenena B touka 2.4

Qc
Qr 0,0 ,[kWh)] - rogwmina ciecTeHa eHepris oT pekynepatopi. Onpejenena B Touka 2.6
3a onpernensHe Ha eHEPTHIHHUAT KITac HA CrPafaTa & HeOOXOMHMO JIa C& OTIPENEIH Ta3k eHeprys U 3a crpana
H3MLITHEHA ¢ peepeHTHH CTOHHOCTH Ha Koe(HIMERTHTE Ha TOMIONpeMIHaBare. Te ca OnHcaHy 0-10Ty:
Q 148617 ,[kWh] - ¢ pedepeHTHU CTORHOCTH HA TOIAONPEMHHABAHE 33 E1EMEHTHTE

Qnu

33798 ,[kWh] - rommea motpeGua eneprud 3a oxuraxaane, Oupenciena B Touka 2.5

I

91288 ,{kWh] - roxuuna norpeGHa eneprit 3a oromienue. OnpeneneHa B Toyka 2,2

Qv = 0 .[kWh] - romrmma notpe6ua enepris 3a seHTUnands. Onpeenena s Touxa 2.3
Qw = 32880 ,[kWh] - rogmmusa notpe6ra eneprus 3a BI'B. Onpenenena B Touka 2.4
Qc = 24450 ,[kWh] - rogumea notpeGua eneprad 3a oxnaxiane. OnpefeneHa B Touka 2.5

Qr

0,0 ,[kWh] - rogumiga cniectena eHeprys oT pekyneparopu. OnpelencHa B Touxa 2.6

2.2. Onpegensine HA rOAMLINATA NOTPEOHA eHEPTHA 32 OTOILICHHE,
Ompenend ce 3a BCEKH Mecew no dhopmyara:

QHad = Qunt -  MHng. QHgn ,[kKWh]

KBRETO: QHant ,[kWh] notpefina eneprus 3a OTOMIABAHE HA 30HATA 33 H3TUCIABAHHAT MECELL
QH.gn [kWh] rommnnu nevan6u B 305aTa OTIPEAEIIEHH 33 MEceNa

TH.ng - KoeHIOUCHT Ha OTIONZ0TBOPABAHE HA TOILIMHHHTS _e;{ajjﬁ"”'

Qpﬁl\i[‘zﬂaTa 0 KOATO C& CMATA

33BHCH OT cTOMHOCTTaHA  YH. = QHgn L \\
Kato npu: QHay & N \
N \ :

: .5‘: [-yH { an
B -};{H'{\ {(ant])

TH. = 0 = YH  # 1 BAKK opmymaTa: |

YH = 1 BaXH QopmyiarTa; NHng = 6,/5756/' 7,5756 = 0,868
YH < 0  Baxn opmynara; TMHng = ,/
YHCHEHUAT IFPAMETED au ¢ ompeaens no qgopmynara; g T/ Tuo
KBIETO: an = 1+ 83,635/ 15 = 6,5756
¢ pedpepentu croiinocta Ha U, napameTspa @ = 3,754 B H3UMCEHUATA € TION3BAH PCAHHAT napaMeTsp!
T= Cm = 168215 = 83,635 ,h- BpeMe KOHCTAHTE
Htradgy + Hveadqi 1424,7 + 586,61 56,31 .h - Bpeme koncTanTa (pedeperTha)
and = 1
o = 15
Cm = 168215 [Wh/K] ¢ ebekTHBHUAT TOINIVHER KANALMTET HA 30HaTa, 110 Tabmuna 14 or Hpunoxenue 3.
Ot Hed oTUMTaME 32 TEKKA Crpaga 7222 . Af = 7222 | 23292
Huadi = 1424,7 [W/K] koeduimenT Ha NPEHOC Ha TOIUIMHA NPE3 OTpaxaainTe etemMenT. Touka 4,2
Huadip = 2400,7 ,[W/K] cblo, Ho pedeperiTer
Hveadj =  586,6 ,[W/K] e koednurenta Ha [PEHOC Ha TOINHHA OT BeHTHIanua, Touka 4.3
Hweadip = 586,6 ,[W/K] cpo, Ho pediepenTeH (3a BEHTIIIALHATE He Ce MPOMEHA),
OtipesesIiHe Ha rof|unara noTpefHa eHeprus 3a oromnenHe (no Hapen6a 7 - 2009) QH.nd

= 4
l




2 |Deppyapu | 20600 29786 10553 10557 | 0,51 6,58 0,99 10111 19293
3 [Mapr 16427 23639 13494 13498 0,82 6,58 0,94 3786 10994
4 {Anpan 8198 11678 14859 14863 1,81 6,58 0,55 74 3552
10{ORTOMBPR | 5700 8508 12464 12468 2,19 6,58 0,46 18 2823
11{Hoemepu | 13649 19993 9776 9780 0,72 6,58 0,97 4209 10549
12| Hexemspu | 21691 31599 9084 9089 0,42 6,58 1,00 12624 22528
T R P BT
On

€/INAHE HA TOAMINHATA IT0Tpe0HA eHepris 3a OTOmNIeHue ¢ oTurTane Ha DD. : QHond

Sleyapn | 25143 | 36497 | 10105 | 10109

1
2 |Despyapu | 20600 29786 10553 10557
3 (Mapt 16427 23639 13494 13498
4 |Anpun 2459 3504 4458 4459
10|Okromepu [ 919 1372 2010 2011
11|HoemBpr | 13649 19993 9776 G780
12| Mexemepu | 21691 31599 9084 5089
2.2.1 Onpepensine Ha WLJIHHTE TOIIMHHHE 3ary0U 00 MECceim,
OTpeferIaT ce o hopMynarta;
QHu = Qu = Qr + Qv ,[kWh]
KBIETO:
Qtr , [kW] - Tormuny 3ary6u Ha 30HATa OT TONONPEMHHABAHE 3a Mecela
Qve , [kW] - roryminny 3ary6u Ha 30HATA OT BEHTHALA 33 Mecela
Qo = 1/1000, {{ Hoo + Dz ) OGiH - 0O Nt , [kW] dopmyna 3.9 ot Hapenba 7
DopmMynaTa, KOATO OTUHTA TE3H Hellla e:
Qu = 0024. DD ( Hwx + ®g ), [kWh]
3a npoBepKa WIUKCIABAM EMH OT IRJIHHTE MECELH (THYapH) N0 2-Te GopMyJIH,
mo 3.9 Qi = 0,001 {( 14247 + -740 )( 17,439 - 1,80 ) 744 = 16488, [kWh]
no BEpHATA (popMya: Qv = 0,024 484,72 . 14247 + -7,40 )= 16488, [kWh]

2-ta pesynrara ceenagar! T.e. MauncnenuTe geHrpacyc ¥ GopMyIaTa ca BEPHE U Te [l Ce [oJI3BaT B
TaOMYHOTO IIPeACTABIHE HA PE3YNTATA OT ONPEIS/ITHETO Ha 3aTYOHTE [0 MECELl,
Tonnuuny 3ary6u Ha 30HATA OT BEHTUNALIMA 38 MECELia Ce OITPEIeII 110 (bopmyna'ra

Qve = 171000 . Hve ( B - 0 ) t//;j

p Tt
Qve = 0024. DD Hve ,[kWh] Ny

BbB (OPMYIUTE O-TOPE CE THONIBAT; ' %o
o A

He. = 1424,7 [W/K] xoeduiment Ha nperoc Ha ,'onﬁmﬂa*npean em’rél orpancnamme ENEMEHTH
Hirp
Hyve
Hvep

Llumpaﬂme no- rope CTOMHOCTH ca onpeeneny B Touka 4.2 ‘" '

O [WK] TOINTHHHUAT IOTOK [IPE3 3¢MSTA, MPUYHHEH OT TOMIHHHATA H KHEPTHOCT 10 MECEHH
onpefeied e B Touka 4.4, Pedhepentaara My CTOMHOCT ChILO € €AHAKBA Ha HIYHCIHTEAHATS.

Tabanuno NpeAcTABARE HA PE3YJITATHTE 33 NBJAHA TOIVIRHHH 331‘}’6“ 10 Me€CENH C OTYHTAHE HA TIepHOJA HA
paﬁo'ra Ha OTO]'!J'[P[TCJ'[HEITa ﬂHCTBJ’laHHH H KOpeKllHﬂ HA H&HMOPCKHTK BHCO‘II‘IHa

1

2 [Despyapu | 392,18 2400,7 14247 19,9 7440 13597 7003 20600 29786
3 [Mapr 307,90 2400,7 14247 54,4 744,0 10929 5498 16427 23639
4 |Arpun 44,57 2400,7 14247 130,4 744,0 1664 796 2459 3504
10|Oxromepu | 19,33 2400,7 1424,7 -186,9 7440 574 345 919 1372




il

Hoemepr

270,80

2400,7

1424,7

68,5 | 7440 |

8814 | 4835

HexeMBpH

422,97

2400,7

1424,7

Ta3u TabyIdlla € Mo MOUTe PopMy.IH,

1 |Anayapu 17,4 1,8 744 1424,7 -7.4 744.,0 16488 8655 25143
2 |@espyapu | 17,4 3.4 672 14247 19,9 744,0 13597 7003 20600
3 |Mapr 17,4 7,5 744 1424,7 54,4 7440 10929 5498 16427
4 |Anpun 17,4 12,5 720 14247 130,4 7440 5545 2653 8198
5 |Mait 26,0 16,4 744 1424,7 63,3 360,3 10642 2616 13258
6 |IOun 26,0 21,0 720 1424,7 84,5 366,3 5433 1319 6752
7 O 26,0 23,8 744 14247 10 366,3 2349 600 2948
& lArryer 26,0 23,5 744 14247 -120 366,3 2427 681 3108
9 |Cenremepu | 26,0 19,4 720 1424,7 -92 .9 366,3 6329 1741 8069
10}{Okromepu | 17,4 13,6 744 14247 -186,9 7440 3560 2140 5700
11[HoemBpu 17,4 8.4 720 14247 -68,5 744.0 8814 4835 13649
12idexemepu | 17,4 3,8 744 14247 -31,9 7440 14139 7552 21691
T T

1 [Anyapu 17,4 1,8 744 2400,7 -7,4 744.,0 27842 8655 36497
2 |Derpyapn 17,4 3.4 672 2400,7 19,9 7440 22783 7003 29786
3 |Mapr 17,4 7.5 744 2400,7 54,4 7440 18142 5498 23639
4 [Anpan 17,4 12,5 720 2400,7 130,4 744,0 9025 2653 11678
5 |Mait 26,0 16,4 744 2400,7 65,3 366,3 17613 2616 20229
6 |KOmu 26,0 21,0 720 2400,7 84,5 366,3 8947 1319 10265
7 Knu 26,0 23.8 744 2400,7 10 366,3 3946 600 4546
8 |ABryct 26,0 23,5 744 2400,7 -120 366,3 4242 681 4924
9 |Cenremepn 26,0 19,4 720 2400,7 -02.9 366,3 10967 1741 12707
10|Oxtomepu | 174 13,6 744 2400,7 -186,9 7440 6368 2144 8508
11|Hoemepu 17,4 8,4 720 2400,7 -08,5 744.0 15157 4835 19993
12|Jexemppn 17,4 3.8 744 2400,7 -31,9 7440 24046 7552 31599

I'opHmTte 2 Tabnuny ce NON3BAT M B TOUKA 2.5 - onpenenane na HOTpeGHa eHepmﬂ 33 oxJlajKoaHe,

2.2,2 Onpepensine HA WbJAHHTE TONJIHHHA Ne4aJlu 3a Beaka 30HA-H- Bcelm Meceu.

KBACTO,

Qint
Qsol

OMPENENAT ce Mo hopMyIaTa:

Qe =

th

Qso[

, [kWh]

, [kWh] konHIecTBO TONIHMHA MOIYYIEHO OT CIBHLETO

a

e

\{IO MGCSHH

\‘ =.-

Cymapﬂo KOJWHUECTBO TOTNHHA OTAGIEHO OT BRTPCUIHH TOTWIHHHKY H3TOYHWLK 1'l0 MECBUJ’I -CL OI'IpBJJ.E.]'iFI 140 (bopMynaTa
t ,[kWh]
t ,[kWh]

KbASTO!

th
Qint

2 @intk

t

Dint.ul

btr.]

1

0,001 .( ZODintk ).
0,001 .( XDintk ).

7673,

0

HI.]E

Hiv + Hue

t
t

0,001 { X(1-bu.l).

0,001 { Z(1-brr.

[W] cyma Ha cpeqHHTE 110 BpeMe CTOMHOCTH HA TOMTHHHNUTE MOTOLM Ha H3TOUHULIATE
Ha TOTITHHA HAMHpPAIIH CE B OTOIUMEMAaTa 30Ha (BHXK OMPEAeNIHETO MY HO-A0NY).

, [h] - IPOIBIDKUTETHOCTTA HA Mecela B YacoBe

" Dintas l“')

0 )

Hue |, [kWh] e koeduumenTa Ha NpeHOC Ha TOITHHA OT HE OTONISEMOTO Ha BHH.

Hiu

, [kWh] e xoeduupenTa HA IPEHOC HA TOMITHAA MEXILY 2-T€ 30HH.

, [W] cyMa Ha cpeIHHTE N0 BPeMe CTOHHOCTH Ha TOTUTHHHHTE MOTOLN HA H3TOUHHLHTE
Ha TOMINHA HAMMPAILH C& B CLCE/HA HE OTOINAEMATA 30Ha, 3a Ta3H crpaja HaMa,

, 8 Hapedfa 7 ne e oadena chopmyna. Hacousam wu kvm cmandapm
BAC EN 13789
B nero ¢ b ce Genexu penynupaw dakxtop (adjusment factor) u ToBa e dopmynara, B Hes ygacTsar:




Ta0nmnuHo onpegensHe Ha Qen

B e e P 3 e BRE
s e B g : ;
M| M ceti | Hk ﬁfg‘f‘%f’? égi‘z-* -

1 {Auyapu 5709 440]
2 |Deppyapu | 5156 5400
3 [Mapt 5709 7790
4 |Anpun 5524 9339
S [Mait 5709 8694
6 [HOnu 5524 9760
7 |KOm 5709 9779
8 |Asrycr 5709 9634
9 {Cenremppu | 5524 7563
10 {OxTomBpu | 5709 6760
11 |Hoemspn 5524 4255
12 | dexemepu | 5709 3380

2221 OnpejensaHe HA ¢YMATA HA CPENHHTE 10 BPEME CTOHHOCTH HA TONJIMHHUTE NOTOIH HA W3ITOYRHUUTE ,

HA TOIUIHHZ HAMMPAINHM ce B 0TONIdeMaTa 30HA (B crpagata).
TonnyrHATE Ne4andH OT BLTPEINHA TOINTHHAY H3TOUHHIIN B OTOILIAEMATA 30Ha BKITOUBAT:
a). Metabomuyunsa Tomira ot obuTatenute. T 3apucy ot Gpod HA XOpaTa H peXuMa Ha o0uTasane. Ope/ens

ce o dopMynaTa; Nxopa . T . Qxopa = 63 . 07667 . 1l6 = 5602,8 ]\
Kraero: Nxopa = 63 - Opofi Ha xopara oGuTaBay crpajfara o610,
T =(_Tlnl + T2n2 + T3n3 )= 336 + 96 + 120 = 10,7667 - Geapasmepen daxtop
24 | (n1+n2+n3) 720 OTIPEHEALL CPEAHOTO IIPUCBCTBHE
Ha XOopara Ha Jac.
Qxopa = 116 ,[W] TonnuHeH OOTOK OTAENAH oT Xopara (o tabmuna 1 ot [punoxenue X)
T1T = 16 , [h] xomMIecTBO JacoBe 3a ACIHIMEH ICH B KOSTO XOPATa Ca B CTPanara.
2 = 24 , th] konudecTsO Yacose 3a chOOTEH JeH R KOETO XOPATa Ca B Crpajara,
T2 = 24, [h] komMuecTBO yacoBe 3@ HeleneH AeH (H TPA3HHK) B KOETO XOPATA €4 B CrPaIaTa.
nl = 21, [6p.] Bpoil HAa DETHUYHATE JHU B MEceLa
nz = 4 , [Bp.] Opoif Ha cEOOTHITS THU B Mecena
n3 = 5, [6p.] Opoii Ha HeleNHY H NpasHHYHM IHH B Mecela

Buoeegenn ca cpennn qanny 3a Opoi ¥ BHA Ha JHUTE 33 Mecell, PasiuKaTa 3a ACHCTBHTENHA MeCceLH # MaJika.
6). TonnyHea OTAEREHA OT Ypean

B}, TONAWHA OTAENEHA OT CCBETHTEIHH Teja

Tonnuua oToeseHa OT Te3d 2 TOATOUKH ¢ onpeaenena B Touka "JK" Ha 06ACHUTENHATA 3a1HCKA, KATO TA NPEACT:

ReHA B TAGMHTEH BH/ H € OTUCTEHA CPEAHATA POABIKHTSIHOCT Ha paboraTa HA qag, CroitHocTTa € 2070 [V
r). TonnuHa oTaeneHa Wiy norkiHata oT BUuk vHcTananuuTe. Bo,uonpoao;lme e ca TOH.}IOHBOJIHpaHH H 1031
GanaHc ce npeHeOpersa B HACTOAMIUAT CITyyal, , T

1), TOMIMHA OTAENIEHA HIH NOTBITHATA 0T KIMMATHIHUTE PlHC’FaJ}aLLI/IH 32 cnyqame B KOHTO LIEACHACOUCHHSAT
TOIWIOOOMEH HE ' OTYMTA. 3a TasH Crpaja ToBa © ToanaTa DT,IIGJ'IGH& mm noranaTa OT TPBOHHUAT LT
CBBP3BALL BRHUIHKTE ¢ BETPSLUHATE Tena. Tesu yuacThi ca ﬂoﬁpe HBOHHpaHH " ;OTHOBO ce mpuemar 3a 0.

¢). TonauHa OTIeneHa HITH NOTBJIHATA OT NPOLECH ¥ MPOLYKTH. HpueMa ce, vie HAMZ TaKHBa.

k) BCHYKH KOMIOHEHTH Ha pereHepUpala TOIUMHA KOMTO He ¢ OTYCTCHIT 3 HaM,EU]HBE(He Ha TOIIMHHUTE 3aTY0
B ciayuas e npueto 3a 0 (gyna). Ta3u croiiHocT Moxe ga ce quucnuwaa, CJI&IIHHTG Alo-naBectan CayJai:

- KOTATO C& M3XBBPILL 0TPAGOTEH BBTPEILCH Eb3/TyX HACOUEHD KEM REHILIHY Te/1a Ha KNMMATHIIH,

- KOTaTO Ce [0/I3Ba CHEPTUATA Ha M3XBbPIUIHATA B KAHAAA TOILIA BOja OT OAHNTE 33 34TOIIAHE Ha

NOCTDbIIBAINA MPICHA BOAA; OAOBC OTOIICHHE WIHM & NPEAaBa Ha KITUMATHIINTE,

O0mwaTa cymMa HAa TOMIMHHUTE NOTOIN, KOHTO BJIHAAT HA TOIJIHHRMAT §anaHc e: 7673 ,[W]
OMPOCTEH 3aIIMC Ha (JOPMYJNIATE 10 KOATO € MOThIHeHa TabnuuaTa;
Qinl

0,001 . 7673). t + 0,001 .( Z(-bun. 0 )t

Tabsimuno ornpenensHe Ha Qint

"1 [Slayapn | 7440 | B 5709

2 |Pespyapn | 6720 5156




3 |Mapt 744,0 7673 5709
4 {Amprn 720,0 7673 5524
5 |Maii 744,0 7673 5709
6 |IOuu 720,0 7673 5524
7 [10nu 744,0 7673 5709
8 |Aprycr 7440 7673 5709
9 ICenremepu | 7200 7673 5524
10 |Oxromspu | 744,0 7673 5709
11 |Hoemspu | 720,0 7673 3524
12 | Jeremepr | 744,0 7673 5709

2,222 Onpenennane HA KOJIHYECTBO TOMJIHHEA NOJYYEHO OT CTHHIIETO 110 MecelH.
O61myTe TOIITHHHEHE [eYaIlH OT CJIBHYCBO IpeeHe 32 BeAKa TONMHHEA 30HA M BCEKH MEcel] G M3YMCIABAT 110
YPaBHEHUETO;

Qsol = 0,001 ( ZDsolx ). t + 0,001 ( Z(l-bel). Dsoluwl ). t ,[kWh]

Kbprero:
Dsolc  ,[W] - Cpenna no BpeMe CTOMHOCT Ha TOINIMHHESAT II0TOK OT CTbHYEBO 00NbUBAHE Npe3 cinemenTa "k”
Dsolul ,[W] - Cpenna no BpeMe CTOUHOCT Ha TOITHHHMAT TIOTOK OT CILHYEBO 0GIBUBAHE npes enementa "1" B
CheeIHa He OTOIsIeMA (He OXNaxciaeMa) 30Ha,
bul = Hue , pexynupary GakTop 3a CheeTHa He OTOINIABAHA (HE OXNANCIAHA) 30HA ¢ TOINHHEH

Hiv + Hue TIOTOK 1pes enement 1",
Hue |, [W/K] e koeduimenra na MPEHOC HA TOIUIMHA OT HE HA BhH.

Hiv , [W/K] e koedumuenTa Ha MpeHOC Ha TOILTHHA MEX/TY 2-Te 30HM.
[Tonezke UMaM pasiiyHe BHAOBE OTPAXACHHS ONpPeACTAM 0000IIeHITe KoeHUHEHTH HA TIPEHOC HA TOTUIHHA!

Huepean. = 1354 | [W/K]
Huepeep. = 133,6 , [W/K]
CToHHOCTTA Ha peLyLHPaIIHAT (GAKTOP B JIETEH PEXIM €: bl = 13537 = 0,815
30,733 + 135,37
PedepentHara cTolfHOCT €: birip = 0,9639

Dsore [W]- Cpenna 1o sBpeMe CTOMHOCT HA TOMNHHHUAT IIOTOK OT CARHYEBO OGNIBIBAHE npes eneMenTa k"

¢e onpeens no GopMynaTa:
Dsolx = Fshobx . Asolk . Isolk - Frx . (I)r.rg,.n s

KBASTO o

Fshobx - daxTop wHa 3acenusane na npremaruata cirsHueRa éﬂe/pms{ nompxnow or BBHIIHH NPHYHHHY,
Omnpernenes e g rouka;  2.2.2.5 I

) .,
i H, y

Asolx  [m?]- edeKTHBHA TpHEMAILATA CIBHIEBA CHEPTHA {lmo'lu HA “k"
Lsolx  [W/m?2]- cpemno NeHOHOMHHAT HHTCHAMTET Ha CJT'bH'-IE:BO rpeeHe (no Ta6mma 2 Ha OpHIokeHne 2)
Frx - wrnop xoedurent Mexay enementa "k” u HeGOCBo,z[a I/Ima CTOHHO i,

Frx = | - NIpW He3aceHUEH eNEMEHT .
Fix = 0,5 - IpH 3aCEHIEH elleMenT B

@rx  [W]- TOIMBEH TOTOK B PE3y/TAT HA M3NBYBAHETO Ha enemenTa "k KbM HeGOCROMIA. (1.2.2.2.4)

Tabnu4Ho NpeicTaBAHE HA NPOHIBEJEHHETO; Fshobx ,  Asolx . ol 38 KIIMMATU3NDAHNTE 30HH
XOPH3OHTAT C CH 41 00U 10 103 3 C3
HHyapu 197 0 3316 0 0 0 0 0 3994
DeppyapH 275 () 4243 0 {) 0 0 0 5111
Mapr 377 0 5300 0 0 0 0 0 6385
Arput 486 0 6385 0 0 0 0 0 7692
Maii 423 0 5796 0 0 0 0 0 6954
10mm 494 0 6605 0 0 0 0 0 7925
10m 481 0 6425 0 0 0 0 0 7709
ABIyCT 484 0 6333 0 0 0 0 0 7599
Cenremapu 376 0 5280 0 0 0 0 0 6335
OKTOMEPH 316 0 4700 0 0 0 0 0 5662
HoemBpu 201 0 3312 0 0 0 0 0 3990
HexeMepu 157 0 2712 0 0 0 0 0 3267
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[B T3k aGunii He ca BKIOUEH IUIONTHTE HA OTPAXISHUATA NPHEMATIH TOIHHA KbM 30HM 2 113 0T Mak 10 cenremspu! |

TafIH4HO IpeACTABAHE HA MPOH3BEACHHETO! Fshobx . Asolx ., Iolx 33 HEkammaTHsHpanuTe 301K

XOPH3OHTAI C CH H 01 10 103 3 C3
Maii 143 6 0 46 0 7 0 2742 0
FOmu 167 7 0 54 0 3 0 3213 0
FOnn 163 6 0 52 0 3 0 3124 0
ABrycT 164 6 0 54 0 10 0 3225 0
CenreMBpH 127 5 0 46 0 11 0 2742 0
B Tta3u taGnuua ca ¢amo NIONINTE HA OTPANIESHHATA NPHEMAlly TOINIHHA KbM 30HK 2 1 3 oT Mait 10 cenTeMBpH!

Suyapu 7507 1,0 1592,5 1598,3 5915 5909

espyapH 9629 1,0 1592,5 1598,3 8036 3031

Mapt 12063 1,0 1592,5 1598,3 10470 10465

Anpun 14563 1,0 1592,5 1598,3 12670 12964

Mait 13172 1,0 15925 1598,3 11580 11574 29434
HOnu 15024 1,0 1592,5 1598,3 13431 13425 34482
HOnu 14615 1,0 15925 1598,3 13022 13016 33534
Aprycr 14416 1,0 1592,5 1598.,3 12824 12818 34587
CenremepHu 11991 1,0 1592,5 1598,3 10398 10392 2930,2
QKTOMBpPH 10678 1,0 1592,5 1598,3 9086 9080

Hoemppu 7503 1,0 1592,5 1598,3 5910 5904

[Snyapn | 7440 | 5915 | 5909 0.0 109639 ] 08150 | 4401 ] 439

1

2 |Deppyapu | 672,0 8036 8031 0,0 0,9639 | 0,8150 5400 5397
3 [Mapr 7440 10470 10465 0,0 0,9639 | 0,8150 | 7790 7786
4| Anprn 720,0 12970 12964 0,0 09639 | 08150 | 9339 9334
5 |Maix 744,0 11580 11574 | 2943.4 0,9639 | 0,8150 8694 9016
6 [KOuu 720,0 13431 13425 3448,2 09639 | 0,8150 | 9760 10126
7 |¥Onu 744,0 13022 13016 | 33534 09639 | 0,8150 | 9779 10146
8| Amrycr 744,0 12824 12818 3458,7 09639 | 0,8150 | 9634 10013
9 |Cenremspn | 720,0 10398 10392 | 2930,2 0,9639 10,8150 . 7563 7873
10{Oxtomepn | 7440 9086 9080 0,0 09639 }-0.8150~.7] 6760 6756
1i|Hoemspu | 720,0 5910 5904 0,0 09639 0,8150 . 4255 4251
12| Texemppu | 7440 4543 4537 0,0 09630 | '

2.2,2.3 EdexTHBHA IPUEMALIATE CIBHUESBA €Hepris mion #Ha "k" eﬂemeHTa ce onneneﬂsf B SaBHcHMOCT OT BHJIA H,

KATO 33 IPO3PAIHU eNeMeNTH (IPo3opLH) hopmy/IaTa g: DRI
Asolx = Fshg | Bal I- Fr ). Aw.p ‘ 'I"H--_m.‘i,,‘.n-g['tl’lz]
KBAETO:

Fsh.gl - ®axrop Ha 3aCEHUBAHETO OT NOABMKHU 3ACEHUBANIM YCTPOticTBa (10 Tabn.12 u 13 oT npunow.3)

B cnyuas ca npreTH:

Fshg = 0,95 - 3a 3umMHMA ce30H (Genu npo3payHM neplera)
Fshg = 0,75 - 3a neTHuA ce30H (0K BLTPELTHH HEITPO3PAUHH LIOPH)
gel = Fw . ggn = 0,9 . geln koeduipeHT Ha o61a NPOIYCKATEIHA CIOCOBHOCT

Ha NPO3pavHUTE CJICMCHTH, Koraro Te3u eleMeHTH HE ca pasnoIGKEHH NEPISHANKYIAPHO Ha

CTLHYERHTE MM (T.¢, I0YTH BUHATH) TOH ce koprrupa ¢ dakropa Fw=0,90. Heficreurentusr
KOe)MIMCHT Ha CyMapHa NPONYCKIMBOCT HA CIbHYEBA EHEPrid [IPH NEPNEHINKYIAPHO THUEHMH

Zeln  ce onpenend no tabnuua 7 or [punoxeunue 3. B valmsT ciiyuall € npuero:

Zaln = 0,67 - 3a IBOSH CThENOMAKET ¢ K-cThKIO
11




gg = 09 . 067 = 0,603

Fr = 20% - draxTop (YacTTa) Ha paMKaTa Ha Opo3opela oT ofmaTta norspxHOCT, [IpreTa e cpean

CTOMHOCT H TOBa, Y¢ BCHYKH ITPO30PUH €A OT ¢AVH M CHI BHUA.

Awyp - IBIIHA [UIOLI Ha IPO30pPELa 10 3HAAPCKH MEPKH
C ropHHTE JaHHH cM€ ONPEIeRHIH:

npo3opuu:
Asile = 0,95 . 0,603 ( 1- 020 ) Awp = 0458. Aw.p - 3a 3UMeH peKHM
Aslk = 0,75 . 0,603 ( I- 020 ) Awp = 0,362. Aw.p -3a neTeH pexHM
2.2.2.4 TonMiHHUAT IOTCK B PE3VATAT Ha H3ALYBAHETO Ha eneMenTa "K' kbM nebocBoAa ce onpenens no
dopmynara:
Qe = Re . Ue . Ac . hr . ADer » [W]
KB IETO
hr  =4.g.6.( 0Os + 273 )03 JW/mA K]-KkoeHIMERT Ha TOINMONPEMHHABAHE
ype3 UIb4YBaHe OT MOBbPXHOCTTA KbM HeGocBoIa.
£ - CTeMNeH Ha uepHoTa Ha MorbpxHocTHTe. [lo Tabmima 3 ot mpunoxkenne X
Ecrenn = 0.9 - 33 HenpO3PAYHH CIACMCHTH
Enpos. = 0,55 - za mpo3pa4Hu eJleMeHTH
G = 5,67 .10~-8, [W/m?.K"4] - Koncranra sa Credan - boaiman
Oss = 10, [*C] - cpenHa apHTMeTHYHA CTOHHOCT HA TEMIIEPATYpaTa Ha TOBbPXHOCT

¥ TeMIcparypata Ha HebocBoga. Ilpu nemnca Ha naHHu ce npueMa 10°C.
¢ IIPUETHUTE [I0-TOPE TAHHK © HITHCIICH:

3a CTEHH hr = 4,6338 ,[Wm2K]
TIPO30PIIH hr = 238318 [Wm2K]
AQer = 11, [°K] - cpenya treMnepaTypHa pas3inka Melcy TeMIIepaTypaTa Ha BbHILHHAT BB3AYX U

HebocBoza. [pnema ce 11°K
ChbkpaTeH 3amuc Ha QOPMYJIATA Che 3aMECTEHH CTORHOCTH!

Orx = 2,0389. Ue . Ac , [W] - 3a HenmpospadHH eneMeHTH (CTeHN)
Dr.x

1,246, Ue . Ac , [W] - 32 npospaunu enemenTy (NMPO30PLH)

2.2.2.5 Onpenensve pakTop HA 3aceHYBAHE HA NPHEMALATA C/IIbHIEBA EHEPIHA IORbPXHOCT OT SLHITHH

upusuny.  Fshob
&) 3AcCeHYBAHE OT APYIH Crpajiu:
0} saceHuRane oT Tonorpa(us (XBIMOBE H IEPBETA)

Tesn mBe moaToukyn "a" u "6" ce oTpasapat Ha koeduimenta [hor ot oopmynara no-10Ty.
CroftHOCTTA HA TO3H KOeDHIMEHT ¢ BieMa o1 Tabmita 9 va [Tpuioxerue 3,
0} 3aceHUBaHe OT KOSHPKH H IPYIH elIeMEeHTH Ha CrpaaaTa

-

Ilo Ta3u MOATOUKA C& ONPEISNAT KoeMUHSHTHTE v S
Fov - daxrop na sacemunane ot kozupku (o T?S}m?a“/lo ot HpnﬁEiii{ehH,e 3)
Ffin - daxrop na 3acenypane o CTpaHHYHY ce HHITH (n}q“{éﬁfﬁua 1 I\Ib'r"l\'l_punomeHHe 3)
thOpMyJIaTa M0 KOATO Ce OMpeaens (akTopa Ha 3aceHYBaHe & | ., ~.° .. P
Fsb = Fror Fov . Frin \ j; ) }.‘/; ;
3aceHYBaHE HA CTEHH W NPO30PIH OT APYTH crpzi;a_lél,f'_)'ﬂ,.y‘mﬁb‘e H TEpBETa. Fhor
Nejenement] < C |« CH [«= W [« HOH [« IO |« 7103, [« 3 |« (3
CT. ¥ PO3. | 1o [ 0,981 {1 0,962 0,972 yn 0,982 0972710 0,962 0,981
3aceHuBaHE HA CIPafaTa OT CTPAHHYHU CCHHHIH (CbCeTHA CIpaaa) Fiin
No| enement | <° C |« CH |== MW |« IOH [« 10 |« 103 [« 3 |« (3
CT. B mpos.| o 1 l 0 i l 0 1 1 0 1 _ l
O60011eHO 3aceHYBAHE HA CTEHH H IIPO3OPIK HA CrpaaaTa: Fsh'=Fnor Ffin
No| enemenr | <° C |== CH {== H |== IOH |== 10 |« 03 |« 3 [« (3
CT. ¥ Opo3.| n 1 0,981 0,962 0,972 0,982 0972 | | 0,962 0,981

B ropraTa Tafnula ce pasnenia 3aceHYBAHETO Ha IAUIATA Crpaja, a B JOIHATA HA APO30OPLMTE, KaTo €
BKITIOYMEHO M 3aCCHYBAHETO Ha crpanaTta. Te3n CTOHHOCTH C¢ ION3BAT 3a HETIPO3PAHHUTE eNEMEHTH B TOYKa 2.2.2.2
AK0 HAIMA 32CEHYBAHE B KNSTKHTE BLBENETE CTOHHOCTTA |

(posopun 3acenuynane Ha PO3OPIM OT KOPHI3H (TOPHN CeHHHIIN) Fov
Nefcoemmmx| <> C [« CH [« M [« WOU [« 10 J« 103 [« 3 [ C3
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1{oTkprTH] o 1 o 1 0 1 a 1 ' 0 1 0 1 0 1

2| il f 091 | 0,896 |30 0,882 [ 0,885 |x 0,888 |» 0,885 [0 0,882 | 0,896
3] T2 § 45 0,8 |4 0,774 |as 0,748 |5 0,732 |as 0,716 |45 0,732 as 0,748 |45 0,774
4 i3 e 0,664 [0 0,616 |[s0 0,568 |ee 0,514 | 0,46 |so 0,514 oo 0,368 [ec 0,010

MposopLH 0Go01eno saceHaBale HA MPO3OPITH Fsh=Fsn' . Fov
Ne| ¢ cennng C CH H IOH O KO3 3 C3

1{oTkpuTal 1 0,981 0,962 0,972 0,982 0,972 0,962 0,981
2| un 1 0,91 0,879 00,8485 0,8602 0,872 0,8602 0,8485 0,879
3| e 2 0,8 0,7593 0,7196 0,7115 0,7031 0,7115 0,7196 0,7593
41 tum 3 0,664 0,5464 0,4996 04517 0,4996 0,5464 0,6043

2.3, Oupenesine HA TOANIMIHATA NOTPEOHA €HEPIHA 32 BEHTHIANHA
OHpEt,[[BJIﬂ €€ 38 BCEKH MECEeIl, KATO 34 NCPHOA HA OTOINIABAHE (bOpM}’JTaTa [<H

Qves = 171080, { Hve. ( 0in - B Nt , [kW]
2 33 OXJTaJIUTEJIHUAT MEPHOL €
Qven = 11000, { Hve ( 0Oic - 0 )t , [k'W]
KBJCTO!
Hve. |, [W/K] - KoeduiuenTa Ha NpeHOC Ha ABHA TOTUTHHA ¢ BEHTHIALMOHEH Bh3AYX (BHX TouKa 4.3).
Bin = 17,44 J°C] - Temnepatypa Ha 30HATA B 3UMCH (OTOILTUTEIIEH) PEXUM
fic = 26,00 ,[°C] - TeMneparypa Ha 30HATA B JieTeH (OXJIAAMUTEIICH) PEKUM
Be ,[°C] - cpeaHo MeceuHa TEMIIEPATYPa HA BHHIIHAAT Bh3IYX |
t , [h] - MpOABLKUTEHOCTTA Ha MECELA B YacoBe
Ta6m1ua C KOHH‘I@CTBOTO BHGpI‘IfIH H606X0,I[HM8. 38. BeHTPIJ'IaLIPIHTa Ha crpamara 1'[0 MGCGHI/I

2 3 gg .

1 |Anyapu , |
2 |Despyapu | 672,0 3.4 17,44 0,0 :
3 |Mapr 7440 7,5 17,44 0,0 |
4 {Anpun 7200 12,5 17,44 0,0 |
5 [Mait 744,0 16,4 0,0 i
6 {HOun 720,0 21,0 0,0
7 {HOm 7440 23,8 0,0 !
8 |ABryer 744,0 23,5 0,0

9 |Cenremspu | 720,0 19,4 0,0

10 [Oxromspu | 744,0 13,6 17,44 - 0,0 |
11 [Hoemspu | 7200 8,4 17,44 §
12 | JexemspH | 744,0 3,8 17,44 ’

[MotpelHara eHeprys CHBIIAAA C HETHATA M CC OIIPENEIA 110 cbopmynaTa W

Qe = (. Ve B - B ) KW i

KBIETO! o
(p.Cw = 1,161 [kWh/(m* K)] - 06eMHO U3pa3en TONTHHEH KoetpnuueHT Ha BolaTa

Vw ,Jm’] - ofem Ha OTOMNABAHATA BOJA 32 HIUMCIUTENHHAT TIEPUO/. ]

B HapenGa 7 HaMa peraMeHTHPaHH HOPMaTHBHY KOAMUECTBA TOINA Bofa 3a 1 yoBek. B no-crapusar sapuant ot 2004 r.
Ha Hapeabata Te 0axa pernamMeHTHPaHM Taka;

Vw = 2 ,[m®] - Ha yoBek 3a mMeceL;

Vw = 5 ,[m?] - Ha 4OBEK 32 OTOTUIRTENHUST NEPHON,
Vw = 9 ,[m?] - Ha 4OBEK 3a rOAMUIHO GaNaHCHPAHE,
Ow = 50 ,[°C] - TemnepaTypa Ha ropemaTa BoJia

Bo = 10 ,[°C] - TeMHepaTypa Ha CTyZeHaTa BOAA
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2.5. Onpegensne HA FOJHINHATA NOTPe0HA eHepIrus 3a oXJa1AHE
2.5.1 Cyx oxnagMTe/ieH ToBap.
HotpefHaTa eHeprusg 3a oXIai/IaHe CC OMNpe/eis 3a BCEKH Mecell o dopMynara:

Qcnd = Qcen - ncls . Qcm [kWh]  npu yenosue, ue Qcnd > 0
KBJAETO;
Qc.gn ,[kWh] - TonnuasuTe MEeYanty B 30HATA 33 MECEIA
Qcht [kWh] - meHETE TOITHHHEE 3aTY6H B 30HATA 33 MECOLA
NC.ls , fe3pasMeper axTop Ha ONON30TBOPABAHE HA TOMIMHANTE 3ary0H B 30HaTa 3a Mecena. Cnpenens
B 3aBHCHMOCT OT CTOHHOCTTA HA OTHOLIEHHETO! YH. = QcC.he
Karo ripu: Qc.gn
YH = 0 wu TH  # 1 Bawwu dopmynara: MHng = 1-YH" au
l-vH " (aut+1)
YH = 1 Bax<u opMyIIaTa: THng = an/ (antl)y = 6,5756/ 77,5756 = 0,868
YH < 0 Baxn dopmynara; NHng = 1
UHCIe HUAT napaMeTsp au ce onpepens no hopMynara: an = and + T/ Tuo = 6,5756
CroliHOCTTa My € Onpesiesiena B Touka 2.2,
OnpenenﬂHe Ha FOJHILHATA HOTpe6Ha EHEPIH 33 OXNAKIAHE (o Hapenba 7 - 2009) Qc.nd

120229

3

6 [HOuu 10265

7 HOnu 4546

8 |JABryct 4924

9 |[Cenremepu 12707

OTIpefieNAHE Ha CTONHOCTHTE Ha Qche = Qne = Qo + Qve ,[kWh]e manpaseso B Touxa 2.2.1.

a Ha Qcen = Qint + Qsol , [kWh] ¢ Hanpasero B Touka 2.2.2.

eGHa CHEPIUs 38 OXJIAK/IAHE (cyx TOBap)

2976 0,0
50,0 75,0
68,2 68,2
77,5 77,5
198,0 132,0

2.5.2 JIarenTeH (BIAKHOCTEN) TOBAP,
Onpenens ce mo GopMytaTa;

Qcw = Qaw + Qpw + Qew [kWh]

KbAETO: Qc.w ,[kWh] - TonneHa Ha BIAraTa, KOSTO ¢¢ OTHEMA OT J0HaTA. "f / = LT
Qaw ,[kWh] - ronnuna na pparata oT MHOHITPHPAHKUAT BhHIIEH BB3AYX. " :
Qp.w ,|[kWh] - Tonauna Ha BAaraTa oTaeeHa OT XOpaTa. '

Qew ,[kWh] - TornTMEa Ha BnaraTa OT APYTH M3TOYHHIIM OTAE/IALLM 5 B 30HATA,

2.5.2.1 Onpepensgse Ha TOINIMHATA 0T HHQMITPHPAHKAT BLHIIEH BE3IVX.
TonauHaTa Ha BIIAraTa OT HHOWITPUPAHHAT BHHLISH BB3IYX CE OTIpeensd 1o cbopmyna‘i‘a

Qaw = n.V ( Xe + Xi ). pd . 2501 . tc
3600
n  ,[1/h] - kparHoct Ha uMpkynanus (onpeleneHa e B Touka 4.3)

V  [m?] - Heten oxnaxcnaem ofem (sona 1)

Xe ,[kg/kg] - Brarocsabpkagie HA BBHIIHKUAT Bb3/YX, OTIPSACISHC 10 MECSUH B 3aBHCHMOCT OT
CPEJIHOMECEUHATA TEMIIEPATYPa H OTHOCHTENIHA BIAKHOCT MO hopMynara:
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Xi ,lkg’kg] - BrarochaBpKAHUE HA RETPENIHUAT BL3AYX, ONPEIETeHO TPH BiIaxHocT 50%
BrarochIbpKaHUATA C& OMPENIeTIT 10 GOpMYIATH:
=7 0,007 TH-723B /T .2
HET23B /1) / P8 ) L [kglkg]

pw = o . Pws [/ 100 ,Pa- mapnmaiiHO HAJATAHE Ha BOAHUTE MApH.
@ % - OTHOCHTEIIHA BIAKHOCT Ha BLHITHAAT BB3/IYX 33 MECELA.

Pws ,Pa- Hanarase Ha HaCHNIaHE HA BOJIHHTE IAapH [IPH RBHIIIHA MECEeUHA TEMIISpaTypa
B ,Pa - 0apoMeTpHMHO HalAraHe Ha Bh3ILyxa {(3a bnaroesrpan)
Hansrapero Ha HaCHILIAHE Ha BOIHUTE TIApH ce onpees Ho GopMynarta:

,Pa - kpaero T=0e+273,15 (abc.Temnepatypa)

3abenexka: B Hapenba 7 dopMynara e rpemrHo uarrcana. TaM 7235 e naneHo che 3anetad Taxka 7,235
pda  [kg/m’] - IIBTHOCTTA HA BETPEMIHMAT BE3/IyX OTIPEAENEHA [0 opMYJIaTa:
pda = B/ 286,9.T . lkg/m’]- xwnero T=0e+273,15 (abc.reMmepatypa), a B - HanaraHeTo,

tc  ,[h] - 6poli wacoBe B Mecela B KOMTO Ce MON3BA KIHMATHYHATA HHCTANALIHSA

TabnuyHo IpefcTaBiHe HA OCHOBHUTE JaHHY HeOOXOAHMU 3a ONpeeiisHe Ha Qaw

164 720 | 1860 | 1339 ' 0,0087

5

6 [}Onn 21,0 69,0 2479 1711 1676 97040 0,0112 0,0109 1,13
7 [KOm 23,8 62,0 2940 1823 1676 97040 0,0119 0,0109 1,13
8 [ABrycr 23,5 59,5 2887 1718 1676 97040 0,0112 0,0109 1,13
9 [CenremMBpH 19,4 66,5 2246 1494 1676 97040 0,0097 0,0109 1,13

TaﬁanHo HpB,[[CTaBSIHe Ha onpe,uenﬂﬂe"ro Ha TOTUIMHATA 0T HHCbHHTpauHH

Mait 7440 | 0% | 00 0.5 | 2155

3

6 |[FOum 7200 | - 25% 180,0 0,5 2155

7 [FOmu 744,0 35% 260,4 0,5 2155 A7 21 e

8 |ABrycr 744,0 30% 223,2 0,5 2158 o526 ) .
9 |Cenremspn |  720,0 15% 108,0 0,5 2153 ;

TIpe3 HOIHTa Te He ce Non3Bar (1., T3 CJIej(Ba &3 e [10-Manika oT 50%6)

2.5,2.2 Onpenensye Ha TOIIHHATA Ha BIATATA OTOCICHA OT XODaTa: ‘
B napeaba 7 ¢ nafieHa cnegHata (GOpMyNa 3a ONPEAEIIHETO H: ..
Qpw = Opw . tp JkWh]
KBAETO: C)p.w ,[kW] - e cpesna yacoBa CTOMHOCT Ha IATCHTHHAT TOMUIKHEH TIOTOK OT X0pa 3a
TIEPHOJA Ha IPECTOd KM, KaTO TOH ce ONpejiesiq B 3aBHCHMOCT OT Gpos Ha Xopara
W OTZAGNSHHAT OT eHH YOBEK TOIIMHEH MOTOK B 3aBUCHMOCT OT (PH3HUECKATE MY
AKTHBHOCT.,
B rouxa 2.2.2.1 e onpepenena mbiHaTa Meta0ONHYHa TOIIHHA KOATO OTACHAT XOPaTa B 30HATA H TA €

BIUIIOUEHA B ONPeeNTHETO Ha CYMATa OT TOTUIMHHHUTE IOTOLM B 30HaTa, 2Qintk B Hes BAWZA M BIATaTa OTENEHA OT XC
TToBTOPHOTO W BKMOUBAHE B H3UMCIEHHATA LIE JOBEME A0 MPelIeH KpacH pesyatar. [10 Tasu MPHMMHA He § HIYHCIIABAM.
2,5.2.2 Onpenenasde Ha TOIIHHATA HA BIArATA OTAEIEHA OT APYLH MITOUHHIM B 30HATA,
B mapenba 7 e nageHa cilegHata GopMylna 3a ONpeesISHETO K

Qew = Oew . tp
KBISTO! Oew ,[kW] - & cpearia yacoBa CTOHHOCT HA TOMIMHEH NOTOK OT BATA OT APYrH H3TOUHHINH
34 NMePHOAA Ha OTALNAHETO HM.

tp  ,[h] - cymara or wacoBeTe 3a Mecelia B KOUTO Te3M M3TOUHHLIA OTASIAT TOIUIHHA.

aco Tp > {C  cenpuema h = 1
3a pajrIexnaHaTa crpaja HAMa APYTH M3TOUHHLM Ha B/ara WiIH TOIVIMEA, KOHTO A3 HE ¢ OMHCANHM B TO4KA 2.2,

TabauuHo npeacrapsine HA FOANIIHATA MOTPeOHA eHEPIHS 32 OXJIANRIAHE
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5

6 |HOnun 4492 2557
7 |HOnu 13121 11156
8
9

ABrycT 12665 10471
Cenremepu 3520 266

B TabnunaTa ca CYMHPAHU CYXUAT M JaTeHTeH (BNaXKHOCTeH) TOMTHHEH TOBAP (eHEprud).

2.6. OupenensiHe HA TOAHIIHATA cOeCTeHA EHEPIHA OT PEKYNEpATOPH. Qr
B Hapen6a 7 ot 2009 HsmMa nipuioxkeHa GopMyna 3a ONPEIe/ItneTo Ha Tasi eHeprud. B Io-CTapuAT BAPUAHT Ha

cbuiaTa Hapenfa (ot 2004 r.) B [Tpunoxenne 3 dopMynaTa 3a ONpeleNARETO €!

Qr = X nuer, nwv . V . (pe)a ( B - e ). tm ,|Wh]
Oupeiens ce 3a BCAKA HHCTATAIMS B BCEKH MECEIl, KaTo!
Nuuer  ,[1/h] - kpaTHOCT Ha IMpPKYTALHA HA WHCTATALMATA ¢ peKyIepaTtop

V  ,[m?] - nereH ofieM Ha 30HATA OOCIYBAHA OT MACTATALMATS
TopHuTe 2 unNigHa MOTAT 1A ¢& 3aMeCTAT ¢ 1e0HTa Ha HHCTANALILATA, MOUEKS B CIIy4yan TOR ¢ H3BECTEH.

Omnpenened e B Touka 4.3 38 HHCTANALIHA. 0OB-1 skawusauia CB-1 u HB-1
Hebutame: (Que = 0 ,[m?*h] xaro Tyk e BKMOYEH U AefHTa TPHIMHEH OT PA3NMKATE HA HANATAH
B CMyKATEIHATA M U3XBBPIALIA pellleTKa IpH Nal Ha nansrane 50Pa,
v = 48% - eheKTHRHOCT HA peKyneparopa. B cilydas € oT THII BB3IyX/BB3AYX.
(p.cla = 0,34 ,[Wh/(m®.K)] - cneunduuen ofeMen TOIHMICH KaNAIMTET Ha BL3AYXA.
0i  ,[°C] - TemmepaTypa Ha BHHIIHKMAT BBE3AYX NPe3 MeceLd

Be  [°C] - Temmeparypa HA BRTPCLIHMAT FBITYX TIPES MECELA

tv  ,{h] - cymapHO BRpeMe B Mecelia TIpes KOeTO ¢e M0J13Ba MHCTANAl|ATa ¢ peKyIIepaTop.
B cimyuas To & cpeiHo 3 uaca/meH U ce M3UMCIIAEA B 3@BHCHMOCT OT NPOTB/DKUTETHOCTTA HA MECOLI

Ji

Tabmina Ha KOJIHIeCTBOTO TOONHHA CIIECTEHO OT PEKYIICpATopa o MECEUH

1 31

2 {Despyapu 28 84 17,4 3,43 0,0

3 |MapTt 31 93 17,4 7,51 0,0

4 | Anprn 6 13 17,4 12,49 0,0

5 [Mait 0 0 26,0 16,40 0,0

6 |IOmn 15 45 26,0 21,00 0,0

7 [FOnu 31 93 26,0 23,80 0,0

8 | ArrycT 31 93 26,0 23,50 0,0 .

9 [Cenremapn 10 30 26,0 19,40 0,0 -

1¢|OKTOMBPH 3 9 17,4 13,57 0,0

11|Hoemepu 30 0 17,4 8,41 0,0 % (

12| iexemBpu 31 93 17,4 3,79 0,0 48% 0,0

JIaHHWTE ca onpefeneHn 3a 2Ta peXxuMa OTOTUIEHHE H OXTaXAaHe, KATO ca ChOBPAIeHH-C NPOLLIKUTENHOCT]

AM. TTonmyuasa ce CICCTABAHE Ha GHEPIHs B OTOTUIHTENEH PEXKHM OT: 0,0 {kWh], a 3a oxnaguTenHEAT ce noTy4a
obpateH e(exT oT: 0,0 [kWh]. Moxexe B HO-roiaMara 4acT 0T BPEMETO peKyIiepaTopa He OXJaX/1a, 8 OToms
MOCTB IBALLKAT CBEK Bb3ayX. ToRa MOKe Jia ce KOMIICHCHpA ¢ pexynepatop ¢ Oaif-nac, Ho B cydas He e 3aJI0eH TaKhB.
PeanHo criecTeHaTa roqHLIHA SHEPrHd o: 0.0 [kWh)].

OnpenensiHe Ha OPYTHATA U MBPBHYHATA eHEPTUA 34 CTPAAATA,

BpyTHATA eHeprHs NpeAcTaB/ABA JeHCTBHTENNO HEOOXOAMMATa eHeprits 3a oAb KaHe Ha MUKPOKITHMATA B
CrpajaTa, KaTo Kb Hed ce NoGaBAT K 3ary0uTe 3a npeobpasyBaHe, IPeHOC M paslipelelieHte, KOHTO CE PCATINIUPAT B TeX:
HHUECKHTE CHCTEMH Ha CrpajaTa H eHepriiTa HeoOXoAKMMa 3a TPaHCIOPTHpaHe Ha Tono/cryio Hocurennte. [lo-npocto
Ka32H0, OPYTHATA CHEPIHs € Ta3M KOSTO & HeoOX0MMMO 12 ¢ HOCTABH KO CIPaiaTa.

IIhpBHYHATA €HEPIHs ¢ SKBHBAIGHTHA Ha OpYTHATA, KATO B Hed €& OTUMTA 3aryDUTe 33 IPOU3BOACTBOTO, Npe-
HOC W pasmpeleneHHe 10 crpagarta. T.e. TORa € eHEeprusTa, KoATo He ¢ Gria 00eKT Ha Mpoles Ha NPeBPbLUaRe M/WIY Ha 0]
0Opa3ysaHe B IPYT BUIL.
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3.1, Onpenensine Ha BpyTHara eHeprus
3.1.1 BpyTha noTpedna eHeprus 3a 0OToNJIEHUE
Onmpejiena ce 3a BCAKA 30HA U Mecell 110 (opMynaTa:

QHm = QH,nd.m + EHsysm ,[kWh]
MNe . nd . Na . Ne
Kvrero:

(QH,ndm ,LkWh] e norpeGHara enepris 2a oTOINBAHE Ha 30HaTa 3a Meceria. Onpenenena B Touka 2.2,

Ensysm ,[kWh] e nomenarTENRHO HEOGXONMMATA SHepryd 33 paboTaTa Ha OTOINIHTEIHATZ HHCTANALMA,
[TpHMEpHO; eICKTPOCHEPTHS 33 NHPKYJIAIIMOHHN ROMIIM MK BEHTHIATOpH. B pasriexnanuar
Cryuail naiMa Takapa eHepru.

Tsys = e . nd . MNa . Tz  Toma npoH3BeneHye MpeICTaRIABA €PEKTUBHOCTT:

Ha LAaTa CHeTeMa 3a OTOIUISHHE.

Ne - ePeKTHRHOCT Ha OTHABAHE Ha TOIUIHHA OT OTONIIUTEIHHTE Tella KBM OTOILTAEMHUAT ofeM.
dopMylinTe 3a onpeaensne Ha To3u koeduuneHT ca gagend B BJC EN 15316-2,1, - 2,3;

Td - e(leKTHBHOCT Ha NMPEHOCA H PaslpelelcHHeTo Ha TONTHHA OT W3TOUHHKA 10 30HaTa. T0oRa ca
saryOuTe Ha TphiHA pasnpe/e/uTeaHa Mpexa. KoraTo Ta ¢ pasnonoxeHa H3LAL0 B OTOILIAEMA
30Ha MOAE 12 e MPHEME, Y& HAMA TAKURA, T.e, 1 . MakcuManHaTa cTofHOCT Ha 3aryGu-
T MO Ia HOcTHTHe 10 5% unu KoedHIHeHT Ha e(peKTHRHOCT 0,85 .

Ta - e(heXTHBHOCT Ha CHCTeMaTa 3a ARTOMATHUHO YIIpaBJeHHE Ha TOIUIONpeNaBaHeto. ToBa ca 3a-
ryOHTE KOMTO peaii3ipa HHCTalalMATa OT HETOUHO yIpaBieHue. [[puvepHo nperpaBaye Ha
NOMCIICHUATA BCJICACTBHE JIOMIA PETyllaliva HA TSMIIEpaTypaTa | Ap. BB3MOAKHHATE CTOHHOCTH
ca: Ipu no6po (aBTOMaTHUHO) YIIpaBIcHHE, 1 n1pu nomo yrpagnenne 0,95
OpK pBUHC ynpasnesne (4,92

MNe - e(peKTHBHOCT Ha TeHEPATOPA Ha TOMNHHA. 3a KIMMaTHIH ce mpueMa COP, a 3a kornu KT/,

3a U3UKC/IeHUATA [10-A0JTy TIpUeMaM, He:
37% ot obeMa [Me ce OTOINIABA ¢ KIHMATHITH; Tisys = COP ; EHsysm = 0
27% OT eNeKTPHYESCKH OTONTUTENHN TENa; Tsys = 0,99 ; Enlsysm = 0,1% . QH,m
36% OT [EUKH W KAMMHM HA [IbPBE; Msys = 0,70 ; EHsysm = 0,0% . Qum

1 {HAnyapu 15053
2 |Peppyapu | 10111
3 {Mapr 3786
4 |Anpun 22
10 {OKTOMBpH 3
11 |HoemBpu 4209
lexemBpH

1 |Aryapu

2 |Dempyapn | 19293
3 |Mapr 10994
4 jAnpun 1066

10 | OxFrOMBpH 455
11 |HoemBpH 10549
HeremspH

IOCTaBd OT KJIHMaTHIM, & Te uMat koetuiuenT Ha npeobpazysane (COP) mo-ronsm ot 1.

3.1.2 BpyTHa noTpefHa eHeprasa 3a oXnaXkgaHe
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Onpenesns ce 3a BCAKA 30HA H Mecel o popMyara:

QC,m = QC,nd.m + QC,w.m + Ecsysm JkWh]
MNe . mnd . Ta . Ms
Kbrero:  QCndm ,[kWh] e norpebrara eHeprus 33 OXNaXIAHE HA 30HaTa 3a MecerR. Cyx ToBap,
Qc,wm ,[kWh] e norpebrara eHeprus Ha Biarara BHeceHa B ofema. JlaTeHTeH ToBap.

Onpeaenenu ca B TOUKa 2.5 MMa MU W KATO CyMa.
Ocrananure eJeMEeHTH Ha (hopMyIaTa ca aHANOTHYHH Ha Te3d B Touka 3.2,1 (BHXK TIPETHUAT JIHCT),
Kmmarmsanusara (oxXnaxgaHeTo) me ¢e NpaBy ¢bC CTAHAAPTHH KIHMATHLM CTUIHT CHCTEMa ¢ Koe(HIIEHT Ha

1a ¢cheKTUBHOCT B peskuM oxaaniane ERR = Tjsys = 3,00 3aTe3n cucTemM HaMa ECsysm= 0%

Tabnuuro onpenensHe Ha OpyTHATA SHEPrUs 38 OXJIAKIAHE

5 |Mait 0 0 0 3,00 0
6 |Fonu 4457 35 4492 3,00 1497
7 {FOan 12906 215 13121 3,00 4374
8 |Agryer 12613 53 12665 3,00 4222
9 |Cenremepu | 3630 -110 3520 3,00 1173 \

5 [Maii 0 0 i
6 [FOnu 2521 35
7 |HKOnu 10942 215
8 |ABrycr 10419 33
9 |Cenremapu 376 -110

3.1.3 Bpyrua norpelua eHeprus 3a BeHTHIALHSA
TloTpebnata eHepris 3a BeHTHIALHOHHUTE HHCTANALMH € M3YHCIeHa B Touka 2,3, Ta e 0 .[kWh]

KoM Hea crrenpa camo Ja ce 1o0aBy eHepruAaTa KOHCYMHUPAHA OT BEHTHIATOPHTE. Evsysm
B cmyuaii, ue BeHTHITALMOHHATA MHCTAIALKS ¢ OT THII C TPEARAPHTEIHO 3aTPABAHE MM OXJIAKIAHE Ha Bh3/IyXa
HIH C€ PABY ORN@KHsBAHE (M3CYIUABAHE) HA BB3/AyXa M TOBA HE € BKMIOYEHO B H3UHCISHHATA TI0 OTIPE/IENIAHeTO H, TOraBa
OpyrHata notpeGHA eHeprus ce onpeaes o GopMyJIHTE:
3.1.3.1 3a 3HUMEH OTONJIMTENEH MEPHON;

Je
QVe,m. Z _Z (pr:,_,r ‘h’e.j - pSllp,m'hsup,m) ,[kWh] |

1 b JF=JB
= 1—7,. K
QV,m (3600) g ] ( 77; ) + ¥, 8ps,m
3.1.32 3d neren oxnamnre eﬁ Mé : f

1 j q|'e,m, Z Z ()Oc',j 'he,_f - p.-:up, m ‘hﬂup,m) ,[kWh]

- —
QV - — ( i F=J + EV
ik 3600 (77:,.77“.77_;,)
[Touexe B pasrnexK aHuAT c.nyqai?l CHEPryuaTa Heo0X0/1MMa 38 BEHTHI2LHOHHHTE AHCTANALUH Cca ONMpPeISACHH

H3OATO, HAMa HYXKIA OT U3HHCAABAHE IO FOPHHTE (l)OpMy.HH ]'Io-nony € OnpeacneHa camo .HOHT:J'[HHTGJ'IH&TEI CHEPIrHUA HE-

SEVS 1

obxonuma 3a paboTaTa HA BEHTHAATIMOHHUTE HHCTATALIHM: Evsysm  J{annure 3a z[eGHTnTe n pe)KuMm;e Ha pafoTa
HA BEHTHJIAUMONHHTS HHCTAMALHH Ca ONPENETCHH B Touka 4.3. EHeprHATa € onipe/ieneta Ka*fe Sbymcumx Hilr neﬁm"a 34

roAHHA, Hanopa Ha nHeTanauuaTa u KI1/-To. P
{0y
Nen. = Q. H W i L
3600.m ‘
Knpero: n = 50% , KIIJ] Ba cHcTeMaTa MOTOp, BeHTHIIATOP, npeﬂanka (OT 45 ;10 60%)
p = 1,13 ,[kg/m?] - miTHOCT Ha BR3IYXA
Q  ,[m¥h] - pebuT Ha MHCTANTALMATA 33 MOIHHA. h
H  .[Pa] - udcT Hamop Ha CROPLKEHHETO
Tabu4HO onpeendHe Ha eHeprusaTa HeoOX0MHMa 33 BEHTH/IATOPHTE - Ev,sysm
| BeHTUNaUHOHHA HHCTAALINA I Qe ! Q | H Nen, I
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{(Bmx Touka 4.3) [m?/h] [m*/roa.] [Pa] [kWh]
0,0 0 80 0,0
Q6o 0,0

Bbpyta notpelina eneprud 3a BEHTUNAUMOHANTE HHCTANALNK ¢ PaBHa Ha pelepPeHTHATE; 0 ,[kWh]

3.1.4 bpyTtHa noTpebHa eHepris 3a dutoso ropenio sogockadnssane BI'B
Onpenens ce 3a BesAKa 30Ha U Mecel] 0 (hopMynarTa:

Qwm = Qw.nd.m + Ewsysm ,[kWh]
nd . MNa . MNe
Kbgero:  QW,ndm [kWh] e notpe6uaTa eHeprus 3a BI'B na 30Hata 32 Mecella. Onpenenesa B Touka 2.4,
Ewsys.m ,[kWh] e monreiHUTENHO HeoBXoauMara enepris 3a padoTtara Ha BI'B nrcTananmara.

[IpHMepHO: eMEKTPOSHEPTHA 32 LMPKY/IAIMOHHA NOMOH, B clydas HAMa Takasa,

Msys = nd . Ma . Mg

CHCTEME 32 3aIpsaBaHe Ha BOAATA,

Tosa TPOUW3BEICHHUE NPEACTABIABA e(])eKTHBHUCTTa Ha u4)1aTa
MNsys = 1. 0,97 0,96 = 00,9312

md = 1 ~ ehekTMBHOCT Ha 06EMHOTO ChXpaHEHHE (AKYMYIHPaHeTo), NPEeroca U pasmpenene-
HHETO Ha BodaTa oT Golinepa 10 KOHCYMaTOpHTE,

Na = 0,97 - edeKTHBHCCT Ha aBTOMaTHHOTO ynpasieHue (1/0,95/0,92-apToM./ Moo/ pLano)

Ne = 0,96 - eexTHBHOCT Ha renepatopa Ha TonmHa (3a ENl-narpesarens e 0,995).

Ilpn cibHYEBa HHCTANALMS TO3N KOSQUIHEHT MOXKE 1a HAIBUILH |,
Tonnara BoAa 32 cOeKTa €& AOCTABA H3LLAIO OT eNeKTpyUHecKy GOInepH n CTOMHOCTATE Ha Ewgsysmu  Tsys  me
& NPOMEHAT [pe3 pasIiHATe Mecell. T.e, BpyTHaTa eHeprHa MOXKe Jd ¢6 CIPSASTH TOUHO Ype3 MoTpebHaTa IoqMIIEa
Qw = 32880 + 0= 35309 ,[kWh]
0,9312
Peteperrnata OpyTHa eneprizd 3a BI'B e paBHa Ha H3MACTHTEINATA.

3.1.5 OdoGmarane Ha JaHHKTE 32 BpyTHA norpedHa eneprun 3a crpajarta.
BpyTHara moTpebHa eHepraa 3a CrpajfaTa MoKe A3 Ce OCTARA C palHyHH eHEPrOHOCHTENH.
Ilo-momy Te ca CHCTEMATHU3MPAHM W OTIMCAHH 10 MECEITH. B KOHKPETHHAT ciiyyai UMa eNeKTpoeHeprus 1
IbPBA 32 OTPEB.

Tabmuua ¢ KoJmuecTROTO OpyTHA CHEPTHA O MeCelld

x T ;%%%%% ﬁ.r i - %§%f T : T i’ﬁ fmg é a
N §g; ; ﬂg‘ JLKWa] [fspea | TRIEIKWHT | EIL[RWE] (BT %twf as kWi [enept [k a;a
1 {Auyapu 6894 7742 0 2999 2132 19766
2 |®eppyapu 4319 5200 0 2709 2132 14359
3 |Mapt 1534 1947 0 2999 2132 8612
4 |Anpun 9 11 0 2902 2132 5054
5 |Mait 0 0 0 0 2999 2132 5130
6 [1Onu 0 0 1497 0 2902 2132 6531
7 (O 0 0 4374 0 2999 2132 9504
8 |ArrycT 0 0 4222 0 2999 2132 9352
9 |Cenremppu 0 0 1173 0 2902 2132 6207
10]OKTOMBpH 1 2 0 2999 2132 5133
11{HoemBpu 1703 2165 0 2902 2132 8904
12| TexeMBpH 5393 6493 0 2999 2132 17016

o
Tabnuua ¢ xonmu4ecTroTo OpyTHA ped)epeHTHa eHEPTHs 10’ MECEL

e

£l

1 | Anyapn 0 308
2 |Pespyapu 8241 9922 0 23004
3 |Mapr 4454 5654 0 15239
4 |Anpun 418 548 0 6000
5 |Mait 0 0 0 0 5130
6 |1Ouu 0 0 852 0 5886
7 |¥Onu 0 0 3719 0 8849
8 |ABrycr 0 0 3490 0 8621
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9 |Cenremspu 0 0 89 0 | 2902 2132 5122
10| OkTOMBpH 179 234 0 2999 2132 5543
11|Hoemepu 4274 5425 0 2902 2132 14732
12 I[eKeMBpH 9623 11586 0 2999 2132 26339

3.2. Onpegensive na ITupsauNaTA eHeprus.
OnpejefaneTo Ha IbPBHUHATA SHEPrUA CE IPABK MO HOPMYNAaTa;

Qp = ZQi . epi JkWh]
KBJETO!
Qi .[kWh] - e xommuecTROTO BpyTHA noTpeOHa eHepred Ha "i-Tis" eHeProHOCHTEI.
€p.i - KOC(HUMENT OTHHTALL 3aryGHTe 38 ZOOHB/MPOU3ROJICTBO M [IPEHOC HA "i-TaTa" ChCTABNABALIA HA
OpyTHaTa rotpebua ereprus. Mo radnuna 1 ot [punoxenue 3.
B konxperHRaT 06ekT uMa 2 H3IONIBAHH CHEPTOHOCHTEN:
1 EnekTtpoeneprus 92009 ,[kWh] cbe epi = 3,00 Qp.1 = 276028 ,[kWh]
2 MIvpBa 33 orpes 23559 ,[kWh] cne epi = 1,05 Qp2= 24737 ,[kWh]
OB1WOTo KONMYECTRO [ILPBHYHA EHEPTHS KOSTO KOHCYMMpA crpaaara 3a | rommua e Qp. = 300765 ,[kWh]

374254 [kKWh]

OGEOTD KOIMYMECTRO NEPBHYHA CHEPIUA 33 QGQGQGHTHE crpanara sa 1 rosuna e Qp.

4. M3yncasBane Ha HOKA3ATENH HEOOX0JHMM 31 H3MHCTCHAATA 10 TOYKA 2
4.1. Mauncnsasane Ha Koe)MIMEHTA Ha MPEHOC HA TOIUIKEA PE3 OrpaXKAalHTE 30HATA C/ICMEHTH
M0 METOMUKATA 3 ONPEEaIHE Ha 0000MEHUAT KOeHLMEHT Ha TOIAONPEMHHABAHC.
Hiradio = T UxAxk= 1188.3 [W/K] - no netaiimm
Hiradip = IZUxAx= 12262 ,[W/K]- peteperTHara cTotiHoCT

O6001meHKAT KOe)ULHEHT HA TOIUIONPEMHHABAHE Ha OrPAKIALLATA € 11883 = 0,510 .[W/m2K]
2329,2

PedepeHTHHAT KoBHIMEHT Ha TOILIONPEMHHABAHE HA OTPAKAALLIATA 6 1226,2 = 0,526 [W/m*K]
23292

4.2, Mzuncnasane Ha Koe)MUMEHTa Ha MPEHOC HA TOIIMHA Npe3 OrPANKAALIATE 30HATA eJIEMEHTH

Mo TLIHATA MeTOAMKA Ha [Tpunoxkenue 3
®opmynaTta o KOATO ¢& ONPeaes KoepHIHEHTA 33 IPEHOC HA TOMUIMHA e:

He = Hp + Hg + Hu + Ha [[WK]
W3uucisisa ce 38 peaiHo 3a0:KeHuTe B 06EKTa OTPakKAALIM ETEMEHTH H ¢ pedePeHTHE CTONHOCTH:
He = 122401 + 20062 + 0 + 0 = 1424,7 ,|W/K] - rio reTaitan
Hirp = 21396 + 261,05 + 0+ 0 = 2400,7 ,]W/K] - pedrepenThn
KbIETO: Hp = 1224,1 [W/K] xoed.ua NPeHOC HA TOTUIMHA [IPE3 OTPAKIAIEH eeMEHTH MPaHHYEIIH ¢ Bh3AYX

Hop = 2139,6 ,[W/K] cbuio, o ¢ pedepenti croiiHocTH Ha U
Hg = 200,6 ,[W/K] koedr.na npeHOC HA TOIUIMHE NPe3 OrPAKAALIH eCMEHTH IPAHHHEIH ¢ 3eMA
Hep = 261,1 ,[W/K] cwo, Ho ¢ pedepenty crolinocty na U
Hu = 0 ,[W/K] xoed.ra npeHoc Ha TOTNHHA Npe3 eTEMEHTH MPRHHYEIIH ¢ HEOTOMISEMH 00eM
Hup = 0 ,[W/K] cpimo, 1o ¢ pedepentr cTofiHocTH Ha U
Ha = 0 ,[W/K] xoed.Ha npeHoc Ha TONTMHE TIPE3 &IEMEHTH [PARMYELHH ¢ MPHTICHICHH CrPa/y
Hap = 0 ,[W/K] cpmo, Ho ¢ petpepentu cTodinocTs Ha U (Taknsa nama 1 3a Up e npwer 0,5).
KoethuupeHTa Ha NpeHOC HA TOONNHA MPE3 OrPazIAIM el1eMEHTH TDAHITIEINM C BB3LYX 8 onpesca-ng hopmynara:
Hp = ZULAI + Zk¥) + 2% = 10373+ 1868 + o= ':1224 1 [W/K]
Hopy = 1014,7+ 11250+ < 0 ~ 21396 WK
Ja onpenensde Ha pedepenHTHATa CTORHOCT € 3aNATAHO: Yg = 0,60 [W/m K7 110 41 1 T an. 2

KoeduirenTa Ha IpeHoC Ha TOIUTHEA OIPe3 eleMeHTU rpaivuelii ¢ HGOTOHJ]HBMH 066MH s 7
Pasrnexiaanara crpaja HaMa TakuBa ejieMenT, [IpueTy ca CToORHOCTH; '
Hu = 0 ,[W/K] Hup = 0, [W/K] - =

: '-\“‘.’

KOEd)l/IL!lerHTa Ha NPEHOC Ha TOIJIMHE OPEe3 eIEeMEHTH FPpaHUYeIny ¢ NPWISISHU CrpagH ce OUDéIlCJ'[}'I i) (bdDMVﬂﬂTa:

Ha = b . Hia = 0,1223. 0= 0 ,[W/K] - no meraiin C
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Hap = 0 ,[W/K] pedepedtia U = 0,5

- wpgeror b= Bi - Ba = 17439 - 16 = 0,1223 Gespasmepen TemAepaType dakrop |

6 - Oe 17,439 - 5,67
Hia = Axaw . Ugax = 0. 0,5 = 0 ,[WK]
8i = 17,439 [°C] - pprpeiuna TemnepaTypa Ha 30HaTa (TIPHETA € CPeHATA 3UMHA 3a CrpasaTa)
O = 5,67 ,[°C] - cpenna BpHIUIHA TEMIISPATYpa 34 MeCella TeMIleparypa (CpeiHa 3UMHA)
0. = 16 ,[°C] - TemmepaTypa Ha niprieneHara crpaga. JlaHHu 3a Hes Hsva!
Axanx = 0 ,[m?] - niolu Ha OrpaKXACHASTO IPAHIMENIO CBC ChCSIHATA Crpana
Ukanx = Ucs = 0,5 ,[Wm2K]

4.3. OmnpegensiHe Ha KOe(UUMEHTA HA MPEHOC HA ABHA TOIUIHHA ¢ BEHTWIALIHOHEH BE3AYX.
Onpezens ce 3a BCEKH Mecell o dopMyitata. CMHCHA a ¢6 ONPefesTs BCEKH MeCell € B NPOMSIHATS Ha
Ge3pasMepHHAT KoeduiueHT bve.k.  Toii He ce mpomens, a e pasen Ha [ axo Ok,sup=Ue (kako € B ciyas),

Hve = (pc)a . Zbvek . Qquwek ,[W/K]
KBICTC! (p.cla = 0,34 ,[Wh/(m? K}] - cnenmdirden ofeMeH TOTUIMHEH KATIAIHUTET HA BB3/yXa.
3UMEH PEXHM
- bvek = 8i - Oksup , - Gespasmepen Temmeparypen dakTop, Haif-uecTo Tol & 1, HO MOXke '
' 8 - Qe na npunobre Hpyra croliHocT ako 8k,sup e pazraHa or fe.
0i = 17439 ,[°C] - sbrpemna Temneparypa Ha 301aTa (TIPUETa € CpeIHATA 3HMHA 33 CTPANaTa)
G = 5,67 ,[°C] - cpenna BRHINHA TOMIICPATYPA 38 MeCela TeMTepaTypa (CpeaHa 3UMHaA)

Ok,sup ,[°C] - TeMmepaTypa Ha HOCTHIBATIAST Bh3AYX (MPHEMa CE BBHIITHATA 10 MECEHH).

Qvek fm*h] - cpenHoMeceden ae0HT B 9aC Ha TOCTHIBAIIMAT RE3AYX. ONpemesnsd ce 3a eCcTeCTBeHa
M NPHHYINTSHUTE BEHTHIALHY N0 BUAOBRE M0 hopMynuTe:!

3a ecTecTREHA BEHTHIALINA (MHGHITPALIHA).
Gve = n . v = 0,35. 43764 = 15317 ,[m¥/h] - moxce na ce npomMens!

n = 0,35 ,[1/h] - kpaTHOCT Ha uHpKyTanua (<0,7 cermacHo 4i.14 ot HapenGa 7)
V= 43764 ,[m’] - meter oTommnsem obeM. B eTen pexceM Tol e mo-Mansk (camo 3o0Ha 1)
3a npUHy AUTEIHE BEHTAIALIMOHHH HACTATAllH - HHCTANALEHTe ca pasieliern Ha 4 Biua (B o0ACHUTEIHATA 3amucKa)
(GOpPMYNATA 110 KOATO Ce OIpeaens AcOuTa UM e; I Qve = Qved + qve.x—l !
3a OB-1 sxmouraina CB-1 n HB-1 (qve = 0+ 0= 0 ,[m*/h} |
KBIETO: (quef = 0 ,[m?/h] - nebut Ha HarHeTaTenHaTa uHCTATanus (HB-1 oT 3amickara) !
Quee = 0 ,[m*h] - nebuT Ha cMyraTensaTa HHcTAnaums (CB-1 oT 3amuckaTa) ?
v = 0 ,[m®] - BenTHITHpaH obem ot OB-1
qQuex = \" 2 nsg . e = 0 [m*h]
1+ fe { Quef - Qvee Y2
e V . nso
nso = 1,5 ,[1/h] - cpeanouacopa KpaTHOCT Ha BB3AYX000MEHa 38 IPOCTPAHCTROTO NIPH PASTHKA MEXKITY
HaJIATaHNATa HAAraHEATA BbH ¥ BBTpe 50 Pa ¢ oTunTaHe HA CBIPOTHRAEHUETO HA BXOAAIIHAT OTROD.

Otuura ce oT Tabauua 6 keM [Ipunoxenne 3. ITpreTa e cTOHHOCT 32 CTPana ¢ BUCOKA BL3AYXOMIBTHOCT,

e = 0,01 - KoeduumeHT 3a 3aMTEHOCT OT BAThpa (Tabnuna 5 npu 1 dacama 1 3aiuTeHo pasnoiokeHye) :

fo = 20 - KoedwumenT 3a 3amureHocT o1 Batbpa {Tabmuua 5 opu 1 dacaga) e ‘

HucTanaumaTa ce No3ea ¢ OpekbeBaHe, KaTo Ha JeH T4 paboTa 1o; 3 qapé%fﬂe‘ﬁ' (BHX forgka 2.6} ‘

IpH TO3H pekHM AebuTa e: Qe = 0 [m?/h] = |
Obmara H3UNCIUTENHA CTOHHOCT HA AcOHTA 38 BCHUKH NPHHYAUTEHE BeHTunaﬁﬁhj‘é: T 0 4 [m¥h] -

BCHTHIIGMHOHCH BB3YX.

1 |Anyapu 0

2 |Peppyapu | 17,4 3,43 3.4 1,0 0,50 4376 744 0 7440
3 [Mapr 17,4 7,51 7,5 1,0 0.50 4376 744 0 744,0
4 |Anprn 17,4 12,49 12,5 1,0 0,50 4376 744 0 744,0
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5 [Mai 26,0 16,40 16,4 1,0 0,50 2155 366 0| 3663 |
6 |lOmH 26,0 21,00 21,0 1,0 0,50 2155 366 0 366,3
7 |IOnu 26,0 23,80 23,8 1,0 0,50 2155 366 0 366,3
8 [ABryer 26,0 23,59 23,5 1,0 0,50 2155 366 0 366,3
9 |Cenremepn | 26,0 19,40 19,4 1,0 0,50 2155 366 0] 366,3
10|Oxromepu | 17,4 13,57 13,6 1,0 0,50 4376 744 0 744.0
11 |HoemBpy 17,4 8,41 8.4 1,0 0,50 4376 744 0 744.0
12 |Texemepyt | 17,4 3,79 3,8 1,0 0,50 4376 744 0 744.0
ChNEs EUET0S0 e T
4.4. OnpejensHe Ha TOTTMHEMAAT MOTOK IIpe3 3€MATa, IPHYMHEH OT TOTIHHHATA U WHEPTHOCT
M3UHCIARA €& IO (hopMynaTa:
1 P m—T+a p m—7—
)y =T -th,..Qz .cos| 2m——m +Hpe.93 .COS(Z%’.—'BJ
© -6, 12 12
Knaeto:
Hpi  ,[W/K] - BeTpeiuen koedHIMeHT Ha NePHOAMYEH NPEHOC HA TOMHHA. Bk touka 4.4.1
Hpe [W/K]- Boeuen koeuLUHenT Ha NePUOIHYEH NIPEHOC Ha TOMIHHE. Bink Touxa 4.4.2
B = 17,44 J°C] - CpeanoMeceuHa TeMIepaTypa Ha BbTPELUHMAT Bh3AYX
0n = 4 ,[°C] - aMminTYAa Ha cpeiHOMEce Ha TEMIIEpATYpa Ha RhTPEIIHHAT BB3LYX
Be  ,[°C] - CpenHoMeceuHa TEMIIEPATYpa Ha BHHIHMAT Bb3MYyX - 110 Tabnnua 2 ot [Tpunoxerite 2
8% ,[°C] - aMnauTy1a Ha CPETHOMECEUHA TEMIICPATYpPA HA BRHIIHIAT BB3IYyX OT TaGn.2 oT mprn.X
m - HOMEp Ha Mecelia (3a AHyapH € | 0cTaHaNMTe ¢ HAPACTBAHE)
T = 1 - HOMEPBT Ha Mecella ¢ HaH-HHCKa TeMrepaTypa
0. - BpeMeTo Ha (ha30BO M3MPeBapBaHE HA LUKDBJIA HA TOMIMHHAKAT [IOTOK 110 QTHOLIEHHE Ha
IIMKBJIA HA TEMIICPATYPATA HA BRTPEITHHAT BE3AYX B MecelnTe. Onpeaens ce no:
o = 1,5- 12 .  arctan( de )
2m d + o
o = L,s- 19099 .  arctan ( 1,009 ¥ 1,0473
1,009 + 3,17
dt - e npuBenenara neGennna va noga. Hsuncnena e no punose B ToukH I11
dt = 1,009 ,[m]-3anoxBbpxy 3emMq Ha oTomAeM HansemeH eTax (T11).
3a W34HCICHHATA IPHEMAaM CPelHa CTORHOCT: di = 1,009 ,[m] pasnuknTe ca MHHHMATHU.
B - koeduumenT Ha (PasoBO 3aKBCHEHNE HA LIMKBJIA HA TOIIMHHKST NOTOK 11O OTHOLICHUE HA
LIHKB/Ia Ha TEMIISPATYPATA HA BRHIIHUAT BE3/yx B Mecenute, Onpenend ce rno:
B = 1,5 - 0,42 In( 4 = 1,3088
de + 1
Tab/a1"THO MPeICcTABAHE HA PE3YITATHTE HA TOMJTHHHUAT NOTOK TIPe3 3eMATA
5 1 : § i)s § i D ‘g:( R ﬁ ,31‘,” : R ggz% g it e !wg«*?%- 3 : ! 53 EERREr 7 g
o
L el e e e e
1 [Auyapu 17,4 4 1,80 7.5 1,05 1,309 ]54,68 7] ,00 -7
2 |@eppyapu | 17,4 4 3,43 8,2 1,05 1,309 154,68 71,00 20)
3 Mapt 17,4 4 7,51 7,9 1,05 1,309 154,68 71,00 54
4 JAnpun 17,4 4 12,49 7,2 1,05 1,309 154,68 71,00 130
5 [Mait 26,0 4 16,4 7,3 1,05 1,309 154,68 71,00 65
6 [fOuu 26,0 4 21,0 7,8 1,05 1,309 154,68 71,00 84
7 [KOmu 26,0 4 23,8 9,2 1,05 1,309 154,68 |~ 71,00 10
8 [ABryct 26,0 4 23,5 8,5 1,05 1,309 154,68 | .-71,00" | -120
9 [Centemspu | 26,0 4 19,4 9.0 1,05 1,309 154,68 | 71:00 293
10|Oxromspu | 17,4 4 13,57 8,9 1,05 1,309 154,68 71,007 2187
11{HoemBpu 17,4 4 8,41 0,6 1,05 1,309 154,68 71,00 -69
12| exemapu 17.4 4 3,79 7.3 1,05 1,309 154,68" 71,00 /232

\k W

4.4.1.0npesensane Ha FETPELICH KOSHHIHMEHT Ha IEPUOAHMYEH IPEHOC HA TOMIHHA
H3uucnsgsa ce ¢ pazIMuHY GopMySI B 3aBUCHMOCT OT BHJA HA NT0JIA. AKO HAKOA CTOHHOCT Ha A € paBua
Ha 0, 3HaYH HA 00EKTA HIMA OT TO3H THII OrpaxxacHHue.

Hpi
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4.4.1.1 Ilpr nonzemen HeoTorIsgeM ertask. Bk Touxa I,

1

=T

1 1 = 154,68 , [W/K]
H, = U + 7
Yr 4+ zP)T+hPU,+0,33 .0V
o
4.4.2.0npenendHe Ha BETPeIleH KOeQUUMEHT Ha MEPHOAHICH NPEHOC HA TOIUIMHA Hpe
Wzumcnsea ce ¢ pasindiy GOpMyIIH B 3aBHCHMOCT OT BHJA HA NI0J2. AKO HAKOA CTOMHOCT € paBHa
Ha (), 3Ha4H Ha obexTa HAMA OT TO3HW THI OIpaKICHHE,
4.4.2.1 Tlpn noazemen HeoToIuisieM eTask. Brox Touxa IT1.
-2/8 5
0,37.PA02 e )In | 241 |+ hPU, +033 0V
d, = 71,00, [W/K]
H,=A4U;

(A4+z.p) g +hPU,+033.nV+4U,

5. M3uncnenys 3a BIAroyCToHUHUBOCT, BE3IyXONIPOIYCKIMBOCT H BOJAOHEIPONYCKIHBOCT.

Crrnacro un, 18 ua HapepBa 7 crpaliHuTe OrpaXaaliH KOHCTPYKLIHH 1 eIeMEHTH HA OTOTUIIEMH CIPajiy ¢
NPOTBJIKHATENHA OTHOCHTEIHA BIIASKHOCT Ha BB3AyXa 104 70% ce U3UHCIIBaT 32 BEHTYaleH KOHASHIeH Na,
HM3uicneHuaTa ce IPABAT 3@ BCHUKY BHHITHE OTPAXKIALIH KOHCTPYKLGH  eNeMEHTH (Ge3 TpaHMHELIHTe ¢ 38M#), KaKTo
¥ 38 BBTPSIIHH eJIEMEHTH IPaHMYEIH ¢ He IPOCTPAHCTBA.

5.1. OOpasyBaHe Ha KOHJEH3 MO BHTPELIHH [IOBLPXHOCTH.
O6pa3yBaHeTo Ha KOHEH3 [0 BBTPELIHYTE MOBBPXHOCTH HA BHHIIIHATE OrPaXICHUA Cé NPEAOTRPATIRA aKO
TEXHUAT KOSHHIIMEHT Ha TOMIOTPEMUHABAHE YAOBICTBOPABA YCIOBHETO!

U < o ( 6 - 6 )
6i - Oe
KBJETO; o = 1/Rsi ,[W/m2°K] - koedHUMERT HA TONTIONPE/IaBaHE HA BLTPCIIHATA [TOBB{YXHOCT.

3aBUCH OT MOCOKATA Ha TomnoofMeHa, KaTo:

gi = 10,00 ,[W/m2°K] - 2a xOpH30HTaIHA IIOBBPXHOCT U TOINIMHEH [IOTOK HATOPE
ai = 7,692 ,[W/mK] - 38 BepTHKAIHA HOBBPXHOCT
oi = 5,882 ,[W/m2°K] - 38 XOpPH30OHTATTHA IOBBPXHOCT H TOIUTHHEH [IOTOK HAAONY
Bi = 17,4 ,[°C] - BeTpemHa TemMnepaTypa
Ge = .14 ,[°C] - MAHHMAIHA BRHIIHA TEMNEDATYPA
0 = 11,1 ,[°C] - Temmepatypa Ha opocanane 1o Tadnuma | oT nprrokenne 7 kuM Hapenba 7.
TIPHETA € CTOMHOCT 3a 17 ,[°C] sbrpemna remneparypa 1 60% BIAXKHOCT,
oGofmen U 3a cTenu = 0,263 U < 76923 ( 17439 - 11,1 )= L3551 [W/m*°K]
obobiueH U zanpozopum = 1,5252 17,439 - -4
0606mien U 3a tapauun = (,2721 U < 10 17439 - 11,1 F= 2016 [W/me°K]
17,439 - -14
oGofwen U sa nogose= 0,3554 U < 5884 .( 17439 - 11,1 )= 1,186 ,[W/m2°K]
17,439 - -14

BCIMKY 3a/103€EHH B IPOSKTA KOHCTPYKTUBHH eJIEMEHTH OTTORAPAT Ha yeaosyeTo oT w19 an.l (dopmynata).
Tpy OTHOCHTENHA BIAKHOCT B IOMELIEHHATa Hal 70% 110 POIOPLMTE e ce [I0ABH Bara, -

-
I E .
- ko

5.2. Jluthy3uoHHO IPOHUKBAHE Ha BJara. e
BoHATE napy NPOHUKBAIIM BB BhTPEIIHOCTTA Ha OTPaiCIAINNTE KOHCTPYKITHH He anﬁHHﬂBaT'Bpena; KOraTo:

1. O0mara BA@KHOCT HA MAaTEPHATa X'uk , B CTPYKTYpara Ha KOHTO Ca KOHJCH3MPany NApH B Kpas Ha

M3IYUCTHTEIHUAT NEPHO] € NO-MallKa 0T MAKCHMAITHO JOMYCTHMATA Xmax - QopMyrara e:
Xk = Xt o+ AXdif' < Xmwx % e W
Kboero:

X't % - eKcIJ10aTaLMOHHATA BIAXHOCT HA MaTepuana, Or tabn.2 ot [Ipunoxenue 4 (1 3a Xmax - CBIIO,
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A Xdif' % - B1axHOCTTa Ha CTPOMTENHATA KOHCTPYKLIHA B Pe3y/ITaTa Ha JH(y3HOHHOTO HABJIAKHABAHE.
Wzuucissa ce cpriaacHo [lpunoxkenne 6

C€ H3NapABa Opes MepHOJA Ha ChXHEHe Ha KOHCTPYKLHUATA.

HapacTBaHeTo Ha BIAKHOCTTA HA MATEPHAAHTE C¢ M3uMcinBa 110 (hopMynaTa:
A xdir’ =

Wk
d-

P

KbJETO;

100

Wk

dz

p

%

,[kg/m?] - x0auYeCTRO KOHAEHIMpaa Biiara (ONpeeicHo [0 NPHIOKEHHE 6)

.[m] - WHpOYMHA Ha 30HATA Ha KOHAEH3ALMA (ONpeeas ce rpad/rumo)

J[kg/m?| - IIBTHOCT HA MaTepyaia B 30HATA Ha KOHAEH3aIwd (Tabmuma | ot npraoxenye 4).

Talau4HO NPeICTABAH

|

€ HA PEIYJITATHTE 3a
mgg i ™ .

24

1 |Anyapu 17,4 1,80 40,0 50,0 4,9 2,1
2 |Derpyapu 17,4 3,43 45,0 55,0 4.4 16,9 14,8 14,7 3,7
3 [Mapr 17.4 7,51 45,0 55,0 3,1 17,0 15,5 15,5 NI
4 |Anpun 17,4 12,49 50,0 60,0 1,6 17,2 16,5 16,5 12,6
5 |Mait 26,0 16,4 50,0 72,0 3,0 25,6 24,2 24,1 16,6
6 1Onn 26,0 21,0 50,0 69,0 1,6 25,8 25,0 25,0 21,1
7 1Onw 26,0 23,8 50,0 62,0 0,69 25,9 25,6 25,6 23,8
8 |ABryct 26,0 23,5 50,0 59,5 0,79 25,9 25,5 25,5 23,6
9 |Cenremepn | 26,0 19,4 19.5
10{Oxromepu | 174 13,57 13,7
11|{HoemBpn 17,4 8,41 8,6
12| Mexemepu | 17,4 3,79 4,1
ITo unen 2 17,4 -5,0 -4,5
i(.x.gi’ B 1 :; g;%q?gg;xm &.m;
. .
1 710
2 |Deppyapu | 3.6 1986 795
3 |Mapr 7.6 1986 1049
4 |Anpun 12,5 1986 1453
3 |Mai 16,5 3352 1883
6 |IOnK 21,1 3352 2495
7 KOnu 23,8 3352 2948
8 |ABryeT 23.5 3352 2896
9 |Centemppr | 19,5 3352 2265
10|Okromspu | 13,6 1986 1558
11|HoemBpu 8.5 1986 1114
12(lexemepu | 4,0 1986 815
o ynen 22 -4,7 1986 435
T Cxema Ha KPWBATA HA TEMMEPATYPHOTO P Cxema Ha MaKCHMaNHOTO 1 MAPLHATHOTO
[°cl pa3CpEREncHne [Pa} HANATAHE MPE3 MHOTOSHOMHA OrpaAKaAIa
25— KOHCTPYKLiHS
- Coii | Croii 2 Cnoid 3 Cnoit 1 Caoit 2 Cro#t 3
n— .0 — S a 3000 = - -
15 R A 2500 -—|
] . Jmanl e e -
10— \ 2000 —| [~ T e oy
3 \ ] Hoe s
5 ] \\ 1500 —] P : F
I \ - B i v
0] \l 1000 — T .\\
- - T, Vpe,max.de
. e 300 e [ L
_10; £ e ; .
sdl \i“; 8dl \i— \.‘n
T T T T TP T T T T T T T 8d [m] \-llw‘lﬂI|r|\||I||1‘IHTI"W'T"T'TT_""“S‘”""‘?
o os . s a5 3 o 05 1 15 2 25 3

2. KoAUNeCTBOTO KOHACH3UDANM BOJHI IAPH B PC3YNTaT Ha MUQYIMOHHOTO HaBnaxgpane  AXdif |




B ciyvait, ue MMa saciaane TpAGBa Ja ce M3MHCIIH MPOIBIKUTENHOCTTa HA MEPHOAA B KOSTO HMa HATPYNIBAHS Ha BJlara H
¢€ MPOBEPH, NATH HATPYIIANATA Ce BJIATa € [I0-BHCOKA OT MaKCHMANHO IONYCTHMHUTE 33 KOHCTPYKTHUBHUTE eJIeMeHTH Ha CTEHa
Ta  Jaid B MEPHOIA Ha WicyllaBaHe TH YCILABA Ja ce M3nmapd. 3a crpaau 6e3 KITMMaTHHH HHCTATALHH TOBA MOJKE [ C& Npasi

no cbkpareHa MeTogyka (ceraacHo 4n.21 ot Hapeaba 7), kato ce nmpueMa:
i = 0e = 18 °C
i = Qe = 65%
ITepuoa HA U3CHXBAHE 1440 ,[h]
3a crpalH ¢ KIUMaTH4HH HHcTanaluy B HapendaTa ne e ynoMeHaTo kak ce miumsisa. Haii-BapHo onpeneneHe Ha mpo-
JUIKHTENHOCTTA Ha TICPHOLUTE Ha OBIKHABAHE H ChXHEHEe HAa KOHCTPYKUHATA CE TOJTy4aBa, KaTo ¢¢ MOCTPOAT rpaukuTe 3
34 BCHYKM MECelH (JaHHHUTE ca JaJeHH B TaGiIuLaTa [o-rope) | ¢e BHAH B KOM OT MeceiTe uMa 3acuuane, Cien ToBa 1a ce
onpenenaT cpeanure crokHocTi Ha @ O, Bie, Pim Qe 3a 2-Ta Ieproja (OBJI&KHABAHE M H3ChXBAHE) W 110 TAX 14 C&
W3UNCJTH JeCTBHTEIIHO HATPyNIaHATa Bara ¥ M3apaBaHeTo H B IIEPHOLA Ha ChbXHEHe,
. BB3MOXHO e 12 ce MONMyUH, e HAMA HATPYIBaHe Ha BJlara B HUTO eIHH 0T MECeUunTe, BBIIPEKY TOBA e N0 UITHCISHHATA
CLINAcHO Wi, 22 M3NH3a, Ye 1MMa,

5.3. Bp3ayxonpornycsidBOCT M BOJCHENPOITYCITHBOCT HA IIPO3OPLIM M BPATH.
Ilpy 3axkymyBaHeTo Ha Te3u eneMeHTH MHBecTUTOpa TP:AGBa 1a ce cLolpasn Che CNeHNTE YCIORAN:
CrrnacHo 4. 23 eneMeHTHTe TpAOBa fa yJORIETBOPEBAT HaH-MAJIKO:

1 Knac | 3a e3gyxonporyckmieocT ¢eritacio BJC EN 12207, wu3a sogoHenponyckmneocT BJIC EN 1027,
TIpH CBP'BX HaIAraHe 150 Pa. 3a HUCKO CTPOHTENCTEO 34 IIPO3OPLIM K BPaTH Ha | ¥ 2-pH eTax. j
2 Kunac 1 2a pe3gyxonponycknusoct ceriacHo bJIC EN 12207, u3a sogonenponyckmisoct bHC EN 1027,
M[}H CBP'BX HAIATAHE 300 Pa. 3a Hucko W cpepHO CTPOUTENICTRBO 3a PO3OPLIM W BpaTH Ha 3 U 4-TH eT: i
3 Knac 3 3a sep3ayxonponyckaueocT cernacHo BJIC EN 12207, m3a sororenponyckmusoct BJIC EN 1027,
IIPH CBPBX HATAraHe 600 Pa. 3a BHCOKO CTPOHTEJICTBO 32 MPO30PIM ¥ BPATH Hal 4-TH eTax.
H3zuckeaHuATa 33 BOTOHENIPOIYCKIRBOCT HE o€ MPUITAraT 3a Ipo30pLH A BpaTH KOHTO He ca M3JI0XkeHU Ha IIPeKn
METEPOJOTHIHH BE3ACHCTBUA.

6. OHeHKa Ha ICUCTBUTECIHATA 3alTHTa Ha OCTLKICHA (l)acaﬂ;a 0T CITEHYEBO I'pecHE.
Cermacho wi, 24 wa Hapepfa 7 ocTekiennTe hacai ¢ HIKIIOYSHAE HA CEBEPHUTE HITH ECTECTBEHO 3AIMMTEHUTE Ce
3AMATARAT OT CILHYEBO rpeene, KadecTrOTO Ha 3a1MTaTa TPAOBA A OTTORAPA HA YCIIOBHETO!

fiig < 0,25

B ofexTta HAMa dacamu KOUTO cie/Ba 2 Ce 3aI[HTaRaT!
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W3uucnaBane Ha koe(unuenTa na tonaonpemMuHasane U,
[W/m20K] - 3a pasiinuu BuAOBE BBHIIHM CTEHH, MPO3OPLHM H BPaTH

TONMNOPHIMIHNTE XaPAKTSPUCTHKH Ha CTPOMTEIHHTE EIeMEHTH CE€ B3GMAT OT
tabanua 1 or Hpunoxenne 4 kem Hapenba 7 - 2009 r.
3a ¢JICMEHTH KOMTO €3 NPHAPYKEHH ChC CepPTA(PHKAT U JOKIa] 38 CHOTBETCTBHE Ca IO3BAHH
CTOHHOCTHTE ONMCAHH B TeXHAISCKATA MM JOKyMERTAIMA,

OcnopHaTa 9acT OT BLHIIHUTE CTEHH HA CTPaJaTa ¢a M3rpajeHy oT dacainH cToMaHo0eTOHOBH TIAHEIH
CBC CNI0ii kepaMznTO0eTOH B CpeaaTa, H3Ma3aHH OTBLTPE H OTBLH C BAPOILIChIHA
Masmika. B HanpaeseHoTo obcneaRade Ha Enepruitga EdextrBHOCT ¢ nydHeneH obodLIeHys
Koe(PHIHEHT Ha TOILIOIPEMHUHABAHE HA TO3M eaeMenT U= 1,54 W/m? °K.

Ot w3uncaeHus 0000LIeH koedULHCHT TPAGRA 2 ce HIBAMAT KOShUIMCHTUTE Ha TOTIONPEaRale OT/KBM
BBHIIHCH/BBETpELICH BB3yX Rse v Rsi Thil kaTO Te yacTRaT JIOMBIHMTEIHO B M3UHCISHHATA, Taka MOTyIeHHaT
roeIMIMEHT Ha TOILIONIPEMHHABAHE HA TO3H efeMenT U= 2,09 W/m? .°K,

Ne C1 BBHIUIIHA CTEHA - ®acanes nagen 20 ¢M. IBYCTPAHHO H3MA3aH € TOILIOM30JIAIMS
1. BBbHLIHA Masunka

Heraiin Ne C-1 acbeHa G = 2 [cm]
METHOCT p= 1800 [kg/m?®]
Koed.Ha TOIIONPOBOJHOCT A = 0,87 [W/m.K]

2. Ykpensalla apmuposka: PE-Mpexa
3. EkcnaHgupaH nosucrnped EPS
aebenuHa 0= 10.0 [cm]
HIFETHOCT p= 17 [kg/m?]
koeh,Ha Tornonposogsoer A = 0,033 [W/m.K]
4, 3anenealla Masuika. UIMMEHTO-NSCLYEH p-p.
nebemuHa 6= 0,9 [cm]
TUTBTHOCT p= 1800 [kg/m’]
koed.Ha TononpooaoeT A = 0,7 [W/m.K]
5. Crena: dacanen Cb nanen
nedenvna 6= 20 [om]
Koed.Ha TolIonpeMyHagane U = 2,09 [W/m? °K]
6. [wncosa wnaknoska
ndebenrHa 6= 1 {em]
IIBTHOCT p= 1200 [kg/m?]
Koedy.Ha ToIonpoBogHocT A = 0,5 [W/m.K]

KOCCI)HLLHEHT& Ha TEPMHYHO CBITPOTHUBJICHHE Ha CTCHaTa ¢:

Rci = 013 + 0020 + 0100 + 0009 + 1 + 0010 + 0,04 = 374 [m:K/W)
0,87 0,033 0,70 2,09 0,50

KOG(I)HL[I’IGHT& Ha TOIUIOIIPCMHHABAHE HA CTEHATA €:

Uct = 1/Ra = 0,27 [Wm?.K]

PedepenTtHaTa cTOMHOCT 3a To3H sup orpakyenne e UCle = 0,28  [W/m? °K]

No C3 BBHIIIHA CTEHA -®acajied nanen 20 cM. ABYCTPAHHO HBMaBaH c Tonnomonaunﬂ
CreHara e ¢ HOBOIIONOXeHa m3omanys o1 10 cM kaMenna anaf nom)}era oT BBH.

To3mn BuO cTeHa OTroBapsa Ha H3UCKBaHeTO Ha wit. 14 (15) . 3 HAPEJIBA Ne I3- 1971 oT 29 10 2009 r.3a CTpouTeJIHO-
TEXHHMECKH NpaBWIa H HOPMH 33 OCHIYPABaHE Ha Ge30ITACHOCT APy MoXap : B '
(15) (Hosa - 1B, 6p. 2 oT 2016 r.) 33 cTPOEIKH WIIH YACTH OT TAX (CBL.IACHG ‘LI, 12;":£|J1'.t '1)"0';'iéhac Ha

hynkunonagna noxapHa onacHoeT PO1, KONTO €a ¢ TPH M MOBEME HAN3EMHH €TAXa (¢ BHCOUHHA Ao28 m)u ¢

TOLTOH3IOAAINHSA HA BHHITHHTE CTEHH, H3NLJAHEHa OT NPOAYKTH ¢ KJIACOBE 10 pearuus Ha orbH D-F, ocBen
H3HCKBAHKATA 00 aJ. 13 ce N3NBLAHARA H €AH0 OT CJEIHUTE TEXHUUYSCKH PellleHud !

1. naz Bceku 0TROP (MPO3OPELL MK BPATa) CE HINBIHABA HBHLZ OT TOTHIDMIMIANMA ¢ KNAC TIC Peaklus Ha orbH Al nim

¢ MHHHMaTHA ITMpoYrHa 20 ¢m, AO0CTHIAINA CTPAHHYHO Hall-Manko 30 em w3BbH phEoBeTe Ha 0TBOPA;

2. 0K010 BCeKu OTBOP (TIPO30PEL] HAH BPaTa) G H3IThJIHARA PAMKA OT HBHIH OT TOIVIOM3OJALNS ¢ KIIAC N0 PEAKIHS HA
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OTbH Al win A2 ¥ MHHHMAaNHa [HPoYYHA 20 cm;
3. na BeekH 2 eTaKa, 0 NEPUMETLDA HA CTPOEKA ¢ HINLAHABA XOPH3I0OHTAJNA HRHIA OT TONIOHIGAAIN C

KJIAC MO peaKing Ha orbH Al nan A2 ¢ MUHAMAJIHA INHPouHHA 20 cm, pa3ne10keHa HA Pa3CTosdHHE

He nose4ve oT 50 cm oT ropHus pub Ha OTBOpHTE, chriacHo bur. 1b.

eyl

1 03 O 013

~ = mmmssmws=d (7] [T] (T] [T]

L MRICAAATE M GPR0AM ¢ RIBRIUMTAASE adllie
BLAFT 25 RS PRI RUSIUAREE MG Or Lt AT s A
)
satir B

&ur, 16 (Hopa - IB, Op. 2 01 201671.)

(16) (Hosa - IB. 6p. 2 o1 2016 1.) MernuTe no aa. 15 ce M3INLAHABAT OT MILTHO MOJ0KEHH OPOAYKTH €

MUHHMAJHA DabLTHoeT 100 ke/m3, a npukpenBalliiTe UM VCTPOIicTBA e NPEABHIKIAT OT NPOAYKTH ¢ Kjac

10 pedaKiuya Ha orbH Al nian A2,

O0mata nebelHHa Ha cTeHATA e: 33,9 [cm]
Brrinna Masunka, apMuposka PE-dommo, Tomonsonaums MUHEPAIHA BATA, 33/eNBAING MasHIKa, ¢acageH GeTOHOB mat
I'YICOBA MINAKIOBKA, '
1. BbHWHa masnnka

Jeraiin Ne C-3 JeOenviHa 6= 2 {em]
IUTETHOCT p= 1800 [kg/m?
koeth.Ha ToroionpoBogHOCT A = 0,87 [W/m.K]
2. Yxpensau(a apmiuposka: PE-mpexa
. 3. Tonnousonauma: KameHHa BaTta
== aebeanna 6= 10.0 [cm]
IUTBTHOCT p= 100 [kg/m?]
wmepaana fama koedr.Ha TonnenposoaroeT A = 0,036 [W/m.K]
e = 00 g7 3 4. 3anenealita MANIKS: UMMEHTO-TIACHYEH P-D.
i 5 IebesruHa 6= 0,9 [cm]
IUTBTHOCT p= 1800 [kg/m?]
] koed, Ha TOIUIONPOBOAHOCT A = 0,7 {W/m.K]
5. Crena: PacaneH naHen
EPS aedenuHa 6= 20 [em]
koeth.Ha TommonpeMunasane U = 2,00 [W/m? °K]
8. FuncoBa lunaknoska R
nebenuna 6= 1 [em]
ITBTHOCT /. P 1200 [kg/m?]
xoed.Ha Tomionposoaroct A £+ 0,41 [WimK]
KOe(pHUHAEHTA Ha TEPMHYHO CBIPOTHBJIEHHE Ha CTSHATA ©! Cor TR T
Rcs = 013 + 0,020 + 0,100 + 0,009 + 1 + 0010 + 0,04 = 3,49 [m”.K/W]

0,87 0,036 0,70 2,09 0,41
KOe(VILIMEHTA Ha TOTUIOTPEMHHEABAHE HA CTEHATA €; L
Ucs = 1/Rez = 0,29 [Wim? °K] ;

PedepenThata cToitHOCT 3a To3H BuA orpaxaeHne e UC3 e = 0,28  [W/m? °K]
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No C4

BHHIITHA CTEHA - Cb napanet Ha yCBOSHZ Tepaca ChIUECTRYBAII

Herain Ne C-4

1.

BBHLWHE Ma3wka

nebemiHa 6=
TIBTHOCT p=
Koed.na TOMIOTIPOBOIHOCT A =

2 [em]
1800 [kg/m?]
0,87 [W/m.K]

2. ¥rpensawa apvuposka: PE-mMpexa
| 3. Excnangupai nonuctuped EPS
_ nebenuna 6= 10,0 [cm]
e TIABTHOCT p= 17 [kg/m?]
_— koeth.Ha tornonpoBogaoct A = 0,035 [W/mK]
= 4. MNapanert cbilecteysaw Cb
4 nebennna 6= 5 [em]
. TIETHOCT p= 2400 [kg/m?]
) koed.Ha TOmIoNpOBOAHOCT A = 1,63 [W/m.K]
- 5. CTeHa: auaapwus ¢ razgfeToHoBu BnokyeTta - MToHr
QL nebenuaa 6= 10 [ecm]
INTBTHOCT p= 500 [kg/m?]
i koe(.Ha TOIIONPOBOIHOCT A = 0,16 [W/m.K]
8. B'bTQELUHa M3PaABHUTENHE Ma3unKa 1 LNaKnoBKa
JedenuHa 6= 1,1 [cm]
IIBTHOCT p= 1050 [kg/m’]
Koed.HA TOIUICHPOBOAHOCT A = 0,7 [Wm.K]
KOeHIHeHTa HA TEPMHTHO CHIPOTUBIEHYE HA CTEHATA €!
Rcs = 0,13 + 0,020 + 0,100 + 0,050 + 0,900 + 0011 + 004 = 3,72 [m2.K/W]
0,87 0,035 1,63 0,16 0,70
KoedHUHeHTa HA TOMTONPEMIHABAHE HA CTEHATA €:
Ucs = 1/Rca = 0,27 [Wim?.°K]
NeC6  BDBHIIMHA CTEHA - UTOHI 15 cM. IBycTpaHHQ H3Ma3aHH ¢ TONIIOM30IaHS

Mpwn yCBOGHWTE KbM OTOMAASM 0feM Tepacu.

Heraiin M C-6

1.

[oy)

BrHwHa Masunka

nebennna 6= 2 [em]
INTETHOCT p= 1800 [kg/m?]
xoed.Ha TONONpPOBOHOST A = 0,87 [W/m.K]
. Ykpeneawa apmupeeka; PE-mpexa
. EkcnaHnupan nonuctupeH EPS
JebetHa 6= 10,0 [cm]
ITBTHOCT p= 17 [kg/m’]

koed . Ha Tormonposoaoct A = 0,035 [W/mXK]

. 3anensawa Ma3uKka: LMMEeHTO-NACKYEH P-p.

nedenuHa 6= 0,9 [cm]
IITbTHOCT p= 1800 [kg/m?]
Koed.Ha TOMNOMPOBOIHOCT A = 0,7 [W/m.K]

. CreHa; 3unapua ¢ rasobeToHoBw GrnokdeTa - MTour
nebennHa 6= 15 [em]
TIBTHOCT p= 500 [kg/m?

iKoed.Ha TONNMOMTPOBOAHOCT A = 0,16 [W/m.K]

8. BbTpetlHa n3pasHUTENHA Ma3suika W LNaKNoeKka
neBenuna o= L1 [em]
TTETHOCT ;P 1050 [ke/m?]
K0e(. Ha TOmIONPoBOAHOCT A & 7% 0,7 [W/m.K]
KOe(HIMENTa HA TePMIYHO CHIPOTHRIEHYE Ha CTEHATA € RN
Rce = 013 + 0,020 + 0,100 + 0,009 + 0,150 + 0011 * 0,04'5 =0 4,02, [m:K/W]
0,87 0,035 0,70 0,16 0,70 o
KOe(hHUIMEHTA HA TOIIONPEMHUHABAHE HA CTEHATA €;
Uce = 1/Rce = 0,25 [Wm?.K]

PedepentHara cTORHOCT 3a To3M BHA orpaxaekue e UCG e =

0,28 [Wim? °K]
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NelIP Brnunmmg nposopiu
Husecturopa e noadepe KaKLB THII JOTPpaMa Ja Iorseal BapHaHTHTe, KOMTO OTrOBAPAT HA HOPMATHBHHT

H3HCKBAHHA Ca: eTaftoHH eToiHoeTH ————
1 PVC porpama ¢be CTBRIONAKET Ry = 0,71 [m*K/W]
2 AnyMHHHEBA C IIPCKBCHAT TEPMO MOCT W CTBEIONAKET Rs» = 0,59 [m2.K/Wj
3 JIbpBEHH CJIENIeHH CbC CTBRIONAKET (YIUTETHEHH) Rs» = 0,63 [m*.K/W]

CBUIECTBYBAIHA PVC MOTPAMA KOSITO CE 3AIIA3BA
3a N3uKC/IeHHATa IPHEMAM BapHaHT HiNtbIHeH ¢ PVC npoduin B 0CTHRIABAHE ¢ ABOEH CTHKJIONAKET
H3MBJIHEH ¢ ABe 00MKHOBEHH (PraT-cThiIa 4 MM.(BBLHIIHO) M BB3AYIIHA MEXIHHA 16 MM.

U = 1/Roe = 1,75 [W/m? °K] pedepenrrara crotmocre 1,40 [W/m2K]

HOBA PVC JIOTPAMA
38 H3UNCICHHAT IPHEMAM BAPHAHT H3IBIHEH C 5 kKaMepHA PVC npodHI i 0CTBKIBANE ¢ IBOSH CTBKIONAKET
M3MbJHEH C €1HC 0CGHKHOBEHO QuaT-CcTREAC 4 MM.(BBHIUHO); Bh3MYIUHA Mo auaa 16 MM # K-cTpino 4 M.

Une = 1/Rnp = 1,30 [W/m? °K] pedepenrnara croifnocte 1,40 [W/m?.K]

HOBA PVC IOTPAMA 3A CTBJIB.KJIETKA W OBLIA UACTH
32 M3YACTEHHAT TIPHEMAM BAPHAHT M3MHIIHEH ¢ 5 kKaMepHr PVC npouiy 1 OCTLEIABAHE C ABOEH CTLKAOMAKST
M3TBJTHEH © elHO 0OHKHOBEHO QIAT-CTREIO 4 MM, (BBHLIHG); BR3IYIIHE MEKAMHA [6 MM H CTBKNO 4 MM.

Unmr = 1/Rop = 1,30 [W/m? °K] pedepentara crotirocte 1,40 [Wim2.K]

HOBA PVC JOTPAMA 3A ITPO30OPLM CYTEPEH
3a H3YHCTIEHHAT NMPUEMaM BAPHAHT W3NbIHEH ¢ 5 kaMepHu PVC npodmin 1 OCTHKIABAHE C IBOCH CTHKIOMAKET |
H3ITBJIHEH ¢ €HO 00uKHOBEHO (HaT-cTHKIO 4 MM.(BLHILHO};, BB3/YINHE MEX/IHHA |6 MM H CTBKIO 4 MM, |

U = I/Rne = 2,00 [W/m? °K] pedepentuara croiinocre 2,00 [W/m2K]

NeBB  DBGhHITHE BpaTH I1PH BXOIOBE
BoHiHuTe Bpatu ca ot Al NpodHmM /u/MNH ITETEH TepMOTNate)l/ ¢ IPEKBCHAT TEPMOMOCT H OCTHKIISBAHE

OT IBOGH CTEBKINOIAKET U3IIBJHEH C £1HO0 O0MKHOBEHO (UIAT-CTEKIO 4 MM.(BBHIIHO); B3], MEXAHHA 16 MM 1 K-CTBRIO: ‘
Uss = 1/ReB = 1,70 [W/m? °K] pedpepentuara croiirocre 1,70 [W/m2K] i‘
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Mzuncnssane Ha koeduiMenTa HA Tomionpemuuasase U,
[W/m?20K] - 3a paznugsy BHI0BE TaBaHH,

Ne T1 TABAH TtepacoBujieH - I'PaHHYEI] ¢ BRHIIEH Bh3AvX (MO3ACUHH IIOYH)
YcBoeHa Tepaca

Tonmmon3onanpsTa ce [Moaara oT BETPeNIHATA CTPAHA Ha IITI0YATa.
1. [paHuTOrpec

HJeTaiin Ne T-1 nebenuHa 6= 1,0 [em]
IIBTHOCT p= 920 [kg/m*]
Koe.Ha TOWIONPOBOOHOCT A = 3,49 [W/m.K]
2. llenuno
neGenHa 6 = 2,0 [cm]
IITBTHOCT p= 1800 [kg/m®]
Koed).Ha TOWIONPOBOJHOCT A = 0,93 [W/m.K]
3. Xuapo-usonauma - SUTYMHa camosanensawa ce.
nebenuaa 6= 0,5 [cm]
ILTbTHOCT p= 1050 [kg/m?]
koed).Ha TOOTPOBOJHOCT A = 0,17 [W/m.K]
4. MapaBHuTenHa 3amaska
nebenuHa 6= 4 [om]
IIBTHOCT p= 1800 [kg/m*]
koed. Ha TONIOTPOROJHOCT A = 0,87 [W/m.K]
5. Tonnouszonauus: EPS
nJeGenHa = 6.0 [om]
IUTBTHOCT = 17 [kg/m?]
koed.Ha TowonposoaHocT A = 0,033 [W/m.K]
6. CromaHo-GeTOHOBA NnoYa 7,8. 3amaska W LINaKnoBka (BbTRELIHE)
IeDennHa 6= 14 [cm] nebenmHa 6= 1 [em]
ITETHOCT p= 2500 [kg/m?] [ITBTHOCT p= 1800 [kg/m?)
koed.Ha TOWIONPOBOJHOCT A = 1,63 [W/m.K] Koed).Ha TOMIONPOBOOHOCT A = 0,7 [W/m.K]
KOS(HIHEHTA HA TEPMUYHO CHIPOTHBISHHE HA TABAHA € R = 2,16  [m? °K/W]
Rt = 01 + 0010 + 0020 + 0005 + 0,060 + 0,040 + 0,140 + 0,010 + 0,04

3,49 0,930 0,17 0,03 0,870 1,63 0,70

KOB(I)HLIPIEHT& Ha TOJTOTPEMHWHARAHE Ha TandHa €
Un = 1/Rmm = 0,46 [Wm?.K]
Ne T26 TABAH - rpandveln ¢ BRHINEH BE3AVX - HOKPHB ¢ OHTYMHO IIOKPHTHE
Hag sxoaose

1 2 3 4 1. [opewo nonosex BUTymM Ha 2 cnos
- HeOemuHa Ha 214 ¢04 6= 0,85 [cm]
[LIBTHOCT p= 1050 fkg/m?]
koe(.Ha TOMWIONPOBOIHOCT A = 0,17 [W/m.K]
2. ApmupaHa saMaska
nedernHa 6= 5,0 [em]
INBTHOCT .= 1800 [kg/m?]
Kkoed.Ha TormonpoBofioeT A~ =+ 0,93 [W/mK]
\ \ 3. Tonnowsonaums: XPS T
/ \ nebennna ! A 6'= 10,0 [cm]
5 / \ 6 7 T THOCT S AR p= .20 [kg/m?]
J/ v koef.Ha TomonposomnocT A - = 0,03 [W/m.K]
Jleraita Ne T-2 4. MNapon3onaung - onuo (He y4acTea B u34YKucn.)
5. ViapasHuTENHa 3aMaska e
JeDenuna 6= 4 {cm] HspaBHHMTENHATA 3aMa3Ka NPH TUIOCKM MOKPHBH € Bh3-
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- mpmHOeT ——————p=—1800-[kg/m*} Mmoo fa e ¢ nebenmna Ao 10-em 3a HaknoEM

Koe(.Ha TOONPoBOAHOCT A = 0,87 [Wm.K]

6. CromaHo-GeToHOBA NNOYa 7 1 8. 3amasKa W WNaKNoBKa (BLTPeLHa)
nebemina 6= 14 [em] nebenrHa 6= 2 [em]
TTBTHOCT p= 2500 [kg/m?] TUTETHOCT p= 1800 [kg/m’]
koeth.Ha TOMMOOPOBOAHOCT A = 1,63 [Wm.K] Koed). Ha TOWIONPOROAHOCT A = 0,7 [W/mK]

KOCMHIIMEHTA HA TEPMIMHO CHIPOTHBISHHE HA TABAHA ©:
Rm = 01 + 0009 + 005 + 0100 + 0,140 + 0,020 + 004
0,17 0,930 0,03 1,63 0,70
xoedHIIeHTa Ha TOINIONPEMUHABAHE HA TapaHa e

U = 1I/Rr2 = 0,27 [Wm? K]

3,69 [W/m? .°K]

Ne T3 TABAH rpasnuern ¢ moa-HOKPHBHO IPOCTPEHCTBO ¢ BHCOYHHA HO-rofiaMa oT 30 cm.,

Hetaita Ne T-3

3abenexka:

MeToaukara o Kosro € onpe-
JieneH Koe(UIMEHTa HA TOILIONpe-
MHHBAHE € 32 TABAHH C BBh3AyIIHa
MeXIHHa no-roasama ot 3¢ cm,

[Tpu mo-manky gebeIrHN Ha
BB3AYIIHHAT CJIOH Ce Noe/3Ba
CTOMHOCTTA HA CHLIPOTHRIEHHETO
Ha BB3AYLIHMAT CJI0H oT Tadnuua
Ne 4 ot npunoxerue 3. Onucano e
B TouKa 10 (crenpamara).

HeifcTarTeannaT KoehUIMeHT Ha TomonpeMunasane Ur, ce onpeaens no ¢opMynara:
I

Ur = 1 + Al , [Wim2 °K]
Ul A2U2 + AwUw + 0,33.0V
1
Ur = 1 + 386 = 0,25 | [W/m? K]

0,296 626,69 + 22648 + 10,89

KbJCTO: Al = 386 ,[m?] - e moIUTA HA TABAHCKATA ILIOYA HAJ OTOINIASMUAT ETAXK.
Ul = 0,30 ,[W/m? .°K] - koehHLHeHTa HA TOLICNPEMUHABAHE Ha 7044 (OllpeleNeH Ho-10Jy).
A2 = 4440 ,[m?] - e mnonITa HA TOKPHBHATA KOHCTPY KIS
Uz = 1,41 ,[W/m? °K] - koeHIIAEHTA HA TIOKPUBHATA KOHCTPYKIMS (ONPEaeieH mo-gouy).
Aw = 85 ,[m?] - e nutourra Ha CTEHNTE OTPAXKIALLK MOAIIOKPUBHOTO HPOCTPAHCTRO,
Uw = ,27 ,[W/m? °K] - koeduieHTa Ha Orpa/iainuTe cTeHH (onpedeseH no-10iy).
n = 1 ,[1/h] kpaTHOCT Ha BB3myxooOMeHa (01 0,1 3a ymrbTHeH o 0,3 Ha HEYITHTHEH TABAH)
Vo= 330, 0 ,[m?] - obem Ha BB3MyXa B TOANOKPHBHOTO NPOCTPAHCTBO,
Koeduuuenrrre na Tomtonpeminasane U1, U2 n Uw ce onpemesst oo dopmysuTe; o .
ur = 1 = 1 , [Wf'm2 °K]
Rsil + X3 + Rsel 0,1 + 2,8062+ Rsel f A
A I I
Uz = 1 = 1 [W/m2 °K]
Rsiz + X & + Rse2 Rsi2 + 0,1958+ 0,04
A
Uw = 1 = 1 = 0, 268 [W/m2 FK]
Rsiw + X & +  Rsew 0,13 + 3,57+ 0,04
A
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— CyMAaTa OT TePMHUHATC ChRPOTHBNICHHA Ha KOHCTPYKTHBHMTE cROeBe 8/A B CLAPOTURACHUATS Ha TONNGNpeMUHaBae |
Rsel u Rsi2 ca onpeseneny wa cieapatpst nuet. CTeHara orpakaalna NogNOKPUBHOTO NPOCTPAHCTRO ¢ €HAKEA Ha
crenuTe Ha crpagaTa. [puet e koedummenTa na crena C1 (aeraitn C-1), 6e3 BpTpeIHATA Ma3HIIKa H IITTAKNOBKATE,

JleTailn Ha TaBaHCKaTa MNoYa - orpaxaenye 1 B cxemara, 1. TonnowsonaLuva. muHepanda sara

aebernHa 6= 10,0 [em]
[IBTHOCT p= 65 [kg/m?]
koed.ua TommonposeadocT A = 0,037 [W/m.K]

N

. Napouzonauuns - honno (He y4acTsa B U34YUCH.

, § \ | 3. CtomaHo-6eToHOBA Nno4Ya
aebenuHa 6= 15 [em]

e \Q - \ — \_\ SR § - ITIRTHOCT p= 2500 [kg/m®]
' o Ty N\ IR Koed.Ha TOMIONPOBOAHOCT A = 1,63 [W/m.K]
i) 4. 3awaska v WnaknoBka
Jnebennaa 6= 1 {em]
INTETHOCT p= 1800 [kg/m?]
koe(.Ha TOMIONPOBOAHOCT A = 0,87 [W/m.K]}
z8 = 0 + 01 + 015 + Q01 = 2,81 | [m* °K/W] i
{ A 0 0,037 1,63 0,87
!
JleTaiin Ha NOKPHEHA KOHCTPYKLMA - OrpaskaeHuHe 2, 1. [opewlo nonoxeH SuTtymM Ha 2 cnogd |
nebenuHa Ha 2Ta cios 6= 0,85 [cm]
MTBTHOCT p = 1050 [kg/m*] :
koed). Ha TOMONPOBOAHOCT A = 0,17 [W/m.K]
2. Apmnpana 3amaska
Jebenyna 6= 5,0 [em] 3
IIETHOCT p= 1800 [kg/m?] ‘
koe(h.HA TOTNIOTPOBOHOCT A = 0,93 [W/m.X] {
3. CromaHo-BeToHOBE 11044 :
nebennna 6= 15 [cm] !
[TBTHOCT p= 2500 [kg/m?}
Kocd).Ha TOMIONPOBOAHOCT A = 1,63 [W/m.K]
b = 0,0085 + 0,05 + 0 + 0,15 = 0,19588 , [m*.°K/W]
) 0,17 0,93 0,035 1,63
CerpoTUBIIGHUNTA HA TOIUIONpeMEHaBaHe Rsel u Rsi2 ce onpenenar no dopmynara:
: Rsel = Rsi2 = Jec = 08549 , [m?.°K/W]
A 2. Xexs 2. hexs
KbETO; dsc = VYA = 0,8549 [m] BucouHHA HA BE3AYITHAAT cJioH, OTpeAeneH KaTo OTHOIMEHHE Ha
obemMa Ha Bb3IyXa B MOANOKPUBHOTO KBM ITOLITA Ha JI0YATA [0 BHTPEIIHH pasMepH.
Aexp = A.€x ,[W/m.K] exBuBaneHTEH KOoShUIIMEHT HA TOTIROMPOBOIHOCT HA BB3/AYXA B IOANOKPHBHOTO.
A [W/mXK] koeduiMeHT Ha TOWIONPOBOAHOCT Ha BH3AyXa B IOANOKPUBRHOTO. 3ABHCH OT TeMiepatypara fu.
gx - Kopekimonen koeduuuenr. Toil ¢ dyukuus Ha npousseaeuneto Gr , Pr, karo d;mpMyJI 11 a 3a onpe,uenﬂ-
HETO MY 3aBHCH OT TOBA IPOH3BENSHHE U € _ f,/ (; .*:\_
sa:  Gr.Pr < 1000 — gx = 1 i/" ey
1000 < Gr.Pr < IE106  — g = 0105 (IGriPrnOx
1E+06 < Gr.Pr < 1E+10 — g = - Gr:Pr )A025 '

Kpurepusr #a nopobdue [pauata - Rr ce otunta 32 Tabauna 3a TeMnepaTypa Ha Bmxlyxa “Bu (TaKa KakTo U A)

~~~~~~~

Kpurepusr Ha nogobue 'pacxod ce onpenens no dbopMynara:

Gr = g . B . d% { Bsel - @si2 )
V2
KBIETO! g = 9,81 ,[m/s?] -~ 3eMHOTO yCKOpeHHE

g= 1 [1/K] - xoethunuenT Ha 00eMHO paslIMpeHHe Ha Bbh3IyXa B [IOANCKPHBHOTO,
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fu_ + 27315

v ,[m%s] - KHHeMAaTHYEH BUCKO3HTET Ha BB3[yXa fpH TeMmepatypa 6u. Oraura ce oT Tabmuna Taka, kato Rr i A,

Ou = 0i . U1.A1 + Pe. U2.A2 + Oe. UwAw + Oe . 0,33.n.V ,[°C]
Ul . Al + U2. A2 + Uw.Aw + 0,33 .n.V
KBJETO! 0i = 17,439 °C - Cpenua TeMIIEPATYPa B crpafaTa
e = 5,67 °C - Cpenna BbHIIHA TeMIEpaTypa 32 OTOINHTENMHHAT TIEpHO,

U3goa: 3a na ce onpenemst Rsel u Rsi2, TpaGBa /1a ce ONPENENAT Npeu ToBa Temnepatypure: Qu, 8sel u 0si2 , Ho
fu ce onpenens upes croifnocTuTe Ha Ul u U2, a e 3aBucar ot Rsel u Rsi2. 3a 1a ce usnese ot to3u 3aTBOPEH KPBT.
Croftnocture Ha U1 1 U2, ce m3qpcngsar Ha 2 crpmkil

TbpPBA CTBIKA; Ilpuemar ce croiiHocTi;
Rsel = 0,1 , [m? °K/W]
Rsi2 = 0,17 , [m2?.°K/W]
C ax ce onpenensar U1, U2, 8u, 8sel u 8si2. C TOTYHSHHTE Pe3YNTaTH ¢ MHHABE HA BTOPA CTHIIKA.
Ul = 1 = ] = 03326 , [W/m? .°K]
0,1 + 28062 + Rsei 0.1 + 28062 + 0,1
Uz = 1 = 1 = 2,4643 , [W/m? °K]
Rsi2 + 0,1958 + 0,04 0,17 + 0,1958 + 0,04
Bu= 17439 . 1284 + 3,67, 10942 + 5,67. 22,648 + 5,67 . 10,89 , 1°C]
1284 + 10942 + 22648 + 1089
Bu= _86295= 69 ,[°C]-tomae CpelHaTa TeMIepaTypa Ha B3/iyXa B MO/AMOKPHBHOTO TIPOCTPAHCTRO
1256,1 C Hes oT TabiMla oTIMTaMe: (3a TaGIHIaTa rIenait mmiiT [Tanun))
Pr = 10,7036 - xpurepun 3a nogoBue na IIpauptn
v = 14,79 .10%6 ,[m%s] - kuHeMaTHYeH BHCKO3HTET Ha BB3TYXa
A= 2,566 .10°2 IW/m K] koedunpment na TOTIONPOBOIAOCT Ha BE3JIyXa
TeMIicpaTypara Ha IOBLPXHOCTHTE TPAHHYUSIH C B3 yLIHIST CIOH B HONOKPHEHOTO OPOCTPAHCTBO CE OTPE/RNIA M0
Osel = Bu + Rsel . UL [ i - Bu )
Osel= 69 + 01 - 0333 (17439 - 69 )= 722 [°C]
8si2 = Bu - Rsi2 . Uz ( 6u - e )
Bsi2= 69 - 0,17 . 2464 ( 69 - 567 » 637 , [°C]
Kpurepuat na nono6ue Mpacxod ce OMp&aens 1o hopMyaTa:
Gr = g . B . 0% Bsel - Bsi2 )
VZ
KBIETO: g = 9,81 ,[m/s?] - semHOTO yeKopenne
B = 1 = 1 = 0,0036 [1/K] - koeduLmenT na 06eMuO pasmupeHue,
Ou + 27315 6,9 + 273,15 8
Gr =_981 . 00036 . 06249 { 722 - 637 )= 9EH07 = 0,856 .10
2E-10
IIpomssenenueTo a kpurepunre; Pr. Gr = 6E+07 onpenens, ge gopMyiaTa no koaTo ce M3YHCIABAE €K €
& = 04 ( Gr.Pr 0725 = 35242 (ako ¢ HeOGXOAMMO IPOMEHH thopmyara).
EXBURAIEHTHHS KOSDHIHEHT Ha TOMNONPOBOXHOCT €
heke = X.sx = 0,026 . 35,242 = 10,9043 |[W/m.K]
CrripoTHBReIHATA Ha TomtenpemMuHaBane Rsel u Rsi2 ce nomyuapar:
Rsel = Rsi2 = 8mc = 08549 = 04727 . [m .°K/W]
2 . exs 1,81
RTOpA CTLAKA; Onpenensse na aeifcTautemauTe croitroctn na Ul i U2, T,
Ul = I = 1 = 0,296 . [Wm K]
6,1 + 2,8062 + Rsel 0,1  + 2,8062 + 04727 . . '
U2 = 1 = 1 = 14105 {Wim? K]

Rsi2 + 0,1958 + 0,04 04727 + 0,1958 + 0,04 C P
[onyuennTe CTORHOCTH Ca 3AMECTEHH B ypaBHEHHETO B HATAIOTO Ha Toukara. Taka e'onpegenen .

HeHCTBHTCIHUAT KOe(hHLUHEHT Ha TomonpemuHasane Ur = 0,25 , [W/m® °K]. o
Pedepenthata croitkoct 3a To3u Bui orpamuenne e UT3e = 0,30 [Wm? K] 7.
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M3unciisiBate Ha KOehUUMEHTA HA TOTLIONPEMHHABAHE U,
[W/m?29K] - 3a enementy rpammmeiny ¢ semen MOYBeH cioft, |

11 ox na oTomusem ofem man me oTomigem ITOJI3EMEH ETAK.
detaiin Ne I1-1
HeticrutensnsT koeduient na Tomionpemunasane Uuk ce onpeaesns no dopmyaara:
1 = 1+ AgG
Uuk ur AG . Ubf + 2z P .Ubw + 1h.pP. Uw +033.n . Vv
1 = ] + 423,00
Uuk 0,54 423 . 0410 + 108,02 . 1,193 + 11892 . 0,4194 + 0,099 . 9687
Uuk = 0,357 [wW/m? °K]
KbIETO: = 423,0 [m?]-IInow Ha moga Ha MOA3EMEMAT eTa.

1,09 [m] - Bucouuna wa nogzeMnaTa vact na CTCHHTE

99,1  [m] - IlepumeTsp Ha mog3eMHEMST eTa%,
1,20 [m] - Bucounsa na nagzeMuaTa uacT Ha CTEHHTE

0,3 [1/h] - Kparnoer na OHPKYJIRLHA Ha Bb3JyXa B HE OTOMNAEMIT 06em (npuema ce 0,3).
968,67 [m’] - OBem Ha BL3ZyXa B He OTOMIASMUAT OfeM,
0,54 [W/m? K] - Koedunuent ua TOIIOpPCMITHABAHE Ha 10/ HA OTOININBAHOT) IOMEIIEHHC.

E<n ::r*cNg?
1

Cro¥ocTra € no-Hucka 0T pedepentrata <0,5 . Onpenenera e kato ca NONT3BaHH CieAHUTE KOHCTPYKTHBHH EIeMEHTH;

MEXIYETAXHA ITJIOYA
1. Tepakgr 3. CTomaHoBeToHoBa Mnova
nebenuna 6= 0,08 [em] nebemina 6= 15 [em]
MIBTHOCT p 1800 [kg/m®] TITBTHOCT p= 2500 [kg/m®]
KOe().Ha TOIIMONPOBOAHOCT A = 1,05 [W/m.K] KOe{.Ha TOIIONPOBOAHOCT A = 1,63 [W/m.K]
2. Jlenuno 1 napasHsBaia 3amaska 4 EPS
neberuia 6= 1,5 em] nMebennna e B= 5,0 fom]
OTETHOCT p= 1800 [kg/m?] TIETHOCT A ep= 17 [kefm?]
Koe).Ha TOIUIOMPOBONHOCT A = 0,93 [W/mK] Kkoed.na TonnonposogHoeT A = 0,033 [W/m.K]
5 BoHliha Masunka apumpana’c Mpexa:
Rsi = 0,17 [m?.°K/W] nebenuna I 6. ¢ 2-[em]
Rse = 0,04 [m? °K/W] ITHTHOCT N 1800 [kg/m?)
koeth.Ha TOIONPoBOAROCT A i= 70,93 [W/im.K]
TepakoT  samaszka  cr.0eron  Kam. Bata  Masmmia TR R
Rf = 0,17 + 0,0008 + 10,0161 + 0,092 + I,5152 + 0,0215 + 0,04= - 1,8556 [m? PK/W]
Uw = 0,4194 [W/m? K] - Koeuiment na TOIVIONPEMHHABAHE HA CTEHHTE HA CYTEpeHa HaLl 3eMATa

Onpegienen € kato ca nossan creannTe KOHCTPYKTHBHHM €EMEHTH:
CTEHA HA CYTEPEHA (Hajzemua)
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1. BvTpelyHa masvnka 3. Tonnowuacnauna: XPS

Zebentuna 6= ! [em] nebennua 6= 6.0 [cm)]
MTBTHOCT p= 1800 [kg/m?®] IIBTHOCT p= 20 [kg/m?]
. roehmartomiompoBogHocT A = 0,7 [W/mK]  koed.Ha rommonpomojmoct A = 003 [W/mK] |
2. Crexa (cTomanoGeToH) 4 BBbHUIHA MA3UnKa: apMupaHa ¢ Mpexa
feGemuHa 6= 30 [cm] nebenHa 6= 1,5 fem]
[UTBTHQCT p= 2500 [kg/m} INTETHOCT Q= 1800 [kg/m?]
koed.Ha TOWIONPOBOAHOCT A = 1,63 [W/mK] koe().Ha TOIWIOMPOROAHOCT A = 0.93 [Wim.K]

. 5 Q6nvuoBka - HAMA
Rsi

= (4,13 [m? °K/W]
Rse = 0,04 fm? °K/W]
Maswixa  cT.6eToH XPS 3aMa3ka
Rw = 0,13+ 00143+ 0,184 + 2+ 00161 + 0,04 = 12,3845 [m? "K/W]
Ubt = 0,410 {W/m? °K] - Koeduuuent na TonnonpeMuHagane npes noJa Ha MmoA3eMHHUsT rapax.

Onpenenen e KaTo Ca NON3BAHN KOHCTPYKTHEHUTE €eMEHTH Ha AeTaiA | (11071 Haj OToMIAeM obem), HO
{e3 3aBbpLUBAIINTE HOKPUTHS (TEPAKOT U JIEMHIIO),
Onpenendse NPOCTPAHCTEEHATA XAPAKTEPHCTHKA Ha moaa B’

B = Ac = 423,00 = 8,637
0.5 . P 0,5 . 99,10
{ KbJIETO Ac = 423,00 KB.M - 1JIOL HA 36MHATa OCHOBA
P = 99,10 M. - nepuMeTEp

lpesenenara aeGenyiHa onpegess ko GopMyia ce noa3ea 3a H3uHcIBane na Ubf:
d = w4+ A{ Rsi + Rf + Rse )
KbAETO w 0,42 m. - neGenna na Haa3eMHAaTa cTeHa (TOI3BAHA e NeGelHHaTa Ha CTeHA THII 1

A = 2 - xoed).na TONN.NPOBOFHOCT HA 3eMATA (IpHeMa ce 2)
Rsi = 0,17 - xoedh.na TOMLNPOBOSHOCT OT HOAA KEM BHTPCIICH BLIIYX
Rf = 0,0843 - koet.Ha TOWL.NPOBGANOCT Ha DoA
Rse = 0,04 - koed.Ha TOMLIPOBOAHOCT OT [IOAA KEM BBHITEH BB3IYX
Hsuucnasane Ha CHIPOTHBIEHHETO HA TOIUIONPEMHHABAHE HA IOI0BATA KOHCTPYKLIEST Rf
cT.0eTOH  3amMa3ka  JEMWIO  TEepakoT
Rr = 0100 + 0,020 + 0 + 0 = 0,0843 [m* "K/W]

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

R = Rsi + Rf + Rse = 0,17 + 0,0843 + 0,04 = 0,2943
CrofinocTTa Ha KoeduIeHTa Ha TOIIONpeMuHaBare U = 1/R = 3,397 [W/m? .°K]

d = 042 + 2 0,17 + 10,0843 + 0,04 )= 1,0087
@opmynata no xonto ce uzuncasapa Ubf, 3asucu 0T epaBusiraneTo Ha (dit+0,5.7Z) u B":
mpu:  ( di + 05.2 )= 1,5537 < 854= B cenomsea opmyrara:

Ut = 2% In( . B + 1), [Wm? K]
n.B+ & + 05.Z d + 05.2
Ubr = 4 In( 26,818 + I F 04095, [Wim? K]
26,818 + 1,01 + 0,545 1,01 + 0,545
npu: ( dt + 05.2Z ¥ 1,5537 = 8,54 = B' cenmonsma @OPWMXJT?TW
Ubt = A = 2,000 = 10,3666, [W/m? °K]
04578+ i+ 05.Z 39013 + 10 + 045”0 -
B xomkpetnmsr cnywait Ubf = 0,4095 , [W/m?® K] '-f :.‘/ it «F" AV
Ubw = 1,193 [W/m? °K] - KoeuLeHT Ha TOMMONpeMHHABAHE Tpe3 MoA3eMHHTE cTeﬁI/f Hé"‘cyﬁ"épeﬂef.
Onpegenet e kaTo ca MOA3BAHH KOHCTPYKTHBHUTE €NEMEHTH HA CTEHWTE HA HAM3EMHATA 4aCT, HO ca
TMpeMaxHATH ABATA CIIOS: TOIWIOHU30IALMA U KAMEHHA OONHLIOBKA, KoGaBeHa XHAPOUSONALH 6 = 05 Jem]
CLCTABCHA OT FOPeIIQ MOJNOXKEH GUTYM ChC A= 0,17 [W/m.K} v ca B3eTn B npeapug i{a-}cm_xa U [104Bara.
JeGenvrara na MOUBEHUAT CIIOH ¢ NPHETA ¢ OTYHTAHE HA HAMANABAHETO U IO BUCOYMHATA: /2= 0.5 [m]
dow = A( Rsi + Rf + Rse Y, [m]
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dbw = 2( 0,13+ 02439+ 0,04 )=
CTEHA HA CYTEPEHA (nomseMua)}
BBTP.M cr.BerT. BBHILM XHIpO

- Rbw = 00143 + 0184 -+ 00161 + 00294 = 02439 [m2 K/W}— |

0,83 , [m]

npw dow = 0,828 >
Bkl QOpMyJIaTa:

1,009 = dt

Uw = 2.4 .( I + 05 de ) In ( Z o+ )= 1217 [W/m? °K]
n.z de Z dw
npH dow = 0,83 < 1,0087 =
Ubw = 2.2 .( 1 +_05 dw ) Wm( _Z + )= 1,193 [Wim? °K]
n.z dw z dw
B komkpertaust cnywait Ubw = 1,193 , [W/m?2 °K]
KoehHumeHT Ha TOMIONPEMUHABANE KbM HeoToAeM momsemen etax UMt = 0,36 , [W/m? °K]
PedepenTnara ctofinoct 3a To3u pup orpaxaenne e Ullle = 0,50 [W/m2 K]
Iz [Tox rpaguyen ¢ BEHIIEH Bh3AYX (HAA IPOXOIH, OTKPATH IPOCTPAHCTRA H ePKEPH) :
' 1. Tepakot
Heraita Ne I1-2 Jebenvna 6= 0,5 [em]
ITETHOCT p= 920 [kg/m®]
Koe().Ha TOIONPOROTHOCT A = 2,1 [W/m.K]
2. 3anensalla Ma3unka
naebenuHa 6= 0.5 [cm]
B THOCT p= 1800 [kg/m?]
Koet.Ha TOMIONPOBOMHOCT A = 0,86 [Wm.K]
3. 3amMazka M3paBHUTENHA
nebenuHa 6= 1 [em] |
ITBTHOCT p= 1900 [kg/m?] |
koed.Ha TOIIONPOBOIHOCT A = 0,7 [Wm.K]
4. CTomaHobeToHOBa NNQ4a !
nebemnaa 6= 20 [em] '
ILUTBTHOCT p= 2500 [kg/m®] .
Koed).Ha TOIMOIPOROIHOCT A = 1,63 [W/m.K] i
5. 3anensalla Masunka f
mebenmHa 6= 0,5 fem]
INETHOCT p= 1800 [kg/m?]
koed), Ha TOMIONPOBOAKOCT A = 0.87 [W/m.K]

6. Tonnowzonaung EPS

7. BbHLHA Ma3WnKa: apmupada ¢ Mpexa

nebendHa 6= 10 [cm] nebenuHa 6= 0,5 [em]
WTETHOCT p= 17 [kg/m?] IIBETHOCT p= 1800 [kg/m?]
roed.na TomionpoBoanocT A = 0,033 [Wm.K] koed.Ha TOINONPOBOOHOCT A = 0,86 [W/m.K]

XoeMLIeHTA Ha TEPMHHHO CHIOPOTHENEHHE HA CTEHATA € Rm = 3,40 {m? .°K/W] i
Rm = 017 + 0005 + 0,005 + 0,010 + 0200 + 0,006 + 0,100 + 0,005 + 0,04
2,10 8,860 0,70 1,630 0,87 003 ._.086
koS (MHLIHEHTA Ha TOMNONPEMIHABAHE Ha CTEHATA € AL
U = 1/Rm = 029 [Wm? K] ST h
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W3XOHU AAHHW NO KOUTO CE U3YUCAABA EHEPTUAHATA EGEKTHBHOCT

Tabnuua 2 - oT npunoxerne 2

SR & SHitiE 2 R A ;5 i
OTonnuTtened ceson: Havyano 28 X WsuucrntenHa ewHuHa TemtepaTypa: -14.0 °C

Kpaii 6 IV feHrpagycn npu cpeaHa TeMnepaTypa Ha crpagarta 19°C: 2300
Meceu; | 1l 11 |V V' Wl Vil VI IX X Xl Xl
Bpoi AHw 3 28 3 30 31 30 31 31 30 3 30 31
cpesHa T°C| 0,6 2,4 6,9 12,4 16,4 21,0 23,8 23,9 19,4 13,6 7,9 2,8
CpejHa MeceYHa OTHOCUTENHA BNAKHOCT, Yo ~ 72 69 62 535 66,5

Cpe,ﬂ.eH WHTEH3WTET Ha NBNHOTO CNBHYEBO rpEEHe No BEPTUKANHW 0B BRXHOCTH, Wim?
Cesep 277 38,5 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5
Warek 58,5 71,8 84,5 97,9 1111 130,2 | 1266 | 1307 | 1111 78,2 56,4 47,0
3anag 58,5 71,8 84,5 97,9 1111 1302 | 1266 | 130,7 | 1111 78,2 56,4 47.0

HOor 1095 [ 1184 | 1114 97,3 91,8 1039 | 103,5 | 1296 | 1420 | 131,0 | 1006 88,5

xopuaontanio| 69,5 96,9 132,8 171,0 199,1 2327 | 2268 | 228,2 1773 1111 J70.9 55,3

Bpoii na oTomsmTenaTe ANn pasHecen no Mecenu: HIMHCISIBA CE ABTOMATHYHO

Jlenrpanyeu: 2200 bpoii oTonnuTenHy miu 165 BiH = 16 °C
Meceu; i Il I v v \ii Vil Vil 1X X Al Xi
AHW (TaBin.2) 31 28 31 5] 3 30 31
AHu {1aén.1) 31 28 31 9 5 30 31

T°Cira6n2)| 0,6 2,4 6.9 12,4 16,4 21,0 23,8 23,5 19,4 13,6 7.9 2,8
T°C {roper.y |~ 0,58 2,33 6,69 12,02 12,0 21,0 23,8 23,5 18,8 13,19 7,66 2,72
Cesep 27,7 38,6 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5
Cesepo-Mstok| 43,1 55,2 68,9 83,0 94,9 1082 | 1052 | 103.7 86,5 61,1 43,1 35,3
Warok 58,5 71,8 84,5 97.9 11,1 | 1302 ) 1266 | 1307 | 1111 78,2 56,4 47,0

K re-MaTak 84,0 85,1 98,0 87,6 101,56 | 1171 115,1 30,2 | 1266 99,6 78,5 67,8
or 1095 | 1184 | 1114 97,3 91,8 1038 | 1035 | 1296 | 1420 [ 1210 | 1005 88,5
}oro-3anag 84,0 95,1 98,0 97,6 1015 [ 117,01 | 1151 | 1302 | 1266 99,6 78,5 67,8
3anaa 58,5 71,8 84,5 97.9 111,14 | 1302 | 1266 | 1307 | 1111 78,2 56,4 47,0
Cemepo-3anan] 43,1 55,2 68,9 83,0 94,9 108,2 | 1052 [ 103,7 86,5 61,1 43,1 35,3
xopuaoTanio | 69,5 98,9 1328 | 171,0 | 1991 [ 2327 | 226,8 | 228,2 177,3 | 1111 70,9 55,3
DD-1 5704 | 464,86 | 375,1 39,6 0.0 0,0 0.0 0,0 0.0 16,2 333,0 | 5022
DD-2 5710 | 4668 | 381,6 62,8 0,0 0,0 0,0 0,0 0.0 291 340,2 | 504,8
DD-3 5331 | 4359 | 35683 58,6 0,0 0,0 0,0 0,0 0,0 27,1 3176 | 4714
pearma T°C | 1,80 3,43 7,51 1249 | 16,40 21,0 23,8 23,5 19,40 | 13,57 8.41 3,79
ropurpan DD | 484,7 | 3922 | 307,9 44,6 0,0 0,0 0.0 0,0 0,0 19,3 2708 | 4230

llpH BLBeXABHE B HAN-TOPHHTE KAGTKH NAHHK 38 AeHrpagycute 3 OiH= 17 °C T4 ce npen3uncnRa M 3a Hex.
AKO KOHKPETHUAT 0B8KT Ce M3UMChAEa Ha pasniHa cpefHa Temneparypa T8 Ce 0TpasAsa Ha gaHHuTe!
CpeAHa BLTPELIHA 3UMHa TEMNEPATYpa MO KOATO ce W3BBPLUBAT K3YUCTIEHUATE e 174 °C
Kopurapanata cToliHOCT Ha AeHrpagycuTe e 19425 DD
CpegHaTa TemMnepaTypa Ha BbHIUHUAT BL3AYX 38 OTOMIUTENHWAT Nepuos, e: 5,67 °C

KonwvecTteo Ha emuciinTe Ha G2 76,4 troanHa




