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.[(OK.JIN( 3A EHEPr.HitHO OJ>C.JIE.[(BAHE 

1. B'bBE,[];EHHE 

,z:i:ernHJIHOTO o6cnenBaHe Ha crpanarn HMa 3a uen na ycrnHOBH HHTerpHpaHaTa eHeprnwHa 

xapaKTepHcTHKa Ha crpanarn, na ce KJiacmpHUHpa, cornacHo KJiac Ha eHepronorpe6neHHe H na 

Ha6eJie)l(H MepKH 3a eHeprocnecnrnaHe, KOHTo na noBenaT no H3,L(aBaHeTo Ha cepTmpHKaT. 

HacToRmeTo o6cnenBaHe 3a eHeprnwHa ecpeKTHBHOCT H cepTHcpHUttpaHe Ha MHorocpaMHJIHa 

)l(HJIHIIJ;Ha crpana yn.12, EnoK 2, ceno AHeBo, o6rn;HHa ConoT ca mroTBeHH B'b3 ocHoBa Ha 

,L(eHCTBarn;aTa B CTpaHaTa HOpMaTHBHa ypen6a, C'b3,L(aBarn;a npaBHaTa H TeXHWiecKa OCHOBa 3a 

H3HCKBaHH.HTa Ha eHeprHHHa ecpeKTHBHOCT, a HMeHHO: 

• 3aKOH 3a ycTpOHCTBOTO Ha TepHTOpHua; 

• 3aKOH 3a eHeprHHHa ecpeKTHBHOCT, KOHTO ype)l(.L(a o6rn;ecTBeHHTe OTHOIIIeHHR, CB'bp3aHH c 

npoBe)l(,L(aHeTO Ha .L('bp)l(aBHaTa TIOJIHTHKa 3a TIOBHIIIaBaHe Ha eHeprHHHaTa TIOJIHTHKa npH 

Kpai1Ho norpe6neHHe Ha eHeprHH H npenocTaBRHeTO Ha eHeprnHHH ycnyrn; 

• 3aKOH Ha eHepreTHKaTa. 

C HapeL(6a .N2 7/2004 r ., mMeHeHHe B ,Zl;B, 6p. 27 OT 2015 r. Ha MPPE ce onpeneJI.HT 

MHHHMaJIHHTe H3HCKBaHH.H K'bM eHeprHHHHTe xapaKTepHCTHKH Ha crpa.L(HTe, TeXHHqecKHTe 

H3HCKBaHH.H 3a eHeprHHHa ecpeKTHBHOCT H TeXHWieCKHTe npaBHJia H HOpMH 3a npoeKTHpaHe Ha 

TOTIJIOH30Jiau1rn Ha crpa.L(H H pecpepeHTHHTe CTOHHOCTH Ha KoecpHUHeHTa Ha TOTIJIOnpeMHHaBaHe 

npe3 orpa)l(.L(arn;H KOHCTPYKUHH H eneMeHTH. 

Ha ocHoBaHtte Ha 3EE, Hapen6a .N2 P,n:-16-1057 OT 2009 r. H Hapen6a .N2 7/2004 r., 

H3MeHeHtte B ,Zl;B, 6p. 27 OT 2015 r. 3a ycnoBHRTa H pena 3a H3BopnrnaHe Ha o6cnenBaHe 3a 

eHeprnHHa ecpeKTHBHOCT H cepTHcpHUHpaHe Ha crpa.L(H H H3,L(aBaHe Ha cepTHcpHKaTH H KaTeropHH 

Ha crpa,L(HTe H 3a TIOKa3aTeJIHTe 3a pa3XO,L( Ha eHeprHR H eHeprHHHHTe xapaKTepHCTHKH Ha 

crpanHTe. 

TexHWieCKHTe npaBHJia H HOpMaTHBH 3a npoeKTHpaHe, mrpa)l(.L(aHe H eKcnnoaTaUHR Ha 

o6eKTHTe H coop'b)l(eHHRTa 3a npOH3BO,L(CTBO, npeHOC H pa3npeneneHHe Ha TOTIJIHHHaTa eHeprH.H H 

npHnpJ)l(aBalllHTe rn MernnHKH ca pernaMeHTHpaHH B Hapen6a .N2 5 OT 2005 r . K'bM 3EE. 

AHAJII13HACbCT05IHMETO 

CornacHo KJIHMaTWIHOTO pawoHHpaHe Ha Peny6JIHKa Eonraptt.H no Hapen6a .N27 I ,Zl;B 6pow 

85, 2009 r. 3a eHeprHHHa ecpeKTHBHOCT, TOTIJIOCoxpaHeHHe H HKOHOMH.H Ha eHeprH.H B crpanH, rp. 
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ConoT, np1rna)J,11e:>1rn: KbM KJIHManPrna 30Ha 7, KO.sITO ce xapaKTepH3Hpa coc cJie)J.HHTe 

KJIHMaTHqHH oco6eHOCTH: 

• ITpO.ll'bJDKHTeJIHOCT Ha OTOnJIHTeJIHHH ce30H e 190 .llHH; 

Haqano: 15 OKTOMBpH; Kpaw: 23 anpHJI 

• Ornnm!TeJIHH )J,eHrpa)J.ycH (DD) - 2890,40 npH cpe)J.Ha TeMnepaTypa B crpa)J.aTa 19,00 °C 

(Hape.ll6a NQ7 I L(B 6poit 85, 2009 r.) 

• J-faqHCJIHTeJIHa B'bHIIIHa TeMnepaTypa: - 16 °C 

• Ha)J.MopcKa BHcoqHHa Ha o6eKTa - 540 MeTpa 

Karn 6a30BH KJIHMaTHqHH ,L(aHHH ca H3nomBaHH mMepeHHTe cpe)J.HO MeceqHH 

TeMnepaTypH Ha B'bHIIIHH.sI B'b3.llyx 3a HaceJieHoTo M.sICTo 3a 2014 r ., no )J.aHHH Ha HaUHOHaJIHH.sI 

HHCTHTYT no MeTeoponorH.sI H XH.llpOJIOrH.sI K'bM I>AH, KaKTO H npe.llCTaBHTeJIHH cpe.L(HO MeceqHH 

TeMnepaTypH Ha B'bHIIIHR.sl B'b3)J.yx 3a KJIRMaTnqHa 30Ha 7. 

1.1. OnHcaHHe Ha crpa,!laTa 

Pa3rne>I<)J.aHa crpa)J.a e nocTpoeHa H B'bBe)J,eHa B eKcnnoaTaUH.sI npe3 2001 r. 

Crpa)J.aTa e MHoroqJaMHJIHa )l(HJIHmHa crpa,L(a OT 3 CeKl.{HH Ha 5/6 eTa)l(a ( 4/5 )l(HJIHIUHH H 1 

CYTepeHeH) H HMa crno6.s1eMa e)J,ponaHeJIHa KOHCTpyKl.{H.sI. IToKpHB'bT e 4 Tttna - nJIOC'bK c 

B'b3.llYIIIHa Me>I<)J,HHa H nJIOC'bK 6e3 B'b3.llYIIIHa Me>I<)J,HHa. BoHHIIIHHTe CTeHH ca naHeJI OT 6eTOH c 40 

MM TOnJIOH30Jial.{H.sl B cpe)J.HH.sI CJIOH, B'bHIIIHa!BoTpeIIIHa Ma3HJIKa. Ha qacT OT CTeHHTe e 

norro)l(eHa monauH.sI OT EITC. ,ZJ:orpaMaTa Ha crpa.llaTa e .llopBeHa, MeTaJIHa H MaJIKa qacT PVC. 

ITo)J.'bT e HeornnJI.sieM CYTepeH H B'bHIIIeH B'b3.llyx (epKepH). 0TonJieHHeTo Ha crpa.llaTa ce 

OC'bIUeCTB.sIBa OT HH)J,HBH.llYaJIHH OTOnJIHTeJIHH ype.llH ( erreKTpHqecKH - cnJIHT CHCTeMH, err,neqKH H 

neqKH Ha TBop.llO ropHBo). OcBeTHTeJIHHTe Tena B crpa)J.aTa He ca no)J.MeH.sIHH. 

Ta6JIHQa 1 - o6mH ,!laHHH Ja o6eKTa 

,LJ,AHH~ 3A 06EKTA 

Crpa,n.a (Ha111MeH0BaH111e) MHoro<!>aM11111Ha >1<11111111w,Ha crpa,n.a 

A,n.pec y11 .12, 6110K 2, ce110 AHeso, 06w,111Ha ConoT 

Ti.m crpa,n.a >1<1!1111!1 W,Ha 

Co6crseHOCT 4acTHa 

ro,D.1!1Ha Ha noCTpORBaHe 2001 

6po~ 06111TaTe11111 BK11.nepc0Ha11 120 

rpa¢111K 061!1TaTe/11!1 4aCa Ha ,D.eH rpa¢1!1K OTOn/leHl!le 4aCa Ha ,D.eH 

Pa6oTHl!1 ,D.Hl!1 [4aca/,n.eH] 16 Pa60TH111 ,D.Hl!1 [4aca/,n.eH] 16 

Cb60Ta [4aca/,n.eH) 16 Cb6oTa [4aca/,n.eH] 16 

He,n.e11R [4aca/,n.eH) 16 He,n.em1 [4aca/,n.eH] 16 
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<l>urypa 1 - cxeMa Ha czpaoama 

w l '*/ ; f_ 

s? s; 

reoMeTpH~IHH xapaKTepHCTHKH Ha crpa,aaTa 

3aCTpoeHa pa31"bpHara OTO nil.Re Ma OTOn/l.AeM o6eM oronm:ieM o6eM 
n11ow, 3acrpoeHa n11ow, n11ow, 6pyro Hero 

m2 m2 m2 m3 m3 

619 4097 2709 7585 6068 

H3m eou Ha czpaoama 

CHHMKa 1 CnnMKa2 
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CHUMKa 3 CHHMKa 4 

1.1.J. Cmpoume.nHu u moww</JU3Ul/HU xapaKmepucmuKu Ha cmeHume no <jJacaou u 

munoee 

CHUMKa 5 CHUMKa 6 

BnHIIIHHTe CTeHH Ha crpa,Il;aTa ca H3rpa,Il;eHH OT 3 THTia CTeHH - CTOMaHo6eTOHOBH naHeJIH 

c TIOJIO)l(eH H30Jial(HOHeH CJIOM B cpe,Il;aTa C'bOTBeTHO c ,Il;e6emrna Ha natteJia 22 H 26 CM, KaKTO H 

naHeJI c .IJ:e6eJIHHa 22 CM c noJIO)KeHeHa TOTIJIOH30Jial(IDI OT ETIC c .IJ:e6eJIHHa 50 MM. TexHHqecKoTo 

CbCTO}IHHe Ha Te3H orpa)K.IJ:aw;11 eneMeHTH He e MHOro .IJ:06po. Tonnomonal(HOHHHTe CBOHCTBa 

Cbll.J;O. 
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Ta6JIHQa 3 - nJIOIQH Ha B'bHIIIHHTe CTeHH no THnose H opueHTaQHSI 

xapaKTepMCTMKM Ha nll'bTHM orpa>K,Qal14M eneMeHTM s: 
ct 

<l>ACMA TIIII 
C'CI 
CJ 
ca 

A,m2 .g. 
]'{Q 1 2 3 4 5 0 

c 

U, W/m
2K - npe~u ECM 0,839 0,375 0,822 0 

3' 
U, W/m

2K - cne~ ECM 0,282 0,282 
\0 

0,822 0 

CEBEP 485,87 8,85 494,72 

CEBEPOII3TOK 

II3TOK 290,17 5,88 183,70 479,75 

IOrOII3TOK 

IOr 484,00 484,00 

IOr03AIIM 

3AIIM 315,91 183,70 499,61 
CEBEP03AIIM 

o6mo no Tunose 1575,96 14,73 367,40 1958,08 

Ja6ene,.rn:a : rrpH MO.D:enHpaHeTo Ha orp(l)K.lJ:aI.IJ;HTe eneMeHTH Koecpm.lHeHTHTe Ha 

TOJIJIOIIpeMHHaBaHe Ha CTeHHTe ca KOpHrHpaHH c + 10% 3a TepMOMOCTOBeTe 

T01mol/JU3U1JHU xapa1<.mepucmu1<.u Ha 6oHlUHume cmeHu no munoBe: IlpwzoJ1CeHW1 5.x npei)u 

ECM u IlpwzoJ1CeHW1 6.x CJtei) ECM 

1.1.2. Cmpoume.nHu u mon;zo<jJU3U'lHU xapa1<.mepucmu1<.u Ha noi>a no muno6e 

CHHMKa 7 CHHMKa 8 

Iloi) mun 1 e Ha.D: HeoTOrrn.sieM cyrepeH, a IJoi) mun 2 e B KOHTaKT c BnHllieH Bn3.D:yx (epKepH) rrpH 

rrp1·rn6rn;eHHTe TepacH KnM oTorrn.sieMH.sI o6eM. TorrnoHJonau,H.si He e rronaratta 
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Ta6Jiuua 4 

TIO.II: 

THO A p z ReJieMeHT UeKB. 

- m2 m m m2K/W W/m2K 

1 K'bM HeOTOTIJUleM cyrepeH 622,70 165,20 0,80 0,994 

2 epKep 69,70 - - 2,909 

06061IleHo Ja noi:.a A 692,40 06061IleHo Ja noi:.a U 1,187 

Towwl/Ju3U'IHU xapa1<mepucmu1<u Ha 6'bHumume cmeHu no muno6e: Ilpw10J1Cemm 5.x npeou 

ECM u IlpUJ10J1CeHUR 6.x Clleo ECM 

1.1.3. CmpoumenHu u mon!lo</Ju3UllHU xapa1<mepucmu1<u Ha np03opu,ume no ¢acaou 

CnnMKa 9 CnnMKalO 

J{ozpaMa mun 1 e 011p6eHa cneneHa c OCThKJUIBatte OT e,DJIHif'IHO fomo CThKJIO. J{ozpaMa mun 2 e 

PVC I aJlJMUHUe6a c .IJ.BOeH cnKJionaKeT, TIO.IJ.MeIDrna noernnHo/qacrn:qtto OT 2005 ro)J,1rna .IJ.O 

MOMeHTa, J{ozpaMa mun 3 e om MemaJZHU npo</JUJLu c emrnwrno cnKJio, HJnomBaHa rrpe.IJ.HMHO 

Ja OCThKJIRBaHe Ha TepacH. TorrnoTeXHHt.IecKHTe xapaKTepHCTHKH Ha Herro)J,MeHaTa )J.orpaMa He ca 

MHOro .IJ.06pH npH IIOKaJaTeJIH TOIIJIOIIpeMHHaBaHe H HHqmnTpau;IDI 
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Ta6Jiuua 5 - pa3110J1ojKeuue ua THllOBeTe 11po3opuu 110 ctiaca.z:i:u 

xapaKTep111cr111K111 Ha HenllbTHM orpa>K,Qa~111 e11eMeHTM :s:: 
<l>ACA,[(A THII C[ 

ca 
A,m2 

CJ 
ca 

.N2 1 2 3 4 5 
-& 
0 

G, % - 11pe.z:i:u ECM 0,54 0,57 0,54 c: 
0 

U, W /m2K - 11pe.z:i:u ECM 2,65 1,90 5,88 :J 
\0 

U, W/m2K - cJieJJ: ECM 
0 

1,40 1,90 1,90 

CEBEP 94,20 83,1 22,64 199,99 

CEBEPOH3TOK 
H3TOK 19,16 11,0 30,17 

IOrOH3TOK 
IOr 147,99 62,3 210,30 

IOr03AIIA,[( 
3AIIA,[( 8,96 13,1 22,02 

CEBEP03AIIA,[( 

o6mo 110 THllOBe 270,30 169,53 22,64 462,47 

A - rrnom; Ha rrp03opeua, m2 

U - KoeqrHUHeHT Ha rnrrnorrpeMHHaBaHe rrpe3 rrp03opeua, W/m2K 

g - KoecpHuHeHT Ha C)'MapHa rrponycKJIHBOCT Ha CJI"bH'IeBaTa eHepnui: npe3 np03opeua 

1.1.4. CmpoumeJlHU u monJiofjJU3UlfHU xapa1<mepucmwm Ha no1<puea no munoee 

CunMKa 11 CHHMKa12 

,ll;ecpHHHpamr ca 4 THna TIOKpHB : Ilo1<pU6 mun 1,2,3 e TIJIOC"bK c B"b3)J,ynrna Me)J()J,HHa, 

Ilo1<pue mun 4 e nnoc"hK 6e3 B"b3)J,ynrna Me)J()J,HHa (npH ycBoeHHTe TepacH). 
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Ta6JIHQa 6 

IIOKPllB 

THU A H Ue1rn. 

- m2 m W/m2K 
1 I1JIOC'hK C B'h3)J,. Me)l(,ll,Htta 1 214,20 1,600 0,720 

2 ITJioc'hK C B'h3)J,. Me)l(,ll,HHa 2 210,40 1,600 0,708 

3 I1JIOC'hK C B'h3)J,. Me)l(,ll,Htta 3 214,20 1,600 0,720 

4 TinocbK EE3 B'h3)J,. Me)l(,ll,HHa I 53,50 - 3,174 

o6o6meuo Ja nm.:puea A 692,30 06o6meuo 0,906 

To1lllOdJU3UIJllU xapaKmepucmuKu Ha B'bHutHume cmeHu no munoBe: IIpww:m:eHUR 5.x npeou 

ECM u IIpww:m:eHuR 6.x Clleo ECM 

1.2. TOIIJIOCHAl>,IVIBAHE, CTY,Ll;OCHAI>,LVIBAHE, BEHTllJIAIJ;IDI II 

KJill'1A Tll3AIJ;IDI HA crP A,l1;A TA 

1.2.1. H1mo11HUK Ha molllluHa 

0TOIIJieHHeTO Ha o6oco6eHHTe caMOCTOHTeJIHH o6eKTH B crpa)J,aTa, ce OC'bllleCTBHBa OT 

HH)J,HBH)J,YaJIHH: OTOIIJIHTeJIHH ype)J,H (KJIHMaTHUH, eJieKTpWieCKH H rreqKH Ha )J,bpBa). 

CHHMKa 13 CuuMKa 14 

1.2.2. OmollllumenHa UHCmaJlal{UR 

Crpa)J,aTa HHMa ueHTpaJIHa OTOIIJIHTeJIHaTa HHCTaJiaQHH. 1IacT OT arrapTaMeHTHTe ca c rreqKH 

HJIH JIOKaJIHH OTOIIJIHTeJIHH HHCTaJiaUHH Ha )J,bpBa c OTOilJIHTeJIHHTe TeJia - aJIYMHHHeBH, qyrytteHH 

rJIH)J,epHH H CTOMaHeHH naHeJIHH: pa)J,HaTOpH, OKOMIIJieKTOBaHH c Heo6XO)J,HMaTa CIIHpaTeJIHa 
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apMaTypa, c TepMOCTanPrnM BeHTMJIM. 3a qacT OT anapTaMeHTMTe OTOTIJieHMeTO ce OCbllleCTBj{Ba OT 

eJieKTpMtieCKM OTOTIJIMTeJIHM ype,n;M - TepMOTIOMneHM CTIJIMT CMCTeMM M eJI .OTOTIJIMTeJIHM netIKM, 

KOHBeKTOpM M pa,n;MaTOpM. 

1.2.3. Eumoeo zopeut.o eoi>ocHa6011eaHe 

B crpa,n;arn He npe,n;BM,n;eHo ocMrypj{BaHeTo Ha ErB ,n;a ce OCollleCTBj{Ba OT QeHTpaJIHa MHCTaJial.lllj{. 

KoM MoMeHTa Ha o6cJie,n;BaHe noTPe6MTeJIMTe M3nomBaT JIOKaJIHM eJieKTpHl.lecKM 6otl:nepH c 

pa3JIM'-leH o6eM M MOillHOCT ' MOHTMpaHM B caHMTapHMTe Bb3JIM. 0cHOBHM.5IT eHeproHOCMTeJI 3a 

npOM3BO,D;CTBO Ha TOTIJia BO,D;a e eJieKTpMl.leCKaTa eHeprM.51 

CunMKa 15 CunMKa 16 

1.2.4. CmyiJ03axpaHeaHe u K.TlUMamU3aU,UJl 

B crpan,aTa mMa mrpa,n;eHa QeHTPaJIM3MpaHa KJIMMaTMl.IHa cMcTeMa. 

1.2.5. BeHmunau,u11 

B crpa,n;aTa IDIMa HHCTaJIMpaHH M pa6oTelllM BeHTMJiaQMOHHM MHCTaJiallHH. OcMrypj{BaHeTo Ha 

OTBe)l(,llaHeTO Ha OTpa6oTeH Bb3,D;yx OT CaHMTapHMTe Bb3JIM e H3IlbJIHeHO nocpe,n;CTBOM BepTMKaJIHa 

rnaxTa 3a ecTeCTBeHa BeHTMJiaQnj{ c H3Jia3 Ha noKpMBa Ha crpa,n;aTa. B qacT OT caHMTapHMTe Bb3JIM 

ca MOHTMpaHH npoTMBOBJiaJKHM BeHTMJiaTOpM. 

1.2. 6. ,l{pyzu KOHcyMamopu 

,ZWyrn KOHCYMaTOpM B crpa,n;arn H.51Ma. 

1.3. EJIEKTPWIECKA IIHCTAJIAIJ;IUI 
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1.3.1. E.neKmpo3axpaH6aHe u MepeHe Ha U3pa3xoiJeHama eHepzUR 

EneKTpo3axpattBaHeTo B crpa.L(aTa ce ocow.ecTBHBa OT Mpe)KaTa HMCKO Hanpe)KeHMe Ha c. AHeBo. B 

6JIM30CT .L(O o6eKTa e M3rpa.L(eH rpa~onocT. KaTo ~HJIO C'bCTOHHMeTo Ha eneKrpo cMJIOBaTa 

MHCTaJia~MH e 3a,L(OBOJIMTeJIHO. 

OcHOBHM KOHC)'MaTopw B crpa.L(aTa ca pa3nwrno KyxHeHcKo, 6ttTOBO o6opy.L(BaHe M 

OCBeTJieHMe. 

Ta6JinUa 7 - HHCTaJiupaHu eJieKTpoypeJJ;u, BJIUHem:u Ha TOilJIHHHHH 6aJiaHC B crpaJJ;aTa 

En.vve.llH, BJinsremu Ha oanaHca 

qacose Kopur. 
Tun KOHCVMaTOP Pe.ll OPOH Ke.ll JIHeBHO MomHoCT 

- - w op. - q/24 kWh 

1 Tenea1nop 350 50 0,1 10 122,50 

2 Xrra,llHJIHHK 450 35 0,5 4 220,50 

3 TiepaJIIDI 1240 30 0,5 1 130,20 

4 foTBaocKa neqKa 2500 35 0,2 4 490,00 

5 lVIHKPOBbJIHOBa¢ypHa 1300 15 0,15 3 61,43 

6 Ka¢eMannrna 2000 15 0,1 3 63,00 

7 )lovrn 2440 1 0,1 2 3,42 

Ol>IllO: 1091,04 

OTonnsreMa nnom: 2 709,00 M.KB. 

paooTeH qacose ceJIMnqtto 112,00 qaca 

KopurupaHa MomHocr: 1 091,04 kWh 

cneumJrnqtta MomttocT 3,60 W/m2 

Ta6JIHUa 8 - HHCTaJinpauu eJie1npoypeJJ;u, HCBJIHSiem:u Ha TODJIHHHHH 6aJiaHC 

En.ype.lln, HEBJimiemu Ha oanaHca 

'laCOBe Kopur. 
Tun KoucyMaTop PeJI ooou KeJI JIHeBHO MomHoCT 

- - w op. - q/24 kWh 

1 B'bHIIIHO OCBeTJieHHe 1200 1 1 6 50,4 

2 .llpyrn 2 800,00 1 1 3 42 

Ol>IllO: 92,40 

OTonnsreMa nnom: 2 709,00 M.KB. 

oaooTeu qacose ce.llMnquo 112,00 qaca 

Kopurupaua l\rnmHocr: 92,40 kWh 

cneumJmqHa MOIDHOCT 0,30 W/m2 

1.3.2. OceemumeJlHa uHcmllJlal(UR 

OcseTJieHMeTo B crpa.L(aTa e M3n'bJIHeHo npe.L(MMHO c JUDK ocseTMTeJIHM Tena 
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CnHMKa 17 CHUMKa 18 

Ta6JiuQa 9 - uucTanupauu ocseTuTenu B crpa.r.aTa 

OcBeT Jieuue 

Tun KOHCYMaTOP Pea opou Kea qacoee )lHeeao Kopur. Momuocr 

- - w op. - q/24 kWh 

1 JIOT 2x36 80 30 0,5 5 30 

2 JilDK lx75 75 282 0,45 5 237,9375 

3 ECJI lxl8 18 65 0,45 5 13,1625 

OJill(O: 281,10 

0TODJIHeMa DJiom: 2 709,00 M.KB. 

pa6oTeu qacoBe ceaMH'IHO 42,00 qaca 

Kopurupaua MomuocT: 281,10 kWh 

cneuudJuqua Momuocr 2,47 W/m2 

2. KOHTPOJIHll 113MEPBAHIUI 

ToH: KaTo o6cJie,[{BaHeTO Ha crpa,LlaTa ce H3Bbpurna H3B'bH OTOTIJIHTeJIHHH nepMO.Ll 

KOHTpOJIHH H3MepBaHHH Ha TeMnepaTypaTa He ca H3BbpIIIBaHH 

3. EHEPrOIIOTPEI>JIEHllE 

OcHOBHHTe H3nomBaHH eHeproHOCHTeJIH B pa3rne)K)laHaTa crpa.D:a ca eJieKTpMIJ:ecKa 

eHeprHSI H TOIIJIHHHa eHeprHSI OT TBbp,LlO ropHBO - ,LlbpBa 3a orpeB. ~e 60,Lle HanpaBeH aHaJIH3 Ha 

eHepronoTpe6JieHMeTO Ha 6a3aTa Ha no,Lla.IJ.eHa OT ynpaBaTa MHcpopMaQHH 3a M3pa3xo.neHaTa eJI. 

eHeprHSI H TOIUIHHHa eHeprHSI 3a 2014 ro.D:HHa. 
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Ta6Jrnua 10- KOHcyMauuH Ha eHepruH Ja 2014 ro}lHHa 

2014 rDAHHa 

CpeJlHOMeceqHa TeMneparypa pa3XO}lH Ha pa3XOJlH Ha eHeprHH Ja 

Meceu Ha B'bHIIIHHH B'bJJlVX eJI.eHeoruH OTOnJieHue 

19 6p. oc )J;eHrp. kWh ,[('hOBa kWh 

I 31 -0,3 598,3 14210 0,00 0 

II 28 1,7 484,4 13790 0,00 0 

III 31 5,5 418,5 11856 0,00 0 

IV 23 10,8 188,6 11465 0,00 0 

v 0 18,9 0 10725 0,00 0 

VI 0 20,7 0 9665 0,00 0 

VII 0 22,7 0 8320 0,00 0 

VIII 0 25,1 0 7815 0,00 0 

IX 0 17,8 0 8076 0,00 0 

x 16 9,8 147,2 8468 0,00 0 

XI 30 7,4 348 10475 0,00 0 

XII 31 2,6 508,4 12259 140,00 138600 

06mo 190 2693,4 127124 140 138600 
Ta6JIHlla 11 - pa3npeJJ:eJieHue KOHcyMupauaTa eJieKTpuqecKa euepruH no uanpaeJieHHH Ja 

2014 ronuua 

2014 rOAMHa 

::t" pa3npe1leJieuue paJXOllH ua eJI.eHepruH no uanpaeJieHue (1) 
u 
(1) 

~ 
llOOTOnJieuue KJIHMaTU3allHH I>rB ypellH 

kWh kWh kWh kWh 

I 6124,00 0,00 2236,00 5850 

II 5704,00 0,00 2236,00 5850 

III 3770,00 0,00 2236,00 5850 

IV 3379,00 0,00 2236,00 5850 

v 0,00 0,00 2236,00 8489 

VI 0,00 0,00 2236,00 7429 

VII 0,00 0,00 2236,00 6084 

VIII 0,00 0,00 2236,00 5579 

IX 0,00 0,00 2236,00 5840 

x 382,00 0,00 2236,00 5850 

XI 2389,00 0,00 2236,00 5850 

XII 4173,00 0,00 2236,00 5850 

06mo 25921,00 0,00 26832,00 74371,00 
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Ta6nuua 12 - pa3npe;::i;eneHne KOHcyMnpaHaTa TonJIHHHaTa eHeprm1 no HanpaBJieHHH 3a 

2014 ro;::i;nHa 

2014 rOAIAHa 

=i- pa3npe;::i;eJieHne pa3xo;::i;u Ha TonJIHHHa eHeprnH no HanpaeJieHne il) 
(.) 
il) 

~ 
oTonJieHne BeHTUJiaQUH lirB 

kWh kWh kWh 

I 0 0 0 

II 0 0 0 

III 0 0 0 

IV 0 0 0 

v 0 0 0 

VI 0 0 0 

VII 0 0 0 

VIII 0 0 0 

IX 0 0 0 

x 0 0 0 

XI 0 0 0 

XII 138600 0 0 

06mo 138600 0 0 

4. MO,ll;EJIHO H3CJIE,ll;BAHE HA crPA,r:t;ATA 

4.1. IlpuHn:unu Ha Mo;::i;enupaHe Ha crpa;::i;aTa 

Mo.D,eJIHOTO M3CJie.D,BaHe Ha eHepronoTpe611eHMeTO B crpa.D,aTa e M3BoprneHO Ha OCHOBaTa Ha 

Mern.n.a OT E,l{C EN 832. MeTO.D,'hT e peaJIM3MpaH nporpaMHO Karn coqJTyepeH npO.D.YKT EAB 

Software v. 1.0 HC. l{e11Ta e no11)'11aBaHe Ha .n.eifcTBMTeJIHO Heo6xo.D,MMaTa eHepnu1 3a 

no.D..D,op:a<aHe Ha MMKpOKJIMMaTa s crpa.n.aTa, c11e.n. M3TI'bJIHeHM eHeprocnecnrnamM MepKM, 

cpasHeHMe c eTaJIOHHm1 pa3xo.n. Ha eHeprm1 3a crpa.n.aTa H H3.D,aBaHe Ha cepTmpHKaT 3a eHeprMHHa 

e<l>eKTMBHOCT. 3a onpe.n.emrneTo Ha eHeprMHHMTe MM xapaKTepMCTMKM, crpa.D,MTe ce pa3rne)K)J,aT 

KaTO HHTerpttpaHM CHCTeMH, KaKTO e IlOKa3aHO Ha <l>ttrypaTa no - .n.011y, B KOHTO pa3XO)l,'bT Ha 

eHeprm1 e pe3y11TaT Ha C'bBMeCTHOTO BJIIDIHMe Ha OCHOBHMTe KOMTIOHeHTH: 

• 
• 
• 
• 
• 

crpa.D,HMTe orpa)K)J,amM KOHCTPJ'KnMH M e11eMeHTH; 

CHCTeMMTe 3a IlO.D..D,op:)l<aHe Ha napaMeTpHTe Ha MMKpOKJIMMaTa; 

BoTpellIHMTe M3TO'IHMUM Ha TOTIJIHHa; 

o6HTaTeJIMTe; 

KJIMMaTM'IHMTe ycJIOBIDI . 
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Co3~aBaHeTO Ha MO~eJI Ha TaKaBa HHTerpMpaHa CHCTeMa H3HCKBa 30HMpaHe H crreu:mpwrno 

omi.caHMe Ha rrapaMeTPI1Te Ha M3BopurnaIIJ,MTe ce B 30HaTa Torrnoo6MeHHM rrpou;ecM. B cnyqa~ e 

noroco~~IIJ,o pa3rne)l()J.aHe Ha crpa~aTa KaTo e~tta TOIIJIMHHa 30tta. 

Hau;HoHanHarn MeTo~onormr 3a Ha HHTerpHpaHarn eHeprnH:Ha 

xapaKTepMCTMKa BKmoqBa 3a~'bJI)KHTeJIHO: 

• opMeHTaU:M~Ta, pa3MepMTe M cpopMarn Ha crpa~arn ; 

• TOIIJIHHHHTe H OIIT:MqeCKHTe xapaKTepHCTHKH, B'b3~yxorrporrycKJIHBOCTia, 

• 
• 
• 
• 
• 

BJiaroycToliqMBOCTTa, BO~OHenporrycKJIMBOCTTa Ha crpa~HHTe 

KOHCTPYKU:HM, eneMeHTM M BoTPeWHM rrpocTpattcTBa; 

CHCTeMHTe 3a OTOIIJieHHe H ropeIIJ,a BO~a 3a 6HTOBH Hy)l()J.H; 

CHCTeMMTe 3a KJIHMaTM3aU:M~; 

CHCTeMMTe 3a BeHTMJiau;~; 

ecTeCTBeHaTa BeHTHJiau;~; 

B'bHllIHMTe H B'bTpellIHMTe KJIHMaT:MqHH ycJIOBH~ . 

Pa3neqaTKa Ha H3BopweHaTa CMMynau;M~ 3a OTOIIJieHMe H OXJia)l()J,aHe c eTaJIOHH 3a 

~eHCTBaIIJ,HTe K'bM MOMeHTa Ha H3B'bpllIBaHe Ha o6cJie~BaHeTO HOpMH 3a IIOKa3aHH B rrpHJIO)l(eH~ 

K'bM ~OKJia~a. 
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4.2. KaJrn6pupaHe Ha MOUeJia 

3a KaJI!i6pnpaHe Ha MO,[{eJia e Heo6XO,[{HMO ,[{a ce H31JHCJIH pecpepeHTHllil pa3XO,[{ 3a 

OTOTIJieHHe 3a li36paHaTa 3a npe,[{CTaBHTeJIHa 2014 r. cnp.llMO HOpMaTHBHaTa fO,[{HHa no CJie,[{HaTa 

cpopMyna: 

• lfaqucmrnaHe Ha pecl>epeHTHHHT paJxoi:. ua euepruH 

(ro11. pa3X01l 1a 2014r.+pa3X01l Ja 11oornnJieHue Ja 2014r.)*(DD no KJIUMaTuqua 6aJa 11auuu) 
(DD 3a 2014r.)*(OTOilJIHeMaTa IlJIOill) 

ro):lUllieH pa3XO):l OTODJieHHe + 
UOOTOUJieHue Ja 2014 r. 

DD no KJIUMaTuqua 6aJa uaHHH 

DD Ja 2014 r. 

0TOilJIHeMaTa IlJIOill 

KaJiu6pupalll pa3XOtl Ja 2014 r. 

164 521 kWh 

2890,40 -

2693,40 -

2709 m2 

61,00 kWh/m2y 

,[{ettrpa,LlycHTe ca npemqncneHH 3a TeMnepaTYPa : 

ITo.rryqetta TeMnepaTypa npn Kantt6pnpatte : 

ITon)"leHa HHcpHJITpal(IDI: npn Kantt6pnpaHe : 

19,00 °C 

14,00 °C 

0,57 h- 1 

Ilpu Toea IIOJIO;Keuue cneuuclrnqnuH pa3XOU Ha 
euepruH Ja OTonJieuue e e pa3Mep ua: 

ETaJioueu paJxoi:. Ja oTonJienue: 
KaJiu6p11pal1l pa3XOtl Ja 

oTonJieuue: 

CeramHo CbCTOHHue: 

2015 r. 

2014 r. 

CncToHnue cJietl uopMaJiuJupaue na MO):leJia: 

ETaJioueu paJxoi:. Ja oTonJieuue: 
KaJiu6pnpalll pa3Xotl Ja 

oTonJieuue: 

Ceramuo CbCTOHHne: 

naJOB pa3XO):l 3a OTODJleHUe: 

CJiei:. ECM: 

2015 r. 

2014 r. 

2014 r. 

61,00 kWh/m2y 

19,70 kWh/m2y 

61,00 kWh/m2y 

61,00 kWh/m2y 

19,70 kWh/m2y 

61,00 kWh/m2y 

61,00 kWh/m2y 

96,60 kWh/m2y 

41,50 kWh/m2y 
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B1DK.Ila ce, qe cne.n ECM pa.3XO.Ila Ha eHepnur 3a ornrrneHHe e no - ron.HM OT eTanOHHH.HT 3a 

2015 ro,IJ;HHa. K'hM ceraIIIHHH MOMeHT eHepronoTpe6neHHeTo Ha crpa.D;aTa He oTrosapR Ha 

H3HCKBaHH.HTa no HOpMaTHBHH ,IJ;aHHH 3a 2015 fO.IlMHa He 61,00 kWh/m2y. 

Ilpu KaJiu6pupaHeTo Ha MOileJia ce noJirrnea, qe e crpailaTa ce no;m'hpiKa no-HHCKa 

TeMneparypa OT HOpMaTHBHO onpe}leJieHaTa, KaTo He ce UOJlil'hpiKa u TeMneparypa c 

noHuiKeHue. Mo}leJI'bT e HopMaJiu3upaH KaTo nonyqeHaTa 6a3oea JIHHHH e pa3rJieiK}laHa npu 

aHaJIH3a Ha peaJIHHTe cneCTHBaHHH. 

5. OillICAHIIE HA IlPE)l;BII):.(EHIITE EHEPrOCilECT.sIBAIIJ,II MEPKII 

ECM 1 - TonnHHHO H30nttpaHe Ha B'hHIIIHHTe cTeHH 

Tonnoqnr3H1IHHTe xapaKTepHCTHKH Ha B'hHIIIHHTe cTeHH Ha crpa.D;aTa He oTrosap.HT Ha 

HOpMaTHBHHTe H3HCKBaHH.H. OT H3BbpIIIeHH.H orne.Il ce ycTaHOBHXa 3 THna B'bHIIIHH cTeHH, 

orpa)K,ll,all(H oTonn.HeMH.H o6eM Ha crpa.n;aTa. 

ITpe.D;BH))()la ce nonaraHe Ha B'bHIIIHa rnnnHHHa monauH.H oT EPS c .IJ;e6entttta 80 mm H 

Koeqrnu;tteHT Ha TonnonpoBO.IlHOCT /.. :S 0,035 W/mK H H3Ma.3BaHe c'bc cttnHKaTHa Ma.3HnKa 3a cTeHH 

OT THn 1 H non araHe Ha B'bHIIIHa TOnJlHHHa monautt.H OT EPS c .n;e6enHHa 30 mm H Koeqrnu;HeHT 

Ha rnnnonpOBO.IlHOCT A :S 0,035 w /mK H H3Ma.3BaHe C'bC CHJlHKaTHa Ma.3HJlKa 3a CTeHH OT THn 2 . 

• 06marn nJlOll( Ha CTeHHTe, no.n;Jle)l{all(H Ha TOnJlHHHO H30llHpatte OT THTI 1 e 1820 m2 

• 06ll(aTa nnoll( Ha CTeHHTe, no,IJ;Jle)l{all(H Ha TOnJlHHHO H30JlHpaHe OT THn 2 e 15 m2 

<l>ttHaHcos aHanH3 no ECM 1 

Ta6nttua 13 
ECM N21 - TonnMHHO M30nMpaHe Ha B"bHWHM cTeHM 

E,ll,111Hll14H8 
Crni;1Hocr, N2 Ha111MeHoeaH111e A111MeHc111s:i Ko111114ecreo 4eHa, 

[11e./m
2
] 

[IlB.] 

AocraeKa 111 MOHTa)f( Ha 
rono1101113011a41110HHa Cll1CTeMa rnn EPS, o= 

1 
80 mm , (BKil. 11en111110, apM. Mpe)f(a, bmoe111 m2 1 820 85 154 700 
npocp11111111 111 Kpene)f(H111 e11eMeHr111) e/y 
BbHWHll1 CTeHll1 , 4eeTHa Cll1Illl1KaTHa 
eKCTeo11100Ha M8311111Ka 

AocraeKa 111 MOHTa)f( Ha 
TOnOI1011130Il841110HHa Cll1CTeMa rnn EPS, o= 

1 
30 mm, (BKil. 11en111110, apM . Mpe)f(a, bmoe111 m2 15 65 975 
npocp11111111 111 Kpene)f(Hll1 e11eMeHTll1) e/y 
BbHWHll1 CTeHll1 , 4eeTHa Cll1Illl1KaTHa 
eKCTePll10PHa M8311111Ka 

06ll.la croi;1Hocr: 155 675 
061J..1a CTOMHOCT CA.QC: 186 810 
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ECM 2 - TonmrnHo momi:paHe Ha nona 

Tonnoqrn3Hqmffe xapaKTepHCTHKH Ha nonoBHTe KOHCTp)'KUHH Ha crpanaTa He OTroBap~T Ha 

HOpMaTHBHHTe H3HCKBamrn. OT H3BnprneH~ omen ce ycTaHOBHXa 2 THna nonosH KOHCTPYKQHH, 

orpa)l()J;aI.QH ornnn~eM~ o6eM Ha crpanarn. 

ITpensmK,n:a ce nonaraHe Ha TOnOJIOH30Jial(HOHHa CHCTeMa THn MHHepanHa!KaMeHHa BaTa 

KaIIIHpaHa c aJIYMHHHeBO cPOJIHO c ne6eJIHHa 80 mm H KOecPHU:HeHT Ha TOnJionpOBO)J;HOCT A :s 0,038 

W /mK, s/y TaBaHa Ha cyTepeHa. 

ITpensH)K)la ce nonaraHe Ha B'hHIIIHa TOIIJIHHHa H3onau:~ OT EPS c ne6eJIHHa 80 mm H 

KOecPHU:HeHT Ha TOnnonpoBO)J;HOCT A :s 0,035 W/mK H H3Ma3BaHe C'hC CHJIHKaTHa Ma3HJIKa 3a non 

rnn 2 (epKepH). 

• ITnomrn nonJie)KaI.Qa 3a TonJIHHHO H30JIHpaHe e 623 m
2 

3a THn 1. 

• ITnomrn nonJie)KaI.Qa 3a rnnnHHHO monHpaHe e 70 m
2 

3a THn 2. 

<l>HHaHcos aHaJIH3 no ECM 2 

Ta6JIHU:a 15 
ECM N92- TOMMHHO MJOnMpaHe Ha nOA 

N2 

1 

2 

E,£\lr1Hlr14Ha 
CTOillHOCT, 

Ha1r1MeHosaH1r1e A1r1MeHc1r1si Ko111r14ecTso LjeHa, 
[11s./m2] 

[118.) 

AocTasKa 1r1 MOHTa>K Ha 
rnno1101113ona41110HHa c111creMa rnn 
M1t1Hepa11HalKaMeHHa saTa Kaw111paHa c 

m2 a11yM1r1H1r1eso ¢0111..10, iS= 80 mm , (sKil . 623 75 46 703 
MoHTa>KHlr1 111 Kpene>1<H1r1 e11eMeHTll1 , 11eneHKll1, 
Mpe>Ka, ymos1r1 11aillcH1r1) s/y TasaHa Ha 
cyrepeHa 
AocTasKa 1r1 MOHTa>K Ha 
rnno1101113ona41r10HHa c111cTeMa rnn EPS, iS= 
80 mm , (sKn. 11en111110, apM. Mpe>Ka, bmos111 m2 70 95 6 622 
npoQ'.>11111111 1r1 Kpene>KH1r1 e11eMeHT1r1) s/y 
epKep1r1, LjBeTHa Cll111111KaTHa 8KCTep111opHa 
M8311111K8 

53 324 
061J.1a CTOMHOCT C AQC: 63 989 

ECM 3 - ITonM~Ha Ha crnparn norpaMa enc cHcTeMa OT PVC/ Al npodmn H cnKJiorraKeT 

.D:orpaMa no orpa)KnaI.QHTe eneMeHTH Ha crpanaTa s ron~Ma qacT e H3n'hJIHeHa OT nnpBeHH 

cneneHH H en~rn~mi np030pU:H H spaTH, a C'hl.QO H MeTaJIHH paMKH c enHH~HO CThKJIO. 
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CbcToHHMeTo Ha C'bIIJ,ecTB)'BaIIJ,aTa .n;'hpBeHa .n;orpaMa e MHoro Jiorno: M3MeTHaTM M He3aTsapHlll,M ce 

paMKM, HanyI<aHM eJieMeHTM, cpyrM Me)K)J,y KaCMTe M CTeHMTe, cnyKaHM, cqyneHM, JIMTICBaIIJ,M CT'bKJia 

M .n;p. Tosa BO,L{M .n;o 3aBMilieHa MHcpMmpauMH M 3ary6a Ha TOTIJIMHHa eHeprMH npe3 ux. 

ITpe.n;BmK.n;a ce no.n;MHHa Ha .n;'hpBeHMTe cJieneHM, e.n;MHMqHM npo3opuH, spaTH, MeTaJIHM 

paMKM c e.n;HmfqHo CT'bKJIO, KaKTO M .n;orpaMaTa c aJI)'MHHMeB npocpHJI 6e3 npeK'bCHaT TepMOMOCT 

Ha crpa.n;arn, KOMTo rpaHwrnT c ornnJIHeMMH o6eM, c'bc cMcTeMa OT PVC/ Al npocpMJI H CThKJionaKeT 

c KoecpMUMeHT Ha TonJionpeMMHasaHe U :'S 1,40 I l .90 W/m2K, c KoeTo me ce HaMaJIHT TOTIJIMHHMTe 

3ary6M OT TOTIJionpeMHHaBaHe M IlOCT'bTIBaHeTo Ha CTy.n;eHMH B'bHilieH B'b3)J;)'X. 

• 06marn nJioIIJ,, no.n;Jie)l{aIIJ,a Ha no.n;MHHa e 293,00 m2. 

• CbIIJ,O TaKa ce npe.n;BM)K)J,a ,,o6pbIIJ,aHe" oKoJio .n;orpaMarn Ha UHJiarn crpa.n;a c XPS 20 

mm - 1026 lm. 

<l>MHaHcos aHaJIM3 no ECM 3 

Ta6Jim..ta 16 
ECM N23 - noAW!Ha Ha np030Pl.4M M epaTM Cloe CMCTeMa OT PVC npo<l>Mn M CTDKnonaKeT 

E,D,lllHlllYHa 
CTOLllHOCT, N2 Ha111MeH0BaH111e ,0,lllM9HClll51 Ko11111YecTBO 4eHa, 

(11B./m2] 
(llB.] 

,D,ocTaBKa 111 MOHTa)f( Ha npo3op4111 111 si:iarn - PVC 
npocp11111 CbC CTbKllonaKeT U:51,4 W/m2K 11111111 Al 

1 
npocp11111 CbC CTbKllonaKeT c U:51 ,9 W/m2, BKll . 
A9MOHTa)f( Ha CTapaTa AbpBeHa 11111111 MeTallHa 

m2 293 160 46 880 

AOrpaMa, BbTpewHo o6pbll!aHe Ha AOrpaMa c 
rnncosa wnaKllOBKa no anapTaMeHTlllTe. 

2 06pbll!aHe 0Ko110 npo3op4111 c XPS 20 mm Im 1 026 18 18 459 
06Ll!a CTOLllHOCT: 65 339 

0611,\a CTOMHOCT CA.QC: 78 407 

3AJiEJIElKKA : 3a BCH'IKH eHeprocnecTHBaIUH MepKH e Heo6XOllHMO Ila 6i.JlaT 

pa3pa6oTeHH IIpoeKTHH pemeHHH OT npaBocnoco6HH npoeKTaHTH B CbOTBCTCTBHe c 

)lCHCTBaIIIaTa KbM MOMCHTa HOpMaTHBHa ype)l6a B HHBeCTHUHOHHOTO npoeKTHpaHe. 

IlpoeKTHHTe pemeHHH Ila ca B o6xBaT H IlbJIHOTa rapaHTHpaIUH Ka'ICCTBCHOTO H3IlbJIHeHHe 

Ha npe)lnHcaHnTe ECM. Ha 6aJa HHBeCTHUHOHHHTe npoeKTH )la 6i.)laT HJroTBeHH no1Jpo6H11 

KOJIH'leCTBeHo-cToiiHocTHH cMeTKH Ja 113ni.nHeH11e Ha ECM. 3aJ10:1KeH11Te CTOHHOCTH B 

HaCTOHIUHH llOI<Jiall Ja npH6JIH3HTCJIHH Ja ouemca Ha HKOHOMH'leCKHH ecbeKT 
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Ng 

-
E1 

E3 

E4 

6. TEXHIIKO-HKOHOMWIECKA OIJ;EHKA HA MEPKJITE 

Ilpu u3qucneHHRTa e H3nOJI3BaHa o6o6rn;eHa ueHa Ha nonyqeHa TonnoeHepr~ OT .n;opBa H 

en.eHeprnR OT 120 Jieea I MWh mqucneHa Ha 6a3aTa Ha umpopMaU~Ta 3a tt3pa3xo,n;eHH cpe,n;cTBa 

3a OTOnJieHHe 3a KOHKpeTHHRT o6eKT. H3nOJI3BaHH ca ueHH Ha ,Il;OCTaBqHUH H mnoJIHHTeJIH 3a 

OCTOHHOCrnBaHe Ha .n;eHHOCTHTe no MRpKa 3a TOnJIOH30JIHpaHe Ha BoHIIIHH CTeHH, TOnJIOH30JIHpaHe 

Ha noKpHB, TOTIJIOH30JIHpaHe Ha no.n; H no.n;MRHa Ha .n;orpaMH. 

Ta6nuua 16 

Cbt1.1eCT8V8at1.10 AHarw13 

no110>1<eHt.1e 
C11eA 

COOK Ha 

Hat.1MeHo8aHt.1e Ha ECM ECM V1KOHOMt.1~ V1H8eCrnL1t.1~ ne1..1a116a OTKyny8aHe 

- kWh kWh kWh % 118. 118. roA. 
Ton1101113011111paHe Ha creH111 417473 348758 68715 16,46 186810 8245,80 22,66 

Ton1101113011111paHe Ha noAOBe 417473 375144 42329 10, 14 63989 5079,48 12,60 

noAMRHa Ha ,LJ,orpaMa 417473 379368 38105 9,13 78407 4572,60 17,15 

06t1.10 417473 268324 149149 35,73 329206 17897,88 18,39 

OI>IIJ;A CTOHHOCT HA IIHBECTIIIJ;IUITE - 329 206 JIEBA 6e3 MC 

7. EKOJIOrWIHA OIJ;EHKA HA MEPKIITE 

Ta6nuua 17 

Cbt1.1ecT8V8at1.10 AHallt.13 

no110>1<eHt.1e C11eA 
Ng Ha111MeHoeaHt.1e Ha ECM ECM V1KOHOMt.1R EK011orn1..1eH eK8t.18a11eHT 

- - kWh kWh kWh % a C02/ kWh TOHa C02 

E1 Ton11ot.13011t.1paHe Ha cTeHt.1 417473 348758 68715 16,46 299 20,55 

E3 Ton11ot.13011t.1PaHe Ha noA08e 417473 375144 42329 10,14 299 12,66 

E4 noAM~Ha Ha ,QorpaMa 417473 379368 38105 9,13 299 11,39 

06t1.10 417473 268324 149149 35,73 299 44,60 

8. KJIAC HA EHEPrOIIOTPEl>JIEHIIE 

8.1. Ceramuo C'hCTOBHHe 

CornacHo HopMaTHBHHTe mwcKBaH~ OT Hape.n;6a N2 7/2004 r. , H3MeHeHwe B ,ZJ;B, 6p. 27 oT 

2015 r. Ha MPPE, e Heo6xo.n;wMo .n;a ce oueHH npe.n;crnBeHarn B ,n;oKJia,n;a eHeprniiHa 

xapaKTepHCTHKa Ha crpa,n;aTa, CorJiaCHO HOpMaTHBHHTe H3HCKBaHHR, .n;eHCTBaII.J;H KoM MOMeHTa Ha 

H3BopIIIBaHe ua eHeprnJi:HoTo o6cne.[(BaHe, c uen KJiacmpuuupaHe Ha crpa.[(aTa no cKanaTa Ha 

eHepronorpe6neHtteTo. 
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Cne)J, ,lJ,eTaHJIHOTO o6cne)J,BaHe M aHanma Ha crpa,ll,aTa e oueHeHa eHeprn:HHaTa if 

xapaKTepMCTMKa: 

• TioTpe6Ha nnpBWIHa etteprm1 npM aKTyantto C'bCTORHtte Ha crpa,ll,ara 

EP = 320,60 kWh/m2y 

EPmin. EPff1ax., 
m11m UIH ~ c rPA,Ql-1 Kni:ic 

kWti!m2 kWhfm1 

AT 

A ~8 

B 96 

c 19 24w c 
!} 4 290 D 

E 29 362 E 

f r 435 

G '.:> . 3~ 

<l>urypa 34 eHe 

Crpa,ll,aTa rrorra)J,a B KJiac E OT cKana Ha eHeprorroTpe6neHMeTo, cnrnacHo TipMJIO:lKeHMe 

N2l0, 'IJI. 6, an. 3 oT Hape,ll,6a N2 7/2004 r ., H3MeHeHMe B )JJ3, 6p. 27 OT 2015 r. 3a rroKa3aTenme 3a 

pa3XO)J, Ha eHeprnR M eHeprnHHHTe xapaKTepMCTMKM Ha crpa,ll,MTe. 

Cne)J, peaJIM3HpaHe Ha BCWIKM rrpe,ll,JIO:lKeHM MepKM OT )J,'bJirM51 CIIMC'bK, o6mmrT ro,lJ,MIIIeH 

pa3XO,ll, Ha rrnpBWIHa eHeprHR 3a crpa,ll,aTa me e B pa3Mep Ha EP = 236,30 kWh/m2y 

Crpa,ll,ara rrorra,ll,a B KJiac C OT cKana Ha eHeprorrorpe6neHtteTo, cnrnacHo Tipnno:lKeHMe 

N210, 'IJI. 6, an. 3 OT Hape,ll,6a N2 7/2004 r., H3MeHeHtte B ,DJ3, 6p. 27 OT 2015 r. 3a rroKa3aTenme 3a 

pa3XO)J, Ha eHepnrn H etteprHHHHTe xapaKTepHCTMKM Ha crpa,ll,HTe. 

9. 3AKJllO~HIIE 

lifaB'hprneHoTo eHepru:HHo o6cJie,lJ,BaHe 3a oueHKa Ha eHepru:HHMTe crrecnrnaHMR rroKa3a, qe 

rrpH ceraIIIHOTO C'bCT051HHe Ha crpa,ll,aTa M CMCTeMaTa Ha TOIIJIOCHa6,lJ,RBaHe ce OCMryp.HBaT 

M3MCKBaHMTe caHHTapHO - XHrneHHH HOpMH 3a TOIIJIHHeH KOMcpopT B npMeMJIHBH rpaHMUM. 

K'bM ceraIIIHMR MoMeHT crpa,ll,arn HMa crreuHcpWieH pa3XO,ll, Ha rrnpBWIHa eHepru51 320,60 

kWh/m2y c KOeTO OTroBOp51 Ha M3MCKBaHUSITa 3a eHeprHeH KJiac ,,E" . 
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OtiaKBaHoTo cnecTeHoTo KonHtieCTBO eHeprIDI OT npe.JJ.BH.JJ.eHnsi: naKeT OT ECM e B pa.3Mep 

Ha 149 149 kWh/y HnH B pa.3Mep Ha 35,73 % OT pa.3xo.n:a Ha eHeprIDI 3a oTOnneHHe Ha crpa.n:arn 

npe.JJ.H ECM. HaManemreTO Ha Bornepo.JJ.HHTe eMHCHH ce otiaKBa .n:a e B pa.3Mep Ha 44,60 t C02/y. 

Cne.n: npHnaraHe Ha naKeTa OT Mepm ce otiaKBa crpa.n:arn .n:a HMa cneu:mpHtieH pa.3XO.JJ. Ha 

TiopBHtIHa eHeprIDI 236,30 kWh/m2y c KOeTO ru:e OTfOBOpSI Ha H3HCKBaHIDITa 3a eHeprHeH Knac 

,,C" . 

10. IIPEIIOP'bKII 

3a BCHtIKH eHeprocnecrnBaIQH MepKH e Heo6xo.JJ.HMO .n:a 60.JJ.aT pa.3pa6oTeHH npoeKTHH 

peIIIeHIDI OT npaBocnoco6HH npoeKTaHTH B CoOTBeTCTBHe c .n:ei1crnarn;aTa KoM MOMeHTa 

HOpMaTHBHa ype.n:6a B HHBeCTHU:HOHHOTO npoeKTHpaHe. ITpoeKTHHTe peIIIeHIDI .n:a ca B o6xBaT 11 

nonHoTa rapaHT11paru:11 KatieCTBeHoTo H3TionHeHHe Ha npe.n:n11caH11Te ECM. Ha 6a.3a 

HHBeCTHU:HOHHHTe npoeKTH .n:a 60,lJ,aT H3fOTBeHH no.n:po6HH KOnHtieCTBeHO-CTOHHOCTHH CMeTKH 3a 

H3TionHeHHe Ha ECM. 3ano)KeHHTe CTOHHOCTH B HacTosi:ru:11si: .JJ.OKna.JJ. 3a npH6nH3HTenHH 3a ou:eHKa 

Ha HKOHOMHlleCKHSI ecpeKT. 
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IlPHJIO)KEHHE 1 - IlPOrPAMA 3A EHEPrHEH MOHHTOPHHr 

06cne,llBaHeTO 3a eHeprHHHa e~eKTHBHOCT e OCHOBa 3a onpe,lleJUIHe Ha eHeprHHHHTe 

xapaKTepHCTHKH Ha o6eKTHTe, 3a Cl>CTaBHHe Ha nporpaMH 3a eHeprHHHa e~eKTHBHOCT H 

OC'I>Ill;eCTBHBaHe Ha MepKH 3a eHeprocnecrnBaHe, KaKTO H 3a TIOCJie,llBarn; MeHH,ll)KM'I>HT Ha 

eHeprHHHHTe CHCTeMH B o6eKTHTe. 

3a nocTHraHe Ha npe,llBH,lleHHTe pe3yJITaTH OT o6cne,llBaHeTO 3a eHeprHHHa e~eKTHBHOCT e 

Heo6XO,llHMO BoBe)K,llaHe Ha npaBHJia 3a eKCTIJIOaTaU:HH H TIO.ll,llpl>)l(Ka Ha eHeprHHHHTe CHCTeMH, 

KaKTO H B'I>Be)l(,[(aHe Ha eHeprHeH MOHHTOpHHr. 

qpe3 eHepcUUHURm MOHUmopUH2 ce KOHTPOJIHpa TIO.ll,lll>p)KaHeTO Ha eHeprorroTpe6neHHeTO 

Ha npe,llBH,lleHOTO HOpMaTHBHO HHBO. AHaJIH3a Ha ,llaHHHTe OT MOHHTOpHHra e OCHOBa 3a B3eMaHe 

Ha perneHHH 3a eKCTIJIOaTaU:HHTa, TIO,lI,ll,pl>)l(KaTa, peMOHTa H o6HOBHBaHeTo Ha crpa,llHTe H 

CHCTeMHTe B rnx. 

Heo6xop;HMH HJMepBaTeJIHH cpe11cTBa Ja H3BbpIIIBaHeTo Ha eHeprHeH MOHHTOpHHr 

1. TepMoMeThp 3a H3MepsaHe Ha TeMrrepaTypa Ha B'I>HWHHH B1>3.llyx (npenopl>qHTenHo e 

,Ila HMa B1>3MO)l(HOCT 3a 3aTIHC Ha ,llaHHHTe ); 

2. TepMoMeTpH 3a mMepBaHe Ha BoTpernHaTa TeMrrepaTypa B npe,llcTaBHTeJIHH 

TIOMern;eHHH (rrpenopl>qHTeJIHO e ,Ila HMa B1>3MO)KHOCT 3a 3anuc Ha ,llaHHHTe); 

3. TepMOMeTpH 3a H3MepBaHe Ha TeMrrepaTYPHTe Ha TIO,llaBarn;~ H Bpl>rn;arn;~ 

TOTIJIOHOCHTeJI (BoTPerneH OTOTIJIHTeJieH Kp'br); 

4. Ype.;l 3a H3MepBaHe Ha KonnqecTBOTO TIOTPe6eHa TOTIJIHHa; 

Ilpep;nHCaHH.H 3a pa300JIO)KeHHe Ha TepMOMeTpHTe 

1. TepMoMeThpl>T 3a H3MepBaHe Ha TeMrrepaTyparn Ha OKOJIH~ B1>3,llyx He TPH6Ba ,Ila ce 

TIOCTaBH Ha ~aca,llH , KOHTO ca B 6JIH30CT ,llO TeXHHqecKH rroMern;eHUH, KyxHH, BeHTHJiaU:HOHHH 

perneTKH H .llPYfH, B KOHTO ce OT,lleJIH fOJUIMO KOJIHqeCTBO TOTIJIHHa. 

2. TepMoMeTpHTe 3a H3MepBaHe Ha TeMrrepaTypHTe B rroMern;eH~Ta 3a,ll'I>Jl)KHTeJIHO 

TpH6Ba ,Ila ca noHe TOJIKOBa 6poH, KOJIKOTO ca rn;paHrOBeTe OT pa3npe,lleJIHTeJIHHH KOJieKTOp . .D:o6pe 

e ,Ila HMa H Ha npe,llCTaBHTeJIHH eTa)KH ( TIOCJie,lleH H rropBH), KaKTO H B TIOMern;eH~ c 

He6naronpm1THO pa3rroJIO)KeHHe crrpHMO He6ecHaTa opHeHTaU:HH. 
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IlporpaMa u neiiHOCTU, KOUTO TOSIOBa na U3IlbJIHSIBaT OTroeopHHTe JIUUa 3a 

crpMHHTe UHCTaJiaUHH 

0TroeopHuTe Ja crpanaTa TexttuqecKu Jiuua Tpsioea na npuTe~aeaT Konue OT 

H31lMeHUSIT cepTuct>uKaT 3a BCHKa KOHKpeTHa crpana u na ce IlPH1lbp~aT CTpHKTHO KbM 

eHepruiiHUTe IIOKa3aTeJIU BilUCaHU B Hero. 3a na Ob1le U3IlbJIHeHO TOBa, Te3U JIUUa IlOilbJIBaT 

KJieTBeHu neKJiapauuu, qe ca JanoJHaTu ci.c JaKoHoeaTa paMKa u aHra~uMeHTHTe cu Ja 

IlOMbp~aHe HHBOTO Ha eHepronoTpeoJieHUe B crpanaTa 1l0 HOpMaTUBHO Il03BOJleHOTO. 

BcsiKo OT TexHuqecKHTe Jiuua Tpsioea na H3IlbJIHHBa e~eronHo cJJenHaTa nporpaMa, 

KaTO 3a BCSIKa OT1leJIHa Il03HUHSI ce IlHIIIaT HapoqHU 1lOKJia1lHH 1l0 pbKOB01lCTBOTO Ha OOeKTa 

c Konue no 01lHTupaIUaTa ct>upMa: 

1. I1pe.1:rH HaqaJIOTO Ha BCeKM OTOTIJrnTeJieH ce30H e Heo6XO,IHIMO )la ce HarrpaBH rrposepKa 

Ha OT)leJIHHTe li3MepBaTeJIHH ype)lH. 

2. BceKH)lHeBHO pemcTpHpaHe Ha TeMrrepaTypHTe H JlOCTaB~rne Ha HH<i>opMal.lIDI Ha 

qmpMaTa 3aHHMasama ce c eHepmtiHH51 MOHHTOpHHr Ha crpa)laTa - ce)lMHqHo. 

3. OT TorrnoMepa ce oTqHTa ITOTPe6neHHeTo Ha eHeprIDI 3a TOITJIHHa -ce)lMJiqHO. 

4. 0TqHraT ce H TeMrrepaTypHTe Ha BXO)la H H3XO)la Ha BbTpemHH51 OTOITJIHTeJieH Kpbr -

Ce)lMHqHo. 

5. Qrqnrn ce rroTpe6eHaTa eHeprn51 OT eneKTpoMepa. 

6. 0TqHTaT ce pa6oTeHHTe qacose Ha OCHOBHH CHCTeMH HJIH KOHcyMaTOpH, KOHTO ce 

CJie)l51T. 

IlpouellVpH 3a e~eCe1lMHlleH eHeprneH MOHUTOpHHr 

1. 3a c'hoTBeTHaTa ce)lMHI.la ce rrpecM51Ta cpe)lHaTa TeMrrepaTypa. 

2. 0TqHTaT ce IlOKa3aHIDITa OT TOITJIOMepa (pa3XO)lOMepa, eneKTpOMepa) H ce 

HJqHcmrna crrel.lHqmqHoTo rroTpe6neHHe Ha eHeprIDI. 

3. 0TqnTaT ce H cpe)lHHTe CTOHHOCTH Ha TeMrrepaTypHTe ITO npe)lCTaBHTeJIHH 

IlOMemeHIDI. 

4. 0TKJIOHeHIDITa OT npe)lBapnTeJIHO 3a)la)leHHTe CTOHHOCTH npe)lH3BeCT51BaT 3a 

Hepe)lHOCTH B HaCTpOHKHTe HJIH HenpaBHJIHO cPYHKI.lHOHHpaHe Ha crpa)lHaTa HHCTaJial.lH51. 
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ITpH poqHo 3an11cBaHe Ha HHcpopMaruui:ra ce npenopoqBa pa3pa6ornaHeTo Ha cooTBeTHH 

6JiaHKH, Il01IXO)l.RI.QH 3a HHCTaJIHpaHHTe KOHTpOJIHO-H3MepBaTeJIHH ype1IH. 

IlpH11HHH 3a OTKJIOHeHHHTa OT npeJlBapHTeJIHO 3a)l3JleHHTe napaMeTpH, c KOHTO 

TpH6Ba TeXHH'leCKHTe JIHUa )la ce Cb06pa3HBaT H na Ha6JllOJlaBaT 

Haii-qecrn cpemaHHTe npHqHHH 3a oTKJIOHeHHR OT npe1IBapHTeJIHO 3a1Ia1IeHHTe napaMeTpH 

cnope1I CBeTOBHHR OTIHT ca: 

r peurna HaCTpOHKa Ha TepMOCTaTHTe 

rpeI.IIHa HaCTpOHKa Ha CHCTeMaTa 3a aBTOMaTHqeH KOHTpOJI 

fOJIRM npoueHT OTBOpeHH np030pUH 

IIOBpe1Ia B peryJIHpaI.QHTe BeHTHJIH 

TeqoBe B pa3npe1IeJIHTeJIHaTa Mpe)l(a 

HenpaBHJIHO Il'bJIHeHe Ha HHCTaJiaUHRTa, KOeTO B01IH 1IO B'b31Iyx B'bB B01IHHTe 

OTOTIJIHTeJIHH HHCTaJial.{HH H HeB'b3MO)l(HOCT 3a Il01I1I'bp)l(aHe Ha napaMeTpHTe Ha MHKpOKJIHMaTa H 

T.H. 

I1pH ce.n:MWIHO (poqHo HJIH aBTOMaTH3HpaHO) Co6HpaHe Ha ):(aHHH MO)l(e ):(a ce OTKpHRT 

):(ecpeKTHTe B CHCTeMHTe HJIH B HaCTpOHKHTe CBOeBpeMeHHO 6e3 TOBa ):(a 1IOBe):(e 1IO cepH03HH 

cp11ttaHCOBH noCJie):(CTBHR. TaKa C'bl.QO MO)l(e ):(a ce onpe):(eJIRT pa3X01IHTe 3a eHeprHR H 1Ia ce 

npe1IBH1IH 6JO.IJ.)l(eT. I1oBHI.IIaBa ce H KaqecTBOTO Ha H3BoprnBaHHR attaJIH3 3a rD1IHI.IIHOTO 

IlOTpe6JieHHe Ha etteprHR H CB'bp3aHHTe c TOBa pa3X01IH. 

IJpu OonycHamu ZO!leMU Oml<JlOHeHUR om emanOHHUme U HOpMamUBHO oonycmUMume, 

ce npeMuHaea KbM no11acoeo 3aMepeaHe u om11umaHe oo omKpueaHe Ha npu11uHume u 

omcmpaHRBaHemo UM. 

IIHCTPYKTa)K ua TexHu11ecKHH nepcouan no DO.!UIPb)ll'.KaTa Ha HHCTaJiaUHHTe 

• Ilpe1IH HaqanoTO Ha BCeKH OTOilJIHTeJieH ce30H ce H3B'bpI.IIBa HHCTpYKTa)I( Ha 

TexmrqecKHR nepCOHaJI, KOHTO OTroBapR 3a crpa):(HHTe HHCTaJiaUHH; 

• IlpaBH ce npoBepKa Ha CoCTORHHeTO Ha BcHqKH H3MepBaTeJIHH ype1IH; 

• IlpoBepRBaT ce CHCTeMHTe 3a Il01I1I'bp)l(aHe Ha MHKpOKJIHMaTa B crpa):(HTe. 

BHHMaTeJIHO ce Il'bJIHH CHCTeMaTa 3a OTOTIJieHHe 3a ):(a He ce noJiyqaT Bo31I)'I.IIHH Bo3rJiaBHHUH; 

• IlpoBepRBaT ce eJieKTpWieCKHTe HHCTaJiaUHH; 
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• Orne)l{,[(a ce CnCT051HHeTo Ha orpa)l{,[(aIUHTe eneMeHTH - .norpaMa, cTeHH, no.z:i;oBe H 

IIOKpHB. IlpH HaJIHtmeTO Ha npo6JieMH C'bC cqyneHH IIp030pUH, TeqoBe H .z:i;p., CBOeBpeMeHHO ce 

OTCTpaH51BaT; 

• TexHHqecKH51T nepcoHaJI no no.D:.LJ;pn)l(KaTa Ha crpa.z:i;HHTe HHCTaJiaUHH ce 

HHcpopMHpa 3a Heo6xo,LJ;HMHTe napaMeTpH Ha MHKpOKJIHMaTa, KOHTO Tp516Ba .na ce 3a,LJ;a,LJ;aT B 

crpa.z:i;arn H .z:i;a ce IIOMnp)l(aT npe3 OTOIIJIHTeJIHH51 ce3oH ; 

• Tp516Ba .z:i;a ce CJie,LJ;H 3a OTBap51He Ha IIp030pUHTe, KOeTO BO.LJ;H .LJ;O npepa3XO.LJ; Ha 

TOIIJIHHa; 

• Bc51Ka ce,LJ;MHUa Tp516Ba .z:i;a ce OTqHTaT ,LJ;aHHHTe, OT TOIIJIOMepa, cpe,D;HO ce,LJ;MHtIHaTa 

TeMnepaTypa Ha B'bHIIIHH51 B'b3.LJ;yx, cpe,D;HO ce,LJ;MHqHaTa TeMnepaTypa B npe,D;CTaBHTeJIHHTe 

IIOMemeHH51 H .n;a ce npe.z:i;ocTaBH HHcpopMaUH51Ta Ha cpHpMaTa H3BnpIIIHJia eHeprnHHH51 O.LJ;HT. 

• llpH Hepe,D;HOCTH B H3MepBaTeJIHHTe IIpH6opH CBOeBpeMeHHO .z:i;a HHcpopMHpaT, 3a .z:i;a 

ce H36erHaT HeToqHoCTH B .z:i;aHHHTe; 

• Cne.z:i; HHCTPYKTa)l(a oTroBopHHUHTe ce IIO.D:IIHCBaT, qe ca 3aII03HaTH cnc 

3a,LJ;'bJI)l(eHH51Ta CH. 

Ilpu HeU3nonHeHue Ha zopHUR uHcmpy«mam, mexHu'leCKURm nepcomm omzoeapRU( 3a 

cucmeMume 3a noooopmaHe Ha HopManHu yCJZoBUR Ha paooma Hocu omzoeopHocm. 

flo npelfeHKa Ha poK0800Cmeomo Ha o6eKma 6u M02Jl0 Oa 6oOe Ha3HalJeH cnelJUalleH 

CllY:JICUme!l, KOUmO Oa om2oeap5l 3a eHepzu{mama epeKmU8HOCm U np5lKO Oa KOHmpo!lupa 

U3no!lHeHuemo Ha Mo11.umopu11.2a. Toea 6u 06J1 eK1JUJlO cepuo3HO npo4eca Ha om1Juma11.e Ha 

U3UCK)leMume eHep2uuHu noKmame!lu. 
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IIPHJIO)l(EHHE 2 -H3IIOJI3BAHA JIHTEPATYPA 

1. Mwmcmepcmeo Ha UKOHOMUKama u eHep2emuKama, " 3aKoH 3a eHep2uimama 

epeKmUBHOCm" 

2. HQpeo6a M Pf{ - 16 - 1594 om 13 HoeMepu 20132. 3a o6cJZeOeQHe 3a eHep2uuHQ 

epeKmuBHocm, cepmupu71upaHe u 071eHKa Ha eHep2uuHume cnecmReaHWl Ha c2paou 

3. Hapeo6a MP/{ - 16 - 1058 om 10 /{eKeMepu 20092. 3a noKa3ameJZume 3a pa3xoo Ha eHep2Wl 

u eHep2uuHume xapaKmepucmuKu XQ c2paoume 

4. Hapeo6a M 15 3a mexHuttecKume npaeUJZa u HopMQmueHu QKmoee 3a npoeKmupaHu, 

U32pQJICOQHe u eKcnJZoama71Wl Ha o6eKmume u CbOpb:J1CeHWlmQ 3a npoU3eoocmeo, npeHoc u 

pa3npeoeJZeHue HQ monJZUHHQ eHep2Wl 

5. HQpeo6a M7 om 15.12.2004 2. 3a eHep2uUHQ epeKmueHocm, monJZOCbXpQHeHue u uKOHOMWl 

HQ eHep2Wl B c2pQou, (06H., ,l{B, 6p. 5 om 2005 2.; U3M. u oon., 6p. 85 om 2009 2.; nonp., 6p. 

88 u 92 om 2009 2.; U3M. u oon. , 6p. 2 om 2010 2. u nocJZeoeaUf.ume 2u U3MeHeHWl) 

6. MuHucmepcmeo Ha pe2uoHaJZHomo pa3eumue u 6J1Q20ycmpoucmeomo "MemoouttecKu 

yKG3QHWl 3a U3ttucJZReaHe HQ 2oouULHWl pa3xoo HQ eHep2Wl e c2pQOU ", ECA 1112005 2. 

7. TexHuttecKu YHueepcumem - CopWl, "PbKoeoocmeo 3Q o6cJZeoeaHe 3a eHep2uuHQ 

epeKmueHocm u cepmupu71upaHe HQ c2pQou ", " CO<PTTPEH,l{", 2006 2. 

8. TexHuttecKu YHueepcumem - CopWl, "PbKoeoocmeo 3a U3ttUCJZR6aHe HQ zoouULHWl pa3xoo 

HQ eHep2Wl e c2paoume ", " CO<PTTPEH,l{", 2006 2. l e Cbomeemcmeue c HQpeo6Q M 7 3Q 

monJZocbXpaHeHue u UKOHOMWl HQ eHep2Wl e c2pQOu/ 

9. CmaMoe C., " CnpQeOttHUK no omonJZeHue, eeHmUJZQifWl u KJZUMQmU3Q1JWl " - I ttQcm, 

" TexHUKa " 1990 2. 

10. CmaMoe C., " CnpaeottHUK no omonJZeHue, eeHmUJZQifWl u KJZUMQmU3Q1JWl" - II ttQcm, 

" TexHUKa" 2001 2. 

11. CmaMoe C., " CnpaeottHUK no omonJZeHue, eeHmUJZQifWl u KJZUMQmU3Q1JWl " - III ttQcm, 

" TexHUKa " 1993 2. 
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IIPHJIO)l(EHHE 3-IIPHMEPHA EJIAHKA 3A C'bEHPAHE HA HH<I>OPMAIJ;IDI 
OT OTrOBOPHHK ,,EHEPrH:MHA E<I>EKTHBHOCT" 

Meceu 

HHyapu-cei>Muua I-ea 1.1 2.1 7.1 
8q, 8q, .. .. .. .. 8q, 
l8q l8q l8q 

B'bHIIIHa TeMneparypa, °C (cpe~Ha) 

B'bTpeurna TeMnepaTypa, °C (cpe~Ha) 
1. 
2. 
3. 
4. 

Pa3xo~ Ha eHeprID!, kWh 

TeMnepaTypa Ha Bxo~a Ha crpa~HaTa HHCTa.rrallIDI, °C 
( B'bTpeIIIeH Kpbr ) 
TeMnepaTypa Ha H3Xo~a Ha crpa~HaTa HHCTa.rrallIDI, 
°C ( B'bTpeIIIeH Kp'br) 

-30-



IIPIIJIO)l(EHIIE 4 - IIP030PIJ;II EAB Software c ernJiou 1a 2015r. 

l111Me Ha npoeKTa J2015166Y Anevo blok2 

jcrpaHa 

jKn11Man14HH ,D,aHHH j Kn11M. soHa 7- Cocj)11s:1 

~11n crpa.o,a 

jPecj) epeHTHH CTOHHOCTH 

jnpasH11411 j )K111111~eH 6noK 5 er. 

i)_::J 

3 ..=J 
3 
=:J_::J 

OK I 

. Hacr~oHKH - Knl!Marn~HH AaHHH [8.~:~f.~~~~!.~:~:~f.~~:~:~~~!.i:~~H~~J HacrpoHKH - npa3HHLV1 I 
OnMcaH- Ha crpaAflTll OTI>n- I 6f B 

CrpaHa I c•nrapi.i~ U- CT8HH Wfm2 K jo:28 6rB - KOHcyMaLV1R 11m2a 1 aro,o 
THn crpa,qa I ;>Ki.ini.i~eHtinoi<SeT . U - npo30PLV1 Wfm2K 11.« TeMn. pa3nHKa ·c L30P 
C>CTORHHe I 2015r. U- noKpHB Wfm2K )0:25" Eqi eKT.pa3npe,q.MpeJKa % [99P 
oronn. hfAeH npe3 pao. AHH I 16,0 U-nOA Wfm2K J0,24" ABTOM. ynpasneHHe % 197.0 
oronn. hfAeH npe3 co6or11re I 24,0 Koe qi . Ha eHepronpeM. ro.ss· E_nfEM % f97.0 
oronn. hfAeH npe3 HeAen11re I 24,0 V1Hil3HmpaLV1R 1/h JO,SO Kfl,[l Ha TOMOCHaOA. % [99.0 
xopa hfAeH npe3 pao. AHH I 16,0 npoeKTHa TeMn. ·c j19.0" 
xopa hfAeH npe3 C"bOOTHTe I ~ 24,0 TeMn. c noHHJKeHHe ·c f14,0 I Ocee~ 

xopa hfAeH npes HeAen11re I 24,0 E!lleKTHBHOCT Ha OTAaBa~ 1 100.0 PaooreH pelKHM 4fce..,.j42.0 

BoHWHH creHH m2 [ 1 958 Eill eKT .pasnpeA.MPelKa % 1 100.0 EAHOBP.MO~HOCT Wfm2 L2,5 
CreHH ceeep m2 [ 495 ABTOM.ynpaeneHHe % 197.0 
CT8HH H3TOK m2 I 480 E_nf EM % 197.0 lletml•TOPM.-
CreHH IOr m2 I ~ 484 Kn,[l Ha ronnocHaflA. % JaB.O BeHr., MO~Hocr Wfm2 [0,00 
CreHH 3anaA m2 I 500 OTHOC. nno~ npo30PLV1 % JO,O nDMnH 88HTHnaLV1R Wfm2 [0,00 
npoaop4H m2 I 462 J BeHTMJ1111»1• (oron11.) i nDMnH oronneH11e W/m2 ro.oo 
nno~ npo30PLV1 cesep m2 I 200 PafloreH pellC HM htweek ro.o· nOMnH oxnallC,qaHe W/m2 ro.oo 
nno~ npoaopLV1 H3TOK m2 I 30 ,[leOHT m2fm2h ro.oo E_nfEM % 196.0 
nno~ npo3op41110r m• I 210 TeMn. Ha noAaBaHe ·c ro.o Jlllvr•--
nno~ npo3op411 3anaA m• I 22 PeKYnepalV1R % !DP PaooreH pelKHM 4fce..,.l 112,oo 

noKPHB m• I 692 E!lleKTHBHocr Ha OTAasal-& ro.o EAHOBP.MO~HOCT W/m2 j"3,6" 
noA m• I 692,00 Et!> eKT .pa3npe,q.Mpel1Ca % ID.0"1 JlllvrM-l10JI-

OronnReMa nnolJ.\ m• I 2 709,00 ABTOM. ynpasneHHe % rso.o: PaooreH pelKHM 4fce..,.f112P' 

OronnReM ooeM m• I 6 068,00 OsnaJKHRBaHe r JO,O EAHOBP.MO~HOCT W/m2 fD.30 
Et!> .ronn.Kana411rerWhfm"K I 45,83 E_nf EM % !DP 
IPaKTOP Ha tPOPMara I 0,56 Kn,[l Ha ronnocHaliA. % JO,O TonJI. OT o&nu11- Wfm2 rs.ro· 

:J 
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Ceeep I CeeepOH3rOK I ill3rOK I torOH3TOK tor I toro3anaA l 3anaA I Ceeepo3an~ l noKpHs I noA l 

I 81.HWHM CT8Hlll npoaopq111 

I A U A u g n 

I rm"l II rw1m•KJ 11 rm21 11 twtm"KJ II II I 
j 484,00 j]J0:92jJ J147,99 j]j2:65 j]J0,54 j]j1 jJ 
r-j]r-~ l 62,30 j]IT.90 j][0:57 j]i1 jJ 
r-j]r-jJ r-~r-j]r-j]r-~ 
r-j]r-j]C--j]r-j]r--j]r-jJ 
r-j]r-jJ r.-j]~ j]r::-j]r-jJ 

+IF++ I [mZJ 

BltHlll Hiii CT8Hlll nposopqlll 

A (Hero) I U (eKB) l A (Hero) I U (eKB) J,...-g (-eKB_)_ 

1m21 11 rw1m"KJ 11 1m21 II rw1m"KJ 11 
484,oo I o,92 I 210,29 J 2,43 ~I -o-.5-5 -

EC 11ep111 I 
I 484,oo :JID.31jJ I147,99 :Jl1To j]ID.54j]~ :J 
r-:JC--jJ [62.30 :JLT.90 j]f0,57 j]J1 :J 
E=:-:Jr-jJ C--:Jr-j]r-~r=:J 
~:J~ jJ ~:::]~ j]r-:-- j]IT§::d 
r-:Jr-~ r-::Jr-j]r-j]~:::J 
I A (Hero) I U (eKB) I A (Hero) I U (eKB) I g (eKB) 

I 484,oo I o,31 I 210.29 I 1,55 I o,s5 

Ce1ep I CeeepoH3roK I ill3roK J toroH3TOK I tor j toro3anaA 3anaA I Ceeepo3an~ I noKPHB I noA 

M l [m"J 
BltHllHM CT8HM nposopqM 

I A (Hero) I U (eKe) I A (Hero) I u (eKB) 1.--g (-eK-B)-

1 rm"l II rw1m"KJ II 1m21 II rw1m"KJ II~-~ 
I 499,61 I o,91 I 22,06 I 2.20 I o,56 
j EC 11ep111 I 
[ 315,91 :JID.31 j:J ~ :Jl1To j:JL0,54 j]l1 :J 
[183,70 =ll0:90 jJ [13.iO =lJ1.90 j][0,57 j]~:::J 
r-:Jr-~ r-:Jr-j:Jr-j:J~ =l 
~=:Ji::-=--~ ~=l~ j]rr jJ :::J 
r-=:Jr-jJ r---::Jr-j]r---j]~=J 
l A (Hero) I u (eKB) I A (Hero) I u (eKB) I g (eKB) 

I 499,61 I o,53 I 22,06 I 1,70 I o,56 
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Oronm1eMa nnow. 

Oronm1er.1 o6eM 

E¢l 8KTHB8H TOnJlHH8H Kana~HT8T 

l oruiHHa or o6HTarenH W/m2 J 5 7 ....:...l 
' _:J 

2709 ~ 
6068 ~ 

46 _:J 
_:J 

B'DHW HH CTBHH m2 ~ 958 

npo3op~H m2 462 

noKpHB m2 692 

no,o, m• 692 

rpa(j:l HK 06HTaT8JlH 4/,D,eH rpa(j:)HK OTOn118HH8 41,D,eH 

Pa6oTHH ,o,HH, 4/,11,eH 

C'b6ora, 4/,11,eH 

He,o,enfl, 41,o,eH 

ETllJIOH 

l1.0ron- 19,7 kWhlm'a 

U- CT8Hl1 0,28 Wlm"K 

U - nP030PUl1 1,44 Wlm"K 

U- noKPl1B 0,25 Wlm"K 

U- no.11 0,24 Wlm"K 

il>aKTOP Ha ¢1 OPMaTa 0,63 -

0THOC. MOW nP030PUl1 17,1 .,.. 
Koecll. Ha eHeoronpeM. 0,56 -
lllH¢111moaU11si 0,50 1/h 

nooeKTHa TeMn. 19,0 ·c 
TeMn. c noH11)1(eH11e 14,0 ·c 

l rlptatoCll OT 

BeHr1111a1.111si (or onn.) kWhlm"a 

OceerneH11e kWhlm"a 

llPVrH kWhlm"a 

I CYM& 1 

EIP eKTHBHocr Ha or .11aeaHe 1 oo,o % 

EIP eKT.Pa3nPeJl.MPe*a 100,0 % 

ABTOM. vnoaeneH11e 97,0 % 

IE n1EM 97,0 % 

Jcywa 2 kWh/m'• 

I Knll Ha ronnocHa6.11. 88,0 % 

l cyti1a 3 kWh/m2a 

I 
I 
j 

I 

l 
I 
I 

I 
I 
l 
1r 

0,91 _.::J _J 
0,91 _J 

2,53 ~ _J 
2,53 _J 

0,91 _::[ 
_J 

0,91 _J 

1,18 _:I 118 _J _J 

0,63 ~ 
17,1, 17,1 

0,55 ~ 0,55 :J 
0 57 :ti 0 57 ..:.J ' • ' ..:.J 
14,0 :ti 
14,0 ~ 

0,00 ~ 
2,35 ~ 
9,02 ~ 

58,5 

100,0 -:-

100,0 -:-

97,0 j: 

97,0 2:1 
53,1 

88,0 -:I 
11,0 

. . ....:.J 
19,0 ..:.J 
14 0 ....:.J . ..:.J 

0,00 ... 
2,72 ... 

10,46 ... 

79,9 

'00"1 100,0 ~ 
97,0 ~ 

970 ~1 ' ..:.J 
85,0 

88 0 ..:.J ' ..:.J 
96,6 

Pa6oTHH ,D,HH, 41,o,eH 

C'b60Ta, 4/,D,eH 

He,o,enfl, 4/,11,eH 

+ 0,1 Wlm2K = 5.37 

+ 0,1 WlrrrK = 1.27 

+ 0,1 Wlm2K = 1.90 

+ 0,1 Wlm2K = 1.90 

+ 0,1 11 h = 5,66 

+ 1 ·c = 7,69 

+ 1 ·c = 2.36 

I Aa J 

EC-.... I CnecTW 

I o,42 ~I 
[ 1.61 ~I 

I 0,91 ~l 
1 o,33 ~J 

~ 1 

l o,55 .~J 

I 0 52 ..:.Jj ' ..:.J 

I 190 4 1 . ..:.J 

l 14 0 -=-ii ' ..:.J 

§i~ ~ 
~ 

If 
II 

100 0 ....:.J 
100°0 ~ 
97°0 l1 

' ....:.J 
97 0 ..:.J ' ..:.J 

88 0 ..:.J ' ..:.J 
41,5 

25,37 

11,31 

15,63 

2,75 
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Pa~oreH pell~ o,o 'llce.11.1. 

.Qe6HT o,oo m'lhm" 

TeMn. Ha noAaBaHe o,o ·c 

PeKVneoaU11 ff 0,0 % 

lcy>o1a 1 kWhlln'• 

6aaoea -· 
ro:o...:..Jro:o...:..J ...:..J ' ...:J fOPO ...:..Jj0,00 ...:..! ...:..J ' ....:J 
!D.O ...:..Jro.o _,__ 

....:J ' . ...:... 
ro.o_,_Jro:o_,_ ...:..J ' . 

0,1 1,0 

I EC -- 1 CnecTW 

+5 4/Ce""4. = 0,00 LO,O...:..J I ...:..J 
+1 m'lhm~ = 0.00 jo.oo...:..J 1 ...:..J 
•1 ·c = 0.00 !D.O ...:..J I ...:..J 
•1 % = 0.00 r-o.o...:..J1 ...:..J 

I Cyto1a 2 kWhkn'• ... ... ... 

I Kll.Q Ha ronnocHa6A o,o % llD:O ~r-o.o ~ I fD.O ~ 
I Cytola 3 kWhkn'• ... 1,0 
,..ln-"""°"--~-o-ron... _ _ __ 10 ___ kWhkn' __ • ~ 

~ 

naii-n.p ETaJIOH 1 c~10- j liaaoea ....... EC -- I CnecTW 

j3. &re 31,1 kWhm'll 

EirB - KOHCy-.4 aUl1ff 803 Vm"a !2s5 £803 :8j 
Ter.m. pa3nHKa 30,0 ·c J30,0~..:J • ' ...:J 

+ 1 0 Vm" = 0,37 

I roAM•HO C• A CMeCll .. e m' 711 2 175 2 175 

lcy-1 kWhkn'e 9,2 27,7 27,7 

E11>er:r.pa3rpeAMPSJKa 99,0 % 

ABTOM. ynpaBneHHS 97,0 % 
' ...:..J.-----

j99P~...:J, 

Ji.a~~ 
jE_n l EM 97 ,0 % lj97.0 ::::197.0 -71 

I
JSSP _:_J 
]97P ~ 

~=======~r-;;:;;;- _:_J..-----
jcy- 2 kWhkn'e 

I Kn.Q Ha ronnocHa6,a.. 99,0 % 

jcy-3 k\lilh.m'a 

I•-llmmlAaTo"" " ........ ... 
BeHTHnaropH 

n OMnH BSHT Hna~Hff 

n OMnH OTOMSHHS 

E .n lEM 

l cYM9 3 

Pa60T8H peJK~ 

E,ll,HOBP.MOlllHOCT 

0,00 Wlm' 

0,00 Wlm" 

0,00 Wlm' 

0 'l(, 

5,3 

42 'llC8""4. 

250 WJm' 

... 21,t 

1199P~...:..J ' • ' ..,,j 

1,9 31,1 

6aaoea -· 
~~...:..! . ' ...:..J 
~£0,00...:..J • ' _:J 

~~_:J • ' _:J 

jOP~...:..J • ' _:J 

8,0 ... 

IMl!Un'll 

142~~, 
L2.SO~~-

5,3 5,3 

+1 Wlm' = 0.00 

+1 Wlm" = 0,00 

+1 Wlm' = 4,58 

+1 'llC8""4. = 0,13 

+1 W/m' = 2.13 

1 ~ •,u ...:..J 

31,1 

I EC __ , 

ID.00~ 1 rr-o:oo ...:..J I _:J 

JO,OO ...:..J I ...:.J 

LD.0~ 1 ... 

5,3 
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ETIIJlllff 

6 . Pa-

!s .1 Pas1111 11.1111.e111M tta liaJlattca 21,4 

Pa6oreH pell<HM 112 

EAHOBPJ•401l.\HOCT 3,60 

l c)'llla 3 

4/ce~. 

Wlm' 

kWllA'n2• 

!s.2 PasttM -•98111" tta liaJl•ca 1,1 

Pa6oreH pell< HM 112 4/ce~. 

EAHOBp.MOll.\HOCT 0,30 Wlrn2 

kWhkn'a 

6asoea -· 
1112 :ZI 112 ~ 
J3.60 ::j----3,6-0 ~ 

20,4 

1,7 

21,4 

112 jj 
0,30 jj 

1,7 

+5 4/Ce,it.4 . 

+1 W/m• 

+5 4/CB,it.4 . 

+1 W/m• 

0,91 

5,68 

O,Q2 

5,68 

28,4 

112 jJ 
0,30 jj ,.-------

1,7 

6JOA>KeT "Pa3X OA Ha eHeprnff" I EC MepK11 I MOl!.\HOCTeH fiJOA>KeT j ET Kp11ea J ro,D,11w HO pa3npe,D,eneH11e J Tonn11HH11 aary611 J 

T11n crpa,D,a Kn11M. 30Ha KnHM. aoHa 7 - Cocp 11!1 

PecpepeHTHl1 CTOHHOCTl1 2015r. 

napaMen.p ETanoH Cl>CTOSIHM8 683018 nMHMSI Cne .. ECM 

k\l\lhlm2 kWh/m• k\l\lhla k\l\lhlm2 k\l\lhla kVVhlm2 kVVhla 

1. Oronne-n1e 19,7 61,0 165137 96,6 261 573 41 ,5 112-423 

2. BeHTHml..\HR (oronn.) 0,0 0,0 0 0,0 0 0,0 0 

3. 6rB 30,1 9,9 26 884 30,1 81 465 30,1 81 465 

4. noMm1, B8HT .(OTOnn .) 0,0 0,0 0 0,0 0 0,0 0 

5. OcserneHHe 5,3 5,3 14 425 5,3 14 425 5,3 14 425 

6. Pa3Hl1 22,2 22,2 60 010 22,2 60 010 22,2 60 010 

Oliiqo (oTOnneHMe) 77,3 98,4 266 456 154,1 417 473 99,0 268 323 

Ofill.\a oronnReMa nnoll.\ 2 709 

7.1 OxnalK,D,aHe 0,0 0,0 0 0,0 0 0,0 0 

7.2 BeHrnnal..\11R(oxn.) 0,0 0,0 0 0,0 0 0,0 0 

7.3 BeH-11narop11 (oxn.) 0,0 0,0 0 0,0 0 0,0 0 

7.4 ,.Qpyr11 (oxn.) 0,0 0,0 0 0,0 0 0,0 0 

Oliiqo (oxnuAaHe) 0,0 0,0 0 0,0 0 0,0 0 

Ofill.\a oxnall<,11,aeMa nnoll.\ 0 

OTonneHMe M oxn. I 0,0 o.o I 0 0,0 0 I 0,0 0 
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610,ll,ll(er "Pa3xo.q Ha eHeprnR" J EC Mep1<11 MOUIHOCTeH eilO,ll,lKBT I ET icp11ea J ro,1111w Ho pa3npe.qeneH11e J Tonn11HH11 aaryl5Mj 

T11n crpa.qa :>KHJ111111eHeino K5er . Knl1M. 30Ha Kn11M. 30Ha 7 - CocjJ 11ff 

PecjJ epeHTHl1 CTOHHOCTH 2015r. llla411cn11renHa reMneparypa 

napawenp C-.CTORHMe liUOla nMHllR CneAECM 
W/m• 'rN'-1 W/m• kVll Wlm' kW 

1. OronneH11e 61,7 167 72,0 195 45,2 122 

2. BeHrnmt.111R (oronn .J 0,0 0 0,0 0 0,0 0 

3. 6rB 0,0 0 0,0 0 0,0 0 

4. 88HTHn<iTOPl1 11 noMnl1 0,0 0 0,0 0 0,0 0 

5. OcserneH11e 0,0 0 0,0 0 0,0 0 

6. Pa3Hl1 0,0 0 0,0 0 0,0 0 

610AJKeT "Paaxo.q Ha eHeprnR'' I EC Mep1<11 I Mo111HocTeH t510,ll,lKeT ET KPHBa I ro,1111wHo pa3npe.qeneH11e I Tonn11HH11 3aryl511 I 

7.00 

6.30 

5.60 

4.90 

4.20 
~ 
" q 

3.50 N 
.g 
£ 
35 
::< 2.80 
"' "' a. 
" r 2.10 UJ 

1.40 

0.70 

0.00 I 

-3.0 -0 .1 2.8 
I 

5.7 
I 

8.6 

'""' 
""' .. __ \ , ______ _ 

I 

11.5 
TeMneparypa oC 

I 

14.4 
I 

17 .3 
I 

20.2 
I 

23.1 

>> 

26.0 
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610,!l)KeT "Paaxo,D. Ha eHeprn11· l EC MepK11 l MOLUHOCTeH filOAJKeT I ET Kp11sa r OAHW HO paanpe,D.eneH11e I TonnHHHH 3aryo11 I 

ro.qMWHO pHnpe.qeneHMe 

kVVhfm• 

136 

102 - Oxna)K,O,aHe 

68 - OceerneH11e 

- 8eHTHJlaTop11, noMn 

34 

- BeHnma411R (oronn. 

0 - OronneH11e 

Cl>CTORHHe 5a30Ba nHHHR Cne,D. ECM 

610,D.JKeT "Pa3XOA Ha eHeprnft" EC MepKH l MOLUHOCTeH filO,D.JKeT J ET KPH Ba J ro,D.Hw HO pasnpe,D.eneH11e I Tonn11HH11 aaryt111 L 
T11n crpa,D.a :>KHJlHL149HfinoK5eT. 

PecpepeHTHl1 CTOHHOCTl1 

1. , Q~ri.11.!l~.~!l.: . l,J .. :.C:.~':i"I 
1 . OronneH111e: U - nposopl.J!ll 
1 . OTOnneH111e : U - no.a. 
1 . OTOnneH111e : HH cplllflTP81.J!11 ~ 

2015r. 

KnHM. 30Ha Kn11M. 30Ha 7 - Cocp Hft 

kW him" kWhle 

.. . .. ::2!i,~?. . ~?1!i ................... ~.?.1 .. !i ............ . 
-11 ,31 -30 644 -30 644 
-15,63 -42 329 -42 329 

-7 461 -7 461 

-55,11 -141151 
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05EKT: MHorocpaM11tnHa >K11tn111~Ha crpaAa 
yn .12, 6110K 2, ce110 AHeso, o6wviHa ConoT 
npeAV1 ECM 

ltb-1111cmieaHe Ha Koecp. Ha ron11onpeM111HaBaHe Ha : EilEMEHT 1 - CreHa nm 1 
naHeJl 22 CM 

lt13XOAH11'1 AaHHll'1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -16 °C 

CJ1011 I B(MM) I.. R m2K/WI 

1 rnncosa wnaKJloBKa 5 0,290 0,017 ter 15, 18 

2 cr.6eroH 120 1,630 0,074 t1 ,2 14,67 

3 Crnoonoo 40 0,045 0,889 t2,3 12,51 

4 cr.6eroH 40 1,630 0,025 b,4 -13,60 

5 B8POL.111'1Mns:ic.p-p 15 0,870 0,017 t4,5 -14,32 

6 0 0 0,000 0,000 ts.s -14,83 

tBH -16,00 

Relement=I 1,022 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ernent+Rse= 1, 192 m2.°C/W 

U= 0,839 W/m2.°C 

M3MeHeHMe Ha TeMneparypara no c11oeee 

30,00 

20,00 
u 
0 -ra 10,00 :c 

\ I 
u 
s I c: 0,00 c:[ 

I \ l I 
I 

ra 
J: 

I -10,00 

I I 
\I. I I 

-20,00 T .,. 
tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I ter=I 15,18 oc I I tsnara=I 15,3 oc I 
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05EKT: MHorocpaM111nHa >K111n111~Ha crpa.o.a 
yn.12, 6noK 2, ceno AHeBo, 06~111Ha ConoT 
npe,D. 111 ECM 

v131.l1t1cm1saHe Ha Koecp. Ha ronnonpeM1t1HasaHe Ha : EflEMEHT 2 - CreHa nm 2 
naHen 22 cM 

ll13XOAHl.'1 AaHH1'1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoiit I 5(MM) I.. Rlm2K/Wl 

1 rnncosa wnaKilOBKa 5 0,290 0,017 tsr 17,30 

2 CT.6eTOH 160 1,630 0,098 t1 ,2 17,07 

3 Crnoonoo 40 0,045 0,889 t2,3 15,78 

4 B800U1'1Mnl'IC.D-D 15 0,870 0,017 b ,4 4,13 

5 EPS 50 0,034 1,471 t4,5 3,90 

6 M831'1I1Ka BAUMIT 5 0,700 0,007 ts.a -15,38 

tsH -16,00 

Rerement=I 2,499 lm2.°C/W 

Rsr= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rsr+Re1emen1+Rse= 2,669 m2.°C/W 

U= 0,375 W/m2.°C 

1113MeHeH111e Ha TeMneparypaTa no cnoeee 

30,00 

I I I I 20,00 l I I I u 

T 1'. 0 

"' 10,00 :i: 

I I f".... , I I u 
:s: \. c: 0,00 I 
1:1: 

I I I I\ I "' ::c t\. -10,00 

I I I 
."\ l 

I -20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I tsr=I 17,30 ·c I I tenara= I 15,3 ·c I 
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06EKT: MHoroQ>aM111nHa >1<111n111iuHa crpa,aa 
yn.12, 6noK 2, ceno AHeso, 06w,1;1Ha ConoT 
npeA1t1 ECM 

lt13Ylt1CJlflBaHe Ha Koecp. Ha rnnnonpeM1t1HaBaHe Ha : EilEMEHT 3 - CreHa nm 3 
naHen 26 CM 

lt13XOAH1t1 AaHHlt1 : 

TeMnepaTypa Ha BbTp.Bb3Ayx 19 °C 
TeMnepaTypa Ha BbHW.Bb3Ayx -16 ·c 

CJlOH I 5 MM A. R{m2KIW} 

1 rnncosa wnaK!lOBKa 5 0,290 0,017 teT 15,26 

2 CT.68TOH 160 1,630 0,098 t1 ,2 14,76 

3 Crnponop 40 0,045 0,889 t2,3 11 ,94 

4 CT.6eTOH 40 1,630 0,025 b,4 -13,65 

5 saoou,1t1Mnflc.o-o 15 0,870 0,017 t4,5 -14,35 

6 0 0 0,000 0,000 ts,6 -14,85 

tsH -16,00 

Relement=I 1,046 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 1,216 m2.°C/W 

U= 0,822 W/m2.°C 

"13MeHeHHe Ha TeMneparypaTa no cnoeee 

30,00 

I 20,00 
u 
0 ---Ill 10,00 ::c 

I I \ I 

I u 
:s: 
c 0,00 ~ 

I \ I 
Ill 
::c 

-10,00 

I " 
-20,00 

tBT tl,2 t2,3 t3,4 t4,S tS,6 tBH 

I tsr=I 15,26 oc 
I I ts11ara=I 15,3 ·c 

I 
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05EKT: MHoro¢aMHnHa >KHnHutHa crpa,D,a 
yn.12, 6noK 2, ceno AHeso, o6utviHa ConoT 
npe,llVI ECM 

V13Yt.-1CJ1ABaHe Ha Koecp. Ha ronnonpeMt.-1HaBaHe Ha : E.TlEMEHT 4 - CreHa nm 4 
naHen 22 CM 

V13XOAH 111 AaHHt.-1 : nOAnOKp"1BHO 

TeMnepaTypa Ha BbTp.Bb3Ayx 19 ·c 
TeMnepaTypa Ha BbHW.Bb3Ayx -16 ·c 

cnolit I a(MM) 1 R(m2KIW) 

1 nmcosa wnaKJ10BKa 5 0,290 0,017 tBT 15,18 

2 CT.6eTOH 120 1,630 0,074 t1 ,2 14,67 

3 Crnoonop 40 0,045 0,889 t2,3 12,51 

4 CT.6eTOH 40 1,630 0,025 b,4 -13,60 

5 saool.\"1Mn~c.o-o 15 0,870 0,017 t4,5 -14,32 

6 0 0 0,000 0,000 ts,6 -14,83 

tsH -16,00 

Relement=I 1,022 lm2.°C/W 

Rs1= 0,1 30 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1emen1+Rse= 1, 192 m2.°C/W 

U= 0,839 W/m2.°C 

M3MeHeHMe Ha TeMnepaTYpaTa no c11oeee 

30,00 I 

20,00 I 
u I 

I 0 
T --. 

n:I 10,00 :z: 

\ u 
:s: 
c 0,00 I 

r::t I 

I \ I I 
n:I 
J: 

I -10,00 
~ 

I T T 
-20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I tsr=I 15,18 ·c I I tsnara= I 15,3 ·c I 
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06EKT: MHorocpaM111nHa >K111n111w,Ha crpaAa 
y.n.12 , 6noK 2, ce.no AHeso, o6w,V1Ha ConoT 
npe,llV1 ECM 

V134V1CmlBaHe Ha KOecp. Ha TOn.nonpeML-1HaBaHe Ha : EilEMEHT 5 - CreHanm 5 
l..IOKb.n 

V13XOAH L-1 ,QaHHL-1 : 

TeMnepaTypa Ha BbTp.Bb3Ayx 19 ·c 
TeMnepaTypa Ha BbHW.Bb3Ayx -16 ·c 

c.no~ I o(MM A. R(m2KIW) 

1 sapOL.\L-1Mnflc.p-p 15 0,870 0,017 tsT 7, 11 

2 CT.68TOH 300 1,630 0,184 t 1,2 5,54 

3 M03a~Ka 40 3,490 0,011 t2,3 -11 ,29 

4 0 0 0,000 0,000 b,4 -1 2,34 

5 0 0 0,000 0,000 t4,5 -12,34 

6 0 0 0,000 0,000 ts.6 -12,34 

t sH -16,00 

Relement=I 0,213 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 0,383 m2.°C/W 

U= 2,613 W/m2.°C 

1113MeHeH111e Ha TeMneparypaTa no cnoese 

30,00 
I I 20,00 I 

u I 0 
nl 10,00 I 

::c ...__ I 
u 

' 
:s: 
c: 0,00 C[ 

"' 
I nl ::c I 

-10,00 ... ... 
T 

~ 

~~ 
-20,00 

tBT tl,2 t 2,3 t 3,4 t4,5 tS,6 tBH 

I tsT=I 7, 11 ·c 
I I tsnara=I 15,3 ·c 

I 
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06EKT: MHoroQ>aM1o1nHa >K1o1n1o1 LUHa crpaAa 
yn.12, 6n oK 2, ceno AHeso, 06LU1t1H a ConoT 
npe,a 111 ECM 

lt134111CJl s:l BaHe Ha KOecp. Ha TOn11onpeM1t1HaBaHe Ha : E.IlEMEHT 6 - CreHa nm 6 
B KOHTaKT CbC 38Ms:l 

lt13XOAH 111 ,D.aHHll1: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi:1 I B MM !.. R(m2K/Wl 

1 sapo1...1111Mns::ic.p-p 15 0,870 0,017 ter 12,72 

2 cr.6eTOH 250 1,630 0,153 t 1,2 11,88 

3 MVWaMa X111APOll13. 5 0,170 0,029 t2,3 4,47 

4 6anacrna 200 1,100 0,1 82 b,4 3,05 

5 rnaM6oeaHa nobcT 200 1, 160 0,172 t4,5 -5,74 

6 0 0 0,000 0,000 ts,6 -14,07 

teH -16,00 

R element=I 0,554 lm2.°C/W 

Rs1= 0,1 30 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1emen1+Rse= 0,724 m2.°C/W 

U= 1,381 W/m2.°C 

1<13MeHeH111e Ha reMneparypara no c11oeee 

30,00 

I I l I I 20,00 

l I u 
0 
ta 10,00 :z: I -..~ I u 
:s: 

I ~ c 0,00 I 
r:t: 

I ~ I 
ta 

::c 
-10,00 ' 

I I I l .......... ...__ 

I ~ -20,00 
t BT tl,2 t 2,3 t3,4 t4,5 tS,6 t BH 

I tsr=I 12,72 ·c 
I I tsnara= I 15,3 ·c 

I 
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05EKT: MHoro¢aM111nHa >K111n111iuHa cr pa,D,a 
yn. 12, 5noK 2, ceno AHeso, o6ll.(V1Ha ConoT 
npe,avi ECM 

lt13'-1V1Cm'IBaHe Ha Koecf:>. Ha TOnnonpeM 1t1HaBaHe Ha : EilEMEHT 7 noKpHB THn 1 
rasaHcKa KOHcrpyK~1t1R 

lt13XO,llH "1 ,llaHH"1 : 

TeMneparypa Ha BbTp.Bb3,llyx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -16 °C 

cnoi:l I 5(MM A. R(m2KIW) 

1 sapo~ 111 MnRc . p-p 20 0,870 0,023 tsr 13, 15 

2 CT.69TOH 200 1,630 0,123 11 ,2 11,80 

3 KePaM3"1T 50 0,160 0,313 t2,3 4,62 

4 0 0 0,000 0,000 b ,4 -13,66 

5 0 0 0,000 0,000 t4,5 -13,66 

6 0 0 0,000 0,000 ts,6 -13,66 

t sH -16,00 

Re1emen1=I 0,458 lm2.°C/W 

Rsi= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,598 m2.°C/W 

U= 1,672 W/m2.°C 

1113MeHeH111e Ha TeMnepa'fYpaTa no c11oeee 

30,00 

I I I I 20,00 

1 I I u 
0 

"' 10,00 T ~ 

:i:: 

I I ,..~ u I s \. c: 0,00 r::[ 

I 
\ I "' ::c r\. I -10,00 

I '1. - ......... , 
-20,00 

tBT tl,2 t 2,3 t 3,4 t4,5 tS,6 tBH 

I tsr= I 13,15 oc 
I I tsnara=I 15,3 oc 

I 
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05EKT: MHorocpaM1-1nHa >K"1n"1ll.lHa crpaAa 
yn. 12, 5noK 2, ceno AHeso, o6ll.lV1 Ha ConoT 
npe,1:1111 ECM 

V13YV1Cm'IBaHe Ha Koecp. Ha rnnnonpeMLl!HaBaHe Ha : EilEMEHT 8 noi<pr.1B Tr.in 1 
noKpLllBHa KOHCTpyK~Lils:l 

V13XO,[IHLll ,QaHHLll: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi:i I ()(M M) A. R m2KJW) 

1 cr.6eroH 200 1,630 0,123 tsr 8,47 

2 MVWaMa XLllAPOLll3. 5 0,170 0,029 t1 ,2 -4,44 

3 KepeMLllALll 40 0,990 0,040 t2,3 -7,54 

4 0 0 0,000 0,000 b,4 -11,79 

5 0 0 0,000 0,000 t4,5 -11 ,79 

6 0 0 0,000 0,000 t s,6 -11 ,79 

tsH -16,00 

Relement=I 0,193 lm2.°C/W 

Rs1= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,333 m2.°C/W 

U = 3,007 W/m2.°C 

"13MeHeH1-1e Ha TeMneparypaTa no cnoese 

30,00 

20,00 
u 
0 

"' 10,00 :c ., I 
I I u 

:s: 
c 0,00 .... 
c:[ 

" I I I "' ......... ::c 
-10,00 

~~ I 
T -..... 

~~ 
-20,00 

tBT tl,2 t2,3 t 3,4 t4,5 tS,6 t BH 

I tsr=I 8,47 ·c 
I I tanara= I 15,3 ·c 

I 
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06EKT: MHorocpaMMnHa >KMnMll.IHa crpa.a.a 
yn.12, 6noK 2, ceno AHeso, o6ll.IV1Ha ConoT 
npe,a111 ECM 

V13~V1Cn$'1BaHe Ha Koe¢. Ha ronnonpeM1<1HaBaHe Ha : E.flEMEHT 9 no1qn1e nm 2 
noKpV1BHa KOHCTPYKUV1$'1 

V13XOAHl-1 AaHHl-1: repac1-1 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMnepaTypa Ha BbHW.Bb3Ayx -16 °C 

cnolil I a(MM) A. R(m2KIW) 

1 sapo4111Mn$'1c.p-p 20 0,870 0,023 tsr 7,89 

2 CT.69TOH 200 1,630 0,123 t1 .2 5,34 

3 MYWaMa XV1APOV13. 5 0,170 0,029 t2 ,3 -8,29 

4 0 0 0,000 0,000 b ,4 -11,56 

5 0 0 0,000 0,000 t4,5 -11 ,56 
6 0 0 0,000 0,000 t5,6 -11 ,56 

tsH -16,00 

Re1emen1=I 0,175 lm2.°C/W 

Rs;= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1emen1+Rse= 0,315 m2.°C/W 

U= 3,174 W/m2.°C 

M3MeHeHMe Ha TeMneparypara no cnoeee 

30,00 

I I I I 20,00 
... I I I 0 
nl 10,00 :z: ...._ 

~ I ... I :s: 
c 0,00 c:[ 

I\ I 
nl 
::c 

-10,00 I I ...._ 

I I r -~. 
-20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I ter=I 7,89 oc I I tenara=I 15,3 oc I 
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05EKT: MHorocpaM111nHa >1<111n111~Ha crpa,a.a 
yn .12, 5noK 2, ceno AHeBo, 06Ll.(1t1Ha ConoT 
npeA1t1 ECM 

il13"lli1Cill'IBaHe Ha Koe¢. Ha ronnonpeM1i1HasaHe Ha : EilEMEHT 10 noA nm 1 
KOHTaKT 36Ml'I 

il13XOAH1i1 ,!\aHHli1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -1 6 °C 

CJlO L'.i I 8(MM) A. R m2KIW) 

1 CT.6eTOH 200 1,63 0,123 tsr 11 , 16 

2 MVWaMa Xli1APOli13. 5 0,1 7 0,029 t 1,2 5,50 

3 5eTOH-2400ka/m3 200 1,45 0,138 t2,3 4,14 

4 r paM6osaHa npbcT 300 1, 16 0,259 b,4 -2,22 

5 0 0 0,0001 0,000 t4,5 -1 4,15 

6 0 0 0,0001 0,000 t s,6 -14,15 

tsH -16,00 

Relement=I 0,549 lm2.°C/W 

Rs1= 0,170 m2.°C/W 

Rse= 0,040 m2.°C/W 
0,000 

R= R s1 +Re1ement+Rse= 0,759 m2.°C/W 

U= 1,318 W/m2.°C 

1113MeHeH111e Ha TeMnepaTYpaTa no c11oeee 

30,00 
I I 

I I I 
20,00 I 

I 

I I 
I 

I I 
u l I 0 .,, 10,00 :i:: I ..... ~ 

I 
I 

I 
u 

I :s: I T ~ c 0,00 c:[ 

l I 
~ 

~~ 
I .,, 

::c 
-10,00 i 

I 

I 
"'1. . -. 

-20,00 I 

t BT tl,2 t2,3 t3,4 t4,5 tS,6 t BH 

I ter= I 11, 16 oc I I tsnara=I 15,3 oc I 
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05EKT: MHorocpaM11111Ha >K11111111~Ha crpa,aa 
yn.12, 5noK 2, ceno AHeso, 06~1t1Ha ConoT 
npeA1t1 ECM 

lt13'-11t1CJ1~BaHe Ha Koe¢. Ha TOnnonpeM1t1HaBaHe Ha : EilEMEHT 11 noA nm 1 
oronn~eMo/Heoronn~eMo 

lt13XO,[\Hlt1 ,D,aHH1t1: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMnepaTYpa Ha BbHW.Bb3Ayx -16 ·c 

cnolii I 5fMM) A. R{m2KIW) 

1 M03alliKa 40 3,49 0,011 tsr 7,95 

2 L\eM . n~c. oa3TBOP 60 0,93 0,065 t 1,2 7,21 

3 CT.6eTOH 200 1,63 0,123 t2,3 3,02 

4 0 0 0,0001 0,000 b,4 -4,95 

5 0 0 0,0001 0,000 t4,5 -4,95 

6 0 0 0,0001 0,000 t5,6 -4,95 

tsH -16,00 

Relement=I 0,199 lm2.°C/W 
I 

Rs1= 0,170 m2.°C/W 

Rse= 0,1 70 m2.°C/W 
0,000 

R= Rs1+Re1ernent+Rse= 0,539 m2.°C/W 

U= 1,856 W/m2.°C 

1113MeHeH111e Ha TeMnepaTYpara no cnoese 

30,00 

I I 20,00 
u I 0 
ta 10,00 :z: 

I I u --~ :s: ~ c: 0,00 ct ......... 1 I ta ::c 
T -10,00 

.......... 

I I ~~ 
-20,00 I I 

tBT tl, 2 t2,3 t3,4 t4,5 tS,6 tBH 

I tsr=I 7,95 ·c I I tsnara=I 15,3 ·c I 
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05EKT: MHorocj)aM111nHa >1<111n111UJ,Ha crpa,o,a 
yn .12, 5noK 2, ceno AHeso, o6UJ,V1Ha ConoT 
npe,D,V1 ECM 

V134 V1 Cns''IB8He Ha Koecp. Ha TOn11onpeMV1HaBaHe Ha : E.nEMEHT 12 noAnm2 
epKep 

V13XO,ll,HV1 ,!l,aHH V1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -16 °C 

cnoilt I 8 MM) A. R m2KIW) 

1 re pa Kor 12 1,050 O,Q11 tsr 8,82 

2 1..1eM. nflC. pa3TBOP 38 0,930 0,041 11 ,2 7,65 

3 cr .6eTOH 200 1,630 0,123 t2 ,3 3,49 

4 BaDOL.IV1MnflC.D-D 25 0,870 0,029 b ,4 -9,00 

5 0 0 0,000 0,000 t4,5 -1 1,93 

6 0 0 0,000 0,000 ts.a -11,93 

tsH -16,00 

Re1emen1=I 0,204 lm2.°C/W 

Rs1= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1emen1+Rse= 0,344 m2.°C/W 

U= 2,909 W/m2.°C 

1113MeHeHMe Ha TeMneparypara no c11oese 

30,00 I 

I 20,00 I 

u I 0 I tll 10,00 ::c - I 

I 
u T --~~ :s: 
c 0,00 r::[ 

I ~'1 I I tll 
:J: 

I -10,00 

I I I T -- .......... ~ 
-20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 t BH 

I tsT=I 8,82 oc I I tenara= I 15,3 oc I 

-51-



Koe¢i1o11.11o1eHT Ha ronnonpeMMHaeaHe npe3 noKpMBHM npocrpaHcrea 
np;,seAeHCTa B'1COY'1Ha Ha Bb3AYWH'1fl cnoi:i ce onpeAens:1 no QiopMynaTa: 

V' , m3 
A', m2 

V' 
0,0 = A' (m) , KbAeTO 

06eMbT Ha noAnOKP'1BHOTO npoCTpaHCTBO no BbTpeWH'1 pa3Mep;, 
nnolJ.lTa Ha nOAOBaTa nnoYa Ha noAnOKp'1BHOTO npoCTpaHCTBO no BbTpewH'1 pa3Mep;, 

Aei:iCTBITTellH'1flT Koecjl;,4;,eHT Ha TonnonpeM'1HaBaHe Ur' ce onpeAens:1 no QiopMynarn: 

A2 , m2 
U2, W/m2K 

Aw, m2 

Uw, W/m2K 

n, h-1 

V, m3 

1 

nnolJ.lTa Ha TasaHcKaTa nnoYa Ha nocneAH'1fl 0Tonns:1eM eTalK 

Koecjl;,4;,eHTa Ha TonnonpeM'1HaBaHe Ha TaBaHcKaTa nnoYa Ha nocneAH'1fl 0Tonns:1eM 
eTalK 
nnolJ.lTa Ha noKp'1BHaTa nnoYa OT noKp'1BHaTa KOHCTPYK4'1fl 

Koecjl;,4;,eHTa Ha TOnnonpeM'1HaBaHe Ha noKp'1BHaTa nnoYa 

nnolJ.lTa Ha seprnKanHITTe orpa)l(AalJ.l'1 eneMeHrn 
Koecjl;,4;,eHTa Ha TonnonpeM'1HaBaHe Ha sepT'1KanH'1Te orpa)l(AalJ.l'1 eneMeHrn Ha 
noAnOKP>lBHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha Bb:JAyxoo6MeHa B noAnoKp'1BHoTo npoCTpaHCTso; np;, ynnbTHeH'1 
noKp'1B'1 ce np;,eMa n = 0, 1 h-1 , a np;, HeynnbTHeH'1 n = 0,3 h-1 

06eMbT Ha Bb3Ayxa B noAnOKp'1BHOTO npocTpaHCTBO 

Koecjl;,4;,eHTITTe Ha TonnonpeM'1HaBaHe U1, U2 ;, Uw ce onpeAens:1T no cneAHITTe cjlopMyn;, : 

1 

1 

1 

1 
--------- ( W / m : K ) 

('"" 0_) 0 ,1,.- "°J= l },f +R,.1 

1 
------~---- (W/m2 ,~) 

'°"n O; ) 
' C"-1=1 ,..<- ' o,o4 

A j 

1 
------

0
- . --- ( W / m2 K ) 

0 .13 + c~7= 1 +-) + o .o4 
A.i 

CbnpoT;,aneH'1f!Ta Ha TonnonpeAaBaHe Rse1 ;, Rsi2 ce onpeAens:1T no QiopMynaTa: 

= o._ , 
R.,1 = R" 2 (m- K / W) 

/ .l.KZ 

EKB'1BaneHTH'1s:IT KOecjl'14'1eHT Ha TonnonpoBOAHOCT Ha Bb:JAYWH'1fl cnoei B HeOTonns:1BaHOTO noAnOKp'1BHO 

npoCTpaHCTBO .>-eKB ce onpeAens:1 KaTO AeKB= A.EK. KopeK4'10HH'1flT Koecjl'14'1eHT EK e QJYHK4'1fl Ha 

npo'13BeAeH~eTO Gr.Pr, T.e. EK= f (Gr.Pr) 
CTOi:iHOCTITTe Ha Gr.Pr ce npeCMf!TaT B 3aB'1C'1MOCT OT Ae6en'1HaTa Ha Bb3AYWH'1fl cnoi:i <Sec. 
3a CTOi:iHOCT\o1 Ha np0'13BeAeH '1eTo: 

Gr.Pr<103 

EK= 0, 105(Gr.Pr)0
·
3 

106<Gr.Pr<1 010 EK= 0,4(Gr.Pr)0
·
25 
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Croi:1Hocna Ha KpITTep1,u1 Ha rpacxo¢ ce npecMRTa no ¢opMynarn: 

gf30!- ce,.1 - e,,21· 
Gr = - -

v : 

g e 3eMHOTO ycKopeH1-1e, m/s2 

, Kb,D,eTO 

/3 = e,, 
1 ( !'( - 1 ~ 

7 27 3 ,1 5 ' ) 
e Koe¢1-1t.11-1eHT Ha o6eMHO pa3w1-1peH1-1e 

06c - B"1C04"1HaTa Ha Bb3AYWH"1R cnoi:1, m 

(8se1 -8s;2) - pa3I1"1KaTa MeJKAy nOBbpXHOCTHITTe TeMneparyp1-1 Ha ABeTe nI104"1, ' C 

v - K"1HeMarn4eH B"1CK03>tTeT Ha Bb~yxa, m2/s 

TeMneparypaTa Ha Bb~yxa e noAnoKp>ieHoTo npocTpaHCTBO ce onpeAeilR no ¢opMynaTa: 

8, A 1 U1 + 8,A 2 U2 + 8,A ... .- U.,. + 8.,0,33nV 

A 1 U1 + .4 2 U 2 +A.,. Uw + 0,33nV 

9; e cpeAHaTa o6eMHa TeMneparypa Ha crpaAaTa, ·c 
9u - TeMneparypaTa Ha Bb~yxa B noAnOKp>tBHOTO npoCTpaHCTBO, ·c 

, Kb,D,eTO 

a. - BbHWHaTa TeMneparypa c Hai:1-roI1RMa npOAbillKITTeilHOCT 3a OTOnil>iTeI1H"1R nep>tOA, ·c 

Koe¢>it.1>ieHTITTe Ha TonnonpeM>iHaeaHe U1 " U2 ce >t34>tCI1RBaT, KaKTo cneAea: 

a) np>i onpeAeilRHe Ha 9561 " 95;2 - CbC cbnpornBileH>iR Ha TonnonpeAaBaHe R561=0, 10 m2KJW " 

R~2 = 0,17 m2KJW; 

6) np>i onpeAeilRHe Ha Aei:1CTB>iTenHITTe "1M CTOi:1Hocrn - c nonyYeH1-1Te CbnporneneH1<1R 
TonnonpeA3BaHe Rse1 " Rsi2 OT nocoYeHaTa no-rope ¢opMyna 

TeMneparyp>iTe Ha nOBbpXHOCrnTe, rpaH>i4el.l1"1 c B~YWH>IR cnoi:1 B noAnOKp>tBHOTO npoCTpaHCTBO, ce 
onpeAeilRT no ¢opMynITTe: 

e,,1 = e" .,.. R,,1 u1 ce, - B,J = e,. + o.1u1 ce, - e,J c 0 c) 

B,:1 = 8.., - R,,2 U2 (8.., - 8, ) = 8., + 0 .1U2 (B,_, - B, ) ( °C) 

u .... . ..... 
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1113XO,QHlll CTOi;1HOCTlll nPlll onPE,QEil.RHETO HA Ur -nbPBA lllTEPAL.1111.R 

A' m2l V' m3 n h-1 V m3 

214,2 343,0 0,100 343,0 

R1 m2K/W R2 m2K/W Ur W/m2K 

0,458 0,193 1,031 

13(1\') v (m2/s) >.(W/mK) 

0,003799 1,184E-05 0,0238 

onpeAeJUIHe Ha TeMneparypH 8 
9; (°C) 80 (°C) Su (°C) Sse1 (°C) 8~2 (°C) >-... (W/mK) Rse1 m2K/W Rsi2 m2K/W) 

-1 ,0 -16 -9,9 -8,56 -12,48 2,21 0,36 0,36 

noMOLUHlll CTOlilHOCTlll nPlll onPE,QEilflHETO HA E 

Gr.Pr<103 103<Gr. Pr<106 106<Gr.Pr<1010 

1,00 72,10 92,48 

1113XO,QHlll CTOi;1HOCTlll nPlll onPE,QEil.RHETO HA Ur - PEAilEH 

A' m2l V m3 

214,2 0,100 343,0 

R1 m' KJW 
0,458 0,720 

1113XO,QHlll CTQi;1HOCTlll nPlll onPE,QEilflHETO HA Ur. PE¢>EPEHTEH 

reoMeTpH'IHH pa3Mep11 H o6eMH Ha noAnOKPHBHOTO npocTpaHCTBO 

A' (m2l I V' (m3) I o,, (m) I A1 (m2l I A2(m2) I Aw (m2) I 
214,2 I 343,0 I 1,60 I 214,2 I 240,0 I 82,00 I 

CbnpOTHBneHHA H Koe<P111.1eHTH Ha TonnonpeMHHaeaHe 

R1 (m2K/W\ I R2 (m2K/W) I Rw (m2KJW) I U1 (W/m2K) I 
3,133 I 0,193 I 1,85 I 0,278 

KOE¢>111LIEHT HA ron11onPEMlllHABAHE nPE3 
noKPi.1BHOTO nPOCTPAHCTBO nbPBA lllTEPAUlllfl 

KOE¢>111L.IEHT HA ron11onPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO PEAilEH 

KOE¢>111L.IEHT HA Ton11onPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO PE¢>EPEHTEH 

I 
U2 (W/m2K) I Uw (W/m2K) I 

1,678 I 0,541 I 

1,031 

0,720 

0,246 

n(h-1) I V (m3) 
0,100 I 343,0 

I Ur (W/m2K) 
I 0,246 

W/m2K 

W/m2K 

W/m2K 



Koect>i.tl.IMeHT Ha TonnonpeMi.tHasaHe npe3 noKpi.tBHM npocTpaHCTBa 
np1'1BBABH8Ta Bl'1COYl'1Ha Ha Bb3AYWHl'1R CJ10~ ce onpeABilR no cjlopMynaTa: 

V', m3 
A', m2 

V' 
o" = A1 (m) 

06eMbT Ha noAnOKp1'1BHOTO npoCTpaHCTBO no BbTp8WHl'1 pa3M8p1'1 
nnoU1Ta Ha nOAOBaTa nnoYa Ha noAnOKp1'1BHOTO npoCTpaHCTBO no BbTp8WHl'1 pa3M8p1'1 

,Aei;\CTBITTeflHl'1RT Koecjl;,4;,eHT Ha TonnonpeML-1HaBaHe Ur' ce onpeAeilR no cjlopMynaTa: 

u 

A:i. , m2 
U2, W/m2K 
Aw,m2 

Uw, W/m2K 

n, h-1 

V, m3 

r 

1 
( W / m 2 K ) 

1 , A 
u\ .,.. A 1 U2 +A.,. U'"' + 0 ,33nV 

nnoU1Ta Ha TaBaHCKaTa nilOYa Ha nOCJ18AHL-1R OTOnilRBM eTa>K 

Koecjll-14L-1eHTa Ha TOnnonpeMl'1HaBaHe Ha TaBaHCKaTa nnoYa Ha nOCJ18AHL-1R OTOnilRBM 
eTa>K 

nnoU1Ta Ha noKpl-IBHaTa nnoYa OT noKp1'1BHaTa KOHCTPYK41'1R 

Koecjl1-141-1eHTa Ha TonnonpeMl'1HaBaHe Ha noKpl'1BHaTa nnoYa 

nnoll.ITa Ha seprnKanHITTe orpa>KAall.11'1 eneMeHrn 

Koecjl1-141-1eHTa Ha TonnonpeMl'1HaBaHe Ha sepT1-1KailHl'1Te orpa>KAall.11'1 eneMeHTL-1 Ha 
noAnOKPl'1BHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha Bb3t1yxoo6MeHa B noAnOKp1'1BHOTO npoCTpaHCTBO; npl-1 ynilbTHBHl'1 
noKp1'1Bl'1 ce np1-1eMa n = 0, 1 h-1, a np1-1 HeynnbTHeHl'1 n = 0,3 h-1 

06eMbT Ha Bb3t1yxa B noAnOKp1'1BHOTO npocTpaHCTBO 

Koecjl1-141-1eHTITTe Ha TonnonpeM1-1HaBaHe U1, U2 1-1 Uw ce onpBAeilRT no CJ1BAHITTe cjlopMyn;, : 

u 1 

1 

Rz:1 ..,... C:E7=1 ~) ..,... R.,1 

1 

0 
Rz,z + (:E/"=1 ~) + R$,z 

1 

(" " 0_) Rz: \. + L.i = 1 )~ . + Rsst.-,· 
} 

1 
-----

0
.,..-_ --- ( Hl / m2 K) 

0 .1 T (L i: 1 .:;.L) + R -~1 
~ /i. f 

1 
---------- ( W / m 2 K ) 

(" " o ; ) R , :: .,- ""-i=l-:-; 0 ,04 

1 
------~---- cw / rn2 K) 

O · 
0 .13 + c:E;=1 -.L) + o .o 4 

I /,. i 

CbnpornaneHl'1RTa Ha TonnonpeAaBaHe Rse1 1-1 Rsi2 ce onpeAeilRT no cjlopMynarn: 
~ 

= 0
zc 

i . l:KZ: 

(m2 K / W) 

EKBl'1Ba!l€HTHl'1RT KOBcjl1'141'1BHT Ha TonnonpoBOAHOCT Ha Bb3AYWHl'1R CJ10i;\ B HBOTOnilRBaHOTO noAnOKpl'1BHO 

npoCTpaHCTBO >.eKB ce onpeAeilR KaTO Ae•a= 11.EK. KopeK41-10HHl'1RT Koecjl1-141-1eHT Ex e cjlyHK41'1R Ha 

npol-13Be,qeHl'18TO Gr.Pr, T.e. Ex = f (Gr.Pr) 
CTOi;\HOCTITTe Ha Gr.Pr ce npeCMRTaT B 3aBl'1Cl'1MOCT OT A868Ill.1HaTa Ha Bb3AYWHl'1R CJ10i;\ i5ec. 
3a CTOi;\HOCTl'1 Ha np01'13BBABHl'18TO: 

Gr.Pr<103 

EK= 0, 105(Gr.Pr)0
·
3 

106<Gr.Pr<1010 EK= 0,4(Gr.Pr)0
•
25 
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CToliiHocna Ha KpITTep1.1R Ha rpacxo¢i ce npecMRTa no ¢iopMynaTa: 

Gr = gf3o:c (B,.1 - Br:2 ) 

v 2 

g e JeMHOTO ycKopeH1.1e, m/s2 

, Kb,!leTO 

p 1 ( f{ - 1) 
= e.., , 273, 1 s ' 

e Koe¢i1.11-11.1eHT Ha o6eMHO pa3w1.1peH1.1e 

0,0 - s1.1co~1.1HaTa Ha Bb3,ll,YWH!.1R cnolii , m 

(6 .. ,-esi2l - pa3!11>1KaTa Me~y nOBbpXHOCTHITTe TeMneparyp1.1 Ha ABeTe n!l041>t, ·c 
v - K1>1HeMaT1>14eH B!.1CK031>tTeT Ha Bb3,ll,yxa, m2/s 

TeMnepar/ paTa Ha Bb3,ll,yxa B noAnoKp!.1BHOTO npoCTpaHCTBO ce onpeAenR no ¢iopMynaTa: 

8 , A 1 U1 -,- 8,A 2 U2 + 8,Aw U.,. + 8.,0,33nV 

A 1 U1 -,- Az U2 +A.,. Uw + 0 ,33nV 

6; e cpeAHaTa o6eMHa TeMneparypa Ha crpaAaTa, •c 
Su - TeMneoarypaTa Ha Bb3,ll,yxa B noAnOKpl>tBHOTO npoCTpaHCTBO, ·c 

, Kb,AeTO 

e.- BbHWHaTa TeMneparypa c Halii-ro!ll'!Ma npOAb!l>KITTe!lHOCT Ja OTOn!l!.1Te!lHl>tl'I nep!.10A, ·c 

Koe¢i1.11-11.1eHTITTe Ha rnnnonpeM1>1HasaHe U1 1>1 U2 ce 1'1341'1C!lRBaT, KaKTo cneABa: 

a) np!.1 onpeAe!lRHe Ha 6se1 1>t 6si2 - CbC CbnpOT!.1B!l8Hl>tl'I Ha TonnonpeAaBaHe R .. 1=0, 10 m2KJW 1.1 

Rsi2 = 0,17 m2K/W; 

6) np!.1 onpeAe!lRHe Ha AeiACTB!.1Te!lHITTe 1'1M CTOliiHOCT!.1 - c nOilY48Hl>tTe CbnpornsneHl>tl'I 
Tonnonpe,11asaHe Rse1 1.1 Rsi2 OT noco4eHaTa no-rope ¢iopMyna 

TeMnepaT~pl>tTe Ha nOBbpXHOCrnTe, rpaH1'14e~1'1 c Bb3,ll,YWH!.1l'I cnolii B noAnOKp!.1BHOTO npoCTpaHCTBO, ce 
onpeAem1r no c)lopMynITTe: 

e,.1 = e.., 'R,,.1 U1 (B, - B.., ) = e,, 'O. lU1 ( B, - B,,) ( •c) 

8"2 = B,. - Rsrz U2 (B,, - B, ) = B,. + 0 .1U2 (B,.. - B, ) ( •c) 

: . A ~ 

'·: . . . ,, 
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i.13XO,llHi.1 CTO~HOCTl-1 nPl-1 onPE,QEIUIHETO HA Ur -ffC.PBA i.1TEPAL.11<1fl 

A' m2l V' m3 n h-1 V m3) 

210,4 337,0 0,100 337,0 

R1 m2K/W R2 m2K/W Ur W/m2K 
0,458 0,193 1,013 

13(1\1) v (m2/s) >-. (W/mK) 

0,003796 1, 185E-05 0,0239 

onpeAeJUtHe Ha TeMnepaT)'plA 0 
9; ('C) 90 (' C) Su (' C) 9501 (' C) 9si2 (' C) >-.0 ,. (W/mK) Rse1 m2K/W Rsi2 m2K/W) 

-1 ,0 -16 -9,7 -8,39 -12,37 2,21 0,36 0,36 

noMOLl.IHl-1 CTOi.ilHOCTl-1 nPl-1 onPE,QEJlflHETO HA E 

Gr.Pr<103 103<Gr.Pr<106 106<Gr.Pr<1010 

1,00 72,34 92,72 

i.13XO,llHli1 CTO~HOCTl-1 nPl-1 onPE,QEJlflHETO HA Ur - PEAJlEH 

reoMeTplA'IHIA paJMeplA IA o6eMIA Ha nO,QnoKplABHOTO npocTpaHCTBO 

A' (m21 I V' (m3
) I i5,c (m) I A1 (m2l I A2(m2) I Aw(m2) I 

210,4 I 337,0 I 1,60 I 210,4 I 222,0 I 78,50 I 
CbnpOTIABileHIAff IA Koe¢J1AL1eHTIA Ha TonnonpeMIAHaeaHe 

R1 (m2K/W) I R2 (m2K/Wl I Rw (m2K/W\ I U1 (W/m2Kl I U2 (W/m2K\ I Uw (W/m2K) I 
0,453 I 0,193 I 0,419 I 1,087 I 1,681 I 0,541 I 

i.13XOJlHli1 CTO~HOCTl-1 nPl-1 onPE,QEJlflHETO HA Ur - PE¢>EPEHTEH 

reoMeTplA'IHIA paJMeplA IA o6eMIA Ha no,QnOKPIABHOTO npocTpaHCTBO 

A' (m2l I V'(m3) I i5,c (m) I A1 (m2l I A2(m2) I Aw (m2) I 
210,4 I 337,0 I 1,60 I 210,4 I 222,0 I 78,50 I 

CbnpOTIABileHIAff IA Koe¢J1AL1eHTIA Ha TonnonpeMIAHaBaHe 

R1 (m2K/W\ I R2 (m2KJW\ I Rw (m2K/Wl I U1 (W/m2K) I 
3,133 I 0,193 I 1,85 I 0,278 

K0Ed>i.1LIEHT HA ron11onPEMi.1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO nbPBA i.1TEPAUl-1fl 

KOEClli.1LIEHT HA ron11onPEMi.1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO PEAJlEH 

KOEClli.1L.1EHT HA ron11onPEMl-1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO PE¢>EPEHTEH 

I 
U2 (W/m2Kl I Uw (W/m2K) I 

1,681 I 0,541 I 

1,013 

0,708 

0,245 

n(h-1) I V (m3) 
0,100 I 337,0 

I Ur (W/m2K\ 
I 0,708 

n(h-1) I V(m3) 
0,100 I 337,0 

I Ur (W/m2K) 
I 0,245 

W/m2K 

W/m2K 

W/m2K 
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Onpe.Qem1He Ha Koecp111~111eHT Ha Ton11onpeM111HaeaHe Ug npe3 no,Qa 
KoraTo CYTepeHa e HeoTonm:ieM 

P, m 
4Jg , W/mK 

A, m2 

P, m 

Hg = (UA ) + (P"Pg ) 

nepYlMeTbpa Ha eJleMeHTa rpaHW·lel.LI CbC 3eMRTa 
nYlHei;;HYll'l KOecPYll..IYleHT Ha TOn11onpeMY1HaBaHe 3a nepY1¢epY1RTa Ha eJleMeHTa 

n1101.L1Ta Ha 3eMHaTa OCHOBa 
nepYlMeTbpa Ha 3eMHaTa OCHOBa 

, KbAeTO 

EKBYlBaneHTHaTa Ae6enY1Ha Ha noAa dt ce onpeAeJlR no ¢opMynaTa: 

w, m 
'A, W/mK 
npYleMaMe CTOi;;Hocrn: 

, KbAeTO 

,Qe6eJlY1HaTa Ha HaA3eMHaTa '-laCT Ha eeprnKaJlHaTa CTeHa HaA HYlBOTO Ha TepeHa 
Koe¢Y1L1YleHT Ha Ton11onpoBOAHOCT Ha 3eMRTa 

t..=2 W/mK ., pc=2.106 W/mK 

Rsi• m2K/W 

R1o m2K/W 

Rse• m2K/W 

CbnpOTYlBJleHYle Ha TonnonpeAaBaHe Ha BbTpeUJHaTa nOBbpXHOCT, 

TepMYl'-IHOTO CbnporneneHYle Ha noAOBaTa nnoYa 

Rsi=0.17, m2K/W 

CbnporneneHYle Ha rnnnonpeAaBaHe Ha BbHUJHaTa noebpXHOCT, Rse=0.04, m2KNV 

np., (d+0,5*z) < B' Koe¢Yll..IY1eHTbT Ha TonnonpeMYlHaeaHe U ce onpeAeJlR no ¢opMynaTa: 

- . \ 

-" 11 1tB ' J bf = • 11 - + 
rt B + dr ~ 0. 52 . cl + O_ - z 

np., (d+0,5*z) > B' KoecjJYll..IYleHTbT Ha TonnonpeMYlHaeaHe U ce onpeAeJlR no cpopMynaTa: 

U - I 
bf - 0-457 B' + clt + O_ -z 

IA3XO,QHIA CTOMHOCTIA nPIA onPE,QEil.RHETO HA Ubf - PEAilEH 

reoMeTpM'lHM pa3MepM M C"bnpoTMBJleHMfl Ha TonnonpeMMHaeaHe 3a noAa 

A (m2) I P(m) I w (m) I 'A (W/mK) I Rs; (m2K/W) I Rt (m2K/W) I Rse (m
2
KIW) I z' (m) 

622,70 I 165,20 I 0,405 I 2,0 I 0,130 I 0,290 I 0,040 I 0,800 

on e,11,eJlf!He Ha Me>K,D,MHHM eenM'lMHM 
B' (m) dt (m) Ubf (W/m2K) 

7,539 1,325 0,424 

IA3XO,QHIA CTOlllHOCTIA nPIA onPE,QEil.RHETO HA Ubf. PECl>EPEHTEH 

B'(m) dt (m) Ubt ((dt+O,S"z)<B') Ubl ((dt+O,S"z)>B') Rbtref m2K/W Ubf (W/m2K) 
7,539 5,325 0,223 0,228 2,290 0,223 

KOECl>IAUEHT HA TOnilOnPEMIAHABAHE nPE3 0,424 W/m2K no.Q BbPXY 3EM.R PEAilEH 

KOECl>IAUEHT HA TOnilOnPEMIAHABAHE nPE3 0,223 W/m2K no,Q BbPXY 3EM.R PECl>EPEHTEH 
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npi.1 dt < dw Koe¢1-141<1eHTbT Ha ron11onpeM1<1HaBaHe U ce onpe,!\em1 no ¢opMy11ara: 

21.. 0. 5 d t ) ( z ) ubw =- 1+ - ·-- 1n - +1 
m:. d t + Z dw 

npi.1 dt > dw Koe¢1-141<1eHTbT Ha ron11onpeM1<1HasaHe U ce onpeAem1 no ¢opMy11ara: 

U 21.. (1 0, 5dw Jin( z ) bw = - +--- --+l 
1tZ d w + z d w 

1113XO,QHll1 CTOlilHOCTll1 nPll1 onPEAEilS1HETO HA Ubw • PEAilEH 

re0Merp111<1H111 paJMep111 111 c"bnpor111eneH111S1 Ha ronnonpeM111HaeaHe Ja no.o.a 

A (m2
) I P(m) I w (m) I f..(W/mK) I R5 ; (m2K/W) I Rbw (m2K/W) I Rse (m

2
K/W) I z' (m) 

622,7 I 165,2 I 0,27 I 2,0 I 0,130 I 0,200 I 0,040 I 0,800 
on e.o.enS1He Ha Me>K,QlllHHlll een111<1111H111 

dbw(m dt (m Ubw (W/m2K 
0,740 1,010 1,460 1,415 1,415 

1113XO,QHll1 CTOlilHOCTll1 nPll1 onPEAEI1S1HETO HA Ubw • PE4>EPEHTEH 

dbw (m) dt (m) Ubw (W/m2K 
1,282 1,552 

KOE4>111L..1EHT HA TOnilOnPEMll1HABAHE nPE3 
CTEHll1 B KOHTAKT CbC 3EMS1 PEAilEH 

KOE4>111L..1EHT HA TOnilOnPEMll1HABAHE nPE3 
CTEHll1 B KOHTAKT CbC 3EMS1 PE4>EPEHTEH 

1,415 

0,989 

KoecpL114L11eHTbT Ha ron11onpeML11HaBaHe Ug ce onpe,1:1em1 no ¢opMy11ara: 

peaJ"IHO 

Ubf 
Ubw 
A 
p 

z 
H 
v 

CTeHlll 
I pe4JepeHTHO 

l l 
-=-+ A 21<. t W 

+ (hPU~ ) + (O, ~3nV • U (A 

Koe¢1-141<1eHT Ha ron11onpeM1<1HaBaHe Ha n1104a B KOHTaKT CbC 3eM51 
Koe¢1<141<1eHT Ha ron11onpeM1<1HaBaHe Ha CTeHa B KOHTaKT CbC 3eM51 
nilOLl.\Ta Ha 3eMHaTa OCHOBa 
nep1<1MeTbpa Ha 3eMHaTa OCHOBa 
,[\bI16041<1Ha Ha OCHOBaTa 
Bl<IC041<1Ha Ha CTeHaTa B KOHTaKT c Bb3,!\yxa 
HereH o6eM Ha Bb3,!\yxa Ha Heoronm1eM1<1S1 noAJeMH1<1S1 era>K 

AOnbilHlllTeilHlll BXOAHlll een111<1111H111 
oronnS1eMO/HeoronnS1eMo re0Merp111<1H111 

peailHO I pe4JepeHTHO - -
Uw (W/m2K) Uf (W/m2K) V (m') n (h-1) 

2,613 I 0,280 1,856 I 0,350 1495 0,300 

KOE4>111L..1EHT HA TOnilOnPEMll1HABAHE nPE3 0,994 no,Q PEAilEH 

KOE4>111L..1EHT HA TOnilOnPEMll1HABAHE nPE3 0,243 no,Q PE4>EPEHTEH 

0,989 

W/m2K 

W/m2K 

-
H (m) 
1,70 

W/m2K 
W/m2K 
m2 
m 
m 
m 
m3 

-
Af(mL) 

622,70 

W/m2K 

W/m2K 
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05EKT: MHoroQ>aM1.u1Ha >1<11111111iuHa crpaAa 
yn.12, 5noK 2, ceno AHeso, 06iu1t1Ha ConoT 
cne,D, ECM 

lt13"1111C/l~BaHe Ha KOecp. Ha ronnonpeM1t1HaBaHe Ha : EJlEMEHT 1 - CreHa nm 1 
naHen 22 CM 

V13XO,ll,Hlt1 AaHHltl : 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -16 °C 

cnoilt I S(MM) A. R(m2KIW) 

1 r111ncosa wnaKnOBKa 5 0,290 0,017 tsr 17,72 

2 CT.69TOH 160 1,630 0,098 t1 ,2 17,55 

3 Cr111ponop 40 0,045 0,889 t2,3 16,58 

4 saom..1111Mn~c.p-p 15 0,870 0,017 b ,4 7,82 

5 EPS 80 0,034 2,353 t4,5 7,65 
6 Ma31t1nKa BAUMIT 5 0,700 0,007 ts,6 -15,54 

tsH -16,00 

Relement=I 3,382 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 3,552 m2.°C/W 

U= 0,282 W/m2.°C 

M3MeHeH111e Ha TeMneparypaTa no cnoeee 

30,00 

I I I 20,00 
u r"....._ 0 
nl 10,00 :c 

I u \ s: I I c 0,00 ~ 

I I ' nl 
:I: \ -10,00 

I I I \ 
-20,00 I 

tBT tl,2 t2,3 t3,4 t4,S tS,6 tBH 

I tsr=I 17,72 oc 
I I tenara=I 15,3 oc 

I 
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05EKT: MHorocpaM11tnHa >1<111n11tLUHa crpaAa 
yn.12, 6noK 2, ceno AHeso, 06L111t1Ha ConoT 
cne,ll ECM 

V13Y"1CJls:!BaHe Ha Koecp. Ha TOnnonpeM"1HaBaHe Ha : EJlEMEHT 2 - CreHa nm 2 
naHen 22 CM 

V13XO,[\H"1 AaHHl-1: 

TeMneparypa Ha BbTp.Bb3,llyx 19 °C 
TeMneparypa Ha BbHW.Bb3,llyx -16 °C 

cnolii I B(MM) A. R(m2KIW) 

1 rnncosa wnaKnoBKa 5 0,290 0,017 tsr 17,72 

2 CT.6eTOH 160 1,630 0,098 t1,2 17,55 

3 Crnponop 40 0,045 0,889 12,3 16,58 

4 BaP0~"1MnflC.P·P 15 0,870 0,017 b.4 7,82 

5 EPS 80 0,034 2,353 t4,5 7,65 

6 Ma3"1J1Ka BAUMIT 5 0,700 0,007 ts.a -15,54 

teH -16,00 

Relement=I 3,382 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rsi+Re1ement+Rse= 3,552 m2.°C/W 

U= 0,282 W/m2.°C 

11t3MeHeH111e Ha TeMneparypara no cnoese 

30,00 I 

I 20,00 I 
u j .............. 0 
ta 10,00 :z: I 

I 
u I \ :s:: 
c 0,00 c:[ 

I 
I '~ ta 

::i::: 

-10,00 I 

I I ' -20,00 
tBT tl,2 t2,3 t3,4 t4,S tS,6 tBH 

I tar= I 17,72 oc I I tsnara= I 15,3 oc I 
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06EKT: MHoroQ>aM1o1nHa >1<1o1n1o1ll.lHa crpaAa 
yn .12, 6noK 2, ceno AHeso, o6ll.lll1Ha ConoT 
cne,D, ECM 

V134111cm1saHe Ha Koe¢. Ha ronnonpeM111HasaHe Ha : EJlEMEHT 3 • CTeHa nm 3 
naHen 26 CM 

V13XO,ll,Hll1 ,D,aHHll1: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi'.1 I B MM A. R{m2KIW} 

1 rnncosa wnaKnOBKa 5 0,290 0,017 tsT 15,26 

2 CT.69TOH 160 1,630 0,098 t1 .2 14,76 

3 Crnponop 40 0,045 0,889 t2,3 11 ,94 

4 CT.69TOH 40 1,630 0,025 b,4 -13,65 

5 sapou,111Mm1c.p-p 15 0,870 0,017 t4 ,5 -14,35 

6 0 0 0,000 0,000 ts ,6 -14,85 

tsH -16,00 

Rerement=I 1,046 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1 ement+Rse= 1,216 m2.°C/W 

U= 0,822 W/m2.°C 

M3MeHeHMe Ha TeMneparypaTa no cnoeee 

30,00 
I I 

I I 20,00 I 

u I I 0 ~ 

~ 
"' 10,00 ::c 

\ I u I :s; 
c: 0,00 I 
i:[ 

\ I I "' :c 
-10,00 

I 
\l 1 

T 
-20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I 
tsT= I 15,26 ·c 

I I tenara=I 15,3 ·c 
I 
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05EKT: MHorocpaM111nHa >K111n111~Ha crpaAa 
yn.12, 5noK 2, ceno AHeso, 06~1-1Ha ConoT 
cne,D, ECM 

vb-1111cmrnaHe Ha Koecp. Ha ron11onpeM1t1HaBaHe Ha : EJlEMEHT 4 - CreHanm 4 
naHen 22 CM 

V13XOAH1'1 AaHH1t1 : no,D,nOKplt1BHO 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoL'.1 l 5 MM) A. R(m2K/Wl 

1 rnncosa wnaKilOBKa 5 0,290 O,Q17 tsr 17,72 

2 CT.69TOH 160 1,630 0,098 t1 ,2 17,55 

3 Cn,.,ponoo 40 0,045 0,889 t2,3 16,58 

4 saoo4111Mn~c. o-o 15 0,870 0,017 b,4 7,82 

5 EPS 80 0,034 2,353 t4,5 7,65 

6 Ma31'1J1Ka BAUMIT 5 0,700 0,007 ts,6 -15,54 

tsH -16,00 

Relement=I 3,382 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 3,552 m2.°C/W 

U= 0,282 W/m2.°C 

M3MeHeH111e Ha reMneparypara no cnoeee 

30,00 

20,00 

I u I '"'"'" 
0 

"' 10,00 :c 

I I u \ :s: 
c: 0,00 ct 

I ' "' ::c ~ -10,00 

' -20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I tar= I 17,72 ·c 
I I ta11ara=I 15,3 ·c 1 

-63-



05EKT: MHorocpaMHJlHa >KHllHl.llHa crpaAa 
yn .12, 5noK 2, ceno AHeso, o61.llV1Ha ConoT 
cneA ECM 

V13YV1CJ1S'IBaHe Ha Koecf:>. Ha TOn11onpeM1t1HaBaHe Ha : EilEMEHT 5 - CreHa nm 5 
l..IOKbJl 

V13XOAHV1 AaHHV1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi:\ I BCMM) A. R (m2K/W) 

1 eapo1..11t1Mns:1c.p-p 15 0,870 0,017 ter 7, 11 

2 CT.6eTOH 300 1,630 0,184 t1 ,2 5,54 

3 M03ai:1Ka 40 3,490 0,01 1 t2,3 -11 ,29 

4 0 0 0,000 0,000 b ,4 -12,34 

5 0 0 0,000 0,000 t4,5 -12,34 

6 0 0 0,000 0,000 ts.6 -12,34 

tsH -16,00 

Relement=I 0,213 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 0,383 m2.°C/W 

U= 2,613 W/m2.°C 

H3MeHeHHe Ha TeMnepatypara no c11oeee 

30,00 

I I 
20,00 

u I 0 

"' 10,00 :z: ...._ 
u 

1\. :s:: 
c: 0,00 I 
c:t 

I I ~I\. I I "' ::c 
-10,00 

I 
. -r---.. ~ 

-20,00 
tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I 
tsr=I 7, 11 ·c 

I I tsnara=I 15,3 ·c 1 

-64-



05EKT: MHorocpaM1o111Ha >K"111"1W,Ha crpa.Qa 
yn.12, 5110K 2, ceno AHeso, 06w,1i1Ha ConoT 
cneA ECM 

V134~CJlf!BaHe Ha Koecp. Ha ronnonpeM~HaBaHe Ha : EflEMEHT 6 - CreHa nm 6 
B KOHTaKT CbC 30Mfl 

lt13XOAH~ AaHH~ : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoV. I MMM) A. R (m2K/W) 

1 sapOL~~Mnf!c.p-p 15 0,870 0,017 tsr 12,72 

2 cr.6eroH 250 1,630 0,153 t1 ,2 11,88 

3 MVWaMa X~AP0~3. 5 0,170 0,029 t2,3 4,47 

4 6a11acrna 200 1, 100 0,182 b ,4 3,05 

5 TPaM6osaHa nPbCT 200 1, 160 0,172 t4,5 -5,74 

6 0 0 0,000 0,000 ts,6 -14,07 

tsH -16,00 

Relement=I 0,554 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,724 m2.°C/W 

U= 1,381 W/m2.°C 

"13MeHeHHe Ha TeMneparypara no cnoese 

30,00 
I 

I I 20,00 
u I 0 
Ill 10,00 :z: "'t--.... 

I 
u 
s 

~!'lo.. c 0,00 c:[ 

I i 
~~ I 

Ill 
:c 

-10,00 

I I I 

I ~ 
..___ I 
~ -20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I ter=I 12,72 ·c 
I I tenara= I 15,3 ·c 

I 
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05EKT: MHorocpaM111nHa >K111n111~Ha crpa,o,a 
yn.12, 5noK 2, ceno AHeso, o6~vtHa ConoT 
cneA ECM 

V13YV1C11S'lBaHe Ha Koecp. Ha ronnonpeMVIHaBaHe Ha : EJlEMEHT 7 no1qrne nm 1 
rasaHcKa KOHcrpyK14V1s:i 

V13XOAHV1 AaHHV1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi:.1 I MMM) A. R(m2KJW) 

1 sapo~11Mns:ic. p-p 20 0,870 0,023 tsT 13,15 

2 cr.6eroH 200 1,630 0,123 t1 ,2 11,80 

3 KepaM3V1T 50 0,160 0,313 t2 ,3 4,62 

4 0 0 0,000 0,000 b ,4 -13,66 

5 0 0 0,000 0,000 t4 ,5 -13,66 

6 0 0 0,000 0,000 ts.6 -13,66 

tsH -16,00 

Relement=I 0,458 lm2.°C/W 

Rs1= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,598 m2.°C/W 

U= 1,672 W/m2.°C 

M3MeHeH111e Ha TeMneparypaTa no cnoeee 

30,00 

20,00 I I I 
u I I 0 
RI 10,00 ~ 

:z: I "'~ I I u 

' 
s 
c 0,00 I 
i:[ 

I I ' I RI 
::c: r\. -10,00 I 

I 
'1 

T -· -20,00 
tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I ter=I 13,15 ·c 
I I tenara=I 1s,3 ·c 

I 
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06EKT: MHoro¢aM11tnHa >K11tn11tutHa crpaAa 
yn.12, 6noK 2, ceno AHeso, 06ut111Ha ConoT 
cneA ECM 

lt131-u .. 1cns:isaHe Ha Koecp. Ha ronnonpeM1.1HasaHe Ha : EJlEMEHT 8 no1<pVIB TVln 1 
noKp1.1sHa KOHCTPYKL\t.1H 

V13XOAHl.1 AaHHl.1: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cno~ I ~(MM) A. R m2KIW) 

1 CT.6eTOH 200 1,630 0,123 tsr 8,47 

2 MYWaMa Xt.1APOl.13. 5 0,170 0,029 t1 ,2 -4,44 

3 KepeMl.1At.1 40 0,990 0,040 t2,3 -7,54 

4 0 0 0,000 0,000 b,4 -11,79 

5 0 0 0,000 0,000 t4,5 -11 , 79 

6 0 0 0,000 0,000 ts,6 -11 ,79 

tsH -16,00 

Relement=I 0,193 lm2.°C/W 

Rsi= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rsi+Re1ement+Rse= 0,333 m2.°C/W 

U= 3,007 W/m2.°C 

IA3MeHeH111e Ha reMnepaTYpara no cnoeee 

30,00 

20,00 
u I 0 
111 10,00 :c 

~" I I I 
u 
:s: 
c 0,00 ""'" c:i: 

~ l I 
111 

~ ::c ........ ~ -10,00 

I I --~~ 
-20,00 I 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I tsr=I B.47 ·c I I tsnara=I 15,3 ·c I 
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06EKT: MHoroQ>aM11mHa >1<11111111w,Ha crpa.a,a 
yn.12, 6noK 2, ceno AHeso, 06w,1.-1Ha ConoT 
cneA ECM 

V13YV1CnS'IBaHe Ha Koe¢. Ha TOnnonpeMl.1HaBaHe Ha : EJlEMEHT 9 no1qn1e nm 2 
noKp1.1sHa KOHCTPYKL.11.1S'I 

V13XOAHl.1 AaHHl.-1: repac1.1 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnoi/1 I 5(MM) A. R(m2KIW) 

1 sapo1..11.1Mns:1c.p-p 20 0,870 0,023 tsr 7,89 

2 CT.6eTOH 200 1,630 0,1 23 t1 ,2 5,34 

3 MVWaMa Xl.1APOl.13. 5 0,170 0,029 t2,3 -8,29 

4 0 0 0,000 0,000 b ,4 -11,56 

5 0 0 0,000 0,000 t4,5 -11,56 

6 0 0 0,000 0,000 ts.6 -11,56 

tsH -16,00 

Relement=I 0,175 lm2.°C/W 

Rs1= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1 +Re1ement+Rse= 0,315 m2.°C/W 

U= 3,1 74 W/m2.°C 

H3MeHeHHe Ha reMnepayYpara no cnoeee 

30,00 I I 
I I 20,00 

I 
I 

u I 0 
I nl 10,00 :c 

~--u 
~~ :s: 

c 0,00 c:i: 

I ~I\ 
nl 
J: 

-10,00 
....._ 

I I --~~ 
-20,00 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I tsr=I 7,89 ·c I I tsnara=I 15,3 ·c I 
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06EKT: MHorocpaM11111Ha >Kllllllllll.\Ha crpa,aa 
yn .12, 6noK 2, ceno AHeso, 06ll.l1t1Ha ConoT 
cne.D. ECM 

l/134111cm1saHe Ha Koe¢. Ha ronnonpeM111HaBaHe Ha : EilEMEHT 10 noA nm 1 
KOHTaKT 38Mfl 

V13XOAH 111 AaHH 111: 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

cnolll I O(MM) A. R m21</W) 

1 CT.68TOH 200 1,63 0,123 tsr 11 , 16 

2 MVWaMa Xli1APOll13. 5 0,1 7 0,029 t 1,2 5,50 

3 6eTOH-2400kq/m3 200 1,45 0,138 t2,3 4, 14 

4 rnaM6osaHa nobcT 300 1, 16 0,259 b.4 -2,22 

5 0 0 0,0001 0,000 t4,5 -14,1 5 
6 0 0 0,0001 0,000 ts,6 -14, 15 

tsH -16,00 

Relement=I 0,549 lm2.°C/W 

Rsi= 0,170 m2.°C/W 

Rse= 0,040 m2.°C/W 
0,000 

R= Rs1+Re1ement+Rse= 0,759 m2.°C/W 

U= 1,318 W/m2.°C 

1113MeHeH111e Ha TeMnepaTYpara no cnoeae 

30,00 

I I I 20,00 
u 1 I I l 0 

"' 10,00 :z: I ...... 
""- I 

I I 
u 
:s: 

I ~ I c 0,00 i::i: 

I 1' .. I I "' :x: 
-10,00 I 

I "'1 

-20,00 I 1 ~ 

t BT tl,2 t2,3 t3,4 t4,5 tS,6 t BH 

I tsr= I 11 , 16 ·c 
I I tsnara= I 15,3 ·c 

I 
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06EKT: MHorocpaM11111Ha >101JU1ll.1Ha crpa,qa 
yn .12, 6noK 2, ceno AHeso, 06ll.11t1 Ha ConoT 
cneA ECM 

V13'H1CJlHBaHe Ha Koecp. Ha rnnnonpeM"1HaBaHe Ha : EilEMEHT 11 noA nm 1 
oronnHeMo/HeoronnHeMo 

V13XOAH"1 AaHH"1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -1 6 ·c 

cnoi'.1 I B(MM) A. R(m2KM1) 

1 M03ai'.1Ka 40 3,49 O,Q11 tsr 16,75 

2 ~eM . nHC. Pa3TBOP 60 0,93 0,065 t1.2 16,60 

3 CT.69TOH 200 1,63 0,123 t2,3 15,74 

4 KaMeHHa sar a 80 0,038 2,105 b ,4 14,12 

5 0 0 0,0001 0,000 t4,5 -13,75 

6 0 0 0,0001 0,000 ts.a -13,75 

tsH -16,00 

Relement=I 2,304 lm2.°C/W 

Rs1= 0,170 m2.°C/W 

Rse= 0,170 m2.°C/W 

R= Rs1+Re1ement+Rse= 2,644 m2.°C/W 

U= 0,378 W/m2.°C 

M3MeHeHMe Ha TeMnepal)'paTa no cnoeee 

30,00 

I I I 
20,00 .l I 

u 

r I 0 --. 
Ill 10,00 " ::c 

I \ I 
u 
:s: 
c 0,00 c:[ I 

I 
I \ I Ill 

I ::c 

-10,00 I 

I I I \!. 

T 
___ , 

-20,00 I 

t BT tl,2 t2,3 t3,4 t4,5 tS,6 t BH 

I tsr= I 16,75 ·c 
I I tsnara=I 15,3 ·c 

I 
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05EKT: MHoro¢>aM1A11Ha >KIAlllA~Ha crpa.a.a 
yn. 12, 6noK 2, ceno AHeBo, 06~111Ha ConoT 
cneA ECM 

l/134111cm:1eaHe Ha Koe¢. Ha ronnonpeM111HaBaHe Ha: EJlEMEHT 12 noAnm2 
epKep 

1113XOAH1t1 AaHHltl : 

TeMneparypa Ha BbTp.Bb3Ayx 19 °C 
TeMneparypa Ha BbHW.Bb3Ayx -16 °C 

CJlO~ I B(MM I. R m2K/W) 

1 re pa Kor 12 1,050 O,Q11 tar 8,82 

2 u,eM. n~c. Da3TBOD 38 0,930 0,041 t1 .2 7,65 

3 cr.6ernH 200 1,630 0,123 t2,3 3,49 

4 BaDOU,ltlMn~c. D-D 25 0,870 0,029 b,4 -9,00 

5 0 0 0,000 0,000 t4,5 -11 ,93 

6 0 0 0,000 0,000 ts.s -11,93 

tsH -16,00 

Relement=I 0,204 lm2.°C/W 

Rs1= 0,1 00 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,344 m2.°C/W 

U= 2,909 W/m2.°C 

1113MeHeH111e Ha TeMnepa'fYpaTa no cnoese 

30,00 

I 20,00 
u I I I I 0 
Ill 10,00 :z: ' 

I I u -- r---.. :s: ~ c 0,00 ct 

I I I 
...._ 

Ill 

~ J: 

-10,00 
I I I -~. 

-20,00 I 

tBT tl,2 t2,3 t3,4 t4,5 tS,6 tBH 

I ter=I 8,82 oc 
I I tsnara=I 15,3 oc 

I 
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KoeQ>M4V1eHT Ha TonnonpeMMHaeaHe npe3 noKpMBHM npocTpaHCTBa 
np~BeAeHaTa s~co4~Ha Ha Bb:JAYWH~si cno~ ce onpeAensi no ¢opMynaTa: 

V' , m3 

A', m2 

V' 
o" = A' (m) , KbAeTO 

06eMbT Ha noAnOKP~BHOTO npoCTpaHCTBO no BbTpewH~ pa3Mep~ 
nnoU<Ta Ha nOAOBaTa nll04a Ha noAnOKP~BHOTO npoCTpaHCTBO no BbTpewH~ pa3Mep~ 

,[\e~CTBITTellH~SlT Koe¢~4~eHT Ha TOnnonpeM~HasaHe Ur' ce onpeAensi no ¢opMynaTa: 

A2, m2 
U2, W/m2K 
Aw, m2 

Uw, W/m2K 

n, h-1 

V, m3 

u 1 

u. 

u.,_. 

1 
( W / m 1 K ) 

J1 + Az u. + A ... Av ... + 0 ,33nV 

nnoU<Ta Ha TaBaHCKaTa nno4a Ha nocneAH~Sl OTOnllSleM eTa>K 

Koe¢~4~eHTa Ha TonnonpeM~HasaHe Ha TasaHcKaTa nno4a Ha nocneAH~Sl oTonnsieM 

eTa>K 

nnoU<Ta Ha noKp~BHaTa nll04a OT noKp~BHaTa KOHCTPYK4~Sl 

Koe¢~4~eHTa Ha TonnonpeM~HasaHe Ha noKp~sHaTa nnoya 

nnoU<Ta Ha sepT~K8Il H ITTe orpaJK,E<aU<~ eneMeHT~ 

Koe¢~4~eHTa Ha TonnonpeM~HaBaHe Ha sepT~KallH~Te orpaJK,E<aU<~ eneMeHT~ Ha 
noAnOKp~BHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha Bb3Ayxoo6MeHa B noAnOKP~BHOTO npoCTpaHCTBO; np~ ynllbTHeH~ 
noKp~s~ ce np~eMa n = 0, 1 h-1 , a np~ HeynnbTHeH~ n = 0,3 h-1 

06eMbT Ha Bb:JAyxa B noAnOKP~BHOTO npoCTpaHCTBO 

1 1 
-------,.---- ( t·11 I m 2 K ) 

1 

0 
R .,2 + (1:}=1 :¢) + R,.2 

1 

(" " B1) ..... 0 ,1 + .:.. j = 1 ;_ f i Rzs1 

1 
------

0
.,,-_---- ( W / m 2 K ) 

0 ,13-"- (2:7: 1 .....L) + 0 ,04 
~ /~ j 

CbnpornBileH~siTa Ha TOnnonpeAaBaHe Rse1 ~ Rsi2 ce onpeAemff no ¢opMynaTa: 

a'° -R,.1 = R,,1 = -. - (m"K / W ) 
/~ e.KJ: 

E KB~B8IleHTH~SlT Koe¢~4~eHT Ha TonnonpoBOAHOCT Ha Bb:JAYWH~Sl cno~ B HeOTOnllSlBaHOTO noAnOKp~BHO 

npoCTpaHCTBO .\eKB ce onpeAensi KaTo AeKs= A.EK. KopeK4~0HH~SlT Koe¢~4~eHT EK e ¢YHK4~si Ha 

npo~3BeAeH~eTO Gr.Pr, T.e. EK= f (Gr.Pr) 
Cro~HOCTITTe Ha Gr.Pr ce npecMsiTaT e aae~c~MOCT OT Ae6en~HaTa Ha Bb3AYWH~R cno~ 1isc. 
3a CToi:iHocrn Ha npo~aBeAeH~eTO : 

Gr.Pr<103 

EK = 0, 105(Gr.Pr)0·
3 

106<Gr.Pr<1010 
EK = 0,4(Gr.Pr)°'25 
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CToiiiHoCTTa Ha Kp1o1Tep1o1si Ha rpacxocjJ ce npecMsiTa no cjJopMynarn: 

g e 3eMHOTO ycKopeH1o1e, m/s2 

/3 = 1 ( f( - 1. ) 
e .. + 27 3 , 1 s ' 

i5, 0 - e1o1co41o1HaTa Ha Bb3,D,yUJHlo1Sl cnoiii , m 
(6,.1-65;2) • pa3n1o1KaTa MelK,!ly noebpXHOCTHITTe TeMneparyp1o1 Ha ABeTe nno41o1, °C 

v - Klo1HeMarn4eH Blo1CK031o1TeT Ha Bb3,D,yxa, m2/s 

TeMnepaTyparn Ha Bb3,D,yxa B noAnoKplo1BHOTO npocTpaHCTBO ce onpeAensi no cjJopMynaTa: 

e = e, A 1 u1 + e. A 2 u2 - e, A~,- u". + e.o,33nV 

" A 1 U 1 -,- Az U: ' A ,.. U.,,. + 0 ,33nV 

6; e cpeAHarn o6eMHa TeMneparypa Ha crpaAaTa, °C 

Bu - TeMneparypaTa Ha Bb3,D,yxa B noAnOKplo1BHOTO npoCTpaHCTBO, ·c 
e. -BbHUJHaTB TeMneparypa c Haiii-ronsiMa npoAbmKITTenHocT 3a 0Tonn1o1TenH1o1si nep1o10A, °C 

KoecjJ1o141o1eHTITTe Ha rnnnonpeM1o1HaBaHe U1 1o1 U2 ce 1o1341o1cnsieaT, KaKTo cneABa: 

a) np1o1 onpeAensiHe Ha e .. 1 11 6si2 - cbc cbnpoT11eneH11Sl Ha TonnonpeAaBaHe R .. 1=0, 1 O m2K/W 11 

Rsi2 =0,17 m2K/W; 
6) np11 onpeAensiHe Ha AeiiiCTBlo1TenHITTe 11M CToiiiHocrn - c nonyYeH11Te cbnporneneH11si 
Tonnonpe,r:aeaHe Rse1 11 Rsi2 OT noco4eHaTa no-rope cjJopMyna 

TeMnepa-ryp11Te Ha nOBbpXHOCTl1Te, rpaH114e1.411 c Bb3,D,YUJHl1Sl cnoiii B noAnOKp11BHOTO npoCTpaHCTBO, ce 
onpeAensiT no cjJopMynITTe: 

e,,1 = e"' , R,.1 u1 ce, - e,,) = e,, + o.1u1 ce, - e,.) c 0 c) 

e,,2 = e,, - R,,2 u_ ce,, - e, ) = e,, + o.1u2 (8,. - 8,) c .. C) 

!._. _ _ ,-\ .. 
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1113XOAHlll CTOlitHOCTlll nPlll onPEAEilf!HETO HA Ur -nbPBA lllTEPALll!lfl 

A' m21 V' m3 n h-1 V m3) 
214,2 343,0 0,100 343,0 

R1 m2K/W R2 m2KJW Ur W/m2K 
0,458 0,193 1,003 

13(1\°) v (m2ts) >-. (W/mK) 
0,003807 1,179E-05 0,0238 

onpeAeIU!He Ha TeMneparypM 0 
9; (°C) 99 (°C) Bu (°C) 9se1 (°C) 8~2 (°C) AeKB (W/mK) Rse1 m2KJW Rsi2 m2KJW) 

-1 ,0 -16 -10,5 -9,05 -12,81 2,18 0,37 0,37 

noMOl!lHlll CTOli1HOCTlll nPlll onPEAEilf!HETO HA E 

Gr.Pr<103 103<Gr.Pr<106 106<Gr.Pr<1O10 

1,00 71,44 91 ,77 

1113XOAHlll CTOlitHOCTlll nPlll onPEAEilf!HETO HA Ur. PEAilEH 

reoMeTpM'IHM paJMepM M o6eMM Ha nQAnOKpMBHOTO npocTpaHCTBO 

A'(m21 I V' (m3) I 1>,. (m) I A1 (m2' I A2(m2) I Aw (m2) I 
214,2 I 343,0 I 1,60 I 214,2 I 240,0 I 82,00 I 

CbnpOTMBneHMll M KOecPML!eHTM Ha TonnonpeMMHaBaHe 

R1 (m2K/Wl I R2 (m2KJW) I Rw (m2KJW) I U1 (W/m2K) I U2 (W/m2K) I Uw (W/m2K) I 
0,458 I 0,193 I 3,382 I 1,081 I 1,668 I 0,541 I 

1113XOAHlll CTOlitHOCTlll nPlll onPEAEilf!HETO HA Ur • PECl>EPEHTEH 

reoMeTpM'IHM paJMepM M o6eMM Ha noAnOKPMBHOTO npocTpaHCTBO 

A' (m' l I V' (m3) I 1>,. (m) I A1 (m2l I A2(m2) I Aw (m2) I 
214,2 I 343,0 I 1,60 I 214,2 I 240,0 I 82,00 I 

CbnpOTMBneHMll M KOecPML!eHTM Ha TonnonpeMMHaBaHe 

R1 (m2KIWl I R2 (m2KJW) I Rw (m2KJWl I U1 (W/m2Kl I 
3,133 I 0,193 I 1,85 I 0,278 

KOECl>lllLIEHT HA ronnonPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO nbPBA lllTEPAUl!lfl 

KOECl>lllLIEHT HA ronnonPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO PEAJlEH 

KOECl>lllLIEHT HA ronnonPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO PECl>EPEHTEH 

I 
U2 (W/m2Kl I Uw (W/m2Kl I 

1,668 I 0,541 I 

1,003 

0,717 

0,246 

n(h-1) I V (m3) 
0,100 I 343,0 

I Ur (W/m2K) 
I 0,717 

n(h-1) I V(m3) 
0,100 I 343,0 

I Ur (W/m2Kl 
I 0,246 

W/m2K 

W/m2K 

W/m2K 
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Koecp111.1MeHT Ha TonnonpeMMHaeaHe npeJ noKpMBHM npocTpaHcTea 
np1-1eeAeHaTa e1-1co41>1Ha Ha BbJAYWHl>lll cnoi:i ce onpeAensi no ¢opMynarn: 

V' , m3 
A', m2 

V' 
o,c = A' Cm) , KbAeTO 

06eMbT Ha noAnOKpl>IBHOTO npOCTpaHCTBO no BbTpewHi.1 pa3Mepi.1 
nnoLJ.1Ta Ha nOAOBaTa nl104a Ha noAnOKpl>IBHOTO npoCTpaHCTBO no BbTpeWHi.1 pa3Mepl>I 

Aei:iCTBITTe!1Hi.1llT Koe¢1-141-1eHT Ha TonnonpeM1>1HaBaHe Ur' ce onpeAensi no ¢opMynaTa: 

A2, m2 
U2, W/m2K 
Aw, m2 

Uw, W/m2K 

n, h-1 

V, m3 

, KbAeTO 
1 , A 

U 1 ' A: U2 + A .,. U ,. + 0 ,3 3nV 

nnoLJ.1Ta Ha TaBaHCKaTa nno4a Ha nocneAHi.1ll OTOnlllleM eTa)I( 

Koe¢1-141>1eHTa Ha TonnonpeMi.1HaBaHe Ha TaBaHCKaTa nl104a Ha nocneAHl>lll OTOnlllleM 
eTa)I( 

nnolJ.ITa Ha noKpi.1BHaTa nl104a OT nOKpi.1BHaTa KOHCTPYKL<i.1ll 

Koe¢1-141-1eHTa Ha TonnonpeM1>1HaeaHe Ha noKp1>1eHaTa nno4a 
nnoLJ.1Ta Ha eepT1>1KanHITTe orpa)l(AaLJ.11>1 eneMeHT1>1 
Koe¢1-11.<1>1eHTa Ha TonnonpeM1>1HaeaHe Ha eepT1>1KaI1H1>1Te orpa)l(AaLJ.11>1 eneMeHTi.1 Ha 
noAnOKpl>IBHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha BbJAyxoo5MeHa e noAnoKpi.1BHOTO npoCTpaHCTeo; np1-1 ynnbTHeH1>1 
n0Kp1>1e1-1 ce np1-1eMa n = 0, 1 h-1 , a np1-1 HeynnbTHeH1>1 n = 0,3 h-1 
06eMbT Ha BbJAyxa B noAnOKpl>IBHOTO npoCTpaHCTBO 

Koe¢1>11.<1>1eHTITTe Ha rnnnonpeM1>1HaeaHe U1, U2 1-1 Uw ce onpeAellllT no cneAHITTe ¢opMyn1-1: 

1 
U1 

1 

1 
u, ... 

'" " ~ -1. C-'-1=1 ;, ) . R,..,. 
} 

1 
---------CW / m 2 K) 

0 
0, 1 + C2:}=1 ~) + R,.1 

1 
----------CW /m 2 K ) 

R., : T C1:}=1 ~) + 0,04 

1 
------0-~-. ---- CW / m 2 K ) 

0 ,13 T cr-J=l <) + 0 ,04 

CbnpornB!1eH1>1llTB Ha TonnonpeAaeaHe Rse1 1-1 Rsi2 ce onpeAellllT no ¢opMynarn: 

R,.1 = Rr:: = ~•< Cm2 K / W) 
/~ uu 

EKe1-1eaneHTH1>1llT Koe¢1-11.<1>1eHT Ha TonnonpoeoAHOCT Ha Bb3AYWHi.1ll cnoi:i e HeoTonnsieaHoTo noAnoKpi.1BHO 
npoCTpaHCT30 ,\eKB ce onpeAellll KaTO AeKe= A.EX KopeKL<i.10HHi.1llT Koe¢1-141>1eHT £K e ¢YHKL<i.1ll Ha 
npo1>13BeAeH1>1eTO Gr.Pr, T.e. £K = f (Gr.Pr) 
CToi::iHOCTITTe Ha Gr. Pr ce npecMsiTaT e 3ae1-1c1>1MOCT OT Ae6en1-1HaTa Ha BbJAYWHi.1ll cnoi::I i5ec. 
3a CTOi:iHOCTi.1 Ha npOi.13BeAeHi.1eTO: 

Gr.Pr<103 

103<Gr.Pr<106 
EK = 0, 105(Gr.Pr)0·

3 

106<Gr.Pr<1010 
EK = 0,4(Gr.Pr)°-25 
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Croi:iHoCTTa Ha KpITTep1M1 Ha rpacxoQ:J ce npecMl1Ta no Q:JopMynara: 

of3o;< ce,,1 - es:z ) 
Gr = v z 

g e 3eMHoro ycKopeH1o1e, m/s2 

, Kb,[\eTO 

/3 = e.., 
1 ( r<-1 ) 

+ 27 3 , 1 5 ' 
e Koe¢1o141>1eHT Ha o6eMHO pa3w1o1peH1>1e 

;s., - Bl'lC041'1HaTa Ha Bb3,1WWHl'll1 CilOi:i, m 

(8se1-8s;2) - pa3I11>1KaTa Mell<,[ly nOBbpXHOCTHITTe TeMneparyp1>1 Ha ABeTe nl1041'1, ·c 
v - K1>1HeMaT1>14eH Bl'lCK031'1TeT Ha Bb3Ayxa, m2/s 

TeMneparypara Ha Bb3Ayxa B n0An0Kp1>1BHOTO npocrpaHCTBO ce onpeAelll1 no Q:JopMynara: 

8.., 
8 , A 1 U1 + 8,A 2 U: ..,.. 8,A"_ Uw + 80 0 ,33nV 

A 1 U 1 -r A 2 U: +A,,- U,_,- -r 0 .33n l 

8; e cpeAHaTa o6eMHa TeMneparypa Ha crpaAaTa, ·c 
Su - TeMneparypaTa Ha Bb3AYXa B noAnOKPl'lBHOTO npocrpaHCTBO, ·c 

, KbAeTO 

e. - BbHWHaTa TeMneparypa c Hai:i-rOill1Ma npOAbllJKITTellHOCT 3a oron111.1Te!1Hl.1l1 nep1>10A, ·c 

KoeQ:J1o141o1eHTITTe Ha ron11onpeM1>1HaBaHe U1 1o1 U2 ce 1'1341'1CilRBaT, KaKTo CileABa: 

a) np1.1 onp:AellRHe Ha 8se1 1.1 8~2 - CbC Cbnpor1.1s11eH1.1R Ha ronnonpeAaBaHe Rse1=0, 10 m2K/W 1o1 

R~2 =0,17 m2K/W; 
6) np1>1 onp:Aelll1He Ha Aei:iCTBl.1TeI1HITTe l'lM CTOi:iHOCTl.1 - c nOI1Y4eH1>1Te CbnpornBileHl.1l1 
ronnonpeAaBaHe Rse1 1.1 Rsi2 or noco4eHara no-rope Q:JopMyna 

TeMneparyp1.1Te Ha nOBbpXHOCTl.1Te, rpaH1>14ew1>1 c Bb3AYWHl.1R CilOi:i B noAnOKPl.1BHOTO npocrpaHCTBO, ce 
onpeAellRT no QJOPMYilITTe: 

8,,1 = 8._, T R,.1 U1 (8, - 8.., ) = 8u ,... O.lU1 ce, - 8,.. ) ( 'C) 

8,,1 = 8__, - Rn 2 U1 ( 8__, - 8, ) = 8,, + 0 .1U2 (8,, - 8, ) ( °C) 

J. 

O ·O U-: . . i \ .,. 

U A 



t.13XO,llHL.1 CTOi.1Hocrn nPt.1 onPE,QEI17lHETO HA Ur -nbPBA t.1TEPAL\t.17l 

A ' m2l V' m3 

210,4 337,0 

R1 m2K/W R2 m2KJW 

0,458 0,193 

~(K"' ) v (m2/s) /o.(W/mK) 

0,003804 1,181E-05 

onpej:lelll!He Ha TeMnepa-rypil e 
s; (°C) s. (°C) Su (°C) s .. 1 (°C) 9~2 (°C) 1o. ... (W/mK) 

-1 ,0 -16 -10 ,3 -8,88 -12,70 2, 19 

noMOU!Ht.1 CTOlilHOCTi..1 nPt.1 onPE,QEI17lHETO HA E 

Gr.Pr<103 103<Gr.Pr<106 106<Gr.Pr<1010 

1,00 71 ,69 92,04 

t.13XO,llHL.1 CTOi.1HOCTt.1 nPt.1 onPE,QEI17lHETO HA Ur - PEAilEH 

reoMeTpi14Hil pa3Mepi1 ii o6eMil Ha nOJ:lnOKpilBHOTO npocTpaHCTBO 

A ' (m2l I V' (m3) I 1i,. (m) I A 1 (m2l I A2(m2) I Aw (m2) I 
210,4 I 337,0 I 1,60 I 210,4 I 222,0 I 78,50 I 

C'bnpoTi1B11eHilll ii Koe<PilL!eHTil Ha TonnonpeMilHaBaHe 

R1 lm2KJWl I R2 lm2KJW) I Rw (m2KJW) I U1 (W/m2Kl I U2 (W/m2Kl I Uw (W/m2K) I 
0,458 I 0,193 I 3,382 I 1,083 I 1,671 I 0,541 I 

t.13XO,llHLo-1 CTOi.1HOCTi..1 nPt.1 onPE,QEI17lHETO HA Ur - PE¢>EPEHTEH 

reoMeTpi14Hil paJMepil ii o6eMil Ha noi:1n0Kpi1BHOTO npocTpaHCTBO 

A' (mll I V' (m3) I 1i,. (m) I A 1 (m2l I A2(m2) I Aw (m2) I 
210,4 I 337,0 I 1,60 I 210,4 I 222,0 I 78,50 I 

C'bnpOTilBlleHilll ii KOecPilL!eHTil Ha TOn11onpeMi1HaeaHe 

R1 (m2KJW) I R2 (m2KJW) I Rw lm2KJWl I U1 IW/m2Kl I 
3,133 I 0,193 I 1,85 I 0,278 

KOE¢>t.1L\EHT HA ron11onPEMt.1HABAHE nPE3 
noKPt.1BHOTO nPOCTPAHCTBO nbPBA t.1TEPAUt.17l 

KOE¢>t.1L\EHT HA ron11onPEMt.1HABAHE nPE3 
nOKPt.1BHOTO nPOCTPAHCTBO PEAilEH 

KOE¢>t.1L\EHT HA ron11onPEMt.1HABAHE nPE3 
nOKPt.1BHOTO nPOCTPAHCTBO PE¢>EPEHTEH 

I 
U2 IW/m2Kl I Uw IW/m2Kl I 

1,671 I 0,541 I 

0,983 

0,705 

0,245 

0,0238 

Rsi2 m2KJW) 

0,37 0,37 

n(h-1) I V (m3) 

0,100 I 337,0 

I Ur (W/m2K) 

I 0,705 

n(h-1) I V (m3) 
0,100 I 337,0 

I Ur lW/m2Kl 

I 0,244 

W/m2K 

W/m2K 

W/m2K 
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Onpe,qem1He Ha KoecpML1MeHT Ha TonnonpeMMHaeaHe Ug npe3 no,qa 
KoraTo CYTepeHa e HeoTonm1eM 

H9 = ( UA) + (Pl.fig ) , Kb,IJ,9TO 

P, m nep111MeTbpa Ha eneMeHra rpaH1114el.J.l cbc JeMf!Ta 
4'g, W/mK n111Hei;1H111fl Koecpllll..lllleHT Ha ronnonpeM111HaeaHe 3a nep111cpep111flra Ha eneMeHra 

Croi;1Hocna Ha xapaKTepHlllfl pa3Mep Ha no,o,a B' ce onpe,o,enfl no cpopMynara : 

A, m2 

P, m 

A 
B ' = -- ' Kb,IJ,9TO 

O,SP 

n!lOLJ.lTa Ha 39MHaTa OCHOBa 
nepl!IM9Tbpa Ha 39MHaTa OCHOBa 

EKe111eaneHTHara ,o,e6en111Ha Ha no,o,a dt ce onpe,o,enfl no cpopMynara: 

w,m 
).. , W/mK 
np111eMaMe croi;1Hocrn : 

, Kb,IJ,9TO 

,Qe6e!ll!IHaTa Ha Ha,D,39MHaTa 4aCT Ha eeprnKa!lHaTa CTeHa Ha,D, HlllBOTO Ha repeHa 
Koe¢111Lllll9HT Ha ronnonpoeo,o,Hocr Ha JeMflTa 

)..=2 W/mK 111 pc=2.1 06 W /mK 

Rs;, m2K/W 

R1. m2K/W 

Rse• m2K/W 

CbnporneneH111e Ha ronnonpe,o,aeaHe Ha BbTpewHara noebpXHOCT, 

TepMlll4HOTO Cbnpor111eneH111e Ha no,o,oeara nno4a 
Rsi=0.17, m2K/W 

CbnporneneH111e Ha ronnonpe,o,aeaHe Ha BbHWHaTa noebpxHocr, Rse=0.04, m2K/W 

np111 (d+0,5*z) < B' Koecj:>llll..lllleHTbT Ha ronnonpeM111HaeaHe U ce onpe,o,enfl no Q:>opMynarn: 

b 

np111 (d+0,5*z) > B' Koecpllll..lllleHTbT Ha ronnonpeM111HaeaHe U ce onpe,o,enfl no Q:>opMynara: 

u - } 
bf - 0 4 -7 B' d 0 -.) +t+. z 

1113XO,QHll1 CTOMHOCTll1 nPll1 onPE,QEJlflHETO HA Ubf - PEAJlEH 

reoMeTpM'·!HM pa3MepM 14 ci.npoTMBneHMJI Ha ronnonpeMMHaeaHe 3a noAa 

A (m2) I P (m) I w (m) I A (W/mK) I Rs; (m
2
K/W) I Rt (m2K/W) I Rse (m

2
KIW) I z' (m) 

622,70 I 165,20 I 0,405 I 2,0 I 0,130 I 0,290 I 0,040 I 0,800 

on eAeI1J1He Ha Me)f(,QMHHM eenM4MHM 
B'(m) dt (m) Ubf (W/m2K) 

7,539 1,325 0,424 

1113XO,QHll1 CTOMHOCTll1 nPll1 onPE,QEJlflHETO HA Ubf - PE<PEPEHTEH 

B'(m) Ubl ((dt+0,5"z)<B') Ubl ((dt+0,5"z)>B') Rbtref m2K/W Ubf W/m2K) 
7,539 5,325 0,223 0,228 2,290 0,223 

KOE<Pll1LIEHT HA TOnllOnPEMll1HABAHE nPE3 0,424 W/m2K no,Q BbPXY 3EMfl PEAJlEH 

KOE<Pll1LIEHT HA TOnllOnPEMll1HABAHE nPE3 0,223 W/m2K no,Q BbPXY 3EMfl PE<PEPEHTEH 
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np1-1 dt < dw Koecp1-11.11-1eHTbT Ha rnnnonpeM1>1HaeaHe U ce onpeAens:1 no cpopMynaTa: 

2?.. ( o_ 5 d 1 ) ( z ) Ubw =- 1+- --- ln - +1 
1lZ d t + z dw 

np1-1 dt > dw Koecp1-11.11-1eHTbT Ha rnnnonpeM1-1HaeaHe U ce onpeAeils:1 no cpopMynaTa: 

2/.. ( 0.5dw J ( z ) Ubw =- 1+--- 1n - +1 
1lZ dw+ Z d w 

llt3XO,QHllt CTOlilHOCTllt nPllt onPE,QEJl.flHETO HA Ubw - PEAJlEH 

reoMeTplll'IHlll pa3Mep111 111 cc.npoT111BJ1eH111J1 Ha TonnonpeM111HaeaHe 3a noAa 

A(m2
) I p (m) I w (m) I A (W/mK) I R s; (m

2
K/W) I Rbw (m2K/W) I Rse (m

2
K/W) I z' (m) 

828,2 I 211 ,3 I 0,27 I 2,0 I 0,130 I 0,200 I 0,040 I 0,800 
on eAenl'IHe Ha Me>KAlllHHlll een111'1111H111 

dbw(m) dt (m) Ubw (dt<dw) Ubw (dt>dw) Ubw W/m2K 
0,740 1,010 1,460 1,415 1,415 

1113XO,QHlll CTOlilHOCTllt nPllt onPE,QEJl.flHETO HA Ubw - PE<t>EPEHTEH 

dbw (m) dt (m) 
1,282 1,552 1,007 0,989 0,471 0,989 

KOE<t>lltLIEHT HA Ton11onPEMlltHABAHE nPE3 
CTEHllt 8 KOHTAKT CbC 3EM.fl PEAJlEH 

KOEct>lllLIEHT HA Ton11onPEMlltHABAHE nPE3 
CTEHllt 8 KOHT AKT CbC 3EM.fl PE<t>EPEHTEH 

1,415 

0,989 

Koecp1111..1111eHTbT Ha TonnonpeM111HaeaHe Ug ce onpe.o,ens:i no cpopMynaTa: 

peanHo 

Ubf 
Ubw 
A 
p 
z 
H 
v 

CTeHlll 
I oed>eoeHTHO 

Koecp1-1 1.11-1eHT Ha TonnonpeM1>1HaBaHe Ha nil04a B KOHTaKT CbC 39Ml'I 
Koecp1-11.11-1eHT Ha TonnonpeM1>1HaBaHe Ha CTeHa B KOHTaKT CbC 39Ml'I 
nilOll.lTa Ha 39MHaTa OCHOBa 
nepi.1M9Tbpa Ha 39MHaTa OCHOBa 
,Qbil604i.1Ha Ha OCHOBaTa 
Bl-1C041-1Ha Ha CTeHaTa B KOHTaKT c Bb3Ayxa 
HeTeH o6eM Ha Bb3Ayxa Ha H90TOnill'l9Mi.1l'I nOA39MHl-1l'I eTa>K 

AOn"bllHl1TellHl1 BXOAHH Bell 11'111H11 
OTonnl'leMO/HeOTOnlll'leMO reoMeTDlll'IHlll 

oeanHo I pecpepeHTHO - -
Uw (W/m2K) Uf (W/m2K) V (mJ) n (h-1) 

2,613 I 0,280 0,378 I 0,350 1495 0,300 

KOE<t>lltLIEHT HA Ton11onPEMlltHABAHE nPE3 0,329 no.Q PEAJlEH 

KOE<t>lltl.IEHT HA Ton11onPEMlltHABAHE nPE3 0,243 no,Q PE<t>EPEHTEH 

W/m2K 

W/m2K 

-
H(m) 
1,70 

W/m2K 
W/m2K 
m2 
m 
m 
m 
m3 

-
Af (m") 

622,70 

W/m2K 

W/m2K 
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)J;EKJIAP ~WI 
no 'IJI.23, aJI.4 OT 3EE 

,[(orryno,llnHcaHIDIT: CTerra DeTpoBa CTORHOBa, 
ErH: 8103055793, rrp1-ne:>KaBaru rr .K 645984888, H3)l.a)l.eHa Ha 10.08.20 l 5ro)l.. OT MBP CocpHR, c rrocTOHHeH 
a,llpec: rp. CocpHR, KB. ,[(pararreBUH, yrr. 3axapH 3orpacp N2 57, eT. 2, arr. 12, B KaqecTBOTO CH Ha yrrpaBmerr Ha 
EBH,[(AHC HJDKEHEPHHr 00,[(., C'hC ce)l.arrttrue H a,llpec Ha yrrpaBrreHHe : rp.CocpHR, I1K 1000, yrr.JlaBerre 
N28, eT.4, arr.6, EHK 201415001 , rrpme:>KaBamo Y .ll.OCTOBepeHHe 3a BIIHCBaHe B rry6rrWIHIDI pernCThp Ha 
AreHUHR 3a ycmfft:nrno eHepnrnHo pa3BITTHe H,ll.N2.409 I 20.04.2015r. 

,ZJ:EKJIAPHP AM, 1IE : 

JI11uarn, yqacTBaJIH B o6crre)J.BaHeTO H cepTHcpHUHpaHeTO 3a eHeprnillia ecpeKTHBHOCT Ha crpa)J.aTa Ha : 

Mnorocj>aMHJIHa ~llJIHIIJ,Ha crpa)l.a 

yJI.12, liJioK 2, ceJio AHeeo, o6mnna ConoT 

He ca yqacTBaJIH B rrpoeKTHpaHeTO, H3rpa:>K)J.aHeTO H eKCIIJIOaTaUHHTa Ha crpa)J.aTa H B H3II'bJIHeHHeTO Ha 
etteprocrrecrnBaW,M MepKH B cr pa,11,aTa. 

l13BeCTHa MH e HaKa.3aTeJIHaTa OTrOBOpHOCT no t:[JI . 313 OT HaKa3aTeJIHHR KO)l.eKC 3a rrocoqeHH HeBepHH )l.amrn. 

rp.Coqnra 
03.12.2015 r. 
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PE3JOME 
HA .QOKJl~ OT ~3BbPWEHO 06CJ1E.QBAHE 

3A EHEPr~lllHA E<l>EKT~BHOCT 
HACrP~A 

HOMEP 111 AATA HA V13ANJ,EHV1fl CEPTV1<t>V1KAT 

nEPVlOA HA I HA4AnHA AATA 
06CnEABAHE I KPAi.;iHAAATA 

1. HHcf>OPMAl.lIDI 3A KOHTAKTH 

1.1. crPA,QA 

HAlllMEHOBAHlllE 

C06CTBEHOCT (Bi.tA co6creeHocr, i.tMe"' aApec Ha co6creeHi.tKa, 

Tene¢oH) 

rD,D.ll1HA HA BbBE>t<,D.AHE B EKcnflOATAL.J,lllfl 

3ACTPOEHA nnow, m2 

PA3f'bHATA 3ACTPOEHA nflOW, m2 

oronnflEMA nnow, m2 

OTOnflflEM 06EM, m3 

nnow HA OXflA>t<,D,AHlllfl 06EM, m2 

OXflA>t<.UAH 06EM, m3 

rnn HA crPA,D.ATA 

409EBV1024 

03.12.2015 r. 

24.11.2015 r. 

03.12.2015 r. 

MHorocpaM1<1!1Ha )l(i.1Ill-1W,Ha crpaAa 

4aCTHa 

2001 
619 

4097 

2709 

6068 

-
-

MHoaocbaMunHa ){(Un. capaaa 
A,D.Mll1Hll1CTPATll1BHA 0611ACT nnoBAl-1B 

M ECTOnOJlO>t<EH~1E 06W,111HA ConoT 
A,D.PEC yn.12, 6noK 2, ceno AHeso, 06w,1-1Ha ConoT 

Ill/IL.IE, OTrOBOPHO 3A 05CI1E,QBAHETO -
A,D.PEC yll.12, 6/loK 2, cello AHeBo, 06w,1-1Ha ConoT 

TEJlE<t>OH -KOOP,D.ll1HATll1 
<t>AKC -
E-MAIL --

1.2. 4>1fl3W·IECKO/IOPlll,Qlll4ECKO Ill/IL.IE, l.13BbPWlllI10 05CI1E,QBAHETO 

HAlllMEHOBAHlllE "EBMJ)AHC IAH>KEHEPIAHr" oo,a 409120. 04. 201 Sa. 

Ill/IL.IE, OTrOBOPHO 3A 05CI1E,QBAHETO CTena CTo~Hosa 
A,D.PEC rp . Cocp1-1~ 

TEJlE<t>OH 0887 /562-020 
KOOP,D.ll1HATll1 

<t>AKC -
E-MAIL evidence bg@abv.bg 
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2. KPATKO om1CAHL.1E HA crPA,QATA 

2.1. KOHCTPYKL.11.151 , ETA>KHOCT 1.1 PE>Kl.1M HA 061.1TABAHE HA crPA,QATA 

Pa3ane>1<aaHa capaaa e nocmpoeHa u BbeeaeHa e eKcnnoamau,ufl npe3 2001 a. 
Capaaama e MHoaocj:JaMunHa >1<unuw,Ha capaaa om 3 ceKu.uu Ha 516 ema>1<a (415 >1<unuw,Hu u 1 
cymepeHeH) u uMa cano6fleMa eaponaHenHa KoHcmpyKU.Ufl. noKpuebm e 4 muna - nnocbK c Bb3aywHa 
Me>1<auHa u nnocbK 6e3 Bb3aywHa Me>1<auHa. BbHHWHume cmeHu ca naHen om 6emoH c 40 MM 
monnou3onau,ufl e cpeaHufl cnou, BbHWHalebmpewHa Ma3unKa. Ha l./acm om cmeHume e nono>1<eHa 
U30nau.ufl om Enc. ,aoapaMama Ha capaaama e abpBeHa, MemanHa u ManKa l./acm PVC. noabm e 
HeomonnfleM cymepeH u BbHWeH Bb3ayx (epKepu) . OmonneHuemo Ha capaaama ce ocbw,ecmef/ea om 
uHaueuayanHu omonnumenHu ypeau (eneKmpul./ecKu - cnnum cucmeMu, en,nel./KU u nel./KU Ha mebpao 
aopueo). OceemumenHume mena e capaaama He ca noaMeHflHU. 

2.2. TOnI10CHA6,Q~BAHE 1.1 EI1EKTPOCHA6,Q~BAHE 
Capaaama Hf/MB u.eHmpanHa omonnumenHama uHcmanau,ufl. t../acm om anapmaMeHmume ca c nel./KU 
unu noKanHu omonnumenHu uHcmanau.uu Ha abpea c omonnumenHume mena - anyMuHueeu, l./yayHeHu 
anuaepHu u cmoMaHeHu naHenHu paauamopu, oKoMnneKmoeaHu c Heo6xoauMama cnupamenHa 
apMamypa, c mepMocmamul./HU eeHmunu. 3a l./acm om anapmaMeHmume omonneHuemo ce 
ocbw,ecmeflea om eneKmpul./ecKu omonnumenHu ypeau - mepMonoMneHu cnnum cucmeMu u 
en.omonnumenHu nel./KU, KOHeeKmopu u paauamopu. B capaaama Hee npeaeuaeHo ocuaypReaHemo Ha 
5["8 aa ce OCbUJ,eCmBf/Ba om U,eHmpanHa UHCmanaU,Ufl. KbM MOMeHma Ha o6cneaeaHe 
nompe6umenume u3non3eam noKanHu eneKmpul./eCKU 6ounepu c pa3nul./eH o6eM u MOUJ,Hacm , 
MOHmupaHu e caHumapHume Bb3nu. OcHOBHUflm eHepaoHocumen 3a npou3eoacmeo Ha manna soaa e 
eneKmpul./ecKama eHepauf/. 
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3. IlOTPEBEHA EHEPrlUI 

3.1. rOAVIWHO noTPE511EHVIE 3A rOAVIHATA, nPVIETA 3A nPEACTABVITEilHA 

3.1.1. Pa3npeAe11eH111e Ha noTpe611eH111eTo no rop111ea 111 eHepr111111 

EHEPrVl.s:I rOAVIWHO EHEPronOTPE511EHVIE 
N!i! HAVIMEHOBAHVIE 

kg/roA. Nm3/ro.n. kWh/roA. 
1 2 3 4 5 
1 MA3YT 

2 AV13EflOBo roP1t1Bo 
3 n POnAH-EYT AH 

4 nPOMV1WJlEH rA3bOJl 

5 nPV1POAEH rA3 

6 BbrflV1W,A 

7 ,D,PYn..1 -,l1bPBA 3A OIPEB 138600 

8 TOn!lV1HHA EHEPrV1fl 0 

9 EflEKTPV1YECKA EHEPn1R 127124 

05W,O: 265724,0 

3.1.2. Pa3npeAe11eHMe Ha noTpe611eH111eTo no npeAHa3Ha'leH111e (no c111cTeM111 111 C'bop'b>KeHlllfl) 

N!i! ro,QIAWHO EHEPronoTPE6IlEHIAE 
CVICTEMA, CbOPb>KEHVIE ,QEi.iCTBIATEilHO PE¢>EPEHTHO 

kWh/roA. kWh/roA. 
1 OTOnflEHltiE 165137 53367 

2 BEHTV1!1ALJ,V1R 0 0 

3 6rB 26884 81541 

4 BEHTV1!1ATOPV1, noMnV1 0 0 
5 OCBETJ1EHl'1E 14425 14358 

6 PA3HV1 60010 60140 
7 0 XflA>KAAH E 0 0 

I05LUO: 266456 209405,7 

lo6w,o ro,D,HWHO eHepronoTpe6JleHHe - HOpMa/1H3HpaHO (no 6a30Ba /1HHHl1) (kWh) 4174731 

20011 3.2. MOAEilHO Vl3CI1EABAHE HA crPAAATA c ETAilOHHVI AAHHVI 3A: 

2009 

3.3. cnEl..IVl<l>Vll.fHO noTPE5I1EHVIE HA EHEPrVl.s:I 

nOKA3ATEI1 PA3MEPHOCT CTOl.1HOCT 
PecpepeHTeH cne411cp114eH roA11weH pa3XOA Ha eHepr1111 3a oronneH11e kWh/m2.ro.D.. 19,7 
PecpepeHTeH cne411cp114eH roA11weH pa3XOA Ha eHepr1111 3a eeHrnna41111 kWh/m2.ro.D.. 0 
PecpepeHreH cne411cp114eH roA11WeH pa3XOA Ha eHepr1111 3a 6rB kWh/m2.ro11. 30,1 
PecpepeHTeH cne411cpw-1eH fDA11WeH pa3XOA Ha eHepr1111 3a oXIla>KAaHe kWh/m2.ro11. 0 
HopMan11311paH cne411cp11YeH rDA11WeH pa3XOA Ha eHepr1111 3a oronneH11e kWh/m2.ro,D,. 96,6 
HopMan11311paH cne411cp114eH rDA11WeH pa3XOA Ha eHepr1111 3a eeHrnna41111 kWh/m2.ro.D.. 0 
HopMan11311paH cne411cp114e~ rDA11WeH pa3XOA Ha eHepr1111 3a 6rB kWh/m2.ro.D.. 30,1 
HopMan11311paH cne411cpw--1en roA11weH pa3XOA Ha eHepr1111 3a oXIla>KAaHe kWh/m2.ro.D.. 0 
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4. OCHOBHM M3BOAM OT AHAnM3A HA EHEPronOTPE6I1EHMETO 

AHaI1~3bT Ha eHepronoTpe6neH~eTo e ~3BbpWeH Ha 6a3a cnpaeKa 3a pa3xo,o,~Te 3a ,D,bpea 3a orpee ~ 
en.eHeprns:i 3a 2014r. AaHH~Te 3a pa3xo,o, 3a oronneH~e ca Ha 6a3a ~3pa3xo,o,eaHa eHeprns:i 
no,o,a,o,eH~ OT C,o,py>+<eH~eTO Ha C06CT80H~l.l~Te . L.13BbpWeHOTO MO,D,0I1HOTO ~3CI10,D,BaHe noKa3Ba, I.le 
crpa,o,aTa np~Te>Kasa eHeprni1H~ xapaKTep~cT~K~ . KO~To onpe,o,ens:iT np~Ha,o,ne>KHocna i1 KbM K!1ac Ha 
eHepronorpe6neH~e E . Cne,o, np~naraHe Ha naKeTa OT MepK~ npe,o,e~,o,eH~ 3a noe~waeaHe Ha 
eHep~i1HaTa ecpeKT1.1BHocr, crpa,o,aTa Ll.10 np~Ha,o,ne>K~ KbM K!1ac Ha eHepronorpe6neH~e C. 
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5. IlPE.llAAI'AHH MEPKH 3A IlOBHllIABAHE HA EHEPrHHHATA E4>EKTHBHOCT 

5.1. KPATKO Onll'ICAHl..'IE HA MEPKl..'ITE 

ECM 1 - TonnuHHO u3onupaHe Ha Bl:.HWHume cmeHu 
npeaau>Kaa ce nonaaaHe Ha BbHWHa monnuHHa U3onauuR om EPS c ae6enuHa 80 mm u KoecjJuuueHm Ha 
monnonpoaoaHocm A s; 0,035 WlmK u U3Ma3aaHe CbC cunuKamHa Ma3unKa 3a cmeHu om mun 1 u nonaaaHe Ha 
BbHWHa monnuHHa u3onauuR om EPS c ae6enuHa 30 mm u KoecjJuuueHm Ha monnonpoaoaHocm A s; 0,035 
WlmK u U3Ma3BaHe CbC cunuKamHa Ma3unKa 3a cmeHu om mun 2. 
• 06114ama nno114 Ha cmeHume, noane>1<a114u Ha monnuHHO u30nupaHe om mun 1 e 1820 m2 
• 06114ama nno114 Ha cmeHume, noane>1<a114u Ha monnuHHO u3onupaHe om mun 2 e 15 m2 
ECM 2- TonnUHHO U3onupaHe Ha nooa 
npeaau>Kaa ce nonaaaHe Ha mononou3onauuoHHa cucmeMa mun MUHepanHalKaMeHHa aama KawupaHa c 
anyMuHueeo cjJonuo c ae6enuHa 80 mm u Koecj:JuuueHm Ha monnonpoaoaHocm As; 0,038 WlmK. 
npeaau>Kaa ce nonaaaHe Ha BbHWHa monnuHHa u3onauuR om EPS c ae6enuHa 80 mm u Koecj:JuuueHm Ha 
monnonpoaoaHocm As; 0,035 WlmK u U3Ma3aaHe cbc cunuKamHa Ma3unKa 3a noa mun 2 (epKepu) . 
• nno114ma noane>Ka~a 3a monnuHHO u30nupaHe e 623 m2 3a mun 1. 
• nno114ma noane>Ka~a 3a monnuHHO u3onupaHe e 70 m2 3a mun 2. 
ECM 3 - nooMRHa Ha cmapama cJoapaMa C'bC cucmeMa om PVC npocbun u cmJ:.K11onaKem 
npeaau>Kaa Ce noaMRHa Ha abpBeHUme cneneHU, eauHU4HU np030pUU, apamu, MemanHU paMKU C eauHU4HO 
cmbKnO, KaKmo u ooapaMama c anyMuHuea npocjJun 6e3 npeKbcHam mepMoMocm Ha capaaama, Koumo 
apaHu'lam c omonnReMUR o6eM, CbC cucmeMa om PVC/Al npocj:Jun u cmbKnonaKem c Koecj:JuuueHm Ha 
monnonpeMuHaaaHe U s; 1,40 I 1.90 W/m2K, c Koemo 114e ce HaManRm monnuHHume 3aay6u om 
monnonpeMuHaaaHe u nocmbnaaHemo Ha cmyaeHUR BbHWeH Bb3ayx. 
• 06114ama nno114, noane>1<a114a Ha noaMRHa e 293,00 m2. 
• CbU.{O maKa ce npeaau>Kaa ,,06pb114aHe" oKono aoapaMama Ha URnama capaaa c XPS 20 mm - 1026 Im. 

3ASEflE>KKA : 3a BCUL/KU eHepaocnecmReaw,u MepKU e Heo6xooUMO oa 61:.oam pa3pa6omeHU npoeKmHU 
peweHUR om npaeocnoco6HU npoeKmaHmU B Cl:.Omeemcmeue C cJeucmeaw,ama Kl:.M MOMeHma 
HOpMamUBHa ypecJ6a B UHBeCmU4UOHHOmO npoeKmUpaHe. npoeKmHUme peWeHUR cJa Ca B o6xeam U 
n'bnHoma aapaHmupaw,u KaL/ecmeeHomo u3nl:.nHeHue Ha npeanucaHume ECM. Ha 6a3a 
UHBecmu4UOHHUme npoeKmU cJa 61:.cJam U3ZOmBeHU nocJpo6HU KOflUL/eCmBeHO·CmOUHOCmHU CMemKU 3a 
U3nl:.nHeHue Ha ECM. 3ano»<eHume cmouHocmu B HacmORW,UR OOK/1ao 3a npu6nu3umenHU 3a 04eHKa Ha 
UKOHOMUL/eCKUR ecjJeKm. 
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5.2. TEXHlllKO-lllKOHOMlll'-IECKlll nAPAMETPlll HA MEPKlllTE 

MEPKlll EHEPrlilff HE06XO.QlllMlll CPOKHA PE.QYL.tlllPAHlll 
rQAlllWHA lllKOHOMlilff 

lllHBECTlllL.1111111 OTKYnYBAHE EMll1Cllllll C02 
N2 HAlllMEHOBAHlllE N2 HAlllMEHOBAHlllE 

tlroA. Nm3/roA. kWhlroA. 110./ro.Q. 118. ro.Q. t/ro.Q. 

1 MA3YT 

2 ,ll,V13E/lOBO roPVIBO 

3 nPonAH-EiYTAH 

4 nPOMll1WnEH rA3bO/l 

1 V13onau,111A Ha BbHWHlll CTeHlll 
5 nPll1PO,ll,EH rA3 

6 BbrflVIW,A 

7 APYrlll -,[/bPBA 3A orPEB 31,23 68 715 8 246 186 810 22,66 20,55 

8 TOnflVIHHA EHEPrVlfl 

9 E/lEKTPW1ECKA EHEPrl-·1fl 

06l1.10 Mff PKA 1 31,23 0 68 715 8 246 186 810 22,66 20,55 

1 MA3YT 

2 ,ll,V13E/lOBO roPVIBO 

3 nPonAH-EiYTAH 

4 nPOMVIW/lEH rA3bO/l 

5 nPVIPO,ll,EH rA3 
2 V13onau,111A Ha noA 

6 BbrflVIW,A 

7 APYrlll -,[/bPBA 3A orPEB 19,24 42329 5079,48 63989,00 17,15 12,66 

8 TOn/lVIHHA EHEPrVlfl 

9 EflEKTPV14ECKAEHEPrV1fl 

06l1.10 Mff PKA 2 19,24 0,00 42329 5079,48 63989 17,15 12,66 

1 MA3YT 

2 ,ll,V13E/lOBO roPVIBO 

3 nponAH-EiYTAH 

4 nPOMVIW/lEH rA3bO/l 

5 nPVIPO,ll,EH fA3 
3 V13onau,111A Ha n0Kp111s 

6 BbrflVIW,A 

7 APYrlll -,[/bPBA 3A Of"PEB 

8 TOn/lVIHHA EHEPrVlfl 

9 E/lEKTPV14ECKA EHEPrVlfl 

06l1.10 Mff PKA 3 0,00 0,00 0 0 0 0,00 
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MEPK~ EHEPrnfl HE06XO,QlllMlll CPOKHA PE,QYL..llllPAHlll 
rD.Q~WHA ~KOHOM~fl 

lllHBECTllll..4111111 OTKYnYBAHE EMlllCllllll C02 
N2 HA~MEHOBAH~E N2 HA~MEHOBAH~E 

t/roA. Nm3/roA. kWhlroA. ne.lroA. ne. rOA. tlroA. 

1 MA3YT 

2 A1113EJ10BO rDPlllBO 

3 nPOnAH-6YTAH 

4 nPOMlllW/lEH rA3bOJl 

4 noAMAHa Ha AOrpaMa 
5 llPVlPOAtH I A3 

6 Bbrlllllll.\A 

7 .QPYn.1 -1/bPBA 3A Of"PEB 17,32 38105 4572,60 78407,00 17,15 11,39 

8 TOn/llllHHA EHEPrlilA 

9 EJ1EKTPll14ECKA EHEPrlilA 

QE;~o MflPKA 4 17,32 0,00 38105 4572,6 78407 17,15 11,39 

1 MA3YT 

2 A1113EJ10BO rDPlllBO 

3 11POnAH-6YTAH 

4 nPOMlllWJlEH rA3bOJl 

5 MepK11 no oceerneH11e 
5 nPlllPOAEH rA3 

6 Bbrlllllll.\A 
7 .QPYrlll -1/bPBA 3A OIPEB 

8 TOn/llllHHA EHEPrlilA 

9 EJ1EKTPlll4ECKA EHEPn1A 

m;~o MflPKA 5 0 0 0 0,00 

1 MA3YT 

2 A1113EJ10BO rDPlllBO 

3 nPOnAH-6YTAH 

4 nPOMlllWJlEH rA3bO/l 

6 MepK11 no a6oHarna CTaHu,11A 
5 nPlllPOAEH rA3 

6 Bbrlllllll.\A 

7 .QPYrlll -1/bPBA 3A Of"PEB 

8 TOn/llllHHA EHEPrlllA 

9 EJ1EKTPll14ECKA EHEPrlilA 

06~0 MflPKA 6 0 0 0 0 
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MEPKlll EHEPrllls:I HEOEiXOJ:llllMlll CPOKHA PEJ:IYL.tlllPAHlll 
rDAlllWHA lllKOHOMllls:I lllHBECTllll..tllllll OTKYnYBAHE EMlllCllllll C02 

N!! HAlllMEHOBAHlllE NII HAlllMEHOBAHlllE 
tlroA. Nm3/roA. kWhlroA. ne./ro.Q. ne. ro.Q. t/ro.Q. 

1 MA3YT 

2 A1113E/lOBO fOPlllBO 

3 nPOnAH-6YTAH 

4 nPOMlllWnEH rA3bO/l 

7 
MepK11 no KOTe11Ha 5 nPlllPOArn rA3 

l1HCTa11au,11R 6 Bbr!llllll.\A 

7 APYrlll -,[/bPBA 3A O/PEB 

8 TOnfll.1HHA EHEPrltHl 

9 E/lEKTPlll4ECKA EHEPrl!IH 

0611.10 Ms:IPKA 7 0 0 0 0,00 0,00 

1 MA3YT 

2 A1113E/lOBO fOPlllBO 

3 nPOnAH-6YTAH 

MepK11 no np116op11 
4 nPOMlllW/lEH rA3bO/l 

5 nPlllPO,D.EH rA3 
8 33 113MepeaHe, KOHTp0!1 11 

6 Bbr!llllll.\A 
ynpae11eH11e 

7 APYrlll -,[/bPBA 3A O/PEB 

8 TOn/llllHHA EHEPrl!IH 

9 E/lEKTPlll4ECKA EHEPrl!IH 

0611.10 Ms:IPKA8 0,00 0 0 0 0,00 0 

1 MA3YT 

2 A1113E/lOBO fOPlllBO 

3 nPOnAH-6YTAH 

Hacrpol1K11 
4 nPOMlllW/lEH rA3bO/l 

9 (BK/1. "reMneparypa c 
5 nPlllPO,D.EH rA3 

noH11>KeH11e") 
6 Bbr!llllll.IA 

7 APYrlll -,[/bPBA 3A O/PEB 

8 rnnm1HHA EHEPrlllH 

9 E/lEKTP"14ECKA EHEPrl!IH 

061l.10Ms:IPKA9 0 0 0 0,000 
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MEPK&.1 EHEPr&.1.R 
fOA"1WHA "1KOHOM"1.R 

HE05XO,Q"1M"1 CPOKHA PE.QYL.1"1PAH"1 
"1HBECT"11..1"1"1 OTKYnYBAHE EM"1C"1"1 C02 

N!! HA"1MEHOBAH"1E N!! HA"1MEHOBAH"1E 
Nm3/ro,Q. t/ro.Q. tlro,Q. kWhlro.Q. 11e./ro.Q. llB. ro.Q. 

1 MA3YT 

2 A1113EllOBO fOPlllBO 

3 nPonAH-EiYTAH 

4 nPOMlllWJlEH rA3bOJl 

10 
MepKIA no crpaAHIA 5 nN1POAEH rA3 

l1HCTa11au,1111 6 Bbrlllilll.l,A 

7 ,QPYrvl -,[JbPBA 3A 01 PEB 

8 TOnJ1111HHA EHEPrlilA 

9 EllEKTPll14ECKA EHEPrlilA 

051110 M.RPKA 10 0,00 0 0 0 0,00 0,00 

1 MA3YT 

2 A1113EllOBO fOPlllBO 

3 nPOnAH-EiYTAH 

4 nPOMl'IWJlEH rA3bOJl 

11 BElll 
5 nPlllPOAEH rA3 

6 Bbrllli!W,A 

7 ,QPYrvl -,[JbPBA 3A OIPEB 

8 TOnJ1111HHA EHEPrlilA 

9 EllEKTPll14ECKA EHEPrlilA 

051110 M.RPKA 11 0 0 0 0 

1 MA3YT 

2 A1113EllOBO fOPlllBO 

3 nPOnAH-EiYTAH 

4 nPOMVIWJlEH rA3bOJl 

12 Apyr1-1 
5 nPVIPOAEH rA3 

6 Bbrlll'IW,A 

7 ,QPYrvl -,[JbPBA 3A 01 PEB 

8 TOnJlVIHHA EHEPrlilA 

9 EJ1EKTPll14ECKA EHEPrlilA 

051110 M.RPKA 12 0 0 0 0 
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MEPKl/1 EHEPrll1R HE06XOA111Mll1 CPOKHA PEAYL.1111PAH111 
rQA111WHA 111KOHOMll1R 111HBECTll1l..1111111 OTKYnYBAHE EMll1Cll1111 C02 

N!! HAll1MEHOBAHll1E 
t/rOA. Nm3/roA. kWhlroA. ne./roA. flB. roA. tlroA. 

1 MA3YT 0 0 0 0 0 0 

2 /J,IHEJlOBO rDPll1BO 0 0 0 0 0 0 

3 nPOnAH-EiYTAH 0 0 0 0 0 0 

4 nPOMll1WflEH rA3bOJl 0 0 0 0 0 0 

BCll14Ki.1 MEPKl/1 5 nPll1PO/J,EH rA3 0 0 0 0 0 0,00 

6 Bbr!lll1W,A 0 0 0 0 0 0 

7 .QPYn.1 -/:lbPBA 3A O/PEB 67,80 0 149149 17897,88 329206 17,71 44,60 

8 TOnflll1HHA EHEPrll1H 0 0 0 0 0 0,00 

9 EflEKTPll14ECKA EHEPrll1H 0 0 0 0 0 0,00 

061J.t0 MEPKl/1 67,80 0 149149 17898 329206 18,39 44,60 

kWh/roA. 

061J.tA rOA111WHA 111KOHOMll1R HA EHEPrll1ff 149149 

Affll HA cnECTRBAHll1RT A 35,73% 

6. EKHil, H3B'LPWHA OBCAEJlBAHETO 

111ME, Cl>AMi.111111R 

VIH>K.PyMeH EHKVIH 

VIH>K.PaAOCJlaB .QyxoBHVIKOB 

VIH>K.60rAaH feoprvteB 

YilPABHTEA: 
"EB/11/:[AHC /11H>KEHEP/11HI" 00/:[ 
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3a eHep2uiJHume xapaKmepucmuKu 
Ha c2pada e eKcnnoamaL(UR 

HoMep 409EBII024 
crPA,qA c 5flH3KO ,llO HYflATA 

noTPE5flEHHE HA EHEPrHR 
BanudeH do: 03.12.2018r. 

Capaaa!Aapec MHorocpaM111nHa >K1t1I11t1LL1Ha crpaAa 

Koa no Kaaacmbp yn .12, 6noK 2, ceno AHeso , 06LL11t1Ha ConoT 

BbseaeHa s 
eKcnnoamau,uR 

Pa3ebHama 
3acmpoeHa nnow, 

OmonnReMa nnow, 

nnow, Ha 
oxna>KoaHUR o6eM 

2001 r. 

4097 m2 

2709 m2 

0 m2 

CKana Ha eHep2onompe6neHuemo no AKmyanHo Cnea 
n-bpeu1.1Ha eHep2uR cacmo11Hue ECM 

le 
le 
lo > 
.__IF __ ____,) 
f_:.:':- ' - . - ' 

'' 

AKmyanHu eHepauuHu 
xapaKmepucmuKu 

no nompe6Ha eHep2u11 

Pa3xoiJ Ha 
eHepauR 3a 126,70 omonneHue, 

aeHmuna1.4u11 kWh/m2 

usrs 

Pa3xod Ha 0,00 eHepauR 3a 
oxna»<iJaHe kWh/m2 

0 6U( 
aoiJuweH 417,47 
pa3XOO Ha 

MWh eHep2u11 

EMUCUU C02 191,24 
t/200 

PA3nPE,qEnEH/11E HA rO,llHWHHR PA3XO,ll HA noTPESHA EHEPrHR 

Omonne- BeHmu- Oxna»<-
HUe naL(uR OaHe 

62,60% 0,00% 0,00 % 

/1'3 daoeH Ha 03.1 2.201 5r . 

Cpo« Ha ocao6o»<daeaHe om 
daHb« cepaou 

om: ao: 

ropew,a Oceemne-
eooa HUe 

19,50 % 3,40 % 

H3oaoeH om 

"EB~C 
illDKEHEPIDIT" oo.n: 

,llpy2u 
,/],Rn Ha BEH 

14,40 % I! 0,00% 
1i 



I 

6A30BA n~H~~ HA EHEPronoTPE6flEH~ETO 

E.10AJKeT "Pa3X OA Ha eHeprn~· I EC MBPKl1 I Mo114HocreH OIOAJKBT ET KP11Ba I roAHWHO pa3npeAeneH11e I Tonn11HH11 3aryo11 j 

7.00 

6 .30 

5.60 

4.90 

4.20 
~ 
~ 

3.50 ..; 

-:5 
3i 
"' 2.80 
~ 

" a 
u 
r 2 .10 u 

1.40 

0.70 

0 .00 I 

-3 .0 
I 

-0 .1 2.8 
I 

5.7 

' 

I 

8.6 

-+-- C"bCTOSl\1He 

- - - Dasoea ,......A 
-----• --- Cne,1,ECM 

" .. · --- ~·-------

I 

11.5 
TeMnepaiypa o C 

I 

14.4 
I 

1 7.3 
I 

20 .2 
I 

23.1 

EHEPr~'1H~ XAPAKTEP~CT~K~ HA crPA,QATA 

>> 

26 .0 

nompe6Ha eHepauR n b p BU'lHa eHep2UR 
I·' 

EHEPrJttUHJtt no HOpMU no 
npu aeucmea- AKmyanHo Cnea AKmyanHo Cnea 

XAPAKTEPl1C- enu3aHe e 11.{Ume KbM CbCmORHUe ECM CbCmORHUe ECM 
TJttKJtt eKcnnoa- MOMeHma 

ma4u>1 HOpMU 

Cneu,ucjJuL/eH 0,00 77,30 154,20 99,10 320,60 236,30 
pa3xoo Ha eHepeuR kWhlm2 kWhlm2 kWhlm2 kWhlm2 kWhlm2 kWhlm2 

~ , 

HemHa eHepeuR 0,00 37,60 108,00 59,10 
kWh/m2 kWhlm2 kWhlm2 kWhlm2 

-· '•:•; •. -... :!~ 

roauweH 0,00 209,41 417,47 268,32 867,91 639,71 
pa3xoo Ha eHepeuR MWh MWh MWh MWh MWh MWh 

EHepeuR om Bb306HoeReMu 
0,00 0,00 eHepeUUHU U3mOL/HUU,U 

:i MWh MWh 

~ 
~ ··'· ··~ 

I ,. 
EMUCUU C02 "" 191,24 155,00 

~ e~ ·~] t/200. tlaoiJ. 

Cb cmaeeH Ha 03.12.2015r. 
CbcmaeeH om 
"EBHLI.AHC HIDKEHEPHHf" 0 0,U 
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02pa»<daw,u KOHcmpy«u,uu u eneMeHmu 

KoecjJuu,ueHm Ha 
monnonpeMuHaeaHe 

HauMeHoeaHue nnow,, 
,lleucmeu- PecjJepeH-

m2 
meneH, meH 

Wlm2K Wlm2K 

I I CreHM 1958,08 0,832 0,280 

II 

np030p~M Ha Q>aca.QMTe 462,47 2,533 1,439 

npo30p~M Ha noKpMBa 0,00 0,00 0,00 

noKpMB 692,30 0,906 0,246 

n o.Q 692,40 1,187 0,244 

Ou,eHKa Ha c'hcmoRHuemo: 
Pa3me)K,QaHa crpaga e nocTpoeHa 111 BbBegeHa B eKcn11oaTaL1111s:i npe3 2001 r. 
CrpagaTa e MHorocpaM11111Ha >KlllI1111ll.lHa crpaga OT 3 ceKL.1111111 Ha 5/6 eTa>Ka (4/5 
>Klllnlllll.lH lll 111 1 CJ'TepeHeH) Ill lllM8 cmo6s:ieMa egponaHeJ1Ha KOHCTPYKL!llls:l . 
noKplllBbT e 4 rnna - nnOCbK c Bb3AYWHa Me)K,QlllHa Ill nJ10CbK 6e3 Bb3AYWHa 
M8)K,QlllHa. 8bHHWHlllT8 CTeHl/I ca naHeJ1 OT 6eTOH c 40 MM TOnJ1011130J1al..lllls:l B 
cpegHllls:l CJ10~ , BbHWHa/BbTpewHa Ma31/1J1Ka. Ha 4aCT OT CTeHl/ITe e 
nono>KeHa 1113011aL1111s:i oT Enc. ,QorpaMaTa Ha crpagaTa e AbpBeHa, MeTanHa 
111 Ma11Ka 4acT PVC. nogbT e HeoTonns:ieM cyTepeH 111 BbHWeH Bb3AYX 
(epKep111 ). 0TOnJ18Hlll8TO Ha crpagarn ce OCbll.l8CTBs:lBa OT lllHAlllBlllAYaJ1Hlll 
OTOnJ1 111T8J1Hlll ypeg111 (en eKTp lll48CKlll - cn11111T ClllCT8Mlll , e11 ,ne4Klll Ill ne4Klll Ha 
TBbpgo rop111so). OcsernTe11H111Te Tena s crpagaTa He ca nogMeHs:iH111 . 

CocmaaeH Ha 03.12.201 Sr. 
CocmaaeH om 
"EBYIMJiC YIIDKEHEPl1Hr'' 00,U 
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CucmeMu 3a omonneHue, eeHmunau.uR, 
oxna»<oaHe u aopeU(a soda 

CucmeMa 

I OTonneHlfte 

BeHTlftn a L\lft.sl 

Oxna>K,QaHe 

fopel.l,\a BOAa 

II 

EHep2ueH 
pecypcl 

SUO Ha 2eHepamopa 

r---- ------ ---., ,..------- ---- -- ., 
: Abpea : : ne4Kl.-1 : 
~~~~~~~~~~~~~-· ~-~~~~-----~~~• 
: en.eHepr1.-151 : : cnn1.-1T c1.-1cTeM1.-1 : 
L-------------1 L.-------- - ----1 ,..-------------., r-------------., 
I I I I 
I I I I 

~~~~~~~~~~~~~~• ~-~~-~~-~~~~~~• 
I I I I 
I 11 I 

L.-------------1 L-------------1 
... - - - - - - -- ---- - ..... -- - -- - - - - -- -- .. 
l I I I 
I I I I 

~~~~~-~I~~~~~~~ ~~~3-~~~~~~~~~~ 
I I I I 
I I I I 

L-------------1 L.-------------1 
... ------------ - ..... ------ ------- .. 
I I I I 
I I I I 

~-------------· ~-------------· : en.eHepr1.-151 : : 601Anep1.-1 : 
L-------------1 L------------- 1 

OTonnHTeflHH AeHrpaAycH 

06~ fOAHWeH cnel..\HcpHl.leH pa3XOA Ha 
eHeprn.R 3a oTonneHHe H BeHTHflal..\H.R 

....._ -

01.(eHKa Ha CbCmORHUemo: 

roouweH pa3XOO Ha 
nompe6Ha eHep2uR 

CneL(ucpu- 06U(, 
'leH, 

kWhl m2 kWh 
-

95,60 261 573 

0,00 0,00 

0,00 0,00 

9,90 26 884 

2693,40 

0,0204 kWh/m 3DD 

CrpaAaTa H~Ma L.1eHTpa.nHa 0Tonm1Te.nHaTa V1HCTa.naL.11i1R LlacT oT 
anapraMeHrnTe ca c ne4KV1 1i1.n1i1 .noKa.nH1i1 0Ton.n1i1Te.nH1i1 V1HCTa.nal..lV1V1 Ha Abpea 
c OTOn.n1i1Te.nHV1Te Te.na - a.nyMV1HV18BV1 , 4yryHeHV1 r.nV1A8PHV1 V1 CTOMaHeHV1 
naHenHV1 P8AV18TOpV1 , OKOMn.neKTOBaHV1 c Heo6XOAV1MaTa cn1i1paTe.nHa 
apMaTypa, c T8pMOCTaTV14HV1 88HTV1r1V1. 3a 48CT OT anapTaMeHrnTe 
0TonneH1i1ern ce OCbl.l.18CTB~ea OT e.neKTpV148CKV1 0Ton.n1i1Te.nH1i1 ypeAV1 -
TepMonoMneHV1 cn.nV1T CV1CT8MV1 V1 e.n.0Ton.n1i1Te.nHV1 ne4KV1 , KOHBeKTOpV1 V1 
paA1i1arnp1i1. B crpaAaTa He e npeABV1AeHo oc1i1ryp~eaHeTo Ha 618 Aa ce 
OCbll.leCTB~Ba OT l..leHTpa.nHa V1HCTa.nal..lV1~. KbM MOMeHTa Ha o6c.neABaHe 
n0Tpe61i1Te.n1i1Te 1i13no.n3eaT .noKa.nH1i1 e.neKTpV148CKV1 60'1.nep1i1 c pa3.nV14eH o6eM 
1i1 MO~HocT , MOHrnpaH1i1 e caH1i1TapH1i1Te Bb3.nV1. 0cHOBHV1~T eHeproHoc1i1Te.n 3a 
npOV13BOACTBO Ha Ton.na BOAa e e.neKTpV14eCKaTa eHeprn~ . 

Cl:.cmaeeH Ha 03 .12.2015r. 
Cl:.cmaeeH om 
"EBH,llAHC HHJKEI-IEPilllr" oo.n; 
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EHEProcnECTs:IBALU~ MEPK~ 

- - -
EHepeocnecmReall{u HHaecmu- CnecmeHa CnecmeHu CpoKHa 

u,uu, nompe6Ha eMUCUU oml<}'ny-
MepKU 

neaa eHepauR, C02, aaHe, J 
kWhlaoa. ti~ _ aoa. - -I MepKu no oap.eneMeHmu 

E1 Tonno1.13on1.1paHe Ha creH1.1 186 810 68 715 20,55 22,66 

E3 Tom101.13on1.1paHe Ha 
63 989 42 329 12,66 12,60 no.Qoee 

E4 noAMSIHa Ha AorpaMa I 78 407 38 105 11,39 17,15 

MepKu no cucmeMume 

naKemu om MepKu 

n1= E1+ E3+E4 329 206 149 149 44,60 18,39 

nPEnOPbKH: 
.Qa ce 1.13roTBs:IT TexH1.11.fecK1.1 npoeKT1.1 3a np1.111araHe Ha naKeTa OT ECM 

CbcmaaeH Ha 03.12.201 Sr. 


