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,l(OKJIA)J; 3A EHEPrHHHO OECJIE,[(BAHE 

1. B'bBE)J;EHHE 

,[(eTaHJIHOTO o6cne,r:i:BaHe Ha crpa,r:i:arn HMa 3a l(eJI ,r:i:a ycTaHOBH HHTerpupaHaTa eHeprHHHa 

xapaKTepHCTHKa Ha crpa,r:i:arn, ,r:i:a ce KJiacmpHI(Hpa, cornacHo KJiac Ha eHepronorpe6JieHHe H .ri:a 

Ha6ene:tirn MepKH 3a eHeprocnecnrnaHe, KOHTO ,r:i:a ,r:i:oBe,r:i:aT ,r:i:o H3.D:aBaHeTO Ha cepTmpHKaT. 

HacTO.HIIJ,eTO o6cne,r:i:BaHe 3a eHeprntiHa e<tJeKTHBHOCT H cepTH<PHI(HpaHe Ha MHoro<tJaMHJIHa 

)l(HJIHIUHa crpa,r:i:a yn .12, EnoK 1, ceno AHeBo, o6muHa ConoT ca H3rDTBeHH B'b3 ocHoBa Ha 

,r:i:eHCTBamaTa B CTpaHaTa HOpMaTHBHa ype,r:i:6a, C'b3,[{aBama npaBHaTa H Texm11IeCKa OCHOBa 3a 

H3HCKBaHH.HTa Ha eHeprHHHa e<tJeKTHBHOCT, a HMeHHO: 

• 3aKOH 3a ycTpOHCTBOTO Ha TepHTOpH.HTa; 

• 3aKOH 3a eHeprHHHa e<tJeKTHBHOCT, KOHTO ype)l(.[{a o6mecTBeHHTe OTHOIIIeHH.H, CB'bp3aHH c 

npoBe)l(,[{aHeTo Ha .D:'bp)l(aBHaTa TIOJIHTHKa 3a TIOBHillaBaHe Ha eHeprHHHaTa TIOJIHTHKa npH 

KpaHHO TIOTpe6JieHHe Ha eHeprH.H H npe,r:i:OCTaB.HHeTO Ha eHeprnHHH ycnyrn; 

• 3aKOH Ha eHepreTHKaTa. 

C Hape~6a .N2 7/2004 r., H3MeHeHHe B ,[(B, 6p. 27 OT 2015 r. Ha MPPE ce onpe,r:i:eJI.HT 

MHHHMaJIHHTe H3HCKBaHH.H K'bM eHeprHHHHTe xapaKTepHCTHKH Ha crpa,r:i:HTe, TeXHHl.JeCKHTe 

H3HCKBaHH.H 3a eHeprHHHa ecpeKTHBHOCT H TeXHHl.JeCKHTe npaBHJia H HOpMH 3a npoeKTHpaHe Ha 

TOTIJIOH30Jial(H.H Ha crpa,r:i:H H pecpepeHTHHTe CTOHHOCTH Ha KoecpHI(HeHTa Ha TOTIJIOnpeMHHaBaHe 

npe3 Orpa)l(.[{all(H KOHCTpyKI(HH H eJieMeHTH. 

Ha ocHoBaHHe Ha 3EE, Hape,r:i:6a .N2 P,[(-16-1057 OT 2009 r. H Hape,r:i:6a .N2 7/2004 r., 

H3MeHeHHe B ,[(B, 6p. 27 OT 2015 r . 3a ycJIOBH.HTa H pe,r:i:a 3a H3B'bpIIIBaHe Ha o6cJie,r:i:BaHe 3a 

eHeprntl:Ha e<tieKTHBHOCT H cepTHcpHI(HpaHe Ha crpa,r:i:H H H3,[{aBaHe Ha cepTHcpHKaTH H KaTeropHH 

Ha crpa,r:i:HTe H 3a TIOKa3aTeJIHTe 3a pa3XO.D: Ha eHeprH.H H eHeprHHHHTe xapaKTepHCTHKH Ha 

crpa,r:i:HTe. 

TexHHl.JecmTe npaBHJia H HopMaTHBH 3a npoeKTHpaHe, H3rpa)l(.[{aHe H eKcnnoaTal(H.H Ha 

o6eKTHTe H CbOp'b)l(eHH.HTa 3a npOH3BO,[{CTBO, npeHOC H pa3npe,r:i:eJieHHe Ha TOTIJIHHHaTa eHeprH.H H 

npH.D:PY*aBaID:HTe rn MeTO,ll:JiKH ca pernaMeHTHpaHH B Hape,r:i:6a .N2 5 OT 2005 r. K'bM 3EE. 

AHAJII13HACbCTO~HHETO 

CornacHo KJIHMaTHl.JHOTO patl:oHHpaHe Ha Peny6JIHKa EonrapH.H no Hape,r:i:6a .N27 I ,[(B 6potl: 

85, 2009 r. 3a eHeprnHHa ecpeKTHBHOCT, TOTIJIOC'bXpaHeHHe H HKOHOMH.H Ha eHeprH.H B crpa,r:i:H, rp. 
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ConoT, np1rna.n:ne)l<JI KbM KnMMan1qHa 30Ha 7, KO>ITO ce xapaKTepM3Mpa enc cne,D,HMTe 

KJIMMaTHqHH oco6eHOCTM: 

• ITpo.n:nmKMTenttocT Ha ornnnMTenttm1 ce3oH e 190 ,D,HM; 

Haqano: 15 OKTOMBpM; Kpail:: 23 anpMJI 

• OrnnmueJIHM .n:eHrpa.n:yCH (DD) - 2890,40 npM cpe.n:Ha TeMnepaTypa B crpa.n:arn 19,00 °C 

(Hape.ri6a .NQ7 I .D:B 6poil: 85, 2009 r.) 

• yfaqHC!lHTeJIHa B'bHIIJHa TeMnepaTypa: - 16 °C 

• Ha.n:MopcKa BMcoqMHa Ha o6eKTa - 540 MeTpa 

Karn 6a30BM KJIMMaTMqHM .n:aHHM ca M3nomBaHM mMepeHMTe cpe.n:tto MeceqHM 

TeMnepaTypM Ha B'hHlllHM>I B'h3,D,yx 3a HaceneHoTo M>ICTO 3a 2014 r., no .n:aHHM Ha Hau;MoHaJIHH>I 

MHCTMTYT no MeTeopononrn M xM.n:ponorH>I K'hM EAH, KaKTO M npe.n:cTaBMTeJIHH cpe.n:Ho MeceqHM 

TeMnepaTypM Ha B'bHlllHH>I B'b3,D,yx 3a KJIMMaTwrna 30Ha 7. 

1.1. Onucauue ua crpa,!laTa 

Pa3rne)f(,ll,aHa crpa,D,a e nOCTPOeHa M B'hBe,D,eHa B eKcnn oaTaUM>I npe3 1998 r. 

Crpa.n:arn e MHOrocpaMMJIHa )f(HJIHil{Ha crpa.n:a OT 4 ceKI..J;HH Ha 5/6 eTa)f(a ( 4/5 )f(HJIHil{HH H 1 

CYTepeHeH) M MMa crno6>IeMa e.n:ponaHeJIHa KOHCTPYKI..J;H>I . IToKpMB'hT e neT TMna - nnoc'hK c 

Bo3.D:Yll1Ha Me)f(,ll,MHa M nn oc'bK 6e3 Bo3.D:Yll1Ha Me)f(,ll,:irna. BnHHIIIHMTe cTeHM ca natten OT 6eToH c 40 

MM TOnJIOH30Jiau;mi: B cpe,D,HH>I CJIOH, B'bHIIIHa!BnTpelllHa Ma3HJIKa. Ha qacT OT CTeHMTe e 

noJIO)f(eHa 113onau;m1 OT EITC. .IJ:orpaMaTa Ha crpa.n:aTa e .n:npBeHa, MeTaJIHa 11 MaJIKa qacT PVC. 

ITo.n:nT e HeoTOnJI)!eM CYTepeH M B'hHIIIeH B'h3,D,yx (epKepM). OrnnneHMeTO Ha crpa.n:arn ce 

OC'hll{eCTB>IBa OT HH,ll,HBH,D,Ya.JIHM OTOnJIMTeJIHH ype,D,M ( eJieKTp:HqecKH - cnJIMT CHCTeMM, en,neqKH H 

neqKM Ha TBnp.n:o ropMBO ). OcBeTMTeJIHMTe Tena B crpa.n:aTa He ca no.n:MeH>IHM. 

Ta6JinQa 1 - o6mu .n:auuu Ja o6eKTa 

AAHHV1 3A OEiEKTA 

CrpaAa (Ha111MeH0BaH111e) MHorocj>aM11111Ha >1<11111111w,Ha crpaAa 

AA pee yn.12, Ei110K l, ceno AHeso, 06w,111Ha ConoT 

T111n crpap,a >1<11111111 W,Ha 

Co6crseHoCT 4aCTHa 

rop,111Ha Ha noCTpOl'IBaHe 1998 
Eipoi:1 06111TaTe11111 BKJ1.nepc0Ha11 160 
rpacj>ll1K 06111TaTeJ1111 4aCa Ha p,eH rpacj>ll1K OTOnJ1eHll1e 4aCa Ha p,eH 

Pa60TH111 p,H111 l4aca/p,eH] 16 Pa6oTHll1 AH111 [4aca/p,eH] 16 
Cb6oTa [4aca/p,eH] 16 Cb6oTa [4aca/p,eH] 16 

Hep,enR [4aca/p,eH] 16 HeAeflR [4aca/AeH] 16 
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<l>urypa 1 - cxeMa Ha czpaiJama 

N 

*
f 

w [ 
S SE 

s 

reoMeTpuquu xapaKTepucTHKH ua crpa,!laTa 

3acTpoeHa pa3rbpHaTa OTOnJHleMa OTOnJHleM o6eM OTOnJHleM o6eM 

n/lOW, 3aCTpoeHa nflow, nil OW, 6pyTO He TO 

m2 m2 m2 m3 m3 

865 5585 3683 10312 8250 

Ta6Jiuua 2 

HJmeiJu Ha czpaiJama 

CHHMKa 1 CHHMKa2 
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CHHMKa3 CHHMKa 4 

1.1.1. Cmpoume.n11u u mo1Vlo</JU3Ul/1tu xapaKmepucmuKu 11a cme11ume no fjJacaou u 

munoee 

CHHMKa 5 CttHMKa 6 

BoHIIIHHTe CTeHH Ha crpa,llaTa ca H3rpa,lleHH OT 3 THna CTeHH - CTOMaHo6eTOHOBH naHeJIH 

c TIOJIO:>KeH morrau;HoHeH CJIOH B cpe,llaTa C'bOTBeTHO c ne6eJIHHa Ha naHeJia 22 H 26 CM, KaKTO H 

naHeJI c .ne6emrna 22 CM c nono:>KeHeHa TOTIJI01i130Jiau;IDI OT EITC c .ne6enMHa 50 MM. TexHMqecKoTO 

C'bCT05!HHe Ha Te3H orpa:>K,naI.UH eneMeHTH He e MHoro no6po. Tonnomonau;HoHHHTe csoH:cTsa 

C'bJ.UO. 
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TaoJiuua 3 - nJIOIUH ua B'bHUIHHTe CTCHH no THnoee H opueuTaUHH 

xapaKTepMCTMKM Ha nJl'bTHM orpa~a~M eneMeHTM :s:: 
ct 

<l>AC~A TIIII ca 
(.) 
ca 

A,m2 .g. 
N2 1 2 3 4 5 0 

c: 

V, W/m2K - npei:.u ECM 0,839 0,375 0,822 0 
3' 

V, Wlm2K- cJiei:. ECM 0,282 0,282 0,822 
\0 
0 

CEBEP 662,04 13,66 675,70 

CEBEPOII3TOK 

II3TOK 370,12 305,00 675,12 

IOrOII3TOK 

IOr 631,33 28,51 659,85 

IOr03A~ 

3A~ 354,28 2,90 305,00 662,18 

CEBEP03A~ 

OOIUO no Tunoee 2017,77 45,07 610,00 2672,84 

Ja6eJieacKa : rrpH Mo;::i:enHpaHeTo Ha orproK,llamHTe eneMeHTH KoeqmqHeHTHTe Ha 
TOTIJIOrrpeMHHaBaHe Ha CTeHHTe ca KOpHrHpaHH c + 10% 3a TepMOMOCTOBeTe 

ToflJlodJU3UllllU xapa1<.mepucmu1<.u Ha 6'bHlUHume cmeHu no munoBe: IlpWLoJ1ceHUJ1 5.x npeou 

ECM u IlpWLOJlceHUJl 6.x cneo ECM 

1.1.2. Cmpoume.nHu u mon1t0</JU3Ul/HU xapa1<.mepucmu1<.u Ha nooa no munoBe 

CnuMKa 7 CuuMKa 8 

Iloo mun 1 e Ha;::i: HeoTOrrm1eM cyrepeH, a Iloo mun 2 e B KOHTaKT c BnHrneH Bn3;::i:yx (epKepH) rrpH 

npHo6meHHTe TepacH KnM OTOITJI.HeMm1 o6eM. TonnomonaqH.H He e nonaraHa 
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Ta6JinQa 4 

IIOJ( 

THU A p z ReJieMeHT UeKB. 

- m2 m m m2K/W W/m2K 
1 K'bM HeOTOilllileM cyrepeH 828,20 211,30 0,80 0,982 

2 epKep 62,70 - - 2,909 

o6o6IQeHo Ja no.Ila A 890,90 o6o6IQeHo Ja no,lla U 1,118 

Ton.nopU3UIJHU xapaKmepucmuKu Ha B1JHlUHume cmeHu no munoee: IIpUJZoJ1ceHUJ1 5.x npei>u 

ECM u llpUJZoJICeHUR 6.x cnei> ECM 

1.1.3. CmpoumeJZHU u mon!lofjJU3UIJHU xapaKmepucmuKu Ha np03opu,ume no fjJacai>u 

CHHMKa 9 CHHMKa 10 

J(ozpaMa mun 1 e O'bpeeHa cnerreHa c ocnKmrnaHe OT e.[(HHH~rno 6.srno cnKJio. J(ozpaMa mun 2 e 

PVC I llllyMunueea c .z:i;BoeH cnKJioriaKeT, rro.z:i;MeIDrna noeTantto/qacT11qHo OT 2005 ro.z:i;11Ha .z:i;o 

MOMeHTa, J(ozpaMa mun 3 e om Memll!lHU npo</JUJZU c e.z:i;HHHqHo CThKJIO, H3IlOJI3BaHa rrpe.[(HMHO 

3a ocnKJIRBaHe Ha TepacH. Ton110TexH11qecKHTe xapaKTepHCTHKH Ha Heno.n:MeHaTa .z:i;orpaMa He ca 

MHOro .z:i;o6pH npH I10Ka3aTeJIH TOilJIOilpeMHHaBaHe H HHcpHJITpau;HR 
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Ta6JinQa 5 - pa3nOJIO)KeHne ua TunoseTe npo3opQn no cI>aca;::i;u 

xapaKTep11tcntK11t Ha Hen11"bTH11t orpa>K,1J,al.1'11t e11eMeHT11t s: 
cl>ACAJ(A TIIII C[ 

ca 
A,m2 

(,) 
ca 

NQ 1 2 3 4 5 
.g. 
0 

G, % - npe;::i;u ECM 0,54 0,57 0,54 c 
0 

U, W/m2K - npe;::i;u ECM 2,65 1,90 5,88 = \0 

U, W/m2K - cJie;::i; ECM 
0 

1,40 1,90 1,90 

CEBEP 163,20 88,0 30,19 281,34 

CEBEPOII3TOK 

II3TOK 29,58 2,1 31 ,68 

IOrOII3TOK 

IOr 161,10 136,1 297,20 

IOr03AIIAJ( 

3AIIAJ( 21 ,69 17,7 39,42 

CEBEP03AIIAJ( 

o6mo no Tnnose 375,57 243,87 30,19 649,63 

A - nJIOill Ha np03operw, m
2 

U - Koecp1n.1;i1eHT Ha rnnnonpeMHHaBaHe npe3 np03opeua, W/m2K 

g - KoecpHUHeHT Ha C)'MapHa nponycKJIHBOCT Ha CJI'bHqeBaTa eHeprm1 npe3 np03opeua 

1.1.4. Cmpoumermu u mon1wfjJU3U1JHU xapa1<.mepucmwm Ha no1<.puea no munoee 

CunMKa 11 CunMKa 12 

.D:ecpHHHpami: ca 5 THna IlOKpHB : Ilo1<.pU8 mun 1,2,3,4 e IlJIOC'bK c B'b3.D:YIIIHa Me)J{)lHHa, 

Ilo1<.pue mun 5 e nn oc'bK 6e3 B'b3.D:YIIIHa Me)J{)lttHa (npH ycBoeHHTe Tepactt). 
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Ta6JIHQa 6 

IIOKPHB 

THU A H UeKB. 

- m2 m W/m2K 

1 ITnoc'bK C B'b3.lJ:. Me)K,lJJrna 1 214,20 1,600 0,720 

2 ITnoc'bK C B'b3.lJ:. Me)K.lJ:HHa 2 210,40 1,600 0,708 

3 ITn oc'bK C B'b3.lJ: . Me)K.lJ:HHa 3 210,40 1,600 0,708 

4 ITn oc'bK C B'b3.lJ:. Me)K.lJ:HHa 4 214,20 1,600 0,720 

5 ITn oc'bK EE3 B'b3.lJ:. Me)K.lJ:HHa 1 41,70 - 3,174 

6 

06061Qeuo 3a noKpusa A 890,90 06o6IQeHo 0,829 

TonJZodJU3U'lllU xapa1<.mepucmu1<.u ua B'bllUlllume cmeuu no munoae: IlpwwJ1CellUJ1 5.x npeiJu 

ECM u IlpwzoJ1CellUJ1 6.x CJZeo ECM 

1.2. TOIIJIOCHAii,lVIBAHE, CTY,l:.t;OCHAIJ,LVIBAHE, BEHTHJIAU:IDI H 

KJIHMA TH3AI(IDI HA crP A,l:.t;AT A 

1.2.1. H3mO'lHUK Ha monJZuHa 

0TonJieHHeTO Ha o6oco6eHHTe caMOCTOj{TeJIHM o6eKTM B crpa,ll;aTa, ce OC'bll(eCTBj{Ba OT 

HH,ll;HBH.D:YaJIHl-1 OTOilJIHTeJIHH ype,ll;H ( KJIHMaTHQH, eJieKTpHlJeCKH H neIJKH Ha ,ll;'bpBa). 

CHHMKa13 CHHMKa 14 
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1.2.2. Omoflllume.JlHa UHcmanau,UR 

CrpaaaTa H5IMa ueHTparrna oTonmnenHaTa HHCTanauIDI. 1facT OT anapTaMeHTHTe ca c neqKH 

HJIH JIOKaJIHH OTOTIJIHTeJIHH HHCTaJiaUHH Ha abpBa C OTOTIJIHTeJIHHTe TeJia - anyMHHHeBH, qyryHeHH 

rn11aepHH H CTOMaHeHH naHeJIHH paa11aTop11, OKOMTIJieKTOBaHH c Heo6xoa11MaTa cn11paTeJIHa 

apMaTypa, c TepMOCTaTHqHH BeHTHJIH. 3a qacT OT anapTaMeHTHTe OTOTIJieHHeTO ce 0CbID;eCTB5IBa OT 

eJieKTp11qecKM OTOTIJIHTeJIHH ypea11 - TepMOTIOMTieHH CTIJIHT CHCTeMH H eJI.OTOTIJIHTeJIHH neqKH, 

KOHBeKTOpH H paa11aTop11. 

1.2.3. Eumo«o zopetu,o «ooocHa6oa«aHe 

B crpaaaTa He npeaB11aeHo oc11ryp5IBaHeTO Ha Ef'B aa ce oc'hrn;ecTB5IBa oT ueHTpanHa HHCTanauID1. 

KbM MOMeHTa Ha o6cneaBaHe noTpe611TeJI11Te 113nomBaT JIOKaJIHH eneKTp11qecKH 6oi1:nep11 c 

pa.3n11qeH o6eM 11 MOID;HOCT , MOHTHpaHH B caHHTapHHTe Bb3JIH. OcHOBHIDIT eHeproHOCHTeJI 3a 

npoH3BoacTBO Ha Tonna Boaa e eneKTp11qecKaTa eHepr115I 

CHHMKa15 CHHMKa16 

1.2.4. Cmyo03axpaH«aHe u KRUMamU3aU,Ull 

B crpaaaTa IDIMa 113rpaaeHa ueHTpaJIH3HpaHa KJI11MaT11qHa c11cTeMa. 

1.2.5. BenmUllaU,Ull 

B crpaaaTa !UlMa 11HcTan11paH11 11 pa60Tern;11 BeHT11nau110HHH HHCTanau1111. Oc11ryp5IBaHeTo Ha 

OTBe)K)J;aHeTo Ha OTpa6oTeH Bb3ayx OT caHHTapHHTe Bb3JIH e H3IlbJIHeHO nocpeacTBOM BepTHKaJIHa 

waxTa 3a ecTeCTBeHa BeHTHJiaUH5I c H3Jia.3 Ha noKpHBa Ha crpaaaTa. B qacT OT caHHTapHHTe Bb3JIH 

ca MOHTHpaHH npOTHBOBJICl)l(HH BeHTHJiaTOpH. 
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1.2.6. ppyzu KOHcyMamopu 

,lJ;pyrn KOHCyMaTOpH B crpa~aTa lUIMa. 

1.3. EJIEKTPINECKA HHCTAJIAI(IDI 

1.3.1. ERe1<mpo3axpaHBaHe u Mepette Ha U3pa3xooeHama ettepzUR 

EJieKTp03axpaHBaHeTO B crpa~arn ce ocomecrnna OT Mpe)l(aTa HHCKO Hanpe)l(eHHe Ha c. AHeBo. B 

6JIH30CT ~o o6eKTa e mrpa~eH rpacponocT. KaTO wrno C'hCT05IHHeTO Ha eJieKrpo c1rnoBaTa 

HHCTaJia~ml e 3a~OBOJIHTeJIHO. 

OcHOBHH KOHCYMaTOpH B crpa~arn ca pa3JIHqHo KyxHeHcKo, 6HTOBO o6opy~BaHe H 

OCBeTJieHHe. 

Ta6JIHQa 7 - HHCTaJiupaHH eJieKTpoypei::.u, BJIHHelllH Ha TOUJIHHHHH 6anaHc B crpai::.aTa 

EJI.vDe.!Iu, BJiuHemu Ha 6aJiaHca 

'laCOBe Kopur. 

Tun KOHCVMaTOD Pe.!I 6DOH Ke.!I ,!lHeBHO MO WHO CT 

- - w 60. - q/24 kWh 

1 TerreBH30P 350 50 0,1 10 122,50 

2 XJla..!IHITHHK 450 45 0,55 4 311,85 

3 ITeparrHJI 1240 30 0,55 1 143,22 

4 f OTBaDCKa IIe'lKa 2500 45 0,24 4 756,00 

5 !'v1HKOOBbflHOBamv otta 1300 15 0,1 3 40,95 

6 KameMaIIIHHa 2000 15 0,1 3 63,00 

7 .JJ:pyrn 2440 1 0,1 2 3,42 

Olill~O: 1440,94 

0TOUJIHeMa UJiom: 3 683,00 M.KB. 

oa6oTeH qacose ce.!IMnqHo 112,00 qaca 

Koouruoatta MOWHOCT: 1 440,94 kWh 

cneuucbuqHa MOWHOCT 3,49 W/m2 

Ta6JIHQa 8 - HHCTaJiupaHH eJieKTpoypei::.u, HeBJIHHelllH Ha TOUJIHHHHH 6anaHc 

EJI.vDe.!Iu, HEBJIHHemu Ha 6aJiaHca 

qacose Kopur. 
Tun KOHCVMaTOD Pe.!I 6ooil Ke.!I ,!lHeBHO MOWHOCT 

- - w 60. - q/24 kWh 

1 BbHIIlHO OCBeTJieHHe 1900 1 1 6 79,8 

2 .!IOYrH 3 500,00 1 1 3 52,5 

OI>IIJ,O: 132,30 

OTonJIHeMa UJiom: 3 683,00 M.KB. 

oa6oTeH qacose ce.!IMuqHo 112,00 qaca 

KoouruoaHa l\toWHOCT: 132,30 kWh 

cneuucf1uqHa MOWHOCT 0,32 W/m2 
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1.3.2. OceemumeJlHa uncmllJlal{uR 

OcBeTJiemreTo B crpa,llaTa e H3IToJIHeHo rrpe,llHMHO c JHDK ocBeTHTeJIHH Tena 

CHHMKa17 CHHMKa 18 

Ta6nuua 9 - HHCTaJIHpaHH OCBeTHTeJIH B crpa,aaTa 

OcseT JieHue 

Kopur. 
Tun KOHCYMaTOP Pen OPOH Ken '13COBe )IHeBHO MO WHO CT 

- - w op. - q/24 kWh 

1 noT 2x36 80 30 0,3 5 18 

2 JilDK lx75 75 322 0,5 5 301,875 

3 Ecn lxl8 18 90 0,5 5 20,25 

O.liIUO: 340,13 

OTonnsreMa nJiom: 3 683,00 M.KB. 

paooTeH 'lacose cenMuqHo 42,00 'laca 

Kopurupaua MOWHOCT: 340,13 kWh 

cneumJmqHa Momuocr 2,20 W/m2 

2. KOHTPOJIHH H3MEPBAHIDI 

Toti: KaTO o6cJie,llBaHeTO Ha crpa,llaTa ce H3Boprrrna H3B'bH OTOITJIHTeJIHmI rrepHO,ll 

KOHTponHH H3MepBaHHR Ha TeMrrepaTypaTa He ca H3BoprrIBaHH 

3. EHEPrOIIOTPEI>JIEHHE 

OcHOBHHTe H3rromBaHH eHeproHoCHTeJIH B pa3rne)l()J;aHaTa crpa,lla ca eneKTpH11ecKa 

etteprmr H TOITJIHHHa eHeprHR OT TBop,llo ropHBO - .llnpBa 3a orpeB. IIJ;e 60,lle HarrpaBeH aHaJIH3 Ha 

eHeprorrorpe6neHHeTO Ha 6a3aTa Ha rro,lla,lleHa OT yrrpaBaTa HHcpopMau1rn 3a H3pa3XO,lleHaTa en. 

eHeprHR H TOITJIHHHa eHeprnR 3a 2014 ro,ll,HHa. 
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Ta6m1ua 10 - KoucyMau1rn ua euepnrn Ja 2014 ro,!lHHa 

2014 rOAMHa 

Cpe,!lHOMecequa TeMneparypa pa3XO.llH ua pa3XO.llH ua eueprHH 
Meceu ua B'bHllIHHH B'b3,!lYX en.eueprHH Ja OTOnJieHHe 

19 6p. oc ,[{eHrp. kWh .IJ:'bpBa kWh 
I 31 -0,3 598,3 16267 0,00 0 

II 28 1,7 484,4 16502 0,00 0 

III 31 5,5 418,5 15838 0,00 0 

IV 23 10,8 188,6 13246 0,00 0 

v 0 18,9 0 11657 0,00 0 

VI 0 20,7 0 10544 0,00 0 

VII 0 22,7 0 8636 0,00 0 

VIII 0 25,1 0 8640 0,00 0 

IX 0 17,8 0 8561 0,00 0 

x 16 9,8 147,2 9423 0,00 0 

XI 30 7,4 348 12379 0,00 0 

XII 31 2,6 508,4 14824 190,00 188100 

06mo 190 2693,4 146517 190 188100 
Ta6n Hua 11 - pa3npeneneuHe KoucyMHpauaTa eneKTpHqecKa eueprHH no uanpasnenHH 3a 

2014 ro,!lHHa 

2014 rOAMHa 

::t" pa3npe,!leneuHe pa3XOJlH ua en.eueprHH no uanpasneuHe t1) 
(.) 
t1) 

~ 
,!lOOTOnJieHHe KJIHMaTH3aUHH I>rB ype,!lH 

kWh kWh kWh kWh 

I 6659,00 0,00 3170,00 6438 

II 6894,00 0,00 3170,00 6438 

III 6230,00 0,00 3170,00 6438 

IV 3638,00 0,00 3170,00 6438 

v 0,00 0,00 3170,00 8487 

VI 0,00 0,00 3170,00 7374 

VII 0,00 0,00 3170,00 5466 

VIII 0,00 0,00 3170,00 5470 

IX 0,00 0,00 3170,00 5391 

x 0,00 0,00 3170,00 6253 

XI 2771,00 0,00 3170,00 6438 

XII 5216,00 0,00 3170,00 6438 

06mo 31408,00 0,00 38040,00 77069,00 
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Ta6JIHl.la 12 - pa3npe,lleJieHHe KoucyMHpauaTa TOilJIHHHaTa eueprHH no uanpasJieHHH 3a 

2014 ro.[lHHa 

2014 rOAHHa 

:::f pa3npe,lleJieHHe pa3XO.llH ua TOUJIHHHa eueprHH no uanpasneuHe Q) 
<.) 
Q) 
:::; 

OTOilJieHHe BeHTHJiaQHH 

kWh 

I 0 

II 0 

III 0 

IV 0 

v 0 

VI 0 

VII 0 

VIII 0 

IX 0 

x 0 

XI 0 

XII 188100 

Oomo 188100 

4. MO)J;EJIHO H3CJIE)J;BAHE HA crPA)J;ATA 

4.1. IlpHHl.IHDH ua MO.[leJIHpaue ua crpa,llaTa 

kWh 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I>rB 

kWh 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Mo~enttoTo H3cne~BaHe Ha eHepronorpe6neHHeTo B crpa~ara e H3B'bprneHo Ha ocHoBaTa Ha 

MeTO~a OT E,l(C EN 832. MeTO~'bT e pean11311paH nporpaMHO Karo cocpryepeH npo~)'KT EAB 

Software v. 1. 0 HC. ~enra e nonyqaBaHe Ha ~e'HcTBHTenHo Heo6xo~HMara eHeprIDI 3a 

TIOM'bp)KaHe Ha MHKpOKnHMaTa B crpa~aTa, cne~ H3TI'bnHeHH eHeprocneCTj{Barn;H MepKH, 

cpaBHeHHe c eTanOHHHjl pa3xo~ Ha eHeprIDI 3a crpa~ara H H3~aBaHe Ha cepr11cp11KaT 3a eHeprHHHa 

ecpeKTHBHOCT. 3a onpe~e~HeTo Ha eHeprHHHHTe HM xapaKTepHCTHKH, crpa~HTe ce pa3rne~aT 

KaTO HHTerpHpaHH CHCTeMH, KaKTO e TIOKa3aHO Ha cp11rypara no - ~ony, B KOHTO pa3XO~'bT Ha 

eHeprHji e pe3ynraT Ha C'bBMeCTHOTO BnIDIHHe Ha OCHOBHHTe KOMilOHeHTH: 

• crpa~HHTe orpa~arn;H KOHCTp~HH H eneMeHTH; 

• CHCTeMHTe 3a TIOM'bp)KaHe Ha napaMeTpHTe Ha MHKpOKnHMara; 

• B'bTpellIHHTe H3T01IHHIJ,H Ha TonnHHa; 

• 0611raren11re; 
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Co3.LJ;aBaHeTO Ha MO.LJ;eJI Ha TaKaBa MHTerp11paHa CMCTeMa M3MCKBa 30HMpaHe M cne1(mpwrno 

OTIMCaHMe Ha napaMeTpMTe Ha M3B'bpIIIBal1(MTe ce B 30HaTa TOTIJI006MeHHM npo1(eCM. B CJI)'1-laj{ e 

no)J,Xo.LJ;m1(o pa3rne)l()J;aHe Ha crpa.LJ;aTa KaTo e.LJ;Ha TOTIJIMHHa 30Ha. 

Ha1(MOHanHaTa 3a Ha MHTerp11paHaTa eHeprHiIHa 

xapaKTepHCTMKa BKmoqsa 3a.LJ;'bJI)l(MTeJIHO: 

• op11eHTa1(11ua, pa3Mep11Te 11 <tJopMaTa Ha crpa.LJ;aTa; 

• TOTIJIMHHMTe H OTITttqeCKMTe xapaKTepMCTMKM, B'b3.LJ;yxonponycKJIHBOCTTa, 

BJiaroycToifqMBOCTTa, BO.ll;OHenponycKJIHBOCTTa Ha crpa.LJ;HHTe 0 rpa)l()J; al1(M 

KOHCTP)'KllMM, eneMeHTM 11 BoTpeIIIHM npocTpaHcTsa; 

• CHCTeMHTe 3a OTOTIJieHMe M ropema BO.LJ;a 3a 6MTOBH H)')l()J;M; 

• CMCTeMMTe 3a KJIMMaTM3a1(Mjl; 

• ecTeCTBeHaTa BeHTMna1(IDI; 

• B'bHIIIHMTe M B'bTpeIIIHHTe KJIMMaTttqHM )'CJIOBHj{ , 

Pa3neL£aTKa Ha M3B'bpIIIeHaTa CMM)'Jia1(Mj{ 3a OTOTIJieHMe M oxna)l()J;aHe c eTaJIOHM 3a 

.uetl:cTBal1(MTe K'bM MOMeHTa Ha M3B'bpIIIBaHe Ha o6cne.usaHeTO HOpMH 3a IIOKa3aHH B npHllO)l{eHIDI 
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4.2. KaJiu6pupaHe Ha MO/leJia 

3a KanH6pttpatte Ha Mo~ena e Heo6xo~HMO ~a ce mqHcJIH pecpepeHTHIDI pa.3xo~ 3a 

ornrrnettHe 3a m6pattarn 3a rrpe~cTaBHTeJIHa 2014 r. crrp51MO ttopManrnttaTa ro~HHa no cne~HaTa 

cpopMyna: 

• lfaqucmrnaHe Ha pecl>epeHTHH.HT palXO/l Ha eHepru.H 

(ron. pa1xoJI 3a 2014r.+pa3XOJI 3a JIOOTOnJieHue 1a 2014r.)*(DD no KJIHMaTnqHa 6a1a JiaHHH) 
(DD 3a 2014r.)*(oTonJI.HeMaTa nJIOill) 

ro/lHIIIeH pa3XO/l OTOnJieHUe + 
noornrrJieHue 1a 2014 r. 

DD no KJIHMaTuqHa 6a3a naHHH 

DD 3a 2014 r. 

0TonJI.HeMaTa nJIOill 

KaJiu6pupam pa3XOJI 3a 2014 r. 

219 508 kWh 

2890,40 -

2693,40 -

3683 m2 

60,30 kWh/m2y 

,lJ;eHrpa~ycHTe ca rrpeH3qHcJieHH 3a TeMrreparypa : 

IToJI)"IeHa TeMrrepaTypa rrpH KanH6pHpaHe : 

ITonyqeua HHQlHJITpau:IDI rrpu Kanu6pupaue : 

19,00 °C 

14,00 °C 

0,57 h" 1 

Ilpu Toea noJio~eHue cneQucl>uqHu.H pa3XOJI Ha 
euepru.H 3a oTonJieHue e B pa3Mep Ha: 

ETaJioHeH pa1xon 3a oTonJieHue: 
KaJiu6pupam pa1xon 1a 

oTonJieHue: 

Ceranrno C'hCTO.HHue: 

2015 r. 

2014 r. 

CncTO.HHHe cJie/l HOpMaJiu3upaHe Ha MOJieJia: 

ETaJioHeH pa1xon 3a oTonJieHue: 
KaJiu6pupam pa3XO/l 3a 

OTOUJieHue: 

CeramHo C'hCTO.HHue: 

Jia3oe pa3XO/l 3a oTonJieHue: 

CJien ECM: 

2015 r. 

2014 r. 

2014 r. 

60,30 kWh/m2y 

21,20 kWh/m2y 

60,30 kWh/m2y 

60,30 kWh/m2y 

21,20 kWh/m2y 

60,30 kWh/m2y 

60,30 kWh/m2y 

95,30 kWh/m2y 

46,90 kWh/m2y 
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B:mK,D,a ce, qe cne;::i: ECM pa3xo;::i:a Ha eHepnu1 3a oTorrnemi:e e no - romIM OT eTaJIOHHIDIT 3a 

2015 romrna. K'hM ceraIIIHHRT MOMeHT eHeprorroTpe6neHwern Ha crpa;::i:ara He oTrosapR Ha 

2 
H3HCKBaHmlTa IIO HOpMaTHBHH ;::i:aHHH 3a 2015 ro;::i:1rna He 60,30 kWh/my. 

Ilpu KaJrn6pupaHeTo Ha MO)leJia ce noJiyqaea, qe e crpa)laTa ce DOililbpiKa no-HHCKa 

TeMneparypa OT HopMaTHBHO onpe)leJieHaTa, KaTo He ce DOililt.piKa u TeMneparypa c 

noHHiKeHue. Mo)leJit.T e HopMaJIH3upaH KaTo nonyqeHaTa 6a3oea JIHHHH e pa3rJieiK,!laHa npu 

aHaJIH3a Ha peaJIHUTe cneCTSIBaHHSI. 

5. OITIICAHIIE HA ITPE,II;BII,II;EHIITE EHEPrOCITECTfilJAIIJ;II MEPKII 

ECM I - TorrJIHHHO H30JIHpaHe Ha B'hHIIIHHTe cTeHH 

Tonnocpwmqmue xapaKTepHCTHKH Ha B'hHllIHHTe CTeHH Ha crpa;::i:aTa He OTroBapRT Ha 

HOpMaTHBHHTe H3HCKBaHIDI. OT H3BbpIIIeHIDI orJie,D, ce ycTaHOBHXa 3 THIIa B'hHIIIHH CTeHH, 

orpa)K,D,aI.J..J,H OTOIIJIReMHR o6eM Ha crpa;::i:aTa. 

Ilpe;::i:sm1<1:i:a ce rronaraHe Ha B'hHIIIHa TOIIJIHHHa H30Jian;IDI OT EPS c ;::i:e6eJIHHa 80 mm w 

Koecpwu:weHT Ha TOIIJIOIIpOBO,D,HOCT /... :'.S 0,035 W/mK H H3Ma3BaHe C'hC CHJIHKaTHa Ma3HJIKa 3a CTeHH 

oT THII 1 H rrorraraHe Ha B'hHIIIHa TOIIJIHHHa H30JiaU:HR OT EPS c ;::i:e6eJIHHa 30 mm H KoecpHn;HeHT 

Ha TOIIJIOIIpOBOJJ.HOCT /... :'.S 0,035 W/mK H H3Ma3BaHe C'hC CHJIHKaTHa Ma3HJIKa 3a CTeHH OT THII 2 . 

• 06I.J..J,aTa IIJIOI.J..J, Ha CTeHHTe, IIO,D,Jie)Kall.l,H Ha TOIIJIHHHO H30JIHpaHe OT THII 1 e 2340 m 2 

• 06I.J..J,aTa IIJIOI.J..J, Ha CTeHHTe, IIO,D,Jie)Kall.J,H Ha TOIIJIHHHO H30JIHpaHe OT THII 2 e 46 m 2 

<l>wHaHcos aHaJIH3 no ECM I 

ECM N21 - TonmtHHO M3osntpaHe Ha B"bHWHM cTeHM 

E,!l,V1HV14Ha 
CroillHocr, Ne HaviMeHosaHvie ,[\V1MeHCV15l Ko11vi4ecrso 1.1eHa, 

[11s./m
2
] 

(11B.) 

,QocrasKa vi MOHTa>K Ha 

TOnO!lOV130Jlal.IV10HHa CVICTeMa rnn EPS, o= 
1 

80 mm , (BK!l. 11envi110, apM . Mpe>Ka, bmosvi m2 2 340 85 198 900 
npocpvi11vi vi Kpene>KHV1 e11eMeHrn) s/y 

BbHWHV1 CTeHV1 , 1.1seTHa CV111V1KaTHa 

eKcrepviopHa Ma3V1!1Ka 

,QocrasKa vi MOHTa>K Ha 

TOnO!lOV130118LIV10HHa CVICTeMa rnn EPS, o= 
1 

30 mm , (BK!l. 11envi110, apM . Mpe>Ka, bmosvi m2 46 65 2 990 
npocpvi11vi vi Kpene>KHV1 e11eMeHrn) s/y 

BbHWHV1 CTeHV1, 1.1serHa CV111V1KaTHa 
eKCTePVIOPHa Ma3V111Ka 

06Ll.la CTOillHOCT: 201 890 
061J.1a CTOMHOCT C ,Q,QC: 242 268 
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ECM 2 - Tornrn:HHO mommaHe Ha rro.ua 

TorrnocpH3H4HHTe xapaKTepHCTHKH Ha IIO.llOBHTe KOHCTP)'KIJ.HH Ha crpa.llaTa He OTroBapSIT Ha 

HOpMaTHBHHTe H3HCKBaHIDI. OT H3BbpIIIeHIDI orne.ll ce ycTaHOBHXa 2 THrra IIO.llOBH KOHCTP)'KllHH, 

orpIDK)J:alll,H oTorrmreMIDI o6eM Ha crpa.llaTa. 

ITpe,llBH)l(.lla ce rron araHe Ha TOIIOJIOH30JiaUHOHHa CHCTeMa THII MHHepa.JIHa!KaMeHHa BaTa 

KaIIIHpaHa c a.JIYMHHHeBo cponHo c .ue6eJIHHa 80 mm H KoecpHUHeHT Ha rnrrnorrpoBO.llHOCT 'A:::; 0,038 

W/mK. 

ITpe.llBH)l{.[(a ce rronaraHe Ha BbHIIIHa TOIIJIHHHa H30JiaUllil OT EPS c .lle6eJIHHa 80 mm H 

KoecpHUHeHT Ha rnrrnorrpoBO.llHOCT 'A:::; 0,035 W/rnK H H3Ma3BaHe CbC CHJIHKaTHa Ma3HJIKa 3a IIO.ll 

THII 2 (epKepH). 

• IT.10lll,Ta IIO.llJie)[{alll,a 3a TOIIJIHHHO H30JIHpaHe e 828 m
2 

3a THII 1. 

• IT.10lll,Ta IIO.llJie)[{alll,a 3a TOIIJIHHHO H30JIHpaHe e 360 m
2 

3a THII 2. 

<l>HHaHcos aHaJIH3 no ECM 2 

Ta6JIHUa 15 
ECM N92-TonmtHHO M30mtpaHe Ha nOA 

E,!l,lllHlllYHa 
CTOi::1HOCT, 

N2 Ha111MeHosaH111e A111MeHc111s:i KO!llll'-18CTBO 4eHa, 

[!1B./m
2
) 

[IlB.) 

AocTaBKa 111 MOHTa)f( Ha 

TOnO!l011130!la41110HHa ClllCTeMa Tl/In 

MlllHepanHa/KaMeHHa saTa Kaw111paHa c 

1 a11yMlllHlll8BO QJOJ11110 , O= 80 mm , (BKJ1. m2 828 75 62 115 
MOHTa)f(Hlll L.'1 Kpene)f(Hlll e11eMeHTlll , 11eneHKlll , 

Mpe)f(a, yrnos111 nai::1cH111) s/y TasaHa Ha 

CVTeoeHa 

AocTaBKa 111 MOHTa)f( Ha 

TOnO!l011130!1841110HHa ClllCTeMa Tllln EPS, o= 

2 
80 mm, (BK!1. 11en111110, apM. Mpe)f(a, br!lOBlll m2 360 95 34 200 
npo¢11111111 111 Kpene)f(Hlll eneMeHTlll) sly 

epKep111, 4serHa c11111111KaTHa eKcTep111opHa 

Ma3111!1Ka 

96 315 
0611.1a CTOMHOCT C AQC: 115 578 

ECM 3 - ITo.uM.srna Ha crnpaTa .uornaMa cbc cHcTeMa OT PVC/ Al rrpodrnn H CThKJiorraKeT 

,ZJ;orpaMa rro orpIDKJ:i:alll,HTe eneMeHTH Ha crpa.llaTa B romrMa qacT e H3IIbJIHeHa OT .llbpBeHH 

cnerreHH H e,DJIHH4HH rrp030pUH H BpaTH, a Cblll,O H MeTaJIHH paMKH c e,llHHH4HO CThKJIO. 
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CbcTOHHHeTo Ha Cblll,eCTB)'Balll,aTa ,JJ,bpBeHa ,JJ,orpaMa e MHoro 11orno: H3MeTHaTH H He3aTBapHill,H ce 

paMKH, HanyKaHH eJieMeHTH, cpyrH Me)l()J,y KaCHTe H CTeHHTe, cnyKaHH, cqyneHH, JIHfICBalll,H CTbKJia 

H ,JJ,p. ToBa BO)J,H )J,0 3aBHIIIeHa HHcpHmpaU,HH H 3ary6a Ha TOfIJIHHHa eHeprHH npe3 rnx. 

Ilpe,JJ,BH)KL(a ce fIO)J,MHHa Ha )J,bpBeHHTe CJieneHH, e,JJ,HHHqHH Ilp030pUH, BpaTH, MeTaJIHH 

paMKH c e,JJ,HHHqHo CThKJIO, KaKTO H ,JJ,OrpaMaTa c aJIYMHHHeB npocpHJI 6e3 npeKbCHaT TepMOMOCT 

Ha crpa,JJ,aTa, KOHTO rpaHHqaT c 0Ton11HeMHH o6eM, cbc CHCTeMa OT PVC/ Al npocpHII H CThKJionaKeT 

c KOecpHUHeHT Ha TOfIJIOilpeMHHaBaHe u :S 1,40 / 1.90 W/m2K, c KOeTO Ill,e ce HaMaJIHT TOfIJIHHHHTe 

3ary6H OT TOfIJIOilpeMHHaBaHe H fIOCThfIBaHeTO Ha CTy,JJ,eHHH BbHIIIeH Bb3,JJ,yX. 

• 06Ill,aTa fIJIOill,, no,JJ,11e:>1<alll,a Ha no,JJ,MHHa e 406,00 m2
. 

• C'hlll,O TaKa ce npe.[(BH)l{)la ,,o6pblll,aHe" OKOJIO .rr:orpaMaTa Ha UHJiaTa crpa,JJ,a c XPS 20 

mm- 1421 lm. 

<l>HHaHcos aHaJIH3 no ECM 3 

Ta611Hua 16 
ECM N!!3 - noAW!Ha Ha npo30Pl.lM M epaTM C'bC CMCTeMa OT PVC npocpMn M CT'bKllOnaKeT 

E,!l,111Hll14Ha CTOll1HOCT, 
NS! Ha111MeHosaH111e ,Q111MeHCll1$1 Kon1114ecTso 4eHa, 

[ns./m2] 
[!18.] 

,QocTasKa 111 MOHTa)K Ha npo3op4111 111 BRarn - PVC 
npocp111n CbC CTbK!lonaKeT Us;1,4 W/m2K 111n111 Al 

1 
npocp111n cbc CTbK!lonaKeT c Us;1 ,9 W/m2, BK!l . 
,QeMOHTa)K Ha CTapaTa ,QbpBeHa 111!1111 MeTa!lHa 

m2 406 160 64 960 

,QOrpaMa, BbTpeWHO o6pbll.!aHe Ha ,QOrpaMa c 
rnncosa wnaK!lOBKa no anapTaMeHrnTe. 

2 06pbll.!aHe oKono npo3op4111 c XPS 20 mm Im 1 421 18 25 578 
06ll.!a CTOi!1HOCT: 90 538 

06U,\a CTOMHOCT CA.QC: 108 646 

3AI>EJIE)KKA : 3a Bcu~nrn eHeprocneCTHBaum MepKH e HeOOXOllHMO Ila O'bllaT 

pa3pa6oTeHu npoeKTHH perneHHH OT npasocnoco6Hu npoeKTaHTH B C'bOTBeTCTBHe c 

JleHCTBarnaTa K'bM MOMeHTa HOpMaTHBHa ypell6a B HHBeCTHUHOHHOTO npoeKTupaHe. 

IlpoeKTHHTe perneHHH Ila ca B o6xsaT u U'bJIHOTa rapaHTuparnu Ka"lleCTBeHoTo HJD'bJIHeHue 

Ha npellnucaHHTe ECM. Ha 6aJa HHBeCTHUHOHHHTe npoeKTH Ila O'hllaT uJroTBeHu nollpo6Hu 

KOJIH"llecTBeHo-cToH:HocTHH cMeTKH Ja HJD'bJIHeHue Ha ECM. 3ano~eHHTe CTOHHOCTH B 

HaCTOHIIlHH llOKJiall Ja npu6JIH3HTeJIHH Ja oueHKa Ha HKOHOMH"lleCKHH ed>eKT 
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N2 

-
E1 

E3 

E4 

6. TEXHIIKO-IIKOHOMINECKA O:QEHKA HA MEPKHTE 

ITpu 113qucnemrn:rn e mnoJI3BaHa o6o6ru;eHa u;eHa Ha nonyqeHa rnnnoeHepnu1 OT ,n;'bpBa u 

en.eHeprm1 OT 120 JieBa I MWh H3qHcneHa Ha 6a3aTa Ha HHcpopMau;rnna 3a H3pa3xo.n;eHH cpe,n;cTBa 

3a OTOnJieHHe 3a KOHKpeTHH.ST o6eKT. IfanomBaHH ca ueHH Ha ,[J;OCTaBqHUH H H3n'bJIHHTeJIH 3a 

OCTOHHOCT.SBaHe Ha ,n;eHHOCTHTe no M.SpKa 3a TOnJIOH30JIHpaHe Ha B'bHIIIHH CTeHH, TOnJIOH30JIHpaHe 

Ha noKpHB, TOn.lOH30JIHpaHe Ha no.n; H no,LJ;M.SHa Ha .n;orpaMH. 

Ta6nHu;a 16 

CbL1.1ecTeyeaL1.10 AHa!lL-13 

no!lo)f(eHL<!e 
CileA 

CpoK Ha 

HaL<1MeH0BaHL<1e Ha ECM ECM lt1KOHOML<ls:l lt1HeecrnL..1L<1s:l ne4an6a orKvnveaHe 

- kWh kWh kWh % !lB. !lB. rOA. 

Ton/lOL-130llL<lpaHe Ha creHL-1 546205 472667 73538 13,46 242268 8824,56 27,45 

Ton/lo~30ll~paHeHanOAOBe 546205 494463 51742 9,47 115578 6209,04 18,61 

noAMRHa Ha ,lJ,orpaMa 546205 493002 53203 9,74 108646 6384,36 17,02 

06Ll.IO 546205 367722 178483 32,68 466492 21417,96 21 ,78 

OnmA CTOHHOCT HA HHBECTH:QHHTE - 466 492 JIEBA 6e3 MC 

7. EKOJIOrWIHA O:QEHKA HA MEPKHTE 

Ta6nuua 17 

CbL1.1eCTBYBaL1.10 AHa!lL-13 

no!lO)f(eHL<le CneA 
N2 HaL<1MeH0BaHL<1e Ha ECM ECM lt1KOHOML<ls:l EKonorL<14eH eKBL<!BaneHT 

- - kWh kWh kWh % g C02/ kWh TOHa C02 

E1 Ton!lOL<130!1L<IP8He Ha CTeHL-1 546205 472667 73538 13,46 243 17,87 

E3 TonnoL<130!lL<IPaHe Ha noAOBe 546205 494463 51742 9,47 243 12,57 

E4 noAMs:lHa Ha ,QorpaMa 546205 493002 53203 9,74 243 12,93 

06Ll.IO 546205 367722 178483 32,68 243 43,37 

8. KJIAC HA EHEPrOIIOTPEliJIEHHE 

8.1. Ceraurno CbCTo.srnue 

C'brnacHo HOpMaTHBHHTe H3HCKBam1.s OT Hape.n;6a N2 7/2004 r., H3MeHemi:e B ,ZU3, 6p. 27 OT 

2015 r. Ha MPPE, e Heo6xo,n;HMO .n;a ce oueHH npe.n;crnBeHaTa B ,n;oKJia,n;a eHeprnil:Ha 

xapaKTepHCTHKa Ha crpa,n;aTa, C'brJiaCHO HOpMaTHBHHTe H3HCKBaHH.S, .n;eikTBaI.J..J,H K'bM MOMeHTa Ha 

H3B'bpIIIBaHe Ha eHeprnHHOTO o6cne.n;BaHe, c uen KJiacmpHUHpaHe Ha crpa,n;aTa no CKaJiaTa Ha 

eHepronorpe6neHHeTo. 
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Cne.n .nerni1nHoTo o6cne.nBaHe 11 aHanM3a Ha crpa.narn e 01.1,eHeHa eHeprni1HaTa ii 

xapaKTep11CT11Ka: 

• I1oTpe6Ha Il'bpB111IHa eHeprIDI np11 aKTyanHO C'bCTORH11e Ha crpa.narn 

EP = 302,00 kWh/m2y 

KmK 
EPmln . EPmal(, 

mmu IJ.IH l1 crPAJ.l~ 
kWt11m2 kWnfm. i 

A..,. 4~ 

,(J. 48 95 

B 96 19' 

c 19 .24 c 
D 4 i 29•J D 

E 291 363 E 

f 354 435 

G > . 3~ 

<l>Rrypa 34 
CKa11aTa Ha KJlacoseTe Ha 

eHe ronoT e611eH~e 

Crpa.naTa nona.na B KJiac E OT cKana Ha eHepronoTpe6neH11eTo, cornacHo ITp11JIO)l(eH11e 

N!dO, 'IJI. 6, an. 3 OT Hape.n6a .N2 7/2004 r., 113MeHeH11e B ,Z:(B, 6p. 27 OT 2015 r. 3a IlOKa3aTen11Te 3a 

pa3XO)l Ha eHepr IDI 11 eHeprnMH11Te xapaKTep11CT11KM Ha crpa.n11Te. 

Cne.n pean11311paHe Ha BC111IK11 npe.nno)l(eH11 MepK11 OT )l'bnrm1 Cil11C'bK, o6ll.l,M.SIT ro.nmrreH 

pa3xo.n Ha nopBwrna eHeprm1 3a crpa.narn ll.l,e e B pa3Mep Ha EP = 229,40 kWh/m2y 

Crpa.narn nona.na B KJiac C OT cKana Ha eHepronorpe6neH11eTo, cornacHo ITp11no)l(eH11e 

.N210, 'In. 6, an. 3 OT Hape.n6a .N2 7/2004 r., 113MeHeH11e B ,Z:(B, 6p. 27 OT 2015 r. 3a TIOKa3aTen11Te 3a 

pa3XO)l Ha eHeprm1 11 eHeprnMH11Te xapaKTep11CT11KM Ha crpa.n11Te. 

9. 3AKJnoqEHHE 

I13BoprneHoTo eHepr11i1Ho o6cne.nBaHe 3a 01.1,eHKa Ha eHepr11i1H11Te cnecurnaHIDI TIOKa3a, qe 

npH ceraIIIHOTO C'bCTORH11e Ha crpa,LlaTa 11 C11CTeMaTa Ha TOTIJIOCHa6,LIRBaHe ce OC11rypRBaT 

11311CKBaHHTe caHHTapHO - XHr11eHH11 HOpM11 3a TOTIJIHHeH KOMcpopT B np11eMn11B11 rpaH111.l,11. 

KoM ceraIIIH11R MOMeHT crpa,LlaTa 11Ma cne1.1,11cp111IeH pa3XO.ll Ha nopB111IHa eHeprnR 302,00 

kWh/m2y c KOeTO OTfOBOpR Ha 11311CKBaH11RTa 3a eHepr11eH Knac ,,E" . 
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QqaKBaHoTo cnecTeHoTo KomrqecTBO eHepnu1 OT npe,n;BH,n;emur naKeT OT ECM e B pa3Mep 

Ha 178 483 kWh/y mrn B pa3Mep Ha 32,68 % OT pa3xo.n;a Ha eHeprm1 3a ornnneHHe Ha crpa.n;arn 

npe,nH ECM. HaManeHHern Ha Bornepo,n;HHTe eMHCHH ce oqaKBa .n;a e B pa3Mep Ha 43,37 t C02/y. 

Cne.n; np11naraHe Ha naKeTa OT MepKH ce oqaKBa crpa.n;arn .n;a HMa cneu11qrnqeH pa3xo.n; Ha 

nopBJiqHa eHeprm1 229,40 kWh/m2y c KOeTO rn;e OTfOBOp~ Ha H3HCKBaH~Ta 3a eHeprneH KJiaC 

,,C" . 

10. IIPEIIOP'bKII 

3a BCmKH eHeprocnecrnBarn;H MepKH e Heo6xo.n;HMO .n;a 60.n;aT pa3pa6oTeHH npoeKTHH 

perneH~ OT rrpaBocnoco6HH npoeKTaHTH B CoOTBeTCTBHe c .n;encrnarn;aTa KoM MOMeHTa 

HOpMaTHBHa ype.n;6a B HHBeCTHI.lHOHHOTO npoeKTHpaHe. IlpoeKTHHTe perneH~ .n;a ca B o6xBaT H 

noJIHOTa rapaHTHparn;H KaqecTBeHOTo H3noJIHeHHe Ha npe.n;n11caHHTe ECM. Ha 6a3a 

HHBeCTHI.lHOHHHTe npoeKTH .n;a 60.n;aT H3fOTBeHH no.n;po6HH KOJIHqecTBeHO-CTOHHOCTHH CMeTKH 3a 

H3noJIHeHHe Ha ECM. 3ano)KeHHTe CTOHHOCTH B Hacrn~rn;H~ ,n;oKJia,n; 3a np116JIH3HTeJIHH 3a ouem<a 

Ha HKOHOMttqeCKH~ ect>eKT. 
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IIPHJIO)KEHHE 1 - IIPOrPAMA 3A EHEPrHEH MOHHTOPHHr 

06cneL!BaHeTO 3a eHeprHHHa e~eKTHBHOCT e OCHOBa 3a onpeL!enRHe Ha eHeprHHHHTe 

xapaKTepHCTHKH Ha o6eKTHTe, 3a C'bCTaBRHe Ha nporpaMH 3a eHeprHHHa e~eKTHBHOCT H 

OC'hW:eCTBRBaHe Ha MepKH 3a eHeprocnecTRBaHe, KaKTO H 3a nocneL!Barn: MeHHL!)l(M'bHT Ha 

eHeprHHHHTe CHCTeMH B o6eKTHTe. 

3a nocrnraHe Ha npeL!BHL!eHHTe pe3ynrnT11 OT o6cneL!BaHeTo 3a eHeprnHHa e~eKTHBHOCT e 

Heo6XOL!HMO B'bBe~aHe Ha npaBHna 3a eKcnnoaTal.lHR H IlOMPb)l(Ka Ha eHeprHHHHTe CHCTeMH, 

KaKTO H B'bBe)l(,J;aHe Ha eHeprHeH MOHHTOpHHr. 

qpe3 eHep2uur1U5lm Mor1umopur12 ce KOHTPOnHpa TIOMbp)l(aHeTo Ha eHepronoTpe6neHHeTo 

Ha npeL!BHL!eHOTO HOpMaTHBHO HHBO. AHanH3a Ha L!aHHHTe OT MOHHTOpHHra e OCHOBa 3a B3eMaHe 

Ha peweHHR 3a eKcnnoaTal.lHRTa, IlOMpb)l(KaTa, peMOHTa H o6HOB~IBaHeTO Ha crpaL!HTe H 

CHCTeMHTe B TRX. 

Heo6xol.lHMH H3MepsaTe.rrnu cpellCTBa 3a H3B'hQIIIBaHeTo Ha eHeprueH MOHHTOQHHr 

1. TepMoMeThp 3a H3MepBaHe Ha TeMnepaTypa Ha B'hHWHHR B'b3Llyx (npenop'bqHTenHo e 

Lla HMa B'b3MO)!(HOCT 3a 3am1c Ha LlaHHHTe); 

2. TepMoMeTpH 3a H3MepBaHe Ha B'bTpewHarn TeMnepaTypa B npeL!CTaBHTenmr 

IlOMern:eHHR (npenop'bqHTenHO e Lla HMa B'b3MO)l(HOCT 3a 3aTIHC Ha LlaHHHTe); 

3. TepMoMeTpH 3a H3MepBaHe Ha TeMnepaTYPHTe Ha TIOL!aBaW:HR H Bp'brn:arn:HR 

TOTinOHOCHTen (B'bTPeWeH OTOilnHTeneH Kp'br); 

4. Ypell 3a H3MepBaHe Ha KonITTeCTBOTO TIOTPe6eHa TonnHHa; 

IlpellDHCaHHH 3a pa3DOJIO~eHHe Ha TepMOMeTpHTe 

1. TepMoMeThp'bT 3a H3MepBaHe Ha TeMnepaTyparn Ha oKonHHR B'b3Llyx He TPR6Ba Lla ce 

IlOCTaBR Ha ~aCaL!H, KOHTO ca B 6nmocT LlO TeXHHqecKH IlOMern:eHHR, KyxHH, BeHTHnal.lHOHHH 

peweTKH H LlPyrH, B KOHTO ce OTL!eJUI ronRMO KOnITTeCTBO TOTinHHa. 

2. TepMoMeTpHTe 3a H3MepBaHe Ha TeMnepaTypHTe B noMern:eHHRTa 3all'bn)l(HTenHo 

TpR6Ba Lla ca IlOHe TOnKOBa 6poR, KOnKOTO ca rn:paHrOBeTe OT pa3npeLlenHTenHHR KoneKTOp. ~o6pe 

e Lla HMa H Ha npeL!CTaBHTenHH eTa)l(H ( nocneL!eH H Il'bpBH), KaKTO H B IlOMern:eHHR c 

He6naronpHRTHO pa3nono)l(eHHe cnpRMO He6ecHarn opHeHTal.lHR. 
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IlporpaMa H ,!leHHOCTH, KOHTO TpH6Ba ,!la H3IlbJIHHBaT OTroBOpHHTe JIUUa 3a 

crpaµuuTe uucTanauuu 

0TrosopuuTe Ja crpa,!laTa TexuuqecKu JIUUa TpH6Ba ,!la npuTe:iKaBaT Konue OT 

H3,!la,!leHHHT cepTuctmKaT 3a BCHKa KOHKpeTHa crpa,!la H ,!la ce npH,!lbp:iKaT CTpUKTHO KbM 

euepruiiuuTe noKaJaTeJiu snucauu B uero. 3a ,!la 6b!le U3IlbJIHeuo TOBa, TeJu JIUUa nonbJIBaT 

KJieTBeHH ,!leKJiapauuu, qe ca 3aD03HaTu CbC 3aKOHOBaTa paMKa H aura:iKUMeHTHTe CH 3a 

IlOJlJlbp:iKaue HUBOTO ua euepron0Tpe6J1euue B crpa,!laTa J!O uopMaTusuo noJBOJieHoTo. 

BcHKO OT TexuuqecKuTe JIUUa TpH6ea ,!la U3IlbJIHHBa e:iKero,!luo cJie,!lHaTa nporpaMa, 

KaTO 3a BCHKa OT,!leJIHa Il03HUHH Ce IlHIII3T Hapoquu ,!lOKJia,!lHH ,!lO pbKOBO,!lCTBOTO Ha OOeKTa 

c Konue !lO OJ!HTupamaTa «J>upMa: 

1. ITpe.[(H HaqaJIOTO Ha BCeKH OTOITJIHTeJieH ce30H e Heo6XO,L{HMO .na ce HarrpaBH rrposepKa 

Ha OT,L{eJIHHTe H3MepBaTeJIHH ype,L{H. 

2. BceKH,L{HeBHO perncTpHpaHe Ha TeMrrepaTypHTe H .nocrns~rne Ha HHcpopMaum1 Ha 

cp11pMaTa 3aHHMasarua ce c eHeprntl:Hm1 MOHHTop11Hr Ha crpa.narn - ce.nM11qHo. 

3. OT TorrnoMepa ce oTqHTa rroTpe6neHHeTo Ha eHeprm1 3a TOITJIHHa -ce.nMJ1qHO. 

4. 0TqHTaT ce H TeMrrepaTypHTe Ha BXO,L{a H H3XO,L{a Ha BbTpeIIIHH.SI OTOITJIHTeJieH Kpor -

Ce,L{MHqHo. 

5. 0T'IHTa ce rroTpe6eHarn eHeprm1 OT eneKTpoMepa. 

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

CJie,L{RT. 

IlpogeID'P" Ja e:iKece!lMU'leH eueprueu MOHUTopuur 

1. 3a CbOTBeTHaTa ce.nM11ua ce rrpecMRTa cpe.nHaTa TeMrrepaTypa. 

2. 0TqHTaT ce I10Ka3aHHRTa OT TOITJIOMepa (pa3XO,L{OMepa, eJieKTpoMepa) H ce 

113q11cJIRBa crrel.{11cp11qH0To rroTpe6neHHe Ha eHeprm1. 

3. 0TqHTaT ce H cpe,L{HHTe CTOHHOCTH Ha TeMrrepaTypHTe no rrpe.ncTaBHTeJIHH 

ITOMerueHH.SJ. 

4. 0TKJIOHeHH.SJTa OT rrpe.nsapHTeJIHO 3a,L{a,L{eHHTe CTOHHOCTH rrpe.nmsecTRBaT 3a 

Hepe,L{HOCTH B HaCTpOHKHTe HJIH HerrpaBHJIHO cpyHKUHOHHpaHe Ha crpa.nHaTa HHCTaJiaUHR. 
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ITpH po'-IHO 3aTIHCBaHe Ha HHcPOPMaI .. UUITa ce npenopo'-IBa pa3pa6ornaHeTO Ha C'hOTBeTHH 

6naHKH, no.nxo,i1J1mH 3a HHcTanHpaHHTe KoHrponHo-H3MepBaTeJIHH ype,nH. 

Ilpll'IUHU Ja OTKJIOHeHmlTa OT npe).!BapuTeJIHO JamweHUTe napaMeTpU, c KOUTO 

TpH6Ba TeXHH'leCKHTe JIHUa ).!a ce Cb06pa3HBaT " ).!a Ha6JIIO).!aBaT 

Hati-qecTo cpemaHHTe npHl.{HHH Ja OTKJIOHeHHR OT npe,nBapHTeJIHO 3a,na,neHHTe napaMeTpH 

cnope.n cBeTOBHHR omn ca: 

rpeurna HaCTpOHKa Ha TepMOCTaTHTe 

rpeurna HacTpOHKa Ha CHCTeMaTa 3a aBTOManrqeH KOHTpOJI 

roJIRM npoueHT OTBOpeHH np030pUH 

rroBpe.na B perymi:pamrne BeHTHJIH 

reqoBe B pa3npe.nenHTeJIHaTa Mpe)l(a 

HenpaBHJIHO TI'hJIHeHe Ha HHCTaJiaU~Ta, KOeTO BO,[(H ,[(0 B'h3,[(yx B'hB BO,[(HHTe 

OTOTIJIHTeJIHH 11HCTaJiaUHH H HeB'b3MO)l(HOCT 3a TIOM'hp)l(aHe Ha napaMeTpHTe Ha MHKpOKJIHMaTa H 

T .H . 

IT pH ce,n:MWIHO (p'hqHo HJIH aBTOMaTH3HpaHo) c'b6HpaHe Ha ,naHHH MO)l(e .na ce OTKP~T 

.ne<PeKTHTe B CHCTeMHTe HJIH B HaCTpOHKHTe CBOeBpeMeHHO 6e3 TOBa .na ,[(OBe,ne ,[(0 cepH03HH 

cPHHaHCOBH nocne,ncTB~. TaKa c'hmo MO)l(e .na ce onpe.nenRT pa3XO,[(HTe Ja eHepr~ H .na ce 

npe,nBH,[(11 6IO.a,)l(eT. IToBmnaBa ce H KaqecTBOTO Ha 113B'hpurnaHHR aHaJil13 Ja ro,nHIIIHOTO 

TIOTpe6JieHHe Ha eHepr~ H CB'hp3aHHTe c TOBa pa3XO,[(H. 

Jipu OOllJCHamu ZOJleMU Oml<JIOHeHUJl Om emaJlOHHUme U HOpMamUBHO OonycmUMume, 

ce npeMuHaBa KbM nollacoBo 3aMepBaHe u omllumaHe oo om1<puBaHe Ha npulluHume u 

omcmpaHJlBaHemo UM. 

HncTpyKTa)K Ha TeXHH'leCKHH nepcoHaJI no DOJ.!J.!PMKKaTa Ha nHcTaJiaunnTe 

• ITpe,nH HaqanoTo Ha BCeKH OTOTIJIHTeneH ce30H ce H3B'hpIIIBa HHCTPYKTa)I( Ha 

TeXHHl.{eCKHR nepCOHaJI, KOHTO OTrOBapR 3a crpa,D,HHTe HHCTaJiaQHM; 

• ITpaBH ce npoBepKa Ha C'hCTORHHeTo Ha BCHl.{KH H3MepBaTeJIHH ype,nH; 

• ITpoBepRBaT ce cHcTeMHTe Ja no.n,n'hp)l(aHe Ha MHKpOKJIHMaTa B crpa,nHTe. 

BHHMaTeJIHO ce TI'hJIHH CHCTeMaTa 3a OTOTIJieHHe 3a .na He ce nonyqaT B'h3.nyIIIHH B'h3rJiaBHHUH; 

• ITpoBepRBaT ce eneKTpWiecKHTe HHCTaJiaUHH ; 
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• Orne)l{,n:a ce CbCT051HHeTo Ha orp~amuTe eneMeHTH - ,n:orpaMa, cTeHH, 110,n:oBe H 

110KpHB. I1pH HaJIHqHeTO Ha 11po6JieMH CbC cqy11eHH 11p03opuu, TeqoBe H ,n:p., CBOeBpeMeHHO ce 

OTCTpaH51BaT; 

• TexHuqecKH51T 11epc0Han 110 110Mpb)l{KaTa Ha crpa,n:HHTe HHCTanauuu ce 

HHcpopMHpa 3a Heo6xo,n:HMHTe 11apaMeTpH Ha MHKpOKJIHMaTa, KOHTO TP516Ba ,n:a ce 3a,n:a,1:i;aT B 

crpa,n:arn H ,n:a ce 110Mbp:11<aT 11pe3 OTOl1JIHTeJIHH51 ce3oH; 

• Tp516Ba .n:a ce cne,n:H 3a OTBap51He Ha 11p030pUHTe, KOeTO BO.ll:H .n:o 11pepa3XO.ll: Ha 

TOl1JIHHa; 

• Bc51Ka ce,n:Muua Tp516Ba ,n:a ce oTqurnT ,n:aHHHTe, OT TOl1JIOMepa, cpe,n:Ho ce,n:MHqHarn 

TeM11epaTypa Ha BbHllIHH51 Bb3,n:yx, cpe,n:Ho ce,n:MHqHaTa TeM11epaTypa B 11pe,n:cTaBHTeJIHHTe 

110MemeHH51 H .na ce 11pe,n:OCTaB5IT HHcpOpMaUH51Ta Ha cpHpMaTa H3BbpllIHJia eHepruHHH51 o,n:HT. 

• IlpH ttepe,n:HOCTH B H3MepBaTeJIHHTe 11p116opH CBOeBpeMeHHO ,n:a HHcpOpMHpaT, 3a .n:a 

ce 1136erHaT HeTOqHOCTH B ,n:aHHHTe; 

• Cne.n: HHCTPYKTa)l{a oTroBopHHUHTe ce 110,n:1111cBaT, qe ca 3a1103HaTH c'hc 

3a.ll:bJI)KeHH51Ta CH. 

Ilpu neU3nOJlHenue na 2opHu11 UHcmpyKmaJIC, mexHul.lecKuam nepcomm omzoeapRUI, 1a 

cucmeMume 1a nooiJ'bpJ1CaHe Ha HopM(lJlHU yCJtoeua Ha pa6oma Hocu omzoeopHocm. 

flo npetfeHKa Ha poK0600Cm60mO Ha o6eKma 6u MOCJIO Oa 6ooe Ha3Hal.leH cnet{Ua.JleH 

CllY:>ICUmell, KOUmO Oa Om206ap5l 3a eHepzutmama epeKmU6HOCm U npRKO Oa KOHmpOllUpa 

U3nollHeHuemo Ha MOHumopuH2a. Toea 6u o6neKttUJlo cepuo3HO npotfeca Ha omttumaHe Ha 

U3UCKyeMume e11ep2uuHu noKa3amenu. 
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IIPIIJIOJKEHIIE 2 - ll3IIOJI3BAHA JllITEPATYP A 

1. Mwmcmepcmeo HQ UKOHOMUKQmQ u eHep2emuKQmQ, " 3QKOH 3Q eHep2ui:mQmQ 

epeKmU6HOCm " 

2. HQpeo6Q M PP - 16 - 1594 om 13 HoeMepu 20132. 3Q 06cJ1eoeQHe 3Q eHep2ui:mQ 

epeKmueHocm, cepmupUlJUPQHe u OlJeHKQ HQ eHep2ui:mume cnecmfl6QHWl HQ c2pQOU 

3. HQpeo6Q -\0 P JI - 16 - 1058 om 10 ,lieKeMepu 20092. 3Q noKmQme!lume 3Q pmxoo HQ eHep2Wl 

u eHep2ui'mume XQPQKmepucmuKu XQ c2pQoume 
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7. TexHu'lecKu YHueepcumem - Co<jJWl, "PbKoeoocmeo 3Q 06cJ1eoeQHe 3Q eHep2uzmQ 

epeKmueHocm u cepmupuifupQHe HQ c2pQou ", " CO<PTTPEHJI" , 2006 2. 

8. TexHu'lecKu YHueepcumem - CopWl, "PbKoeoocmeo 3Q U3'lUCflfl6QHe HQ 2oouUlHWl pa3xoo 

HQ eHep2Wl e c2pQoume ", " CO<PTTPEH,lI" , 2006 2. l e Cbomeemcmeue c HQpeo6Q M7 3Q 

monnocbxpQHe11.ue u UKOHOMWl HQ eHep2Wl e c2pQoul 

9. CmaMoe C., " CnpQ60'lHUK no omonneHue, eeHmUflQlJWl u KllUMQmU3Q1JWl " - I 'lQCm, 

" TexHUKa" 1990 2. 

10. CmaMoe C. , " CnpQ60'lHUK no omonneHue, eeHmUJWtfWl u KllUMQmU3Q1JWl " - II 'lQCm, 

" TexHUKa" 2001 2. 

11. CmaMoe C., " CnpQ60'lHUK no omonneHue, eeHmUflQlJWl u KllUMQmU3Q1JWl " - III 'lQCm, 

" TeXHUKa" 1993 2. 
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IIPHnO~EHIIE3-IlPIIMEPHAEJIAHKA3ACnEHPAHEHAHH$0PMA~IUI 

OT OTrOBOPHHK ,,EHEPrHHHA E$EKTHBHOCT" 

Meceu 
JlHyapu-cei>Muua I-ea 1.1 2.1 7.1 

8q. 8q. .. .. .. .. 8q. 
l8q l8q l8q 

B'hHIIIHa TeMneparypa, °C (cpe.[{Ha) 

BoTPeurna TeMnepaTypa, °C (cpe.[{Ha) 
1. 
2. 
3. 
4. 

Pa.3XO.z:l Ha ettepnur, kWh 

TeMrrepaTypa Ha BXO.[la Ha crpa.[lHaTa HHCTaJiau;i.ui, °C 
( B'bTPellieH Kpbr) 
TeMrrepaTypa Ha H3XO.[la Ha crpa.[lHaTa HHCTaJiau;IDI, 
°C ( B'hTPellieH Kp'br) 
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IIPHJIO)l(EHHE 4 - IIP030PU:H EAB Software c ernJioH 1a 2015r. 

CrpaHa 

THn crpa,D.a 

Ci.CTORHHe 

jVIMe Ha npoeKTa j~015166X Anevo blok 1 

jc1paHa 

IKnHMarn4HH .o,aHHH [ KnHM. 30Ha 7 - Cocp H51 

~Hn crpa.o,a 

!Peep epeHTHH CTOHHOCTH 

Jnpa3HHl..lH j )KHnH~eH onoK 5 e1 . 

I 5"bnrap"'~ U- CTeHH W/m"K I 0,28 

I >t<"'n"'ll4eH6110K5eT. U- npo3op411 W/m"K f1"T4: 
I 2015r. U- noKpHs W/m"K ID.25 

pa6. ,D.HH I 16,0 U-no,D. W/m"K !0:24" 
co6ornre I 24,0 Koecp . Ha eHepronpeM. fO,Ss" 
He,D.em1Te I • 24,0 il1Hcj1Hmpa4HR 1/h ro.so-
6. ,D.HH I 16,0 npoeKTHa TeMn. ·c jiS,O" 

3 __::J 

OK I 

sre 
e;rs -KOHC)'Ma4HR 

TeMn. pa3nHKa 

llm"a I 856 ,o 
·c j30,0 

EcpeKT.pa3npe,1J.Mpe•a % l 100,0 

ABTOM.ynpaeneHHe % Js7.0 
E_n/EM % f97.0 
KnJl Ha TOMOCH86,D.. % l98.0 

oronn. hl,D.eH npe3 

oronn. hl,D.eH npe3 

oronn. hl,D.eH npe3 

xopa hl,D.eH npe3 pa 

xopa hl,D.eH npe3 c• 

xopa hl,D.eH npe3 He 

8"bHW HH CT9HH 

CreHH ceeep 

CTeHH H3TOK 

CreHH 10r 

6ornre I .; 
~ 

24,0 TeMn. c noH11JKeHHe ·c f14,0 I OcseT-

f100,0 Pat!oreH peJK HM 

CTeHH 3ana,D. 

npo3op411 

,D.em1Te 

m• 

m• 

m2 
m• 

m• 

m• 

eep m• 

TOK 

nno111 npo30P4H ce 

nno111 npo3op411 113 

nno111 npo30P4H 10r 

nno111 npo3op411 3a 

m2 

m2 

na,D. m• 

noKPHB m2 

[ 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

- 24,0 

2 673 

676 

675 
k 660 
~ 

662 . 6so I 
281 

32 

297 

39 

891 

EcjleKTHBHOCT Ha OT,D.aeah'il> 4/Ce,!fil.142.0 
Ecjl eKT.pa3npe,1J..MpeJK a % I 100.0 E,D.HOBP.MOlJIHOCT W/m" f2.2 
ABTOM .ynpasneHHe % f97.0 
E_n/EM % f97,0 I Bet!TllATOllll • ._.. 

KnJJ, Ha ronnocHa6,D.. % Je8,0 ro.oo Be HT ., MOUIHOCT W/m• 
OTHOC . nno111 npo30P4H % jO,O nOMnH B9HTHna4HR W/m" [OPo 

BeHTllR-9 (OTOn.11 . ) i n0Mn11 oronneH11e W/m" fOpO 
Pat!oreH peJK HM htweek ro.o· n0Mm1 oxnaJK,D.aHe W/m" fOPo 
,!le!iHT m"/m2h [OPo E_n/EM % 196.0 
TeMn. Ha no,D.aeaHe ·c jO,O ...,.,, .. .....,_ 
PeKYnepa4HR % jO,O Pat!oreH peJKHM 'llce,!fil. j 128,00 

EcpeKTl1BHOCT Ha OT,D.aeaH'i ro.o. E,D.HOBP.MOlJIHOCT W/m" 12,3 
no,D. m• L as1 ,oo EcjleKT.pasnpe,D..MpeJKa % f10oP I .llDvrM ---
OronnReMa nno111 m• ~, ---3-68-3-,oo- ABTOM. ynpaeneHHe % f97.0' Pat!oreH peJKHM 'llce,!fil .I 128,0 

OronnReM o6eM m• I 8 250,00 OenaJK HRBaHe r - ~- E,IJ.HOBP.MOlJIHOCT W/m" Jo:20 
Ecjl .ronn.Kana411rerWh/m2K I 45,83 E _n I EM % 196.0 
ttlaKTop Ha cjloPMara I o,ss KnJJ, Ha ronnocHa6,D.. % f100,0 1-i;-OOJI--_ o-T-o&na--ni-.. -W-lm"--jsJo---5"""",7""""0,--t 

.. U31 ff {. If IC I If f)AE! !FPI ff fr ""()()/ [ 

Pu .\"!! 00-109 10 0-110 I 5,, 

OJ 
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Cesep l CesepOl13TOK I il13rOK j 10ro113rOK j 10r j 10ro3ana,D. l 3ana,D. I Cesepo3ana,D. noKPl1B I no,D. l 

norpM• I nposopqM 
~-A- l U l A U j~-g- j HaKnoH 

I [m"j 11 [W/m"K] 11 [m"j II [VV/m"K] 11 II deg I 

j 214.20 j:f o -;72 jJ r-j]r-j]r-j]r-j]I ceeep 
lJ 10,40 j]!OJ1 jJ r-j]r-j]i--:-j]r-j]j il13rOK 
I 21 0,40 j][OJT jJ r-j]r-j]r-j]r-j]~ 
j 21 4,20 j:f 0.72 j] r-j:J~ j:Jr-j:Jr-j:JI 3ana,D. 
j4iTo j]["3:17 j] r-j]~ jjr-jjr-jjl CWC3 
r-=:dr-jJ r-=:dr-=:dr-.-=:dr-j]l10W103 

I Oli111,a nnol!l Ha norpna 

~•"'"' I . 1m21 
norpMB nposopqM 

I-A- (-He-ro-) I U (eKB) I A (Hero) I U (e KB) -! -g -(eK-B)-

1 [m"j 11 [VV/m"KJ 11 [m"j II [W/m"K] I ._I ----' 

I 090,90 I 0,03 

I EC weprM I 
] 214,20 :::lto.n jJ r-:::lr-=:dr::-=:dr-:::ll Cesep 
j 210,40 :'.]r-D.70 jJ r- :::lr-:- j]r-;-j]~::jl il1 3rOK 
I 21 0,40 =l!iiTo jj r7 ::::J~ jjr=:-=:dr-=l~ 
j 214,20 :::Jra,72 jj r-::::JP-:-:- j]r--jjr-=:jl 3ana,D. 
f4i}O :::l["3:17 jJ ~:::JG(' j]~ j]r-:::lJ CWC3 
i--:::lr-jJ r-:::lC--=:dr-jjr-:::ll10W103 
J A (Hero) I U (eKB) I A (Hero) I U (eKB) I g (eKs) 
I 090,90 I 0.03 

Ceaep I CeaepOH3rOK I ~3rOK I torOH3rOK I tor I 10ro3ana,11, I 3ana,o, l Ceaepo3ana,11, I noKpHB no,11, l 

.QaHHM 3a noAa 

C1'CTORHMe 
11 

EC Mepot 

A I 
[m2] II 

j 020,20 ~ I 

I 62,rn :JI 
I _:_J I 

...:J 

l _:JI 
....:.J 

l ...:.J j 
...:J 

l A (Hero) I 
I 890,90 

.. EB!IJ]r! !/C lf/f)A"fol/LPllll/00/l 
Pez .\"g 00-/()9 20 fJ -120! 5z 

I 

u I A I u 
[VV/m'"K] 11 [m2] 11 [VV/m2K] I 

0,98 ~ J 828,20 j][ ..:.J 0,32 ..:J 

2.91 ~ 1 ~ ..!..![ 62,70 ...:.J ..:J 0,37 ..:J 

_:_J I ..:.Jj ...:.J 
..:.J ....:J ...:J 
..:J I ...:Jj ..:.J 
..:J • ...:J ...:J 
..:.J I _:JI ..:.J 
..:.J ....:.J ..:J 

U (eKB) I A (Hero) I U (eKB) 

1, 12 I 090,90 I 0,32 
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~OM~~aMO~ ~ 

Oron11~e1v1 o6eM m" 

E¢eKT11eeH ronm1HeH Kana411rer Wh/m2 Kj 

fron1111Ha or 0611rare1111 W/m'" I 5,7 jJ 
rpaq:J11K 0011TaT9fll1 4/,D,eH 

Pa6orH11,o,H11, 4/,0,eH 

Cbfiora, 4/,0,eH 

He,o,emi, 4/,0,eH 

16 ~ 
~-2-4 ~ 

24 ~ 

3683 -=-l -=-l 8'bHWHl1 CT9Hl1 m'" ~673 

8 250 ..!....l -=-l npo30PLV1 m2 650 

noKpl18 m'" 891 

46 -=-l 
...:.J no,o, m'" 891 

rpacj) 11K oron11eH11e 4/,0,eH 

Pa6orH11,o,H11, 4/,0,eH 

Cbfiora, 4/,0,eH 

He,o,em1, 4/,D,eH 

I_ 16 ~ 
i.- - 2-4 ~ 

i--2-4 ~ 

,D,a 

ETaJIOH EC MePAI I CnecTW 

l 1 . OTOIUlettMe 21,3 kWhlm'a 

0,28 Wlm"K J 0,91 .:.I _J I o,53 ~I 19,97 U- CT9HH 0,91 _J + 0,1 Wlm"K = 5,41 

U - nP0 30P Ul1 1,44 Wlm"K [ 2,52 _:J 252 _,_J + 0,1 Wlm"K = 1,31 I 1.61 _:II 11 ,67 ' ...:.J 
U - nO KP HB 0,25 Wlm"K J 0,83 _:J 0,83 ~ + 0,1 Wlm"K = 1.BO l o,83 ~I 
U-nO.!l 0 ,24 Wlm"K I 1,12 _:J _,_J 

+ 0,1 Wlm"K = 1,80 I 0,32 ~] 14,05 1,12 _J 

illaKTOP Ha (j) OPMaTa 0,62 0,62 I o,62j 

~ OTHOC. nflOLU nP030PUl1 17,6 % 17,6 I 17,61 6 

Koecb . Ha eHeoronoe"1. 0,56 I 0,55 _:J 055 _,_J 
' _J I o,55 _:II 

Ill Heb wrroaU11si 0,50 11h J 057 :j 057 _,_J + 0,1 11 h = 5,68 I o s2 _,_ii 2,78 ' . ' ...:.J ' _,_J 

nooeKTHa reMn. 19,0 ·c l 14,o ~ ... 19 0 _,_J + 1 ·c = 7.57 I 
_,_J . 

' ...:.J 19,0 ..JI 
Te1.m. c noHH:.<eHHe 14,0 ·c I 14,0 ~ 140 _,_J 

' _,_J • 1 ·c = 2.32 [ 14 o ..:..JI ' ...:.J 

flpMHOCM OT 

BeHrHna411si (oron11 .) k\/VhJm•a o~ cJ~ §icJ OceerneHHe kVVhtm•a 2,09 ~ 2,42 ... ~ 
.!lPVrH kVVhJm•a 6,66 ~ 7,71 ... ~ 
I Cyt11• 1 49,9 78,9 31,1 

EcbeKT.oaanpe,11.MpeJl(a 100,0 % I 100,0 -:- •~ 100 o ±J . 100,0 :tj·,~---
0

E_cb_e_KT_H_8H_O_CT_H_a_O_T,!1_a_e_aH_e_100-,0-%--·~, --1°-0-.0 -:- 100•0 -:-ii 1 111 1000 ~I 

AerOM. vnoaeneHHe 97,0 % I 97,0 ~ 97:0 ~ ;...__9_7-:o ~·!>------
IE ntEM 

- -- • ~=========::::::; • n---- ----
97,0 '*' IJ 97,o ~ 97,o j]I 11 97,o j]I 

l cYM& 2 53,1 83,9 41,2 

.-I K_n.ll_H_a_T_Onfl-OC_H_a_6A-. ---88-,-0 -%--·~-8-8-,0 ~ 88,0 :::! 88 ,0 :::! 
I Cytt1a 3 l<Whm'• 60,3 95,3 41,9 

.. F.Bfff[rl I IC I lll>AE ! I F:Pfll Ir""OOJ7 
Pe2 .\"r!OO-I09 20.0-UOJ5z. 
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12. ~I (DTillUI.) 

Pa6oreH peJ1Cl'M 0,0 4/Ce.DM. 1D:O....:J1D:O....:J ....:J ' ....:J +5 4/Ce,!IM. = 0.00 IDP-=-11 ..:J 
.!le6HT o,oo m'lhm" ro:oo ..:.Jro:oo ..:.J ...:J ' ....:J +1 m'lhma = 0.00 Lo.oo-=-11 ...:J 
TeMn. Ha no.o.aEaHe o,o ·c 1D:O...:J1D:O..:.J ....:J ' ....:J • 1 ·c = 0,00 ro.o-=-11 ..:J 
PeKVnePaUHR 0,0 % ro.o....:JLD:O....:J ...:J ' ....:J + 1 % = 0,00 !To-=-11 ....:J 
lc,_ 1 kWh.m'a ••• 1,0 ... 
EdielCTHBHOCT Ha OTAaBaHe 0,0 % 1D:O....:J1DP....:J iD:0-:11 
Edi eKT .pa3npe,a.MpeJ1Ca 100,0 % ~±!~±! J1o0,0~ 1 
ABTOM. vnpaeneHHe 97,0 % rsi,o±lrsi,o±l ~~I 
Os11aJ1CHRBaHe He JHe ' ~!He ' 3 jHe ~I 
E n1EM 96,0 % 196.0 ..:.Jj96.0 ....:J ...:J . ....:J !96.0-=-11 ....:J 

l<Whhn'a ... 1,0 ... 
I Kfl.!l Ha ron11ocHa6.o.. 100,0 % 1!100P ....:JL100,0 ....:J ' ....:J ' ....:J 

j1oO,O ....:J 
....:J 

kWhhn'a ... 1,0 ... 
kWhkn'a r---.:o Jl;i Jl;i 

kWhhn'• Cl19CT••• 

j 3 . 6ra 32,1 kWhlln'a 

,_e;_r_B_- -KO_H_C)'M_ a!411_ R ___ 8_S6 _ _ U_m_"a_--.jm ~ 856 ~1 + 1 0 Um' = 0,37 1rsss ~ 
TeMn. pa3nHKa 30,0 ·c ~ £30,0 ~. L30P ~~---

I c,_ 1 k¥1b/m'a 9,5 29,5 29,S 

~E-¢_e_1CT-.p-a-3n_p_eD,_.M_p_e_•_a _ 1_00_,0_ % __ ~,..._ - 1-o-o.-o ::j'. 1 oo,o ~1 I~~,------

ABTOM. ynpaeneHHe 97,0 % )97.0 ~ ~- .i 97,0 ~ 
~,E=_n=/=E=M=========9=7,=0==%====~,!97.0~~~================~·!97.0~~---

jc,_2 
I Kfl.!l Ha ronnocHafi,D,. 98,0 % 

_I E~ 

j 2 . llettlllWfll (DTillUI.) 1,0 

Pa6oTeH P8l1Clto4 o,o 'llce.DM. 

.!lefiHT o,oo m'lhm' 

Tet.m. Ha no.o.asaHe o.o ·c 
PelCl'nepaUHR 0,0 % 

Edi eKTHBHOCT Ha or .o.aeaHe 0,0 % 

Eelle1CT.Pa3nPeD..MPeJ1Ca 100,0 % 

AeroM. vnpaeneHHe 97,0 % 

OenalKHRBaHe He 
En/EM 96,0 % 

jc_. 2 kWh.m'a 

I Kn.n Ha r onnocHafiA. 100,0 % 

I CYM• 3 kYilhm'8 

kWh.m'a 

.. t..H I l;J. l f/C flff)f.a:.11r;pf fllf""OO:l 
Pez .\"s!00-109 100-1.20 /5,'. 

10,1 31,4 31,4 

IJ98,0 £98.0 ~ J9eP ~ 
10,3 32,1 32,1 

I EC MePDI I 

ro:o....:Jro:o -..:J 0,0 =:=i +5 '11Ce""1 . = 0,00 !To-=-11 ...:J Jo:oo ..:.JIQ.00 ..:.J +1 m'lhrrr = 0.00 r.-o.oo -=-11 ....:J . ....:J ...:J r-o.o..:.Jro.o . • 1 ·c = 0,00 ro.o-=-11 ....:J 0,0 ....:J ...:J 
ro:o ....:Jr-o.o....:J ....:J .• +1 % = 0.00 ro.o-=-11 ..:J ... ... ... 
ro:o ....:Jro:o....:J IDP-:11 ~ . ~ ["100,0~ 1 !100,0 jjf"100P jj 

f97P~ I !97.0~!97.D~ !He • !He ... jHe ~I 
196.D ..:.Jj96.0 ....:J ...:J . ...:.1 196.D-=-11 ....:J 

0,1 ... ... 
IJi"OO,O ....:JJ100,0 ....:J . ..:J . • J100,0 ..:.J ..:J 

0,1 ... ... 
Jl;i 11.i "' 
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ETilJIOtt 

6 . "-

js .1 Pas- a111ct1e...., Ha 6a11attea 14,9 ~·a 

Pa6oreH pe:iu1M 

E,111rnsp.MOL11HOCT 

l cYMa 3 

128 4/Ce,llM. 

2,30 Wlm2 

kWhm'• 

128 ~ 128 ~1 
h---2-,3-0 :j- --2-,3-0 ~ 

14,9 14,9 

js.2 Pa- Hea•ae...., tta 6a.11attea 1,3 

Pa6oreH pe:iu1M 

E,D,llOBP.MOLllHOCT 

128 41Ce,IJM. j128 =I 128 ~ 
I02o ...:....1r---o-,2-o -:-1. 0,20 Wlm' I v,.<v ~ ...:...J 

kWhlm'a 1,3 1,3 

+5 4lce,1t.1. 

+1 Wlm2 

+5 41Ce,it..1 . 

+1Wlrri' 

kWh/m'a 

0.58 

6,49 

0,01 

6,49 

EC 111111PD1 

II :.: ~~---

1128~ 
l r,--0-,20-~.-----

1,3 

5IO)\JIC9T "Pa3XOA Ha 9H9Prll!l" L EC M9PKl1 l MOLllHOCT9H ~IO)\JICBT j ET Kp11ea I ro.q11w HO paanpe,11,e11eH11eJ Tonnl1HHl1 3ary611 l 
T~m crpa,11,a :>K111111111eH6110K5er. 

Pecj) epeHTHl1 CTOHHOCTH 201 Sr. 

napawenp EranoH 

kVllhJm• 

1. OTOnneHHE 21,3 

2. BeHrnnal(HR (oTOnn.) 0,0 

3. 5rB 32,1 

4. n0Mn11, ee~r .(oronn .) 0,0 

5. OceerneH11e 4,7 

6. Pa 3Hl1 16,2 

06~o (oronneHMe) 74,2 

06L11a OT0£1JlR9Ma n110lll 3 683 

7.1 Oxna)f(.qaHe 0,0 

7 .2 BeHrnnaL,HR(oxn.) 0,0 

7.3 BeHrn11arop11 (oxn.) 0,0 

7.4 ,D.pyrn (oxn.) 0,0 

OfilllD (oxnaQaHe) 0,0 

06L11a oxnallt,11,aeMa nnolll 0 

OronneHMe M oxn. _ 0,0 

.. FBll;J. If IC 11n1>:Ull·.Pll!Ir ·oo:t 
Pe<' . \"s! 00-109 J(J 0-/ 20 J 5,' 

Kn11M. 30Ha Knl'M. 30Ha 7 - Cocj) 11!1 

c-.cro11HMe 6asoaa nMHMll CneAECM 
l<ll\lh/m• l<ll\lhla l<ll\lh/m• k'l/Vh/a k'Whfm• kWh/a 

60,3 221 975 95,3 351 099 46,9 172 617 

0,0 0 0,0 0 0,0 0 

10,3 38 072 32,1 118 077 32,1 118 077 

0,0 0 0,0 0 0,0 0 

4.7 17 259 4,7 17 259 4,7 17 259 

16,2 59 770 16,2 59 770 16,2 59 770 

91,5 337 075 148,3 546 205 99,8 367 722 

0,0 0 0,0 0 0,0 0 

0,0 0 0,0 0 0,0 0 

0,0 0 0,0 0 0,0 0 

0,0 0 0,0 0 0,0 0 

0,0 0 0,0 0 0,0 0 

0.0 0 0.0 0 I 0.0 0 
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610AJKBT "Pa3xo.o. Ha eHeprn11" J EC MBPKl1 Mo111HocreH 610,D,)l(er LET KPH~ roAHwHo pa3npe_.o.eneH~eJ Tonn11HH11 sary!l11 l 

T11n crpa,qa :>K111111111eH!lnoK5er. KnHM. 30Ha KnHM. 30Ha 7 - COqlHil 

Pe¢! epeHTHH CTOHHOCTH 2015r. 1!1s411cm1TenHa reMneparypa 

napaMeT-.p C'\.CTOllHM8 6aaoaa nMHMll CneAECM 

W/m• kW w1m• 't<!/11 Wlm2 KtN 

1. OronneHHe 60,3 222 70,4 259 47,0 173 

2. BeHrnm~H!I (oronn.) 0,0 0 0,0 0 0,0 0 

3. e;rs 0,0 0 0,0 0 0,0 0 

4. BeHrnmropH H noMnH 0,0 0 0,0 0 0,0 0 

5. OcserneHHe 0,0 0 0,0 0 0,0 0 

6. Pa3HH 0,0 0 0,0 0 0,0 0 

------- ---

610,D,11<er "Pasxo.o. Ha eHeprn11· I EC MepK11 I Mo111HocreH !llOAJKBT ET Kp11ea I roAHWHO pasnpe.o.eneH11e I Tonn11HH11 sary!l11 I 

7.00 

6.30 

5.60 

4.90 

4.20 
~ 
" <..\ 3.50 N 
.§ 
.!: 
'll 
"" 2.80 
"' " a. 
" :z: 2.10 w 

1.40 

0.70 

0.00 

-3 .0 -0.1 2.8 

.. F.B! !,1-1 HC I IH>A"l~'/ ll~PI II Ir"OO.'f 
Pe,' .. \£> 00-109 JO. 'i -1. 2015,·. 

I 

5.7 
I 

8.6 

' ' •-- -:-.-------

11 .5 
TeMneparypa oC 

I 

14.4 17.3 
I 

20.2 23.1 26.0 
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510,D,JK8T 'Pa3XO,D, Ha eHeprHR" l EC MepKM I MOIJ.IHOCTeH OIO,D,ll(eT I ET 1qrnea r 0,0,HW HO pa3npe,o,eneHHe I TOMHHHH 3ary6H I 

ro,qMwHo pasnpe,qeneHMe 

kWh/m' 

- Oxna:>K,D.aHe 

-APyrn 

- OcserneHHe 

- BeHTHilaropH, noMn 

- 5rB 

- BeHTHila41111 (oronn. 

- 0TOM8HH8 

CbCTORHHe 5a30Ba flHHHR Cne,o, ECM 

5io,D,JKeT "Pa3xo,o, Ha eHeprnR" EC MePKH LMoU\HOcTeH 6io,D,JKerJ ET KPHBa J ro,o,HWHO pa3npe,o,eneHHe I TonnHHHH 3ary!lH 

THn crpa,o,a 

Pelj:l epeHTHH CTOHHOCTH 2015r. 

n..-np 
1 ., .9:i:t>rlJ1~ : . l,J. ~(;~t:tJ'1 ......... .. . . .. . . . ·--
1 . 011)flnetMe: U - nposo~ 
1 . OTonnetMe: U - noA 
1 . 011)flnetMe: Jl1Hi*>Mmpa4J'I~ 

.. LBl/f[-11 IC //lf)f:U 11;p1 IH/""OOi ! 
Pu .\£ 00./09 20 O.J 20 I 5,, 

Kn11M. 30Ha Kn11M. 30Ha 7 - COlj:IHR 

kWhlnl' 

............ :1.M!. 
-1 1,67 
-14,05 
-2,78 

-41,4' 

kWhl• 
-73 538 
-42 979 
-61 742 
-10224 

-171413 

Aeic:TB. 
kWh/• 

-73 538 
-42 979 

-171413 
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05EKT: MHorocpaM111nHa >1rnn111utHa crpaAa 
yn.12, 6noK 1, ceno AHeso, o6w,viHa ConoT 
npe,llV1 ECM 

l/134vicm1saHe Ha Koecp. Ha ronnonpeM1i1HasaHe Ha : EflEMEHT 1 - CreHanm 1 
naHen 22 CM 

lt13XO,l1Hli1 A8HHli1 : 

TeMneparypa Ha BbTp.Bb3,llyx 19 ·c 
TeMneparypa Ha BbHW.Bb3Ayx -16 ·c 

CJ10~ I O(MM) A. R(m2KIW) 

1 rnncosa wnaKnOBKa 5 0,290 0,017 tBT 15,18 

2 CT.69TOH 120 1,630 0,074 t1 ,2 14,67 

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

4 CT.69TOH 40 1,630 0,025 b,4 -13,60 

5 BaDO~li1Mn~c.p-p 15 0,870 O,Q17 t4,5 -14,32 

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

tsH -16,00 

Relement=I 1,022 fm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 1, 192 m2.°C/W 

U= 0,839 W/m2.°C 

M3MeHeH111e Ha TeMnepayYpaTa no cnoeee 

30,00 

I 
I 

20,00 I 

u . 
0 __, 
ni 10,00 ' :i:: I I\ I I I 
u I I s: i c 0,00 I:[ 

I I I \ ni 
::c I -10,00 I 

I I I , 
I I -20,00 I 

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

I tsT=I 15,18 ·c 
I I tsnara=I 15,3 ·c 

I 
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06EKT: MHorocpaM~11Ha >K~ll~Ll.lHa crpa,aa 
yn.12, 6110K 1, ceno AHeso, 06Ll.l1t1Ha ConoT 
npe.A1t1 ECM 

V134111c.ns:!BaHe Ha KOecp. Ha TOn11onpeM111HaBaHe Ha : E.IlEMEHT 2 - CTeHanm 2 
naHen 22 CM 

V13XO./:\Hll1 AaHH111 : 

TeMneparypa Ha BbTp.Bb3,/:lyx 19 °C 
TeMneparypa Ha BbHW.Bb3,/:lyx -16 °C 

c.noLil I ()(MM) I.. R m2KIW) 

1 rnncosa wnaK!lOBKa 5 0,290 0,017 tsT 17,30 

2 CT.68TOH 160 1,630 0,098 t1 ,2 17,07 

3 CT111ponop 40 0,045 0,889 t2,3 15,78 

4 sapo~111Mns:1c.p-p 15 0,870 0,017 b,4 4,13 

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

6 Ma3'111Ka BAUMIT 5 0,700 0,007 ts.6 -15,38 

tsH -16,00 

Re1emen1=I 2,499 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Reiement+Rse= 2,669 m2.°C/W 

U= 0,375 W/m2.°C 

M3MeHeH111e Ha TeMneparypara no cnoese 

30,00 

I I 20,00 
u 

' 
0 
ra 10,00 :c 

I ~ 
I 

u 
:s:: 
c 0,00 '\. 
i::[ 

I \ I 
ra 
:I: 

r'\. -10,00 ' 

I I I 
'\ 

-20,00 T 

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

I tsr=I 17,30 oc 
I I ta11ara=I 15,3 oc 

I 

-41-



05EKT: MHoro¢>aM1M1Ha >10111111w,Ha crpa.Qa 
yn.12, 6110K 1, ceno AHeso, 06w,111Ha ConoT 
npe,1J,1t1 ECM 

V13YLi1CJ1S'lBaHe Ha Koe¢. Ha ronnonpeM111HasaHe Ha : EilEMEHT 3 - CreHa nm 3 
naHen 26 CM 

V13XO,IJ,Hli1 ,QaHHLi1 : 

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

CJlOi::i I 0 MM A. R(m2KIW) 

1 rnncosa wnaKnOBKa 5 0,290 O,Q17 tsr 15,26 

2 cr.6eroH 160 1,630 0,098 t1 ,2 14,76 

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

4 cr.6eroH 40 1,630 0,025 b,4 -13,65 

5 BaPOU.Li1MnflC.P-P 15 0,870 O,Q17 t4,5 -14,35 

6 0 0 0,000 0,000 t5,6 -14,85 

tsH -16,00 

Re1emen1=I 1,046 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1emen1+Rse= 1,216 m2.°C/W 

U= 0,822 W/m2.°C 

1113MeHeH111e Ha reMneparypara no c11oese 

30,00 
I I I 20,00 ' I 

I ... I 0 -~ 
Ill 10,00 :z: I\ I I ... 
:s: 
c 0,00 ~ 

I \ I Ill 
::c 

-10,00 

I 
\I. 

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

I tsr=I 15,26 oc 
I I tsnara= I 15,3 oc 

I 
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06EKT: MHorocpaM11111Ha >K11t1111tUJ,Ha crpa.aa 
yn.12, 6noK 1, ceno AHeso, 06w,1t1Ha ConoT 
npeALtt ECM 

l.-134Lt1CJHIBaHe Ha KOecp. Ha rnnnonpeMl'1HaBaHe Ha : EJlEMEHT 4 - CreHa nm 4 
naHen 22 CM 

l.-13XOAH1'1 ,QaHHl'1: noAnOKp1'1BHO 

TeMneparypa Ha BbTp.Bb3.Qyx 19 °C 
TeMneparypa Ha BbHW.Bb3.Qyx -16 °C 

cnoili I O(MM J.. R(m2KJW) 

1 rnncosa wnaKJlOBKa 5 0,290 0,017 tsr 15,18 

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

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

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

5 sapou,11Mns:ic.p-p 15 0,870 0,017 t4,5 -14,32 

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

tsH -16,00 

Rerement=I 1,022 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 1, 192 m2.°C/W 

U= 0,839 W/m2.°C 

11t3MeHeH11te Ha reMnepayYpara no c11oese 

30,00 

I I I 
20,00 I 

u I 
I 

0 ...... r i Ill 10,00 ::c I 

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

I \ I 
Ill I :I: 

-10,00 

I 
~ j 

-20,00 1 
tBT tl,2 t2,3 t3,4 t4,5 t5,6 tBH 

I tar= I 15,18 oc I I tanara=I 15,3 oc I 
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05EKT: MHorocpaM1M1Ha >1<111m1w.Ha crpa.a.a 
yn .12, 5noK 1, ceno AHeBo, 06w,111 Ha ConoT 
npeA1t1 ECM 

lt131..1~c.mmaHe Ha Koecp. Ha rnnnonpeM~HasaHe Ha : EJ1EMEHT 5 - CreHa nm 5 
l..IOKbn 

lt13XOAH~ A8HH~ : 

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

c.noi:;t I S(MM) A. R(m2KJW) 

1 sapo1..1~Mns:1c.p-p 15 0,870 0,017 tsT 7, 11 

2 CT.6eTOH 300 1,630 0,184 t 1,2 5,54 

3 Mo3a i:;tKa 40 3,490 0,011 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 0,21 3 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= R s; +Re1emen1+Rse= 0,383 m2.°C/W 

U= 2,613 W/m2.°C 

1113MeHeH111e Ha reMneparypara no cnoeee 

30,00 

I 
I I 

I 20,00 I 

u I I 0 ! Ill 10,00 I 
:c ....._ l 

I 
I 

I u 

l\. I :s:: 
c 0,00 r::{ 

I I "I\. I I Ill 
::c 

-10,00 I I 

I 
... ... 

I T ~ 

~. 
-20,00 I I 

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

I tsT=I 7, 11 °C I I tsnara= I 15,3 oc I 
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05EKT: MHorocpaM11111Ha >KllllllllLl.lHa crpa,D,a 
yn. 12, 5noK 1, ceno AHeso, o6Ll.lV1Ha ConoT 
npe,D, Lt1 ECM 

V13YV1 C/1 flBaHe Ha Koe¢. Ha r onnonpeM V1HasaHe Ha : EJ1EMEHT 6 - CreHanm 6 
8 KOHTaKT CbC 3eMfl 

V13XOAHV1 ,D,aHHV1 : 

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

cnoLli I 0 MM) A. R(m2K/Wl 

1 sapou,V1Mns:ic.p-p 15 0,870 0,017 tsr 12,72 

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

3 MVWaMa XV1APOV13. 5 0,170 0,029 t2,3 4,47 

4 6anacrna 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 t s,6 -1 4,07 

tsH -16,00 

Re1emen1=I 0,554 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= R s; +Re1emen1+Rse= 0,724 m2.°C/W 

U= 1,381 W/m2.°C 

H3MeHeHHe Ha reMneparypara no cnoese 

30,00 ' 

I I I I I 

20,00 ! I 
... I I I 0 
nl 10,00 % I ~"'1 I I I ... 

I : I :s: T I c: 0,00 
,.,.,,_ 

c:i:: 

I I 
I ~~ 

I 
nl 

::c I 

-10,00 I I ~ 

I I I 
I N..__ I ---20,00 I 

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

I taT=I 12,72 oc 
I I tenara=I 15,3 oc 

I 
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05EKT: MHorocpaM111nHa >1rnn111utHa crpaAa 
yn. 12, 5noK 1, ceno AHeso, 06U.11t1Ha ConoT 
npe,D,VI ECM 

lt13Y li1 CJ1$'lBaHe Ha Koecp. Ha r on11onpeM 111HaeaHe Ha : EJlEMEHT 7 no1qn1e nm 1 
raeaHcKa KOHcrpyKU,111$'l 

V13XO,ll,H li1 ,D,a HHll1 : 

TeMneparypa Ha BbTp.Bb3Ayx 19 ·c 
TeMneparypa Ha BbHW.Bb3,D,yx -16 ·c 

CJlOi::i I c5(M M) A. R(m2K/Wl 

1 eapou,111Mn$'lc.p-p 20 0,870 0,023 tsr 13,15 

2 cr.6eroH 200 1,630 0,123 t 1,2 11 ,80 

3 KeoaM3111T 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 

Rsi= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rsi+Re1ement+Rse= 0,598 m2.°C/W 

U= 1,672 W/m2.°C 

M3MeHeHMe Ha reMneparypar a no c11oese 

30,00 
I 

20,00 I 

1 I 
u I 0 
Ill 10,00 'I 

:z: I I '"r'l I 

I 
u I 

:s: ; 

c 0,00 I 
~ ,, 
Ill 
::r I r\. -10,00 I 

l '1 .... 
I -· -20,00 I I 

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

I tsT=I 13,15 ·c 
I I tsnara= I 15,3 ·c 

I 
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05EKT: MHorocpaM11111Ha >KHJU1ll.1Ha crpaAa 
yn. 12, 6noK 1, ceno AHeBo, 06L1.11-1H a ConoT 
npeAl-1 ECM 

ll13Ylt1CJ1S'IB8He Ha Koecp. Ha ronnonpeM1t1HaBaHe Ha : EJ1EMEHT 8 noKpHB THn 1 
n0Kp1t10Ha KOHCTPYKL.llt151 

ll13XOAH111 A8HH1t1 : 

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

CJlO C1 I 8(MM) A. R(m2KIW) 

1 CT.6eTOH 200 1,630 0,123 tsr 8,47 

2 MVW8Ma Xlt1APOll13. 5 0,170 0,029 t1 ,2 -4,44 

3 KepeMlt1Alt1 40 0,990 0,040 t 2,3 -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 

Rs;= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1emen1+Rse= 0,333 m2.°C/W 

U= 3,007 W/m2.°C 

M3MeHeH111e Ha TeMnepa-rypara no cnoese 

30,00 

I I I I 20,00 
I 

I I I u 
0 

"' 10,00 I 

:z: 

~~ 
I 

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

I 'i-~ 
I I I "' J: I 

-10,00 I I 

I I ~ T --~~ I I -20,00 
tBT tl,2 t2,3 t3,4 t4,5 tS,6 t BH 

I tsr=I 8,47 oc 
I I tsnara= I 15,3 oc I 
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05EKT: MHorocpaM111nHa >K111n111L11Ha crpaAa 
yn.12 , 5noK 1, ceno AHeso , 06L11 V1Ha ConoT 
npeAV1 ECM 

ll134 V1 c.mmaHe Ha Koecj:>. Ha TOnnonpeMV1HasaHe Ha : E.IlEMEHT 9 noi<pHB THn 2 
noKp111BHa KoHcrpyKu,111s:i 

ll13XOAH V1 A8HH Ll1 : repacL-1 

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

cnoi/1 I O(MM) A. R(m2KIW) 

1 sapou,V1Mns:ic.p-p 20 0,870 0,023 tsr 7,89 

2 CT.6eTOH 200 1,630 0,123 t1,2 5,34 

3 MYWaMa XL11APO Ll13. 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 t s ,6 -11 ,56 

tsH -1 6,00 

Re1emen1= I 0,175 lm2.°C/W 

Rs;= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Retement+Rse= 0,315 m2.°C/W 

U= 3,174 W/m2.°C 

H3MeHeHHe Ha TeMneparypaTa no cnoeee 

30,00 

I 
I I I I 

I 20,00 I I I 

I I I 
I 

I I u 

I 0 
Ill 10,00 :z: ......__ 

i 

I I I 
u 

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

I 
I N__ I 

I 
Ill 

:::c: 

-10,00 I l 

I 
l I N T T -...... 

-20,00 I I 

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

I tsr=I 7,89 oc 
I I tsnara= I 15,3 oc 

I 
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06EKT: MHorocpaM1o111Ha >KH/lli1Ll.lHa crpa,aa 
yn.12, 6noK 1, ceno AHeso, 06u.1111Ha ConoT 
npe,D,111 ECM 

V13Yll1CI15iBaHe Ha Koecj:l. Ha ronnonpeM111HaBaHe Ha : EilEMEHT 10 noA nm 1 
KOHTaKT 38M51 

V13XOAH111 ,D,aHHll1 : 

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

cnoill I 5(MM} A. R m2KIW} 

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

2 MYWaMa X111APOll13. 5 0,17 0,029 11,2 5,50 

3 6eTOH-2400kQ/m3 200 1,45 0,138 t2,3 4,14 

4 TPaM6osaHa nPbCT 300 1, 16 0,259 b,4 -2,22 

5 0 0 0,0001 0,000 t4,5 -14,15 

6 0 0 0,0001 0,000 ts,6 -14,15 

tsH -16,00 

Relement=I 0,549 lm2.°C/W 

Rs;= 0,170 m2.°C/W 

Rse= 0,040 m2.°C/W 
0,000 

R= Rs;+Re1ement+Rse= 0,759 m2.°C/W 

U= 1,318 W/m2.°C 

M3MeHeHMe Ha reMneparypara no cnoese 

30,00 
I I I I I I I 20,00 

I I I 

1 I I I 
u I 0 I ttl 10,00 ! I 
::c 

I --~ 1 I 
I u 

I :s: T"-. c 0,00 c::[ 

I I """ 

'~ 
ttl 
J: 

-10,00 

I ! I 
, , 

-. 
-20,00 

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

I tar= I 11, 16 oc 
I I tanara=I 15,3 oc I 
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05EKT: MHoro<1>aM111nHa >1<111n11tLUHa crpa,aa 
yn .12, 6110K 1, ceno AHeso, 06ll.\1t1H a ConoT 
npe,D, 1t1 ECM 

ll13Ylt1 cns:!B8He Ha Koecp. Ha ron11onpeM1t1HaBaHe Ha : EJ1EMEHT 11 noA nm 1 
oron11s:ieMo/Heoronns:ieMo 

V13XO,ll,HL-1 AaHHL-1 : 

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

cnoi;1 I B(MM) A. R(m2K!W) 

1 M03ai;1Ka 40 3,49 0,011 tsT 7,95 

2 1..1eM. ns:ic. pa3TBOP 60 0,93 0,065 t1 ,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 ts.6 -4,95 

tsH -16,00 

Relement=I 0,199 lm2.°C/W 

Rs;= 0,170 m2.°C/W 

Rse= 0,170 m2.°C/W 
0,000 

R= Rs;+Re1ement+Rse= 0,539 m2.°C/W 

U= 1,856 W/m2.°C 

1A3MeHeH1.1e Ha reMnepa'fYpar a no cnoese 

30,00 

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

0 
Ill 10,00 :z: ~ 

l I I I u l --~ s 
I c 0,00 ~ 

I 
I'-... I 1 Ill 

::c 
I 1 l -10,00 " I I I 

I ~~ I 
-20,00 

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

I tar= I 7,95 oc I I tanara= I 15,3 oc I 
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05EKT: MHorocpaM111nHa >K111n111~Ha crpaAa 
yn.12, 6noK 1, ceno AHeso, o6~V1Ha ConoT 
npeAV1 ECM 

V1341t1c.n~saHe Ha Koecp. Ha ronnonpeM1t1HasaHe Ha : EJlEMEHT 12 noAnm2 
epKep 

V13XOAHV1 AaHH1t1: 

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

c.noi.'.1 I 0 MM) A. R (m2K/W) 

1 rep a KOT 12 1,050 0,011 tsr 8,82 

2 u,eM .n~c . oa3TBOD 38 0,930 0,041 t1 ,2 7,65 

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

4 saoou,111Mn~c. o-o 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,6 -11,93 

tsH -16,00 

Relement=I 0,204 lm2.°C/W 

Rs1= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rsi+Re1ement+Rse= 0,344 m2.°C/W 

U= 2,909 W/m2.°C 

H3MeHeHHe Ha TeMneparypara no c11oeee 

30,00 I I I I 20,00 ; 
u 

I I 

I I 0 I I 111 10,00 I I 

:z: 

~ I u 
,. r :i: 
! c: 0,00 ~ 

I I 
"I N 111 

::c 
-10,00 

I I 
I 

i -~~ 
-20,00 

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

I tar= I 8,82 ·c I I tanara=I 15,3 ·c I 
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Koe¢1111.1111eHT Ha Ton11onpeM111HasaHe npea noKpMBHM npocTpaHCTBa 
np"1BBABHaTa 8"1C04"1Ha Ha BbJAYWH"1R CJlOi:i ce onpeABilR no ¢opMynaTa: 

v·. m3 
A', m2 

I/' 
ore =-; (m) 

A 

06eMbT Ha noAnOKp"1BHOTO npocrpaHCTBO no BbTpewH"1 pa3Mep"1 
nno~Ta Ha noAOBaTa nno4a Ha noAnOKp"1BHOTO npoCTpaHCTBO no BbTPBWH"1 pa3Mep"1 

Aei:1CTBITTBI1H"1RT KoeciJ1-11..11-1eHT Ha TonnonpeM1<1HasaHe Ur' ce onpeAenii no ciJopMynaTa: 

A2, m2 
U2, W/m2K 
Aw,m2 

Uw, W/m2K 

n, h-1 

V,m3 

1 
( W / m 2 K ) 

1 A 
U 1 + A 2 U2 + A,.,. U" . + 0 ,33n V 

nno~Ta Ha TaBaHCKaTa n!104a Ha nOCJ18AH"1R OTOnllRBM BTa>K 

Koe¢"11..1"1BHTa Ha TOnnonpeM"1HaBaHe Ha TaBaHCKaTa nno4a Ha nOCI1BAH"1R OTOnllRBM 
BTa>K 
nno~Ta Ha noKp"1BHaTa nno4a OT noKp"1BHaTa KOHCTPYKL.1"1R 

KoeciJ1<1L.1"1BHTa Ha TonnonpeM1<1HasaHe Ha noKp1<1sHaTa nno4a 

nno~Ta Ha seprnKanHITTe orpa>KAa~"1 eneMeHrn 

KoeciJ"11..1"1BHTa Ha TonnonpeM1<1HasaHe Ha seprnKaI1H"1Te orpa>KAa~1-1 eneMeHrn Ha 
noAnOKP"1BHOTO npocrpaHCTBO 
KpaTHOCTTa Ha Bb3Ayxoo6MeHa B noAnOKP"1BHOTO npocrpaHCTBo; np"1 ynllbTHBH"1 
noKp"1B"1 ce np1<1eMa n = 0, 1 h-1 , a np1-1 HeynllbTHBH"1 n = 0,3 h-1 

06eMbT Ha BbJAyxa B noAnOKP"1BHOTO npocTpaHCTBO 

KoeciJ1-11..11-1eHT1<1Te Ha TOnnonpeM1<1HasaHe U1, U2 1-1 Uw ce onpeABilRT no cneAHITTe ciJopMyn"1: 

1 

1 u. 

1 

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

( "'"'" 0 _;) ~ 0 .1 + "- ;= 1 -.-- , Ru1 
, /... j 

1 
------

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

0 .1 3 + cr7=1 + ) + o ,o4 
Ai 

CbnpornBileH1<1RTa Ha TonnonpeAaBaHe Rse1 "1 Rsi2 ce onpeABilRT no ciJopMynarn: 

o.c ' -R,.1 = R;: 2 = -. - (m- H. / W) 
/ _ua 

EKB"188JleHTH"1RT KOBcP"11..1"1BHT Ha TonnonpoBOAHOCT Ha Bb3AYWH"1R cnoi:i B HeOTOnllRBaHOTO noAnOKp"1BHO 

npocrpaHCTBo AeKB ce onpeAenii KaTo AeKa= A.EK. KopeKL.1"10HH"1RT KOecP"11..1"1eHT EK e ¢YHKL.1"1R Ha 
npo"13BeAeH1<1eTo Gr.Pr, T.e. EK= f (Gr.Pr) 
CTOi:iHOCTIITe Ha Gr.Pr ce npecMRTaT B 3a8"1C"1MOCT OT Ae6eI1"1HaTa Ha Bb3AYWH"1R cnoii Oac. 
3a CTOi:iHOCT"1 Ha np0"13BeABH"1BTO: 

Gr.Pr<103 

EK = 0, 105(Gr. Pr)0·3 

106<Gr.Pr<1010 EK= 0,4(Gr.Pr)ois 

-52-



CToliiHoCTTa Ha KpITTep1-111 Ha rpacxocj:> ce npecMl'lTa no cj:>opMynaTa: 

Gr = gf30!, (8,,1 - 8, :: ) 
v 2 

g e 3eMHOTO ycKOpeHi.ie, m/s2 

j3 1 ( K -1 ) 
e,, + 2 7 3 .1 s 

o,. - Bi.1C04~HaTa Ha BbJAYWHL-111 CilOlii, m 

(8 .. ,-e.,2) -pa3Ili.1KaTa MelK,lly nOBbpXHOCTH>iTe TeMneparyp>i Ha ABeTe nI104'1, ·c 
v - Ki.1HeMaT>i4eH B>ICK03ITTeT Ha Bb3,llyxa, m2/s 

TeMneparypaTa Ha BbJAyxa e noAnoKp>iBHOTO npocTpaHCTBO ce onpeAen11 no cj:>opMynaTa: 

8 , A 1 U 1 + 8.,A 2 U2 + 8,A~,· U_,. + 8,0,3 3 n V , Kb,lleTO 

.4 1 U 1 + A 2 U2 +A,,. U ,. 0 ,33nV 

e, e cpeAHETa o6eMHa TeMneparypa Ha crpaAaTa, °C 

Bu - TeMneparypaTa Ha BbJAyxa e noAnoKp>iBHOTO npoCTpaHCTBO, °C 

e. -BbHWHaTa TeMneparypa c Halii-rOill'lMa npOAbfl)!(ITTeilHOCT 3a OTOnil>iTeJlH>lil nep>iOA, ·c 

Koecj:>i.i~i.ieHTL-lTe Ha TonnonpeMi.iHaeaHe U1 i.i U2 ce 1-1341-lCill'lBaT, KaKTo CileAea: 

a) np>i onpeASI1l1He Ha 9561 >! 95;2 - CbC CbnpOT>IBilSH>ll'l Ha TOnnonpeAaBaHe Rse1 =0, 10 m2K/W >! 

Rsi2 = 0, 17 m2K/W; 
6) np>i onpeASI1l1He Ha ASliiCTB>!TSilHITTe >IM CTOliiHOCT>I - c nOI1Y4eH>iTe CbnpornaileH>il'l 
TOnnonpeAaBaHe Rse1 >i Rsi2 OT noco4eHaTa no-rope cj:>opMyna 

TeMneparypITTe Ha nOBbpXHOCT>!Te, rpaHi.14ewi.i c BbJAYWH>ll'l CilOlii B noAnOKPL-lBHOTO npoCTpaHCTBO, ce 
onpeABil>lT no cPOPMYilITTe: 

e,,1 = 8,. + R,.1 U1 ( 8, - e,, ) = e._. + O.lU1 ce, - 8,. ) ( 0 C) 

8,, 2 = e ... - R,, 2 U2 ( 8,. - 8, ) = 8,. + 0 .1U2 (8,, - 8, ) ( °C) 

G t Cl 
' • ...: I 
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Lo13XO.QHL<1 CTOli1Hocrn nPL-1 onPE.QEJUIHETO HA Ur -nbPBA Lo1TEPAUL<1S'I 

A' m2l V' m3 V m3 

214,2 343,0 343,0 

R1 m2K/W R2 m2K/W 
0,458 0,193 1,031 

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

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

onpe,t1em1He Ha TeMneparypi.t a 
8; (°C) 80 (°C) Bu (°C) 8,., (°C) 85;2 (°C) >--... (W/mK) Rse1 m2K/W 

-1 ,0 -16 -9,9 -8,56 -12.48 2,21 0,36 

noMOL1.IHll1 CTOi.1HOCrn nPL-1 onPE.QEilS'IHETO HA E 

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

1,00 72,10 92.48 

Lo13XO.QHL<1 CTOli1Hocrn nPL-1 onPE.QEilS'IHETO HA Ur. PEAilEH 

A' m 2l 

214,2 

0.458 

Lo13XO.QHL<1 CTOJilHOCTL-1 nPL-1 onPE.QEilS'IHETO HA Ur. PE<l>EPEHTEH 

reoMeTpi.t'IHM paJMepi.t M o6eMi.t Ha nO,QnoKpi.tBHOTO npocTpaHCTBO 

A'(m2l I V' (m3l I ~., (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 

CbnpoTi.teneHi.tll M KOecPML!eHTM Ha TonnonpeMMHaBaHe 

R1 (m2K/Wl I R2 (m2K/Wl I Rw (m2K/Wl I U1 (W/m2Kl I 
3,133 I 0,193 I 1,85 I 0,278 

KOE¢11<1UEHT HA ronnonPEML<lHABAHE nPE3 
nOKPL<lBHOTO nPOCTPAHCTBO nbPBA Lo1TEPAYL<1S'I 

KOE¢11<1UEHT HA ronnonPEML<lHABAHE nPE3 
noKPL<lBHOTO nPOCTPAHCTBO PEAilEH 

KOE<PL<lUEHT HA ronnonPEML<lHABAHE nPE3 
nOKPL<lBHOTO nPOCTPAHCTBO PE<l>EPEHTEH 

I 
U2 (W/m2Kl I Uw (W/m2Kl I 

1,678 I 0,541 I 

1,031 

0,720 

0,246 

V m3 

343,0 

0,720 

n(h-1) I V (m3l 
0,100 I 343,0 

I Ur 1W/m2Kl 
I 0,246 

W/m2K 

W/m2K 

W/m2K 
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Koec1>111.111eHT Ha TonnonpeMHHasaHe npe3 noKpHBHH npocTpaHCTBa 
npi.1BBABHaTa Bi.1C04i.1Ha Ha Bb3AYUJHi.1il CJlOCi ce onpeAenil no cpopMynaTa: 

V', m3 
A', m2 

\l 1 

ore = A' (m) , Kb,!IBTO 

06eMbT Ha noAnOKpi.1BHOTO npoCTpaHCTBO no BbTpeUJHi.1 pa3Mepi.1 
nno~TB Ha noAOBaTa nno4a Ha noAnOKpi.1BHOTO npocTpaHCTBO no BbTPBUJHi.1 pa3Mepi.1 

,[leeicTBITTenHi.1ilT Koecp1-1L1i.1BHT Ha TonnonpeM1-1HaeaHe Ur' ce onpeAen11 no cpopMynaTB: 

A2, m2 
U 2, W/m2K 
Aw, m2 

Uw, W/m2K 

n, h-1 

V, m3 

u,_,. 

1 , Kb,!IBTO 
1 , A 

( W / m 2 K) 

u1 ' A 2 u2 + A ". u_,. + o.33-nv 

nno~Ta Ha TaBaHCKaTa nno4a Ha nOCJlBAHi.1il OTonnileM eTalK 

KoecpL<!l,ll<!BHTa Ha TOnnonpeML<!HaBaHe Ha TaBaHCKaTa nno4a Ha noCJleAHL<!il ornnnileM 
eTalK 

nno~Ta Ha noKpi.1BHaTa nno4a OT noKpL<!BHaTa KOHCTPYKLIL-lil 

KoecpL<!l,ll<!BHTa Ha rnnnonpeML<!HaBaHe Ha noKpL<!BHaTa nno4a 

nno~Ta Ha eeprnKanHITTe orpalKAa~L-1 eneMeHrn 

Koecpi.1l,li.1BHTa Ha TOnnonpeMi.1HaBaHe Ha eeprnKBnHi.1Te orpalKAa~i.1 eneMeHrn Ha 
noAnOKpL<!BHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha Bb3AYJ<006MeHa B noAnoKpL<!BHOTO npoCTpaHCTBo; np1-1 ynnbTHBHi.1 
n0Kp1-1e1-1 ce np1-1eMa n = 0, 1 h-1 , a np1-1 HeynnbTHBHi.1 n = 0,3 h-1 
06eMbT Ha Bb3Ayxa B noAnOKpi.1BHOTO npocTpaHCTBO 

1 

1 

1 

CbnporneneHL<!i!Ta Ha TonnonpeAaBaHe Rse1 1-1 Rsi2 ce onpeAen11T no cpopMynaTa: 

0 
R,,1 = R,,2 = ~ (m 2 K / W ) 

/ _ i:M 

EKBi.1BanehTHi.1ilT K0Bcpi.1L.\i.1BHT Ha TonnonpoBOAHOCT Ha Bb3AYUJHi.1il cnoei B HBOTonn11saHOTO noAnOKpi.1BHO 

npoCTpaHcrso i\eKB ce onpeAen11 KaTO AeKs= A.EK. KopeKL1i.10HHi.1ilT Koe¢1-1L1i.1BHT EK e cpyHKL.IL-lil Ha 
npOi.13BBAEHi.1BTO Gr.Pr, T.e. EK= f (Gr.Pr) 
CTOCiHOCTIITe Ha Gr.Pr ce npeCMi!TaT B 3aBL'1CL<!MOCT OT Ae6enl<!HaTa Ha Bb3AYUJHi.1il CJlOCi i5sc. 
3a CTOCiHOCTi.1 Ha npoi.13BBABHL'1BTO: 

Gr.Pr<103 

EK= 0, 105(Gr.Pr)0
·
3 

106<Gr.Pr<1O10 
EK= 0,4(Gr.Pr)0

·
25 
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CToliiHocrra Ha KpITTep~i:i Ha rpacxo¢ ce npecMl'ITa no ¢opMy11aTa: 

gflo:, ce,,1 - e ,, 2) 
Gr = v 2 

g e 3eMHOTO YCKOpeH~e. m/s2 

/3 1 ( K - 1) 
+ 27 3 ,1 5 

5,c - B~C04YHaTa Ha Bb3,llYWH~l'I CllOlii, m 

( 9,., -9~2) - pa311~KaTa Me>K,!\y nOBbPXHOCTH~Te TeMneparyp~ Ha ABeTe nll04~ . ·c 
v - rnHeMarn4eH B~CK03ITTeT Ha Bb3,11yxa, m2/s 

TeMneparyparn Ha sb3,11yxa s noAnoKp~BHOTO npocTpaHCTBO ce onpeAe11i:i no ¢opMy11arn: 

8 
= B, A 1 u1 + e,A 2 u: + B1 A,... u,... + 8~0,3 3nV 

" .4 1 U1 + A 2 U2 +A.,. U .. ,. + 0 ,33nV 
, KbAeTO 

9, e cpeAHaTa o6eMHa TeMneparypa Ha crpaAaTa, ·c 
Su - TeMneparypaTa Ha Bb3,llyxa B noAnOKp~BHOTO npoCTpaHCTBO, ·c 
90 - BbHWH6Ta TeMneparypa C Halii-rom1Ma npOAbll)l(ITTellHOCT 38 OTOnll~TellH~il nep~OA , °C 

Koe¢~4~eHT~Te Ha Ton11onpeM~HasaHe U1 ~ U2 ce ~34~Clll'IBaT, KaKTo ClleAsa: 

a) np~ onpeAelll'!He Ha 9,.1 ~ 9~2 - Cbc CbnpornBlleH~l'I Ha Ton11onpeAasaHe R,.1=0, 10 m2K/W ~ 

R~2 = 0, 17 m2
K/W; 

6) np~ onpeAelli:iHe Ha AeliiCTB~TellHITTe ~M CTOliiHOCT~ - c no11yYeH~Te cbnporns11eH~l'I 
Ton11onpeAaBaHe Rse1 ~ Rsi2 OT nocoYeHaTa no-rope ¢opMy11a 

TeMneparypITTe Ha nOBbpXHOCrnTe, rpaH~4e~~ c Bb3,llYWH~l'I CllOlii B noAnOKp~BHOTO npoCTpaHCTBO, ce 
onpeAelll'IT no cj:>opMy11ITTe: 

8,.1 = 8,. + R,,1 V1 (8, - 8,. ) = 8" + 0 .1U1 (8, - 8,J ( °C) 

8,,z = e. - R,,: U2 (8,. - 8, ) = e,. + O.lV2 CB:.: - 8, ) ( °C) 

'-' c:' 

Gt ·O \', . ..... 
I · I 

U A 
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1113XO.QHll1 CTO~HOCTlll nPlll onPE,QEJls:IHETO HA Ur -nbPBA lllTEPAUl!ls:I 

A' m21 V' m3 

210,4 337,0 

R1 m2K/\V R2 m2K/W 
0,458 0,193 

1(1 v m2/s >.. W/mK) 
0,003796 1, 185E-05 0,0239 

onpe,1:1em1He Ha TeMneparyp1o1 0 
8; (°C) 80 (°C) 8581 (°C) 85;2 (°C) >.. ... (W/mK) Rse1 m2K/W 
-1,0 -1 6 -9 ,7 -8,39 -12,37 2,21 0,36 

noMOUlHi.1 CTOli!HOCTlll nPlll onPE.QEJls:IHETO HA £ 

Gr.Pr<1 03 103<Gr.Pr<106 

1,00 72,34 92,72 

1113XO.QHll1 CTO~HOCTlll nPlll onPE,QEJls:!HETO HA Ur. PEAJlEH 

reoMeTpM'IHM paJMepM M o6eMM Ha no,QnOKpMBHOTO npocTpaHCTBO 

A' (m21 I V'(m3
) I IS ,0 (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 

CbnpOTMBileHMll M KOedlM~eHTM Ha TonnonpeMMHaBaHe 

R1 (m2K/Wl I R2 (m2K/Wl I Rw (m2K/Wl I U1 (W/m2Kl I U 2 (W/m2Kl I Uw (W/m2Kl I 
0,458 I 0,193 I 0,419 I 1,087 I 1,681 I 

1113XO.QH111 CTO~HOCTlll nPlll onPE,QEJls:IHETO HA Ur. PECl>EPEHTEH 

A' m21 
210,4 

3,133 

KOE~lllUEHT HA ron11onPEMlllHABAHE nPE3 
noKPl!IBHOTO nPOCTPAHCTBO nbPBA lllTEPAUl!ls:I 

KOE~lllUEHT HA Ton11onPEMlllHABAHE nPE3 
noKPlllBHOTO nPOCTPAHCTBO ~ 

KOE~lllUEHT HA Ton11onPEMlllHABAHE nPE3 
nOKPlllBHOTO nPOCTPAHCTBO PECl>EPEHTEH 

1,013 

0,708 

0,245 

0,541 I 

n(h-1) I V(m3) 

0, 100 I 337,0 

I Ur (W/m2Kl 
I 0,708 

V m3 

337,0 

0,245 

W/m2K 

W/m2K 

W/m2K 
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Onpe,qem1He Ha Koecp1.11.11.1eHT Ha TonnonpeMi.tHaeaHe Ug npe3 no,qa 
KoraTo Cyt"epeHa e HeoTonm1eM 

H
9 

= (V A ) + ( Pit'g ) 

P, m neplilMeTbpa Ha eneMeHTa rpaHlilYe~ CbC 3eM51Ta 
'+'g , W/mK Jl111Hee!Hlill1 Koecplill..\lileHT Ha ronnonpeM111HaBaHe 3a nep111cpep11151ra Ha eneMeHra 

Croe!Hocna Ha xapaKTepHlilll pa3Mep Ha noAa B' ce onpeAeilll no cpopMynara: 

A, m2 

P, m 

A 
B' = -- , KbAeTo 

0,5P 

nno~Ta Ha 3eMHaTa OCHOBa 
neplilMeTbpa Ha 3eMHaTa OCHOBa 

EKBlilBaneHTHaTa Ae6e11111Ha Ha noAa dt ce onpeAenll no cpopMynara: 

w, m 
A, W/mK 
nplileMaMe CTOCIHOCrn : 

, KbAeTO 

,Qe6en111Hara Ha HaA3eMHara Yacr Ha eeprnKanHara creHa HaA H111eoro Ha repeHa 
Koecplill..\lileHT Ha ronnonpoeoAHOCT Ha 3eMl1Ta 

A=2 W/mK Iii pc=2.106 W /mK 

Rs;, m2K/W 

R1. m
2
K/W 

Rse• m2K/W 

Cbnpor111eneH111e Ha ronnonpeAaBaHe Ha BbTpeUJHara noebpXHOCT, 

TepMlilYHOTO CbnporneneH111e Ha noAoeara nnoYa 

Rsi=0.17, m2K/W 

CbnporneneH111e Ha ronnonpeAaeaHe Ha BbHUJHara noebpXHOCT, Rse=0.04, m2K/W 

np111 (d+0,5*z) < B' KOecj:Jlill..\lileHTbT Ha ronnonpeMlilHaBaHe u ce onpeAeI151 no tj:JopMynara: 

- A. l I n B' 1 i· bf = • 11 - + 
1t B T dr + 0. -z d + o_ z 

np111 (d+0,5*z) > B' Koecj:Jllll..\lileHTbT Ha ronnonpeM111HaeaHe U ce onpeAenll no cpopMynara: 

/.... 
Ubf =-------

0.457 B' + clr +O.Sz 

1113XO,QHIA CTOi.1HOCTIA nPIA onPE,QEJl~HETO HA Ubf - PEAJlEH 

reoMerpH'IHH pa3Mep11 11 cbnpor11BJleH11J1 Ha ronnonpeM11HaeaHe 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
K/W) I z' (m) 

828,20 I 211,30 I 0,405 I 2,0 I 0,130 I 0,290 I 0,040 I 0,800 

onpeAenffHe Ha Me>K,QHHHH eenH'IHHH 
B'(m) dt (m) Ubl ((dt+O,S'z)<B') Ubl ((dt+O,S'z)>B') Ubf (W/m2K) 

7,839 1,325 0,414 0,377 0,414 

1113XO,QHIA CTOi.1HOCTIA nPl.1 onPE,QEJl~HETO HA Ubf - PE<l>EPEHTEH 

B'(m) dt (m) Ubf (W/m2K) 
7,839 5,325 0,220 0,225 2,290 0,220 

KOE<l>IAL.IEHT HA TDn11onPEMIAHABAHE nPE3 0,414 W/m2K no,Q BbPXY 3EM~ PEAJlEH 

KOE<l>IAL.IEHT HA ronnonPEMIAHABAHE nPE3 0,220 W/m2K no,Q BbPXY 3EM~ PE<l>EPEHTEH 
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np1.1 dt < dw Koecj:>1.1L11.1eHTbT Ha rnnnonpeM1.1HaeaHe U ce onpeAem1 no cj:>opMynaTa: 

U 2?.. ( 0,5dt)in ( z 1J bw =- 1+-- - + 
m ~ d 1 + z d w 

np1.1 dt > dw Koecj:>1.1L11.1eHTbT Ha TonnonpeM1.1HaeaHe U ce onpeAem1 no cj:>opMynaTa: 

21.. ( 0, 5dw) ( z ) Ubw = - 1+--- 1n - +1 
11Z dw + z dw 

1113XO,QHlll CTOMHOCTlll nPlll onPE,QEflS1HETO HA Ubw. PEAflEH 

reoMeTpH'IHH pa3Mep11 11 c'bnpoT11e.neH11si Ha Ton11onpeM11HaeaHe Ja noAa 

A (m2
) I P(m) I w (m) I t..(W/mK) I Rs; (m2K/W) I Rbw (m2K/W) I R se (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 

onpeAellstHe Ha MelK,11,HHHH Bel111'111Hl1 

dbw (m) dt (m) Ubw (dt<dw) Ubw (dt>dw) Ubw (W/m2K) 
0,740 1,010 1,460 1,415 

1113XO,QHlll CTOMHOCTlll nPlll onPE,QEflS1HETO HA Ubw • PE<l>EPEHTEH 

dbw (m) 
1,282 1,552 

KOE<l>lllL..IEHT HA TonnonPEMlllHABAHE nPE3 
CTEHl>1 B KOHT AKT CbC 3EMS1 PEAflEH 

KOE<l>lllL..IEHT HA ronnonPEMlllHABAHE nPE3 
CTEHlll B KOHTAKT CbC 3EMS1 PE<l>EPEHTEH 

1,415 

0,989 

Koe¢111L1111eHTbT Ha TonnonpeM111HaBaHe Ug ce onpe,l:lem1 no cpopMynaTa: 

peanHo 

Ubf 
Ubw 
A 
p 

z 
H 
v 

CTeHH 

I pecpepeHTHO 

A m2K fW 
!J,l; ) + (tiPU ) +(O, "3nV)' 

Koecj:>t.1L1t.1eHT Ha TonnonpeML.1HaBaHe Ha n1104a B KOHTaKT CbC 3eM51 
Koecj:>t.1L1t.1eHT Ha TonnonpeML.1HaBaHe Ha CTeHa B KOHTaKT CbC 3eM51 
n1101..L.1Ta Ha 3eMHaTa OCHOBa 
nept.1MeTbpa Ha 3eMHaTa OCHOBa 
,[\bJ1604t.1Ha Ha OCHOBaTa 
8t.1C04t.1Ha Ha CTeHaTa B KOHTaKT c Bb3Ayxa 
HeTeH o5eM Ha Bb3AYXa Ha HeOTonn51eML.151 nOA3eMHL.151 eTa>K 

AOn'bJ1HHTeJ1Hl1 BXOAHH BeJ111'111Hl1 

OTon11sieMO/HeOTon11steMO reoMeTPH'IHH 

peanHo I ced>eceHTHO . . 
Uw CN/m2K) Uf(W/m2K) V (mv) n lh-1

) 

2,613 I 0,280 1,856 I 0,350 2070 0,300 

KOE<l>lllL..IEHT HA TonnonPEMlllHABAHE nPE3 0,982 no,Q PEAflEH 

KOE<l>lllLIEHT HA TonnonPEMlllHABAHE nPE3 0,243 no,Q PE<l>EPEHTEH 

1,415 

W/m2K 

W/m2K 

. 
H (m) 
1,70 

W/m2K 
W/m2K 
m2 
m 
m 
m 
m3 

. 
Af (mL) 

828,20 

W/m2K 

W/m2K 
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05EKT: MHoro¢>aM11111Ha >KMllM~Ha crpa,aa 
yn.12, 5noK 1, ceno AHeso , 06~1t1Ha ConoT 
cneA ECM 

lt1341t1CJ1flBaHe Ha Koecp. Ha TonnonpeM1.1HaeaHe Ha : EJIEMEHT 1 - CreHa nm 1 
naHen 22 CM 

lt13XOAHl.1 ,D,aHHl.1 : 

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

CJ10C1 I O(MM) A. R(m2KIW) 

1 rnncoea wnaKnoeKa 5 0,290 0,017 teT 17,72 

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

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

4 eapOL\l.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,6 -15,54 

teH -16,00 

Re1emen1=I 3,382 lm2.°C/W 

Rs1= 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 

M3MeHeHMe Ha TeMneparypara no cnoese 

30,00 

I I 20,00 I 
.... 

I 
u 

I T ,........_...._ 0 
ta 10,00 I 
::c 

I 
I 

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

I I I ' ,, ta 
:I: 

-10,00 

I i I I 
~ 

-20,00 I ! T 

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

I tsT=I 17,72 oc 
I I tsnara=I 15,3 oc 

I 
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05EKT: MHoroQ>aMHnHa >KHnHLUHa crpaAa 
yn.12, 6noK 1, ceno AHeso, o6LUV1Ha ConoT 
cneP. ECM 

Vl3YV1CJlf!BaHe Ha Koe¢. Ha ronnonpeM1-1HaBaHe Ha : E.flEMEHT 2 - CreHa nm 2 
naHen 22 CM 

V13XO,D.HL-1 ,QaHHL-1: 

TeMnepaTypa Ha BbTp.Bb3P.yx 19 °C 
TeMnepaTypa Ha BbHW.Bb3P.yx -16 °C 

CJ101'1 I O(MM) A. R m2K/W) 

1 rnncosa wnaKilOBKa 5 0,290 0,017 tsT 17,72 

2 CT.6eTOH 160 1,630 0,098 t1 ,2 17,55 

3 Crnponoo 40 0,045 0,889 tz,3 16,58 

4 BaPOL.J,L-1Mnf!C.P-P 15 0,870 0,017 b,4 7,82 

5 EPS 80 0,034 2,353 t4,5 7,65 

6 Ma3111J1Ka BAUMIT 5 0,700 0,007 ts,6 -15,54 

tsH -16,00 

Relement=I 3,382 lm2.°C/W 

Rs1= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 3,552 m2.°C/W 

U= 0,282 W/m2.°C 

M3MeHeHMe Ha TeMnepayYpara no cnoese 

30,00 

I 
I 

I I I 
20,00 I 

l .... I I 
u T l I' 0 

I 
"""" 

I !11 10,00 ::c I 

I u I 
~ 

\ :s: I c 0,00 ct I I I I I ' ,, !11 
::c 

-10,00 I 

I I I I 
\[ 

-20,00 

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

I tsT=I 17,72 oc 
I I tsnara=I 15,3 oc 1 

-61-



05EKT: MHoro¢>aM111nHa >1om111LL.(Ha crpa.Qa 
yn.12, 5noK 1, ceno AHeso, o6LL.(V1Ha ConoT 
cne,o, ECM 

lt134L<icns:isaHe Ha Koecp. Ha TOnnonpeMV!HasaHe Ha : EflEMEHT 3 - CreHa nm 3 
naHe11 26 CM 

V13XO,D,HV1 AaHHV1: 

TeMneparypa Ha BbTp.Bb3,D,yx 19 °C 
TeMneparypa Ha BbHW.Bb3,D,yx -16 °C 

cnoi;; I 5 MM) A. R(m2KJW) 

1 rnncosa wnaKJloBKa 5 0,290 0,017 tsT 15,26 

2 CT.6eTOH 160 1,630 0,098 t1 ,2 14,76 

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

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

5 BaPO~VIMns:!C. 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 

Re1emen1=I 1,046 lm2.°C/W 

Rs;= 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 1,216 m2.°C/W 

U= 0,822 W/m2.°C 

H3MeHeH111e Ha TeMnepa'fYpara no c11oeee 

30,00 

I I I I I 20,00 
I I I I I v 1-4 I 0 T -m 10,00 :z: I I\ 

I 

I I I v 
::s: 
c: 0,00 ~ 

I I I l m I \ I ::c 
-10,00 

I 
I I '1. I l 

~ ,. 
1 -20,00 I 

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

I tsT=I 15,26 °C 
I I tsnara=I 15,3 oc I 
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05EKT: MHoroQ>aMHnHa >KHm11..uHa crpaAa 
yn.12, 5noK 1, ceno AHeso, 06Ll.l1t1Ha ConoT 
cne.a ECM 

[!13y111cm1saHe Ha Koecj:J. Ha ronnonpeM111HaBaHe Ha : EJlEMEHT 4 - CreHanm 4 
naHen 22 cM 

V13XOAH111 AaHHlll : no.anoKplllBHO 

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

cnolii I 5 MM) A. R(m2KIW) 

1 rnncosa wnaKnOBKa 5 0,290 O,Q17 ter 17,72 

2 CT.6eTOH 160 1,630 0,098 t1 ,2 17,55 

3 CT111ponop 40 0,045 0,889 t2,3 16,58 

4 saoo4111Mm1c.p-p 15 0,870 O,Q17 b,4 7,82 

5 EPS 80 0,034 2,353 t4,5 7,65 
6 Ma3111nKa BAUMIT 5 0,700 0,007 ts.6 -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 

H3MeHeH111e Ha TeMneparypara no cnoese 

30,00 

I I I I 
I 20,00 I ... 1 

I u r i' 0 
ta 10,00 I ..... 
~ I 

I I u 

I \ s: 
c 0,00 c:[ 

I 
I 

I I ' I ta 
J: \ 1 -10,00 I 

I 
I I I \L 
I 

-20,00 

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

I tsr=I 17,72 ·c I I tsnara=I 15,3 ·c I 
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06EKT: MHorocpaM1M1Ha >K1111w1~Ha crpaAa 
yn.12, 6noK 1, ceno AHeso, 06~1.1Ha ConoT 
cne,D, ECM 

lt13•-n.'1cn5isaHe Ha Koe¢. Ha ronnonpeM111HasaHe Ha : EnEMEHT 5 - CreHa nm 5 
l...\OKbfl 

V13XO,l!,Hil1 AaHHi..1: 

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

cno~ I 8 MM) A. R(m2K!W) 

1 sapou111Mn5ic.p-p 15 0,870 0,017 tsr 7, 11 

2 cr.6eroH 300 1,630 0,184 t1 ,2 5,54 

3 M03a~Ka 40 3,490 0,011 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 

Rs1 = 0,130 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,383 m2.°C/W 

U= 2,613 W/m2.°C 

H3MeHeHHe Ha TeMneparypara no cnoese 

30,00 

I I 
I 

20,00 I I 
u I I 0 
nl 10,00 :c ..I. 

" I I u 

1' s I c: 0,00 ct 

I 
i ~i'\. I 

I I 
nl 
:I: I -10,00 

l I 
I 

R I -
-20,00 I 

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

I tar= I 7, 11 °C I I tanara= I 15,3 oc I 
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06EKT: MHorocpaM111nHa >Klllnlllll.lHa crpa,aa 
yn.12, 6noK 1, ceno AHeso, 06u.u.1Ha ConoT 
cne,D, ECM 

V13Y"1CJl~BaHe Ha Koecp. Ha ronnonpeM"1HaBaHe Ha : EJlEMEHT 6 - CreHa nm 6 
B KOHTaKT CbC 3eM~ 

V13XO,ll,H"1 ,D,aHHi-1 : 

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

CJlOL'.i I 0 MM A. R(m2KIW) 

1 sapo1...11,.1Mn~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 Xi..1,ll,DOi..13. 5 0,170 0,029 t2,3 4,47 

4 6anacroa 200 1,100 0,182 t3,4 3,05 

5 TPaM60BaHa nPbCT 200 1,160 0,172 t4,5 -5,74 

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

teH -16,00 

Relement=I 0,554 lm2.°CJW 

Rs1= 0,130 m2.°CJW 

Rse= 0,040 m2.°CJW 

R= Rs1+Re1ement+Rse= 0,724 m2.°CJW 

U= 1,381 W/m2.°C 

H3MeHeHHe Ha TeMneparypaTa no c11oeee 

30,00 

I 
I I I 

I I 20,00 I I 
u I I I I 0 
ttl 10,00 :z: I "'~ I I u 
:s: 
c 0,00 I ......... 
i:i: 

I R:: I I 
ttl 

::z:: 
-10,00 

I I 
I """-l ! 

I I i -r -20,00 I 

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

I tar= I 12,72 oc 
I I tanara=I 15,3 oc 

I 
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06EKT: MHoroQ>aM11mHa >K111m11.LlHa crpaAa 
yn.12, 6noK 1, ceno AHeso, o6Ll.ll-1Ha ConoT 
cneA ECM 

lt13Yl-1GnRBaHe Ha KOecj:>. Ha ronnonpeMl-lHaBaHe Ha : EJlEMEHT 7 noi<pMB TMn 1 
rasaHcKa KOHCTPYKl.ll-lR 

it13XOAHl-1 AaHHl-1 : 

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

cnoi71 I B(MM) A. R(m2KIW) 

1 B8POl.ll-1MnRc.p-p 20 0,870 0,023 tsr 13,15 

2 CT.6eTOH 200 1,630 0,123 t1 ,2 11 ,80 

3 KeoaM3l-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 

tBH -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 

H3MeHeH111e Ha TeMneparypaTa no c11oeee 

30,00 

I I 20,00 
I I I u 

0 
nl 10,00 ~ 

::c 

I ~~ 
I 

u 
:s: \. c 0,00 r::f: 

I I' nl 
::c i\. -10,00 I 

' 
I ----..r 

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

I ter=I 13,15 ·c 
I I tenara=I 15,3 ·c 

I 
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05EKT: MHoroQ>aM111nHa >K111mrn~Ha crpa,aa 
yn.12, 6110K 1, ce110 AHeso, 06Ll.l1-1Ha ConoT 
cne.a ECM 

lt134111 CJlS'!BaHe Ha KOecp. Ha r on11onpeMl-1HaBaHe Ha : EilEMEHT 8 noKpHB THn 1 
noKpl-1BHa KOHCTPYKl..ll-151 

lt13XO,QHl-1 ,aaHH l-1 : 

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

CJ10 il1 I B(MM) A. R(m2KIW) 

1 CT.69TOH 200 1,630 0,123 tsT 8,47 

2 MYWaMa Xli1APOll13. 5 0,170 0,029 t 1,2 -4,44 

3 K9P9Mli1Al-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 -1 1,79 

tsH -16,00 

Relement=I 0,193 lm2.°C/W 

Rs;= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 0,333 m2.°C/W 

U= 3,007 W/m2.°C 

M3MeHeHMe Ha TeMneparypar a no cnoese 

30,00 I I I 

I 20,00 I I 

I I 

I u 
I 0 

Ill 10,00 :z: 

~' I I I I u 
s 
c 0,00 C[ 

I '+-- I I I Ill 
J: 

~ .......... I -10,00 

I I I 
T l I --r---..~ 

-20,00 I 

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

I tsr=I 8,47 oc 
I I ts11ara=I 15,3 oc 

I 
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05EKT: MHorocpaM11tnHa >KHnHLUHa crpa,aa 
yn.12, 6JloK 1, ceno AHeso, 06LU1t1Ha ConoT 
CJleA ECM 

lt134l.1CJls:lBaHe Ha Koecp. Ha ronnonpeMl.1HaBaHe Ha : EJlEMEHT 9 no1qnte nm 2 
noKpt.1BHa KOHCTPYKl..ll.1l1 

lt13XOAHl.1 ,[\aHHl.1: repacl.1 

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

CJlOi:i I O(MM) A. R(m2KIW) 

1 sapOl..ll.1Mns:ic.p-p 20 0,870 0,023 tsr 7,89 

2 cr.6eroH 200 1,630 0,123 t1.2 5,34 

3 MYWaMa Xl.1APOl.13. 5 0,170 0,029 t2,3 -8,29 
4 0 0 0,000 0,000 b,4 -1 1,56 
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 

Rs;= 0,100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs1+Re1ement+Rse= 0,315 m2.°C/W 

U= 3,174 W/m2.°C 

H3MeHeHHe Ha TeMneparypara no c11oeee 

30,00 

I I I I I I 20,00 i 

u I I I 0 
ft! 10,00 :c ...... l I I u 

I "'" s: 
c 0,00 &:I: 

I I ~N_ I 
ft! 

::i::: 

-10,00 I 
I I -..... N I -20,00 I 

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

I tar= I 7,89 oc I I tsnara=I 15,3 oc I 
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06EKT: MHorocpaM111nHa >Klllnlllll.lHa crpa,aa 
yn.12, 6noK 1, ceno AHeso, o6Ll.ll-1Ha ConoT 
cne.a ECM 

[1134111cm1saHe Ha Koe¢. Ha ronnonpeM111HaBaHe Ha : EilEMEHT 10 noA nm 1 
KOHTaKT 38Mfl 

V13XOAH111 A8HHll1 : 

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

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

1 cr.6ernH 200 1,63 0,123 teT 11, 16 

2 MVWaMa Xlt1AP01t13. 5 0,17 0,029 t1 ,2 5,50 

3 6eTOH-2400kq/m3 200 1,45 0,138 t2,3 4,14 

4 rpaM6osaHa npbcT 300 1, 16 0,259 b ,4 -2 ,22 

5 0 0 0,0001 0,000 t4,5 -14,15 
6 0 0 0,0001 0,000 ts,6 -14,15 

tsH -16,00 

Re1emen1=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 

H3MeHeH111e Ha TeMnepa'fYpara no cnoeee 

30,00 

I I 20,00 
u 1 0 
Ill 10,00 :c 

I 
.............. I 

u 
s 

~ c 0,00 ~ 

I """" " .. I Ill 
J: 

-10,00 I 

I I '"' ...., 
-20,00 

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

I tsr=I 11 , 16 ·c I I ts11ara=I 15,3 ·c I 
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05EKT: MHorocpaM11111Ha >KIAJ11AL1.1Ha crpa,aa 
yn.12, 6noK 1, ceno AHeso, 06L1.11t1Ha ConoT 
cne,D, ECM 

V131111cm1saHe Ha Koecp. Ha ronnonpeM11HaBaHe Ha : EJlEMEHT 11 noA nm 1 
oronn~eMo/Heoronn~eMo 

V13XOAHl'1 .O,aHHl-1 : 

TeMnepa-rypa Ha BbTp.Bb3,D,yx 19 ·c 
TeMnepa-rypa Ha BbHW.Bb3Ayx -16 ·c 

cnolii I 5(MM) A. R(m2K/Wl 

1 M03aliiKa 40 3,49 0,011 tsr 16,75 

2 l..19M . n~c . oa3TBOP 60 0,93 0,065 t1.2 16,60 

3 CT.69TOH 200 1,63 0,123 t2,3 15,74 

4 K8M9HHa Bara 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 

Re1emen1=I 2,304 lm2.°C/W 

Rsi= 0,170 m2.°C/W 

Rse= 0,170 m2.°C/W 

R= Rsi+Re1ement+Rse= 2,644 m2.°C/W 

U= 0,378 W/m2.°C 

M3MeHeHMe Ha TeMnepaTYpara no cnoese 

30,00 

I I I I 
20,00 I 

I u 
0 - \ 
"' 10,00 ::c ,\ I 

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

I I \ l "' ::c 
-10,00 l "1 

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

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

I tsr=I 16,75 ·c 
I I tsnara=I 15,3 ·c 

I 
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06EKT: MHoro¢>aM111nHa >1<111n111iuHa crpaAa 
yn.12, 6110K 1, ceno AHeso, o6Ll.(V1Ha ConoT 
cne.a. ECM 

V13YV1cns:!BaHe Ha Koe¢. Ha TOnnonpeMV1HaBaHe Ha : EJlEMEHT 12 noA nm 2 
epKep 

V13XOAHV1 A3HHV1: 

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

cnoi/i I O(MM) A. R(m2KIW) 

1 repaKOT 12 1,050 0,011 tsr 8,82 

2 u,eM .ns:ic. pa3TBOP 38 0,930 0,041 t1.2 7,65 

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

4 BaPOU,V1MnS'IC.P-P 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.a -11,93 

tsH -16,00 

Relement=I 0,204 lm2.°C/W 

Rs;= 0, 100 m2.°C/W 

Rse= 0,040 m2.°C/W 

R= Rs;+Re1ement+Rse= 0,344 m2.°C/W 

U= 2,909 W/m2.°C 

1113MeHeHMe Ha TeMneparypara no cnoese 

30,00 

I 20,00 
u I I 0 

"' 10,00 ::c 

I 
u ........... 

~ :s: 

'" c 0,00 ct 

I " I "' ~ .. J: 

-10,00 

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

I tsr=I 8,82 oc 
I I tsnara=I 15,3 oc 

I 
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Koeqnt~MeHT Ha TonnonpeMMHaeaHe npe3 noKpMBHM npocTpaHCTBa 
np11BeAeHa1a e11coY11Ha Ha Bb3AYWHl'1l'I cnoili ce onpeAenl'I no cpopMynaTa: 

V' 
S = - (m) , KbAeTO 

" A ' 

06eMbT Ha noAnOKpl'IBHOTO npoCTpaHCTBO no BbTpeWHI'\ pa3Mepl'1 V', m3 
A', m2 nnoLL1Ta Ha nOAOBaTa nnoYa Ha noAnOKpl'IBHOTO npoCTpaHCTBO no BbTpeWHI'\ pa3Mep1'1 

IJ,eilicTBITTe11H11l'IT KOecp11l.(11eHT Ha TonnonpeMl'\HaBaHe Ur' ce onpeAenR no cpopMynaTa: 

A2, m2 
U2, W/m2K 
Aw, m2 

Uw, W/m2K 

n, h-1 

V,m3 

1 
, KbAeTO 

1 A 
U 1 + A 2 U2 + A .,. U ,. + 0 ,3 3 nV 

nnoLL1Ta Ha TaBaHcKaTa nnoYa Ha nocneAHL'1R oTonnl'leM eTalK 
Koecp1-1l.(1-1eHTa Ha TonnonpeM1-1HaeaHe Ha TaBaHcKaTa nnoYa Ha nocneAHL'1l'I oTonnl'leM 
eTa>K 
nnoLL1Ta Ha noKpl'1BHaTa nnoYa OT noKpL'1BHaTa KOHCTPYKL(L'1l'I 
Koecp1-1l.(1-1eHTa Ha TonnonpeML'1HaBaHe Ha noKpl'1BHaTa nnoYa 
nnoLL1Ta Ha eeprnKanHITTe orpa>KAall.11'1 eneMeHTl'1 
Koecp1-1l.(L'1eHTa Ha TonnonpeM1-1HaBaHe Ha eepT1-1KanH11Te orpa>KAall.11'1 eneMeHrn Ha 
noAnOKpL'1BHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha Bb3Ayx006MeHa B noAnOKPL'1BHOTO npoCTpaHCTBO; np1-1 ynnbTHeHVI 
n0Kp1-1e1-1 ce np1-1eMa n = 0, 1 h-1 , a np1-1 HeynnbTHeH11 n = 0,3 h-1 
06eMbT Ha B03Ayxa B noAnOKpL'1BHOTO npocTpaHCTBO 

Koecp1-1l.(1-1eHrnTe Ha TonnonpeM1-1HaeaHe U1, U2 1-1 Uw ce onpeAenl'IT no cneAHITTe cpopMyn1-1 : 

u 2 

1 

1 

1 

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

IS 
0 ,1 + (L~'= 1 ..,.L) + RSE1 

• -"-1 

1 

0 
(W / m 2 K ) 

+ (L'.': 1 + ) + o,o4 
• Aj 

CbnporneneHL'1l'ITa Ha TonnonpeAaBaHe Rse1 1-1 Rsi2 ce onpeAenRT no cpopMynaTa: 

s" ? R.,1 = R" 2 = --- (m - K / W) 
A i:~ 

EKBL'1BaneHTdL'1RT KOecpl'1l.(L'1eHT Ha TonnonpOBOAHOCT Ha Bb3AYWHL'1l'I cnoili B HeOTonnl'IBaHOTO noAnOKp1'1BHO 
npoCTpaHCTBO ,\eKB ce onpeAenl'I Karn AeKs= A.EK. KopeKL(L'10HHL'1l'IT Koecpl'1l.(1'1eHT EK e cpyHKL(L'1R Ha 
npo1-13BeAeH~eTO Gr.Pr, T.e. EK = f (Gr.Pr) 
CTOiliHOCTITTe Ha Gr. Pr ce npeCMl'ITaT B 3aBL'1CL'1MOCT OT Ae6en1-1HaTa Ha Bb3AYWHL'1l'I cnoi/i oec. 
3a CTOiliHOCTL'1 Ha npOL'13BeAeHL'1eTo: 

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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CToi1Hocrra Ha KpITTep1-1si Ha rpacxo¢ ce npecMsiTa no ¢opMynaTa: 

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

/3 - 1 ( K -1 ) 
- 8 .,, + 273 ,1 5 

i5., - Bi.1C04~HaTa Ha Bb3,!IYUJHi.1Sl cnoi:1, m 

(8,.1-8s2) - pa3I11-1KaTa MelK,D,y nosbpXHOCTH1-1Te TeMneparyp1-1 Ha ABeTe nno4i.1, ' C 

v - Ki.1HeMarn4eH Bi.1CK03ITTeT Ha Bb:l,!lyxa, m2/s 

TeMneparypaTa Ha sb3,11yxa s noAnOKpi.1BHOTO npocTpaHCTBO ce onpeAensi no ¢opMynaTa: 

e = 8 , A 1 U1 + 8,A 2 U2 + 8,A,,,. Uw + 8,0,3 3nV 

" .4 1 l.J1 + A 2 U2 -r- A .,. U-.. + 0 ,33nV 
, KbAeTO 

8; e cpeAHaTa o6eMHa TeMneparypa Ha crpa,llaTa, ' C 

Su - TeMneparypaTa Ha Bb:l,!lyxa B noAnOKpi.1BHOTO npoCTpaHCTBO, ' C 

a. - BbHUJHaTa TeMneparypa c Hai1-rOilRMa npOAbil>KITTeilHOCT 3a OTOnili.1Te!lHi.1R nepV!OA, ' C 

Koe¢1-11..11-1eHT1-1Te Ha TonnonpeM1-1HasaHe U1 1-1 U2 ce 1-1341-1cnsisaT, KaKTo cneAsa: 

a) np1-1 onpeAe!lRHe Ha 8,.1 1-1 85;2 - CbC CbnpornBileHi.1R Ha TonnonpeAasaHe R,.1=0, 10 m2
K/W 1-1 

Rs2 = 0,17 m2K/W; 

6) npi.1 onpeAe!lRHe Ha Aei1CTBV!Te!lHITTe i.1M CTOi1HOCTVI - c nOilY4eHi.1Te CbnpornsneHi.1R 
TonnonpeA<:BaHe Rse1 ;i Rsi2 OT noco4eHaTa no-rope ¢opMyna 

TeMnepaTypITTe Ha nosbpXHOCTi.1Te, rpaHi.14e~i.1 c Bb3,!IYUJHi.1R cnoi:1 B noAnOKpi.1BHOTO npoCTpaHCTBO, ce 
onpeAe!lRT no ¢opMynITTe: 

8,.1 = 8,, + R,.1 U1 CB: - 8..,) = 8..,. T O.lU1 ( 8, - 8,..) ( °C) 

8, :2 = 8.., - R"2 U2 ( 8 .., - 8, ) = 8 .., + 0.1U2 ( 8.., - 8 , ) ( °C) 

\' . . .. 
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1113XO,QHll1 CTOli!HOCTll1 nPll1 onPE.QEJlSIHETO HA Ur -nbPBA 111TEPAL.lll1SI 

A' m2' 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 

1(1 v m2/s J.. W/mK) 
0,003807 1, 179E-05 0,0238 

Onpe,QeilllHe Ha TeMneparypM 0 
8; (°C) 80 (' C) Su (°C) 8se1 (°C) 8si2 (°C) J... ,.{W/mK) Rse1 m2KJW 

-1,0 -16 -10,5 -9,05 -12,81 2,18 0,37 

noMOIJ..IH!.l CTOlilHOCTll1 nPll1 onPE,QEJlSIHETO HA E 

Gr.Pr<103 

1,00 71,44 91 ,77 

1113XO,QHll1 CTOli!HOCTll1 nPll1 onPE,QEJlSIHETO HA Ur - PEAJlEH 

reoMeTpM'lHM pa3MepM M o6eMM Ha nO,QnOKPMBHOTO npocTpaHCTBO 

A'(m2) I V' (m3) I B., (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 
C'bnpOTMBileHMll M KOecPM~eHTM Ha TonnonpeMMHaBaHe 

R1 lm2K!Wl I R2 lm2K/Wl I Rw lm2K/Wl I U1 IW/m2Kl I U2 IW/m2Kl I Uw IW/m2Kl I 
0,458 I 0,193 I 3,382 I 1,081 I 1,668 I 

1113XO,QHll1 CTOlilHOCTll1 nPll1 onPE,QEJlSIHETO HA Ur - PE<llEPEHTEH 

A' m 2l 

214,2 

3,133 

KOE<l>r.ll..IEHT HA rnn11onPEMi.1HABAHE nPE3 
noKPll1BHOTO nPOCTPAHCTBO nbPBA 111TEPAUll1SI 

KOE<l>ll1l..IEHT HA rnn11onPEMll1HABAHE nPE3 
nOKPll1BHOTO nPOCTPAHCTBO PEAJlEH 

KOE<l>ll1l..IEHT HA Ton11onPEMll1HABAHE nPE3 
nOKP'1BHOTO nPOCTPAHCTBO PE<l>EPEHTEH 

1,003 

0,717 

0,246 

0,541 I 

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

I Ur 1W/m2Kl 
I 0,717 

V m3 

343,0 

0,246 

W/m2K 

W/m2K 

W/m2K 
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Koe<1>111.111eHT Ha TonnonpeM11HaeaHe npea noKp11eH11 npocTpaHcTea 
np1.1eeAeHara e1.1coY1.1Ha Ha Bb3AYLJ.JHl.1R cno~ ce onpeAenR no cpopMynaTa: 

V', m3 
A', m2 

ll' o" = 1 ( m) , KbABTo 
.4 

06eMbT Ha noAnOKPl.1BHOTO npoCTpaHCTBO no BbTpeLJ.JHl.1 pa3Mep!.1 
nno~Ta Ha nOAOBaTa nno4a Ha noAnOKp!.1BHOTO npocTpaHCTBO no BbTpeLJ.JHl.1 pa3Mep1.1 

Ae~cTBITTenHl.1RT KoecjJ1.141.1eHT Ha rnnnonpeM1.1HaaaHe Ur' ce onpeAeflR no cjlopMynarn: 

u 

Az, m2 

U2, W/m2K 
Aw, m2 

Uw, W/m2K 

n, h-1 

V, m3 

T 

1 
( W / m 2 K ) 

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

nno~Ta Ha TaBaHCKaTa nno4a Ha nOCI1BAHl.1R OTOnflReM eTalK 

KoeQJ!.1l.ll.1BHTa Ha TonnonpeMl.1HaBaHe Ha TaBaHCKaTa nno4a Ha nOCI1BAHl.1R OTOnflRBM 
BTalK 

nno~Ta Ha noKp!.1BHaTa nno4a OT noKp!.1eHaTa KOHCTPYKL.11.1R 

KoecjJ1.141.1eHTa Ha TonnonpeM1.1HaaaHe Ha noKp1.1aHaTa nno4a 

nno~Ta Ha BepT!.1KBI1HITTe orpall<Aa~l.1 eneMeHTl.1 

KoecjJ1.141.1eHTa Ha TonnonpeM1.1HaaaHe Ha aeprnKanH1.1Te orpal1<Aa~1.1 eneMeHrn Ha 
noAnOKp!.1BHOTO npoCTpaHCTBO 
KpaTHOCTTa Ha BbJ,Ayxoo6MeHa B noAnOKp!.1BHOTO npoCTpaHCTBO; np!.1 ynflbTHBHl.1 
n0Kp1.1e1.1 ce np1.1eMa n = 0, 1 h-1 , a np1.1 HeynnbTHeH1.1 n = 0,3 h-1 
06eMbT Ha BbJ,Ayxa B noAnOKpi.tBHOTO npocTpaHCTBO 

Koecjli.141-teHTi.tTe Ha rnnnonpeMi.tHaBaHe U1, U2 "' Uw ce onpeAeflRT no CflBAHITTe cpopMyni.1: 

1 u. = -------=-------
'<"' o, 

1 
-----5-.--- (W /m2 i{) 

• (~J= t )."':") + R,,1 
J 

1 

0 ,1 + (L7: 1 -.L) + R~•l 
• A j 

1 -
0 

( W / m<K) 

0 ,13 + (Li=i ?.-) + o ,o4 
} 

CbnpoTi.tBl1eHi.tRTB Ha rnnnonpeAaBaHe Rse1 "' Rsi2 ce onpeAeflRT no cjlopMynaTa: 

R,.. 1 = R.,1 = ~" (m 2 K / W) 
/ . iKi! 

EKBl-IBBilBHTHi.tRT KOeQJi.tL.11-teHT Ha TonnonpoBOAHOCT Ha BbJAYLJ.JHi.tR CflO~ B HBOTOnflRBBHOTO noAnOKpi.tBHO 

npoCTpaHCTBO i\eKe ce onpeAeflR KaTO AeKe= A.EX KopeKL.11-tOHHi.tRT Koecjli.141-teHT EK e cjlyHKL.11-tR Ha 

npoi.t3BeAeH"'eTo Gr.Pr, T.e. EK= f (Gr.Pr) 
CTO~HOCTITTe Ha Gr.Pr ce npeCMRTaT B 3aBi.tCl.1MOCT OT Ae6efll.1HaTa Ha Bb3AYLJ.JHl.1R CflO~ i5ac. 
3a CTO~HOCTi.t Ha npoi.t3BeAeHl.1eTo: 

Gr.Pr<103 

EK= 0.4(Gr.Pr)0·25 
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CToi:1Hocna Ha Kpi.rrep1-111 Ha rpacxocp ce npecM11Ta no cpopMynaTa: 

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

/3 e,, 
1 ( K - 1) 

+ 2 73 ,1 5 
e Koecp1-141-1eHT Ha o5eMHO pa3LJ.J1-1peH1-1e 

1i.c - 8"1C04"1HaTa Ha Bb3,IWLJ.JH"1l1 CI10i:1, m 

(9581 -9,;2) - pa3!11-1KaTa MeJK,l\y nosbpXHOCTHi.!Te TeMneparyp1-1 Ha ABeTe n!l04"1 , ·c 
v - Ki.!HeMaT ~4eH 8"1CK03ITTeT Ha Bb3Ayxa, m2/s 

TeMneparyparn Ha Bb3Ayxa s noAnOKPi.!BHOTo npocTpaHCTBO ce onpeAe!ll1 no cj:>opMy!laTa: 

e, A 1 U1 + e, A 2 V 2 + e, A" . U~,. + ee0,33nV , KbAeTO 

9; e cpeAHa a o5eMHa TeMneparypa Ha crpaAaTa, ·c 
Bu - TeMneparypaTa Ha Bb3Ayxa 8 noAnOKpi.!BHOTO npoCTpaHCTBO, ·c 
s. -BbHLJ.JHa-a TeMneparypa c Hai:1-rO!lf!Ma npOAb!l>KITTe!lHOCT 3a OTOn!11-1Te!lH"1l1 nepi.!OA, ·c 

Koecj:>1-141-1eHrnTe Ha TonnonpeM1-1HasaHe U1 1-1 U2 ce "134"1C!ll1BaT, KaKTo C!leAsa: 

a) npVI onpeAe!lRHe Ha 9581 VI 9,;2 - CbC CbnpoTV1BileHV1l1 Ha TonnonpeAaBaHe R .. 1=0,10 m2K/W VI 

R si2 = 0, 17 m2KJW; 
5) npVI onpeAe!lf!He Ha Aei:1 CTBVITe!lH ITTe VI M CTOi:1HOCTVI - c nOilY'leHVITe CbnpOTVIBileHVlfl 
TonnonpeAa3aHe Rse1 vi Rsi2 OT noco4eHaTa no-rope cj:>opMyna 

TeMneparypITTe Ha noabpXHOCTVITe, rpaHV14e1.4 1-1 c Bb3AYLJ.JH"1l1 C!loi:1 s noAnoKpi.!BHOTO npoCTpaHCTBO, ce 
onpeAe!lRT ro cj:>opMyni.rre: 

eu1 = 8.., + R.,1 U1 (8, - 8 ..,) = 8 .., + 0.1U1 (8, - 8 ,,.) ( cc) 

e,,2 = 8.., - R,,~ U2 (8.., - 8, ) = 8,_, + 0.1U2 (8,, - Be) ( cC) 
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i.13XO,QHi.1 CTOlilHOCTi.1 nPi.1 onPE,QE.nS1HETO HA Ur -nbPBA i.1TEPAUi.1S1 

A' m2; V' m3 

210,4 337,0 

R1 m2K/W Rz m2K/W 
0,458 0,193 

1(1 v m2/s >-. W/mK) 
0,003804 1, 181 E-05 0,0238 

onpeAem1He Ha TeMnepa-ryp14 8 
e; (°Cl s. (°C) Su (°C) 8se1 (°C) 8~2 (°C) >-elCB (W/mK) Rse1 m2K/W 
-1,0 -16 -10,3 -8,88 -12,70 2, 19 0,37 

noMOLl.IH~ CTOlilHOCTi.1 nPi.1 onPE,QE.nS1HETO HA E 

Gr.Pr<1 03 106<Gr.Pr<1010 

1,00 71 ,69 92,04 

i.13XO,QHi.1 CTOlilHOCTi.1 nPi.1 onPE,QE.nS1HETO HA Ur. PEA.nEH 

A' m21 

210,4 

0,458 

i.13XO,QHi.1 CTOlilHOCTi.1 nPi.1 onPE,QE.nS1HETO HA Ur • PEct>EPEHTEH 

reoMeTpl4'lHl4 pa3Mepl4 14 o6eMl4 Ha nQAnOKP14BHOTO npocTpaHCTBO 

A' (m2> I V' (m3) I 1)" (m) I A1 (m2
> 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'bnpoT14BneHl4ll 14 Koe¢141..1eHTl4 Ha Ton.nonpeMl4HaeaHe 

R1 (m2K/Wl I R2 (m2K/Wl I Rw (m2K/Wl I U1 (W/m2Kl I 
3,133 I 0,193 I 1,85 I 0,278 

KOEct>IAUEHT HA ron.nonPEMi.1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO nbPBA i.1TEPAUi.1S1 

KOEct>IAUEHT HA ron.nonPEMi.1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO PEA.nEH 

KOEct>~UEHT HA ron11onPEMi.1HABAHE nPE3 
nOKPi.1BHOTO nPOCTPAHCTBO PEct>EPEHTEH 

I 
U2 (W/m2Kl I Uw (W/m2Kl I 

1,671 I 0,541 I 

0,983 

0,705 

0,245 

0,100 

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

I Ur (W/m2Kl 
I 0,244 

W/m2K 

W/m2K 

W/m2K 
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Onpe,Qe11S1He Ha Koecp1.141.1eHT Ha Ton11onpeM11tHaeaHe Ug npe3 no,Qa 
KoraTo CYTepeHa e HeoTon11S1eM 

P, m 
1.Vg, W/mK 

A, m2 

P, m 

H
9 

= (VA ) + (Plf'g ) 

nepHMeTbpa Ha elleMeHTa rpaHHYel..Ll CbC 3eMl1Ta 
ni.1Hei:.iHHS1 KOeqli.ll..IHeHT Ha TOnnonpeMHHaBaHe 3a nepi.icj:lepHS1Ta Ha eneMeHTa 

nno1..L1Ta Ha 3eMHaTa OCHOBa 
nepHMeTbpa Ha 3eMHaTa OCHOBa 

EKei.ieaneHTHaTa Ae6eni.1Ha Ha noAa dt ce onpeAens:i no cj:lopMynaTa: 

w,m 
>. , W/mK 
npi.ieMaMe CTOi:.iHOCTH: 

,Qe6ellHHaTa Ha H8A3eMHaTa YaCT Ha eeprnKaJlHaTa CTeHa HaA HHBOTO Ha TepeHa 
Koe¢i.11..1i.1eHT Ha TonnonpoBOAHOCT Ha 3eMS1Ta 

J...=2 W/mK i.i pc=2.106 W/mK 

Rs;, m2K/W 

R1, m2K/W 

Rse• m2K/W 

CbnporneneHi.ie Ha TonnonpeAaBaHe Ha BbTpewHaTa noebpXHOCT, 

TepMHYHOTO cbnpoTi.isneHHe Ha noAOBaTa nnoYa 

Rsi=0.17, m2K/W 

CbnpornsneHi.ie Ha TOnnonpeAaBaHe Ha BbHWHaTa nosbpXHOCT, Rse=0.04, m2K/W 

npi.i (d+0,5*z) < B' Koecpi.11.1i.1eHTbT Ha TOnnonpeMHHaBaHe U ce onpeAens:i no cj:lopMynaTa: 

- - i l I .... B. I J' ' bf = . u - + 
it B - dT + 0. -z I d + 0. - z 

npi.i (d+O,S*z) > B' Koecpi.11..1i.1eHTbT Ha TonnonpeMHHaeaHe U ce onpeAem1 no cj:lopMynaTa: 

/.. 
Ubf = --------

0.457 B' + dt + 0.5z 

IA3XO,QHIA CTOlriHOCTIA nPIA onPE,QEJU:IHETO HA Ubf. PEAnEH 

reoMeTpH'IHH pa3Mep11 11 cbnpoT11B11eH11ff Ha Ton11onpeM11HaeaHe 3a no.Qa 

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

828,80 I 211,30 I 0,405 I 2,0 I 0,130 I 0,290 I 0,040 l 1,750 

onpe,QeilffHe Ha MeJK,qHHHH Be1111'111Hl1 

B'(m) dt (m) Ubl ((dt+o,s·z)<B') Ubl ((dt+o.s·z)>B') Ubf (W/m2K) 
7,845 1,325 0,373 0,346 0,373 

IA3XO,QHIA CTOlriHOCTIA nPIA onPE,QEil~HETO HA Ubf. PE<l>EPEHTEH 

on e,QeilffHe Ha MeJK,qHHHH BeJlH'IHHH 

B' (m) dt (m) Ubl ((dt+o,s·z)<B') Ubl ((dt+o,s·z)>B') Rbtref m2K/W Ubf (W/m2K) 
7,845 5,325 0,208 0,224 2,290 0,208 

KOE<l>IAL.IEHT HA TonnonPEMIAHABAHE nPE3 0,373 W/m2K no,Q BbPXY 3EM~ PEAnEH 

KOE<l>IAL.IEHT HA TonnonPEMIAHABAHE nPE3 0,208 W/m2K no,Q BbPXY 3EM~ PE<l>EPEHTEH 
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np1.1 dt < dw Koec:P1.1u1.1eHTbT Ha ronnonpeM1.1HaeaHe U ce onpeAemi no c;popMynara: 

2?c( 0,5d1) ( z ) Uim. =- 1+-- In - +1 
m <4 +z dw 

np1.1 dt > dw Koec:P1.1u1.1eHTbT Ha ronnonpeM1.1HaeaHe U ce onpeAemi no c;popMynara: 

2A. ( 0,5dw) ( z ) ubw = - 1+-- In - +1 
1!Z dw Z dw 

M3XO,QHM CTOlllHOCTM nPM onPE,QEil.flHETO HA Ubw. PEAilEH 

reoMeTpM'IHM pa3MepM 14 cbnpoTMBJleHMst Ha ronnonpeMMHaeaHe 3a noAa 

A(m2
) I P(m) I w (m) I A (W/mK) I R s; (m

2
K/W) I R bw (m2K/W) I R se (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 eAellstHe Ha MeJKAMHHl4 Bel114'114Hl4 

dbw(m) dt (m) Ubw (dt<dw) Ubw (dt>dw} Ubw (W/m2K) 
0,740 1,010 1,460 1,415 1,415 

M3XO,QHM CTOlllHOCTM nPM onPE,QEil.flHETO HA Ubw. PE¢>EPEHTEH 

dbw (m) dt (m) 
1,282 1,552 1,007 0,989 0,471 0,989 

KOE¢>MLIEHT HA Ton11onPEMMHABAHE nPE3 
CTEHM B KOHTAKT CbC 3EM.s:I PEAilEH 

KOE¢>Ml.IEHT HA Ton11onPEMMHABAHE nPE3 
CTEHM B KOHT AKT CbC 3EM.fl PE¢>EPEHTEH 

1,415 

0,989 

KoeqH-11..lilleHTbT Ha TonnonpeM111HaBaHe Ug ce onpe,D,em1 no cj::lopMynaTa: 

peanHo 

Ubf 
Ubw 
A 
p 

z 
H 
v 

CTeHM 

I pectJepeHTHO 

Koec:P1.1u1.1eHT Ha ronnonpeM1.1HaeaHe Ha nno'la e KOHTaKT CbC 3eMsi 
Koec:P1.1u1.1eHT Ha ronnonpeMl.1HaBaHe Ha CTeHa B KOHTaKT CbC 39MSI 
nnOLl.\Ta Ha 39MHaTa OCHOBa 
nep1.1MeTbpa Ha 39MHaTa OCHOBa 
,Qbil6041.1Ha Ha OCHOBaTa 
Bl.1C041.1Ha Ha CTeHaTa B KOHTaKT c Bb3Ayxa 
HereH o6eM Ha Bb3Ayxa Ha HeoronmieMl.111 nOA3eMHl.1SI era>K 

AOnbl1Hl4Tel1Hl4 BXOAHM Bel114'114Hl4 

oron11sieMO/Heoronm1eMo reoMeTPM'IHM 

peanHo I pecpepeHTHO . . 
Uw ryJ/m2K) Uf (W/m2K) V (m~) n (h-1) 

2,613 I 0,280 0,378 I 0,350 2070 0,300 

KOE¢>Ml.IEHT HA Ton11onPEMMHABAHE nPE3 0,319 no,Q PEAilEH 

KOE¢>Ml.IEHT HA Ton11onPEMMHABAHE nPE3 0,243 no,Q PE¢>EPEHTEH 

W/m2K 

W/m2K 

. 
H(m) 
1,70 

W/m2K 
W/m2K 
m2 
m 
m 
m 
m3 

. 
Af (m") 

828,20 

W/m2K 

W/m2K 
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J(EKJIAP AD;IDI 
no "IJI.23, an.4 OT 3EE 

,[{orryno,nrui:caHIDrT: CTerra TieTpoBa CTOHHOBa, 
Ef'H: 8103055793, npHTe:>KaBam n.K 645984888, H3.lla.neHa Ha 10.08.2015ro.n. OT MBP Coqnu1, c nocTOHHeH 
a.npec: rp. Coqnu1, KB . .[{paraneBUH, yrr. 3axapH 3orpa<jl N2 57, eT. 2, an. 12, B KaqecTBOTO CH Ha ynpaBHTen Ha 
EBM,UAHC MIDKEHEPMHf' 00.[{., C'bC Ce,llaJIHllle H a.npec Ha ynpaBJieHHe : rp.Co<jlHH, me 1000, yn.JlaBerre 
N28, eT.4, an.6, EMK 201415001, npHTe:>KaBamo Y .nocTOBepeHHe 3a BTIHCBaHe B ny6Jif[qHHH perncn.p Ha 
AreHUHH 3a ycTOwnrno eHepntirno pa3BHTHe H.n.N2.409 I 20.04.2015r. 

):(EKJIAPHP AM, qE : 

JlHuarn, yqacrnanH B o6cne.nBaHeTO H cepTH<jlHUHpaHeTO 3a eHeprmrna e<jleKTHBHOCT Ha crpa.narn Ha : 

Mnorolj>aMHJIHa )KHJIHIUHa crpa)la 

yn.12, JiJioK 1, ceno Aneeo, o6muna ConoT 

He ca yqaCTBaJIH B rrpoeKTHpaHeTO, H3rpa:>K,naHeTO H eKcnnoaTaUHHTa Ha crpa.naTa H B H3II'bJIHeHHeTO Ha 
eHeprocnecrnBalllH MepKH B crpa.naTa. 

J13secTHa MM e HaKa3aTeJIHaTa OTrOBOpHOCT no qJI, 313 OT HaKa3aTemillil KO,lleKC 3a nocoqeHH HeBepHH .namrn. 

rp.Co¢IDI 
03.12.2015 r. 
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PE3tOME 
HA .QOKilM OT Vl3BbPWEHO 015CI1E.QBAHE 

3A EHEPrVllllHA E<l>EKTVIBHOCT 
HACrPMA 

HOMEP 111 /J,ATA HA 1113AA.LJ,EHll1.rl CEPTll1<1>111KAT 
409EBll1023 

03.12.2015 r. 

nEPll10,Q HA I HALlAJlHA /J,ATA 24.11 .2015r. 
06CnE,QBAHE I KPAlllHA /J,ATA 03.12.2015 r. 

1. HH4>0PMAUHSI 3A KOHTAKTH 

1.1. crPA,QA 

HA~MEHOBAH~E MHoro¢aM111I1Ha )l(li1Jlll1Ll.1Ha crpaAa 

C06CTBEHOCT (ai.tA co6craeHoCT, i.tMe i.t aJlpeC Ha co6craeHi.tKa , 48CTH8 
TenecpoH) 

ro,LJ,lt!HA HA BbBE>K,ll,AHE B EKCnllOATAU,ltlfl 1998 

3ACTPOEHA nJlOW,, m2 865 

PA3rbHATA 3ACTPOEHA nllOW, m2 5585 

OTOnllflEMA n11ow., m2 3683 

OTOnllflEM 06EM, m' 8250 

n11ow. HA OXJlA>K.QAHltlfl 06EM, m2 -
OXJlA>K.fiAH 06EM, m3 -
rnn HA crPA,LJ,ATA MHoeocbaMunHa )l(LJfl. ceoaoa 

A,ll,Mll1Hll1CTPATll1BHA 0611ACT n110BAll1B 
M ECTOnOllO>KEH lt!E 06W,111HA ConoT 

A,ll,PEC vn.12, 6110K 1, ce110 AHeso, o5Ll.1111Ha ConoT 
Il~UE, OTrOBOPHO 3A 06CI1EABAHETO -

A,ll,PEC yfl .12, 6JlOK 1, ceflo AHeso, 06w,111Ha ConoT 

TEJlE<l>OH -
KOOP,ll,111HATll1 

ct>AKC -
E-MAIL --

1.2. <!>~3~4ECKO/IOPlllA~4ECKO Il~UE, ~3BbPW~IlO 06CI1EABAHETO 

HA~MEHOBAH~E "EBl1,C/AHC JllH)f(EHEPJllHT" OOIJ 409120. 04. 20152. 

Il~UE, OTrOBOPHO 3A 06CI1EABAHETO CTe11a CT05lHOBa 

A,LJ,PEC rp .Co¢1115l 

TEJlEct>OH 08871562-020 
KOOP,ll,111HATll1 

<l>AKC -
E-MAIL evidence bg@abv.bg 
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2. KPATKO om1CAHlllE HA crPA,QATA 

2.1. KOHCTPYKl...1111.s:I , ETA)f{HOCT Ill PE>KlllM HA 05111TABAHE HA crPA,QATA 

Pa32ne>1<oaHa capaoa e nocmpoeHa u ebeeoeHa e eKcnnoama4uR npe3 1998 a. 
Capaoama e MHoaocfJaMunHa >KunuU(Ha capaoa om 4 ceK4uu Ha 516 ema>Ka (415 >KUflUU(HU u 1 
cymepeHeH) u uMa cano6ReMa eoponaHenHa KOHcmpyK4uR. noKpuebm e nem muna - nnocbK c 
8b30YWHa Me>KOUHa u nnOCbK 6e3 8b30YWHa Me>KOUHa. 8bHHWHUme cmeHU ca naHen om 6emoH c 40 
MM monnou3ona4uR e cpeoHUR cnou, BbHWHalebmpewHa Ma3unKa. Ha L/acm om cmeHume e nono>KeHa 
U30na4uR om Enc . .aoapaMama Ha capaoama e ObpeeHa, MemanHa u ManKa L/acm PVC. noobm e 
HeomonnReM cymepeH u ebHWeH eb3oyx (epKepu) . OmonneHuemo Ha capaoama ce ocbU(ecmeRea om 
uHoueuoyanHu omonnumenHu ypeou (eneKmpul/ecKu - cnnum cucmeMu, en,nel/KU u nel/KU Ha mebpoo 
aopueo) . OceemumenHume mena e capaoama He ca nooMeHRHU. 

N 

*
'£ 

W E 

5 
s 

2.2. ronnOCHA5AflBAHE Ill EnEKTPOCHA5AflBAHE 
Capaoama HRMa 4eHmpanHa omonnumenHama uHcmana4uR. l/acm om anapmaMeHmume ca c nel/KU 
unu noKanHu omonnumenHu uHcmana4uu Ha obpea c omonnumenHume mena - anyMuHueeu, L/yayHeHu 
anuoepHu u cmoMaHeHu naHenHu paouamopu, oKoMnneKmoeaHu c Heo6xoouMama cnupamenHa 
apMamypa, c mepMocmamul/HU eeHmunu. 3a L/acm om anapmaMeHmume omonneHuemo ce 
ocbU(ecmeRea om eneKmpul/ecKu omonnumenHu ypeou - mepMonoMneHu cnnum cucmeMu u 
en.omonnumenHu nel/KU, KOHBeKmopu u paouamopu. B capaoama Hee npeoeuoeHo ocuaypReaHemo Ha 
5TB oa ce ocb~ecmeRea om 4eHmpanHa uHcmana4uR. KbM MoMeHma Ha o6cneoeaHe 
nompe6umenume u3nofl3eam noKanHu eneKmpul/ecKu 6ounepu c pa3nul/eH o6eM u MOU(Hocm , 
MOHmupaHu e caHumapHume Bb3flU. OcHoeHuRm eHepaoHocumen 3a npou3eoocmeo Ha manna eooa e 
eneKmpul/ecKama eHepauR. 
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3. IlOTPEBEHA EHEPnm 

3.1. rOAL-1WHO noTPE6I1EHL-1E 3A rOAL-1HATA, nPL-1ETA 3A nPEACTABL-1TEI1HA 

3.1.1. Pa3npeAeneHMe Ha noTpe611eH111eTo no rop111ea 111 eHepr111111 

EHEPrl-1~ rOAL-1WHO EHEPronoTPE6I1EHL-1E 

N!! HAL-1MEHOBAHL-1E 
kg/rOA. Nm3/ro.a. kWh/roA. 

1 2 3 4 5 

1 MA3YT 

2 Al-13EflOBO roP1-1so 

3 nPonAH-6YTAH 

4 nPOMl-1WJlEH rA3bO/l 

5 nPl-1POAEH rA3 

6 Bbrfll-1Ll.IA 

7 APYrv1 -,QbPBA 3A OTPEB 188100 

8 TOn/li..1HHA EHEPrl-1R 0 

9 EflEKTPWJECKA EHEPrl-1R 146517 

OEiLUO: 334617,0 

3.1.2. Pa3npeAelleH111e Ha noTpe611eH111eTo no npeAHa3Ha'!eH111e (no c111cTeM111 111 cbopb)f(eH111si) 

N!! rO,Qt.1WHO EHEPronoTPE6flEHt.1E 
Cl-1CTEMA, Cb0Pb>KEHL-1E ,QE~CTBt.1TEflHO PEG>EPEHTHO 

kWh/roA. kWh/roA. 
1 OTOnflEHl-1E 221975 78080 

2 BEHTl-1JlAU"1R 0 0 

3 6rB 38072 118224 

4 BEHTl-1/lATOPl-1, noMnl-1 0 0 
5 OCBET/lEHlilE 17259 17310 

6 PA3Hl-1 59770 59665 

7 OXllA>l<AAHE 0 0 

IOEiLUO: 337076 273278,6 

lo6w,o rop,1-1wHo eHepronoTpe611eH1-1e - HopMa111-131-1paHo (no 6a3osa 111-1H1-1R) (kWh) 5462051 

2009 
19981 3.2. MOAEilHO l-13C!lE,QBAHE HA crPA,QATA c ETAilOHHL-1 ,QAHHL-13A: 

3.3. cnEUL-1C!>W·lHO noTPE6I1EHL-1E HA EHEPrl-1~ 

nOKA3ATEI1 PA3MEPHOCT CTOi.i!HOCT 
P8cjl8p8HT8H cn8411cjlw18H rOA\.1W8H pa3XOA Ha 8H8pr11s:i 3a oronn8H\.18 kWh/m2

.ro.ll. 21,2 
P8cjl8p8HTeH cn8411cjl11Y8H rOA\.1W8H pa3XOA Ha 8H8pr1151 3a B8HT\.1na411s:i kWh/m2

.rop, . 0 
P8cjl8p8HT8H cn8411cjl11Y8H roA\.1W8H pa3XOA Ha 8H8pr1151 3a 6rB kWh/m2.rop,. 32,1 
P8cjl8p8HT8H cn8411cjl11Y8H rOA\.1W8H pa3XOA Ha 8H8prnR 3a oxna>KAaH8 kWh/m2

.rop,. 0 
HopMan11311paH cn8411cjl11YeH rOA\.1W8H pa3XOA Ha 8H8pr1151 3a oronn8H\.18 kWh/m2

.rop,. 95,3 
HopMan11311paH cn8411cjl11YeH rDA\.1W8H pa3XOA Ha 8H8pr1151 3a B8Hrnna411s:i kWh/m2

.ro,ll,. 0 
HopMan11311paH cn8411cjl11Y8H rDA\.1W8H pa3XOA Ha 8H8prns:i 3a 5rB kWh/m2

.ro,ll,. 32,1 
HopMan11311paH cn8411cjl11Y8H rDA\.1W8H pa3XOA Ha 8H8pr1151 3a oxna>KAaH8 kWh/m2

.ro.ll. 0 
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4. OCHOBHLll l/1380,Qlll OT AHA.nlll3A HA EHEPronOTPESJlEHLllETO 

AHam13bT Ha eHepronoTpe6.neH~ero e ~3BbpweH Ha 6a3a cnpasKa 3a pa3XOA~Te 3a Abpsa 3a orpes ~ 
e.n . eHeprn~ 3a 2014r. AaHH~Te 38 p83XOA 38 OTon.neH~e ca Ha 6a3a ~3pa3XOABaHa eHepr~~ 

noAaAeH~ OT CApJ')f(eH~ero Ha co6cTseH~Ll~Te . V13BbpweHoTo MOAe.nHoTO ~3c.neABaHe noKa3sa, Ye 
crpaAaTa np~Te>Kasa eHeprni.:1H~ xapaKTep~cT~K~ , KO~TO onpeAe.n~T np~HaA.ne>KHocna i.:1 KbM K.nac Ha 
eHepronoTpe6.neH~e E . C.neA np~.naraHe Ha naKeTa OT MepK~ npeAB~AeH~ 3a nos~wasaHe Ha 
eHep~i.:1HaTa ecpeKT~BHOCT, crpaAara L11e np~HaA.ne>K~ KbM K.nac Ha eHepronoTpe6.neH~e C. 
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5. IlPE.llAArAHH MEPKH 3A IlOBHIIIABAHE HA EHEPrHHHATA E4'EKTHBHOCT 

5.1. KPATKO On111CAHl-1E HA MEPKl-1TE 

ECM 1 - TonnuHHO u3onupaHe Ha B"bHWHume cmeHu 
npeaau)l(aa ce nonaaaHe Ha abHWHa monnuHHa u3onaL{uR om EPS c ae6enuHa 80 mm u KoecjJuL{ueHm Ha 
monnonpoaoaHocm As; 0,035 W/mK u u3Ma3aaHe cbc cunuKamHa Ma3unKa 3a cmeHu om mun 1 u nonaaaHe Ha 
BbHWHa monnuHHa UJonaL{UR om EPS c ae6enuHa 30 mm u KoecjJuL{ueHm Ha monnonpoeoaHocm A ::; 0,035 

WlmK u U3Ma3aaHe CbC cunuKamHa Ma3unKa 3a cmeHu om mun 2. 
• 0611..(ama nnoU.( Ha cmeHume, noane)l(aU.(u Ha monnuHHO u3onupaHe om mun 1 e 2340 m2 
• 0611..(ama nnoU.( Ha cmeHume, noane)l(aU.(u Ha monnuHHO u3onupaHe om mun 2 e 46 m2 
ECM 2 - TonnUHHO U3onupaHe Ha nooa 
npeaau)l(aa ce nonaaaHe Ha mononou3onaL{UOHHa cucmeMa mun MUHepanHalKaMeHHa aama KawupaHa c 
anyMuHueao cponuo c ae6enuHa 80 mm u KoecjJuL{ueHm Ha monnonpoaoaHocm A ::; 0, 038 WlmK. 
npeaau)l(aa ce nonaaaHe Ha BbHWHa monnuHHa u3onaL{UR om EPS c ae6enuHa 80 mm u KoecjJuL{ueHm Ha 
monnonpoaoaHocm As; 0,035 WlmK u U3Ma3aaHe Che cunuKamHa Ma3unKa 3a noa mun 2 (epKepu) . 
• nnoU.(ma noane)l(aU.(a 3a monnuHHO u3onupaHe e 828 m2 3a mun 1. 
• nnoU.(ma noane)l(aU.(a 3a monnuHHo u3onupaHe e 360 m2 3a mun 2. 
ECM 3 - nooMRHa Ha cmapama 002paMa c"bc cucmeMa om PVC npocPun u cm"bK11onaKem 
npeaau)l(aa ce noaMRHa Ha abpaeHume cneneHU, eauHUl/HU np030pL{U, apamu, MemanHU paMKU C eauHUl/HO 
cmbKl10, KaKmo u aoapaMama c anyMuHuea npocjJun 6e3 npeKbcHam mepMoMocm Ha capaaama, Koumo 
apaHuLJam c omonnReMUR o6eM, CbC cucmeMa om PVC/Al npocpun u cmbKnonaKem c KoecjJuL{UeHm Ha 
monnonpeMuHaaaHe U ::; 1,40 I 1.90 W/m2K, c Koemo 11..(e ce HaManRm monnuHHume 3aay6u om 
monnonpeMuHaaaHe u nocmbnaaHemo Ha cmyaeHUR BbHWeH Sb3ayx. 
• 0611..(ama nnoU.(, noane)l(aU.(a Ha noaMRHa e 406, 00 m2. 
• Cbll..(O maKa ce npeaau)l(aa ,,o6pbU.(aHe" oKono aoapaMama Ha L{Rnama capaaa c XPS 20 mm - 1421 Im. 

3A5EflE>KKA : 3a BCU'IKU eHepaocnecmRBaU(U MepKU e He06XOOUMO Oa 6"bOam pa3pa6omeHU npoeKmHU 
peweHUR om npaaocnoco6HU npoeKmaHmU 8 C"bOmaemcmaue C OeiJcmaaU(ama K"bM MOMeHma 
HOpMamUBHa ypeo6a 8 UHBeCmU1..4UOHHOmO npoeKmUpaHe. npoeKmHume peWeHUR Oa ca 8 o6xaam U 
n"bnHoma 2apaHmupaU(u Ka'lecmaeHomo u3n"bnHeHue Ha npeonucaHume ECM. Ha 6a3a 
UHBeCmU1..4UOHHUme npoeKmU Oa 6"bOam U320mBeHU noopo6HU KOnU'leCmBeHO-CmOUHOCmHU CMemKU 3a 
U3n"bnHeHue Ha ECM. 3ano»<eHume cmouHocmu 8 HacmORU(UR OOKJ1aO 3a npu6nu3umenHU 3a 01..4eHKa Ha 
UKOHOMU'leCKUR ecfJeKm. 
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5.2. TEXHlllK0-111KOHOMll14ECKll1 nAPAMETPlll HA MEPKlllTE 

MEPKlll EHEPrlllR 
roitlllWHA lllKOHOMlllR 

HE05XOA111Mll1 CPOKHA PEAY1..1111PAHll1 
111HBECTll11..1111111 OTKYnYBAHE EMll1Cll1111 C02 

~ HAlllMEHOBAHlllE ~ HAlllMEHOBAHlllE 
Nm3/ro,q. t/ro,q. kWh/ro,q. ne./ro.Q. ne. ro.1:1. t/ro.Q. 

1 MA3YT 

2 ,ll,ll13E/lOBO rDPlllBO 

3 nPOnAH-6YTAH 
4 nPOMVIW/lEH rA3bO/l 

1 ll130/lal.\1'1A Ha BbHWHl'1 CTeHl'1 
5 nPVIPO,ll,EH rA3 

6 BbrflVILl.\A 

7 ,QPYn1 -,[JbPBA 3A orPEB 33,43 73 538 8 825 242 268 27,45 17,87 

8 TOnllVIHHA EHEPrll!A 

9 E/lEKTPll14ECKA EHEPrll!A 

06ll.10MRPKA1 33,43 0 73 538 8 825 242 268 27,45 17,87 
1 MA3YT 
2 ,ll,ll13E/lOBO rDPVIBO 

3 nPonAH-6YTAH 

4 nPOMVIW/lEH rA3bO/l 

5 nPVIPO,ll,EH rA3 
2 V130/lal.\1'1A Ha nOA 

6 BbrflVILl.\A 

7 ,QPYn1 -JlbPBA 3A orPEB 23,52 51742 6209,04 115578,00 17,02 12,57 

8 TOnflVIHHA EHEPrll!A 

9 E/lEKTPll14ECKA EHEPrll!A 

06ll.IOMRPKA2 23,52 0,00 51742 6209,04 115578 17,02 12,57 

1 MA3YT 
2 ,ll,ll13E/lOBO rDPlllBO 

3 nPonAH-6YTAH 

4 nPOMVIW/lEH rA3bO/l 

5 nPVIPO,ll,EH rA3 
3 V13o/lal.\1'1A Ha n0Kp11B 

6 Bbrfllllll.\A 

7 ,QPYn1 -,[JbPBA 3A orPEB 

8 TOnllVIHHA EHEPrll!A 

9 E/lEKTPll14ECKA EHEPrVIA 

06ll.10 MRPKA 3 0,00 0,00 0 0 0 0,00 
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MEPK"1 EHEPr"1R HE06XO,QlitMlit CPOKHA PE.QYl..llitPAHlit 
rOA"1WHA "1KOHOM"1R 

litHBECTlitl..llitlit OTKYnYBAHE EMlitClitlit C02 
N2 HA"1MEHOBAH"1E N2 HA"1MEHOBAH"1E 

t/ro.Q. Nm3/ro.Q. kWh/ro.Q. ne./ro.Q. JlB. ro.Q. t/ro.Q. 

1 MA3YT 

2 Alt13EJ10BO rGPltlBO 

3 nPOnAH-oYTAH 

4 nPOMltlWJlEH rA3bOfl 

4 noAMAHa Ha AOrpaMa 
5 nPt.1POAEH rA3 

6 Bbrfllt!W,A 

7 ,QPYrlll -~bPBA 3A orPEB 24,18 53203 6384,36 108646,00 17,02 12,93 

8 TOnflltlHHA EHEPrltlfl 

9 EJlEKTPltlYECKA EHEPrltlfl 

061.110 MRPKA 4 24,18 0,00 53203 6384,36 108646 17,02 12,93 

1 MA3YT 

2 Alt13EllOBo roP1t1Bo 

3 nPonAH-oYTAH 

4 nPOMltlWJlEH rA3bOJl 

5 MepK11 no oceeT11eH11e 
5 nPltlPOAEH rA3 

6 Bbrfllt!W,A 

7 ,QPYrlll -~bPBA 3A orPEB 

8 TOnflltlHHA EHEPrltlA 

9 EJlEKTPltlYECKA EHEPrltlfl 

061110 MRPKA 5 0 0 0 0,00 

1 MA3YT 

2 ,Qlt13EJ10BO rGPltlBO 

3 nPOnAH-oYTAH 

4 nPOMltlWJlEH rA3bOfl 

6 MepK11 no a6oHaTHa CTaHL\11A 
5 nPltlPOAEH rA3 

6 BbrflltlW,A 

7 ,QPYrlll -JJbPBA 3A orPEB 

8 TOnflltlHHA EHEPrltlfl 

9 EJlEKTPltlYECKA EHEPrltlA 

061110 MRPKA 6 0 0 0 0 
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MEPKlll EHEPrll1R 
rD,QlllWHA lllKOHOMlllR 

HE06XO.QlllMlll CPOKHA PE.QYl..llllPAHlll 

N2 HAlllMEHOBAHlllE N2 HAlllMEHOBAHlllE 
lllHBECTll'll..1111111 OTKYnYBAHE EMlllCllllll C02 

t/rOA. Nm3/roA. kWhfroA. ne.froA. ne. rOA. UroA. 

1 MA3YT 

2 Al'13E/10BO rDPlllBO 

3 nPOnAH-6YTAH 

4 nPOMlllW/lEH rA3bO/l 

7 
MepK11 no KOTe/lHa 5 nPY1POAEH rA3 

l1HCTa11au,11R 6 BbrlllllW,A 

7 ,QPYrlll -,[lbPBA 3A Of"PEB 

8 TOn/llllHHA EHEPrlllf'I 

9 E/1EKTPlll4ECKA EHEPrlllfl 

05W.O MRPKA 7 0 0 0 0,00 0,00 

1 MA3YT 

2 ,D,1113E/10BO rDPlllBO 

3 nPonAH-6YTAH 

MepK11 no np116op11 
4 nPOMlllW/lEH rA3bO/l 

8 3a 113MepeaHe, KOHTpOll 11 
5 nPY1PO,D,EH rA3 

6 BbrfllllW,A 
ynpae11eH11e 

7 ,QPYrlll -,[fbPBA 3A Of"PEB 

8 rnnm1HHA EHEPrlllf'I 

9 E/1EKTP1114ECKA EHEPrlllfl 

05ll.10 MRPKA 8 0,00 0 0 0 0,00 0 

1 MA3YT 

2 ,D,1113E/10BO rDPlllBO 

3 nPOnAH-6YTAH 

Hacrpo~K11 
4 nPOMlllW/lEH rA3bO/l 

9 (BK/1. "reMnepaTYpa c 
5 nPlllPO,D,EH rA3 

noH11>1<eH11e") 
6 BbrfllllW,A 

7 ,QPYrlll -,[fbPBA 3A OIPEB 

8 TOn/llllHHA EHEPrlllf'I 

9 E/1EKTP1114ECKA EHEPrlllf'I 

05lll0 MRPKA 9 0 0 0 0,000 
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MEPKl/1 EHEPrllls:t 
ro,QlllWHA 111KOHOMll1s:t 

HE06XO.QlllMlll CPOKHA PE.QYLll•1PAHlll 
lllHBECTlllL.1111111 OTKYnYBAHE EMlllCllllll C02 

N!! HAlllMEHOBAHlllE Nl! HAlllMEHOBAHlllE 
Nm3/roA. tlroA. tlroA. kWhfroA. ne.lroA. 118. roA. 

1 MA3YT 

2 Alll3E/lOBO rGPlllBO 

3 nPonAH-oYTAH 

4 nPOMlllWflEH fA3b0Jl 

10 
M e pK11 no crpaAH1'1 5 nPlllPOAEH rA3 

l-1HCTa11a411111 6 Bbffllllll\A 

7 ,QPYrlll -,[lbPBA 3A O/PEB 

8 TOnfllllHHA EHEPrlllfl 

9 EflEKTP1114ECKA EHEPflllfl 

051.J..10 Ms:tPKA 10 0,00 0 0 0 0,00 0,00 

1 MA3YT 

2 .Qlll3E/lOBO rGPlllBO 

3 nPonAH-oYTAH 

4 nPOMlllWflEH fA3bOfl 

11 BEi/i 
5 nPlllPO.QEH fA3 

6 Bbffllllll\A 

7 ,QPYrlll -,[lbPBA 3A OIPEB 

8 TOnfllllHHA EHEPrlllfl 

9 E/lEKTPl!14ECKA EHEPflllfl 

051.J..10 Ms:tPKA 11 0 0 0 0 

1 MA3YT 

2 A1113E/lOBO rGPl!IBO 

3 nPonAH-oYTAH 

4 nPOMl!IWJl EH fA3bOfl 

12 .Qpyr1-1 
5 nPlllPOAEH fA3 

6 Bbffllllll\A 

7 ,QPYrlll -,[lbPBA 3A O/PEB 

8 TOnfllllHHA EHEPflllfl 

9 E/lEKTPlll4ECKA EHEPrlllfl 

051.J..10 Ms:tPKA 12 0 0 0 0 
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MEPKH EHEPrMR 
fOAHWHA HKOHOMHR 

HE06XO,Qll'IMll'I CPOKHA PE.QYUll'IPAHll'I 
ll'IHBECTll'IUll'lll'I OTKYnYBAHE EMll'ICll'lll'I C02 

Ni! HAHMEHOBAHHE 
Nm3/roA. tlroA. kWh/roA. ne./roi:1. ne. roi:1. Uroi:1. 

1 MA3YT 0 0 0 0 0 0 

2 AV13EflOBO rDPll'IBO 0 0 0 0 0 0 

3 nPonAH-oYTAH 0 0 0 0 0 0 

4 nPOMV1WflEH fA3bO/l 0 0 0 0 0 0 
BCH4KH MEPKH 5 nPVIPOAEH fA3 0 0 0 0 0 0,00 

6 BbfflV1Ll\A 0 0 0 0 0 0 

7 ,QPYrl!l -,[JbPBA 3A O/PEB 81,13 0 178483 21417,96 466492 17,71 43,37 

8 TOnllVIHHA EHEPrVIR 0 0 0 0 0 0,00 

9 EflEKTPV14ECKA EHEPrVIR 0 0 0 0 0 0,00 

06llt0MEPKH 81,13 0 178483 21418 466492 21,78 43,37 

kWh/roi:1. 

06ll.IA rOAHWHA HKOHOMHR HA EHEPrnR 178483 

ARfl HA cnECTRBAHHRT A 32,68% 

6. EKHO, H3B'bPWH.I\ OBC.l\E.LJ;BAHETO 

MME, <l>AMHflHR \ ~OAnHC 
l-1H>K.PyMeH EHKL-1H .LI~ 

l-1H>K.PaAOCJlaB ,QyxoBHL-1KOB - 1'-- '7/1 ' 

l-1H>K.60rAaH reoprnee .• ,~::::7!Jpt:t, fe-/V4..P / 
/-
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3a eHep2uuHume xapaKmepucmuKu 
Ha c2paoa e eKcnnoamau,uR 

HoMep 409EBH023 crPA,qA c 5fl/lt3KO ,qo HYflATA 
noTPESflEHHE HA EHEPrHR 

BanuoeH oo: 03.12.2018r. 

Capaoa!Aopec MHorocpaM111.nHa )f{lil.nl!IL1..1Ha crpaAa 

Koo no Kaoacmbp y.n.12, 5.noK 1, ce.no AHeso , 06L1..1111Ha ConoT 

BbeeoeHa a 
eKcnnoama~uR 

Pa3cbHama 
JacmpoeHa nno~ 

OmonnReMa nno~ 

nno~ Ha 
oxna>1<oaHuR o6eM 

1998 r. 

5585 m2 

3683 m2 

0 m2 

CKana Ha eHep2onompe6neHuemo no AKmyanHo Cnea 
n-bpeut1Ha eHep2uR chcmoRHue ECM 

c > 
D > 
E 

F 

AKmyanHu eHepauuHu 
xapaKmepucmuKu 

no nompe6Ha eHepauR 

Pa3xoiJ Ha 
eHepauR 3a 127,40 

omonneHue, 
aeHmunau,uR kWhl m2 

u £5f"B 

Pa3xoa Ha 0,00 
eHepauR 3a 
oxna»<daHe kWh/m2 

0 61.LJ, 
aoauweH 546,21 
pa3xoa Ha 

MWh eHepauR 

EMUCUU C02 245, 11 
t/200 

PA3nPE,QEflEHY1E HA ro,qHWHHR PA3XO,q HA noTPESHA EHEPr HR 

Omonne- BeHmu-
Hue na~uR 

64,30% 0,00 % 

Oxna>1<­
oaHe 

0,00 % 

H3oaoeH Ha 03.12.2015r. 

CpoK Ha oceo6o»<oaeaHe om 
OaHbK cepaOU 

om: oo: 

ropew,a 
aooa 

21,60 % 

Ocaemne­
Hue 

3,20% 

H3oaoeH om 

"EBll,[J;AHC 
IBDKEHEPIDIT" 00,ll 

,qpyau 
,/],Rn Ha BE/It 

10,90 % 0,00% 



I 

I 

' 

I 

1 I 

6A30BA fllAHIA~ HA EHEPronOTPE6flEHIAETO 

6 10'AJl(8T " Pa 3X O,I\ Ha 8H8PrHR" I E C M8PIG1 I MOUlHOCTeH lilCl,11)11'.BT ET KPHBa I ro,11HWHO pa3npe,11eneHH8 I TOMHHHH 3ary!!H I 

7.00 

6.30 

5.60 

4.90 

4.20 
~ 
1l 

3.50 ,_; 
~ 
.<: 
05 ,, 2.80 
~ 

" Ci ., 
:I: 2.10 LU 

1.40 

0.70 

0.00 I 

-3 .0 
I 

-0 .1 
I 

2.8 

• 
"· 

I 

5.7 
I 

8 .6 

' ~ 

- C-..CTOSHte 
- -- - 6asoea 11HHH A 

-----•--- CneAECM 

·- --- ·-------

11.5 
TeMnepal)!pa o C 

I 

14.4 17.3 20 .2 
I 

23.1 

EHEPrlAlllHIA XAPAKTEPIACTIAKIA HA crPAAATA 

. 

>> 

26 .0 

nompe6Ha eHepaUR n bpGU'IHa eHepauR 

EHEPllAMH/11 no HOPMU no 
npu oeiicmsa- AKmyanHo Cneo AKmyanHo Cneo 

XAPAKTEPIAC- 8flU38He 8 ~umeKbM CbcmORHUe ECM CbCmORHUe ECM 
TIAK/11 eKcnnoa- MOMeHma 

-·" ma~uR HOpMU 

Cneu,u<jJu4eH 0,00 74,20 148,30 99,90 301,95 229,35 
pa3XOO Ha eHep2Ufl kWhlm2 kWhlm2 kWhlm2 kWhlm2 kWhlm2 kWhlm 2 

- . 
HemHa eHepeuR 0,00 37,10 104,20 61,70 

kWhlm2 kWh/m 2 kWhlm2 kWhlm2 

~-;:-...r<_.,_, _,., r. 

loiJuweH 0,00 273,28 546,21 367,72 1111,97 844,24 
pa3XOO Ha eHep2uR MWh MWh MWh MWh MWh MWh 

EHep2uR om Bb3o6HoeReMu 
0,00 0,00 eHep2ui1HU U3m04HUU,U 

:;.~' MWh MWh 

"" ' 

'"~f.~ I 
.... 

EMUCUU C02 245, 11 201,74 

'; ~-1 
~ ~ 

t12oa. tlaoa. 

CacmaeeH om 
CacmaeeH Ha 03.12.2015r. "EBH,llAHC HIDKEHEPIDIT" 00,[( 
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Oapa»<daw,u KOHcmpyKu,uu u eneMeHmu 

Koecpuu,ueHm Ha 
monnonpeMUHaaaHe 

HauMeHoeaHue nnow,, 
PecpepeH- I ,lleucmau-

m2 
meneH, meH 

Wlm2K Wlm2K 

CreHM 2672,84 0,827 0,280 

npo30p~M Ha cpaca.QMTe 649,63 2,519 1,437 

npo30p~M Ha noKpMBa 0,00 0,00 0,00 

n oKpMB 890,90 0,829 0,246 

noA 890,90 1, 118 0,243 

Ou,eHKa Ha cacmoRHuemo: 
Pa3r.ne>K,QaHa crpaAa e nocTpoeHa 111 BbBeAeHa s eKcn.noaTaL1111s:1 npe3 1998 r. 
CrpaAaTa e MHorocpaM111.nHa )1(111.nll1~Ha crpaAa OT 4 ceKL.1111111 Ha 5/6 eTa)l(a (4/5 
)l( Lm111~H 111 111 1 cyi-epeHeH) 111 111Ma cr.no6s:ieMa eAponaHe.nHa KOHCTPYKL.1111R 
noKpll1BbT e neT rnna - n.nocbK c Bb3AYWHa M8>K,Q111Ha 111 n.nOCbK 6e3 
Bb3AYWHa M8>K,Qll1Ha. BbHHWHll1Te CT8H ll1 ca naHe.n OT 6eTOH c 40 MM 
TOn.no11130.naL1111s:! B cpeAH111s:! c.noVI , BbHWHa/BbTpewHa Ma3111.nKa. Ha 4aCT OT 
creH111Te e no.no)l(eHa 11130.naL1111s:1 OT Enc. ,lJ,orpaMaTa Ha crpaAaTa e AbpseHa, 
MeTa.nHa 111 Ma.nKa 4aCT PVC. noAbT e HeOTon.ns:ieM cyTepeH 111 BbHWeH 
Bb3AYX (epKep111 ). Ornn.neHll18TO Ha crpaAaTa ce OCb~eCTBs:!Ba OT 
ll1 HAll1Bll1Aya.nH111 ornn.n111Te.nH111 ypeA111 (e.neKTp1114ecK111 - cn.n111T c111cTeM111 , 
en ,ne4Kll1 111 ne4Kll1 Ha TBbPAO rop111so) . OcseT111Te.nH111Te Te.na s crpaAaTa He ca 
nOAM8Hs:! Hll1. 

CJ::.cmaeeHHa 03.12.2015r. 
CbcmaaeHom 
"EBH,[\AHC HIDKEHEPl11IT" OOJl 
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r 
CucmeMu 3a omonneHue, eeHmunau,uR, 

l oxna»<oaHe u aopeU(a soda 

roduweH pa3XOd Ha 

EHepaueH 
nompe6Ha eHepauR 

CucmeMa 
pecypcl Cne14ucpu- 06~, 

sud Ha 2eHepamopa 'leH, 

kWhlm2 kWh 

.. --- ---------- .. .. ------------- .. 
I ,£\bpBa I I ne4Kll1 I 
I I I I 

351 099 OTonn eHMe \.--------------~ i:-- .:r-.;r.zz-..;-..:-.;r."1." ~ ..=-..=-...-~ 95,30 
I en.eHeprnR : : cnn111T Cli1 CTeMll1 : I 

L. ---- ---------1 L.-------- - -- - -1 .. -------------.., .. ------------- .. 
I I I I 

BeHTMna~MSI 
I I I I 

0,00 0,00 -- -------------~ 1---------------· I I I I 
I I I I 

L..-------------1 L..-------------1 
.-------------- .. .. ------------- .. 
I I I I 

Oxna>KiQaHe 
I I I I 

0,00 0,00 ---------------~ >--------------< 
I I I I 
I I I I 

L.------- - --- - -' L.- --- - - --- - ---' 

I rope~a BO.Qa 

.. ------------- .. .. -- - - --------., 
I I I I 
I I I I 

10,30 38 072 Ir-------------< >--------------< I I I 6oillnep111 I 

j I en .eHeprnR I I I 

L.------- - --- --' L..---------- - -- 1 
-

OTonn litTenH1t1 ,qeHrpa,qyc1t1 2693,40 

06w, ro,q1t1weH cne1.11t1cjlwfeH pa3XOA Ha 
0,0197 kWh/m 3DD eHeprn.R 3a 0TonneH1t1e 1t1 BeHT1t1na1.11t1.s:1 

0L(eHKa Ha CbCfflOflHUemo: 
CrpaAaTa HS1Ma weHTpa.nHa OTOnm1Te.nHaTa ll1HCTa.naw111s:1 . YacT OT 
anapTaMeHrnTe ca c ne1..1K111 111.n111 .noKa.nH111 0Ton.n111Te.nH111 111HcTa.naw111111 Ha Abpsa 
c OTOn.n111Te.nH111Te Te.na - a.nyM111H111es111 , 4yryHeH111 r.n111AepH111 111 CTOMaHeHll1 
naHe.nHll1 paA111aTOp111 , OKOMn.neKTOBaHll1 c Heo6XOA111MaTa cn111paTe.nHa 
apMaTypa, c TepMOCTaTV14H ll1 BeHTV1.nll1. 3a 48CT OT anapTaMeHTll1Te 
ornn.neH111eTo ce ocbLI.leCTBS1Ba OT e.neKTp1111..1ecK111 0Ton.n111Te.nH111 ypeA111 -
TepMonoMneHll1 cn.n111T Cll1CTeMll1 111 e.n .0Ton.n111Te.nH111 ne4K111 , KOHBeKTop111 111 
paA111aTop111 . B crpaAaTa He e npeABll1AeHo oc111ryps:1saHeTo Ha 6rB Aa ce 
OCbLI.leCTBS1Ba OT L\8HTpa.nHa ll1HCTa.naw111s:1 . KbM MOMeHTa Ha o6c.neABaHe 
n0Tpe6111Te.n111Te 1113no.n3saT .noKa.nH111 e.neKTp1111..1ecK111 60'1.nep111 c pa3.n1111..1eH o6eM 
111 MOLI.lHOCT , MOHrnpaH111 B caH111TapH111Te Bb3.n111. 0cHOBHll1S1T eHeproHoc111Te.n 3a 
npOV13BOACTBO Ha Ton.na BOAa e e.neKTp11148CKaTa eHeprns:i . 

CocmaeeH Ha 03.12.2015r. 
C'bcmaeeH om 
"EBH}lAHC HIDKEHEPIDIT" 00,l:l 
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EHEProcnECTS1BAL1.Ull MEPKLll 

II EHepeo~;;~;;~~ - ·- HHeecmu-
MepKU L(UU, 

MepKu no oap.eneMeHmu 

E1 Ton1101r13om1paHe Ha cTeHM 

I E3 Ton1101r130111r1paHe Ha 
no.Qoee 
E4 no,QMSIHa Ha AorpaMa 

MepKu no cucmeMume 

naKemu om MepKu 

n1= E1+ E3+E4 

II nPEnOPbKH: 

nee a 

242 268 

115 578 

108 646 

466 492 

----- !iiiiiiiiii;------ -CnecmeHa CnecmeHu CpoK Ha 
nompe6Ha eMucuu omKyny-
eHepauR, C02 , eaHe, l 
kWhlaoo. tlaoo. aoo. 

73 538 17,87 27,45 

51 742 12,57 18,61 

53 203 12,93 17,02 

178 483 43,37 21 ,78 

11 .Qa ce M3roTBs:IT TexHM~ecKM npoeKTM 3a npl-maraHe Ha naKeTa oT ECM 

CbcmaaeH Ha 03.12.201 Sr. 


