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OBACHUTENHA

3AMUCKA

OBEKT: EHepruitHa edbektuBHOCT Ha OBLMHCKO NpeanpusTHe
"BnaroycrposiBaHe U o3eneHsiBaHe"-CauneHrpaa
6yn.benrapusa 198 rp.CeuneHrpaa obwwuHa CeuneHrpag

YACT:" EHEPTMUHA E®OEKTUBHOCT" cbrnacHo
HAPEOBA No7 OT 15.12.2004 roa./u3zm.14.4,2015ro04./

CrPAOA

Q)I'IVICAHVIE HA ®YHKLIMOHANHOTO MPEAHA3SHAHMEHWE HA CrPASIATA

AamuHucTpaTMBHaTa crpaga e obekt nybaudHo-obwmHcKka cobeteeHoct. Crpagata € BbBeseHa B
excnaoatauua npes 1990r. Mpegcragnsasa egMH KOPNYC € BMCOKAa WM HWCKA 4YacT. BUcokaTa u4acT € Ha Tpu
HaA3EeMHM eTaa C HeoTonasem cyTepeH . HWcKaTa wacT e Ha eMH eTax € HeoTonasem cyTepeH. CrpapaTta e
MacveHa CbC CTOMAHOBETOHHA HOCelwa KOHCTPYKUMA, 6eTOHOBWM CTEeHWM Ha NOA3eMHWTE NOMELLeHWA ¢
TYXNeHa 3nAapuA  OT pPelisleTbudHM  TyXAW B eramuTe.lIoKpMBDbT Ha BUCOKaTa 4acT Ha crpapara e Tun cTyaed
AAOCHK NOKPKB . Ha HMCKaTa vacT e NAOCLK TOMbA NOKPUE. .

O6wara oTonnAaema naow, Ha crpagaTa 8bsnusa Ha 1737 M.

O6wuAT Bpoti Ha cayxxmTenuTe e 60 vosexa.

Bpoit obutaTent (cIyKIITenm) 60

T'paduvk Ha oburagase | Yacome/nHH I'paduxk oTonneHne Hacoee/nHH

PaGotHu oHK 9 PaGotHu gHU 9

Crborta 0 CrboTa 0
Cj—[e,ueﬂa 0 Henens 0

B crpafaTta 3a MOMEHTa OTONNEHUETO Lie Ce U3BbPBA C EJIEKTPUYECKN OTONAUTENHW Ypeau.
OTonnsemarta vacT Ha crpagata e 1737 m2 3M=721m2
Monesnuar otonnsem obem Ha crpagara e 5460 m3

N3YUCAUTENHN NAPAMETPY HA BBbHLUIHKA Bb3AYX WU NPOEKTHU NAPAMETPU HA
BbTPELLIHUA MWKPOKANMAT

CrpagaTta ce Hamupa B 8 KIMMaATU4YHA 30HA W UIUMCAUTENHUTE NAPaAMETPU Ha
BbHLIHMA Bb3AyX Ca CbTNacHo cneuMdbUKaluMaTa Ha 30HaTa.

CpepHooBemHaTa BLTpEIIHA TeMNepaTypa Ha crpagatd e onpegeneHa Ha 19,5C
cwrnacko BAC CR 1752




HUAWLHATA CTPAJA CE HAMUPA B -8 KNMMATUYHA 30HA
NPUNOMEHUE-KNUMATUYHUTE YCIOBUA HA 30HATA

9 | 2[Cemrenrpan 165 2200 165 1870

Ta6nuua 2 - oT npunoxeHue 2

¢ ; i
LR i

doHa it hhiE AL i i
OronnuteneH ceson: Havano 28 X Maumcnurenda BLHWHA TeMneparypa: -14,0 °C
Kpaii 61V Merrpagycy npu cpeaHa Temnepartypa Ha crpagarta 19°C 2300
Meceu: | Il i \" vV VI VI Vill IX X Xl pll

Bpoil AxHK 31 28 31 30 31 30 31 31 30 31 30 31

cpegHa
TC 06 | 24 | 69| 124 | 164 | 210 238 | 235| 194 |136| 79 | 28
CpefHa MeceuHa OTHOCUTENHA BRaXHoceT,| 72 69 62 | 59,5 | 66,5
Cpe,qu MHTEH3WUTET Ha NBJIHOTC CNBHYEBO MPpeeHe NO BePTUKANHWN NOBBPXHOCTKH
Cesep | 27,7 | 385 | 533 68,1 | 787|861 | 838 | 76,7 | 61,8
Matok | 5851 71,8 | 845 97,9 | 111,11130,2[ 126,6 | 130,7] 1111
3anag | 58,5 | 71,8 | 84,5 97,9 |111,1}130,2] 126,6 | 130,7] 111,1
tor 1005 | 1184 [111,4] 97,3 | 91,8 [103,9] 103,5] 129,6]| 142,0
xopusowranmo| 69,5 | 96,9 [132,8] 171,0 [ 199,1[232,7] 226,8 [ 228,2] 177,3




Epou Ha OTonnwrenHuTe OHN paaﬂeceu no Meceuu MS‘MCHFIBA CE ABTOMATUYHO

CeBepo-M3Tok

HNaTok

_ Horo-MaTok -

- Hor

' {oro-3anag

UayucrieHusima e eHepauliHama echekmueHocm ce npagsm no cmoiiHocmume 0adeHy Ha
KM oA,
B pes DD-1 e u3BbpLUEHO M3YNCAABaHE HA AeHrpadycuTe, Taka KakTo Te ca faaeHu B tat 2301
CTOWHOCTTa He e T¢ 2300
, kamo Mmankama pasnukama ce Ob/DkU Ha 3akpbaiIeHUsma Koumo ¢a nofaseaHu 8 mabnuya
B pen DD-2 e n3BBPLUEHO U3YMCAIABAHE HA AeHrpagycuTe, cnpsMo peanHaTa npogbsokan 2307

B pen DD-3 e u3sbpLUeHO KOPEKLMA Ha AeHrpagycuTe, ¢ koeduMeHT oTumTaly peanHute 2200
B pen peanHa T°C e n3BbplIEHO N3YUCIIEHME Ha cpefHaTa BbHILHA TeMnepaTypa Ha 30HaTa

TemnepaTypeH pexxum 3a rpaga {(nonyyeHwn yYpes DD-3) 3a NATOTO ¢a 3anaseHn CTORHOCT .
Tabnuua 2. /\QP‘W‘ CB#_,;

B ped kopuzupax DD e uzsbplileH0o usyucneHue 3a peandume deHzpadycu np
dedcmeumenHo uzyucnieHama sempewiHa memnepamypa 3a

KOHKpeTHaTa crpaga. CymaTta no T 2414,4 DD (geHrpapyca)
MEXKOWHHWUTE MOCOKW, CHLLUMTE Ca NoMydYeHn KaTo CpeaHOapUTMETUYHUA CNPAMO OCHOBHU

MNOCOKK.

Mpu BLBEXAAHE B HAN-TOPHNTE KNETKN JaHHU 3a
AeHrpagycute 3a Oi,H = 17 °C 1A ce npensyncnsnsa v 3a Hes,

Ako KOHerTHMﬂT obekT ce msqmcnﬂaa Ha pasnuqﬂa cpep,Ha Temneparypa TH ¢ 0TpassBa Ha
,anHm*e'

Cpe,uHa BbTPELLHA 3UMHA TelvlnepaTypa no Komo ce MSB‘prUBaT wsqmcm 19,500 °C-
KopurmpaHaTa cTolHOCT Ha AeHrpagycuteer ' 2414,4 DD
CpegHaTa TemnepaTtypa Ha BbHLUHUAT aba,qyx 3a oTonNnUTEenHWNAT nepno; 4,87 °C




N34uncnsiBane Ha KoedHIIMEeHTa Ha ToIonpeMuHasane U,
[W/m29K] - 3a pasnuaey BUACEE BHHIIHM CTEHH, IPO30PUM H BPATH

TONNOQHIAYHITE XAPAKTEPUCTHKH Ha CTPOHTENHHTE SIIEMCHTH Ce B3eMAT OT
Tabnuna 1 ot Tlpunoxerue 4 kbm Hapenta 7 - 2009 1.
3a eneMeHTH KOHTO ca MPHAPYXEHH CBC CepTUdHKAT K JOKIA] 32 CLOTBETCTBHE A ITO3BAHH
CTOMHOCTHTE OITHCHH B TEXHHISCKATAa BM JOKYMEHTALHNA.

N Cl BBHIIHA CTEHA -TyxneHa 25 ¢cM. IBYCTPAHHO H3Ma3aHa ¢ TOINIOM30/IaLIH

Of1maTa qefenHHa HA CTEHATA & 37,2 [cm]
Bba1mAa Mazmtka, apMuposxa PE-gospo, cTuponop, H3paBHHTEMHA 3ANENBAIA MARHIKA, TYXIIeHa 3UIapHH,
M3pABAWTENHA PHTPEIIHA 3aMa3Ka M MHIICOBA LIAKIOBKA.
1. BbHLiHg Ma3nnka: BApo-NACLYHAE
Heraiin Ne C-1 nebenuHa 0= 0,8 [cm]
4 NIBTHOCT p= 1800 [kg/m?]
koed.Ha TornoNpoBoaHOCT A = 0,87 [W/m.K]
2. ¥Yxpeneaiua apmuposga: PE-mpexa

g B 3. Excnanaupan honneruped EPS (cepruchukar)
el nebenuna 6= 10,6 [cm]
g TLTBTHOCT p= 17 [kg/m?]
2 B koed.Ha Tommonpesemmoct A = 0,035 [W/mK]
i — 4. 3anenealla MazunKa: LWMEHTO-NACkLYER P-P.
\;@ 3 nebemmua 6= 0,5 [cm]
4t ILTBTHOCT p= 1800 [keg/m*]
g it koedp.Ha TOTIONPOBOAHOCT A = 0,93 [W/m.K]
3 g i 5. CTeHa: 31uaapyus C peleTbYHM TYXIIN,
\33 mebenuHa 6= 25 [cm]
4 ILTETHOCT p= 1050 [kg/m?]
: xoed.Ha TowonpoRoaHoeT A = 0,52 [W/m.K]
6. BbTpeluHa uapasHMTENHa Masuiika 7. Mvuncoea LWNakAoeKa
Iebemina 6= 0,8 {cm] nebenuna 6= 0,1 [cm]
IUTBTHOCT p= 1050 [kg/m?] IUTBTHOCT p= 1200 [kg/m?]
koed.Ha TONNONPOBOOHOCT A = 0,7 [Wim.K] Koe(.Ha TOIIONPOBOOHOCT A = 0,41 [WmK]
koe(yMIMEHTa Ha TEPMUYHO CHIIPOTHBICHHAE HA CTEHATA &
Ra = 013 + 0008 + 0100 + 0,005 + 0250 + 0008 + 0,001 + 004 = 3536
0,87 0,035 0,93 0,520 070 0,41
Koe(HIIMERTa Ha TOTUTONPEMEHABAHE HA CTEHATA €:
Uct = 1/Rc1 = 0,283 [W/m?.°K] - croiiHocTTa € nog pedepenTHara

PedeperThara crofinocT 3a Tosn ey orpaxyienve e UCle = 0,280 [Wm? °K]

No C2 BBHINNHA CTEHA - CtoMaHo-0eTOHOBH aiOU H KOIOHH IBVCTPAHHO K3MA3aHA ¢

2 CJOS TOIJIOM3O0IAIIHS. Obmara nefenyHa Ha CTeHaTa e 37,1 [cm]
BrHmna Ma3unka, apmupoexa PE-donuo, 1 cnoit EPS, 2 croit XPS (¢ kodpaka), H3paBHHTENHA 3a/eNBallla Ma3uika,
TYXJeHa 3URApHA, M3paBHHTEIHA BHTPEIIHA 3aMa3Ka i THICORA IITAKIOBKA.

Heraiin Ne C-2 1. BhHLUHA M&3MNKA: BAPO-NACHYHE
] nebenmHa 6= 1 [cm]
ILTETHOCT p= 1800 [keg/m’]
koed.Ha TOTIONPOBORHOCT A = 0,87 [W/m.K]

Ykpenealwla apmuposka: PE-Mpexa
2. EkcnaHgwpaH nonuctuped EPS {ceprudmmxar)

JebenuHa 6= 4.0 [cm]
TUTETHOCT p= 17 [kg/m?®]
koefh.Ha TorgronposoxHocT A = 0,035 [W/mK]
3. Tonnousonauus: excTpyaMpaH nonucrnpeH XPS
nebennHa 6= 6,0 [om]
IBTHOCT p= 20 [kg/m?)
Koefh. Ha TomnonpoBogHocT A = 0,03 [W/m.K]
nebennna 6= 25 [em]
[ISTHOCT p= 2500 [kg/m®]
koed.Ha TomnonpoRogHOCT A = 1,63 [W/mK]
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S. BrTpeluna nspasHUTENnHa Masuika 6. Mvncopa winaknoska

nebemmua g= 1 [cm]} HebemnHa 6= 0,1 [em]
ITETHOCT p= 1050 [kg/m?] UIBTHOCT p= 1200 [kg/m*]
koed.Ha TOIONpoBoAHOCT A = 0,7 [W/mK] koed).Ha TOIUIOIPOBOOHOCT A = 0,41 [W/mK]
KoethHIIHeHTa Ha TEPMHUYHO CHIPOTHBIIEHHE Ha CTEHATA €:

Rcz = 013 + 0010 + 0040 + 0,080 + 0250 + 0010 + 0,001 + 004 = 349

087 0,035 0,03 1,630 0,70 0,41

Koc(hHIBEHTA HA TOMFIONPEMHHABAHE Ha CTEHATA €

Ucz = 1/Rez = 0,286  [W/m? .%K] - cToiinoctTa e o pedepentHaTa

PedeperTHata cToifHoCT 32 TO3H BHA orpaxaenne ¢ UC2e = 0,280  [W/m? °K]

No ITP Brumuu oposzopim
HueecTuTopa 1ie noaGepe KaKsB THI ZOTpamMa g nonsea!l BapuarTHTe, KOHTO OTroBapAT Ha HOPMAaTHEHHTE
HM3HCKBAHWA Ca: eTAJIOHHHA cToHHOCTH!

1 PVC pnorpama cbC CTHKIOIIARET Rs = 0,714 m2K/W]
2 ANyMHHHEBA C IPEKBCHAT TEPMO MOCT H CTHKIIONAKET Rs» = 0,588 [m*K/W]
3 JepBeHH CeNeHH Ch¢ CTHKIIONAKET (YILTETHEHH) Rs* = 0,625 [m2K/W]

3a W3YMCICHHAT IPHAECMaM B2PHAHT H3ITRIHEH ¢ 4- 5 kaMepHH PVC opoHiIH B OCTEKIARAHE ¢ NIHOXaMepEH CTEBKIONAKET
H3ITHIHEH ¢ €NHO 0GHKHOREHO GaT-cTEKAO 4 MM (BEHIIHO); BB3LYIIHA MexmiHa 30MM - aproH H K-cToiio 4 MM,

U = 1/Rop = 1,40 [W/m? °K] pedeperrmnara croinoere 1,40 [W/m2K]
Brainau BpaTH aXYMHUHHEBH € IITCKECHAT TCPMOMOCT BKJi ¥ MO TEPACH OT CCBEP H Hr

3a UIUHCNEHHNAT pHeMaM ANyMHHHGBH MPOQUIM ¢ IPEKECHAT TEPMOMOCT H 0CTBKIIARA HE C 6JHOKAMEPEH CTHKIONAKET
H3MEANEH ¢ efHO 06NKHOReHO GaT-cTEKAO0 4 MM.(BEHIIHO); BR3XYHA Mexina 30 MM - aproH H K-cTrico 4 mm,

U = 1/Rme = 1,70 [W/m? °K] pedepentnara croimocre 1,70 [W/m2K]
Ne BB  BBHIIHM BpaTH INETHH OT JOI M 3a1ajl

BELHIOHH _NILTHH BpAaTH TPAHHYMEINH ¢ BHHINEH BhL3AVX:

Use = 1/Ree = 2,10 [W/m? °K] pedepenrnara croiinocte 2,20 [W/m?K]
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TEXHUYECKM NMNCT HA NPOAYKTA
EkcnanpupaH nonuctupon RIVATHERM EPS-F100

Onpenenenve:

NonuctupeHsT RIVATHERM EPS-F100 (hhn nonm:*mpon) € nonuMmep, W3rOTBAH OT
MOHOMEepa CTUPeH (CTUPON), TeuveH BLINEBOAOPOA, NPOU3BEKDAH MPOMMLLINEeHO OT
neTpon. lNpu crafxa TemnepaTypa noAUCTUPON®T € TBbLPA TepMOrNNacT ¢ amopdHa
CTPYKTYpa, HO NPK NO-BUCCKA TEMNEpaTypa 1oke na Buae pa3roneH il BTRBPASeH OTHORO.
CTHpeHbLT € apomaTeH MOHOMED, a NCNUCTUPREeHLT € apaMaTeH nenuMep.

Ynorpeba: BuHIHE TONNOVIONALINA Ha crpanm,

Kanﬂqacmzy Kavmmseorse | Teriio

Tinermocr
KF/a

'p_a'; Qpi’&l‘»{ 38 oUeHABaHe HA




H3yucngeane Ha koeduiuenTa Ha TorwionpeMuHasane U,

[W/m20°K] - 3a BETpeItsn IperpagHu CTEHH IPAHMYENIH C OTOIUIIEM 06eM
ApYT ¢ TeMIIEpaTypa Mo-HUCKa OT OTOILIIEMHAT ¢ noBede oT 5°C.

Bl Iperpajya creHa BEB BFTPEINHO MPOCTPAHCTRO - CToMaHo-GeToHOBa (1aliba)
Obmara neGenMHa Ha CTCHATa € 27,8 [cm]
CromanobeToHoB2 Inaiifa - Onucanue Ha cnoesere: 3aMaska; Crena; Munepansa; Dunc-kapron
Heraia Ne B-1 1. BeIpeliHa MA3Unka
———— nAcGenuua 6= i [em]
1 a8 RE TUTETHOCT p= 1050 [kg/m’]
*\\k ; Koed.Ha TOIIONPOBOAHOCT A = 0,7 [W/m.K]
iy 2 2. CromanofeToHoBa cTeHa
o —7’,“‘-———____3 Jebennna 6= 20 [em]
:\-4:“-}: B TUTBETHOCT p= 2500 [kg/m*]
2/‘:\ SEA 2 xoed.Ha TOIONPOBONHOCT A = 1,63 [W/m.K]
53 7 4 3. TonnovsonaLus: MUHepan«Ha sara
- H nebemna 6= 5 [em]
3 ';\__‘\_ MITETHOCT p= 250 [kg/m?]
5. ; xocd.na TonmonporogHoct A = 0,041 [W/mK]
g 4. [uncokapToH U IIaKNoKa
E - % nebenuHa Ha CIIOA 6= 1,8 [em]
IUTETHOCT p= 900 [kg/m?]
koed.Ha TOTUIOTIPOBOIHOCT A = 0,21 [W/m.K]

Koe(PMIMEHTA HA TEPMATHO CRIPOTHEICHHE HA CTEHATA €:
Rer = 0,13 + 0,010 + 0200 + 0,050 + 0018 + 0,13
0,70 1,630 0,041 0,210
Koe(PMITMEHTa Ha TOILIONIPEMEHABAHE HA CTEHATA &:
Ust = 1/Re1 = 0,587 [W/m* K] Pebepenrer koedumment UBl = 0,50 [W/m?.°K]

1,702z [m?.°K/W]

Bruiuna ¢TeHa OT THI 5 € MHOCO H3I0/I36AHA BEB BCCKH BHJ CTPOCXKH, KAaTo AcOeIHHATA HA CTOMAHOOSTOHA
€ pasnauHa. Haancnennero no-rope e HanmpaseHo 3a Ae0emiHa Ha cTeraTa 20 oM. [To-mory B TaGideH BHI Ca JaICHH
Pe3yITATHTE 33 CTEHH € NO-Pa3YHK NeOeIHHE Ha CTEHATA!

JHeGenuna sa credara | Jebeimna Ha cios Usi HacT 0T CTOHHOCTHTE ¢a IO-BUCOKH
MHHEpAnHa BaTa [W/m2 .°K] ot pedepenrmire. ToBa e QOIIycTHMO
Bl 20 eu 6,0 en 0,514 aKO Crpaata MOKPHBA KPHTEPHHTE 32
B1' 25 cm 6,0 cm 0,506 IeHepmﬁHa eheXTHRHOCT 3a KaTero-
B1" 30 om 6,0 om 0,498  |pun "B".
BI™ 35 ou 6,0 om 0491 |
B2z [IperpamHa ¢cTeHa - TyxjeHa 25 [cm] 06w aebemuna: 32,8 [cm]
— - 1. BbTpeluHa Masunka
1 S o ’ nebenvHa 6= 1 [cm]
[ . ' g TUTBTHOCT p= 1050 [kg/m?)
E koed.Ha Tomwonposomioct A = 0,7 [W/m.K]
S g . CTeHa: 3uaapus ¢ pelweTb4HA TYXIY.
J i nebennHa 6= 25 [cm]
Z/ ; IITBTHOCT p= 1050 [kg/m?)
q I Koed).Ha TOIIONPOBOAHOCT A = 0,52 [W/mXK]
" ; . TOHHOH30H3QM5§: MMHepAriHa BaTa
4 nebeuna 6= 5 [em]
S ¥ TMIETHOCT p= 250 [kg/m?]
koed.ua rommoniposoarect A = 0,041 [W/m.XK]
\ g . T HOCOKAPTOH M IIMAKIOsKa
\ﬁ nebeHa Ha clios b= 1,8 fcm]
)‘,‘3/)7 e&\\ NUTBTHOCT p= 900 [kg/m?]
Hetaiin Ne B-2 ~230, ﬂ\m koedh.Ha TOIDIONPOBOAHOCT A = 0,21 [W/m.K]

KOS(HITHEHTA HA TEPMHYHO CHIIPOTHRICHHE HA CTEHATA €
Re: = 0,43 + 0010 + 0250 + 0,050 + 0,018 + 0,13 = 20603 [0’ "K/W]
0,70 0,520 0,041 0,210




KoethMUKeHTa B TOMIONPEMHEABAHE HA CTEHATA €
Usz = 1/Re2 = 0,485 [W/m?.°K] Pedepenrten xoehumuenr Upl = 0,50 [W/m? °K]

B3 Ilperpajina crena - ITONG 12 [cm] 06mz AeGemuna: 18,8 [cm]

To3u 6ud CeNu ce NOR36a 3a DAY U CAOHWMAPH §b3INU SPAHUNEUU ¢ Kopudopy!
1. B'bTQeLI.IHa Masunka

1 o ae6enuna 6= 1 [cm]
. % ITETHOCT p= 1050 [kg/m?*]
‘ ; xoed.Ha TomonpopoAHocT A = 0,7 [W/m.K]
Rk ‘?————_A 2. Crena MroHr
e j nedesHHa 6= 12 {em]
2_/ > ; IUYBTHOCT p= 500 [kg/m?)
5 5 xoed.Ha TomnonpoeogrocT A = 0,16 [W/m.K]
3 ] 3. Tonnonzonaums: MUHepasnHa Barta
S E\\_\‘i nefemmna 6= 4 [em]
3 g IHIBTROCT p= 250 [ke/m?]
i ' E xoeth.na Tomnonposogaoct A = 0,041 [W/m.K]
o ¥ 4. 'MnCOKapTOH M LIITAKNOBKA
: ' Icbemuna Ha oIIos 6= 1,8 [cm]
TUTETHOCT p= 900 [kg/m®]
Heraitn Ne B-3 koed).Ha TOTUIONPOBOJHOCT A = 0,21 [W/m.K]
KoeHIieHTa Ha TEPMUTHO CRIPOTHBIEHHE Ha CTEHATA ¢!
Res = 013 + 0010 + 0,120 + 0,040 + 0,018 + 0,13 = 20856 [m* °K/W]

0,70 0,160 0,041 0,210
koe()MIMENTA HA TOILIOIPEMHEABAHE Ha CTEHATA X
Uss = 1/Re3 = 0,479 [W/m?.°K] Pedepenren xoedgunuent UBl = 0,50 [W/m? °K]

To xenanue Ha HHBCCTHTODA TipH H3MOJM3RaHE HA BHTPEINHA MAIHIIKA H THIICOBA UINAaXI0OBKa BMECTO
THIICOKAPTOH 3a H30JalMH MOraT Ja e H3eI3ea THI usonatus ESP ¢he crinara gebenmia

¢ koedr.Ha TOIONPOBOAHOCT A = 0,041 [W/m.K]




H3uncasieane Ha 0600meH KoepHIMEHT HA
Torionpemunagade Ui [W/m2 | - 3a paznauunn Bugose

Orpa:KacHus
Ai Ul pep. W U ped/obobeH W
No Buaose orpamaeHusa 3 p2 ® Ai *UI ped/ -
m m° K
1 0 0,25
Mokpue 6eTOHEH CBB3A,
npoctp.® 30cm Hap,
2 otonnAem obem 507,8 0,30 152,34
Tepaca-6eTOHOB NOKPUB
Hag otonasem obem




Onpenensane Ha roAMIIHATA NOTPe6HA eHeprus 3a 6uToBO ropemo Bogocuabaaeane (BI'B)
TloTpeGHara eHeprya cEBNAKA C HETHATA H e OTIPEIENA no hopmyIaTa:

Qw = (pcw . Vw ( Bw - B ) ,[kW]

KBIIETO:
{(pCw = 1,161 ,[kWh/(m*.K)] - o6emuo n3paseH ToIHHEH KOe(HIMEHT Ha BodaTa

Vw ,[m?] - o6eM Ha oTONNSIBAHATA BOAA 38 H3THCITHTENHHAT TEPHOSL.
B Hapenfa 7 usma pernamMeHTHPaHA HOPMAaTHBHH KOJMYECTEA TOIUTA BOJA 3a 1 Y0BeK, B mo-cTapuar sapuanT 0T 2004 1.
Ha Hapenba 7/2004 no Ilpunoxkernne Ne3 kbM i, 9 Te 6aXa pernaMeHTHpaHH T2Ka:

Vw = 2 ,[m?] - Ha JoBex 3a Mecel; 6w = 55 ,[°C] - ropemaTa ROOa
Vw = 5 ,[m’] - Ha 4OBeK 3a OTOINTHTENHIAT TEPUOT; o = 10 ,[°C] - cTyaecHaTa Boma
Vw = 9 ,[m’] - Ha yoBeK 3a roTHLIHG GanaHcHpaHe.

Tabnuua ¢ KOMMYECTBOTO eHeprud HeoOxoauMa 3a BI'B no Mecenu
— _

1 |Anyapu 0,11 60 7 55 10 342
2 |©enpyapu 0,11 60 7 55 10 342
3 [MapTt 0,11 60 7 55 10 342
4 [Anpan 0.11 60 7 55 10 342
5 |Mait 0,11 60 7 55 i0 342
6 |IOrK 0,11 60 7 55 10 342
7 |FOnn 0,11 60 7 55 0 342
8 |Asrycr 0,11 60 7 55 16 342
9 |Cenremepn 0,11 60 7 55 i0 342
10| Oxromepn 0,11 60 7 55 10 342
11 |Hoemsput 0,11 60 7 55 10 342
12| HexeMBpH 0,11 7

TTomesna oTonnaeMa oL 1737 M2

Jlurpe / M2 otonn. maomy | 45,181jn/M2

Onpepensane cbrnacuo Hapeaéa Ne7 ot 2004r no npunoxenne Ne3
Eneprusi ot obutatenn

Bpoii oburarenu 60 6p

Eneprus ot 1 obnraren 60 W

OronnseMa Wiou 1737 m2 ororumteMa mwiong
Exeprus o1 oOuTaTenn 2,07 W/m2 oTtonnseMa muoiy

Tlomyuenmre narHu oT BI'B ¥ eHeprus or oburareny ,00001IeHUTE KOS). Ha TOIUIONPEMHHAEAHE Ha OrpagHHTE
€JIEMEHTH ~CTEHH H BPaTH , IOJOBE, H TABAHM Ce 33MecTBAar B TalNHIA 33 €TAOHHM JAHHH Ha TPOTPAMHHS NPOIYKT
EAB- ENSI r cnegpaimmarta 9act oT OpOEKTa.

HelicTeuTenHETe Koed). Ha TOINIONPEMHHABAHE HA PA3HYHMTE OPPALHA SIEMEHTH -CTEHH H BPATH , IPO3OPLH ,
TIO/IOBE M TABAHM C€ IIOKA3RaT B TaluyueH B Ypes nporpaMansa npoaykr EAB-ENSI B cnmeaBaniara yact
Ha MpoeKTa




G

H3uncnsipane Ha 06001eH KoepHIHEHT HA
TorutonipemunaBane Ui {W/m2 | - 3a paziimaan BUAOBE

OrpaKJacHHHA
No Buaose orpaxaeHus mzAi v lr:fi)' w Ai *Ul v petb/nc:(z:ioKﬁu.l,eH w
1|orpama PVC 226,76 14| 317,464 '
2|dorpama Al BpaTtn 22,53 1,70 38,301|
3|BpaTi NNbTHU 10T 1 3anaa 6,00 2,20 13,
4




N3uncsiBade Ha KoedhHIHEHTa HA TOILToNpeMuHaBane U,
[W/m2°K] - 3a enemenTH rpaHu4eIny ¢ 3eMEH IIOYBEH CIIOM.

114 ITon Ha oTowaeM 00eM Ha He OTOIJISEM HOI3eMeH eTak. (MHCTANAIMOHEH ETaxX

O6ara neGenyHa Ha MogoBaTa (MEKIyeTaXHA) IIOYA ¢ 37,1 [cm].
Hevaiin Ne I1-4 — —

eneMesmu omonngem obem
- Taparom

B 3?::0’(39;3 { nenuno)

B aoug

. M3caauun U f

3 OMQ3IKO

1. 3oM03ka |
4, 3amaaka
CHauuobka

5.

Heomonnsem ob

ejeMeHmu
[[. 3amaaka
e Rbf

3. Yawax
l4. TpamBoBana nouba ;

enemeH®u enemernmul||’

. Samaaka <

HeticTurenuust koeduIieHT Ha TolonpeMuHapane Uuk ce onmpezens no opMynara:

1 = 1+ Ag

Uuk Ur A . Ubf + =z.P . Ubw + h.P . Uw +033.n. V
1 = 1 + 721,30

Uuk 0,52 721,3 . 0,124 + 142,56 . 0,335 + 154,44 . 0,36

ok = 0,258 [W/mz °K]

KBJETO! Ac = 721,3 [m?)-Tlnom Ha noda Ha MOA3EMHMAT ETaX.
Z = 1,20 [m]- BrcoYrHa HA [IOA3EMHATA YacT Ha CTCHHTE
P = 118,838 [m]-Tlepumersp Ha NOAZEMHUAT ETAX.
h = 1,30 [m]-Bucounna Ha HA3EMHATA YACT HA CTCHUTE
n = 0,3 [1/h] - KpaTHOCT Ha WHpKY/TalKua Ha BE3[AYXa B HE OTONAIseMuAT obeM (nprema ce 0,3).
V = 1803,3 [m®]- ObeM Ha BE3AYXa B HE OTOLIASMUAT 0OEM.
Uuf = 0,562 [W/m? °K]-Koednupenr Ha TonmonpeMaHaeige Ha N0/1a Ha OTOIVISBAHOTO IIOMEIIEHHE,
CToHOCTTA € NI0-HUCKA OT pedepenTrata <0,5 . OnpeneneHa € KATO ¢4 TON3BANH CISAHNATE KOHCTPYKTHBHH eMeMeHTH:
MEAAYETAKHA [TIOYA
1. Tepakor 3. CromanobeToHOBa Nno4a
naebenuHa 6= 0,08 [cm] nebennaa 6= 30 {cm]
HABTHOCT p= 1800 [kg/m?] TTETHOCT p= 2500 Tkg/m®]
koed.Ha TOTIMONPOBOAHOCT A = 1,05 [W/m.K] xoed.Ha TOIIONPOBOTHOCT A = 1,63 [W/mK]
2. Jlenuno v nspaBHABALLIA 3aMa3Ka 4 Tonnowsonauws: ekcTpyanpaH nonucTuped XPS
AebenvHa 6= 1,5 [em] nebemmBa 6= 5,0 [cm]
ITETHOCT p= 1800 [kg/m?] ITBTHOCT p= 30 [kg/m?®]
koed.Ha TolmonporoAHoeT A = 0,93 [W/mXK] koed.Ha TomonposogHoet A = 0,033 [W/mK]
5 BrBHLWIHE MA3WUIKa: apMUpaHa € Mpexa
Rsi = 0,17 [m* °K/W] nebennna 6= 0,5 [em]
RSE = 0,04 [l'l'l2 .uKlrW] TUTBTHOCT p= 1800 [kg/m-'i]
Koed.Ha TOILUIONPOROTHOCT A = 0,93 [W/mX]
TepakOT  3aMaska  cT.OeToH EPS Ma3zHIKa
Rf = 0,17+ 00008+ 00161+ 0,184 + 15152+ 0,0054 + 0,04 = 11,9315 [m? .°K/W]
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Uw

il

0,36 {W/m? .°K] - KoedmimeHT Ha TOMIONpeMMHABAHE Ha CTEHHTE Ha CYTEPeHa Hall 3eMATa
Onpegenel ¢ xaTo ca MoN3EaHH CHECIHATE KOHCTPYKTHBHHE €JIEMEHTH:

CTEHA HA CYTEPEHA (HanzemHa)

1. BuTpelna masunka 3. Tonnonzonauus; ekcTpyaupan nenuctuped XPS
nebenuna 6= 1 [em] neGemuHa 6= 8.0 fom]
TUTLTHOCT p= 1800 [kg/m’] TUTETHOCT p= 30 [ke/m’]
koed.Ha TOIUIONpOBOmHOCT A = 0,7 [W/mXK] koed.Ha TowonpopomHoeT A = 0,033 [W/mK]
2. Crena (cTomaHoGeToH) 4 BbHWHA Masunka: apMupaHda ¢ Mpexa
neGennna 6= 25 [em] nebenuna 6= 1,5 [em]
MTETHOCT p= 2500 [kg/m?] IUTBETHOCT p= 1800 [kg/m?]
koed.Ha TOIUIONPOBOOHOCT A = 1,63 [W/m.K] koed.Ha TOIONPOBOAHOCT A = 0,93 [W/mX]
5 KameHnHa o6nuuoska (8apoBuk)
Rsi = 0,13 [m? °K/W] nebemnea 6= 0 [em]
Rse = 0,04 [m? “K/W] TUTBTHOCT p= 1700 [kg/m?]
koed.Ha TomwonpoBoHOCT A = 0,93 [WmK]
Masunka  cr.GetoH XPS 3aMazka  k.o0mmIL
Rw = 0,13+ 0,0143 + 00,1534 + 24242 + 00,0161 + 0+ 0,04 = 2,778 [m* °K/W]
Ubf = 0,124 [W/m? .°K] - KoedullHeHT HA TOIONPEMHHABAHE OPE3 I10]2 HA MONIEMHUSAT rapax,

Ornpenenes e KaTo ¢a MONIBAHM KOHCTPYKTHBHHTE eNeMeHTH #a aetaiul 1 (oA Han oTorvsieM obem), HO
6e3 3aBBPIIBALINTE MOKPUTHA (TEPAKOT M JIEITHIIO),
OmnpenensHe NpocTPaHCTEEHATA XapakTEPHCTHKA Ha noja B'

B = Ac = 721,30 = 12,143
0,5 . P 0,5 . 118,80
KBIETO Ag = 721,30 xB.M - IO Ha 3cMHATa OCHOBA
P = 118,80 M. - nepumeTsp
IIperenenara geGenuHa OTIpeaeld ko (pOpMyJIa ¢€ [I0I3BA 3a H3uHucIiBaHe Ha Ubf:
de = w o+ A( Rsi + Rf + Rse )
KBIETO w = 0,362 m. - gebennHa Ha Hag3eMHaTa cTeHA (MoN3BaHa & AeGenrHaTa Ha cTeHa THI 1)
A = 2 - xoed).Ha TOILL.OPOBOTHOCT HA 36MATa (pHeMa ce 2)
Rsi = 0,17 - Koed.Ha TOIUL.OPOBOAHOCT OT 1042 KBM BETPSLICH BhB3IyX
Rf = 4,6154 - xoed.Ha TONN.NPOBOAHOCT HA HOAA
Rse = 0,04 - koed.Ha TOWI.NPOROIHOCT OT HOMA KbM BRHIIEH BB3AYX
Hzqucnasane HA CHIPOTHBICHHETO HA TOIUIONPEMHHARAHE Ha MTOJOBATE KOHCTPYKITA Rf
o9Ba crypHs  cr.BeToH  3aMaska  eOMI0  TepakoT
Rr = 3200 + 0850 + 0100 + 0020 + 0 + 0 = 46154 [m* KW
2,000 0,280 1,630 0,870 0,930 1,050
R = Rsi + Rf + Rse = 0,17 + 46154 + 004 = 4,8254
CrolinocTTa Ha KoedHIMeHTa Ha TomonpemuHasane U= 1/R= (0,207 [W/m? °K]
d = 0362 + 2¢ 0,17+ 46154 + 0,04 )= 10,013
®opmynara mo KosTo ce n3uncaasa Ubf, 3aBucH ot cpasnasanero Ha (dt+0,5.Z) u B':
mpr: d + 05.Z > 10,613 < 10,01 = B ce noassa popmynara:
Ubt = 2.% In{ n. B’ + 1 ), [Wim? °K]
xn.B + d + 05.Z d + 05.7
Ubr = 4 In{ 31,455 + 1 = 0,131, [W/m* K]
31455 + 10,01 + 06 10,01 + 06
Ipu: { d + 05.Z )= 10,613 = 10,01 = B’  ce non3ea dopmynara:
Ubr = A = 2,000 = 0,1237 , [W/m* .°K]
0,457.B' + d + 05.Z 55494 + 10,01 + 06
B koukperamar cmyuait - Ubr = 0,1237 , [W/m? °K]
Ubw = 0,335 [W/m? .°K] - KoedHuneHT Ha TOIIONpEeMHHABAHE Pe3 MOJ3EMHHATE CTEHH HA CyTEpeHd.
Ompenenex e karo ca MON3BAHH KOHCTPYKTHBHHTE E/IEMEHTH Ha CTEHHTE HA HAI3eMHATA HacT, HO Ca
NpeMaxHaTH JBaTa ClIos: TOIUIOH30MalHA H KaMeHHa oGnuIoBKa, 1obaseHa Xuaponzonaus 6 = 0,5 [cm]
CBCTABEHA OT FOPEILO TOJI0KeH GHTYM c¢be A= 0,17 [W/m.K] u ca B3eTH B npeABH YaKbia ¥ NOYBATA.
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HeGennuata Ha OYBEHAAT cI0¥ & IpHeTa ¢ OTYHTAHE HA HAMANABAHETO M OO BHCOUAHATA: /2 = 0,6 [m]

dow = A( Rsi + Rf + Rse ), [m]
dow = 2( 0,13+ 34442 + 0,04 = 7,23 , [m]
CTEHA HA CYTEPEHA (nonzeMHa)
BBTp.M cr.Ger. BBHIILM XHOPO crypus NIOYBa

Rbw = 0,0143 + 0,1534 + 0,0161 + 0,0294 + 2,931 + 0,300 3,4442 [m? °K/W]

npy dow = 7228 > 10,013= ¢
Bax popMynara:
Ubw = _2.% . 1 +_05 . d& ) W( __Z + 1)y= 0339 [W/m? K]
.z d + z dw
npu dow = 7723 < 10,013= dt
Ubw = 2.3 .( 1 +_05 . dw ) m( _ 2z + 1) 0335 [W/m? K]
mn.z dw + z dw
B komkperamar cayaait Ubw = 0,335, [W/m® °K]
KoedHueHT Ha TOIUIONpEeMIHABAHE KbM HEOTOTUIACM MOJ3EMEH CTAK Um = 0,258 ,[W/m? °K]
Pedepenrtrata cToitaocr sa Tosu Bux orpaxasaue € Ullde = 0,500  [W/m? °K]
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W3uncnsgBade Ha Koe(QUIMEHTa Ha TomonpeMunapane U,
[W/m29K] - 3a pasnuqnm BunoBe TaBaHH.

NeT4 TABAH rpasudenn ¢ noa-nmoKpPUBHO MPOCTPAHCTBO ¢ BHCOYHHEA o-ronsama ot 30 cm.

Heraiin Ne T-4

3abencKka:

MeTonuxaTa no KOATO € Onpe-
AeneH koepHIHEHTA HA TOTUIONpPE-
MHHBAHE € 34 TABAHH ¢ BB3LYLIHA
MEKVHA No-rojaama 0T 30 cm.

ITpn no-mamku peGeiuan Ha
BE3OYIIHKAT CNIOH ce 1o7138a
CTOIHOCTTA Ha CHIPOTHEICHUETO
H2 EB3IYIIHHAT CJIOH 0T TabnHua
Ne 4 ot npunoxenue 3. Onncaro €
B Touka 10 (cneapamara).

alsisEsl:

HeticTeuTemniaT koedHIMeHT Ha ToruonpemuHasase Ur, ce onpenens no gopMynara:
1

Ur = 1 + Al , [W/m? K]
Ul A2.12 + AwUw + 0,330V
1
U = 1 + 507.8 = 0L199 | [Wm?.%K]
0,227 738,032 + 53,082 + 39,485
KBACTO: Al = 507.8 ,[m?] - ¢ IomTa Ha TABAHCKATA IUI04a HAL OTOMIICMHAT CTAK.

Ul = 0,227 [W/m? °K] - koeuimenTa Ha TOIIOTIPEMHUHEABAHE Ha II0Y2 (ONpeeneH To-10:Ty).
A2 = 5078 ,[m*] - e miomTa Ha TOKpHEHATA KOHCTPYKIMHA
U2 = 1,453 ,[W/m? .°K] - koedrimeHTa Ha IOKPHBHATA KOHCTPYKUFA {ONpeacieH mo-aomy ).
Aw = 111,15 ,[m?] - e maomTa HA CTEHATE OIPAKAANIY MOANOKPHEHOTO NPOCTPAHCTEO.
Uw = 0,478 [W/m® °K] - koeuureHTa HA OrPAKNAIEES CTCHH (OIpeelieH To-IOIy).

n = 0,2 ,[1/h] xpaTHOCT Ha EB2Iyx006Mena (ot 0,1 2a ynbTHeH A0 0,3 Ha HEYIUIETHEH TABAH)
V. = 598,26 ,[m’] - ofeM Ha BE3AYXA B HOLMOKPHBHOTO IPOCTPAHCTRO.

Koeduuuerture va ToronpeMunasane Ul, U2 u Uw ce onpegenst no gopmynure:

Ul = 1 = 1 , [W/m? K]
Rsil + X5  + Rsel 0,1 + 3,7918 + Rsel
A
U2 = 1 = 1 , [Wim? °K]
Rsi2 +*5  + Rse2 Rsi2 + 0,1351 + 0,04
A
Uw = 1 = 1 = 0,478 , [Wm K]
Rsiw + £ &  + Rsew 0,13 + 19239+ 0,04
A




TaBancka Iuroga

Heraiin Ha TaBanckaTa nnoua - orpaxaenue 1 B cxeMmara. 1. ApmmnpaHa 3amaska
1 2 3 neGenuaa 6= 2,0 [em}]
- TUTBTHOCT p= 1300 [kg/m®]
koed.Ha TOIONPOBOAHOCT A = 0,93 [WmK]
2. Tonnousonauun: XPS {¢ombpan unu ctupoayp)
nebemiHa 6= 10,0 [cm]
ILIETHOCT p= 25 [kg/m?]
Koed.Ha TOIIONPOBOLHOCT A = 0,033 [WmK]
3. MNapousonauws - honno (He yIacTBa B NIYMCT.)
4 Kepamur
nebemHa 6= 10 {om]
TTETHOCT p= 1500 [kg/m?®]
kOe(. Ha TOIIONMPOBOJHOCT A = 0,16 [W/mX]
5. Ctomano-6eToHOBA NNo4a 6 3amMaska W LNAKNOBKA
AeDeHHA 6= 15 [cm] nebenuHa 6= 2 [em]
IUTETHOCT p= 2500 fkg/m?] IUTBTHOCT o] 1300 [keg/m?]
Koed.Ha TOIUIONPOBOXHOCT A = 1,63 [W/m.K] koed.Ha TOIUIONPOBOTHOCT A = 0,87 [Wim.K]
b = 002 + 010 + 01 + 015 + 002 = 37918 , [m>.°K/W]
X 0,93 0,033 0,16 1,63 0,87
Jeratin Ha MTOKpHEHA KOHCTPYKIHA - XO3HXOHTANHA ¢ ek Hakn 1. [opeLuo nonoxed GutyMm Ha 2 cros
nebenuHa Ha 2Ta clnos 6= 0,85 fem)
IUTBTHOCT p= 1050 [kg/m?]
Koed. Ha TOIUIONIPOBOIHOCT A = 0,17 [W/m.K]
2. NspaBHuTenta samaska
nebenuaa 6= 1 [em]
ITETHOCT p= 1800 [kg/m?]
Koed.Ha TOIUIOIPOBOAHOCT A = 0,87 [Wim.KX]
3 CromaHo-BeroHoBa NnoYa
nebenuHa 6= 12 [em]
ILTETHOCT p= 2500 [kg/m?®]
Hzmeimenne che cToManoGeToHoRa MIova A GHTYMHHE Koeth.Ha TOINOIPOBOAHOCT A = 1,63 [W/mK]
kepeMuIH. (B Touka T4 ca pasrneiaHu Npyrv BapHaHTH)
pI ) = 0,0085 + 0,01 + 0,12 = 01351 , [m?.°K/W]
A 0,17 0,87 1,63
CrhnpoTHBNEHAATA Ha ToIcnpeMuHarsaHe Rsel u Rsi2 ce ompenensat no dopmynara;
Rsel = Rsi2 = B = 1,1781 , [m?.°K/W]
2. hexe 2 . hexs
KBICTO; Ssc = VYA' = 1,17814 ,[m] BHCOUMHA Ha BE3TYIIHKEAT CIOK. OIpEIeseH KaTo OTHOMEHHE Ha
ofeMa Ha BB3ayXa B NOANOKPHBHOTO KBM OITA HA TIOYATA N0 BBTPEINAA PazMepH.
heks = A.& [W/mK] exkpupayenTeH xoe()RUMEHT HA TOMONPOBOAHOCT HA BFh3YXa B MOANOKPHEBHOTO.
L ,[W/m.K] xoedHuueHT Ha TONNONPOBOJHOCT HA Bb3AyXa B OANOKPUBHOTO. 3aBHCH OT TeMIeparypara fu.
&€k - Kopexuuonen xoedunpent. Toif e gyHkina Ha npomseeneHuero Gr. Pr, kato dopMynara 3a onpeaens-
HETO MY 3aBHCH OT TOBa IIPON3BEEHHE U &;
3a Gr.Pr < 1000 — & = 1
1000 < Gr.Pr < 1000000 — & = 0,105 { Gr.Pr »»03

1IE+06 < Gr.Pr < 1E+10 - £x 04 { Gr.Pr 025
Kpureprar Ha nogobue [Ipanztn - Rr ce oTunTa 32 Tabnuua 3a TeMmepatypa Ha BE3ayxa Qu {Taka KakT

Kpurepuar Ha nmogobue ['pacxod ce ompenerns o Gopmynara;
Gr = g . B . 8% fsel - @si2 )

V:‘.

9.81 ,[m/s?] - 3eMHOTO YCKOpeHHE

4
=
:
ag

It

g = 1 [1/K] - koednnuenT Ha 06eMHO pasindpeHHe Ha BE3IYXa B MOMIOK




ou + 273,15
v ,[m?¥s] - KHHEeMaTHYeH BUCKOSHTET Ha BB3oyXa [IpH Temneparypa fu. OrimTa ce of Tabnmma Taxa, kato Rr# ),

fu = i, Ul.Al + fe . U2.A2 + Be . UwAw + fe. 033.n.V ,[°C]
Ul. Al + U2.A2 + Uw.Aw + 0,33.n.V
KBIETO: 6 = 19,35 °C - Cpenna TeMmeparypa B crpajgara
Be = 5,33 °C - Cpenna BBHILIHA TEMIEPATYPa 3 OTOIUIHTENHHAT IEPHOL.

Hzgon: 3a na ce onpegeiar Rsel u Rsi2, 1pafea na ce onpenenar npead Tosa teMneparypure: Ju, Osel u 0si2 , Ho
Ou ce ompenens upes croivoctrTe Ha Ul 1 U2, a Te 3agHcaT ot Rsel u Rsi2. 3a fa ce m3nese OT TO3H 3aTBOPEH KPEL.
Croitnoctre sa Ul u U2, ce u3uncnsapar Ha 2 cTooku!

TLPBA CTHAKA: Hpuemar ce croitHocTi:
Rsel = 0,1 , [m2.°K/W]
Rsi2 = 0,17 , [m®.°K/W]
C tax ce onmpenemar Ul, U2, 9u, Bsel u 6si2. C nomydeHATe pe3yTTaTH Ce MHHaRa Ha BTOPa CThIIKa.
Ul = 1 = 1 = 0,2505 , [W/m*.°K]
0,1 + 3,7918 + Rsel 61 + 37918 + 0,1
U2 = 1 = 1 = 2,8976 , [W/m? °K]
Rsi2 + 40,1351 + 0,04 0,17 + 0,351 + 0,04
fu = 19,35 . 12721 + 5,33 . 14714 + 5,33 . 53,082 + 5,33 . 39,485 » [°C]
12721  + 14714 + 53,082 + 39,485
bu= 10797 = &4 ,[°C]-ToRa ¢ cpenHaTa TEMIIEpaTypa Ha BB3JyXa B MOANIOKPHBHOTC NPOCTPaHCTRED
1691,2 ¢ Hed OT Ta0mima oranTaMe; (3a TaGnruara rnefail mmitt [ansu])
Pr = 0,7056 - kpuTepun 3a nogobue Ha [Ipasmrn
v = 13.896 .10"6 ,[m?%s] - kuHeMaTHIeH BHCKO3SHTET Ha Bb3IyXa
A = 2,489 1072 ,[W/mXK] koehHupeHT Ha TOIIONPOEOZHOCT Ha BE2IyXa
TEMIEPATYPaTa Ha MOBRPXHOCTHTE TPAHAYECINM ¢ BH3IYIIHHAT CNC B MOANOKPHBHOTO IIPOCTPAHCTBC C& ONPE/IeNd 110
Bsel = Bu + Rsel . U1 { i - Hu )
Bsel= 64 + 0,1 . 0,251 L 1935 - 64 )y 671 ,[°C]
0si2 = 6u - Rsi2 . U2 ( Gu - Ge )
gsiz2= 64 - 017 . 2,898 ( 64 - 533 ¥ 587 ,[°C]
Kpurepuar Ha nopo6ue I'pacxod ce onpexnens o popmynara:
Gr = g . B . 0% Osel - Bsi2 )
VZ
KBJIETO" g = 9,81 ,[m/s?] - 3eMHOTO ycKOpeHHE
B = 1 = 1 = 0,0036 [1/K] - koedmipeHT Ha 06eMHO pa3IINpEHNE,
gu + 273,15 64 + 273,15 8
Gr = 981 . 0,003 . 163528 ( 6,71 - 587 )= 3E+H08= 2,509 .10
1,9E-10
IIpousseneHHeTo Ha kKpuTepuure: Pr.Gr = 2E+08 onpepend, ye ¢opMyIaTa o KOATO C& U3TACIABA Ek €:
&k = 04 . Gr.Pr )™ 0,25 = 46,141 (ak0 e HeOGXONHMO TPOMEHH QOpMynaTa).
EXBUBaNEHTHHA KOSHUIASHT Ha TOMNOTIPOBOAHOCT €:
ek = A.g&x = 0,025, 46,1405 = 1,1484 [W/m.K]
CoIpoTHBNeHHATA Ha ToIUonpeMiHarae Rsel # Rsi2 ce nmomyuasar:
Rsel = Rsi2 = Jdm = 1,1781 = 05129 , [m® °K/W]
2. Aexn 2,30
BTOpAa CTHIKA: Onpenensue Ha gelicTeuTerAyTe cTofiHocTd Ha Ul m U2,
Ul = 1 = 1 = 0227 , [Wm® K]
0,1 + 37918 + Rsel 01 + 3,7918 + 10,5129
Uz = 1 = 1 = 14534 , [W/m? .°K]
Rsi2 + 10,1351 + 0,04 0,5129 + 10,1351 + 0,04

TlomyyenuTe cTOMHOCTH Ca 3aMECTEHH B YpaBHEHHETO B HAYAIOTO Ha ToUKaTa. Taka e onpenenex
JleitcTBHTEMHMAT XOeMIMEHT Ha TornonpeMunanane Ur = 0,199 , [Wm* K]

030 [Wm?.°K]

PedepenTHara CTOWHOCT 33 TOZH BHI OTPAXKIACHHE & UT4e




W3uncnsgsane Ha KoeQuuHeHTa Ha ToIUIonpeMuHaBane U,
[W/m2°K] - 3a pasnmuuHy BUIOBE TABAHH.

Ne T2 TABAH - rpanmdern ¢ BBHIIEH BE3

TapaHa € HaJl eIHOCTAKHATA NPHCTPOHKa

Hetaiina e eanaxLE 3a MIIOCKH WK CKaTHH (HaknoHeHH) nokpesy. O6Inara nebendya Ha TABAHA €

- TOITEJI TOKPHB ¢ On

HO IIOKPHTHE

37,9 [cm]

Ot 53H Ha BBTpe: 2 ¢cnost GUTYMHO MOKpHTHE (HA PYJIA H KePeMHIH);, apMApaHa 3aMaska; ToTo-usonanns XPS,
mapo-uzonauus PE-pomio,3amaska H3paBHATENHA, CTOMAHO-DeTOHOBA [UI0YA, BEFTPEIINE 3aMa3Ka M [ITaKIOBKE.

1

2 3 4
Iae

Heraiin Ne T-2

5. beToH 33 HaknoH

. [Napowsonavuua - cbonuo {He

1. lopewjo nonoxer BUTym Ha 2 crios

nmeGemuHa Ha 2Ta crios 6= 0,85 [om]

ILTETHOCT p= 1050 [keg/m’}

Koed.Ha TOIUIONpOBOJHOCT A = 0,17 [W/mX]
. Apmupanza samaska

AeCenuHa 6= 1,5 [cm]

WTETHOCT p= 1800 [kg/m?]

Koe(. Ha TOIUIOIPOBOHOCT A = 0,93 [W/mK]

. Tonnounsonaums: XPS {cdoubpau unu cTuponyn)

nebenAna 6= 12,0 [cm]
IUTBETHOCT p= 25 [kg/m?]
koed. Ha TOMIONPOBOZHOCT A = 0,033 [W/m.K]

2CTBaA B M3YNCI.

Iebennna 6= 6 [cm]
OTBTHOCT p= 1800 [kg/m®]
Koed).Ha TOTIIONPORONHOCT A = 1,45 [W/m.K]
8. CTtoMano-6eToHoBa oqa 7 n 8. 3amaska W Linaknoeka (BbTpeLiHa)
nebemaa 6= 15 [em] nmebemnaa 0= 2,5 [em]
TUTETHOCT p 2500 fkg/m?] TUIETHOCT p= 1800 [kg/m?®]
koed.Ha TONNONMpoBOgHOCT A = 1,63 [W/m.K] koed.Ha TOIONpeBOAHOCT A = 0,7 [W/m.K]
Koe(HIMEHTa HA TePMITYHO CHIIPOTHBIEHHE Ha TABAHA €!

Rz = 01 + 0,009 + 0015 + 0,120 + 0060 + 0,150 + 0025 + 004 = 4,01

0,17 0,930 0,03 1,450 1,63 0,70

koe(HLMENTa Ha TONNOTIPEMUHABANE HA TABAHA €;

Uz = 1/Rrz = 0,249 [W/m? °K] - crofiHocTTa € mox pediepeHTHATa

PedepenTrara crodinoct 3a To3u sup orpaxaenve e UT2e = 0,25 [W/m? °K]
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ONPEAENAHE KAUMATUMHUTE AAHHWU HA CTPALATA
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ONPEAENAHE HA PE®EPEHTHUTE CTOMHOCTW HA

KOEPULMEHTA HA TONJONPEMMUHABAHE MPE3

OrPAAHMU EAEMEHTM W OBLLUU OAHHU 3A CTPALATA
OnpepenaHeTo Ha pedepeHTHaTa CTOWHOCT Ha KoedpulMeHTa Ha
TonAonNpemMuHaBaHe Npes orpaXaaluuTe eleMeHTH € CbrAacHo
un. 6 nun. 12 ot Hapepba 7

*0pa hinen npes.c
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OBLLA MNOLL, HA OrPAXTIALLA KOHCTPYKLIUSA - A

O6lLiaTa nnoL, Ha OrpakaaLLMTe eNEMEHTH e NpegCcTaBeHa No CLOTBETHU hacaay B
TabnnveH Bug;c nporpameH npoaykt EAB B TabnuueH Bug
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OMUCAHWUE HA NPOEKTHUTE PELLEHWA 3A OTOMMEHWE HA CTPARATA

OtonnexueTo Ha Crpapara e ce oCblUeCTBABA C NoKanHu oTomnuTenHi ypeau Ha
ENeKTpu4ecka eHeprua TepMONOMNEHN KNMUMATULIM NO NpeLieHKka Ha MHBECTUTOpA.

PEXWM HA OBUTABAHE HA CTPAJIATA
Pexuma Ha obuTasaHe Ha crpagiaTa € 9 YacoB Ha aew ¢ obutaten ot 60 Yoseka.

OTOonNnRReM oeM

[TonmHa or oburaren

Tarenn Whet

BB - Mommcer.

Maxc.enHoBpeMeHHa MOLWMBOET

Bewtunatopn . o000 Wmr o [ _
FoMAK BeATURALMA o00 WIME 0,00 - 0,00 -

= -1 wim?



oM otémnénhe
ENIEM

WU3YUCNEHWE HA TOOWLLHATA NMOTPEBHA TOMNUHA 3A OTONNEHWE A MAKCUMAITHATA
HOPMATUBHA CTOMHOCT 3A OTOMNEHKWE HA 1m2 MONE3HA XWINULLHA NNOLY

WauncneHueTo Ha Teau napameTpy ce u3BbpiuBa cue codbTyepeH npoaykt EAB u e npeacTaseHo
B TabnuyeH Bua;

1. Ovonsictne

U - cTakn
EU-_'I'I

WaKTOD HA GODMETA
OTHOC, MNOW NPO30pUN

TeMr. C NoHWKEHNEe

Kiihina"a .

| KN na ronnocHabA. B0 %h

Trvomaa = VAT FrevEse
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WU U3TOYHUKA Ha OTON/NEeHWE e ra30B KOTest C KNA
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Obmo (orornexne
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5. OcseTnoHue
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ONPEAENAHE HA TOAULIEH PA3XOL BPYTHA NOTPEBEHA EHEPIAS1 NO KOMMOHEHETU

HA TOMNWHBENA N EHEPTMEH BAJNTAHC HA CTPAIATA
OaHHWTe ca gageHu 8 cnepBallata Tabnuua

MowHocTen Brogsker
B KOHKpeTHUA cnyya

ToAnuHHK 3aryn

' 5 Oceetrienne




Buaoee eneprua c koeduumeHT na Tparchopmauus

CNEUMGUYHA MTOTPEEHA EHEPTMA 3A OTOMN/IEHME kwh/m2 1,00 23,80 23,80)

CMEUWSD, PEGEP. NOTPEBHA,EHEPTUA 34 OTOMNA kWh/m2 1,60 30,20 30,20
NOTPEBHA EHEPIUAR 3A OTOMAEHME kWh 1,00 41310,00 41310,00
PE®EP. NOTPEGHA.EHEPMWA 3A OTONS kwWh 1,00 52457,40 52457,40

ONPEOENAHE HA TOWWHA CMELM®NYHA MOTPEEHA MBbPBUYHA EHEPTWA

MbpBKUYHa
EHepro- Koeduy | Pedepen P NotpebHa fTbpBHUYHa
Buaose eHeprua pedepeHT
HocuTen e eHeprun eHeprun eHeprma
p eHeprus

kWh/m2 kwh/m2 kwh/m?2 kWh/m?2

Otonnexnue ef.eHeprua 1,1 30,20 33,22 23,80 26,18
BeHTWnauuna en.eHeprun 3 0,00 0,00 0,00
Ere ef.eHeprua 3 1,80 5,40 1,80 5,40
Tomnu en.eHeprua 3 0,00 0,00 0,00
OceeTneHune eN.eHeprus 3 11,60 34,80 11,60 34,80
PazHu BAuAel [en.eneprua 3 6,60 19,80 6,60 19,80

O6bwo 50,20 93,22 43,80

ONPEOENAHE HA TOAWMIIHA NOTPEBHA MbPBWMYHA EHEPTUA

n

EHnepro- Koeduy | Pedepen PPEUtiHA MNotpebHa MbpeuyHa Emmcun
Buaoee eHeprua pedepent

HOCHUTENR ep eHepruA eHeprua eHeprua co2

eHeprua
kWh kWh kwh kWh T/FOpn,

OtonnexHue en.eHeprua 1,1 52457,40 5£7703,14 41310,00 45441,00 8,34
BeHTMNaLMA en.eHeprus 3 0,00 0,00 0,00 0,00
bre en.eHeprya 3 3051 9153,00 3051 9153,00 2,50
Momnu en.eHeprua 0,00 0 0,00 0,00
OceetneHue en.eHeprua 3 20184 60552,00 20184 60552,00 16,53
Pashu Bnunaew, len.eneprua 3 11534 34602,00 11534 34602,00 9,45
06wo 87226,40| 162010,14|  76079,00| 149748,00{ . : 36,82

OTonn.nnow, 1737 m2

CBU,
N F

B CTPALATA

HerHa cneunduyHa eHeprusa 3a oTonnexme 23,80

HeTHa €HepruA 3a oTronneHue 41310,00




ONPEAENAHE KNACA HA EHEPFOTOTPEB/IEHUECBIACHO NPUAOKEHWUE 10 OT HAP 7

EPmin, | EPmMax,

Knac | o e | whim® AQMWHNC TPATUBHN
AF < 70

A 70 140 »

< 281 340

D 341 400

E 401 500

o |
[ e

EPmin=70kW/m2 < EP = 86,18 kW/m2 < EPmax = 140 kW/m2

Cnopen " MpunoxeHue 10" knaca Ha enepronoTpebnexne Ha crpagata e

Crpapara OTroBapsa Ha knac ,B” oT ckanara Ha knacogere Ha eHepronotpebnenw ot Hapenba 7
cbrnacHo Mpunoxenne 10 kbm un.6 an.3

Bupaose TonaouMsonauum no eJ/IeMEHTHU
EnemeHTH Ha crpagara Bupose usonauuun
BbHLUHA CTEHA Tyxaa 25CM 10cm EPS
BbHLWHa cTeHa Tyxna/6eTon 25cm|4cm EPS, 6ecm XPS
5cm XPS ,moa nnoua Ha k+0,00 1 8cm XPS
no Hag3emeH LIOKbA Ha cyTepeH

Moa Haa HeoTonnaem obem

Mokpue HeTOHOB -Haj, OTOTINAEM
O obem

Nokpus ABOEH 6TOHOB €
Bb3AYW MexaunHa 1,18m

12cm XPS Bbpxy beToHHa nao4a

10cm XPS sbpxy 6eTOHHa AoNHA nAo4a

- e 6886
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