MNpunoxexne 1: Usyncnenna Ha KOed)MLl,VIeHTMTe Ha TonionpeMrnHaBaHe Ha NAbTHUTE orpakaaluy eiemeHTu

OnpepensHe Ha KOePULUEHTU Ha CTEHM
B MOMEHTa Ha U3BbpLUBaHe Ha o6cnepBaHeTo

OnpepenaHe Ha KoePULMEHTU Ha CTEHU
B cned, MepKM 3a eHepruiiHa epeKTUBHOCT

Nol Ume : TyxneHa 3udapus Nol Ume : TyxneHa 3udapus Kopnyc A
Cnow d A R U Cnow d A R U
- m W/mK [ m?K/W - m W/mK | m*K/W
Rsi 0,13 Rsi 0,13
Rse 0,04 Rse 0,04
1 BbTpelwHa masunka 0,020 0,7| 0,0286 1 BbTpelwHa masunka 0,020 0,7 10,0286
2 TyxneHa angapus 0,250 0,52 10,4808 2 TyxneHa angapuvs 0,250 0,52 10,4808
3 BbHLWHa ma3unka 0,040 0,87 0,0460 3 BbHLWHa ma3unika 0,040 0,87 0,0460
4 0,0000 4 Tonnousonauns EPS-F 0,200 0,032 6,2500
5 0,0000 5 BbHLWHa ma3unka 0,020 0,87 0,0230
0606LeHo : 0,72532 1,38 0606LeHO : 6,99831 0,14
Nol Ume : TyxneHa 3udapus
Cnow d A R U
- m W/mK | m?K/W
Rsi 0,13
Rse 0,04
1 BbTpelwHa masunka 0,020 0,7 10,0286
2 TyxneHa angapuvs 0,250 0,52 10,4808
3 BbHLWHa ma3unka 0,040 0,87 0,0460
4 Tonnousonauust EPS 0,100 0,04| 2,5000
5 BbHLWHa ma3unka 0,020 0,87 0,0230
0606LeHO : 3,24831 0,31
No2 Ume : TyxneHa 3udapus 40 cm. 6y4yapoa No2 Ume : TyxneHa 3udapus 40 cm. 6y4apoa
Cnow d A R U Cnow d A R U
- m W/mK | m2K/W - m | W/mK [ m*k/w
Rsi 0,13 Rsi 0,13
Rse 0,04 Rse 0,04
1 BbTpelwuHa masunka 0,020 0,7| 0,0286 1 BbTpelwHa masunka 0,020 0,7 10,0286
2 CTtomaHo6eToH 0,400 1,63| 0,2454 2 CToMaHo6eToH 0,400 1,63| 0,2454
3 Bapouum. nacbyeH pasT 0,030 0,870( 0,0345 3 Bapouum. nscvyeH pastg 0,030/ 0,870f 0,0345
4 Byyapaa 0,030 3,500/ 0,0086 4 Tonnousonauus EPS 0,100 0,04| 2,5000
5 0,0000 5 Nenuno Ha unveHToBa 0  0,010( 0,930( 0,0108
6 0 6 Byyapaa 0,030( 3,500/ 0,00857
0606LeHo : 0,48702 2,05 0606LeHO : 2,99778 0,33
No3 Ume : TyxneHa 3udapus 40 cm. MasuaKka No3 Ume : TyxneHa 3udapus 40 cM. Ma3unKa
Cnow d A R U Cnow d A R U
- m W/mK | m2k/W - m | W/mK [ m*k/w
Rsi 0,13 Rsi 0,13
Rse 0,04 Rse 0,04
1 BbTpelwHa masunka 0,020 0,7| 0,0286 1 BbTpelwHa masunka 0,020 0,7 10,0286
2 TyxneHa 3ngapus 40 cm. 0,400 0,52 0,7692 2 TyxneHa 3ngapus 40 cMm. 0,400 0,52 0,7692
3 BbHLWHa ma3unka 0,040 0,87 0,0460 3 BbHLWHaA ma3unka 0,040 0,87 0,0460
4 0,0000 4 Tonnousonauust EPS 0,100 0,04| 2,5000
5 0,0000 5 BbHLWHaA masunka 0,020 0,87 0,0230
0606LeHO : 1,01378 0,99 0606LLeHO : 3,53677 0,28

OnpepensHe Ha KoepULUEHTU Ha NOAOBE AUPEKTHO

rpaHuYyeLlu C BbHLIEH Bb34yX

OnpepgensaHe Ha KoepuUUEHTU Ha noaoBe
OVPEKTHO rpaHuyeLLy C BbHLLEH Bb3AyX

Nol Ume : Epkepu cepada Nol Ume: EpKepu cepada
Cnoit d A R U Cnoi d A R U
- m W/mK | m?K/W - m W/mK | m*K/W
Rsi 0,17 Rsi 0,17
Rse 0,04 Rse 0,04
1 Mapket 0,010 0,21 0,0476 1 Mapket 0,010 0,21| 0,0476
2 LinmeHTOBa 3ama3ska 0,050 0,93 0,0538 2 LinmeHToBa 3amaska 0,050 0,93| 0,0538
3 CtomaHo6eToH 0,200 1,63| 0,1227 3 CromaHo6eToH 0,200 1,63 0,1227
4 Tonnousoanuus MH. Ba 0,100 0,040| 2,5000 4 Tonnousoanumsa muH. Bal  0,100| 0,040( 2,5000
5 BbHWHa Masunka 0,020 0,870 0,0230 5 BbHWwHa Masunka 0,020 0,870| 0,0230
0606LeHOo : 2,95707 0,34 0606LLeHO : 2,95707 0,34




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

7.2. OnpepensiHe Ha KoepuuMeHTa Ha TON/IONPEeMUHABaHEe HAa NOKPUB NPU KOHCTPYKLMA € NOANOKPMUBHO NPOCTPAHCTBO

Tnn Ha nokpmea !!' Tun 1

Uz, A;
H 0,90 fe
™n 1 T H dBC= H dBC = 0,90 \ Rse2
L
Uw, Aw RsI2, §si2
B TaBaH HeoToNssAEM
H Rsew| Rsiw 6u
T™N 2 H dBC= H/2 dBC = 0 Rsel, q sel
A
Rsil
nomMeLyeHne oTonnsemMo
H1 H1 Bi
™n 3 dBc =  H2+(H1-H2)/2 H2
T H2 dBC = 0 U, Ay
V'=
T™Mn 4 Opyru BugoBe NOKpMBM dBC = =V'/A A'=
3BC =| #DIV/O!
A, - NnolL, Ha TaBaHckaTa nnoya A\ EKB - eKBMBaNeHTEH Koed. Ha TONMONPOBOAHOCT Ha Bb3AYLUHWUSI CIION
A, - NnoLy Ha NokpuBa Gr - kpuTepuii Ha Mpacxos
Ay - oLy, Ha BEPTUKANHUTE Orpaxaally eneMeHTu Pr - kputepuit Ha MpaHaTn
Ay = P*dBC € k - kopeKkunoHeH koed.
P - nepumeTbp Ha nokpuBa RU - TepMWUYHO CLNPOTUBNEHNE HA Bb3OYLUHWSA CrOW
OBC - BUCOYMHA Ha Bb3AYLUHUSA CrOn h, - BUCoYnHa Ha MbpBUSA BMA CTPAHNYHA CTeHa
g - 3eMHO yCKOpeHue h, - BuCo4nHa Ha BTOpWS BUA CTpaHW4Ha CTeHa
R - TepMUYHO CbNpOTUBREHNE Mpu BeHTMNUpPYeMo NOANOKPUBHO NPOCTPAHCTBO :
B - koed. Ha 06eMHO paswmnpeHne m B-X macoB AebuT Ha nocTbnBawms Bb3ayX, kg/h
0 e - BbHLUHA TeMnepaTypa C Hait-ronsiMa NPOAbIMKUTENHOCT 3@ OTOMMUTENHY B B-X TemnepaTypa Ha NoCTbMBaLLUSA B-X
cp,B-X cneund. TONMMHEH KanauuTeT Ha nocTbnBawms B-x, kJ/kg.K

g=[ 981




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

lMokpue kopnyc A

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnoit 0 A R L pux Cnoit 0 A R Lpux Cnoit 0 A R
- m W/mK | m’K/W - m W/mK | m’K/W - m W/mK | m’K/W
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelwwHa masu 0,020 0,7 0,029 3 CTtomaHob 0,100 1,63 0,061 3 0,000
4 Mepnut 0,085 0,26 0,326923 4 0,000 4 0,000
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D6061weHo R= | 0,7313722 U= | 1,367293P606wero R= | 0,276302255 U= | 3,6192249|0606weHo : R= | 0,532433 U= | 1,878172
7.2.2. OnpepenaHe Ha aebenrHa Ha Bb34YLWHUA CNOI B HEOTON/IABAHOTO NOAMNOKPUBHO NPOCTPAHCTBO
A= 199,03|m’ P= 51|m’ n= 0,3|h™ = | 179,127|m’
A, = 199,03|m’ d8C = 0,9 Uy= | 1,367293|W/m’k 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 3,619225|W/m’K Be= 0|°C
Ay = 43,7|m* HeyNTbTHEHW MOKPUBM Uw = | 1,878172|W/mK
4,733786315
o u= 473379 |°C B= | 0,003599|K™* Gr= 666603605 |- A= | 0,0247645|W/mK
0 ge1= 6,684 °Cc v= | 1,37E-05 m?/s Pr= 0,6975 - €= 58,73784 |-
0= 1,821 OC 0,705 GrPr= 464977631(- AeksB = 1,455 W/mK
Ree1=Rgi= 0,31|W/m’K Raiw = 0,13|W/m’K Uy = 1,148|W/m’K U, = 0,793|W/m’K
Rgi1 = 0,1 W/m’K Rsew = 0,04 W/m’K U, = 2,059 W/m?K
2
Rsez = 0,04|W/m’K Uy = 1,878|W/m’k U= [ 079|w/m’K




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

lNMokpue kopnyc B

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’K/W - m W/mK | m’K/W - m W/mK | m’K/wW
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelwwHa masu 0,020 0,7 0,029 3 CTtomaHob 0,100 1,63 0,061 3 0,000
4 Mepnut 0,085 0,26 0,326923 4 0,000 4 0,000
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D606weno R= | 0,7313722 U= | 1,367293Pb606weno R= | 0,276302255 U= | 3,6192249|0606weHo : R= | 0,532433 U= | 1,878172
7.2.2. OnpepensHe Ha aebennHa Ha Bb3AYLWHUA CNOI B HEOTONNABAHOTO NOANOKPMBHO NPOCTPAHCTBO
A= 546,63|m” P= 124|m’ n= 03|h* = | 546,63|m’
A, = 546,63|m’ d8C = 1 Ur= | 1,367293|W/m’K 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 3,619225|W/m’K Be= 0|°C
Aw = 105,0|m* HeYM/TbTHEHW MOKPUBM Uw = | 1,878172|W/m’K
4,769981696
Ou= 4,76998 °C B= 0,003598 K* Gr= 917113287|- A= 0,0247673|W/mK
0 ge1= 6,716 °Cc v= | 1,37E-05 m?/s Pr= 0,6975 - €= 63,61295 |-
04o= 1835 |°C 0,705 GrPr= | 639649867/ Neks= | 1576 |w/mk
Ree1=Rgi= 0,32|W/m’K Reiw = 0,13|W/m’K Uy = 1,138|W/m’K U, = 0,781|W/m’K
Ren = 0,1|W/m’K Rsew = 0,04|W/m’K U, = 2,026|W/m’k
2
Rsez = 0,04|W/m’K Uy = 1,878|W/m’k U= [ 078w/mK




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

IMokpue kopnyc C

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’k/w - m W/mK | m’k/w - m W/mK | m’K/W
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelwwHa masu 0,020 0,7 0,029 3 CTtomaHob 0,100 1,63 0,061 3 0,000
4 Mepnut 0,085 0,26 0,326923 4 0,000 4 0,000
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D606weno R= | 0,7313722 U= | 1,367293Pb606weno R= | 0,276302255 U= | 3,6192249|0606weHo : R= | 0,532433 U= | 1,878172
7.2.2. OnpepensHe Ha aebennHa Ha Bb3AYLWHUA CNOI B HEOTONNABAHOTO NOANOKPMBHO NPOCTPAHCTBO
A= 812,07|m’ P= 136|m’ n= 0,3/h™ = | 966,3633|m’
A, = 812,07|m’ d8C = 1,19 Ur= | 1,367293|W/m’K 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 3,619225|W/m’K Be= 0|°C
Aw = 115,8|m* HeYM/TbTHEHW MOKPUBM Uw = | 1,878172|W/m’K
4,835845792
0 u= 483585 |°C B= | 0,003597|K* Gr= | 1553761643|- A= | 0,0247724|Wimk
0 ge1= 6,773 °Cc v= | 1,37E-05 m?/s Pr= 0,6973 - €= 72,57139 |-
0= 1,861 °Cc 0,705 GrPr= 1083481978]- AeksB = 1,798 W/mK
Ree1=Rgi= 0,33|W/m’K Raiw = 0,13|W/m’K Uy = 1,121|W/m’K U, = 0,760|W/m’K
Ren = 0,1|W/m’K Reew = 0,04|W/m’K U, = 1,971|W/m’k
2
Rsez = 0,04|W/m’K Uy = 1,878|W/m’k U= [ 0,76/W/m’K




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

Tlokpue usmo4Ho Kpusno

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul) Nokpus (onpepensaHe Ha U2) CTeHM Ha NOANOKPUBHO NPOCTPAHCTBO
Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’K/W - m W/mK | m’K/W - m W/mK | m’K/wW

Rsil 0,1 Rsi2 0,1 Rsiw 0,13

Rsi2 0,17 Rse2 0,04 Rsew 0,04

1 OkayeH TaBaH H4 0,030 0,930 0,032 1 Xngpomnsor 0,002 0,17 0,012 1 BbTpelwHa 0,020 0,7 0,029

2 0,00 2 Xunapowusor, 0,006 0,17 0,035 2 TyxneHa 3y 0,250 0,79 0,316

3 0 3 LinmeHtoB 0,035 0,93 0,038 3 BbHLWHaA M 0,040 0,87 0,046

4 0 4 CToMaHOb6¢ 0,18 1,630 0,110 4 0,000

5 0 5 0 5 0

6 0 6 0 6 0

7 0 7 0 7 0

8 0 8 0 8 0

9 0 9 0 9 0
D606wWeHO R= | 0,30225806 U= 3,308431p606LeHO R= 0,33512268 U= | 2,9839819|0606wweHo0 : R= 0,561004 U= 1,782518

7.2.1. Npu pebennHata Ha Bb3AYLWHUA C/I01 No-masiKa oT 0,3 meTpa

dBC = 0,1
Rec = 0,15 - npu nonoxuntenHa TemnepaTypa Ha Bb3ayXa
Rec = 0,18| - npu oTpmuaTenHa TemnepaTypa Ha Bb3ayxa

Unokpme = 1,933|W/m’K




MpunoxeHue 1: U3uncneHms Ha Koed)MLI,MeHTMTe Ha TonionpemMunHaBaHe Ha NAbTHU Orpa*Kaalnte enemeHTun

Mop Ha oTonasaem cyTepeH

U' - ekBMBaneHTeH koeduUUMEHT Ha ToNnonpemMmnHaBaHe Ha noga
dt - o6La ekBMBaneHTHa aebenuHa
w - gebenunHa Ha BbHLUHWUTE CTEHU, M

Anousa MpUEMa ce = 2 Rf - TepMMYHO CBNPOTUBIEHME Ha NoYaTa Haj CyTepeHa Nnc HAaCTUIKUTE
rNYHa UNW HanykaHa 1,5 W/(mK) Rbf - TepMU4HO CbNPOTUBNEHNE Ha NloYaTa BbPXy 3eMs MIIHC HACTUIKUTE
necbununea 2 W/(mK) A - o6La nnowy Ha noga
ckana 3,5 W/(mK) P - 06wy nepumeTbp Ha crpagata
B' - gUMeHCUoHHa xapakTepucTuka Ha noaa
Rsi noTok oTrope Hagony 0,17 m*K/W  Uf - koepULMEHT Ha TONMONPEMUHABaHe Ha nnoyata Haz cyTepeHa
Rsi noTok xopu3oHTaneH 0,13 m?K/W  Ubf - KoenUMeHT Ha TonnonpeMmHaBaHe Ha noaa BbpXxy 3eMs
Rsi noTok oTrope Hagony 0,1 m?K/W  Ubw - koethyLIMEHT Ha TOMMONPEMUHABAHE HA CTEHWUTE MOf, 3EMSI
Rse 0,04 m?K/W  Uw - KoedULUMEHT Ha TOMNoNpeM1MHaBaHe Ha CTeHUTE Haz 3emsl

z - gbnboynHa Ha JonHaTa NMoBbPXHOCT Ha MoAa BbPXY 3EMsI OT HMBOTO Ha 3emsiTa, m

h - BUCOYMHa OT 3eMHaTa NOBbPXHOCT [0 AOMNEH Kpait Ha ropHaTa nroya Haf cyTepeHa, m
N - HeopraHuampaH Bb3Ayx000MeH BbB cyTepeHa, h-1

V - 06eM Ha Bb3yxa B CyTepeHa

No [ A Rbf No [ A Rbw
Cnon 2 Cnon 2
1-9 m W/mK | m°K/W 1-9 m W/mK | m°K/W
1 "paHuTOrpec/TepakoT, 0,03 3,49] 0,009 1 BbTpelwHa masnaka 0,02 0,70] 0,029
2 LinmeHToBa 3amaska 0,02 0,93] 0,0215 2 CtomaHo6eToH 0,40 1,63 0,2454
3 CTtomaHo6eToH 0,15 1,63 0,092 3 Xugpowusonaum 0,00 0,17| 0,0059
4 Xvnapousonauus 0,00 0,17| 0,0118 4 0
5 TpamboBaHa 6anacTy 0,15 1,5 0,1 5 0
6 0 6 0
7 0 7 0
8 0 8 0
9 0 9 0
hidden * (4-9) | 35= 0,352|0606wweHo| 0,234 hidden ~ (4-9) | 35= 0,421|0606wweH 0,2799

OnpeaensiHe Ha Ubf - npe3 noaa Ha noa3eMHUs eTax

A P B' w Rbf Rsi Rse  Anousa dtps z dty+0,52  Ubf
|1061,72] 1824 | 11641 | 030 | 023 [ 017 Joo04|] 2 | 1188 | 198 | 2,180 | 0,297 |

OnpeaensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax

if dtp>dw
Rbw Rsi Rse AnouyBa dw z Ubw Uw
| 028 | 013 | o004 | 2 | 0900 | 1,985 | | 0864 | | |
OnpeaensiHe Ha U'
h U [UT:4 U A
| | | | 132 | 0,441 | | | | 0,441 |1423,80
3,30 IMod 0,30 1061,72

CmeHu 0,86 362,08




MpunoxeHue 1: U3uncneHms Ha Koed)MLI,MeHTMTe Ha TonionpemMunHaBaHe Ha NAbTHU Orpa*Kaalnte enemeHTun

Mop Ha oTonasaem cyTepeH

Anousa NpMEMa ce = 2

U' - ekBMBaneHTeH koeduUUMEHT Ha ToNnonpemMmnHaBaHe Ha noga

dt - o6La ekBMBaneHTHa aebenuHa

w - gebenunHa Ha BbHLUHWUTE CTEHU, M

Rf - TepMMYHO CBNPOTUBIEHME Ha NoYaTa Haj CyTepeHa Nnc HAaCTUIKUTE

rNYHa UNW HanykaHa 1,5 W/(mK) Rbf - TepMU4HO CbNPOTUBNEHNE Ha NloYaTa BbPXy 3eMs MIIHC HACTUIKUTE
necbununea 2 W/(mK) A - o6La nnowy Ha noga
ckana 3,5 W/(mK) P - 06wy nepumeTbp Ha crpagata
B' - gUMeHCUoHHa xapakTepucTuka Ha noaa
Rsi noTok oTrope Hagony 0,17 m*K/W  Uf- KoeMUMEHT Ha TONNONPEMMHABaHe Ha nnovaTa Haj cyTepeHa
Rsi noTok xopu3oHTaneH 0,13 m?K/W  Ubf - KoenUMeHT Ha TonnonpeMmHaBaHe Ha noaa BbpXxy 3eMs
Rsi noTok oTrope Hagony 0,1 m’K/W  Ubw - KoedUUMEHT Ha TONNOMNPEMMHABaHe Ha CTEHUTE Nop, 3emsi
Rse 0,04 m?K/W  Uw - KoedULUMEHT Ha TOMNoNpeM1MHaBaHe Ha CTeHUTE Haz 3emsl
Z - AbNOOoYMHa Ha JonHaTa NOBBLPXHOCT Ha MoAa BbPXY 3eMsi OT HUBOTO Ha 3emsaTa, m
h - BUCOUMHa OT 3eMHaTa NOBBLPXHOCT 0 AOJNIEH Kpal Ha ropHaTa nnoya Haj cyTepeHa, m
N - HEOpPraHW3vpaH Bb3AyX00OMeH BbB cyTepeHa, h-1
V - 06emM Ha Bb3ayxa B cyTepeHa
No [ A Rbf No [ A Rbw
Cnon 2 Cnon 2
1-9 m W/mK | m°K/W 1-9 m W/mK | m°K/W
1 "paHuTOrpec/TepakoT, 0,03 3,49] 0,009 1 BbTpelwHa masnaka 0,02 0,70] 0,029
2 LinmeHToBa 3amaska 0,02 0,93] 0,0215 2 CtomaHo6eToH 0,40 1,63 0,2454
3 CTtomaHo6eToH 0,15 1,63 0,092 3 Xugpowusonaum 0,00 0,17| 0,0059
4 Xvnapousonauus 0,00 0,17| 0,0118 4 0
5 TpamboBaHa 6anacTy 0,15 1,5 0,1 5 0
6 0 6 0
7 0 7 0
8 0 8 0
9 0 9 0
hidden * (4-9) | 35= 0,352|0606wweHo| 0,234 hidden ~ (4-9) | 35= 0,421|0606wweH 0,2799
OnpeaensiHe Ha Ubf - npe3 noaa Ha noa3eMHUs eTax
A P B' w Rbf Rsi Rse AnouBa dty z dt,+0,5z  Ubf
| 4003 | 935 | 8563 | 0,30 | 0,23 | 0,17 | 0,04 | 2 | 1,188 | 252 | 2,449 | 0,338 |
OnpeaensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax
if dtbf>dW
Rbw Rsi Rse AnouyBa dw z Ubw Uw
| 028 | 013 | 004 | 2 | 0900 ]25226} | 0,763 | | |
OnpeaensiHe Ha U'
| | | | 273 | 0,496 | | | | 0,496 636,20
5,25 IMod 0,34 400,34
CmeHu 0,76 235,86




MpunoxeHue 1: U3uncneHna Ha KOe(I)MLI,VIeHTMTe Ha Ton/1I0NpeMnHaBaHe Ha NAbTHUTE Orpa*kaaln enemeHTn

MNop Hap HeoTonnsAem cyTepeH ( Hee.>0.5m )

Heomonnsem cymepeH nod Kopnyc 2

Anousa npuema ce = 2

U' - ekBMBaNEHTEH KOE(ULMEHT Ha TOMMONPEMUHaBaHe Ha Nnoaa

dt - o6wa ekBuBaneHTHa nebenvHa

W - aebenmHa Ha BbHLUHUTE CTeHWU, M

Rf - TepMUYHO CBNPOTUBMEHWE Ha NNoYaTa Haj CyTepeHa Nioc HacTUIKUTe

rNYHa UNW HanykaHa 1,5 W/(mK) Rbf - TepMU4HO CbNPOTMBIIEHME Ha NoYaTa BbPXY 3€Ms NMKC HACTUMKUTE
necbunuea 2 W/(mK) A - obwwa nrow Ha noga
ckana 3,5 W/(mK) P - 06w nepumeTbp Ha crpagarta
B' - AMMEHCUOHHA XapakTepucTvka Ha noga
Rsi notok otrope Hagony 0,17 MKW  Uf- KoedMLMEHT Ha TONMoNpeM1MHaBaHe Ha nnoyaTa Haf cyTepeHa
Rsi noTok xopu3oHTaneH 0,13 m?K/W  Ubf - KoedUUMEeHT Ha TonnonpemMrHaBaHe Ha Nofa BbpXy 3emMs
Rsi notok otrope Hagony 0,1 m?*K/W  Ubw - KOedULUMEHT Ha TONNonNpeMnHaBaHe Ha CTEHUTE Nof 3emsi
Rse 0,04 mM*KIW  Uw - koedUUMEHT Ha TonnonpeMnuHaBaHe Ha CTeHUTe Haj 3emsi
z - AbNGoYMHa Ha AonHaTa NOBLPXHOCT Ha NoJa BbPXy 3eMs OT HABOTO Ha 3emMsATa, m
h - BUCOYMHa OT 3eMHaTa NOBLPXHOCT [0 AOJIEH Kpaii Ha ropHaTa nroya Haj cyTepeHa, m
N - HeopraHuanpaH Bb3ayxoobmeH BbB cyTepeHa, h-1
V - obem Ha Bb3gyxa B CyTepeHa
No 3 A Rbf No 3 A Rf
Cnon 2 Cnon 2
1-9 m W/mK [ m"K/W 1-9 m W/mK m°K/W
1 Apm. Lium. 3am 0,02 0,93 0,022 1 Moa3aiika 0,03 3,49 0,009
2 CtomaHoGeToH 0,10 1,63 0,06135 2 Lium. 3am 0,02 0,93 0,022
3 Xuapowusonauus 0,00 0,17 0,005882 3 CTtomaHoGeToH 0,15 1,63 0,092
4 Tpamb6oBaHa 6anacTps 0,20 1,1| 0,181818 4 BbTpeluHa masunka 0,02 0,70 0,029
5 0 5 0,000
6 0 6 0,000
7 0 7 0,000
8 0 8 0,000
9 0 9 0,000
hidden * (4-9) 35= 0,321|0606LLeH: 0,271 hidden * (4-9) 5= 0,22|0606LeHq 0,151
OnpepgensiHe Ha Ubf - npe3 noaa Ha noA3eMHUA eTax
A P B' w Rbf Rsi Rse Anousa dtyy z dty+0,5z Ubf
[ 296,98 T 5369 | 1106 [ 042 J 027 J 027 [ 004 J 2 T 138 [ 29 [ 28 [ 0275 |
OnpegensiHe Ha Uf
Rsi Rse Uf
OnpepgensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax
No . [ A Rbw Rbw Rsi Rse Anousa
19 Croi m | WimK | mK/W [o3t [ 013 [ o002 | 2 |
1 BbTpelwHa masunka 0,02 0,70 0,029
2 CTtomaHo6eToH 0,40 1,63 0,245 if dt,>dw
3 Xvppousonauus 0,00 0,17 0,006 dw z Ubw Uw
4 0 [Tos7 T 29 [ oesa |
5 0
hidden * (4-9) 0= 0,421|0606LLeH! 0,280
OnpepgensiHe Ha U’ hes h

n \% 1/ U A
[ 397 | 1,35 | 03 [1179,011] 1,232 [0812 | 296,98

4,25




MpunoxeHue 1: U3uncneHna Ha KOe(I)MLI,VIeHTMTe Ha Ton/1I0NpeMnHaBaHe Ha NAbTHUTE Orpa*kaaln enemeHTn

MNop Hap HeoTonnsAem cyTepeH ( Hee.>0.5m )

Heomonnsem cymepeH nod Kopnyc 2

Anousa npuema ce = 2
MIMHA UK HanykaHa
necbynvea

ckana

Rsi notok otrope Hagony
Rsi noTok xopn3oHTaneH
Rsi notok otrope Hagony
Rse

U’ - ekBMBaneHTeH KoeuUMEHT Ha ToNnonpeMrHaBaHe Ha noja
dt - o6wa ekBuBaneHTHa nebenvHa
w - Ae6envHa Ha BbHLUHUTE CTeHU, M
Rf - TepMUYHO CBNPOTUBMEHME Ha NyoYaTa Haj cyTepeHa Nioc HacTUNKUTe
1,5 W/(mK) Rbf - TepMU4HO CbNPOTMBIIEHME Ha NoYaTa BbPXY 3€Ms NMKC HACTUMKUTE
2 W/(mK) A - obwwa nrow Ha noga
3,5 W/(mK) P - 06w nepumeTsp Ha crpagata
B' - AMMEHCUOHHA XapakTepucTvka Ha noga
0,17 MKW  Uf- KoedMLMEHT Ha TONMoNpeM1MHaBaHe Ha nnoyaTa Haf cyTepeHa
0,13 m?K/W  Ubf - KoedUUMEeHT Ha TonnonpemMrHaBaHe Ha Nofa BbpXy 3emMs
0,1 m®K/W Ubw - KOedULUMEHT Ha TONNonNpeMnHaBaHe Ha CTEHUTE Nof 3emsi
0,04 mM*KIW  Uw - koedUUMEHT Ha TonnonpeMnuHaBaHe Ha CTeHUTe Haj 3emsi

Z - AbN6oYMHa Ha JonHaTa NOBBPXHOCT Ha NoAa BbpXy 3eMA OT HUBOTO Ha 3emMATa, m
h - BUCOYMHA OT 3eMHaTa NOBBLPXHOCT 40 AOMEH Kpal Ha ropHaTa nno4va Haj cytepeHa, m

N - HeopraHuaupaH Bb3ayxoobMeH BbB cyTepeHa, h-1
V - 06em Ha Bb3ayxa B cyTepeHa

No . 3 A Rbf No . 3 A Rf
Cnon 2 Cnon 2
1-9 m W/mK [ m"K/W 1-9 m W/mK m°K/W
1 Apm. Lium. 3am 0,02 0,93 0,022 1 Moa3aiika 0,03 3,49 0,009
2 CtomaHoGeToH 0,10 1,63 0,06135 2 Lium. 3am 0,02 0,93 0,022
3 Xuapowusonauus 0,00 0,17 0,005882 3 CTtomaHoGeToH 0,15 1,63 0,092
4 Tpamb6oBaHa 6anacTps 0,20 1,1| 0,181818 4 BbTpeluHa masunka 0,02 0,70 0,029
5 0 5 0,000
6 0 6 0,000
7 0 7 0,000
8 0 8 0,000
9 0 9 0,000
hidden * (4-9) 35= 0,321|0606LLeH: 0,271 hidden * (4-9) 5= 0,22|0606LeHq 0,151
OnpepgensiHe Ha Ubf - npe3 noaa Ha noA3eMHUA eTax
A P B' w Rbf Rsi Rse Anousa dtyy z dty+0,5z Ubf
[6373 | 4790 | 266 [ 042 | 027 | 017 | 004 | 2 [ 138 | 220 [ 248 | 0544 |
OnpegensiHe Ha Uf
Rsi Rse Uf
2,038
OnpepgensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax
No Croii 5 A Rbw Rbw Rsi Rse Anousa
19 on m | WimK | mK/W [ o5 [ 013 | o002 | 2 |
1 BbTpelwHa masunka 0,02 0,70 0,029
2 CTtomaHo6eToH 0,40 1,63 0,245 if dt,>dw
3 Xvppousonauus 0,00 0,17 0,006 dw z Ubw
4 0 | 142 | 22 | o646 |
hidden * (4-9) | 35= 0,421|0606LLeH! 0,280
OnpepgensiHe Ha U’ hes h n \ 1/u U A
[22 T 020 [ 03 [ 140,206 | 1,347 [ 0,742 | 63,73

2,4




anUlOJKEHUe 1: U34yucneHus Ha Koed)uuueHmume Ha mornsaonpemuHasaHe Ha rnasmyiume ozpamamqu esnemeHmu

Mop BbpXY 3ema

Modoea naoua evpxy 3emsa (1)

Anousa npvema ce = 2

rMyHa UnNu HanykaHa 1,5 W/(mK)
necbynuea 2 W/(mK)
ckana 3,5 W/(mK)
Rsi noTok oTrope Hafomny 0,17 m’K/W
Rsi NoTok Xopn3oHTaneH 0,13 m?K/W
Rsi noTok oTrope Hafomny 0,1 m?K/W
Rse 0,04 m*K/W

dt - obwa ekBMBaneHTHa aebennHa
w - nebenuHa Ha BbHLUHUTE CTeHU, M

Rf - TEPMUYHO CBNPOTUBNEHME Ha NioYaTa Nic HaCTUNKNTe

A - obLa nrowy Ha noaa
P - o6y nepumeTbp Ha crpagata
B' - AVMEHCMOHHA XapaKTepucTvka Ha noga

- Lo
x
-
Es
<
3
[ e
=10 he£2m
hy=3m
h =4&m
) S I N A | 1l
0s T by = 5m
— h Zi0m
11 11} 11 1l
1 1.1 111 11 1]
w2 461102 66102 46102 ¢610°
IA,m2

®.r. 8.1. ExnuBaientei KoeUuHEHT 1ia TonionpeMunanine ky

D1 - WnpoYmHa Ha nsonaymndata, XopmM3oHTanHoO NnoctaBeHa noj nnovara,m
D2 - WnpoYnHa Ha nsonauunsaTta, BepTukanHo noctaBeHa OTBbTpe Ha beH,D,aMeHTa

A P B' w Rf Rsi Rse AnoyBa dt U
[[13530 [ 51,40 | 5265 [ 042 | 0,23 0,04 1,308
No Croii 3 A Rf
1-9 nou m W/mK_| m°K/W
1 Moaaiika 0,03 3,49 0,009
2 LinmeHTOBa 3ama3ka 0,02 0,93| 0,021505
3 CTtomaHoGeToH 0,15 1,63| 0,092025
4 Xvppouvsonaumsa 0,00 0,17| 0,011765
5 TpamboBaHa 6anactp 0,15 1,5 0,1
6 0
7 0
8 0
9 0
hidden ” (4-9) | 3o= 0,352|0606weH] 0,233891
Be3 brnoea nsonauus Hg = 79,25307
1 bes brnoea nsonauus
Yge= 0 Yg= U= 0,59
2 C brnosa usonauusi
a) C n3onauusATa e no brbfla Ha nogosarta ninova
D1 &n An Rn d Anousa Wge U KpaiHu peayntatu
0,032 ] 1,875 3,690 2 -0,245
6) C nsonauusaTta e no BACOYMHA Ha pyHAaMeHTa
D2 3 An Rn d Anousa  Yge U
0,037 | 1622 3,183 2 -0,161




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

Tlokpue usmo4Ho Kpusno

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’k/w - m W/mK m°K/W - m W/mK | m’K/W
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelwwHa masu 0,020 0,7 0,029 3 XPS 0,300 0,035 8,571 3 EPS 0,200 0,032 6,250
4 Mepnut 0,085 0,26 0,326923 4 CTtomaHob 0,100 1,63 0,061 4 BbHLWHA M3 0,040 0,870 0,046
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D606weno R= | 0,7313722 U= | 1,367293Pb606weno R= | 8,847730826 U= | 0,1130233|0606weHo : R= | 6,82841 U= | 0,146447
7.2.2. OnpepensHe Ha aebennHa Ha Bb3AYLWHUA CNOI B HEOTONNABAHOTO NOANOKPMBHO NPOCTPAHCTBO
A= 199,03|m’ P= 51|m’ n= 0,1|h™ = | 179,127|m?
A, = 199,03|m’ dBC = 0,9 Ur= | 1,367293|W/m’K 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 0,113023|W/m’K Be= 0|°C
Ay = 43,7|m* YMTbTHEHN NOKPUBY Uy = | 0,146447|W/m‘K
16,84553243
0 u= 16,84553 |°C B= | 0,003448|K* Gr= 69769442|- A= | 0,0256971|wimk
0 ge1= 17,140 °Cc v= | 1,48E-05 m?/s Pr= 0,6733 - €= 33,11539 |-
0= 16,522 °Cc 0,699 GrPr= 46976389|- AeksB = 0,851 W/mK
Ree1=Rs2= 0,53|W/m’K Raiw = 0,13|W/m’K Uy = 0,917|W/m’K U, = 0,143|W/m’K
Rs1 = 0,1|W/m’K Reew = 0,04|W/m’K U, = 0,108|W/m’K
Reez= 0,04|W/m’K Uy = 0,146|W/m’ U= [ oaa|w/m’




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

Tlokpue usmo4Ho Kpusno

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’k/w - m W/mK | m’k/w - m W/mK | m’K/W
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelHa masu 0,020 0,7 0,029 3 |xps 0,120 0,035 3,429 3 EPS 0,100 0,040 2,500
4 Mepnut 0,085 0,26 0,326923 4 CTtomaHob 0,100 1,63 0,061 4 BbHLWHA M3 0,040 0,870 0,046
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D606uieHO R= 0,7313722 U= 1,367293pP606ueHO R= 3,704873683 U= 0,2699147(060611eHO : R= 3,07841 U= 0,324843
7.2.2. OnpepensHe Ha aebennHa Ha Bb3AYLWHUA CNOI B HEOTONNABAHOTO NOANOKPMBHO NPOCTPAHCTBO
A= 546,63|m” P= 124|m’ n= 0,1]n* = | 546,63|m’
A, = 546,63|m’ d8C = 1 Ur= | 1,367293|W/m’K 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 0,269915|W/m’K Be= 0|°C
Aw = 105,0|m* YMTbTHEHW MOKPUBM Uw = | 0,324843|W/m°K
14,99397119
Ou= 14,99397 °C B= 0,00347 K* Gr= 196899773]- A= 0,0255545|W/mK
0 ge1= 15,542 °Cc v= | 1,46E-05 m?/s Pr= 0,6770 - €= 42,98039 |-
IS 14306 |°C 0,700 GrPr= | 133303521 Neks= | 1,008 |w/mK
Ree1=Rgi= 0,46|W/m’K Raiw = 0,13|W/m’K Uy = 0,984|W/m’K U, = 0,254|W/m’K
Ren = 0,1|W/m’K Reew = 0,04|W/m’K U, = 0,246|W/m’k
2
Ree2 = 0,04|W/m’K Uy = 0,325|W/m’K U, = 0,25|W/m’K
2
Ur (+10% Tonn. MocTtoBe) = 0,28 W/m K




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

Tlokpue usmo4Ho Kpusno

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul)

Nokpus (onpepensaHe Ha U2)

CteHu Ha NOANOKPUBHO NPOCTPAHCTBO

Lpux Cnoit 0 A R L pux Cnoit 0 A R Lpux Cnoit 0 A R
- m W/mK | m’K/W - m W/mK | m’K/W - m W/mK | m’K/wW
Rsil 0,1 Rsi2 0,1 Rsiw 0,13
Rsi2 0,17 Rse2 0,04 Rsew 0,04
1 LinmeHToBa 3am{ 0,030 0,93 0,032 1 Xbapoun3o] 0,010 0,17 0,059 1 TyxneHa 3y 0,250 0,790 0,316
2 CTtomaHobeToH 0,120 1,63 0,074 2 Linm. 3amg 0,015 0,93 0,016 2 BbHLWHA M3 0,040 0,870 0,046
3 BbTpelHa masu 0,020 0,7 0,029 3 |xps 0,120 0,035 3,429 3 EPS 0,100 0,040 2,500
4 Mepnut 0,085 0,26 0,326923 4 CTtomaHob 0,100 1,63 0,061 4 BbHLWHA M3 0,040 0,870 0,046
5 0 5 0 5 0
6 0 6 0 6 0
7 0 7 0 7 0
8 0 8 0 8 0
9 0 9 0 9 0
D606uieHO R= 0,7313722 U= 1,367293pP606ueHO R= 3,704873683 U= 0,2699147(060611eHO : R= 3,07841 U= 0,324843
7.2.2. OnpepensHe Ha aebennHa Ha Bb3AYLWHUA CNOI B HEOTONNABAHOTO NOANOKPMBHO NPOCTPAHCTBO
A = 812,07|m” P= 136|m’ n= 0,1]n* = | 966,3633|m’
A, = 812,07|m’ d8C = 1,19 Uy= | 1,367293|W/m’k 0i= 19|°C
Bb3yX0NponyCKAMBOCT U,= | 0,269915|W/m’K Be= 0|°C
Aw = 115,8|m* YMTbTHEHW MOKPUBM Uw = | 0,324843|W/m°K
15,07937616
Ou= 15,07938 °C B= 0,003469 K* Gr= 329283195(- A= 0,0255611|W/mK
0 ge1= 15,615 °Cc v= | 1,46E-05 m?/s Pr= 0,6768 - €= 48,87357 |-
0 ¢o= 14,387 °Cc 0,699 GrPr= 222872449|- AeksB = 1,249 W/mK
Ree1=Rgi= 0,48|W/m’K Reiw = 0,13|W/m’K Uy = 0,964|W/m’K U, = 0,246|W/m’K
Ren = 0,1|W/m’K Rsew = 0,04|W/m’K U, = 0,245|W/m’k
2
Ree2 = 0,04|W/m’K Uy = 0,325|W/m’K U, = 0,25/ W/m’K
2
Ur (+10% Tonn. MocTtoBe) = 0r27 W/m K




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

7.2. OnpepensiHe Ha KoepuuMeHTa Ha TON/IONPEeMUHABaHEe HAa NOKPUB NPU KOHCTPYKLMA € NOANOKPMUBHO NPOCTPAHCTBO

Tnn Ha nokpmea !!' Tun 1

Uz, A;
H 0,10 fe
™n 1 T H dBC= H dBC = 0,10 \ Rse2
L
Uw, Aw RsI2, §si2
B TaBaH HeoToNssAEM
H Rsew| Rsiw 6u
T™N 2 H dBC= H/2 dBC = 0 Rsel, q sel
A
Rsil
nomMeLyeHne oTonnsemMo
H1 H1 Bi
™n 3 dBc =  H2+(H1-H2)/2 H2
T H2 dBC = 0 U, Ay
V'=
T™Mn 4 Opyru BugoBe NOKpMBM dBC = =V'/A A'=
3BC =| #DIV/O!
A, - NnolL, Ha TaBaHckaTa nnoya A\ EKB - eKBMBaNeHTEH Koed. Ha TONMONPOBOAHOCT Ha Bb3AYLUHWUSI CIION
A, - NnoLy Ha NokpuBa Gr - kpuTepuii Ha Mpacxos
Ay - oLy, Ha BEPTUKANHUTE Orpaxaally eneMeHTu Pr - kputepuit Ha MpaHaTn
Ay = P*dBC € k - kopeKkunoHeH koed.
P - nepumeTbp Ha nokpuBa RU - TepMWUYHO CLNPOTUBNEHNE HA Bb3OYLUHWSA CrOW
OBC - BUCOYMHA Ha Bb3AYLUHUSA CrOn h, - BUCoYnHa Ha MbpBUSA BMA CTPAHNYHA CTeHa
g - 3eMHO yCKOpeHue h, - BuCo4nHa Ha BTOpWS BUA CTpaHW4Ha CTeHa
R - TepMUYHO CbNpOTUBREHNE Mpu BeHTMNUpPYeMo NOANOKPUBHO NPOCTPAHCTBO :
B - koed. Ha 06eMHO paswmnpeHne m B-X macoB AebuT Ha nocTbnBawms Bb3ayX, kg/h
0 e - BbHLUHA TeMnepaTypa C Hait-ronsiMa NPOAbIMKUTENHOCT 3@ OTOMMUTENHY B B-X TemnepaTypa Ha NoCTbMBaLLUSA B-X
cp,B-X cneund. TONMMHEH KanauuTeT Ha nocTbnBawms B-x, kJ/kg.K

g=[ 981




Mpunoxerue 1: N3yucaeHus Ha KoeguyueHmMume Ha MonaoMpPeMUHA8AHE HA MAbMHUME 02PAXOAUU enemeHmu

Tlokpue usmo4Ho Kpusno

|'(0€¢MLI,VI€HTVI Ha TonnaonpemMmunHaBaHe

TaBsaH (onpeaenaHe Ha Ul) Nokpus (onpepensaHe Ha U2) CTeHM Ha NOANOKPUBHO NPOCTPAHCTBO
Lpux Cnow d A R L pux Cnoi d A R Lpux Cnow o A R
- m W/mK | m’K/W - m W/mK | m’K/W - m W/mK | m’K/wW

Rsil 0,1 Rsi2 0,1 Rsiw 0,13

Rsi2 0,17 Rse2 0,04 Rsew 0,04

1 OkayeH TaBaH H4 0,030 0,930 0,032 1 Xngpomnsor 0,006 0,17 0,035 1 BbTpelwHa 0,020 0,7 0,029

2 0,00 2 XPS usong 0,120 0,035 3,429 2 TyxneHa 3y 0,250 0,79 0,316

3 0 3 Xngpomnsor 0,002 0,17 0,012 3 BbHLWHaA M 0,040 0,87 0,046

4 0 4 Xuapowusor, 0,006 0,17 0,035 4 0,000

5 0 5 LinmeHtoB 0,035 0,93] 0,0376344 5 0

6 0 6 CToMaHOb6¢ 0,18 1,630 0,1104294 6 0

7 0 7 0 7 0

8 0 8 0 8 0

9 0 9 0 9 0
D606wWeHO R= | 0,30225806 U= 3,308431p606LeHO R= 3,798988226 U= | 0,2632280|0606wweHo : R= 0,561004 U= 1,782518

7.2.1. Npu pebennHata Ha Bb3AYLWHUA C/I01 No-masiKa oT 0,3 meTpa

dBC = 0,1
Rec = 0,15 - npu nonoxuntenHa TemnepaTypa Ha Bb3ayXa
Rec = 0,18| - npu oTpmuaTenHa TemnepaTypa Ha Bb3ayxa
Unoxpma = 0,251 W/le
U, (+10% T™) = 0,28|W/m’K




MpunoxeHue 1: U3uncneHna Ha KOe(I)MLI,VIeHTMTe Ha Ton/1I0NpeMnHaBaHe Ha NAbTHUTE Orpa*kaaln enemeHTn

MNop Hap HeoTonnsAem cyTepeH ( Hee.>0.5m )

Heomonnsem cymepeH nod Kopnyc 2

Anousa npuema ce = 2

U' - ekBMBaNEHTEH KOE(ULMEHT Ha TOMMONPEMUHaBaHe Ha Nnoaa

dt - o6wa ekBuBaneHTHa nebenvHa

W - aebenmHa Ha BbHLUHUTE CTeHWU, M

Rf - TepMUYHO CBNPOTUBMEHWE Ha NNoYaTa Haj CyTepeHa Nioc HacTUIKUTe

rNYHa UNW HanykaHa 1,5 W/(mK) Rbf - TepMU4HO CbNPOTMBIIEHME Ha NoYaTa BbPXY 3€Ms NMKC HACTUMKUTE
necbunuea 2 W/(mK) A - obwwa nrow Ha noga
ckana 3,5 W/(mK) P - 06w nepumeTbp Ha crpagarta
B' - AMMEHCUOHHA XapakTepucTvka Ha noga
Rsi notok otrope Hagony 0,17 MKW  Uf- KoedMLMEHT Ha TONMoNpeM1MHaBaHe Ha nnoyaTa Haf cyTepeHa
Rsi noTok xopu3oHTaneH 0,13 m?K/W  Ubf - KoedUUMEeHT Ha TonnonpemMrHaBaHe Ha Nofa BbpXy 3emMs
Rsi notok otrope Hagony 0,1 m?*K/W  Ubw - KOedULUMEHT Ha TONNonNpeMnHaBaHe Ha CTEHUTE Nof 3emsi
Rse 0,04 mM*KIW  Uw - koedUUMEHT Ha TonnonpeMnuHaBaHe Ha CTeHUTe Haj 3emsi
z - AbNGoYMHa Ha AonHaTa NOBLPXHOCT Ha NoJa BbPXy 3eMs OT HABOTO Ha 3emMsATa, m
h - BUCOYMHa OT 3eMHaTa NOBLPXHOCT [0 AOJIEH Kpaii Ha ropHaTa nroya Haj cyTepeHa, m
N - HeopraHuanpaH Bb3ayxoobmeH BbB cyTepeHa, h-1
V - obem Ha Bb3gyxa B CyTepeHa
No 3 A Rbf No 3 A Rf
Cnon 2 Cnon 2
1-9 m W/mK [ m"K/W 1-9 m W/mK m°K/W
1 Apm. Lium. 3am 0,02 0,93 0,022 1 Moa3aiika 0,03 3,49 0,009
2 CtomaHoGeToH 0,10 1,63 0,06135 2 Lium. 3am 0,02 0,93 0,022
3 Xuapowusonauus 0,00 0,17 0,005882 3 CTtomaHoGeToH 0,15 1,63 0,092
4 Tpamb6oBaHa 6anacTps 0,20 1,1| 0,181818 4 BbTpeluHa masunka 0,02 0,70 0,029
5 0 5 0,000
6 0 6 0,000
7 0 7 0,000
8 0 8 0,000
9 0 9 0,000
hidden * (4-9) 35= 0,321|0606LLeH: 0,271 hidden * (4-9) 5= 0,22|0606LeHq 0,151
OnpepgensiHe Ha Ubf - npe3 noaa Ha noA3eMHUA eTax
A P B' w Rbf Rsi Rse Anousa dtyy z dty+0,5z Ubf
[ 296,98 T 5369 | 1106 [ 042 J 027 J 027 [ 004 J 2 T 138 [ 29 [ 28 [ 0275 |
OnpegensiHe Ha Uf
Rsi Rse Uf
OnpepgensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax
No . [ A Rbw Rbw Rsi Rse Anousa
19 Croi m | WimK | mK/W [o3t [ 013 [ o002 | 2 |
1 BbTpelwHa masunka 0,02 0,70 0,029
2 CTtomaHo6eToH 0,40 1,63 0,245 if dt,>dw
3 Xvppousonauus 0,00 0,17 0,006 dw z Ubw Uw
4 0 [Tos7 T 29 [ oesa |
5 0
hidden * (4-9) 0= 0,421|0606LLeH! 0,280
OnpepgensiHe Ha U’ hes h

n \% 1/ U A
[ 397 | 1,35 | 03 [1179,011] 1582 [ 0632 | 296,98

4,25




MpunoxeHue 1: U3uncneHna Ha KOe(I)MLI,VIeHTMTe Ha Ton/1I0NpeMnHaBaHe Ha NAbTHUTE Orpa*kaaln enemeHTn

MNop Hap HeoTonnsAem cyTepeH ( Hee.>0.5m )

Heomonnsem cymepeH nod Kopnyc 2

Anousa npuema ce = 2

U' - ekBMBaNEHTEH KOE(ULMEHT Ha TOMMONPEMUHaBaHe Ha Nnoaa

dt - o6wa ekBuBaneHTHa nebenvHa

W - aebenmHa Ha BbHLUHUTE CTeHWU, M

Rf - TepMUYHO CBNPOTUBMEHWE Ha NNoYaTa Haj CyTepeHa Nioc HacTUIKUTe

rNYHa UNW HanykaHa 1,5 W/(mK) Rbf - TepMU4HO CbNPOTMBIIEHME Ha NoYaTa BbPXY 3€Ms NMKC HACTUMKUTE
necbunuea 2 W/(mK) A - obwwa nrow Ha noga
ckana 3,5 W/(mK) P - 06w nepumeTbp Ha crpagarta
B' - AMMEHCUOHHA XapakTepucTvka Ha noga
Rsi notok otrope Hagony 0,17 MKW  Uf- KoedMLMEHT Ha TONMoNpeM1MHaBaHe Ha nnoyaTa Haf cyTepeHa
Rsi noTok xopu3oHTaneH 0,13 m?K/W  Ubf - KoedUUMEeHT Ha TonnonpemMrHaBaHe Ha Nofa BbpXy 3emMs
Rsi notok otrope Hagony 0,1 m?*K/W  Ubw - KOedULUMEHT Ha TONNonNpeMnHaBaHe Ha CTEHUTE Nof 3emsi
Rse 0,04 mM*KIW  Uw - koedUUMEHT Ha TonnonpeMnuHaBaHe Ha CTeHUTe Haj 3emsi
z - AbNGoYMHa Ha AonHaTa NOBLPXHOCT Ha NoJa BbPXy 3eMs OT HABOTO Ha 3emMsATa, m
h - BUCOYMHa OT 3eMHaTa NOBLPXHOCT [0 AOJIEH Kpaii Ha ropHaTa nroya Haj cyTepeHa, m
N - HeopraHuanpaH Bb3ayxoobmeH BbB cyTepeHa, h-1
V - obem Ha Bb3gyxa B CyTepeHa
No 3 A Rbf No 3 A Rf
Cnon 2 Cnon 2
1-9 m W/mK [ m"K/W 1-9 m W/mK m°K/W
1 Apm. Lium. 3am 0,02 0,93 0,022 1 Moa3aiika 0,03 3,49 0,009
2 CtomaHoGeToH 0,10 1,63 0,06135 2 Lium. 3am 0,02 0,93 0,022
3 Xuapowusonauus 0,00 0,17 0,005882 3 CTtomaHoGeToH 0,15 1,63 0,092
4 Tpamb6oBaHa 6anacTps 0,20 1,1| 0,181818 4 BbTpeluHa masunka 0,02 0,70 0,029
5 0 5 0,000
6 0 6 0,000
7 0 7 0,000
8 0 8 0,000
9 0 9 0,000
hidden * (4-9) 35= 0,321|0606LLeH: 0,271 hidden * (4-9) 5= 0,22|0606LeHq 0,151
OnpepgensiHe Ha Ubf - npe3 noaa Ha noA3eMHUA eTax
A P B' w Rbf Rsi Rse Anousa dtyy z dty+0,5z Ubf
[ 6373 T 4790 T 2066 [ 042 J 027 J 017 [ 004 J 2 T 138 [ 220 [ 248 [ 0544 |
OnpegensiHe Ha Uf
Rsi Rse Uf
OnpepgensiHe Ha Ubw - npe3 cTeHUTe Ha NOA3eMHUA eTax
No . [ A Rbw Rbw Rsi Rse Anousa
19 Croi m | WimK | mK/W [ o5 [ 013 | o002 | 2 |
1 BbTpelwHa masunka 0,02 0,70 0,029
2 CTtomaHo6eToH 0,40 1,63 0,245 if dt,>dw
3 Xvppousonauus 0,00 0,17 0,006 dw z Ubw Uw
4 0 [T122 T 22 | o626 |
hidden * (4-9) | 5= 0,421|0606LLeH: 0,280
OnpepgensiHe Ha U’ hes h

n Y% m u A
[22 T o020 ] 03 [ 140,206 | 1627 [ 0615 | 63,73

2,4




