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06 yreep:xaeHnn cBoaa npasni «KoHeTpyKunu orpasxialomue 3qaHuii.
XapakTepHeTHKH TeNI0TeXHHYeCKHX HeOTHOPOAHOCTEHY

B cooreercteuM co crathei 16 ®enepansHoro 3akoHa or 27 nexabpsa 2002 r.
Ne  184-03 «O TexHM4YeckoM peryiHpoBaHHM», [IpaBunamu paspadoTku
H YTBep#JIeHHA CBOAOB LIPABHJI, YTBEPIKISHHBIMH NOCTaHOBIEHHEM [IpaBHTENbCTBA
Poccuiickoii Penepanmn ot 19 Hoabpa 2008 r. Ne 858, noamynkTom 5.2.9 mynkra 5
TMonoxenua o MHHHCTEPCTBE CTPOHTENBECTBA H  KHIHIHO-KUMMY HAIBHOLO
X035HCTBA, YTBEPKIEHHOTO TIOCTaHOBJIEHHEM [IpaBHTENLCTBA
Poccuiickoit Pepepaunn vt 18 nosbps 2013 1. Ne 1038, npukasbiBao:

1. VTBepauTs 1 BBecTH B AeficTere ¢ 30 anpems 2015 roja npunaraeMbli CBOJ
nparkn «KOHCTPYKLHH OTPaykIaolive 31aHHH, XapakTepHCTHKH TEeMIOTeXHHUeCKHX
HEeOHOPOIHOCTEHM.

2, lenapTaMeHTy  TPamoCTPOMTENBHOH  JeATeNBHOCTH M apXHTEKTYpSI
ofiecneunts OMyGnuKoBaHHE Ha oduuManbHoM cafitfe  MuHcTpos Poccuu
B HH(OPMAMOHHO-TENEKOMMYHHKaUHOHHOH  cetn  «Mureper»  Tekcra
yTRepikAeHHoro  cgofa  mpaeun  «KOHCTPYKUMH — Orpakjiaioliye  3JaHUH.
XapakTepUCTHKH TEMIOTEXHHYECKHX HEOTHOPOIHOCTEH» B 3NEKIPUHHO-UM(pPOBOH
(opme B cpok 1o 15 mag 2015 ropa.

3. KoH1pons 3a HCTIONHEHHEM HACTOALICTO NpPHKa3a  BOMIOWHTL
Ha 3aMecTHTens MHHMCTPa CTPOMTENBCTBA M MKHITHLIHO-KOMMYHAIBHOIO X034iCTBa
Poceuniicroii Penepaunn H0.V. Peiineana.

H.o. MunucTpa J1.O. CraBruxuii
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MpeaucnoBue

CBeneHus o ceBoge npasun

1 NCMOJIHUTENb — Hay4Ho-uccnegoBaTenbCKUA UHCTUTYT CTpouTENnbHOM unsmkm Poccuiickon
aKageMumn apxuTekTypbl U cTpoutenbHbix Hayk (HUMC® PAACH)

2 BHECEH TexHn4eckum koMuTeTom no ctaHgaptusaumm TK 465 «CtpoutenscTBo»

3 TMOANOTOBJNEH «k yTBepxaeHuto [enapTameHTOM rpafoCTPOUTENbHOW  OeATENbHOCTH
N apxuTekTypbl MuHMCTEpCTBA CTPOMUTENBCTBA M KUIULLHO-KOMMYHanbHOrO Xo3slcTBa Poccuickon
Pepnepauun (MuHcTpon Poccun)

4 YTBEP>XOEH npukaszom MuHucTepcTBa CTPOMTENBLCTBA U KUSULLHO-KOMMYHASbHOIO X03AncTBa
Poccwuiickon ®epepauun ot 8 anpens 2015 r. Ne 261/np v BBegeH B genctaume ¢ 30 anpensa 2015.

5 SBAPEMTMCTPUPOBAH ®epepanbHblM  areHTCTBOM MO TEXHWYECKOMY  perynMpoBaHuio
n meTtponoruu (PocctaHgapT)

6 BBEJEH BINEPBbIE

UHpopmayusi 06 UsMeHeHUsIX K HacmosiuieMy c80o0y npaesursi, @ makxe meKkcmbl U3MeHeHUl U ronpasok
pasmeuwjaromesi 8 UHGhopMayUOHHOU cucmeme 0buwiezo rnonbL308aHust — Ha oguyuansHom catime MuHucmepcmea
10 cmpoumesibCmay U XUUWHO-KOMMYHaibHOMYy xo3siticmey Poccutickol ®edepayuu 8 cemu lHmepHem
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BeepeHue

Hacrosmuii cBon mpaBuin paspaboTaH B pa3BUTHE pasjena S
u npuioxxkenust K CIT 50.13330 «CHull 23-02-2003 TenutoBast 3amura
3laHUI», C LIEJbI0 MOBBIIIEHUS YPOBHS MPOEKTUPOBAHUS TEIJIOBON
3al0UTHl  3[JaHUK, YIOPOUICHHUS W YHOPSJIOYMBAHHUS — PabOTHI
CHEIHAIUCTOB, MPOEKTUPYIOIIMUX  TEIJOBOW  KOHTYp  3/aHUS.
OCHOBHYIO YacTh CBOJIA MPABUJI COCTABISIOT TAOIHIIBI C paCYCTHBIMU
XapaKTePUCTUKAMU PA3IUYHBIX Y3JI0B KOHCTPYKIIUI, MO3BOJIAIOIINE
YaCTUYHO WJIM IOJHOCTBIO MCKIIOYUTH PACYEThl TEMIepaTypHBIX
nojied B IMpolecce MPOSKTUPOBAHUA WM JKCHEPTHOH OIEHKHU
KOHCTPYKLUH.

MeTton pacueTa MpUBEIECHHOTO COMPOTHBICHUS TEIUIONEpeade
u tabnmunble nanHble paspadoransl HUMC® PAACH: kanxa. TexH.
HayK B.B. Ko3106 (OTBETCTBEHHBIH HCIOIHUTENb), A-p TEXH. HAyK
B.I'. I'aeapun.

OAO «UHUUIIpom3nanuii»: 3aMECTUTENIb T'e€HEPaIbHOIO
JupeKTopa Kanj. TexH. Hayk C. M. [ iukun, pyKOBOAUTENb OT/IENA KaH/,.
TexH. HayK A.M. Boponun. [IpeacraBneHbl BApUaHThl KOHCTPYKTUBHBIX
pEIIeHUI y3]I0B MHOTOCJIOWHBIX KOHCTPYKIHMH CT€H, MOJYYHBIIUX
HIMPOKOE MPUMEHEHHE B IMIPAKTUKE CTPOUTEIILCTBA.

Vil
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CBOJ MPABUJ

KOHCTPYKLIMM OTPAYKIATIOINNE 31AHUIA
XAPAKTEPUCTHKM TEIVIOTEXHUYECKHAX HEOJHOPOIHOCTEM

Construction enclosing of buildings characteristics of thermal conductive of inclusions
Jara BBenenus 2015-04-30

1 O6nacTtb npumeHeHuUn

HacTtoawuii cBoa, nNpaBui PacnpoCTPaHAETCA Ha pacyeT NpuBeAeHHOro ConpoTUBAEHUA
Tennonepegaye GparMeHTOB OrparkAatoLWmnX KOHCTPYKLUMUI 34aHUI, YAENbHbIX NOTEPb TEMNOTHI
yepes Tenso3awmTHbIe 31EMEHTbI U KoaddUUMEHTA TENNOTEXHUYECKOM OAHOPOAHOCTM, ANA
CTPOAWMXCA  WAU  PEKOHCTPYMPYEMbIX  KWU/bIX, OBOLLECTBEHHbIX, NPOU3BOACTBEHHbIX,
CENIbCKOXO3ANCTBEHHbIX W CKAAACKMX 34aHWI, B KOTOPbIX HEobxoaumo noaAep’KuBaTb
onpeaeneHHbl TeMnepaTypHO-BAAXKHOCTHbIN PEXUM.

2 HopmaTtusHble CCbINKKU

B HacToAawem cBoge npasunn WUCNO/b30BaHbl CCbIZIKM Ha caegywoume HOPpMaTUBHbIE
AOKYMEHTbI:

FOCT 30494-2011 3paHua Xunble M obuiecTBeHHble. [MapameTpbl MUKPOKAMMATA B
nomeLLeHnAxX

FOCT P 53786-2010 Cuctembl ¢acagHble TENNOU30NAUNOHHbIE KOMMO3ULMOHHbIE C
HAPYXHbIMW WTYKATYPHbIMKU CNoAMU. TepMUHbBI M onpegeneHna

CM 50.13330.2012 «CHwuM 23-02-2003 TennoBas 3awiuTa 34aHUN»

CN 131.13330.2012 «CHwuM 23-01-99* CtpouTenbHaa KAMMaTONOINA»

[Ipumeuanune— [Ipy noap30BaHNN HACTOSIINM CBOAOM HPaBHII IEJIECO0OPAa3HO MPOBEPUTH JIeiiCTBHE
CCBUIOYHBIX CTaHIApPTOB (CBOAOB MpaBWJI H/WIM KiIacCH(UKATOpoB) B HHPOpPMANMOHHON cHcTeMe oOIero
MOJIb30BaHNUs — Ha O(UIIMAIFHOM caiiTe HaMOHAIBLHOTO oprana Poccuiickoit dexepariy o cTaHAapTU3ALNH B CETH
VHTepHeT nnu 1o eXeroHo n3gaBaeMoMy HHPOPMAIMOHHOMY yKazartenmo «HannoHaiapHbIe CTaHAAPThD), KOTOPBIHA
OIMyOJMKOBAaH MO COCTOSHMIO Ha 1 sHBaps TEKyIIero roja, M IO BBITYCKaM €XEMECSYHO H3/1aBaeMOro
HHPOPMALMOHHOTO yKa3aTens «HalmoHansHbIe CTAaHAAPTHD 3a TeKyIuit roa. Eciu 3aMeHeH CCBUIOYHBIN CTaHIapT
(moxyMeHT), Ha KOTOPBIi JaHa HEAaTHPOBAHHAS CCBHIJIKA, TO PEKOMEHAYETCS HCHOIb30BATh JEHCTBYIONIYIO BEPCUIO
3TOTO CTaHAapTa (JJOKYMEHTa) C y4eTOM BCEX BHECEHHBIX B JaHHYIO BEPCHIO U3MEHEHHH. Ecy 3aMeHeH CChUIOUHBIN
CTaH/apT (JIOKyMEHT), Ha KOTOPBIi JlaHA NaTHPOBAHHAsS CCBHIJIKA, TO PEKOMEHyeTCs HCIIOJIb30BAaTh BEPCHUIO 3TOTO
cTaHiapra (JIOKyMEHTa) C YyKa3aHHBIM BBIIIE TOJOM yTBepxkieHus (mpuHsatHs). Ecam mocne yTBep)kKIeHUs
HACTOSIIEr0 CTaHAapTa B CCHUIOYHBIA CTaHAAPT (JOKYMEHT), Ha KOTOPHIM JaHa JaTUPOBAaHHAs CCBIIKA, BHECEHO
HU3MEHEHUE, 3aTparuBarollee MOJI0KEHHUE, Ha KOTOPOE JaHa CChLIKA, TO 3TO IOJIOXKEHUE PEKOMEHAYETCs IPUMEHATh
0e3 yuera JaHHOTrO M3MeHeHus. Ecim cchbUlouHBIH cTaHaapTt (JIOKyMEHT) OTMEHEH 0e3 3aMEHBI, TO INOJIOKEHHUE, B
KOTOPOM JaHa CChUIKA Ha HEro, peKOMEHAyeTCs MPUMEHATh B 4aCTH, HE 3aTparuBarollel 3Ty ccbulky. CBeJeHHs O
JICCTBUH CBOJOB MPaBIIJI MOYKHO MPOBEpUTH B DeepabHOM HHPOPMAITHOHHOM (OHJE TEXHUIECKUX PETJIAaMEHTOB
U CTaHJapTOB.

3 TepmuHbl U onpeaeneHnna

B HacToAwem cBoae npasun npumeHeHbl TepmuHbl o ClN 50.13330, a TakXKe chegyrouimne
TEPMUHbI C COOTBETCTBYIOWMMU OnpeaeneHUaAMN:
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3.1 Tenno3aWwMUTHbIN 3nemeHT: OTAe/bHbIMA Y4aCTOK KOHCTPYKLUMK, AeTanb (B OCHOBHOM
npopesatowas yTenanTenb), CTbIK MeXAy Pas/IMUYHbIMU KOHCTPYKLUMAMM, BAUAIOWMIA Ha NoTepu
TENNOTbl Yepe3 KOHCTPYKLUMIO.

3.2 yaenbHbli reoMeTpuMYecKuii NoKasaTenb Tenno3awMTHOro anemeHta: CpeaHss
naowanab, MPOTANKEHHOCTb WAW KONMYECTBO TEMNO03alMTHLIX 3/IEMEHTOB [aHHOro BuAa,
npuxogaweeca Ha 1 m? orpaskaatoLLein KOHCTPYKLMK.

3.3 uenesoe conpoTuB/eHMe Tennonepegaye GpparmeHTa orpaxKaaloweid KOHCTPYKLUn

i
Ry, m2-°C/Br: MpuBeaeHHOe CONPOTMBAEHUE TeNnoNepesaye, BbIbpaHHOE B KAYecTBe Lenn npu

NPOEKTUPOBAHMUM KOHCTPYKLUMN.

4 O6wue nonoxKeHusa

4.1 B COOTBETCTBMM C HACTOALMM CBOAOM MNPaBMA BbIMONAHAKT U O0POPMAAIOT: pacyeT
npuBeAeHHOro CONPOTMBAEHMA Tenaonepesade OrpaskaatoWwmnx KOHCTPYKUUA U X pparmMeHTOB,
pacyeT KoadpdpuuMeHTa TeENNOTEXHUYECKON OQHOPOAHOCTU U pacyeT yaeNbHbIX NOTepb TENoTbI
yepes TeNN03aLMUTHbIE 3/IEMEHTbI.

4.2 YcnoBuA aKcnyaTaumMmn orpaxkaatowmx KOHCTPYKUNIA ana Bbibopa TeNN0TEXHUYECKMX
nokasaTener matepmanos npmHUmatot no CM 50.13330.

BHYTpeHHME M HapyrKHble TemnepaTypbl NPUHMMAOTCA MO0 MO NPOEKTHOMY 3a[aHWUIO,
IN60 BHYTpeHHAA Temnepatypa — no FOCT 30494, Hapy»KHas TemnepaTypa —no CM 131.13330.

4.3 TpeboBaHMA K NpUBEAEHHOMY COMPOTUBAEHUIO Tenjaonepegadye U MUHUMANbHOM
TemnepaTtype BHYTPEHHEN MOBEPXHOCTU OrParkAatoLMX KOHCTPYKUMIA 34aHUA NMPUHMMALOT Mo
Cn 50.13330.

5 PacueT npuBeAeHHOro CONPOTUBAEHMA Tenjaonepegaye ¢parmeHTa
TennosawuTtHom o060/104KM 34aHMA WAM  BbiAENIEHHOW orpakgatouiein
KOHCTPYKL UM

5.1 PacueT ocHOBaH Ha npeactaBieHMM dparmeHTa Tena03almUTHON 0600YKN 34aHUA B
BMAe Habopa He3aBUCUMbIX 3/IEMEHTOB, KaXKAbli1 U3 KOTOPbIX BAMAET Ha TEN/0BbIE NOTepU Yepes
dparmeHT (aanee — TeNN03aLWNUTHBIX 3/1EMEHTOB).

B KauecTBe TenN03alUUTHbIX 3/1EMEHTOB UCMO/Ib3YIOT OTAE/IbHbIE YY4ACTKM KOHCTPYKLMM,
AeTanu (Kak npaBu/o, Npopesatowme yTenanTeb), CTbIKM MeXAY PasINYHbIMU KOHCTPYKLMUAMMU.
OfHa M Ta e KOHCTPYKUMA MOXKeT OblTb pa3buTa Ha 31eMEeHTbl pas/iMyHbIMK cnocobamu. B
NPUNOXKeHUM A NpuBeAEHbI TUNOBbIE Pa36MBKM Ha TENN03ALUUTHbIE 3/1EMEHTbI OCHOBHbIX BUA0B
CTeH.

Mpun pa3bumBKe Ha aneMeHTbl Heobxoanmo coboaaTh caeayowme npasma:

- COBOKYMHOCTb BblAE/EHHbIX 3/IEMEHTOB A0/I)KHA ObITb A0CTAaTOYHOM A/1A COCTaB/EHMUA
paccMaTpMBaEeMOM KOHCTPYKLUMU, T.e. COAEPMKATb BCE Y3/1bl KOHCTPYKLMU;

- MPU COCTaBNEHNN KOHCTPYKUNUN SN1€MEHTbI HE NEPECEKAIOTCA,

- 9/1IEMEHTbI BJIMAKOT Ha TEN/10Bble€ NOTEPU HEPE3 KOHCTPYKUUIO.
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5.2 PacyeT yaenbHbiX NOTEPb TEM/IOTbl YEpPe3 3NEMEHTbI OrpaKAaltoLen KOHCTPYKLMU
OO/KEH COAEpPKaTb CeayoLne YacTu:

- CXeMY WK YepTesK, NO3BONAIOWME YCTAHOBUTL COCTAB W YCTPOMCTBO Yy3/1a COAEP KaALLEro
31eMEHT;

- TeMnepaTypHoe nose y3na;

- NPUHATbIE B pacyeTe TeEMNePaTypHOro Noas TemnepaTypbl HAPYKHOTO U BHYTPEHHEro
BO34YyXa, a TaK}Ke reomeTpuyeckmne pasmepbl y3/1a, BKAOYEHHOTO B pacyeTHyt 061acTb;

- MMHUMANbHYIO TeMNepaTypy BHYTPEHHEN NOBEPXHOCTM KOHCTPYKLUWU M NOTOK TenaoThl
yepes y3es, NoJlyYeHHble B pe3ybTaTe PacyeTos;

- yAe/bHble NoTepu TeNOTbl Yepes 3/1eMeHT, MocYnTaHHble No ¢opmynam (E.8), (E.9) nau
(E.11), (E.12) CM 50.13330.

5.3 MNpuBeaeHHOe coNpoTUBIEHNE Tenaonepeaaye pparmeHTa TeNI03aWUTHON 060/104KN
34aHuA Rgp, m2-°C/Bt, cnepyet onpegenatb no dopmyne (5.1). Odbopmnatb pacuet

npueBegeHHOro CONpoTMBAEHMA Tenaonepegade cnegyet B cootsetctemm ¢ E.6 CIM 50.13330

1 1

1CH+Z|j‘Pj+Z”ka 28U + 215 5+ 2k
RS

RIP —

(5.1)

rae /j, Nk — reoOMeTpUYeCKkmne XapakKTepuUCTUKMN anemMeHToB, onpeagenaemole ONA KOHKPETHOro
NPOEKTa, ONMCaHNE N NpaBuia HaXoXAeHUA NPpuUBELEHDbI B pa3aene 6;

Y, Xk — yOAenbHble NOTepu TEnNoTbl Yepes 3/1eMEHTbI, ONUCAHNE U NPaBUAA HAXOMKAEHMSA
npuseaeHbl B pasaene 6;

RJI¥ — ocpegHeHHOe Mo naowaan ycnoBHOE CONPOTUB/EHWE Tennonepeaade GpparmeHTa

Tenno3awmnTHoM  060104YKM  34aHMA MO0 BbIAENIEHHOM  orparkjatouled
KOHCTPYKUuK, m2-°C/BT;

Ui — koadpPuumneHT Tennonepenaym oaHOPOAHOM i-h YacTu pparmeHTa Teno3aluTHOM
060/104KM 34aHUA (yAenbHble NOTepu TennoTbl 4Yepe3 MNAOCKUIA 3INeMEeHT i-ro
Bnaa), Br/(m?°C)

1

Uj = Ry , (5.2)

@i — NAOWaAb NAOCKOrO 3/eMeHTa KOHCTPYKUMM i-r0 BMAa, npuxoaawanca Ha 1 m?
pparmeHTa TENNo03alWMUTHON OBONOYKM 34aHMA WAM BbiAENEHHOW OorpaxaatoLlen
KOHCTPYKLUMK, M2/ m?2

4 =i. (5.3)

roe  Ai—naowaap i-i Yyactv pparmeHTa, m%;

10
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5.4 OcpeaHeHHOe NO NOWAAN YCNOBHOE COMPOTUBAEHWE Tensonepegadye pparmeHTa

Tenn03aWwmnTHOM 060N04KMN 34aHNA onpeaenstoT no opmyne

yeI _ Z'Aﬁ _ 1
R = = , (5.4)
Zi > (ay;)
CII
jo
rae R3S" — ycnosHoe conpoTusieHMe Tensonepedaye OAHOPOAHON “acT ¢parmeHTa

TenN03aWmTHON 0BONOYKM 34aHMA i-ro Buaa, m>°C/BT, KoTopoe onpeaensoT

9KCNEePUMEHTANIbHO UK pacyeTom no popmyne

1 1
ycr _
Roi =—+2 Rs+—, (5.5)
B S Oy
roe Oos, On — KOIQOMUMEHTbI TENN0OTAAYM BHYTPEHHEN W HapPYXKHOW MNOBEPXHOCTU

orpakgalwollein  KOHCTPYKUMM  COOTBETCTBEHHO,  BT/(M%°C),  npuHMmaioT
no Tabsavuam 4 u 6 CMN 50.13330;

Rs — TepmmnyecKoe CONpOTUB/IEHWE CNOA OAHOPOAHOM 4yacTm ¢parmeHTa, m?-°C/BrT,
onpegensaemoe ONAa HEBEHTUAMPYEMbIX BO3AYLWHbIX Mpoc/ioek no Tabauue 1,
ANA MaTepuanbHbiX cnoes no Gopmyne

R = (5.6)

7
S
Os — TONWMHA cnos, m;

As — TensonpoBogHOCTb MaTepuana cnos, BT/(m-°C), npuHMMaemasn no pesysbTaTam
MCNbITAHUIN B aKKPeAUTOBAHHOM NabopaTtopun; Npu OTCYTCTBMU TaKUX AaAHHbIX ee
oueHusatoT no npunoxenuto T CIM 50.13330.

5.5 KoadpduumeHT TennoTexHMYeckon oA4HOPOAHOCTH, r, BCNOMOraTe/ibHas BE/MYMHA,
XapakTepuaytowwan 3GGeKTUBHOCTb YTENEHUA KOHCTPYKLUUK, onpeaensatoT no popmyne

RAP
r= ;’CH ) (5.7)
Rg
Tabnumual
TepMuyecKoe ConpoTUBAEHNE 3aMKHYTOM BO3YLIHOW NPOCIONKM, M?
-°C/BT
TonuwuHa rOpPM30HTaIbHOM .
rOpU30oHTaNbHOM
. npv NOTOKe Tenna CHU3Y BBEPX
BO34yLIHONU . npu NOTOKe Tenaa CBEPXY BHU3
N BEPTUKaNbHOM
NPOCNONKK, M

npv TemnepaType Bo3Ayxa B NPOC/oiiKe

NOIOKUTENIbHOW | OTPULLATENIbHON | NONOXKUTENbHON | OTpULATENIbHOM
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0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24

MpwumedyaHwne—Tpu oKkneke ogHON Nan obenx NOBEPXHOCTEN BO3AYLIHON NPOCAOMNKM
aNtlOMUHMEBON GONBLION TepMUYECKOE COMPOTUB/EHME CNEAYyeT YBENMYMBATL HE MEHEe Yem B
2 pasa. Mpu 3ToM TEPMUYECKOE CONPOTUBIEHNE NPOCNONKM HE AOMKHO NPEBbLILWATD:

0,4 M%-°C/BT — an BO3A4YyLWIHOM NPOCNOMKM ToAwwmMHOMN 0,02 m;
0,45 m2-°C/BT — o119 BO34YLLHOW NPOCAOMKM TonwwmHol 0,03 m;

0,5 m2-°C/BT — ana BO34yLWHON NPOCAONKM ToAWwmMHOM 0,05 m.

[CN 50.13330 npunoskenue E, nyHkTbl E.1, E.2, Tabnnua E.1 n npunoxkeHume T Tabnamua T.1]

6 PacueT yaenbHbIX NOTepb TEn/OTbl Yepe3 HEeOAHOPOAHOCTUM orpakaawLeit
KOHCTPYKL UK

6.1 YpaenbHble noTepu TennoTbl, O6YCNOBNEHHbIE KaXAblM 31E€MEHTOM, HaxoaaT
CpaBHEHMEeM MOTOKa TENNOTbl Yepes y3e/, COAEPNKaLLMIA SNEMEHT, U Yepes TOT Xe y3e, Ho bes
nccnegyemoro anemeHTa.

Kak npasuno, ysen 6e3 uccneayemoro snemeHTa — 3TO OAHOPOAHAA KOHCTPYKUMSA
(nnockuii anemeHT). Ha NpakTUKe He peaKu cayyau, Korga ysen 6e3 uccnefyemoro afnemMeHTa
COCTOUT M3 HECKONIbKMX 3/1EMEHTOB M Heobsa3aTeNbHO NAOCKMX. B aTom cnyyae, npu pacyeTe
NPUBELEHHOTO COMNPOTUBAEHMA Tenaonepesadye Ba)KHO cobnogaTb cnegytowiee NPaBUo:
3/1EMEHTbI KOHCTPYKLMK, COCTaBAsBLWME Ha3y NpU pacyeTe yaeNbHbIX NOTEPb TENAOTbI, AO/IXKHbI
NPUCYTCTBOBATb B UCCNEAYEMOWN KOHCTPYKLUW U UX YA Ee/IbHble TENN0BbIE NOTEPU LONKHbI ObITh
B MOJIHON Mepe yYTeHbI.

6.2 YaenbHble NoTepu TENNOTbI Yepes INHENHYIO TEMNOTEXHUYECKYO HEOAHOPOAHOCT
onpeaenAlT nNo pesynbTaTamM pacyeTa [ABYXMEPHOro TemnepaTypHoro noss ysna
KOHCTPYKUMA Npu TemnepaType BHYTPEHHEro Bo3Ayxa ts M TemnepaType Hapy»KHOro
BO3A4yXa ty

L
AO:
S

, (6.1)
Vot

B H
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rae AQ}-‘ — [OMONHUTE/IbHbIE NOTEPU TENAOTbl 4Yepe3 JIMHENHYID TenJ0TEXHUYECKYHO
HEeOAHOPOAHOCTb j-ro BMAa, npuxoaslmeca Ha 1 nor. m , Bt/m, onpegensemble
no ¢opmyne
AQF =QF 6.2
Qy =Qj -Qj1-Qj2. (6.2)
rae Q}' — NnoTepu TennoTbl Yepes pacyeTHy 061acTb C AMHEMHOW TenaoTeXHUYEeCcKowm

Heo4HOPOAHOCTLIO j-r0 BMAA, Npuxogalmeca Ha 1 nor. m CTbika, aBastowmecs
pe3ynbTaToM pacyeTa TemnepaTypHoro nons, Bt/m;

Qj1, Qj2 — noTepu TenaoTbl Yepes y4yacTKM OLHOPOAHbIX YacTel dparmeHTa, BoweAlMe
B pacyeTHyto 06/aacTb NpU pacyeTe TEMMNepaTypHOro nonsa ob6aactn ¢ AMHeMHoWM
TEN/JOTEXHUYECKOM HEeO4HOPOAHOCTbIO j-ro  BMAa, BT/m, onpepensembie
no ¢opmynam:

-t

2'1M

H

tB _tH

Qj1=
PRyl m

Sj1; Qje2= ‘Sj2, (6.3)

Ro.j.
roe Sj1, Sj2 — naowaamn ogHOPOAHbIX YacTel KOHCTPYKL MM, BoweaLwme B pacyeTHyto obiacTb
npu pacyeTe TemnepaTypHOro nons, m2.

Mpwn 3TOM 3HayeHue Sj1 + Sj2 PaBHO NAOWAAM pacyeTHOM 06nacTM Mpu pacyeTe
TemnepaTypHOro nons.

W, — vyaenbHble JMHENHble MoTepu TenaoTbl 4Yepe3 JIMHEeNHY TenaoTeXHUYECKyto
HeoAHOPOAHOCTb j-ro Buaa, Br/(m-°C).

6.3 YpenbHaa reomeTpuyYeckada XapaKTePUCTUKA JIMHEMHOro TEn/03aliUTHOro
anemeHTa, [, mM/M?, ecTb OTHOLIEHWE CYMMapHOW MPOTAMEHHOCTU j-TO 3/NeMeHTa B
Mccneayemomn KOHCTPYKUMM, Lj, M, K 06LLEeN NAOLWAAM KOHCTPYKUMK A, M2,

6.4 YaenbHble NOTepU TENNOTbI YePe3 TOYEUYHYIO TEMNOTEXHUYECKYHO HEOAHOPOAHOCTb
k-ro Buga onpeaenstoT nNo pesynbTaTam pacyera TPEXMEPHOro TEMNEPaTyPHOro NoA y4acTka
KOHCTPYKLMW, COAEPKALLEro TOYEYHYIO TENNOTEXHUYECKYHO HEOAHOPOAHOCTb, N0 popmyne

K
AQy
Xk =T\, (6.4)
tB_tH
roe AQ&< — [JOMO/HUTE/IbHbIE NMOTEPM TennoTbl Yepe3 TOYEYHYI TEemnNoTEXHUYECKYIO

HeoAHOpOoAHOCTb k-ro BUAaA, BT, onpeaensemoble no popmyne

AQK =@ -&, (6.5)
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roe Qg — noTepu TennoTbl Yepes y3es, COAepPXalMii TOYEUHYI TennoTeXHUYEeCKyto
HEOAHOPOAHOCTb k-ro BMAa, ABAAIOLWMECA PE3YNbTATOM pacyeTa TEMNePaTypPHOro

nons, BT;
Q¢ ~— noTepu TennoTbl 4epes TOT Ke Yy3en, He COAepXalui TOUeYHYIo

TENNOTEXHUYECKYI0 HEeOAHOPOAHOCTb k-ro BMAQ, ABAAKOWMECA pPe3y/bTaToOM
pacyeTa TemnepaTypHoro nons, Br.

6.5 YaenbHaa reomeTpmyecKan XxapakTepmMCcTUKa TOMEYHOro TeN/I03aWMTHONO 3/1EMEHTA],
Nk, 1/M?2, ecTb OTHOLIEHME CYMMapHOro KOAMYecTBa k-X 3/1eMEHTOB B WCCiedyemMou
KOHCTPYKUMU, Nk, M, K 0BLLEN NNOLWAAM KOHCTPYKLUUK A, M2,

6.6 PesynbTaTOm pacdyeTa TemnepaTypHOro Mona Yy3na KOHCTPYKUMWM ABAAeTCA
pacnpegeneHne TemnepaTyp B CEYEHWUWU y31a, B TOM YMUC/AE MO BHYTPEHHEN M HapyKHOMU
NOBEPXHOCTAM.

MOTOK TENNOTbI Yepe3 BHYTPEHHIO NMOBEPXHOCTb Y3/1a OnNpeaenstor no dopmyne

=, S, (L, — 1) (6.6)
MOTOK TENNOTbI YePE3 HAPYXKHYIO MOBEPXHOCTb Y3/1a ONPEAENAIoT No popmyne

=0, Sy (t; —TF), (6.7)

roe ts, tw — pacyeTHble TemnepaTypbl BHYTPEHHEro W HAPYXHOro BO3A4yXa
COOTBETCTBEHHO, °C;

1P, 1P — ocpesiHeHHbIe MO NAOWaAM TEeMNEPaTyPbl BHYTPEHHEN W HAPYXKHO NOBEPXHOCTEN

y3/1a OrpaxAatoLLeit KOHCTPYKLUUM COOTBETCTBEHHO, °C;

s, Oy — KO3OPUUMEHTbI TENNOOTAAUM BHYTPEHHEM W HAPY)KHOM NOBepxXHoOCTelr y3na
KOHCTPYKLMK COOTBETCTBEHHO, BT/(Mm?2-°C);

Se, Su — naowWaay BHYTPEHHEM W HAPYXHOM MOBEPXHOCTEN Yy3/1a OrpaxAaalollen
KOHCTPYKLMU, M2,

[CM 50.13330 npunoskenHune E nyHkTol E.3, E.4]

7 Anroputm pacyerta NnpuBeAEHHOro CONPOTUB/IEHUA Tenionepeaaye

PaccmaTpmBaloT [gBa OCHOBHbIX CAy4aa pacyeta nNpuBEAEHHOro COMNPOTUB/IEHMA
Tenaonepenave:

a) pacyeT NpMBEAEHHOrO CONPOTUB/IEHUA TeNonepeaaye orpaxKaatoLLeit KOHCTPYKLUNK;
6) noabop 31eMEHTOB MNPOEKTUPYEMOM KOHCTPYKUMW, ANA AOCTUXKEHMA LLeNeBoro

conpoTueaeHnA Tenaonepeqade.
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7.1 PacyeT npuBeaeHHOro CONpPOTMBAEHMA Tenaonepeaadye orparkaatolein KOHCTPYKUnm
NPOBOAAT B HUMKENPUBEAEHHON NOC/1IeA0BaTENbHOCTU:

1 BblbupatoT TMNOBYKO Pa3bUBKY Ha 3/1eMEHTbl, KOTOPYD KOPPEKTUPYIT C y4yeTom
0COBEHHOCTEN OrpaKaaoWwen KOHCTPYKUMKM (Ana CTEH TUNOBYIO Pa3buBKY cneayeT NPMHUMATD
Nno NpuAoXKeHuto A).

2 [nA Karkaoro afieMeHTa Haxo4AT yae/ibHbI FTEOMETPUUYECKMIA NMOKa3aTeNb.

3 [Ana KaXK[Oro 3sNemeHTa HaxogAaT yAesbHble noTepyu TenaoTbl MO pacyeTam
TemnepaTtypHbIX nosei MM60o No cnpaBoYHbIM MaTepuanaml.

4 CocrasnatT Tabamuy E.2 no npunoxkenuto E CM 50.13330.
5 PaccunTbiBatoT NpuBeAeHHOE CONPOTUBAEHNE Tenaonepegaye no popmyne (5.1).

7.2 BcBasnc BCTpeanOU.LEVICﬂ B3aMM0O3aBUCUMOCTbIO TEN/TO3aWNTHbIX 3/1EMEHTOB, KOraa
M3MEHEHMe CBOWMCTB OA4HOro anemeHTa MOXET BeCTU K USMEHEHUIO CBOWCTB Apyroro, I'IOA60p
INEMEHTOB KOHCTPYKUUU ONA OOCTUXKEHUNA LENEBOIO CONPOTUBNEHNA TEN/IONEPELAYE B o6u.|,erv\
CQlydae npoBoAAT UTEpPaAUUNAMMN.

Mosbop 3/1eMeHTOB NPOEKTUPYEMOW OrpaKAatolieit KOHCTPYKUUKM, ONA AOCTUXKEHMA
Lenesoro COMpPOTMBIEHNA Tenaonepezgade, npoBoasT B HUXKeNpMBeLeHHOWM
nocnesoBaTeIbHOCTHU:

1 OnpegenAalT uenesoe CONPOTUBAEHUE Tenaonepegaye OrpaxKAatroLen KOHCTPYKLUK
3aaHuA. OHO A0/XKHO BbITb He HUMKe Tpebyemoro CIM 50.13330.

2 BblbupatoT BUA, Orparkaatowweit KOHCTPYKLUUMN.

3 BbibupaloT TMNOBYIO Pa3bMBKY HA 3/IEMEHTbl, KOTOPYH KOPPEKTUPYHOT C Y4YETOM
0CODOEHHOCTEN OrpaskaaroLlei KOHCTPYKLUUKM (a1 CTEH TUNOBYIO Pa3buMBKy cneayeT NpMHUMATb
no NpuaoxKeHuo A).

4 [1nA KaXka0ro sanemeHTa HaxoaaT yAe/ibHbl FeOMEeTPUYECKMIA NOKa3aTe b.

5 Onsa Kax[aoro snemeHTa onpeaensitoT UCTOYHMK MOJyYEeHMA XapaKTepPUCTUK: pacuyeT
TEMNepaTypHOro Nosis Wau cnpaBoYHble maTepuanbl (CM. CHOCKY K 7.1).

6 [ONA NNOCKMX 3/1eMEeHTOB BblIBUPAlOT TOAWMHY yTenautensa. [na 3Toro uenesoe
CONPOTUB/IEHUE Tennonepeaaye KOHCTPYKLMM YMHOXKaIOT Ha 1,5 1 noabupatoT KOHCTPYKLNIO CO

yem _
3HaYeHnem R01 —1,5Ru.

MpumeyaHne — B cayyae, eciM NPO KOHCTPYKLUIO M3BECTHO, YTO OHA OT/IMYAETCA BbICOKOWM
OZHOPOAHOCTbIO, MOXKHO 3HayeHue KoadpduumeHTa 1,5 3ameHnTb Ha 3HaYeHue 1,3. HaobopoT, ecam npo
KOHCTPYKLMIO U3BECTHO, YTO OHA OT/INYAETCA HU3KON OAHOPOAHOCTbIO MOXHO 3HaYeHNe KoadpPULUMeHTa
1,5 3ameHunTb Ha 3Ha4eHue 1,8.

7 Ona Bbl6paHHOI7I TOJZIWMUHDbI yTenantTena onpenenaroT yaesbHble NOTEPU TEMNOTbl BCEX
91EMEHTOB orpamp,arou.l,eﬁ KOHCTPYKLMUMN.

! CHpaBO‘IHLIMI/I MaTtepuajiaMu MOT'YT CIIYKUTb Ta6J'II/IIIBI MPUIIOKCHUSA F, JaHHBIC TCXHUYCCKHX CBUACTCIIBCTB HUIIN
aa500MOB THIIOBBIX qepTexceﬁ, Apyrue O(i)I/II_lI/IaJ'H)HI)Ie PE3yJIbTAThl paCuYCTOB.
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8 Mo Tabnunue E.2 npunoxenus E CN 50.13330 u dopmyne (5.1) npoBoaat pacyer
npuBeAEeHHOro CONPOTUB/IEHUA TeNonepesaye.

9 Mo pe3ynbTaTam pacyeTa MPOBOAAT OLEHKY OOCTUNKEHWUS LeneBoro COnpoTUBAEHUS
Tennonepegadye U, MNpU  HEOBXOAMMOCTM, KOPPEKTUPYIOT KOHCTPYKTUBHOE pelueHue
OrpakaatoLLel KOHCTPYKUMN. KOPpPEeKTUPOBKA MOXKET 3aK/1t04ATbCA, KaK B UISMEHEHUM TONLLMHBI
WA TUNA YyTENAUTENA, TaK U B 3aMeHe Hanbosiee 3HaYMMbIX TEMT03ALWMUTHBIX 3/IEMEHTOB.

MpumeyaHune —Kak npasBuno, Lenesoe CONPOTUBNEHNE MOXKET CYMTATbCA AOCTUMHYTbIM, ECAIU
nosiydeHHOE pacyeToM MpUBELEHHOE COMPOTUB/IEHWE Tenaonepefaye He MeEHblle LEeNeBoro
CONpPOTMBAEHUA TENNONepeaade U OTIMHAETCA OT Hero He bonee yem:

Ha 10 % — ana RI™" < 3,5 m%-°C/Br,
Ha 7 % —ana 3,5<RJ <5 m2-°C/Br,

Ha 5 % —ana 5 <RI m2-°C/BrT.

10 B cny4ae W3MEHEHMA XapaKTepPUCTUK HEKOTOPbIX 3/1eEMEHTOB Orpaxkaatouei
KOHCTPYKUMWN (0COBEHHO TO/LMHBI YTENAUTENA) OLEHMUBAOT HEOBXOAMMOCTb KOPPEKTUPOBKM
TENN03aWMUTHbIX XapaKTEPMUCTUK OCTa/IbHbIX 3/1eMeHTOB. Mpn HeobXxo4MMOCTU NepPecUnTbIBatoT
XapaKTepPUCTUKKN 3/IEMEHTOB.

11 MpoBOAAT OKOHYATENbHbIA pacyeT NPUBELEHHOrO COMPOTUBNAEHMA Tennonepesaye.
Ona s1oro 3anonHAawT Tabnuuy E.2 npunoxenna E  CM 50.13330 v npumeHstoT

dopmyny (5.1).
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MpunoxeHue A

TunoBas pa3buBKa Ha TEN03aLLUTHbIE 3/1IeMeHTbl OCHOBHbIX BUA,0B CTEHOBbIX
KOHCTPYKUMiA

A.1 Haubonbwuit o0b6bem TennoBbIX MNOTEPb Yepe3 orpaxkaatowme KOHCTPYKLMK
NPUXOANTCA Ha CTeHbl. Kpome TOro, Mo KOHCTPYKTUBHbIM COODpPa*KeHUAM CTeHbl — Hanbonee
(TennoTexHU4Yeckn) HeogHopPOAHbI. [Ana sHeproadpGeKTUBHOro CTPOUTEIbCTBA NPABUbHbIN yYeT
TENN0BbIX MOTEPb YEepe3 CTEeHbI ABAAETCA NepBelien 3aaaye.

A.2 K Hanbonee pacnpocTpaHeHHbIM MOHO OTHECTU CTEHOBbIE KOHCTPYKLUMWN CAeayoLmnxX
BM/0B:

- }KenesobeToHHble TpeXCﬂOﬁHble naHenu;

- KNagKu 13 610K0B NIerkoro, 0cobo NIerkoro U A4encToro 6eToHOB, AN KPYNMHOPOPMATHbIX
KamMHen;

- TPEXCNOMHbIE CTEHbI C 3QPEKTUBHBIM yTENAUTENEM U OONNLLOBKOM N3 KUPMUYHOM KNaaKu;

- cuctembl ¢dacagHble TENNOU30NALMOHHbIE, KOMMO3MLMOHHbIE C  HAPYXHbIMU
LWTYKATYpHbIMK cnosmu (ganee — CPTK) no FOCT P 53786;

- CUCTEMbI HAPYKHOM TEeNI0U30NALNN C BEHTUIMPYEMOW BO34YLWHOM NPOCIONKON;
- TOHKOCTEHHbIE NaHeNu (B TOM Yncae caHABUY-MAHeNn);
- BUTPAXXHOE U MOZY/IbHOE OCTEK/IEHME.

A.3 Pacuer npmneegeHHOro conpotmnBineHUA Tenaonepepadye Ha4yMHaKT C pa3geneHunA
orpam,a,arou.l,ef/i KOHCTPYKUMN Ha TEN/T03AWLUTHbIE 3/1IEMEHTDI.

[anee Ana Kaxa0ro 13 nepevymcaeHHbIX BUA0B CTEHOBbIX KOHCTPYKLMI, MPUBOAAT TUMOBOM
Habop 3nemeHTOB. Ecan Tabauubl C yAenbHbIMM NOTEPAMM TENAOTbl 3/leMeHTa ecTb B
npunoxKeHuu I, To NPUBOAAT CCbINKY Ha HYXKHYI Tabauuy.

A.3.1 *Kene3o6eToHHbIe TPEXC/IONHbIE NAaHENN

1) rubKue cBA3M AU WMNOHKM;

2) CTbIKM NaHenen;

3) conpsrKeHue ¢ NAUTOM NepeKkpbITUA UAN BANKOHHON NANTON;

4) CTbIKM C OKOHHbIMM 610KaMU;

5) npuvMbIKaHWE K LLOKObHOMY OFpaXKAeHMIO;

6) yrnbl;

7) CTbIKM C APYTMMW BUAAMU CTEHOBbIX KOHCTPYKL M.

MpuMmeuyaHue— enesobeToHHble NaHENN MMEIOT CBOW KOHCTPYKTUBHbIE 0COBEHHOCTU A1A
Ka)4oro 3asoga-usrotosutens. [osHoueHHO 0606WMTb MX CBOMCTBA MOKAa He NpeacTaBasercs
BO3MOMHbIM, MO3TOMY YyAe/ibHble Tenio3alMTHbIE XapaKTePUCTUKM  LO/IKHbI  PACCUMUTBLIBATbL
napanienbHo ¢ pa3paboTKoM NaHe e U BKOYaTb B 4OKYMEHTALMIO Ha NaHesb.

A.3.2 Knagkm u3 610KOB nerkoro, ocobo nerkoro u ayeuctoro 6eTOHOB, WU
KpynHodOpMaTHbIX KaMHeM

1) wBbl KNagKW, BKAOYAA apMupoBaHue (Tabamupl .1-T.3);
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2) conpsKeHue C NANTON NepekpbITUA Uan 6ankoHHoM nanTtol (Tabanubl I.5-1.10);

3) CTbIKM C OKOHHbIMM Biokamu (Tabauubi .29-T.31);

4) npuMbIKaHME K LOKOJIbHOMY orpakaeHuio (Tabauua I.39);

5) yrnbl (Tabnuua .27);

6) CTbIKM C APYTMMW BUAAMU CTEHOBbIX KOHCTPYKLUUM (MpU Hanuumm).

MpuMmeyaHune—PacyeTHbIN KO3PPULMEHT TENIONPOBOAHOCTM MaTepMana 0bbIYHO NpuBoAUTCA
[ONA KNaJKKU C YYeTOM LIBOB. B 3TOM Cayyae yunTbiBaTb Cpeam TENN03aWMUTHbLIX 3/1eMEHTOB LWBbI KAaaKM
He cneayeT. OHAKO, B CBA3M C LUMPOKMM pPacnpocTpaHeHnem 60/1blLoi HOMEHKAATYPbl KaMHel pasHoi
npupoapl, pasHoobpasMem KNafouHbIX PacTBOPOB M cnocoboB apMMPOBaHMA BCE Halle NPUBOAATCA
XapaKTEPUCTUKM KaMHA. B 3TOM c/iydae cnesyeT yumTbiBaTb WBbI KNAJKN.

A.3.3 TpexcnonHble cTeHbl ¢ 3GDEKTUBHBIM YTEMIUTENEM U OONMLOBKOM M3 KUPMNUYHOM
KNnagKu

1) apmupoBaHue UK CBA3K, NpoXoaALLMe Yepes yTenanTenb;

2) Kpenex ytenauTens (Npu Kpenexke TapenbyaTbiMn aHkepamu (tabauua I.4);

3) conpsrKeHue C NAUTOM NepekpbITUA AN BanKoHHOM NanTomn (Tabaunubl 1.11-T.16);

4) CTbIKM C OKOHHbIMK 610Kamu (Tabauupl 1.32-T.33);

5) npumblKaHKWe K LOKONIbHOMY orpaaeHuto (Tabauua I.40);

6) yrabl (Tabnuua .28);

7) CTbIKM C 4PYTMMW BUAAMM CTEHOBbIX KOHCTPYKUNI (MpU Hanuumm).

A.3.4 Cuctembl dacaHble TenI0U30NALUNOHHbIE, KOMMO3ULMOHHbIE C HaPYXKHbIMU

LWTYKATYPHbIMM CNOAMM

1) Kpenex ytenautens (Tapenbyatblt aHKep) (Tabauua I.4);

2) conpsreHue ¢ 6anKkoHHOM nanton (Tabnamubl .17-T.21);

3) CTbIKM C OKOHHbIMM B1okamu (Tabauubi [.33-T.35);

4) npuMbIKaHWE K LOKOJIbHOMY orpaxkaeHuto (Tabauua I.40);

5) yrabl (Tabnnua .28);

6) CTbIKM C A4PYTMMW BUAAMM CTEHOBbIX KOHCTPYKUMUI (MPU Hanuumm).

A.3.5 Cuctembl Hapy»KHOM TENIOU30AALUN C BEHTUAMPYEMOI BO34YLWHON NPOCNOMKOM

1) Kpenex ytennurtens (Tapenvyatbiii aHKkep) (Tabnuua I.4);

2) KpOHLITEMHbI (BKIOYAA KpenaeHne K HecyLemy OCHOBaHMIO);

3) meTannnyeckue NPoOTMBOMNOXKAPHbIE PACCeYKN;

4) conpsskeHue ¢ 6ankoHHoM nanTol (Tabanupbl .17-T.21);

5) CTbIKM C OKOHHbIMM BNOKaMu;

6) NpPUMbIKaHME K LLOKOJSIbHOMY orpaxkaeHuio (Tabauua I.40);

7) yrnbl (Tabnuua .28);

8) CTbIKM C APYTMMW BUAAMU CTEHOBbIX KOHCTPYKLUNM (MPpU Hanuumm).

MpwuMmeduyuaHW e — Bonblioe 3HaYEHWe ANA pacyeTa NPUMBEAEHHOrO COMPOTMB/IEHMA
Tennonepegade cteH ¢ 06AMLOBKOMN Ha OTHOCE MMEIOT XapaKTEPUCTUKM KPOHILTEMHOB. KPOHLUTEMHbI
4acCTo YHMKa/IbHbI A4/18 NPoM3BoauTeNns GacagHON CUCTEMbI M UX XapPaKTEPUCTUKM MoKa He 0606LeHbl.
YaenbHble NOTepu TENNOTbl Yepes KPOHLITEWMHbl [A0/KHbI ONpeaenaTbCA Ha CcTaauu pa3paboTku
dacafHOM CUCTEMbI M BK/IKOYATb B AOKYMEHTaUMIO Ha dacafHy CUCTEMY, HaNpUMep, B TEXHUYECKME
CBMAETENbCTBA.

A.3.6 TOHKOCTEHHbIe NaHenu (B TOM Yncne CaHABMY-NaHenn)

1) apMupoBaHWeE UK CBA3M, MPOXOAALLMNE YEPES YTENNUTEND;
2) Kpenex yTenaumtena uav naHenu B uenom (Tabnuua .4 B cnyyae TapenbyaToro aHKepa);
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3) conpsKeHwne C NINTON NepeKkpbITUA AN BanKoHHON NauTol (Tabnuupl .22-T.23);
4) CTbIKM C OKOHHbIMK B610Kamu (Tabauupl .36-T.37);

5) npuvMbIKaHWE K LLOKOIbHOMY OFpaXKAeHWUIo;

6) CTbIKM C 4PYrMMM BUAAMM CTEHOBbIX KOHCTPYKLMI (MPU HanmMumm).

A.3.7 CTeHbl C BHYTPEHHUM yTenneHnem

1) kpenex ytenautens (tabnuua .4 B ciiyyae TapesibyaToro aHkepa);

2) conpsMKeHue ¢ NAUTOM NepeKkpbITUA AN 6aNKOHHOM NauTon (Tabanupl .24-T.26);

3) CTbIKM C OKOHHbIMM 610Kamu (Tabaunua I.38);

4) CTbIKM C A4PYrMMU BUAAMU CTEHOBbIX KOHCTPYKLMIA (MPY HaMuum).

Bce TMnoBsble pa3buBKM cTeH cBefeHbl B Tabavuy A.l. B Tabnuue Kaxkablt ctonbel

COOTBETCTBYET KOHKpPETHOMY BUAY orpamp,arou.l,ef/i KOHCTPYKUKUU, a CTPOKa onpeneneHHomy
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npuaoXKeHun [ ecTb 3HAYEHUS yAenbHbIX NOTEPb TEN/OTbl, MNOA4 3HAKOM MPMBOAST HOMEpPaA
Tabnuu, B KOTOPbIX OHU NPeACTaBAEHbI.

A.4 He Bce W3 NepeyYUCNEHHbIX 3NEeMEHTOB WMEKT OAMHAKOBOE 3HauyeHue. B
06LWEeCTBEHHbIX 34aHMAX MOTyT OTCYTCTBOBATb OA/NIKOHbI W NOAMMW, @ 3HAYUT CTbIKM C
6aNKOHHbIMKM NAUTAaMU. [TPUMbIKaHMA K PyHAAMEHTY OKa3blBalOT 60/1bLIOE BAUAHME TONBKO ANA
MaNI03TAXKHOrO CTPOUTENBLCTBA.

Hanbonee pacnpocTpaHeHHbIMU 3N1eMeHTaMM ABAKOTCA MPUMbIKAHUA OKOHHbIX 6/10KOB.

Hanbonblune yAenbHblE NOTEPU TENNOTbl UMEKT CTblKM C NAUTAMU I'IeperbITMﬁ n
6aNKOHHbIMM NANTamMmm, 30Hbl NPUMbIKaHMUA KOJIOH K Orpa*XgatollMmMm KOHCTPYKUMAM.

Mpn pa3buBKe OrpakgalwoLWmMX KOHCTPYKUMIN HA 3NEMEeHTbl COMNpAMKeHue CTeH C
COBMELLLEHHbIM  KpOBe/bHbIM  MOKpbiTem  (Tabnuubl .41-1.52) paccmaTpuBaloT  Kak
TENN03ALNTHBIN 3/1eEMEHT COBMELLLEHHOTO KPOBE/IbHOTO MOKPbLITUA.
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MpunoxxeHue b

Mpumep pacyeTa NpMBeAEHHOIO CONPOTUBNEHMUA TeNonepeaaye CTeHbl }KUNOro
Aoma’

b.1 OnucaHue KOHCTPYKLUUM, BbiBpaHHOM AnA pacyeTa

CreHa ¢ COTK. dacagHyro cuUCTEMY MOHTUPYIOT HA CTeHY 34aHWA, BbINOJHEHHOro ¢
KapKacom M3 MOHO/IMTHOrO Xene306eToHa. HapyKHble CTeHbI BbIMOAHAOT U3 6/10KOB A4EUCTOro
6eToHa TonwmHoM 250 mm. TonlwmHa TeENIOM30AALNOHHOIO cnoa dacaga M3 KaMeHHOM BaThl
coctaBnsfeT 120 mm. LLUTYKaTypHbIA CNON U YTENUTENb KPEnAT K OCHOBAHMIO TapenbyaTbiMu
aHKepamMu CO CTa/ibHbIM PACMOPHbIM 3/IeMEHTOM, AOXOAAWMM A0 LWTYKaTypHOro cioA. BeicoTa
3Taxka oT nona go nona 3300 mm. TonwmHa KenezobetoHHOro nepekpbitMa 200 mm. ManTbl
6anKoHOB M NO4XKWK nepdopupyloT NO  A/MHE B OTHOWeHuM 1/1 — yTenneHHble
NycToTbl/6eTOHHbIE NepeMblYKn. TONLWMHA OKOHHOM pambl 70 MM, pama BblABUHYTa B NJOCKOCTb
yTenautena Ha 100 mm.

CocTaB cTeHbl (M3HYTPU Hapy:Ky) NpeacTasneH B Tabamue 6.1

Tabnuuya b.1

Martepwuan cnon 3, MM A, Bt/(m-°C)
BHYTpEeHHAA WTYKaTypKa 20 0,93
Knagka n3 6,10KoB AYencToro 6eToHa 250 0,2
MwuHepanosaTHble MNAUTbI 120 0,04
Hapy:KHas WTyKaTypka 6 -

b.2 I'IepequcneHMe 31eMEHTOB COCTaBNAIWNX CTEHOBYIO KOHCTPYKLUHUIO

Mo npunoxeHunto A gnsa COTK xapaKTepHbl cneayrowme sNeMeHTbl:
- Kpenex ytenauTens (TapenbyaTblil aHKep);

- conpsykeHue ¢ 6aIKOHHbIMU NANTaMU;

- CTbIKM C OKOHHbIMMK B10KamMu;

- NPUMbIKaHME K LLOKONbHOMY Orpa*KaeHuto;

- conpAXKeHue c NOKpbITUEeMm;

- CTbIK C A4PYTMMM BUAAMMU CTEHOBbLIX KOHCTPYKLUMA.

MNOCKNM snemeHT — cTeHa No rnagu.

2 B ipunoxenusix b u B npuBeieHbI IPUMEPHI PACUETOB C MCIIOJIB30BAHUEM Y/IENIBHBIX TIOTEPH TEMIOTHI 110 TabIMIam
npwioxenust ['. Ilpumep pacuera ¢ HCHONB30BaHWMEM TEMIIEPAaTYpHBIX IOJeH NpHUBENEH B HNpwiokeHndn H
CII 50.13330.
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Cpean nepeymcneHHbIX 3/IeMeHTOB HEKOTOpPbIe OTCYTCTBYIOT B CTEHAaX pacCMaTpuBaemoro
30aH1A NN OKa3blBAKOT HECYLLEeCTBEHHOE BANAHME. [TIpUMbIKAHME K LLOKOJIbHOMY OrpaKAaeHuto
yTensjeHo TakMm 06pa3om, YTO AONONAHUTENIbHbIE TEM/NIOBblE MOTEPU HE BO3HWMKAIOT. 34aHue
BK/IlOYAET BOCEMb BbIMYK/bIX Yr0B WM YeTblpe BOrHyTbiX. B cootsBetctBum ¢ Tabauuen .27
yAenbHble NOTEPU TENIOTbI YI/1I0B NPAKTUYECKM MNOAHOCTbIO KOMNEeHCUpyroTca. CymmapHO Ha 1 m
BbICOTbI 34aHUA NPUXOAATCA YAENbHbIE NOTEPU TENNOTLI NO yrnam pasHble 0,044 Bt/(m-°C). Tak
KaK y/e/IbHbll reoMeTpuyYecKkunin nokasartens yrnos man (npumepHo 0,014 m/m?), BivaHmne yrios
Aanee He NPUHMMAIOT BO BHMMAHMe. CTblIKM C APYrMMM BUAAMMU CTEHOBbIX KOHCTPYKLMIM
oTcyTCTBYHOT. OCTaBWIMECA 31eMEHTbI NOAPOOHO ONUCAHbI HUMKE:

naockuli anemeHm 1 — kKnagKa 13 6/10KOB A4encToro 6eToHa, yTeneHHas CHapy»un cnoem
MWHEPasIoBaTHbIX NINUT, C 06/IMLLOBKON TOHKMM CNOEM LUTYKATYPKU;

AuHelHbIl anemeHm 1 — cTbik 6BAaNKOHHOM NANTbI CO CTEHOM;
AuHelHbIl 31emeHm 2 — NPUMbIKaHWE OKOHHOTO 6/10Ka K CTeHE;
mouyeyHslli anemeHm 1 — TapenbyaTbiii aHKep.

Takum 0bpasom, B paccmaTpmBaemom pparmeHTe orparkaatowent KOHCTPYKLMU O4MH BUA,
NNOCKUX, A4,Ba BUAA TMHENHbIX U O4MH BUA, TOYEYHbIX 31€MEHTOB.

b.3 leomeTpuUyecKkne xapakTepucTUKU 31IeMEeHTOB

Becb dacag 34aHUA, BKAKOYAA CBETOMPOEMbl, MMeeT obulyto naowaab 2740 m?. dacag,
COAEPKUT crieaytolme ceeTonpoemsbl: pasmepom 2400x2200 mm (OKHO ¢ 6aIKOHHOW ABEPbIO) —
50 wT, 2400%x1800 mm — 50 wT, 1200%x1800 mm — 60 wT, 1200x1200 mm — 12 wt. CymmapHan
naowaab ceeTonpoemos 597 m2,

Mnowanb NOBEPXHOCTM ¢parmMeHTa OrpaKAatowen KOHCTPYKUMM ANA pacyeTa Rj}p
cocTaBnserT:
A=2740-597 = 2143 m°.

CymmapHaa npoTAXKeHHOCTb H6aNKoHHbIX NAMT Ha ¢dacage coctasaseT 275 m. YgenbHas
reomeTpuyeckasn XxapaKkTepucTmMKa paBHa:

=21 0,128 wt.
2143

O6uwas A/NMHA OKOHHbIX OTKOCOB OMNpeaensiercA Mo 3KCM/IMKALUUM OKOHHbIX MPOEMOB U
paBHa:

L, =(2-2,4+2-2,2)-50+(2-2,4+2-1,8)-50+(2-1,2+2-1,8)-60+(2-1,2+2-1,2) - 12=
=1298 M.

JnnHa oTKocoBs, Nnpuxogawanca Ha 1 m? naowaan pparmeHTa, pasHa:

1, =22% _ 0606 mt.
2143

CpegHee 4ncio TapenbyaTbix aHkepos — 10 wT Ha 1 M? N1owWwaam CTeHsbl.
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b.4 Pacuet ygenbHbIX NOTEPb TENAOTbI, 06YC/10B/IEHHBIX 3/1IeMEHTaMMU

[NA NAOCKOro 3/eMeHTa TEMI03alMUTHbIE XapaKTEPUCTUKM ONpesenstoT no popmynam
(5.5), (5.2):

= 1,002,025 012 1 _ 4,43 m*-°C/Br,
O’ 87 093 02 004 23

L _ L 0226 Br/(m2e0).
RIS 4,43

)

U, =

YaenbHble noTepu TennoTbl IMHENHOrO anemeHTa 1 npuHumatot no Tabanue N.18. Tak Kak
TO/ILMHA NANTbI MEPEKPbLITUA He COOTBETCTBYeT npuBedeHHbIM B Tabauue 3HavyeHusm, Wi
HaXo4AT MHTEPMNONALMNEN.

Nna paccmatpusaemoro anemeHTa Ryr = 3,0 m2-°C/BT, As = 0,2 BT/(m-°C). CooTBeTCTBYIOLWME
3TUM NapameTpam yaesbHble NoTepun TENNOTbI:

TonwmHa nepekpbiTna 160 mm — Wi60 = 0,346 BT/(m-°C);

TonwmHa nepekpbiTna 210 mm — W10 = 0,429 BT/(m-°C).

YaenbHble noTepu TennoTbl Tenao3awmTHoro anementa W1 = 0,412 Bt/(m-°C).
YaenbHble noTepu TeNN0Tbl IMHENHOTO 3/1eMEHTa 2 NPUHMMALOT no Tabaunue .34,

Ana paccmaTtpuBaemoro anemeHta Ryr = 3,0 m2-°C/BT, Ao = 0,2 B1/(M-°C), du = 20 mm.
CooTBeTCTBYIOLME 3TUM NapaMeTpam yaenbHble notepu Tennotsl W, = 0,092 B1/(m-°C).

[lna ToueyHoro anemeHTa 1 yaenbHble NoTepu TeNA0Tbl NPUHMMALOT No Tabauue .4,

PaccmaTtpuBaemomMy 3/1eMeHTY COOTBETCTBYET MepBas CTPOKa Tabanupl, yaeabHble NoTepu
Tennotbl 1 = 0,006 BT/°C.

Takum obpasom, onpesenieHbl BCe yAeNbHble NOTePU TennoTbl, 0BYCN0BNEHHbIE BCEMMU
3NeMeHTaMu B pacCMaTPMBaEeMOM pparMeHTe OrpakaatoLLeit KOHCTPYKLUUMN.

b.5 Pacuer npuBegeHHOro CONPOTUBAEHUA TeNsionepeaaye CTeHbl

JaHHble pacyeToB cBeaeHbl B Tabauuy b.2 B cooTBeTcTBUM € NpunoxeHnem E CM 50.13330.

Tabnunuya b.2

. [onsa obuero
YaenoHble YaenbHbIM NOTOK

YaenbHbIn NnoToKa
notepu TennoThbl,

DNeMeHT KOHCTPYKLMU | reoMeTpuYecku . TennoThbl

i OKA3ATENb TEennoThbl, 06YyCNOBNEHHbIN wepes
Bt/(m2-°C) snemeHTom, Bt/(m?-°C)
dparmeHT, %

Mnockuii anemeHT 1 a=1m?*/m? Ui = 0,226 Uia1 = 0,226 57,2
NvinedHbii anement 1 | 11 = 0,128 m/m? WY, = 0,412 W,/; = 0,053 13,4
NvineiHbI anemenT 2 | 1, = 0,606 m/m? Y, = 0,092 W,/, = 0,056 14,2
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TouyeyHbI aiemeHT 1 n = 10 1/m? x1 = 0,006 ¥x1l1 = 0,06 15,2

Utoro 1/R™ =0,395 100

MpuBeaeHHOe COMPOTMB/EHWE Tenaonepesade ¢parmeHTa OrpaxKaatowWwent KOHCTPYKL MM
paccunTbiBatoT no ¢opmyne (5.1)

- 1 1

L - = 2,53 m2-°C/BT.
0,226+0,053+0,056+0,06 0,395

KoadpPpunumneHT TennotexHMyeckonm OAHOPOAHOCTM, onpeaeneHHblin no ¢opmyne (5.7),
paBeH:
0,226
r=——=0,57.
0,395
Kak BuAHO n3 Tabaunupbl 6.2 notepm TeNN0Tbl, CBA3aHHble HEMOCPEACTBEHHO C dpacaaHoM
CUCTEMOM B MNPUBEAEHHOM KOHCTPYKUMM, cocTasnaaloT 15 %. OTHOCUTENbHO HU3Kas
OZHOPOAHOCTb CTEHbI CBA3aHA C HEONTUMA/IbHbIM BbIBOPOM Y310B CTbIKA BAaNKOHHOM NAUTLI CO
CTEHOM, OKOHHbIX OTKOCOB M Tapenb4yaToOro aHkepa, Ha KoTopble npuxoautca 43 % noTtepb
TENNOTbl YePe3 KOHCTPYKLMUIO.

Ecnu 3apaTbea Lenblo, NOBbICUTL NPUBEAEHHOE CONPOTUB/IEHME Tenaonepeaaye CTeHbI 3a
CYET MNOBbLIWEHUS €e Ten/JoTEXHUYECKON OAHOPOAHOCTM, TO Heobxoammo BbibpaTb bonee
addeKTUBHbIE pelleHUs y3n1a CTbika 6a/sIKOHHOW MN/WUTbl CO CTEHOM, OKOHHOrO OTKOCa WAu
TapenbyaToro aHkepa.

Ona ynydweHna Tennos3awMTHBIX XapaKTEPUCTUK CTeHbl nepdopauuto B y3ne CTbika
GaNKOHHOM NAUTbI CO CTEHOM 3aMEHSAIOT Ha 3aKAafgHble Hecywue TenJoU30NALMOHHbIE
anemeHTbl (HT3) TMna, onncaHHoro B Tabauue .21, TakkKe NpUMbIKaHNE OKOHHOTO 6/10Ka K CTeHe
M3MEHSAETCA 3a CUYET CABMIa OKOHHOro 6/10Ka TaK, YTO OH pacnonaraeTcs cpasy 3a YTenauTenem,
XapaKTEPUCTUKKN y3/1a NPpUHMMALOT No Tabauue I.33. Haxnect ytenamtena ocTaeTcs paBHbIM
20 mm. TapenbyaTbi aHKEpP 3aMEHAIOT Ha TapenbyaTbl aHKep ¢ Tepmorosiosoin 6onee 70 mm,
XapPaKTePUCTUKM INeMeHTa NPUHUMALOT no Tabauue I.4.

JaHHble pacyeToB cBeAeHbl B Tabauuy b.3 B cooTBeTcTBUM € NnpunoxeHnem E CM 50.13330.

Tabnunuya b.3

YaenbHbIM NOTOK
o YaenbHble [ons obuwero
YaenbHblit TennoTbl,
norepu . noToKa
INeMeHT KOHCTPYKLMU | TeOMETPUYECKU 06ycnoBAeHHbIN
. TEennoThl, TEnNoTbl Yepes
" NnoKasartenb BT/(M2-°C) 3/IEMEHTOM, bparmen, %
. %
Bt/(m2-°C)
Mnockuit snemenT 1 a =1 m?/m? Ui = 0,226 Uia; = 0,226 81,6
NvinedHbi anement 1 | 11 = 0,129 m/m? Y, = 0,164 W,/ = 0,021 7,6
NuHeliubi anement 2 | L = 0,61 m/m? W, = 0,033 W,/ = 0,02 7,2
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ToyeuHblin anemeHT 1 ni = 10 1/m? x1 = 0,001 11 = 0,01 3,6

Utoro 1/R™=0,277 100

MpuBeaeHHOE CONPOTMBEHME Tenaonepeaade GparmeHTa OrpaxkaatoWwen KOHCTPYKLUN
paccumnTbiBatoT no popmyne (5.1)

Rl'lp 1 1

o = = =3,61 m?-°C/Br.
0,226+0,021+0,02+0,01 0,277

KoaddmumneHT TennoTexHuyeckon OoAHOPOAHOCTU, onpeneneHHoln no dopmyne (5.7),
paBeH:

0,226
r=——=0,82.
0,277
MpUHATOE Bbllle U3MEHEHME Y3/10B KOHCTPYKLMM MO3BOIMIO B ABa C NOJIOBMHOWN pasa
CHU3UTb AOMNONHUTENbHbIE TenaoBble Notepu. MprMyem, B KOHEYHON KOHCTPYKLMU Ha NoTepu

TENNOTbI, CBA3aHHbIE HENOCPEACTBEHHO C d)aca,u,Hoﬁ CMCTeN\Ol‘;I, npnxoamnTca nnb 3,6 %.
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MpunoxeHue B

Mpumep nop,60pa TenN03alWUnUTHbIX 3/1IeMEeHTOB CTEeHbIl ANA A0CTUXeHUnAa uenesoro
conpoTtusneHunAa Tenaonepepave

B.1 OnucaHue KOHCTPYKLUUK, BbiBpaHHOM AnA pacyeTa

CTeHa — KflagKa 13 6710K0B NOMCTUPONBETOHA C HAPYKHOM 06/IMLLOBKOM KUPTMIUYOM.

CocTaB cTeHbl (M3HYTPY Hapy:Ky) NpeacTaBneH B Tabamue B.1:

Tabnuuya B.1

Martepuan cnos 3, MM A, Bt/(m-°C)
BHYTpEeHHAA WTYKaTypKa 20 0,93
Knagka u3 6,10KoB nosimctuponbeToHa - 0,14
Knagka 13 061ML0BOYHOrO KMpNmya 120 0,64

TOJ'ILLI,MHy Knagkm wu3 610KO0B I'IOI'IMCTMpO}'I6eTOHa onpeaenAarT pacyeTom. PacyeTHas
TENNONPOBOAHOCTb ,El,aHHOl‘;I KNagKu1 B3ATa NO maTepuanam npoumssoauntena gna npuHATbIX No
KOHCTPYKTUBHbIM C006pa)KEHMﬂM PaCTBOPHLIX LWUBOB U apMUNPOBaHUA.

LleneBoe conpoTuBieHue Tensionepeaade npUHATO pasHbim 2,5 (m2-°C)/BT, uTO
noTpeboBanochb ANA BbINOJIHEHUA TPeOOBaHUS K YAe/IbHOM XapaKTepUCTUKe pacxoda TenaoBom
SHeprum Ha OTOMNJEHME U BEHTUAALMIO B pasgene «IHeproapPpeKTMBHOCTbY.

B.2 MepeuncneHne 31eMeHTOB COCTABAAIOLMX OrPaXKAatoLLY0 KOHCTPYKLMUIO

Mo npnnoxeHuto A ona Knagkum ums 6/10K0B Nerkoro, 0cob0o nerkoro n syenctoro 6eToHa
XapaKTepHbl cheayrowme sNeMeHTbI:

- WBbI KNAJKK, BKNHOYAA apMUPOBAHHbIE;

- COMpAXKeHUe ¢ NINTaMN NePEeKPbITUIN AN BANIKOHHBIMK NAUTAMU;
- CTbIKM C OKOHHbIMW B10Kamu;

- NPUMbIKaHME K LLOKOJIbHOMY OTpakKAeHUIO;

- CONPSXKEHUNE C MOKPbITUEM;

- CTbIK C APYTMMM BUAAMM CTEHOBbLIX KOHCTPYKLNIA.

MNOCKWUI SNEMEHT — CTeHa No rnaaum.

Cpeay nepeyncieHHbIX Bbille 3/1EMEHTOB HEKOTOpPble OTCYTCTBYHOT B BblOpaHHOW AnA
pacyeToB KOHCTPYKUMW. B 3TOM cnyyae LWBbl KNAAKM M apMUPOBAHME YKe Y4YTeHbl B
TENNONPOBOAHOCTU KNAaAKN. BaNKOHHbIE NANTLI OTCYTCTBYIOT, TaK KaK 3TO 06LLeCcTBEHHOE 34aHNe
M No nNpoeKkTy 6aNKoHbl He NpeaycMOTPeHbl. B y3ne nNpuMMbIKaHMA CTEH K LLOKOJIbBHOMY
OrpPaKAEHUIO  OTCYTCTBYIOT [AOMONHUTENIbHbIE TENAomnoTepyu BCAeacTBUEe 0cobeHHOoCTel
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yTenneHuna y3na. CTbiK C Apyrummn Bnaamm CTeH OTCYTCTBYET. OcTanbHble 31eMeHTbl ONMCaHbI
HUXxe:

naA0CKUl 3nemeHm — Knaaka u3 610KOB MONUCTUPONBETOHA C HapyXHOM 06AMLOBKOM
KMpnuyom;

AuHeliHbIl 31emeHm 1 — CTbIK CTEHbI C NANTOM NepPeKpbITUA (NANTa NepeKpbITUSA TONLWMUHOM
200 mm nepdoprpoBaHa B COOTHOLLIEHMM NYCTOTbl/6eToHHbIE nepemblyku 3/1);

AuHelHbIl 371emeHm 2 — CTblK CTE€Hbl C OKOHHbIM 6/710KOM (pama TonwmHou 80 mm,
KMPNUYHan KNaZKa ycTaHoB/eHa ¢ 3ybom 60 mm).

B.3 leomeTpuuyecKkne xapakTrepucTuK1 3J1eMeHTOB

Becb dacag 34aHUA, BKAOYAA CBETONPOEMbl, MMeeT oblyto naowaabs 2740 m2. dacag,
coaepKut cneayrouwme csetonpoembl: 2400x2000 mm — 80 wr, 1200x2000 mm — 80 wr,
1200x1200 mm — 24 wT. CymmapHas niouaib cBeTonpoemos — 611 m2,

o II
Mnowaab NOBEPXHOCTM ¢parMeHTa OrpaKAatowen KOHCTPYKUMM ANA pacyeTa Rop

COCTaBNIAET:
A=2740-611=2129 m?.

CymmapHasa NpoTAKEHHOCTb TOPLLOB NepeKpbITUIA Ha dpacase cocTaBnsaeT 822 m. YaenbHas
reomeTpuYecKas XxapaKTepucTMKa paBHa

=222 _0,386 m
2129

06y AAMHY MNPOEKLMM OKOHHOTO OTKOCa ONpeaenstoT Mo 3KCMAMKAUMKU OKOHHbIX
NpPoemoB:

L, =(2:2,4+2-2,0)-80+(2-1,2+2-2,0)-80+ (2-1,2+21,2) - 24 =1331 m.

JINMHa NpoeKLuMmn OTKOCOB, NPMXoaaLanca Ha 1 m? naowaam pparmeHTa pasHa

1331
I, = i =0,625 m7!
2129
B.4 YpaenbHble norepu TennoTbl JNIMHENUHbIX 3/1eMeHTOoB Bblbupatot

no npuaoXxeHuio I

AnAa  nnockoro snemeHTa  NoaGupaloT  TOAWMHY  yTenauTena  (Knagka  um3
NoANCTUPONOETOHHbIX  610KOB), NO3BONAKOWYK  MONYYUTb  YC/IOBHOE  COMpPOTMB/EHME
Tennonepeaaye 6aunskoe K 1,5R,,.

dH61=7‘n6(115RH—i—i—d—K—d ] 014(15 25—i_i_%_002j

o 8,7 23 0,64 0,93

B H K mT

=0,473 m.
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TonwmHa Knagkn ns 610KoB NOANCTUPONOETOHA MOXKET U3MEHATHCA TOIbKO CTYMEHYATO C
OKpyr/iieHnem B 60/bLUYIO CTOPOHY. B HacToswem cnydyae 6/mKanlias BO3MOKHaA TOJLWLMHA
Knagku 500 mm. Yc/10BHOE CONPOTUMBAEHME Tennonepeaaye CTeHbl C KNaakom TonwmHon 500 mm
coctasnset 3,94 m?-°C/BrT.

B.5 YaenbHble noTepu TeNN0Tbl Yepes CTbIK CTEHbI C NIMTOM NEPEKPHLITUA HE MPUCYTCTBYIOT
B ABHOM BMAe B Tabanuax npunoxxeHua I Ux Haxo4aT MHTepnonaumen no AaHHbIM HECKOIbKMX
cnyyaeB, npuBedeHHbIX B Tabauue [.7. OTAMYMA  3aKNOYAOTCA B ABYX MapameTpax:
TENNONPOBOAHOCTU KNALAKN U TONLWMHE NepekpbITUA. 8 NPOCTOTbl U HAFNALHOCTU U3/I0XKEHUA
WMHTEPNONALMIO MPOBOAAT NOC/AeAOBaTe/IbHO CHayana Mo O4HOMY, a 3aTeM Mo BTOpOMY
napameTpy. TOYKKU, MeXKAY KOTOPbIMU NPOBOAAT UHTEPMNONALMNIO, CBEAEHDBI B Tabnumuy B.2.

Tabnuuya B.2

ho=0,1 Lo =0,18 Ao =0,14
dn = 160 Mm 0,195 0,175 0,185
dn =210 mm 0,247 0,221 0,234

Mo BTOpOMY M TpeTbemy CTo6Ly Tabauubl BbIYUCAAIOT 3HAYEHMA YeTBepToro cronbua,
COOTBETCTBYIOLWME TENNONPOBOAHOCTU KNaAKWU, NPUMEHAEMON B MPOEKTE.

MHTepnonaumnei 3HayeHn n3 YeTBepToro cToNbua HaXoAAT UCKOMbIE YAe/bHble TENN0Bble
NOTEPM CTbIKA CTEHbI U NIUTbI MEPEKPLITUSA, A4 TOAWMHbI NepekpbiTUA 200 Mm

Y, =0,224 Bt/(m-°C).

YaenbHble NoTepu TenaoTbl CTblKa CTeHbl C OKOHHbIM 6/10KOM TaKXKe HaxoaaTt
WHTepnonauunein, Ho No O4HOMY NapameTpy — TeNJI0NPOBOAHOCTU KNALKM. 3HAYEHUA YaeNbHbIX
noTtepb TennoTbl 6epyT 13 Tabanupbi .30.

¥, = 0,068 BT/(m-°C).

B.6 Pacuet npuBegeHHOro CONpPoOTUBNEHUA Tenonepeaaye CTeHbl

Pe3ynbTaTbl pacyeToB, cBeAeHbl B Tabauuy B.3 B cooTBeTCTBMM C NpuioxeHvem E
CIn 50.13330.

Tabnuuya B.3

YaenbHbIN NOTOK
YaenbHbl YAenoHble A [Jonsa obuiero
o notepu TEennoThl,
reomMeTpUYecKuit . | noTtoka tennotbl
DNeMeHT KOHCTPYKL MK TennoThl obycnoBneHHbI
nokKasartesnb, ’ yepes pparmeHrT,
/2 . 3/IeMEHTOM, %
o ()
Bt/(m?-°C) BT/(m2-°C)
Mnockut anemeHT a=1 U=0,254 Uia1 = 0,254 66,3
JInHeMnHbIM snemeHT 1 Iy = 0,386 W, =0,224 W,/ = 0,0865 22,6
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JIMHelHbIN anemeHT 2 l, = 0,625 W, = 0,068 W,/, = 0,0425 11,1

WUtoro 1/R™ =0,383 100

MpuBeaeHHOE CONPOTMBEHME Tenaonepeaade GparmeHTa OrpaxKaatoWwen KOHCTPYKLUN
paccumnTbiBatoT no popmyne (5.1)
RID _ 1 _ 1
° 0,254+0,0865+0,0425 0,383

=2,61 m?-°C/BT.

LleneBoe conpoTuBneHWe Tensionepesaye LOCTUTHYTO C HebOMbWKMM NpPeBbllEHUEM
LLeneBon YCTaHOBKM — A0PaboTKa KOHCTPYKUMK He TpebyeTcs.
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MpunoxkeHune I

Tabaunubl pacyeTHbIX 3HaYEHUI YAENbHbIX NOTepPb TeN0Tbl Yepe3 HeOAHOPOAHOCTU
OrpakaatoLmx KOHCTPYKLMIA

B HacToAwem npuaoxKeHnun cobpaHbl 06paboTaHHble AaHHbIE PAacYeTOB TeMnepaTypHbIX
nonen psfga TUMNOBbIX PELEHMIM Y3M0B CTbIKa PA3/IMYHbLIX OrParKAAIOLWMX KOHCTPYKUMIA MK
PacnpoCTPaHEHHbIX TENI0MNPOBOAHbIX BKIOUYEHWUN.

Bo Bcex Tabnuuax npeacraBneHsl yaenbHole notepun tennotsl W, Bt/(m-°C), unm y, Bt/°C.
KoHKpeTHbIM BUA yTOYHAETCA Nepes Tabanuein.

Kak npaBuao, MNAOCKME 3NeMeHTbl NPeACTaBAAlT COBOM  YyYaCTKM  KOHCTPYKLMM,
XapaKTepPUCTUKM KOTOPbIX paccymTbiBatoT no popmynam (5.2), (5.5), (5.6).

dnemMeHTbl, He Bowealmne B Tabaumubl, Kak NPaBUN0, YHUKA/bHbI U UX XapaKTEPUCTUKN Ha
AAHHbIA MOMEHT He NoaaatTca 0606LLeHUI0. B 60NbLIMHCTBE C/ly4aeB 3TO 3/IEMEHTbI Kpenerka
(rmbKkne cBA3M, aHKepPbl, KPOHLWTENHbI W T.M.) UM Y3/bl 3aBOACKOrO NPOM3BOACTBA, B NEpBylo
oyepeab NAHENbHOrO [AOMOCTPOEHUA. WX XapaKTEepPUCTUKM OO/MKHbI  ObiTb  M3BECTHbI
NPOW3BOAMUTENIO U NMOCTABLLUKY U3LENNN, YAebHbIE NOTEPU TENNOTbI A0/IXKHbI ObITb BK/IKOYEHDI
B TEXHMYECKME CBUAETENbCTBA HA NPOAYKLMIO AN anbbOMbI TUMOBbIX Y3/10B.

PacueT TemnepaTypHOro nons KOHKPETHOro y3na obnapaet 6osbliein TOYHOCTbIO U
pe3ynbTaTbl TAKOrO pacyeTa NpeAnoYTUTE/IbHbI MO CPAaBHEHUIO CO CNPaBOYHbIMM MaTepUuanamum.

MaTepuan NpuaoXKeHMA yNopsAodYeH No TUMNY y3n0B. B pamkax Kakaoro noapasgena
NPUBOAAT XapPaKTEPUCTMKM OA4HOIO M TOTO Xe y31a A4/1A Pa3/IMYHOro Bbibopa CTeH, ¢ Bapuaumei
OCHOBHbIX, BAIMAIOLLMX HA TEMN10Bble NOTEPU NapaMeTpoB.

B npunoxkeHun npencraBaeHbl cnegyowme rpynnbl y3/10B8:
- WBbI KNaaKn ns 610koB 0cobo ierkoro u suencToro 6etona (Tabanupbl .1-T.3);

- Tapenbyatbit aHKkep B COTK 1 cuctemax Hapy»KHOW TEMNOM30NALUN C BEHTUIMPYEMON
BO34YLLIHOW Npocaonkon (Tabauua I.4);

- COMPAXKEHUA NAUT NEePEeKpPbITUA CO cTeHamU (Tabaumupl [.5-T.26);

- yrAbl cTeH (Tabnuupl .27-T.28);

- MPUMbIKaHUSi OKOHHbIX 6/10KOB K cTeHe (Tabaunubi .29-T.38);

- NPUMbIKaHMe cTeH K pyHaameHTy (Tabanubl .39-T.40);

- COMPSAMKEHMUA CTEH C COBMELLEHHbIM KPOBE/IbHbIM NOKpbITUEeM (Tabaunubi .41-T.52);
- y3/1bl KpoBAK (Tabnumubi .53-T.62).

Kaxablil y3en CONpoOBOXKAAETCA ONUCAaHMEM, NMEPEYUCIEHNEM OCHOBHbIX, BAMAIOLWLMX Ha
TEeNnNoBble NOTEPU, MAPAMETPOB M OCHOBHbIX 0COBEHHOCTEN.

B cnyyasx, Koraa XapaKTepUCTMKKM y3/ia 3aBUCAT OT BE/IMYMHBI YTEMN/IEHUA, B KayecTse
BapbMpyemMoro mnapameTpa BblOMPAOT TepPMUYECKOE COMPOTMBAEHME yTenautens. Takum
06pa3om, NPU HaIMYUK B KOHCTPYKUMKM ABYX M Hosee noapand MAyWMX cnoes ytenautensa (c
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6NM3KMMU TENIONPOBOAHOCTAMM) MOMKHO MPUMEHATb 3HAYEHUA, NPUBEAEHHble B Tabauuax
npuaoxKenua I, NICNONb3ys CYMMapHOe TePMUYECKoe COMPOTUBJ/IEHUE CNOEB yTenauTena. 3To
OTHOCUTCA K dacagHbiM YTENUTENIAM ABOMHON MAOTHOCTU, NOCNOMHOMY yTenneHuto MBI u
NeHonoANCTUPO/IOM B dacagax U Ha KPOB/SX, K BHYTPEHHEMY YTEMNIEHMNIO B HECKOJIbKO CN10EB C
BO34YLLHOWN NPOCNOMNKON.

Bonblwaa npoTAMKEHHOCTb HaleWl CTPaHbl, Pa3HoObpasMe KAMMATUYECKMX 30H W
3KOHOMMYECKUX CUTyaLMW, MPUBOAAT K OMPOMHOMY Pa3HOODOPasnio BO3MOMKHbLIX pelleHu
OOHOrO M TOro e y3na. OXBaTUTb TOYHbIMM pPacyeTamm BCE BO3MOXKHblE BapWaHTbl He
npeacTaBAAeTcd BO3MOMHbIM. B CBA3KM C 3TUM MpM COCTaBNEHUM YKPYMHEHHbIX Tabauy, c
PacYeTHbIMM XapPaKTEPUCTUKAMM NPUXOAUTCA BbIBUPaATb MeXAy Hanbosnee LMPOKMM OXBAaTOM U
60nblIEN TOYHOCTbIO PE3yNbTAaTOB.

B HacToswem NPUNONKEHUN MNPUHAT YMEPEHHbIA KOMMPOMWUCC MeXKAY TOYHOCTbIO U
OXBaTOM BapuaHTOB. [pU MCNONb30BaHUM TabaWUL, 3HaYeHWs OGO/NbLUMHCTBA XapaKTEePUCTUK
KOHCTPYKLMIM NONaZatoT B MPOMEXKYTKM MEXKAY 3HAYEeHUAMM, NPUBEAEHHbIMU B Tabauue, U nx
Haxo4AT uHTepnoaaumnen. Pag menkux aetanen KOHCTPYKUUIA HEM3OEXKHO He COoBMagatoT, yTo
OCTaHaeTcA He3ameuveHHbIM. [py AanbHeNW e peannsanmm Ha CTPOMKe KOHCTPYKLMA NpeTepnuT
PAA WCKaXKeHWi. Bce 3T ¢dakTopbl He MNO3BONAIOT PACCYMTLIBATb HAa BbICOKYH TOYHOCTb
NPUMEHEHUs, MO3TOMY MOBbIWATb TOYHOCTb B yulepb oxBaTy Y3/10B, MNPU3HAHO He
LuenecoobpasHbIM.

[Nna KomneHcaumMu MOrpewwHoCTM pPacyeToB, B NPUBOSUMbIE HUMKE [aHHble BHeECEH
He60/1bLWON (HECKO/IbKO NPOLLEHTOB) KO3hPUUMEHT 3anaca. KoadpduumeHT 3anaca BHeCeH He B
KOHEeYHbI pe3ynbTaT, a BO BXOAHble [JaHHble ANA pacyeTa TemnepaTypHbIX nosen, u3
HeonpezeneHHOCTU KOTOPbIX B NEPBYIO oYepesb U NOABAANACh NOTPELIHOCTb pacyeToB. B cBaAsu
C 3TUM KO3 OULMEHT 3anaca HEOAMHAKOB ANA Pa3/INYHbIX Y3/10B KOHCTPYKUMMS,

MpuBeaeHHble HWKe Tabauubl NpeAHasHayeHbl AA MOMOLLM MPOEKTUPOBLUMKAM MNPU
pacyeTe NpMBEeAEHHOro COMPOTUBAEHMA TEMNOMNepeaaYe Orpakaatolmx KOHCTPYKUMIA. TaKxe
npuBeAeHHble TabnLbl MOryT BbITb MCNOb30BaHbI SKCNEPTaMM A/1A OLEHKM NPeaoCcTaBAaeMblX
NAaHHbIX.

.1 Wsbl KNagKku us 610KoB nerkoro, ocobo nerkoro u AuencrToro 6eToHoB

[aHHbIA TN y3710B cAeayeT yYnTbiBaTb ANA BCEX KMAAO0K, B KOTOPbIX KNaAKa BbINOAHAET
TennosawmTHble GyHKUMN. HUKe npuBeaeHbl Tabauubl 3HAYEHUN yAeNbHbIX NOTEPb TEMIOTbI
ON5 KNaZloMHbIX LWBOB B KNAaJAKax U3 Nerkoro, ocobo nerkoro n syencrtoro 6eToHoB. TabanyHble
3HaYeHUA NpUroAHbl ANa NbbIX OAHOPOAHbLIX KaMHElM paccmaTpuMBaemMon B HacCTOsLWEM
NPUNOXKEHUM TENNoNpPOBOAHOCTU. [NA MHOFOMYCTOTHbIX MM LWENeBblX KaMHel 3HayYeHus,
npuBeAeHHble B TabaunLax, He NPUMEHUMbI U3-33 OT/INYAIOLLLErOCA XapaKTepa TenionepeHoca.

KaKk npaBnno, KnagoyHble WBbl He NpomMep3atoT.

% Onucannplil moaxox K K03(QQUIMEHTY 3amaca MO3BOJSET NOOUTHCS TOTO, YTO TPUBEJCHHBIE HIKE 3HAYEHUS
YJIEJIBHBIX OTEPh TEIUIOTHI BOCIIPOM3BOAAT 3aKOHOMEPHOCTH MX 3aBHCUMOCTH OT Pa3iIM4YHbIX (akTopoB. B cBsizm ¢
9THM TaOJIMIBI MOTYT UCTIONB30BATHCS ISl HAYYHO-HCCIIEI0BATENbCKUX LIeNIeH, IT0Ka3bIBasi HalpaBJIeHHE JUIs TIOMCKa
HanOosee CyIEeCTBEHHBIX ITapaMEeTPOB, BIMSIONINX Ha TEIJIOBBIE IOTEPH, M BOBMOXKHOCTH II0 COBEPIICHCTBOBAHHIO
y3I10B. VcKITIOueHNEM SIBIIAIOTCS Y3JIbI C yeIbHBIMU TIOTEPSIMH TEIUIOTH! Onn3knumu K Hymo (Menee 0,02 Bt/(m-°C)),
TaK KaK OTHOCUTEIIbHASI IOTPELIHOCTD [l HUX CUJIbHO HapacTaeT.

32



Cn 230.1325800.2015

YOenbHbl reoMeTpuyYecKkuii nokasaTenb 3TOro0 3/IeMeHTa BeCbMa BEIMK M HA NpPaKTUKe
Konebnetca B npeaenax ot 2 4o 10 m/m2. Mo3ToMy, HECMOTPA Ha Masible 3HaYEHUA YAENbHbIX
noTepb TEMNNOTbI, 3/1eMeHT 0b6A3aTeneH gna yyera.

B cnyyae apmmnpoBaHuMA WBaA METAN/IMYECKON CETKOM MK CBA3AMM, NMPOXOAALLMMMN CKBO3b
KNnagky, npu ncnonbzosaHmn tabnuu .1-I.3 cnegyet NPUHUMATL SKBMBANEHTHbIN KOG PULNEHT
TENNONPOBOAHOCTU WBA, onpeaensemoiii no popmyne (r.1)

KB _ }\“CBS((::]I: +}\'pac (dea - Sgg)

pac — ’
dea

(r.1)

roe SCCE — CpeaHAs naowaab CeYyeHus CBA3el, npuxoaswmxca Ha 1 nor. m ceyeHuA LWBa

(Y4MTbIBAIOTCA TONBKO CBA3M, NEPNEHANKYNAPHbIE K MNOCKOCTU CTEHbI), M?/M;
duwsa — TO/IWMHA PACTBOPHOrO LWBA, M;

Acp — TEMAONPOBOAHOCTb MaTepuana csasu, Br/(m-°C).

B cnyyae uckpuneHua (ygavMHeHMA) WBA 3@ CYET MNepeBA3KUM KAAAKM WAU  WHbIX
MEPONPUATUIA 3HAYEHUA YyAeNbHbIX NOTePb TEnOoTbl NPUHMMAKT no Tabavuam [.1-T.3
C 3aMEeHOM TONLLUMHDBI KNaZKN Ha 3GEKTUBHYIO A/IMHY LWIBA.

Ha pucyHke .1 nokasaHa cxema y31a pacrnoJ/ioKeHUsa pacTBOPHOro LWBa.
MapameTpbl, BAUAIOWME HA NOTEPU TENNOTbI Yepes y3en:

- TONIWMHA KNaaKkn dwn, MM;

- TenNonNpPoOBOAHOCTb KAMHA Akam, BT/(M-°C);

- TONLMHA PACTBOPHOIO WBA dusa, MM;

- TeNJI0NPOBOAHOCTb PACTBOPA Apac, BT/(M-°C);

e LG

10B

PucyHok I.1 — Cxema y3na NPOXOKAEHUA PacTBOPHOro LWBa
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YaenbHble noTepun TennoTbl B Ta6m4u,ax r.1-r.3 MOryT MCNoNnb30BaTbCA AN1A pPacyeTa
npmneegeHHOro COnpoTmneaeHnAa tenaonepenadye CteH, COCToAWNnX N3 Knagku, OLLITyKaTypeHHOﬁ C

0beunx cTopoH, 1 13 KNagKkun c 06IMLLOBKOM KMPMUYOM.

Tabnwumuya

dwsa = 2 MM

r.1 — YpaenbHole notepu Tennotbl ¥, Bt/(Mm-°C), gna wBa Knagku.

Apac = 0,2 | Apac = 0,7 | Apac = 2,0 Apac = 0,2 | Apac = 0,7 | Apac = 2,0
din = 200 MM din = 300 MM
Axam = 0,08 0,001 0,006 0,017 0,001 0,004 0,012
Axam = 0,15 0 0,005 0,014 0 0,004 0,01
Akam = 0,3 0 0,003 0,011 0 0,002 0,008
din = 400 MM din = 600 MM
Akam = 0,08 0,001 0,003 0,01 0,001 0,002 0,007
Akam = 0,15 0 0,002 0,008 0 0,002 0,006
Akam = 0,3 0 0,002 0,007 0 0,001 0,005
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Tab6bnnwuuya TI2 — YaenbHbie notepu tennotbl ¥, Bt/(m-°C), ana wsa Knagakwm.
du_jBa = 8 Mm

Apac = 0,2 | Apac = 0,7 | Apac = 2,0 Apac = 0,2 | Apac = 0,7 | Apac = 2,0
din = 200 MM din = 300 MM
Axam = 0,08 0,004 0,02 0,057 0,003 0,015 0,041
Akam = 0,15 0,002 0,015 0,048 0,001 0,012 0,037
Akam = 0,3 -0,002 0,008 0,037 -0,001 0,007 0,03
din = 400 MM din = 600 MM
Axam = 0,08 0,003 0,012 0,034 0,002 0,008 0,024
Akam = 0,15 0,001 0,01 0,031 0,001 0,007 0,022
Akam = 0,3 -0,001 0,006 0,026 -0,001 0,005 0,019

Tab6bnwuuya I3 — YaenbHbie notepu tennotbl ¥, Bt/(m-°C), ana wsa Knagkwu.
dusa = 20 mm

Apac = 0,2 | Apac = 0,7 | Apac = 2,0 Apac = 0,2 | Apac = 0,7 | Apac = 2,0
din = 200 mm din = 300 MM
Akam = 0,08 0,011 0,048 0,117 0,008 0,035 0,091
Akam = 0,15 0,004 0,039 0,105 0,003 0,03 0,083
Akam = 0,3 -0,005 0,024 0,081 -0,004 0,019 0,067
din = 400 mm din = 600 mm
Axam = 0,08 0,006 0,029 0,076 0,004 0,02 0,054
Akam = 0,15 0,002 0,025 0,07 0,001 0,017 0,051
Akam = 0,3 -0,003 0,017 0,059 —-0,002 0,013 0,045

MpumedyaHune—Kak BugHo ns 1abaumuy .1-T.3 ana Bcex BapMaHTOB KNagKWU, KPOME KNagKM Ha
TENNOM K/jee, B/ANAHWE LIBOB OYEHb CYLWECTBEHHO W MpPM Pa3BUTOM apPMUPOBAHUM MONKET CTaTb
onpeaenaoWmMm B 4AHHON KOHCTPYKUUN.

.2 Tapenbuyatbii aHkep B COPTK UM cuctemax HapyXHoi TennomsonAauumn
C BEHTUINPYEMOIA BO34YLUHOW NPOCAONKOM
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[aHHbIM TMN y310B cneayeT yunTbiBaTh Ana COTK n cuctem Hapy»KHOM TENNOU30NALUN C
BEHTU/INPYEMOW BO3AYLLUHOM NPOC/IONKON.

YaenbHbI reomeTpUYeCcKM NokasaTenb A4aHHOrO 3/IeMeHTa BECbMa BEe/IMK U Ha NPaKTUKe
Konebnetca B npeaenax ot 5 go 12 wr/m2. Mostomy, Aaxke NPU MasblX 3HAYEHUAX YAENbHbIX
noTepb TENIOTbI, Tapenb4aTbi aHKep obA3aTeneH gna yyera.

Ha pucyHke .2 npuBegeHa cxema y3na, NpUHATOro ANA pacyeTa.
MapameTp, BAUAIOLWMIN Ha NOTepU TENNOTbI Yepes y3en:
- paccToAHWE OT Kpas CTa/IbHOr0 PACNOPHONO 31IeMEHTa A0 Tapenku awbena Li, Mm.

3HauyeHus yaenbHbIX NoTepb TennoTbl, NpuBeAeHHbie B Tabauue .4, npyumeHumbl ana
TapenbyaToro aHKepa c MeTaIMYeCKMM PacnopPHbIM 31EMEHTOM AnameTpom He 6onee 5 mm.

TTommep

‘0’0'0-.
O.0, S—
0t o v v e ...

R XA ERERZRRIX

‘;.:.’v,vA TR

AT

L

A
!

PucyHok I.2 — Cxema TapenbyaToro aHkepa

Tab6nwuuya l4-YpenoHble notepu Tennotsl ¥, Br/°C, pns TapenbyaToro aHkepa.

¥, B1/°C
L[1£2 Mm 0,006
2<[1<6Mm 0,005
6<L[1£11 Mmm 0,004
11< ;<16 mm 0,003
16 < L1X24 mm 0,0025
24 < [1<40 mm 0,002
40< L1<70 mm 0,0015
70 mm < L4 0,001
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.3 ConpsAxeHue NAUT NepeKkpPbITUA CO CTEHOM

BbIGpaHHbIM TUN y310B CAeAyeT y4uTbiBaTb NPU pacyeTe NpuUBeLEeHHOro CoOnpoTUBAEHUA
Tennonepesaye, TO/IbKO €C/IM NAUTA NEPEKPLITUA UAN CBA3AHHbIE C HEW Hecylime 3/1eMEHTbI
nepeceKkatoT yTenautenb. B 3Tom ciyyae AaHHbIM TUN y3/10B ABASETCA HaMbonee MOLLHbIM
«MOCTMKOM X0/1043» AR NOAABAAIOLLEr0 60/bLUMHCTBA OrpaXKaatoWMX KOHCTPYKLNNA.

[NA CHWKEeHUA TennoBbiX MNOTepb 4Yepes3 CTbiKW, NAWUTbI NepekpbiTua nepdopupyloT,
NPUMEHSIOT 3aKNaAHble Hecyl e TENN0M30NALMOHHbIE 31eMEHTbI (aanee — HT3) nam nposoaAt
WHble Tenno3alWMTHble meponpuatna. Ona 3PPeKTUBHOCTM TENN03alMTHbIX MEPONPUATUIA
Ba)KHO, 4TObbl nepdopauma, HTD wAM ee aHanor no pPacrnosoKEeHU coBnagannm ¢
pacnonoskeHnem cioa Hanbonee spPeKTUBHOrO yTenauTens B CTeHe. B nNpoTMBHOM caydae
npoucxoaut ornbaHue TennoBbiM NOTOKOM nepdopaumu, HTI nam aHanora nNo matepuanam
CTEHbI.

CoBpemeHHble TpeboBaHMA MO TENI0BOM 3aLUTE CTEHOBbIX KOHCTPYKLMIW, Kak NpaBuno,
BbINONHAOT C NPUMeHeHUeM 3PPEeKTUBHbIX TENAOM30NAUMOHHBIX MATEPUANIOB C HWU3KOM
TENNONPOBOAHOCTbIO. B TaKMX KOHCTPYKUMAX y31bl 6e3 nepdopauymm namtel nepekpbitnsa, HTI
WAN WHbIX MEPONPUATUI NO TEenJ0BOWM 3aliUTe HEefOonyCTUMbl K MPUMEHEHMUID. 3HAYeHusA
yAeNbHbIX NOTEPb TENNOTbI A5 TaKMX Y3/10B BKAOUYEHDbI B TabAuMLbl, 418 CBEAEHUA IKCNEPTOB U
Hay4HbIX PabOTHWKOB.

[na conpaKeHUn ¢ NANTON NepPeKpbITUA MUHUMANbHbIE TeMNepaTypbl HA BHYTPEHHEWN
NMOBEPXHOCTU CTEHbl 3aBUCAT B NEPBYIO oyepeab OT TONLMHBI CTEHbI U Hanuuma nepdopauymm,
HT3, unn MHbIX TennosawmuTHbIX Meponpusatuii. Kak npasunao, npomepsaHue y3/10B AaHHOIO
BMAA NPAKTUYECKU He npoucxoamTt. ONacHOCTb NMPoMep3aHMA BO3MOXKHA B TpeX Cayyanx:

a) otcyTcTBYeT nepdopaums NAnTbl NepekpbiTMa uam HT3;
6) ob6an ToNWwmMHa cTeHbl MeHee 300 mm;

B) pacnonoskeHue nepdopaums, HTD uam aHanora He coBnagaeT co CNOEM yTenauTens B
KOHCTPYKLMW CTEHbI.

B BblllenepevyncneHHbIX CAydaax npomepsaHue MOoXKeT MPOoUCXo4uTb, XOTA U peaKo. B
CBA3U C 3TUM HEO6XOAVIMO npoBoAUTb OTAE/NIbHYIO MPOBEPKY NepedynciaeHHbIX y3108B.

B HacToAwem pasgene npeanonaraeTca, 4To NAMTa nNepekpbiTa nepdopupyetca B
COOTBETCTBMM CO CXEMOW, MNPUBEAEHHOMN Ha pucyHKe T[.3. BaKHbIMM napameTpamu,
Xapaktepusylowmmmn nepdopaumio, ABAAIOTCA: OTHOLWIEHWE [AJIMHbI TEePMOBKAaApllWen K
PaCCTOAHNIO MeKay HUMK a/b, B COOTBETCTBUM C 0603HAYEHNAMM Ha PUCYHKe .3, n ToNWwmHa
nepdopUpyemoro cnos Uamn TepmoBKaaaplla dr. Jlanee oTHOLWEHWE A/IMHbI TEPMOBKAAAbIWEN K
PaCCTOAHUIO MEXAYy HUMKM npuBedeHO B Be3pasmepHom Buae. Hanpumep, nepdopauma
3/1 obo3Hauaert, yto a/b = 3/1.
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PucyHok I.3 — Cxema nepdopauum nanTbl nepekpbiTua

PaccmoTpeHbl

TaKXe

BApPMWaHTbI

npumeHeHunA

3aKNagHbIX  UM34ennin  3aBOACKOro

W3roTOB/IEHMA, CXEMbI KOTOPbIX MPUBEAEHDbI HA PUCYHKax B Tabaunuax .10, .15, .16, I.21.

YaenbHblIt reoMeTPUYECKMIA NMOKa3aTe /b COMNPAXKEHUS NANTbI NEPEKPbLITUA CO CTEHOM Ha
npakTnke Konebnetrca B npegenax or 0 go 0,6 m/mM2. [na npenBapuTeNibHON OLEHKM

appeKTUBHOCTH

Pas/NIMUHbLIX peleHnin y3na panee 6yaer MCNoNb30BaTbCA

Hanbonee

pacnpocTpaHeHHasa yaenbHaa npoTaxeHHocTb 0,4 M/mM? ona KnagoKk U TPEXCAOWMHbIX CTEH U

0,12 m/M? ons BEHTUAMPYEMBIX U LITYKATYPHbIX Ppacagos.

Knadka u3 670K08 sne2Kozo,
KpynHogopmamHbix KamHeli ¢ 06auyoeKoli Kupnuyom

MapameTpbl, BAUAIOWME HA NOTEPU TENNOTbI Yepes y3en:
- TONWMHA KNaaKu dxn, MM;
- TenNonNpPoBOAHOCTb KAMHSA Akam, BT/(M-°C);
- nepdopaumsa NAUTbl NEPEKPLITUA UK NpUuMmeHeHne HT3;
- 3¢pdeKTUBHAA TONLMHA NAUTbI NePeKkpbITUA dn, MM.
TonwmHa nepdopaymm 160 mm.

Tabnanwuuya

NANTDbI
Nerkoro

NepeKkpbITUA CO CTEHOIA.
M Auyeuctoro 6eToHOB, wAM
¢ 06nu1L0BKOM Knpnuuom. bes neppopauuu.

ocobo snez2ko20 U AYeucmoz20 b6emoHos,

KpynHodopmaTHbIX

unu

.5 — YaenoHblie notepu tennotbl ¥, Bt/(m:°C), gna y3na conpa)keHusa
Knapka u3 610KoB nerkoro,

ocob6o
KamHel

d, =160 mm

Aam = 0,1

7\4KaM =
0,18

}\4KaM =
0,32

dvn =200

0,567

0,508

0,431

dwn =300

0,488

0,442

0,381
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120 d dn = 500 0,376 0,350 0,304
N R
7/  xnagka
/ 7/ monomut 4 =210
T % O0OJIMIIOBOYHBIH
0 KHPITHY dun = 200 0,700 0,627 0,535

MPOKJIaIKa
/ dva =500 0,474 0,442 0,385

E % din = 300 0,608 0,552 0,477

MpumeyvyaHnn

1 Nauta nepekpbiTHs 6e3 nepdopaunmn UM MHOTO TENIO3ALLUTHOrO MEPONPUATUSA NMPUBOAMT K
HU3KUMM TemnepaTypam Ha BHYTPEHHeW MOBEPXHOCTU CTeHbl U HeapPEKTUBHbLIM MOTEPSAM TErNI0BOM
sHeprun. Cpeau npuBeaeHHbIX B Tabauue BapuaHTOB y3na MNONOBMHA MPOMep3aeT B TUMOBbIX
yCAoBUAX.

2 [Ina pacCMOTPEHHbIX BapMaHTOB Y3/1a MaKCMMasbHO AOCTUMKMMOE LieneBoe COnpoTUBAEHME
Tennonepegaue 2,5 m?-°C/BT.

3 B Hactosiwen Tabnauue nNpuBEAEH Yy3€s, KOTOPbIA WMCMO/b3YIOT TOMbKO B KayecTBe 6asbl
MHTEPNoAAUMN AN pacyeTa 3HavYeHnn .

Tabnwuuya I.6 - YaenbHbie notepu tennotol ¥, Br/(m:°C), gna y3na conpsaxkeHus
NAUTbI NepeKpbiTMA co cTeHoW. Knagka u3 6nokoB nerkoro, ocobo
Nerkoro u A4Yeuctoro 6eToHOB MAM  KPYNHOPOPMATHbIX KaMHeW
¢ 06auyoBKoi Knpnuuom. NMepdopauyma 1/1

d, =160 mm
}\IKaM = 011 7\1K8M = 0,18 kKaM = 0,32
dwn = 200 0,323 0,269 0,202
77/, wnanca dn = 300 0,308 0,265 0,208
é‘:’% MOHOJIHAT
O dwn = 500 0,268 0,244 0,202
m nephopauus
OOJIHITOBOYHBII
‘i‘ KHPITHY
dn =210 mm
MPOKJIaJIKA
dwn = 200 0,408 0,342 0,258
dwn = 300 0,39 0,335 0,267
dwn = 500 0,341 0,31 0,258

MpnmeyvyaHwuna
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1 Naxe cpaBHUTENbHO Hebobliaa nepdopaLms NAUTbI NEPEKPbITUA, UCNOb30BaHHAA B Y3/1aX,
NPMBOAMT K YMEHbLUEHUIO YAENbHbIX TEMNIOBbIX MOTepb 4vepe3 y3en B cpegHem B 1,5 pasa u
NPaKTUYECKM WCKAKOYAET MPOMEepP3aHMe B CTaHAAPTHbIX ycnoBuAx. OMNacHOCTb Npomep3aHuA
COXPaHAETCA TO/IbKO ANA CTEH C TONLWMHOM KnagKku 200 MM 1 TenaonpoBoaHOCTbIo KamHA 0,1 BT/(m-°C).

2 AnAa pacCMOTPEHHbIX BAPMAHTOB Y3712 MAaKCMMAJIbHO AOCTUXMMOE B Pa3yMHbIX KOHCTPYKLMAX
LLenieBoe conpoTuBaeHune Tenionepeaade 2,9 m?-°C/BT.

Tab6bnwuuya I7 - YaenbHbie notepu Tennotol ¥, Br/(m:°C), gna y3na conpsaxkeHusa
NAUTbI NepeKpbITMA co cTeHOW. Knagka u3 6n0KoB nerkoro, ocobo
Nerkoro u A4Yeuctoro 6eToHOB MAM  KPYNHOGOPMATHbLIX KaMHel
¢ o6auuoBKoi Knpnuuom. NMepdopauyma 3/1

dn =160 mm
}bKaM = 7\4KaM =
0,18 0,32
% d.
N I , dy, = 200 0,188 0,138 0,077
—7 // KJIaKa
//// MOHOJHT dwn = 300 0,198 0,158 0,111
7 A 2% mepopamms | Ga=500 | 0,195 0,175 0,14
= /”,"',/:’ /’/,:’,’:”,/'f/” OOIUIIOBOYHEII
s ] oo
] // MPOKIIAIKa dh =210 mm
— w/ din = 200 0,24 0,177 0,1
dwn = 300 0,252 0,202 0,14
dwn = 500 0,247 0,221 0,173
MpnmeyvyaHunn
1 CooTHOWeHWe nycToTbl/6eToHHbIe nepembiukn 3/1 — TUNoBoe [ANA COBPEMEHHOro

cTpoutenbcTsa. OHO adpdpeKTMBHEN, YeM COOTHOLWEHMe nycToT 1/1, npumepHo B 1,5 pasa v nossonset
AOCTUraTb MUHUMa/IbHO AOMYCTUMbIE 3HAYEeHUA MPUBEAEHHOro COMPOTUB/IEHUA Tenaonepeade B
60/1bLIMHCTBE NPAKTUYECKM BaXKHbIX cydyaeB. ONacHOCTb MpoMep3aHuA NPaKTUYECKU OTCYTCTBYET.

2 BblbpaHHbIV TMN nepdopauunm BnosHe sapdeKTUBEH ANA CTeH C LeneBblM CONpPOTUBAEHNEM
Tennonepepade Ao 3,0 m%°C/BT. MaKCMManbHO AOCTMMMMOE B PasyMHbIX KOHCTPYKLMAX Lenesoe
conpoTtusnexue Tennonepeaadye 3,3 m2-°C/Br.

3 [na nepcnekTUBHbIX 3HEProspdEeKTUBHbLIX KOHCTPYKLMIMN PacCMOTPEHHOE peLlleHMe y3na
MOET OKa3aTbCA HeAoCTaTOYHbIM. [lafbHellmne Mepbl MO CHUMKEHMIO TEMAOBbIX MOTEPb Yepes
BbIOPaAHHbIA 3/1EMEHT MOIYT 3aK/1I04ATLCA B AaJ/IbHENLLIEM YCUaeHUU nepdopauun amn B yseandeHmum
TONWMHbI Nepdopupyemoro c€nod, UaM B nepexoge K MNPUHLMMAMAABHO MHbIM Tena03aWwMUTHbIM
meponpuatTnam, Hanpumep, HTI. B Tabnuuax [.8-T.10 npuBeaeHbl 3HayeHUsA, MNO3BOAAOWME
CcpaBHMBaTb 3GEKTUBHOCTL PA3/INYHBIX U3MEHEHUI NepdopaLUN NANTbI NEPEKPLITUA U MPUMEHEHUA
HT>.
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Tab6bnuuya .8 - YaenbHole notepu tennotbl ¥, Bt/(m:°C), gna ysna conpa)keHusa
NAUTbI NepeKpbITMA co cTeHOW. Knaaka u3 6n0KoB nerkoro, ocobo
Nerkoro u A4Yeuctoro 6eToHOB MAM  KPYyNHODOPMATHbLIX KaMHeW
¢ 06auyoBKoi Kupnuuom. NMepdopauymna 5/1

d, =160 mm
}\.Kam = 7\4KaM =
lKaM = 0,1
0,18 0,32
120 d
- \ I , din = 200 0,133 0,085 0,029
— 7 // KIaIaKa
- /7/ % wonom din = 300 0,152 0,115 0,069
7 o 2% meppopamms | Ga=500 | 0,164 0,146 0,113
e r//// ’///////f/!’ . >
= L %% 5 O6MIIOBOUHEIH
e % e
] // MPOKIIAIKa dh =210 Mm
— w/ din = 200 0,173 0,110 0,037
din = 300 0,194 0,146 0,085
din = 500 0,205 0,181 0,138

MpumeyvyaHuna

1 Kak BuaHO M3 Tabauupl ganbHelilee HapalwmsaHue nepdopauumn Bce cnabee u cnabee
CKa3blBaeTCA Ha yAeNbHbIX NOTepAX TenA0Tbl. PaccMOTpeHHbIN ypoBeHb nepdopaumu (5/1) BnonaHe
AocTtatodeH ana apdpeKkTMBHOro obecneyeHus Lenesbix CONPOTUBAEHUIA Tenaonepeaaye.

2 MaKCcMManbHO OOCTMXKMMOE B  Pa3yMHbIX KOHCTPYKUMAX LeseBoe COMpOTUB/EHME
Tennonepepaue 3,5 m2-°C/BT.

Tabnanwuuya I9 - YagenoHbie notepu Tennotol ¥, Br/(m:-°C), gna y3na conpsaxkeHua
NAUTbI NepekpbiTUA co creHoW. Knagka u3 6n0KOB nerkoro, ocobo
Nerkoro u  A4euctoro 6eToHOB WMAM  KPYNHOPOPMATHbLIX KaMHeEWU
¢ o6auuosKoi Kupnuuyom. Mepdopaumna 3/1, TonwmHa nepdopauum
yBenu4yeHa o 220 mm

d, =160 mm
120 d
Kn
1 1 7’ }\’ _ 1 }LKBM = A‘KBM =
— 7/ xnanka xam = 0, 0,18 0.32
[ 7
] Z% 77 wonom dwn =200 0,169 0,119 0,058
7 ’ 7 >2§2§2 nepbopanus
G / # s ' _ | dw=300 0,171 0,131 0,081
% OBIHIIOBOYHEIH
] KHpI dyn = 500 0,174 0,154 0,117
] /// TPOKJIaJKa
dn =210 mm
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dwn =200 0,217 0,154 0,075
dva =300 0,221 0,169 0,106
dwn = 500 0,222 0,194 0,146

MpumeyvaHns

1 YBennyeHne TOAWMHbI NepdopUPyeMoro cnoa OKasbiBaeTcs MmeHee 3PPeKTUBHbIM, Yem
noBbllLleHME YPOBHSA nepdopaLmu.

2 MaKCMManbHO JOCTMMKMMOE B Pa3yMHbIX KOHCTPYKUMAX LeneBoe COMpoTUBAEHMe
Tennonepepaue 3,45 m?-°C/BrT.

3 KaK MOXHO yBUAETb U3 XapaKTEePUCTUK BapPWaAHTOB CTbiKa MAUTbI NEPEeKpbITUA C APYrMmU
BUAAMM CTEH, KnaaKa 13 6/10K0B sierkoro, 0co60 Nerkoro U A4encToro 6eToOHOB UAK KpYNHOGOPMaTHbBIX
KaMHel Hanbonee 6naronpusaTHa ANa yBeAUMYEHUA TONWMHBI cnos nepdopauuun. Ana apyrux suaos
CTEH, TAKOe M3MeHeHue y3i1a meHee 3¢PEeKTUBHO, BBUAY TOro, Yto nepdopauma He MOSHOCTbIO
COBMafaeT C MJIOCKOCTblo yTenautens. [axke B 3TUX YCNOBMUAX YBEJIMYEHUE TOWMHbLI YTENAUTENS
npourpbiBaeT No 3pHeKTUBHOCTU ycuneHuo neppopaLmm A0 cooTHoweHmaA 5/1.

Huxe npuBeneHbl 3HaYeHMA yAenbHbiX NoTepb TennoTbl gna HTI, npeacrasnstowero
Co060M KOHCTPYKLMIO M3 apMaTypbl U3 HEPXKaBetoLLEM CTaIN B BbICOKO3IPPEKTUBHOM yTenauTene.
ConocTtaBMMOCTb pa3siMyHbix HTD mexkay coboin byaet onpeaensatbCs CYMMapHOM NAOLWAAbIo
CeYEHMA apMaTypbl, NPUXOAAWENCA HA eAMHULY A/NWHbI 3neMeHTa. [na npuBeaeHHbIX B
Tabnunue 3HaveHnin Ha 250 MM A/IMHbI 31emeHTa npuxoamTca 360 MM? cyMMapHO naoLaam
ceyeHnsa apmaTypbl.

Tabnanwuuya 10 — YaenoHble notepu tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
NAUTbI NepeKpbITMA co cTteHOW. Knaaka u3 6n0KoB nerkoro, ocobo
Nerkoro u A4Yeuctoro 6eToHOB MAM  KPYNMHOPOPMATHbIX KaMHeW
¢ 06any0BKOM Kupnuuom. HT pacnonoxeHsbi ¢ warom 1/1

dn =160 mm
7\1K3M = 0;1 7\1K3M = 0,18 7\4}(3,\/\ = 0,32
120 din = 200 0,089 0,042 -0,01
d,,
dun = 300 0,123 0,091 0,047
;jv// HT /77) xnamea dyn = 500 0,15 0,136 0,108
— / > T3 /%) monomur
wﬂ =Y HT?
—] / OKTTAIKA % OOTHIIOBOIHEIH dn =210 Mmm
7 KHPITHY
' dun = 200 0,084 0,024 -0,04
dun = 300 0,127 0,086 0,028
din = 500 0,164 0,146 0,108
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OKoH4YaHue mabauyel .10

MpumeyvaHna

1 MpumeHeHne HTD okasbiBaeTcs 3HauUTeNbHO 3GDEKTUBHEN, YeM YyBeMYEHWE TOJLMHbI
nepdopnpyemoro cnos UAU NoBbllEHME YPOBHA Nepdopaumm.

2 MaKcuMManbHO AOOCTMMKMMOE B  PasyMHbIX KOHCTPYKLUMAX LLeNeBoe CONPOTUBAEHUE
Tennonepepaye 3,6 m2-°C/BT.

3 BapuaHT npumeHeHus HTD oKasbiBaeTcA Hambonee 3OPEKTUBHbIM M3 PACCMOTPEHHbIX W
pekomeHayeTca AnA aHeproaPpPeKTUBHbIX MPOEKTOB.

CmeHa — mpexcnoiiHasa ¢ 06auyoekoii kKupnuyom

MapameTpbl, BAUAIOWME HA NOTEPU TENNOTbI Yepes y3en:

- TepMunYecKkoe conpoTusaeHue cnosa yrenaurtensa Rys, m2-°C/BT;
- TeNN0ONPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C);

- nepdopauma NANTbl NepeKpbITUSA;

- 3¢ dEeKTUBHAA TONLWMHA NANTbI NePeKpbITUA dn, MM.

Bo Bcex pacyeTax ToAWMHA OCHOBAHMA NPUHATA paBHOM 250 mm, a ToNWMHA Nepdopaumnm
160 mm.

Tabnanwuuya l11 — YaenoHble notepu tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
NAUTblI NEepeKpbITUA CO CTeHOW. TpexcnoiHasa cTeHa ¢ o06auuoBKOM
Kupnuyom. bes nepdpopauumn

dn =160 mm
Ao=0,2 Ao=0,6 =18
120 d
250 Ry:=1,22 0,488 0,500 0,577
—7 // OCHOBaHHe
] i Ry=2,44 0,477 0,515 0,592
| /// MOHOIIUT
Ry:=6,1 0,408 0,444 0,494
% YTEILTHTEND
| G

i % OOITHIIOBOYHEIH

KHpPIHY
| % dn =210 Mm

i— 161 Ryx=1,22 0,606 0,617 0,698
MPOKJIA]TKA

Ry =2,44 0,594 0,633 0,719

R.=6,1 0,512 0,552 0,610
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MpnumeyvyaHunn

1 MNauta nepekpbiTna 6e3 nepdopaunmn AU MHOIO TENNO3ALWMTHOIO MEPONPUATUA MPUBOLAUT K
HM3KMM TEMMEPATYPaM Ha BHYTPEHHEN MOBEPXHOCTU CTeHbl U HE3DPEKTUBHbIM NOTEPAM TEMNI0BOM
3Heprun. bharopgapa ToNLWMHE CTeHbI NPOMeEpP3aHME NPAKTUYECKM He HabatogaeTcA.

2 JnAa pacCMOTPEHHbIX BapMaHTOB y3/1a MaKCMMa/IbHO AOCTUXUMOE B Pa3yMHbIX KOHCTPYKLMAX
uenesoe conpoTusaeHue Tennonepesade 2,7 m2°C/BT. OAHaKO, HECMOTPA Ha TeXHUYECKYIo
BO3MOXHOCTb BbIMOJIHEHWA TAKOTO Yy3/1a, UCNO/Ib30BaTb ero HeadpPeKTUBHO N HelenecoobpasHo.

3 B Hactosweli Tabnuue npuBeseH y3en, KOTOPbIA MCMOJb3YIOT TO/MbKO B KayecTBe 6asbl
WMHTEPNOAAUMM ANA pacyeTa 3HaYeHun .

Tabnanwuuya 12 — YaenoHble notepu Tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
NAUTbl NEepeKpbITUA CO CTeHOW. TpexcnoiHas cTeHa ¢ 06auu0BKOM
Kupnuyom. NMepdopauma 1/1

d, =160 mm
M =0,2 Ao=0,6 A=1,8
120
T 250 Ry=1,22 0,300 0,298 0,346
—o o OCHOBaHHE
// Ry.=2,44 0,304 0,315 0,352
// MOHOJIHT
/ - Ry=6,1 0,283 0,298 0,323
77 s XXX mephopanms
| Qe
87777 885 yrewmmens
iﬁ 0OMHMIIOBOYHEBIH d, =210 mm
] KHPITAY
1 Ry=1,22 0,379 0,373 0,421
pOKIaaKa
Ry.=2,44 0,385 0,396 0,435
Ry=6,1 0,360 0,377 0,406

MpnmeyvaHnn

1 [axe cpaBHUTENbHO Hebobluana nepdopaumua NANTbI NEPEKPLITUA, NCMNOb30BaHHAA B y31axX
Tabanupl .12 NpMBOANT K YMEHbLLEHMIO YAe/bHbIX TEN/I0BbIX NOTEPb Yepes y3en B cpegHem B 1,5 pasa
N NPaKTUUYECKMN UCKAKOYAET NPOMEP3aHNE B CTaHAAPTHbIX YCAOBUAX.

2 BblbpaHHbIl TMN nepdopauum BnonHe s3pdeKTMBEH ANA CTeH C LeseBbiM COMNPOTUB/IEHMEM
Tennonepepave Ao 3,0 m%°C/BT. MaKCMManbHO AOCTMMMMOE B PasyMHbIX KOHCTPYKLMAX Lenesoe
conpoTueneHue Tennonepeaadye 3,4 m2-°C/Br.

Tabnwuuya 13 — YaenoHble notepu Tennotbl ¥, B1/(M:-°C), ana y3na conpsaxeHusa
NAUTbl NepeKkpbiTUA CcoO CTeHoW. TpexcnoMHaa cTeHa ¢ 06aMuU0BKOMN
Kupnuuom. NMepdopauusa 3/1
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dn =160 mm
Ao=0,2 2=0,6 =18
200 d, e, Re=122 | 0188 | 0179 | 0208
— o i
/7. ocuosaime R.=2,44 | 0,196 0,196 0,215
://"’Z’ MOHOJIUT
. R-=6,1 0,198 0,202 0,215

77 s XXX mephopanms
N| ARG

S 77 B yrenmimems

— iﬁ ggggggBouHHﬁ dn =210 Mm

v TIPOKJIaIKa RyT = 1,22 0,238 0,225 0,252
Ry =2,44 0,252 0,250 0,269
R-=6,1 0,252 0,259 0,273

MpumeyvyaHna

1 CooTtHoleHMe nycToTbl/6eTOHHblIE nepembldkn 3/1 — TMNOBOE A/ COBPEMEHHOro
cTpoutenncTsa. OHo adpdeKTUBHEN, YeM COOTHOLWEHMe nycToT 1/1, npumepHo B 1,7 pasa.

2 BblbpaHHbIM TMN nepdopauunm BnosHe spdeKTUBEH ANA CTEH C LiesIeBblM COMNPOTUBEHMEM
Tennonepegade 4o 3,6 m*°C/BT. MaKCMManbHO AOCTUMMMOE B PasyMHbIX KOHCTPYKUMAX Lenesoe
conpoTtusneHune Tennonepegaye 4,0 m2-°C/Br.

3 [nA nepcneKkTUBHbIX 3HEProaPPeKTUBHbIX KOHCTPYKLMIA PAacCMOTPEHHOE peLleHue y3na Bce
e He,0CTaTouHO. JanbHenwme mepbl N0 CHUXKEHMUIO TEMIOBbLIX NOTEPb Yepes3 AaHHbIN SN1eMEHT MOryT
3aK/104aThCA B AasibHelem ycuneHun nepdopaumm uanm B nepexoge K MPUHUMNMANABHO WHbIM
TEeN03alNTHBIM MEPONPUATUAM, HANPUMep, ycTaHoBKe HT3.

Tabnannuya

NAUTbI
Kupnuyom. Nepdopauma 5/1

r.14 — YpenoHbie notepu tennotbl ¥, Br/(m-°C), ana y3na conpaxkeHusa
nepekpbiTUA CO CTeHOW. TpexcnoitHaa creHa ¢ o06auuoBKOM

120
f— 250
M #
— // ocHoBaHHe
7/ ~wmonomat
TRKRT 77 XXX mephopanns
ol i W
g2 (Y yrenmamem,
| 00MIOBOYHEIH
KHPITHY
‘ npoKajKa

dn =160 mm
ho=0,2 Ao=0,6 Ao=1,8
Ry=1,22 0,142 0,131 0,152
Ryr=2,44 0,152 0,148 0,160
R:=6,1 0,160 0,161 0,169
dn =210 mm

45



Cn 230.1325800.2015

Ry=1,22 0,179 0,163 0,181
Ry =2,44 0,194 0,188 0,202
Ry-=6,1 0,204 0,206 0,215

MpumeyvyaHuna

1 Kak BMAHO M3 Tabauupl ganbHellee HapawmBaHue nepdopauum Bce cnabee u cnabee
CKa3blBaeTcA Ha yAeNbHbIX NoTepax TenaoTbl. PaccMoTpeHHbI ypoBeHb nepdopaumu (5/1) snonHe
AocTtatoyeH ana adpdpekTMBHoro obecneyeHmn Lenesbix CONPOTUBAEHUI Tenlonepeaaye.

2 BbibpaHHbIli TUN nepdopauun BnonHe 3dPpeKTUBEH ANA CTEH C LLeNIEBbIM CONPOTUBAEHUEM
Tennonepegaue o 4,0 m>-°C/BT.

Huxke npuBedeHbl 3HAYeHUA yaenbHbIX noTepb TennoTel gna HTI npeacrasnatowero
cobOM KOHCTPYKLMIO apMaTypbl M3 Hep’KaBewLwen CTain B BbICOKOIGGDEKTUBHOM yTENIUTENE.
ConoctaBMMOCTb pa3nunyHbix HTI mexay coboit b6yaeT onpeaenatbCA NAOWAAbIO CEYEHUA
apMaTypbl, NPUXOAALLENCA Ha eguHULY AOAMHbl dnemeHTa. Ona npuBedeHHbIXx B Tabauue
3HauYeHnn Ha 250 MM A/IMHbI 31eMeHTa npuxoamutca 360 MM2 cymmapHOW naowaamn cevyeHus
apmaTypbl.

Tabnanwuuya l15 — YaenoHble notepu Tennotbl ¥, Br/(M-°C), ana ysna conpsaxkeHus
NAUTbl NEepeKpbITUA CO CTeHOW. TpexcnoilHas cTeHa ¢ o06auuoBKOM
Kupnuyom. HTD pacnonoxeHbl ¢ warom 1/1

dn =160 mm
M =0,2 Ao=0,6 A=1,8
Ry=1,22 0,126 0,081 0,063
Ryx=2,44 0,115 0,098 0,094
V777 ocrosanne
p,//% Ry=6,1 0,131 0,133 0,137
V77/7) monomat
B HTD
{ yremmrens
dn =210 mm
[jl OONHIIOBOYHEIH
KHpPIHY
Ry=1,22 0,126 0,072 0,047
Ry.=2,44 0,12 0,098 0,093
R.=6,1 0,144 0,144 0147

MpnumeyvyaHunn

1 [na gaHHOM KOHCTPYKUUKN Hanbonee apdeKTUBHbIM OKasblBaeTca NnpumeHeHne HTI gna cteH
¢ 60/1bLINM YCNOBHbIM COMPOTUBAEHMEM Tenaonepeaaye.
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2 BbibpaHHbIN TUN ycTaHOBKM HTD BnosHe addeKkTUBEH ANA CTEH C LEeneBbiM COMPOTUBAEHMEM
Tennonepepaye ao 4,4 m%°C/Br.

Tabnwuuya 16 — YaenoHole notepu Ttennotbl ¥, B1/(M-°C), ana y3na conpsaxeHusa
NAUTbI NEepeKpbITUA CO CTeHOW. TpexcnoiHasa creHa ¢ o06auuoBKOM
Kupnuyom. HTI pacnonoxeHbl ¢ warom 3/1

dn =160 mm
M =0,2 Ao=0,6 A=1,8
Ry=1,22 0,086 0,038 0,016
Ry =2,44 0,076 0,055 0,049
7 OCHOBaHHE
p{//(% R-=6,1 0,095 0,092 0,097
V/7/7) monomat
HT?
VTEIUTATEND
dn =210 mm
[jl OONHIIOBOYHEIH
KHPIIHY
Ry=1,22 0,086 0,028 0,001
Ry =2,44 0,076 0,055 0,05
Rx=6,1 0,106 0,098 0,103

MpnumeyvyaHunn

1 BbIbpaHHbIi TUN ycTaHOBKK HT3 BnosHe adpdeKkTUBEH AN1A CTEH C LiesIeBbiM CONPOTUB/IEHMEM
Tennonepepaue ao 4,8 m2-°C/BT.

2 BapwuaHT npumeHeHna HTD oKasbiBaeTcA Hambonee 3¢dPEKTUBHBIM M3 PACCMOTPEHHBIX U
pekomeHAayeTcA AnA sHeprosddeKTUBHbLIX NPOEKTOB.

CmeHa - ¢ Hapy3HbIM ymenaeHuem U mMoOHKol obauyoekoli (COTK unu
eeHmunupyemoilii ¢pacad)

Mpn Hapy*XHOM yTenneHUn BbIXoAbl NANUTbI NEPEeKPbITUA 3aKPbIBAIOT yTen/inTenem, n OHu
He ABNAKOTCA «MOCTMKamMm xonopa». Ana Bb|6paHHOI'O BUAa CTEH CnefAyeT yu4ntbiBaTb TOJZIbKO
CTbIKK € 6AaNIKOHHbIMM NANTAMMU, TaK KaK B 3TUX MeCTax pa3pbiBaeTCA cnom yrenantena.

MapameTpbl, BAMAKOLWME Ha NOTEPU TENIOTbI Yepes y3en:

- TEPMUYECKOe CONPOTUBAEHME €108 yTenautensa Ryr, m2-°C/BT;
- TeNN0NPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C);

- nepdpopauma NAUTbl NEPEKPLITUA AU NPpUMeHeHne HTD;

- 3¢ deKTUBHAA TONLWMHA NAUTbI NepekpbITUA dn, MM.

47



Cn 230.1325800.2015

Bo Bcex pacyeTax TONLWMHA OCHOBAHUA NPUHATA paBHOM 250 mm, a TonwmHa nepdopauun
—160 mm.

BAnsHMe y3na CTblKa CTEHbl C HAPYXHbIM yTenaeHnem ¢ 6anKOHHON NAUMTON HAMHOrO
MEHbLLE MO CPaBHEHMUIO C Y3/I0M CTbIKa CTEHbI C MJINTON NEPEKPbITUA A/1A KNaA0K U TPEXCNOMHbIX
KOHCTPYKLMI. ITO CBSA3aHO CO 3HAYUTE/IbHO MEHbLUeN yAeNbHOW AJIMHOW GaNKOHHbIX MJIUT.
BnusaHMe BbIGPAHHOrO y3/1a He SABNAAETCA ONPeaensiowWmm 418 KOHCTPYKUMN.

Tabnanwuuya [17 — YaenoHble notepu Tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
6aNKOHHOW nNAUTbI CcO CcTeHOW. CTeHa C HapyXHbIM yTenneHuem
M TOHKOW 06uL0BKO. be3 nepdopauum

d =
n s d, =160 mm
% 7,/ ocrosame 2%=02 | %=06 | Ao=13
%// MOHOJIHT
R.=1,5 0,583 0,660 0,838
%g yTeHHHTeJ'IB
r Ry=3,0 0,550 0,638 0,781
Ry:=6,0 0,472 0,536 0,626
dn =210 mm
Rx=1,5 0,704 0,777 0,958
Ry=3,0 0,669 0,758 0,915
Rx=6,0 0,580 0,650 0,751

MpumeyvyaHna

1 Nauta nepekpbiTHa 6e3 nepdopaumn MM MHOTO TENNO3ALLUTHOrO MEPONPUATUA NPUBOAMT K
HU3KMM TemnepaTypam Ha BHYTPEHHEN MOBEPXHOCTM CTeHbl U HeapdEeKTUBHbIM NOTEPSAM TENI0BOM
sHeprun. Npomep3aHme BOSMOMKHO TO/IbKO A1a Hanbosiee TOHKMX M XON04HbIX CTEH.

2 B HacToAwel Tabavue npuBeaeH y3es, KOTOPbIM MCMO/b3YeTCa TOJIbKO B Kayectse 6asbl
WMHTEPNOAALMK ANA pacyeTa 3HaYEHU .
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Tabnwuuya 18 — YaenoHble notepu Tennotbl ¥, B1/(M-°C), ana y3na conpsaxeHusa

6anKOHHOW NAUTHI
M TOHKOM 06aunu0BKoi. MNepdopaumsa 1/1

CO CTEeHOM.

CTeHa C HapyXHbIM yTenJeHuem

Y1250

77

~

-

-
7

= ////l
4

~ L

/
Lt

S, LS
“ i

%

KIaaka
MOHOJHT
nepdoparis

YTCNIIHUTEb

dn =160 mm
Ao=0,2 ho=0,6 ho=1,8

Ry=1,5 0,400 0,413 0,477
Ry=3,0 0,346 0,371 0,419
Rx=6,0 0,311 0,338 0,374

dn =210 mm
Ry=1,5 0,483 0,492 0,556
Rx=3,0 0,429 0,456 0,510
Ryx=6,0 0,393 0,421 0,466

cpegHem

81,7 pPa3a 1 NpPakKTU4eCKN UCKNKYAET NPpomep3aHne B CTaHOAPTHbIX YCNOBUAX.

MpumeuyaHUe — [aKe cpaBHUTENbHO Hebosbwan nepdopaumsa NAUTbl NEPEKPbITUA,
MCMO/Ib30BaHHaA B Yy3/1aX, MPUBOAUT K YMEHbLUEHMIO YAe/bHbIX TEemnaoBbiX NoTepb 4Yepes ysen B

Tabnanwuuya 19 — YaenoHble notepu tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus

6aNKOHHOW NAUTDI
M TOHKOI 06nuuoBKoii. Mepdopauusa 3/1

CO CTEHOM.

CTeHa C HapPYXHbIM YTen/ieHUem

Y1 250

77

% 5

KJajgKka
MOHOJIHUT
nepdopaius

YTCIUIHTCIb

dn =160 mm
Ao =0,2 Ao=0,6 Ao=1,8
Ry=1,5 0,279 0,265 0,285
R:=3,0 0,225 0,227 0,244
Ry:=6,0 0,209 0,219 0,237
dn =210 mm
R:=1,5 0,335 0,315 0,333
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Ry==3,0 0,281 0,283 0,302

Ry=6,0 0,268 0,279 0,297

MpumeuyaHMe— CooTHOLWEHNE MNYCcTOTbl/6eTOHHble nepembiukm 3/1 — TMnosoe AnA
COBPEMEHHOTO CcTpouTenbcTBa. OHO 3ddeKTUBHEN, YeM cooTHoweHue nyctoT 1/1, npumepHo B
1,4 pasa 1 NO3BOAAET AOCTUraTb LieNeBble 3HAYEHMA CONPOTMBAEHMA Tenaonepeaye B 60/bLINMHCTBE
NPaKTUYECKM BaXKHbIX C/ly4aes.

Tabnanwuuya .20 — YaenoHble notepu Tennotbl ¥, Bt/(m-°C), ana ysna conpsaxeHusa
6aNKOHHOW nNAUTbI €O cTeHOW. CTEeHa C HapyXHbIM yTensieHuem
M TOHKOI 06nunuoBKoii. Mepdopauua 5/1

dn =160 mm

Ao=0,2 Ao=0,6 Ao=1,8

d -
e+ 950 Ry=1,5 0,227 0,202 0,210
7./ wana Ry = 3,0 0,173 0,171 0,179
:’{V/;///,’ MOHOIIHT
Ry = 6,0 0,168 0,171 0,183
Y S {%X nepdoparus
~ [ i
7% ) ﬁgg YTEILUHTEN
dn =210 mm
/ Ryr=1,5 0,269 0,240 0,244
Ry =3,0 0,219 0,213 0,223
Ry = 6,0 0,213 0,219 0,230

MpumeyaHwue—KaKkBUAHO U3 Tabanubl ganbHenwee HapalnBaHue nepdopaLmm Bce cnabee
N cnabee CKasblBAETCA HA YAENbHbIX NOTEPAX TENAOTbl. PacCMOTPEHHbIN ypoBeHb nepdopauun (5/1)
Bno/sHe AoctatodeH ana 3ddeKTMBHOro obecneyeHus UENEBbIX COMNPOTUBAEHWI Tensionepeaave,
O[HAKO BbI3bIBAET COMHEHME TexXHMYECKas OCYLLeCTBMMOCTb DasikoHa C [AOCTAaTOYHOW Hecyluen
CNOCOBHOCTbIO NPY TaKkol nepdopaumm.

Huxe npuBeneHbl 3HaYeHMA yAenbHbIX NoTepb TenaoTbl gna HTD, npeacrasnatowero
cobOMN KOHCTPYKUMIO apmMaTypbl M3 HepKaBewLwen cTaan B BbICOKOIDGDEKTUBHOM yTenauTese.
ConoctaBMMOCTb pa3nunyHbix HTD mexay coboit byaeT onpenenAtTbca NAOWAAbI CevyeHuA
apmaTypbl, NPUXOAALLENCA Ha eauHUUY OAUHbI 31emeHTa. Ons npuBeaeHHbIXx B Tabauue
3HauYeHn Ha 1000 MM AAMHBI 31eMeHTa NpuxoauTca 536 Mm? cymMapHOM NaOLWaAN cevyeHms
apmaTypsbl natoc 7000 MM? cyMmmMapHOM NAoWAAM cedeHns 6€TOHHbIX BCTaBOK.
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Tabnwuuya 21 — YaenoHole notepu Tennotbl ¥, B1/(M-°C), ana y3na conpsaxeHusa

6anKoHHOW nNAUTbI cO CcTeHOW. CTeHa C HapyKHbIM yTenleHnem
M  TOHKOW o06nuMuoBkoi. HTD B p[aHHOM cayyae pPacnosioXKeHbl
HenpepbIiBHO

dn =160 mm
Ao=0,2 A=0,6 =18
Ry-=1,5 0,191 0,156 0,151
d, 250
. R-=3,0 0,158 0,149 0,155
i V2 xnanxa
sl Ry-=6,0 0,168 0,173 0,182
il / HTS m MOHOJIHT T
7 LT
N VR Eium
eILTUTENh
3t . JIPOKIaaKa % . dn =210 mm
SN
Ry=1,5 0,192 0,147 0,134
Ry-=3,0 0,166 0,152 0,156
R-=6,0 0,182 0,184 0,193

MpwumedyaHMUe — MNMpumeHeHne HTI nos3sonseT A06BUTbCA TeX Ke TenN03alMUTHbIX
XapaKTepuUCTMK ys3na, 4to u nepdopauma (5/1), npu ycNoBUW BbINOAHEHUA KOHCTPYKTUBHbIX
TpeboBaHMIN NO HecyLel cnocobHOCTH.

CmeHa — moHKocmeHHble naHenu (8 mom Yucne c3HO8UY-naHenu)

MapameTpbl, BAKAIOLLME HA NOTEPU TEMNIOTbI Yepes y3en:

- TepMuUYeckoe conpoTusaeHue cnosa yrenaurtensa Rys, m2-°C/BT;

- Haan4vune O6J'IMLI,OBKVI;

- nepdopauma NIUTbI NePEKPbITUS;

- 3¢ deKTUBHAA TONLWMHA NANUTbI NepeKpbITUA dn, MM.

Bo Bcex pacueTax TonwmHa nepdopauun 160 mm.

Ana

naHenen 6e3 O6J'IMLI,OBKI/1 ManoBepoATHa YCTaHOBKa naHesnem B NAOCKOCTU

nepdopauumn, NO3TOMy MX crefyeT HaBelMBaTb, CHAPYKM 3aKpbiBaA NaHeNbl TopeLl, MAUTbI
nepeKkpbITMA. 3HAYEHUA yAe/IbHbIX NOTEPb TEMNAOTbl ANA PA3/IMYHbIX BapMaHTOB nepdopaumnm

JaHbl A8 MecTa Bbixo4a 6a/IKOHHOM NAKUTLI.

B KauecTBe cTeHOK naHesnen BbibpaHbl AnCTbI B/1 TonwmHoM 10 mm.

Tabnwuuya 22 — YaenoHble notepu Tennotbl ¥, B1/(M-°C), ana y3na conpsaxKeHusa

6anKoHHOM nNAUTbI co cTeHoW. CTeHa — TOHKOCTEHHAA naHenb.
be3 06nML0BKMU
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dn =160 mm
/// MOHOITHT
VAL, RyT=

NN Ry=4,0|R:=7,0
55 mepdoparms 2,0 Y "

// 3 yremmmrems [ gosnendopaum | 0,975 | 0,802 | 0,623
%%

1/1 0,521 0,435 0,383

3/1 0,302 0,256 0,248

NIBI 5/1 0,221 0,190 0,193
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OKoH4YaHue mabnauusi .22

dn =210 mm

bes3 nepdopauymmn 1,179 0,985 0,777

1/1 0,640 0,550 0,487
3/1 0,371 0,329 0,316
5/1 0,271 0,244 0,248

NMpumeyvaHns

1 U3 Tabnnubl BUAHO, Kak CUAbHO BAMAET nepdopauma Ha yaenbHble TenaoBble NoTepun yepes
y3en. B yanax 6e3 nepdopaumm nnm c nepdopaumeit B cootHowweHnn 1/1 npomcxoant npomepsaHue u
OHM He MOTYT BbITb PEKOMEHA0BaHbI K MPUMEHEHMUIO.

2 B cBA3W C TOHKOCTbIO CTEHbI y3en CTbika C 6a/JIKOHHOW M/IMTOM CO34aeT CYLLECTBEHHbIE
yAenbHble TenaoBble NOTEPU AaxKe Npu ycuneHHo nepdopauun. OgHako, ecnm naHenm HaselnBaoT
CHaApPYXM 1 TennoBble NOTEPM NPOUCXOAAT TONbKO MO BANKOHHbIM MAMTaM, TO OTHOCUTE/IbHO Maslble
yAenbHble NPOTAXEHHOCTU Yy3/a npnBogAT K MNOHUXEeHHOMY BJIMAHUIO Ha npueeageHHoe
CONpPOTUBAEHME Tenonepeaaye CTeHbl.

3 BaKHeWWWM [nsa y3na CTblka TOHKOCTEHHbIX NaHenen c GankoHHOW NAUTON ABAAETCA
COBMajeHMe MNAOCKOCTM yTenautena ¢ nepdopauneit. HecosnageHne nepdopauun c ytrenantenem
HegonyCTUMO, TaK Kak MPUBOAUT K MPOMEP3AHUIO CTEHDbI.

Tabnanwuuya 23 — YaenoHble notepu tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
6anKoOHHOW nNAUTbI cO cTeHOW. CTeHa — TOHKOCTEHHasA MNaHesb.
061U 0BKa U3 KMpnNuua

dn =160 mm
R:=2,0|R:=4,0|R-=7,0
120
e . ’ Bes nepdopaummn | 0,779 0,675 0,548
/7/ MOHOJIHT
A 1/1 0,438 0,390 0,352
%@5{ nepgoparus
7 | ) %g e — 3/1 0,258 0,238 0,233
~| ST
7z Gl OOJHIOBOYHBIH | 5/1 0,190 0,177 0,185
‘ KHpHHq
m B dn =210 mm

bes3 nepdopaymmn 0,935 0,823 0,677

1/1 0,535 0,490 0,444
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3/1 0,319 0,302 0,296

5/1 0,235 0,227 0,235

MpumeyvaHna

1 YBennyeHue TONIWMHbI CTEHbI 33 cHET 0O6/IMLLOBKU B NOJIKMPNMYA NPUBOANUT K 3HAYUTEIbHOMY
CHWXXEHUIO TenaoBblX MOTEPb M MOBLIWEHUIO MUHUMANBHOW TemnepaTypbl Ha BHYTPEHHeM
NOBEPXHOCTU CTeHbl. HecmoTpAa Ha 3TO, peKomeHZauuMm Ana cTeHbl 6e3 06AMLOBKM KUpNNYom
COXPAHALOT CBOKD aKTyaNbHOCTb.

2 [Ons ysna 6e3 nepdopaumm uam c nepédopaumeit B cooTHoweHun 1/1 npoucxogut
NpomMep3aHNE U OHU HE MOTYT BbITb PpEKOMEHA0BaHbI K MPUMEHEHMUIO.

3 06/MUOBKA KMPNUYOM TOMbKO B Masio3TaXKHOM CTPOMUTENbCTBE He OyaeT onmpaTtbCA Ha
nepeKkpbITUE, YTO NMO3BOJIUT COKPATUTb MPOTAMXKEHHOCTb Y3/1a A0 NMPOTAXKEHHOCTU BaNKOHHbIX NAnT. B
MHOTO3TaXKHOM CTPOMUTE/IbCTBE BJIMAHME CTblKa CTEHbl C MAMTOM MNEPEeKpPbITUS Ha npuBeAeHHoe
CconpoTMBAEHUE TENIONEpeaYe CTAHOBUTCA ONpeaenatowmMm HapaBHE Co CBA3AMM B NMaHENsX.

4 BaxHelWwum ANA y3na CTblKa TOHKOCTEHHbIX NaHenei C NAMTON MNepeKkpbITUA ABAAETCA
coBnageHue NAOCKOCTU yTenauTena ¢ nepdopaumnein. HecosnageHne nepdopaummn ¢ yTenantenem
HeAoNyCTUMO, TaK Kak NPUBOAUT K NPOMEP3aHMUIO CTEHbI.

CmeHa ¢c BHympeHHUM ymensaeHuem

Mpu BHYTPEHHEM yTenneHuM HeobxoAMmo obecneymBaTb HAAEKHYH NAapOU30AALMUIO
N3HYTPU NomelLeHns. KOHCTPYKTUBHOE pelleHne y3na M TOALWMUHY CNoA TENN0N30AALUOHHOIO
mMaTepuana HeobxoaMMo BbIGMPATb UCXOAA M3 YCNOBUSA OTCYTCTBMA KOHAEHCAaTa B MecTax
COMPSXEHUA 31EMEHTOB CTPOUTENIbHON KOHCTPYKLMMU.

MapameTpsbl, BAUAKOLWME Ha NOTEPU TEMNAOTbI Yepes y3en:

- TEPMMYECKOE CONPOTUBAEHUE €108 yTenautens Ryr, m2-°C/BT;
- TeNNONPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C);

- TONLWMHA OCHOBaHUA do, MM;

- nepdopauma NANTbl NepeKpbITUSA;

- 3pPeKTMBHAA TONLWMHA NANUTbI NEPEeKPbITUA dn, MM.

Bo Bcex pacueTax TonwmHa nepdopaunmn 160 mm.

OcobeHHOCTb BHYTPEHHEro yTernjeHua TO, YTO «MOCTMKAaMW X0N104a», aHaNOrM4YHbIMU
COMPAXKEHUAM C NIUTAMMU NEPEKPLITUSA, ABNAIOTCA MPUMbIKAHUA BHYTPEHHMUX CTEH.

Tab6nwuuya I.24 — YpenovHble notepu tennotol ¥, Bt/(m-°C), ana y3na conpaxkeHua
NAUTbl NepeKkpbiTUA co cTeHoU. CTeHa C BHYTPEHHUM YyTenaeHUeMm.
be3 nepdopauum
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dn =160 mm, d, = 200 mm

Ao=0,2 Ao=0,6 Ao=1,8

R-=1,0 0,646 0,683 0,825
Rx=2,5 0,608 0,675 0,796
dYT
d, dn = 160 mm, d, = 400 Mmm
> // OCHOBaHHE

i R-=1,0 0,450 0,481 0,656

/f’// MOHOIHT
Rx=2,5 0,438 0,517 0,692

i 7 o, 7 L 7 o % YTEIUTHTETh

dn =210 mm, do = 200 mm

R-=1,0 0,796 0,817 0,950

Ry:=2,5 0,752 0,813 0,933

dn =210 mm, d, = 400 mm

R-=1,0 0,565 0,579 0,748

Ry:=2,5 0,548 0,621 0,804

MpuMmedaHwue—BTabavue npueeseH y3en, KOTOPbIN MCNOL3YHOT TONLKO B KadecTse Hasbl
WMHTEPNONALMM ANA pacyeTa 3HAYEHU .

Tab6nwuuya I.25— YaenoHble notepu Tennotol ¥, Br/(m-°C), ana y3na conparkeHusa
NAUTbl NepeKkpbITUA co cTeHoW. CTeHa C BHYTPEHHUM yTenaeHUeMm.
Nepdopauymua 3/1

dn =160 mm, d, = 200 mm

Ao=0,2 Ao=0,6 Ao=1,8

Ryx=1,0 0,227 0,206 0,233

Ry=2,5 0,227 0,242 0,273
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dn =160 mm, d, = 400 mm
Ry;=1,0 0,210 0,177 0,196
Ryr=2,5 0,198 0,206 0,252
dYT
d o
y ’/// OCHOBaHHE
/// MOHOJIHT dn =210 mm, d, = 200 mm
77 XXX meppopamas | p 7 g 0,283 0,252 0,273
~ / r
7 §H} yrenmmem Ry=2,5 0,288 0,300 0,331
{
! dn = 210 MM, do = 400 MM
Ry=1,0 0,265 0,219 0,229
Ry.=2,5 0,252 0,256 0,302

[NnA BHYTPEHHEro YTEMNEHWA CTEH YacTO MPUMEHAOT TOHKUWA PYNOHHbLIA YTENAUTEND,
0bOKNeeHHbIW $onbroi, € co3gaHMemM BO3AYLIHOM MPOCNOMKM C BHYTPEHHEN CTOPOHDI.
B cnyyae npuMeHeHUA TaKoro yTenanTena COBMeCTHO € 0bbIYHbIM yTenaeHnem B Tabavuax IN.24—
.25 BMecTo TepMUYECKOro COMPOTUB/IEHUA YTENIUTENA CaefdyeT MUCNOo/b30BaTb CymMMapHoe
TEPMMUYECKOE CONPOTUB/IEHME BCEX CI0EB YTEMNEHUA, BKAKOYAA BO3AYLUHYIO MPOCAOMKY.

Ryrs = 2 Rs + Ry, (r.2)
S

rae Rs — TepMuyeckoe conpoTusieHne cnosa yrenautens, m2-°C/BT, no popmyne (5.6);
Rnp — TEPMUYECKOE COMPOTUB/IEHME BO3AYLIHOM NPOCNoiKkK, m2-°C/BT, no Tabamue 1.

TaKKe MOXKHO NPUMEHATb Tabanuy .26, cneunanbHO PACCYNTAHHYIO A1 MHOTOC/I0MHOTO
yTENNEHMA C BO3AYLUHOM NPOCNONKON, 0OBKNEEHHON NO BHYTPEHHEN NOBEPXHOCTU GObIoM.

Tabnanwuuya .26 — YaenoHble notepu tennotbl ¥, Br/(m-°C), ana ysna conpsaxkeHus
NAUTDbI nepeKkpbITUA co CTEHOIA. CreHa c ABYXC/IOUHbIM
BHYTPEHHMM YyTen/IeHUeM WU 3aMKHYTOW BO3AYLIHOW MPOC/IONKOMN

¢ nokpbiTnem. NMepdopauusa 3/1

dn =160 mm, do = 200 mm

2 =0,2 Ao =0,6 ro=1,8
PUCYHOK CM. Ha cieaytoLien cTpaHuue
Rx=1,5 0,227 0,216 0,245
R-=3,0 0,225 0,244 0,278

56




Cn 230.1325800.2015

OKoH4YaHue mabnuyel .26

dn =160 mm, d, = 400 mm

R.=1,5 0,207 0,185 0,212
DOTyTIHas Ry =3,0 0,197 0,208 0,255
d irrpocnomca )
3 ‘," /7 ocnobanne
' 7/ momomat
| o dn = 210 MM, d, = 200 MM
55 mepdopars
5 1 croit R.=1,5 0,284 0,265 0,289
= g yTeTHTENsA "
2 cmoi R-=3,0 0,289 0,302 0,335
| M YTEIIUTENs
\ ____  OTpaxaromias
! MJIEHKA
g, ~ \IBI dn =210 MM, do = 400 MM
R.=1,5 0,262 0,229 0,248
R-=3,0 0,251 0,258 0,307

.4 Yrnbl cTeH

B HacToslweMm pasgene TeNN03alWMTHbIN 31€MEHT — Yron CTeHbl, NOAPa3yMeBaeTCsa, Kak
YMUCTO reOMETPUYECKUI, T.€. NPU ero PACCMOTPEHUN YUUTBLIBAIOT BAUAHUE HA YAE/bHble NoTepy
TENN0Tbl TONIbKO OT UCKAXKEHMA FeOMETPUM CTEHbI B 30He yria. Ha npakTuke, ans 601bWNHCTBA
KOHCTPYKLMI CTEHbI, YrON CONPOBOXAAETCA A0NONHUTEIbHbIMU CBA3AMMU UM KOHCTPYKTUBHbBIMM
PELUEeHNAMU, TaKKe YBEMYMBAKOWMMM MOTEPU TENAOTbl. ITU CBA3U U PELUEeHUA [OJIKHbI
paccMaTpuBaTbCA KaK OTAe/ibHble Tenno3alMTHble 3/1emMeHTbl. Takol noaxosd Mo3BoAseT
3HAYMTENbHO COKPATUTb YMC/IO BAaPMAHTOB y3/10B, HEOBXOAMMbBIX AR pacyeTa, U ynopaaoUnTb
NOHMMaHMWe ABNEHUI TennonepeHoca B yrnax cteH. Hanpumep, Tapenbyatbie aHKkepbl B COTK
PALOM C YI/IOM YCTaHAB/IMBAIOT Yallle, HO MX YYUTbIBAOT OTAE/bHO OT yr/1a BMECTE C OCTa/IbHbIMM
TapenbyaTbiMM aHKEPaAMM.

BO3MOMKHbl ABa BapMaHTAa WCNONHEHMUA Yrna: BbiNYKAblA U BOrHYTbiA. feomeTpus 3TUX
BAPMAHTOB MPAKTUYECKM MNPOTUBOMONONKHA, @ 3HAYUT W BAMAHWE HA TEMOBble MNOTepU
NPOTMBOMOJIOXKHO, TaK KaK Yros pacCMaTPUBAOT, KaK YNCTO rEOMETPUYECKMIA 3N1eMeHT. B cBa3m
C 3TUM yAe/bHbIE NOTEPU TEMNNOTbI A5 BbINYKAOrO Yraa NOMOXKUTENbHbIE, @ A1A BOTHYTOrO Yrna
oTpuuaTenbHble.

Hanbonbluee BansHUE Ha U3MEHEHME TEN/IONOTEPDb OKA3bIBAIOT Yr/ibl CTEH B HebonbLNX
340aHUNAX, Hanpumep, KoTTeaKax.

[na v3pesaHHbIX U coaeprKawmx 3HAYMTENbHOE YMCAO YI/IOB 343aHWUW BAMAHWE YI/I0B
HaobOPOT CHUMEHO, YTO CBA3AHO C YaCTUYHOMN KOMMEHCALMEN BbIMYK/bIX YII10B BOrHYTbIMUY,

4 Jlng 3aHumii ¢ IPAMBIME YTIIAMH BBINYKIBIX YIIIOB Beerga OyneT Ha 4 OoJblle, 4eM BOTHYTHIX. M3
MPUBEJCHHBIX B Tabmumax .27, ['.28 3HaveHuil BUIHO, YTO BEHITYKJIBIC YIIIBI MEHBIIIE BIUSIOT Ha TIOTEPH TEIUIOTHI,
YeM BOTHYTBHIC, a 3HAYWT, IPH OOJBIIOM KOJIHYECTBE YIIIOB (I m3pe3aHHOro (acaia 3MaHHS) UX CyMMapHOE
BJIMSIHUE Ha MOTEPU TEIJIOTHI MOXET CTaTh OTPULATENbHBIM, T.€. MPHUBOAUTH K COKPALLEHUIO MOTEPh. ITO
MPOTHBOPEYHUT OBITOBOMY IPEACTABICHUIO O TOM, YTO YeM OOJIbIIE YIIIOB, TeM OOJbIIe MOTepH TemioTel. Ho, Ha
caMmoM Jiere, 00a 3TH YTBEPKICHHSI BEPHBI, POCTO JUIS 3aHUS C M3PE3aHHBIM (hacaioM YBEIHUYCHHE MTOTEPh TEILIOTHI
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[N TOHKOCTEHHbIX NaHenel (B TOM YMCNe CIHABWUY-NAHENEN) U CTEH C BHYTPEHHUM
yTenjaeHnem, y4yeT yrna, Kak reoMeTpMUUYEcKoro 3IeEMeHTa, Npu pacyeTax He TpebyeTcs.

Knaoka u3 6n0Kko8 ne2Koz2o, 0cobo sne2Ko20 u A4Yeucmoz2o 6emoHos, unu
KpynHogpopmamHbix KamHeli ¢ 06auy06Kol Kupnuyom

MapameTpbl, BAMAKOLWME Ha NOTEPU TENIOTbI Yepes y3en:
- TONWMHA KNAAKKU din, MM;

- TeNN0ONPOBOAHOCTb KAMHSA Axam, BT/(M-°C).

Tabnuua 27 - YgenbHole notepu tennotbl ¥, Bt/(m-°C), ana yrna Knagaku

KL

Beimyknsrit Boruytsrit BbinyKknbli yron
120
dm }\q(am = 0,1 >\«KaM = 0,18 kKaM = 0,32
Y i// / dn=200 | 0051 | 0085 | 0136
T T de =300 | 0,052 0,088 0,143
v \ \ R de =500 | 0,053 0,092 0,153
\r 'd

120/

]
7,/ ocuosanme BorHyTbiii yron
OOJITHIIOBOYHBIH ~
H e da=200 | -0,149 | -026 | -0421
dwn = 300 -0,146 -0,257 -0,427
dwn = 500 -0,144 -0,256 -0,436

MpumedyaHue— W3 Tabanupl BUAHO, YTO ONpeaensiolee BAMAHME Ha yae/bHble noTepu
TenaoTbl Yepes y3en OKasblBaeT TeNNONPOBOAHOCTb BHYTPEHHEro c0sA. puyem, yaenbHble notepu
TenaoTbl 3aBMCAT OT TEMN/IONPOBOAHOCTM BHYTPEHHEro CA0A MoYTU MNPAMONPONOPUMOHanbHo. Ha
OCHOBaHWM 3TOTO 3aMeYaHNA MOXKHO MOHATb, MOYEMY A/1A CTEH C BHYTPEHHUM yTerneHnem y4yeT yrios
CTEH Npu pacyeTax NpPUBELEHHOrO CONPOTUBEHNA TenIonepeaaye He CyLWEeCcTBEHEH.

CmeHa — ¢ HapyXHbiM ymenaeHuem U MoHKoili obauyoskoli (wmyKamypHbiii unau
eeHmunupyemvlii pacad)

B oTcyTcTBME ApYrMX AaHHbIX Tabaumuy .28 MOXKHO NPUMEHATb U 1A TPEXCNOMHbIX CTEH C
3pPeKTUBHbIM yTENNIUTENEM U 0B/INLOBKOMN N3 KUPMNYHOM KNAZKK.

MapameTpsbl, BAVAIOLWME HA NOTEPU TeNNOTbl Yepes y3en:
- TEPMMYECKOE CONPOTMBAEHNE C10A yTenautena Ryr, m2-°C/BT;

- TeNN0NPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C)

MNpOUCXOAUT HE MH3-3a HaJIU4uA YIJIOB, a H3-3a YBCJIWYCHUA IUIOHNIAAN IMOBEPXHOCTH, KOTOPOEC MHOI'OKPATHO
MPCBLIITACT BIIUAHUEC YTJIOB.
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Tabnunuya 28 —YpenoHbie notepu tennotbl ¥, Bt/(m-°C), gna yrna COTK

BbInyKAbIn yron
Ao=0,2 Ao =0,6 Ao=1,8
Brimyxasri
e 55 Ryr=1,5 0,088 0,167 0,234
i b B kv
A OTHyIRH Rr=3,0 | 0,076 0,121 0,15
//
// 97 R-=6,0 0,06 0,082 0,093
X R \\"* :\\‘ X N
S NN NN : Y
) X
N BorHyTbIn yron
/7 OCHOBaHHE Q
y NN Ry=15 | -0,177 | -0,263 | -0,311
HE  yremmTens d, f 250
R.=3,0 -0,141 -0,181 -0,199
R-=6,0 -0,109 -0,126 -0,133

I.5 NMpumbIKaHMe OKOHHOro 6,10Ka K cTeHe

Y3en NMPUMbIKAHMUA OKOHHbIX W OBEPHbIX 6/10KOB K CcTeHam sABAsAeTcA Haubonee
PacnpoCTpaHEHHbLIM 2/1EMEHTOM N BCTPEYaAETCA NPAKTUYECKN HA KaXXA0M 34aHUN.

OWwKnbKM Npu BbINONHEHMM Y313 NPUMbIKAHWA OKOHHOrO 6/10Ka K CTeHe ABAAKTCA YacToM
NPUYNHOM NPOMEP3aHMA OrpaXKAAOLLMX KOHCTPYKLUNA.

Mpu coctaBneHun Tabnauy, Npeanosiaranochb, YTo NPOCTPAHCTBO MENKAY CTEHON U PamMoi
OKHa 3aneHunBatoT. ToAWwKMHA €104 neHbl 20 mm.

YaenbHble NPOTAKEHHOCTU NMPUMbIKaHUA OKOHHbIX M ABEPHbIX 6/IOKOB K CTEHE Ha NpPaKTUKe
Konebntotca B npegenax ot 0,5 40 1,5 m/m>.

Knadoka u3 6n0ko8 ne2Koz2o, 0cobo sne2Kko2o u A4Yeucmoz20 6emoHos, unu
KpynHogopmamHoix KamHeli ¢ 06auy08Koli Kupnuyom

MapameTpbl, BAMAKOLWME Ha NOTEPU TENIOTbI Yepes y3en:
- TONIWMHA KNAAKU din, MM;

- TeNN0oNPOBOAHOCTb KAMHSA Akam, BT/(M-°C);

- TONIWMHA pambl dp, MM;

- HaAn4yme 3yba Npu YCTaHOBKE OKHa ds, MM.
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Tabnwuuya .29 — YaenbHole notepu tennotol ¥, Bt/(m:°C), gna y3na npumbliKaHuA

OKOHHOro 6s0Ka K cTeHe. Knagka u3 6n0KoB nerkoro, 0co6o
Nerkoro M Ayeuctoro 6eToHOB WMAM  KPyNnHOGOPMATHbIX KaMHeu
c 06AML0BKOI Kupnuuom. Pama 60 mm
d; =0 mm
}\vKaM = 7\4KaM =
Aram = 0,1 0,18 0,32
. dwn = 200 0,017 0,040 0,071
// OCHOBaHHE
o dwn = 300 0,038 0,067 0,106
0OJIHUIIOBOYHEIH
KApI4 dwn = 500 0,063 0,110 0,169
ds = 60 mm
dwn = 200 0,008 0,025 0,050
dwn = 300 0,029 0,054 0,088
dwn = 500 0,056 0,100 0,152

MpumedyaHue—/[na BbIBpaHHOrO BMAA CTEH BAMAHME TOALWMHbI Pambl Ha YAe/bHble noTepwu
TEN0Tbl OYEHb BEAMKO. ToNWMHA pambl B 60 MM M MeHee He MO3BOJIAET AOCTUYL BbICOKMX
npuBeAEHHbIX CONPOTUBAEHUIA Tenonepeaaye CTeHbl, KPOMe TOro, Manas ToAWMHA pamMbl NOBbILWAET
BEPOATHOCTb NPOMEP3aHNA y31a. A KUAbIX LOMOB 60/1bWMHCTBA KNMMATUYECKMX 30H PO ycTaHOBKA
OKOH C TaKol pamoii 6e3 AONONHUTENbHOIO YyTENNEeHUA Y313 NPUMbIKAHWUA K CTEHe He AonyCcTUMa.

Tab6nuuya 30— YagenbHble notepu tennotbl ¥, Br/(m-°C), gna y3na npumbiKaHUA

OKOHHOro 6a0Ka K cTeHe. Knagka u3 6n0KoB nerkoro, ocobo
Nerkoro M Ayeuctoro 6eToHOB MAM  KPYNnHOGOPMATHbIX KamMHeu
¢ 061y 0BKOM Knpnuuyom. Pama 80 mm
d; =0 Mmm
;\«KaM = ?\'KaM =
0,18 0,32
dwn = 200 0,010 0,027 0,054
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dwn = 300 0,029 0,054 0,087
dP
o ) /// dkn =500 0,054 0,096 0,150
pama / OCHOBaHHE
d, reHa 0O0JIMIIOBOYHBII
; B KHPIIHY
l — ds =60 mm
/ d 200 0,004 0,017 0,038
‘ Wz
& dwn =300 0,023 0,044 0,073
120 d,
dks =500 0,048 0,088 0,135
Tabnwuuya I31- YaenoHble notepu tennotol ¥, Bt/(m-°C), gna y3na npumbliKaHuA
OKOHHOro 6n0Ka K creHe. Knapka w3 6n0KOB nerkoro, o0cob6o
Nerkoro u AYeuctoro 6eToHOB, WAN KPYNHOPOPMATHbIX KamHeit
c 06amnu0BKOI Kupnuuom. Pama 120 mm
d: =0 mm
}\,KaM = 7\4KaM =
7\1KaM = 0;1
0,18 0,32
dP
1\ ) dn = 200 0 0,010 0,031
pava // OCHOBaHHE
d dkn =300 0,017 0,033 0,058
3 reHa 0OJIMIIOBOYHBII
g I — KHpTHY dkn = 500 0,042 0,075 0,117
1
]
77
£ ds =60 mm
120 d,
dwn = 200 0 0,004 0,021
dkn, =300 0,013 0,027 0,048
dkn = 500 0,038 0,069 0,106

CmeHa — mpexcnoliHasa ¢ 06auyoeKol Kupnuyom

MapameTpbl, BAMAOWME Ha NOTEPU TENIOTbI Yepes y3en:

- pacnosoxeHne OKHa,

- HaXNecT yTenanTena,

- TO/IWMHA pambl dp MM;

- TEPMUYECKOEe CONPOTUBAEHUE €108 yTenautensa Ryr, m2-°C/BT;

- TeNN0NPOBOAHOCTb OCHOBAHMA Ao, BT/(m-°C).




CN 230.1325800.2015
TonwmHa ocHoBaHMA 250 mm.

CywecTtByeT ABa NPUHLMNMANBHO pPasHbIX BapMAHTA pPACMOMIOXKEHUA OKHA — pama
pacnoiioXKeHa cpasy 33 06/AMUOBOYHBIM Kupnmnyom (1) M pama pacnonoxeHa cpasy 3a
yrenautenem (2). Bo BTOpOM cC/lyd4ae KOHCTPYKLMA Yy3/a TENNOTEXHUYECKM aHaNormyHa
WTYKaTypHOMY dacasy M 3HAYEHUA yAeNbHbIX NOTepPb TENNOTbI cieayeT Bblbupatb no Tabanue
.33, 3aMeHAA HaPYKHbIM WTYKATYPHbIA CNOM HA 061MLOBKY KUPNMYOM.

Tak KaK OKOHHbIM 6M0K ¢aKTUYeCKM pacnonaraercAa B yTenautene, AOMKHbl ObiTb
npeaycMoTpPeHbl 3/1eMeHTbl KpenaeHusa. CywecTByeT 60/1bLWON BbIOOP BapUaHTOB Kpen/eHus
OKOHHOro 6710Ka, 60/bLWMHCTBO M3 KOTOPbIX CUIbHO BIMAET HA YAEeNbHble NOTepu TennoTbl. Mpwn
pacyeTax 3Ha4YeHul Tabauubl .32 npegnonarannucb ToYeYHble MeTa/IMYecKMe KpenneHus, B
C/ly4ae MCNONb30BAHWUA MPOTAMKEHHbIX METAN/IMYECKMX KPenneHUn, npuBeneHHble 3Ha4YeHuA
NPUMEHATb HENb3A.

Tabnwuuya I.32 - YaenbHole notepu tennotol ¥, Bt/(m:°C), gna y3na npumbiKaHuA
OKOHHOro 65n0Ka K creHe. TpexcnoilHaa cTreHa C 06/ULOBKOM

Knpnmyom
dP
Tl .
pama /7 ocuosaie dp=60 | dp=80 | dp=120
\_dl_ ’/ernexc OONHIIOBOYHBII
\ Ve KHpITHY Rx=15 0,121 0,104 0,083
\? A
— /7 O]
SN cecse 9/ 9P f;g; YTEILUTUTENb Ry:=3,0 0,121 0,104 0,079
sy /B
S 7700 Ry:=6,0 0,132 0,114 0,092
{ 1) 2 /‘J\/ !
120 d, 250

MpumeyaHue—HecMOTPA Ha KayLLyOCA ONTUMAbHOCTb PACNOIOKeHUA OKOHHOro 610Ka
B yTENUTENE, TPeBYIOLLMECA 3NEMEHTLI KPENieHuUs (faXKe NOKaNbHbIe) AeNat0T TaKOe peLleHne ogHUM
M3 CambiX XONOAHbIX. TONbKO TlWaTesbHas NpopaboTKa y3na U AOMNOJHUTENbHOE yTenaeHne MoryT
YAYULIWTD EFO XapaKTEPUCTUKM.

CmeHa — cucmembl (hacadHble Mmensnou3oaAYUOHHbIE, KOMMO3UYUOHHbIE C HaPYHCHbIMU
WMyKamypHboIMU CA0AMU

MapameTpsbl, BAMAIOWME Ha NOTEPU TENNOTbI Yepes y3en:

- pacnosioXeHune OKHa;

- Haxnect yrenauntensa du Mm;

- TEPMMYECKOE CONPOTUBAEHUE €108 yTenautens Ryr, m2-°C/BT;
- TeNN0NPOBOAHOCTb OCHOBAHMA Ao, BT/(m-°C).

TonwmHa ocHoBaHMA 250 mm.
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Tab6bnuuya 33 - YgenoHble notepu tennotol ¥, Bt/(m-°C), gna y3na npumbiKaHUA
¢dacagHble

OKOHHOro
Tenn1o0M3onAUnNoOHHbIE,

6n0Ka K

KOMMNO3ULUUOHHDbIE C

CTeHe.

Cucrembl

WTYKaTypHbIMU choamu. Pama Cpa3y 3a yTenautenem

HapYyXHbIMU

PUCyHOK CM. Ha ciegytoLueit cTpaHuue

du=0mm
ho=0,2 Ao=0,6 Ao=1,8
Rx=15 0,054 0,098 0,133
Ry=3,0 0,050 0,092 0,127
Rx=6,0 0,055 0,097 0,129
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dw =20 Mmm
Ry=1,5 0,042 0,067 0,083
,ir ! ) R-=3,0 0,033 0,054 0,069
pwva  /// ociosasme Ry = 6,0 0,034 0,056 0,068

frera :gjgj YTEIIHTENb
dy =60 mm
ho=0,2 Ao =0,6 =18
250 Ry=1,5 0,013 0,031 0,042
R-=3,0 0 0,010 0,019
Ry:=6,0 0 0,006 0,012
Tabnwuuya I.34 - YaenoHble notepu tennotol ¥, Bt/(m-°C), gna y3na npumbliKaHuA

OKOHHOro

6n0Ka

Tenn1om3onAunoHHbIE,

cTeHe.
KOMMNO3ULUOHHbIE
WTYKATypHbIMK cnoamu. Pama caBuHyTa B yrenautenb Ha 100 mm

(ansa Ry: = 1,5 m?-°C/BT Ha 60 Mm)

Cucrembl

C

dacagHble
HapYXXHbIMMU

pama

250

/// OCHOBaHHC

Kpenex :
:gjgj YTETUIHTEND

du =0 mm
Ao=0,2 Ao =0,6 ho=1,8

Ry=1,5 0,156 0,167 0,183
Ry:=3,0 0,119 0,119 0,123
R:=6,0 0,109 0,112 0,114

dw =20 mm
Ry =1,5 - - -
Ry=3,0 0,092 0,092 0,094
R:=6,0 0,072 0,072 0,072
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d. =60 mm
Ry=1,5 - - -
Ry=3,0 0,054 0,052 0,054
Ry:=6,0 0,012 0,012 0,012

MpumeyaHUe—TaK KaK OKOHHbIN 610K GaKTUYECKM pPacnofaratoT B yTenanTene, fOMKHbI
6bITb NPeaycMOTPEHbI 3/1eMeHTbl KpenneHus. CywectsyeT 60/bWwol BbIOOP BapMaHTOB KpenaeHus
OKOHHOro 6/10Ka, 6ONbWKWHCTBO M3 KOTOPbIX CU/IbHO B/MAET Ha yAesibHble noTepu Tennotbl. Mpu
pacyeTax 3HaAYEHUM
Tabnnuybl .34 npepgnonarannck TOYEYHblE METAN/IMYECKUE KPENJIEHMA, B C/y4ae MCMNO/b30BaHUA
NPOTAXKEHHbIX MeTa/lJIn4YeCKNX erl'lﬂeHVI[/'I, npmneegeHHble 3Ha4YeHNA NPUMEHATb HENb3A.

Tabnwuuya I35 - YaenbHole notepu tennotol ¥, Bt/(m:°C), gna y3na npumbiKaHuA
OKOHHOro 6n0Ka K CTeHe. Cucrembl dacagHbie
Tenn1ou3oNALUOHHbIE, KOMMO3ULMOHHDbIE c HapYXXHbIMM
WTYKaTypHbIMU cnoAamu. Pama caBUHYTa OT ytenautena Ha 100 mm

d,=0mm

Ao=0,2 Ao=0,6 Ao=1,8

Ry:=1,5 0,106 0,319 0,696
Ry=3,0 0,121 0,346 0,738
Ry:=6,0 0,134 0,366 0,764

pavia /// OCHOBAaHHC

d dy, =20 mm

H \
\r IncHa :g:g: YTCIUNIUTENb

R-=15 0,063 0,135 0,196
Ry:=3,0 0,069 0,140 0,196
! R-:=6,0 0,078 0,147 0,202
d, 250 |
d, = 60 mm
Ry:=1,5 0,017 0,054 0,081
Ry:=3,0 0,015 0,046 0,067
Ry:=6,0 0,018 0,047 0,064
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MpumedaHune— Casur pambl B cepeamHy OCHOBaHUA A1A CTEH C HAPYXHbIM yTenneHnem —
XYAWWIA BapuaHT pelleHnn y3na. Jake npu AONOSHUTENbHOM HapyXHOM yTenaeHUM OCHOBaHMUS,
Koraa GopmanbHO MOXKHO MOAYYNTb AOBONLHO HU3KWE yAe/bHble MOTEPU TENNOTbl, KOHCTPYKLIUA
OCTaeTCsA ONacHOM M 04YeHb OTKA30HEYCTONYMBON.

CmeHa — moOHKOCMeHHble naHenu (8 mom Yucne c3HOs8u4-naHenu)

MapameTpsbl, BANAKOLWME Ha NOTepU TeNAO0Tbl Yepes y3en:

- TEPMMUYECKOEe CONPOTUBAEHUE €108 yTenautens Ryr, m2-°C/BT;
- Han4mne o6 NLLOBKY;

- TONLWMHA pambl dp MM.

Mpu ycTaHOBKE OKOHHOro 6/10Ka NpeAnosiaratloT ero KpenjeHue K Hecywmm 31eMeHTam
naHenu, BAMAHWE HaA Ten/joBble MOTEPU KOTOPbIX AO/KHO Y4UTbIBATbCA OTAENbHO (34ecChb
BbluMTaeTCA).

Tabnwuuya I.36 — YaenbHble notepu tennotol ¥, Bt/(m:°C), gna y3na npumbiKaHuA
OKOHHOro 6/10Ka K CTeHe U3 TOHKOCTEHHbIX NaHeneun

a,'T Be3 0611L0BKK
\ do= dp = dp =
% YICTIHTER: GOpMM 80pMM 120p MM
e Ry =2,0 0,004 0 -
Ry=4,0 0,038 0,027 0,008
R-=7,0 0,063 0,054 0,033
\ 4,

I'BJI

Tabnwuuya I.37 — YaenbHble notepu tennotbl ¥, Bt/(m-°C), gna y3na npumbliKaHuA
OKOHHOro 6/10Ka K cTeHe U3 TOHKOCTEHHbIX NaHeneu

C 06/11MLLO0BKOM KMpPNNYOM

ggﬁ YTEIIHTENb dp = dp = dp =

Kpenex OOIHIIOBOYHBIH
KHpIA Ry:=2,0 0,008 0 -
Ry:=4,0 0,029 0,021 0,008
\ Ry:=7,0 0,052 0,044 0,031
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CmeHa — sHympeHHee ymensaeHue

MapameTpbl, BAUAIOLWME HA NOTEPU TENNOTbI Yepes y3en:

- HaxnecT ytenautena du, Mm;

- TEPMMYECKOE CONPOTUBAEHUE €108 yTenautens Ryr, m2-°C/BT;
- TeNN0NPOBOAHOCTb OCHOBAHMA Ao, BT/(m-°C).

TonwmHa ocHoBaHMA 250 mm.

TonwmHa pamol 70 mm.

Tabnwuuya I.38 — YaenbHble notepu Tennotbl ¥, Bt/(m-°C), gna y3na npumbliKaHuA
OKOHHOro 6/10Ka K cTeHe C BHYTPEeHHUM yTenieHnem

dy =0 mm
Mo =0,2 M =0,6 M =1,8
R-=1,0 0,038 0,125 0,238
R ' Rx=2,5 0,054 0,156 0,275
paMa /// OCHOBAHHE
rneHa dn . \
:g:gj YTEILTHTENb
: dy =20 mm
N
R R-=1,0 0,010 0,037 0,060
N\
N Ry-=2,5 0,019 0,052 0,075
d, d,
d, =60 mm
R-=1,0 0 0 0
Ry-=2,5 0 0 0

Mpn BHYTPEHHEM YTENNEHUU CTEH YacTO WMCMNONb3YKOT TOHKUI PYNOHHbIA YyTENIUTENb,
0bKNeeHHbI $ONbroi, C Co3AaHneM BO3YLLIHOM NPOC/IONKN C BHYTPEHHEN CTOPOHbLI. B cnydae
NPUMEHEHWNA TaKOTO yTeNAUTeNAa COBMECTHO C 06blYHbIM yTensieHMem B Tabauue .38 BmecTo
TEPMUYECKOro COMPOTUBNEHMA YTENNUTENA CneayeT WCMNO/Ib30BaTb 3HAaYeHWe CYMMapHOro
TEPMUYECKOrO COMPOTMBAEHUA BCEX CNOEB YTEMNEHMUA, BK/AOYas BO3AYLIHYHO MPOC/IONKY,
paccuyntaHHoe no ¢opmyne (.1).

.6 MpuMbiKaHUe CTEH K LLOKOJIbHOMY OrpaKkaeHuto

Bce BapMaHTbl NPUMbIKAHUA CTEH K LLOKOJIbHOMY OTpa*KAEHMIO PA3AeNsoT Ha HECKOJIbKO
KayeCTBEHHO pPa3/IMYHbIX C/Ay4aeB. B OCHOBHOM 3TO: NMPUMBbIKAHWA CTEH K LOKOAbHOMY
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orpakaeHuto Npu oTananMBaemom nojsasne, NPy HeoTanAMBaemom noAasane U Aas8 NOAOB MO
rpyHTy. B HacToAwem pasgene pacCMaTpuBaloT TObKO  CAyYalh  HeoTanMBaemoro
(npoBeTpuBaemoro) noasana, Koraa TemnepaTypa Bo3gyxa Nof yTenaeHHbiM nosiom 6amska K
TemnepaType Hapy)KHOro BO34yXa. JTOMY C/y4ald COOTBETCTBYIOT Haubonblume yaenbHble
notepu TennoTbl. [1n1a Bcex BapMaHTOB NpeAnonaratoT yTenaeHue nanTbl NEPEKPbITUA CBEPXY.

Hanbonbluee BAMAHWE HA MNPUBEAEHHOE COMPOTMB/AEHME Tennonepeaaye OKasblBalOT
NPUMbIKaHWNA CTEH K LLOKOIbHOMY OTpaKAeHUI0 B MaNI03TaXKHbIX 34aHUAX.

[Ona CcTeH C BHYTPEHHUM YyTenJieHMEM M TOHKOCTEHHbIX MaHenen, Npu NpPasBUIbHOMN
YCTAHOBKe NaHenewn, yyeT NPUMbIKAHWUA K LLOKOJIbHOMY OrpakAeHMIo Npu pacyeTax He TpebyeTcs.

Knadka u3 6510K08 sne2Ko20, 0cob0 sez2Ko20 U A4Yeucmo2o 6emoHo8 unau
KpynHogpopmamHbix kKamHeli ¢ 06auy06Kol Kupnuyom

MapameTpbl, BAUAIOWME Ha NOTEPU TENOTbI Yepes y3en:
- TONWMHA KNaaKu dxn, MM;
- TeNNoNPOBOAHOCTb KAMHSA Akam, BT/(M-°C);

- TEPMMYECKOE CONPOTUBEHNE CI0A YTENAUTENA HA NAUTE NnepeKkpbITua Ryr, m2-°C/BT.

Tabnwuuya I.39 - YaenbHble notepu tennotol ¥, Bt/(m:°C), gna y3na npumbiKaHuA
CTeHbl K ULOKO/JIbHOMY oOrpa)kgeHuio. Knagka w3 610KoB nerkoro,
0co60 nerkoro M A4Yeuctoro 6eTOHOB wAM  KPYNHOGOPMATHbIX
KamHel ¢ 061ML,0BKOIM Kupnuyom

120 n Ry =1,88
// 7. wnama Mn=0,1 | dun=0,18 | hur=0,32
{///}é MOHOJIHT
dw=200 | 0,071 0,106 0,157
"B;‘ YTEIUIUTEb

: 7 ///// //"/’/:/l//,’l? DﬁﬂHuOBOqHHﬁ dp(n =300 0,084 0, 128 0,197
% E KHpIIH4
v - dvn = 500 0,106 0,167 0,251

Ry =3,13

dn = 200 0,06 0,092 0,138

din = 300 0,07 0,108 0,172

dn = 500 0,089 0,143 0,219
Ry =5,0

din = 200 0,053 0,083 0,125
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dva =300

0,06

0,093

0,151

dwn = 500

0,074

0,12

0,189
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OKoH4YaHue mabnuyel .39

Ry, =7,81
din = 200 0,052 0,079 0,116
din = 300 0,054 0,083 0,135
din = 500 0,063 0,103 0,161

MpuMeuaHMUe— BblbpaHHbI BapMaHT NPMMbIKAHWUA CTEHbI K LLOKOJIbHOMY OTPaKAEHUIO
OKa3blBaeT Cepbe3HOe BUSHME Ha TENI0BbIe NOTEPU Yepe3 KOHCTPYKLUMIO U AO/KEH BbIiTb yUTEH KaK
npu pacyete NpMBeAEHHOrO CONPOTUB/AEHUA Tenjonepeaaye CTeH, Tak 1 Npu pacyete HeobxoamMmon
MOLLHOCTM NpMBOPOB OTOMN/IEHUA B MOMELLEHMAX NEPBOro 3TaxKa.

CmeHa — ¢ HapyXHbiM ymenaeHuemM U MoOHKoli ob6auyosKoli (wmyKamypHsbiii unau
eeHmunupyemblili pacad) unu mpexcaoliHasa ¢ 06auy06Koli Kupnuyom

MNapameTpbl, BAMAKOLWME HA NOTEPM TENNOTbI Yepes y3en:
- TepMUYecKoe CONPOTUBJIEHUE CN0A YTENIUTENA HA CTEHE Ry, m2-°C/BT;
- TeNNONPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C);

- TEPMMYECKOE CONPOTUBAEHNE CI0A YTENAUTENA Ha NINTE NepeKpbITUA Ryr, m2-°C/BT.

Tabnwuuya 40 — YaenoHole notepu tennotol ¥, Bt/(m:°C), gna ysna npumbiKaHuA
CTeHbl K LUOKO/JIbHOMY oOrpa)kgeHuto. CTeHa =— C  HapYyXHbIm
yrenneHuem 7 TOHKOM 061uuo0BKOM (WwTyKaTypHbINA nnu
BeHTUAMpyemblii  ¢acapn) MAN  TpexcnoiiHas ¢  obauuosKom

Knpnmyom
dy‘rl 250 RyTZ = 1,88
/ // OCHOBaHHE *o=0,2 ho=0,6 ho=1,8
”; sisee 777/, wonomm Rm=15 | 0,156 0,364 0,663
L ‘

P o :8_81 YTETUTHTENh
- ’///////////// ' ! RyTl =3,0 0,175 0,4 0,71
g

N %4444
“= Rei=60 | 0194 | 0424 | 0735
e Ry = 3,13
Rm=15 | 0135 | 0333 | 0635
Rm=30 | 0152 | 0363 | 0679
R=60 | 0168 | 0385 | 0,703
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Ry2=5,0
Rm=15 | 0,115 0,293 0,593
Rm=3,0 | 0,128 0,319 0,629
Rm=60 | 0,141 0,337 0,65
Ry = 7,81
Rm=15 | 0,099 0,251 0,538
Rm=3,0 | 0.107 0,271 0,566
Rm=60 | 0,116 0,284 0,581
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OKoH4YaHue mabnuyel .40

MpumeyaHune—KakBngHo ns tabamy .39 n .40 3HaueHMA yaenbHbIX NOTEPb TENIOTbI Yepes
y3en MPUMBIKAHUA CTeHbl K LLOKOJIbHOMY OFpageHuio B Haubonbluieit cTeneHu 3aBuCAT OT
TenI0NpPoBOAHOCTN BHYTPEHHEro cnod. Mpu TennonpoBoAHOCTM OCHOBaHWA 6onbweit 0,3 BT/(m-°C)
BblOpaHHbIA y3e/ OKasblBaeT CEpPbe3HOe B/MAHWE HA TEMNOBble MOTEPU Yepes OrparkAatoLLyio
KOHCTPYKLMIO M A0KEH BbITb Y4TEH KaK NPU pacyeTe NpuBeLEHHONO CONPOTUBNEHMA Tenonepesaye
CTEH, TaK U NpKU pacdeTe HEObBXOAMMOW MOLLHOCTM NPUOOPOB OTOMN/EHMA B MOMELLEHUAX MNEPBOro
3Taxa.

r.7 ConmeeHMe CTEeH C coBMelleHHbIM KpoBe/ibHbIM NMOKpPbITUEM

Y3nbl conpAaxeHna CTteH C coBMelleHHbIM KpoOBeJ/ibHbIM MOKPbITUEM YYUTbLIBAKOT MNpPU
pacyeTe npuBeaeHHOro conpotTuBaeHUA Tenjsonepenaye CoBmMelWeHHOro KpoBeJsibHOro
NOKPbITUA.

B HacToAwem pa3genie paccCMaTpPMBAKOT COMPSAMNKEHUA TPEXCOMHOM CTEHbI C 06/IMLLOBKOM
kKupnuyom, COTK, BeHTUAMpyemoro ¢dacafia UAM TOHKOCTEHHbIX MaHeNel C COBMELLEHHbIM
KpPOBE/IbHbIM MOKpbITUEM. [lpyM 3TOM OTAE/NbHO Y4YMTbIBAOT [Ba BapuaHTa KPOBEIbHOro
NOKPbLITUA: C OCHOBAHWEM M3 }Kene3obeToHa M M3 cTanbHOro NpoduUaMpPoBaHHOro ncTa. Kak
nokasan aHanms, B BGONbLUMHCTBE CAy4YyaeB Bbl6OP OCHOBAHWA COBMELLEHHOINO KPOBEbHOro
NOKPbITUA Mano BAMAET Ha yAe/IbHble NOTEPU TENNOTbI Yepes paccmaTpuBaemblit y3en. Nostomy
npuBeAeHHble HUMKe AaHHble MOryT 6biTb pacnpocTpaHeHbl Ha oba BapuaHTa OCHOBaHWA
COBMELLEHHOTO KPOBE/IbHOTO NMOKPbLITUS.

OTAnunMTEeNbHOM 4YepTOM BbIGPAHHOM Trpynnbl Y3/10B ABAAETCA CMELIEHME BAUAHUA
reomeTpu4eckon HeogHOPOAHOCTM Hanoaobume BbINYKNOro yraa, ¢ paspbiBom ytenauntena. O6a
baKTopa yBENNYMBAIOT yAE/bHbIE MOTEPU TENNOTHI.

Hanbonblwee BAMaHWE Ha npuneegeHHoOE conpoTuBaeEHUE Tenaonepenadye OKa3biBaloT
conpAaxeHna CteH C COBMeELLLEHHbIM KPpOBEJ/IbHbIM MOKPbITUEM B Ma/103TaXXHbIX 34aHUAX.

[Ona Knagok w3 6GA0OKOB Nerkoro, ocobo Nerkoro M A4Yeucroro 6HeToOHOB UM
KPYNHOPOPMaATHbIX KaMHEN COMpAMKEeHME CTeHbl C COBMELLLEHHbIM KPOBE/IbHbIM MOKPbITUEM
6/IM3KO MO XapaKTEPUCTUKAM K aHa/NIoOrMYHOMY COMPAXMKEHWUIO MIUT MepeKkpbITUA CO CTEHOM U
COOTBETCTBYIOLIME 3HAYEHMUA MOTYT BbITb HaWAeHbl no Tabanuam N.5-.10.

CmeHa — ¢ HApPYXHLIM ymenaeHUemMm U MOHKoU o6auyoskoli (wmykamypHsbili unu
eeHmunupyemvlii pacad) unu mpexcnoliHasa c 06auyoeKoii Kupnuyom

MapameTpbl, BAMAKOLWME Ha MOTEPU TENNOTbI Yepes y3en:

- TEPMUYECKOE CONPOTUBAEHMNE CI0A YTENAUTENA Ha CTeHe Ryr1, m%-°C/BT;

- TeNNONPOBOAHOCTb OCHOBAHMUA Ao, BT/(m-°C);

- TEPMMYECKOE CONPOTUBAEHMNE CI0A YTENAUTENA HA NINUTE NepPeKpbITUA Ry, M2-°C/BT;
- BbICOTa AONO/IHUTE/IbHOIO YTENAEHMA NapaneTa oT Bepxa KPoBaW hyr, MM.

Bo Bcex pacyeTax TONWMHA OCHOBAHWUA CTEHbI NPUHATA paBHoM 250 mm.
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BbicoTa napaneTta, ecam oHa npesbliwaeT 500 mm, oKasbiBaeT Masioe BAMAHUE Ha 3HAYeHue
yAEe/bHbIX NOTEPb TEN/IOTbI Yepes y3e. Bo Bcex pacyeTax ee npuHMmatot 6onblueit 500 mm n He
YYUTbIBAIOT.

Hapy»XHy0 CTOPOHY CTEHbI CYMTAIOT yTENJIEHHOW A0 YPOBHA MapaneTta, U3 coobparkeHui
HenpepbIBHOCTM HAPYKHOW 061MLOBKM. OAHAKO, yTENNEHNE HAPYKHON CTOPOHbI HEBAXKHO A1
TennonepeHoca Yepes BbIbpaHHbIN y3en. Ecam HapyKHaa CTOPOHA CTEHbI yTeNnJIeHa He A0 YPOBHA
napaneTa, a 40 YPOBHSA yTENIUTENA HA NapaneTe Co CTOPOHbI KPOBAM, TEMNONEPEHOC YEpEs y3e
NPaKTUYECKN HE U3MEHUTCA.

Cxema y3na npesacraBieHa Ha pucyHke .4

Kposenbhblld kosep 20 cnod
KposenbHbll kosep 10 cnoll

Mpatmep bumymHbId
ApMupoeaHHas U.n. cmsaxka

PasyknoHKa
TennousonayuoHHbIG Mamepuan

lMapousonsayuorHbIld cnod
JKene3obemoHHOE OcHOgaHUS

YKnoH He meHee 5%

hym

Yknon 1,5-2%

S :So8e! e 2
pa dym:
I 7 4 g

dyms

s q\.

OcHosaHue cmeHs!

~

Ymennumerb cmeHbl

™
) (&) () ()

BepxHull croli 8000U3ONALUOHHOZ0 KOBPE Ha eepm. MOsepxXHOCMU

(e

) HuxHul crnotll 80dousonsayuoHHO20 KO8pa Ha 8epm. MogepxHocmu

-
N

~

/_
&y

Cnoll yeuneHus

PucyHok I.4 — Cxema conpsaxeHna COTK c coBmeLL,eHHbIM KpOBe/IbHbIM NOKPbITUEM

Tabnwuuya 41 — YaenoHole notepu Tennotbl ¥, B1/(M-°C), ana y3na conpsaxeHusa
CTeHbl € COBMeLWeHHbIM KpoBenbHbIM  MOKpbiTuem. CreHa -
C HApYXHbIM yTen/leHuem MW TOHKOM 06/1MU0BKOM (WITYKaTypHbIi
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MAW  BeHTUAUpyeMblii ¢dacaa) wuam  TpexcaoiHas ¢ 06auu0BKOM
KMpnuyom. JlononHutenbHoe yTenseHMe napaneta  OTCYTCTBYyeT.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,2 BT/(m-°C)

Ry, Mm2-°C/BT

Ry, M2-°C/BT 1,5 3,0 6,0
1,88 0,301 0,252 -
3,13 0,294 0,241 0,212

5,0 0,282 0,223 0,194
7,81 - 0,207 0,169

Tabnannuya

r.42 — YpenoHbie notepu tennotbl ¥, Br/(m-°C), ana y3na conpa)keHusa
CTeHbl C COBMELLYEHHbIM KpOBe/bHbIM  MNOKpbiTuem. CreHa —
C HapYXHbIM yTenJleHUEeM U TOHKOW O06AMUO0BKOW (LUTYKATypHbIN
MAN  BeHTUAMpYeMmblii ¢acaa) waum  TpexcnoMHas ¢ obauuoBKoM
Kupnuuyom. [lononHuTenbHOe  yTenJieHWe napanetra  OTCYTCTBYeT.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,6 BT/(m-°C)

Ryr1, m%-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0
1,88 0,49 0,465 -
3,13 0,471 0,44 0,424
5,0 0,441 0,403 0,383
7,81 - 0,361 0,334

Tabnannuya

r.43 — YpenbHblie notepu tennotbl ¥, Br/(m-°C), ana y3na conpa)keHusa
CTeHbl C COBMELLEHHbIM
C HapYXHblIM yTenleHUEeM U TOHKOM O06/AMULOBKOM (LITYKATYpPHbIi
WAW  BEHTUIUPYEeMblIid

Kupnuyom.

AononHurenbHoe

KpoBe/ibHbIM

nnu

NOKpbITUEM.

TpexcnonHas
yrenneHue

o061 0BKOM
OTCYTCTBYeT.

CreHa

TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 1,8 BT/(m-°C)

Ryr1, m%-°C/BT
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Ry, M?-°C/BT 1,5 3,0 6,0
1,88 0,837 0,842 =
3,13 0,811 0,81 0,81
5,0 0,766 0,756 0,751
7,81 - 0,686 0,675

Tabnannuya

r.44 — YpenoHblie notepu tennotbl ¥, Bt/(m-°C), ana y3na conpaxkeHusa

CTEHbI C coBmMmeleHHbIM

KpOBe/IbHbIM
C HapYXHbIM yTenJleHUeM WU TOHKOU 061U 0BKOM

NOKpbITUEM.

CreHa
(WTyKaTypHbIN

WAN  BEHTUINPYEMbI WAN  TpexcnoiHaa ¢ 06auuoBKoO
Kupnuyom. [lononHutenbHoe yrtenneHne napanetra hyy = 200 mm.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,2 BT/(m-°C)
Ryr1, m%-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0

1,88 0,239 0,179 -

3,13 0,25 0,187 0,15

5,0 0,254 0,188 0,151

7,81 - 0,186 0,143

Tabnannuya

r.45 — YpenbHole notepu tennotbl ¥, Bt/(m:-°C), gna y3na conpa)keHus

CTEHbl C coemMmeleHHbIM

KpPOBe/IbHbIM
C HapYXHbiIM yTenleHUeM U TOHKOU 061U 0BKOM

nnu BEHTMI'IMPVEMbIﬁ nnu

NOKpbITUEM.

Kupnuyom. JlononHuUTenbHoe yrtenaeHue napanetra hy =

TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,6 BT/(m-°C)

CreHa
(WTyKaTypHbIA
TpexcnoMHaa ¢ o6auuoBKOM
200 mm.

Ryr1, m%-°C/BT

Ryr2, M?-°C/BT 1,5 3,0 6,0
1,88 0,363 0,318 -
3,13 0,372 0,321 0,293

5,0 0,371 0,315 0,283
7,81 - 0,301 0,265
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r.46 — YaenbHble notepu Tennotol ¥, Br/(m-°C), ana y3na conpaxkeHusa
CTeHbl C COBMELLEHHbIM KpoBesibHbIM  NOKpbiTuem. CreHa -
C HapYXHbIM yTenJleHUeM U TOHKOW O06AMUO0BKOW (LUTYKATypHbIN
WAn BeHTUAMpyemblii ¢dacag) uWAM  TpexcioMHaa ¢ 06aAuMu0BKOMU
Kupnuyom. [lononHutenbHoe yrtenneHne napanetra hyy = 200 mm.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 1,8 BT/(m-°C)

Ry, Mm2-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0
1,88 0,639 0,617 -
3,13 0,640 0,613 0,598
5,0 0,627 0,594 0,575
7,81 - 0,562 0,538

Tabnannuya

r.47 — YpenbHble notepu tennotbl ¥, Br/(m-°C), ana y3na conparkeHusa
CTeHbl C COBMELWEHHbIM KpoBe/NbHbIM  MNOKpbiTuem. CreHa -
C HapYXHbiIM yTenleHUeM U TOHKOW O06AMUO0BKOW (LUTYKATYypHbI
MAN  BeHTUAMpPYeMmblii ¢acaa) waum  TpexcnoMHas ¢ obauuoBKoOM
Kupnuyom. [lononHutenbHoe yrtenneHne napanera hyy = 500 mm.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,2 BT/(m-°C)

Ryr1, m%-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0
1,88 0,233 0,171 -
3,13 0,246 0,18 0,141
5,0 0,252 0,184 0,144
7,81 - 0,184 0,139

Tabnanwnuya
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C HaApYXHbIM yTenleHWem M TOHKOW 0641MUO0BKOI (LUTYKaTypPHbIi
WIN  BEHTUAMPYEMbIM WIN  TPEexXcNonHaA 061y oBKOM




Cn 230.1325800.2015

Kupnuyom. [lononHutenbHoe yrtenneHne napanetra hyy = 500 mm.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 0,6 BT/(m-°C)
Ry, Mm2-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0
1,88 0,336 0,278 -
3,13 0,348 0,287 0,25
5,0 0,352 0,287 0,248
7,81 - 0,283 0,24

Tabnannuya

r.49 — YpenbHbie notepu tennotbl ¥, Br/(m-°C), ana y3na conpakeHusa

CTEHbl C

COBMeLL,eHHbIM
C HapYXHbIM yTenJleHUeM U TOHKOU 061U 0BKOM

KPOBE/IbHbIM

NOKpPbITUEM.

CreHa -

(WTyKaTypHbIN

MAN  BeHTUAUpYemblii ¢acaa) waum  TpexcnonHas obaunuyoBKoM
Kupnuyom. [lononHuTtenbHoe yrtenneHne napanetra hyy = 500 mm.
TennonpoBOAHOCTb OCHOBAHUA CTEHbI Ao = 1,8 BT/(m-°C)
Ryr1, m%-°C/BT
Ry, M2-°C/BT 1,5 3,0 6,0

1,88 0,553 0,51 -

3,13 0,563 0,516 0,488

5,0 0,563 0,51 0,479

7,81 - 0,495 0,459

MpnmeyvaHnn

1 CpaBHuBaa Tabnauubl .41-T.49 MOXHO OTMETUTb cnaboe BAUAHWE AONOJHUTENBHOMO
yTenaeHua napaneta Ha 3Ha4YeHMA yAeNbHbIX NOTepPb TEMNOTbl Yepes y3en. To ecTb Ana 60pbbbl €
BbICOKMMM 3HAYEHUAMM yAe/bHbIX NOTEePb TEMNNOTbI Yepes y3e COMPAXKEHUA CTEHbI C COBMELLLEHHbIM
KPOBEeJ/IbHbIM MOKPbITUEM (Hanpumep, NpWU BbINOJHEHUM OCHOBAHWA CTeHbl U3 TAxesnoro 6etoHa),
yTenneHve napaneTta Co CTOPOHbI NOKPbITUA He AaeT OWYyTUMOro pesysibTaTa. 3T0 Ha40 MMETb BBUAY
npu Bbibope BapraHTa A0paboTKuM y3na.

2 [NAa cTeH ¢ Hapy»XHbIM yTenaeHnem u TpeXCﬂOVIHbIX CTeH Tepmmnyeckoe conpoTmnssieHne cnoAa
yTenanTena Ha CteHe NpPpakTU4eCK He BJIMAET Ha yaAeIbHble MNOTEPU TENIOTbI YEPE3 BblﬁpaHHbIVI y3en.

CmeHa — MOHKOCMeHHble naHenu (6 mom 4yucqse caudeuq-naHenu)

MapameTpbl, BAMAOWME Ha NOTEPU TENIOTbI Yepes y3en:
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- TEPMUYECKOEe CONPOTUBAEHNE NaHenn Ryr1, m?-°C/BT;
- TEPMMYECKOE CONPOTUBAEHWNE CI0A YTENAUTENA KPOBAM Ryrp, M2-°C/BT;

- KOMMNJIEKCHbIM MapamMeTp pPaBHbIA NPOWU3BEAEHWMIO TO/WMHbI Ha Ten/JoMpPOBOAHOCTb
06/1MLOBOYHOrO NIMCTa NAHENN, CO CTOPOHbI KPOBAU dos-Aos, BT/°C.

3HayeHMss KOMMNAEKCHOro NapameTpa NPUHATbI TakMm obpa3om, YTobbl OXBaTbiBaTb, KakK
naHenn c 06 IMLLOBKOM M3 Pa3IMYHbIX TMMCOBOJIOKHUCTbIX, LEMEHTHO-CTPYKEYHbIX JINCTOB, TaK U
C3HABUY-NAHENIN CO CTaJIbHOM 06MLO0BKOM, BN/IOTb A0 TO/IWMHbI CTa/IbHOTO /INCTa 2,2 MM.

Cxema y3na npeacrasneHa Ha pucyHke I.5.

MMonumepHas membpaHa
Cmeknoxoncm 100 2/ke.m

oo (10) PasyknoHka
N (9) TennousonayuckHbll Mamepuan 1
L 8) TennousonsyuoHHbIl Mamepuan 2
\" - -
/'7') (lapousonayuoHHbid crol
Nl -
= MMpoghunupogarHbldl nucm
&)
BN
o NI
N |
|
|
N
Coan | I rRymz
. A
™
(O —

(1) CmeHoeas caHOsuY-naHens

s . . .
(2) Veonok us OUUHKO8aHHoU cmanu monwuHol 1 mm dosecmu Ao emopoli 8onHs! Npoghiucma
(3) O6nuyosoyHsil nucm

(4) lMonumepras membpara wupuHot 130 Mm

| CeapHol wos 30 mm

| Teneckonuveckull kKpenexHbili 3neMeHm

) MpuxumHas pelika

P

(8) lMonumepHas MeMbpaHa o Npoekmy

(9) Omnue u3 oyuHKoeaHHol cmanu

(10} KpenexHbil anemeHm

PucyHok I.5 — Cxema conpsaeHUA TOHKOCTEHHbIX NaHenel (B Tom uucae caHABUY-NaHenei) ¢
COBMELL,EHHbIM KPOBe/IbHbIM NOKPbITUEM

Tabnwuuya [50 - YaenoHble notepu Tennotbl ¥, B1/(M-°C), ana y3na conpsaxeHusa
CTeHbl € COBMeLWeHHbIM KpoBenbHbIM  MOKpbiTuem. CreHa -
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TOHKOCTEHHbIe naHenu (B TOM yucne C3HABM‘-I-I13H€I‘IVI).

Tepmuueckoe conpotusneHune naHenmn 2 m2-°C/Bt

dosAos, BT/°C
Ryr2, M?-°C/BT 0,002 0,008 0,032 0,128
1,88 0,031 0,106 0,25 0,56
3,13 0,036 0,099 0,221 0,507
5,0 0,04 0,095 0,191 0,441
7,81 0,045 0,094 0,171 0,375

Tabnannuya

r.51 — YpenoHole notepu tennotol ¥, Bt/(m-°C), gna y3na conpa)keHus
COBMeLLEeHHbIM
naHenm

CTEHbI C

TOHKOCTEHHbIe
Tepmuueckoe conpotusneHune naHenm 4 m?-°C/Bt

KpoBeJ/ibHbIM

(8 TOM

yucne

NOKpbITUEM.

dos"Aos, BT/°C
Ryr2, M2-°C/BT 0,002 0,008 0,032 0,128
1,88 0,039 0,098 0,241 0,561
3,13 0,04 0,087 0,208 0,504
5,0 0,04 0,077 0,173 0,43
7,81 0,042 0,07 0,143 0,356

Tabnannuya

r.52 — YpenoHole notepu tennotbl ¥, Bt/(m-°C), gna y3na conpa)keHus
COBMeLLEeHHbIM
naHenu

CTEHbI C

TOHKOCTEHHbIE
Tepmuueckoe conpoTusneHue naHenmn 7 m?-°C/Bt

KpoBe/ibHbIM

(B TOM

yucne

NOKpbITUEM.

dos"Aos, BT/°C
Ryr2, M%-°C/BT 0,002 0,008 0,032 0,128
1,88 0,04 0,096 0,24 0,564
3,13 0,04 0,083 0,204 0,505
5,0 0,037 0,07 0,166 0,428

CreHa
COHABUY-NAHeNun).

CreHa
C3HABUY-NaHenu).
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7,81 0,036 0,061 0,133 0,349

MpumeyaHue—U3Tabany M.50-T.52 BMAHO, 4TO AN BbIGPAHHOIO BMAA Y3/10B HA YAENbHbIE
noTepu TENJIOTbl OCHOBHOE B/IMAHWE OKa3blBaeT KOMMIEKCHbI NapameTp U B 3HAYUTE/IbHO MEeHbLL el
CTENEeHN — TEPMUYECKOE COMPOTUB/IEHME CNOA YTENAUTENA KPOB/IN.

.8 Y3nbl kKpoBan

B HacToswem pasgene paccMaTpuBalOT Y3/bl Pas3IMYHbIX TUMOBbIX TEMIOTEXHUYECKUX
HeoAHopogHoCTel Kposau. Ona ypob6cTtBa nMomMcka HeobXoAMMOro y3na HUMKe MNpuUBeeH
nepeyeHb C yKazaHMeM HOMepoB Tabauu,.

B pa3gene npeactaBneHbl cnesytowme rpynmbl y310B:

- NpUMbIKaHWME KpoBAM K doHapl, nNauTa nepekpbiTMa U3 KenesobeToHa
(tabnuua r.53);

- NPUMbIKaHWE KPOBAM K POHapo, NAUTa NEPEKPbITUA U3 NPOPUAMPOBAHHOIO NUCTa
(tabnuua I.54);

- nedbopmaLMoHHbIN WoB (Tabaunua IN.55);
- y3e/ yCTaHOBKM aspaTopa (bntorapku) (tabnunua I.56);

- NPONYCK 31EKTPUYECKOIO Kabensa yepe3 coBmelleHHOe KpoBesibHOE NMOKpbITHUE (Ta6m4u,a
r.57);

- NPONYCK Ny4Ka Tpyb Yepes coBmeLL,eHHOE KpoBeibHOe NoKpbITHe (Tabanua .58);

- NPOXOXAEHMEe KONOHHbI Yepe3 COBMELLEHHOE KpoBesbHOEe MOKpbiTMe. BapuaHt 1
(tabnuua r.59);

- NPOXOXAEHMEe KONOHHbI Yepe3 COBMELLEHHOE KpoBe/bHOE MOKpbiTUe. BapuaHTt 2
(tabnuubi [.60-T.62).

Kak noKasbiBaeT aHanu3, B 6O/bLIMHCTBE C/y4aeB Bbl6OP OCHOBAHMA COBMELLLEHHOMO
KPOBE/IbHOI0 NOKPbITUA (}KeneszobeToHHan NanuTa Uan NPoGUAMPOBAHHDBIN IUCT) Mao BAMAET Ha
3HaYeHUA yaenbHbIX NOTePb TENIOTbI Yepes paccMaTpuBaemMblit y3en. MoaTomy npueeaeHHbIe
HU)Ke fJaHHble (33 WCKNOYEHWEM CheumanbHO  BblAENEHHbIX C/lyd4aeB) MoOryT 6biTb
pacnpocTpaHeHbl Ha 063 BapMaHTa OCHOBAHWUA COBMELLEHHOTO KPOBE/IbHOTO MOKPbITUA.

MpumsikaHue Kpoenu K ¢hoHapto, Nauma nepexkpeimus u3 3ene3obemoHa

B HacToswem pasgene paccmaTpuMBaloT CleayloWMii BapuaHT yCTpoincTBa ¢oHaps.
CBeTONpPO3payYHyH KOHCTPYKLMIO YCTaHABAMBAKOT HA BO3BbILWEHME HaZ KpoBael, opmupyemoe
N3 HEKOEero aHasiora TOHKOCTEHHbIX NaHenewn (uamn ceHaBuY-naHenemn). Cxema ysna npeacraBnieHa
Ha pucyHke I.6. MNpu pacyeTe yaenbHbIX NOTEPb TENNOTbI MECTO MPUMbIKAHUA CBETOMPO3PAYHON
KOHCTPYKLUMW K NaHeNnAmMm He paccMaTpuBaloT, TaK Kak OHO cyrybo uHAMBMAYaNnbHO ANA
Pa3/INYHbIX CBETONPO3PaYHbIX KOHCTPYKLUMI. MpnBeaeHHbIe HUKE 3HAYEHWUA OTHOCATCA TONIbKO K
MEeCTY CTbIKa NAaHeNeN U COBMELLEHHOIO KPOBEbHOIO NOKPbLITUA.
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OTAnMYNTeNbHOW 4YepTor BbIGPAHHOM TPYNMbl Y3/10B ABAAETCA CMELWEeHWe BAWAHMA
reomeTpu4ecKkom HeoAHOPOAHOCTM Hanogobue BOrHYyTOro yrnia, ¢ paspbiBom ytenautens. MNpu
3TOM Ha/inyMe BOTHYTOrO yraa yMeHblaeT yaenbHble NOTepu TENNOTbI, @ Pa3pbiB yTenamTena
yBennumeaet. BosHuKalowee npotnsopeyne npmBoamT K 60abwomMy pasHOO6pasnio 3HaveHUin
yAeNbHbIX NOTEPb TEN/IOTbI AAHHOIO 3/IeMeHTa B 3aBUCMMOCTM OT COOTHOLIEHUA BapbUpPyeMbIX
napameTpos.

MapameTpsl, BAKAIOLWME HA NOTEPU TenaoTbl Yepes y3en:
- TEPMMYECKOE COMNPOTUBAEHUNE C/I08 YTENAUTENA HA NIMUTE NepeKpbITua Ryr, m2-°C/BT;

- KOMMNEKCHbIN MapameTp pPaBHbli NPOM3BEAEHMIO TOAWMHbI Ha TenJonpPoBOAHOCTb
06/1MLLOBOYHOr0 INCTa NAaHeNn, CO CTOPOHbI KPOBAU dos-Aos, BT/°C.

3HaYyeHUsas KOMMAEKCHOro napameTtpa MPUHATbI TakMM o6pa3om, YTobbl 0XBaTbiBaTb, KakK
naHenn ¢ 06/1MLLOBKOM U3 Pa3INUYHbIX TMNCOBONOKHUCTbIX, LEMEHTHO-CTPYKEUHbIX INCTOB, TakK U
C3HABUY-MAHENM CO CTaNbHOM 06/1ULOBKOM, BNAOTb A0 TONLWMHbI CTa/IbHOrO INCTA 2,2 MM.

Tabnwuuya I.53 - YaenbHblie notepu tennotol ¥, Bt/(m:°C), gna y3na npumbliKaHuA
¢doHaps COBMeELLEeHHOMY KpoBesbHOMY NOKpPbITHUIO. MNauta
nepekpbITUA U3 XKene3obeToHa

dos"Aos, BT/°C
Ryr, M%-°C/BT 0,002 0,008 0,032 0,128
1,88 -0,109 -0,063 0,065 0,391
3,13 -0,107 -0,071 0,032 0,331
5,0 -0,115 -0,087 -0,011 0,248
7,81 -0,132 -0,112 -0,053 0,151
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TennousonsayuoHHbIN Mamepuan

Cn 230.1325800.2015

KposenbHbil kosep 20 ciol
KposenbHbill kosep 10 croll
Mpaiimep GumymHbI
ApMUposaHHEs U.M. CMAXKa
PasykroHka

MapousonayuoHkbill crol
XKene3obemoHHoe ocHosaHue

7

: s
g e e G Ry g
S T T e T T S T Y I TS,

Cnoll yeuneHus

HuxHul cnol 8000U30NAYLOHHO20 KOpa Ha
8epm. MosepxHOCMU

EepxHuil croll §000U30MAULOHHOZ0 KOSpa Ha
8epm. MosepxHOCMU

CreMHBIl Memannuyeckull chapmyk
Mpoghbunb U3 oUUHKOSaHHOLU cmanu

Kpenumb 3aknenkamu

®
10
@)
@2

-~
3akpenums OCHOSaHUE KoNnaka ¢ Wasom

He Bonee 500 MM & 3asUCUMOCMU OM 8emposoll
Haegpy3KU, HO He MeHee 2-X KperexHbix
3NeMeHmMos Ha 00HY CMOpPOoHY

Pama konnaka

Csemonpo3spayHbill Koanak

Omkoc u3 necskozo bemoHa

OBnuyosoYHbId ucm

MuHepanosamHell ymennumens

Kopo6 u3 oyuHkosaHHol cmanu

monujuHol He MeHee 3 MM

PucyHok I.6 — Cxema yCTaHOBKM PpOHapA AN1A COBMELLEHHOrO KPOBE/IbHOFO NOKPbLITUA
C OCHOBaHMWEM U3 XKene306eToHa

lMpumbiKaHue Kpoenu K hoHapio, nauma nepeKkpoimus u3 npoguaupoeaHHo20 Aucma

YcTpoiicTBO GpOHapA B HACTOALLEM pa3aene NPUHUMAKOT aHANOTMYHbBIM Bbllle ONUCAHHOMY.
Cxema y3n1a npeacrtaBaeHa Ha pucyHke I.7. MNpu pacyeTte 3Ha4YeHU yaeNbHbIX NOTEPb TENAOTbI
MeCTO MPMMbIKAHMA CBETONPO3PAYHON KOHCTPYKLMM K MAHENAM He PaCCMaTPUBALOT, TaK KaK OHO
cyrybo MHAMBUAYaANbHO ANA Pa3NYHbl CBETONPO3PaAYHbIX KOHCTPYKUMI. MpuBeAeHHble HUXKe
3HAYeHMA OTHOCATCA TOJIbKO K MECTY CTbIKa NaHeNel U COBMELLLEHHOIOo KPOBEbHOMO MOKPbLITUA.
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 — MonumepHaa mMembpaHa

) \ Cmeknoxoncm 100 e/ks.M
\ PasyknoHka
\\\ TennousonsyuoHHbIl Mamepuan 1

- W

\ 3 TennousonsauyuoHHbId Mamepuan 2

MapouzonayuoHHbild crol

\ (8 -
\ 8 MpocpunuposarHsii nucm

,
) (&
\

Ea

p-

@2

=

D

7

g

Rym
[ | | I ]
\ [
G
.\f_ 4)
Fon - -
(1) CeapHol wos 30 mm (8) Pama konnaka
e - - N -
@) Teneckonu4eckull KpenexHbil 3neMeHm (9 ) CeemonpospayHell Koinak
e - ) -
@) MpuxumHas pelka G 0) Monumepkas membpana wupuHold 130 mm
T -
Gl) MonumepHas mMembpada no npoekmy @ 1) O6ruyosoyHbll nucm
™ - - oy -
\\5] CbeMHbIl Memannuyveckul ghapmyk ‘g@ MurepanosamHbild ymennumens
A 0 i
(6) Mpoghune us oyuHKOSAHHOU cmanu (3‘3) Kopo6 u3s oyuHkosaHHol cmanu
Kpenume 3aknenkamu monwjuHol He MeHee 3 MM

)
3

e Py
Q") Sakpenumb ocHosaHue Kofnaka ¢ WazoMm ) L8yxcmopoHHAA caMokneawasca neHma

-

He Bonee 500 MM 8 3a6LCUMOCTU OM 6emposoll
Hazgpy3Ku, HO He MeHge 2-X KpenexHbix
3MeMeHmMos Ha 0dHY CMOPOHY

PucyHok .7 — Cxema yCcTaHOBKU PpOHapA ANA COBMELLEHHOTO KPOBE/IbHOIO NOKPbITUA
C OCHOBaHWem U3 NPopUANPOBAHHOrO NCTa

OTINYNTENbHOM 4YepTOM BbIOPaAHHOM TrPYNNbl Y3/10B ABAAETCA CMELIeHUEe BJIUSHUA
reomeTpu4ecKkom HeoAHOPOAHOCTM Hanoaobue BOrHyTOro yrnia, ¢ paspbiBom ytenautens. Mpu
3TOM Ha/inyMe BOTHYTOrO yraa yMmeHbllaeT yaenbHble NOTEPU TEMIOTbI, @ PaspbiB yTenamTens
yBe/inumBaeT. Bo3HUKalolee NpoTMBOpeUne NpuUBoOANUT K 601blIOMY pa3HOOOpa3nto 3HaYEeHUI
yAeNbHbIX NOTEPb TENI0Tbl AAHHOTO 3/1EMEHTA B 3aBUCMMOCTM OT COOTHOLLEHUSA BapbUPyeMbIX
napameTpoB.

MapameTpsl, BAKAKOLWME HA NOTEPU TeNAOTbl Yepes y3en:
- TEPMMYECKOE CONPOTUBAEHUNE C/I0A YTENAUTENA HA NIMUTE NepeKpbITua Ryr, m2-°C/BT;

- KOMIJIEKCHbIM MNapameTp paBHblA NPOU3BEAEHUIO TOJILMHbLI Ha TENJONPOBOAHOCTb
06/1MLOBOYHOrO IMCTa NAHENN, CO CTOPOHbI KPOBAU dos-Aos, BT/°C.
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3HayeHWs KOMMNEKCHOrO nMapameTpa MPUHATbI TaKUM 0bpa3om, YToObl OXBaTbiBaTb, KakK
naHenn ¢ 06 IMLOBKOM U3 Pa3/INYHbIX TMNCOBONOKHUCTBIX, LLEMEHTHO-CTPYKEYHbIX INCTOB, TaK U
C3HABUY-MAHENN CO CTaNIbHON 06/MLLOBKOM, BNIOTb A0 TO/LMHbI CTa/IbBHOrO INCTA 2,2 MM.

Tabnuuya 54 - YagenbHble notepu tennotbl ¥, Br/(m-°C), gna y3na npumbiKaHUA
doHapa K COBMeEWEHHOMY KpPOBEe/NIbHOMY  MNOKpbiTUO. MMauta
nepekpbITUA U3 XKene3obeToHa

dosAos, BT/°C
Ryr, m2-°C/BT 0,002 0,008 0,032 0,128
1,88 —-0,063 0,012 0,223 0,614
3,13 —-0,066 -0,016 0,144 0,506
5,0 -0,075 -0,041 0,070 0,38
7,81 —-0,094 —-0,068 0,003 0,25

AedopmayuoHHbili woe Ha KposenbHOM NMOKpbIMuu

Cxema y3na npeacrtasieHa Ha pucyHke I.8.
MapameTpbl, BAUAIOLLME HA NOTEPU TENIOTbI Yepes y3en:
- TEPMMYECKOE CONPOTUBAEHNE C/I0A YTENAUTENA HA NIMUTE NepeKpbITua Ryr, m2-°C/BT;

- LWWMPKWHA NONOChI, yTENAAOWEN WOB d1, MM.
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KposensHeil kosep 20 cnol
KposensHbili kosep 14 crnol
Mpalimep 6umymHsIl

ApMuposaHHas u.n. cmsxka

PasyknoHka
Tennous3onsayuoHHbIL Mamepuan

MapousonayucHHsI crod
Xene3obemoHHOe OCHOSaHUe

Cn 230.1325800.2015

") KposenbHsiil kosep 21 criol

) KposeneHsill kosep 10 choll

AN - -
'\13_/' HononHumenbHell cnotl 000U30NAULIOHHO20 Kospa

@

PucyHok .8 — Cxema pedpopmMaLMOHHOrO LWBA A/1A COBMELLEHHOIO KPOBE/IbHOro NOKPbITUA

OcHOBHble A0MONAHUTE/NbHbIE noTepun TennoThbl

MuHepanosamHeili ymennumens MpUKNeums Ha
MacmUKy KposenbHYH 2opAYyio
MapousonsayuoHHeIl Mamepuan ans ghukcayuu

Ymennumensa

Frs . "
(6) KposensHeli mamepuan, ceepHymeid
& mpybky @ 50-70 MM

G) CxumaeMbIll ymennumens
=

(8) Kupnudyxas knadka

Py .

(9) MuHepanosamrbil ymennumens

monwuHol 100 mm

dym

yepes AePOpPMALMOHHbBIA LWOB Ha

KpOBE/IbHOM MOKPbITUKN CBA3aHbI C PaCNO/IOXKEHNEM KVIpI'IM‘-IHOl\/i KNaaKM Ha NUTE NEPEKPDLITUA C
obeunx CTOPOH OT LWBa. JTa Knagka npopesaeT yrenantenb n ABAAETCA MaCCUBHbIM K MOCTUKOM
xonopa». lNpu pacyeTe npmBeaeHHbIX HUXKe 3HaAYEeHUM npeanonarasiocb, YTO KNaAKa BbIMOJ/IHEHA

M3 NOJIHOTENI0ro KNnpnumya, ToNWwmHa Knaakum C Ka»(p,of/i CTOPOHDbI WBa 120 mm.

Tab6nwnuuya TI55—- YaenbHble notepu tennotbl ¥, Br/(m-°C), 3a cuer ycTpoiictBa
AedopMaLMOHHOrO WBa
di/2, mm
Ryr, M%-°C/BT 0 150 250 400
1,88 0,692 0,424 0,262 0,11
3,13 0,644 0,436 0,307 0,19
5,0 0,559 0,413 0,317 0,229
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7,81 0,454 0,36 0,294 0,23

Y3en ycmaHoeku asapamopa (¢parozapku)

Cxema y3na npeacraBieHa Ha puUcyHke I.9.
MapameTp, BAUAIOLWMIN Ha NOTEPU TENNOTbI Yepes y3en:
- TEPMMYECKOE CONPOTUBEHNE CI0A YTENAUTENA Ha NIMTe NepekpbITUa Ryr, m2-°C/BT.

[nAa Bcex BapuaHTOB AMaMeTp aspaTopa (B MecTe nepecevyeHUsa yTenautena) NpUHAT
pasHbim 90 — 100 mm.

KposenbHblil kogep 20 crnol
KposenbHblil kosep 10 crnold

Mpadmep GumyMHbId
ApMuposaHHas y.nl. cmsaxka

PasykroHka
TennousonayuoHHbIN Mamepuan

IMapou30nayuoHHbIl crod
XenesobemoHHoe ocHosaHue

2
AN
o

&3\
.y

f%\
e
&\i\

dym

“‘—-“

A

Y LI s L

////////////////////////////////////////

L L L
l

@ HononHumensHbill criod 8000U30NAYUOHHO20 KOSpa @ Kepamsumosblil epasuil
@ Macmuka kposenbHas opsyasn @ KposenbHsill aspamop

@ Monuypem. sepmemux

PucyHok I.9 — Cxema ycTpoiACTBa a3paTopa B COBMELLEHHOM KPOBe/IbHOM NOKPbITUM

Tab6nwuuya .56 —-YaenbHble notepu Tennotsbl §, BT/°C, 3a cueT ycTaHOBKM aspartopa

Ry, m2-°C/BT
1,88 0,008
3,13 0,007
50 0,006
7,81 0,004
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MpuMeyaHMUe—YaenbHble NOTePM TENAOTbI ANA Y3/1a YCTAHOBKM aspaTopa OTHOCUTENbHO He
BE/IMKM M NPM ycTaHOBKe MeHee 1 dntorapkm Ha 10 M? KPOB/IM AaHHbIN y3e/1 MOMKET He YYMTbIBaTbCA B
pacyeTax npuBeaeHHOro ConpoTUBAEHNA Tenonepeaadye COBMeLLEHHOTO KPOBEIbHOIO NMOKPbITUA

Mponyck anekmpu4eckoz0 Kabensa yepe3 coeMmeuseHHOE KpoaesbHoe NoKpbimue
Cxema y3na npeacraBaeHa Ha pucyHke I.10.

MapameTpbl, BAUAIOWME Ha NOTEPU TENOTbI Yepes y3en:

- TEPMMYECKOE CONPOTUBAEHUNE C/I0A YTENAUTENA Ha NIUTE NepekpbITua Ryr, m2-°C/BT;
- AMAMeTp BHeLLHen meTanamyeckon Tpybbl Drpy6w, MM.

OCHOBHbIM «MOCTMKOM X0J/I0Aa» B BblIOPaHHOM KOHCTPYKUMW CNYXKUT CTaNbHaA TpybKa,
3awmLLaoLLan Kabenb. Bo Bcex pacyetax To/WMHA MeTanna TPYOKM NpuHsaTa pasHon 0,8 mm.

Tennosble NOTepun No meTanny Kabena yunTbiBatoT.

KposenbHbiid kosep 20 crod
KposenbHbiil kosep 10 crod

Mpadmep GumymHbil
ApMUpOsaHHas y.n. cmaxka

PasykrnoHka
TennousonsyuoHHsil Mamepuarn

Mapou3onayuoKHbIl cnodi
XKenesobemoHHoe ocHogaHue
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Q) LononHumensHeill croli 6000U30NAYUOHHO20 KOspa @) Monuypem. sepmemuk
@) Macmuka kposenbHas eopsYas @‘) 3acHymas memannuyeckas mpybka, duamempom
{:3) @acoHHas demans u3 SMNLM-pe3uHs! D impyser, € MPUSAPEHHBIM CHU3Y (hriaHUem

P . - 7 i
(4) ObxumHol memannudyeckuli xomym (7) 3nekmpuveckul kabens
(&) MoHmaxHas nexHa

PucyHok I.10 — Cxema nponycKa 3/1eKTpuUYecKkoro Kabens uepes coBmelLLLeHHOE KPOBe/IbHOE NMOKpbITUe

Tab6bannwuuya T[57 — YaenoHble notepu Tennotbl ), BT/°C, 3a cuer nponycka
3N1eKTpUYeCcKoro Kabens yepes coBMeLLeHHoe KpoBesbHOe
NOKpbITHUE
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D'rpy6|>|, MM
Ry:, M?-°C/BT 12 24 48 92
1,88 0,014 0,035 0,084 0,188
3,13 0,012 0,032 0,077 0,179
5,0 0,009 0,026 0,067 0,163
7,81 0,007 0,02 0,055 0,141
Mponyck nyyuka mpyb yepe3 coemeuwjeHHoe KpoeesibHOe NMoKpbimue
Cxema y3na npeacraBaeHa Ha pucyHke .11,
KposensHbil kosep 20 crnold
KposensHbil kosep 10 cnold
Mpadmep 6umymHbId
ApMUpOsaHHas Y.n. cmsxka
Pa3yknoHKa
TennousonsyuoHHbId Mamepuan
Mapou3onayuoHHbIl croll
XKenezobemoHHOe OCHosaHUe
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(2) Asyxxomnorenmubiii

MonumepHas pamka

6umyMHo-MoNuypemaHosbill eepMemux

MunumansHsild duamemp mpybbr 25 Mm

N
(3/1 Mo+HmaxHas neHa

@;I Myvok mpy6

g -
'\_5_) Memannuyeckull cmakaH

PucyHok I.11 — Cxema nponycKa nyyKa Tpyb yepes coBMeLLEHHOE KPOBebHOE NOKpbIThe
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MapameTpbl, BAUAIOLLME HA NOTEPU TENIOTbI Yepes y3en:
- TEPMMYECKOE CONPOTUBAEHUNE C/I0A YTENAUTENA Ha NIMUTE NepekpbITua Ryr, m2-°C/BT;
- AMAMETP METALINYECKOrO CTakaHa Derax, MM.

OCHOBHbIM «MOCTMKOM X0/104a» B BblOPAHHOM KOHCTPYKUMU CAYKUT CTaNbHOM CTaKaH,
3aWwmLLaoLWLMiA TPybbl. Bo Bcex pacyeTax TOMWMHA MeTanNa CTakaHa NPUHATA pasHol 0,8 mm.

TennoBsble NOTEPM NO MeTaNNy TPYD HE YYNTLIBAKOT. B HacTOALLEM C/yyae Npeanonarator,
4TO TPYOBI NPeAHaA3HAYEHbI ANA NepesaYn Kakoro-nmbo selectsa M GYHKLMOHUPYIOT. Mpun 3TOM,
npoxoga no Tpybam, BewecTBO MX MOAOrpeBaeT, YTO WMCKAKOYAET Mpomeps3aHue, HO penaet
HEBO3MOMHbIM Yy4YyeT TensoBblX MOTepb NO MmeTaany Tpyb B pacyetax npuUBEAEHHOrO
COMpOTMB/IEHUA Tensonepesaye Kposau. Myy4ok Tpyb co BCex CTOPOH yTenaeH 3GPeKTUBHbIM
yTenauTenem n NpakTUYeCcKU He BAMAET Ha PaboTy OCTa/ibHbIX 3/1€MEHTOB y3/1a, YTO Aenaert
BO3MOXHbIM PacyeT 3Ha4YeHUI yaenbHbIX NoTepb Yepes y3en 6e3 yyeta matepunana Tpyb.

Tabnwuuya 58— YaenbHble notepu Tennotbl y, BT/°C, 3a cueT nponycka nyyka Tpy6
yepes COBMeLLEHHOEe KpoBe/ibHOe NOKpbITUe

Dcrak, MM
Ryr, M?-°C/BT 80 140 260
1,88 0,055 0,087 0,141
3,13 0,05 0,08 0,136
5,0 0,042 0,069 0,119
7,81 0,032 0,055 0,097

I'IpoxomdeHue KO/IOHHbI Yepe3 coeMeWeEHHOe KpoeBesibHOE NoKpbimue. BapuaHm 1

Cxema y3na npeactaBneHa Ha puUcyHKe .12,
MapameTpsbl, BAKAIOLWME HA NOTEPU TeNNOTbl Yepes y3en:
- TEPMMYECKOE CONPOTUBAEHWNE C/I08 YTENAUTENA HA NIMUTe NnepeKkpbITua Ryr, m2-°C/BT;

- NNoWaab MeTanna CeYeHUs KOMIOHHbI NIOCKOCTbIO, MPOXOAALLEN BAOb NEPEKPLITUS Ha
YyPOBHE yTenauTens Sx, Mm2.

Tabnwuuya I59 - YaenbHble notepu Tennotbl ), BT/°C, 3a cueT npoxoxaeHus
KOJIOHHbI Yepe3 CoOBMeLLEeHHOe KpoBesibHOe NOKpbITUe. BapmnaHTt 1

Sy, MM?
Ryr, M2-°C/BT 600 1100 2200
1,88 0,088 0,152 0,285
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3,13 0,085 0,146 0,277
5,0 0,077 0,134 0,256
7,81 0,066 0,117 0,224
KposenbHeill kosep 20 cnol
KposenbHbill kosep 10 cnoti
Mpalivep 6umymMHbIT | |
ApMuposaHHas y.n. Cmsxka ‘ _
Pa3sykroHka i
Tennou3onayuoHHbId Mamepuan
Mapou3onayuoHHbIl croli 1}
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@} Omkoc U3 nezkozo 6emoHa ((_5) fObka u3 Mmemanna
@) Bepxrull crnoll 8080U30NAUUOHHOZ0 Kospa (Zj' MMonuypem. 2epMemux
Ha MpuMbIKaHuu @\) Cricpa obopydosaHusa
@) Huxrull crioll 6080U3018UUOHHO20 KOSpa @) MormaxHas neHa

=
Ha MpuMbIkaHuu ‘@_@ KornorHa, ceveHuem Sk

PucyHok I.12 — Cxema NpoXoKAeHUA KONOHHbI Yepes COBMeELLLEHHOe KpoBeibHOe NOKpbiTue BapuaHT
1

lMpoxoxdeHue KOAOHHbI Yepe3 coeMeweHHoe KpoeesbHoe NoKpbimue. Bapuaum 2

Cxema y3na npeacraBieHa Ha pucyHke N.13.
MapameTpsbl, BAVAIOWME HA NOTEPU TeNNOTbl Yepes y3en:
- TEPMMYECKOE CONPOTUBAEHUNE C/I0A YTENAUTENA HA NIMUTE NepeKpbITua Ryr, m2-°C/BT;
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- BbICOTA BO3BbILWEHMA KOPOOA N3 OLLMHKOBAHHOW CTa/I HAag, BEPXOM KPOBAN hyop, MM;

- NNoWaab MeTanla CeYeHUa KOMOHHbI NIOCKOCTbIO, NPOXOAALLEN BAONb NEPEKPLITUA Ha
ypoBHe yTenauTens, S, Mm2,

KposenbsHeil kosep 20 cnoll
KposenbHbill kosep 10 crol
Mpailmep 6umymMHBIl
ApMUpo8aHHas Y.N. CMsxka
PasyknoHka

TennousonsayuoHHbII Mamepuan
MapousonayuoHHeIl cnol
enesobemoHHoe OCHOsaHue
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Ha MpuMbIKaHUU @0) KonoHHa u3 Memarifonpokama cevyeHuem Sx
() n y @ n
(5) [Mpocpuns u3 olyuHKoSaHHoOU cmanu .\_) lousapume MeMarniudeckyr nracmuHy u
Kpernumb 3aknenkamu 3agepMemu3UpPosams Wos eepMemuKom

f@ Kopo6 us oyuHkosaHHol cmanu

momuuHol He MeHee 3 MM

PucyHok I.13 — Cxema NpoXoKAeHUA KONOHHbI Yepes COBMELLLEHHOe KpoBeibHOe NOKpbiTue BapuaHT
2

Tabnuua TI.60 - YaenoHble notepu Tennorbl y, BT/°C, 3a cuer npoxoxaeHua
KOJIOHHbl 4Yepe3 COBMELWEeHHOe KpoBenbHOEe NOKpbiTUe. BapuaHt 2.
Bo3BbiweHue Kopoba hyop = 300 mm
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Sy, MM?

Ry:, M?-°C/BT 2000 4000 7500 14000
1,88 0,575 0,767 1,12 1,73
3,13 0,672 0,855 1,19 1,77
5,0 0,764 0,938 1,25 1,80
7,81 0,852 1,01 1,3 1,81

Tabnanwuua

r.61 — YpenbHole notepu Tennotbl ), BT/°C, 3a cueT npoxoxKAaeHus

KOJIOHHbl 4Yepe3 COBMELWEHHOe KpoBe/sbHOe MOKpbiTUe. BapuaHt 2.
Bo3sbiweHue kopoba hyop = 400 mm
Sy, MM?
Ry, m2-°C/BT 2000 4000 7500 14000
1,88 0,567 0,751 1,09 1,67
3,13 0,66 0,835 1,16 1,71
5,0 0,753 0,92 1,22 1,74
7,81 0,844 0,992 1,27 1,75

Tabnwuuya

r.62 — YpenbHble notepu Tennotbl y, BT/°C, 3a cueT npoxoxKAaeHus

KOJIOHHbl 4Yepe3 COBMELWEHHOe KpoBenbHOE NOKpbiTUe. BapuaHt 2.
Bo3BbiweHue Kopoba hyop = 500 mm
Sy, MM?
Ry, m2-°C/BT 2000 4000 7500 14000
1,88 0,558 0,733 1,06 1,61
3,13 0,647 0,814 1,12 1,65
5,0 0,741 0,902 1,19 1,68
7,81 0,835 0,972 1,24 1,69
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YK 697.1:006.354 OKC91.120.01

Kntouyesble CNoBa: TEMA0Bas 3awmTta 34aHWIA, NPMBEAEHHOE COMPOTMB/EHME Tensonepeaade,
yAeNbHble MoTepu TennoTbl, TEMNOTEXHMYECKAs OAHOPOAHOCTb, Y3/bl  OrpaxAatoLmx
nepaTypHOro nons, pasbueka Ha TENN03aLWMUTHbIE 3/1eMEHTbI
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