CayJiet, Kajla KYpPbLIBICHI K9HE KYPbILIbIC

caJIaChIHAArbl MEMJIEKETTIK HOPMATHBTEP
KA3AKCTAH PECITIYBJIMKACBIHBIH EPEXEJIEP )KNHATbBI

I'ocynapcTBeHHbIe HOPMATHUBBI B 00J1ACTH
apPXMTEKTYPbl, TPAIOCTPOUTEIbCTBA H CTPOUTEIbCTBA
CBO/J NPABUJI PECITYBJIMKHU KA3AXCTAH

KOPIHANTBIH FUMAPATTAPIBIH
KOHCTPYKIUSIJIAPBL )KbLTY TEXHUKAJBIK
BIPTEKTI EMEC CUTIATTAMAJIAP

KOHCTPYKIHAHU OT'PAXKJIAIOLIME 31AHUIA.
XAPAKTEPHCTHKH TEIJIOTEXHHYECKHUX
HEOJHOPOJIHOCTEM
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PecMu 0acbLIbIM
HN3nanue opunuaabHoe

Kazakcran PecnmyOnukachl HMHAYCTPHSL KOHe HH(PPaKYpPBLIBIMIABIK
aamMy  MUHHCTPJIriHin  Kypbuibic, TYpFbIH  YH-KOMMYHAJIABIK
HIAPYAIIBLIBIK iCTePi ’KIHe Kep pecypcTapbiH 0acKapy KOMHUTeTi

Komurer mno pgenaM CTpPOMTENbCTBA, KUJIMIIHO-KOMMYHAJIBHOIO
X0351iicTBA M yNpaBjeHHsl 3eMeJlbHBIMH pecypcamMu MuHHCTepcTBa
HHAYCTpHHU U MH(ppacTpyKkTypHOro passutusa Pecny0uku Kasaxcran

Hyp-Cyaran - 2019
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1. 93IPJIET'EH:
2. YCBIHT'AH:

3. BEKITUITEH )KOHE
KOJIIAHBICKA
EHI'BLITEH:

1. PABPABOTAH:

2. NIPEJACTABJIEH:

3. YTBEPXKJIEH 1
BBEJIEH B
JTEMCTBHUE:

AJITBI CO3

«TEXHOHUKOJIb-KA3AXCTAH» XIIC
Kazakcran PecniyOonmkachr
MH(PPAKYPBUIBIMIBIK JaMy MUHUCTPJITiHIH KypbUlbIC, TYPFBIH
YH-KOMMYHAQJIJIBIK ~ [IApyallbUIBIK  ICTepl  JKOHE  JKep
pecypcTapelH  0ackapy KOMHTETiIHIH TeXHHKaNbIK peTTey

UHIYCTpUS KOHE

’KOHE HOpMasay OacKapMachl
Kazakcran
MHQPAKYPBUIBIMIIBIK J1aMy MUHUCTpIIriHiH Kypbuibic sxoHe
TYPFBIH YH-KOMMYHAJIJIBIK MIAPYaIIbUIBIK iCTepl KOMHUTETIHIH

Pecriybmukacet WHIYCTpUS KOHE

2019 xpinFbl «__ »Ne OyipbIFEIMEH

HNPEINCJIOBHUE
TOO «TEXHOHUKOJIb-KA3AXCTAH»

VYupasienuem TEXHUUYECKOT O peryJiIupoBaHus U
HopMupoBaHuss Komutera mno pgemam CTpPOUTENbCTBA U
KUIUIIHO-KOMMYHaJIbHOT O X0351CTBA MuHucrepcTBa
UHIYCTpUM W HMHPPACTPYKTYpPHOrO pa3BuTHS PecnyOnuku

Kazaxcran

[Tpukazom Komurera 1o genam CTpOUTENbCTBA U KUJIUIIHO-
KOMMYHAJIBHOTO XO3siicTBa MWuUHHCTEPCTBA HWHIYCTPUU U
uHppactpyktypHoro pa3Butus PecnyOnuku Kazaxcran or
« »

Ocbl MemuiekeTTik HopMaTuBTI Kazakctan PecryOnMKachIHBIH COyJET, Kala KYpbUIBICHI
&KOHE KYpbUIBIC ICTepl KOHIHAErT YOKUIETTI MEMIIEKETTIK OpPraHHBIH PYKCATBIHCBI3 PECMU
0achlIBIM pETiH/IE TOJIBIK HEMece ilIiHapa Kaiita 6acyra, keOeilTyre jxoHe TapaTyFa 0oJIMaii bl

Hacrosimuii rocyqapcTBeHHbI HOpMAaTHB HE MOXKET OBITh MOJHOCTBIO MM YaCTHYHO

BOCIIPOU3BEJIEH, THPAXHPOBAH M PACIPOCTPAaHEH B KadecTBe OQUIMAIBHOIO H3JaHusA 0e3

paspemieHus  YIOJTHOMOYEHHOTO TOCYJAapCTBEHHONO OpraHa I0 JejlaM  apXUTEKTYpHI,
IpaloCTPOUTENHCTBA U cTpouTenbeTBa Pecyonmmku Kazaxcran
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BBEJIEHUE

Hacrosmuii cBox mpaBun paspaboran B pazsutue CH PK 2.04-03-2011 «TemnoBas
3alIUTa 3JaHUKY», C IETbI0 TOBBIIICHUS YPOBHS NMPOEKTUPOBAHMS TEIUIOBOW 3aIMUTHI 3/IaHHIM,
YIPOLIEHUS U YHOPSA0YMBAaHUS pabOThl CINELUUAIUCTOB, NMPOEKTUPYIOIIUX TEIUIOBOW KOHTYp
3naHus.  OCHOBHYIO 4acTh CBOJA IPaBUJI  COCTABIAIOT — TaOMMIBI C  PacYETHBIMHU
XapaKTePUCTUKAMU PA3JIMYHBIX Y3JI0B KOHCTPYKLUH, TO3BOJSIONINE YACTUYHO WM MOJHOCTBIO
UCKJIIOUUTh pacuyeThl TEMIEPaTYpHbIX IOJEeH B Ipolecce MPOEKTUPOBAHMS WIM SKCHEPTHON
OLICHKU KOHCTpyKuuii. B ocHoBe nanHoro coma mnpaBwi Jjexut CIT 230.1325800.2015
«KoHcTpykuuun OrpakKJarolue 31aHUM. XapaKkTepucTUKu TEIUIOTEXHUYECKUX
HEOJTHOPOJHOCTEMN».
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KA3AKCTAH PECIIYBJIMKACBIHBIH EPEXEJIEP JKUHAT'bBI
CBO/JI TPABUJI PECITYBJIMKHU KA3AXCTAH

KOHCTPYKIIUHM OT' PAXKJIAIOIIUE 3JJAHUNA. XAPAKTEPUCTUKH
TEINIOTEXHUYECKNUX HEOJHOPOJHOCTEMN

CONSTRUCTION ENCLOSING OF BUILDINGS CHARACTERISTICS OF
THERMAL CONDUCTIVE OF INCLUSIONS

1 OBJIACTb IPUMEHEHUA

1.1 Hacrosiuii cBOJI IpaBHII PacIpoOCTPaHIETCS Ha pacyeT MPUBEICHHOTO COMPOTUBIICHUS
Teruronepenavye GparMeHTOB OrpakJAOIINX KOHCTPYKIMNA 3/IaHHH, YISIbHBIX IMOTEPh TEIIIOTHI
Yyepe3 TeIIO3AlIUTHBIE JJIEMEHTHl M KOA(P(HUIMEHTa TEIJIOTEXHUYECKON OJHOPOIHOCTH, JUIS
CTPOSILIUXCA WM  PEKOHCTPYHUPYEMBIX  KHWIBIX, OOILIECTBEHHBIX, IPOU3BOJICTBEHHBIX,
CEJIbCKOXO3SMCTBEHHBIX W CKJIAJICKUX 3/1aHUH, B KOTOPBIX HEOOXOJUMO MOJIEPKUBATH
ONpEeIETICHHBIN TEMIEPATYPHO-BIAXKHOCTHBIA PEXKHUM.

2 HOPMATHUBHBIE CCBIJIKHA

Jlns TmpUMEHEeHHsT HACTOALIETO CBOJA IMPAaBWI HEOOXOIUMBI CIEIYIOUIHE CCHUIOYHBIE
HOPMaTHBHBIE JIOKYMEHTHI:

CH PK 2.04-03-2011 «TemnoBas 3amura 30aHUi»,

Metoauueckoe nocodue k CH PK «TemnoBas 3amura 3aHuiiy;

CII PK 2.04-01-2017* «CtpouTtenbHas KIMMAaTOJIOTHS,

['OCT 30494 -2011 «3panus xuible W obmiecTBeHHBbIE. [lapamMeTpsl MHUKpOKIMMaTa B
TIOMEIICHUSX .

3 TEPMUHBI U ONIPEAEJIEHUSA

B Hactosimem cBose mpasui npuMeHeHsl TepmuHbl o CH PK 2.04-03-2011 «TennoBas
3amuTa 3gaHui» 1 Mertonndeckomy mocoburo k CH PK TeruoBas 3ammra 31aHui, a Takxke
CJIEIYIOIINE TEPMHUHBI C COOTBETCTBYIOIIMMH OIPEAECIICHUSAMMU:

3.1 Tenuio3amMTHBIN 3J1eMeHT: OTIeNbHBIA Y9aCTOK KOHCTPYKIINH, NETajlh (B OCHOBHOM
npopesaroniasi yTeIIuTelNb), CTHIK MEXAY Pa3IuYHbIMU KOHCTPYKLIUSAMHU, BIUSIOMINUN Ha IOTEPH
TEIJIOTHI Yepe3 KOHCTPYKIIUIO.

3.2 yAeqbHBIH TeoMeTPUYECKUH MOKa3aTelb TeIUI03aIIUTHOro 3jemMeHTa: CpemaHsis
10N, MNPOTSHDKEHHOCTh WM KOJIMYECTBO TEIUIO3ALIUTHBIX AJIEMEHTOB JIaHHOIO BHJIA,
npuxozsIIeecs Ha 1 M” orpaIaioneii KOHCTPYKIUN.

3.3 meseBoe CONMPOTHBJEHHE Telonepeaaye ¢parMeHTa  oOrpakaarouiei
KoOHCTpyKuuu R, M’ ©°C/Br: [IpuBeneHHOE CONMPOTHUBIIEHUE TEIUIONEpeaaye, BHIOpAaHHOE B
KaueCTBE L€ NPU NPOEKTUPOBAHUH KOHCTPYKLIUU.
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4 OBIIME ITOJIOKEHU A

4.1 B cOOTBETCTBUU C HACTOSIIMM CBOJIOM IPABUJ BBHIMOTHIIOT U OQOPMIISIFOT: PacyeT
MIPUBEJICHHOTO COTPOTHBIICHHUS TEIUIONEpeiade OrpaKIAOIINX KOHCTPYKIUN U X (PparMeHToB,
pacueT ko3 PuIMeHTa TeIIIOTEeXHUUECKONH OJHOPOAHOCTH U PacUeT YIEJIbHBIX NOTEPh TEIUIOTHI
yepes TeIUI03alUTHbIE JJIEMEHTHI.

4.2 YcnoBus KCILTyaTalluy OrpakIaloluX KOHCTPYKIIUI Ui BIOOpa TEIUIOTEXHUYECKUX
nokazateneit marepuanoB npuauMaroT o CH PK 2.04-03-2011 u Meroanyeckomy mocoouio K
CH PK TemnoBas 3amura 3/1aHui.

BHyTpeHHHE W HapyXHBIE TeMIIepaTypbl MPUHUMAIOTCS JIMOO MO0 MPOEKTHOMY 3aJaHMUIO,
6o BHyTpeHHsIs1 Temneparypa - mo I'OCT 30494, napyxuas temneparypa - no CIT PK 2.04-
01-2017.

4.3 TpeboBaHUg K MPHUBEACHHOMY CONPOTHUBIICHUIO TEIUIONEpeaaye W MHUHHMAaIbHOM
TEeMIIepaType BHYTPEHHEH MOBEPXHOCTH OTPAXKIAIONIUX KOHCTPYKUUN 37aHUS MPUHUMAIOT 10
CH PK 2.04-03-2011 u Metoauueckomy nocoduto k CH PK TemuoBas 3amura 31aHui.

S PACYHET IPUBEJEHHOI'O COITPOTUBJIEHUA TEIIJIOIIEPEJAYE
®PATMEHTA TEILTO3AIUTHOM OBOJIOYKH 3JIAHWUSA WJIH BBIJIEJJEHHOM
OI'PAXKJIAIOIIENA KOHCTPYKIIUA

5.1 Pacuer OCHOBaH Ha TPEICTABICHUN (PparMEHTA TEIUIO3AIIMTHON OOOJIOUKH 3/1aHUs B
BUJIe HA0OPa HE3aBUCHMBIX JIEMEHTOB, KQXK/IbI U3 KOTOPHIX BIHSET HAa TEIUIOBBIC IOTEPU Yepe3
(dbparMeHT (Jajnee - TerI03auuTHRIX AJICMEHTORB).

B kauecTBe TEIIO3AIIUTHBIX JIEMEHTOB UCIOJIB3YIOT OTICIbHBIC YYACTKH KOHCTPYKIIHH,
netanu (Kak IpaBuiio, MPOPE3ar0IIUe YTSILTUTENb ), CTBIKA MY Pa3IHUYHBIMU KOHCTPYKITHSIMH.
OnHa ¥ Ta e KOHCTPYKIHMS MOXET ObITh pa30uTa Ha 3JIEMEHTHl Pa3jIMYHBIMH CIIOCOOAMHU.
B npunoxennn A TpUBEACHBI THIOBbIC Pa30MBKM Ha TEIUIO3AIIMTHBIC 3JEMEHTHI OCHOBHBIX
BHUJIOB CTCH.

[Tpu pa3OuBKe Ha 2ITEMEHTHI HEOOXOIUMO COOIIIOIATh CIIEAYIONINE MTPaBUIa:

COBOKYITHOCTh BBIJIEJICHHBIX JJIEMEHTOB JIOJDKHA OBITH JOCTaTOYHOW JUISi COCTaBJICHUS
paccMaTpuBaeMOi KOHCTPYKITUH, T.€. COJePKATh BCE Y3JIbI KOHCTPYKIIHH;

MIPU COCTABJICHUM KOHCTPYKIIMU DJIEMEHTHI HE TIEPECEKAIOTCS;

AJIEMEHTHI BIUSIOT HA TEIUIOBBIE MTOTEPH Yepe3 KOHCTPYKIIHUIO.

5.2 Pacuer ynmenbHBIX MOTEPh TEIUIOTHI Yepe3 DIIEMEHTHI Orpakaarolleldl KOHCTPYKIIUU
JIOJDKEH CO/IePIKaTh CIEYIOIINE YACTH:

CXEMY WJIH YePTEeXK, MO3BOJISIONINE YCTAHOBUTH COCTaB U YCTPOMCTBO y3Ja COJEPIKAIIETro
JJIEMEHT;

TeMIIepaTypHOE ToJIe Y3714,

MPUHATBIE B pacdyere TEMIEPaTYPHOTO MOJS TEMIEpaTypbl Hapy:KHOTO W BHYTPEHHEIrO
BO3/IyXa, a TAK)KE FCOMETPUIECKUE Pa3MEPhI y3J1a, BKIIOYCHHOTO B PaCYETHYIO 00J1aCTh;

MUHUMAJIBHYIO TEMIEpaTypy BHYTPEHHEW MOBEPXHOCTH KOHCTPYKIIMU U TMOTOK TEILJIOTHI
gepe3 y3ed, NOJyYeHHbIE B Pe3yJIbTaTe pacueToB;

yleJIbHbIC TIOTEPH TEIUIOTHI Yepe3 DJIEMEHT, MmocuuTanHbie o ¢popmynam (1.2.8), (1.2.9)
win (1.2.11), (1.2.12) Metoauueckoro nocodus kK CH PK TeruoBas 3amuTa 31aHHid.

2



KP EXK 4.02-111-2019
CII PK 4.02- 111-2019

5.3 [IpuBeneHHOE COMPOTUBIICHUE TEIIoNepeaade pparMeHTa TEIUI03alluTHOW 000JI0YKH
snanus R RY, M C/Br, cienyer omnpenenath mo  dopmyie (5.1). Odopmisate pacyer
NPUBEJICHHOTO  CONPOTHBICHHS  TeIUlonepeaade  CleAyeT B COOTBETCTBUHU c
1.2.6 Meromnueckoro nocodus k CH PK Temosas 3amura 30aHuii.

1 1

%"‘Zi}'i’t‘r}"?zﬂkl’k LaU + L%+ Enp (5.1)

R =

rae lj, Nk - reomeTpuueckue XapaKTEPUCTUKHI JIEMEHTOB, OIpeieseMble Il KOHKPETHOTO
IPOEKTa, OTMCAHKE U MPaBHJIAa HAXOXKICHUS PUBEJICHBI B pazjiele 6;

Y|, Xk - YA€NIbHBIE IIOTEPU TEIUIOTHI YEPEe3 DJIEMEHTHI, ONMCAHUE U IPaBHJIA HAXOXKICHUSI
IpUBE/ICHBI B pa3ene 6;

R’™ - ocpennenHoe 10 TIOMANH YCIOBHOE COMPOTHBIEHHE TeIonepenade (GparMeHTa
TEIIO3AMMTHOH 0GOIOYKH 31aHHS THOO BBICICHHOM OTPaKIArONIeH KOHCTpYKIH, M2+ °C/BT;

Ui - ko3buIeHT Terionepeaads OJHOPOIHOMN I-if YacTH (parMeHTa TEIUIO3aIluTHON
060104KH 31aHus (y/IeTbHBIC TOTEPH TEIUIOTH Yepes IUIOCKHIT eMeHT i-ro Bia), Br/(m% °C)

1
U = —ar (5.2)
R
ol
aj- IUIOAAh IUIOCKOTO O3JIEMEHTA KOHCTPYKIMH I-r0 BHIa, NpHXOIsmiascs Ha |
2 o o o
M (bparMeHTa TCIIJIO3allIUTHOU O6OHOLIKI/I 3aHUsA NN BBIACJIICHHOU Orpa)K,I[aIOH_[eI/I
KOHCprKHI/II/I, MZ/M2
- (5:3)
&, — .
B ZA:"

. 2.
rae Aj - iomaas I-it yactu gparmenTa, M*;

5.4 OcpeqHeHHOE MO IUIOIIAJM YCIOBHOE CONPOTUBJIEHHE Terulonepenaye (parmeHra
TEIIO3AIUTHON 000I0UKH 3/1aHUs ONPEAEISAIOT 1o popmyiie

R}rllr[ - EAE = 1

- N CH ) (5.4)

VoI

o,
(%) § o
rae RY" - ycnoBHOe COMpOTHBIEHME Temuonepeaue OJXHOPOAHON uacTH QparMeHTa
. . 2
TEIUIO3AIIUTHOW  00oJloukM  37aHus I-To Bujga, M °C/BT, KOTOpoe  ompeaenstor
HKCIEPUMEHTAIBHO UM PacyeToM 1o Gpopmyiie

I T S |
; s +—. (5.5)
er rxl:-:l

TAC O, O - KOI(PPUIIMEHTH TEIUIOOTAAUYd BHYTPEHHEH W HAPY)KHOW TOBEPXHOCTH
OTpaXKJIaoNIed KOHCTPYKIIMA COOTBETCTBEHHO, BT/(M2° °C), npuauMarot no tabmumnam 1.1.2 u
1.1.4 Metoanueckoro mocoous k CH PK TemnoBas 3ammura 30aHHH

Rs - TepMuueckoe COMPOTHBIEHHE CIIOSI OJHOPOAHOM wyacTH (parmenrta, M2 - °C/BT,
ompezenseMoe i1l HEBEHTIIIMPYEMbIX BO3IYITHBIX MPOCIOEK 1Mo Tabmurle 1, A MaTepuambHbIX
cioeB 1o opmyre
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5

Ry = %’ (5.6)
- .

Os - TOJIILIMHA CJIOS, M;

As - TEIUIONPOBOJAHOCTh Marepuaina cios, Bt/(m-°C), mpuHuMaeMas IO pe3yibTaTam
WCIIBITAHUN B aKKPEIUTOBAHHOW J1a0OpaTOpUM; MPU OTCYTCTBHUU TAKUX JAHHBIX €€ OICHUBAIOT
110 MPHUIIOKEHUIO npunoxenuto " Meronuueckoro nocobust k CH PK TerutoBas 3amuTa 3/1aHui,

5.5 KoappummeHT TermoTeXHUYeCKO OIHOPOTHOCTH, I, BCIIOMOTaTelbHAs BEIMYMHA,
xapaktepusyromas 3G GEeKTUBHOCTh YTEIJICHHSI KOHCTPYKIIMH, OTPEACIISIOT 1o Gpopmyrie

_RF

- Lot
Ro

(5.7)

s

Tadoimua 1. KoHcTpykuun orpaxiaomme 31aHui. XapakTepucTUKA
TEIJIOTEXHUYECKHX HeOTHOPOIHOCTe

TepMuUecKOe CONPOTHBIIEHHE 3aMKHYTOH BO3/IyIIHOM Mpocioiiku, M>-°C/BT
Tonumaa TOPU30HTAIBHON ITPH ITOTOKE TeIlIa TOPU30HTAIBHOM ITPH ITOTOKE
BO3.IYLIHOI CHU3Y BBEPX U BEPTUKAJILHOU TeIlla CBEPXY BHU3
IPOCIIORKH, M IIpY TEMIIEpAType BO3yXa B IPOCIOMKE
IIOJIOKUTENBHOU OTPHULIATEIIBHOM | ITOJIOKUTEIBHON | OTPULATEIBHOU
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
[Mpumeuanne - [lpu okielike omHON WM 00eUX TIOBEPXHOCTEH BO3AYIIHON MPOCIONKH

ATIOMUHHEBOH (OJIBroi TEPMUYECKOE COINPOTHUBJICHHE CIICAYET YBEIMYUBaThL HE MeHee 4eM B 2 pasa.
[Ipu 3TOM TEpMHUUECKOE CONPOTUBICHUE MPOCIONKH HE JOJKHO MPEBBIIIATD:

0,4 Mm% °C/Br - JUTSL BO3AYITHOM mpociioiku ToymtuHou 0,02 M;

0,45 m> °C/Br - s BO3IYIITHOM TTpocoku TommuHoH 0,03 M;

0,5 m* °C/BT - 1151 BO3/LYIIHO# IPOCIIONKY TOMIMHO#H 0,05 M.

[MeTtoanueckoe mocobre k CH PK Termnosas 3amura 3manuit 1.2, myakrtsr 1.2.1, 1.2.2, Tabmura
1.2.1 u npunoxenwue I].
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6 PACUET YJIEJBbHBIX IOTEPH TEILUIOTHI YEPE3 HEOTHOPOJTHOCTH
OT'PAKJIAIOIIEN KOHCTPYKIIMH

6.1 YaenbHple TOTEPH TEIJIOTHI, OOYCIOBIEHHBIE KAaXKIbIM SJIEMEHTOM, HaXOMAT
CpaBHEHHEM IOTOKA TEIUIOTHI Yepe3 y3el, COJEpIKaIlUil JIEMEHT, U Yepe3 TOT XK€ y3el, HO Oe3
HCCJIEyEMOTI'0 3JIEMEHTA.

Kak mnpaBuino, y3zen 0e3 wHcciaeayemMoro 3J€MEHTa - 3TO OJHOPOJHAs KOHCTPYKIIMS
(rmockuit ameMeHT). Ha mpakThke HE penku ciydad, KOrjaa y3ed 0e3 HMCCIIeIyeMOro 3JeMEeHTa
COCTOMT W3 HECKOJIbKMX 3JIEMEHTOB M HEO0O0s3aTeNbHO IUIOCKUX. B 3TOM ciywae, mpu pacuere
MPUBEICHHOTO COMPOTHUBJICHUS TEIUIONEpeaaye Ba)XHO COONIOAATh CJEIyIOIee MPaBHIIO:
3JIEMEHTBI KOHCTPYKIIMH, COCTABIISBILINE 0a3y MpU pacueTe yAelIbHbIX MOTEPh TEIIOTHI, TOJKHBI
MPUCYTCTBOBATH B UCCIIEyeMOI KOHCTPYKIIUU U UX YJEJIbHbBIE TEIIOBBIC MIOTEPU JTOJKHBI ObITH
B [TIOJIHOW M€pe yUTEHBI.

6.2 YaenpHBIE TIOTEPU TEIUIOTHI Yepe3 JIMHEHHYIO TEIUIOTEXHHYECKYI0 HEOIHOPOIHOCTh
OIPEAEIISAIOT 110 pe3ylbTaTaM pacueTa JBYXMEPHOI'O TEMIIEpATypHOTO IOJISl y3ja KOHCTPYKIIHUi
IIpY TEMIIEpPAType BHYTPEHHET 0 Bo3ayXa {; U TeMieparype Hapy»KHOTro Bo3ayxa ty

L
w = 2% 6.1)
I —t

rac AQ]L - JOIIOJIHUTCIIbHBIC IIOTCPU TECIJIOTBI YCPE3 HHHCﬁHYIO TCINIOTCXHUYCCKYIO

HEOJHOPOJAHOCTD |-TO BH/a, MpUXosaiiuecs Ha 1 mor. M, Bt/m, onpenensemMsie o popmysie
L _ Al
4Q; = Q5 — Qjn — G2 (6.2)
rae AQ]4 - TIOTEPU TEIUIOTHI Yepe3 PacyeTHYI0 00JIaCTh C JTUHEHHOM TEeIrIOTEeXHUYECKON

HEOHOPOIHOCTBIO J-TO BHUJIA, MPHUXOISIIMECS Ha | MOT. M CThIKA, SBIISIONIMECS PE3YIbTaTOM
pacueTa TeMIepaTypHoro mois, Bt/m;

Qj,1, Qj2 - moTepuU TEIIOTHI YePE3 YUACTKU OJHOPOIHBIX YacTel ()parMeHTa, BOLIEAIINE B
pacueTHyro o0;acTe TpH pacueTe TEMIepaTypHOTO TOJs O0JIacTH ¢  JTUHEHHOM
TEIJIOTEXHUYECKOI HEOAHOPOTHOCTHIO J-T0 BUa, BT/M, onpeenseMbie o GopMyam:

t,—t, t,—t,

R . 1 M .5}',.1: Q_;l'_.! = R . 1 M -5_;'_.2! (63)
Dajas

Q_;l'_,l =

o.5.1
rae Sj1, Sj2 - IUIOIAAU OJHOPOJIHBIX YacTed KOHCTPYKLMH, BOILEANIME B PaCUETHYIO
00J1aCTh P pacueTe TEMIEePaTypHOro MoJs, M,

IIpn »sToM 3HaueHue Sj1 + Sj2 paBHO IUIOLIAZAM pacdeTHOM oOiacTH MHpu pacdeTe
TEMIEPATYPHOTO MOJIS.

¥j- yHelbHBIE JHMHEHHBIE IOTEPH TEIUIOTHI 4YEPE3 JIMHEHMHYIO TEIUIOTEXHUYECKYIO
HEOJHOPOIAHOCTH |-T0 BHaa, BT/(M -°C).

6.3 YaenbHass  reoMeTpHuecKas — XapaKTepUCTHKA  JIMHEWHOrOo  TerJIO3al[UTHOTO
3IIEMEHTa, lj, M/M?, €CTh OTHOIIEHHE CyMMApHO IPOTSHKEHHOCTH j-TO SJEMEHTA B HCCIIEIyeMOit
KOHCTpyKLuUH, Lj, M, k 001Iel miomany KOHCTPYKIUU A, M.

6.4 Y nenbHbIE oTepH TEIIOTHI qyepes TOYEUYHYIO TEIIOTEXHUUYECKYIO
HEOJHOPOJHOCTh K-TO  BHJIa  ONpENENsAT [0  pe3yibTaraM  pacdera TPEXMEPHOro
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TEMIIEPATYpPHOr0 IOJSA Y4YacCTKa KOHCTPYKLMH, COIAEPXKALIEro TOYECUHYH TEIUIOTEXHUYECKYIO
HEOJIHOPOJHOCTB, 10 popMyIe
AQF
k
Xk = » (64)
t-E - t-I:-:I
rac AQ]I(( - HOIIOJHHUTCIBHBIC IMOTCPpU TCIJIOTBI 4YCPE3 TOUCYHHYIO TCIJIOTCXHUYCCKYIO

HEOHOPOHOCTh K-ro Buaa, BT, onpenenseMsie 1o popmyie

ko = Qk - ri (65)
rac Qk - HOTEPH TCIJIOTBI 4YE€pPE3 Y3€I, CO,I[Cp)KaH_[I/If/'I TOYCUHYIO TCIJIOTEXHUYCCKYIO
HCOAHOPOAHOCTDH k-FO BHUJA, ABJIAIOINIUECA PE3YJIbTATOM pacdyc€Ta TEMIIEPATYPHOI'O I10JI4, BT,

AQ, - moTepu TEIWIOTHI uYepe3 TOT ke y3el, He COAepKalMi TOYEUHYIO
TEIUIOTEXHUYECKYI0  HEOJHOPOAHOCTh K-ro  BHIa, SBISIONIMECS  pe3yJIbTaTOM  pacyera
TeMIepaTypHOro mnos, BT.

6.5 YaenpHas  reoMeTpuyeckas — XapakTEepUCTHKAa  TOYEYHOIO  TEMJIO3aLIUTHOTO
smeMenTa, Ny, 1/M°, eCTh OTHOIICHHE CyMMapHOTO KOTHYECTBA K-X 3IEMEHTOB B MCCIIELyeMOil
KoHCTpYKIuH, Nk, M, K 001I1e# TUT0Iaan KOHCTPYKINU A, M.

6.6 PesynmpraToM pacdyera TeMIepaTypHOTO TOJS y3Jla KOHCTPYKIMH  SIBIISICTCS
pacupesnesieHue TeMIlepaTyp B CEUEHMH y3ia, B TOM 4YHMCJIE II0 BHYTPEHHEM WM HapyKHOU

MOBEPXHOCTSIM.
[ToTOK TerIOTH Yepe3 BHYTPEHHIO MOBEPXHOCTH y3J1a OMPEEISIIOT o (hopMyIie
= e
Q. = agss(_ts g ) (66)
[ToTOK TEIUIOTHI Yepe3 HAPYKHYIO MMOBEPXHOCTH y3J1a OMPEIEISIIOT 10 (hopMyJie
— cp
Q:—: - Ifx:—:‘ls":-: [t:-: — Ty )’ (67)
rae ts, ty -  pacueTHble  TeMIepaTypbl BHYTPEHHEr0 M HApYKHOrO  BO3JayXa
COOTBETCTBEHHO, °C;
C C v 19
er, er - OCpeOHEHHBbIE MO IUIOIAAM TEeMIlepaTypbl BHYTPEHHEW M HApPYKHOU

MOBEPXHOCTEN y371a OTrpak/IaroIle KOHCTPYKIIMM COOTBETCTBEHHO, °C;

Oz, Oy - KOI(PPUIMEHTHI TEIUIOOTIAaYl BHYTPEHHEH W Hapy>KHOW MOBEpXHOCTEH Yy3la
KOHCTPYKLIUU COOTBETCTBEHHO, Br/(m% °C);

Sg, Sy - TMIOMQAM BHYTPEHHEH M HapyXKHOW TIOBEPXHOCTEH y37a orpaxiaromeit
KOHCTPYKITUH, M2,

[Metoaunueckoe mocodue k CH PK Temnosas 3amura 3qanui 1.2 nyakrtsr 1.2.3, 1.2.4]

7 AJITOPUTM PACYETA IMPUBEAEHHOI'O COITPOTUBJIEHUSA
TEIIVIOIIEPEJAYE

PaccmaTpuBaroT ABa OCHOBHBIX Cllydas pacdeTra IPUBEIEHHOIO COIPOTUBIICHUS
TeIUIonepeaye:

a) pacyeT NPUBEICHHOTO CONPOTUBIICHHUS TEIJIONEpeaaye OrpaxxJaromieil KOHCTPYKIIH;

06) moadop »HIIEMEHTOB MPOEKTUPYEMON KOHCTPYKLUH, Ul JOCTHKEHHs 1IEJIeBOTO
COIIPOTHBIIEHUS TEIUIONEPEAAUE.

7.1 Pacuer npuBEIEHHOTO COIMPOTUBIIEHUS TeIUIoNepeaade OrpakJaroiel KOHCTPYKIINH
MIPOBOJSAT B HIKEMPUBEIEHHOM 11OCIIEI0BATEIbHOCTH

6
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1. BeiObupaioT THUIOBYIO pa30MBKY Ha 3JEMEHTHI, KOTOPYIO KOPPEKTHPYIOT C Y4ETOM
0COOCHHOCTEH OrpakJaroleil KOHCTPYKIUHU (7151 CT€H TUIIOBYIO Pa30MBKY clieAyeT MPUHUMATD
10 TIPUJIOXKESHHIO A).

2. J1y1s KaK0T0 JIEMEHTA HAXOAT YACTbHBIM TeOMETPHUSCKUN MTOKA3aTENb.

3. Ins  Kaxmoro SIeMEHTa HaxOoIAT YACIbHBIE TMOTEPU TEIUIOTHI 1O pacueTam
TEeMIIEpaTypPHBIX MOJieH 100 MO CIPaBOYHBIM MaTepHanaMl.

4. Cocransitor Tabnumy 1.2.2 mo n. 1.2 Metonuueckoro nocobuss k CH PK TeruoBas
3allUTa 3JaHui.

5. PaccunThIBaOT MpHUBEACHHOE CONPOTHUBIICHHE TerIonepenaye mo ¢popmyne (5.1).

7.2 B cBs13u ¢ BCTpeyaroliencs B3aMMO3aBUCUMOCTBIO TETIO3aIIUTHBIX AJIEMEHTOB, KOI'/a
M3MEHEHHE CBOWCTB OJHOTO 3JIEMEHTa MOXET BECTU K M3MEHEHHMIO CBOMCTB JIPYroro, mojaoop
AJIEMEHTOB KOHCTPYKIIMH JJIsi TOCTHXKEHHS IIEJIEBOTO COMPOTHUBJICHUS TEIUIoNepeaade B 00Iem
CJIy4dae MpOBOJAT UTEPALUSIMHU.

[TonGop 37IEMEHTOB MPOSKTHPYEMOH OrpakIaromield KOHCTPYKIUH, IS JOCTHKCHHS
LIEJIEBOTO CONPOTHUBIICHUS Temionepeaaye, MPOBOJSAT B HIDKETIPUBEICHHOMN
MOCJIEI0BATEIbHOCTH:

1. OnpenensitoT 1eIeBOE COMPOTUBICHHE TEIUIONEpeaue Orpa)aarlieil KOHCTPYKIIHH
3panust. OHO HOJDKHO OBITH HE HUXKE Tpe6yeMoro B Metognueckom mnocooun k CH PK Temmosas
3aInATa 3TaHuH.

2. BeiOuparoT Bu OrpakAaronieii KOHCTPYKIIHH.

3. BeiOuparoT THUIOBYIO pa3OMBKY Ha JJIEMEHTBI, KOTOPYIO KOPPEKTHUPYIOT C y4ETOM
0COOEHHOCTEH OrpaXKIaroleil KOHCTPYKIUH (IJ1s1 CTEH THUIOBYIO Pa3OMBKY clelyeT MPUHUMATh
0 MPUWIIOKEHUIO A).

4. JIns KakJI0TO JIEMEHTa HaXOAT yJeIbHBIM reOMETPUUECKHI TTOKa3aTeb.

5. JIns xakmoro sneMeHTa OMpeNessioT UCTOYHHK TONyYeHUs XapaKTepPHCTUK: pacyer
TEMITEPATYPHOTO TIOJISI UITH CIIPaBOYHbBIC MaTepHabl (CM. CHOCKY K 7.1).

6. [lns MIOCKMX JJIEMEHTOB BBIOMPAIOT TONIIMHY yTemnuTens. [lns sToro ueneBoe
COTPOTHBIIEHUE TEIUJIoNepeaue KOHCTPYKIIMU YMHOXKAIOT Ha 1,5 U moaOuparoT KOHCTPYKIIUIO
co 3navenneM RY;" = 1,5R,.

[Tpumeuanue - B cinyuae, ecnu Ipo KOHCTPYKIMIO U3BECTHO, YTO OHA OTJIMYAETCS BBICOKOM
OJIHOPOJIHOCTBHIO, MOKHO 3HaueHue koddduimenta 1,5 3amenuts Ha 3Hauenue 1,3. HaobGopor,
€CJIM TMPO KOHCTPYKIMIO HM3BECTHO, YTO OHA OTJIMYAETCS HU3KOH OJIHOPOJHOCTBIO MOKHO
3HayeHue ko3pduuuenra 1,5 3aMmeHuTH Ha 3HaueHue 1,8.

7. J1ns BRIOpaHHOUW TOJNIIMHBI YTEIUTUTENS ONPENeSIOT yAeIbHbIe MOTEPU TEIJIOTHI BCEX
AJIEMEHTOB OTPaXIA0IIEH KOHCTPYKIUH.

8. Mo Tabmume 1.2.2 m. 1.2 Merognueckoro mocobuss k CH PK Temmosas 3ammra
smanuii (5.1) IpOBOAAT pacyeT MPHUBEACHHOTO CONMPOTHUBIICHHS TEILIONEPeIaye.

CrpaBoYHBIMH MaTepHaJlaMH MOTYT CIY)KUTh TaOJHIbI NPWIOXKEHUS 1, JaHHBIE TEXHUYECKHUX
CBU/ICTENIECTB WJIN aTb00MOB THIIOBBIX YEPTEKEH, APyrue oPpHUIHaIbHBIE PE3YJIbTAThl PAacueTOB.
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9. Ilo pesynpTaram pacuera MPOBOAST OIEHKY JOCTHIKEHHUS IEIEBOTO COMPOTHBICHUS

Terjionepenadye U, IMpU  HEOOXOAUMOCTH, KOPPEKTHPYIOT KOHCTPYKTHBHOE peLICHUE
orpaxkaaronie KOHCTPYKIMU. KoppeKTHpoBKa MOKET 3aKII0YaThCs, KaK B U3MEHEHUU TOJILIUHBI
WJIM TUIA YTEIUTUTENS, TaK U B 3aMEeHE HauboJjiee 3HAaUMMBbIX TEIUIO3alIUTHBIX 3JIEMEHTOB.

[Mpumeuanne - Kak mpaBuiio, Ie€BOE CONPOTHBICHHE MOYKET CUMTAThCS JOCTUTHYTBHIM, €CIA
HOJIy4EHHOE PAcyeTOM IPUBEJEHHOE CONPOTHBJIEHHE TEIUIONEPENaye He MEHBIIE  IIEJEBOrO
COIIPOTHUBIIEHHUS TEIUIONEPENAUE U OTIMYAETCS OT HErO He 0oJIee YeM:

Ha 10 % - ms Ré’cn <3,5 m* °C/Br,

Ha7 % - g 3,5 < chn <5 m* °C/Br,

Ha 5 % - s 5 < RYY" °C/Br.

10. B cmyyae wW3MEHEHHs] XapakTEPUCTUK HEKOTOPBIX JIIEMEHTOB OTrpa)KAarolei
KOHCTPYKUUHU (0COOEHHO TOJIIUHBI YTEILTUTENS) OLIEHUBAIOT HEOOXOIUMOCTh KOPPEKTUPOBKHU
TEIUIO3AIIUTHBIX XapaKTEePUCTUK OCTaJIbHBIX 3J€MEHTOB. [Ipn HEOOXOIMMOCTH MEPECUUTHIBAIOT
XapaKTePUCTHKU JIEMEHTOB.

11. [IpoBoAAT OKOHYATEIBHBIN pacdeT MPHUBEICHHOTO COIMPOTHUBIICHUS TEIUIONEpeaaye.
s aroro 3amonHsrOT Tabnumy 1.2.2 mo m.1.2 Meroaudeckoro nocobus k CH PK Temnosas
3alMTa 34aHui U npuMeHstoT Gopmyiy (5.1).
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INPHJIO)KEHHUE A

TumoBas pa30MBKa Ha TEIUIO3ALUTHBIE 3JIEMEHTHl OCHOBHBIX BHJIOB CTEHOBBIX
KOHCTPYKIIUH.

A.l1 HanOonpmmii 00BbeM TEIUIOBBIX TIOTEPh 4Yepe3 OrpaJalolIe KOHCTPYKIHH
NPUXOIUTCSA HAa CTeHbl. KpoMme TOro, mo KOHCTPYKTHBHBIM COOOpaXEHHSM CTEHBI - Hauboiee
(TEeTUIOTEXHUYECKH) HEOAHOPOIHBL. i1 SHEprodGeKTUBHOIO CTPOMUTENHCTBA MPABUIBHBIN
yUeT TEIUIOBBIX IIOTEPh UEPE3 CTEHBI SIBIISIETCA NIEpBEMILIE 3a1auei.

A.2 K naubonee paclnpOCTpaHEHHBIM MOKHO OTHECTH CTEHOBBIE KOHCTPYKIHUH
CJICAYIOIINX BHUJIOB:

&Kene300eTOHHbIE TPEXCIIOMHbIE TaHeINH;

KJIaJIKU U3 OJIOKOB JIETKOT0, 0CO0O JIEFKOTO U SYEUCTOro OETOHOB, MU KPYIMHO(POPMATHBIX
KaMHEI;

TPEXCIIOMHBIE CTEHBI ¢ YPPEKTUBHBIM YTEIUTUTEIEM U OOJIUIIOBKON M3 KUPITUIHON KIIAIKH;

cucteMbl  (acamHple  TEIUIOW3OJIALMOHHBIC, KOMIIO3UIIMOHHBIE C  HApy>KHBIMHU
mrTykarypHeiMu cinosami (ganee - COTK);

CHCTEMbI Hapy>KHOW TEIJIOU30JISILIUU C BEHTHIIMPYEMOI BO3IyLITHOM MPOCIONKOIA;

TOHKOCTEHHBIE TaHEJH (B TOM YHUCJIE COHIBUY-TIAHEIH);

BUTPAXXHOE U MOJYJIbHOE OCTEKJICHHE.

A.3 Pacuer mnpHBEICHHOIO CONPOTUBIIECHUS TEIUIONEpeaaye HAuMHAKOT C pa3feleHHs
OrpakJaroliel KOHCTPYKIIMM Ha TEIJIO3AIUTHBIE 3JIEMEHTHI.

Janee nns Kaxaoro M3 MEPEYUCIICHHBIX BHUIOB CTEHOBBIX KOHCTPYKIUH, HPHUBOISAT
TUIIOBOW HAOOp 31eMeHTOB. Eciu Tabnuipl ¢ yAeNbHBIMU MOTEPSIMH TEIUIOTHI AJIEMEHTAa €CTh
B IIPWJIOKEHUU I, TO IPUBOJAT CCHUIKY Ha HYXKHYIO TaOJIHILy.

A.3.1 XKene306eToOHHBIE TPEXCIONHBIE TAHEIN

1. rubkue cBSI3M UM LINOHKY;

. CTBIKU IIaHeel;

. COTIPSDKEHUE € TUIMTON MEePEKPhITUS WM OAJTKOHHOM IIUTOIM;
. CTBIKU C OKOHHBIMH OJIOKaMH;

. IPUMBIKaHHE K IIOKOJIbHOMY OTPakJIEHUIO:

. YTJIBI,

. CTBIKU C IPYTHMH BUJIaMHU CTEHOBBIX KOHCTPYKITHIA.

~N O ok W

[Ipumeuanue - JKenezoOeTOHHBIE TAHETH KMEIOT CBOM KOHCTPYKTUBHBIE OCOOCHHOCTH JIJIS
KaXAOro 3aBoja-m3rotoButens. llomHOIEeHHO OOOOMMTH WX CBOWCTBA MMOKAa HE MPEACTABIIAETCS
BO3MOXHBIM, TIO9TOMY YIEJIbHBIC TEIUIO3AIIUTHBIE XApPAaKTEPUCTUKU JOJDKHBI  PACCUUTHIBATH
mapajuiebHO ¢ Pa3paboTKO# maHeel W BKII0YATh B JOKYMEHTAIIMIO Ha ITAHETb.

A.3.2 Kimankn U3 OJOKOB JIETKOTO, 0CO00 JIETKOrO M SYEUCTOr0 OETOHOB, MM
KpyNHO(GOPMaTHBIX KaMHEN

1. mBBI KIAAKY, BKIIOYast apMupoBanue (tadmuusl 1.1 - .3);

2. COTIPsDKEHHE € TUTMTON TIePEKPBITHS WA OaTKOHHOM tutnToi (Tadmuier .5 - 1.10):
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3.
4.
5.
6.

[Ipumeuanne - PacueTHbI KO3 UITUEHT TEIUIONPOBOHOCTH MaTepHasia OOBIYHO MTPHBOIUTCS IS
KJIQJKU C yYETOM IIBOB. B 3TOM cilydae yuuTHIBaTh Cpeiy TEIUIO3AIUTHBIX 3IEMEHTOB IIBBI KIaJKU HE
cienyer. OnHAKO, B CBSI3U C IIMPOKUM PAacCHpOCTpaHEHHEM OOJBIION HOMEHKJIATYyphl KaMHEW pa3HOM
MIPUPOIBI, pa3HOOOpa3WeM KJIAJ0YHBIX PAacTBOPOB M CIIOCOOOB apMUPOBAaHUS BCE dHallle MPUBOIATCS

CTBIKH ¢ OKOHHBIMU Onokamu (Tabmuiiet .29 - T'.31);

NPUMBIKaHHUE K IIOKOJILHOMY OorpaxkaeHuto (Tabiuna I'.39);

yrael (Tabnuna [7.27);

CTBIKU C IPYTUMU BHJIaMH CTEHOBBIX KOHCTPYKIIUH (ITPH HAIUYIHH).

XapaKTCPpUCTHUKU KaMHA. B stom ClIydac CJICAYCT YUUThIBATh HIBbBI KIIAJAKH.

A.3.3 Tpexcnolinbie cTeHbl ¢ 3()()EKTUBHBIM YTEIUIMTENEM U OOJIMIIOBKOW M3 KHUPIUYHOU
KITQJIKH:

o OB WN

. aPMHUPOBAaHUE WUJIH CBS3H, TIPOXOIAIINE YePe3 YTEILTUTEb;

. Kpemnex yTeruuTens (IIpu Kperexe TapesbyaTbiMyU aHKepamu (Tadbnuua 1.4);

. COTIPSDKEHUE C TUTUTOW NePEKPBITHS WM OaKOHHOH rumuToi (Tabmumsl .11 - I7.16);
. CTBIKM C OKOHHBIMU OJiokam# (Ta0muirer .32 - 7.33);

. IPUMBIKaHHE K [JOKOJIbHOMY OrpaxjeHuto (tadiuua I".40);

. yrasl (Tabmuna 17.28);

7.
A.3.4 Cucrempl (QacagHple TEIUIOM3OJIIUOHHBIC, KOMITO3UIIMOHHBIE C HapYKHBIMU

CTBIKH C JJPYTUMHU BUJIAMU CTEHOBBIX KOHCTPYKIUH (MIPU HATTUYHH).

LITYKaTypHBIMU CIIOSIMM

1.
. compsikeHue ¢ 6ankoHHOUM TuTon (Tabmuue ['.17 - T.21);

o OB W N

Kpenex yTeruTels (TapenbyuaTelii aHkep) (Tadbnuua 1.4);

. CTBIKU C OKOHHBIMHU Osiokamu (Tabmuisl .33 - I".35);

. IPUMBIKaHHE K IIOKOJIBHOMY orpaxaeHuto (Tadmuma [7.40);

. yrasl (Tabmuna 17.28);

. CTBIKH C IPYTUMH BHJIaMU CTEHOBBIX KOHCTPYKUUHU (TIPU HATUYUH).

A.3.5 Cucrembl HapY)KHOH TETUIOU3OJISIIINH ¢ BEHTUIIMPYEMOU BO3AYIIIHOM MTPOCIONKON

0 ~NOo Ok wWwDN

IIpumeuanue - Bonpuioe 3HaueHHE JUIsl pacyeTa MPUBEIECHHOI'O CONPOTHUBICHUS TEILIONEperade
CTEH C OOJIMIIOBKOM Ha OTHOCE MMEIOT XapaKTEPUCTHKH KPOHIUTEHHOB. KpOHIITEHHBI YaCcTO YHUKAIbHBI
JUISL IPOM3BOAMTENS (hacaJHON CUCTEMBbI U MX XapaKTEPUCTHKH MOKa HE 000OMICHBI. Y IeNIbHBIE TIOTEPH
TEIUIOTHI Yepe3 KPOHIITEHHBI JOJDKHBI ONPENCISIThCS Ha CTaauH pa3paboTku (acajHOW CHCTEMBI H

. Kpemnex yTeruinTens (Tapeabdarbiil ankep) (tadbnuua I'.4);

. KPOHIITEWHBI (BKJIIOYAst KPEIJICHHE K HECYIIEMY OCHOBAHHIO);

. METAJUTMYECKHE TPOTHBOIOKAPHBIE PACCEUKH;

. conpspKkeHue ¢ 6anKoHHOM miauToi (Tabmuuet .17 - I'.21);

. CTBIKHM C OKOHHBIMH OJIOKaMH;

. IpUMBIKaHHE K IIOKOJIBHOMY OorpaxjeHuto (tadiuna I'.40);

. yribl (Tabmuma I'.28);

. CTBIKM C IpYTMMHU BU/IaMU CTEHOBBIX KOHCTPYKUUH (IIPH HAIUYHH).

BKJIFOYATh B JOKYMCHTAIUIO Ha (bacaﬂHon CUCTCMY, HAIIPUMCP, B TCXHUYCCKHUEC CBUICTCIILCTBA.

A.3.6 TonkocTeHHbIE MTaHETH (B TOM YUCIIE COHABUY-TIAHENHN):

10



1. apmupoBaHue U CBSI3U, IPOXOASIINE Yepe3 YTeIIUTENb;
2. KpemnexX YTeIUIMTeNsl WM TnaHend B 1enoMm (tabnuma 1.4 B ciydae TapenbyaToro

aHKepa);
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3. conpspKeHUeE C ITUTON MEPEKPHITHS Wi OaTKOHHOU TunTo# (Tabmuiet .22 - I1.23);

4. CTBIKM C OKOHHBIMHU Osiokamu (Tabmuiel .36 - I'.37);

5. MPUMBIKaHHUE K ITOKOJIbHOMY OTPaXXICHHIO;

6. CTBIKM C IPYTMMU BHJIAMH CTEHOBBIX KOHCTPYKIU (IIpU HAJTMYUN).

A.3.7 CteHbl C BHYTPEHHUM YTEILICHHUEM
1. kpenex yrerumrens (Tabnuna ['.4 B cirydae TapebuaToro aHKepa);
2. COTIPSKEHUE C TUTMTON MEPEKPBITHUSI WIIM OATKOHHOM IUTMTOM (Tadmuier .24 - 1.26);

3. CTBIKH C OKOHHBIMHU Os10kamu (Tabmuna I'.38);

4. CTBIKY € IpYTMMH BU/IaMU CTEHOBBIX KOHCTPYKUUH (TIpU HAJIUYUN).

Bce TumoBbie pa3OuBKM cTeH cBeneHbl B Tabmuiy A.l. B Tabnwme kaxaplii crosden

COOTBETCTBYET KOHKPETHOMY BHJY OIpa)KAarolled KOHCTPYKLMH, a CTPOKa OIPEAEICHHOMY

TEIJIO3aIUTHOMY JJIEMEHTY. EcCiM JaHHBIA TEIUIO3AIIUTHBIA 3JIEMEHT IIPUCYTCTBYET B

KOHCTPYKIIMH, B slUeliKe Ha MECTE MEepeCCUCHUA CTOUT 3HAK «+». Ecin 1y janHOTO 3JIEeMEHTa

B IIPUJIOKCHUHU I" ectb 3HaueHUs YACIBHBIX NOTEPb TCIUIOTHI, IIOJA 3HAKOM HPHUBOIAT HOMCpPA

Ta6J'II/II_I, B KOTOPbIX OHH IIPCACTABJICHBI.

Tadauua A.1 TunoBasi pa30MBKa Ha TEMJIO3AIIUTHBIE 3JIEMEHTHI OCHOBHBIX BU0B
CTEHOBBIX KOHCTPYKUMI

Tpexcnoit

HBIE CTEHBI CucreMbl

C HapyKHOU

Py TonkocTen

s¢dexTus TETION30JIS CreHnl c
Haumenosanu | XKeme3obeto HEIM - o | HEIe BHVIDEH
€ HHEIE Kiman COT naHenan (B yIp

. YTETUTATEN BEHTHIINPYE HUM

TETUIO3AIUTH | TPEXCIIOIHBI KU K N TOM YHCIE

eM u MOM YTEIUICH
Oro JIEMEHTa | € IaHeIu . | coHABHY-

00JIUIIOBK BO3TyIITHON HeM

o N TIaHeJn)

ou us3 MIPOCIIONKO

KUPIIUYHO 71

¥ KJIaJIKU
I'ubkue cBs3n

+ +
WJTA TITOHKH
TapenpuaTelii + + + + +
aHKep .4 r.4 r4 r4 r4
Kponurreitns +
+
IIBEI KMAT0K Ir.1-
I3

Conpsixenue + + + + + + +
c r.s- r.ir-r.i1e | .17 | I.17-r.21 r22-1.23 | I.24-
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HEPEKPBITHAM I.10 - I'26
- - r.
OanKoHaAMH 1
CrhIkn
naHesnei

+
c i r.33
TBIKH c , r2o |+ . . + +
OKOHHBIMH - r32-1.33 | r36-I.37 | .38
OmoxaMu I3

rai

5

IIpumbikaHue
N + + + + +

K LIOKOJIbHOMY r39 | r4o0 r.40 | 1.40
OTPaXKICHHIO
Merammueck
ue
MIPOTHUBOIIOXKA + +
pHBIE
paccedku
v N + + + +
It r27 | r.28 r28 | .28

A4 He Bce wu3 MNEPEUUCICHHBIX OJEMEHTOB HMEIOT OJMHAKOBOE 3HadeHue. B
OOIIECTBEHHBIX 3/IaHUSAX MOTYT OTCYTCTBOBaTh OalKOHBI M JIOJUKMM, @ 3HAYUT CTBIKH C
O0ankoHHBIMU MIUTaMu. [IpuMbikaHust K QyHIaMEHTY OKa3bIBalOT OOJIBIIIOE BIUSHUE TOJIBKO JUIS
MaJI09TaKHOTO CTPOUTEIILCTBA.

Haubonee pacnipocTpaHeHHBIMH 3JIEMEHTAMHU SIBJISIOTCS IPUMBIKAHNSI OKOHHBIX OJIOKOB.

HauOonpmme ynenpHble NOTEpU TEMJIOTHI UMEIOT CTBIKM C IUIMTAMHM TEPEKPHITUH U
OaJIKOHHBIMU IUIUTaMHM, 30HBI IPUMBIKAHUS KOJIOH K OIPakJaroIlUM KOHCTPYKIUSM.

IIpu pa3OuBke OrpakJalOMMUX KOHCTPYKIMH Ha BIIEMEHTHl CONpPSDKEHHE CTeH C
COBMEILEHHBIM KpPOBEJIIbHBIM MOKpbeITHEM (Tabmuubl 141 -1.52) paccmarpuBaroT —Kak
TEII03alUTHBINA AJIEMEHT COBMELIEHHOT'O KPOBEIHHOIO MOKPHITHS.

12
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IMTPUJIOKEHUE b

1
[Tpumep pacyera NpUBEAECHHOIO CONPOTUBIICHUS TEIUIONEpEaaye CTEHbI )KUIOT0 1I0Ma .
b.1 Onncanue KOHCTPYKUMH, BIOPAHHOM /151 pacyeTra

Crena ¢ COTK. dacagHyto CUCTEMY MOHTUPYIOT Ha CTEHY 3JaHMs, BBIIOJHEHHOIO C
KapKacoM M3 MOHOJIMTHOTO *kelie300eToHa. Hapy)KHbIE CTEHBI BBIMOTHSIIOT U3 OJIOKOB SYCHCTOTO
O6etona TommuHoN 250 MM. TonmuHa TETUIOM3OJSIIMOHHOTO Ciios (hacaga M3 KaMEHHOM BaThl
coctapisieT 120 mm. IlTykarypHbIN CIOW M yTEIUIMTENb KPEMAT K OCHOBAHUIO TapeabyaThbIMU
aHKepaMH CO CTaJbHBIM PACIOPHBIM AJIEMEHTOM, JOXOMSIIUM JI0 IITyKaTypHOro cios. Breicora
staxa ot nosia g0 nona 3300 mm. Tommmua xenezoderonHoro nepekpoitust 200 M. TTnuTe
OaJIKOHOB W JIOMKHUWA TepPOpUPYIOT 1O JUIMHE B OTHOmIeHWH 1/1 - yTemieHHBIC
MyCTOTHI/OCTOHHBIC TIEPEeMbIUKH. TONIMWHA OKOHHOW pambl 70 MM, paMa BBIIBUHYTA B
MI0CKOCTh yreruTenst Ha 100 M.

CocraB cTeHbl (M3HYTPU HapyXy) IpeacTaBieH B Taduuue b.1

Taoauna b.1 Ilpuioxkenue b

Marepuain cnos 0, MM A, Bt/(m - °C)
BHyTpeHHss mTyKaTypKa 20 0,93
Knanka u3 0710KOB sTYeNCTOro OeToHAa 250 0,2
MuHepaoBaTHBIE TUTATHI 120 0,04
Hapyxnas mtykatypka 6 |

B.2 Ilepeuncienne 31eMEHTOB COCTABISIIOIIHMX CTEHOBYH) KOHCTPYKIHIO

[To npunoxennro A st COTK xapakTepHbI clieayronme 3JeMeHTbI:
Kpenex yTeruTens (TapeiabyaThlii aHKep);

COIpsDKEHHUE ¢ OATKOHHBIMU TUIUTaMU;

CTBIKU C OKOHHBIMH OJIOKaMH;

IIPUMBIKAaHHE K LIOKOJIBHOMY OTPaKJICHUIO;

COIPSIKEHUE C TOKPBITUEM;

CTBIK C JPYTUMHU BUJJAMHU CTEHOBBIX KOHCTPYKIUH.

' npwioxkeHusax b u B npuBeneHsl npumMepsl pacueToB ¢ UCHOIb30BAHUEM YAEIBHBIX NOTEPh TEIUIOTHI O
tabimuam npuioxxkenus 1. TIpuMep pacdera ¢ MCMONB30BAaHMEM TEMIEPAaTypHBIX TOJIEH MpuBeJeH B MyHKTE 1.3
Mertoanueckoro mocooust Kk CH PK Temnosasg 3ammra 31aumuii.
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Ilinockmii j1IeMEHT - CTeHA MO0 IJ1aJau

Cpenu nepedrcieHHbIX JIEMEHTOB HEKOTOPBIE OTCYTCTBYIOT B CTEHAX PaccMaTpUBaeMOI0O
3/1aHUS WIM OKa3bIBAIOT HECYIECTBEHHOE BiIUsAHUE. [IpuMbIKaHNE K IJOKOJIBHOMY OIPa)KACHHIO
YTEIUIEHO TaKUM 00pa3oM, YTO JOMOJIHUTENIbHBIE TEMJIOBbIE NOTEPHU HE BO3HUKAIOT.

31aHuEe BKJIIOYAET BOCEMb BBINYKIBIX YIVIOB M 4YETBIPE BOTHYTHIX. B cooTBeTCTBUM
¢ Tabnuneil .27 ynenbHple MOTEPU TEIUIOTHI YITIOB MPAKTUYECKU HOTHOCTbEO KOMIIEHCUPYIOTCSI.
CymmapHO Ha 1 M BBICOTBI 3/1aHUSI IPUXOAATCS YAEIbHBIE NIOTEPU TEIUIOTHI 110 yIJIaM paBHBIE
0,044 Bt/(m * °C). Tak kak yJaenbHbI TeOMETPUUECKU TToKa3aTenb yriaoB Main (mpumepno 0,014
M/M7), BIMSIHIE YITIOB Jajee He IPHHAMAIOT BO BHUMAHHe. CTHIKH C APYTHMHU BHIAMH CTCHOBBIX
KOHCTPYKUUH OTCYTCTBYIOT. OCTaBIIKECS 3JIEMEHTHI ITOAPOOHO ONMCAHbl HIXKE:

IUIOCKUI 37eMeHT 1 - Kiazika u3 OGJIOKOB SYEHCTOro OETOHA, YTEIUIEHHAs! CHApYXKU CII0eM
MUHEpAJIOBaTHBIX IUIUT, C OOJIMIIOBKONH TOHKUM CJIOEM IUTYKATYpPKH;

JIMHEWHBIN 3J1eMeHT | - CThIK OaJIKOHHOM IUIUTHI CO CTEHOM;

JMHEWHBIN 3JIEMEHT 2 - IPUMbIKAHUE OKOHHOTO OJIOKA K CTEHE;

TOYEYHBIN JIEMEHT | - TapesnbyaThlii aHKEP.

Takum 00pa3oMm, B paccMaTpuBaeMoM (pparMeHTe Orpa)xIaroiieii KOHCTPYKIIUN OJUH BH]L
IJIOCKMX, JIBa BUJIA JINHEHHBIX U OJMH BUJI TOYEUHBIX FJIEMEHTOB.

b.3 'eomeTpuyeckne XapaKTepUCTHKH IJIEMEHTOB

Bech acax 37aHus, BKIIOYAs CBETONPOEMBI, MMeeT oluryro miomans 2740 m% dacax
COJZIEPKUT clieyromue ceeronpoemMsl: pazmMepoM 24002200 MM (OKHO ¢ GaTKOHHOH JBEpBIO) -
50 mr, 2400x1800 MM - 50 T, 1200x1800 MM - 60 mT, 12001200 MM - 12 mT. CymmapHas
TIJIOIIAIb CBETOMIPOEMOB 597 M.

[Tnomane IIOBEPXHOCTHU (¢parmeHTa OrpaXkJarouiein KOHCTPYKLIUHU JUTS
pacueta R," cocTaBiser:

A'=2740 - 597 = 2143 M*,
CyMmMapHas NpOTSXKEHHOCTh OAJKOHHBIX IUIMT Ha ¢acajge cocraBiseT 275 M. YaenbHas

reoMeTpUYECKas XapaKTEpUCTHKA paBHa:
275

l,=——=0,128m".
2143

OOmiast UIMHA OKOHHBIX OTKOCOB OIpPENENsIeTcsl MO JKCIUIMKALUMN OKOHHBIX MPOEMOB U
paBHa:

L,=(2-24+2-22)-50+((2-24+2-18)-50+ (2-12+2-18)-60 + (2-1,2 +
2-1,2)-12=1298 m.

JlnrHa OTKOCOB, MpUXoAsmasics Ha 1 M2 TLIoma M ¢dbparmeHnTa, paBHa:

1298
,=——=0,606 M 1.
2143

Cpennee unciio TapenpbyaThix aHKepoB - 10 mT. Ha 1 M IJIOIIAN CTEHEL.

b.4 Pacyer yneJIbHBIX IOTEPb TEMJIOThI, 00yCJI0BJICHHBIX 3J1eMEHTAMHU
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HJ’I?I IIJIOCKOI'0 3JIEMEHTA TCIUIO3alIUMTHBIC XaApPAaKTCPUCTUKHU OIPEACIAIOT IO (bOpMYJ'IaM
(5.5), (5.2):
1 0,02 0,25 0,12 1

R =—4 + + 4+ _— =443 m?-°C/BT,
el 87 093 02 004 23 /
1 . ﬂ
U =—== = 0,226 m>- Br/(m? - °C).
1 R;irt 4’43 J"'r[ :]

VYaenpHBIE MOTEPH TEIUIOTHI JIMHEHHOTO 3MeMeHTa 1 mpuHuMaroT mo Tabmuue [.18. Tak

KaK TOJIIMHA IUIUTBl TEPEKPBITUS HE COOTBETCTBYET MPUBEACHHBIM B  Taliule
3HAYEHUAM, 1 HAXOIAT UHTEPIOJISIUCH.

Jns  paccmarpuBaemoro  sneMeHrta Ry, = 3,0 Mm% °C/Bt, J5= 0,2 Bt/(m - °C).
CoOTBETCTBYIONINE 3TUM NTapaMeTpaM yAeIbHbIEC TOTEPU TETIOTHI:

toyuHa epekpeitus 160 MM - P10 = 0,346 B1/(Mm - °C);

TonmuHa nepekpoITus 210 MM - Vo1 = 0,429 B1/(Mm * °C).

VY aenbHBIC MOTEPU TETUIOTHI TeIUTO3aMUTHOTO 3eMenTa ¥; = 0,412 Bt/(m « °C).

VY nenbHbIC MOTEPH TEIUIOTHI TUHEHHOTO JIEMEHTA 2 TPUHUMAIOT 110 Tabnuie [7.34.

s paccmarpuBaemoro aementa Ry, = 3,0 Mm% °C/Br, Ao = 0,2 Bt/(m - °C), d; = 20 mm.
CooTBeTCTBYIONIME STUM MapaMeTpaM yaenabHble notepu Termnotsl ¥, = 0,092 Bt/(m - °C).H

Jl11s ToueyHoro aneMeHTa 1 ynenbHble TOTepH TEIIOThl MPUHUMAOT 1o Tabnuie [.4.

PaccmaTtpuBaeMoMy 31I€MEHTYy COOTBETCTBYET IiepBasi CTpPOKa TaOIHIIbI, yJelIbHbIC
notepu TeroThl y; = 0,006 B1/°C.

TakuMm 00pa3oM, OmpeneieHbl BCe yACIbHBIC TOTEPH TEIUIOTHI, 00YCIOBICHHBIC BCEMU
AJIEMEHTaMH B pacCMaTpUBaeMOM (parMeHTe OrpakKIarolieid KOHCTPYKITUH.

b.5 Pacyer npuBeIeHHOI0 CONPOTHBJICHUS TeIIoNepeaadYe CTeHbl

JlanHple  pacueToB  cBeleHbl B Tabmuny b.2 B COOTBETCTBUM  MYHKTOM
1.2 Meroauueckoro nocooust kK CH PK TemmoBas 3amura 31aHuii.

Taoauna B.2
VY nenbHBIN TIOTOK
. VY nenbHbIC JHlons  obriero
y)]eJ'II)HI)H/I TCIIJIOTHI,
Di1eMeHT . MOTEpH . IIOTOKA
FeOMeTpI/I‘IeCKI/II/I O6YCJ'IOB.]'ICHHI)H/I
KOHCTPYKHI/II/I TCHJ'IOTI)I, TCIIJIOTHI qepe3
MMOKAa3aTEIb B/ (M2.o ) JIIEMEHTOM, parvert, %
Br/(m? °C) P :
I N
HocikH a=1mM U;=0226 | Usa; =0,226 572
sneMenrt 1
F; P
MHCHERI 1 — 0128 w2 | %,=0,412 | ¥l =0,053 134
yneMeHT 1
JuneiubIii l, = 0,606 m/M° ¥, = 0,092 %1, = 0,056 14,2
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DJIEMEHT 2
T N
OHCTHRIL = 101M? 41=0,006 |yl =0,06 15,2
3y1eMeHT 1
Utoro I/R™ = 0,395 100

[TpuBeneHHOE CONMPOTHBIICHHE TeIIONepenade (pparMeHTa OrpakJarouieid KOHCTPYKIHU
paccunTbIBaroT 1o popmyne (5.1)
1 1 .
R = = = 2,53 m° - °C/BT.
0,226 + 0,053 + 0,056 + 0,06 0,395

Koadurment TtemioTeXHU4ecko OAHOPOJHOCTH, OIpeneneHHbd 1o Gopmyne (5.7),

paBeH:
0,226
T"' = =
0,395
Kak BugHO M3 Tabnuimpsl b.2 morepu TEIIOTHI, CBS3aHHBIC HEIIOCPEICTBEHHO ¢ (acaHOM

r

CUCTEMOM B IPUBEJCHHOW KOHCTPYKIMH, COCTaBIAOT 15 %. OTHOCUTENBHO HU3Kas
OJTHOPOJHOCTb CTEHBI CBS3aHA C HEONTUMAIbHBIM BEIOOPOM Y3JIOB CThIKA OAJIKOHHOM IUIUTHI CO
CTCHOM, OKOHHBIX OTKOCOB M Tapejab4yaToro aHkepa, Ha KoTopble npuxoxutrcs 43 % morepb
TEIUIOThI YEPE3 KOHCTPYKIMIO.

Ecnu 3agatbest 1enblo, MOBBICUTD MPUBEJEHHOE COIIPOTUBIIEHUE TEILIONEPEade CTEHbI 3a
CUET TIOBBIIIEHHUS €€ TEIJIOTEXHUYECKOH OJHOPOAHOCTH, TO HEOOXOIMMO BBIOpaTh Ooiee
3G GdEeKTUBHBIE PEHICHUs y3Jla CThIKa OAJKOHHON IUIMTBI CO CTEHOH, OKOHHOTO OTKOCA WIIU
Tapenb4aToro aHkepa.

JUig yaydiieHds TeIUIO3allUTHBIX XapaKTEPUCTUK CTEHbI nepopanuio B y3je CThIKa
OaJKOHHOM IUIMTBI CO CTEHOM 3aMEHSIOT Ha 3aKJIaJHble HeCcyllue TeMJIOU30JIALUOHHBIE
anemenTsl (HTD) tuna, onucannoro B tabmuue ['.21. Takxke nmpuMbIKaHHE OKOHHOTO OJloKa K
CTEHE H3MEHSEeTCS 3a CuUeT CJBHUra OKOHHOro OJloKa TaK, YTO OH pacmojaraercs cpasy 3a
YTEIUIUTENIEM, XapaKTEepUCTHKH Yy3ia NpuHUMaroT 1o Tabmuue [.33. Haxsect yrermrens
ocraercsi paBHbIM 20 wMM. TapenbuaTblii aHKep 3aMEHSAIOT Ha TapenbyaThlii aHKep C
TepMorosoBoi 6osee 70 MM, XapaKTEpUCTUKH 3JI€MEHTa NPUHUMAIOT 110 Tabmuie ['.4.

JlanHble pacueToB cBeneHbl B Tabmuny bB.3 B cOOTBETCTBUHM € MYHKTOM
1.2 Metognueckoro nocoous k CH PK Termrosas 3ammura 30aHIH.

Taoéanma B.3
VY nenpHBIN TIIOTOK
. VY nenbHbIC 8 Hons  obmiero
V nenpHbI TEIUIOTHI,
DJIeMEHT . | morepu . MOTOKa
reOMEeTPUUECKUIA 00yCIIOBJICHHBII
KOHCTPYKILIUU TEIUIOTEI, TEIUIOTHl Yepes
[10Ka3aTeib B/ (Mz () DIIEMEHTOM, (parmenr, %
B1/(m* °C) p ’
IInockuit
a=1wm/M U:=0,226 Uia1 = 0,226 81,6
3J1eMeHT 1
JIvHeHHbIH I, = 0,129 m/M? ¥, = 0,164 1, = 0,021 7,6
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31eMeHT 1

JIuHeHHbBII l, =0,61 m/m? ¥, = 0,033 w,l, = 0,02 72
JJIEMEHT 2

Toueynrsiit _ 2 B _

31eMeHT 1 Ny =101/ x1=0,001 sl =0,01 3,6
Hroro I/R™ =0,277 100

[IpuBeneHHOE CONMPOTUBIICHUE TeIUIonepeaaue pparMeHTa orpaxaaromeil KOHCTPYKIUU
paccuuthiBaroT 1o popmyie (5.1)
1
R;rp = =
0,226 + 0,021 + 0,02 + 0,01 0277
Koadduiment TemnoTexHUYecKoW OAHOPOJHOCTH, OmpeaencHHbId 1o dopmyne (5.7),

= 3,61 m° - °C/BT.

paBeH:
0,226
'r' = =
0,227
[IpunsTOE BBILIE U3MEHEHUE Y3JI0B KOHCTPYKLMHU MO3BOJWIO B JBa C IOJOBUHOW pasa

0,82

CHU3HUTDb OOIIOJHHUTCIIbHBIC TCIIJIOBBIC ITOTCPH. HqueM, B KOHEUHOH KOHCTPYKIIMU Ha IIOTCPU
TCIIOTBI, CBA3aHHBIC HCIIOCPECACTBCHHO C q)acaz[Hoﬁ CHCTeMOﬁ, MNPpUXOAUTCA JIMIIb 3,6 %.
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MNPUJIO’)KEHUE B

HpHMep Ho;[6opa TCIIO3alIMTHBIX OJICMCHTOB CTCHBI A JOCTHIXXCHHA IICJICBOI'O
COIMPOTUBJICHHUA TCILJIOICPCAAUC.

B.1 Onucanue KOHCTPYKIUM, BLIOPAHHOM IUIsl pacyeTa

CreHa - xiagka w3 OJIOKOB IOJIMCTHPOJIOCTOHA C HAPYXKHOW OOJIMIIOBKOW KHPITHYOM.
CocraB cTeHbl (M3HYTPU HAPYKY) NpecTaBiieH B Tadnuie B.1:

Tao6auna B.1
Marepuain cios 0, MM A, Bt/(m - °C)
BHyTpeHHss mTyKaTypka 20 0,93
Kianka u3 0JI0KOB MOMMCTHPOIOETOHA - 0,14
Kiagka u3 o0IUIIOBOYHOTO KMPITHYA 120 0,64

TonummHy Ki1agku W3 OJIOKOB IOJIMCTHPOJIOETOHA OINPENENSIIOT pacyeToM. PacderHas
TEIUIONPOBOJHOCTh JAHHOM KIIQJKH B35Ta MO MaTepHajiaM IPOU3BOJIUTENS U MPHUHATHIX IO
KOHCTPYKTUBHBIM COOOPaKEHHSIM PACTBOPHBIX IIBOB M apMUPOBAHHUSL.

LleneBoe CONPOTHBICHHE TEILIONEpeaade NPHHATO paBHbIM 2,5 (M> °C)/Br, utO
OTpeOOBATIOCH ISl BBINOJIHEHUS TPEOOBaHUS K YAEIbHOM XapaKTEepUCTUKE pacxo/a TEIIOBON
SHEPTUH HA OTOTICHUE U BEHTWIALIMIO B paszjene « JHeprodPPeKTUBHOCTHY.

B.2 Hepeqnc.ﬂeﬂne 3JIEMEHTOB COCTABJIAKIIUX OIPAKAANINYI0 KOHCTPYKIHIO

IIo MMPUITOKCHUTO A I KIIaaAKH K3 0JIOKOB JICTKOTO, 0c000 JIErKOro M SYEHUCTOro OeTOoHa
XapPaKTCPHBI CIICAYOIINEC 3JICMCHTHI:

IOBBI KIIAJIKHU, BKIIFOYask apMHUPOBAHHBIC,

COMIPS’KCHUC C IINIUTAMU HeperLITI/Iﬁ WM OAJIKOHHBIMU IUTMTAMM:

CTBIKM C OKOHHBIMH 6J'IOKaMI/I;

IMPHUMBIKAHNEC K IIOKOJbHOMY OT'pa’XJICHUIO,

COITPAKEHUEC C ITOKPBITUEM:

CTBIK C IPpYTrUMH BUAaMHU CTCHOBBIX KOHCTPYKIII/If/'I.

Ilinockmii »j1IeMEHT - CTeHA MO0 IJ1aau

Cpenu nepeyrclIeHHBIX BBIIIE AJIEMEHTOB HEKOTOPBIE OTCYTCTBYIOT B BBIOPaHHOW ISt
pacyeToB KOHCTPYKIMH. B 3TOM ciydae IIBBI KIAQJKM W apMHPOBAaHHE YXKE YUYTEHBI B
TEIUIONPOBOJHOCTH KJIAJKU. BalKkoHHbBIE IMIUTHI OTCYTCTBYIOT, TaK KaK 3TO OOIIECTBEHHOE
3/1aHu€ U TIO MPOEKTY OAKOHBI HE MPEAYCMOTPEHBI. B y3i1e mpuMbIKaHUS CTEH K IOKOJIbHOMY
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OTPaX/IEHUIO OTCYTCTBYIOT JONOJIHUTENbHbIE TEIUIONOTEpU BCIEACTBUE OCOOEHHOCTEH
yreruieHus y3na. CThIK ¢ IpyTMMHU BHJAMHU CTE€H OTCYTCTBYeT. OCTajbHBIE 3JIEMEHThI ONUCAHBI
HIDKE!

IUIOCKUI DJIEMEHT - KJaJKa M3 OJIOKOB MOJUCTUPOJIOETOHA C HAPY)KHOH OOJIHIIOBKOM
KAPITHYOM;

JIMHENHBIN 3JIEMEHT | - CTBIK CTEHBI C IUIMTOM NEPEKPBITHS (IIUTA EPEKPHITUS TOJIIIUHON
200 MM nepdoprpoBaHa B COOTHOILIEHHH TyCTOTHI/OETOHHBIE IepeMbIukh 3/1);

JUHEHWHBIN 3JIEMEHT 2 - CTBIK CTE€HbI C OKOHHBIM OJIOKOM (pama TtoimmHOoi 80 MM,
KUpIHUYHAsl KJIaJIKa yCTaHOBIIEHa ¢ 3y0ooM 60 MMm).

B.3 I'eomeTpuyeckue XapaKTePUCTUKH 3JIEMEHTOB

Bece dacan 3manms, BKIIIOYAs CBETONMPOEMBI, HMeeT oOmryro miomanb 2740 m2. dacax
comepxut ciuenyromnme ceronpoembr: 2400x2000 mm - 80 mr, 12002000 mm - 80 1,
1200%1200 mm - 24 mt. CymmapHasi 1I0aas CBETOmpoeMoB - 611 M.

[Tnomane MTOBEPXHOCTHU dbparmenTa orpakJaromiei KOHCTPYKLIUU TUISt
pacueta R, COCTaBISeT:

A=2740-611=2129 v*.
CymMmapHas NpoTsSyKEHHOCTh TOPLIOB NEpeKphITHii Ha (acane cocTaBiseT 822 M. Y nenbHas

TCOMCTPHUUCCKAA XapaAKTCPUCTHUKA PaBHA

822 )
,=——=0386m1
2129

OO0myto IIMHY TPOEKIMH OKOHHOTO OTKOCa OMPEACTSIOT MO JKCIUIMKAIMA OKOHHBIX
IPOEMOB:

L,=(2-24+2-20)-80+(2:-1,2+2-20)-80+(2-1,2+2-1,2)-24=1331 m.

JUTHHA TPOEKIIMH OTKOCOB, MPUXOISIIAscst Ha | M miomam pparMenTa paBHa

1331 .
,=—— =0625m"%
*7 2129

B.4 Y neabHble IOTEPH TEIIOTHI JIHHEHHBIX 3JIEMEHTOB BHIOHPAIOT 10 NPHJI0KeHHIO I’
JUis  [miaockoro  »jeMeHTa  MOAOMpAarT — TONIMMHY — yTemnurens — (Kjiagka U3

MOJIUCTAPONIOETOHHBIX ~ OJIOKOB), TO3BOJISIONIYIO TOJYYHUTh YCIOBHOE  CONPOTHBIICHUE
teronepenaye 6muskoe k 1,5Ry,.

1 1 d. d
ooy = s (1SR = = =73 =

E H K mT

1 1 012 0,02
=D,14(1,5-2,5——————— )=D,4?3M.

87 23 064 093
TonmuHa K1aaKu U3 0JI0KOB MOJIUCTUPOIOETOHA MOKET U3MEHATHCS TOJIBKO CTYNEHYATO C

OKpYTJIEHHEM B OOJBINYI0 CTOPOHY. B HacTosmiem ciydae Onmukaiiiias BO3MOXKHAsI TONIIHUHA
knaaku 500 MM. Y CIIOBHOE COTPOTHUBIICHUE TETUIONEpeaaue CTEHbI ¢ KJIaaKoi TommuHoi 500 Mm
cocrasiseT 3,94 M2 °C/BT.
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B.5 VaenbHble 1moTEpM TEILIOTBI 4Y€pe3 CTBIK CTEHBl C IIMTOM IEPEKpPHITUS HE
IIPUCYTCTBYIOT B SIBHOM BHJ€ B Tabmuuax npuioxeHus [. VX Haxomdar uHTeprossuuend 1o
JTAHHBIM HECKOJIbKHUX CIy4aeB, MPUBEJACHHBIX B Tabmuue I'.7. OTnnums 3aKioyaroTcst B JIBYX
napameTpax: TeIUIONPOBOAHOCTH KIAJAKM W TOJIIMHE Mepekpeltusa. Jis npocToTel u
HarJsiIHOCTU M3JI0KEHUS] MHTEPIIOJIALUIO MPOBOASAT IOCIEI0BATEIBHO CHadalaa Mo OJHOMY, a

34TEM I10 BTOPpOMY IapaMeETpy. TOLIKI/I, MCKAY KOTOPBIMHU MPOBOAAT UHTCPIOIALNIO, CBEACHBI B

Tabmuiy B.2.
Taoauna B.2
ﬂo = 0,1 ﬂ.o = 0,18 }.o = 0,14
d, =160 mm 0,195 0,175 0,185
d, =210 mm 0,247 0,221 0,234

[To BTOpOMY M TpeTbeMy CTOJIOIYy TaOJIWIBI BHIYMCIAIOT 3HAYEHUSI YETBEPTOTO CTONOIA,
COOTBETCTBYIOIIKE TEILIONPOBOJHOCTH KJIaJIKHU, IPUMEHIEMON B IIPOEKTE.

WnTepnionsiuyeid 3HAa4YeHUM U3 YETBEPTOrO CTOJIOIA HAXOJSAT HCKOMbBIE YZAEJbHBIE
TEIUIOBBIE MIOTEPU CTHIKA CTEHBI U IUIUTHI IIEPEKPBITHS, AJI TOJIMHBI epekpoitus 200 MM

¥1=0,224 Bt/(m - °C).

VYienpHble NOTEpU TEIJIOTHI CThIKA CTEHbl C OKOHHBIM OJIOKOM TaKXe HaXOmIsT
MHTEPIOJSIMEN, HO IO OHOMY IapaMeTpy - TEIUIONPOBOAHOCTH KJIAAKU. 3HAYECHMS YAEIbHBIX

MOTeph TEIIOTHI OepyT u3 Tadnuuel 1°.30.
¥, = 0,068 Br/(m - °C).

B.6 Pacuer NMPUBEACHHOI'0 CONIPOTUBJICHUS TEIJIONIEPEIaAI€ CTCHDI

Pesynbpratel pacuetoB, cBemeHbl B Tabmuiy B.3 B COOTBETCTBHMM C  IyHKTOM
1.2 Meroanueckoro nocooust k CH PK Termmtosas 3amura 31aHuii.
Ta6auna B.3
VY neabHBIN MOTOK
. VY nenbHbIE Jonst  oOmero
V nennLHBIH TEIUIOTHI,
OeMeHT . oTepu . IOTOKAa
reOMETPUYECKUI 00YCIIOBJICHHBIN
KOHCTPYKITUU TEIUIOTHI, TEIUIOTHl Yepe3
IOKa3aTeib B/ (M2 °C) 3JIEMECHTOM, (parment, %
. . %
Br/(m? °C) P
IImockui
a=1 U =0,254 U.a; = 0,254 66,3
3JIeMEHT 1
JIuHeHHbIi
1, =0,386 ¥, =0,224 w1, = 0,0865 22,6
3JIeMeHT 1
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JluneiHET l, = 0,625 W, = 0,068 wl, = 0,0425 111
3JIEMEHT 2
Utoro 1/R™ =0,383 100

[TpuBeneHHOE CONMPOTHUBICHUE TEIUIONepeaadye (GpparMeHTa OrpaXKAAOIICH KOHCTPYKIIHH
paccuuThIBarOT 110 Gopmye (5.1)

1
R;rp = =
0,254 + 0,0865 + 0,0425 0,383
IleneBoe COMPOTHUBIIEHHE TEIUIONEPENAUYE JOCTUTHYTO C HEOOJBIIMM IPEBBILIEHUEM
I[EJICBON YCTAaHOBKH - IOPa0OTKa KOHCTPYKIIUU HE TpeOyeTcs.

=2,61m°C/BT.
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MNPUJIOKEHUE I

Tabmuupl pacyeTHBIX 3HAYEHUH YAEIBHBIX MOTEPh TEIUIOTHI 4Yepe3 HEOAHOPOIHOCTH
OTpakIAOIINX KOHCTPYKLIHMN.
B nacrosimem npunoxeHun codpaHbl 00pabOoTaHHBIE JTaHHBIE PACYETOB TEMIEpPATYPHBIX

MOJICH psiia TUIOBBIX PEHICHWH Y3JI0B CTHIKA PA3IMYHBIX OTPAXKAAIOUIMX KOHCTPYKIHH HIN
pacrpoCTpaHEHHbIX TEIIONPOBOAHBIX BKIFOUEHHH.

Bo Bcex Tabmmmax mpencTaBieHbI yaeiabHbIe moTepu TeroTel ¥, Bt/(M+ °C), wim ¥y,
B1/°C. KoHkpeTHBIN BU YTOUHSETCS Mepe]] TaOIUIICH.

Kak mpaBuio, mJIOCKME 53JE€MEHThl MPEICTABISAIOT COOOM YYacTKH KOHCTPYKLUH,
XapaKTEPUCTHKH KOTOPBIX PacCUUTHIBAOT 110 popmynam (5.2), (5.5), (5.6).

DneMeHTHl, He BOLIEIINE B TAOJIHUIIbI, KaK MPABUIIO, YHUKAIBHBI U UX XapaKTEPUCTUKU Ha
JaHHBI MOMEHT He TOJ1atoTcsi 00001eHn 0. B G0NBIIMHCTBE CIy4aeB 3TO JIEMEHTHI Kperexka
(ruOKue CBS3M, aHKEPHI, KPOHIITEHHBI U T.I1.) MM Y3JIbI 3aBOJACKOTO MPOU3BOJICTBA, B TIEPBYIO
ouepelb IaHENbHOIO JOMOCTpOEHHUs. MX XapakTepUCTHUKU JOJDKHBI OBITh  U3BECTHBI
IIPOU3BOIUTEIIIO U MMOCTABLIMKY U3JIEJINH, yeIbHbIE IOTEPU TEIUIOTHI JOKHBI ObITh BKJIIOUEHbI
B TEXHUYECKUE CBUJETEILCTBA Ha MPOJYKLUIO WK aIbOOMBI TUIIOBBIX Y3JI0B.

Pacuer TemmepaTypHOro moJis KOHKPETHOro y3ia o00jajaeT OonblIedl TOYHOCTBIO MU
pe3yabTaThl TAKOTO pacyeTa MPeAIOYTUTEBHBI IO CPABHEHHIO CO CIIPABOYHBIMH MaTepHalIaMH.

Marepuan NpuIOKEHHs YHMOPSAOYEH MO TUITy Y370B. B paMkax KaKaoro mojpaszaeina
MPUBOASAT XapaKTEPUCTUKU OJTHOTO M TOTO XK€ y3Ja JJIsl Pa3InYHOTo BbIOOpa CTEH, ¢ BapHanuei
OCHOBHBIX, BIIMAIONINX HA TETIOBBIE MTOTEPH ITAPaMETPOB.

B npumnoxeHnn npeacTaBiIeHbl CIeYIONIIe TPYIIIHI Y3JI0B:

IIBBI KJIaJKH U3 0JIOKOB 0CO00 JIETKOTO U sidercToro 6erona (tadbmuusl I'.1 - I'.3);

tapenpyarbiii aHkep B COTK u cuctemax HapyKHOM TEIUIOM3OJIALIMUA C BEHTHINPYEMOM
BO3YIIHOM mpocioiikoit (Tabmuma I'.4);

COIPSDKEHUS IJIUT NePeKPHITHS co cTeHaMu (Tabmuisl .5 - 1.26);

yrisl cteH (tabnuuel .27 - I'.28);

MIPUMBIKaHUsI OKOHHBIX OJIOKOB K cTeHe (Tabnuiml ['.29 - I'.38);

MpUMBIKaHHUE CTEH K pyHaameHTy (Tadnuust .39 - 1.40);

COTIPSI’KEHMSI CTEH C COBMELIEHHBIM KPOBEIbHBIM MOKPBITHEM (Tabmuupl .41 - [1.52);

y3J1bl KpoBiH (Tabmuip .53 - 17.62).

Kaxnplil y3es conmpoBOXXJIaeTcs ONHUCAHUEM, NEPEUHCICHUEM OCHOBHBIX, BIMSAIOLIIMX Ha
TETJIOBBIE MOTEPH, TAPAMETPOB U OCHOBHBIX OCOOEHHOCTEH.

B ciyuasix, Korja XapakTE€pUCTHKH y3J1a 3aBUCAT OT BEJIMYMHBI YTEIUICHUs, B KaueCTBE
BapbHPYEeMOTr0 TMapaMeTpa BBIOMPAIOT TEPMHUECKOE COMPOTUBIICHUE YTEIUTUTENs. Takum
o0pa3om, P HAJTMYMU B KOHCTPYKIIMU JBYX WU OoJiee MOIPST MIYHINX CIOEB YTETUTUTENs (C
ONMM3KMMH  TEIUIONPOBOAHOCTSIMA)  MOKHO  TIPUMEHSTH  3HAYCHHUsS, TPUBEIACHHBICE B
TaOMUIax MPWIOKeHUsT [, HCMomp3ys CyMMapHOE TEPMHUYECKOE CONPOTHBICHHE CIIOEB
yTEIUIUTENA. DTO OTHOCHTCA K (DacaJHbIM YTEIUTUTENS M JBOMHON MJIOTHOCTH, MOCIOHHOMY
yreruienuto MBII u neHononucTuponom B dacagax U Ha KPOBIISIX, K BHYTPEHHEMY YTEIUICHUIO B
HECKOJIBKO CJIOE€B C BO3YIIHOHN IIPOCIOUKOM.
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Bonbliass mpOTSHKEHHOCTh HANIEW CTpaHbl, pa3HOOOpasue KIMMATHYECKHX 30H U
OKOHOMHUYECKUX CHUTYaIUil, MPHUBOASIT K OTPOMHOMY Pa3HOOOPA3HI0 BO3MOXKHBIX PEIICHHM
OTHOTO W TOro e y3ma. OXBAaTUTh TOYHBIMH pacyeTaMd BCE BO3MOXKHBIC BapHAaHTBHI HE
MPEJICTABISIETCS BO3MOXKHBIM. B CBSI3W ¢ 3TUM NpPU COCTABJICHWU YKPYIMHEHHBIX TaOJHIl C
pacueTHBIMU XaPAKTEPUCTUKAMH MPUXOTUTCS BEIOUpATh MEXTy HanboJiee MUPOKHM OXBATOM U
00JIbIICH TOYHOCTBIO PE3yIbTaTOB.

B HacrosimieM NpUIOKEHUM TPUHSAT YMEPEHHBIM KOMIIPOMHCC MEXAY TOYHOCTBHIO M
OXBaTOM BapHaHTOB. [IpyM HCIONB30BaHMM TAOJUIl 3HAYCHHS OOJIBIIMHCTBA XapaKTEPUCTHK
KOHCTPYKIIMH TMONANAI0T B MPOMEKYTKH MEKIY 3HAYCHUSMU, IPUBEICHHBIMHA B Ta0JIUIE, U UX
HAXOJAT MHTEPIONAIMen. Psan Menkux neraneil KOHCTPYKIUH HEM30EKHO HE COBIANAIOT, YTO
ocraercs He3aMedeHHBIM. [Ipu jmanpHeWmei peann3anuy Ha CTPOHKE KOHCTPYKIUS MPETEPIUT
psAn ucKaxkeHWd. Bce 3T (GakTopbl HE TO3BOJISIOT PACCUUTHIBATE HA BBICOKYIO TOYHOCTH
NPUMCHCHHUS, T[I03TOMY TIOBBIIIATh TOYHOCTh B yHiepd OXBarTy y3JIOB, MPU3HAHO HE
1IE€JIECO00PA3HBIM.

JIiss  KOMITEHCAIIU TIOTPENTHOCTH pPACYeTOB, B MPUBOJUMEIC HIDKE JAHHBIC BHECCH
HeOOJIBIION (HECKOJIBKO MpOIeHTOB) Kodddunuent 3anaca. KoaddumueHT 3amnaca BHECEH HE B
KOHCUHBIA pE3yJIbTaT, a BO BXOJHBIC JaHHBIC U1 pacyera TEMIICPATypHBIX TIOJNCH, U3
HEOIPEICIICHHOCTH KOTOPBIX B TIEPBYIO OYEPE]b U TOSBISUIACH TIOTPEIIHOCTh PacyeToB. B cBs3u
¢ 5THM K03 HUIHEHT 3aaca HEOAHMHAKOB TSl PA3INUHBIX Y3710B KOHCTPYKIIHH .

[TpuBeneHHbIC HUXKE TaOJMIBI MPEIHA3HAYEHBI IS MOMOIIM IMPOCKTHPOBIIHUKAM IPU
pacdere MPHUBEIACHHOTO COMPOTHBIICHUS TEIUIONEpeade OrpakIaloNuX KOHCTPYKIwi. Takxke
MPUBEICHHBIC TAOIUIIBI MOTYT OBITh UCIIOJB30BAHBI AKCIIEPTAMU ISl OLICHKH MPE0CTaBIISEMBIX
JTAaHHBIX.

I'.1 IBBI KIaAKH U3 0JIOKOB JIETKOI0, 0C000 JIErKoro u s4eucToro 0eTOHOB

JlaHHBIN THUI y3JI0B CII€LYET yYUTBIBAThH I BCEX KJIAJOK, B KOTOPBIX KJaJKa BBIIOJIHAET
Teruo3aluTHbIe (yHKIMKA. Huke mpuBeneHbl TaOIUIbl 3HAUEHUH YIETbHBIX MOTEPh TEIJIOTHI
JUIS KJIQJIOYHBIX IIBOB B KJaJIKaX U3 JETKOro, 0CO00 JIETKOTO U SYEUCTOro 0eToHoB. TabiuyHble
3HaYeHUs NPUTOAHBI JUId JIOOBIX OJHOPOAHBIX KaMHEW paccMaTpuBaeMoil B HACTOSIIEM
MPWIOKEHNU TEIUIONPOBOJHOCTU. JIJI1 MHOTOIYCTOTHBIX MJIM ILIEJIEBBIX KaMHEH 3HaueHus,
IpUBE/ICHHBIE B Ta0JIMIIaX, HE IPUMEHHUMBI U3-3a OTJIMYAIOLIETr0Cs XapaKkTepa TeIIonepeHoca.

Kak npaBuio, k1a04Hble BBl HE IPOMEP3alOT.

VY enbHbI reOMEeTPUYECKHl MOoKa3aTeab 3TOr0 AJIEMEHTa BeChbMa BEJMK U Ha MPAaKTHKE
KosiebneTcs B mpeaenax ot 2 go 10 M/M. [ToaTOoMy, HECMOTpSI Ha Majble 3HAUEHUS YIEIbHBIX
HOTEPb TEIIOTHI, AJIEMEHT 00s3aTeNIeH s yJeTa.

! Onmcaumpiii momxon K Kod(p(UIHEHTY 3amaca MO3BOISET HOOMTHCS TOTO, YTO MPHBEICHHBIE HHKE
3HAUCHMS YJICNIBHBIX MTOTEPh TEIIOTHl BOCIPON3BOIAT 3aKOHOMEPHOCTH MX 3aBHCHMOCTH OT PAa3JIMYHBIX (haKTOPOB.
B cBsi3u ¢ 3TUM TAOIMIBI MOTYT MCIOIB30BaTHCS Ul HAYYHO-HCCIIEI0BATENIbCKUX LIeNIeH, TOKa3bIBasl HalpaBleHHE
JUIL TIOMCKa HauOoJyiee CYIIECTBEHHBIX IapaMeTpOB, BIMSIOIMIMX Ha TEIUIOBBIE MOTEPH, M BO3MOXHOCTH IIO
COBEPIIEHCTBOBAHMIO Y3/I0B. VICKIIOUEHHEM SBIISIOTCA Y3JIBI C YACTBHBIMH MOTEPSIMHA TEIJIOTH OJU3KUMH K HYITIO
(menee 0,02 Bt/(m - °C)), Tak Kak OTHOCHUTEIbHAS TOTPEITHOCTD JJIS1 HUX CHIIBHO HapacTaeT.
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B cnywyae apMupoBaHus 11Ba METAUIMYECKOW CETKOM WIIA CBS3AMU, MPOXOASIIIMMU CKBO3b

KJIaAKy, Tpu Hcnoib3oBaHuu Tabmuy I'.1-1.3 cnexyer mnpuHUMarh  3IKBUBAJEHTHBIN
KO3 PHUIMEHT TEIUIONPOBOAHOCTH IIBa, OrpeenseMblid o ¢popmyse (I'.1)

(T.1)

e Sey - CpeaHss IUIOmAb CeYeHHs CBsA3el, MPUXOAAIMXCA HAa | TMOT. M cedyeHHus ILIBa
(Y4UTBIBAIOTCS TONBKO CBSI3H, IIEPIICHINKY/ISPHBIC K INIOCKOCTH CTEHBI), M*/M;

dysa - TONIIIMHA PACTBOPHOTO I1BA, M;

Acs = TETLIONIPOBOHOCTD MaTepuaia cBszu, Br/(m « °C).

B cnywyae wuckpuBnenus (yAJMHEHHS) IIBa 3a CYET MEPEBSI3KU KIAIKU WIM HHBIX
MEpONPUSITHI 3HAYCHHs] YACIbHBIX IOTEPh TEIUIOTHI MPUHUMAIOT Mo Tabimmmam [.1-T.3 ¢
3aMEHOH TONIIMHBI KJIAJKU Ha 3()PEeKTUBHYIO [UTMHY IIBA.

Ha pucynke I'.1 nmokazana cxema y3ia pacnoJiO>K€HHUsI pACTBOPHOTO IIBa.

[TapameTpsl, BAHSIONINE HA TOTEPH TEIJIOTHI Yepe3 y3em:

TOJIIIUHA KKK Uy, MM;

TETIOMPOBOHOCTE KAMHS Ayay, BT/(M * °C);

TOJIIIIMHA PACTBOPHOT'O MIBA Uyyppa, MM;

TEIIONPOBOAHOCTb PACTBOPA Apac, BT/(M * °C);

d,

i
%

:

d

Kiamka

moB

Pucynok I'.1 - Cxema y3/1a NpOX0KIeHHsI PACTBOPHOIO IIBA

VYaenbHble motepu TemioTel B Tabmuuax I'.1-1'.3 Moryr ucnonbp3oBaThecsl UId pacuera
IIPUBEIEHHOTO COITPOTUBIIEHUS TEIJIONEPENAYE CTEH, COCTOSIINX U3 KIIaJKH, OIITYKaTypEHHOU C
00eHX CTOPOH, U U3 KJIAJAKH ¢ OOIHUIIOBKOW KUPITUYIOM.

Ta6auna I'.1 Yaeabnbie norepu tenorbl ¥, Br/(m - °C), 1J1s1 miBa KJIAAKHA. Oy =2 MM

Apac = 0,2 Apac = 0,7 Apac = 2,0 Apac = 0,2 Apac = 0,7 Apac = 2,0

di; = 200 MM di; = 300 MM

Axan = 0,08 0,001 0,006 0,017 0,001 0,004 0,012
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Axan = 0,15 0 0,005 0,014 0 0,004 0,01

Jxan = 0,3 0 0,003 0,011 0 0,002 0,008
dy; =400 mMm d,; = 600 MM

Jxan = 0,08 0,001 0,003 0,01 0,001 0,002 0,007

Axan = 0,15 0 0,002 0,008 0 0,002 0,006

Axan = 0,3 0 0,002 0,007 0 0,001 0,005

Ta6anna I'.2 Yaenbnble norepu tenaorsl ¥, Br/(m -

°C), 1Jjist mBa KJIAAKH. Oypa = 8 MM

Jpac =02 | Apac =07 | 2pac=2,0 | 4pac=0,2 | Apac=0,7 | Apac = 2,0

di; =200 MM dy; = 300 mMm
Jxan = 0,08 0,004 0,02 0,057 0,003 0,015 0,041
Jxan = 0,15 0,002 0,015 0,048 0,001 0,012 0,037
Jxan = 0,3 -0,002 0,008 0,037 -0,001 0,007 0,03

dy; =400 mMm d,; = 600 MM
Jxan = 0,08 0,003 0,012 0,034 0,002 0,008 0,024
Axaw = 0,15 0,001 0,01 0,031 0,001 0,007 0,022
Jxan = 0,3 -0,001 0,006 0,026 -0,001 0,005 0,019

Ta6auna I'.3 Yaenbusle norepu tensiorst ¥, Br/(m -

°C), A5 BA KIAAKH. Oyppa = 20 MM

Apac =02 | Apac =07 | 2pac=2,0 | 4pac=0,2 | Apac =07 | Apac =2,0
di; =200 MM dy; = 300 MM
Jxan = 0,08 0,011 0,048 0,117 0,008 0,035 0,091
Jxan = 0,15 0,004 0,039 0,105 0,003 0,03 0,083
Axan = 0,3 -0,005 0,024 0,081 -0,004 0,019 0,067
di; =400 mMm dy; = 600 MM
Axaw = 0,08 0,006 0,029 0,076 0,004 0,02 0,054
Jxan = 0,15 0,002 0,025 0,07 0,001 0,017 0,051
Jxan = 0,3 -0,003 0,017 0,059 -0,002 0,013 0,045
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[Ipumeuanne - Kak BugHo u3 I'.1 -1'.3 qyis Bcex BapuaHTOB KJIaJAKH, KpOME KIAJAKH HA TEIUIOM
KJIee, BIHUSHUE IIBOB OYEHb CYIIECTBEHHO U IIPU Pa3BUTOM apMHPOBAHUH MOXKET CTaTh ONPECIIAIOIINM B
JTAaHHON KOHCTPYKILIHU.

I'.’2 Tapeabuarbiii ankep B COTK u cucreMax HApPYKHOH TeMJIOM3O0JSUN C
BEHTHJIMPYEMO# BO31YLIHOM NPOCI0KOMI

JlanHblid TUN y3710B cieayeT yuutbiBaTh Juisi COTK u cucteM Hapy HOM TETUIOU30JISIIIUU C
BEHTUJIMPYEMOM BO3IYIITHOM MPOCIOUKOM.

VY aenbHbIN reoMeTpUuYecKuil MoKa3areab JaHHOTO 3JIEMEHTa BeChMa BEJIMK U Ha MPAKTHUKE
KoneGnercs B mpeaenax ot 5 1o 12 mr/m%. TTosToMy, fake NMpH ManbiX 3HAYCHHSX YACTBHBIX
MOTEPh TEIUIOTHI, TAPEIbYaThIi aHKep 00s3aTeNeH s y4eTa.

Ha pucynke I'.2 npuBeznena cxema y3ia, IpUHATOTO JUIs pacueTa.

[TapameTp, BAUSAIONIMN HA TOTEPU TEIUIOTHI YEPE3 y3€Il:

paccTosiHue OT Kpasi CTaJIbHOTO PACIIOPHOTO 3JIEMEHTa J0 Tapesku Arooens Ly, Mm.

3HaueHus YAENbHBIX MOTEpPh TEIUIOTHI, MpHUBeAEHHbIE B Tabmuie ['.4, mpUMEHUMBI IS
TapenpyaToro aHkepa ¢ MEeTATMYECKUM PACIIOPHBIM JIEMEHTOM IMaMeTpoM He Ooiiee 5 MM.

[Tonmumep

Pucynok I'.2 - Cxema TapejibyaToro aHnkepa

Tadoauua I'.4 YaeabHble noTepu TemoThl Y, BT/°C, 1js1 TapeibyaToro ankepa

x, B1/°C
L <2wMm 0,006
2<Li<6mMm 0,005
6<L;<11mm 0,004
11<L; <16 mm 0,003
16 <Ly <24 mMm 0,0025
24 < L1 <40 mm 0,002
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40 <Ly <70 Mm 0,0015

70 MM < Lg 0,001

I'.3 ConpsizkeHne NJIMT NEePeKPbITHA CO CTEHOM

BbIOpaHHBIi TUI y3J10B Cl€yeT YYUTBHIBATh IIPU pacdeTe MPUBEACHHOIO CONPOTUBIIECHUS
TEIUIonepeadye, TOJBKO €CIM IUINTA MEPEKPBITHS WIH CBSI3aHHBIE C HEH HECYLIUE DJIEMEHTBI
IepeceKkaroT yTeIuIuTeNb. B 3TOM ciyyae JaHHBIM THI y3JI0B sIBIsieTCd Haubojiee MOLIHBIM
«MOCTHKOM XOJI0J1a» JJISl TIOAABIISIOUIETO OOJIBIIMHCTBA OTPAXKAAIOIINX KOHCTPYKIIHA.

JUiss CHIKEHHsI TEIUIOBBIX IOTE€Ph Yepe3 CTHIKW, IUTUTHI IMEPEKPBITUS MepopUupyror,
IPUMEHSIIOT 3aKJIaJHbIE HECYIIUE TEIION30JIALIMOHHbBIE 31eMeHThI (nanee - HTD) unu npoBoasr
UHBIC TEIJIO3aIUTHEIE MeponpusaTus. g 3((GeKTUBHOCTH TEIIO3alIMTHRIX MEPOIPHITUHI
BaXHO, 4T0OBl mnepdopanus, HTD wunm ee aHamor o pacrojOKEHHIO COBMNAAAIN C
pacroyio)keHreM ciiosg Haubosee 3(PPEeKTUBHOrO yTeIuuTeNs B cTeHe. B mpoTuBHOM ciiyuae
IPOMCXOIUT OrnbaHue TEIIOBbIM MOTOKOM mepdopauuu, HTD wim ananora mo maTtepuaiam
CTCHBI.

CoBpemeHHble TpeOOBaHUS IO TEIJIOBOM 3aIMTE CTEHOBBIX KOHCTPYKLHUM, KaK MpaBHIIO,
BBIMIOJIHSAIOT C TpUMEHEHHEM 3(PQPEKTHBHBIX TETUIOM3O0SIIUOHHBIX MAaTEpPHajiOB C HU3KOH
TETUIOTIPOBOAHOCTBIO. B TakMX KOHCTPYKIHMAX y3Iibl O6€3 nepdopanuu minThl nepexpbitus, HTO
WIM HMHBIX MEPOINPUATUI MO TEIUIOBOM 3allUTE€ HEIONMYCTHUMBbI K INPUMEHEHHUIO. 3HAYCHUS
yJIeNbHBIX MOTEPb TEIUIOTHI Ul TAKUX Y3JI0B BKJIIOUEHBI B TaOJIMIb, Il CBEIEHUS SKCIEPTOB U
HaY4HbIX PaOOTHHUKOB.

Jis conpsikeHM ¢ MIIMTOM NEpPEKPBITUS MHHHMMAJIbHBIE TEMIIEpaTypbl Ha BHYTPEHHEH
MOBEPXHOCTH CTEHBI 3aBHCAT B MEPBYIO OYepe/lb OT TOJIIMHBI CTEHBl M HAIMYUS nepdopanuy,
HTD, nnm uHBIX TEIUIO3alUTHBIX MeponpusaThil. Kak mpasuiio, mpomep3aHue y3/10B JaHHOTIO
BU/JIA MPAKTUYECKU HE MPOUCcXouT. OMacHOCTh MPOMEP3aHusi BO3MOXKHA B TPEX CIIydasX:

a) OTCYTCTBYET nepdopanus InThl nepekpbitus wiv HTJ;

0) o6mrast TomuHa cTeHbl MeHee 300 MM;

B) pacnojioxkenue nepgopauusd, HTD unu ananora He coBHasaeT co CIOEM YTEIUIMTENS B
KOHCTPYKLIUU CTEHBI.

B BblIENIEpEUNCIEHHBIX CIydasX MPOMEpP3aHHE MOXKET MPOUCXOIUTh, XOTS M peako. B
CBSI3U C 3TUM HEOOXOAMMO MTPOBOIUTH OTAEIbHYIO IIPOBEPKY MEPEUUCICHHBIX Y3JI0B.

B Hacrosmem pasnene mpenanonaraercs, 4yTO IUIUTAa TNEPEKPbITHS NepPopupyercs B
COOTBETCTBUM CO CXEMOM, IpUBEIEHHOM Ha pucynke [.3. BaxHpiMu mapamerpamy,
XapaKTepu3yloUMH 1ephopalnio, SBISIOTCS: OTHOLIEHHE JAJUHBI TEPMOBKIJIAJBIIIEH K
paccTosiHHUI0 Mex a1y HUMH a/b, B cOOTBEeTCTBMU ¢ 0003HAUCHHUSAMHU Ha prcyHKe [.3, U TonmmHa
nepGopUpyeMOro Ciosi WK TepMOBKJIabiiia dr. /lanee oTHOIICHNE AJTMHBI TEPMOBKIIAIBIIICH K
pPAacCTOSHUIO MEXJIy HUMH TNpUBEAEeHO B Oe3pa3mepHoM Buzae. Hampumep, nmepdopauums 3/1
obo3nauaer, uro a/b = 3/1.
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LTSI
” ”
/,’l;,/

” A

/// MOHOMHT m YTEIUTHTeNS
Pucynok I'.3 - Cxema nepgopanuu nJuThl HepeKpPbITHS

PaccmoTpensl Takke BapHaHTBHl TNPUMEHEHHs 3aKJIQTHBIX HU3JEIHH  3aBOACKOTO
W3TOTOBJIEHHS], CXEMbI KOTOPBIX MPUBEIEHBI HA pUcyHKax B Tabmuuax .10, .15, .16, I".21.

VY nenbHeli TEOMETPUYECKUNM ITOKA3aTeNlb CONPSIKEHUs IUIMTBI IEPEKPBITUSA CO CTEHOM Ha
npakTuke koisebnercs B mpeaenax or 0 mo 0,6 /M2 Jlis MIpEABAPUTEIILHON OLICHKU
3G (HEeKTHBHOCTH pPA3IMYHBIX PEIICHUH y3ima Jjanee OyAeT HCIoJIb30BaThes Hamboliee
pacmpocTpaHeHHas yaeiabHas npoTskeHHocTs 0,4 M/M? U1 KI1a10K U TpexcioiHbIX cTed u 0,12
M/M? st BEHTUWJIMPYEMBIX U MITYKAaTypHBIX (acaaoB.

Kaaagka m3 O0JIOKOB JIETKOro, 0C000 JErKOro H SYeHcroro OeTOHOB, WJIH
KPYNHO(GOPMATHBIX KAMHEH ¢ 00/IMIOBKOH KHPIUY0M

[TapameTpsl, BIUSAIONIME HA IOTEPH TETUIOTHI Y€pe3 y3e:
TOJIIMHA KIAAKA Oy, MM;

TETUIOMPOBOTHOCTD KAMHS Ay, BT/(M * °C);
nepdopalus mIMThI EePeKphITHs wiu npuMeHenue HTD;
3¢ QeKTUBHAS TOJIIHHA TTUTHI TEPEKPHITUS O, MM.
Tonumna nepdoparun 160 Mm.

Taoauua I'. Yaeabnbie norepu Temiorsl ¥, Br/(m « °C), nis y3Jja conpsixeHust
IUINTHI IePeKPHITUS c0 cTeHoil. Kinagka u3 0/10k0B Jierkoro, 0co00 Jierkoro u si4eMcToro
0eTOHOB, HJIN KPYNHOGOPMATHBIX KaMHeill ¢ 00,1nnoBKoi kupnuyom. be3 neppopauun
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120

dyy

D77
///

YV wnanxa
/// MOHOJIHT
E OONHIOBOIHBIH

7777

d, =160 MM

AKHM = j“‘KaM =

A = 1 0,18 0,32

G = 0567 | 0,508 0431
200 ! ! !
G = 0488 | 0442 0.381
300 1 i) )
O = 0376 | 0.350 0.304
500 b ] )
d,=210 Mmm
G = 0700 | 0627 0535
200 b i) )
O = 0608 | 0552 0477
300 b ] )
O = 0474 | 0,442 0.385
500 b i) )

[Ipumeuanus:

1. [Inuta nepexpbiTus O€3 nepdopaluy WIM HHOTO TEIUIO3ALUTHOTO MEPOIPHUSITHS

IOPUBOAUT K HU3KUM TeMIlepaTypaM Ha BHYTPEHHEW MOBEPXHOCTU CTEHbI U HedPPEKTHUBHBIM
norepsM TemaoBod sHepruu. Cpeau NpHBENEHHBbIX B TaONMIle BapUaHTOB Yy3ja MOJOBHMHA
IIPOMEP3AET B TUIIOBBIX yCIOBHSIX.

2. lns

PaCCMOTPCHHBIX

BAapHUaHTOB

COTIPOTHBIICHHE Termonepenade 2,5 m>-°C/BT.

y3jia MAKCUMAJIBbHO  HOCTHXXUMOC

OCJIICBOC

3. B Hacrosmeit Tabnuiie mpuBeIeH y3el, KOTOPBIN MCIIONB3YIOT TOJIBKO B Ka4eCcTBE 0a3bl

WHTEPNOJIALMHY JUIs pacyera 3HaueHu ‘P.

Tabaunna I'.6 - YaeabHsle norepu temaorsl ¥, Br/(m -

°C), 1 y3J1a conpsiKeHus

IUINTHI NepPeKpbITHA €O cTeHoil. Kiiagka u3 0JI0KOB J1erkoro, 0000 JIErkoro U si4eMcToro

0eTOHOB MM KPYNNHO(OPMATHBIX KaMHell e 00.1unoBKkoil kupnudom. [lepdopauns 1/1
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d, =160 Mmm
)'KaM = j'KaM = j'KaM =
0,1 0,18 0,32
O = 0,323 0.269 0,202
200 ! ! !
12.0\ d, 4 =
77 i s 200 0,308 0,265 0,208
// %/ womomsT _
7 , ' O = 0,268 0,244 0,202
77 R meppopawas | 500
] / ’

w4 T OOMHIOBOYHEIH

’////\ o— d, =210 Mmm

A 9a= o408 | 0342 0,258
200
Grx = 0,39 0,335 0,267
300 ’ ’ ’
O = 0,341 0,31 0,258
500 ’ ’ ’

[Tpumeuanus:

1. laxke cpaBHHUTENBHO HeOoubIIas epopanus MIUThl TePEKPHITHS, UCIIOIb30BaHHAS B
y3J1ax, IPUBOJUT K YMEHBIIECHUIO YACIBHBIX TEIJIOBBIX MOTEPH UYEPE3 y3€l B cCpeaHeM B 1,5 pasza
U MPaKTUYECKH MCKJIIYAET NMPOMEpP3aHue B CTAHJAPTHBIX ycJIOBUSAX. ONacHOCTh NMPOMEp3aHus
COXpaHseTCs TOJBKO UISI CTeH ¢ TOMMMUHON Kianku 200 MM U TETUIONPOBOIHOCTHIO KaMHs 0, 1
Bt1/(m-°C),

2. JInsi pacCMOTPEHHBIX BAapUAHTOB Yy3Jla MAaKCHMAaJbHO MJOCTIDKUMOE B DPa3yMHBIX
KOHCTPYKLHUSAX LIEJIEBOE CONIPOTUBIICHHE TeIulonepenayde 2,9 M2-°C/Br.

Tadoauua I'.7 Yaeabnsie norepu temiorbl ¥, Br/(m + °C), aas y3ia conpsizKeHus
IUIUTHI NepeKpbITUs €O cTeHol. Kiiaaka u3 0JI0KOB J1erkoro, 0co00 J1erkoro U ss4eucroro
0eTOHOB M/ KPYNHOGOPMATHBIX KaMHeii ¢ 00;1unoBkoi kupnu4yom. leppopauus 3/1

129\ d d, =160 Mmm
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j'KaM = j'KaM = j'KaM =
0,1 0,18 0,32
O = 0.188 0.138 0,077
200 1 ) )
O = 0,198 0.158 0111
300 1 ) )
G = 0.195 0175 0.14
500 1 ) )
d, =210 Mmm
O = 0.24 0177 0.1
200 b ) )
G = 0.252 0.202 0.14
300 b ) )
O = 0.247 0221 0173
500 b ) )

[Tpumeuvanus:

1. CooTHolleHnEe MycTOTHI/OETOHHBIE NepeMblukd 3/1 - THIOBOE M1 COBPEMEHHOIO
crpoutenberBa. OHO 3ddexTuBHEH, yeM cooTHomenue mycror 1/1, mpumepro B 1,5 pasa u
MO3BOJIIET JIOCTUraTh MHUHUMAJIBHO JOIMYCTUMbIE 3HAYEHHUs] NPUBEIEHHOIO CONPOTHUBICHUS
Teruionepesaye B OOJNBIIMHCTBE MPAKTUYECKH BaKHBIX ciydaeB. ONacHOCTb NPOMEp3aHus
MIPAKTUYECKH OTCYTCTBYET.

2. BoiOpannbii  THnm  nepdopanuu  BHodHE S(PQEeKTHBEH ST CTEH C  IENEeBBIM
COTIPOTHBIICHHEM Terutonepeaade 10 3,0 M%°C/BT. MakcHMAaIbHO JOCTHKHMOE B Pa3yMHBIX
KOHCTPYKLUSX LIEJIEBOE CONPOTUBIIEHHE Teruionepeaaye 3,3 M2-°C/Br.

3. Ans MepcneKTUBHBIX YHEProd(p(eKTUBHBIX KOHCTPYKLUI pacCMOTPEHHOE pellleHUe
y3J1a MOYKET OKa3aTbCs HENOCTAaTOYHBIM. JlabHEHIIEe MEpPBI IO CHM)KEHUIO TEIUIOBBIX MOTEPh
yepe3 BBIOPAHHBIN 3JIEMEHT MOTYT 3aKJII04aThCs B JlalbHEHIIEM ycuieHUU nepdopauuy uim B
YBEJIMYEHUH TOJILIMHBI MEepGOpUPYyEMOro ciiosl, WIM B MEpexofe K NPUHLIUINAILHO HHBIM
TEIUIO3AIUTHBIM ~ MepornpusaTusaM, Hamnpumep, HTO. B rtabmuuax 1.8 -1.10 npuBenensl
3HA4YEHUs, MO3BOJIAIOIIME CpaBHUBATh 3()(PEKTUBHOCTH PA3IMYHBIX H3MEHEHUH mepdopanuun
IUIMTHI IEpeKphITUs U ipuMeHeHus HTO.

Taboauua I'.8 Yaeabnbie norepu temiaorbl ¥, Br/( m - °C), nis y3aa conpsizkeHust
IUINTHI NepPeKpbITHA €O cTeHoil. Kinagka u3 0JI0KOB J1erkoro, 0co00 JIErkoro U si4eMcToro
0eTOHOB MM KPYNTHO(OPMATHBIX KaMHel ¢ 00.1unoBKkoil kupnu4ioM. Ileppopanus 5/1

12-0\ d, d, =160 Mmm

¥

// // /// I // M Axam = Axan = Arcam =
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0,1 0,18 032
G = 0,133 0,085 0,029
200 ) i) )
O = 0.152 0115 0,069
300 ) i) )
O = 0,164 0.146 0113
500 ] ] )
d, =210 Mmm
O = 0173 0110 0,037
200 ) i) )
O = 0,194 0.146 0,085
300 ] ] )
O = 0,205 0181 0.138
500 ] ] )

IIpumeyanus:

1. Kak BugHO W3 TaOJIUIIGI NabHEHIIIee HapamuBaHue nepdopannu Bee ciadee u ciadee
CKa3bIBa€TCSl Ha YACTBHBIX IOTEPSX TEIUIOTHL. PaccMoTpeHHBI ypoBeHb mnepdopanuu (5/1)
BIIOJIHE JIOCTAaTOYEH AJ1s 3P PEeKTUBHOTO obecneueHus 1eIeBbIX CONPOTUBIEHUH Teruonepeiaye.

2. MakcuManabHO JIOCTHXKMMOE B Pa3yMHbBIX KOHCTPYKLUSX I€JIEBOE€ CONPOTUBIICHUE
Terionepenaye 3,5 M2-°C/Brr.

Ta6auna I'.9 Yaenabnsie norepu Temsiorsl ¥, Br/(m « °C), nis y3J1a conpsizxeHUs
IUINTHI epeKPBbITUS c0 cTeHoil. Kiiagka u3 0/10k0B Jierkoro, 0co00 Jierkoro u si4eucToro
0eTOHOB M/ KPYNHO(GOPMATHBIX KaMHeili ¢ 00.1unoBKkoil kupnuioMm. [leppopauns 3/1,
TOJIMHA nepdopaunu yBeaudeHa 10 220 mm

129\ d, dy = 160 Mm

A

// // /// | 7/ Kiagka Axam = Axcam = Axam =

32




KP EXK 4.02-111-2019
CII PK 4.02- 111-2019

0,1 0,18 0,32
O = 0.169 0.119 0,058
200 1 ) 1
O = 0171 0.131 0,081
300 1 ) 1
Gr = 0174 0,154 0117
500 1 ) 1

d,=210 mm

O = 0217 0.154 0,075
200 b ) b
Grr = 0221 0.169 0,106
300 b ) b
Gr = 0222 0,194 0.146
500 b ) b

[Tpumeuvanus:

1. VBenuuenue ToMIUHBL NepopupyeMoro ciosi okasbiBaeTcss MeHee I(P(PEKTUBHBIM,
YeM IOBBILLIEHUE YPOBHSA MepQoparuu.

2. MakcUManpHO JOCTHXKHUMOE B Pa3yMHBIX KOHCTPYKIUSIX IIE€JICBOE COMPOTHBIICHUE
Temnonepenade 3,45 m2-°C/BT.

3. Kak MOXHO YBUICTh U3 XapaKTEPHUCTUK BAPHAHTOB CTHIKA IUIMTHI MEPEKPBITHS C
JIPYTUMU BUJAMH CTE€H, KJIaJKa U3 OJOKOB JIETKOT0, 0CO00 JIETKOTO M SYEHCTOr0 OETOHOB WIIU
KpymHO(QOpPMATHBIX KaMHEW Haubosiee OylarompusiTHa [JIsi yBEJIWYEHUS TOJIIUHBI  CJIOS
nepdopanuu. s qpyrux BUIOB CTEH, TAKOE€ H3MEHEHHE y3i1a MeHee 9(pPEeKTUBHO, BBUIY TOTO,
410 nepdopairs He MOJHOCThIO COBMAAAET C MIOCKOCThIO yTerumTens. Jlaxke B 9TUX YCIOBUSX
YBEJIMYEHUE TOJIIMHBI YTEIUTUTENS MPOUTPHIBAET MO 3(PPEKTUBHOCTH yCUIICHHIO mepdopanuu
10 cooTHomeHus 5/1.

Hwxe npuBeneHsl 3HaUY€HUs yAENbHBIX MoTeph TemioTel Juisi HTO, npencrasustomiero
co0Oi KOHCTPYKIIMIO M3 apMarypbl M3 HEpXKaBelollel cTai B BBICOKOI(PPEKTUBHOM
yremnutene. ConoctaBUMOCTh pa3inndHbix HTD mexay coboii Oyner onpeaensaTbes CyMMapHOH
MJIOMIAJFI0  CEUEHHUsS apMaTyphbl, MTPUXOJANIEHCS HA €IWHMIY JJIWHBI dJeMeHTta. Jlms
MPUBEJECHHBIX B Ta0nuie 3HadeHWd Ha 250 MM  aouHBI d7eMeHTa mpuxogutcs 360
MM CyMMapHOH TIJIOMIAI CEYCHUS apMAaTyPHI.

Tadoauna I'.10 Yaeasbnbie norepu Temorsl ¥, Br/(m « °C), 14141 y3/1a conpsizkeHust
IUINTHI NePeKPbITUs ¢0 cTeHoi. Kinagka u3 0J10K0B J1erkoro, 0000 jJ1erkoro u s;4eMcToro
0eTOHOB M/ KPYNNHO(OPMATHBIX KaMHel ¢ 001nnoBkoi kupnuioM. HTI pacnosioxkensi ¢
marom 1/1
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d, =160 Mmm

j-1<aM = j-1<aM - j-1<'a»M -

0,1 0,18 0,32

O =
120 200 0,089 | 0,042 -0,01
_d,
On =
300 0,123 | 0,091 | 0,047

/) xnanxa —
77/ mononmut 5“60‘ 0,15 | 0,136 | 0,108

2hiie)

d, =210 Mmm
E 0OMHMIIOBOYHEIHN 4o =
KHpHH1 o 0,084 | 0,024 | -0,04
200
dei= 1 0197 | 0086 | 0,028
300 ) ) )
doi= 1 0164 | 0146 | 0,108
500 ) ) )

IIpumeyanus:

1. Ilpumenenne HTD oxa3piBaeTcst 3HAUUTENbHO HPQPEKTHUBHEH, UYEM yBEIMUEHHE
TOJIIIMHBI IEp(HOPUPYEMOTrO CII0sI WM MOBBILIEHUE YPOBHS neppopanuu.

2. MakcuMaabHO JIOCTHKMMOE B Pa3yMHBIX KOHCTPYKLUSX IE€JIEBOE€ CONPOTHBIICHUE
Teruionepenade 3,6 M2-°C/Brr.

3. Bapuant npumenenns HTD  oxaseBaercs  Hambonee d((EeKTUBHBIM W3
PacCMOTPEHHBIX U PEKOMEHIyeTCs U1 SHEProd(PEeKTUBHBIX POEKTOB.

CreHa - TpexcJI0iiHasA ¢ 00JIMIOBKON KMPNIMYOM

[TapameTpsl, BIUSIONINE HA TIOTEPH TEIUIOTHI Yepes3 y3ell:

TEPMHYECKOE COMPOTHBIICHUE €10 yTerumTens Ry, M2-°C/Br;

TEIUIONPOBOAHOCTh OCHOBaHUS Ag, BT/(M-°C);

nephoparys MIUThI EPEKPHITUS;

3¢ peKTUBHAS TONIIMHA ITUTHI TEPEKPBITHS Oy, MM.

Bo Bcex pacuerax TONIIMHA OCHOBaHMS MpHHATAa paBHOM 250 MM, a TOJIIMHA
nepdoparuu 160 Mm.

Taboauua I'.11 Yaeabnbie norepu Tenaorsl ¥, Br/(m « °C), ajs1 y3J1a conpsizkeHust
IUIMTHI IEPEeKPbITHS €0 cTeHo. TpexciioiiHas cTeHa ¢ 00/ 1M0BKOH Kupnu4yom. be3
nepgopauun

120 d d, = 160 Mmm




KP EXK 4.02-111-2019
CII PK 4.02- 111-2019

=02 | 4=06 | 4=138

Ryr = 1,22 0,488 0,500 0,577

Ryr = 2,44 0,477 0,515 0,592

Ry:=6,1 0,408 0,444 0,494

d, =210 Mmm

Ryr =1,22 0,606 0,617 0,698

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

Ryr=6,1 0,512 0,552 0,610

[Ipumeuvanus:

1. [lnuta nepexpbiTus 0€3 nepdopaluy WIM HHOTO TEIUIO3ALUTHOTO MEPOIPHUSITHS
NPUBOJUT K HU3KUM TEeMIIEpaTypaM Ha BHYTPEHHEW MOBEPXHOCTU CTEHBI U HEIPPEKTHBHBIM
[OTEpsIM TEIJIOBOW »Hepruu. bnaromaps TOJIIMHE CTEHbBI IPOMEP3aHHE IPAKTUUYECKH HE
HaOIro1aeTcs.

2. i pacCMOTPEHHBIX BapUaHTOB Yy3Jla MaKCHUMaJbHO JOCTHXKUMOE B Pa3yMHbIX
KOHCTPYKLUSX LIEJIEBOE COIPOTUBIIEHUE Teronepenaye 2,7 M2-°C/Bt. OfHaKO, HECMOTPS Ha
TEXHUYECKYI0 BO3MOXXHOCTb BBIIIOJIHEHHsI TaKOro y3Jla, WCHOJIb30BaTh €ro Hed((HEKTUBHO U
Helleaecoo0pasHo.

3. B Hacrosmeii Tabnuiie mpuBeEH y3el, KOTOPBIA UCIIONB3YIOT TOJIBKO B Ka4eCTBE 0a3bl
MHTEPIIONSILINY U1 pacueTa 3HaUeHUH .

Ta6auna I'.12 Y peasnsie norepu temnorsl ¥, Br/(m - °C), nus y3na conpsizkeHust
IUIUTHI IEPEeKPbITHS €O cTeHo. Tpexc/ioiHas cTeHa ¢ 00/ IMI0BKOWH KHPITHUYOM.
Ieppopauus 1/1

@\ dn 250 d, = 160 Mmm
s Y /,/ ocroBamue 20=02 | 0=06 | 10=1,8
i3 /// ‘ %Y wonomut R.=122 | 0300 | 0,298 | 0,346
1 f’/z.w : /////////i XK nepdopaums Ry:=2,44 | 0,304 0,315 0,352
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Ryr=6,1 0,283 0,298 0,323

d, =210 Mmm

Ry,=122 | 0,379 0,373 0,421

Ry:=2,44 | 0,385 0,396 0,435

Ryr=6,1 0,360 0,377 0,406

[Ipumeuanus:

1. Maxxe cpaBHUTENBbHO HEOObIIAsA ephopalvs MITUThI IEPEKPHITUS, UCIIOJIb30BAHHAS B
y3nax TaGmuuer .12 mpuBOOUT K YMEHBUICHHIO YAEIBHBIX TEIUIOBBIX MOTEPh uYepe3 y3en B
cpenHeM B 1,5 pa3a ¥ IpakTUYECKU UCKIIIOYAET IPOMEP3aHUE B CTAHIAPTHBIX YCIOBHSIX.

2. BeiOpannenii  THn nepdopamuu  BHoidHe dS(PQPEKTHBEH IS CTEH C  IENEBbIM
CONpOTHBICHHEM TemIonepenade 10 3,0 M2-°C/BT. MakCHManbHO TOCTHKHMOE B PasyMHBIX
KOHCTPYKLHUAX LEIEBOE CONPOTUBIIEHHUE Temonepenaye 3,4 M%-°C/BT.

Tadoauua I'.13 Yaeabnsbie norepu Temiorsl ¥, Br/(m « °C), A7 y3J1a conpsizkeHust
IUTUTHI EPeKPBITHSA ¢O cTeHOoi. TpexcioiiHas cTeHa ¢ 00JIMIIOBKOH KHPIHYOM.

Hepdopauns 3/1
d, =160 Mmm
0=02 | 4=06 | 4=18
120 4 Ryr =
N\ a5 250 122 0,188 0,179 0,208

)@ ¢

777 Y/ ocrosanme R

> 4

FAAT I

JOUUUK

//// %%  monomat o an 0196 | 0,96 | 0,215
A i)

meppopams | R -61 | 0,198 | 0,202 | 0,215

-

OOIHLOBOTHEIH Ry, =

RRK
¥ yrenmirems dy =210 Mm
KJL

: s et 0,238 0,225 0,252
87/ 1,22

Ry =

244 0,252 0,250 0,269

Ry+=6,1 | 0,252 0,259 0,273

IIpumeyanus:

1. CooTHomIeHNE MyCTOTHI/OETOHHBIE MepeMbluku 3/1 - THUMOBOE Ml COBPEMEHHOTO
crpoutenbeTBa. OHO 3 deKTUBHEH, YeM cooTHomEeHHe mycToT 1/1, mpumepHo B 1,7 pasa.

2. BeiOpannbnii THI mepdopamuu  BHoidHe J(PQPEKTHBEH IS CTEH C  IENEeBBIM
CONPOTHUBJIEHUEM Terionepenaye m1o 3,6 M2-°C/BT. MakcuMajibHO JIOCTHKAUMOE B Pa3yMHBIX
KOHCTPYKIIHSIX [IEJIEBOE CONPOTHBICHHE Teruronepenade 4,0 m”-°C/Br.

3. lnsg mepcneKTHBHBIX YHEProd(pPEeKTHBHBIX KOHCTPYKIMI PAacCMOTPEHHOE pEIIeHHE
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y3J1a BCE K€ HEJIOCTaTOYHO. JanpHeine Mepsl 110 CHI)KEHUIO TEIJIOBBIX MOTEPh Yepe3 JaHHBIN
AJIEMEHT MOTYT 3aKJ0YaTbCs B JalbHEHIIEM YCWICHHH Mepopanud WIA B MEpexoie K
IIPUHLIMIIAAIBHO UHBIM TEIUIO3AIUTHBIM MEPONPUATHAM, HanlpuMep, ycranoBke HTO.

Tadoauua I'.14 YaeabHbie norepu Temorsl ¥, Br/(M « °C), 1js1 yTi1a conpsizkeHust
IUIUTHI NePeKPbITHUSI €O cTeHoil. Tpexc/ioiiHas cTeHa ¢ 00 IMIIOBKOH KUPIUYOM.

Hepdopauus 5/1
d, =160 MM
A0=02 | =06 | 1=18
2 4 e Tszz: 0142 |0131 |0152

77, Y/ ocHoBanue

T
OO

b e e e o o

/// %Y woromar 1 0,152 | 0,148 | 0,160
A )

< // XRK meppopawns | R =61 | 0160 | 0161 | 0,169
e, ’,/r, S %

YTCIUTHTEITB dy =210 Mm

OO

OONHIIOBOYHETH R.. =
KHPITHY yr

0,179 0,163 0,181

JOOUOOC K

JOOUCLX
L 900000004

0,194 0,188 0,202

Ryx=6,1 | 0,204 0,206 0,215

IIpumeuanus:

1. Kak BuiHO M3 TaOnuIbl JabHelIIee HapalyuBaHue nepgopaiuu Bee ciaadee u cradee
CKa3bIBaeTCsl Ha YAENbHBIX MOTEpSAX TEIUIOTHl. PaccMoTpeHHBIH ypoBeHb nepdopauuu (5/1)
BIIOJIHE JOCTaTOUYEH JIs 3P PEKTUBHOTO 0OecTieueHus ENEeBbIX CONPOTUBICHNUN TeIUIonepeaye.

2. BoiOpannpiii  Tanm  nepdopanuu  BHodHE dS(PQEKTHBEH UIsI CTEH C  IENEBBIM
COTNPOTHUBIIEHHUEM Terutonepenaye 10 4,0 M%-°C/Br.

Hwxe npuBeneHsl 3HaueHUs yAENbHBIX NOTEph TEIoThl it HTD mpencrasnsromero
co00#1 KOHCTPYKIMIO apMaTypbl U3 HEpKaBeIOUIel CTalu B BBICOKOI(P(HEKTUBHOM yTEIUIUTEIE.
ConocraBumocTh paznuuablx HTO mexny coboil Oyner ompenensTbes IUIOLIAAbIO CEUeHUS
apMaTypbl, NPUXOAAIICHCS HA EAWHUIYy JIUHBI dJIeMeHTa. JliIs NpUBElEHHBIX B TalIuIe
3HaueHud Ha 250 MM JUIMHBI 3s1eMeHTa npuxoxutcs 360 e CyMMapHOW IUIOLIAJM CEUYEHHUS
apMaryphbl.

Ta6auna I'.15 Y aeasnsie norepu temnorsl ¥, Br/(m - °C), nus y3i1a conpsikeHust
IUINTHI epeKPbITUS co cTeHoil. TpexcioiiHas cTeHa ¢ 06snuoBKkoi kupnuuom. HTD
pacnoJio:keHbl ¢ marom 1/1
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d, =160 Mmm
).o = lo: j.o =
0.2 06 |18
Rvi= 19126 | 0,081 | 0,063
120 1’22 1 1 ]
=, 0 250 .
: Ey; 4: 0115 | 0,098 | 0,094
i 7/ ocuosanue ’
3 HT3 =
—E /) Mowomt Ele 0131 | 0133 | 0,137
w| Wz 4 E HT3 ’
B d, =210 MM
e TUTHTETH n
TMPOKJT a = YI‘C R —
H obmmososssm | %7 " | 0,126 | 0,072 | 0,047
- KHPIHY 1,22
Ryr =
> a1 012 | 0,098 | 0,093
Rvi= 10144 | 0144 | 0147
6,1 ’ ’
[Tpumeuanus:

1. Ins nanHOW KOHCTpyKUMHU HauOosiee 3(pPeKTUBHBIM OKasbiBaeTcs mpuMmeHenne HTD
U1l CTE€H C OOJIBIIKMM YCIIOBHBIM COIIPOTHBIIEHUEM TeIIONepeiaye.

2. BeiOpannblii tun ycraHoBku HTD BrnonHe »¢dexTuBeH i CTEH € LENEBbIM
COMPOTHUBIIEHUEM Teruionepenayue 1o 4,4 M2 - °C./Br.

Ta6aunna I'.16 Yaeasnsie norepu temnorsl ¥, Br/(m - °C), nus y3na conpsiskeHus
IUINTHI epeKPbITUS o cTeHoil. TpexcioiiHas cTreHa ¢ 00nuoBkoi kupnudom. HTD
pacmnoJio:keHbl ¢ marom 3/1

d, =160 Mmm
120 - - _
o, 050 o= | A= | A=
0,2 0,6 1,8
: /7] ocuosanne Rvi= 1 5086 | 0,038 | 0,016
i HID /] Mmononut 1,22
'y 7 I’ 7, 7, R =
~ % "l,’ % 7 d yT
214 0076 | 0,055 | 0,049
MPOKJI a R =
ai) E 06IHIIOBOYHBIN 6? 0,095 | 0,092 | 0,097
KHPIHY ’
d, =210 Mmm
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Rys =
L2 0086 | 0,028 | 0,001
Rv= 10076 | 0,055 | 0,05
244 ! ! !

Rys =

o 0106 | 0,098 | 0,103

IIpumeuanus:

1. BeiOpannsiii tun ycranoBku HTD BrnomHe »>¢QexTHBeH Ui CTEH € IENEBbIM
CONIPOTHUBIICHHEM Tertonepeaayde 1o 4,8 M2-°C/Br.

2. Bapuant npumenenuss HTD  okaspiBaercss  Haubonee  3(h(EKTHUBHBIM U3
PacCMOTPEHHBIX U PEKOMEHYeTCs I SHEProd()PEeKTUBHBIX TPOEKTOB.

Crena - ¢ Hapy:XHbIM YyTelvieHHeM W TOHKOH 00unoBkoii (CO®TK wmam
BEHTHJIMPYeMBbIii (pacaj)

[Ipu HapyXHOM YTEIJIEHUH BBIXObI IUIUTHI IEPEKPBITUS 3aKPHIBAIOT YTEILIUTEIEM, U OHU
HE SBJIAIOTCS «MOCTHMKaMHU Xoisiofa». Jljis BBIOpaHHOIO BUJAA CTEH CJIEAYET YUUTHIBATH TOJIBKO
CTBIKM C OAJIKOHHBIMM IIJIMTAMHU, TaK KaK B 3TUX MECTaX pa3pbIBaeTCs CJION yTEIIUTENS.

ITapameTpsl, BIUSIOIIKE HA TIOTEPU TEILUIOTHI YEPE3 y3€EIl:

TEPMHYECKOE CONTPOTHBIICHUE €10 yTeIUTENs Ry, M2-°C/Br;

TEIUIONPOBOAHOCTH OCHOBaHUS Ag, BT/(M-°C);

nepdopanys MiIUThl NepeKphITUs Wil npuMmenenne HTO;

3¢} dexTHBHAS TONINHA ITUTHI MEPEKPBITHS Oy, MM.

Bo Bcex pacderax ToJIIMHA OCHOBAaHUS NpUHATA paBHOHM 250 MM, a TomuHa nepdopanun
- 160 mm.

BnusiHue y3ma cThika CTEHBI ¢ HapyXHBIM YTEIUIEHHEM C OaJKOHHOW IMJIMTONW HAaMHOTO
MEHBIIIE 110 CPaBHEHHIO C Y3JIOM CTBbIKA CTEHbl C IUIMTOW MEPEKpPBITHUSA Ui KIAJOK |
TPEXCIOWHBIX KOHCTPYKUUH. OTO CBS3aHO CO 3HAUUTEIbHO MEHBUIEH YAENbHOM IIMHON
OaJIKOHHBIX TUIUT. BiMsiHMe BEIOpAHHOTO y371a HE SBJISETCS ONPENESIONINM JIsl KOHCTPYKIIMH.

Ta6auna I'.17 Y peasnsie norepu temnorsl ¥, Br/(m - °C), nas y3ia conpsizkeHust
0aJIKOHHOM IJINTHI €O cTeHOoi. CTeHa ¢ HapYKHBIM yTelllIeHHeM U TOHKOH 00/ 1MII0BKOH.
be3 neppopaunu

d =
/ 7/ OCHOBaHHE J0=02 | 4=06 | =18
://% MOHOJIHT TysT = 0,583 0,660 0,838

7
T, g&; yTEIUITUTEND
5 W Rn.= |0550 |0638 |0,781
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30
Ryr = 0472 | 0536 | 0,626
6’0 ) i) i)

d, =210 Mmm

Ry: = 0704 | 0777 | 0958
1’5 ] ] ]

Ryr = 0669 | 0758 | 0915
3’0 ] ] ]
Rv=" o580 |o0650 | 0751
6’0 ) i) i)

[Tpumeuanus:

1. Ilnuta nepekpeiTust Oe3 mepdopalyy WIM HHOTO TEIUIO3AIIUTHOIO MEpOIPHSTUS
IPUBOAMUT K HU3KUM TEMIIepaTypaM Ha BHYTPEHHEW MOBEPXHOCTU CTEHbl U HedI(PPEKTHUBHBIM
noTepsiM TemioBoil sHepruu. IIpomep3aHue BO3MOXKHO TOJIBKO JJsi Hauboyiee TOHKUX H
XOJIOJIHBIX CTEH.

2. B Hacrosmeil Tabiuiie MpUBEACH y3€J, KOTOPBIA HCIIONB3YeTCs TOJIBKO B KayeCTBE
0a3bl HHTEPIIOJIALUY [T pacdeTa 3HaYeHUH .

Ta6amnna I'.18 Yaeasnsie norepu temnorsl ¥, Br/(m - °C), nus y3ia conpsiskeHus
0aJKOHHOI NJIMTHI €O cTeHOoi. CTeHa ¢ HAPYKHBIM yTelJIeHHeM U TOHKOH 00/IMII0BKOM.
Mepdopamms 1/1

d dy, = 160 MM

//y/// /) wiama 20=02 | =06 | 1o=18

e

S g

nepgopaiys

7 W Ry =
//// 7/ wosimx | - 0400 | 0413 | 0477

4 7 R..=
~| 7 yr
) yre 25 0346 | 0371 | 0419
Ry: = 0311 |0338 |0374
6’0 ] ) ]
d, =210 Mmm
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Ryr = 0483 | 0492 | 0556
15

Ryr = 0429 | 0456 | 0,510
3’0 ] ) L

Ryr = 0393 | 0421 | 0466
6’0 i) ) 1

[Tpumeuanue - Jlaxxe cpaBHUTENbHO HeOOdbIIas nepdopanyst IUIMTHI MEPEKPHITHS,
UCIIOJIb30BAaHHAsA B y3JIaX, IPUBOJUT K YMEHBIICHHUIO YEIbHBIX TEIUIOBBIX IIOTEPh YEPE3 y3€il B
cpenHeM B 1,7 pa3za U IPaKTUYECKU UCKIIFOYAET IPOMEP3aHUE B CTAHJAPTHBIX YCIOBUSIX.

Ta6auna I'.19 Yaeasnsie norepu temnorsl ¥, Br/(m - °C), nu1s y31a conpsizkeHust
02 IKOHHOM NMJIMTHI c0 cTeHoi. CTeHa ¢ HAPYKHBIM yTeNJleHHeM H TOHKOH 00JIMII0OBKOM.

IHepdopauus 3/1
d, =160 Mmm
J0=02 | 26=06 | 1o=18
Rys = 0279 | 0265 | 0285
1’5 ’ ’ '
IR ?ny(; - 0225 | 0227 | 0244
MOHOJIHT '
R, =
nepopamns | 0209 | 0219 | 0237
ﬁ ]

YTCIUHTEM® | — 510 MM

Ry, =
e 0335 |0315 | 0333
Ryr = 0281 | 0283 | 0302
3’0 b b )
Ryr = 0268 | 0279 | 0297
6,0 ’ ’ ’

[Ipumeuanue - CoOOTHOIIEHUE MYCTOTH/OETOHHBIE MepeMbldku 3/1 - THMOBOE I
COBpeMEHHOTO cTpouTenbCcTBa. OHO 2 ()EKTUBHEH, YeM COOTHOIIEHHEe TycToT 1/1, mpuMmepHO B
1,4 pas’a MW MTO3BOJCT JAOCTHUraTbhb LEJICBLIC 3HAUCHUA COINPOTUBJICHHUA TCIUIONIEpPEIAUC B
OOJIBIINHCTBE MPAKTUYCCKN BAXKHBIX CITYy4acCB.

Taoauua I'.20 YaenabHnbie norepu Temaorsl P, Br/(m - °C), 144 y3/1a conpsizkeHust
0aJKOHHON NMJIMTHI €O cTeHoi. CTeHa ¢ HAPYKHBIM yTelJIeHHeM U TOHKOH 00/IMII0BKOM.
Ilepdopauus 5/1

41




KP EX 4.02-111-2019
CII PK 4.02- 111-2019

d, =160 Mmm
10=02 | 70=06 | 1p=18
Ryr = 0227 | 0202 |0210
d 1,5 ’ ’ ’
- 250 RyT:
W— y 0173 | 0171 | 0,179
7 % // KJIajIka 30
, 7, MOHOMMT
v “ R =
//// 7 6YS 0168 | 0171 | 0,183
A7 % Tepbopama | >
N 7 54 dw =210 MM
/// J0=02 | 10=06 | 1o=1,8
4 / R, =
T 0269 | 0240 | 0244
Vi 15
Ry =
21 21 22
20 0219 | 0213 | 0,223
Ry: = 0213 10219 | 0230
6’0 i) i) )

[Mpumevanue - Kak BUAHO W3 TaONMUIBl JalibHEHIEe HapaliMBaHue mnepdopaiu Bce
crabee M ciabee CKa3bIBa€TCS Ha YJIENBHBIX IMOTEPSIX TEMJIOThl. PaccMOTpeHHBIH YypOBEHb
nepdoparuu  (5/1) BnomHe gocratoueH A d(pPeKkTUBHOrO oOecmeueHus —IeNeBBIX
COINIPOTHBIICHUI TeIUIoNepenaye, OJJHAKO BBI3BIBAET COMHEHHE TEXHHYECKas OCYIIECTBUMOCTh
OaJIKOHa C TOCTaTOYHOM Hecyllel ClIOCOOHOCTBIO IIPU TaKol nepdopanuu.

Hwuxe nmpuBeneHbl 3Hau€HUs YAENBHBIX NOTeph TemnoTel g HTO, npexacrasistomero
co00i KOHCTPYKIIMIO apMaTypbl U3 HEPXKaBEIOLIEH CTaau B BBICOKOI((PEKTUBHOM YTEIUIUTEIE.
ConoctaBumocts paznuyabix HTD mexnay coboit Oynmer ompenensiTbes TUIOMIAAbI0 CEUSHUS
apMatrypbl, NPUXOJALIeHcS HAa EIUHUIY JJIMHBI 3j1eMeHTa. s NpUBEACHHBIX B TabmuIe
3HaueHu Ha 1000 MM nuHBI 37eMeHTa mpuxoautces 536 MM CyMMapHOW IUIOIIAJU CEYEHUs
apMarypsl mwitoc 7000 MM CyMMapHOM IUIOIIA1 CeUeHUs] OETOHHBIX BCTABOK.

Ta6anna I'.21 Yaeasnsie norepu temnorsl ¥, Br/(m - °C), nus y3ia conpsikeHus
0aJKOHHO IMJIMTHI €O cTeHOoH. CTeHa ¢ HAPYKHBIM yTeIlVICHHeM U TOHKOI 00/ 1MIIOBKOH.
HTD B 1anHOM ci1y4ae pacnoJsiokeHbl HellpepbIBHO

d, 250 dy = 160 mm
Ao = Ao = Ao =
V772 xnanxa 02 |06 |18
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Ry =
e | 0101 | 0156 | 0351
Rvi= | 0158 | 0,149 | 0,155
3’0 ] ] 1
Rv= 10168 | 0173 | 0,182
6’0 i) i) 1
d, =210 Mmm

o= | A= | A=

02 |06 |18
Rvi= | 0102 | 0.147 | 0,134
1’5 b b b
Rv= | 0166 | 0,152 | 0,156
3’0 b b b
Rvi= | 0182 | 0184 | 0,193
6’0 ] ] b

HpI/IMe‘laHI/Ie - HpI/IMeHeHI/Ie HT3 mno3Bonser ,Z[O6I/ITLC$[ TEX MXKC TCINIO3allIUTHBIX

XapaKTEepUCTHK y37a, uyTo U mnepdoparus (5/1), mpu yclIoBUU BBITOJHEHHUS KOHCTPYKTHBHBIX

TpeOOBaHU MO HECYIIEH CITIOCOOHOCTH.

CTeHa - TOHKOCTEHHbIE NaHeIn (B TOM 4YHucCJjI€ C3H}IBH‘I-H3H€J’[I’I)

[TapameTpsl, BIUSAIONIME HA IOTEPH TETUIOTHI Y€pe3 y3e:

2
TEPMHUYECKOE CONPOTHBIIEHUE €051 yTeruunTens Ry, M™-°C/BT;

HaJIn4yue OO0JIHUIIOBKHY;

nepdoparys MIUThl NePEKPHITUS;

3¢ dexTrBHAS TONINHA IIUTHI IEPEKPHITHS Uy, MM.
Bo Bcex pacuetax TonuuHa nepgoparuun 160 M.

I[J'ISI maHener 0Oe3 06J'II/II_IOBKI/I MaJIOBCPOsITHA YCTAaHOBKaA ImaHenell B INIOCKOCTHU

nepdopainuu, ModTOMy UX CleAyeT HaBelIMBaTh, CHAPYKU 3aKpblBas MAHEIbIO TOPEL IIUTHI
NEePEeKPbITUs. 3HAYEHUs YAENbHBIX MOTEPh TEIUIOTHI JJIS Pa3lIMYHBIX BapHaHTOB Iepdopanuu

JaHBbI It ME€CTa BBIXOJa OaJIKOHHOM IIIUTEI.

B kauectBe creHok nanenel Bbiopans! aucThl [’ BJI Tonmunoi 10 Mm.
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Tadoauuna I'.22 Ynpeabnsle norepu temwiorbl ¥, Br/(m + °C), 11 y3/1a conpsizkeHUs

0aJIKOHHOI IJIUTHI cO cTeHol. CTeHa - TOHKOCTeHHad maHeJab. be3 OﬁJII/IIIOBKI/I

d, =160 Mmm
Ry= |Ry= |Ry=
2,0 4,0 7,0
d be3
2 0,975 | 0,802 | 0,623
$eoLs /// MOHOJIHT reppoparti
- 11 0521 | 0435 |0383
feiss: XK mepopams
rSesei 3/1 0,302 | 0,256 | 0,248
I 088777, SR yrenmems
e // g 5/1 0221 | 0,190 | 0,193
ALV VRS
d, =210 Mmm
bes 1,179 | 0,985 | 0,777
- nepdoparyu
1/1 0,640 | 0,550 | 0,487
3/1 0,371 | 0,329 | 0,316
5/1 0,271 | 0,244 | 0,248
[Tpumeuanus:

1. I3 Tabauisl BUAHO, KaK CUJILHO BiHsET nepdopalus Ha yAeTbHbIC TEIIOBbIE MOTEPU
yepe3 y3en. B y3nmax 6e3 mepdopamuu uinu ¢ nepdopaiueit B cooTHomeHnu 1/1 mpoucxoaut
MpoOMep3aHue U OHU HE MOT'YT OBITh PEKOMEH I0BAHbI K IPUMEHEHUIO.

2. B cBsI31 ¢ TOHKOCTBIO CTEHBI y3€JI CThIKa ¢ OaTKOHHOW TUTUTOMN CO3/1aeT CYIICCTBCHHBIS
yACNbHBIC TEIUIOBBbIE TMOTEPU JOaKe NpH yCWIeHHOW mnepdopanuu. OmHAKO, €CIU IMaHeln
HaBEIIUBAIOT CHAPY)XH U TEIJIOBBIE MOTEPH MPOUCXOAT TOJHKO MO OAJIKOHHBIM TUIUTAM, TO
OTHOCHUTEIIbHO MaJIbl€ YAEJIbHBIE MPOTSHKEHHOCTU Y3J1a MPUBOAAT K MOHWKEHHOMY BIIMSIHUIO Ha
MIPUBEJICHHOE CONPOTUBIIEHUE TEIUIONEpEAaue CTEHBI.

3. Baxxnelmum i y3/a CThIKa TOHKOCTEHHBIX TaHeNnel ¢ OalKOHHOM TUIMTON SBISETCS
COBMAaJIeHUE TUIOCKOCTH yTerumdtenss ¢ mnepdopaunueii. HecoBmamenue mepdopanuu ¢
YTEIUTUTENIEM HEIOMyCTUMO, TaK KaK MPUBOJIUT K MMPOMEP3aHUIO CTCHBI.
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Taouuna I'.23 YaeabHble norepu Temwnorsl ¥, Br/(m « °C), st y3j1a conpsikeHus
0aJIKOHHOI MJIMTHI CO cTeHOoi. CTeHa - TOHKOCTeHHasi maHe b, O0JIMIOBKA U3 KUPIIMYa

d, =160 mm
RyT: RyT: RyT:
2,0 4,0 7,0
120
g% Ez;bopaum 0,779 | 0,675 | 0,548
13383! 7/ wmonomat
1eess: 1/1 0,438 | 0,390 | 0,352
1sess: XK mepopamas
REH AR 3/1 0,258 | 0,238 | 0,233
% 544 YTEIUTHTEND
<\ %' 5/1 0,190 | 0,177 | 0,185
7 / ,;/, E o6MHII0BOIHEIH
: Xnpr d, =210 Mm
5 B
a3 = 0,935 | 0823 | 0677
} BRI nepdopanuu
1/1 0,535 | 0,490 | 0,444
3/1 0,319 | 0,302 | 0,296
5/1 0,235 | 0,227 | 0,235
[Ipumeuanus:

1 VBenuueHue TOJIIMHBI CTEHBl 3a CYeT OOJUIIOBKM B MOJKHUpPIUYA IMPUBOAUT K
3HAYUTEIBHOMY CHMKEHHUIO TEIJIOBBIX IOTEPh M MOBBIIIEHUI0 MUHUMAIbHOW TEMIIEPATyphl Ha
BHYTPEHHEH MOBEPXHOCTU cTeHbl. HecMOTps Ha 3T0, peKOMEHIAlK AJIsl CTEHbI 0e3 00JIMIIOBKU
KHPIIUYOM COXPAHSAIOT CBOIO AKTYaJIbHOCTD.

2 JIns y3na Ge3 mepdopauuu uiau ¢ nepdopainueid B cooTHoumeHun 1/1 mpoucxomut
IpoMep3aHue U OHU HE MOTYT ObITh PEKOMEH/1I0BaHbl K MPUMEHEHUIO.

3 OOnuIOBKa KUPIMYOM TOJBKO B MaJO3TaKHOM CTPOUTENIBCTBE HE Oy/I€T ONMUPATHCS Ha
NEPEKPBITHE, YTO MO3BOJIUT COKPATUTh MPOTSHKEHHOCTh Y3J1a /10 MPOTSKEHHOCTH OaTKOHHBIX
IUIUT. B MHOTrOATa)XHOM CTPOUTENBCTBE BIMSHHE CThIKA CTEHBl C IUIUTOM NEPEeKpHITHS Ha
IPUBEIEHHOE COITPOTUBIIEHHE TEIJIONEpeiade CTAHOBUTCS ONPEAEIAIONIUM HapaBHE CO CBSA3SIMU
B [IAHEJISIX.

4 BaxxHeMIINM JUIsl y3J1a CThIKA TOHKOCTEHHBIX MTaHEJNIEeH C ININTOW MEPEKPBITUS SIBIISETCS
COBIMAJICHWE IUIOCKOCTH yTerurens c¢ nepdopanueit. HecoBmagenue mnepdopauun ¢
YTEIUIUTENIEM HEAOMYCTUMO, TaK KaK IPUBOJUT K IIPOMEP3AHUIO CTEHBI.

CreHna ¢ BHYTPEHHHUM yTeIlJICHHEM

IIpu BHyTpeHHEM YyTEIUIEHUH HEOOXOJMMO OOeCleYrBaTh HAAEKHYIO MapOH3OJISAIHIO
U3HYTpU NomenieHusi. KOHCTpyKTUBHOE pellleHre y3/1a U TOJIIUHY CJI0s TEMIOU30SIHOHHOTO
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MaTepuaja HEOoOXOAMMO BBIOMpPATh WCXOAS M3 YCIOBHS OTCYTCTBHSI KOHJEHCAaTa B MECTax

COIPSDKEHHSI 3JIEMEHTOB CTPOUTENBHON KOHCTPYKIIHH.

[TapameTpsl, BIMSAIONINE HA TIOTEPU TETIJIOTHI YEPE3 Y3eI:

TEPMHUYECKOE CONMPOTUBIICHUE CI0s yTeruTens Ry, M>-°C/Br;

TEIJIONPOBOHOCTh OCHOBaHuUsA g, B1/(M-°C);

TOJIIMHA OCHOBaHus Uy, MM;

nep@oparys mWIuThl MEPEKPHITHS;

3¢ peKTUBHAS TONIIMHA IUTUTHI HEPEKPHITUS Oy, MM.

Bo Bcex pacuerax tommuHa nepdopanuu 160 M.

OCOOEHHOCTh BHYTPEHHETO YTEIUICHHS TO, YTO «MOCTHKAMH XOJIOZa)», aHAJIOTUYHBIMH
COTIPSIKCHUSIM C TUTUTAMHU TIEPEKPBITHS, SBISIOTCS IPUMBIKAHWSI BHYTPEHHUX CTEH.

Taboauua I'.24 Yaeabnbie norepu Temorsl ¥, Br/(m « °C), ajs1 y3.1a conpsizkeHUsl MIIUTHI
nepekpbITHSA €O cTeHoi. CTeHa ¢ BHYTPeHHUM yTenjienueMm. be3 nepdgopaunu

d, =160 MM, d, = 200 MM

/10 = 0,2 /10 = 0,6 /10 = 1,8

— Ry:=1,0 | 0,646 0,683 0,825

7 OCHOBAHHC
// Ryx=2,5 | 0,608 0,675 0,796

AR Ay = 160 M, do = 400 Mm

77 8RS yrewmmem | R, =10 | 0450 | 0481 | 0,656

Ry:=25 | 0,438 0,517 0,692

d, =210 mm, d, =200 MM

Ryx=1,0 | 0,796 0,817 0,950

Ryx=2,5 | 0,752 0,813 0,933

d, =210 mm, d, =400 MM
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Ry:=1,0 | 0,565 0,579 0,748

Ryr=2,5 | 0,548 0,621 0,804

[Ipumeuanue - B Tabnuie nmpuBeAEH y3ed, KOTOPHIH HCHOJB3YIOT TOJBKO B KauecTBe
0a3bpl UHTEPIIOJSLMY [T pacueTa 3HaUCHUN .

Taoauua I'.25 YnaeabHble norepu Temiorsl 7, Br/(m - °C), nist y3i1a conpsizkeHust
IUIMTHI IepeKPbITHS €O cTeHo. CTeHa ¢ BHyTpeHHUM yTensieHueM. [lepdopauus 3/1

d, =160 mm, d, =200 MM

0=02 | =06 |4 =18

Ry:=1,0 | 0,227 0,206 0,233

]

Ryx=25 | 0,227 0,242 0,273

e

7,/ ocuosaune dy = 160 MM, do =400 MM

d,
77

%% wowomm ' 10 0210 | 0177 | 0196

T UL L
YYYYYYYYY

R meppopammx | R =25 | 0198 | 0206 | 0,252
m yremwmrens | d; =210 MM, do =200 MM

Ry,=1,0 | 0,283 0,252 0,273

Ryx=25 | 0,288 0,300 0,331

ITIXIIXXIXIY

d, =210 mm, do =400 MM

Ryx=1,0 | 0,265 0,219 0,229

Ry:=2,5 | 0,252 0,256 0,302

JUis BHYTPEHHETO YTEIUIEHHs CTEH 4acTO MPUMEHSIOT TOHKHM PYJIOHHBIM YTEIUIUTEIND,
00KJIeeHHBIN (HOTBIOM, C CO3/ITaHMEM BO3JYIIHOW MPOCIONKK C BHYTPEHHEH CTOpoHEI. B cimyuae
IPUMEHEHUS TaKOro YTEIUIMTENsT COBMECTHO C OOBIYHBIM yTemieHueM B Tabnumax 1.24 -
I'.25 BMecTO TepMHUYECKOIO COMPOTHUBIIEHUS YTEIUIUTENS CIIeyeT HCIOJIb30BaTh CyMMapHOE
TEPMHUECKOE COMTPOTUBIICHHE BCEX CIIOEB YTEIUICHHMS, BKJIIOUasi BO3YLIHYIO MPOCIOHKY.

R}"r+ = Z RS‘ + Rﬂ'P’ (Fz)

rae Rs - TepMUYecKkoe COMPOTUBIICHUE CIIOS YTEIUIUTE, M2-°C/BT, o gopmyre (5.6);

Rup - TEpMHUYECKOE CONPOTUBIEHUE BO3YIIHOM MIPOCIONKH, M2-°C/BT, o Tadnwuie 1.

Takxkxe MOXHO TpUMEHATH Tabmuiy [.26, cHenuanbHO  PACCUYUTAHHYIO  JUIS
MHOTOCJIOHOTO  yTEIUIEHWs] € BO3AYIIHOM MPOCIOIKOM, OOKJIeeHHOW 10 BHYTpEHHEH
MOBEPXHOCTHU (OJILIOM.
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Taouuna I'.26 YaeabHble norepu Temwnorsl ¥, Br/(m « °C), s y3j1a conpsikeHus
IUIATHI MEePEeKPbITUS €O cTeHOo. CTeHa ¢ ABYXCJIOMHBIM BHYTPEHHUM yTeIlJICHUEM U
3aMKHYTOH BO31YIIHO# MPoca0iikoii ¢ mnokpeiTuem. [lepdopanus 3/1

d, =160 mm, do =200 MM

20=02 | =06 | =18

Ry:=1,0 | 0,227 0,216 0,245

BO3AYIIHAS
d lﬂwmm ; R,=30 |0225 |0244 |0,278
> = // OCHOBaHHE
:'] W ion du = 160 MM, do = 400 Mm
7 E! 2% meppopamna | Rr=15 | 0207 | 0185 | 0,212
A 1 cro R.=30 | 0197 |0208 | 0,255
= /// %544 o yTenHTeNs d
7 T d, =210 mm, dy = 200 MM
% H ||\ 3 2 cno#i
% AR yremwmresi | g =15 |0,284 | 0265 | 0,289
a2 IN ———  OTPERAIONAA _
N neHKa R,=30 | 0289 |0302 |0,335

d, =210 mm, do =400 Mmm

Ryx=15 | 0,262 0,229 0,248

Ry+=3,0 | 0,251 0,258 0,307

I'.4 Yribl cTeH

B nHacrosimeM pasnene TEIIO3alUTHBIM 3JIEMEHT - Yrojl CTEHBI, MOApa3yMeBaeTCs, Kak
YUCTO T€OMETPUYECKUH, T.€. IIPU €r0 PACCMOTPEHUU YUYUTHIBAIOT BIUSAHUE HA YACIbHBIEC IIOTEPU
TEIUIOTHI TOJIBKO OT UCKaXEHUsI TEOMETPUH CTEHBI B 30He yria. Ha mpaktuke, s 60IbIIMHCTBA
KOHCTPYKLUHA  CTEHBI, yIrOJd  CONPOBOXKAACTCS  JONOJHUTEIBHBIMM  CBA3SIMH WU
KOHCTPYKTUBHBIMHM PEIICHUSMH, TaKXE YBEIMUMBAIOIIMMHU IOTEPH TEIUIOTBL. OJTU CBSI3U U
penIeHus JOJKHBI PacCMaTPUBATHCS KaK OTJEIbHBIE TEIUIO3AIIUTHBIE AIEMEHThI. TakoW MOIX0.1
MO3BOJISIET 3HAYUTEJIBHO COKPAaTUTh YMCIIO BapUAHTOB Y3JI0B, HEOOXOAMMBIX Ul pacueTa, U
YOOPSAIOYUTh ITOHUMaHUE SIBJICHWM TEIUIoNepeHoca B yriax creH. Hampumep, TapenpuaTsie
ankepbl B COTK psAmoM ¢ yriioM yCTaHaBIMBAIOT 4Yallle, HO UX YYHUTBIBAIOT OTAEJIBHO OT yrjia
BMECTE C OCTAJIbHBIMU TApEIb4aTbIMU aHKEPAMH.

Bo3MOXHBI Ba BapuaHTa HCIIOJIHEHUS YIJla: BBINTYKJIBIA U BOTHYTBIA. ['eomerpus sTux
BAPUAHTOB IPAKTUYECKU IPOTUBOIOJIOKHA, @ 3HAYMT M BIUSHME Ha TEIUIOBBIE IOTEPU
IIPOTUBOIIOJIOKHO, TaK KaK YroJl paCCMaTpPUBAIOT, KAK YACTO FEOMETPUUYECKUH DJIEMEHT. B cBA3M
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C 3TUM YJEJIbHBIC IIOTEPU TEIUIOTHI JJIs BBITYKIOIO YIJIa IIOJOKUTEIbHBIE, a 111 BOTHYTOI'O yria
OTPULIATEIILHEIE.

HauOonpiiee BiaMsiHME HA U3MEHEHHUE TEIUIONOTEPh OKA3bIBAIOT YIJIbI CTEH B HEOOJBIIMX
31aHUSAX, HAIIpUMEp, KOTTEIKaX.

Jns u3pe3aHHBIX M COJAEPXKAIIMX 3HAYUTEIBHOE YMCIIO YIVIOB 3JaHUN BIUSHHUE YIJIOB
HAa00OpOT CHUKEHO, YTO CBSI3aHO C YACTUYHOW KOMIIEHCALIMEHN BBITYKIIBIX YIJIOB BOFHYTLIMI/Il.

Kaagka u3 0JIOKOB JIerkoro, 0co00 JEerkoro H sIYeHcTOro O0eTOHOB, WJIH
KPYNHO(GOPMATHBIX KAMHEN ¢ 00JIMIOBKOH KUPITHYOM

[TapameTpsl, BIHSIONIKE HA IIOTEPU TEIUIOTHI Yepe3 y3ell:
TOJIIMHA KIAAKA O, MM;

TETIONPOBOJHOCTh KAMHS Ayay, BT/(M-°C).

Tadoauua I'.27 Yaeabnbie norepu Tenaorsl ¥, Br/(m « °C), a5 yria KJIaaku

. . Beinmykienii yroa
Beimyxisii Boruyrsii

A‘KaM = j’KB,M = j‘Ka,M =
0,1 0,18 0,32

120

T d

W, )

0,051 0,085 0,136

/

// N

0,052 0,088 0,143

\ x\ 300

NN | d, =
120/

0,053 0,092 0,153

:&.

/7 ocHoBanue

Bornyrslii yron

00IHILIOBOYHEIH

d. =
KHpIHY K i i i
200 0,149 0,26 0,421

! Jis 3maHuWii ¢ MPSAMBIMHU yIJIaMH BBITYKJIBIX YIJIOB Bcernma Oyaer Ha 4 Ooublie, YeM BOTHYTHIX. U3
MPUBEJCHHBIX B Tabimnax [7.27, .28 3HadeHuit BUAHO, YTO BBINYKIIBIC YTIIBI MEHBIIE BIHSIOT Ha TOTEPU TETUIOTHI,
YeM BOTHYTBHIC, a 3HAYHT, IPU OOJNBIIOM KOJMYECTBE YIIIOB (sl m3pe3aHHOro (hacama 3[aHUs) UX CyMMapHOE
BIIUSTHUE HA TOTEPH TEIJIOTHI MOXET CTaTh OTPUIATENBHBIM, T.e. MPHUBOJUTH K COKPAIIEHUIO MOTEPh. ITO
MPOTHBOPEYHUT OBITOBOMY IPEACTABICHUIO O TOM, YTO 4eM OOJbIle yTiIoB, TeM Ooublne morepu TemtoTel. Ho, Ha
caMoM Jienie, o0a 9TH YTBEPXKISHHUS BEPHBI, TMPOCTO IS 3JaHWs C M3pe3aHHBIM (acajoM YBEITUYCHHE TOTEPh
TEIJIOTHI MPOUCXOIUT HE M3-3a HAJTMYUHUS YTJIOB, a M3-3a YBEJIMUCHHUS TUIOMIAH TTOBEPXHOCTH, KOTOPOE MHOTOKPATHO
MIPEBBIIACT BIUSHUE YTIIOB.

JJi1 TOHKOCTEHHBIX MaHeJel (B TOM YHCIE COHABHY-NIAHENCH) M CTEH C BHYTPCHHUM YTCIUICHUEM, YYET
yIia, Kak TeOMETPHYECKOT0 3JIEMEHTa, IIPH pacdyerax He TpeOyercs.
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dKJ'I =

o 0,146 | -0257 | -0.427
do= | 0144 | 0256 | -0.436
500 ) ) i)

HpI/IMe‘-IaHI/Ie - U3 Ta6JII/II_IBI BUJHO, YTO OMNPCACIIAIONICS BIMAHUC HAa YACIBLHBIC MMOTCPU
TCIIOTEI YC€PE3 Y3€JI OKAa3bIBACT TCILIOMPOBOJHOCTE BHYTPECHHEIO CJIOS. HpI/I‘ICM, YACIBbHBIC
IIoTepPU TCIIJIOThI 3aBUCAT oT TEIIOIIPOBOJHOCTH BHYTPECHHETO CJI0A IIOYTHU
MIPpAMOIIPOITIOPIHUOHAIBHO. Ha ocHOBanmu 3TOr0 3aMeyaHusl MOKHO IIOHATH, IMTOYEMY IJId CTCH C

BHYTPEHHUM VTEIJICHUEM YYeT YIJIOB CTEH MpH pacyeTrax HPHUBEIEHHOTO COINPOTHUBICHUS
TEIUIONEPEIAau€ HE CYLIECTBEHEH.

CreHa - ¢ HapyXHbIM yTeIUICHHEM M TOHKOH O0MIOBKOH (IUTYKATYPHbIH WJIM
BEHTHJIMPYeMbIH (acaj)

B orcyrcTBue apyrux maHHBIX TaOnwiy .28 MOXXHO MPUMEHSTH M ISl TPEXCIOWHBIX
CTeH ¢ A(P(HEKTUBHBIM YTEIUTHTEIIEM B OOJUIIOBKOW U3 KUPITUYHON KIIAIKH.

[TapameTpsl, BIUSIONINE HA TOTEPHU TEILIOTHI Yepe3 y3ell:

TEPMHUYECKOE CONMPOTHUBIICHUE €0 yTeIUUTeNs Ry, M2-°C/BT;

TEIUIONPOBOAHOCTH OCHOBaHUS Ag, BT/(Mm-°C).

Taoiauuna I'.28 Yaeasbnbie norepu remorsl ¥, Br/(m - °C), nast yraa COTK

Belmykiiblii yroi
Bermykisii
20=02 | 4=06| 4 =18
dg 250 ° ° °
77 BormyTait Ry:=1,5 | 0,088 0,167 0,234
:;_/é | | _ Ry:=3,0 | 0,076 0,121 0,15
%7 : 1 |R.=60[006 [008 |0093
I N \Q
LIRS Bornyrslii yron
N\
; #sz\\ Ry,=15 | -0,177 | -0,263 | -0,311
/7 ocHOBaHHE x}fq\\\
SRR - - - -
2% yrenmrens i 550\ Ry:=3,0 | -0,141 0,181 0,199
Ry:=6,0 | -0,109 | -0,126 | -0,133

I'.S IlpumbiKaHHE OKOHHOTI'O 0JI0KA K CTEHE

V3en IMPUMBIKAaHHUA OKOHHBIX W JBCPHBIX OJIOKOB K CTEHaM SBJSETCS Haubosee
PacnpoCTPAaHCHHBIM 3JIEMCHTOM U BCTPEUACTCA MPAKTHYCCKU HA KaXXKJ10M 3JaHHUU.
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OmuOKy TpHU BBHIOJHEHUU Yy3J1a TPUMBIKAHUS OKOHHOTO OJIOKAa K CTEHE SIBISIFOTCS
4acTOW MPUYMHOHN MPOMEP3aHUS OTPAXKIAIONINX KOHCTPYKITHH.

[Tpu cocraBieHUH TAOIUI] MPEIIOIATAIOCh, YTO MPOCTPAHCTBO MEXY CTCHON U paMoi
OKHa 3arneHuBaroT. ToiuHa cios neHs 20 MM.

VI[CJIBHBIG IMPOTAKCHHOCTU IMPUMBIKAHUSA OKOHHBIX W JIBCPHBIX 6JIOKOB K CTCHE Ha
MpaKTHKE KOIeOI0Tes B peaenax ot 0,5 10 1,5 m/m?.

Kaagka u3 0JIOKOB JIerkoro, 0co00 JEerkoro H sIYeHcTOro O0eTOHOB, WJIH
KPYNHO(GOPMATHBIX KAMHEN ¢ 00JIMIOBKOH KUPITHYOM

[TapameTpsl, BIMSIONIME HA IOTEPH TEILIOTHI Yepe3 y3ei:
TOJIMHA KIAAKA Oy MM;

TEIIOMPOBOIHOCTh KAMHS Ayay, BT/(M-°C);

TONIIUHA pambl Uy, MM;

HaJIM4YKe 3y0a Mpu yCTaHOBKE OKHA d;, MM.

Tadoauua I'.29 Yaeabuble norepu Temaorsl ¥, Br/(m ¢ °C), aas y3jia npuMbIKAHUA
OKOHHOTO 0J10Ka K cTeHe. Kiiagka u3 0J10KOB JIerkoro, 0co00 JIerkoro u si4eucToro 6eToHoB
WIN KPYNHO(GOPMATHBIX KaMHel ¢ 00,1nnoBKoi kupnuiom. Pama 60 mm

d;=0 MM
j"KaM: j’KaM = j’KaM =
d 0,1 0,18 1,32
¥ " —
// OCHOBaHHE 2810_ 0,017 0,040 0,071
d, OONMMIIOBOYHBIR | ¢ =
KHPITHY 31810 0,038 0,067 0,106

//// 2‘6”0: 0,063 | 0110 | 0,169
¢

L

/////‘\// d; = 60 MM

120 d, d. =
200 0,008 0,025 0,050
Oir = 0,029 0,054 0,088
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500

0,056

0,100

0,152

HpI/IMe‘-IaHI/Ie - I[JISI Bbl6paHHOFO BUJa CTCH BJIMAHHUC TOJIIMHBI paMbl Ha YJICJIbHBIC

MNOTCPU TCIJIOTHI OYCHb BCJIMKO. TOJIH_[I/IHa paMbl B 60 MM U McHEEe HE MO3BOJISICT JO0CTHUYb

BBICOKHX INPUBCIACHHBIX COHpOTI/IBJ'IeHI/Iﬁ TEIuIonepeaady€ CT€Hbl, KPOME TOI0, Majas TOJIIIHHAa

PpaMBbl IMOBBIIIACT BEPOATHOCTD IIPOMEP3aHUA y3Jia.

Taoauna I'.30 Yaeabnsie morepu temwiorsl ¥, Br/(m

+ °C), A y3Jia IPUMBbIKAHUS
OKOHHOro 0/10Ka K creHe. Kitaaka u3 6J10K0OB JIerkoro, 0co00 JIerkoro U si1eMcToro 6eToHoB
WIN KPYNHOGOpPMAaTHBIX KaMHeil ¢ 00,1nuoBKoi kupnuyom. Pama 80 mm

d;=0 MM
dKJl = /1KaM = j~KaM = j~KaM =
200 0,1 0,18 0,32
Oen =
: // T 300 0,010 | 0,027 0,054
obmauosoumsiii | Gt = 0,029 | 0,054 0,087
K"’pn"q 500
dKJ'I =
200 0,054 | 0,096 0,150
ds = 60 MM
120 Oen =
200 0,004 | 0,017 0,038
Qo= 10023 | 0044 0,073
300 ’ ’ ’
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O =
500

0,048

0,088

0,135

Tadoauua I'.31 Yaeabnbie norepu Tenaorsl ¥, Br/(M « °C), 1J1s1 y3/1a IPUMBbIKAHUSA

OKOHHOTIO 0/10Ka K cTeHe. Kitaaka u3 0/10K0B J1erkoro, 0000 JIerkoro U s4eucToro
0eTOHOB, HJIN KPYNHOGOPMATHBIX KaMHell ¢ 00,1nnoBKoH kupnuyoM. Pama 120 mm

UUU[

7

/////

120

/ / OCHOBAHHC

0OTHIIOBOYHBIH

KHPITHY

d; =0 Mm
j“KZ].M = AKHM = j“‘KaM =
0,1 0,18 032
da= | 0,010 0,031
200 ’ '
do= | 9017 | 0033 0,058
300 b b )
da= | go42 | 0075 0117
500 b ] )
d; = 60 MM
do= | 0,004 0,021
200 ! !
A= | 5013 | 0,027 0,048
300 b b )
O 0038 | 0,069 0.106
500 H ] )

CreHna - TpexcJI0iHasA ¢ 00JIMIOBKON KHPIIMY0M

HapaMeTpH, BJIMAIOIHNEC HA MOTCPU TCIJIOTHI HEPE3 Y3CII:

pacIoioKeHHE OKHa;
HaXJIECT YTCTUTUTEIS;
TOJIIMHA pambl dp, MM;

2
TEPMHUYECKOE CONMPOTHUBIIEHUE €10s1 yrermTens Ry,, Mm™-°C/Br;

TETJIOTPOBOIHOCTh OCHOBaHUSA Ag, BT/(M-°C
Tommuua ocHoBaHus 250 MM.

CYH_ICCTBYCT ABa TPUHOUIIMAJIBHO Pa3HbIX BdpUaHTa PACIOJOXKCHUA OKHA - paMa

paciojiok€Ha Cpaly 3a 06J'II/II_IOBO‘-IHLIM KHPIIUYOM (1) n pamMa pPacioJIOKCHa Cpasy 3a

YTCILIUTEIICM (2) Bo BTOPOM CJIY4a€ KOHCTPYKIUA Y3JIa TCIIOTCXHUYCCKU aHAJIOTHYHA

HITYKaTypHOMY (acaay U 3HaYEHHS YAEIbHBIX MOTEPh TEIUIOTHI CIEAYyeT BHIOMpATh MO Tabiuie

['.33, 3aMeHsIq HapyKHBIH MITYKAaTypHBIA 0K HA OOJIUIIOBKY KUPITUYOM.
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Tak kak OKOHHBIM OJOK (aKTHUECKH pPACHOJAracTcs B YTEIUIUTENE, JOJDKHBI OBITh

MPEIYyCMOTPEHBI 3JeMeHThl KperuieHus. CymiecTByeT OOibIIold BHIOOp BapHAaHTOB KPEIUICHUS
OKOHHOTO 0JI0Ka, OOJBIIMHCTBO U3 KOTOPBIX CHJIBHO BIIMSET Ha yJeNbHbIC IOTEPU TeIIOTHL. [1pu
pacuerax 3HaueHMi Tabmuusl .32 mpeanosaraanchk TOYEUHblE METAJUIMYECKHE KPEIUICHMs, B
Cllyd4ae HCIIOJIb30BaHUS NPOTSHKCHHBIX METAJUIMYECKUX KPEIUICHUH, IPUBEICHHBIC 3HAYCHHUS
[IPUMEHATH HEIIb3.

Taoauua I'.32 YaeabHbie norepu Temaorsl ¥, Br/(m ¢ °C), 14141 y3/1a IpUMBbIKAHUSA
OKOHHOTrO 0J10Ka K cTeHe. TpexcioiiHas cTeHa ¢ 00JIMIOBKONH KHPIIHMYOM

ng X d,=60 | d,=80 | dp=120
) ///// OCHOBaHHe Ry, =
pama 77 1y5T 0,121 0,104 0,083
d ]
S Tex 00IHIIOBOYHBIA
\p KHPIHY Ryr =
t_;[ e 30 0,121 0,104 0,079
1 77 388 yrenwrems |
% / % RyT =
/‘k///// 6.0 0,132 0,114 0,092
120 4, 250

[Ipumeuanue - HecMOTpss Ha KaXXyUIylHOCS ONTUMAJIbHOCTh PACIOJOXKEHHS OKOHHOTO
O5oKa B yTeIwIuTese, TPEeOYIOUIMECs AIIEMEHTHI KPEIUICHHUs (ake JOKaJbHBIE) JEeNaloT TaKoe
pelleHre OJHUM U3 CaMbIX XOJIOAHBIX. TOJIbKO TIIaTenbHass mpopadoTka y3da U
JIOTIOJIHUTEIBHOE YTEIIEHHE MOTYT YIYUIINUTh €r0 XapaKTePUCTUKH.

CteHa - cCHCTEMBI d)acajmble TENJOU30JAINMOHHBIC, KOMIIOZUIIMOHHBIC C
HApPY/KHBIMHU HITYKATYPHBIMH CJI0OSIMH

[TapameTpsl, BIHSIONIME HA TIOTEPH TEIJIOTHI Yepe3 y3ei:
pacroIoKeHUE OKHA;

HaXJIECT yTerTuTens dy, MM;

TEPMUYECKOE CONPOTHUBIICHUE CIIOS yTEIUIUTENA Ryy, M>-°C/Br;
TEIUIONPOBOAHOCTH OCHOBaHUS A, BT/(M-°C).

TonmmHa ocHOBaHMs 250 MM.

TonmmHa pamel 70 MM.

Taoauua I'.33 Yaeabnbie norepu Temaorsl ¥, Br/(m - °C), 1J11 y3/1a NpUMBbIKAHUSA
OKOHHOTrO 0J10Ka K cTeHe. CucTeMbl (pacaHble TENJIOU30ISIIIUOHHbIE, KOMIIO3UIIHOHHbIE €
HAPYKHBIMH IITYKATYPHBIMH cjosiMu. Pama cpa3sy 3a yrenimrenem

d, d, =0 mMm

|| : naya %// OCHOBaHHE 40=02 | =06 | 4p=18
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Ry:=15 | 0,054 0,098 0,133

Ry:=3,0 | 0,050 0,092 0,127

Ry:=6,0 | 0,055 0,097 0,129

d, =20 mm

Ry:=1,5 | 0,042 0,067 0,083

Ry:=3,0 | 0,033 0,054 0,069

Ry:=6,0 | 0,034 0,056 0,068

d, = 60 Mmm

0=02 | =06 | 10=1,8

Ry+=15 | 0,013 0,031 0,042

Ry:=3,0 | 0 0,010 0,019

Ryx=6,0 | O 0,006 0,012

Ta6auna I'.34 Yaeabnsie norepu temnorsl ¥, Br/(m « °C), 14 y3j1a npuMbIKaHUS
OKOHHOT0 0;10Ka K cTeHe. CHcTeMbl (hacagHble TeNI0M30IAIMOHHbIE, KOMIIO3UIIMOHHBIE €
HAPYKHBIMH INTYKATYPHbIMH cJIosiMu. Pama caBuHyTa B yremumrenas Ha 100 mm
(mmst Ry, = 1,5 M« °C/BT Ha 60 MM)

d, =0 mMm
J0=02 | 20=06 | 70=18
Ryr = 0156 | 0,167 | 0,183
dn 1’5 b ) 1
A
pans 7/ ocuosanne ,Eg - o119 |0119 | 0123
d , b
Kpemex 5 _
\ fc YO (?BT 0,109 0,112 0,114
%/ d, =20 Mmm
/% RYT =
//// / 15 ) ) )
d, 250 —_
yr =
20 0092 | 0092 | 0094
Ry: = 0072 | 0072 | 0,072
6.0 ! ' ’
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d, = 60 Mmm

Ry =
1,5

Ryr =

3.0 0,054 0,052 0,054

Ry, =

6.0 0,012 0,012 0,012

[Tpumeuanne - Tak Kak OKOHHBIM OJIOK (paKTHMUECKH pacHojararoT B yTEIUIUTEIE,
JOJDKHBI OBITH TIPEAYCMOTPEHBI 31eMeHTHI Kperyienus. CymiecTByeT 00JbIION BRIOOP BApHAHTOB
KpEIJICHUsI OKOHHOTO 0JIOKa, OOJIBIIMHCTBO M3 KOTOPHIX CHUJIBHO BIMSET Ha yJEIbHBIC MOTEPH
ternothl. [lpu pacuerax 3HaueHuil Tabmuusl [.34 nmpenanosaraquck TOYEYHbIE METAJUIMUECKUE
KpEIUICHNUs, B CIIy4ae MCIOJb30BaHUA MPOTSKEHHBIX METANIMYECKUX KPEIUICHNUH, IPUBEICHHbBIC
3HAYEHUS TIPUMEHSATD HEJIb3S.

Tadomuua I'.35 Yaeabnble norepu temaorsl ¥, Br/(m - °C), aas y3/1a NpuMbIKAHUS
OKOHHOTO0 0JI0Ka K cTeHe. CucreMbl (pacaaHble TENJIOU30JAANOHHbIE, KOMIIO3UIIUOHHbIE C
HAPYKHBIMH IITYKATYPHBIMH cj10siMU. Pama caBunyTa oT yrenjuressi Ha 100 mm

d, =0 mmMm
10=02 | 10=06 | 2o=18
Ryr = 0106 |0319 | 0,696
1’5 b ) )
d Rys = 0121 | 0346 | 0738
‘r f_LT 3’0 ’ ’ ’
7 // OcHosamme [T _
aMma ’ yT
2 2 o 60 0134 | 0366 | 0764
NneHa P < TUIHTEIb
\ ¢ e d, =20 mm
) Vi -
% /] Ry 0063 | 0135 | 0196

/ //// 1,5

/8% Re= 10060 |0140 | 0196

d, 250

<

0,078 0,147 0,202

0,017 0,054 0,081
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Ry, =

1 4 7
26 0015 | 0046 | 0,06
Ry: = 0018 | 0,047 | 0,064
6,0 1 1 '

IIpumeuanue - CaBUr pamsl B CEPEIMHY OCHOBAHMS ISl CTEH C HAPYKHBIM YTEIIJICHUEM -
Xy[IIUH BapuaHT peuieHus ysuaa. Jlaxke npu  JONOJHUTEIBHOM HApy)KHOM YTEILICHUU
OCHOBaHHUSA, KOrJa (hOPMaIBbHO MOXHO IMOJYYUTh JOBOJBHO HU3KHE YACIbHBIC MOTEPH TEILIOTHI,
KOHCTPYKIUS OCTA€TCs ONIACHOW U OYEHb OTKa30HEYCTONYUBOM.

CTeHa - TOHKOCTEHHbIE NaHeIn (B TOM 4YHuCJI€ c3H}IBH‘l-HaHeJ’lI/I)

[TapameTpsl, BIHSIONIME HA TIOTEPU TEIUIOTHI Yepe3 y3ell:

TEPMHUYECKOE CONPOTHUBIICHUE €0 yTEeIUIUTENs Ry, M2-°C/BrT;

HaJINYHE OOJTUIIOBKHY;

TOJIIMHA pambl dy MM.

[Tpu ycTaHoBKe OKOHHOTO OJIOKa MPEAIONAraloT ero KperieHne K HECYIIUM 3JIeMEeHTaM
MAHEJIW, BIUSHUE HAa TEIIOBBIE TMOTEPH KOTOPHIX JIOJDKHO YUYUTBIBATHCS OTACIHHO (311eCh
BBIYUTACTCS).

Tabaunna I'.36 Ynpeabnsie norepu Temiaorsl ¥, Br/(m - °C), nis y3ia npuMbIKaHus
OKOHHOIO 0J10Ka K CTeHe U3 TOHKOCTCHHBIX NMaHeJIeH

d Be3 00auoBku
» A dy= 60| dy= 80 |dy= 120
&Ma\ 38‘% e MM MM MM
L Kpenex Ryr =
ot 2o y 0004 |0 ;
20
Rv= 10038 | 0027 | 0008
4’0 ] ) )
! \ Rv= 10063 | 0054 | 0033
s 7.0 ’ ! :

I'BJI

Tabanna I'.37 Ynpeabnsie norepu Temiaorsl ¥, Br/(m - °C), pis y31a npuMbIKaHus
OKOHHOIO 0J10Ka K CTeHe U3 TOHKOCTCHHBIX NMaHeJIeH
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C 00JIMIIOBKOW KUPITUYOM

dy= 60| d,= 80| dy= 120

gg% YTEIUIUTEND MM MM MM
00IHUOBOYHBIH Ry = 0,008 0 -
KHPIHY 2,0

Rvi= 1 0029 0,021 0,008
4’0 ] ] )
Rvi= 1 g 052 0044 | 0031
7’0 ) i) )

CteHa - BHyTpeHHee yTelJIeHue

[TapameTpsl, BIUSIONINE HA TOTEPHU TEILIOTHI Yepe3 y3edl:

HaXJIECT YTCILTUTENS Oy, MM;

TEPMHUYECKOE CONMPOTUBIICHUE CI0s yTeruTens Ry, M2-°C/BT;

TEIUIONPOBOAHOCTH OCHOBAHUS Ao, BT/(M-°C).

Tommumua ocaosanust 250 MM.

TonmunHa pamel 70 MM.

Tadoauua I'.38 Yaeabubie norepu temnorsl ¥, Br/(m - °C), a9 y3j1a npuMbIKAaHUS
OKOHHOT0 0JI0KA K CTeHe C BHYyTPEHHUM YTeNJIeHHeM

d,=0 mm

/10 = 0,2 /10 = 0,6 /10 = 1,8

// ochosamme | R;=10 | 0038 | 0125 | 0,238

Ryy=2,5 | 0,054 0,156 0,275

/ Bgf IUTHTEND
L d,=20 mm

Ry:=1,0 | 0,010 0,037 0,060

\\

Ryx=2,5 | 0,019 0,052 0,075

\\\ NN

d, d,= 60 Mmm
Ry:=10 | 0 0 0
Ry:=25 |0 0 0

IIpn BHYTpEeHHEM YTEIIEHUH CTEH 4acTO MCIOJIB3YIOT TOHKUW PYJIOHHBIM YTEIUIMTEIb,
OOKJIEeHHBIN (OJIBIoM, C CO3JaHNEM BO3JYLIHON MPOCIONKU ¢ BHYTpEHHEH CTOpoHBI. B ciyuae
MPUMEHEHHs TaKOTO YTEIUIUTENs COBMECTHO ¢ OOBIYHBIM yTeruieHueMm B Tabmuue .38 BmecTo
TEPMHUYECKOTO CONPOTUBIICHUS YTEIUIUTEN CIENyeT HCIOIb30BaTh 3HAYEHHE CYMMAapHOIO
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TEPMUYECKOTO COINPOTHBIICHUS BCEX CJOEB YTCIUICHUS, BKIOYAs BO3IYIIHYIO IPOCIONKY,
paccuntanHoe 1o popmyne (I'.1).

I'.6 IlpyuMbIKaHUe CTEH K HOKOJbHOMY OIPaK/JIeHUI0

Bce BapuaHTBl IPUMBIKAHUS CTEH K IIOKOJIBHOMY OTPXICHHIO Pa3AeisioT Ha HECKOJIBKO
Ka4eCTBEHHO pAa3IMYHBIX CiIydyaeB. B OCHOBHOM 3TO: NPHMBIKaHUS CTEH K LOKOJBHOMY
OTPXJCHUIO NPU OTAIUIMBAEMOM IOJBajie, NMPH HEOTAIUIMBAEMOM MOJBajie W JUIS IOJIOB IO
rpyHTy. B Hacrosmiem pasjene  paccMaTrpHBalOT TOJNBKO  CIIydail  HEOTAaIUITMBAEeMOTO
(TpoBeTpHBAEMOro0) IMOJBaNIA, KOT/Ia TeMIIEpaTypa BO3AyXa MO YTEIJICHHBIM MOJOM OJHM3Ka K
TEMIIEpaType HapyKHOTO BO3JyXa. JTOMY CIy4al0 COOTBETCTBYIOT HAauOONBIIME YyICIbHBIC
MOTEPH TETUIOTHL. J{JIs1 BceX BapHMAHTOB MPENIOAraloT YTeIICHHE TUIUTHI HEPEKPHITHSI CBEPXY.

HauGonpmee BiusHME Ha MPUBEAEHHOE CONPOTUBIIEHHE TEIUIONEPEade OKa3bIBAIOT
NPUMBIKAHHS CTEH K OKOJIBHOMY OTPaK/ICHHIO B MATOATAXHBIX 3/IaHHSIX.

Jns cTeH ¢ BHYTPEHHUM YTEIUICHHEM M TOHKOCTEHHBIX ITaHENe, MpU INPaBUIBHON
YCTAaHOBKE TIIaHENCH, y4eT NPUMBIKAHHA K IIOKOJIFHOMY OTpPaXICHUIO TIPH pacyerax He
TpeOyercs.

Knagka n3 0/10KOB J1erkoro, 0co00 JIETKOro M S4YeUcToro 0eTOHOB WJIH
KPYNHO(GOPMATHBIX KaMHeil ¢ 00/IMIOBKOH KUPIIUYOM,

[TapameTpsl, BIUSIONINE HA TIOTEPH TEIJIOTHI Yepe3 y3e:

TOJIIKHA KITAIKHU Oy, MM;

TEIIONPOBOAHOCTh KAMHS Axay, BT/(M-°C);

TEPMUYECKOE CONPOTHUBIIEHHUE CIIOS YTEIUIUTEINS Ha IJIUTE NePEeKPhITUs Ryy, M2-°C/BT.

Taboauua I'.39 VYaeabnsbie notepu Temaorsl ¥, Br/(M « °C), A1 y3/1a NPUMBbIKAHUS CTEHBbI
K HOKO0JIbHOMY orpa:kaeHuio. Kiaaka u3 6,10k0B Jierkoro, 0co00 Jierkoro u ss4eucToro
0eTOHOB MU KPYMHO(OPMATHBIX KaMHe# ¢ 00 THIIOBKOH KUPITUIOM

120 d RYT = 1,88

Axn = Axn = A =

% Y/ xnanka
% // MOHOJTHT o 018 052

2
2!

XXX

r 7/?/%/// 8 yrenmmems | 200 | 0071 | 0106 | 0157

PSS SIS S S a
e OBOYHEIH —
v PSS S S A S
o S S S /, K1 —
N 0 0,084 0,128 0,197
L
’IIII,I,’//,[”I’I””/’// K}{pm 300 1 1 1
VATLA IS LA SIS LA SIS SILAS S,
777
v

\

',','/,’,':',, 4o =
o 1 167 251
% cop | 0106 | 016 0,25
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0,092

0,138

0,108

0,172

0,143

0,219

0,053

0,083

0,125

300

0,06

0,093

0,151

dKJ'I =
500

0,074

0,12

0,189

Ry, = 7,81

dKJ] =
200

0,052

0,079

0,116

dKJ'I =
300

0,054

0,083

0,135

dKJ] =
500

0,063

0,103

0,161

[Tpumeuanue - BoiOpaHHBIH BapUaHT MPUMBIKAHUS CTEHBI K L[OKOJIBHOMY OTPaKICHHIO
OKa3bIBAET CEPhE3HOE BIMSIHUE HA TEIUIOBbIE MOTEPU Yepe3 KOHCTPYKIIMIO U JI0JKEH ObITh YUTEH
KaK IIpU pacyeTe MPUBEACHHOIO CONPOTUBIIEHUS TEILIONEpenaye CTEH, TaKk M IIPU pacuere

HeO6XO,Z[I/IMOI>'I MOIIIHOCTHU HpI/I60p0B OTOIUICHUA B TIOMCHICHUAX IICPBOI'O 3TAXKA.

CreHa - ¢ HapYKHBIM YTeIVICHMEM H TOHKOH 00JIMIOBKOI (INTYKATYPHBINH HJIH

BEHTHJIMPYeMbIil (pacaa) WM TPEXCIA0iHAA ¢ 00JIMIOBKONH KHPIIHUYOM

HapaMeTpLI, BJIMAIOIIUC HA MOTCPU TCTIJIOTHI UCPEC3 y3CII:

TCPMUICCKOC COMMPOTUBJICHUC CJIOA YTCTIJIMTCIIA HA CTCHE Ryﬂ, MZ'OC/BT;

2
TEIUIONPOBOJHOCTh OCHOBaHUSA Ag, BT/(M”-°C);

2
TEPMHUYECKOE CONPOTHBIICHUE CII0s YTEIUIUTENS Ha IUIMTE MEPEKPBITHA Ry, M™-°C/BT.

Taoauua I'.40 YaeabHbie norepu Temaorsl ¥, Br/(m, °C), 115 y3/1a NPpUMBIKAHUS CTEHbI K

LHOKOJbHOMY OrpaskaeHuI0. CTeHa - ¢ HAPYKHbIM yTellVIeHHeM ¥ TOHKOH 00/IMIOBKOM

(IITYKATYPHBIH MM BEHTWINPYeMbli ¢acax) Win TpexcaoiiHas ¢ 00/ IMIOBKOM KHUPIHYOM
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RyTZ = 1,88
10=02 | 16=06 | Jo=18
Ryn = 0156 | 0364 | 0663
15
RyTl =
17 4 71
25 0175 |0, 0
Ry = 0194 | 0424 | 0735
6,0 i) i) )
Rys2 = 3,13
d, Ryn = 0135 | 0333 | 0635
250 1,5 ) ) )
7/ A OCHOBaHHE _
i // gyal 0,152 0,363 | 0,679
h G5 3B yrenmiems gyal - 0168 |0385 |0,703
v G4
,/’1’1:/,//,’//’// RyTZ - 5’0
%,,,’/f: | Ry =
T 0115 | 0293 | 0593
:z’:’:’///, 115
“’Z Z8 Rei= 10128 | 0319 | 0629
3’0 b b )
Ry = 0141 |0337 | 065
6’0 ] ] )
Rys = 7,81
Ry = 0099 |0251 | 0538
1’5 b b )
Ryni = 0107 | 0271 | 0566
3.0
Ry = 0116 | 0284 | 0581
6.0 ! ! !

[Tpumeuanue - Kak Bumno u3 tabmun .39 u .40 3HaueHus yAenbHBIX MOTEPh TETUIOTHI
yepes3 y3eJ MPUMBIKaHUSI CTEHbI K IOKOJIbHOMY OTPakKJICHUIO B HAaUOOJIbIIEeH CTENIEHH 3aBUCST OT
TEIUIONPOBOAHOCTH BHYTpeHHero cios. Ilpu TtemnonpoBogHocTH oOcHOBaHUsA Oomnbiuedt 0,3
B1/(M:°C) BbIOpaHHBIH Yy3€71 OKa3blBa€T CEPbE3HOE BIHMSIHME Ha TEIUIOBBIE IOTEPU dYepe3
OTPaX/IAIOUIYI0 KOHCTPYKIIMIO M JIOJDKEH OBITh YUYTeH Kak HpU pacyeTre MpHUBEICHHOTO
COIIPOTHUBIIEHUS TeIUIoNepeaue CTeH, TaK U MpH pacueTe HEOOXOIUMON MOILIHOCTH MPUOOPOB
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OTOILICHHA B IOMCHICHUAX IICPBOI'O dTaxKa.

I'.7 ConpsizkeHne cTeH ¢ COBMEIIEHHBIM KPOBEJIbHbIM MOKPbITHEM

VY35bl CONPSIKEHUS CTEH C COBMEILIECHHBIM KPOBEJIBHBIM ITOKPBITUEM YYMTBIBAIOT IIpU
pacdyere NPUBEACHHOIO CONPOTHUBIICHUS TEIUIONEpeAadye COBMEIIEHHOIO  KPOBEJIBHOIO
ITOKPBITHUS.

B HacTosimiem paszernie paccMaTpHBAIOT COMPSIKEHUS TPEXCIONHON CTEHBI ¢ OOJIMIIOBKOM
kuprmuoM, COTK, Bentmnupyemoro ¢acajga WM TOHKOCTEHHBIX MaHENEH ¢ COBMEIIECHHBIM
KpPOBEJIBHBIM IOKpBITHEM. [IpM 3TOM OTAENBPHO YYMTHIBAIOT J[1Ba BapHUaHTa KPOBEJIBHOIO
IOKPBITHA: € OCHOBAaHMEM M3 JKEIe300€TOHAa U U3 CTAJIbHOrO NpouIupoBaHHOro jucra. Kak
[OKa3aJl aHalu3, B OOJBIIMHCTBE CIy4aeB BBIOOP OCHOBAHUS COBMELICHHOI'O KPOBEIHHOI'O
IIOKPBITUS MaJIO BIUSET HA YAEJIBbHBIE IIOTEPU TEILJIOTHI YepPE3 paccMaTpuBaeMsli y3en. [loatomy
IIPUBE/ICHHbIE HI)KE JIaHHbIE MOI'YT OBITh pacHpoCTpaHeHbl Ha o00a BapHaHTa OCHOBAHUS
COBMELIEHHOTO KPOBEIBHOT'O TIOKPBITHU.

OTIUYUTENBHOW YepTOM BBIOPAHHOW TPYNINBI Y3JI0B SIBIISICTCSI CMEIICHHE BIIMSHUS
Te€OMETPUUECKON HEOJHOPOAHOCTH HAOAOOME BBITYKIIOTO YTJia, ¢ pa3pbiBoM yrermrenst. Oba
(akTopa yBeIMYMUBAIOT yJ€JIbHbIE IOTEPU TETIJIOTHI.

HauOonpiiee BinsHUE Ha MPHUBEIECHHOE CONPOTHUBICHHME TEIUIONEpeaaye OKa3bIBAIOT
COIIPSIKEHMSI CTEH C COBMELICHHBIM KPOBEJIBHBIM ITIOKPBITUEM B MAJIOATAKHBIX 3JaHUAX.

Jns  knanok U3 OJIOKOB JIETKOro, 0CO0O JIETKOIO UM SYEUCTOro OETOHOB WM
KpynmHO(OpPMaTHBIX KaMHEH COMpPSDKEHHE CTEHBI C COBMEHICHHBIM KpPOBEIBHBIM IMOKPBITHEM
OJIM3KO IO XapaKTEpPUCTUKAM K AHAJOTUYHOMY COIPSDKEHHUIO IJIUT MEPEKPBITUS CO CTEHOU U
COOTBETCTBYIOIIME 3HAYCHUSI MOTYT ObITh HalieHbI 10 Tabmwumam .5 - I'.10.

CreHa - ¢ HapyYKHBIM YTeIJICHMEM H TOHKOH 00TMIOBKOH (INTYKATYPHBIN HJIN
BEHTHJIMPYeMBbIil (pacaa) WM TPEXCIOHHAA ¢ 00JIMIOBKON KHPIIHUYOM

[TapameTpsl, BAMSIONIME Ha IOTEPH TEIJIOTHI YEPE3 Y3€:

TEPMHUYECKOE CONPOTUBIIEHUE CIIOS YTEIUIUTEN Ha CTeHE Ry, M2-°C/Br;

TEIJIONPOBOJHOCTh OCHOBaHUS Ao, BT/(M-°C);

TEPMHUYECKOE CONPOTHBIICHUE CII0s YTECIUINTENS Ha IUIMTE MEPEKPBITHA Ry, M2-°C/Br;

BBICOTA JIOTIOJHUTEIIFHOTO YTEIUICHUS MTapareTa OT BepXa KPOBIH Ny, MM.

Bo Bcex pacuerax TOJMIMHA OCHOBAHMS CTEHBI IPUHATA paBHOM 250 MMm.

Bricora napanera, eciau oHa npesbimaeT 500 MM, OKa3bIBa€T MaJIOE BIMSHUE HA 3HAUCHUE
yIENbHBIX TOTEPh TEIJIOTHI Yepe3 y3ei. Bo Bcex pacuerax ee npuHuMaroT Oounbiiei 500 MM 1 He
YUUTBIBAIOT.

HapyxHy10 CTOPOHY CTE€HBI CUMTAIOT YTEIJICHHOM JI0 YpOBHS IMaparera, U3 cooOpaKeHUH
HEMpPEepPHIBHOCTU HAPYKHOM 00muioBku. OJIHAKO, yTEeIJIEHHE HAPY>KHOM CTOPOHBI HEBAXKHO JIJIS
TEIUIONEepeHoca Yepe3 BBIOpaHHBIN y3en. Eciau HapyxkHas CTOpOHAa CTEHbl yTEIUIEHA HeE J10
YPOBHS Iapanera, a 1O ypOBHS YTCIUIMTENs Ha IapareTre CO CTOPOHBI KPOBIH, TEIIONEPEHOC
4yepes y3es MPAKTUYEeCKH HE U3MEHUTCS.

Cxema y31na npejcraBiieHa Ha pucyHke ['.4
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KpoeenbHbil kosep 2a cnod
KpoeensHbil xosep 14 cnold
lMpadmep bumymHbIG
aHHAA W.N. cCmaxka
Pas Xa
TennousoNnauLOHHLIG Mamepuan
_MapousonayuonHbid cnod
XenesobemonHoe ocHoeaHue

ApmMu

YkroH He meHee 5%

Q@

S

@¢

2

@@

OcHoeaHue cmekb!

' Ymennumens cmeHb!

BepxHul cnol e0doU3oONAYUOHHOZO KOBPa Ha 8epm. No88pXHOCMU
Huxtul cnol 60C0U30NAUUOHHO20 KOBPA Ha 68pm. NO8epXHOCMU
Cnol ycunexus

Pucynok I'.4 - Cxema conpsikenuss COTK ¢ coBMelieHHbIM KPOBeJIbHBIM

MOKPBLITHEM

Taboauua I'.41 Yaeabnbie norepu Tenaorsl ¥, Br/(m « °C), 1J1s1 y3J1a cONpPsizKeHUs CTEHbI €
COBMeEILEHHBIM KPOBeJbHbIM NOKPbITHEM. CTeHa -¢ HAPYKHBIM yTellJIeHHeM M TOHKOMH
00, IMIOBKOM (IUTYKATYPHBI MM BEeHTHJIMPYEMBbIii (pacaa) Uiid TpexcJaoiHas ¢
00, IMIOBKON KNPpNIU4OM. J[0MOTHUTE/IbHOE yTelVIeHHe apaneTa OTCyTCTBYeT.
TensonpoBogHoOCTH OCHOBaHUS cTeHbI g = 0,2 Bt/(M * °C)

Ry, M2°C/Br

Ryr, M2°C/Bt

1,5 3,0 6,0
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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

Tadoauua I'.42 Yaeabnbie norepu Temaorsl ¥, Br/(m ¢ °C), 1141 y3/1a cOnpsizKeHUsi CTEHbI ¢
COBMEIICHHBIM KPOBeJbHBIM NOKPbITHEM. CTeHa - C HAPYKHBIM yTellJIeHHeM U TOHKO
00JIMIIOBKO (IITYKATYPHBIH MM BEHTHJIMPYeMblii (pacaa) WM TpexcaoiiHas ¢

00/ IMIOBKOM KUPNUYOM. /[0NIOJTHUTEILHOE yTelJIeHHe apamnera oTcyrcrByer.

TemnonpoBoaHOCTH OCHOBaHMs cTeHbI 4o = 0,6 BT/( M - °C)

Ryr1, M*°C/BT

Ryr2, M*-°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

Tadoauua I'.43 Yaeabnbie norepu Temaorsl ¥, Br/(m « °C), a5 y3J1a conpsizxkeHust

CTEeHBI ¢ COBMEIICHHBIM KPOBEJIbHBIM NOKPbITHEM. CTEHA - ¢ HAPYKHBIM YTeIJICHHEM H
TOHKOI 00/ IMIIOBKO# (IUTYKATYPHBIN HJIM BEHTWIMPYeMbIii (pacaa) nim TpexciaoiHas ¢
00,MI0BKO KHPNIHYOM. /lomoTHUTEIbHOE YTeNJICHHE NTAPANeTa OTCYTCTBYeT.

TenonpoBogHOCTH OCHOBaHUs cTeHbl Ao = 1,8 B1/(M - °C)

Ryr, M*-°C/BT
Ry, M*°C/BT 15 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

Ta6anna I'.44 Y geasbnsie norepu temnorsl ¥, Br/(m - °C), nus y3aa conpsiskeHust
CTEeHBI ¢ COBMEILICHHBIM KPOBeJbHBIM NOKPbITHEM. CTEeHa - ¢ HAPYKHBIM YTeIlJICHHEM H
TOHKOI 00/ IMIIOBKO# (IUTYKATYPHBIN HJIM BEHTHJIHMPYeMblii (pacag) WM TPeXcao0iiHas C

001110BKO}i KUpnu4oM. /lono/IHUTeILHOE YTenJIeHne napanera hy, =200 mm.

TenjionpoBoAHOCTH OCHOBaHUs cTeHbl 4o = 0,2 B1/(M - °C)
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Ry, M2-°C/Bt

Ryr2, M*-°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

Tab6aunna I'.45 Y neasnbie norepu temnorsl ¥, Br/(m - °C), 111 y3/1a conpsizkeHust
CTEHBbI ¢ COBMEIIeHHBIM KPOBe/JIbHbIM NOKPbITHeM. CTeHa - ¢ HAPYKHBIM yYTellJIeHHeM U
TOHKOI 00/ TMIIOBKOI (IUTYKATYPHBbIN WJIN BEeHTHJIMPYeMblil (pacag) UM TPeXcJIOHHAsA ¢

00N OBKOI KHPpNHYOM. [lono/THHTeIbHOE yTemieHne napanera hy, =200 mm.

TemnonpoBoaHOCTH OCHOBaHMsI cTeHbI 4o = 0,6 BT/(M - °C)

Ry, M2-°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

Taoauua I'.46 YaenabHnbie norepu Temaorsl ¥, Br/(m - °C), 141 y3/1a conpsizkeHust
CTEHBI ¢ COBMEIIEHHBIM KPOBeJIbHBLIM MOKPbITHEM. CTeHA - ¢ HAPYKHBIM YTEIJIeHHEM U

TOHKOH 00/ TMIIOBKO# (INTYKATYPHBIN WJIM BEHTHJIHMPYEMbIil (pacan) UM TPEXCJIOHHAA ¢
00 1M0BKO# KHpIH4oM. [lonoaHATeIbHOE YTelIeHne mapamnera hy, =200 mm.

TenionpoBogHOCTHL OCHOBaHUs cTeHbI Ao = 1,8 B1/(M * °C)

Ryr, M*-°C/BT
Ryr2, M*-°C/Bt 15 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
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Taouuna I'.47 YaeabHuble norepu Temwnorsl ¥, Br/(m « °C), s y3j1a conpsikeHus
CTEeHbI ¢ COBMEIIEHHBIM KPOBEJbHBIM MOKPbITHEM. CTEHA - ¢ HAPYKHBIM yTelJIeHUeM U
TOHKOM 00JIMIOBKOH (IITYKATYPHBII UM BEHTHJIMPYeMbIi (pacaa) Wid TpexciaoiHas ¢

001110BKOi KHpNUYoM. /lono/IHUTEIbLHOE YTenIeHHe napanera hy, = 500 mm.
TenjonpoBoAHOCTH OCHOBaHUs cTeHbl g = 0,2 B1/(M * °C)

Ry, M2-°C/Bt
Ry, M*°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

Tabdauua I'.48 Yaeabnbie norepu temaorsl ¥, Br/(M - °C), 1j1s1 y3.1a conpsizkeHust
CTEHBI ¢ COBMEIIEHHBIM KPOBEJIbHBIM NOKPbITHEM. CTEHA -C HAPYKHBIM YTeIlJICHHEM U
TOHKOI1 00/ IMIIOBKO# (IUTYKATYPHBIN WJIM BEeHTHJIMPYeMbliil (pacai) MiIH TpexcJoiHas ¢

0011 10BKOIi KUpU4YoM. /lono/IHUTEIBLHOE YTenJIeHne napamnera hy, = 500 mm.
TenjonpoBoAHOCTH OCHOBaHUs cTeHbl 4o = 0,6 B1/(M - °C)

Ry, M*°C/Bt
Ryr2, M*-°C/BT 15 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

Ta6auna I'.49 Yaeasnsie norepu temnorbl 7, Br/(m - °C), a5 y3/1a conpsKeHust
CTEHbI ¢ COBMeIlleHHbIM KPOBeJIbHbIM NOKPbITHEM. CTeHAa -C HAPYKHBIM yTellJIeHHeM U
TOHKOM 00/ IMIOBKOM (IUTYKATYPHBIH WM BEHTHJIHPYeMblii ¢acan) nim TpexcjaoiHas ¢

00,1 10BKOii KUpNU4oM. Jlono/IHUTEILHOE YTenJIeHne napamnera hy, = 500 mm.
TenjionpoBoaHOCTH OCHOBaHUs cTeHbl 4o = 1,8 B1/(M - °C)

Ry, M*-°C/BT
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Ryr2, M*°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
IIpumeyanus:

1. CpaBuuBas Tabnuusl .41 - .49 MoxHO OTMETUTH craboe BIUSHHE JOMOJHUTEIHLHOTO

YTCIUICHUSA Mapal€Ta Ha 3HaUCHUA YACIbHBIX IMOTEPh TCIJIOTHI YEPE3 Y3CII. To ecthb JJIA 60pB6BI

C BBICOKMMU 3HAYUYCHUSAMH YACIBbHBIX IIOTCPHL TCIJIOTBI YC€PE3 Y3CJI COIPAKCHHUA CTCHBI C

COBMCIHICHHBIM KPOBCJIbHBIM INOKPBITUCM (HaanMep, IIpHU BBIITOJHCHHHU OCHOBAHHA CTCHBI U3

TAKECIIOIO 6CTOHa), YTCIUICHUC IIaparieta CO CTOPOHBI IIOKPBITUA HE OAC€T OLIyTHMOI'O

pe3yabTara. OTO HaJl0 UMETh BBHy IPY BBIOOpE BapHaHTa JOPaOOTKHU y37Ia.
2. JInsi CTEeH ¢ HapyXKHBIM yTEIUIEHUEM U TPEXCIOWHBIX CTEH TEPMUYECKOE CONPOTHBIICHHE

CJIOd YTCIUIMTCIIA Ha CTCHC MPAKTHYCCKU HE BJIMUACT HA YACIBHBIC IOTCPHU TCIJIOTHI 4YCPE3

BbIOpaHHBIN y3€ll.

CTeHa - TOHKOCTEHHbIE NaHeIn (B TOM 4YHuCJI€ CE)H}IBPI‘I-H&HCJ'[I/I)

[TapameTpsl, BIUSAIONIME HA IOTEPH TETUIOTHI Y€pe3 y3e:
TEPMUYECKOE CONPOTUBIIEHUE MaHENH Ry, M2-°C/BT;

TEPMHUYECKOE CONPOTHUBIIEHUE CIIOS YTEIUIUTENSA KPOBIH Ry, M2-°C/Br;

KOMILJIEKCHBIN napamMeTp paBHBIfI MMPOU3BCACHUIO TOJIIUHBI HA TCEIJIOMPOBOAHOCTD

OOJTUIIOBOYHOTO JIMCTA MAHENH, CO CTOPOHBI KPOBIH Uoslos, BT/°C.

3HaUYeHUs KOMIIJIEKCHOTO mapaMeTpa NpHUHATBI TAKUM O6p2130M, YTOOBI OXBaTbIBaTh, KaK

IMaHCIIN C O6J'II/IIIOBKOI71 U3 pa3IMYHBIX T'MIICOBOJIOKHUCTBIX, HEMCHTHO-CTPYKCUYHBIX JIUCTOB, TaK

" COHABHY-TIAHCIIN CO CTaILHOM 06J'II/IIIOBKOI>'I, BIUIOTH JO TOJIIMWHBI CTAJIBHOI'O JIMCTA 2,2 MM.

Cxema y371a npezcrasiieHa Ha pucyHke [.5.
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lMonumepHas membpaHa

Cmexnoxoncm 100 2/ke.m

10 Pasyxnonka
Tennou3sonsyuokHHbIl mamepuan 1

TennousonsayuoHHbIU Mamepuan 2

9
8
- lMapousonsyuoHHbId crold
)
5

MpocpunuposanHbild nucm

Rym:

CmeHoeas caHOsuY-naHens

Yeonok u3 oyuHxoeaHHod cmanu monwurol 1 MM doeecmu 30 emopoll 80/HbI npognucma
ObnuyoeoyHsIl nucm

MonumepHas membpara wupuHol 130 MM

Ceapnol woe 30 mMm

Tenecxonuveckull KpenexHeil anemMeHm

lNpuxumHas peiika

Monumepran membpaHa no npoexmy

Omnue u3 oyuHkoeaHHolU cmanu

CEEVEO®®WEE®

KpenexHbil anemeHm

Pucynok I'.S - Cxema conpsizkeHUsI TOHKOCTEHHBIX MaHeJieil (B TOM YHcJie COHIBUY-
NnaHeJei) ¢ COBMEIIEHHBIM KPOBEJbHBIM IIOKPbITHEM

Taboauua I'.50 Yaeabubie norepu Tenaorsl ¥, Br/(m « °C), ajs1 y3J1a conpsizkeHust

CTE€HbI ¢ COBMCIIECHHBIM KPOBCJIbHBIM IOKPBITHEM. CTeHa - TOHKOCTEHHbIE MaHeIn (B TOM

2
yucie cAHABUY-naHe ). Tepmuyeckoe conporusieHue naneau 2 Mm* * °C/Br

doﬁ'/106, Br/°C

Ryr2, M*-°C/BT 0,002 0,008 0,032 0,128
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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

Tabauna I'.51 Yaeabnsie norepu temaorsl ¥, Br/(m + °C), nas y3na conpsiskeHUs
CTEeHbI C COBMEIIEHHBIM KPOBeJbHBIM NOKPbITHEM. CTeHA - TOHKOCTEHHbIE NaHe U (B TOM

yHcie cOHABUY-NIaHeH). TepMuyeckoe conpoTuBIeHUe NaHean 4 m® + °C/Bt

do6'/106, Br/°C

Ryr, M-°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

Taoauua I'.52 Yaenabnbie norepu Temiorsl ¥, Br/(m - °C), 1411 y3/1a conpsizkeHust
CTEHbI ¢ COBMEIIEHHBIM KPOBeJIbHBIM NOKPbITHEM. CTeHA - TOHKOCTEHHbIE NaHe u (B TOM

2
yucae cAHABHY-naHeu). Tepmuueckoe conporusieHue nanean 7 m” * °C/Br

do6'/106, Bt1/°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
50 0,037 0,07 0,166 0,428
7,81 0,036 0,061 0,133 0,349

[Ipumeuanue - W3 tabmun 1.50 - I'.52 BuaHO, 9TO 17 BBIOpAHHOTO BHJA Y3JIOB Ha

YACIBHBIC TOTEPHU TCIIJIOTBI OCHOBHOC BJIMAHHUEC OKa3bIBACT KOMIIIEKCHBIHA napamMeTp U B

3HAYUTEILHO MEHBIIIEH CTEIICHHU - TCPMUYICCKOC COIMMPOTHUBIICHUC CJIOA YTCIIIUTCIIA KPOBJIU.

I'.8 ¥Y3abI kpoBJIHM
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B Hacrosmem paszene pacCMaTpUBAIOT Y3Jbl PA3IMYHBIX TUIOBBIX TEIUIOTEXHHUYECKUX

HEOJHOPOAHOCTeW KpoBiHu. [lng ymoOcTBa moMcCKa HEOOXOOUMOIO Yy3j1a HHUXKE MPHUBEICH
MepevYeHb C yKa3aHUeM HOMEPOB TaOIHII.

B paszznene npeacTaBieHbl CleAYOLUUE TPYIIIbI Y3II0B:

MIPUMBIKaHHUE KPOBJIU K (POHApIO, TJTUTA MEPEKPHITUS U3 Kele300eToHa (Tadymma [7.53);

MPUMbIKAHUE KPOBIM K (OHApIO, IUIUTA MNEPEKPHITHS U3 NPOGUIMPOBAHHOIO JIMCTA
(Tabmuna I'.54);

nedopMaIMoHHbIH 1mI0B (Tabmumna ['.55);

y3eJ YCTaHOBKH adparopa (¢darorapku) (tadnuma I'.56);

MPOMYCK DJIEKTPUYECKOTO Kabesst depe3 COBMEIIEHHOE KPOBEIbHOE MOKphITHE (Tabiuia
I.57);

MIPOITYCK My4Ka TpyO yepe3 COBMEIICHHOE KPOBEIbHOE MOKphITUE (Tabnuua I'.58);

MIPOXO’KJCHHE KOJIOHHBI Yepe3 COBMEIICHHOE KpoBelbHOE MOKphiTHe. BapuanTt 1 (Tabnuna
I'.59);

MIPOXOKJCHHE KOJIOHHBI Yepe3 COBMEIICHHOE KpOBEIbHOE TMOKphiTHE. Bapuant 2
(Tabmuusl .60 - I".62).

Kak mokaspiBaeT aHaim3, B OOJBIIMHCTBE CIy4YaeB BHIOOP OCHOBAaHHS COBMEIIEHHOTO
KpPOBEJIBHOT'O OKPBITHS (KeJIe300€TOHHAs TUINTA WK TPO(UIMPOBAHHBIN JIKCT) MaJIO BIUSET Ha
3HA4YEeHUsl YACIBHBIX MOTEPh TEIJIOTHI Yepe3 paccMarpuBaeMblii y3en. [loaTomy mpuBeneHHBIC
HUKE JaHHble (32 MCKIOYEHHEM CIENHMaJbHO BBIIEICHHBIX CIIy4aeB) MOTLYT OBITh
pacmnpocTpaHeHbl Ha 00a BapraHTa OCHOBAHUSI COBMEILIEHHOTO KPOBEIHHOTO MOKPBITHSI.

IIpumbikanue KpoBJM K (POHAPIO, IVINTA NMEPEKPBITUS U3 7Ke1e300eTOHA

B macrosimiem paszmene paccMaTpHBAIOT CIEIYIONIMN BapHaHT yCTPOMCTBA (QoHAps.
CBeTonpo3pavyHyr0 KOHCTPYKIIMIO YCTAaHABIMBAIOT Ha BO3BHIIICHUE HAJ KPOBIIEH, (hopMHupyeMoe
M3 HEKOero aHajora TOHKOCTEHHBIX TMaHeled (Wiau ceHjBuy-niaHesneit). Cxema y3na
npenacraBicHa Ha pucyHke .6. Ilpu pacyere ynenpbHBIX MOTEPh TEIIOTHI MECTO MPUMBIKAHUS
CBETOINPO3PAYHOM KOHCTPYKIIMM K TIAHENsM HE paccMaTpHBalOT, TaK KaKk OHO CYyry0o
WHIUBUAYAIBHO JJS Pa3lUYHBIX CBETOMPO3pauHbIX KOHCTpYyKIuil. [IpuBeneHHbIE HUXKe
3HAYEHUS OTHOCSTCS TOJIBKO K MECTY CThIKA MaHeJel 1 COBMEIIEHHOTO KPOBETBHOTO MOKPBITHS.

OTnuuuTeNnbHON YepTOil BBHIOPAHHOW TPYNNBl Y3JIOB SIBISIETCS CMEIICHUE BIIMSTHHUS
T€OMETPHUYECKON HEOTHOPOJTHOCTH HAIo00Me BOTHYTOTO yTIJia, C pa3pblBOM yTrerumrtens. [Ipu
3TOM HAJMYHE BOTHYTOT'O yIJIa YMEHBIIAET YACIbHBIC MOTEPH TEIIOTHI, a Pa3phbiB YTEIUTHTEIS
yBeMuMBaeT. Bo3HHKaroIee MPOTHBOPEYHE MPUBOIUT K OOJNBIIOMY pa3HOOOpa3wio 3HAYCHUIN
VAETBHBIX TOTEPh TEIIOTHI JAHHOTO 3JIEMEHTa B 3aBHCHMOCTH OT COOTHOIICHHS BapbUPYEMBIX
MapaMeTpoB.

[TapameTpsl, BAHSIONIME HA TOTEPH TEIJIOTHI Yepe3 y3em:

TEPMUYECKOE COIPOTHBIIEHHUE CIIOS YTEILUIUTEIS Ha IUINTE NEePEKPhITUs Ryr, M2-°C/BrT;

KOMIUICKCHBIA TapaMmeTp pPaBHBIA MPOU3BEICHUIO TONIIUHBI Ha TEIUIONPOBOJIHOCTD
OOJIMIIOBOYHOT'O JIUCTA TIAHEIH, CO CTOPOHBI KPOBJIH Uog'Aos, BT/°C.
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3HaueHUS KOMILIEKCHOI'O mapaMeTpa IPUHATHI TaKUM 06p330M, YTOOBI OXBAaTbIBATbh, KaK
ITaHCJIN C 06J'II/II_IOBKOI71 U3 pas3IMYHBIX 'MIICOBOJIOKHHUCTBIX, HEMCHTHO-CTPYKCUYHBIX JIMCTOB, TaK
Hn COHABHUY-IIAHCIIN CO CTaILHOM O6J'II/IHOBKOI71, BIIVIOTH A0 TOJIIMHBI CTAJIBHOI'O JHUCTA 2,2 MM.

Ta6anna I'.53 Yaeabnsie norepu temnorsl ¥, Br/(m « °C), g y3j1a npuMbIKanus (poHaps
COBMEIICHHOMY KPOBeJIbHOMY NOKPBITHIO. [liinTa nepekpoiTus U3 Kege300eTOHA

dos o6, 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

71




KP EK 4.02-111-2019
CII PK 4.02- 111-2019

72

@® ©®@ OO

N\

TennousonayuoHHbIU Mamepuan

KposenbHbil kosep 2U criol

KposensHbil xoeep 14 crnol

[Mpaimep GumyMHbIl

ApPMUPOBaHHAas .M. CIAXKa
PasyknoHka

boo

Xene3obemoHHoe ocHO8aHue

[Mapou3onayuoHKbId cnol

Cnod ycunexus

Huxruld cnol e000u30NAUUOHHO20 Ko8ra Ha
eepm. NoeepxHoCMu

EepxHuli cnoli 6000U30/TAYUOHHO20 KO8pa Ha
eepm. nosepxHocmu

CoheMHbIl Memannuyeckul gapmyk
Mpogbunb u3 oyuHKosaHHoU cmanu

Kpenume 3axknenkamu

PR@®®

3akpenume oCHOBaHUe Konnaka ¢ wazo

He Gonee 500 MM 8 3asucumMocmu om 8¢
Ha2py3KU, HO He MeHee 2-X KpenexHbsix
3aNeMeHmMos Ha OOHY CMOPOHY

Pama konnaxa

Csemonpo3payHsil konnak

Omxoc u3 neskozo 6emoHa
O5nuyoeoyHsIld nucm
Murepanosamsbsil ymennumens
Kopob u3 oyuHKosaHHoU cmanu
MOMWUHOU He MeHee 3 MM

Pucynok I'.6 - Cxema ycraHoBKH (poHaApsI 1J151 COBMEILIEHHOT0 KPOBEJIbHOIO
NOKPBITHS C OCHOBAHUEM M3 KeJie300eToHA
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IIpumbikaHue KpPoBJM K GOHAPIO, IVINTA NEePeKPHITHS U3 NPOGUIMPOBAHHOIO JIHCTA

YcTpoiictBo ¢doHaps B HACTOAILIEM paszfelie MPUHUMAIOT AHAJOTUYHBIM  BBIIIE
onucanHomy. Cxema y3na mpezacraBieHa Ha pucyHke ['.7. Ilpu pacuere 3HaUYeHHMI YHEIBHBIX

MOTCPh TCIJIOTHI

MECTO IIPUMBIKAHUS CBETONPO3PAaYHOM KOHCTPYKLUMM K IIaHEIsAM He

paccMaTpuBalT, TaK Kak OHO Cyry00 HMHIWBUIYadbHO JUIS Pa3jIMYHBI CBETOMPO3PAYHBIX
KOHCTpYKUMU. [IpuBeneHHbIE HUKE 3HAYECHHS OTHOCATCS TOJIBKO K MECTY CThIKAa NAHENeHd U

COBMCUICHHOI'O KPOBEJIBHOI'O ITIOKPBITHS.

Q EO®WEEE

lMonumepHan membpara
Cmexnoxoncm 100 2/xke.m

Pasyxnonxa
TennousonayuoxHbl Mamepuan 1

®
8
7

TennousonsyuoHHbID Mamepuan 2
[Tapou3sonayuoxHsId cnod

[poghunuposanHsild nucm

.......................

E]m
r)

Ceaprol wose 30 mu

Teneckonuyeckul KpenexHsil anemesm
lMpuxumHas peuxa

lMonumepHas membpana no npoexmy
Cremubil Memannuveckul gapmyx
MMpoghuns u3 oyuHxosarHHoU cmanu
Kpenums 3aknenxamy

3akpenums 0CHO8aHUe KONnaxa ¢ wazom
He Gonee 500 MM 6 3asucuMocmu Om eemposod
Ha2py3Ku, HO HE MEHEe 2-X KPenexHuix
371eMeHMoe Ha 0dHy CMOPOHY

Pama konnaxa

Csemonpo3payxbil konnax

IMonumepras mMembpana wupuxou 130 MM
06nuyosoyHbId nuecm

Murepanosamusild ymennumens

HINISISIO0

Kopo6 u3 oyuHkosaHHoU cmanu
MONMWUHOU He MeHee 3 MM
(14 Qeyxcmoponnsn camokneswascs neHma
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Pucynok I'.7 - Cxema ycraHoBkM (poHAPS ISl COBMENIEHHOT0 KPOBEJIbHOI0
NOKPBITHS ¢ OCHOBaHUEM M3 NMPOGUINPOBAHHOIO JIMCTA

OTnuuuTeNnbHON YepTOil BBHIOPAHHOW TpPYNINbl Y3JIOB SIBISIETCSA CMEIICHHUE BIIMSIHUS
reOMETPUYECKO HEOJHOPOJIHOCTH HANOAOOME BOTHYTOTO yria, ¢ pa3phiBoM yTeruutens. [Ipu
3TOM HaJIM4KM€ BOTHYTOTO yIja YMEHBIIAET YACNIbHbIC MOTEPH TEIUIOTHI, @ Pa3pbiB yTEILUIATENS
yBeJIMYUBaeT. Bo3HUKarOIIee MPOTUBOPEUNE MPUBOAUT K OOJBIIOMY Pa3HOOOPA3MI0 3HAUCHUI
YAEIbHBIX MOTEPh TEIUIOTHI IAHHOTO 3JIEMEHTa B 3aBUCMMOCTH OT COOTHOLIEHUS BaApPbUPYEMBIX
[1apaMeTpoB.

[TapameTpsl, BAMSIONINE Ha TOTEPH TEILIOTHI Uepe3 y3ed:

TEPMHUYECKOE CONPOTHBIICHUE CII0s YTEIUIUTENS Ha ILIMTE NEPEKPBITHA Ry, M2-°C/Br;

KOMIUICKCHBIA TapaMeTp pPaBHBIA MPOU3BEICHUIO TOJIIMHBI Ha TEIUIONPOBOJHOCTD
OOJIMIIOBOYHOTO JIMCTA MAHENH, CO CTOPOHBI KPOBITH Uog'Aos, BT/°C.

3HaYeHUs] KOMIUIEKCHOTO MapaMeTpa MPUHSTHI TAaKUM 00pa3oM, YTOOBI OXBAaThIBaTh, Kak
MaHeNU C OOJIMIIOBKOM M3 Pa3IMYHBIX THUIICOBOJIOKHUCTHIX, IEMEHTHO-CTPYKEUHBIX JIUCTOB, TaK
Y COHBUY-TIAHENIH CO CTAIIBHOM OOJIMIIOBKOM, BIUIOTH O TOJIIMHBI CTAIBHOTO JIUCTA 2,2 MM.

Taoauua I'.54 Yaeabnbie norepu Temaorsl P, Br/(m - °C), 1J11 y3/1a IPpUMBbIKAHUA
(¢oHapsi kK cOBMelIECHHOMY KPOBeJbHOMY NOKPbITHIO. [L1uTa nepexkpbITUs U3

KeJsie300eToHa
dosAos, BT/°C
Ryr, M*-°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

I[e(l)opMauummbn‘f[ 0B HA KPOBCJIbHOM NMOKPLITHHA

Cxema y31a nipeacTaBiieHa Ha pucyHke ['.8.

[TapameTpsl, BIMSIOIMIME HA IOTEPH TEIJIOTHI YEPE3 Y3€:

TEPMUYECKOE CONPOTHUBIIEHHUE CIIOS YTEIUIUTEINS Ha IIUTE NEPEKPBITUS Ry, M%°C/Br;
HIMPUHA MOJIOCHI, YTEIUIstonIe mos di, MM.
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KpoeenbHeil koeep 20 cnol
KposensHbil kosep 10 criold
lMpaimep GumyMHbIl

APMUPOSaHHasA Y.n. cmaxxa

Pa3syknoHka
TennousonsyuoHHbIl Mamepuan

[Mapou3onayuoHHbIl cnold
XKeneiobemoHHoe 0CHOGaHUE

N)| ' l
I |
ANy \VILASS VNI Y
b A VA A,

@ KposenbHbil kosep 20 cnol @ KposernbHbll Mamepuarn, CeepHyn
@ KposenbHbil kosep 10 cnold & mpy6ky @ 50-70 MM
@ LononHumensHsill crnol 8000U3ONAUUOHHO20 KO8BPa @ Cxumaembil ymennumens
@ MurepanosamHeil ymennumens npukneums Ha Kupnuyxas knadka
MacmuKy KpoSenbHYyK 20paYyio @ Munepanosamubil ymennumens
@ IMapousonayuoxHell Mamepuan ons ghukcayuu monuwuHou 100 Mm
ymennumens

Pucynok I'.8 - Cxema 1e¢opManimoHHOT0 MIBA JIsi COBMEIIEHHOT0 KPOBEJIbHOI0
MOKPBITUS

OcCHOBHbBIE JIONOJHUTENbHbIE TOTEPU TEIUIOTHl 4Yepe3 AepOpMAIMOHHBIN OB Ha

KPOBECJIBHOM IMOKPBLITHU CBA3AaHBI C PACIIOJIOXKCHUEM KPIpHPI‘IHOfI KJIIaJIKW Ha IIJIUTE MEPEKPBITHA C
0benx CTOPOH OT IIBA. OTta KJIaJJKa Mmpope3acT YTCIIUTEIb U ABJIACTCA MAaCCUBHBIM «MOCTHKOM
XoJogar». HpI/I pacucTe NpUBCACHHLIX HUKEC 3HA4YCHUI npeanojaarajioCb, 4YTO KjaJKa BBIIIOJIHCHA

N3 IMMOJIHOTEJIOTO KHUPIINYa, TOJIIHWHA KJIAJKH C Kaxgoi CTOPOHBI IBa 120 mmM.
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Tab6aunna I'.55 Y neabnsie norepu temnorsl 7, Br/(m - °C), 3a cuer ycTpoiicTBa

Ae¢opMAUMOHHOIO IBA

dy/2, Br/°C
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
7,81 0,454 0,36 0,294 0,23

¥Y3eua ycTaHOBKH ajparopa ((Jirorapku)

Cxema y371a npezcrasiieHa Ha pucyHke ['.9.

[TapameTp, BAUSAIONIMN HA TOTEPU TEILIOTHI YEPE3 y3€Il:

TEPMHUYECKOE COIPOTUBIICHUE CJIOS YTEIUIUTENA Ha IUIMTE NEPeKphITus Ry, M2-°C/Br. Jlst
BCEX BapUaHTOB JUAMETp a’paropa (B MeCTe MepeceueHUs yTEIUIUTeNs) MPUHAT paBHbIM 90 -
100 mm.
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KpoeenbHbil kosep 20 cnol
KposenbHbil kosep 10 cnod

Mpadmep GumymHbId
ApPMUpPOSaHHasn y.n. cmaxxa

_Pasyxnona
TBHHOUJOITH“UOHHNE Mamepuan

[Tapou3onayuOHHbIU cnot
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@ LononxumensHbill cnoll 8000U30NAYLOHHO0 KOSpa @ Kepamaumoesii epasuil

@ Macmuka kposensHas eopavas
@ lMonuypem. 2epmemux

@ KposensHbil aspamop

Pucynok I'.9 - Cxema ycTpoiicTBa a3paTopa B COBMEILICHHOM KPOBEJIbLHOM
NOKPBITHH

Tadauna I'.56 ¥YaeabHble morepu Temiorsl y, Br/°C, 3a cuetr ycTaHOBKH aj3paTopa

Ryr, M%-°C/Br
1,88 0,008
3,13 0,007
5,0 0,006
7,81 0,004

IIpumeuanue - Y neiapHble MOTEPU TEIUIOTHI I Y3J1a YCTAHOBKH a3paTopa OTHOCUTEIBHO
He BEIMKM M TNPH ycTaHoBKe MeHee | dumrorapki Ha 10 M° KPOBIM JaHHBIH Y3l MOXKET He
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YUYUTBIBATHECA B pacdye€Tax IMPUBCACHHOI'O COIPOTUBJIICHHUA TEIIonepeaadye COBMCIICHHOTO
KPOBCJIBHOI'O ITIOKPBITHUA

IIponyck JIeKTpHUECKOTro Kabess Yepe3 COBMellleHHOe KPOBeJIbHOe MOKPBHITHE

Cxema y3na npeacrasieHa Ha pucyske [7.10.
[TapameTpsl, BIUAIONIME HA IOTEPHU TEIUIOTHI Yepe3 y3el:
TEPMUYECKOE COIPOTHUBIIEHUE CIJIOS YTEILUIUTEIS Ha IIUTE NepeKphITus Ry, M2-°C/Br;
JMaMeTp BHEIIHEN MeTanau4ecKoi TpyObl Dipyeri, MM.

OCHOBHBIM «MOCTHKOM XOJIOZa» B BHIOPAHHOW KOHCTPYKIIUHU CITY’KUT CTaJIbHas TPYOKa,
3amuniaromas kabenb. Bo Bcex pacuerax ToNIIMHA MeTaiuia TpyOku mpuHsTa paBHOH 0,8 MM.
TemnnoBsie moTEpH MO METAITY KaOessl yYUTHIBAIOT.

KposenbHbil kosep 20 cnold
KpoeenbHbil xoeep 10 cnod

lpadimep 6umyMHbIl
APMUpPOBaHHasa U.n. Cmaxka

Pasyxnoixa |
TeﬂﬂOU30ﬂﬁuUOHHbMJ Mamepuan

Mapou3onauyuoHHbIl cnol
Xene3obemoHHOe OCHO8aHUS

A TR T A TR T LR T AA) //'711‘;' CAA Y LAY TAA
Saasaaaaae e e I N
7y 7 77,777, 7777
%/ /4%
// // / 2 /L ‘// // pa
@ LononHumensHbil cnoli 6030U30NALUOHHO20 KO8pa @ Monuypem. 2epmemuk
@ Macmuka kposensHas 2opsvas @ 3acHymasn memannuyeckas mpybka, duamempom
@ @aconHan Gemans u3 IMNLM-pe3uHb! D moyta, C MPUBAPEHHBIM CHU3Y GhnaHyem
@ O6xumHOU Memannuveckul XoMym @ Anexmpuveckul xabens

@ MoHmaxHas neHa
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Pucynok I'.10 - Cxema nponycka 3JIeKTPH4ecKOro kadeJsi yepe3 COBMEIEHHOE

KPOBEJIbHOC MOKPLITUE

KP EXK 4.02-111-2019
CII PK 4.02- 111-2019

Taoauua I'.57 Yaeabnble norepu Temwiorsl 7, B1/°C, 3a cueT npomycka 3JieKTpu4ecKoro

Kadeasn qepe3 COBMELICHHOC KPOBEJIbHOC MOKPLITHE

Dipy6ii, 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

IIponyck myuka TPy0 4epe3 coBMellleHHOE KPOBeJIbHOE MOKPbITHE

Cxema y37na npezcrasiieHa Ha pucyHke ['.11.
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KposenbHbil kogep 20 cnod

KposensHbil kosep 10 cnod
lMpadmep SumymHbId
APMUPOBaHHanA U.N. cmaxxa

Pa3yknoHxka
TennousonsayuoHHbId Mamepuan

[Mapou3onauuoHHsIld cnod
)XenesobemoHHoOe OCHOB8aHUe

2
-
»
y

.

MurumanbHell Quamemp mpybbl 25 MM

@ Monumeprasn pamxa @ MorHmaxras nexa
@ LeyxxkoMnoHeHmHbIl @ Myvok mpy6
SumyMHo-noNuypemaHosbil 2epMemuK @ Memannuveckul cmakaH

Pucynok I'.11 - Cxema nponycka nmy4ka Tpy0 4epe3 cOBMeEIICHHOE KPOBeJIbHOe
NOKpBITHE

[TapameTpsl, BAUSIONINE Ha TOTEPHU TEILIOTHI Uepe3 y3ed:
2
TEPMUYECKOE CONPOTHUBIIEHHUE CJIOS YTEIUIUTENS Ha IIMTE NepeKkpbIThs Ry,, M™-°C/BT;

TUAMETP METAIUTHYECKOTO cTakaHa Doy, MM.
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OCHOBHBIM «MOCTHUKOM XOJOZa» B BbIOPaHHOW KOHCTPYKLUH CIIY>)KUT CTaJIbHOM CTakaH,
3amumarmui Tpyosl. Bo Bcex pacderax ToJIIMHA METallIa CTakaHa MpUHsTa paBHOH 0,8 MM.

TennoBble noTepH 10 MeTaLTy TPyO HE yUMTHIBalOT. B HacTosAIIeM citydae Ipearnonarar,
4T0 TPYOBI MpEeAHA3HAYEHBI JJIS IMEepeJadd KakKoro-imbo BemecTBa M (yHKUMOHUPYIOT. Ilpu
3TOM, MPOXOJIS 1O TpyOam, BEIIECTBO UX MOJOIPEBAET, YTO HUCKIII0YAET IPOMEpP3aHue, HO JIENIaeT
HEBO3MOXXHBIM y4eT TEIUIOBBIX NIOTEPh IO MeTauly Tpy0 B pacderax MNPHUBEIECHHOTO
COIIPOTHUBIICHUS Terionepeaade Kposin. [lydok TpyO co Bcex CTOpOH yreruieH 3¢ (eKTUBHBIM
yTEIUIUTENEM U NPAKTHYECKH HE BIMsIET Ha pabOTy OCTaJIbHBIX JIEMEHTOB Yy3Ja, YTO JEIAET
BO3MOXKHBIM pacueT 3HaueHHUH yJelIbHBIX MOTeph uepe3 y3en 0e3 yuera marepuaia Tpyo.

Taoauna I'.58 YneabHble norepu Teminorsl y, Br/°C, 3a cuer nponycka my4yka Tpyo
yepe3 COBMellleHHOe KPOBeJIbHOe MOKPbITHE

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

IIpoxo:knenne KOJIOHHBI Yepe3 COBMeIleHHOE KPOBeIbHOe MOKpbITHE. Bapuant 1

Cxema y31a npezcrasiieHa Ha pucyHke ['.12.
[TapameTpsl, BAMSIONIME HA IOTEPH TEIJIOTHI YEPE3 Y3€:
TEPMUYECKOE CONPOTHUBIIEHHUE CIIOS YTEIUIUTEINS Ha IJIUTE NePEKPhITUs Ryy, M%°C/Br;
IO/l METaJljla CEYEHUS! KOJIOHHBI IUIOCKOCTHIO, MPOXOASAIIEH BAOJIb MEPEKPHITUS Ha
YPOBHE YTEIUTHTENS Sy, MM,

Ta6auuna I'.59 YaeabHble motepu Temaorsl ¥, Br/°C, 3a cueT npoxokaeHnsi KOJTOHHBI Yepe3
COBMEIICHHOE KPOBeJIbHOE NOKpbITHE. BapnanT 1

Sk, MM
Ryr, M*°C/BT 600 1100 2200
1,88 0,088 0,152 0,285
3,13 0,085 0,146 0,277
5,0 0,077 0,134 0,256
7,81 0,066 0,117 0,224
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KposenbHeil kosep 2U cnod
KposensHsil kosep 10 cnod
IMpalmep SumymMHsIl
APMUPOBaHHaA U.N. CMAXKE ‘ﬁ =
Pasyxnoxxa "
®

Tennous3onsyuoHHbIL Mamepuan
lMapousonsayuorHsil cnold ﬁ

XeneaobemoHHoe OCHOBaHUE @ , _@

=

VL, Y AP LN VAR LAY LA Y LA T AR AN TS TEASY,

Yo, 2y Yk Vs VLA ey ZAA/ Y T YA

GErrrrs e raay

@ Hononwumenskeil cnold 8000U3CNAYUOHHO20 KOSpa @ ObxumHOU Memannuveckud xomym

@ Omkoc u3 nezxo2o 6emoxa @ tObka us memanna
@ Bepxrul cnol 60d0u30NAYUOHHO20 Koepa @ Monuypem. 2epmemux
Ha NpuMbIKaHuY @ Onopa obopydosaHus
@ Hux#ud cnol €0dou3oNALUOHHO20 Koepa @ MoumaxHas nexa
Ha npumMbiKaHuu @ Konowra, ceveHuem Sg

Pucynok I'.12 - Cxema npoxo:k/ieHisi KOJIOHHBI Yepe3 COBMeIlleHHOe KPOBeJIbHOe
nokpbiTue Bapuanr 1

Hpoxomeﬂue KOJIOHHBI 9€p€3 COBMEIICHHOC KPOBECJIbHOEC IOKPLITHUE. BapnaHT 2

Cxema y3ia npencrapiieHa Ha pucyHke [.13.
[TapameTpsl, BIHSIONINE HA TIOTEPH TETUIOTHI Yepe3 y3ell:
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TEPMHUYECKOE CONIPOTUBIICHUE CJI0s YTEIUIUTENS Ha IIJIUTE NEPEKPBITUA Ryr, M2-°C/BT;
BBICOTA BO3BBIIICHUS KOPOOa U3 OLIMHKOBAHHOM CTAJIM HaJl BEPXOM KPOBIH Nyop, MM;
IJIOIIA b METaIa CEYEHHUs KOJOHHBI IJIOCKOCTBIO, MPOXOASAIIEH BIOJIb NEPEKPBITHUS HA

YpOBHE YTEIUTHTENS, Sy, MM,

_KpoeenbHbil xosep 2u cnod

| KpoeenbHelld xkosep 10 cnod

(Mpaimep SumymHbIT

APMUPOBIHHEA W.1. CMaXKa L

Pasyknokka
TennousonayuoHHsil Mmamepuan

[TapoulonauuoHHsIl cnod
Xene3obemoHHOe OCHOBaHUe

———— - ——— ————— ——— - ————— —
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oY 008,/

AN A //

A S, 7
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@

@ Hononrumenskbil cnol 6000U30NAUUOHHO20 KOSPa @ Hezopiovyuld ymennumens

@ Omxkoc u3 nezxo2o 6emowa Dapmyx U3 Memanfna monuuHou He MeHee 3 M
@ BepxHul cnol 8000U30NAYUOHHO20 KOBpa donxex nepexpbisams kopob Ha 70-100 Mm

Ha NpuMbIXaHuu @ 3axpenums ghapmyk K KONOHHE U Npoma3sams
@ Huxrul cnoll 6000U30NAYUOHHO20 KOSPa Wos nonuypemaHossiM 2epMemuxomM

Ha NpUMbIKaHuY Konowra us memannonpoxkama ceveHuem Sx
@ lMpogouns u3 cyuHKoeaHHoOU cmanu @ lNpusapumbs Memannuyecxkyo NNacmuKy u

Kpenume saknenxamu 3azepmMemu3uposams Wos 2epMemuKoM
@ KopoG u3 oyumxoearHod cmanu

monujuxol He MeHee 3 MM

Pucynok I'.13 - Cxema npoxokaeHnsi KOJIOHHBI Yepe3 COBMEIEHHOe KPOBeIbHOe
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nokpoiTHe Bapuanr 2

Taoauna I'.60 Y aejbHble moTepu TEI0THI ¥, BT/°C, 32 cueT NpoXokaeHUus1 KOJOHHBI
Yepe3 cOBMellleHHOe KPOBeIbHOe MOKpbITHE. Bapnant 2. Bo3Bbimenune kopoda hyp = 300

MM

Skops MM
Ryr, 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
50 0,764 0,938 1,25 1,80
7,81 0,852 1,01 1,3 1,81

Tadauua I'.61 YaeabHbie morepu Temaorsl ¥, Br/°C, 3a cueTr npoxo:xaeHus
KOJIOHHBI Yepe3 cOBMellleHHOe KPOBeJbHOe MOKpbITHE. BapuanT 2. Bo3BbIlieHue

Kopo6a Ny, = 400 MM

Se, MM
Ryr, M*-°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

Tabauna I'.62 YeabHble norepu Temiorsl ¥, Br/°C, 3a cuet npoxo:xaeHus

KOJIOHHBI Yepe3 COBMeEIIeHHOe KPOBeJIbHOe MoOKphIiTHE. BapuanT 2. Bo3Bblmenue
Kopoda Ny,p =500 MM

S, MM
Ryr, M*°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 MKC 91.120.01
KiroueBble ciioBa: TerioBas 3amura 3JaHUM, IPUBEJEHHOE CONPOTHUBIIEHHE TEIUIONEpEaaye,
YIENbHBIC IOTEPH TEILIOTHI, TEINIOTEXHUYECKAsi OMHOPOLHOCTD, Y3JIbl OTPaKJA0IINX KOHCTPYKLIUM, pacueT

TEMIIEPATYpPHOTO TIOJIs, pa30MBKa HA TEIIO3AIUTHBIE DJIEMEHTHI
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