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TennonpoBOAHOCTb YTenauTenen: CpaBHeHue
U Tadbnuua KodcppuumneHToB

KoahpuumeHT TennonpoBOAHOCT MaTepurasia OTpa)kaeT CBOMCTBO BeLLEeCTBa NPOBOAUTL TEMIOBYIO
JHEpPruno CKBO3b cebs.

Kaxablih MaTepuan MMeeT CBOE 3HaYeHUe 3Toro KoagduumeHTa. Yem oH 6onbLue, TeM BoNbLLNIA
06beM Tenna NponaéT CKBO3b MaTepuas. 3TO OAVH W3 FNaBHbIX MAPAMETPOB, KOTOPLIN BAMSET Ha
BbIGOP MaTepuana Aas NU3roToBJeHNs Kakoro-nnbo nsgenus.

MaTepuabl C H3KOV NPOBOANMOCTLIO TEeMJa UCMOJb3YIOTCS A1 COXPAHEHUS TEMNOBON SHEPT UM
(Hanpumep, yTenjeHve orpaXaAaoLmnx KOHCTPYKLWIA). Bbicokas TenionpoBoAHOCTb NO3BONSET
pewaTh 3aa4u Mo pacCenBaHuo UK NepeHocy Tenna (Hanpumep, paanmaTopbl OXJaXKAeHNs,
BbIMOJ/IHEHHbIE 13 aIOMUHNS).

B cTaTbe CpaBHNM OCHOBHbIE TUMbl COBPEMEHHBIX YTENANTENEN MO KO3PDULNEHTaAM
TensonpoBoAHOCTW. [1ng Havana pa3bepem TEPMUH «TEMNOM305LMS», KOTOPbIA HAaNPsSMYL0 CBSI3aH C
NPOBOAMMOCTbIO TeMnsa MaTepunasos.

Tennounsonauuma Kak MaTepvan um npouecc

Bbloenum gBa 3Ha4veHus TEPMUNHa «Tenaon3onauna» — Kak npouecc n Kak Mmatepuarn.

Tennonsonaums Kak npouecc — cnocob yMeHblUEHNS Tenaonepenaym mexay obbekTamu nam
cpeaammn, KOTopble HAaXoAATCS NPW pa3HbIX TEMMepaTypax.

Tennon3onauma KOHCTPYKLMIA BbIMONHSAETCA ANA CNeayoWwmnx Lenen:

e noaaepxaHus TpebyeMoro TemMnepaTypHOro pexxunma, Hanpumep, B XUbix U 0PUCHbIX 3AaHUSIX,
wkonax, 6onbHULAx 1 T.4;

® CHMXXEHNS Pacxo[0B Ha OTOMJIEHNE NN OXJIaXXAEHNE NOMELLEHUNN,

* 3awWwuTbl 0bopynosaHua, TpybonpoBoaoB, Neven, pyrux o6 beKTOB OT Neperpesa Uau
nepeoxna4eHns, 0T KOPPo3un, TPELLUH, NoXXapos;
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* Y/YHLEHUS LYMON30ASALMN, 3BYKON3O0AALMUN NOMELLEHNIA OT BHELUHUX U BHYTPEHHMUX MCTOYHMKOB
wyma.

Tennomsonsaums Kak Mmatepuan (nnn yTeI'I}'II/ITeJ'Ib) YMEHbLUaET CaM rnpouecc Tenjaonepenavn BHyTpu
KOHCTPYKUWUW: Npn npaBnJibHO BblﬁpaHHOM yTenanTtene 3MMOW B IOME Teno, a J1IeToM npoxsagHo.

Bbibop yTennutens, TpedboBaHusa K HeMy

Ha Bbl60p TeENnNoOn3onAUnn BANAIOT:.

TUMN KOHCTPYKLUW,

* KJINMaTn4eckmne ycnosumd,

blooxeT,

® 3KOJIOTNYHOCTD,

no>xapobe3onacHoCTb.

OCHOBHbIE TDGGOBaHVIFI K XapakTepucTukam yTenamtenen, KoTopble BANSIOT Ha NX Bbl60p 7
npnMmeHeHne:

e MaponpoHULaeMOoCTb. [IB/KEeHNe BOAAHOIO Napa Yyepes cebs. Yem Bbille NaponpoHNLLAEMOCTb,
TeM nyyLe Bo3ayX00bMeH N MUKPOKAMMAT B MOMELLEHUN.

e BnaroctonkocTtb. CoxpaHeHne CBOMX CBONCTB MNpu BO3LENCTBUN BNaru. Yem sbile
BNAroCTONKOCTb, TEM HVXKE PUCK pa3BuTus rpnbka, nneceHn, Kopposmm Ha NOBEPXHOCTU
Tenjaon3onaumm.

» FoplovecTb. CnocobHOCTb ropeTh NN NOAAEPKMBATb FOPEHME NPU BO3AENCTBMMN OTKPLITOrO OrHS
WS BBICOKOW TemMnepaTypbl. YeM HUXKe ropoyecTb, TEM Bhille NoXkapHas 6€30MacHOCTb U30NALNN.

 Mpo4HOCTb. CNOCOBHOCTHL BbIAEPKMBATL MEXAHNYECKME HArpy3Kn 6e3 paspyLleHns nim
nedopmMaLmun. Yem Bbllle MPOYHOCTh, TEM [10/1bLLIE CPOK CYXKObl TEMNON30AALINN.

» Huskas TennonpoBoaHOCTb. CNOCOBHOCTb NPEnAaTCTBOBATL Tensionepeaaye ot 6osee HarpeTown
MoBEPXHOCTYM K Bonee X0n04HON. YeM HMKe TEMNSI0ONPOBOAHOCTb, TEM Jlyylle TEMNN0N305LNOHHbIE
CBOWCTBA yTENaMTENs.

-



KOHKpEeTHbIE 3Ha4YeHNA 3TUX NOKa3aTesen 3aBUCAT OT TUMA U Ha3HAYeHUs TeNI0M3009uUnm, oOT
yCJI0BMI ee 3KCnayaTauuu.

Cpean npogykunn TEXHOHUKOJIb BbligesieHbl TPU KaTeropum TenJon3onaunu:

1. 3KcTpy3nOHHbIK neHononucTupon (XPS). dhdheKTUBHbIN NONMMEPHBIN TENION30ALNOHHBIN
MaTepuan, U3roToBJeHHbIA N3 NoancTupona ¢ gobaskamm nopoobpasosatens. MpuMeHseTCs B
CTPOMTENLCTBE NPU YCTPONCTBE (hYyHAAMEHTOB, KPbILL, NOM0B. 3aKPbITbI€ MOPbI B CTPYKTYpE
no3BonsaoT XPS nMeTb NpakTUYeCKn HyNeBoe BOAOMNOMIOWEHNE N HU3KYIO TENI0NPOBOAHOCTb.
JInHenKa NpoayKUMM U3 3KCTPY3UOHHOr0 neHonoanctmpona TEXHOHUKOJIb conepxut_bonee 30
HaVMeHOBaHWN.

2. KameHHas BaTa. MuHepanbHas TeNI0M30N14LMSA U3 pacrniaBa U3BEPXXEHHbIX TOPHbIX MOPOL.
icnonb3yeTcs NnpemMyLLeCTBEHHO Kak YTEeNAUTENb A0S OrpaXKA4aloWwmX KOHCTPYKUMIA 34aHNIA
(dhacapbl, KpoBaK, Neperopofkn). KameHHasa BaTa — HEropoYnin yTenanTesnb, N03TOMY ero
NPVMEHSAOT Kak OrHe3alMTHY0 N3015auuMto, n3onaumnio Tpybonposonos, obopynosaHus. N3genus
13 KaMeHHon BaTbl Nnpon3soacTBa TEXHOHNKOJIb HacumThiBatoT bonee 70 pa3HOBMOHOCTEN.

3. Nenononuusoumnanypart (PIR). MoangunumnposaHHbIN neHononnypeTaH. CamMas HU3Kas
NPOBOAMMOCTb Terna cpeln NpefAcTaBeHHbIX yTennutenen. LUMpokun cnekTp NpuMeHeHns: ot
N3019UMN NPOM3BOACTBEHHOr0 06opyaoBaHMa A0 KocMmnyeckon oTpacaun. Mantel LOGICPIR — B
accopTumeHTe TEXHOHWKOJIb.

3TV yTennmMTeNn OTANYalOTCS APYr OT Apyra v APYruMU XapakTepucTmkamu. Moatomy
MPUMEHUMOCTb TEMION30MALNN OLLEHNBAIOT UCXOAS 13 TPebOBaHMI K HE.

TennonpoBOAHOCTb, KO3(PPULUNEHT TenIONPoOBOAHOCTH

TennonpoBOAHOCTb — OAHO M3 OCHOBHLIX CBOMCTB MaTepunanoB, KOTOpPOe onpeaenseT ux
CnocobHOCTb NPOBOAUTL TEMNJ0. ITO NPOLLECC Nepeaayn TeNNOBON IHeprum oT bonee HarpeThbix Ten
K MeHee HarpeTbIM. [poBOoAMMOCTb TenJsa yTenanTens HenocpeaCTBEHHO CBSA3aHa C ero
MAOTHOCTbIO, MOPUCTOCTLIO, BJIAXXHOCTbIO U APYrMMM NapameTpamum.

YT1o TaKkoe Ko3(ppULMEHT TennonpoBOAHOCTU. KONNYECTBEHHON XapaKTepnCTUKON npoLecca
NPOBOAMMOCTM Tensa ABAAETCA KO3PDULNEHT TensoNpoBOAHOCTH. B pacyéTax 3TOT napameTp
obo3HayaeTca cMBONOM A, nsmepsietcs B BT/(M-K). OTa BennymHa no3BonseT NOHATb CKOJIbKO
TEN/IOThI MPOXOANT Yepes 3a 1 Yac Yepes 1 M’ MaTepuasna TOJLMHON 1 METP Mpu pasHuLe
TemnepaTyp B 1 rpagyc.

YeM Bbille 3HaYeHne A, TeM 6bICTpee TENNO nepenaeTcd 4epes3 MmatTepnan n H8060pOT.
CoOTBETCTBEHHO, YEM HIUXE MoKasaTeNb KO3(huLMeHTa TenaonpoBoLHOCTHN, TEM TOHbLLUE
n0Tpe6yeTcs1 TENA0N30NALUMOHHBIA CNIOW ANS 3aLUUThI KOHCTPYKLMN.

BblLensoT HECKOIbKO BUAO0B KO3(PMULMEHTOB TeNnnonposoaHOCTU: AA 1 Ab; A10 n A25.

Kak BbluMcnfseTca. 3HavyeHuns K03(pCpI/ILI.I/IeHTOB A BbIYMCNAOTCA 3KCNEPUMEHTaJIbHO MO pa3HbIM

-
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MeToAuKaM. AA 1 Ab onpenensitoTcs B yCN0BMSAX BAAXKHOCTU, 6AN3KUX K peasbHbIM. 3HaveHns A10 1
A25 BbINUCASIIOT B CYXUX YCIIOBUSIX.

Mpwn BbINOJIHEHUN TEMNNOTEXHUYECKOr0 pacyeTa Aas onpefeneHns TONWMHbI U30A5SLUM ONUPatoTCa
Ha AA 1 AB. Beibop AA nnu AB npoucxoamuT B cooTBeTCTBMM € Tabanuamm 1, 2 CM 50.13330.2024 B
3aBUCUMOCTHU OT BJIaXKHOCTHOIO peXxuma noMeLLeHnin 34aHni, YCI0BUIA 3KCrlyaTauum B 30He
BNI@XKHOCTW.

HanpumMep, cornacHo NCXOA4HbIM AaHHbLIM 3[aHNe PacrnosioXXeHO B HOPMasibHON 30HE BNAXKHOCTH,
TeMnepaTypa B paccynTbiBaeMoM nometieHnn 18°C n BnaxHocTb 55%. Takum obpa3om, B pacyér
OyLeT npMHMMaTbLCA 3HaYeHne Ab.

(]

KoadhmMumMeHT TeNNONPOBOAHOCTU YTEMANTENS MOXXET N3MEHATHCS B 3aBUCMMOCTU OT YCJI0BUIA
ero akcnayaTauun. Hanpumep, Npu NOBbLILIEHNN BNAXXHOCTW BO34yXa NPOBOAUMOCTb Tenna
HEKOTOPLIX YTENANTENEN MOXXET YBEJIMYMBATLCS, YTO MOXKET MNPUBECTU K YXYALIEHWNIO
TEMnJ0M305LUNOHHbLIX CBOWCTB.

Kak BnusieT Ha TOJILLUHY TeNNOU3O0NALMUN. PacYET TONLLUNHBI U30AALUN ONSA KaXXL0W U3
CTPOUTEIbHbIX KOHCTPYKLMI BbIMNONHAETCA Ha OCHOBE 3Ha4YeHUs Ko3(urLmneHTa TenaonpoBogHOCTHM.
OfnHaKo noxoxxue yTenanTenn n3 04HON KaTeropum MoryT UMeTb Pasi4yHyo BEJINYUHY 3TOro
napameTpa 13-3a OT/INYUIA B NMPOMN3BOACTBEHHbBIX XapaKTepucTmkax. BaXxHo BHUMaTeNbHO NPoBepsATh
NPUHATbIE faHHble, T.K. 3TO HaNPsAMYI0 BAUAET Ha onpefeneHne TONLWMHbI M30JALUOHHOro CNos Ha
orpaxKatoLLlen KOHCTPYKLNN.

Tabnuua ko3 ¢uLMeHTOB TenIoNPOBOAHOCTH yTennuTenen 13 Hanbonee NonynspHbIX

MaTepnanos:

MaTtepuan AA AB
TEXHOPY® H MPO® 0,040 0,044
TEXHOJIAAT SKCTPA 0,040 0,044
TEXHOBJIOK CTAHOAPT 0,039 0,043
TEXHOHWKOJIb CARBON PROF 0,035 0,036
TEXHOHWKOJIb CARBON ECO 0,035 0,036
TEXHOMJEKC 0,034 0,034
LOGICPIR ®/® 0,023 0,024
LOGICPIR CXM/CXM 0,025 0,028
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YBnaeTb 3aBUCUMOCTb TOJILLWHBI YTENINTENA OT KO3(p¢)I/ILI,I/IeHTa TENNONPOBOAHOCTN MOXHO C
MOMOLLIbIO PaC4EeTOB. Ona HarnagHoCTw CpaBHMM HECKOJIbKO MaTepnalioB:

BetoH ( AB = 1,86 BT/(M:K) )

KupnunyHas knagka p=1600 kr/mM3 ( Ab = 0,64 BT/(M-K) )

Ay6 (nonepék BonokoH) ( Ab = 0,23 B1/(M*K) )

KaMmeHHas BaTta TEXHOPY® H MPO® ( Ab = 0,044 B1/(M-K) )

e DKCTPY3MOoHHbIN neHononnctupon XPS TEXHOHNKOJIb CARBON PROF ( AB = 0,036 BT1/(M-K) )

e NeHononunnsoumaHypat LOGICPIR CXM/CXM ( Ab = 0,028 BT1/(M*K) )

[onyCcTnM, 4TO HaM HeObBX0AMMO KaXXbIM 13 MaTepmnanos AOCTMYb TEPMUYECKOe CONpoTuBaeHne R
= 2 M2:°C/BT. CornacHo (6.6) Cl 50.13330.2024 R onpeaenseTcs no gopmyne:

[x]

BbluncneHusa ceeném B Tabnmuy:

MaTtepuan AB BT1/(M'K) |6, M
beToH 1,86 3,72
KnpnuyHas knagka (p = 1600 kr/m3)|0,64 1,28
[y6 (nonepek BOJIOKOH) 0,23 0,46
TEXHOPY® H MPO® 0,0444 0,089
XPS TEXHOHWKOJ1Ib CARBON PROF 0,036 0,072
LOGICPIR CXM/CBM 0,028 0,056

Mbl BUAWM, 4TO OOCTUXKEHNE OANHAKOBOIro 3Ha4eHNsA CONPOTUBIIEHNS Ternonepenayn Tpe6yeT
pa3H0|7| TONWWHBI ANnd n3onaumm ¢ oTnm4atoliMMnNCAa nokasaTenaMm TenJionpoBooHOCTN.

Ana yrennntenen TEXHOHWKOJIb 3HavyeHne KoshdpuLmMeHTa TenaonpoBogHOCTU TENI0M30a5LMm
NpPUBOAMNTCA B TEXHNYECKOM JINCTE UIN Ha CTPaHULLE 3TOro MaTepuasia_B TeXHNYECKOM HaBuUraTope
TEXHOHWKOJIb. Hanpumep, ona kameHHon BaTbl TEXHOPY® H MPO® npueeaeHsl cneayoume
3HaYeHus:
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XapaKTepucTUKM NpoayKuum:

HaumeHoBaHWe nokazaTtens En. uam. Kputepuid SHaueHue MeTtopn ueneiradui

TennonposomsocTs, MO Br/(wK) he Gonee 0037 (FEON(ZLSSSE;S?O)FOCT 31925-201 (EN 12667:2001), FOCT 31924-201
TennonpoeoaHoCTs, AD Br/(M*K) He Gonee 0.037 FOCT 32314-2012 (EN 13162:2008)

TennonpoBoaHOCTb, AA Br/(m*K) He Gonee 0.04 FOCT P 59985-2022

TennonpoeogHocTs, AB B/(m*K) He Gonee 0.044 FOCT P 59985-2022

MpouHocTb Ha cxkaTue npu 10% oTHOCUTENBHOR WMa He MeHee a5 FOCT EN 826-2011

Aedopmaymnm

CocpegoTo4eHHan Harpyska H He MeHee 500 FOCT EN 12430-201

CopgepxaHue OpraHM4ecKux BeLWecTs % He Gonee 45 FOCT 17177-94

KpatkoBpemeHHoe BOAONOMOWEHWE Mpr el N 1 FOCT EN 1609-2011

YacTM4YHOM norpyxeHun, WS

B onnanH-kanbkynatope TEXHOHUKOJIb MOXXKHO BbIMOAHUTbL 6ecnaaTHbIN 1 NoAPOOHbIN
TenJ0TEXHNYECKNA PacYET. KanbKynaTop nMeeT cepTUUKaT COOTBETCTBUS HOPMATVBHbLIM
TpeboaHmam CIM 50.13330.2024, onobpeH HUNCO PAACH.

Ko3huumneHT TenaonpoBoaHOCTA — OAUH U3 KJIOYEBbLIX NApPaMeTPOB NPW NPOEKTUPOBAHUN 1

3KCNayaTauum 3gaHum, CUCTEM OTOMIEHNS U OXNlaXkaeHus. MpaBuibHOe NOHUMaHWe 3Toro
napameTpa no3ponseT obecne4ynTb 3HePro3PPeKTUBHOCTb N KOMGOPT.

ABTOp CcTaTbu:
Anekcen Tonctos

CrneumannucT nepBo KaTeropun HanpasneHns "MiHdopMauoHHoe
MOLeSINpOBaHNE B CTpomTensCcTee"

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke
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