TEIUVIO3AILMTHOE IIOKPBLITUE «KOPYH/I» -

KAUYEC TBEHHO HOBGIM YPOBEHb FE30ITACHOCTH OB bEKTOB
TEIUTIOOHEPTETUYECKOT'O KOMIIJIEKCA

Mopgo6HOe Tenno3salMTHOE NOKPbITME (Ha aHaNor MYHbLIX NPUHLMMNAX) NepBOHavasbHO Obino paspaboTaHo
no 3agaHuto NASA. B ganbHenwem ero yaanocb «npu3eMnuTby» 1 agantupoBaTth AN4 3a4a4 Tenno3awmnsl 1
3HeprocbepexeHuns 06bekToB Ha 3emnie, a 3atem B CLLUA  HanaguTb 1 NPOMBbILW NIEHHbIN BbiNycK. B koHUe 90-bix
CBEPXTOHKME TENIoM30NsaTopbl MHOCTPAHHOTO MPOM3BOACTBA MOsiIBUNMCE M B Poccuu, 3aTeM MNOSIBUNUCH U
OTevyecTBEHHble MaTepuanbl, B TOM YuCRe W MNpeBoCXoAsiive Mo XapakTepuctukam. PesynbTaT. cuctema
TeNno3awMTHbIX MOKPbITUIA B  TpaXAaHCKMX  LEensx, CTPOUTENbHOM  OTPacsiM,  MPOMbILLSIEHHOCTH,
3Hepre TMMECKOM KoM nekce bbina oboraleHa NPoaYKTOM C UCKIIOYMTE NMbHbIMU (M 314 ECKMMU CBOC TBAMMU .

Tak Kak npennaraemMmble Matepuaribl B OCHOBHOM NpoM3BOOATCA 3a py6e>+<0M, OHN MUMEKT BbICOKYHO
CTOMMOCTb, YTO OrpaHn4mBaeT BO3MOXHOCTb NX MAacCOBOIo NCNoJfib30BaHNA B CTPOUTESIbCTBE, SHEPreTuKke, KKX
nT.4. B cBoo o4yepeab oOTe4YeCTBEHHble aHasnoru, 3a4acTylo, OCTaBIAKT XKXenaTb ny4dwiero, 1n CBomm "kayecTBOM"
nnn ceepx BbICOKOM HaLIEHKOW 3a «HOY—Xay>» BbI3blBalOT Y KOHEYHOr0 nosib3oBaTeNIA HEramB U NPeaB3ATOCTb K
XnOKnm Kepamud eCKnum 1e nion3onauymoHHbIM MaTepuanam.

YKngkmn KOMNO3ULMOHHBIN TENTOM30NALNOHHbBI MaTepuan KOPYH,D,® M ero moagndukaumm — nepsbin
NpoAayKT, KOTOpPbIM paspaboTaH B Poccumn No opuruHanbHOM TEXHOMOrMK, NPOU3BOAUTCS N3 BbIC OKOKaY €C TBEHHbIX
UMMNOPTHLIX KOMMOHEHTOB MHE MMEET aHaroroB N0 COOTHOLWIEHMUIO LieHa-ka4yecTBo. NMpounssogctBo KOPYHO®
NOMHOCTbIO CEPTUMMLMPOBAHO, YTO rapaHTMpyeT CTabuibHO BbICOKOE KayecTBO npoaykta. Mbl ropgumcst
kadectBoM KOPYHI®. NopgocTs 3a Haw nNpoaykT dhopMuUpyeTcs U3 NMO3MTUBHBIX OLEHOK M GrarogapHocTen
HaLlMX KIMEHTOB. Hall v KNMeHTbl N0 4OCTOMHCTBY OLeHUBaOT  Be3ynpeydHyto 3asiBIIEHHYO UTrapaHTUPOBaHHYo
yHKLMOHanNLHOCTb MaTepurana n obpatlal Tcs K HaM BHOBb 1 BHOBb.

00O «HIMO PYINEPEH» — eanHcTBeHHasa B Poccuy KOMMaHus, KOTopad He  NpocTo  NPOU3BOAMUT
«CKOMMPOBaHHY» TEMNMOU3ONALUMOHHY0  amMepUKaHCKYHo pa3paboTky, HO U

choenana CBEpPXTOHKYH Tenmnousonauuio 6Gonee TexHUYECKM CcoOBeplieHHee U pocTynHee. [locTosiHHO
pa3pabaTbiBasi HOBblE 3KCKIMO3MBHbIE MoAauMdMKaLuum, Mbl pacliMpsieM CNekTp pellaemMbix 3afad, MoBhILaeM
9KOHOMMWYECKYI0 peHTabenbHOCTb MPUMEHEHUsT CBEPXTOHKOMW Tennousonauun. Hawa komnaHus umeeT Ha
Tennousonsumo KOPYH[ Becb komnnekc cepTurKaToB, NO3BOMSIOLLMX MPUMEHSATb €ro Kak Ha Xunbix, obLyecT-
BEHHbIX M MPOMbILL NEHHbIX 30aHUSAX U COOPYXKEHUSIX, Tak U Ha TpybonpoBogax n obopyaoBaHum ¢ TeMmnepaTypom
paboyen nosepxHoc™ oT -70°C po +260°C. TlokpbiTa obnagawT cnegywluMu covyeTaHWeM CBOMCTB:
NErkoC ThH0 NP U BbICOKOW MPOYHOCTU, 3N1aC TUMHOC TbHO, OTIMYHOW aaresnen K meTanny, 6eTOHy, KUpnu4y, AepeBy,
nnacTuky. lNnioc AONroBeYHOCTL M SKOMOrnyeckass YucToTa (HarpeTtoe NokpbiTUe He BblgenseT B atMoc depy
noMmeLLeHnss BpedHbIX Ang 4JeroBeka COeAUHEHUN). Mo pesynbTaTaM WCKYCCTBEHHOrO CTapeHus B
KMMMaTnyeckux kamepax Tenna n xonoga — «4epes 30 neT UCKYyCCTBEHHOI O CTapeHUst BUAUMbIX U3MEHEHUIN U
OTKJIOHEeHM oT nokasatenen TY — HE OBHOPYXEHO». 3T1o nossondeTr Ham JaBaTtb apaHmio
pabotocnocobHOCTM  MNOKpbITUSE  OT  npou3BoguTens — 15 neT cHapyxu v 30 neT BHYTPU Nome weHwus!
Opyrumun crioBamun — caenan v Hagonro 3abbin!

B ryctoii Tekyyei KOMMO3MLMU U3 CUHTETUHECKOrO Kaydyka W aKpurioBbiX MOJIMMEPOB HaxoAsiTcs
BaKyyMMUpOBaHHble (pa3peXeHH bl rad) CTEKIISIHHbIE MUKPOC depbl U CUITMKOHOB bie MUKPOC doe pbl, 3anofTHEHHbIe
BO34yxoMm (puc. 1). MNMocre HaHeCeHUs: Ha 3aLl UL aeMyo MOBEPXHOC Tb, B MPOLIECCE UCNapeHNst BOAbI U nocre-
Aylowen nonMmepusauuM  NOKPbITUS, BOKPYr  CUIMUMKOHOBLIX  MMKpocdep hOpMUPYHOTCS  KOKOHBI

BaKyyMUPOBaHHbIX MIVKpOCcdep.



Cunukonosan chepa

D~200 »xm

Bax YYMUPpOBIMran
KeparMuiecxan
muxpochepa,

D =100 rxm

K% PYHA

NOA MEKTPOHMAIM MMKDOCKONOM

Puc. 1. CxemaTtnyeckoe nsobpaxeHue TennosawntHoro nokpblmst KOPYH[.

CTpyKTypUpOBaHHbIE TakuM 06pa3omM CUMMKOHOBbIE U BaKyyMUPOBaHHbIE KepaMuny eckne Myk poc depbl
CO3[al0T 3NacCTUYHbIA CUIIOBOW Kapkac MOKpblTUA, obrnagarwui BbiICOKUM TEPMUYECKUM COMNPOTUBIIEHMEM.
Monnumep >xe, onupasicb Ha 3TOT 3NacTUYHbLIA Kapkac, obpa3yeT MPOAONbHO CMOUCTYIO CTPYKTYpy B BuUAE
NNEHOK, pasgenéHHbIX BO3AYLHbIMX TOHYanWmMMK 3a3opamun. B pesynbTate opmupyeTcs anacTudHoOe He
nponycKarloLL ee KanenbHyo Briary MHOroC fioiHoe fiabnpuHTHOe TennooTpaxaroLl ee NokpbiMe, brnokupyollee
BCe MexaHu3Mbl Tennonepegadn. MokpoiTne KOPYHL  — 370 kayec TBEHHbI MPOPbIB COBPEMEHHO HayKn B

CTPOMTESbHYIO 1 NPOMBILL NTEHHYO NPaK TUKY .

OcobEeHHO 3pUMO U1 OLLLYTMO HaLL € NOKPbITUE 3apekoMeHA0Baso cebs B TennoaHepreTuke. M3aBec THO,
4YTO B MOMELL EHWN, TAe paboTaloT Nogu, Nno npasunam TEXHUKM 6e3onacHocTM TpybonpoBoa bl 1 3anopHas
apMaTypa OOJDKHbI OblTb M30IMPOBaHbI Tak, YToObl HA NOBEPXHOCTU U30MNSALUM TEMMNEpPaTy pa He NpeBbILL ana
+45°C. OpHako! Bce aTu 3akpbiThle nsonsumnen TpybonpoBoAbl MPEeACcTaBnsAlT ewé OomMbLUy CKPbITYHO
onacHocTb. [lenio B TOM, 4YTO B 3aBUCUMOCTU OT MOTOAHbIX YCIIOBUIA MOCTOSIHHO MEHsieTCA pernameHT paboThbl
TEMMOBOrO y3na. A C W3MEHEHVWEM PEXUMOB 0OOpyaoOBaHME MNOCTOAHHO MOABEpraeTcsl BO3OEWCTBUIO
pa3HooOpa3HbIX TEMMOBLIX W MApoAMHaMUYecknx yaapoB. W, kak cneactBue, Nepuoguvecku BbIXOAUT U3
cTpos. YacTto, yBbl, B pexume aBapun. Pasrnagets nog usonsuvMein pas’suBaloLlMACA CBULL, HEBO3MOXHO,
COOTBETCTBEHHO U BOBPEMS €ro yCTpaHUTb B OObIMHOM MNPOdMIaKTUY4ECKOM pexume. Mpyu BO3HMKHOBEHMU
NpoTEYKM, B CPOYHOM nopsigke, MNOpoK, paspybanocb HECKOMbKO [EeCATKOB METPOB M30NSAUMU  Ha
paboTatoem obopyaoBaHNM ANs yCTAaHOBMNEHUS MPUY MHbI NOBpeXaeHS. YyBCTBO ONacHOC TV U OXuaaHns
aBapuM — NOC TOSIHHOE MCUX 0 M3 NYECKOE COCTOSIHME NEePCOHana CTapbIX KOTENbHbIX U TEMIOBLIX Y3I10B.

MpumeHeHWe cBepXTOHKON Tennousonsummn KopyHa kadecTBeHHO Npeobpasunno KoTesbHble 1 TENTOBbIE
y3nbl. [OKpbITUE OQMHAKOBO rOAMTCS Kak AN ropsYvmx, Tak U XONOoA HbIX NOBepXHoc Tel. MosBunacb BO3MOXHOCTb
HanoXuTb TEPMOU3ONSALUIO B CaMblX TPYAHOOOCTYMHbIX MecTax. [MoKkpblTMe HaHOCMTCA Ha paboTawollee
obopynosaHue XonoaHow BoAbl v ropsden nput o +150°C. MNpenaTcTBy eT 06pa3oBaHMio 1 pa3BUTUIO KOPPO3NHK,
4YTO npopneBaeT cpok cryxbbl MeTanna. Ctano BO3MOXHbIM M30MpoBaTe Bce TpybONpoBOAbl U 3aMOpPHYHO
apMmaTypy ToTanbHo. [103BONSET B CUMTAHHbIE MUHYThI ONpeaennTbs Mec TO NOBpexa eHns Tpy Obl.Bce Ha Buay.
JTtobas kanns NpocoYMBLL ErOCH TOMUBA, BOAbI UMK CTPYWKa napa cpasy BuaHa. TomwHa NoKpbITUS BCETO
~1 + 45 MM B 3aBUCMMOCTM OT TemnepaTypbl Tpybbl — Heobxoammon Tennousonsauuu (Boga, nap). B
NMoMeLLEeHUsIX rae Wcnonb3yeTcs CBepxToHkas Tennousonaums KopyHa — cBeTno U ywTHO, KomdopTHas
Temnepatypa W BraxHoCTb. Pe3ko cHwkKalTca 3SHepropacxodbl Ha BeHwnsauuto. [losBnswoTcs
gononHutensHele nnowagu. CywectBeHHO obnerdyaetcs pemMoHT obopygoBaHus  Tpy6oOnpoBoaoB.

PaCLIJI/IpI/IBLIJ necsd I'IpO(bVIJ'IaKTI/NeCKI/Ie BO3MOXHOC T CBEJTUN NPaKTUY €CKU K HYJIIO aBapI/IVIHOCTb.



PernameHTauum gonycTuMon TemMnepaTypbl Ha NOBE PXHOCTU U3ONALLUMN.

Kak rosopunocb Bbile, 0ObIMHBIN HOPMarnbHbIA YENOBEK He MONYYUT oXora Npu KOHTakTe ¢ no6on
NnoBepXHOC Tbto HarpeTon fo +45°C. CnegoBaTenbHO, €CNU Balla pyka CMOKONHO, HE NCMbITbIBas 6onm nexuT
Ha ropsiyei NOBEpXHOCTW, TO TemnepaTypa Ha NOBEPXHOCTW - He Bblwe +45°C. [na TpagWuMOHHBLIX BUAOB
N30NAUMKN, NPUMEHAEMbIX MHOTME AECATUNETUS — Kak NpaBuno, MMHepanbHas BaTa M ee aHanoru, nmoc
3aLLUTHOE NOKPbITUE (KKOXYX», — Yall e BCEro — OLMHKOBaHHAs XXeCTb UM MeTannunyeckasa gonbra) — Bce
npaBunbHo. TemnepaTtypa Bbiwe +45°C TpaBMoonacHa. 3a 3TMMm CTOMT MHoroneTHui onblT. OgHako, B cny4vae
CBEpXTOHKON Tennousonauum KopyHa Bce coBepweHHO He Tak! [lpubBopbl, Kak KOHTakTHble, TaKk W
OecKOHTaKTHble MoKa3bIBa T TEMNepaTypy NoBepxHocTn +75 ++ 90°C, a pyka CMOKONHO TEPMMUT, YETNOBEK HE
MCNbITbIBasA HUKaKNX MCKOMGOPTHbIX oyl eHnn. B yem 3geck geno? MNMapagokc?!

Hukakoro napagokca. MpocTo BCsi NTOBEPXHOCTh MOKPbITUST yCbhiNaHa MoslyBCMbIBLUMMU TOHKOCTEHHBIMU
BaKyyMMPOBaHHbIMU MUK POC che pamMu, KOTOpble BbIC TyNal T Haf NOBE PXHOC Tbi0 CIIOUC TON NOMMMEPHO N OCHOBbI
nokpblmsa. OOGBLEMHLIA BeCc BaKyyMMpoBaHHbLIX Mukpocdep ~ 0,1 r/cms. B pesynbtaTte TennoéMKocTb
NOBEPXHOCTHOr o crosi (~ 50 MKM) B 4€CATKM pa3 MeHbLUEe cpegHen TENNOEMKOCTU CaMOoro NoKpblms. Pyka xe
KacaeTCs Kak pa3 3TUX BbICTynawWwux MUKpocdep M MIHOBEHHO WX OxNnaxgaeT B CUIly HeconocTaBMMOM
TENNOEMKOCTU PYKM U NMOBEPXHOC THOMO CMOSi U3 MPUMOBE PXHOC THbIX TOHKOC TEHHBIX MUKpOC dep (CM. puc.
3). lMpnTtok Tenma BAOSMb TOHKMX CTEHOK MUKpocdep HuuToXeH. OcCTaétcs nyuyncTbil HarpeB pyku OT
nonuMmepHon ocHoBbl. OH Takke BecbMa Man. Bo-nepebix, noToMy, 4To 60blIAs Yac b NOBEPXHOCTU (~ 70%)
3KpaHMpoBaHa MUKpocdepamu, a ocTaBLlasCs YacTb MOBEPXHOCTU M3MnyyaeT C KO3 (PPULMEHTOM HEPHOTHI
~ 0,35, T.e. MOLHOCTb paAnaLMOHHOro NoToKa Takxke crnaba u pyka c HUM ferko cnpaensieTcS.

Mpn kacaHun pykon B
NOBEPXHOC THOM crnoe
TemnepaTtypa MOKpbITUS
NpakTM4eckn MrHOBEHHO
npubrnmkaeTca K
TemnepaTtype pyku, T.e.
CHWkaeTcsi Gonee 4em
Ha 40°C !

Puc. 3. IinntocTpaums TennoBoro napagokca nokpbisa KOPYHL.

Mpn wu3MepeHUyu TemnepaTypbl KOHTAKTHbIM TEPMOMETPOM MPOMUCXOAMT  OKpaHMpoBKA  OT
KOHBEK TMBHbIX MOTOKOB BO3/1yXa YacTu NOBEPXHOC TV 3aKPbITOM AaT4MKOM TepMoMmeTpa. Kak pesyrnbTaT oH
nokasblBaeT B 30HE N3MepPeHUs 3aBbllLEeHHY TemnepaTypy (CM. puc, 4).
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Puc. 4. InnocTpaums akpaHMPOBKK NOBEPXHOC U
MOKPbITUSI OT KOHBEKTUBHbIX MOTOKOB BO3AyXa
OaT4UKOM LU TATHOrO KOHTaKTHOro TepMomeTpa A ——
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Opyras kapTuHa HabrnogaeTcss NMpu M3MEpPeHUU TemrepaTypbl NMOBEPXHOCTU OBGbIMHBIM MUPOMETPOM
(cM. puc. 5). 3gecb npoucxoAuT TemnepaTypHas pagvauLuoHHas 3acBeTka M3NydYeHueMm, Uyl uM
HernocpeaCcTBEHHO OT MOBEPXHOCTU Monumepa. Maneiwee OyHOBeHMe BeTepka MeHsieT TemnepaTypy npu
MoBe PXHOC THBIX MUK pOC e p, 1 06LL as oLl MoKa M3MepEeHUs MOXEeT COCTaBNSATb AECATKN FpaayCoB.

Takum o6pa3om, Mbl CTOSIKHYIMCb C CUCTEMHbIM MpoTuBopeymneM. [NokpbITUE yaoBneTBOpseT BCEM
TpeboBaHUsIM camol pa3yMHOIN 6e30MacHOC M, HO KOHMUKTYEeT ¢ nonoxeHuamu CHull, pernameHmpytoLnum
JonycTuMyto TeMnepaTy py NoBepxHocTen obopyaoBaHua B 30Hax paboTel nogen. OcTpo BCTan BOMNPOC O
nepecmMoTpe  OENCTBYHOLWMX  HOPMaTMBHbIX  OOKYMEHTOB, KOTOopble  Obl  WHAMBMAOYyanu3vpoBanu
TennounsonaunoHHbIi matepuan KOPYH[ cpeom MHOXeC TBa ApYrx TENSION30ATOPOB N yCTaHaBNMBam Gbl
Onsl Hero ocobble BblgEeNeHHbIe HOPMbl AOMYCTUMON TemnepaTypbl MOBEPXHOCTEN B pabovumx 3oHax. [Npwu
3TOM U3MepUTENBHYI0 annapaTypy, TPaguuMOoHHO NPYMeEHSeMyIo NpU aTTec TaumMmn pabodmx MecT 3aMeHsTb Ha
OpYyryto HeT HeobxogumocTu. lMpPoCTO HYXXHO MponucaTb, YTO TemnepaTtypa MoBepxHocTu +75...+90 °C
TENnousonsiuMoHHoro  nokpbima  KOPYHO - wTatHo 3adwmkcupoBaHHasi, Hanpumep, CcaMblM  pac-
NPOCTPaHEHHbIM KOHTaKTHbIM TepMOMeTpoM - saBnseTca 6esonacHon Ana paboTel mogen. [lokpbiTne
3acnyXuBaeT TaKkoro BblOENEHHOro WHAMBMAYanbHOTO MNoAxoda, NOTOMy 4TO paboTaeT Ha U3nYeckux
NPUHLMNAX, OTIIMYHbBIX OT NPUBbIYHBIX MOHATWIA ANA TENON30MA LMOHHBIX MaTepuanos.

MocnegHwuiA TE3NC UMEET BCE OCHOBaH S ObiTb 03BY4YEHHbIM. K 3TOMY eCTb HECKOMNbKO NpuyuH. MNMepBbie
Cron noKpbITUS (Mamepuan HaHOcUmcs rocroliHo) paboTaloT No MpMBbLIMHBIM NpaBunaMm O BHavane
pe3ko n ganee 3ameTHO (Ha gecaTkun °C) CHWXaT TemnepaTypy MOBEPXHOCTM TOpsvmxX
Tpy 6onpoBogos. Mocnenytowne xxe cnom (5, 6, 7-1...1 ganee) yxxe CKofbKO-HMOYAb CyLL,eCTBEHHOTO 3HaYeHus
He nmetoT. MNMocrne TonwuHbl 6 MM - NPOCTO HEOMNpaBAaHHbIe 3aTpaTthl. TeMnepaTty pa MoHWkKaeTcs Ha
eouHMUbl rpagycoB. Opyrumu crioBamu ko3 puLMEeHT TeNNOOTAa4YM NOKPbITUS HaXOAUTCS B CUITbHON
3aBMCMMOCTM OT abconTHOM TemMnepaTypbl MOBEPXHOCTU WM pa3HOCTM TemnepaTyp MNOBEPXHOCTU U
oKpyXarwLien cpefbl, T.e. npeactaBnsgeT coboW CNOXHYI KOMOWHALMIO pagnalMoHHO-KOHOYKTUBHO-
KOHBEKTMBHOroO TenfioobmMeHa. 37O O3Ha4yaeT, YTO OCHOBHOM BKMa B TensooTdavy BHOCUT U3nyyeHue, a
TENMonoTepu 3a CYET TENNONPOBOLHOCTU U KOHBEKLUN (08 epXHOCMb - 8030YX), NO CPABHEHUIO C paguaum-
OHHOW COCTaB AL e NpeHebpexnmo manel, cM. puc. 6.
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Opyrumn cnosamu, MOLLHOCTb TEMfiOBOrO MOTOKa OT MOBEPXHOCTUM B OKpYXKalollyk cpegy 3a CYET
fnyymcTon TennooTgauyu nagaeT Kak vyeTBepTasd CTeneHb TemnepaTypbl, YMHOXEHHas Ha KO3 (PMLUEHT
n3nyyeHusi € (cTeneHb YepHOTbI). 3a CHET XKe 0ObI4 HO I TEMJIONPOBOAHOC TM UM KOHAYKTUBHOI O Tenfioo0MeHa
— MOLLLHOCTb TEMJI00TA a4n NnagaeTNponopLUOHaibHO MPOcTo pa3HocTn TemnepaTtyp A AT. Takum obpasom, ¢
MOHIKEHMEM TemnepaTtypbl MOBEPXHOCTU NyyucTasd TenrnooTgaya pPe3Ko YMEHbLUAETCA U «OOrOHsieT»
MOLLLHOCTb KOHAYKTUBHO-KOHBEKTMBHOW TennooTaayn. MNMocnegHss cama no cebe gocTaTovHO Mana m3-3a
NpMMNoBEpPXHOCTHbIX MuKpocdep. Habrogaetcs cBoeobpasHoe «TemnepaTypHOe MNpocKalb3blBAHUE» WUNA
3HauMMoe OnokupoBaHWEe KOHBEKTMBHOM cocTaBnswowien. MpouMcxoauT 3TO BCNEACTBME CYLLECTBEHHOMO
YTOMWEHNA MOrpaHUYHOro Crosl, 3aHATOro MNPUMOBEPXHOCTHBIMU TOHKOCTEHHLIMU  MUKpochepamun. B
pesynbTate TeMnepaTypa Ha MOBEPXHOCTU MOKPbITUA CTOMOPUTCS, roe-To B pavioHe +50..60.. + 75°C (B
3aBMCMMOCTM OT Ga3oBLIX TemMnepaTyp — Boga, Nap) M Aanee MOHWKaeTcs C YBENMYEHWEeM TOJILUHbI
NoKpbITUSA. [MOBEPXHOC Tb Xe Ha Ol YMb HOpMarbHO TENNas, HO He YA0BMeTBOPSET NPONUCHbIM CaHUTapPHbIM
HopmaMm. [Nog obHble TeMnepaTypHble 3 ek Thl COBEPLL EHHO HE CBONC TBEHHbI OO bIYHBIM TEMON30NATOPaM.

B npumepe ¢ ceBepx ToHKO M Tennounsonsaumen KopyHa —nokasaTtenu usmeputenbHelx Npubopos TemnepaTypbl
BbllLie, @ TENMonoTepu — Hxe!

BaxHbIM NperMyLLecTBOM MOKPbITUS SIBMSETCA €ro CTOMKOCTb K yrbTpadmroneToBOMYy M3Iy4YeHUto,
0Cc0B0 WMHTEHCMBHOMY B CEBEpPHbLIX LWnpoTax. EWé ogHOM OTNMYMTENBHON OCOBEHHOCTLI0 3TOr0 MOKPbLITUSA
ABMNseTCs TO, YTo 6GopbbHa C KOPPO3UEN BbINMOMNHSAETCS TENEPb COBEPLLUEHHO MO HETPAAULIMOHHON CXEME:

— BO-MEpBbIX, Mpexae BCero, NyT€M MUHUMM3ALUM KOHOEHCcaAaToOoOpaszoBaHWsS Ha  MOBEPXHOCTU
3all M, aemMoro obobekTa,

— M TONbKO, BO-BTOPbIX, MYTEM BbICTPAMBAHUS HEMPOHMLLAEMOro Anisl KOHAEHCUPOBAHHOW Braru
fapbepa k ero noBepxHoc ™. B cnyyae ¢ mogudmkaumen «KopyHg AHTUKOP» MMeeT MecTo ObiTb 1 paboTa
MOLLHENLINX WMHTMOMTOPOB  pXaBYMHbI B COCTaBe MaTtepuana, He yxygwawouwue Tennogusmnky
TENON30SSILLMOHHOTO  MOKPbITUS.

JTiobon meTannuyecknin pesepsyap, nokpbltein KOPYHOOM, gonroe Bpemsi 6ygeT ocTaBaTbCa TEMIIbIM
Npu pPes3KUX TMOHWKEHUsIX TemnepaTypbl. B pesynbTate Ha MNOBEPXHOCTM MPAKTUYECKU WCKMIOYaeTCH
nosiBrieHVe M3Mopo3en U KpynHblIX Hanegew. Boinagawowwun cHer cayBaeTcs, Boga cTekaeT, mapbl BOAbI
NpakTM4eckn He KoHAeHcupytoTca. CBOMCTBA MNOBEPXHOCTHOro cnoss obecnedymBaioT 6Gonee ObicTpoe
CcTeKaHUe J0XOEBOM BOA bl, YTO AOMNOMHUTENBHO YMEHbLUIAET noTepu Tenna.

Mpn cucTeMHOM MNOHWXEHWW TemnepaTypbl Bnara 3a cyéT Anddys3um vepes MNNEHKM MNOKPbITUS U
MOMeKynsapHbele nopbl GygeT BbITankMBaTbCA C MOBEPXHOCTM MeTanna B OKpyXawliyl ammocdepy
(ObIxaTenbHass aKkTMBHOCTL), B pesynbTaTe NOKpbITUE CTaHOBUTCA YCTOWYMBBLIM MpakTMYeckn K nobon
KOoMOuHaumMn TepMOo-Bnaro-yaapos.

Takum obpasom, Tennousonatop KOPYH[ BbInonHAET, npexne BCero, pofib TennooTpaxaroLlero
Gapbepa. OgHOBPEMEHHO MOKPbITUE BbINMOMHAET POJSib «YMHOrO» rMapon3onsiTopa, BbicTpaMBas NpoTUB Braru
3LIENOHNPOBAHHYIO 3alUTY WU, Npexae BCero 3a CHET MUHMMU3AUMW KOHAEHCauMy Brarn Ha MOBEPXHOCTU
3amaeMoro obbekTa.

KT PYHA

K¥PYHA

. K¥PYHA

Puc. 7. nnocTpaumsa Tenno (Xono4) otpaxatroLux cBoncTs nokpblTna KOPYHL,



MokpbiTHMe NpenaTcTBYET KanUmnnspHOMY BNUTbIBAHUIO BOAbI B 06BHEKT U, TEM CaMbIM, HE MOCTaBnsAeT
Bnary Ans wucnapenusi. [ocTaTodyHass OTKPbITOCTL MeMOpaHbl ana auddysmm napoB obecneyunBaet
NMOCTOSIHHOE BbICYLUMBaHWE CTPOUTENbHBIX MaTtepuanoB, YTO MOBbILAET UX CODBCTBEHHOE TemnnoBoe
conpoTueneHue. NoTepu TennagononHUTENbHO YMEHbLL alo TCS.

«Ha KOHy» CTOMT 3KOHOMWUSI KUpnuya, bpyca, yTennmTens u CUCTEM KOHAULIMOHMPOBaHuA. Tenno3awmTa
KOPYH[] — 310 kOMhOpPTHbIE YCINOBUA MPY MUHMMaSbHbIX 3aTpaTax, Takum o6pa3om, B TOHKOW MembpaHe
coveTaeTcs Lerbl KoMneke dmand ecknx 3 ek ToB.

MunnumeTpoBOoe MNOKPbITUE [OenaeT CerogHs TO, YTO paHblle MOrnu
caoenatb  TOMbKO  TONCTble  CTeHbl. [lokpblTMe  npencTaBnsieT  coOoM
B3BELUEHHbI KOMIMPOMMCC BCEX NTyYLLMX KQ4YeCTB TeNno-, U rmapo-n3onsauun.

TOO CLANTEL

070004, KasaxctaH, BKO, r. YcTb-KameHoropck,
yn. A. lNpoTtosaHoBa, 95, og. 202

+7 7232 701487, +7 777 2124311, 215570, 789437
+7 7232 702303

clantel@mail.ru, kaz_intercom@hotmail.com

Caunt: www.clantel.kz

WHH / KIn: 101040018005

* Nna nabopaTopHbIX UCNbITaHWUI MOXeT 6blTb NpegocTaBsieH obpasel,.

CBSXNTECb C HAMW - TOTOBbLI OTBETUTb Ha BCce Bawu BonpocChl.



