CBepxToHKAas XXHUAKas Tenaou3oadiivsa KopyHa u ee MOILI/ICbI/IKaI_H/II/I

TEIUIO3AIIUTHOE ITOKPLITHUE «KOPYH/I» -
KAYECTBEHHO HOBbIN YPOBEHbB BE3OITACHOCTU OB BbEKTOB
TEIUVIOOHEPI'ETUYECKOI'O KOMIUIEKCA

MopgobHoe Tenno3awmnTHOE NOKPbITUE (Ha aHanorvyHbIX NPUHUUNEX) NepBoHa4YanbHO Obino paspaboTaHo
no 3agaHuio NASA. B panbHenwem ero yaanochb «npusemMnuTb» M agantupoBaTb AN4 3a4ay TennosawuTsl
3HeprocbepexeHnst oobekToB Ha 3emne, a 3atem B CLLUA Hanagutb U NPOMbILLIIEHHBIR BbINyCK. B KoHue 90-bix
CBEPXTOHKME TEMNIOM30MATOPbl MHOCTPAHHOrO MPOM3BOACTBA MOSIBUNMCL M B Poccuun, 3aTtem nosiBUNuUCbL W
OTevyeCTBEHHble MaTepuarnbl, B TOM 4uUCre W MNPeBOCXOAsLMe MO Xapaktepuctukam. PesynbTaT: cuctema
TENMO3alUUTHBLIX MNOKPbITUA B FPaXdaHCKUX Uensx, B CTPOUTENbHOW OTpacnu, MPOMBbILLIEHHOCTH,
3HEpreTMYECKOM komniekce bbina oboraieHa NpoayKTOM C UCKITHOYUTENBHBIMU (PU3NYECKMMM CBOCTBaAM U .

Tak kak npeannaraemMmble mMmatepuaribi B OCHOBHOM [MMPOU3BOAATCA 3a py66)KOM, OHN UMEKT BbICOKYHO
CTOMMOCTb, YTO OrpaHnymBaeT BO3IMOXHOCTb NX MaCCOBOIo UCMNoJib30BaHNA B CTPOUTENbCTBE, SHEPIreTuke, JKKX
n T.4. B cBolo ovyepenb OTe4vYeCTBEHHblIE aHallorn, 3a4acTtyr, OCTaBNAKT XKenaTtb Jyylero, 1 CBOMM "kayecTBOM"
nnnm ceepx BbICOKOW HaLlEHKOW 3a «HOYy—Xay>» BbI3bIBAOT Y KOHEYHOIro nonb3oBaTesid Heratme U NpenB3dATOCTb K
XNOKNUM KepaMN4ECKUM TENJT10N30NALNOHHBbIM MaTepunanam.

YKngknii KOMNO3ULMOHHBLIA TennonsonsaunoHHbin matepuan KOPYHO® wu ero mogmduvkaumm — nepsbii
NPOAYKT, KOTOpkIN pa3paboTaH B Poccum no opurMHanbHOM TEXHONMOMN, MPOU3BOAUTCS N3 BbICOKOKAYECTBEHHbIX
MMMOPTHBLIX KOMMOHEHTOB WU HE MMEET aHarioroB Mo COOTHOLLEHMUIO LieHa-kavecTBo. [ponssoactso KOPYHO®
MOMHOCTBI CEPTUAULMPOBAHO, YTO rapaHTUpyeT CTabuNbHO BbLICOKOE KayecTBO npogykta. Mbl ropgumcs
kadectBom KOPYHO®. MopaocTb 3a Haw nNpoAayKT dhopMupyeTcs M3 MO3UTMBHBLIX OLEHOK M GnarogapHocten
HaLMX KNMEHTOB. Halwm knneHTbl N0 OOCTOMHCTBY OLEHMBAOT 0e3ynpeyHyto 3asBEHHYIO0 M rapaHTUPOBaHHYHO
YHKUMOHaNbHOCTL MaTepurarna u obpalLaroTcs K HaMm BHOBb M BHOBb.

00O «Bonrorpaackun MHHOBaUMOHHbIN PecypcHbIn LleHTp» — eguHCTBEHHas B Poccum koMnaHus,
KOTopasi He MPOCTO MPOW3BOAUT «CKOMUPOBAHHYIO» TEMMOU3ONSALMOHHYI0O aMEepUKaHCKY0 pas3paboTky, HO U
chenana CBEPXTOHKyD Tennousondumio 0Oornee TEXHWYECKM COBEpLUEHHee W gocTynHee. [1oCTOsIHHO
pa3pabaTbiBasi HOBble 3KCKMIO3MBHblE MOAMMMKALNA, Mbl paclUMPsieM CMEKTp pellaeMbiX 3aday, MOoBbILaeMm
9KOHOMWYECKYID pPEeHTabenbHOCTb MPUMEHEHUS CBEPXTOHKOW Tennousonsumui. Hawa komnaHus umeeT Ha
Tennounsonsauuio KOPYHL] Becb koMnnekc cepTndmkaToB, NO3BOSMSAOLLMX NMPUMEHSITb M0 Kak Ha XWnblX, 00OLecT-
BEHHBIX 1 MPOMbILLIIEHHbIX 30AHUSIX Y COOPYXXEHUAX, Tak 1 Ha TpybonpoBodax n 06opyaoBaHnM ¢ TeMepaTypon
paboyen noeepxHocTM oT -70°C pgo +260°C. [MokpbiTva obnagalT cregyrwmMm COYeTaHWEM CBOWCTB:
NErkocTbio NPW BbICOKON NPOYHOCTU, 3NACTUYHOCTLIO, OTIMYHOM agreaven k metanny, 6eToHy, Kupnuyy, Oepesy,
nnacTtuky. nioc gONroBeYHOCTb M 3KONOrMyecKkas Yictota (HarpeToe MOKpbITUE He BblAenseT B aTmocdepy
NMOMELLEHNST BpeOHbIX [N 4YenoBeka COefVHEHMN). Mo pesynbTataMm WCKYCCTBEHHOrO CTapeHus B
KNuMaTU4eckux kamepax Tenna v xonoga — «Yepes 30 neT UCKYCCTBEHHOrO CTapeHusi BUOMMbIX U3MEHEHUN U
OTKNoOHeHun oT nokasatenen TY — HE OBHOPYXEHO». 3Tto  no3BonseT  Ham paBatb  [apaHTuio
paboTocnocobHOCTM MNOKpbITUSS  OT npou3BoguTenda — 15 net cHapyxu n 30 neT BHYTpU nomelueHus!
Opyrumum crioBamn — cgenan v Hagonro 3abbin!

B ryctoin Tekyyel KOMMO3ULUMM W3 CUHTETMYECKOrO Kaydyka M aKkpuroBbIX MOMMMEPOB HaxoasTcs
BaKyyMUpOBaHHble (pa3pexeHHblil ra3) CTEKNSHHbIE MUKPOCKepbl U CUMMKOHOBbLIE MUKPOCKeps!, 3anofHEeHHbIe
Bo3ayxom (puc. 1). Mocne HaHeceHWs Ha 3alLMLLAEMYIO MOBEPXHOCTb, B MPOLECCe MCMapeHusl Boabl U Mnocre-
Aylolen  nonumepusaunnM  MoKpbITUS, BOKPYT  CUIMKOHOBbLIX — MuKpocdep (OpMUPYIOTCA  KOKOHbI U3

BaKyyMUPOBaHHbIX MUKpocdep.
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Puc. 1. Cxematunyeckoe n3obpaxxeHue tennosawmTHoro nokpbitna KOPYH[.

CprKTypVIpOBaHHbIe Taknm o6pa30M CUITMKOHOBbIE N BaKyyMUPOBaHHbIE KepaMUn4yeckme MI/IKpOCd)epr

CO30al0T 3MaCTUYHbBIA CUITOBOW KapkKac MNOKpbITUA, obnagawLni BbICOKUM TEPMUYECKUM COMPOTUBNEHUEM.

Monvmep xe, onupasicb Ha 3TOT 3NaCTUYHBIN Kapkac, obpasyeT MpoOOSibHO CIIOUCTYIO CTPYKTYPY B BUAE
NNEeHoK, pasfeneHHbIX BO3OYLUHbIMW TOHYauWuMKM 3a3opamun. B pesynbtate opMmpyeTca anacTUYHOe He
nponyckarLLee KanernbHy Bnary MHOTOCIONHOe NabvpuHTHOE TennooTpaxatoLwwee NoKpbITue, GrnokmpytoLlee
BCe MexaHu3mbl Tennonepegayn. MNokpbitue KOPYHL — 3TO Ka4eCTBEHHbIN MPOpbLIB COBPEMEHHOW HAayKnN B

CTPOUTENBbHYO U NPOMBbILLUITEHHYHO MNMPAaKTUKY.

OCOGEHHO 3pMMO U OLLYTUMO Hallie MOKPbITUE 3apekoMeHAoBano cebsi B TENMNO3HEPreTuke. M3BecTHO,
YTO B MOMeLLeHun, rae paboTalT Noaun, No npaBuram TeXHUKM Be3onacHocTu TpyGonpoBoabl M 3arnopHas
apMaTtypa AO0SKHbI ObITb M30NMPOBaHbl Tak, YTOGbLI HA MOBEPXHOCTU M30MALUMK TeMnepaTtypa He npeBbillana
+45°C. OpHako! Bce aTu 3akpbiTbie m3onsiumelnt TpybonpoBoabl NPeacTaBhsiioT elle GOomnblUyl CKPbITYHO
onacHocTb. [1eno B TOM, YTO B 3aBUCMMOCTW OT MOTOAHBIX YCIOBUI NMOCTOSIHHO MEHSIeTCA pernamMmeHT paGoThbl
TENMNOBOro y3na. A C M3MEHEHVWEM PEXMMOB 0OOpyoOBaHWE MOCTOSHHO MOABEpPraeTcs BO3OENCTBUIO
pa3HOOOpa3sHbIX TEMMOBbIX UM MMAPOAMHAMUYECKUX yaapoB. W, kak crnencteue, Nepuoavyeckn BbIXOOUT U3
cTposi. YacTo, yBbl, B pexume aBapun. Pasrnsgetb noa vsonsiuvein pasBuMBaoLLUIACA CBULL, HEBO3MOXHO,
COOTBETCTBEHHO M BOBPEMsl €ro ycTpaHuTb B 0BblMHOM MpodunakTuyeckom pexvme. Mpu BO3HUKHOBEHUU
MPOTEYKM, B CPOYHOM ToOpsiAke, MOPON, pa3pybanock HECKONbKO [AEeCATKOB METPOB U30MAUMM  Ha
paboTatolieM obopyaoBaHUK ANs YCTAHOBIEHWUA MPUYMHBI NOBpeXaeHus. YyBCTBO OMacHOCTU U OXWAaHus
aBapun — MOCTOSIHHOE NCUXOU3NYECKOE COCTOSIHWE NEPCOHana CTapblX KOTESbHbIX U TENMOBLIX Y3OB.

MprMeHeHWe CBEPXTOHKOMN TennonsonsaumMm KopyHa kadecTBeHHO Npeobpasnno KoTerbHble U TENMoBble
yanbl. MNoKpbITEe OONHAKOBO rOAUTCS Kak AJsi FopsiuuX, Tak U XONOAHbIX NoBepXHOCTel. MosBunacs BO3MOXHOCTb
HaNOXUTb TEPMOM3OMSALMIO B CaMbiX TPYAHOOOCTYMHbIX MecTax. [MokpbiTMe HaHOCUTCA Ha paboTalollee
0b6opynoBaHWe XonoaHOW Bodbl W ropsyeit npu t 4o +150°C. MpensaTcTeyeT 06pasoBaHUo U PasBUTUIO KOPPO3UH,
YTO MpoaneBaeT cpok crnyxbbl MeTanna. CTano BO3MOXHbIM M30MMPOBaTh Bce TpybonpoBOAbl U 3arOpHYH
apmatypy ToTanbHo. [o3BonsSeT B cYUTaHHbIE MUHYTHI ONpeaennTb MecTo NoBpexaeHns Tpybbl. Bce Ha Buay.
Jlio6Gasa kannsa npocoYMBLIErocst TONNMBa, BOAbl UMK CTpyiKa napa cpasy BuaHa. TornliMHa MOKPbLITUS BCEro
~1 + 45 MM B 3aBMCUMOCTM OT Temnepatypbl Tpybbl — Heobxoaumoi Tennousonsuun (soga, nap). B
NMOMELLEHMSIX TOe WCMONb3yeTcsl CBEPXTOHKas Tennousonsuus KopyHo — CBETNo M YOTHO, KoMdopTHast
TemnepaTypa MW BRaXHOCTb. Pe3ko cHuxaroTcs aHepropacxodbl Ha BeHTURsAUMO. [MosiBNsAoTCA
jononHuteneHele  nnowaan. CyllecTBeHHO obrneryaeTtcss pPeMOHT  O0OpyAOBaHWMS U TPyGOMpPOBOAOB.

PaCLIJVIpVIBIJJVIeCﬂ I'IpO(.bVI.I'IaKTI/I‘-IeCKVIe BO3MOXHOCTU CBEJIN NMPAaKTUYECKN K HYTJIHO aBapMIZHOCTb.



PernameHTauuu gonyctMmMon TeMmnepatypbl Ha NOBEPXHOCTU U3ONSLIUN.

Kak roBopunock Bbille, OObIYHbIA HOpMarbHbLI YENOBEK He MOMy4uT OXora npu KOHTakTe ¢ ntobon
NMOBEPXHOCTbIO HarpeTon o +45°C. CriegoBaTtenbHO, eCriv Balla pyka CMOKOWHO, HE UCMbITbIBasi Oonu nexur
Ha ropsiier NOBEPXHOCTW, TO TemnepaTypa Ha MOBEPXHOCTU - He Bbiwe +45°C. [ns TpaguuUMOHHbLIX BUOOB
N3onsaunn, NPUMEHSIEMbIX MHOMMEe OeCATUNEeTUs — Kak NpaBuiio, MUHepanbHasi BaTa WU ee aHanoru, nntc
3alUUTHOE MOKPbITUE (KKOXKYX», — Yallle BCEro — OLMHKOBaHHAas XeCTb UNn MeTannunyeckasa donsra) — Bce
npaeunbHo. TemnepaTypa Bbiwe +45°C TpaBMoonacHa. 3a 3TMM CTOMT MHoronetHun onbiT. OgHako, B cny4vae
CBEPXTOHKOM Tennousonsumn KopyHn  Bce coBepweHHO He Tak! [lpubopbl, Kak KOHTaKTHble, Tak WU
GecKOHTaKTHbIE MOKa3biBAT TemnepaTypy noBepxHocTn +75 + + 90°C, a pyka CMOKOWHO TEprnuT, YEerOBeEK He
UCNbITbIBAs HUKaKNX OUCKOMAOPTHBIX oLwyLieHuin. B yem 3aeck geno? MNMapagokc?!

Hwukakoro napagokca. [1pocTo BCS MOBEPXHOCTb MOKPbLITUS YCbiNaHa MOMyBCMMbIBLLIMMW TOHKOCTEHHBIMU
BaKyyMUPOBaHHbIMU MUKpOCHEepamm, KOTOpble BbICTYNAOT Ha4 NOBEPXHOCTbLIO CAOUCTOW MONIMMEPHON OCHOBBI
nokpbiTnsi. OOGBbEMHbI BeC BaKyyMMpPOBaHHbIX Mukpoccdep —~ 0,1 rlcm®. B pesynbTaTe TennoemMKoCTb
NoBePXHOCTHOro crnost (—50 MKM) B AeCATKM pa3 MeHbLUe cpefHen TennoeMKoCT! caMoro nokpbltus. Pyka xe
KacaeTca Kak pa3 9TMX BbICTyNalwLWmMX MUKPOCEpP U MIHOBEHHO UX OXNaxgaeT B CUy HecomnocTaBMMOW
TENIOEMKOCTU PYKN 1 NOBEPXHOCTHOMO Crosi N3 NPUNOBEPXHOCTHBLIX TOHKOCTEHHbIX MUKpocdep (CM. puc.
3). MNpuTok Tenna BOOMb TOHKUX CTEHOK MUKpocep HuUYToXeH. OcTaeTcsl NyYUCTbIA HarpeB pykum OT
nonMMmepHor ocHoBbl. OH Takke BecbMa Mar. Bo-nepBbix, NoToMy, 4YTo Gonblias YacTb NoBepxHocTn (—~70%)
3KpaHupoBaHa MUKpocdepamMu, a OCTaBLUAsSICA YacTb MOBEPXHOCTU M3ryyvyaeT C KO3(PMUUMEHTOM YEPHOThI
~0,35, T.e. MOLLHOCTb PagnaLMOHHOro NOTOKa Takke crnaba un pyka C HAM JIerko CrnpaBrsieTcs.
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Puc. 3. inntoctpaums Tennosoro napagokca nokpbitusa KOPYHL,

Mpu wn3MepeHnn TemnepaTypbl KOHTAKTHbIM TEPMOMETPOM  MPOUCXOAUT  3KPaHUPOBKA  OT
KOHBEKTUBHbIX MOTOKOB BO3[yXa 4YacTv MOBEPXHOCTM 3aKPbITOW AaT4MkoM TepMoMeTpa. Kak pesynbTaTt oH
MoKasblBAET B 30HE M3MEPEHUS 3aBbILLEHHYIO TEMMNEPATYpPY (CM. puc, 4).

150°C

Puc. 4. inniocTpauus aKpaHWPOBKM NMOBEPXHOCTU
MOKPbITUS OT KOHBEKTMBHbIX NOTOKOB BO3dyXa TC
AaTYMKOM LUTaTHOrO KOHTAaKTHOIo TepMOMETpa alff——



,El,pyraﬂ KapTnHa HabnoaaeTcs npn m3mMmepeHnn temnepartypbl NOBEPXHOCTU 0ObIYHbIM NMMPOMETPOM
(CM. puc. 5). 3necb npoucxoguTt TemMmnepartypHad pagunaulnMoHHad 3acBeTKa u3lnyyvyeHuem, wuayuinum
HenocpeaCTBEHHO OT MOBEPXHOCTU nonnmepa. Manenwee OYHOBEHNE BETepKa MEeHAEeT TemMmnepaTtypy npu
NOBEPXHOCTHbIX MVIKpOC(*)ep, n obLuas owmnbka N3MEPEHUA MOXKET COCTaBJIATb AECATKM rpaycoB.

A

Pwuc.5.

Takum o0Opa3oM, Mbl CTOMKHYMUCb C CMUCTEMHBIM MpoTMBOpedneM. [MoKpbITe yOooBNETBOPSIET BCEM
TpeboBaHUsIM camoin pa3yMHOI 6e30MacHOCTH, HO KOHITUKTYET C nonoxeHuamu CHwul, pernameHTupyoLwmum
OONyCTMMYIO TemnepaTypy noBepxHocTen obopyaoBaHus B 30Hax paboTel nogen. OcTpo BcTan BOMNPOC O
nepecmoTpe  OENCTBYIOLMX  HOPMATMBHBLIX  OOKYMEHTOB,  KOTOpble  Obl  MHAMBUOYaNU3MpoOBanu
TennousonsumoHHbii Matepuan KOPYH[ cpean mHoxecTBa ApyrMx TENNOU3ONSTOPOB U ycTaHaBnmnBanu Obl
Ons Hero ocobble BblAeneHHble HOPMbl AOMYCTMMOW TeMnepaTypbl NMoBepxHocTen B pabounx 3oHax. [Mpu
3TOM M3MepUTENbHYIO annapaTypy, TPaguLMOHHO NMPUMEHSAEMYIO MPpU atTecTaumnm paboynx MecT 3amMeHATb Ha
OPpYryto HeT HeobxogumocTu. [poCTO HyXXHO nponucaTtb, YTO TemnepaTypa noBepxHoctn +75...+90 °C
TENIIOM30NALUMOHHOIO  nokpbitna ~ KOPYH[1 — wTaTHO 3aduMKCUMpOBaHHasl, Hanpumep, caMbiM pac-
NMPOCTPAHEHHbIM KOHTaKTHbBIM TEPMOMETPOM — gaBndeTca OesonacHon Ansa pabotbl nogen. [NokpbiTne
3acrnyXvMBaeT Takoro BbIAENIEHHOIO WHOMBMAOYANbHOIO nogxoda, MOToMy 4TOo paboTaer Ha duanyeckmx
ANpUHLMNAaX, OTAWYHbLIX OT MNPUBbLIYHLIX NOHATUA ANSA TENNOU3ONALIMOHHBIX MaTepuanos.

MocneaHun Te3nc MMeeT BCe OCHOBaHMWSA ObiTb 03BY4YEHHbIM. K 3TOMYy €CTb HECKONbKO Npu4uH. NepBble
CNoV MOKpbITUSA (Mamepuan HaHocumcsl rocrouHo, cM, wWww.nano34.ru) paboTalT no npYBbIYHBIM
npaeunam — BHayane pe3ko W parnee 3ametHO (Ha gecaTtkm °C) cHwkKaloT Temnepatypy MOBEPXHOCTU
ropsumx Tpybonposoaos. MNocneaytowme xe cnowm (5, 6, 7-n...n ganee) yxe CKoNbKO-HUOYAb CyLLEeCTBEHHOIO
3Ha4yeHusa He umetoT. NMocne TonwmMHLl 6 MM - NPOCTO HeornpaBAaHHble 3aTpaThl. TemnepaTypa noHwxaeTcs
Ha eanHWUbl rpagycos. Opyrumn cnoBamm KO3IMUUMEHT TENMOOTAAYM MOKPbITUS HaxoOUTCs B CUMbHOM
3aBNCMMOCTN OT abCOMTHOW TeMnepaTypbl MOBEPXHOCTM WM Pa3HOCTU TemnepaTtyp MOBEPXHOCTU U
OKpyXawLlen cpegbl, T.e. npeacTtaBnseT cobOoM CrOoXHYI KOMOMHAUMIO paguauMOHHO-KOHOYKTUBHO-
KOHBEKTMBHOIO TennoobMeHa. OToO 0O3HadaeT, YTO OCHOBHOW BKIa4 B TEMNOOTAA4yy BHOCUT M3MyyeHue, a
TEenmnonoTepu 3a CHET TEMSIONPOBOLHOCTU M KOHBEKLMW (108EPXHOCML - 8030yX), NO CPABHEHWIO C paguaum-
OHHOW COCTaBMSLLLEN NPEHEDPEXMMO Marbl, CM. puc. 6.
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Opyrumm cnoBamu, MOLLHOCTb TEMNSIOBOrO MOTOKa OT MOBEPXHOCTU B OKpYXaloLlyl cpedy 3a cyer
NnyyncTon TennooTaauM najaet Kak deTBepTas CTeneHb TemnepaTypbl, YMHOXEHHasd Ha KoaddUUMNEHT
n3ny4veHusi € (cteneHb YepHoTbI). 3a cyeT ke 0ObI4HONM TEMMONPOBOAHOCTM UITM KOHAYKTUBHOIO TennoobmMeHa
— MOLUHOCTb TEMMOOTAAYM NagaeT NPonopLMOHarnbHO NPOCTo pa3HocTh Temnepatyp AT. Takum obpasom, ¢
MOHMXKEHMEM TemnepaTypbl MOBEPXHOCTU fyyucTas Tennoothavya pe3ko YMEeHbLIaeTCd W «JOroHsIeT»
MOLLIHOCTb KOHOYKTMBHO-KOHBEKTUBHOW TennooTtdadn. lNMocnegHss cama no cebe gocratodHo mana ms-3a
NMPMNOBEPXHOCTHLIX MuKpocdep. HabnogaeTca cBoeobpasHoe «TemnepaTypHOe MpocKanb3biBaHME» WK
3Ha4yMMoe OIOKMpPOBaHWE KOHBEKTMBHOM cocTaBnstoLwen. [poMcxoant 3TO BCMEACTBUE CYLLECTBEHHOMO
YTOMLLEHUS MOrPaHNYHOrO Crod, 3aHATOro MNPUNOBEPXHOCTHLIMU  TOHKOCTEHHbIMU  MUKpocdepamu. B
pesynbTate Temnepatypa Ha MOBEPXHOCTM MOKPbLITUS CTOMoOpwUTcs, rae-to B panoHe +50..60.. + 75°C (B
3aBMCMMOCTU OT 0as3oBbIX TemnepaTyp — BOAa, Nap) M Aarnee MOHWXKaeTCs C YBENIMYEHWEM TOMLLMHbI
NOKpbITUSA. [TOBEPXHOCTL e Ha OLynb HOPMarbHO Tennasi, Ho He YOOBMNEeTBOPSET NPOMUCHBIM CaHUTapHbIM
HopMaM. MogobHble TemnepaTypHble 3dEKTbI COBEPLUEHHO HE CBOWCTBEHHbI OObIMHBIM TEMOM30MsATOpaMm.
B npumepe c cBepxToHKoM Tennousonsunenn KopyHa — nokasatenu namepuTenbHbIX NpubopoB TeMmneparypbl
Bbllle, a TennonoTepu — Hxe!

BaxHbIM NpenmyLLLeCTBOM MOKPLITUS SBNSAETCS €ro CTOMKOCTb K YrbTpadoMoneToBOMY WU3MNyYeHUIo,
0Cc000 MHTEHCMBHOMY B CEBEpPHbIX LUMpoTax. Elle ogHOW OTNMYMTENBbHOW OCODEHHOCTLIO 3TOrO MOKPLITMS
ABNSAETCA TO, YTO 6Gopbba C KOPPO3neEN BbINOHAETCA TENEPb COBEPLLUEHHO MO HETPALMLMOHHON CXEME:

— BO-NepPBbIX, Npexae BCero, NyTeM MWHUMWU3AUUW KOHAEHCAaTOOOpa3oBaHWs Ha MOBEPXHOCTU
3almLLaemMoro oobekTa,

— W TOMbKO, BO-BTOPbIX, NyTE€M BbICTPaUBaHWUA HEMPOHULAEMOro ANs KOHLEHCMPOBaHHOW BRaru
Gapbepa k ero nosepxHocTtu. B cnydyae ¢ mogmdumkaumen «KopyHg AHTUKOP» MMEET MecTo ObiTb 1 paboTta
MOLLHENLUMX WHIMOMTOPOB pXaB4YMHbI B COCTaBe MaTtepuana, He yxyguwawuwue Tennopusmky
TENOM30MALMOHHOIO NOKPbLITUS.

JTtobon metannunyeckuin pesepsyap, nokpbiTeii KOPYHOOM, gonroe Bpemsi 6yaeTt octaBaTbCst TEMSbIM
NPy pesKUx MOHWXKEHUAX Temnepatypbl. B pesynbtate Ha NOBEPXHOCTU MpaKTUYECKN WUCKo4aeTcs
nosiBfieHMe M3MOpO3er U KpynHbIX Hanedew. Bobinagawlwimii cHer caoyBaeTcs, Boda CTekaeT, napbl BOAbI
npakTudeckn He KkoHAeHcupytoTcs. CBoWcTBa MOBEPXHOCTHOrO cnosi obecneuvBatT 6Gonee 6GbicTpoe
cTeKkaHve A0XOeBOW BoAbl, YTO AONONHUTENbHO YMEHbLIAET NoTepu Tenna.

Mpy cUCTEMHOM MNOHWXEHUMM TemnepaTypbl Bnara 3a cyeT Auddysun Yepes MreHKU MOKPbITUS U
MONeKynsipHble nopbl OyaeT BbITankMBaTbCA C MOBEPXHOCTM MeTanna B OKpPyXawLlyl aTtmocdepy
(obixaTenbHasi akTMBHOCTb), B pesynbTaTte MNOKpbITME CTAaHOBUTCS YCTOMYMBBIM MPaKTUHECKM K oOon
KOMOVHaLM1 TepMo-Bnaro-yaapos.

Takum obpasom, Tennousonatop KOPYHL, BbiNoOnHSAET, Npexae BCero, porb TenrooTpaXKatoLlero
G6apbepa. OQHOBPEMEHHO MOKPbITUE BLINOMHAET POSib «YMHOTO» r’MApOM30NATopa, BbiCTpaneas NnpoTuB Bnarv
3LIENOHMPOBAHHYIO 3aLUMTY U, Npexae BCero 3a CYeT MWHUMM3ALMUM KOHAEHCAuMn Briarm Ha rnoBEPXHOCTU
3awmaemoro obbekra.
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Puc. 7. nniocTtpaums Tenno (xornoa) oTpaxaroLmx cBoncTs nokpbitnus KOPYH[



MoKpbITEe NPenATCTBYET KanumnnsipHOMY BMUTbIBAHUIO BOAbl B OOBLEKT UM, TEM CaMbiM, He MOCTaBMsEeT
Bnary Ana ucnapexus. [loctaTodHasi OTKPbITOCTb MemOpaHbl and guddysmm napoB obecneynBaeT
MOCTOSIHHOE BbICYLUMBAHWE CTPOMTENbHBLIX MaTepuanoB, 4YTO MOBbIWAET WX COOCTBEHHOE TEMnoBOe
conpoTusneHue. NoTepu Tenna AONONHUTENBHO YMEHbLLIAKTCS.

«Ha KOoHy» CTOMT 3KOHOMMS KMpnu4a, Opyca, yTennuTensi U CUCTEM KOHOULMOHMpOBaHuA. Tennosawmra
KOPYH[I — 3T0 kOMhOpTHbIE YCIOBUSI MPU MUHMMAarbHLIX 3aTpaTtax, Takum obpa3oM, B TOHKON MemMbpaHe
coyeTaeTcs Lenbli KOMNIeke omusnyeckmx apdeKkToB.

MunnumeTpoBOe MNOKpbITME [OenaeT CerogHsi To, YTO paHblue Mornu
coenatb  TONMbKO  TONCTble CTeHbl. [lokpbiTMe npepgcraensieT  cobon
B3BELLEHHbI KOMMPOMMUCC BCEX NYYLUNX Ka4YeCTB TEeNmo-, U rmapo-n3onsaumm.

Bonrorpaackmm NHHOBaUMOHHbLIN PecypcCHbIn LieHTp
Poccusa, Bonrorpapg

yn. P-KpecTtbaHckasa 37-2

Ten. 8(8442)50-62-30

$hakc8(8442)95-99-99

e-mail boyarincev@volga34.ru

skype mirsvyazi

ICQ 200784857

web www.nano34.ru

* [1n9 nabopaTopHbIX UCMbITAaHWIN MOXeT 6bITb NpegocTaBieH obpasel.
CBSIXUTECb C HaMW - rOTOBbI OTBETUTbL Ha BCe Balun Bonpochl.



