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K@ PYHA

CBEPXTOHKARA TENMNNOW3IONAUMKA

TEIUVIO3AIIMTHOE ITOKPBITHUE «KOPYH/I» -
KAYECTBEHHO HOBbIN YPOBEHD BE3OITACHOCTH OB BbEKTOB
TEIVIOOHEPT'ETUYECKOI O KOMIIUIEKCA

MopgobHoe TennosalwuTHoe MOKPbITUE (Ha aHanornyHbIX NPUHLMNAx) nepBoHadanbHo 6bino paspaboTaHo
no 3agaHuio NASA. B ganbHellweM ero yaanochb «npu3emMnmMtb» M aganTtupoBaTte ANS 33ad4ad Tenno3awiuTtbl U
3HeprocbepexeHns obbekToB Ha 3emne, a 3atem B CLUA HanaguMts M NPOMBbILLNIEHHbIN BbINYCK. B kOHUe 90-bix
CBEPXTOHKME TEMIIOM30NSATOPbl WMHOCTPAHHOIO MPOM3BOACTBA MosIBUNMCL M B Poccun, 3ateM NosSIBUNUCH U
OTEeYeCTBEHHble MaTepuarbl, B TOM 4UCIie UM NPEBOCXOAsLLIME NO XapaktepucTukam. PesynbTaT. cuctema
TENMO3alMUTHBIX MOKPbITMI B TPaXAaHCKMX LensiXx, B CTPOMTENBHOW oOTpacnu, MPOM bILLIIEHHOC !,
3HepreTM4eckom komnnekce bbina oboralleHa NPoaYKTOM C UCKIOYUTENBbHBIMU (M3 NYECKMMI CBOMCTBAM U .

Tak Kak npegnaraemMmble Martepuarnibl B OCHOBHOM MNpoOM3BOOATCA 3a py6e>+(0M, OHN MMEKT BbICOKYIO
CTOMMOCTb, YTO OorpaHmymBaeT BO3IMOXHOCTb MX MacCCOBOIo UCMNoJib30OBaHUA B CTPOUTESNIbCTBE, SHEPreTuke, KK X
n 1.4. B cBoto o4yepenb OoTe4yeCTBEeHHble aHasoru, 3a4acTyro, OCTaBIIAKOT XenaTb Jy4ylwero, 1 CBoOMM "Ka4yecTBOM"
nnn ceepx BbICOKOW HaLleHKOW 3a «HOYy—Xay>» BblI3blBalOT Y KOHEYHOro nosib3oBaTesid HerammB U npeaB3daTOCTb K
XNOKnUM KepamMmmnieCkKknm Tenon3oniaumMoHHbIM MaTepuanam.

XKugkuii KOMNO3ULIMOHHBIA TENnou3onsAUMOoHHbIN MaTepuan KOPYHO® wu ero moaudukauum — nepsbii
NPOAYKT, KOTOPbIN pa3paboTaH B Poccun no opurMHanbHOM TEXHOMOrnM, NPou3BOAUTCS M3 BbICOKOKAYECTBEHHbIX
MMMOPTHLIX KOMMOHEHTOB M HE MMeeT aHanoros Nno COOTHOLIEHWO UeHa-kadecTBo. [Mpowussogcteo KOPYHO®
MONMHOCTLIO CEPTMMULMPOBAHO, YTO rapaHTMpyeT CTabuibHO BbLICOKOE KayecTBO MpOAYyKTa. Mbl ropaumcs
kayectBoM KOPYHO®. MopoocTs 3a Hall NpoaykT dopMmupyeTcs M3 MO3UTUBHBIX OLEHOK M BriarogapHocTei
HaLIUX KNMEHTOB. Hawwm KnneHTbl No AOCTOMHCTBY OLEHMBaOT 6e3ynpeyvHyto 3asiBMEHHYHO U rapaHTMpOBaHHYHO
oy HKUMOHaNbHOCTL MaTepunarna n obpallatoTcsl K HaM BHOBb M BHOBb.

000 «HMO ®YINEPEH» — eguHcTBeHHas B Poccun KomnaHusi, KOoTopas He MpoCTO MPOM3BOAWUT
«CKOMUPOBAHHY0»  TEMSIOM30MALMOHHYI0  amMepuKaHcKkyto pa3paboTky, HO m coenana CBEPXTOHKYO
Tennousonauuio bonee TEXHUYECKN coBeplLueHHee U AocTynHee. [MocTossHHO pa3pabaTtbiBas HOBble 3KCKIO3UBHbIE
MoaudvKkaumm, Mbl pacliMpsieM CMeKTp pellaemMblXx 3agad, MOBbILLAEM 3KOHOMUYECKYH peHTabeslbHOCTb
NPMMEHEHUSA CBEPXTOHKON Tennomsonsauun. Hawa komnaHmua umeeT Ha Tennousonsaunto KOPYHL, Becb komnnekc
cepm@mrKaToB, MO3BONSIOWMX MPUMEHSITb €ro Kak Ha XXWUIblX, OOLLEeCT-BEHHbIX W MPOMbILLFIEHHbIX 34aHUSAX W
COOpPYXXEeHusX, Tak 1 Ha TpybonpoBogax M obopyaoBaHMM C TemnepaTypon paboyen nosepxHoc oT -70°C go
+260°C. TlokpblTMa 06nagalT Cneayw MMM  COYEeTaHMeM CBOWCTB: JErKOCTbiO MpU  BbLICOKOW MNPOYHOCTH,
3MacTMYHOCTLIO, OTNMYHOM aaresver Kk metanny, OeToHy, Kupnudy, AepeBy, nnactiky. [noc AonroBeYyHOCTs U
aKororvyeckas yYucToTa (HarpeToe MOKpbiTWME He BblaenseT B atmocdepy MNOMelleHns BpeaHbIX AN vernoBeka
coeguHenuin). Mo pesynbTaTtaM UCKYCCTBEHHOrO CTapeHWs B KNIMMaTUYEeCKMX Kamepax Tenna u xoropa — «Yepes
30 neT UCKYCCTBEHHOIO CTapEHUst BUOMMbIX M3MEHEHUI N OTKITOHEHUN OT nokasaTtenen TY — HE OBHOPYXXEHO».
370 no3BondeT Ham pfaeatb [apaHTMIO paboTOCMOCOBHOCTM  MOKPbLITMA OT npousBoguTens — 15 net
cHapyxu n 30 neT BHyTpu nomeweHua! [lpyrummu crnosamm — cgenan u Hagonro 3adbin!



B ryctol Tekyyeii KOMMO3MUWM W3 CUHTETUHECKOTO Kayyyka W akpuroBbiX MOMMMEPOB HaxoasiTcs
BaKyyMMUpOBaHHble (paspexeHHbln ras) CTeknsAHHble MUKPOCHEepbl M CUMMKOHOBbIE MUKPOCMEepb!, 3anonHeHHble
BO3ayxoM (puc. 1). Mocne HaHeceHus Ha 3alulLaeMylo MOBEPXHOCTb, B MpPOLECcCe McrapeHus Bodbl U nocre-
Aylolleid  nonMMmepusaumMn  MOKPbITUS,  BOKPYT  CUIIMKOHOBbLIX ~ MUKpOcdep  (opMUPYIOTCH  KOKOHbl K3

BaKyyMMUPOBaHHbLIX MUKPOC dep.

Cunukomosan cdepa
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Puc. 1. Cxematnyeckoe nsobpaxeHue Tenno3aiutHoro nokpbitas KOPYHL.

CIpyKTypUpOBaHHbIE TakUM OOpPa3oOM CUMMKOHOBbIE M BakyyMWpPOBaHHbIE Kepamudeckue MUKpocdepbl

CO3[alT 3MacTUYHbIA CUMOBOW Kapkac MOKPbITUSA, 00nafalouiin BbICOKUMM TEPMUYECKMM COMPOTUBIIEHVEM.

Monumep xe, onupascb Ha 3TOT 3ANacTUYHBLIN Kapkac, obpadyeT NpoAofbHO CIOUCTYIO CTPYKTypy B BuAe
NMEeHOK, pasferneHHbIX BO3A4YLUHbIMX TOHYanWMMKM 3a3opamu. B pesynbrate copmupyeTcs anacTMyHoe He
npornycKaiLlLee KanernbHyt Bnary MHOrOConHoe nabuprvHTHOE TennooTpaxawliee MoKpbiTue, GnokupytoLlee
BCce MexaHu3ambl Tennonepegayun. MNokpeime KOPYHO — 370 KayeCTBEHHbIN MPOPbLIB COBPEMEHHOW HayKu B

CTPOUTENTbHYH U NMPOMDbILLUJTEHHYO NPaKTUKY.

OcobBeHHO 3puMO 1 OWYTMMO Halle MOKpblITMe 3apekoMeHaoBano cebs B TennoaHepretuke. M3BecTHo,
4yTO B MOMelLeHun, rae paboTaloT NOAKW, NO MpaBufiam TexHWKkM BesonacHocT TpybonpoBogbl M 3anopHas
apMaTypa AOMmKHbl OblTb M30NMPOBaHbI Tak, YTOObI HA NOBEPXHOC TN M3ONSALMM TemnepaTypa He npeBbillarna
+45°C. OpHako! Bce aTm 3akpbiTble maonaumen TpyoonpoBoabl NPEACTaBfAT ewe OOonbly CKPbITYHO
onacHocTb. [lerno B ToM, YTO B 3aBUCUMOCTU OT MOrOAHbIX YCIIOBUA NMOCTOSIHHO MEHSIETCS pernaMmeHT paboThbl
TENnoBoro y3mna. A C UW3MEHeHMEM pexumoB oOOOpyAoOBaHME MOCTOSHHO MoABepraeTcs BO34ENCTBUIO
pa3HooOpa3HbIX TEMMoBbIX U rMApoaUHaAMUYeckux yaapoB. W, kak cneactBue, NepuMoauYecKM BbIXOOUT U3
cTpos. YacTto, yBbl, B pexume aBapun. PasrnggeTts noa u3onsiuvMelnt pasBUBalOLLUACHA CBULL HEBO3MOXHO,
COOTBETCTBEHHO U BOBPEMSI €ro yCTpaHuTb B OObIMHOM NpodunakmyeckoM pexume. [1pu BO3HMKHOBEHWMU
NpoTeYKN, B CPOYHOM MOpsiAKE, MOPOW, paspybanocb HECKONbKO [ecATKOB MeTPOB M30MAUMM  Ha
paboTatoem obopynoBaHWM ANsi YCTAaHOBIEHUSI MPUYMHBLI NOBPEXAeHUsi. YyBCTBO OMacHOCTM M OXMOaHUS
aBapuy — MOCTOSAHHOE NCMXOM3NY ECKOE COCTOSIHME MepcoHana cTapblX KOTEMbHbBIX U TEMJIOBbIX Y3I10B.

MpumeHeHWe cBepxToHKON Tennoudonsaumu KopyHa KadecTBeHHO npeobpas3nnio KoTesfbHble U TenroBble
y3nbl. MokpbiTe 0AUMHAKOBO rogMTCs Kak Af1s ropsymnx, Tak M XOrnogHbIX NoBepxHocTei. MosiBunack BO3MOXHOCTb
HanoXnTb TEPMOM3ONALMIO B CaMbIX TPYOHOOOCTYMHbIX MecTax. [lokpbiTue HaHocuTcs Ha paboTatollee
obopyzoBaHMe XOrNoAHOW BoAbl U ropsayen npu t go +150°C. lMNMpensatctByeT 06pa3oBaHMIo U Pa3BUTUIO KOPPO3WU,
4YTO npoarieBaeT cpok cnyxbbl mMeTanna. Ctano BO3MOXHBIM M30MMpPOBaTe Bce TpybonpoBoabl M 3anopHyto
apMaTtypy ToTanbHO. [103BONsieT B CUMTAHHbIE MWHYTbI ONpeaenuTb MecTo noBpexaeHust Tpybbl. Bce Ha Buay.

JltoGas kanns npoco4mnBLIErocst TONMMBA, BOAbI MMM CTPY ViKa napa cpasy BuaHa.



TonwmHa nokpbitMa Bcero ~1 + 4,5 MM B 3aBMCMMOCTM OT TemnepaTtypbl Tpybbl — Heobxoammon
Tennousonauuu (Boga, nap). B nomeleHnax roe ncnonb3yetcs CBepXToHKas Tennousonauns KopyHg — cBeTno u
YIOTHO, KOMdoOpTHas TemnepaTtypa W BRNaXHOCTb. Pe3Ko CHWXKalTCA 3Hepropacxodbl Ha BEHTUNAUMIO.
MosiBnsitoTcA gononHutenbHble nrowagun. CyllecTBeHHO obrneryaeTcs peMOHT obopyaoBaHus M TpyOonpoBoOoB.
PacwupusLumecs npodmrnaktmyeckue BO3MOXHOCTUM CBEMU NPaKTUMECKN K HyrMio aBapuiHOCTL. Hwke npuBeneH

doTopsas (puc. 2), MNMOCTPUPYIOLL U COBPEMEHHBIN BU TENTMOBbIX Y3M0B U KOTENbHbIX.

Puc. 2 Tennoson y3zen (Pecnybnuka Benapycob , r. MUHCK)



PernameHTauum gonyctumomn TemMnepaTypbl Ha NOBEPXHOCTU U3ONsALMUMN.

Kak roBopurnocb Bbile, OObIMHBIN HOPMAalbHbIN 4YEerloBEK He MOMy4YUT OoXora Mpu KOHTakTe C ro6on
NnoBepxHOCTbi0 HarpeTon Ao +45°C. CrnegoBaTenbHO, €CrM Balla pyka CMNOKOWHO, HE UCMbiTbiBas 6onu nexut
Ha ropsyer MOBEPXHOCTU, TO TemnepaTypa Ha MOBEPXHOCTM - He Bbiwe +45°C. [ns TpaguUMOHHBLIX BWAOB
N30NAUMKN, MPUMEHSIEMbIX MHOTME OEeCATUNeTMs — Kak NpaBuIio, MUHepanbHasd BaTa W ee aHamnoru, nmnoc
3alLUTHOE MOKPbITUE (KKOXYX», — Yallle BCero — OUMHKOBaHHasA XecTb UMM meTannuyeckas gosibra) — Bce
npaBunbHO. TemnepaTypa Bbiwe +45°C TpaBmMoonacHa. 3a 3TUM CTOUT MHOroneTHui onbiT. OgHako, B criyyae
cBepxToHkon Tennousdonaumn KopyHa Bce coBepweHHo He  Tak! [lpubopbl, Kak KOHTaKTHble, Tak U
OeCKOHTaKTHble MOKa3bIBAT TemnepaTypy MoBepxHocTn +75 + + 90°C, a pyka CMOKOWHO TEpnWT, YErOBEK HEe
UCNbITbIBAsS HUKaKMX AUCKOMGOPTHBIX oL yLleHnid. B yem 3geck geno? MNMapagokc?!

Hukakoro napapgokca. lNMpocTo BCA MOBEPXHOCTb MOKPbITUA YyCbiNaHa MOMYBCAMbIBLUMMW TOHKOCTEHHbIMU
BaKyyMMPOBaHHLIMW MUKpPOCepamn, KOTOpble BbICTYNaloT Hafd MOBEPXHOCTHI CMOUCTON MOSIMMEPHOW OCHOBBbI
nokpbiTMa. OO6beMHbIN  BeC BaKyyMUpOBaHHbIX Mukpocdep ~ 0,1 r/lecm®. B pesynbtate  TEenJyI0eMKoCTb
NOBEPXHOCTHOro criost (~50 MKM) B LEeCATKM pa3 MeHblle cpefHel TEMNMOEMKOCTU CaMoro nokpbiTus. Pyka xe
KacaeTcsl Kak pa3 3TMX BbICTYMalOLWMX MUKpOCep U MrHOBEHHO WX oOxfaxpaeT B CUIy HecornocTaBMMOWN
TENNOEMKOCTU PYKM U MOBEPXHOCTHOIO Crosi U3 MPUMNOBEPXHOCTHbLIX TOHKOCTEHHbIX MUKpocdep (Cm. puc.
3). lMpuTtok Tennma BAOMb TOHKMX CTEHOK MUKpocdep HudToxkeH. OcTaeTcs fyuyucTbld HarpeB pyku oOT
nonmmepHon ocHoBbl. OH Takke BecbMa Mman. Bo-nepBbix, noTomy, 4To Oombliaa 4acTe noBepxHoc (~70%)
3KpaHuMpoBaHa MuKpocdepamu, a OCTaBLIAsACs YacTb MOBEPXHOCTU u3nyyaeT € KOI(MULMEHTOM YEPHOTHI
~0,35, T.e. MOLLHOCTb pafMaLMOHHOro NoToKa Takke crnaba u pyka ¢ HUM Nerko cnpaenseTcs.

2 Mpn  kacaHMnm  pykon B

casi s NOBEPXHOCTHOM crnoe
TemnepaTypa NOKpbITUS

NpakTU4ecKm MIHOBEHHO

_____________ npubnmkaeTcs K

TemnepaType pyKu, T.€.
CHWKaeTcs Oornee 4yeMm Ha
40°C!
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Puc. 3. nmocTpaumsa TennoBoro napagokca nokpblmst KOPYHL.

Mpy wn3MepeHWn TemnepaTypbl KOHTAKTHbIM TEPMOMETPOM  MPOUCXOAWUT  3KpPaHMpPOBKA oT
KOHBEKTMBHbLIX MOTOKOB BO3[yXa 4YacTW MOBEPXHOCTV 3aKpbiToi AaTYMKOM TepmomeTpa. Kak pesynbTaT OH
nokasblBaeT B 30He M3MepeHsl 3aBbILLEHHY0 TemMnepaTtypy (cM. puc, 4).

73°C

150°C

Puc. 4. innlocTpaumst 9KpaHMPOBKM NOBEPXHOCTH

MOKPbITUA OT KOHBEKTUBHbLIX NMOTOKOB BO34yXa TC
AaT4UKOM LI TATHOrNroO KOHTAKTHOro tTfepmMomMeTpa p———



Opyras kapTuHa HabrnogaeTcs npu U3MEPEeHUU TemnepaTypbl MOBEPXHOCTUM OObLIMHBIM MUPOMETPOM
(cM. puc. 5). 3gecb npoucxoout TemnepaTypHas paguauMoHHas 3acBeTka  U3NyYeHueMm, MOy UM
HernocpeACcTBEHHO OT MOBEPXHOCTU Monumepa. Marnelillee OyHOBeHUe BeTepka MeHsieT TemrepaTtypy npu
NMoOBEPXHOC THBIX MUKPOC dep, 1 06l as ombKka U3sMepeHUs MOXKET COCTaBNATL AECATKU rpagyCcoB.

Pwuc.5.

Takum o06pasoM, Mbl CTONKHYNUCb C CUCTEMHBLIM MpPOTUBOpeYMeM. [loKpbiTME YA OBNETBOPSET BCEM
TpeboBaHMsM camol pas3ymHOW 6€30macHOCTM, HO KOHPNUKTyeT ¢ nonoxeHuamu CHull, permameHTUpyioLUM
AONyCTUMYI0 TemnepaTypy noBepxHocTelr obopyaosaHus B 30Hax paborol niwogend. OcTpo BCTan BOMPOC O
nepecmMoTpe [elCcTBYHOLWNX HOPMaTMUBHbIX LOKYyMEHTOB, KoTopble Obl WHOMBWOYann3upoBanm
TennounsonsaymoHHeln matepunan KOPYH[ cpeou MHOxecTBa ApPYyrux TENNOW3ONSTOPOB W ycTaHaBnuBanu Obl
LN Hero ocoOble BbiA€NeHHbIe HOPMbI [JONMYCTUMOW TemnepaTtypsl MoBepxHocTel B paboumx 3oHax. [lpu
9TOM WM3MepuUTEnbHyl annapatypy, TpPaguUMOHHO NpUMeHseMylo npu atTectaumn paboumx MecT 3aMeHsATb Ha
Apyryto HeT HeobOxogumocTu. [pocTO HyXHO nNponucaTb, YTO TemnepaTypa noBepxHocTu +75..+90 °C
Tennon3onsaumoHHoro  nokpeitug KOPYHI ~  wTaTHO 3aduKCUpOBaHHaA, Hanpumep, cambiM  pac-
NPOCTPAHEHHbIM KOHTaKTHbIM TepmomeTpom [ gsnsetcsa 6GesonacHow ans paboTel niogen. MokpbITHE
3acnyxuBaeT Takoro BbIJENEHHOTO WHAMBWAYaNbHOTO NoAxoga, MoToMy 4To  paboraeT Ha  du3KMYECKMX

NpUHUMNAX, OTAWYHbLIX OT MNPUBBLIYHBIX NOHATUIA ANA TENNOU30NAUWOHHBIX MaTepuanos.

MocrenHuii Te3UC MMEET BCE OCHOBaHMS ObiTb 03BYYEHHBIM. K 3TOMYy €CTb HECKOMNbKO npudnH. NepBble
CIOW MOKPLITUSA (Mamepuan HaHocumcs noc/olHo,) paboTalwT No NpuBbLIMHBIM NpaBunaMm [ BHavyane pes3ko U
panee 3ametHo (Ha pecsaTkn °C) CHWKalT TemnepaTtypy NOBepXHOCTKU ropsumx TpybGonposogoB. [Mocnegytowme
xe cnown (5, 6, 7-W..m Janee) yxe CKONMbKO-HWOyAb CYLWECTBEHHOTO 3HayeHWs He umetT. [locne TonwuHbl 6
MM - NpPOCTO HeonpaBAaHHble 3arpaTbl. TemnepaTypa MOHWKAETCA Ha efuHuUbl rpagycoB. [pyrumu crnoBamu
KO3 pULMEHT TEnnooTAa4yn MOKPbITUS HAXoQUTCS B CWUNbHOW 3aBMcUMOCTM OT abconwTHOM Temnepatyphl
MOBEPXHOCTM U Pa3HOCTU TemnepaTyp MOBEPXHOCTU W OKpyXawwen cpefbl, T.e. npefacTaBnser coboid ChnoxHY
KOMOWHaLMI0 pafgWaLNOHHO-KOHAYKTUBHO-KOHBEKTUBHOrO TennoobMeHa. 370 03Ha4aeT, 4TO OCHOBHOW BkNaj B
TENNOOTAAYY BHOCWUT M3NMyyeHWe, a TENnonoTepyM 3a CYET TEeMnOonpoBOLHOCTM U KOHBEKLWM (MogepxHoCmb -
8030yx), MO CpaBHEHWI C pagnaun-OHHOA cocCTaBnswwWwen npeHebpexumo mansl, cM. puc. 6.

Puc. 6. "
W,s £0,T
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OT NOBEPXHOC T
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KOPYH[

Yronuwennsi# norpassHsi cnon
30Ha KOMAYKTHBHOrO TennoobMexa



Opyrumn cnosamu, MOLLHOCTL TEMSIOBOrO MOTOKA OT MOBEPXHOCTM B OKPYXKAaKLLYK cpegy 3a cyeT
nyynMcTon TennooThauM najaeT Kak 4yeTtBepTad CTeneHb TemMnepaTypbl, YMHOXEHHas Ha KO3 (ULMEHT
nanyyeHns € (cTeneHb YepHoThI). 3a cUeT e 06bIMHON TeMnnonpPoBOAHOCTU UMM KOHAYKTUBHOMO TennoobmeHa
— MOLHOCTL TENNOOTAauYN NagaeT NponopuUMOHasibHO NPOCTO pa3HOCTM TemnepaTyp rT. Takum obpasom, C
MOHWKEHMEM TemnepaTypbl MOBEPXHOCTU fyvucTad TennooTdadya pes3Ko YMEeHbLlaeTcsd M «OOroHseT»
MOLLHOCTb KOHOYKTMBHO-KOHBEKTMBHOW TensnooTdayun. lMocnegHas cama no cebGe gocTtaTodHO Mana us-3a
NPUNOBEPXHOCTHLIX MuKpocdep. Habnogaetcsas cBoeobpasHoe «TemnepaTypHOe MpocKanb3biBaHWE» WIN
3HauMmoe OnokMpoBaHMe KOHBEKTMBHOW cocTaBnsiowen. [MpoucxoguT STO BCNeACTBME  CYLLECTBEHHOIO
YTONWEHNST MOrPaHUYHOrO CIosl, 3aHATOr0  MPUMNOBEPXHOCTHLIMW  TOHKOCTEHHBIMM  MUKpocdepamn. B
pesynbTaTe TemnepaTypa Ha MOBEPXHOCTW MOKPbITUSI CTOMOPUTCH, rae-To B pawnioHe +50..60.. + 75°C (B
3aBucuUMocTM OT 6a3oBbix Temnepatyp — Boda, Nap) M Aanee MnoOHWXaeTcA C YBENMUYEHWEM TOMWMHBbI
NoKpbITMS. MMOBEPXHOCTb K& Ha oW ynb HOpMarnbHO Tennas, HO He yOOoBNeTBOPSET NPOMUCHLIM CaHWTapPHLIM
HopmaMm. lMogobHble TeMnepaTypHble 3(dEKTbl COBEPLUEHHO HE CBOMCTBEHHbI OObIYHLIM TEMIOM30MNATOPaM.
B npumepe ¢ cBepxToHKOW Tensnousonaunen KopyHa — nokasaTenu usamepuTtenbHbIX NpubopoB TemnepaTypbl
Bbille, a TennonoTepu — Huxe!

BaxHbIM npevMyLLLEeCTBOM MOKPbITUA SBMASETCA €ro CTOMKOCTb K YNbTpadunoneToBOMY  U3MyYeHuHo,
0cob0 MHTEHCMBHOMY B CEBEpPHbIX LMpoTax. Euie ogHOM OTMMYMTENbHOM OCOBEHHOCTBH) 3TOr0 MOKPLITUS
ABnseTcs To, YTo Bopbba ¢ KOpPO3MeEN BbINOMHAETCA TENEPb COBEPLUEHHO MO HETPAAULIMOHHOW CXEME:

— BO-NMepBblX, Npexae Bcero, NyTeM MUHMMW3auUWKM KOHAEeHCATooOpasoBaHWs Ha MNOBEPXHOCTU
3aLl L aemoro obbekTa,

— W TOSbKO, BO-BTOpPbIX, NMYyTEM BbICTPAMBAHUS HENPOHULAEMOro ANs KOHAEHCUPOBAHHOW Bnaru
fapbepa K ero noeepxHoc™. B cnyyae ¢ moandmkaumen «KopyHa AHTMKOP» MMeeT MecTo ObiTb M paboTa
MOLLHEMLINX  WMHIMOMTOPOB pXaB4YMHbI B COCTaBe MaTepuana, He yxyjawawwue Tennodunauky
TENNOM30NIIUMOHHOIO MOKP bITUS.

JTiobon MmeTannuyeckunii pesepsyap, nokpbiToii KOPYHOOM, gonroe Bpemsi 6ygeT ocTaBaTbCA TeNSbIM
npu pes3KMx MOHWKEHUsIX TemnepaTypbl. B pesynbTtate Ha MNOBEPXHOCTM MpaKTUYECKM UCKIoYaeTcs
nosiBrieHne M3Mopo3en U KpynHblX Haneden. Beinagawowuvnm cHer cayBaeTcs, Boda cTekaeT, napbl BOAbI
NpakTU4eckn He KoHAaeHcupytloTcd. CBoWcTBa MOBEPXHOCTHOro crnos obecneuynBawT 6Gonee OGbicTpoe
CcTeKaHue J0XOEBOW BOAbI, YTO AOMNOMHUTENBHO YMEHbLUIAET NOTEpPMU Tenna.

Mpn cucTeMHOM MOHWXEHUM TemnepaTtypbl Bnara 3a cdeT auddy3nn yepes NMAeHKN MNOKPbITUS U
MOMEKyInsipHble Nopbl OyAeT BbiTankMBaThCA C MOBEPXHOCTM MeTanna B OKpyXawlyio atMoc epy
(abIxaTenbHaa aKTMBHOCTL), B pesynbTaTe MNOKpbITME CTAHOBMTCS YCTOMYMBBLIM MNPaKTUYECKU K oGomn
KOMOUHaLMM TepMO-Bnaro-yaapos.

Takum obpasom, TennousonaTop KOPYH[ BbINONHSAET, Npexae BCEro, pofib TEMNOOTpaXarollero
Gapbepa. OQHOBPEMEHHO MOKPbITE BLINOSHAET POSib «YMHOrO» rMapou3onsaTopa, BbicTpanBas NpoTMB Braru
3LIENOHUPOBAHHYIO 3alLMTy WU, NPexae BCEro 3a CYeT MUHMMM3auuMKu KOHOEHCauMW Bnarn Ha MOBEPXHOCTM
3aLu aemoro obbekTa.
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Puc. 7. NinnocTpaumsa Tenno (xonod) oTpaxarow ux cBorucTs nokpbl s KOPYH[



MokpblTMe NMpenaTcTBYET KanunspHOMY BMWTbIBAHWIO BOAbl B OOBLEKT M, TeM CambiM, He nocTaenseT
Bnary Ans ucnapeHusa. [ocTaTtodHas OTKpbITOCT> Membpanbl ansa Auddysmm  napoB obecneuynBaeT
NOCTOSIHHOE BbICYLUMBaAHWE CTPOMTENbHBIX MaTepuarnoB, 4TO MOBblWaeT WX cobCTBEHHOe TenroBoe
conpoTusrnenne. MNoTepn Tenna AOMNONHUTENBHO YMEHbLLAK TCS.

«Ha koHy» CTOMT 3KOHOMMSA KMprnuya, Gpyca, yTennmrens M CUCTEM KOHAWULMOHMPOBaHusi. TennosaluTa
KOPYHL — 310 KOMOpTHLIE YCMOBUA MPU MUHMMATSbHBLIX 3aTpaTax, Takum obGpa3oM, B TOHKOW MeMOpaHe
coveTaeTcs Lernbli KOMNNeke duandeckmx 3 ddeKToB.

MVIJ'IJ'IVIMeTpOBOe NnokKpbliTe peraet cerogHAaA TO, YTO paHblle MOTIIn
coenatb  TONMbKO TosncTble CTeHbl. [lo KpbiITE npeactaBideT Co bon
B3BELUEHHbIN KOMMPOMMUCC BCEX JIYYLLUNX Ka4eCTB TEMJ10-, U TNAPO-U30JIALNN.
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