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CBEPXTOHKAA TENAOW3O0NALMKA

HaHocuTcs Kak Kpacka, AencTBYyeT KaK TennoBon bapbep!
CBepxTOHKNI Tennonzonatop BpoHa No KOHCUCTEHLUUN TycTan
TenN0oM30NALMOHHAA KPAaCcKa, KOTOPasa HAHOCUTBLCA NPAKTUYECKU Ha
ntobyto NnoBepxHOCTb. [Tocne noanmepursaumm noayyaerca rmbkas,
MaTOBaA NOBEPXHOCTb, KOTOpaA UMeeT YHUKabHble TenaodUsnyeckmne
napameTpbl (1 Mm *Knakom Tennonsonaunm bpoHa moxeT peasibHO
3ameHnTb 50-60 MM MUH. BaTbl), BAOKMpPYeET TennonoTtepu, obecneynsaeT
aHTUKOPPO3UMHYIO 3aLUTY, MPOTEKLMIO OT OXOroB, yCTPaHEHME
obpasoBaHMe KOHAEHCATA.

CBepxXxTOHKaA  ugkaa Tennousonauma  bpoHA  oyeHb
3pPeKTnBHaA NpM peleHnn NOCTaBJ/IEHHbIX 3a4a4 Npu Tenaou3onAuumn

OrpaxaatoLLLmx - N
KOHCTPYKLMM 30aHUI, KpOBeNb TennoBOM NOTOK

(rae UCKAoYaEeT MONHOCTbIO
obpasoBaHue cocynek), TR ' . " o .
CTEH U3HYTPU, OKOHHbIX OTKOCOB, ) ]

TpY6OI'IpOBO,£I,OB ropayero um

XON0A4HOro BOAOCHab»KeHus, Kepammnyeckne MUKpocdepbi
C pa3psAXKeHHbIM BO3yXOM
naponpoBoA0B, BO3/1yXOBOAOB,

[bIMOBbIX TPYD, BCE BO3MOMHbIX ¥ 8@
pesepeyapos, Tpennepos, kopabneit yMeHbLUEHHe TennoBoro noToKa
M T. N. Kepamuueckuii Tenonsonatop  \ J

bpoHA pewaeT 33gayn npu Temnepatypax or — 60 C po + 200 C
(kpaTKOBpEMeHHO Ao +260 C). [lo pe3synbtatam nabopaTopHOro
NCKYCCTBEHHOIO CTAPEHUA, U KOHEYHO e No paKTamM 3KCN/yaTauMOHHbIX
NPAKTUK  CPedHUN  CPOK  CAYKObl  TENAOM3O0MAUMOHHBIX  HKUAKUX
yrenamtenen bpoHAa om 10 0o 30 snem B 3aBUCUMOCTM OT YCIOBUMN
aKcnyaTauun.
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CBEPXTOHKAA TENAOW3O0NALMKA

MoguduKaunm bpoHa

1. Bponsa Knaccuk

basoBaa mogmdpuKauma — nyyluan XunaKan
TensoBan M30nAunA, C KOTOPOoU Bbl paboTanu.
ABnseTtca nneHKoobpasyewlen moandpukaumen
NO3BONAET U30/IMPOBATb OO bEKTDI
C TemnepaTypou noBepxHocTn Ao +200
°C Ha NOCTOAHHOM OCHOBE.
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2. BpoHsa AHTUKOpP

YHUKaNbHbIM MaTepman, KOTOPbIN MOXHO
HAaHOCUTb NPAMO Ha PXKaBYH MOBEPXHOCTb.
Tennounsonauuna bpoHa AHTUKOP ABNAETCA
BbICOKO3)PEKTMBHbLIM TENNOU30NALUOHHbIM
NOKPbITUEM, C AOMNOJIHNTE/IbHbIMU
aHTMKOPPO3NMNHBbIMM CBOMCTBAMM, A HE TONIbKO
KOHCEPBAHTOM U MOANDUKATOPOM KOPPO3MM.

MpumeHeHne mogmndukaumm bpoHa AHTUKO}
NPU TEeNJION30NALNN YKe CYLEeCTBYHOLWMX I)l'
KOHCTPYKLUUN M TpyboNpoBOoA0B CyLWEeCTBEHHO “E""UHKHMM“""H
CHUXaEeT TPYAO03aTpaThl, NOCKONbKY He TpebyeT
crneymanbHOM NOAroToBKM pabouen
nosepxHocCTU. Tennonsonauunto bpoHa AHTUKOP
MOXXHO HAHOCUTb KaK NepBbIn C/1I0M1, a ANS
nocaeayowmx CN0EB (B LEenax 3KOHOMNK)
MOXHO MCMNO/Ib30BaTb «KMACCUYECKYHO» }KUAKYIO
Tena1o0M3onAyuio.
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CBEPXTOHKAA TENAOW3O0NALMKA

Mogupukaunu bpoHsa

3. Bpoua ®acap

A CBEPXTOHKUM TENION30NATOP KOTOPbIA MOXHO

S HAHOCUTb CZI0AMM TOMILLMHOM A0 1MM 33 OAMH pas, U

i o0b61aaatowmMin NOBbILWEHHOM MAaPONPOHMULLAEMOCTbIO.
@  VHMKanbHbIN MaTepuan, He UMetoLLMIA aHa0roB B MUpe.
S [epBbIn XUAKUIN TENNOU3ONALNOHHDBIM MaTepuan,

@@ KOTOpPbI MOXXHO HAaHOCUTb Ha dacaabl 34aHNMN.

D@ BbicokoaddeKTMBEH B yCTPAHEHUM NPOMEP3aHNN,
KoHAeHcaToobpa3oBaHMM, rpubKoBbIX 06pa3oBaHNI K
np. 3aWnaeT orpaxaatoLime KOHCTPYKLUMN 34aHUA U
COOPYKEHMIM OT TENNOBbIX MOTEPb HE HApYyLLaA B/aro- u
BO31yX00OMeEH NOMELLEHUSA C OKPYrKatoLLLen cpeaon.
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4. Bpousa 3uma

BpoHAa 3uma - HoBenwwas pa3paboTKa B IMHENKE
CBEPXTOHKUX XUAKUX KEPAMUYECKUX
TENI0N30UMOHHbIX MaTePUanoB. B otinumm ot Bcex
apyrux KT maTtepunanos, npeacTaBNEeHHbIX Ha ’l-' " r}
POCCUINCKOM PbIHKe, paboTbl NO HAHECEHUIO » )l @y!.«;
moanduKaumm BpoHa 3uma MoryT NpoBOANUTLCA NPU T Tennons i
oTpuuaTenbHbIX TemnepaTypax, Ao -30 °C, Toraa Kak T3 WA #
MUHMMa/IbHaA TemnepaTypa HaHeceHUA 00bI4HbIX KKT E g s
He MoXKeT 6bITb HUXe +5 °C.

5. bpoHsa JlauT

TennonsonaunMoHHOe NoKpbiTMe BpoHa J1anT - aT1o
WHHOBALUMOHHbIN MaTepman AnAa CTPOUTENbHbIX U
OTAEN04YHbIX paboT, NpeaHa3HAYEeHHbIN ANA
OUHULLIHOTO BbIPaBHUBAHMA BHYTPEHHUX U HAPYKHbIX
noBepxHoCcTen N3 6etoHa, KUpNKnya, LEeMEHTHO-
N3BECTKOBbIX LUTYKATYPOK, r’MNCOBbIX 6/10KOB 1 NAuT,
raso- u neHobetoHa, NK/1, IB/1 n 1.4. c TemnepaTypomn
akcnayataumm ot -60 go +150 °C.

TennonsonaumoHHaa WwnatnesKka bBpoHa JIaUT - 3TO YHUKANbHbIN CTPOUTENbHbIN
MaTepuan B OCHOBE KOTOPOTO NEXUT NPUMEHEHUE HOBEMLLINX
TENN0U30/IALMOHHbIX KOMMOHEHTOB.




CBEPXTOHKAA TENAOW3O0NALMKA

TemnepaTtypHbie pexxunmbli
CBEPXTOHKOMU Tensionsonauum bpoHsa

Temnepartypa skcnayatauum ]" l) l_l }l
CBEPXTOHKNX TeN/ION30ALNOHHbIX MOKPbITAN )

cepuv BPOHA CBEPXTOHKAA TEMAOM3ONAUMA

- B NUKOBOM pexnme
. (He Gonee 20 muHyT)

+120°C
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TemnepaTtypa HaHeceHUNA ]" l’ ll }l
CBEPXTOHKNX TEMION3ONALNOHHbIX NOKPbITUNA )

cepum bPOHA CBEPXTOHKAA TENNOH30MALKA
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CBEPXTOHKAA TENAOW3O0NALMKA
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MaccoBas nona HeneTy4ymx seLwecTs
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KoaddumumeHT naponpoHmuaemocTm
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! TennonpoBOAHOCTb

B Tennootgaya

CTOMKOCTb MOKPbITMA K CTaTUYECKOMY
BO34eMcTBUIO Npun TemnepaTtype (20+2) °C 3a
24 4

- BOAbl;

- 5%-oro pactsopa NaOH

Apresua NOKpbITUA K OCHOBAHUIO
- LEMEHTHO-MeCcYaHbIN PacTBop
Knpnuy

meTann

MOopPO30CTOMKOCTb NOKPbITUSA

TepMoCTOMKOCTb NOKPbITUSA (Npun
TemnepaTtype 200°C B Te4eHUM 8 4acos)

Apresua NOKpbITUA K MeTanny nocne
BblaepxunsaHuma npm 200°C temnepartype

lpynna foproyecTtu

MHAeKC pacnpoCTpaHEHUA N1IaMeHN

r/cm3

MTMa

Mr/mu Na

Bt/m,0C

B1/m, oC

MTMa

LUUK-Abl

MTlla

XapaKTepucTuku BpoHn

A daKTHYecKoe 3HayeHue
~ | HaumeHoBaHuMe NoKa3zatens
Y'Y nokasarens

OpHopoaHana nactoobpasHan
Mmacca 6enoro uBeTa

0,558
43,72

bpoHa ®acag, 3uma - 0,013
BpoHa Knaccuk, AHTnkop — 0,001

0,001

1,38

- BHewHwn BnAa nokpbiTnA 6es
N3MEHEHNN

- BHewHwn BnAa nokpbIiTUA 6e3
N3MEHEHNM

1,33
2,04
2,20

50

BHelwHnM Bna, 6e3 nsmeHeHunmn

LLlenyweHun, B3ayTma, TPELLMHbI
OTCYTCTBYIOT.

2,09

r
0




Matepuan bpOHA HaHOCUTCA Ha  Jobbie
nosepxHOCTH N0bon dopmbl C NOMOLLBIO KUCTU AU
pacnblauTensa: metann, noamypetaH, 6eToH, Kupnuu,
AEepeBo, NNACTUK, TMNCOKApPTOH U gpyrue.

M -

METas MMNCOKapTOH

Knpnuy AEepPEBO
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CBEPXTOHKAA TENAOW3O0NALMKA

lMpemywiectsa bpoHA

oTEMNNOCBEPEXEHME

OTtpaxkeHue Tennosoro notoka 60-80%.
CHu>KeHume 3aTpaTt Ha oborpes nomeweHue ao 30%.

e 3ALUINTA OT XONoAaA

CHM)KaeT NPOHUKHOBEHME X0/1I04HOro BO34yXa BHYTPb NOMeELLEHUA
Bo 45%.

o lIYMOM3ONALIMA
Cnou TonwmHom 0,6 MM CHUXKAeT ypoBEHb LIyma Ha 2
ab.

e FTUAPOM3ONALIUA

Hanuuue B matepuane nareKkca, obecneumBaer emy HU3KYIO
BOAONOrNOTUTENbHYIO cnocobHocTb He 6onee 0,03r/cm3

e BE3ONACHOCTDb

JKonornyecku 6e3onacHblii maTepuan: He COAEPXKUT B cOCTaBe
AA0BUTbIE U BpeaHble cybcTaHuum.

\ ~ e MOXKAPOBE3ONACHOCTDb

He noppeprk1uBaet ropeHue, YTo cnocobCcTBYET 3ameIeHUI0
pacnpocTtpaHeHua NaameHu.




AONroBevHoCTE

bonee 20 net

3KOHOMUMA
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CBEPXTOHKAA TENAOW3O0NALMKA

lMpemywiectsa bpoHA

e AHTUKOPO3MMUHDbIX MATEPUAN

e BO3MOXXHOCTb KOJIEPOBKM

Konepyetca B 106011 usert, nog ntoboit nHTepbep.

e BOSMOXHOCTb HAHECEHUA HA FOPAYME
NMOBEPXHOCTM
Martepuan akcnayaTtupyetca ot -60 ao +260 C.

e MPOCTOTA NPMUMEHEHMA

e AOJIFOBEYHOCTb

e JKOHOMMA
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CBEPXTOHKAA TENAOW3O0NALMKA

@ [exHuYecCKas Tensounsonauua

e Cdepa NMpeumywecrsa U 3¢pPeKTUBHOCTb
N | npyumeHeHuA
e TpybonpoBoabl BOAbI M«  YMEHbLUEeHMe TenaonoTepb
@8 napa, e CHW)XeHWe TeMnepaTypbl HAa NOBEPXHOCTU ANA obecneyeHus
A BOAOHarpeBaTebHoe 6e30nacHbIX YyCN0BUI TpyAa
\\ obopyaoBaHue e  YMeHbLUaeT BECOBYIO Harpy3Kky Ha TpybonpoBoapl 1
N KOTe/IbHbIX M 3anopHas OMOpPHbIE KOHCTPYKLMK
P8  apmarypa «  3CTETUYECKWIi BHELUHWIi BUA

. BO3MOXHOCTb M30/1IMPOBaTb C/I0OXKHble€ KOHCTPYKTUBHbIE
3/1EMEHTDbI pr6OI'IpOBOp,OB, 3a4BUNXKHU, KOMIMEHCATOPbl U T.A.

e  COKpPATUTb PacxoAbl Ha PeMOHT Tpybonposoaa npu
BO3HMKHOBEHUWN aBapPUIMHbIX CUTYaL M 32 CHET YMEHbLLEHUS
BPEMEHM NOMCKA TeYM N AEMOHTAXKa CTapoi U301AaLNK

e  3alLUTa OT KOPPO3UMU

e  He nNpeacTaBNAET MHTEpPEeC AR PACXMLLEHUS, YTO
AOMNO/THUTENIbHO YBENMUYMBAET CPOK CAYXKObl NO CPaBHEHUIO C
TPaAMLUMOHHOM TENIOU30NALUNEN

HedTenposoabl n e  3alUWTa OT BO3AENCTBMA NPAMbIX CONTHEYHbIX yYen,
ra3onpoBoApl YMEHbLUEHME KOIMYECTBA SHEPTMN, NONAAAOLWEN BHYTPb
TpybonpoBoaa

e NpenoTBpalleHMe 0bpa3oBaHMA KOHAEHcaTa
e  [IONTOBPEMEHHaA 3alluTa OT KOPPO3nKn
MeyHble Tpybbl 1 e  NOBblWEHWE TeMNepPaTypPbl BHYTPEHHUX CTEHOK CTBO/I0B
AbIMOX0/Abl Bbllle TeMNepaTypbl KTOYKM POCLI» ANA YMEHbLUEHUS TeMNa
KOPPO3MOHHOIo M3HOCa
e  NpoANEeHue CPOKa CNYKObl AbIMOBbLIX TPYO.

EMKOCTM ana xpaHeHua 1 3alMTa OT BO3AENCTBUSA NPAMbIX COTHEYHbIX yYen,

TPAHCNOPTUPOBKM YMeHbLUEHMNE KO/INYeCTBa SHEPTUKM, NONAAAOLWEN BHYTPb
XMMMUKATOB « obecneyeHne HeoHX0AMMOro TeMMNEPaTyPHOro pexnuma
e  3alUMTa OT KOPPO3UMU
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CBEPXTOHKAA TENAOW3O0NALMKA
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TexHu4yecKan Tenaounsonauua

npyumeHeHuA
Pe3epsyapsbl C

HepTenpoayKTamm u c
CXUXKEHHbIM razom

Tpybonposoapbl
OX/1a*KAEHHOM BOAbI
(mo — 20°C)
MeTanNIoKOHCTPYKLUUM

Cucrtembl
KOHAWLUMOHUPOBAHUA U
BEHTUNALMMU

TexHonornyeckoe u
NPOMbILINEHHOE
obopynoBaHue:

KPbIWKWM aBTOK/1aBOB,

BY/IKAHW3aTOPbI,
Tepmonpeccsl,

CyWwunbHbIE arperarTbl,

BEHTUNATOpPbI

Mpenmywectea n 3¢ PeKTUBHOCTb

3allMTa OT BO34ENCTBMSA NPAMbIX CONHEYHbIX yYeln,
YMeHbLUEHME KONNYECTBA SHEPTUM, NONAAAtOLWEN BHYTPb
€MKOCTEN, COOTBETCTBEHHO, TEMMNEPATYPbI COAEPHKMMOTO
N ero ncnapeHus.

3alLUUTa OT KOPPO3UKU

obecneyeHne HeoHXo0AMMOro TEMMNEPATYPHOrO PEKNUMA
YMeHbLUeHMe BblbpocoB HepTenpoayKToB B aTMochepy
npeaoTBpaLLeHNe Pe3Koro USMeHeHMA AaBneHus
npenoTBpalleHne Harpesa coaepkumoro Tpybonposoaa
n 06pa3oBaHMA Ha HEM KOHAEHcaTa

3allUTa OT KOPPO3UKU

YMEHbLLUAET BECOBYHO HArpysKy

npepoTBpalleHne obpa3oBaHMA KOHAEHcaTa
BO3MOXHOCTb TEM/ION30ALNM TPYAHOAOCTYMHbIX MECT
COKpalLleHNe CPOKOB BbINOHEHUS paboT

3alMTa OT KOPPO3UKU

3CTETUYHbIN BHELWHUN BUA,

KQYeCTBEHHbIE NOJIOKUTENbHbIE USMEHEHUA
TEXHONOrMYeCcKoro npouecca

COKpallleHne BPEMEHWN TEXHOIOTMYECKOro LMKNA
YMEHbLUEHMNE KOIMYECTBA BbIAENAEMOro KoHAeHcaTa
cTabunumsauma npouecca CyLWwKM NpoayKTa
npeaoTBpaLLeEHNEe HAarpeBa COAEPKMUMOro
BO3MOXHOCTb NPON3BOACTBA PaboT 6e3 noTepb KayecTsa
Ha AENCTBYHOLWMX TMHMAX 6e3 0CTaHOBKM
TEXHO/IOTMYECKOro npouecca
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TexHu4yecKan Tenaousonauus

MpoMblILLIEHHbIE MOPO3U/bHbIE
annaparTsbl

LLIkadbl Tene- n pagmo-
KOMMYHUKaALUNOHHbIe
Knanmatnyeckune Kamepeol
KoHTelnHepbl
DNEeKTPonoACTaHLUUN

BHYTpPeHHME M HapyKHble
NMOBEPXHOCTM KY30BOB IPy30BbIX
aBTomobunen, MMKpoaBTobyCOB,
rapaxkem, aHrapos,
YKeNe3HOA0POXKHbIX BaroHoB,
MOPCKUX U PEYHbIX CYy40B

Cdepa npumeHeHuUs Mpeumywectsa U 3dpPeKTUBHOCTb

COKpalLleHWe Kom4yecTsa Tenna,
nonagatowero BHyTPpb Kamep
npeaoTBpalleHne 06pa3oBaHMA KOHAEHCATa
3alLUTa OT KOPPO3UKU

3alLUMTa OT BO3AENCTBUA NPAMbIX CONHEYHbIX
Nyyen, npeaoTBpalleHne Harpesa
coaepXKMmoro

obecneyeHne HeobxoaMMOro
TEMMNEepPaTypPHOro peXxmma

npenoTBpalleHne obpa3oBaHUA KOHAEHCATA
obecneyeHne becnepebonHom paboTbl
3NEKTPOHUKM

AOMNOIHUTENbHAA AaHTUKOPPO3MOHHAA 3aLLNUTa
YMEHbLLEHNE KOINYECTBA SHEPTruH,
nonagatoLen BHYTPb Npu COTHEYHOM
Harpese

obecneyeHne HeobxoaMMOTro
TEMMEepPaTypPHOro pexknMma

COKpalleHMe pacxoaa TonamBea.

YMeHbLLEeHMe TemnepaTypbl BO3ayxa u
KonnyecTtBa cboes B paboTe 3NeKTPOHHbIX
YCTPOMCTB

yBe/IMYnBaeT NoNe3Hyo Nowaab Ky30Ba U1
CHUXXAET ero Maccy No CPaBHEHWUIO C
«KNAaCCMYECKMMU» YTENNUTENAMMN
YMEHbLUEHWNE YPOBHSA LLIYMa
npeaoTBpalLleHns o6pa3oBaHNA KOHAEHcaTa
AOMNONIHUTENbHAA AaHTUKOPPO3MOHHAA 3aLLNUTa
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MpumeHeHUe Ha TpybonpoBoaax

foTOBOE MOKPbITUE cooTBeTcTBYeT TpeboBaHuam CHull 41-03-
2003 «TennoBas uzonauma MaructpanbHble U BHYTpeHHMe Tpybonposoabl
ABNAKOTCA  CAaMbIMM  PACNpPOCTPAHEHHbIMM  0ObEKTaMM  MPUMEHEHUS
TEN/IOU30NALUMOHHOrIO NOKPbITUA «bpoHsa». CnocobHa CHUXKaTb TenonoTepu
8 6-8 pa3, nNpun 3TOM He TpebyeT NPUMEHEeHUA 3alUMTHOro MNOKPbLITUA, a
3HAUUT, YCNewHO 3amMeHAeT CcoboM nNpuBbIYHbIE TEMJOU30NALMOHHbIE
maTtepuansbl (cTteknosata, MMHepanbHaa BaTta, MMY-ckopaynbl 1 T.4.). Cheayet
OTMETUTb, YTO KWAKasA Tennousonauma «bpoHA», obnagaetr BbICOKOM
cTerneHbo PEMOHTONPUTO4HOCTMW.

Tennounsonaumna «bpoHA» naeanbHO NOAXOAUT ANA NPUMEHEHUA
KaK Ha OTKpPbITOM BO34yxe (Tennousonsauma TpybonpoBoaoB OTOMN/IEHUA), TaK
N B 3aKPbITbIX NOMeLLeHUAX (Tennounsonauma TpybonpoBoaoB B KOTE/bHbIX,
TENNOBbIX MYHKTaX, HACOCHbIX U T.4.). [OKpbITUE CAYXUT He MeHee 15 nerT,
COXpaHAA BCe CBOMU 9KCNNyaTauMOHHbIe XapPaKTEePUCTUKMW.

CBepXxTOHKaA Tenaousonauma «bpoHa», CAYKUT He TONbKO ANA
COXPaHEeHUA Tenna, HO U NPeaoTBpaLAET U3NULWHUMA HAarpeB NOBEPXHOCTEN
Tpybonposogos XONOAHOro BOAOCHAOXeHuUA, TEXHONOrMYeCcKux
TpybonpoBogos u rasonposoaos. MNokpbiTne bpoHa cnocobHO noaaeprKaTb
TemnepaTtypy BHyTpu TpybonpoBoaoB, AN KOTOPbIX UCKAOUYNTENBHO Ba*KHO
COXPAHUTb TMOHMMXKEHHble TemnepaTypbl MNepenpaBAsieMblX XUAKOCTEMN
(C*Km¥KeHHbIX ra3oB), HanpUMmep, NPU TPAHCNOPTUPOBKe PppeoHa.

Tennosas wum3onAuma obopyaosaHua u  Tpybonposoaos,
3pdEeKTMBHO 3aWMLLAET OT HEraTMBHOro BO3AENCTBUA YIbTPAPMONETOBOrO
M3NY4EHUA, NOBbLIWAET CTEMNEHb KOPPO3IMOHHOW 3aWNUTbl U MOXKET
KONnepoBaTbCA B COOTBETCTBMM C TpeboBaHMAMM 3aKa3uMKOB. BbicOKas
PEMOHTONPUTOAHOCTb 3TOrO NOKPbLITUA MO3BONAET MUHUMMN3INPOBATL NOTEPU
TENNOU30NAUMN MNPU NPOBEAEHUN MNNAHOBbLIX OCMOTPOB (PEMOHTOB) WU
BO3HMKHOBEHWUM NPOTEYEK B TpybonpoBoaax.
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BN MpumeHeHMe Ha TpybonpoBoaax

®¢ ¥ BHyTpu3aBoacKue Tpy60nposoap!
v MarucrpanbHble Tpy6onposogbl

v' Hedrtenposopgbi

v Tasonposopabl

v Mpombicnosbie Tpybonposoabl

v Bogonposopabl

v Tpy6onposoabl cMcTeMbl BEHTUAALMU

v’ Mpouue (BKAIOYAA 3aNOpHYO0 apmaTypy)
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CBEPXTOHKAA TENAOW3O0NALMKA

& Tenaousonauua Tpybonposoaos
” v' PELLAEMbIE 3A1A4YU

1) YcTpaHeHue TennonoTepb;

2) CHMKeHue TemnepaTypbl Ha NOBEPXHOCTY;

3) YcTpaHeHMe KOHAeHcaToobpa3oBaHus;

4) AHTUKOPPO3UOHHAA 3aLLUTA;
5) U3onauua yyactkos ntobou popmbil.

v' MATEPUANDI
BpoHA® Knaccuk
BpoHa® AHTUKOpP




CBEPXTOHKAA TENAOW3O0NALMKA

Tennounsonauusa Tpybonposoaos C

' O

BbICOKMMMU TEMNepaTypamm

CHU»KeHne TemnepaTtypbl HA NOBEPXHOCTU MO HOPpMaM
CHulN

PaguKanbHOe CHUXXeHue Ten/10BbiX NOTEPb
B0o3MOXXHOCTb U3onauumu TpybonpoBoaos ¢
Temnepartypou ao +200 °C

OnnTenbHbIA CPOK 3KCNAYyaTaLnUm

LP@usI

CBEPXTOHKAA TERAOW3DAAUNA




CBEPXTOHKAA TENAOW3O0NALMKA

Tennousonauua BHYTPEeHHuUX
Tpybonposoaos

)@l 0 CHMXKeHMe TemnepaTypbl B LEXY 33 cYeT

N30/INPOBAHUA ropAYUX TpybonposoaoB
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CBEPXTOHKAA TENAOW3O0NALMKA

B8 Tennosas M3onAUMA AbIMOBbIX TPY6

P

O Tennounsonauma AbIMOBbIX (BbITAMKHbIX) TPYO M
)@ ra30X040B MO3BONAET CHU3UTL TenaoBble NoTepw
d@ [bIMOBbIX ra30B, NpPoA/seBaeT CPOK MX CAyXKbbl nopg
)@ BO3ENCTBUEM KOHAEHCATA M KOHUEHTPaUUMU XMMUYECKHU
P! QKTMBHbIX NPOAYKTOB ropeHuna. KoHaeHcaT Bbi3biBaeT
B OoTCbipeBaHME BHYTPEHHMX NOBepXHocTer Tpyb, 4TO B
NTOre OTparkaeTCca Ha UMPKyaAauuMm Bo3ayxa (tarmn) wu
notepe MMM CBOUX GYHKUMOHANBbHbIX XapaKTEPUCTUK.
3HauMUTeNbHAA 4YacTb AbIMOXOAOB TAHETCA Ha

TepputTopun NPOMbILNEHHbIX N/10WaA0K n,
COOTBETCTBEHHO, nonaaaeTt nog gewucrsme CHull 41-03-
2003 «TennoBas n3onaumnA obopynoBaHmA

n  TpybonposogosB». [lpobnema  TennousonAuUn
AbIMOBbIX  (BbITAXHbIX) Tpyb, ra3oxogoB  MMmeeT
CYLLLEeCTBEHHbIE  OrpaHMYeHUss C  TOYKU  3peHwun
TPaAULMOHHbIX yTenautenen. B cnyyae ncnonb3oBaHUs,
Hanpumep, MeTaN/IMYEeCcKUX CTBOJIOB TPyb BO3HUKaeT
HeobxoAMMOCTb NpoBOAUTL NOMNONHUTENbHbIE
CBapoO4YHble pPaboTbl ANA KpenieHUA KPOHLTEMHOB W
onop.




CBEPXTOHKAA TENAOW3O0NALMKA

TenaoBafA n3onAaLMA AbIMOBbIX TPYO

@8 Pewaembie 3agaum:

@8 o YcTpaHeHMWe KoHAeHcaTa BHYTpu Tpyb
o CHWXeHne TemnepaTypbl NOBEPXHOCTH
O AHTMKOPPO3MOHHAA 3alunTa




TensnosBasa U3onauuAa AbiMOBDbIX
TpyoO
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CBEPXTOHKAA TENAOW3O0NALMKA

Tensnousonaumua Xon04HbIX
Tpybonposoaos

Pewaemble 3apauun:

o YcTpaHeHue KoHaeHcaToobpa3oBaHMA
o CoKpalleHue Tena10BbIX NOTEpPb

o CHUXeHWne BNa*KHOCTM B NOMeLLeHNN

GBEPXTUHKAH TEIHIUH3I]IIHILHH




CBEPXTOHKAA TENAOW3O0NALMKA

Tennousonsauua Tpybonposoaos
MaJioro AnameTpa

Pewaemble 3apaun:

o J1erkoctb MOHTaxKa Tpyb No oTaeNbHOCTU
o [MOCTOAHHbIM AOCTYN K MOBEPXHOCTH

o PemoHTONpPUrogHocCTb

O 3almnTa OT KOPPO3uwn

FP@HI* -

CBEPXTOHKAA TEMNOM3ONAUMA -
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CBEPXTOHKAA TENAOW3O0NALMKA

[lpymeHeHue Ha pe3epByapax

OcHOBHaA 3afaya Ten/joM301AUMM pPe3epByapoB — 3aliuTa OT
neperpesa COIHEYHbIMM ly4ammn. ITa Npobaema BO3HMKAET NPU SKCNAyaTaLum
pe3epByapoB c HepTenpoayKTamm (cbipaa HedTb, Ma3yT — pe3epBHOE TONAMBO,
6eH3MH, KepoCcuH, aBToMObOUAbHble Macna). TemnepaTypa KuneHwus
HedTenpoayKToB cocTaBnaetr +40°C, nocne 4yero HayMHaeTcA npouecc
NOCTENEHHOro McnapeHua. B NeTHMM ce30H BbIHYXAEHHble MOTEPU MOTyT
pocturatb 30-40% ot obuwero obbema pesepByapa, OCOBEHHO B KAPKMX
pervMoHax, rae MeTannamyeckme MOBEPXHOCTM HArpeBaloTCcA A0 TemmnepaTtypbl
Bbiwe 80°C. Mcnonb3oBaHWE CBEPXTOHKOM Tennomsonauum «bpoHa» ana
TENNION30NALUMN Pe3epByapoOB M €MKOCTEM NO3BOAAET CHU3UTL TemnepaTypbl
Ha BHELHMX NOBEPXHOCTAX U, KaK CieaCTBUE, CYLLECTBEHHO CHU3UTb NOTEPU OT
ncnapeHmsa. Muakas KOHCMCTEHUMA NOo3BONAET M30/4MpoBaTtb Haubonee
CNOXHble, TPYAHOAOCTYNHblE U «NpPobsemMHble» ANA MOHTa)ka MecTa.

BblcOKas CKOPOCTb HAHECeHMA C WUCMONb30BaHMEM anmnapaTos
6e3B034YLWHOrO0  pacnbl/ieHWA MNO3BOASSET B CYUTaHHble  AHKW, Hes
TEXHOJIOTMYECKUX MNPOCTOEeB NpoBoauMTb paboTbl NO  Tenjou3onAauumu
pe3epByapoB pPa3nnyHbIX KOHPUrypaumi. Cpok ero cayxbbl cocTaBnfetr He
meHee 15 ner.

[dpyraa 3agava TennousoNAuuMM pes3epByapoB M eMKoCTen —
CHUXEHME YPOBHA TENNO0BbIX MOTEPb. B NPOMbIWIEHHOCTM M 3SHepreTuke
BO3HWKaeT HeE0HXOAMMOCTb U30/IALUM aKKYMYIATOPHbIX 6AaKOB U Aea3paTopos,
3aNONHEHHbIX ropsaYer Bo4oW. 3Ta 3a4a4a YyCAoKHAeTca bonbwmmmn obbemamu
N CNOXHOM KOHUrypaumen obopyaoBaHus, HEPEAKO 3KCNAyaTUPYEMOro npu
BbICOKMX TemnepaTypax. Wcnonb3oBaHMe CBEPXTOHKOM  TEMJA0M30NALUN
«bpoHa» no3BonAeT MUMHMMWU3IMPOBATbL YPOBEHb TEMNOBbIX NOTEPb B
cootBeTcTBUM C CHull 41-03-2003 «Tennosasa wusonauua obopyaoBaHMAa W
TpybonpoBogoB», co3gaBan be3onacHble U KOMGOPTHbIE YC/I0BMA TpyAa ANA
06Ccny»KMBatOLLEro NepcoHana.

Ewe oaHOM 3agavyen npu TennousonAauMn pes3epByapoB W
EMKOCTEN BbICTYNaeT yCTpaHeHMe KoHAeHcaTa. CBEpPXTOHKAaA TenaomM30nAumna
«BbpoHA» NO3BONAET PELWnTb U 3TY 3a4a4y.
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CBEPXTOHKAA TENAOW3O0NALMKA

Tennousonauua eMKocTen,
pe3epByapos

v HeprexpaHunuwia

v MasyTHble pe3epsyapbi

v EMKOCTU ¢ 6eH3nHOM

v PesepByapbl C NOA0rpesom
v’ MoxKapHble pesepsyapbl

v Mpouue
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CBEPXTOHKAA TENAOW3O0NALMKA

Tenaousonauusa eMmKocTem,
pe3epByapoB
PEWLAEMDbIE 3AQ0AHMU

1) YctpaHeHue Tens0BbIX NOTEPD;

2) YBennueHmne BpemeHMu OCTbIBaHUA BELLECTBa;
3) CHMXKeHue noTpebneHunsa sHeprum Ha
noporpes;

4) CHn»KeHune Harpesa eMKOCTU B /IeTHee BpemA
5) AHTUKOPPO3NOHHAA 3aLUTA;

6) JlerkocTb MOHTaXKa(/106ble 3/1IeMeHTbl
KOHCTPYKLUUN)

7) DKOHOMMUYHOCTb.

MATEPUA/bI
bpoHAa Knaccuk
bpoHA AHTUKOP
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CBEPXTOHKAA TENAOW3O0NALMKA

Tenaosasa U3oaAUUA HePTexpaHuamug

v' MoHTa)k — manapHble paboTbl
v BblCOKasA peMOHTONPUroaHOCTb
v YCTOMUYMBOCTb K HepTenpoayKTam




CBEPXTOHKAA TENAOW3O0NALMKA

! TennoBas u3onALMA pe3epByapos

g8 v CHMXXeHMe CKOPOCTM UCNapeHus BeLLecTsa B
emKocTh (Hanpumep, 6eH3nHa)

N v' JAnTenbHbIN CPOK 3KCNAyaTaLmm
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CBEPXTOHKAA TENAOW3O0NALMKA

Tennousonauna obopyaosaHus

BO3MOXHOCTb TEN/ION30/INPOBATb:
\ 1) TENRJIOOBMEHHUKW;
2) NEYU (pudopmuHra, o6xkura u np.);
@8  3) XONOAU/bHBIE KAMEPDI;
4) CUICTEMbI BEHTUNNALUUN;
5) BOMJIEPbI;
6) KOT/1bl;
7) NPOYEE OGOPYIOBAHME.
MATEPUA/DI
bpoHAa Knaccuk
bpoHAa AHTUKOp

INHEO)E _

GBEPXTOHKAA TENAOM3ONALMA

Bl
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CBEPXTOHKAA TENAOW3O0NALMKA

Tennosas U3onALMA
Tenn1006meHHUKoB

v TonwWwmHa NOKPbITUA KaK NPaBuIo BCero 2-4 mm
v' CoxpaHeHMe 3a4aHHOro TemnepaTypHOro pexxmma
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CBEPXTOHKAA TENAOW3O0NALMKA

Tenaousonauua TpaHCcnopTa

v' He ocTaBnaet « MOCTUKOB X0N104a»
v' BbICTPbIA MOHTaX pacnblanTenem
v YBenuumsaeT Bpems OCTbIBaHWUA BeLLECTBa




CBEPXTOHKAA TENAOW3O0NALMKA

Tenaousonauua TpaHCcnopTa

# 0 YcTpaHeHMe KoHAeHcaTa
| O AHTMKOPPO3MNHAA 3alLMTa
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CBEPXTOHKAA TENNOW30NALKA

Tennou3onAUUA CYXOrpys3HbiX
KOHTENHEepPOosB
0% AHTUKOPPO3MOHHAA 3aLLnUTa

P8 v BO3MOMKHOCTb HaHECEHUA KUCTbIO
S v HapgexkHana Tensosawmra
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CBEPXTOHKAA TENAOW3O0NALMKA

CTpoutesibHanA

_|Ccbepa npulvlel-lel-lmi npumec'rna M 3q)e|<'rum-|oc'rb

~ Tennounsonauua . YMeHbLWEHWE TENNONOTEPDL

e

dacagoB 30aHNM NPU  «  IMKBUAALMUA KMOCTUKOB X0/104a»

HOBOM CTPOUTENbCTBE, «  OTCYTCTBME AOMOJIHUTENbHOW Harpy3Kn Ha
PEKOHCTPYKLMMU U dyHOaMeEHT

pectaBpaumn CHUKEeHWE U3ObITOYHOM BNAXKHOCTU KaMEHHOM

KNagkun m ynyduweHmne TtenJ1ioTeXHNYeCKnX

XapPaKTEPUCTUK KNaAKN NPU pecTaBpPaLNOHHbIX
paboTax

BO3MOXHOCTb N30/1MPOBaTb CNOMXKHbIE
apXUTEKTYpHble dpacagbl

3alWmMTa OT HebaronpUATHbIX aTMOChEPHbIX
BO34ENCTBMIM, NOrOAHbIX ABNEHUN U COXPaHEHUE
CTPOUTENIbHOM KOHCTPYKLUMWN OT pa3pyLUeHmns

BblPaBHMUBaHME TEMNEPATYPbl HAPYKHbIX CTEH,
nsbaBneHne orpaxkgatoLime KOHCTPYKLMM OT
TemnepaTypHbIX Nepenanos

COKpallleHMe KanuTaabHbIX U 3KCNAYyaTaLUOHHbIX
pacxo4oB Npu peMoHTax ¢pacagos, yBeandyeHune
MPOMENKYTKa BPEMEHU MEXAY PEMOHTaMMU

BO3MOXHOCTb HAHECEHMSA NOKPbLITUA B
TPYAHOAOCTYMHbIX MecTax
3pdeKTUBHbI AN1A 3aLWNTbl hacaaos 34aHUN,

NoABeEPraloLLNXCA BETPOBOM Harpy3Ke € BbICOKMM
coaeprkaHnem conen (NMPMMOPCKUE parioHbl)
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CBEPXTOHKAA TENAOW3O0NALMKA

CTpoutesibHaA Ten/iousonauua

Qe NMpemmywecrea n acpchexTMBHOCTDL
A~ npUMeHeHus

P®! | Tcnnomsonaums «  YMeHblUeHue TenonoTepb

YO BHYTPEHHMX «  YCTpaHeHMe Npomep3aHuA CTeH

X NnoBepxHocTeun « n3baBneHnA OT KOHAEHcaTa 1 NJeceHn nNpu
OrparkaatoLLmx NpoBeAEeHWM IOKaNbHbIX PEMOHTOB

oL KOHCTPYKLMI KUbIX «NpPOBIEMHbIX» KBAPTUP

°¢ 7 «  COXpaHeHWe No/se3HOW NJoLaLM MOMELLEHW

NPOM3BOACTBEHHbIX «  YBEAMYEHME OCBELEHHOCTU
nomeLLeHnM «  BO3MOHOCTb HaHECEeHMA NOKPbITUA B
TPYAHOAOCTYNHbIX MECTax
«  CHMW)KeHWe Tpyao3aTpaT M CPOKOB NpoBeaeHus
paboT No cpaBHEHUIO C APYTMMU TEXHONOTUAMM

« Tennounsonaums «  YMeHblueHMe TenaonoTepb
KpbILWW 30aHNI U «  3aluTa OT BO3AENCTBUA NPSAMbIX CO/THEYHbIX
COOpPYXKEHUN, Jly4en, npeaoTBpalleHme HarpeBa BHYTPEHHMUX
KpbIWwu NoMeLLeHMIN K co3aaHue 6osee KOMPOPTHDIX
METAN/INYECKNX ycnosuin paboTbl

aHrapoB M rapakei, « COKpalleHMe pacxoaoB Ha

MaHcapaHble KOHOMLUMOHNPOBAHME
nepeKpbITUA «  OTCYTCTBME AOMNOJIHUTENbHbIX HAarpy30K Ha
byHOaMEHT

«  3alMTa OT KOPPO3UM

«  CHU)KeHWe Tpy[03aTpaT M CPOKOB NPOBeAEHMUA
pabot

«  BO3MOXHOCTb HAaHECEHMA NOKPbITUA B
TPYAHOAOCTYMHbIX MecTax
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CBEPXTOHKAA TENAOW3O0NALMKA

CTpoutesibHaA Ten/iousonauua
(X Cdepa Mpeumywecrea n achcheKTrMBHOCTDL
7 npUuMeHeHus

@49 -+ OkxoHHblewn e« YMeHblUeHue TenaonoTepb

oy ABepPHble OTKOCHI, o NNKBUA4aumna «K MOCTUKOB XOJsi044a»

e

P Tenaousonauma

e P o

npeaoTsBpalleHne 0bpa3soBaHNA KOHAEHCaTa

NoaxXui, 6anKkoHoB,

CHUXEHMe TPyA03aTpaT U CPOKOB NpoBeaeHuUs

X BbICTYNatOLLLNX paboT Mo cpaBHEHUIO C APYTUMU TEXHONOTUAMU
yacTen « BO3MOXXHO HaHeCeHMe NOKPbITUA B
MeTaN/INYECKUX U TPYAHOA4OCTYMHbIX MECTax
OETOHHbIX

KOHCTPYKLMI, TOPL,bI
MOHO/INTHbIX
NepeKkpbITUN

« MexnaHenbHble «  COKpalleHMe pacxoLoB Ha TEKYLLMN U
LWBbI KanuTanbHbIN PEMOHT 343aHUIN U COOPYKEHUN
« YMeHblUeHMe TennonoTepb

« YcTpouncteo «  COXPaHEHMEe CTPOUTENbHOM KOHCTPYKLUMU OT
oTparKaroLwmx paspyLeHns
9KpaHOB AN « YMeHblUeHue Tenaonorepb
OTOMUTENbHbIX «  BblpaBHMBaHWeE TEMN/IOBOM HArpy3KM Ha
pagnaTopoB HapY*KHbIX CTEHAX 34aHUA

«  COKpalleHMe pacxoaoB Mo TeKyLemMy
KanuTanbHOMY PEMOHTY 34aHUN U COOPYKEHUN
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CBEPXTOHKAA TENAOW3O0NALMKA

Tennousonauma 3gaHum

A PELLAEMDbIE 3A0A4YMN:
X 1) AocTnxKeHue Tpebyemoit Temnepartypbi;
@ 2) 9HeproadppeKTUBHOCTD;

: 3) CHUXXeHue 3HepronoTpebneHus;

4) YcTpaHeHne KOHAEeHCaTa;

7) YcTpaHeHue BbiCcONOB, rpubKos u np.

8) Jonrunii cpok aKkcnayaTauum 6e3 yxyaweHus
Ten/I0N30UPYIOLLLUX CBOUCTB

NMpmeHeHUe Ha 34aHUAX
v MNpombllwNeHHbIe uexa
v KoTenbHble
v ABMWUHUCTPATUBHbIE 30aHUA
v' ¥unbie 3aaHuA
v' Mpouune orpakparoLime KOHCTPYKLUU 34aHNUIA U

COOpPYKEeHUMU

MATEPUA/bI:
bpoHa ®acapg,
bpoHAa 3uma
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CBEPXTOHKAA TENAOW3O0NALMKA

X Tenaousonauua sgaHun

@8 v DHeproadpPpeKTMBHOCTDL
@8 v [aponpoHuuaemasa KOHCTPYKLMA
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CBEPXTOHKAA TENAOW3O0NALMKA

Tennomsonauuma spaHUm

v' YcTpaHeHue KoHaeHcaToobpasoBaHma
v' 3CTEeTUYHbIN BHELLHWNI BN,




CBEPXTOHKAA TENAOW3O0NALMKA

Tenaousonauusa 3g4aHUM

v YcTpaHeHue o6pa3oBaHMA Haleaum Ha Kpbllle
v' MOHTaX — MasiapHble paboTbl

LP@H

CBEPXTOHKAA TEMAOM3ONALMA
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CBEPXTOHKAA TENAOW3O0NALMKA

UHXXeHepHo TexHuuveckun Otaen bPOHA

Hawa KomnaHuA OKasbiBaeT TMONHYID TeXHWYECKYyo MoAfep’KKy no
TeNN0U30/IAUMOHHbIM NOKpbITUAM cepun BPOHA. B Hawem TexHM4yeckom oTaene
Bbl moXKeTe nonyyunTb:

[PaMOTHblE M MNOJIHble KOHCYAbTauuMM NtobOro ypoBHA HauyMHaA OT OMWUCAHMA
MaTepuana, 3aKaHuMBaA pPEKOMEeHAAUMAMW MO MPOBEAEHUID WUCMbITAHUA U
OnbITOB.

TennoTexHMYeCcKne pacyeTbl 4NA onpeneneHma HeobxoaAMMoM TONLMHDBI U
Ko/nnyectBa nokpbitua BPOHA onsa pelweHMAa noctaBneHHOM 3agaun. [Mpuuem,
HECMOTPA Ha BbICOKYIO KBa/IMPMKALUMIO U CYLLECTBEHHbIN 06bem noaobHbIX
pacyeToB (B AeHb 0bpabaTbiBaeTcs NopAAKa HECKO/IbKO AECATKOB PacyeToB) Mbl
npenocTaBiaem AaHHYK YCayry coBepleHHo becnnatHo! Hawwum cneuuwanuctol
NpeaoCTaBNAOT TeNNOTEXHUYECKMe pacyeTbl, BbIMNOJIHEHHbIE B COOTBETCTBUU C
Hopmamu CHul, CIN no nwbbim HanpasBneHuam - TpybonpoBoapl (ropadue,
XONI0AHbIE), pe3epByapbl, CTPOUTENLCTBO M Np. Ecan y Bac cTonT BONpPOC CKOMbKO
Hy)kHO BPOHA ans peweHnAa TOM WMAM  WMHOM  3a4a@4n -  3aNOJHUTE
COOTBETCTBYIOWMN ONaHK TENJOTEXHUYECKOro pacyeta M NPULIAMTE €ro Ham.
Hawwn cneunanuctbl fagyt wucyepnbiBalowme pekomeHaauunm u npenocrtasar
0GOPM/IEHHDbIN pacyeT cO BCEMM gaHHbIMU. CKavyaTb BNaHKM TenNOTEXHUYECKUX
3a4aHni Bbl moxeTe B pasaene TexHunyeckaa JJoKymeHTaums.

ABTOPCKUIA HaAA30p HA 3Tane MOHTA)ka (HaHeceHMA) Tennou30NALMOHHOIO
noKpbiTa BPOHA.

ObyueHue Bawmnx crneymanncTos no paboTte C XUAKNMK

TENNOM30NAUMOHHBIMM NOKPbITUAMK cepun BPOHA ¢ Bblgayen ceptudukata o
NPOXOXKAEeHMN 0bOydyeHMA. YTOUHANTe rpaduKk nposeseHUA obyyeHuna y Halmx
cneunanunucTos.
Cunamn UTO BPOHA, a TakXKe cuaamMm COTPYAHMKOB MHOTMOYUCAEHHbIX
MpeactaBntenbcts, Annepckmux n OUCTpUObIOTOPCKMX LLEHTPOB, OCYLLECTBAAETCA
HaHeceHMe TecToBbiX O06pPa3LOB MNOKPbITMA Ha O0ObEeKTax 3aKas3uMKa ¢
nocneayrowmm 3amepom 3pGeKTUBHOCTM TEMTION30NALNOHHOTO NOKPbLITUA.

CTOMT OTMETUTb, YTO ANA HAC HET HEBbIMOJIHMMbIX 33434 - 3a rogbl paboTbl €
KUOKUMU  KepaMUYECKUMU  Tenaomn3oNAUMOHHbIMU NOKpbITUAMKM BPOHA mbl
nonyynnm 6oraTbln ONbIT Kak B 06/1aCTU NOHMMaHMA GU3MKU MPOLLECCOB M
NPUHLUMNOB AEMNCTBUA MaTepUana, Tak U NPAKTUYECKMX HABbIKOB €ro NPUMEHEHUA
M ocobeHHOCTeN aKcnayaTaumu.



http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
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CBEPXTOHKAA TENAOW3O0NALMKA

CpaBHeHuUe C TpaaAULUOHHOMU
Tenaousonauueu

Ncnonb3oBaHMA B KayecTse Tena0n30NALNMOHHOIo maTepmana
MWHepPaibHOM BaTbl M CBEPXTOHKOM Tenionsonaunm bpoHa Ha npumepe
y4yacTKa Tpybonposoaga Ay 159mm gamHon 1 n.m., TemnepaTtypa 100°C,
TemnepaTtypa oKpyxKatowen cpeabl -30°C

HaummeHoBaHue Ea. Usam. MuHepanb BpoHA PasHMua
nokKasarens HaA BaTa (%)
TonwmHa cnoa* MM 60 2 >8
W (96,7%)
o 0,040
TennonpoBoAHOCTb Btm/°C 0,041 0,001 (97,6%)
CTOMMOCTb MOHTaa, BK/to4an _ % A 1000
CTOMMOCTb MaTepuasnos 1 pabot FenaL =2t =600 (50%)
CpOK aKkcnayaTaumm net 5 15 10
KKasi/u m 76,4 55,9 20,5

Tennonotepu (fkan/u m) (0,0000764) (0,0000559)  (36,8%)

TennonoTtepu B OTOMUTENbHbIN

(215c¢ :::Tc;ﬁqaca _ KKan/5160y 394 224 288 444 105 780
51\6/Oqac03***) ] M (0,394 Tkan) (0,288 Tkan)  (36,8%)

C OZIHOTO M.M.

1. UcxogAa M3 [aHHbIX Tabauubl BUAHO, 4YTO 3SKOHOMMA MPU  MOHTaXKe
Tennousonauum BpoHA moKeT coctaBnATb Ao 50% 3a cueTr Mmasion
TPYAOEMKOCTM PAabOT U CPOKOB €e HaHEeCEeHMUSA.

Hanpumep, ans Tpybonposoga 100 n.m. CTOMMOCTb MOHTaXa, BK/OYan
CTOMMOCTb MaTePMasioB TEMNIOU30NALMUN COCTABUT:

MwuH.Bata: 100 n.m. - 1200 py6./n.m. = 120 000 py6. BpoHa: 100 n.m. - 600
py6./n.m. = 60 000 py6.
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CBEPXTOHKAA TENAOW3O0NALMKA

2. TennonoTepu B oTonutenbHbIM nepuoa (5160 yacos) c ogHoro
NOroHHOro meTpa TpybonpoBoaa, Npu UCNONb30BaHUK U30NAUMK BpoHs
TONWMHOM cnos 2MMm, Ha 36,8% (Mamn Ha 0,106 Kan) HUXKe NO CPaBHEHMUIO C
n3onAaunen MMHepabHOW BaTOM.
Hanpumep, ana tpybonposoga 100 n.m. TenaonoTepun COCTaBAT:
MwuH.BaTa: 0,394 (Mkan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 25 244
py6./51604 BpoHa: 0,288 (Mkan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 18 452
py6./51604

JKOHOMMA 33 OTONUTE/IbHbBIN Nepnoa, NPU UCNONb30BAHNU
nsonaumm bpoHsa, coctaBut 6 800 pyb., 4To Ha 36,85% MeHbLIE Yem npu
MCMNO/Ib30BAHMW B KaYeCTBe TENOM30AALNOHHOIO MaTepurasa MUHEPAIbHOMN
BaTbl. U'TOIO: 3koHOMUA Npn moHTaxke 60 000 pyb. + sKoHOMMKA 3a
oTonuTenbHbIN nepuoa 6 800 py6.=66800 pyb.
Takum obpasom, ncnonb3oBaHme —
CBEPXTOHKOW Tenaounsonaunm bpoHsa
NO3BOJIAET NONYYNUTb SKOHOMMUIO He
TONIbKO MPU MOHTAXe, HO U nocne 3
HaHeceHuA, cpa3y B npouecce ~ ﬂ
KcnayaTaumun. YuuTbiBas o)
BbILLEMN3/IOXKEHHOE, a TaK e CPOK MATH PO -
3KcnayaTauum matepmana bpoHs, A l)l)ll}l
MOMHO C'ﬂlenaTb BbIBOﬂ" 4yTO OLMHKOBAHHOE ENE30 CBEPXTOHKAA TEMNOM3ONAUMA
MaTepuan BbICOKO3IPPEKTUBEH HE TONIbKO MO cBOUM Tenaodpusnvecknm
CBOMCTBAM, HO M C 3KOHOMMYECKOM TOUYKU 3PEHMS.

* - ToNwWwmHa cnoa bpoHs paccumMTaHa Mcxoaa M3 pacxoga matepuana 1a Ha l
M2 ToAnwmHon 1 mm. Takmum obpasom, ana Ay 159mm (1 n.m. = 0,5m2)
TOJILLMHA C/10A COCTAaBUT 2 MM. PacyeT ToNLWMHbI U301ALMN UCXOAA N3 HOPM
CHu1M 41-103-2000 nokasan TonwmHy cnoa bpoHa 1,6 mm.

** - pns HoBbIX TPYOONPOBOAOB, HE TPEOYIOLWNX AEMOHTAXKa CTapon U30asaLUMN
*** - KON1-BO CYTOK OTOMUTENBHOrO NEpmMoaa No AaHHbIM canTa BepxHe-
Bosiskckoro YIMC http://www.meteo.nnov.ru/




LP@H I

CBEPXTOHKAA TENAOW3O0NALMKA

PeKomMeH[aunu no onpegeneHuio
X TONWMWHDI
;:\ anMGHEHVIe KNOKUX KepPpaMnNyeCKknx Tenn1on3oAuMOHHbIX I'IOKprTVIVI

N cepumn bpoHA® HaueneHo ana obecnevyeHma sHepProapGeKTUBHOCTU, LOCTUKEHUS
HOPMUPOBAHHbIX TENIONOTEPbL U YC/I0BUI NO obecnevyeHnto 6e3onacHOCTM Tpyaa.

P /117 KOPPEKTHOrO onpeaeneHns HeobxoaMMOro KONMYEeCTBa NOKPLITUA ANA PELLEHUA
S 33434 Mo yTenneHuto TpybonpoBoaoB ropsayero BoAOCHabXeHMA 1 OTONIeHUS,
TeXHo0rM4yeckoro 06opyaoBaHUA U T.4. PEKOMEHAYEM:

Fagh Tabnaunua npubanKeHHOro pacueTta TONLWMHbI NOKPbITUA

N Tennou30iALMOHHOro NOKPbITUA BpoHA® Ha TpybonpoBoaax oTonsieHUa u

§ BoaOCHA6XKeHUA ANA CHUXKeHUA TenaonoTepb B COOTBETCTBMU C TpeboBaHUAMM
CHwuIN 41-03-2003 u CIN 41-103-2000

CpeaHsaa Temnepatypa TonwmHa cnoa bpoHA®  TonwmHa cnosa bpoHa® MpnbansnTenbHbIi
Ha noBepxHocTH, °C (dakTmyeckas), mm (pacuetHas), mm pacxog, NPy HaHeCeHUM
KUCTbIO, N1/ M?

0-40 1 0,46 1,1
40/45 — 80-85 1 1,04 1,1
80/85 —100/110 1,5 1,56 1,65
100/110 - 160/180* 2 1.97 2,2
160/180 - 200/210* 3 2,79 3,3
200/210 - 260* 4 3,92 4,4

Tabauua cHMKeHHs TeMIepaTypbl HA NOBEPXHOCTH METAJLJIHYeCKOro
Tpyodonposoaa @ 150 mm B coorBercTBHMU ¢ TpeOoBanusimu CHull 41-03-2003; CHulI I-
I.7-62; T'OCT 8732-58*; I'OCT 87.31-58

TonwmHa TemnepaTypa Ha noBepxHocTH, °C
BpoHA®, Mm 60 80 100 120 150 200
1 42 54 64 68 77 100
1,5 33 42 56 57 64 75
2 31 35 45 51 58 70
2,5 30 31 42 46 50 66
3 28 29 35 42 45 52

4 25 26 32 35 39 45




A CpaBHEHMe C TPaAMLMOHHOM TenaousonaLmen

P PacueTbl NnpounsBeaeHbl 4NA NAHEeNbHOro A0Ma, HAXO04AWEroca B
B@ SKcnayataumn. N3onupyemas naowaab — 100 m2. Cneayet yydecTb, YTO pacyeThbl
S POUN3BOANINCL AN1A 3 3TaXKa 34aHUA, T.e. CMeTHaA CTOMMOCTb A1 KaXA0ro

@8 BapuaHTa M301ALMKN ByaeT NPONOPLMOHANBHO YBENMUMBATLCA C YBEIUYEHUEM
@@ BbICOTbl NPOM3BOAMMBIX PabOT.

N

P

N CmeTHaA cToMmocTb

o

A MwuHepasioBaTHble NJINTbI BpoHA

ey o6u.
s o6buw,.

¥ & HanmeHoBaHue Kon- CTOUM-TH HanmeHoBaHue Kon- ctommoct
S paboT un 3aTpar BO oy6 ’ paboT un 3aTpar BO b,

N .

A py6.

aa 1. M30nauma nokpbituin - 100m?

D@ nepeKkpbiTuit n3genmamm us (16,7m 98373,76 1. Ouncrra nosepxHocTu

100m> 8551,16

Y 3 LweTKkamm
¥ BOJIOKHUCTbIX MAaTePMANOB. )
@ 2. LLtykaTypKa no ceTke 6e3 2. OrpyHTOBKa 6ETOHHbIX
YCTPOMCTBA KapKaca, 100m? 39210,78 NMoBepXHOCTEN rpyHT -  100m? 1688,24
yNydlWeHHan wnatneskomn I - 0010
3. Okpacka ¢pacagos c 3. Okpacka ¢pacaga c necos
Nnecos no nogrotosneHHon 100m? 3119,97 cBepxTOHKOMN nsonaumenn 100m> 37954,56
NOBEpPXHOCTU BpoHsA

4. OKpacka pacagos c

100m* 7309,84
NecoB CUIMKATHaA

B T.4. BCMOMOraTe/ibHble MaTepua/ibl B T.4. BCMOMOraTe/ibHble MaTepuabl
yrenautenb 1703 3442571~ Kowrakr-berow- 0 gs0,88
M rPYHTOBKA « KOHTAKT»
1200w CBepxTOHKaA
AHKepa - 42484,80 Tennousonauma bpona- 100n 36271,00
dacapg
Pactsop M100 3,1 7 319,1 Kpacku cunmkaTHble 5720,34
3 45kr
BO3AM cTpoOUTE/IbHbIE 2,5 148,10 Kngkoctb 23Kr 199,54
Kr rmapodobumsmnpyrowan
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CeTKa pabuua 15x15 1028 M 6480,00 - - -

Kpacku Bogo-

38kr  2479,69 = = -
3MY/IbCUOHHbIE

B T.4. TpyAoBble 3aTpaThi: B T.4. TpyaoBble 3aTpaThli:
yen- yen-
Tpyposble pecypcl yach! 149,36 Tpynosble pecypchl yach! 34,65
CTtpouTenbHble MalKnHbI mat- 3 CTpouTenbHble MalnHbI Matl- 1,93
yacel Yyacbl

NToro no cmete
NToro no cmete

140704,51 [

55503,80
(cymma n. 1-3)
HaknagHble pacxoabl

(tennomnsonsuy,. pabotbl)

HaknagHble pacxoapl

100% 16162,00
(tennounsonsu,. pabotbl)

90% 7074,04

HaknagHble pacxoabl
(oTaenouH. pabothbli)

HaknagHble pacxoapl

105% 12330,00
(oTaenoyH. pabotbl)

105% 2654,60

UToro: 169197,00 UToro: 65232,44
CmeTHas CmeTHas
npubbinb(tennomnsonsay. 70% 12036,00 npubbinb(tennomsonay. 70% 5528,04
paboTbl) paboTbl)

CmeTHas npmnbbiab
(oTaenoyH. Pabotbi)

CmeTHaa npmbbinb

(o)
>5% 687100 (otnenouH. PaboTbl)

55% 1397,08

NToro cmetHOM Npumbbinu 18906,00 WTOro cmeTHOM NpUbLIAN 6925,12
TpaHcNopTHbIE pacxoabl 3015,02

UTtoro: 188103,00 UTtoro: 75172,58

HOC 18% 33859,00 HOC 18% 13531,06

BCETO 221962py6 BCEO 88782,64p

2219,62py

CTonmocTb 1m? 6

CronmocTb 1m? 887,04pyb6.
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Bbieoo:

npY NPUMEHEHUN CBEPXTOHKOIO Tensionsonatopa bpoHa nonyvyaem
CcnenyroLLyo 3KOHOMMUIO:

- Tpy[o0BbIX pecypcax Ha 114,71 yen.- yacos (Ha 77% meHblLue)

- CTPOUTENbHbIX MaLMH Ha 1,07 maw.- yacos (Ha 36% meHbLue)

- B MaTepuanax Ha 502,66 py6./m2 (Ha 54% pewesne)

- B 06Lelt cMeTHOM cToumocTu paboT Ha 1332,6 py6./m2 (Ha 60% pewesne)
Mcnonb3oBaHMe CBEPXTOHKOMO Tenion3onatopa bpoHa no3sonaer obutbea
TEX )Ke pe3ynbTaToB Mo Ten0PpM3NYECKMM CBOMCTBAM, YTO M TPAAULMOHHbIE
maTepuanbl, HO ¢ 60/1bLLION S3KOHOMUYECKOM BbIroA0M Npu pacyeTte obuiei
CMETHOM CTOMMOCTHU. pK 3TOM TaK e cneayeTt yYnTblBaTb CPOK
3KcnayaTaumm matepmanos (15 net bpoHs; 5-7 neT MMHepanoBaTHble
NJNTbI), BO3MOXKHOCTb MPOBECTN PEMOHT (BpOHA — PEMOHT NIerko
BbIMOJIHUM; NINTbI — NPAKTUYECKU HEBBINOJIHUM), CTOMKOCTb MaTePUANOoB K
noroaHbiM ycnosmam (BpoHs — CToeK; NANTbl — TeEPAIOT CBOMCTBA Npu
Habope Bnarun), acTeTUYHOCTb U T.4. CBEPXTOHKMI Tenionsonatop bpoHsa
dacap nmeeT NokasaTenb NAPONPOHMLAEMOCTM TAKOM }Ke KaK Y
xene3obeToHa. J/Ierko HaHOCUTCA B OAUH C/IOM, TO/ILLMHbI KOTOPOTO
AoctatoyHo 1-1,5 mm. He TOKCHMYeH, aHTUBaHAANEH, CTOEK K
yNbTpapmMoneToBomy M3NY4EHUIO U AONTOBEYEH.

TPaAULMOHHBIN
yTennuTenb

JAns yny4weHus aare3un K
NOBEPXHOCTH PeKOMeHayeM
UCNONb30BaTh FPYHTOBKY

bPOHA GACAD

MATbI NPOLIMBHBIE
LUTYKATYPKA N0 CETKE
OACAIHAA! KPACKA




CBEPXTOHKAA TENAOW3O0NALMKA

Tabauua NnpubanKeHHOro pacyeTa ToALWMHbI NOKPbITUA
TEN/IOU30NALMUOHHOIO NOKpPbiTUA bpoHa Pacapg Ana yBeiM4eHua
Tenno3awWuTbl CTeH B cOOTBeTCTBUM € TpeboBaHuamu CHull 23-02-

2003
HanmeHoBaHu TonwmHa TonwmHa cnoa TonwmHa cnoa Mpubnunsuten
e marepuana maTepuana BpoHa ®acag, bpoHAa ®acag  bHbli pacxogp,
CTEeHbI CTeHbl, MM (pacuetHan), (oKpyrneHHasn) npwu
MM , MM HaHeceHuu
KUCTbIO, N1/ M2
250 2,31 2,5 2,75
400 1,83 2 2,2
Kupnuy 530 1,42 1,5 1,65
670 0,81 1 1,1
250 1,65 2 2,2
beton 350 1,33 1,5 1,65
200 2,21 2,5 2,75
Kepam3utober 300 1.87 2 29
OH 400 1,37 1,5 1,65
200 2,04 2,5 2,75
NeHo6eToH 300 1,56 1,5 1,65
400 1,22 1 1,1
100 1,72 2 2,2
Nepeso 150 1,47 1,5 1,65
200 0,64 1 1,1
0,4 2,13 2,5 2,75
MeTann 0,6 1,78 2 2,2
0,8 1,54 2 2,2




CBEPXTOHKAA TENAOW3O0NALMKA

Ta6n|4u,a CPaBHEHUA aHAJ/IOMNYHbIX MiaTeépuasioB

MaTepuanbl BpoHA bpoHA Poccuiic  AmepuKa
dacapg, AHTUKOp KWW HCKUM
aHanor aHanor
CrtpaHa Poccua Poccusa Poccus CWA
npousBoAUTENb
Koappuumnent 0,001 Bt/m°C 0,001 B1/m °C 0,002 — 0,001 Bt/m
TennonpoBOAHOCTHU 0,007 °C
Bt/m°C
MaponpoHuuaemocts 0,03 mr/mu 0,004 mr/m 4 90 0,004 mr/m
Ma Ma Mpamm/m2 y Ma
Jyac
MaKcMMmanbHbIN C/ION 1,2-2 mm 0,5 mm 0,4 mm 0,5 mm
3a 24 yaca
JlnHenHoe 65% 50% 20-60% 65%
pacTaxeHue
HeobxoanmocTtb Heobxoamnma Het Heobxoan  Heobxoaum
NOAroTOBKM Heobxoammoc Ma a
MeTaNNNYeCcKon ™

NOBEPXHOCTH
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Koneposka matepuana bPOHA

YuntbiBaa onpeaeneHHble orpaHUYeHns, CBA3aHHble C HEBO3MOMKHOCTbIO
NPMMEHEHUA PA3NNYHbBIX PUHULLIHBIX NOKPbLITUI NOBepPX cnoa BpoHsa, ana
npMaaHnAa Heobxo4MMOro LBETOBOMO PeLlEHMS PEKOMEHAYETCA UCNOb30BaTb
KOJIEPOBOYHbIE NACTblI.

KonepoBKa cBEpXTOHKOM Tennounsonsaumm bpoHa Bo3moXKHa ¢ cobatogeHmnem
cneayrowmx yCNoBUA:

TennonsonAauNOHHOE NOKPbITUE BpOHA A0NYyCKaeT BO3MOXHOCTb KONEPOBKMU
BOAHbIMM MUIMEHTHBIMUM NAcTaMM B pa3/inyHble LBeTa. Heobxoanmo
MCNO/Ib30BaTb MMEHHO NacCTbl AN1A aKPUIOBbIX BOAHO-AUCNEPCUOHHDbIX JTKM;

[OnA nony4yeHua rapaHTMPOBAHHOIO Ka4yecTBa, KOJIepOBaThb /yylle BCEro
MUIMEHTHbIMW NAacTaMM N3BECTHbIX GUPM-Npon3BoaMTeNnen, Takmx Kak: Luconyl
(BASF, TepmaHus), Unisperse S/E (Ciba, LUsenuapua), Cromshade (Eurocolori S.r.l.),
CumdoHnmsa (Tikkurila), Holcolex (Holand Colours Hungaria Kft, BeHrpus);

KonepoBaTb HEOOX04MMO NOCNeAHUN TEXHOIOTMYECKMUIN C/ION HAHECEHUA ANA
TOro, YTOObI HE CHUMKATb 3PHEKTUBHOCTb TENNON3ONALUMOHHBIX CBOMCTB NOKPbLITUS;

KonepoBaTb HEOHXOAMMO B NacTe/ibHble (He HacbIWEeHHbIe) LBeTa, YTObObl TaKkkKe
He N3MEHATb Ten10Gn3nNYeCcKMX CBOMUCTB NOKPbITUA BpoHAa. MakcMmanbHas
KOHUEHTpaumMa Konepa B matepunane bpoHa — He bonee 1%;

Mpyu KonepoBKe NepemellnBaHne AOKHO NPOUCX0ANTb He BbicTpee 100
060poTOB B MNHYTY. BO3MOXHa KONepoBKa B BUOPALMOHHbIX MaLLUWUHAX, HO
AAHHbIN cnocob nmeeT meHbLUY0 3PHEKTUBHOCTb KONEPOBKM MO CPABHEHMUIO C
06bI4YHbIM 1ONACTHbIM NepPeMeLIMBAHUEM.

Obpawaem Bawe BHMMaHME, YTO NOMMMO AAHHbIX PEKOMEHAALUMUMN
Heobxoanmo cobt0AaTb MHCTPYKLUMKU NO paboTe C NOKPbITUAMKU CEPUN
bpoHa.
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CepTudpuKauma Tenaousonauum
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