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CBEPXTOHKAA TENNOW30NALKA

HaHocuTcs Kak Kpacka, AencTBYyeT KaK TennoBon bapbep!
CBepXTOHKMI Tennonsonatop b p O moKoHCUCTEHLMUM TycTadA
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.

CBEpXTOHKAA  XuAKaa Tennousonauma B P O H @yeHb
3pPeKTnBHaA NpM peleHnn NOCTaBJ/IEHHbIX 3a4a4 Npu Tenaou3onAuumn
orpaxgatowmx i ) ™
KOHCTPYKLUMM 34aHNIN, KPOBE/b TennoBou NOToK

(roe uckno4yaeT NoNHOCTbIO
obpasoBaHue cocynek),

CTE€H U3HYTPU, OKOHHbIX OTKOCOB,
TpybonpoBoaoB ropayero u
XO/I0AHOr0 BOAOCHAabKeHus, Kepamuyeckne MUKpochepbl
C pa3pAXXeHHbIM BO34yX0OM
NaponpoBoAoB, BO34yXOBOAOB,

AbIMOBbIX TPYO, BCE BO3MOKHbIX b B 2

pe3epByapoB, TPeNnepos, Kopabnen

yMeHblLLeHue Tenn0Boro NoToka
M T. N. Kepamumyecknin Tenaons3onaTop o J

B p 0 Hewaer 3agaum npu Temnepatypax ot ¢ 60 C go + 200 C
(kpaTkoBpemeHHo po +260 C). Mo pesynbratam nabopaTopHOro
MCKYCCTBEHHOIO CTapeHUA, U KOHEYHO e Mo $aKTam 3KCnayaTauMOHHbIX
NPAKTUK  CPeaHUM  CPOK  CAYyXKObl  TENnNOU3ONALUMOHHBIX  MKUAKUX
yTenauteneit Bpora © t 107 © 30 7. tB 3aBUCMMOCTM OT YCNOBUI
aKcnayaTaumu.
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CBEPXTOHKAA TENNOW30NALKA

MoguduKaunm bpoHa

1. 63ea9t tdR330d

ba3soBas mogudumKauma — nyyan *}KugKaa
TensoBan M30nAunA, C KOTOPOoU Bbl paboTanu. ]
ABnserca nneHKoobpasyewLen moandpukaumen, 'I)l’ 3"
NO3BONAET U30/IMPOBATb OO bEKTDI 'QWWHHWW
c Temnepatypon nosepxHoctu go +200 ,
°C Ha NOCTOAHHOM OCHOBE.

83201t Osesodes

YHUKaNbHbIM MaTepman, KOTOPbIN MOXHO
HAaHOCUTb NPAMO Ha PKaBY NOBEPXHOCTb.
Tennounsonauuna bpoHa AHTUKOP ABNAETCA
BbICOKO3)PEKTMBHbLIM TENNOU30NALUOHHbIM
NOKPbITUEM, C LONO/IHUTENbHbBIMMU
aHTMKOPPO3NMNHBbIMM CBOMCTBAMM, A HE TONIbKO
KOHCEPBAHTOM U MOANDUKATOPOM KOPPO3MM.

MpumeHeHne mogmndukaumm bpoHa AHTUKOP
NpW TENIOU30NALMUN YIKE CYLLECTBYIOLLUX : l)l'
KOHCTPYKLUUN M TpyboNpoBOoA0B CyLWEeCTBEHHO
CHUXaEeT TPyA03aTpaThbl, MOCKONbKY He TpebyeT
crneymanbHOM NOAroToBKM pabouen
nosepxHocCTU. Tennonsonauunto bpoHa AHTUKOP
MOXXHO HAHOCUTb KaK NepBbIn C/1I0M1, a ANS
nocaeayowmx CN0EB (B LEenax 3KOHOMNK)
MOKHO MUCMNO/Ib30BaTb «KNACCUYECKYIO» KUAKYIO
TENA0MN30NALUMUIO.
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CBEPXTOHKAA TENNOW30NALKA

MoguduKaunm bpoHa

3. 063298t ZR3zRe

CBEPXTOHKUIM TENJOMN30NATOP KOTOPbIN MOMXKHO
HAHOCUTb CIOAMM TONWMHOM A0 1MMm 33 OAMH pas,
n obnagaroWwmMin NOBbILLEHHOWM
NaponNPOHULAEMOCTbIO. YHUKAIbHbIN MaTepuan, B,
HEe UMeoLW N aHano[os B MMpe. ﬂepBblﬁU}KM,ﬂ,KMﬁ .I‘l,/'\--ii
TEN/IOU30AALMOHHBIN MaTeEPUas, KOTOPbIA MOXKHO CBrg 70 wm,,,,,unﬂ
HAaHOCUTb Ha ¢pacaabl 34aHUN.
BbicokoadpdEKTUBEH B YCTPAHEHUN NPOMEP3AHUN,
KOHAeHcaToobpa3oBaHMM, rpPNOKOBbLIX
obpa3oBaHMI 1 Np. 3aWMLLAEeT orpaxKaarLme
KOHCTPYKLWM 30aHUN N COOPYKEHUIN OT TEMNJIOBbIX
NoTepb HE HapyLlas Bnaro- n Bo3ayxoobmeH
NOMELLEHNA C OKPYKAIOLWEN Cpeaon.

4. 06329t yosR
BpoHA 3uma - HoBenwasn pa3paboTka B IMHENKE
CBEPXTOHKUX XKUAKMUX KEPaMMUUYECKUX
TENNOUN30NALMOHHbBIX MaTepmnanos. B otanunm ot
Bcex gpyrux »KKT matepnanos, npeacraBieHHbIX
Ha POCCUMUCKOM PbIHKE, PaboTbl NO HAHECEHUIO 3]‘]) g £ [
moandukaumm bpoHa 3nma moryT NnpoBoaUTLCA 0o mnousw""
npv oTpuLaTenbHbIX Temnepatypax,  ©°-30¢ ,
TOr4a Kak MMHMMaNbHAA TeMnepaTypa HaHeceHUs
06bI4HbIX KT He morKeT b6bITb HUXKe +5C, .




CBEPXTOHKAf TEMNNOW30NALMA

TemnepaTtypHbie pexxunmbli
CBEPXTOHKOMU Tensionsonauum bpoHsa

Temnepartypa skcnayatauuv l* l) ll }l
CBEPXTOHKUNX TeNSION30ALNOHHbIX MOKPbITUN )

cepun BPOHA CBEPXTOHKAA TENAOH3ONAUMA

. B MKOBOM pexume
. (ne 6onee 20 MuHyT)

+120°C

O e © DIy © NEEE 8 [y

TemnepaTtypa HaHeceHUsA l" l’ ll }l
CBEPXTOHKUNX TEMION3O0NALMNOHHbIX NOKPbITUNA )

cepun BPOHA CBEPXTOHKAA TENAOK30NALKA




LP@H I
CBEPXTOHKAA TENAOM3ONALMKA

XapPaKTepUCTUKu bpoHn

PaKkKTMuyuecKOE
HanmmeHoBaHMWe nok|Epf.
noKasaTensga

OpHopoaHana nactoobpasHan

LiBeT 1 BHELHWI BUA KOMMNO3ULMUU
macca benoro uBeta

MNOTHOCTb KOMMNO3UL UK r/cm3 0,558
MaccoBas 40n5 HeNeTy4Ymnx BeLLecTB MMa 43,72

BpoHa ®acapg, 3uma - 0,013

KoadduumneHT naponpoHmLaemocTu Mr/my Ma BpoHsa Knaccuk, Antukop — 0,001

TennonpoBoAHOCTb Bt/m,0oC 0,001

B Tennootnaua Bt/m,oC 1,38

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

) - BHewHwn BnAa nokpbiTnA 6e3
- BOAbl,

N3MEHEHNN

- BHewWwHW Bna noKpbITUA 6e3
- 5%-oro pactsopa NaOH . A P

N3MEHEHN
Apresua NOKpbITUA K OCHOBAHUIO
- LEMEHTHO-NecYaHbI pacTBop 1,33
Kupnuy 2,04
MeTann 2,20
. 50

MOpPO30CTOMKOCTb MOKPbITUA LUMK-Nbl

BHelwHnM Bna, 6e3 nsmeHeHunmn

TepMOCTOMKOCTb NOKPbITUSA (Npwn LWenyweHunn, B3ayTmA, TPELWMHDI
TemnepaTtype 200°C B Te4eHUM 8 4acos) OTCYTCTBYIOT.

Aaresua NOKpbITUA K MeTanny nocne

BblaepxumsaHmna npu 200°C Temnepatype MMa 2,09

lpynna foproyecTtu N

NHAaeKc pacnpocTpaHeHns NaameHu 0
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CBEPXTOHKAA TENNOW30NALKA

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

=

&z

MeTann rMMNCOKAPTOH
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CBEPXTOHKAA TENNOW30NALKA

O¥FO0Z) ALOOEZOYOd L O
OTpaxeHunue Tenfdd8@oO©r o nNnoToOKa
CHuMXeHMNe 3aTpaT Ha d&G@@r peB nowme

0y OALTO AT ?2K) KOO
CHuXaeT NPOHMUKHOBEHWMWE Xo0NnopgHOTO
A 345%.

OYs bAL VA] q2] q
Cnon TonwumHom O, 6 MM CHMUXaeT yp
nb.

60) O KLy K| a?] q

Hanunuwue B MaTepunmarnne naftTekK~cCca, 06e
Boagonmnor 1norTmnMntTenbHYIO cnoc®b6HOCTHSGb H

060y AKZOL AL T3

QKONOTr myecekKMwu 6e3onacHblMW MaTepua
A00B VMIT bBEP € A H bl € Cy6CTaHLI,I/II/I.

OZAYO¢ K60y AZOL pALT 3

He noppepxmuBaeT T OpeHWUe,
pacnpocTpaHeHuna [llnamMeHM
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CBEPXTOHKAA TENNOW30NALKA

60Tt A¢ Ay nopgn odOTo ¢ O

OOAKYy bAY@ALTI t K] 6¢ KOt |
Konepyetca B nwbébon usBerT, nopn ntwo

6 OAY DAY PALT3I OOt o qf A¢ qpBd] 6
CZKOO ¢ ? AL T
MaTepuan 3kKcnmYmor26QCy eTcAa O0OT

OCEALTATO ¢ b @b L q

0O0K) 6 KOO BpALT 3

AONroBe4yHoCTb

6onee 20 ner

S
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CBEPXTOHKAA TENNOW30NALKA

MpevmMyuwecrTBa a g
NpUMEHeE

TpybonpoBoabl BOAbI U 1  YMEHbLUEHWE TENNONOTEPD
napa, CHWXeHMe TemnepaTypbl Ha NOBEPXHOCTU AnA obecnevyeHus
BOAOHarpeBaTeibHoe 6e30nacHbIX YCA0BUM Tpyaa
obopyaoBaHue YMeHbLLUAEeT BECOBYO HarpysKy Ha Tpybonposoabl 1
KOTEeNbHbIX U 3aNopHas OMOpPHbIE KOHCTPYKL MK
apmaTypa 3CTETUYECKUIA BHELIHWI BUA,
BO3MOXHOCTb M30/IMPOBATb C/I0OXHbIE KOHCTPYKTUBHbIE
anemeHTbl TpybonpoBoaoB, 3aABUKKN, KOMMNEHCATOPbI U T.A.
COKPATUTb Pacxoapbl Ha PeMOHT Tpybonposoaa npu
BO3HMKHOBEHUWN aBapPUIMHbIX CUTYaL M 32 CHET YMEHbLLEHUS
BPEMEHM NOMCKA TeYM N AEMOHTAXKa CTapoi U301AaLNK
3alUMTa OT KOPPO3UKU
He NpeacTaBAAET UHTEpPEeC ANA PACXULLEHUS, YTO
AOMNO/THUTENIbHO YBENMUYMBAET CPOK CAYXKObl NO CPaBHEHUIO C
TPaAMLUMOHHOM TENIOU30NALUNEN
HedTenposoabl n 3alUMTa OT BO3AENCTBUSA NPAMbIX COTHEYHbIX yYen,
ra3onpoBoApl YMEHbLUEHME KOIMYECTBA SHEPTMN, NONAAAOLWEN BHYTPb
TpybonpoBoaa
npegoTBpalleHne o6pa3oBaHMA KOHAEHCaTa
AONrOBPEMEHHAA 3aLMTa OT KOPPO3UMn
MeyHble TPybbI M NoBblLWEHNE TEMNEPATYPbI BHYTPEHHUX CTEHOK CTBOJI0B
AbIMOX0Abl BbllLE TEMMNEPATYPbI KTOYKM POCbI» ANA YMEHbLUEHUA TEMMNA
KOPPO3MOHHOIO M3HOCA
NPoA/NIEHUE CPOKaA CNYKObI AbIMOBbLIX TPYO.
EMKOCTM ana xpaHeHua 1 3alMTa OT BO3AENCTBUSA NPAMbIX COTHEYHbIX yYen,
TPAHCMOPTUPOBKM YMEHbLUEHME KONIMYECTBA SHEPTMU, NONaAatoLEeNn BHYTPb
XMMWKATOB obecneyeHne HeoHX0AMMOro TEMMNEPATYPHOrO PEKNUMA
3alUUTa OT KOPPO3UKU
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CBEPXTOHKAA TENNOW30NALKA

TeXHU4YeCKan Teniousonauuna

Cdepa

npuUMEHEe

Pe3epsyapsbl C
HepTenpoayKTamm u c
CXUXKEHHbIM razom

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

Cucrtembl
KOHAWLUMOHUPOBAHUA U
BEHTUNALMMU

TexHonornyeckoe u
NPOMbILINEHHOE
obopynoBaHue:

KPbIWKWM aBTOK/1aBOB,

BY/IKAHW3aTOPbI,
Tepmonpeccsl,

CyWwunbHbIE arperarTbl,

BEHTUNATOpPbI

)l
)l
1l
1l
f

MpenmywecTBa W

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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CBEPXTOHKAA TENNOW30NALKA

TeXHU4YeCKan Tennou3onauua

Cihepa npuwm

MpoMblILLIEHHbIE MOPO3U/bHbIE
annaparTsbl

LLIkadbl Tene- n paguo-
KOMMYHUKaALUNOHHbIe
Knanmatnyeckune Kamepeol
KoHTelnHepbl
DNEeKTPonoACTaHLUUN

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

1

[fpeuvnmMylwpecTBa =

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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CBEPXTOHKAA TENNOW30NALKA

MpumeHeHUe Ha TpybonpoBoaax

[0TOBOE NOKpbITUE COOTBETCTBYET TpeboBaHMAM 41-03-
2003 «TennoBaa u3onaums MaructpanbHble U BHYTPeHHUe TpybonpoBoabl
ABNAIOTCA  CaMbIMM  PACMPOCTPAHEHHbIMM  OOBEKTAMU  MPUMEHEHMUS
TENN0M30/IALMOHHOTO NOKPbITUA «BpoHA». CNocobHa CHUXaTb Ten0noTepu
. 6-8N" 7 ‘npu atom He TpebyeT NpMMeHEHWA 3aWMUTHOro MOKPLITUA, a
3HAQUYMT, YCMEWHO 3ameHseT coboli MNpuBbIYHbIE TEMNNOU30/IALMOHHbIE
MaTepuasnbl (CTeknoBaTa, MMHepanbHaa Bata, MMY-ckopaynsl 1 T.4.). Cheayet
OTMETUTb, 4TO XMUAKaAa Tennousonaumsa «BpoHs», o06nagaeT BbICOKOM
CTeneHblo PEMOHTONPUIOAHOCTMU.

Tennounsonsaums «BpoHA» naeanbHO NOAXOAUT ANA NPUMEHEHMUA
KaK Ha OTKPbITOM Bo3ayxe (Tennonsonauma TpybonpoBoaoB OTONAEHUA), Tak
M B 3aKPbITbIX NOMeLLEHUAX (Tensonsonauma TpybonpoBoOAOB B KOTE/bHbIX,
TENNOBbIX MYHKTaX, HACOCHbIX U T.A4.). MOKpbITUE CAYXKUT He meHee 15 ner,
COXpaHAs BCE cBou 3KCNyaTaUMOHHble XapPaKTEPUCTUKMU.

CBEpPXTOHKaA Tenaom3onaumna «BpoHa», CAYKUT He TONbKO ANA
COXPaHeHUs Tensa, HO U NpeAoTBPalLAeT U3NMULLIHUIN HarpeB NOBEPXHOCTEM
Tpybonposoaos XONOAHOro BOAOCHabXeHus, TEXHONOTUYECKUX
TpybonpoBoaoB M rasonposoaos. MokpbiTMe BpoHAa cnocobHO noaaepkatb
TemnepaTypy BHYTPU TpybonpoBoAoB, A/1A KOTOPbIX UCKIOYUTE/IbHO BaXKHO
COXPaHUTb MOHWMKEHHbIE TemnepaTypbl MNepenpaBAAeMbiX KUAKOCTEM
(CXMXKEeHHbIX ra3oB), HaNnpMMep, NPU TPaHCNOPTUPOBKe PppeoHa.

TennoBas u3onAuMA obopyaosaHns U TpybonpoBOAOB,
3¢ PEKTMBHO 3alMUlaeT OT HeraTMBHOTO BO3AENCTBMA YNbTPadMONEeTOBOro
N3/ly4eHMA, MOBbLIWAET CTeneHb KOPPO3MOHHOWM  3alUTbl U MOXKeT
KOJIepoBaTbCA B COOTBETCTBUMM C TpeboBaHMAMM 3aKa3umKoB. Bbicokas
PEMOHTONPUIOAHOCTb 3TOTO MOKPbLITUA NO3BONAET MUHUMU3UPOBATL NOTEPU
TEN/ION30MALMN NPU NPOBEAEHUN MAHOBbIX OCMOTPOB (PEMOHTOB) WAU
BO3HMKHOBEHWW NPOTEYEK B TPybonpoBoaax.
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CBEPXTOHKAA TENNOW30NALKA

MpumeHeHue Ha TpybonpoBoaax

VBHYyTpusaBogckume Tpyo6boO
VMarunmcrTtpanbHbe Tpyob6onp:¢
VHed@Tenpos oAbl
VIiaszonpoBopahbl
VIIpomMbicnoBble Tpyobonpos
VBoagonpoBoAahbl
VTpyb6onpoBoAgbl CWUCTEMbl

VIIipouyuunme (BKNWYaga 3anop
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CBEPXTOHKAA TENNOW30NALKA

Tenaousonauua Tpybonposoaos

V PEWAEMbBIE 3AO0AYMU
1) YcTpaHeHW,e Tennono
2) CHuXeHUe TewmMneparTy]
3) YcCcT xXxaooHeeHe aToO0,0pas
4) AHTUKOPPO3IMOHHAA 3 i
5) MN3onauuma y4yacTKOB

V MATEPWAIT b
bpoHA® Knaccuk
BpoHA® AHTUKOPp
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CBEPXTOHKAf TEMNNOW30NALMA

Tennounsonauusa Tpybonposoaos C

BbICOKMMMU TEMNepaTypamm

Mo CHUXeHNEe TemMnepaTypsb Ha

. CHwnull

I oPagankanbHOe CHWUXeHMWUE Ten

S 0OBO3MOXHOCTbL M3OANAULUK TPy
TemMnepatTypfin oo +200

o AAnnTenbHbLIA CPOK aKcnayart
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CBEPXTOHKAf TEMNNOW30NALMA

Tennousonauua BHYTPEeHHuUX
Tpybonposoaos

)@ O CHM)KeHue TemnepaTypbl B LEXy 3a cyeT
N30/INPOBAHUA ropAYUX TpybonposoaoB

GBEPXTOHKM TENAOKH3ONALKA -‘

| l»l"ll}l g 5!
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CBEPXTOHKAA TENNOW30NALKA

| Tennosasa nsonauma AbiIMOBbIX TPYO

Tennounsonauma AbIMOBbIX (BbITAMKHbIX) TPYO M
ra3oxo4oB MNO3BONAET CHU3UTb TEMNNOBble MNOTEPU
AbIMOBbIX [a30B, NpoasieBaeT CPOK MX Ccayxbbl nopg
BO3/1€MCTBMEM KOHAEHCATA U KOHUEHTPALUN XUMUNYECKU
Bl JKTUBHbIX NPOAYKTOB ropeHusa. KoHpaeHcaT Bbi3biBaeT
8l oTCbipeBaHME BHYTPEHHMX MNOBepXHocTer Tpyb, 4YTO B
NTOre OTparkaeTCca Ha UMPKyaAauuMm Bo3ayxa (tarmn) wu
notepe MMM CBOUX (PYHKLMOHANbHbIX XapPaKTEPUCTUK.

3HayMTeNbHAA 4YacCTb /AbIMOXOAO0B TAHETCA Ha
TeppuTopumn NPOMBbILL/IEHHbIX NNOLLAA0K n,
COOTBETCTBEHHO, nonagaeTt nopa geicrene . . 41-03-
2003 «Tennosas N30NaUuUA obopyanoBaHuA
n  TpybonposogoB». [lpobnema  TennousonAauun
AbIMOBbIX  (BbITAXHbIX) Tpyb, ra3oxogoB  MMmeeT
CYLLECTBEHHbIE  OFpPaHMYEHMs C  TOYKM  3pPeHusd
TPaAULUMNOHHbLIX yTenantenen. B cnyyae ncnonb3oBaHuA,
Hanpumep, MeTaNINYeCcKUX CTBOJIOB TPyb BO3HWUKaeT
HeobxoaAMMOoCTb NPOBOAUTb NOMNO/IHUTE/IbHbIE
CBapOYHble PaboTbl ANA KpPEensieHUA KPOHLITEMHOB W
onop.
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CBEPXTOHKAA TENNOW30NALKA

TenaoBafA n3onAaLMA AbIMOBbIX TPYO

favyRasha bReRYyDO:

O YcTpaHeHWe KOHAEeHcaTa BHYTpU Tpyb
O CHuXeHue TemnepaTypbl NOBEPXHOCTH
O AHTUKOPPO3MOHHAA 3aLLMTA




CBEPXTOHKAf TENNOW3O0ANALMKA

TensnosBasa U3onauuAa AbiMOBDbIX
TpyoO

s Lr@un:a

DN CBEPXTOHKAA TENAOH30MALMA
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CBEPXTOHKAA TENNOW30NALKA

Tensnousonaumua Xon04HbIX
Tpybonposoaos

Pewaemwmble 3apgayun:

0O YCTpaHeHI/Ie KOH,D,eHcaTOO6pa3OBaHl/|FI
0O COKpaIJ.I,eHI/Ie TENNOBbLIX NOTEPDL

O CHuXeHue BNaXKHOCTU B nomeweHnmn

GBEPXTUHKAH TElIﬂl]H30ﬂﬂllHﬂ
E - >

bPQnﬂ

e
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CBEPXTOHKAA TENNOW30NALKA

Tennousonsauua Tpybonposoaos
MaJioro AnameTpa

Pewaemble 3apgaywun:

O Jlerkoctb MOHTaXa Tpyb no oTaenbHOCTU
O [1OCTOAAHHbIN AOCTYN K MOBEPXHOCTH

O PemMOHTONPUIroaHOCTb
0

3almTa OT KOPPO3nn

CBEPXTOHKAA TENAOK3OAALNA

P@uA’
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CBEPXTOHKAA TENNOW30NALKA

lipumMmeHeHue Ha pesepsyapax

OcHOBHaa 3ajaya Tennou3oNALUM pe3epByapoB — 3aliuTa OT
neperpesa COHEeYHbIMW Ny4amu. OTa Npobaema BO3HMKAET NPuM IKCNAyaTaLmum
pe3epByapoB c HedTenpoayKkTamm (cbipana HedTb, Ma3yT — pe3epBHOE TONAMBO,
6eH3MH, KepoCcuH, aBToMObUAbHble Macna). TemnepaTypa KuneHus
HedTenpoayktoB cocTasnser +40A, nocne 4Yero HauMHaeTca npoLece
NOCTENEHHOro McnapeHusa. B NneTHWIA ce30H BbIHY)KAEHHble NOTepu MOryT
pocturatb 30-40% ot obuwero obbema pesepByapa, OCOOEHHO B KaPKMX
pPernoHax, rae MeTaN/Inyeckme MOBEPXHOCTM HarpeBatoTcA A0 TemnepaTypbl
sbiie 80A. Wcnonb3oBaHWe CBEPXTOHKOW Teniousonaumu «bpoHa» ans
TeN/0M30N1AUMN Pe3epPBYapoOB U €MKOCTel MO3BONAET CHU3UTb TemnepaTypbl
Ha BHELUHWX MOBEPXHOCTAX U, Kak CneacTBUe, CYLLECTBEHHO CHU3UTb NOTEPU OT
ncnapenua. Muakaa KOHCUCTEHUMS NO3BOASIET WM30/AMpoBaTb Haubonee
CNOXHble, TPYAHOAOCTYNMHblE U «nNpobnemHbie» ANA MOHTa)a MecTa.

BbICOKaa CKOPOCTb HAHECeHMA C WMCNONb30BAaHMEM annapaTos
6e3B034YLWHOrO0  pacnbl/ieHWA MNO3BOASSET B CYUTaHHble  AHKW, Hes
TEXHOJIOTMYECKUX MNPOCTOEeB NpoBoauMTb paboTbl NO  Tenjou3onAauumu
pe3epByapoB pPas3MyHbIX KOHPUrypaumi. Cpok ero cayxbbl cocTaBnaetr He
meHee 15 ner.

[pyraa 3apava Tenaou3oNAUMM pe3epByapoOB W EeMKOCTen —
CHUXXEHMEe YPOBHA TENNOBbIX MNOTEPb. B NPOMBIWAEHHOCTU U 3HepreTuke
BO3HMKAeT HEOOXOANMOCTb U301ALUNM aKKYMYAATOPHbIX 6BaKOB M Aea3paTopos,
3aNO/HEHHbIX ropsaYer Bo4oW. 3Ta 3a4a4a YCAoxHAeTca bonbwmmmn obbemamu
N CNOXHOM KOHbUTrypaumenn obopyaoBaHuUA, HEPEAKO IKCNAYyaTUPYEMOro npu
BbICOKMX TemnepaTtypax. MWcnonb3oBaHMe CBEPXTOHKOM TenaouM30as8uumn
«BbpoHA» nO3BONAET MWHUMM3UPOBATb YPOBEHb TEM/OBbIX MOTEPb B
cootBetctBUM ¢ . . 41-03-2003 «Tennosaa u3onaums obopyaoBaHuA W
TpybonpoBogoB», co3gaBan be3onacHble U KOMGOPTHbIE YC/I0BMA TpyAa ANA
ob6Ccny»KMBatoLLEro NepcoHana.

Ewe opgHOM 3agavyen npu Tennou3OoNAUUM pPe3epByapoB U
EeMKOCTEeN BbICTyMaeT yCcTpaHeHue KoHaeHcaTa. CBepXTOHKaA Tenaou3onauuma
«BbpoHA» NO3BONAET PEWNTb 1 3Ty 3a4a4y.
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CBEPXTOHKAA TENNOW30NALKA

Tenaousonauusa eMmKocTem,
pe3epByapoB

VHe @pTexpaHWIMuUWa

VMa3yTHbBe pe3epByanp
VEMKOCTNW C O6GEeH3WUWHOM
VPesepByapb C nopgor
VITloXapHbLEe pe3epByanp

VIilpouywne
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CBEPXTOHKAA TENNOW30NALKA

Tenaousonauusa eMmKocTem,
pe3epByapoB

PEWAEMBIE 3 AOdAYN
l)YcTpaHeHMWe Te;nJsioBblX

2) YBenuuyeHue BpewMeHMNU

3) CHwuMxe
noagor pes

4) CHWUXe
5) AHTMWUK

6) Jlerko
KOHCTPYK

7) 3OKOHO

HnNe noTpeobdne-H

Hue Harpesa e
OPPO3MOHHAA 3
CTb MOHTaxa(n
uuwn)
MMUYUYHOCTHWb.

MATEPWAI bl
bpoHA Knaccuk
BpoHA AHTUKOD
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CBEPXTOHKAA TENNOW30NALKA

[ G~

8 Tennosas U3onALUA HedTeXpPaHUAULLY

gt
o

W R

@8 V' MOHTaXX — mansapHble paboTbl
V BblCOKaa peMOHTONPUIroaHOCTb
V YcTtonumBoCTb K HedpTeNpoayKTam
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CBEPXTOHKAA TENNOW30NALKA

8 Tennosas usoNALMA pe3epeyapos

V CHU}KeHMe CKOpPOCTU UCNAPEHUA BELLECTBA B
emKocTh (Hanpumep, 6eH3nHa)

)@ \/ [1nnTenbHbIN CPOK 3KCNAyaTauum

Isr@usn

CBEPXTOHKAA TEMNAOW3ONALKUA

- s AP AW
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CBEPXTOHKAA TENNOW30NALKA

Tennousonauna obopyaosaHus

1)
2)
3)
4)
5)
6)
7)

BO3MOXHOCTb TEMNMAOWMN3ONWUP
TEMNOOBMEHHWK W
MEM o p MmnHoréakmra wmn np. ) ;
XonoamnbHbBIE KAMEP bI;
CUNCTEMbBbl BEHTUWUANAUWNN,
EOWNNEPBGI;
KOTI/ bl
MPOYEE OBOPYLOBAHWME.

MATEPWA N bI

BpoHa Knaccwuk
bpoHa AHTUWUKOPp

Er@nus

CBEPXTOHKAA TENAOW3ONALMA
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CBEPXTOHKAA TENNOW30NALKA

Tennosasa nsonauus
Tenn1o0o0bmMeHHUKoB

V TonuwmHa NOKPbLITUA KaK NpaBuao BCero 2-4 mm
CoxpaHeHue 3a4aHHOro TemnepaTypHoOro pexmma
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CBEPXTOHKAA TENNOW30NALKA

Tenaousonauua TpaHCcnopTa

V He octaBnsieT « MOCTUKOB X0/104a»
V BbICTpbIM MOHTaX pacnblanTenem
V ¥YBennumBaeT Bpems OCTbIBaHUA BELLECTBA

I.Ple

CBEPXTOHKAA TEIIIIUH3I]!IHIIHH




CBEPXTOHKAf TENNOW3O0ANALMKA

Tenaousonauua TpaHCcnopTa

| 0 YcTpaHeHWe KoHAeHcaTa
@ O AHTMKOPpPO3MIHAA 3aWwmnTa

LP@H]|

CBEPXTOHKAA TEMNMAOH3O0NALKA




CBEPXTOHKAf TENNOW3O0ANALMKA

Tennou3onAUUA CYXOrpys3HbiX
KOHTENHEepPOosB

| 'V AHTMKOPPO3MOHHAA 3aluUTa
| 'V BO3MOKHOCTb HAHECEHUA KUCTbIO
V HapeXHaa Tennos3awmra
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CTpoutesibHanA

Tennounsonaumsa YMEHbLUEHME TENI0NOTEPb

dbacanos 34aHUN Npwu NUKBUAALMNA KMOCTUKOB X0/104,a»

HOBOM CTPOUTENLCTBE, OTCYTCTBME AOMNOJIHUTENbHOM Harpy3Kku Ha

PEKOHCTPYKLMN U byHOAMEHT

pectaBpauum CHUXEHUE U36bITOYHOWN BNIAXKHOCTU KaMEHHOWM
KNaAKWU N ynydlleHne Tenn0TeXHUYECKUX
XapPaKTEPUCTUK KNAAKN NPU pecTaBpaLMOHHbIX
paboTax
BO3MOXHOCTb U30/IMPOBATb CNOXKHbIE
apPXUTEKTYpPHble ¢pacabl
3alWmMTa OT HebaronpUATHbIX aTMOChEPHbIX
BO34ENCTBMIM, NOrOAHbIX ABNEHUN U COXPaHEHUE
CTPOUTENIbHOM KOHCTPYKLUMWN OT pa3pyLUeHmns
BblpaBHWUBAHME TEMMNEPATYPbl HAPYXHKHbIX CTEH,
n3basneHune orpaxgatowme KOHCTPYKUUM OT
TeMmnepaTypHbIX Nepenanos
COKpalleHne KanmutasbHbIX U 3KCN/1yaTaUNMOHHbIX
pacxoAoB Npu pemoHTax ¢acagos, yBeAnYEHUE
NPOMENKYTKA BPEMEHU MEKAY PEMOHTAMM
BO3MOXHOCTb HAHECEHMSA NOKPbLITUA B
TPYAHOAOCTYMHbIX MecTax
3pdeKTUBHbI AN1A 3aLWNTbl hacaaos 34aHUN,
NoABepratoLLIMXCA BETPOBOM Harpy3Ke C BbICOKMM
coaeprkaHnem conen (NMPMMOPCKUE parioHbl)
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CBEPXTOHKAA TENNOW30NALKA

Z3a99)ya3xe¥YR 29 1ddadq
€30290a090a992
Tennounsonaums YMeHbLUEeHNe TenaonoTepb
BHYTPEHHUX YyCTPaHEHWE NPOMEP3aHUA CTEH
NOBEPXHOCTEMN n36aBneHMA OT KOHAEHCaTa U NIeCEHU NpU
orpa*kaatoLmx NpoBeAeHNN NOKaNbHbIX PEMOHTOB
KOHCTPYKLUIM *KUNbIX «npobaeMHbIX» KBapTUP
7 COXpPaHeHMe NONEe3HOM NIoLLAAN NOMELLEHWNN
NPOW3BOACTBEHHbIX yBe/IMYeHMne OCBELLEHHOCTH
NOMELLEHUN BO3MOXHOCTb HAHECEHUA MOKPbLITMA B
TPYAHOAOCTYMHbIX MeCTax
CHUXEHWe TPYA03aTpaT M CPOKOB NPOBEAEHUA
paboT No cpaBHEHUIO C APYTUMU TEXHONOTUAMU
Tennounsonaums YMEHbLUEeHMe TENN0NOTEPD
KpbILWW 30aHNI U 3alMTa OT BO3AENCTBUA NPAMbIX CONTHEYHbIX
COOpPYXKEHUN, Jly4en, npeaoTBpalleHme HarpeBa BHYTPEHHMUX
KpbIWwu NoMeLLeHMIN K co3aaHue 6osee KOMPOPTHDIX
METAN/INYECKNX ycnosuin paboTbl
aHrapoB U rapaken, COKpalLleHWe pacxoaos Ha
MaHcapAaHble KOHANLNOHMPOBAHME
nepeKkpbITUA OTCYTCTBME AOMNONHUTE/NIbHbIX HAarPy30K Ha
byHOaMEHT
3alMTa OT KOPPO3nK
CHUXXEHMe TPyA03aTpaT U CPOKOB NPOBeAeHUS
pabot
BO3MOHOCTb HAHECEHMSA MOKPbLITUA B
TPYAHOAOCTYMHbIX MecTax
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CTpoutesibHaA Ten/iousonauua

€3J395090990

OKOHHble U
ABEpPHble OTKOCHI,
Tenaonsonayma
NoaxXui, 6anKkoHoB,
BbICTYMaloLWMX
YyacTewu
METAN/INYECKUX U
OETOHHbIX
KOHCTPYKLMI, TOPL,bI
MOHOJ/IUTHbIX
nepeKkpbITUn

Me)naHenbHble
WBbI

YcTponcTBo
OTPaXKaroLNX
3KpaHOB ANA
OTOMUTE/IbHbIX
pagMaTopoB

Z3a929) yasze¥YR 9

Lddad

YMeHbLUEHMe TenaonoTepb

NIMKBUAALNA KMOCTMKOB X0104a»
npeaoTepalleHne obpa3oBaHNA KOHAEHCATa
CHUXEHMe TPyA03aTpaT U CPOKOB NpoBeaeHuUs
PaboT No cpaBHEHMIO C APYTUMUN TEXHOIOTUAMM
BO3MOYHO HaHEeCceHWe NOKPbITUSA B
TPYAHOAOCTYMHbIX MecTax

COKpaLLEHME PACXOA0B Ha TEKYLLMN U
KanuTanbHbIN PEMOHT 343aHUIN U COOPYKEHUN
YMeHbLUEeHMe TennonoTepb

COXPaHEHWE CTPOUTE/IbHOMN KOHCTPYKLUU OT
pa3pyLueHun

YMeHbLUEeHMe TennonoTepb

BblpaBHWUBAHME TEMNJIOBOM HArpy3KM Ha
HaPYXHbIX CTEHAX 34aHMUA

COKpaLLEHME PAcXoa0B NO TEKYLLEMY
KanuTanbHOMY PEMOHTY 34aHUN U COOPYKEHUN
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Tennomsonauma spaHuUm

PEWAEMBIE 3AOAYN:
1) AdocTwuxeHwnme TpeGyemon T
2) OHepr osPPpe;K TUBHOCTHDb
3) CHuUuXeHMNUEe S9HepronoTpeobn
4) YcTpaHeHNWeEe KOHAOeHCaATa
7)) YcT BaHLeomwsBpunbKOB © np.

8) Hdonrmnm cCcpoOK 3KcnnyarTadu
Tennons3onNunpywuwmx CcBOMUCTB

[fpyuymMmeHeHNE Ha 3O0aHWUS
VIiipoMblwwneHHDBE Lexa
V KoTenbHEBblE
VAOMUHUCTpPAaTUBHLBLIE 3 g0aHWKA
V  Xunele 3 agaHNH
VIiilpoyunme orpaxpgawuwme KOHCTP

COOpPY XeHMNHMm

MATEPWAI bI:
bpoHa ®acap
BpoHda 3wnmma
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CBEPXTOHKAA TENNOW30NALKA

Tennomsonauuma spaHUm

)@ V' DHeproadPeKTMBHOCTD

LP@HSI

CBEPXTOHKAA TENNOW3ONALKA




CBEPXTOHKAf TEMNNOW30NALMA

Tennomsonauuma spaHUm

V YctpaHeHue KOHAeHcaToobpa3oBaHUA
V 3cTeTUYHbIN BHELIHUIN BUA,




CBEPXTOHKAf TEMNNOW30NALMA

Tenaousonauusa 3g4aHUM

V YctpaHeHne obpa3oBaHMs Haneam Ha Kpblle
V MoHTax — mansipHble paboTbl

Kr@us

CBEPXTOHKAA TENAOH3ONALKA
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CBEPXTOHKAA TENNOW30NALKA

UHXXeHepHo TexHuuveckun Otaen bPOHA

Hawa KomnaHWA OKa3blBaeT MOJIHYIO TEeXHUYECKYID MNOoAAEpXKKYy no
TEeNJI0M30NAUMOHHBbIM NOKpbITUAM cepun b P O HBGhawem TexHuueckom otaene
Bbl moXkeTe nonyymTb.

[PaMOTHble M MOJIHbIe KOHCY/bTauMK NOOro YPoBHSA HayMHaA OT OMMUCAHUSA
MaTepuana, 3akaHuMBaa PEKOMEeHAAUMAMM MO MNPOBEAEHUID WCMbITaHUA W
OnbITOB.

TennoTtexHUYecKne pacyeTbl ANA onpeneneHns HeobXxoaMMOWN TONLWMHBI U
KonnyectBa nokpbitua b P O Hofih peweHua noctaBneHHoM 3apauun. Mpuyem,
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
NpenocTaBAAOT TEN/0TEXHUYECKME PACYETbl, BbIMOJIHEHHbIE B COOTBETCTBMU C
Hopmamu CHul, CIN no nwobbim HanpasBneHuam - TpybonpoBoapl (ropadue,
XONI0AHbIE), pe3epByapbl, CTPOUTENLCTBO M Np. Ecan y Bac cTonT BONpPOC CKObKO
Hy)kHo B P OH @ha peweHua TOM wWAM  WHOM 33a4a4n -  3aMNONHUTE
COOTBETCTBYIOWMI BNaHK TenNOTEXHUYECKOTOo pacyeTa M NPULIAUMTE €ro Ham.
Hawu cneumannctbl AadyT WCYepnbiBalOWME PEKOMEHZAUMW U NpPeaocTaBaT
0GOPM/IEHHDbIN pacyeT cO BCEMM AaHHbIMU. CKavyaTb BNaHKM TeNNOTEXHUYECKUX
3a4aHuUM Bbl moxkeTe B pasaene TexHnveckaa lokyMeHTaums.

ABTOPCKUIA HaAA30p HA 3Tane MOHTA)ka (HaHeceHMA) Tennou30NALMOHHOIO
nokpbituab P O H A

ObyyeHune Bawmx  cneunannctoB no  pabote C  XKUOAKMMMU

TENNOM30NAUMOHHBIMK NOKpbITUAMK cepun b P O K Bbigaueit ceptudukata o
npoxoxaeHnn obyyeHua. YTouHANTe rpadumk nposegeHMa obyyeHMAa y HaMX
cneunanunucTos.
Cunamn UTO B P OH @ T1akke cuMnamm coTpygHUKOB MHOFOYUCAEHHbIX
MpeactaBnTenscts, AMaepcknx n AnNcTtpnbbiOTOPCKMX LLEHTPOB, OCYLLECTBAAETCA
HaHeceHWe TeCTOBbIX 00pasyOB MNOKPbITUA Ha O0O6beKTax 3aKasumKka C
nocneayowmm samepom 3PPeKTUBHOCTM TENNOMU30AALNOHHOTO NOKPLITUS.

CTOUT OTMETUTb, YTO ANA HAC HET HEBbIMOAHUMbIX 33434 - 33 roAbl paboTbl C
KUOKUMU  KEPAMUYECKMMM TENNOU30NAUMOHHBIMK NoKpbiTuaMu B P O HMB
noayuymnam 6oratbii OnbIT Kak B 06/1acTM NOHMMaHWA GU3MKM MPOLECCOB WU
NPUHLWNOB AENCTBUA MaTepuana, Tak U NPaKTUYECKMX HABbIKOB €r0 MPUMEHEHUA
M ocobeHHOCTeM 3KCnayaTauum.



http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
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CpaBHeHuUe C TpaaAULUOHHOMU
Tenaousonauueu

Ncnonb3oBaHMA B KayecTse Tena0n30NALNMOHHOIo maTepmana
MWHepPaibHOM BaTbl M CBEPXTOHKOM Tenionsonaunm bpoHa Ha npumepe
y4yacTKa Tpybonposoga Ay 159mm anmHon 1 n.m., Temnepartypa 100AC,
TemnepaTypa OKpyKatoLwen cpeabl -304C

HanmeHoBaHEAM3I M MnHep: BpoH Pas3HwM
nokasarTe/ Hasa B (%)

58
*
TonwmHa cnoA MM 60 (96,7%)

. 0,040
TennonpoBoAHOCTb Btm/°C 0,041 (97,6%)

CTOMMOCTb MOHTaa, BK/to4as _ . 1000
CTOMMOCTb MaTepunanos u pabot RV =1200 (50%)

CpoOK aKcnyaTayumm ner 5 15 10

TensonoTeom KKasi/u m 76,4 55,9 20,5
P (lkan/um) (0,0000764 (0,0000559 (36,8%0)

TennonoTtepu B OTOMUTENbHbIN

nepuoa kkan/51604 394224 288444 105780

s 2msca= e (o5

C OZIHOTO M.M.

1. WUcxoga M3 paHHbIX Tabauubl BUMAHO, 4YTO 3SKOHOMMA TMPU  MOHTaXKe
TennonsonaumMn BbpoHA MoxKeT coctasnatb go 50% 3a cyeT manoi
TPYA0EMKOCTM PaboT M CPOKOB ee HaHEeCeHUs.

Hanpumep, ans Tpybonposoga 100 n.m. cToMMOCTb MOHTaXa, BK/lYan
CTOMMOCTb MaTepPMasioB TEMIOU30NALMUN 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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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. TensionoTepu 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/IbHbLIN NEPUOA, NP NCNOSIb30BAHUM
nsonauum b p 0,Ko8TaBmT 6 800 pyb., YTO Ha 36,85% MeHbLUE 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
CBEPXTOHKOM Tennomsonaumm b p o
NO3BOJIAET NONYYNUTb SKOHOMMUIO He
TONIbKO MPU MOHTAXe, HO U nocne =
HaHeceHuA, cpa3y B npouecce ~ j

aKcnayaTayumun. YuuTbiBan /
BbILWEN3NOXKEHHOE, a TaK e CPOK T AR
’
NAPOM3ONALINA ]-‘ l) ll }l
sKcnayaTauum matepuana b p o,H PYBEPOU] )
OLUHKOBAHHOE XENE30 CBEPXTOHKAA TENNOW3ONALUMKA
MOHO caenatb BbIBO/, uto

MaTepuan BbICOKOIPPEKTUBEH HE TO/IbKO NOo cBOMM Teniopusnyecknm
CBOWMCTBAM, HO M C SKOHOMUYECKOM TOYKU 3peHUs.

* - TonwmHa cnofA bpoHa paccuMTaHa UCXoan U3 pacxoaa matepuana 1n 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
CHuM 41-103-2000 noKasan TonWwmHy cnos bpoHa 1,6 mm.

** - ANnAa HOBbIX TPY6ONpPOBOAOB, He TPeDYOWMX AEMOHTaXKa CTapon N3onaLUnmn
*** - KON-BO CYTOK OTOMUTE/IbHOIO Nepmoaa no AaHHbIM caliTa BepxHe-
Bonxkckoro YIMC http://www.meteo.nnov.ru/
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PeKomMeH[aunu no onpegeneHuio
TO/UWLMUHDI

MpUMeHeHMe KUOKNX KepaMUUYECKUX TENNOU30NALMOHHBIX MOKPbITUIM
cepumn bpoHAa® HaueneHo gna obecneyeHna sHeproaPpPeKTUBHOCTU, LOCTUKEHMUA
HOPMUPOBAHHbIX TENIONOTEPbL U YC/I0BUI NO obecnevyeHnto 6e3onacHOCTM Tpyaa.
[lns KOPPEKTHOro onpeaeneHmns HeobxoAMMOro KONMYECTBa NOKPbLITUA ONA PELUEeHUA
3a4au4 no yTenaeHuto TpybonpoBoaoB ropayero BoA0CHabXeHMA 1 OTONIeHUS,
TeXHo0rM4yeckoro 06opyaoBaHUA U T.4. PEKOMEHAYEM:

Ta6bnuua nNnpubébANMXeHHOrNo pacyeTa TO
ennNounM3oNALMNOHHOTIO NOKpPbLTKNUA bBbpoHAa®
ogocHabxeHUda ANA CHUXeHUWIS Tennonort
CHnlH032D 03 wl0&E2004 1

T
B

CpeaHsaa Temnepatypa TonwmHa cnoa bpoHA®  TonwmHa cnosa bpoHa® MpnbansnTenbHbIi
Ha noBepxHocTH, °C (dakTmyeckas), mm (pacuetHas), mm pacxog, NPy HaHeCeHUM
KUCTbIO, /M2
0-40 1 0,46 11
40/45-80-85 1 1,04 1,1
80/85-100/110 15 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

vsOBdZd yoO MmMdedy j dedw Isj B j cOlskzter dzO
stczBtsftesotsHO | 150 Bz 9 Mstslse j-63ROHEI M
] .-¢72; 1 [ub8873p[uwiB 87. 31

TonwmHa TemnepaTypa Ha noBepxHocTH, °C

BpoHA®, mm 100 120 150
1 64 68 77
1,5 56 57 64
2 45 51 58
42 46 50
35 42 45
32 35 39




D@ nepekpbiTUii M3gennamm us (16,7m 98373,76
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CpaBHeHUe C TPaaUuLUOHHOMN Tensiousonaumen

PacueTbl NnpounsBeaeHbl 4NA NAHEeNbHOro A0Ma, HAXO04AWEroca B
aKcnayaTaymn. Usonnpyemaa nnowagb — 100 m2. Cnenyet yy4ecTb, YTO pacyeTsl
NPOM3BOAUNNCE ANA 3 3TarXKa 34aHUA, T.e. CMeTHAaA CTOMMOCTb 4J1A KaX40ro

BapMaHTa n3onaunun 6yp,eT nponopunoHas/ibHO yBe/INYNBATBLCA C yBESIUHEHUNEM
BbICOTbl MPON3BOANMbIX pa60T.

CMeTHasa CTOMUMOCTHD
MwuHepanosaTHble NNTbI BpoHA

o6u.
o6buw,.
HanmeHoBaHue Kon- HanmeHoBaHue Kon- croumocTt
CTOMM-Tb,

paboT un 3aTpar BO paboT un 3aTpar BO b,

6.
py ov6.

1. 3onaumsa noKpbiTMiA 1 100m?
1. O4ncTKa NOBEPXHOCTHU

100m> 8551,16
3) LleTKaMu

BONNOKHUCTbIX MaTepuanos.

} 2. LUTyKkaTypKa no ceTke 6e3 2. OrpyHTOBKa BETOHHbIX

YCTPOWCTBA KapKaca, 100m? 39210,78 nosepxHocTel rpyHT - 100m? 1688,24
yNyYleHHan wnatneskon 3N - 0010

3. Okpacka ¢pacanos c 3. Okpacka ¢pacaga c necos

necos no nogrotosneHHon 100m? 3119,97 cBepxToHKOMN nsonaumenn 100m> 37954,56
NoBEPXHOCTHU BpoHs
4. OKpackKa ¢pacaaos c
N1eCOB CU/INKATHaA
B T.4. BCNOMOraTe/ibHble MaTepuanbl B T.4. BCNOMOraTe/ibHble MaTepuaibl
Ytennurtens 17’93 34425,71 KOHTAKT - 6eTOH -
M rPYHTOBKA « KOHTAKT»

1200w CBepxTOHKa“A
AHKepa : 42484,80 Ttennousonsaumsa bpoHa- 100n 36271,00
dacap,

PactBop M100 3,1 73191 Kpacku cunmnkaTHble A5k 5720,34
M3

100m> 7309,84

15,4n 880,88

[BO3AU CTpOUTENbHbIE 2,5 148,10 *Munakoctb 23kr 199,54

Kr rmgpocdobusnpytowan
KK -10
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Ce Txaab Mlibax 1 1 S € 6480,00

Kpacku Bogo-

38kr 2479,69
9MY/IbCUOHHbIE

B T.4. TpyaoBbIe 3aTpaThI: B T.4. TpyAQOBbIE 3aTPaThI:

yen- yen-
TpynoBble pecypcbl 4acs| 149,36 TpyaoBble pecypcbl 4ach! 34,65

MalLu- MalLu-
CTpouTenbHble MallUHbI 3 CTpouTenbHble MallUHbI 1,93
yacol Yacol
NToro no cmete

14070451 ”(T:r;;‘;’ nc“"ff) 55503,80
(cymma n. 1-3) Y i

HaknagHble pacxoapl 100% 16162,00 HaknagHble pacxoapl 00% 7074,04
(tennounsonsy,. pabotbl) (tennounsonsuy,. pabotbl)

HaknagHble pacxoabl 105% 12330,00 HaknagHble pacxoapl 105% 2654.60
(otaenouH. pabothbli) (oTaenoyH. pabotbl)

UToro: 169197,0C Utoro: 65232,44

CmeTHaA CmeTHaA
npubbinb(tennonsonau. 70% 12036,00 npubbinb(tennounsonay. 70% 5528,04
paboTbl) paboTbl)

CmeTHas npmbbinb 550 6871,00 CmeTHas npmbbinb

0
(oTaenoyH. PaboTbl) (otaenoyH. Pabotbi) 55% 1397,08

NToro cmetHoOM nNpumbbinu 18906,00 WToro cmeTHOM NpuUbbLIAK 6925,12

TpaHCNopTHbIE pacxoabl 3015,02

UToro: 188103,0C UToro: 75172,58

HAOC 18% 33859,00 HAC 18% 13531,06

BCEFO 221962py6 BCETO 88782,64p

2219,62
CronmocTb 1m? 96’6 Py CronmocTb 1m? 887,04pyb6.
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NPV NPUMEHEHUM CBEPXTOHKOIO Tenaounsonatopa b p O koslydyaem
cneayroLLyto SKOHOMMUIO:

- TpyAo0BbIX pecypcax Ha 114,71 yen.- yacos (Ha 77% meHblLue)

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

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

- B 0bwen cmeTHOM ctoumocTm pabotHal 332, 6 py 6. [/ M2
Mcnonb3oBaHme CBEPXTOHKOro Tenaomsonatopa b p 0 mosBonaeT fobutbeA
TEX )Ke pe3ynbTaToB Mo Ten0PpM3NYECKMM CBOMCTBAM, YTO M TPAAULMOHHbIE
maTepuanbl, HO ¢ 60/1bLLION S3KOHOMUYECKOM BbIroA0M Npu pacyeTte obuiei
CMETHOM CTOMMOCTW. Mpn 3TOM TaK e cneayeT yunTbiBaTb CPOK
3KcnayaTaumm matepmanos (15 net bpoHs; 5-7 neT MMHepanoBaTHble
NANTbI), BO3MOXHOCTb NPOBECTM PeMOHT (B P O Hp@MOHT nerko
BbIMOJIHUM; NINTbI — NPAKTUYECKU HEBBINOJIHUM), CTOMKOCTb MaTePUANOoB K
norogHbim ycnosuam (b p 0 HcHoeK; NanTbl — TEPAKOT CBOMCTBA NpU
Habope Bnarun), scCTeTMYHOCTb U T.4. CBEPXTOHKUIM Tenionsonatop b p o H 4
® a C aveeT NoKasaTe/b NAPONPOHNLAEMOCTU TaKOM Ke KaK Yy
xene3obeToHa. J/Ierko HaHOCUTCA B OAUH C/IOM, TO/ILLMHbI KOTOPOTO
AocTtatoyHo 1-1,5 mm. He TOKCHMYeH, aHTUBaHAANNEH, CTOEK K
YyNbTPadnNoNeToOBOMY MU3/TyYEHUIO N AO/ITOBEYEH.

I ~
TPaAULMOHHBINA l; l’@l‘l }l

yrennutenb
CBEPXTOHKAA TENAOH30NAUKA

/ [inst ynyuweHua agresum K
MATb! IPOLLMBHBIE NOBEPXHOCTH peKoMeHayeM

LUTYKATYPKA 0 CETKE WCNONb30BaTh rPYHTOBKY
OACAZIHAA KPACKA BPOHA ‘DACAH
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Tabauua NnpubanKeHHOro pacyeTa ToALWMHbI NOKPbITUA
TEN/IOU30NALMUOHHOIO NOKpPbiTUA bpoHa Pacapg Ana yBeiM4eHua
Tenno3awWuTbl CTeH B cOOTBeTCTBUM € TpeboBaHuamu CHull 23-02-
2003

HanmeHo TonwumHTonwmHaTonwumHa llpunbnuns:
e MaTe|] MaTepun bpoHAa «(BpoHS CbHbLWK Pp:e
CTEeHbl CTeHb, (pacye (O0OKpPYyT npwu
M M : M M HaHecCe

KNCTbIO,

2,31 2,5 2,75
1,83 2 2,2
1,42 1,5 1,65
0,81 1 1,1

1,65 2 2,2
1,33 1,5 1,65

2,21 2,5 2,75
Kepam3utober 187 2 29

OH 1,37 1,5 1,65

2,04 2,5 2,75
NeHo6eToH 1,56 1,5 1,65
1,22 1 1,1

1,72 2 2,2
1,47 1,5
0,64 1 1,1

2,13
Metann 1,78 2.2
1,54 2,2
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Ta6m4u,a CPaBHEHWA aHA/IOINYHbIX MaTepna/ios

MaTepua bpoH:

daca,

BpoHsPocc AmMepwu
AHT MK K N HCK W
aHan aHarn:

CtpaHa
npoussoauTesb

Koadpoduument
TenJIonNpPoBOAHOCTH

MaponpoHULAEMOCTb

MaKcmMmasibHbIN C/I0M
3a 24 yaca

JInHenHoe
pacTaxeHue

HeobxogmmocTb
NOAroTOBKM
MeTaNNNYeCcKon
NOBEPXHOCTU

0,001 Bt/m°C 0,001 B1/m °C

0,03 mr/my 0,004 mr/m 4
Ma MNa

HeTt
Heobxoammoc
™

Heobxoamnma

Poccus

0,002-
0,007
Bt/m°C

90
Mpamm/m2
Jyac

0,4 mm

20-60%

Heobxoau
Ma

CLLA

0,001 Bt/m
°C

0,004 mr/m
ya

Heobxoanm
a
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KonepoBKka mMaTepunmana BbP

YuntbiBaa onpeaeneHHble orpaHUYeHns, CBA3aHHble C HEBO3MOMKHOCTbIO
NPUMEHEHMA Pa3NINYHbIX PUHULLIHBIX NOKPbITUIM NoBepx cnoa b P O, ki m
npMaaHnAa Heobxo4MMOro LBETOBOMO PeLlEHMS PEKOMEHAYETCA UCNOb30BaTb
KOJIEPOBOYHbIE NACTblI.

KonepoBka cBepxTOHKOM Tenaousonaumn b p O Bo3MOXKHa ¢ cobnogeHrnem
cneayrowmx yCNoBUA:

TennounsonaumoHHoe NoKpbiTe b P O BOAYCKaeT BO3MOXKHOCTb KOJIEPOBKM
BOAHbIMM MUIMEHTHBIMUM NAcTaMM B pa3/inyHble LBeTa. Heobxoanmo
MCNO/Ib30BaTb MMEHHO NacCTbl AN1A aKPUIOBbIX BOAHO-AUCNEPCUOHHDbIX JTKM;

[OnA nony4yeHua rapaHTMPOBAHHOIO Ka4yecTBa, KOJIepOBaThb /yylle BCEro
MUIMEHTHbIMM NAacTamm U3BECTHbIX GMPM-NPon3BOoAUTENEN, TaKNX Kak: Luconyl
(BASF, Tfepmanus), UnisperseS/E Ciba LWseiruapus), Cromshadd€EurocoloriS.r.l),
Cumoonus (Tikkurilg, Holcolex(HolandColoursHungariaKft, BeHnrpumsa);

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 U3MEHATb TeNN0PU3NYECKUX CBOMCTB NOKPbITMA B P 0.IMaKcMmanbHan
KOHLLEHTpauma Konepa B matepuane b p 0 H Ae 6bonee 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 CEPUM
Bpo.HA
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CepTudpuKauma Tenaousonauum
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CHCTEMA CEPTH®HEAUN FOCT P
SEZLETA RN ATYITETIN 110 TEXNHNTTRONY PETY-THINME M 1 METIASO R
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CHCTEMA JIOBPOBOARHOR CEPTHORKALINK
“IPOFPECC # KAYECTBO"

PECHCTPAIHONHBI s POCC RU.3594.04X500
B FOCYAAPCTBEHHOM PEECTPE

CEPTH®HKAT COOTBETCTBHSA
No C/IC.TTHK.CMK 005603
Buiaan

000 HIIO “Bpons” ﬂATEHT

~ 118634

Lol CEPTUOHUKAT

000 «Boaror ]\Ll(h’"l’l HHHOBALHOHHKIA PECYPCHBIA [IEHTP*

TEILIONSOAIHONNOE OKPHITHE

) Baapunsce Asencandp Basepmesw (RU),
Coorsercrayer TpeGosammam T e wauh cOoras Ayvos Apmcs Hakosecs (RU) Hipesscoms Avomasut
TOCT P HCO 9001-2011 (IS0 9001:2008) . . 1 Ll
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