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[JaHHaa TexHuyeckass WHPOpMaLUs
“TpybonpoeogHas cuctema RAUTITAN”
BCTynaeT B cuny ¢ aHBapsa 2019 roga.

C MomeHTa ee nosiBneHus npegplayLuas
TexHudyeckas nHdopmaums 893621 (no
coctosiHMo Ha man 2018 roga) TepsaeTt
cuny.

Hawwn TexHuveckme [OKYMEHTbI Ans
ckauyMBaHWs Bbl MOXeETe HalWTK Ha Hallem
cante www.rehau.de

ABTOpckMe npaBa Ha [OOKYMEHT
3awmeHbl. 3To, B NepByl oyepemb,
KacaeTcs NpaB Ha NepeBoa, nepeneyarky,
CHATME KOMWW, WCMNONb3OBaHWe B
paguonepegadax, BOCNpousBeaeHne Ha
hOTOMEXAHNYECKNX I OPYTX NOA0OHbIX
cpeAcTBax M XpaHeHue B cucTemax
00paboTkM AaHHbIX.

Bce eanHuubl Mepbl U Beca SIBMSIlOTCSA
HopMaTUBHbIMK. Mbl coxpaHsiem 3a coboi
npaBo Ha U3MEHEHMUs 1 OLLNGKN.



https://www.rehau.de

TEXHUWHECKAA NTHOOPMALINA

BeBeneHuve 4

Tpy6onpoeogHas cuctema RAUTITAN n HasHauyeHne

YHuBepcanbHas cuctema RAUTITAN ansa nutbeBon Boabl 11
YHusepcanbHas cuctema RAUTITAN ansa otonnexHus 39
Tennosonaums, 3ByKON3onsaumsa n npoTMBoONOXapHasa 3awuTa 86

TpybonpoBogHas cuctema RAUTITAN - ocHoBHas nHdopmaums, NpOeKTUPOBAHNE U MOHTaX

TpaHcnopTUpoBKa U XpaHeHne 105
Tpy6ebl 106
OUTUHIN U HAOBWXHbIE TUIb3bI 11
MpodeccrnoHanbHbIM MOHTaXHbIM MHCTpYMeHT RAUTOOL 120
TexHuka coeanHeHumn 129
lMpoekTupoBaHne 1 MOHTax 135
KomnoHeHTbl cuctemsl go 2013 151
KoMnoHeHTbI 153
CtaHnpgapTbl 155

BIOPO NMPOOAX REHAU 158




BBEOEHWE

1 WHdopmaumsa 1 ykasaHus no TexHuke 6esonacHocTu

2 O630p KOMMOHEHTOB CUCTEMBI 7

3 OnucaHne cucTembl 8




1 UHPOPMALUUA N YKASAHUA 1O
TEXHUKE BE3OINMACHOCTU

O6nacTb NpMMeHeHus
[aHHas TexHuyeckasn nHgopmaumsa gencteuTtensHa ansa Fepmanum.

[dpyras npumMmeHuMmMas TexHu4yeckasa uHopmaums
- HanonbHoe 0TonneHme/oxna>K,ueHme
- TpybonpoBoaHasi cuctema Ans npombineHHocTn RAUPEX

- TpybonpoBogHas cuctema Ans NPOMbILLIIEHHON N30MALMK
RAUFRIGO

Hasuraumsn

OTa TexHu4Yeckasi MHGopMaLVs pasgerieHa Ha HECKONMbKO TeMaTUYECKNX
pa3nenos, koTopble 0603HAaYEHbI CepbIMU BKIaZkaMu B MPaBon YacTtu
cTpaHuubl. B Havane pasgena Bbl HavgeTe nogpobHoe ornasneHue ¢
TeMaTMYeCkUMU 3arorioBKamm U COOTBETCTBYHLLUMMU

HOMepamu CTpaHuL.

OnpepgeneHuns

- Tpybbl unu TpybonpoBoabl COCTOAT U3 TPyOOK U nX
COeAVHeHU (Hanpumep, HaaBWXHbIE MUIb3bl, UTUHTW,
pe3bboBble COeAMHEHUS N T.M.). DTO OTHOCUTCA K
TpybonpoBogamM Ans NUTLEBOW BOAbl U OTOMSEHUS, @ TAKKe KO
BCEM ApyrumM Tpybam B JaHHOW TEXHUYECKON MHpopMaLmn.

- Tpy6onpoBoabl, yCTaHOBKKU, 060pYA0OBaHNE U NPOY. COCTOST U3 Tpyo
1N COOTBETCTBYHOLLMX HEOOXOANMbBIX KOMMOHEHTOB.

- CoeMHUTENbHbIE 3NIEMEHTbI COCTOST U3 (OUTUHIOB C OTHOCALLMMUCS
K HUM HaOBWKHbIMW TMb3aMy U COOTBETCTBYOLWUMUN Tpybamu, a
TakKe U3 yNInoTHEHUN N pe3b00BbIX COEANHEHWIA.

M306paxeHus

MﬂﬂPOCTpaLl,VII/I Ana oTAeNbHbIX NOACUCTEM BbINOJTHEHBLI COOTBETCTBYOLLMM
LBETOM Ansi TPpYO, (PUTUHIOB 1 HAOBWKHBIX MMMb3.

|/|J'IﬂIOCTpaLlI/IVI, KOTOpbIe NPUMEHNUMbl KO BCEM CUCTEMaM NpPOoKNnaaku
prGOHpOBOﬂOB ana NUTLEBOMN BOObl U oTonneHud, npeacraBieHbl
cepbiMU prﬁaMVI ¢ 6enbimMn (bI/ITI/IHraMI/I / HaaABWXHbIMU TMINb3aMn.

<
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M3o6paxeHne cuctemsl
RAUTITAN c PX-
KOMMOHeHTammn

<
.

Obuwee
npeacraenexHne
NS pasHbIX cUCTeEM

Puc. 1-1 Npumepsi uzobpaxeHus onsi cucmembl RAUTITAN ¢ PX-komrnoHeHmamu
cucmemsl (criega) u obujee uzobpaxeHue Ons HECKOMbKUX noocucmem
(cripasa)

nMKTorpaMMbl nnorotunbl

A
H
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Baluu npeumyllecTBa

AKTyanbHOCTb TEXHUYECKOM MHopmaLmm

MepOI'IpVIFITVIFl no TexHuke 6e3onacHoCTn

Cchblnka Ha HopMaTUBHbIA JOKYMEHT

BaxHas nHdopmaums, kotopas LOMKHa ObiTb
yuTeHa

MHdpopmaums B HTEpHETE

Ona Bawewn 6e3onacHOCTU U ANs KOPPEKTHOro

MCNOMb30BaHUA Hallen NpoayKUUM Mbl peKOMeHAyEeM NPOBEPUTD,
nmeeTcsa nu y Bac B pacrnopspkeHnn TexHudeckas nHopmaLums HOBOW
Bepcuu. [laTa Bbinycka Balen texHuyeckon nHdopmaunn Bcerga
HaneyataHa B MPaBOM HWXHEM Yriy Ha obrnoxke.

AKTyanbHY TEXHUYECKYHO MHAOPMALIMIO MOXHO MOMYy4UTh B Brivbkanem
Kk Bam 6ropo no npogaxxam REHAU, y onToBoro cneunanucra u
B WHTepHeTe, no agpecy www.rehau.de unn www.rehau.de/

downloads

PacuyéT gna Tpyb6onpoBoaa

B gononHeHve K aHHbIM B 3TOM TEXHUYECKOW MHbopMaLIMK, KOMNaHUS
REHAU npegnaraet pasnuyHble ycnyru ans pacyeta Tpy6onpoBozos
NUTLEBOW BOAbI U CUCTEM OTOMNNEHUS.

[nsa nonyyeHns nogpobHon MHGopMaLIMm CBSXXUTECH C NpeacTaBuTenem

6nwkanwero k Bam 6topo no npogaxxam REHAU.

Mcnonb3oBaHue No Ha3Ha4YeHUIo

Cuctemy RAUTITAN MOXHO npoekTMpoBaTb, yCTaHaBnuBaTb
1 3KCrnyaTtupoBaTb TOMbKO B COOTBETCTBUM C OMUCAHUEM B
[OaHHOM TeXHU4YEecKomn

nHdopmauumn. Jloboe Aapyroe

ncnonb3oBaHMe paccMaTpuBaeTCA KaK WUCNOoJSib30OBaHUe He

no Ha3Ha4YeHukw u, cnegoBaTesibHO, HeaonyCTUMO.


https://www.rehau.de
https://www.rehau.de/downloads

YkasaHus no TexHuke 6e3onacHocTu U

MHCTPYKUMU NO IKCnnyaTauuun

- [Ina cobcTBeHHON 6e3onacHOCTM U 6e30nacHOCTY ApYrnx nuu nepes
HayanoM MOHTaxa BHMMAaTEerbHO M NOMHOCTLIO MpoYnTaiTe yKka3aHus
No TEXHVKe 6e30MacHOCTU N MHCTPYKLMM MO SKCnyaTauum.

- XpaHuTe MHCTPYKLMK NO 3KCMnyaTaumm B AOCTYNHOM MecTe.

- Ecnun yka3aHusi no TexHnke 6e30nacHOCTU U OTAEMbHbIE MHCTPYKLMK
MO MOHTaXy HEeMoHSATHbI, TO 0bpaTUTeck B OTAEN NPOAAX KOMMaHUM
REHAU.

- HecobntogeHve ykaszaHui no TexHuke 6€30nacHOCTU MOXET NPUBECTU
K UMyLLEEeCTBEHHOMY YLLiEepby 1nu TpaBmam.

Cobniopanite gencTByOWMEe HaLMOHamNbHbIE 1
MexayHapoAHble npeanvcaHns no npoknaake TpybonpoBoaos,
MOHTaXy CaHTEXHMKM, a TaKkKe UHCTPYKLUUWU MO NpeAoTBpaLleHuto
HecYacTHbIX Crny4YaeB W MpaBuia TeXHWKkM 6e30nacHoCTn npu
MOHTaxe TpybonpoBOAOB, @ TakkKe yKasaHus B AaHHOW
TEXHUYECKOW [OKyMeHTaLum.

CobnoganTe TaKke NPYMEHUMbIE 3aKOHbI, CTaHAAPTbl, ANPEKTUBSI,
npeanucanus (Hanpumep, DIN, EN, ISO, DVGW, NEN, VDE u VDI), a
TaKKe nonoxeHus o6 oxpaHe OKpyxawLen cpepbl,

NofoXeHnsa accounauny cTpaxoBaHUS OTBETCTBEHHOCTU
paboTomaTenen 1M NOMNOXeHUs

MECTHbIX NpeanpusTui

KOMMYHarnbHO-6bITOBOro  0BCRyXMBaHMS.

O6nacTn npuMeHeHus, KOTopble He OXBaTbiBaeT 3Ta
TexHu4eckas MHopmaums (cneumanbHble NPUNoXeHus), TpebyroT
KOHCYrbTaLWWU C HaLWWM OTAENOM TEXHUYECKOW NOAAEPKKN
KIMUEHTOB.

[ina nonyyeHns nogpobHon nHdopmMaLmm obpaTutecs K NpeacTaBUTenNto
6topo no npogaxam REHAU.

VIHCTPYKLMM NO NPOEKTUPOBAHUIO U YCTAaHOBKE MMEIOT HEMOCPeACTBEHHOE
OTHOLLEHNe K cooTBeTCTBYloWen npoaykuun REHAU. 3To oTHocuTCA
K OBLLENPUHATLIM HOPMaM UK NpeanucaHusam.

Cobnioganite OencTBylLMEe HOPMbl, MHCTPYKUUU U
ykasaHus. Heobxogmmo Takke cobnogaTb ocTanbHble HOPMbI,
MHCTPYKUNN N yKa3aHWsi, OTHOCALLMECS K NPOEKTUPOBAHUIO, MOHTaXy
1 3KCNyaTauum CUCTEM MUTLEBOrO BOAOCHAOXEHUS, OTONNEeHns
NN TeXHUYECKoro obcnyxXmnBaHus 3gaHui, KOTOpbIE, MPU 3TOM OHU

He SIBMSAITCS YacTbio JaHHON TEXHUYECKON AOKYMEHTaLWN.

Tpe6GoBaHuA K nepcoHany

- MoHTax 1 cbopKy HallMx CUCTEM paspeLlaeTcs BbIMOMHATb TOMbKO
YMOSIHOMOYEHHOMY 1 0By4eHHOMY nepcoHarny.

- K paboTe c anekTpuyeckummn npubopamun nnu
3MEeKTPONPOBOAKON AOMyCKaeTCs TOMbKO KBaNM(ULUNPOBAHHHbIV
nepcoHarn, UMeLmnn COOTBETCTBYOLLNIA LOMYCK.

06I.I.WIe Mepbl TEXHUKA Oe3onacHocTH

- Copgepxute cBoe paboyee MeCcTo B 4YMCTOTE U CBOGOAHBLIM
OT MOCTOPOHHUX NPEaMETOB.

- ObecneybTe gocTaTOMHOE OCBeLLeHMe Ballero paboyero mecra.

- He nognyckainTe geten, JOMaLUHUX XMBOTHbBIX U MOCTOPOHHUX NNLL K
MHCTPyMEHTaM 1 obopyaoBaHuio, a Takke K MeCTy MOHTaxa.
370 0CcOBEHHO OTHOCUTCS K paboTam B XKUIbIX MOMELLEHUSIX.

Mcnonb3yinTe TOMbKO OpUTrMHanbHble KOMMOHEHTHI Ans
cuctem BopootBeaeHns REHAU. NMpumeHeHne noCTOPOHHMX
KOMMOHEHTOB WUINW UHCTPYMEHTOB, HE NpeAHa3Ha4YeHHbIX A
cooTBeTCTBYOLLEN cucteMbl REHAU, MOXeT npvBeCTu K HecHaCTHbIM
cry4asim Uny BO3HMKHOBEHWIO PYTnX PUCKOB.

Pabouas ogexpna

- Vicnonb3yiiTe 3aluTHble OYKM, NOAXOAsLYID pabouyto
ofexnay, HagexHy obyBb, Kacky 1 CETKY AN ANMHHbLIX BOMOC.

- 3anpewaeTca HOCUTb NMPOCTOPHYIO OAEXAY UMW yKpalleHus
BO u3bexaHue nonagaHna nx B noaBM>XHble MeXaHU3Mbl.

- npl/l MOHTaXHbIX paGOTaX Ha BbICOTE BbllLEe YPOBHA roJioBbl HernoBeka
HajeBawTe Kacky.

Mpn MoHTaxe

- BHumaTenbHo npounTanite n cobnopante
COOTBETCTBYIOLIME MHCTPYKLMM MO 3IKchnyaTauum
MCMNOSb3YyEMOr0 MOHTaXHOF0 WHCTPYMEHTA OT KOMMaHWUM
REHAU.

Henagnexatlee obpalleHne ¢ MHCTPYMEHTOM MOXET NMpUBECTU

K TAXenbiM nopesam, yIJJI/IGaM nnn TpaBMaTI/ILIeCKOVI
aMmnyTtauun KOHEYHOCTEN.

HenpaBl/lanoe 06paLueH|/|e C UHCTPYMEHTaMU MOXeT NpuBecTn K
noBpexaeHuto coeguHUTENbHbIX KOMNOHEHTOB UM HErepMeTU4YHOCTU.

HoxHuubl gna Tpy6 ot komnaHun REHAU mmetoT ocTtpoe nessue.

XpaHute ux un obpallantecb ¢ HOXHULAMK ans Tpyb Tak,

4TO6bI N36EXKaTb ONACHOCTU TPaBM.

- Mpu paspesanHum Tpyb cobntogarite 6Ge3onacHoe paccTosiHNe Mexay
pykou, yaepxusaroLen
pexyLmm

- [pu ncnonb3oBaHUM PEXYLLErO MHCTPYMEHTA HUKOrAa He npukacanTech

WHCTPYMEHT, U CcaMum

WNHCTPYMEHTOM.

K MeCTy pa3pe3aHus Unu ABMKYLLMMCS YacTaM.

- MNocne paclumpeHns KoHew, pacluvpeHHo Tpybbl BOCCTaHaBnMMBaeTcs
[0 CBOel NepBoHayanbHov hopMbl (3cpdpekT namsATn). He BcTaBnsainTe
NMOCTOPOHHME NpeaMeThl B pacLLUMPSIOLLMIACS KOHEL, TpyObl BO Bpems
aToW hasbl.

- [Mpu onpeccoBke kaTeropuyeckn 3anpeLlaeTcs npyukacaTbCs K 30He
OMNPECCOBKN MHCTPYMEHTA UMM NOABWXKHBIM YacTAM.

- ®UTUHr MOXeT BbIiNacTb U3 TpyObl elle OO0 3aBepLueHus npouecca
onpeccoBku. OnacHoCTb TpaBMbl!

- lMpu npoBepeHun npodunakTnyecknx pabor,
rnepeocHalleHnn obopyaoBaHNA 1 MPU CMEHe MecTa MOHTaxa,
npexae BCero, crnefyeT BbIHYyTb CETEBYIO BUIIKY MHCTPYMeEHTa U3
PO3ETKM U UCKIMIOYNTb €€ HEeCaHKLMOHMPOBaHHOE UCMOMb30BaHUeE.

SkcnnyaTauuoHHbIe NapamMeTpbl

Mpw NpeBbILLEHWM NPEAENbHBIX 3KCMITyaTaLUMOHHbIX NapaMeTPoB TPYOb! 1
COeAVHEHUSt MOTYT noaBepraTbesi neperpyskam. NoaToMy npeBsbilIeHne
3KCMyaTauUMOHHbIX MapamMeTpoB 3anpeLlaeTcs.

ObecneybTe cobnogeHne aKennyaTaumoHHbIX NapaMeTPOB C NMOMOLLBIO
3alUNTHBIX / perynupyowmnx ycTponcTe (Hanpumep,

penyKkTopoB, NpPeaoXpPaHUTENbHbIX KNanaHoB U T. M.).

MpoTuBONOXapHaA 3awmra

Cobnopgante gencTByowmne npasunia NpOTUBOMNOXAPHONW 3alynTbl U
COOTBETCTBYKOLIMNE CTpOUTESIbHbIE HOPMbI U NMpaBunia, B YaCTHOCTH,
CcooTBeTCTBME TpeboBaHMSAM OrHECTOMKOCTM MpW Npoknaake Tpyb yepes
nepeKkpbiTMA U CTEeHbl NOMeLLeHnA (CTeHbI 7] I'IOTOJ'IKI/I).



2 OB30OP KOMINOHEHTOB CUCTEMBDI

Tpyb6onpoBogHas cuctema RAUTITAN

OunameTp 16-40 Paamep 50-63 ‘ ‘ MHCTpymMeHT

YHuBepcanbHas cuctema RAUTITAN ansa Tpy6 aons nutbeBon BoAbl U OTOMNNEHUA

Tpyba
YHuBepcanbHas Tpy6a RAUTITAN stabil
YHuBepcanbsHas Tpyba RAUTITAN flex
-
S
HapsuxHas =
rmnb3a RAUTITAN RAUTITAN MX =
PX PVDF JlaTyHb
PuTHHr
RAUTITAN
PX PPSU
EAUT'TAN RX+ [HMHME RAUTITAN
poH3a - RX+
W_”_w HM BpoHsa
RAUTITAN SX B
m”ﬂ[m:@ﬂm HepxaBetollas ctanb




3 OINMMCAHUE CUCTEMBI

31 Tpy6bl RAUTITAN 3.2 TexHu4yeckune coeguHUTENbHbIE 3NIEMEHTLI -
HagBWMXHasA rmnb3a oT komnaiuu REHAU

Puc. 3-1 Tpy6bl RAUTITAN Puc. 3-2 TexHu4eckue coeduHuUmersbHble 31eMeHmbl - Ha08UXHas1 2Urb3a

- KopposuiiHas ctonkocts Tpy6 RAUTITAN: Ges
TOYEYHOWN KOPPO3Un

- Bbicokne 3ByKkoM3onuvpytoLme CBOWCTBa MaTtepuana
Tpy6 REHAU n3 PE-Xa;

- OTNoXeHUs1 Unn 3apacTaHns UCKITHYEHbI

- Beicokasi ygaponpouHocTs Tpy6 RAU-PE-Xa

- XopoLuasi U'SHOCOCTOMKOCTb

- ononHuTenbHas 3aBoAckas npeaBapuTerbHas
Tennousonsums 4ns noMeLLeHnin pasnmyHon opmel
1 pasnnMYHON TONLWMHbI M30NALMK

- OnuMoHanbHO Ha npegnpusaTumM obTarneaeTcs
3alUMTHON TpyboW

- MocTaBnsieTcs B KOMMMEKTe B BUAE NAKETOB W LUTAHT
anst ynobeTea nonb3oBaTtens

Puc. 3-3 BosmoxHocmu kombuHuposaHusi ¢ RAUTITAN

- ®utnHrm RAUTITAN MoryT npyMeHsiTbes
YHUBEpCarnbHO KaK Ans NpoKnaaku

Tpy6onpoBoa0B ANd NUTLEBOW BOAbI, TaK U AN

sabi YHuBepcansHas Tpy6a RAUTITAN stabil | yioa it o as rexinia
- YH1BepcanbHO NpUMEHMMO Kak Ansi Tpyb6onpoBoAoB NUTLEBOW BOAbI, CoeMHeHwit, BbICOK‘aﬂ MOHTaXKHasi MPUrogHOCTb
TaKk 1 Ans oTonneHuns - CoepguHeHne 6e3 ynnoTHUTENBHOrO KosbLa
- HenpoHuuaemsbii ans anddysum kucnopona antoMUHUEBBIV CION (maTepuan Tpy6bl cam o cebe aBnseTcs
- CootBetcTByeT anpektnsam KTW- Komuteta no 6e3onacHoctu yMnoTHUTENeM)
mMaTepuanoB, UMEILLMX KOHTaKT C MMTbLEBOW BOAOW, (NnacTMacchl 1 - TexHuKa coeMHeHUin 6e3 MepTBbIX 30H - HAABWXHbIE
nuTbeBas Boaa) Hemeukoro ®degepansbHOro areHTCTBa No oxpaHe rmnb3bl ¢ Tpy6amm RAUTITAN
okpyxatoLet cpeabl (PAOOC) - MNpocToTa BU3yarnbHOro KOHTPOns
- Paavepbl 16-40 - Xopoluve rugpaBnunyeckme cBorcTea, Tpyba
- CTOVKUA K M3ry|6y n ﬂ'e(popmaumm pacwmpaeTca B MeCcTe coeanHeHnA

- CoeanHeHne CToKoe K BO3AENCTBUIO AaBreHUst

- Tpy6a He Hy)xgaeTcs B kKannbpoBKe N 3a4NCTKE

- AHanornyHas TeXHUKa CoeaUHEHUN N MHCTPYMEHTbI
B cMcTemax TpybonpoBOAOB NUTLEBOKW BOAbI U
OTONMeHus

- JonroBeyHas repMeTUYHas TexHUKa
COEAVHEHNN - HaOBWXHbIE TUMNb3bI
cooTBeTcTBYOT cTaHaapTam DIN 806, DIN

flex YHuBepcanbHas Tpy6a RAUTITAN flex
- YHuBepcarnbHO NpYMEHUMO Kak Ans Tpy6onpoBoA0OB NUTLEBON BOAb,
Tak 1 A4ns oTonneHus
- KnucnopopgosalwumTHein cnom cootsetcteyeT ctaHaapTy DIN 4726
- CootBeTcTBYeT aupektuBam KTW- Komuteta no 6esonacHocTu
mMaTepuanos, UMELLNX KOHTAKT C MUTbLEBOW BOAOW, (MnacTmacchl 1
nuTbeBas Boga) Hemeukoro defepanbHOro areHTCTBa Mo oxpaHe

) gggxa:”i‘g?ﬁgpe”b' (®AGOC) 1988, pabouemy cTtaHgapty DVGW W 534 u
vp eBpocTaHgapty I1ISO 17484-1
- TGKuiA - CKpbIThIit MOHTaX TPyBONPOBOAa AOMYCKAETCS B

cootBeTtcTBumM ¢ DIN 18380 (MpaBuna
BbIMOMHEHUs MOAPSAAHO-CTPOUTENbHbBIX paboT)




3.3 [Opyrve KOMNOHEHTblI CUCTEMDI

Puc. 3-4 Uzonupyrowas watiba 05151 KpoHWmMeUlHa Puc. 3-7 Hanpasnstoujue ckobbl Or1si nogopoma mpy6bi

Puc. 3-5 MHcmpymermbl RAUTOOL Puc. 3-8 MHcmpymermbl RAUTOOL

Puc. 3-6 KpoHwmelHbl u3 npoepammbl REHAU Puc. 3-9 ®ukcupyrouwutl xenob



TPYBOIMNPOBOOHAA CUCTEMA RAUTITAN

[MpmeHeHue
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YHVBEPCAJIbHAA CUCTEMA RAUTITAN
ONA NTMTBEBOW BOAbI

4 O6nactb NpUMeHeHusA 12 8 apaBnuyeckoe ucnbiTaHne M NpombiBKa 29
41 CoegunHutenbHble anemeHTel RAUTITAN ans cuctem 8.1 OcHOBHbIE NONOXEHWA ANA UCMbITaHWA NOA AaBneHnem 29
MUTLEBOTO BO/IOCHAOKEHMS 12 g2 [MpoBepka Ha repMeTUYHOCTb CUCTEM MUTLEBOTO
4.2 Hopmbl 1 AnpekTuBbI 13 BOOOCHa0XeHNs BofoW 29
4.3 TpeboBaHus K MMTLEBON BOAE 13 83 [MpoBepka Ha repMeTUYHOCTb CUCTEM MUTLEBOTO
BOZAOCHABXEHMS CKaTbIM BO34YXOM UMM UHEPTHLIM
. razom 6e3 npumecen macna 31
5 'MrneHa nuTbeBoun BoAbl 15
8.4 [MpombiBKa BOAONpoBoAa 32
5.1 ['MrneHnyeckve kavyectsa cmctem TpybonpoBogoB 15
592 MDeAOTBDALIGHIE 3arDA3HEHIS BOLL! 8.5 [MpoTokon rmgpaBnnMYecknx UCnbITaHWA: cuctema
’ peAoTBpaly P A 15 RAUTITAN komnanum REHAU (Tpy6onpoBog ans
5.3 YcTpaHeHue 3arpsis3HeHust BOAbl I OCHOBHbIE npasuria NUTLEBO BOAbI) 32
o6e33apaxnBaHus 21
9 KoadcpuumeHT conpoTuBneHus u
6 M@HTaXHble 3fIeMeHTbI 23 Tabnuubl NoTepb AaBneHus 35
6.1 CkpbliTast npoknagka TpybonpoBooB M MPUCTEHHbIN 9.1 KoadhduumeHTbl MECTHBIX CONPOTUBIEHMI ( (3HAYEeHNe
MOHTaX 23 3eT ¢) anst putuHroB RAUTITAN cornacHo pabodemy
6.2 OTKpbITas npoknagka 24 ctaHgapty DVGW W 575 (Bbigepxka) 35
6.3 MpVUMEPbI MPUMEHEHWS KPOHLLTENRHOB 25 92 Tabnuua notepb AaBieHns Ana CUCTEM NUTLEBOTO
BopocHabxeHnss RAUTITAN stabil 16-40 36
9.3 Tabnuvua notepb AaBrneHVs s CUCTeM NUTLEBOTO
7 MopkntoyeHue K BoAOHarpepartensam 28 BogocHabxeHust RAUTITAN flex 16-25 37
1 sneKTpliNeCKMM npovTqule BoAoHarpesarers 28 9.4 Tabnvua noTepb AaBneHnUs Ans CUCTeM NUTLEBOrO
7.2 ["a30BbI NPOTOYHELI BOZOHArpeBaTesb 28 BogocHaGxeHust RAUTITAN flex 32-63 38
7.3 EMKoOCTHbIN BogoHarpesaTenb 28
74 Cuctema conHe4Horo Harpesa 28
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4 OBJNIACTb NPUMEHEHWUA

41

Puc. 4-1 Tpy6bl RAUTITAN dnsi cucmem numbsego2o 8000CHabxxeHus1

CoeaunHuTenbHble anemeHTbl RAUTITAN ansa cuctem nutbeBoro BoAocHabXeHuUs

CoeauHutenbHble anemeHTbl RAUTITAN ans cuctem nuTbeBOoro BoAOCHabXxeHus

63

Onam. Tpy6bi DUTUHIM HagBwxHble rnnb3bl
16 l
20 RAUTITAN PX
stabil
25 YHuBepcanbHas é .
Tpy6a RAUTITAN
stabil e RAUTITAN RX+ RAUTITAN PX
32 YHuBepcanbsHas
Tpy6a RAUTITAN
flex
40 RAUTITAN SX
50
_ il |
RAUTITAN RX+ RAUTITAN MX
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Hopmbl 1 AUpeKTUBLI

4.2

YHuBepcansHasa cuctema RAUTITAN anga nuteesomn
E BOZbl U OTOMSIEHMS JOJPKHA NPOEKTUPOBATLCS,
paccuMTbIBaTLCS, U3rOTABMMBATLCS M SKCMyaTUPOBATHCS
cornacHo ctaHgaptam DIN EN 806, DIN EN 1717,
HaumoHanbHbIM gononHeHnsM kK DIN 1988 (TexHuyeckue
npasuna Ansi CUCTEM MUTLEBOrO BOOOCHAOXeHWs) U B
COOTBETCTBUU C NMPU3HAHHBLIMW TEXHUYECKUMU NMPaBUIamMu.

3KCI‘IJ1yaTaL|VIOHHbIe napameTpbl

O6nacTb NpMMeHeHWsI: ropsiyee BogocHabxeHve npu Temnepatype 70°C
/1 MMa (10 6ap) (knacc npumeHeHust 1-2 cornacHo Hopmam ISO
10508)

MocTosiHHas paboyasi Temnepatypa Ty / Bpems Ty 70 °C /49 net

MakcumansHas paboyas Temnepatypa Tyac / Bpems Tyaec 80°C/ 1ron

AsapuitHas Temnepatypa T, / Bpemsi T,,, 95 °C /100 yacos

Cymma 50 net

Tab. 4-1 OkernyamauyuoHHble napamempsi coenacHo DIN EN 806-2, DIN
1988-200 u ISO 10508 (knacc npumeHeHusi 1 u 2)

CobntoaeHne cneayroLwmx 3aKkoHOB, HOPM 1 AUPEKTUB:

DVGW

- Peructpauna B DVGW Tpy6 n TexHUKN COeAVHEHUN
(BCEe AunameTpsbl).

- [poYyHOCTE W [OMTOBEYHOCTb TEXHUKW COEAVHEHUA C
NOMOLLIbID HaABWXHbIX rMnb3 cornacHo DIN EN 806, DIN 1988
n pabouemy ctaHgapty DVGW W 534 c peructpauueni B DVGW,;

- MpurogHel ans Cc ocobbiMu

nNpUMeHeHna B MecCTax

rurneHmyeckumm TpeboBaHusMu (Hanp. B
6onbHULax) cornacHo paboyemy ctaHgapty DVGW 270
(Pa3mMHOXeHWe MWKPOOPraHM3MOB Ha MaTepuanax

TPaHCNOPTUPOBKN U XpPaHEeHUA NUTLEBOM BO,qu).

Hopwmbi DIN, 3aKOHbI, AMPEKTUBBI

- YHuBepcanbHble Tpyobl RAUTITAN stabil 1 RAUTITAN flex, a Takke
dutuHm RAUTITAN PX cootBetctBytoT TpebosaHunam KTW - KomuteTa
no 6e3onacHocT maTepuarnoB Ans NUTbeBOW BOAb! (MnacTMacchl 1
nutbeBasi soga) PAOOC.

RAUTITAN,

HasHa4vyeHwuo,

- dutnHrM KOTOpble COrnacHo
MCMOMb3YOTCS B MUTbEBLIX BOAONPOBOAAX,
nsrotaenuneatoTcs n3 PPSU, 6poH3bl nnv HepxxaBetoLLelt cTanm.
RAUTITAN,

komnaHven REHAU ans cuctem nutbeeoro

MeTannuyeckvie coeaMHUTENbHbIE My ThbI
nocTtaBnsieMble
BOJOCHAOXeHWsl, COOTBETCTBYIOT [AeNCTBYylOLWEMY CTaHAapTy
DIN 50930-6
MeTasnIM4eckux maTepuarnoB BHYTpU TpyboONpoBOaOB,

(Kopposusi mMeTtanmnoB - Koppo3usi

eMKOCTeN ¥ annapaToB Mof BO3AEVCTBMEM BOAbI - YacTb 6:
KOPPO3MOHHOE BO3AENCTBUE BOAbI), MCMONb3yeMble MaTepuanbl
HaxogaTtca B cnucke PAOOC “Pekomenpauma DPAOOC -
noaxoasdiine  no
TMrMeHnYecknm CBOMCTBaM ANS NUTLEBON Boabl”.

MeTtannuyeckue mMaTtepuansbl, cBOUM

4.3 TpeboBaHus K NUTbLEBOW BoAe

MutbeBas Boaga JomkHa COOTBETCTBOBATL AEVICTBYIOLLMM B HacTosiLLee

BpeMsi npeAenbHbIM 3Ha4YEHUAM AaHHbIX HOPM:

- DIN 2000

- Hemeukomy 3akoHy 0 NMTbEBON Boue”

- EBponenckon [upektuse 98/83/EG no kavecTBy NMMTbEBON BOAHI,
npefAHasHayYeHHoW Ansa noTpebneHns Hacenenvem, NpuHaTon 3

Hos6ps 1998 ropa
OntnHrm RAUTITAN RX+ unarotoBneHbl na
m OpOH3bI 1 MO3TOMY SIBNSIOTCA 0c060
KOPPO3NOHHOCTONKMMM.
Tem He MeHee, B MpuHUMMNE, HET MaeanbHOro
MaTepuana [Aans kaxgoro npumeHeHusi. Takum
o6pa3om, HE3aBUCMMO OT MCMONb3yeMOro matepuana,
KOppO3usi MOXeT MPoMCXoOuTb M3-3a pPasfinyHbIX
(aKkTopoB BO3AENCTBUS B CUCTEME TMUTHLEBOMO
BOZIOCHaOXeHuS.

[Mpu ncnonb3oBaHun npopaHHbix B 2013 roay
duTtnHros RAUTITAN MX B oTAenbHbIX criydyasx
BO3MOXHa KOPPO3usi, Aaxe eCrin Ka4eCcTBO BOAbI
HaxoauTCcsa B npefernax AonycTMMOro auanasoHa
CTaHOapTOB A1 MUTLEBOW
Boabl. CogepxaHne xnopuaos v rmapokapboHaToB
B BOAE OKa3blBalOT CUNIbHOE BMUSHWE Ha
KOPPO3UOHHYI0 CTOWKOCTb CheLManbHON NnaTyHu,
YCTOMYMBOM K BbIMbIBaHUIO UWHKA. Bbicokoe
coaepxaHue xnopupga B COYETAHUN C HUIKUM
copepxaHnem rugpokapboHaTa MOXeT OTpULaTENbHO
NMoBNMATL HA KOPPO3MOHHbIE CBONMCTBa MaTepuana.
B Takmx 30Hax BoAOCHabXeHMS Mbl peKOMeHOyeM
ncnonb3oBatb puTnHrM RAUTITAN SX un3
Hepxxasetowen ctanu nnn RAUTITAN RX + n3
OpOH3bI.
Ha ycTon4MBOCTb K KOPPO3MK BNIUSIET TAKKE COTNMacHO
DIN EN 12502-1:2005 (D) B3aumopgenicteme
cnepyoLmx akTopoB:
- CaorictBa maTtepmana (XMMUYECKUI COCTaB,
CBOICTBa MOBEPXHOCTH)

- CpovictBa BOAbl (bu3myeckme M Xumumyeckme
CBOWCTBa, TBepAble NpUMech);

- OcobeHHOCTM NpoeKTa 1 YCTaHOBKM (reoMeTpus,
CMellaHHas yCTaHOBKa, COEUHEHUS);

- KoHTponb repMeTM4HOCTY 1 BBOA B 3KCNIyaTaLuo
(npombiBKa, NpoayBKa, Ae3MHDEKLUS);

- YcnoBus akcnnyatauun (TemnepaTtypa,
TemnepaTtypHble KonebaHusi, COOTHOLLEeHne
NMOTOKOB).

1) YkaszaHHble 8 cmaHOapmax numbeeol 800bl NpedesibHble 3Ha4YeHUus
MakcuMaribHbIX KOHUeHmpauuli obe3sapaxusaouux cpedcme He OOMKHbI
paccmMampusamsCsi KakK Heu3MeHHble 00/1208peMeHHbIe 3HaqyeHUsi paboyel
KoHUeHmpauyuu. OHu npedcmaensiom coboli epeMeHHble MaKcuMarslbHble
3HayeHusl, onpedesieHHble 8 2U2UEHUYECKUX U MOKCUKOMO2UYECKUX acrekmax.
nasHbIM npuopumemom cmaHAapmos Onsi numbesol 800bl f8nsiemcs
MPUHYUN MUHUMU3ayuu, m.e. ¢ 80000 MPUHUUNUANbHO HU4Ye2o He credyem
cmewusams. TOMbKO €CNU 8 Cllydae 803MOXHO20 3agpsi3HEHUS! 803HUKaem
KpaliHasi Heobxodumocmb 8 xumu4yeckol Oobaeke, mo paspewaemcs
dobasrisimb He06X00UMBbIU MUHUMYM.




HononHutensHaa obpaboTka BoAapl, Hanpuvep,

CHIDKEHWE €€ XECTKOCTU, HeU3BeXHO NpUBOaUT K
N3MEHEHMIO KOPPO3NOHHO-XUMUYECKUX CBOMNCTB BObI.
[nsa npenoTepallieHnsi Koppo3uK BCrieacTame
HenpaBWIbHOM YCTaHOBKM U UCTIONb30BaHS YCTPOMCTB
JOMNONHUTENbHON 06paBoTKM BOAbl Mbl HACTOSATENBHO
pekoMeHayeM npeaBapuTenbHo obcyauTb Baly
CUTyaLMIo CO CMeuuanmcToM, Hanpumep, ¢
YCTaHOBLLMKOM [aHHbIX YCTPOWCTB.

Kpome Toro, Ans oLeHKn BepoATHOCTM KOPPO3nm
cnenyert TaKkke Ucnonb3oBaTb NPaKTUYECKUIA ONbIT MO
MCNonib3oBaHNKO BOObI B Bbl6paHHOI7l obnactu
NMPpUMEeHeHnA.

OTBETCTBEHHbIV 32 NPOEKTNPOBaHME YCTaHOBKM 06s13aH
YYUTBIBATL YKa3aHHbIe Bhille (haKTopbl U NapaMeTpbl
BMUAHUSA N5 3aLLMTbI OT KOPPO3UK 1 0Gpa3oBaHus
OTIOXEHWI B K&XKOAOM KOHKPETHOM Cryyae NpUMeHEeHUs!.

Mpun HeobxogmMmocTy, B BONpocax 06nact NpyuMeHeHust
nagenun RAUTITAN okaxyT nomoLyb npeactaButenu
Hallero otaena TeXHUYeCKoW NOAAEPKKN KITMEHTOB.

Ecnu kayecTBO NMTLEBOW BOAbLI HE COOTBETCTBYET
npeaenbHbIM 3HaYeHUsIM CTaHO4apTOB NUTLEBOW BOAbI,
To Ansa ucnonb3oBaHusa cuctembl RAUTITAN, B nto6om
cnyyae, noHagobuTcsa npoeepka n ogobpeHue
npeacTtaBUTENen Halwero otaena TexHU4Yeckomn
noaaepKkn KrmMeHToB.

[na aToro npocum Bac cBs3aTbCsi C 6IOPO Npodax
komnaHum REHAU.
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5 TMTMEHA NUTBLEBOW BOAblI

[na cobniofeHnst 3aaaHHbIX HOPM HEMELKOro cTaHaapTa MUTLEBON 5.2 npeAOTBpameHMe3arp;|3|.|e|.||,1;| BOAbI
BOAbl, a Takke BO u3bexaHue 3arpsa3HeHus cucTem

NUTLEBOTO BOAOCHaGXEHWS, cnenyet cobnpaTb HOpPMaTuBblI, 5 2 1 Ocoﬁble yKa3aHV|ﬂ ans npoeKTVIpOBaHMH "

OVNPEKTUBbI " O6LLleI'|pVI3HaHHbIe TeXHNn4eckme npasuna (B T. 4. WU3roTOBMEHUSA prﬁonpOBonOB RAUTITAN

DIN 1988, VDI/ DVGW 6023, DVGW 551).

[ns ycTaHOBOK C MOBbILEHHLIMM

rurneHnyecknmmn TpeboBaHusiMmn (60NbHULbI,
Joma npecTtapenbIX U T.M.) Un B 06LLECTBEHHbLIX MecTax,
rae HeT rapaHTuW Hagnexallen akcnnyatauuy (LWKonbl,
rocTMHUUbl M T.M.), noTpebyeTcs paspaboTka 0cobbIx
KOHLenLWiA A1l MOy4eHWst COOTBETCTBYHOLLIMX MMIMEHNYECKUNX

Ha rurneHnyeckvie CBOMCTBa CUCTEM NMUTLEBOTO BOAOCHAOXEHUS BNNSAIOT
pa3nuyHble akTopbl. B aTon rnaBe pasbsAcHATCA
HEKOTOpPble OCHOBHblE MpaBuna W BaXHble MHCTPYKLUMW Ans

npaBuUIbHOrO MPOEKTUPOBaHWS U 3KCnnyaTauum Tpybonposoaa Ans
NUTLEBOW BOAbI.

Paboune CBOWCTB NUTLEBOM BOAbl. DTO, HaNpumMep, MOryT ObiTb
maTtepuarbi, rmrmeHndeckne paboTbl UM MOBbLILEHHbIA KOHTPOSb 3a
LRSS COCTOSIHMEM YCTaHOBOK 4151 MUTLEBOW BOAbI.
C Bogou
MpodumnakTuyeckan NpoJoHKMTENbHas Unu perynsapHas aesmHdexkumns
cucTeMbl NUTLEBON BOAbI He AonyckaeTcs (cM. Takke rnasy “5.3 YcTpaHeHue
BopnoobmeH MpombiBKa 2&T1Fr)p231+;eHMﬂ BO/bl - OCHOBHbIE MpaBuna AesvnHdekumn/ obeszapaxunBanns” Ha
[vrnenHa
NUTHEBOMN
BOAbI - B cootBetctBUM ¢ Hopmamum DIN
m 1988-200 npu npOMYCKHON EMKOCTM
TpybonpoBoaa > 3 NMTPOB Mexay BbIXO40M
HarpeBaTens Ans NUTbEBOW BOAbl U CaMbIM
Mpoknapka Pabouas yOaneHHsIM MecToM oT6opa Bofbl (Cambli ATMHHbIN
e remnepatypa NpoTOK) crneayeT ycTaHaBnvMBaTb CUCTEMbI
umpKkynauum (anuHy Tpy6 cm. tab. 5-1).
- MNoaTaxHble 1 / nn nHgnemayanbHsle TPyoonpoBoAb! C
Puc. 5-1 BaxHble (hakmopbl, 61USIOWUE Ha 2U2UEHUYECKOe COCMOSIHUE MUMbesol o6beMom Boapbl < 3 NIMTPOB MOXHO NPOEKTUpoBaTh 6e3
600k! LIMPKYNALMN.
5.1 Mvruennyeckue kavectsa cuctem - Bcerga vHdopmupyiTe nonb3oBaTens CUCTEMbl O TOM,
TpyGonpoBoAoB KaKoii Haanexaluii BUA aKChmyaTaumn cucTembl Bbin
0nsa ncnonb3oBaHWs NMUTbLEBON BOAbl AOMYCKAeTCA 3anoXeH npu ee npoeKkTpoBaHUN.

NpUMEeHeHne UCKNH4YNUTENbHO pa3peLlleHHbIX KOMNOHEHTOB -B Ccnyyae npepbiBaHust pa60Tbl UMY NOCTOSIHHbBIX

Tpy6onposoAa. N3MEHEHWI B cUCTeMe, TeXHUYeckne TpeboBaHus
JOIMKHbI cobnoaaThCs, B YaCTHOCTU, B COOTBETCTBUM

B 4YaCTHOCTU, 3TO O3HAYaeT crneayrwLllee:
AVIoH ¢ paboynmn ctaHgaptamu VDI/ DVGW 6023.

- Wcnonb3yinte meTannuyeckue MaTepwuarnsl, COOTBETCTBYOLLIME

nevicteyowmm Hopmam DIN 50930-6 1 nepeuncrieHHble B Crivcke B Tabn. 5-2 Ha cTpaHuue 16 npuBegeHa obuias
®AOOC “OcHOBbI  OLEHKM MEeTaniMyeckux MaTepuarsos, nosiesHas MHoOpMaLmMs ANA NPOEKTMPOBaHNS 1
KOHTAKTUPYIOLUMX C MUTLEBOV BOAOI. BbINOSHEHNST HEOOMNbLUNX CUCTEM WSIN MO3TaXKHbIX
TpybonpoBogos. [Ana nonyyeHus nogpobHom u
cneumgpuyeckon TeXHUYECKon MHgopmaumm, B
nepByt ouyepenb Ans GOMbLIMX CUCTEM, B
COOTBETCTBUM C paboymm ctaHgaptom DVGW W 551,

B . I'IO)KaJ'IyVICTa, CBAXUTECb C npeactaBuTenem otaena
KOHTaKT C N1TbeBOU BOHOVI). npoaax REHAU

- Wcnonb3ynte nmacTmacchl, KOTOpble He OKa3biBalT BPeAHOro
BO3[EVCTBUSA Ha NUTLEBYIO BOAY W rapaHTMPOBaHHO He CMOCOBCTBYIOT
pa3aMHOXEHUI0O MUKPOOpPraHMamoB (paboumn ctaHgpat DVGW-270,
anpektvea KTW- komuteTa no 6€30nacHOCTV Matepuanos, MMELLMX

OTn TpeboBaHMA ABNAIOTCA YacCTbl YyTBEPXAEHHOW CUCTEMBbI
B COOTBETCTBUM CO cneundpukaumamm un Hopmamm DVGW, un

HOnametp YHuBepcanbHas Tpy6a  YHuBepcanbHasi Tpyba

UM COOTBETCTBYIOT BCE KOMMOHEHTbI RAUTITAN. yHUBEPCANbHON RAUTITAN stabil RAUTITAN flex

ik
m TexHuka COeAUHEHUN - HaABWXHbIE TUMb3bl 16 npum. 31 m npum. 28 m
RAUTITAN 6e3 coegnHutensHoro konbLa, 6e3 20 npum. 19 m npum. 18 m
MEpTBbIX 30H, TakMM 06pa3soM OHW MOAAEepPXMBaT 25 npum. 12 npum. 12 m
cobnogeHne HOPM MMIMEHNYECKOTO COCTOSIHUS MUTHEBON 32 npum. 7 m npum. 7 m
BOZbI. 40 npum. 5 m npum. 4 m

Tabn. 5-1. Anuna mpy6ornposodos RAUTITAN o6vemom 3 n




OonTtumanbHas nponyckKkHas CMOCOGHOCTb prGOHpOBOAa NUTLEBOM BoAbI

®
BoamosHas ® T .n I e
npoknagka T
Tpyb6onposoaa
o aTaxy
BbinonHeHve npoknagku T- BbinonHexune Konbuesas npoknagka YcTaHoBKa pacnpenenurens
obpasHor TpyGku M. puc. 5-2 | nocrnegosaTesnibHoN Tpybonposoaa
npoknazgkv Tpybonposoaa cm.
puc. 5-3
o pomonazos | pepwesacee | EYTCLace oo,
1CNoNb30BaHMe BCeMU VCrONb30BaHNE OfHUM ARMM
cnocoba noTpe6uTensMN MOTPEBUTENEM B KOHLIE notpebutenem B nobom notpebutenamm
npoknanku TpyGonposoaa MecTe KOrnbLIeBOoro
Tpy6onposoaa Tpy6onposoaa
- MoaTaxHble n - JonycTmblii 06bem
VHOMBMAYanbHbIE JIMHUM Tpy6onposoaa 3 n
Tpy6onpoBoaa AOMKHbI orpaHvV4MBaeT AOCTYMHY0
MMETb, MO BO3MOXHOCTH, AnuHy Tpy6 1 Yacto
MWUHUMarnbHbIA AnameTp. ABNSAETCH KPUTUYECKUM MPYn
- ﬂOTpeGVITeJ‘If! c } nocnenoBaTensHOM - Bpewms Bbinycka
NOBbILLEHHON HOPMOW MOHTaxe (cM. Tabn. 5-1). orpaHUIMBAET ANUHY TPY6 1
notpebnexHuns - I'IOTpe6MTenf| c } 4ACTO MMEET pelwaloLLee
Ykasanusi pacnonoxure bnvke k MOBbILLUEHHON HOPMOW 3HaUEHVE MU KOSTbLISBOV - Mo3aTaxHble u
no cTosiKy (Hanp., noTpebneHns pacnonoxure —— VHOMBUAYANbHBIE NMHUN
VNCMOMHEHUNIO “BoccTaHOBUTENMbHbIV Brnnxe K CTosKy (Hanp. - Bo3MOXHO rGkoe TpYBONpOBOAa AOMKHbI
037,0POBUTENbHbI AyL”). “BoccraHoBuTeNbHbIN pacronoxeHme MMETb, MO BO3MOXKHOCTH,

PerynspHbix notpebutenei
NOAKMIOYNTE B KOHLIE
pacnpegerneHusi No ataxam
(Hanp. caHy3ern co CrUBHbLIM
6aukom).

0340pOBUTENbHBIN AyLL”).

- PerynsipHbix notpebutenei
NOAKIoYNTE B KOHLE
pacnpegeneHus no aTaxam
(Hanp. caHy3ern co Cr1BHbIM
6aykom).

- MNopxkntoyeHns k
TpybonpoBoay peakux u/
VNV HeperynsipHbIX
nonb3oBaTenew (Hanp.
6une) cnepyet pacnonaratb
BHYTpU TpybonpoBoaa.

notpeGuTene, Tak kak
npw no6oi nogaye v
CrnviBe B NMPOW3BOSIbHOM
TOYKE KUAKOCTb MpoTekaeT
no BCEMY KOSlbLly.

MUHUMarbHbIN onameTp.

U36erante HegonycTMMoro HarpeBa Tpyo Ansi XonoAHoW BoAbl
(B TeueHne 30 c Temnepatypa XonoAHoW BoAbl AosmkHa 6biTh < 25 ° C)

- YcraHaBnvBaiite TpybonpoBoabl Ans XONoAHON BOAb! B KOMOALAX, NOABECHbIX NOTOSKaX, B BUAE NPUCTEHHOrO MOHTaXa Unn B Nosy Kak MOXHO AanbLue
UMW OTAENBHO OT TPYD OTOMMEHUS Y LMPKYNALMOHHBLIX TPYGONPOBOAOB.

- N36erante MoHTaxa LUMPKYNALMOHHBLIX TPYyOONPOBOAOB Ha Moy dTaxa, YToObl YMEHbLUMTb AOMNOMHUTENbHBIA NOCTOSIHHBIV NOABOA TENSA B 3AaHVE.

- ObpaTuTe BHUMaHWE Ha [OCTaTOYHYI Tennousonsauuio Ans TpybonpoBoaoB XxonoAHon Boap! (cMm. M. “21 N3onaums nuHui Tpy6onposoaos” Ha cTp. 87).

- [Mpu NpsAMOM NoAKMoYeHU CMELLaHHON apMaTypbl K Tpy6onpoBoAam TeNNow BoAbl C MOCTOSIHHBIM MPOTOKOM (Hanp. 13-3a LMPKynsLumm)
3anpeLyaeTcs UCNoNb30BaTh ABONHON HACTEHHbBIN YrONbHUK
- OTAenbHYH NMUHUI0 NOAKMKYEHNUS NPUCOEANHANTE HA OCTAaTOYHOM PAcCTOSHUM OT MecTa 0T6opa BoAbl, YTOObI UCKMHOUYUTE HEAOMYCTUMBIN Harpes

CMeLLaHHOW apMaTypbl NOAKIIOYEHUST XONOAHOW BOAbI, MPUMep NOAKMYEeHNUs cM. puc. 5-4, ctp. 18).

W36eraiTe 3acTosi B Tpy6onpoBoaax us-3a peko MCNofib3yeMbIX MecT oT6opa BoAabl

PerynspHo npombiBaiiTe peako ncnosnb3yemble Mecta oTbopa BoAb! (Hanp. noaKIoYeHNs BOAb! ANt cafoBbIX paboT unu Ans NoanuTKv OTOI'IJ'IeHMH) nnu
nosabotbTech 0 perynspHom Bogoo6MeHe, Hanp. nyTem co3gaHusa NeTrnin NpoToka N3 HeCKOJTbKNX notpebutene.

MpocToe peLueHre Ans Peako UCMomnb3yeMbix MeCT 0TGOopa BOAbI B XKWUMbIX 3AaHMSX NoApo6HO onucaHo B rnase 5.2.2 Ha cTp. 18.

Tabn. 5-2 Ha cmp. 16 codepxxum 06wyt MonesHy UHgopMayuro 011 MPOEKMUPOBaHUS U 8bIMNOMHEHUS] HEOOMbWUX CUCMEM UMU MO3MaXHbIX NUHUU
mpy6ornposodos
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RAUTITAN
& B
&L

=
=

{

HacTeHHbIV yronbHuK

Puc. 5-2. lpoknadka T-ob6pasHol mpy6Ku rpu nosmaxHol / uHoueudyasnsHou fuHUU 8000npogoda ¢ 06beMoM < 3 11 - Ha rpumepe KyxXHuU

Mennadukc [lepexogHoi -
YronbHM

HacTteHHbIn
YrONbHUK
RAUTITAN

[1BOVHOM HACTEHHbIN
YrONbHUK
RAUTITAN

Puc. 5-3. lNocnedosamernbHasi npoknadka mpybornposoda ¢ o6bemMom < 3 11 - Ha npumepe 8aHHOU




HacTteHHbI [1BOHOWM HACTEHHbIN
YrOmnbHUK , yronbHuk RAUTITAN
RAUTITAN

5.2.21 MpuHUunN pa6oTbl

X - pekomeHOyeMoe paccmosiHue 0o noOKIYeHUs1 meriol 800bl, CM.

mabnuyy Huxe

Puc. 5-4. lNodkntoyeHue cmewaHHoU apMamypbl K mpybonposodam mensol
800bI C MMOCMOSIHHBIM MIPOMOKOM, MPUMEP: MOOKIIYEHUE C8EPXY

PekoMeHayeMoe paccTosiHMe X 40 NoAKMoYeHns Tennon soabi”

MoakntoyeHne ceepxy >15cm
BokoBoe noakntoyeHne >30cm
MopkntoueHne cHn3y >45cm

1) PekomeHOyemble 3Ha4eHUs OCHO8aHb! Ha USMEPEHUSIX, MPO8EOHHbIX
REHAU

5.2.2 Oco6bIv cnyyan: peako Ucnonb3yemMble
MecTa 0T60pa BOAbl B XXUNbIX 34aHNAX

Camoe npocToe peLueHne, No3BonsioLLee n3bexaTs 3acTos MMTLEBON
BO[bl, - 9TO CO3AaThb KOMbLEBbIE CUCTEMBI TPY6ONpoBoaoB. Kak Tonbko
notpebuTtens oTbupaeT Bogy, OHa NnepemeLlaeTcs B KonbLe. Tem He
MeHee, HECMOTPS Ha KOnbLieBYlO cuctemy TpybonpoBoga mMoxeT
BO3HVKHYTb 3aCTOW, eCrnv BHYTPU Kornblia HeT oTbopa BoAdbl UK OH
npoucxoauT HeperynsipHo. Hanpvmep, npu nogknoYeHnn Boabl Ans
cafoBbIX paboT 3MMON UNK NPU 3aMOSTHEHUM OTOMUTENBbHOM
CUCTEMBI.
CneuunansHoe KONbLEBOW

noakn4vyeHue CNCTEMDbI K

pacnpegenuTenbHbIM NUHUAM ANS XOMOAHOW BOAbl MOXeT
npeaoTBpaTUTL 3TO B HebonblUMX cucTtemax npoknagku. [ins atoro
pelleHnsa notpebytoTcs nuwb ABe T-obpasHble Tpybkn RAUTITAN,
nnu n3orHyTble T-obpasHblie Tpyokm RAUTITAN RX+ nnun T-o6pasHble

Tpy6ku RAUTITAN PX.

- Bo3aMOXHO  ynyJweHne TrUTMEHUYECKOTO
COCTOSIHMSI NUTBEBON BOAbI ANS PEAKO
ncnonb3yembix MecT oTbopa BoAbl COrnacHo nnaHy
- Vcnonb3yeTcs B coMeTaHuy C 4BOMHBIMU HACTEHHBLIMU
yronbHVKamu 4ns konbLeBoro Tpybonposoaa ¢
onTumarnbHbIM pacxonoMm

- BogoobMmeH B KomnbLIEBOW CUCTEME MPY HOPMasbHON
paboTe dhaHoBOW TPyObl BO3MOXEH 1 6e3 NOABUKHbBIX
yacTem

- He Tpebyet o6cnyxuBanusa B cootBeTcTBum ¢ DIN EN
806-5 (BO3MOXEH CKPbITbIA MOHTaX)

Puc. 5-5. lMpuHyun pabomsl Korbyegozo mpybonposoda ¢ uzoeHymou T-
obpa3sHoli mpybkoli RAUTITAN RX+

3a cyeT yMeHblUeHUs ANWHbI OCHOBHOW TpyObl U MCMOMNb30BaHNUS

nepexogHoro natpybka c 3agaHHOW ANUHOW Mexay ABymst T-

o6pasHbIMU TpybKamu, ycTaHaBnMBaeTCs pa3HOCTb AaBEHNI, KoTopast

O[HOBPEMEHHO Bbl3blBaeT BOAOOOMEH B KOMbLEBOW MpoKnazke npwu

[0CTaTOMHOM MOTOKE B OCHOBHOW Tpybe.

Ewe npuMepbl BO3MOXHbIX BapuaHTOB
NoAKN4YeHUs KomnbLieBOW NPOKNaaKu NMUHUK
TpybonpoBsoaa

Puc. 5-6. BapuaHmbl noOkoyeHusi Konbueeo2o mpybornposoda

MopxntodeHre KonbLEBOro TPyOONPOBOAA BbIMOSHSIOT C NPYMEHEHNEM
TponHuka RAUTITAN (RAUTITAN RX+, RAUTITAN PX). lMNMpu atom,
B 3aBVWCUMMOCTM OT OnpeferieHHoro NnKoBoro o6beMHOro pacxoga,
pa3mep haHoBOM TPyObl MOXET ObITb YMEHbLUEH UMK HET.




5.2.2.2 anMepbl MeCT ann3oanyveckoro niaHoBoro 0T6opa MarnbiX 06beMOB BOAbI B XWUIbIX 34aHUAX

PeweHnue, npegnaraemoe komnannern REHAU, B yacTHoCcTW, nogxoaut
NS XANBIX 30aHWIA, Hanp. Ans OAHOKBaPTUPHBIX N ABYXKBAPTUPHbIX
[OMOB, a Takke ANnsi HeGOMNbLINX MHOTOKBAPTUPHbLIX AOMOB, YTOObI
obecneynTb JOCTATOUHbIV YPOBEHb pacxoda B MecTax 3nmM304u4eckoro
nnaHoBoro oTéopa mMasnbix 06beMOB BOAbI B TPy6ONpoBoAax XonoaHom
BOZbI.

[na 6onblKx cucTeM, Kak Hanpumep, B CMOPTUBHbLIX COOPYXEHUSX,
oTensax, 60nbHULAX UK LWKONax, NPUHYANTENbHbIA pacxos XONoAHON

N ropsiyeit BoAbl JOMmxeH ObiTb obecneyeH He3aBUCUMO OT
notpebnenus. Ons atoro TpebylTCA CUCTEMHblE peLleHus Co
cneumanbHo apMaTypoi Unv aBTOMaTUYECKUMU MPOMbIBOYHLIMU

YyCTPONCTBaAMMW.

3a nogpobHoN KOHCYNbTaLMeENn O TOYHOM PeLLEHUN U BO3MOXHbIX

NPYMEHEHUsIX 3TUX peLleHnii obpallanTeck B bnnxkaniuee K Bam

6topo npogax REHAU.

Puc. 5-7. Mecma snu3oduyeckoeo rnnaHogozo ombopa Marsbix 06bemMo8 800kl 8 XUsbIX 30aHUSX

5.2.2.3 MecTa anu3opgn4eckoro nNyiaHoBoro oréopa cornacHo nnaHy mecrta

oT60pa BoAbl: NOAPOGHLIM NPUMEpP UCMNONb30BaHUS

IModknoyeHue nodayu 600kl 01t cadosbix pabom u crue/pakosuHa 8 rnodsasne

CTaHOapTHbIN TPONHKK

Moaco6Hoe nomelleHve

ocTeBow caHysen

A MopnuTka oTonneHns

H Mopgxniovyerne nogaum oAbl
Onsi cagoBbIx paboT

[ "Peseps ons paclmpenns” B
Yyepaa4yHOM NMoMeLLeHun

MecTa 3nM3ognM4ecKkoro
nnaHoBOro oTbopa Marbix
o6beMoB BOAbI

MoakntoyeHve nogayn Boabl
Ons cagoBbIx paboT
(Mopo3socToiikaa apmartypa)

Cnvs/pakoBuHa

3anopHas apmatypa ¢
HW3KOW NoTepen AaBneHns
(LwapoBoii kpaH)

M3meHeHne HanpaBneHusi
npoknaaky Tpyobl npu
NMoMOLLM KoreHa

B N3orHyThle T-o6pasHble
TPYBKN C YMEHbLLIEHHbIM
nepexoHbIM naTpyoGKom

PacnpegenuTenbHbli
TpybonpoBsog (xonoaHas
BOAA)




5.2.2.4 MNopgnexalyme coGnOAeHUIO FPaHUYHbIE
ycrnoBsus n npegesibl NPpUMeHeHus1

5.2.2.5 Pacuet napameTpoB

ﬂ - B opgHol konbueBoMm Tpy6onposoae

ponyckaeTtcsi He 6onee AByx noTpebuTenen.

- YT0oObl NOgAepKMBaTL HU3KYIO MOTEPHD AABMNEHMS, MO
BO3MOXHOCTW, HE UCMONb3YNTE YrONbHWUKN UIN KONeHa
B KONbLIeBOM TpybonpoBofe, a corHuTe Tpyody.

- [nsa 6noknpoBke KonbLieBoOro Tpybonposoaa
MCronb3ynTe apMaTypy C HU3KOW NoTepen AaBneHusi
(Hanpumep, WapoBble KpaHbl BMECTO KranaHoB).

- Mcnonb3yiite npsimoe nogkntodeHne haHoBoOW TpyObI
KOnbL,EBOro TpybonpoBoAa TOMbKO B 30HE XONOAHON
BOAbI.

- Cobniogante makcuMarsbHYH AMUHY
NpUCcoOeaMHAEMOro KonbLeBoro Tpyéonposoaa. Mpu
HeobXxoaMMOCTH yBENNYbTE pasmep KOmnbLIEBOro
TpybonpoBoaa (yunteiBanTe Bpems copoca Boabi!)
UNW pasfenuTe ero Ha HeCKONbKO Korell.

PacuyeTHo-npoekTHble Tabnuubl (cM. m. “5.2.2.5 PacyeT napameTpoB”)
He 3aMeHsIloT pasMepbl CUCTEM MNUTLEBOrO BOAOCHaAbXeHMUs
NoAXoAsLLMMM NporpamMmmamMm NpoeKkTnpoBaHusi, Takumm kak RAUCAD.
OHKM cnyxaT WCKNIYMTENbHO Ans NpaBUIIbHOrO Ha3Ha4yeHus
HeobX0AUMBIX KOMIMOHEHTOB, COOTBETCTBYHOLLIETO UX pacrnpeaeneHns
B 3aBWCUMOCTU OT pa3MepoB (aHOBOW TpyObl U KOMbLEBOro

TpybonpoBsoaa.

[lormkHo BbITb 0BecrneveHo Haanexallee
1cnornb3oBaHne aHoBol TPYGbl C 4OCTATOYHO

HanpasrneHve notoka

Puc. 5-9. lMpuHyun pabomsl Konbuyesozo mpyborposoda ¢ u3o2HymbiMu T-
obpasHbimu mpybkamu RAUTITAN RX+
El Bxon ocHoBHOI TpyObI
MepexopHow natpybok
Bbixon, dpaHoBoW TpyObI
KonbLeBow Tpy6onpoeoa
[nuHa konbLeBoro TpybonpoBoaa He LOIMKHA NpeBbIlLaTh
crneayLni MakCUMyM:
16 15 m
20 20 m

Tabn. 5-4. MakcumanbHasi OnuHa Konbuyegoz2o mpybonposoda

MepexoaHon naTpy6oK 1 Bbixoa haHOBOW TPYObI
[na pacyeta napameTpoB NepexoaHOro naTpybka u Beixoga
¢haHoBON TPyObl 4ENCTBUTENBHO CrieayoLlee:

BbICOKOM CKOPOCTbHO. |_|03TOMy AOJDKHO ObITb 0becneyeHo o B
- MepexoaHon naTpy6ok bixoa
cnepytolLee: CKOpOCTb NoToka B haHoBor Tpybe > 1 m/c caHoBOM
B TeyeHune, MuHUMyM, 90 cekyHf B AeHb TPy6bI
OunameTp Ouametp [OnvHa [MM] Ouametp
20 16 100 16 vnn 20
[ns obecnevyeHuss Heobxoaumon ckopocTu B chaHoBoW Tpybe, 25 20 100 20 unu 25
HeobxoAUMO AOCTWYb CreayoLLMX MUHUMArbHBIX 3Ha4YeHW 06 bEMHOro 32 25 150 25 yunm 32
pacxona: 40 32 200 32 unn 40
Pasmep cdaHoBOI TPYObI VIVETIVEN TS LRI SV ETNIY o EIO s Ta6n. 5-5. Pacuem napamempos nepexodHozo nampy6ka u 8bixoda
20 0,16 nlc paHosol mpyb6bi
25 0,25 n/c
32 0,42 n/c
40 0,66 n/c
Tabn. 5-3. Pasmep ¢haHogol mpybbl U MUHUMaSIbHOE 3Ha4yeHue 06beMHO20
pacxoda

Mpn Heo6Xx0AMMOCTU AN 3TOW LEenn AOMKHbI OblTb YCTAHOBIEHSI
aBTOMaTMYecKkue MpPOMbIBOYHbIE — YCTpOWCTBa, apmartypa C
NpOrpaMM1pyeMbIMU TUTMEHNYECKVMU CMbIBAMMW UM KPYMHBIE PErYTSPHO
ucnonb3yemMble NOTPEGUTENN BOAbI, Tak1e Kak, HanpuMep, yHUTa3 unu

OyuweBble CUCTEMDI.
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53 YcTpaHeHue 3arpsisHeHnsi BOAbl U OCHOBHbIe NpaBuna obe33apaxuBaHusl

OwWmBKN Npu NPOEKTUPOBaHNM, CTPOUTENBLCTBE U JKCMNyaTauum,
3aCTON MMM HeHagnexallee kayecTBO BOAbl (Hampumep, npu
NPOHMKHOBEHNW CTOKOB, MaBOAKax, PEMOHTHbIX paboTax Ha
BOAONPOBOAHOW CETW) MOTyT MPUBECTYU K 3arpsisaHeHuto. MpuynHon
BO3MOXHbIX 3arpsA3HeHUn TaKxe MOryT cTaTb aBapum B
BOZIONPOBOAHOW CETU, Hanpumep, Npu nonagaHnv B NUTALMNA
Tpybonposoa BoAbl n3BHe. [py npoBeAeHUN MeponpusTMIn No
obes3apaxuBaHuio crieqyeT cobnogate HopMbl paboyero ctaHaapTa
DVGW W551 n W557.

[e3nHdekuns cnuctem NUTbLEBOro BoaocHabxeHns Heobxoguma
TONbKO B UCKIOYMTENbHBIX Criydasx (npv 3apaxeHun). B nepsyto
oyepedb, TpebyeTca ycTpaHWTb BCe 3KCMyaTauWOHHblE W
VNHXXEHEePHO-CTPonTENbHbIE HELOCTATKN cUCTeMbI. [oBTOpHOE 1nu
nocTosiHHoe GakTepuanbHoe 3arps3HeHue BoAbl B AOMaLLHeN
cuUCTEME CaHWTapHO-TEXHUYECKOro 06opyAoBaHUSt 4acTo BbI3BAHO
cnocoboM MoHTaxa (TYNUKOBbIE Y4acTKu) W/UNU PeXMMOM
aKcnryaTaumm (GnuTenbHbIA 3acTO) U HE MOXET ObITb onpaBaaHVeEM
ONs NOCTOSIHHOW Ae3nHekumn.

5.3.1 Tepmuyeckasn gesnHdekumsa B cnyyae
3arpsAA3HeHus

B coBpemeHHbIx BogonpoBoaax (6e3 TynvKoBbIX y4acTKOB U T.M.)
pacTBopuMblEe B BOAE 3arpsi3HeHWs1 MOryT OblTb yaaneHbl nytem
VHTEHCUBHOW NPOMbIBKN BOLOMN.

Mpy nofo3peHnn Ha cepbesHoe 3arpsi3HeHNne MOXXHO MPOBECTU
[OMNONHUTESNBHY TEPMUYECKYH Ae3UHGEKLMIO CornacHo paboyemy
ctraHgapty DVGW W 551 B kayecTBe CpOYHOM M 3(PEKTUBHOMN
Mepbl. CornacHo NocneaHMM Hay4YHbIM AaHHbIM Npu TemnepaTtype
cebiwe 70°C Bce Haxogslmecss B BOAE MWUKPOOPraHU3Mbl U
OakTepuun, B T. 4. nervoHennsl, normbatoT. NMpu npoBeneHun
[aHHOWM npoueaypbl HEOOXOAMMO NPUHATL Mepbl, UCKIoYaLne
BO3MOXHOCTb TEPMUYECKUX OXKOTOB.

Bce Tpy6bl yHMBepcanbHon cucteMbl RAUTITAN anst nuteeBom
BOAbl U OTOMMEHWUSI NMPUroAHbl A1 MHOTOPa3oBOro TEPMUYECKOro
obes3apaxuBaHusa B COOTBETCTBMWU C paboymm cTaHZapTOM
DVGW W 551 npu 70 °C. Heobxogumo obecneuntb, 4TobbI Npn
TepMUYeckon AesnHdekunn He Obinn NpeBbILeHbl AoMYCTUMbIe
pabouve faBneHus.

5.3.2 Xumunyeckasn aesnHdpekuma B cnyvyae
3arpsisHeHusi

Ons gesuHdekuMn B JOMOMHEHWE K TePMUYECKOWN BCe valle
MUCNonb3yeTcsl Xumuyeckass AesuHdekums.  Xvmuyeckas 1
TepMuyeckasi Ae3vHeKUUs - 3To BCerga cepbesHoe UCnbiTaHue
Ons MatepuarnoB BOAOMNPOBOAOB MUTLEBON BoAbl. HekoTopble
Mepbl Ae3VHEKLUN, COrnacHo MocneaHnM WUccrnefoBaHUsAM,
HECOBMECTUMbI C UCMONb3yeMbIMU MaTepuanaMum BoAONPOBOAOB.
OTO OTHOCUTCS U K MaTepuanam, paHee CYMTaBLUMMCS JOCTaTOYHO
YCTOMYMBBLIMU K KOPPO3UM, TaKUM Kak, HepkaBetoLlas ctarnb, Meab

1 HEKOTOpbIE MOMNMEPDI.

Mepen NpoBefeHeM Taknx TEXHONOMMYECKMX npoledyp Heobxoanmo
ybeauTbes, 4TO BCe YacTu TpybonpoBOAOB TEPMUYECKN U XMUMUYECKN
npurogHbl Ans a1oro. AT0 perynupyeT pabouunii ctangapt DVGW
W 551. MNpwn HeobxoanmocTn ybeanTecs,

4YTO Ae3nHGMUMpYOLLEee CPeacTBO NOAXOAUT AN BCEX KOMMOHEHTOB
TpybonpoBoga v paspelleHo K MPUMEHEHWU U3roToBUTENEM
Oe3nHuumpytoLLero cpeacTaa.

5.3.2.1 Xummnueckasn “craumoHapHas aesmHdekuma”

[Ina KpaTKOCPOYHBbIX XMMUYECKUX Ae3nHdekuni ("cTaumoHapHas
Oe3nHdeKLmMs”) MOryT UCMOb30BaTLCA TOMLKO CrielyarnbHble akTUBHbIE
BellecTBa, KOTOpble yKasdaHbl B COOTBETCTBYIOLLNX HOPMATUBHbIX
[OKyMeHTax.

[esnHdekumnm B COOTBETCTBM C HOpMamu paboyero ctangapta DVGW
W 557 moryT npoBoanTtbea 6e3 yuwepba Ana yHKUMOHANBHOCTH
cvcTem NuTbeBoro BogocHabxeHns REHAU, ecrnin cobntofieHbl yenosust
NPYMEHEHNS AeVICTBYIOLLMX BELLECTB, UX KOHLIEHTpaLmu, AnUTENbHOCTb
BO3[EVICTBUSA U MaKkCMMarbHble TeMnepaTypbl, ykasaHHble B Tabn. 5-6.

CnegyeT OTMETUTb, YTO KOMOWHMpPOBaHHasi TepMOXMMUYecKas
Oe3nHdekuma ¢ TeMnepatypoii Beiwe 25 °C, a Takke NOCTOSHHbIE
UNn perynspHble LMKNbl Ae3vHdeKuun (Hanpumep, oguH pas
B Mecsl) He gonyckatoTcs. Mcxoasa ns cpoka cnyx6bl Tpyo,
obLee KONMYeCTBO LMKIOB AE3NHMEKLIMN OrpaHNYEHO NSATHIO
“cTauvoHapHbIMY fe3nHdeKumsMn”. B NpoTUBHOM criyyae Hemnb3s
rapaHTMpoBaTh, YTO TpyHa MPOCMYXUT NOMNOXEHHBIA CPOK.

OnepaTtop formkeH ob6ecneynTb, YTobbl BO BpeMst hasbl Ae3nHGeKLmH,

BKIno4aa nocrnenyrouyro cbaay NpoOMbIBKK, BOOa He 0T6MpaJ‘IaCb ona
Mcnosib30BaHMA NgbmMmu (Hanpmmep, nuTbeBas BO,EI,a).
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Makc. Ucnonb3yemas

2)
YKa3aHus No TeXHuKe LTINS
MapkupoBka ®dopma Bbinycka XpaHeHue B —) MpoAomXUTENBHOCTL NPUMEHEHUs
TeMnepaTtypa UCNONbL30BaHMUs B
Tpy6onpoBoae
Mepeknch BogHeiit pacTtBop XpaHuTb B TEMHOM Mpw pactBopax >5 %, 150 mr/n H,0,
Bonopoaa H,0 pasnnYHbIX npoxnagHoM MecTte TpebyeTcs 3almTHoe Makc. 24 4
; o
272 KOHLIEHTpaLmit oBopynoBaHue Tyae £25°C
Funoxnopur BogHblit pacTeop ¢ VsGeraiire sarpsisHenis, LLlenoYHoil, eakuii, 50 mr/n xnop
MaKc. cofepxaH1em XPaHUTL B TEMHOM, NPOXNGAHOM - g op 14, TpeByeTcs Makc. 12 4

MecTe, 3aKpbITbIM U B MPUEMHOM

HaTpua NaOCl 3awmTHoe oBopyoBaHne Ty S 25°C

noanoHe
[vioken [1Ba KOMMOHEHTA XpaHWTb 3aKpbITIM B OrucmTens, 3anpeiasTes 6 mr/n ClO2
a BAbIXaTb ra3006pasHblii Make. 12 4
xnopa ClO, (xnopuT HaTpus, TEMHOM 1 avokeua xnopa, TpebyeTca ~ oro
nepcynbar HaTpusi) NpoXIiagHoOM MecTe 3ALNTHOE 0BOpPYIOBAHHE Thae < 25°C

1) Heobxodumo cobnrodamb coomeememaytoujue UHCMPYKUUU 8 nacrnopme 6e3onacHocmu om KoMnaHuu-u3eomosumerns.
2) PaspeweHue om komnaHuu REHAU, 3arnpewaemcsi npesbiwame 3Mo 3Ha4yeHue 8 meyeHue 8ceao nepuoda Ucronb308aHuUs 8 11l6omM mecme mpybonposoda.

Tabn. 5-6. Xumuyeckas kpamkocpoy4Hasi 0e3uHghekyus, delicmayrouue sewjecmsa U KOHUeHmpayuu 8 coomeememeuu ¢ paboyum cmaHdapmom DVGW W 557

5.3.2.2 HenpepbiBHas xumu4yeckasa aesvHdpekyus

[Mpwn ncnonb3oBaHWK YCTPOWCTB C HEOrPaHNYEHHBLIM CPOKOM CrY>KObl Mbl B COOTBETCTBUM CO CPOKOM CIY>»Obl TPYObI 06LLAs NPOAOIKUTENBHOCTb

He MOXeM peKOMeHA0BaTb XMMNYECKYIO Ae3MHMEKLMIO CAHTEXHUKN, B LIMKIIOB HE AOSMKHA MpeBbiaTtb YeTblpex mecsues. B npoTuBHOM

0COBEeHHOCTU Kak NpoUNakTUYecKyo Mepy NpoTUB NIErMOHeNN, BBUAY  Criy4ae HEeBO3MOXHO rapaHTupoBaTb, 4TO Tpyba mnpocnyxuT

BO3MOXHOr0 MaTepuanbHoro yulepba Ans KOMNOHEHTOB KOMMYHMKALUMA.  MOMOXeHHbIN cpok. MNpoyre cpeactea AeaviHdeKLMmn, B 0COBEHHOCTH

B aTom criy4yae HeBO3MOXHO obecneynTb kakne-nmbo rapaHTum. CUMnbHblEe OKCUAAHTbLI (Hanp., 030H), He AOMMKHbI UCMOMb30BaTLCS HU
Npun Kaknx yCrioBusix.

B HekoTopblx cnyvasx TpebyeTcs NpoBecTW MOMHYK CaHauuto

KOHCTPYKUUIA B TEYEHWE ANUTENbHOrO NMMBO orpaHWYeHHoro nepvoaa,
Ons Yyero Heobxoayma xumuyeckast AeanHdekuyst. MpoBoauTs Nogo6HYH

,D,eSVIHd,’)eKLlI/I}O MOXXHO TOJ1bKO A0MYCTUMbIMU crnocobamu. I'Iapameprl, m HenpaBI/IJ'IbHO MNPOBEAEHHAs XMU4eckas unm

TepMuyeckast e3MHMEKLNSA MOXKET NPUYUHUTD
cepbesHbiv yuepb komnoHeHTam Bogonposoaa. lMNepen
Hayanom Takux npouenyp Heobxoaumo ybeantbes, 4To
BCE YacTW CUCTEMbl TEPMUYECKN N XMMUNYECKN
NpUrogHel 4ng nogobHeIx mep. MNMpun HeobxogumocTu
NPUMEHEeHNs Ae3NHPULMPYIOLLMX CPEeaCTB
NPOKOHCYNbTUPYNTECH C MPOVU3BOAUTENEM ITUX
cpeacTs. [Npu Tepmuyeckon aesnHdekumm HeobxoaMmo
NPUHSTE Mepbl NO NPEeAOTBPALLEHUIO OXXOrOBbLIX TPABM.
Mpu KPaTKOCPOYHON XMMUYECKOW Ae3NHDEKLUN
cnepnyet ybeanTbCs, YTO BO BPEMS €€ NPOBeAeHNs,

nepeyvmncreHHble B Tabnuue 5-7, 4OMKHbI KOHTPONMPOBATLCS C MOMOLLIBIO
M3MepUTENbHbLIX NPMBOPOB, HEMOCPEACTBEHHO 3a [03aTOPOM XMMUKATOB,
1 JOKYMEHTMPOBATLCS Ha NPOTSHKEHUM BCEro LKNa Ae3nHdekumn. Ecnn
ykasaHHble B Tabnuue 5-7 Buabl aKTUBHbIX BELLECTB, MX KOHLIEHTpaLuus,
NPOJOIKMTENBHOCTL BO3AENCTBUSA U MakCUMarnbHas TemnepaTypa
cobnogatoTcsl, BO3MOXHO MpoBeAeHne Ae3nHdeKkuny Bogonposoaa
REHAU 6e3 npekpalleHns nogayn Boabl.

5  Makc. npum. Makc. cpok npuMm.  Makc. Temn.

MapkupoBka KOHUeHTpauus? B Tpy6e® npUMeHeHus

Xnop Makc. 03 mrin MecsiLa 60°C BKIIOYAsi CTaAuUio NPOMbIBKM, HE MPON3BOAUTCS OTOOP
Cl, ©BOGOAHSIA X710 BOAbI AMNS HYX/, HaceneHus (HanpuMep, NUTLEBO
Jviokena Makc.0.2mrin 4 MecsLa 60°C BoAbl). Cnegyet cobniogaTe npaBuna TEXHWKN

xnopa CIO, 6€30MacHOCTU, MPeAn1CaHHbIe MPOU3BOAUTENIEM

1) Heobxodumo cobrodame coomeemcmeywue UHCMPYKyuU & 0e31HULNPYOLWNX CPEACTB.

nacriopme 6e301acHOCMU OM KOMMaHUU-u320mosumerisi.
2) PaspeweHue om komnaHuu REHAU; 3anpewaemcs npesbiwams 3mo

3Ha4yeHuUe 8 meyeHue ece2o nepuoda UCMOob308aHUs 8 N16OM Mecme

mpy6ornpoeoda.

3) MakcumanbHasi  pPoAOMKUMENLHOCMb — UCMO/Ib308aHUS,

KyMYTSIMUBHO 8 meYeHue cpoka Cr1yxbbl cucmems!

Tabn. 5-7 “OepaHudyeHHass NMo 6peMeHuU Xxumudeckass 0e3uHeKyus,
aKmueHble sewjecmsa U KOHUeHmpauusi coanacHo 3akoHy O
numsesol 6o0e om 2011 e.
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6 MOHTAXHbIE SJIEMEHTbI

E MOHTaX M3 HENOAXOASLUMX COSANHNTENBHbIX
3M1EMEHTOB MOXET MPUBECTU K UX MOBPEXAEHNIO U
BbIXOAY U3 CTPOSI CUCTEMBbI.

- He ponyckaeTcs 3ameHa cCoeaUHUTENbHBIX 3NEMEHTOB
RAUTITAN Ha coeanHuTenbHble 3eMeHTbl Ansg
naHenbHOro oTonneHus/oxnaxaeHns; (Hanpumep,
CUCTEMHbIE MEPEXOAHNKN N3 HEPXXaBetoLLIen cTanm).

- TpebyeTca cobnogeHne TpeboBaHUn kK pasmepam
COEOVHUTENbHbIX 3NIEMEHTOB.

- He ponyckaeTcsa ncnonb3oBaHve B yCTaHOBKax Ansi

NUTbLEBON BoAbl PUTMHIroB Ans cuctembl RAUTITAN,
OTMEYEHHbIX PO30BOW MapPKMPOBKOW, NMMB0 Puc. 6-2. HacmeHHblIl yeonbHuk RAUTITAN ¢ mennousonsyuoHHbIM
KoXyxom Rp%s

0603HaYeHHbIX Ha yNakoBKe, Kak Agetanu ans
oTtonnexus (Hanp. I'- n T-obpasHbix
NPUCOeANHNTENbBHBIX TPYOOK ANA pagnaTopos 1

HacteHHbin yronbHk RAUTITAN ans MoHTaxa Ha kpenneHus

- PaanuyHbix pasmepoB n MOHTa)XHOW AJTNHbI

KpecTOBWH); Bo3aMoXxHOe coyeTaHne CoeAHUTENbHbIX - C pasnnyHbLIMU BUAGMN COEANHUTENBHOI Pe3bObl
3MeMEeHTOB APYr C APYrOM yKasaHo B AeNCTBYIOLLEM - C BO3MOXHOCTbIO YCTAHOBKM C MOBOPOTOM Ha 45° Bneso nuéo
npanc-nucTe. BMpaBo
- Tennon3onsaumoHHbIN KOXYX Afs HacTeHHoro yronbHnka RAUTITAN
Rp%z
6.1 CkpbiTas npoknagka Tpyb6onpoBoaoB u

ﬂpVICTeHHbIﬁ MOHTaX
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Puc. 6-1. KpoHwmeliHbl u3 mnpoepammbl REHAU Puc. 6-3. lMpumep ycmaHOBKU MOHMaXHOU WUHbI

Kpennenus ansa HacteHHoro yronbHuka RAUTITAN u noakntoyeHne apmaTtypebl

- MpepBapuTensbHO 3BYKOM30MUPOBaHbI

- XecTkoe v rnbkoe ncnonHeHve

- OumHKoBaHHas cTanb

- MNpocTtoTa ucnonb3oBaHus

- MNpeaBapuTenbHO M3OTHYThIV HA 3aBOAE KPOHLUTEVH

- AN pasnu4HbIX NPUMEHEHNI

- MoHTaXHas LnHa B Ka4eCTBE YHMBEPCANbHOrO peLleHns Ans KPOHLITENHOB 0cobbix hopM

MprcoeanHeHne K HaCTeHHbIM yCTaHOBKaM C HAaCTeHHbIM yronbHkom RAUTITAN
- [InA NnpucoeanHeHns K MOHTaXXHOMY 3MeMeHTY

- AN rMncokapTOHHbIX NANUT

- AN cKpbITOro MOHTaXa CnvBHOro 6ayka

- Ans ApeBeCHOCTPYXEYHbIX NAnT
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6.2 OTKpbITas Nnpoknagka

Puc. 6-4. ®ukcupyrowuli xenob

Puc. 6-5. YHusepcanbHass mpyba RAUTITAN flex 3awenkusaemcs 8
ukcupyrouuli xenob
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- [Ina oTkpbITON Npoknagkn Tpybonposoaa OTANYHO NOAXOANUT
yHuBepcanbHasa Tpy6a RAUTITAN stabil:

- Jlerko rHeTcst

- He pecopmupyeTtcs

- MNpw oTkpbITOM Npoknaake rmbkux Tpyd REHAU (nonuatuneHoBble
Tpyobl RAU-PE-Xa) Mbl pekoMeHayem ncnonb3oBaTb
drKeHpyoLLMI kenob.

MpeumyLecTsa Npy UCMONb30BaHWUK

O ukcupytoLero xenoba c rubkumu Tpybamm ns
nonuatuneHa RAU-PE-Xa:

- NoBbILLEHNE XKECTKOCTN N3TMOOB;

- YBenuyeHve paccTosHUS Mexay KpenexHbIMu
xoMyTamu 8o 2,0 M He3aBMCUMO OT AvameTpa TpyObl;

- YMeHbLUEHME N U3MEHEHUS ANWHBI B 3aBUCUMOCTM OT
Temneparypbl

- MNpepoxpaHeHne oT NpoBMcaHns 1 6OKOBbIX NPOrMBOoB;

- AKKypaTHbBI BHELLHWUIA BUJ B Cllyvae OTKPbITOM
npoknagku Tpy6 RAU-PE-Xa;

- YOOGHbIN MOHTaX

- Kpennenue HenocpeacTBeHHO Ha Tpyoby;

- He TpebyeTcst gononHutensHoe Kpennexue (Hanp.,
coeavHuTenb AN NIUHUA, 30MEeHTA)




6.3 Mpumepbl NPpUMEHeHUs1 KPOHLITENHOB

6.3.1 lpumep o60pynoBaHNA BaHHON KOMHaTbI

KpoHwTtenH O ¢ ANUHHBLIM
NI KOPOTKUM HACTEHHbIM
yronbHukom RAUTITAN

CoeauHUTENbHbIN

yronok RAUTITAN ans

MOHTa)ka CITIMBHOIO KpoHwTenH UA ¢

6adka noj WTyKaTypKy HaCTEHHbIM YroNbHUKOM
RAUTITAN nop,
LUTYKaTypKy

KpoHwTerH D ¢ onuHHBIM 1nn
KOPOTKMM HaCTEHHbIM
yronbHukoMm RAUTITAN n ¢
KPOHLUTENHOM A58 0TBOAA MOofA,

NAOH nnu
cugpo Bo3moxkHO Takke
BbICOKOTEMMEpPaTypPHOr!
cokoTemMnepaTypHoro nocnegoBaTenbHas
npoknagka

KpoHwTenH O 75/150 ¢
ANVHHBIM [OBOWHBIM HAaCTEHHbBIM
HaCTEHHbIM YrofnbHUKOM ) VTOTTbHIKOM
RAUTITAN 1 C KpOHLUTENHOM RAUTITAN

Ons oTBOAa NoA CUAOH nnu

TpybonpoBoga ¢

BbICOKOTEMMNEPATYPHOIro
KOJ1eHa
Puc. 6-6. lMpumep npumeHeHUsi KPOHWMeUHO8 8 8aHHOU KOMHame U caHy3sne
C NoMOLLbI KPOHLUTENHOB MOXHO BbICTPO, HAaAEXHO U yaobHo © o
3aKkpenuTb apMaTypy ANns NOAKMHYEHUS CaHTEXHUKU. JA :
— e

MoHTaxHasi lWnHa ¢ ANUHHBIM Unn KOPOTKMM

HacTeHHbIM yronbHukoM RAUTITAN u ¢
KpenexHbIM aeMeHToM Ans cudoHa unm
BbICOKOTEMMEPAaTYPHOro KorneHa
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6.3.2 [pumep o6opyAOBaHUSA KyXHU

KpoHwTtenH O 75/150 ¢ AnvHHBLIM Unn
KOPOTKMM HACTEHHBLIM YrONbHUKOM
RAUTITAN 1 ¢ KpOHLITENHOM AN OTBOAA
nof, CMPOH MK BbICOKOTEMMNEPATYPHOIO

KoneHa

KpoHwTenH 75/150 ¢
OMVHHBIM UM KOPOTKUM
HaCTEHHbIM YroflbHUKOM
RAUTITAN

KpoHwTtenH Z 42 nnn Z 30
C ANTMHHBIM UMW KOPOTKUM
HaCTEHHbIM YronbHUKOM
RAUTITAN

KpoHwTewnH E ¢
ANVHHBIM U KOPOTKUM
HaCTEHHbIM YroflbHUKOM
RAUTITAN

Mcnonb3yeTtca
ans
NPUCOEAVHEHMS C
NMOMOLLIbO
NMPOTOYHOrO
HaCTEeHHOro
yrornbHuKa
RAUTITAN Takxe
Ha KPOHLUTENHaX

Puc. 6-7. lpumeHeHue KpOHWMEUHO8 Ha KyxHe
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6.3.3 [pumep o60pynoBaHUA B roCTeBOM CaHy3rne

KpoHwTenH O 100 ¢ ANVHHBIM Unn
KOPOTKUM HACTEHHbIM YrofIbHUKOM
RAUTITAN

KpoHwTteriH O 100 ¢ ANUHHBIM Unu
KOPOTKMM HaCTEHHbIM YrONbHUKOM
RAUTITAN 1 ¢ KpenexHbimM
anemMeHToM Ans cudoHa Unm
BbICOKOTEMMNEPATYPHOTO KOMeHa

KpoHwTenH D ¢ ANWHHBIM unn
KOPOTKMM HaCTEeHHbIM
yronsHukom RAUTITAN n ¢
KPOHLUTEMHOM Af1s 0TBOAA
noa cudoH nnu
BbICOKOTEMMEPATYPHOIo
KorneHa

Vcnon b3yeTcAa onga

”;‘ef o KpoHwTtenH Z 42 unn Z 30 ¢ RO

MOMOLLbIO
ONMWHHBIM U KOPOTKUM

MPOTOYHOrO
HaCTEHHbIM YrOSIbHKOM

HaCTeHHOro
RAUTITAN

yronbHuKka

RAUTITAN Takxe

[na HAaCTEHHbIX MOHTaXHbIX -
Ha KPOHLWTEeNHax

OOKOB C pacCTOSIHUEM MeEXAyY
HaCTEHHbIMW yronbHUkamm 40
MM PEKOMEHAYETCS YroNbHUK
RAUTITAN gns HacTeHHoro
MOHTaxa

Puc. 6-8. lMpumeHeHue KpOHWMEUHO8 8 20CMe8OM CaHy3rne
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7 NOAKJTKOYEHMUE K
BOOOHAIPEBATEJIAM

71 ANeKTpUYECKU NPOTOYHbLIN
BOAOHarpesaTenb

HwxenpuBeaeHHbIe anekTpyuYeckre NPoToYHblE BOJoHarpeBaTeny (CM.
Tabn. 7-1) MoryT ncnomnb3oBaTbCs B COOTBETCTBUMN C MHCTPYKLUMUSMMU
narotoutensi ¢ cuctemonn RAUTITAN. ConocTtaBbTe TexXHUYeECKMe
XapakTepucTukM obopyaoBaHust (MakcuMarnbHoe paboyee AaBreHve
1 MakcvmarnbHas Temnepatypa B paboyem 1 aBapuiiHOM pexunmMax) ¢
MakcMManbHO AOMYCTUMbIMU pabo4ynmMn napameTpamm CUCTEMBbI
RAUTITAN.

\ETTE O603HavyeHMe MouwHocTb [kBT] :;:f_::;e
AEG DDLE XX* 18 21 24 27  3MeKTpPOHHOe
CLAGE DBX 18 21 24 27  9NEeKTpoHHoe
CLAGE DCX 18 21 24 - 3MEeKTPOHHOE
CLAGE DEX 18 21 24 27  9neKTpoHHoe
CLAGE DSX 18 21 24 27  9NeKTpoHHoe
Junkers  ED XX*-2 S 18 21 24 - rvapas-oe
Siemens  Typ DEXX* 415 18 21 24 27  9NeKTPOHHOEe
Siemens  Typ DEXX*515 18 21 24 27  9NEeKTpoHHOe
Siemens  Typ DEXX* 555 18 21 24 27  9neKTpoHHoe
Stebel  peiwxest 18 21 24 27 snektponHoe
Eltron

Stebel  prexxesL 18 21 24 27 onexrpowroe
Eltron

Vaillant e VED 18 21 24 27  9NeKTpoHHoE
Vaillant e VED plus 18 21 24 27  3NeKTpOHHoe
Vaillant e VED exclusive 18 21 24 27 3M1EeKTPOHHOE

XX* = B mapkuposke rpodykma 8 0aHHOM Crlyyae yKka3aHa
coomeemcmayroujasi MOWHoCMs 8 KBm

Tabn. 7-1 Anekmpuyeckue npomoyHbie 800oHazspesameru, npedHasHaqyeHHble
0n1sa ucrnonb3osaHusi ¢ cucmemoll RAUTITAN, no cocmosiHuw Ha
uronb 2015 2o0a: dnsi HeobsizamesibHoO20 HavyaslbHo20 8blbopa
02080PEHO Pago u32omosumerisi ycmpolicmea Ha mexHu4ecKue
U3MEHeHusi
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7.2 Fa30BbLIN NPOTOYHLIN BOAOHArpeBarTenb

He ko Bcem rasoBbIM NPOTOYHLIM BOJOHArpeBaTensiM MOXHO
HanpsiMyto NOAKMoYaTh NoiMMepHble TpyObl. Mpu Bbixode Takux
npuGopPOB U3 CTPOSI BO3MOXHO 06pa3oBaHmne Ype3amepHO BbICOKOTO
[AaBrneHvst u Temneparypbl.

Heo6xoammo cobrtofgaTh ykasaHus npoussoauTens npubopa.

Pa3spelueHne Ha NoaKrtoYeHre ra3oBbIX NPOTOYHbLIX BOgOHarpesartenem K
yHuBepcanbHo cucteme RAUTITAN ans nuTbeBoro BogocHaGeHns
1 OTONMEeHNs MOXeT ObiTb MPEeAOCTaBEHO TOMbKO NPOM3BOAUTENEM
npubopa.

7.3 EMKOCTHbIN BoAoOHarpeBartesb

YHuepcanbHble cuctembl RAUTITAN ans nuTbeBoro BOAOCHabXeHUs
1 OTOMMEHUsI MOXKHO MOAKI0YaTh U K EMKOCTHOMY BOZOHarpeBaTterso
npu MakcvMmarnbHOW TemnepaType BOAbl B PeXMMe MOCTOSHHOro

notpebnenus 70°C

[nsa nogknoyeHns aneKTpuYeckmx 1 ra3oBbix
m NPOTOYHbIX BOAOHArpeBaTenein, a Takke gpyrux
BMAOB BOAOHAarpeBaTternen, KoTopble He yKka3aHbl B
HacTosiLen TexHn4Yeckon nHdopmMaLumm B Ka4ecTse
pa3peLUeHHbIX, HEOOX0AMMO NONy4YUTb paspeLleHme nx
npoussoauTens. [Mpu aTom cneagyet obpalaTe BHUMaHue
Ha Tun Tpy6 1 obnactb UX NPUMEHEHMS.

74 Cuctema conHe4yHoOro HarpeBa

YHueepcanbHasa cuctema RAUTITAN anst nuTbeBon Bodbl U OTOMMEHUSA
MOXET MCMOSb30BaThCs AN HarpeBaHus BOAbl C MOMOLLLI0
COJTHEYHbIX 3NTEMEHTOB MpPY MaKkcuMMarnbHOW TemnepaType BOAbl
B peXume noctosiHHoro notpebnerHns 70°C.

Mpv NpoBegeHwn psiga MeponpusaTUin (Hanpumep, yCTaHOBKa cMecuTens
ONs perynupoBaHus TeMmnepaTypbl ropsidein BoAbl) MOXET Npon3onTu
npeBbILIEeHWE AOMYCTUMOW TEMMNEPATYPbI.

Moatomy cuctembl RAUTITAN npegHasHaveHbl TONbKO ANs nogayu
BOAbI C perynupyemon temnepatypon (He 6onee 70°C) Ha Bbixoge 13
cmecuTens.



8 TMMOPABITMMECKOE UCTIBITAHUE U

MPOMbIBKA

8.1 OCHOBHbIe NMONOXeHUsA ONA UCNbITaHUA Nog,
AaBneHnem

YcneluHoe BbINOMHEHWE 1 JOKYMEHTMPOBaHWE
m rMAPaBNMYECKNX UCMbITAHNIA ABNSETCS
HEOTbEMIEMbIM YCIOBUEM NP NI0ObIX MPETEH3NAX MO
rapaHTumn komnaium REHAU mnm B pamkax cornatieHus ¢
LleHTpanbHbIM 06beanHEHeM No BONpocam CaHUTapHO-
TEXHUYECKOro, OTOMUTENBHOIO 1 KNMMaTU4eCKOro
o6opynoBanus (LOCTOK Nepmanun) o nepenaye
OTBETCTBEHHOCTMW.

E OTKNMOHEeHNss OT 3aJaHHbIX 3Ha4YeHun
Ons  rMapaBnMyeckmnx UCMbITaHUI 1
UCMbITAaHUA HA TEPMETUYHOCTb COrMacHoO CTaHaapTy
DIN EN 806 pgomkHbl ObITb NpegBapuUTenbHO
cornacoBaHbl C 3aKa3uuMkom U, Mpu
HeobXxoaMMOoCTH, cornacoBaHbl KOHTPAKTOM.

CornacHo ctangapty DIN EN 806-4 nepea BBOAOM B 3KCMyaTaumio
HeobXoAMMO NPOBECTU rMAPaBANYECKME UCTILITAHUS HA YCTAHOBIIEHHDIX,
HO elle He CnpsATaHHbIX NMHUAX TPy6onpoBOAoB.

CyXOeHusi 0 repMeTUYHOCTU CUCTEMbI Ha OCHOBE MMEHLLMXCS AaHHbIX
VCTbITaHWI NOA AaBrieHneM (MOoCTosIHHOe, NafatoLlee, NoBbILLatLLeecst)
MOryT ObITb CAeNaHbl TOJNbKO YCIOBHO.

- epMeTUYHOCTb CUCTEMbI MOXET ObiTb MPOBEpPeHa TOMbKO NyTem
BM3yarbHOro 0CMOTPa OTKPbITLIX NMUHUIA TpyGonpoBoaa.

- HebonbLumne yTeukn MoryT 6biTb OGHapYXeHbI / NMOKanM3oBaHbl TOMNbKO
npv BrU3yanbHOM OCMOTpPe (MPOTEYKM WM C MOMOLLbIO AeTeKkTopa
YTEUKW) NoZ, BbICOKUM AaBMEHNEM.

Pasgenenve pr60l‘|pOBO,E|a Ha Bonee Merkue ucnbiTatenbHbIe y4acTku
NnoBbILIAeT TOYHOCTb pe3yfibTaToB NCNbITaHUN.

CnegytoLasi UHGopMaLysi O MPOBEAEHUMN UCTIbITaHUI Ha FepMEeTUYHOCTb
OCHOBaHa Ha namsiTke “lpoBepka repMeTU4YHOCTU TPyGONpoBOAOB
NUTLEBOW BOAbLI MNPV MOMOLLM CKaToro BO3ayxa, MHEPTHOrO rasa unu
Boabl” LIOCTOK.

8.2 NMpoBepka Ha repMEeTUYHOCTb CUCTEM
NMTbLEBOro BoAOCHabxeHus Bogoun

8.21 MoaroToBka K ruapaBnnyYecKomy

ucnbiTaHUo

1. Heobxognmo obecneynTb OTKPbITBIV OCTYN K Tpy6onposoaam.

2. [lpn HeoBXOAMMOCTW yaanuTe NpeaoxXpaHnTENbHbIE YCTPOUCTBA
M CYETYUKM U 3aMEHUTE UX OTpe3kamu Tpy6 unu sarnyLukamu.

3. 3anonHute Tpybbl OT CaMOWN HUXHEN TOYKM (DUNBLTPOBaHHOW
Bogon 6e3 goctyna Bo3ayxa.

4. C nomoLLblo KpaHOB yAanuTb BO3A4yX U3 CUCTEMbI O TEX MOpP,
noka He ByaeT ycTaHOBIEH BbIXOA BoAbl 63 Bo3ayxa.

5. [Ans vcnblTaHWi nog AaBneHneM Heo6XoAMMO UCToNb30BaThb
mMaHomMeTp ¢ TouHocTbto 100 rlMa (0,1 6ap).

6. [logkntounTe MaHOMETP K TpyGonpoBoay NUTLEBOW BOAbI B
CaMOWN HUXHEN TOYKe.

7. TwaTtenbHO 3aKpolnTe BCe MecTa CnvBa.
Ha ucnbiTaHnsi nog AaBreHnemMm MoryT CUIbHO

m BNUSATb U3MEHEHNS TeMnepaTypbl B
TpybonpoBoae, Hanpumep, U3MeHeHWE TemnepaTypbl Ha
10 K moxeT BbI3BaTb U3MeHeHue gasnenuns ot 0,5 o 1
6ap.
B 3aBucuMOCTM OT CBOWMCTB MaTepuarna, n3 KoToporo
N3roTOBIEHbI TPYObI (TpyGa MOXET paclUnpaTbLCS C
yBENUYEHNEM [ABIEHNS), MOXET HabnoagaTbes
M3MEHEHME JaBlEeHUs B CUCTEME.

WcnbiTaTenbHoe JaBreHve, a Takke AaHHble KpUBO
N3MEHEHWs [aBieHVsl, CO3[aBaeMoro BO BpeMmsl
UCTbITAHUSA, He MO3BONSAT caenaTb 4OCTaTOYHble
BbIBOJbl OTHOCUTENBHO rEPMETUYHOCTU CUCTEMBI.
MoaTomy Becb TpyGONPOBOA NMUTLEBOW BOAbI, Kak TOro
TpebyloT cTaHAapThl, AOJHKEH ObITb MPOBEPEH Ha
repMeTUYHOCTb NOCPEeACTBOM BU3YyarbHOrO 0OCMOTpa.

8. Ob6ecneybTe, 4TOObLI TEMNEPATYpa OcTaBanach rno
BO3MOXHOCTV MOCTOSAHHOW BO BPEMS UCMbITaHUSA Nog,
AaBrneHvemM.

9. TlloaroToBbTe NPOTOKON FMAPABANYECKMNX UCTIbITAHWUM (CM. CTP.

33) n 3anuwmnTe AaHHble.
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8.2.2 Tl'mppaBnuyeckoe UcnbiTaHMe CUCTEM U3

Tpy6 RAUTITAN stabil unn nx kom6uHauum c
MeTannumyeckumm Tpybonposogamm

stabil

8.2.3 T'mppaBnuyeckoe ucnbiTaHue CUCTEM

RAUTITAN flex nnn nx komobunHauum c
RAUTITAN stabil n MeTannnuyeckumum
Tpy6ammn

flex

naenexuve [6ap]
A

1 foeeeees

A B |

» Bpems

0 10 40 [muH]

naenexve [6ap]
A

» Bpewmsi

150  [MuH]

Puc. 8-1. Huaepamma ucnbimaHull nod OaeneHuem Ons mpy6

RAUTITAN stabil 8 coomeemcmesuu ¢ namsmkoti L|OCTOK

A Bpewms abidepxku (npu Heobxodumocmu, nodkayka)

B lNposepka nod dasneHuem dnsa cucmem ¢ mpybamu RAUTITAN stabil u
cmewaHHbIx cucmem ¢ mpybamu RAUTITAN stabil @ kombuHayuu ¢
memannu4yeckumu mpybamu

[MocTeneHHO HapalMBanTe UCnbiTaTeNbHOE AaBeHne OO YPOBHSI
11 6ap B cucTeMe NMTbLEBOrO BOAOCHADXEHMS.

Ecnu pasHuua Temnepatyp okpyxatoLLen cpebl U BoApbl MPeBbILLIAeT
10 K, nepeg Hayanom ucnbiTaHui nNoa AaBrneHWeMm crnegyeT B
TeyeHrne 30 MUHYT OOXAaTbCHA BblpaBHUBAHUA TemnepaTtyp B
3anonHeHHoOM TpybonpoBsoge.

3aTtem yepe3 10 MUHYT NpoBepbTE UCMbITAaTENbHOE AABIEHME W,
npyv HeobxoaMMOCTN, BOCCTAHOBUTE HayanbHOE UCMbITaTeNbHOE
naenexve B 11 6ap.

OTmeTbTe UcMbITaTeNbHOE AABMNEHNE B NMPOTOKOE UCTbITAHUA.
Ewe yepe3 30 MMHYT 3anuwunTe ucnbiTatenbHOe OaBreHue B
NPOTOKOSE UCMbITaHWI NOA, AABMEHNEM.

[MpoBepbTe BCHO CUCTEMY MUTLEBOrO BOAOCHAGXeHUs1, 0COBEHHO
MecTa COeAMHEHWW, Ha npeameT yTeyek nyTeM Bu3yanbHOro
ocMoTpa.

Ecnun ucnbiTatensHoe gaBneHne ynano:
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CHoBa npoBeauTe TLLATENbHbIN OCMOTP TPyGOoNpoBoaa, MeCT cnvBea
1 COEANHEHNIA.

Mocne ycTpaHeHUsi NpUYMHbI NageHUs gaBreHus NoBTOpUTe
npoBepKy AaBreHus B cucteme (waru 1-6).

Ecnu Bo Bpemsi ocMoTpa yTeuku He obHapyKeHo,
rMApaBrMYyeckoe WCTbITaHWe MOXHO 3aBepLUnTb.

Puc. 8-2. Quazpamma ucnsimaHull nod dasneHuem 0nsi mpy6

RAUTITAN flex 8 coomeemcmsuu ¢ namsmkol LJ{OCTOK

A Bpewms ebidepxku (npu Heobxodumocmu, nodkayka)

B T'udpasnuyeckoe ucribimaHue cucmem u3 mpy6 RAUTITAN flex unu ux
kombuHayuu ¢ RAUTITAN stabil u memannuyeckumu mpy6onpogodamu

[MocTeneHHO HapalMBanTe UcnbiTaTeNbHOE AaBeHne OO YPOBHS
11 6ap B cucTeMe NMTbEBOrO BOLOCHAOXKEHMS.

MopnepxmBanTe UcnbiTatensHoe AaBneHne B TeveHne 30 MUHyT.
Mpy HeobXo4UMOCTU perynspHO BOCCTaHABMNMBAWTE UCTbITaTENbHOE
naBrneHve.

Yepes 30 MUHYT 3anuumTe UCMbITaTeNIbHOE AABIEHME B MPOTOKOI
MCMbITaHUNA.

[MpoBepbTe BCHO CUCTEMY NMUTLEBOrO BOAOCHAGXeHUs1, 0COBEHHO
MecTa CoOeAMHEHWN, HA repPMETUYHOCTb NMyTEM OCMOTpa.
lMocTeneHHO cHWXaNTe ucnbiTaTensHoe AaesneHue ¢ 11 6ap oo
5,5 6ap 1 3anuwmnTe UCnbITaTenbHOE AABMNEHWE B MPOTOKONE
MCMbITaHWI NOA AABMEHVEM.

Cuutante ncnbiTaTenbHOE OaBreHne Yepes 2 yaca u
3anvmTe ero B MPOTOKON UCTbITAHWIA NOA AaBEHNEM.
[MpoBepbTe BCIO CUCTEMY MUTLEBOrO BOAOCHAOXEHUS,
0COBEHHO MecTa CoefMHEeHUN, Ha npegMeT yTedek nyTem
BU3yanbHOro ocMoTpa.

Ecnu ucnbitatensHoe aaBsneHne ynano:

CHoBa nposeauTe TLaTenbHbI OCMOTP Tpybonposoaa, Mect
cnvBa 1 CoeauUHEHN.

[Mocne ycTpaHeHWs NPUYUHbLI NadeHUs OaBneHus
noBTOpMUTE MPOBEpPKY AaBneHus B cucteme (warun 1-7).

8. Ecnu Bo Bpems B13yanbHOro 0oCMOTpa yTeYkMU He 0BHapyXeHo,
TO UCNbITAHUA Ha repMeTU4YHOCTb MOXXHO 3aBepLUUNTD.
8.24 3aBeplieHMe ruapaBnUYeCKUX UCNbITaHUN

[Nocne 3aBepLUeHNst UCMIbITAHWUIA MO, AaBMEHNEM:

1.

4.

McnbiTaHua noa faBrneHnem JOoJKHbl ObiTh nogTeepXxaeHbl
B NMpoTOKone MCNbITAHUIA UCMONTHUTENEM U 3aKa34MKOM.

[leMOHTUpYyTE MaHOMETP.

lMocne npoBefeHUs UCMbITaHUIA NOA OaBrEHUEM
TpybonpoBoa NUTbEBOW BOAbl MO CaHUTAPHO-TUTMEHUYECKUM
coobpaxeHusam criegyeT TaTenbHO NpoMbIThb (CM. . 8.4, cTp.
32).

CHoBa yCTaHOBUTE JAEMOHTUPOBAHHbLIE paHee
npenoxpaHUTENbHbIE YCTPOMCTBA Y CHETUMKM.




8.3 MpoBepka Ha repMeTUYHOCTb CUCTEM
NMUTbEBOro BOAOCHAGXeHUA CXKaTbIM
BO34YyXOM UIIU MHEPTHbLIM rasom 6e3
npumecen macna

BaxxHasn nHdopmaums onst NpoBEAEHUS UCTIbITaHUIA NPY NMOMOLLM CKaToro

BO3/yXxa Unv MHepTHOro rasa 6e3 npumecen macna

- Hebonblune yTeykn mMoryT ObiTb OOHapYXEHbI TOMbKO C MOMOLLbIO
[EeTEeKTOPOB YTEeYKM MPU BbICOKUX UCMbITATENbHbIX AaBNEHUAX
(Harpy3o4Hoe ucnbiTaHne) 1 COOTBETCTBYIOLLEN BU3YyarbHON NPOBEPKU.

- VameHeHnst TeMnepaTypbl MOTYT NMOBMNUSATb HAa Pe3ynbTaT UCMbITaHWI
(nageHve nnu NoBblLLEHVe AaBneHus).

- CxaTblii BO34yX UMM MHEPTHBIN ra3 6e3 npumecein Macna siBnsioTCst
ckatblMu razamu. Takum obpasom, oT obbema Tpybonposoaa
HanpsiMyto 3aBUCST oTobpaxaemble pesynbTaThl AaBneHus. bonbLuoi
o6bem TpybonpoBoaa cokpallaeT BO3MOXHOCTb OGHapyXeHus
HebonbLUMX yTeYeK C NOMOLLbIO NaJeHUs AaBneHuns.

[eTtekTop yTeuku

Vcnonb3yinTe TONMbLKO Te AETEeKTOPbl yTeyek
(Hanp. neHswWwmeca cpeactea), KOTOpble WUMEIOT
devicteytowyto  peructpaumio B8 DVGW, un 6Gbinn
yTBEPXOEHbI COOTBETCTBYIOLLMM M3roTOBMTENEM Kak
MPUroAHbIe ANS UCMONb30BaHWS C TakKUMU MaTepuanaMm
kak PPSU n PVDF.

8.3.1 TlloaroToBKa K UCNbITaHUIO NoA AaBrieHMeM
NPV NOMOLLM CXKaToro Bo3ayxa umnm

MHepTHOro rasa 6e3 npumMecen macna

aasneHune [mbap]
A

3000 4
(3 6ap)

C

150 - —_
B

P

>t

10 — 60 MUH 2120 MUH 10MVIHV

Puc. 8-3. Juazpamma 2udpasnuyeckozo UCMbIMaHus rpu MOMOWU CxXamoao
8030yxa unu uHepmHoeo 2a3a be3 npumecel macna

A - [pedsapumernbHoe ucrnbimaHue, cM. mabsn. 8-1
B OcHosHoe ucnibimaHue nod dasneHuem

C UcnbimaHue Hagpyskol

0O6Lem TpyGonposoga Perynuposka no t" MpogonxutensHocTb "
<100 n 10 MuH 120 muH

=100 <200 n 30 MuH 140 muH

=200 n 60 MyH + 20 muH no 100 n

1) lMpubnuxeHHble 3HavyeHuUsi 8 3agucumocmu om obbema mpybornposoda
Tabn. 8-1. Obbembl mpybornposoda, epemsi 8bIOePXKKU U
podo/mKUMEeNbHOCMb UCHbimaHul

1. Heobxoammo obecneumnTb OTKPbITLIN AOCTYN K TpybonposBoaam.

2. Tpu HeobxoaMMOCTH yaanuTe 3aliUTHblEe YCTPOWCTBA U CHETUMKMN
1 3aMeHuTe ux oTpeskamm Tpyb nnm sarnyLukamu.

3. YcTaHoBWTE BbIMyCKHblE KManaHbl B JOCTAaTOYHOM KONMYeCTBE U B
NOAXoAALMX MecTax Ans 6e3onacHoro Bbinycka CKaToro
BO3/yXa.

4. YcTaHOBUTE MaHOMETP € ypoBHEM ToyHocTu 1 Mla (1 mbap).

5. TwaTtenbHO 3aKponTe BCe MecTa CrvBea.

m WcnbiTaTensHoe gaBneHre, a Takke Kpusas
konebaHu 4aBneHusl, BO3HMKaOLLEro BO BpeMsi

UCNbITaHWs, HE NO3BONSAOT cAenatb
yOOBNETBOPUTENbHbIE BbIBOABI OTHOCUTENBHO
repMeTMYHOCTM cucTeMbl. [103TOMy BCS yCTaHOBKa
AN cucTeMbl NMTLEBOIO BOOOCHABXEHMS, KaK TOro
TpebyloT cTaHAapThl, 4OMKHA ObiTb NPOBEpeHa Ha
YyTEeYKM NOCPELACTBOM OETEKTOPOB yTEYEK MU OCMOTpPA.

6. ObecneybTe, YTOOLI TEMNEpaTypa ocTaBanach Mo BO3MOXHOCTM
NMOCTOSIHHON BO BPEMS UCTMbITaHUsi MOA, AaBNEHNEM.
7. ToaroToBbTE NPOTOKON MMAPABANYECKUX UCTIbITAHUI (CM. CTP.

33) n 3anuwmnTe gaHHbIe.

8.3.2 OcHoOBHOe NHeBMaTU4YeCcKoe ucnbiTaHue

1. Bpewms BblAEPXKKN 1 UCTIbITAHWI BbIOMpanTe B COOTBETCTBUN C
Tabn. 8-1.

2. TlocTeneHHO HapaluMBanTe UCMbITaTENbHOE AABIEHME B CUCTEME
BoAocHabxeHust o 150 mbap.
Mo ucTeueHUn BpeMeEHN BbIAEPKKM CHOBA YBENUYLTE AaBIEHME.

3. Tlo ucteveHnn BpeMeHn BblGEPXKKM HaUMHaAWTE UCTbITaHUs Nog,
OaBlieHNeM: cumMTanTe UcnblTaTenbHOE AaBMNeHne 1 3aHecuTe ero
B MPOTOKOM UCMbITaHWI BMECTE C aHHbIMU O
NPOAOIKUTENBHOCTU UCTbITAHUNA.

4. Tlo ucteyeHun BpeMeHN UCNbITaHWIA 3anuLLNTE UCTbITAaTENbHOE
[aBreHne B NPOTOKOE UCMbITAHUI NOA AABNEHUEM.

5. TllposepbTe cuctemMy BOAOCHaGXeHMs, 0COBeHHO mMecTa
COEZIMHEHWIA, HA FEPMETUYHOCTb NMOCPEACTBOM AETEKTOPOB
yTeYeKk.

Ecnv ncneitatensHoe AaBneHve ynano:

- CHoBa npoBeauTe TLWaTenNbHbIN OCMOTP NUHUIA TpybonpoBoaa,
MECT CfnvBa ¥ COeAVHEHNIN C UCMONb30BaHNEM [ETEKTOPOB
yTeyek.

- YcTpaHuTe NpuyvHy NageHust AaBneHust u noBTopuTe
nHeBMaTNYecKkoe ucnbitanve (waru 1 - 5).

6. Ecnmn yTe4kKka He 06Hapy>KeHa, TO 3aHecuTe pesylbTaTbl OCMOTPa B
NPOTOKON UCMbITaHWI NOA, AaBMNEeHVEM.
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8.3.3 Harpy3ouHoe ucnbitaHue

1. TlocTeneHHO HapaliMBamTe UCNbITAaTENbHOE AaBneHue
B cucTeme BogocHabxeHus oo 3 6ap.

2. lMocne crTabunuszaumn p[aBneHUs CHoBa
yCTaHOBUTE UCNbITaTenbHoe gasneHve 3 6ap.

3. CuuTanTte ucnbiTaTenbHOe AaBfieHWE U 3anuLInTe ero B
NPOTOKOS UCMbITAHUNA.

4. Yepes
YPOBEHb

5. TllpoBepbTe cuCTeMy NUTbLEBOro BOAOCHabGXeHUs, 0COBEeHHO

10 MWHYT cuymTante wu 3anuunte

ncnblTatesibHOro gaBneHns.

MecTa COeMHEHI, Ha repMETUYHOCTb C MOMOLLbIO IETEKTOPOB
yTeyek 1 ocMoTpa.

B cnyyae obHapyxeHuUst yTeuku npyu ocMoTpe:
- YcTpaHuTe yTeyky U NOBTOPUTE UCTbITAHUSI HA TEPMETUYHOCTb
1 Harpy3o4Hoe McrbiTaHue B NOfTHOM o6beMme.
6. Ecnu yteyka He obHapyxeHa, TO 3aHecuTe
pe3ynbTaTbl OCMOTpa B NPOTOKOI UCMbITaHWI NOA
[aBreHvem.
7. Tlo 3aBepLueHuWto UcnbiTaHui cnepyeTt 6esonacHo
cOpocuTb AaBneHne U3 CUCTEMbI.

8.3.4 3aBeplueHMe NHeBMaTU4YECKUX UCTMbITaHUN
npyu NOMOLLM CXXaToro Bo3gyxa unm
MHepTHOro rasa 6e3 npumecen macna

[Mocne 3aBepLUeHNst UCNbITaHUI NOA AaBEHNEM:

1. WcnblTaHus nop gaBrneHneM AOMkHbl ObiTb NoATBEPXKAEHbI

B NPOTOKONE UCMbITAHUI UCNOMNHUTENEM U 3aKa34YMKOM.

2. [demoHTMpynTEe MaHOMeTp.

3. Tllocne npoBefgeHus MUCNbITaHUA NOA AaBreHnem Tpybonposoa
NUTLEBOW BOAbI MO CAHUTAPHO-TUMMEHNYECKM COOBPaXeHNsIM cneayeT
TWarenbHO NPOMbITh (CM. . 8.4, cTp. 32).

CHoBa yCTaHOBUTE OEMOHTUPOBAHHbIE paHee MpefoXpaHUTENbHbIE
YCTPOWNCTBA U CHETHUUKM.
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8.4 TlpombiBKa BogonpoBoaa

[na ynaneHust 3arpsisHEHNI, BO3HUKLLMX MPU MOHTaXe U XpaHeHUH,
BCE CIMBHbIE OTBEPCTUS CriefyeT OTKPbITb HA HECKONbKO MUHYT B
cootBeTcTBMM co ctaHaapTom DIN EN 806-4 n namatkun LJOCTOK
“MNMpombiBKa, Ae3nHdeKuMs 1 BBOA B JKCnnyatauuio TpybonpoBoaos
NUTLEBOW BOAbI” U CMbITb 3arpsi3HEHNS 13 BOAOMNPOBOAA.

Bonee 3atpaTtHbIi cnocob npombiBkM TpybonpoBoaa
BO3/YyLIHOBOASIHON CMECbio B COOTBETCTBUM cO cTaHAapTom DIN
EN 806-4 mMOXeT ncnonb3oBaTbCH Kak anbTepHaTBa NPOMbIBKE
TpybonpoBoAoB BOAOW, HO B COOTBETCTBUM C NaMSATKOM
LIOCTOK “NpombiBKa, Ae3nHeKuns 1 BBOA B 3KCNiyaTauuio
TpybonpoBOOOB MUTLEBOW BOAbI" MOXET MPUMEHSATHCS NULLb
Torga, Korga npombiBKa TONbKO BOAOW He Aana Xernaemoro
pesynbTata unu 6binn obHapyXeHbl 3HaYUTerbHble 3arpsi3HeHUs!
Tpybonposoaa.

lMpombIBka BO3ayLLUHO-BOASHON CMeChio TpybonpoBoaa yH1BepcanbHow
cuctembl RAUTITAN Ans nUTbEBON BOAbI Y OTOMMEHMUS, Kak NpaBuIio,
He TpebyeTcs.

MbI pekomeHayem MOMIHOCTbIO CNMBAaTh XWAKOCTb U3 Tpybonposoaa
NUTbEBOW BOAbI MO TMIMEHNYECKUM MPUYUHAM M MPU BO3MOXHbIX
3amopo3Kax, TOMbKO eCcnv HeT HernocpeACcTBEHHOW HeobXoaMMOCTH
BBOJa ero B akcnnyatauuto. ONopoXXHEHHY CUCTEMY Nepes BBOAOM
B 3KCMyaTauuto cneayet TwartebHO NPOMbITh.

Ecnn cuctema pomkHa octaBaTbCs 3amnOfTHEHHOW, HO MpU 3TOM ee
3KCryaTaums He OCyLLEeCTBMNSETCS, TO B COOTBETCTBUM CO CTaHAApTOM
DIN EN 806-4 npombiBKa MO rMrMEeHNYECKUM Mpu4mMHamM OOJDKHA
NOBTOPSATLCS C PErynsipHo.

8.5 MpoTokon rmapaBnUYeCcKUX UCNbITaHUNA:
cuctema RAUTITAN komnauun REHAU
(Tpy6onpoBoa ans nuTbLeBon BoAbl)

Ha crefyrwnx cTpaHuuax npueeeHbl 6naHku NPOTOKOSIOB UCTbITaHUN
noa gaereHnem npu noMmoLlu BoAbl, BoO3ayxa nnm MHEpPTHOro rasa.



MpoTokon ucnbitanun noa aasneHnem: cuctema RAUTITAN ot komnanun REHAU (Cuctema nuTbeBoro BogocHabxeHus),
npoBepka Ha ocHoBaHuu namaTkn LOCTOK ®opmynsp ruapaBnm4eckoro ucnbitTaHuA

1. [JaHHble 06beKTa

OObeKT:

Q @
~ REHAU

Unlimited Polymer Solutions

Opl’aHVI3aLI,VIF|-38Ka3‘-WIKZ

Ynuua/Homep goma:

MHaekc/Hac. nyHKT:

2. WcnblTaHus nog gaBneHnem

Tpy6onposog ¢ Tpybort RAUTITAN stabil (npyu Heobxoavmoctu B

Tpy6onposog RAUTITAN flex (npu Heob6xoaumocTy B codeTaHum ¢

co4yeTaHuu ¢ MeTarin4eckumm pr6aMM)

AT K (AT = TI'IOM - TBO/:(a)

RAUTITAN stabil unn ¢ metannuyeckumu tpy6amm)

McnbiT. gaen. 6ap (makc. pab. gas. 10 6ap x 1,1 =11 6ap)

WcnbiT. gasn. 6ap (makc. pab. gaB. 10 6ap x 1,1 =11 6ap)

Bpems oxungaHus MUH. (MUHUMYM 30 MUHYT)

MU/H.
10 muHyT, ecnn AT < 10 K
40 MuHyT, ecnn AT > 10 K

Bpemsi BblaepKKu

___ Gap
MopopepxuBanTe ncnbiTatenbHoe
nasneHue 11 6ap

WcnbIT. gasn.

bap
Mpn HeoGXOAMMOCTM CHOBa BOCCTAHOBUTE
ncnblTaTenbHoe gasnexHve 11 6ap

VcnbiT. gaen.

Ha repmeTnyHoCTb Gbina npoesepeHa BCA cucteMa nuTbeBoro
BOAOCHabXeHUs, B 0COBEHHOCTN MecTa CoeAMHEHWN,
nocpencTBoM OCMOTPA - YTEYKU HE O6Hapy)KeHbI

]

Ha repmeTnyHOCTb 6bina npoesepeHa BCA cuctema
NUTHEBOIO BOAOCHABXEHUS! nocpencTtesoM oCcMoTpa €
NnpUMEeHeHneM OEeTEKTOPOB yTeYek - YTEYKN He OﬁHapy)KeHbl

O

t ucnbiTaHnmn MUH. (MUHUMYM 30 MUHYT)

"'mapaBnuyeckoe ncnbiTaHne

Yepes 30 MuH. 6ap

WcnbiT. gaen. 6ap (5,5 6ap)

t ucnbiTaHun MUH. (120 MuH.)

Yepes 120 MuH. 6ap

3. OtmeTkM 00 ncnbiTaHusAX / 0 NpoBepke

[] Ha repmeTnyHOCTb Obina npoBepeHa BCA cuctemMa nNnnTbeBoro BOAOCHa0XeHusi, B 0COOEHHOCTH
MecTa CoeaMHEHWUN, NocpeacTBOM OCMOTpa - YTE4YKN HE OGHapy)KEHbI.

[ ] Cucrema nuTbeBOro BOLOCHAGKEHMUS MOMHOCTLIO repMeTUYHa.

4. TlopTBepxaeHue

[na 3akasyuka:

[ns ncnonHutens:

HaceneHHbI NyHKT:

[arta:

MpunoxeHus:
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Q @
~ REHAU

Unlimited Polymer Solutions

MpoTokon ucneiTaHun nof pasneHvem: cuctema RAUTITAN ot komnaHmm REHAU (Cuctema nutbeBoro
BOAOCHabXeHus1), ucneitaHms B cootBeTctBuM ¢ namatkon LLOCTOK dopmynsp vcnbiTaHns nog AaBrieHneM npu
nomMoLuM Bo3yxa Unm MHepTHOrO rasa

1. [aHHble obbekTa

OO6bekKT:

OpF-LI,MH-3aK83‘~WIKZ

Ynvua/Homep goma:

MHaekc/Hac. nyHKT:

2. OcCHOBHOE NHeBMaTUYECKOE UCMbITaHUE

Cpena: Cxatbln Bo3ayx 6e3
pen O NDMMECEil Macan []AsoT 1 AByokuch yrnepoaa ]
2.1 VcnbiT. gaen. mbap (150 mbap = 150 mlla)
2.2 OBwem Tpy6-1a A O6bem Tpy6-aa  t Boigepxkn® t ucnbitanmn®
<100 n 10 MUH. 120 MuH.
2.3 Bpewms BblaepKKu MUH.
- >100<200n 30 MuH. 140 MuH.
2.4 Tek. paBreHue mbap (150 mbap = 150 mla >200 n 60 v +20 mvH. /100 1
2.5 tucnbiTaHum MUWH. 1) OpueHmupogoYHbie 3Ha4YeHUs 8 3agUcCUMOCmuU Om

obbema mpybonposoda

2.6 Tek. naBneHue mb6ap (150 mbap = 150 mlla)

[[1 Ha repmeTnyHOCTb Gbina NpoBepeHa BCA CUCTeMa NMUTLEBOTO BOAOCHABXeHWs NocpeacTBOM OCMOTpa
C NMPUMEHEHVEM LEeTEKTOPOB YTEYEK - YTeUKM He OBHapYKeHbI.

3. [naBHble ucnbiTaHUSA

3.1 VcnbIT. gaBneHune

6ap (3 6ap)
3.2 [asn. yepes 10 MuH. Gap

3.3 OTtmeTkM 06 ncnbiTaHusax / 0 NpoBepKe:

[[1 Ha repmeTnyHOCTb Gbina nNpoBepeHa BCA CUCTeMa NMUTLEBOTO BoJOCHABGXeHMs! NocpeacTBOM OCMOTpa
C NMPUMEHEHVEM LEeTEKTOPOB YTEYEK - YTeYKM He OBHapyKeHbI.

[] Cucrema nutbeBoro BogocHabXeHusl MoNHOCTbIO repMeTUYHa.
4. TlopTeepxpeHue

[ns 3akasyuka:

[ns ncnonuurtens:

HaceneHHbIN NyHKT: Hara:

MpunoxeHus:
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9 KOJ®PULUMUEHT COMPOTUBIEHUA U
TABJIALUbI MOTEPb OABJIEHUA

91 KoadduumneHTbl MeCTHbIX conpoTuBrieHun § (3HavyeHue 3eT1a {) ansa coutuHroB RAUTITAN cornacHo
pabouemy ctaHgapty DVGW W 575 (Bbigepikka)

KoadbduumeHT conpoTuBneHns ¢
HapyxHbii guameTp

CokpawieHne  [paduyeckuii
COTNacHo cumeon?,

OutnHn" Pa6. craHg. yMNpoLLeHHOe Tpy6bl d, [MM]
DVGW W n3oGpaxerue 16 20 25 32 40 50 63
DN12 | DN15 | DN20 | DN25 | DN32 | DN40 | DN50

TponHuk — —

1 Otsoa ana TA ‘v 3,8 3,6 4,4 3,8 42 2,6 2,4
pasfeneHusi noToka
TPONHMK . Vo

2 lMporox Ans D - 1 1,0 0,9 11 0,9 1,0 0,5 0,4
pasfeneHusi noToka *
TponHuK -_—

3 O6paTHbIil NporoH | TG vf 39 38 45 39 4.4 2,7 2,4
Ons pasgern. notoka
TpPONHWK v

4 OTBoA Ans TVA 9,0 8,0 8,6 6,3 7,2 41 3,8
CoeaMHEHVs1 MOTOKOB = —
TponHmk ‘

5 MporoH ans TVD 17,3 13,5 16,4 12,2 14,2 7,8 71
COEAVHEHVSI MOTOKOB v -
TpOonHUK N S

6 OGpartHbiii nporoH | TVG -1 9,8 9,2 9,6 7,3 8,5 52 49
ans obben. NoToKoB *

7 Yron/konewo 90° | W90 fl__ 37 3,6 4,1 3,6 42 15 13

V/

8 Yron/koneHo 45° W45 ?( - 1,2 1,8 1,1 1,7 1,0 0,6
[MoHwxeHne (Ha oaHy

9 ANHILY N3MEpEHs)) RED —>v—> 0,6 0,6 0,6 0,6 0,5 0,4 -
[poTOYHbIN

10 HaCTEHHbIN YronbHUK | \W/S |_E 1,5 1,6 15 _ _ _ _
(HacCTeHHbIN YronbHUK) V?
lMpoTouHbIi
HaCTEHHbI YronbHUK

' Npoxon (npotounsin | WSD Hs &v 1,4 11 - - - - -
HACTEHHbIV YroNbHYK)
MpoTouHbINn -
HaCTEHHbI YronbHUK

12 Orgop (MPOTOYHbIN WSA V/‘A 1.8 19 B B B B B
HACTEHHbIN YrofbHUK)

—
13 Pacnpegenutens STV | V‘l | 1,0 1,1 - — _ _ _
14 Counererue K = = 06 06 | 07 | 06 | 06 | 03 | 03

1) Ansa ymeHbweHHbIX MPOUHUKO8 3Ha4eHUe conpomueneHusi 0OUHaKo8020 MpPOUHUKa C HAUMEHbWUM PasMepoM YMEHbWEHHO20 MPOoUHUKa ucnonb3yemcs 0ns
pacdyema nymu romoka

2) YcrosHoe o6o3HauyeHue 8 chopmyrie v Orisi CKOpocmu romoka ykasbleaem MecmoriosioxeHue amasnoHHOU OmHOCUMeibHolU CKOpocmu 8 cmaHd0apmHoM U
coeduHUMeIbHOM 3/leMeHme

3eTa-3HayeHus], ykasaHHble B Tabnuue, SBnstoTcs Bblaepkkol 13 nporpammbl dutnHroB RAUTITAN. 3eTa-3HaueHuUst Bcell nporpammbl (OUTUHIOB
VHTErpupoBaHbl B MPOEKTHOE nporpaMmmMHoe obecrneveHue ot komnaHum REHAU. 3etasHaveHns otaenbHbix putuHro RAUTITAN PX, RAUTITAN
RX+ 1 RAUTITAN SX moryT 6bITb NpeaocTaBneHbl N0 0TAeNbHOMY 3anpocy.
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9.2

Tabnuua noTepb AaBMeHUA ANA CUCTEM NUTbLEBOrO
BoaocHabxeHna RAUTITAN stabil 16-40

stabil

RAUTITAN stabil 16,2 x 2,6

v R v R v R v R v R v
nlc Mb6ap/m m/c mbap/m m/c mbap/m m/c mbap/m m/c mbap/m m/c
0,01 0,3 0,1 0,1 0,1 0,04 0,04 0,01 0,02 - -
0,02 1,0 0,2 03 0,1 0,1 0,1 0,04 0,05 - -
0,03 2,1 03 0,6 0,2 0,2 0,1 0,1 0,1 - -
0,04 34 04 1,0 0,3 04 0,2 0,1 0,1 - -
0,05 5,0 05 15 0,3 05 02 02 0,1 - -
0,06 6,8 0,6 2,0 0,4 0,7 0,2 0,2 0,1 - -
0,07 8,9 0,7 2,6 04 1,0 0,3 0,3 0.2 - -
0,08 11,2 08 33 05 1,2 0,3 04 02 - -
0,09 137 0,9 41 0,6 15 04 05 02 = -
0,10 16,5 11 49 0,6 18 04 05 0.2 0,2 0,2
0,15 337 1,6 99 09 36 0,6 1.1 04 04 0,2
0,20 56,2 2,1 16,5 13 59 08 18 05 0,6 03
0,25 83,8 2,6 244 16 87 1,0 2,6 0,6 1,0 0,4
0,30 116,4 32 33,8 19 12,0 12 36 0,7 1,3 0,5
0,35 153,8 37 445 2,2 15,8 14 48 0,9 1,7 0,6
0,40 196,0 42 56,6 25 20,1 1,6 6,0 1,0 22 0,6
0,45 243,0 47 70,0 2,8 24,8 18 74 11 2,7 0,7
0,50 294,7 53 84,6 32 29,9 2,1 9,0 1,2 32 08
0,55 3511 58 100,6 35 355 23 10,6 1,4 38 09
0,60 4121 6,3 117,8 38 41,5 25 12,4 15 44 1,0
0,65 47717 6,8 136,3 41 47,9 2,7 14,3 1,6 51 11
0,70 - - 156,1 4,4 54,8 29 16,3 17 58 11
0,75 - - 177,0 47 62,1 31 18,5 19 6,6 12
0,80 - - 199,3 5,1 69,8 33 20,8 2,0 74 13
0,85 - - 2227 5,4 779 3,5 23,2 2,1 8,2 14
0,90 - - 2474 57 86,5 37 25,7 2,2 91 15
0,95 - - 2733 6,0 95,4 39 28,3 2,4 10,0 15
1,00 - - 300,5 6,3 104,8 41 31,0 2,5 11,0 16
1,05 - - - - 114,6 43 339 2,6 12,0 1,7
1,10 - - - - 124,8 45 36,9 2,7 13,1 1,8
1,15 - - - - 135,3 47 40,0 29 14,2 19
1,20 - - - - 146,3 49 432 3,0 15,3 19
1,25 - - - - 157,7 5,1 46,5 3,1 16,4 2,0
1,30 - - - - 169,5 53 49,9 32 17,7 2,1
1,35 - - - - - - 53,5 34 18,9 22
1,40 - - - - - - 57,1 35 20,2 2,3
1,45 - - - - - - 60,9 3,6 21,5 2,4
1,50 - - - - - - 64,8 3,7 22,9 2,4
1,55 - - - - - - 68,8 39 243 25
1,60 - - - - - - 72,9 4,0 25,7 2,6
1,65 - - - - - - 771 41 27,2 2,7
1,70 - - - - - - 81,5 42 28,7 2,8
1,75 - - - - - - 85,9 44 30,2 2,8
1,80 - - - - - - 90,4 45 31,8 29
1,85 - - - - - - 95,1 46 334 3,0
1,90 - - - - - - 99,9 47 35,1 3,1
1,95 - - - - - - 104,8 49 36,8 32
2,00 - - - - - - 109,8 5,0 38,5 32
2,05 - - - - - - 1149 5,1 40,3 33
2,10 - - - - - - 120,1 52 42,1 34
2,15 - - - - - - - - 44,0 35
2,20 - - - - - - - - 45,8 36
2,25 - - - - - - - - 478 37
2,30 - - - - - - - - 49,7 37
2,35 - - - - - - - - 51,7 38
2,40 - - - - - - - - 53,7 39
2,45 - - - - - - - - 55,8 40
2,50 - - - - - - - - 57,9 41
2,55 - - - - - - - - 60,1 41
2,60 - - - - - - - - 62,2 4,2
2,65 - - - - - - - - 64,4 43
2,70 - - - - - - - - 66,7 44
2,75 - - - - - - - - 69,0 45
2,80 - - - - - - - - 71,3 45
2,85 - - - - - - - - 73,7 4,6
2,90 - - - - - - - - 76,1 47
2,95 - - - - - - - - 78,5 48
3,00 - - - - - - - - 80,9 49
3,05 - - - - - - - - 83,4 5,0
3,10 - - - - - - - - 86,0 50
3,15 - - - - - - - - 88,6 51
3,20 - - - - - - - - 91,2 52
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9.3 Ta6bnuua noTepb AaBneHUs ANSA CUCTEM NUTbLEBOIo flex
BoaocHabxeHua RAUTITAN flex 16-25

RAUTITAN flex

nlc mMb6ap/m m/c Mbap/m m/c Mbap/m m/c
0,01 0,3 0,1 0,1 0,1 0,0 0,04
0,02 0,8 0,2 0,3 0,1 0,1 0,08
0,03 1,6 0,3 0,6 0,2 0,2 0,12
0,04 2,6 0,4 0,9 0,2 0,3 0,16
0,05 39 0,5 1,4 0,3 0,5 0,20
0,06 53 0,6 1,9 0,4 0,7 0,24
0,07 6,9 0,7 2,5 0,4 0,9 0,28
0,08 8,7 0,8 3,1 0,5 1,1 0,31
0,09 10,7 0,9 38 0,6 1,3 0,35
0,10 12,8 0,9 4,6 0,6 1,6 0,4
0,15 26,1 1,4 9,3 0,9 3,2 0,6
0,20 43,5 1,9 15,4 1,2 53 0,8
0,25 64,8 2,4 22,8 1,5 7,8 1,0
0,30 89,9 2,8 31,6 1,8 10,8 1,2
0,35 118,8 3,3 416 2,1 14,2 1,4
0,40 151,3 3,8 52,9 2,5 18,0 1,6
0,45 187,4 43 65,4 2,8 22,2 1,8
0,50 227,2 47 79,1 3,1 26,8 2,0
0,55 270,5 52 94,0 34 31,8 2,2
0,60 317,3 5,7 110,1 3,7 37,2 2,4
0,65 367,7 6,2 127,3 4,0 43,0 2,6
0,70 - - 145,8 4,3 49,2 2,8
0,75 - - 165,3 4,6 55,7 2,9
0,80 - - 186,1 49 62,6 3,1

0,85 - - 208,0 5,2 69,9 3,3
0,90 - - 231,0 55 77,5 35
0,95 - - 255,2 58 85,5 3,7
1,00 - - 280,5 6,1 93,9 39
1,05 - - - - 102,7 41

1,10 - - - - 111,8 43
1,15 - - - - 121,3 45
1,20 - - - - 1311 47
1,25 - - - - 141,3 49
1,30 - - - - 151,8 5,1
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9.4

Ta6bnuua noTepb AaBrieHUA AnsA CUCTeM NUTbeBoro

BoaocHabxeHua RAUTITAN flex 32-63

flex

RAUTITAN flex 32x44 40 x 5,5 50 x 6,9 63 x 8,6
DN 25 DN 32 DN 40 DN 50
v R v R v R v R v
nlc mMb6ap/m m/c mb6ap/m m/c mb6ap/m m/c mbap/m m/c
0,1 0,5 0,2 0,2 0,2 0,1 0,1 0,0 0,1
0,2 1,6 0,5 0,5 0,3 0,2 0,2 0,1 0,1
0,3 3,2 0,7 1,1 0,5 0,4 0,3 0,1 0,2
0,4 53 0,9 1,8 0,6 0,6 0,4 0,2 0,2
0,5 7,9 1,2 2,7 0,8 0,9 0,5 0,3 0,3
0,6 10,9 1,4 3,7 0,9 1,3 0,6 04 04
0,7 14,4 1,7 4,9 11 1,7 0,7 0,6 0,4
0,8 18,3 19 6,2 1,2 2,2 0,8 0,7 0,5
0,9 22,6 2,1 7,7 14 2,7 0,9 0,9 0,6
1,0 27,3 2,4 9,3 1,5 3,2 1,0 11 0,6
1,1 32,5 2,6 11,0 1,7 38 1,1 1,3 0,7
1,2 38,0 2,8 12,9 1,8 4.4 1,2 1,5 0,7
1,3 44,0 3,1 14,9 2,0 5,1 1,3 1,7 0,8
14 50,3 3,3 17,0 2,1 58 1,4 1,9 0,9
1,5 52,0 35 19,3 2,3 6,6 1,5 2,2 0,9
1,6 64,2 3,8 21,7 2,4 7,4 1,6 2,4 1,0
1,7 7,7 4,0 24,2 2,6 8,3 1,7 2,7 1,0
1,8 79,6 43 26,8 2,7 9,2 1,7 3,0 1,1
1,9 87,9 45 29,6 2,9 10,1 18 3,3 1,2
2,0 96,5 47 32,5 3,0 11,1 19 3,6 1,2
2,1 105,6 50 35,5 3,2 12,1 2,0 4,0 1,3
2,2 115,0 52 38,6 3,3 13,2 2,1 43 13
2,3 - - 419 3,5 14,3 2,2 4,7 14
2,4 - - 45,3 3,6 15,4 2,3 5,0 1,5
2,5 - - 48,8 3,8 16,6 2,4 5,4 1,5
2,6 - - 52,4 39 17,8 2,5 538 1,6
2,7 - - 56,2 4,1 19,1 2,6 6,2 1,7
2,8 - - 60,1 4,2 20,4 2,7 6,7 1,7
2,9 - - 64,1 44 21,7 2,8 7,1 1,8
3,0 - - 68,2 45 23,1 2,9 7,5 1,8
3,1 - - 72,4 47 24,5 3,0 8,0 1,9
3,2 - - 76,8 48 26,0 3,1 8,5 2,0
3,3 - - 81,2 5,0 27,5 3,2 9,0 2,0
3,4 - - 85,8 5,1 29,0 3,3 9,5 2,1
35 _ - - - 30,6 34 10,0 2,1
3,6 - - - - 32,2 35 10,5 2,2
3,7 - - - - 33,9 3,6 11,0 2,3
3,8 - - - - 35,6 3,7 11,6 2,3
39 - - - - 37,3 38 12,1 2,4
4,0 - - - - 39,1 39 12,7 2,4
4,1 - - - - 40,9 4,0 13,3 2,5
4,2 - - - - 42,7 41 13,9 2,6
43 - - - - 44,6 4,2 14,5 2,6
4,4 - - - - 46,5 43 15,1 2,7
45 - - - - 48,5 4.4 15,7 2,8
4,6 - - - - 50,5 45 16,4 2,8
4,7 - - - - 52,6 4,6 17,0 2,9
4.8 - - - - 54,6 4,7 17,7 2,9
49 - - - - 56,7 4.8 18,4 3,0
50 - - - - 58,9 49 19,1 3.1
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YHUBEPCAJIbHAA CACTEMA RAUTITAN

ansAa OTonJEHUA

10 O6nacTb NpUMeHeHus 41 133 MoHTaxHbI y3en oTonnennsa RAUTITAN ans
101 CoepaunHutenbHble anemeHTsl RAUTITAN ans OTOMMTEILHOTO NPMBOPA C HIKHIM MOAKIIOHEHNEM 52
TpybonpoBoga oTonneHus 41 134 [MpsiMoe noakntoYeHne ¢ NOMOLLbIO YHUBEPCArbHOW
10.2 3alUnTa OT NPOHMKHOBEHNS KNCTOPOAa 42 Tpybsl RAUTITAN stabil k otonutensHomy npubopy c o
HVDKHUM MOAKITOYEHNEM
103 CrannapTel v AVpeKTUBL! 42 13.5 KomnnekT -06pasHbix npucoeanHUTENbHbIX TPYOOK
104 TpeboBaHusi k Boae Ans oTonnexHus 42 RAUTITAN ans noakmoYeHns K OTONUTENbHbIM
10.5 TpeboBaHWs K cMcTemaM OTOMMEHUsi FOPSHO BOAON 42 npuGopam ¢ GOKOBbIM MOAKIIOYEHNEM 53
10.6 CycTeMa COMHEYHOro Harpesa 42 13.6 [MpsiMoe nofknoYeHne ¢ NepexoaHNKOM C HapY>XHOM
pesb6ori RAUTITAN k oTonuteneHbImM npubopam ¢
6OKOBbIM NOAKITOYEHNEM 53
1" MapameTpbl cUCTEMBDI 43
11 TemnepaTypa NpsiMoro n o6paTHoOro noToka 43 14 O6LuMe yKa3aHWUSA N0 MOHTAXY 3NEMEHTOB
11.2 MnaBatoLLmin pexmnm oTonneHus 43 NPUCOeAVHEHUSI OTONUTENbLHBIX
11.3 MOCTOAHHBIN PeXUM OTOMNEeHUs 43 npu6opos 54
114 Pexum makcumarnbHON Harpy3ku (crew. NpuMeHeHne) 43 141 TEXHONOMMYECKVE XAPAKTEPMCTUN 54
142  Pe3bb03axMMHblE COeaNHEHUs 54
12 MoaknioyeHue K OTONUTENbHbLIM 143 OCHOBHLIE NONOXEHHS 55
an60paM us nona 44 14.4 PacwupeHnue npucoeguHuteneHbix rapHutyp RAUTITAN
121 KomnnekT M-o6pasHbix NpucoeanHUTENbHBIX TPYOOK K paguaTtopy 55
RAUTITAN 13 HepkaBetoLLen cTanu Ans NOAKMIYeHNs K
OTOMUTENBHLIM NPUGOPAM C HKHUM NOAKITOYEHNEM 45 14.5 2V’&KS_T_'I'_‘|[":NF'°6pa3Hb'X NPUCOEANHUTENbHBIX TPYBOK 56
12.2 KomnnekT M-o06pa3Hbix NpucoeanHUTENbHBIX TPYOOK
RAUTITAN 13 Meau Anst NOAKMIOYEHNS K OTOMUTENbHBIM 14.6  lNpouecc MOHTaxa NPUCOEANHUTESIbHBIX FapHUTYD
NprBopam C HKHUM MOAKITIOHEHNEM 45 RAUTITAN - lMpumep 57
12.3 KomnnekT T-o6pasHbix anemeHToB RAUTITAN gns
MOAKIOYEHNSA K OTONUTENbHBIM NPMBOPaM C HKHUM 15 MopknioyeHne pe3b603aXKUMHbLIM
NOAKMoHEHNEM 46 COeAMHEHUEM C KONbLOM 58
124 MpsiMoe NoAKIoYEHNE C MOMOLLBK YHUBEPCarbHOM 151 TexHomornyeckme xapakTepucTuKu 58
TPyObl RAUTITAN stabil k oTonutensHomy npubopy 15.2  Tlpouecc MoHTaxa pe3bboBbIX COEANHEHNI C OBXVMHbBIM
HWKHUM MOAKIIOYEHNEM 47 o RAUTITAN 59
UTUHTOM
12.5 MpsiMoe nofknyYeHne ¢ NOMOLLbI0 YHUBepcanbHON
Tpy6bl RAUTITAN flex 1 komnnekTa npucoeguHUTENbHbIX
3M1EMEHTOB K OTOMUTENbHOMY NPUBOPY C HXHUM 16 Apmarypa 60
MOAKTIIOHEHMEM all 16.1 Mapa wapoBbIx kpaHOB 60
12.6 KomnnekT M-o6pasHbix npucoeanHUTENbHbIX TPYOOK - ; 3
RAUTITAN gns nogkntoyeHns K oTonuTensHbIM npubopam 16.2 Kowmnnext hunnene# Ana npucoeauHenus G vz x G 7 60
¢ 6OKOBbIM NOAKMNIOYEHNEM 48
12.7 KomnnekT T-06pasHbix NpUCcOeaNHNTENLHBIX TPYBOK 17 HononHuTenbHbIe KOMNMEKTyoWMe Ans
RAUTITAN fns nogknioYeHns K oTonUTenbHbIM CUCTEMbI 61
I'IpVIGOpaM C BOKOBBLIM NOAKIIOYEHVEM 48 171 erCTOBVlHa RAUTITAN 61
17.2 PacnpegenutenbHbiii KONNEKTOP U3 HepXaBetoLLen
13 MoaknoyeHne K OTONUTENbHbIM cTanm 61
npuéopam 13 CTeHbl 49 173  [ekopaTueHas Haknamka Ans Ayx Tpy6ok 62
131 KomnnexT '-06pasHbix npucoeanHuTenbHbIX TpyGok 174  3amblkaroLimMil y4acToK C BO3AYXOOTBOAYMKOM 62
RAUTITAN 13 HepxaBeloLue/ CTarnm A MoAKIoYeHIs 175 PacnpepenutensHas rpebeHka ¢ HaABWKHBIMU Mnb3amn (3
K OTONMTENbHLIM NPMGOpPaM ¢ HKHUM nogkntoveHrem 50
13.2 Bnok npucoegnHutensHbin RAUTITAN stabil ans 176 MOHT&XHbI KOMNNEKT AN TENNOCHET KA 63
OTONUTENBLHOO MPUBOPA C HIKHIM NOAKITIOYEHNEM 51 177 PacnpepenurernbHble Wkadbl 63
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18 MoaknioyeHne oTonuTenbLHOro Npmubopa

M3 NAIMHTYCHOro KaHana 64
18.1 O6nacTtb NpUMeHeHus 64
18.2 [MopgkntoyeHne oToNUTENLHOrO NPMbopa 13 NIIMHTYCHOrO

kaHana 64
18.3 KomnnekT Teneckonnyecknx yrnoBbIx

pe3b603aXKUMHbIX 3NTIEMEHTOB 67
18.4 KomnnekTbl IpUcoeanHNTENbHOM rapHUTYPbl

SL RAUTITAN 67
18.5  O6we ykasaHus no NUHTYCHbIM KaHanam 68
19 UcnbiTaHua noa AaBneHuem 69
191 OcHOBHbIE NONOXEHWS AN1A UCTbITaHWI NoA AasneHnem 9
19.2 [MpombIBka oTonMTensHoro obopynoBaHus 69
19.3 [MpoTokon rmgpaBnMYecKkux NCNbITaHUA: cucTema

RAUTITAN komnaHum REHAU (MoHTax oTonneHus) 69
20 Tabnuubl noTepu AaBneHus 4l
201 Pacuét ansa tpybonposoaa 71
20.2 O630p Tabnuu NoTepb AaBneHns 71
20.3 YkasaHusi no nonb3oBaHuio Tabnuuen 1 K npu pacuete

noTepb AaBrneHns 71
204 Tabnuua notepb AaBneHns TpybonpoBoAa OTONNeHNs

(pacwupenue 1 K) 73
20.5 Tabnuua notepb AaBneHus Tpybonposoaa OTOMMeHns

RAUTITAN stabil16,2 x 2,6 (pacwupenue 10, 151 20 K) 74
20.6 Tabnuua notepb AaBneHus TpybonpoBoaa OToNMneHms

RAUTITAN stabil 20 x 2,9 (pacmpenve 10, 151 20 K) 75
20.7 Tabnuua notepb AaBneHust Tpybonposoaa OToNMeHns

RAUTITAN stabil 25 x 3,7 (pacwvpenue 10, 151 20 K) 76
20.8 Tabnuua notepb AaBneHust Tpybonposoaa OTONMeHNS

RAUTITAN stabil 32 x 4,7 (pacwupenue 10, 151 20K) 77
20.9 Tabnuua notepb AaBneHus Tpybonposoaa OTONMNeHns

RAUTITAN stabil 40 x 6,0 (pacwvpenne 10, 151 20 K) 78
20.10  Tabnuua noTepb AaBneHus TpybonpoBoaa OTOMNEHNs

cuctembl RAUTITAN flex 16 x 2,2 (pacwmpenne 10, 15

n 20 K) 79
20.11 Tabnuua notepb AaBneHusa TpybonpoBoaa OTOMMeHUs

cuctembl RAUTITAN flex 20 x 2,8 (pacwmpenne 10, 15

1 20 K) 80
20.12  Tabnuua noTepb AaBneHus TpybonpoBoda OTOMNEHNS

cuctembl RAUTITAN flex 25 x 3,5 (pacwmpenne 10, 15

1 20 K) 81
2013  Tabnwuua notepb AaBneHusa Tpybonposoaa OTOMMEHUS

cuctembl RAUTITAN flex 32 x 4,4 (pacwwpenne 10,

151 20 K) 82
20.14  Tabnuua noTepb AaBreHus TpybonpoBoaa OTOMNEHNS

cuctembl RAUTITAN flex 40 x 5,5 (pacwmpenne 10, 15

1 20 K) 83
20.15 Tabnuua notepb AaBneHus TpybonpoBoaa oToNneHust

cuctembl RAUTITAN flex 50 x 6,9 (pacwwpenwne 10,

15, n 20K) 84
20.16 Tabnuua notepb AaBneHus TpybonpoBoaa oToNneHust

cuctembl RAUTITAN flex 63 x 8,6 (pacwwmpenune 10,

151 20 K) 85
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10 OBJIACTb NMPUMEHEHWUA

10.1 CoeauHuTensHble anemeHTbl RAUTITAN ans tpy6onpoBoaa otonneHus

Puc. 10-1. Tpybbi RAUTITAN dnsi mpy6onpoeoda omonneHusi

CoepuHutenbHble anemeHTbl RAUTITAN gnsa Tpy6onpoBoaa oTonneHus

[nawm. Tpy6Gbl PUTUHIU HapswxHble runb3abl

‘ ET

RAUTITAN PX
20

stabil
25 YHuBepcanbHas Tpy6a RAUTITAN RX+
32 flex
YHuBepcanbHas Tpyba
RAUTITAN flex
‘ Cii
50
63 RAUTITAN RX+ RAUTITAN MX
CoeavHUTeNbHbIE 3NIeMEHTbI A1 NOOKITIYEeHUA paguaTopa U3 NIIMHTYCHOro KaHana
16
stabil ‘ ‘
YHuBepcaneHas Tpy6a RAUTITAN stabil

20

KomnnekT couttnHros SL
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10.2 3awwmTa OT NPOHUKHOBEHUS KUcnopoaa

- YHuBepcanbHas Tpy6a RAUTITAN stabil ycTonunBa Kk KucnopoaHow
anddysun bnarogapst antoMMHUEBOMY MOKPLITUIO.

- YHuBepcanbHasa Tpy6a RAUTITAN flex nmeeT B ocHoBe maTepuan
RAU-PE-Xa ¢ KUCMOPOAHBIM U30NMPYHOLLMM MOKPLITUEM U
YCTONYMBBIM K KncnopogHon anddysum cornacHo DIN 4726.

10.3 CrtaHA@apTbl U AUPEKTUBDI

DIN CERTCO

Pernctpauusi B DIN CERTCO noartsepxaaeT npurogHocTb Tpy6 n3
RAU-PE-Xa ans Tennosbix KOMMyHuKaumuin cornacHo DIN 4726/DIN
EN ISO 15875 - knacc npumeHeHus 5, n Tpebyemyto ansi 3Toro
3aLUMLLEHHOCTb OT KUCNOPOoAHON Andddy3nmn Anst yHuBepcanbHOn
Tpy6sl RAUTITAN flex.

TexHUKa coeauHEeHUIN C NOMOLLbI HAABWXHbIX MMNb3

- TexHuka CoefiHEHUI C MOMOLLbI0 HaABWXHbIX MMIb3 COXpaHsieT
repMeTU4HOCTb B TeYEHNE ANuTenbHOro cpoka, cootsetctayeT DIN EN
806, DIN1988 1 pabouemy ctangapty DVGW W534, 3apeructpupoBaHa
B DVGW;

- WcnonbayeTcs Ansa yknagky nopf WUTyKaTypKy UINn B CTsbkke 6e3
PEBU3NOHHbIX NIFOYKOB UM aHanormyHoro obopyoBaHusi cornacHo
DIN 18380 (VOB/C).

- CoegmnutenbHble anemeHTbl RAUTITAN Henbas

E nyTaTbe C COEANHUTENBHBLIMW 3ANIEMEHTaMM1
naHenbHOro OTOMNIEHNS/OXNaXOEeHUS.

- B cucteme otonneHus paspeluaeTcs UCNoNb3oBaHne
TonbKo coeanHnTenbHbix anemeHToB RAUTITAN.

- TpebyeTtca cobntogeHune TpeboBaHui K pasmepam
COEAMHUTENbHbIX 3/1EMEHTOB.

- TouHas nHdopMaumst 0 KOHKPETHOM Ha3HaYeHUN
onpeaeneHHbIX COeAMHUTENbHbIX 31IEMEHTOB
npvBefeHa B 4ENCTBYIOLLEM Mpanc-nucTe.
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10.4 TpebGoBaHMA K Boge ANA OTONMEHUA

CBolicTBa BOAb! A5t OTONMEHUS JOMKHbI COOTBETCTBOBATb
ykasaHHbiM B VDI 2035.

Mcnonb3oBaHue MHrMGUTOPOB, aHTU(PU30B U
E Apyrux nogobHbIx 406aBOK K TEMMOHOCUTEND
MOXeT NPUBECTU K MoBpexaeHuto Tpybonposoaa.
[nsi npumeHeHns yka3aHHbIX cpeacTB TpebyeTcs
nonyyYnTb paspeLleHne Ux Npou3BoanTENs 1 oTaena
akcnnyatauun REHAU.
Mo aTomy Bonpocy obpatuTech k NpeacTaBUTENAM
cBoero 6topo npogaxx REHAU.

10.5 TpeboBaHusA K cuctemam oTonneHus

ropsiuen Bogomn

- CucTembl oTOMNEHUst B JOMax AOIMKHbI COOTBETCTBOBATH
ctaHgapTy DIN EN 12828

- DIN EN 14336 “OTonneHune 3gaHui - ycTaHOBKa Y EMOHTaX

BOASIHbIX CUCTEM oTonreHus”

10.6

Mpoknagka Tpy6 cuctembl RAUTITAN ans nuteeBoro BogocHabxeHust 1

Cuctema conHe4Horo HarpeBa

OTONnNeHNst Mexzay 6akoM-akKyMysiTOpOM U COSTHEYHBIMU KOnnekTopamm
(NepBUYHbIV KOHTYP) He [OMYyCKaeTCcsl BBMAY BO3MOXHbIX BbICOKUX
Temneparyp.



11 NAPAMETPblI CUCTEMbI

11 Temnepatypa npsAMoro n o6paTHoro notoka
B cooTBeTCTBUM C HOpMaMu Ans OTONUTENbHOW TEXHUKM (Hanpumep,
DIN EN 442, pagnatopbl 1 KOHBEKTOPbI) CTaHAapTHasa Tennosas
MOLLHOCTb OnpeaensieTcs Ha OCHOBe TemnepaTtypbl nogasaemon (75
°C) n obpatHoii Boapl (65 °C), npeaHa3Ha4YeHHOW A5t OTOMNMNEHUS.

M3-3a pasHuLbI TeMnepaTyp BKIOYEHUS U BbIKIMIOYEHUS B TepMocTaTax,
noTepb Tenna B TPy6ONPOBOAHBIX CETAX U CHUMKEHUSt TeMnepaTypbl B
HarpeBaTerbHbIX KOHTYpaXx B LieNsx aHeprocbepexxeHns makcumarnbHas
TemnepaTypa Ha npakTuke coctaensieT okono 70°C. 310 yunTtbiBaeTca
B pacyeTHblX Tabnuuax MHOTMX W3BECTHbIX W3roToBUTENEW

OTONUTENBHOrO 06OPYAOBAHNSI.
Cuctema noakoYeHnss CUCTEMbI OTOMMEHUS U3

E MAVHTYCHOrO KaHana

MopnepxuBariTe MakcMarbHyo TemnepaTypy nogaym
Ha ypoBHe 70 °C.

11.2 MnaBarowWwmmn pexxmm oTonseHus

OTonuTenbHble CUCTEMbI PEAKO IKCMyaTUPYOTCS NpU HEM3MEHHOM
TemnepaTtype B TeyeHue BCero cpoka cnyx6bl obopynoBaHus. B
ctrangaptax DIN EN ISO 15875 ([MonumepHble cuCTEMbl MUHUIA
Tpy6onpoBOAOB AMS ropsyen U XONo4HON BOAI - CTPYKTYPUPOBAHHBIN
nonuatuneH PE-X) n DIN EN ISO 21003 (MHorocroiiHble KOMNo3nTHble
CUCTEMbI NIVHWIA TPyBONPOBOAOB ANS NPOKNaAKV NIMHWIA TpybonpoBoaos
Ons Tennow u XonogHOW BOAbl B AOMaXx) AaeTcs pacyeT pasnuyHbiX
BapyaHTOB 3KCMyaTaLuMOHHbIX NapameTpoB, Hanpumep, Ana netHen/
3UMHeN akcnnyaTaummn. MaHavanbHbIn Cpok cnyxbbl obopyAoBaHns B
3TOM HOpMaTuBE pasferieH Ha HeCKOSbKO MepuodoB C PasfMYyHOMN
TemnepaTypon aKkcnnyaTauum.

Heobxoammo yynTbiBaTh CreaytoLime NnpakTuyeckne ycrnoBus:

JleTHsAS 1 3uMHSAS aKcnnyataumnsa

- PasnunyHble TeMmnepaTtypHble peXxunumMmbl BO BpeMAa OTONUTENbHbIX
nepuoaoB

- Cpok criyx6bl: 50 net

Hwxe npviBeaeHbl NpeanonoXuTenbsHble faHHble 06 aKcnmyaTaLyoHHOM
CpOKe Mpu pasHbIX TemnepaTtypax Ans obLiero cpoka cnyx6bl 50 net
Ha NpuMepe NoAKMIYEHWs BbICOKOTEMMNEPATYPHOro paauaTopa (knacc
npuMeHeHusi 5 cornacHo Hopmam 1ISO 10508).

PacuyeTHas Akenn. anvt.  [aBneHve

Temnepatypa T stabil flex

[°Cl [MeT] [6ap] [6ap]

20 14 10 8

60 +25 10 8

80 +10 10 8

90 + 1 10 8

Cymma 50 net

Tabn. 11-1. KombuHayuu memnepamypb! U dasneHus 0nsi cpoka criyX6bl 8

50 nem nemHezo/3umMHe20 pexuma pabomsl (Knacc
npumeHeHus 5 coenacHo 1ISO 10508)

Hwxe npuseaeHo pacnpeneneHne ykasaHHbIX MakcumarsbHbIX
3KCMnyaTauMoHHbIX NapaMeTpoB AMs PasfiMyHbIX pabounx pexmMon
C NeTHeN 1 3UMHeN aKcnnyaTaumen:

- KpaTkoBpemeHHas makc. Temn. T,.,..; 90°C (1 roa ns 50 ner)

- ABapuiiHas Temn. T, 100 °C (100 vacos 3a 50 ner)
- MakcumanbHoe pabovee aaBneHvie

stabil 10 6ap
flex 8 6ap
- Cpok crnyx6bi: 50 net

TunnyHoM 06NacTbio MPUMEHEHNSI TEMMEPATYPHOTO rpadomka OToMMeHNs!
SIBNSIETCS HU3KOTEMMEepaTypHas CUCTEMA OTOMIIEHMSI.

11.3  [NoCTOSAIHHbLIN peXUM oTONNEeHUs

,D,J'IS:I NOCTOSIHHOM KCnnyatTauuun bes y4yeTa NneTHero n 3SMMHero pexmnma
He OonyCKaeTCda npeBbllleHne crneayrumnx napameTpoB CUCTEMbI:

MapameTp 3HavyeHve

TemnepaTypa B MOCTOSIHHOM pexume Ty  Makc. 70°C

[aBneHne B NOCTOSAHHOM pexume makc. 10 6ap

Cpok crnyx6bil 50 net

Tabn. 11-2. [Napamempbi cucmembl pu MOCMOSHHOM pexume pabomsl

11.4  Pexum makcumaribHOM Harpy3sku

(cneu. npumeHeHune)

B cuctemax otonneHusi, KOTopble He paccyMTaHbl Ha CPOK Cnyxobl 50
net, Tpy6sl REHAU moryT akcnnyatupoBaTbCsi C MakCMMarbHbIMU

3Ha4YeHnaAMM TemnepaTtyp U gaBneHus.

PacuetHas Pabouyee  Okcnn.
TEeMn. [OaBneHve AnuT.
(makc.) Bpems

[C°] [6ap] [meT]

YHuBepcanbHas Tpyba

RAUTITAN stabil 95 10 5

stabil
YHuBepcanbHasi Tpyba
RAUTITAN flex 90 8 1 O

flex

Tabn. 11-3. KombuHayuu memnepamypb! u 0asneHusi Orsi MakcumasibHO20
pexuma aKkcryamayuu
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12 MOOKNKOYEHUE K OTOINMUTENBbHbIM
NMPUBOPAM U3 MOJIA

5@ O

stabil

flex

Puc. 12-1. Cxema nodknmroYeHuUss omonumernbHo20 npubopa u3 nona

I} Briok WwapoBbix KpaHOB - MpoxoaHas KOHCTPYKLWS
[ CranpapTHble KnanaHb!, MMetoLmMecs: B Mpoaaxe

44

Mopaknio4yeHue K oTonuTenibHOMY npuﬁopy Cc
HWXHUM noaKn4yeHnem

KomnnekT -06pasHbix NpucoefunHUTEnNbHbIX TPybokK
RAUTITAN gnsa otonutensHoro npnbopa

- U3 HepxagetoLlen ctanu (cm. rm. 12.1, ctp. 45)

- 13 meau (cm. rm. 12.2, cTp. 45)

Komnnekt T-o6pasHbix Tpybok RAUTITAN ana
NOAKIMYEHUS K OTONUTENBbHBIM Npubopam
(cm. rn. 12.3, cTp. 46)

Mpsimoe noakoYeHne Npu NOMOLLM YHUBEPCAbHOM
Tpy6sl RAUTITAN stabil
(cm. . 12.4, cTp. 47)

MpsMoe noakntoYeHne npy NOMOLLM YHUBEPCalbHOM
Tpy6bl RAUTITAN flex
(cm. . 12.5, cTp. 47)

MoaknioyeHne K oTonuTenbHOMy npubopy ¢
6OKOBbLIM NOAKMNIOYEHUEM

-obpasHble npucoegnHUTENbHbIE TPYOKM
RAUTITAN agns otonuTensHoro npubopa
(cm. . 12.6, cTp. 48)

T-obpasHble npucoeanHNTENbHbIE TPYOKN

RAUTITAN ans otonutensHoro npnbopa
(cm. rn. 12.7, ctp. 48)



121 KomnnekT MN-o6pasHbix npucoeamHuTenbHbix 12.2 Komnnekrt M-o6pa3Hbix

Tpy6ok RAUTITAN u3 HepxaBetowen ctanm npucoeaHuTenbHbIX TPy6ok RAUTITAN

ANA NOAKOYEHUSA K OTONUTENbHbIM M3 Meau Ans NogKYeHus K

npuéopam ¢ HUXKHUM NOAKIMIOYEHUEM oTONUTENbLHbLIM NPUOOPaM C HUXKHUM
noAaknoYeHnem

i
Puc. 12-2 Puc. 12-4
Puc. 12-3 Puc. 12-5
Kon-Bo HaumeHoBaHue apTukyna KaTanoXxHbi HoMe
Mapa LwapoBbIx KpaHOB C COeaUHUTENbHBLIM
1 1 Hunnenem G 1/2 x G 3/4, npsimoit 12407271001
1] 2 Pe3bbo3axknMHble coeguHeHust G % - 15 12406011003
[BonHasa gekopaTuBHas Haknagka aAnst oopMeHus
BbIXOAa NPUCOEANHUTENBbHbLIX TPYOOK 13 nomna unu n3
1| 1 CTEHbI, pasbeMHasi, 12686741001
Mexocesoe pacctosHne 50 mm.
LiseT: 6enbin RAL 9010, pasmep 15,
2 HapewxHas runbsa 16 RAUTITAN PX 11600011001
1] nnm
2 HapswxHas runs3a 20 RAUTITAN PX 11600021001
1 KomnnekT M-06pasHbix NpucoeanHUTENbHBIX TPYOOK
RAUTITAN ans noakntoyeHns k oTonutensHoMy npubopy, 12663721001
Unm BKItOYas hMKCUpyHoLWMiA yronok, pasmep 16/250
1 KomnnekT M-06pasHbix NpucoeanHUTENbHBIX TPYOOK
RAUTITAN ans noaxntoyeHns k oTonutensHoMy npubopy,
BKItOYas huKcupyrowmii yronok, pasmep 20/250 12663921001

KomnnekT M-06pasHbix NpucoeanHUTENbHbBIX TPYOOK
1| 1 RAUTITAN n3 meau, Bkntoyas puKCMpyoLwmnia yromnok, 12664121001
pa3mep 16/250

Tabn. 12-1
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12.3 KomnnekT T-o6pa3Hbix anemeHToB RAUTITAN onst nogknio4veHUs K oTonuTenbHbIM Npuéopam ¢
HWXXHUM NoakKn4vYeHnem

B cooTBeTCTBMM C AVPEKTUBOW CTPOUTENBbHOMO
E coto3a (BEB-I'epmanug) “Tpy6bl, kabenu un
kabenbHble KaHarnbl HA HECYLLMX NEPEKPLITUSX,
yKa3aHusi Mo HaCTUIIKe MOMoB, YacTb «6eCLIoBHbIE
NOKPbITUSI»”  MWHUManNbHOE  paccTosiHuEe
TpybonpoBoaa OT CTEHbI AOMMKHO cocTaBnsTb 200 mm.
Mpw npoknaake pagnaTopHbIX Pa3BoAOK C MOMOLLbO T-
obpasHbix npucoeanHuTenbHbIX Tpybok RAUTITAN
ANS MOAKIIOYEHUS K OTONUTENbHBLIM Npubopam 310
paccTosiHME MOXET ObITb MEHbLLE.
Ecnu nnanvpyeTca aaHHbIn BapyMaHT Npoknaaku, To
Puc. 12-6 pekomeHayeTcs nepes HayarnoMm BbINOMHeHUs paboT
cornacoBarb MX C 3aKa34vMkoM B MMCbMEHHOM BUE.

Puc. 12-7
ApTtukyn Kon-Bo HaumeHoBaHue apTukyna KaTtanoXxHbI Homep
Mapa WwapoBbIx KpaHOB C COeaUHUTENbHBLIM
1 Hunnenem G 1/2 x G 3/4, npsimoit 12407271001
2 Peabbo3axumHble coeamHennsa G % - 15 12406011003
2 T-obpasHasi Tpybka RAUTITAN ans nogknioyeHns k
pagunatopam - 16
MoHTaxHas gnvHa: 250 mm 12662821001
MoHTaxHas gnuHa: 500 Mm 12408511001
A MoHTaxHas gnuHa: 1000 mm 12662921001
nnm
2 T-obpasHas Tpybka RAUTITAN ans nogknioyeHns k
pagunatopam - 20
MoHTaxHas gnuHa: 250 Mm 12663021001
MoHTaxHas gnuHa: 500 Mm 12408611001
MoHTaxHas gnmHa: 1000 mm 12663121001

[BoiHasa gekopaTtmBHas Haknagka ons oopmneHuns
BbIXOAja NPUCOeAMHUTENBHbBIX TPYOOK 13 nona unu 13
1 CTeHbl, pa3beMHas, 12686741001
MexoceBoe paccTtosiHue 50 mm.
LiseT: Benbin RAL 9010, pasmwep 15

4 HanewxHas runb3a 16 RAUTITAN PX 11600011001
rm
4 HapgswxHas runs3a 20 RAUTITAN PX 11600021001

Tabn. 12-2

46



12.4 lpsimoe noaknoYeHUE € NOMOLLLIO 12.5 T[psimoe nogknoYeHNe C NOMOLLLIO

yHuBepcanbHon Tpy6bl RAUTITAN stabil k yHuBepcanbHou Tpy6bl RAUTITAN flex n
oTonuTerlbHOMY NPUGOPY C HUXKHUM KOMMNMeKTa NpucoeAnHUTENbHbIX 3JIEMEHTOB
noaknyYeHnem K OTONUTEeNbHOMY NPUGOPY C HKHUM
noaknoYeHnem
stabil flex

(4]

Puc. 12-8 Puc. 12-10

e )
e e
Puc. 12-9 Puc. 12-11
ApTukyn Kon-Bo HaumeHoBaHue apTukyna KaTanoxHbin Homep
Mapa LwapoBbIX KpaHOB C
4] 1 CoeaVHUTENbHBLIM HUNnenem G 12407271001
1/2 x G 3/4, npamow
2 Pe3abbo3axnmHoe coefgmHeHne ¢ 0GXUMHBIM KOMbLIOM 12664521003
RAUTITAN stabil 16,2 x 2,6
unun
2 Pe3bbo3axnmHoe coefguHeHne ¢ 0OXKUMHbBIM KOMNbLIOM 12664621003
RAUTITAN stabil 20 x 2,9
[iBonHasa gekopaTnBHas Haknagka ans oopmneHns
BbIXOAa NPUCOEANHUTENBHBLIX TPYOOK U3 nona unu u3
1 CTeHbl, MeXLEeHTpoBOe paccTosiHue: 50 mm 12407771001
LiBeT: Benbin RAL 9010, pasmep 15
KomnnekT pe3bb03aXMMHbIX COEANHEHUI C OOXMMHBIM
a 2 konbLiom RAUTITAN flex 16 x 2,2 12663521003
4] 1 KomnnekT anst nogkmnoyeHunst otonutensHoro npubopa 12658791001
Tabn. 12-3
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12.6 KomnnekTt M-o6pasHbix npucoeanHuTenbHbIX 12.7 KomnnekT T-o6pasHbIX
Tpy6ok RAUTITAN gns nogkno4veHus K npucoeanHuTenbHbIX TPy6ok RAUTITAN
oTonuTenbHbIM NpuGopam ¢ 60KOBbLIM ANA NOAKIHYEeHUA K OTONUTENbHbIM

nogknw4vyeHunem an6opaM Cc OOKOBbIM nogaknr4yeHnem
5] a
Puc. 12-12 Puc. 12-14
@
Puc. 12-13 Puc. 12-15
CobntoganTe omumanbHble TpeboBaHNS Ha
CTp. 46.
ApTukyn Kon-Bo HanmeHoBaHue apTukyna KaTtanoxHbii Homep
g 1 Komnnekt Hunnenen ans coeanHerna G 2 x G % 12407111001
g 2 Pe3bbo3axnmHble coeguHeHuns G % - 15 12406011003
E ‘\ 2umm 4 HapewxHasa runb3a 16 RAUTITAN PX 11600011001
unm
6] @ 2vnn 4 HapswxHas runb3a 20 RAUTITAN PX 11600021001
2 -06pasHble npucoeanHuTenbHble Tpyokn RAUTITAN
Ans oTonuTensHoro npubopa - 16
MoHTaxHasa anuHa: 250 Mm 12662421001
MoHTaxkHasa anuHa: 500 mm 12409311001
8 MoHTaxHas anuHa: 1000 Mm 12662521001
-06pasHble npucoeauHuTensHble Tpybkn RAUTITAN
ons otonutensHoro npubopa - 20
unm MoHTaxHas anuHa: 250 mm 12662621001
9 MoHTaxHas anuHa: 500 mm 12409411001
MoHTaxHas anuHa: 1000 mm 12662721001
DUKCHPYIOLLMIA YTOMNOK C MEXOCEBBIM paccTositHuem 50Mm, ¢
B 2 3ByKousonupytoLleit warbon, Jobenem 10 mm, 12404571002
OLMHKOBaHHbIM camope3oM SW 13 1 wanbori.
2 T-o6pasHas Tpybka RAUTITAN ansa nogknioveHus K
oTonuTenbHbIM npubopam - 16 12662821001
MoHTaxHas ,EU'WIHaE 250 mm 12408511001
MoHTaxHas ,anHa: 500 mm 192662921001
(6] MoHTaxHas anmHa: 1000 mm
nnm
2 T-obpasHas Tpybka RAUTITAN ansa nogkmoyeHns K 12663021001
oTonuTensHbIM npubopam - 20 12408611001
MoHTaxHasa anuHa: 250 Mmv 12663121001
MoHTaxHas anuHa: 500 mm
MoHTaxHas anmHa: 1000 mm
Tabn. 12-4
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13 NOOKNKYEHUE K OTOMUTEJIbHbIM
NMPUBOPAM U3 CTEHDI

stabil

Puc. 13-1. Cxema rnodkso4eHuUsi K omonumesnbHbIM npubopam u3 cmeHbl

I} Brok waposoro kpaHa (YrioBsoii)
[ CrangapTtHbie Krnanabl, MMeoLWwmecs B Npoaaxe

&

KOMI'IJ'IeKTleLIJ,VIe ana noaKntyYeHna K
oTonnUTEsNIbHbIM np|/|60paM C HWXHUM nogkn4vyeHnem

KomnnekT M-o06pasHbix NpucoeanHUTENbHBIX TPYOOK 13
HepxasetoLen ctanu RAUTITAN ans nogkntoveHus K
oTonuTenbHbIM Npubopam (cm. rm. 13.1, cTp. 50)

MpucoeonHUTENbHBIN 60K ANS NOOKMOYEHNS K
oTtonuteneHbiM Npubopam RAUTITAN stabil (cm. rn.
13.2, ctp. 51)

MoHTaxHbIn Habop RAUTITAN gns nogknioveHnst K
oTonuTeneHblM npubopam (cm. rmn. 13.3, cTp. 52)

HenocpencteBeHHOe NoakIoYeHe YHUBEpCanbHbIMU
Tpy6amm RAUTITAN stabil (cm. rn. 13,4 cTp. 52)

4]
) @
‘ B Y

(D

stabil

stabil

KOMI'IJ'IeKTleLIJ,VIe Aana noakntyYeHna K OTonnTesibHbIM
an60paM ¢ 60OKOBbIM NOAKINIOYEHNEM

H KowmnnekT M-06pasHbix NpUCoeanHUTENbBHbIX
Tpy6ok RAUTITAN anst nogkntoveHus K
oTonuTenbHbiM npubopam (cm. rn. 13.5, ctp. 53)

[@ HenocpencTBeHHOe NOAKMOYEHNE K
oTonUTEnNbHBIM NpMBopam C NOMOLLbHO
nepexofHuka ¢ HapyxHow pesbbon RAUTITAN
(cm. . 13.6, cTp. 53)

- MpocTas v BbicTpas ouncTka nona
- Hactun gnsa nona 6e3 Bbipe3oB

- MeHbLUe ynnoTHUTENbBHBIX LUBOB BO BMAXHOWN 30HE

49




131 KomnnekT MN-o6pa3Hbix npucoeamHuTenbHbix TPy60ok RAUTITAN 13 HepkaBetowen ctanu gns
NOAKITHYEHUA K OTONUTENbHbIM NPUGOPaM C HUKHMUM NMOAKIMYEeHUeM

i

////,444444,4‘

Puc.13-2

ApTtukyn

Puc. 13-3

Kon-Bo HaumeHoBaHue apTukyna

Mapa LwapoBbIX KPAaHOB C COEANHUTESbHLIM

KaTanoxHbI Homep

1 Hunnenem G 1/2xG 3/4, yrnosow 12407371001
2 Pe3bbosaxnmHble coeanHerus G % - 15 12406011003
-06pa3sHble NnpucoenHUTENbHbIE TPYOKM
2 RAUTITAN ans otonutensHoro npubopa 16/250 12662421001
nnu
2 -06pasHble NpucoeanMHUTENbHbIE TPYOKK 12662621001
RAUTITAN ans otonutensHoro nputopa 20/250
[lBoiHasa aekopaTuBHas Haknagka Ans ohopMIeHns BbIxoaa
npucoeanHNTENbHBIX TPYOGOK M3 Mona Unm n3 CTeHbl,
(1] 1 pasbemHas, 12686741001
MexoceBoe pacctogHue 50 Mmm.
LiseT: 6enbin RAL 9010, pasmep 15,
2 HapewxHas runb3a 16 RAUTITAN PX 11600011001
unm
2 HapswxHas runs3a 20 RAUTITAN PX 11600021001
Tabn. 13-1
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13.2 Bnok npucoeguHutenbHbii RAUTITAN stabil ansa otonutenbHoro npuéopa ¢ HUXHUM
noaknyYeHuem

stabil

0 - Misonupytowmii kopnyc, He coaepalumm
TOPXNOPYrNeBOAOPOAOB M ranoreHoB

- Tennousonsiuns cooTBeTCTBYyEeT 3akoHy 00
aHeprocbepexeHun (EnEV)

- C kpenexHown neHTon

- OnpeccoBka 1 NpoBepoYHOe ucnbiTaHne 6e3
pagvaTopa: nputovHasi u obpatHas maructparnbs
coeanHeHbl TPYOHbIMM KorieHamm

- MNepemMeHHas BbICOTa NOAKIIOYEHNS

- CncTeMHoO ncnbiTaHHble pe3bboBble COeANHEHNS U
apmaTypa

- BoamoxHOCTb nogkntoveHns paguatopa nocne
3aBepLUeHnst paboT Mo OYMCTKE W MOKpacke

TpybHas acTakaga Onoka nogknovYeHus
m pagnatopa RAUTITAN stabil ncnonesyetcs
TONbLKO ANS UCMbITaHWA Nof AaBreHnem u ¢asbl
NPOBEPOYHOro wucnbiTaHuda. [Ons AnuTenbHOro
MCMOMb30BaHWsI CUCTEMbI OTOMIEHNS yaanuTe TpyOHYHo
acTakagy M NoAcoeavHUTe pagnaTtop € KnanaHoMm
UNN 3aMblKaloLLMIA y4aCTOK C BO34YyXOOTBOLAOM.
OTpexbTe TpyOHY acTakagy 3a npegenamu paguyca
n3rmba, 4To6bl OTPE30OK YNNOTHEHUSA Pe3bOOBbIX
CcoeanHEHUIN C OBXKNUMHBIM (PUTUHIOM He Haxoauncs B
Puc. 13-5 30He n3rnba. B pesynbTate MakcumMarnbHas nonesHas
ONvHa coeauHUTenbHoW Tpyobl coctaBnseT 140 mm
OT NepefHero Kpas u3onvpyoLero 6noka.

ApTurKyn Kon-so HawnmeHoBaHve apTukyna KaTtanoxHbin Homep

Mapa WwapoBbIX KpaHOB C COeANHUTENbHBIM

1 Hunnenem G 1/2xG 3/4, yrnoson 12407371001
Pe3bbo3axnmHoe coeanHeHne ¢ 06KUMHbBIM
2 konbLiom RAUTITAN stabil 16,2 x 2,6 12664521003
1 Briok NOAKIMIOYEHNSA K OTOMNTEMbHbIM nprubopam 11101981001
RAUTITAN stabil
[BonHas gekopaTuBHas Haknagka s oopmrieHns
1 BbIXOAa NPUCOEAMHUTENbHbLIX TPYOOK 13 nona unm u3s 12407771001
CTEHbIl, MEXLIEHTPOBOE paccTosHue: 50 mm
LiseT: 6enbinn RAL 9010, pasmepbl 16/20
HapswxHas runb3a 16 RAUTITAN PX (npu npsimom
2 nogknodeHnu k dutuiram RAUTITAN, Hanpuvep, K 11600011001

TPOMHUKY).

Tabn. 13-2
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13.3

MoHTaxHbIn y3en otonneHust RAUTITAN 13.4
ANsA oTONUTENbHOro NpMbopa ¢ HUXKHUM

nogknrw4veHuem

MpsamMoe noaknioveHne ¢ NOMOLLbIO
yHuBepcanbHon Tpy6bl RAUTITAN stabil k

OTONUTENILHOMY NMPUBOPY C HUKHUM

noaKnrw4veHnem
stabil

4]
Puc. 13-6 Puc. 13-8
@ :('& a r<
Puc. 13-7 Puc. 13-9
ApTtukyn Kon-Bo HaumeHoBaHue apTukyna KaTanoXxHbIn Homep
Eg% Mapa wapoBbIX KpaHOB C COeANHUTENbHBIM
4] i/? 1 Hunnenem G 1/2xG 3/4, yrnosow 12407371001
[1BoViHas gekopaTuBHas Haknagka ans opopMIieHns Bbixoda
1 NpUCOeaVHUTENBHbIX pr60|.< 13 nosia unm u3 CTeHbl, 19686741001
MEXLEHTPOBOE paccTosiHue: 50 Mm
LiBeT: Benbii RAL 9010, pa3mep 15
2 Peabbo3axumHble coeamHennsa G % - 15 12406011003
CoepuHutenbHas Tpyba pagmnaTtopa R %2 x 15,
2 HepkaBetoLlas cTanb 12613131001
1 MoHTaxHbIn y3en otonnenns 16 x 2,2 - Rp?z 12409211401
2 HapewxHas runb3a 16 RAUTITAN PX 11600011001
2 Pe3b0603axnmHoe coeguHeHNe ¢ OBXUMHBLIM KOMbLOM 12664521003
RAUTITAN stabil 16,2 x 2,6
nnm 12664621003
2 Pe3bbo3axnmHoe coeguHeHne ¢ 06KMMHbIM KONbLIOM

RAUTITAN stabil 20 x 2,9

Tabn. 13-3
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13.5 KomnnekT N-o6pasHbix npucoeamHuTenbHbix 13.6 [psAmoe noaknioveHue ¢ NnepexogHUKOM C

Tpy6ok RAUTITAN ons nopgknioyveHus K HapyxHow pe3bb6onn RAUTITAN k
oTonuUTeNnbHbIM NPMObOpamM ¢ 60KOBbIM oTonUTeNbHbIM NPMOOpPamM ¢ 60KOBbIM
NogKIYeHnemM NogKIYeHnemM

stabil

)

Puc. 13-10 Puc. 13-12

& Lo

Puc. 13-11 Puc. 13-13
ApTukyn Kon-Bo HaummeHoBaHue apTukyna KaTanoxHbin Homep
\‘ 2 HapewxHas runb3a 16 RAUTITAN PX 11600011001
\ nnn
6 @ 2 11600021001
1 KomnnekT Hunnenen ans coeauHenna G V2 x G % 12407111001
B i 'l 2 Pe3bbo3axnMHble coeguHeHust G % - 15 12406011003
~||-II
2 -o6pasHble npucoeanHuTenbHble Tpyokn RAUTITAN ans 12662421001
5] oTonutensHoro npubopa 16/250
‘to unm
2 M-o6pasHble npucoennHuTenbHble TPYGkn RAUTITAN ans 12662621001
oTonutensHoro npubopa 20/250
2 MepexoaHuk ¢ HapyxHol pesbbort RAUTITAN RX+ 16 - R V2 14563111001
6| unm
2 MepexoaHuk ¢ HapyxHon pe3bboit RAUTITAN RX+ 20 - R %% 14563141001
Tabn. 13-4
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14 OBLUUE YKA3AHUA MO MOHTAXY
QNNIEMEHTOB NPUCOEOUHEHUA
OTOMUTEJIbHbLIX MPUBOPOB

141

TexHonorn4yeckue XapaKTepucTukun

anCOGAMHeHMe oTonuTenbHOro npuﬁopa KOMMNJEeKTYyroWnUuMn ana nogknoveHusa

[-o6pasHble
NpUCoeaNHUTENbHbIE
Tpybkn RAUTITAN k

oTonUTENBHBLIM NpUGopam

Komnnekt M-o6pasHbix
NPUCOEANHUTENBHBIX
Tpy6ok RAUTITAN «k

oTonuTenbHbLIM Npubopam

KomnnekT MefHO-naTyHHbIX
[-06pasHbIx
NpUCOeaVHUTENBHbIX
Tpy6ok RAUTITAN k
oTonuTenbHbIM NpuGopam

T-obpasHble TPyOKku
RAUTITAN ans
NOAKIIOYEHUSA K
oTonUTenbHbLIM

npubopam

MopknioyeHue N3

Mon/cTeHbl

Mon

Mon

Mon

MaTtepuman HepxaBetowasi crans HepxaBetowas ctans Mepb/naTyHb HepxaBetowas cranb
PacwwupeHue . Ctporo Ctporo Ctporo Ctporo
COeANHUTENLHON TPYGbI obsa3aTensHo obsazatensHO ob6sizaTenbHO ob6sizaTenbHO
C NoMoLbIo
paclwmpuTenbLHON
Hacagkm 15 x 1,0 RO
PekomeHngyeTtcs PekomeHpyeTtcs HacTtosaTtensHo Mpun HeobxogmmocTr no
®ukcaums 1cronb3oBaHue 1Cronb3oBaHve pekomeHayeTcst MECTY MOHTaxa
PUKCUPYIOLLIMX YTONKOB PUKCHPYIOLLIMX YrONKOB mcnonb3oBaHne
UKCMpYoLLNX
YrornkoB
OvnameTp TpyObI 16120 16 1 20 161 20
250, 500, 1000 mm 250 mm

OnvHa Tpy6kn

250, 500, 1000 mm

Pe3bbo3axxumHoe
coefvHeHue

Tabn. 14.1. O630p pekomeHOayuli Mo MOHMaxy npucoeduHUMerbHbIX MpPyboK K omonumerbHbIM fnpubopam

3anpeLyaeTcs ucnonb3oBaTb pe3bboBble
COeVHEHMWS AN CKPbITOrO MOHTaXa Unu B
HeLOCTYMHbIX MecTax

14.2

Pe3b603aXkMMHble coeAMHEHUs

Meau

Puc. 14.1. Pe3abbo3axumHoe coeduHeHue G % - 15

54

- Ong pasmepa Tpyobl 15 x 1,0 Mm
- CoegnHuTenbHble TPyObl U3 HEPXKaBEIOLLEN CTanu

- CoegnHuTtenbHble TpyObl U3 Meau

- Tonbko ANs NOAKMIOYEHUSI NTPUCOANHUTENBHBIX FAPHUTYP
RAUTITAN k koHTYypy eBpokoHyca G % cornacHo DIN EN 16313,
Hanpumep:

- M-obpasHble npucoeanHuTensHble Tpyokm RAUTITAN u3
Hep)xaBeloLLe cTanv Ans paguatopa

- T-o6pasHble npucoeanHuTenbHble Tpyokn RAUTITAN n3
Hep)xaBeloLLen cTany Ans paguaropa

- Komnnekt M-o6pasHbix npucoeamHntensHbix Tpyook RAUTITAN 13

Mpwn ncnonb3oBaHun pesbbosoro coeanHenns G % - 15 He TpebyeTca
ornpeneneHHbIn MOMEHT 3aTsKKW, MOCKONbKY pe3bboBble COeANHEHNS
3aTsarvBalTCsa 4o ynopa.



14.3 OCHOBHbI€ NOJIoXeHUs

[MocTosiHHbIE KONebaHus TemMnepartypbl B CUCTEMAX OTOMNNEHUA
npmnBOOAT K MEXaHUYECKUM Harpyskam Ha npucoeaunHuTernbHble
ANeMeHTbl pagnatopa u nx peSbGOBble coeJMHEeHUA.

Ecnu atn nepeMeHHble Harpyskm 6eCI'IpeI'IF|TCTBeHHO B03,D.eVICTBleT
Ha coegunHeHna pagunartopa, To 3TO MOXeT NpUuBecTu K
HerepmMeTn4yHoCTU peab6osoro coeUHEeHNA Unu K noBpexgeHnam
MeTannmyecknx coeguHUTEerNbHbIX 31IEMEHTOB.

Ob6s3aTenbHble TPe6OBaHUA NO yCTaHOBKE

[ns obecneyeHnss NOCTOSIHHOIO repMmeTM4HOro nogKnyeHnsa
paouaTtopa cobnopaite cneaywuwve ob6s3aTenbHble MOHTaXHbIE
NHCTPYKUNN:

- Bcerga pacwmpsinTe KoHLbl TpY6 BCEX NPUCOEANHUTESBHBIX
rapHUTYp C NOMOLLBIO paclumputensHon ronosku 15 x 1,0 RO /
QC, 4TOObI MCKMIOYNTL MEXaHNYeCcKMe BO3AENCTBMSA Ha
repMETUYHOCTb 3TUX Pe3bOOBbIX COEANHEHNIA.

- 3akpenute MUTUHIM C MOMOLLbIO Y3Ma KpenneHns Ha YepHOBOM
nony, 4Tobbl n3bexaTb NepemMeHHbIX Harpy3ok Ha [-06pa3Hble
npucoeanHUTeNbHble TPYOKN COEANHEHNN AMA OTONUTENbHOro
npubopa ns-3a N3MeHeHWN AnnHbI, 06yCroBNEeHHbIX
TemnepaTypow.

- Wcnonb3oBaHue y3na kpenneHua obsa3aTensbHO Ans Bcex
npucoeanHUTEsbHbIX 3JIEMEHTOB U3 MeaHoum pr6bl.

- D.J'Iﬂ npucoeanHUTENbHbIX TapHUTYP U3 Hep)KaBelOLLl,eVI cTtanu
pekoMeHAYyeTCA UCnosib3oBaHUE KpenexXHoro ysna.

- Pe3bboBble coeguHeHus paspelaeTca oTnyckaTb nnu
noaTArMBaTh TOJIbKO NPU OCTbIBLLEM paguaTtope.

14.4 PaclwmpeHue npmMcoeguHUTENbHbIX

rapHutyp RAUTITAN k paguatopy

E Ha pe3b6oBbIX COeANHEHNSX C MSTKM

ynrnoTHeHveMm (pe3bboBoe coenHeHne G % -15)
Ha eBpokoHyce G % paclumpbTe KOHUbl Tpy6bl 15 x 1,0
Ha Bcex npucoeanHuTenbHbIx rapHutypax RAUTITAN.

Puc. 14.2. PacwupumernsHas
Hacadka 15 x 1,0 RO

Puc. 14.3. PacwupumernbHas
Hacadka 15 x 1,0 QC

Pa6oune onepauuun

1. OTpexbTe coeanHUTENbHYIO TPyOy NOA NMPSMbIM YIOM 1
yAanvTe 3ayceHupl.

2. HapeHbTe pe3bboBoe coeAnHeHNe Ha NPUCOeaNHUTENbHBIN
3MEeMEeHT.

3. TlonHocTbio BCTaBbTe paclumpuTenbHyto Hacagky 15 x 1,0 RO
/ QC v oauH pas paclumpbTe KoHel, TpyObl.

— I—ﬂ.

Puc. 14.4. O0HoKpamHoe pacwupeHue KoHuya mpybbl

Puc. 14.5. Pacwupbme KoHey mpyb6bi

4. BcTaBbTe coeaMHUTENbHYO TpyBy B EBPOKOHYC A0 yropa v
3aTAHUTE HaKWUOHYIO raiiky.
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14.5 ®ukcauusa MN-obpasHbix npucoeanHUTeNnbHbIX TPYy60k RAUTITAN

m MpucoeanHeHne paguatopa (Hanpumep, -

= ob6pasHble NpucoeauHUTENbHbIE TPYOKN

/*‘ RAUTITAN ansi pagmatopa v MKCUPYHOLLIMIA YrOroK)
CMOHTUPYINTE Ha N30NMUPOBAHHYI0 KOHCTPYKLMIO (Tenno

1 3ByKOU30MALMS).

‘ 3\ ® . Cobntopanite ykasaHnus B rn. “21 Tennousonaums ons
g Tpy6onpoBogos” Ha cTp. 87.

“1._ Vcnonb3oBaHne hrKCUPYHOLLLEro yronka
pekomeHayeTcs Takke Ansa -06pasHbix
npucoeamHuTensHbix Tpybok RAUTITAN n3
HepxaBetoLel cTanu, YTobbl NCKIIOYNTb
noBpexaeHus (HanpumMep, Nepekoc Npu yknaake

Puc.14.5. @ukcupyrowuli y201oKk

KpenneHue M-o6pasHbix NpycoeanHUTENbHBIX TPYGOK Ha YePHOBOM CTSDKKA NN ABWKEHNAX TPy6).

nos NPOM3BOAMUTCS C MOMOLLIbIO (OUKCUPYIOLLLETO yrorika.
- MNpepoTBpalLlaeT Nepekoc Unm caBuUr NPUCOeaVHUTENbHbIX
rapHutyp RAUTITAN

- MpepoTBpallaeT narnbatoLime HanpsbkeHus, T.e. BCNeacTBMeE
TeMnepaTypHbIX U3MEHEHN

- Mopxopasilee Ans CTPOWKK, HAaQEXHoe 1 BbICTPOe KpenneHue

- MNMonumepHbI MmaTepuan Tpyd NpensaTcTByeT pacnpoCTpaHeHWo
3ByKa no Tpybe

- Kpennexue TonNbKo OAHUM BUHTOM

- Bkritovas erl'le)KHbIVI KOMMNJIeKT

Bua kpenneHus MpucoeanHuTenbHas rapHuTypa Ucnonb3oBaHue d)ukcupyromero yromnka

KomnnekT M-06pasHbix NpucoeanHUTENbHbBIX TPYOOK PekomeHpyeTcs
RAUTITAN n3 HepxxaBetoLLen ctanu ans
oTonuTensHoro npubopa

MogkntoveHne 13 nona
T-o6pasHble npucoeamHuTenbHble Tpyokn RAUTITAN Ecnun 310 HEeBO3MOXHO,

13 HepXaBetoLLen cTanu ana paguaTtopa Mpwu HeobxoaMMOCTK, BbINOMNHUTE KpenneHue Ha
MeCTe MOHTaXa

KomnnekT M-06pasHbix NpucoeanHUTENbHbBIX TPYBOK c 6
RAUTITAN n3 megu - Komnnekt RAUTITAN n3 meaun TPOTO 0bA3ATENBHO

MoakntoyeHne n3 cTeHbl Yrnosasi npucoeavHUTENbHAs rapHUTypa PekomeHpyeTcs
RAUTITAN wu3 HepxaBetowen cranu ans
pagmaTopa

Tabn. 14.2. KpenneHue -06pa3Hbix npucoeduHUMesnbHbIX mpybok

56



14.6 [pouecc MOHTaxa NpucoeanHUTENbHbIX
rapHutyp RAUTITAN - NMpumep

MoHTax npucoegunHuTenbHbix anemeHToB RAUTITAN ans
oTonMTENbHOrO Npubopa B kayecTBe NpumMepa onucaH Ans KoOMMekTa

-06pasHbIX NMPUCOEANHUTENLHBIX TPYBOK AMs OTOMUTENBHOMO NpruGopa -
M . 1
RAUTITAN 13 HepaBeloLLeil cTanu: l‘ l—’d !

1. I'IepeHeCMTe ANUHY LUENKK, BKIoYas ONWHY BCTaBKWU epXKaTend

eBpOKOHyca, Ha Tpyby (cm. puc. 14.7).

2. OTpexbTe noa NpsMbIM YrIoM POSIMKOBbIM YCTPONCTBOM 0Bpe3ku
Tpy6 Ans Tpy6 U3 HepkaBeroLeln CTanu Unu NOAXoAsLLEeNR NUMown
[-06pa3Hble npucoeavHUTENbHbIE TPYOKM AMsi OTONUTENBbHOro
npubopa RAUTITAN u cHuMuTe 3ayceHLp.

3. HapeHbTe Tenmno- v LyMOU3OMNALMIO Ha YrmoBble Puc. 14.8. OdHokpamHoe

pacwupeHue KoHya
mpy6bi

npucoeanHuTensHble rapHuTypbl paguatopa RAUTITAN (Ha

pUCyHKax He MokasaHo).

4. HapeHbTe pe3bboBoe coeavHeHne Ha [-obpasHble
npucoeavHnUTeNbHblE TPYOKN pagnaTtopa RAUTITAN.

5. OpawvH pa3 paclmpbTe KoHUbl TpY6 paclumpuTenbHon Hacagkon 15
x 1,0 RO/ QC (cm. puc. 14.8).

6. [lMonHocTbio BcTaBbTe 06e M-06pasHble NPUCOEANHUTENBHbIE
Tpybku ans otonutensHoro npubopa RAUTITAN B dhukcupytoLuia
yromnok (cMm. puc. 14.9).

7. BcrtaBbTe [0 ynopa B eBPOKOHYC 6Grioka LapoBblx KpaHoB I-
06pasHble NPUCOEAUHUTENBHBIE TPYOKM AN OTOMUTENBHOTO
npubopa RAUTITAN.

3aTaHuTe OT PYKN HakmaHble ravku.

Puc. 14.9. KpenneHue -06pa3HbiX - Puc. 14.10. O6o3Ha4yeHue moyku
BrlpoBHsiiTe napannensHo M-06pasHble NpUcoeanHUTENbHbIE npucoeduUHUMEbHbIX KpenneHusi
mpy6ok ons

Tpybku ans otonutensHoro npubopa RAUTITAN.
omonumerbHo20 fpubopa

10. OTmMeTbTe TOYKy KpenneHust dumkcmpytouero yana (14.10).

T —
11. CHoBa cHumuTe -06pasHble NpucoeanHUTENbHbIE TPYOKN ANs

oTonutenbHoro npnéopa RAUTITAN Groka LiapoBbIX KpaHOB.
12. MNMpocBepnuTe KpenexHoe oTBepcTue.

13. CHoBa yctaHoBuTe [-06pa3Hble NpucoeanHNTENbHbIE TPYOKM ANns
oTtonuTensHoro npubopa RAUTITAN Ha 650K wapoBbIX KpaHOB.

14. 3aTsHWUTE OT PYKW HaKUAHbIE ralku.

15. MpoYHO NPUKPYTUTE PUKCUPYIOLLIMIA YTrOMOK K MOy C MOMOLLbIO

COOTBETCTBYIOLLErO KPENEXHOro komnrekra (cm. puc. 14.11).

L
(@ P
\‘J 5 —

16. CMOHTUpYITE pe3bboBblE COEAVNHEHUS C MSATKUMU YNIIOTHEHVSIMM
B COOTBETCTBMU C MpUnaraembiMy yKazaHUsIMU MO MOHTaxYy.

3 -
3atanuTe pesbbosoe coeauHerne G % - 15 ao ynopa. Puc. 14.11. 3akpy4yuseaHue Puc. 14.12.  CoeduHeHue

17. MopcoeanHnTe HaOBWXKHYIO MMNb3y K HarpeBaTenbHbIM Tpybam (hukcupyrowezo yeonka Ha08UXHOU 2urib3bl
(cm. puc. 14.12).

18. lNpoBepbTe repMETUYHOCTb.

19. MNonHoCTbIO U3onupyTe TpyObl U COEANHUTENbHBIE KOMMOHEHTHI.
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15 MOOKNKOYEHUE

PE3SbBO3AXNMHbIM

COEOUNHEHUWEM C KOJIbLIOM

& E. |

stabil

flex

Puc. 15.1. Pe3bbogoe coeduHeHue ¢ obxumHbiM chumuHezom RAUTITAN
stabil

PapgvaTtopbl MOryT 6biTb NPSIMO NOACOEANHEHbBI C MOMOLLIbIO

COOTBETCTBYOLLUMX 06XKMMHBIX prTHroB RAUTITAN k

yHuBepcanbHon Tpy6e RAUTITAN stabil u RAUTITAN flex.

Puc. 15.2. Pe3bbosoe coeduHeHue ¢ obxumHbiM pumuHzom RAUTITAN flex
ObecneybTe, YTOOLI TPYObI N OBXMMHbIE
(bVITVIHFI/I npn MOHTaXe 1 aKcnnyatTaunn He
Haxoaunucb noa HeaonyCctuMbiM MeXaHU4YeCKUM

HanpsbkeHueM (Hanpumep, BcrneacTane usrnba
HenocpeACcTBEHHO nocne pe3bboBoro coeguHeHus).

3anpellaeTcs UcnonbL3oBaTh pe3b608ble

E coeanHeHusa Ona CKpbITOro MOHTaXXa Unn B
HEeOOCTYNHbIX 30HaX.

151  TexHomornyeckue xapakTepucTUKu
Xapaktepuctuka LiBet H 6 KanunbpoBska 3ardarvBaHue
raviku chacku OKHMLE! AN TPY TpyObI HaKWAHOW ranku
Crporo
16,2%2,6 . oBsizatenbHo | [lo ynopa”
YHuBepcanbHas Tpyba 3
RAUTITAN stabil %
stabil 5 Be3 yropa,
20x2,9 ™ 3aTsKKa Npy
35-45 Hwm
-
HoxHuupb! ansa e o Row——_ 1)
16,2x2,2 = 0 yrnopa
YHuBepcanbHas Tpy6a 6, ' - pesku Tpy6 dd:“- .. e flo ynop
RAUTITAN flex E 16/20 e He TpeGyeTcs
flex S RAUTITAN e Tpl;6 HoXHMLb!
20%2,8 25 ans Tpy6 40 [o ynopa"
stabil

1) MakcumarnbHbIlti MOMeHm 3amsixku 35-45 Hv

Tabn. 15.1. O630p ykasaHuli Mo MOHMaxXy npPsiMo20 MnodcoeduHeHUs1 paduamopa
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15.2 Tpouecc MOHTaXxa pe3bb60oBbIX coeauHeHUn ¢ 06XXKUMHbIM puTuHrom RAUTITAN

/ stabil
{ (ﬁﬂ( S o
/’d' Z

> 20 Mmm Z §

e

& wa@N ]i)llﬁyl
s

v Q &

DIN EN
16313

8 I vVevovvevwVvew H
Stabil 16,2x2,6
flex 16x2,2/20x%x2,8
S &
| stabil 20x2,9

* 0o yropa
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16 APMATYPA

- cnepyet nsberaTb BO3HUKHOBEHNS
E nepeMeHHbIX Harpy3okK 3a cHeT AOMOMHUTENbHbIX
Mep (HanprMmMep,ucnonb30BaHUSA KOMMNEHCALMOHHOM
neTnu, 4ONOMHUTENBHOMO KpenmneHnsa n T.4.).
- pe3bb03axMMHble COeAUHEHNs pa3peLuaeTcs
ocnabnsaTe unv NOATArMBaTL TOMLKO Ha OCTbIBLLEM
oTonuTensHoM npubope.

EspokoHyc G %

EBpokoHyc G % oTonuTensHon apmaTtypbl 4OIKEH

COOTBETCTBOBATL TpeboBaHuaM 1 pasmepam DIN EN

16313.

Komnanua REHAU pekomeHpayeT:

- Wcnonb3oBaTb pe3bboBble COEANHEHUSA U
apmartypy TOSbKO B OPUTMHANbHOM WUCMONTHEHUN
OT U3rOTOBUTENS.

- PapnaTop ¢ knanaHom v ¢ BHyTpeHHeN
coegmHuUTenbHoM pesbbon Rplz / GY2 ons
noakntoveHnst apmatypbl komnaHum REHAU.

Cnepytolwime pe3bboBble COeIMHEHMS C eBPOKOHYcOM G %

NpOBEPEHbI CUCTEMHO U MOTYT BbITb NOACOEAMHEHBI K BII0KY

LIApOBOro KpaHa, KOMMIEKTY COeAMHUTENbHbIX Hunnenen G %2 x G %,

pacnpenenuTens ons OTONNeHus 1 pacnpeaenuTens oTonuTenbHOro

KOHTypa:

- Pesbbo3axnmHoe coeguHeHne ¢ 06xuMHbIM KorbLom RAUTITAN
stabil

- Pe3bbo3axnmHoe coeguHeHne ¢ 00xmMMHbIM KorbLom RAUTITAN
flex

- Pe3bbo3axnmHble coequHeHns
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16.1 Mapa wapoBbIX KpaHOB

Puc. 16.1. Napa waposbix KpaHo8
(yanosoe ucrionHeHue)

Puc. 16.2. Napa waposbix KpaHo8
(MpsiMoe ucrionHeHue)

B kauecTBe 3anopHOro yCTPOWCTBA M COEAUHEHNS MEXIY
paguaTopamu ¢ knanaHamu 1 MHUSIMK COeIMHEHNS paauaTopa
- Mpsamon

- Yrnosow

- C Hunnenem ans coeanHenna G %2 x G %

- C eBpokoHycom G Y4

- TexHn4eckn npoBepeHHass HageXHoOCTb
coeanHeHunA

- KopoTkasi KOHCTpyKUMSI
- Ans Bcex pe3bBoBbIX CoOeANHEHUIN N Pe3bBoBbIX
coeaVHeH ¢ 0GXKUMHBIM (PUTUHIOM MO EBPOKOHYC

16.2 KomnnekT HUnnenewn ans coeauHeHus

G'%xG %

Puc. 16.3. Komnnekm Hunnenetl 0ns coeduHeHusi G % x G %

[ns coeamHeHns oTonUTENbHbLIX NPUGOPOB 1 BEHTUIIEH C BHYTPEHHEN
pe3bbort Rp %2 1 pe3abbo3axnMHbIX COeAMHEHWI Mo eBPOKOHYC G Y4



17 JOMNOJIHUTEJIbHbIE
KOMMINEKTYIOWWE ONA CACTEMDI

171 KpectoBuHa RAUTITAN

17.2 PacnpeaenuTtenbHbIA KONMEKTOP U3

HepXxaBelowen cranm

Puc. 17-1. KpecmosuHa RAUTITAN c koxyxom Onsi 38yKo- U meriousonsyuu

KpectoBuHbl RAUTITAN nossonsioT peanv3oBaTb OTBETBIIEHNE K

oTonunTeribHoOMy an60py 6e3 BbIXxoAa U3 MOHTaXXHOWN MIOCKOCTHU.

Wcnonb3oBaHue kpectoBrH RAUTITAN no3sonut paboTHWKY,

BbINONHAKLWEMY CTAXKY, caenaTtb U30ALMK0 Takum 06pa30M, 4YTOObI

OHa npunerarna HernocpeACTBEHHO K MPSMOYTrofibHOMY
nsonupytoLemy koxyxy. KpectoBnHa RAUTITAN moxeT 6biTh
3akpenseHa ¢ obenx CTOPOoH Arbensamu.

- CokpallieHve BpeMeHM MOHTaxa

- MNepeceyerre Tpyb 6e3 fONONMHUTENBHBIX paboT
Ha YepHOBOM rony.

- Bkntoyasi TennonsonsaumMoHHbIA KOXYX

- OTcyTCTBME QOMONHUTENBHOM U30MsAumMn T-06pasHbIX
TpyboK

- OTcyTCTBME NEpexonoB TpybonpoBoaoB

- Boicota moHTaxa 50 mm

- ins Tennomnsonsiummn Tpy6onpoBOAOB C TONLMUHOW
nonaumm ao 13 mm

Puc. 17.2. PacnpedenumerbHbili KOIeKmop

PacnpenenuTenbHbIil KONNEKTOp OTOMNMEeHUs npeaHasHadYeH ans
pacnpegenexus n c6opa Boabl CUCTEMbI OTOMIEHNS.

[ina nHaMBMAOYyanbHOro NpoekTa B pacrnopsiKeHUn nMetoTcst
pasnuyHble pasmepbl pacnpenenuTenbHbIX KONnekTopoB Anst
noAkmtoYeHuns ot 2 oo 12 otonuTenbHbIX Npubopos. Heobxoanmble
ONsi coeanHeHus1 pe3bboBble CoOeAMHEHUSI C 06XKMMHBIM (OUTUHIOM
RAUTITAN cnegyeT 3akasblBaTb OTAENbHO.

O6bem nocraBku

- PacnpegenutenbHblii KOMMEKTop, UCTbITaHHbIN Mo AaBnNeHneM, ¢
BO3MOXHOCTbH Pa3HOCTOPOHHErO NMOAKIIOYEHWS;

- CoeguHutenbHasi peabba G1 ¢ NNockuM ynnoTHeHeM

- CoeguHuTenbHbIN HUNNenb G % ¢ aepxatenem eBpokoHyca
cootBeTtcTByeT DIN EN 16313

- 2 3arnywku G1

- MocTaBnsieTcs ¢ BbIMYCKHbIMU KIanaHamu

- KpoHLUTENH co 3BYKOM3ONSILMOHHBIMU BCTaBKaMu

O - V13 BbICOKOK@UYECTBEHHOM HEp)XKaBetoLLen ctanm
- CoeguHeHusa pacnpegenuTens ¢ niocKUMm

YMAOTHEHNSIMU

- Bo3amoxHO nonepemeHHoe noakmnoyeHme
pacnpegenurens

- MoBblWweHHOE yao6cTBO MOHTaXa b6narogaps
CTYNeH4YaToMy PaCnoONOXEHUNO COEQUHNUTENbHbIX
HUnNnenen

- MpenBapuTenbHbIN MOHTaX KPOHLUTENHA CO
3BYKOU30MALNOHHBIMU BCTaBKaMm

- Paamephbl pacnpegenurenei ¢ KONM4eCTBOM OTBOAOB
ot2p012
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17.3 [ekopaTuBHasA Haknagka ans AByx Tpyook 174  3ambIKaroLWMN YH4acTOK C BO3AYXOOTBOAYNKOM

o, Rk

Puc. 17.6. 3ambikarowuli yHacmok ¢ 8030yX00ME00YUKOM

Puc. 17.3. [ekopamueHas Haknadka Onsi 08yx mpy6ok

Puc. 17.7. 3ambikarowuli y4acmok ¢ 8030yX00mME80OHYUKOM, MOOKIYeHUe U3
rnona, npumMep MoHmMaxa

3aMblkaoLLmMiA y4acTOK C BO34YXOOTBOAUMKOM NPEACTaBNsSET cobon
BCMOMOraTenbHbIA MOHTaXHbI 3NEMEHT MHOropa3oBoro
MCMonNb30BaHUs Ans NpeBapuTeNbHON ONPecCOBKN CUCTEMBI.
KpenneHue 3ambikatoLLero y4acTka k CTeHe MOXEeT OCYLLEeCTBMSATLCS C
MOMOLLIbIO MeTannMYeckon LNUbKL ¢ pe3bbolt unm 6onTos (Hanpumep,
Lwnunbka ¢ pe3bboii ¢ LWaibol u raiikoi). B cepeanHe 3ambikaroLLero
yyacTtka pacrnosioxeHo pe3bboBoe 0TBepCTH e Mop LMWKy ¢ pe3bboit
M8 nnn M10. MexoceBoe paccTosiHne Mexay epokoHycom G %4

Puc. 17.5. [JlekopamusHasi Haknadka Ha cmeHe

NoaKMoYeHNst NPsSIMOi 1 obpaTHOI MarucTpanei coctansiet 50 Mm.
- [Ansi napHOro NOKpbITUSi CoeAnHUTENBHBIX TPYD paguatopa us
O - MHorokpaTHoOro ncnornb3oBaHus
nona unu us cTeHsbl
- MogroToBneHHoe NoAkItoYeHne Ans

oTOoNUTENbHOro np|/|6opa CO BCTPOEHHbIM KnanaHoMm
C BbIMYCKHbIM KflanaHom

- CocTouT U3 ABYX YacTeil
- Ansa Tpybok agnameTtpom 15

- [nsa Tpybok gnameTtpom 16 n 20
- MexoceBoe pacctosHue 50 mm.

- UgeT: 6enbin, aHanormyHo RAL 9010
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C nepemblYKkoi nofatoLLet u obpaTHOM MarucTpanu

HesaBMCUMO OT Mapk1 1 TMnNa Ucnonb3yeMblX
paAnaTopoB C KnanaHom

'Mbkoe paccTosiHue OT CTeHbl brarogaps KpenexHbiM
BMHTaM, NpefoCTaBeHHbIM 3aKa3yrKkom

BesonacHocTb cuctemMbl 6narogapst eBpokoHycy G %

lMpocToe ucnbiTaHne Ha repMeTUYHOCTb Y NPOBHbIN
Harpes 6e3 MOHTaxa pagvatopa

Be3 npeaBapvTenbHO onnaTtbl pagMaTopos

YacTbl MOHTaX 1 JEMOHTaX paanMaTopoB UCKIOYaeTCs




17.5 PacnpegenutenbHas rpebeHka c 17.7 PacnpepenutenbHble WKagbl
HaABWXHbIMU FMNb3aMun

Puc. 17.9. PacrnipedenumenbHbil wkag, eapuaHm UP

Puc. 17.8. PacrnipedenumernsHas 2pebeHka ¢ Ha08UXHbIMU 2uslb3amu

B kavecTBe anbTepHaTUBLI pacnpeaenuTensHOMY KOSekTopy

npegnaraeTcda UCnosib3oBaTh pacnpeaenmTenbHyo rpeGeHKy.

- OTBOAbI pacnpeaenuTenst C TeXHONOrMen HagBMXXHOM MIb3bl

- AnuTenbHbIA CPOK Cry>KObl rEPMETUYHBIX COEANHEHWI

- BoamoxHoCTb npoknagky Tpy6 nofd LUTYKaTypKOW U B CTSKKE

- PacnpepenutenbHble rpebeHkn ¢ HaaBWKHBIMU TUnb3amn ¢ 2 unmn 3
oTBOAAMMU

- BoamMoxHOCTb HapalymBaHus rpebeHkn

- Ona Tpy6 gnametpom 16 nnm 20

- MNopkntoueHue Tpy6 pacnpepenvTens

- HapyxHas pesbba R%

- BHyTpeHHss pe3bba Rp¥a

- Takke MOXeT UCMoSb30BaTbCsl B CUCTEME MUTLEBOMO
BOAOCHabXeHus

17.6  MOHTaXHbIii KOMNNEKT ANs TenfocyeTynka = /C 17-10-Pacnpedenumenshieid wicac, eapuanm AP

- Ans kpenneHus pacnpeaenuTensHOro Konnektopa u
Moapo6Hyo MHOPMALMIO O MOHTaXXHOM KOMMIIEKTE TennocyeT4nka

MOXHO HaTN B TEXHUYECKON AOKyMeHTauumn “Harpes/oxnaxaeHve PacnpefenuTenbHol rpeBeHk! C HaABIKHBIMU rMmb3ami
NOBEPXHOCTEIR”. - MNocTtaBnsieTcs B ABYX BapuaHTax UCMONHeHWs: BcTpansaemblin (UP)
1 npucTaBHol (AP)
- Bo3MOXHOCTb perynMpoBKu KPOHLUTENHA MO WMPUHE W BbICOTE ANS
YCTaHOBKM pacnpeaenuTenbHOro Konnekropa
- MisrotaBnmBaeTcs U3 OLMHKOBAHHOWN NMMCTOBOW CTanw.
- Tonbko ans BapuaHta UP
- Kopnyc ans HacTeHHOro MoHTaxa € ycunvearoLwmm npodunem n
OTKIOHSAIOLLEN TPYOKOW ANs NpoBefeHns TpyObl oTonneHunst (0TBOA,
pacnpegenuTens)
- PerynupyeTtcs no BbicoTe
- Perynupyetcs no rny6uHe
- Perynupyemas no rny6uHe dpoHTanbHas pama co BCTaBHOM
[BEpbIO 1 MOBOPOTHBLIM 3aMOpoM
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18 MNOAKNIOYEHUE OTOMNMUTENBHOIO
MPUBOPA U3 NMIUHTYCHOIO KAHAIJIA

18.1 O6nacTb NnpyUMeHeHus

- cnonbayiite TONbKO yHMBEpPCanbHyto Tpyoby

E RAUTITAN stabil anameTtpom 16 n/vnn 20.

- Ana nogkntoveHns oTonuTensHoro npnbopa n3
NIAVHTYCHOrO KaHarna Ucnosb3ynTe TONbKO KOMMIEKT
dutTnHros SL RAUTITAN.

- UcnonbaywTte yrnosont puttuHr 90 (He KoneHo
TpyOhbI)

- NMopoepxuBanTe MakcumanbHy TeMnepaTypy
nopauun 70 °C.

- Cobntopaiite ykasaHUsi MO MOHTaXy U AaHHble
N3roToBUTENS NINHTYCA.

i 8

Puc. 18.1. [NodknoyeHue omonumersibHO20 rnpubopa u3 MIUHMycHoO20 KaHana

18.2 [MoaknroyeHue oTonUTENbHOro npmubopa 3
NNMHTYCHOrO KaHana

[MpucoegnHUTENbHLIE FAPHUTYPbLI ANA OTONUTENBHOIrO
an60pa C HWXHUM nogkr4vyeHnem

I3 Komnnekt TeneckonM4eckux yrmnoBbix pe3bbo3axMMHbIX
3MNeMeHTOoB

El HaGop npucoeanHutenbHbix rapHutyp SL RAUTITAN (cm.
rnasy 18.2.1, ctp. 65)

H Habop koHueBbix rapHuTyp SL RAUTITAN (cm. rnasy
18.2.2, cTp. 66

() ) stabil

Puc. 18.2 lModkntoyeHue omonumersnsHo20 npubopa u3 niIuHMyCcHo20 KaHana
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18.2.1 Komnnekt npucoeauHutenbHon rapHutypbl SL RAUTITAN ans otonutenbHoro npuéopa c
HWXHUM NOAKIIOYEeHNEM

ﬁ stabil

- [Ina moHTaxa B cucteme nnuHtyca RAUSOLO n RAUDUO

- nsa yHuBepcanbHoi Tpy6sl RAUTITAN stabil

- Onsa tpy6 guametpom 16 n 20

- MNopknoyeHve nofatoLlen n obpaTHON MarucTpanu U3 naTyHu ¢
npeaBapuTenbHO U30rHYTbIMU NIMHUSIMU OTBETBIEHUS U3
mMefHou Tpy6bl 12 x 1,0 MM, NOKPBLITOM HUKENEM

Q - Hepgoporve BapraHThbl NOAKMIOYEHUS
oTonuTenbHoOro npubopa
- FoTOBBIN K NOAKMOYEHNIO 60K 13 ABYX YacTei

- CoeamHuTenbHble Tpyokn 12 x 1,0 MM BCTPOEHbI B
PUTUHIN C HAOBWKHOW MNb30Kn

Puc. 18.3

Puc. 18-4

ApTukyn Kon-Bo HaumeHoBaHue apTukyna KaTtanoxHbI Homep

1 KomnnekT Teneckonuyeckrx yrrioBbix pe3b003aXUMHbIX 31IEMEHTOB 12406071001
1 KomnnekT npucoeamHutenbHbix rapHuTtyp SL RAUTITAN 16 - 12 - 16 11372381003
nnu
1 KomnnekT nprucoeanHutenbHbix rapuntyp SL RAUTITAN 20 - 12 - 20 11372391003
POO®
Tabn. 18.1
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18.2.2 KoHueBas rapHutypa SL RAUTITAN Ha oTtonuTenbHOM npubope C HWXHUM NOAKMHOYEHUEeM

gl stabil

- Oins MmoHTaxa B cucteme nnuHtyca RAUSOLO n RAUDUO

- Ansa yrneepcanbHou Tpy6el RAUTITAN stabil

- Onsa Tpy6 anameTtpom 16 n 20

- MNopkntoveHne nopatoLLent n 0bpaTHOM MarnucTpanu u3 naTyHu ¢
npeaBapuTenbHO U30THYTLIMU NIMHWUSIMU OTBETBIEHNS U3 MeLHOM
Tpy6bl 12 X 1,0 MM, MOKPBLITON HUKENEM

- Hefjoporvie BapuaHTbl NOAKIOUYEHNS
oTonuTenbHoro npubopa
- [oTOBbLIN K NOAKMYEHMIO BOK U3 ABYX YacTewn
- lNMpocTas BO3MOXXHOCTb NOAKMOYEHMS MOCIEAHEro
oTonuTenbHoro npubopa

- CoepuHuTenbHble Tpybbl 12 x 1,0 MM € doUTMHramMm co
BCTPOEHHOW HaBWXHOM MMI1b30M

Puc. 18.5

Puc. 18.6

ApTukyn Kon-Bo HaumeHoBaHue apTukyna KaTanoxHbi Homep

1 KomnnekT Teneckonuyecknx yrrioBbiX pe3bb0o3aXMHbIX 31eMEHTOB 12406071001
1 KomnnekTt koHueBbix rapHutyp SL RAUTITAN 16 - 12 npaBbix 11372471003
nnu
1 KomnnekT koHueBbIx rapHntyp SL RAUTITAN 16 - 12 neBbix 11372481003
cnpaea cresa
Tabn. 18.2
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18.3 KomnnekT Teneckonm4yeckux yrinosbIX

pe3b603a)KV| MHbIX 3/IeMeHTOB

Puc. 18.7. Komrnekm meneckonuyecKux yenosbix cOeOUHUMEbHbIX
a/1emMeHmos

Puc. 18.8. ModkntoyeHue KOMIeKma mesneckonu4yeckux coeOuHUMernbHbIX
aneMeHmos

- Ans NoAKMioYeHns K pagnaTopy C KnanaHoM C MOMOLLbIO
npucoeguHuTenbHoln rapuutypel SL RAUTITAN

- KoHueBasi rapHutypa SL RAUTITAN

- C apanTtepom eBpokoHyca G % Ha pe3bboBom coeanHeHnn G % ¢
NIOCKMM YNNOTHEHNEM

- MopkntoveHve paguaTopa ¢ NOMOLLbIO TENECKONUYECKOW CbEMHOW
HakuaHon ranku G %, ¢ NNOCKUM ynIoTHEHNEM

- MoakntoyeHve K UTUHram NIMHTYca ¢ NOMOLLbI0 pe3bboBOro
coeAnHeHNst ¢ 0BXUMHBIM (DUTUHIOM K HUKENUPOBAHHON MEeAHOW
Tpybe 12 x 1,0 mm cornacHo DIN EN 1057

- Jlerkuin v NnpocTon MOHTax

- Perynnposka no BeicoTe v rnybuHe

- Pe3bboBoe coeaunHeHvie ¢ 06XMMHbBIM PUTUHIOM JOCTYMHO CHapPYXu

18.4 KomnnekTbl npucoeaMHUTENIbHOMN

rapHutypbl SL RAUTITAN

- CoegnHUTENbBHBIV (PUTUHT N3 NaTyHW C NpeABapUTENIbHO COrHYTbIMU

MeaHbIMU Tpybkamu 12 x 1,0 Mm

- CocTouT 13 OBYX YacTten

- HukenumpoBaHHbiIi

- MNopkntoveHne Ha pagnaTope C KranaHoM € MOMOLLbIO KOMMeKTa
YFNOBbIX COeAVHUTENbHbIX 3NTIEMEHTOB

- OUTUHMM

- KomnnekT npucoeanHutensHbix rapiutyp SL RAUTITAN 16 - 12 -16
- KomnnekT npucoeanHutensHbix raphutyp SL RAUTITAN 20 - 12 -20

- KomnnekT koHueBbIx rapHutyp SL RAUTITAN npasbix 16 - 12

- KomnnekT koHueBbIx rapHuTyp SL RAUTITAN neBbix 16 - 12
Q - [na otonutenbHOro npubopa co BCTPOEHHbIM
KnanaHom

- Onga noakntoYeHnst oToNUTENbHbIX MPUGOPOB C
KnanaHom no BblGopy: crnesa, cnpasa Unm fno LeHTpy
- MopxkntoyeHne paguaTopoB C Marnou rnyoruHOM MOHTaxa

s B8

Puc. 18.9. Komnnekm
npucoeduHumersnbHoul
2apHumypbl SL RAUTITAN

Puc. 18.10. Komnnekm koHuyesou
2apHuUmypsbi SL

MoHTax paguaTtopa c KnanaHom ¢ NOMOLbIO
npucoeauHuTensHou rapHuTypbl SL RAUTITAN

[laHHOe pyKoBOACTBO MO MOHTaXy AeNCTBUTENBHO NS

- KomnnekTtoB npucoegunHuntensHow rapHutypbl SL RAUTITAN
- KomnnekTbl koHUeBon rapHntypbl SL RAUTITAN

1. CMOHTUpyITe pagmaTop ¢ knanaHom (cobniofainTe BbICOTY
MOHTaxa).

2. 3akpyTuTe OT pyKv HakuOHYHO raviky KoMmnnekra
TEeNecKonMYeckyX yrioBbIX COeANHUTENEN.

RAUTITAN neeoti 16 - 12

3. OnpepenvTe ANVHY LWENKN COeAHUTENBHON TPybbl 12 X 1,0 MM

npucoeanHUTENbHbIX rapHUTYp SL.

4. O6pexbTe coeanHuTenbHble Tpyobl 12 x 1,0 Mm
npucoeanHUTENbHbIX rapHUTYp SL.

5. ToakniounTe NPUCOEANHUTENBHYIO FapHUTYPY C HAABUXHOW
rMnb3oi ¢ TpybonposBogamu.
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MogknounTe KOMNMEKT TerecKonn4ecKnx yrnoBbiXx 18.5 O6wue YKa3aHusA no NNIMHTYCHbIM KaHanam
CoeANHUTEJIbHbIX 3JIeMEeHTOB K paanaTopy C

HWKHUM NOAKMNIOYEeHUeMm Lllymb1 npy TeMnepaTypHbIX YANNHEHNSAX
rlJ'IVIHTyCHbIe CUCTEeMbI NoABePXeHbl BO BpeMA q)as Harpesa

1. TlpoyHO 3aTsHWUTE HAKWUAHYIO raiky Ha coeaMHEHUN paguaTopa ¢ CUIbHBIM KONebaHnsiM TemnepaTtypbl 1, CNeA0BATENbHO, TaKKe

KnanaHoOM raeyHbIM Kmtouom SW 30. onpefeneHHbIM M3MEHEHUAM AnviHbl. [py 3TOM BO34enCTBUM MOTYyT
2. CHUMUTE 3armyLuKu. BO3HMKATb LUYyMbl, B YACTHOCTM TOrAa, KOoraa npoknagka B 30He
3. TpoyHo 3aTsiHUTe pe3bboBoe coeauHeHNe ¢ 06XKMMHbIM MPOXOAa CTEH 1 MOTOJIKOB BbINOHEHA 6&3 HaTsKeHUs.

(UTUHIOM criepeam raeyHbIM krrovom SW 3.
YTtobbl NPpOTMBOAENCTBOBATL 9TOMY, B 3aBUCMMOCTM OT MECTHOM

MOHT&XXHOW CUTyauun cnepyeT NpeanpuHSaTb COOTBETCTBYHOLLME
Mepbl (Hanpymep, AOCTaTOYHYH BO3MOXHOCTb MepeMeLLeHns
Tpy6ONpOBOAOB U NIMHTYCHBIX KAHAMNOB B CTEHHBIX U MOTOMOYHbIX
npoxopax).

MoHTaX B HMLIAX ANA OTONUTENbHbLIX NPMGOpPOB

Mpy MOHTaXe NMUHTYCHBIX KaHaMNoB B HULLAX ANS paaMaTtopoB
cnepgyeT cobniogatb MUHUMAanbHOE paccTosHNe Mexay AByMs
UTUHFaMU C HAABWKHOW MMNb3oW (3 X ANUHY HaABWKHOW MMnb3bl).
Mpy aTOM MUHUManbHas rnybuHa HULWK ANA paguaTopa cocTaBnseT
130 mm.

Puc. 18.11. lNpoyHasa 3amsikka pe3bb608020 COEOUHEHUSI C OBXUMHbLIM
gumuHzom

4. MNpoBeanTe UCMbITaHWe NMOA AABIIEHNEM.

68



19 UCMNBITAHUA NOA4 OABJIEHUEM

YcnelHoe npoBefeHre 1 AOKyMEHTaLs
m UCMbITaHWUS MO AABMEHNEM ABMAIOTCS
Ba)XHbIM YCMOBMEM MPU NPEAbSBNEHUN BO3MOXHbIX
npeTeH3ni B pamkax rapaHtum komnannn REHAU n/nnn
cornaileHusi o nepefave OTBETCTBEHHOCTMU C
LleHTpanbHbIM 06beAMHEHNEM MO BOMPOCAM CaHUTapHO-
TEXHUYECKOTrO, OTOMUTENBHOIO M KIMMaTU4ECKOro
o6opynoaHust (LLOCTOK).

OTKNOHEHMS OT cneunduKaumii UCNbITaHUA Nog
E [aBMneHneM 1 Ha repMeTUYHOCTb COrMacHoO
DIN EN 14336 (Hanpvmep, B OTHOLLEHUN
NMHEBMATUYECKUX UCTbITAHWI) AOMKHbI ObITb
npeaBapuTENbHO COrnacoBaHbl U, NpY HE06XoAMMOCTH,
3adhmKCMpoBaHbl B JOrOBOpE.

19.1 OCHOBHbIe NONOXeHUA ANnA ucnbiTaHua noa

AaBlieHuemM

CornacHo DIN EN 14336 Ha noAroToBMEHHbIX, HO €Lle He 3aKpbITbIX
mMarucTpansx nepes BBOAOM B 9KCNiyaTauuio crieqyet NpoBecTu
MCNblTaHUS NOA AaBrEHNEM.

CyXOeHuUsi 0 TepMETUYHOCTY CUCTEMbI HA OCHOBE MMEILLMXCS
[aHHbIX UCMbITAHUIA NoA AaBneHreM (MOCTOSIHHOE, NadatoLLee,
roBbILLALLEecs) MOryT GbiTb cAenaHbl TONbKO YCIOBHO.

- [epMeTUYHOCTb CMCTEMbI MOXET GbITb NMPOBEpPeHa TOMNbKO NyTeM
BU3yarnbHOrO OCMOTPa OTKPbITLIX NIMHWIA Tpybonposoaa.

- Hebonblume yTeukn mMoryT 6biTb O6HapyxeHbl / noKanuaosaHb!
TOSMBKO MPW BM3yanbHOM OCMOTpPE (MPOTEYKN UMM C MOMOLLIbHO
[eTeKTopa yTeyku) Nof BbICOKMM AaBneHNEM.

- Cobntogaiite MakcumarnbHoe yCTaHOBIEHHOE AaBreHne
npefoxXpaHUTENbHbIX U 3aLUUTHBLIX YCTPONCTB.

Pasgenexune pr60|'|p0B0,El,a Ha 6onee Mernkue ucnblTaTenbHble
Y4acCTKM NoBbIWaeT TOYHOCTb pe3ynbTaTtoB NCNbITaHUNA.

- Vcnonb3yiTe Tonbko cpeacTBa Nnomcka yrevek
E (Hanpumep, neHoobpasytoLne cpeacTaa) ¢
gewncteyowen peructpaumert 8 DVGW,
KOTOpble OblfN ONOMHUTENBHO 0406pEHbI
nsrotosutenem ans matepuanos PPSU n PVDF.

- Mpwn ncnons3osaHun kpectosuH RAUTITAN
ncnblTblBaWTE NOA AaBEHEM OAHOBPEMEHHO 06a
KOHTYpa OTOMNMEHNs, a He Nopo3Hb. Vcnonb3ynte Ans
aToro 6nok noakntoyeHusi pagnatopa RAUTITAN unm
3aMblKaloLLMI y4acTOK C BO34YyXOOTBOAYNKOM
Bcerga nogaBavite gaBneHve Ha KpeCTOBUHY Kak
OBLUMIN KOMMOHEHT NPW 3arnyLLeHHbIX YeTbipex
oTBOAAX.

BaxHasn MHd)OpMaLIMﬂ AnAa ncnbiTaHna € NnoOMouWwbiO

cXaToro sosgyxa Ui MHepTHOro rasa

- [ns obHapyxeHusi yTeyek crneayeT UCMonb3oBaTb cpeacTsa
rowvcka yTeYKM NpU BbICOKUX UCTIbITATENbHBIX AaBNEHNUSIX UK
[OMONHUTENBHOMO MMAPABMNYECKOrO UCMbITaHUS U
COOTBETCTBYHOLLErO BU3yanbHOrO KOHTPOSIS.

M3meHeHns TemnepaTtypbl MOTYT NOBNUSATL HA pe3ynbTaT
UCMbITaHU (NageHne UNu NoBblLLEHNE AaBMNeHns).

- CxaTblii BO34YX UNN MHEPTHBIN ra3 SABNSATCA CKMMaeMbIMU
razamu. Takum obpasom, oT o6bema Tpybonposoaa HanpsAMyto
3aBUCUT OTODOpaxaeMblin pe3ynbTaTt AasBneHns. bonbiuon
ob6beMm TpybonpoBoaa cokpallaeT BO3MOXHOCTb OOHapyXeHUst
HebonbLUMX yTeYek C MOMOLLbIO NafeHUs AaBreHus.

19.2 [lpombiBKa oTONUTENBLHOro 060pyaAoBaHUA

YT06bI yoanutb 3arpAa3HeHns, HakonmBLLNECA Ha 3Tane XpaHeHUsa u
MOHTaXa, crnegyeTt NnpoMbITb OTONMUTENIbHOE o6opy.qosaHV|e nocne
ncnbiTaHnAa noa AaBneHnem U HenocpeCcTBeHHO nepen BBOAOM B
aKcnnyaTtayuio.

TexHuueckne TpeboBaHus 1 Npoueaypbl cobnofaTcs cornacHo
DIN EN 14336, npu 3TOM XMU4eckasi O4UCTKa He peKOMeHOyeTCs.

19.3 MpoTokon ucnbiTaHUM Noa faBleHNeM:
cuctema RAUTITAN komnannn REHAU

(MOHTaX oTonneHust)

Ha cnepytoLlen cTpaHuLie NpuBeaeH NpoekT NpoTokona
rmapaBJiNHecKnx MCMbITAHUIA.
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-
~ REHAU

Unlimited Polymer Solutions

[MpoekT npoTokona ncnbiTaHus nog gasnexdmem cuctembl RAUTITAN komnaHnm REHAU

(MOHTax oTonneHus)

1. [OaHHble o6beKTa

Ob6bekT:

OpraHusauusi-3akasymk:

Ynuua/Homep goma:

MHAaekc/Hac. NyHKT:

Makc. pab. gaBneHue:

Makc. pab. Temnepatypa:

[eones3nyeckas BbicoTa:

2. MMpoBegeHue UcnbITaHUA Noa AaBreHUEM

[ns ycnbiTaHUsi repMeTUYHOCTU OTOMUTESNBHOMO
obopypnoBaHus ¢ cuctemort RAUTITAN nposegute
McrbITaHWe Noa AaBreHneM:

1. Tpun HeobGXoQUMOCTU, [EMOHTUPYNTE
npeaoxpaHuTenbHbIe YCTPOMCTBA UMW CHETHYUKN 1
3aMeHUTE KX OTpeskaMun Tpyo Mnu 3arnyLiKkamu.

2. 3anomnHute oTonutenbHoe obopynoBaHue
OTMNbLTPOBAHHOW BOAOW U BbIMYCTUTE BO3AYX.

3. [lMopcoeguHuTe MaHOMETP M NoganTe Ha OTOMUTENbHOE
o6opynoBaHue ucnbITaTenbHOE AaBMEHNE:
VcnbiTatenbHoe faBneHne OMMKHO COOTBETCTBOBATb
3alaHHOMY [aBfeHNI0 MPefOXPaHUTENBHOrO KnanaHa.
MuvHumaneHoe ucnbiTatenbHoe aasnenue: 1 6ap

4. Yepes 2 yaca elle pa3s noganTe ucnbitTatenbHoe
OaBrieHne, NoCcKoNbKy BO3MOXHO NageHue AaBrneHus us-
3a paclUMpeHust MarucTparnen.

5. TNoppepxmBanTe B oTONUTENBHOM 060PYAOBaHUN
ncnbiTaTenbHoe AaBfieHne B TeYeHne 3 4acos U
HabntopanTe.

3. NoprBepxaeHue

6. [lononHWTenbHO NPOBEPLTE HA FrEPMETUYHOCTb BCE
oTonuTensHoe 06opyAoBaHME C MOMOLLbIO BU3YyarbHOro
KOHTpONS:

Hu B ogHOM Touke oTonMTenbHOro obopyaoBaHns He
JonyckaeTcs yTeuka Boabl.

7. Tlo BO3MOXHOCTU, NOCHe NPOBEAEHNS UCTbITaHWIA Nog,
[OaBreHnem HarpeinTe otonuTensHoe o6opyaoBaHMe 40
MakcumarnbHo paboyert TeMnepaTtypbl U CHOBa NPOBEpPbLTE C
NMOMOLLLbIO BM3YaribHOrO KOHTPOSS HA rEPMETUYHOCTb.

m Mpu BBINOMHEHMN CTSXKKM HEOBXOAMMO yunTbiBaTh
MakcumarnbHoe paboyee gaBneHne B cucteme
npoknagkv NuHun Tpybonposoaa And oTonneHus, 4tobbl
yTeukn Obinv obHapyXeHbl HEMeA EHHO.

McnbiTaHne Ha repMeTn4HoOCTb ObINo npoBeaeHo Haanexawmm o6pa30M. I'IpM ncnblTaHUMM HapyLleHne repMmeTn4HoCTn He

YCTaHOBJIEHO.

VcnbiTaTenbHoe AaBneHue:

[OnnTenbHOCTb UCTbITaHUS:

3akasuuk: Moanuce:
Ncnonuutens: MNMognuce:
MecTo npoBegeHus: [aTa:

Mpunoxenwns:
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20 TABJinUbI MOTEPU OABJNEHUA

PacuéTt gna Tpy6onpoBoaa

201
m Komnanus REHAU npeanaraeT pasnuyHble
ycnyru ong pacyeta cCUCTeM nNMTbeBOro
BOJJOCHAOXEHUS U OTOMMNEHUS.
[ns nonyyeHus nogpo6bHon nHopmaLuum obpaTnTecs K
npeacrasutento 6iopo no npogaxam REHAU.

20.2 O630p Tabnuy NoTepb AaBNEeHUA

YHusepcanbHble Tpy6bl RAUTITAN stabil, RAUTITAN flex
(pasHoCTb TeMnepaTyp Mexay NpsiMbIM U 06paTHbIM

notokom 1 K) 73
YHuBepcanbHas Tpyba RAUTITAN stabil16 74
YHuBepcanbHas Tpy6a RAUTITAN stabil 20 75
YHuBepcanbHasi Tpy6a RAUTITAN stabil 25 76
YHuBepcanbHas Tpy6a RAUTITAN stabil 32 77
YHuepcanbHas Tpy6a RAUTITAN stabil 40 78
YHusepcaneHasi Tpyba RAUTITAN flex 16 79
YHusepcanbHas Tpy6a RAUTITAN flex 20 80
YHuBepcansHasa Tpy6a RAUTITAN flex 25 81
YHuepcansHasa Tpy6a RAUTITAN flex 32 82
YHusepcansHas Tpy6a RAUTITAN flex 40 83
YuuepcansHasa Tpy6a RAUTITAN flex 50 84

85

20.3 YkasaHusi o nonb3oBaHulo Tabnuuen 1 K
npu pacyeTe NoTepb AaBneHus

B HacocHbIX cuctemax oTonneHust ropsiyei BoLow Ans NoKpbITUs
noTpebHOCTH B Tenne HeobXoAMMOe KONMMYECTBO Tensa A0HKHO
NpOXoauTb Yepe3 TpyGonpoBOAHYIO CUCTEMY K MOBEPXHOCTSAM
HarpeBa. Tennootaaya BoAbl Yepea NOBEPXHOCTb Harpesa
nponopLuuoHanbHa yCTaHOBNEHHOWM pa3HOCTY TemnepaTyp (pas3HoCTb
TemnepaTtyp Mexay npsiMbiM U 06paTHLIM MOTOKOM) MeXay
coeAVHeHNsIMU NPsSIMOro 1 06paTHOro NoToka.

(1) ®~AO
(2) AO =0y -0g[K]

PasHocTb Temnepatyp mexay npsiMbiM 1 06paTHBIM NOTOKOM
BblbMpaeTcsa B 3aBUCUMOCTU OT NOTpebneHus Tenna u
rMapaBnM4ecKon cxemom ycTaHoBKkU. [py aTom mMoryT ObiTh
1Cnonb3oBaHbl CreaytoLme OPUEHTUPOBOYHbIE 3HAYEHUS:

HopmanbHoe notpebnexue
Tenna @ [kBT]

PasHocTb Temnepatyp mexay
NpsiMbIM 1 0GPaTHBLIM NMOTOKOM

AO [K]

<50 10-20
> 50 > 20
OTaxHoe oTonmneHve ~10

Tabn. 20.1. PazHocmb memrepamyp rnpsiMoeo u obpamHo2o nomoka e
3asucumocmu om nompebrieHusi mernna

[Mpu Tennonepegave B NoMeLLEHNE pa3HOCTb TEMNepaTyp Mexay

npsiMbIM 1 06paTHLIM MOTOKOM BNUSIET HA MACCOBbIV MOTOK NpU

NMOCTOSAHHOWN TEMMOBOW MOLLHOCTMU.

(3) O=m-c-00[W]

CnepoBaTenbHo, Ans pacyeta Tpy6onpoBOAHON CETU MaccoBbIi
NMOTOK SIBMSIETCS BAXHOW BENMUYMHOW, KOTOPYIO CreayeT yuuTbiBaTb
(He3aBMCMMO OT Pa3HOCTW TeMnepaTyp Mexay nNpsiMbiM 1 06paTHLIM
notokom) B Tabnuue 1 K.

@) m= FDA@ kg/h]

c

Mpu BbIGOPE pasmepa Tpy6bl CriedyeT yunThiBaTb CKOPOCTU MOTOKA V
U rpagveHT faenenusi R. Mpy 9TOM Henb3si NpeBbILLaTh criedyolimne
3HAYEHUS:

[na coeanHUTENbHBLIX NIMHWIA paguaTopa: v~0,5MMm

[ns pacnpenenuTenbHbIX NUHUIA 1 cTosikoB: v ~ 1,0 — 1,5 m/c

[na HeGonbLuoro o6opyaoBaHus: R ~ 100 Ma/m

R ~ 100 - 200 Ma/m

[nsa kpynHoro o6opyaoBaHus:
m 3TV OPUEHTUPOBOYHbIE 3HAYEHUS OCHOBaHbI Ha
3MMMPUYECKUX pe3ynbTaTax 1 B OTAENbHbIX
cnyyasix MoOryT ObITb BbILLE WU HUXE.
Hanpumep, ons KOPOTKMX y4aCTKOB B pacnpeaenutene
MOXeT ObITb BblOpaH 60MbLUMI FpaaneHT aaenenns R.
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Mpumep ansa ucnonb3oBaHua yHuBepcanbHon Tpyosl RAUTITAN stabil:
0 =5815 W (HeoGxoaumoe noTtpebneHue | Tenna)

A® =10 K (pasHocTs t Mexay npsiMbIM 1 06paTHLIM NOTOKOM)
¢ = 1,163 Wh/Kkg - K (yaensHas Tennoemkocts Bofbl)

M3 BblpaxeHus (4) cnegyet: M = 500 kr/y

3 Tabnvubl noTepb AaBneHns OTONUTENbLHOrO 060pyAOBaHNS (Pa3HOCTb TEMMNepaTyp Mexay
npsMbIM 1 06paTHbIM NoTokoM 1 K) MOXHO cunTaTh:

- BoamoxxHocTb 1: RAUTITAN stabil 32 x 4,7

- BoamoxxHocTb 2: RAUTITAN stabil 25 x 3,7

3wau. R RAUTITAN stabil stab ]

Ma/m | 16,2x2,6 20x29 25x3,7 32x47

50 53,4 112,3 201,2 396,6
0,16 0,20 0,23 0,28
55 56,4 118,6 212,4 418,8
0,17 0,21 0,25 0,29
60 59,3 124,7 223,3 4401
0,18 0,22 0,26 0,31
65 62,1 130,5 233,7 460,7
0,19 0,23 0,27 0,32
70 64,8 136,2 243,8 480,6
0,20 0,24 0,28 0,34
75 67,4 1416 253,6 500,0 . BoamoxHoCTb 1
0,21 0,25 0,29 0,35 [Onsa 500 kr/y
80 69,9 146,9 263,1 518,7 - CKOpOCTb TeyeHus v =0,35 m/c
0,22 0,26 0,31 0,37 - lpagveHT gaBnexus R =75Ma/m

220 124,6 261,9 469,1 924,7

0,38 0,47 0,54 0,65
240 | 1310 2753 4930 9718 .. BOAMOKHOCTE 2
0,40 0,49 0,57 0,68 B JaHHOM CIyyae BbIMOMHSETCS MHTEPMONALMS ABYX
260 137,1 288,2 516,0 1017,3 BEJTNYMH:
0,42 0,51 0,60 0,72 Ans 500 kr/y
280 1430 300,6 538,4 1061,3 - CKopoCTb TeveHus v =0,58 m/c
- lpagueHT gaBneHus R =245 Ma/m

Tabn. 20.2. lMpumep cyumbigaHusi
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20.4 Ta6nuua noTepb AaBneHus Tpyb6onpoBoga otonneHus (pacwmpenue 1 K)

Temnepatypa Bogbl: 60 °C

3Hau. R RAUTITAN stabil IR RAUTITAN flex m

Mam | 162x26  20x2,9 25x 3,7 32x4,7 40x6,0 16x2,2 20x2,8 25x35 32x4,4 40x55 50 x 6,9 63x86 | v
50 53,4 12,3 201,2 396,6 709,4 66,4 1189 2138 430,8 817,3 14785 2649,6 | Kkr/u
0,16 0,20 023 0,28 0,33 017 0,20 0,24 0,29 034 0,39 0,46 m/c
55 56,4 118,6 212,4 418,8 7491 70,1 125,6 225,8 4549 863,1 1561,2 27979 | krlu
0,17 0,21 0,25 0,29 034 0,18 0,21 025 0,30 0,36 0,42 0,49 wic
60 59,3 124,7 2233 440,1 787,3 737 132,0 237,3 478,1 907,0 1640,8 29405 | Kr/u
0,18 022 0,26 0,31 0,36 0,19 023 0,26 0,32 037 0,44 0,51 m/c
65 62,1 1305 2337 460,7 8241 772 138,1 2484 500,5 949,5 1717,6 3078,2 | kv
0,19 023 0,27 0,32 0,38 0,20 0,24 0,28 0,33 0,39 0,46 053 m/c
70 64,8 136,2 2438 480,6 859,7 80,5 1441 250,1 522,1 990,6 1791,9 3211,3 | kv
0,20 024 0,28 034 0,39 0,21 0,25 0,29 035 0,41 0,48 0,56 mlc
75 67,4 1416 253,6 500,0 894,3 83,7 149,9 269,6 5431 1030,4 1864,0 33405 | Kr/u
0,21 025 0,29 0,35 0,41 0,22 0,26 0,30 0,36 043 0,50 0,58 wic
80 69,9 146,9 263,1 518,7 927,9 86,9 155,5 279,7 563,5 1069, 1 1934,0 34659 | Kkr/u
0,22 0,26 0,31 0,37 043 023 0,27 0,31 0,37 0,44 0,52 0,60 m/c
90 74,8 1572 2815 554,9 992,5 92,9 166,4 299,2 602,7 11435 2068,6 3707,2 | kr/u
023 0,28 033 0,39 0,46 024 0,28 0,33 0,40 047 0,55 0,64 m/c
100 79,4 166,9 298,9 589,3 1054,1 98,9 176,7 317,7 640,1 12145 2197,0 3937,3 | Kkrlu
0,24 0,30 0,35 0,42 0,48 0,26 0,30 035 042 0,50 0,59 0,68 wic
110 83,9 176,3 315,7 622,3 11131 104,2 186,6 3355 676,0 12825 2320,0 41577 | Ky
0,26 0,31 0,37 0,44 051 0,27 0,32 037 0,45 053 0,62 0,72 mic
120 88,1 1853 3318 654,0 1169,9 109,5 196,1 352,6 7104 13479 24383 4369,6 | Kkr/u
0,27 0,33 0,39 0,46 0,54 0,29 0,34 0,39 0,47 0,56 0,65 076 m/c
130 92,3 193,9 3473 684,6 1224,6 114,6 205,3 369,1 7437 1410,9 2552,4 45741 | krfu
0,28 0,35 0,40 0,48 0,56 0,30 0,35 0,41 0,49 0,58 0,68 0,79 mlc
140 9,3 202,3 362,3 7142 12776 119,6 2141 385,1 7759 1472,0 2662,8 47720 | krlu
0,30 0,36 0,42 0,50 0,59 0,31 0,37 043 0,51 0,61 0,71 0,83 mic
150 100,1 210,5 376,9 742,9 1328,9 1244 222,7 400,6 807,1 1531,2 2769,9 49639 | Kkr/y
0,31 0,38 0,44 0,52 0,61 0,33 0,38 0,44 053 0,63 074 0,86 m/c
160 1039 2184 391,0 7708 13789 129,1 2311 415,6 837,4 1588,7 2873,9 51504 | K4
0,32 0,39 0,45 0,54 0,63 0,34 0,40 0,46 0,55 0,66 077 0,89 m/c
170 107,5 226,1 404,8 798,0 14275 133,6 239,3 430,3 866,9 1644,7 2975,2 5331,9 | Kr/u
033 0,40 0,47 0,56 0,65 0,35 0,41 0,48 057 0,68 0,79 093 m/c
180 1111 233,6 418,2 824,5 14749 1381 2472 4446 895,7 1699,3 3074,0 55089 | Kr/u
034 0,42 0,49 0,58 0,68 0,36 0,42 0,49 0,59 0,70 0,82 0,96 wic
190 114,6 240,9 431,4 850,4 1521,1 142,4 255,0 4585 923,8 1752,6 31704 5681,8 | Kr/u
035 043 0,50 0,60 0,70 0,37 0,44 0,51 0,61 0,72 0,85 0,99 m/c
200 118,0 2481 4442 875,7 1566,4 146,6 262,5 472,1 951,3 1804,7 3264,8 5850,8 | Kr/u
0,36 0,44 0,52 0,62 072 0,39 0,45 0,52 063 075 0,87 1,02 m/c
220 1246 261,9 469,1 924,7 1654,1 154,9 277,2 498,6 1004,5 1905,8 34475 61783 | Kr/u
0,38 0,47 0,54 0,65 076 0,41 0,47 0,55 0,67 0,79 092 1,07 mic
240 131,0 275,3 493,0 971,8 17384 162,7 2914 524,0 1055,7 2002,9 36232 64933 | kr/u
0,40 0,49 0,57 0,68 0,80 043 0,50 0,58 0,70 0,83 0,97 1,13 m/c
260 1371 288,2 516,0 1017,3 18197 170,4 305,0 549,0 1105,1 2096,7 3792,8 67971 | ki
0,42 0,51 0,60 072 0,83 0,45 0,52 0,61 073 0,87 1,01 1,18 m/c
280 143,0 300,6 538,4 1061,3 1898,5 177,7 318,2 572,2 1152,1 2187 4 3956,9 70912 | kr/u
0,44 054 063 075 0,87 0,47 0,54 064 076 0,90 1,06 1,23 m/c
300 1488 312,7 560,0 1104,0 19748 184,9 331,0 595,2 1199,3 2275,3 4116,0 73763 | krlu
0,46 0,56 0,65 0,78 0,91 0,49 0,57 0,66 0,79 094 1,10 1,28 wmic
320 154,4 3245 581,1 11455 2049,0 191,8 3434 617.,6 1244,3 2360,8 4270,6 76534 | Kr/u
0,48 0,58 0,67 0,81 0,94 0,50 0,59 0,69 0,82 0,98 1,14 1,33 m/c
360 165,1 347,0 621,5 1225,2 2191,6 205,2 367,3 660,6 1331,0 2525,1 4567,9 8186,3 | Kr/u
0,51 0,62 0,72 0,86 1,01 0,54 0,63 073 0,88 1,04 1,22 1,42 m/c
400 1754 3686 660,1 1301,2 23276 217,9 390,1 701,6 14136 2681,8 4851,4 8694,3 | Kr/u
0,54 0,66 077 0,92 1,07 057 0,67 078 0,94 1,11 1,30 1,51 wic
450 187,6 394,3 706,0 13918 24897 2331 47,3 750,4 1512,0 2868,6 5189,2 92996 | Kkr/u
0,58 0,70 0,82 0,98 1,14 0,61 0,71 0,83 1,00 119 1,39 1,62 mic
500 199,2 418,7 749,8 1478,2 26442 2476 4432 797,0 1605,3 3046,6 5511,2 9876,7 | Kr/u
0,61 0,75 0,87 1,04 1,21 0,65 076 0,88 1,06 1,26 1,47 1,72 m/c
550 210,4 4422 791,8 1560,9 2792,2 2614 468,0 841,6 1695,7 32171 5819,7 104295 | Kkr/u
0,65 0,79 092 1,10 1,28 0,69 0,80 0,93 1,12 1,33 1,55 1,81 m/c
600 2211 464,7 832,2 1640,5 29345 274,7 4918 884,5 1782,1 3381,1 6116,3 109612 | kr/u
0,68 0,83 0,97 1,16 1,35 0,72 0,84 0,98 1,18 1,40 1,63 1,90 mic
700 2414 507,5 9088 17916 3204,8 300,0 5371 966,0 1946,2 3692,4 6679,5 119705 | kr/d
0,74 0,91 1,06 1,26 1,47 0,79 092 1,07 1,29 1,53 1,78 2,08 mic
800 260,6 547,7 980,9 1933,6 3458,9 323,8 579,7 1042,6 2100,5 3985,2 7200,2 129196 | Kkr/u
0,80 0,98 1,14 1,36 1,59 0,85 0,99 1,16 1,39 1,65 1,93 2,24 mic
1000 296,0 622,2 1114,3 2196,6 3929,3 367,9 6586 1184,4 2386,2 45272 8189,6 146767 | Kkr/u
0,91 1,11 1,29 1,55 1,80 097 1,13 1,31 1,58 1,87 2,19 255 m/c

IuHamuyeckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/im®
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20.5

x 2,6 (pacwupeHue 10, 15 un 20 K)

Temnepatypa Bogbl: 60 °C

Ta6bnuua notepb AaBneHus Tpybonpoeoaa oronneHusa RAUTITAN stabil16,2

stabil

Tennosas Pacwwupenne 10 K Pacwupenne 15 K Pacwmpenune 20 K
(" [e]iT| ToJe3 -3 MaccoBbI pacxod  CKopocTb MoTepst naeBneHus |MaccoBbi pacxon — CkopocTb Moteps naeneHus | MaccoBbii pacxon — CkopocTb MoTepsi AaBneHus
a m v R m v R m v R
Bt Kr/v m/c Ma/m Kr/v m/c Ma/m Kr/v m/c Ma/m
400 34,4 0,10 22,1 22,9 0,07 11,2 17,2 0,05 6,9
500 43,0 0,13 32,3 28,7 0,09 16,3 21,5 0,06 10,1
600 51,6 0,15 441 34,4 0,10 22,1 25,8 0,08 13,6
700 60,2 0,18 57,5 40,1 0,12 28,8 30,1 0,09 17,7
800 68,8 0,20 72,3 45,9 0,14 36,1 34,4 0,10 22,1
900 774 0,23 88,6 51,6 0,15 441 38,7 0,12 27,0
1000 86,0 0,26 106,4 57,3 0,17 52,9 43,0 0,13 32,3
1100 94,6 0,28 125,5 63,1 0,19 62,3 47,3 0,14 38,0
1200 103,2 0,31 146,0 68,8 0,20 72,3 51,6 0,15 441
1300 1118 0,33 167,9 74,6 0,22 83,0 55,9 0,17 50,6
1400 1204 0,36 1911 80,3 0,24 94,4 60,2 0,18 57,5
1500 129,0 0,38 215,6 86,0 0,26 106,4 64,5 0,19 64,7
1600 137,6 0,41 2414 91,8 0,27 119,0 68,8 0,20 72,3
1700 146,2 0,43 268,5 97,5 0,29 132,2 73,1 0,22 80,3
1800 154,8 0,46 296,9 103,2 0,31 146,0 77,4 0,23 88,6
1900 163,4 0,49 326,6 109,0 0,32 160,4 81,7 0,24 97,3
2000 172,0 0,51 357,5 114,7 0,34 1755 86,0 0,26 106,4
2100 180,6 0,54 389,7 120,4 0,36 1911 90,3 0,27 115,8
2200 189,2 0,56 4231 126,1 0,38 207,3 94,6 0,28 125,5
2300 197,8 0,59 457,8 1319 0,39 2241 98,9 0,29 135,6
2400 206,5 0,61 493,7 137,6 0,41 2414 103,2 0,31 146,0
2500 215,1 0,64 530,8 143,4 0,43 259,4 107,5 0,32 156,8
2600 223,7 0,66 569,1 149,1 0,44 2779 11,8 0,33 167,9
2700 232,3 0,69 608,6 154,8 0,46 296,9 116,1 0,35 179,3
2800 240,9 0,72 649,3 160,6 0,48 316,6 120,4 0,36 1911
2900 2495 0,74 691,2 166,3 0,49 336,8 124,7 0,37 203,2
3000 258,1 0,77 734,3 172,0 0,51 357,5 129,0 0,38 215,6
3100 266,7 0,79 778,6 177,8 0,53 3789 133,3 0,40 228,3
3200 275,3 0,82 824,0 183,5 0,55 400,7 137,6 0,41 2414
3300 283,9 0,84 870,6 189,2 0,56 4231 1419 0,42 254,8
3400 292,5 0,87 918,4 195,0 0,58 446,1 146,2 0,43 268,5
3500 3011 0,90 967,4 200,7 0,60 469,6 150,5 0,45 282,6
3600 309,7 0,92 10175 206,5 0,61 4937 154,8 0,46 296,9
3700 318,3 0,95 1068,8 212,2 0,63 518,3 1569,1 0,47 311,6
3800 326,9 0,97 1121,2 2179 0,65 543,4 163,4 0,49 326,6
3900 335,5 1,00 1174,8 223,7 0,66 569,1 167,7 0,50 3419
4000 - - - 229,4 0,68 595,3 172,0 0,51 357,5
4100 - - - 2351 0,70 622,0 176,3 0,52 3735
4200 - - - 240,9 0,72 649,3 180,6 0,54 389,7
4300 - - - 246,6 0,73 677,1 184,9 0,55 406,3
4400 - - - 252,3 0,75 705,4 189,2 0,56 4231
4500 - - - 2581 0,77 734,3 193,5 0,58 440,3
4700 - - - 269,5 0,80 793,6 202,2 0,60 475,6
4900 - - - 281,0 0,84 855,0 210,8 0,63 512,1
5100 - - - 292,5 0,87 918,4 219,4 0,65 549,8
5300 - - - 303,9 0,90 984,0 228,0 0,68 588,7
5500 - - - 3154 0,94 1051,6 236,6 0,70 628,8
5700 - - - 326,9 0,97 1121,2 2452 0,73 670,1
5900 - - - 338,4 1,01 11929 253,8 0,75 712,6
6100 - - - - - - 262,4 0,78 756,3
6300 - - - - - - 271,0 0,81 801,1
6500 - - - - - - 279,6 0,83 847,2
6700 - - - - - - 288,2 0,86 894,4
6900 - - - - - - 296,8 0,88 942,8
7100 - - - - - - 305,4 0,91 992,3
7300 - - - - - - 314,0 0,93 1043,0
7500 - - - - - - 322,6 0,96 1094,9
7700 - - - - - - 331,2 0,98 11479
7900 - - - - - - 339,8 1,01 1202,0

[uHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/m®
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20.6 Ta6nuua noTepb AaBneHus Tpyo6onpoBopaa otonneHna RAUTITAN stabil 20 stabil
x 2,9 (pacwupenue 10, 15 n 20 K)

Temnepartypa Bogbl: 60 °C

TennoBas Pacwwupenne 10 K Pacwwupenne 15 K Pacwwupenne 20 K
Y [e]NT\ To]e3 "M MaccoBbiii pacxoa  CkopocTb MoTepsi AaBneHusi |MaccoBblii pacxoa  CkopocTb MoTeps AaBneHus | Maccosbi pacxo — CkopocTb MoTeps faBnexus
a m v R m v R m v R
Bt K/ m/c Ma/m Kr/4 m/c Ma/m Kr/4 m/c Ma/m
600 51,6 0,09 13,2 34,4 0,06 6,7 25,8 0,05 41
700 60,2 0,11 17,2 40,1 0,07 8,7 30,1 0,05 53
800 68,8 0,12 21,6 459 0,08 10,8 34,4 0,06 6,7
900 774 0,14 26,4 51,6 0,09 13,2 38,7 0,07 8,1
1000 86,0 0,15 31,7 57,3 0,10 15,8 43,0 0,08 9,7
1200 103,2 0,18 43,4 68,8 0,12 21,6 51,6 0,09 13,2
1400 120,4 0,21 56,6 80,3 0,14 28,1 60,2 0,11 17,2
1600 137,6 0,25 71,4 91,8 0,16 35,4 68,8 0,12 21,6
1800 154,8 0,28 87,7 103,2 0,18 43,4 774 0,14 26,4
2000 172,0 0,31 1054 14,7 0,20 52,0 86,0 0,15 31,7
2200 189,2 0,34 1245 126,2 0,23 61,4 94,6 0,17 37,3
2400 206,5 0,37 1451 137,6 0,25 71,4 103,2 0,18 43,4
2600 223,7 0,40 167,0 1491 0,27 82,1 111,8 0,20 49,8
2800 240,9 0,43 190,3 160,6 0,29 93,4 120,4 0,21 56,6
3000 258,1 0,46 2149 172,0 0,31 105,4 129,0 0,23 63,8
3200 275,3 0,49 240,9 183,5 0,33 118,0 137,6 0,25 71,4
3400 292,5 0,52 268,2 195,0 0,35 131,2 146,2 0,26 79,4
3600 309,7 0,55 296,8 206,5 0,37 145,1 154,8 0,28 87,7
3800 326,9 0,58 326,7 2179 0,39 159,5 163,4 0,29 96,4
4000 3441 0,61 358,0 229,4 0,41 174,6 172,0 0,31 105,4
4200 361,3 0,64 3904 240,9 0,43 190,3 180,6 0,32 114,8
4400 378,5 0,68 4242 252,3 0,45 206,6 189,2 0,34 124,5
4600 395,7 0,71 459,2 263,8 0,47 223,5 197,8 0,35 134,6
4800 412,9 0,74 4955 2753 0,49 240,9 206,5 0,37 1451
5000 430,1 0,77 533,1 286,7 0,51 259,0 2151 0,38 155,9
5200 4473 0,80 571,8 298,2 0,53 277,6 223,7 0,40 167,0
5400 464,5 0,83 611,9 309,7 0,55 296,8 232,3 0,41 178,5
5600 4817 0,86 653,1 321,1 0,57 316,6 240,9 0,43 190,3
5800 498,9 0,89 695,6 332,6 0,59 337,0 249,5 0,45 202,5
6000 516,1 0,92 739,3 3441 0,61 358,0 258,1 0,46 2149
6200 533,3 0,95 784,3 355,6 0,63 379,5 266,7 0,48 227,8
6400 550,5 0,98 830,4 367,0 0,65 401,6 275,3 0,49 240,9
6600 567,7 1,01 877,8 378,5 0,68 424,2 2839 0,51 254,4
6800 - - - 390,0 0,70 4474 292,5 0,52 268,2
7000 - - - 401,4 0,72 471,2 301,1 0,54 282,4
7200 - - - 412,9 0,74 4955 309,7 0,55 296,8
7400 - - - 4244 0,76 520,4 318,3 0,57 311,6
7600 - - - 435,8 0,78 545,8 326,9 0,58 326,7
7800 - - - 4473 0,80 571,8 3355 0,60 342,2
8000 - - - 458,8 0,82 598,4 3441 0,61 358,0
8200 - - - 470,3 0,84 625,5 352,7 0,63 374,0
8400 - - - 4817 0,86 6531 361,3 0,64 390,4
8600 - - - 493,2 0,88 681,3 369,9 0,66 407,2
8800 - N - 504,7 0,90 7101 378,5 0,68 4242
9000 - - - 516,1 0,92 739,3 387,1 0,69 441,6
9200 - - - 527,6 0,94 769,2 395,7 0,71 459,2
9400 - - - 539,1 0,96 799,5 404,3 0,72 4772
9600 - - - 550,5 0,98 830,4 412,9 0,74 495,5
9800 - - - 562,0 1,00 861,9 421,5 0,75 514,1
10000 - - - - - - 430,1 0,77 533,1
10200 - N - - - - 438,7 0,78 552,3
10400 - - - - - - 4473 0,80 571,8
10600 - - - - - - 455,9 0,81 591,7
10800 - - - - - - 464,5 0,83 611,9
11000 - - - - - - 4731 0,84 632,3
11500 - - - - - - 494,6 0,88 684,9
12000 - - - - - - 516,1 0,92 739,3
12500 - - - - - - 537,6 0,96 7957
13000 - - - - - - 559,1 1,00 854,0

[uHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/im®
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20.7

Temnepatypa Bogbl: 60 °C

x 3,7 (pacwupeHue 10, 15 n 20 K)

Tabnuua notepb gaBneHus Tpyb6onpoBoaa otonneHusi RAUTITAN stabil 25

stabil

Tennosas Pacwwupenne 10 K Pacwwupenue 15 K Pacwupenune 20 K
([o]Ii[ (o] >0 MaccoBbiit pacxoa  CkopocTb MoTeps faBneHnst| Maccosslil pacxos  CKopocTb Motepsi faBneHusi| Maccosblit pacxos ~ CkopocTb MoTtepsi faBnexust
(] m v R m v R m v R
Bt Kr/4 m/c Ma/m Kr/y m/c Ma/m Kr/4 m/c Ma/m
1000 86,0 0,10 15 57,3 0,07 5,8 43,0 0,05 3,6
1200 103,2 0,12 15,7 68,8 0,08 79 51,6 0,06 4,8
1400 120,4 0,14 20,5 80,3 0,09 10,2 60,2 0,07 6,3
1600 137,6 0,16 25,8 91,8 0,11 12,8 68,8 0,08 79
1800 154,8 0,18 31,6 103,2 0,12 15,7 774 0,09 9,6
2000 172,0 0,20 37,9 14,7 0,13 18,8 86,0 0,10 11,5
2200 189,2 0,22 44,8 126,2 0,15 22,2 94,6 0,11 13,5
2400 206,5 0,24 52,1 137,6 0,16 25,8 103,2 0,12 15,7
2600 223,7 0,26 59,9 149,1 0,17 29,6 11,8 0,13 18,0
2800 240,9 0,28 68,2 160,6 0,19 33,6 120,4 0,14 20,5
3000 258,1 0,30 77,0 172,0 0,20 37,9 129,0 0,15 23,0
3200 275,3 0,32 86,2 183,5 0,21 42,4 137,6 0,16 25,8
3400 292,5 0,34 95,9 195,0 0,23 47,2 146,2 0,17 28,6
3600 309,7 0,36 106,0 206,5 0,24 52,1 154,8 0,18 31,6
3800 326,9 0,38 116,6 2179 0,25 57,2 163,4 0,19 34,7
4000 3441 0,40 1277 229,4 0,27 62,6 172,0 0,20 37,9
4200 361,3 0,42 139,2 240,9 0,28 68,2 180,6 0,21 41,3
4400 378,5 0,44 151,1 252,3 0,29 74,0 189,2 0,22 448
4600 395,7 0,46 163,5 263,8 0,31 80,0 197,8 0,23 48,4
4800 4129 0,48 176,3 275,3 0,32 86,2 206,5 0,24 52,1
5000 430,1 0,50 189,5 286,7 0,33 92,6 2151 0,25 55,9
5200 4473 0,52 203,2 298,2 0,35 99,2 223,7 0,26 59,9
5400 464,5 0,54 217,3 309,7 0,36 106,0 232,3 0,27 64,0
5600 4817 0,56 231,8 321,1 0,37 113,0 240,9 0,28 68,2
5800 498,9 0,58 246,8 332,6 0,39 120,3 2495 0,29 72,5
6000 516,1 0,60 262,2 3441 0,40 127,7 258,1 0,30 77,0
6200 533,3 0,62 2779 355,6 0,41 135,3 266,7 0,31 81,5
6400 550,5 0,64 2941 367,0 0,43 143,1 275,3 0,32 86,2
6600 567,7 0,66 310,8 378,5 0,44 1561,1 283,9 0,33 91,0
6800 584,9 0,68 327,8 390,0 0,45 159,3 292,5 0,34 95,9
7000 602,2 0,70 345,3 401,4 0,47 167,7 301,1 0,35 100,9
7400 636,6 0,74 381,4 4244 0,49 185,1 318,3 0,37 11,3
7800 671,0 0,78 419,2 4473 0,52 203,2 3355 0,39 122,1
8200 705,4 0,82 458,5 470,3 0,55 222,1 352,7 0,41 133,4
8600 739,8 0,86 499,5 493,2 0,57 2418 369,9 0,43 1451
9000 7742 0,90 5421 516,1 0,60 262,2 387,1 0,45 157,2
9400 808,6 0,94 586,3 539,1 0,63 283,3 404,3 0,47 169,8
9800 843,0 0,98 632,1 562,0 0,65 305,2 421,5 0,49 1829
10200 877,4 1,02 679,5 584,9 0,68 327,8 438,7 0,51 196,3
10600 - - - 607,9 0,71 351,2 455,9 0,53 210,2
11000 - - - 630,8 0,73 375,3 4731 0,55 224,5
11500 - - - 659,5 0,77 406,4 494,6 0,57 243,0
12000 - - - 688,2 0,80 438,6 516,1 0,60 262,2
12500 - N - 716,8 0,83 472,0 537,6 0,62 282,0
13000 - - - 7455 0,87 506,5 559,1 0,65 302,4
13500 - - - 7742 0,90 5421 580,6 0,67 323,5
14000 - - - 802,9 0,93 578,9 602,2 0,70 345,3
14500 - - - 831,5 0,97 616,7 623,7 0,72 367,6
15000 - - - 860,2 1,00 655,6 645,2 0,75 390,7
15500 - - - - - - 666,7 0,77 4143
16000 - N - - - - 688,2 0,80 438,6
16500 - - - - - - 709,7 0,82 463,6
17000 - - - - - - 731,2 0,85 489,1
17500 - - - - - - 752,7 0,87 5153
18000 - - - - - - 7742 0,90 5421
18500 - - - - - - 7957 0,92 569,6
19000 - - - - - - 817,2 0,95 597,6
19500 - - - - - - 838,7 0,97 626,3
20000 - - - - - - 860,2 1,00 655,6

[uHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/m®

76



20.8 Ta6nuua notepb gaBneHus TpybonpoBoaa otonneHusi RAUTITAN stabil 32 stabil
x 4,7 (pacwupeHue 10, 15 n 20 K)

Tennosas Pacwupenne 10 K Pacwupenne 15 K Pacwupenne 20 K
MOLLUHOCTb Y EI: NN oE o)l MaccoBbIi pacxog, MaccoBbIi pacxog,

(] m v R m v R m v R

Bt Kr/4 m/c Ma/m Kr/4 m/c Ma/m Kr/4 m/c Ma/m
1800 154,8 0,11 9,7 103,2 0,07 48 77,4 0,05 3,0
2000 172,0 0,12 11,6 114,7 0,08 5,8 86,0 0,06 3,5
2200 189,2 0,13 13,7 126,2 0,09 6,8 94,6 0,07 42
2400 206,5 0,15 15,9 137,6 0,10 79 103,2 0,07 4,8
2600 223,7 0,16 18,2 1491 0,11 9,1 111,8 0,08 55
2800 240,9 0,17 20,7 160,6 0,11 10,3 120,4 0,08 6,3
3000 258,1 0,18 23,4 172,0 0,12 11,6 129,0 0,09 71
3200 275,3 0,19 26,2 183,5 0,13 12,9 137,6 0,10 79
3400 292,5 0,21 29,1 195,0 0,14 14,4 146,2 0,10 8,8
3600 309,7 0,22 32,1 206,5 0,15 15,9 154,8 0,11 9,7
3800 326,9 0,23 35,3 2179 0,15 17,4 163,4 0,12 10,6
4000 3441 0,24 38,6 229,4 0,16 19,1 172,0 0,12 11,6
4500 387,1 0,27 47,5 258,1 0,18 23,4 193,5 0,14 14,2
5000 430,1 0,30 57,2 286,7 0,20 28,1 2151 0,15 17,0
5500 4731 0,33 67,7 315,4 0,22 33,2 236,6 0,17 20,1
6000 516,1 0,36 78,9 3441 0,24 38,6 258,1 0,18 23,4
6500 559,1 0,39 90,9 372,8 0,26 44,5 279,6 0,20 26,9
7000 602,2 0,42 103,7 401,4 0,28 50,7 301,1 0,21 30,6
7500 645,2 0,45 17,2 430,1 0,30 57,2 322,6 0,23 34,5
8000 688,2 0,48 1314 458,8 0,32 64,1 3441 0,24 38,6
8500 7312 0,51 146,4 4875 0,34 71,3 365,6 0,26 43,0
9000 774,2 0,55 162,1 516,1 0,36 78,9 387,1 0,27 47,5
9500 817,2 0,58 178,5 544,8 0,38 86,8 408,6 0,29 52,3
10000 860,2 0,61 1957 573,5 0,40 95,1 430,1 0,30 57,2
10500 903,2 0,64 2135 602,2 0,42 103,7 451,6 0,32 62,3
11000 946,2 0,67 232,1 630,8 0,44 112,6 473,1 0,33 67,7
11500 989,2 0,70 251,3 659,5 0,46 121,8 494,6 0,35 73,2
12000 1032,3 0,73 271,3 688,2 0,48 1314 516,1 0,36 78,9
12500 1075,3 0,76 2919 716,8 0,50 141,3 537,6 0,38 84,8
13000 1118,3 0,79 313,3 745,5 0,53 151,56 599,1 0,39 90,9
13500 1161,3 0,82 335,3 7742 0,55 162,1 580,6 0,41 97,2
14000 1204,3 0,85 358,0 802,9 0,57 173,0 602,2 0,42 103,7
14500 1247,3 0,88 381,4 831,5 0,59 1841 623,7 0,44 110,3
15000 1290,3 0,91 405,5 860,2 0,61 195,7 645,2 0,45 117,2
15500 1333,3 0,94 430,2 888,9 0,63 207,5 666,7 0,47 124,2
16000 1376,3 0,97 455,6 917,6 0,65 219,6 688,2 0,48 1314
16500 1419,4 1,00 481,7 946,2 0,67 2321 709,7 0,50 138,8
17000 - - - 974,9 0,69 244.8 731,2 0,51 146,4
17500 - - - 1003,6 0,71 2579 752,7 0,53 1541
18000 - - - 1032,3 0,73 271,3 774,2 0,55 162,1
18500 - - - 1060,9 0,75 285,0 795,7 0,56 170,2
19000 - - - 1089,6 0,77 299,0 817,2 0,58 178,5
19500 - - - 1118,3 0,79 313,3 838,7 0,59 187,0
20000 - - - 1147,0 0,81 3279 860,2 0,61 195,7
20500 - - - 1175,6 0,83 342,8 881,7 0,62 204,5
21000 - - - 1204,3 0,85 358,0 903,2 0,64 213,5
21500 - - - 1233,0 0,87 3735 924,7 0,65 222,7
22500 - - - 1290,3 0,91 405,5 967,7 0,68 241,6
23500 - - - 1347,7 0,95 438,6 1010,8 0,71 261,2
24500 - - - 1405,0 0,99 473,0 1053,8 0,74 281,5
25500 - - - 1462,4 1,03 508,5 1096,8 0,77 302,5
26500 - - - - - - 1139,8 0,80 324,2
27500 - - - - - - 1182,8 0,83 346,6
28500 - - - - - - 1225,8 0,86 369,6
29500 - - - - - - 1268,8 0,89 393,4
30500 - - - - - - 1311,8 0,92 417,8
31500 - - - - - - 1354,8 0,95 4429
32500 - - - - - - 1397,8 0,98 468,6
33500 - - - - - - 1440,9 1,01 495,0

Nuramnyeckas saskocts: 0,000467 «r/(m c) MnotrocTs: 983,2 kr/m®
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20.9

x 6,0 (pacwupenue 10, 15 n 20 K)

Temnepatypa Bogbl: 60 °C

Ta6bnuua notepb AaBneHus Tpy6onpoBoaa otonneHna RAUTITAN stabil 40

stabil

Tennosas Pacwupenne 10 K Pacwwupenne 15 K Pacwupenne 20 K
Y [o]IN\ToTo3 s >3 MaccoBblIii pacxos  CkopocTb MoTeps AasneHus | Maccosbiii pacxog  CkopocTb MoTeps naBneHus Maccosbiii pacxog  CkopocTb MoTeps nasnexuns
(] m v R m v R m v R
Bt Kr/4 m/c Ma/m Kr/4 m/c Ma/m Kr/4 m/c Ma/m
2800 240,9 0,11 7,5 160,6 0,07 3,7 120,4 0,06 2,3
3000 258,1 0,12 8,5 172,0 0,08 42 129,0 0,06 2,6
3200 2753 0,13 9,5 183,5 0,08 47 137,6 0,06 2,9
3400 292,5 0,13 10,5 195,0 0,09 52 146,2 0,07 3,2
3600 309,7 0,14 11,6 206,5 0,09 5,8 154,8 0,07 3,5
3800 326,9 0,15 12,7 2179 0,10 6,3 163,4 0,07 3,9
4000 3441 0,16 139 229,4 0,11 6,9 172,0 0,08 42
4500 3871 0,18 171 258,1 0,12 8,5 193,5 0,09 51
5000 430,1 0,20 20,6 286,7 0,13 10,2 2151 0,10 6,2
5500 4731 0,22 24,3 315,4 0,14 12,0 236,6 0,11 7,3
6000 516,1 0,24 28,3 3441 0,16 13,9 258,1 0,12 8,5
6500 5591 0,26 32,6 372,8 0,17 16,0 279,6 0,13 9,7
7000 602,2 0,28 37,2 401,4 0,18 18,2 301,1 0,14 11,0
7500 645,2 0,30 42,0 430,1 0,20 20,6 322,6 0,15 12,5
8000 688,2 0,32 47,0 458,8 0,21 23,0 3441 0,16 13,9
8500 731,2 0,34 52,3 4875 0,22 25,6 365,6 0,17 15,5
9000 7742 0,36 57,9 516,1 0,24 28,3 387,1 0,18 171
9500 817,2 0,37 63,8 544,8 0,25 311 408,6 0,19 18,8
10000 860,2 0,39 69,8 573,5 0,26 341 4301 0,20 20,6
10500 903,2 0,41 76,1 602,2 0,28 37,2 451,6 0,21 22,4
11000 946,2 0,43 82,7 630,8 0,29 40,3 4731 0,22 24,3
11500 989,2 0,45 89,5 659,5 0,30 43,6 4946 0,23 26,3
12000 1032,3 0,47 96,6 688,2 0,32 47,0 516,1 0,24 28,3
13000 1118,3 0,51 11,4 745,5 0,34 54,2 559,1 0,26 32,6
14000 1204,3 0,55 127,2 802,9 0,37 61,8 602,2 0,28 37,2
15000 1290,3 0,59 1439 860,2 0,39 69,8 645,2 0,30 42,0
16000 1376,3 0,63 161,6 917,6 0,42 78,3 688,2 0,32 47,0
17000 1462,4 0,67 180,2 974,9 0,45 87,2 7312 0,34 52,3
18000 1548,4 0,71 199,7 1032,3 0,47 96,6 7742 0,36 57,9
19000 1634,4 0,75 220,6 1089,6 0,50 106,4 817,2 0,37 63,8
20000 1720,4 0,79 2414 1147,0 0,53 116,6 860,2 0,39 69,8
21000 1806,5 0,83 263,6 1204,3 0,55 127,2 903,2 0,41 76,1
22000 1892,5 0,87 286,7 1261,6 0,58 138,2 946,2 0,43 82,7
23000 1978,5 0,91 310,7 1319,0 0,61 149,7 989,2 0,45 89,5
24000 2064,5 0,95 335,6 1376,3 0,63 161,6 1032,3 0,47 96,6
25000 2150,5 0,99 361,4 1433,7 0,66 173,9 1075,3 0,49 103,9
26000 - - - 1491,0 0,68 186,6 1118,3 0,51 1114
27000 - - - 1548,4 0,71 199,7 1163,3 0,53 119,22
28000 - - - 1605,7 0,74 213,2 1204,3 0,55 127,2
29000 - - - 1663,1 0,76 2271 1247,3 0,57 1354
30000 - - - 1720,4 0,79 2414 1290,3 0,59 1439
31000 - - - 17778 0,82 256,1 1333,3 0,61 152,6
32000 - - - 1835,1 0,84 271,2 1376,3 0,63 161,6
33000 - N - 1892,5 0,87 286,7 14194 0,65 170,8
34000 - - - 1949,8 0,89 302,6 1462,4 0,67 180,2
35000 - - - 2007,2 0,92 318,9 1505,4 0,69 189,8
36000 - - - 2064,5 0,95 335,6 1548,4 0,71 199,7
37000 - - - 21219 0,97 352,7 15914 0,73 209,8
38000 - - - - - - 1633,7 0,75 220,1
39000 - - - - - - 1676,7 0,77 230,6
40000 - N - - - - 1719,7 0,79 2414
42000 - - - - - - 1805,7 0,83 263,6
44000 - - - - - - 1891,7 0,87 286,7
46000 - - - - - - 1977,6 0,91 310,7
48000 - - - - - - 2063,6 0,95 335,6
50000 - - - - - - 2149,6 0,99 361,4

OunHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 krim?®
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2010 Ta6bnuua noTepb paBneHua Tpy6onpoBoga otonneHusa RAUTITAN flex
16 x 2,2 (pacwwmpeHue 10, 15 u 20 K)

Temnepartypa Bogbl: 60 °C

flex

Tennosas

Pacwwnpenune 10 K

Pacwupenue 15 K

Pacwunpenue 20 K

[V [e]IT[7Tolo3 /"3l MaccoBbiit pacxos  CkopocTb MoTeps aaBneHus | Maccoseit pacxod  CKopocTb Motepsi aaBneHusi MaccoBbl pacxof, — CkopocTb MoTepsi AaBneHus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m
400 34,4 0,09 16,8 22,9 0,06 8,5 17,2 0,05 5,3
500 43,0 0,11 24,5 28,7 0,08 12,3 21,5 0,06 7,6
600 51,6 0,14 33,4 34,4 0,09 16,8 25,8 0,07 10,3
700 60,2 0,16 43,4 40,1 0,11 21,8 30,1 0,08 13,4
800 68,8 0,18 54,6 45,9 0,12 27,3 344 0,09 16,8
900 774 0,20 66,9 51,6 0,14 33,4 38,7 0,10 20,5
1000 86,0 0,23 80,2 57,3 0,15 39,9 43,0 0,11 24,5
1100 94,6 0,25 94,6 63,1 0,17 47,0 47,3 0,12 28,8
1200 103,2 0,27 110,1 68,8 0,18 54,6 51,6 0,14 33,4
1300 118 0,29 126,5 74,5 0,20 62,7 55,9 0,15 38,2
1400 120,4 0,32 1439 80,3 0,21 71,2 60,2 0,16 43,4
1500 129,0 0,34 162,4 86,0 0,23 80,2 64,5 0,17 48,9
1600 137,6 0,36 1818 91,7 0,24 89,7 68,8 0,18 54,6
1700 146,2 0,38 2021 97,5 0,26 99,7 73,1 0,19 60,6
1800 154,8 0,41 223,5 103,2 0,27 110,1 774 0,20 66,9
1900 163,4 0,43 2457 108,9 0,29 120,9 81,7 0,21 73,4
2000 172,0 0,45 268,9 114,7 0,30 132,9 86,0 0,23 80,2
2100 180,6 0,47 2931 120,4 0,32 143,9 90,3 0,24 87,3
2200 189,2 0,50 3181 126,1 0,33 156,1 94,6 0,25 94,6
2300 197,8 0,52 3441 131,9 0,35 168,7 98,9 0,26 102,2
2400 206,4 0,54 371,0 137,6 0,36 181,8 103,2 0,27 1101
2500 215,0 0,57 398,8 143,3 0,38 195,2 107,5 0,28 118,1
2600 223,6 0,59 4275 149,1 0,39 209,1 11,8 0,29 126,5
2700 232,2 0,61 4751 154,8 0,41 223,5 1161 0,31 1351
2800 240,8 0,63 487,6 160,5 0,42 238,2 120,4 0,32 143,9
2900 249,4 0,66 519,0 166,3 0,44 253,4 124,7 0,33 153,0
3000 258,0 0,68 551,2 172,0 0,45 268,9 129,0 0,34 162,4
3100 266,6 0,70 584,4 77,7 0,47 284,9 133,3 0,35 171,9
3200 275,2 0,72 618,4 183,5 0,48 301,3 137,6 0,36 181,8
3300 283,8 0,75 653,3 189,2 0,50 3181 1419 0,37 191,8
3400 292,4 0,77 689,1 1949 0,51 335,4 146,2 0,38 202,1
3500 301,0 0,79 7257 200,7 0,53 353,0 150,5 0,40 212,7
3700 318,2 0,48 801,5 2121 0,56 389,4 1569,1 0,42 234,5
3900 3354 0,88 808,8 223,6 0,59 4275 167,7 0,44 257,2
4100 352,6 0,93 963,5 235,1 0,62 467,2 176,3 0,46 280,9
4300 369,8 0,97 1049,5 246,5 0,65 508,4 184,9 0,49 305,5
4500 - N - 258,0 0,68 551,2 193,5 0,51 331,0
4700 - - - 269,5 0,71 595,6 202,1 0,53 357,4
4900 - - - 280,9 0,74 641,6 210,7 0,55 384,8
5100 - - - 292,4 0,77 689,1 219,3 0,58 4131
5300 - - - 303,9 0,80 7381 2279 0,60 4422
5500 - - - 315,3 0,83 788,6 236,5 0,62 472,2
5700 - - - 326,8 0,86 840,7 245,1 0,64 503,2
5900 - - - 338,3 0,89 894,3 253,7 0,67 535,0
6100 - N - 349,7 0,92 949,4 262,3 0,69 567,7
6300 - - - 361,2 0,95 1006, 1 270,9 0,71 601,3
6500 - - - 372,7 0,98 1064,2 279,5 0,73 635,7
6700 - - - - - - 288,1 0,76 6711
6900 - N - - - - 296,7 0,78 707,3
7100 - - - - - - 305,3 0,80 7443
7300 - - - - - - 3139 0,83 782,2
7500 - - - - - - 322,5 0,85 821,0
7700 - - - - - - 331,1 0,87 860,6
7900 - - - - - - 339,7 0,89 901,1
8100 - - - - - - 348,3 0,92 942,5
8300 - - - - - - 356,9 0,94 984,7
8500 - - - - - - 365,5 0,96 1027,7
8800 - - - - - - 378,4 0,99 1093,8

HuHamuueckast BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/im®

79




20.11

Temnepatypa Bogbl: 60 °C

Ta6bnuua notepb AaBneHuss Tpyobonpoeoaa ortonneHus RAUTITAN
rmokaa 20 x 2,8 (pacwupenHue 10, 15 n 20 K)

flex

Tennogas Pacwmpexue 10 K Pacmpexue 15 K Pacwmpexue 20 K
[V {e]NT\Z o3 s "3l MaccoBeili pacxos  CkopocTb Moteps AaeneHus | Maccosbli pacxos  CkopocTb Moteps AaeneHus | MaccoBblit pacxos — CKopocTb MoTepsi naBnexus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m
600 51,6 0,09 12,0 34,4 0,06 6,1 25,8 0,04 3,8
700 60,2 0,10 15,6 40,1 0,07 7,9 30,1 0,05 4,9
800 68,8 0,12 19,6 45,9 0,08 9,9 34,4 0,06 6,1
900 77,4 0,13 24,0 51,6 0,09 12,0 38,7 0,07 7,4
1000 86,0 0,15 28,8 57,3 0,10 14,4 43,0 0,07 8,8
1100 94,6 0,16 33,9 63,1 0,11 16,9 47,3 0,08 10,4
1200 103,2 0,18 39,4 68,8 0,12 19,6 51,6 0,09 12,0
1300 1118 0,19 45,3 74,5 0,13 22,5 55,9 0,10 13,8
1400 120,4 0,21 51,4 80,3 0,14 25,6 60,2 0,10 15,6
1600 137,6 0,23 64,9 91,7 0,16 32,2 68,8 0,12 19,6
1800 154,8 0,26 79,6 103,2 0,18 39,4 774 0,13 24,0
2000 172,0 0,29 95,7 114,7 0,20 47,3 86,0 0,15 28,8
2200 189,2 0,32 113,0 126,1 0,22 55,8 94,6 0,16 33,9
2400 206,4 0,35 1317 137,6 0,23 64,9 103,2 0,18 39,4
2600 223,6 0,38 1516 149,1 0,25 74,5 11,8 0,19 45,3
2800 240,8 0,41 172,7 160,5 0,27 84,8 120,4 0,21 51,4
3000 258,0 0,44 195,0 172,0 0,29 95,7 129,0 0,22 58,0
3200 275,2 0,47 218,6 183,5 0,31 107,1 137,6 0,23 64,9
3400 292,4 0,50 243,3 194,9 0,33 119,1 146,2 0,25 72,1
3600 309,6 0,53 269,2 206,4 0,35 131,7 154,8 0,26 79,6
3800 326,8 0,56 296,3 2179 0,37 144,8 163,4 0,28 87,5
4000 344,0 0,59 324,6 229,3 0,39 158,5 172,0 0,29 95,7
4200 361,2 0,62 354,0 240,8 0,41 172,7 180,6 0,31 104,2
4400 378,4 0,65 384,6 252,3 0,43 187,4 189,2 0,32 113,0
4600 395,6 0,67 416,4 263,7 0,45 202,7 197,8 0,34 122,2
4800 412,8 0,70 4492 275,2 0,47 218,6 206,4 0,35 131,7
5000 430,0 0,73 483,2 286,7 0,49 234,9 215,0 0,37 1415
5200 4472 0,76 518,3 298,1 0,51 251,8 223,6 0,38 151,6
5400 464,4 0,79 554,6 309,6 0,53 269,2 232,2 0,40 162,0
5600 481,6 0,82 591,9 3211 0,55 287,2 240,8 0,41 172,7
5800 498,8 0,85 630,4 332,5 0,57 305,6 2494 0,43 183,7
6000 516,0 0,88 670,0 344,0 0,59 324,6 258,0 0,44 195,0
6200 533,2 0,91 710,6 355,5 0,61 3441 266,6 0,45 206,6
6400 550,4 0,94 752,4 366,9 0,63 364,1 2752 0,47 218,6
6600 567,6 0,97 795,3 378,4 0,65 384,6 283,8 0,48 230,8
6800 584,8 1,00 839,2 389,9 0,66 405,6 2924 0,50 243,3
7000 - N - 401,3 0,68 4272 301,0 0,51 256,1
7200 - - - 412,8 0,70 4492 309,6 0,53 269,2
7400 - - - 4243 0,72 471,8 318,2 0,54 282,6
7600 - - - 435,7 0,74 4948 326,8 0,56 296,3
7800 - - - 4472 0,76 518,3 335,4 0,57 310,3
8000 - - - 458,7 0,78 542,4 344,0 0,59 324,6
8200 - - - 470,1 0,80 566,9 352,6 0,60 339,2
8400 - - - 481,6 0,82 591,9 361,2 0,62 354,0
8600 - N - 4931 0,84 617,5 369,8 0,63 369,2
8800 - - - 504,5 0,86 643,5 378,4 0,65 384,6
9000 - - - 516,0 0,88 670,0 387,0 0,66 400,3
9200 - - - 527,5 0,90 697,0 395,6 0,67 416,4
9600 - N - 550,4 0,94 752,4 412,8 0,70 4492
9800 - - - 561,9 0,96 780,9 4214 0,72 466,1
10000 - - - 573,3 0,98 809,8 430,0 0,73 483,2
10500 - - - - - - 4515 0,77 527,3
11000 - - - - - - 473,0 0,81 5731
11500 - - - - - - 4945 0,84 620,7
12000 - - - - - - 516,0 0,88 670,0
12500 - - - - - - 537,5 0,92 721,0
13000 - - - - - - 559,0 0,95 773,7
13500 - - - - - - 580,5 0,99 828,1

[uHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/m®
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2012 Ta6bnuua noTtepb paBneHusa Tpy6onpoBoga otonneHus RAUTITAN flex
25 x 3,5 (pacwupeHue 10, 15 n 20 K)

TemnepaTtypa Bogbl: 60 °C

flex

Tennoas

Pacwunpenne 10 K

Pacwupenne 15 K

Pacwupenne 20 K

Y (o] T\ %ToToy "Wl MaccoBbIf pacxoa  CkopocTb MoTeps AaeneHus | MaccoBblit pacxos  CKOpocTb Motepsi naBnexusi| MaccoBbi pacxog — CkopocTb MoTepsa Aasnexus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m

1000 86,0 0,09 10,0 57,3 0,06 5,0 43,0 0,05 3,1

1100 94,6 0,10 1.8 63,1 0,07 59 47,3 0,05 3,6

1200 103,2 0,11 13,7 68,8 0,08 6,9 51,6 0,06 42

1300 1118 0,12 15,7 74,5 0,08 79 55,9 0,06 4,8

1400 120,4 0,13 17,9 80,3 0,09 8,9 60,2 0,07 55

1500 129,0 0,14 20,1 86,0 0,09 10,0 64,5 0,07 6,2

1600 137,6 0,15 22,5 91,7 0,10 11,2 68,8 0,08 6,9

1700 146,2 0,16 25,0 97,5 0,11 12,4 73,1 0,08 7,6

1800 154,8 0,17 27,6 103,2 0,11 13,7 77,4 0,08 8,4

1900 163,4 0,18 30,3 108,9 0,12 15,0 81,7 0,09 9,2

2000 172,0 0,19 33,1 114,7 0,13 16,4 86,0 0,09 10,0
2200 189,2 0,21 39,0 126,1 0,14 19,4 94,6 0,10 11,8
2400 206,4 0,23 45,4 137,6 0,15 22,5 103,2 0,11 13,7
2600 223,6 0,24 52,2 149,1 0,16 25,8 11,8 0,12 15,7
2800 240,8 0,26 59,5 160,5 0,18 29,4 120,4 0,13 17,9
3000 258,0 0,28 67,1 172,0 0,19 33,1 129,0 0,14 20,1

3200 275,2 0,30 751 183,5 0,20 37,0 137,6 0,15 22,5
3400 292,4 0,32 83,6 194,9 0,21 411 146,2 0,16 25,0
3600 309,6 0,34 92,4 206,4 0,23 45,4 154,8 0,17 27,6
3800 326,8 0,36 101,6 217,9 0,24 49,9 163,4 0,18 30,3
4000 344,0 0,38 112 229,3 0,25 54,6 172,0 0,19 33,1

4400 378,4 0,41 1316 252,3 0,28 64,5 189,2 0,21 39,0
4800 412,8 0,45 153,5 275,2 0,30 751 2006,4 0,23 45,4
5200 4472 0,49 176,9 298,1 0,33 86,5 223,6 0,24 52,2
5600 481,6 0,53 201,8 321,1 0,35 98,5 240,8 0,26 59,5
6000 516,0 0,56 228,2 344,0 0,38 11,2 258,0 0,28 67,1

6400 550,4 0,60 256,0 366,9 0,40 124,7 2752 0,30 751

6800 584,8 0,64 285,3 389,9 0,43 138,8 2924 0,32 83,6
7200 619,2 0,68 316,0 412,8 0,45 1583,5 309,6 0,34 92,4
7600 653,6 0,71 3481 4357 0,48 169,0 326,8 0,36 101,6
8000 688,0 0,75 381,6 458,7 0,50 185,1 344,0 0,38 11,2
8500 731,0 0,80 4254 487,3 0,53 206,1 365,5 0,40 128,8
9000 774,0 0,84 471,5 516,0 0,56 228,2 387,0 0,42 137,0
9500 817,0 0,89 519,7 5447 0,59 251,3 408,5 0,45 150,7
10000 860,0 0,94 570,0 573,3 0,63 2754 430,0 0,47 165,1
10500 903,0 0,99 622,5 602,0 0,66 300,4 451,5 0,49 180,0
11000 - N - 630,7 0,69 326,5 473,0 0,52 195,5
11500 - - - 659,3 0,72 353,6 4945 0,54 211,6
12000 - - - 688,0 0,75 381,6 516,0 0,56 228,2
12500 - - - 716,7 0,78 410,6 537,5 0,59 2454
13000 - - - 745,3 0,81 440,6 559,0 0,61 263,2
13500 - - - 774,0 0,84 4715 580,5 0,63 2815
14000 - - - 802,7 0,88 503,4 602,0 0,66 300,4
14500 - - - 831,3 0,91 536,2 623,5 0,68 319,9
15000 - N - 860,0 0,94 570,0 645,0 0,70 339,9
15500 - - - 888,7 0,97 604,8 666,5 0,73 360,5
16000 - - - 917,3 1,00 640,5 688,0 0,75 381,6
16500 - - - - - - 709,5 0,77 403,2
17000 - N - - - - 731,0 0,80 4254
17500 - - - - - - 752,5 0,82 4482
18000 - - - - - - 774,0 0,84 471,5
18500 - - - - - - 795,5 0,87 4953
19000 - - - - - - 817,0 0,89 519,7
19500 - - - - - - 838,5 0,92 544,6
20000 - - - - - - 860,0 0,94 570,0
20500 - - - - - - 881,5 0,96 596,0
21000 - - - - - - 903,0 0,99 622,5
21400 - - - - - - 920,2 1,00 644,1

[uHamuueckasi| BazkocTb: | 0,000467( kr/(m[] c)'] MnoTHocTb: (1 983,211 kr/m?
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2013 Tabnuua notepb AaBneHus TpybonpoBoaa otonneHusas RAUTITAN flex

32 x 4,4 (pacwmpenue 10, 15 n 20 K)

Temnepatypa Bogbl: 60 °C

flex

Tennosas Pacwupenne 10 K Pacwwupenne 15 K Pacwupenne 20 K
\V[e]NN{ Tole3 "M MaccoBblit pacxoa  CkopoCTb MoTteps AaeneHus | MaccoBbliii pacxos — CkopocTb MoTepst naBneHus| MaccoBblii pacxog — CkopocTb MoTepsi AaBneHust
a m v R m v R m v R
Bt K/ m/c Ma/m Kr/9 m/c Ma/m Kr/9 m/c Ma/m
1800 154,8 0,10 8,3 103,2 0,07 41 77,4 0,05 2,5
2000 172,0 0,11 9,9 1147 0,08 5,0 86,0 0,06 3,0
2200 189,2 0,12 11,7 126,1 0,08 58 94,6 0,06 3,6
2400 206,4 0,14 13,6 137,6 0,09 6,8 103,2 0,07 41
2600 223,6 0,15 15,6 149,1 0,10 7,8 11,8 0,07 47
2800 240,8 0,16 17,8 160,5 0,11 8,8 120,4 0,08 5,4
3000 258,0 0,17 20,0 172,0 0,11 9,9 129,0 0,08 6,1
3200 275,2 0,18 22,4 183,5 0,12 111 137,6 0,09 6,8
3400 292,4 0,19 249 1949 0,13 12,3 146,2 0,10 7,5
3600 309,6 0,20 27,5 206,4 0,14 13,6 154,8 0,10 8,3
3800 326,8 0,21 30,3 2179 0,14 14,9 163,4 0,11 9,1
4000 344,0 0,23 33,1 229,3 0,15 16,3 172,0 0,11 9,9
4200 361,2 0,24 36,1 240,8 0,16 17,8 180,6 0,12 10,8
4400 378,4 0,25 39,1 252,3 0,17 19,3 189,2 0,12 1,7
4600 395,6 0,26 42,3 263,7 0,17 20,8 197,8 0,13 12,6
4800 412,8 0,27 45,6 275,2 0,18 22,4 206,4 0,14 13,6
5000 430,0 0,28 49,0 286,7 0,19 241 215,0 0,14 14,6
5500 473,0 0,31 57,9 315,3 0,21 28,4 236,5 0,16 17,2
6000 516,0 0,34 67,5 344,0 0,23 33,1 258,0 0,17 20,0
6500 559,0 0,37 77,8 372,7 0,24 38,1 279,5 0,18 23,0
7000 602,0 0,40 88,7 401,3 0,26 43,4 301,0 0,20 26,2
7500 645,0 0,42 100,2 430,0 0,28 49,0 322,5 0,21 29,6
8000 688,0 0,45 112,4 458,7 0,30 54,9 344,0 0,23 33,1
8500 731,0 0,48 125,2 487,3 0,32 61,0 365,5 0,24 36,8
9000 774,0 0,51 138,6 516,0 0,34 67,5 387,0 0,25 40,7
9500 817,0 0,54 152,6 544,7 0,36 74,3 408,5 0,27 447
10000 860,0 0,57 167,2 573,3 0,38 81,3 430,0 0,28 49,0
10500 903,0 0,59 182,5 602,0 0,40 88,7 4515 0,30 53,4
11000 946,0 0,62 198,3 630,7 0,41 96,3 473,0 0,31 57,9
11500 989,0 0,65 214,8 659,3 0,43 104,2 4945 0,32 62,6
12000 1032,0 0,68 231,8 688,0 0,45 112,4 516,0 0,34 67,5
12500 1075,0 0,71 249,4 716,7 0,47 120,8 537,5 0,35 72,6
13000 1118,0 0,73 267,6 745,3 0,49 129,6 559,0 0,37 77,8
13500 1161,0 0,76 286,4 774,0 0,51 138,6 580,5 0,38 83,1
14000 1204,0 0,79 305,8 802,7 0,53 1479 602,0 0,40 88,7
14500 1247,0 0,82 325,7 831,3 0,55 157,4 623,5 0,41 94,4
15000 1290,0 0,85 346,3 860,0 0,57 167,2 645,0 0,42 100,2
16000 1376,0 0,90 389,0 917,3 0,60 187,7 688,0 0,45 12,4
17000 1462,0 0,96 4341 974,7 0,64 209,2 731,0 0,48 125,2
18000 - - - 1032,0 0,68 231,8 774,0 0,51 138,6
19000 - - - 1089,3 0,72 255,4 817,0 0,54 152,6
20000 - - - 1146,7 0,75 280,1 860,0 0,57 167,2
21000 - - - 1204,0 0,79 305,8 903,0 0,59 182,5
22000 - - - 1261,3 0,83 332,5 946,0 0,62 198,3
23000 - - - 1318,7 0,87 360,3 989,0 0,65 214,8
24000 - - - 1376,0 0,90 389,0 1032,0 0,68 231,8
25000 - - - 1433,3 0,94 418,8 1075,0 0,71 2494
26000 - - - 1490,7 0,98 449,6 1118,0 0,73 267,6
27000 - - - - - - 1161,0 0,76 286,4
28000 - - - - - - 1204,0 0,79 305,8
29000 - - - - - - 1247,0 0,82 325,7
30000 - - - - - - 1290,0 0,85 346,3
31000 - - - - - - 1333,0 0,88 367,4
32000 - - - - - - 1376,0 0,90 389,0
33000 - - - - - - 1419,0 0,93 411,3
34000 - - - - - - 1462,0 0,96 4341
35000 - - - - - - 1505,0 0,99 457,5
35500 - - - - - - 1526,5 1,00 469,4

[uHamuueckas! BaskocTb: [ 0,000467 1 kr/(M] ¢)[] MnoTHocTb: (1 983,211 kr/m®
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2014 Ta6bnuua noTtepb paBneHusa Tpy6onpoBoga otonneHus RAUTITAN flex flex
40 x 5,5 (pacwupenue 10, 15 n 20 K)

Temnepatypa Bogbl: 60 °C

Tennosas Paclumpexune 10 K Paclupenne 15 K Paclmpenne 20 K
[V [e]TI[ Te]o3 "M Maccosblii pacxos  CkopocTb MoTeps AaBneHust | MaccoBblii pacxon  CkopocTb Motepsi naBneHusi| MaccoBelit pacxog — CkopocTb MoTtepsi naBnexus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m
2800 240,8 0,10 6,2 160,5 0,07 3,1 120,4 0,05 1,9
3000 258,0 0,11 7,0 172,0 0,07 3,5 129,0 0,05 2,1
3200 275,2 0,12 7,8 183,5 0,08 3,9 137,6 0,06 2,4
3400 292,4 0,12 8,6 1949 0,08 4,3 146,2 0,06 2,6
3600 309,6 0,13 9,5 206,4 0,09 47 154,8 0,07 2,9
3800 326,8 0,14 10,5 2179 0,09 52 163,4 0,07 3,2
4000 344,0 0,14 115 229,3 0,10 57 172,0 0,07 3,6
4500 387,0 0,16 14,1 258,0 0,11 7,0 193,5 0,08 42
5000 430,0 0,18 16,9 286,7 0,12 8,3 2150 0,09 51
5500 473,0 0,20 20,0 3153 0,13 9,8 236,5 0,10 6,0
6000 516,0 0,22 23,3 344,0 0,14 115 258,0 0,11 7,0
6500 559,0 0,24 26,8 372,7 0,16 13,2 279,5 0,12 8,0
7000 602,0 0,25 30,5 401,3 0,17 15,0 301,0 0,13 91
7500 645,0 0,27 34,4 430,0 0,18 16,9 322,5 0,14 10,2
8000 688,0 0,29 38,6 458,7 0,19 18,9 344,0 0,14 11,5
8500 731,0 0,31 42,9 487,3 0,20 21,0 365,5 0,15 12,7
9000 774,0 0,33 47,5 516,0 0,22 23,3 387,0 0,16 141
9500 817,0 0,34 52,3 5447 0,23 25,6 408,5 0,17 15,4
10000 860,0 0,36 57,2 573,3 0,24 28,0 430,0 0,18 16,9
10500 903,0 0,38 62,4 602,0 0,25 30,5 4515 0,19 18,4
11000 946,0 0,40 67,8 630,7 0,27 33,1 473,0 0,20 20,0
11500 989,0 0,42 73,4 659,3 0,28 35,8 4945 0,21 21,6
12000 1032,0 0,43 79,1 688,0 0,29 38,6 516,0 0,22 23,3
13000 1118,0 0,47 91,3 7453 0,31 44,4 559,0 0,24 26,8
14000 1204,0 0,51 104,2 802,7 0,34 50,7 602,0 0,25 30,5
15000 1290,0 0,54 1179 860,0 0,36 57,2 645,0 0,27 34,4
16000 1376,0 0,58 132,3 917,3 0,39 64,2 688,0 0,29 38,6
17000 1462,0 0,61 1475 974,7 0,41 71,5 731,0 0,31 42,9
18000 1548,0 0,65 163,4 1032,0 0,43 79,1 774,0 0,33 47,5
19000 1634,0 0,69 180,1 1089,3 0,46 87,1 817,0 0,34 52,3
20000 1720,0 0,72 1975 1146,7 0,48 95,5 860,0 0,36 57,2
21000 1806,0 0,76 2157 1204,0 0,51 104,2 903,0 0,38 62,4
22000 1892,0 0,80 234,5 1261,3 0,53 113,2 946,0 0,40 67,8
23000 1978,0 0,83 2541 1318,7 0,55 122,6 989,0 0,42 73,4
24000 2064,0 0,87 2745 1376,0 0,58 132,3 1032,0 0,43 79,1
25000 2150,0 0,90 295,5 1433,3 0,60 142,3 1075,0 0,45 85,1
26000 2236,0 0,94 317,3 1490,7 0,63 152,7 1118,0 0,47 91,3
27000 2322,0 0,98 339,7 1548,0 0,65 163,4 1161,0 0,49 97,6
28000 - - - 1605,3 0,68 1745 1204,0 0,51 104,2
29000 - - - 1662,7 0,70 1858 1247,0 0,52 110,9
30000 - - - 1720,0 0,72 1975 1290,0 0,54 1179
31000 - - - 1777,3 0,75 209,5 1333,0 0,56 125,0
32000 - - - 1834,7 0,77 2219 1376,0 0,58 132,3
33000 - - - 1892,0 0,80 234,5 1419,0 0,60 139,8
34000 - N - 1949,3 0,82 2475 1462,0 0,61 1475
35000 - - - 2006,7 0,84 260,8 1505,0 0,63 1554
36000 - - - 2064,0 0,87 274,5 1548,0 0,65 163,4
37000 - - - 2121,3 0,89 288,4 1591,0 0,67 1717
38000 - N - 2178,7 0,92 302,7 1634,0 0,69 180,1
39000 - - - 2236,0 0,94 317,3 1677,0 0,71 188,7
40000 - - - 2293,3 0,96 332,2 1720,0 0,72 197,5
42000 - - - - - - 1806,0 0,76 2157
44000 - - - - - - 1892,0 0,80 234,5
46000 - - - - - - 1978,0 0,893 2541
48000 - - - - - - 2064,0 0,87 274,5
50000 - - - - - - 2150,0 0,90 295,5
52000 - - - - - - 2236,0 0,94 317,3
55000 - - - - - - 2365,0 0,99 351,2

HuHamuueckast BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/im®
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20.15 Tabnuua noTepb AaBneHusi TpybonpoBoaa otonneHuss RAUTITAN
rm6kasa 50 x 6,9 (pacwwupeHue 10, 15 n 20 K)

Temnepatypa Bogbl: 60 °C

flex

Tennosas Pacmpenne 10 K Paclmpenne 15 K Paclmpenne 20 K
[V [e]TI[ ooy "0 MaccoBbliit pacxoa  CkopocTb MoTeps AaBneHus | MaccoBbiii pacxog  CkopocTb MoTepsi naBnexns| MaccoBbii pacxog — CkopocTb MoTtepsi AaBneHus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m
4500 387,0 0,10 4,9 258,0 0,07 2,4 193,5 0,05 15
5000 430,0 0,12 59 286,7 0,08 2,9 215,0 0,06 1,8
5500 473,0 0,13 7,0 3153 0,09 3,4 236,5 0,06 2,1
6000 516,0 0,14 8,1 344,0 0,09 4,0 258,0 0,07 2,4
6500 559,0 0,15 9,3 372,7 0,10 4,6 279,5 0,08 2,8
7000 602,0 0,16 10,6 401,3 0,11 52 301,0 0,08 3,2
7500 645,0 0,17 119 430,0 0,12 59 322,5 0,09 3,6
8000 688,0 0,19 13,4 458,7 0,12 6,6 3440 0,09 4,0
8500 731,0 0,20 149 487,3 0,13 7,3 365,5 0,10 4,4
9000 774,0 0,21 16,5 516,0 0,14 8,1 387,0 0,10 4,9
9500 817,0 0,22 18,1 5447 0,15 8,9 408,5 0,11 54
10000 860,0 0,23 19,8 573,3 0,15 9,7 430,0 0,12 5,9
11000 946,0 0,26 23,4 630,7 0,17 115 473,0 0,13 7,0
12000 1032,0 0,28 27,3 688,0 0,19 13,4 516,0 0,14 8,1
13000 1118,0 0,30 31,5 7453 0,20 15,4 559,0 0,15 9,3
14000 1204,0 0,32 35,9 802,7 0,22 17,5 602,0 0,16 10,6
15000 1290,0 0,35 40,6 860,0 0,23 19,8 645,0 0,17 11,9
16000 1376,0 0,37 45,5 917,3 0,25 22,2 688,0 0,19 13,4
17000 1462,0 0,39 50,7 9747 0,26 247 731,0 0,20 14,9
18000 1548,0 0,42 56,2 1032,0 0,28 27,3 774,0 0,21 16,5
19000 1634,0 0,44 61,9 1089,3 0,29 30,1 817,0 0,22 18,1
20000 1720,0 0,46 67,8 1146,7 0,31 32,9 860,0 0,23 19,8
21000 1806,0 0,49 74,0 1204,0 0,32 35,9 903,0 0,24 21,6
22000 1892,0 0,51 80,4 1261,3 0,34 39,0 946,0 0,26 23,4
23000 1978,0 0,53 87,1 1318,7 0,36 42,2 989,0 0,27 25,4
24000 2064,0 0,56 94,0 1376,0 0,37 45,5 1032,0 0,28 27,3
25000 2150,0 0,58 101,1 1433,3 0,39 49,0 1075,0 0,29 29,4
26000 2236,0 0,60 108,5 1490,7 0,40 52,5 1118,0 0,30 315
27000 2322,0 0,63 116,1 1548,0 0,42 56,2 1161,0 0,31 33,7
28000 2408,0 0,65 124,0 1605,3 0,43 59,9 1204,0 0,32 359
29000 24940 0,67 132,0 1662,7 0,45 63,8 1247,0 0,34 38,2
30000 2580,0 0,70 1404 1720,0 0,46 67,8 1290,0 0,35 40,6
32000 2752,0 0,74 157,7 1834,7 0,50 76,1 1376,0 0,37 45,5
34000 29240 0,79 176,0 1949,3 0,53 84,8 1462,0 0,39 50,7
36000 3096,0 0,84 1951 2064,0 0,56 94,0 1548,0 0,42 56,2
38000 3268,0 0,88 215,2 2178,7 0,59 103,5 1634,0 0,44 61,9
40000 3440,0 0,93 236,2 2293,3 0,62 1135 1720,0 0,46 67,8
42000 3612,0 0,97 258,1 2408,0 0,65 124,0 1806,0 0,49 74,0
44000 - - - 2522,7 0,68 134,8 1892,0 0,51 80,4
46000 - - - 2637,3 0,71 146,0 1978,0 0,53 87,1
48000 - - - 2752,0 0,74 1577 2064,0 0,56 94,0
50000 - - - 2866,7 0,77 169,8 2150,0 0,58 101,1
52000 - - - 2981,3 0,80 182,2 2236,0 0,60 108,5
54000 - - - 3096,0 0,84 195,1 2322,0 0,63 116,1
56000 - N - 3210,7 0,87 208,4 2408,0 0,65 124,0
58000 - - - 3325,3 0,90 2221 24940 0,67 132,0
60000 - - - 3440,3 0,93 236,2 2580,0 0,70 140,4
62000 - - - 35547 0,96 250,7 2666,0 0,72 148,9
64000 - N - 3669,3 0,99 265,5 2752,0 0,74 157,7
66000 - - - - - - 2838,0 0,77 166,7
68000 - - - - - - 2924,0 0,79 176,0
70000 - - - - - - 3010,0 0,81 1854
73000 - - - - - - 3139,0 0,85 200,1
75000 - - - - - - 3225,0 0,87 2101
77000 - - - - - - 3311,0 0,89 220,4
80000 - - - - - - 3440,0 0,93 236,2
83000 - - - - - - 3569,0 0,96 252,5
86000 - - - - - - 3698,0 1,00 269,3

[uHamuueckas BaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/m®
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20.16 Ta6bnuua noTepb AaBneHus Tpyb6onpoBoaa otonneHus RAUTITAN flex
63 x 8,6 (pacwmpenue 10, 15 u 20 K)

Temnepatypa Bogbl: 60 °C

Tennosas

flex

Pacwupenune 10 K

Pacwupenne 15 K

Pacwunpenne 20 K

[V [e]IN1Telo3 "M MaccoBblit pacxoa  CkopoCTb Moteps AaeneHus |MaccoBblii pacxos — CkopocTb MoTeps AasneHus | Maccosbin pacxod  CKopocTb MoTeps AasneHus
a m v R m v R m v R
Bt Kr/y m/c Ma/m Kr/u m/c Ma/m Kr/4 m/c Ma/m
7000 602,0 0,10 3,5 401,3 0,07 1,7 301,0 0,05 1,1
8000 688,0 0,12 4,5 458,7 0,08 2,2 3440 0,06 1,3
9000 774,0 0,13 55 516,0 0,09 2,7 387,0 0,07 1,6
10000 860,0 0,15 6,6 573,3 0,10 3,2 430,0 0,07 2,0
11000 946,0 0,16 7,8 630,7 0,11 3,8 473,0 0,08 2,3
12000 1032,0 0,18 9,1 688,0 0,12 4,5 516,0 0,09 2,7
13000 1118,0 0,19 10,4 7453 0,13 5,1 559,0 0,10 3,1
14000 1204,0 0,20 19 802,7 0,14 5,8 602,0 0,10 3,5
15000 1290,0 0,22 13,4 860,0 0,15 6,6 645,0 0,11 4,0
16000 1376,0 0,23 151 917,3 0,16 7,4 688,0 0,12 4,5
18000 1548,0 0,26 18,6 1032,0 0,18 9,1 774,0 0,13 55
20000 1720,0 0,29 22,4 1146,7 0,20 10,9 860,0 0,15 6,6
22000 1892,0 0,32 26,5 1261,3 0,21 12,9 946,0 0,16 7,8
24000 2064,0 0,35 31,0 1376,0 0,23 151 1032,0 0,18 9.1
26000 2236,0 0,38 35,7 1490,7 0,25 17,4 1118,0 0,19 10,4
28000 2408,0 0,41 40,8 1605,3 0,27 19,8 1204,0 0,20 11,9
30000 2580,0 0,44 46,1 1720,0 0,29 22,4 1290,0 0,22 13,4
32000 2752,0 0,47 51,8 1834,7 0,31 25,1 1376,0 0,23 15,1
34000 2924,0 0,50 57,7 1949,3 0,33 28,0 1462,0 0,25 16,8
36000 3096,0 0,53 63,9 2064,0 0,35 31,0 1548,0 0,26 18,6
38000 3268,0 0,56 70,5 2178,7 0,37 34,1 1634,0 0,28 20,4
40000 3440,0 0,59 77,3 2293,3 0,39 37,4 1720,0 0,29 22,4
42000 3612,0 0,61 84,4 2408,0 0,41 40,8 1806,0 0,31 24,4
44000 3784,0 0,64 91,8 2522,7 0,43 44,3 1892,0 0,32 26,5
46000 3956,0 0,67 99,4 2637,3 0,45 48,0 1978,0 0,34 28,7
48000 4128,0 0,70 1074 2752,0 0,47 51,8 2064,0 0,35 31,0
50000 4300,0 0,73 115,6 2866,7 0,49 55,7 2150,0 0,37 33,3
52000 4472,0 0,76 1241 2981,3 0,51 59,7 2236,0 0,38 357
54000 4644,0 0,79 132,9 3096,0 0,53 63,9 2322,0 0,39 38,2
56000 4816,0 0,82 1419 3210,7 0,55 68,3 2408,0 0,41 40,8
58000 4988,0 0,85 151,3 3325,3 0,57 72,7 24940 0,42 43,4
60000 5160,0 0,88 160,9 34440 0,59 77,3 2580,0 0,44 46,1
62000 5332,0 0,91 170,7 3554,7 0,60 82,0 2666,0 0,45 48,9
64000 5504,0 0,94 180,9 3669,3 0,62 86,8 2752,0 0,47 51,8
66000 5676,0 0,97 191,3 3784,0 0,64 91,8 2838,0 0,48 54,7
68000 5848,0 0,99 202,0 3898,7 0,66 96,8 2924,0 0,50 57,7
70000 - N - 4013,3 0,68 102,0 3010,0 0,51 60,8
72000 - - - 4128,0 0,70 107 .4 3096,0 0,53 63,9
74000 - - - 42427 0,72 1128 3182,0 0,54 67,2
76000 - - - 4357,3 0,74 118,4 3268,0 0,56 70,5
78000 - - - 4472,0 0,76 1241 3354,0 0,57 73,8
80000 - - - 4586,7 0,78 1299 3440,0 0,59 77,3
82000 - - - 4701,3 0,80 135,9 3526,0 0,60 80,8
84000 - - - 4816,0 0,82 1419 3612,0 0,61 84,4
86000 - N - 4930,7 0,84 148,1 3698,0 0,63 88,0
88000 - - - 5045,3 0,86 1544 3784,0 0,64 91,8
90000 - - - 5160,0 0,88 160,9 3870,0 0,66 95,6
94000 - - - 5389,3 0,92 1741 4042,0 0,69 103,4
98000 - N - 5618,7 0,96 1878 4214,0 0,72 114
102000 - - - 5848,0 0,99 202,0 4386,0 0,75 119,8
106000 - - - - - - 4558,0 0,78 128,5
110000 - - - - - - 4730,0 0,80 137,4
114000 - - - - - - 4902,0 0,83 146,6
118000 - - - - - - 5074,0 0,86 156,0
122000 - - - - - - 5246,0 0,89 165,8
127000 - - - - - - 5461,0 0,93 178,3
132000 - - - - - - 5676,0 0,97 191,3
137000 - - - - - - 5891,0 1,00 204,7

HuHamuueckas BsaskocTb: 0,000467 kr/(m c) MnoTHocTb: 983,2 kr/m®
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21 TENJNoun3ondauua ans
TPYBOMPOBOAOB

211 O6wasn nHcopmaums o TennomsonAaLUm
TpybonpoBogoB

B cnyyae Tennomnsonsauuy TpybonpoBoAOB pedb MOXET UATH O

TENNoM3onsaLMmn Unn o BHeLHen obonoyke TpybonpoBoaoB:

- 3awmTa Tpy6 X0noaHoro BogocHabxeHUst OT Harpesa

- 3awwTa oT 0bpa3oBaHUs KoHAeHcaTa

- YMeHblLUEeHVe TennoBbIX NoTepb

- OrpaHuyeHue Tennootaaun Tpyb otonnexus

- YMeHbLUEHUs Nepeaayy 3Byka (oTaeneHue Tpybonposoaa ot
30aHus)

- 3awmTa TpybonpoBoaa OT yNbTpacroNIeTOBOro N3ny4eHus

- B orpaHnyeHHoM o6beme YcTaHoBKa TeMMNePaTypHbIX YANMHEHWI
Tpy6

- MexaHwnyeckasi 3awwmuta oT NoBpeXaeHUn

- KopposunoHHas 3awurta TpybonposooB

CoO0TBETCTBYHOLMI BAPUAHT U TOSILLMHA TENMOU30NSALMN
cornacyrTcs ¢ 3akasumkoM 1 ApyruMu cybnoapsaHbIMu
opraHusaumsiMm nepeq Ha4anom pabor.

Tpy6onpoBoakl M COeANHUTESbHBIE 3MEMEHTHI
BCErAa M30NMpYIOTCS, AaKe eCMN HET HUKaKMX
TpeboBaHuiA.

21.2 Tennowusonsauus Tpyo

Bbl nprobpeTaete Tpyosl REHAU ¢ 3aBoackow Tennousonsiuven B

pasnuyYHbIX UCMOSTHEHNSAX:

- ina gnameTpos Tpy6 16, 20 n 25

- C pasnuyHoi TONLLMHONM TENION3ONSALMN B COOTBETCTBUN CO
craHgaptamu DIN EN 806, DIN 1988 n EnEV

- C Tennounsonsiumen n3 BCNeHeHHOro NonuaTueHa ¢ 3akpbiTbiMu
nopamu ¢ KO3KCTPYANPOBAHHOMW MMAPOU30NALMOHHON
NONNITUNEHOBON NIIEHKON

- B xpyrnon cdopme

- B akcueHTpuyeckon opme

- B 3aBOACKOM MCNOMHEHNM - B 3aLLMTHOM KOXYyXE U3 NONMaTuieHa

m TennousonsiumMm ¢ TOMLLMHON U3OMAUUM, He
BKIOYEeHHON B nporpammy noctasok REHAU,
[OMXKHbI OCYLLECTBAATLCS 3aKa3UMKOM.

21.3 TennousonAuus hUTUHIOB

[ononHuTenbHO K TeNnonsonsaumMm ouTuHros, obecnedrBaemoi
3akasuvkom, REHAU npegnaraet criegytowme yaobHele ans
MOHTaa n3onvpyoLime kopoba:

- N3onupytoLwmin kopo6 Anst HacTeHHoro yronbHuka RpYs

- N3onupytowmin kopob anst T-obpasHbix Tpybok 16/20

- KpectoBuHa RAUTITAN ¢ KoXXyxom ANnsi 3BYKO- 1 TeNNon3onsaumm

214 TpenmylwecTBa npuMeHeHuUs Tpyo ¢
3aBO/CKOW Tennousonsuuen

Puc. 21-1 3apaHee mennousonuposaHHasi kpyanasi mpyba RAUTITAN (makxe
umeemcsi mennou3onsayusi Onsi npsiMoyaosbHol mpy6bi)

- MeHbLue MecT (CTbIKM TENMOU30nALMK), KOTopble

Heobxo0aMMO 130nMpPoBaTh AOMOSTHUTENBHO

- OKOHOMHas 1 BbicTpas npoknagka Tpyo

- B cnyyae TennonsonaumMmn ¢ SKCLEHTPUYHbBIM
NPOCTPaHCTBEHHBLIM UCMOMHEHNEM He TpebyeTcs
[OOMNONHMTENbHas yKNaaka BbipaBHUBAKLLETO Crost
cornacHo ctaHgapTy DIN 18560-2 (CenageTtenscTtBo 06
UCMbITaHUW Mepbl YIyYLIEHNS N30NALMN OT yaapHOro
wyma)

- Huskune pacxofbl Ha xpaHeHUe U TPaHCMOPTUPOBKY

21.5 HopMmbl U AUPEKTUBDbI

B Bonpocax Tennousonsuum TpyGonpoeoaos npocumM Bac npuHumats
BO BHUMaHWe CriefytoLime pernaMmeHTbl U HOpMbI:

- Tpy6onpoBoabl MMTLEBOrO BOAOCHABXEHUS

- DIN EN 806

- DIN 1988 (xonogHoe v ropsiuee NUTLEBOE BOAOCHaOXEHME)

- 3aKkoH 06 aHeprocbepexenun (EnEV)

- Hopmbl v AnpekTrBbI, AENCTBYOLLME B KOHKPETHON CTpaHe

- TpybonpoBoabl OToMMeHus

- 3aKkoH 06 aHeprocbepexenun (EnEV)

- Hopmbl v ANpEKTMBBI, AENCTBYIOLLME B KOHKPETHOWN CTpaHe.

87




21.6

PacnpeaeneHune Tennon3onsLMOHHbIX CIOEB MO ToJIWMHe AN TPy60npoBOAOB CUCTEMbI NUTHLEBOIO
BOAOCHab6XeHus1 B cooTBeTCcTBMU co ctaHaapTom DIN 1988 yactb 200 1 ¢ EnEV
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Puc. 21-2 - MoHmasHble cumyayuu rpu menaou3donsayuu mpy6ornposodos
N1 MNonb3oBaTtens 1

N2 MNMonb3oBartens 2

U HeoTtannvBaemble nomeLleHns
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TpebyeMble 3HaY€HUA TONLUHBbI CNOS ANA TenJoM3onAuMn Tpy6onpoBoAoOB XONOA4HOIO NUTLEBOro
BOAOCHA0XeHUs1 B cooTBeTCTBUM co cTaHaapTom DIN 1988-200

stabil
MWHMManbHas TOMNLWMHA Cros ox
Ne MoHTaskHas cutyaums TENMnousonAuumM B criyyae Msonsumm 3apaHee

KpYrmblX NOBEPXHOCTEN C KO3 ULIMEHTOM TennonsonmpoBaHHas

TennonposoaHocTn A = 0,04 Bt/(m - K) anam. 16 - 25
AnbTep. pek-ums

Tpy6onposoz, cBOGOAHO NPONOXEHHbIN B :

@ HeoTanIMBaeMbIX MOMELLEHUSIX, 9 MM
Temnepartypa okpyxatoLen cpeapl < 20 °C, 3awuTta ot
KOHAEeHcaTa 9 MM

@ TpybonpoBoa B LwaxTax, kaHanax 1 nogBeCHbIX 13 Mm
noTonkax, TemnepaTypa okpyxatoLien cpegbl < 25 °C 13 MM
TpybonpoBoA, NPONOXeHHbI CBOBGOAHO UMK 3aKPbITO, 5

@ C TennoBbIMU Harpy3kamMmu, TemnepaTtypa OKpyatoLLen Tennousonsiums TpyGoNpPOBOAOB ropsiyelt BoAb!
cpegpbl > 25 °C

@ MoaTaxHble 1 VHAVBHAYarbHbIE NIMHM NoAaYM 3a 4 MM VI B ATHOM KONV Hﬂﬂ%
Hapy>XHbIMW CTeHaMn?) 7N B SALLUTHOM KOXyXe

4 Mmm

MoaTaxHble U MHAWBMAYasbHbIE NIMHUN Nodayn B O

@ nosny 6e3 Tpy6 oTonseHns 1 LMPKYNSLMOHHBIX 4 MM 1nNU B 3aLLUTHOM KOXYyXe =/ Hﬂ]ﬂ%
Tpy6onposoaos® 4 MM
MoaTaxHble 1 MHAWBMAYasbHbIE NHUN Nodayn B (©)

@ nony c Tpy6amu oTONMEHUs: U LMPKYMALMOHHBIMMI 13 Mm =
Tpy6onposoaamu® 13 MM

Tab. 21-1 - Tpebyembie 3HayeHUs MOMUWUHbI €105 Onsi menaou3onasyuu mpybonpoeodos XonodHO20 MUMbe8oeo 8000CHabXeHUs1 8 coomeemcmauu co
cmaHdapmom DIN 1988-200

TpebyeMble 3Ha4Y€HUA TOMLWMHBLI CNOA ANA Tension3onsAauum Tpyd oTONNEHNA U LMPKYNSLMOHHbIX
TpybonpoBoaoB B coOTBEeTCTBMM cO cTaHaapTom DIN 1988-200 u EnEV 2014

MuHumanbHas TonwmHa crnos Tennov3onaumum
B Cny4ae 1U3ondauun Kpyribix NOBEPXHOCTEN C

MoHTaxHas cuTyauma

_ 3apaHee
KOS (PULIMEHTOM TENNONPOBOAHOCTU A = TennoM3oNMpoBaHHas
0,035 Bt/(m - K)"3apanee avam. 16 - 25
TennousonuposaHHas [uam. 16 - 25 AnbTep. peko-Lys
~
@ BHyTpeHHuin gnameTp TpyObl <22 Mm 20 Mm
26 MM
@ BHyTpeHHuIn anameTp TpyObl 22 - 35 Mm 30 Mm g%.g;?qpmc:(:bl
<3> BHyTpeHHuIn anameTp TpyObl 35—-100 mm Kak BHYTPEHHWI AnameTp Tpyobl g‘;ggqpmc:g"
@ BHyTpeHHuIn anameTp TpyObl > 100 mm 100 Mm g‘;.fgfqpﬂ"
OnemeHTbl Tpy6onpoBoaa
- B MecTax NpopbIBOB VN B
<E> - B MecTax nepeceueHns Tpy6onpoBoaos 1nu 50 % TpeGoBaHuii n3 Ne 1 - 4 13 M
- B MeCTax CoeiuHeHNs Unm
- B CNyyae LeHTpanbHbIX pacnpegenurenen ﬂwamégiac;?mc;g POHE

. Hukakunx TpeboBaHwii
TpyGonpoBoabl ropsiveit BOAbI, BbINOMHSIIOLLME CrieaytoLme

3akasuyuka

3 ycnosusi: Mo cnepytoLMM NpUYMHam
-06vem<3In Tennousonsaums Bce xe i
@ - HE BKITIOYEHHbIN B LIMPKYMALMOHHBINA KOHTYP, He Heobxopnma: ( HHH@
OCHALLIEHHbIN 3N1EKTPUYECKVIM COMPOBOXAAIOLLIMM - YMeHbLLIeHe Tennootaauu
o6orpesom 1 - 3ByKkousonsauus 4 Mm
WHavBuayanbHasi nMHUst nogayn, HaxoasLascs B - 3awwTa TpyGonposoaos
oTannMeaemMbIX NOMeLLEHNAX -nT.a.
@ TpybonpoBoAbl ropsiyet BoAbl, rpaHnyallme C BHELLHeN 200 % TpeGosanuit 3 Ne 1 - 4 CO CTOPOHbI

cpenoit® (Ha Pvic. 21-2 He npeAcTaBneHo)

1) B cniyqae omknoHeHul 8 KoaghghuyueHmax mernnonposodHocmu HeobxoduMOo npoussecmu rnepepacyem monwuHel U3onsayuu. SmasnoHHas memnepamypa ons
yKazaHHo20 KoaghgpuyueHma mernnonpogodHocmu cocmasnsgem 40 °C unu 10 °C & criydae ucnonb308aHusi 07151 XxornodHou 800kl KoaghgpuuueHm
mennonpoeoOHoCcMuU mernousonayuu mpyb ¢ npedsapumernsHol uzonayueti RAUTITAN cocmasnsem 0,04 Bm/(m - K).

2) B cniyvae mennosbix Hagpy30K npumeHsitomcsi mpebosaHusi coenacHo Ne 3.

3) B 30He HanobHO20 MaHeIbHO20 OMONIIEHUS Hefb3s1 Npoknadbieams mpy6ornpoeod Xomno0Ho20 NuMbes8o2o 8000CHabXeHus. Ecriu amo Heobxo0umo, OOmKHbI
6bimb cobnodeHbl mpebosaHusi cmaHdapma DIN 1988-200 Pasden 3.6.

4) YxxecmoyveHHble npednucaHus coanacHo EnEV (2014) no cpasHeHuto ¢ DIN 1988-200

Tab. 21-2 Tpebyembie 3Ha4eHUsi MOWUHbI CrI0s Orisi MernIou3onsyuu mpy6 omonaeHus U YUPKYISIUUOHHbIX Mpy6orposodos 8 COOMEemcmeauu co cmaHoapmom
DIN 1988-200
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21.7 PacnpegeneHuve Tenyon3onsALMOHHbLIX CNOEB MO TOJIWMHE B COOTBETCTBMU C 3aKOHOM 006
3aHeprocbepexeHun (EnEV)
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Puc. 21-3 MoHmaxHble cumyayuu mennoudonayuu mpybonposodos
N1 Monb3oBaTens 1

N2 lMonb3oBatens 2
U HeoTtannveaemble nomeLleHns
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MoHTaxHas cuTyauma

BHyTpeHHuIn anameTp TpyObl <22 MM

MwH1ManbHas TosLWwmMHa cros
TENNOM30NALUM B Crlyyae U3onsummn Kpyribix
NOBEPXHOCTEN C KO3PDULINEHTOM
TennonpoBogHoctu A = 0,035 B1/(m - K)

20 mm

B nony B oTanfimBaeMbiX MNOMeLLEeHUAX NO OTHOLLEHUIO K HeoTanmBaemMbIM NoMeLLeHNAM / nouse

3apaHee
TennovsonMpoBaHHasi
avam. 16 - 25

AnbTep. peko-uusi

O

26 Mm

26 MM 26 MM

i _ CO CTOPOHbI
BHyTpeHHwit anameTtp Tpy6ebi 22 — 35 Mm 30 Mm 3aka3umka
BHyTpeHHui anameTp TpyoObl 35-100 mm Kak BHyTpeHHuit anameTp Tpyoebi gglg:?qpvﬁ(};bl
BHYTpeHHWIt anameTp TpyGbl > 100 MM 100 Mm gggfqp&gb'

B cny4ae cneyrwmnx MOHTaXHbIX CI/ITyaLlI/IIZ BO3MOXHO OTKITIOHEHUE OT OGLLl,eI'IpI/IHFlTOIZ TONLWMHbI CNoA Tennon3onaunn:

Tpy6onpoBoabl ¥ apmaTypbl COrfacHo ctpokam B A B
CTEHHbIX U MOTOMOYHbLIX MPOXOAax, B MecTax nepeceveHusi
TpybonpoBoAoB, B MecTtax CoefuHeHus TpybonpoBoaos, B
crny4vae LeHTpanbHbIX pacnpegenutenen TpybonpoBogHom
cetn

50 % TpeboBaHuii CTPoK B A

Tpy6onpoBoabl 1 LieHTparnbHOe OTOMNIEHNE COrfiacHoO
cTpokam B A, npoknagbiBaeMbimM ¢ 31 aHBapst 2002 roga B
anemMeHTax Mexay oTannmBaeMbIMU NOMELLEHUSMN

50 % TpeboBaHuii cTpok B A

pasnmnyHbIX Nonb3oBaTenen. 13 Mm
@1) Tpy6onposogab! kak B C B nony 6 MM
9 Mm 9 MM

®

nOCKOJ‘Ibe pr60|’IpOBOIJ,bI N LeHTparibHoe oTonneHne
cornacHo CTpokam B A pacnosnioXeHbl B afieMeHTax Mmexay
oTansimeaemMblMN NOMELLEHNAMKU OLAHOrO Nosfib3oBaTtend, n nx
TennooTaaya MoXeT 3aBUCETb OT CBOOOAHO
PacnosnioXeHHbIX 3anopHbIX yCTpOVICTB, HUKakune TpeﬁOBaHMﬂ
K MMHUMarbHOWN TOSLLMHE CMos TENNOU30MsALMmM He
npeabaBnArTCA.

Hukaknx(| TpeboBaHuii
Mo cnepyoLMM NpUYMHam
TENnom3ornsLmusi Bce e Heobxoamma:
- YMeHbLUeHWe TennooTaaun
- 3Bykonsonsaums

- 3awmTa TpybonpoBoaoB
-nT.Aa.

O s

1) Mepepacyem no koaghgpuyueHmy mennonposodHocmu 0115 yHusepcanbHol mpybsl RAUTITAN 16 u 20 ¢ npedsapumernbHoli mennousonsyuel Kpyanbix
nosepxHocmeli [A = 0,040 Bm/(m - K) 0aem monuwuHy cnosi mennou3onayuu 9 Mm. SKcyeHmpuyYHas mennou3onsayusi ¢ monwuHou usonsayuu 9 Mm 0ns xono0Hou
CMOPOHbI 8 OMHOWEHUU mernnoomdayu pagHo3HaYHasi menaou3onayuu Kpyearbix nosepxHocmet 8 9 Mm. B cessu ¢ amum dornycmumo ucnosb3oeaHue
aKcueHmpuyHol mennousonsyuu 8 coomeemcmauu ¢ EnEV, lNMpunoxeHue 5, Tabnuua 1, Cmpoka 7.

Tab. 21-3 Tpebyemble 3HayeHUs MOMUWUHbI Criosi 071 MenIou3oasyuu mpy6ornpoeodo8 omorieHus
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21.8 3aBopckas Tennousonsuus Tpy6, o6nacTtu npumeHeHms

lMpumeHeHne

VicnonHeHne

TpybonpoBoabl OTONMEHNsI HA YePHOBOM MOy

SKCLl,eHTpI/NHoe, NPAMOYrosibHoe NpPpoCTPaHCTBEHHOE UCNOJTHEHNE

OvameTpbl | Tpy6

16720

Koadp. TennonposogHocTu (npu 40°C)

A=0,040 W/(m - K)

MaTtepuan

M3onaums n3 BCneHeHHOro nonuatTuneHa
- C 3aKpbITbIMM MOpamu, 3KCTPYANPOBAHHbIV
- C KO3KCTPYAMPOBAHHOW MMAPON30NALIMOHHOM NONMITUNIEHOBOW BHELLIHEW NIEHKON

CaowicTBa / npenmyLecTsa

- [Insi orpaHnyeHns TennooTaaum

- Bbicokasi ycTOM4YMBOCTb Ha YEPHOBOM MOy

- Bonbluee npu3HaHue nocneayLwmx NoapsaHbIX opraHusauuii (Hanpumep, paboTHHUK, BbIMOSHSAOLLNIA
CTSKKY) M3-32 MPOCTPaHCTBEHHOIO UCMONHEHUS

- He TpebyeTtcs pononHutensHas yknajika BblpaBHMUBAKOLLEro crosi cornacHo ctaHaapty, DIN 18560-2
(CupetenbcTBO 06 UCMbITAHUM MEPbI YIYYLIEHNS U30NALUM OT yAapHOTO Lyma)

- bonee ynobHas yknagka nsonsumm ot yaapHbIX LLYMOB

- YMeHbLUeHHasi MOHTa)Hasi BbicoTa nona

Mpumepbl NpUMeHeHns

() 100 %

TonuwwmHa nsonauum
s =26 MM

o W N =

TonwwmHa nsonauumn
s =9 MM

@ Hukaknx(| TpeboBaHuii YcTaHoBKa BO3MOXHa

Tab. 21-4 Obnacmu npumeHeHusi 0ns mpy6 ¢ 3agodckol mennou3onsayuel

O Tennownsonsuna Tpy6oNpoBOAOB OTOMNEHNA cornacHo 3akoHy 06 aHeprocbepexenun (EnEV)

O Tennousonsauust TpybONpOBOAOB XONOAHOIO NMMTLEBOrO BOAOCHabXeHMSA B cooTBeTCTBUM co cTaHaapTom DIN 1988-200
& Tennousonsuusi Tpyd 0TONMNEHNSI U LIMPKYMALMOHHBIX TPy6oNpoBoAoB B cOOTBETCTBMM cO cTaHaapTom DIN 1988-200

1 Ctskka
2 NMneHka

3 Tennounsonauusa / nsonsaumsa ot yaapHbIX LUYMOB

4 CBsi3aHHas yknagka

5 BblpaBHMBatOLWMIA Crion
6 Tpyba

7 Hecyliee nepekpbiTne
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TpybonpoBoabl[ | NMTbEBOrol | BOAOCHabXeHMA | ul1 oTonneHus

=

3aLUNTHBIN KOXYX

prrnoe NPOCTPaHCTBEHHOE UCMONHEHNE

16/20/25 16/20

A =0,040 Bt/(m - K) —

M3onaumnsa n3 BCreHeHHOro nonuaTuneHa - NcnonHenwne B cootBeTcTBUM co ctaHgapTom DIN 49019
- C 3aKpbITbiMM MOpamu, 9KCTPYANPOBAHHbI - Martepuan MNonnatunex

- C KO3KCTPYANPOBAHHON r’MAPOU3ONALMOHHON NOMNITUIIEHOBON - YcraHoBneHo ansa tennoctonkoctn go +105 °C

BHELLHEN NIIeHKOMN

- 3awumTta ot obpasoBaHUs KOHAEHCaTa, HarpeBa u
oxnaxageHus cornacHo ctaHaapty DIN 1988 Yactb 200

- ,D,J'Iﬂ orpaHunyeHua Tennootgadun

- YHMBepcaanaﬂ npoKnagka rno 4epHOBOM Mony, B WaxTtax
1 WwTpobbl B CTEHE.

- 3awmTa ot obpasoBaHusa KoHAeHcaTa cornacHo ctaHaapTy DIN 1988
YacTtb 200

- Mpwu nepeceyeHnn gedopMaLOHHbIX LLBOB

- B kavecTBe 3aluTbl B 30He Npoknagku Tpyb y pacnpegenutenen

- Hukakoro mMarkoro anacTmyHoro U3onsunMoHHoOro Matepuana
cornacHo ctaHgapty DIN 4109

® &

TonwmHa nsonaumm
s =26 MM

®OO®

TonwmHa nsonaumm
s=13 Mm

;4: e 0 =
@©O® e SR

TonwuHa n3onsaumu
s=9mMm

®OLO®

TonuwwmHa nsonauum
s=4 MM
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22 3BYKOU3OoNAUUA

221 MpeaoynpegutenbHble Mepbl NO
YMEHbLUIEHUO BO3HUKHOBEHUS LWyMa

MpoekTpoBaHue obLero YepTexa

- Heobxoammo nsberatb NpYMbIKaHUA HYXXOAOLWMXCA B 3awwute
MOMELLEHUNI K CAHUTAPHO-TUTMEHNYECKUM MOMELLEHUSIM.

- AKyCTUYECKM yaa4yHOe pacrofioXXeHNe CaHUTapHO-TEXHUYECKOTO
obopyaoBaHus, apmatyp 1 TpybonpoBogoB.

npoeKTMpOBaHMe N KOMNOHOBOYHOE€ pelleHne ansa

Tpy6onpoBoaoB

- cnonb3oBaHue yHuBepcanbHon cuctembl RAUTITAN ans
NMUTLEBOIO BOAOCHABXEHMS! U OTONNEHNS (LLYyMOU3ONUpyoLLmne
XapaKTepuCTUKM)

- CHuWxeHue gaBneHusi B Tpybonposoae

- MprHATNE BO BHMMaHMEe CKOPOCTEN NOoTOoKa

- Beibop Bunaa kpenneHus gnsa tpyob n apmartyp

- Vicnonb3oBaHve ManoLlyMHbIX apmaTtyp

UcnonHeHune Tpyb6onpoBoaoB

- N3BeraTb «aKyCTUYECKMX MOCTUKOBY CTPYKTYPHOTO LUyMa

- i3beraTb KOHTaKTa cCoeanHUTENbHbIX 3N1IEMEHTOB 1 TPYH CO
34aHneM

- MisonunposaTb BCe TpybonpoBoab!

- Vicnonb3oBaHne MArknx u anacTuYHbIX U30NMPYOLLMX MaTepuanos
(Hanpumep, Tpybbl C 32aBOACKOM TENNOU30NSALMEN C N30NUPYIOLLM
mMaTtepuanom 13 BCMEHEHHOTO NOMU3TUMNEHA C 3aMKHYTbIMM
nopamu)

- Wcnonb3oBaTb  XOMyTbl Ansa  kpenmneHus  Tpybbl  co

3BYKOM3OSSILIMOHHBLIMY BCTaBKaMu

- Vicnonb3oBaHme Tennom3onsaunoHHbIX KOXYyX0B
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22.2 TlpeumyuiecTBa Npu UCNONb30BaHUMN
yHuBepcanbHou cuctembl RAUTITAN gns
NUTbEeBOro BOAOCHabXXeHUA U OTONMeHUs

Puc. 22-1 Uzonupyrowudli kopob onsi
HacmeHHo20 yeoribHuUKa
RAUTITAN

Puc. 22-2 Usonupyrowuti kopob Ornsi
080LIH020 HaCMeHHO20
yeonbHuka RAUTITAN

Bbicokue 3BykOM3onupyoLLe CBONCTBA
maTepuana Tpy6 REHAU n3 RAU-PE-Xa
(nonepeyHoO-CLUMTOro NONUITUNEHa BbICOKOM
NNOTHOCTK)

- 3ByKOM30NALMSA HACTEHHOrO yronbHuka RpYz
TEennoun3onsiLMoHHbIM KOXyxoM RpYz AnuHHbIN /
KOPOTKUI

- 3Bykousonauusa T-obpasHbix Tpybok
TENNON30MALMOHHBIM KOXYXOM

- TpyObl Cc 3aBOACKON Tennousonsaumnen

- B cnyyae Tennounsonsauum ¢ 9KCLEHTPUYHbIM
NPOCTPaHCTBEHHBIM UCMOMHEHNEM He TpebyeTcs
[OMNONHUTENbHas yKnagka BblpaBHUBAIOLLETO Crost
cornacHo ctaHgapty DIN 18560-2 (umeeTtcs
CsugeTenbcTBo 06 MCNbITaHUM Mepbl yIyyLLeHNs
M30NsILUM OT yAapHOro LymMa)

22.3 lUymoumsonupylowme xapakTepucTuKkm

TpybonpoBoaoB

L [dB A]
40

172"
35

304 15x1
25
20 16x2,2
156+

10+

5

P
5 [bar]

_‘%
o
o
~

Puc. 22-3 Peaynsmam [Mpomokon ucnbimaHus MHcmumyma ®payHzoghepa:
cpasHeHUe Mamepuanos mpy6

L YpoBeHb Lwyma

p JaBnexune notoka

1 MonumepHble Tpy6bl 13 RAU-PE-Xa
2 MegaHble Tpy6bl

3 CranbHble Tpy6bl, ounHKoBaHHbIe DN 15



LLlymbl HanpaBnsAOTCSH YaCTUYHO B CTEHKU TPYObI, @ 4YaCTUYHO - B
BoasiHou cton6. OT Tpy6onpoBoaa konebaHus pacxoasTcs no
cTeHaMm 1 noTtonkam. o cpaBHEHWIO C MeTannMyeckummn Tpybamu
Tpy6bl 13 RAU-PE-Xa (npeapiayLiee Ha3BaHne RAU-VPE)
nepenatoT KOPMyCHble LLYMbl B MEHbLUEM pa3Mepe.

MHcTuTyT cTpoutensHon dunsmkm ®payHrodepa nccnegosan
cBoWCTBa nepegaun wymos y Tpyb n3 RAU-PE-Xa (RAU-VPE), meau
1 OLIMHKOBaHHOW cTanu. Mpn aToM ypoBeHb Liyma y Tpyo Tpex
CaMbIX XO[,0BbIX HOMWUHAIbHbIX AMAaMETPOB BCceraa 3Mepsincst npu
O[VMHaKOBbIX YCIMOBUSIX, TAKUX KaK AaBMNEHNe NoToka v npoTeKatoLwui
pacxop, a 3aTeM cpaBHMBanNWCh Apyr ¢ ApyroM. PesynbtaTt AaHHOro
o6LLero 3akroYeHrs No YPOBHIO LWyMa n3obpakeH B Buae rpaduka
(cm. Puc. 22-3).

PeaynbTaT 06LLEro 3aknoyeHusi Mo YpoBHIO LyMa AeMOHCTpupyeT
OTYETNNBO HU3KUIA YPOBEHb LLYyMOOGpa3oBaHus Tpybbl n3 RAU-PE-
Xa no cpaBHeHWI0 ¢ MeTannuyeckummn Tpybonposogamu. MNoatomy
AaHHble Tpy6bl BbINKn KnaccnduLmMpoBaHbl kak GnaronpuaTHele B
CMbICIle MasoLlyMHOro BapuaHTa Tpybonposoaa.

YkazaHve Ans oTAeNbHbIX CUCTEMHBIX 31€MEHTOB

(HanpvmMep, TEMNON3ONALUMOHHBIN KOXYX)
3BYKOM30NSLMS B HA3EMHOM CTPOUTENBLCTBE COrfacHo
ctangapty DIN 4109 HeobGsa3aTenbHa.

B cnyyae meTannonnacTuMkoBbIX KOMNO3UTHbIX TPYO (Hanpumep,
yHuBepcanbHasa Tpy6a RAUTITAN stabil) n3-3a couetanus
MaTepuarnos NPeBbILAETCA HU3KWUIN YPOBEHb LLyMa MOMMMEPHbIX
Tpy6 (RAU-PE-Xa). Ho nonyyeHHble 3Ha4eHUsi BCe paBHO HWXe, YeM
Y MOSTHOCTBIO METanNMYecknx Tpy6onpPOBOAHbLIX CUCTEM.
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23 MPOTUBOMOXAPHAA 3ALLUTA -
WHOOPMALUNA N PELLEHUA

231 YkasaHusi no 6eaonacHocTu u obLias
nHcpopmauma

CornacHo masHomy CtpoutensHomy Kogekcy
E (MBO) u cTpouTensHbIM Npasunam

3emernb (LBO) nepeHoc orHs 1 abiMa 3a npegernbl
30HbI MOXapa A0MmKkeH 6bITb ahheKTUBHO
npefoTBpaLleH.

[n§a TexHW4Yeckn rpamMoTHOIO MPOEKTUPOBAHUA U
MCcnonHeHus npocum Bac o6a3atenbHO NpuHMMaTh BO
BHMMaHVe nHOopMaLMIo 1 ykadaHust obLyero gonycka
OpraHoB CTPOMTENbLHOrO HaA3opa, a Takke
PYKOBOACTBA MO MOHTaxXy.

E CornacynTte BCce BONPOCHI C KOMMETEHTHbLIM

opraHoM Bnactn / yrnonHOMOY€HHbIM Mo
NPOTMBOMOXapHON 3aLuMTe A0 HaYana NpoeKTUPOBaHNS
N MOHTaxa.

[ns npoTMBONOXapHOW 3aLLMTbl MPOBOAKM TPYHONPOBOAHON CUCTEMBI

RAUTITAN B noTornke 1 B CTeHax B 3aBUCUMOCTM OT Npodumns
TpeboBaHU B pacnopsKEHUN UMEIOTCS PasfnyHble peLIeHns.

Mpocum Bac 06patuTb BHUMaHVe Ha COOTBETCTBYHOLLEE PYKOBOACTBO

MO MOHTay M OBLLMIA JOMYCK OPraHOB CTPOUTESNIBHOTO Haa30pa.

OBLLMIt OMYCK OPraHoB CTPOUTENBHOIO Haa30pa
\d REHAU ONS COOTBETCTBYIOLLEro peLleHuns

I'IpOTI/IBOﬂO)KapHOIZ 3alnTbl AOCTYNHO MO CChlJKe
www.rehau.de

23.2 RAUTITAN pelueHusi no npoTUBOMNOXapHOWN
3awure

YHuBepcanbHas Tpy6a
RAUTITAN stabil stabil

- PelueHnsa no npoTMBONOXapHON 3aLimTe Ansi nerko

BocnnameHsowmxes Tpyb komnanmm Deutsche Rockwool GmbH &
Co (Poksyn) ¢ Conlit 150 U cornacHo ctaHgapTHoMy cepTudukaTy
06 ncnbiTaHuax B ctpoutenscTee Ne P-3726/4140-MPA BS

- PelueHns no npoTMBONOXapHOW 3aLimTe C MOMOLLbI KOXYXOB 13
MUHeparnbHOro BofokHa (kak, Hanpumep, Rockwool RS 800 vnun
aHanornyHble) CornacHo ctaHgapTHOMY cepTudumkaty oo
ucnblTaHusix B ctpontensctee Ne P-3494/1820-MPA BS.

YHuBepcanbHas Tpy6a
RAUTITAN flex flex
- PeleHus no rIpOTI/IBOﬂO)KapHOIZ 3anuTte ana nerko

BocnnameHstowmxcst Tpyd komnanunm Deutsche Rockwool GmbH &
Co (Poksyn) ¢ Conlit 150 U cornacHo ctaHgapTHoMy ceptudmkaty
06 ncnbiTaHusax B ctpoutensctee Ne P-3726/4140-MPA BS

23.3 0O630p perynupoBaHUsA pacCTOAAHUA B Crlyvae pelueHun no npoTuBonoxapHon 3awute RAUTITAN

/| RAUPIANO PLUS

AkcnepTHoe 3akntoveHne Ne GA-2014/117c

YkasaHue no NpUMEHNUMOCTHU O603Ha4YeHne nsonsauum

HonycTuMbie HapyXHble

O603HauyeHue Tpy6bl / Tun TpyObI AWaMeTpblltpYe

O6LMIN JoNyCK CTPOUTENBHOMO KaHanusaunoHHas Tpyba DN 40 — DN 200
Haasopa Ne Z-19.17-1662 Cuerema REHAU Plus RAUPIANO PLUS

06wt fonyck CTPOUTENBHOIO [poTuBOnoOXapHasa MaHxeTa KaHanusaumnoHHas Tpy6a DN 50 —DN 125
Hapasopa Ne Z-19.17-1363 kompakt RAUPIANO PLUS

O6Wwwin fonyck CTPOUTENBHOIO Yrnosas cuctema 3agenku KaHanusauuoHHas Tpy6a

Hagsopa Ne Z-19.17-1268 npoxoaa Tpy6 RAUPIANO PLUS DN 75—DN 125
O6LumMIn AonycK CTPOUTENBHOMO Cucrema ¢ orHesalmuTHON KaHnanusaunoHHas Tpyba DN 40 -DN 110

Hapsopa Ne Z-19.17-2139 neHTon

RAUPIANO PLUS

CraHaapTHbIv cepTudmkaT 06
UCMbITAHWSAX B CTPOUTENBCTBE
Ne P-3494/1820- MPA BS

Cwuctema 3agenku Npoxoaok
Tpy6 RAUTITAN stabil

KomnosutHas Tpy6a RAUTITAN stabil
stabil
- N3onsauus n3 mmHepanbHow BaTbl
- Temnepatypa nnaeneHus = 1000 °C 16 mm — 40 Mm
- O6bemHbIn Bec = 90 kr/m?
- TonwwuHa cteHkn 30 Mm
Hanpumep, Rockwool RS 800

3awwTa Tpy6 Ans nerko

KomnosautHas Tpy6a RAUTITAN stabil
stabil

abP Nr. P-3726/4140-MPA BS BOCMaMeHsiioLLmxcs Tpy6 KomnosuTHas Tpyba PE-X-Tpyba <100 MM
(Rockwool Conlit® 150 U) RAUTITAN flex
flex
Bawura Tpy6 ans
abP Nr. P-3725/4130-MPA BS Heroptoumx Tpy6 Heroptoune TpyOhl <100 mm

(Rockwool Conlit® 150 U)

Tab. 23-1 CeodHasi mabnuya ykasaHul no npuMeHUMocmu u rnokasamesel cucmem mpy6
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B cnyyae BUOOB NpOTMBOMNOXapHON 3alUMThI C pa3HbIMU HOMepaMu fonycka / cepTudukata o6 UcnbiTaHUM OHN
[OOIMKHbI ObITb UCMbITAHbI OTAENBHO AN onpeaeneHns MUHUMarnbHbIX paspbiBoB. Ons ynpowexHus REHAU npu
MOMOLLM 3KCNepTa NPOTMBOMOXapHOM 3alumTbl oueHuBana cuctembl RAUPIANO PLUS n RAUTITAN BmecTe.

RAUTITAN stabil RAUTITAN stabil /

RAUTITAN flex Heropoumnel
RAUPIANO PL = oo |
UPIANO PLUS : stabil TPyGbI
stabil _
flex
C NPOTMBOMOXaPHON | C NPOTUBONOXAPHOM C OrHe3aLUMTHOM C KOXYXOM U3 MUH. ¢ Conlit® 150 U ¢ Conlit® 150 U
MaHxeTon REHAU matxeTor kompakt neHToir? BOIIOKHa, Hanpumep, komnaHum Rockwool komnaHuun Rockwool

F90 Fgo| Plus” Rockwool RS 800

C MPOTVBOMOXaPHOIA
matpketon REHAU
Plus"

il

C MPOTUBOMNOXapHON
MmatbkeToi kompakt

RAUPIANO PLUS

C OrHe3aLLWTHO
neHToin?

-—

YcTaHoBKa B
C KOXYXOM U3 MUH.
Eanos, HaIpHep MOTOTIKax 1

ctenax"
d”/’/' X =0 MM

¢ Conlit® 150 U
komnaHuy Rockwool

¢ Conlit® 150 U
komnaHuu Rockwool

RAUTITAN stabil
stabil

RAUTITAN stabil /
stabil
flex

Heroptouvel | RAUTITAN flex

TpyObI

C yrnoson
NpoTUBONOXapHO
MaHXeTown

X =100 mm

RAUPIANO
PLUS

e

1) REHAU PLUS DN 200 monbko 0ns nomornka; PaccmosiHue X = 100 Mm
2) MpomuseonoxapHasi maHxema DN 110 monbko 0ns nomorka

Tabnuua ocHoBbiBaeTcs Ha KoHcynbTtaTuBHOM 3akmtodeHnn Ne GA-2014/117¢c-Nau ot 29.08.2017, koTopoe umeeTcs B Hanuuuu B Bawem
ynonHoMo4eHHoM 6topo npoaax REHAU.

Moapo6bHOCTM peLLeHnii No NpoTMBONOXapHoN 3awuTte Tpyb cuctemsl ctoka RAUPIANO PLUS Bbl MmoxeTe
HanTn B TexHuyveckon MHdpopmaunm RAUPIANO PLUS.
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23.4 TMNpumepbl NpUMEHeHUsA

23.41 Cuctema R 90 npoTBOonoxapHasa maHxeTa Ans cuctem Tpy6onpoeoaoB REHAU ans Heroproumnx
cpeAacTB, Hanpumep, AN NMTbLeBOro BOAOCHabXeHUA u oTonneHus

stabil flex

KoHCcTpyKuMsi B MOHONUTHOM nepekpbiTumn F 90

L =1000 mm
h =150 mm

YcnoBHble 0603HavYeHNs
d TonwmHa m3onauun, cMm. Tabnuuy Hmke
h TonwmHa cTeHKu unu noTornka

L anvHa mnsonauumn

Bce cneundmkaymm
m CtangapTHoro ceptudukaTta o6
UCnbITaHWsIX B cTpouTenscTee (abP)
unun O6LLero gonycka CTPOUTENbHOIo

YcTtaHOBKa B MOHOJIUTHYIO cTeHy F 90

Hafasopa (abZ) fomkHbl BbITb MPUHATBI
BO BHMMaHMe.

[ononHuTenbHbIe ykasaHus Mo
MOHTaXy M UCMOSNTHEHUIO OBLLNBKYM

F90
Conlit 150 U

L =1000 mm

Conlit 150 U MOXHO HanTu B
pokymeHTauum Deutsche Rockwool
GmbH & Co. n B cTaHgapTHOM
ceptudmkaTe 06 nUcnbiTaHMAX B
ctpoutenbctee Ne P-3726/4140-MPA
BS.

YcTtaHOBKa B HeHecyLyo neperopoaky F 90

Mpexae Bcero npu
m NPOEKTMPOBaHUN obpaTnte
BHUMaHKe: YkasaHHasa B Tab. 23-2
TOSLWMHA Tennomsonsayum

W Conlit 150 U

cooTBeTcTBYeT cneumdukauum Ha 50 %
cornacHo EnEV, a Takxe cornacHo DIN
1988-200 anga TpybonpoBoaoB ropsiyen
BOAbI.

B cnyyae noBbllLeHHbIX TpeboBaHMI K
Tennousonauumn nogobpatb
COOTBETCTBYIOLLYIO TOMLUHY
TEennousonsauun, a Takke paccTosiHme

L =1000 mm mexay Tpybonposogamu.
Cucrema Pasmep TpyObI \ Conlit 150 U
HapyxHbii gnameTp Tpyobl [MM] Tun TonwwuHa Tennousonauum d [Mm]  AnmasHoe 6ypeHue [Mm]
16,2 16/22 22,0 60
) 20,0 20/20 20,0 60
W 25,0 251175 17,5 60
32,0 32/24 24,0 80
40,0 40/20 20,0 80
16,0 16/22 22,0 60
20,0 20/20 20,0 60
RAUTITAN flex 25,0 251175 17,5 60
T fex 32,0 32/24 24,0 80
40,0 40/20 20,0 80
50,0 50/25 25,0 100
63,0 63/33,5 33,5 130

Tab. 23-2 O630p monwuHbl menaou3onsayuu
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23.4.2 Cwucrema 3awmTtbl R 90 gnsa metannonnacTMkoBbiX KOMNO3uTHbIX TPY6 RAUTITAN stabil
anameTpom da = 16 - 40 MM ons HEroprYUX cpeacTB

KoHCcTpyKuMsi B MOHONUTHOM nepekpbiTum F 90

stabil

Nur bei RAUTITAN stabil
L
h>150 mm
M
S

7LLM
d

.S < 30mm

l—5

YcTtaHOBKa B MOHONUTHYO cTeHy F 90

hZ1OPMM

| 7

YcnoBHble 0603Ha4YeHus

MeTannonnactukoBasi KOMMNo3uTHas Tpyba
RAUTITAN stabil B kauecTtBe

1

2
3

10

TpybonpoBoaa Ans XonoAHow / ropsiueit Boabl
d, £40 mm
Mopava tenna d, <40 mm
O6paTHbIN TPyHONPOBOA CUCTEMBI OTOMMNEHUSI
d, £40 mm
MoHonutHoe nepekpbiTve h = 150 mm no
MeHbLuen mepe F 90-AB cornacHo ctaHaapTty
DIN 4102-2, 6eTOH unu xene3obeToH cornacHo
craHgapty DIN 1045, neHobeToH cornacHo
crtaHgapty DIN 4223
Rockwool RS 800, RS 835 unu Conlit 150 U, d
= 30 MM. MOXHO ncrnonb3oBaTh AOMYLLEHHYIO
CTpouTenbHbLIM HaA30POM NPOAYKLIMIO 13
BOJIOKH@ MVHEparibHOro NMPOUCXOXAEHUS,
Knacc ctpoutensHoro matepuana A1 nnm A2
cornacHo DIN 4102, Yactb 1, 1998-05, ¢
Touko nnaeneHus > 1000 °C, O6beMHbI BeC
= 90 kr/m>.
Tennowusonsauus cornacHo EnEV, He Huxe B2
cornacHo DIN 4102
BeTOHHbIN, LleMEHTHbIN UK MMNCOBLIA PacTBoOp,
Knacc cTponTensHoro matepuana cornacHo
DIN 4102 - A
MoHonutHasi cteHa h 2 100 MM No MeHbLLei
mepe F 90-AB cornacHo ctaHgapty DIN
4102-2, knagka cornacHo DIN 1053-1, 6eToH
unu xene3obeToH cornacHo ctaHgapty DIN
1045, ctpouTenbHble NAKUTLI U3 NeHobeToHa
cornacHo ctaHgapTy DIN 4166
Jlerkas neperopogka ONopHOW KOHCTPYKLK C
HecyLLen KOHCTPYKLUMEN U3 CTanu 1 0BLLUMBKON
13 rMMNCOKapPTOHOBBIX NMNT C 3aLLUTON OT
noxapa cornacHo DIN 4102-4, He Huxe F 90-
AB cornacHo DIN 4102-2
LLinakneBaHne maTepuanamu n3 MMHepasnbHOro
BOJOKHa C JOMYCTMMOW LUNaKNeBOYHON Maccom
Npon3BOANTENS CTEHbI
PacctosiHme 3awuTbl Tpy6, a = 0 d TonwmHa
nsonauum, d = 30 mm
HapyxHblin guameTp Tpyobl h TonwuHa cTeHbl
UINn NepekpbITUsS
OnuHa nsonaummn: L = 1000 mm gnsa d, < 32 mm
L =1500 mm ansa d, = 40 mm

S LWWMpUMHa 3a30pa

M3onauunsa gonxHa ObiTb

m 3adhmKcMpoBaHa B CBOEM
NONOXeHUN ¢ 06enx CTOPOH KOHCTPYKLIMK
nepekpbITUS U CTEeHbl C MNOMOLLbIO
npoBosnoku (auameTp npubn. 1 mm). 3asop
Mexay Tennounsonsiuuert Tpyobl 1 0TKOCOM
CTPOUTENBHOIO 3reMeHTa AOSKEH OblTb
3arnoJIHEH MO BCEM MYCTOTaM C MOMOLLBIO
pacTtBopa ans knagku (MG Il, Ila oder )
WY TUNCOM, B CIy4ae Nerkmx neperopogok
- C AONYyCTUMOMW LUMaKNeBOYHOW Maccomn
NpPOV3BOAUTENNS CTEHKM.

Mpwn MOHTaxe Heobxoaumo
cobntopate npasuna
CraHgapTHoro ceptudgumkara oo

ucnblTaHusax B ctpoutensctee ABP Ne
P-3494/1820 - MPA BS.
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23.5

NMocna6bneHue cornacHo MLAR (TunoBas MHCTPYKLMA)

MpoBeaeHme nerko BoCnsiaMeHAWMXCA TPy ANA Heroprounx cpeacTB da < 32 MM B KavyecTBe OTAENILHOMN
JNINHUK Yepe3 CTeHbl U NOTONKKU cornacHo TpeboBaHusamMm MLAR (TunoBas MHCTpyKuuMs), peaakuusa 2015

ropa

stabil

flex

Tpy6bl c Tennousonsuuen - oéwee oTBepcTre

3 F 3
5—1- —5
Alfstenea e

= #AS S +4 5
| |
dat J 4 2 da? J 2 da3 4 1
$<50mm

Tpyb6bl ¢ Tennomnsonsauunen - oTaenbHoe oTBepcTue (anmasHoe

OypeHune)
3 F 3
5— —15
Abstand a Abstand a
- 7ﬁLS ’%LS 7%48

|
dai J 4 da2 J da3 J 4 1
$<50mm

100

YcnoBHble 0603HaYeHus

1 MoTonok n cTeHa cornacHo TpeGoBaHuto No
orHectowikoctu (F 30, F 60, F 90)

2 BeToH 1 uemeHT Knacc cTpontensHoro
maTtepmana B cootsetcTeun ¢ DIN 4102-A

3 RAU-PE-X-Tpybbl unu MeTtannonnacTtukoBas
komnosuTHas Tpyba RAUTITAN stabil B kauectse
cuctem TpybonpoBodoB ropsyero / XonogHoro
BOOOCHabXeHUs!

4 MwuHepanbHOe BOMOKHO, Kak, Hanpumep, obLumBka
Rockwool Conlit, Temnepatypa nnasnexus > 1000
°C, MnotHocte 90 - 120 «kr/m3, TonwmHa
Tennousonsuun cornacHo EnEV

5 lNMocnepytoLas Tennon3onauns

a PaccTosiHue mexay ABYMS NPONOXEHHbIMU
psiAoOM Apyr ¢ Apyrom Tpy6amu nnm
TENnnon3onsauMsM1 B CTPOUTENBHOM 3MeMEHTe, a =
50 mm

d, HapyxHbin guameTp TpyObl

h TonwwuHa cTeHbl nNn noTonka (TonwmHa
CTPOUTENbBHOrO 3reMeHTa)

s MakcvMmanbHas LWnpuHa 3a3opa Mexay
NMOTONKOM/CTEHOWN UMW CTPOUTENbHLIM PACTBOPOM

n Tpybon, s < 50 mm

TonwmHa CTeHKkn nnu noTonka h:

- TpeboBaHue F 30: h 2 60 mm

- TpeboBaHue F 60: h =70 mm

- TpeboBaHue F 90: h = 80 mm

Mpun nocneaytoLlen

m TeNnomn3onaunm n3 fnerko
BOCMnamMeHsoLwmxcs matepmanos (B1/
B2) c obeux ctopoH pormxkHa bbiTb
TENMOM30MALNS U3 HEFOPHUNX

MaTepuarnoB, BbIMOSHEHHAs MO AnvHe
Kaxkgble 500 mm.




23.6 NMopsemHbIN rapax

YcnoBHble 0603Ha4YeHUs

1 RAUPIANO PLUS

2 Cuctema R 90 npoTvBOnoxapHasi MaHxeTa
ana RAUPIANO PLUS

3 Cuctema R 90 npoTuBonoxapHas MaHxeTa
NS nerko BocnnameHsiowmnxes Tpyo

t RAUTITAN stabil

MoasemHbIN rapaxk obpasyeT 30Hy noxkapa. OGLUMBKa CTEH U NOTOMKA OOMKHa COCTOATb
13 HEropr4vmx maTtepuasnos.
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TPYBOIMNPOBOOAHAA CUCTEMA RAUTITAN

OcHoBHast MHOPMaLMA, NPOEKTUPOBAHNE N MOHTaX
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24 TPAHCINMOPTUPOBKA U XPAHEHUE

3aBopfckas 3arnyLuka yHmBepcarnbHbIx Tpy6
RAUTITAN stabil u RAUTITAN flex
obecneyrBaloT MMrMeHNYHyH TPaHCMOPTUPOBKY 1
XpaHeHve.

O6paboTka TPyO U OCHOBHbIX YacTen

Puc. 24-1 3awjuma mpybbl 0m COTHEYHO20 U3ITYy4eHUs

XpaHuTb 1 TpaHCnopTMpoBaTb pr6bl N OCHOBHbIE 3N1EMEHTDI,
3awmuiasa ot yJ'IpraCbVIOJ'IeTOBOFO nanyyeHua.

M3beratb noBpexaeHust Tpy6 1 OCHOBHLIX YacTen

- 3arpyxatb 1 BbIrpy»aTb NpodeCcCcMoHansHo.

- TpaHcnopTUpoBaTb B COOTBETCTBUM C OCOBEHHOCTAMU MaTepuana.

- He TawmTb no nony unv 6eTOHHLIM MOBEPXHOCTAM.

- XpaHuTb Ha NIoCKon NOBEPXHOCTU, HE UMEIOLLIE OCTPbIX Kpaes.

- 3awyaTtb OT MEXaHUYECKUX NOBPEXAEHUA.

- awmats oT 3arpsisHeHuii, 6ypoBo NbifK, LEMEHTHOTO pacTBopa,
Macen, XUpoB, KPacok, pacTBOPUTENEN, XMMUKATOB, BIAXXHOCTU U
T.0.

- 3awyaTtb OT COSHEYHbIX NyYen, Hanpyumep, ¢ MOMOLLIbIO
CBETOHENPOHULL@EMOM NMEHKN U TOMY NOAOGHbIM.

- Bo Bpemsi aTana cTpouTenbCTBa 3awymiLaTth OT ANUTENbHOro
COJTHEYHOTO M3MYyYeHUs.

- YoanaTtb ynakoBky HenocpeacTBeHHo nepes o6paboTKoii.

- Cobntogatb TpeboBaHWs rMrMeHbl (HanpuUMep, 3akyrnopvBaHme
KOHLOB TpYy6, 3awmTa UTUHIOB, y4eT HopMm Coto3a HEMELKUX
nHxeHepos 6023)

- MpaBusibHOE C TOYKN 3PEHUSA TUTNEHbI MPOEKTUPOBAHME,
1cnonHeHune, aKcniyaTaumus n ycTaHoBka CUCTEM NMUTHLEBOIN BOAbI.

Puc. 24-2 He xpaHumb mpy6y Ha nogepxHocmu, umerowelti ocmpbie Kpasi
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25 TPYbbI

251 MaTtepuan PE-X

Puc. 25-1 OmuneH Puc. 25-2 dmuneH, obpa3osaHue

c80600HoU cesa3u

Puc. 25-4 Cwumeil nonuamuneH
(PE-X)

Puc. 25-3 lNonusmuneH

- YCTOMYMBOCTb K KOPPO3UK: TpyObl He

noABepKeHbl CKBO3HOW KOPPO3U

- OTcyTCTBME OTNOXEHUI

- MonumepHsbIi MaTepuan Tpy6 npensTcTeyeT
pacnpocTpaHeHuto 3Byka no Tpybe

- XopoLuas M3HOCOCTONKOCTb

- Tokcukonoruyeckas un comusmonornyeckas 6e3onacHocTb

- Bce Tpy6bl RAUTITAN 3apernctpupoBaHbl B HEMELKOM
coto3e Bofo - 1 razocHabxeHns (DWGV) n cootBeTcTBYIOT
pekomeHAaLusm KomuTeTa no 6esonacHoCcTn MaTepurarnos,
UMEIOLLMX KOHTAaKT ¢ nuTbeBon Bogon (KTW).

106

CLUMTbIW NPU NOMOLLU NePOKCUAOB NONUI3TUNEH

CLMTBIA NPY MOMOLLIM NEPOKCUAOB NONUITUIIEH 0603HaYaeTCs Kak
PE-Xa. [JaHHbI B1A CLUMBKM MPOUCXOAMUT MPU BbICOKOW TeMnepaType
1 BbICOKOM AaBfIEHUN C NPUMEHEHUEM nepokcuaoB. Mpu aTom
oTAernbHble MOMEKymsipHbIE LLENOoYKMU NONUITUIIEHA COEANHSOTCS B
eaVHYI0 TPeXMEpPHYHO CTPYKTYpY. [Ins CLUMBKM NpU BbICOKOM AaBEHUN
XapaKkTepHO NpoTekaHue npoLecca B pacrnase, T.€. Bbille TOYKU
Kpuctannuaaumm. Peakumsi CLUMBKM NpOTEKaeT B 3KCTpyAepe B Xoae
opmoBaHus Tpy6bl. [laHHbIN Npouecc clumBkM obecneynsaet
paBHOMEPHO BbICOKWIA MPOLEHT CLUMBKYM MO BCEMY €€ MornepeyHoMy
CeYeHuto, iaxe Y TONCTOCTEHHbIX TPYO6.

PapnaumnoHHas cluMBKa NonuaTuneHa

Monunatunen, I'IOJ'Iy‘-IeHHbIIZ npv NOMOLLM PaanaLMOHHON CLUUBKY,
obosHavaeTcs kak PE-Xc. ClumBka nponcxoauT nocrne OCHOBHOroO
npowecca nponssoacrtea pr6 C npumMmeHeHnem
BbICOKO3HEPreTn4eCcKnx J'Iy‘-lel;l.

BHyTpeHHUI crnow yHuBepcanbHbIx Tpy6 RAUTITAN stabil
BHyTpeHHuiA cnoi yHuBepcarnbHbix Tpy6 RAUTITAN stabil, koTopsbiit
conpukacaeTcsl ¢ TpaHCnopTMpyemol cpeon, obo3HavaeTcst
BHYTPEHHWUM. [JaHHbI BHYTPEHHUI CrOW COCTOUT U3 CLUMTOrO
nonuatunenHa (PE-X).

25.2 Marepuman Tpy6 (0630p)

CtpykTtypa / matepuan Tpyba

- CamoHecyLLnii BHYTPEHHWUI Crow YHuBepcansHas Tpyba
PE-Xa, ycTonunBbIN K AABNEHUIO  RAUTITAN stabil
M CLUUTBIN

- ANOMWHUEBBIN CroN

- BHewwHwi cnoi - nonuaTtuneH

stabil

- RAU-PE-Xa YHuBepcanbHas
- Cnon knesa Tpy6a RAUTITAN flex
- KucnopogosawutHbelil | crioi flex

Tabn. 5-1 KoHcmpykyuss mpy6 / Mamepuarios (pacrosnoxeHue cr1oee
U3HYmMpU - Hapyxy)



25.3 OGnacTb NnpuMeHeHUs TPy6 B OMOBOM yCTaHOBKe

YHuBepcanbHasa Tpy6a YHuBepcanbHas Tpy6a Tpy6bl Ans cuctembl  Tpy6bl Ans

RAUTITAN stabil RAUTITAN flex OoTONNEeHNA NPOMBbILLNIEHHOCTHN
RAUTHERMS/Spacd

MutbeBoe BogocHabxeHne ++ ++ _ _

OtonneHve ++ 14 — —

MopkntoyeHre oTonuTensHoro npuéopa ns

NAXHTYCHOrO kKaHana ++ - — —

HanonbHoe oTonneHne/oxnaxaeHve + + 4+ —

["azocHabxeHne - - — —

++ [lcnonb3oBaHve 4onycTmMo + Mcnonb3oBaHne BO3MOXHO C HEKOTOPbLIMU OrpaHNYEHNSAMM — Vcnonb3oBaHue HegoMmycTUMO

254 OO6nactu npuMeHeHus1 TPy6 B HaNOJNIbHOM oTonNeHun/oxnaxpeHnum

Cuctemall yknagku Tpyba

YHuBepcanbHas Tpyba YHuBepcanbHasa Tpyba
RAUTITAN stabil RAUTITAN flex

Mart Varionova ¢ cmkcatopamu

- Ans waro- u 3sykomsonsauyum 30-2
- Tennounsonsaums 11 mm

- 6e3 Lwaro-3ByKon3onsaumm

16,2 x 2,6 MM 16 x 2,2 MM

Cucrema rapnyH-cko6 16,2 x 2,6 mm /20,0 x 2,9 Mm 16 x2,2mm /20 x 2,8 Mm
ona 12/14 — —

16 x 2,2 Mmm

20 x 2,8 Mmm

KpenneHue Tpyb Ha apmaTypHOW ceTke 16,2 x 2,6 mm /20,0 x 2,8 Mm 16 x 2,2 mm/ 20 x 2,8 Mm

"Cyxas” cuctema yknagku Tpyo 16,2 x 2,6 Mm 16 x2,2 mm

BasoBas nnactuHa TS-14 - -

[MoTono4Hoe oxnaxapeHve - _

[NoTono4Hoe oxnaxaeHune co
3ByKOnornowarLumm nokpbiITmem - _

Ddukcupyrowas
wnHa RAUFIX ans 16/17/20 16,2 X 2,6 MM

HacTeHHbIn o6orpes/oxnaxaeHve
- «Cyxom» cnocob yknagku Tpyo _ _
- «MOKpbI» cnocob yknagku Tpyo

Cwuctema caHaumm ons nona — -

[MoTonouHbI oborpes/oxnaxaeHve
«MOKPbIM» CNOco6oMm yknazku Tpy6 - -

MaT ans MoHTaxa rapnyH-ckobamu
RAUTAC 10 16,2 x 2,6 MM 16 x2,2 Mmm

25.5 T[pombiwneHHoe NpUMeHeHne

Tpy6bil Tpy6a ans Tpy6a ans Tpy6a ans
RAUTITAN MPOMBILLIIEHHOCTM MPOMBbILLIIEHHOCTM NPOMBILLIIEHHOCTY B
RAUPEX RAUTHERM-FW n3onsaumm RAUFRIGO

CxaTblii BO34yX - ++ — _

Bakyym - ++ - —

MHepTHble rasbl - ++ — _

Bopa ans oxnaxaeHus - 4 — T

TexHuueckas Boaa - ++ — _

OTonneHne Ans NPOMbILLNEHHbIX 3AaHWi - - ++ -

TpaHcnopTMpoBka xnajareHTa - + - ++

++ lcnonb3oBaHve 4onycTmMo + Mcnonb3oBaHne BO3MOXHO C HEKOTOPbLIMU OrpaHNYEHNSAMM — Vcnonb3oBaHue HegomycTUMO
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25.6 YHuBepcanbHasa Tpy6a RAUTITAN stabil

Puc. 25-5 YHusepcanbHas mpyba RAUTITAN stabil

- MetannononuvepHas Tpyba nmeeT crniegytoLlee BHyTpEHHee n
Hapy>XHoe CTpOeHue:

- CamoHecyLLnii BHYTPEHHUI Criov (BbICOKOYCTOMYMBASA K AaBNEHUIO
BHYTpeHHsA Tpyba) n3 cumtoro nonuatuneHa (PE-Xa)

- Henporuvuaembin ana anddysun kucnopoga antoMUHNEBBIN COW

- BHewwHuiA criovt - nonuaTtuneH

- Obnactu npuMeHeHns

- TpybonpoBoAHble CMCTeMbl MUTLEBOIO BOAOCHabXeHMS

- Tpybonposoaa oTonneHus
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OwnameTp TpyObI
d s DN" O6bem
[MMm] [MMm] [MMm] [n/m]
16,2 2,6 12 0,095
20 2,9 15 0,158
25 37 20 0,243
32 4,7 25 0,401
40 6,0 32 0,616

1) daHHas uHgopmayusi AomkHa NOMOYb Npu 8s160pe KOMMTOHEHMO8
mpy6onpoeoda U criyxum 8 kayecmee repsoli 8800HOU UHGOpMayuU rnpu
pacyeme pasmepos. TouHblIl eHympeHHuUl duamemp mpybonposoda
cocmasernsiem d - 2 X S U O0IIXKeH UCMOIb308ambCsl PU pacyeme pasmepos
mpy6onposoda.

Tab. 25-2 Juamemp yHueepcanbHol mpybbl RAUTITAN stabil

Puc. 25-6 Juamemp / monwuHa CmeHKu

CBeneHus o gonycke K akcnnyaTtauuu B Flepmanum m
cepTtudmkartbl

- Pernctpaunsa B DVGW yHuBepcanbHon Tpyoel RAUTITAN stabil n
MeToJa coeauHeHus Ha HaaBukHon runb3e REHAU c
coeanHuTenbHbiMy anemeHTamm RAUTITAN

- CBuaeTenbCcTBa 0 Aonycke k akcnnyartauum cuctem ¢ @ 16-40:
DVGW DW-8501AU2346

- YHuBepcaneHasi Tpyb6a RAUTITAN stabil cootBeTcTBYET
craHpapty DIN EN ISO 21003 - knacc npumerenust 1 - 5/ 10 6ap.

Donycku 3a npegenamu NepmaHumn

HauwnoHanbHble gonyckv 3a npegenavu 'epmannm B
COOTBETCTBYIOLLMX CTPaHaxX MOTyT OTNMYaTbCH OT HEMELIKUX
ponyckos. Npu ycTaHoBKe

cuctembl RAUTITAN B Apyrux cTpaHax obpatuteck B 610po npoaax
REHAU, Haxogsawmncsa pagom ¢ Bamu.

3aBopckas 3arnylwka Tpyd RAUTITAN
obecnevmBaloT rMrMeHNYHY TPaHCNOPTUPOBKY 1
XpaHeHue.




25.7 YuuBepcanbHas Tpy6a RAUTITAN flex

Puc. 25-7 YHusepcanbHas mpyba RAUTITAN flex

-Tpy6a n3 RAU-PE-Xa

- CLUMTBIN NPY MOMOLLM NEPOKCUAOB
nonuatunex (PE-Xa)

- C KMCnopoao3alluTHLIM Croem

- Kucnopopo3salumTHeIii Croit CoOOTBETCTBYET
ctaHpapTy DIN 4726

- Obnactu npumeHeHus

- Tpy6onpoBOAHbIE CUCTEMbI MUTLEBOTO
BOJOCHabxeHus

- TpybonpoBoaa oTonneHust

Rohrabmessung
d s DN" O6bem
[MMm] [MMm] [n/m]
16 2,2 12 0,106
20 2,8 15 0,163
25 35 20 0,254
32 4.4 25 0,423
40 55 32 0,661
50 6,9 40 1,029
63 8,6 50 1,633

1) daHHas uHghopmayusi OomKkHa MoMoYb Npu 8bI60pe KOMIOHEHMO8
mpy6onpogoda u cryxxum e kadecmae rnepsol 8800HOU UHGhopMayuu rpu
pacyeme paamepos. ToYHbIlU 8HympeHHUl duamemp mpybonpogoda
cocmasrisiem d - 2 x S u Q0IKEH UCMOIb308aMbCs MPU pacyeme pasmepos
mpy6onpogoda.

Tab. 25-3 Juamemp yHusepcanbHol mpybsl RAUTITAN flex

Puc. 25-8 Juamemp / monwuHa CmeHKu

CBeaeHusi o gonycke K akcnnyartauuu B FepmaHum n

cepTudukaTbl

- Peructpaums B DVGW yHusepcanbHon Tpybsl RAUTITAN flex n
mMeToaa coeanHeHnsa Ha HaaBwkHon rmnb3e REHAU ¢
coeauHuTenbHbiMK anemeHTamu RAUTITAN

- CBuaeTenbCTBO O AOMycKe K aKennyaTaumm cuctem ¢ & 16-63:
DVGW DW-8501AU2200

- YHuBepcanbHas Tpy6a RAUTITAN flex cootBeTCcTBYET
TpeboBaHusam ctaHgapTa DIN EN ISO 15875

- Peructpauwms B cootBetcteum ¢ DIN CERTCO noateepxaaet
BO3MOXHOCTb MUCMONb30BaHWs TpyO B CUCTEMAX OTOMMEHNS
cornacHo DIN 4726/DIN EN ISO 15875

- Knacc npymeHeHusi 1-4 / 10 6ap n 5/ 8 6ap n Heobxogumas ans
3TOro YCTONYMBOCTb K KMCNOPOAHON Anddy3un

[Oonycku 3a npeaenamu NepmaHun

HauvoHanbHble gonycku 3a npegenamv F'epmaHin B
COOTBETCTBYHOLLMX CTPAHaX MOryT OTNMYaTbCS OT HEMELKNX
ponyckos. MNpu ncnonb3osaHuu cuctembl RAUTITAN B apyrux
cTpaHax obpaTuTeck B 6topo npogax REHAU, Haxogsawmincss psaom ¢
Bamn.

3aBopackas sarnylika Tpy6 RAUTITAN
06ecneynBaroT rMrMeHNYHYI0 TPaHCNOPTUPOBKY

N XpaHeHue.
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25.8 TexHMYecKne XapaKTepUCTUKn Tpyo
TexHuyeckuel | xapakTepUCTUKM Eannnuya Tpyba
YHuBepcanbHas Tpy6a YHuBepcanbHas Tpy6a
RAUTITAN stabil RAUTITAN flex
stabil flex
PE-X 6
Matepuan - PE-X/AlIPE EuAL oronone
LiBeT(| (noBepxHOCTb) — CepebpucTbiii CepebpucTbiii
YpapHas BsiskocTb npu 20 °C — Be3 nanomos Bes nsnomos
YpapHas BsiskocTb npu -20 °C — Be3 nanomos Bes nsnomos
CpefHuii k0adppULMEHT TeMNepPaTypPHOro yaANMHEHNS 0,026 0,15
npu npoknagke ¢ hukcupyroLwmnm xenobom
LameTp 16-40 (mm/(m-K)] 0,04
Ouametp 50 u 63 - 0,1
TennonpoBogHOCTb [BT/(m-K)] 0,43 0,35
LLlepoxoBaTocTb| | Tpy6 [Mm] 0,007 0,007
KncnopogHas anddysus (B cootsetcteum ¢ DIN 4726) - 3alumTa oT NPoH-Us KMcnopoaa 3aluTa oT NPOH-MS Kucropoaa
KoHcTaHTa matepuana C - 33 12
Knacc ctpoutensHoro matepuana no DIN 4102-1 B B2 B2
Knacc ctpoutensHoro nsgenusi no ¢ DIN 13501-1 E E
Makc. / MUH. TeMnepaTypa MOHTaxa [°C] +50/-10 +50/-10
MwuH. paguyc n3rmba 6e3 BcriomoraTenbHbIX CpeacTB
d = guameTp TpyObI N 5xd 8xd
MwuH. paguyc nsrnba ¢ Npy>xMHHbIM BKNagbllem / ¢
TpyGornéom - 3xd N
d = gnameTp TpyObI
MuHuUManbHbIN pagnyc nsrnba ¢ pukcatopamu NnoBopoTa 3-4 x d BogocHabxeHve
ans Tpy6 -
d = gnametp TpyObI 5 x d BogocH-ne/oTonnexHne
[ocTynHblel | anameTpsbl [Mm] 16-40 16-63

Tabn. 25-4 TexHudeckue xapakmepucmuku mpy6/Tpebyemble 3HayeHusi

B HekoTOpbIX cryyasx npv akcnnyartauum
m yHuBepcanbHon Tpyosl RAUTITAN stabil Ha
NMOBEPXHOCTN MOryT 06pa3oBbIBaTLCA Mekue
ny3bIpbkK. TN My3bIPbKN HUCKOSNBKO HE CHUXAKT

Ka4yecTtBa pr6bl N He NpUnATCTBYKOT €e 3KcnnyaTaunn.
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26 PUTUHTN N HAOBWXHbLIE NT'NI1b3bl

26.1 OTnuunTenbHble 0COGEHHOCTU PUTUHIOB U HaOBUXKHbIX MTNNb3

O6nacti NpuMeHeHNst UTUHIOB U HAABWXKHBIX MIb3

Tpy6onpoBogHble CUCTEMbI NUTLEBOrO BOAOCHA0XeHus1

stabil

flex

Tpy6onpoBog oTonmneHus

stabil

flex

OUTUHT HapBwxHas runb3a

-
L
A

OUTUHT HapBwxHas runb3a

ERERcS |

Tab. 26-1 Obnacmu nNpuMeHeHUsI (hUMUH208 U Ha0BUXHbIX 2Urlb3

Ha nonumepHbie omntuHrin RAUTITAN PX
HafeBaTb TOMbKO NOMMMEPHbIE HAABWXKHbIE
rmnb3bl RAUTITAN PX.

Peructpauns B8 DVGW cuctembl RAUTITAN gas
nctekna c 17.11.2015. Cuctema RAUTITAN gas
6onee He MoxeT ObITb UCNONb3oBaHa B fepmaHum.

Puc. 26-1 Hedonycmumas kombuHayusi pumuHea RAUTITAN PX ¢ HadsuxHou aunb3oli RAUTITAN MX u3 namyHu

1




26.2 ®PuUTUHMIM U HagBUXHble r’MNb3bl cuctembl RAUTITAN

- MNpegHa3HayeHbl AN MOHTaxa cucTem

BOOOCHAGXeHWSs 1 OTOMMeHus

- TexHvka coeAMHEHMS C MOMOLLIbIO HAOBWKHOW MIb3bl,
obecneunBaroLLas repMeTUYHOCTb B TEYEHME
anutensHoro Bpemenn, cornacHo DIN EN 806, DIN 1988
n paboyemy ctangapty DVGW W 534

- MNpurogHoCTb ANSA NPOKNaAK/ NOA LUTYKaTypKOW COrfacHo
DIN 18380(VOB)

- [poyHoe coeguHeHne, BO3MOXHa yCTaHOBKa B ftob6oM
mecTe

- OTCcyTCTBME YNIOTHUTENbBHBIX KOMeL, (MaTepuan Tpyb cam
CMY>XUT YNIOTHUTENEM)

- MNpocToTa BU3yanbHOro KOHTPOrs

- Bo3MOXHOCTb HarpyxaTb AaBneHnem cpasy xe nocne
MOHTaxa

- OTCyTCTBME 3ayKEHUSI «XKMBOTO» CEYEHUsI TPYObI 1
vTnHra Gnarogaps pacluMpeHuto KoHua Tpyobl npu
MOHTaxe

- ®utnHrin RAUTITAN RX+ gnst nuTeeBow BoAbl CAENaHbI
13 BpoH3bI, He coaepxallen cBuHua, cornacHo DIN SPEC
2701.

- OTcyTCcTBME ONACHOCTU NepenyTaTh HAABWXKHbIE MNb3bI,
MOCKOIbKY OHW e4uHbI 411 BCEX TUMOB TPyO
yHuBepcanbHbix cuctem RAUTITAN gns nuTeeBoro
BOOOCHAOXeHWS 1 OTOMneHns

- Peructpauns B DVGW (Bce gmameTpbl)

- Ans tpy6 RAUTITAN B cucteme nnTbEBOrO
BOJOCHa0OXeHns

- [ng TexHn4Yecknx coeanHUTENbHbIX 3NEMEHTOB -
HagBWXHasi runb3a ot komnaHm REHAU

- MoHTax coeanHeHnI ¢ HaOBWKHOW MMb30M C MOMOLLIbHO
nHcTpymeHta RAUTOOL

- CneumanbHO npegHasHa4yeHo A4S MOHTaXa CucTem
RAUTITAN n RAUTHERM S

- PasBuTtune n obenyxmeaHue HenocpeacTeseHHo REHAU

Puc. 26-2 ®umuHau RAUTITAN PX us PPSU (nonugbeHurncynbgoHa)

fcﬁq
&=
T

35

Puc. 26-3 ®umure RAUTITAN RX+
(6poH3a, He codepxauwas
ceuHya)

Puc. 26-4 ®umuHe RAUTITAN SX
(Hepxaserowass cmarib)
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Puc. 26-5 HadsuxHbie eunb3bl RAUTITAN

- GuTuHrn n HagewxHble rnnb3sl RAUTITAN PX,

ﬂ RAUTITAN RX+ 1 . RAUTITAN SX ncrnonbaytoTcs

WCKIIOYNTENBbHO AN CUCTEM NUTHEBOIO BOAOCHABXEHMS

N OTONNEHUS.

- Ha dmtuHrn RAUTITAN PX HageBaTb TONbKO
HaaBWXHble rnnb3bl RAUTITAN PX.

- Henb3sa nytatb coeanHUTENbHbIE 3IEMEHTbI
RAUTITAN c coeanHUTENbHLIMW aneMeHTaMmun ans
otonuTenbHbix TPy6 RAUTHERM S (¢ HanonbHbIM
oTonneHvem/oxnaxaeHnem) (Hanpumep, CUCTEMHbIe
NnepexofHUKM U3 HepPXKaBEHoLLLE CTanun Unn yrioBomn
NPUCOEeOUHUTENbHBIN 3NeMeHT paguaTopa
RAUTITAN).

Henb3sa codyetatb QUTUHIN 1 HAABWXKHbIE MMNb3bl N3
06enx OTANYHBIX ApYr OT Apyra NporpamMm.

- Henb3sa ncnonb3oBatb AnNs cUCTEMbI NMUTHEBOTO
BOOOCHaGXeHUst PUTUHIN ANS CUCTEMbI OTONNEHUs (C
PO30BOW MapKUPOBKOW UIN COOTBETCTBYOLLMMMI
yKa3aHWsIMU Ha yNaKkoBKe).

- Heobxoammo npaBunbHO noadupatb PUTUHIN U
HaZBWXHbIE MNb3bl MO AUAMETPY.

- BosmoxHoe coueTaHme coeanHUTENbHbIX ANTIEMEHTOB
Opyr C OpYyrom ykasaHo B AeNCTBYOLEM nNpanc-nucTe.

MHdopmauuio no genicteytoiemy 3akoHy O
m nuTbeson Bofe 1 DIN 50930 HYacTb 6 MOXHO HanTu
B “38 YkazaHunsa no OCHOBHbIM KOMMOHEHTaM CUCTEMbI 0
2013 roga” Ha cTpaHuue 151 n ganee.

DuTKHIIM 1 HagBuaXkHble TnIb3bl RAUTITAN coBMecTUMbI
co Bcemu Tpyb6amm RAUTITAN SDR 7,4. 310 oTHOCUTCA B
YaCTHOCTU K CyLLECTBYIOLLUMM CUCTEMaM 4118 MMTbEeBOro
BOAOCHabXeHNst n3 mono4vHo-6enbix Tpyd RAUTITAN his/
RAUHIS 1 ans okpalleHHbIX B pOo30BbIi LBET Tpyb ans
cuctem otonneHns RAUTITAN pink/RAUPINK.

[eTtanbHyo MHoOpMaLMo 0 AOMYCTUMOM CoveTaHuu
(DUTVHIOB 1 HAABWXHBIX TNMb3 C paHee BbINyCKaBLUMMUCS
Tpy6amu Bbl MoxeTe y3HaTb B Balem 6iopo npopax
REHAU.

O603Ha4yeHne guameTpoB PUTUHIOB U
HaaBUXHbIX r<Mnb3 RAUTITAN

-16x2,2

-20x2,8

-25x3,5

-32x 4,4

-40x5,5

-50 x 6,9

-63x8,6



26.21 ®UTUHIMMN

PUTUHIM ons cucTeM NUTLEBOrO BOAOCHabxeHus!
n oTonneHwusd

PUTUHIM SIS CUCTEM MUTLEBOIO BOAOCHAOXEHUSI U OTOMNEHMS

Onam. 16-40 Ouam. 50-63
BespesbboBoe T
DUTKHIU
RAUTITAN PX RAUTITAN RX+
Matepuan PPSU BpoHsa
Ounam. 16-63

OUTKHIM nopg,

3aBMHYMBaHVE,
nanky u
3anpeccoBKy
RAUTITAN RX+
Marepuan BpoH3a
Onam. 16-40
RAUTITAN SX
Marepuan HepxaBetowlas ctanb

Tabn. 26-2 ®umuHeau 05151 cucmeM NUMbEB020 80OOCHAGXXEHUST U OMOINIeHUs

WHdopmaums no koHTypam dutnHro RAUTITAN,

m noctaensemblx Ao 1997 roga, cogepxmTcsa B
[maBe “YkasaHus No OCHOBHbIM drieMeHTam [0
2013 roga” Ha cTpanuue 151.

Martepuan

- RAUTITAN PX: MonudenuncynbpoH
O6o3HaveHne matepuana: PPSU

-RAUTITAN RX+:  BpoHsa, He cofepiallas CBMHLA, B
cootBetcTBUM ¢ DIN SPEC 2701
(O6o3HaueHve maTepuana: CuSn4Zn2PS
O6o3HaveHne maTepuana: Rg+

-RAUTITAN SX+: Hepxagetolas ctans (MHOEKC
maTtepuanai.4404/1.4408).
OUTUHM N3rOTOBMEHDI B COOTBETCTBUM C
DIN EN 10088, yactb 3.

OTnuunTenbHble 0CO6eHHOCTU PUTUHIOB ANA
CUCTEM OTONNeHus

Puc. 1-1 Omnu4umernbHble 0COGEHHOCMU (DUMUH208 UCKIIoYUMesnsHo 0ns

cucmem omorineHus

- ®utnHrn cuctembl RAUTITAN, oTMeYeHHble

E PO30BOV MapKMpPOBKOM NGO 0603HaYeHHbIe
Ha ynakoBKe Kak (OUTUHIM A CUCTEMbI OTOMMEHNS,
MOTYT UCMONb30BaTbLCA TONBbKO AN MOHTaXa
oTtonuternbHbIX cuctem RAUTITAN (Hanp. I'-
obpasHble npucoeauHuTENbHbIE TPYOKK, T-06pasHbIe
NPUCOEANHU-TENbHbIE TPYOKN, KPECTOBUHbI).

- MpaBWnbHOE coYeTaHNe COeaAMHUTENbHbIX
3N1EMEHTOB MOXHO Y3HaTb U3 AENCTBYOLLErO
katanora.
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26.2.2 HapBuxHble rmnb3bl

HapBuXHble rMnb3bl YHUBepcanbHbIX CUCTEM
RAUTITAN gnsa nutbeBOro BoaocHabXeHus n

oTonneHusa

Puc. 26-6 HadsuxHas aunb3a Puc. 26-7 HadsuxHas eunb3a
RAUTITANPX u3 PVDF RAUTITAN MX u3 namyHu

RAUTITAN PX RAUTITAN MX

16 x 2,2 Mm
20 x 2,8 Mm 50%6.9
X MM
OuameT 25 x 3,5 Mm ’
P 32 x 4,4 Mm 63 x 8,6 Mm
40 x 5,5 Mmm
naTyHb noABepXeHHas
Matepwuan PVDF TEPMNYECKOMY OTMYCKY
(nonuBuHUNMAaeHdTOPUA) cornacho DIN EN
1254-3
- OQHOCTOpPOHHEE
- [iBycTopoHHee NOAKIIONBHME
MpumeuaHne  MNOAKMOYEHWE - UgeT natyhn

- LiseT: uepHbin - KpyroBsott BbiCTyM

Tabn. 26-3 HadsuxHbie 2unb3bl RAUTITAN

- COBMECTMMOCTb CO BCeMU Tunamu Tpyb yHUBEpCanbHbIX CUCTEM
RAUTITAN gns nutbeBoro BoAoCHabGXeHMs U OTOMNeHns

- TexHunka coeMHEHUs1 C MOMOLLbIO HAZABUXXHOW MMnb3bl,
obecneynBaloLlasi repMETUYHOCTb B TEYEHUE ANUTENBHOIO
BpeMeHMU

- CooteetctByeT DIN EN 806, DIN 1988 n pabouemy ctaHgapTy
DVGW W 534

- fonycTuma anst npoknagku nod wrykaTtypkon cornacHo DIN 18380
(VOB)

- OTcyTCTBME ONACHOCTU NepenyTaTh HAABUXKHbIE MMIb3bl, MOCKOSbKY
OHV e[HbI ANs BCEX BUAOB TPyO yHMBEpCcanbHbIX CUCTEM
RAUTITAN ana nuTbeBoro BoAoCHabXeHUs 1 0TonneHus

- YCTaHOBMNEHHbIEe naTyHHble HaaBwxkHble rmnb3bl RAUTITAN npu
nocreayLLen PEKOHCTPYKLMN MOXHO 3aMEHUTb Ha rMnb3bl
RAUTITAN u3 natyHu, GpoH3bl UK HepkaBetoLLen cTanu.
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26.3 lepexoaHuK Ha Apyrue matepuanbl Tpyo

¢

i '”‘rrr
W ¢ ‘&Lk

Puc. 26-9 ®umuxe RAUTITAN SX
(Hepxaeerowass cmarib)

Puc. 26-8 ®utuHrn RAUTITAN RX+
(6bpoH3a, He cogepxaluas
CBMHLA)

rMNb30M TOMbKO Nocne Namnku.
- lMonHoCTbIO OCTYAUTE MECTO MalKu.
- MNpsimoe pe3bboBoOe coemMHeHnEe Mexay (PUTUHIOM
RAUTITAN SX 13 HepxxaBetoLLel cTann n utnHra us
OLMHKOBaHHOM cTanu HegonycTtumo cornacHo DIN EN
806-4. Mbl pekoMeHOyeM UCNofb30oBaHUe NepexoHoro
natpybka 13 uBeTHoro metanna (Hanpumep, u3 6poH3bI).
- [Ansa yanuHeHns pe3bboBbIX COeANHEHWIN (DUTUHIOB
RAUTITAN Mbl pekoMeHayeM UCNonb30BaHNe KpaHoBble
YANVHUTENN 13 BPOH3bI.

E- YcTaHaBnmMBaTh COEAMHEHNS C HaABUXKHOM

Ecnn, Hanpymep, Npu peMOHTHbIX paboTax unu paclumpeHnun cetu
Tpyb6onpoBoaoB, Heo6XoANMa CMeHa CUCTEMbI Ha cUCTEMyY
RAUTITAN vnu Ha cuctembl REHAU ana HanonbHoro otonnexHus/
OXNaXaeHUs, NPUHLMNNAnNbHLIM SBMSETCA MCMONb30BaHNe
pe3bb0BOro coeMHeHUst C Lienbto obecneyeHnst n 4eTkoro
pasfeneHust pasnnyHbIX CUCTEM.

WcknioyeHnem 13 AaHHOro npaewuna sBnseTcs UCrnonb30BaHne
nepexogHvika nog nawky n sanpeccosky RAUTITAN RX+ n cuctembl
¢ nepexoaHukom nop 3anpeccosky RAUTITAN SX 13 HepxxaBetoLLei
cTanm.

B cnyyae nepexogHuka cuctembl RAUTITAN Ha TpyGbl noa, naiky
Uy Ha MeTannuMyeckue TpyGbl Nog 3anpeccoBky (NyvyeBoe
npeccoBoe CoeAnHeHve cornacHo paboyemy ctaHgapty DVGW W
534) ncnonb3oBaTb NEPEXOAHVK NOA NaNKy 1 3anpeccoBky
RAUTITAN RX+ nnu RAUTITAN SX.

Mpu “cnonb3oBaHWUKM cUCTEM MeTannmMyeckux Tpy6 nof 3anpeccoBky
Heobxoaumo 06paTUTb BHUMaHMe, YToObl MOBEPXHOCTY KOHLIOB Nof,
narnky u 3anpeccoBky Gbinn cBOGOAHBIMU OT LiaparnuvH unm
nedopmaLuii.

CnepnyeT NpMHMMaTh BO BHUMaHUE yKka3aHusl M3roToBUTENEeN CUCTEM
mMeTannuyecknx Tpyb noa 3anpeccoBky.

Puc. 26-10 NepexodHuUK ¢ HapyxHoU pe3bboli u nepexodHUK nod nalky u
3arnpeccosKy (bpoH3a, He codepxalwast CeUHUa)

14

Puc. 26-11 ®umureu RAUTITAN dns nepexodHuka Ha Opyaue mamepuaribi

Puc. 26-12 NepexodHuk ¢ HapyxHou pe3bbol RAUTITAN, ekpyqusaemblli 8:
(a) JlamyHHble humuHau
(6) Cucmembi ¢ oyuHKO8aHHbIMU mpybamu u humuHaamu

Puc. 26-13 lNepexodHuk nod naliky u 3anpeccosky RAUTITAN RX+ ¢
cucmemol MeOHbIX mpy6 o0 3anpeccoexky

Mcnonb3oBaTb nogxoasiume Ans MSArkon 1 TBepAon navikv cnnae ans
navku u dniocyolLee BeLecTBo.

B cnctemax nuTbeBOro BOAOCHaOXeHUS
MCMNOMNb30BaTh TOMBKO MSATKYH ManKy.

Puc. 26-14 NepexodHuk rnod natiky u 3anpeccosky RAUTITAN RX+, enasiHHbIl 8
cucmemy medHo20 mpybonpogoda
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MepexoAHUK Ha cUCTeMbI TPY6ONPOBOAOB M3 HepXKaBelollen cTanm
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Puc. 26-15 lMepexodHuk cucmembl mpybornposodos ¢ HapyxHol pe3bboll
RAUTITAN SX u3 Hepxasetoweli cmaru u rnepexoo0HUK cucmemsl
mpy6ornposodos nod 3anpeccosky RAUTITAN SX u3
Hepxaseroweli cmarnu

MepexonHuk cucteMbl TpyGONPOBOAOB U3

E Hep>kaBetoLe cTanm

- [na npucoeguHeHust cuctem TpybonpoBoaoB 13
Hep>xaBeloLLe cTann pekoMeHayeTcs
MCMOMNMb30BaHNE NeEPEXOAHUKOB CUCTEMBI
Tpy6onposoaos nog 3anpeccoky RAUTITAN SX n
nepexofHMKOB CUcTeMbl TPyOONPOBOAOB C HAPYXKHOW
pe3b6oint RAUTITAN SX, oba BapnaHTa 13
Hep>xaBetoLLet cTanm.

- MNepexoaHuky cuctembl TPyOONPOBOAOB NOAXOAAT
AOnNsi CUCTEM NoJ NyYeBYyH 3anpeccoBKy U3
Hep>xaBeloLLe cTanu cornacHo pabovemy ctaHgapTy
DVGW W 534.

- ®utuHrm RAUTITAN SX Henb3sa 3aMeHATb
UTUHramMmn ¢ cepebprcTori MOBEPXHOCTLIO, KOTOPLIE
MCMonb3yTcs Ans coeauHeHnst Tpy6 oTonneHus
RAUTHERM S (HanonbHoe oTonneHve/oxnaxaeHue).

- MNprHUMaTL BO CHUMaHWE AaHHbIE MO AYameTpam
(OUTUHIOB.

Pe3bb0oBble (UTUHIM 13 HEpXXaBetoLEen cTanm

- 3anpeLiaeTcsl UICNOMb30BaHUE YNIIOTHUTENbHbIX NEHT
UNW YNNOTHUTENbHBLIX MaTepuarnos (Hanpuvep, n3
TedrioHa), KOTopble BbIAENSOT BOAOPACTBOPUMbIE
XIOPUA-VOHbI.

- Wcnonb3yite ynnoTHUTENbHBLIN MaTepuarn, He
BbIAENSIIOLLMIA BOAOPACTBOPMMbIE XMTOPUA-UNOHbI
(Hanpumep, nex).

- B uensix npegoTepalleHmnst KOppo3nmu 3a30poB B
cnyyae pe3b0b0BbIX COEAMHEHUIN (DUTUHIOB
RAUTITAN SX pekomeHOyeTcs NPUMEHATb JeH B
KayecTBe YNIOTHUTENbLHOrO MaTepuana.
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Puc. 26-16 NepexodHuk cucmembl mpy6ornpo8odo8 ¢ HapyxHoU pe3bbol
RAUTITAN SX u3 Hepxasetoweli cmaru u nepexoo0HUK cucmemsl
mpy6ornposodos rnod 3anpeccosky RAUTITAN SX u3
Hepxaseroweli cmarnu

Ecnun cuctema RAUTITAN nogcoeguHAeTCst K CTOPOHHUM CUCTEMaM
TpybonpoBoaa 13 HepxaBetoLLel cTanu nocpeacTBoM
NPOMEXYTOYHOrO BKITKOYEHUSt apmaTyp (Hanpumep, knanaHbl Ans
CKPbITOrO MOHTaXa Unv CHeTYMKM pacxoda BoAbl), UCMOMb30BaHNE
nepexogHukoB RAUTITAN SX He siBnsieTcst 06s13aTenbHbIM.

KombuHauus MaTepuarnoB MeAHbIV CNNnaB - HepXasetoLas ctanb
y>Xe 0aBHO OTHOCUTCA K OGLLI,eI'IpMHﬂTOMy npasuiy TeEXHUKA. OpHako
KOHKpETHOe MeCTO nepexofa K CTOPOHHEN cucteme pr60I'IpOBO£|,a
perynupyeTtca Heoa4HO3Ha4YHO B AMpPEeKTUBax N3roToBUTENEN MO
obecneyeHnto CUCTEMHbIX MOCTaBLLMKOB HepXxaBetoLLen ctanu.

REHAU ans npsimoro coemMHeHns cucteM Tpy6onpoBoAoB Ha
crcteMax TpybonpoBoaoB U3 HepXKaBeloLLEen cTany pekoMeHayeT
MCMoNb30BaHVe NePEXOAHNKOB CUCTEMbI TPYGONpoBOAOB Noj
3anpeccoBky RAUTITAN SX 1 nepexofHUKOB CUCTEMbI
TpybonpoBoaoB ¢ HapyxHol pe3bbort RAUTITAN SX (o6a BapnaHTta
13 HepXXaBeloLLen cTanm).

[Ins nepexofHNKOB cMcTeMbl TPY6ONPOBOAOB MOJ 3anpeccoBKy
RAUTITAN SX npumeHstoTcs Te e nNpuHumunbl 06paboTku, YTo 1 4ns
nepexoaHVKOB cucTembl TPyO6ONPoOBOAOB MO, Naviky 1 3anpeccoBKy
RAUTI- TAN RX+.




Puc. 26-17 MonmaxHasi cumyauyus NepexodHuk cucmembl mpybonposoda Ha KnanaHe Orisi CKpbIMo20 MOoHmaxa (npumep)

Cucmema mpy6onpogoda u3 Hepxagerouieli cmaru ¢ KnanaHom O7isi CKpbImo2o MOHMaxa Cucmema RAUTITAN ¢ pe3b608biM repexodHUKoM

RAUTITAN RX+
%

Puc. 26-18 [psmol nepexod om cucmembl U3 Hepxasetowel cmanu Ha cucmemy RAUTITAN ennoms do duamempa 32 unu npu pessbax 0o R1/Rp1 (npumep)

n Cucmema mpybornpogoda u3 Hepxaeseroweli cmanu Cucmema mpy6onposoda RAUTITAN c nepexodHukamu RAUTITAN SX (Hepxasetowiasi
cmane) u RAUTITAN RX+ (6poHsa)

17



26.4 TlNopcoeauHeHue K apmartype

LleHTpoBKa ¢huTUHroB

Puc. 26-19 lNepexodHuk ¢ HakudHol ealikoli RAUTITAN

lMocpeacTBOM NPUMEHEHNS NEPEXOLHNKOB C HAKMOHOW ranikon MoryT
ObITb Nerko NoACOeANHEHbl YCTPONCTBa U apMaTypbl.

[ns BeiGopa noaxoasilero nepexogHvka
HeobxoanMo obpaTTb BHUMAHME Ha
HOMUWHarbHble AnameTpbl TPYO 1 pe3bbbl.
Mpumep:
MepexogHuk 20 - G¥% npumeHsaeTca ansa apmatypsl DN
15 ¢ HapyxHoW pe3bborn GV

26.5 YkasaHusA no o6paboTke Ans

coeaANHUTEeNbHbIX 3JIeMEeHTOB

E Temnepatypa 06paboTku

- Henb3asl npeBbiliaTh MUHUManbHYIO TeMnepaTypy
obpaboTkn B -10°C.
- Henb3s npeBbiliaTh MakcUMarnbHyo TeMnepaTtypy
obpaboTkn B +50°C.

- Henb3si ncnonb3oBaTh 3arpsis3HEHHbIE MU MOBPEXAEHHBIE ANEMEHTbI
CUCTEMbI, TPYObl, (UTUHIN, HAABWXKHbBIE TUMb3bl UMK YNITOTHEHNS.

- CnepyeT rapaHTUpoBaTh, YTO COEAMHUTENbHbIE SMEMEHTHI Mpu

cBoGOAHbI OT HeaonyCcTUMOro

Heobxoaumo nosaboTtutca o

MOHTaxe U 3KcnnyaTaumm
MEeXaHU4eCcKoro HarnpsKeHus.
[0CTaTOMHON BO3MOXHOCTU [ABWXeHUs Tpybonposoaa (Hanpumep,
nocpefCcTBOM KOMMeHcaTopa TemnepaTypHbIX YANMHEHUI Tpyo).

- Henb3s cnvLKoM cunbHO 3aXuUMaTh (UTUHT B TUCKW.

- Wcnonb3oBaHue krelen ans Tpy6 MOXeT NpUBECTU K

noBpeXaeHnto CbI/ITI/IHFOB N HaOBWXHbIX TUIb3.
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Puc. 26-20 3anpeweHa yeHmposka npu noMowju Mosiomka

- Henb3si nogBepratb UTUHIY U HAOBWKHbIE MMNb3bl NNACTUYECKON
aedopmauun, HanpuMep, yaapamm MornoTka.

- LieHTpoBKka MTUHIOB JOMKHA BbINOMHATHCSA TONBKO NPU MOMOLLIM
NOAXOAALLEro NpaBubHOIrO MHCTPYMEHTa, Hanpumep, 6opoakoM
VN raeyHbIM KIYOM.

Pe3b6oBble huTUHIU

Pesbba Ha puTuHrax ¢ pe3pboBbIM NEpexogHNKOM UMeeT
cnepaytoLLee UCMOoNHEeHNe:

- Pesbba cornacHo ISO 7-1 n DIN EN 10226-1:

- Rp = uunuHppuyeckasi BHyTpeHHss pe3bba

- R = koHn4eckas HapyxHas pe3bba

- Pesbba cornacHo ISO 228:

- G = yunuHapuyeckas pesbba, He ynNnoTHeHHas B pe3bbe

- Ncnonb3oBaTh TOoNbko pe3bbbl cornacHo ISO 7-1, DIN EN 10226-1
nnn 1ISO 228. [pyrue Bnabl pe3bbbl HEAOMYyCTUMBI.

- NpoBepsATb BOZMOXHOCTb COMETaHUS Pa3nnYHbIX TUMOB pe3bbbl
cornacHo I1SO 7-1, DIN EN 10226-1 ¢ Tunamu pe3b0bbl 40
CkpyuvBaHus, Hanpumep, Ha NonoXxeHue nonemn gonycka, NerkocTb
3akpyunBaHus. MNpoyne BuAbI pe3bbbl CHUTAOTCH HEAOMYCTUMbBIMM.

- B cnyyae coegmHeHni ¢ NAOCKAM yMOTHEHWEM C BHYTpeHHen G-
pe3bbor Heob6X0AMMO NCMONBb30BaTh UCKIIOYUTENBHO NoAXoAsILLMe
NPOTMBOMOSIOXHbIE AeTanu ¢ Hapy>kHow G-pe3bbon.

- [Mpu ncnonb3oBaHK A4NUHHON pe3bbbl obpallaTte BHUMaHWe Ha
MaKkcuMasibHO BO3MOXHYHO ASIMHY BKPYYMBAHWUS Y JOCTATOYHOCTb
rny6uHbl pe3bbbl Ha MPOTUBOMONOXHOW AeTanu.

- NpumeHsTb B BOAONPOBOAAX TOMbKO paspeLUeHHble K
MCMOSMb30BaHMIO YNNOTHUTENM (Hanpumep, cepTUdnLMpoBaHHblie
DVGW).

- He cnepyet HamatbiBaThb CAMLLKOM MHOFO fMbHa Ha pe3bboBoe
coefunHeHne. BeplunHa npocuns pesbbbl 4OMKHaA ocTaBaTbCA
BMAHa.

- CnepyeT npaBunbHO BbIOUPATL raeyHbIN KIou.

- N3beratb Yupe3mepHoOW 3aTsXKKM pe3bboBOro coeanHEHMs.

- He yAnnHATb pblyary MOHTaXHbIX MHCTPYMEHTOB, B T.4. C MOMOLLbO
Tpyb.

- 3akpyuuBaTb pe3bboBble CoeaVHEHMS Tak, YTOObl ocTaBarncs BuaeH
cber pe3bbbl (Ha KOHLEe pe3bbbl).

- MNpwn pasbopke coegnHeHUI ¢ NAIOCKUM YNOTHEHVEM (M Np.) nepea
HOBOW COOPKOW criegyeT NPOBEPUTL YNIOTHEHUE Ha LIeNOCTHOCTb U
B CIy4yae Heo6XOAMMOCTH UCNONb30BaTh HOBOE.



3awura ot Koppo3un nnu noepexaneHns

Puc. 26-21 Nzbeecamb onacHocmu Koppo3uu

Puc. 26-22 RAUTITAN PX: U3beecamb koHMakma ¢ kneem 015 pe3b608020
YMIIOMHeHUsl, TakoM U Macriom O71si Hape3Kku pe3bObl

/

Puc. 26-23 RAUTITAN PX: Nsbeeamb koHmMakma c kneem, Hanpumep, ¢ [MBX-
Kreem

- QUTUHITN N HAOBWXKHbIE TUIb3bl AOIMKHbI ObITh
3aLUMLLEHbI C MOMOLLbK COOTBETCTBYHOLLMX CPEACTB
OT KOHTaKTa C KPMUYHON KNaZKoW, a TakkKe CO CTSHKKOWN,
LleMEHTOM, TMNcoMm, BbICTPOCXBaTLIBAKOLLMMCS LIEMEHTOM,
arpeccyBHbIMI cpeaamMm 1 NPOYMMU NPOBOLIMPYOLLUMN
KOppPO3uio BELLECTBaAMM, 1 MaTepuanamu.

- OUTUHMM, TPYyObl 1 HAABWXHbIE MIb3bl HEOOXOAUMO
3aluuMLaTh OT BHELLHEro BO3AENCTBUS BNaru.

- CnepyeTt y6eanTbesi, YTO NPUMEHSIEMbIE YNIIIOTHUTENN,
cpeacTBa OUMCTKM, MOHTaXHasi NeHa, TENNMoU3onsauus,
3alUMTHbIE W KNEeWKne NeHTbl, pe3bboBble repMeTUKA U T.M. He
cofepkaT BELLECTB, BbI3bIBAKOLLMX TPELLMHbI OT HANPSPKEHUN
1 KOPPO3MI0 MaTepuanos Tpyob 1 pUTUHIOB, Hanpumep,
pacTBopa aMMuaka, aMMUaKkocoaepXKaLlmx KOMMOHEHTOB,
apoMaTUYeCKUX Uu KUCMOPOACOAEPKALLMX pacTBOpUTEnei
(Hanp. keToHa n achupa), XNopyrneBofopPOA0B UMn
BbIMbIBAEMbIX XTOPWA-NOHOB.

- ®OUTUHMM, TPYObl 1 HAABWXHbIE MMIb3bl HEOOX0AUMO
3alumLaTh OT rpsi3n, CTPOUTENBHOW NbINK, TPYHTOBKM U KIes,
LemMeHTa, Macna, Xupa, Kpacku, naka, peakunoHHON n
3aLUMTHOW FPYHTOBKM, pacTBOpUTENEN U T.A4.

- TpybonpoBoabl AOMKHbI ObITb B JOCTATOYHOW CTEMEHU
3allyLLEeHbl B arpeccuBHbIX cpefax (Hanpumep, coaepxaHve
XMBOTHbIX, OETOHHAs 3anuBKa, UCMApPeHUsi MOPCKOW BOAbI,
cpencTBa O4YMCTKM), @ Takke OT KOppo3uu (Hanpumep uns-3a
arpeccuBHbIX ra3oB, ra3oB, BbIAENSIOWMXCS NpU BpoXeHUw,
XJ10pnaocoaepXKaLumx cpeacTs U T..).

- Cuctemy Heo6Xx0OMMO 3aLMUTUTE OT KOHTAKTa C XMMUKATaMu 1
OT NOBpEeXAEeHU (Hanpumep, B Nepunos, CTPOUTENbCTBA,
BOMM3N TPaHCMNOPTHBLIX MarucTpanem, oT BO3AENCTBUSA
MaLLWH U COAEPXKaHNs! XKMBOTHbIX, OT MOBPEXAEHUIA
KVMBOTHbBIMU 1 T.1.).

Puc. 26-24 RAUTITAN PX: N3bezamb HerpedHamepeHHO20 KOHMakma ¢
azpeccueHbIMU elyecmeamu

Puc. 26-25 3awuwams coeduHUMerbHbIe 3r1eMeHMbl 0m Mosi8IeHuUs
KOppo3uu u nospexoeHull

[ob6aeku B BOOY
E Vcnonb3oBaHne MHrMGUTOPOB, aHTUMPU3OB U
apyrux nogobHbix 400aBOK K TEMNIOHOCUTEN0 MOXET
NpVBECTU K NOBpPEXAEHMI0 TpybonpoBoaa.
[nsa npumeHeHns yka3aHHbIX CpeacTB TpebyeTcs nonyymTb
paspelueHne ux Npov3BOAUTENS U OTAENa SKChnyaTauum
REHAU.
Mo aTomy Bonpocy obpaTuteck K NpeacTaBUTensim
cBoero 6topo npogax REHAU.

RAUTITAN PX
- Vicnonb3ynTe TONbKO Te AeTeKTopbl yTeyek (Hanp.

neHsaLWmecs CPeacTBa), KOTopble UMEKT AENCTBYOLLYIO

pernctpauuio B DVGW, un 6binu yTBEpXXaeHbI

COOTBETCTBYHOLLMM M3rOTOBUTENEM KaK NpurogHble Ans

MCnonb3oBaHusA ¢ TakuMmu Mmatepuanamm kak PPSU n PVDF.

- Micnonb3ynTe B npegenax TpybonpoBoaa TOMbKO Te
YMNOTHUTENbHbIE MaTepuarnbl, TENNON30NALMIO, 3aLLUTHYIO
1 KMeNnKyto NeHTy, knen Ans pe3abboBoro ynnoTHeHUs un
dntocytoLlee BELLECTBO, KOTOPble NPefoCTaBMEHbI
COOTBETCTBYIOLLUM U3roToBUTENEM ANnst MaTepuanos PPSU
n PVDF.

- VICKMIOUYNTE KOHTAKT MeXay (UTUHIaMn 1 MOHTaXKHOW MeHOW
COOTBECTBYIOLLMMU CPEACTBaMM (Hanpumep, 3almTHas
nenta RAUTITAN).

- MNpoBepATb NpN MOHTaXe CoeANHUTENbHbIE ANIeMEHTbI Ha
COBMECTUMOCTb C KaXAbIM U3 UCMOMb3yeMbIX BELLECTB.

- He ponyckaTb kOHTakTa ¢ apoMaTU4eckuMmn u
KMcnopogcoaepXalummy pactBopuTensmu (Hanpuvep,
KEeTOHOM U adhMpoM), a Takxke C ranonampoBaHHbIMU
yrnesogopoAamMmu (Hanpumep, Xnop-yrnesogopogamm).

- He ponyckaTb kOHTakTa ¢ BOAOpacTBOPUMbIMU aKpUoBbIMU
nakamu, NponuTKaMu u rpyHToBKamu.

RAUTITAN SX

- 3anpetlyaeTtcsa ncnonb3oBaHne ynnoTHUTENbHBIX NEHT Unu
YMIOTHUTENbHbLIX MaTepuanos (Hanpumep, n3 TednoHa),
KOTOpble BbIAENSAT BOAOPACTBOPVMbIE XITOPUA-NOHBI.

- MpUMeHATb TONBbKO Te YyNMOTHUTENW, KOTOPbIE HE BbIAENSAT
VNOHbI X110pa Mpu KOHTaKTe ¢ BOAOW (Hanpumep, neH).

- B uensax npepoTepalleHns kKoppo3nn 3a30poB B cryyae
pe3bboBbix coeanHeHun putnHros RAUTITAN SX
pekoMeHAyeTCs NPUMEHSITh JIeH B KavecTBe
YNIoTHUTENBHOro Matepuana.
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27 MPO®ECCUOHANBbHbIU
MOHTAXHbIA MHCTPYMEHT

RAUTOOL

- Mepepn ncnonb3oBaHWEM MHCTPYMEHTA

m BHMMAaTENbHO NPOYUTaTh YKazaHus B
COOTBETCTBYHLLEN MHCTPYKLMM NO AKCyaTaumm un
NPUHYMaTb NX BO BHUMaHME.

- Ecnv paHHble MHCTpyKuMK no akcnnyaTauummn bonee He
npunaratTcs K UHCTPYMEHTY UMM UX HET B
pacnopsiKeHUn, X MOXHO 3anpoCUTb UMK ckayaTb B
WHTEpHEeTE.

- He ncnonb3oBatb NOBpeXAeHHbIN UHCTPYMEHT Unu
WHCTPYMEHT C OrpaHMYeHHON (PYHKLMOHANbHOCTLIO, a
OTNpPaBuUTb €0 Ha PEMOHT B YNOMHOMOYEHHOE Blopo
npogax REHAU.

HapexHbln npodeccunoHarnbHbIl UHCTPYMEHT
RAUTOOL rapaHTupyeT NpocTyro 1 yaoOHY0
YCTaQHOBKY TEXHUKU COeOVMHEHWN HaOBWXHbIX TUMb3.
MopaynbHas KOHUEnuUust MHCTPyMeHTa C pasfnuyHbiMu
BMAaMUV NpvBoAa NO3BONSAET HAWTU NPaBUMbHOE peLLeHne
Onsa kaxgoro TpeboBaHus:

BbICOKOMOLLIHbIE aKKYMYNATOPHbIE MHCTPYMEHTbI
rapaHTUpYOT OOMMUIA CPOK CNYyXObl. PY4HOW MHCTPYMEHT
RAUTOOL He 3aBUCUT OT Hanu4ns anekTpu4eckom cetu,
He TpebyeT TEXHUYECKOro 06CNy>XMBaHUSA 1 XOPOLLO
3apekoMeHaoBanu cebs Ha TsKenbIX CTPOUTENbHbIX
nnoLuagkax.

|/|HCprKL|,VIVI no akcnnyartauun Bbl moxeTe
A4 CkadaTb B MHTEPHETE, Nepenas no Ccbisike

www.rehau.de nnu www.rehau.de/
montagewerkzeuge

O6bem NOCTaBKM OCHOBHOIO MHCTPYMEHTa
RAUTOOL moxHO y3HaTb U3 kaTanora
WHxeHepHble cncTemsl.
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Yka3aHus no 3anpeccoBO4YHbIM TUCKaM onamMmeTpam 40

3anpeccoBo4Hble TUCKM Anst HaaBWkKHbIX rmnb3 RAUTITAN PX Ouametp 40

HapBuXxHble 3anpeccoBoY4HbIe
rmnb3bl G 40 TUCKKU cTapble @ 40

HapsuxHble runb3bl
RAUTITAN PX @ 40

3anpeccoBoO4HbIE TUCKMU
HoBble @ 40

3anpeccoBoYHble
Tnckn 40
(4epHbIif)
12018011001
12018031001

3anpeccoBoYyHbIE
Tucku ans M1 40
(4epHbIit)
12017981001
12018041001

3anpeccoBoyHble
Tuckn G1/G2 40
(4epHbIit)
12018021001

NnpeccoBOYHbIE

(uBeT OTUCTO-
XKEMTbIN)
137805-001
138223-001

3anpeccoBoYHble
Tnckmn ans M1 40
(uBeT 3omn0TUCTO-
XKENTbIN)
137374-001
138333-001

3anpeccoBOYHbI
Tnckm G1/G
(uBeT 3og@fucTo-
KENT

1 64-001

Tab. 27-1 3anpeccosoyHble mucku Ornsi Ha08UXHbIX aunnb3 PX Quamemp 40

HapgwxHble runb3bl RAUTITAN PX anametpom 40 fomKHBI BbITh

3anpeccoBaHbl HOBbIMU YepHbIMU 3anpecCcoBOYHbIMU TUCKaMU

OnameTp 40.

MpeabioyLime 3anpeccoBoyHble Tucku (LiBeT

30M0TUCTO-XENTBLIN) APYrMX AnameTpoB 16 x 2,2 /
20x28/25x35/32x4,4/50x%x6,9163x8,6
NPOAOIKAOT MPUMEHSATLCS.

- HagewmxHble runb3sl RAUTITAN PX Ouametp
m 40 HapeBaTb UCKMHYUTENBHO C HOBLIMU
3anpeccoBoYHbIMK TUckam RAUTOOL
(YepHbin) OuameTp 40.
- MHdbopmaLmto no 3ameHe cTapbix 3anpeccoBOYHbIX
TnckoB 40 (LiBeT 3on0TnCTO-XENTHIN) Bbl MOXETE
nonyynTtb B Bawem 6topo npogax REHAU.
- YcTaHaBnuBaTb COEANHEHNSI C HAABWMXXHOW MMNb30M
TOnbKoO MHCTpyMeHToM RAUTOOL.
Ecnu ncnonb3ayoTca CTOPOHHUE UHCTPYMEHTbI AN
MOHTa)a CoeNHEHWI, OHU JOMKHbI ObITh
npenocTaBfieHbl COOTBETCTBYOLLNM
npoussoauTenem Ans oopaboTkmM cucTeMbl
RAUTITAN w1, B YacTHOCTU, OUTUHIOB U HALBUXKHbIX
rmne3 RAUTITAN PX.
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OcHoBHoM uHcTpymMeHT RAUTOOL (Bblaepxka) ans

pa3nuyHbIX o6nacTten NnpUMeHeHus:

- pr60nposo,u,b| NMMTbEBOIoO BO,D,OCHaG)KeHVIFI N oTonneHua c
RAUTITAN

- HanonbHoe otonneHune n oxnaxaeHne ¢ RAUTHERM

- MpumeHeHune B npombiwneHHocTn ¢ RAUPEX

- JNlokanbHasa n MarucTpanbHaa TexXHuKa TennocHabxeHus ¢

RAUTHERMEX n RAUVITHERM
OcHacTka ruapaBnuyeckmx MHCTPYMEHTOB Ans
cuctem RAUTOOL A-light2/A-light, E3/E2 n
H2/ H1 aBngeTca B3aumo3aMeHsieMOW, U MHCTPYMEHTbI
MOryT ObITb OCHALLEHbl OAVHAKOBbLIMMU
3anpeccoBOYHbLIMU TUCKaMU.

271 RAUTOOL A-light2 Kombi

- AKKYMYNSITOPHO-rMapaBinyecknii KOMOUHMPOBaHHbIA UHCTPYMEHT C
TNIUTUA-NOHHBIM aKKyMyNsiTOPOM AJ151 PaCLUMPEHUS U HaABWXKM

- OuameTpbl 16 - 40 mm

- C Quick Change - 3anateHToBaHHOW cuctemon ans bbictpon
3aMeHbl paclUMpUTENbHON HacaaKu

27.2 RAUTOOL A-light2

w2

- AKKYMYNSTOPHO-TMAPAaBINYECKAN MHCTPYMEHT C NMUTUN-UOHHBIM
aKKyMynsaTOpOM Ans HaABWKHbIX MIb3
- nameTpbl 16 - 40 Mm
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27.3 RAUTOOL Xpand QC

9
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- AKKYMYNSTOPHO-TMAPABNNYECKUIA PACLLUMPUTENBHBIA UHCTPYMEHT C
TINTUN-NOHHBIM aKKyMYNsiTOPOM

- OuameTpbl 16 - 40 mm

- C Quick Change - 3anaTteHTOBaHHOI cMcTeMOW Anst BbiCTpoi
3aMeHbl pacLUMPUTENbHOWM Hacaaku

274 RAUTOOL G2

- AKKYMYynATOPHO-rMAPaBANYECKNA UHCTPYMEHT C NINTUIA-MOHHBIM
aKKyMyNATOPOM ANS HaABWXHbIX MNIb3

- OuameTpbl 50 - 63 MM (C onuUMOHanNbHLIMY KOMMMEKTYOLLMMU Takke
npumeHsieTca ans apyrux tpyéonposogos REHAU o uam. 110
MM).



275 RAUTOOL M1

27.6 RAUTOOL A-one

- MexaHn4ecknii UHCTPYMEHT AN HaABWKHBIX M1Ib3
- OnameTpbl 16 - 40

B3anpeccoBoyHble Hacagku M1 ucnonb3oBatb

NCKIIOYNTENBHO € MHCTPpYMeHToM RAUTOOL M1.

- AKKYMYNSITOPHO-TMAPAaBANYECKNI KOMOUHNPOBAHHBIN
WHCTPYMEHT C JIUTUA-UOHHBIM aKKyMynsTOPOM ANs
PacLUMPEHNS N HaABWXKM

- OuameTpsbl 16 - 32

- He nogxopunt ans o6paboTkv HagBWXKHbIX TMMNb3 U3 NaTyHN

- C 3anaTeHTOBaHHON CUCTEMOW POXKOBOrO Krtova Ang
ObICTPOV CMEHbI FONOBKM U pacLUMpeHus
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28 HOXHUUDbI ONA PE3KU TPYbB

Mpw paspesarun Tpy6 cnedyet o6paTuUTb BHUMaHWE Ha criefytoLlee:

- Perynngo NPoBepPSATb JIe3BME HOXHUL, AN - Micnonb3oBaTtb COOTBETCTBYHOLLNE HOXHULbI ONA PE3KU prG
pesku pr6 Ha npegmeTt nOBpe)K'qumf/] u, npu UCKIMIOYUTENBHO A1 KOHKPEeTHOro Tmna pr6b|.
HEeoBX0AUMOCTM, 3aMEHUTL NME3BUE UMN HOXHULIbI. - Pesatb Tpy6bl Ge3 3ayceHLEB 1 CTPOTO MOA MNPAMBIM YTIIOM.
O6peSKa NOBPEXAEHHbIM UMK TYNbIM Ne3BueM - HO)KHI/ILl,bI Ansa peskn pr6 AOJKHbI ObITb B ncnpaBHOM COCTOAHUN.
OCTaBnAeT Ha pr68 3ayCeHubl 1 UapanuHbl, No
KOTOPbIM pr6a MOXET AaTb TPELUNHY npu 3anacHoe nessue Anst HOXHULL AN Pe3ku pr6 MOXHO 3aKasaTb
pacLumMpeHnm [OOMONHUTENBHO (3@ UCKIMKOYEHNEM HOXHUL, Ans pe3ku Tpyo 25).

- YganuTb HEPOBHO OTpe3aHHble KOHLbI Tpy6.
- lMpwn obpaszoBaHuKn LapanuH B 0611acTn paclunpeHnst
yAanuTb NOBPEXAEHHbI KOHeL, TpyObl 1 NOBTOPUTL

pacLuvpeHue.
OnameTpbl Tpy6 16/20 25-40
o -
P
YHuBepcanbHas Tpyba : " :
RAUTITAN stabil stabil i
HoxHMLBI Ans pesku HoxXHMLpBI AN pesku
Tpy6 16/20 RAUTITAN Tpy6 40 stabil
Rohrabmessungen ao 20 no 25 ao 40 40 - 63
- 5 -~ W b o 2 e
d o ——t » x
YHuBepcanbHas Tpyba .. ’. '
RAUTITAN flex fex o =
HoxHuLpbl Ans pesku HoxHuubl gns HoxHuubl anst peskun  HoxHWLbl Anst pesku
Tpy6 16/20 RAUTITAN pe3ku Tpyb 25 Tpy6 40 stabil Tpy6 63

Tab. 28-1 Bbibop HOxHUY, Onsi pe3ku mpy6
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281

HoxHuubl ansa pe3ku Tpy6 16/20 RAUTITAN

Puc. 28-1 Obpeska yHusepcanbHol mpybsl RAUTITAN stabil HoxHuyamu ons
pesku mpy6 16/20 RAUTITAN

[ns o6pesku yHnBepcanbHo Tpyobl RAUTITAN stabil 6e3 3ayceHueB

M CTPOro nog npsiMbIM yrrom anameTtpom 16 n 20.
YHuepcanbHble Tpyosl RAUTITAN stabil
anameTpoM 16 1 20 MoXHO 06pe3aTh TOMbKO

HoxHuuamm 16/20 RAUTITAN

Mpu ncnonb3oBaHUn pe3bb03aKUMHBIX
m coeanHeHn HeobxoanMOo NPoM3BeCTH
kannbpoBky yHuBepcanbHbix Tpyd RAUTITAN stabil
(amameTpbl TPy6 16 1 20) KanMbpoBOYHONM HacagKom
HOXHUL, Ans pe3ku Tpy6 16/20 RAUTITAN.

Onsi o6pe3kn PE-X-Tpy6 MXHO 1UcCrnonb3oBaTh
HOXHUUbI Anst peskn Tpy6 16/20 RAUTITAN.

[

Puc. 28-2 KanubposoyHasi Hacadka

28.1 HoxxHuubl gnsa pe3kn Tpy6 25
MpenHasHayeHbl UCKMNYUTENBHO Anst 06peskn PE-X-Tpy6
avameTtpom Ao 25 6e3 3ayceHueB (cM. “Tab. 28-1 Bbibop HOXHUL,
ansi pesku Tpy6”).

28.2 HoxxHuubl gna pe3ku Tpy6 40 stabil
MpenHasHayeHbl UCKMNYUTENBHO Anst 06peskn PE-X-Tpy6
avameTtpoMm Ao 40 6e3 3ayceHueB n Tpy6 RAUTITAN stabil
avameTtpom 25 - 40 (cm. “Tab. 28-1 Bbibop HOXHUL, ANs pesku
Tpyo”).
28.3 HoxxHuubl gns pe3kn Tpy6 63
MpenHasHayeHbl UckNYMTENbHO Anst obpeskn Tpyd RAUTITAN

unu PE-X-Tpy6 anameTtpom 40 - 63 6e3 3ayceHueB (cMm. “Tab. 28-1
Bbi6op HoxHUL, Ans pesku Tpy6”).
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29 PACLUMPUTENBbHbIN UHCTPYMEHT

291 PacwuputenbHble Hacagku U aKkcnaHaepbl Ana Tpy6

PacwmuputenbHble Hacagku SkcnaHaepbl PacwwuputenbHasa Hacagka
ana RAUTOOL G2

OnameTpbl TPyO 16/20/25/32 40

YHuBepcansHas Tpy6a ﬁ
RAUTITAN stabil :

stabil

OvameTpbl TPYy6 16/20/25/32 40/50/63

YHuBepcanbHas Tpy6a
RAUTITAN flex

flex

N y/

Tab. 29-1 Beibop pacwupumenbHo20 UHCMpyMeHma

PacwuputenbHas Hacagka ans npucoeguHUTENbHbIX FAPHUTYP
paauatopa RAUTITAN

PacwwuputensHas Hacagka 15 x 1,0 QC ans Tpy6 u3
HepxaetoLlen ctanu u megn 15 x 1,0 npucoeanHUTENbHbIX
rapHutyp paguatopa RAUTITAN.

Vcnonb3oBaHue pacwmnputensHoi Hacagku 15 x 1,0 QC onucaHo B

naBe “14 MoHTax NpUcCoeANHUTENBbHbBIX rAapHUTYP paguaTtopa” Ha
cTpaHuue 54.

Puc. 29-1 PacwupumernbHasi Hacadka 15 x 1,0 QC
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Yka3zaHus no uaHram pacwuputensHon Hacagku QC un yaHram pacwmpurtenbHon Hacagkm RO

AkcnaHaep paclMpuTenbHOW HaCagKu U UCNOJb3yeMble pacluMpUTesibHbIe HacaaKu
LlaHru pacwmputenbHoun Hacagku QC Pacwump. Hacapgku LlaHru paclwmpuTenbHou Hacagku RO Pacwuump. Hacagku

Qc

Homep Homep
maTtepvana maTepuana
12141761001 11395921001

Tab. 29-2 OkcnaHOep pacwupumesnbHOU Hacadku U UCMOMb3yeMble pacuupumernbHble Hacaoku

[MoKpbITble YEPHOW OKCUAHOW NIIEHKOW pacluMpuTenbHble Hacaakn

QC moryT BbITb MCMOMNbL30BaHbI Kak CO CTapbIMU 3KCNaHAepaMm HoBble paclmpuTenbHble Hacaaku QCc
paclumpuTensHoi Hacagku RO ¢ pe3bboBbiM kpenneHnem, Tak 1 ¢ LIBETOBbLIM OMO3HABaTENbHbIM KOMbLIOM He

HOBbIMW SKCNaHAepamu pacluimpuTenbHol Hacagkn QC ¢ MOTyT BbITb UCMOMbL30BaHbl CO CTapbIMK IKCMaHAepamm
6anoHeTHbLIM KperneHnem 6e3 orpaHuueHui. RO (LieT cepebpsiHblii).
OTnuunTenbHble 0COOEHHOCTU pacNPUTENbHbIX YHuBepcanbHbIN 3KCcnaHaep
Hacagok
- PacwuputenbHast Hacagka anst yHmsepcansHoi Tpy6sl RAUTITAN
stabil

- 3eneHas onosHaBaTenbHas MapKvpoBKa

- YepHasa dukcvpytoLlas raika guameTtpom 16 - 32

- OnemeHTbl Tpyb ANst paclUMPeHUst CO CKOLLEHHOW KPOMKOW

- PacwupuTtenbHast Hacagka anst yHmsepcansHon Tpyosl RAUTITAN
flex

- CuHss ono3HaBaTesibHasi MapK1poBka

- CepebpucTtas dukcupytoLlas ramka guametpom 16 - 32

- OnemeHTbl TPYO AnsA paclumpeHus 6e3 ckoca KpoMKu

- PacwvputenbHas Hacagka 15 x 1,0 4ns npucoeavHUTENbHbIX

rapHutyp pagmatopa RAUTITAN Puc. 29-2 YHusepcarbHbIl 3KkcraHoep
- bes uBeTOBON ONO3HABATENBHON MaPKUPOBKN

- [INst paciuMpeHst MPUCOEANHUTENBHBIX FapHUTYP U3 YHuBepcanbHbIi akcnanaep QC npuMeHsIeTCs B coYeTaHum ¢

HepmaBelow.eVl cTanu unu meam noaxoadawmmmn paclimpuTenbHbIMU HacagkaMmu 1 UHCTPYMEHTaMun

0119 HAOBWXKHBIX MMNb3 ANS paclunpeHms gunameTpos 25 n 32.
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29.2 J3kcnaHpgepsbl

Mcnonb3oBatk B coveTaHun ¢ nHctpymeHtamm RAUTOOL A-light2/
A-light, A3/A2, E3/E2 n H2/H1, MmoxHO ncnonb3oBaTk cregyrone
3KCNaHaepbl:

- YHuBepcanbHbi akcnangep 25/32 QC n RO

- Okcnangep 40 x 6,0 stabil

- Okcnanpgep 40 x 5,5

O

avnameTpom 40 Tonbko npu nomowm akcnaHgepa 40 x 6,0 stabil. \

MpoBoauTh paclmpeHne yHuBepcanbHon Tpyobl RAUTITAN stabil ¢

- PacwmpeHune BO3MOXHO TONbKO ¢ MHCTpymeHTom RAUTOOL A- )
Puc. 29-3 [lNospexdeHue mamepuana mpybbl OegekmHou

light2/A-light, A3/A2, E3/E2 n H2. pacwupUmensHol Hacadkol
- PacwwupeHune HeBo3moxHa ¢ nHctpymeHtom RAUTOOL G2/G1,
H/G1 v M1.
29.3 YkasaHus No TeXHMKe 6Ge3onacHoCTU AnA - BecrnomoratenbHble cpeacTsa (LWeTku,
KOHCUCTEHTHasi cMaska 1 T.M.) ABMATCA

pacwmpuTeribHbIX HaAacagaokK
HEeOTbeEMITMMbIMU YaCTAMU NHCTPYMEHTAINbHOIo

ALNKa.
YHusepcanbsHasa Tpyba RAUTITAN flex nmeet
KMCNOPOAO3aLLMTHbIV crnor. KucnopoaosawmuTHbIN
CIov He Bceraa Takol rmbkuin, Kak OCHOBHOW CIon 13
CLUMTOro nonuatuneHa. NMostomMy npu paclimpeHmn
Tpy6 npu HMU3KMX paboumx TeMnepaTypax BO3MOXHO
NnosiBNeHne TPELLMH Ha KUCITOPOA03aLUNTHOM CrOo€.

m - Wcnonb3oBaHue fedeKkTHbIX (HanpumMep,
MOTHYTLIX UMW HAOKOMOThIX) 3IEMEHTOB TPY6

UM pacLLMPUTENbHBLIX HACa[OK ABMSAETCS
HeOomnyCTUMbIM.
- Heobxoanmo o6palyate BHUMaHWe Ha paBHOMEpPHOe

pacluMpeHue no Bcemy AameTpy Tpyoel. OTU TPeLUWHbI HE OKa3biBaloT BAVNSHUS Ha
- OTbpakoBbIBaTb HEPABHOMEPHO PaCLUMPEHHbIE KOHLbI 3KCMNyaTaLMOHHbIE XapaKTepUCTUKM TPYBbl 1 Ha
Tpyo. ©e30MacHOCTb YCTAHOBKM COEOUHEHWI C HAOBWKHOWN
- lMpoBepATb paclmpuTenbHble HacagkyM Ha OTCYTCTBME rMnb3oi. TpeLmHbl, HaxoasaLwmecs B 06rnactu
noBpeXxaeHuii, Npyu HeobxoaUMOCTIN MPOBECTU HaaBWXHbIX TMNb3, HE OKa3bIBalOT 3HAYUTEITBHOIO
|'|p06H0e pacLunmpeHne s npoBepKM ero BITMAHUA HaA KUCINMOPOAONPOHNLAEMOCTb,TaK Kak
TPeLLMHbl HaxoasaTces nog runb3amu cornacHo DIN

paBHOMepHOCTU (HanpumMep, 6e3 uapanuH,

NOKalnbHOIo U3NULLHEro pacTtaXeHna matepuana 4726.

TpyObI).

3ameHsTb AedeKTHbIE paclUMpUTENbHbIE HACaaKU.
He HaHocWTb cmasKy unm nogobHble cpeacTBa Ha
NMOBEPXHOCTb 3femMeHTa Tpybbl AN paclupeHns.
HaHocuTb cmasky Ha KOHYC akcnaHaepa.

He ncnonb3oBaTtb 3arps3HeHHbIe paclunMpuTenbHble
Hacagku, Tpybbl 1 aNeMeHTbl cCoeanHEeHs.

Mpu nosBNEHUN TPELLUH B MECTE PaCLLUMPEHUS HY>KHO
oTpes3aTb NOBPEXAEHHbIN KOoHeL TPpyObl 1 NPOBECTM
pacLUMpeHne 3aHOBO.

Heobxoammo obpaTnTb BHUMaHWe Ha COBMECTMMOCTb
paclwmpuTenbHbIX HacagoK C COOTBETCTBYHOLLMM
TMNOM TpyObl, a Takke ee AMameTpoM.
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30 MOHTAX COEOAUHEHWUN C
HAOBWYXHOU MNNb30U

30.1  BaxHble yKkasaHus

Ha cnepyowmx cTpaHmuax npeacraBneHa
m TEXHVKa COeQNHEHWI C MOMOLLbI HaABUXHbIX
rmnb3 komnaHum REHAU B kadecTBe npumepa ans
anameTpoB 16 - 32. MiHdopmaumto no pabote ¢
WHCTPYMEHTOM Y MOHTa)y COeAUHEHWU NS APYrnxX
OvnameTpoB Tpyb Heobxoammo 6paTtb 13
COOTBETCTBYIOLLMX MHCTPYKLMIA MO 3KCIyaTaumm
WHCTPYMEHTOB.

B avanasoHe MUHUManbHO paspeLUeHHbIX
m Temnepatyp (-10 °C) ansa obneryeHms MoHTaxa
Mbl PEKOMEHAYEM MAPaBANYECKUIA
npodeccroHarnbHbI nHeTpymeHT RAUTOOL.

- YcTaHaBnvBaTb COeANHEHUs! C HaaBUXXHON

m T30 TOMBbKO C MOMOLLbI0 MHCTPYMEHTa
RAUTOOL.

- Ecnu ncnonb3yoTcs CTOPOHHME MHCTPYMEHTHI NS
MOHTa)ka coeMHEHWI, OHU AOIMKHbI ObITb
npenocTaBneHbl COOTBETCTBYHOLLIMM
npovsBoauTenem ans obpaboTkM cucTembl
RAUTITAN 1, B 4aCTHOCTU, HOBbIX (paCOHHbIX
netanen n HaaBwxHbIX b3 RAUTITAN PX.

- MoHTMpOoBaTb COeAMHEHNSI TONBbKO NOAXOASALLMM
WHCTPYMEHTOM.

- [Ons paboTbl C UHCTPYMEHTOM 1 MOHTaXa
coefuHeHn HeobxoaMMo NPUHMMAaTb BO BHUMaHME
COOTBETCTBYHOLLME UHCTPYKLMN MO IKCNIyaTauum,
ynakoBOYHble NUCTbl U TexHnydeckyto VHdopmavmio.

- He ncnonb3oBaTth 3arpsis3HeHHbIe UM NOBPEXAEHHbIe
COEaVHUTENbHbIE 3MEMEHTbI UM MHCTPYMEHTbI.

- VHcTpyMmeHTbl, paboTatoLme oT akkyMynaTopa unm
oT ceTu, Takme Kak A light 2, A3, E3, G2 He npurogHbl
ONs onuTenbHon akcnnyatauuu. Cnegyet
nponsBoanTb okorno 50 3anpeccoBok noapsa, 3atemM
nenatb naysy MUHUMYM Ha 15 MUHYT, 4ToObI Npubop
MOT OCTbITb.

- Bo3MoXHOe coyeTaHne coeanHUTENbHbIX 3NIEMEHTOB
Opyr C Opyrom ykasaHo B AelCTBYIOLLEM npanc-
nncre.

TemnepaTypa 06paboTku

- Henb3sa npeBbiwaTe MUHUMAarbHYIO TEMNepaTypy
obpaboTkn B -10°C.

- Henb3sa npeBbiwaTe MakcMmarnbHyto TeMnepaTypy
obpaboTkn B +50°C.

@ |/|HCprKLIMl/1 no akcniyaTtaunn Bbl MOXeTe
\ 4 ckayaTb B MHTEpHeTe, Nepenas no cebiske

www.rehau.de nnu www.rehau.de/montagewerkzeuge
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30.2 MoHTax coegnHeHUN ¢ HaABUXHOW rMNb30on

Pacwuputb Tpyoy

OTpe3atb Tpyby
YHusepcanbHasa Tpyba RAUTITAN stabil 40 x

m 6,0 meeT Gonee KOpPOTKyH ANVHY
paclumpeHus, Yem apyrue Tpy6sl RAUTITAN
anameTtpom 40.
PaclumnpeHHbI y4acTok TpyObl Npy KOPPEKTHOM
paclmMpeHnn 1 NoNIHOM HaaeBaHum Npuobsn. 6 Mm
3aKkaHuMBaeTca nepes pnaHuem uTuHra. Takum
obpasom, Z-pa3Mep yannHAETCS Ha 4 MM
cooTBeTCcTBEHHO. Ob6Lasn anvHa Tpyobl,
nozBepratoLlerncs obpeske, BMECTE C TEM
ykopaduBaeTcs npubn. Ha 8 MMm.

v S

CnepyeT obpabatbiBaTb TONbKO OTpe3ku Tpyb 6e3 3arpsasHenuin
(Hanpumep, OT KIEWKOW NEHTbI, CMa304HbIX U KIeeBbIX MaTepuarnos).

MpoaBMHYTL HAABUXKHYIO MMNbL3Yy Mo TpyGe
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- CnegyeT NpyHMMaTh BO BHMMaHWe YKasaHus no
m TexHuke GesonacHocT Ans
paclmMpuTenbHbIX Hacagok (cM. cTpaHuuy 128).

- PacwwmputenbHble Hacagku AOMmKHbI ObiTb NPOBEPEHbI
Ha NerkocTb X04a U Ha Hanuune 3arpssHeHnn; npu
HeobX0ANMOCTN OYNUCTUTD.

- PacwwputenbHble Hacaakn AOMKHbI ObITb NOHOCTLIO
HaBMHYeHa Ha pacLUMpPUTENbHbIA MHCTPYMEHT (OHa
MOXeT ocnabHyTb Npy NoBopavMBaHum B Tpybe).

- [insa Tpy6bl gonyckaeTcst TONbKO XOnogHoe
pacLumpeHme.

- MNpu nosiBNeHUn TpeLmnH B MeCTe PaCLLUMPEHNS HYXXHO
oTpesaTb NOBPeXAeHHbIe KOHLIbI TPYObl 1 NPOBECTU
pacLuMpeHne 3aHOBO.

- Tpy6a, noanexatias paclvpeHnto, JoMMKHa UMETb paBHOMEPHYHO
TemnepaTtypy no Bcern AnuHe. M3beratb nokanbHbIX HarpeBoB
(Hanpumep, cTpouTenbHble nNamnbl U NofobHoe).

- Ons Tpy6bl fonyckaeTcst TONbKO XONOAHOE paclunpeHve 6e3
MEXaHUYECKMNX HaMpPsKEHUN.

- OneMeHTbl paclUMpUTENbHOWM HACaAKWU HY>KHO MOMHOCTLIO, 40
ynopa, BCTaBuTb B TpyOy.

- N3beraTb nepekoca paclumpuTenbHON HacaaKu.




BcTaBUTb (PUTUHT B pacLUUpPEHHYIO TPpyOy

Mpu npaBunbHOM paclumpeHun Tpyobl PUTUHT 6e3 conpoTMBREHUs! El
BCTaBMsIETCS B paclUMpeHHyto Tpyoy.

Yepes HekoTopoe Bpems Tpy6a 06oxMeT UTUHT, Tak kak Tpyba

3aTeM CHoBa CxuMaeTcs (3pdekT namsTv popmMbl MaTepuana 1 - @

TpyObl).

HesanpecoBaHHble COeANHEHVS NPY YCTAHOBKE B UHCTPYMEHT U BO
BpeMmsi npoLiecca 3anpeccoBKu AOMMKHbI YAEPXUBaTLCA TakuM

06p830M, YTOObI OHW HE MOIMU BbINacTb opyr us gpyra.

Bce ynnoTHuTenbHble pebpa AomkHbI ObiTh 3aKpbIThl TPYOOM, Kak
nokasaHo B Ta6. 30-1 n Tab. 30-2.

WckntoveHune coctasnseT Betaska putuHros RAUTITAN PX
anameTpom 40 B yHuBepcanbsHyto Tpyby RAUTITAN stabil. 3aecb
nocnegHee ynnoTHuTensHoe pebpo, npnm HeobxoammocTw,

OCTaeTCA He3aKpPbITbIM.

MpaBunbHas BctaBka coutuHra RAUTITAN PX B TpyGy

OuameTtp 16-32 40 50-63

YHuBepcarnbHas Tpyba
RAUTITAN stabil

stabil

YHuBepcanbHas Tpyba

RAUTITAN flex flex

Tab. 30-1 lNpasunbHas ecmaska pumuHza PX 8 mpyby

A Teno dutuHra B ®naney dutuHra D YnnoTtHutensHoe pebpo

lNMpaBunbHasa BCTaBKa MeTannuyeckoro oUTuHra B Tpyoy
OvnameTtp 16-32 40 50-63

A I‘B ‘ ‘
YHuBepcanbHas Tpy6a pree ‘ mininiE =T B
RAUTITAN stabil

C
AB
| N
>ﬁ — I
YHuepcanbHas Tpy6a flex \
RAUTITAN flex A S L

Tab. 30-2 lNpasunsHas ecmaska Memarniu4ecko20 humuHaa 8 mpyby

O
o —k

A Teno dwnTtuHra B ®naHney gutuHra C Wryuep D YnnoTtHuTenbHoe pebpo
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BcTtaButb coeguHeHue B UHCTPYMEHT

Hebonblias gedopmaumsa natyHHON HaABUKHOM
m rMINb3bl HE CHUXKAET KayecTBa COeQUHEHMS U
crnyyaeTcs NpPevMyLLECTBEHHO NPU NCMOMNb30BaHUN
cTapbIX Mofenen paclumpuTenbHbIX Hacagok. [Npu
MCMNONb30BaHUN CTapbIX MOAENEN pacLUMPUTENbHBIX
Hacagok ans 1py6 n3 RAU-PE-Xa B npouecce HagBuXKKu
MOXHO CTONKHYTbCSI CO CMMIOLLMBaHEM maTeprana
TpyObl (Cka3aHHOE He OTHOCUTCS K YHMBEpPCarbHbIM
Tpy6am RAUTITAN stabil). B aTtom cnyyae natyHHas
HaOBWKHAA rMnb3a JOJPKHA 3aKkaHuYMBaTbLCS nepeq,
draHuem (pacctosiHue NpMMEpPHO 2 MM OT chraHua
duTUHra).

BcTtaBuTb HaaBUXHYO runb3y Ao ¢gnaHua putuHra

- Haxatb Ha KHOMKY nnn nefanb UHCTPYMEHTa.
- Bmsyaano npoBepuTb CoeanHeHne Ha OTCYyTCTBMe NOBPEXAEHUN U

MOMHOCTLIO HAABWHYTb MUMb3Y A0 BbICTYNa pUTUHTA.

)
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31 JEMOHTAX COEOUHEHUN C
HAOBWYXHOU NMNb30U

B cnyyae Hecob6noaeHUst HaCTOALMX YKa3aHWi
m (Hanpumep, pasorpeBa COeANHEHWN C
HaABWKHBIMU MNb3amn B OYHKLIMOHUPYHOLLEN
cucteme) REHAU He HeceT OTBETCTBEHHOCTU 3a
nocneacTsus.

311 Pa3bopka coeguHeHus

CoefvHeHWe ¢ NOMOLLbIO HOXHULL AN pesku Tpy6 coeanHeHne

BbIpe3aeTCs U3 TpyGonpoBoaa Lenukom. Mpu aToM NpuaepkuBaTh
TpyGy PYKOIt HyXHO Ha GE30MaCcHOM PACCTOSIHWAM OT PEXYLLEi YacTu Puc. 31-1 Pasbopka coeduneHus

MHCTPYMeHTa.

31.2 nOBTOpHoe uncnonb3oBaHune pa306paHHbIX 3NieMeHTOB coeaAunHeHuA

B0O3MOXHOCTbL NOBTOPHOrO UCNOJIb30BaHUA AeTarnen 4eMOHTUPOBaHHbIX COeANHEHUN C HAABMXXHOMN MMb30oNn

Henb3sa ucnonb3oBatb NOBTOPHO

Mo>HO MCnoMnb30BaTb NOBTOPHO -
YTUnusmnpyoTcsi BMecTe C OTpe3aHHOMN YacTbio TPY6GbI

DUTUHIN

Cuctema RAUTITAN HapBwxHble runb3bl RAUTITAN PX

/‘/_

Tabn. 31-1 Bo3mMOXXHOCMb M08MOPHO20 UCIOIb308aHUSI OEMOHMUPOBaHHbBIX 371IEMEeHMOo8 CoeduUHeHUl ¢ Had8UXHOU 2urb3ol

[eMOHTMPOBaHHbIE MeTannMyeckne PUTUHMM
13 razonpoBoioB
- Y>ke Ucnonb3oBaHHbIEe 3NIEMEHTbI COeANHEHUN
ra3onpoBOAOB HEb3si UCMONb30BaTb MOBTOPHO MU
CHVUMaATb.
- YTUnmanpoBaTb JEMOHTUPOBAHHbIE 3JIEMEHTbI
COENHEHNS.

[eMOHTMpOBaHHbIE PUTUHTU U3 TPYOONPOBOAOB
CUCTEMbI BOOOCHa0XEHMS

- Yxe ucnonb3oBaHHble putnHrn RAUTITAN PX 1
HagBwxHble rmnb3bl RAUTITAN PX cnegyet
MapKMpoBaTb kak HEMPUroAHbIE UK cpasy
YHUYTOXNTb U YTUIM3NPOBaTh.

- [leMOHTMpOBaHHbIE MeTannuyeckne OUTUHIU, NpU
YCIOBUM UX MOeanbHOro COCTOSIHUS, MOXHO
MCNONb30BaThb A TEX K& CUCTEM, U3 KOTOPbIX OHYU
ObINn N3BMEYEHbI.

- Henb3st ;eMoHTMpOBaHHbIE B BOAOMNPOBOOHbIX
cUcTeMax MeTannmyeckme UTUHIN UCMONb30BaTb
B ra3oBOW pa3BojKe, faxe B TOM Criyyae, eCiiv OHU
MNMEIOT XKENTY MapKMpPOBKY.

- CHATble HaABWXHbIE TNb3bl BMECTE C OTPE3aHHbIM
y4acTkoM TpyObl criefyeT MapKMpoBaThb Kak
HEeNpUrogHble Unn cpasy YHUUTOXUTb U
YTUNN3MPOBATb.
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31.3 Pa3bopka 4eMOHTUPOBaHHbLIX COEQUHEHUI B CUCTEMaX OTOMJIEHMA U BOAOCHa0XeHUs!

31.31 HarpeB coegnHeHusi nepep pa3dbopkon

cBbiwe 200 °C nnun NnpamMon KOHTaKT ¢

rasos.

- He HarpeBaTb HagBwxkHble rmnb3bl RAUTITAN PX
cBbiwe 200 °C.

- He gonyckaTb NpsAIMOro KOHTakTa c nnamMeHeM unm
BO3ropaHust HaaesmxHbIX rmnb3 RAUTITAN PX.

m HarpesaHue HaasmkHbIX runb3 RAUTITAN PX

nnamMmeHemMm MOXeT Bbl3BaTb 06pa303aHV|e TOKCUYHbIX

1. PasorpeTb OTpe3aHHble MeTannnyeckme ¢)VITVIHFI/I C NOMOLLbIO

MOHTaxHOro deHa. MNMprHuMaTh BO BHYMaHWe YkasaHus rno
6e30MacHOCTM B MHCTPYKLMM MO SKCMTyaTaumMym MOHTaXHOro
deHa.

2. Tpu poctwxeHun Temnepatypbl nopsgka 135 °C cHATb

HaABWXXHYIO TUIb3y C Tena CbVITI/IHra (Hanpmmep, C NOMOLLbIO

TUCKOB).

Puc. 31-2 Haepes coeduHeHusi neped pasbopkoli

Puc. 31-3 Hedonycmumnlili pa3ozspes coeduHeHusi neped pa3bopkol

Mpu HarpeBaHUW NpegHa3Ha4YeHHoro K
pasbopke huTMHra Bce COeaANHEHUSI C HUM

TEepAT repMeTUYHOCTb.

DUTKHr nepepn, HarpeBaHnem Heob6Xo4MMO NOMHOCTLIO
oTcoeauHnTb OT Tpybonposoaa!
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31.3.2 CHATb HagBWXHbIE FUIb3bl

1. CHaTb Tpyby c kopnyca uTuHra.

2. O4NCTUTE PUTUHT OT 3arpPA3HEHUN.

- ®UTUHT MOXET MCMOSb30BaTLCS MOBTOPHO TOMBKO B Cryyae
naeanbHOro COCTOSIHUSI NMOCHE OXMaXAEHUS U OYUCTKN.

- CHsiTble HaABWXHbIE MMIb3bl Y Y4aCTKN TpyObl MOBTOPHO He
MCMOMb3YHTCS.

3. CHsATbIe HagBWXKHbIE TMNb3bl YTUNN3UPOBaTb BMECTE C
OTpe3aHHbIMU Kyckamu TpyObl.

Puc. 31-4 Ymunusayusi HaG8UXHbIX 2unb3 U ompe3kos mpy6ornposodos



32 THYTbE TPYB

321 FHyTbe yHuBepcanbHou Tpy6sl RAUTITAN
stabil YHusepcansHble Tpy6sl RAUTITAN stabil MOXHO rHYTb ¢ MOMOLLbIO

stabil Tpy6ornéa nunu Bpy4Hyto.

MuHuMansHo gonycTuMble paauycbl U3rnéa Tpyobl

g ',fl‘ . : ' - lpw rHyTbe 6e3 0CHaCcTKM MUHUMaIbLHO AOMYCTUMBIN Pagnyc

- : n3rnba paBeH NATU HapyXHbIM AnaMeTpam Tpyobl.

' Mpu rHyTbEe C NOMOLLBIO NPYXXUHHOTO TpyGornéa M1UHMMarnsHo
b [0NYCTUMBbINA paanyc COCTaBIAT TPU HAPYXKHbIX AuameTpa Tpyobl.
' MWHVMarbHO JoNyCTUMBIN pagnyc usrnba oTCHMTHIBAETCS OT OCU
TpyObI.

CobntofeHne ykasaHHbIX MUHUMarbHbIX paanycoB CTPOro

E -
!

obs3aTensHo.

Heobxoanmo cneantb, YTOGbI NpU THYTbE He ObiNo BMATUH,
CKMagoK 1 pacntowmnBaHns, 1 YToObl BHELLUHWUIA NONM3TUIEHOBEIN
CINON W 3aUTHBIN antoMUHUEBLIN CION He NOBpeXAanuch.

m Mpu TemnepaType paboT Huxe 0°C ycunusa
n3rnba Tpy6 6yayTt 6onblue. [ing Tpy6

RAUTITAN stabil gonyckaeTcsa TonbKO XOnogHoe

THyTbe.
Puc. 32-1  CozHymble yHusepcarnbHble mpybbi RAUTITAN stabil
Tpy6a
rHyTbe ¢ nomolybio Tpyborunda (90 °C) 3 x d rHyTbe Bpy4Hyto (90 °C) 5 x d
AnameTpbl TPY6 Paauyc nsrnéa R [mm] [OnuHa nsrnba B [mm] Paguyc nsrna R [mm] [AnwuHa narnba B [Mm]

16 48,6 76 81 127
20 60 94 100 157
25 75 118 125 196
32 96 151 160 251
40 120 188 200 314

Tabn. 32-1 MuHumarneHo dorycmumblie paduychkl udeuba 0ns yHusepcanbHbix mpyb6 RAUTITAN stabil

Puc. 32-2 Paduyc u dnuHa u3zauba
R = pagnyc nsrnba
B = anuHa narnba
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Pa3pelueHHbIM MHCTPYMEHT ANA rHyTbA yHUBepcanbHon Tpy6bl RAUTITAN stabil

stabil

OuameTp TPyObI [MM] MocTaBLWMK, U3roTOBUTESb

HaumeHoBaHue mogenu Homep apTukyna

16/20 Cwm. Katanor ueH 6topo npogax REHAU Hgiﬁﬂ:::; :ig:ﬂi:i ;g stabil ggigﬂ 881
16/20/25 Fa. Roller, D-71332 Waiblingen Roller Polo 153022
16/20/25 Fa. CML Deutschland, D-73655 Pliiderhausen Ercolina Junior 0130G
16/20/25 Fa. REMS, D-71332 Waiblingen REMS Swing 153022
16/20/25/32/40 Fa. CML Deutschland, D-73655 Pliderhausen Ercolina Jolly 0101

40 Fa. REMS, D-71332 Waiblingen Curvo 580025

40 Fa. Rothenberger, D-69779 Kelkheim Robull MSR 5.7900

40 Fa. Tinsel, D-73614 Schorndorf UNI 42 -
16/20/25/32 Fa. Tinsel, D-73614 Schorndorf OB 85 _

Tab. 32-2 Bbibop uHcmpymeHma 0nsa 2Hymbsi yHusepcarbHbix mpyb RAUTITAN stabil (cocmosiHue Ha: 2015 200)

32.2

flex

MHyTbe yHuBepcanbHoun Tpy6bi RAUTITAN flex

§ n—s

Puc. 32-3 ®ukcamopbl nogopoma BodocHabxeHue (3-4 x d) - 90° unu 45°
ons uzeuba mpy6 duamempom 16-32

Puc. 32-5 ®ukcamopbl nogopoma BodocHabxeHue (4 x d) - 90° u
®ukcamopsbl nogopoma BodocHabxeHue/omonneHue (5 x d) - 90°
coomeemcmeeHHo 05151 usauba mpy6 duamempom 32

HyTbe yHunBepcanbHbix Tpyd RAUTITAN flex B
E ropsiyem COCTOSHUN MOXET NOBPeanTb
KMCNOPOA03aLLUUTHbIN
CMoW.

[ns yHneepcanbHbix Tpy6 RAUTITAN flex gonyckaetca
TONbKO XONOAHOE FHyTbE.

Puc. 32-4 ®ukcamopbi nogopoma BodocHabxeHue/omonneHue (5 x d) - 90°
unu 45° dns uzeuba mpy6 ouamempom 16 - 25
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[Ons Tpy6 guameTtpom oT 16 fo 32 npumeHeHne

ukcaTopoB NoBopoTa HeobsizaTensHo. OgHako
dukcatopbl nosopoTta nog 90°vnu 45° nomoryT
C3KOHOMUTL BPEMSI 1 CUbl NMPY XONOAHOM FHYThE.

Ons Tpy6 guameTtpom ot 40 fo 63 pekomeHayeTcs
1cnonb3oBaTb PUTUHIU.




MuHMManbLHO gonycTUMbIe paguycbl uarnéa Tpyobl

Mpw rHyTbe BPYYHYIO MUHUMAIBHO ONYCTUMbIN paauyc uariba paBeH
BOCbMU HapY>XHbIM AMamMeTpam Tpyobl.

Mpw rHyTbE C NOMOLLbIO (PUKCATOPOB MOBOPOTa MUHUMATIBHO
ZonycTUMbIN pagunyc narnba ans Tpy6 BogocHabXeHusi cocTaBnsiet
TPY HapyXHbIX AMameTpa Tpy6Gbl, Ans TpyG OTONNEHUs - NsTb

Hapy>XHbIX ANaMeTpoB. Puc. 32-6 ®ukcaTopsl nosopoTa (BogocHabxeHne) - 90° 1 dukcaTopsl
nosopoTa (BogocHabxeHue/otonnenue) (5 x d) - 90° ana rHyTbs

R = pagunyc nsrnba

MuHUManbHO AOMYCTUMBIA paguyc n3rmba npy 3ToM OTCHUTLIBAETCS TPY6 Anametpom 32
OT ocu TpyObl.

Tpy6a BbinonHeHne NnOBOPOTOB C BbInonHeHne NOBOpPOTOB C THyTbe BpY4HYIO
noMoLbI0 (hbUKCaTOPOB NOBOPOTA NOMOLLbIO (hUKCATOPOB NOBOPOTA (90°) 8 x d
ANA cUCTeMbl NUTLEBOrO ANA BOAOCHA6XeHUs1 U OTONSeHuUs1
BoAocHabxeHusa 90°, npubn. 3-4 x d 90° 5xd
OuameTp TpyObl Papguyc usru6a R [OnuHa usrm6a B Paguyc usaru6a R [OnuHa usrub6a B Pagmyc usrm6a R [OnuHa usruba B
16 48 75 80 126 128 201
20 60 94 100 157 160 251
25 75 118 125 196 200 314
32 112 176 160 251 256 402

Tabn. 32-3 MuHumansHo donycmumbie paduycel usauba ons mpy6 RAU-PE-Xa

R = paanyc n3rmba
B = gnuHa narnba

Puc. 32-7 Paduyc u 0nuHa usauba
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33 PUKCUPYIOLLUUN XKENOB

33.1

MpenmyliecTBa UCNONb3oBaHUA
coukcupyrowero xenob6a

- YMeHbLUeH1e TemnepaTypHbIX YANUHEHUN
Tpybonposoaa

OhdekT KNMNc yBenmymBaeT OCEBYHO CUIly 3axBaTa
MpepoxpaHeHne oT NPoBKCaHNS 1 DOKOBbLIX NPOrnboB
MoBblILLEHME KECTKOCTN U3rnboB

YBenuyeHve paccTtosHUA Mexay KpenexxHobIMu
XOMyTamu 10 2 M HE3aBMCMMO OT AnameTpa TpyObl
AKKypaTHbI BHELLHUI BUA, B CIlydae OTKPbITON
npoknagkn RAU-PE-Xa-Tpy6

YA00OHbIA MOHTaX

CamoHecyLui

KpenneHue HenocpeacTBEHHO Ha Tpyby

OTcyTCcTBUE HEOOBXOONMOCTN AONOMHUTENBHOIO
KpenneHus (Hanp. CoeauHUTENb ANS NIMHUIA, U30EHTa)
B03MOXHO UCnonb3oBaHne 0CTaTKoB PUKCUPYHOLLINX
xenobos

33.2

MpuHUMN gencrTBusA

dukeupytoLwmin xenob oxeaTbiBaeT Tpydy npumepHo Ha 60 % 1

6narogapsi cBoen hopme He TpebyeT AanbHENLWero KpenneHus.

[aHHbI NNOTHBIN oxBaT TPyObl NpefoTBpaLLaeT Nporndsl 1

yMeHblUaeT TemMnepaTtypHble yannHeHna.

Puc. 33-1 ®ukcupyrouuli xenob e paspese
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33.3 MoHTax dmkcupyrowero xenob6a

Ha yronbHukm rKenpyoLmin xenob nnv gpyron kpenex He

MOHTUMpYeTCA BO n3bexaHune npornda Tpybonposoaa.

KpenneHwue Kk TpyGe

Puc. 33-2 @®ukcupyrouwuli xenob 0omkeH He doxodumb 00 Ha08UXHOU
2Unb3bl npubn. Ha 2 MM

dukeupytoLwmin xenob AomKeH MOHTUPOBATLCS MO BCel AnuHe Tpybbl,
He [oX0As 40 HAABMKHOW MMb3bl HA 2 MM, NMOCKOMNbKY YMEHbLUEHVE

TemnepaTypHbIX YATIMHEHW BO3MOXHO NULLb B 3TOM Cryyae.

PaccTofiHuAa mexay xomyTamu

Puc. 33-3 MakcumarnbHoe paccmosiHue mMexdy Xxomymamu

MakcrmanbHoe paccTosiHue Mexay XoMyTaMu B criyyae
MCNonb30BaHuUst hrKcupytoLLero xenoba coctaBnsaeT 2 M Ans NobbIx
anameTpoB Tpyb. PaccTosiHne oT koHua TpyObl UM TOYKK
N3MEHEHWsI HanpaBrieHnsl 40 NEPBOro XoMyTa He JOMKHO
npesbiwaTb 0,5 M. Takum 06pa3om, XOMyTbl MOTFYT UCMONb30BaTLCA
pauvoHanbHO 1 eAnHO0BPa3Ho Npy NPOKNaake Tpacchl B noaBane.



MoHTax noBepx PUTUHIOB

Puc. 33-4 MuHumanbHasi eenuduHa Haxnécmku - 0,5 m

DUTUHTN C HAOBWKHOWN MNb30W U3 NaTyHn amameTpos 50 1 63
MOryT ObITb 3aKmtoueHbl B PUKCMPYHOLLNIA Xenob, ecrnn oH
nepekpbIBaeT VX Mo AfMHe, He MeHee YeM Ha 0,5 M. JToT
BapuaHT MOHTaxa He TpebyeT 06pesku hmKeupytoLLero xenoba
nepeg UTUHroMm.

B cnyyae ncnonb3oBaHus HagBuxkHbIX rmnb3 RAUTITAN PX
npoknazgka no HUM uKcmpytoLLero xxenoba HeBO3MOXHa.

.-..2 MM ""2.MM.

Puc. 33-5 @ukcupyrouwuti xenob Hedornycmumo rnpoknadbieame Mo8epx
HaosuxHbIx eunb3 RAUTITAN PX

MoHTax cdmkcupytowero xxenob6a

YMeHbLLEHME curnbl 3axBaTa (PUKCUPYHOLLEro xernoba MoxeT
BbI3BaTb Honee cunbHble TemnepaTypHble YANMHEHNs TpyObI.

He cHmxaTb cuny 3axBaTta UKCMpYHoLLEro xxenoba nocpeacTsom
HeHaanexalulero XxpaHeHns Unn MoHTaxa.

1. OTnNMnnTL duKcHpyoWwnii xxenob HoxoskoW. MpuaepxuBaTtb
Tpyby pPyKON HyXHO Ha 6e30macHOM pacCTOSIHUM OT pexyLuen
yactu mHcTpymeHTa. OtnunueaHue dukcupytolero xenoba
NPOU3BOANTCH CO CTOPOHbI 3aKPyrneHus, YTobbl He NoBpeAuTb
KPOMKY.

Puc. 33-6 OmnunusaHue

2. Ecnu xeno6 npu oTNUIMBaHUN BbIrHYINCA BOBHYTPb UKW HapyXxy,
BEpPHYTb €ro B nepBoOHa4arnbHOe nosioXxeHue.

3. 3auncTUTb KOHLbI (UKCHpYtoLLEro xenoba.

%h@

Puc. 33-7 3a4ucmka

4. HapeTb dukeupytowmi xenob Ha Tpyby (BpyYHyH unu npu
NMOMOLLM apMaTypHbIX UMK TPYOHbIX KneLen ¢ NonMMepHbIMU
Kynadkamu). He yknagbiBaTb OUMKCHPYIOLLMIA Xernob BHaxmecT.

Puc. 33-8 HadesaHue Ha mpyby

5. 3adwkcnpoBaTb CTbikin obpeskamu ukcupytoLero xenoba.

Puc. 33-9 ®ukcayus cmbikoe

[ns dukcaumm TpyObl CMONb3YOTCS TakkKe KOPOTKME 0Ope3ku
duKeupytoLero xxenoba, pekomeHayeTcs MOHTax 6e3 ocTaTtka
06pesKoB.
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34 KPENMJIEHUE TPYBOIMNPOBOOOB

- Heobxogumo cobniogatb ykazaHUs U3roToBUTENS

m XOMYTOB.

- Tpebyemble 3HaUYEHWsI NO MOHTaXy XOMYTOB MOTyT
KOPPEKTMPOBAaTLCS B COOTBETCTBMM C MOHTaXXHOW
cuTyaumen, HoO B COOTBETCTBUM C TpeboBaHUsIMU
N3roToBUTENS.

- lMpun moHTaxe Tpy6 REHAU n3 RAU-PE-Xa 6e3
dukcmpytoLlero xernoba MOXHO CTONKHYTbCS C
npoBucaHvem Tpybonposoaa.

- C nomoLLbl HEMOABUXKHbBIX OMOP MOXHO BNUSITL HA
TemnepaTtypHble yANMHEHUS! B 324aHHOM HanpaBrieHuu.

- CnvwkoM AnvHHbIe TPpYyObl MOTyT ObITb NOAENeHbl
HenoABWXHbIMM OMOPaMU Ha OTAENbHbIE OTPE3KN.

- HenoaswxHble onopbl MOryT pacnonaratbca Ha T-
o6pasHbIxX Tpybkax, yronbHukax, nnu mydrax. B atnx
crnyyasx XomyTbl KPEMSATCS HENMoCcpeaCTBEHHO nepes,
KaXkQon HagBWXKHOWM MMNb30M Ha OUTUHTE.

341 XomyTbl Ana KpenneHus TpyObl

PaspeluaeTcs ncnonb3oBaTh TONbKO XOMYThl, YAOBNETBOPSIOLLME

criegyowmm TpeboBaHNaM:

- MpurogHocTb ANs NONUMEpPHbLIX TPYO

- LymonornowatoLumin MaTepman XoMmyToB

- Mopxopswme no pasmepy (B NpoLiecce MOHTaxa XOMyT AOMKEH
CcBOOOAHO CKOMb3NUTL Mo Tpybe, He AaBaTb el BbiNacTb)

- bes 3ayceHues

34.2 MoHTax HenoABMXHbIX onop

Puc. 34-1 ®opmuposaHue Henod8UXHbIX OMOp C XoMymamu

He [onyckaeTcd yCTaHOBKa XOMYTOB Ha
HaaBWXHbI€ TNIb3bl.
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34.3 PaccTosiHus Mexay XxomyTamu
PaccTosiHne MexXay xomytamu g MOHTaxa C QDI/IKCI/Ipy}OLLI,I/IM
enobom unu 6e3 Hero Bbl6VIpaK)TCﬂ B COOTBETCTBUU C

TpebyeMbleMbIMU 3Ha4YeHUsIMU (CM. Tabn. 34-1).

[Ins BepTMKanbHbIX TPY6ONpPOBOAOB €CTb BO3MOXHOCTb
BbIGpaTh Gonbluee paccTosiHue mexay xomytamu. OfHaKko Mbl

pekoMeHayemM UCNosib3oBaTh KAaK MUHMMYM [iBa XOMYTa Ha 3Tax.

34.4 OTKkpbiTas Npoknagka

Mpu oTKpbITON Npoknaake Tpybonposoaa 1 6oMbLLOW ero

NPOTSXKEHHOCTN 6€3 U3MEHEHNS HanpaBIieHNsl peKOMeHAyeTCst

ncronb3oBaHne dukcupytoLero xenoba ansa Tpy6 ns RAU-PE-Xa.

- Mpwn moHTaxe 6e3 duKkenpytoLero xenoba HenoaBYPKHbIE OMOpbI
pacnonararTcs ¢ Wwarom 6 m.

- Heobxoanmo yunTbiBaTh BO3MOXHOCTb MMHENHOTO YANMHEHUSA
Tpybonposoaa 1 npoknagky Tpyo.



Tun Tpy6GbI Ounametp TpyGbI [MM] | = MakcMmManbHoe paccTosiHue Mexay xomytamu [m]
6e3 chmukcupyroulero xenoba ¢ chmkcupyrowmm xenobom

SR

16 1 -
YHuBepcanbHas Tpyba 20 1,25 -
RAUTITAN il
U stabi o5 15 i
stabil
32 1,75 -
40 2 -
16 1 2
20 1 2
YHuBepcarnbHas Tpy6a 25 1,2 2
RAUTITAN flex 39 14 9
flex
40 1,5 2
50 1,5 2
63 1,5 2

Tab. 34-1 Tpebyembie 3HaqdeHusi Onsi paccmosiHUll Mexdy XoMymamu
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35 TEMMNEPATYPHbIE YONMWHEHUA

351 OCHOBHbI€ NONoXeHus

B cootBeTCTBMM C 3aKOHaMK DU3NKN BCe maTepuansl Tpyo
pacLUMPSIIOTCA NPU HarpeBaHUM U CYXXatoTCs NP OXNaxaeHnu. 31o
ABNIeHne, He 3aBucsllee OT Mateprana, U3 KOTOporo caenaHbl
TPYObI, HYXHO y4nTbIBaTbL NPU NPOKNaAKe BOAONPOBOAHbIX U
OTOMUTENBHbLIX KOMMYHVKaLMiA. CkadaHHOE OTHOCUTCH U K
Tpyb6onposogam cuctembl RAUTITAN.

TeMﬂepaTyprle YANMVUHEHUA BO3HUKAKOT NpenmMyLeCTBEHHO U3-3a
U3MeHeHun TeMnepaTtyp MOHTa)a, aKkcnnyataumm n Opr)KaPOLLleVI

cpenpl.

Bo Bpems MoHTaxka Heob6xoAMMo NpeaycMOTPeTb AOCTaTOUHYH
cTeneHb cBO6oAbI Tpybonposoaa (HanpumMep, Npu N3MEeHeHUAX
HanpaeneHus), a Takke onpeaeneHHble AONYCKM Ha yBenuyeHne
AnuHbl Tpy6onposoza. [lononHuTenbHble konexa, Hanpuwvep, I-
ob6pasHble unu M-obpasHble komneHcaTopbl, He06XoAMMbI GonbLuen
4YacTblO NP CUMbHBIX TEMNepPaTypPHbIX YANUHEHUSX TPYO.

Tpy6obl RAUTITAN flex B codueTanunm ¢

dukcnpyowmm xxenobom n Tpyosl RAUTITAN
stabil aemMoHCTpUpyOT HEGONbLUNE TeMNepPaTypHble
yanuHeHus, cm. Tab. 35-1.

35.2 PacueT TemnepaTypHbIX yANUHEHUN
Tpy6onpoBoaa

TemnepaTypHble YANMHEHUS PACCYUTBIBAKOTCS MO CreayoLlen
dopmyrne:

AL=a-L- AT

AL = TemnepaTtypHoe yanuHeHne B MM

a = KO3(PPULMEHT TemnepaTypHOro yanMHeHns B %

L = gnuHa Tpybbl B M

AT = pa3HOCTb TemnepaTyp MOHTaxa v akcrnyartaumm B K.
KoadhdpuumeHT TemnepaTypHoro yanuHeHns onpegensietcs B
COOTBETCTBUM C UCTMOMb3yeMbIM TUMOM TPYObl C yHETOM BO3MOXHOMN

[OOMONHUTENBHON YCTaHOBKM (PUKCUPYHOLLETO Xeroba.

OnpepeneHune AnNvUHbI TPyOLI L

[OnuHa Tpy6bl L paccunTtbiBaeTcs UCxoas U3 NpeaycMOTPEHHOM
3aKa34yuKkoM AnuHbl Tpy6onposoaa. OHa MoxeT ObiTb pasbuTta Ha
4acTu NyTeM YCTAHOBKW HEMOABWXKHbLIX OMOP WM AOMOSTHUTENbHbIX

KOMMEHCaTOPOB TEMNEPATYPHbIX YANNHEHUI TPYO.

OnpepeneHue pasHocTu Temnepatyp AT

Mpu onpepeneHun pasHocTu Temnepatyp AT y4uTbiBaeTcs
TemnepaTtypa BbIMOMHEHNSt MOHTaXa, ¥ MUHMManbHas n
MakcumarbHas TemrnepaTtypa CTeHOK TpyObl Npu akcnnyatauum
(Hanpumep, TepMuyeckasn Ae3nHeKUMst), a Takke B HEHarpyXeHHOM

COCTOSAHUMN.

KoadhcpmumeHT TEeMnepaTtypHoro

Tun TpyGbI AnameTp TpyObI YONUHEHUs! KoHcTaHTa
q (MM matepuana C
m-K

dopmyna AL=a-L-AT Lgs=C-vd, - AL
YHuBepcanbHas Tpyba .
RAUTITAN stabil stabil 16-40 0,026 33

16 - 63 6e3 dumkcupytoLLero xenoba 0,15 12
é‘;ﬁ?ﬁ‘fﬁ?ﬂ;ﬂ TPY6a flex 16 - 40 ¢ ukcupyoLwmnm xenobom 0,04 —

50 - 63 ¢ dumKcupyroLmMM xenobom 0,1 -

Tab. 35-1 KoaghhuyueHmbl memnepamypHo20 yonuHeHuUsi (mpebyemble 3Ha4yeHUs)) U KOHCmaHma mMamepuarna 05151 pacyema KomreHcamopa memnepamypHbIX

yonuHeHuti mpy6 (mpebyembie 3Ha4YeHusi)
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36 KOMMNEHCATOP TEMMNEPATYPHbIX
YONMUHEHUU TPYB

TeMﬂepaTyprle yAnNUHeHuA pr6bl MO>XHO KOMMNEeHCHUpoBaTb

YCTaHOBKOW KOMMEHCATOPOB. B 0COBEHHOCTM 9TO aKTyarbHO Ans dukenpytoLme xenoba 1 XoMyTbl Ha
Tpy6 13 RAU-PE-Xa B cuny anacTuiHoCT1 Matepuarna. KOMMeHcaTopbl HE YCTaHaBNMBAIOT, YTOOLI He
KomneHcaTop - 370 cBOGOAHO ABUIaloLLUIACS Y4aCTOK Tpy6bl, HapyLLMTb 136 TpyBGonpososa.

KOMI'IeHCVIpyIOLLWIVI nnHenHoe yonuHeHue. [nvHa komneHcaTopa B

3HAYUTENBHOW CTEMEHM 3aBUCUT OT MaTepuana (KOHCTaHTa
matepuana C).

KomneHcaTopbl 06bIYHO YCTaHaBIMBAKOTCA B MECTaX U3MEHEHNS
HanpaeneHvsi Tpyb6onposoaa.

Mpu MOHTaxe U3 ASNIMHHBLIX OTPe3koB TPY6 Ans KoMMeHcaumm
TemnepaTypHbIX YANIMHEHWI yCTaHABNUBAKOTCS AOMNONHUTENbHbIE
KOMrEeHcaTopbl.

Puc. 36-1 KomneHcamop

X MUHMMaIbHOE paccTosiHue Tpyba-cTeHa
Lgs [nuHa nneva koMmneHcaTopa
FP HenopswxHas onopa
AL TemnepaTypHoe yanvHeHvne
GS CKOnNb3sALWMNIA XOMYT
L [nuHa TpyObl w Y
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361 Pac4eTt nneya KomneHcaTopa

MuvHumanbHasa anvHa nneva komneHcatopa (BS) paccuntbiBaeTcs
no cnepytowlen popmyne:

Lgs=C - Vd, - AL

Lgs= OANMHa nnevya komMneHcaTopa B MM
C = koHcTaHTa MaTepuana Tpybbl

d, = HapyxXHbli gnameTp Tpybbl B MM
AL = TemnepaTypHoe yanvHeHe B MM

Tpebyemble 3Ha4eHMs1 KOHCTaHTbI MaTepuana Tpyobl C cm. Tab.
35-1, ctpaHuua 142.

(DVIKCVIpy}OLU,I/Ie xenoba unu XOMYTbl Ha
KOMMNEeHCaTopbl HE YCTaHaBIINBAKT, YTOObI HE

HapywuTb mn3rmb Tpybonposoaa.

Puc. 36-2 1-06pa3Hbili KomneHcamop

LBs [OnuHa nneva komneHcaTopa
AL TemnepatypHoe yanuHeHue
L OnuHa TpyObl

FP HenoaswxkHas onopa

GS CKOnNb3ALWMNIA XOMYT
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36.2 [lpumepbl pacyeToB

[OnuHa Tpy6bl L, Ybe TeMnepaTypHoe yanMHeHne Heobxoammo
CKOMMEHCHPOBaTh, COCTaBNSAET 7 M.

PasHuua Temnepatyp Mexay MUHUMarbHbIM U MakcUMarnbHbIM
3HayYeHVeM (TemnepaTypa npy MOHTaxe ¥ nocneayoLas
TemnepaTtypa npu akcnnyatauun) coctaensieT 50 K. HapyxHbin
anameTp ucnonb3yemon Tpybbl - 25 Mmm. Kakas notpebyeTtca anvHa
nreya koMrneHcaTopa B 3aBUCMMOCTU OT npeafiaraeMoro Tuna
TpyObLI?

PacueT onuHbI nneya KomMneHcaTopa ¢
yHuBepcanbHon Tpy6on RAUTITAN stabil
stapil

AL=a-L-AT
AL=00264g -7M-50K
AL = 9,1 mm

Lgs= C-d, - AL
Less=233-v25mm - 9,1 mum

I—BS =498 mm

PacueTt anuHbI NneYya koMmneHcaTtopa c Tpy6amm
RAU-PE-Xa, cMOHTUpPOBaHHbLIMU C (PUKCUPYIOLLUM
xeno6om

flex
AL=a-L-AT
AL=004ux -7m-50K
AL = 14 mm

I—BS = C : Vda ° AI_
Lgs=12 25 mm - 14 mm
I_Bg = 224 MM

AHanus pesynbtaToB

YHuBepcanbHasa Tpyba RAUTITAN stabil 3a cueT antomuHmeson
0601104KM UMEET MeHbLLEee TeMnepaTypHoe yANMHEHWE, YeM TpyObl
13 RAU-PE-Xa. OgHako Tpebyemas AnvHa nnevya komneHcaropa Ans
Tpy6 n3 RAU-PE-Xa oka3blBaeTCsi MEHbLLE 3a CHET 3N1aCTUYHOCTH
maTepuana TpyObl.

Ons metannononumepHbix Tpy6 RAUTITAN stabil npu ogmHakoBbIx
napameTpax aKcnnyaTtauum notpebyeTcst yctaHaBnuBaTh Npu
MOHTaxe Gonblune KoMMneHcaTopsbl, YeM Ans Tpyd cuctemsl
RAUTITAN 3a cuyeT BbICOKOW KOHCTaHTbl MaTtepuarna ansi MeTannos
(C).



36.3

YHuBepcanbHasa Tpy6a RAUTITAN stabil, auameTtpni 16 - 40

stabil

Pac4yeTHble AuarpamMmmbl AnA onpegerieHna ANMUHbI NneYvya KomneHcaTopos

30 ; 7 7730
16 /| 25 40
0 =002 ™M dg
MK 20 32
o5 100 K / / 25
H e B H
=20 A 80K 203
%
///70K
/ 4 4
%/////50K
10 //// 10
%// 40K /
/%?////BOK / 5
5 %/// L 20 K ,/
L L—
Zzass /
ZoamuiE oyl
0 —T | I \ 4
01 2 3 45 6 7 8 9 10 0 200 400 600 800 1000 1200
L [m] LBS [MM]

AL TemnepaTypHoe yanuHeHne
L Onuna Tpy6el
Lgs AnvHa nneya komneHcaTopa

I TemnepatypHbie yanuHeHns
B Onpepenetne anukbl nneva komneHcatopa

Tpy6si s RAU-PE-Xa, gpuameTtpbl 16-63, 6e3 chukcupytowero xenoba

flex

AT PasHuua Temnepatyp
0. HapyxHbiit auameTp Tpy6l

T ] o R EE NI
140 MM 90 K i f —1 140
T 130 I“ =015 i | // /20/ /32/ ;30 / 130
o " 1=
110 / o 110
NN A7 [V /]
v e 777 7T 1.
%0 / /1 |60K 0
80 / // / /// / / 80
. S / AN | %K [N/ 70
WX X A ok i -
" ,///,/ L%k I/ "
30 7 ,// | 20K //, // 0
20 é == 10K i, 20
10 //:/ =T %// 10
[—] v
% 1 23 4567 8 910 0 200 400 600 800 1000 120(())
L [m] Lgs [Mm]

AL TemnepaTypHoe yanuHeHue
L Onuna Tpy6Gei
Lgs [AnuHa nneya komneHcaTtopa

m TeMﬂepaTyprle YAONMUHEHUA
E Onpe,qeneHme ONWHBI NneYya KoMmneHcaTopa

AT PasHuua Temnepatyp
d, HapyxHbili auameTp Tpy6bi
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Tpy6bi ns RAU-PE-Xa, gauameTtpbl 16-40, ¢ hukcupyrowmm xxeno6om

flex

40 100K T T 7740
% W L[]8
= 0 =004 — 90 K —_
5 K / 20 | 32 H
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(A TemnepaTypHble yannMHeHus AL TemnepaTypHoe yanuHeHue AT PasHuua Temnepatyp
B Onpegenexve anvHbl nNrieya kKoMmneHcaTopa L Anuna Tpy6Gei d.  HapyxHbiit anameTp Tpy6bi
Lgs OnuHa nneva komneHcaTopa
Tpy6bi ns RAU-PE-Xa, auameTtp 50 u 63, 6e3 chukcupyrowiero xenoba
flex
100 100K 71 100
d |/ ?3
MM 50
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(A TemnepaTypHble yanMHEHNs

E Onpe,qeneHVle ONWHBbI NfeYya KoMmneHcaTopa
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AL TemnepaTypHoe yanuHeHne

L Onunha Tpy6bl

da

Lgs [nuHa nneya komneHcaTopa

HapyxHbii agnameTp TpyObI

AT PasHnua Temnepatyp




37 OCHOBHbIE PEKOMEHOALIUM O
MPOKJITAOKE TPYBOMNPOBOAOB

371 lMpoknaaka B 30HaX, rae BO3MOXHO 37.3 Heponyctumble cnocobbl HarpeBa Tpy6
BO34eMCTBUE OTpULaTeNbHbIX TeMneparyp

Tpy6onpoBoab! AOMKHbI ObITb NPONOXEHbI C 3aLLUTON OT 3aMep3aHns )
B 30Hax oTpuLaTenbHbIX TEMMepaTyp, Takux Kak AnUTenbsHO p—
HeoTannMBaemble NOMELLEeHWs, TeNNon3onaunm, Kak Npasuno, (@

OblBaeT He AOCTaTOYHO. K

- B Takux 3oHax crnenyet Tpy6onpoBoAbl ONOPOXHATL UMK

npepycMaTpyBaTh NonyTHbIA 06orpeB Tpy6onpoBOAOB.

- Heobxogumble yCTpOﬁCTBa OnA 3Toro cnefyet npeaycMaTpmuBaTth

Ha cTagun NPoeKTUPOBaHUA. Puc. 37-2 He donyckaemcsi npesbileHue memnepamypbl Hazpesa

37.2 Yknagka Tpy6 no nepekpbITUIO Heobxoanmo y6eamTbes, YTO B Nepuof CTpoMTeNbCTBa
Tpy6onpoBoAbI He NoABEPraloTCcA BO3AENCTBIIO HEAOMYCTAMO

BbICOKUX TEMMepaTyp, B TOM YUCHE ¥ NPU NpoBeaeHun paboT, He
CBSI3aHHbIX C MOHTa)KOM TpyGonpoBoa (Hanpumep, GUTYMHbIX,
CBapOYHbIX M NasifibHbIX paboT B HEMOCPEACTBEHHOM 6IM30CTU OT
He3alluLeHHoro Tpybonposoaa).

Puc. 37-1 Yknadka mpy6 no nepexkpbimuto

- WHdopmaums no 3awmte 1 Tennonsonsumm Tpybonposoaos

COAEPXNTCA B rMaBax O COOTBETCTBYHOLLMNX obnacTsx

NpUMEHeHUA.

- Tpy6onposoabl RAUTITAN nuTbeBoro BogocHaGxeHus u
Py P A A Puc. 37-3 3awuma om nepezpesa
OTONMeHVs Bceraa yknaabiBaoTCcs B U30NALUN.
- Yxe Ha CTaguu NpoeKTMpoBaHUs crefqyeTt NnpeaycMoTpeTh B
- Tpyb6onposoabl, Npoxoasiume B6mm3v nprbopoBs 1 YCTPONCTB C
[0CTaTo4HO MecTa Ans Tpybonposoaa, y4uTbiBas M30NALMIO.
- Tpy6bbl 3akpennstoTcs Ha crneumanbHoM ocHoBaHuu (MpeanucaHus
DIN 18 560, becwoBHble nonbl).

- Tpy6onpoBoabl ykrnaablBatoTCH Ha BbIpaBHUBAOLLWIA CIOW, YTOObI

M ANUTENbHO 3alyuLLeHbl OT He4OoNyCTMMOrO Harpesa.

- Heobxoanmo BbiaepxvBaTh AONYCTUMbIE NapameTpbl
akcnnyataumu (Hanpumep, paboyyto TemnepaTypy U Cpok
aKcnnyataumm).

obecneynTb OAVHAKOBbINA YKITOH MOBEPXHOCTU ANIS YCTaHOBKM
TEMMOU30MSALMM 1 3aLUUTY OT Lyma.

BbICOKOW TennooTaayen, AOMKHbl ObiTb 4OCTATOYHO M30MMPOBaHbI
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37.4 TMpoknagka no GUTYMHOMY NOJIOTHY U
GUTYMHOMY NMOKPbLITUIO

375 Mpoknagka nog ropsiuvm
acanbTo6eTOHHbIM NOKPbITUEM

Puc. 37-4 [Jonyckaemcsi mosibko npoknadka rno 6umymHoMy ronomHy

He npoknagpisaTh Tpy6bl o4 GUTYMHbLIM MonoTHOM. Mpoknaaka nog
GUTYMHbIM MOMOTHOM MOXKET MPUBECTU K MOBPEXKAEHUIO
Tpy6onpoeoga 1nu GUTYMHOrO NosioTHa.

Mepen Npoknaakoii No GUTYMHOMY MOMOTHY UK BUTYMHOMY

NOKPbITUIO, COAEPXKALLMM PacTBOPUTENb, AaHHbIE NOKPbITUS

[OIKHbI NOMHOCTHIO BBICOXHY Tb.

Heo6xoaMMo NpuHMMaTh BO BHAMaHWe BpemMsi 3aTBepaeBaHus,

yKkasaHHOe Npon3BOAUTENEM.

- Mepen Havanom npoknagku y6eamtech, YTo HaHeceHue yliepba
Tpy6GonpoBoay Unu NUTLEBOIN BOAE UCKITOYEHO.

- B cnyyae npoknapku Tpy6 B 3oHe o6pabaTbiBaeMoro nnaMeHem

GUTYMHOrO MOKPLITUS HEOGXOANMO YBEANTLCS B JOCTATOYHOM

3awmTe TpyGonpoBoga OT neperpesa.

Puc. 37-5 lNpoknadka nod 2opsa4uM acghasibmobemoHHbIM MOKpbIMmuem

[opsiyee achanbTo6eTOHHOE MOKPbITUE YKNafblBaeTcs B
CTpoUTENbHbIV ANEMEHT npu TemnepaType npubn. 250°C. YTobbl
3alWMTUTL TPYBONPOBOA OT Neperpesa, HE0BX0AMMO NPUHSATH
COOTBETCTBYIOLLME MEpbI.

Tak Kak 370 3aBUCUT OT CTpouTeNbHbIX ycrosuin, » REHAU He moxeT

Ha 3TO NOBMUATb, AaHHbIE MepPbl Heobxoaumo 060y,D,VITb Cc
NPOEKTUPOBLLMKOM M NOJTyHUTb OT HEro pa3peLleHune.

- MocpencTBOM COOTBETCTBYHOLLMX MEP HEOBX0AMMO
rapaHT1poBaTh, YTO TPYGONpPOBOAbI A5 NUTLEBOW BOAbI U
oTOMMNeHns (Hanpumep, Tpyobl, PUTUHMU, HAABWKHbLIE TUNb3bI,
coefVHeHst), a Takke Tennousonsaumsa Tpyd He HarpeBanucb
cBbiwe 100 °C.

VHdopmaumio no Tennon3onsaumm n Npoknagku
m Tpy6 RAUTITAN B cuctemax nuTbeBOro
BOJOCHAOXXeHMs U OTOMMEHNs Bbl MOXXETE HaNTU B
Pasgene “Tennonsonauus, 38ykon3onsaumns u
npoTMBONOXapHas 3awwmTta” Ha cTpaHuue 86 n ganee.

CornacywnTe ¢ nogpsigHON opraHv3aLmen,
m KoTopasi BbikniagblBaeT ropsynii achanbTo6eToH
B CTPOUTENbHbIV 3IEMEHT, MOAXOASILLINE MepPbI MO
TENNON30MALNN, a Takke Mepbl NPEAOCTOPOXHOCTY NpU
BblKnaake u npoknagke ropsiyero acanbTobeToHa,
YTOObI MCKMOYNTE BO3MOXHOCTb Neperpesa Tpyobl.
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37.6 HapyxHas npoknagka 37.7 Tpoknaaka B 30He ynbTpadmoneToBoro

u3ny4yeHus
‘ \V

\45
[

Puc. 37-6 [llpoknadka e epyHme Hedonycmuma Puc. 37-8  Yknadka eHe 30aHuli mpy6 0rn1si 6000rMpo8o008 803MOXHa
MOJIbKO C MPUHSMUEM COOM8eMCMaYUWUX 3auUMHbIX Mep

Puc. 37-8 Yknadka eHe 30aHuli mpy6 0ns 8000rpo8o0o8 803MOXHa Puc. 37-9  He3awuuweHHas npoknadka eHympu 30aHusi 8 30He
MOJIbKO C npuHsamueM coomeemcmeyrouwux 3auiUmHbiX Mep ynbmpad)uonemoeblx ny'-/eu HeaonychMa.
E Tpy6onposoga: E - Mpy XpaHeHUn 1 TPaHCMNOPTUPOBKE TPYObI
- He npumeHseTca Ang yknagkv B rpyHT cnepyerT 3awmiaTh OT yrbTpaduoneToBoro
- JomkeH ObITb 3alUMLLEH OT yNbTPadroneToBbIX n3rny4eHns.
nyyen - Sawmwartb Tpybbl OT ynbTparoneToBbIX Nyyen

(Hanpumep, CONHeYHbIV CBET, HEOHOBBIE Namnbl) B
30HaX UX BO3MOXHOTO BO3ENCTBUS.

- [omxkeH ObITb 3allKLLEH OT 3aMep3aHus

- [omkeH ObITb 3alUMLIEH OT BO3AENCTBUS BbICOKMX
Temneparyp

- [omxeH ObITb 3aULLEH OT MEXAHNYECKUX
NOBpEXOEHUN

[nsa nogsemHon npoknaaku Tpy6 ncnonb3ynte
@ cuctemy REHAU anst noa3emHbix
KOMMYHUKaLmMi. MogpobHy nHGopMaLno MOXHO
nony4YnTb Ha canTe www.rehau.ru unu www.rehau.de/
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37.

8 CBeTOonpoHMLaeMOCTb

3710 BbipaBHUBaHMe NOTEHLUANOB

ﬁiiiﬁ

f

(ISR

% Z

Puc. 37-10 He donyckams rnonadaHusi npsiMbix ny4eli ceema

Puc. 37-12  BblpasHusaHue nomeHyuanos npu 3ameHe mpy6

YHusepcansHas Tpy6a RAUTITAN flex
E cBeTonpoHuuaema. MNMpsmoe nonagaHve nyyemn
MOXET YXyALNTb MMIMeHNYecKMe CBOMCTBA NUTHEBOM
BOAbI.

CnepyerT 3awmnTnTb TPYObl OT NPAMOro nonagaHvsa Ha
HWX cBeTa (Hanpumep, OKOMO OKOH U OCBETUTENbHbIX
npubopos).

37.

9 ConpoBoxaarowunm oborpes

Puc. 37-11 lNpumep npoknadku mpybonposoda c cornposoxoarowum
oboepesom

- TMpw npoknagke Tpy6 ¢ PUKCHPYHOLLIMM XeroBGoM 3aKpenuTb

HarpeBaTeslbHYH NEHTY CHApPYXW Ha OUKCUPYHOLLEM
xenobe.
- MNocpencTBom COOTBETCTBYIOLMX Mep He06X0AUMO

rapaHTupoBaTtb, 4YTO prGOHDOBO,EI,bI n coeanHuTerbHble

anemMeHTbl He HarpeBanuck cebiwe 100 °C.

- Npwn MoHTaxe HarpeBaTenbHbIX NTEHT Ha Tpybax
HeobX0AMMO y4nThIBaTh ANPEKTUBLI MPOU3BOANTENS
conpoBoXaatoLLero oborpesa kacaTenbHO NPOKNagKu.

150

Tpy6onposoabl RAUTITAN He moryT GbITbh
E MCNoNb30BaHbl B KA4eCTBE NMPOBOAHMKA
3a3eMneHnst 4nsi SnekTpnyeckoro obopynoBaHms
cornacHo DIN VDE 0100.

Mocne 3aMeHbl MetoLLeics cMcTeMbl MeTannmyeckoro Tpybonposoaa
cuctemorn RAUTITAN dyHKUMS BblpaBHUBAHWSA NOTEHUMANoB ©
3(PPEKTVBHOCTb IMNEKTPUHECKMX 3aLLUMTHBIX YCTPOWUCTB NpoBepsieTcs
cneunanncToM no anekTpuKe.



38 YKA3AHUA MO OCHOBHbLIM
QJIEMEHTAM 00 2013 rOQOA

OTaenbHble OCHOBHbIE 3NIEMEHTbI, KOTOPbIe U3roTaBNMBasnuch 1

ncnonb3oBanucbe REHAU go 2013 roga, 6onee He npumeHsoTes
WINN NPUMEHSIIOTCSA NWLLb B OrpaHU4YeHHOM Buae

Mpocum Bac npyvHMMaTh BO BHYMaHWE CrieflytoLme ykasaHus no
COBMECTMMOCTM AaHHbIX CUCTEMHbIX 3fIEMEHTOB.

38.1 RAUTITAN gas

E C 01.01.2015 cuctema RAUTITAN gas Gonee He
ncnonb3yetcs. [loaTomy nepes Ha4anom peMoHTa,
BO306HOBEHNS paboT v T.4. KacaTenbHO CUCTEMbI
RAUTITAN gas o653aTensHO CBAXKUTECH C TOPrOBbIMU
npegctasutenamu dupmsl REHAU! [ing aToro npocum
Bac cBsA3aTbcA ¢ 610po npogax komnaHum REHAU.

Pernctpauus B DVGW cuctembl RAUTITAN gas uctekna
17.11.2015. HaunHas ¢ gaHHoOW faThl BHEOPEHWE CUCTEM
RAUTITAN gas B 'epmaHuu 6onee Hegonyctumo. OgHako
yXKe MMetoLmecs CUCTEMbl MOXHO NPOAOIKaTb
aKcnnyaTupoBathb.

38.2 KoHTypbl PUTUHIOB NpU UCNONL30BaHUN
yHuBepcanbHou Tpy6bl RAUTITAN stabil
Onam. 16-32 s

stabil 16-32 stabil 16-32

adl

O

Puc. 38-1 @umuHe u3 namyHu,
wmyuyep
HedornpecosaHHbIU,
duamemp 16 - 32

Puc. 38-2 ®umuHe u3 namyHu,
wmyuyep Yacmu4yHo
npeccosaHHbIU,
Quamemp 16 - 32

16-32

Puc. 38-3 ®umuHe u3 namyHu,
wmyuep MofHOCMbI0
npeccoeaHHbIll, duamemp
16 - 32

Mpun ncnonb3oBaHMK yHUBEPCanbHON TPyObl
E RAUTITAN stabil B couetaHun ¢ putuHrom n3
NaTyHW MPUMEHSITb TONBbKO (OUTUHT U3 NATYHN C MOMHOCTbLIO
NPecCcoBaHHbIM LUTYLIEPOM.
C 1997 roga npoagykumnst REHAU nonHocTblo
3aMeHeHa Ha (OUTUHIOBBLIM KOHTYP CO LUTYLLepOM
avameTtpamm 16 - 32.
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38.3 ®utuHru RAUTITAN MX: ®uTnHrmn gns Tpy6onpoBoAHbIX CUCTEM NUTLEBOro BOAOCHabXeHUsA 1

otonneHus o 2013 ropa

Ucnonb3oBaHue
Mpogasaemble Ao 2013 roga natyHHble PUTUHIU

(RAUTITAN MX 1 RAUTITAN gas) ¢ 10.04.2017 He
[AOMKHbI 6onee ncnonb3oBaTbCs B CUCTEMaXx
MUTLEBOrO BOAOCHaBXeHUS.

38.4 TlepexoaHuK Ha gpyrve maTtepuanbl

~—

Puc. 38-4  He npsimoli nepexodHUK cucmem u3 Hepxaseroujeli cmanu ¢ RAUTITAN MX

Cucmema mpybornposoda u3 Hepxaseroweli cmanu B cucmema RAUTITAN ¢ nepexodHukom RAUTITAN MX (namyHb)

Mpsimoe pe3bboBoe coeanHeHne mexay pe3bboBbiMu utuHramm RAUTITAN MX 13

YCTONUMBOW K BbILLIENAYMBAHMIO LIMHKA CrieLuansbHo NaTyHn n pe3sboBbimMuy
dutuHramm SX 13 HepxxaBetoLLen cTanu HegonycTumo.

MbI pekoMeHayem MCronb3oBaHne nepexofHoro natpybka n3 GpoHsbI.

38.5 TlpoTuBonoxapHblie MmaHxeTbl RAU-VPE

C koHua 2017 roga npoTtusonoxapHbsle MamxeTsl RAU-VPE gna RAUTITAN flex
bonee He npogaeTcs.

MmetoLmincs obLumin 4omyck opraHoB CTPOUTENBHOTO HaA3opa Ans
nNpoTMBONOXapHbIX MaHxeT-cucteM RAU-VPE (O6wwmin gonyck CTpomMTensHoro
Hapsopa Ne Z-19.17-1210) c oktsabpsa 2018 roaa notepsn ceoto cuny. C atoro
MOMEHTa MCMnomnb3oBaHue nNpoTmBonoxapHbix marmxeT RAU-VPE Gonee
HeaonycTUMo.

[encTBytolme pelleHns ans noxapo3salumTHow neperopodku Tpy6 RAUTITAN flex

npegcraeneHbl B [MaBe 23 Ha cTpaHuue 96 n fanee.
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39 OBOBLUEHUWE 3JIEMEHTOB

391

AnemeHTbl ANA yHuBepcanbHon Tpy6bl RAUTITAN stabil

Puc. 39-1

Ounam.

16

20

25

32

40

YHuesepcanbHas mpyba RAUTITAN stabil

DUTUHIN

e
i

HapBuXHble runb3bl

+

O6pe3ka

O6nacTb NpyMeHeHns

- TpybonpoBoaHble CMCTEMbI MUTLEBOTO

BOAOCHabXeHus
- Cunctembl oTonneHus

- Cuctema noaknyYeHnst OTONUTENBHOTO
npubopa u3 NANHTYCHOro kaHana
- HanonbHoe oTonneHune/oxnaxaeHve

kcnaHaep

o
Ol
Cli

i

Komnnekt dmTtnHros SL

PacumpuTeanaﬂ
Hacagka

Pa36opka
coeauHeHus

|:| ﬂOﬂyCKaeTCﬂ TOJbKO ANA CUCTEeM OoTonNeHunsA
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39.

2

AnemeHTbI Ans Tpyobl n3 RAU-PE-Xa

Puc. 39-2 Tpybbi us RAU-PE-Xa

O6nacTb NpyMeHeHns

- TpybonpoBoOAHbIE CUCTEMbI MUTLEBOIO BOAOCHAGXEHUsI
- Tpybonposoga oTonneHus

- HanonbHoe oTonnexue/oxnaxagexHue

Ouam. PUTUHTN HapBuXHble runb3bl O6pe3ka kcnaHaep PacwuputenbHas Pa36opka
Hacafka coeuHeHusi
16
o S
I
25 H + .
e
32 E]IH ﬂ
40
50
e + [
63 +

I:I ,D,OI'IyCKaeTCﬂ TOJIbKO AnsA CUCTeM OTonneHns
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40 HOPMbI, UHCTPYKUUU N YKASAHUA

Mpocum obpalLaTe BHUMaHue Ha encTByoLWmne
E HauMOHarbHble Y MeXAyHapoaHble NpeanucaHnst
no npoknagke, cuctemam, NpegoTBpaLLEeHN0 HECHACTHbIX
cny4aeB 1 TeXHUKe 6e30MacHOCTY MPU MOHTaxe
TpyOonpoBoaoB, a Takke ykasaHusi B AaHHOW
TEXHNYECKOWN AOKYMEHTaLNN.

Cobntoganite Takke NPUMEHUMbIE 3aKOHbI, CTaHAAPThI,
anpekTuBbl, npeanucanusa (Hanpumep, DIN, EN, ISO,
DVGW, VDE n VDI), a Takke nonoxeHusi o6 oxpaHe
OKpy>KatoLLen cpeabl, NOMNoXeHnsa accoumaLlmm
CTpaxoBaHWs OTBETCTBEHHOCTU paboToaaTtenen u
NMONOXEHNS MECTHBIX NPEANPUATUA KOMMYHarbHO-
ObITOBOro 06CnyXunBaHUs.

O6nacTtu NpMMeHeHus1, KOTOpble He OXBaTbIBaeT 3Ta
TexHu4eckas nHdopmaums (cneymanbHble NPUNoXeHUs),
TpebyIOT KOHCYMbTaLMM C HALLIUM OTAEMNOM TEeXHUYECKOWN
noaaepXkkn knueHToB. [1na nonyyeHus nogpoGHom
MHpopmMauun obpaTutech K npeacrasuTento 6opo no
npopaxam REHAU.

VHCTpYKUMM NO NPOEKTMPOBAHUIO U YCTAaHOBKE UMEIOT
HenocpeaCcTBEHHOE OTHOLLEHUE K COOTBETCTBYIOLLEN
npoaykumn REHAU. Bei6opoyHO npeacTaBneHbl CCbINKN
Ha fencTBytoLwme HopMbl Unn npegnucaduda. Cobniogante
OENCTBYIOLLME HOPMbI, MHCTPYKLMM N YKa3aHUS.
HeobxoamMmMo Kaxabli pa3 npyHUMaTh BO BHUMaHMe
npoYne HOPMbI, MHCTPYKLMM N YKa3aHUS KacaTenbHO
NPOEKTUPOBAHMUS, MOHTaXa W 3KCMnyaTauumn cuctem
NUTLEBOIO BOAOCHAGXEHWS, OTOMNNEHUS UNn
TexHn4yeckoro obcnyxmBaHusa 30aHUNA, KOTOpble He
SABMAKOTCS 4YacCTblo AAHHOW TEXHUYECKOM
OOKyMeHTauuun.

Ha cnepytoLume HOpMbI, MHCTPYKLUUW U YKa3aHUs UAET CCbinka B
AaHHOW TeXHUYECKoWN AOKyMeHTauumn (Bceraa AencTByeT nocneaHsas
pepakums):

DIN 1988
TexHunyeckve npasuna ans obopynosaHus nuTbeson Boabl (TRWI)

DIN 2000

YCTaHOBKM AMsi LEHTPanM30BaHHOro CHabXeHus NUTLEBOW BOAON -
PyKOBOACTBO NO NPOEKTUPOBAHUIO, CTPOUTENbLCTBY, SKCMyaTauum n
TeXHU4YeCKoMy 06CNyXMBaHUIO CUCTEM CHabXeHUS NUTLEBOW BOAON

DIN 3546
3anopHble TpybonpoBoAHbIE apMaTypbl ANsl CUCTEM NMUTLEBOTO
BOJOCHABXEHNS Ha 3eMerbHbIX y4acTKax U B 3AaHUsX

DIN 4102
[NoBeaeHVst B yCnoBusix noxapa CTpoUTerbHbIX MaTepuanos u
KOHCTPYKLUNIA

DIN 4102-1

MoBeaeHns B yCroBusx noxapa CTpouTeNbHbIX MaTepuaros 1
KOHCTPYKUWI - HacTb 1: CTponTenbHble MaTepuansl; MOHATUS,
TpeboBaHVSA 1 UCMbITaHNSA

DIN 4108
Tennousonauns B CTPOUTENLCTBE HA3EMHBIX COOPYXKEHUIA 1
3KOHOMUS BHEepPrun B 30aHNsAX

DIN 4109
3BYKOM30NALMS B CTPOUTENBCTBE HA3EMHbIX COOPYXEHWNIA

DIN 4726

CucTeMbl BOASIHOTO OTOMMEHUS, yCTaHaBnMBaemMble no nonom, n
pagnaTopHble coeaAnHUTESTbHblEe CUCTEMbI - pr6OI'IPOBO,D,bI
nnacrtmMmaccoBble

DIN 16892
Tpy6bl U3 CLUNTOrO NONMATUEHA BblCOKOM NroTHocTH (PE-X) -
O6wume TpeboBaHMs K Ka4eCTBY, UCTbITAHUS

DIN 16893
Tpy6bl U3 CLUNTOrO NONMATUIEHA BblCOKOM NroTHocTu (PE-X) -
Pa3mepbl

DIN 18560
BecLloBHbIe Morbl B CTPOUTENBCTBE

DIN 49019
Tpy6bl ANA 9NEKTPONPOBOAKU U PACXOAHBIE MaTepuarbi

Ha cnepytowine HOpMbl, MHCTPYKLMK U yYKa3aHUs MOeT Cebifnka B
[aHHON TEXHWYECKON AOKYMeHTaumn (Bceraa AencTBYeT NocneaHss
pepakuus):

DIN 1988
TexHunyeckme npasuna anst obopynosaHusi nuTbeson Boabl (TRWI)

DIN 2000

YCTaHOBKV ANst LEHTPanM3oBaHHOro CHabXeHNst NTbeBON BOJON -
PyKoBoaCTBO MO NPOEKTVPOBaHNIO, CTPOUTENLCTBY, SKCNIyaTauum v
TEXHUYECKOMY 06CMyXMBaHNIO CUCTEM CHAbXEeHNst NTbEeBON BOAON

DIN 3546
3anoprle prGOHpOBO,EleIe apmMaTtypbl 4n4 cUCcteMm NUTbeBOro
BOAOCHABXEHUS Ha 3eMeNbHbIX ydacTkax U B 34aHUAX

DIN 4102

MoBeneHWs B ycrnoBUsix noxapa CTPOUTENbHbIX MaTepUarnos v
KOHCTPYKLMI

DIN 50916-2

[MpoBepka MeaHbIX crinasos; OnpegeneHme KOPPO3NOHHOMO
pacTpeckuBaHUsi NoA HanpshkeHNeM npv BO3AeNCTBMM aMMuaka Ha
netanu
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DIN 50930-6

Kopposus meTtannos - Koppo3usi MeTannmyeckux matepmarnos nog
KOPPO3MOHHON Harpy3koln BoAbl BHYTPU TpyObl, eMKOCTE 1
annapatoB - YacTb 6: [Npouecc oueHkn 1 TpeboBaHNs OTHOCUTENBHO
rMrMeHNYECcKo NPUrogHOCTU NPY KOHTaKTUPOBaHWUM C MUTHEBOW
BOAOM

DIN EN 442
Pagnatopbl 1 KOHBEKTOPSI

DIN EN 806

TexHun4eckme ycrnoBusi, KacaloLmMecst yCTaHOBOK ANs nogayv
NUTLEBOW BOAbI BHYTPU 34aHUN

DIN EN 1057

Menb 1 meaHble cnnaebl - PUTKHIM - HacTb 3: KnemmHbie
CoeIMHEHVS A4S NoNUMepHbIX Tpy6

DIN EN 1717

3alpmTa NMTbeBOW BOAbI OT 3arpsi3HEHUsI B yCTAaHOBKaX AN MUTbLEBOM
BOAbI 1 06Lwme TpeboBaHUs K yCcTporicTBaM AN NpeaoTBpaLLeHns
3arpsi3HeHNs NMTbEBOW BOAblI 0OpaTHBIM NOTOKOM

DIN EN 1982

Megab 1 megHble cnnasbl - CAUTKA U OTIIMBKK

DIN EN 10088

HepxaBetowime ctanm

DIN EN 10226

Pe3b0bl TpyOHbIE, rAe NNoTHOE CoeaUHEHNE NoA AaBNeHneM
BbINOMHEHO Ha pe3bbe

DIN EN 12164

Megnb v mefHble cnnaBbl - [pyTku Ana obpaboTkun pesaHnem

DIN EN 12165

Mezab 1 MeaHble cnnasbl - 3aroToBKU A5t MOKOBOK

DIN EN 12168

Menb 1 megHble cnnasbl - [onble cTepxxHU Anst 06paboTku pesaHnem
DIN EN 12502-1

3awmra MeTannnyeckmx matepuanos oT Koppo3uu - PykoBoacTBO no
OLieHKe BEPOSITHOCTU KOPPO3nK B BogopacnpeaenuTenbHbIX
cvcTeMax U BOAOXpaHummLax

DIN EN 12828

CucTeMbl OTONMEHNS B 30aHUSIX - NNIaHUPOBAHME CUCTEM OTOMMEHNS

1 HarpeBaHua BOAbI
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DIN EN 13163 - DIN EN 13171

TennonsonsuMoHHbIe MaTepuansl 415 30aHnn

DIN EN 13501
Knaccudukaumsa noxapocTonkocT! KOHCTPYKLMIA N 3NeMeHTOB

30aHun

DIN EN 13501-1
Knaccudukaums noxxapoCcTomKoCT! KOHCTPYKLMI 1 3NIEMEHTOB
3pganHnn - Yacte 1: Knaccudmkaums, ucnonbaytollas AaHHble

MCMbITaHUN O peakunm ropeHusa npu ncnbltTaHn Ha OrHEeCTOMKOCTb

DIN EN 14336

CucTtembl OTONMNEHUS B 34aHMAX

DIN EN 16313
CoeanHeHns AN HarpesaTenbHbIX U OXMaauTenbHbIX NPUOOPOB ¢

HapyHow pe3bboBoi Tpybon G 3/4 A n ¢ BHyTpEHHEM KOHYCOM

DIN EN ISO 6509

KOppOSVIﬂ MeTannos 1 CrniaBoB - Onpe,qeneHMe CTOWNKOCTYU NaTyHU K

obecunHKOBaHUIO

DIN EN ISO 15875

CucteMbl NnacTMaccoBbix TPy6ONPOBOAOB ANsi rOpsyero u

XONoAHOro BoaocHabxeHus - Clumtbin nonuatuneH (PE-X)

DIN EN ISO 21003

CucTeMbl MHOTOCTONHbBIX TPYBONPOBOLAOB AJ1S YCTAHOBOK rOpsiYero n

XONOAHOro BoAoCHabXeHNs BHYTPU 34aHUi

DIN VDE 0100

(O606LeHwme)

OneKTpoycTaHoBKK 3AaHnn CoopyXeHne CUINOBbIX YyCTaHOBOK
CoopyxeHne HM3KoBONbTHOro obopyaoBanusa PekomeHgaumv ans
3MEeKTPOYCTaHOBOK

DIN VDE 0100-701

CoopyxeHne HU3KoBONbTHOro 06opyaoBaHus - TpeboBaHNs K
NPOV3BOACTBEHHbIM MIIOLLAAKaM, MOMELLEHUSIM U COOPYXKEHUSM
ocoboro Tnna - Yactb 701: NomelleHnsi, OCHaLLEHHbIE BAHHOW UMK

aywem

DVGW W 270

Hakonnexue MUKPOOPraHM3mMoB B MaTtepuanax anda yCtaHOBKU B

cuctemax BoaocHabxeHus



DVGW W 534
CoeaunHWTEnNbHbIE 3NIEMEHTHI Y BUABI COeaNHEHUIA TPYO B cuctemax
NUTLEBOW BOAbI

DVGW W 551
YcTaHOBKM HarpeBa NUTLEBOW BOAb! U TPYGONPOBOAOB NUTHEBOM
BOAbI

DVGW W 556
OTKNOHEHNs KacaTenbHO rMrmeHbl 1 MMKpoboB B TPyGonpoBoaax
nMTbeBOW BOAbl; MeToauka v Mepbl MO UX YCTPaHEeHUo

DVGW W 557
YucTka n fesnHdekums BogopacnpeaenmTesibHbiX yCTaHOBOK

EnEV
3akoH 06 aHeprocbepexeHun

EBponerickasi QupektmBa 98/83/EG no kayecTBy NUTbEBON BOAbI,
npefgHa3Ha4YeHHon Ans notpebneHns HaceneHuem, NPUHSTON
CoBeTom 3 Hos6ps 1998 roga.

EBponerickasi QupekTmBa no mawwmHam (89/392/EEC), Bkntovasi
N3MEeHEeHMsI

ISO7
Pesbbbl Tpy6HbIE, e NIoTHOe CoeMHEHVE NOA AaBNeHeM
BbINOMHEHO Ha pe3bbe

1ISO 228

Pesbbbl TpyGHbIE, Fae NI0THOE CoeAMHEHWE MO AaBNeHNeM
BbINOSTHEHO He Ha pe3bbe

1ISO 10508

Cuctembl Tpy6GOMNpPOBOAOB U3 NIIACTMACC AMs FOPSAYEro U XoNo4HOro
BOLOCHabXeHus - PykoBOACTBO Mo Knaccudukaumm n
NPOEKTVPOBAHMIO

LBO
CrpouTenbHble npasuna 3emens PegepatusHon Pecrnybnukm
epmaHus

MBO
"maBHbI CTpouTenbHbli Kogeke ans 3emens defepatnBHoii
Pecnybnukun MepmaHus

MLAR
PykoBOACTBO K MOHTaXy Tpy60onpoBoaoB

Muster-Feu-VO
PernameHT No MOHTaXy OTOMNEHUs!

TrinkwV lNpeanucaHuve, kacaroLeecs NoAroTOBKN MUTbEBOW BOAbI

VDI 2035
MpenoTBpalleHre NOBPeXAeHWi YyCTPONCTB BOASHOTO OTOMMEeHUs!

VDI 6023
AcCneKTbl M1reHbl CUCTEM MUTLEBOrO BOAOCHaBXEHNS

VOB
MpaBuna BbINOMHEHUSI NOAPSAHO-CTPOUTENBHBLIX PaboT

MamsTka LLOCTOK

LleHTpanbHoe obbeanHeHne No Bonpocam CaHUTapHoO-
TEXHUYeCKOoro, OTONUTEsNIbHOro N KnnMmaTmn4eckoro oGopy,qoaava
(ZVSHK/GED)
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C BIM@REHAU Bbl yao6Ho 1 6bICTpo nony4vnte 6onblue
MHGopMaLmn, 4em Tornbko ¢ BIM-koHTEHTOM ompMbl
REHAU no npoaykuum n pelieHnam. 9To aBnsaeTcs
NpevMyL,ecTBOM A5 BaC U BalLUNX CTPOUTENbHbIX

NPOEKTOB.

B uenom 6onee cunbHble

ﬁ‘ BIM-TexHonornv npeanoxeHsl 4nsa
B3aVMOJENCTBUS Y4aCTHUKOB NPOeKTa C
1 B LEHTPanbHON MOAEeNn AaHHbIX.

/ BbITb yBepeHHbIM Ha 100 npoueHTOB

@ C NOMOLLbI0 JaHHOTO MeTofa MOXHO
n3bexaTb NOTEHUMANbHbLIX KOH(MNKTOB
1 npoGrem, Npexzae Yem aTv npobnembl
npuBeayT K NPOCTOSM U
repenpoeKkTUPOBaHMIo Ha
cTpouTenbHOM nnoLaake. YMeHbLWNUTb
PYCKU NPY NPOEKTUPOBAHUM, MOBBLICUTb
KayecTBO NMPOEKTUPOBaHUSI 1 TOYHOCTb
CPOKOB ¥ pacxooB.

BeicTpo 1 npocTo

dupma REHAU npegnaraet Bam
BO3MOXHOCTb CO3[aHWNsi MOENV 34aHus,
ncnonb3ys BIM-TexHonorum B
OTHOLLUEHUMW MPOAYKLMN U CUCTEM.
PasHoobpasHble peLleHusi, CBA3aHHbIE C
BIM-TexHonoruamu, Bl HangeTe,
nepenasi no ccbinke: www.rehau.de/bim.

€°

Y Bac BO3HWKNM BONPOCHI?

Mbl pagbl npefocTaBuTb BaM Nobyo HGopMaLmio, NpocTo
CBSKUTECH C HaMU MO 3NEKTPOHHON noYTe: bim@rehau.com

ABTOpCKME NMpaBa Ha [OKYMEHT 3aluyileHbl. OTO, B MepBylo oyeperp,
KacaeTcs npas Ha nepeBof, NepereyarTky, CHATUE KOMWiA, UCNoNb3oBaHe
B paavonepegadax, BOCNpouaseeHe Ha (poToMexaHNYeckux Unm apyrix
noaoGHbIX CPefCcTBaX U XpaHeHUe B cucTemMax 06paboTky AaHHbIX.

BIOPO MPOJAX REHAU

Halue opvieHTMpoBaHHOE Ha NoTPebuUTens KOHCYMbTUPOBaHWE YCTHO W
MUCbMEHHO OCHOBAHO Ha MHOrOfMeTHeM OnbiTe, a TaKkke
CTaHAapTU3NPOBaHHbLIX NpuUemax, ¥ OCYLIECTBMAETCS, NO COBECTU.
Llens ucnonbsoBanus npoaykumm REHAU vcudepnbisatolmm obpasom
onvcaHa B TeXHUYECKOW AOKYMEHTauuu K npoaykumuu. [eincTsyrolas
pefakums Bcera B OTKPbITOM [JOCTyre OHnanH: www.rehau.com/Tl.
MpumeHeHue, ncronb3osaHue 1 06paboTka NPOAYKLMM OCYLLECTBASeTCS
3a npeenamm Halmx BO3MOXHOCTEN KOHTPOSS U NOSTOMY HaxoAsTcst
NOMHOCTbIO MOJ OTBETCTBEHHOCTbLIO COOTBETCTBYIOLLEro Nonb3osatens /
notpebutens / nepepabotunka. Ecnn oTBETCTBEHHOCTL BCE Xe MMeeT
MECTO, TO OHa HanpaBfieHa UCKIIUNTENBHO Ha HalLK YCIIoBUSt MOCTaBKN
1 onnartbl, OCTYrMHbIe MO Cobinke www.rehau.com/conditions, ecnm ¢
REHAU nncbMeHHO He cormacoBaHo MHoe. 3TO Takke OTHOCUTCS K
NPETEH3NAM MO rapaHTUK, Npy 3TOM rapaHTUs MOKPbIBAeT HEM3MEHHoe
Ka4ecTBO HaLLel NPoAyKUMM B COOTBETCTBUM C HALLE creumdykaLmen.
Mbl ocTaBnsiem 3a coboi NpaBo Ha TEXHUYECKNe N3MEHEHUS.

epmanus: bunedenbn, +49 521 208400, bielefeld@rehau.com Boxym, +49 234 689030, bochum@rehau.com ®parkdypT, +49 6074 40900,
frankfurt@rehau.com Fambypr, +49 40 733402100, hamburg@rehau.com Jlevinuur, +49 34292 820, leipzig@rehau.com MioHxeH, +49 8102 860,
muenchen@rehau.com HiopHbepr, +49 9131 934080, nuernberg@rehau.com LLTytrapT, +49 7159 16010, stuttgart@rehau.com
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