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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 MOXETe 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 SBMsIlOTCSA
HopMaTUBHbIMK. Mbl coxpaHsiem 3a coboi
npaBo Ha U3MEHEHMUs 1 OLLNGKN.
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1 UHPOPMALUUA N YKASAHUA 1O
TEXHUKE BE3OINMACHOCTU

O6nacTb NpMMeHeHus
[aHHas TexHuyeckasn nHgopmaumsa gencteuTtensHa ansa Fepmanum.

[pyras npumMmeHMmMas TexHu4yeckasa uHpopmaums
- 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

HOoMepamu CTpaHuL.

OnpepgeneHuns

- TpybGbl unu TpybonpoBoabl COCTOAT U3 TPYOOK U nX
COeAVHeHU (Hanpumep, HaaBWXHbIE MUIb3bl, UTUHTY,
pe3bboBble COeAMHEHUS N T.M.). DTO OTHOCUTCA K
TpybonpoBogam AN NUTLEBOW BOAbI U OTOMSIEHUS, @ TAKKe KO
BCEM ApyruM Tpybam B JaHHOW TEXHUYECKON MHpopmaLmn.

- Tpy6onpoBoabl, yCTaHOBKKU, 060pYA0OBaHNE M NPOY. COCTOST U3 Tpyo
1N COOTBETCTBYHOLLUMX HEOOXOANMBIX KOMMOHEHTOB.

- CoeMHUTENbHbIE 3NEMEHTbI COCTOST U3 (PUTUHIOB C OTHOCALLMMUCS
K HUM HaOBWKHbIMW TMb3aMy U COOTBETCTBYOLWUMUN Tpybamu, a
TaKkKe U3 yNIoTHEHUN U 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-
KOMMOHeHTamm

<
.

Obuwee
npeacraenexHne
ONst 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 TEXHMYECKOM HopmaLmm

MepOI'IpVIFITVIFl no TexHuke 6e3onacHoCTn

Cchblnka Ha HopMaTUBHbIVA JOKYMEHT

BaxHas nHdopmaums, kotopas LOMKHa ObiTb
yuTeHa

WHdpopmaums 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 Ha3HaYeHUIo

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

nHdopmaumm. Jloboe Aapyroe

Ncnonb3oBaHMe paccMaTpuBaeTCA KaK WUCNOoJSIb30OBaHUe He

no Ha3Ha4YeHukw u, cnegoBaTesibHO, He4OonyCTUMO.


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 MpoYMTaiiTe 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
MeXxayHapoAHble npeanvcaHns no Npoknaake TpybonpoBoaos,
MOHTaXy CaHTEXHMKM, a TaKkKe UHCTPYKLUUWU MO NpeAoTBpaLleHuto
HecYacTHbIX CrMy4YaeB W MpaBuia TexHWKM 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 OoKpyxawLien cpepbl,

NofoXeHnsa accounauny cTpaxoBaHUs OTBETCTBEHHOCTU
paboTomaTenen 1M NOMNOXeHUs

MECTHbIX NpeanpusTui

KOMMYHarnbHO-6bITOBOro  0BCRyXMBaHMS.

O6nacTn npumMeHeHus, KOTopble He OXBaTbiBaeT 3Ta
TexHu4eckas nHopmaums (cneumanbHble NPUNoXeHus), TpebyroT
KOHCYrbTaLMWN C HaLWWM OTAENOM TEXHUYECKOW NOAAEPKKN
KIMUEHTOB.

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

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

Cobnioganite OencTBylLMe HOPMbl, MHCTPYKUUU U
ykasaHus. Heobxogummo Takke cobnogaTb ocTanbHble HOPMbI,
MHCTPYKUNN N yKa3aHWsi, OTHOCALLMECS K MPOEKTUPOBAHUIO, MOHTaXy
1 3KCNyaTauum CUCTEM MUTLEBOrO BOAOCHAOXEHUS, OTONNEeHns
NN TeXHUYECKOro obCcnyXmnBaHusl 3gaHni, KOTOpbIE, MPU 3TOM OHU

He SIBMSAITCS YacTbio JaHHON TEXHUYECKON AOKYMEHTaLWN.

Tpe6GoBaHuA K nepcoHany

- MoHTax 1 cbopKy HallMx CUCTEM paspeLlaeTcs BbIMOMHATb TOMbKO
YMOSIHOMOYEHHOMY 1 06y4eHHOMY nepcoHarny.

- K paboTe c anekTpuyeckummn npubopamun nnu
3MNEeKTPONPOBOAKON AOMyCcKaeTCs TONbKO KBanM(UUNMPOBaHHHbIV
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 obopyaoBaHMIo, a Takke K MeCcTy MOHTaxa.
370 0CcOBEHHO OTHOCUTCS K paboTam B >XUIbIX 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.

- 3anpewaeTcsa HOCUTb NMPOCTOPHYI0 OAEXAY UIN yKpalleHus
BO u3bexaHue nonagaHna nx B noaBM>XHble MeXaHU3Mbl.

- npl/l MOHTaXHbIX paGOTaX Ha BbICOTE BbllLEe YPOBHA roJfioBbl YernoBeka
HajeBauTe 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 U HErepMeTU4YHOCTU.

HoxHuubl gna Tpy6 ot komnanun REHAU mmetoT ocTtpoe nessue.

XpaHute ux un obpalantecb ¢ HOXHULAMK ans Tpyb Tak,

4TOObI N3BEXKaTb ONACHOCTU TPaBM.

- Mpu paspesaHnm Tpyb cobntogarite 6Ge3onacHoe paccTosiHNe Mexay
pykou, yaepxusaloLen
pexyLmnm

- [pu ncnonb3oBaHUM PEXYLLErO MHCTPYMEHTA HUKOrAa He npukacanTech

WHCTPYMEHT, U CcaMum

WNHCTPYMEHTOM.

K MECTy pa3pe3aHus Unu ABMKYLLMMCS YacTaM.

- Mocne paclumnpeHns KoHew, pacluvpeHHo Tpybbl BOCCTaHaBnMMBaeTcs
[0 CBOeN NepBoHayarnbHov dhopMmbl (3cpdpekT namsATn). He BcTaBnsiTe
NMOCTOPOHHME NpeaMeThl B pacLUMPSIOLLMIACS KOHEL, TpyObl BO Bpems
aToW hasbl.

- Mpu onpeccoBke kaTeropuyeckn 3anpeLlaeTcs nprkacaTbCs K 30He
OMNPECCOBKN MHCTPYMEHTA UMW NOABWXKHBIM YacTSAM.

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

- lMpu npoBepeHun npodunakTnyecknx pabor,
rnepeocHalleHnn obopyAoBaHNA 1 MPU CMEHe MecTa MOHTaxa,
npexae BCero, crneyeT BbIHYyTb CETEBYIO BUIIKY MHCTPYMeEHTa U3
pPO3ETKM U UCKIMIOYNTb €€ HEeCaHKLMOHMPOBaHHOE UCMOMb30BaHUe.

SkcnnyaTauuoHHbIe NapamMeTpbl

[Mpw NpeBbILLEHWM NPEAENbHBIX SKCMITyaTaLUMOHHbIX NapaMeTpoB TPYObI 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 CUCTEMBbI

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

341 Tpy6ul RAUTITAN

3.2 TexHn4yeckne coeguHUTENbHbIE 3/IEMEHThI -

HagBWMXHasA rmnb3a oT komnaiuu REHAU

Puc. 3-1 Tpy6bl RAUTITAN

- KopposuitHas ctonkocts Tpy6 RAUTITAN: Ges
TOYEYHOWN KOPPO3Un

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

- OTNoXeHUs Unn 3apacTaHns UCKITHYEHbI

- Beicokasi ygaponpo4yHocTs Tpy6 RAU-PE-Xa

- XopoLuasi U'BHOCOCTOMKOCTb

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

- OnunoHanbHO Ha npegnpusaTuM obTarneaeTcs
3alUuMTHOM TpyboW

- MocTaBnsieTcs B KOMMMEKTe B BUAE NAKETOB W LUTAHT
anst ynobeTea nonb3oBartens

stabil YHuBepcanbHasa Tpy6a RAUTITAN stabil

- YH1BepcanbHO NpUMEHMMO Kak Ansi Tpyb6onpoBoAoB NUTLEBOW BOAbI,

Tak 1 ans oTonneHus
- Henpoxuuaemein ans anddysmm kucnopoaa antoMUHUEBBIN CRoN

- CooTBetctByeT AnpektuBam KTW- Komuteta no 6esonacHocTu
mMaTepuanoB, UMELLUX KOHTAKT C MMTbEBOWN BOAON, (NnacTMacchl 1
nuTbeBas Boga) Hemeukoro depepanbHOro areHTCTBa Nno oxpaHe

okpyxatoLen cpeabl (PAOOC)
- Paamepbl 16-40
- CTovikni k n3rndy n gedopmaum
flex YHuBepcanbHas Tpy6a RAUTITAN flex

- YHMBepcarnbHO NPUMEHNMO KaK Ans prGOI'IpOBOJ:lOB NUTLEBON BOAbI,

Tak 1 A4ns oTonneHus
- KnucnopopgosawmTHeln cnom cootsetctByeT ctaHaapTy DIN 4726

- CootBeTcTtBYeT aupektuBam KTW- Komuteta no 6esonacHocTu
mMaTepuanoB, UMELLNX KOHTAKT C MUTbLEBOW BOAOW, (MnacTmacchl 1
nuTbeBas Boga) Hemeukoro defepanbHOro areHTCTBa Mo oxpaHe

okpyxatowert cpeapbl (PAOOC)
- Paamepsbl 16-63

- Mnbknin

Puc. 3-2 TexHu4Yeckue coeduHumersbHble 31eMeHmbl - Ha08UXHas1 2urb3a

Puc. 3-3 BosmoxHocmu kombuHuposaHusi ¢ RAUTITAN

- ®utnHrm RAUTITAN MoryT npyMeHsiTbes
YHUBEpPCanbHO Kak Ansi NpoKnagku

TpybONpoOBOAOB AN MUTHEBOW BOAbI, TaK U AN
oTonneHns

- YHudunLumMpoBaHHas, HagexHas TeXHUKa
COoeaMHEHWI, BbICOKas MOHTaXHasi MpUrogHoCTb

- CoepguHeHne 6e3 ynnoTHUTENBHOrO KosbLa
(maTepuwan Tpybbl cam no cebe aBnseTcs
YNnoTHUTENEM)

- TexHuKa coeiMHeHun 6e3 MepTBbIX 30H - HALBWXHbIE
rmnb3bl ¢ Tpy6amm RAUTITAN

- TpocToTa BM3yanbHOro KOHTpons

- Xopoluve rugpaBnunyeckne cBorcTea, Tpyba
paclmpseTcs B MeECTe COeUHEHUS

- CoeiIMHEHNE CTOWKOE K BO3LEWCTBUIO AaBMEHUSA

- Tpyba He HyxaaeTcs B kanvbpoBKe 1 3a4nCTke

- AHanornyHas TexHvka coeanHEHUN N UHCTPYMEHTbI
B cMcTemax TpybonpoBOAOB NUTLEBONW BOAbI U
oTonneHus

- NlonroBeyHas repmeTuvyHas TexXHUKa
COEOMNHEHUIN - HaOBWXHbIE TUNb3bl
cooTBeTcTBYOT cTaHAapTam DIN 806, DIN
1988, paboyemy crtaHgapty DVGW W 534 un
eBpocTaHgapTy I1ISO 17484-1

- CKpbITbI MOHTaX TpybonpoBoaa JonyckaeTcs B
cootBeTtcTBumM ¢ DIN 18380 (MpaBuna
BbINOMHEHUS NOAPAAHO-CTPOUTENBHBLIX PaboT)




3.3 [Opyrve KOMNOHEHTblI CUCTEMDI

——
Puc. 3-4 Uzonupyrowas watiba 05151 KpoHWmeUlHa Puc. 3-7 Hanpasnstouue ckobbl Or1si nosopoma mpy6bi
Puc. 3-5 MHcmpymermbl RAUTOOL Puc. 3-8 MHcmpymermbl RAUTOOL

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



TPYBOIMNPOBOOHAA CUCTEMA RAUTITAN

[MpmeHeHne

10



YHVBEPCAJIbHAA CUCTEMA RAUTITAN
O0NAa NMTbEBOW BOAbI

4 O6nactb NpUMeHeHusA 12 8 vapaBnuyeckoe ucnbiTaHne M NpombiBKa 29
41 CoegunutenbHble 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 BOOOCHabXeHNs BofoW 29
4.3 TpeboBaHus K MMTLEBON BOAE 13 83 [MpoBepka Ha repMeTUYHOCTb CUCTEM MUTLEBOTO
BOZAOCHABXEHMS CKaTbIM BO34YXOM UMW 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 UCnbITaHUA: cuctema
’ peAoTBpaly P A 15 RAUTITAN komnanum REHAU (Tpy6onpoBog ans
5.3 YcTpaHeHue 3arpsisHeHnst 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 Tpy6onpoBooB 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 noTtepb AaBfieHns Ans 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 AaBneHUs 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. TpyGbi 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,
paccunTbIBaTLCS, U3rOTABNMBATLCS M SKCMyaTUPOBaTHCS
cornacHo ctangaptam DIN EN 806, DIN EN 1717,
HaumoHanbHbIM gononHeHnsM kK DIN 1988 (TexHuyeckue
npasuna Ansi CUCTEM MUTLEBOrO BOOOCHAOXeHWs) U B
COOTBETCTBUU C NMPUIHAHHBLIMU 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 OkernyamayuoHHblie 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 craHgapty 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 Tacke
dutuHm RAUTITAN PX cootBetctBytoT TpeboBaHmnam KTW - KomuteTa
no 6e3onacHocT maTepuarnoB Ans NUTbeBOW BOAb! (MnacTMacchl 1
nutbeBasi soga) PAOOC.

RAUTITAN,

HasHa4vyeHwuo,

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

komnaHven REHAU ans cuctem nutbeeoro

MeTannuyeckvie coeaMHUTENbHbIE My ThbI
nocTtaBnsieMble
BOJOCHAOXeHWsi, 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 NUTLEBOM 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 NUTbEBON Boue”

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

Hos6ps 1998 ropa
OntnHrm RAUTITAN RX+ unarotoBneHbl na
m OpOH3bI 1 MO3TOMY SIBNSIOTCA 0C060
KOPPO3NOHHOCTONKMMMU.
Tem He MeHee, B MpuHUMNE, HET MaeanbHOro
MaTepuana [ans kaxgoro npumeHeHusi. Takum
o6pa3om, HE3aBUCMMO OT MCMONb3yeEMOro matepuana,
KOppO3usi MOXeT MPoMUCXOoOuTb M3-3a pPasfinyHbIX
(aKkTopoB BO3AENCTBUS B CUCTEME TMUTLEBOMO
BOZIOCHa0XeHus.

Mpu ncnonb3oBaHun npopaHHbix B 2013 roay
dutnHros RAUTITAN MX B oTAenbHbIX criydyasx
BO3MOXHa KOpPpO3usi, Aaxe ecrin Ka4eCcTBO BOAbI
HaxoauTCcsa B npefernax AonycTMMOro auanasoHa
CTaHOapToB A1 MUTLEBOW
Boabl. CoaepxaHne xnopuaos v rmapokapboHaToB
B BOAE OKa3blBalOT CUIIbHOE BIUSHWE Ha
KOPPO3UOHHYI CTOMKOCTb CheLuanbHON NnaTyHMu,
YCTOMYMBOWN K BbIMbIBaHUIO UWHKA. Bbicokoe
coaepxaHue xnopuaga B COYETAHUU C HUIKUM
copepxaHnem rugpokapboHaTa MOXeT OTpULaTENbHO
NMoBNMATL HA KOPPO3MOHHbIE CBOWCTBa MaTepuana.
B Takux 30Hax BogoOCHabXeHWs Mbl peKOMeHOyeM
ncnonb3oBatb puTnHrM RAUTITAN SX un3
HepxxasetoLen ctanu nnn RAUTITAN RX + n3
OpPOH3bI.
Ha ycTon4MBOCTb K KOPPO3MK BNUSIET TaKKE COTNMacHo
DIN EN 12502-1:2005 (D) B3aumopgeiicteme
cnepyoLmx akTopoB:
- CaorictBa maTtepmana (XMMUYECKUMI COCTaB,
CBOICTBa MOBEPXHOCTH)

- CpovictBa BOAbl (pu3nmyeckme U XumMumyeckme
CBOWCTBa, TBepAble NpUMech);

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

- KoHTponb repMeTM4HOCTY 1 BBOA B SKCNIyaTaLmo
(npombiBKa, MpoayBKa, Ae3MHMEKLNS);

- YcnoBus akcnnyatauun (TemnepaTtypa,
TemnepaTtypHble KornebaHusi, 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
3HayYeHusl, onpedesieHHble 8 2U2UEHUYECKUX U MOKCUKOMO2UYECKUX acrekmax.
nasHbIM npuopumemom cmaHAapmos Onsi numbesoll 800bl sA8nsiemcs
MPUHYUN MUHUMU3ayuu, m.e. ¢ 80000 MPUHUUNUANIbHO HU4Ye2o He credyem
cmewusams. TOMbKO €C/U 8 Cllydae 803MOXHO20 3agpsi3HEHUS! 803HUKaem
KpaliHasi Heobxodumocmb 8 xumu4yeckol Oobaeke, mo paspewaemcs
dobasrisimb He06X00UMBbIU MUHUMYM.




HononHutensHaa obpaboTka BoAapl, Hanpuvep,

CHIDKEHIE €€ XECTKOCTU, HeU3BeXHO NpuBOaUT K
N3MEHEHMIO KOPPO3NOHHO-XUMUYECKUX CBOMNCTB BObI.
[na npenoTepallieHnsi KOppo3uK BCrieacTame
HenpaBWIbHOM YCTaHOBKM U UCTIONb30BaHS YCTPOMCTB
JOMNOnHUTENbHON 06paBoTKM BOAbl Mbl HACTOATENBHO
pekoMeHayeM npeaBapuTenbHo obcyauTb Baly
CUTyaLMIo CO CMeuuanmcToM, Hanpumep, ¢
YCTaHOBLLMKOM [aHHbIX YCTPOWCTB.

Kpome Toro, ans oLeHKn BepOATHOCTM KOPPO3nm
cnenyert TaKkke Ucnonb3oBaTb NPaKTUYECKUIA ONbIT MO
MCcnonb3oBaHUKO BOObI B Bbl6paHHOI7l obnactu
NMPpUMEeHeHnA.

OTBETCTBEHHbIV 32 NPOEKTNPOBaHME YCTaHOBKM 06s13aH
YYUTBIBATL YKa3aHHbIe Bhille (haKTopbl U NapaMeTpbl
BMUAHUSA A5 3aLLMTbI OT KOPPO3uK 1 0Gpa3oBaHNs
OTIOXXEHWI B K&XXOOM KOHKPETHOM Cryyae NpUMeHEeHUs!.

Mpun HeobxoagmMmocTy, B BONpocax 06nactu NpyuMeHeHust
nagenuin RAUTITAN okaxyT nomoLlyb npeactaButenu
Hallero otaena TeXHUYeCKoW NOAAEPKKN KITMEHTOB.

Ecnu kayecTBO NMTLEBOW BOAbLI HE COOTBETCTBYET
npeaenbHbIM 3HaYeHUsIM CTaH4apTOB NUTLEBOW BOAbI,
To Ansa ucnonb3oBaHusa cuctembl RAUTITAN, B nto6om
cnyyae, noHagobuTcsa npoeepka n ogobpeHue
npeacTtaBUTENen Halwero otaena TexHU4Yeckomn
noaaep kkn KrmMeHToB.

[nsa aToro npocum Bac cBs3aTbCsi C 6IOPO nMpodax
komnaHum REHAU.
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5 TMTMEHA NUTBLEBOW BOAbl

[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

rurmeHnyecknmmn TpeboBaHusiMmM (60NbHULbI,
Joma npecTtapenbIX U T.M.) Uin B 06LLECTBEHHbLIX MecTax,
rae HeT rapaHTuW Hagnexallen akcnnyatauuy (LWKonbl,
rocTMHUUbl M T.M.), noTpebyeTcs paspaboTka 0cobbIX
KOHLeNLWiA A1l NOy4YeHWst COOTBETCTBYHOLLIMX MMIMMEHNYECKUNX

Ha rurneHnyeckvie cBOMCTBa CUCTEM NMUTLEBOTO BOAOCHAOXEHUS BNNSAIOT
pa3nuyHble akTopbl. B aTon rnaBe pasbsAcHATCH
HEKOTOpPble OCHOBHblE MpaBuna W BaXHble MHCTPYKUMM Ans

npaBuUIbHOrO MPOEKTUPOBaHMS U 3KCnnyaTauum Tpybonposoaa Ans
NUTLEBOW BOAbI.

Paboune CBOWCTB NUTLEBOW BOAbl. DTO, HaNpumMep, MoryT ObiTb
maTtepuarbi, rmrmeHnyeckne paboTbl UM MOBbILEHHbIA KOHTPOSb 3a
CLE=RPYIo S COCTOSIHMEM YCTaHOBOK AJ151 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 BOfbl - OCHOBHbIE MpaBuna AesvnHdekumn/ obeszapaxunBaHns” Ha
[vrnena
NUTHEBOMN
BOAbI - B cootBetctBUM ¢ Hopmamum DIN
m 1988-200 npu npOMyCKHON EMKOCTM
TpybonpoBoaa > 3 NMTPOB Mexay BbIXOA40M
HarpeBaTens Ans NUTbEBOW BOAbl U CaMbIM
Mpoknapka Pabouas yOaneHHsIM MecToM oT6opa Bofbl (Cambli ATMHHbIN
e Temnepatypa NpoTOK) crnefyeT ycTaHaBnvMBaTb CUCTEMBI
umpkynauum (anuHy Tpy6 cm. tab. 5-1).
- MNoaTaxHble 1 / nn nHgnemayansHsle TPy6onpoBoAb! C
Puc. 5-1 BaxHble (hakmopbl, 61USIOWUE Ha 2U2UEHUYECKOe COCMOSIHUE MUMbesol 06beMoMm BoApbl < 3 NIMTPOB MOXHO NPOEKTUpoBaTh 6e3
600L! LIMPKYNALNN.
5.1 Mvruennyeckue kavectsa cuctem - Bcerga vHdopmupyiiTe nonb3oBaTens cUCTEMbl O TOM,
TpyGonpoBoAoB KaKoii Haanexaluii BUA aKChyaTaumn cucTembl Bbin
0nsa ncnonb3oBaHWs NMUTbLEBON BOAbl AOMYCKAeTCA 3anoXeH npu ee npoeKTpoBaHUN.

NpUMEeHeHne UCKNH4YNUTENbHO pa3peLlleHHbIX KOMNOHEHTOB -B CcnyJyae npepbiBaHust pa60Tbl UMY NOCTOSIHHBIX

Tpy6onposoAa. N3MEHEHWI B cUCTEMe, TeXHUYeckne TpeboBaHus
JOIMKHbI cobnoaaThcs, B YaCTHOCTU, B COOTBETCTBUM

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

- Wcnonb3yinte MeTannuyeckue MaTepwuarnsl, COOTBETCTBYOLIME

nevicteyowm Hopmam DIN 50930-6 1 nepeyncrieHHble B Crivcke B Tabn. 5-2 Ha cTpaHuue 16 npuBegeHa obuias
®AOOC “OcHOBbI  OLEHKM MEeTaniMyeckux MaTepuarsos, nosiesHas MHopMaLmMs ANA NPOEKTMPOBaHNS 1
KOHTAKTUPYIOLUMX C MUTLEBON BOAOI. BbINOSHEHNST HEOOMNbLUNX CUCTEM WS MO3TaXHbIX
Tpybonposofos. [Ana nonyyeHus nogpobHom u
cneumgpuyeckon TeXHUYEeCKon MHgopmaumm, B
nepByl oyepenb Ans GOMbLIMX CUCTEM, B
COOTBETCTBUM C paboymm ctaHgaptom DVGW W 551,

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

- Wcnonb3ynte nmacTmacchl, KOTOpble He OKa3biBalT BPeAHOro
BO3[EVCTBUSA Ha NUTLEBYIO BOAY W rapaHTMPOBaHHO He CNMocOBCTBYIOT
pa3aMHOXEHUI0 MUKPOOpraHMamoB (paboumn ctaHgpat DVGW-270,
anpektnea KTW- komuteTa no 6€30nacHOCTV Matepuanos, MMELLMX

OTn TpeboBaHMA ABNAIOTCA YacTbl 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 06pPa3soM OHW MOAAEepPXMUBaT 25 npum. 12 npum. 12 m
cobnofeHne HOPM MTMIMEHNYECKOTO COCTOSIHNS 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 KonbueBas npoknagka YcTaHoBKa pacnpenenurens
obpasHor TpyGku cM. puc. 5-2 | nocrnegosaTenibHoN Tpybonposoaa
npoknazgku Tpybonposoaa cm.
puc. 5-3
o pomonazos | pepweswcie | EYmCLace oo,
1CNOoNb30BaHMe BCeMU VCMONb30BaHNE OfHUM ARAM
cnocoba noTpe6uTensMI MOTPEBUTENEM B KOHLIE notpebutenem B nobom notpeburtenamm
npoknanku TpyGonposoaa MecTe KOrnbLIeBOoro
Tpy6onposoaa Tpy6onposoaa
- MoaTaxHble n - JonycTmblii 06bem
VHOMBMAYanbHbIE JIMHUM Tpy6onposoaa 3 n
Tpy6onpoBoaa AOMKHbI OorpaHv4MBaeT AOCTYMHY0
MMETb, MO BO3MOXHOCTMH, AnuHy Tpy6 1 Yacto
MWUHUManbHbIA AnameTp. ABNSAETCH KPUTUYECKUM MPUn
- ﬂOTpeGVITeJ‘If! c } nocnenoBaTensHOM - Bpewms Bbinycka
NOBbILLEHHON HOPMOW MOHTaxe (cM. Tabn. 5-1). orpaHMIMBAET ANUHY TPY6 1
notpebnexHuns - I'IOTpe6MTenf| c } 4ACTO MMEET pelwaloLLee
Ykasanusi pacnosnoxure bnvke K MOBbILLUEHHON HOPMOW 3HaUEHME MU KOSTbLISBOV - Mo3aTaxHble u
no cTosiKy (Hanp., noTpebneHns pacnonoxure —— VHOMBUAYANbHBIE NMHUN
VNCMOMHEHUIO “BoccTaHOBUTENMbHbIV Bnnxe K CTosKy (Hanp. - Bo3MOXHO rGkoe TpYBONpOBOAa AOMKHbI
037,0POBUTENbHbI AyL”). “BoccraHoBuTeNbHbIN pacronoxeHme MMETb, MO BO3MOXKHOCTH,

PerynspHbix notpebutenei
NOAKMIOYNTE B KOHLIE
pacnpeferneHusi No ataxam
(Hanp. caHy3ern co CrUBHbIM
6aukom).

030pOBUTENbHBIN AyLL”).

- PerynsipHbix notpebutenei
NOAKIoYNTE B KOHLE
pacnpefeneHus no aTaxam
(Hanp. caHy3ern co CN1BHbIM
6aykom).

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

notpeGuTene, Tak kak
npw no6oi nogaye v
CrnviBe B MPOW3BOSIbHOM
TOYKE KUAKOCTb MpoTekaeT
no BCEMY KOSlbLly.

MUHUMarbHbIN onameTp.

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

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

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

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

- [Mpu NpsAMOM NoaKMoYeHU CMELLaHHON apMaTypbl K Tpy6onpoBofam TENNow BoAbl C MOCTOSIHHBIM MPOTOKOM (Hanp. 13-3a LMPKyNaLumm)
3anpeLyaeTcs UCNonb3oBaTh ABONHON HACTEHHbBIN YrONbHUK
- OTAenbHYH NUHUI0 NOAKMKYEHNUS NPUCOEANHANTE HA OCTAaTOYHOM PACcCTOSHUM OT MecTa 0T6opa BoAbl, YTOObI UCKMHOUYNTE HEAOMYCTUMBIN Harpes

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

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

PerynsipHo npombiBaiiTe peako ncrnonb3yemble Mecta oTbopa BoAb! (Hanp. noaKIoYeHNs BOAb! ANt CaAoBbIX paboT unu Ans NoanuTKY OTOI'IJ'IeHMH) nnu
nosaboTtbTech 0 perynspHom BoAooOMeHe, Hanp. nyTem co3gaHusa NeTrnin NpoTokKa N3 HeCKOJTbKNX notpebutenei.

MpocToe pelueHre Ans Peako UCMonb3yeMbix MeCT 0TGOpa BOAbI B XWUMbIX 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
&5

=
=

{

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 [BOMHOWM HACTEHHbIN
YrOmnbHUK , yronbHuk RAUTITAN
RAUTITAN

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
MopkntoyeHne 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 peLleHne, No3BonsioLLee n3bexaTs 3aCTos MMTLEBON
BO/bI, - 3TO CO34aTb KOIbLieBble cucTeMbl Tpybonposoaos. Kak Tomnbko
notpebuTtens oTbMpaeT Bogy, OHa NnepemeLlaeTcs B KonbLe. Tem He
MeHee, HECMOTPS Ha KOnbLieBYlO cuctemy TpybonposBoga mMoxeT
BO3HUWKHYTb 3aCTOW, €CNN BHYTPW KOmnblia HET oTbopa BOAbl UK OH
NpOVNCXOANT HeperynsapHo. Hanpumep, npu NoakmtoYeHnn Boabl ANS
cafoBbIX paboT 3MMON UNK NPU 3aMOSTHEHUN OTOMUTENBbHOM
CUCTEMBI.
CneumnanbHoe  MOAKMIOYEHME  KOMbLEBOW  CUCTEMBbI K
pacnpegenuTenbHbIM NUHUAM ANS XOMOAHOW BOAbI MOXeT
npeaoTBpaTUTL 3TO B HebonblUMX cucTtemax npoknagku. [ins atoro
pelleHnsa notpebytoTcs nuwb ABe T-obpasHble Tpybkn RAUTITAN,
nnu n3orHyTble T-obpasHblie Tpyokn RAUTITAN RX+ nnun T-o6pasHble
Tpy6ku RAUTITAN PX.

- BOo3aMOXHO  ynyJweHue TrUTMEHUYECKOTO
COCTOSIHMSI NUTBEBON BOAbI ANS PEAKO
ncnonb3yembix MecT oTbopa BoAbl COrnacHo nnaHy
- Vcnonb3yeTcs B coMeTaHuy C 4BONHbIMU HACTEHHbIMU
yronbHYKamu Ans 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)
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5.2.21 MpuHUunN pa6oTbl

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

3a cyeT yMeHbLUeHUs ANWHbI OCHOBHOW TpyObl U MCMOMNb30BaHNS

nepexogHoro natpybka c 3agaHHOW ANUHOW Mexay ABymst T-

o6pasHbIMU TpybKamu, ycTaHaBnMBaeTCs pa3HOCTb AaBreHUI, KoTopast

O[HOBPEMEHHO BbI3blBaeT BOAOOOMEH B KOMbLEBOW MpoKnagke 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 komnannen REHAU, B yacTHoCcTW, nogxoaut
ONS XANbIX 30aHWIA, Hanp. Ans OAHOKBaPTUPHbBIX U ABYXKBAPTUPHbIX
[OMOB, a Takke ANnsi HeGOMNbLINX MHOrOKBAPTUPHbLIX AOMOB, YTOObI
obecneynTb JOCTATOUHbIV YPOBEHb pacxoda B MecTax 3nmM304u4eckoro
nnaHoBoro oTéopa mMasnbix 06beMOB BoAbl B TPy6ONpoBoAax XonoaHom
BOZbI.

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

N ropsiyeit BoAbl [OMmxeH ObiTb obecneyeH He3aBUCUMO OT
notpebnenus. Ons atoro TpebylTCA CUCTEMHblE peLleHus Co
cneumanbHoOW apMaTypoi Unv aBTOMaTUYECKUMU MPOMbIBOYHLIMU

yCTPONCTBaMW.

3a nogpobHoN KOHCYNbTaLMeENn 0 TOYHOM PEeLLUEHUN U BO3MOXHbIX

NPYMEHEHUsIX 3TUX peLleHnii obpallanTeck B bnnxkaniuee Kk 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

MNMoaco6Hoe nomelleHve

ocTeBow caHysen

A MopnuTka oTonneHns

H Mopgxnioverne nogaum oAbl
Onsi cagoBbIx paboT

[ "Peseps ons paclumpenns” B
Yyepaa4yHOM NMoMeLLeHun

MecTa 3nM3oanM4ecKoro
nnaHoBOro oTbopa Marbix
o6bemMoB BOAbI

MoakntoyeHve nogayn Boabl
Ons cagoBbIx paboT
(Mopo3socToiikaa apmatypa)

Cnvs/pakoBuHa

3anopHas apmatypa ¢
HW3KOW NoTepen AaBneHns
(LwapoBoii kpaH)

M3meHeHne HanpaBneHusi
npoknaaku Tpyobl npu
NMoMOLLM KoreHa

B VN3orHyThle T-o6pasHble
TPYBKN C YyMEHbLLIEHHbIM
nepexoHbIM naTpyGKom

PacnpegenuTenbHbli
TpybonpoBsog (xonoaHas
BOAA)




5.2.2.4 MNopgnexalyme coGnOAeHUIO FPaHUYHbIE
ycrnoBsus u npegesibl NpUMeHeHus1

5.2.2.5 Pacuet napameTpoB

ﬂ - B opgHol konbueBoMm Tpy6onposoae

ponyckaeTtcsi He 6onee AByx noTpebuTenen.

- YT0oObl NOgAepKMBaTb HU3KYO MOTEPHO AABMNEHMS, MO
BO3MOXHOCTW, HE UCMONb3YNTE YrONbHWKN U KONeHa
B KOMbLIEBOM TpybonpoBofe, a corHuTe Tpyody.

- [nsa 6noknpoBke KonbLieBoro Tpybonposoaa
MCMonb3ynTe apMaTypy C HU3KOW NoTepen AaBneHust
(Hanpumep, WapoBble KpaHbl BMECTO KranaHoB).

- Mcnonb3yiite npsimoe noaknodeHne haHoBoW TpyObl
KOnbL,EBOro TpybonpoBoAa TOMbKO B 30HE XONOAHON
BOAbI.

- Cobniogante makcuMarsbHYH AMUHY
NpUCOeaMHAEMOro 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 napameTpos”)
He 3aMeHsIloT pasMepbl CUCTEM MNUTLEBOrO BOAOCHAbXeHMUs
NOAXOASLLMMM NporpamMmmamMmn NpoeKkTnpoBaHusi, Takumm kak RAUCAD.
OHKM cnyxaT WCKINIYMTENbHO Ans NpaBUIIbHOrO Ha3Ha4yeHus
HeobX0AUMBIX KOMMOHEHTOB, COOTBETCTBYHOLLIETO UX pacrnpeaeneHns
B 3aBWCUMOCTU OT pa3MepoB (aHOBOW TpyObl U KOMbLLEBOro

TpybonpoBoaa.

[ormkHo BbITb 0BecrneveHo Haanexallee
ncnornb3oBaHne aHoBow TPYGbl C 4OCTATOYHO

HanpasrneHne 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 hbaHoBow Tpybe > 1 m/c caHoBOM
B TeyeHune, MuHUMyM, 90 cekyHz 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
HeobxoAnMO AOCTWYb CreayoLLMX MUHUMArbHBIX 3Ha4YeHW 06 bEMHOrO 32 25 150 25 yunm 32
pacxona: 40 32 200 32 unn 40
Pasmep cdaHoBOI TPYObI VIVCTIVED RIS LRI SV ETHIYEIO 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 Heo6X0AMMOCTU AN 3TOW LEenu AOMKHbI OblTb YCTAHOBIEHSI
aBTOMaTMYecKkue MPOMbIBOYHbIE  YCTpOiCTBa, apmartypa cC
NpOrpaMMMpyeMbIMU TUTMEHNYECKVMU CMbIBAMMU UM KPYMHBIE PErYTISPHO
ucnonb3yemMble NOTPEGUTENN BOAbI, Tak1e Kak, HanpumMep, yHUTa3 unu

AyuweBble CUCTEMDI.
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53 YcTpaHeHue 3arpsisHeHUs1 BOAbl U OCHOBHbIe NpaBusa obe33apaxuBaHust

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

[e3nHdekuns cnuctem NUTLEBOro BoaocHabxeHus Heobxoguma
TONbKO B UCKIOYMTENbHBIX Criyvasx (npu 3apaxeHun). B nepsyto
oyepedb, TpebyeTca ycTpaHWTb BCe 3KCMyaTauWOHHblE W
VHXXEHEePHO-CTponTENbHbIE HELOCTATKN cUCTeMbI. [oBTOpHOE 1nu
nocTosiHHOe BakTepuanbHoe 3arpsi3HeHue BoAbl B AOMaLLHeN
cuUCTEME CaHWTapHO-TEXHUYECKoro 06opyAoBaHUSt YacTo BbI3BAHO
cnocoboM MoOHTaxa (TYNUKOBbIE Y4acTKu) W/MUNU  PEXMMOM
3KcnyaTaumm (GrmTenbHbIA 3aCTO) U HE MOXET ObITb onpaBaaHVeEM
ONs NOCTOSIHHOW Ae3nHekumn.

5.3.1 Tepmuyeckasn gesnHdekumsa B cnyyae
3arpsAA3HeHus

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

Mpy nofgo3peHnn Ha cepbesHoe 3arpsi3HeHNnEe MOXXHO MPOBECTU
[OMNOMHUTESNBHY TEPMUYECKYH Ae3UHGEKLMIO CornacHo paboyemy
ctraHgapty DVGW W 551 B kayecTBe CpOYHOM M 3(pEKTUBHOMN
Mepbl. CornacHo NocneaHMM Hay4YHbIM AaHHbIM NPy TemnepaTtype
cBbiwe 70°C Bce HaxogsLmecss B BOAE MWUKPOOPraHU3Mbl U
OakTepuun, B T. 4. nervoHennsl, normnbatoT. NMpu npoBeneHun
[aHHOWM npoueaypbl HEOOXOAMMO NPUHATL Mepbl, UCKYaLne
BO3MOXHOCTb TEPMUYECKUX OXKOTOB.

Bce Tpy6bl yHMBepcanbHon cucteMbl RAUTITAN anst nuteeBom
BOAbl U OTOMMEHWUSI NMPUroAHbI A1 MHOTOPa3oBOro TEPMUYECKOro
obes3apaxuBaHusa B COOTBETCTBMWU C paboymm cTaHZapTOM
DVGW W 551 npu 70 °C. Heobxogumo obecneuntb, 4TobbI Npn
TepMUYecKkon Ae3nHdekunn He Obinn NpeBbILeHbl AoMYCTUMbIe
pabouve gaBneHus.

5.3.2 Xumunyeckasn aesnHdpekuma B cnyvyae
3arpsisHeHusi

0Ons gesuHdekuMn B JOMOMHEHWE K TePMUYECKOWN BCe valle
MUCNoNb3yeTcsl Xumuyeckass AesuHdekums.  Xumuyeckas 1
TepMuyeckasi Ae3vHeKLUUs - 3To BCerga cepbesHoe WcnbiTaHue
Ons MaTepuarnoB BOAOMNPOBOAOB MUTbLEBON BoAbl. HekoTopble
Mepbl Ae3MHEKLUN, COrnacHo MocneaHnM WUccrnefoBaHUsaM,
HECOBMECTUMbI C UCMOMNb3yeMbIMU MaTepuanaMmum BoAONPOBOAOB.
OTO OTHOCUTCS 1 K MaTepuanam, paHee CYMTaBLUMMCS JOCTaTOYHO
YCTOMUMBBLIMU K KOPPO3UM, TaKUM Kak, HepXKaBetoLlas ctarnb, Meab

1 HeKOTOpbIE MOMUMEPDI.

Mepen NpoBefeHMeM Taknx TEXHONOMMYECKMX npoledyp Heobxoanumo
ybeauTbes, 4TO BCe YacTu TpybonpoBOAOB TEPMUYECKN 1 XUMUYECKN
npurogHbl Ang atoro. JT0 perynupyeT pabounii ctaHgapt DVGW
W 551. MNpwn HeobxoanmocTn ybeanTecs,

4YTO Ae3nHGMUMpYOLLEe CPeacTBO NOAXOAUT AN BCEX KOMMOHEHTOB
TpybonpoBoga v paspelleHo K MPUMEHEHU U3roToBUTENEM
Oe3nHduumpytoLLero cpeacTaa.

5.3.2.1 Xummnueckasn “craumoHapHas aesmHdekuma”

[Ina KpaTKOCPOYHBbIX XMMUYECKUX Ae3nHdekuni ("cTaumoHapHas
Oe3nHdeKLmMs”) MOryT UCMONb30BaTLCA TOMLKO CrieuyarnbHble akTUBHbIE
BellecTBa, KOTOpble yKasdaHbl B COOTBETCTBYIOLLNX HOPMATUBHbIX
[OKyMeHTax.

[eanHdekumnm B COOTBETCTBUM C HOpMamu paboyero ctangapta DVGW
W 557 moryT npoBoanTtbea 6e3 yuwepba ana yHKUMOHANBHOCTH
cucTem NuTbeBoro BogocHabxeHns REHAU, ecnin cobrnitoieHbl ycrosust
NPYMEHEHNS AeVICTBYIOLLMX BELLECTB, UX KOHLIEHTpaLmu, AnUTENbHOCTb
BO3[EVICTBUSA U MaKCMMarbHble TeMNepaTypbl, ykasaHHble B Tabn. 5-6.

CnegyeT OTMETUTb, YTO KOMOWHMpPOBaAHHasi TepMOXUMUYecKas
Oe3nHdekums ¢ TeMmnepaTtypoii Beiwe 25 °C, a Takke NOCTOSIHHbIE
UNn perynspHble LMKNbl Ae3vHdekuun (Hanpumep, oguH pas
B Mecsl) He gonyckatoTcs. Mcxoasa ns cpoka cnyx6bl Tpyo,
obLee KONMYeCTBO LMKIOB AE3NHMEKLIMN OrPaHNYEHO NSATHIO
“cTauvoHapHbIMK Ae3nHdeKumMsMn”. B NpoTUBHOM criyyae Hemnb3s
rapaHTVpoBaTh, YTO TpyHa MPOCHYXUT NOMNOXEHHBIA CPOK.

OnepaTtop formkeH o6ecneynTs, YTobbl BO BpeMst hasbl Ae3nHGeKLmH,

BKIno4aa nocnenyroulyro cbaay NpoOMbIBKK, BOOaA He 0T6MpaJ‘IaCb ona
MCcnosib30BaHMA NogbmMmu (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, LLleno4Hoil, eakuii, 50 mr/n xnop
MaKC. cofepxaHnem 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 [iBa KOMMOHEHTA XpaHWTb 3aKpbITIM B OrucmTens, 3anpeiasTes 6 mr/n ClO2
a BAbIXaTb ra3006pasHblii Make. 12 4
xnopa CIlO, (xnopuT HaTpus, TEMHOM 1 avokeua xnopa, TpebyeTca ~ oro
nepcynbar HaTpusi) npoxiagHoOM MecTe 3ALNTHOE 0BOPYIOBAHHE 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 kpamkocpoyHasi 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 TPYObl 06LLAs NPOAOIKUTENBHOCTb

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

0COBEHHOCTU Kak NpoUNaKkTUYEeCcKyo Mepy NpoTUB NIErMOHENN, BBUAY  Criy4ae HEeBO3MOXHO rapaHTupoBaTb, 4TO Tpyba mnpocnyxuT

BO3MOXHOr0 MaTepuranbHoro yulepba Ans KOMMNOHEHTOB KOMMYHMKALUMA.  MOMOXEHHbIN cpok. Mpoyre cpeactsa AeaviHeKLMmn, B 0COBEHHOCTH

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

B HekoTopblx cnyvasx TpebyeTcs NpoBecTW MOMHYK CaHauuto

KOHCTPYKUUIA B TEYEHWE ANUTENbHOrO NMMBO orpaHWYeHHoro nepvoaa,
[Onsi Yero Heobxoayma xuMmudeckast AeanHdekuyst. MpoBoauTs Nogo6HyYH

,qestcbeKumo MOXXHO TOJ1bKO A0NYCTUMbIMU crnocobamu. I'Iapameprl, m HenpaBI/IJ'IbHO MNPOBEAEHHAs XMU4eckas nnm

TepMuyeckast 4e3MHMEKLUSA MOXKET NPUYNHUTD
cepbesHbii yuepb komnoHeHTam Bogonposoaa. lMNepen
Hayanom Takux npouenyp Heobxoaumo ybeaontbes, 4To
BCE YacTW CUCTEMbl TEPMUYECKN N XUMUNYECKN
NpUrogHbl 4ng nogobHeIx mep. MNMpn HeobxogumocTu
NPUMEHEeHVs Ae3NHPULMPYIOLLIMX CPeACTB
NMPOKOHCYNbTUPYNTECH C MPOVU3BOAUTENEM ITUX
cpeacts. [Npu Tepmuyeckon aesnHdekumm Heobxoammo
NPUHSTE MepbI NO NPEeAOTBPALLEHUIO OXXOrOBbIX TPABM.
[Mpu KPaTKOCPOYHON XMMUYECKOW Ae3NHDEKLUN
cnepyet ybeanTbCs, YTO BO BpeMS ee NpPOoBeAeHNs,

nepeyvmncrneHHble B Tabnuue 5-7, 4OMKHbI KOHTPONMPOBATLCS C MOMOLLIBIO
M3MepUTENbHbLIX NPMBOPOB, HEMOCPEACTBEHHO 3a [O3AaTOPOM XMMUKATOB,
1 JOKYMEHTMPOBATLCS Ha NPOTSHKEHUM BCEro LkKna aesvHdekumn. Ecnn
ykasaHHble B Tabnuue 5-7 Buabl aKTUBHbIX BELLECTB, MX KOHLIEHTpauus,
NPOJOIKMTENBHOCTL BO3AENCTBUSA U MakCUMarnbHas TemnepaTypa
cobnogatoTcsl, BO3MOXHO MpoBeAeHne Ae3nHdeKkuny BogonpoBoaa
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 BKIOYAsi CTaAuio NPOMbIBKM, HE MPON3BOAUTCS OTOOP
Cl, ©BOGOAHSIA X710p BOAbI AMNS HYX/, HaceneHus (HanpuMep, NUTLEBO
Jviokena Makc.0.2mrin 4 MecsLa 60°C BoAbl). Cnegyet cobniogaTe npaBuna TEXHWKN

xnopa CIO, 6€30MacHOCTU, NMPeAnUCaHHbIe MPOU3BOAUTENEM

1) Heobxodumo cobrodame coomeemcmeywue UHCMPYKyuU & Oe31HULNPYOLNX CPEACTB.

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

3Ha4yeHuUe 8 meyeHue ece2o nepuoda UCMOIb308aHUs 8 N16OM Mecme

mpy6ornpoeoda.

3) MakcumanbHasi  pPodOMKUMENbLHOCMb — UCMOb308aHUS,

KyMYTSIMUBHO 8 meYeHue cpoka Cr1yxbbl cucmems!

Tabn. 5-7 “OepaHudyeHHass nMo 6peMeHuU Xxumudeckass 0e3UHeKyus,
aKkmueHble 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 coeaUHUTESNbHBIX 3NEMEHTOB
RAUTITAN Ha coeanHuTenbHble 3reMeHTbl Ansd
naHenbHOro oTonneHus/oxnaxaeHns; (Hanpumep,
CUCTEMHbIE MEPEXOAHNKN N3 HEPXXaBetoLLIen cTanm).

- TpebyeTca cobnogeHne TpeboBaHUnM K pasmepam
COeVHUTENbHbIX 31IEMEHTOB.

- He ponyckaeTcsa ncnonb3oBaHne B yCTaHOBKax Ansi
nNUTbLEBON BoAbl PUTMHIoB Ans cuctembl RAUTITAN,

OTMEUEHHbIX PO30BON MapK1pPOBKON, N0 Puc. 6-2. HacmeHHbil yeonbHuk RAUTITAN ¢ mensiousosnsiyuoHHbIM
’ Koxyxom Rp%s
0603HaYeHHbIX Ha YNakoBKe, Kak Aetanu ans v e
otonneHust (Hanp. M- n T-06pasHbix HacteHHbin yronbHk RAUTITAN ana moHTaxa Ha KpenneHus
npucoeanHUTENbHbIX TPYBOK AN pagnmaTopos u - PasnuyHbix pasmepoB 1 MOHTaXHOW ANVHbI
KpecToBuH); Bo3aMOXHOE coyeTaHne coeanHUTENbHbIX - C pasnuuHbiM1 BUAAMW COEANHUTENBHON Pe3b0bl
3MEeMEHTOB APYr C APYrOM yKasaHo B AeNCTBYIOLLEM - C BO3MOXHOCTbIO YCTAHOBKM C MOBOPOTOM Ha 45° Bneso nubo
npamc-nucTe. BMpaBo
- Tennon3onaumoHHbIN KOXYX A5s HacTeHHoro yronbHnka RAUTITAN
Rp%z
6.1 CkpbiTas npoknagka Tpyb6onpoBoaoB u

ﬂpVICTeHHbIﬁ MOHTaX

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

Kpennenus ansa HacteHHoro yronbHuka RAUTITAN un noakntoyeHne apmaTtypebl
- MpepBapuTenbHO 3BYKOM30NMUPOBaHbI

- XecTkoe v rnbkoe ncnonHeHve

- OumHKOoBaHHas cTanb

- MNpocTtoTa ucnonb3oBaHus

- MNpeaBapuTenbHO N3OTHYTbIV HA 3aBOAE KPOHLUTEH

- AN pasnu4HbIX NPYMEHEHNI

- MoHTaxHas WwrHa B kavecTBe YHUBEpPCanbHOro peleHna anga KPOHLUTENHOB 0Cco0bIX dopm

MprcoeanHeHne K HaCTeHHbIM yCTaHOBKaM C HAaCcTeHHbIM yronbHukom RAUTITAN
- [InA npucoeanHeHns K MOHTaXXHOMY 3MeMeEHTY

- [InA rMncokapTOHHbBIX NANUT

- AN cKpbITOro MOHTaxa CnvBHOro 6ayka

- Ans ApeBeCHOCTPYXEYHbIX NnT
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6.2 OTKpbITas Nnpoknagka

Puc. 6-4. ®ukcupyrowuli xenob

Puc. 6-5. YHusepcanbHass mpyba RAUTITAN flex 3awenkusaemcs 8
ukcupyrowuli xenob

24

- [Ina oTkpbITON Npoknagkn Tpybonposoda OTANYHO NOAXOAUT
yHuBepcanbHasa Tpy6a RAUTITAN stabil:

- Jlerko rHeTcst

- He pechopmumpyeTtcs

- 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:

- MNoBbILLEHNE XKECTKOCTN U3TMOOB;

- YBenuyeHve paccTosiHUs Mexay KpenexHbIMu
xoMyTamu 8o 2,0 M He3aBMCUMO OT AvameTpa Tpyobl;

- YMeHbLUEHME N U3MEHEHUS ANWHBI B 32aBUCUMOCTM OT
Temneparypbl

- MNpepoxpaHeHne oT NpoBuncaHns 1 6OKOBbIX NPOrMOOoB;

- AKKypaTHbBI BHELLHWUIA BU[ B CIllyvae OTKPbITOM
npoknagku Tpy6 RAU-PE-Xa;

- YOOGHbIN MOHTaX

- Kpennenue HenocpeacTBeHHO Ha Tpyoby;

- He TpebyeTcst gononHutensHoe Kpennexue (Hanp.,
coeavHuTenNb AN NUHUA, U30feHTA)




6.3 Mpumepbl NPpUMEHeHUs1 KPOHLITENHOB

6.3.1 lpumep o60pynoBaHNA BaHHON KOMHaTbI

KpoHwTtenH O ¢ onUHHBIM
UIN KOPOTKUM HaCTEHHbIM
yronbHukom RAUTITAN

CoeauHUTENbHbIN
D “ yronok RAUTITAN ans
MOHTa)ka CIIMBHOIO KpoHwTenH UA ¢
K| Gauka noa LTyKaTypKy HaCTEHHbIM YroflbHUKOM
| RAUTITAN nop,
: LITYKaTypKY

KpoHwTerH D ¢ onuHHBIM 1nn
KOPOTKMM HaCTEHHbIM
yroneHukoMm RAUTITAN n ¢
KPOHLUTENHOM A58 0TBOAA Mo,

NAOH nnu

cugpo Bo3moxkHo Takke

BbICOKOTEMMEPATYPHOro nocneoBaTenbHaR
npoknagka

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

Ons oTBOAA NoA CUAOH nnu

TpybonpoBoza ¢

BbICOKOTEMMNEPATYPHOIro
KOJ1ieHa
Puc. 6-6. lMpumep npumeHeHUsi KPOHWMeUHO8 8 8aHHOU KOMHame U caHy3sne
C NoMOLLbI KPOHLUTENHOB MOXHO BbICTPO, HAaAEeXHO 1 yaobHO [} o
3aKpenuTb apmaTtypy ANg NOAKMIOYEHUA CAaHTEXHUKN. g |l
U o

MoHTaxHas LWnHa € ANMHHBIM U KOPOTKUM
HacTeHHbIM yronbHukoM RAUTITAN n ¢
KpenexHbIM aeMeHToM Ans cudoHa unm

BbICOKOTEMMNEPATYPHOro KONeHa
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6.3.2 [pumep o6opyAOBaHNSA KyXHU

KpoHwTtenH O 75/150 ¢ AnvHHBLIM Unn
KOPOTKMM HaCTEHHBLIM YrOfbHUKOM
RAUTITAN 1 ¢ KpOHLITENHOM AN OTBOAA
nof, CMPOH MUK BbICOKOTEMMNEPATYPHOIO

KoneHa

KpoHwTenH 75/150 ¢
OMNVHHBIM UM KOPOTKUM
HaCTEHHbIM YroflbHUKOM
RAUTITAN

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

KpoHwTewnH E ¢
ANVHHBIM U KOPOTKUM
HaCTEHHbIM YroflbHUKOM
RAUTITAN

Mcnonb3yeTtca
ans
NPUCOEAVHEHMS C
NMOMOLLIbIO
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

KpoHwTtenH O 100 ¢ 4NVHHBIM Unn
KOPOTKUM HACTEHHbIM YrofIbHUKOM
RAUTITAN

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

KpoHwTenH D ¢ ANUHHBIM unun
KOPOTKMM HaCTEeHHbIM
yronsHukom RAUTITAN n ¢
KPOHLUTEMHOM 4118 0TBOAA
noa cudoH nnu
BbICOKOTEMMEPATYPHOIo
KoneHa

Vcnon b3yeTcAa anda

p— KpoHwTeiH Z 42 unm Z 30 ¢ MRMces

MOMOLLbIO
ONMWHHBIM U KOPOTKUM
) MPOTOYHOrO
| HaCTEHHbIM YrOSIbHUKOM
HacTeHHOro
RAUTITAN
yronbHuKa

RAUTITAN Takxe

[na HaCTEHHbIX MOHTaXHbIX -
Ha KPOHLWTEeNHax

OOKOB C pacCTOSIHMEM MEXAY
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 anekTpuYeckre NPoToYHblE BOJoHarpeBaTenu (CM.
Tabn. 7-1) MoryT ncnomnb3oBaTbCs B COOTBETCTBUWN C MHCTPYKLUMUSMMU
narotoutensi ¢ cuctemonn RAUTITAN. ConocTtaBbTe TexXHUYeECKMe
XapaKkTepucTukM obopyaoBaHust (MakcuMarnbHoe paboyee AaBreHve
1 MakcvumarnbHas TeMnepatypa B paboyem 1 aBapuiiHOM pexunmMax) ¢
MakcvMManbHO AOMYCTUMbIMU pabo4ynmMn napameTpamMmm 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
0n1a ucrnonb3osaHusi ¢ cucmemol RAUTITAN, no cocmosiHuw Ha
uronb 2015 2o0a: dnsi HeobsizamesibHO20 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 06pa3oBaHune YpesamepHO BbICOKOTO
[AaBrneHvst u Temneparypbl.

Heo6xoammo cobrtofaTh ykasaHus npoussoauTens npubopa.

Pa3spelueHne Ha NogKrtoYeHre ra3oBbIX NPOTOYHbLIX BOgOHarpesaTenem K
yHuBepcanbHo cucteme RAUTITAN ans nuTbeBoro BogocHabeHns
1 OTONMEeHNs MoXeT ObiTb MPEeAOCTaBEHO TOMbKO NPOU3BOAUTENEM
npubopa.

7.3 EMKOCTHbIN BoAoOHarpeBartesb

YHuepcanbHble cuctembl RAUTITAN ans nuTbeBoro BOAOCHabXeHUs
1 OTOMMEHUSI MOXKHO MOAKI0YaTh U K EMKOCTHOMY BOZOHarpeBaTteso
npu MakcMmarnbHOW TemnepaType BOAbl B PeXMMe MOCTOSHHOro

notpebnenus 70°C

[nsa nogknoyeHns aneKTpuYeckmX 1 ra3oBbix
m NPOTOYHbIX BOAOHArpeBaTenein, a Takke apyrux
BMAOB BOAOHarpeBaTternen, KoTopble He yKka3aHbl B
HacTosiLen TexHn4Yeckon nHdopmMaumm B Ka4ecTse
pa3peLUeHHbIX, HEOOXOAMMO NONy4YUTb paspeLleHme nx
npoussoauTens. [Mpu aTom cneayet obpalaTe BHUMaHue
Ha Tun Tpy6 1 obnacTb UX NPUMEHEHMS.

74 CuctemMma 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 JOKYMEHTUPOBaHWE
m rMAPaBNMYECKX UCTbITAHNIA ABNAETCS
HEOTbEMIIEMbIM YCIOBUEM NP NI0ObIX MPETEH3NAX MO
rapaHTumn komnanum REHAU mnn B pamkax cornaiieHums ¢
LleHTpanbHbIM 06beanHeHem No BONpocam CaHUTapHoO-
TEXHUYECKOro, OTOMUTENBHOIO M KNMMaTU4eCKOro
o6opynoBanus (LOCTOK Mepmanun) o nepenaye
OTBETCTBEHHOCTMW.

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

CornacHo ctangapty DIN EN 806-4 nepea BBOAOM B 3KCMyaTaLmio
HeobXoAMMO NPOBECTU rMAPaBANYECKNE UCTIbITaHNS HA YCTAaHOBIIEHHDIX,
HO eLle He CnpsATaHHbIX NMHUAX TPy6onpoBoaoB.

CyXOeHnsi 0 repMeTUYHOCTU CUCTEMbI Ha OCHOBE MMEHLLMXCS AaHHbIX
VCTbITaHWI NOA AaBrieHneM (MOoCTOsIHHOe, NafatoLlee, NoBbILLaLLeecst)
MOryT ObITb CAeNaHbl TOJIbKO YCIMOBHO.

- epMeTUYHOCTb CUCTEMbI MOXET GbiTb MPOBEpPeHa TONbKO NyTem
BM3yarbHOro 0CMOTPa OTKPbITLIX NMUHWIA TpyGonpoBoaa.

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

Pasgenenve pr60l‘|pOBO,E|a Ha Gonee Merkue ucnbiTatenbHbIe y4acTku
NnoBbILIAeT TOYHOCTb pe3ysibTaToB NCMNbITaHUA.

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

8.2 lNMpoBepka Ha repMEeTUYHOCTb CUCTEM
NMTbLEBOro BOAOCHabxeHus Bogoun

8.21 MoaroToBka K ruapaBnnyYecKomy

ucnbiTaHUo

1. Heobxognmo obecneynTb OTKPbITBIV OCTYN K Tpy6onposoaam.

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

3. 3anonHute Tpybbl OT CaMOWN HUXHEN TOYKM (DUNBLTPOBaHHOW
Bogoun 6e3 fgoctyna Bo3ayxa.

4. C nomoLLblo KpaHOB yAanuTb BO34yX U3 CUCTEMbI O TEX MOp,
noka He ByaeT yCcTaHOBIEH BbIXOA BoAbl 6e3 Bo3ayxa.

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

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

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

m BNUSTb 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, u3 KoToporo
N3roTOBIEHbI TPYObI (TpybGa MOXET paclunpaTbCs ¢
yBENVYEHNEM LABIEHNS), MOXET HabntogaTbes
M3MEHEHME JaBlEHUs B CUCTEME.

WcnbiTaTenbHoe JaBreHve, a Takke AaHHble KpUBO
N3MEHeHWs [aBrieHVsl, CO3[aBaeMoro BO BpeMmsl
UCTbITAHUS, He MO3BONAT caenaTb 4O0CTaTOYHble
BbIBOJbl OTHOCUTENBHO rePMETUYHOCTU CUCTEMBI.
MoaTomy Becb TpyGONpPOBOA MUTLEBOM BOAbI, Kak TOro
TpebytoT cTaHAapThl, AOJHKEH ObITb MPOBEPEH Ha
repMeTUYHOCTb NOCPEeACTBOM BU3YyarbHOrO 0OCMOTpa.

8. Ob6ecneybTe, 4TOObLI TEMMNEPATYpa OCTaBanach rno
BO3MOXHOCTV MOCTOSAHHOW BO BPEMS UCMbITaHUSA Nog,
AaBneHvem.

9. TlloaroToBbTe NPOTOKON FMAPABANYECKNX UCTIbITAHWUM (CM. CTP.

33) n 3anuwmnTe AaHHbIe.
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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 coomeemcmeuu ¢ namsmkoli L|OCTOK

A Bpewms abidepxku (npu Heobxodumocmu, nodkayka)

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

[MocTeneHHO HapalLMBanTe UcnbiTaTeNbHOE AaBeHne OO YPOBHSI
11 6ap B cMcTeMe NMTbLEBOrO BOAOCHADXKEHMS.

Ecnu pasHuua TemnepaTyp okpyxatoLLen cpebl U BoAbl MPeBbILLIAeT
10 K, nepeg Hayanom ucnbiTaHui noa AaBrneHWeMm crnegyeT B
TeueHne 30 MUHYT OOXAaTbCHA BblpaBHUBAHUA TemnepaTtyp B
3arnonHeHHoOM TpybonpoBsoge.

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

OTmeTbTe UcnbITaTeNbHOE AABMNEHNE B NMPOTOKONE UCTbITAHUA.
Ewe yepes 30 MMHYT 3anuwunTe ucnbiTatenbHOe OaBreHue B
NPOTOKOSE UCMbITaHWI NOA, AABNEHNEM.

[MpoBepbTe BCHO CUCTEMY MUTLEBOrO BOAOCHAOGXeHUs1, 0COOEHHO
MecTa COeAMHEHWW, Ha npeameT yTeyek nyTeM Bu3yanbHOro
ocMoTpa.

Ecnun ucnbiTatenbHoe 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,
rMApaBrMYeckoe WCMblTaHWe MOXKHO 3aBepLUnTb.

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

RAUTITAN flex 8 coomeemcmsuu ¢ namsmkol LJ{OCTOK

A Bpewms ebidepxku (npu Heobxodumocmu, rnodkayka)

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

[MocTeneHHO HapalMBanTe UcnbiTaTeNbHOE AaBeHne OO YPOBHSI
11 6ap B cMcTeMe NMTbEBOrO BOLOCHAOXKEHMS.

MopoepxmBanTe UcnbiTatenbHoe AaBneHne B TeveHne 30 MUHyT.
Mpy HeobXxo4UMOCTU perynspHO BOCCTaHABMNMBAWTE UCTbITaTENbHOE
naBrneHve.

Yepes 30 MUHYT 3anuumTe UCMbITaTeNIbHOE AABIEHME B MPOTOKOI
MCMbITaHUN.

[MpoBepbTe BCIO CUCTEMY NMUTLEBOrO BOAOCHAGXeHUs1, 0COBEHHO
MecTa CoeAMHEHWN, HAa repMETUYHOCTb NMyTEM OCMOTpa.
lMocTeneHHO cHWXaNTe ucnbiTaTensHoe gaesneHue ¢ 11 6ap go
5,5 6ap 1 3anuwmnTe UCMbITaTeNbHOE AABMNEHNE B MPOTOKONE
MCMbITaHWI NOA, AABMEHVEM.

Cuutante ncnbiTaTenbHOE OaBreHne Yepes 2 yaca u
3anvmTe ero B MPOTOKON UCMbITAHWIA NOA AaBNEHNEM.
[MpoBepbTe BCIO CUCTEMY MUTLEBOrO BOAOCHAGXEHUS,
0COBEHHO MecTa CoeaMHEeHUN, Ha npegMeT yTedek nyTem
BU3yanbHOro ocMoTpa.

Ecnu ucnbitatensHoe aaBsneHne ynano:

CHoBa nposeauTe TLaTenbHbI 0CMOTP Tpybonposoaa, Mect
cnuBa 1 CoeauUHEHNN.

[Mocne ycTpaHeHWst NPUYUHbI NaJeHUs OaBneHus
noBTOpPMTE MPOBEpPKY AaBneHus B cucteme (warun 1-7).

8. Ecnu Bo Bpems B3yanbHOro oCMOTpa yTeYkn He 0BHapyXeHo,
TO UCNbITAHUA Ha repMeTUYHOCTb MOXXHO 3aBEpPLUUNTD.
8.24 3aBeplieHMe ruapaBnUYeCKUX UCNbITaHUN

[Nocne 3aBepLUeHUst UCTIbITAHWUIA NOA, AaBEHNEM:

1.

4.

VMcnbiTaHua noa faBrneHnem JOJKHbl ObiTh nogTeepXxaeHbl
B NMpoTOKone NCNbITAHUIA UCMOSNTHUTENEM U 3aKa34MKOM.

[leMoHTUpyTEe MaHOMETP.

lMocne npoBefeHUs UCMbITaHUIA NOA OaBRNEHUEM
TpybonpoBoa NUTbEBOW BOAbl MO CaHUTAPHO-TUTMEHUYECKUM
coobpaxeHuam criegyeT TaTernbHO NpoMbIThb (CM. . 8.4, cTp.
32).

CHoBa yCTaHOBUTE JAEMOHTUPOBAHHbLIE paHee
npeaoxpaHUTENbHbIE YCTPOMCTBA U CHETUMKM.




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

BaxxHasn nHdopmaums onst NpoBEAEHUS UCTIbITaHWUIA NPY NMOMOLLM CKaToro

BO3/yXxa Unv MHepTHOro rasa 6e3 npumecen macna

- Hebonblune yTeykn mMoryT ObiTb OOHapYXEHbI TOMbKO C MOMOLLbIO
[EeTEeKTOPOB YTEYKM MPU BbICOKUX UCMbITATENbHbIX AaBNEHUAX
(Harpy3o4Hoe ucnbiTaHne) 1 COOTBETCTBYIOLLEN BU3YyarbHOW NPOBEPKU.

- VameHeHWst TeMnepaTypbl MOTYT NMOBMNUSATb HA Pe3ynbTaT UCMbITaHWI
(nageHve nnu NoBblLLEeHVe AaBneHus).

- CxaTblii BO34yX UMK MHEPTHBIN ra3 6e3 npumecein Macna siBnsioTCst
ckatblMu razamu. Takum obpasom, oT obbema Tpybonposoaa
HanpsiMyto 3aBUCSAT oTobpaxaemble pe3ynbTaThl AaBneHus. bonbLuoi
ob6bem TpybonpoBoaa cokpallaeT BO3MOXHOCTb OGHapyxXeHus
HebonbLUMX yTeyeK C MOMOLLbIO NaJeHNs AaBneHus.

[eTtekTop yTeuku

Vcnonb3ynTe TONMbLKO Te AETEeKTOPbl yTeyek
(Hanp. neHsAwWwmeca cpeactea), KOTOpble WUMEIOT
pevcteytowyto  peructpaumio B8 DVGW, un  6Gbinn
yTBEPXOEHbI COOTBETCTBYIOLMM M3roTOBMTENEM Kak
NPUroAHbIe 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 unnu uHepmHoeo 2a3a be3 npumecel macna

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

C UcnbimaHue Haepyskol

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 3HayeHuUs1 8 3agucumocmu om obbema mpybornposoda
Tabn. 8-1. Obbembl mpybornposoda, epemsi 8bIOePXKU U
podo/LKUMEeNIbHOCMb UCHbIMaHul

1. Heobxoammo obecneunTb OTKPbITLIN AOCTYN K TpybonposBoaam.

2. Tlpu HeobxoaMMOCTH yaanuTe 3aliUTHblE YCTPOWCTBA U CHETUMKMN
1 3aMeHuTe ux oTpeskamu Tpyb nnm sarnyLukamu.

3. YcTaHoBWTE BbIMyCKHblE KNanaHbl B JOCTAaTOYHOM KOMYeCTBE U B
NOoAXoAALMX MecTax Ans 6e3onacHoro Bbinycka CXaToro
BO3/yXa.

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

5. TwaTtenbHO 3aKponTe BCe MecTa CrvBea.

m WcnbiTaTensHoe gaBneHre, a Takke Kpusas
konebaHu faBneHus1, BO3HMKaOLLEro BO BpeMsl

UCNbITaHWs, He NO3BONSAOT cAenatb
yOOBNETBOPUTENbHbIE BbIBOABI OTHOCUTENBHO
repMeTMYHOCTM cucTeMbl. [103TOMy BCS yCTaHOBKa
AN cucTeMbl NMTLEBOIO BOAOCHABXEHMS, KaK TOro
TpebyloT cTaHAapThl, 4OMKHA ObiTb NPOBEpeHa Ha
YyTEeYKM NOCPELACTBOM AETEKTOPOB yTEYEK M OCMOTpPA.

6. ObecneybTe, YTOOLI TEMNEpaTypa ocTaBanach Mo BO3MOXHOCTM
NMOCTOSIHHOMN BO BPEMS! UCTMbITaHUs MOA, AaBNEHNEM.
7. TloaroToBbTE 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 AABEHNE B CUCTEME
BogocHabxeHust o 150 mbap.
Mo ucTeueHUn BpeMeEHN BbIAEPKKM CHOBA YBENUYLTE AaBIEH/E.

3. Tlo ucrtevyeHnn BpeMeHn BblGEPXKKM HaUMHAWTE UCTbITaHUs Nog,
OaBlieHNeM: cumMTanTe UcnbiTaTenbHOE AaBMNeHne 1 3aHecuTe ero
B MPOTOKOM UCMbITaHWI BMECTE C laHHbIMU O
NPOAOIKUTENBHOCTU UCTbITAHUNA.

4. Tlo ucteyeHun BpeMeHN UCNbITaHWIA 3anuLLNTE UCTbITAaTENbHOE
[OaBreHne B NPOTOKOE UCMbITaHUA NOA AABNEHUEM.

5. TllposepbTe cuctemMy BOAOCHaGXeHMS, 0COBeHHO MecTa
COEZIMHEHWIA, HA FEPMETUYHOCTb NMOCPEACTBOM AETEKTOPOB
yTEeYeKk.

Ecnv ncneitatensHoe AaBneHve ynano:

- CHoBa npoBeauTe TLWaTeNbHbIN OCMOTP NUHUIA TpybonpoBoaa,
MECT CNnvBa ¥ COeVHEHNI C NCMONb30BaHNEM [ETEKTOPOB
yTeyek.

- YcTpaHuTe NpuyvHy NageHust AaBneHust u noBTopuTe
nHeBMaTn4eckoe ucnbitanve (waru 1 - 5).

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

1. TlocTeneHHO HapaliMBanTe UCNbITAaTENbHOE AaBneHne
B cucTeme BogocHabxeHus oo 3 6ap.

2. lMocne crTabunuszauuu p[aBneHUs CHoBa
yCTaHOBUTE UCNblTaTenbHoe gasneHve 3 6ap.

3. CuuTanTte ucnbiTaTenbHOE AaBfieHUE U 3anuLINTe ero B
NPOTOKOS UCMbITAHUNA.

4. Yepes
YPOBEHb

5. TllpoBepbTe cuCTeMy NUTbLEBOro BOAOCHabGXeHUs, 0COBEeHHO

10 MWHYT cuymTanmte wu 3anuunte

ncnblTatesibHOro gaBnexHns.

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

B cnyyae obHapyxeHuUst yTeuku npyu ocMoTpe:
- YcTpaHuTe yTeyky U NOBTOPUTE UCTIbITAHUSI HA TEPMETUYHOCTb
1 Harpy3o4Hoe McrbiTaHue B NOfHOM o6beMme.
6. Ecnu yteyka He obHapyxeHa, TO 3aHecuTe
pe3ynbTaTbl OCMOTpa B NPOTOKOI UCMbITaHWI NOA
[aBreHvem.
7. Tlo 3aBepLueHuWto ucnbiTaHwi cnepyet 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 ynaneHus 3arpsisHEHWI, BO3HMKLLMX MPU MOHTaXe U XpaHeHUH,
BCE CIMBHbIE OTBEPCTUS CriefyeT OTKPbITb HA HECKONbKO MUHYT B
cootBeTcTBMM co ctaHaapTom DIN EN 806-4 n namatkun LJOCTOK
“MNMpomblBKa, Ae3nHdeKuMs 1 BBOA B JKCnnyatauuio TpybonpoBoaos
NUTLEBOW BOAbI” U CMbITb 3arpsi3HEHNS 13 BOAOMNPOBOAA.

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

MpombIBka BO3ayLLUHO-BOASHON CMeChio TpybonpoBoaa yH1BepcanbHow
cuctembl RAUTITAN Ans nUTbeBON BOAbI M OTOMMEHMUS, Kak NpaBuIio,
He TpebyeTcs.

MbI pekomMeHayem MOMHOCTbIO CNMBaTh XWAKOCTb U3 Tpybonposoaa
NUTbEBOW BOAbI MO TMIMEHNYECKUM MPUYUHAM U MPU BO3MOXHbIX
3amopo3Kax, TOMbKO ecnv HeT HernocpeACTBEHHOW HeobXxoaMMoCTr
BBOJa ero B akcnnyataumo. ONopoXXHEHHY CUCTEMY Nepes BBOAOM
B 3KCMyaTauuto cneayet TwartebHO NPOMbITh.

Ecnn cuctema pomkHa ocTaBaTbCs 3amnOfTHEHHOW, HO MpU 3TOM ee
JKCMyaTaums He OCyLLEeCTBMNSETCS, TO B COOTBETCTBUM CO CTaHAApTOM
DIN EN 806-4 npombiBKa MO rMrMEHNYECKUM MpUYMHaM OOJDKHA
NOBTOPSATLCS C PErynsipHo.

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

Ha cregyrlnx cTpaHuuax npueeeHbl 6naHku NPOTOKOSIOB UCTbITaHWUN
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 ruapaBnmyeckoro ucnbiTaHuA

1. [aHHble 06beKTa

OObeKT:

Q @
~ REHAU

Unlimited Polymer Solutions

Opl’aHVI3aLI,VIF|-38Ka3‘-WIKZ

Ynuua/Homep goma:

MHaekc/Hac. nyHKT:

2. WcnblTaHus nog gaBneHnem

Tpy6onposog ¢ Tpy6ort RAUTITAN stabil (npy Heobxoavmoctu B

Tpy6onposog RAUTITAN flex (npu HeobxogumocTu B codeTaHnm ¢

co4yeTaHuu ¢ MeTarin4eckumm pr6aMM)

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

RAUTITAN stabil unu ¢ 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 6bina npoesepeHa BCA cuctemMa nuTbeBoro
BOAOCHabXeHUs1, B 0COBEHHOCTN MecTa CoeAMHEHWN,
nocpencTtBoM OCMOTPA - YTEYKU He O6Hapy)KeHbI

]

Ha repmeTnyHOCTb Gbina npoesepeHa BCA cuctema
NUTHEBOTO BOAOCHABXEHUs! nocpencTesoM ocMoTpa €
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 Gbina npoBepeHa BCA cuctemMa nNnnTbeBoro BOAOCHa0XeHWs, B 0COOEHHOCTH
MecTa CoegMHEeHNN, NocpeacTBOM OCMOTpa - YTE4YKN HE OGHapy)KEHbI.

[ ] Cucrema nuTbeBOro BOAOCHAGKEHMUS MOMHOCTLIO repMeTHUYHa.

4. TlopTBepxaeHue

[na 3akasyuka:

[ns ncnonHutens:

HaceneHHbI NyHKT:

[arta:

MpunoxeHus:
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Q @
~ REHAU

Unlimited Polymer Solutions

MpoTokon ucneiTaHun nof pasnexHvem: cuctema RAUTITAN ot komnaHunm REHAU (Cuctema nutbeBoro
BOAOCHabXeHus1), ucneitaHns B cootBeTctBuM ¢ namatkon LLOCTOK dopmynsp mcnbiTaHns nog AaBrieHneM npu
noMoLLM 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 BOAOCHABGXeHWs 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 BCs 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)

KoadbdpuumeHT conpoTuBneHns ¢
HapyxHbii guameTp

CokpawieHne  [paduyeckuii
COTNacHo cumeon?,

OutnHn" Pa6. craHg. yMpoLLeHHoe Tpy6bl d, [MM]
DVGW W n3oGpaxeHue 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
COEAVHEHVS 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 ogHy

9 AMHILY 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 YroNnbHYK)
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 MPOUHUKa C HAUMEHbWUM PasMepoM YMEHbWEHHO20 MpPoUHUKa ucnonb3yemcs 0ns
pacdyema nymu riomoka

2) YcnosHoe o6o3HauyeHue 8 chopmyrie v Orisi CKOpocmu romoka ykasblieaem MecmorosioxeHue amasnoHHOU OmMHOCUMeibHol CKOpocmu 8 cmaHd0apmHoM U
CcoeduHUMeIbHOM 3f1leMeHme

3eTa-3HayeHus], ykaszaHHble B Tabnuue, SBnsitoTcs Bblaepkkol 13 nporpammbl dutnHroB RAUTITAN. 3eTa-3HaueHUst Bcell nporpammbl (OUTUHIOB
VHTErpupoBaHbl B MPOEKTHOE NporpaMmmMHoe obecrneveHue ot komnaHum REHAU. 3etasHaveHns otaenbHbix dputuHro RAUTITAN PX, RAUTITAN
RX+ 1 RAUTITAN SX moryT 6bITb NpeaocTaBneHbl N0 0TAENbHOMY 3anpocy.

35



9.2

Tabnuua noTepb AaBneHUA ANA CUCTEM NUTLEBOroO
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 AnA CUCTeM NUTbeBoOro

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 HKHIM MOAKIIOHEHNEM 52
TpybonpoBoga oTonneHus 41 134 [MpsiMoe noaknoYeHne ¢ 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 FOPSHON 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 makcumanbHOW 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 PacwwwupeHnue npucoeguHuteneHbix rapHutyp RAUTITAN
121 KomnnekT M-o6pasHbix NpucoeanHUTENbHBIX TPYOOK K paguatopy 55
RAUTITAN 13 HepkaBetoLLen cTanu Ans NOAKMIYeHNs K
OTOMUTENBHLIM NPUGOPAM C HKHUM NMOAKITOYEHNEM 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
NpMBopam 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 ¢ NOMOLLbIO YHUBepcanbHON
Tpy6bl RAUTITAN flex n komnnekTa npucoeguHUTENbHbIX
3/1EMEHTOB 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 oTonuTensbHbIM 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 Komnnex '-06pasHbix npucoeanHuTenbHbIX TpyGok 174  3amblkaloLLmMil y4acToK C BO3AYXOOTBOAYMKOM 62
RAUTITAN 3 HepxaBeloLue/ CTarnm A MoAKIoYeHus 175 PacnpepenutensHas rpebeHka ¢ HaABWKHBIMU Mnb3amn (3
K OTONMTENBHLIM NPMGOpPaM ¢ HKHUM nofknoveHrem 50
13.2 Bnok npucoegnHutensHbin RAUTITAN stabil ans 176 MOHT&XHbI KOMNNEKT AN TENNOCHET KA 63
OTONUTENBLHOO MPNUBOPA C HIKHIM NOAKITIOYEHNEM 51 177 PacnpepenurernbHble Wkadbl 63
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18 MoaknioyeHne oTonuTenbLHOro Npmubopa

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

kaHana 64
18.3 KomnnekT Teneckonnyecknx yrnoBbIx

pe3b603aKUMHbIX 3NTIEMEHTOB 67
18.4 KomnnekTbl IpUcoeaAnHNTENbHOW rapHUTYPb!

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 obopyaoBaHus 69
19.3 [MpoTokon rmgpaBnMYecKkux NCNbITaHUA: cucTema

RAUTITAN komnaHum REHAU (MOHTax oTonneHus) 69
20 Tabnuubl noTepu AaBneHus 4l
201 Pacyét onsa 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 (pacwvpenune 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 noTtepb 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

n 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 (pacwwpenwne 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
CoeauHuUTeNbHbIE 3NIeMEHTbI A1 NOAKITIYEHUA 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 ycTonumnBa k KucnopoaHom
anddysun bnarogapst antoMMHUEBOMY MOKPLITUIO.

- YHuBepcanbHasa Tpy6a RAUTITAN flex nmeeT B ocHoBe MaTepuan
RAU-PE-Xa ¢ KUCrOPOAHBIM 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 u3
RAU-PE-Xa ons Tennosbix KOMMyHuKaumuin cornacHo DIN 4726/DIN
EN ISO 15875 - knacc npumeHeHus 5, n Tpebyemyto ansi 3Toro
3aLUMLLEHHOCTb OT KUCOPOAHON Anddy3nmn Ans yHuBepcanbHOn
Tpy6sl RAUTITAN flex.

TexHUKa coeauHEeHUIN C NOMOLLbI HAABWXHbIX MMNb3

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

- WcnonbayeTcs Ansa yknagky nopf WUTyKaTypKy UNn B CTsbkke 6e3
PEBU3NOHHbIX IFOYKOB UM aHanormMyHoro obopyoBaHUsi CornacHo
DIN 18380 (VOB/C).

- CoegmnutenbHble anemeHTbl RAUTITAN Henbas

E nyTaTb C COEANHUTENBHBLIMU 3NIEMEHTaMMU
naHenbHOro OTOMNMEHNS/OXNaXKaeHUS.

- B cucteme otonneHus paspeluaeTcs UCNoNb3oBaHNe
TonbKko coeanHuTenbHbix anemeHToB RAUTITAN.

- TpebyeTtca cobntogeHune TpeboBaHui K pasmepam
COEAMHUTENbHbIX 371EMEHTOB.

- ToyHas nHdopMaumst 0 KOHKPETHOM Ha3HaYeHUN
onpeaeneHHbIX COeAMHUTENbHbIX 31IEMEHTOB
npvBefeHa B 4ENCTBYIOLLEM Mpanc-nucTe.

42

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 TEMMOHOCUTENO
MOXeT NMPUBECTU K MoBpexaeHuto Tpybonposoaa.
[nsi npumeHeHns yka3aHHbIX cpeacTB TpebyeTcs
nony4YnTb paspeLleHne Ux Npou3BoanUTENs U oTaena
akcnnyatauun REHAU.
Mo aTomy Bonpocy obpatuTech k NpeacTaBUTENSAM
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 “OTonneHue 3gaHuii - ycTaHOBKa Y EMOHTaX

BOASIHbIX CUCTEM oTonreHus”

10.6

Mpoknagka Tpy6 cuctembl RAUTITAN ans nuteeBoro BogocHabxeHust 1

Cuctema conHe4yHoro HarpeBa

OTONMNeHNs1 Mexzay 6akoM-akKyMysiTOpOM U COSTHEYHBIMU KOmnnekTopamm
(NEepBUYHBIV KOHTYP) He [OMyCcKaeTcsl 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 U KOHBEKTOPbI) CTaHAapTHasa Tennosas
MOLLIHOCTb OnpeaenseTcs Ha OCHOBe TemnepaTtypbl nogasaemon (75
°C) v obpatHoi Boapl (65 °C), npeaHa3Ha4YeHHOW A5t OTOMMNEHUS.

M3-3a pasHuLbI TeMnepaTyp BKIOYEHUS U BbIKIMIOYEHUS B TepMocTaTax,
noTepb Ternna B TPy6ONPOBOAHBIX CETAX U CHUMKEHUSI TeMnepaTypbl B
HarpeBaTerbHbIX KOHTYpaXx B Liefsx aHeprocoepexxeHns makcumarnbHas
TemnepaTypa Ha npakTuke coctaenset okono 70°C. 310 yuntbiBaeTca
B pacyeTHblX Tabnuuax MHOTMX W3BECTHbIX W3roToBUTENEW

OTONUTENBHOrO 0GOPYAOBAHNSI.
CucTtema noakoYeHnss CUCTEMbI OTOMMEHUS U3

E MAVHTYCHOrO KaHana

MopnepxuBariTe MakcMarbHyo TemnepaTypy nogayu
Ha ypoBHe 70 °C.

11.2 MnaBarowWwmmn pexxmm oTonseHus

OTonuTenbHble CUCTEMbI PEAKO IKCMyaTUPYOTCS NpU HEU3MEHHOW
TemnepaType B TeyeHue BCero cpoka cnyx6bl obopynoBaHus. B
ctrangaptax DIN EN ISO 15875 ([MonumepHble cuCTeMbl MUHUI
Tpy6onpoBOAOB AMS ropsyen N XONo4HON BOAbI - CTPYKTYPUPOBAHHBIN
nonuatuneH PE-X) n DIN EN ISO 21003 (MHorocroiiHble KOMNo3nTHble
CUCTEMbI NIVHWIA TPyBONPOBOAOB ANS NPOKNaAKV NIMHWIA TpybonpoBoaos
Ons Tennow u XonoAHOW BOAbI B AOMaXx) AaeTcs pacyeT pasnuyHbiX
BapyaHTOB 3KCMNyaTaLuMOHHbIX NapameTpoB, Hanpumep, Ana netHen/
3UMHeN akcnnyaTaummn. MaHavanbHbIn Cpok cnyxbbl obopyaoBaHns B
3TOM HOpMaTuBE pasferieH Ha HeCKOSbKO MepuoAdoB C PasfuYyHON
TemnepaTtypon aKkcnnyaTauum.

Heobxoammo yynTbiBaTh CreadytoLime NnpakTuyeckne ycroBus:

JleTHsAS 1 3uMHSAS aKcnnyataymnsa

- PasnunyHble TeMmnepaTtypHble peXxunumMmbl BO BpeMAa OTONUTENbHbIX
nepuoaoB

- Cpok criyx6bl: 50 net

Hwxe npviBeaeHbl NpeanonoxuTenbHble faHHble 06 aKkcnmyaTaLuyoHHOM
CpOKe Mpu pasHbIX TemnepaTtypax Ans obLiero cpoka cnyxobl 50 net
Ha NpuMepe NOAKMIYEHNs BbICOKOTEMMNEPATYPHOro paauaTopa (knacc
npumMeHeHust 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)

- AapuiiHas 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 OTOMMNeHNs!
SIBNSIETCS HU3KOTEMMEepaTypHas CUCTEMA OTOMIIEHMSI.

11.3  [NoCTOSAAHHbLIN peXUM oTONNEeHUs

,D,J'IS:I NOCTOSIHHOM KCnnyatTauuun bes y4yeTa NneTHero n 3MMHero pexmnma
He OonyCKaeTCa npeBbllleHne crneayrlmnx 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 MakCMMmarbHbIMU

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 wapoBbix KpaHOB - MpoxoaHas KOHCTPYKLWS
[ CranpapTHble KnanaHb!, MMetoLmMecs: B Mpoaaxe

44

Mopaknio4yeHue K oTonuTenibHOMY npuﬁopy Cc
HWXHUM noaKn4yeHnem

KomnnekT -06pasHbiXx NpucoefunHUTENbHbIX TPybokK
RAUTITAN gnsa otonutensHoro npnbopa

- 13 HepxaBgetoLlen 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
Tpy6bl RAUTITAN stabil
(cm. . 12.4, cTp. 47)

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

MoaknioyeHne K oTonuUTeNnbLHOMY nNpubopy ¢
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 ¢ HUXKHMUM 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 Pe3bbo3axkMHble coeguHeHust G % - 15 12406011003
[BonHasa gekopaTuBHas Haknagka anst oopMeHus
BbIXOAa NPUCOEANHUTENBbHbIX TPYOOK 13 nomna unu u3
1| 1 CTEHbI, pasbeMHasi, 12686741001
Mexocesoe paccTtosHune 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 hMKCUpyLWMIA yronok, pasmep 16/250
1 KomnnekT M-06pasHbix NpucoeanHUTENbHBIX TPYOOK
RAUTITAN ans noakntoyeHns k oTonutensHoMy npubopy,
BKItOYas huKcupyrowmia yronok, pasmep 20/250 12663921001

KomnnekT M-06pasHbix NpucoeanHUTENbHbBIX TPYOOK
1| 1 RAUTITAN u3 meaw, Bkntoyas puKCMpyoLwmii yromnok, 12664121001
pa3mep 16/250

Tabn. 12-1
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12.3 KomnnekT T-o6pa3Hbix anemeHToB RAUTITAN onst nogknio4veHUs K oTonuTenbHbIM Npuéopam ¢
HUWXXHUM NoaKno4vYeHnem

B cooTBeTCTBMM C AVPEKTUBOW CTPOUTESBbHOMO
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 npucoeanHuTenbHbIXx Tpybok RAUTITAN
ANS MOAKIIOYEHUS K OTONUTENbHBLIM Npubopam 310
paccTosiHMEe MOXET ObITb MEHbLLE.
Ecnu nnanvpyeTca aaHHbIn BapyMaHT Npoknaaku, To
Puc. 12-6 pekomeHayeTcs nepes Hayarnom BbINOMHeHUs paboT
cornacoBarb X C 3aKa34vMkoM B MMCbMEHHOM BUeE.

Puc. 12-7
ApTtukyn Kon-Bo HaumeHoBaHue apTukyna KaTtanoXxHbl Homep

Mapa LwapoBbIx KpaHOB C COeaUHUTENbHBLIM

1 Hunnenem G 1/2 x G 3/4, npsimoit 12407271001

2 Peabbo3axumMHble coeamHennsa G % - 15 12406011003

2 T-obpasHas Tpybka RAUTITAN ans nogknioyeHns k
pagunatopam - 16
MoHTaxHas gnvHa: 250 mm 12662821001
MoHTaxHas gnuHa: 500 Mm 12408511001
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 gnvHa: 1000 mm 12663121001

[lBoriHasa gekopaTtmBHas Haknagka ans oopmneHns
BbIXOAa NPUCOeaNHUTENBbHbBIX TPYOOK 13 nona unu 13
1 CTeHbl, pa3beMHas, 12686741001
MexoceBoe paccTtosiHue 50 mm.
LiseT: Benbin RAL 9010, pa3mep 15

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

Tabn. 12-2
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12.4 lpsimoe noaknoYeHUE € NOMOLLLIO 12.5 T[psimoe nogknoYeHNe C NOMOLLLIO

yHuBepcanbHon Tpy6bl RAUTITAN stabil k yHuBepcanbHoi Tpyobl RAUTITAN flex n
oTonuTerlbHOMY NPUGOPY C HUXKHUM KOMMMeKTa NpUMcoeaAnHUTENbHbIX 3JIEMEHTOB
noaknyYeHnem K OTONMUTEeNbHOMY NPUGOPY C HKHUM
noaknoyYeHnem
stabil flex

(4]

Puc. 12-8 Puc. 12-10

Puc. 12-9 Puc. 12-11
ApTukyn Kon-Bo HaummeHoBaHue apTukyna KaTtanoxHbin Homep
Mapa LwapoBbIX KpaHOB C
4] 1 CoeaVHUTENbHBLIM HUNnenem G 12407271001
1/2 x G 3/4, npamow
2 Pe3abbo3axnmHoe coefHeHne ¢ 0GXUMHBIM KOMbLIOM 12664521003
RAUTITAN stabil 16,2 x 2,6
unn
2 Pe3bb0o3axnmHoe coefguHeHne ¢ 0OXKUMHbBIM KOMNbLIOM 12664621003
RAUTITAN stabil 20 x 2,9
[iBonHasa gekopaTnBHas Haknagka ans oopmneHns
BbIXOAa NPUCOEANHUTENBHBLIX TPYOOK U3 nona unu u3
1 CTeHbl, MeXLeHTpoBOe paccTosiHue: 50 mm 12407771001
LiBeT: Benbin RAL 9010, paamep 15
KomnnekT pe3bb03aKMMHbIX COEANHEHUI C OOXMMHBIM
a 2 konbLiom RAUTITAN flex 16 x 2,2 12663521003
4] 1 KomnnekT ansi nogkmnoyeHunst otonutensHoro npnbopa 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
oTonuntTenibHbIM npuﬁopaM Cc 60KOBbIM Ansd noaknw4veHUsA K otonnteribHbIM
nogknw4vyeHunem an6opaM Cc OOKOBbIM nogaknr4yeHnem
5] a
Puc. 12-12 Puc. 12-14
Puc. 12-13 Puc. 12-15
CobntoganTe ouumanbHble TpeboBaHNS Ha
CTp. 46.
ApTukyn Kon-Bo HaumeHoBaHue apTukyna KaTanoXxHbin 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] @ 2vnnd  HapswxHas runb3a 20 RAUTITAN PX 11600021001
2 -o6pasHble npucoeanHuTensHble Tpyokn RAUTITAN
Ans oTonuTensHoro npubopa - 16
MoHTaxHas annHa: 250 Mm 12662421001
MoHTaxHas anuHa: 500 mv 12409311001
8 MoHTaxHas anuHa: 1000 Mm 12662521001
-06pasHble npucoeauHuTensHble Tpyokn RAUTITAN
ons otonutensHoro npubopa - 20
unn MoHTaxHas anvHa: 250 mm 12662621001
9 MoHTaxHas anuHa: 500 mm 12409411001
MoHTaxHas anuHa: 1000 mm 12662721001
DUKCHPYIOLLMIA YTONOK C MEXOCEBBIM paccTositHueMm 50Mm, ¢
B 2 3ByKoMsonupytoLeit warbon, Jobenem 10 mm, 12404571002
OLMHKOBaHHbIM camope3oM SW 13 1 wanboi.
2 T-o6pasHas Tpybka RAUTITAN ansa nogknioveHus K
oTonuTenbHbIM npubopam - 16 12662821001
MoHTaxHas anvHa: 250 mm 12408511001
MoHTaxHas ,EU'WIHaE 500 mm 192662921001
(6] MoHTaxHas anvHa: 1000 mm
nunm
2 T-obpasHas Tpybka RAUTITAN ansa nogkmoyeHns K 12663021001
oTonuTensHLIM npubopam - 20 12408611001
MoHTaxHasa anuHa: 250 Mmv 12663121001
MoHTaxHas anuHa: 500 mm
MoHTaxHas anvHa: 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, MMeLWwmMecs B Npoaaxe

&

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

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

MpucoeonHUTENbHBIN 60K ANS NOOKMOYEHUS K
oTonuteneHbiM Nnpubopam RAUTITAN stabil (cm. rn.
13.2, ctp. 51)

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

HenocpencteeHHOe NoakoYeHne yHUBepcanbHbIMU
Tpy6amm RAUTITAN stabil (cm. rn. 13,4 cTp. 52)

4]
) @
‘ RO

(D

stabil

stabil

KOMI'IJ'IeKTleLIJ,VIe Aana noaknktyYeHna K OTonnuTesibHbIM
an60paM ¢ 60KOBbIM NOAKINIOYEHNEM

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

[@ HenocpencTBeHHOe NOAKMOYEHME K
oTonNUTENbHBIM 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
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131 KomnnekT MN-o6pa3Hbix npucoeamHuTenbHbix TPy60ok RAUTITAN 13 HepkaBetowen ctanu gns
NOAKITHYEHUA K OTONUTENbHbIM NPUGOPaM C HUKHMUM NMOAKIMYEeHUeM

Puc.13-2

ApTtukyn

Puc. 13-3

Kon-Bo HaumeHoBaHue apTukyna

Mapa LwapoBbIX KPAaHOB C COEAMHUTEbHLIM

KaTanoxHbI Homep

1 Hunnenem G 1/2xG 3/4, yrnosow 12407371001
2 Pe3bbosaxnmHble coeanHerus G % - 15 12406011003
-06pa3sHble NpucoeauHUTENbHbIE TPYOKM
2 RAUTITAN ans otonutensHoro npubopa 16/250 12662421001
unm
2 -06pa3Hble NpucoeanMHUTENbHbIE TPYOKN 12662621001
RAUTITAN ans otonutensHoro npubopa 20/250
[1BolHas aekopaTuBHas Haknagka ans opopMneHns Bbixoda
npucoeavHUTENbHbIX TPYOOK U3 nomna unm u3 cTeHbI,
(1 1 pasbemHas, 12686741001
MexoceBoe pacctogHue 50 Mmm.
LiseT: 6enbin RAL 9010, paamep 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 cogepaLumm
TOPXNOPYrNeBOAOPOAOB U ranoreHoB

- Tennousonsiums cooTBeTCTBYyET 3akoHy 00
aHeprocbepexeHun (EnEV)

- C kpenexHown neHTon

- OnpeccoBka 1 NpoBepoYHOe ncnbiTaHne 6e3
pagvaTopa: nputovHasi u obpatHas maructpanb
coeanHeHbl TPYOHbIMM KOreHamm

- MNepemMeHHas BbICOTa NOAKIIOYEHNS

- CcTeMHo ncnbiTaHHble pe3bboBble COeAVHEHNS U
apmaTypa

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

TpybHas acTakaga Onoka nogknovYeHus
m pagnatopa RAUTITAN stabil ncnonesyetcs
TONbLKO ANS UCMbITaHWA Nof AaBreHnem u ¢asbl
NPOBEPOYHOro wucCnbiTaHuda. [Ons AnuTenbHOro
MCMOMb30BaHWsI CUCTEMbI OTOMIEHNS yaanuTe TpyOHYHo
acTakagy v NoAcoeaAvHUTE pagmaTtop C KnanaHoMm
UNW 3aMblKaloLLMIA y4aCTOK C BO34YyXOOTBOAOM.
OTpexbTe TpyOHY acTakagy 3a npefenamu paguyca
n3rmba, 4To6bl OTPE30OK YNIOTHEHUS Pe3bObOBbIX
CoeanHEHUIN C OBXNUMHBIM (OUTUHIOM He Haxoauncs B
Puc. 13-5 30He n3rnba. B pesynbTate MakcumarnbHas nonesHas
ONvHa coeauHUTenbHoW Tpyobl coctaBnseT 140 mm
OT NepefHero Kpas u3onvpyoLlero 6noka.

ApTurKyn Kon-so HawnmeHoBaHve apTukyna KaTtanoxHbin Homep

Mapa wapoBbIX KpaHOB C COeANHUTENbHBIM

1 Hunnenem G 1/2xG 3/4, yrnoson 12407371001
Pe3bbo3axnmHoe coeanHeHne ¢ 00KNUMHbIM
2 konbLiom RAUTITAN stabil 16,2 x 2,6 12664521003
1 Briok NOAKIIOYEHNSA K OTOMNTEMbHbIM nprubopam 11101981001
RAUTITAN stabil
[BovHas gekopaTuBHas Haknagka anis oopmrieHus
1 BbIXOAa NPUCOEAMHUTENbHbLIX TPYOOK 13 nona unm us 12407771001
CTEHbIl, MEXLIEHTPOBOE paccTosHue: 50 mm
LiseT: 6enbinn RAL 9010, pasmepbl 16/20
HapswxHas runb3a 16 RAUTITAN PX (npu npsimom
2 nogknodeHnn k doutuiram RAUTITAN, Hanpuvep, K 11600011001

TPOMHUKY).

Tabn. 13-2
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13.3 MoHTaxHbIn y3en otonneHnsa RAUTITAN 13.4 Tpsamoe noakniovYeHne ¢ NOMOLLbIO
ANs OTONUTENLHOro NPUGopa ¢ HUKHUM yHusepcanbHou Tpyobl RAUTITAN stabil k

nogknrw4veHuem

OTONUTENILHOMY NMPUBOPY C HUKHUM

noaKnrw4veHnem
stabil

a
Puc. 13-6 Puc. 13-8
e — |

a <

Puc. 13-7 Puc. 13-9
ApTtukyn Kon-Bo HaumeHoBaHue apTukyna KaTanoXxHbIn Homep

é\g—'}: I'Iapa LLapoBbIX KpaHOB C COeANHUTESTbHbIM
4] = ! Hunnenem G 1/2xG 3/4, yrnoson 12407371001

[1BoViHast gekopaTuBHas Haknagka ans opopMIeHns Bbixoda

1 NpUCOeaVHUTENBHbLIX pr60|.< 13 nosia unm u3 CTeHbl, 19686741001
MeXLeHTPoBOe paccTosiHue: 50 Mm
LiBeT: Benbii RAL 9010, pa3mep 15

2 Peabbo3axunmHble coeanHennsa G % - 15 12406011003

CoepnuHutenbHasa Tpyba pagmatopa R 72 x 15,

2 HepkaBetoLlas cTanb 12613131001

1 MoHTaxHbIn y3en otonneHuns 16 x 2,2 - Rp’z 12409211401

2 HapewxHas runb3a 16 RAUTITAN PX 11600011001

2 Pe3b0603axxnmHoe coeguHeHNe ¢ 0OXUMHBLIM KOMbLOM 12664521003
RAUTITAN stabil 16,2 x 2,6

nnm 12664621003

2 Pe3bbo3axnmHoe coeguHeHne ¢ 06XKMMHbIM 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

W
@ gt

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 npucoeauHuTenbHble Tpyokn RAUTITAN ans 12662421001
5] oTonutensHoro npubopa 16/250
‘to unm
2 M-o6pasHble npucoennHuTenbHble TPYGk RAUTITAN ans 12662621001
oTonutensHoro npubopa 20/250
2 MepexoaHuk ¢ HapyxHoi 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
QNNEMEHTOB NPUCOEOUHEHUA
OTOMUTEJIbHbLIX MPUBOPOB

141

TexHonorn4yeckue XapaKTepucTukun

anCOGAMHeHMe oTonuTenbHOro npuﬁopa KOMMNJNEeKTyroWnumMn ana nogknoveHua

[-o6pasHble
NpUCoeaNHUTENbHbIE
Tpybkn RAUTITAN k

oTonUTENBHBLIM NpUGopam

Komnnekt M-o6pasHbix
NPUCOEANHUTENBHBIX
Tpy6ok RAUTITAN «k

oTonuTenbHbLIM Npubopam

KomnnekT MefHO-naTyHHbIX
[-06pasHbIx
NpUCOEaVHUTENBHbIX
Tpybok RAUTITAN «k
oTonuTenbHbLIM NpuGopam

T-obpasHble TPyOKM
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 Mpu HeobxogumocTy No
®ukcaums 1cronb3oBaHue 1Cronb3oBaHve pekomeHayeTcst MECTY MOHTaxa
PUKCUPYIOLLIMX YTONKOB PUKCHPYIOLLIMX YrONKOB mcnonb3oBaHne
UKCMpYoLLNX
YrornkoB
OunameTp TpyObI 16120 16120 161 20
250, 500, 1000 mm 250 mm

OnuHa Tpy6Kkn

250, 500, 1000 mm

Pe3bbo3axxmmHoe
coefvHeHue

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

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

14.2

Pe3b603aXkMMHble coeAMHEHUs

Meau

Puc. 14.1. Pe3abbo3axumHoe coeduHeHue G % - 15
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- Ong pasmepa Tpyobl 15 x 1,0 Mm
- CoegnHuTenbHble TPyObl U3 HEPXKaBEOLLEN CTanu

- CoegnHuTtenbHble TpyObl U3 Mmeau
Mpwn ncnonb3oBaHun pesbbosoro coeanHenns G % - 15 He TpebyeTca

- 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 Tpyokun RAUTITAN n3
Hep)xaBeloLLe cTany Ans paguartopa

- Komnnekr M-o6pasHbix npucoeamHntensHbix Tpybok RAUTITAN 13

OI'Ipe,D.eJ'IeHHbIPI MOMEHT 3aTAXKU, MOCKOJIbKY pe3b6OBbIe coeanHeHunsa

3aTArmnBaroTCAa 40 ynopa.



14.3 OCHOBHbI€ NOJIoXeHUs

[MocTosiHHbIE kKoNnebaHus TemMnepartypbl B CUCTEMAX OTOMNJIEHUA
npuBOOAT K MEXaHUYECKUM Harpyskam Ha npucoeaunHuTenbHble
NeMeHTbl pagunatopa n nx peSbGOBble coeJMHEeHUA.

Ecnu atn nepeMeHHble Harpyskm 6eCI'IpeI'IF|TCTBeHHO B03,D.eVICTBleT
Ha coegunHeHna pagunartopa, To 3TO MOXeT NpUuBecTu K
HerepMeTn4yHoOCTU p93b6OBOFO coegUHEeHNA Unu K noBpexgeHnam
MeTannmyecknx coeguHUTErNbHbIX 31TEMEHTOB.

Ob6s3aTenbHble TPe6OBaHUA NO yCTAaHOBKE

[ns obecneyeHnss NOCTOSIHHOTO repMmeTM4YHOro nogKnyeHnsa
paonaTtopa cobntopavite cneaywuwive ob653aTenbHble MOHTaXHbIE
NHCTPYKUNN:

- Bcerga pacwvpsinTe koHLbl TpY6 BCEX NPUCOEANHUTESBHBIX
rapHUTYp C NOMOLLBIO paclumputensHon ronoskn 15 x 1,0 RO /
QC, 4TOBbI MCKMIOYNTL MEXaHUYEeCKMe BO3AENCTBMSA Ha
repMETUYHOCTb 3TUX Pe3bOOBbLIX COEANHEHNI.

- 3akpenute MUTUHIM C MOMOLLbIO Y3Ma KpenneHns Ha Y4epHOBOM
nony, 4Tobbl 3bexaTb NepeMeHHbIX Harpy3ok Ha [-06pa3Hble
npucoeanHUTENbHbIe 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 npucoeanHUTEeNbHbIX TapHUTYP U3 Hep)KaBelOLLl,eVI cTtanun
pekoMeHAYyeTCA UCnosib3oBaHUe KpenexxXHoro ysna.

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

14.4 PaclwumpeHue npmMcoeguHUTENbHbIX

rapHutyp RAUTITAN k paguatopy

E Ha pe3b6oBbIX COeANHEHNSX C MSTKM

ynnoTHeHveMm (pe3bboBoe coeanHeHne G % -15)
Ha eBpokoHyce G % paclumpbTe KOHLUbl Tpy6bl 15 x 1,0
Ha Bcex npucoeanHuTernbHbIx 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 NPUCOeaNHUTENbHBbIN
3MEeMEHT.

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

— =

Puc. 14.4. O0HoKpamHoe pacwupeHue KoHya mpybbl

Puc. 14.5. Pacwupbme KoHey mpybbi

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

Puc.14.5. @ukcupyrowuli y201oKk

KpenneHuve M-06pasHbix NpUcoeAnHUTENBbHBIX TPYOOK Ha YepHOBOM

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

- MNMpepoTepallaet narnbaroLme HanpsxeHud, 7.e. Bcrneacrtene
TemnepaTypHbIX N3MEHEHUN

- MNopxopasilee Ans CTPOWKN, HaQEXHoe 1 BbICTPOe KpenneHue

- MNonumepHbI MmaTepuan Tpyd NpensaTcTByeT pacnpoCTPaHEeHUo

3BykKa no Tpybe
- ernneHme TONbKO OAHUM BUHTOM

- Bknitovas erl'le)KHbIVI KOMMNJIEeKT

m MpucoeauHeHue paguatopa (Hanpumep, -
o6pasHble npucoeguHUTENbHbIE TPYOKK
RAUTITAN ansi pagmatopa v MKCUPYHOLLIMIA YrOroK)
CMOHTUPYINTE Ha N30NMPOBAHHYI KOHCTPYKLMIO (Tenno
1 3BYKOU30MALMS).

Cobntopanite ykasaHnus B rn. “21 Tennousonaums ons
TpybonpoBogoB” Ha cTp. 87.

Vcnonb3oBaHne UKCUPYHOLLIEro Yroska
pekomeHayeTcs Takke Ansa -06pasHbix
npucoeamHnTensHbix Tpybok RAUTITAN n3
HepxaBetoLel cTanu, YTobbl NCKIIOYNTb
noBpexaeHus (HanpumMep, Nepekoc Npu yknaake
CTSKKU UK OBMKEHUSAX TPYD).

Bua kpenneHus

MogkntoveHne 13 nona

MpucoeguHuTenbHas rapHUTypa

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

Ucnonb3oBaHue CI)MKCMPYIOLHGFO yromnka

PekomeHpgyeTtcs

T-ob6pasHble npucoeanHuTenbHble Tpyokn RAUTITAN
13 HepXxaBeloLLeln cTanu ansa paguatopa

Ecnun 310 HEBO3MOXHO,
Mpwn HeobxoaMMOCTK, BbINOMNHUTE KpenneHne Ha
MeCTe MOHTaXa

KomnnekT M-06pasHbix npucoeanHUTENbHbBIX TPYBOK
RAUTITAN n3 meau - Komnnekt RAUTITAN n3 meaun

B CTporo obasaTtensHo

MoakntoveHne n3 cTeHbl

Yrnosasi npucoedvHUTENbHAs rapHUTypa
RAUTITAN wu3 HepxkaBetowen cranu ans
pagmaTopa

PekomeHpayeTcsa

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 NPUCOEAMHUTENBHLIX TPYOOK Anst oToNUTENbHOro npubopa
RAUTITAN u3 HepxaBetoLLel cTanu:

1. TMepeHecuTe ANVHY LeiKK, BKNoYasi ANIMHY BCTaBKW AepxaTtens
eBpOKOHyca, Ha Tpyby (cm. puc. 14.7).

2. OtpexbTe Noa NpsMbIM YrioM POMMKOBLIM YCTPONCTBOM 0Bpesku
Tpy6 Ana Tpy6 13 HepxaBeloLLen CTanu unv noaxoasilen nunomn
[-06pasHble nprcoeanMHUTENbHbIE TPYOKK ANSt OTONUTENBHOrO
npubopa RAUTITAN u cHuMuTe 3ayceHLp.

3. HapgeHbTe Tenno- 1 LWymMon3onaumio Ha yrnoBsble
npucoeanHuTenbHble rapHuTypbl paguatopa RAUTITAN (Ha
pUCyHKax He MokasaHo).

4. HapeHbTe pe3bboBoe coeavHeHne Ha [-obpasHble
npucoeavHuTenNbHblEe TPYOKN pagnatopa 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
Tpybkn ansa otonutensHoro npubopa RAUTITAN B dpukcupytoLuia
yromnok (cMm. puc. 14.9).

7. BcrtaBbTe g0 ynopa B €eBpOKOHYC 6rioka LapoBbiX KpaHoB [-
obpasHble NpucoeanHUTENbHbIE TPYOKM ANS OTOMUTENBHOrO
npubopa RAUTITAN.
3aTAHNTe OT PYKW HaKkuaHble ranku.

BrlpoBHsiiTe napannensHo M-06pasHble NpUcoeanHUTENbHbIE
Tpybku ans otonutensHoro npubopa RAUTITAN.

10. OTmMeTbTe TOYKy KpenneHust dumkcmpytouero yana (14.10).

11. CHoBa cHumuTe [-06pasHble NpucoeanHUTeNbHbIE TPYOKM Ans
oTonutenbHoro npnéopa RAUTITAN 6rioka LiapoBbIX KpaHOB.

12. MNMpocBepnuTe KpenexHoe oTBepcTue.

13. CHoBa yctaHoBuTe [-06pa3Hble NpucoeanHUTENbHbIE TPYOKM AN
oTtonuTenbHoro npubopa RAUTITAN Ha 650K LwapoBbiX KpaHOB.

14. 3aTsHWUTE OT PYKW HaKUAHbIE ranku.

15. MNMpoYHO NPUKPYTUTE PUKCUPYIOLLIMIA YTrOMOK K MOy C MOMOLLbIO
COOTBETCTBYIOLLErO KPENEeXHOro komnrekra (cm. puc. 14.11).

16. CMOHTUpYINTE pe3bboBble COEANHEHNS C MATKUMW YNIIOTHEHNAMM
B COOTBETCTBMU C MpuUnaraembiMy yKasaHUSIMU MO MOHTaxYy.
3aTaHuTe pesbboBoe coeanHerne G % - 15 go ynopa.

17. MNopcoeanHuTe HaABUXKHYIO TMNb3Y K HarpesBaTenbHbIM Tpybam
(cm. puc. 14.12).

18. lNpoBepbTe repMETUYHOCTb.

19. MNonHoCTbIo n3onupyTe TpyObl U COEANHUTENbHBIE KOMMOHEHTHI.

77,

Puc. 14.8. OdHokpamHoe
pacwupeHue KoHya
mpy6bi

Puc. 14.9. KpenneHue -06pa3HbiX -
rpucoeduHUMerbHbIX
mpy6ok ons
omonumerbHo20 fpubopa

Puc. 14.10. O6o3HayeHuUe mo4Ku
KpernneHusi

L
(@ P
\‘J 5 —

Puc. 14.11. 3akpy4yuseaHue
pukcupyroue2o yaornka

Puc. 14.12.  CoeduHeHue
Hal8UXHOU 2urb3bl
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15 MOAOKNKOYEHUE PE3bBO3AXUMHbBLIM
COEOUNHEHUWEM C KOJIbLIOM

s &

stabil flex

Puc. 15.1. Pe3bbogoe coeduHeHue ¢ obxumHbiM chumuHezom RAUTITAN

Puc. 15.2. Pe3bbosoe coeduHeHue ¢ obxumHbiM pumuHzom RAUTITAN flex
stabil

PapgvaTtopbl MOryT 6biTb NPSIMO NOACOEANHEHbBI C MOMOLLIbIO
COOTBETCTBYOLLUMX 06XKMMHBIX prTHroB RAUTITAN k E

ObecneybTe, YTOOLI TPYObI N OBXMMHbIE
OUTUHI NPU MOHTaXe 1 3KCcnyaTaummn He
Haxoaunuck Noa HeJonyCTUMbIM MEXaHUYECKUM
HanpsbkeHueM (Hanpumep, BcrneacTaune usrnba
HenocpeACcTBEHHO nocne pe3bboBoro coeguHeHus).

yHuBepcanbHon Tpy6e RAUTITAN stabil u RAUTITAN flex.

3anpellaeTcs UcnonbL3oBaTh pe3b608ble
coeanHeHna Ona CKpbITOro MOHTaXXa Unn B
HEeOOCTYNHbIX 30HaX.

151  TexHomornyeckue xapakrepucTUKu

Xapaktepuctuka LiBet

HoxHuLs!l Anst Tpy6 Kannbposka 3arsrvBaHne
raviku chacku TpyObI HaKWAHOW ranku
Ctporo
16,2x2,6 = obsi3aTensHO o ynopa”
YHuBepcanbHasa Tpy6a 3
RAUTITAN stabil %
stabil 5 Bes ynopa,
20x29 @ 3aTsHKKa npu
35-45 Hwm
HoxHuupb! ansa - R, 1)
YHuBepcanbHas Tpy6a 162x22 < peskn Tpy6 d“f’- o — Ho ynopa
RAUTITAN flex E 16/20 . . He rpeByercs
flex S RAUTITAN nﬁ):l::_lgl;lél HoxHML
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 pe3bb60BbIX 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 BO3HMKHOBEHNS
E nepeMeHHbIX Harpy3okK 3a cHeT AOMOMHUTENbHbIX
Mep (HanprMmMep,nucnonb30BaHNSA KOMMNEHCALMOHHOM
neTnu, 4ONOMHUTENBHOMO KpenneHusa n T.4.).
- pe3bb03axMMHble COeAUHEHNs pa3peLuaeTcs
ocnabnsaTe Unv NOATArMBaTL TOMLKO Ha OCTbIBLLEM
oTonuTensHoM npubope.

EspokoHyc G %

EBpokoHyc G % oTonuTensHOn apmaTtypbl 4OIKEH

COOTBETCTBOBATL TpeboBaHusaM 1 pasmepam DIN EN

16313.

Komnanua REHAU pekomeHpayeT:

- Wcnonb3oBaTb pe3bboBble COEANHEHUSA U
apmartypy TOSbKO B OPUTMHANbHOM WUCMONTHEHUN
OT U3roTOBUTENS.

- PapnaTop ¢ knanaHom un ¢ BHyTpeHHeN
coegmHuUTenbHoN pesbbon Rplz / GV2 gns
noaknoveHnst apmatypbl komnaHum REHAU.

Cnepytolwime pe3bboBble COeIMHEHMS C eBPOKOHYcOM G %

NpOBEPEHbI CUCTEMHO U MOTYT BbITb NOACOEANHEHBI K 610Ky

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

pacnpenenuTens ons oTONNeHus 1 pacnpeaenuTens oTonuTernbHOro

KOHTypa:

- Pesbbo3axnmHoe coeguHeHne ¢ 06xuMHbIM KorbLom RAUTITAN
stabil

- Pe3bbo3axnmHoe coeguHeHne ¢ 00xmMMHbIM Korbuom RAUTITAN
flex

- Pe3bbo3axnmHble coequHeHns

60

16.1 Mapa wapoBbIX KpaHOB

-

(

e -

..
: f:
= ™
T~
? - /

Puc. 16.1. Napa waposbix KpaHo8
(yanosoe ucrionHeHue)

Puc. 16.2. Napa waposbix KpaHo8
(MpsiMoe ucrionHeHue)

B kauecTBe 3anopHOro yCTPOWCTBA M COEAUHEHNS MEXIY
paguaTopamMu ¢ knanaHamu 1 NMHUSIMK COeIMHEHNS paauaTopa
- Mpsamon

- Yrnosow

- C Hunnenem ans coeanHenna G 2 x G %

- C eBpokoHycom G Y4

- TexHn4eckn npoBepeHHass HageXHOCTb
coeanHeHunA

- KopoTkasi KOHCTpYKUMSI
- Ans Bcex pe3bBoBbIX CoeAnHEHUIN N pe3bboBbIX
coeaVHeHU ¢ 0GKUMHbBIM (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 BEHTUIIEN C BHYTPEHHEN
pe3bbort Rp %2 1 pe3abbo3axnMHbIX COeAMHEHWI Mo eBPOKOHYC G Y4



17

OOMNOJIHUTEJIbHbIE

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 nossonsitoT peanv3oBaTb OTBETBIIEHNE K

oTonunTeribHoOMy an60py 6e3 BbIXxoAa U3 MOHTaXXHOWN MIOCKOCTHU.

Wcnonb3oBaHue kpectoBrH RAUTITAN no3sonut paboTHWKY,

BbINONHAKLWEMY CTAXKY, caenaTtb U30ALMK0 Takum 06pa30M, 4YTOObI

OHa npunerarna HenocpeACTBEHHO K MPSMOYrofibHOMY
nsonupytoiemy koxyxy. KpectoBnHa RAUTITAN moxeT 6biTh
3akpensneHa ¢ obenx CTOPOoH Arbensamu.

- CokpallleHve BpeMeHu MOHTaxa

- MNepeceyenre Tpyb 6e3 fONOMHUTENBHBIX paboT
Ha YepHOBOM rony.

- Bkntoyasi TennonsonsaumMoHHbIA KOXYX

- OTcyTCTBME OOMONHUTENBHOM U30MaumMn T-00pasHbIX
TpybokK

- OTcyTCTBME NEepexonoB TpybonpoBoaoB

- Boicota moHTaxa 50 mm

- Ains Tennounsonsiummn Tpy6onpoBOAOB C TONLMUHOW
nonaumm ao 13 mm

Puc. 17.2. PacnpedenumerbHbili KOIeKmop

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

[ins nHaMBMAOYyanbHOro NpoekTa B pacrnopsiKeHUn nMetoTcst
pasnuyHble pasmepbl pacnpenenuTenbHbIX KONnekTopoB Anst
noAkmtoyeHns oT 2 go 12 otonuTenbHbIX Npubopos. Heobxoammble
ONsi coeanHeHus1 pe3bboBble CoOeAMHEHUSI C 06XKMMHBIM (OUTUHIOM
RAUTITAN cnegyeT 3akasblBaTb OTAENbHO.

O6bem nocTaBku

- PacnpegenutenbHblii KOMMEKTop, UCTbITaHHbIN Mo AaBneHneM, ¢
BO3MOXHOCTbH Pa3HOCTOPOHHErO NMOAKIIOYEHMS;

- CoeguHutenbHasi peabba G1 ¢ NNockuM ynnoTHeHEM

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

- 2 3arnywku G1

- MocTaBnsieTcs ¢ BbIMYCKHbIMU KranaHamu

- KpoHLUTENH co 3BYKOM3ONSILMOHHBIMU BCTaBKaMu

O - /13 BbICOKOK@UYEeCTBEHHOM HEp)XKaBetoLLen ctanm
- CoeguHeHusa pacnpegenuTens ¢ niockUMm

YMAOTHEHNSIMU

- Bo3amoxHO nonepemeHHoe noakmnoyeHe
pacnpegenurens

- MoBblWweHHOEe yao6cTBO MOHTaXa b6narogaps
CTYNeH4YaToMy PaCnoONOXEHUNO COEQUHNUTENbHbIX
HUnNnenen

- MpenBapuTenbHbIN MOHTaX KPOHLUTENHA CO
3BYKOU30MALNOHHBIMU BCTaBKaMu

- Paamephbl pacnpegenurenei ¢ KONM4eCTBOM OTBOAOB
ot2p012
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17.3 [ekopaTuBHasA Haknagka ans AByx Tpyook

17.4  3ambliKaloLWMi y4acTOK C BO3AYXOOTBOAUYMKOM

Puc. 17.3. [ekopamueHas Haknadka Onsi 08yx mpy6ok

Puc. 17.5. [JlekopamusHasi Haknadka Ha cmeHe

- [Ans napHOro NOKpbITUSi CoeAnHUTENbHBIX TPYD paguatopa us
nona unu us cTeHsbl

- CocTouT 13 ABYX YacTtem

- Ansa Tpybok anameTtpom 15

- [nsa Tpybok anameTtpom 16 n 20

- MexoceBoe pacctosHue 50 mm.

- LgeT: 6enbin, aHanormyHo RAL 9010
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Puc. 17.7. 3ambikarowuli y4acmok ¢ 8030yX00mME80OHYUKOM, MOOKIYeHUe U3
rnona, npumMep MoHmMaxa

3aMblkaoLLmMiA y4acToK C BO34YXOOTBOAUMKOM NPEACTaBNSET cobon
BCMOMOraTenbHbIA MOHTaXHbI 3NEMEHT MHOropa3oBoro
MCMoNb30BaHUs Ans NpeBapuTeNbHON ONPecCOBKN CUCTEMBI.
KpenneHue 3ambikatoLLero y4acTka k CTeHe MOXEeT OCYLLEeCTBMSATLCS C
MOMOLLIbIO MeTannMYecKon LNUMbKL ¢ pe3bbolt unm 6onTos (Hanpumep,
Lwnunbka ¢ pe3bboii ¢ LWaibol u raiikoi). B cepeanHe 3ambikaroLLero
yyacTka pacrnosioxxeHo pe3bboBoe 0TBepCTH e Moz LWNUIbKY ¢ pe3bboit
M8 nnun M10. MexoceBoe paccTosiHne Mexay epokoHycom G 4
NoAKMoYeHNst NPsSIMOI 1 obpaTHOI MarucTpanei coctansiet 50 Mm.

- MHorokpaTHOro 1cnonb3oBaHns
- MNoprotoBneHHoe noAkntoYeHne ans
OTONUTENBHOTO NPUBOPa CO BCTPOEHHBLIM KrnanaHoM
C BbINYCKHbIM KflanaHoM
- C nepewmblykol nogatoLLer n obpatHon marucTpanm
- HesaBncMMO OT Mapku 1 TMNa NCNonb3yemblX
paAnaTopoB C KnanaHom
- T'nbkoe paccTosiHne oT cTeHbl Bnarogaps KpenexHbIm
BMHTaM, NpefoCTaBeHHbIM 3aKa3yrKom
BesonacHocTb cuctemMbl 6narogapst eBpokoHycy G %
lMpocToe ucnbiTaHne Ha repMeTUYHOCTb Y NPOBHbIN
Harpes 6e3 MOHTaxa pagvatopa
- bes npeaBaputensHon onnaTbl pagnaTopos
- YacTbIl MOHTaX 1 4EMOHTaX paanMaTopoB UCKHOYaeTcst




17.5 PacnpegenutenbHas rpebeHka c 17.7 PacnpepenutenbHble WKagbl
HaABWXHbIMU FMNb3aMun

Puc. 17.9. PacrnipedenumenbHbil wkag, eapuaHm UP

Puc. 17.8. PacripedenumernsHas epebeHka ¢ Ha08UXHbIMU 2uslb3amu

B kavecTBe anbTepHaTUBLI pacnpeaenuTensHOMY KOSeKTopy I ‘

npeagnaraeTca UCnosib3oBaTh pacnpeanenmTenbHyo rpeGeHKy.

- OTBOALI pacnpeaenuTenst C TeXHONOorMen HagBMXXHOM MIb3bl

- AnuTenbHbIA CPOK Cry>KObl rEPMETUYHBIX COEANHEHWI

- BoamoxHoCTb npoknagky Tpy6 nofd LUTYKaTypKOW U B CTSKKE

- PacnpegenutenbHble rpebeHkn ¢ HaaBWKHBIMU TUnb3amn ¢ 2 unmn 3
oTBOAAMMU [

- BoaMoXHOCTb HapalymBaHus rpebeHkn [

- Ona Tpy6 gnametpom 16 nnm 20

- MNopkntoueHue Tpy6 pacnpepenvTens

- HapyxHas pesbba R%

- BHyTpeHHss pe3bba Rp¥a

- Takke MOXeT UCMoSb30BaTbCsl B CUCTEME MUTLEBOrO
BOJOCHabXeHus

17.6  MOHTaXHbIii KOMNNEKT ANs TenfocyeTymka | /C 17-10-Pacnpedenumensrieid wicc, eapuanm AP

- Ans kpenneHus pacnpenenuTensHOro Konnekropa u
Moapo6Hyo MHOPMALMIO O MOHTaXXHOM KOMMIIEKTE TennocyeT4nka

MOXHO HaTN B TEXHUYECKON AOKyMeHTauumn “Harpes/oxnaxaeHve pacnpefenuTenbHol rpeBeHk ¢ HaABIKHBIMU rMmb3ami

NOBEPXHOCTEIR”. - MNocTaBnsieTcs B ABYX BapuaHTax UCMONHeHWs: BcTpanaemblin (UP)

1 npucTaBHol (AP)

- Bo3MOXHOCTb perynMpoBKu KPOHLUTENHA MO WMPUHE U BbICOTE ANS
YCTaHOBKM pacnpeaenuTenbHOro Konnekropa

- MisrotaBnmBaeTcs U3 OLMHKOBAHHOWN NMMCTOBOW CTanw.

- Tonbko ans BapuaHta UP

- Kopnyc ans HacTeHHOro MoHTaxa € ycunvearoLwmm npodunem n
OTKIOHSAOLLEN TPyOKOW ANs NpoBefeHns TpyObl oTonneHunst (0TBOA,
pacnpegenuTens)

- PerynupyeTtcs no BbicoTe

- Perynupyetcs no rny6uHe

- Perynupyemas no rny6uHe dpoHTanbHas pama co BCTaBHOM
[BEpbIO 1 MOBOPOTHBLIM 3aMopoM

63



18 MNOAKNKOYEHUE OTOMUTENBHOIO
MPUBOPA U3 NMIUHTYCHOIO KAHAIJIA

18.1 O6nacTb NnpyUMeHeHus

- cnonbayiite TONbKO yHMBEpPCanbHyto Tpyoby

E RAUTITAN stabil anametpom 16 n/vnn 20.

- Ana nogkntoveHns oTonuTensHoro npnbopa n3
NIVHTYCHOIO KaHarna Ucnosb3ynTe TONbKO KOMMIeKT
dutTnHros SL RAUTITAN.

- Ucnonbaywte yrnoson puttuHr 90 (He KoneHo
TpyOhbI)

- MNMopoepxuBaniTe MakcumanbHy TeMmnepaTypy
nopauun 70 °C.

- Cobntopaiite ykasaHUsi MO MOHTaXy U AaHHble
N3roToBUTENS NINHTYCA.

Puc. 18.1. [NodknoyeHue omonumersibHO20 rnpubopa u3 MIUHMycHoO20 KaHana

18.2 [MoaknroyeHue oTonUTENbHOro npmubopa 3
NNMHTYCHOrO KaHana

[MpucoegnHUTENbHLIE FAPHUTYPbLI ANA OTONUTENBHOrO
an60pa C HWXHUM nogkr4vyeHnem

I3 Komnnekt TeneckonM4eckux yrmnoBbix pe3bbo3axMMHbIX
3MNeMeHTOoB

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

H Habop koHuesbix rapHutyp SL RAUTITAN (cm. rnasy
18.2.2, cTp. 66

(J®)) ) 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 1 obpaTHON MarucTpanu U3 naTyHu ¢
npeaBapuTenbHO U30rHYTbIMU NIMHUSIMWU OTBETBIEHUS U3
mefHou Tpy6bl 12 x 1,0 MM, NOKPBLITON HUKENEM

Q - Hegoporve BapraHThbl NOAKMIOYEHUS
oTonuTenbHoOro npubopa
- FoTOBBIN K NOAKMYEHNIO 60K 13 ABYX YacTew

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

Puc. 18.3

Puc. 18-4

ApTukyn Kon-Bo HaumeHoBaHue apTukyna KaTtanoxHbI Homep

1 KomnnekT Teneckonuyeckrx yrioBbix pe3b003aXUMHbIX 31IEMEHTOB 12406071001
1 KomnnekT npucoeamHutenbHbix rapHuTyp SL RAUTITAN 16 - 12 - 16 11372381003
nnu
1 KomnnekT npucoeanHutenbHbix rapuntyp SL RAUTITAN 20 - 12 - 20 11372391003
OOV
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

- nsa yrnBepcanbHou Tpy6el RAUTITAN stabil

- Onsa Tpy6 anameTtpom 16 n 20

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

- Hefjoporvie BapyaHTbl NMOAKIOUYEHNS
oTonuTenbHoro npubopa
- [oTOBbLIN K NOAKMYEHMIO BOK U3 ABYX YacTemn
- lNpocTas BO3MOXHOCTb NOAKMOYEHMS MOCIEAHEro
oTonuTenbHoro npubopa

- CoepuHuTenbHble Tpybbl 12 x 1,0 MM € doUTUHramm 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 KomnnekTt koHueBbIx rapHutyp 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. Komrinekm meneckonuyecKux yenosbix cOeOUHUMEbHbIX
a/1emMeHmMos

Puc. 18.8. ModkntoyeHue KOMIeKma meseckKonu4yeckux coeOuHUMernbHbIX
aneMeHmos

- NS NoAKMioYeHns K pagnaTopy C KnanaHoM C MOMOLLbIO
npucoeguHuTenbHon rapuutypel SL RAUTITAN

- KoHueBasi rapHutypa SL RAUTITAN

- C aganTtepom eBpokoHyca G % Ha pe3bboBom coeamnHeHnn G % ¢
NIOCKMM YNNOTHEHNEM

- MopkntoyeHve paguaTopa ¢ NOMOLLbIO TENECKONUYECKOW CbEMHOW
HakuzHom ranku G %, ¢ NNOCKUM ynIoTHEHNEM

- MopkntoyeHve K UTUHram NIUMHTYca ¢ NOMOLLbI0 pe3bboBOro
coeAnHeHNsi ¢ 0BXUMHBIM (OUTVHIOM K HUKENUPOBAHHON MEAHOW
Tpybe 12 x 1,0 mm cornacHo DIN EN 1057

- Jlerkvin n NnpocTon MOHTax

- Perynnposka no BeicoTe v riybuHe

- Pe3bboBoe coefunHeHvie ¢ 06XMMHbBIM PUTUHIOM JOCTYMHO CHapYXu

18.4 KomnnekTbl npucoeaMHUTENIbHOMN

rapHutypbl SL RAUTITAN

- CoegnHUTENBHDBIV (PUTUHT N3 NaTyHW C NpeABapUTENIbHO COrHYTbIMU
MeaHbIMKU Tpybkamm 12 x 1,0 Mm

- CocTouT 13 OBYX YacTen

- HukenunpoBaHHbii

- MopknioveHve Ha pagnaTope ¢ KrnanaHom € MOMOLLbIO KOMMNeKTa
YFMOBbIX COeAVHUTENbHbIX 3NTIEMEHTOB

- OUTUHMM

- KomnnekT npucoeanHutensHbix rapiutyp SL RAUTITAN 16 - 12 -16

- KomnnekT npucoeanHutensHbix rapiutyp 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 BbIGopy: crnesa, cnpasa Unm fno LeHTpy
- MopxkntoyeHne paguaTopoB C Marnou rnyoruHOM MOHTaxa

LY

<=/ .

!pl'-!?

Puc. 18.9. Komnnekm
npucoeduHumersnbHoul
2apHumypbl SL RAUTITAN

Puc. 18.10. Komnnekm koHuyesou
2apHuUmypsbi SL
RAUTITAN neeoti 16 - 12

MoHTax paguaTtopa c KnanaHom ¢ NOMOLbIO
npucoeauHuTensHou rapHuTypbl SL RAUTITAN

[laHHOoe pyKoBOACTBO MO MOHTaXy AeNCTBUTENBHO NS

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

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

2. 3akpyTuTe OT pyKv HakuOHYIO raviky KoMmnnekra
TENECKOMMYECKNX YIIOBbIX COEAUHUTENEN.

3. OnpepenvTe ANVHY LWENKN CoeanHUTENBHON TPybbl 12 X 1,0 MM
npucoeanHUTErNbHbIX rapHUTYp SL.

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

5. ToakniounTe NPUCOEANHUTENBHYIO FapHUTYPY C HAABUXHOW
rnb3oi ¢ TpybonposBogamu.
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MogknounTe KOMNMEKT TerecKonn4ecknx yrnoBbiXx 18.5 O6wue YKa3aHusA no NNIMHTYCHbIM KaHanam
COoeANHUTEJIbHbIX 3JIeMEeHTOB K paanaTopy C

HWXKHUM NOAKMIOYEeHUeM Lllymb1 npy TeMnepaTypHbIX YANNHEHNSAX
rlJ'IVIHTyCHbIe CUCTEMbI NoABepPXeHbl BO BpeMA q)as Harpesa

1. TlpoyHO 3aTsHWUTE HAKWUAHYIO raiky Ha coeaMHEeHUN paguaTopa ¢ CUIbHBIM KOMNebaHnsiM TemnepaTtypb! 1, CNeA0BATENbLHO, TaKKe

KNanaHoOM raeyHbIM Knouom SW 30. onpefeneHHbIM U3MEHEHVAM AnviHbl. [py 3TOM BO34enCTBUM MOTYT
2. CHUMUTE 3armyLuKu. BO3HMKATb LUYyMbl, B YACTHOCTM TOrAa, KOraa npoknagka B 30He
3. TlpoyHo 3aTsiHUTe pe3bboBoe coeauHeHNe ¢ 06XKMMHbIM MPOXOAa CTEH 1 MOTOJIKOB BbINONHEHA 6e3 HaTsHKeHUs.

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

MOHTXXHOW CUTyauun cnepyeT NpeanpuHSaTb COOTBETCTBYHOLLME
Mepbl (Hanpymep, AOCTaTOYHYH0 BO3MOXHOCTb NepeMeLLeHns
Tpy©ONpOBOAOB U NIAMHTYCHBIX KAHAMNOB B CTEHHbIX U MOTOMOYHbIX
npoxopax).

MoHTaxX B HMLIAX ANA OTONUTENbHbLIX NPMGOPOB

Mpy MOHTaXe NMWMHTYCHBIX KaHaMNoB B HULLAX ANS paaMaTtopoB
cnepyeT cobnogatb MUHUMAarbHOE paccTosHNe Mexay AByMst
POUTUHFaMU C HAABWKHOW MMNb3oW (3 X ANUHY HaABWKHOW MMnb3bl).
Mpy aTOM MMHUManbHasa 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 UCMbITaHWS MO AABMEHVEM ABMAIOTCS
Ba)XHbIM YCMOBMEM MPU NPEAbSBNEHUN BO3MOXHbIX
npeTeH3ni B paMmkax rapaHtum komnannn REHAU n/nnn
cornaileHusi o nepefave OTBETCTBEHHOCTMU C
LleHTpanbHbIM 06beAMHEHNEM NO BOMPOCAM CaHUTapHO-
TEXHUYECKOrO, OTOMUTENBHOIO M KIMUMaTU4eCKOro
o6opynoaHust (LLOCTOK).

OTKNOHEHMS OT cneundmrKaumii 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 MPY BM3yanbHOM OCMOTpPeE (MPOTEYKN UMK C MOMOLLIbIO
[eTeKTopa yTeyku) Nof BbICOKMM AaBMNeHNEM.

- Cobntogaiite MakcumarnbHoe yCTaHOBIEHHOE AaBreHne
npefoxXpaHUTENbHbIX U 3aLUUTHBLIX YCTPONCTB.

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

- Vcnonb3yiTe Tonbko cpeacTBa Nnomcka yrevek
E (Hanpumep, neHoobpasytoLLne CpeacTsa) ¢
gewncteyowen peructpaumern 8 DVGW,
KOTOpble OblfN ONOMNHUTENBHO 0406PEHbI
nsrotosutenem ans matepuanos PPSU n PVDF.

- Mpwn ncnons3osaHun kpectosuH RAUTITAN
ncnblTblBaWTE NOA AaBEHEM OAHOBPEMEHHO 06a
KOHTYpa OTOMNMeHNs, a He Nopo3Hb. Vcnonbaynte Ans
aToro 6nok nogknoyeHusi pagnatopa RAUTITAN unm
3aMblKaloLLMI y4acTOK C BO34YyXOOTBOAUYMKOM
Bcerpga nogaBavite gaBneHve Ha KpeCTOBUHY Kak
OBLUMIN KOMMOHEHT NPW 3arnyLUeHHbIX YeTbipex
oTBOAAX.

BaxHasn MHd)OpMaLIMﬂ AnAa ncnbiTaHma € NOMouWbiHO

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.

M3mMeHeHns TemnepaTtypbl MOTYT NOBMNUSATL 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 ucnbiTaHUK 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 oO0beKTa

O6bekT:

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
ncrbITaHWe Noa AaBreHneM:

1. Tpun HeobGXoQUMOCTH, [EMOHTUPYINTE
npeaoxpaHnTenbHbIE YCTPOMCTBA UMW CHETHYUKN 1
3aMeHUTE KX OTpeskaMun Tpyo Mnu 3arnyLiKkamu.

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

3. [lopcoeguHuTe MaHOMETP M NoganTe Ha OTOMUTENbHOE
o6opynoBaHue ucnbITaTenNbHOE AaBMEHNE:
VcnbiTatenbHoe faBneHne LOMMKHO COOTBETCTBOBATb
3alaHHOMY [aBfieHNI0 NPefoXPaHUTENBHOrO KnanaHa.
MuvHumaneHoe ucnbiTatenbHoe aasnenue: 1 6ap

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

5. TNoppepxmBanTe B oTONUTENBHOM 060PYAOBaHUN
ncnbiTaTenbHoe AaBfeHne B TedeHne 3 4acos U
HabntopanTe.

3. NoprBepxaeHune

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

Hu B ogHOM Touke oTonMTenbHOro obopyaoBaHns He
JonyckaeTcs yTeyka Boabl.

7. o BO3MOXHOCTU, NOCHe NPOBEAEHNS UCTbITaHWIA Nog,
[OaBreHnem HarpeiTe otonutensHoe o6opyaoBaHMe 40
MaKkcumarnbHoW paboyert TeMnepaTtypbl U CHOBa NPOBEpPLTE C
NMOMOLLLbIO BM3YaribHOrO KOHTPOSS HAa rEPMETUYHOCTb.

m Mpu BBINOMHEHMN CTSXKKM HEOBXOAMMO yunTbiBaTh
MakcumarnbHoe paboyee gaBreHne B cucteme
npoKnagkv NuHun Tpybonposoaa Ang oTonneHus, 4Tobbl
yTeukn Obinv obHapyXeHbl HEMeA EHHO.

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

YCTaHOBJIEHO.

VcnbiTaTenbHoe AaBneHue:

[OnnTenbHOCTb UCMbITaHUS:

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

MpunoxeHwns:
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20 TABJinUbI MOTEPU OABJNEHUA

PacuéTt gna Tpy6onpoBoaa

201
m Komnanus REHAU npeanaraeT pasnuyHble
ycnyru ong pacyeta cCUCTeM nNMTbeBOro
BOJJOCHAOXEHUS 1 OTOMMNEHUS.
[ns nonyyeHus nogpo6bHon nHopmaLuum obpaTnTecs K
npeacraesutento 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 memnepamyp rnpsiMoeo u obpamHo2o rnomoka 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 pesynbTaTax 1 B OTAENbHbIX
cnyyasix MOryT 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 TEMMNeEpaTyp MexXay
npsMbIM 1 06paTHbIM NoTokoM 1 K) MOXHO cuutaTh:

- BoamoxHocTb 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 - MpagveHT 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

72



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| Toe3 -9 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/y 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 MoTepst AaBneHust |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 TpybonpoBoaa otonneHusi RAUTITAN stabil 25

stabil

Tennosas Pacwwupenne 10 K Pacwwupenue 15 K Pacwupenune 20 K
([o]Ii[ (o] >0 MaccoBbiit pacxoa  CkopocTb Moteps fAaBneHnst| Maccosblil pacxos  CKopocTb Motepsi faBneHusi| Maccosblit pacxo ~ 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®
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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 