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Broku wapoBbix KpaHoB
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PacnpenenutenbHblii Konnektop
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PacnpepenutenbHble Lwkadbl
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TexHuka perynupoBaHusi
Cuctema perynuposanus NEA SMART

KoHourypauus cuctembl

SnemeHTbI U KOHCTPYKUMA CUCTEMbI
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Tepmoperynsitopbi
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1 0O630p KOMMOHEHTOB CUCTEMbI

Tpy6bl

RAUTITAN Pink+

HapgBukHble runb3abl

DUTHHMM

RAUTITAN PX RAUTITAN MX
PVDF (nonusuHnnuaeHdTopua) creumanbHas naTyHb
RAUTITAN PX { (adITD

PPSU (nonysuHuncynbdoH) "“"‘“‘ 4

RAUTITAN RX+
! 6poH30BbIN cnnas, 6e3 cBMHLA

RAUTITAN LX
(0o6b14Has naTyHb)




2 O6nact npumeHenmaTpy6 1 [ [ |

2.1 O6nacTb NpuMeHeHus
RAUTITAN LX

CooTHOLLIEHME COAEp)aHWs XNTOpPUL0B
1 61KkapboHaTOB MOXET OTpULLATENBHO
B/IMSITb Ha arpecCcMBHOCTb BOAbI U CTaTb
NPUYNHO BO3HUKHOBEHUS Y GUTUHIOB
RAUTITAN LX siBneHusi Takoro Buga
KOPPO3UM KaK «BbIMbIBaHWE LIMHKa»

Y7066 NPenoTBpaTUTL KOPPO3UIO NPU

ncnonb3oBaHun RAUTITAN LX

B BOAE He AOKHbI MPeBbILLIATHCS

cnepyoLye, MakcUmarnbHble

KOHLIEHTPaLIMM BELLIeCTB.

- xnopupa (CL) <200 mr/ n

- cynbdara (S0,*) < 250 mr / n

- kapboHaTHasi XecTKoCTb < 5 mr/ n
(cootBeTcTByeT, pH 27, 7)

OueHWTb KayecTBO BOAHOW cpefbl,
MOXHO C MOMOLLIbIO ANarpammbi
TepHepa (Puc. 2-1)

I
160 +— Heponyctumas ‘/7
T 1 obnactbnp /
TR0, A dummrros LX.
E, go | Honyctumas obnacts P -
g [ npumeHeHus ons [onyctumas ]
& 4o umros SX,RX+. obnacte —
g np ]
2o buTiHros LX —|
T T T T T T T T
0 50 100 50 200 250
Bukap6oHaT mr/n
HCO.
= RAUTITAN LX Puc. 21

Mpu kauecTBe BOAbI, HaA NPeAenbHoO
kpvovt Ans RAUTITAN LX 6yget
MPOMCXOANTD KBbIMbIBAHWE LIMHKA»

B aTom cnyyae Henb3s ncnonb3oBaTb
dutmHrn RAUTITAN LX. Heobxoammo
NPUMEHSATb anbTepHaTUBHbIE GUTUHTU.

B Takwvx cnyuasix Mbl pekomeHayem
ncnonb3osaHue ¢utuHros RAUTITAN
SX 13 HepyaBetoLLiet CTanm unm
RAUTITAN RX+

BpoH3a. [NprmeHeHre [ooumcTkm Boabl,
Hanpumep, yMsir4eHusi Bogbl, pUBOAUT
K MPUHLMMNUaNbHOMY U3MEHEeHMIo
KOPPO31OHHO-XMMMHYECKYIX MPOLIECCOB
B Bofie. Bo n3bexaHvie Koppo3noHHOro

MOBPEXAEHNS, BbI3BaHHOIO
HenpaBW/bHbIM UCMONb30BaHNEM
CMCTEMbI OYUCTKY BOAbI, Mbl HACTOSITENTbHO
pekomeH[Iyem, YTobbl CrieLmasnmcT,
KOTOPbII YCTaHaBMBAs BaM CUCTEMY,
Npou3BEN e€ NpoBepKy neper 3anyckom.

Kpome Toro, 4151 OLIeHKM BO3MOXHOCTE
KOPPO3U, BaXKHO Y4WUTbIBATH NPaKTy-
YECKWIi OMbIT aHANMOMUYHBIX CITy4aeB
NPYMEHEHWs CYCTEM BOJOCHABKeHUS.

B 06513aHHOCTV MPOEKTUPOBLLIMKA CUCTEM
BOOCHAGYKEHISi BXOLMT Y4eT, yrOoMsIHYTbIX
baKTOpOB v BENMUMH BO3AENCTBUS B
OTHOLLIEHWW KOPPO3VOHHOM 3aLLMTBI U
OT/IOKEHWS HAKUMY L7151 KOHKPETHOMO
cnyyasi npumeHewst. [Npy HeobxogmumocTy
MOXHO BOCMO/Ib30BaTLCS HaLLen
TEXHWNYECKOMN NOAAEPYKKON.

[Npu HeOBXOAMMOCTU MOXHO 0BpaTUTLCS
3a Mo[IePXKKOIA HALLIero TEXHUYECKOTo
otgena.

Ecnu kayecTBO NUTHEBOV BOABI BLIXOAUT
3a npepenbl NpeaenbHoO AoMyCTUMBIX
3HAYEHWIA, NS NPUMEHEHUS CUCTEMbI
RAUTITAN B nto6om cryyae Tpebyetcsi
NpoBepKa 1 paspeLLieHie HalLlero
TeXHUYeCKoro oTaena.



2.2 Tpy6ui RAUTITAN

Puc. 1-1Tpy6bi RAUTITAN

2.3 O6nacTu npumeHeHus Tpy6

YnuepcanbHble Tpy6sl RAUTITAN
LUMPOKO UCMOb3YHOTCA B!

cMcTeMax NUTbLEBOMO BOJOCHABKEHMS;
CUCTEMaX OTOM/IEHNS, B TOM YWCTE MpU
npoknaake Tpy6 A5 NOAKIOHeHUs!
OTOMMUTENbHBIX MPUBOPOB B
MAVHTYCHBIX KaHanax (TorbKo ¢
1CMOMb30BaHNEM YHUBEPCanbHbIX TPY6
RAUTITAN stabil);
naHesbHO-y41CTOM oToreHun/
OX/IaXAEHNN.

10

A6corioTHast yCToM4MBOCTb TPY6

K KOppo3uw;

- BbICOKME LLIYMO3aLLMTHbIE CBOMCTBA
maTepuana Tpy6;

- YCTOMYMBOCTb K 06pa30BaHmio

OT/TIOXEHUIN U HaKUNW;

BbICOKast Y1apoyCTON4NBOCTb

maTepuana Tpy6;

BbICOKast U3HOCOCTOMKOCTb;

Npean3onsiLMs B 3aBOACKWX YCIOBUSIX

(onuwoHanbHo);

npeavsonsums ropporpy6boii B

3aBOCKUX YCIIOBUSIX (ONLMOHAINbBHO);

nocTaBistoTCs B GyxTax Uiv oTpesKax.

... stabil platinum__,
YHuBepcanbHas Tpy6a
RAUTITAN Stabil Platinum

YHuBepcanbHasi Tpyba ans otonneHus

1 BOJOCHaBXeHNsT;

- CO C/I0em asitoMUHUS, He
NPOMyCKatOLLM KUCIIOPOS;

- COOTBETCTBYET PEKOMEHAALIMSIM
®epepanbHoro KomuteTa oxpaHbl
OKpy»>KatoLLiel cpefbl [epmanny;

- anameTpsl 16-40;

- MOAAAETCs FHYTHIO 1 AEPXKUT GopMmy.

YHuBepcanbHas Tpy6a
RAUTITAN stabil

YHuepcanbHas Tpyba ans otonnexHus
1 BOAOCHABXKEHNSI;

- €O CI0em antomM1HUS,

He MporyCcKatoLLIMM KNCIopog;

- COOTBETCTBYET PEKOMEHAALIMSIM
®epepanbHoro Komnteta oxpaHbl
OKpy>KatoLLielt cpefbl lepmarny;

- pvameTpbl 16-40;

- NOAAAeTCs FHYTHIO U AEPXKUT popmy.



flex

YHuBepcanbHasi Tpy6a
RAUTITAN flex

YHuBepcanbHas Tpy6a Asist oTornneHus u

BOAOCHABXeHUs;

- ycToitumnBa K audpysum kucnopoaa
cornacHo DIN 4726;

- COOTBETCTBYET peKoMeHAaLMsIM
®epnepanbHoro KomuteTta oxpaHbl
OKpy>KatoLLielt cpefbl lepmaHny;

- auameTpbl 16-63;

- 3M1acTUyYHasl, NofAaeTcsl FHyTbio.

DIk

YHuBepcanbHas Tpy6a
RAUTITAN pink +

YHuBepcanbHasi Tpy6a fns oTonneHus

1 BOOOCHabXeHus;

- ycToitumea k anddysnm kucnopopa
cornacHo DIN 4726;

- COOTBETCTBYET peKoMeHAaLmMsam
®epnepanbHoro KomuteTa oxpaHbl
oKpy>kaloLLieli cpeabl [epmaHuy;

- pmameTpbl 16-63;

- 3M1aCTUYHas!, MOAAAeTCs THYThIO.

Tpy6a RAUTITAN pink+ 6ynet gocTynHa
B0 2-om nonyrogum 2020 .

)))RAUTHERMIS
Tpy6a ans HanonbHOro oToneHus
RAUTHERM S

Tpy6a npegHasHaveHa ans
1CMOMb30BaHUst B HAMosIbHOM
OTOMMEHUN.

KMCMOPOA03aLLMUTHDIN Crloii
cootBeTcTByeT cTaHaapty DIN 4726.
nnametpbl 10-32;

3MacTVYHas, NOAAAeTCs FHYTbIO;
6onbLLast MoLLaab XVBOro
ceueHus Tpy6;

pa3HoobpasHble crocobbl NPoKNaaKy;
onTUMaribHasi TOMLLMHA CTEHOK A1st
coxpaHeHust TBKOCTM Mpu yKaaKe.

n



Tpy6a D: Marepuan Tpy6 06nacTb npUMeHeHus
c c Mopknioyenue
nerema erema otonutensHoro HanonbHoe
nUTbeBoro papuaTopHoro npu60pa u3 oTonnexne
BoAOCHabXeHUs OTOMNEHUA 1 u\irvcHoro Kanana
YHusepcanbHas Tpyba
RAUTITAN stabil
16-40 MeTannononwmepHgﬂ - - " .
stabil Tpyba
YHuBepcanbHas Tpyba
RAUTITAN flex PE-Xa
f 16-63 ¢ kMcnopopo3aLUTHLIM ++ ++ - +
lex cnoem
YHuBepcanbHas Tpyba
RAUTITAN pink + PE-Xa
16-63 ¢ KMCNOPOAO3ALLMTHBIM ++ ++ - +
pINK+ cnoem
Tpy6a ans HanonbHoro
otonnenuss RAUTHERM S PE-Xa
10-32 ¢ KMCNOpOAO3aLLUTHBIM - - - ++
QURIT)) e RAUTHERNS room

12



Cuctema yknaakm Tpy6a
YHuBepcanbHas  YHuBepcanbHas ~ YHuBepcanbHas  YHuBepcasbHas Tpy6a ans
Tpy6a RAUTITAN Ttpy6a RAUTITAN Tpy6a RAUTITAN Tpy6a HarnonbHoro
Stabil Platinum stabil flex RAUTITAN pink+ oTonneHus
. Stabil platinum...., stabi flex pik: OB RAUTHERMIS I
Mart Varionova ¢ 14 %15 Mm
¢ukcaTopamu 415 waro— 16,2 x 2,6 mm 16,2 x 2,6 mm 16 x 2,2 mm 16 x 2,2 mm 17x 2’0 MM
W 3ByKOU3ONISLMU '
Mar ¢ pukcatopamm
Varionova 6e3 16,2 x 2,6 mm 16,2 x 2,6 mm 16 x 2,2 mm 16 x 2,2 mm 14 x1,5 mm
Laro—ssykousonsuum
MonTax 16,2 x 2,6 Mmm 16,2 x 2,6 mm 16 x 2,2 Mm 16 x 2,2 Mm .#:21(5) xx
Ha rapnyH-ckobax 20 x2,9 mm 20x2,9 mm 20 x 2,8 mm 20 x 2,8 mm '
20x 2,0 mm
Q’:’;x‘(’:“ oL 16,2 x 2,6 mm 16,2 x 2,6 mm 16 x 2,2 Mm 16 x 2,2 Mm 17x2,0 mm
e AR, 20x2,9 mm 20x2,9 mm 20 x 2,8 mm 20 x 2,8 mm 20x2,0 Mm
Monrax ; 16,2x2,6Mm 16,2x2,6Mm 16x 2,2 Mm 16 x 2,2 Mm 17 x 2,0 mm
Ha MeTamMIeckon 20x2,9mm 20x2,9Mm 20 x 2,8 Mm 20 x 2,8 Mm 20 x2,0 Mm

CceTke

13



3 TexHuueckue xapaKkTepucTuku Tpy6

He ponyckaetcs akcnnyataums Tpy6 Ansi CUCTEM NUTLEBOrO BOAOCHAGXKEHWS 1 OTOMMEHNS! MPY MAKCUMarbHbIX paboumnx
napameTtpax no Temnepatype v aasnenuto(Hanpumep 95C npu pasnexun 10 6ap B HENPePLIBHOM PEXUME).

TexHu4eckne xapaKTepucTUku Eannuua Tpy6a
YHuBepcanbHas Tpyba YHuBepcanbHas Tpyba
RAUTITAN Stabil Platinum AUTITAN stabil
Matepuan - PE-X/Al/PE-RT PE-X/Al/PE
LigeT (moBepxHoCTb) - MnatuHoBbIn CepebpucTbiit
YnapHas BsiskocTb npu 20 °C - Bes nsnomos Bes nsnomos
YnapHas BsiskocTb npu -20 °C - Bes nsnomos Bes nsnomos
KoaddpuumeHT TemnepaTypHoro yamHeHus [mm/m-K)] 0,026 0,026
TennonposogHoCTb [B1/(m+K)] 043 043
LLlepoxosatocTb Tpy6 [mm] 0,007 0,007
Pa6oyee nasnenue (makc.) [6ap] 10 10
Pa6oyas TemnepaTypa makcumym [°C] 95 95
KpaTkoBpemeHHas makcumarnbHas Temneparypa o
(aaps) [°C] 100 100
KucnopogHas anddysus (8 coorsetctaum ¢ DIN _ 3aLuTa ot NPOHUKHOBEHMS 3aLuTa ot NPOHUKHOBEHMS
4726) Kucnopoaa Kucnopoga
KowncTaHTa matepuana C - 33 33
Knacc ctpoutenbHoro matepuana - B2 B2
MaKCVIMaI'IbHaH / MWHUManbHas Temnepartypa [QC] +50/-10 +50/-10
MOHTaxa
MuHnuManbHbIi paguyc uarnba 6e3 BComoraTesibHbIX _ 5xd 5xd
cpeacts d = anameTp Tpy6bl
MuHUManbHbIA paauyc M3rnba c NpyXUHHLIM _ 3xd 3xd
BKnaabiem / ¢ Tpy6ornbom d = guametp Tpy6bl
MuHrManbHbIi paguyc usrnba c pukcatopamn _ _ _
nosopora ans Tpy6 d = anameTp Tpy6Gbl
[ocTynHble anameTpsbl [Mm] 16-40 16-40

14



B HekoTopbIx cnyyasix npu akcnnyatauumn yHueepcanbHoi Tpy6sl RAUTITAN STABIL Ha noBepxHOCTV MOTyT 06pa30BblBaTbCst
Merikue My3blpbku. Takke B cucTemax oborpeBa sapa 6€TOHHbIX NePEeKPbITUI NPV ANMTENbHBIX UCMIbITAHUSIX CXKaTbIM BO3[YXOM
Ha nosepxHocTu Tpy6 RAUTHERM S B peakux cnyyasix MoryT 06pa3oBbiBaTbCs My3blpbku. ITH My3bIPbK1 HUCKOBKO He
CHVKaIOT KauecTBa TPy6bl U He NMPUMSTCTBYIOT ee 3KCrTyaTaLmi.

Tpy6a

YHusepcanbHasi Tpyba
pRAUTITAI\Wlex

YHuepcanbHas Tpy6a
RAUTITAN pink+

Tpy6a Anst HaNoOIbHOro OTOMEHUS!
RAUTHERM S

e fle [ 1 E— i) TR
PE-Xa B o6onouke EVAL PE-Xa B o6onouke EVAL PE-Xa B o60nouke EVAL
Cepe6pucTeiit Po3oBbiit KpacHblit

Bes nsnomos

bes n3nomos

bes nanomos

Bes nsnomos

Bes nsnomos

bes nanomos

0,15 0,15 0,15
0,35 035 0,35
0,007 0,007 0,007
10 10 6
95 95 95
100 100 100
33LLLVIT3 OT NPOHUKHOBEHUSA 3aLLLIATa or I'IpOHVIKHOBeHIAR 3
xnenopona Kenopoga aLLMTa OT MPOHUKHOBEHMS KUCTIOPOAa
12 12 12
B2 B2
+50/-10 +50/-10 +50/-10
8xd 8xd 5 x d (remnepatypa npu yknagke > 0 °C)
3-4 x d BopnocHabxeHne
5 x d BopocHabxeHue / 5xd 5xd
otonneHne
16-63 16-63 10-32

15



4  WHcTpyMeHT /il MOHTaXa

Bupa npueopa A
G2
RAUTOOL G2
. Aptukyn 11203599HI001
AnekTpuUyeckuin

AKKYMYnSiITOpHbIN

Kombi
RAUTOOL A-light2 Kombi

Aptukyn 12174780001

A-light2
RAUTOOL A-light2
Aptuxyn 12035970001

Xpand
RAUTOOL Xpand

Aptukyn 2088910001

RAUTOOL A-One
Aptukyn 519530002

v<—j<—>4P

16

10

16

\
32

40

Pa6ouune
TUMOpa3mepbl, MM

110



H2
RAUTOOL H2

RAUTOOL H/G1(SDR 7,4) Aptu-

H/G1(SDR 7,4)

MexanmKo- Aptukyn 1202484 1l 001 kyn WN37425 1001
runpaanmecxuﬁ
H/G1(SDR 11) RAUTOOL H/G1
(SDRT1)
Aptukyn 11137404 1l 001
K14 M1
RAUTOOL K14 x 1,5 RAUTOOL M1
Aptukyn il 2446211 001 Aptukyn 11137764 11005
MexaHuueckuii
K10
RAUTOOL K10 x 1,1

Aptukyn il 22839601 001

\ YV < >
[ [ Pa6oune
10 14 16 20 TNopasmepbl, MM 110
K10 /K14 KomBuHUpoBaHHbIN pydHOi Xpand  AKKyMyNSTOPHBIN MMOPaBAMYECKN PaCcLUMPUTENbHBIA UHCTPYMEHT
M1 Mexarn4ecKknint MUHCTPYMeHT A3 AKKYMYNATOPHBINA TMAPABNNYECKUI UHCTPYMEHT
H2 MexaH1Ko-rnapaBnuyecKnii UHCTPYMEHT G2 3NeKTPO-rMAPaBANYECKUI MHCTPYMEHT N5 60MbLIMX AMamMeTpoB ¢
A-light2  AkKyMyNATOPHBIM rMAPaBIUYECKUI NHCTPYMEHT aKKyMyNATOPOM

H/GT  MexaHWKo-rvapaBnmyecknii MUHCTPYMEHT AN 60MbLUVX AYaMeTpoB

17



RAUTOOL M1

RAUTOOL H2

RAUTOOL A-light2

fﬁ', \

MexaHn4eckuin UHCTPYMEHT;

- obnactb npumeHeHus: @ 16-40;

- JkcnaHgep QC;

- 2 KpenexHbIX LWTndTa;

- Tpy6opesHble HoxHMLb! 40 stabil;

- Tiobuk co cmaskolt;

- LLleTka An1st YUCTKU UHCTPYMEHTa;

- YemopaH ans TpaHcnoptuposkn MT;
- MHcTpykums no akennyataumu.

MexaHuKo-ruapaBIMyeckuii
VHCTPYMEHT;
- obnacTb npumerenusi: @ 16-40;
- MPWBOA OT HOXHOTO / Py4HOro Hacoca;
- MMAPaBMVYECKUI NMPUBOA, MOXET
6bITb UCMOMbL30BaH MO XeNaHuio
ANsi pa3BasnbLiOBKU TPY6.

3anpeccoBoyHble Hacaaku M1 MoxHo
MCMOMb30BaTh UCKITKUUTENBHO C UH-
ctpymeHTom RAUTOOL M1.

CoeanHeHWs1 C HaOBUXKHOW MMNb301 cre-

AyeT NPOU3BOAMTD TOMbKO C MOMOLLIbIO
nHcTpymenTa RAUTOOL.

18

AKKYMYNSITOPHO-rMAPaBINYeCcKniA
VHCTPYMEHT;

- obnacTb npumereHusi: @ 16-40;

- MPUBOL OT aKKyMY/IATOPHOrOr1apas-
NIMYECKOr0 MexaH!3Ma, HaxofsLLerocs
HErMoCPeACTBEHHO Ha MHCTPYMEHTE;

- MMAPaBMYECKUIA NPUBOS, MOXET 6bITh
MCMONb30BaH A/1s pa3BasibLIOBKy
Tpyé.




RAUTOOL Xpand QC RAUTOOL A-light2 Kombi

RAUTOOL A-One

L

®

AKKYMYNSITOPHO-TMAPaBANYECKNiA
VHCTPYMEHT;

- obnacTb npumeHenus: @ 16-40;

- MCMONb3yTCs € 6bICTPOPA3beMHbIMY
Hacapkammn QC n Hacagkamm RO
npeablayLLEero NOKOMeHMs.

AKKYMYNSATOPHO-TMAPaBINYECKNiA

VHCTPYMEHT;

- obnacTb npymeHeHus @ 16-40:

- COBMeLLIeHMe B cebe STyyLLIero oT Asyx
npodeccroHanbHbIX akKyMynsTop-
HbIX MHCTPYMEHTA: 3arpecCoBLLKa
RAUTOOL A-light 2 v akcnaHpepa
RAUTOOL Xpand.

- cucTema ¢ 6aiioHeTHbIM KperyieHem v
OIHOI 3anpeccoBOYHON HacapaKow Ha
Tpy pasnuuHbix auametpa (16/20/25)

OcHacTka rugpaenmyeckmnx
nHcTpymeHToB RAUTOOL H2,E2/E3

1n RAUTOOL A2/A3/ A-light2 siBnsietcs
B3anmo3ameHsiemon. IHCTpyMeHTbI
MOrYT 6bITb OCHaLLIeHbl OANHAKOBbLIMM
[IOMOSTHUTESIbHBIMU KOMMIEKTaMM.
LlaHrv 1 ronoBku Anst passarnbLOBKM
cuctembl RO oguHakoBbl Ans Bcex
MHCTpyMeHTOB Ao 32 anameTpa.

AKKYMYNSITOPHO-TMAPaBINYECKMiA
nHcTpymeHT RAUTOOL A-One
KomnakTHbI 1 nerkuii ruapaenuye-
CKMI aKKYMYATOPHbI aKKyMynsaTop
(MUTWIA-MOHHBIV akKyMynsiTop) ¢ Aornon-
HUTETbHBIMM aKceccyapamu, ToNbKo
L1 UCMONb30BAHMNS C HAABWKHBIMU
runb3amm RAUTITAN PX 16 - 32 mm
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RAUTOOL K10 / RAUTOOL K14

RAUTOOL G2

RAUTOOL H/G1@ 50-63

4=

9

MexaHWn4eckuin UHCTPYMEHT
0bnacTb NpUMeHeHUs
2101x11mm./ @14 x 1,5 mm
TPy6opesHble HOXHULbI 25
yemopaH st TPaHCNOPTUPOBKY
PYKOBOJCTBO M0 3KCMIyaTaLmm

20

WHcTpymeHT anst @ 50-63 (onumoHanb-

Ho npumenum anst @ 40 x 5,5);

- MPUBOA OT SIEKTPOTUAPABINHECKOTO
Hacoca (OrLMOoHabHO OT HOXHOIo
Hacoca);

- pa3sBarbLioBKa TPY6 OCyLLECTBASIETCS

Ba3oBbIfi UHCTPYMEHT C HOXHbBIM
Hacocom;

- LUNaHr ruapasnuyeckuin 4 m;

- pacLuvputenbHas Hacagka G150 x
6,9/63x 8,6 (SDR 7,4) unu pacuu-
puTtenbHas Hacagka G150 x 4,6 / 63
x 5,7 (SDR11);

KOMI/IEKT 3arMpecCoBOYHbIX TUCKOB
G150 1 G163;

HOXHWLbI Tpy6opesHble 63;
VHCTPYMEHT [/151 yAa/ieHnsi 3ayceH-
ues;

uemopaH [iNsi TPaHCTMOPTUPOBKK;
PYKOBOACTBO 0 3KCMTyaTaLuu.




4.1 HoxHuubl ans peskun Tpy6

@ 1py6 16/20 ot 16 no 40
YHuBepcanbHas — HoxHuuel 16/20 HoxHuupl 40 stabil
Tpy6a RAUTITAN «—stebil platinum_, RAUTITAN

Stabil Platinum

YHusepcanbHas Tpy6a

RAUTITAN stabil =
\.('/
@ Tpy6 no20 no 40 ot40 o 63
YHuepcanbHas Tpy6a i
RAUTITAN flex ! !
7 s

~— ~—
YHuBepcanbHasi Tpy6a KT . L, o 1,
RAUTITAN pink+ 4 = } -

. lb'/

Tpy6a ans Hanonb- HoxHuubl 16/20 HoxHuubl 40 stabil HoxHuubl 63

HOTO OTOM/EHUs!
RAUTHERM S

RAUTITAN
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IMpu ncrnonb3oBaHWM pe3bBo3aKUMHbIX
coeIUHeHNIt HeO6XOAMMO MPON3BECTM
KannbpoBKy YHUBEpCarbHbIX Tpy6
RAUTITAN stabil / RAUTITAN stabil
platinum (& 16 v 20) kann6poBoyHoit
Hacagkon HoxxHuL, 16/20 RAUTITAN.

Puc4-1  O6peska yrusepcanbHoi Tpy6bl RAUTITAN Puc4-2  WHctpymeHT ans kanubposku
stabil / RAUTITAN stabil platinumc nomoLLibto HOXHUL,

16/20 RAUTITAN

[ns npaBunbHoli 1 6e3 3ayceHLeB HoxHuubi 40 stabil HoxHuubl 63

06pesky yH1BepcanbHow Tpybbl lMpenHasHayeHbl UCKITIOHYUTENBHO MpenHasHayeHbl UCKITIOYUTENBHO
RAUTITAN stabil / RAUTITAN stabil ans o6pesku Tpy6 RAUTITAN PE-Xa ans obpeskm Tpy6 RAUTITAN PE-Xa

platinum @ 16 u 20, Heobxoaumo npw- 1 Tpy6 RAUTITAN stabil / RAUTITAN
MeHSITb HOXHMLbI Anst pesku Tpy6 16/20  stabil platinum no @ 40 stabil

RAUTITAN.
MpuaoepxuBaTth TPy6y PyKOI HYXHO Ha 6e30MacHOM PaccTOSHUM OT pexyLLiei
4acTW UHCTPYMEHTa;
- UCMOSb30BaTb U XPaHUTb HOXKHMLIbI TaK, YTOBbI UCK/TIOUUTBL OMACcHOCTb NMOPe30B
OCTPOWA KPOMKOWN UHCTPYMEHTa;
YHusepcansHbie Tpy6b RAUTITAN - N1€3BUS1 HOXKHULL, HYXXKHO PerysisipHO MPOBepsiTb Ha MCTMPaBHOCTb U MO Heo6XoAnMMo-
stabil @ 16 1 20 moxHo o6pesaTb CTU 3aMEHATL;
Tonbko HoxHuuamu 16/20 RAUTITAN u - o6pe3|(a NOBPEeXOEeHHbIM UK TYMbIM JIE3BUEM OCTaB/sET Ha pr6e 3ayCceHLbl 1
HoxHuuamu 40 stabil. LiapanuHbl, Mo KOTOPbIM TPy6a MOXET [jaTb TPeLLWHY Npu pa3BaribLOBKe.
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4.2 MoHTaXKx coeuHeHUsa Ha HaBUXXHbIX MMb3ax

3pech onucaHa TexHKa COeanHeHNs
REHAU Ha HagBuHOW runb3e Ha
npumepe Tpy6 @ 16-32. OcobeHHOCTH
06paLLieHnst C UHCTPYMEHTOM U TeXHUKY
coeavHeHusi Ans Tpy6 apyrux @ moxHo
y3HaTb M3 PYKOBOLCTB M0 3KCMTyaTaumm
COOTBETCTBYIOLLIMX UHCTPYMEHTOB.

[Nepen ncnonb3oBaHWem UHCTPYMeHTa
HeobX0AMMO BHUMATESbHO NPOYUTaTL U
B flanbHenLem cobrnogaTtb
COOTBETCTBYIOLLIME PYKOBOACTBA MO
aKcnnyaTaumm;
- HY>HO 06s13aTernbHO 06paLLaTh BHU-
MaHue Ha yKasaHusi o 6e3onacHocTm
1 MHPOPMaLMOHHbIe ab3aLibl B HACTOS-
Len TexHuueckomn nHdopmaLmm.
3arpsisHeH1e Unu noepexaeHne
(acoHHbIX YacTei MOXET CHU3UTb
HaOeXXHOCTb COeANHEHWN.
AKKYMYIITOPHbIE UMW 3MeKTpUYeckue
MOHTaXHbIE UHCTPYMEHTbI, TaKune
kak A-light 2, A3, E3, G2 He pomxHbl

paboTaTh B HEMPepbIBHOM PexvMe.
Heobxopunmo nenatb nepepsbis B paborte
nocne MoHTaxa Kaxabix 50 HaaBMKHBIX
runb3 Ha 15 MUHYT, Tak Kak npubopy
Heo6X0AVMMO OXNaanTbCS.

[MpaBunbHoe coueTaHne GUTUHIOB
MOXHO y3HaTb U3 AeiCTBYIOLLIEH
TEXHUYECKON MHpOpMALIM UIn
KaTanora.

TemnepaTypbl MOHTaXa:
- MUHUMasbHast TemrnepaTypa He AoSK-
Ha 6bITb Hike - 10°C;

- MaKcumasbHasi Temnepatypa He AoMmK-
Ha 6bITb BbiLe +50°C.

B nvana3oHe MMHUManbHoO paspeLueH-
HbIX TEMMNepaTyp peKoMeHAyeTcs Anst
o6neryeHnst MOHTaXa VUcrosnb30BaTh
MOHTaXHbIM MHCTPymeHT RAUTOOL

C rMApPaBNYECKM NPUBOAOM.

]

PykoBoacTBa no akcnnyaTauum MoxHo
cKayaTb Ha caiTte www.rehau.com

EanHas TexHnka coeanHeHNs ¢ nomo-
LLibto

HagBWXKHbIX r’Mnb3 REHAU;

CoxpaHeHWe repMeTUYHOCTU B TeHeHne
[IUTENbHOTO BPEeMeHM;

OTCYTCTBUE YNNOTHUTENbHBIX KOreL,
(maTepwan Tpy6 cam cny>XuT ynnoTHu-
Tenem); MBO3MOXXHOCTb BU3YyaribHOro
KOHTPOSIS COeNHEHNSI;

BO3MOXHOCTb HarpysuTb CUCTEMY
[iaBfIeHVeM Cpasy e NMocre MOHTaXa;
OTCYTCTBME HEOBXOOAMMOCTY Kasi-
6poBKY;

HafieXXHoe coefiHeHNe, BO3SMOXHOCTb
yCTaHOBKY B Ilo6om mecTe (nop LuTy-
KaTypKy, B CTSDKKY U T.4.).
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4.21 O6peska Tpy6

YHueepcanbHble Tpy6el RAUTITAN
stabil 40x6,0 nmetot 6onee KopoTKwit
y4acToK A1t pa3BaribLOBKM B OT/IN4ME
ot apyrux Tpy6 RAUTITAN @ 40.

Mpu moHTaxe Tpy6 obpasyeTcs 3a3op
[0 yrnopHoro ¢naHLa puTuHra okoso 6
mm. Mpu aTom pasmep Z (cm. npaiic-
J1CT) yBenuunBaeTcst Ha 4 mm. Takum
obpa3som, obLuas anvHa Tpy6onposoaa
YMeHbLLIaeTcst NpUBIN3NTENbHO

Ha 8 Mmm.

1. TMepepn Hayanom pa6oTbl
HeobXxoayYMo NpoBepUTHL
MCMPaBHOCTb HOXHML.

2. Tun HOXHWL, BOMKeH
COOTBETCTBOBATb TUMY TPY6bl.

3. O6peska Tpybbl fOMmKHa

NPOV3BOAUTLCS MOA MPSMbIM
yrnom un 6e3 3ayceHLeB.

ﬁ%
==

Puc 4-3 O6peska Tpy6bl noa NPsiMbIM Yriom

24

4.  Heobxopgnmo y6eguTtbes, 4To
CoeAnHeHNe MOHTUPYeTCs Ha
npsimom (6e3 13rnbos) yyacTke
Tpy6bl.[innHa npsimoro yyacTka
[I0/KHA COCTaBIATh KaK MAHUMYM
TPV ANWHBI TUNb3bI.

4.2.2 HapBwxkka runb3bl Ha Tpyby

YcTaHoBKa runb3 Ha Tpybbi:

- HapgswxHas runbsa RAUTITAN PX
HafBUraeTcs Ha GUTUHT No6oM
CTOPOHOW, TaK YTO Harnpas/eHne
YCTaHOBKU Ha TPy6y He BaXHO;

- HafABWKHas r1Nib3a U3 NaTyHu
HapBuUraetcst Ha Tpyby Tak, 4Tobbl
acka 6bina noBepHyTa K GUTUHTY.

N
N

WP

Puc 4-4 YcraHoska HagskHoM runbabl RAUTITAN PX

Puc 4-5 Ycranoska HagswxkHoM runbabl RAUTITAN MX:
BHYTpeHHsisi hacka HanpasreHa B CTOPOHY pUTUHra

Puc 4-5 Heponyctumas kombuHaumsi utuHra:
RAUTITAN PX ¢ HagsuxHow runbzoin RAUTITAN MX

INaTyHHas HagBuKHas rub3a
HapBuraetcs Ha Tpy6y Tak, YTo6bl
backa 6bina noBepHyTa K GUTUHTY.
BbicTyn npu atom HanpaeneH

B CTOPOHY OT COEAVHEHMUSI.




4.2.3 PasBanbLoBKa Tpy6
C MOMOLLIbIO PaCLLUMPUTENbHOTO
aKcnaHaepa

Heobxoavmo cobniogatb npasuna
TeXHWKM 6e3onacHoCTW Npu pabote
C pacLUMpUTENIbHBIM MHCTPYMEHTOM;
- pacLuMpuTesnibHbIe HacaaKu [OMKHbI
CTPOro COOTBETCTBOBATbL TUMY TPY6;
- LaHr1 pacLunpuTesbHbIX HacaaoK
[OMKHbI CBOGOAHO pasaBMraThes,
CnepyeT NPOBEPSITb UX Ha OTCYTCTBUE
3arpsi3HeHUI 1 NpU HeOBGXOAMMOCTH
ounLLaTh;
pacLumpwTenbHas Hacafka AofXHa
6bITb 10 yriopa MofIHOCTbIO
3aUKCUPOBAHA, Ha MHCTPYMEHTE;
- HeobxoAMMO BbiAepXuBaTh
MWHMMarbHOE PaccTosiHue oT
pa3BarnbLOBLIBAEMOrO KOHLIA TPY6bl
[0 Ha[IBMXKHOMN MM/Ib3bl, KOTOpPast
Bynet HaaBMHYTa — ABYKPaTHYO
[JIMHY TUNb3bl;
NPy CO3AaHNN COEANHEHMS
MCMONb3YHOTCS TOMBKO
cootBeTcTByloLMe puTUHrM REHAU
v HaaBmxHble runb3bl REHAU;

- Ne3BUsi HOXHUL, CrielyeT perynsipHo
NpoBepsATb Ha OTCYTCTBUE
NOBPEXAEHUI 1 NMPU HEOBXOANMOCTH
3aMeHsITb.

1. Tepen pa3BanbLioBKoii TPy6bl
HafIBMKHas runb3a HapeBaeTcst
Ha Tpy6y Takum obpazom, 4Tobbl
MeXAay rnIb3oi 1 KOHLLOM TpY6bl,
nopnexatlemy passasbLoBKe,
0CTaBasioCh PaccTosiHue He MeHee
ABYKPaTHOW A/TNHBI TUMb3bI.

L LL
Puc 4-6 MuHnmanbHoe paccTosiHue OT rnb3abl A0
KOHLia TPy6bl NPy pa3BasbLOBKe TPY6bl

2. LaHrv paclunpuTenbHoii Hacapgkm
MOTHOCTbIO BXOAST B TPY6Y.

3. Pacumpenve nponssoautcs
0fHOKPaTHO.

Puvc 4-7 Tlpu HenameHHOM MomnoyxeHnn TpyBbl pac-
LLIMPUTENbHBIN MHCTPYMEHT noBopadmeaetcs Ha 30° n
KOHeL|, Tpy6bl pacLLMpPsieTcsi 3aHOBO.

4.  PaclumMpwTenbHbI UHCTPYMEHT
nosopauuBaetcs Ha 30°. Tpy6a
0CTaeTCsl B UCXO[HOM MOOXKEHNM.

5. KoHew Tpybbl pacLumpsieTcs
MOBTOPHO.
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4.2.4 BcraBka ¢puTMHra
B pasBasibLioBaHHYI0 Tpy6y

Cpasy e nocne pa3spasnbLOBK1 TPy6bi
GUTUHT HYXXHO MOMHOCTbIO, [0 YNOopa,
BCTaBWUTb B TPYO6y.

IMpw npaBunbHOM pacLUMpeHum Tpy6bl
QUTUHI MOXHO BCTaBUTb B TPYBy

C nepBoro pasa.

Yepes HekoTOpoe Bpemst GUTUHT
oboxmeTcst Tpy6ov (adpdekT namsaTu
dbopMmbl MaTepuana Tpy6bi).

[lo nonHom HaaBUXKKW rU/b3bl
3M1eMEHTbI COefIMHEHNst crieflyeT
npuAepXu1BaTh Tak, 4Tobbl GUTUHT

He BbINasn u3 Tpy6bl (00 HaABWXKM
rUnb3bl, @ TaKXe B npoLiecce
HaZIBVKKM NpW paboTe UHCTPYMEHTOM).

=
N | —

miP

Puc 4-8 Bcraeka putuHra B Tpy6y

MpasunsHoe nonoxexue B Tpy6ax ¢putnnra RAUTITAN PX

Bce ynnoTtHuTenbHble pebpa [omkHbl
6bITb 3aKpPbITbI TPY6OM.

WcknioyeHune cocTapnsieT BCTaBka
dutnHros RAUTITAN PX @ 40

B yHUBepcanbHyio Tpy6y RAUTITAN
stabil @ 40. 3pecb nocnegHee
ynnoTHuTesibHoe pebpo ocTaeTcs
He3aKpbITbIM.

2

16-32

40 50-63

YuusepcanbHas Tpy6a RAUTITAN stabil

YHuBepcanbHas Tpy6a
RAUTITAN Stabil Platinum

Lostabil .
D
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4.3 TexHuka 6ezonacHocTy npu
pabore ¢ pacLuMpuTenbHLIMK
Hacagkamu.

VicronbsosaHne pedekTHbIX (Hanpumep, 4

MOTHYTBIX UM HAAKOSIOTbIX) 3/1EMEHTOB
TpY6 MK pacLUMpUTENbHBIX HacafaokK
SIBNSIETCS HEAOMYCTUMBIM.
Heobxoavmo TouHo cobrniogaTb
COOTBETCTBWE BUAA Pa3BasibLIOBOYHOIO
MHCTpyMeHTa TUny u @ Tpy6.

Takke He0b6X0AMMO:

- MpOBEpSTb pacLUMpuUTesibHble
HacadKu Ha oTcyTCTBUE
noBpeXAeHu;

- 3ameHsTb AedeKTHble
pacLumpuTenbHble HacaaKku;

- He HaHOCUTb CMa3Ky Ha MoBEepXHOCTb
pacLUMpUTeNbHOW HacaaKu;

- HaHOCWUTb CMa3Ky Ha KOHYC
aKcnaHaepa;

- He UCMOMb30BaTh 3arpsizHeHHble
pacLumpuTenbHble Hacaaku, Tpy6bl 1
31eMeHTbl COEAMHEHMUS.

[Mpv nosiBneHnn TpeLLmH B mecTe
pa3BaribLi0BKM HY>KHO OTpe3aTb
NOBPeXAeHHbIN KOHeL, Tpy6bl
NpOBECTU pa3BasibLIOBKY 3aHOBO.

/

Puc. 9-3 TlospexxaeHue Tpy6bl u3-3a nedektHomn
pacLLMpPUTENbHOI HacaaKK

BcnomorartenbHbie cpeacTsa (LLeTky,
CMaska U T.N.) npunararwTes K
MHCTPYMEHTY.

YHusepcanbHble Tpy6bl RAUTITAN

flex Takoke kak v Tpy6bI Ans cuctem
otonnenust RAUTITAN pink un
RAUTHERM

S MMeloT KUCIOPOA03aLLMUTHbIV

cnoii. [laHHbIN cnoit He Takou

rMBKMIA, KaK OCHOBHOW COW U3
cLuuToro nonuatunexa. Moatomy npwm
pacLuMpeHnn Tpy6 npu HU3KNUX paboumnx
TemrepaTypax BO3MOXHO MosiBfieHue
TPELLMH Ha KUC/TOPOA03aLLMTHOM Crloe.
3TV TPELLMHbI He OKa3bIBaKOT BUSHUS
Ha 3KCMyaTaLMOHHble XapaKTepUCTUKM
TPY6 1 Ha BO3MOXHOCTb YCTaHOBKM
Ha[BMKHbIX FMNb3. TpeLLmHbI,
HaxofsiLLMecst B 061acTv HaABUXKHbBIX
rUnMb3, He OKa3blBaloT 3HAUUTENbHOTO
BNWSIHWUS HA KNCTIOPOAOMNPOHNLIAEMOCTb,
TaK KaK TPeLLyHbl HAXOASATCS MOf
runb3amu cornacHo DIN 4726.
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MpaBunbHoe nonoxexue B Tpy6ax putuara RAUTITAN PX

4] 16-32 40 50-63
YuusepcanbHas Tpy6a RAUTITAN flex flex A B
YuusepcanbHas Tpy6a RAUTITAN pink+ Ink+ -
D
MpaeunbHoe nonoxenue B Tpy6ax RAUTITAN ¢puturros RAUTITAN MX, RAUTITAN SX, RAUTITAN RX
v putnnros RAUTHERM S B Tpy6ax RAUTHERM S (ans -7Iy4nCTOro OTOr [oxnaxpeHus)
YHuBepcanbHasi Tpy6a X X ca.6mm
RAUTITAN Stabil Platinum .. stabil platinum s ATB
YumsepcanbHas Tpy6a RAUTITAN stabil oo Stabil (ﬂ % -
il | )
=
cC D D
YuusepcanbHas Tpy6a RAUTITAN flex flex B
: ! AB
‘ [
YnuepcanbHas Tpy6a RAUTITAN pink+ pink+ T IR

Tpy6a otonneHns RAUTHERM S W‘

Tabn. 4-1 lMpaBunnbHoe nonoxeHne UTUHros B Tpy6e

A - Teno ¢uTuHra B — ®naHew dutuHra C - Wtyuep D - YnnotHutenbHoe pebpo
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4.4 WcnonbsoBaHue
3anpeccoBOYHOr0 MHCTPYMEHTA

BcTaBuTh coenMHeHMe B MUHCTPYMEHT.

Puc 4-9 CoenuHeHue, BCTaBNEHHOE B UHCTPYMEHT.

He ponyckaTtb nepekocoB GpuTUHra

M MUnb3bl B r'y6Kax TUCKOB;

- [epXaTb UHCTPYMEHT Mof, NPSMbIM
yrrom.

He6onbLuas nepopmavus

NaTyHHOW HaflBUXHON M1nb3bl He
CHWXXAET KayeCTBa COeANHEHNS U
CrlyyaeTcsi MPeMMyLLLeCTBEHHO Npu
MCMOMb30BaHNK CTapbIX Mofenei
TWUCKOB.

Mpw ncnonb3oBaHUM cTapbix mogenen
pacLUMpUTENbHbIX HacapoK Asst

Tpy6 u3 RAU-PE-Xa B npouecce
Ha[BUXXKIN MOXHO CTONKHYTbCS!

CO CMMIOLLMBaHKEM MaTepuana
Tpy6bi (ckazaHHOE He OTHOCKTCS K
yHuBepcanbHbim Tpy6am RAUTITAN
stabil / RAUTITAN stabil platinum).
B atom cnyvae natyHHas runbsa
[OJIXKHA HaABUaTbCsl 10 PacCTOsIHUS
NpVYMepHO 2 MM oT pnaHua pUTUHra.

4.6 Hapsuxka runb3abl MexXaHUKO-
rMapaBaMYecKUM UHCTPYMEHTOM

CoepuHeHws MPOM3BOASTCS TONbBKO Ha
NpsIMbIX yyacTkax Tpy6bl (6e3 naru6os);
- [A/IMHa NPSIMOTO y4acTKa AO/MKHA Kak
MWHUMYM BTPOE MpeBbILLAaTh ASIUHY
TUnb3bl;

rUnb3a HafBUraeTCs MoHOCTbIO,
0o pnaHua GuTuHra;

NPUMeHeHMe CMasKK, XWUOKOCTe

W T.M. NPY yCTaHOBKE COANHEHUI

C HafBWXXHOW rM/b301 He
[fonyckaeTcs.
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Mopsinok AeincTBIiA NpU HapBMXKKe

b3 C MPUMEHEHMEM MEXaHUKO-

rMApaBINYeckoro MHCTPYMeHTa.
MocnepoBatenbHo HaxuMaTb
Ha nedasnb UHCTPYMeHTa.

2. TonHocTblo HaABUHYTb MUMb3y
A0 BbiCTyna GUTHHra.

3. BusyanbHo npoBepuTb
coeAnHeHWe Ha oTCyTCTBYe
MOBPEXAEHUN.

4.  HaxaTb CnyckHyto neganb
A1 BO3BpaTa UHCTPYMeHTa B
MCXOHOE MOOXEHME.

5. VIHCTpymeHT nocne npoeeaeHus
paboT 0YNCTUTL U CMa3aTb.

Puc 4-10 Hapswka runbabi Pvc 4-11 TotoBoe coeanHeHne

4.5 [lemoHTaXx coefuHEHWIN C HaABUXXHON rMIb30oMn

4.5.1 Pasbopka coeguHeHus
COeJJ.VIHeHVIe C MOMOLLLbIO HOXKHULY

BbIpe3aeTCs U3 TPy6ONpoBoAa LeNMKom. B cnyyae HecobI0AeHUs HACTOSALLIMX

Mpunepxusath TpyBy pyKoit HYXHO . yKasaHuii (Hanpumep, pasorpesa

Ha 6e3onacHOM paccTosHMM OT pexyLLiei COeMHEHUI C HAaOBWKHBIMM MMNb3aMm

4acTh MHCTPYMeHTa. B GpyHKLMOHUPYIOLLIEN cucTeme) dupma
REHAU He HeceT 0TBETCTBEHHOCTU 3a
nocneacTevs

Puc 4-12  Pas6opka coeanHeHus
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4.5.2 ToBTopHOe UCMoNIb30BaHWe pa306paHHbIX 31eMEHTOB COeAMHEHUS]

B Th UCT fAeTanei AeMOHTUP X CC e Vi runb3oi
@ MoxHo Mcronb3oBaTh NOBTOPHO Henbas ncnonbzosatb NoBTOpHO
YTUNU3NPYIOTCS BMECTE C OTPE3aHHOM YacTbio TPY6bl
Cucrema RAUTITAN DUTUHIY Onst naHenbHOro HapewkHble runbabl DutuHrn
oTonneHns / oxnaxmpeHus RAUTITAN PX

I

1
Tabn. 4-1 BoamoxkHOCTb MOBTOPHOrO UCMOMb30BaHWUSA 3/1EeMEHTOB COeiIMHeHNA
[leMoHTUpOBaHHbIE MeTannyeckme - HeNb3s UCMNoNb30BaTb - CHSATble HaABWXXHbIE Mb3bl
GUTUHIY, NpY YCIOBUM AEaNbHOTO AEMOHTMpOBaHHbIE B YTUNU3NPYIOTCA BMECTe C
COCTOSIHWS, MOXKHO MCMO/Mb30BaTb AN BOMOMNPOBOAHbIX CUCTEMAX OTpe3aHHbIM y4acTKOM Tpy6bl.
TEX Xe CUCTEM, 13 KOTOPbIX OHM BbINn meTannmyeckne GUTUHIU B ra3oBoit
M3BMIeYEHbI; pasBofke, Aaxke B TOM c/iy4yae, Korga

OHV UMEIOT XESTYI0 MapKUPOBKY;
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4.5.3 Pasbopka [eMOHTMPOBaHHbIX
CoeAiuHeHUI B cUCTeMax OTOM/IeHUs!
¥ BopocHabeHusi

4.5.4 Harpes coeguHeHus nepeq
pasb6opkoii

Harpesanue HagBUKHbIX b3
RAUTITAN PX cbiwe 200 °C

VIV MPSIMON KOHTAKT C MIamMeHeM MOXeT
BbI3BaTb 06pa30BaHMe TOKCUYHbIX ra30B.

He HarpeBaTb HafBWKHbIE Mb3bI

RAUTITAN PX Bbiwwe 200 °C;

- He pornycKaTb MPSMOro KOHTaKTa
C NnameHem Win Bo3ropaHus
HaoBwxkHbIX rnb3 RAUTITAN PX.

1. Pasorpetb oTpesaHHble
MeTanmyeckne GUTUHIM
C MOMOLLIbIO MOHTaXHOT0 deHa.

2. Tlpu pocTuxeHUn TemnepaTypsbl
nopsiaka 135 °C cHATb HaaBUXKHYO
rUnb3y ¢ Tena GuTuHra.

32

Puc 4-13  Heponyctumbiit pasorpes coeanHeHnst
nepen pas6opkoii

4.5.5 CHATMe HapBMXHOMN rMNb3bl

1. CHsaTb Tpyby Cc Kopnyca dputuHra.
2. OuncTUTb GUTUHT oT
3arpsisHeHNi:
GUTUHT MOXeT UCMo/b30BaThCS
MOBTOPHO TO/IbKO B Cy4ae
1peanbHoro coCTosiHUs nocne
OUUCTKY;
- CHsiTasl HaABWXHas Mnsb3a
1 y4acTok Tpy6bl 6onee He
1CMonb3yloTCs.
3. CHsaTble HagBWXKHbIE MMIb3bl
YTWAN3MpOBaTb BMECTE C
OTpe3aHHbIM KYCKOM TPy6bl.

Mpw HarpesaHUM NpeaHaZHaYEHHOTO K
pa36opke GUTUHra Bce COeAMHEHUS C
HWUM TEPSIIOT repMETUYHOCTb.

®uTUHr Nepen HarpeBaHvem
HEo6X0AMMO MOMTHOCTbI0 OTCOEAUHUTH OT
Tpy6onposoaa!l

Puc 4-13  Y1unusaumsi HagBmKHbIX rnrb3 1 OTPE3KOB
Tpy6onpoeoaos




4.6 PaclumnpuTenbHblit UHCTPYMEHT

PaclumputenbHbie Hacagku kcnaHaepbl PaclumputenbHas Hacapgka ans RAUTOOL G2

@ 1py6

16/20/25/32 40

YHusepcanbHasi Tpyba
RAUTITAN S'tabil P}atinum
... stabil platinum .
YHuBepcanbHas Tpy6a
RAUTITAN stabil

stabil

@ tpy6

16/20/25/32 40 40/50/63

YHuBepcanbHas Tpyba
RAUTITAN flex

YHuBepcanbHas Tpyba
RAUTITAN pink+
QIHR+

@ tpy6

17/20/25/32

Tpy6a ans HanosbHOro
otonnexuns RAUTHERM S

O] RAUTHERMIS
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4.7 Quick Change (QC)

Cuctema QC 3ameLLiaeT 06LLENPUHSATYIO
TEXHOSOrnio pe3b6oBOro CoeanHeHMs
pacLUMpUTENbHbIX HAacafoK NepefoBoit
CUCTEMOI C «BbICTPBIMY» 6alOHETHBIM
KpenneHnem.

370 NMO3BONSAET 3HAUMTENIBHO YNPOCTUTH
rpoLiecc pasBasibLIOBKM MONMMEPHbBIX
Tpy6: Hacaaka Nerko MeHsieTcsi B
TeyeHVe BCero HeCKOJbKUX CeKYHA,
[iaXe B YC/TOBUSIX OrPaHUYEHHOTO

34

NpOCTPaHCTBa (Hanpumep, B LLAXTax).
B otnnume ot npexHux, HoBble
pacLuMpUTesibHble HacaaKu UMetoT
npogosbHoe pudreHne NOBEPXHOCTH C
LIBETOBbIM OMO3HaBaTe bHbIM KOSbLIOM
(3eneHbIM Ans pa3BanbLoBKU TPY6
RAUTITAN stabil / RAUTITAN Stabil
Platinum n cuium gnst RAUTITAN flex/
pink+).

Mepexop Ha HOBYIO CUCTEMy OXBaTbiBaeT
OCHOBHbIE KOMMOHEHTbI MOHTaXHOI0
nHcTpymeHTa RAUTOOL: komnnekT
pacLumpuTenbHbix Hacagok QC

ans aunameTpoB 16-32 mm.




5 @utuHruwm HaaBUXXHbIe rN/1b3bl

OTnnumnTenbHblie 0cO6eHHOCTH d)VITVIHI'OB U HaABWXXHbIX TM/1b3

O6nactn npuMmeHeHust ¢VITVIHI'OB W HaOBWXXHbIX FU1b3

n NTy4ncTOE 0 /
Boponpoeoabi Otonnexune
oxnaxpeHue
YHusepcanbHble Tpy6bl RAUTITAN stabil / YHusepcanbHble Tpy6bl RAUTITAN stabil / Tpy6bl Ans HanonbHOro oToneH!s
YHuBepcanbHble Tpy6bl YHuBepcanbHble Tpy6bl RAUTHERM S
RAUTITAN Stabil Platinum / RAUTITAN Stabil Platinum /
YHuBepcanbHbie Tpy6bl YHusepcanbHble Tpy6bl RAUTITAN flex /
RAUTITAN flex / YHusepcanbHbie Tpy6bl RAUTITAN pink+

wwstabilplatioume.,  wcstabilplatioume., QYD) RAUTHERMS...

|$l |$l
|$l |*l
pINK+
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06nacTy NpUMEHEHNs! (IUTUHIOB U HARBIKHBIX TNNb3

MaHenbHo-nyuncroe otonnexue /

BOAOHPOBOAI:I Oronnexune
oxnaxpeHue

DuTnHrU HapewxkHbie DuUTUHIK HapswxHble DuTuHrn HapewkHble
rUnb3bl rUnb3bl rUnb3bl

|

I i |
i - =
s

HTERTE

Tabn. 5-1 O6nacTi npuMeHeHUs GUTUHIOB 1 HAABXKHBIX TMNb3



5.1 MHcTpykums no pabote c pacoHHbIMM YacTaMU

Henbas ponyckatb CMLLIKOM CUNBbHOMO
3aTArnBaHusi pe3bboBbIX COeANHEHWIA;
crefyeT NpaBubHO BbIGMpaTh
raeyHbli KIoY;

1Crob30BaHMe ra3oBoro
(Tpy6HOro) Krto4a MOXET NPUBECTM K
NOBPEXAEHWNIO PUTUHTa;

He criefyeT HamaTbIBaTb C/TALLIKOM
MHOrO fibHa Ha pe3bby;

- Herb3si MoABepraTb GUTUHI

1 HaABKHDBIE MUIb3bl MNIACTUYECKON
AedopmaLym, Hanpumep, C MOMOLLIbIO
MOJIOTKa;

paspeLuaeTcs UCMosb30BaTh TOMbKO
feTanu ¢ pe3bboit cornacHo ISO

7-1, DIN EN 10226-11 1SO 228,
Apyruve Buabl pesbbbl SBNsioTcs
HEeOOoMyCTMbIMM;

- HeobxoaMmo ybeauTbes, 4To
(acoHHbIe YacTH B MPOLIECCE MOHTaXa
1 3KCMTyaTaLmy He nopBepratoTcs
HEAOMYCTMMO BbICOKOMY
MeXaHN4YeCKOMY HanpsXeHUIo,

1 06ecreymnTb AOCTATOUHYIO
NOABWXXHOCTb Tpy6oMnpoBoaa;
HefomnycT1MO UCTOoNb30BaHne
NOBPEXAEHHbIX KOMMOHEHTOB

cucTembl, TpY6, GUTUHIOB, HAABUXKHbIX
TUMb3 U YNAoTHUTENeN;

npu pasbopke coeanHeHui ¢

NI0CKUM YNoTHEHWEM (M Np.) nepen
HOBOV C60PKOM CrieayeT NpoBepuTh
YMNMOTHEHWE Ha LIeNOCTHOCTb U B
cnyyae HeoBXOAMMOCTY UCTIONb30BaTh
HOBOE.

[Mpu paboTe ¢ pe3b6oBbIMK GUTUHFaMM
Heobxoanmo cobntopaTh creaytoLLme
yKasaHus:

- NPYMEHSITb B BOAOMPOBOAAX TONBKO
paspeLLeHHbIe K ACTOMb30BaHNIO
YMNoTHUTENM (Hanpumep,
ceptudnumposaHHble DVGW);

He YA/IMHSITb pbldarit MOHTaXHbIX

VHCTPYMEHTOB, B TH. C MOMOLLIbIO TPY6;

3aKpy4nBaThb pe3bGoBble COeAUHEHNS

TaK, 4To6bl OCTaBascs BuaeH cber

pe3bbbl Ha KOHLIE AeTanu;

- npoBepsiTb nepes c6opkoit
COBMECTUMOCTb PasINyHbIX TUMOB
pesbbbi (cornacHo ISO 7-1, DIN EN
10226-11 S0 228), Hanpumep,
TOMoXeHMe roseit ornycka, NerkocTb
3aKpy41BaHus (Mpoymre BUabl pe3bbbl

CUNTAIOTCS HEAOMYCTUMBIMM);

- MpW UCMoMb30BaHWM CrOHOB 06paLLaTh
BHMMaH1e Ha MaKCUMasibHO
BO3MOXHY'0 [UTUHY BKPY4MBaHWS 1
[lOCTaTOYHOCTb FTy6UHBI BHYTPEHHEN
pe3bbbl Ha MPOTUBOMOOXHOM feTanu.

Pesbba Ha puTHHrax c pesbbosbim
NepexofoM BbIMOMHEHa CrieayioLLMm
obpasom:

- pe3sbba cornacHo ISO 7-1,
DIN EN10226-1:
- Rp — unnuHapuyeckasi BHyTpeHHsis
pesbba;
- R — KoHWyeckas Hapy»Hasi pe3bba;
+ pesbba cornacHo ISO 228:
- G - umnuHppuyeckas pesbba.

MuHmanbHas TemnepaTypa MOHTaxa —
He Hwxke - 10°C.

MakcumanbHas TemnepaTypa MOHTaxa —
He Bbiwe + 50°C.
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5.2 LUenTpoBka ¢puTHHrOB

=

@

Puc5-1  He Bbinpaenstb monotkom!

LleHTpoBKa GUTUHIOB [OMKHA
BbIMO/HSATHCS TOMbKO COOTBETCTBYIOLLIMM
VHCTPYMEHTOM, Hanpumep, 60pOKOM Wi
raeyHbIM KITHOHOM.

5.3 3awwmra ot Koppo3sum
W NOBpEeXAeHus

Puc 5-2  TpepoxpaHsits o kopposun!
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RAUTITAN PX

CnepyeT ncnonb3oBatb crpeu Ans

06Hapy>eHusi yTeyek (Harnpumep,

neHoobpasytoLLme CPeacTsa) ToNbKo

C AeiicTByIOLLMM cepTUdUKaTOM

DVGW, pekomeHpyoLLMM WX Ans

B3ammopencteus ¢ PPSU n PVDF;

MPUMEHSITb TOSBKO Te YMSIOTHUTENN,

NPOKIIAAKW, U30MEHTY U XWOKNE

CPencTBa, KOTOpble PEKOMEHA0BaHbI UX

M3roTOBUTENSIMU AJ15 B3aVMOAENCTBUS

¢ PPSU v PVDF;

- MPOBEPSITb MPY MOHTAXE

COeAVHUTENbHBIE 31IEMEHTbI Ha

COBMECTMMOCTb C KaXkabiM 13

MCMOMb3yeMbiX BELLIECTB;

He lonycKaTb KOHTaKTa

C apoMaTU4ECKUMU 1

KMCNOPOACOAePXKaLLMMM

pacTBopuTensimu (Hanpumep,

KETOHOM 11 3b1pOMm), a TaKxke C

ranouavpoBaHHbIMM YTTIeBOLOPOSAMMU

(Hanpumep, xopyrnesogopoaamu);

- He pgonyckaTb KOHTaKTa ¢
BOAOPaCTBOPMMbIMM aKpPUTOBbIMU
nakamu, NPOMNMTKaMU 1 FPYHTOBKamM.

RAUTITAN SX

He ncnonb3oBaTh npoknagku u
YMAOTHUTENbHbIE KOMbLia (Hanpumep, U3
TerIoHa), KoTopble MpK KOHTaKTe ¢ BOLOM
MOTYT BbiAE/NSATb MOHbI X/10Pa;

- MPUMEHSITb TOMbKO Te YMIOTHUTENN,
KOTOpbIe He BbIAESSIIOT MOHbI XJ10pa Npu
KOHTaKTe C BOOM;

BO M3bexaHune Koppo3un

3a3opoB ¢utnHros RAUTITAN SX
peKoMeHyeTCs MPUMEHSITb NEH.

[o6askw B BOLY

lMpumeHeHne MHrMBMTOPOB U ApYrUX
NPUCaAoK MOXET BbI3BaTb MOBPEXAEHUE
Tpy6onpoBopa.



DUTUHIY 1 HAABUXKHbIE MUMb3bI

LOMKHbI 6bITb 3aLLMLLIEHbI C MOMOLLIbIO

COOTBETCTBYHOLLIMX CPEACTB OT

KOHTaKTa C KUPMUYHOM KaaKow, a

TaK)Xe CO CTSXKKOWA, LIeMEHTOM, FMIMCOM,

6bICTPOCXBATHIBAIOLLIMMCS LIEMEHTOM,

arpeccuBHbIMM CPeAamMu U NpoYrmMm

MPOBOLMPYIOLLMMM KOPPO3UIO

BELLIeCTBaMM 1 maTepuanamu;

- GUTUHIK, TPYBbl M HAABWKHBIE MMIb3bl
HeobX0AMMO 3aLLMLLATh OT BHELLHEro
BO30EWCTBMS Bnaru;

- creayet y6eauThCsi, YTO MpUMeHsieMble
YNIOTHUTENM, CPEACTBA OYNUCTKMY,
MOHTa)KHasi MeHa 1 T.1. He

COfiepKaT BELLIECTB, BbI3bIBAOLLINX
AerpagaLmio Mateprasnos Tpy6 1
¢$UTUHIOB, HaNpUMep, pacTBopa
amMMMaKa, aMM1aKOCOAEPIXKALLIMX
KOMMOHEHTOB, apOMaTU4YECKUX

UMW KNCIIOPOACOAEPXALLIX
pacTBopwTenei (Hanp. ketoHa v adwpa),
X/10pPYrNeBOfOPOAOB;

UTUHIMY, TPYBbI U HaABWKHbIE

WNb3bl HEOHXOAVMMO 3aLLMLLIATb OT
rpsi3u, CTPOWUTESBHO MbIY, LIEMEHTA,
macna, Xxupa, Kpacki, f1aka, mponuTky,

TPYHTOBKM, PacTBOpUTENeN U T.4;
TpY60MNpOBOAbI AOMKHBI 6bITb
3alLMLLiEHb] B arPecCyBHbIX Cpedax
(Hanpumep, 6eToHHas 3anMBKa,
CrapeHusi MOPCKoW BOAbl, CPeACcTBa
OYMCTKM), @ TaK)Ke OT MPOHUKHOBEHWS!
arpeccvBHbIX ra3os, rasos,
BbIAE/SAOLLIMXCS NPU BPOXKEHUMN U T.1N.;
CcUCTeMY HEO6XOAVMO 3aLLUTUTL

OT MexXaH14EeCKIX MOBPEXAEHMI
(Hanpumep, B Nepu1od CTPOUTENbCTBA,
B6/IM3W TPAHCTOPTHBIX MarncTpane,
OT BO3AENCTBYSI MaLLIMH 1 MEXaH13MOB,
OT MOBPEXAEHUI XVBOTHBIM U T.N.).
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5.4 TMopknioyeHue pe3b603aXKMMHBIM
coeAuHEeHUEM C KO/bLIOM

N—

®
®

Puc.15.1. Pesb6oBoe coeanHeHme ¢ 06KUMHbIM
dutuHrom RAUTITAN stabil

\

S

o.StaDil platinum.__.,
o stabil

Papuatopbl moryT 6bITb NpsiMo
MOACOEAUHEHDI C MOMOLLIbIO
COOTBETCTBYHOLLIMX OBXMUMHBIX GUTVUHIOB
RAUTITAN Kk yH1BepcanbHoi Tpybe
RAUTITAN stabil n RAUTITAN flex.
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e fex

Puc.15.2. PesbboBoe coearHeHme ¢ 06KUMHbIM
¢duTnHrom RAUTITAN flex

O6ecneybTe, 4TO6bI TPY6bI 1 OBXMMHBIE
GUTUHI MPU MOHTaXe U 3KCTTyaTaLmumn
He HaxoWNCh Mo, HeOMYCTUMbIM
MeXaH14YEeCK1M HampsiXeHnem (Hanpumep,
BC/IEACTBE 13rnba HernocpeaCTBEHHO
rnocne pe3b6oBOro COeAUHEHNS)

3anpeLLaeTcs MCcnonb3oBaTb pe3bboBble
COeMMHEHUs! 1151 CKPbITOrO MOHTaXa U
B HEAOCTYTHbIX 30HaX.




TexHonoruyeckue XapaKTepucTuku

XapakTepuctuka Liser HoxHuubl ans Tpy6  Kanubposka 3ararueanue
raiiku dacku TPYy6bl HaKMAHOW raikn
YHuBepcanbHas 16,2x2,6 | 3eneHblit Crporo [o ynopa?
Tpy6a RAUTITAN obsizaTenbHO
stabil
20x29 Bes ynopa,
3aTsKKa Npu
35-45 Hm
YHuBepcanbHast 16,.2x2,2 Cuhnit He tpebyetcs [o ynopa"
Tpy6a RAUTITAN R
flex ‘ ol
flex HoxHuupl ans -
e3kun Tpy6 16/20 )
20x28 P RAUEF);TAN HoxHuupl | HoxHULbI Ro ynopa
ans 1py6 ans Tpy6
25 40 stabil

1) MakcumanbHbiii MOMEHT 3aTsbiku 35-45 Hm

Tab6n.15.1. O630p ykasaHuii Mo MOHTaXy NPSIMOro NMOACOeANHEHUS paauaTopa
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Mpouecc moHTaxa pe3b60oBbix coeiuHeHMUit ¢ 0GxUMHbIM puTHrom RAUTITAN
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v O

DIN EN
16313

""""'H

stabil

flex

<D

16,2x2,6
16x2,2/20x%x2,8

20x29
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3awurHas nenta RAUTITAN

Cnoco6 npumeHeHuns

QOueHb YacTo mecTa coeauHeHNs
TPy60npoBoAoB [OMKHbI BbITh B X0
CTPOMTENbCTBA HAa KOPOTKOE BPemMsi
3aLUMLLEHbI OT KOHTaKTa C Bfaroi

1 arpeccUBHbIMU XUMUYECKUMU
BeLLLeCTBaMU. ITO KpaliHe BaXKHO,
Hamnpumep, Npv 3aneHnBaHnmn
TPy60MnpoBOAoB, NpK NPOKIaaKe B
6eToHe unu B cTsxke. lNocne Toro,
KaK CpefCTBO 3aTBEpOeeT Ui
BbICOXHET, MOXHO PaccumMTbIBaTh Ha
TO, YTO ero arpeccuBHoe Bo3fencTave
rpekpaTuTCs.

Mpw 3TOM, M3HAYaNBHO, Mbl UCXOAUM
13 TOr0, YTO GUTUHIU [OMXKHBbI

MOHTMPOBATbCA N 3KCNJTyaTUpoBaTbCA

B CyXOW cpefe.

44

Tonbko B Takux cnyvasx GUTHHIU Lie-
necoo6pasHo U30/IMPOBaTb 3aLLMUTHOM
nentoit RAUTITAN!

[ns obecneyeHns apdekTBHOMN
3aLLUNUTbl PUTUHIA 3ALLUTHYIO IEHTY
creflyeT NpYMeHsITb criefyioLLm
obpasom:

- MecTo coennHeHus Tpy6onpoBoaos
(npubnusutensHo 3a 100 mm

OT HafABWXHO rUNb3bl) CIeAyeT,
npy HE06X0AMMOCTH, OYUCTUTD

OT Xupa U rpsisu.

3alLuTHYIO NeHTY crefyeT
NPUAOXKUTB K Tpy6e nof Npsimbim
yrniom NpubamnsnTenbHo 3a
MmuHumansbHo 100 mm oo
HaOBWKHOW rMb3bl.

[NepBbiit BUTOK HYXHO caenaTth

6e3 cMeLLieHUs Nof, MPSIMbIM YTIOM
K Tpy6e.

3almTHYI0 NeHTy crieayet
HamaTbIBaTb Ha COefiHeHNe
pPaBHOMEPHO C HEGOMbLLIMM
HaTsHKEHUEM W CMeLLIeHNEM BUTKOB
oT Kpasi.

Mpu aTom HaxnecT pomxeH
cocTtaBnatb He meHee 50 %

OT LUMPUHBI NIEHTBI.

JleHTy Npv HamoTke cnegyeT
crierka HaTArvBaTh U NMPYXUMAaTh
K MOBEPXHOCTH.

Cnepyet n3beraTb cknapgok

1 3a/10MOB.

Hamotky cnegyeT npofonxatb,
roKa MecTo CoeuHeHUs
Tpy6onpoBoaos He 6yaeT
nepeKpbITo Kak MuHUMyMm Ha 100
MM 3@ HaAABUXKHYIO FMSIb3Y.
Mocne 3aBepLueHNs HAMOTKM,
crnefyet y6eauTbes, 4To
coefiMHeHwe MoMHOCTbIO 3aKPbITO
3aLLUNTHOW SIEHTON U He UMeeT
cknapok v 3anomoB. Ecnm ato He
TakK, TO 3aLLUMTHYIO NIeHTYy creayeT
OTMOTaTb M CHOBa HaMoTaTb

Ha coeiMHeHue.



RAUTITAN PX RAUTITAN MX

..“ﬂl i
0089
16 x 2,2 mm

Puc.5-1 Hepnonyctmasn kom6uHaums putitra Puc. 5-4 HapswxHble runbabl RAUTITAN 20 x 2,8 mm

RAUTITAN PX ¢ HapemskHoii riunbaoit RAUTITAN MX 25 % 3.5 Mm 50 x 6,9 mm
63 x 8,6 mm
32x4,4 mm
[nameTpbl GUTUHIOB M HAABKHBIX 40x5,5 mm
runb3 RAUTITAN
- - 16x2,2
- 20x28 Mare- PVDF TNaTyHb
- 25x3,5 nan (nonmBuHUIK- 1254)_,_3
- 32x4,4 P neHdTopuna) :
Puc.5-2 ®utuHrv RAUTITAN PX us PPSU - 40x5,5
(nonudenuncynbdoH) - 50x6,9
- 63x8,6
- - OpHocTopoH-
- - - [1BycTopoH- Hee
Mpume- Hee noak/toYeHue;
YaHust NoAKMoYeHUe; - - LBET NaTyHu;
- - LBET YepHbIN. - - - - - KPYroBoOW
BbICTYN.

Puc.5-3  ®utunrn RAUTITAN RX+ (6poHsa) n

Tabn.5-2 HapsuxHble runbasl RAUTITAN
RAUTITAN SX (HepxxaBetoLLiasi CTarb)
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5.5 ®uTuHrn gns otonuTenbHLIX 5.6 HagewxHble runb3abl gnsa

Tpy6 RAUTHERM S otonuTenbHbix Tpy6 RAUTHERM S
(%] MpumeyaHus
101x11 mm Kpyrosoi BeicTyn,
o OUMHKOBaHHas NaTyHb
1415 mm [Ba kpyroBbIX BbICTYNA,
g OLMHKOBaHHas NaTyHb
17 x 2,0 mm
20x2,0 Mm [1Ba kpyroBbix BbICTyNa,
25x2,3 mm OLMHKOBaHHas naTyHb
32x2,9 Mm
Puc. 5-7  ®uTUHT Noa HaBUXKHYIO MNb3Y Puc.5-9 HapewiHas runsaa ans py6 RAUTHERM S 5.7 TPOﬁHMK GPOHSOBbIﬁ
ons Tpy6 RAUTHERM S
®urtunrn ana 1py6 RAUTHERM S -
12’1 ’fﬂ; MM HapsukHble runb3bl 4151 crcTem
b X2'0 M MaHesnbHO-Ny4NCTOro oTonneHns/
o ) OX 5 OMM OXNaXaeHNst HAABMIaKTCA Ha GUTUHI
%5 x >3 mm TOMBKO OAHOI CTOPOHOM
X MM A
' acKOMN K GUTUHI
32x2,9 mm (@ umunry)
V]CI'IOﬂbayeTCﬂ ANS MOHTaXKa cucTem BOﬂDCHaG)KeHMF‘ n
Matepnan ~ OuvHkoBaHHas naTyHb oTonnerus ¢ Tpy6anmin RAUTITAN stabil PLATINUM.
Tabn.5-8 DuTUHIM A4S OTONUTENbHBIX TPY6 Martepuan: 6poHsa B cootsetctaum ¢ DIN EN 1982
RAUTHERM S

LseT: rnankas 6poH3a
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6 OcHoBHble pekoMeHAaLMK Mo Npoknaake Tpy6onposonos

Yknapaka Tpy6 no nepekpbiTHio. Heponyctumbie cnoco6bi Harpesa Tpy6

Puc.6-1 Yknagka Tpy6 no nepexpbITuio. Puc.6-2 He ponyckaetcs npeBbilueHve Temnepatypbl  Puc. 6-3  3awumra ot neperpesa
Harpesa
Tpy6onposoabl RAUTITAN nutbeBoro Heobxoavmo y6eanTbes, 4TO B Nepuof - Tpy6onpoBoabl, npoxopsLLne
BOJOCHaBXeHMs1 1 OToM/eHNs Bceraa CTpOUTENbCTBa TPY60NpoBoAb! 8671131 NpMBOPOB 1 YCTPONCTB
yKNaablBaloTCs B M30NALMK; He NoaBepraroTcst BO3AENCTBUIO C BbICOKOW TeniooTaa4en, AOMKHb!
bITb JOCTATOYH MLLIEHBI
- y’ke Ha CTaAUM NPOEKTUPOBAHMS HefoMyCTUMO BbICOKMX TemnepaTyg, ST Hengrtll sT;MO(;giL;.Il_ Lelz-l:a'
CnefyeT NpefyCMOTPEeTb AOCTATOUHO B TOM 4Yucre v npu nposeaeHnmn pabor, ) He06)eo I}IIMO e )KlllgaTb'
mecTa ans Tpy6onpoBoaa, yunTbisas  HE CBA3AHHBIX C MOHTaXO0M il nep:
N30MSILNIO: Tpy6onposopa (Hanpumep, 6UTYMHbIX, [OMyCTUMble NapameTpbl
;
- Tpy6bl 3aKPENNSIOTCS Ha CBapOYHbIX U I'IaﬂI'IPHSbIX pa6ot B :g;?]!;y:;';aumm (Hanpumep, pabouyio
creLmanbHOM OCHOBaHUM HenocpeacTBeHHon 65iM3ocTn oT patypy
(NMpeanucarus DIN 18 560 HesalLyLLieHHoro Tpy6onposopa); Y1 CPOK 3KCMNyaTaunm).

«becLuoBHble NonbI»);

Tpy6bl yknagbiBatoTcs Ha
BblpaBHWBAIOLLINIA CIIOW, YTOGbI
obecneynTb OOUHAKOBBIN YKIOH U
3aLLMTY OT LyMma.



6.1 HapyxHsas npoknaaka

Puc.6-4 Tpoknagka B rpyHTe HegonycTuma

He npumeHsiiotcs Anst yknapku B rpyHT;

[IO/MKHbI 6bITb 3aLLMLLIEHBI

OT ynbTPadroneToBbIX Nyyel;
LOMKHbI 6bITh 3aLLMLLIEHbI OT MOPO3a;
- [O/MKHbI 6bITb 3aLLMLLIEHBI

OT BO3AEMCTBYS BLICOKVX TeMMepaTyp;
LOMKHBI 6bITb 3aLLMLLIEHbI

OT MexaHW4eCcK1X MOBPEXKAEHUIA.
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Puc. 6-5 HapyxHas npoknaaka Tpy6onposofos
RAUTITAN flex, Hanpumep, Tpy6onposoaos
BOLOCHABXEHNSs 6€3 COOTBETCTBYIOLLIMX 3aLLIUTHBIX
Mep HefonycTuma

[1na nogsemHow npoknagku Tpy6
ucnonbaynte cuctemy REHAU

A5 NOA3eMHbBIX KOMMYHUKaLMI.
Moppo6Hyio MHbOpMaLMIo MOXHO
nony4nTh B 6nvxkaiiliem 6iopo no
npopaxam REHAU vnu Ha caitte www.
rehau.ru

Puc.6-6  Yknapka BHe 3naHuii Tpy6 ans
BOAOMPOBOAOB BO3MOXXHA TO/TbKO C NPUHATHEM
COOTBETCTBYIOLLIUX 3aLLIMTHBIX Mep

YHusepcanbHble Tpy6sl RAUTITAN
flex cBeTonpoHuuaemsl. Mpsimoe
nornafaHue ny4yen MOXeT yXyALUUTb
rUrMeHnyeckue CBOKCTBa NUTHEBON
BOABbI.

CnepyeT 3aLLMTUTbL TPY6bl OT NPSIMOro
ronagaxus Ha HUx ceeta (Hanpumep,
OKOJ10 OKOH 1 OCBETUTESbHbIX
npu6opos).




Puc.6-7 OtkpbiTas yknagka B 30He BO3AeicTBust
YNbTpadHoNeToBbIX Ty4ei B TOM Yncie
BHYTPM 30aHMs! He J0NyCKaeTcs..

- NP1 XpaHeHUU 1 TPaHCMOPTUPOBKe
Tpy6bi ceayeT 3alumLLaTh OT y/bTpa
¢droneToBOro N3nyyeHus;

- 3aLmLiaTb Tpybbl OT ynbTpaduoneTo
BbIX Jly4elt (CONHEeYHbIN CBET, HEOHO
Bbl€ JIaMMbl) B 30HaX UX BO3MOXHOIO
BO3JENCTBUS.
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6.2 CsetonpoHuLaeMoCTb

Puc.6-8 He ponyckatb nonagaHusi npsimbix siyueit
ceTal

YHusepcanbHble Tpy6bl RAUTITAN
flex. Mpsimoe nonapaHue nyyeit moxet
YXYALWUTb MrMeHnyeckne CBoNCTBa
NUTbEBOI BOAbI.

CnepyeT 3aLLMTUTL TPY6bI OT NPAIMOrO
rnonagaHwst Ha HUX cBeTa (Hanpumep,
OKOJ10 OKOH 1 OCBETUTESbHBIX MPUBOPOB).
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Mpw npoknaake Tpy6onpoBoaos B
30Hax, FAe BO3MOXHO BO3AENCTBIE

Ha HWUX OTPULIATENbHBIX TEMMEpPaTyp,
Tpy60onpoBoAbl HEO6XOANMO 3aLLMLLATD
OT 3amep3aHusi.

B 30Hax oTpuuaTenbHbIX TeMnepatyp,
TaKuX Kak A/IMTesIbHO HeoTanimBaemble
MoMeLLieHUs, TeMI0M30ALMK, Kak
npaeuno, 6biBaeT He[OCTaToOUHO,

4T06bI NPEOTBPaTUTL 3amep3aHue
TernoHocuTens B Tpy6onposogax.

B Takux 30Hax cnegyet cnuBath
TenoHocUTeNb U3 TPy6ONpoBOAOB UK
npepycmaTpvBaTh MoMyTHbIN o6orpes
Tpy6onposopaos. Heobxogumble
YCTpOWACTBa [iNs 3TOrO CriedyeT
npegycmaTpvBaTh Ha CTagun
NPOEKTUPOBAHMS.




6.3 TpaHcnopTupoBka 1 XpaHeHUe

Puc. 6-9  3alunta cucTeMbl OT NPAMBIX CONMHEUHbIX
nyden

Puc.6-10 He knactb Tpy6bl Ha MOBEPXHOCTb M3
Matepuana ¢ oCTPbIMM KpasiMu

Tpy6bl ¥ KOMMOHEHTbI CUCTEM
HeobXxoaMMO 3aLLMLLATb OT
yneTpadroneToBoro U3ny4eHus Bo
BPemsi TPaHCMOPTUPOBKU U XPaHEHUs!.

Crnepyet nsberatb nospexaeHuin Tpy6 1
0OCTasbHbIX KOMMOHEHTOB CUCTEMbI.

B atux Lensix Heobxoammo:

- C OCTOPOXXHOCTBIO BbIMOSHSITH MOrPy3Ky
1 pasrpysKy;

- MepeBO3uTb, y4nTbIBasi 0COBEHHOCTM
matepviana;

- He BOJIOYMTb M0 3eMSTe U MPOHNM

MOKPbITUSIM;

CK/TaAMPOBaTh Ha MIOLLIAKe, UCKIIO

YatoLLel nonagaHus NPeameToB ¢

OCTPbIMM Kpasimu;

3aLLMLLATD OT MEXaHUYeCcKUX
NOBPEXAEHWI;

3aLLYLLATh OT MPSI3W, MblK, LIEMEHTHbIX
PacTBOPOB, Macer, YKMPOB, KPacok,
pacTBopuTENeN, XMMMUKATOB, Baru 1 np.;
3aLLMLLTb OT COMTHEYHDIX JTyYew,
MOCPEeACTBOM CBETOHENPOHULIAEMO
NAeHKM, 60 ApYrvX HEMpPO3paYHbIX
MmaTepuanos;

BO BPEMSI NPOBEAEHNS CTPOUTENbHBIX
paboT He fonycKaTb AIUTENbHOMO
BO3[ENCTBUS COMHEYHDIX JTy4el;
CHMMATb YMaKoBKY HENMocpeacTBEHHO
nepen, Hayanom pabor;

cobrioaaTh rvrueHnyeckvie TpeboBaHws
(Hanpymep: 3aKpbITUe KOHLIOB TPY6,
3aLmTa PUTUHIOB, CObMofeHe
Hopmbl VDI 6023 — npoekTupoBaHvie

B COOTBETCTBUM C Tpe6OBaHWSIMU
TUMUEHbI, MOHTaX U 3KCTTyaTaLms
CYCTEeM MUTBEBOIO BOAOCHABKeHWST).
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7 Tennousonauus

0O6nacTb npumeHeHns OtonuTenbHbie Tpy60NpoBoAbI HAa NEPeEKPbITUM

KoHcTpykums

IKCUEeHTpUYHas, NpsiMoyronbHas hopma n3onsauum

@ Tpy6 16/20

TennonposogHocTb A = 0,040 B/(mK)

Tennounsonsiuns 13 BCEHEHHOro NONMaTUNEeHa:
Martepuan - KOIKCTPYAMPOBAHHAs C 3aKPbITHIMU MOpamu;
- C KO3KCTPYANPOBAHHOW, HEFMIrPOCKOMMUYHOW MNEHKON U3 MONMaTuneHa.

Bbicokasi 3 peKTUBHOCTL OrpaHUYeHUs TENI00TAAYY;

- BbICOKasi NPO4HOCTb Ha NepeKpbITUn;

- He TpEGyETCﬂ ﬂOﬂOﬂHMTeﬂbHOIZ NpokKnaaKun BbipaBHUBAKOLLIEro C/109 B COOTBETCTBUMU
c DIN 18560-2 (aKT ncMbITaHMs MO yNyYLLIEHWIO Ka4ecTBa Laro-3ByKon3onsaumum);

- NIerko BCTPaUBAETCS B LLIAro-3BYKON3OMSLMIO;

- Manasi BbicOTa nosna.

CeoiicTBa
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Mpumepbl NpuMeHeHUst OtonuTenbHble Tpy6oNpoBOabl Ha MepPeKpbITUM

Tonwmxa Tennonsonaunm S = 26 mm

50%

6 mm
TonwmHa Tennousonsaumm S = 9 mm

Het TpeboBanuin Mcnonb3oBaHne BO3MOXHO
Tab6.7-1 O6nacTu NpumeHeHst Tpy6 ¢ 3aBOACKOM TeMonsonsLmen. 3 Tennon3oNALMS/LLIAro-38yKOU3ONSLMS 6 Tpy6a (16 unu 20)
1 crskKa 4 cesizyloLLMit croit 7 HecylLLiee nepekpbITUe
2 nnenka 5 BbIpaBHMBaloOLLMIA CNOIA

Mpoknaaka Tpy6onpoBofoB 6e3 TeNnon3onsaLMM MOXET NPUBECTM K MOBPEXAEHUIO TPY60NpoBoaoB.
Heobxoavmo Bcerga n3onvposatb TPy60NpoBOAbl M COEANHUTENbHBIE 3TEMEHTDI.

M3onuposanve Tpy6 REHAU, ansi kotopbix He NpegycMoTpeHa 3aBoACKasi U30nsLmMst, obecneynBaeTcst HEMOCPEACTBEHHO Ha
obbekTe.
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CHcTeMbl OTOMNEHUS M NMUTBEBOrO BOAOCHas)KeHHSI

prrnaﬂ Tennousonsauusa

B 3awmtHOM Tpy6onposoae

16/20

16/20

X = 0,040 B/(mK)

Tennousonsiuus U3 BCNeHeHHOro NomaTuIeHa:
- KO3KCTPYAMPOBaHHas C 3aKpbITbIMX Nopamu;
-C KOaKCTPyJ:lVIpOBaHHOI’I, HEI'I/IFPOCKDI'IMHHOI"'I NSIEHKON U3 MOMN3TU-
neHa.

V13roToBneHo 13 MArkoro anacTUYHOro TenIoN3oNsALMOHHOTo
matepwana B cootetcTaum ¢ DIN 4109.
- maTepuan nonnaTunex;
- TepmocToiikocTb Ao +105 °C.

3awmTa ot 06pa3oBaHus KOHAEHcaTa U HarpeBaHu1sl B COOTBETCTBUN C
DIN 1988, vacTb 200;
- ANA orpaHuyeHnsa Tennootaa4vn;
- YHUBepcanbHO NpoK/IafbiBaeTCs B HECYLLIMX MOMax, LLaxTax 1
yrny6neHusix cTeH.

3alumTa ot o6pasoBaHus KoHaeHcaTa B cootetcTein ¢ DIN 1988,
yactb 200;
- Npu nepecevyeHnn [J,eq)OpMaLlMOHHbIX LLIBOB;
- B Ka4yecTBe 3aLLMThl B MeCTe Bbixofia TPy6bl K pacnpeaenuTesb-
HOMY KOJMeKTOpY;
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8 THyTbe TpY6

8.1 THyTbe yHUBepcanbHbIX Tpy6
RAUTITAN stabil / RAUTITAN
Stabil Platinum

... stabil platinum___,
stabil

>>

Puc.8-1 CorHyTble yHuBepcanbHble Tpy6bl
RAUTITAN stabil

YHusepcanbHble Tpy6el RAUTITAN
stabil moxHO rHyTb ¢ MomoLLbto
Tpy6oruba nnu BpyuHyto.

MunumanbHo gonyctumbie paguychbi
n3ruba Tpy6bi

Mpu rHyTbe 6e3 ocHacTkK
MUWHMMasbHO AOMYCTUMbIV pagunyc
13rnba paBeH NATU HapyXXHbIM
AnameTpam Tpy6bl;

- MPU rHYTbe C MOMOLLbIO
Npy>uHHoro Tpy6orun6a
MWHUMAMbHO [OMYCTUMBIN pagnyc
COCTaBMAT TPU HAPYXXHbIX AvameTpa
Tpy6bI;

- cobniofeHne yKasaHHbIX
MUHUMasbHbIX PaAuycoB CTPOro
06s13aTenbHO;

HeobXoAMMO cneauTb, 4To6bI NpK
rHyTbe He 6bl/10 BMSAITUH, CKNapok

1 pacnmioLLMBaHus, 1 YTobbl
BHELLHWI NOMU3TUNIEHOBbIN C/ION 1
3aLLMTHBIN arllOMUHUEBBIV COV He
NoBpexaanuch.

Mpu Temnepatype pabot Huxe 0°C
ycunus usrnba Tpy6 6ynyT 6onblue,
Yem Npw NoNoXuUTeNbHON TemnepaType
BO3yXa.

55



Tpy6bi YuusepcanbHas Tpy6a RAUTITAN stabil /
RAUTITAN Stabil Platinum

... stabil platinum__,
I&l

rHyTbe ¢ nomotupto Tpy6oruba (90 °C) 3 x @

YnusepcanbHas Tpy6a RAUTITAN stabil /
RAUTITAN Stabil Platinum

.. stabil platinum .
l&l

rHyTbe Bpy4Hyto (90 °C) 5 x @

@ 1py6 papvyc naruba R [mm] AnvHa usruba B [mm] papuyc nsrnba R [mm] AnvHa naruba B [mm]
16 48,6 76 81 127
20 60 94 100 157
25 75 118 125 196
32 96 151 160 251
40 120 188 200 314

Tabn.8-1  MuHumanbHo onycTumbie paguychl uaruba ans yrusepcanbHbix Tpy6 RAUTITAN stabil

B ————————}

Puc. 8-2 W3ru6 Tpy6bl RAUTITAN stabil
R = paguyc naruba
B = pnuHa nsrmba
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8.2 THyTbe yHMBepcanbHbIX
Tpy6 RAUTITAN flex u RAUTITAN
pink+

oo flex

INK+

@

Puc.8-3  ®uicatopbl nosopota (BonocHabeHue)
(3-4 x @) - 90° unn 45° ans nsruba Tpy6 @ 16-32

Puc.8-4  ®ukcatopsl noBopota (BofocHabxerne
Jotonnenme) (3-4 x @) — 90° unu 45° ans usruba
Tpy6 B16-32

Puc. 8-5 Oukcatopbi noBopora (BogocHabxweHue)(4
x @) — 90° 1 pukcaTopsI NoBopoTa (BofocHabxeHwe /
otonneme) (5 x @) — 90° ans usrnba Tpy6 @ 32

THyTbe yHuBepcanbHbix Tpy6 RAUTITAN
flex unu Tpy6 otonnenns RAUTITAN
pink+ B ropsiiem cocTosiHAN MOXeT
NOBPeA1Tb KUCIOPOAO03aLLMTHbIN

CIIOV U NPUBECTY K HAapyLLEHWIO
repMeTUYHOCTH.

[lns ynvBepcanbHbix Tpy6 RAUTITAN
flex, Tpy6 otonnennst RAUTITAN pink+
[0MYyCKaeTCs! TOMIbKO XOSTOAHOE FHYThe.

[ins @ Tpy6 ot 16 go 32 npumereHue
duKcaTopoB NOBOPOTa HeobsI3aTeNbHO.
OpHako ¢pukcaTopbl nosopota nog 90°
nnu 45° NoOMoryT CIKOHOMUTb BPEMS!

1 Cunbl.

[ins Tpy6 @ ot 40 po 63
PeKOMeHAyeTCsl UCMoMNb30BaTb
duKcaTopbl NoBopoTa.
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MuHumanbHo gonycTumble paguycbl uarnba

[pv rHyTbe BpyUYHY MUHUMarbHO AOMYCTUMbBIN paguyc U3rnba paBeH BOCbMU HapyXXHbIM AuameTpam Tpy6bl.

Mpu rHyTbe ¢ NomoLLbto GrUKCaTOPOB MOBOPOTA MUHUMAIBHO AOMYCTUMbIN pagunyc usrnba ans Tpy6 BogocHabXeHus
COCTaB/ISIeT TPU HaPYXKHbIX AVameTpa Tpybbl, Ans TPy6 OTOMMeHWs — NSTb Hapy>KHbIX AUAMETPOB.

MwuHUManbHo AONYCTUMBIN paaunyc U3rnba oTCYUTLIBAETCS OT OCU TPY6bi.

Puc.8-6  ®ukcatopel noBopota (BopocHabwetne) — 90° 1 pukcatopsl noBopota Puc.8-7 O603HaueHue paguyca 1 AnvHLI U3rvba
(BopocHaberme / otonnenme) (5 x @) — 90° ans rHyTos Tpy6 @ 32 R = pagnyc usruéa
B = gnuHa nsruba
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Tpy6bi BobinonHexue nosopotos Boinos POTOB C 0 THyTbe BpyuHyto (90°)
¢ nomoLybio ¢puKcaTopos NoBopota  $UKCaTOPOB NOBOPOTA ANsi BOAOCHaBXKeHNs 8x
Ans BogocHabxenus 90°, 3-4 x @ v otonnenus 90°, 5 x @ yHuBepcanbHble
YHWBepcanbHbie Tpy6bl Tpy6bl RAUTITAN flex/Tpy6bi oTonnenus flex
RAUTITAN flex RAUTITAN pink+
pink+
flex flex
pink+
@ Tpy6, mm paauyc nsruéa anvHa paamyc AnvHa paauyc AnvHa
R, mm narmnba B, mm narmnba R, mm nsrnba B, mm nsrnba R, mm narnba B, mm
16 48 75 80 126 128 201
20 60 94 100 157 160 251
25 75 18 125 196 200 314
32 112 176 160 251 256 402

Tabn. 8-2 MuHumanbHO AOMyCTUMbIE paanychl naruba ans Tpy6 PE-Xa
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8.3 THyTbe Tpy6 oTonneHus

RAUTHERM S QI})Raufieaisi

THyTbe Tpy6 otonnennss RAUTHERM S
B rOpsi4eM COCTOSIHUM MOXET
MOBPeaUTb KMCIOPOAO03aLLMTHbIN
criow. Moatomy Ans Tpy6 otonneHus
RAUTHERM S ponyckaeTcsi Tonbko
XONOAHOE MHyTbe.

THyTbe 5x@

BpYyuHyio (90°) (npv Temnepatype
npoknaaku > 0 °C)

®ukcaTopbl 5x@

roBopoTa

(BomocHabxeHue /
otonnenue) 90°

Tabn. 8-3 MuHumasnbHo fonycTUMbE pafuychl
uarnba ans Tpy6 RAUTHERM S
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9  O®ukcupyroLumii xenob

npeuMyLLecTBa UCMOMb30BaHUS
¢dukcupyioLLero xenoba

YMeHbLLIEHME TeMMepaTypHbIX
YAnMHeHni Tpybonposoaa;

CHWXeHWe 0CeBoW Harpysku;
npefoxpaHeHuve oT NpoBUCaHuUs
1 6OKOBbIX MPOrn6oB;

- MOBbILLEHUE XXeCTKOCTU U3r16oB;
- yBefiMyeHune paccTosiHUS MeXay
KpernexHbIMU XoMyTamu 0 2 M
He3aBKUCMMO OT inameTpa Tpy6bl;
aKKypaTHbIV BHELLIHWIA BUA B Cly4ae
OTKPbITOI NpOKNaaKy Tpy6;
YOOBHbIN MOHTaX;

KpensneHune HemoCpeacTBEHHO

Ha Tpy6y;

oTCyTCTBUE HEOBXOAMMOCTH
LOMOSTHUTESIbHOMO KPEereHust.

MpuHuMn peiicTus

DukeupytoLwii xenob oxBaTbiBaeT
Tpy6y npumepHo Ha 60 %

n bnaropaps csoen popme He
TpebyeT fanbHeiLLIero KpeneHus.
MnoTHbIN oxBaT TPy6bl U TPeHUE
npenoTBpaLLaloT Nporubsl

1 YMEHbLLIAIOT TeMMepaTypHbie
YOSIMHEHUS.

Puc.9-1  OukcupytoLumii xxenob B paspese

MoHTax ¢pukcupyoLero xxenoba

Ha yronbHuku dukcupyioLuii xxenob
WKW [PYroii KPenex He MOHTUpYeTCs.

Kpennenue k Tpy6e

~2 MM

Puc.9-2  OukcupyioLLmii xeno6 [omKeH He 4OX0AUTL
10 HAZABWKHOW M1Mb3bl Ha 2 MM

OukenpyoLLmin xxenob JomKeH MOH-
TUpOBATbCS MO BCeW ANMHe Tpybbl, He
[0XOAs [0 HaABWXHOW MMnb3bl Ha 2
MM, MOCKOSIbKY YMeHbLLIeHWUe Temnepa-
TYPHbIX YOJIMHEHU BO3MOXHO NULLIb B
3TOM cnyyae.
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PaccTosHus mexpay xomytamu

MoHTax nosepx puTnHros

MaKe. 0,5

%

~2 MM

Puc.9-3  MakcumanbHoe paccTosiHie Mexay
XOMyTamm

MakcumanbHoe paccTosiHve mexay
XOMyTamu B C/ly4ae UCMosb30BaHus
duKeupytoLLero xenoba cocTasnsiet 2
M Ans nobbix @ Tpy6. PaccTosiHue ot
KOHLa TPy6bl UMM TOUKM N3MEHEHUSI
HarpaeneHns [o NepBoro XomyTa He
AomkHo npesbiwaTb 0,5 m.
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Puc.9-4 Tlpoknapka duKeupyoLLero xenoba
nosepx TPOUHUKOB

DUTUHMY C HAABUXXHOW MMNb30MN U3
natyHu guametpos 50 n 63 moryT
6bITb 3aK/TI04eHbI B QUKCUPYIOLLNIA
»enob, ecnv oH NepekpbIBaeT Ux Nno
O/MHe, He meHee yem Ha 0,5 m. IToT
BapuaHT MOHTaxa He TpebyeT 06pe3ku
duKeupytoLLero xenoba nepen
dUTHHrOM.

B cnyyae ncnonb3oBaHWst HAABMXKHBIX
runb3 RAUTITAN PX npoknagka no
HUM PUKCUpytoLLero xenoba HeBo3-
MOXXHa.

Puc.9-5  OukcupytoLumii xxenob HegonycTMmo
npoKnagpIBaTh NOBEPX HaaBMKHbIX r’nibs RAUTITAN

PX




MoHTax ¢pukcupyoero xxenoba

YMeHbLLIEHWE CuMbl 3axBaTa GUKCHpYLo-
LLiero >kenoba MOXeT BbI3BaTb CUSbHbIE
TemnepaTypHble YA/IMHEHNs TPY6bl.
MoHTax »eno6oB, NepeKpbIBaIOLLNX
GUTUHI U, MOXET MPUBECTM K MOBPeXe-
HUIO TPYBbl U haCOHHbIX YacTell.

[ns moHTaxa dukcupytoLLero xenoba
Ha Tpy6onpoBoa He06X0AMMO BbIMON-
HUTb CreyioLLIMIA NOPSAOK AENCTBUN.
1. OTNUnNUTb GUKCUPpYIOLLIMIA XKenob
HOXXOBKOW.

MpupepxuBaTb TPY6y pyKOW HYXXHO
Ha 6e3omnacHOM paccTosiHWW OT
peXxyLLiei YacT UHCTPYMeHTa.

- oTnunuBaHue GrKCUpytoLLero
»enoba Npou3BOAUTCS CO CTOPOHI
3aKpYrIeHNs 4TO6bI He NoBpeanTb
KPOMKY.

Puc.9-6 Otnunusanmne

2. Ecnv xeno6 npu oTnunveaHnm
BbIFHY/CSt BOBHYTPb U/IN HApPYXYy,
BEpHYTb ero B nepBoHayasibHoe
TIONIOXKEHMe.

3. 3aumcTuTb TopeL, xenoba.

Puc.9-7 3auncTKa KOHLOB

4. HapeTb PpuKcUpytoLLnii xenob Ha
Tpy6y.

Puc.9-8 HapeBaHue Ha Tpy6y

5. 3adukcmpoBaThb CThIKM
obpeskamm xenoba.

Ve

Puc.9-9 Dukcauus CTbIKOB
[ns dukcaumm Tpybbl ncnonbaytoTes

TakXKe KOpoTKue 06pesku
¢dukempytoLLero xenoba.




10 Kpennenue Tpy6onposopos

XomyTbl Ansi KpenneHus Tpy6

PaspeLuaeTcs MCronb3oBaTh TOMbKO
XOMYTbl, Y[OB/IETBOPSIOLLIVIE CTIeMyIOLLIM
TpeboBaHWsaM:
- MPWUrOAHOCTb A5t MOMIMMEPHBIX TPY6;
- LLYMOMOITIOLLIOLLIMIA MaTepuar;
- MNoAXofsiLLve Mo pasmepy
(B MpoLiecce MOHTaMa XOMYT [OSHKEH
cB060OAHO CKOMbB3NTB MO TPY6E,
He flaBaTb el BbINacTb);
- BbICOKasi HAIEXHOCTb.

PaccrosiHue mexay xomyTtamu

PaccTosiHne mexay xomyTamu

V15 MOHTaXa C GUKCUPYIOLLIMM
»keno6om unv 6e3 Hero BbiGUpatoTcs
B COOTBETCTBUM C KOHTPOSTbHBIMI
3HaueHusiMK (cm. Tabn.10-1).

MoHTax HenoAsWXHbIX onop

- HenoaBMXHble OMopbl MOryT
pacrnonaratbCsi Ha YrofibHWKax,
TPOIHMKaX, MPOXOAHBIX MydTaXx,
B 3TVX CNyYasix XOMYTbl KpensTcst
HEeMoCpeaCTBEHHO Nepen, Kaxxaon
HafBWMXXHOW I'MIb30W.

Puc.10-1 DopmurpoBaHe HeMoaBKHbBIX Orop

Mpu moHTaxe Tpy6 REHAU ns
PE-Xa 6e3 dukcupytoLLero xenoba
MOXHO CTOSIKHYTbCSI C MPOBUCaHNEM
Tpy6onpoeoga.
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Heobxoammo cobnitoath ykasaHus
N3roTOBUTENS XOMYTOB;

- Tpebyembie 3HaUEHWsI 1O MOHTaXY
XomyToB (cm. Tabn.14-1) moryT
KOPPEKTUPOBATbCS B COOTBETCTBUM
C MOHTa)KHOWN CUTyaLmei, Ho B
COOTBETCTBUM C TPeBOBaHNSAMM
U3roToBUTENST;

- CMOMOLLIbIO HEMOABVKHbIX OMop

MOXHO B/SITb Ha TemriepaTypHble

YIUIMHEHMS B 3ajaHHOM HarpaBrieHuni;

C/MLLIKOM [TMHHbIE TPY6bl MOTYT 6biTh

rofesieHbl HeMoABKHbLIMM Oropamu

Ha OTAesbHbIE OTPe3KY;

He ponyckaeTtcsa ycraHoBKa XomyToB
Ha HafBWKHbIE MNb3bl.

OtkpbiTasi npoknaaka

INpw oTKpbITOM Npoknaake Tpybonposoaa
1 6OsIBLLION €ro NPOTSXXEHHOCTV 6e3

M3MEHEeHWs! HarpaBeHsi peKoMeHayeTcst
1Cronb30BaHMe GUKCUPYIOLLIEro xesoba.

IMpu moHTaxe 6e3 puKcHpytoLLIero

esio6a HeroaBVXHbIE Oropbi

pacrionaratorcsi ¢ Larom 6 m;

- HeoBXoAMMO YUUTLIBATb BOMOXHOCTb
JIMHEVHOTO YA/IMHeHUs Tpy6o NpoBoaa.



Tun Tpy6bi @ Tpy6bl [Mm] 1= pacc Mexay XomyTamu (m)

6e3 hukcmpytowero xeno6a | ¢ ukcupyrowmm xeno6om

YHuBepcanbHas 16 1 -

RAUTITAN Stabil Platinum

\.slabil platinum__., 20 125 -

YHuBepcanbHas 25 15 -

RAUTITAN stabil 32 175 ~
40 2 _

YHuBepcanbHas Tpy6a

RAUTITAN flex 16117 1 2

»_ﬂex_. 20 -I 2

YHuBepcanbHas Tpy6a 25 12 2

RAUTITAN pink+ '

Pk 32 14 2

Tpy6a anst HanonbHOro
otonnexunss RAUTHERM S 63 15 2




T TemnepatypHble yanmHeHus

OCHOBHbIE NMONOXeHst

B cootBeTcTBUM € 3aKOHaMM PpU3MKM
maTepuan Tpyb pacLumpsieTcst

TPU HarpeBaHWM 1 cyxaeTcst

NPV OXNaXAEHNM.

370 siBMEHMe, He 3aBUCSLLEE OT
maTtepuana, U3 KoToporo cfenaHbl Tpy6bl,
HY>KHO Y4YMTbIBaTb MpM NPOK/IaaKe
BOAOMPOBOAHDIX U1 OTOMUTENbHbIX
KoMMyHMKauuit. CkazaHHOe 0THOCUTCS U
k cuctemam RAUTITAN.

TemnepaTypHble YANIMHEHNS) BO3HUKAIOT
NPeNMyLLLeCTBEHHO M3-3a USMEHEHNI
TemnepaTyp MOHTaxa, SKCryaTaLmum

1 OKpy>KatoLLiet cpepbl. Bo Bpemsi
MOHTaa Heo6X0[MMO NpeaycMoTpeTb
[0CTaTO4HYI0 CTeneHb cBo6oabl
Tpy60npoBOAa, a Takxe onpefeneHHble
[OMYCKY Ha yBeNIM4eHNe AfIHbI.
[lononHuTenbHble KoneHa, Hanpumep,
-06pa3Hble nnu M-obpasHble
KOMMeHcaTopbl, Heo6xoAnMbl 6onbLLel
4aCTbio NPU CUMbHBIX TEMMepaTypHbIX
YANMHeHusX Tpy6.
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Pacuet TemnepaTypHbIX yanuHeHuit
Tpy6onpoBopa

TemnepatypHble yAnMHeHUs
paccunTbIBaIOTCS MO CreaytoLLen

dopmyne:

AL= a-L-AT, roe

AL = TemnepaTypHoe
YANMHEHUE B MM;

a = Ko3apPULMEHT TemnepaTypHOro
yAnmHeHns B Mm/m - K;

L = pnuHa Tpy6bl B M;

AT = pasHoCTb TemnepaTyp MOHTaxa
u akennyaTauum B K.

KoapduupmeHT TemnepaTypHoro
YA/IMHEHUS onpepensieTcs

B COOTBETCTBUM C UCMO/b3yEMbIM
TUMOM TPY6bl C Y4ETOM BO3MOXHOW
AOMOJTHUTENbHON YCTaHOBKM
dukcmpytoLLero xenoba.

Onpepenenne pnnHbl Tpy6bi L

[OnwvHa Tpy6bl L paccunTbiBaeTcs ncxops
13 NPefyCMOTPEHHO 3aKa34nKom
ANvHb Tpy6onposoaa. OHa moxeT
6bITb pa3buTa Ha 4acTh NyTem
YCTaHOBKM HEMOABWXKHbIX OMOp Wi
AOMOSHUTENbHBIX XOMYTOB.

Onpepenexue pasHocTn
Temnepatyp AT

[Mpu onpepeneHnn pasHocTM Temnepatyp
AT yunTbiBaETCS Temnepatypa,

MpU KOTOPO BbIMOSHAETCS MOHTaX

1 MaKcuManbHas paboyasi Temneparypa
3KCMNyaTaLmum.



Koappuument

TemnepaTtypHoro Koncrauta
yAnMHEHMA matepuana C
Tun Tpy6bI @ Tpy6bi a[mm/m « k]
®opmynbi AlL=a-L-AT Lbs = C-v da' AL
RACTIAN w2 ....stabil platinum ., -
RAUTITAN stabil ) ] 16-40 0,026 33
YHuBepcanbHas Tpyba . _
RAUTITAN stabil stabil 16-40 0,026 33
flex
YHuBepcanbHas Tpy6a 16-63 6e3 dpukcupy- 015 12
RAUTITAN flex, pink+ pink+ foLLero xenoba !
flex
YHuBepcanbHas Tpyba 16-40 c dpukcupyto-
RAUTITAN flex, pink+ pink+ LM xenobom 004 12
Tpy6a ans HanonbHoro 10-32 6e3 pukenpy-
24 QD] RAUTHERNS oy 015 2

otonnexns RAUTHERM S

toLero xenoba
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KomneHcaTopbl TemnepaTypHbIX yanuHeHuii Tpy6

TemnepaTypHble yanMHeHWst Tpy6bl MOXHO KOMMEHCUPOoBaTh
YCTaHOBKOW KOMMeHcaTopoB. B ocobeHHOCTH 3T0 akTyasnbHo
ans Tpy6 us REHAU n3 PE-Xa B cuny anacTuyHocTv
MmaTepwuana.

QukcupytoLye xxenoba Ha KomneHcaTopbl
He yCTaHaBNM1BaloT, 4TObbl He HAapyLLUUTb N3rn6 Tpy6bl.

PacueT gnvHbl nneva komneHcaTopa
Ans yHueepcanbHoi Tpy6el RAUTITAN Stabil Platinum

.. stabil platinum .
PacueT annHbl Nneya komneHcaTopa
ans yHusepcanbHoii Tpy6bl RAUTITAN stabil

I%l

AL=a-L-AT

AL = 0,026 mm/m-K - 7m - 50K
AL =91 mm

Los = C-v/d,- AL

Lbs = 498 vm
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Puc. 11-1

KomneHcatop

Lbs nnvHa nneya komneHcaTopa
X MUHUMAsIbHOE PACCTOSHUE OT CTEHbI
AL TemnepaTypHoe yannHeHne
FP HenopsuHas onopa
L pnvHa Tpy6bl
GS cKonb3sLLMiA XOMyT




Pacuet pnuHbi nnevya KomneHcaTopa

MwuHvmanbHas aavHa nneya komneHcatopa (BS)
paccunTbiBaeTCs no cnedytoLein Gopmyrne:

Pacuet gnuvHbl nneya komnexcatopos Ans Tpy6 us REHAU
13 PE-Xa, CMOHTUPOBaHHbIX C GUKCUPYIOLLIUM XKenobom

o flexe

[NK+

AL=a-L-AT
AL = 0,04 mm/m K- 7m - 50 K
AL =14 mm

Lys = C-vd, AL
Ly =12 - v/ (25 MM - 14 mm)
Lo = 224 mm

1y xL
FP BS

Puc. 11-2 [-06pasHbiit komneHcaTop
L,s AnuHa nneya komneHcaTtopa
AL TemnepaTypHoe yAnMHeHne
L anuHa Tpy6bl
FP  HenopewxHasi onopa
GS  cKoMb3sLLMIA XOMYT
da = Hapy>KHbI AuameTp Tpy6bl, MM
C = KoHCTaHTa maTepuana Tpy6bl.
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PacueTHble Anarpammbl o1 onpefesieHnst AVyiMHbl nyie4ya KomneHcaTopa

YnusepcanbHble Tpy6bl RAUTITAN stabil / RAUTITAN Stabil Platinum @16-40

... stabil platinum__, stabil
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wK 100K 0]/ 32
2 f £ %
£ 90K a / / T
= =
80K <
“ 20
70K /
15 60K 15
S 50K //
40K
10 e 10
L 30K
L1 //
5 e S Y 5
// |+
— -
N L[
0- — 1 ‘ v
001 23 456 7 8 910 0 200 400 600 800 1000 1200
LMl Lgs [Mm]
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Tpy6bi REHAU u3 PE-Xa, @ 16-63, 6e3 pukcupytoLero xenoba

o e pink+
ST 100K O A
=1 Iazons ] 90K [a]2 ][50 ] L=
imo 80K iV 120 2
m a [ 1"
100 e v 100
% 60K [NV / %
. " 71—
g 3 11177 .
. o 11117 ‘
0 17777 .
| /30K // / 40
)
30 ] 20K /// / 30
20 +— L L] 10K V/ 20
10 /:/ — 10
0 ] - 0
0 1 23 45067 80910 0 200 400 600 800 1000 1200
L [m] Lgs [Mm]

TemnepaTypHble yASIMHEeHUs

E onpepeneHne ANnHbI Nievya kKomneHcaTopa

AL TemnepaTypHoe yasmHeHne
L pnvHa Tpy6Gbl

LBS ANMHa nneYya KomneHcaTopa

AT pasHuua Temnepatyp

da

HapyXHblit inameTp Tpy6b!
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Tpy6b1 REHAU u3 PE-Xa, @ 16-40, ¢ pukcupytomm xenobom

o flex o PINK+
40 100K T T 7140
_ o 16 / 5|/ 4
g o= 0,04 W 90K 20 Y g
& 80K &
30 30
70K
60 K
20 50K 20
AN
v | 40K
L1 |30k /
10 > 10
/; = |20k
1 10K
o I
[ | 0
001 23 456 7 8910 0 100 200 300 400 500
L [m] Lgg [Mm]
TeMIIEPATYPHBIE YATMHEHMA AL TemnepaTypHoe yanuHeHue AT pasHuua TemnepaTyp
L amvha Tpy6el d,  HapyxHbIit auameTp Tpy6bi
E onpepenexie ANKHbI Mieya KOMMeHcaTopa Ly AnMHa nneva komneHcatopa
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Tpy6bi REHAU u3 PE-Xa, @ 50 n 63, 6e3 dpukcupyioLero xxenoba

o flex oo pink+

100 100K 1 100
d, |/ 63
90 o=0,1 %J 90K 50 90
=80 80K 8 =
< 8] / 4
70 70K / 70
60 60K / 60
50 50K 50
A
40 v 40K 40
% /,
30 = 30K 30
L1 /
2 > {20k 2
L —
10 ﬁ ] = e 1 N N T 10
////
0 ] = 0
001 23 4567 891 0 200 400 600 800 1000
L[m] Lgs [Mm]
TeMMepaTYpHbIE yanMHEHUS! AL TemnepaTypHoe yanuHeHue AT pasHuua TemnepaTtyp
L pavHa Tpy6bi d. HapyxHbiit anameTp Tpy6bl

a

E onpepeneHne ANvHbI Nevya kKomneHcaTopa LES ANMHa nnedya KkomneHcaTopa



12 3awmra ot wyma

[NpenynpeauTenbHble MeponpusiTUs Mo
YMEHbLLIEHMIO LLIyMa

Mpu npoekTpoBaHMM Heo6xoaMMo:
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n3beraTb pacronoxeHus
M30/IMPYeMbIX MOMELLIEHWI PSAOM

C MOMELLIEHUSIMM C CaHWUTapHO-
TEXHUYECKUM Y3/10M;

BbI6UPATH YA4YHOE C TOYKU 3PEHUs
3BYKOW3O/ISILIN PACTIONOXEHe
CaHUTapHO-TEXHNYECKOTO
obopynoBaHusi, apMmaTypbl

1 Tpy60npoBoaoB;

NPYMEHSITb YHUBEPCasbHbIE

Tpy6bl RAUTITAN gnist nutbeBoro
BOLIOCHABXXEHVS! 11 OTOMIeHUS
(3ByKOM30NMPpYIOLLME CBOICTBA);
CHWXXaTb [laBneHve B Tpy6ornpoBoae;
YHUTBIBATb CKOPOCTb MOTOKE;
NpaBWbHO BbIGUPATH KpenneHus Tpy6
1 apmartypbi;

MCMOMb30BaTb apmaTypy

C HU3KMM YPOBHEM LLIYMa;

136eraTb «aKyCTU4ECKUX MOCTUKOBY, 110
KOTOPbIM MepPeAaeTCsi CTPYKTYPHbIA LLYM;

136eratb NPsIMOro KOHTaKTa coe-
AVHUTESbHbBIX KOMMOHEHTOB U TPY6

C KOPMYCOM 3[aHus;

BbIMOHUTb U30MALWMIO BCEX
Tpy60npoBoaos;

1Cr0Mb30BaThb MArKUE W 3MacTuuyHbIe
U30MIALMOHHbIE MaTepuanbl (Harpu-
Mep, NpeaBapyTerbHO 30/IMPOBaH-
Hble TPY6bl C U30MALMOHHBIM MaTepU-
ariom 13 BCMeHEeHHOro MonvnaTuieHa

C 3aMKHYTbIMM opamm);
CMOsb30BaTb XOMYThI 151 TPY6 C Ly~
MOM30MMPYIOLLMU MPOKIIaaKamMm;

MCNosib30BaTh N30NALIMOHHDBIE KOXYXU.

Bbicokue 3ByKonsonmpyioLye
cBolicTBa maTtepuana Tpy6 REHAU
n3 PE-Xa;

3BYKOTMOIIOLLIEHNE HACTEHHbIX
YronbHWKoB 6rarofops nprmeHe-
HUIO 3BYKOU3OMSILMOHHBIX KOXYXOB
LNIMHHBIX/KOPOTKMX;

3BYKOM30MAILMS TPONHWKOB M0~
CPeACTBOM 3BYKOU3OMSILMOHHbBIX
KOXYXOB;

usonsuus Tpy6 3aBOAOM - U3roTOBU-
Tenem;

MpY 3KCLIEHTPUYHO 3BYKOU30MALMM
He TpebyeTcs NpoknaaKky AOMNOMHU-
TeSIbHOrO BbIPABHUBAIOLLIErO C/10S1
cornacHo Hopmam DIN 18560-2 (akt
UCMbITaHUS MO YNyYLLEHWIO KayecTBa
LLiaro-3ByKOM30MsLMM).

Pnc.19-1
YrOfbHUKA U N30NSILIMOHHBIN KOXYX C BHYTPeHHel

M30M51UMOHHBIN KOXYX N5t HACTEHHOTO

pesb6oit 1/2 ansi NPOTOYHOrO HACTEHHOIO YroMbHUKA



13 PapuatopHoe otonneHue
CoeaunutenbHble anemeHTbl RAUTITAN ans otonnexus

B nononHeHue k HacTosLLLemMy pa3aeny creayeT NpUHUMaTh
BO BHMMaHMe yKa3saHusl, AaHHble B rnaBe «KomnoHeHTbI
CcUCTeMbl, TPY6bl M coeanHeHUs» TexHnyeckoit MHpopmaLmy.

®utuHru cuctemsl RAUTITAN, koTopble MOMyT MPUMEHSITbCS

MCKITIOYUTENBHO B CUCTEMAX PaAyaToOpHOro OTOM/IEHUs, Map-

KMPYIOTCS PO30BbIM KPY>KKOM W/IN Ha YMaKoBKe yKasblBaeTcs,

YTO 3T0 PUTUHIY AN pagmaTopHol pa3Boakm (Hanpumep, -1
T-06pasHble NpucoeauHUTENbHbIE TPYBKM, KPECTOBUHBI).

Puc.14-1  Tpy6bl RAUTITAN ans otonnenus
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bl RAUTITAN ans papuaTopHoro otonneHus

9 Tpy6b1 DutnHrn HapgeuxHble runbabl
16
\......stabil platinum__,
YHuBepcanbHas RAUTITAN PX
20 Tpy6a
RAUTITAN Stabil
Platinuml w
25 i pinkE T
stabil flex pink-+ RAUTITAN PX
YHuBepcanbHas YHuBepcanbHasi Tpy6a | YHuBepcanbHas Tpy6a RAUTITAN LX, RX+
Tpy6a RAUTITAN flex RAUTITAN pink+
32 RAUTITAN stabil
40 RAUTITAN SX
63

RAUTITAN MX
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HenponuuaemocTb ans kucnopopa

YuusepcanbHble Tpybbl RAUTITAN stabil
SIBMSIHOTCS  KUC/IOPOAOHENPOHMLIAEMbIMIA
3a CYeT UCMOb30BaHNS CIIOS aNOMUHWST;
- yHuBepcanbHble Tpy6bl RAUTITAN flex
n Tpy6bl Ana otonnenus RAUTITAN
pink wn3rotoeneHsl n3 RAU-PE-Xa c
KWCIOPOAOHENPOHNLIAEMbIM  3aLLUT-
HbIM MOKPbITUEM W COOTBETCTBYIOT
TpebosaHusim DIN 4726.

Hopmbi u npeanucanmns

DIN CERTCO

Peructpaunss 8 DIN CERTCO nog-
TBepXAaeT npurogHocTb Tpy6 us RAU-
PE-Xa nns TennoBbiX KOMMYHMKaLMIA
cornacto DIN 4726/DIN EN ISO 15875
nOCT 52134-2003 - knacc npumeHe-
Hus 5, 1 Tpebyemyio Onst 3TOro 3aLLy-
LLIEHHOCTb OT KMUCIIopoAHON Andpdy3nu:
- ynuBepcanbHbix Tpy6 RAUTITAN flex;
- Tpy6 ans otonnenuns RAUTITAN pink.

TexHMKa COeMHEHUI C MOMOLLbIO Hap-
BUXKHbIX M1/Ib3 COXPAHSIET repMeTUHOCTb
B TeYeHWe ANUTENbHOrO CPOKa, COOTBET-
cteyet DIN 1988 u pabouemy cTaHpap-
Ty DVGW W&534, 3apeructpuposaHa B
DVGW;

1Cnonb3yeTcst ANs YKNaaku nof LUTy-
KaTypKy unu B 6ecLuoBHbii non 6es
CMOTPOBbIX JIIOYKOB WM aHanoruyHoro
obopynoBaHust cornacHo DIN 18380
(VoB/C).

He ponyckaetcs 3ameHa coefuHuTENb-
Hbix anemeHToB RAUTITAN Ha coegu-
HWTenbHble 371eMeHTbl AN MaHenbHOro
oTonneHus/oxnaxaeHus;

- ANS TENMOBbIX KOMMYHUKaLMIA crneayeT
MCMOMb30BaTh TOSIbKO COANHUTESIbHbIE
anemeHTbl cuctemsl RAUTITAN;

- Heobxooumo cobntopatb Tpe6oBaHMs K
pa3amepam COeAUHMUTESNbHbIX 31EMEHTOB;

- BO3MOXHOE COYeTaHWe COeauHUTENb-
HbIX 3/IEMEHTOB APYT C APYroM yKa3aHo
B A€NCTBYIOLLIEM NpaWic-nncTe.

Tabnuupl ans onpepenexuns notepb
naBneHns

Tabnuupl NS onpepeneHus MoTepb
[aBreHus B paAnaTopHoi pa3Boake Ha-
XOASATCA B MPUNOXEHUM K AAHHON Tex-
HUYECKOW MHPOPMALIUM UMK UX MOXKHO
ckauaTb c caitta www.rehau.ru

Vcnonb3oBaHue WHr6UTOpOB, aHTUG-
pU30B M Opyrux nopobHbix [06aBOK
K TEMIOHOCUTESTIO MOXET NPUBECTM K N0~
BpexaeHuio Tpy6onposoga. [Ans npw-
MEHEeHMs yKasaHHbIX CpefcTB TpebyeTcs
MONy41Tb PaspeLLeHmre UX Mpon3BoauTe-
N5 v otaena skcnnyataunn REHAU.

PekomeHpyem obpaluiaTbest Mo AaHHOMY
Bonpocy B 6topo npoaax REHAU.
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Tabnuupl ansa onpepenexus notepb
n[aBrneHus

Tabnuubl ANs onpepeneHvs notepb
LaBneHusi B pagyaTopHon pa3Boake Ha-
XOAATCS B MPUMOXKEHUN K OaHHOW Tex-
HUYECKON MHGOPMALIMM UK UX MOXKHO
ckayaTb c canta www.rehau.ru

Tpe6oBaHus K Bofe ANs oTonNeHus

CgoiicTBa BOfbl ANISt OTOMMEHUS [OMK-
Hbl COOTBETCTBOBATb yKa3aHHbIM B VDI
2035.

Mcnonb3oBaHve MHrnbuTopoB, aHTUG-
pU30B U APYrvX NopobHbIX [06aBOK
K TEnIOHOCUTENI0  MOXET MPUBECTY
K MoBpeXAeHuto Tpybonposoga.

[lns npumeHeHUs1 yKasaHHbIX CpeacTB
TpebyeTcsi  MONyunTb  paspeLleHue
UX MPOU3BOAMUTENS W OTAEeNa 3Kcrya-
Tauun REHAU.

PekomeHpayem obpaLuatbcs no gaHHoMy
Bonpocy B 6iopo npopax REHAU.
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Tpe6oBaHus K ycTpoiicTBam BoASIHOrO
oTonneHus

«Cuctembl otorineHust spaHuia», DIN EN
12828, CHulM 41-01-2003.

- DIN EN 14336 «OtonneHvie 3gaHuin —
YCTaHOBKa M OEMOHTaX BOOSHbIX CUCTEM
OTOrIEHUS»

Cu1cTema CONHEYHOro OTOMMEHMUS N
BOAOCHabXeHus1

Mpoknagka Tpy6 cuctembl RAUTITAN
ANS MUTbEBOro BOAOCHAGXeHUs! U oTo-
nneHus mexay 6akom-akKymynsiTopom
M CONMHEYHbIMU KosnekTopamu (nep-
BUYHbIN KOHTYP) He JonycKaeTcst BBUAY
BO3MOXHbIX BbICOKVX TemrepaTyp.



MapameTpbl cuctembl

Temnepatypa npsimoro u o6paTtHoro
roToka

CornacHo cBofly npaBun Asis TersioTex-
Hukm, a Tawke CIN 60.13330-2012 tem-
nepartypa rnofa4v He fOMKHa NpeBbiLLaTh
95°C, a B obpatHoit maructpanu 70°C.

M3-3a pasHuubl TemnepaTtyp BKIIO-
YEHUs W BbIK/TIOYEHUS B TepmocTaTax,
noTepb Ternna B Tpy6onpOBOAHbIX CETAX
1 CHXeHWs! TeMnepaTypbl B Harpesa-
TeslbHbIX KOHTYpax B LieNsix aHeprocbe-
PeXeHUs MaKcumarbHas TemnepaTypa
Ha npakTuke coctaensieT okono 90°C.
B Tabnuuax napameTpoB MpoayKuuu
MHOMMX W3BECTHbIX MPOW3BOAWTENEN
oTonuTenbHoro obopynoBaHus 3to 06-
CTOSITENbCTBO YYUTbIBAETCS.

B cuctemax paguatopHoi pasBof-
KV C MOAK/IIOYEHWeM paauaTopoB U3
NAWMHTYCa MakcimarbHasi Temneparty-
pa TennoHocuTens AO/MKHa 6biTb He
6onee 70°C.

TemnepatypHbliii rpaduk ans cuctem
oTorneHus

OTtonuTenibHble CUCTEMbl PeAKO 3KC-
NyaTUpyIoTCst NMPU HEU3MEHHON Tem-
nepaType B Te4eHe BCero CPOKa Cryx-
6b1 060pynoBaHus. B Hopmatuee TOCT
52134-2003 («Tpy6bl HarnopHble W3
TEPMOMacTOB W COeAMHUTENbHbIE [e-
Tanu K HAM 0115l CUCTeM BOAOCHabe-
HUS1 1 OTOM/EHUsI») AaeTCs pacyeT pas-
NTUYHBIX BAPUAHTOB 3KCMyaTaLMOHHbIX
napameTpoB, Hanpumep, ANns netHen/
3UMHeN akcnnyaTtaumn. VaHavanbHbiv
CpoOK Cnyx6bl 060pyaoBaHNs B 3TOM
HOpMaTMBE pasfeneH Ha HeCcKosbKo
NepuoaoB C pasfIMyHoO TemrnepaTypoii
akcnayaTaumu.

CnepyeT NpuHATbL BO BHUMaHMWe creay-
IoLLMe NpaKTUyeckune yCroBms:
- NeTHSIS U 3UMHSISt BKCTITyaTaLms;

- pasnMyHble TemMrnepaTypHble PEXUMbI
B OTOMUTESbHbIV Nepurof;

- cpok cnyx6bi: 50 net.
Hwe npvBepeHo pacnpeneneHme akc-
NyaTaLUyoHHbIX MepUoAoB C pasnuy-

HbIMM TemnepaTypami Ha Becb CPOK
cnyx6bl B 50 neT Ha npvmepe BbicO-

KoTemrnepaTypHON CUCTeMbI pagnaTop-
Horo otonnenus (FTOCT 52134-2003,
knacc 5).

Temneparypa Naenexne Cpok cnyx6bi
[°C] [6ap] [net]
20 10 14
60 10 25
80 10 10
95 10 1
Wroro 50 net
Tabn. 9-1  Kom6uHaumsi TemnepaTypel nasneHms

3a 50 net (neTHsIs/3uMHsS SKCnTyaTaLys)
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OTciofa MOXHO BbIBECTW crieflytoLLme

MaKcumaribHble Ludpbl Ans pasnuy-

HBIX 3KCMyaTaLMOHHBIX PEXUMOB B

neTHee/3nMHee Bpemsi:

- MaKcumasbHasi Temreparypa aKcry-
ataumun: 95°C;

- KpaTKOBPeMeHHasi aBapuitHasi Temre-
patypa: 100°C (100 yacos 3a 50 neT);

- MaKcMmasibHoe 3KCmyaTaluoHHoe
naenenwe: 10 6ap;

- cpok cnyx6bi: 50 net.

TunnyHOM 06nacTbio NPUMEHEHNS Tem-
repaTypHoro rpaduka siBMSOTCS CU-
CTeMbl paiuaToPHOro OTOMJIEHUS.

MocTosiHHbBIV pexxum paboTbl cuctem
oTonneHus

Mpun nocTosiHHOM pexkvme 6e3 feneHns

Ha NEeTHWUN U 3UMHUIA nepuoabl Henb3sA
npesblLLaTb CnefytoLme napameTpbl:
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TemnepaTypa B NOCTOSIHHOM pexume makcumym 70 °C
[laBneHvie B NOCTOSIHHOM pexume makcumym 10 6ap
Cpok cnys6bl 50 net

Tabn.9-2 [NapameTpbl CUCTEMbI MPU MOCTOSIHHOM pPeX1Me paboTbl

Pexxum makcMmanbHOW Harpysku

B pexxmme notpebreHusi, He paccUMTaHHOM Ha MOMHbINA CPOK cnyx6bl B 50 ner,
Tpy6bl oT REHAU moryT pa6otatb ¢ MakcmManbHbIMKU 3HaYEHUSIMU TemnepaTyp v
[aBfeHus.

Tpy6a Temneparypa[°C]  paenenue [6ap] cpok cnyx6bi [net]
) . . : 95 10 5
YHuBepcanbHas Tpy6a
RAUTITAN stabil

stabil
YHuBepcanbHas Tpy6a 95 10 5
RAUTITAN stabil

flex
YHuBepcanbHas Tpy6a 95 10 10
RAUTITAN flex

pink+

95 10 10

YHusepcanbHas Tpyba
RAUTITAN pink+

Tabn.9-3  KombuHaLws TemnepaTypbi-AaBieHUst A8 PeXMMa MakCUMarnbHOM HarpysKku



13.1 MeTopbl pasBoaKy cMCTEMbI OTOMJIEHUS C Ucronb3oBaHem Tpy6 RAUTITAN.

14.1-1  OpHoTpy6Has ropusoHTanbHas cxema

Puc.14.1-2  2-x Tpy6Has ropusoHTasnbHas TynnKoBas cucTema
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Puc.14.1-4  2-x Tpy6Has KonnekTopHas cuctema

Puc.14.1-3  2-x Tpy6Has ropusoHTanbHas nonyTHas
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Puc.14.1-5  2-x Tpy6Has cucTeMa C HanMeHbLLe AnnHol Tpy6
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13.2 O6Lume ykazaHWsi O MOHTaXXy 3/IEMEHTOB NPUCOEAMHEHUS1 OTONUTENbHBIX NpMbopoB

Henocpepcr noakno K oTonuTenbHomy npubopy Tpy6amu RAUTITAN
KomnnekT pe3b6 Il i Pe3b6
ans 1py6 RAUTITAN stabil ansa 1py6 RAUTITAN flex / pink+

anCOeAMHeHMe us

Mona / cTeHbl

Mona / cTeHsbl

Tpy6a RAUTITAN

YHusepcanbHas Tpy6a RRAUTITAN stabil /
RAUTITAN stabil platinum

YnueepcanbHasi Tpy6a RAUTITAN flex

OtonwutenbHas Tpy6a RAUTITAN pink+

216:16,2x2,6 - G %"
Homep aptukyna 12664520001

316:16x2,2-G %"
Homep aptukyna 012663520001

?20:20x2,9-G %
Homep apukyna 12664620001

©20:20x2,8 - G %"
Homep apukyna 012663620001

Kanu6poBka c nomoLLbio HOXHUL,
Ans pesku Tpy6 RAUTITAN 16/20
(3eneHoro usera)

Crporo obsizaTenbHo

Pe3b6 Hoe

2 WTyku B Habope

g

Twryka

Ta6.14-2  0630p MOHTaXHbIX peKoMeHaaLwii ANs HerocpeacTeeHHoro noakntodeHns Tpy6 RAUTITAN k oTonuTenbHbiM npuéopam

BHUMAHUE

Peabbo3axnmHble coefunHeHNs He OO/MKHbI pasmeLlaTbcsa nof LIJTyKaTypKODI N B HeOOCTYMNHbIX MecTax.
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anICOeAVIHVITeﬂbeIE TPy6KH Ans nogk. KoTonw np! P

[-06pasHble NpucoeanHUTENbHbIE TPYEKM

KomnnekT I'-06pasHbix
NpUCOeANHNTENbHBIX
Tpy6ok RAUTITAN CuMs

[-06pasHble KomnnekT [-06pasHbix
npucoeanHUTeNnbHble npucoeanHUTeNbHbIX

T-06pasHble

NpuUcoeauHUTENbHbIE TPYBKM
RAUTITAN pns otonuTenbHbIX

Tpy6ku RAUTITAN ans Tpy6ok RAUTITAN ans npvbopos

[151 OTOMUTENbHBIX

oTOMNUTENbHbBIX MPUBOPOB  OTONUTENbHBIX NPUBOPOB

npubopos
MopknioyeHue us Mona/cTeHbl Mona Mona Mona
Martepuan HepsaBeloLLas cTanb HepsaBeloLas cTanb Mepb/natyHb HepsaBeloLas ctanb

PasBanbLoBka npuco-

eAvHUTenbHOM TPY6KM € no- Crporo Crporo Crporo Crporo
MOLLbIO PacLUNPUTENbHOM obsizaTenbHO obsi3aTenbHO obsizaTenbHO obsi3aTenbHO

Hacagkn 15 x 1,0 RO
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anICOeAHHHTeﬂbeIE TPYSKH Ans noak.

KoTonw T

I-06pasHble NnpucoeauHUTENbHbIE TPY6KN

Dukcaums PekomeHpyetcst lMpounseoauTcs
Conb3oBaH1e Crporo npu HeobXxoAUMoCTH
bUKCUPYIOLLIMX YTONKOB  GUKCUPYIOLLMX YrONIKOB o6s3aTensHo o mecty
ncnonb3osaHue
buKCHpYIOLLIMX YronkoB
[ns Tpy6 anametpom 16120 16 16,20,25
Marepuan HepyagetoLuas ctans HepxagetoLuas ctans Menb/natyHb HepsxaseloLas ctanb
[nuna Tpy6kn 250, 500,1000 mm 250 Mm 250, 500, 1000 mm
/)
&
Pesb6o3axumHoe K w3
OMMNEKT Pe3bBo3aKMMHbIX coeanHeHnin G /4" - 15 mm
coefiHeHne

B

Ta6.14-1 0630p pekoMeHAaLMIA MO MOHTaXY NMPUCOANHUTENBHBIX TPYEOK
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13.3 TMopxnioyeHue kK oTonuTenbHbIM Npubopam us nona

"

ey
e

i ’
D @@
e lex
©© ———
Puc.14.3-1  O6Lumit BUA, NOAKIOYEHUIA K OTOMMUTENbHBIM Npubopam 13 nona

npsimoii 610K LLIapOBbIX KpaHOB

MopaknioueHue K oTonuTeNbHLIM Npu6Gopam
13 nona yepes nNpsimoii 6710k LLAPOBbIX KPAaHOB

Komnnekt M-o06pasHbix Tpy6ok RAUTITAN
[UNS1 NOAKITIOYEHUS K OTOMUTENbHBIM Mpubopam
13 HepyKaBeloLLIel CTanm Uau Us meau.

Komnnekt T-06pa3Hbix Tpy6ok RAUTITAN
[N151 NOAKIIIOYEHNS K OTOMUTENbHBIM Nprubopam

HenocpepcTeHHoe nogknoyeHe ¢ MOMOLLbIO
yHusepcanbHbix Tpy6 RAUTITAN stabil / RAUTITAN
stabil platinum

HenocpencTBeHHoe noakoyeHme ¢ MOMOLLbIO

yHuBepcanbHbix Tpy6 RAUTITAN flex
nnm Tpy6 ans otonnenns RAUTITAN pink
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5@ MopknioueHune K otonuTenbHbIM Npubopam
13 rof1a Yepes 3anopHoO-pery/IMpoBoYHYIO apmaTypy

5 KomnnekT [-06pasHbix MprcoeanHUTENbHBIX TPY6OK
RAUTITAN gnst noaknioHeHns K OTonmuTesibHbIM
npubopam

KomnnekT T-06pasHbix NpUcoeanHNUTENbHbIX TPYHOK
RAUTITAN ons noakntioYeHns K OTONUTETbHbIM
npubopam

) (ID@

©©

m CTaHAapTHbI BEHTWUSb N5 papuaTopa ¢ 60KoBO NoABOAKON
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Komnnekr M-06pa3Hbix npucoeanHUTENbHbIX TPY6OK
RAUTITAN 13 Hep)aBeloLLieil CTanu fAns NoaKnoYeHus
K OTONMTENbHbIM NpUbopam U3 nona vyepes npsimont 6110k
LLIApPOBbIX KPaHOB

Komnnekr '-06pa3Hbix npucoeauHUTENbHbIX TPY6OK
RAUTITAN 13 meau Ans noaknioveHus K OTONUTENIbHbIM
npu6opam 13 nosna yepes Npsimoi 610K LLIAPOBbIX KPaHOB

Puc.14.3-2  TMopksiodeHne oTonuTenbHOro npuéopa U nosia Yepes npsimon
610K LLIAPOBbIX KPaHOB TPyGKaMu U3 CTann

Puc.14.3-3  KomnnekT -06pa3Hbix NpUcoeanHUTENbHbIX TPYBOK
13 mean
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Konnuecteo HaumeHoBanue aptukyna Homep aptukyna
1 lMpsimoii 6110k LapoBbIX KpaHOB ¢ Hunnenem G Yoy Yo i1240727i001
1 KomnnekT peab603axumHbIx coeauHernin G an 15 12406011001

KomnnekT M-06pasHbix NprcoeanHUTENbHBIX TPY6OK M3 HepyaBetoLLiei cTanu ans 2663720001
1 noaKNtoYeHus K otonuTenbHbim npubopam RAUTITAN, Brtouas GpuKcupyioLLmnii
yronok, 16/250 112663920001
nnm KomnnexT [-06pasHbix NprcoeanHUTENbHbIX TPY6OK M3 HepyaBeloLLiel cTanu Ans
nofKioYeHNs K oTonuTenbHbiM npubopam RAUTITAN, Bkntouas pukcupyiownii
1 yronok, 20/250
KomnnexT M-06pasHbix NpUcoOeanHUTENbHBIX TPY6OK M3 Meau Anst MOAKI0HeHUs!
1 K oTonuTenbHbim npubopam RAUTITAN, Brtouas ¢pukcupytoLmii yronok, 16/250 12664128001
[BoiHas fekopaTuBHas Haknaaka Ans 0pOPMIEHNS BbIXOA MPUCOEANHUTENBHbBIX
1 TPY6OK M3 Nona Unu U3 CTeHbl, Pa3bemHasi, PaccTosiH1E MeXAY oCsiMu oTBepcTHii 50 26867401001
mm. LigeT: 6enniii RAL 9010, @ 15
2 HagewxHas runbsa 16 RAUTITAN PX 600018001
unm
HapswxHast runbsa 20 RAUTITAN PX 60002001

Tabn. 14.3-1
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KomnoHeHTbI Anst nogktodeHmst otonuTensHoro npubopa us nona npu nomotum M-o6pasHbix anemerHtos RAUTITAN



Komnnexr T-o6pasHbix anemeHtoB RAUTITAN
A5 NOAKSTIOYEHUS K OTOMUTENbHbIM npubopam
c 6/10KOM LLIAPOBbIX KPaHOB

Puc.14.3-4  TNopknioueHure oTonuTenbHoro nprubopa 13 rona Npu MomoLLy
T-o6pasHbix anemeHTos RAUTITAN

Puc.14.3-5 T-obpasHas Tpy6ka /15t NOAKIIOHYEHNS K OTONUTENbHBIM Nprubopam

B cooTBeTCTBUM C AMPEKTVBOI CTPOUTENBHOTO COlo3a
(BEB-T'epmausi) Tpy6bl, kabenu 1 kabenbHble KaHasbl

Ha HeCyLLIMX NepeKpbITUSIX, yKasaHUsl Mo HacTUIKe MOJIoB,
4acTb «6eCLLOBHbIE MOKPLITUS» MUHUMATIbHOE paccTosiHWe
Tpy6onpoBoAa oT cTeHbl foMKHO cocTapnsaTb 200 mm.

[Npv npoknaake pagnaTopHbIX Pa3BofoK C MOMOLLbIO
T-o06pasHbix NpucoeanHuTenbHbIX Tpy60ok RAUTITAN gns
MOAKIOYEHMS K OTOMUTE bHBIM NprUbopam 3To paccTosiHne
rosty4aeTcs MeHblue. B 3Tom cnyyae pekomeHayeTcst monyunTb
NUCbMEeHHOe coryiacue 3akasuuka o Hayasna pabor.
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Konuuectso Haumenosanue apTukyna HOMEP apTukyna

@ 1 [Mpsimoit 6110k LapoBbIX KpaHoB ¢ HuNnenem G Vary G Yar 12407271001

@ @ 1 KomnnekT pe3bbo3axumHbix coepunHennii G Y 15 2406010001

T-o6pasHas Tpy6Ka 15 NOAKMIOUEHMS K OTONUTENbHBIM Npubopam Tpy6oi
RAUTITAN @16
266282[001

AnvHa Tpy6ku: 250 mm
AvHa Tpy6ku: 500 mm 1240851001
) nnvHa Tpy6ku: 1000 Mm 126629201001
T-06pasHasi Tpy6Ka Anisi NOAKIIOYEHNs K 0TONMUTENbHBIM NpuGopam Tpy6oit
nnn RAUTITAN @20
AnuHa Tpy6ku: 250 mm 12663020001
2 AnuHa Tpy6ku: 500 mm 2408611001
anvHa Tpy6kmu: 1000 mm 12663120001
T-o6pasHas Tpy6ka [71si MOAK/IOYEHMS! K OTOMUTENbHBIM NpUGopam

Tpy6oit RAUTITAN @25
[nvna tpy6ku: 250 04039001

[lBoiiHas aekopaTuBHas Haknaaka Anst oopmieHus BbIxoaa

1 NpvcoeanHUTENbHBIX TPYBOK 13 103 NN 13 CTeHbl, pasbemHas, 12686748001
paccTosiH1e MexAay OCSIMU OTBEPCTHUIA
50 mm. Liget: 6enbin RAL 90