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Tpyb6bi

Marepunan PE-Xa

Puc. 5
StuneH

Puc. 7
Monunatnne (PE)

Puc. 6
S1uneH, obpazoBaHme
cBO60OHOM CBSA3MN

Puc. 8
Cuumntbivi nonmatnnen (PE-X)

CumTbiv NP NOMOLLIM NEePpOKCUAOB NOJINITUNIEH

CLUMTBI MpYU MOMOLLIM NEPOKCUAO0B NoNMaTUNeH 06o3Ha-
yaetcsi kak PE-Xa. [laHHbI BUA CLUMBKM NPOMCXOOUT Npu
BbICOKOI TeMMNepaType 1 BbICOKOM AaBMNEHWUM C NMPUMeHe-
Hvem nepokcmaos. MNpu 3Tom oTaenbHbIE MONEKYNSIPHbIE
LLenoYKM NONMU3TUIEHA COEMHSIIOTCS B €AMNHYIO TPex-
MEPHYI0 CTPYKTYpY. [INsi CLUMBKM NPU BbICOKOM AaB/IeHUN
XapaKTepHO MpoTekaHuWe npoLecca B pacnsase, T.e. Bbille
ToukM Kpuctannusauuu. lMpouecc cLUMBKM NpoTekaeT

B 3KCTpyaOepe B xoge ¢popmoBaHus Tpybbl 1 obecneynBaeTt
paBHOMEPHO BbICOKUIA MPOLLEHT CLLMBKYM MO BCEMY ee
rornepe4YHOMY CEYEHUIO, AAXe Y TONICTOCTEHHbIX TPY6.

Panuaunou Has CLUMBKA NOJIM3TUJIEHA

MonunaTunex, Nony4eHHbI NPY MOMOLLM paAnaLMOHHON
cLuMBKK, 0603HavaeTcs kak PE-Xc. Clumeka npouncxoguT
rocne 0CHOBHOIO MpoLiecca Npou3BoAcTBa Tpy6 ¢ npume-
HEHWMEM XECTKUX PEHTFEHOBCKUX JTy4ei.

BHyTpeHHuit cnoit yuusepcanbHbix Tpy6 RAUTITAN
stabil

BHyTpeHHuiA cnon yHuBepcanbHbix Tpy6 RAUTITAN
Stabil/RAUTITAN Stabil Platinum, koTopsbiii conpukaca-
€TCs1 C TPaHCMOPTUPYEMOW CPefoi, COCTOUT U3 CLUMTOrO
nonuatunera (PE-X) n aBnsetca camoHecyLLmm.

Matepuan Tpy6 (0630p)

Ctpykrypa/ matepuan  Tpy6bi

- camoHecyumii PE-Xa; YHuBepcanbHas Tpy6a
- antoMuHueBbIV cnoit;  RAUTITAN Stabil

- BHELUHWI cnom — stabil
NonuUaTUIEH.
- RAU-PE-Xa;
. ) YHuBepcarnbHble Tpy6bl
- chonknes; . RAUTITAN flex
- KMCNOpoZdo3aLUMTHBbIN flex
CIIOW.

Tpy6bl NUTbEBOIO
- RAU-PE-Xa BogocHabxeHus RAUTITAN his
his

Tabn. 1
KoHcTpykumsi Tpy6 / pacronoxeHune Crioes usHyTpu - Hapyxy



McnbiTaHne maTepuanos

Marepuan PE-Xa

B Liensix obecneyeHmns BbICOKOro Ka4ecTBa NPOAyKLMK
nabopatopueint REHAU nocTtosiHHO ocyLecTenseTtcs
KOHTPOJIb Ka4eCcTBa BCEX TUMOB NPOV3BOAUMbBIX TPY6
NoCcpefcTBOM TecTOB M ucnbiTaHui. [lanee 6yayT npen-
CTaBJIeHbl Pe3ynbTaThl HEKOTOPbIX TECTOB UCCNeAoBaTeb-
ckoi nabopatopum REHAU. MNpwu ncnonb3oBaHunu nonu-
MepHbIX MaTepuanoB AJ1s TPOn3BOACTBa TPYH, KOTopble
LOMKHbI BbIAEPXMBATL TEMMNepaTypHble U MexaHuyYeckue
Harpysku, cregyeT NPMHUMaTL BO BHUMaHVe nokasaTenu
YCTONYMBOCTU K AeOpMaLIMU 1 NPOYHOCTH, 3aBUCSILLME
OT TEMMNepaTypHOro pexxuma v gasnenuvs. [ins nposepku
YCTOMYMBOCTM MaTepuana K JoNroBpeMeHHbIM
Harpy3kam, TpebyeTcsi UCCnenoBaTb XapakTEPUCTUKN
NpoAyKTa Ha MexaHU4ecKoe BO3AENCTBUE NPU Pas3fINYHbIX
TemnepaTypHbIX PeXMmax.

WUcnbiTanue NMPOYHOCTU Ha pa3pbiB fAaB/ieHUem

B naHHOM McnbiTaHWK oNbITHBIN 06pasel, Tpy6bl noasep-
rasncsi BO34e/CTBMIO NMOCTOSIHHO HapacTaloLLEero BHyTPeH-
Hero AaeneHusi 4o pa3pbiBa Tpy6bl. Paspbie npoucxoant
Npy KOMHaTHOI TeMnepaType Npy CEMUKPaTHOM MaKCU-
MasnbHOM paboyem AaBneHuu.

T

Puc. 7 PesynbTaTel MCMBITAHNSA MPOYHOCTM HA PA3PbLIB [AB/IE-
Huem. VicnbiTyembiit npoaykT — yHmBepcansHas Tpyba RAUTITAN
flex

WcnbiTaHne Ha yaapHyio BA3KOCTb

B ncnbiTatenbHol ycTaHoBKe UccefoBanach ycTonum-
BOCTb TPy6bl K yaapHomy Bozfenctauto. MasiTHUKOBbIN
yOapHUK yaapsieT ucnbityemyio Tpy6y. Tpy6bl U3 cLumnToro
MOSIM3TUNEHA MOKa3bIBAOT BbICOKYIO CTEMEHb YCTONYU-
BOCTMW NPOTUB yaapHoro Bo3aencTeusi. [peactaBneHHbIN
Npumep McnbiTaHus (CM. puc. 6) AEMOHCTPUPYET yaapHyio
BSA3KOCTb 06pa3uia 6e3 noBpexaeHuin Npu TemnepaType
Tpy6bl — 30 °C

Puc. 2 YuusepcansHas Tpyba RAUTITAN flex B ycTaHoske
10 UCTBITAHNIO YAAPHOM BS3KOCTY

WUcnbiTanme o06pasua Ha pacTshkeHune

B ncnbiTaTenbHol ycTaHoBKe obpa3el, noasepraeTcs
KOHTPOSIMPYEMOMY pacTsrMBaHWIO [0 pa3pblBa maTe-
pvana. Tpy6bl U3 CLUMTOrO NOMM3TUIIEH], B OT/INYMNE OT
MeTannn4eckmx Tpy6, AEMOHCTPUPYIOT HEOBbIKHOBEHHO
BbICOKME MoKa3aTenu anactuyHocTu. [lnumHa pactsHyTon
TPY6bl MOXET NPEBOCXOAUTb HaYanbHYyo ANvHY obpasua
B Heckosbko pa3. CoeaviHeHWe Ha HafBUXXHON r1nb3e Npu
pacTsikeHUn Tpy6bl He paspyLuaeTcs.
R b
- b b j;i,"a'
' I o
' 1 <4
|| I N '—’1-!|‘|__':‘_/_,—’—"

)

Puc. 3  Xoa ucnbiTaHus Ha pacrsxeHune

ﬂon roppemeHHoe ucnbiTaHue

WcnonbsoBaHue Tpy6 B Xunbix Aomax TpebyeT MoBbiLLeH-
Horo cpoka ux cny6bi: ot 50 net v 6onee. [1na onpepne-
NeHUsl [ONITOBEYHOCTY NPU ASIMTENbHOM 3KCMNyaTaumm
TPy6bl NoABEPranuch NPOAOIKNTENIbHOMY BO3AENCTBUIO
UCMbITaTe NbHbIX TEMMNEPATYPHbLIX PEXUMOB U AABNEHUS.
Kpome Toro, Tpy6bl NpOLLIAM CBETOONTUYECKOE UCCIeo-
BaHwe.

Puc. 4 Tpybbl B MOMEHT A/IUTE/ILHOIO UCMBITAHUS

(no,q AassieHnem B BOAHOM pe3epByape)

Heobxoavmble napameTpbl Tpy6 6binv ycTaHOBMEHDI
6narogaps 25-neTHemy onbITy NPOU3BOACTBA M UCCNeno-
BaHMs NpoAyKLUMW B nabopaTopusix, MyTemM MHOFOYMC-
NEHHBIX OMbITOB U UCMbITAaHUN TPY6 M3 CLUMTOrO MONMU3TU-
NeHa npv BbICOKOM AaBneHun. Tpybbl KOpUYHEBOTO LiBETA
Ha puc. 3-4 TecTUpYIOTCS C CaMoro Hayasna NpoV3BOACTBa
npu temnepatype 95 °C u gasnenum 10 6ap. Oanb-
HeWiLLIMe nCccnefoBaHUS NPOBOAMIIUCH COrNacHo AeNCTBY-
IOLLIMM HOPMaMm 1 NpeanucaHusim. TakoBbIMK SIBNISIOTCS,
Hanpumep, onpepeneHne CTeneHn CLLUMBKN 3/1EMEHTOB,
TecT Ha ycapKy, TeCT Ha CTapeHue, TeCT-peakuys Ha
M3MeHeHWe TemnepaTypsbl, Nepefayn UMNynbCcoB

¥ MHOTMe apyrue.

n

Cuctema sogocHabxeHns RAUTITAN
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O6nacTn npumeHeHusn
®

EnunHas, HapexHas TexHMKa coeanHeHus, Henpuxotnneas
K YCNnoBuam MOHTaXHOW NoLLaaKu;

CoeauHuTeNnbHbIE 31EMEHTDI
RAUTITAN gns papuatopHoro
oTonneHus

Puc. 9 Tpybsl RAUTITAN gnsi nuTbeBoro BogocHabxxenus

coeavHeHWe 6e3 pe3nHOBbIX YNIOTHUTENbHbIX KOMeL,
(maTepwan Tpy6bl iBNSeTCa yNnoTHUTENEM);

NPOCTOM BU3YanbHblil KOHTPOSb;

Masible MeCcTHble rMAPaBINYECcKMe CONPOTUBIEHUS

Ha pUTUHrax — 3a cHeT pa3BanbLOBKK TPY6bl B MecTax
coeAvHeHNUN Ha GUTUHrax He MPOUCXOAUT 3ayXKeHUs
YKMBOIO CEYEHWS;

COeAVHEHNE MOXHO CPasy XXe Harpy>aTb AaB/EHNEM;
Tpy6a He TpebyeT KannbpoBKM 1 CHATUS dacku;
eAVHas TeXHWKa COeAVMHEHNs U YHUBEPCanbHbIV

WHCTPYMEHT AJ15 BOQOMNPOBOAA W OTOMSIEHNS;
HepasbemMHoe CoefiHeHWe CornacHo

CM 30.13330.2012%;

[OMyCKaeTcs 3afeka CoeMHeHUM Mo WTyKaTypKy
u cTsxxky cornacHo DIN 18380 (VOB),

CN 30.13330.2012*.

CoepunutenbHbie anemeHTbl RAUTITAN gns nutbeBoro BogocHabxeHns

[} Tpy6bi ®utnHrn HapswxHble runbabi
16
RAUTITAN PX
20 PPSU
(nonudennncynbgpoH)
stabil mﬂ .
25 YHuBepcanbHas Tpy6a RAUTITAN PX
RAUTITAN stabil RAUTITAN MX PVDE
RAUTITAN RX (nonusuHUNMAeHdTOpMA)
flex his (cneunanbHas naTyHb, P
YHuBepcanbHas Tpy6a Tpy6a ans nuTbesoro Gporsosoe nuTee)
32 RAUTITAN flex soponposoaa RAUTITAN his H
RAUTITAN SX
Hep)aBetoLLasi CTasb)
20 (nep )
RAUTITAN MX RAUTITAN MX
63 (cneunanbHas natyHs) 63 (cneumnanbHas naTyHb)

Ta6bn. 2 CoeguHutenbHsbie anemeHTol RAUTITAN gns nutbeBoro BogocHabxeHns



YHuBepcanbHas Tpy6a
RAUTITAN stabil

Puc. 10 YnusepcanbHas py6a RAUTITAN stabil

MeTannononvmepHas Tpyba umeeT crnepytoLuee

BHYTPEHHEE U Hapy>KHOEe CTPOEHHE:

- CaMOHECYLLMIN BHYTPEHHUI CNOM U3 CLUMUTOrO
nonuatuneHa PE-Xa;

- anloMVHWEBbIN CMOW, NPenaTcTByoLLMA Anddyaun
Kucrnopoga;

- BHELLHWI NOSIN3TUNEHOBbIN CMON.

O6nacTb npumeHeHus:

- CcucTema NMUTbeBOro BOAOCHabXeHUs;

- CuUCTEeMa pagvaToOpPHOro OTOMJIEHUS!;

- cucTema oborpeBa/oxnaxaeHunsi NOBEPXHOCTEN.

®

B HekoTopbIX Criyyasix Npu sKcnyaTaLmm
yHusepcanbHon Tpybbl RAUTITAN stabil Ha noBepxHocTu
MOryT 06pa30BbIBaTbCS MeSIKUE My3bIpbKU.

3TV Ny3bIPbKUM HACKOMBKO HE CHUXKAIOT KayecTsa Tpybbl
U He NPUNSTCTBYIOT €€ 3KCMyaTaumn.

d s O6bem ®opma

(mm) (mm) (n/m)

16,2 2,6 0,095 LItaHra / 6yxTa
20 29 0,158 LLitaHra / 6yxTa
25 3,7 0,243 LLitanra / 6yxTa
32 4,7 0,401 LLitaHra
40 6.0 0.616 LLitaHra

Ta6n. 3 ®opma nocrasku yHusepcasnbHou Tpy6el RAUTITAN stabil

d

e ———

Puc. 11 [duametp / TonLMHA CTEHKM

CeepfieHns o gonycke K akcnnyartauum B lepmanum

1 cepTudmKaThbl

- Peructpauus 8 DVGW yHuBepcanbHoii Tpy6bl
RAUTITAN stabil u meTona coemHeHUst Ha HaABUXHON
runbse REHAU;

- CBMOETeNbCTBa O AOMYCKe K IKCryaTaLum cuctem
c @16-40: DVGW DW-8501AU2346;

- camoHecyLUMit BHYTPEHHWUI crol (CToMKas K AaBeHUto
BHYTPEHHSsist Tpy6a) U3 CLUMTOro MonmaTuieHa CooTBeT-
cteyet ctaHpapty DIN 16892;

- ceptudwmkat cootsetctams [OCT-P;

- TUrMeHWYecKoe CBUAETENbCTBO.
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YHuBepcanbHas Tpyba
RAUTITAN flex

OO

Puc. 12 YuusepcaneHas Tpy6a RAUTITAN flex

Tpy6a REHAU uz PE-Xa:

- CLUMTbIA NPY MOMOLLIM NEPOKCUIO0B
nonuatuneH (PE-Xa);

- C KWUCMOPOJ03aLLMUTHBIM C/TIOEM;

- KMCNOpPOA03aLUMUTHBIN C/OM COOTBETCTBYET
ctaHgapty DIN 4726.

O6nacTb npumeHeHus:

- cUCTema NUTbEBOrO BOAOCHABXEHMS;

- cuUcTema paguaTopHOro OTOMMIEHNS;

- cucTema oborpesa/ox1axaeHUs MOBEPXHOCTEN.

(MdM) (MSM) DN 0(1617:;" ®opma
16 2,2 12 0,106 LLitaHra / 6yxTa
20 2,8 15 0,163 LLItaHra / 6yxTa
25 3.5 20 0,254 LLitaHra / byxTa
32 4,4 25 0,423 LLitaHra / byxTa
40 55 32 0,661 LLraHra
50 6.9 40 1,029 LLTtaHra
63 8.6 50 1,633 LLitaHra

Tabn. 4 ®opma nocrasku yHnsepcansHoi Tpybsl RAUTITAN flex

d

e ———

Puc. 13 [AuameTp / TonmHa cTeHku

CeepfieHns o gonycke K akcnnyartauvm B lepmanum
1 cepTudmKaThbl

Perucrpaumns 8 DVGW yHuBepcasbHoii Tpy6bl
RAUTITAN flex n meToga coeguHeHMsA Ha HaABUXXHOMN
runbse REHAU;

yOocToBepeHue 0 AoMycke K SKCMyaTaLmm cuctem

c 2 16-63: DVGW DW-8501AU2200;
yHuBepcanbHasi Tpy6a RAUTITAN flex cootsetcTByeT
ctanpapty DIN 16892 u DIN EN ISO 15875;
pervctpauus B cootseTcTBumM ¢ DIN CERTCO
NoaTBep>KAaeT BO3MOXHOCTb MCMOSIb30BaHUs TPY6

B cucTemax otorneHus cornacHo DIN 4726/

DIN EN ISO 15875 - knacc npumeHeHus 5 n Heobxo-
LMMYIO 151 3TOTO YCTOWYMBOCTb K KUCTIOPOAHOA
anddysuu;

B Poccum Tpy6bl umetot ceptudumkaumio NOCT

1 CaHUTapHO-3MMAEMUONOrMYECcKOoe 3aKioYeHue.



YHuBepcanbHas Tpy6a
RAUTITAN flex

e

Puc. 14 Tpy6si RAUTITAN his ans nutbeBoi Bogbl

Tpy6a REHAU u3 PE-Xa:

- CLUWTbIN NPU MOMOLLIM NEPOKCUAOB NOANITUNEH
(PE-Xa);

- cootsetcteyeT DIN 16892 v DIN 16893.

0O6nacTb npumeHeHus:
- cucTema NUTbEBOrO BOAOCHABXKEHWS.

(MdM) (MSM) DN o(fl';’:;‘“ ®opma
16 2,2 12 0,106 LLiTaHra / 6yxTa
20 2,8 15 0,163 LLitaHra / 6yxTa
25 3.5 20 0,254 LLraHra / 6yxTa
32 4,4 25 0,423 LLraHra / 6yxTa
40 55 32 0,661 LraHra
50 6.9 40 1,029 LLraHra
63 8.6 50 1,633 LLitaHra

Tabn. 5 ®opma noctasku Tpy6 ans nutbesou Bogsl RAUTITAN his

5

-9 .

Puc. 15 [duametp / TonmHa cTeHkn

CeepeHus o gonycke K akcnnyarauum B lepmanHumn
n cepTuduKaThbi
- Peructpaumsi B DVGW 1py6 RAUTITAN his
L1151 TUTbEBOI BOAbI U METOfa COeIMHEHNS!
Ha HagBwkHou runbse REHAU;
- y#ocToBepeHMe O OMycKe K 3KCMTyaTaLum cuctem
c @16-63: DVGW DW-8511AP3133;
- peructpauus 8 DVGW 1py6 RAUTITAN his
LN151 MTUTbEBOI BOAbI COOTBETCTBYET CTaHAapTam
DIN 16892 v DIN 16893;
- cepTuowukat cootBetcTeus [OCT-P;
- TWrMeHNYecKoe CBMOETENbCTBO.
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TexHuueckue

XapaKTepuCTUKu Tpy6

®

He ponyckaetcs akcnnyaTauus Tpy6 ans cuctem
MUTbEBOr0 BOAOCHABXEHUS U OTOMNEHUS NpU

MaKCUMarnbHbIX paboynx napameTpax ro Temnepartype
v pasnenuio (Hanpumep, 95 °C npu paenexun 10 6ap

B HEMPEPLIBHOM PEXMME).

B HekoTopbIX Criyyasix Npu aKcrlyataumm yHMBepcanbHom
Tpy6bl RAUTITAN stabil Ha noBepxHocTu moryT o6pazo-

BbIBaTbCH MENKMNe Ny3bipbKu.
3TV NY3bIPbKUM HUCKOBKO HE CHUXKAIOT KauyecTBa Tpybbl

N He NPUNATCTBYIOT ee 3KCnyatauun.

TexHuueckue
Epvnuua Tpy6a
XapaKTepUCTUKH
YHuBepcanbHas YHuBepcanbHas BoponpoeopHas Tpy6a
Tpy6a RAUTITAN Stabil Tpy6a RAUTITAN flex RAUTITAN his
stabil flex his
Matepuan - PE-X /Al /PE PE-Xa B o6onouke EVAL PE-Xa
LiseT (moBepxHoCTb) - CepebpucTbiit CepebpucTbiin MonouHo-6enas
YnapHas BsiskocTb npum 20 °C - bes nanomos Bes nanomos bes nznomos
YnapHas BsizkocTb npu =20 °C - Bes nsnomos Bes usnomos Bes nsnomos
KoadduumeHT TemnepatypHoro
[mm/(m-K)] 0,026 0,15 015
YANUHEHUS
npw npoknaake ¢ GpuKcHpyioLmm xenobom
D16-40 0,04 0,04
[mm/(m-K)] -
D501 63 01 01
TennonposogHocTb [BT/(m-K)] 0,43 0,35 0,35
LLlepoxoBatocTb Tpy6 [mm] 0,007 0,007 0,007
Pa6ouee faeneHve (makc.) [6ap] 10 10 10
Pa6ouas TemnepaTypa makcumym [°C] 95 90 90
KpaTkoBpemeHHast MaKkcumasnbHas Temneparypa rc 100 100 100
(aBapus)
KucnopopHas andoysus _ 3aLumTa oT NPOHWKHOBEHMST  3aLLyTa OT MPOHUKHOBEHUS! _
(B cootBetcTuu ¢ DIN 4726) Kucnopoaa Kucnopopa
KoHcTaHTa maTepuana C - 33 12 12
Knacc ctpoutensHoro matepuana - B2 B2 B2
MakcumanbHas / MUHUManbHas Temneparypa c] +50/-10 +50/-10 +50/-10
MOHTaXxa
MuHumanbHbI papuyc naruba 6es _ 5xd 8xd 8xd
BCMOMOraTesbHbIX cpeacTs d = anameTp Tpy6bl
MuHUManbHBIN paguyc narnba ¢ NpyXUHHbIM
- 3xd - -
BKnagbiem / ¢ Tpy6ornbom d = guameTp Tpy6Gbl
MuHumanbHbIN paguyc nsruba c pukcatopamm _ _ 3-4 x d BogocHabxeHne 5 xd 3-4 x d BogocHabxeHue 5 x d
nosopota Ans Tpy6 d = anametp Tpy6bi BopocHabyeHve / otonnenne BopocHabxeHue / otonneHue
[ocTynHble anameTpbl [Mm] 16-40 16-63 16-63

Tabn. 6 TexHu4eckue XapakTepUCTUKN TPy6/OPUEHTNPOBOYHBIE 3HOYEHUS]



POutuHrn m HaABUXXHbI€ NJ/ib3bl

OTnuuuTenbHble 0CObeHHOCTHN
$PUTUHIrOB M HAABMXKHDIX Mb3

CnenyeT umeTb BBUAY pasnuune mexay GutuHramu/
HaABWXHBIMU FMMb3aMV YHUBEPCAIbHON CUCTEMb
RAUTITAN v duTUHramu/HagBUKHBIMM rMIb3aMu
cuctembl RAUTHERM S pns naHenbHo-ny4mcToro

oTonneHns/oxnaxaneHus.

O6nactu NpUMmeHeHus ¢MTHHFOB W HaAABM)XXHbIX FU1b3

Puc. 16 Henonyctumas komburaumsi putuHra RAUTITAN PX

¢ HaasukHou runbson RAUTITAN MX

Boponposoabi

OronneHue

MaHenbHo-nyuncroe oronnexue /
oxnaxpaexue

YuusepcanbHble Tpy6bl RAUTITAN stabil /
YHusepcanbble Tpy6sl RAUTITAN flex /
Boponpoeoatbie Tpy6bl RAUTITAN his

stabil
flex

his

YnusepcanbHble Tpy6bl RAUTITAN stabil /
YHusepcanbble Tpy6sl RAUTITAN flex /
Tpy6bi otonnexnns RAUTITAN pink

stabil

flex

pink

Tpy6bl otonnenns RAUTHERM S

(D) RAUTHERM:S

Dutunrn HapBwxHble runbabi

Dutunrn HapBwxHble runbabi

Dutunrn HapBwxHble runbabi

g

T
i
o W

|
="

TEEE

Tabn. 7 O6nactv npumeHeHNst GUTUHIOB U HOABUXKHBIX M1/1b3
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Marepuan PE-Xa

- TeXHWKa COeAMHEHWS C MOMOLLbIO HAfBVKHOM Mb3bl,
obecneyvBatoLLIas FepMETUHHOCTb B TeHeHUe ANNTeNTbHOMo
BpemeHH, cornacHo DIN 1988, pabounm ctaHgapTam
DVGW W 534, DVGW VP 625 n DVGW VP 626;

- MPWUroAHOCTb AN MPOKNaAKV Nof, LUTYKaTypKOW COrnacHo
DIN 18380 (VOB);

- MpOYHOE COeAVHEeHNEe, BO3MOXHA YCTaHOBKa B /1060M
MecTe;

- OTCYTCTBME YNJIOTHUTENbHBIX Konew, (Matepuan Tpy6 cam
CNYXWT YNNOTHUTENEM);

- MpOoCTOTa BKU3yasbHOro KOHTPONS;

- BO3MOXHOCTb Harpy>arb AaB/fieHNeM Cpa3y e nocrne
MOHTaXa;

- OTCYTCTBME 3ay)XEHUS €)KMBOrO» CeYeHUst Tpybbl 6naro-
[aps pa3BasnbLOBKe KOHLA TPY6Ebl MPU MOHTaXE;

- ¢utunrn RAUTITAN MX ans nutbeBov Boapbl caenaHbl
13 crnewuunanbHomn NaTyHu, yCTOMYMBON K BbIMbIBaHMIO
umHka, cornacHo DIN EN 12164;

- OTCYTCTBME OMAaCHOCTY NepenyTaTb HaABWKHbIE MUITb3bl,
MOCKOJIbKY OHW e[WHbI A71st BCEX TUMOB TPy6 yHMBep-
canbHbix cuctem RAUTITAN gns nutbeBoro BogocHab-
XXEHWS 1 OTOMNIEHUS;

- MOHTa) COEAVNHEHUI C MOMOLLbI0 MHCTPYMEHTa
RAUTOOL, cneumnanbHo npegHasHauyeHHOro ANt MoOHTaXxa
cuctem RAUTITAN.

Lo g

Puc. 17 @uturrn RAUTITAN PX n3 PPSU (nonugennncynsgpoHa)

= &

i

e T ™
-

i

Puc. 18 ®uruHrn RAUTITAN MX u3 natyru, RAUTITAN RX
(6poHsa) n RAUTITAN SX (HepxxasetoLasi cTasb)

Puc. 19 HapgsuxHbie runbasl RAUTITAN

®

NHdopmaumio no gecteytoLiemy 3akoHy o NUTbEBOM
Bofe v DIN 50930 yacTb 6 MmoXHO HaiTh B TexHU4ecKown
nHpopmaumn RAUTITAN.

DOUTUHrM 1 HagsumkHble rnnbsbl RAUTITAN coBmecTmbl
co Bcemu Tpy6amu RAUTITAN SDR 7,4. 3710 oTHOCUTCA

B 4aCTHOCTU K CUCTEMaM [Nsi MUTbEBOTO BOAOCHABXeHNs
13 monoyHo-6enbix Tpy6 RAUTITAN his/RAUHIS v ana
OKpaLLIEHHbIX B PO30BbIii LBET TPY6 ANsi CUCTEM TOM/EHUS
RAUTITAN pink/RAUPINK.

[HeTanbHyto MHPopMaLMIo 0 JOMYCTUMOM COHETaHUN
GUTVHIOB 1 HAABMXHDBIX MUIb3 C paHee BblMyCKaBLLUMMUCS
Tpy6amu Bbl moxceTe y3HaTb B Baluem 6iopo npopax
REHAU.

[nameTpbi puTnHros n HapaemKHbIX runb3 RAUTITAN
- 16x2,2
- 20x2,8
- 25x3,5
- 32x4,4
- 40x5,5
- 50x6,9
- 63x8,6



dutuHrn

DUTHHIM ANsS CUCTEeM NUTbEBOro BOJOCHa6XeHns
M oTonneHns

216-40 250-63
Peab6osble
uTnHrn
Marepuan Monudennncynoon  Bponsa
®uTtnHru nog 216-63
naiky u
3anpeccoBKy
Matepuan NatyHb Bponsa
216-40
Martepuan Hepxasetowas crann

®

C 1997 ropa npopykums REHAU nonHocTblo coBmecTuma
¢ buTUHramm co BctaBHoM yacTbio @ 16-32.

Martepnanbi

- RAUTITAN PX: NMonudenunncynbdor;

- obosHayeHue maTtepuana: PPSU.

- RAUTITAN MX: J1aTyHb, ycToiumnBast K BbIMbIBaHUIO
umHka, B cootBetctBum ¢ DIN EN 1254-3.

- obosHayeHue matepuana: CR;

- YCTOWYMBOCTb K BbIMbIBAHMIO LIMHKA.

B mecTax noBbiLLEeHHO TYpBYNeHTHOCTM 06blYHbIe
NaTyHHble CraBbl NOABEPXKeHb! ONpeaesieHHOMY BUaY
KOPPO3UM — TaK Ha3blBAEMOMY BbIMbIBaHWIO LIMHKA.
Mcnonb3ayemble B yHuBepcanbHbix cuctemax RAUTITAN
LN MUTbEBOMO BOAOCHABXEHWS U OTOMMNEHNUs GUTUHIM
RAUTITAN MX usrotoBneHbl U3 crnieupanbHom naTyHu,
YCTONYMBOW K BbIMbIBAHUIO LIMHKA, U UCMbITaHbI Ha Npurog-
HoCTb K nogaye nuTbeson Boapl cornacHo DIN ISO 6509.
®UTUHIY 13 3TOro cneuuanbHOro CTOMKOro crasa
NpOoBepEeHbI Ha NPaKTUKe U MOTYT UCMOMb30BaTbCA AECH-
TUNETUSIMU.
- YCTOWYMBOCTb K 06pa30BaHUIO TPELLMH BCIEACTBUE
BHYTPEHHUX HaNpsixXeHUN.
OutnHrn RAUTITAN MX 1 HageuxHble runbabl RAUTITAN
MX yHuBepcanbHbix cuctem RAUTITAN anst nutbeBoro
BOZOCHaGXEHMS U OTOMSIEHWUS COOTBETCTBYIOT HOPMaM
YCTOMYMBOCTY K 06pa3oBaHUIO TPELLWH BCIIeACTBYE
BHYTPEHHWX HanpsXeHWiA cornacHo pabodyemy ctaHgapty
DVGW GW 393.
- RAUTITAN RX: BpoHza B coorsetceuum ¢ DIN EN 1982;
- obo3HaueHue maTepuana: Rg.
- RAUTITAN SX: HepxagetoLuas ctanb
(vHpekc maTepuana 1.4404/1.4408).
®uTnHrn narotosnexbl B coorsetctamm ¢ DIN EN 10088,
yacTb 3.

OTnnunTenbHble 0CO6eHHOCTH d)HTHHrOB Aang cuctem
oTonsieHus

Puc. 20 OtnmyutensHbie 0Co06eHHOCTU PUTUHIOB 47151 CUCTEM
oTonsieHns
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HanBVI)KHbIe rnnb3bl

HapsuxHble runb3abl yHuBepcanbHbix cuctem RAUTITAN
ANs NMTbeBOro BofloCHa6XeHus 1 oTonneHus

Puc. 21 HagswxHas runsza RAUTITANPX nz PVDF

et

Puc. 22 Hagswxk+as runsza RAUTITAN MX uz natymu

- COBMECTUMOCTb CO BCEMW TUNamm Tpyb yHuBep-
canbHbix cuctem RAUTITAN gnst nuTbeBoro BogocHab-
YKEHWSI N OTOMMEHUS;

- TeXHVKa COeAMHEHWS C MOMOLLIbIO HaABWKHOM MIb3bl,
obecneuvBaloLLLasi repPMETUYHOCTb B TeHEHWE ASIUTENb-
HOro BPEMEHMU:

- cootsetcteyeT DIN EN 806, DIN 1988 n pabounm
craHpapram DVGW W 534;

- ponycTuma Anst NPOKIaAKU Moa LUTYKaTypKon
cornacHo DIN 18380 (VOB);

- OTCYTCTBME OMACHOCTU NepenyTaTb HaABMXKHbIE
rUIb3bl, MOCKOSIbKY OHW €AMHbI 4151 BCEX BUAOB TPY6
yHuBepcanbHbix cuctem RAUTITAN ans nutbeBoro
BOAOCHaBXeHUS 1 OTOMSIEHNS;

- YCTaHOB/IEHHbIE NaTyHHble HAABWKHbIE FUMb3bI
RAUTITAN moxxHo npu nocneaytoLLieit peKOHCTPYKLMUK
3ameHunTb Ha runbabl RAUTITAN ns PVDF.

RAUTITAN PX

RAUTITAN MX

[} 16 x 2,2 mm 50 x 6,9 mm
20 x 2,8 mm 63 x 8,6 Mm
25x 3,5 mm
32x4,4 mm
40 x 5,5 mm
Matepuan PVDF JaTyHb, ycTonumsas
(nonuBUHWUAK- K BbIMbIBaHWIO LIMHKA,
nAeHdTopug, B COOTBETCTBUU
c DIN EN 1254-3
Mpumeyanus - [BYCTOpPOHHee - OAHOCTOPOHHee
NoAKIoYeHe; NoAKITIoYEeHME;
- LBET YepHbIN. - UBeT faTyHu;

- KpYroBO¥ BbICTyM.

Ta6n. 8 HansuskHblie runbssl RAUTITAN



®UTUHIY M HaABUXKHbIE FUNb3bl
ANsi OTONUTENbHbIX TPY6
RAUTHERM S

Mpv BoIGOpE GUTMHIOB 1 HAABMXKHBIX MMNb3 HEO6XOAMMO:

- He nyTaTb GUTUHIN NS OTONUTENBHBIX TPY6
RAUTHERM S (cuctembl naHenbHO-ny4mcToro
oTonneHus/oxnaxaeHns) ¢ GUTUHramm Apyrux cuctem
RAUTITAN;

- obpalLaTbh BHUMaHWeE Ha COOTBETCTBME Pa3MepoB
GUTVHIOB U HAZABMXKHBIX MUMb3.

Kpome Toro, To4Hoe cOOTBETCTBME KOMIMOHEHTOB COEAM-

HEHMIA MOXXHO MOCMOTPETD B aKTyaslbHbIX Npanc-nmcTax.

(DwruHru AN OTONMUTENbHbIX
Tpy6 RAUTHERM S

Puc. 23 ®QutuHr nog HagsuxHyko runesy ans ipy6 RAUTHERM S

®utnnru ana py6 RAUTHERM S

[} 10,1 x1,1 mm
14 x 1,5 mm
17 x 2,0 mm
20 x 2,0 mm
25x 2,3 mm
32x29mm

Matepuan OuuHKOBaHHas NaTyHb

Ta6n. 9 ®utuHrn ans otonutensHeix Tpy6 RAUTHERM S

HapsunxHble runb3bl gnsa otonu-
TenbHbix Tpy6 RAUTHERM S

L

s

Puc. 24 HagewxkHas runesa ans ipy6 RAUTHERM SS

Mpumevanuns

10,1x1,1 mm KpyroBoi BbICTYn, OLiMHKOBaHHas NaTyHb

14 x 1,5 mm [1Ba KpyroBbIX BbICTYNa, OLMHKOBAHHAsA NaTyHb
17 x 2,0 mm

20 x 2,0 mm

——— [1Ba KpyroBbIX BbICTYNa, OLMHKOBAHHAs NaTyHb
25x2,3 mm

32x2,9 mm

®

HapgwkHble runb3bl 4nsi CUCTEM NaHeNbHO-/Ty4UCTOro
oTonneHust / oxnaxaeHus HaaBUraTcs Ha GUTUHT
TOSIbKO OfHOM CTOPOHOM, packol No HanpaeneHWo

K GUTUHTY.

21

Cuctema sogocHabxeHns RAUTITAN



22

Tennousonsuma gnsa Tpyébonposoaos

Csenermu, npuBefeHHblie B nauuoﬁ rnaee, AeﬁCTBMTeﬂbeI

TONbKO ANA:
yHusepcanbHoil Tpy6sl RAUTITAN stabil stabil
yHuBepcanbHoii Tpy6bl RAUTITAN flex flex
TPY6bl ANt NMMTHEBOIO BOAOCHaBXKeHMs his
RAUTITAN his.

O6Lwime 3agaum TenI0M30NALUN
TpybonpoBofos

- 3awyTa XonoAHbIX TPY6ONPOBOAOB OT HAarpeBaHws;

- 3alyTa oT 06pa3oBaHUs KOHAeHcaTa;

- COKpaLLieHu1e noTepb Tenna;

- orpaHv4eHue TennonoTepb ropsiunx Tpy6onpoBoaos;

- 3ByKOM30/1sILMS Tpy6onpoBoaa;

- 3awwTa TpybOnpoBoAa oT ynbTpadroneToBoro nsny-
yeHus;

- B HebosbLLIOM 06beMe KOMMEHCALWS TEMMNepaTypHbIX
YOJIMHEHWI TPY6;

- 3aLLWTa OT MeXaHNYEeCKUX MOBPEXAEHUN;

- aHTMKOPPO3WOHHas 3aLLuTa TPY6oNpoBoAos.

npe,ElYCMOTpeHHbIe BapuaHTbl n3onqaummn, a Takxxe
TONLWWHY U30NALUMOHHOIo cnogd Heo6Xx0QMMo CornacoBbl-
BaTb C 3aKa34ynukom v gpyrmmu Cy6I'IOJJ,p$|D,‘-WIKaMM.

[nsi cHKeHus Lyma moxxet nOTp960BaTbCF| nposefeHue
pa60T no nsondunn gaxke B Tom cniyyae, eCqin HeT Hopma-
TWUBOB, NpeanucbiBaloLLNX N301ALUNIO.

Tennounzonsuus Tpy6

Bbi moxeTe npnobpectu Tpybsl REHAU ¢ 3aBoackoi

n30naLMenB pasnnMyHbix MoandUKaLusX:

- C pasfIMyHOMN TOMLLMHOMN U30MALMOHHOIO CIl0si B COOT-
seTcTeuu ¢ DIN EN 806, DIN 1988 n EnEV;

- Cu3onsLumMelt U3 BCMIEHEHHOrOo MOMM3TUIIEHa C 3aKpbl-
TbIMU MOPaMu C KO3KCTPYANPOBAHHOM, HEFUIPOCKO-
NMUYHOW MOSINITUIIEHOBOW NNEHKOMN;

- BKpyr/noi ¢popme;

- B 3KCLIEHTpUYEeCKoln dpopme;

- MpeABapuTeNIbHO NMOMELLLEHHBIE B 3aLLMTHYO Tpyby
U3 nosmMaTuneHa.

®

Mzonuposanue Tpy6 REHAU, onsa kotopbix He
npefycMoTpeHa 3aBoAcKas nsonsuus, obecrneunBaeTcs
HenocpeacTBEHHO Ha obbekTe.

Puc. 25 [NpsimoyronbHas nzonsums tpy6 RAUTITAN)

ﬁ’ﬁl m’f.\lﬂé
Puc. 26 Kpyrnas usonsuus 1py6 RAUTITAN

TeﬂﬂOM3OJ'I§II.|VISI c|>wruHros

[ononHutenbHo Ans Tennonsonsums GUTUHroB, NPOBO-
aumoii Ha obbekTe, REHAU npepnaraet cnegytowime
yAo6HbIe A1 MOHTaXa TEN/ION30MSALMOHHBIE KOXYXK:

- U30MALMOHHbIN KOXYX A1 HACTEHHOrO yronbHuka Rp 1/2";
- U30MSILMOHHbIN KOXYX AN TpoiHuka 16/20;

- kpectoBuHbl RAUTITAN ¢ 13015LMOHHBIM KOXYXOM.

lNpeumyuiecTBa npumeHeHus Tpy6
C 3aBOICKOM Tensionsonsyuen

Hopmbi n ykasaHus

Mpu nsonaumm Tpybonposofos Heobxoammo cobnogaTb
crnepytoLLme NOCTaHOBEHUS U HOPMbI.
- Tpy6onpoBogbl MMTLEBOV BOAbI:
- DINEN 806;
- DIN 1988 (xonogHasi nuTbeBasi Boga);
- MOCTaHOBIIEHNE 06 3KOHOMUM SHEPrM
(EnEV, ropsiuasi nutbeBasi Boga);
- MECTHbIe HOPMbI 1 YKa3aHus;



Pacnpenenel-me TeNnMoON30/IALMUOHHDbIX C/1oeB No TOJILLIUHEe

Ans TpybonpoBofoB cuctembl BogocHabxeHus B coorBetcTBum ¢ EnEV
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Puc. 27 MoHTaxHble cuTyaumm npv n3onsumm Tpy60onposogos
N1 one3osatesns 1
N2 lMonbsoBartens 2
U Heorannusaemsie nomeLLieHns

O(\DO
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MuHumanbHas TonwmHa KPyrioi

Ne MoHTaxHas cuTyauus W30NSL1M NpU TenJIONpoBoAHOCTH
A=0,035 Br/(vK)
BHyTpeHHuit anameTp Tpy6 < 22 mm 20 mm
BHyTpeHHwit apnameTp Tpy6 22—-35 mm 30 mm
1)
A

BHyTpeHHuit guameTp Tpy6 35-100 mm PaBHa BHyTpeHHeMy anameTpy Tpy6
BHyTpeHHuit anameTp Tpy6 > 100 mm 100 mm

B cnefyroLnUX MOHTaXHbIX CUTYaunax AONYCTUMbI OTK/ITOHEHUA OT 06LL|,eI'IpI/1H9ITbIX 3HaYeHMIt TONLLMHbBI U30NSALMOHHOIO Cost:

50% oT HopMbI, yka3aHHOW B MyHKTe A

Tpy6onpoBoabl 1 apmaTypa B COOTBETCTBMM C MYHKTOM A B POEMaXx CTEH U MOTOMKOB, @
B B MecTax nepeceyeHus TpybonpoBofioB, B MeCTax CoenHeHus Tpy6onpoBofoB,

Tennonsonaums NponsBoANTCS HA MOHTaXHOM
Y UEeHTpasbHbIX CETEBbIX pacnpenenuTenbHbIX prsOI'IpOBOJZlOB, u P A

nnowiaake

50% oT HopMbl, yKa3aHHOW B NyHKTe A

Tpy6onpoBoab! LIeHTpanbHOM OTOMUTENBHON CUCTEMbI B COOTBETCTBUM C MYHKTOM A, KOTOpble @
C 6binv nponoxeHbl nocne 1siHBaps 2002 ropaa, B yacTax 34aHWs MexKay oTanvBaeMbiMm
MOMELLIEHVSIMU Pa3NINYHbIX MOMb30BaTeNnen. Tennousonsuusi NPOU3BOANTCS HAa MOHTaXKHOM
nnoLaaxe
D Tpy6orpoBogpbl, 4To 1 B NyHKTe C, NposoxeHHbIe B Mony 6 Mm
Het Tpe6oBaHwii

B cnyuae ecnv Tpy6onpoBo/bl CUCTEMbI LIGHTPasIbHOIO OTOM/IEHNS! B COOTBETCTBUM C MYHKTOM A

A HaxopsATCA B OTaNIMBaeMbIX MOMELLEHUAX UM HaCTAX 3AaHNA MeXAY oTarnInBaembiMu OpHaKo N0 CReAyIoLMM NPUYMHAM M3ONSILMS
E NOMeLLIeHMSIMW OIHOTO MONb30BATEIS W MX TeN/I00TAaYa MOXET perynMpoBaTbcs nocpes- HeoBxomMma:

CTBOM OTKPbITbIX PErysIMpyIoLLMX YCTPOMCTB, TO K MMHWUMANbHOM TOMLLMHE N30MALMOHHOMO

h - CHWXeHue TennooTaayu;
CNos He NPeAbsIBNAETCS HUKaKNX TPeBoBaHUM.

- 3BYKOM3OMALMS;
- 3awuTa TpyGonposoaa.

Ta6n. 10 PacnpeﬂeﬂeHMe N30JIAUNOHHbIX C/10€B 0 TOJILLMHE O/15 pr6OI7,DOBOﬂOB CUCTeMbl OTOrM/1IeHns

1) MNpu nepepacyeTe TennonpoBogHOCTM ANs NpeABapUTENbHO M30MIMPOBaHHOMN C MOMOLLIbIO KPYT/iov u3onsumum yHuepcanbHoi Tpy6sl RAUTITAN 16 1 20

[A = 0,040 Bt/(mK)] nony4aem TONLLUMHY W30MSLMOHHOIO €105t B 9 MM. IKCLIEHTPUYHAS U30MALMS C TONLLMHON U3OMSILMOHHOTO Crlos 9 MM PaBHOLIEHHA C TOYKM
3pEeHVs TENNOOTAAYM MO OTHOLLIEHMIO K KPYr/1oi n3onsummu 9 mm. Mo3Ttomy AonycKaeTcs UCNonb30BaHWe 3KCLEHTPUYHOW U30MALMM B COOTBETCTBUN

c EnEV npunoxenve 5, Tabnuua 1, ctpoka 7).



3aBonpKauTennousonﬂuuﬂprG,oGnacﬂanpumeHeHun

XapakTtepuctuku OtonuTenbHble Tpy6onpoBoAbl Ha NepPeKPbITUM
IKCLieHTPNYHas!, NPSMOYrofibHast popma
KoHcTpykuumsi nsonsumum
s
o Tpy6 16 /20
TennonpoeogHocTb A = 0,040 B1/(mK)
M3OJ'IHLWIH 13 BCNEeHEeHHOro NonmaTuneHa:
Martepuan - KOIKCTPYOMPOBaHHas C 3aKPbITbIMU NOpamu;
- C KO3KCTPYAMPOBaHHOMN, HErMIPOCKOMWYHO NIIEHKOW U3 NonuaTuneHa
- Bblcokasi 9 PeKTUBHOCTb OrpaHNYEHUs TeMN0oTAauM;
- BbICOKasi MPOYHOCTb Ha NepeKpbITUK;
Caoiicrsa - He TpebyeTcs 4ONONMHWUTENbHOW NPOKNafAKK BbipaBHMBaloLLero cnosi B cootsetcTeuu ¢ DIN 18560-2
BOUCTB,

(aKT MCNbITaHNA NO yNy4LleHUto Ka4yecTea LI.IaI'O3ByKOVI3OJ'IFILLMM),'
- JNerko BCTpanBaeTCs B LLIAaro3ByKonsonsaLmio;
- Marnas BbiCOTa nona.

Mpumepbl NpUMeHeHNUs

TonwwmHa n3onsaumm S = 26 mm

A

> o
e PO
R
oo S
%

% Y
PRI KIKA

B C 50%

6 mm TonwmHa usonsumm S = 9 mm

D

E ) Her tpe6osanuit Mcnonb3oBaHune — BO3MOXHO

Ta6n. 71 O6nactv npumeHeHus Tpy6 ¢ 3aBOACKON U30asLMeEN

W3onsiums ans Tpy6onpoBoAoB cucTem otonseHus cornacHo EnEV

Q M3onsums ans Tpy6onpoBoAoB xonofaHoN NuTbeBol Boabl cornacHo DIN

1988-200

CTsKKa

nneHka

. Tennonsonsaumus/LLIaro3ByKon3onaLms
CBS3YIOLLMI CIIOM

BblpaBHUBAIOLLWIA Criov

Tpy6a (16 unmn 20)

HecylLLiee nepekpbIThe

Noupwp=

M3onsuns ans Tpy6onpoBoos ropsiveit Boabl U LIMPKYNALMOHHbIX
Tpy6onposopos cornacHo DIN 1988-200
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CucTembl OTONMEHUS U MUTbEBOIrO BOAOCHaG)KeHHﬂ

Kpyrnas nsonaums B 3awutHom Tpy6onposoge usonsumm

16 /20 16 /20

X = 0,040 Br/(mK) -

W3roToBneHo M3 MArkoro anacTMYHOro M30NALMOHHOMO MaTepuana
B cooTBeTcTBMM ¢ DIN 4109:

- maTepwvan nonuaTunex;

- TepmocTorikocTb Ao +105 °C.

/3005115t M3 BCNEHEHHOTO NOAU3TUIEHA:
- KO3KCTPYAMPOBaHHasi C 3aKpbITbIMU MOpamu;
- C KO3KCTPYAMPOBAHHOM, HEMUIPOCKOMUYHOM MIEHKOW U3 MONU3TUNEHA.

- 3awuTa oT 06pa3oBaHUs KOHAEHCaTa U HarpeBaHus B - 3awuTa ot o6pa3oBaHus KoHaeHcaTa B cooTBeTcTBum ¢ DIN 1988,
cooteetcTBum ¢ DIN 1988, yactb 200; yacTb 200;

- AN OrpaHUyYeHUsi TeNI00TAAYM; - npwu nepeceyeHnn fedopMaLIMOHHbIX LLBOB;

- YHMBepCcanbHO MPOKIaAblBAeTCs B HECYLLIMX MONax, - B KauyecTBe 3aLLMTbl B MecTe Bbixofa Tpybbl K pacnpegenurenbHomy
LuaxTax nyrny6neHusx CTeH. KOMneKTopy;

Tabn. 12 O6nactv npumeHerHus Tpy6 ¢ 3aBOACKON M30/1sILMEN

. CTsKKa
. MneHka

. Tennousonsaumsa/LLIaro3Bykousonaums
. CBSI3YIOLLMI CroW

BblpaBHMBAIOLLWI Crioi

. Tpy6a (16 nnu 20)

HecyLLiee nepekpbiTHe

M3onsuwms ans TpybonpoBofoB cucTem oTonseHus cornacHo EnEV

M3onsums ans Tpy6onpoBoAoB X0MoAHOI NuTbeBoit Boabl cornacHo DIN
1988-200

<> Wzonauws gna pr60np050n05 FOpFHeIZ BOAbI N LUPKYNALUNOHHbIX

NoopwNS

Tpy6onpoeopos cornacko DIN 1988-200



3awiumTa oT LUyma

CBeﬂeHMﬂ, npuBefeHHbie B AaHHOW rnaBe, AeNCTBUTENbHbI
TONbKO Ansa:

yHuBepcanbHoi Tpy6el RAUTITAN stabil stabil

yHuBepcanbHoit Tpy6bl RAUTITAN flex flex

TPY6bl ANt MMTHEBOIO BOAOCHABKEHMS

RAUTITAN his. his

MeponpmlTuﬂ no YMeHbl.IJEHHIO

wyma

lNpun NpoekTUpoBaHUK HeO6X0AMMO:

- n3beraTtb pacronoXeH1st U30NVMPYEMbIX MOMELLIEHWI
PSIBOM C MOMELLIEHUSIMU C CAHUTAPHO-TEXHUYECKUM
y3nom;

- BbI6MPATb YOAYHOE C TOUKM 3PEHUS 3BYKOWU3OMSILMM
pacrosnoxeHne caHUTapHO-TEXHUYeCKoro obopyno-
BaHUsl, apmMaTypbl U TPy6ONpoBOAos;

- NpUMeHsTb YHUBepcanbHble Tpy6bl RAUTITAN
AN NMUTbEBOIO BOAOCHABXEHWS N OTOM/EHUS
(3ByKOM3ONUpYIOLLIME CBOMCTBA);

- CHWXaTb AaBrieHue B Tpybonposopae;

- YUYWTbIBaTb CKOPOCTb MOTOKA;

- MpaBuWsIbHO BbIBUPaTb KpenseHus Tpyb v apmaTypebl;

- WCMonb30BaTb apMaTypy C HU3KMM YPOBHEM LLYMa;

- n3beraTb «aKyCTUYECKUX MOCTUKOBY, MO KOTOPbLIM
nepefaeTcst CTPYKTYPHBIN LLYM;

- n3beraTtb NPSIMOro KOHTaKTa COeANMHUTENBHbBIX KOMMO-
HEHTOB 1 TPY6 C KOPNYCOM 3AaHUs;

- BbINOSHUTb U30MALMIO BCEX TPYBONPOBOAOB;

- WCMONb30BaTb MAFKWE M 3MacTUYHbIE N3OMALMOHHBIE
MaTepuarbl (Hanpumep, NpefABapuTesIbHO U30Mpo-
BaHHble TPY6bl C U30MSILMOHHBIM MaTepUanom
13 BCMIEHEHHOO NOMIMSTUIIEHA C 3aMKHYTBIMU Mopamm);

- WUCMonb30BaTb XOMYTbl 4S8 TPY6 C LLyMoun3onupyto-
LLIMMM NPOKIaAKamMu;

- WCMONb30BaTh U30SALMOHHbBIE KOXKYXU.

MpeumyLiecTBa MCNONb30BaHUS YHUBEPCasbHbIX TPY6
RAUTITAN ans nutbeBoii Bogbl U OTON/IEHUSA

Puc. 28 V130715LMOHHbIN KOXYX /151 HOCTEHHOIO Yro/IbHUKA

Puc. 29 Koxyx a51si IpoTOYHOro HaCTEHHOIO YrosibHUKA C
BHYTpeHHew pezbboii 1/2 "
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LLlymousonupyiowme
XapaKTepUCTUKK
Tpy6bonpoBsopnos

L [nb A]
40

12"
35

30— 15x1
254
20 16x2.2

(3,1

P
5 [6ap]

—
N
w
~

Puc. 30 Pesynbrat ucneitanus VIHctutyta um. @payHxopepa:
CPABHUTESIbHBINA QHA/TN3 LLIYMOU3OTUPYIOLLIMX XAPAKTEPUCTUK
MaTepnanos Tpy6

L - nopor wyma;

P - AAB/IHNE MOTOKQ;

1- REHAU w3 PE-Xa;

2 - meab

3 - OUMHKOBAHHAS CTASIb.

lMpu akcnnyaTaumm Tpy6onpoBofa LLyM YaCTUYHO nepe-
XOOMT B CTEHKM TPY6, YaCTUYHO B BOASIHOM cTonN6.

OT cTeHok Tpy6 BUbpaLMs NepefaeTcs CTeHaM U HaMnosb-
HOMY MOKPBITUIO.

WHcTUTYyT cTponTenbHoi dpusmnkm um. ®payHxodepa
“ccnenoBan xapakTepuUCcTUKU 3ByKonepeaun Tpy6b ns
maTepuanos REHAU us PE-Xa (RAU-VPE), meom v oumh-
KOBaHHOW CTanu.

YpoBeHb Lyma Tpy6 Tpex pacrnpocTpaHeHHbIX HOMM-
HanbHbIX AMAMETPOB U3MEPSINCS U COMOCTABASICS NPU
MOCTOSIHHBIX YC/TOBUSIX, TAKUX KaK AABMEHWE XXUOKOCTH

¥ pacxog.

PesynbraThl nccnepnoBaHus 3ByKOMOrOLLEHUS NMPeAcTaB-
neHbl rpaduyeckm Ha puc. 30.

PesynbraThl ykasbiBatoT Ha HU3KUIA YpOBeHb Nepeaayn
wyma ans Tpy6 s matepvana REHAU n3 PE-Xa,

B OT/IM4MeE OT TPY6 U3 meTannos. VimeHHO nosTomy Tpy6bl
n3 REHAU u3 PE-Xa pekomeHaoBaHbl Ansi MOHTaXa
CUCTEM B 3[aHMSIX C NMOBbILLEHHbIMU TpeboBaHUAMM

K LLyMO3aLLuTe.




TemnepaTypHble YA/IMHEHUS

OcHoOBHbIE NONOXXeHUsA

B coorsetcTBuu ¢ 3akoHamu busnku maTtepuan Tpy6 pacLum-
psieTCs NPU HarpeBaHWu 1 Cy>KaeTcs NP OXTaXAEHUH.

370 ABNeHue, He 3aBUCSILLIEE OT MaTepuana, U3 KoToporo
caenatbl Tpy6bl, HY>XHO Y4UTbIBATb NPY NPOKaAKe BOAO-
MPOBOAHBIX M OTOMUTENbHBIX KOMMYHWUKaumii. CkaszaHHoe
oTHocuTca 1 K cuctemam RAUTITAN.

TemnepaTypHble YAMHEHWsi BO3HUKAIOT NPEeUMYLLECTBEHHO
13-3a U3MEHEHWI TeMnepaTyp MOHTaXa, aKCnyaTaumum

¥ oKpy>katoLLielt cpedpl. Bo Bpemst moHTaxa Heobxoammo
npegsycMoTpeTb OCTaTOuYHYIO cTeneHb cBo6ofabl Tpy6onpo-
BOJA, a TakXKe onpefeneHHble AoMNyCKu Ha yBeMyeHne
AnvHbl. JononHuTenbHble KoneHa, Hanpumep, -o6pasHble
nnu M-o6pa3Hble KOMMNEeHcaTopbl, He06XoAMMbI 6ombLLeN
4acTbio NPU CUIIbHBIX TeMNepaTypHbIX YAMHEHUAX TPY6.

MNMpenmywectea cncremnl
RAUTITAN

PacueT TemnepaTypHbIX
YANIMHeHUI TpybonpoBoaa

TemnepaTypHble YANMHEHUS pacCyMTbLIBAOTCS MO creay-
oLen popmyne:

AL=a-L-AT, roe

AL = TemnepaTypHoe yAnvHeHME B MM;

a = k03bPUUMEHT TeMNepaTypPHOro YANUHEHUS B MM/M - K;
L = pnvHa Tpy6bl B M;

AT = pa3HOCTb TeMnepaTyp MOHTaxa 1 akcnnyaTtauum B K.
KoadpduumeHT TemnepaTypHoro yanMHeHus onpepensercs
B COOTBETCTBUM C UCMOSIb3yEMbIM TUMOM TPYBbI C yHeTom
BO3MOXHO AOMOJTHUTESIbHOW YCTaHOBKU GUKCUPYIOLLLEro
xenoba.

Onpenenexue anuHbi Tpy6bI L

[InvHa Tpy6bl L paccunTbiBaeTcs nexoas U3 npepycmo-
TPEHHOW 3aKa3unkom AnvHbl Tpy6onposofa. OHa MoxeT
6bITb pa3buTta Ha YacTW MyTeM YCTAHOBKN HEMOABUXHBIX
0rop UV AOMOSTHUTENbHBIX XOMYTOB.

Onpenenenue pasHocTh Temnepatyp AT

Mpwu onpefenexHun pasHoctn Temnepatyp AT yunTbiBaeTcs
TemnepaTypa MOHTaXa 1 MUHUMasTbHbIE N MaKCUMarbHble
TemnepaTypbl CTEHOK TPY6bl BO BpeMst SKCryaTaumim,

a TaKXKe B HEeHar py>KEHHOM COCTOSIHWM.

KoaddpuumeHt temnepa-
Tpyb6bi o :o?o uAﬂMHEHMﬂ uP Koucrauta
PY YP Y matepuana C
(mm/m - K)
Dopmynbi AL=a-L-aT Lgs = C-Vda " AL
RAUTITAN Stabil stabil 16-40 0,026 33
flex 16-63
RAUTITAN flex, his 015 12
. 6e3 puKcupyioLLiero xenoba
his
flex 16-40
RAUTITAN flex, his 0,04 12
his ¢ puKcupytoLLMM xeno6om

Tabn. 13 KoagpguumeHTsl TemnepaTypHOro yaMHeHNs U KOHCTAHTbI MATEPUANA 47151 PACYETA KOMIEHCATOPOB TeMNepaTypHbIX ya/MHEHWI TPYObI
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KomneHcaTopbl TemnepaTypHbix
YANUHEHUU Tpyb

®

TemnepaTypHble yO/IMHEHUSI TPYBbl MOXHO

KOMNeHCupoBaTb YCTaHOBKOVI KOMMNeHCaTopoB.

B ocobeHHoCTM 3T0 akTyanbHo gns Tpy6 us REHAU
n3 PE-Xa B cuny anactuyHocTv maTtepuana.

KomneHcaTop — 3T0 NoAcoeAnHEHHbIN CBOBOAHO y4acToK
TPYy6bl,KOMNEHCUPYIOLLIMIA NTMHENHOE yoMHeHue. [InuHa

KomneHcaTopbl 06bI4HO YCTaHaBIMBAOTCS B MECTaX
M3MeHeHUs HanpaeneHus Tpybonposoaa.

Mpyn MmoHTae 13 ANUHHBIX OTPe3KOB TPY6 A/ KOMMEH-
cauum TemnepaTtypHbIX YAJIMHEHUI YCTaHaBNUBaOTCS
FONOMHUTESIbHbIE KOMMEHCaTOPbI.

QukcupytoLLme xenoba Ha KOMMEHcaTopsbl
He yCcTaHaBMMBAIOT, YTO6bI HE HAPYLLUMTbL M3rnMb Tpy6bl.

nnevya komneHcaTopa 3aBUCUT MaBHbIM o6pa30M oT

maTepuana (KkoHcTaHTbl maTepuana C).

4 o L
y w Wk x| |+AL|-AL]
X7 +AL > A \§S e
AL ST \%es
\\\’ \\/\/// \ \§S
( /// /// \l;\\\\\ \ FP
oy ~_ >
\\‘//////

Puc. 31 KomneHcatop

Lgs — A/mHa nieda kKomneHcaTopa

X — MUHUMQIbHOE PACCTOSIHUE OT CTEHbI
AL TemnepartypHoe yanvHeHue

L - gnvHa Tpy6si

FP - HenoaemxHas onopa

GS - cKkonb3sLLmit xomyT



Pacuet onuHbI nneva
KOMMeHcaTopa

MuHnmanbHas gnvMHa nneya komneHcatopa (BS) paccuntol-
BaeTcs No criedytoLen popmyne:

Lgs = C-Vda " AL ,rpe:

Les = ANMHa nneya KomneHcaTopa, MMm;
da = HapyXHbIi gMameTp Tpy6bl, MM;
AL = TemnepaTypHoe yanvHeHne, MM;
C = KoHcTaHTa maTepuana Tpy6bi.

®

@ukcupytoLme xenoba, a TakKe XOMyTbl Ha
KOMMeHcaTopbl He YCTaHaB/IMBAIOT, YTO6bI He HAapYLUUTb
n3rub Tpy6bl.

1
D Fp /ZXLBS
\§S .
o -
~ N o
Wl W >
Ap- > Les
L +AL/2 < N /' @58
AL/Z « i
>
BN

Puc. 32 [1-06pasHeifi KomneHcarop

Las AnmHa nneya komneHcaTopa
AL TemnepartypHoe yanuHeHune
L anvHa Tpy6eI

FP HenogsuxHas onopa

GS ckonb3sLmii XomyT

lNMpumepbl pacueTtos

[nvHa Tpy6bl, Ybe TemnepaTypHoe yAMHEHVE HEO6X0OUMO
CKOMMeHcKpoBaTb, cocTasnsieT 7 m. PasHuua Temnepatyp
MEXAYTEMMNEPATYPON MOHTaXa N MaKCMMarnbHoOW Temnepa-
Typo# akcnnyaTaumu coctasnsiet 50 K. HapyxHbiii gpuameTp
TpYy6bl — 25 mm.

Kakas notpe6yeTcsi AnvHa nneya komneHcaTopa B 3aBUCU-
MOCTM OT TUNa Tpybbl.

PacueT anuHbl nnevya KomneHcaTopa ANs YHUBepCasbHOM
Tpy6bl RAUTITAN Stabil

stabil
AL=a-L-AT
AL = 0,026 mm/m-K - 7m - 50K
AL =91 mm

LBS = CVda'al

Lgs = 33-V25 mm - 9,1 mm

LBS =498 mm

Pacqu A/IMHbDbI NS1e4a KomneHcaTopoB Anga pr6

n3 REHAU u3 PE-Xa, cMOHTMpPOBaHHbIX
¢ puKcupyroLum xxenobom

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

LBS = C-V/da'al
Lgs = 12-V25 mm - 14 mm
LBS =224 mm

AHanus pesynbraToB

YuusepcanbHas Tpy6a RAUTITAN stabil 3a cuet aniomu-

HMeBOM 060M104KM UMEET MeHbLLIEE TEMMEPATYPHOE YA/IN-

HeHue, Yem Tpy6bl REHAU n3 PE-Xa. OnHako Tpebyemas
LNuHa nneda komneHcatopa ansa 1pyé REHAU us PE-Xa
OKa3blBaeTCs MEHbLLIE 3@ CHET 3M1aCTUHHOCTW MaTepuana.
[na metannononumepHbix Tpy6 RAUTITAN stabil, npu
Tex )Ke napameTpax aKcnyaTtauuu, notpebyetcs ycTa-
HaBNMBaTb NPU MOHTaXKe 6osIbLLME KOMMEHCATOPSI,

yem ons Tpy6 cuctembl RAUTITAN 3a cueT Bbicokow
KOHCTaHTbl MaTepuana Asisi MeTassios.
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PacueTHble guarpammbi gns
onpepenieHUs ANMHbI NNeYa
KOomneHcaTopa

YuusepcanbHbie Tpy6b1 RAUTITAN Stabil  16-40

stabil
. T T
=002 M d,
. - 4 [/ 2|/ N
g 90K B / /
ézo //??EM 20
70K
47 W/
15 ////,/,/// 60 K 15
7&???//5% //
10 /'7////// 1o ,// 10
A ok
5 %ééf// : 20K / //// 5
éééﬁ:: T ok /
01 23 4567 6 910 0 200 400 600 800 1000 1200
L [m] Lgg [Mm]

n TemrepaTypHble yASIMHeHNs!

E onpepferieHne onHbl nnevya kKomneHcaTopa

32

Lss - AnMHa nneya komneHcaTopa
AL - TemnepaTypHoe yanuHeH

L- pnuHa Tpy6bl

AT - pasHuLa TemnepaTyp

d. - Hapy>HbIt AnameTp Tpy6bl

AL [MM]



Tpy6bi us REHAU u3 PE-Xa, 0 16—63, 6e3 ¢pukcupyiouiero xxenoba

flex his
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140 i A 00k BN 140
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100 avar 100
% AN A 60K [IN]] 90
80 7 ///// ) /// / / 80
0 AP OAV R [[1L/V 0
5 WX X 40K [[1Y/ 60
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u TemnepartypHble yasinHeHua LBS - AJIMHa nneYya KomneHcaTopa AT - pasHuua Temnepartyp

onpefeneHve AsnHbI Nnevya KomneHcaTopa

AL - TemnepaTypHoe yonuHeH

L- pnuHa Tpy6bl

da - HapyXHbIt AnameTp Tpy6bl

33

Cuctema sogocHabxeHns RAUTITAN



34

Tpy6bi us REHAU u3 PE-Xa, 216-40, c ¢pukcupyrowmm xxeno6om

AL [MM]
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AL - TemnepaTypHoe yonuHeH

L- pnuHa Tpy6bl
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AT - pasHuLa TemnepaTyp

d. - HapyXHbIii AnameTp Tpy6bl
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Tpy6bi us REHAU u3 PE-Xa, 0 50 n 63, 6e3 ¢pukcupyiolero xenoba

AL [MM]

100

90 1

80

70

60

50

40

30

20

10 1

100

90

80

70

60

50

//

40

30

/4

20

10

///
7

flex his
100K
MM
(X:O,1 W} 90K
A 80K
/
A/ 70K
4%
////// 60 K
///// £k
/V\////?/ 40K
¢4 ALk
VA A
%,// — 20K
= [
//é// /// 10K
ZEeeei
01 2 3 4 5 6 7 8 910 0

TemnepartypHble yasinHeHua

onpefeneHve AsnHbI Nnevya KomneHcaTopa

Lss - AnvHa nneya komneHcaTopa
AL - TemnepaTypHoe yonuHeH

L- pnuHa Tpy6bl

200

400 600 800
Lgg [MM]

AT - pasHuLa TemnepaTyp

da - HapyXHbIt AnameTp Tpy6bl

0
1000

AL [MM]

35

Cuctema sogocHabxeHns RAUTITAN



36

@ukcupyrowmm xenob

MpeumyLuecTBa cnonb3oBaHus GpUKcHpyloLLero xenoéa

MNMpuHumnn geiicTBus

DukempytoLwmii xxenob oxsaTbiBaeT Tpyby NpUMepHoO Ha
60% v 6narogaps ceoei popme He TpebyeT fanbHen-
LLIEro KpernneHus.

MnoTHbIA oxBaT TPy6bl M TPEHWE NpeaoTBpaLLaoT
NPOrubbl M yMEHbLLAKOT TemMrnepaTypHble YASMHEeHUs.

Puc. 33 QukcupyroLmit xenob B paspese

MonTax ¢pukcupyouero
xenoba

Ha yronbHuku dukcupytoLLmnii xkenob unu gpyroi Kpenex
He MOHTUpYyeTCs.

Kpennenue k Tpy6e

Puc. 34 QukcupyroLmii xenob JO/MKeH He [OX0ANTb [0
HAABUXHOM M/1b3bl HO 2 MM

DuKeupytoLLmii Xenob JoMKEH MOHTUPOBATLCS MO BCe
LSiMHe Tpy6bl, He JOX0AS [0 HALBWXHOMN M1Mb3bl HA 2 MM,
MOCKO/bKY YMEHbLLIEHWE TeMNepaTypHbIX YASMHEHUI
BO3MOXHO /WLLIb B 3TOM Cy4ae.

PaccTosiHns mexgy xomyTamm

] &u

M

dKe,
<105 m

Puc. 35 MakcumarnsHoe pacctosiHue mexay XomyTamu

MakcumanbHoe paccTosiH1e MeXay XOMyTamu B criyyae
ncnonb3oBaHus GUKcUpytoLLero xenoba coctasnser 2 m
4ns nobbix @ Tpy6. PaccTosiHWe oT KoHua Tpy6bl unu
TOYKM M3MEHEHUsl HanpaBeHWs 4o NepBOro XomyTa

He gomkHo npesbiwatb 0,5 m.



Kpennenue Tpybonposopos

XomyTbl AN KpenneHus Tpy6

PaspeLuaeTtcs MCNonb3oBaThb TOMbKO XOMYTbI, YAOBNETBO-

psiloLLyve cregyiowmm TpeboBaHusim:

- MPUrogQHOCTb A4S MOMIMMEPHbIX TPY6;

- LUYMOMOrMOLLaoLLMIA MaTepuarn;

- nopxofgsiume o pasmepy (B MPOLLECCE MOHTaXa XoMyT
[OMmKeH cBoboAHO CKoNb3uTb Mo Tpybe, He AaBaTb
el BbiNacTb);

- BbICOKasi HAAEXXHOCTb.

MoHTax HenoABMXHbIX onop

& l

Puc. 36 ®opmuposaHme HenoaBMxKHbIX Orop

®

Heobxoaumo cobniofaTh yKasaHUs U3roToBUTENS
XOMYTOB;
- Tpebyemble 3HAaYEHUS MO MOHTaXYy XOMYTOB
(cm. Tabn. 13) MoryT KoppeKT1poBaTbCs B COOTBETCTBUM
C MOHTa)HOW cUTyaLMen, HO B COOTBETCTBUM
¢ TpeboBaHNAMM U3rOTOBUTENS;
- C MOMOLLbIO HEMOABMXKHbBIX OMOP MOXHO BIMSATb Ha
TemnepaTypHble YAIMHEHWs! B 3aAaHHOM HamnpasieHny;
- CNMLLKOM AJ/IMHHbIE TPY6bl MOTYT 6bITb NOAeNeHsbl
HEenoABMXHBIMM OMOPaMM1 Ha OTAE/bHbIE OTPe3KY;
- HenomBWXHble OMopbl MOTYT pacrnonaraTbCsi Ha
YronbHUKaXx, TPOWHMKaX, NMPOXOAHbIX MydTax, B 3TUX
Cly4asx XOMYTbl KpENATCS HEMOCPEACTBEHHO Nepef,
KaXkOoW HagBWXXHOW rMb30N.

PaccrosiHne mexxgy xomytamm

PaccTosiHe mexay XomyTamu s MOHTaxa ¢ duKcupy-
oMM >kenno6om mnu 6e3 Hero BbibMpatoTcs B COOTBET-
CTBUU C KOHTPOJIbHbIMM 3HadeHusimu (cm. Tabn. 13).

OTKpbiTas npoknagka

Mpw oTkpbITOM Npoknaake TpybonpoBoaa u 60MbLLON ero
MPOTS XEHHOCTH 6€3 U3MEHEHMUS HanpaBneHUsi PeKOMeH-
LyeTcsi Ucrnonb3oBaHue GpuKcHpytoLLero xenoba.

Mpu moHTaxe 6e3 dukcupytoLLero xenoba HeNoaBUXHbIE
ornopbl pacronaratoTcs ¢ Lwarom 6 Mm; Heo6X0AUMO YYUTbI-
BaTb BO3MOXHOCTb JIMHENHOIO YANMHEHWs Tpy6onpo-
Boda.

®

Mpun moHTaxe Tpy6 REHAU nz PE-Xa 6e3 ¢ukcupyio-
LLLero enoba MOXHO CTOSIKHYTbCS C MPOBUCaHUEM
Tpy6onpoeoga.
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Tun Tpy6bI o Tpy6b1 (MM)

| = makcumanbHoe paccTosiHMe MeXAy XomyTamu (M)

+

6e3 dukcupyioLLero xenoba

=

¢ dvKcupytoLLMM Xeno6om

16 1 -

MeTtannononumepHas Tpy6a RAUTITAN stabil 20 125 -
stabil 25 15 _

32 175 -

40 2 -

16/17 1 2

YuusepcanbHasi Tpy6a RAUTITAN flex 20 1 2
flex 25 12 2

32 15 2

BoponposoaHasi Tpy6a RAUTITAN his 40 15 2
his 50 15 2

Ta6n. 14 MakcumanbHoe paccTosiHue Mexay XoMyTamu



[HyTbe TPY6

[HyTbe yHMBepcanbHbIX TPy6
RAUTITAN stabil

stabil

Puc. 37 CorHyTtble yHuBepcanbHbie Tpybsl RAUTITAN stabil

YrusepcanbHble Tpy6bl RAUTITAN stabil moxHO rHyTb €
nomoLLbto Tpy6ormba nnu BpyyHyio.

MuHumanbHo gonycTumble paguychbl M3ruéa Tpy6bl

- [Npv rHyTbe 6e3 0CHACTKN MUHMMAaIIbHO JOMYCTUMbIV
paguyc nsrmba paBeH NSATV HaPY>XHbIM AUAMETPam
Tpy6bI;

- MPU rHYTbe C MOMOLLIbO NMPYXWHHOMO Tpy6ornba mnHu-
ManibHO JOMYCTVMMBbIV paguyC COCTaBIseT TpU
Hapy>XHbIX AnameTpa Tpyobbl;

- cobriogeHne ykasaHHbIX MUHUMarTbHbIX PaanycoB
CTporo 0bsi3aTenbHoO;

- HeobxoAMMO creauTb, YTOBbI NPY FHYTbE He 6bino
BMSATWH, CKNaA0K U pacniioLLMBaHNUs U YTO6bI BHELLIHWI
MOMN3TUNEHOBBIN CNOW U 3aLLMUTHbIN a/TloOMUHWEBbIN
CNoVi He NOBPEXAaNUCh.

®

Mpw Temnepatype 06paboTkn Huxe O °C ycunusa nsrmba
Tpy6 6ynyT 60sbLLE, YeM NPU NMONOXKUTENbHON Temnepa-
Type BO3ayXxa.

Tpy6bi YnusepcanbHas Tpy6aRAUTITAN Stabil YHuepcanbHas Tpy6a RRAUTITAN Stabil
stabil stabil
rHyTbe ¢ nomoLubio Tpy6oruba (90 °C) 3 x @ rHyTbe BpyuHyto (90 °C) 5 x@
o Tpy6 papuyc usruba, R [mm] AnvHa narnba, B [mm] papuyc usruba, R [mm] AnvHa naruba, B [mm]
16 48,6 76 81 127
20 60 94 100 157
25 75 18 125 196
32 96 151 160 251
40 120 188 200 314

Puc. 38 MuHumansHo gonyctumeie paguycel uarnba ans yHusepcanbHsix 1py6 RAUTITAN stabil

Puc. 39 Usrn6 tpybeiRAUTITAN Stabil
R = paguyc nzruba
B = gnvHa narnba

39

Cuctema sogocHabxeHns RAUTITAN



40

Bbi6op nHcTpymeHTa ans rHyTbs yHuBepcanbHbix Tpy6 RAUTITAN stabil

stabil
o Tpy6 (Mm) MocTaBLUMK, U3roToBUTENb HavnmeHoBaHue mopenu Homep apTukyna
16/20 REHAU Tpy6orné MIPYXAHHbI BHYTPEHHMiA 16 stab|.l 2474847001
Tpy60ru6 npyxuHHbIi BHYTpeHHwit 20 stabil 2474947001
E . Tpy60oru6 npy>KMHHbBIN HapyXHbI 17 2901170203
16/20 Fa.Hummel, D-79178 Waldkirch Tpy60ru6 npy>xmHHbIN HapyHbii 20 2901202503
Fa. H.Wegerhoff / ALARM, D-4280 M
16/20/25 Remscheid OpHopy4Hbiv Tpy6orné 250100
16/20/25 Fa. Roller, D-71332 Waiblingen Roller Polo 153022
16/20/25 Fa. CML Deﬂutschland, D-73655 Ercolina Junior 0130G
Pliiderhausen
16/20/25 Fa. Roller, D-71332 Waiblingen REMS Swing 153022
16/20/25/32/40 Fa. CML Deutschland, D-73655 Ercolina Jolly 0101
Pliiderhausen
40 Fa. Roller, D-71332 Waiblingen Curvo 580025
40 Fa. Rothenberger, D-69779 Kelkheim Robull MSR 5.7900
40 Fa. Tinsel, D-73614 Schorndorf UNI 42 -
16/20/25/32 Fa. Tinsel, D-73614 Schorndorf OB 85 -

Puc. 40 Bbibop uHcTpymeHTa Ans rHyTbs yHuBepcanbHbix Tpy6 RAUTITAN stabil

[HyTbe yHMBepcanbHbIX TPy6
RAUTITAN flex,rpy6 otonnexus
RAUTITAN pink, Bogonpogo-
AHbix Tpy6 RAUTITAN his

flex his

Puc. 41 ®ukcaropsi noBopora (BogocHabxeHue) (3-4 x @)
- 90° unu 45° gns narnba Tpy6 @ 16-32

Puc. 42 ®uxcatopsi nosopota (BogocHabxeHue / otonieHue)
(3-4 x @) — 90° nnu 45° pns usrnba Tpy6 @ 16-32

Puc. 43 Qukcatopei noBopota (BogocHabxerue) (4 xo)
- 90° u pukcatopsl noBopota (BogocHabxerue / otonnexue) (5 x o)
- 90° gnsi uarnba Tpyb 832

®

[na @ Tpy6 ot 16 go 32 npumeHeHWe dprKcaTopoB MNOBO-
porta HeobsizaTenbHo. OgHako dukcaTopbl noBopoTa
nog 90° unu 45° nomoryT Ca3KOHOMWUTb BPEMS U CUSbI.
Onsa 1py6 @ ot 40 no 63 pekomeHayeTcs UCMONb30BaTh
¢vkcaTopbl noBopoTa.



MwuHumanbHo AonycTumbie paguycbl narnba

Mpw rHyTbe Bpy4YHYIO MUHMMarbHO [ONYCTUMBIN Paanyc

n3rnba paBeH BOCbMW HapY>HbIM AnameTpam Tpy6bl.
Mpu rHyTbe ¢ MoMOLLbI0 pUKCATOPOB NMOBOPOTA MUHU-

MasibHO JOMYyCTMMbIW paguyc uarnba ans Tpy6 BogocHa6-
XXEHUsI COCTaBSIET TPU HAPYXKHBIX AUameTpa Tpy6bl, ANst

TPy6 OTOMNNEeHUs1 — NSATb HAPYXXHbIX ANAaMETPOB.

MuH1ManbHo AonyCTUMBIN paguyc nsrnba oTcuMTbIBa-

eTcsi oT ocu Tpy6bI.

Puc. 44 ®ukcatopbl noBopoTa (BOGOCHAGXeHMe)
— 90° u gukcatopsl nosopora (BogocHabxeHue / otonnenue) (5 x @)
- 90° gns rHyTES TPY6 @ 32

Tpyén! BbinonHeHue nosopoTos BbinonHeHnue nosopotos MHyTbe BpyuHyio (90°) 8 x @
B BOAONPOBOAAX C MOMOLLbIO B BofjonposoAax u Tpy6ax ans
¢dukcaTopos noopoTa ans CMCTeMbl OTON/IEHUS C MOMOLLLbIO
BofiocHabxeHus 90°, 3-4 x ¢ ¢dukcaTopoB nosoporta ans
yHuBepcasbHble TPy6bl BOAOCHaBXeHus 1 oTonNeHus
RAUTITAN flex/ 90°, 5 x @ yHuBepcanbHbie Tpy6bi
BOAONPOBOAHbIE TPY6bI RAUTITAN flex/ BoponpoBogHbie
RAUTITAN his Tpy6bl RAUTITAN his
flex flex flex
his his his
o Tpy6, Mm paauyc narn6aR, AnvHa usrn6a B, mm  paamyc maru6a R, AnvHa usrnba B, mm  paguyc usrnéaR, AnvHa usrnba B,
MM MM MM MM
16 48 75 80 126 128 201
20 60 94 100 157 160 251
25 75 118 125 196 200 314
32 112 176 160 251 256 402

Puc. 45 MurumansHo gonyctumeie paguycel usrnba ans 1py6 REHAU uz PE-Xa

Puc. 46 O6osHaqeHne paauyca n 4mHbl u3rnba
R = paaguyc naruba
B = anmHa narnba
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lNMpumepbl npumeHeHNs KPOHLUTENHOB
M3 Nporpammbl NOCTaBKH

NMpumep 06opynoBaHnsi BAHHOM KOMHATbI

KpoHLuTeitH O ¢ AnuHHBIM
WM KOPOTKMM HaCTEHHbIM
yronbHukom RAUTITAN MX

HacTeHHbIN yronbHuK

D M RAUTITAN MX
FOA LUTYKATYPKY KpoHwuTeinH UA ¢ HacTeHHbIM
yronbHukom RAUTITAN MX

MoA LUTYKaTypKy

KpoHwuterH D ¢ AnvHHBIM
WU KOPOTKMM HacCTEHHbIM
yronbHukom RAUTITAN MX

KpoHwuterH D ¢ AnvHHbIM
UMY KOPOTKMM HaCTEHHbIM
yronbHukom RAUTITAN MX
1 KPOHLUTEHOM A5 0TBOAA

Bo3moHO BbINOMHATH
NPUCOeAVHEHMS C MOMOLLIBIO
MPOTOYHOIO HACTEHHOIO

noA cudoH yronbHuka RAUTITAN Takke
KpoHwreitn 0 75/150 Ha KPOHLUTeNHaXx.

C ANIMHHBIM WS KOPOTKMM

HACTEHHbIM YrofIbHUKOM

RAUTITAN MX 1 KpoHLLTER-

Hom Ansi oTBoAa nop cndoH

Puc. 47 KpoHLuTeliHbl 4715 BAHHOW KOMHATbI U TyaneTa i

C NOMOLLIbIO KPOHLLUTEMHOB MOXHO 6bICTPO, HAAEXHO
¥ yOoo6HO 3aKpenuTb apmaTypy Ans MOAK0HeHNs
CaHTEXHVKM.

MoHTaXHast LLUnHa C AIMHHBIM
UMY KOPOTKMM HaCTEHHbIM
yronbHukom RAUTITAN MX
1 KPOHLUTEMHOM A5 0TBOAA
nog cugoH




NMpumep obopynoBaHus KyxHu

_+7) KpoHwTenn 0 75/150 ¢ anvHHbIM
WM KOPOTKMM HACTEHHbBIM YrOSibHU-
kom RAUTITAN MX 1 KpoHLLTENHOM
Ans oTBoAa nop, cudoH

KpoHwuTeitn 75/150 ¢ anvHHbIM unu

%] KOPOTKMM HaCTEHHbIM YrofIbHUKOM
RAUTITAN MX

KpoHLuTeinH Z 42 nnéo Z 30
C Q/IMHHBIM UM KOPOTKMM HaCTEHHbBIM
yronbHukom RAUTITAN MX

KpoHwuTenH E

Bo3Mo)KHO BbINOMHATD
KOPOTKMUM HaCcTeHHbIM

npucoegnHeHUsa ¢ Nomo-
YrojibHMKOM

b0 MPOTOYHOIMO HACTEeH-

RAUTITAN MX Sl

Horo yronbHuka RAUTITAN

TaKXXe Ha KpOHLIJTeVIHaX.

Puc. 48 KpoHLuTeliHbl 4151 KyxHu
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Mpumep o6opynoBaHus rocteBoro caHyana

KpoHwuTeinH 0 100 ¢ AnvHHbIM
WU KOPOTKMM HAaCTEHHbBIM
yronsHukom RAUTITAN MX

KpoHwuTeinH 0 100 ¢ AnvHHbIM
UMW KOPOTKMM HACTEHHbBIM
yronbHukom RAUTITAN MX

1 KPOHLUTEHOM A/1si OTBOAA

nog cu¢oH

nog cudoH

KpoHwuTenH Z 42
nvéo Z 30

C A/IMHHBIM UK
KOPOTKMM HacTeH-
HbIM YrONbHUKOM
RAUTITAN MX

[Insi HaCTeHHbIX MOHTaX-
Hbix 6110K0B

C paccTosiHUeM mexxay
HaCTEeHHbIMU Yro/bHWKa-
My 40 Mm pekomeHayeTcst
yronbHuk RAUTITAN MX
[NS1 HACTEHHOTO MOHTaXa.

Puc. 49  KpoHLuTeliHbl 47151 rocTeBoro caHysna

KpoHwTeinH D ¢ anvHHbIM
WM KOPOTKUM HaCTEHHbIM
yronbHukom RAUTITAN MX
1 KPOHLUTEMHOM A5 0TBOAA

Bo3amoyHo Bbinon-
HATb MpUcoeamHe-
HUWSI C MOMOLLLbIO
MPOTOYHOrO
HacTeHHOro
yronbHuKa
RAUTITAN Takxe
Ha KpOHLUTENHAX.



Hopmbl n npegnucaHus

3|(cnnya1'a|.|uouuble napameTpbi

0O6nacTb npumeHeHus:: ropsiyee BofoCHabxeHune

npu 70°C/1 MNa (10 6ap)

O6nacTb NpumeHeHus: ropsivee BofocHabxenne 70 °C/ 49 net
npu 70°C/1 MMa (10 6ap) 80°C/1rog
ABapwuitHasi TemnepaTypa 95°C /100 vacos
Cymma 50 net

Puc. 50 3kcnnyaraumoHHble napameTpsl

anI 3TOM BbINOJTHAIOTCA NpuBeAeHHble 3aKOHbl, HOPMbI
nnpegnucaHua.

DVGW

- Tpybbl 1 TexHWKa coeiMHEHUI (BCe AnameTpbl) 3aperu-
cTpupoBaHbl B DVGW;

- MPOYHOCTb 1 AOSITOBEYHOCTb TEXHUKN COEANHEHMI
C NOMOLLIbIO HafABMXHbIX M1Nb3 cornacHo DIN 1988
n paboyemy ctaHgapty DVGW W 270 c peructpaumen
B DVGW;

- MPWUrogHbl ANst NPUMEHEHUS B MeCTax ¢ 0COBbbIMM FUrn-
eHunyeckumm TpeboBaHusiMU (Hamp. B 6osibHMLAX)
cornacHo pabouemy ctaHgapty DVGW 270 (PasmHo-
YXEHMEe MUKPOOPraHM3MOB Ha MaTepuanax TPaHCMopTH-
POBKM U XpaHeHWsi IUTbEBOW BOAbI).

Hopmbi DIN, 3aKkoHbl, AMPeKTHBbI

YuueepcanbHble Tpy6bl RAUTITAN stabil, RAUTITAN flex,
Tpy6bl Ans nuTbeBoro Bogonposoga RAUTITAN his,

a Takxe ¢utuHrn RAUTITAN PX nsrotoeneHbl B cOOTBET-
ctBuu ¢ pekomeHgaumamu KTW [*copepskaHue uckyc-
CTBEHHbIX NpuMecen B NuTbeBoi Boge] enepansHoro
BEJOMCTBa M0 OXpaHe okpyxatoLei cpeapl. PUTUHIU
RAUTITAN, koTopble cornacHo HazHayYyeHuIo UCMosb3y-
loTCSl B MUTbEBbLIX BOAOMPOBOAAX, U3rOTaB/IMBAIOTCS U3
PPSU, cneunanbHol naTyHu, 6poH3bl 1 HepyaBeloLLeit
cTanw.

Bbinyckaembie REHAU ¢uTuHMM ons nutbesoro Bogo-
CHabXeHWsi COOTBETCTBYIOT AEWCTBYIOLLEMY CTaHAApTY
DIN 50930-6 (Koppoausa meTannos — Koppo3usi metasn-
NMYECKUX MaTepUanoB BHYTpU TPy6OMNpoBOAOB, EMKOCTEN
¥ annapaToB nop BO3AeNCTBUEM BOAbI — YacTb 6: koppo-
31OHHOe BO3eNCTBMe BOAbI).

Tabnuubl notepb faBneHus

&

Tabnuubl ons rugpaenuyeckoro pacyeta Tpy6 RAUTITAN
MOXHO HalTU Ha caiTe www.rehau.ru unv B NpunoXxeHun
K AaHHON TeXHWYeCcKon nHpopmaumn.

TpeboBaHusa K nuTbeBOM BOfie

KoHueHTpaLus npumeceit B MUTbEBOI BoAe He AOMKHA

MpeBbILLATh MPUHSATLIX HA HACTOALLMIA MOMEHT NpeaesbHo

AOMYCTUMBIX 3HaYEHWI1 COrNAacHO CrefytoLLyM HOpMam:

- DIN 2000;

- HemeLKomy 3aKoHy O NMUTbeBON BOAE;

- Esponeiickoi OupekTtuee 98/83/EG no kauecTsy
MUTbEBOIA BOAI, NPeAHa3HaueHHoM Ansa notpebneHus

HaceneHuem, npuxsaToii 3 Hosabpsa 1998 ropa.

B oToenbHbIX cyyasx KOppo3us MOXET NOSIBUTLCS U NpU

TaKoM Ka4yecTBe MUTbEBO BOAbI, KOTOPOE BMOJIHE COOTBET-

CTBYeT 3aKOHY 0 NuUTbeBoii Bope. CyLLecTBeHHOe BNUsiHUE

Ha KOPPO3MOHHYIO arPeCCMBHOCTb BOAbI OKa3biBaeT COaep-

»aHvie B Hell XNOPUAOB U ABYYINEKUCTbIX conelt (ruapo-

kapboHaToB). Bbicokoe copepyaHue XnopuaoB B code-

TaHUM C HU3KUM COfiepXXaHNeM ABYYITIeKUCbIX Comeit

CMoco6HO HeraTMBHO MOBMUSATL Ha KOPPO3WOHHYHO CTOW-

KoCTb MaTepuanos. Ha yctonumBocTb

K Koppo3uu BnusieT Takxke cornacHo DIN EN 12502-

1:2005(D) Bzanumopgeiicteue cnepytoLLmx $pakTopos:

- CBOICTBa MaTepuana (XMMWUYeckuit cocTas, CTPYKTYpa
NoBEpPXHOCTK);

- CTpyKTypa Bogbl (bv3nyeckue 1 Xummyeckme CBOMCTBA,
TBepAble NpUMech);

- 0CO6EeHHOCTM NPOEKTa U YCTaHOBKM (reomeTpusi,
CMeLLIaHHasl YCTaHOBKa, COeANHEHUS);

- KOHTPOJIb FEPMETUYHOCTM U BBOA, B 3KCMyaTaLmIo
(npombiBKa, NpoAyBKa, Ae3MHPEKLMS);

- yCroBus 3KCnuTyaTaLuuuy (TemnepaTypa, TemnepaTypHble
KonebaHwsi, COOTHOLLIEHWE MOTOKOB).

MpyMeHeHVe MeTOAOB AoMNONHUTENBbHOW 06paboTky BoAb,
TaKUX Kak CHVDKEHWE XXeCTKOCTU, MPUHLMMNANbHO MeHsieT
ee Koppo3noHHoe Bo3felicTaue. [lns npenoTepalleHus
KOpPPO3UM BCIIEACTBUE HEMPaBUIbHOWM YCTAHOBKM U1
UCMOMb30BaHNUS YCTPOWUCTB [OMOMHUTENbHON 06paboTku
BOfbl Mbl HACTOSITENTbHO PEKOMEHAYEM NpefBapUTENbHO
06cyauTb Baluy cutyauumio co cneuyanmcTom, Hanpumep, ¢
YCTaHOBLLVKOM AaHHbIX YCTPOWCTB.

Kpome Toro, Ans oLieHKN BepOSITHOCTW BO3HUKHOBEHUS
KOppO3uM crieayeT NPUHUMATb BO BHUMaHWe NpakTuye-
CKMA OMbIT MO UCMOJIb30BaHMIO BOAbI B BbIGPaHHOM
obnactu.

MNpwv HeobxoammocTn Bam moryT okasaTb nomoLLb B 610po
npopax REHAU.

Ecnu kauecTBO NUTbEBOI BOAbI HE COOTBETCTBYET 3aKOHY
0 NMUTbEBOI BOAE, TO ANS UCMOMNb30BaHNUS CUCTEMbI
RAUTITAN B ka)xgom oTaenbHOM criydae Heobxoauma
npoBepKa W paspeLleHne HaLLIero oTAeNa IKCMIyaTaLumm.
B atom cnyyae npocum Bac cBsizaTbesi ¢ 6iopo npogax
REHAU.
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Me3nndexuus

YHuBepcanbHble Tpybbl 1 TPY6bI A5t MMTHEBOI BOAbI
REHAU, a Takxe coeiMHEHNS Ha HAABMXKHBIX F1b3ax
obecneunBaloT BogocHabxeHue, oTBevaloLLee TpeboBa-
HUsAM rurveHbl. OHu cootBeTcTBYIOT ANpekTnBe KTW
®epepanbHOro BeAOMCTBA M0 OXPaHe OKpPYXKatoLLeit
cpegnbl U TpeboBaHusam pabouero ctaHgapta DVGW W
270. OHu TakKe NpUrogHbl U Ans NPUMEHEHWS B YCI10-
BUSIX NMOBbILLUEHHbIX FUrMEHNYeCKUX TpeboBaHUMN K
nMTbeBOW Bofe.

Tpy6bl n dUTUHIM yHUBepcanbHoi cuctembl RAUTITAN
[N NMUTbEBOIO BOAOCHABXXEHWS U OTOMJIEHMUS He Croco6-
CTBYIOT Pa3MHOXEHWIO MUKPOOPraHW3MOB Ha UX MOBEPX-
HOCTV 1 He BbI3bIBAIOT TakvM 06pa3om 3apaXkeHue fermo-
Hennamu v pyrumm mmukpobamm.

ABapuv Ha BOAOMPOBOAHBIX CETSX, OLLUMBKM NPU MPOEKTU-
pOBaHWUM, CTPOUTENBCTBE U IKCMTyaTaLMm, 3aCTON Unu
HeHafnexalliee KayecTBo BOAb! (Hamp. NpU MPOHUKHO-
BEHMW CTOKOB, MaBOAKaX, PEMOHTHbIX paboTax Ha Bogo-
MPOBOAHON CETH) MOTYT NMPUBECTU K 3arpsisHeHuio. B stom
cnyyae MoXxeT noTpeboBaTbes Ae3nHPEKLUS.
[He3nHdpekumsa NMTbeBbLIX BOAONPOBOAOB NMPOU3BOAUTCS
TONbKO B UCKJTIOUNTENbHBIX CITy4asix (Mpy 3apaxxeHuh).

Ee npoBeneHuve B nepByio o4epefb TpebyeT ycTpaHeHUs
BCEX MMEIOLLIMXCSI KOHCTPYKLIMOHHBIX W 3KCTTyaTaLum-
OHHbIX HEAOCTaTKOB CUCTEMBI. [eproanyeckoe unm
MOCTOSIHHOE MOBbILLEHHOE CoAepXXaHne MUKpoopra-
HW3MOB B AOMALLHEM BOAOMPOBO/AE YacTo bbiBaeT
BbI3BaHO OCOBEHHOCTAMM YCTAaHOBKM (TYMUKOBbIE
Y4acTKU) UK 3KCNTyaTaumm, Hanpumep, AONrMM nepe-
pbIBOM B MCMOMIb30BaHUM, U He MPUBOAMUT K BbIHYXAEHHOM
ne3nHoekumn.

Tepmuueckas pes3nHdekums
B C/lyyasiX 3arpsi3HeHus

Mpwv coBpemeHHOM ycTpoiicTBe Bogonposoaa (oTcyTcTame
TYMUWKOBBIX Y4aCTKOB U T.f.) 3arpsi3HsioLLEe BELLECTBa,
pacTBOpEHHbIe B BOAE, MOTYT 6bITb yAaneHbl myTem
WHTEHCUBHOW NPOMbIBKM.

Npu Nopo3peHnn Ha cepbesHoe 3arpsi3HEHNE MOXHO
MPOBECTU AOMOSTHUTESbHYIO TEPMUYECKYIO Ae3UHEKLMIO
cornacHo paboyemy ctaHgapty DVGW W 551 B kauecTBe
cpouHoi 1 addekTMBHOM mepbl. CornacHo nocnenHUm
Hay4HbIM AaHHbIM Npu TemnepaType cebilwe 70°C Bce
HaxofgsiLmecs B Bofe 6011e3HeTBOPHbIE MUKPO6LI 1
6aKTepUK, B TOM YMCIIE NTErMOHEN b, Morvbalor.

Mpwv npoBeneHuK faHHo NpoLeaypbl HEO6X0AUMO
MPUHATL Mepbl, UCKOYaIOLLIME BO3MOXHOCTb OXOF0B.
Tpy6bl yHuBepcansHoi cuctembl RAUTITAN gns nutbe-
BOIO BOJOCHABXEHMWS U OTOMEHUS MPUFOAHBI A1 MHOMO-
KpaTHOI TepMUYEeCKOl Ae3nHPeKLMM No paboyemy cTaH-
napty DVGW W 551 npu 70 °C.

Heobxoavmo ybeauTbCsi, 4TO NpU NPOBEAEHNUN TepMUYe-
CKOW Ae3MHEKLMM He NPeBbILLAIOTCS AOMYCTUMbIE
3HAYEHWsI 3KCNITyaTaLMOHHOMO AABMEHMSI.

Xumnueckas gesanHpekuuns
B CNlyyasiX 3arpsi3HeHus

[ns obe33apaxkvBaHWsi BOAbI Hapsay C TEPMUYECKMM
MeTofIOM B 60/TbLLUMHCTBE C/y4aeB NPUMEHSIETCS TakxXe
XMMUYECKUN.

Xumunyeckasi u TepMmuyeckas fesnHdpekums — 3To Bcerga
Cepbe3HOe UCMbITaHWe AJ1s MaTepyasios BOAONPOBOAA

1 BOOOMNPOBOAHbIX YCTPoNcTB. HekoTopble ae3nHouumpy-
loLLie CPeacTBa CorNacHo NocnefHUM UCCIIeA0BaHUAM
HECOBMECTVMbI C MPYMEHSIEMbIMU B HACTOsILLIee BPEMSI
BOJOMPOBOAHLIMU MaTepuanamu. ITo KacaeTcs U maTe-
pWanoe, KOTopble 10 CUX MOP CHUTANTUCh AOCTATOYHO
YCTONUMBBIMU K KOPPO3WU, TaKUX Kak, Hanpumep, Hepxa-
BetoLLLas cTanb, MeAb ¥ HeKoTopble nonumepsl. MNpexpae
yem NpeAnpUHUMATL Kakne-nnbo TeXHUYecKMe AencTBuS,
HeobxoaMmMo ybeamuTbCs, YT BCE YacTu CUCTEMbI TEPMU-
YECKM 1 XMMUYECKM NPUrOAHBI A1 TOA0BHBIX Mep.

370 perynupyetcs pabounm ctaHgaptom DVGW W 551.
Mpun HeobX0AMMOCTN NPUMEHEHNS AE3UHOULIMPYIOLLINX
CPeAcTB Ha Kakon-nnbo yacTu ycTaHoBkv Bam cnepyet
Mony4unTb paspeLleHne NPou3BoANTENS STUX CPEACTB.

KpaTkocpouHasi xummnueckas
ne3nH$exums

[na kpaTKocpo4HOW XMMUYeckol aesvHdekLmum

(6e3 ocTaHoBKM Nofaymn BoAbl) AOMKHbBI UCMOMb30BaTHCS
TONbKO CreLyuarbHble akTVBHbIE BELLLECTBA, Onpeaens-
eMble COOTBETCTBYIOLLIMMN HOPMaTUBaMM.

Kak yctaHoBneHo pabounm ctaHgaptom DVGW W 291
npoBefeHve ae3nHdekumm 6e3 npepbiBaHNs GYHKLUOHK-
poBaHUs BOAONPOBOAA BO3MOXHO TOJbKO Npu cobito-
[EeHWM BCEX NapaMeTpoB, YKasaHHbIX B Tabnuue 5-2
(BMABI aKTUBHDBIX BELLIECTB, MX KOHLEHTPAaLMS, MPOAOIIXM-
TENbHOCTb BO3AEWCTBUS M MaKCMMarbHasi TemnepaTypa).
CneplyeT NpWHSTb BO BHUMaHWe, 4TO KOMBUHUpPOBaHHast
TepMOXMMMYeckasi Ae3nHbeKLUa Npy TemrepaType
cBbiwe 25 °C, paBHO Kak 1 NOCTOSIHHAsA UMW perynspHas
(Hanpumep, oauH pa3 B mecsiLy) aesnHdekums, aBnseTcs
HeJomnycTMMON.

B cooTBeTCTBUM CO CpOKOM CyX6bl TPY6bI 0bLLiee Uncno
LIMKITOB Ae3MHbEKLMM OrPaHNYMBAETCS NATBIO KKPaTKO-
CPOYHBIMU» MEPONPUATUSMM.

B npoTnBHOM criyyae Henb3s rapaHTMpoOBaTh, YTo Tpyba
MPOCIYXXUT NMOMOXKEHHbIW CPOK.

lNpu nprMeHeHUN NOAO6HBIX Mep creayeT ybeanTbCs,
4TO BO BPEMS UX MPOBEAEHWS, BK/OYasi CTaguio
MPOMBbIBKW, He MPOU3BOANTCS OTOOP BOAbI 4151 HYXA,
HaceneHust (Hanpvmep, MUTLEBOW BOAbI).



HazBanue

®opma npumeHeHus
BelecTs

XpaHeHne

YKa3saHusi no TexHuke
6esonacHocTi”

M 2)

KOHLIeHTp
Bpems u Temnepatypa npume-
HeHus B Tpy6o-nposoae?

Mepekvcb Bogopoaa
HZOZ

BopgHbiit pactBop
PasfIMYHOI KOHLLEHTPaLMK

B xonogHom TemHoM MecTe,
He AonycKaTb 3arpsasHeHus

Mpu koHUeHTpaumn > 5%
HeobX0aMMbI 3aLLMUTHbIE
cpencTsa

150 mr/n H,0,

Makcumym 12 4
Tmax £25°C

[Mnoxnoput HaTpust
NaCl

BopHbil pacTBOp
makcumym 150 r/n xnopa

B xonogHom TemHom mecTe,
B €MKOCTM C 3aKPbITOW KPbILLIKOW
1 B ropaoHe

LLlenouHown, egkuid,
A00BUTBIN, HEO6X0ANMbI
3aLLMTHbIE CPEACTBa

50 mr/r xnopa

Makcumym 12 4

Tmax < 25°C

TMnoxnoput kanbLms [paHynsT unu Tabnetkn

B xonogHom CyXom mecTe,

LLlenoyHowm, eakuit, 50 mr/r xnopa

A00BUTbIN, HEOBXOOUMbI

Ca(0Cl), npumepHo 70% Ca(OCl), B @MKOCTM C 3aKPbITOI KPbILLIKOI saLLMTHbIE CpencTaa 1’\—/\3KCVIM%IgII 1(? Yy
max < 25°
[1BYXKOMMOHEHTHBIN OkucnsioLee aeiicTsue, 6 mr/n ClO,

[vokemnp xnopa

clo, (xnopuT HaTpus,

nepokcocynbdaT HaTpus)

B xonogHom TemHom mecTe,
B €MKOCTM C 3aKPbITON KPbILLKOW

napbl AA0BUTbI, HY>XHbI

Makcumym 12 4
3aLLMTHblE CPeACTBa

Tmax <25°C

Tabn. 15 Xumundeckasi KpaTKOCPOYHAs Ae3UHPEKLMS, OKTUBHbIE BELLECTBA 1 KoHUeHTpauumsi no DVGW W 291

1) Cobniopaitte ykasaHusi, AaHHbIE MPOU3BOAUTENIEM B MHCTPYKLMM MO TeXHWKe 6e3onacHocTu
2) PaspeLuenne REHAU. [laHHoe 3HayYeHWe He [JOMKHO NpeBbILLAaTbCS BO BPEMSi BCErO LIMK/Ia HU B OQHOI YacT KOMMYHUKaLMA

HenpepbiBHas xumnueckas
ne3nHgekums

[Mpu ucnonb3oBaHWM YCTPOMCTB C HEOFPaHUYEHHbBIM
CPOKOM C/TyX6bl Mbl He MOXXEM PEKOMEHA0BaTb XUMUYE-
CKYI0 fe3nHbEKLMI0 CaHTEXHWUKK, B 0COBEHHOCTM Kak
NpopUNaKTUYECKYIO MEPY NMPOTUB NErMOHENTT, BBUAY
BO3MOXHOI0 MaTepuasnbHoro yLep6ba ans KOMNOHeHTOB
KOMMYHUKaumii. B aTom criyyae HeBO3MOXHO obecneymnTb
Kakue-nnbo rapaHTuu.

B HekoTOpbIX cnyyasx TpebyeTcsi NPOBECTM MOMHYHO
CaHaLMIo KOHCTPYKLMI B TEHEHWe ANUTENbHOro Mbo
OrpaHWyYeHHOro Nepuopaa, Ans Yero Heobxoamma xvmuye-
cKasi oesvHdekums.

MpoBoanTb NoRo6HYI0 AE3NHPEKLIMIO MOXKHO TOMBKO
JonycTumbimm cnocobamu. MNpueeaerHble B Tabnuue 5-3
napameTpbl AOMKHbI KOHTPONMPOBATLCS C MOMOLLbIO
U3MepUTENBbHBIX

Makcumanbhas

MakcumanbHas Temnepatypa
HasBanue ANIUTENbHOCTb
KOHLIeHTpauus B Tpy6onposope
npuMeHeHus
Xnop MaKcmmyNg\ 0,3 mr/n 4 mecsuia 60 °C
Cl2 cBo60AHbIN X10p
Tunoxnoput
Kanbums xzzzw:g\; 2;13;”\”” 4 mecsiua 60°C
ca(oCl), A P
[vokeng xnopa Makcumym 0,2 mr/n 4 mecsua 60 °C

clo, clo,

Tabn. 16 OrpaHnyeHHas Mo BpemeHu Xummn4eckasi 4e3nHpexLms,
QKTUBHbIE BELLIECTBA M KOHLEHTPALMS COrnacHo 3akoHy
o nuteesot Boge ot 2007r.

npu6opoB, HEMOCPEACTBEHHO 3a 403aTOPOM XMMWKATOB,
W [OKYMEHTUPOBATLCS Ha NPOTSXXEHWUN BCETO LKA
ne3vHdekumn. Ecnu ykasaHHbie B Tabnuue 5-3 Buapl
aKTMBHbIX BELLLECTB, UX KOHLLEHTPAaLMs,, MPOAOSIKUTE b~
HOCTb BO3AENCTBUS U MaKCUMarbHas TemnepaTypa
cobofaloTCs, BO3MOXHO NpoBeeHne Ae3nHbekLmnm
Boponposona REHAU 6e3 npekpalleHvs nogayv soapl.
B cooTBeTCTBUM CO Cpokom cyx6bl Tpy6bl 06LLas
NPOAOMKUTENBHOCTb LIMKIOB He [O/MKHA NPeBbILLAaTh
yeTblpex mecsiLeB. B npoTMBHOM criyyae HEBO3MOXHO
rapaHTMpPOBaTb, YTO TPY6a MPOCIYXUT MOMOXEHHbIN
cpok. MNpoune cpeactea aeavHdekumn, B 0cobeHHOCTU
CUNbHble OKCWMAAHTBI (Harmp., 030H), He AOMXKHbI UCMOMb30-
BaTbCS HY NMPU KaKNX YCNOBUSIX.

®

HenpaBMano nposefeHHaa Xumuyeckaa nnm
Tepmuyeckas ,D,e3VIH¢EKLIMFI MOXeT NPUYHNUHUTD
Cepbe3HbIﬁ yu.l,ep6 KOMNoOHeHTam BogonposoAaa.

lMpexpae Yem NpeanpUHMMAaTL Kakue-Mbo TexHUYeckue
LencTeus, HeobxoaMmo ybeamTbesi, 4To BCe 4acTu
CUCTEMBI TEPMUYECKN U XUMUYECKMN NMPUTOAHbI OISt
nofo6HbIx mep. MNpn Heo6X0AMMOCTU NPUMEHEHMS
Ae3MHOULMPYIOLLIMX CPeACTB CriedyeT NosyumnTb paspe-
LLIEHWE NPOV3BOAUTENS STUX CPEACTB.

Mpw Tepmnyeckon aesmHbeKLUm Heo6X0AMMO NPUHSTD
Mepbl Mo NPeAOTBPALLIEHIO 0XOrOBbIX TPaBM.

Mpw KpaTKOCPOUYHON XMMUYECKOW Ae3nHdeKLMn cneayeT
ybeouTbcsl, 4TO BO BPEMS ee NPOBeAeHUs], BKIIoYast
CTaavio MPOMBIBKM, He MPOW3BOANTCS OT6OP BoAb! ANst
HY>[ HaceneHus (Hanpumep, MUTLEBOV BOAbI).

CnepnyeT cobntonaTb NpaBuia TeXHUKM 6e30MacHoOCTH,
npeanucaHHble MPon3BoANTENIEM Ae3UHPULIMPYIOLLMX
cpeacTB.
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ranaBJWI‘-IECKOQ UCrbiTaHUe
U NPOMbDbIBKa NMUTbEBOIO

BOAONPOBOAA

OcHOBHbIe NONOoXXeHUs ansa
rngpaB/in4ecKkoro ucrnbitTaHus

CornacHo DIN 1988 ycTaHoBneHHble, HO eLLie He
3aKpbITble KOMMYHUKaLMK Nepep cAayel B aKCnyaTaumio
[OSHKHbBI MPOUTU FMMAPABIIMYECKOE UCTbITaHME.

Ha ocHoBaHUW n3MeHeHWsi AaBneHus (MOCTosIHHO.,

YMeHbLUAoLLIEeCs!, BO3PaCcTatoLLIEe) MOXHO CAeNaThb NULLb

OTHOCUTESbHbIE MPEAONIOXEHNS O FePMETUYHOCTH

ycTpoKncTBa.

- [epmeTMYHOCTb YCTPOMCTBA MOXHO NMPOBEPUTH TONTBKO
MyTem BM3yasibHOrO KOHTPOMSi Ha OTKPbITOM Tpy6onpo-
BOAE;

- MenbyanLLmne TPELLMHbI U HEMMOTHOCTY MOXHO 06Ha-
PY>XXMTb TONbKO MNP BU3yasibHOM KOHTposie (No BbIXoay
BOAbI M C MOMOLLbIO CrIpesi A1 ONpefesieHns yTeyek)
Mof, BbICOKUM [AaBIIEHUEM;

- peneHue TpybonpoBoaa Ha 6osee KOPOTKME yHacTKu
AJ151 TPOBEPKM MOBBILLAET TOYHOCTb MPOBEPKU.

XvMUyeckue peakTuBbl MOTYT NoBpeanTb Tpy6bl 3 PPSU
unu PVDF 1 BbI3BaTb HapyLUeHWe repmeTUYHOCTH.

Mcnonbayiite TonbKo crneuuanbHble cnpeu Anis onpeae-
neHus yTevek (Hanp., neHoobpasyioLLe CpeacTsa),
umetoLLime aeiicTeytowmin ceptudukat DVGW u paspe-
LLIEHHble UX NPOV3BOAUTENEM K UCMONb30BaHMIO Ha NOSN-
beHnncynbdpoHe u nonueBuHUNuaeHdTOpUaE.

Funpaanuqec:Koe ucnbiTaHune
nuTbeBoro sogonposona

1. MopgroroBkKa
K rMApaB/IM4eCKOMY UCTbITaHUIO

lNpu noprotoBke K rMApaBiIMYeCcKOMY UCMbITaHWIO HEeob-

XOAMMO BbIMOSHUTL CreayoLLe MEPONPUATHS.

1. O6ecneunTb cBOBOAHBIV AOCTYM K KOMMYHUKALLUSIM.

2. [MpepnoxpaHuTesibHbIE YCTPOMCTBA U CHETUMKN HeobXo-
AMMO [EMOHTUPOBATb U 3aMEHUTb UX OTPE3KOM TPyl
nmbo 3arnyLUKon.

3. 3anonHWUTL TPyHOMpPOBOA, OT CAMOI HUXKHEN TOUKU
¢dunsTpoBaHHO Bogoi 6e3 focTyna Bosadyxa.

4. C nomoLLiblo KpaHOB yAanuTb BO3AyX U3 CUCTEMbI 40
Tex nop, roka He 6yAeT ycTaHOBNeH BbiXof, BoAbl 6e3
BO3ayXxa.

5. YcTaHoBUTb MaHOMeTp ¢ TouHOoCTbio namepeHus 10 klMa
(01 6ap).

6. YcTaHOBMTb MaHOMETP B HMXKHEN Touke Tpybonposoaa.

7. TlaTenibHO 3aKpbiTb KPaHbl A5 BbiMyCcKa BO3AyXa.

8. YbeanTbcs B TOM, 4TO TemnepaTypa BO BPeMsi UCTbl-
TaHWsl ocTaeTcs NOCTOSAHHOM.

9. [MoaroToBUTH NPOTOKON UCMbITAHUMA AABMEHUS
(cm. MpunoxxeHune) 1 ykasaTb AaHHbIE UCTIBITHIBAEMbIX
YCTPOMCTB.



2.[nppaBnuyeckoe ucnbiTaHne
cuctem 3 Tpy6 RAUTITAN stabil
WM UX KOMBUHaLMK c meTannmn-
yeckumu Tpybonposogamu

Ta6n. 17 [Auarpamma ruapasindeckoro UChbiTaHUs

ans 1py6 RAUTITAN stabil
A lpensaputesibHoOe UCMbITAHNE
(c noBeneHvem [aBeHUs 4O NCLITATE/ILHOIO)
B OcHosHoe ucribitaHne cuctem u3 1py6 RAUTITAN stabil

B BO3MOXHOM KOMGBUHALMM CO CTATIbHbIMU TPY6aMM

lMpu nogroToBKe K rMApaBNUYeCcKOMY UCTbITAHWIO HEO6XO-

[MMO BbINOMHNTb CreaytoLLye MepPONPUSTHS.

1. YcTaHOBUTL KOHTpOsbHOE AaBrieHue B Tpybonposoae
1 6ap.

2. Ecnu nepenap TemnepaTyp Mexxay BOAOMN 1 OKPY>KatoLLUM
Bo3ayxom coctaensiet 6onee 10 K, To nocne 3anonHexus
cucTeMbl Bogon criegyeT nogoxaaTte 30 MUHYT Anst ee
BbIPaBHUBaHMSI.

3. 3atem, cnycTsd 10 MUHYT, U3MepUTb BENNYUHY AABNEHUS
1 Npu HeobxoaMMocTH foBecTy cHoBa Ao 11 6ap.

4. 3aHecTu UcnbITaTeNbHOE AaB/IEHWE B NMPOTOKON.

5. CnycTa ewe 30 MUHYT, 3aHeCTV gaBrieHWe B CUCTEME
B MPOTOKO/ MMAPaB/INYHECKOro UCTIbITaHUS.

6. BusyanbHo 0CMOTpETb BCIO CUCTEMY BOAOMPOBOAHOW
pa3BofKM, B 0COBEHHOCTU MeCTa CTbIKOB 1 COEANHEHWIA,
NpoBEPUTb Ha FEPMETUYHOCTb.

B cniyuae ecnu koHTponbHOe faBneHue NoHU3UMNOCh:

- 3aHOBO MPOBEPUTb HA FTePMETUYHOCTb BCE MeCTa Coefu-
HeHWsi B cUCTEMe, a TakKe Touek Bofopasbopa
1 camu Tpy6onpoBoabl;

- rocne yCTpaHeHWsi MPUYMH NafeHus 0aBfieHUs MOBTOPUTb
rMOpPaBNYecKoe UCTbITaHUe.

Ecnv npu Bu3yanbHom KoHTpone HapyLLIEHUI FrepMeTHy-
HOCTU He YCTaHOBJIEHO, UCMbITAHWUE CYUTAETCS YCMELLHO
3aBEepLLEHHbIM.

3. lMapaBnuyeckoe ucnbiTaHne
cuctem 3 Tpy6 RAUTITAN stabil
WM X KOMBMHaLMK C MeTanIn-

Yeckumu TpybonpoBopamm

0] 30 150
Ta6n. 18  [narpamma ruapasindeckoro UChbITaHUs
ans tpy6 RAUTITAN flex, RAUTITAN his

A [pensaputensHoe ucnsiITaHue
(c moBeneHwem AaBAEHUS 4O UCMLITATE/ILHOMO)
B OcHosHoe ucneitaHue cuctem us Tpy6 RAUTITAN flex,

RAUTITAN his B Bo3MoxxHO# kombuHaLmm ¢ Tpy6amm
RAUTITAN stabil v co ctanbHeimn Tpy6amm

lMpu nogroToBKe K rMApPaBNUYECKOMY UCTbITAHUIO HEO6XO-

AMMO BbIMNOHWUTL CriefytoLLIe MeporpusTUS.

1. YcTaHOBUTb KOHTpOsbHOE AaBrieHne B Tpyborposoae
11 6ap.

2. B Teyenne 30 MUHYT criepyeT NoAAepXX1BaTb BENUYUHY
ucnblTaTenibHoro faenexust. Mpv HeobxoanMocTy pery-
NSIPHO [LOBOAWTb AaBIIEHWE [0 BENUYMHBI UCTIbITATENIBHOTO.

3. Yepes 30 MUHYT cneqyeT 3aHECTU BEMIVYUHY UCTbITaTeNb-
HOro AaBMeHVs B MPOTOKON MMAPaBANYECKOro UCMbITaHMS.

4. MNpoBecTn 0CMOTp BCel CUCTEMbI BOAOMPOBOAHOM
pa3BoAKM, B 0COBEHHOCTU MeCTa CTbIKOB U COEAMHEHW,

Ha BO3MOXHbIEe YTEUKU.

5. VcnbiTaTenbHoe gaBneHve measieHHO NoHW3uTb ¢ 11 6ap
£o 5,5 6ap v OTMeTUTb 3TO B NPOTOKOSE M'MAPaBINYECKOTO
UCTbITaHUS.

6. Yepes 2 yaca cuntaTb NokasaHWe MaHOMETPa W 3aHECTU ero
B MPOTOKO/ M’MAPaBINYECKOro UCMbITAHNS.

7. [poBecTy 0OCMOTp BCEN CUCTEMBI BOJOMNPOBOLHON Pa3BOAKY,
B 0COBEHHOCTM MeCcTa CTbIKOB U COeAMHEHU, Ha
BO3MOXHbIE YTEUKU.

B cnyyae ecnv KOHTPObHOE faBneHKe NMOHU3NIOCh:

- 3aHOBO MPOBEPUTb Ha FEPMETUYHOCTb BCe MECTa CTbIKOB
¥ CoeIMHEHWI B CUCTeMe, a Takke ToYek Bofopasbopa
1 camu TpybonpoBsoapbl;

- rocre yCTpaHeHu s PUYMH NafeHns JaBieHus MOBTOPUTb
rMApaBnMYecKoe MCrbITaHue.

Ecnv npu BU3yanbHOM KOHTpOrie HapyLLEHUI FepMETUYHOCTH
He YCTaHOB/EHO, UCMbITAHNE CYNTAETCS YCMELLHO 3aBep-
LLIEHHbIM.

4. 3aBepLueHne rmgponCTbITaHUIA

Mo oKoHYaHWW rMAPaBINYECKOTO UCMbITaHNUS HEOBX0AMMO

BbINOMHUTb CNEeAYIOLLIME MEPOTIPUATHS.

1. MoaTBEpPANTL NPOBEAEHME UCTIbITAHUS B MPOTOKOSE
GMPMOANCTIONHUTENEM U 3aKa3HNKOM.

2. [leMoHTMpOBaTb MaHOMeTP.

3. Mo okoHYaHWK UCMbITaHW (MO FUrMeHNYecKM coobpake-
HUsIM) 06513aTeNbHO NPOBECTY TLLATENBHYIO NMPOMBIBKY
BOAONPOBOAA

4. BHOBb yCTaHOBUTb AEMOHTVPOBAHHbIE MPEAOXPaHUTENbHbI-
eyCTPOMCTBA U CHETUUKM.

49

Cuctema sogocHabxeHns RAUTITAN



50

NMueBmaTHueckoe ucnbiTaHue
CUCTeM BOAONPOBOJHOMN
pa3Boaku

O6paTuTte BHUMaHMeE Ha crefyoLLyto BaXHY0 MHOp-
MaLMIo Npu NpoBeAeHNN MHEBMATUHECKOro NCMbITaHMS.
He6onbLune yTeuku moryT 6biTb 06HapYXKeHbI TOMBKO

C MOMOLLLbIO NEHHbIX PACTBOPOB MPK BbICOKMX 3HAYEHMSIX
UCMbITaTeNbHOro AaB/IeHUs.

KonebaHus TemnepaTypbl MOFyT OKa3blBaTb BUsIHUE

Ha pe3ynbTaT UCMbITaHWs (BbI3BaTb POCT UMM NageHue
UCMbITATeNbHOMO AABIIEHNS).

CykaTblii BO3OYX UM MHEPTHbIV ra3 6e3 npumeceit macna
SIBNAIOTCH CKMMaeMbIMn cpegamu. [1osTomy BHYTpeHHWMi
obbem TpyborpoBofa UMeeT peLuaioLLiee 3Ha4YeHne Npu
nsmepeHun aaeneHus. bonbLuoi BHyTpeHHWI 06bem
Tpy60onpoBoaa CHMXaeT BOSMOXHOCTb 06HapyKeHus
HebonbLLIMX yTeyeK Mo NafeHUIo AaBeHNS.

CpencTBa Anst noucKa MecT yTe4uku

[lns noncka mecT yTeuku cregyeT NPUMEHsITb TOSbKO Te
cpeacTBa (neHoobpasyioLLe pacTBOpbI), KOTOPbIE UMELOT
ceptudukat DVGW n pekomeHpaumio oT npoussoamTens
no coemectumocTn ¢ PPSU n PVDF.

1. MoaroroBka K NHeBMaTHU4e-

CKOMY UCNbITaHUIO

p [mGap]
A

3000 —-----mmmmme oo ‘
(3 6apa)

150 |-

A B

10 — 30 MuH

> 120 MuH

Tabn. 19  [Auarpamma nHeBMATUYECKOrO UCTbITAHUS
A lpensaputenbHoe ucnbitanue (cm. Tabs. 7-1)
B OcHoBHOE MCrbITaHNe

C VicnbitaHne Harpyskos

0O6bem Tpy6onposonos Bpems Bbigepxkn Bpems ucnbitanus

<100 n 10 muH 120 muH
>700<200n 30 muH 140 muH
2200n 60 MmuH +20 muH Ha kaxa. 100 n

Tabn. 20 [NpubnuskeHHbie 3HaYeHus B 3aBUCUMOCTH OT 06bema
Tpy60onposonos

I'IpM noAroTtoBke K NHEBMaTU4eCKoMy UCMbITaHUIO Heob-
XOAMMO BbINONHUTL criegytoLlme meponpuaTua.

1. ObecneunTb cBO6OAHBIN AOCTYN K Tpy6onpoBodam.

2. MNpepoxpaHuTenbHble YCTPOWUCTBA Y BOLOCHETHUKM
HeobXoAMMO AeMOHTMPOBAaTL U3 COObpaXxeHuit beso-
nacHocTy.

3. YcTaHoBUTH BO34yXxooTBoAsdLLMe KnanaHbl Ans C6pOC3
CXaToro Bo3gyxa B Heob6X0AMMbIX KOSMyecTBax
1 B He06X0OMMBIX MecTax.

4. CMOHTUpPOBaTb MaHOMETP C TOYHOCTbIO U3MEPEHWS
0.1«MMa (1 m6ap).

5. Bce Touku Bogopasbopa TLaTenbHO 3aKpbITb.

®

BenuuuHa ncnbiTatenibHoro J4aBfeHus v ee USMeHeHve
He No3BONSAIOT cAenaTh OKOHYaTEIbHOrO 3aK/oYeHUs!

0 repmMeTUYHOCTU cucTembl. [oaTomy Ans Bceit cucTembl
BOLOMPOBOAHON Pa3BOAKM JOMKEH 6bITb MPOBEAEH MOUCK
MeCT YTEUKM C MOMOLLIbIO MEHSILLLIerocst pacTBopa, Kak Toro
TpebyioT HOpMbI.

6. O6ecneuntnb, YTOBbLI TEMMNEPATYpa OKPYXKAIOLLIErO
BO3QyXa BO BPEMS NMHEBMATUYECKOIO MCMbITaHuUs Mo
BO3MOXHOCTU OCTaBanach NMOCTOSAHHOW.

7. MoprotoBuTb NPOTOKOJT1 MHEBMATU4YECKOIro UCnbiTaHNA
1 BHECTU B HEro gaHHble No cucteme.

2. OcHOBHOE NHEeBMaTHU4YeCKoe
MCnbiTaHue

lNpu NnpoBeAeHN OCHOBHOIO MHEBMATUYECKOMO UCHbI-

TaHMs1 HE06XOAMMO BbIMOSTHUTL CrIeAytoLLIMe Meponpu-

ATUA.

1. YcTaHOBUTb BPeMs BbIAEPXKKM M UCMIBITAHUSI COFNAacHo

Tabnuue 20.

2. MenneHHo ycTaHoBuTe B cucTeme AaeneHue 150 mbap.
Npn HeobXOAMMOCTM NoCe BbIAEPXKKM CHOBA JOBECTM
[aBreHve 00 UCMbITaTesIbHOro.

. MNocne BbAEPXXKMN HaYaTb NPOBEPKY HA FEPMETUYHOCTb.

4. o okOHYaHWW NPOBEPKU HA FEpPMETUYHOCTb 3aHECTU

BEJIMYMHY UCMbITaTENIbHOIO AABMIEHWS B MPOTOKON.

5. Bcio BogonpoBogHyto cucTemy, a 0Co6eHHO mecTa

COEAMHEHWI, cnefdyeT NPOBEpPUTb HA FEPMETUHHOCTD
C NMOMOLLIbIO MEHSILLMXCSI COCTABOB.

B cnyyae ecnuv KoHTpoOnbHOE faBeHWe NOHWU3UIIOCh:

- 33HOBO NPOBEPUTH HAa FEPMETUYHOCTb BCE MECTa
COEAMHEHWSI B CUCTEME C NMOMOLLIbIO MEHSILLMXCS
COCTaBOB, a TaKXXe TOUKK Bogopasbopa;

- rocre ycTpaHeHWs! MPUYYH NafeHnsl AaBNEHNS MOBTO-
PUTbrMOpPaBANYECcKOe UCMbITaHue.

6. Ecnu HennoTHocTM B cucTeme He 06HApY>KeHbl, TO 3TO

Heobxoanmo 3aduKcUpoBaTh B NPOTOKOSIE.

w

3. UcnbiTaHne Harpy3kou

MNpu npoBeAeHUM UCMbITAHUS Harpy3koi Heo6XoanMMo
BbINOMHUTb CrIEAYIOLLYE MEPOMPUSATUSI.

1. MenneHHo foBecTn AaBneHne B cucteme go 3 bap.

2. Joxpatbcsa cTabunmMsaumm gasneHnus B CUCTEME UK
CHoBa [oBecTu aasneHune o 3 bap.

3. CumtaTb NOKa3aHWe UCMbITaTENIbHOIO AABNEHNS U
3aHeCcTu ero B NMPOTOKO/.

4. Yepes 10 MUHYT cunTaTb 3HAYEHWE UCMBITATENIBHOIO
L,aBMIEHWS U 3aHECTU ero B NPOTOKOI.

5. Bcio BogonpoBogHyto cucTemy, a 0Co6eHHO mecTa
COeMHEHWI, CeayeT NPOBEPUTb HA FePMETUYHOCTb
C NMOMOLLIbIO MEHSILLMXCSI COCTABOB.

B cnyuae ecnu KoHTponbHOE AaBNeHWe NOHWU3UIOCh:

- 3aHOBO NPOBEPUTb Ha FEPMETUYHOCTb BCE MECTa
COEeAMHEHNS B CUCTEME, a TakXXe TOYKM Bogopasbopa
1 camu Tpy6onposopbl;

- rocrne ycTpaHeHWs NMpUYYH NajeHusl AaBMNeHWs MOBTO-
PVTb MMOPaBIMYECKOEe UCTbITaHNe

6. Ecnu npu Bu3yanbHOM KOHTpOIe HapyLLEHWI repme-
TUYHOCTU HE YCTaHOBIEHO, CIeQyeT BHECTU COOTBET-
CTBYIOLLIYIO 3aMNCb B NPOTOKOSI.

7. To 3aBepLUEHMIO UCMbITaHWIA crieayeT 6e3onacHo cbpo-
CWUTb AaBNIEHNE U3 CUCTEMBI.



4. 3aBepLueHMe NHeBMaTH4e-
CKMX MCTbITaHUM

Mo okoHYaHMW rMApPaBIMYECKOro UCMbITaHWst Heobxo-

[AMMO BbINOSTHWTb CrIeayioLLME MepOonpUSTUS.

1. MoaTBepaAMTb NpoBeAeHVE UCMbITAaHWI B MPOTOKOse
bGUPMON-UCMONHUTENEM U 3aKa3UYMKOM.

2. [leMoHTVpOBaTb MaHOMETP.

3. MNo okoHYaHUK UCMbITaHWI (MO FTMrMeHNYeckUm coob-
paxeHusim) 06513aTeNIbHO NPOBECTU TLLATENbHYIO
NPOMbIBKY BOLOMNPOBOAA,

4. Heob6Xx04¥MO BHOBb YCTaHOBUTb AE@MOHTUPOBaHHbIE
npefoxpaHuTesibHble YCTPOUCTBA U BOLOCHETUUKM.

lNMpombiBka Bogonposoaa

[nsa ynaneHns sarpssHeHnin, BOSHUKLLNX MPU MOHTaXxe
1 XpaHeHWW, BCe CNIMBHbIe OTBEPCTUS CrieflyeT OTKPbITb
Ha HECKOMbKO MUHYT U TEM CamMbIM yAanuTb U3 BOAOMPO-
BOAa3arpsisHeHus.

®

HoporocTosLuas npombiBka TPY60NpOBOAOB C MOMOLLbIO
BO3/YLLHO-BOASHON CMECH, KOTOpasi COrfacHo

DIN EN 806-4 ob6s3atenbHa A megHbIx TpybonpoBofos
B LieNsiX NpefoTBpaLLEeHNst KOppo3uu, ans
Tpy6onpoeonos yHuBepcanbHbix cuctem RAUTITAN gns
NMWTbEBOIO BOJOCHABXEHNS 1 OToNIeHUs He TpebyeTcs.

®

PexkomeHayeTcst NONHOCTHIO OMOPOXXHATL BOAOMPOBOAHbIE
YCTPOICTBa, He HaXoAsALLMeCs B 3KCN/TyaTaumm, us
CO06paxeHWiA FUrmeHbl, a Takke 4Tobbl NpeaoTBPaTUTHL
UX 3amep3aHue.

[Nepen BBOAOM B 3KCMNyaTauuio BCe 3TW YCTPONCTBA
Heob6x0ArMO NOABEPrHYTh TLLATESIbHON NPOMbIBKE.

Ecnu BoponpoBopHas cuctema octaeTtcs 3anosiHEHHON,
Ho He akcnnyaTupyeTtcs, To cornacHo DIN EN 806-4 ee
Heo6X0aAMMO U3 TMIMEHNYECKUX COOBPaXKeHU perynsipHoO
MPOMbIBaTb.

MNMpoTokon ruppaBnnyeckoro
MCNbITaHUSA A1 CUCTEMDI
RAUTITAN
(soponpoBofHas pa3sofka)

&

lNpoTokon r1apaBnMyecKoro UCMbITaHUs HAaXoAMTCs
B NPWIOXKEHUM K JaHHOW TeXHUYECKOoN MHbopmaLmy,
WK ero MOXKHO cKayaTb C caiiTa www.rehau.ru.
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[1lpunoxxeHne

ﬂporoxon npoeefeHusa ruapassindieckoro UcnbiTaHusa (nu'rbesoe BOAOCHaG)KeHMe)

0O6pasew, npoToKona rMApoNCNbITaHU
lMpoTokon KOHTpons AaBneHns:
Cucrema RAUTITAN, nutbeBoe BogocHabxeHue, ucnoitaHue cornacHo DIN 1988 uactb

1. aHHble 06bekTa

HasBaHue obbekTa:

Moppsipunk:

Ynuua/Homep goma:

MouToBbI MHAEKC/HACENEHHbIV NYHKT:

2. MNpepBaputenbHoe ucnbiTaHue

2.1 KoHTponbHoe naenexue bap (makcumanbHoe akcnnyaTaumoHHoe aasnexue 10 6ap + 5 6ap = 15 6ap
2.2 Tekywiee pnaeneHue Yepes 10 MUHYT 6ap (KOHTpOsbHOE JaBneHWe BOCCTaHOBIIEHO)

2.3 Tekywyee paBneHune yepes 20 MUHYT 6ap (KOHTpOSIbHOE AaBMeHWE BOCCTAHOBIIEHO)

2.4 Tekywiee gaBnexue yepes 30 myHYT 6ap

2.5 TekyLlee paBneHue yepes 60 MUHYT 6ap

D BoponpoBsog BM3yanbHO NpoBepeH Ha repMETUHHOCTb MOMHOCTbIO, BK/OYasi MecTa CoeMHEHWH,

Hapyl.lJeHVII;I repmeTun4HOCTN HEe YCTaHOBJ1EHO.

3. OcHoBHoe ucnbiTaHue

3.1 KoHTponbHoe gaBneHvie 6ap (pesynbTaT NPOBEPOYHOro UCMbITaHWs M. 2.5)

3.2 TekyLee naBneHue Yepes 2 yaca 6ap

3.3 Npumeyarus:

D BoponpoBsop B13yanbHO NpoBepeH Ha rePMETUHHOCTb MOSIHOCTBIO, BK/IOYasi MecTa CoeAMHEHW,
HapyLLEHW FrepMeTUYHOCTI He YCTaHOB/EHO.

D BononpoBop NonHOCTbIO repmMeTHYeH.

4.MoprsepxpeHue

Ot 3akasuuka:

OT ncnonHuTens:

HaceneHHbl# NyHKT: [ara:

YcTaHoBKa:




Tabnuua norepb Hanopa

o .
ans sogonposofa RAUTITAN stabil 16-40 stabil
RAUTITAN 16,2x2,6 20x2,9 25x3,7 32x4,7 40x6,0
stabil
Pacxon, nlc py, CkopocTb, Motepm, CkopocTb, Motepm, CkopocTb, Motepwm, CkopocTb, Motepwm, CkopocTb,
' m6ap/m m/c m6ap/m m/c m6ap/m m/c m6ap/m m/c m6ap/m m/c
0,01 03 01 01 01 0,04 0,04 0,01 0,02 - -
0,02 1 0.2 0,3 01 01 01 0,04 0,05 - -
0,03 21 0.3 0.6 0.2 0,2 01 01 01 - -
0,04 34 04 1 0.3 04 0.2 01 01 - -
0,05 5 05 15 03 0,5 0,2 0,2 01 - -
0,06 6,8 0,6 2 04 07 0,2 0,2 01 - -
0,07 89 07 2,6 04 1 03 03 0,2 - -
0,08 1.2 0.8 33 05 12 0,3 04 0,2 - -
0,09 13,7 0.9 41 0,6 15 04 0.5 0.2 - -
01 16,5 11 4,9 0,6 1.8 04 0,5 0.2 0.2 0.2
0,15 337 16 9.9 0,9 3,6 0,6 11 04 04 0,2
0,2 56,2 21 16,5 13 59 0,8 18 0,5 0,6 03
0,25 83,38 2,6 244 16 87 1 2,6 06 1 04
0.3 116,4 32 338 19 12 12 36 07 13 05
0,35 153,8 37 44,5 2,2 15,8 14 4.8 0.9 17 0.6
04 196 4,2 56,6 25 20,1 16 6 1 2,2 0,6
0,45 243 47 70 28 24,8 18 74 11 2,7 0,7
05 2947 53 84,6 32 29,9 21 9 1.2 32 0,8
0,55 3511 58 100,6 35 35,5 23 10,6 14 38 09
0.6 4121 6,3 178 38 41,5 25 12,4 15 4.4 1
0,65 4777 6,8 136,3 41 479 27 14,3 1.6 51 11
07 - - 156,1 4.4 54,8 29 16,3 17 58 11
0,75 - - 177 47 62,1 31 18,5 1.9 6.6 1.2
0.8 - - 199,3 51 69,8 33 208 1 74 13
0,85 - - 222,7 54 779 35 23,2 21 8,2 14
0.9 - - 2474 57 86,5 37 257 2,2 91 15
0,95 - - 2733 6 954 39 28,3 24 10 1.5
1 - - 3005 6.3 104,8 41 31 25 il 16
1,05 - - - - 14,6 4,3 339 26 12 17
11 - - - - 124,8 4,5 36.9 2,7 13,1 18
115 - - - - 1353 4.7 40 29 14,2 19
12 - - - - 146,3 4.9 43,2 3 15,3 19
1,25 - - - - 1577 51 46,5 31 16,4 2
13 - - - - 169,5 53 49,9 32 177 21
135 - - - - - - 53,5 34 18,9 2,2
14 - - - - - - 571 35 20,2 23
145 - - - - - - 60,9 3,6 215 24
15 - - - - - - 64,8 37 22,9 24
155 - - - - - - 68,8 39 24,3 2,5
16 - - - - - - 72,9 4 257 2,6
1,65 - - - - - - 771 41 27,2 2,7
17 - - - - - - 815 4,2 28,7 2,8
175 - - - - - - 85,9 4.4 30,2 2,8
18 - - - - - - 90,4 4,5 318 29
185 - - - - - - 95/1 4,6 334 3
19 - - - - - - 99,9 4,7 351 31
1,95 - - - - - - 104,8 49 36.8 32
2 - - - - - - 109.8 5 385 3.2
2,05 - - - - - - 14,9 51 40,3 33
21 - - - - - - 1201 52 421 34
215 - - - - - - - - 44 35
2,2 - - - - - - - - 45,8 3,6
2,25 - - - - - - - - 478 37
23 - - - - - - - - 49,7 37
2,35 - - - - - - - - 517 38
24 - - - - - - - - 537 39
2,45 - - - - - - - - 55,8 4
2,5 - - - - - - - - 579 4.
2,55 - - - - - - - - 60,1 41
2,6 - - - - - - - - 62,2 4,2
2,65 - - - - - - - - 64.4 43
27 - - - - - - - - 66,7 44
2,75 - - - - - - - - 69 4,5
28 - - - - - - - - 7.3 4,5
2,85 - - - - - - - - 737 4,6
29 - - - - - - - - 761 47
2,95 - - - - - - - - 78,5 4.8
3 - - - - - - - - 80,9 4,9
3,05 - - - - - - - - 834 5
31 - - - - - - - - 86 5
315 - - - - - - - - 88,6 51
32 - - - - - - - - 91,2 52
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Tabnuua norepb Hanopa ans BogonpoBoAa
RAUTITAN flex / RAUTITAN his 16-25 flex his

RAUTITAN flex/his 16 x2,2 DN 12 20x2,8DN 25 25x3,5DN 20
Pacxop, n/c Morepn, m6ap/m Cropocre, Morepn, m6ap/m Cropocre, Morepn, m6ap/m Cropocre,
m/c m/c m/c
0,01 0,3 01 0.1 01 0 0,04
0,02 0.8 0.2 0,3 01 01 0,08
0,03 1,6 0.3 0,6 0.2 0,2 012
0,04 2,6 0.4 0,9 0.2 0,3 016
0,05 39 0,5 14 0,3 0,5 0,2
0,06 53 0.6 19 0.4 0,7 0,24
0,07 6.9 0.7 2,5 0.4 0,9 0,28
0,08 87 0.8 31 0.5 11 0,31
0,09 10,7 0.9 3.8 0.6 13 0,35
01 12,8 0.9 4,6 0.6 1,6 0.4
015 26,1 14 9.3 0.9 3.2 0,6
0.2 43,5 19 15,4 12 53 0.8
0,25 64,8 24 22,8 15 78 1
0.3 89,9 2,8 31,6 18 10,8 12
0,35 18,8 33 41,6 2] 14,2 14
0.4 152,3 3.8 52,9 2,5 18 16
0,45 1874 4,3 65,4 2,8 22,2 18
0.5 2272 4,7 791 31 26,8 2
0,55 270,5 53 94 34 31,8 2,2
0.6 3173 57 1101 37 37.2 2,4
0,65 3677 6.2 127.3 4 43 26
0,7 - - 145,8 4,3 49,2 28
0,75 - - 165,3 4,6 55,7 29
0.8 - - 186,1 4,9 62,6 31
0,85 - - 208 52 69,9 33
0.9 - - 231 55 775 35
0,95 - - 255,2 58 855 37
1 - - 280,5 6,1 93,9 3.9
1,05 - - - - 102,7 41
11 - - - - 11,8 4,3
175 - - - - 1213 45
12 ] ) R ; 131 47
125 - - - - 1413 49

13 _ - - - 151,8 51




Tabnuua norepb Hanopa ans Bogonposoaa
RAUTITAN flex / RAUTITAN his 32-63 flex his

Cuctema sogocHabxeHns RAUTITAN

R:::II:QN 32x4,4DN 25 40x5,5DN 32 50x6,9DN 40 63x8,6 DN50
Pacxop, n/c  Motepu, m6ap/m Cropocre, Motepu, m6ap/m Cropocre, Motepu, m6ap/m Cuopocre, Motepn, m6ap/m Cuopocre,
m/c m/c m/c m/c

0.1 05 0,2 0,2 0,2 0.1 01 0 01
0,2 1,6 0,5 0,5 0,3 0,2 0,2 01 01
0,3 32 0,7 11 0,5 04 0,3 0.1 0,2
04 53 0,9 18 0,6 0,6 04 0,2 0,2
0,5 79 1,2 27 0,8 0,9 0,5 0,3 0,3
0,6 10,9 1.4 37 0,9 13 0,6 0,4 04
0,7 14,4 17 4,9 11 17 0,7 0,6 04
0,8 18,3 19 6.2 12 2,2 0.8 0,7 0,5
0,9 22,6 2] 77 14 27 0.9 0,9 0,6
1 273 24 9.3 15 32 1 11 0,6
11 325 2,6 n 17 3.8 11 13 0,7
12 38 2,8 12,9 18 4,4 1,2 15 0,7
13 44 31 14,9 2 51 1,3 17 0,8
1.4 50,3 3.3 17 2] 58 1.4 19 0,9
15 52 35 19,3 2,3 6.6 15 2,2 0.9
16 64,2 3.8 21,7 2,4 74 1,6 2,4 1
17 n7 4 24,2 2,6 8,3 17 2,7 1
18 79,6 4,3 26,8 2,7 9,2 17 3 11
19 879 4,5 29,6 2,9 101 18 33 1,2
2 96,5 4,7 32,5 3 mna 19 3.6 1,2
2] 105,6 5 355 3.2 12,1 2 4 13
2,2 15 52 38,6 33 13,2 2] 4,3 1,3
2,3 - - 41,9 35 14,3 2,2 4,7 14
24 - - 45,3 3,6 15,4 2,3 5 15
2,5 - - 48,8 38 16,6 2,4 54 15
2,6 - - 52,4, 3.9 17.8 25 58 1,6
2,7 - - 56,2 4] 191 2,6 6,2 17
28 - - 60,1 4,2 20,4 27 6,7 17
2,9 - - 64,1 4,4 21,7 2,8 71 18
3 - - 68,2 4,5 231 29 75 18
31 - - 72,4 4,7 24,5 3 8 19
32 - - 76,8 4,8 26 31 8,5 2
33 - - 812 5 27,5 3.2 9 2
34 - - 85,8 51 29 3.3 95 2]
35 - - - - 30,6 34 10 2]
36 - - - - 32,2 35 10,5 2,2
37 - - - - 339 36 n 2,3
38 - - - - 35,6 37 1.6 2,3
39 - - - - 373 38 12,1 2,4
4 - - - - 391 3.9 12,7 2,4
471 - - - - 40,9 4 13,3 25
42 - - - - 427 41 13,9 2,6
43 - - - - 446 42 14,5 26
44 - - - - 46,5 43 151 2.7
45 - - - - 485 44 157 2.8
46 - - - - 50,5 45 16,4 2.8
47 - - - - 52,6 46 17 2.9
48 - - - - 54,6 47 177 2.9
49 - - - - 56,7 48 18,4 3

5,0 - - - - 58,9 4,9 19,1 31
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Koa¢duumeHTbl MecTHbIX conpoTuBneHuni {

ansa ¢utuHroe RAUTITAN cornacHo DVGW W 575

KoaddpuueHT mecTHOro conpotusnexus {

Ne Bup mecTHoro ::i::-:::::::u paduueckmii Auamerp Tpy6onpoeopa d,
COMpOTUB/IEHUSA <DVGWW 575 CUMBOS 16 20 25 32 40 50 63
DN12 DN15 DN 20 DN 25 DN 32 DN 40 DN 50
Tooi = -
1 pounik A 38 36 4,4 38 4.2 26 24
Ha oTBeTBNEHUe +v
A
2 TpoiiHuk Ha npoxop, D + 10 0,9 11 0.9 10 0,5 0.4
Tooii - —
3 pounmk TG * 39 38 45 39 44 27 24
Ha pasgeneHue noToka v
TpoitHunk V+
4 Ha OTBETB/IeHNe TVA 9,0 8,0 8,6 6,3 72 41 38
NPV CAMSIHAW NOTOKa — —
5 TpoiiHuK Ha npoxog, VD + 173 13,5 16,4 12,2 14,2 78 71
NPV CAUSIHAW NOTOKA T»___>
o Ny e
g IPoiHMKTIPY BCTpeNHOM VG _I_ 98 9.2 96 7.3 85 52 49
notoke +
A
7 Otsop 90° W90 H 37 3,6 4] 3,6 42 2,5 2,3
1%/
8 Otsop 45° W45 + - 12 18 11 17 10 0,6
9 MNepexopn anameTpa RED —>—. 0,6 0,6 0,6 0,6 0,5 04 -
v
10 HacTeHHblit yronbHuk WS V*|_E 15 16 15 - - - -
1 IMpOTOUHBIN HAaCTeHHbIR WSD vaE 14 1 R _ R - R
YrOnbHUK
v ” —
2 MpOTOYHbIN HAaCcTEHHbIN WSA fNE 18 19 ) ) ) ) )
yronbHWK Ha Bogopasbope v
—
13 Konnektop STV | V+| | 10 11 - - - - -
14 CoepuHuTenbHas mygta K 0,6 0,6 0,7 0,6 0,5 0,3 0,3




TpaHcnopTUpOBKa U XpaHeHUe

WUcnonbzoBaHue Tpy6
M 3/1IeMEHTOB CUCTEMDI

Puc. 51 3aiymta cuctemsbl oT NPsiMbIx COMHEYHBIX Tyyes

Tpy6bl U KOMMOHEHTbI CUCTEM HEOBXOAMMO 3aLLMLLATD
OT yNbTPadMoNeToBoro U3fyyeHus BO Bpemsi TpaHCrop-
TUPOBKM U XpaHeHUs.

CnenyeTt usberatb noBpexaeHuii Tpy6 1 ocTanbHbIX

KOMMOHEHTOB CUCTEMbI.

B aTux Lensix Heobxoanmo:

- C OCTOPOXXHOCTbIO BbIMOMHATb MOFPY3KY U Pasrpysky;

- NepeBO3uTb, yuNTbIBasi 0CO6EHHOCTU maTepuana;

- He BOJIOYUTb MO 3eMsIe M MPOYUM MOKPBITUSIM;

- CK/1aAMpoBaTh Ha NIIOLLaAKe, UCKIIIoYaloLLei nona-
[aHus NPeAMETOB C OCTPbIMU KpasiMu;

- 3aLUMLLATb OT MEXaHU4YECKUX NOBPEXAEHUN;

- 3aLUMLLATb OT rPsi3K, MblIK, LLEMEHTHbIX PACTBOPOB,
Macerl, XX1poB, KpacoK, pacTBOpUTESNEN, XMMUKATOB,
BNarv v np.;

- 3aLUMLLATb OT COSTHEYHbIX JTy4ei, NOCPeaCcTBOM CBETO-
HEMPOHMLLaeMON NeHKK, M6 APYrUX HeMpo3payHbIX
maTepuasnos;

- BO Bpemsi NPOBeeHUs CTPOUTESIbHbIX paboT He Jony-
CKaTb A/IMTENIbHOMO BO3AENCTBUS CONMHEYHbIX Ny4el;

- CHMMaTb YNaKoBKY HeMoCpeACTBEHHO Mepes Hayanom
pab6ort;

- cobniogaTtb rurveHuyeckue TpeboeaHus (Hanpumep:
3aKpbITHe KOHLOB TpY6, 3aLuTa GuTUHIroB, cobnto-
neHve Hopmbl VDI 6023 — npoekTupoBaHuWe B COOTBET-
CTBUM C TPEBOBAHMAMU FUMMEHbI, MOHTAX W 3KCMya-
Tauusi cMCTeM NUTLEBOIO BOAOCHaBXeHHs).

Puc. 52 He knacTb Tpy6bl HG MOBEPXHOCTb U3 MATePMAsa
C OCTPLIMM KPasiMu

Cuctema sogocHabxeHns RAUTITAN
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LleHTpoBka ¢puTHHros

Puc. 53 He Beinpasnsits monotkom!

3awmTa OT KOppPO3UK UK
noBpeXaeHus

Puc. 54 [NpegoxpaHsiTs o kopposun!

Puc. 55 AHTUKOPPO3WOHHAS 3ALLUMTA METASI/TUYECKUX COEAMHM-
Te/IbHbIX 3/1eMEHTOB

- GUTUHIK, TPYyBbI U HAABMKHBIE MMIIb3bl HEO6X0AUMO
3aLLMLLaTh OT BHELLIHEro BO3AEWCTBUS BNaru;

- crnepyeT ybeanTbCs, YTO NMpYMEHsIeMble YNIOTHUTENH,
CpeACTBa OYNCTKM, MOHTaXHas NeHa U T.M. He cofepxat
BELLLeCTB, BbI3bIBaOLLMX AerpafaLmio matepmanos Tpy6
1 GUTUHIOB, HaNpUMep, pacTBOpa aMmmuaka, aMmmMuako-
cofiepXaLLx KOMMOHEHTOB, apOMaTUYECKUX N
KMcnopopcoaepyKaLLMx pacTBopuTeneii (Hamnp. keToHa
1 adupa), X1opyrneBoAopOAos;

- GUTUHIY, TPY6bI M HAABUXKHBIE MMIb3bl HEO6XOAUMO
3aLLMLLATh OT FPSi3U, CTPOUTESIbHOW MbiNK, LIEMEHTa,
macna, Xupa, Kpacku, naka, NpornuTKu, FPyHTOBKM,
pacTBopuTenen v T.o;

- Tpy6onpoBofbl JOMKHbI 6bITb 3aLLMLLIEHBI B arpec-
CUBHbIX cpefax (Hanpumep, 6eToHHas 3anueka, ucna-
PeH1st MOPCKoi Bofbl, CPEACTBA OYMCTKM), @ TaKKe OT
MPOHUKHOBEHUS arPECCUBHbIX ra30B, ra3os, BblAessio-
LLIMXCS1 IPY BPOXEHUM U T.N.;

- CUCTeMy HeObXOAMMO 3aLLMTUTL OT MEXaHUYeCKnX
NOBpPEeXAeHWii (Hanpumep, B Nepuop CTPONTENbCTBa,
B6/IM3K TPAHCMOPTHBLIX MarucTpasnei, oT BO3AeNCTBUS
MaLLIVH M MeXaHU3MOB, OT MOBPEXOEHM

YXMBOTHBIMM U T.M.).

RAUTITAN PX

CnepyeT ucnonb3oBaTb cripeu Ans 06HapyXeHUs yTeyek

(Hanpumep, NneHoobpasyioLLme CPeacTBa) TONbKO C

pencteylomm ceptudurkatom DVGW, pekomeHayoLLmm

ux ansa s3anmogencrensa ¢ PPSU n PVDF;

- MPUMEHSITb TOMbKO T€ YNMOTHUTENW, NPOKITaAKK,
M30JIEHTY M XXUAKME CPeACTBa, KOTOpble PEKOMEH0-
BaHbl X M3roToBUTENsAMK Ana B3aumopenctemsa ¢ PPSU
n PVDF;

- MpOBEepSITb NMPU MOHTAXe COeANHUTENbHbIE 3NIeMEHTHI
Ha COBMECTMMOCTb C KaXXAblM U3 UCMOJIb3YeMbIX
BELLIeCTB;

- He JoMycKaTb KOHTaKTa C apoMaTU4eCcKUMM U KUCIo-
POACOAEPXaLLMMM pacTBOPUTENSMU (Hampumep,
KETOHOM 1 3GUPOM), @ TaKXKe C ranoManupoBaHHbIMM
yrnesofopofamu (Hanpumep, XnopyrneBofopogamu);

- He JonyckaTb KOHTaKTa C BO4OPaCTBOPVMbIMM aKpuio-
BbIMM flakamu, MPOMMTKaMu ¥ FPYHTOBKamMM.

RAUTITAN SX

He ncnonb3oBaTh Npoknagku U ynaoTHUTENbHbIE KOMbLa

(Hanpumep, 13 TerioHa), KOTopble NPU KOHTaKTe C BOAOW

MOTYT BbIAENATb MOHbI X110Pa;

- MPUMEHSITb TOSbKO Te YMIIOTHUTENM, KOTOPbIE He Bblfe-
NS0T UOHBI XJ10pa Mpu KOHTaKTe ¢ BOAOW;

- BO M3bexaHne KOPPO3nM 3a30p0OB PUTUHIOB
RAUTITAN SX pekomeHayeTcst IPUMEHSATb 1eH.

[o6aeku B BOAY
MpumeHeHWe MHFMBUTOPOB 1 APYrMX MPUCATOK MOXKET
BbI3BaTb NOBpeXaeHue Tpybonposoaa.

®

Mpu npoknapgke Tpy6onpoBoAoB B 30HaX, IAe BOSMOXHO
BO3[eNCTBME Ha HUX OTPULLaTENbHBIX TeMnepaTyp,
Tpy6onpoBoabl HeobxoaMMO 3aLLMLLLaTEL OT 3aMep3aHus.

B 30Hax oTpuLaTenbHbIX TeMMepaTyp, TakmMx Kak
[SIUTENbHO HeOoTanANBaeMble MOMELLEHNS, TEeMN/I0MU30-
NSLMKW, KaK Npasuno, 6oiBaeT HeQOCTaTOuHO, YTO6bI
npenoTBpaTUTL 3amep3aHue TennoHocuTens B Tpy6onpo-
BOAax.

B Takux 30Hax cregyeT civBaTh TerfoHocuTeNb U3 Tpy6o-
MPOBOLOB UMW MpesycMaTpuUBaTh MOMyTHbI 060rpes
Tpy6onpoBogos. Heobxoavmble ycTpoiicTea st 3Toro
cnepyet npegycmaTpuBaTh Ha CTagum NPOEKTUPOBaHWS.



Cucrema

LUyMonorioLaoLLen
KaHanusawuum

RAUPIANO PLUS
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[aHHas TexHn4eckas nHdpopmaums aeiAcTBUTENbHA
c sHBaps 2016 ropa.

C n3paHvem naHHoON TEXHUYECKON MHbOopMaLIMK Bce
NnpexHue TeXHUYEeCcKne MHGopMaLMK Mo CUCTEME LLIYMO-
nornotyatoLLie kaHanusauum RAUPIANO PLUS TepsitoT
cuny.

Halum TexHUMYeckme [OKYMEHTbI 418 CKauMBaHUS

Bbl moxxeTe HaiiTu Ha Hallem caiiTe www.rehau.ru.
ABTOpCKME NMpaBa Ha [OKYMEHT 3aLLMLLEHbI.

370, B NepByto o4epenb, KacaeTcs Npas Ha Nepesop,
nepeneyaTky, CHATWE KOMWUIA, UCNoMb30BaHWe B paguone-
pemadax, BocrpovssefeHne Ha GoToMexaHUYeCKMX Uu
OpYrux nonobHbIX cpeacTaax.

CoxpaHeHve faHHbIX MaTepu1anoB Ha No6bIX HOCUTENSX
3anpeLueHo.

Bce eanHuLbl mepbl n Beca SBNKIOTCA HOPMaTUBHBIMU.
OLIMBKM M U3MEHEHMNS UCKITIOUEHDI.

B cBs3u c BBegeHuem B 2012 rogy nporpammbl SAP Hawm
HoMepa apTUKY/oB MaTepuanos 6binv U3MEHEHbI.

B 06HOBNEHHbIe HOMepa apTVKy/I0B MaTepuanos fobas-
neHbl 2 undpbl: cTapbil Homep apTukyna: 123456-789,
HOBbI Homep apTukyna: 11234561789.

B paHHoW TexHn4eckomn nHdbopmaumm nobasneHHble
Lmdpbl B Homepe apTuKyna rpaduyecku BolgeneHbl
MapKepoM.

Hanpumep,

234561789
lMpocbba Bo Bcex 3asBKax, 3aKasax, Hak/agHbIX U cHeTax

yKa3blBaTb Tofbko 11-3HayHbIN HOMEp apTuKyna maTte-
pvana.




YxazaHus

K TeXHU4YeCcKon uHpopmauum

Yka3zauus K gaHHOW TexHU4ecKoi nHpopmaumn

HopmartueHbie Tpe6oBanus

[aHHas TexHuyeckas uHbopmaums fencTenTenbHa
ans lepmanum n Poccun.

nVIKTOFPaMMbI MU NoroTuvnbl

A MeponpusTvsi no TexHuke 6esonacHocTu

§ Ccblinika Ha HOPMaTUBHbIA JOKYMEHT
@ BaxHasi vHpopmauus,

KOTOpasi AO/KHA YYUTHIBATHCS
@ NHdbopmauysi B UHTepHeTe

Balum npenmyuectea
peumy

®

[nsa Baluei 6e30nacHOCTM 1 AN KOPPEKTHOIO
MCMob30BaHUs HaLLel NPOAYKLMN Mbl pEKOMEHAYEM
npoBepuTb, UMeeTcst n y Bac B pacnopsixeHuu
TexHuYeckas Hpopmaumsi HoBo Bepcuu. [laTa Bbinycka
BaLueii TexHuyecko MHGOpMaLmmM Bceraa HamnevaTaHa
CneBa BHU3Y Ha 06/I0XKe.

AkTyanbHyto TexHu4eckyio MHbopmauumio Bbl moxeTe
nony4uTb B 6nmxariem k Bam 6topo no npogaxkam
REHAU, a Takke HaliTu Ha Hallem caiiTe www.rehau.ru.

®

- [MpouwnTainTe, NoxanyncTa, BHUMATENbHO U MOMHOCTbIO
Mepbl M0 TeXHUKe 6e30MacHOCTH, @ TaK)Ke PyKOBOACTBO
o aKcnnyaTauuu B Lensix obecneveHvs Bawen
6e3onacHocTK 1 6esonacHOCTV Apyrux nu.

- CoxpaHsiTe pyKoBOACTBO M0 3KCMNyaTaLum U epxuTte
ero Bcerpa nop pyKoi.

- B cnyuae ecnu mepbl no TexHuke 6esonacHoCcTv unu
oTAesnbHble MYHKTbl UHCTPYKLMK MO MOHTaXY HesICHbI
ans Bac, o6patutecs B 6nnkaiiiee k Bam 6topo no
npopgaxam REHAU.

61

Cuctema kaHanusaumm RAUPIANO PLUS



62

WUcnonbzoBaHue cornacHo npeanucaHuvio

Cucrema wymonornowatoLueid kaHanusauum RAUPIANO
PLUS moxeT akcniyaTupoBaTbCs U yCTaHaBIMBaTLCS
TOMbKO COMacHO OMMCaHUMIO B AaHHOW TeXHUYeCKon
nHdopmaumu. JTioboe opyroe NpUMeHeHWe, He COOTBET-
CTBYIOLLIEE OMUCAHUIO, HEQOMYCTUMO.




OnucaHue cucrtembl

DyHkuun

RAUPIANO PLUS - aTo yHMBepcanbHas LuymonorsoLLa-
loLLas 6e3HanopHasi cucTema kaHanmsauum ons
npoknagkv BHYTpu 3aaHus u B rpyHTe cornacHo DIN EN
12056, DIN EN 752, DIN 1986-100 v CI1 30.13330.2012.
JTa yHMBepcasibHas KaHanM3aLumMoHHas CUCTeMa UCMonb-
3yeTcsl Kak B UHAMBUAYabHBIX XXUMbIX OMaX, TaK U B
MHOMO3TaXHbIX 3AAHMUSAX.

RAUPIANO PLUS BoinyckaeTcsi Ha gnameTpsl ot Dy 40
no Dy 200. Cucrema obnagaeT LUMPOKUM acCOPTUMEHTOM
(acoHHbIX YacTel v 3NIEMEHTOB KpereHust.

XunuwHoe cTtpoutenncTeo

RAUPIANO PLUS - aTo yHuBepcanbHas cuctema 6e3Ha-
nopHow kananusauuu cornacHo DIN EN 12056, DIN
1986-100 1 CM 30.13330.2012 B 30aHuaX, KaK cTaH-
[apTHas KaHanusaums 6es creuunanbHbix TpeboBaHmii

Mo LLYMOMOT/IOLLEHMIO, TaK U B 3AaHUSAX C MOBbILLIEHHbIMM
Tpe6oBaHMAMM MO LLIYMOMOM/IOLLEHMUIO

(VDI-Tpe6oBaHusa 4100).

Hanpumep, ons:

- WHAMBMAYaSIbHbIX XWSIbIX JOMOB;
- MHOrOKBapTUPHbIX 3AaHUIA;

- PSIAOBON 3aCTPOVIKM.

KpynHble 06beKTbl

RAUPIANO PLUS moxeT Takxe NpumeHsITbCA ANs
KPYMHBIX 06BbEKTOB C MOBbILLEHHBIMW TPeBOBaHUSMU MO
wymousonsiuum (VDI-Tpe6osanusa 4100). bnarogaps
CBOWMM BbICOKVM 3BYKOM3OMSILLMOHHBIM CBOWCTBaM
cuctema RAUPIANO PLUS wwupoko ucnonbsyetcs ans:

- oTenewn;

- 0UCHBIX 30aHWI;

- 60MbHULL.

RAUPIANO PLUS otBeuvaeT Bo3pacTatoLLiel noTpebHocTH
niofei B CMIOKONCTBUM U OTAbIXE U 06ecreynBaeT BbICOKNIA
aKyCcTU4eckunin KomepopT.

CornacHo DIN EN 1457 paspeLueH nepexog ¢ Tpy6 u
dacoHHbix YacTteit RAUPIANO PLUS oguHakoBoro
BHYTPEHHEro AUamMeTpa Ha KaHa/IM3aLMOHHYIO CUCTeMY
HT cornacHo DIN EN 1451 unu cuctemy Hapy»Hom KaHa-
nusaumm KG cornacHo DIN EN 1401 6e3 ncnonb3oBaHus
crneumanbHbIX MePeXoAHUKOB.

MNMpoknanka Tpy6 B rpyHTe

Cucrema RAUPIANO PLUS ponyuieHa gns yknagku Tpy6
B rPYHTE BHYTPY M BHE 30aHMIA.

Yknagky crnegyeT npoBoAMTb COriacHo TpeboBaHusM
DIN EN 12056,

DIN EN 752, DIN 1986-100, DIN EN 1610,

a Tarke CINM 30.13330.2012.

KyxHnu

Cuctema RAUPIANO PLUS npurogHa B kauecTse
cBOpHbIX U MarncTpanbHbix TPy6onpoBoaoB A1s 0TBoAa
YKMPHbIX CTOYHbBIX BOA, 40 XXMPOYIOBUTENS C KYXOHb.

Mpv yoaneHHOM pacronoXeHWM XXMPOYTOBUTENEN MOXKET
notpeboBaTbCs COMYTCTBYIOLLAs NpoKaaka Tpy6 cuctem
oTonseHus. 3To cNocobCTBYET yAaNeHNIO XXMPOBbIX OT/IO-
KEHUN.

TemnepaTypa maTepumana oTonuTeNbHbIX TPY6 He [OMKHa
npesbiwatb 45 °C.
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lNMpumeHeHue B cucTtemax BeHTU-
nauum cornacHo DIN 18017-3

RAUPIANO PLUS moxeT ncnonb3oBatbcsi B 04HO- U
[BYXKBapTUPHbIX fomax (knacc 3aaHus 1+ 2 cornacHo
MBO/LBO) onsa ueHTpann3oBaHHOIo U AeLeHTPann3o-
BaHHOrO yAaneHust BO3AyXa U3 BaHHbIX, TyaneTos u
KyxoHb cornacHo DIN 18017-3. [Insa 3tux knaccos 3gaHui
B 06/1aCTU BEHTUIAILMM CrielparnbHble TpeboBaHMsS NpoTK-
BOMOXapHOW 3aLLMTbl OTCYTCTBYIOT.

OcobeHHO Npu pacnonoXeHHbIX ApYr Haf ApYrom
BaHHbIX KOMHaTax U /Mnu TyaneTax Mbl peKkoMeHayem
1cronb3oBaTh B kKayecTBe c60pHOro kaHana s
yoanexus Bo3gyxa Tpybonposog RAUPIANO PLUS
amameTtpom Dy 110.

—}

= im

Puc. 56 Cuctema BbiTsxkHOM BeHTUAsLMM 13 Tpy6 RAUPIANO PLUS
T KpbiLLHbIf 251emeHT

2 [nbkas nogsoaka

3 BbITsxHOM BEHTUAATOP

4 Tpy6onposoasl RAUPIANO PLUS

5 [Isyxpactpy6Hasi my¢ta

6 3arnyuku

MecTHble BbITSDKHbIE CUCTEMbI

Mpu moHTaxe cncTembl HEO6X0AMMO 06paTUTL BHUMaHWE
Ha To, YTO B MoABase credyeT yCTaHaBIMBaTb PEBU3UM.
Mx ycTaHaBnuBatoT ¢ aByxpacTpybHbiMu mydTamm

¥ 3arnyLLKaMK, KOTOpble MOryT BbiTb yaaneHbl npu
MpoymncTKe.

Ha BbicoTe BeHTUNATOPa Ha CTOsIKe yCTaHaBNVBaeTCs
TpoviHuk Dy 110/75/87° ¢ nepexonom Ha Dy 80 u npsimoii
y4acTok.

Ha npsimoit yyacTok 1 Ha LUTYyLIep BeHTUNsiTopa ofeBa-
eTcs rMBKuU rodpupOBaHHbI BO3AYXOBOA (BHYTPEHHUM
pnametpom 80 mMm) 1 3aKpensieTcs ¢ MOMOLLbIO
06bI4HBIX XOMYTOB /151 FodPUPOBaHHbIX BO3AYXOBOOB.

®

Mpu KpenneHun rubkUx cTanbHbIX BO34YXOBOAOB AN
KPENIEHWs N YNINTOTHEHUS Ha LUTYLLepax AO/MKHA
MCMosb30BaTbCs YMMOTHSOLLIAS IEHTa Ha OCHOBE
6yTunkayyyka.

- K BbiTaxHoMy cTosiky auameTpom Dy 110 moryT
noakntoyaThcs A0 4 LeHTPo6eXHbIX BEHTUISATOPOB.

- YnaneHue Bo3adyxa U3 KyXOHb (KpOME BbITSXKKW Hag,
MSITON) [OMKHO OCYLLIECTBNATHCS COBCTBEHHBIM
BEHTUNIATOPOM Yepes BbITSHKHOW BO3[YXOBOA BaHHOM/
Tyanerta.

- lMopxnioyeHne MecTHOM BbITAXKMW Hag NIUTON
K 06LLIeMY BO3[yXOBOAY He pa3peLleHo, yaaneHune
BO3[YyXa AO/MKHO MPOUCXOANTb Yepes OTAeNbHbIE
BO3[yXOBOZbI.

- [puTouHbIii BO3AYX AoMXeH nocTynaTb 6e3 cneumanb-
Horo o6opynoBaHWs (Hanp., Yepes HemmoTHOCTH
B OrpakAaloLLIMX KOHCTPYKLMSIX 30aHus).

®

B cucTemax BbITAXXHON BEHTUISILMM C BO3AYXOBOAAMU U3
Tpy6 RAUPIANO PLUS moryT ncrnonb3oBaTtbcsi 0ceBble
BEHTU/IATOPHI (C AaMETPOM NPUCOEAUHUTENBHOIO
wtyuepa 80 mm), paspeLLeHHble K MPUMEHEHWIO

B CUCTEMAX BEHTUIIILIMM XXWUNbIX 30aHUN COracHo

DIN 18017-3 n CI1 30.13330 2012.

MepeceueHue cTosika c KpoBnei

[lns nepeceyeHus ¢ kpoBnen HEOGXOAMMO MCTOMb30BaTh
COOTBETCTBYIOLLLYIO, YCTOMYMBYIO K aTMOCHEPHOMY
Bo3aencTBuMio pacoHHyto YacTb. OHa NpucopcoeanHseTcs
K BEHTUNSALUMOHHOMY cTosiky u3 Tpy6 RAUPIANO PLUS
HWXe KpoBnu. BoamoxHomy 06pa3oBaHuio KOHAeHcaTa
LOMKHbI MPensiTCTBOBaTb COOTBETCTBYIOLLIME MEPOMPHU-
ATHS.

CucTembl LeHTpanM3oBaHHOro BO3AYXOYyAaneHus

lNpu LeHTpan3oBaHHOM BO3[yXOyAaneH!n BMecTo
MECTHbIX OCEBbIX BbITS)KHbIX BEHTUNSITOPOB UCMONb3Y-
l0TCS BO3AyXx03ab0pHble yCTpoNCTBa. YaaneHue 3arpss-
HEHHOro Bo3ayxa obecrneynBaeTcs KpbILLHbIM BEHTUS-
TOpOM.

CucTembl LLEeHTPanM30BaHHOMO BO3AYXOYAaneHUs peaKo
MPVMEHSIIOTCS B O[HOKBAPTUPHbIX AOMAaX.

Cucrtema ueHTpanmsoBaHHOM
nbiney6opkun VACUCLEAN

bnaropapsi cBovM NpeBOCX0AHbLIM 3BYKOM30MALIMOHHBIM
CBOWCTBaM W FMafKoMy BHyTPEHHEMY CII0l0 CUcTema
RAUPIANO PLUS nopgxoguT ansi cucTembl LIEHTpanuso-
BaHHOW Nblney6opKu.

REHAU npepnnaraet cuctemy LieHTPann3oBaHHo Mblniey-
60pkn VACUCLEAN, cocTosiLLyto 13 LieHTpasibHOro nbise-
coca, TpybonpoBoaoB v hacoHHbIX YacTel, KPEMIeHun,

a Takxe BcacblBatoLLMX po3eTok. [logpobHyto nHpopmavmio
Bbl HalpeTe B rnaBe «Cuctema LieHTpanvM30BaHHOM Mbiney-
6opku VACUCLEAN» unu B uHtepHete www.rehau.ru.



O6nacTb npumeHeHus

Puc. 57 Tpybbi n pacoHHble yactu RAUPIANO PLUS

Cucrema wymonornowatoLuein kaHanusaumum RAUPIANO

PLUS nopxogut ons 6e3HanopHol kaHanusaumm

cornacHo DIN EN 12056, DIN EN 752, DIN 1986-100

1 CIM 30.13330.2012 BHYTpK 30aHUIA, a TaKxKe Ans

YKNafKu B FPYHT BHYTPM U BHe 3AaHust. [JlaHHas cuctema

MMeeT cepTUPMKAT HEMELIKOrO UHCTUTYTa CTPOUTENBHON

TexHuku (DIBt) bepnux (ABZ-42.1-223).

Tpy6bl, pacoHHbIE HACTU U YNIOTHUTENbHbBIE 3NTEMEHTDI

BblgepxuBatoT Temnepatypy fo 95 °C (kpaTKoBpeMeHHO).

OHu nopaxopsAT ANst 0TBOAA XMMUYECKM arPeCcCUBHBIX

CTOYHbIX BOA, € Ynciiom pH — ot 2 (kmucnas cpepa)

10 12 (wenoyHas cpega).

OrHecTolKoCTb COOTBETCTBYET Knaccy B2, matepuan Tpy6

HopMmanbHo BocnnameHsioLmiics cornacHo DIN 4102.

CoenvHeHus Tpy6 COXpaHsIlOT repMeTUYHOCTb 10

BHYTPEHHero n3bbIToyHoro fasneHus Boapl 16ap

(10 m BogsiHOrO CTONGA).

Tpy6bl 1 bacoHHbIe YacTW Hernb3s UCMONb30BaTL ANS:

- TpybonpoBoAoB, ASIMTENbHO paboTaloLLMX Npu Temne-
patype 6onee 90 °C (kpaTkoBpemeHHo 95 °C);

- TpybonpoBOAOB, OTBOASILLMX CTOYHbIE BOAbI, COAEP-
)alume 6eH3nH unu beHson;

- Hapy>HbIX Tpy60npoBoAoB.

Mpwv npoknapke Tpy6 npu TemnepaTypax Hke —10°C

cnepyeT NPOBECTU AOMNOSTHUATESIbHbIE UCMbITaHUS

cornacHo DIN EN 1451.

Cucrema RAUPIANO PLUS npoluna npoBepKky Ha mopo-

30cTolikocTb. Ee Tpy6onpoBoabl MapKMpytoTcs 3HaKOM

«cHexunHka» cornacHo DIN EN 1457 n DIN EN 1411

¥ MOTYT MOHTUPOBATBLCS U SKCMNYyaTUPOBaTLCS NpU

Temnepatypax go —10 °C.

®

[Insi KOHLLEBBIX Y4aCTKOB BEHTUSISILMOHHbIX KaHaMoB
cneflyet UCMonb30BaTh BMECTO Tpy6onpoBofAoB
RAUPIANO PLUS ycToituuBble K ynstpaduonetosomy
U3ny4eHuio Tpy6bl.

O6nactu npuMeHeHUs], He YNOMSIHYTbIe B AaHHOM TeXHU-
yeckoi MHbopmaLmm (creumanbHoe NpUMeHeHNe),
TpebyoT cornacoBaHmusi C HaLLMM TeXHUYECKUM OTAENO0M.
O6paluaiteck B bninxaiillee k Bam biopo no npopaxam
REHAU.

KoHcTpykuus Tpy6bl

CoBpemeHHble Tpybbl NpeAcTassoT coboi MHOro-
crnoiHble koHCTpyKumn. CBolcTBa Tpy6 cooTBeTCTBYIOT
BCEM HOPMaTWBHbIM TPe6oBaHUSIM.

Crenku Tpy6 cuctembl RAUPIANO PLUS cocTosT 13 Tpex
CroeB.

MeTop «caHABMYa» OTBEUAET COBPEMEHHBLIM KOHCTPYK-
TUBHBIM NpuHUMnam. Kaxxabli crioii BbIMONHseT onpepe-
NeHHYI0 QYHKUMIO B 06LLIEN HafeXHO paboTatoLLien
KOHCTpyKuun. MHorocnoiHas KoHCTpyKLus obecrnedmn-
BaET MOBbILLEHHYIO XECTKOCTb TPY6bl.

Y 1aponpoyHbIii 11 06nafatoLLmit
COMPOTUBIIEHNEM HAPYXHbIA CONA
113 NOAUNPONIUNEHA

— —_ - .......@ %.
T

113HOCOCTOMKMIA 11 TaaKmit
BHYTPEHHIIA CIOM U3 NONMNPONINEHa

BbICOKONPOYHbIA CPEAHWIA CNOiA
113 YCUIIEHHOTO MUHEPanbHbIMU J00aBKaMu
noaMnponuneHa

Puc. 58 KoHctpykuusi Tpybsl RAUPIANO PLUS

- Tpy6sl RAUPIANO PLUS coxpaHsitoT npo4HoCTb
Mp¥ TPAHCMOPTUPOBKE 1 XPaHEHUN Ha CTPOUTENTbHOW
nnoLlanke;

- WMetoT 3anac NpoYHocTM npu Temnepatypax go —10 °C;

- BO3MOXHa Hapy>Hasi Npoknagka Tpy6 co cpokom
cnyx6bl go 2 net;

- OMTUMasbHble rMAOPaBIMYeCcKUe XapaKTePUCTUKM.
lapaHTMpOBaHO UCKNIOYALOTCSA 3apacTaHne U OT/TIOKEHUS;

- HEM3MEHHO BbICOKOE LLIyMOMOrTIOLLEeHME.

IT1 cBOMCTBA AOCTUraAlOTCS 33 CHET TPEXCITONHOM

KOHCTPYKLMM TPYBbl U BbINOMHEHUST KaXABIM COEM

CcBOVX DYHKLMIA:

- BbICOKasi KOMbLieBasi MPOYHOCTb;

- MpeBOCXOAHas yaapHasi BA3KOCTb U yaapHasi
BSI3KOCTb MPY HU3KUX TeMMepaTypax Hapy>KHOro Cros;

- BbICOKasi YCTOMYMBOCTb K YNbTpaduoneToBomy
U3NyYeHuIo;

- W3HOCOCTOWMKMWI U rNagKuii BHYTPEHHWIN cno;

- BbICOKOMPOYHbIA CPeAHWIA CIION U3 YCUNEHHOro
MWHepasbHbIMW fobaBKamy NoNUNPonuIeHa.

Cucrema kaHanusauun RAUPIANO PLUS
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®dacoHHble YacTn

OnacHoCTb NpeacTaBnsioT MecTa NoBOPOTOB TPY6, Tak
KaK 3annoBblii C6poc BoAbl Bbi3blBaeT KonebaHus CTEHOK
Tpy60oNpoBOAOB. ITO MOXET HEraTUBHO OTPa3UTLCS

Ha aKyCTUYeCKMX CBOMCTBax Tpyo.

Y106b1 MUHUMK3UPOBaTL 3TOT 3 deKT 1 n3bexaTb Hera-
TWBHbIX BAVSIHUIA, B KPUTUHECKMX 061aCTX OTBOAOB
anameTtpom ot Dy 90 po Dy 125 nposeneHbl meponpu-
SITUS1 MO YCUMEHWIO MacChbl.

BcnencTeue atoro cTabunuanpyiotcs akyctuyeckume
XapaKTepUCTUKM, KOTOPble COKPaLLaloT pacnpocTpaHeHne
3BYyKa 1 TaKMM 06Pa30M MO3BOSISIOT NONy4nTh Bonee
BbICOKMI1 3G deKT LLIYMOMOr/IOLLEHVs B 30He yaapa.

Puc. 59 Otsog RAUPIANO PLUS c ycunexnem
B 30He yapHOW Harpy3Kku

3ByKOU30ONALMSA

Cucrema wymonornowatoLuein kaHanusauum RAUPIANO
PLUS rapaHTupyeT B 0fHOI U3 KNioueBbix obnacTei
BHYTPEHHUX MHXXEHEPHBIX CUCTEM KayeCTBO, CMIOKONCTBUE
1 KomdopT.

Bo Bpems npakTU4eCKMX U3MepeHUiA, MPOBEAEHHbIX
BCEMUPHO Npu3HaHHbIM LLITyTraptckum MHctutyTom
cTpouTensHon ¢puanku um. PpayeHxodepa, cuctema
RAUPIANO PLUS o6ecneunna ypoBeHb 3ByKOBOIO
[aBIIEHNS], NIEXALLMIN HUXKE CaMblX XXECTKMX TpeboBaHuWi
HopmaTuea VDI 4100.

KomnoHeHTbI cuctembl

Tpy6bi n pacoHHble yacTh

- W3 ycuneHHoro mvHepanbHbiMuU fobaBKkamu Nosmnpo-
nunexHa RAU-PP;

- 6enas okpacka (aHanornyHo RAL 9003);

- gmametpol Dy 40, 50, 75, 90, 110, 125, 160, 200;

- anuHbl ot 150 mm go 3000 mm;

- nonHas nporpamma ¢$pacoHHbIX YacTew;

- otsogbl o1 15° go 87° (Ot Dy 90 po Dy 125 ¢ yTtoniue-
HUEeM CTEHOK);

- TPOMHUKY;

- KpecToBWHbI;

- [BYXM/IOCKOCTHbIE KPECTOBWHBI;

- napannenbHble KPeCTOBUHbI;

- Apyrve cneumanbHble GacoHHbIe YacTu.

YnnoTrHuTenbHble a1eMeHTbI

Tpy6bl 1 bacoHHbIe YaCTU OCHALLAIOTCS Ha 3aBoAe pesu-
HOBbIMM YTIOTHUTETbHBIMU KOSIbLIAMU B COOTBETCTBUM
¢ DIN 4060, DIN EN 681-11 CIM 30.13330.2012*.
TeepoocTb: 60 £ 5 no LLopy.

Martepuan: ctupon-6yTtagueHoBbii kayuyk (SBR)

KpenexHbie anemeHTbI

Puc. 60 3anaTeHTOBAHHBIN LLYMOMOIOLLQIOLLIUIA XOMYT,
COCTOALLMI U3 ABYX 4ACTEN:

- 0OXKUMHOM XOMYyT

- OOPHbIA XOMYT

npoTuBonomapHaa 3awuTta

Mo cTeneHu orHecToMKOCTM TPyBONPOBOALI OTHOCATCS K
knaccy B2 cornacHo DIN 4102 C 112.13330.2012. Ans
npoxopa Tpy6onposogos RAUPIANO PLUS uepes orHe-
CTOMNKMWE NepeKpbITUS 1 CTEHbI UCMOMNbB3YIOTCS MPOTUBOMNO-
»kapHble maHxeTbl REHAU.

lMpu sTom HeobxoamMmo coboaaTh HaLMOHabHble
npaswuna NPOTUBOMOXaPHON 3aLLUThI U AeWCTBYIOLLME
CTpOUTENbHbIE HOPMbI U NPaBUna.

Puc. 61 [lNpotuBonoxapHasi maHxeTa kompakt



MNMpeumywiecTea Tpybonposoaos
avameTtpom Dy 90

.

Puc. 62 [uapasnndecky onTuMmuanpoBaHHbIi TposiHuk Dy 90

LLlymonornowatowyas kaHanusauust RAUPIANO PLUS
pornonHeHa Tpy6onposogamu guametpom Dy 90.

[ins npucoeaMHeHWsi rOpU30HTasIbHbIX Y4aCTKOB

k ctosikam cornacHo DIN EN 12056, DIN 1986-100

1 CIM 30.13330.2012 moryT NpuUMeHSTbLCS KaHanu3aum-
OHHble Tpy6bl anametpom Dy 90.

BmecTe ¢ TeM CnMocobHOCTb CaMOOUMCTKM KaHanusaLm-
OHHOW CUCTEMBI MPY NPUMEHEHUN IKOHOMSILLIMX BOAY
ycTaHoBOK obecrneyeHa c 06beMOM MPOMbIBHOM BOAbl OT
4 no 6 nutpos. Takum ob6pa3om, Bce KaHanNM3aLMOHHOe
obopynoBaHue 3aaHus (3 xunbix mogynsi) (Bknoyas
YNOXeHHbIN B noasane c6opHbit TpybonpoBog ) Bbinos-
HsieTcs Tonbko asyms auameTtpamu, Dy 90 n Dy 50.
BHyTpeHHui pnameTtp Dy 90 nossonset coenatb kaHanu-
3aLMOHHbIe CUCTEMbI KOMMAKTHBIMU, OCOBEHHO B NMpeanH-
CTaN/IMPOBaHHbIX MOAYNSIX.

TpoiHuk Dy 90/90/87° cHabxeH BHYTPeHHUM paguycom
¥ TeM CaMbIM MOBbILLAET FMAPaBINYECKYIo NPOVU3BOAN-
TENbHOCTb BCEN CUCTEMBI.

Ipu ucnonb3oBaHUM AaHHOMO TPOMHUKA CTOSIKU MOTYT
CYLLIECTBEHHO CU/TbHEE Harpy»XaTtbCcs Unv UMeTb
MeHbLUniA auameTp (cm. Tabn. 111 12 DIN EN 12056-2),
TaK KaK Npu 3TOM B NPOTUBONMOJIOXHOCTb TPOMHMUKaM Mo,
OCTPbIM YFTIOM NpeAoTBPaLLAeTCs FMAPaBINYeCcKuin
3aTBOP B 06/1aCTU OTBETBIIEHUMN.

dJopma noCcTaBKM U XpaHeHue

®opma noctaBku
- Tpy6bl anuHoi o 500 mm 1 pacoHHbIe YacTu
B KAPTOHHbIX KOpobkax;
- Tpy6bl AnnHomn ot 750 mm B fepeBsiHHOW 06BsA3Ke.

TpaHcnopTupoBeka

RAUPIANO PLUS 6narogapsi TpexcnoiHoW KOHCTPYKLMH,
BbICOKOW YAapHOW XECTKOCTU U MPOYHOMY Hapy>XHOMY
cnoto BefeT cebsIHENPUXOTIMBO NPU TPAHCMOPTUPOBKE

1 XpaHeHWn HacTpouTenbHol nnowanke. Cnegyet obpa-
TUTb BHUMaHMWE Ha TOHTO TPY6bl OMKHBI KacaTbCsl OCHO-
BaHWsA Mo BCel AnuHe.

XpaHenue

- KapToHHble kopobKkM Mpu TpaHCMOPTUPOBKE
1 XpaHeHWW 3aLLMLLIAIOT OT CbIPOCTM.

- RAUPIANO PLUS, Bkntoyast ynnoTHUTeNbHble
3MeMeHTbI, 3a CYET CBOEM YCTOMUMBOCTU K ynbTpagmo-
NETOBOMY U3JTyYEHUIO MOXET XPaHUTLCS MOf, OTKPbITHIM
Hebom [0 2 neT (B YC/TOBUSIX @BPOMeCKoro Knmmara).

Mol pekomeHpayem:

- 3awmwaTtb Tpy6bl n dpacoHHble yacT RAUPIANO PLUS
OT MPAMbBIX COSTHEYHbIX JTY4Eel U 3arpsisHeHUs

- B KapTOHHbIX Kopobkax,

- YKpbIB TeHTOM (Npv obecneyeHnn BeHTUNALMK);

- [OnycKaeTcs CTaBUTb APYr Ha Apyra He 6onee
4 ynakoBOK B ilepeBsiHHOW 06Bsi3Ke;

- obecneynTb, YTO6bI NPV LUTabenMpoBaHUM AepeBsiHHbIE
pambl HAXOAWNCE APYT Hag APYroMm;

- Tpy6bl cnefyeT XpaHUTb Tak, YTobbl HE MPOVCXOANIO
nedbopmupoBaHus pacTpy60B 1 KOHLOB Tpy6.

Mapkuposka

Tpy6bl  dpacoHHbIE YACTV MMEIOT CriedyHoLLLYO
MapKUPOBKY:

- NOroTWM W3roTOBUTENS;

- Homep ceptudukara;

- 3HaK Ka4ecTBa;

- 3Hak cHexxuHku (DIN EN 1451/14717);

- owametp (Dy);

- oA W3roTOBMEHMS;

- 3aBOL-W3roTOBUTESb;

- matepuarn;

- yrnoBble NapameTpbl (415 OTBOAOB U TPOMHMKOB).
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0630p cucrembl RAUPIANO PLU

besHanopHas kaHanusauus B cootBetcTBMM ¢ DIN EN 12056

BosmoxkHo ucnonb3soBaHue

. B cootBetcTBuM ¢ DIN EN 752 1 DIN 1986-100
B KayecTBe Hapy>KHOW KaHanusauuu

[nameTp ycrosHoro npoxopaa Iy 40 - Oy 200

BbICOKME LUymonornoLjatoLine nokasatesim B COOTBETCTBUN

ymonornouienue ¢ VDI-4100: 2007

O6nacTb npumeHeHns

BbICOTHbI€ 30aHNA
nHameuayarbHble XUnble ooma
MHOroKBapTUpHble 3aaHUdA
oTAesibHble KBapTUpbI

)KVU'II/ILIJ,HOE CTpOUTENDLCTBO

npumeHeHune ona 06bEKTOB C MOBbILLEHHbIMM TPE6OBaHMFIMVI
K Wymounsonsaunm

KpynHble 06bexTbl oTenu
oducHble 30aHus
60bHULbI
Mpoknagka Tpy6 B rpyHTe NpYMeHMMa 419 MPOKIaOKuW B rpyHTe
KyxHu NpYMeHMMa B KauecTBe CEOPHBIX M MarucTpanbHbiX Tpy6onpoBoaos

BO3MOXHO NMPUMEHeHMe B 0fHO- 1 ABYXKBapPTUPHbIX JOMaX Ans
CucTembl BEHTUNSALMY LIeHTpanM30BaHHOro 1 AELIeHTPaIN30BaHHOIO yAarieH!st Bo3ayxa
13 BaHHbIX, TyaneTos 1 KyxoHb B cootBeTcTBuM ¢ DIN 18017-3

- 10°C MMeeT 3HAYOK KCHEXMHKa» Ha MapKMPOBKE B COOTBETCTBUM

MwuHumanbHas TemnepaTtypa MOHTaxa ¢ DIN EN 1451 v DIN EN 1411

MO CTEMEeHM OrHeCTOMKOCTH TPy6OMNpoBoOabl OTHOCATCS
MpoTnBonoxapHas sawuTa k knaccy B2 cornacHo DIN 4102. BoamoxHo npumeHeHue
npotuBonoxapHo manxeTsl REHAU




LLlymonornowiexune

TpeboBaHus K Wymo3awyure

B 06nacTu WymosaLumnThl B Xunbix 3gaHusix B Epone

MMeloTCs! 2 BaXKHbIX HOPMATUBHBIX JOKYMEHTA :

- DIN 4109 (Luymo3zaiumTa B MHOrO3TaXHbIX 30aHUSX;
TpeboBaHUs 1 yKa3zaHus, oT Hos6ps 1989)

- VDI-gupektusa 4100 (Luymo3zaLumTa B KBapTMpPaXx;

KpUTEpPUM ANsi NPOEKTUPOBAHUS U OLIEHKM, OT CEHTSBPS
1994)

DIN 4109

KananusaumoHHble cuctembl HEO6XOAMMO MPOEKTUPO-
BaTb ¢ cobnogermem DIN 4109. DIN 4109 onpepensiet
TpeboBaHMS K COCELHVMM NMOMELLLEHUSIM C BbICOKUM Tpebo-
BaHWEM LLIYMO3aLLMTI.

K HUM oTHoCsTCS:

- cnanbHu;

- UWsible KOMHaTbI;

- ayauTopuu;

- paboune nomeLLieHuns (0dbUChI, NEPEroBOPHbLIE KOMHATHI,
3anbl 3acegaHui).

Tpe6oBaHuiA A5t NOMELLLEHUIA B YaCTHbIX 3AaHUSIX HE
CyLLlecTByeT.

[ns cuctem BogocHabXeHWsi M BOOOOTBEAEHHUS CyLLie-
CTBYIOT eAvHble TPe6oBaHWs Mo NpeaenbHO AOoMyCTUMOMY
ypoBHio 3BykoBoro aasnexus B 30 gb(A).
BbiLLeykasaHHbIe HOpMbI yCTaHaBMBalOT 6oree cTporue
Tpe6oBaHUs K YPOBHIO LLYMO3aLLMTbI C LESbIO 3aLLMUThI
niofieil B NomeLLIeHUsIX oT HebnaronpusTHoro Bo3aen-
CTBWS LYMa BO U3bexxaHne NpuynHeHust Bpeaa nx
3[10POBbIO.

Hopmarue VDI 4100

Hopmatue VDI 4100 BbigsuraeT 6onee ctporue Tpe6o-
BaHus. OH NpeanonaraeT TpyU MakCMManbHO JOMYCTAMbIX
YPOBHSI LLIYMa M pasfimyaeT NomeLLeH1si B MHOFOKBap-
TUPHbIX, ABYXKBaPTUPHbIX AOMaX W PsfOBOI 3aCTPOMKE.
HopmaTus paccmaTpuBaeTt Takxe, B otimumne ot DIN
4109, yacTHbI cekTop (BogocHabeHue 1 BOQoOTBe-
LeHue).

Keaptupbi
CreneHb Keaprupo! B AByXKBap™ YacTHbiit
B MHOrOKBap- THMPHbIX lOMax
LWYMO3aLUMTbI . ceKkTop
TUPHbIX AOMaX 1 pARoBoi
3acTpoiike
3046 (A) 30 16 (A)
: (coots. DIN 4109) (coorts. DIN 4109) 30aB(A)
Il 30 1B (A) 25 b (A) 30 16 (A)
11 256 (A) 20 pb (A) 30 ab (A)

Puc. 63 Tpe6oBaHusI K LLIYMO3QALLMTE B COOTBETCTBUM
¢ Hopmatusom VDI 4100
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OcHoBbl pacnpocTpaHeHus
3BYyKa

Bo Bcex cekTopax BbICOTHOIO CTPOMTESNBCTBA, B 0COBEH-
HOCTM NpU CTPOUTESIbCTBE MHOMOKBAPTUPHBIX OMOB,
60/bHULL ¥ AOMOB MpecTapesibiX, LLymo3aLluTa urpaet
[0BOJIbHO BaXKHYIO posib.

OpHMM 13 OCHOBHBIX MCTOYHWKOB LLYMa BHYTPY 3AaHWUN
SIBNSIOTCS CAaHUTapHO-TEXHWUYeCKMe NprUBopbI C Npucoe-
AVHEHHBIMU K HUM KaHa/IM3auMoHHbIMK Tpy6amu.

TunnuHble NCTOUHMKM WYMa:
- LUYMbl apmaTypbi;

- LUYM HanofHEeHWs;

- LUYM Crycka;

- LWyM HaberaloLLero noToka;
- LUYM OT yaapa notoka.

LLlym reHepupyeTcst B MECTHbBIX COMPOTUBIIEHUSX KaHau-
3aLMOHHbIX CUCTEM M PacnpoCTpaHsieTcs Yepes
KpenneHus.

YHuBepcanbHas npoBepeHHasi cMcTema LLYMOMorioLLa-
towwen kaHanusauum RAUPIANO PLUS asnsetca
Haubonee 6eCLLUYMHON M3 BCEX CYLLECTBYIOLLMX CUCTEM.

Puc. 64 Munummnsayms wyma

CokpalLieHne pacrnpoCcTPaHEHHs LLYMA M0 BO3AYXY 30 CHET:
1) cneunansHoro matepuana Tpy6 1 pacoHHbIX YacTed
2) onTUMmU3auMM GaCcoOHHbIX YaCTel B 30HAX MOBOPOTA

CokpalLieHne pacnpocTpaHeHus LLyMa Yepes CTPOUTESbHYIO
KOHCTPYKLMIO 30 CYeT:

3) 3anaTeHTOBAHHOIO LLYMOMOI/IOLLAIOLLEro KPernaeHus

4) onTUMU3UPOBAHHOIO OMOPHOrO XOMYTa

5) 06>xxumHOro xoMyTa ¢ BKAGAbILLEM M3 310CTOMEPA

B 3aBWcKMOCTH OT cpefbl pacnpocTpaHeHus pasnuyaeTcs
XapaKTep 3ByKa, Harnpvmep, NPV pacnpocTpaHeHnu rno
BO3yXY U B CTPOUTESbHbBIX KOHCTPYKLIMSIX.

PacnpocTtpaHeHue 3ByKka no Bo3ayxy

PacnpocTpaHeHvem 3Byka B BO3AyxXe Ha3blBaeTCs
sIBNeHne, Koraa 3ByKW OT UCTOYHUKA BO3AEWCTBYIOT Ha
yenoBeka HEMocpeACTBEHHO Yepe3 BO3AyX.

PacnpocTpaHeHue 3ByKa Yepes cTpouTesnbHble
KOHCTPYKLMK

B cnyuae pacnpoctpaHeHus Lyma no CTPoUTENbHbIM
KOHCTPYKLIMSIM Nepefaya 3B8yKa NponCXoauT BHYTPU
TBEpAbIX Tes.

Ha nx rpaHuuax Bo3bysxpatotcs konebaHusi, KoTopble
nepeaatoTcs JasnbLue Mo BO3AyXY K Yesl0BeKy.

Puc. 65 PacnpocTpaHeHue Lyma no Bo3ayxy u depes
CTPOMTE TbHbIE KOHCTPYKLMM



CHuneHue LLyma cuctemon
RAUPIANO PLUS

OT cucTem KaHanNU3aLMK LLIYM PacnpoCTpaHseTcs Kak
Mo BO3AyXy, Tak 1 Yepes CTPOUTENbHble KOHCTPYKLMW.
CreHka KaHanu3auunoHHon Tpy6bl NpuxoguT B Koneba-
TenbHble [ABMKEHUS 13-3a MPOXOXKAEHUS MOTOKA
»uakoctu. [py 3Tom BUA M MHTEHCMBHOCTb KonebaHui
Tpy6bl 3aBUCST OT pasnNuyHbIX GpaKTopoB, Hanpumep,
macchl Tpybbl, maTepuana Tpybbl U €ro BHyTpeHHero
wymonornotueHus. KonebaHus cteHku Tpy6bl nepena-
IOTCS1 OT HapY>XHOW NOBEPXHOCTH BO3AYXY.

[anee nponcxoanT pacnpocTpaHeHue 3ByKa Mo BO3AyXY.
711 e KonebaHws NepeaatoTcs Yepes cUCTEMY
KPEnneHnsi Ha CTPOUTESIbHYIO KOHCTPYKLIMIO U OT Hee

B BMAE LLYMa B NOMeLLieHMe (pacnpocTpaHeHue 3Byka

B CTPOUTENIbHON KOHCTPYKLMM).

Mpw paspaboTke cMcTeMbl LLYMOMOT/OLLAIOLLEN KaHaNu-
3aumun HeobxoaMMmo yuuTbIBaTb 0ba cnocoba pacnpocTtpa-
HEeHWs 3ByKa.

CHuKeHWe pacnpoCcTpaHeHus! LLyma Mo BO3ayXy

B cucteme RAUPIANO PLUS pocTturaetcs 3a cueT npume-
HEHWs cneumanbHOro MaTepuana ¢ LUyMOMNOroLLato-
UMMM fo6aBKaMM 1 MOBBILLIEHWS MAcChbl CTEHOK TPY6bI.
3a cyeT ONTMMM3aLMN MacChl B aKycTU4eCKM Hebnaro-
MPUSITHBIX 30HaX NOBOPOTOB GaCOHHBIX YacTel Aname-
Tpom ot Dy 90 po Dy 125 pocturaetcs cyLecTseHHoe
CHWKEHWE YPOBHSI LLyMa.

CHWKeHMe pacnpocTpaHeHus LyMa B CTPOUTENbHBIX
KoHcTpyKuusx B cucteme RAUPIANO PLUS

Mepenaya wyma Ha cteHy B cucteme RAUPIANO PLUS

YMeHbLLIAeTCs 3a CHET NPUMEHEHUS creLmasnbHbIX

KPEeneXHbIX XOMYTOB.

- OnopHbI XOMYT C HEMMOTHLIM NpUNeraHMem K Tpybe
KpenuT Tpyby K cTeHe.

- O6XMMHOW XOMYT 6e3 XecTKoro coefivHeHUs

C OMOPHbBIM XOMYTOM YAEPXXMBaeT Tpyby B ee no3numn.

bnaropaps Takomy pasbeMHEHUIO B KpEMNeXXHOM XomyTe
TPy6bl NPOVCXOANT 3HAYNUTENIbHOE NOAABIIEHNE Pacnpo-
CTpaHeHuWs LWyma.

3ByKOMNpPOBOASALLME MOCTUKMN CHUXAKOT 3ddeKT LWwymono-

rMOLLeHus

CUCTEMBbI, MO3TOMY:

- npepoTBpaLlaiTe nNpuneraHus Tpy6 K cTeHam;

- un3beraiTe BO3HUKHOBEHWS 3BYKOMPOBOASALLMX
MOCTMKOB;

- ucnonb3ynTe Tonbko xomyTel RAUPIANO PLUS.

— <<<((

Puc. 66 PGCHPOCTPGHQHME LLIYMQ B KQHQ/IM3ALUMOHHbIX CUCTeMax

3BYK, epegaBaemblil o 371eMeHTam Kpernexa
MOINMPONNIEHOBbIN TPy6OMPOBOA
CTAHAAPTHAS CUCTEMA KPerieHns

3ByK, nepeaaBaembii o Bo3Qyxy

—

Puc. 67 CHwxerne wyma B cucteme RAUPIANO PLUS

CHUXKeHMe 3BYKa M0 3/1eMeHTaM KpersieHus

ymonornotyarormii py6onposog RAUPIANO PLUS

3Qr1aTeHTOBAHHbIN LLIYMOMOI/I0LLAKLLMA XOMYT
RAUPIANO PLUS

CHUWXXeHWe 3ByKa, epesaBaemoro o Bo3ayxy

06LLiee CHUKeHWE LLYMA B MOMELLEeHUM

Cucrema kaHanusauun RAUPIANO PLUS
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UccnepoBaHune xapakTepmucTuk
LUYMONOr/IOLLEeHUS

LLlymonornowatowme ceoitctea cuctembl RAUPIANO
PLUS unccnepoBanucb BCeMUpHO M3BECTHBIM IHCTUTYTOM
cTpouTenbHol dusmkn um. Ppayerxodepa B LLiTyTtrapre
(IBP) cornacHo DIN EN 14366 «/13mepeHue LLymoB kaHa-
NU3aALIMOHHBIX CUCTEMD.

AKyCTUYeCKMe UCMbITaHWS NPOU3BOANUINCH Ha CTaH-
[apTHOM CTeHfie, MOfleNpPYIOLLIEM pearibHble YCITOBUSI.
Ha cTeHpe BapbMpoBanuch pasnnyHbie MaccoBble
pacxofbl, COOTBETCTBYIOLLIME PeasibHbIM YCIIOBUSIM NpU
HecKornbKux notpebutensix. MNpu atom 6binv NonyyeHsbl
YPOBHM LLYMa, KOTOpble Bbl/IM 3HAUUTENBHO HUXE
npegenbHo gonyctumbix 30 ob(A) cornacHo HopmaTusy
DIN 41089.

PesynbraThl 3amMepoB nokasasnu, 4To YPOBEHb LLiyMa

B cucteme RAUPIANO PLUS Huxe 6onee cTpormx Tpe6o-
BaHui HopmaTuea VDI 4100 (ypoBeHb Tpebosanui I
CUCTEMbI BOJOCHABXEHWS M BOAOOTBEAEHUS B ABYXKBap-
TUPHBIX 3AAHUSAX PSIAOBOI 3aCTPOIKM).

KoHcTpykuus ncnbiTatensHoro cteHaa MHcTuTyTa cTpou-
TenbHol ¢puawuku (IBP) npeactaBneHa cxemaTtuyecku

(cm. puc. 68).

B cucteme mopenuposanuck pacxoabl 1,0 /2,0 4,0 n/c
(4 n/c cooTBETCTBYET OAHOBPEMEHHOMY CIIMBY U3 OBYX
6-NMTPOBbIX CMbIBHbIX 6a4K0B). 3aMepbl Nokasanu 3Hauu-
TeNbHO MEHbLLWI YPOBEHb 3BYKOBOIO AaB/IeHUs MO CpaB-
HeHWIo C TpadMLMOHHON cucTemol kaHanusauum HT

3a CTeHOW, Ha KOTOPOM Bblf 3aKpensieH KaHanu3aum-
OHHbIN CTOSIK (NNOTHOCTL MaTepumana cteHbl 220 Kr/m?,
Npwu TonLWyMHe cTeHbl 115 MM, BKtoYas LUTYKaTypKy).
[aHHas KOHCTPYKLUMS cTeHbl cooTBeTCTBYET cornacHo DIN
4109 nerkowv ogHOCNONHOW KOHCTPYKLUW, Ha KOTOPOM
MOXeT 6bITb 3aKpensieH KaHanM3aLuoHHbIN cTosik. Ecnn
cTosiK BymeT 3akpenneH Ha 6osiee MaccMBHOM
KOHCTPYKLMM CTeHbI, TO YPOBEHb LUYMa ByfeT eLLe HuXe.

Puc. 68 UcnbitatenbHeii cteHg VIHCTUTYTa CTpoUTeIbHOMN puamnku
um. OpayeHxopepa (Bce pasmepsl B MM)

A [MogBanbHbif aTaX

B [llomeLieHne Ha HUXKHEM 3TAXKE 30 CTEHOM CO CTOSIKOM

C [lomeLLeHme Ha HMXHEM 3TAxKe CO CTOSIKOM

D [NomeLLeHne Ha BepXHeM 3TAXe 3a CTEHOM CO CTOSIKOM

E [lomeLLeHne Ha BEPXHEM ITAXE CO CTOSIKOM

F Hecywas cteHa (nnotHocts 220 kr/m?)

PeaynbraTtbl u3amepeHui

3necb Hanbonee iPKO NPOSIBNIAIOTCS LLYMOMNOroLa-
toLLyme cBomncTea cuctembl RAUPIANO PLUS.

Mpw cobniofeHnn pekomeHaaLIMIi AaHHOW TEXHUYECKOW
nHbopmaLmy, a Takxe 06LLeCTPOUTENbHBIX HOPM U
npasun, TpebosaHus HopmaTuea VDI 4100 6yayT rapan-
TUPOBAHHO BbIMOMHEHbI MPU NMPOEKTUPOBAHWUMN Y MOHTaXe.
B cooTBETCTBUM C 3TM HOPMaTUMBOM YPOBEHb 3BYKOBOIO
LaBneHusi He pomkeH npeebiwaTb 20 ob(A) ons keapTup
B ABYXKBapPTUPHbIX U psifoBbiX 30aHusx unu 25 ob(A)

B MHOFOKBapTUPHbIX JOMaX.

351

30 DIN 4109

25

20 VDI 4100

151 17
14
107 10 CRAUPIANO
PLUS
54

1n/c 2n/c 41/c Q /e

Puc. 69 Pe3ynbTaTsl u3MepeHuii CUCTEMbI C KDEMEXHBIMU XOMY-
TAMU, CHKQIOLLMMU PACTIPOCTPAHEHME LLYMA Yepes CTPOU-
Te/bHbIE KOHCTPYKLMM, B TOMELLEHNN HA HUXKHEM 3TAXKe 3a CTeHOH
CO CTOSIKOM (MCTOYHUK: VIHCTUTYT CTPOUTENILHOM UMK UM.
®payeHxopepa, LLiTyTrapt, npotokon ucneitarusi P-BA 6/2006)
Li» YpoBeHb 3BykoBOro 4aB/ieHUs
Q Pacxon
*) [penensHo gonyctumoe TpebosarHune Hopmatusa VDI 4700
(Il cTyneHb 3ByKoBOro A4aB/eHys B ABYXKBAPTUPHbIX OMAX
Y 30aHUSIX PSAOBOY 3ACTPOVKM 47151 BOGOCHAGXKEHUS]
Y BOJOOTBEAEHMS)

Ecnu He NpeabsiBAsieTcs HUKAKMX NOBbILLEHHbIX Tpe6o-
BaHWI MO LUYyMO3aLLMTe, paspeLlaeTcsi He UCMOob30BaTh
KpernexHble 3/1eMeHTbl, CHUXXaloLLMe YPOBEHb LLyMa.
Mpw ucnonbzoaHumn xomyTos (Hanpumep, BIFIX 1301)
cuctema RAUPIANO PLUS 3HaumtensHo adpdekTrBHee
cHuxaeT wym, Yyem ato TpebyeT DIN 4109. LLlymonorno-
LLaloLLIMe CBOMNCTBA aKTyasibHbl TAKXKE U B OOHOKBap-
TUPHOM [OME.

35
L 16 ()]
30 DIN 4109

251
201
21

107 CIRAUPIANO
PLUS

1nfc 21fc 4afc Q [nfe]

Puc. 70 Pe3ynbTatbl uamepeHusi CMCTeMbI CO CTAHAAPTHbLIM
KperieHnem B MOMELLIEHNN HO HUXKHEM 3TAXe 3a CTEeHOM
CO CTOSIKOM (MCTOYHMK: VIHCTUTYT CTPOUTENIbHON pu3nKm
um. @payerHxopepa, LLITyTrapr, npotokon ucnbiTaHus
P-BA 176/2006)
Li» YpoBeHb 3BykoBOro 4aB/ieHUs!
Q Pacxon
*) [penenbHo gonyctumoe TpeboBaHME HOPMATUBA
DIN 4709 (Luymo3aLunTa B MHOMO3TAXHbIX 30AHUSIX
/151 BOAOCHAGXXEHUS 1 BOAOOTBEAEHMS)



[lpoTuBonoXxapHas sawura

Uzonauusa

MNpoBeneHne NPOTUBOMOXapHbLIX MepONpUsATUI Tpeby-
eTcs TorAa, koraa TpybonpoBofbl NepecekaroT orHe-
CTOMKWE CTPOUTENbHbIE KOHCTPYKLMM (Hanp. 6paHaoma-
Y3pbl, OTHECTONKME CTeHbI U NoTosnkK). Mpu aTom
Tpebyemblii Npefien orHeCTOWKOCTM NEPEKPLITUS He
LomkeH 6biTb HapyLleH. [oaTomy Heobxoanmbl
3aLLMTHbIE MePONpPUATUS. ToNbKO MPUMEHEHNE TPYAHO
BocnnamensioLmxcs Tpy6 (knacc B1) unum He roproumx
Tpy6onpoBoaoBs He TpebyeT NpoBeAeHUs NPOTUBOMO-
YapHbIX meponpuaTuit. Mpu ncnonb3oBaHUM meTanmye-
CKMX KaHanM3aLUMoHHbIX TPy pacrnpocTpaHeHue noxapa
MOXET NPOMCXOANTb 3@ CHET TENIONPOBOAHOCTH TPYH.

TpeboBaHus obLuedenepanbHbix
pervoHasnbHbIX HOPMaTUBOB
Crn 1M2.13330.2012 (MBO)/(LBO)

B Liensix npegoTBpaLLieHns BOSHUKHOBEHUS NoXapa
obLLedenepanbHbIMU U PErMOHanbHBIMM HOPMaTMBaMM,
a TaKxe cneunanbHbIMU HopMamm TpebyeTcst, 4To6bl
npoxofbl Tpy6onNpoBoaoB Yepe3 OrHECTONKME Nepero-
POLKM W NepeKPLITUS UMENN TOT XKe NPeaes OrHecTon-
KOCTW, YTO 1 OrpaxaeHve.

Bua v 06bem NpoTMBONOXapHbLIX MEPONPUATUI CneayeT
onpepensiTb U YTBEPXAaTb Ha CTaAWUU NMPOEKTUPOBAHUS
NpY yHacTUN MECTHbIX CTPOUTENbHBIX BEAOMCTB (KOMMY-
HanbHble/ ropoackue/ 06LLECTBEHHbIE).

HPOTVIBOI'IO)KaprIe MaHXeTbl

[ns npoTMBOMNOXapHOM 3aLLMTbI MPOXOAOB B CTEHAX

1 NepeKpbITUSX KaHaNM3aLMOHHBIMK Tpybamu
RAUPIANO PLUS ucnonbsytoTcsi cnegytoLuye npoTmeo-
NoXKapHbIe MaHXeTbl.

Cuctema npoTtuBonoxapHbix maHxeT REHAU PLUS:
YCTaHOBKa B CTEHY U/N B MEPEKPbITHE;

YCTaHOBKa Ha CTEHe UMW Ha NepeKpbITUN.

Cuctema npotuBonoxapHbix maHxeT REHAU kompakt:
YCTaHOBKa Ha CTEHEe UMW Ha NepeKpbITUN.

Cuctema Kocbix NpoTMBONOXapHbIX maHxeT REHAU:
yCTaHOBKa Ha NepPEeKPbITUN 4151 MPOXOA0B NOA, YITIOM.
Mpwv nepeceyeHun TpybonpoBogamu NePeKpPbLITUN NPOTH-
BOMOXapHbIe MaHXeTbl MOryT YCTaHaB/IMBATLCS MPU
MOHTa)e CUCTEMbI U Moc/e NMPOBEAEHNS OTAENTOUHbIX
pabor.

Puc. 71 MoHTax npotnsono- Puc. 72 MoHTax npotusorno-
JKAPHOM MAHXETbI B riepe- SKAPHOV MAHXXETbI Ha riepe-
KpbITHE KpbITUN

Puc. 73 MoHTax npotusorno-
YKAPHOM MAHXETbI Ha CTEHE

®

lMpu nepeceyeHnn TpybonpoBogamm cTeH HeobxoaMmo
yCTaHaB/MBaTb 2 NPOTMBOMOXapHbIE MaHXeThl (¢ 06enx

CTOPOH CTEHbI).

Puc. 74 Kocas nporusono-
KAPHASI MAHXKETA (TObKO
[/151 MOHTAXXA HA MOTOSTKE)

[Insi kaHanu3aLUMoHHbIX TPY60NPOBOAOB, NepeceKatoLLInX
6eTOHHbIE NepPeKpbITUS NMOA YroM, HeobxoAMMO nprme-
HATb KoCble NpoTHBonoXxapHble MmaHxeTol REHAU npu
MWHVMMaNIbHOM PaccTOsIHUM OT FOPU30HTaNbHOrO yyacTKa
no 6eToHHoro nepekpbiThs 50 Mm.

®

CornacHo Tpe60BaHUSAM CTPOUTENbHBIX HOPM,
paspeLLeHO UCMOo/b30BaThb TOMTbKO MPOTUBOMOXapHbIe

MaH>eTbl, MPOLLEALLNE NMPOTUBOMOXapHYIO
ceptudukaumio.

B nto6om cnyyae ans obecrneveHus BbIMOMHEHUs BCEX
Heo6XoAMMbIX TpeboBaHUIN Mbl PEKOMEHAYEM NPOBECTM
COrnacoBaHve C MECTHbIMM opraHamu MoxHaasopa.

®

MonpobHble onucaHus AeicTBYIOLLIMX HOPMATUBHbIX
TpeboBaHuii 1 panbHenLyo MHopmaumio o Teme
«[MpoTBONOXapHas 3awmTa» Bbl HaligeTe B pasgene
«MpotuBonoxapHas 3awimta cuctembl RAUPIANO PLUS»

Cucrema kaHanusauun RAUPIANO PLUS
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[lpoekTupoBaHue

OcHoBbl pacueTta

[na npoektnpoBanus n npoknagku Tpy6 RAUPIANO

PLUS akTyanbHbl cnegytoLLme HOpPMbI:

- CIN 30.13330.2012 BopocHabyeHne 1 kKaHanu3aumsi;

- DIN 1986-100 BopooteeneHue 30aHUi U Y4aCTKOB;

- DIN EN 12056 Cuctembl 6e3HanopHol kKaHanu3aumm
B 30aHUAX;

- DIN EN 752 BopooTBefieHwue BHe 30aHWiA.

Lenbto siBnsieTcst o6ecneuntb NpMHLUMN paboTbl yHUBEpP-

CanbHOMN CUCTEMbI LLIYMOMONOLLAOLLEN KaHann3aumm

RAUPIANO PLUS, Te.:

- NpepoTBPaTUTb CPbIB F’MAPABIMYECKOrO 3aTBOPA;

- BEHTUISILUMIO KaHaNM3aLUMOHHOWM ceTu;

- He 3aBblLLATb AMAMETP, MO CPABHEHMIO C PaCYETHbIM;

- MasioLLIyMHbI OTBOA, CTOYHbIX BOA;

- NpepoTBpaLLeHne aHa3po6HbIX MPOLLECCOB FrHUEHUS;

- 0oTBO[ 06€3BpEXEHHON CMeCU ra3oB CUCTEMOM BEHTU-
naumm.

C nomolLLiblo HaLLlero NporpammHoro obecrneyeHus
RAUCAD nerko cnpoeKkTMpoBaTh U paccyuTaTb CUCTEMY
BOAOOTBEAEHMSI.

Bpems moHTaxa

Bpemsi moHTa)a siBnsieTcs pacyéTHbIM. B Hero BxogaT:

- MpoBepKa 1 NoaroToBka NpPoeKkTa U maTepuanos
Ha CTpouTeNnbHOM nnoLlagke;

- YTeHWe MPOEKTOB;

- npowv3BoacTeo 06Mepos.;

- 1oAroToBKa W NofroHka Tpy6 u GpacoHHbIX yacTen
[NS1 yCTaHOBKM;

- W3roToBNIEHWNE COeaVHEHW.

YkazaHHoe Bpemsi paboT paccunTbiBaeTCs A5 OOHOro
MOHTaXHMKa 1 faHo B MUHyTax. OHO opueHTUpoBaHo Ha
BPEeMsl MOHTa)kKa CMCTeMbI LLIYMOMOT/IOLLAtoLLeH KaHanm-
3aumm ¢ pacTpybHbimu coeamHeHusamu. (LLinexrnep,
«CaHuTapHasi TeXHUKa U TexHUKa oTonneHus», MioHxeH).

MepexonaHnkn Kpennetus,
Tpy6a (nor. m) n dpacoHHbie W,
yacTy, Wr.
Dy 40 15 5 7
Dy 50 15 5 7
Dy 75 19 7 7
Dy 110 22 9 7
Dy 125 26 12 7
Dy 160 33 14 12

Ta6n. 21 Bpems moHTaxa 8 muHytax (EM)
Wcrounuk: LLineHrnep, «Bpems moHTaxa caHMTapHosi
TexHuku u otornneHns», MioHxeH, 6-e okoHYaTe/1IbHO
nepepaboraHHoe v gonosnHeHHoe uzgaxue 2005



Onucanue

LLlymonornoLuatoLLasi KaHanusaLmsi COCTOUT U3 yCToM-
UMBbIX K ropsiyelt BoAe, LLyMonorfioLaolux Tpyo

un dacoHHbIx yacteit RAUPIANO PLUS c pactpy6amu
anameTtpom ot Dy 40 pgo Dy 200 u3 ycuneHHoro muHe-
panbHbIMK fobaBKamMn NOAUNPONKUIEHa, a TakKXe [AoMos-
HUTeNbHbIX NpUcnocobneHnin Ans NPoKNaaku KaHanmsa-
LIMOHHbIX TPY6 Kak BHYTPU AOMa, TaK U CHapyXwu
cornacHo DIN EN 12056, DIN EN 752 1 DIN 1986-100.
HwnameTpbl cootBetcTytoT CIM 30.13330.2012,

DIN EN 1451-1. LLlymonornoLatoLLue cBoicTBa CUCTEMDI
oTBevaloT TpebosaHuam HopmaTuea VDI 4100 (LLIymosa-
LLMTa B KBapTMpax, kputepuu u oueHku) n DIN 4109
(LLlymosaLLyTa B MHOro3Ta)HbIX 3AaHMsIX), MOATBEPX-
AeHbl NPOBepOYHbIM cBUAeTeNbcTBOM MHCTUTYTa cTpou-
TenbHon ¢pusukm um. OpayeHxodepa, LLTyTrapr,
npotokon N2 P-BA 6/2006 (c LuymonornoLuaoLLmmmm
XomyTamu kpennenusi) u P-BA 176/2006 (c 06b14HbIMM
xomyTamu kpennenus BIFIX 1307).

Hopmbi

CM 30.13330.2012

BHyTpeHHMIn BogoNpoBoA 1 KaHanu3aums 3naHui.
AkTyanusuposaHHas pegakuus CM 30.13330.2012.
BopocHabeHue v kaHanusaLms

DIN EN 12056:

CucTembl 6e3HaNOPHON KaHaNM3aLUmn B 30aHNUsX;

Yactb 1: O6Lume TpeboBaHus no obopmeHuto

YacTb 2: Cuctembl 6bITOBOM KaHanM3awmm, NpoeKTUpo-
BaHWe U pacyeT

YacTb 3: JluBHeBasi kaHanu3auusi, NpoeKTMpoBaHue

¥ pacyeT

YacTtb 4: KaHanu3aumnoHHble CUCTeMbl, MPOEKTUPOBaHNE
¥ pacyet

Yactb 5: MoHTax, ucnbiTaHe, pyKoBOACTBO M0 3KCMya-
Tauum n npodunakTrke

DIN 1986-100:

BopooTeeeHWe 13 30aHWit U € yHacTKOB;

Yactb 100: JononHutenbHble Tpebosanus k DIN EN 752
n DIN EN 12056

DIN 1986-3:

BopooTBeeHMe 13 30aHWii U € yHacTKOB;

Yactb 3: PykoBogcTBO no akcnyaTaumum n o6cryxm-
BaHUIO

DIN 1986-30:
BopooTBeneHne 13 30aHni 1 € y4acTKOB;
Yactb 30: TexHuueckoe obcnyxuBaHue

DIN EN 752:
Hapy>xHas kaHanusauusi

DIN EN 1451-1:

MonumepHbie Tpy6onpoBoabl 41t BOGOOTBEAEHMS

(c HM3KOW MW BBICOKOW TEMMEPATYPOWA) B 3AaHUM — NOSU-
nponunex (PP);

Yactb 1: TpeboBaHus k Tpybonposogam, pacoHHbIM
yacTsm 1 Tpy6onpoBogHOM CUCTEME

TexHnuyeckasi MHGOPMaLMSA CUCTEMBI LLIyMOTIOrsioLLa-
owen kaHanusauun RAUPIANO PLUS.

CePTH¢M KaTbl, Ka4ecTBO NPOAYKLUUN

Ceptudukat Z-42.1-223 HemeuKOro MHCTUTYTa CTPOU-
TenbHOMN TexHWKK, bepnunH.

Hapsiny c nocTosiHHbIM COBCTBEHHBIM KOHTPOSIEM B COOT-
BETCTBWM C MONOXKEHUAMM O cepTUdmKaLmm B obnacTu
CTPOUTENBCTBA OCYLLIECTBIISIETCSH KOHTPO/b KayecTBa
(mononHuTenbHbIA KOHTPONb) FOHOHeMeLkuMm LieHTpom
roNMMepHbIX maTtepuaros, Biopubypr.

Tpy6bl 1 pacoHHbIe YaCTM OTMEUEHbI 3HAKOM KayecTBa
He3aBUCUMOro cepTUUKALIMOHHOIrO OpraHa U HOMEPOM
cepTudukarta N2 7-421-223.

MonTax Tpy6

OcyLecTBnsieTcs Mo ykasaHWsIM AaHHOW TeXHUYEeCKOM
nHbOpMmaLmu Npu cobniogeHUn ykasaHuii

CIM 30.13330.2012, DIN EN 12056, DIN 1986,

DIN EN 752 n VDI 4100 wvnwu DIN 4109.

YnpaBneHue ka4yecTBOM NPOAYKUMM

REHAU cepTtuduumpoana cornacHo DIN 1ISO 9001

B 0671aCTU MHXKEHepHbIX cucTem 3gaHus. Ceptudukatsl
LeCTBUTENbHbI Kak Ans NPoayKLUMK, Tak U ANs TeXHWYe-
CKOro ¥ KOMMepPYeCKorooTAEeoB.

Cucrema kaHanusauun RAUPIANO PLUS
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O6peszka Tpy6 u cHaTue ¢acok

®

YkopoueHue $pacoHHbIX YacTelt He AonyckaeTcs

1. MNpu HeobxogumocT NpoussoamnTe 06pesKky Tpy6 cTaH-
LApPTHLIM TPYBOPE30M WM HOXOBKOMN C MEIKUMMU
3y6baAmMM.

2. Pesky cnepyet npoussoauTtb nog yrnom 90° k ocu
Tpy6bl.

3. Onsa nogknioueHus K cucteme Tpy6 ¢ pactpybamu Ha
KOHLLaX C HUX HEOBXOAMMO C MOMOLLbIO MHCTPYMEHTa
L5 CHATUS bacoK unu rpy6boro HanWUMbHUKa, CHATH
dbacky nog yrnom okono 15°.

4. CHsATb 3ayceHLbl C KPOMKM pa3pesa.

Bnaropapsi onTMMM3MpPOBaHHOMY COCTaBy maTepuana
cuctema RAUPIANO PLUS otnuuaetcs npeBocxonHom
yOapHO BSISKOCTbIO NMPU HU3KKX TemnepaTtypax. [oatomy
RAUPIANO PLUS umeeT B MapKMpOBKe 3HaK CHEXWHKM B
cooteetcteum ¢ DIN EN 1451/1411.

CoenmHeHus Tpyb6 c pacoHHbIMM
YyacTamm

1. O4ncTUTb OT 3arps3HEHMUI YINOTHUTENIbHOE KOJbLIO,
BHYTPEHHIOI0 MOBEPXHOCTL pacTpyba 1 BCTaBNsieMbilii
KOHeL, Tpy6bi.

2. BctaBnsiemblii KoHeL, TPy6bl CMa3aTb XUAKUM MbLIOM
1 BCTaBWTb B pacTpy6 Ao ynopa.

3. B 3TOM nonoxeHun Ha BCTaBfsieMblii KOHeL, Tpy6bl No
KpOMKe pacTpyba HaHecT! MeTKy KapaHAaLLOM MK
dnomactepom.

4.Y anuHHbIX TpY6 (> 500 MM) BbIABUHYTbL BCTaBNSIEMbIV
KoHeL, Tpy6bl Ha 10 Mmm 13 pacTpy6a, 4Tobbl obecne-
4MTb 3a30p AJ15 KOMMEHCaLMW TeMrnepaTypHOro
pacLUMpeHus.

5. 'Y kopotkux Tpy6 (< 500 Mm) 1 hacoHHbIX YacTe
BCTaB/ISieMbliA KOHeL, Tpy6bl MOMHOCTbIO 3aABUraloT
B pacTpyb.

Puc. 75 BbiaeuHyTb Tpyby n3 pactpyba Ha 10 mm gnsi obecrieye-
HUSIKOMMEHCALmMmu TemnepaTypHOro pacLUMpenus

®

3a cyeT BbIABMXEHUS TPY6 13 pacTpy6a Ha 10 mm
KOMMEHCUPYIOTCS TeMMNepaTypHble YASIMHEeHSI.

Ha kaxpom pactpybe Tpy6sl RAUPIANO PLUS moryT
6bITb, TAKUM 06Pa30M, KOMMEHCUPOBaHbI TeMMepaTypHble
yO/MHeHus yyacTka Tpy6bl 0o 3 m (koaddbuumeHT Temne-
paTypHoro yanvHexus Tpy6 cornactHo DIN 53752
coctaenset B cpegHem 0,09 mm/(mK) B ananasoxe
Temnepatyp ot 0 °C go 70 °C).
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Puc. 76 [NpumeHervne aByxpactpy6HbIX Un HOABUXHBIX My@T
1 [eyxpactpybHas my¢ra
2 HaaswxHas mypra
3 HenonsuxkHbii xomyT
4 yHanpasnswoLwmii xomyT

Wcnonb3oBaHue 06pe3koB Tpy6

Wcnonb3oBaHue obpeskoB Tpy6 (Tpybbl ¢ rnagkumu
KOHLLaMW) OCYLLLECTBSIETCS C MPUMEHEHWEeM AByXpac-
TPYBHBIX UK HagBUXHbIX MybT. Mpy Ucnonb3oBaHUK
hacoHHbIX YacTel AnvHa oTpe3KoB TPy6 C rnagkum
KOHLIOM He [o/KHa npesbiaTb 3 m.

MNpwu aTom criegyeT cobrofath peKoMeH4aLmMu no
KOMMEHCaLMM TEMMNepaTypHbIX YAIMHEHUI, U30KEHHbIE
BbILLE.

Mocnepnyiowas Bpeska
$acoHHbIX yacTen

MocnenytolLas Bpeska GacoHHbIX YacTel B yXXe UMeto-
LLMACATpyBOonNpoBog, BO3MOXHA C MCMOSIb30BaHEM
HafBMKHbIX MyOT.

1. YoanuTb U3 cuctembl y4acToK HE06X0AMMON ANUHbI:
LnuHa GaCcoHHON YacTy + 2 HapY>KHbIX AnameTpa
Tpy6bl.

2. YpanuTb 3ayceHLpbl C KOHLOB TPY6.

3. MonHocTblo HaABUHY T HaABWKHYO MydTY
a cBobofHbIV KOHeL, TPy6bI.

4. BcTaBuTb B cMcTeMY GacoOHHYH0 4acTb.

5. B ocTaBLUMiicst npomexyTok nofobpaTb 0Tpe3oK Heob-
XOAUMOW AJIVHBI U 3a4UCTUTL 061101,

6. MonHocTblo HAJIBUHYTL Ha OTPE30K BTOPYHO
HapBuXHYI0 MydTy.

7. BctaButb oTpesok B pacTpy6b ¢pacoHHoi YacTy, a 3aTem
COBUHYTb Ha HEro HagBWXXHYO MydTy, 06UNbHO
CMa3aB OTPe30K TPY6bl CUHTETUHYECKUM XUOKUM
MbIJTOM.

T+
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Puc. 77 YcraHoska ¢acoHHo yacty
1 HaaswxHas mydra
2 Otpe3sok Tpy6bI
d, HapyxHbiit anameTp Tpy6bi
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NMpucoeanHeHne BogooTBo-
Aswei apmaTypbl K cucteme

CyLuecTByeT Tpu cnocoba npucoeavHeHUst BOLOOTBO-

Jsileit apmatypbl (Hanp., CMPOHOB) K KaHANM3aLMOHHBIM

Tpy6am unu dacoHHbim yactam RAUPIANO PLUS:

- nepexog RAUPIANO PLUS;

- oteoa nop cudpoH RAUPIANO PLUS;

- npsiMoe NpucoeauHeHve K GacoHHOM YacTu
RAUPIANO PLUS c nomoLLbto MaHxeTbl ¢ rodppamu.

Mepexon RAUPIANO PLUS

Puc. 78 [Mepexog RAUPIANO PLUS ¢ maHxeTo# ¢ nernectkamm

1. BctaBuTb MaHXeTy B pacTpy6b Tpybonposoga nnv
0TBOAA NOf, CUPOH.

2. BHyTpeHHVe noBepxHOCTH (YNIOTHUTESbHbIE
NenecTKn) MaHXeTbl CMa3aTb XUAKUM MbI/TOM.

3. BctaBnTb BHYTPb NaTpybok BogooTBOASLLIEN apMaTypbl

(cudona).

Oteop nop cudpor RAUPIANO PLUS

Puc. 79 Otsog nog cugpoH RAUPIANO PLUS ¢ maHxxeTou
C /lerieCtkamum
1. 3apBUHYTb MaHXeTy B pacTpyb otBoga nog cudoH.

2. BHyTpeHHMe NoBepxHOCTM (YNIOTHUTENbHbIE
NENecTKn) MaHXXeTbl CMa3aThb XUOKUM Mbl/TOM.

3. 3agBKHYTb B MaHXeTy NaTpyboK OTBOAHOM apmaTypbl.

Mpsimoe npucoeanHenne Kk pacoHHoit yactn RAUPIANO

PLUS

7. BbIHYTb U3 pacoHHOI YacTy YCTaHOBIIEHHOE YMNOTHU-
TenbHOe KOMbLIO.

2. 3apBUHYTb B pacTpyb MaHXeTy C lenecTkamu.

3. 3aABMHYTb B MaHXXeTy NaTpybok BoAoOTBOASILLEN
apmartypbl.

lNpucoeanHeHme K HyryHHbIm
u gpyrum TpybonpoBogam

Puc. 80 [Nepexon Ha 4yryHHbie Tpy6bi
Toro e guametpa Dy 110/Dy 110

Puc. 81 [Nepexon Ha Tpy6y apyroro anametpa Dy 110/Dy 90

MpucoeauHerue Tpy6 RAUPIANO PLUS k kaHanusaum-
OHHbIM YyTyHHbIM Tpy6onpoBoaam, a Takxe K Tpybornpo-
BOZAM W3 APYrvX MaTepUasioB oCyLLECTBSETCS NPK
MOMOLLIM CrieLuanbHbIX NepexofoB. ITv nepexofbl Npeq-
CTaBnsoT COB0M yNIoTHEeHNs!

13 3nacTomepa, KOTOPbIE KPEMsTCs Ha FNaaKoM KOHLE
TPY6bl C MOMOLLIbIO ABYX XOMYTOB.

CyLuecTBytoT nepexobl 415 CieAyioLLmMX Cyyaes:

- coeguHeHus Tpy6 paBHOMO HapyXXHoro AMameTpa
(Dy 110/DN 110);

- coeguHeHus Tpy6 pasnMYHOro Hapy>HOro AMameTpa
(Dy 110/Dy 90).

lMepexofAbl MOXHO UCMOMb30BaTh Kak B HOBOM CTPOUTESb-
CTBe, TaK U NPY PEKOHCTPYKLMMU 3AaHNUA.



[Mbkoe npucoeanHeHue
K KPbILLUHOMY BEHTUNISITOPY

Puc. 82 [n6koe npucoeanHeHne K KpbILLHOMY BEHTUNISITOPY

[MbKoe Np1coeanHeHWe oCyLLECTBSET Nepexon,
OT KPbILLHOIO BEHTUNSATOPA K BEHTUMSILMOHHOMY CTOSIKY
n3 Tpy6 RAUPIANO PLUS.

[MbKoe KOMBUHMPOBaHHOE NPUCOEAVNHEHWE U3 MOMUMIPO-
nunexa (PP) noaxoaut ansa Tpyé RAUPIANO PLUS
crnegyioLLero guamerpa:

- Dy75;

- Dy 9o0;

- DyT10.

MNMpouuncrtka cucremol
KaHa/IM3aLMOHHbIX TPY6

MexaHun4eckyio NPOUMCTKY CUCTEMBI KAHANMN3aLLMOHHbIX
Tpy6 obecrneyvBaeT yCTaHOBKaA PEBU3MIA.

Mocne ycTaHOBKM peBW3nm NOTHO 3aTAHYTb BUHTOBYIO
KPbILLIKY C YCTaHOBMEHHbIM Pe3MHOBbLIM YN/IOTHEHUEM.

—

Puc. 83 Pesusus RAUPIANO PLUS

®

IMpu MexaHWUYECKOMN NMPOUNCTKE He MPUMEHSITb
YCTPOWCTBa C OCTPLIMW KPasimi 1 BbICTyNnamm.

XomyT 06XXMMHO# C 3aMKOM
ANs pacTpybHbIxcoeAnHEHU

MpurmeHeHWe 06)XKMMHOMO XOMyTa C 3aMKOM MNpeaoTepa-
LLaeT noBpexaeHne pacTpy6HbIX COeQMHEHMIA NP MOBbI-
LUEHHbIX HarpysKax.

[aHHbI 06XVMHON XOMYT fIerko yCcTaHaBIMBaeTCs Ha
TPyBy v NIerko AEMOHTUPYeTCs! B Crlyyae He06X0AMMOCTH.
lNpu NpaBUALHOM C TEXHUYECKO TOUKM 3PEHUSI MOHTaXe
TepMUYecKne yanmnHeHns Tpy6ornpoBoaoB He OKasbiBatoT
B/IUSIHWS HA CUCTEMY.

O6nacTu npumeHeHus:

- CUCTeMbl BHYTPEHHEN IMBHEBOMN KaHanM3aumm
B 30aHMAX BblcoTon 00 20 M BKNIOYMTENbHO;

- Ha cTosIKax, NpoxoasaLLmMx 6e3 oTBOAOB Yepes
HECKOJIbKO aTaxkew;

- Ha TpybonpoBogax B MecTax obpa3oBaHus o6paTHOro
nognopa;

- Ha pacTpy6HbIX COeAUHEHUAX NPU AMTENbHbIX
BHYTPEHHUX HaMpsHKeHUsIX.

B cucTemax BHYTPEHHWX IMBHECTOKOB Ha CTOsIKax Heo6-
XOOMMO YYUTbIBaTb BO3MOXHbIE U3r1bbl Nof, AeCTBUEM
NponosibHON Harpysku. [lns 3aLwmTbl cuctembl oT gedop-
MaLmit Heo6xoAMMO No Bcel AnvHe Tpybonposoaa Ha
KaXXOOM COeiIMHeHUN YCTaHaBNMBATb XOMYTbl OBXMMHbIe
C 3aMKOM A715t PacTPY6HbIX COeANMHEeHUN.

YcTaHoBKa faHHOrO 0BXMMHOI0 XoMyTa NpefoTBpaLLlaeT
BbICKaK1BaHWe 3/1EMeHTOB ApYr U3 Apyra B MecTax
pacTpy6HbIX COeaUHEHN.

XomyT 0BXMMHOI C 3aMKOM A1l pacTpy6HbIX coeau-
HEHWI1 NOCTaBMSIETCS B KOMM/EKTE C KPEMEXOoM, HTO
obecneunBaeT GbICTPbIN U NPOCTON MOHTaX.
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MNMpoknapaka Tpy6 B WiaxTax

B moHTaHbIX LLaxTax Tpy6bl U pacoHHbIe YacTu
RAUPIANO PLUS moxHo npoknagpiBaTb 6€3 0oN0NHN-
TeslbHbIX MepPONpUSTUAI MO LUyMo3aLumTe. Tonbko

B 0c0bbix Cny4asix (Hanpumep, NPONoXKeHHasi BHYTpU
NMBHeBas KaHanu3auus) TpebyeTcs Tenson3onsums

¥ 3aLMTa oT 06pa3oBaHmUs KOHAEHcaTa.

Mpoxopbl Tpy6 Yepes cTeHbl ¥ NEPEKPbITUS A1S LLYMOU-
30M19UMKM credyeT npefycMaTpuBaTh C MPUMEHEHNEM
06bI4YHbIX HErMIFPOCKOMUYHBIX TEMNOU3O0MALMOHHbBIX MaTe-
pvanos, 4Tobbl aKycCTU4ECKW pasaenuTb TpPy6onpoBoab!
¥ CTPOUTENbHBIE KOHCTPYKLIMK.

MNpoknapka Tpy6onpoBonos
B KNPNUYHOMN KNagke

- KaHanbl B knagke criegyet BbINOMHATb TaKUM 06pasom,
yTo6bI TPY60MNPOBOA MOT 6bITh NPONOXKeH 6e3
BHYTPEHHUX HanPsKeHUN.

- Cnepyet nsberaTb 3ByKOMPOBOASALLMX MOCTUKOB MEXAY
Tpy60M 1 KNagKon.

Ecnu Tpy6bi 6ynyT 3apgensiBaTbesl 63 NpYMeHeHUs apmu-
pYIOLLMX YCTPOWCTB (Hanpumep, LUTYKaTypHOU nnu
MeTannuyeckon cetku) unu 6e3 o60no4ku, To cneayer:

- Tpy6bl u pacoHHble YacTV NpeaBapuUTENbHO 06I0XUTD
CO BCEX CTOPOH rMBKMMM MaTepuanamu, Hanpumep,
CTEKI10- U MUHepanbHOW BaTol Uy o0bbI4HOM Tenso-
N30MALMOHHOMN 060M0UKON.

- B cnyuae ycTpoiicTBa OCHOBaHUS Nop LUTYKaTypKy
cnefyeT NpeaBapuTesibHO NMPUKPbITL KaHas, Hanpumep,
MUHepasnbHoW BaTol. 3a CYeT 3TOro Npu HaHeCeHUN
LUTYKaTYPKU MOXHO M36exaTb BO3HUKHOBEHWS 3BYKO-
NPOBOASLLIMX MOCTMKOB MEXAY TPyboW 1 Knaakomn.

- B mecTax, roe 3a cyeT NOCTOPOHHMX UCTOYHMKOB Tenna
BO3MOXHO MoBbiLLeHne Temnepatypsbl cebite 90 °C,
cnegyeT 3alumLaTh TPY6bl U pacoHHbIe YacTu OT nepe-
rpeBa 3a C4eT YCTPOMCTBA [ONOHUTENIbHON TENION30-
nauuu.

lNpoknanka Tpy6 B 6eToHe

@

B cnyyae 6eToHMpPOBaHNS peKOMEHAyeTCsl MPOU3BECTH
aKyCTUYECKYIO M30MsLMIo TPYD OT anemeHToB
KOHCTPYKLMM 3a CYET NPUMEHEHWS 06bIYHON
3aLLMLLIEHHON OT BNaru 3ByKou3onsLmy TONLLMHOM Clos
6onbLue 4 mm. Tem He MeHee NPUXOAUTCA CHATATLCS CO
CHWKEHUEM 3BYKOW30/TMPYIOLLIMX CBOMCTB.

- OTpe3sku Tpy6onpoBoaoB crefyeT 3aKpenuTb TaKUM
06pa3om, 4Tobbl MPeaoTBPaTUTL USMEHEHWE UX ASIUHBI
3a cyeT TeMMepaTypHOro yanMHeHUs npy 6eToHMpo-
BaHWMU.

- MMpw npoknagke Tpy6onpoBoga creayet cneauTh 3a
CO3AaHNEeM KOMMEHCALIMOHHBIX 3830POB AOCTAaTO4HOMO
pa3mepa.

- 3a3op B pacTpybe He0b6X0aAMMO 3arepmMeTU3npoBaTh
KNenKol NeHToM, YTobbl Tyaa He NPOHWK 6eToH.

- MNepen 6eToOHVpPOBaHMEM HYXXHO 3aKPbITb OTBEPCTMUS
Tpy®.




MNMpoknapgka B nogBecHbIx
noTonKax

B cBsi3n ¢ ucnonb3oBaHuem cneumanbHoro obopyno-
BaHMs NpoKaaKa Tpy6 B MofBECHbBIX NOTOMKax TpebyeT
[OMNOSTHATENbHBIX MEPOMPUSATUIA MO LLIyMO3aLLuTe.

3T meponpusATUS BoMmKHbI cooTBeTcTBoBaTH VOB YacTb
C, DIN 18380/DIN 18381. LLlymoun3zonsaums npousso-
amTcs 3bPeKTUBHBIMU KOXYXamu (Hanpumep, U3 Bcre-
HEHHOro maTepuana c OTKPbITbIMW MOPaMU UV MUHepa-
NTOBaTHbIX MaToB C TOsILLMHOW okono 30 mm B 3aLLMTHON
o6onouke 13 Tonctoit ponbru). NMockonbKy B 3TUX cnyyasx
peyb MAET O KOMMIEKCHBIX MOTOMIOYHbBIX CUCTEMAX UHXKe-
HepHbIX KOMMYHUWKaLMIA, TO crieayeT NpuaepXnBaThCs
peKomeHAaLMI Mo LLYMO3aLLMTe U3roToBUTENS
MOABECHbIX MOTOSKOB.

MNMepeceueHne
MEeX3TaXHbIX NepPeKpPbITUMA

Mpoxoab! B NepeKpbITUSX CrieayeT YNOTHATh BlaroHe-
MPOHULLAEMbIMU W 3BYKOU3ONMUPYIOLLMMM MaTepuanamm.
Ecnu Ha non yknagbiBaeTcs ropsiunii achanst: oTKpbITbie
y4acTku Tpy6onpoBoaa HeobxoaMmo 3alumiaTh
LLIaMOTHOW 0B ChINKOW, 3aLLMTHON Tpy6Hoit unu obopauu-
BaHWEM TernsIoM30NsLMOHHBIMY MaTepuUanamu.

Ucnonb3oBaHue B KauecTBe
BHYTPEHHMUX JINBHECTOKOB

lMpu npoknagke Tpy6 BHYTpY 3AaHWS B Ka4ECTBE NINBHE-
CTOKOB CYLLIECTBYeT OMacHOCTb 06pa3oBaHus KoHAeHcaTa!
KoHpeHcaT obpa3syeTcs, ecnu, Hanpumep, us-3a
XOMOoAHOW A0XAEBON BOAbI TeMMepaTypa CTeHKU Tpy6bl
OMYCKAEeTCs HUXE TeMMepaTypbl TOYKM POChI OKPYKato-
Liero Bo3ayxa. B aTom criyuae Bnara us okpyxatoLLero
BO3/yXa BblNaAaeT Ha MOBEPXHOCTH TPy6bl B BUAE POCHI.
MoaTomy B 30aHuM Bce yyacTkn Tpy6onpoBoaos, Ha
KOTOPbIX MOXHO 0XWAaTb 06pa3oBaHNe KOHAEHCaTa,
HeobX0AMMO 3aLLMLLaTb NMapOHENpPOHULIAEMON
060M104KOIN 13 TENNOU30MALUMOHHOIO MaTepuana!

OT nzonsuum Tpy60nNpoBoaoB B NoaBanie MOXHO OTKa-
3aTbCsl, €C/IM HET ONAcHOCTM 06pa3oBaHNs KOHAEHcaTa.
Kak npaBusio, 310 0THOCKTCS K MPOKIaAKe OTKPbITLIX
Tpy60npoBOAOB IMBHECTOKA B HEOTAMNIMBaeMbIX
rogBasnax.

MaTePHaﬂbl Angd U3onsLunm oT KoHAeHcaTa

B kauecTBe maTepunanos 4ns U30nsaLUMK OT KOHAeHcaTa

peKomeHAyeTcs UCMob30BaTb MaTepuasbl C 3aKPbITbIMU

nopamm C BbICOKMM COMPOTVB/IEHMEM NapONpPOHULIAHMUIO.

Ecnu xe ncnonbaytotcs matepuansl ¢ OTKPbITbIMU NOpamu

WY BOMIOKHUCTbIE MaTepuaribl, TO OHW AOMKHbI UMETb

MPOYHO NPUKSIEEHHYIO K HUM NapoHEenpoHULLaemyio

3aLLUMTHYIO HAapYXXHYIO 06aouKy.

- Bce mecTa CTbIKOB, LLIBOB, COMPSIXXEHUI U KOHLL0B TPY6
crnefyet COeAVHSATb FepMETUYHBIM LLIBOM.

- B mecTax kpenneHus cnenyeT Bblpe3ath U30MSLMIO.

- HeobxoamMmo HaTsHYTb NIOCKYT U30SILMOHHOIO MaTe-
puana Ha KpenseHue 1 repMeTUYHO CKIenTb C npune-
raloLLIMM U30MSLMOHHBIM MaTepuUasnom.

Kpennenune Tpy6onpoBofoB BHyTpeHHero TMBHECTOKA

[lns npenoTepalLieHus BbicKanb3biBaHUs YacTei Tpy6o-
npoBoaa Heo6X0AMMO YCTaHaB/IMBATb XOMYT 06XMMHOIA
C 3aMKOM/ANS PacTPy6HbIX COEAUHEHN .
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TexHUKa KpenneHus
RAUPIANO PLUS

[na obecrneyeHns onTMManbHOM LLIYMOU3ONSALIUH, Mocne moHTa)ka 06XXMMHOW 3M1eMEHT MOMHOCTbIO NEXUT
MCMONb3yNTE NPY MOHTaXe TOMbKO LLYMOMOI/IoLLaoLLImMe
xomyTbl ans Tpy6 RAUPIANO PLUS. KaHanu3aumoHHble
Tpy6bel RAUPIANO PLUS ponHbl npoknagpiBaTbes 6e3

BHYTPEHHUX HanpsKeHW.

Ha ONOPHOM, 3a cYeT Yero oocTuraeTca onTumanbHoe
LymonornotueHue.

XomyTbl

3anaTeHTOBaHHbI LLYMOMOI/IOLLAIOLLIMIA XOMYT COCTOUT

13 onopHoW 1 obxumHom yacTu. Kak npaeuno, gocra-

TOYHO OJJHOIO XOMYTa Ha 3Tax.

1. o6BeCcTV 0BXMMHOW XOMYT BOKpYT TPy6bl 1 3aLuen-
KHYTb ero.

2. CMOHTVPOBATb OMOPHbIA XOMYT Ha CTeHe.

Puc. 86 LLlymonornoLyatoLymit XomyT B CMOHTMPOBAHHOM
COCTOSIHUN

Cxema KpenneHus CTOSIKOB

Cxema paLuoHanbHOMo KpenseHns CTosKa U3 LLymoro-
rnowatowmx Tpy6 RAUPIANO PLUS npepncrasnexa
Ha pUCYHKe.

Hepexon C BépTUKasibHOro Ha ropM3oHTasibHOe Hanpas-
NeHue

1. nepexop ¢ BepPTMKanbHOro Ha rOPM3oHTaIbHOE Harnpas-

Puc. 84 CMOHTUPOBAHHBIN OTKPbITbINA ONOPHBIA XOMYT

®

B 3amke onopHoro xomyTa pasmeLLieHa NpoCTaBKa,
npefoTBpaLLaloLLas NI0THOE NPUMbIKaHUe XOMyTa
K Tpy6e. Takum obpazom obecrieunBaeTcst CHUXKeHUe
aKyCTUYEeCKOMN CBA3U

3. OTKPbITb OMOPHbIA XOMYT W YCTaHOBUTb TPY6Y
C 0BXVMMHbBIM XOMYTOM.

Puc. 85 YcraHoska Tpy6bi

NeHve cnepyeT NpefycMaTpuBaTh C MOMOLLIbIO ABYX
0TBOAOB Mnof yrnom 45° n ycnokonTenbHOro yyactka
(npsimoro otpeska Tpy6bl RAUPIANO PLUS pnuHoi
250 mm).

2. aNs yMeHbLUEHUS PacCTOSIHWS OT NOTOMKa [0 FOPU3OH-
TanbHOro yyacTka pacTpy6 nepsoro oteoga nog 45°
MOXeT 6bITb YTOM/IEH B NepeKpbITHe.

3. Npu HeobXo0QMMOCTY YCTaHOBUTL NMPOTMBOMOXaPHYHO
MaHXeTy.



Arax Hap c6opHbIM Tpy6onposogom

1. MNMocne npoxopa Yepes nepekpbITUE YCTaHOBUTb
TPOMHWUK.

2. Tpyby RAUPIANO PLUS o6pesatb Tak, 4Tobbl pacTpyb
HaxoAmsICs HeNocpeACTBEHHO Mof, MOTOSKOM,
W BCTaBUTb B BEPXHWI pacTpy6 TporHuKa.

3. YcTaHOBUTD LLYMOMOI/IOLLAIOLLMIA XOMYT NOA,
pactpy6om Tpy6sl RAUPIANO PLUS.

4. Nop 3TVM XOMYTOM Ha paccTosiHUK okono 2/3 anuHbl
TPYy6bl CMOHTUPOBATH CKOMbL3SILLMIA XOMYT.

®

Ckonb3siLumit XomyT obecrnednBaeT 6ecnpensTCTBEHHOE
NPOQOsbHOE CMELLIEHWE KaHann3aLMoHHOMN TPy6bi
RAUPIANO PLUS. MoHTMpoBaTb LLIyMOMNOT/OLLA0LLUNA
XOMYT nof pacTpy6om Tpy6bl xenaresibHo, Ho He
0b6s13aTenbHo.

5. MNpoxop Yepes nepekpbITUE HA CrEAYIOLLMIA ITaX
BbIMOMHUTb C MOMOLLIbIO KOPOTKOrO OTpeska
RAUPIANO PLUS.

Cnenylou.wle 3TaXun

1. NMocne npoxoaa Yepes nepekpbITUE YCTaHOBUTb
TPOWMHUK.

2. Tpyby RAUPIANO PLUS pns npoxopa 4Yepes nepe-
KpbITVE Ha CneayoLLmMi 3TaXk 0Tpe3aTb U BCTaBUTb
B TPOVHVK.

3. YcTaHOBUTDL LLIYMOMOTOLLAIOLLMIA XOMYT MOf, MOTONKOM
Ha Tpy6y RAUPIANO PLUS.

4. MNop 3TVM XOMYTOM Ha paccTosiHUK okKono 2/3 AnuHbl
TPY6bl CMOHTUPOBATH CKOJb3SILLIMIA XOMYT.

®

HononHutenbHoe KpenneHue He TpebyeTcs. TPOWHKK
Ha 3TaXke UM NPOXOA, Yepe3 NepeKpbITUE, BbINMOMHEHHDI
KopoTkunm oTpeskom (< 500 mm) He TpebytoT HUKaKoro
KpenneHus.

AnbTepHaTUBHbBIN Npoxop Yepes nepekpbiTue

[ns npoxopoB Yepes NepekpbITUS Ha aTaxax MoryT
MCMosb30BaTbCs TakXKe KOPOTKUE TPy6bI.
Mpwu aToM cxema KpenneHust ocTaeTcst HEU3MEHHOW.

ﬂononuwrenbuoe KpenneHue

[nsa npepoTBpalLeHns pasbeanHeHus Tpy6 B CTosIKe
Cny»aT AOMOMHUTENbHbIE 06KUMHbIE XOMYTbl YCTaHaBIM-
BaeMble CPa3sy Mog, LLYMOMOr/IoLLAOLLIMMMU XOMYTamMu:

- B OfHOKBapPTMPHbIX AOMAaX TONbKO Ha BEPXHEM 3Taxe

- BO BCEX OCTalbHbIX AOMaX — Ha KaX[A0M TPeTbeM aTaxe

- —— '
oK. 2/3 BL

3+ !

2 _H‘“'_— i
0K. 2/3 BL
s T

[}

OK. 2/3 BL

T

Mch. 10x da

Puc. 87 Cxema ycTaHoBKu CTOSIKG
T 06>KMMHOM xoMyT
2 OMOPHBIN XOMyT
3 CKOIb3ALLMI XOMYT
4 0OKUMHOM XOMYT (BOMOHUTESIbHOE KPersieHue)
5 HenoaBmkHas ornopa
6 koporkue orpeskn RAUPIANO PLUS (BL < 500 mm)
BL moHTaXXHAS AnnHa
d.anametp Tpy6bi
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Cxema KpenneHus ropu3oH-
TanbHbIX TpybonposogoBs

Cxema paLuoHarnbHOro KpernseHns ropu3oHTanbHOro
Tpy6onpoeoaa us wymonornowatwoLmx Tpydé RAUPIANO
PLUS npepnctaBneHa Ha pucyHke.

®

LLlymonornoLuatoLLme XoMyThl Ha FOPU30HTaNbHbIX
TpybonpoBoaax yctaHaBnvBaTb He TpebyeTcs.

- lopu3oHTanbHble yHacTku (ANnHOM He BGonee
10 Hapy>kHbIx AMameTpoB TPy6bl) KPENSTCS C yCTPOW-
CTBOM HEMOABMXHbIX OMOp PSAOM C pacTpybamu.

- Mpu MOHTaxe 6ornee ANVHHBIMK OTpe3Kamu (ASIMHO
60nee 10 HapyXHbIX AMameTpoB Tpy6bl) cregyeT ycTa-
HaBMBaTb AOMOHUTENbHO CKOMb3SILLIME XOMYTbI:

- paccTosiHue MeXay HEMOABWXKHOI OMOPOIi U CKOSb-
3ALLIMM XOMYTOM He AO/MKHO NpeBbiLLaTb AeCATUKPaT-
Horo AmameTpa Tpybbl da: PacctosiHne < 10 x d,,

i
makc. 10 x dg |
B |
|
1 2

Puc. 88 Cxema MOHTaXa ropu3oHTaIbHOro Tpy6onpoBoaa
1 HenoaBwxHas oropa
2 CKOMb3SILLMIA XOMYT
d. guametp Tpy6bI

OTtpesku Tpyb6
u pacoHHble HacTH

Ecnu cuctema dopmupyeTcs M3 KOpoTKMx HacoHHbIX

yacTen unu Tpy6:

- C MOMOLLIbIO HEMOABMXKHbIX OMOP NPeAOTBPaTUTbL Pasb-
eauHeHve geTanen.

- 3alMTWTb 3arNyLLUKW pacTpyboB OT UX BbICKarnb3bl-
BaHUsl.



[lpoxnanka B rpyHTe cucrembl

RAUPIANO PLUS

RAUPIANO PLUS noaxoauT ons npoknagku B rpyHTe.
[onyckaeTcs npoknagka Tpy6 BHYTPU 1 BHE 30aHUsI.
Mpoknapka Tpy6 JonxHa oTBeYaTb CTaTMYeCKUM Tpebo-
BaHUSIM.

Hopmbi

[ns npoknapku Tpy6 cnefyeT NPUHSATL BO BHUMaHWUe
crnepytoLLme ¥ NPOLMTUPOBAHHbIE B AOMOMIHEHUM HOPMbI,
B ocobeHHocTu DIN EN 1610. 3T1a Hopma onucbiBaeT
NPOKMaaKy v NpoBepKy TPy6 1 KaHanoB, KoTopble, Kak
NpaBuIo, yNOXeHbl B FPYHTE U 3KCMyaTUPYIOTCS HUXKeE
YPOBHS! FPYHTOBbIX BOA.

- DINEN1610

- CMN 30.13330-2012

DIN EN 12056

DIN EN 752

DIN 1986

- [onyck Z-42.1-223

- Hopmatus ATV pazgen A 127

O6wme TpeboBaHus

CnenyeT cobniogaTb 06LLieM3BECTHbIE MpaBuna
npoknagku Tpybonpoeonos. Cnenyet obecrneymsaTtb
OCTOpPOXHOE 1 BepexHoe obpalleHue ¢ Tpybamu

1 GacoHHbIMM YacTsMW NMPU TPAHCMOPTUPOBKE, XPaHeHUM
W yKnagke.

MoHTax Tpy60onpoBoAOB A0MKHbI OCYLLECTBASTH TOMbKO
CMeumanucTbl, KOTOPbIe BIAAEIOT OMbITOM MOHTaXa Mosu-
MepHbIX Tpy®b.

TpaHwewn ang yknagku
TpybonpoBofos

f

0D
®

N
J

’
MMETT=TT =TT TIT=TIT=TIT=1TI
@

Puc. 89 CxemaTudeckoe n3o0bpaxxeHne pacnosioxeHus TpaHLLIen

1 MoBepxHoCTb 10 Beicota nepekpbiTusi Tpy6bi

2 HuxHss nnockocTb 11 TonLymHa crios1 OTChINKM
[0pOoxHOro nokpbitus 12 TonwmHa crosi ¢ Tpy6oii
WM CKO/b3SILLEro 13 Iny6uHa TpaHLuen
cnosi (ecnm umeercs) a TONLLMHA HUXKHEro C/1081 OTChIMKU
3 CreHku TpaHLLien b TonLymHa BepxHero crosi OTCbInKu
4 OcHoBHasi 3ackinka ¢ TonwymHa nepekpbIThs
5 Cno#t nepexpbitus OD HapysHbivi auametp
6 bokoBasi oTcbinka

7 bokoBasi noachkinka

8 Moacwinka

9 [lHo TpaHLuen

YcTpoWCTBO TpaHLLIEel Ansa yKnagku Tpy6 fomkHo oTee-

yatb TpeboBaHusam DIN EN 1610. MNpw atom cnegyet:

- 06ecneynTb YCTOMYMBOCTb OTKOCOB TPaHLLIEN Kpensie-
HWem (noanopamun) unu ApYrumy KOHCTPYKTUBHbBIMU
MepOonpUATUSMU.

- MOAroTOBWUTb AHO TPaHLLEN C HEOBXOAMMBIM YKITOHOM.
- B MeCTax CTbIKOB TPy6 BbINOMHUTL Heobxoanmble yriy-
611eHMS B HMXKHEM CII0€ OTChINKW UMK B fiHE TPaHLLIEN,

4TO6bI YNIOXUTb BCIO HUTKY TPY6.

- cnepyeT obecneynTb NPSIMONTMHENHOCTb YKIaAKM.

- 3alMTUTb AHO TPAHLLIEN OT BO3AENCTBUS MOpO3a.

- HM NoBepXx, HY nop, Tpy6onpoBoabl He MpokIaabIBaTb
3amep3aloLLumin maTepuarn.

- YoanuTb ofexay KpyTocTel TpaHLLEen Takum obpasom,
4T06bI TPY6ONpPOBOA HE BblN1 MOBPEXAEH U HE U3MEHWN
CBOEr0 MOSIOXKEHWS.
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Cno# rpyHTa,
B KOTOPOM YJO)XXeHbl TPY6bI

Cnoii rpyHTa, B KOTOPOM NPOsIoXKeHbl Tpy6onpoBoabl
RAUPIANO PLUS o6pasyioT:

- CIIo¥ NOACHINKN

- cnoi 6OKOBOW OTChIMNKM

- Cnov NepeKkpbITUsi

®

Cnepyert TLlaTeNbHO BbIMOMHEHATb YKNaaKy TPy, Tak
KaK 3T0 BMIUSIET Ha HECYLLYIO CrOCOBHOCTb
Tpy6onpoBonos..

TpaHLest fomkHa 6biTb BbINOSIHEHA COOTBETCTBEHHO
CTaTUYECKOMY pacyeTy Ha OCHOBE [OKYMEHTOB MpoeKTa.
Takue dakTopbl, Kak rpyHTOBasi Boga Unu ynaneHue
KperfieHns He AOMKHbI BIUSTb Ha HECYLLYI0 Crnocob-
HOCTb, YCTOMYMBOCTb UMW NMOMOXeHWe Tpy6 B TpaHLLee.

B cnyuae BozgeicTeus atux paktopos TpebytoTcs fgonon-
HUTESbHbIE MEPONPUATUS, AMs TOro, YTOBbl U36exaThb
CMeLLIeHUs maTepuana 3acbImnku.

Marepnan 3acbinku

Marepnan 3acbinku

Tunbi cnoes yknagku Tpy6

3acbinka BktoYaeT NOAChINKY, BOKOBYIO OTCHINKY U CNOW
nepekpbiTUs. LLInpuHa crosl, B KOTOpom ynosxeHbl Tpy6bl
F0/MKHa COOTBETCTBOBATD LLUMPYHE TPaHLLIEN.

Matepuanbl ans 3acbinku
Tpybonposopnos

MprmeHsemble maTepunasbl 4OMKHbLI COBMapaThb C yKasaH-
HbIMM B NpoekTe. ITO TaKKe KacaeTcs npunieratoLmnx
rPYHTOB, MPUrOAHOCTb UCMO/Ib30BAHNSA KOTOPbIX AOMKHA
npoBepsATLCS.

lNpu BoI6Ope maTepuana, pasmepa ero 4acTuLl, a Takxe
KPEenneHus crneayeT yuuTbiBaTh:

- Ovametp Tpy6onposoaos

- matepwvan Tpy6onpoBoaos

- TOJLLMHY CTEHKM TpybonpoBoaoB

- CBOWCTBa FPyHTa

Martepuanbl gns 3aceinku Tpy6onposogos RAUPIANO

PLUS He ponxHbl cogepxaTb 4acTuLbl, pasmepom bonee
22 mm. CnepyeT yumtbiBaTh Tpebosarus DIN EN 1610.

Marepuan 3acbinku

Tun1 Tun 2 Tun3
KoHcTpykums _'I
i —fr—— ) . _
A SR s
L ¥ i H )
= | . L] A
" LI = day Prarrraera—— 13 T \
a  HukHuit cnoit b BepxHuii cnoit b BepxHuit cnon
b BepxHuii cnoit OD HapyxHbiit guametp Tpy6bl OD  HapysHbiit amameTp Tpy6bi
OD HapyHblit pnameTp Tpy6bl
Mpumenenne - NoAXoAUT ANs No60it 30HbI - NOAXOAMUT ANS paBHOMEPHbIX, - NOAXOAMUT ANS PaBHOMEPHbIX,

Tpy6onposoaos
- Tpy6a gomkHa 6biTb
3admKcMpoBaHa no Bceil ee anvHe

OTHOCMTESBHO PbIX/IbIX 1
MeSIKO3ePHUCTbIX MPYHTOB

- Tpy6a gomkHa 6biTb
3adumKcpoBaHa Mo Bcen ee AnvHe

OTHOCMTESNIbHO MENKO3EPHUCTbIX
rpyHTOB

- Tpy6a gomkHa 6biTb
3adumKcpoBaHa Mo Bcen ee AnvHe

HwxHuii cnov
a

- HOpMasibHOE COOTHOLLIEHWE FPyHTa:
a 2100 mm

- CkanbHble rpyHTbI:
a 2150 mm

- Tpy6a NexuT HenocpeAcTBEHHO
Ha iHe TpaHLuen

- Tpy6a NexuT HenocpeAcTBEHHO
Ha fiHe TpaHLen

BepxHuii cnoit
b

Onpenenexue TOMLLMHBI MO
cTaTU4ecKoMy pacyeTy

Onpepnenexue TOMLLMHBI MO
cTaTU4ecKoMy pacyeTy

Onpenenexue TOMLLMHBI MO cTaThYe-
CKOMy pacyeTy

Puc. 90 Tunbi cnoeB yknagku Tpy6

OcobeHHoe UcrosIHeHne 3acbINKN UMK HecyLel

KOHCTPYKLMK

Mpwv oHe TpaHLLEM ¢ HebonbLLION HecyLLel cnocobHo-
CTblo, Hanpumep, Top$ KK NbIBYH, HEOBXOAVMbI Creay-
loLLiYe MepOonpUATUS, HanpUmep:

- TPYHT 3aMeHUTb APYrYMU MaTepuanamm

- nopAepxatb TpybonpoBog, cBasimm

3TV MeponpUsTUSI MPON3BOASAT B TOM CIlyyae, eCiin UX
HeobXoAMMOCTb NOATBEPXAEHA CTAaTUYECKUMU pacye-

Tamu.



3acbinka

YT06bI NPenoTBPaTUTL OCaAKy MOBEPXHOCTU U OCaAKY
BCEro rpyHTa, crnefyeTt cobsiofaTh COOTBETCTBYOLLIME
TpeboBaHWUs MPOEKTUPOBAHMUSI.

YnnorHeHue

CreneHb ynnoTHeHMs JOMKHA COOTBETCTBOBATb CTaTUYe-
CKOMY pacyeTy ans Tpy6onpoBofaos.

®

- Ecnu Heobxoanmo, crieayeT NponsBecTy BPyUHYto
YMMNOTHEHWE MOKPbITUS Nop, TPybo.

- MexaHuueckoe ynnoTHeH1e MOXeT NpPOoBOAUTLCS
TONbKO B TOM Cryyae, ecnv criovt umeeT TonwmHy 30 cm
Hap, BepXHeln KPOMKOW TPy6bl

- Bbl6op ycTpoicTBa YNMOTHEHMUS], KOJIMYECTBO XOA0B
MpW YNIOTHEHUM, @ TaKKe TOJILLIMHA CNOSt YTNNOTHEHUS
[OSIXXHbI COOTBETCTBOBATb MaTepuarny ynioTHeHus
n Tpybonposogy.

- YnnoTHeHWe 0CHOBHOMO U HOKOBOIO CII0EB NpU
MOMOLLIM 3aLLIaMOBbIBaHUS [JOMYCKAETCS TONTbKO
B MCKJIIOUMTENbHBIX Cy4asix NPW HeCBS3aHHbIX
rpyHTax.

lNMpucoeauHeHns K coopyxeHusam

MprcoeauHeHns K coopyxeHusm (Hanpumep, LLAXTam)
cnepyeT BbIMOHATb MOABMKHBIM.

CneflyeT NpMMeHsTb COOTBETCTBYIOLLME TPY6aM CUCTEMBI
NMPUCOEAMHENS K LLAXTaM.

YnnoTHeHus mexay Tpy6onpoBogamm u cuctemoi Npuco-
eavHeHus 6epet Ha cebsi BCTPOEHHOE B CUCTEMY NpuUcoe-
[AVHEHUSI Pe3MHOBOE YMIOTHUTENTbHOE KOMbLIO.

WcnbiTaHne ynnoTHeHnn

WcnbiTaHne ynnoTHeHMA NpoBOAUTCS Nocre yaaneHus
KpernneHusi 1 nocre 3acbinku TPaHLLEeN.

lmapasnuyeckoe ucnbiTaHne

1. Npown3BecTi ocMOTp U 3arepMeTU3VpPoBaTh
BCE OTBEPCTUS.

2. BeTBu Tpy6 nnu onpepeneHHble y4acTku Tpy6
MeZeHHO 3anoMHSIIOT BOAOMW U MOMTHOCTbIO OMOPOX-
HSIOT.

3. Mocne gocTmXeHns ncnblTaTe/lbHOro AaBfeHus
B 0,5 6apa, Boigepxatb Bpems 1uac.

4. 3aTem nogaepXKUBAIOT UCMbITaTENbHOE AaBreHne
0,5 6ap B TeueHune 30 muH. Ecnv Heobxoammo, notepu
BOAbI BOCTOJTHSIOT.

WcnbiTaHve npoiiaeHo, ecnv AONOMHUTENbHbINA pacxop
BOZbl Ha KBaApaTHbIil MeTP BHYTPEHHel NOBEPXHOCTU
TPY6bl HE NPeBbICUS CedyOLLMX 3HAYEHMA:

- Tpybonposofpl 0,15 nutpa
- TpybonpoBofpbl C LLaxTamu 0,20 nuTpa
- Tpy6onpoBofbl C LaxTamu

U PeBM3USMM 0,40 nutpa

MHeBMaTUYeECKOE UCNbITaHUE

AﬂbTepHaTVIBHO MOXXeT NpoBOAUTbCA UCNbITaHNE
CUCTEMDBI BO3YyXOM.

WcnbiTaHne BO3AyXOM COCTOUT U3 ABYX 3Taros:

- HavanbHoe fgaBnenue cooteeTcTByeT 110% ncnbiTa-
TENbHOrO JaBMIeHNs]

- WCMbITaTeNbHOE AaBNEHWE 3aBUCUT OT criocoba ucnbl-
TaHWS U BHYTPeHHero AnameTpa Tpy6bl

1. HayanbHoe paBneHne nogaepXXvBatoT OKOM0 S MUHYT.

2. 3aTem NOHWXKALOT AaBfieHNe BO3AYXa A0 UCMbITaTe b=
Horo.

3. 3acekaloT Bpemsi 1 3anuCbiBatoT NageHue AaBeHns
B TEYEHWe BPEMEHMN UCTbITaHUS.

WcnblTaHue nporaeHo, ecnv nageHne AaBneHns Haxo-
LMTCS B Npefenax JonycTumblx rpaHuy. KoHTponbHble
napameTpbl copgepxatcst 8 DIN EN 1610
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Ceptudukauus

Cucrema RAUPIANO PLUS ceptuduumpoBaHa cregyoLLymm cepTudULIMPYIOLLIMMI OpraHamu

DIEL 52

lepmaHus lepmanus
MXO03
Ouunanguns Poccus

tgm’

Staatliche Versuchsanstalt

s

Monblia AscTpus

ION, 4

S :

)
Wepcs

LLiBeuns

CER7y

Oaxunsa

EwWEar
Ephisigy Mindsdgelendred Innovicids Khi

BeHrpus

PRODUKTSERTIFIKAT

PS 0397
SINTEF Byggforsk

Hopserus

DANMARK

HaHunsa

LISTED
PRODUCT

Mananaus



TexHU4YecKmne xapaKTepuCTUKN
cuctembl RAUPIANO PLUS

Martepuan

PP-MD ycuneHHbli MUHepanbHbIMK fo6aBkamm (Tpy6bl 1 pacoHHble YacTu)

O6nactb usmepexus

Dy 40 - Dy 200

0O6nactb npumeHeHus

KananusaunoHHble Tpy6bl BHYTpY 3AaHWIA,
a Takyxe Npoksiaaka Tpy6 B 3emne BHYTPU 1 BHe 30aHNit

Xumuyeckas cToiKocTb

OcHoga PP cornacHo DIN 8078 He ans 6eH31H- nnu 6eH3051coaepyKaLLmnxX CTOUHbIX BOA,
YnnotHenusi 3 SBR DIN 4060, DIN EN 681-1

CrouHas Boaa co 3HaveHnem pH ot 2 1o 12

O6nacrs peficraua TemnepaTypa cTouHoi Boabl Ao 95 °C (kpaTkoBpemerHo) unm 90 °C (anuTensHo)
Tpy6bi 1,9 ricm®

Mnorhocts dacoHHble yactn 1,1- 1,9 r/cm®

CpepHee yanmHeHne 0,09 mm/mK DIN 53752

KonbueBsas xecTkocTb > 4 kH/m? DIN EN ISO 9969

Mpenen np TV NpM pacT >16 H/mm? DIN EN ISO 527-3

YanuHeHne npu paspbiBe

npu6bn. 150 % DIN EN ISO 527-3

Moaynb ynpyroctu npu6én . 2.700 H/mm? DIN EN ISO 527-2
MFR190/5 npn6n . 1,7 r/10 muH. DIN EN ISO 1133
MFR 230/2,16 npu6n . 0,82 r/10 MuH. DIN EN ISO 1133
FepmeTuuHocTb 1 6ap (10 m BogsiHoro cTon6a)
Tpy6bl € MIHHOBALIMOHHOMN TPEXCMOHON KOHCTPYKLMEN
- YnaponpouHbiii 1 obnafatoLLyii ConpoTMBIEHMEM HAPYXKHbII CIOW U3 NonunponuieHa
- BbicokonpouyHbIi cpefHuii CNoii U3 yCMNeHHOro MMHepanbHbIMW fo6aBkamu NonunponuneHa
KoHcTpykuus Tpy6bi

- MIaHOCOCTOMKMIA 1 rNaaKwvii BHYTPEHHWIA Croii dacoHHOM YacTu
- OnTMMM3aLMs ycuneHns macchl B MecTax noBopoTa Tpy6onposoaos
Ans nosbilLeHusisBykomsonsumu Dy 90 - Dy 125

Conep)xauue ranoreHos

He copepxuT (otcyTtctaue F, Cl, Br, J)

CoeguHenne

PECprG C YCTaHOBJIEHHbIMU Ha 3aBOAe Pe3NHOBbIMW YMNJTOTHUTENTbHbIMU KONbLL@MU

OrHecToiKoCTb

B2 (HopmanbHo Bocrnnamersiemble) cornacto DIN 4102 n CIM 112.13330-2012

CoBMeCTUMOCTb C CUCTEMOW

MepexonHuku ans Tpy6 HT unu KG He Tpebytotcs

Wcnbitanne cuctemsl, B cootsetctanm ¢ DIN EN 1451-1u CIM 30.13330-2012

Hopmbi o
[lononHuTenbHble MCMbITAHWS MO JaHHBIM HEMELIKOTO UHCTUTYTa CTPOUTENbHOW TeXHWKU. Bepnnn
Wcnbitanus cornacHo DIN EN 14366, MpoTokon ncnbitanus VIHCTUTYyTOM cTponTenbHoi Gpuanku

3ByKousonsaums um. Opayerxodepa: P-BA 6/2006 ¢ LuymonornoLlaoLym xomytom makc. 17 ob(A) npu 4 n/c P-BA
176/2006 c o6bluHbIM XoMyTOM MaKc. 24 Ab(A) npu 4 n/c

Monyck HemeLkuit MHCTUTYT cTponTenbHow TexHukn ABZ 42.1-223

[ononHuTtenbHbIN KOHTPOsb

tOxHO-HemeLkuit LieHTp nonnmepHbix maTtepuanos, Biopu6ypr

MoxapoycToitunsoctb

Onpepensetcs MPA anss RAUPIANO PLUS. OHa coctaBnsieT
-14.992 k[x/kr

[ns Tpy6el RAUPIANO PLUS anametpom Dy 110:

- 7.9 kBtu/m

- 28.464,8 kx/m
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Xumuyeckasi yCTOMMUBOCTD

Tpy6bi n pacoHHble yacTh

[aHHble TabnuLbl CyXaT Ans NPUKUAOYHON OLLEHKM
XMMWUYECKOIN CTOMKOCTU maTepumana (6e3 BO3SMOXHbIX
nocneacTeuii BO3AENCTBUS arpecCMBHOMO BeLLLeCTBa)

¥ He MOT'YT UCTO/b30BaTbCs 6€3 JOMNONHUTENBHOIO YTOu-
HeHus.

pyn BHYTpEHHEM HanpsiXXeHUU B maTepuane Tpy6bl

¥ 0[HOBPEMEHHOM BO3AEWCTBUM XMMUYECKOrO BELLIeCTBa
MexaHW4ecKue CBOMCTBA MOTYT M3MeHSTbCS (KOppo3u-
OHHOE pacTpecKuBaHue).

KoHuentp. Temn. RAU-

PeareHTbl % oC PP
1,2-pguxnopataH 100 20 H
96 20 c
2-nponeH-T-ol 96 60 c
OtpabotaHHble rasbl, nio6as 60 c

cofepallme yrnekncnoty

OTtpabotaHHble rasbl, MOHMXEHHas 20 -

copepxatume oneym H,S,0, noBblLLIeHas 20 H
OtpabotaHHbie rasbl, cogepaLtime

P  conepxauy nobas 60 c
CEePHYI0 KUCMOTY, BNaXHble
OTpaboTaHHble rasbi

P ! nobas 60 c
cofepXalLme CoMsiHyo KUCNOTY
OtpabotaHHbie rasb

p - cnegbl 60 c
copepalume GTopuCTbIi BOJOPOA,
OTtpabotaHHbie rasbl, cneppl 60 c

coaepxaLlue HATPo3y nosbllleHHast 60 -

OtpaboraHHble rassbl, NMOHMXXeHHas 60 c
copepxatume SO, 50 50 -
AueTangerug + yKcycHas Kucnora 90/10 20 -
AueTangerug,, BoaHbIV 40 40 c
AueTtangerua , KOHLEHTPUPOBaHHbIN 100 20 -
ALeTon 100 20 c

H 100 60 c
AuLeToH , BogHbI cneppl 20 c

[vcnepcun akpoHana ctaHpaptHas 20 -

PacTBopbl akpoHana cTaHpaptHas 20 -

CnoxHbliA 3TUNOBBIN

. 100 20 -
3¢Mp aKpuIOBOiA KUCMOTbI

HacblLLieHHas 20 c

AannnHoBas KUCNoTa, BoaHas
! HacbilweHHass 60 -

Pe3nHoBoe ynnoTHUTeNbHOE KOMbLO

Mcnonb3oBaHHble copTa pe3nHbl 06bIYHO NOKa3biBaoT
[L0BOJSIbHO XOPOLLYH CTOMKOCTb K XUMUKANUsSM, OfHAKO
COCTaBHbIE YaCTM CITOXHbIX 3PUPOB, KETOHOB 1 apoMaTU-
YeCKMX 1 XJTOPUPOBaHHbIX YINIepPOA0B B CTOYHBIX BOAAX
MOTYT UMETb CUMbHO KOKCYIOLLIEE AeWCTBUE, HTO MOXET
MPUBECTU K MOBPEXAEHNIO COEAVHEHUSI.

B cnyyae comHeHuW pekomeHayeTCst TPOBEepPUTb NPUIrof-
HOCTb TPy6, GacoHHbIX feTanen u maTepyanos ynioT-
HEHWIN B CYLLIECTBYIOLLIMX YCTAHOBKax v B 1abopaTtopum.
Mpv He06X0AMMOCTM NPOKOHCYNBTUPYMTECH C HALLIMM
TEXHUYECKUM OTAENOM.

MosicHeHus Kk Tabnuue

C = CTOMKMUI
0C = OTHOCUTENTbHO CTOMKUI
H = HECTONKMUM

He npoBepeH

KoHuentp. Temn. RAU-

PeareHTbl
earel % °C PP

pasbasneHHas 40 c
KBacubl, BogHble pasb6asneHHasi 60 c
HacblweHHas 60 c
pasbasneHHas 40 c
Xnopug antomuHus pa3b6asneHHasi 60 c
HacbllweHHas 60 c
pasbasneHHas 40 c
Cynbdat anoMmnHms, BoAHbIV pasbaBneHHas 60 c
HacblweHHas 60 c
20 c

MypasbuHas kucnora 100100

P 60 oc

40 c
MypaBbuHas kucnora , BogHas no 50 50 60 c
Ammuak, Xnaokum 100 20 c
Ammuak , razoobpasHbiii 100 60 c
HawaTblpHbIv cnvpT Tennbid 40 ¢
P P Tennbiit 60 c
pasbasneHHas 40 c
Xnopua aMMoHUsl, BOAHbIN pasb6asneHHasi 60 c
HacbllweHHas 60 c
o 20 c
DTOpUA aMMOHMS, BOAHBIN 00 20 go 20 60 R
pa3b6asneHHasi 40 c
HuTpaT ammoHwsi, BogHbiIii pasbasneHHas 60 c
HacbllleHHas 60 c




KoHueHntp.  Temn. RAU-
PeareHTbl % oC PP
40
pasbaBneHHas c
CynbdaT amMOHWUsI, BOAHBII pasbaeneHHast 60 c
HacbilleHHas oo c
40
pasbaeneHHast c
Cynbdun ammoHUs, BOAHbIN pasbaBneHHas 60 c
HacblLLeHHas c
60
AHWUNVH, YnCTbI 100 20 ¢
! 100 60 c
AHUIMH , BORHBI HacblLeHHasn 20 c
HacblleHHas 60 c
AHWNMHXTOPrapart, BOOHbIN HacbiLLeHHan 20 ¢
PrvApaT, BoA HacblLeHHasn 60 c
AHTpaxoHoHOBasi cynbdokucnora, cycneHans 30 c
BOAHas
AHTUPOPMUH, BOAHDI 2 20 -
Xnopwua cypbMbl, BOAHbIN 90 20 c
f16noyHas kucnoTa, BogHas 1 20 c
f16noyHoe BUHO cTaHgaptHas 20 c
pasbaeneHHas 40 c
MbiLLbsiKOBasi KUCMIOTa, BOgHas pasbasnenran 60 ¢
 BoR 80 40 c
80 60 c
beHsanbgerng, BogHbIN 0.1 60 c
BeHauH 100 60 H
Cmecb 6eH3unHa 1 6eHsona 80/20 20 oc
20 c
. nobas niobast
BeH3oliHas kucnota, BogHas 40 c
nobas
60 c
BeHson 100 20 oc
Muso cTaHpaptHas 20 c
MuBHoM KOnep cTaHpaptHas 60 c
BuocynbduTHas Lwenoyb,conep- rennas 50 c
*aas SO2
Tennas 50 c
AueTaT CBMUHLA, BOAHbBIN pasbasnenran 40 ¢
. Ha. Bon pasbaeneHHas 60 c
HacblleHHas 60 c
TeTpatunceuHel, 100 20 c
pasbaBneHHas 40 c
Bypa, BogHas pasbasneHHas 60 c
HacblleHHas 60 c
pasbaeneHHas 40 c
BopHas kucnora, BogHas pasbaBneHHas 60 c
HacbILLEHHas 60 c
Bpenau cTaHpapTHas 20 c
Bpom, sxnaxuin 100 20 H
Mapbl 6poma Heshasn- 20 H
TenbHas
no10 40 c
BpomosopopoaHas kucnota, BogHas no 10 60 c
48 60 c
Bytaguen 100 60 -
ByTaH, rasoo6pasHbiit 50 20 c
Bytangvon 0o 100 20 -
no10 20 c
BytaHgvon, BogHbilii no10 40 c
no10 60 c

KoHuentp.  Temn. RAU-
PeareHTbl % oC PP
no 100 20 c
ByTaHon o 100 40 c
no 100 60 oc
Bytanavion 0o 100 40 -
20 c
MacnsiHas kucnota, BogHas 20 KOHLEeHTp. 20 c
Bbytunauerat 100 20 oc
ByTuneH, xunakui 100 20 -
BytundeHon 100 20 c
pas6aeneHHas 40 c
Xnopup KanbLus, BOAHbIV pasbaBneHHas 60 c
HacbiweHHas 60 c
Hutpat kanbuus, BogHbIi 50 40 c
0,5 20 H
Xnop, razoo6pasHbilii, BNaxHbIi 1 20 H
5 20 H
Xnop, razoobpasHbiii, cyxoit 100 20 H
XnopamuH, BoaHbIN pasbaeneHHas 20 -
XnopykcycHasi kucrora (MoHo) 100 40 ¢
OpyKCyCHasi Kucnota (MoHO, 100 60 B
XnopykcycHas kucnota (MoHo) BogHas85 20 c
Xnopmetun 100 20 -
1 40 -
1 60 -
XnopHoBaTas KicnoTa, BogHas 10 40 B
opHOBaTas KUC/0Ta, BOAHA 10 60 B
20 40 -
20 60 -
Xnopwucras cynbdokucnoTa 100 20 H
XnopviposaHHasi Bofa HacblleHHas 20 oc
no
XpomoBas kucnota, BogHas 50 40 N
P « BOA o 60 oc
50
Xpomosasi kucnota / cepHas kucnora 50/15/35 40 H
/ Bopa 50/15/35 60 H
crtaHpaptHas 20 -
Xnogen cTaHpaptHas 60 -
KpotoHanbperup, 100 20 c
no10 40 c
LinaHucTHbI Kanui, BogHbIN no10 60 c
HacblleHHas 60 c
LinknorekcaHon 100 20 c
LlnknorekcaHoH 100 20 c
[exconpuu W cTaHpaptHas 60 -
[leKCTDIH, BOTHBI HacbllweHHas 20 c
CKCTPUH, BOAY 18 60 c
[wnatunoseiit apup 100 20 oc
30 60 c
[vrnukonuesas kucrnora, BOgHast
HacbileHHas 20 c
LOvmeTvnamuH, Xuakui 100 30 -
MupocepHas kucnota 10 20 H
. noHmwkeHHas 20 oc
Mapbl consiHoOM KUCNOTHI
nosbileHHas 20 H
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Konuentp. Temn. RAU- KoHuentp. Temn. RAU-

PeareHTb! % °oC PP PeareHTbl % oC PP
o 10 40 c j 1010 40 c
Conb Ans ynobpeHus, BogHast no10 60 c Tmapocynb¢uT, BoaHbIit 1010 60 c
HacblLLeHHas 60 c
TnppokcunamuHcynbdar, BogHbIR o 12 35 c
no10 40 c
XropHoe erneso, BogHoe 0o 10 60 c Ao 40 40 c
HacbilleHHas 60 c KanuitHbli Lienok, BoaHbIi no 40 60 c
50/60 60 c
n 100 20 c
©AAHAn yKCycHan kucnota 100 40 c Buxpomat kanus, BogHbIN 40 20 c
cranpaptHas 40 c BopaT Kanusi. BoaHbI 1 40 c
Ykeyc (BuHHBIN ykeyc) ctaHpaptHas 50 c P + BOA 1 60 c
cTaHaapTHast 60 c . . 1010 20 c
YkcycHas kucnorta, 95 40 _ poMaT kanus, BOAHLIN no10 60 c
KOHLIEHTpUpoBaHHas
pasbaeneHHas 40 c
Ao 25 40 c Bpomug kanus, BogHbIi pasbaeneHHas 60 c
Ao 25 60 c HacbileHHas 60 c
YkcycHas kucnota , BogHast 25-60 60 c : 0
80 40 c o ¢
Xropar Kanusi, BOAHbIN 1 60 c
100 20 c
AHFUAPUA YKCYCHOI KUCIOThI 100 40 oc pasbaeneHHas 40 c
100 60 oc Xnopwup kanus, BoAHbIN pasbasneHHas 60 c
Vcyonit i 100 20 oc HacblleHHas 60 c
4 P 100 60 H Xpomat Kanwsi, BogHbI 40 20 c
YkcycHbIn 3dmp 100 20 - lexkcauuanupodeppat kanws (I1) pasbaeneHHas 40 c
Jrunossi cnpt (cBposeHHoe cycro) 06biuHas 40 c FeKcaulaaHm.qod)eppaT kanus (I1), pasbasnenHas 60 c
06bluHas 60 - BOAHbIN HacbllLeHHas 60 c
ITUNOBBINA CAMPT + YKCYCHas KUCNoTa obbiutas 20 c pas6aenentas 40 c
(cmecb anst 6poxenns) HwTpat kanus, BogHbIN pasbaenenHHas 60 c
y W HacblileHHaa 60 c
32T:/IJ'I0BbIV| CMUPT, AeHaTYPUPOBaHHbIi 96 20 oc
(2 % Tonynona) 106 20 c
3TUNOBBIN CNUPT , BOAHBIN nioGas 20 ¢ MepmaHraHaT kanusi, BOAHbIA Ao 6 40 ¢
pT. BoA 96 60 c P oA o6 60
JTUNEHOKCUA, XKUOKUI 100 20 - po18 40 -
XKvipHble kucnotbl 100 60 oc pas6aenettas 40 ¢
Mepcynbdat kanus, BoaHbLIN pas6asnenran 60 ¢
Ao 40 20 c pcy » BoA HacbilweHHas 40 c
40 60 ¢ HacbileHHast 60 c
MnaBvkoBas KUCNOTa, BogHast 60 20 c
70 20 c KpemHuesas kucnota, BogHas nobas 60 c
pasbaeneHHas 40 c
®opmanbperug, BoaHbIv pasbaBneHHas 60 c pasbaenenHas 40 c
40 30 c MoBapeHHas conb, BogHas pasbaBneHHas 60 c
®oTosmynbeun niobas 40 - Hackienkan - 60 ¢
®otonposiBuTenm ctaHpaptHas 40 c nio6as 40 c
YronbHas KUCNoTa, BaxHas
®otoszakpenutenu ctanpaptHas 40 c niobas 60 c
®puoH 100 20 oc
3 " YronbHasi kucnota, cyxas 100 60 c
KCTPaKT MUBHbIX OPOXKEN obbiunas 20 c
13 Lenntonosbl
N YronbHas kucnota, BogHasi npu 8 atn HachbileHHas 20 -
IKCTPAKT MUBHBIX APOXOKE,
o 06bl4Has 20 c
pacTUTeNbHbIN
100 20 c
HacbILLEHHas 20 c CnupT KOKOCOBOIO Macna
[nioko3sa, BogHas 100 60 oc
HacbilleHHast 60 c
[MnMUKH, BOAHbIN 10 40 c Kpeaon, Bogbiit 1090 45 _
[nnkonb, BOAHbIN CTARRAPTHAR g0 c ®TopucToBOopOpOAHas Mefb, BoaHas 2 50 c
pas6aeneHHas 40 c
[nukonuesas kucsnoTa, BoAHas 37 20 ¢ CynbdaTt meau, BOAHbIN pasbasneHHasi 60 c
TnnuepuH, BoaHbIN niobas 60 c HacbilleHHas 60 c
no10 40 c n 20
MoueBuHa, BogHast no 10 60 c nKepe! CTaHRapTHan ¢
33 60 c
pasbaBnenHas 40 c
Kpemnedropucrosonopoaras 10 32 60 _ Xnopwa marHus, BogHbIl pasbaeneqHas 60 c
kucnora, BoAHan HacbllleHHas 60 c
lexcaHTpuon cTaHpaptHas 60 c paabagnennas 40 c
CynbdaTt marHus, BogHbIn pasbaeneHHas 60 c
. . KOHLLEHTP. 20 c
lonnangckuin knen HacblweHHas 60 c

KOHLLEHTP. 60 c




KoHueHntp.  Temn. RAU-
PearenTbl % oc PP
HacblLLiEHHas 40 c
ManeunHoBas kucnora, BogHas HacblleHHas 60 c
35 40 c
Menacca KOHLIEHTP. 20 c
KOHLIEHTP. 60 c
MaTtouHoe cycno KOHLLEHTP. 60 c
Mepson D KOHLLEHTP. 40 -
MeTunoBbii cnnpt 100 40 ¢
P 100 60 c
MeTnnamuH, BOAHbIN 32 20 c
MeTunenxnopug 100 20 H
no 50 20 c
MeTuno—cepHas kucnora, BogHas Ao 50 40 ¢
P " BOA 100 40 -
100 60 -
Monoko ctaHpaptHas 20 c
no10 40 c
MonouHas kucnora, BogHast no10 60 c
90 60 c
48/49/3 20 c
48/49/3 40 c
Cmecb kucnot | (CepHas kucnota / 50/50/0 20 ¢
asoTHas kucnota / BPO a) ©0/50/0 40 N
A 10/20/70 50 oc
10/87/3 20 H
50/31/19 30 H
Mosunurt D. cTaHaapTHast 20 -
no10 40 c
BeHsoHaT HaTpwsi, BoAHbIV 0010 60 c
36 60 c
pasbaeneHHas 40 c
Kap6oHaT HaTpus, BOAHbIN pasbaBneHHas 60 c
HacbILLEHHas 60 c
no10 40 c
Xnopat HaTpus, BOAHbIN no 10 60 c
HacblLLeHHas 60 c
Xnoput HaTpus, BOAHbBIN 50 20 ¢
P pus, BoR pasbaeneHHas 60 H
pasbaBneHHas 40 c
TnapocynbouT HaTpus, BOAHbIN pasbaeneHHas 60 c
HacblLLeHHast 60 c
[MnoxnopuT HaTpusi, BOAHbI pasbaeneHHas 20 c
PactBop runoxsnoputa HaTpus, KOHLIEHTP. 40 -
12,5 % akTuBHOrO XN0OpPa KOHLIEHTP. 60 oc
pasbaBneHHas 40 c
Cynbdug HaTpusi, BOAHbI pasbaeneHHas 60 c
HacbllleHHass 60 c
no 40 40 c
MuTbeBas copa, BoaHas no 40 60 c
50/60 60 c
. pasbaBneHHas 40 -
Hekan, BX, BogHbiit pas6asnerHas 60 _

KoHuentp.  Temn. RAU-
PeareHTbl % oC PP
pasbaBneHHas 40 c
CynbdaT HUKens, BOAHbIN pasbaBnenHass 60 c
HacbileHHas 60 c
HukotuH, BogHbIN. KOHLLeHTP. 20 -
MpenapaTbl HUKOTUHA, BOAHbIE KOHLIEHTP. 20 -
KOHLIEHTP. 20 c
HuTposHble rasbl
KOHLIEHTP. 60 -
®pyKTOBbIt KAPEONMNH, BOAHDIN KOHLIEHTP. 20 -
®pykToBas nynbna KOHLIEHTP. 20 c
Macna v xwupsl craHpaptHas 60 oc
OnewnHoBas kucnota cTaHpapTHasi 60 oc
pasbasneHHas 40 c
LLlaBeneBas kucnota, BogHas pasbaBneHHass 60 c
HacbilleHHass 60 c
Oson 100 20 oc
10 30 c
YKnpHas kncnoTa U3 NanbmMoBbIX 100 60 _
KOCTOYeK
cTaHpapTHas 20 -
Imynbcuu napadmHa cravpaprHas 40 _
no 10 40 c
XnopHas kucnota, BogHast no10 60 c
HacbilleHHass 60 -
. no 90 45 c
®DeHon, BoagHbIN 1 20 N
Dermnru " 100 20 oc
envnruapas 100 60 -
Xnoprugpart peHonrmgpasuna, HacbilleHHas 20 -
BOfHbIN HacbllleHHaa 60 -
DocreH Xnakuii 100 20 H
DocreH razoobpasHbiii 100 20 o¢
P 100 60 oc
DocdopHbiii aHrMapua 100 20 c
no 30 40 c
no 30 60 c
®ocdopHas kucnota, BogHas 40 60 c
80 20 c
80 60 c
Tpuxnopug pocdopa 100 20 c
®ocdopucTbiit Bogopoa 100 20 -
MukpuHoBas kucnora, BogHast 1 20 c
MoTaLy, BoaHbIN HacbilleHHass 40 -
MponaH, >xxnakun 100 20 -
MponaH , razoo6pasHbiit 100 20 -
Mponaprunosblit NPT, BOAHbINA 7 60 c
cTaHpapTHast 20 -
Pamacut
cTaHpapTHast 40 -
IMyIbCKs FrOBSXKbEro Xupa, cynbdu- cravpaptHas 20 _
poBaHHasi
O6uroBble rasbl, cyxve niobasn 60 c

93

Cucrema kaHanusauun RAUPIANO PLUS



KoHueHTp. RAU- KoHueHTp. Temn.° RAU-

PeareHTbl Temn.°C PeareHTbl C

% PP % PP
Ao 30 50 ¢ TuoHunxnopua, 100 20 H
A3o0THas KucroTa, BoaHas 30750 50 "
30THast KUCIOTa, BOAHA 08 20 "
98 60 H Tonyon 100 20 H
HacbilleHHass 20 c
no 30 40 c [nioko3a, BogHast
HacblLLIeHHas 60 c
cebilwe 30 60 c
ConsiHas Kncnota, BogHas
cabiwe 30 20 ¢ Tpuxnopatunex 100 20 H
cebilwe 30 60 c
TpuataHonamux 100 20 c
ConsHas kucnorta nobas 60 - Tournon CTaHpapTHas 60 _
CepHUCTbIV aHrMapua, BNaxHbIn nobas 50 40 N A010 40 -
M BOAHbIN niob6as 50 ¢ TpvmeTunnponaH, BOAHbIN Ao 10 60 R
60 c ' cranpaptHas 40 c
cTaHpapTHast 60 c
100 -10 -
CepHUCTbIN aHrMapwWa, XUaKUn 100 20 c Movua HopmanbHas 40 c
100 60 c HopmarbHas 60 c
CepHUCTbIV aHrMapua, cyxoi niobas 60 c Bununauertat 100 20 c
CePHMSTbM BHTUAPYA, HacbileHHast 20 - Bockosbiit cnnpt 100 60 oc
BOAHbIN Npw 8 atn
100 40 c
Cepoyrnepon 100 20 oc Bopa 100 60 c
1o 40 40 c Bopopon 100 60 c
no 40 60 c 1030 20 c
70 20 c Mepukunck Bogopopaa, BoaHas 20 50
CepHasi kucnota, BogHast 70 60 oc Ao ¢
809_690 38 oc KoHbsk CTaHOapTHas 20 c
% 60 BuHo, kpacHoe 1 6enoe cranpaptHas 20 c
CepoBopgopog, cyxoi 100 60 c 1010 40 c
BuHHas kucnota, BogHas no10 60 c
Ceposonopor, BonHsii Tennbii 40 c HacbillleHHas 60 c
Tennbi 60 c
Keunon 100 20 H
- 40 c
Mopckasi Bopa _ 60 c pasbaenenHas 40 c
Xnopug uyHKa, BOAHbI pasbasneHHas 60 c
3 ) KOHLIEHTPHP. 20 c HacblLLIeHHas 60 c
MbInbHbIi pacTBop, BOAHbIN
KoHueHTpup. 60 ¢ pas6asnenHas 40 c
Cynbdat umHKa, BOAHbI pasbasneHHas 60 c
HuTpat cepebpa, BoAHbIN Ao 8 40 N HacbilweHHas 60 c
' no 8 60 c
pasbaBneHHas 40 c
Kpaxman, BogHbI niobas 40 c Xnpwupg onosa (ll), BoaHbIN pasbaenenHas 60 c
P ! niobas 60 c HacbileHHas 60 c
KpaxmaribHas natoka KOHUeHTpMp. 60 c A0 10 40 ¢
JlumoHHas kucnora, BogHas no10 60 c
CreapuHoBasi kucnora 100 60 oc HacbillenHas 60 ¢
Cycno cemeHHbIX APOXOKeN KoHuerTpup. 40 ¢
KOHUeHTpup. 60 c
100 20 c
Hup 100 60 c
TaHuraH akcTpa A, BoaHbI nobas 20 -
TanuraH akcTpa B, BogHbiIi niobas 20 -

HacblLLieHHas 40 -

TanwuraH akctpa D, BogHbIN
pa b son HacbilweHHass 60 -

TanuraH F, BogHbin HacblLeHHasn 60 -

HacbiweHHas 40 -

Tanurax U, BogHbIvi
HacbiweHHas 60 -

TeTpaxnopmeTaH, TeXHNYECKMUI 100 20 H




Tabnuubl rugpaBnuyeckoro

pacuyeTa

Puc. 97 lNonepeyHbisi pazpes 4acTMYHO HAMOHEHHOO TPy60NpPoBoAa

dey BHyTpEHHWIT gnameTp Tpy6bi
h Beicota xuakoctn

Koa¢ddpuumenr sanonnenns h/d.. =0,5

DN 40 DN 50 DN70 DN 90 DN 100 DN 125 DN 150 DN 200
J dsn=187,6 dsn==152,2 dsn==118,8 dsn=104,6 dsn=85,6 den=71,2 dsn=46,4 dsn=36,4
Q Vv Q Vv Q \' Q \' Q v Q Vv Q Vv Q \'}
cm/m nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c
0,5 2,2 0.5 31 0,6 6 07 10,5 0.8]
0.6 0,9 0.4 14 0,5 2,4 0,6 34 0,6 6.6 07 1,5 0.8
0,7 0,9 0,5 15 0,5 2,6 0,6 37 07 7] 0.8 12,5 09
08 1 0,5 1,6 0.6 2,8 07 39 07 76 0.8 13,3 1
0,9 11 0,5 17 0.6 3 07 4,2 0.8 81 0.9 14,2 1
1 11 0.6 18 0,6 31 07 4,4 0.8 8,6 09 14,9 11
11 12 0.6 19 07 33 0.8 4,6 0.8 9 1 15,7 11
12 04 0,5 12 0.6 2 07 34 0.8 4,8 0,9 94 1 16.4 12
13 04 0,5 13 0,6 2] 0,7 3.6 0,8 5 0.9 9.8 11 17 1,2
14 04 0,5 13 0,7 2,2 0,8 37 0.9 52 0.9 101 11 177 13
15 0.4 0,5 14 0,7 23 0.8 39 0.9 54 1 10,5 12 18,3 13
2 0,3 0,5 0,5 0,6 1,6 0.8 26 0,9 4,5 1 6,3 11 12,1 13 21,2 15
2,5 0,3 0.6 0,6 0.7 18 0,9 29 1 5 1,2 7 13 13,6 15 237 17
3 0,3 0.6 0,6 0,7 2 1 3.2 11 55 13 77 1.4 14,9 16 26 19
35 0,3 0,7 0,7 0.8 2] 11 35 12 59 1.4 8,3 15 16,1 18 281 2
4 0.4 0.7 0,7 0.8 2,3 11 37 13 6,3 15 8,9 16 17,2 19 30 2,2
4,5 0.4 0,8 0,8 0,9 2,4 12 3.9 14 6.7 16 9.4 17 18,3 2 31,8 2,3
5 04 0.8 0.8 0,9 2,5 13 41 14 7 1,6 9.9 18 19,3 2] 33,6 24
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KoaduumenT sanonnenus h/d,,=0,7

DN 40 DN 50 DN70 DN 90 DN 100 DN 125 DN 150 DN 200
J dsw=187,6 den==152,2 dsv==118,8 den=104,6 dsn=85,6 den=71,2 dsv=46,4 dsn=36,4
Q Vv Q v Q v Q Vv Q Vv Q v Q \") Q v
cm/m nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c
05 2,2 05 37 06 52 0.6 101 07 17,6 09
06 15 0.5 2,4 06 4] 0.6 57 07 11 08 19,3 09
07 1,6 0.5 2,6 06 44 07 6,2 07 12 09 20,9 1
0.8 17 06 2,8 06 47 07 6,6 0.8 12,8 09 22,3 11
0.9 18 06 2,9 07 5 0.8 7 0.8 13,6 1 237 11
1 06 0.5 19 06 31 07 53 0.8 74 09 14,3 11 25 12
11 0.6 05 2 07 32 0.8 55 09 78 09 15 11 26,2 13
12 07 0.5 21 07 34 0.8 58 09 81 1 15,7 12 274 13
13 04 0.5 07 0.5 21 07 35 0.8 6 09 85 1 16,3 12 28,5 14
14 04 05 07 06 2,2 07 37 0.8 6,2 1 8.8 11 17 12 29,6 14
15 04 05 07 06 23 0.8 38 09 6,5 1 91 11 17,6 13 30,6 15
2 04 06 0.8 07 2,7 09 4,4 1 75 12 10,5 13 20,3 15 354 17
2,5 0,5 06 09 07 3 1 4,9 11 84 13 1.8 14 22,7 17 39,6 19
3 0.5 07 1 0.8 33 11 54 12 9,2 14 12,9 16 24,9 18 43,4 2,
35 0.6 07 11 0.9 35 12 58 13 99 15 13,9 17 26,9 2 46,9 23
4 06 0.8 12 09 38 13 6,2 14 10,6 17 14,9 18 28,8 2, 50,1 2,4
45 07 0.8 13 1 4 14 6.6 15 1.3 18 15,8 19 30,5 2,2
5 07 09 13 11 4,2 14 6,9 1,6 1.9 18 16,7 2 32,2 2,4
Koa¢puumenr sanonHenns h/d,,=1,0
DN 40 DN 50 DN70 DN 90 DN 100 DN 125 DN 150 DN 200
J dsn=187,6 den==152,2 den==118,8 den=104,6 dsn=85,6 den=71,2 den=46,4 den=36,4
Q Vv Q v Q v Q Vv Q Vv Q \" Q v Q \'
cm/m nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c nlc m/c
0.5 44 05 6,2 0.6 12, 07 21 08
06 2,8 0.5 4,9 06 6.8 0.6 13,2 07 231 0.8
07 19 0.5 31 05 52 0,6 74 07 14,3 0.8 24,9 09
0.8 2 0.5 33 06 56 07 79 07 15,3 0.8 26,7 1
0.9 21 0.5 35 06 6 07 84 0.8 16,2 09 28,3 1
1 2,2 06 37 0,6 6,3 07 88 0.8 177 09 299 11
11 24 06 39 07 6,6 0.8 93 0.8 18 1 313 11
12 0.8 0.5 2,5 0,6 4 07 6,9 0.8 97 09 18,8 1 327 12
13 0.8 05 2,6 0,6 4,2 07 72 0.8 101 09 19,5 11 341 12
14 0.8 05 2,7 07 44 0.8 75 09 10,5 0,9 20,3 11 354 13
15 0.9 05 2,8 07 4,5 0.8 77 09 10.8 1 21 12 36,6 13
2 05 05 1 0,6 32 0.8 52 09 8,9 1 12,5 11 24,3 13 42,4 15
2,5 0.6 06 11 07 3,6 09 58 1 10 12 14 13 27,2 15 474 17
3 0.6 0,6 12 07 39 1 6.4 11 1 13 15,4 14 29,8 16 519 19
35 07 07 13 0.8 4,2 11 6.9 12 1.8 14 16,6 15 32,2 18 56,1 2
4 07 07 14 0.8 45 11 74 13 12,7 15 17,8 16 34,4 19 60 2,2
45 0.8 0.8 15 09 4,8 12 79 14 134 16 189 17 36,5 2 63,7 2,3
5 0.8 0.8 1,6 09 51 13 8,3 14 14,2 16 19,9 18 38,5 21 671 2,4




Knaccudpukauusa ctpontenbHbix
MaTepuasioB U 3/IEMEHTOB

cornacHo Cn 112.13330-2012
mn MBO 2002/LBO/DIN 4102

CTPOMTeﬂbeIe maTepuanbi

CrpouTenbHble maTepuanbl pasfensoTcs Ha Kacchl:

HI': Heroptoume cTpouTtenbHble MaTepuarbl

- [Ins Heroptounx CTPOUTENbHbBIX MaTepuanos Apyrue
rokasaTesIMMnoXapHON ONacHOCTM He onpeaensioTcs
1 He HopmMupyloTcs

I': ropioumne cTpouTenbHbie MaTepuanbl
- B1: TpynHo BocnnameHsiemble

- B2: ymepeHHo BocnnameHsiemble

- B3: nerko BocnnameHsiemble

Jlerko BocnnameHsiemble CTpouTenbHble maTepuanbl
He pa3peLuaeTcsd NCnosib3oBaTb.

CTPOMTeﬂbeIe KOHCTPYKUUM

CTpouTenbHble KOHCTPYKLMK KNacCUGULMPYIOTCS C TOUKM
3pEHUS NPOTMBOMOXAPHOM 3aLLUTbI 10 OFHECTOMKOCTH.
OHu cocTosiT us Heroptodumx (HI) unu roproumnx () mate-
pvanos. [pefen orHecToMKOCTU CTPOUTENbHBIX
KOHCTPYKLUUI 0603HavaeTcs 6yKBoWi (BUA CTPOUTENbHOM
KOHCTPYKLMM) ¥ YNCNOBLIM 3HaYEHUEM (MPOAOIKUTENb-
HOCTb COMPOTUBIIEHUS BO3AEWCTCTBUIO OTHS B MUHYTaX),
Hanpumep REI 60: mexaTaxkHoe nepekpbITUe C NPOAOI-
YXUTENTbHOCTbBIO COMPOTMBNEHUS BO3AENCTCTBUIO OTHS

60 MUHYT.

R HecyLLMe 3nemMeHTbl 3AaHNs
RE HapyXHble CTeHbI
REI MeX3TaXKHble MepeKpbITUa
RE NokpbITUS GecyepaayHble
REI BHYTPEHHMe CTeHbl TECTHUYHbIX KNETOK
R MapLLV 1 NIOLLAAKN NIECTHUL,
El neperopopkw, ABEPU, BOPOTA, MIOKK, KnanaHbl
E OKHa

Mpumep knaccudpmkaLumy CTPOUTENBHBIX KOHCTPYKLMIA
CTpouTenbHble KOHCTPYKLMW NOApa3aensitoTes No
MOYXapHOW OMacHOCTM Ha YeTblpe Kracca:

- KO HenoxapoonacHble

- K1 manonoxapoonacHble

- K2 ymepeHHonoxapoonacHble

- K3 noxapoonacHbie

- [Npenen orHecToMkoCcTM CTPOUTENbHBIX KOHCTPYKLMM
yCTaHaBMMBaeTCs Mo BpeMeHM (B MUHYTax) HacTy-
NAeHNst OQHOIO UMW NOCNeA0BaTeNbHO HECKOMbKMX ,
HOPMMPYEMBbIX [/151 AaHHOW KOHCTPYKLIMM, MPU3HAKoB
npenenbHbIX COCTOSIHUIA:

- noTepu HecyLuel cnocobHocTH (R)

- notepu LenoctHoctu (E)

- noTepu TennousonupyoLlein cnocobHocTu (1)
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KJTIACCbl 30AHUM COIJIACHO
CNn112.13330-2012

3paHus 1 yacTy 3paHUin — NOMeLLIeHUS UKW FPYNMbI
nomeLLieHUN, GYHKLMOHANBHO CBA3aHHbIX Mexay cobon,
Mo GpYHKLIMOHaNbHON MoXapHo 0nacHOCTV noapasaensi-
IOTCS1 Ha Kacchl B 3aBUCMMOCTM OT crnocoba 1x Mcnonb3o-
BaHWS 1 OT TOrO, B Kakol mepe 6esonacHoCTb niofel B
HUX B C/ly4ae BO3HMKHOBEHWS NOXapa HaxoAMTcs nog
Yrpo30M#, ¢ y4eTOM 1X Bo3pacTa, GU3NMYecKoro COCTOSHMUS,
BO3MOXHOCTU NpebblBaHNUS B COCTOSIHUM CHa, BUAA
OCHOBHOTO pYHKLIVOHANBbHOIO KOHTUHIEHTa U ero Kosu-
yecTBa:

®1 [N nocTosiHHOro NPOXMBaHUS U BPeMeHHOro
(B TOM uKcne KpyrnocyTo4YHOro) NnpebbiBaHUs niopen
(nomeLLieHWsI B 3TUX 3[aHWSAX, KakK NMPaBWIIO UCMONb3Y-
I0TCSl KPYI/IOCYTOYHO, KOHTUHIEHT J1toAeil B HUX
MOXET UMETb Pas/INyHbIii BO3pacT 1 ¢pusnyeckoe
cocTosiHWe, AIS 3TUX 3AaHWIA XapaKTepHO Hannune
cnasbHbIX MOMELLIEHWIA):

@11 [leTckue AoLLIKONbHBIE YUPEXAEHNS, oM npecTa-
penbiX ¥ UHBaNMAoB, 60MbHULLLI, CNanbHbIE Kopryca
LLIKOM-MHTEPHATOB U AETCKUX YHepeXAEHW;

® 1.2 TocTHULBI, 06LLEXUTUS, CNanbHble Kopryca caHaTo-
pVieB 1 AOMOB OTAbIXa O6LLEro TMMa, KEMMUHIOB,
MOTeneii U NaHCUOHAaTOB;

® 1.3 MHOrokBapTMpHbIE XWUrble AOMa;

® 1.4 OpHokBapTUpHbIE, B TOM Yncre BrI0KMpOBaHHbIe
XUnble AOMa;

®2 3penuuiHble N KyNbTYPHO-NPOCBETUTESIbHBIE YHPEX-
AeHus (0OCHOBHbIE MOMELLIEHWS B 3TUX 3[aHUAX Xapak-
TepHbl MaccoBbiM NpebbiBaHUeM noceTuTenei
B onpepeneHHble Nepuoapbl BpeMeHu):

® 2.1 TeaTpbl, KUHOTEATPbI, KOHLEPTHbIE 3a5bl, KIy6bl,
LIMPKK, CMIOPTUBHBIE COOPY>KEHUS C TPUBYHamm,
61MBNNOTEKMN U ApYrue YUpeXxOeHUs C pacyHeTHbIM
UMCIIOM MOCaA0YHbIX MECT OISt MoceTUTesNei B
3aKPbITbIX MOMELLEHUSIX;

® 2.2 Mysen, BbiCTaBKM, TaHLIEBaNbHbIE 3anbl U Apyrue
Nopo6HbIE YUPEXAEHUS B 3aKPbITbIX MOMELLIEHUSX;

® 2.3 YupexpeHusi, ykasaHHble B @ 2.1, Ha OTKpbITOM
BO3YXe;

® 2.4 YupexpeHusi, ykasaHHble B O 2.2, Ha OTKpbITOM
BO3AYyXe;

® 3 lpepnpuatusa no o6cnyxmeanuio HaceneHus (nome-
LLIEHUS 3TUX NPEeANPUATUIA XapaKTepHbl 6onbLueit
YMCNIeHHOCTbIO NoceTUTesen, Yem 06CNyXKUBalOLLIEro
nepcoHana)

® 3.1 Tpepnpustus Toprosnm

® 3.2 lNpennpusTs 06LLECTBEHHOMO NUTaHMS

® 3.3 Boksansbl

® 3.4 TonuknuHWKM 1 ambynaTtopum

® 3.5 TMomelueHust onsa noceTutenei NpeanpusATUA BGbITo-
BOT0 M KOMMYHasIbHOT0 06CTY)XMBaHMUS
(nouT, cbeperaTenbHbIX Kacc, TPaHCMOPTHBIX areHCTB,
I0pPUANYECKMX KOHCYNBTaLMi, HOTapUanbHbIX KOHTOP,
npayeyHblX, aTerbe Mo MoLuvBy
1 PeMOHTY 06YBWM 1 OLEXAbI, XMMUYECKOW YUCTKM,
napuKmMaxepcK1x 1 Apyrux nogobHbIX, B TOM Yncne
PUTYyanbHbIX U KyNbTOBbIX YYPeXAeHuiA) ¢ Hepac-
YETHBIM YMC/IOM MOCAA0YHbBIX MECT OIS MoceTUTeNeil;

O 3.6 Ou3KynNbTYPHO-03A0POBUTENbHbBIE KOMMIIEKCHI U
CMOPTUBHO-TPEHMPOBOYHbIE yupexaeHus 6e3 TpubyH
LNs 3puTenew, 6bIToBble NoMeLLeHUs!, 6aHu;

®4  YyebHble 3aBefieHUs], Hay4Hble U MPOEKTHbIE OpraHu-
3aLuK, y4peXaeHUs yrpaeneHus (MoMeLLLeHUs! B 3TUX
3[1aHMSIX UCTOMNb3YIOTCS B TEHEHNE CYTOK HEKOTOpoe
BPEMSi, B HUX HaXOAWUTCS, KakK NPaBuIo, MOCTOSIHHBIN,
NPUBLIKLLKUIA K MECTHBIM YC/TOBUSIM KOHTUHIEHT
niofieii onpefeneHHoro Bospacta v ¢prU3nyeckoro
COCTOSIHMSA):

® 47 Llkonbl, BHeLLKONbHble yuebHble 3aBefeHUs, cpefHne
crneumanbHble yyebHble 3aBefieHus], NpodeccroHarnb-
HO-TeXHWYeCcKue yumnuLLa;

@ 4.2 Boiclume yuebHble 3aBefeHUs, YUpexXaeHns NoBbl-
LeHust KBanudukauum;

® 4.3 YupexpaeHusi opraHoB ynpaeneHusi, IPOEKTHO-KOH-
CTPYKTOPCKWME OpraHn3aLmm, MHGOPMaLIMOHHbIe
1 pefakLVoHHO-N3AaTeNIbCK1E OpraHn3aLmm, Hayy-
HO-MccnefoBaTesibCKe opraHu3aLmm, baHkm,KoHTo-
pbl,0duchl;

@ 4.4 TloxapHble aeno;

®5 T[ponsBoAcTBEHHblE U CKNAACKWe 3AaHus, COOpy-
YKEHWS U MomeLLeHusl (AN5 NOMeLLIeHWIA 3Toro kracca
XapaKTepHO Hann4me NOCTOSHHOrO KOHTUHIEHTa
pab6oTaioLLmX, B TOM YMCIie KPYTTIOCyTOYHO):

® 5.1 TNpon3BoacTBEHHbIE 3AaHUS Y COOPY>XKEHHUS], MPOU3-
BOACTBEHHbIE 1 1abopaTOpHble MOMELLLEHMS!, MacTep-
CKMe;

@ 5.2 Cknapckvie 30aH1si U COOPYXKEHUs, CTOSIHKM [/1s1 aBTo-
Mobunelt 6e3 TexHUYeCKoro obcnyxxmBaHus
1 PEMOHTa, KHUFOXPaHWINLLLA, apXMBbl, CKNaackue
MOMeLLieHNS

® 5.3 Cenbckoxo3siMCTBEHHbIE 30aHns

Mpou3BOACTBEHHbIE M CKMNAACKUE NMOMELLIEHMS], B TOM
uncne nabopaTopun U MacTepCcKUe B 30aHUSIX KNaccoB
D1, D2 03 ud4, otHocsTes Kk knaccy @ 5.



TpeboBaHusa gpyrux
HOpPMaTUBHbIX JOKYMEHTOB

Cornacto CIM 60.13330-2012 n. 6.4.5:

Tpy6onpoBogabl B MecTax nepeceyeHus nepekpbITui,
BHYTPEHHWX CTEH M NMEPEropofokK CriefyeT NpoknaabiBaTh
B M1/Ib3ax U3 HEroproYnX MaTepuranos.

3apenky 3a30poB 1 OTBEPCTUI B MECTaxX NPOKIaAKu Tpy6o-
NPOBOAOB CrieAyeT NpeayCcMaTpMBaTh HErOPIOYUMU UK
roptounmm 'l maTepranamm, obecrneymBaloLLUMM HOPMUPY-
eMblii Mpefen orHeCTOMKOCTU OrpaXxxaeHUN.

Tpe6oBaHus K cTponTeNIbHbIM KOHCTPYKUMsiM cornacHo MBO 2002

Heebicokue spanms h<7m

3paHusa cpefiHel BbICOTbI

Im<hs22m

[oma ans ogHoli/aByx cemei,

Bce octanbHble

BbicoTHble 3gaHus

cBo6opHocTosILLME 3naHns
TpeboBaHus .
K CTPOUTENbHBLIM Knace ananuit 1:
KOHCTPYKLUM cBo6oaHo cTosime 3naHus fo OKFFB <7 Ocobble cTpoeHust
cornacho MBO M (BW: OK okoHHbIit napanet 8 m) h>22m
BoamosxHbi tuann A ’ Hanpumep, gom 7 m < OKFFB <13 o
OTenbHo cTosiLLMe 30aHus M Knacc 3paHuit 5: ocobbim
grinonenyia naHpLagTHoro prRoson M HasHauenne 13 m < OKFFB £22m cTpounTenbHbim
cornacio LBO VIHVIF::eﬂbCKOX03ﬂl7ICTBeHHOFO 3acTpoitku He Gonee vem ) n F;EMﬂaM
[0 OKFFB<7m 400 w2 P
1CMOMb30BaHUs 1 nporpammbi
Knacc 3paHuin 2: NpOTUBOMNOXapHOWN
Kak Knacc sgaHun 1, 3aLuUThbl
HO He OTesbHO CTosILLIME
Knacc apanuit GK1 GK2 GK3 GK4 GK5 ocobbie cTpoeHus
HecyLLye 1 KpenexHble
KOHCTPYKLMK B noaBane F 30 F 30 F 90 F 90 F 90 F90
(cTeHbl M NepekpbITUS)
HecyLLye 1 KpenexHble
KOHCTPYKLIMW Ha BEPXHNX HeT F30 F30 F60 F90 F90
aTaxax (CTeHbl ¥ NepeKpbITHS)
MEPETOPORKY B NOMELUEHNAX o F30 F30 F60 F90 F90
Ha BEpXHWX 3Taxax
Gparamay3pe F 90 (F 60) F 90 (F 60) F 90 (F 60) F 90 (F 60) F90 F90
W pasaenuTenbHble CTeHb
BEPXHME 3TAXWU:  BEPXHUE 3TaxU: BepXHWe ITaxu: BepXHWe 3Taxw:
CTeHbl HE06X0ANMBIX F30 F30 F 30 F 30 F 30 F 30
MPUXOXKUX ropABanbHoe roaBanbHoe nopABanbHoe nopsanbHoe

nometuenue: F 90

nometuenue: F 90

nometuenue: F 90

nometueHue: F 90
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[Mpumepbl ucnonHeHus

CkpbiTble KOMMYHMKaLUK Nnop
LUTYKaTypKo# / nepeKpbiTem

Tpy6onpoBoabl M3 ropto4nx MaTepuanos Hapy>HbIM Aname-
Tpom Ao 160 MM MOryT MPOXOAUTL Yepes OrHeyrnopHble
NEepPeKpbITUS, ECNU OHV NPONOXEHbI B NMPeaenax raxa

B LUTPOBax cTeH. ITW LUTPO6LI AOMKHbI BbITb 3aKPbIThI CIOEM
MWHEPasbHOW LUTYKaTypPKMW TONLLMHOW He meHee 15 mm

Ha Heropro4Yem OCHOBaHWW MOA, LUTYKaTypKy UK NanTamm
TOMLLMHON He MmeHee 15 MM U3 MUHEepasbHbIX MaTepuanoB
(Knacc ctpoiimatepuana Al cornacHo DIN 4102-1,

ot 05/98). OcTanbHble KOHCTPYKLIMM AOMKHbBI UMETb HeobXxo-
OMMBbIA Npefen OrHecTonKoCcTy.

loptoune Tpy6onpoBoabl pa3peLlaeTcs yknaasiBaTh B yrnax
MaCCVBHbIX CTEH, EC/IV OHW OKPY>XEHbI MUHUMYM C 2 CTOPOH
MaCCVBHbBIMU CTEHaMU UK CTPOUTENbHBIMW KOHCTPYKLMSIMM
CO CNoem MUHepasbHoOW LUTYKaTypKM TOJLLIMHOW He MeHee
15 MM Ha Heropto4em OCHOBaHWW NOA, LUITYKaTypKy Uiu
MAMTamMm TONLLMHON He MeHee 15 MM U3 MUHepasbHbIX MaTe-
pvanos (Knacc ctpoiimatepuana Al cornacHo DIN 4102-1,
ot 05/98).

OtBeTBneHNsi TPy60oNpoBOAOB pa3peLLaeTcs NPoKIaabIBaTh
OTKPbITO B Npefesnax araxa.

®

K Tpy6onpoBogam, ynoxeHbiM B LUTPO6bI, yKa3aHHbIe
TpeboBaHUsA He OTHOCATCS!Tpy6oNpoBoaoB.



Cucrema R 90 npotusono-
»apHasa maHxeta REHAU PLUS
ans npoknanku Tpyé RAUPIANO
PLUS uepes nepekpbitus,
MOHOJIUTHbIE NMepPeKpPbITUS
(ceptnduxar N2 Z-19.17-1363)

KoHcTpykuus B MoHonuTHom nepekpbituu F 90,
oTBepcTHe B NOTOsKe

RAUPIANO PLUS:
s <15 mm

h>150 mMm|
M
O
o

-

KoHcTpykuus B MoHonutHom nepekpbituu F 90,
npocBepfieHHOe OTBepCcTHe

RAUPIANO PLUS:
L S  s<15mm

h>150 MM

- |

C6opKa KOHCTPYKUMM B MOHONUTHOM nepekpbiTum F 90,
oTBepcTHe B NOTOsKe

F90 %
|

h>150 mm

O603HaueHus

1. RAUPIANO PLUS
2. TonwmHa moHonuTHOro nepekpbiTUs h = 150 mm MuH.
F 90-AB cornacHo DIN 4102-2, 6eToH unu »xeneso-
6eToH cornacHo DIN 1045, nopucTelii 6eToH cornacHo
DIN 4223
3. OTBepcTue B noToske
4. MNpocBeprieHHOe 0TBEPCTUE
5. 3a3op mexay Tpy6oi u nepekpbiTem cornacHo ABZ:
- [Nonoca 13 BcneHeHHOro NonnaTUNeHa
(xnacc DIN 4102-B2) 5 mm nnu
- MuHepanosaTHas nnuta (knacc DIN 4102-A, Temne-
patypa nnaenenusi > 1000 °C) makc. 15 mm nnu
- AF APMAOEKC
(ABP N2 P-MPA-E-03-510) makc. 15 mm
6. Cuctema R 90 npotuBonoxapHas mavxeta REHAU
PLUS cornacHo ABZ
7. 3ByKOV30MSILMS B CTPOUTESBHOM KOHCTPYKLMU
€ NOsI0COW M3 BCMEHEHHOIO MOMM3TUIEeHa Kacca
DIN 4102 B2, 5 mm TonwumHa nsonsiuum cornacHo ABZ
8. CranbHoi grobens ¢ BuHTamn M6 nunu M8 cornacHo
ABZ
9. Tunc unu pacteop MG llI
h TonwmHa nepekpbITUs
s MakcvmarnbHo JONYCTUMAs LUMPYHA LLENW MeXay
nepekpbITeM / pacTBopom 1 Tpy6oi

Mpu ncnonbsosaHum cuctembl R 90 npoTtrBonoxapHas
maHxeta REHAU PLUS mexay maHxeTow 1 Tpy6oit He
TpebyeTcst MUHUManbHoe paccTosiHue. [ins ocTanbHbIX
MaHxeT (Hanpumep, cuctema R 90 npoTuBonoxapHas
maHxeta RAU-VPE) cornacHo MLAR (ot 11/2005)
[OJIXKHO 6bITb YCTAaHOBMIEHO MUHUMAIbHOE paccTosiHNe
a 250 mm.

Mpu MoHTaxe crnefyeT cobnofaTb obLLEeCTPOUTENbHbIE
TpeboBaHus.
CobntopaiiTe yKasaHUsi MUHCTPYKLIMM MO MOHTaxY!

®

Mpu npoxone TpybonpoBoaoB Yepes NepekpbITUS
crepyeT yCTaHaBNMBaTb NPOTUBOMOXaPHbIE MaHXXETbI
C HVXKHeW CTOPOHbI NepPeKPLITUS.

Cucrema kaHanusauun RAUPIANO PLUS
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Cucrema R90
NpoTMBONOXapHas MaHXXeTa
REHAU PLUS ans npoknagkm
Tpy6 RAUPIANO PLUS yepes
CTEeHbl, MOHOJIUTHbIE CTEHbI

(ceptnduxar N2 Z-19.17-1363)

YcraHoBka B moHONUTHYl0 cTeHy F 90, oTBepcThe B cTeHe

RAUPIANO PLUS:

‘ s <15 mm
2—1

I

h>100 mm

o1 ©

YcraHoBka B MOHonuTHyIo cteHy F 90, konoHkosoe
6ypeHne

RAUPIANO PLUS:
s <15 mm

h>100 mm

YcraHoBKka B MoHONMUTHYIO cTeHy F 90,
oTBepcTHe B cTeHe /npope3ka ¢pesoi

>
1 6‘3 M ,—9
}‘ r—ﬁ\\ﬂﬁ }
= — } i
\ [
7 3
h>100 mm

O603HaueHus

1. Tpy6onposon RAUPIANO PLUS
2. TonwuHa moHoNWUTHOro nepekpbiTvst h = 150 Mm MuH.
F 90-AB cornacHo DIN 4102-2, 6eToH unu xeneso-
6etoH cornacHo DIN 1045, nopucTbiii 6eToH cornacHo
DIN 4223
3. OTBepcTue B cTeHe
4. [pocBepneHHoe oTBepCcTHE
5. 3a3op mexay Tpy6oit u nepekpbiTem cornacHo ABZ:
- IleHTa 13 BCcneHeHHOro NonmaTuneHa
(xnacc DIN 4102-B2) 5 mm unu
- MunepanosatHas nnuta (knacc DIN 4102-A, temne-
patypa nnaenenust > 1000 °C ) makc. 15 mm nnu
- AF APMA®JIEKC
(ABP N2 P-MPA-E-03-510) makc. 15 mm
6. Cuctema R 90 npotueonoxapHas maHxeta REHAU
PLUS cornacHo ABZ
7. V3onsiums 3ByKa B CTPOUTESNbHbBIX KOHCTPYKLMSIX C
neHTow knacca DIN 4102 B2, 5 mm TonwuHa
nsonsiuum cornacHo ABZ
8. CranbHon aobensb ¢ BuHTamn M6 nnn M8
cornacHo ABZ
9. Tunc unu pacteop MG Il
h TonwmHa nepekpbiTus
s MakcrmanbHo AoMYCTUMAs LLUMPUHA LLENU Mexayne-
pekpbiTMem / pacTBopom u Tpy6oit

Mpu ncnonbsosaHumn cuctemsl R 90 mexxay npoTusoro-
»apHoi maHxeTton REHAU PLUS v Tpy6oi1 He TpebyeTcs
MUWHMMasIbHOe paccTosiHKe. [l ocTanbHbIX NpoTUBOmMO-
YapHbIX meponpusiTuin (Hanpumep, cuctema R 90 npotu-
BonoxapHas maHxeta RAU-VPE) cornacho MLAR

(o7 11/2005) ponHo BbITb yCTaHOBNEHO MUHUMabHOE
paccTosiHue a = 50 mm.

Mpu moHTaxe cnefyet cobnofaTh obLLECTPOUTENbHbIE
TpeboBaHus.

®

Mpu npoknapake Tpy60npoBOAOB Yepes NepekpbITUs
crieqyeT ycTaHaBNMBaTb NPOTUBOMOXaPHbLIE MaHXXeTbI
c 06enx CTOpPOH CTeHBI.




Cucrema R90
NpoTMBONOXapHasi MaH)XXeTa
REHAU PLUS ansa npoknagku
Tpy6 RAUPIANO PLUS yepes

CTeHbl, HeHecyLue NeperopoAku
(ceptnduxar N2 Z-19.17-1662)

YcraHoBKa B HeHecyLylo neperopoaky F 90,
OTBepCTHe B CTEHE

F o0 §
1 6 2=k 9

<30 Mm

[%2)

[ ¥

3—he=|}—8  RAUPIANO PLUS:
s<15mm
h>100 mMm
YcTaHoBKa B HeHecyLLyl0 TeperopoaKy
F 90 konoHkoBoe bypeHue

F90 -
I . =
16 o 8
VI
IR ——

Rt
S S
- |

h>100 mm

O603HaueHus

1. Tpy6onposon RAUPIANO PLUS
2. [uncokapToHHble OrHeynopHble NAUTL MUHUMYM 2
Ha cteHe cornacHo DIN 18180, tonwuHa = 12,5 mm,
knacc DIN 4102-A
3. OTBepcTUe B cTeHe
4. [pocBepneHHoe oTBEpCTVE
5. 3asop mexay Tpy6o 1 nepekpbiTvem cornacHo ABZ:
- JleHTa 13 BCeHeHHOro NonnaTuneHa
(xnacc DIN 4102-B2) 5 mm unu
- MwuHepanoBaTtHasi niuTa
(knacc DIN 4102-A, Temnepatypa nnasneHus >
1000 °C) makc. 15 mm nnu
- AF APMAOMEKC (
ABP N2 P-MPA-E-03-510) makc. 15 mm
6. Cuctema R 90 npotueonoxapHas marxeta REHAU
PLUS cornacHo ABZ
7. 3ByKOV30MSILMS B CTPOUTESIbHBIX KOHCTPYKLIMSIX
C JIeHTOIN U3 BCMIEHEHHOO NOIM3TUIEHa Klacca
DIN 4102 TonwuHa usonsuuv B2, 5 mm cornacHo ABZ
8. Lnunbka M6 nnu M8 raiika c npunaraemoi Lan6om
9. Tunc unu pacteop MG Il
h TonwwmHa nepekpbITUs
s MakcvmanbHo JonycTUMAas LUMPYHA LLeNW Mexay
nepekpbITMemM/pacTBopom u Tpy6oit

YctaHoBka B cTeHy F 90 Ansi ryuncokapToHHbIX orHey-
nopHbix NnuT cornacHo DIN 4102-4.

Mpu ncnonbsosaHumn cuctemsl R 90 mexxay npoTusoro-
»apHoi maHxeTton REHAU PLUS v Tpy6oi1 He TpebyeTcs
MWHMMasIbHoe paccTosiHue. [l ocTanbHbIX NpoTUBOMO-
YapHbIX meponpusiTuil (Hanpumep, cuctema R 90 npotu-
BonoxapHas maHxeta RAU-VPE) cornacho MLAR

(o7 11/2005) ponykHO BbITb YCTaHOBNEHO MUHUMATTBHOE
paccTosiHve a = 50 mm.

Mpu moHTaxe cnefyet cobniofaTb o6LLECTPOUTENbHbIE
TpeboBaHus.
CobnilopaiTe yKkasaHWUs UHCTPYKLIMK MO MOHTaXxy!

®

Mpu npoxoxaeHun Tpy6onpoBoaoB Yepes nepeKpbITUs
crieqyeT ycTaHaBnMBaTb NPOTUBOMOXaPHbLIE MaHXXEeTbI
c 06emn X CTOPOH CTEHbL..
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Cucrema R90
NpoTMBONOXapHasi MaH)XeTa
REHAUkompakt ans npoknagku
Tpy6 RAUPIANO PLUS

yepes nepeKkpbITHS,

MOHOJIUTHbBIE NepeKpPbITUS
(ceptnéduxar N2 Z-19.17-1363)

YcTaHOBKa KOHCTPYKLMM B MOHO/ITHOE NepeKpbIThe
F 90, oTBepcTHe B noTonke

[ - RAUPIANO PLUS:

s <15 mm

i

© o

h>150 mM
M
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YcTaHOBKa KOHCTPYKLMM B MOHOJINTHOE NepeKpbiThe
F 90, 6ypenne dpe3oit

h>150 MM
il
o
o
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Mpu moHTaxe cnepyet cobniopath o0bLLeCTpOUTENbHbIE
TpeboBaHua NQ Z-19.17-1363.

O603HaueHus

1. Tpy6onposog RAUPIANO PLUS

2. TonwuHa moHoNWUTHOro nepekpbiTvst h = 150 MM MUH.
F 90-AB cornacHo DIN 4102-2, 6eToH unu xxeneso-
6etoH cornacHo DIN 1045, nopucTbiii 6eToH cornacHo
DIN 4223

3. OTBepcTue B cTeHe

»

MNpocBepneHHoe oTBepcTUE
5. 3a3op mexay Tpy6oi u nepekpbiTem cornacHo ABZ:
- MunepanogatHas nnuta (knacc DIN 4102-A, temne-
patypa nnaenenusi > 1000 °C) makc. 15 mm nnu
- AF APMA®JIEKC
(ABP N2 P-MPA-E-03-510) makc. 15 mm
- MNpu npoknapke Tpyb Yepes NepeKkpbITHS 3a30p
Mexay Tpy6ol U KOHCTPYKLMEN CTeHbI [OMKEH BbITb
3aroHEH JIEHTOM U3 BCMEHEHHOrO NONU3TUNEHA
(knacc DIN 4102-B2) 5 mm.
6. Cuctema R 90 npotuBonoxapHas marxeta REHAU
PLUS cornacHo ABZ
7. 3ByKOV30M5ILMS Yepes CTPOUTESbHbIE KOHCTPYKLIMK
C JIEHTOIN U3 BCMIEHEHHOO NMON3TUIEHa Klacca
DIN 4102 TonwuHa nsonsuuv B2, 5 mm cornacHo ABZ
8. CranbHoi aobens ¢ BuHTamn M6 unu M8 cornacHo
ABZ
9. BeTOHHbIN, LEMEHTHBIV UM TMMNCOBLIV PacTBOP Kracca
DIN 4102-A
h TonwwmHa nepekpbiTus
s MakcrmanbHO JoNyCTVMAas LUMPUHA LLIENWN MeXay
nepekpbITMemM/pacTBopom u Tpy6oit

Mpu ncnonbsosaHumn cuctemsl R 90 mexxay npoTusoro-
»apHoi maHxeTton REHAU PLUS v Tpy6oi1 He TpebyeTcs
MWHMMasIbHOe paccTosiHue. [l ocTanbHbIX NpoTUBOMO-
YapHbIX meponpusiTuin (Hanpumep, cuctema R 90 npotu-
BonoxapHas maHxeta RAU-VPE) cornacho MLAR

(o 11/2005) ponkHO BbITb YCTaHOBNEHO MUHUMATbHOE
paccTosiHve a = 50 mm.

®

Mpu npoknaake Tpy6onpoBoAoB Yepes NepeKpbITUS
cnefyeT yCTaHaBMBaTb NPOTUBOMOXapPHbLIE MaHXeTbl
C HWXHeW CTOPOHbI NepeKpbITUSI.




Cucrema R90
NPOTUBOMNOXapHasa MaHXeTa
REHAU kompakt ans
npoxnaaku Tpy6 RAUPIANO
PLUS yepes cTeHbl, MOHONUTHbIE

CTeHbl cepTudmKar
(N2 Z-19.17-1363)

YcraHoBka B moHonuTHylo cteHy F 90, oTBepcThe B cTeHe

RAUPIANO PLUS:
| &
2—1
16

s <15 mm

o1 ©

h>100 mMm

YctaHoBKka B MoHONUTHYI0 cTeHy F 90, 6ypenne ¢ppezoit

RAUPIANO PLUS:
4 S <15 mm

h>100 mMm

YcTaHoBKa B HeHecyLyto neperopoaky F 90, otBepcTtue
BCTeHe

RAUPIANO PLUS:
s <15 mm

2]
g J’
7 37,,%\;10
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h=100 mm

KoHcTpykums cteHbl FO0 M3 runcokapToHHbIX
orHeynopHbix naut cornacHo DIN 4120-4

O603HaueHus

1. Tpy6onposon RAUPIANO PLUS
2. TonwmHa moHonuTHOM cTeHbl h = 100 mm MUH.
F 90-AB cornacHo DIN 4102-2, KOHCTPYKLMS CTEHBI
cornacHo DIN 1053-1, BeToH unu xxenesobeToH
cornacHo DIN 1045, nnuTbl nopuctoro 6etoHa
DIN 4166

3. OTBepcTue B cTeHe
4. [pocBepneHHoe oTBepcTHE
5. 3a3op mexay Tpy6oi u nepekpbiTem cornacHo ABZ:

- MuHepanosaTHas nnuta (knacc DIN 4102-A, Temne-

patypa nnaenenus > 1000 °C) makc. 15 mm nnu
- AF APMA®NEKC
(ABP NQ. P-MPA-E-03-510) makc. 15 mm

6. Cuctema R 90 npotueonoxapHas marxeta REHAU

PLUS cornacHo ABZ
7. 3ByKOV30MSILMS Yepes CTPOUTESbHbIE KOHCTPYKLIMK

C JIeHTON U3 BCMIEHEHHOO NOIM3TUIIEHa Klacca

DIN 4102 B2, 5 mm TonwmHow cornacHo ABZ
8. CranbHon aobensb ¢ BuHTamn M6 nnn M8

cornacHo ABZ
9. BeTOHHbIW, LEeMEHTHBbIN UM TUMNCoBbIN

pacteop knacca DIN 4102-A
h TonwmHa cTeHbl
s MakcumanbHo fgonycTumas LUMpUHA LLENWU MeXay

cTeHo / pacTBopom u Tpy6oi

Mpu ncnonbsosaHumn cuctembl R 90 mexxay npoTusoro-
»apHoi maHxeTton REHAU PLUS v Tpy6oi1 He TpebyeTcs
MWHMMasIbHoe paccTosiHue. [l ocTasnbHbIX NpoTUBOMO-
YapHbIX meponpusiTuin (Hanpumep, cuctema R 90 npotu-
BonoxapHas maHxeta RAU-VPE) cornacHo MLAR (ot
11/2005) ponkHo BbITb yCTaHOBNEHO MUHUMarbHOE
paccTosiHue a = 50 mm.

Mpu moHTaxe cnefyet cobniofaTb obLLECTPOUTENbHbIE
TpeboBaHus N2 Z-19.17-1363.
CobnilopaiTe yKasaHWUs MHCTPYKLIMM MO MOHTaxy!

®

Mpu npoknaake Tpy6onpoBoAoB Yepes NepeKpbITUS
cneplyeT yCTaHaBMBaTb NPOTUBOMOXapHbLIE MaHXeTbl
C HWXHeW CTOPOHbI NepeKpbITUSI.
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Cucrtema R 90 kocas nporusonoxapHas maHxera REHAU
ans npoknanku Tpyé RAUPIANO PLUS uepes nepekpbiTus

(ceptnduxar N2 Z-19.17-1268)

YcraHoBKa KOHCTPYKUMM B MOHOJIUTHOE NepeKpbiTHue F 90, OTBepcCTHUe B NOTOJIKe
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L 2300 mm /
) L >300 mm
Ko Dy 125
O dg > 110 mu
7 5 MakcrmanbHO AONYCTUMAS LLMPUHA 3330pa:
% - MuHepanbHas BaTa: s < 10 mm ] |
- AF/APMA®DJIEKC: s <15 mm
0603Ha4eHus

1. RAUPIANO PLUS

2. TonwwmHa nepekpbitisa h 2150 mm muH. F 90-AB
cornacHo DIN 4102-2, 6eToH unu xene3obeToH
cornacHo DIN 1045, nopucThin 6etoH cornacHo DIN
4223

3. OTBepcTME B CTEHE

4. MNpocBeprieHHOE 0TBEpPCTHE

5. 3ByKon3onupyioLLas MrHepasnoBaTHas NuTa
cornacHo DIN 4102-A, temnepaTypa nnasneHus >
1000 °C unu AF/APMA®EKC
(ceptudukar P-MPA-E-03-510)

6. Cuctema R 90 npotnBonoxapHas maHxeTa kocas
REHAU cornacHo ABZ

7. 3ByKomzonupytoLlas neHa cornacHo ABZ

8. PacnopHbiit grobens ¢ BuHTamm M6 unu M8 nnn
wnunbkn M6 nnu M8 cornacHo ABZ

PaccTtosiHre mexay ABYMst MaHeTamu B COBpaHHOM
cocTtosiHuu = 100 mm MNpu moHTaxe cnegyeT cobnopgaTb
obLecTpouTenbHble TpebosaHus NQ Z-19.17-1268.
CobntopaiiTe yKasaH1si UHCTPYKLMM MO MOHTaXy!

®

lMpu npoknagke Tpy6onpoBoAoB Yepes NepeKpbITUS
cnepyeT ycTaHaBnMBaTb NPOTUBOMOXaPHbIE MaHXXeTbI
C HWXKHEWN CTOPOHbI NMepeKpbITUS.

9. BeTOHHbIW, LLeMEHTHBIV WY FTMNCOBbIA pacTBoOp Kracca
DIN 4102-A

10. LLnaHr co cTeKnoBOMOKOHHLIM apMYPOBaHUEM MOT-
HocTblo 220 £ 20 r/m2

11. MeTtannuueckuii xomyT

da Hapy»Hbit gpnameTp Tybbi:
da < 110 mm: He TpebyeTcsi LLNaHT, apMUPOBaHHbIi
CTeK/10BOSIOKHOM
da > 110 mm:Heo6X0aMM LLINAHT, apMUPOBaHHbI
CTEKNI0BO/IOKHOM")

Dy OunameTp ycnosHoro npoxoga, Dy 125 cootBetctByeT
Hapy>xHoMy AvameTpy da = 125 mm

h TonwmHa nepekpbiTHs

s MakcrmanbHo fonycTMast LLMPUHA LLEW Mexay
cTeHon / pactBopom 1 Tpy6oit

L OnuHa wnaHra, apMnMpoBaHHOro CTEK/TOBOSTOKHOM:
L =300 mm

1) Onsi Tpy6bi Dy 125 cnepyeT ucnonb3oBaTb Npunaraemblii LUNAHT,
apMMPOBaHHbINM CTEKIIOBOSTIOKHOM C METa//TNYECKUMU XOMyTamu.




Mop3emHbin rapax
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MonzemHbili rapaxk obpasyeT oTaesbHY0 30HY BO3ropaHus.
lMoKpbITWE CTEH U NOTOMKA HE AOMKHO COCTOSITb U3 FOPIOYMNX
MaTepu1arnos.

O603HaueHus

1. Tpy6sl RAUPIANO PLUS

2. R 90-npotuBonoxapHas maHxeTa ans Tpy6
RAUPIANO PLUS

3. R 90-npoTnBonoxapHas maHxeTa ans Tpy6
ropsiyert / xonopHov Bogbl REHAU n3 PE-Xa
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CokpalleHus

CokpalieHue KommenTapwii

ABP obLLiee NpoBepoYHOE CBUAETENBCTBO MPOBEPOYHOIO Hag3opa
ABZ 06LLMI foNyCK CTPOUTENbHOIO Hag3opa

AF APMA®JIEKC

BW bapeH-Bioptembepr

EnEV 3aKoH 06 3HeprocbepexxeHun

GK Knacc 3gaHusa

LBO PernoHanbHble HopmaTuBbl

MBO O6LedenepanbHble HOpMaTUBI

MG rpynna cTpouTesbHbIX pacTBOPOB

MLAR TnnoBas MHCTPyKLMS

MPA BS CeptudmkaumoHHbIN LeHTp no maTepuanam B bpayHuuseiire
OK BEPXHUIA Kpa

OKFFB BEPXHWI Kpail roToBOro nona

VO UHCTPYKUMS

Z. cepTudmkar




Hopmbi, MHCTPYKLMK N YKa3aHuUS

DIN 1053
KameHHas knaaka

DIN 1054
IpyHT nop cTponTenbcTBo — [lonycTMmble Harpysku Ha
rpyHT. [punoxeHne n kommeHTapum

DIN 1055 yacTb 2
Harpy3ku Ha KOHCTPYKLMW; XapaKTepPUCTUKM FPYHTa,
nnotHocTb. OTKOCHI M NOANOPHBIE CTEHKU

DIN 18017-3
BeHTunsILMS B TyaneTax BaHHbIX MOMELLIEHUsIX U 6e3 OKHa

DIN 18300

VOB opaep ans ctpouTenbHoii aesitenbHocTy YacTb C:
O6Lume TexHUYeCKMe HOPMbI 4151 CTPOUTENbHOW AesTesb-
HocTu (ATV), 3emnsiHble paboTbl

DIN 18303

VOB oppep ons ctpouTenbHow festenbHocTh vacTb C:
O6Lume TexHUYeCKMe HOPMbI 4151 CTPOUTENbHOW AesTesb-
HocTu (ATV), nogroToBuTENbHBIE PabOThI

DIN 18305

VOB oppep ans ctponTensHo fesitenbHocT vacTb C:
O6LLme TeXHUYECKNE HOPMbI AJ151 CTPOUTESIbHON AesTerb-
HocTw (ATV), BogocHabxeHue

DIN 18306

VOB opaep ans cTpouTenbHoi aesitenibHocTy YacTb C:
O6Lume TexHUYeCcKMe HOPMbI AJ1S1 CTPOUTENbHOW AesTesnb-
HocTu (ATV), ycTpoiicTBO BOOOCTOKOB

DIN 18381

VOB opgep anst ctponTenbHow geatenbHocTy YacTb C:
06LLme TeXHUYECKUE YKa3aHUS A5 CTPOUTESIbHOM
LesTeNbHOCTH; rasocHabeHve, BOOOCHabXeHVe 1 Bofo-
OTBE[EHME B 3AaHUM

CMn 60.13330-2012
OTtonneHue, BEHTUNSILMS M KOHAULMOHMPOBaHMeE BO3ayXa

CIM 50.13330-2012 Tennosas 3aLUuTa 30aHNUIA

CN112.13330-2012 MNoxapHas 6e30nacHOCTb 3aaHWN
1 COOPYXXEHUM

CN 30.13330.2012 BHyTpeHHWi BOOOMNPOBOA, U KaHanu-
3aumsa 30aHun

CI 40-102-200 lNpoekTpoBaHWe 1 MOHTax Tpybonpo-
BO[OB CUCTEM BOJOCHABXEHWs M KaHanM3awuv 13 nonu-
MepHbIX MaTepuanos

CIM 23-101-2004 lNpoekTpoBaHue TEMIO0BON 3aLLUTbI
30aHUM

DIN 1960

VOB oppep ans cTponTenbHOM AeATENbHOCTM YacTb A:
O6LLmMe TEXHUYECKME YCIOBUS JOFOBOpa Ha CTPOV-
TE/bHYI0 MOLLIHOCTb

DIN 1961

VOB oppep ons cTpouTenbHoOW AesTenbHOCTM YacTb B:
O6Lume TexHUYECKMe YCIOBUS JOrOBOPA Ha UCMOMTHEHWe
CTpOUTENbHbIX paboT

DIN 1986
BopooTBefeHue 3paHnin 1 3eMenbHbIX YHacTKoOB

DIN 1988
TexHnueckue npasuna gns 060pynoBaHUsS NMUTbEBON
BoAbl

DIN 4060
YNnoTHeHWs ANsi COeAMHEHUI KaHanu3aunoHHbIX Tpy6,
TpeboBaHUSA U UCMbITAHWS

DIN 4102
MNoBepeHwWs B ycrnoBusix noXxapa CTPOUTENbHbIX MaTepu-
arnoB U KOHCTPYKLUI

DIN 4109
3BYKOM30MSALVS B CTPOUTENBCTBE HAa3EMHbIX COOPY>KEHUI

DIN 4109-10 (E)
[MoBbiLeHHas 3BYKOMU301ALNA B XXWUJbIX 3AaHNAX

DIN 4124
TpaHLuen 1 KoTIoBaHbI; OTKOCHI, LUMPUHA YCTPOMCTBO
yrny6neHun

DINEN 476
06Lume TpeboBaHNSA K KOHCTPYKLMAM A7 CUCTEM BOAO-
oTBeaeHus

DIN EN 681

W3onsuus Tpy6

TpeboBaHus K nzonsumm Tpyb cuctem BogocHabxeHus
1 BOOOOTBEAEHUS

DIN EN 752
Cuctema oTBOfa BOAbI OT 30aHMS
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TBO Npo¢eccrmoHanos

MPO MOHTAX.MPOCTO
NMPO®ECCUOHAJIBHO

RUS: « Mockea: Ten.: 495 / 6633388, dakc: 495 / 6633399 « Caukr-Metepbypr: Ten.: 812 / 3266207; 812 / 3266208, dakc: 812 / 3266209 « Huxnuit Hosropop: Ten.: 831/ 4678078, daxc: 831/ 4678079
« Camapa: Ten./dakc: 846 / 2698058 « Ekatepunbypr: Ten./daxc: 343 / 2535305, 343 / 2535306 « Boponex: Ten.: 4732 / 611858 - Poctos-Ha-[oHy: Ten.: 863 / 2978444, pakc: 863 / 2998988

« KpacHopap: Ten.: 861/ 2103636, darc: 861/ 2740633 » Hosocubupek: Ten./dakc: 383 / 2000353, 383 / 2209634 « Xabaposck: Ten.: 4212 / 475797, dakc: 4212 / 415816 « BY: « Munck: Ten.: 37517 / 24502009,
dakc: 37517 /1 2450173 « KAZ: » Anmarsi: Ten./daxc: 727 / 3941301, 727 / 3941304



