Cuctema nHpyctpumanbHbix Tpybonposogos RAUPEX

0002’ L O OHAUBLMELOUSY | BUHOHOWEMN DUMNIDhUHXAL ITHXXOWEODY

009°9.8 sunenwdotHn BeXIBhNHXD |

i e o “ X -
— . - - 3 o //
- Ky




CopepxxaHue

2.1.

2.1.1.
2.1.2.
2.1.3.

2.2
2.3.

2.3.1.
2.3.2.
2.3.3.
2.3.4.
2.3.5.

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

4.1.
4.2
4.3.
4.4,
4.5.
4.6.

5.1.
5.2.

5.3.

5.4.

5.4.1.

5.4.2.

543
54.4

5.5

5.5.1
55.2
553
554
555

KOMMOHEHTblI CUCTEMbI

Tpy6onposopabl

Matepuan RAU-PE-Xa

CeoiicTBa MaTepuana

TexHnyeckune xapaktepucTuku matepumana PE-Xa
YCTONYMBOCTb K XMMUHECKOMY BO3[ENCTBUIO
[onroese4HocTb

Buabl Tpy6onposopnos

Tpy6a RAUPEX-A

Tpy6a RAUPEX-K

Tpy6a RAUPEX-O

Tpy6a RAUPEX-UV

Tpy6a RAUTHERM-FW

TexHWKa COEANHEHMS! C MOMOLLbLIO HAABWKHON MNNb3bl
Onucanve

Matepunan hacoHHbIX YacTewn

MOHTaXHbIN MHCTPYMEHT

MoHTax coeamHeHuns Tpybonposofos aameTpom 16-40 Mm

MoHTax coeguHeHus Tpybonposofos anameTpom 40-110 mm

[leMOHTaX COeANHEHNS C HaOBWXHOW Mrb30iA

TexHMKa coeAuHeHUs! C MOMOLLbIO

aneKTpocBapHoOW My Tbl

Martepuan

O6nacTtv npumeHeHus

MOHTaXHbIA MHCTPYMEHT

MoHTax coegmHeHns

MoHTax TporHMKa nog BpesKy

YKasaHns N0 MOHTaXy C MOMOLLbIO 3MEeKTPOCBapHbIX MydT
1 TPOMHWKOB Nof, BPe3Ky

Tpy6onpoBoabl Ans cXxaToro Bosayxa

O6uwue ceeneHns

CTOMMOCTb 3HEpPruv Npu TpaHCMoOPTUPOBKE

cXxartoro Bo3gyxa

MpevmyuiecTeBa nHAyCTpPManbHbIX TPy60npoBoaos
RAUPEX B cctemax TpaHCNOPTUMPOBKM CXKaToro Bo3gyxa
KauecTBo cxartoro Bo3gyxa

Knacc kayecTBa B 3aBUCUMOCTW OT MakCumasnbHoOro
pasmepa yactuy n ux MaKcMManbsHown KOHUeHTpauuu
Knacc kayecTsa B 3aBUCUMOCTM OT BarocopgepXaHuns
Knacc kayectBa B 3aBUCUMOCTM OT COfilep>XXaHns macna
Mpyumep onpepeneHns Kputepues Kavectea

cxaroro sBosgyxa

Pacuet

Pacuet paboyero gaBneHus

PacyeT o6bemHoro pacxoga

PacuyeT anmHel Tpy6onposona

PacueT ponyctuMbix noTepb AaBneHns

Mop6op anameTpa Tpybonposoaa npu NoMoLLm
HOMOrpammbl

2 REHAU®

Crp.

G o1 Oo1 0101 O A WWWWww

© O NOOOoG,

N O © O O o

_ -

14

16
16

16

16
17

17
17
17

17
18
18
18
18
19

19

5.5.6
55.7

6.1
6.2
6.2.1
6.2.2
6.2.3

6.2.4

6.2.5

7.2

8.1
8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.2

8.3

8.4
8.4.1
8.4.2
8.5
8.5.1
8.5.1.1
8.5.1.2
8.5.1.3

8.6
8.6.1
8.6.2

9.1
9.2

10.
10.1
10.2

11.
1.1
1.2

12,

Tpy6onposopk! Ans cxartoro Bo3ayxa cepum SDR 11
Tpy6onposopk! Ans cxartoro Bo3pyxa cepun SDR 7,4
TpaHCNoOpTMpPOBKa oxnaXxaatowen Boabl

O6uwue ceeneHns

Pacuer

Ddopmynsap ana pacyeTa notepb AaBneHns

Mpumep pacueTa noTepb AaBneHns

Tpy6onpoBofabl Ans TpaHcnopTa

oxnaxgatowen xugkoctn cepun SDR 11
Tpy6onpoBofab! AN TpaHcnopTa

oxnaxparouwwen xugkoctn cepun SDR 7,4
Ddopmynsp pacyeTta notepb AaeneHns

TpaHcnopTUPOBKa TBEpPAbIX MaTepuanos
'mppaennyeckas TpaHCNOPTMPOBKA
TBEpAbIX Marepnanos

MHeBMoTpaHcnopt

MoHTaX 1 npoknapka

lMpoknapka B rpyHTe

3eMnisHble paboThbl

Mposepka TpybonpoBonoBs nepepn yknaakoi
OcobeHHOCTH Npy pasMoTke ByxT

MuHuManbHble paguychbl 3rnba npu Npoknapgke B rpyHTe
3acbinka TpaHwen

Mpoknapka B 3awwmTHO Tpybe

Mpoknapka B kabenbHoM kaHane

Mpoknapka ¢ NnpuMeHeHeM kabeneHecyien WwmHbl KHLL
Mpoknapka B KHLL

Mpoknapka nop vnu pspom ¢ KHLL

Cob6opgHas npoknagka B ukcupyiolem xenobe
MoHTax nneva KkomneHcaropa

PacueT anuHbl Nneva komneHcaTopa

Mpumep pacyeTa

Onpepenexne AnuHbI Nneva komneHcaropa

no guarpamme

CobogHas npoknagka 6e3 gukcupytoLiero xenoba
lMpoknagka ¢ yCTPOWCTBOM KOMMEHCaTopoB
Mpoknapka ¢ npeaBapuTenbHLIM HanpsXXeHnem

KpoHwTeliHbl Ans kpenneHus Tpy6sl REHAU
KpoHuwTeiiHsl REHAU ¢ xomyTom 1 6e3 Hero
KpoHwreitnsl REHAU ansi kpenneHusi Tpy6 K cTeHe

MpoTusonoxapHas sawmTa
BospeicTene noxapa
MpoTMBONOXapHbLIE MaHXETbI

Mapkupogka Tpy6onposoaos
LiBeToBasi MapkupoBka

Hakneiikn REHAU ¢ mapkupoBkoi

Mpumepbl U3 NPaKTUKK

Crp.

20
21
22
22
22
22
23

24

25
26

27

27
27

27
27
27
27
27
27
28
28
28
28
28
28
29
29
29
29

29
32
32
34

35
35
36

37
37
37

37
37
38

38



1. KOMMNOHEHTbI cUcTEMbI

CnctemMa  uHOycTpuanbHbIX — TPy6onNpoBOAOB
RAUPEX c ycnexom npumeHsieTcs ans pasnuy-
HbIX Lienei B TaKnx OTpacnsx NpOMBbIWAEHHOCTH,
KaK XMMu4eckas, anekTpoTexHMnyeckas u aBTo-
MobunbHas. beicTpas n HagexHas TexHuka co-
efIMHEHUs, CTOWKOCTb K KOPpO3uW, Marnbii BeC
TPYObl 1 HEBBLICOKAsi CTOMMOCTb MOHTaXa — Bce
3TN npeunmyllecTea 06‘beﬂVIHeHbI B cucrteme
RAUPEX. Cvictema nHgycTpuanbHbIx Tpy6onpo-
sopgoB RAUPEX — 310 KomnnekcHas cuctema,
yRoBneTBopsiolwas BceM TpeboBaHWAM coBpe-
MEHHOoI NHOYCTpUn. B cucreme npeacrtaeneH
6ONbLON aCCOPTUMEHT pPasnuyHbIX TPyGonpo-
BOAOB, (PUTUHIOB, MOHTAXHOIO WHCTPYMEHTA U
APYrUX KOMMMEKTYIoLWMX, KoTopble 6yayT Broc-
NeAcTBMK NOAPOBGHO PacCMOTPEHBI U OMNUCaHbI B
[OaHHOWM TEXHNYECKOW MHhopMaLmK.

2. TpybonpoBogbi

OCHOBOI CUCTEMbI MHAYCTPManbHbIX Tpybonpo-
BopoB RAUPEX saBnsiotcs Tpy6onpoBogbl U3
cwuToro nonuatuneHa (PE-Xa) ¢ uBeTHbIM 3a-
WUTHBIM MOKPbLITUEM, MPON3BEAEHHbIE COrMacHo
DIN 16892/93. Tpy6el RAUPEX npepnaratotcs
Ans ABYX CTyneHei faBneHust U UMeloT, COooT-
BETCTBEHHO, pasHyo TONWwmHy cTeHkn (SDR 11 u
SDR 7,4). MoHatne SDR cnyxvT ans onucaHns
OTHOLUEHWSI HapyXHOro AvameTpa K TOnwuHe
CTEeHKM TpyObl.
SDR=d/s

d: HapyxHblii guameTp Tpy6bl [MM]
s: TonwwmHa cTeHkn [Mm]

M3 aTOro cooTHoleHns BuaHO, YTo Tpy6sl SDR
7,4 vmeetoT Gonee TONCTYIO CTEHKY, Yem Tpy-
6onposopabl cepum SDR 11. Benepcteue aTtoro,
Tpy6bl cepun SDR 7,4 moryT BblaepxuBaTb
6onee BbLICOKOE BHYTPEHHEe AaBMeHue, 4em
Tpy6bl cepun SDR 11. 3a cuyet 6onee HU3KOroO
BHYTPEHHEero anameTpa ux nponyckKHas cnoco6-
HOCTb, pa3yMeeTcsi, CHXaeTcs npubn. Ha 60%
no cpaBHeHMIo co 3HaveHnem ans SDR 11. Mo
9TOW Npu4mnHe, Npu Beibope TpybonpoBopaa Bax-
HO yuuTbiBaTb TakMe BaXHble MapameTpbl, Kak
faBrneHne, NpomnyckHas crnoco6HOCTb U Temne-
paTypHbIN pexuMm.

2.1 Martepuan RAU-PE-Xa

Tpy6onpoBoab! Ans NPOMbIWNEHHOCTA U3 Npo-
rpammbl RAUPEX cocTosiT 13 cwutoro nonwu-
atuneHa RAU-PE-Xa, nepokCMOHOW CLUMBKMW
REHAU. [aHHbIi BUR CLUIMBKWN MPOU3BOAWNTCS C
NPUMEHEHNEM MEePOKCUAOB NPU BbICOKOW TeM-
nepaTtype v BbICOKOM AasneHuu. Npu aTom oT-
AenbHble MONEKYNSIPHbIE LIENMOYKU NonmaTuneHa
COEMVHSIIOTCS B €AVHYI0 TPEXMEPHYIO CTPYKTYPY.
[Insa clumBKYU NpU BbICOKOM AaBMIEHNN XapaKkTep-
HO MpoTekaHue npoLecca B pacnnase, T.e. Bbllle
TOYKM KpucTannusaumu. lNMpoLecc CLnBKM NpoTe-
KaeT B aKCTpyAepe B Xofe (popMoBaHus Tpyobl 1
obecneyvBaeT paBHOMEPHO BbICOKUIA MPOLEHT
CLUMBKM MO BCEMY ee MOoMepeyHOMy CeuYeHuIo,
faxe y TONCTOCTeHHbIX TPy6. MonnaTtunex, cum-
ThliA NepOKCUAHLIM MeTOOM, 0603Ha4YaeTCs Kak
PE-Xa. Tpy6bl, cluMTble gaHHbIM Cocobom, BoC-
CcTaHaBnNUBalOT CBOI (hOpMY Mocrie MHOrokpaTt-
HbIX MEXaHU4YECKMX BO3AENCTBUIA NpU HarpeBe.

2.1.1 CBo#cTBa maTepuana

3a cyeT CLUMBKM NONNaTUNEHA
3Ha4YUTeNbHO yny4ywarTcsa ero CBOWCTBA:

B KOpPPO3MOHHAs YCTOW4MBOCTb

B OTCYTCTBME OTNOXEHUN

u BbICOKAs YCTOWUYNBOCTb K abpasnBHOMY
n3HoCcy

B ob6napaeT namsTbio PopMbl

L] YCTOM4MBOCTb K BbICOKUM TEMMNepatypam
W gaBneHuto

B nnoxas NpOoBOOMMOCTb 3BYKa TOKCUKOMOrn-
Yeckas u ¢manonornyeckas 6€3onacHocTb

B oyeHb BbiCOKas yoapHas BA3KOCTb flaxe
npu HAU3KUX TemnepaTypax

2.1.2 TexHUYECKHNEe XxapaKTEPUCTUKUN
matepuana PE-Xa

MnoTHoCcTbL 0,94 r/cm®
CpefHuii  koaduLmeHT

TemMnepaTypHOro pactum- 15104 K-
peHus Npu Temneparype

ot 0 go 70°C

TennonpoBogHOCTb 0,41 B1/Km
Mogynb ynpyrocTtu 600 H/mm?
MoBepxHocTHOE >10"
COMNpOTUBMEHNE

Knacc noxapHoi
onacHocTu

B2 (HopmarnbHo-
BOCMNIaMeHSIEMBbliA)

LepoxoBatocTb 0,007mMm

Tabn. 1: TexHn4eckue xapakrepncTuky Tpy6 n3 PE-Xa

2.1.3 YCTOWUYMBOCTb K XMMUYECKOMY
BO3[EUCTBUIO

Tpy6el PAUPEX o6napaloT BbLICOKON YCTOW-
YMBOCTBIO K XWMUYECKUM CcoeauHeHusM. Ko-
9((MUMEHT 3anaca NPOYHOCTN M CTOWKOCTb K
BbICOKUM Temnepatypam 3aBUCSAT OT cpefibl U
pasnuyHbl A8 BOALlI U cxartoro Bosgyxa. Ecnu
npepnonaraeTcs ucnonb3osatb TPy6el RAUPEX
Ans TpaHcnopTMposku xumukaTtos, REHAU oka-
XeT BaM KOHCYnbTaLMOHHYI0 TEXHUYECKYIO Nof-
LEPXKY.
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2.2 flonrose4HOCTb HOonyctumoe pabouee pasnenue p [6ap)

SDR 11 SDR 7,4

Temnepartypa [°C] Cpok akcnnyarauum
HonroseyHocTb Tpy6 RAUPEX 3aBucut oT B3a-
MMOOENCTBMS TaknMx (PakTopoB, Kak AaBneHve 10 1 17,9 28,3
n Temnepartypa. Mpn cooTBETCTBYIOLWEN KOM-
6uHaUUM 3TMX MapameTpoB MOXHO ONpenenuTb
MakcumanbHoe RAaBneHve Ans onpeaeneHHon 10 17,4 27,6
TemnepaTtypbl U CpoKa aKcnnyaTauum.

5 17,5 27,8

25 17,2 27,3

50 17,1 27,1

100 17,0 26,9

20 1 15,8 25,1
5 15,5 24,6

10 15,4 24,4

25 15,2 24,2

50 15,1 24,0

100 15,0 23,8

30 1 14,0 22,3
5 13,8 21,9

10 13,7 21,7

25 13,5 21,4

50 13,4 21,3

100 13,3 21,1

40 1 12,5 19,8
5 12,2 19,4

10 12,1 19,3

25 12,0 19,1

50 11,9 18,9

100 11,8 18,7

50 1 1,1 17,7
5 10,9 17,3

10 10,8 17,2

25 10,7 17,0

50 10,6 16,8

100 10,5 16,7

60 1 9,9 15,8
5 9,7 15,5

10 9,7 15,3

25 9,5 15,2

50 9,5 15,0

70 1 8,9 14,1
5 8,7 13,8

10 8,6 13,7

25 8,5 13,6

50 8,5 13,4

80 1 8,0 12,7
5 7,8 12,4

10 7,7 12,3

25 7,6 12,1

90 1 7,2 11,4
5 7,0 11,1

10 6,9 11,0

15 6,9 11,0

95 1 6,8 10,8
5 6,6 10,6

MaHHble NnpuBeaeHsbl AnNs BOAb! 1 BO3AyXa, KO huUUmMeHT 3anaca npoyHoctu 1,25
Tab. 2: Tabnuya gonrosedyoctn Tpy6 RAUPEX
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2.3 Bupbl Tpy6onpoBopos

CornacHo DIN 2403 Tpy6bl ans TpaHCnopTUpOB-
KW pasnmyHbIX Cpep, AOMKHbI UMETb PasfnyHyio
MapK1poBOYHyio oKpacky. LiBeToBas mapkupos-
Ka Tpy6 NpoV3BOANTCS HA OCHOBE BbIllEyKa3aH-
HOro JOKYMeHTa.

2.3.1 Tpy6a RAUPEX-A

Tpy6a RAUPEX-A cocToUT 13 CLIMTOro nonu-
aTuneHa RAU-PE-Xa cornacHo DIN 16892/93,
3awWmuTHOro cnos n3 nonuatunexHa PE 80 n nveet
cepebpucTo-cepbiii uBeT (RAL 7001). CornacHo
DIN 2403, cepe6pucTo-cepblil LIBET NPUMEHsET-
ca ana 0603HaveHns Tpy6 ans TPaHCrnopTUpOB-
Ku Bosayxa. PekomeHpgyeTcs ncnonbsosarb 3T
TPy6bl ANS YMCTOro, MPOAYBOYHOIO WU CXAaToro
BO3MyXa.

2.3.2 Tpy6a RAUPEX-K

Tpyba RAUPEX-K coctonT 13 cwuTtoro nomu-
atuneHa RAU-PE-Xa cornacHo DIN 16892/93,
3alWmnTHOro cnosi U3 nonuatuneHa PE 80 un ume-
eT xenTto-3eneHbi UseT (RAL 6018). CornacHo
DIN 2403, XenTo-3eneHbin LBET NpUMeHseTcs
ona ob6osHayveHns Tpy6 [Ons TPaHCMOPTUPOBKM
Bofbl. 1o 3TON MpuynMHe 3TU TPy6bl NOAXO[ASAT
NSt TPAHCMOPTUPOBKN BOAbI XO3SMCTBEHHO-MU-
TbEBOIo Ha3Ha4YeHusi, KOHAeHcaTa, 3aTBOPHON U1
oxnaxkgatowien sogpl.

2.3.3 Tpy6a RAUPEX-O

Tpyba RAUPEX-O cocTouT U3 CLUMTOrO NOmu-
atuneHa RAU-PE-Xa cornacHo DIN 16892/93,
YCTONYMBOrO K yNbTPaoneToBoMy N3MyyeHuto,
3awmTHOro cnos u3 nonuatunexHa PE 80, umeet
HebecHo-rony6oin uset (RAL 5015). 9Ttn Tpy-
6bl  mogxoOsT anst No6oro MNPOMbIWIEHHOro
NPUMEHEHNS, TOE XXenaTtenbHO NpPUMEHEHNEe
Tpy6bl rony6oro ugeta. B npoTnBononoxHoctb
DIN 2403, rony6oi UBET 4acTto Mcnonb3yeTtcs
ons o6o3HayveHns Tpy6 Ons TpaHCMOPTUPOBKM
cXxaToro Bosgyxa.

2.3.4 Tpy6a RAUPEX-UV

Tpy6a RAUPEX-UV coctouT 13 cmtoro nonu-
atuneHa RAU-PE-Xa cornacHo DIN 16892/93,
YCTONYMBOrO K yrbTpamoneToBoMy U3mnyyeHuto,
3awmTHOro cnos ns nonuatuneHa PE 80, nmeet
YepHbii UBeT (RAL 9005). CornacHo DIN 2403,
YepHbId UBET NpUMeHsieTcs Anst MapkUpOBKMW
TpY6 ANst TPAHCMOPTUPOBKN HErOPIOYMX rasoB U
XupkocTen. 91 Tpybbl 0CO6EHHO MOAXOAAT ANs
Hapy>XHOW MpOKnapku B cnyyasx, korga Tpy6a
rnofBepraeTcsi BO3[ECTBUIO YNbTPamroneToBbix
nyyeii. Mpn ncnonb3oBaHun 3ToN TPYObl 0COGEH-
HO criegyeT y4yuTbiBaTb, YTO 3a CYeT BO3{eWC-
TBUSI CONMHEYHbIX Nyyei Temneparypa Tpy6bl Mo-
XKET 3HaUYNTENbHO MOBBLICUTLCS, YTO HEOGXOANMO
yuuTbIBaTb NPU pacyeTe CUCTEMbI ANst TpaHCnop-
TUPOBKM CXAaTOro Bo3ayxa.

2.3.5 Tpy6a RAUTHERM-FW

Tpy6a RAUTHERM-FW coctout 13 cunToro no-
nuatuneHa RAU-PE-Xa cornacHo DIN 16892/93,
Kucnopogo3aawmTHoro cnos cornacHo DIN 4726
n DIN 4729. 3a cueT npucyTCcTBUSA KMCNopopo3a-
wmtHoro cnos, Tpya RAUTHERM-FW ocobeH-
HO MOAXOAMUT ANst 3aMKHYThIX KOHTYPOB, rAe 3TOT
Crnovi NpensTCTBYeT NPOHUKHOBEHMIO Kcropoaa
K TEMNMOHOCUTENIO.

Puc. 1. CoeanHerne B paspese

3. TexHMKa coeMHeHuns1 C NOMOLLbIO
HaABMXXHOMW rUnb3bl

3.1 OnucaHue

MeTog COeauHEeHWst C MOMOLbLI HaaBUMXHOWM
rMnb3bl Obin paspaboTaH v 3anateHToBaH up-
moii REHAU pns 6bictporo, 6e3omacHoro u
AONrOBEYHOro  COeAuHeHns  Tpy6GonpoBOAoB
RAUPEX mexgy coboin. [na MoHTaxa Heob-
X0AMMa TOMbKO HafBWKHAA TUb3a U (PUTUHT.
[aHHas TexHVKa coefuHeHns He npepnonaraet
HanMuusa Kakux-nnbo YNNOTHUTENbHbIX Koney, a
ucnonb3yet Martepvan Tpy6bl Ans YnnoTHeHUs
coevHeHusi. Bnaropaps 4eTbipemM  YNNOTHW-
TenbHbIM 6opTukam uTUHra, obecnevvsaeTcs
abcontoTHas HafleXXHOCTb COeANHEHUs. 3a cyeT
cneumanbHbIX MUKCUPYIOWMX NPOTOYEK Ha MNb-
3e NpepoTBpaLlaeTcs camonponsBonbLHOe Cror-
3aHue runb3bl B npouecce akcnnyatauun. Ans
NPU3BOACTBA COEANHEHNS NMPY MOMOLLW HaABUX-
HOW FUnb3bl paspellaeTcst UCMoNb30BaTh TONLKO
MOHTaXHbIA HCTPYMEHT mnpmbl REHAU, koTo-
pblii NO3BONSET BECTU GbICTPbIA, MPOCTON 1 6e-
30MaCHbIA MOHTaX.

3.2 MaTtepwman ¢hacoHHbIX YacTeun

®DacoHHble 4YacTu CUCTEeMbl W3rOTOBMEHbI U3
crneunanbHON naTyHW, CTOWKOW K BbIMbIBAHUIO
LUMHKa, 4TO cooTBeTcTByeT TpeboBaHusm DIN
EN 1254/3 (E) knacc A (HamBbICLIasa KaTeropus).
HapBuxHble rnb3bl, KOTOPbIE HE BXOAST B CO-
NPUKOCHOBEHWE C TPaHCMOPTUPYEMbIM Bellec-
TBOM, U3roTaBnvBaloTCs U3 TEPMUYECKU OTny-
LWeHHoW cTaHpapTHoi natyHu CuZn 39 Pb3/F43
cornacHo DIN 17671.
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3.3 MoHTaXHbIA MHCTPYMEHT

Komnanus REHAU npegnaraet MOHTaXHbIM Op-
raHusaunsM pasnuyHble KOMMNEKTbl NHCTYMEH-
Ta NS CoeAvHEHNs TpybonpoBOAOB C NMOMOLLbIO
HaABWXHOMN rvnb3bl. MHOroobpasme pasnuyHbIX
HabopOB WMHCTPyMEHTa MO3BOMSET MOHTaXXHOW
opraHu3auuv nogobpartb TakoW KOMMNEKT WMHC-
TPyMeHTa, KOTOpbIN ByaeT ngeaneH Ans ucnonb-
30BaHNSA B COOTBETCTBYIOWNX MOHTaXHbIX YCIO-
BusIX. MOHTaXHUWK cam pellaeT ans cebs, Kakon
Habop MHCTpyMeHTa Hambonee nornHo oTsevaeT
YCNOBMAM MOHTaXKa B KaXXOOM KOHKPETHOM Cny-
Yae.

vopaBnuyeckne MOHTaXHblE  UHCTPYMEHTbI
RAUTOOL H1, RAUTOOL E2 n RAUTOOL A1
COBMECTUMbI APYT C APYrOM M OCHALLAITCS Ofu-
HaKOBbIMW KOMMNeKTamu Hacafok. ScrnaHpepb! n
pacwmpuTensHble Hacagku cuctembl RAUTOOL
komnanun REHAU po gnametpa 32 mm nogxo-
AST ANs BCEX TUMOB UHCTPYMEHTOB.

6 REHAU®

Puc. 2. KomnnekT MoHTaxHoro uHctpymenta RAUTOOL M1

KomnnekT MOHTa)XKHOro
mHcTpyMmeHTa RAUTOOL M1:

KomnnekT py4HOro WHCTpPyMeHTa CO CrmapeHHbIMU 3a-
NPECcCOBOYHLIMU Hacagkamn ONsi HAABUXKU MMb3 Ha
TpyGonpoBOAkl ABYX AvameTpoB. MpuBoa ocywecTsns-
eTCsi OT HOXHOTO (py4HOro) Hacoca. MpepgHa3HayeH ans
MOHTaxa Tpybonposonos anameTpom 16-40 mm.

Puc. 3. Komnnekt MoHTaxHoro uHctpymenta RAUTOOL H1

KoMnnekT MOHTa)HOro
nHctpymeHta RAUTOOL H1:

KomnnekT MexaHUKO-ruapaBnu4yeckoro WHCTpyMeHTa
CO CMapeHHbIMM 3anpeccoBOYHbIMW Hacagkamu Anst
HaBWXKM rUnb3 Ha TPyGonpoBoabl ABYX AMAMETPOB:
NPUMEHSIETCS [Nsi MOHTaXa TpyGOnpOBOAOB AMameT-
pom 16-40 mm.

Puc. 4. Komnnekt moHTaxHoro nHetpymenta RAUTOOL E2

KoMnnekT MOHTa)HOro
uHcTpymeHTta RAUTOOL E2:

KoMMneKkT  anekTpornapasnmMyeckoro  WHCTPyMeHTa
CO CnapeHHbIMM 3anpeccoBOYHbIMA Hacagkamu ans
HaIBUXKN MNb3 Ha TPy6onpoBofbl ABYX AMAMETPOB.
MpuBopn ocywWwecTBNAeTCa OT 3NEeKTPUHECKOro Hacoca.
MpepHasHaveH ns MoHTaxa Tpy6onposofos Anamet-
pom 16-40 MM. Paboumnint LUNUHOP MOXET NPy XenaHum
6bITb MCNOMNL30BaH AN NPUBOAA B AefCTBNE paclunpu-
TenbHbIX Hacapok.

Puc. 6. Komnnekt MoHTaxHoro nHetpymeHta RAUTOOL G1

KoMnnekT MoHTaXHoro
uHcTpymeHTta RAUTOOL G1:

MHCTpyMeHT npepHasHayeH Ons passBanbLoBKU TPy6
M HafiBMXKW rUnb3 Ha Tpyb6onpoBofbl AMamMeTpom
50-63 MM, BO3MOXEH TaKXe MOHTax Tpy6onposofos
anameTpom 40 MM, a Takxe 70-110 mm. Pa6ouuin umn-
NMHOP UCnonb3yeTes Kak Ans paseanbLoBKW TPY6, Tak
M ONs HapBWXKWM runb3. MpuBop ocylecTBnsieTcs oT
9MeKTpornapaBnuyeckoro Hacoca. Mo XenaHuio WHc-
TPYMEHT MOXET KOMMNEKTOBATLCS HOXHbIM HACOCOM.

Puc. 5. Komnnekt moHTaxHoro nHetpymenta RAUTOOL A1

KomMnnekT MOHTa)HOro
uHcTpymeHTta RAUTOOL Af1:

KoMnnekT  anekTpornapasnnMyeckoro  WHCTpyMeHTa
CO CnapeHHbIMW 3anpeccoBOYHbIMA Hacagkamu ans
HaBMXKN MNb3 Ha TPy6onpoBofdbl ABYX AMAMETPOB.
MpuBopn ocyuwecTBnseTca OT BnekTpoHacoca, pacmno-
NOXEHHOro HEernocpencTBeHHO Ha pabo4em UUNUHApe
C NUTaHNem OT 3neKTpoakkymynatopa. MpenHasHayeH
Ana MOHTaxa Tpy6onpoBoAos anameTpom 16-40 Mm.



3.4 MpouzBopacTBO coeauHeHus Tpybonposopos auameTpom 16-40 mm

Puc. 7 Puc. 8
1. OTpe3sats TPyby no paamepy nog npsiMbIM yriom 2. Hapetb Ha Tpyby HafBuXHYIO runib3y (ackom
B CTOPOHY UTHHra

» v S
o i

Puc. 9

3. Mpoussectn passBasnbLoBKy Tpy6bI B ABa npnema,
10BepHyB TPybYy OTHOCUTENLHO PACIINPUTENLHOMN
Hacapgku riocne nepsovi pa3sanbLjoBku Ha 30°

Puc. 10 Puc. 11

4. Mpounssectun pa3BarnbLoBKy Tpybbl B ABa rpnema, 5. BcTaBuTh UTUHI B pa3BarbLOBaHHYO Tpyoy
10BEPHYB TPYGY OTHOCUTENLHO PACLUNPUTENLHOM

Hacapgku nocre nepBoy pa3BasnbLosku Ha 30°

Puc. 13 Puc. 14

7. CBECTY 3arnpeccoBOYHbIE HACAAKN UHCTPYMEHTa 8. ['oToBOE COEaANHEHME, KOTOPOE MOXHO Cpasy
(TUCKM) M HaRBUHYTL L3y [0 €€ yriopa B Kpai Harpyxarb [aBlIeHNeM 1 TeMnepatypoi
putnHra

Puc. 12
6. BcraButh coequHeHne B 3arpeccoBOYHYIO Hacaaky
(Tncky) 6e3 nepekoca

REHAU® 7



3.5 MpouzBopacTBO coeauHeHus Tpybonposoaos auameTpom 40-110 mm

Puc. 15 Puc. 16 Puc. 17
1. OTpe3sats TPyby no paamepy nog npsiMbIM yriom 2. Hapetb Ha Tpyby HaaBuXHYIO runib3y (ackom 3. lpoussectu pa3sanbLoBKy Tpy6kl B ABa rpnema,
B CTOPOHY @UTHHra 10BEepPHYB TPy6Yy OTHOCUTENLHO PACLUNPUTENILHOM

Hacapgku riocne nepsovi passanbLjoBku Ha 30°

Puc. 18 Puc. 19 Puc. 20

4. BctaBute UTUHI B pa3BarnbLoBaHHYto Tpy6y. 5. CHATb paclunpuTenbHyo Hacagky 6. HageTb 3arpeccoBOYHyI0 HacafKy Ha UwinHgp
Hepes HeborbL0e Bpemsi Tpyba nIoTHO 060XMET

GUTUHI (3QhheKT namsTv oopmbi)

Puc. 21 Puc. 22 Puc. 23

7. BctaBuTe coequHerne B 3anpeccoBOYHy0 Hacanky 8. CBecTy 3anpeccoBOYHbIE HACaAKN UHCTPYMEHTA 9. loToBOE coeauHEHNE, KOTOPOE MOXHO cpasy

(Trcku) 6e3 nepekoca (TUCKM) 1 HagBUHYTL MMIb3Y [0 ee yropa B kpau Harpy>arb faBneHnem v TeMneparypos
puTnHra
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3.6 leMOHTaX coeguHeHuns
C HaiBM)XXHOW runb3on

Mpn pemMoHTE U BHECEHWN U3MEHEHWIF B pas-
BOAKY (Hamp., paclumpeHvne Tpy6onpoBOAHON
CeTW, yAaneHne HenpaBuIbLHO 3arnpeccoBaHHOM
¢hacoHHOI YacTm) hacoHHas 4acTb MOXET ObITb
AemoHTuposaHa. Npu 3ToM y3en c¢ (hacoHHOW
4YacTbiO AOMKEeH 6bITb MOMHOCTLIO oTaeneH npu
MOMOLLU HOXHWL, OT CEeTU:

1. OTAenuTb AEMOHTUPYEMbIN YHacToK
oT cetu.

2. HarpeTb feMoHTUpyemoe coegnHeHne
po 130°C.

3. YnanuTb HagBWXHbIE rMnb3bl 1 06pesatb
Tpy6y. BHumanwne! OnacHocTb o6xeubca!

4. OUTUHI MOXHO UCMOMNb30BaTb BTOPUYHO,
HafBWXHYIO rMNb3y cnepyeT yTUnmanpo-
BaThb.

4. TexHUKa coeguHeHuUs!
Ha aneKTpocBapHoi MyTe

B anekTpocBapHble GUTUHIM ANs NPoM3BOACTBa
COefVHEeHNs Ha aNeKTPoCBapHO MydTe BCTPO-
eHbl anekTpuyeckne cnupanu. 3a cuyeT nporte-
KaHvs No cnupansm anekTpuyeckoro Toka OHW
HarpeBaloTCcs 4O OnpepeneHHoi Temneparypbl
1 npoTekaeT npouecc cBapku. Kaxabin puTuHr
MMeeT onpefeneHHoe ComnpoTUBNEHne, KOTo-
poe no3BonseT aBToMaTU4eCKn BbICTaBNATbL Ha
ceapoyHom annapate REHAU (aptukyn 244
762-001) napameTpbl cBapku. LLTpux-kod, Ha-
HeCeHHbI Ha Kaxpablli SCM-pmTuHr, noasons-
€T MPUMEHATb NpakTU4yeCckn BCe CTaHOapTHble
CBapo4Hble annapaTtbl CO CYUTbIBAKOWMM CKa-
Hepom.

Bnaropapsi BCTPOEHHbIM WTU(TaM, KOTOpble
BbICTYNAIOT Hapy>Xy, Npu 3aBepLieHnn npotiecca
CBapKu ANs BU3yanbHOro KOHTPONs 3aBepLieHnst
npoLecca cBapku Ha KaXaoMm uTuHre. Y Tpy6 us
MONMMEpPHbIX MaTepuanos B pesynbTate atMoc-
(hepHbIX BO3AENCTBMIA MOXET 06pa3oBbiBATLCS
oKcUpaLMoHHas nneHka Ha NoBepxHOCTU. U3-3a
9TOro, HEMOCPEACTBEHHO MEPeR Hayanom npo-
Liecca cBapku Heobxopumo wabepom ypanutb
BEPXHUIA CMOW C NOBEPXHOCTM TPYObI.

4.1 Matepuan

AneKkTpocBapHble MydThl U3roTaBnNMBaloTCs U3
YepHOro MONUaTUMNEHa, YCTOWYMBOrO K YnbTpa-
¢duonety (PE 100).
] nnoTHocTk >0,93 r/ém

(cornacHo DIN 53479, TexHonorus A)
B yHaekc nnasneHus 005 (MFI 190/5):

0,4-0,7 r/10 muH. cornacHo DIN 53735

4.2 O6bnacT npumMeHeHus

Temnepa- Makc. Cpok
Typa paboyee cnyx6bl
[°C] paBneHve [neT]
[6ap]
20 16 50
30 12,8 50
40 9,6 50
50 6,4 15

HaHHble NnpuBeaeHbl AnNs BoAbl 1 BO3AyXa,
KOa(h(MUMEHT 3anaca npoyHoctu 1,25

Tabn. 3: Obnactn npumerHerHnss SCM-mygpr

4.3 MOHTaXHbIA UHCTPYMEHT

CapouHbii annapatr REHAU pa6oTaet non-
HOCTblo aBTomMaTtnyeckn. OH uUMeeT XecTKui
KOpNyc W Aucnnew ¢ noacBeTkon. Mpu nomoum
ABYX Pa3HOLBETHbIX 3reKTpu4ecknx kabenen
(4epHbIi 1 KpacHbIM) annapaT MoaknoyaeTcs
K uTuHry. Mpn aToM KpacHbIn kabenb cnepy-
eT BCTaBNsATb B KPACHbIN KOHTAKT Ha (WUTWH-
re.BctpoeHHoe compoTvBneHne Ha UTUHre
REHAU aBtomartuyeckn 3apaeT napameTpsl
CBapKu Ha CBapo4HOM annapare. Annapar aBTo-
MaTU4ecKn KOHTPONMPYET Npu NMOoMOoLM KpUBOW
TOKa npouecc csapku. B cnyyae owmbkn nonb-
3oBarternb I/IHQ)OpMVIpyeTCSI 3BYKOBbIM CUrHanom
1 coobLieHnemM Ha gucnnee.

BxopHoe HanpsipkeHue (AC)

230 B (185-300 B)

BxopgHas vactota

50 Hz (40-65 Hz)

Cwuna Toka Ha Bxofe 16 A
BbixogHoe HanpskeHue 40B
Cwuna Toka Ha Bbixofe makc. 60 A

MouwHocTb

2600 BA /80% ED

TemnepaTypHbIi granasoH

o1 -10°C po +50°C

Knacc 6esonacHocTtu CE, IP 54
Bec npuén. 18 kr
[nnHa anekTpuyeckoro kabens 4,5m

MnnHa ceapo4Horo kabens 47 wm

Oucnnen

2 x 20 ¢ 3agHel NnoacBeTKon

Pasmepbl

440 x 380 x 320 mm

3apaHue napameTpoB

aBToMaTn4eckun

KOHTpOﬂb Ha BXxofe

HanpskeHue / cuna Toka / Yactota

KOHTpOﬂb Ha BblXoae

HanpshkeHue, KOHTaKT, CONpPOTUBNEHNE, KOPOTKOE
3amblkaHue, KpuBasi Cwibl TOKa, MPOROMKUTENb-
HOCTb CBapku, pabouasi Temnepatypa, npoBepka
CUCTEMBI

CoobuieHne 06 owmnbke

SByKOBOVI curHan, nokasbiBaeTcda Ha gucnnee

Tabn. 4: TexHn4eckue xapakTepucTuky annapara gis ceapku SCM-mygpr REHAU

Puc. 24: SnextpocsapHas my¢ta REHAU B pa3spese

Puc. 25: BetpoeHHas crnivpars

Puc. 26: Annapar ans ceapkn REHAU
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4.4. NMpon3BoACTBO COeAUHEHUS

PacctosHne BenununHa 3auncTku
20 30 Mm
25 30 Mm
32 35 Mm
40 39 Mm
50 44 Mmm
63 53 Mm
75 56 Mm
90 66 MM
110 67 MM
160 81 Mm
Puc. 27 Puc. 28 Tabn. 5: Anana3oH 3a4nctkun pisi SCM-mygt

1. Otpe3sars Tpy6y 1o pasmepy rnog MpsiMbIM yriom 2. OTMeTUTs cornacHo Tabnuue 5 Ha Kakyto riyeuHy
criegyer 3a4nNCTUTL KOHLbI CBapUBAEMbIX TPY6

Puc. 29 Puc. 30 Puc. 31

3. [1oIHOCTbI0 CHUCTUTDL MOKPLITHE, HE 3acTynas 4. [Npu ncrionb3o0BaHnN yCTPONCTBA U151 3aYNCTKN 5. SoHa cBapkun He [OIKHA ObiTb blIbHOM U XUPHOM,

3a OTMEYeHHbIV nanasoH MOXHO He OTMeYaTsb AnNana3oH OTPE3Ku 1y HEOOXOAUMOCTH CrIEQYET OYNCTUTL [MOBEPXHOCTL
ouncrurenem

Puc. 32 Puc. 33 Puc. 34
6. BbIHYTb 371€KTPOCBaPHY0 My¢pTy 7. HagsuHyte SCM-my@Ty Ha KoHel Tpybbi 8. BctaBuTb KOHeL BTOpoVi TpyObl B MyQhTy.
U3 [0NIM3TUNIEHOBOIO nakeTa BauqnieHHas 30Ha JOIKHA MOSIHOCTbIO YiTH

B 3/1EKTPOCBAPHYI0 My@Ty
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Puc. 35 Puc. 36
9. BKno4nTb cBapOUHbIA annapar, BCTaBUTb KPacHbIN 10. Haxartb KHOIKY yrpas/ieHnsi CBapo4YHoOro
Kkaberb B KpacHblf KOHTaKT annapara

Puc. 38 Puc. 39
12. [ToBTOPHO HaxaTe Ha KHOMKY cTapT 13. [o okoH4aHWM npoyecca cBapkv pasgaeTcs
TOHOBBIV CUTHAT, MOXHO BbIHYTb LUTEKED

Puc. 37

11. [posepuTs rnybunHy BCTaskun. Eciv 3aqnueHHas
06nacTe BbIrnsALIBAET U3 My@Thl, CrieqyeT yoeanTsCs,
BCTas/eHa i Tpyba o KoHya B My@pTy

Pa3peLuaeTc;| AaBaTb paﬁol-lee fAaeneHue
No UctevHeHnU cneayowmnx CpoOKOB OCTbIBaHUSA!

OnameTp Bpems ocTbiBaHMA
20-63 20 MuH
75-110 30 MuH
160 70 MuH

Tabn. 6: Bpems octeiBaHns SCM-mygpr
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4.5 MoHTaX TPpOMHUKA Nof BPe3Ky

TponHukn nop Bpe3ky REHAU nossonsiot npo-
M3BOAMUTL BPE3Ky B CeTb NofA AasneHneM. 3oHa
CBapKn HaXoAUTCs BOKPYr HamMme4aemMoro oTeep-
cTnsA. MoHTax TpoviHMKa nop Bpesky oTnmyaercs
NnoaToMy OT npoLecca CBapKu COEANHUTENbHON
MyTbI:

12 REHAU®

Puc. 40 Puc. 41
1. Hanoxuts TpOVHMK r10g BpesKy Ha MecTo, rae 2. CHATb Wwabepom BepXHWii Crovi TpyObl Mexgay AByMSs
npenronaraeTcs OTBETB/IEHNE U OTMETUTL OTMETKaMu Ha rosnoBuHy anameTpa Tpy6bl

Puc. 42 Puc. 43
3. [pn HeobxogumocTn 06paboTaTe 30Hy CBaPKU 4. SakpenuTb TPOVIHNK 10 BPe3Ky
XKUOKOCTBIO TaHMNT

Puc. 44 Puc. 45
5. lMogknounts cBapo4HbIv annapar. KpacHeivi kaberns 6. BxrtounTs npoyecc ceapky HaxaTtnem KHOMKuU
K KDacHOMY KOHTaKTy «cTapr»



Puc. 46 Puc. 47

7. AKKYCTUHECKMI CUrHan n3BecTUT 06 OKOHYaHun 8. locne Toro, kak coeanHeHne ocTbIHET criycTs 20
npovecca ceapku. llitekkeps! nocne aToro MoryT 6biTb MUWHYT, CMOHTUPOBAaTb OTBETB/IeHUe U 1104BepPrHyTo
OTKITOYeHb! €ero ucreiTaHno gasrieHnem

Puc. 48 Puc. 49

9. Mocne 3aBepiueHns: rnapaBIN4eCcKoro UCrbITaHNs 10. Mocne 3aBepLueHns Bbipe3aHnsi OTBEPCTUS B
TOPLOBbLIM KITOHOM Ha 12 3aBEpHYTL Gpesy B Teno Tpyborposone BbIBEPHYTL (hpesy, Bpalyasi ee 4o
TPY6bI yropa npoTns 4acoBovi CTPenku

Puc. 50 Puc. 51 Puc. 52
11. CHATb NpnBOAHOE YCTPONCTBO Ppesbl 12. HaBepHyTb Kona4oK Ao yropa B KOHTparavky TpoviHnk rnog BpesKy B paspese

REHAU® 13



4.6 YKasaHUsa K MOHTaXKy Npu NOMOoLLM 3N1eKTPOCBapHbIX MY(IT U TPOMHUKOB NOf, BPE3KY

Puc. 53 Puc. 54 Puc. 55
[ins KOHTPacTHOCTY MCTIONL3YITE (hriomacTep Apyroro He ucrionb3yiite My@Ty B KayecTke wabnoHa He ucrionb3ayvite TPOVHUK 1101 BPe3Ky B Ka4ecTse
yserta, 4em Tpyba [515 OTMETOK wabrnoHa [y1s OTMETOK

Puc. 56 Puc. 57 Puc. 568

He ynansite BepxHuii criovi 3a npegenamu OTMEToK Ecnn ucrionb3yeTcsi aBToMaTn4eckoe yCcTposicTso Tpy6bi RAUTHERM c kncnopogosatyntHeIM crioem
[I151 CHSITUS BEPXHEro ¢r10s1 TPyObbl, TO ero crnegyet OBA/T He fOomKHbI NCIOMb30BaTLCS B COHETaHNN
nporHarts Tonbko oguH pas. OcTaTku BETHOro Criost C 3/1eKTPOCBapPHbLIM COEaUHEHNEM

He BANSIIOT Ha MPOLECcc CBapKu, eciiun bbinl yaaneH
BEPXHWI criov

Puc. 59 Puc. 60 Puc. 61
K 30He cBapku Henb3s npukacatecs pykamm SCM-MypTy HENMb3S TPOratTe N3HYTPU pyKkamm CBapunBaeMsbie MOBEPXHOCTH HE [IOMXHbI ObITb
MOKPLIMU MU 3arPSI3HEHHLIMA
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Puc. 62 Puc. 63 Puc. 64

Hernb3s1 npuMeHsITb 151 O4NCKU U MPOTUPKU BcrasneHHble He 0 KOHLa Tpy60onpoBogs! cBapnBars Ecrn mygta ncrnone3yercsi B Ka4ecTBe HafBUXHOM,
UCII0Mb30BaHHY!I0 BETOLb. VICrONbL3yiTe TONMbKO Herb3si TO M3 Hee cregyeT yaannTb YriopHbIe HUMMem
HErnrpoCKoMU4YHbIe crieynarbHble canpeTkn

Puc. 65 Puc. 66 Puc. 67
InaBHbIN BbIKIIOYATENL CBaPOYHOIO annapara B npuBapeHHbix a1eKTpoCcBapHbIX My@Tax Ha TpoviHnkax rnog Bpesky ecTb TObKO OfUH
HaxoauTcs Ha ero o6paTHol CTOpoHe UHANKATOPHBIE CTEPXHU MPUNOFHUMYTCS CO CTOPOHBI UHANKATOPHBIN CTEPXEHD

o0bounx KoHLoB Tpyborposoga

u CBapk@iomkHa npousBopuTtecst 6e3 Ha-
nps>keuus. Mpu HeobxopuMoCTM cnepyeT
Mcnonb3o0BaTh  (UKCUPYOWME TUCKU UMK
KpenexHsle WuHbl. Mo npowecTeun Bpeme-
HU OXNaXAEHWS, YKa3aHHOro Ha (UTUHre
(cool:...min.) BcnomorarernbHble KpenexHble
YCTPOMCTBA MOTYT ObITb YAANEHbI.

u Bpouecce cBapku TpybObl Henb3sa LweBe-
NNTb.

L Bzpems npouecca cBapku Henb3s Bbiaep-
rmBaTb CETEBOW LUTEKEP.

L] Ecreo3HnkHeT coobuieHne 06 ownbke Ha
cBapo4yHom annapare, To SCM-MydThI crne-
ayeT AeMOHTMPOBaTb U yTUIN3UPOBaTb.
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5. Tpy6onpoBopbl Ansi cXXaToro
BOo3yXxa

5.1 O6wme ceepaeHus

B coBpeMeHHOW MHAYCTPUK CXaTbil BO3JYX WUC-
nonb3yeTcsl KaKk UCTOYHWK SHEPrun BO MHOMMX
obnactsx npombiwneHHocTn. CeroaHsi CRoXHO
npeacTaBUTb MPOMbILWIEHHOE npeanpusTue 6e3
MCMonb30BaHUs CxXaToro Bo3ayxa, 6yab To npu-
BOA, MalWH N UHCTPYMEHTA WK COBPEMEHHbIN
NPOU3BOACTBEHHbIN NpoLiecc.

5.2 CTOMMOCTb 3HEpPrum cxxaroro
BO3AyXxa

Bbicokasi cTOMMOCTb 3Heprum sBnsieTcs 60nb-
LWMM HepoCTaTKOM cxXaToro Bo3sgyxa. [pu atom
HerepMeTU4HOCTb U yTeykn B TpyGomnpoBoaax
06aBnAT TaKXe N3[epXKN Ha TPaHCMOPTUPOB-
Ky cxaToro Bosgyxa. [1pn4nHoin notepb aHeprum
3a4acTylo CrnyXaT HennoTHble pe3bboBble COo-
eAVHeHus, Koppo3us B Tpy6onposoaax, NoBpex-
AEHHble KOMMNPECCUOHHLIM MacnoM YMNNoTHEeHUS,
owmnbKM Npu MoHTaxe 1 T.4. Mo aTo npuymHe
npu Bbi6ope TPy6ONpOBOAOB [AfIA CXATOro BO3-
pyxa cnepyeT obpawaTtb BHUMaHue Ha repme-
TUYHOCTb cucTembl. Cuctema MHAyCTpUanbHbIX
TpybonpoeopoB RAUPEX cooTeeTcTBYET Tpebo-
BaHMAM K 060pyaoBaHWIO ANs TPAHCNOPTUPOBKN
€XaTtoro Bo3fyxa Kak C TO4KM 3peHusi matepua-
na Tpy6onpoBOAOB, TaK U TEXHUKW COEANHEHNS.
3a cyeT oTCyTCTBMUA 6ECnonesHbIx NoTepb aHEp-
M 4epes HennoTHOCTU TPyGOnpoBOROB M CO-
eanHeHuin cuctema RAUPEX siBnseTcs ny4wmnm
pelleHeM ans 3KOHOMUN SHepruv.

5.3 NMpeumyuiectsa cuCTeMbI
MHAYCTpUanbHbIX
Tpy6onpoBopgos RAUPEX B
cuctemMax TPpaHCMOPTUPOBKU
cXaroro Bo3gyxa

Bnarogaps wucnonb3oBaHuio Tpy6 RAUPEX wu
TEXHUKU COEAMHEHWSI Ha HaOBWXHOW runb3e n
9MEKTPOCBaPHbIX MYy(T cucTemMa NPOMBILNEH-
HbIx Tpy6onposopoB RAUPEX ocobeHHO nop-
XO[UT [N TPAHCMOPTUPOBKW CXaToro Bo3ayxa.
Cuctema umeeT crepytolume npenmyllecTsa:

B oTCyTCTBME yTeyek B Tpybonposogax, Tem
CambIM OTCYTCTBME MOTepb IHEPrUn N HI3-
Kune aKcnnyatalyoHHble 3aTpaTbl

B oTCYTCTBME KOPPO3MK, BONBLION CPOK CIYyX-
6bl TPyOOMPOBOAOB U HA3KME KanuTanbHble
3aTpartbl

16 REHAU®

OteepcTue & MoTepw paBnexns MoTepu sHeprum 3arpatbl*
[Mm] npu 6 6ap [n/c] [kBT/4]
. 1 1,238 0,3 210,-
[ ) 3 11,14 3,1 2170,-
‘ 5 30,95 8,3 5810,-
10 123,8 33,0 23100,-

* PacueT 3arpar: kB4 x 0,08 €/kBT4 x 8750 4acoB akcnnyatauuu/ron
Taébn. 7: 3anaTbI Ha yTe4ku B 3aBUCUMOCTU OT guametpa oTBepcTus

B cTabunbHOe Ka4ecTBO CXaToro BO3ayxa,
HelTpanbHbl K Ae/CTBMIO KOPPO3UM 1 He
TPebyioT NPUMEHEHNS JOMOMHNTENbHbIX
unbTpoB

B ||BeTOBas MapKupoBka Tpy6onpoBoaoB
He TpebyeT MapKMpoBKM Ha MecTe, ObiC-
TpoTa MOHTaXxa, CoKpalleHue 3aTpar Ha
yCTaHOBKY

u npocTas TeXHUKa MoHTaxa

L] nerkvin matepman Tpy6, NpoCToN MOHTaX
nop NOTOMKOM W HU3KWe 3aTpaTbl Npu
npoknagke B OTNNYMUMN OT CTalbHbIX
Tpy6onpoBoaoB

BO3MOXHOCTb MPUMEHEHNS KaK anacTny-
HbIX, TaK 1 XeCTK1X TPy6onpoBOAoB
BO3MOXHa NPOKNaaKka B rpyHTe unm

B 30aHnu

noctaeka Tpy6 B WTaHrax unm yxrax
BO3MOXHOCTb Bpe3ku B Tpy6onposop BO
BpemMs paboTbl CUCTEMbI (TPONHKK nop
Bpe3Ky)

ncnonb3yeTcs Npu PEKOHCTPYKLUNK

n cTpouTensCciee

BbICOKAsi CTOWKOCTb K KOMMNPECCMOHHbIM
mMacnam

NPOCTOWA 1 BbLICTPbIA MOHTaX



5.4 KayecTBO cXxaToro Bo3gyxa

K kayecTBy cxaToro BO3fgyxa B NPOMBbIWNEH-
HOCTW NPenbABNATCS pa3nuyHbie TpeboBaHms.
BaxHo, 4TO6bI KA4ECTBO CXaToro Bo3gyxa obec-
neynBanocb HeMnpepbIBHO BO BCEN ANNHE CETU.
Mpn aTom maTepuan Tpyb6onposBoaa He AOIKeH
oKasblBaTb HEraTMBHOMO BO3AENCTBUSA Ha Kavec-
TBO cxartoro Bospgyxa. Cuctema unHgycTpuans-
HbIX Tpy6onposopos RAUPEX rapaHTupyeT noc-
TOSIHHOE Ka4ecTBO CXaToro Bo3fyxa B cucteMe
OT KOoMrpeccopa A0 KOHEeYHoro notpeéutens.
KayectBo cxartoro Bo3gyxa pernameHTupyet-
ca HopmatveoMm ISO 8573 Tpems cnepytowmmm
thakTOpamu: MakcumarnbHbIM pa3mMepoMm YacTuL,
Brarocofep>XXaHvem v copepXaHuem macna B
cxatoMm Bo3apyxe. [ockonbKy B KaxXpom crny-
Yae K 3TUM napameTpam MOryT npeabsBnAaTbCA
pasnuyHble TpeGoBaHNs, NPUMEHSIETCA Knaccu-
(vkaums no kayecTBy cxartoro Bosgyxa. lpu
yKasaHuu Ka4yecTBa CXaToro Bo3gyxa Mcronb3ay-
eTcsl KOMOBMHaLUMs Tpex Lungp.

5.4.1 Knacc Ka4yecTBa B 3aBUCMMOC-
TU OT MaKCMManbHOro pas-
Mepa TBepablX YacTul U ux
MaKCMManbHOW KOHLeHTpauum

3a cyeT 3arpsisHeHUn B atmocdepe B CXaTtoMm
BO3[yXe 4acTo Takxe ObHapyxusaetcs 601nb-
LWoe KOnM4ecTBo TBepAblX YacTuu. MNMpu nomowm
cneunarnbHbIX (hMJ'IprOB MOXHO 3Ha4nTenbHO
CHU3UTb KOHLUEeHTpauuto TBepablX 4acTtul Co-
rnacHo Tpe6oBaHmsAM.

Makc. pasmMep  MakC. KOHLEHT-

5.4.3 Knacc kayecTBa B 3aBUCU-
MOCTU OT cofiepXXaHusl macna

B HekoTopbIX MORENsiX KOMMNpPeccopoB B pabo-
YeM npoLecce MCMOonb3yeTCs XMAKas cmaska.
Yactuubl mMacna, cornacHo TpeboBaHWMIo K Ka-
YeCTBY CXaToro BO3Ayxa, AOMKHbI OTAENATLCS
OT BO3ayxa. [na 3Toro CywecTBylOT pa3nuyHbie
meTofbl. KoHUeHTpauus macna B CXaToM BO3-
ayxe siIBNSIETCA BaXXHbIM (hakTOPOM Ans MmoTpe-
6utens. Hamsbicwee Ka4ecTBo gocTMraeTcs npm
MUHUMAarbHOWM KOHLEHTpauum macna (Hanpumep
Npon3BoACTBE OTOTEXHUKM). Anst paboTbl HEKO-
TOPbIX MaLWWH N MEXaHW3MOB HeO6XoANMa onpe-

Knacc 3
yactuy, [um] paums [Mr/m3] feneHHass MUHUManbHaa KoHLUeHTpaumsa macna.
] 01 01 B oTpenbHbIX cny4Yasx NPUMEHEeHUst KOHLEHTpa-
. i LMsa Macna MoxeT ObITb MOoBbILWEeHa.
2 1 1
3 5 5 Knacc Makc. KOHLEeHTpauua macna
4 15 8 1 0,01
5 40 10 2 0,1
Tabrn. 8: Knacc ka4ecTsa B 3aBUCUMOCTH 3 1
OT MakcumallbHOro pasmepa Teepabix 4actuy
4 5
5.4.2 Knacc Ka4yecTBa B 3aBUCU- 5 25

MOCTHU OT BlarocopepxxaHusa

3a cyeT Kommnpeccun atMoctepHOro Bo3mdyxa
copepXaHue Brarv B HEM 3Ha4UTENbLHO BO3pac-
TaeT. Kak npaBuro, npy noaroToBkKe CXartoro
BO3[yXa OH BbiCylIMBAETCs, YTOOblI NpenoTBpa-
TUTb BbiNafeHWe KOoHOeHcaTa B 06opynoBaHuU.
[ns ka4yecTBEHHOW Knaccugukaumm cxaroro
BO3[yXa MO BNAaroCOAepXaHuio WCMonb3yeTcs
TEMNepatypa TOYKM PpoCbl. DTOT nokasaTenb
OMMCLIBAET TeMnepaTypy, Npu KOTOPO B Cxa-
TOM BO3fyXe Ha4yMHAEeTCsl MPOLECC KOHAeHca-
Lmu.

Knacc Temnepatypa TO4KM poChl
1 -70°C
2 -40°C
3 -20°C
4 +3°C
5 +7°C
6 +10°C
7 He ykasaHo

Tabn. 9: Knaccel kadyectsa B 3aBUCUMOCTY
OT BnarocofepxaHus

Tabn. 10: Knacc ka4ecTsa B 3aBNCUMOCTU
OT cofepxxaHns macna

5.4.4 NMpumep onpeneneHus
KpUTepueB KayecTBa CXaToro
BO3ayXxa

Knacc kauectBa 2.4.3

3T10 O3Ha4vaeT, 4TO peyb uaeT O BO3dyxe, KOTo-
phbIii copepXuT makcumym 1 Mr/m® TBepabIx Yac-
TUL pasMepoM Makc. 1MKM, nmMeet TemMmneparty-
py o6pa3oBaHus To4kmn pockl + 3°C 1 copepxuT
Makcumym 1 mr/m® macna.
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5.5 Pacuet

[ns npubnuanTenbHOro pacyeta OTAeNbHbIX
(hparmeHTOB TPyOONPOBOAOB MOXHO WMCMOMbL30-
BaTb HOMOrpammsbl. Ana pacyera npu NOMoLm
HOMOrpamMMm Heo6xogMmo pacnonaraTb crnegyto-
LWMMW BENMYMHAMU:

B paboyum gaBneHvem

H pacxofom

B gnanHon Tpy6onposoaa

L} [onyctuMbiMn nNoTepsaMn aaBneHns

5.5.1 Pacuet pabouero gaBneHusi

MakcumaneHoe paboyee pasneHue cnepyeT
6paTb COMMacHO AaHHbIM MPOVU3BOAUTENS KOM-
npeccopa. BaxHo npuHMmMaTtb BO BHUMaHWe
TaKkxe MakcumarnbHoe AaBneHune, Heobxoammoe
Ha obopynoBaHuu. Pabo4yee paBneHue JOMKHO
npeBbiwaTth Ha 1 6ap MakcumanbHoe aaBneHue,
Tpebyemoe Ha 06opynoBaHuK.

PekomeHpaums: Ecnv nmeeTcst HECKONMbKO MOT-
pebuTenen, KoTopble NPedbsBAsOT pasnuyHble
TpeGoBaHus K cxaToMy BO3fyXy, Lienecoobpas-
HO YCTPOUTbL OTAEMNbHbIE CUCTEMbI NSt KAXAOro
U3 HUX.

5.5.2 PacuyeT o6beMHoOro pacxop,

[ns onpepeneHns o6bLeMHOro pacxopa oOT-
AenbHbIX  y4acTKoB TPyGOMpPOBOMOB  HYXHO
yuuTbiBaTh MOTPEGHOCTU BCEX MNOTpebuTenew.
MpouseopnTen MawwWH U UHCTPYMEHTa MOryT
no 3anpocy NpepocTaBUTb COOTBETCTBYIOLWYIO
MHpopmaumio. B oTaenbHbIX cnyyasx aTm 3Haqe-
HUS MOTYT GbITb HEAOCTATOYHO SIBHO YKasaHbl.
PacuyeTHble 3HayeHUs [N rMApPaBNMYecKoro
MHCTPYMEHTa MOryT GbiTb MPUHATHI COrMAacHO
cnepyrowen Tabnuue.

Twn MHCTpyMeHTa Pacxon
Bo3fyxa
MHeBmonwucTonet 2-5
KpackonynbTt 2-7
MeckocTpyWHbIA NucToneT 3-14
CynepUHULIHBLIA CTAHOK 4-7
MHeBMaTNYeCKunii MONOTOK 8-11
MHeBmaTnyeckas opens 9-30
MHeBmoraiikoBepT 2-11
MepdapaumnoHHbIi raikosepT 2-35
WnupmawmnHa 5-20

Tabn. 11: Pacxog Bo3ayxa B MTHeBMaTn4eckom
UHCTPYMEHTE

OKBUBaNEeHTHbIe nuHbI pisi hacoHHoun vyacTu SDR 11

5.5.3 Pacuet gnivHbl Tpy6onpoBopa

Mpw pacyeTe NoTepb faBneHuns no anuHe Tpyoco-
NPOBOAOB CrefyeT y4nTbIBATb NOTEPU AABNEHUS
Ha uTuHrax. 910 AenaeTcs nyTem npubaene-
HUS 9KBUBAMEHTHBIX [IMH K (hakTU4ecKoii AnuHe
Tpy6onpoBopoB. MOCKOMbKY [Ansi onpefneneHns
9KBUBANEHTHBIX [/IMH HEOBXOAMMO TaKXe 3HaTb
AvameTp TpyGOMpOBOAOB, CrEfyeT pacCuwTbl-
BaTb AMaMeTp ois Hadarna 6es yueTa (UTUHIOB.
3aTteM B pacyeTe yunTbIBaIOTCS SKBUBANIEHTHbIE
ANUHbLI TPY6OMPOBOKOB U, B Clly4ae Heo6Xoau-
MOCTH, AienaeTcs nepepacyer.

®dacoHHas yacTb 20x1,9 25x2,3 32x2,9 40x3,7 50x4,6 63 x 5,8 75x6,8 90 x 8,2 110x 10 160 x 14,6
YronbHuk 90° 0,8m 1,0m 1,2m 1,5m 2,4m 3,0m 3,7m 4,5m 6,0m 8,0m
YronbHuk 45° 0,3m 0,3m 0,4m 0,5m 0,6 m 0,8m 1,0m 1,3™m 1,6 ™M 2,0m
TpoiiHuK Ha npoxone 0,1m 0,2m 0,2m 0,3™m 0,4m 0,5m 0,7m 0,8m 1,0m 1,3m
TponHUK Ha 08M 1.0Mm 12Mm 1,5M 24m 3,0m 39m 4,8m 6,0 m 8,0m
OTBETBNEHUN
MepexogHasn myra 0,2m 0,3m 0,4 ™M 0,5m 0,7m 1,0m 1,56m 20m 25m 3,0m
Tabn. 12: SkBuBaneHTHbIE QNHbI Qs hacoHHou 4actn SDR 11
OKBUBaNEeHTHbIe gNUHbI giisi pacoHHoun vyacTu SDR 7,4
®dacoHHas YacTb 16 x 2,2 20x2,8 25x3,5 32x4,4 40x5,5 50x6,9 63 x 8,7 90 x 8,2 110x 10 160 x 14,6
YronbHuk 90° 0,8m 0,8m 1,0m 1,2m 1,5m 2,4 m 30m 4.5m 6,0m 8,0m
YronbHuk 45° 0,3m 0,3m 0,3m 0,4 m 0,5m 0,6 m 0,8m 1,3™m 1,6 ™M 2,0m
TpoiiHuK Ha npoxone 0,1m 0,1m 0,2m 0,2M™m 0,3m 0,4m 0,5m 0,8m 1,0m 1,3m
TponHUK Ha 06M 0.8 M 10Mm 12m 1,5M 24 M 3,0m 4,8m 6,0 m 8,0m
OTBETBNEHUN
MepexonHas mydTa 0,2m 0,2m 0,3m 0,4 ™ 0,5m 0,7m 1.0m 2,0m 25m 3,0m

Tabn. 13: SkBuBaneHTHbIe QnHbI Qs hacoHHo 4actn SDR 7,4
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5.5.4 Pacuet notepb faBneHus

[na ceTn cpegHWe yaenbHble NoTepV AaBneHns
npy MonHOW Harpyske He [OOMKHbI NpeBbllaTh
0,1 6ap/m. HYTo6bI 06Ner4nTL onpepeneHve gua-
mMeTpa TpyGornpoBofa BClO CeTb paspensiioT Ha
Tpu Buaa. [ns y4yacTkoB Kaxporo Bupa yoernb-
Hble MOTEpW AaBneHWs He QOMKHbI NPeBbIWaTh
crepylowmx MakcumarnbHO AOMYyCTUMbIX 3Haye-
HWiA.

maBHas marvucTpans 0,04 6apa/m
KonbLeBas vnu pacnpepenu- 0,03 Gapa/m
TenbHas NMMHUA

Mopeopku 0,03 6apa/m

5.5.5 Mop6op anameTpa
Tpy6onpoBsopga npu
NOMOLLM HOMOTPaMMbl

CneuvanbHasi HomorpamMmma Mo3BONSeT MpPouns-
BOAMTL rpadmnyeckunii nogbop amamertpa Tpybon-
poeopa. [ins yno6ctea pekoMeHayeTcs Nonb30-
BaTbCA LBETHbIM KapaHAalloM 1 NIMHENKON.

PekomeHpauuu:

Pabouee paBneHwe oTknapbiBaeTcsa NpPSMON
NUHWENn nepneHpmkynapHoi ocn X. Pacxop oT-
KnapbiBaeTcs no npasoit ocn Y M NpoBOAUTCS
ropu3oHTanbHas NMUHUS BNEBO OO BEPTUKANbHON
NMHUKM co 3HayeHnem 2000 m. [danee OT TOYKM
nepeceYveHnst NMUHUIA 06bLEMHOIO pacxofa u pa-
604ero gaBneHUst BeOeTCcs NMHUS napannensHo
ouaroHanbHbIM MMHUAM A0 NMHUM CO 3HAYEHUEM
2000 m. OT 9TOM TOYKM BERETCS rOPU30HTamb-
Has NMHWA 0O NepeceyeHmnst Co 3Ha4YeHeM anu-
Hbl Tpy6onposoaa. OT 9TOi TOUKM MO AMaroHanu
MOEM BMpaBoO BBEPX UMW BNEBO BHWU3 [0 NWHWU
notepb AasneHns. OT 9TOM TOYKM MPOBOANM Nn-
HWIO BNEBO U onpepensem Tpebyembiin gpuameTp
Tpybonposopga.

3amevaHme:
Bce 3HaueHns 6epyTcs cornacHoO HOpPMaTUBHO-
My 06bEMHOMY pacxopy.

Mpumep:

Pa6ouee paBneHwue: 8 6ap

Pacxop: 50 n/c

[nvHa Tpy6: 400 M

YnenbHble notepu gasnenus: 0,03 6ap/m
MpuHnmaem Tpy6y RAUPEX-A 90 x 8,2

AnuHa Tpy6 [M]

1 2 3 5 7 10 20 30 50 70 100 200 300 500 7001000 2000

RAUPEX 4
20x1,9

RAUPEX /] /

25x23

RAUPEX

32x2,9

RAUPEX 1 7/
/

40x 3,7 30 o

RAUPEX

50 x 4,6

RAUPEX

N

N

835,38 /,
/

RAUPEX i

75x6,8

RAUPEX

90x8,2 70

RAUPEX 80
110x10

300

100
RAUPEX

400

160 x 14,6

500

NN

600

NON
N

700

800
900

150

1000

HunameTp TpyGb!
[mm]

N
™~

2000

0,001 0002 0005 001 002 005 01 02
YnenbHble noTepu nasnexns [6ap]
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2 3 5 810 16
Pa6o4yee nasnexue [6ap]

Pacxop [n/c]
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- 50
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- 80
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REHAU® 19



5.5.6 AnameTpbl TPy6onpoBonos ans cxartoro Bo3gyxa SDR 11

Pab6ouee gaBneHue 6ap
Pacxop, n/c
Onuxa Tpy6 M
MoTepwn paeneHns 6ap
=RAUPEX-A X
OnuHa Tpy6 [M]
1 2 3 5 7 10 20 30 50 70 100 200 300 500 7001000 2000
10
‘ // AL f
/V AW AA NN //////\
7
RAUPEX // 4 4 i A did \t\\\
20x1,9 / Y. // V] 7// y, // ,/ 4 4 ,// \\\ AN
a4 /v i A A TN
// % // T /// 7 // \\\\ \\
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32x2,9 4 7 7 §
/ / / A / / a
AN AN AV AN THIN
RAUPEX / A AN / A AN / A AV \L\\\\\
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V % V1 N
Y, / /// // // /// / v / \\ N
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50 x 4,6 . —/ ,// ) 4 // , % , vAp A4l % // \\ N:;
///////, ///// ////// / / AN
RAUPEX //// d /// b4 44V /] ™ :
63x5,8 ’é/// A ’//// // /V///iz / /,/// NER
U y U N
7 4077 (0% % '
RAUPEX / A / Y Y / / N
75x6,8 60 —/ / /// ,/// 4 // \: \\\:
RAUPEX / / v, A /A / /] \\\\\ AN
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7 o 7 A 7 NN
Tfou;%( 80 / U / 4 / \\:\\ N
90 / 4 4 P / p’ 4 // 4 4 4 \\ B N I
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’ ¥ Y <] 03
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/ /| / T
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YnenbHble noTepu gasneHus [6ap]

-—© ® N o u

o

20

30

40

50

60

Pacxop [n/c]

70
80

90
100

200

300

400

500

600

700
800
900
1000

2000

Pa6ouee paBneHue [H6ap]

|- 10

t— 20

=30

= 40

- 50

[~ 60
70
- 80
[~ 90
I~ 100

— 200

t— 300

400

— 500

= 600
}- 700
+— 800

t— 900
I~ 1000

- 2000

[— 3000

[~ 4000

= 5000

I~ 6000

[~ 7000
t— 8000

[~ 9000

Pacxop [m3/4vac]



5.5.7 AnameTpbl Tpy6onpoBoaos ans cxxartoro Bo3pyxa SDR 7,4

Pab6ouee gaBneHue 6ap
Pacxop, n/c
Onuxa Tpy6 M
MoTepwn paeneHns 6ap
=RAUPEX-A X
Inuna Tpy6 [M]
10
weees /O AN LW AL L 1
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6. TpaHCNOPTUPOBKa OXNaXkaatoLen
BOAbI

6.1 O6wme ceepeHuUs

Oxnaxpatolas Boga nopaeTcs B Te NoMeLeHns,
roe TpebyeTtcs oTBof TennoThl. [aHHble cncte-
Mb! BbIMOMHSIOTCS, Kak Npasuro, KonbLEeBbIMU.

6.2 Pacuert

Pacuet Tpy6onpoBopoB oxnaxpaiowen Bofbl
Npou3BOAUTCS B Crepytowein nocneposatenb-
HOCTU:

CHavana oueHvnBaeTCs Heo6XxoanMblil auameTp
Tpy6onpoBoAa C WCMONb30BaHWEM AMarpamm
13 nyHkTa 6.2.3 unn 6.2.4 . [lanee paccumtbiBa-
I0TCA NOTepy AaeneHus B Tpybonposopax. Ecnn
noTepu AaBneHns NpesbIWaloT AONYCTUMbIE, TO
cnegyeT nogo6patb Apyroit guameTtp Tpy6onpo-
BOAa.

[aBneHve p [Ma]
MoTepu paBneHns A p[Ma]
YaenbHble notTepu gasnexHus R [Ma/m]
Pacxop V [n/c]
[nnHa Tpy6onposofos I [m]
Koath(unLmMeHT MecTHOro 4
COMpPOTUBMEHUS:

KonnyecTtBo MeCTHbIX n
CONpPOTUBNEHNI

CkopocTb cpefbl v [m/c]

MoTepn paBneHus cknapbiBaloTCA M3 NOTepb
AaBrneHns B TPy6ONpoBOAAx M NoTepb B (PAcoH-
HbIX 4acTaX W pacCHUTLIBAIOTCA COrMacHo pa-
BEHCTBY 6.1.

Ap = Ap
Ap R

TpYy6

+ Ap oo (6.1)
oy (6.2)
YpenbHble noTepu AasneHus Ha TpeHne R moryt
6bITb NPUHATLI COrnacHo Homorpamme 6.2.3 ans
SDR 11. [laHHass HOMorpamMma paccuyuTaHa ans
Bofbl ¢ Temnepatypoi 15°C. Onsi onpenenexHus
notepb AaeneHus Ha TpeHwe R Heobxopumo
3HaTb AmameTp Tpybel n pacxop V. OononHu-
TenbHbIe NOTEPU Ha (HACOHHBIX YacTsx Ap ckna-
AbIBAIOTCS N3 CYMMbI NOTEPb AABNEHNSA Ha OTAe-
NbHbIX (PACOHHBIX YACTAX U PACCHUTLIBAIOTCS MO
paBeHcTBy 6.3.

=n

.uacteit quwamm +

+n

qu),uacTeﬁ
n + ...

m.wacreﬂz. pcp.wacmz q),wameﬁs. prp,wacma

(6.3)
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O603Ha4veHne YcnoBHoe o603HaueHne KMC
YronbHuk 90° 1 1,3
YronbHuk 45° \ 0,5
TPOWHUK Ha OTBETBNEHUM I 1,3
TpoWHUK Ha nNpoxofe J; 0,3
TpOWHUK Ha pa3pgeneHue 15
NOTOKOB | ’
TpPOWHUK Ha cnusiHue —T— 13
NnoToKoB ’
MoHuxarowas mydra TN — 0,4
_/_

3apBmxka |>|<] 0,5
LapoBoit kpaH > 0,1

3HaueH1s faHbl NPUGNU3NTENLHO; ANt TPOMHNKOB v=const

Tabn. 14: 3Haqenms conpotusneHus G ans gacoHHsIx Yyacres

I'I0Tep|/| [aBneHnsa Ha MeCTHbIX CONPOTUBITEHUAX
MO>XHO OMNpeRenuTL NP1 NOMOLM paBeHcTsa 6.4.
3Havenns KMC { npu atom 6epyTcs cornacHo
6.1.

qun.\-lamm = Em.uamm “pl2-v? (6.4)
3HaueHne cKopocTy v onpepenseTcst rpaguyec-
K1 npy nomowm Homorpamm 6.2.3 n 6.2.4. 910
3HayeHWe ucnonb3yeTcs panee Ans onpepene-
HUS KBagpaTa CKOpOCTM V2. 3HayeHust conpo-
TueneHuit { npu atom 6epytcs n3 Tabnuusl 14.
PesynbtaT 13 paBeHcTBa 6.4 noactasnseTcs B
6.3. 3atem pesynbTat M3 paBeHcTBa 6.3 U 6.2
MOXHO nopctasuTb B 6.1. Ecnn 3HauveHne n3
6.1 HaxoauTCcs B Mpepenax 3apaHHoro Ap, To
9TO 3HAYMT, YTO pacyeT npou3BeneH BepHo. B
NPOTMBHOM Criy4ae cnefyeT NPou3BecTu nepe-
pacueT ¢ 60nblMM guameTpomM noka He GypyT
AOCTUTHYTLI HEOBXOANMBIE 3HAYEHNS Ap.

6.2.1 ®opmynsp pang pacyeta
notepb AaBneHus

[ns 6bICTPOro M NPOCToro pacyeTa noTepb Aas-
NEHNsi MOXHO BOCMONb30BATLCA pPacHeTHbIM
dopmynspom REHAU. B cTpoke 1 1 2 3aHocsTcs
anametp Tpy6onposoaa u pacxop. MNoTtepu pas-
NeHNst Ha TpeHWe onpepensioTCs Npu NOMoLLM
Homorpamm 6.2.3 1 6.2.4 1 BHOCATCS B CTPOKY
3. Onpepenus AnuHy Tpy6onpoBOAOB, KOTOPYIO
3aHOCAT B CTPOKY 4, MOXHO OMPeAenuTL notepu
nasnexHus Ap. /13 aToil HoMorpammel ornpeaens-
eTCs CKOPOCTb V, KOTOpas 3aHOCUTCS B CTPOKY 5
1 3aTeM KBafpaTt CKOPOCTU 3aHOCUTCSI B CTPOKY
6. [laHHOe 3Ha4YeHue y4nTbIBaeTCS B CTPOKax 7-
15. ins onpepeneHns qum_mﬂ B CTpokax 7-15
BHOCATCSI AaHHble Mo (hacoHHbIM YacTsaMm. MNepe-
MHOXEHVNEM onpefensiioTcs notepu faeneHus
Ha (PaCOHHBIX HacTAX MO OTAENbHOCTM NS Kax-
poi. CknapblBasi 9TM 3HAYEHWUs NOMy4atoT CyM-
MapHble NoTepn AaBNeHNs Ha haCOHHbIX H4aCTAX
Ap psacrew KOTOPbIE 32TEM BHOCATCSA B CTPOKY 16.
O6wwe cymmapHble notepu gasnenus Ap pac-
cuuTbIBalOTCA B CTpoke 17.



6.2.2 NMpumep pacuyeTta notepb AaBneHUs

1 6
DunameTp Tpy6onposoga 75x6.8
2 Pacxon V = 3,6 nlc
3 Motepu paenexusi Ha Tpehme R = 250 MNa/M <= u3 narpammsi
4 Onuna Tpy6 I = 60 ™M ApryGonpoE_ =RxI= 15000 MNa
5 CKOpOCT v = 1,2 wm/c @—— vz avarpammsl
6 Ksagpat ckopocTi V2= 1,44 m2/c2 l
O6ozHaveHme Yenosroe oosnaeHme | Ap, o = KomBo X KMC x Q2 x v2 =
7 | Yronshux g0° ! Y = 10 x 13 x s0x 144 = 9360 Pa
8 | YronbHuk 45° _’\ APy a5 = 2 x 05 x 500x 1,44 = 720 Pa
9 | TpoilHMK Ha OTBETBNEHUM p = - X 13 X 500 x — = — Pa
TpoiiHWK Ha oTBeTBREHMN ’
10 | TpoitHk Ha npoxone - AP v = 4 x 03 x s0x 144 = 864 Pa
TponHUK Ha paspeneHune
11| norokos AP i i possenowe nooros = B x 15 x 500 x - = - Pa
TPONHUK Ha cnnsiHne
12 | norokos I e ——— - x 13 x 500 x - = - Pa
13 | Monmxatowas mygra } AP vuxaonas nyora = - x 04 x 500 x — = — Pa
14 | Sapewxka > AP e = 2 x 05 x s0x 144 = 720 Pa
15 | Waposoii kpar O PY-J— =~ x 01 x 500x - = - Pa
1 | e =B 0 89 - 11664 Pa | —Tepocs-1e
17 | Ap = Aprpysonpos. + AP vacren = 26664 Pa | <4— X cTpok 4 + 15
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6.2.3 Oxnaxparowas xumakoctb SDR 11
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6.2.4 Oxnaxpatrowas xxugkoctb SDR 7,4
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NoTepwu paBneHus Ha TpeHue R [Ma/m]



6.2.5 dopmynsip pacuyeTa notepb faBneHus
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7. TpaHCMOPTUPOBKa TBEPAbIX
MaTepuasnos

Tpy6bl RAUPEX oco6eHHO NoaxoaaT Ans TpaHc-
NOPTMPOBKYW TBEPABIX MaTepuanos (UCKNoYeHne
CM. NYHKT 7.1 1 7.2). 3a cyeT BbICOKOW CTONKOCTN
matepuana RAU-PE-Xa k abpasunBHbIM cpefam
Tpy6bl RAUPEX cnyxat 3HauuTensHo ponblue,
yem cTtanb u gaxe 9. KoHeuHo cnepyeT npe-
aycmatpueaTb I'IpaBVIJ'IbeIVI MOHTaX MecCT NOBO-
poTtoB Tpy6 RAUPEX, 4T06bI MUHUMMU3NPOBaTL
n3Hoc Tpy6onpoBofos B aTux mectax. REHAU
peKkomMeHayeT Ucnonb3oBatb TEXHUKY coefuHe-
HWsi NPW NMOMOLLM SNEKTPOCBAPHbIX MYdT.

7.1 'mppaenunyeckas
TpaHCNOPTUPOBKa TBepAbIX
matepuanos

Tpy6sl RAUPEX ¢ ycnexom ucnonb3sytotcs ans
rMOpaBnMYecKOn TPaHCMOPTMPOBKM  TBEPAbIX
matepuanoB. B cnyyae ucnonb3oBaHus Hapsgy
C BOOOW ApYrnx HOCWUTeNew cnegyeT yuuTbiBaThb,
4YTO yAenbHOe COMPOTUBREHWE XWMOKOCTU He
LOOMKHO MpeBblwaTh 3HaveHns 160 BT X cm BO
n3bexaHne o6pasoBaHUs ANEKTPOCTATUHECKOIO
3apspa.

7.2 NMHeBMaTU4eCcKas
TpPaHCNOPTUPOBKA TBEPAbIX
matepuanoB

Tpy6bl RAUPEX nogxoasT Ans nHeBMaTn4yeckown
TPaHCMOPTUPOBKM TBEPAbIX MaTepuanoB C He-
KOTOPLIMU OrpaHUYEHNSMM, MOCKOMbKY OHU He
NPOBOAST anekTpnyecTso. Moatomy npu TpaHc-
NopTMPOBKE BO3AyXa /TBEPAbIX CMeCcei MoXeT
06pa3oBbIBATLCS 3NEKTPOCTAaTUHECKUA 3apsp.
Mpwn TpaHCMOpPTUPOBKE HEKOTOPLIX MaTepuaros,
npu onpepeneHHbIXx 06CTOATENbCTBAX MOXET
BO3HWKHYTb OMACHOCTL B3pbiBa. [pu TpaHcnop-
TMPOBKE BO3OyXa /TBEPObIX CMECel cnepyeT n3-
6eraTb 06pa30oBbIBAHUS ONACHbIX KOHLEHTpaLni
NpU OTHOCUTENBHOW BNaXHOCTU = 65%. Ons aT10-
ro cryyas gornycTumo NpUMeHsTb MHeBMAaTUYec-
KYl0 TPaHCNOPTUPOBKY TBEPAbIX MaTepuaros.

8. MoHTaX 1 npoknagka

Tpy6bl RAUPEX MoryT 6bITb NPONoOXeHbl Kak B
30aHUM NOA WTYKaTypKOW, Tak U B KabGenbHOM
KaHane n Ha kabeneHecyuwen wuHe. Takxe BO3-
MOXHa NpoKnaaka B rpyHTe B CreunanbHbIX Ka-
Hanax v B 3aluTHOM Tpybe.

8.1 Mpoknapka B rpyHTe

[ns nNpoknagku B rpyHTE MOXHO UCMonb30BaThb
KaK Tpy6bl B WTaHrax, Tak u B 6yxtax, npuyem
npy 3HaYUTENLHOW ANIMHE CEeTU UCnonb3oBaHue
6yxT 6onee npepnoyTUTENLHO. 3a cHET 0cobeH-
HOCTell mMaTtepuana, U3 KOTOPOro W3roToBMEHb!
Tpy6bl RAUPEX, oHW upeanbHO nopxogsT Ans
NpoKnagKku B rpyHTe.

8.1.1 3emnsiHble paboTbi

Mpn npoussopcTBe 3emMnsHbIX paboT npu npo-
Knapgke TpybonposopoB cnegyeT cobniopatb
TpeboBaHus DIN 4033. Paamep TpaHwewn gns
Tpy6 oKkasbiBaeT BAUSIHME Ha BENUYMHY TpaHc-
MOPTHON Harpy3ku 1 Ha BENNYMHY Harpysku Ha
Tpy6onposoAbl. LUnpvHa TpaHwen no HW3y 3a-
BWCWT OT Hapy>XXHOro anametpa Tpybonposopaa n
panee oT TOro, ABNSETCSA N HEOH6XOAMMBIM Npu-
CYTCTBME MOHTaXHWKa B TpaHLee Npu yknagke
(Heobxopumoe paboyee NMPOCTPaAHCTBO cornac-
Ho DIN 4124). [1HO TpaHwewn [OmXHO no rnyéu-
He W WWPUHE BbLIMOMHATLCA TakMM 06pasom,
4yTOOBI TPYGONPOBOA Npuneran Ko AHy no BCen
onvHe. B ckanbHOM WM KAMEHWCTOM FpyHTe OHO
TpaHWen AOMKHO ObITb KaK MUHUMYM Ha 0,1 m
rny6>xe MPOEKTHOW OTMeTKM U 3acbinarbes
MSArkov pakumeir. Mpn HeHecyWwmx W CUNbHO
YBRAXXHEHHbIX FPyHTax, a TakxXe rnpu nepemeH-
HbIX CNOSiX C pasHoii Hecylen Crnoco6HOCTbIO
Tpy6onpoBoA crnepyeT 3awuwarb OTChiNKamu,
Hanpvmep 13 KpynHoro necka. Ha yudactkax c
nepenagamu BbICOT crieflyeT nonepeyHbIMn pu-
rensimu NpefoxpaHaTb OTChINKY OT BbIMbIBAHUS.
B npoTtvBHOM cnyyae Heo6xoanM ApeHax.

8.1.2 MNposepka Tpy6onposopos
nepep yknapgkowu

Mepen yknapgkow B TpaHwew Tpybbl cnepyeTt oc-
MOTPETb Ha Hanu4ne BO3MOXHbIX MOBPEXAeHUA
npy TPaHCMOPTUPOBKE W CKnapguposaHun. Tpy-
60npoBofbl C NOBPEXAEHNSMU He paspeliaeTcs
3aknapeiBaTh B TpaHwew. LlapanuHbl Ha Tpy6ax
13 RAU-PE-Xa He pomxHbl npeBbiwath B rmy6u-
Hy 20% TOMWMHBI CTEHKMN TPY6bI.

8.1.3 Ocob6eHHOCTU NpU pa3MoTKe
6yxT

Yka3saHusi no TexHuke 6esonacHocTu:

Mpu paamoTtke 6yxT Tpy6onpoBofoB cnepyeT
YuMTbIBaTh, YTO KOHLbI TPYy60NpOBOAOB MOTYT
NpYXWUHUTb. Oco6eHHO BHUMaTenbHO cnepyeT
pa3marbiBaTb Tpy6onpoBoabl 6onbluoro gua-
MeTpa, NOCKONbKY OHU AOCTaTOYHO ynpyrue
1 BO3MOXHO TpaBMUpOBaHue.

PaamoTka 6yxT Tpy60npoBOAOB MOXET OCYLLeCT-
BNSATLCS HECKONbKMMKU MeToaamu. byxTa ¢ Tpy-
6onposogamu gnameTpom 0o 63 MM pasmartbia-
eTCs B BEPTUKaIbHOM NONOXeHnW. [Ans 60nbLumx
AnamMeTpoB PeKOMeHOyeTCs NPUMEHSATb creum-
anbHble pasmartbiBalollme ycTpoiicTBa. ByxTy ¢
Tpy6oii, HaNpUMeEp, MOXHO ofleTb Ha 6apabaH u
pasmatbiBaTb Bpy4Hyt0, MM6O BOCMONb30BaTbCS
MEQNeHHO MepeABuralonMMcs TPaHCMOPTHbLIM
cpencteom. CnepyeT cneanTb, YTO6bLI NpU pas-
MOTKe He 06pa3oBbiBaNOCL MECT NepenomMoB 1
6onbwnx nepern6os. Mo 3asBke GyxTa MoOXeT
6bITb MepeBsidaHa B 3aBOACKWX YCMOBUAX MO
MoTKaM, 6narogaps 4emy npu paspesaHun cTsa-
rmBalolmMx NeHT B Havane 6yayT ocBoboXpaThb-
€Al TONbKO BHEWHWe BUTKW. BHyTpeHHue BUTKK
6yayT ocTaBaTbCsA CKpenneHHbIMWU. Tem cambiM
npepoTBpawaeTcs pacrnageHne Bcen 6yxTbl npu
paspesaHum cTarmsaroLmx neHt. CHuxeHue rmé-
KOCTW MpW HWU3KMX Temnepatypax 3HaymTenbHO
noHwmxaeT yaobcTBo yknagku Tpy6. B atom cny-
Yae pekoMeHgyeTcs nepen Havanom pasMoTku
NoMecTuTb ByxTbl B TEMMOE MOMELLEHNE HA He-
CKOMbKO YacoB. Take BO3MOXHO NpPOWU3BECTH
nporpes TPy60NpoBOAOE TENMbIM BO3AYXOM WK
napom npu MakcumarnbsHoi Temnepatype 80° C.

8.1.4 MuHMManbHble paguychbl
n3ruba npu npoknapke
B FPyHTe

Mpu npoknapgke Tpy6 RAUPEX B rpyHTe cneny-
eT B 3aBMCMMOCTM OT Temnepartypbl cobniopatb
crnepyolwme MUHUManbHbIe paanychl narmnba:

Temnepartypa MUHUMATBHbIN
yKnagkm papuyc uaruéa
20°C 10xd
10°C 15 xd
0°C 25xd

d: HapyxHbIn & Tpy6bI
Tabn. 15: MuHnmarnsHele paguychl nsrnba
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8.1.5 3acbinka TpaHwen npu
npoknaake B rpyHTe

Mockonbky Temnepatypa Tpy6 npv BO3AENCTBUN
NPSAMBIX COMHEYHbIX NlyHeil 3HAYNTENbHO BbIle
Temnepatypsl, Npy KOTOPOI NPOU3BOAMTCS 3a-
cbinka, cnegyet npucbinate TPyObl HeHOMbLMM
Croem rpyHTa nepepn oKoH4aTenbHOWM 3aCbIMKOW.
B otnnume ot Tpe6osanuin DIN 4033 gna 3ackin-
Ku TpaHwei ¢ Tpy6amu n3 matepuana RAU-PE-
Xa MoxeT 6bITb UCNONb30BaH YMNOTHUTENbHbIA
FPYHT CO CNepyoLMMI CBONCTBaAMM:

B pyHT AOMXKEH XOPOLLO YNNOTHATLCS
B MakcUMarnbHbIi pa3mep 4acTul He ROMKeH
npesbiwaTb 63 MM

[onyctMo Takxe ucnonb3oBaTb ANS 3aCbINKMU
webeHb M MOMOTLIN WnaK. 3anofnHeHue rpyH-
TOM OCTaBLENCS TpaHwen B npepenax Aopor
AOMMKHO NPOM3BOAUTLCS B COOTBETCTBUMN C HOP-
maTtnsom ZTV A-StB 97 «[lononHuTenbHble Tex-
HUYecKue yCrioBus W Npasuna Ha nNpoBefeHue
BCKPbLITUS TPYHTa MpW TPaHCTOPTHbLIX Harpys-
Kax». MexaHu4yeckne ycTpoicTBa paspellaet-
CA NPUMEHSATL NPKU COBMIOAEHNUN MUHUMATTBHON
BbICOTbI 3aCbIMNKU.

8.2 Mpoknapka B 3awmTHOW Tpy6e

Tpy6bl RAUPEX Takxe MOXHO MpoknageiBaTb
B ropotpy6e. B 3aBUCMMOCTN OT KOHCTPYKTMB-
HbIX OCOGEHHOCTEN 3AaHNsi BO3MOXHO UCMOMb-
30BaHve Tpy6 B ByxTtax wnu wraHrax. OrpaHu-
YeHVeM SBNAeTCs TONbKO BHYTPEHHWUI anameTp
TPyGbl N HapPyXHbIA AMameTp (HacOHHOW 4acTu.
Mo 3anpocy BO3MOXeH 3aka3 6yxT rKcupoBaH-
HOW [NWHBI.

[ns 60pbbbl ¢ TEeMNepaTypHbIMU YOANMHEHUAMN
Tpy6el RAUPEX B MecTax BbixogoB cnegyet
KpenuTb.

8.3 Mpoknapka B KabenbHOM KaHane

3a cyet cBoeit rnbkocTn Tpybsl RAUPEX nop-
XOOAT [Ns Npoknapgku B KabenbHOM KaHane.
TpoWHuKK, BXOAbl U BbIXOAbl, @ TaKxe apma-
Typy crefyeT KpenuTb Mpu MOMOWW  Kpenex-
HbIX 3axumoB. KpenexHbin 3axum REHAU
cnepyeT ycTaHaenueaTb C ABYX CTOPOH OT
¢hacoHHoM yacTu.

8.4 MNpoknapkKa ¢ NpMMeHeHnemM
kabeneHecywen wuHbl KHLL

[Ins 3KOHOMUM XOMYTOB 1 TpaBepc Npu Kpenne-
Hun Tpybonposopos RAUPEX uenecoobpasHo
BECTM UX NPOKNaaKy ¢ UCrnonb3osaHnem Kabene-
Hecyuei wuHbl KHLLU. 3a cyeT Hebonbluoro Beca
1 BbICOKOM rmbkocTn Tpy6sl RAUPEX moryT Kpe-
nuMTbCA K KabeneHecywen wWuHe cneayrowmnmMmn
cnocobamm.

8.4.1 Mpoknapka B KHLLU

Tpy6bl npoknapbiBaiotcs B KHL. TpoiHuku,
BXOAbl U BbIXOAbl, @ Takxe apmatypy cnepyet
KPenuTb Npu MOMOLUM  KPEeMneXHbIX 3aXUMOB
REHAU c gByx CTOPOH Ans Ux HaaeXHoW ukca-
uum. MNpu HeobxoaMMOCTM criegyeT npegycmar-
pvBaTh NPOMEXYTOYHYIO (hrKcaumio.

Puc. 68: Tpybonposogsl RAUPEX, nponoxeHHsle
B KabeneHecyues LnHe

AnvHa yyacTka Tpy6onposoga L

NWHeHoe ypnuHeHne AL

MeCTO KpenneHus

ANuHa nneya KoMmneHcartopa Ls

Puc. 69: PacdeT gnnHbl nne4va KomrneHcaropa
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8.4.2 Mpoknagka noa unu psipom
c KHL

Mpwu npoknapke Tpy6 nog unu pspom ¢ KHLL cne-
AYeT MPUMEHSTb KPOHLITEWHbI ANS KpenneHus
Tpy6bl. MNpn aTOM cnepyeT cobnopatb paccTos-
HWUA Mexgy onopamu cornacHo Tabnuue 17. Bo
n3bexaHne BO3MOXHbIX MOBPEXAEHW Tpy6o-
nposopos 1 KHL cnegyeTt ncnonb3oBatb KPOH-
wTeiHbl u xomyTbl REHAU.

Puc. 70: lNpoknagka 1py6 RAUPEX nog win psigom
¢ KHLW

8.5 OTKpbITas nNpokKnagka
B hukcupyiouieM xenobe

pwn OTKPLITOW NPOKNaAKe MOXHO MCMONb30BaTh
ukecunpyrowmin xxeno6 REHAU 13 ounHkoBaHHOM
cTanu, B KOTopsblii BcTaBnsieTcs Tpy6a RAUPEX.
Tem cambim Tpy6a RAUPEX BepeT cebs Kak
XKecTkuin Tpy6onpoBof N MOXHO BECTW OTKPbI-
Tylo npoknagky. Oukcupyiowmin xenob cnyxut
KOMMEeHCaTopoM TemnepaTtypHbIX  YANUHEHUA
ansa Tpybonposopnos agnameTpom 16-63 mm. Mak-
CMMarnbHOe paccTosiHue Mexpy XomyTamu npu
ukcupyrowwmx xenobax agnnHom 5 m coctasnset
2,5 M. NpumeHeHne rKeupyowmx xxXenobos Ha
anametpax 75, 90, 110 n 160 MM He gaeT CHu-
XeHusa KoaouLmeHTa TemMnepaTtypHoro yaimHe-
Hus. Mpn NpUMEHeHNN GUKCUpYOLLMX Xenobos
Ha 9TUX AMameTpax, B OTNWYME OT ANaMeTpoB
16-63 MM TpebyeT ux ukcaummn Yepes Kaxable
50 cM ckoTYeM K Tpy6e.

Puc. 71: Qukcupyrowmii xenob

8.5.1 MoHTaX nneya KommneHcaTopa
npv UCNoNb30BaHUU
cthukcupyrouiero xenoba

Bopbba ¢ TemnepaTypHbIMA YOSIMHEHWUSIMU OCY-
LecTBAAETCS NPU NOMOLYW YCTPOCTBA KOMMEH-
caTopoB. lNpn aTom cnepyeT cobnopaTtb MUHU-
MarbHble [NMHbI MeYva KomneHcartopa.



8.5.1.1 PacueT gnuHbl nneva
KOMMneHcaTopa

[ns onpepeneHust ANWHbLI Nneya KomneHcaTopa
B Hayare crefyeT onpefenuTb BeNMyuHy Temne-
paTypHOTrO YASIMHEHWSI Mo hopmyne:

Al=a X LxAT

Al:  BenuuuHa yanuHeHns [Mm]

o KO3 (MLMEHT TEMMEpPaTypHOro
yanmHeHns [Mm/mMK]

L: AnMHa yyacTtka Tpybonposopa [M]

AT: nepenap Temnepartyp [K]

KoathhuumeHt
Hunametp [MM] TemMrnepaTypHoOro
yanuHeruns [Mm/mK]
16-40 0,04
50-63 0,1
75-160 0,15

Tabrn. 16: KosppgmumeHTsl TEMNeparypHOro yymHeHns
Py UCIONL30BaHUN (IUKCHpPYroLero xenoba

3Hasi BENUUMHY TeMnepaTypHOro YmfMHEHUs,
MOXHO OMpeNenuTL ANVHY Nieda KoMneHcaTopa:

Ls = C x VDa x Al

Ls:  pnuHa nneva KomneHcartopa [Mm]

Da: HapyXHblii anameTp Tpy6bl

Al:  Benn4MHa TemnepaTypHOro yOIMHEeHNs
[MMm]

C: NocTosiHHasA Benu4uHa (ansa Tpyo
RAUPEX: C = 12)

8.5.1.2 MNpumep pacueta

Tpy6a: RAUPEX-A 40 x 3,7 (nponoxeHa
B (hukcupyrowem xenobe
OnuHa Tpy6: 50 m

AT: 20K
Al'=0,04 Mm/MK X 50 M X 20 K = 40 Mm

Ls =12 X V40 MM X 40 MM = 480 mm =0,5 m

[nvHa nneva KoMmneHcaTopa Ha faHHOM y4acT-
ke coctaensiet 0,5 m.

8.5.1.3 OnpepeneHne pNnUHbI
nne4ya KomneHcartopa
rno Homorpamme

BblweonncaHHble pacyeTbl MOXHO MPOBECTU
npy nomowy cneunanbHblX Homorpamm: [Ons
Tpy6 RAUPEX pnameTtpom 16-63 moryT 6biTb
NCNONb30BaHbl HOMOrPaMMbl Ha CTp. 73 1 74.

Onsa Tpy6 RAUPEX gnameTtpom 75-160 mm npw-
BefieHa Homorpamma Ha cTp. 75: Onpegenexue
ANUHBI Nneva Komnexcaropa ans Tpy6 RAUPEX
AnameTtpoM 16-160 6e3 thukempytoLero xenoba.
Mpu 6onbLKnx AUameTpax He NPOUCXO[ANT CHUXe-
HUS TeMNepaTypHbIX YAIVHEHUA NPU UCMONb30-
BaHWUM ukcupyrolero xenoba.

10000

Onpepenexve anvHbl Nneyva komnexcartopa ans T1py6 RAUPEX B ¢dmkeupytowem xenobe 16 —-40 (a = 0,04 )

Pastuua Temneparyp [K]

Hapyxibii puaveTp ToyGel [wm]

20

80K

25

5000

32

60K

40

50K
40K

2000

30K

1000

500

200

100

[ww] auHaHuLA soHdALedauns |

OnuHa Tpy6 [M]

1 2 5 10 20 50 100 200

500 1000 2000 50 100 200

[OnuHa nneya komneHcaTopa [MM]

480

500 1000 2000 5000

Puc. 72: Onpepnenexve pinHbl nneva KoMneHcaropa

REHAU® 29



0,04)

Puc. 73: OnpepeneHune gnuHbl Nneva komneHcartopa ans Tpy6 RAUPEX B cmkcupytouem xenobe 16—40 (o
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Puc. 74: OnpepeneHuve anvHbl Nne4va komneHcatopa ansi Tpy6 RAUPEX B chukcupytowem xenobe 50-63

[W] edoLeoHOLINON BhaLL BHULT

[W] 9AdL eHunutT

0000} 000§ 000¢ 000 | 00S 00¢ 00} 000¢ 000+ 00S 00¢ 00} 0S 0c ol S 4
77
A/ /
/A /
y4 y4
77 7 7 7
/ 7/ / / [/
\\ \\\\ ' 7 7
\ \\\ \\\
Z p. \\\\
Y v
v/ AN
/| \ d A
L AN
A/ yy4)4v4
)4 /A
7 7 7 7
7 7 7
L2 e \\ \\ Z
4 %7774
\ \\ /1
\\ \\\\\
\
4 Warie
// 4
A/ / A
4 4V 4v4
y. V4 / /
717 7 7 7
7 7 7
\\ \\ > \\ 77
/ S0l ( / \ 7/
\ 4 \ \ \
v/ N
a Hozf— 4 \\
4 0e \\\ )4
Mov EAA
N0 L Z
€9 0S5  [ww]90AdL diewent wigHxAdeH M09 M08  [H] dAredeuwst envHeed

(MW L0 = D) £9—0G 29ouax wamoiAduodind g X3dNvY 9AdL BUT edOLBOHSUWOY BhaUL 19HULT auHauaTaduQ

ot

0c

0s

00k

002

000 +

000¢

000G

0000}

TemnepaTypHoe yanvHeHue [Mm]

REHAU® 31



8.6 OTKpbITas Nnpoknapka 6e3

PaccrosiHne PaccrosHve mexay xomyTamm
UKcUupyloLero xxenoba
$ pytot npu 20°C npm 40°C npmu 60°C npw 80°C
Hanbonee pacnpocTpaHeHHbIn MeTof Npoknap- 16 0,55 0,45 0,40 0,35
KM — 9TO OTKpbITas Mpoknapgka B 3paHun. Ha-
20 0,60 0,55 0,45 0,40

psgy C NpoKnapkol B duKcupylowem xenobe
BO3MOXHa Takxe npoknagka u 6e3 Hero. Mpu 25 0,65 0,60 0,50 0,45
9TOM criegyeT, B 3aBWCMMOCTW OT Temneparty-
pbl, cobniofaTb paccTosiHUe Mexgy XoMyTamu.
[MpeanoyTMTENbHO MCMONb30BaTb MPU  TakoMm 40 0,85 0,75 0,65 0,55
MeTOAe MpPOKNaAKn KpenexHble KPOHLITENHbI
REHAU, nossonsiowme BecTn 6bICTPbIN 1 Npoc-
TOW MOHTax. BaxxHO MponoxuTs TpyGONpoBoAas! 63 1,05 0,95 0,85 0,70
Taknum o6pasom, YTobbl He MpPensaTcTBoBaTb WX
TemnepatypHoMmy yanuHexuto. Mpun sTom cnepy-
eT yunTbiBaTb ANWHBLI Nneva KomneHcatopos. B 90 1,25 1,10 1,05 0,85
Tabnuue 17 npueegeHbl pekOMeHOyemble pac-

32 0,75 0,65 0,60 0,50

50 0,95 0,85 0,75 0,65

75 1,15 1,05 0,90 0,75

CTOSIHUSI MEX[y XOMyTaMu: Npu BEPTUKarbHOI 110 1,40 1,25 1,10 095
yCTaHOBKe TPyGOMPOBOQOB PacCTosiHUE Mexay 160 1,70 1,40 1,30 1,10
XOMYTaMi MOXET BbITb yBenuueHo Ha 30%, ansa MnoTHOcTbL cpebl 1 Kr/AM®, MaKcMarnbHbI Nporné 4 mm
Tpy6ONpOBOMOB CO CXaTbiM BO3[yXOM paccTos- Tabn. 17: PacctosiHne mexay xomyTtamu ansi oy6 RAUPEX 6e3 gmkcypytowero xenoba

HWe MeX[y XOMYyTaMi MOXeT BbiTb YBENMUEHO

Ha 30%.

8.6.1 NMpoknagka c ycTPOMCTBOM
KOMMeHcaTopoB

na onpepeneHnss Heo6XOAMMOro Konu4ecT-
Ba KOMMEHCATopoB CrieAyeT MpoBecTu pacyeT
aHanornyHo nyHkTy 8.5.1.1, npn atom cnepyet
6paTb KOIMMUUMEHT TemnepaTypHOro yamu-
HeHnsa o = 1,5 MM/MK. [JoNONHUTENbHO MOXHO
BOCMOMb30BaTbCA HOMOrpaMMamu.
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Puc. 75: OnpepeneHune AnvHbI Nneva KoMmneHcaTtopa ans Tpy6 auametpom 16-160 mm 6e3 hukcupyrowero xenoba

09

00002

00001t 000§ 000¢ 000 L 00S 002

[Wwn] edo1eoHauWO BhaLL BHULT]

o

[o]3 0s 0002 000} 00S 00c 00t

[w] oAdL eHuui

0s

0c

ol

N

N
\\\
N
re)

N
N

ok

0c

\x:s

o
0

001

o
o
o

00S

/ f
AN AL
A0 N
X AN VY
A VNN L 1/ NAXY YV
7 FATX 777 7T
\\ \\ \‘ 7| \\ \ \\\\ - V4 \\\
\\\\\\\ \ 7 \\w 74 \ Y v
%/%7%/4 A7
4 4 T
S yiliit 44
NS w794
[/ Y |/ NAxY YV
7Y 777Y 77777 Z VAT
VA I A4 /
\\ \“\\ \\\“\“\ “\“\“\\ - \\\“\ z 4

000 L

TemnepatypHoe yanunHeHue [Mm]

BN
A

v, ( v 7
0 rityge
V.7, %4 “ AU L w00z
00 a7
YA X/ AN
Y AN XX/, S Ny 0006
/1A AN/ XS XS yd)d)e4
7 X X7V 7 Noef—7 AV
\\\\\“ w\\ W \\ W\ M0€ \\\\W a
VIV VX 4 \ ¢ 0000}
\\\ V, v_ov\
Y /%/%Y/4 74

OLLO6 €9 Ov G2
G, 0§ 2& 0¢

9l

[wi] 199Ad1 dLewentt niaHxAdeH A8 [M] dAredsuwal enuHeey

(G510 =0) WA 9| —9] wodiawen X34NvY 9AdL suT edO1BOHBUWOY BhaLL 19HULT auHaLaTaduQ

REHAU® 33



8.6.2 Npoknagka ¢
npegBapuTeNnbHbIM
HanpshkeHuem

Tpy6bl RAUPEX MoryT 6bITb MpONOXEeHbl Tak-
Xe 6e3 yCTpoiCTBa KOMMEHCATOpoB U (UKCU-
pytowero xenoba. Cioga OTHOCUTCS MOHTaX C
npeaBapuTenbHbIM HanpsikeHnem Tpybbl, npu
KOTOpOM Tpy6a nporpeBaeTcsi U B HarpeTom
cocTosiHMn hukenpyetcst. Cunbl, BO3HUKaOLWME
npy OCTbiBaHUW TPYObl BOCNPUHUMAIOT Ha cebs
TOYKKM ONOPBbI. 3HauveHns aTux cun npuveeneHol B
Tabnuue 18 n 19.

AT 10K 20K 30 K 40K 50 K 60 K 70 K 80 K 90 K 100 K
Benununxa [Mm] F[N] F[N] F[N] F[N] F[N] F[N] F[N] F[N] F[N] F[N]
20x1,9 117 233 350 467 583 700 817 933 1050 1167
25x2,3 177 354 531 709 886 1063 1240 1417 1594 1771
32x2,9 286 573 859 1145 1432 1718 2004 2291 2577 2863
40 x 3,7 456 911 1367 1823 2279 2734 3190 3646 4101 4557
50 X 4,6 709 1417 2126 2834 3543 4251 4960 5669 6377 7086
63 X 5,8 1126 2251 3377 4503 5628 6754 7879 9005 10131 11256
75X 6,8 1574 3147 4721 6294 7868 9441 11015 12588 14162 15735
90 X 8,2 2276 4552 6828 9103 11379 13655 15931 18207 20483 22758
110x 10 3393 6786 10179 13572 16965 20358 23750 27143 30536 33929
160 X 14,6 7203 14405 21608 28811 36013 43216 50418 57621 64824 72026

KoathduumeHT 6e3onacHoctu 1,2
Tabn. 18: Cunbl, BosHuKarowme B Tpybe RAUPEX SDR 11

AT 10K 20 K 30K 40K 50 K 60 K 70K 80 K 90 K 100 K
Benwumha [Mm]  F [N] FN] FN] FN] FN] FN] FN] FIN] FIN] FIN]
16%2,2 103 206 309 412 515 618 721 824 927 1030
20x2,38 163 327 490 654 817 980 1144 1307 1471 1634
25x35 255 511 766 1021 1277 1532 1787 2043 2298 2553
32x4,4 412 824 1236 1648 2060 2472 2884 3296 3708 4120
40x55 644 1288 1931 2575 3219 3863 4507 5150 5794 6438
50 X 6,9 1009 2018 3027 4036 5045 6054 7063 8072 9081 10090
63% 8,7 1603 3206 4809 6411 8014 9617 11220 12823 14426 16028

KoathduumeHT 6e3onacHoctu 1,2
Tabn. 19: Cunbl, BosHukarowme B Tpybe RAUPEX SDR 7,4
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9. KpoHwTelHbl gnst KperyieHust

Bec Tpy6bi Bec Tpy6bi
Tpy6bl REHA - -
Py U NnameTtp Bec Obbem B sanonHepj NnameTtp Bec O6uem B SaI'IOI'IHelj
TpyObI HOM BOQOW TpyObI HOM BOpOWA
KpoHwTenHbl ans kpennexnus Tpyosl REHAU nc- COCTOSIHUM COCTOSIHUN
0. I0TC! enne 6 RAUPEX
ronb3yloTes ANA KPENneHns Tpy! v MMl kM) ] [Kr/m] vv]  [ke/m] ) [kr/m]
npoknagke 6e3 ukcupyoLero xenoba.
20x 1,9 0,111 0,196 0,307 16x 2,2 0,098 0,097 0,195
25%x23 0,169 0,311 0,480 20x 2,8 0,153 0,152 0,304
32x29 0,268 0,519 0,787 25x 3,5 0,238 0,238 0,476
40x3,7 0425 0,804 1,229 32x 4,4 0,382 0,398 0,780
50x4,6 0659 1,263 1,921 40x 55 0,594 0,625 1,219
63 x5,8 1,040 2,011 3,051 50x 6,9 1,926 0,979 1,904
75x% 6,8 1,451 2,875 4,325 63x 8,7 1,468 1,555 3,024
90x 82 2099 4128 6,228 Tabn. 21: Bec 1py6 RAUPEX SDR 7,4
110x10 3,112 6,193 9,305

160x 14,6 6,595 13,090 19,685

Tabn. 20: Bec py6 RAUPEX SDR 11

9.1 KpoHwTteHbl REHAU
c xomyToM U 6e3 Hero

KpoHwtenHsl REHAU po pnametpa Tpy6bl 32
noctasnsotcs 6e3 xomyTtoB, Tpy6a npu 3TOM
NpOCTO 3alENKNBAETCS B KPOHIUTEWH U, Npu He-
06X0AUMOCTHN, MOXET ObITb BbIHYyTa U3 HErO.
(Puc. 76, 77).

Mpn nomowm cneunanbHON NPOCTaBKW AN Bbl-
AEPXMBAHUA MEXTPYOHOro paccTosiHUS MOXHO
perynvupoBaTb MeXTpy6HOe pacCTosHWe.

(Pwc. 78, 79).

Vcnonb3oBaB KOMBUHALMIO KPOHLITEHOB 1 MPO-
CTaBOK AN BbiAep>XUBaHUsi MeXTPyBHOro pac-
CTOSIHWSL, MOXHO MpPOKNafblBaTh napannenisHo Puc. 76 Puc. 77
Cpasy HecKomnbKo Tpy6onpoBoaos.
(Pvc. 80).

Puc. 78 Puc. 79

Puc. 80
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HaunHas ¢ puameTtpa 40 MM  KPOHLWTEMNHbI
REHAU ocHauatotca xomytom (puc. 81, 82).
Ecnn kpoHwTtenHsl REHAU nopeewnBaiotcst K
LuMHaMm, TO CrieayeT CreanTb 3a TeM, YTOBbI CUMbI
¢ykcaumm He 6bINn NpeBbIlWeHbI (Tabn. 22).

9.2 KpoHwTteHbl REHAU pgnsi
KpenneHusi Tpy6 K cTeHe

Ons KpenneHnsa pr6bl Ha CTeHe MOXHO uUcnonb-

30BaTh KPOHLITEWHbI A1 KpenneHus Tpy6 K cTe-
He REHAU.

36 REHAU®

Puc. 81 Kporrterirsl REHAU ans kpennerus Tpy6 K cTeHe

Puc. 82 Kporiuterinsl REHAU ans kpennerus Tpy6 K cTeHe

Homep aptukyna O603HaveHne Cuna cdmkcaumm makc. [H]
247356 REHAU-kpoHwTeiH 16 18,50
243633 REHAU-kpoHLwTeitH 20 19,25
243643 REHAU-kpoHwTeitH 25 20,00
243653 REHAU-KpoHLwWTEnH 32 21,50
243663 REHAU-kpoHLwwTeinH 40 359,50
243673 REHAU-kpoHLwWwTeinH 50 338,50
243683 REHAU-kpoHwTeinH 63 377,25
243693 REHAU-KpoOHLWTENH 75 507,50
243703 REHAU-kpoHwWwTeiH 90 458,00
243713 REHAU-kpoHwreinH 110 423,00
243723 REHAU-kpoHwreinH 160 752,00

Tabn.22: MakcumarbHas cuna gukcauynn kpoHwTesiHos REHAU

Puc. 83: KpoHwreiHbl REHAU ansi kpenneHusi Tpy6 K cTeHe

Cuna ¢mkcaumm 90° k ocu TpyObl




10. NMpoTuBONOXapHas 3awmTa

10.1 Bo3pgencTBue noxapa

Mpn noxape Tpy6sl RAUPEX umetoT cnepyto-
Lume XxapakTepUCTUKM COrnacHo Tabn. 23, 24.

10.2 MpoTuBONOXapHble MaHXeTbl

[ns npefoTBpaLIeHUs PacnpoCTPaHeHUsl OrHS U
AblMa B COCEAHME C AaHHbIM MOMELEHNeM crie-
AyeT NPUMEHSITb NPOTUBOMNOXAPHbBIE MaHXETbI.

11. MapkupoBka Tpy6onpoBogoB

11.1 LiBeToBasi MapKupoBka

B uensix 6e3onacHoCTH, peMoHTa U athdeKTvB-
HOW 3alunThbl B CNy4ae noxapa Heo6xoanmMo npo-
BOOUTL LIBETOBYIO MapKMpOBKY Tpy6onpoBopoB
B 3aBWCKYMOCTH OT Knacca onacHOCTU TpaHcnop-
TMpyemon cpefibl. 9T0 0COOGEHHO akTyanbHO B
NPOMBILWNEHHBIX 30aHNSX, TAE eCTb NOTPEBHOCTbL
B TPaHCMOPTUPOBKE PasfnyHbIX CPed B Hemnoc-
peacTBeHHON 6nmn3ocTn TpybonpoBOAOB APYr C
ApYyrom.

MapKknpoBKy MOXHO MPOU3BOANTL MPU NOMOLUU
LIBETHbIX HakKrneek nméo npu NomoLm LBETOBOW
oKpacku camux Tpybonposopos. B cny4ae npu-
MEHEeHUs1 Ans MapKUpoBKW Hakneek, crnepyeT
MCMONb30BaTb MX HA BCEX OCHOBHbLIX (hparMeH-
Tax ceTu: B Hayane, B KOHUe, Ha oTBopax, npu
npoKnagke Ha CTeHe 1 Mnof MoTONKOM, a TaKxe
Ha 3arnopHO-PerynnpoBOYHOIA apmaType. 3Haun-
TenbHO NpoLLe NPUMEHSTL LIBETOBYIO MapK1poB-
Ky camux Tpy6onpoBodoB BCeW CeTW, KOTopble
npuseneHsl B DIN 2403 B 3aBMCUMOCTM OT rpyn-
nbl TPaHCNopTupyemoro matepuana. 9t 0603-
Ha4YeHNst OTHOCATCSA TONMbKO K Tpy6onpoBopjam,
He yKnapbiBaeMbIM B FpyHT.

MoxapHas Harpy3ka

MoxapHas Harpyaka

Anawerp Bec [KBTY/M] [MAx/m]
20%1,9 0,111 1,35 4,88
25x2,3 0,167 2,04 7,33
32x29 0,269 3,28 11,81
40x 3,7 0,425 5,19 18,67
50 X 4,6 0,658 8,03 28,90
63x 5,8 1,04 12,69 45,68
75% 6,8 1,45 17,69 63,68
90 x 8,2 2,10 25,62 92,23
110x 10 3,11 37,94 136,59
160 % 14,6 6,59 80,40 289,43

Tabn. 23: NoxapHsie Harpyskn Tpy6 RAUPEX SDR 11

HnameTp

Bec

MoxapHas Harpyska

MNoxapHas Harpyaka

[kBT4/M] [MIOx/m]
16 x 2,2 0,098 1,20 14,59
20x 2,8 0,153 1,87 22,77
25X 3,5 0,238 2,90 35,42
32x%x4,4 0,382 4,66 56,86
40x 5,5 0,594 7,25 88,41
50 X 6,9 0,926 11,30 137,83
63 %X 8,6 1,45 17,69 215,82

Tabn. 24: NoxapHsie Harpy3kn Tpy6 RAUPEX SDR 7,4

TpaHcnopTupyemsbli Matepuan  pynna LiseT O6pasel LuseTa
Bopa 1 3eneHbli RAL 6018
BopsHoii nap 2 KpacHblIi RAL 3000
Bosgyx 3 cepblii RAL 7001
[optouve rasbl 4 rony6oin nnm RAL 1021
rony6oii ¢ KpacHbIM RAL 1021 + RAL 3000
Heroptoune rasbi 5 YepHbIA Unn RAL 9005
XKENTbIA C YepHbIM RAL1021 + RAL 9005
Knenotbi 6 OpaHXeBblii RAL 2003
LLlenoun 7 hroneToBsIiA RAL 4001
[optoymne xugkocTn 8 KOPUYHEBBIN UNn RAL 8001
KOpUYHeBbIN ¢ KpacHbiM  RAL8001 + RAL 3000
Heroptoune xugkocTu 9 YepHbI Unn RAL 9005
KOpUYHEBbIN € YepHbiM  RAL8001 + RAL 9005
Kucnopog 0 rony6o RAL 5015

Tabn. 25: Liseta Tpy6onpoBogoB assi npoknagky B 3gaHum cornacHo DIN 2403

REHAU® 37



11.2 Hakneiiku REHAU
C MapKUpOBKOW

Mpn nomowm cneumanbHon Hakneviku REHAU
(puc. 84) MOXHO MPOU3BOAWTL MapKUPOBKY
TPYGOMNpPOBOAOB COMMacHO TpaHCropTUpyeMomy
mMartepuany u HanpasneHuio ero ABmXeHus. Ha-
KNenkn SBRSIOTCS CaMOKMEsWUMUCS U UMELoT
CTpenky c HanpaeneHvem B o6oux Hanpasne-
HUsIX. 3a cyeT nepgopaumn ectb BO3MOXHOCTb
Nerko OTAENsiTb KOHLbI CTPENoK OT CpepHeil vyac-
TV CTPEnKu.

12. Mpumepbl U3 NPpaKTUKK

38 REHAU®

Puc. 84: Haknevika REHAU

Puc. 87: Llex o n3rotosneHunto c60pHbIX JOMOB

Puc. 86: XKenesHonopoxHas npoMbIlLIeHHOCTs



MecTo ansa 3anucen
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ABTOpCKME NpaBa Ha [OKYMEHT 3alMiieHsbl. [pasa, 0co6eHHO
Ha nepeBof, Neperevatky, CHSTWE KOMWA, pagvonepepaqu,
BOCTPON3BEAEHMNE HA (POTOMEXAHUYECKNX UMK APYTriX MOAOBHbIX
CpPefcTBax, a TakKe COXPAHEHWs Ha HOCUTENsX AaHHbIX,
3alMLIEHbI.

Hawn pekoMeHpauuMm B TeKCTe U UNMCTpauusx no TexHuKe
NPMMEHEeHUs OCHOBbLIBAKOTCS Ha Hawem OonbiTe W 3HaHuu,
OfiHaKo, SBMAOTCA OrpaHWYeHHLIMW MO CBOeN rapaHTun. Ecnn
NPOMU3BOACTBEHHbIE YCNOBUA HaXxOAAaTCa 3a npepenaMmn Hawero
BNUAHKA, a YCNnoBUA NPUMEHEeHUs CYWeCTBEeHHO OoTnnyarTcs
OT peKoMeHOyemblX, TO 3TO WCKN4YaeT BO3MOXHOCTb
npenbsasneHns I'IpeTeHSMI;I, ncxoas U3 Hawux faHHbIX.

Mbl  pekomeHgyem MpoBepWTb, NOAXOAMT NN KaKoW-n6o
onpepeneHHbliii npopykT REHAU ans npegnonaraemoii uenwv ero
npumeHenns. VcnonbaoBanue npopykuun REHAU npowvcxoput
3a npefienamm BO3MOXHOCTE/ Halero KOHTPONsi U OTHOCUTCS
MO3aTOMy WCKMIOYUTENbHO K Cthepe Balweit oTBETCTBEHHOCTM.
Ecnu Xxe, opgHako, HacTynaeT cny4al BbIMONHEHWs rapaHTui,
TO OHa OrpaHNYMBaETCs Mo BCeMy 06beMy yluep6a CTOMMOCTbIO
nocTaBneHHoro Hamu ¥ ucnons3yemoro Bamu ToBapa. Hawa
rapaHTMs orpaHu4nBaeTcs Heu3MeHHbIM Ka4ecTBOM Hawen
NpoayKLWW B COOTBETCTBUM C Hallel cepTudmkaumeid u Hawmnmm
OSLUI/IMI/I YCNoBMsAMWU NOCTaBKN K onnatbl.

Haw aapec B UHTepHeTe: www.REHAU.ru

B RUS: B Mockgea: HoBouepemyLukuHckas yn. 61, 117418 Mockea, Ten.: 095 / 9375250, dakc: 095 / 9375253 W CaunkT-MNetep6ypr: 4 Jiutua B.O., a. 13, ABACUS-HAUS, 119053
CaHkT-MeTepbypr, Ten. 812 /7187501, dakc: 812 / 7187502 B Huxuuii HoBropoga: yn. KoctuHa, 4, od. 206, 603000 HuxHuin Hosropog, Ten.: 8312 / 786927, dakc: 8312 / 786927
B Camapa: yn. Ocunenko 11, 443002 Camapa, Ten.: 846 / 2702590, dakc: 846 / 2702592 m EkatepuHOypr: yn. AHToHa Baneka 15, od. 510, 620014 EkatepuHGypr, Ten.: 343 /
3777344; 343 / 3777346, daxc: 343 / 3777348 M PocToB-Ha-[oHy: yn. ManuHosckoro 52 E/229, 344000 Poctos-Ha-[oHy, Ten.: 8632 / 978444, dakc: 8632 / 998988
B Hoeocubupck: yn. Cosetckas, 64, od. 514, 630091 HoBocmbupck, Ten./dpakc: 383/3340316, 3340319 M KpacHoaap: yn. JlesaHesckoro, 106, 350002 KpacHoaap, Ten. 861 /
2103636, dakc: 861 / 2740633 M Xabaposck: yn. JlepmoHTOBa, 52, 680013 Xabaposck, Ten.: 4212 / 421218, dakc: 4112 / 411238 B BY: B MuHck: nep. Kosnosa 7r,
220037 MuHck, Ten.: 0375 / 172 350228; dakc: 0375/ 172 350173 MW UA: B nrr. Ya6aHbl: yn. MawwuHocTtpoutenein, 1, 08162 nrt. YabaHbl, Kuesckas obnactb, Kuescko-
CBSITOLUMHCKWIA paiioH, Ten.: 044 / 4677710; dakc: 044 / 4677737 ® OHenponeTtposck: np-T lepoes 10, 49100 AxenponeTposck, Ten: 0562 / 679013; dakc: 0562 / 375175
B Opecca: yn. b. ApHayTtckas 72/74, 0$.87, 65045 Opecca, Ten/dakc: 0482 / 210594; 0482 / 210167 W [foHeuk: yn. JlabyteHko 16a, o¢d.105, 83021 JoHeLk,
Ten/dpakc: 3450950 m Cumdepononsb: np. Kuposa / yn.JlenuHa 21, 95001 Cumbeponons, Ten/dpakc: 0652 / 512485 ® Jibeos: yn. Kaxosckas 27, 79040 JlbsoB,
. Ten/dakc: 0322 / 401112 m KAS: B Anmatbi: Typryt Osana 235-3, 050046 Anmathl, Ten.: 3272/700826, dakc 3272/700826 ™ EST: OU REHAU Polymer
B Tallinn: Parnu mnt. 139, 11317 Tallinn, Tel.: 6 / 283932, Fax: 6 / 542779 B LT: UAB REHAU M Vilnius: Laisves pr. 121, 2022 Vilnius, Tel.: 2 / 703802, 2/ 702896,
Fax: 2 /301351 WLV SIAREHAU B Riga: Daugavgrivas iela 83/89, 1007 Riga / LETTLAND, Tel.: 7 / 622621, Fax.: 7 / 623385
H If there is no REHAU sales office in your country, please contact: REHAU AG + Co, Export Sales Office, P.O. Box 3029, D-91018 Erlangen, Tel.: 091 31 / 92-50
876.600 08.05




