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CUCTEMA BOAOCHABXEHWA
RAUTITAN




TPYbbI

Matepuan PE-X

Puc. 5-1  Ituner Puc. 5-2 ItuneH, o6pasosarue
CBOBOAHOV CBA3N
Puc. 5-3  [omatuneH (PE) Puc. 5-4  Cuumtbivi nonmatuneH (PE-X)
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YCTONYMBOCTb K KOPPO3WK: TPYOLI HE MOABEPKEHBI KOPPO3WL;

- OTCYTCTBIE OTNOXEHNI;

- MPENSTCTBIE PACMPOCTPAHEHWIO 3BYKa MO Tpy6am;

- XOpOLUAs 13HOCOYCTONYMBOCTD;

- TOKCVKOMOr4ecKas 1 uanonoryeckas 6e30nacHoCTb;

- Bce Tpy6bl RAUTITAN 3aperncTprpoBaHbl B HEMELIKOM COLO3€e
BO0 — U ra3ocHabxeHns (DWGV) 1 COOTBETCTBYIOT PEKOMEH-
Jaunsm KomuTeTa no 6e30MacHOCTU MaTepuanos, UMEKOLLIAX
KOHTaKT ¢ nuTbesoii Bogoit (KTW).

CLuKTbIl NPY NOMOLLY NEPOKCUL0B NONUITUNEH

CLUNTbIA NPY NOMOLLL NEPOKCIAOB MONNITUNEH 0603HAYAETCA Kak
PE-Xa. [JaHHbIV BWJ, CLUMBKI MPOUCXOANT NP BbICOKON
TemnepaType 1 BbICOKOM AaBNIEHNN C NPUMEHEHUEM NEPOKCIAOB.
Mpwn 3TOM OTAeNbHbIE MONEKYSPHBIE LIENOYKM NONUATINEHA
COEAMHSIOTCS B €AMHYI0 TDEXMEPHY0 CTPYKTYPY. [ns CLUMBKM Npw
BbICOKOM [1aBJIEHMM XapaKTepHO NPOTEKaHue npoLecca B
pacnnase, T.e. BbiLLE TOYKW KpUCTann3aLmuu. NMpouecc CLInBKK
NPOTEKaeT B 3KCTPYAEPE B X04e (hopMOBaHUs TpyObl 1
00eCcneynBaeT PaBHOMEPHO BbICOKMIA MPOLEHT CLUUBKIA MO BCEMY
ee MonepeyHoOMy CEYEHI, AaXKe Y TONCTOCTEHHbIX TPYO.

PagnauunoHHas cLuMBKa nonuaTuieHa

MonuaTuneH, NonyyYeHHbI Npu NOMOLLA PaNaLIIOHHON CLUUBKYA, 060-
3Havaetcs kak PE-Xc. ClumBka MpouCXOAWT MOCAEe OCHOBHOMO Mpo-
Liecca NpoM3BOACTBA TPYO C MPUMEHEHUEM XKECTKUX PEHTTEHOBCKMX
nyqe.

BHyTpeHHUI cnoi yHmBepcanbHbix Tpy6 RAUTITAN stabil
BHyTpeHHMI cnoit yHuBepcanbHbix Tpyd RAUTITAN stabil, KoTopbii co-
MnpuKacaeTcs ¢ TPaHCMOPTMPYEMON CPEeaON, COCTOUT U3 CLUKTOrO No-
nmatunera (PE-X) v 9BNSIeTCS CaMOHECYLLIM.

Matepuan Tpy6 (0630p)

CtpykTypa / matepman Tpy6bi

- camoHecyLLmin PE-Xa; YHuBepcanbHble Tpyosl RAUTITAN stabil

- a/ItOMUHIEBBIN CIIOW; "

- BHELUHWIA CMOM — NOAUSTUNEH. oo st

- RAU-PE-Xa; YHuBepcanbHble Tpyosl RAUTITAN flex

- Cnoi Knes;

- KMCNOPOAO3ALLMTHBIA CTION. o Ml

- RAU-PE-Xa Tpy6bl nuTbeBoro BogocHatxeHns RAUTITAN his
his

Ta6n. 5-1  KoHCTpyKws TDYG / PACTonoxeHne CroeB N3HYTPU - Hapyxy



NCMNbITAHWUE MATEPUAJIOB REHAU

B Lensx o6ecneyeHnst BLICOKOrO KavecTa NpoayKLun nabopaTtopueit
REHAU nocTosiHHO OCYLLIECTBIISIETCS KOHTPOMb KAYecTBa BCEX TUMOB
NPOU3BOAMMbBIX TPYO NOCPEACTBOM TECTOB U MCMbITaHWA. [anee GyayT
npeacTaBneHbl PesynbTaThl HEKOTOPbIX TECTOB WCCNEA0BATENbCKOM
nabopatopu REHAU. Mpw 1cnonb3oBaHn NouMepHbIX MaTepuanos
ANs NpOM3BOACTBA TPY6, KOTOPbIE JOMKHbI BbIAEPKIBATH TEMMepa-
TYPHbIE 1 MEXAHMYECKNE HArPY3KN, CNEAYeT NPUHIMATL BO BHUMAHWE
rnokasaTteny yCTONYMBOCTM K AechopmaLn U NpOYHOCTY, 3aBUCSILLIVE
OT TemMnepaTypHoOro pexxuma 1 aaenexus. [ns npoBepki yCTonYmBo-
CTW MaTepuana K J0NroBPEMEHHbIM Harpy3kam, TpebyeTcs uccneao-
BaTb XapaKTepUCTUKM MPOAYKTA Ha MeXaHW4eCKoe BO3MEMCTBIE MpK
Pa3MNYHbIX TEMMEPaTyPHbIX PEXMAX.

WcnbiTaHne NPOYHOCTM HA Pa3pbiB AaBMNEHUEM

B IaHHOM MCMbITaHMM OMbITHBIN 06pa3el, TPyObl NOABEPrancs Bo3nen-
CTBUIO NOCTOSIHHO HAPACTAKLLEr0 BHYTPEHHENO JaBEHUS 40 Pa3pbiBa
Tpy6bl. PaspbiB NPOVUCXOANT NPW KOMHATHOI TemMnepatype npu cemu-
KpaTHOM MakcyManbHOM paboyem aBieHuu.

Puc. 3-1 Pe3ynbtaTtsl UCTbITaHNS NPOYHOCTY HA PA3PbIB [AB/IEHNEM.
WenbiTyembiii npogykT — yHusepcanbHas Tpyoa RAUTITAN flex

WcnbiTaHne Ha yaapHyo BA3KOCTb

B ucnbITaTensHoi YCTaHOBKE MCCNEAoBanach YCTOMYMBOCTL TPYObI K
YOAPHOMY BO3AENCTBUN. MasTHUKOBBIA YOAPHUK YAapseT WCTbITy-
emyto Tpyo6y. Tpybbl U3 CLUMTOTO NONMATUIEHA NMOKA3bIBAKOT BbICOKYHO
CTeNneHb YCTONYMBOCTY NPOTUB YAAPHOIO BO3AENCTBUA. [peacTasneH-
HbIiA MPUMEP UCTIbITaHNS (CM. pUC. 3-2) IEMOHCTPUPYET YAAPHYIO BS3-
KOCTb 00pas3La 6e3 nospexeHui npy Temnepartype Tpybsl — 30 °C.

Puc. 3-2 YnusepcanbHas Tpy6a RAUTITAN flex B ycTaHOBKE 10 UCTIbITaHUIO YAaPHON BS3KOCTA

WcnbiTaHne 06pa3sua Ha pacTsHkeHue

B ucnbiTaTenbHoii ycTaHoBKe 06paseL, NoABepraeTcs KOHTponvpye-
MOMY pacTAr/BaHuio 0 paspbiea Matepuana. Tpy6bl U3 CLUKTOrO Mo-
NMaTUNEHa, B OTAMYME OT METANNYECKUX TPYO, EMOHCTPUPYIOT HEO-
ObIKHOBEHHO BbICOKIE MOKa3aTeny anacTUyHOCTU. [nnHa pacTaHyToM
TPYGbl MOXET MPEBOCXOAUTb HauanbHyl AnnHy 06pasLia B HECKOMbKO
pa3. CoeavHEHUe HA HAMBVKHON MMb3e MPU PacTHKEeHUM TPYObl He
paspyLuaeTcs.

Puc. 3-3 Xog vcribitaHns Ha pacTsykeHne

LlonroBpemeHHoe ucnbiTaHue

[icnonb3oBaxye TPyO B XMbIX JOMax TPEOYET NOBbILLEHHOTO CPOKa UX
cnyxobl: 0T 50 neT v 6onee. [ns onpeneneHns OOAroBEYHOCT Mpu
JUMTENBHON aKCTnyaTauyy Tpyobl NOABEPranich NPOAOMKUTENLHOMY
BO3EVICTBIIO UCMBITATENbHbIX TEMMEPATYPHbIX PEXMMOB 1 JABNEHNS.
Kpome Toro, Tpybbl MPOLLIN CBETOOMTUYECKOE UCCNEN0BAHNE.

Puc. 3-4 Tpy6bl B MOMEHT IUTE/IbHOIO UCTIbITaHNs (0Z aBeHNEM B BOAHOM PE3EPBYape)

Heobxoaumble napameTpbl TpyO Obln YCTaHOBMEHb! Gnarofaps 25-NeT-
Hemy OMbITy MPOM3BOACTBA M UCCNEAOBaHNS MpoayKuun B naboparo-
pUSIX, MYTEM MHOTOYMCEHHBIX OMbITOB 1 UCMbITAHWA TPYO M3 CLUMTOrO
MOMM3TIANIEHA MPU BBLICOKOM [aBNeHin. TpyObl KOPUYHEBOIO LIBETA Ha
puc. 3-4 TECTUPYIOTCS C Camoro Havana npov3BOACTBa Npy Temnepa-
Type 95°C v pasnerumn 10 6ap. [danbHeniume uecneaoBaHus npoBoau-
JINCb COMACcHO AEMCTBYIOLLMM HOPMaM 1 npeaniucaHnsv. TakoBbIMM §1B-
NATCS, HANPUMEP, ONPEENEHNE CTENEHN CLLUBKY 3/1EMEHTOB, TECT HA
yCajiKy, TECT Ha CTapeHie, TECT-PeakLMs Ha 13MeHeHe TemnepaTypbl,
nepeaadn UMNYNbCoB 11 MHOTE Apyriie.
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CUCTEMA BOAOCHABXEHUA RAUTITAN

OBJTIACTW NMPUMEHEHNA

1.1 CoeaunutenbHble anemeHTbl RAUTITAN
LNSi NUTbEBOro BOAOCHAOXEHUS!

EAnHas, HafexHas TexHuka CoeiHeHns, HenpyUxoTamBas

K YCNOBWSAIM MOHT@XXHOW NOLLaaKK;
- CoefiHeHne 6e3 Pe3NHOBbIX YNMOTHATENbHbIX KOMeL,

Puc. 1-1

Toy6bl RAUTITAN f7151 nuTb€B0I0 BOJOCHAOKEHNS

(matepuan Tpy6bl ABASETCS YNNOTHUTENEM);

- IPOCTOW BU3yanbHbI KOHTPOSb;

- Manble MECTHbIE TMaPaBNYECKIe CONPOTUBIIEHNS Ha
(DUTWHrax — 3a cHeT pasBasibLOBKN TPYObl B MECTax Coe-
IVHEHN Ha PUTUHTaX He NPOUCXOANT 3ayXKEHUS XIBOrO
CeYeHns;

- COEIMHEHE MOXHO CPady e HarpyxaTb AaBfieHNeM;

- Tpy6a He TPeoyeT KanmMObpPOBKI N CHATUS (DACKMK;

- e[IIHAs TEXHWKA COMVHEHMS 1 YHIBEPCANBHBIN HCTPY-
MEHT 1151 BOAOMPOBOAA W OTOMEHUS;

- HepasbemHoe coeunHeHne cornacHo CIM 30.13330.2012%;

- [IONYCKaeTcs 3a/ie/Ika CoeiHEHUI NOJ, WTYKATYpKy 1
cTshkKy cornacHo DIN 18380 (VOB), CIM 30.13330.2012*,

CoepuHuTtenbHble anemeHTbl RAUTITAN ans nuTbeBoro BOA0CHAGXEHUS

%) Tpy6bl DUTUHMM HapBwXHbie runb3bi
16
RAUTITAN PX
20 PPSU (nonudheHnncysbthon)
I&I m .
25 YHuBepcasnbHaa Tpy6a ' RAUTITAN MX RAUTITAN PX
RAUTITAN stabil |$l his RAUTITAN RX PVDF (nonvsiHunmaeHdTopuz)
(CreLyanbHas naTyHb, GPOH30B0E SMTEE)
YH1BepcanbHas Tpyoa Tpyba ana
RAUTITAN flex MUTHEBOrO BOAONPOBOAA
32 RAUTITAN his [ﬂﬂ]ﬂ
RAUTITAN SX
(HepXasetoLLias cTanb)
40
. B @
63 RAUTITAN MX RAUTITAN MX
(cneuyanbHas naTyHb) (cneuansHas naryHb)
Tabn. 1-1  CoeaunntesnibHble anemeHTsl RAUTITAN ans nuTbeBOro BOJOCHa0OMeHs
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1.2 YuuBepcanbHas Tpy6a RAUTITAN stabil

Puc. 1-2 YuusepcanbHas Tpy6a RAUTITAN stabil

MeTannononuMepHas Tpyba 1MeeT cleaytoLiee BHYyTPEHHee

11 HapY>KHOE CTPOEHME:

- CaMOHECYLLIMIA BHYTPEHHWIA CNOV U3 CLUMTOrO NOANATUAEHA
PE-Xa;

- aNIOMUHWEBbI CNOW, NPENATCTBYOWMIA AMddY3un Kucnopoaa;

- BHELLHWIA NONN3TUIEHOBBIN CONA.

06nacTb NpUMeHeHNs:

- CUCTEMa NUTbEBOr0 BOLAOCHAGKEHNS:;

- CUCTeMa PaznaTopHOro OTOMNEHNS;

- CUCTeMa 060rPeBa/oxNaxaeHust MOBEPXHOCTEN.

B HEKOTOpbIX Cyyasix npu aKcnyaTauy YHUBepcanbHou
Tpy6bl RAUTITAN stabil Ha noBepxHOCTV MOTYT
00pa30BbIBATLCS MENKUE My3bIPbKU.

ITU NY3bIPbKNN HACKOSIbKO HE CHUXKAIOT KayecTBa TPy6bl
11 HE MPUNATCTBYIOT €€ JKCnyaTaLn.

®dopma noctasku

d s 06bem ®opma

[Mm] [Mm] [n/m]

16,2 2,6 0,095 [LITaHra / byxta
20 29 0,158 [LITaHra / byxta
25 3,7 0,243 [LITaHra / 6yxta
32 4,7 0,401 LLTaHra

40 6,0 0,616 LTanra

Tabn. 1-2 ®opma noctaBku yHuBepcanbHov Tpyosl RAUTITAN stabil
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Puc. 1-3  [lnametp / TonimHa CTEHKM

CeepeHus o gonycke K akcnyatauuu B lepmanum un
cepTudmkarbl

- Peructpauns 8 DVGW yHuBepcanbHoi Tpy6sl RAUTITAN stabil
11 METOAA COBAMHEHNS Ha HAABWMXHON runb3e REHAU;

- CBUAETENbCTBA 0 JOMYCKe K akcnnyaTauun cuctem ¢ @ 16—40:
DVGW DW-8501AU2346;

- CAMOHECYLLMIA BHYTPEHHWIA CNOW (CTOVKAS K AaBNEHUIO
BHYTPEHHSAS Tpy6a) M3 CLUATOrO NONM3TUNEHA COOTBETCTBYET
ctangapty DIN 16892;

- ceptuchukar cootBetcTBus [OCT-P;

- TUTNEHMYECKOE CBIETENbCTRO.




1.3 YuusepcanbHas Tpy6a RAUTITAN flex

Puc. 1-4  YnusepcanbHas Tpy6a RAUTITAN flex

Tpy6a REHAU n3 PE-Xa:

- CLUMTBIV NPY NOMOLLW NepoKcnaoB nonnatiuneH (PE-Xa);

- C KNCNOPO/03aLLUMTHBIM CNOEM;

- KICNOPO/03aLLNTHBIN CoW co0TBETCTBYET cTaHaapTy DIN 4726.

06nacTb NpUMeHeHNs:

- CUCTEMA NUTbEBOI0 BOLOCHAGKEHNS:;

- CUCTeMa PaznaTopHOro OTOMNEHNS;

- CUCTeMa 060rPeBa/oxNaxaeHust MOBEPXHOCTEN.
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®dopma noctaBku

d s 06bem ®opma

[Mm] [Mm] [n/m]

16 2,2 12 0,106 [LItaHra / byxta
20 2,8 15 0,163 [LItaHra / byxta
25 3,5 20 0,254 [LItaHra / byxta
32 4.4 25 0,423 [LItaHra / byxta
40 55 32 0,661 LIanra

50 6,9 40 1,029 [lITaHra

63 8,6 50 1,633 [lITaHra

Taon. 1-3  ®opma noctasku yHuBepcansHou 1pyosl RAUTITAN flex

Y
- L

Ly o

Puc. 1-5  [lnametp / TonimHa CTEHKM

CeepeHus 0 gonycke K akcnyatauuu B lepmanum
u cepTudmkartsl

- Peructpauns B DVGW yHuBepcanbHoi Tpy6bl RAUTITAN flex
11 METOAA COBAMHEHNS Ha HAABWMXHON rnb3e REHAU;

- YOOCTOBEPEHNE 0 [IONYCKE K aKCnayaTauuy cuctem ¢ & 16—63:
DVGW DW-8501AU2200;

- yHuBepcanbHas Tpyoa RAUTITAN flex cooTBeTCTBYET
ctaHgapty DIN 16892 n DIN EN ISO 15875;

- peructpaumsa B cootsetcTaun ¢ DIN CERTCO noatsepxgaet
BO3MOXXHOCTb 1CMOb30BAHNS TPY6 B CUCTEMAX OTOMNIEHNS
cornacHo DIN 4726/DIN EN ISO 15875 — knacc npumeHeHus 5
11 HEOOXOAMMYIO ANS ATOMO YCTOMYNBOCTD K KCIOPOAHOIA
Ancy3an;

- B Poccun Tpy6bl uvetoT ceptudukaumio FOCT u caHnTapHo-
ANNIEMNONOTNYECKOE 3aKIOYEHNeE.



1.4 Tpy6bl RAUTITAN his anst nuTbeBon Bopl

Puc. 1-6 Toy6bl RAUTITAN his anst nntbeBovt Bogb!

Tpy6a REHAU n3 PE-Xa:
- CLUMTBIV NpY NOMOLLYM NepoKcnaoBs noanatuneH (PE-Xa);
- cootBetcTByeT DIN 16892 1 DIN 16893.

06nacTb NPUMEHEHUS:
- c/CTeMa NUTbEBOTO BOAOCHAGXKEHMSI,

dopma nocTaBKu

d S 06bem

[mmM] [Mm] [n/m] Gopma

16 2,2 12 0,106 [LITaHra / byxTa
20 2,8 15 0,163 [LITaHra / byxTa
25 3,5 20 0,254 LLITaHra / byxTa
32 4.4 25 0,423 [LITaHra / byxTa
40 5,5 32 0,661 LWTaHra

50 6,9 40 1,029 LLranra

63 8,6 50 1,633 lTaHra

Tabn. 1-4 ®opma noctaskn Tpy6 4515 uTbeBon BoAbl RAUTITAN his

o

@

Puc. 1-7 Jnametp / TonmHa cTeHku

E JlonyckaeTca ncnonbsosaxue Tpy6 RAUTITAN his Tonbko
B CuUCTeMax BOA0CHA0KeHMs!

CeepeHus 0 gonycke K akcnyatauuu B lepmanum
u cepTudmkartsl

- Peructpauws 8 DVGW tpy6 RAUTITAN his ans nutbeBo BoAb!
11 METOAA COBIMHEHNS Ha HAABWMXHON rnb3e REHAU;

- YA0CTOBEPEHIE 0 IONYCKE K aKcnyaTauum cuctem ¢ @ 16—63:
DVGW DW-8511AP3133;

- peructpaumsg B DVGW tpy6 RAUTITAN his ans nuTbeBoii BOAI
cooTBetcTByeT cTaHgaptam DIN 16892 u DIN 16893;

- ceptuchukart cootBetcTBus [OCT-P;

- TUTMEHMYECKOE CBIETENbCTRO.




1.5 TexHuyeckme xapakTepucTuku Tpyo

He ponyckaeTcs akcnyatauus Tpy6 ANns CUCTEM NUTLEBOTO B HEKOTOPBIX Cy4asx npy aKcniyaTaumuy YyHUBepcanbHoi Tpyobl
BOJOCHAOXeHMS 1 0TONNeHUs Npyu MakcumanbHblx pabounx  RAUTITAN stabil Ha noBepxHOCT MOryT 06pa30BbIBATHCSA MENKIE
napameTpax no Temreparype 1 AaBneHnio (Hanpuvep, My3bIPbKN.

95 °C npu nasneHnn 10 6ap B HEMPEPLIBHOM PEXXUME). ITU NY3bIPbKNN HACKOSBKO HE CHUXKAIOT KayecTBa TPyObl 1 He

NPUNATCTBYIOT €€ aKcnnyartaunn.

TexHn4yeckune xapakTepucTmku Eavanua Tpy6a
YHuBepcanbHas Tpy6a YHuBepcanbHas Tpy6a BoponposoaHas Tpy6a
RAUTITAN stabil RAUTITAN flex RAUTITAN his
Geostabil e his

Martepuan - PE-X /Al / PE PE-Xa B 060n04ke EVAL PE-Xa
LIBeT (MOBEPXHOCTD) - CepebpncTblii CepebpucTblii Mono4Ho-6enast
YnapHas Bs3kocTb npu 20 °C - bes n3nomos bes n3nomos bes n3nomos
YnapHas Ba3kocTb npu —20 °C - bes n3nomos bes n3nomos bes n3nomos
KoadduupeHT TemnepaTypHoro yamHeHNs MM/ (m-K)] 0,026 0,15 0,15

NPy NPOKNAAKE C IUKCUPYHOLLM XKeo60M

D16-40 0,04 0,04
D50 1163 /K] - 0,1 0,1
TennonpoBOAHOCTb [BT/(M-K)] 0,43 0,35 0,35
LLlepoxoBaTocTb TPY6 [MM] 0,007 0,007 0,007
Paboyee naBneHue (Makc.) [6ap] 10 10 10
Paboyas Temneparypa MakCuMym [°C] 95 90 90
KpaTkoBpeMeHHas MakcmanbHas
Temneparypa [°C] 100 100 100
(aBapus)
3awmTa 3awmra

Kncnopoanas mayans - 0T NPOHUKHOBEHUS 0T NPOHKHOBEHNS -
(8 cooTBeTCTBMM C DIN 4726) KMCROpOAA KMCROpOAA
KoHcTaHTa matepuana C - 33 12 12
Knacc ctpouTesnibHoro matepuana - B2 B2 B2
ﬁ/(leaMKﬁgmaanaﬂ / MUHManbHast °C] 450 /10 +50/-10 50 /10

paTtypa MOHTaxa
MuHuManbHbIN paanyc naruba
0e3 BCromoraTesibHbIX CpecTB - 5xd 8xd 8xd
d = auameTp Tpyos
MuHUManbHbIA paguyc naruéa
C NPY>XNHHBIM BKNaAbILLEM / C B 3xd a B
Tpy6ornoom
d = amameTp Tpyobl
MuHuManbHbI paguyc naruba 3—4 x d BogocHabxeHne 3—4 x d BogocHabxeHmne
¢ (hukcaTopamu nosopoTa Ang Tpy6 - - 5 x d BogocHabxeHue / 5 x d BogocHabxeHue /
d = amameTp Tpyobl OTOMNJeHNe 0TOMNEHNE
JloCTynHble AUamMeTpbl [MM] 16—-40 16—-63 16—-63

Taon. 1-5 TexHnyeckue xapaktepucTuk Tpy6/0pUEHTMPOBOYHbIE 3HaYEHNs]
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RAUTITAN — HOBOE NMOKONEHUE

0 OUTUHI T HALBXHBIE TS 1b3bl

6.1 OTAMYUTENbHBIE 0COOGEHHOCTU (OUTMHIOB M HAABUXHbIX MMNb3

Cnefmyet METb BBUAY Pasnnyune Mexay MUTUHraMin/HaaBMKHbIMU TANb3ami yHuBepcanbHor cuctembl RAUTITAN 1 dhuTvHrammu/HaaBumK-
HbIMY Tb3amm cuctembl RAUTHERM S st naHenbHO-ny4nUcToro OTONNEHNS/OXNaXAeHMS.

06nacTi NpUMeHeHUs (UTUHIOB U HAABUXKHBIX MMIb3

Boponposogp! OTonnexue MaHenbHO-NyyncTOE OTONNEHME / OXNAXKAEHNE
YHuBepcanbHble Tpyosl RAUTITAN stabil / YHrBepcanbHble Tpyosl RAUTITAN stabil / Tpy6bl oTonneHns RAUTHERM S
YHuBepcanbHble Tpy6sl RAUTITAN flex / YHuBepcanbHble Tpyosl RAUTITAN flex /

BomonposoaHble Tpyobl RAUTITAN his Tpy6bl otonneHus RAUTITAN pink

oo stabil o stabil IO eRAUTHERNAS

oo flexo o flexo

his pink

OUTHHMI HagBKHble rb3bl OUTUHM HaaBKHbIE Tnb3bl OUTHHML HaaByKHbIE rnb3bl

mher

m I |
i - =
[

Taon. 6-1  061acTvi MPUMEHEHNS (PUTUHIOB 1 HAABYXHBIX T/Tb3

Puc. 6-1  Hegonyctumas komburaums gutnnra RAUTITAN PX ¢ HaaBWKHON rvib3oi
RAUTITAN MX



RAUTITAN — HOBOE NOKONEHUE
6.2 OUTUHMM N HaABWXHbIE rMNb3bl cuctembl RAUTITAN
/’]S [peaHasHaueHbl A1st MOHTaXa CUCTEM BOJOCHAOXEHNS 1 OTO-
NeHUs;

- TEXHWKA COEMHEHUS C MOMOLLBIO HAZIBIXKHOW TH/b3bl, 00ECTIEYNBAIO-
LLias TePMETUYHOCTL B TEYEHIE [INTENBHOTO BpeMeHu, cornacHo DIN
1988, pabounm ctaHgaptam DVGW W 534, DVGW VP 625 n DVGW
VP 626;

- MPUrOAHOCTb AN MPOKNAAKMA Mof, LTyKaTypkoid cornacHo DIN 18380
(VOB);

- MPOYHOE COeMMHEHME, BOSMOXHA YCTAHOBKA B JIOOOM MECTE;

- OTCYTCTBUE YMNOTHUTENbHBIX KOMew, (Matepuan Tpyo cam CyXuT
YNNOTHUTENEM);

- MpOCTOTa BK3yabHOrO KOHTPOMS;

- BO3MOXXHOCTb Harpy»arb faBMeH1eM Cpasy e Mnocye MOHTaxa;

- OTCYTCTBUE 3ay)KEHUS «KWUBOr0» CEYeHus Tpybbl bnarofaps pas-
Ba/TbLIOBKE KOHLA TPYObI MPY MOHTAXE;

- (huuHra RAUTITAN MX anst nuTbeBoi BOAbI CAENaHbI U3 CrieLpanbHO
NIATYHW, YCTONYMBOI K BbIMbIBAHIO LIMHKA, cornacHo DIN EN 12164;

- OTCYTCTBWE OMACHOCTV NEPenyTaTb HALBIKHBIE MANb3bl, MOCKOSbKY
OHU efIMHbI [ BCEX TUMOB TPYO yHUBEPCANbHbIX cucTem RAUTITAN
L7151 TBEBOO BOAIOCHA0XKEHUS 1 OTOMNEHNS;

- MOHT@X COEMVHEHUIA ¢ nomoLLbio MHCTpymeHTa RAUTOOL, cneuu-
aNbHO NpeaHasHayYeHHoro Ans MoHTaxa cuctem RAUTITAN.

Puc. 6-2  OuturHrn RAUTITAN PX n3 PPSU (nomghermncysibghora)

Puc. 6-3  @uturrn RAUTITAN MX w3 natysy, RAUTITAN RX (6poHsa)

n RAUTITAN SX (HepxaBetoasi cTasb)

Puc. 6-4  HagsmwkHble rusib3bl RAUTITAN
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PaspeLuaeTcs 1cnonb3oBaTb MUTUHIM U HALBWKHBIE TW/b3bl
RAUTITAN PX, RAUTITAN MX, RAUTITAN RX wnu RAUTITAN SX
TOSbKO MPY MOHTAXXE BOJOMPOBOAA W OTOMIEHUS;

- Ha utuHry RAUTITAN PX cnenyet Hagsuratb TOSIbKO TANb3bl

RAUTITAN PX;

- He JI0nycKaeTcs COBMECTHOE 1CMNO/b30BaHme pe3bboBbIX (PUTUHIOB
RAUTITAN MX 13 natyHu ¢ pe3b6oBbiMu dutiHram RAUTITAN SX n3
HepXXaBetoLLEel CTanu;

- Henb3s CMeLLMBaTh coeanHnTeNbHble anemeHTbl RAUTITAN ¢ coeau-
HUTENbHbIMK 3nemeHTamn ans Tpy6 otonneHuss RAUTHERM S (na-
HENbHO-NYYICTOE OTOMNEHNE/OXNKAEHWE);

- HEeMb3s MCMONb30BaTh 151 NMUTHEBOTO BOAOCHAOXKEHUS (DUTUHI s
OTONUTENbHBIX TPYO (C PO30BOI MAPKUPOBKOW U COOTBETCTBYHOLLM-
M1 YKA3aHUSIMU Ha YNaKOBKe);

- Heo6X0AMMO NPaBMbHO NOAOKMPATL (UTUHIA U HAABUKHBIE TUMb3bl
Mo A1ameTpy W TONLLMHE CTEHKN;

- NPABUNbHOE COYETaHNE (PUTUHIOB MOXHO Y3HATb W3 IENCTBYIOLLErO
KaTanora.

MHhopmaLmo no AencTBytoLieMy 3akoHy 0 nuTbesoil Boge 1 DIN
50930 4acTb 6 MOXHO HailTy B TeXHMYECKOW WH(opMauum
RAUTITAN.

OuUTUHMM 1 HapBUIKHbIE Tb3bl RAUTITAN coBMeCTUMBI CO BCe-
My Tpyoamm RAUTITAN SDR 7,4. 3T0 OTHOCUTCS B HaCTHOCTW K
cucTeMam [ NMUTLEBOTO BOLAOCHAOKEHWS M3 MOMOYHO-6ENbIX
Tpy6 RAUTITAN his/RAUHIS 1 ans okpatleHHbIX B PO30BbIA LIBET
Tpy6 ang cuctem otonnenns RAUTITAN pink/RAUPINK.

JleTanbHyto MHCOpMALMI0 O JONYCTAMOM COYETaHUV (DATWHIOB 1
HaZBVMKHbIX TW/b3 C PaHee BbiMyCKaBLUMMIACS Tpybami Bbl MoxeTe
y3HaTb B Batuem 6t0po npogax REHAU.

JuameTpbl (UTUHIOB 1 HagBuXHbIX runb3 RAUTITAN
-16x2,2
- 20x2,8
- 25x3,5
-32x4,4
- 40x5,5
- 50%6,9
- 63x8,6



6.2.1 dUTUHMN

@OUTWHIN gNS CMCTEM NUTLEBOTO BOLOCHA0XKEHMNS 1 OTOMJIEHUS!

RAUTITAN — HOBOE NMOKONEHUE

OTnnyuTeNbHble 0COGEHHOCTU (DUTUHIOB AN CUCTEM
oTonneHunsa

DUTUHIN ANS CUCTEM NUTHEBOTO BOAOCHAOXKEHMS U OTONIEHNS

Pe3b6oBble @ 16-40 @ 50-63
uUTHIM
Marepuan MonudenuncynboH JlatyHb
duTUHIM Nog nanky u @ 16-63
3anpeccoBKy
Matepuan JlaTyHb Bponsa
@ 16-40
Martepuan Hepxasetowas cranb

Tabn. 6-2  QUTWHIM 151 CUCTEM MUTBEBOIO BOLOCHAOXKEHUS 1 OTOM/IEHNS

C 1997 ropa npoaykuus REHAU nomHOCTbIO COBMECTIMA C (-
TUHram o Wwryuepamm & 16-32.

Matepmanbi
- RAUTITAN PX: lMonudeHnncynboH;
- 0603HayeHre maTepuana: PPSU.
- RAUTITAN MX: J1aTyHb, YCTOMY1BAS K BbIMbIBAHUIO LIMHKA, B COOTBET-
ctum ¢ DIN EN 1254-3.
- 0603HaYeHne matepuana: CR;
- YCTOYMBOCTb K BbIMbIBAHMIO LIMHKA.
B mecTtax MoBbILUEHHOW TYpOYNEHTHOCTU 0ObIYHbIE NATYHHbIE
Cnnaebl NOABEPKEHbI OMPeaeNeHHoOMy BWaYy KOpPpO3uM — Tak
Ha3bIBAEMOMY BbIMbIBAHUIO LIMHKA. lcronb3yemble B YHIBED-
canbHblx cuctemax RAUTITAN gnst nuTbeBOro BOLOCHAOXEHS 1
otonnennst utuHrn RAUTITAN MX 13roToBfieHbl 13 crieuuasb-
HOWM NaTyHW, YCTOMYNBON K BbIMBIBAHUIO LMHKA, 11 UCMbITaHbl Ha
MPUrOHOCTb K nogaye nutbesoid Bofpl cornacHo DIN ISO 6509.
OUTWHIM 13 3TOr0 CNEeLanbHOro CTOMKOrO CrniaBa NPOBEPEHbI
Ha NPaKTUKE U MOTYT UCMONb30BATLCS AECATUNETUSMI
- YCTONYMBOCTb K 06PA30BAHMIO TPELLMH BCEACTBUE BHYTPEHHX Ha-
MPSHKEHMI.
Outuarn RAUTITAN MX 1 HagukHble ruib3bl RAUTITAN MX
yHuBepcanbHbix cuctem RAUTITAN ansg nuTbeBOro BOSOCHA0XeE-
HWSI 1 OTON/EHMS COOTBETCTBYIOT HOPMaM YCTOMYUBOCTY K 06pa-
30BaHUIO TPELLWH BCNEACTBIE BHYTPEHHIX HAMPSXKEHWIA COrmac-
HO paboyemy cTanaapty DVGW GW 393.
- RAUTITAN RX: bpoHsa B cootsetcain ¢ DIN EN 1982;
- 0603Ha4eHne mateprana: Rg.
- RAUTITAN SX: Hepxasetollas cTasb
1.4404/1.4408).
®utyHry narotosnensl B cooteetcTum ¢ DIN EN 10088, yacTb 3.

(MHpekc  matepuana

2L e

Puc. 6-5  OmnymnTesibHble 0COOEHHOCTV (PUTUHIOB LIS CUCTEM OTOM/IEHNS

®uTnHrn cuctembl RAUTITAN, 0TMeYeHHbIe po30BOi Map-
KUPOBKOW, NIN60 0603HAYEHHbIE HA YNaKOBKE, Kak UTUHI
NS OTONNEHNS], MOTYT UCMOMb30BATHCS TOMKO 15 MOHTA-
xa otonutenbHbix crctem RAUTITAN (Hanmp. -o00pasHble
MPUCOEANHUTENbHBIE TPYOKKM, T-00pasHble MPUCOEONHM-
TefbHble TPYOKM, KDECTOBUHBI);

- MPaBUNbHOE COYETAHME COBAMHNUTENbHbIX ANEMEHTOB MOXKHO Y3HaTb

113 IENCTBYIOLLErO KaTanora.




RAUTITAN — HOBOE MOKOJIEHUE
6.2.2 HapgBuXHble runb3bl

HagBuxHble runb3bl yHuBepcanbHbix cuctem RAUTITAN ans
NUTLEBOr0 BOAOCHAOXKEHUS U OTONMEHUSA

wd

Puc. 6-6  Hamanwras ramvsa RAUTITAN PG 0°7 Hanemxias rwnbaa RAUTITAN

PX us PVDF MX n3 natyHu

RAUTITAN PX RAUTITAN MX

%) 16X 2,2 MM 50 x 6,9 MM
20 x 2,8 MM 63 x 8,6 MM
25 3,5 MM
32x 4,4 mm
40x 5,5 Mm

Marepuan PVDF JlaTyHb, ycTonynBast
(NOAMBUHMN- K BbIMbIBAHMIO LIMHKA, B
JeHdTopua) COOTBETCTBUM

¢ DIN EN 1254-3.
[Tpumeyanns - [IByCTOPOHHEE - OHOCTOPOHHEE
MOAKITIOYEHME; NOAKIIOYEHNE;

- LIBET YepHbl. - L|BET faTyHu;

- KpYroBo¥ BbICTYM.

Taon. 6-4  HagewkHbie rvbasl RAUTITAN

- COBMECTUMOCTb CO BCEMM Tumamm Tpyb YHWUBEPCANbHbIX CUCTEM
RAUTITAN 15 nUTbEBOTO BOLOCHAGXKEHUS 11 OTOMNEHUS;

- TEXHVKA COEMIMHEHNS C MOMOLLIbIO HAZBVKHOM MNb3bl, 06ECNeyrBa-
t0LLAs FePMETIYHOCTb B TEYEHIE JSIUTENbHOMO BPEMEHMU:

- coorBetcTByeT DIN EN 806, DIN 1988 u pabouum cTaHaapTam
DVGW W 534;

- onycTMa AN NPOKNAAKM MOA  WTYKATypKOW COracHo
DIN 18380 (VOB);

- OTCYTCTBME OMACHOCTY MepenyTaTh HAABVKHBIE MMb3bl, MOCKOMbKY
OHU e[VHbI NS BCEX BIAOB TPYO YHMBEPCANbHBIX cuctem RAUTITAN
QNS NATHEBOTO BOAOCHAOXKEHMS M OTOMNEHUS;

- YCTAHOBJIEHHbIE NIATYHHblE HaBWKHble rub3bl RAUTITAN MOXHO
MpY NOCNENYIOLLEN PEKOHCTPYKLMM 3aMeHNTb Ha runb3bl RAUTITAN
13 PVDF.
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RAUTITAN — HOBOE NMOKONEHUE

6.3 OUTUHTN U HAJIBVKHbIE MIb3bl U1 OTOMUTESbHBIX 6.3.2 HapBuKHble rMnb3bl Ans OTONUTENbHbIX TPYO
Tpy6 RAUTHERM S

RAUTHERM S

[Tpy BLIGOPE (DUTWHIOB M HALBUXHBIX TS1b3 HEOOXOAUMO:

- He myTatb UTUHIK Ans otonuTenbHbIX Tpyd RAUTHERM S (crcTembl
MaHemnbHO-NYYMCTOr0 OTOMNEHNS/OXNAKAEHNS) C (DUTUHTAMKU APYTUX *
cuctem RAUTITAN; L

- obpallaTh BHUMaHWe Ha COOTBETCTBIE PasMepoB (HATUHIOB W Hajl-

BUDKHBIX TAMb3. |
Kpome Toro, TOYHOE COOTBETCTBUE KOMIMOHEHTOB COBAMHEHIIA MOXHO
MOCMOTPETb B aKTyanbHbIX Npaic-nueTax. e

6.3.1 ®utuHru gna otonutenbHbix Tpy6 RAUTHERM S -

Puc. 6-9  HagsuxHas rwis3a ans 1py6 RAUTHERM S

Mpumeyanus
(%] MpumeyaHus
10,1 x1,1 Mm KpyroBoii BbICTYN, OLMHKOBAaHHAs NaTyHb
14 x1,5 MM [1Ba KpyroBbIX BbICTYNA, OLMHKOBAHHAS NlATYHb
Puc. 6-8  @uTuHI 1oy HafBmXHyio rbsy 4 Tpyo RAUTHERM S 17 x 2,0 MM
20x 2,0 Mm
OuTUHIM ans Tpy6 RAUTHERM S 25523 W [1Ba KpyroBbIx BbICTYNA, OLMHKOBAHHAs NaTyHb
%) 10,1 x1,1 MM 32X 2,9 MM
14 x1,5 MM
17x2,0aw HaB/KHble MNb3bl 1S CUCTEM MaHemNbHO-NyYMCTOro OTomMe-
20x 2,0 mu HUS / OXN@KAEHNS HAZBUMAKOTCS Ha UTUHT TOMbKO OAHOW CTO-
25x2,3 MM POHOI, (hacKoi Mo HarpaBReHUio K QUTMHTY.
32%2,9 Mm
Marepuan OumHKOBaHHas naTyHb

Tabn. 6-5  QutnHry s otonuTenbHbix Tpyo RAUTHERM S

@ [MPOYHOCTb COBAMHEHMIA MPY MOMOLLY HAZIBXKHBIX MATb3 COrmac-

Ho DIN 18380 (VOB) no3BonsieT Npom3BoanTb NPOKNAaKy Tpy-
00MPOBOIOB B CTSPKKE, @ TAKXKE MOJL LUTYKATYPKON 663 peBm3u-
OHHbIX OTBEPCTUIA.
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2 TENNOuU3onauna on4a tryb0npPOBOAOB

CBefieHns, NPUBEEHHbIE B JAaHHON rnase,
AENCTBUTENbHbI TOMbKO AI:

yHVBEpcanbHoit Tpy6sl RAUTITAN stabil o sbil
yHIBEpCabHON Tpyobl RAUTITAN flex o e
his

TpYObI N1 NUTHEBOrO BOJOCHAOXKEHNS
RAUTITAN his.

21  06wwme 3apayn Tennousonauum Tpy6onpoBooB

Puc. 22 Kpyrmas nsonsims y6 RAUTITAN
- SaLLI,I/ITa XOJIOOHbIX prGOI'IDOBO,EI,OB 0T HarpeBaHus,

- 3aluTa 0T 06pa30BaHNs KOHAEHCATa;

2.3  Tennousonsauus GUTHHIOB
- COKpalLleHne noTepb Tenna; uust

- OrpaHuyYeH1e TenmomnoTePb ropsymx TpY6ONPOBOAOB; [lononHMTENBHO NS N3019UMK (DUTUHIOB, MPOBOAVMON Ha 00bEKTE,

- 3BYKOM30ML1S TPYOONPOBOAA; REHAU npenaraet cneayroLme yaobHble 415 MoHTaxa

- 3alluTa Tpy6onpoBOAa OT YNbTPAPUONETOBOM0 U3NYYEHNS; N30MALMOHHbBIE KOXKYXM:

- B HE60bLIOM 00bEME KOMMEHCALMS TEMMePaTyPHbIX - N30NALMOHHBIA KOXYX iN1S HACTEHHOTO yrofibHuka Rp 1/2”;
YANMHEHNI TPYO; - N30NALMOHHBIA KOXYX AN TporHUKa 16/20;

- 3alMTa OT MeXaHUYECKIX NOBPEX AEHWIA; - KpecToBuHbI RAUTITAN C 13015LMOHHBIM KOXYXOM.

- @aHTWUKOPPO3MOHHAS 3aLuTa TPY6ONPOBOLOB.
MpenycMOTPEHHbIE BAPUaHTbI U30MALMNA, @ TAKXKE TOMLLMHY
N30NISILIMOHHOTO COst HEOBXOAMMO COrAcOBLIBATH C 3aKA3UNKOM

W Apyrymu cyGnoapsi AYMKamu. é

24  lpeumyLiecTBa NPUMEHEHNS TPYO ¢ 3aBOACKOI
Tennonsonsiumen

- He TpebyeTcs Tennon3onsaums Tpy6 Ha MOHTaXHOW
[Ins CHKeHNS LWyma MOXET NMoTPeboBaTbCs NpoBeeHe pabot

NnoLAKe;

110 U30MSALMI JAXKe B TOM CNyyae, 8Criin HET HOPMATIBOB,

PEANMCHIBAIOLLX 3OS, - paLoHanbHas 1 6vaCTpa9I npoknazka Tpyo; ]
- NPV KCLIGHTPUYHON U30AALMN HE TPEBYETCS JOMOHUTESbHON

K NOBPEX/IEHII0 CTPYKTYPbI TPY60MPOBO/OB. ¢ DIN 18560-2 (aKT MCMbITAHWA MO YNYYLLIEHWIO KA4eCTBa

Heo6xoammo Bceraa 13onmpoBaTh Tpy6onpoBobl LIAro3ByKOU30ASLMN);
11 COBUHUTENbHbIE 3NIEMEHTbI. - HEDOMbLLME PACX0/bl HA TPAHCMOPTUPOBKY 1 XPaHEHMe.
2.2 Tennousonsauus Tpy6 2.5 Hopmbl n ykasanus
Bbl moxeTe npuobpectn Tpyosl REHAU ¢ 3aBoacKom 13onsumen Mpw n3onauum Tpy6onpoBoL0B HEOOXOANMO COBM0AATL
B PA3NINYHbIX MOAUDUKALUSX: CNeaytoLLie MOCTaHOBMIEHNS U HOPMbI,
- C Pa3NNYHO TOMLLWHON U30MALMOHHOIO C0S B COOTBETCTBUN - Tpy60npoBOAbI MUTHEBO BObI:

¢ DIN EN 806, DIN 1988 n EnEV; - DIN EN 806;
- C 30M5LMeN 13 BCMEHEHHOTO NOMU3TUIEHA C 3aKPbITbIMM - DIN 1988 (xonogHas nuTbeBas BOAA);

nopamu ¢ KOAKCTPYAMPOBAHHOM, HErMIPOCKOMUYHOM - NOCTaHOBNEHUE 06 3KOHOMUM 3HEPrUN

MNONNATUNIEHOBON MIIEHKON; (EnEV, ropsyas nutbeBas BOAa);
- B Kpyrnou (opme; - MECTHbIe HOPMbI 1 YKa3aHus;

- B 3KCLIEHTPpHYeCcKon hopMe;
- NpeaBapuUTENbHO NOMELLEHHbIE B 3aLLUTHYHO TPYOY
13 NONN3TUNEHA.

3onnpoBaHue Tpyd REHAU, ans KoTopbix
He NpeaycMOTPeHa 3aBOACKasH N30sLus, 00eCneYnBaeTcs
HEMOCPEACTBEHHO Ha 00bEKTE.

Puc. 2-1  [psamoyronbHas nonsums 1py6 RAUTITAN
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2.6  PacnpepeneHue TennonM30NSaLMOHHBIX CNIOEB MO TONLLMHE 19 TPYOONPOBOLOB CUCTEMbI BOLOCHA0)XEHNS B COOTBETCTBUM ¢ ENEV
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Pue. 2-3 MoHTaxHble cuTyaLmm npy n3onsumm préonposoaos

N7 lonk3osaresns 1

N2 lNonb3oBatess 2

U HeotannmBaemble nometeHus
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MuHUManbHas TOALLWHA KPYToiA

Ne MoHTaXHas cuTyauus U30/IAALMN NPY TENNONPOBOAHOCTH
A = 0,035 Br/(MK)

@" BHyTpEHHW ouameTp Tpyo < 22 MM 20 MM
BHyTpeHHMiA anameTp Tpy6 22—35 MM 30 Mm
BHyTperHuiA anameTp Tpy6 35—100 MM PaBHa BHYTpeHHEMY auameTpy Tpyo
BHyTpeHHMiA anameTp Tpy6 > 100 MM 100 Mm

B cnenytoLmx MOHTKHbIX CUTYaLmMAX LOMYCTUMb! OTKIOHEHUS OT 0OLLENPUHATBIX 3HAYEHUI TOMLLHBI M30NSLMOHHOIO CIOS:

50% 0T HOpMBbI,

YKa3aHHOW B MyHKTe A
Tpy6onpoBoAb! 1 apmatypa B COOTBETCTBUM C MYHKTOM A B MPOEMax CTEH W MOTONKOB, B MECTAX NEPECEYEHNS

Tpy6ONpPOBOAOB, B MECTaX COBAMHEHNS TPYGOMPOBOAOB, Y LIEHTPaNbHbIX CETEBbIX PACTPEASNNTENbHBIX Tennousonsums

Tpy6ONpPOBOLOB. npon3BOANTCA Ha
MOHTaXXHOW NnoLiagke

@ 50% OT HOPMbl,

Tpyb6onpoBOabl LEHTPaIbHOM OTONUTENBHOM CUCTEMbI B COOTBETCTBUM C MYHKTOM A, KOTOPbIE ObINN YKB3AHHOM B MYHKTE A

nponoXeHbl nocne 1 aHeapg 2002 rofa, B 4acTax 34aHns Mexy 0TannBaeMbIMU NOMELLEHUAMI Tennousonauus
Pa3UYHBbIX NOSb30BATENEN. Npou3BOANTCA Ha

MOHTA)KHOI MoLWamKe

Tpy6onpoBofebl, YTO 1 B NyHKTE C, NPONOXEHHbBIE B NOAY. 6 MM

® Het Tpe6oBaHuii.

OfHaKo no cneaytoLwmm

B cnyyae ecnm Tpy6onpoBOfbl CUCTEMbI LIEHTPASIBHOIO OTOMEHNSt B COOTBETCTBUM C MYHKTOM A HaXoAATCS
y pYBOnpoBoA eHTD y " NpU4nHaM n3onauma

B OTANIMBAEMbIX NMOMELLEHWAX UK HaCTAX 3AaHNA MeXIy oTanimBaemMbiMi NOMeELLEHNAMN OAHOIO

Monb3oBaTeNs U UX TEN00T/AAYA MOXKET PEryiMpoBaThCs MOCPEACTBOM OTKPbITbIX PEryNUPYIOLX YCTPONCTB, HeooxoAvMa:

TO K MUHUMATbHO TOMLLMHE U30NALIMOHHOMO CAIOSH HE MPe/IbsBAAETCA HIKaKUX TPEGOBaHIAI, - CHVXeHWe TennooTaauu;
- 3BYKOM30N1ALNA;
- 3aluTa Tpy6onpoBoa.

Taon. 2-1  PacripeseneHue n3osuMOHHbIX C/I0EB 110 TOLLMHE /151 TPYOOMPOBOLOB CUCTEMbI OTOMVIEHNS

" Mpu nepepacyeTe TenNoNpPOBOAHOCTY A1t NPEABAPUTEIbHO U30MMPOBAHHOI C MOMOLLIO KPYITIOH U30NALIAN YHUBEPCAbHOM TPYGbI
RAUTITAN 16 1 20 [A = 0,040 B1/(mK)] nonyyaem TOALMHY U3ONSLUOHHOMO COS B 9 MM. IKCLEHTPUYHAS U3OASALUS C TONLLMHOM
N30NALMOHHOIO CNost 9 MM PABHOLIEHHA C TOYKI 3pEHMS TEN00TAAYM N0 OTHOLIEHMIO K KpYrnoi u3onauui 9 mm. Moatomy onyckaercs
CMOMb30BaHME 3KCLEHTPUYHON 130M1ALMN B COOTBETCTBUM C ENEV (npunoxenne 5, Tabnuua 1, ctpoka 7).
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2.7 3aBopackasg Tennousonsiuusa Tpyo, 06nacT NPUMEHeHUs

XapakTepucTuku OTonuTenbHbIE TPYOONPOBOALI HA NEPEKPLITMN
KoHcTpyKuus IKCLEHTPUYHAS, MPAMOYrofibHas opma
N30nSLAN

@ 1py6 16/20
TennonpoBoAHOCTb A = 0,040 BT/(mK)
Marepuan 30naums n3 BCNEHEHHOM0 NONNATUIEHA:

- KOSKCTPYAMPOBaHHas C 3aKpPbITbIMYU NOpamu;

- C KOIKCTPYAMPOBAHHOW, HEFUrPOCKOMUYHOW NNEHKOW 13 NOANATINEHA.
CBoiicTBa - Boicokast apeKTUBHOCTb OrpaHUYeHns TeNN00TAAYM;

- BbICOKAS NPOYHOCTb HA NEPeKPbITHY;

- He TpebyeTcs [ONONHATENbHON NPOKNAAKN BbIPaBHUBAIOLLETO C10s B cO0TBETCTBIM C DIN 18560-2
(aKT vcnbITaHus no yNyyLleHMI0 Ka4ecTBa Laro3ByKoU3onsLn);

- IErKO BCTPANBAETCH B LIATO3BYKOU3ONALMIO;

- Manas BbicoTa nosna.

Mpumepbl NPUMEHeHNs

TonuwmHa nsonauun S = 26 MM

@) (©) s0%

®

6 MM TonmHa n3onsduum S = 9 Mm

@ HeT TpeGoBaHuil llcnonb3oBaHie — BO3MOXHO

Taon. 2-2 O6nactv npumeHeHns TpY6 ¢ 3aBOLCKON U307ISLMEN

O Wsonsums 4515 Tpy60npoBOLOB CUCTEM OTOMIEHUS COMMAcHo EnEV

O W3onsums Ans Tpy60npoBOLOB XONOAHOM MTbEBOM BOAbI cornacHo DIN

1968-200

O W3onsums ans Tpy60npOBOAOB rops4en BOgb! 1 LMPKYISLMOHHbIX
TPy60rPoBoAoB cornacHo DIN 1988-200

CTshKKa

lneHka
Tennounsonauus/waro3ByKon3onsLms
CBS3yt0LLMIA Cnon

BbipaBHMBAtOLLMIA CNOV

Tpy6a (16 nnu 20)

Hecyllee nepekpbiTe

Nooswn o
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CucTeMbl OTONNEHNS U NUTLEBOrO BOAOCHAOXKEHUS

Kpyrnas nsonauus

B 3alTHOM TpybonpoBoae

16/20

16/20

A = 0,040 B1/(mK)

30nauums 13 BCNEHEHHOr0 NONUATUMEHA:
- KOKCTPYAMpOBaHHAsA C 3aKPbITbIMI NMOpamMu;

- C KO3KCTPYAMPOBAHHOWN, HErUIPOCKOMUYHOW MNEHKON

13 NONN3TUNEHA.

A3roToBREHO 13 MAFKOT0 3N1aCTUYHOrO U30ASLIMOHHOrO MaTep1ana
B cootBeTcTBUN ¢ DIN 4109:

- MaTepuan nonnaTuieHx;

- TEPMOCTOMKOCTb 10 +105 °C.

- 3auimTa 0T 06pa30BaHMs KOHJEHcaTa 1 HarpeBaHus

B cooTBeTcTBMM ¢ DIN 1988, yactb 200;
- NS OrPaHNYEHNs TENOOTAAYN;

- YHMBEPCabHO NPOKNaablBaeTCA B HECYLLNX MOMax, waxrax

W yrny6nexunsx CTeH.

- 3almTa ot 06pa3oBaHus KoHaeHcaTa B cootseTcTaun ¢ DIN 1988,
yacTb 200;

- IpU nepeceyeHnn AeopMaLIOHHbIX LWBOB;

- B KAQYeCTBE 3alLMThl B MECTE BbIX0a TPYObI
K pacnpeaenuTenbHoMy KONIEKTOPY.

=
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3 S3ALLUUTA OT WHYMA

CBeaeHus, npuBefeHHbIE B LaHHON rNaBe,
AENCTBUTENbHbI TOJIbKO ANt

J...stabil ..., yHuBepcanbHoil TpyGl RAUTITAN stabil

o flexe,  yHuBepcanbHoi TpyGbl RAUTITAN flex

his TPYObI iNA NUTHEBOrO BOAOCHAOKEHMWS!
RAUTITAN his.

3.1 Meponpuatis N0 yMEHbLLEHWIO Wyma

Mpy NPOEKTUPOBAHNI HEOOXOAMMO:

- N36eratb PacnonoXeHus N30MpPYeMbIX MOMELLEHNIA PALOM
C NMOMELLEHNAMM C CAHUTAPHO-TEXHNYECKIM Y310M;

- BbIOMPATb YAA4HOE C TOYKM 3PEHMS 3BYKOU3ONALMY
PACMONOXKEHNE CAHUTAPHO-TEXHNYECKOTO 000PYA0BaHMS,
apmatypsbl 1 Tpy60NpoBO/0B;

- NPUMEHSTH YHIBEPCasbHble Tpyosl RAUTITAN ans nuTbesoro
BOJ0CHAOXEHMS 11 OTOMMEHUS (3BYKOM30NMPYIOLLME CBOWCTBA);

- CHWXAaTb [aB/eHue B Tpy60NpoBOE;

- Y4NTbIBATb CKOPOCTb MOTOKA;

- NPaBU/IbHO BbIGMPATL KPEMNEHUs Tpyo 1 apMaTypbl;

- AICMOMb30BATh apMATYPY C HU3KUM YPOBHEM LLYMA;

- N36erarb «akyCTUYECKIMX MOCTIKOB», M0 KOTOPbIM NepefaeTcs
CTPYKTYPHbIA LLYM;

- n36eratb NPSMOro KOHTaKTa COeLMHUTENbHBIX KOMMOHEHTOB
1 TPYO C KOPMYCOM 3[aHus;

- BbINOJHUTb N30LMI0 BCEX TPYOGONPOBOAOB;

- ACMOMb30BATh MATKUE U 3N1ACTUYHbIE N30ALMOHHBIE MaTepuasbl
(Hanpuvep, NpeaBaprUTENbHO M30NIMPOBAHHBIE TPYObI
C U30MALMOHHBIM MaTepUanom U3 BCEeHEHHOro NonaTuIeHa
C 3aMKHYTbIMU nopamu);

- ACMOMb30BATH XOMYThI AN TPYO C LLYMOU30MMPYHOLLAMN
npoKnagkamu;

- ACMOMb30BATbH U30NALNOHHBIE KOXYXU.

3.2 [peumyuiectsa UCMosib30BaHNA YHUBEPCANbHBIX TPYO
RAUTITAN pnst nuUTLEBOI BOAbI M OTONNEHUS

Puc. 3-1 VI30151UMOHHBIN KOXYX 151 HACTEHHOIO Yro/lbHuka

Puc. 32 Koxyx 1151 DOTOYHOIO HACTEHHOIO YrOfIbHUKA C BHYTDEHHEN pe3s0oit 1/2”

@ - BbICOKIE 3BYKOM30MMPYIOLLME CBONCTBA MaTepuana Tpyo
REHAU n3 PE-Xa;

- 3BYKOMOTJIOLLEHIE HACTEHHbIX YrONIbHUKOB 61arofops
MPUMEHEHIIO 3BYKOM3ONALMOHHbBIX KOXXYXOB ANHHBIX/KOPOTKNX;

- 3BYKOM30MSLMS TPONHUKOB NOCPEACTBOM 3BYKOM30MSLMOHHbIX
KOXYXOB;

- 13014LuMsa Tpy6 3aBOLOM - U3rOTOBUTESNEM;

- MPY 3KCLEHTPUYHOV 3BYKOU30MSLMUMN HE TPpeBYeTCs NMPOKaaKu
[OMOJTHUTESNBHOT 0 BbIPABHMBAIOLLETO €105 COrMIacHO HopMam
DIN 18560-2 (aKT ncnbITaHns no ynyyleHno kKayecTsa
LIAro3ByKomn3onsLmm).
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3.3 Llymounsonupyrouine xapakTepucTKn TpyoonpoBoaos

L [a6 A]
40
1/2"
35
30 4 15x1
25
3
20— 16 x 2,2
2
15
10
y
5 T T T T ™ P
1 2 3 4 5 [6ap]
Puc. 3-3  Pesynbtar ncrbmarHus VIHCTUTyTa um. QpayHxohepa: CoaBHUTESTbHbIN aHAN3

LLYMOVISOTIMDYIOLLIVIX XaPAKTEPUCTVIK MATEpasos 1pyo
L — nopor wyma,
D — [1aBrieHme MoToKa,
1 — REHAU n3 PE-Xa;
2 — mefb;
3 — OLMHKOBaHHas CTalb.

Mpwn akcnnyatauun TpY60NPOBOAA LM YACTUYHO NEPEXOaNT

B CTEHKM TPYO, YaCTWYHO B BOASHON €TONG. OT CTEHOK TPyoO
BUOpaLIMS NepeaeTcs CTeHaM 1 HanoibHOMY MOKPLITH.
NHCTUTYT cTponTeNbHOM (huanki um. OpayHxodepa uccnenosan
XapakTepucTUKM 3ByKonepeaayn Tpyo u3 matepuanos REHAU

13 PE-Xa (RAU-VPE), mey 1 OLIMHKOBAHHOW CTanu.

YpoBeHb LyMa Tpy6 Tpex pacnpocTpaHeHHbIX HOMUHATBHbIX
[MaMeTPOB U3MEPSIICA 11 CONOCTaBNANCS NP NOCTOAHHBIX
YCNOBUSIX, TAKUX KaK [aBfieHne XNUAKOCTU 1 PACXOL.

PesynbTaThl UCCnefoBaHns 3BYKOMOrNOLLEHNS NpeCTaBeHb
rpauyeckmn Ha puc. 3-3.

PesynbTaThl yKasbiBaKOT Ha HA3KWIA YPOBEHb Nepeayu wyma ans
Tpy6 13 matepnana REHAU u3 PE-Xa, B 0Tninyue o1 Tpyob

13 meTannos. imeHHo noaTomy Tpy6osl REHAU 13 PE-Xa
PEKOMEH/I0BAHbI [111 MOHTaXa CUCTEM B 3[,@aHUSIX C NMOBbILIEHHbIMY
TPe60BaHMSIMM K LLIYMO3aLLNTE.
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CepTudukatsl Ans OTAENbHbIX KOMIOHEHTOB CUCTEMbI
(Hanpumep, 3ByKOWU30NSLMOHHbBIA KOXXYX) cornacHo DIN
4109, «3BYyKOM30/15LMS B CTPOUTENBCTBE HA3EMHbIX COOPYXKEHNIA»,
He TpeoyloTes.
Mpu ncnonb3oBaHuu meTannononmmepHbix Tpy6 RAUTITAN stabil
YPOBEHb LyMa TPYO OyAeT Bbille, YEM MPU UCTI0Nb30BAHNM JPYriX
Tpy6 REHAU 13 PE-Xa BcnefcTeue npuMeHeHns
KOMOMHMPOBAHHOIO MaTepmana. pu aTom nokasaresnu
LLIYMOW30IMPOBAHIS HE NPEBbILLIAIOT 3HAYEHWI, XapaKTEePHbIX
LN METaNNNYecKnx TpyOGonpoBOAHbIX CUCTEM.



4  TEMNEPATYPHbIE YOJIMHERWA

41  OCHOBHblE MONOXEHUS

B COOTBETCTBUM C 3aKOHAMU (DU3VKI MaTepuan Tpyo paclumpseTcs
MPW HarpeBaH1m1 1 CYXaeTcs Npu OXNaX AeHUN.

IT0 ABMEHNE, HE 3aBUCSLLEE OT MaTepuana, u3 KoToporo caenaHsi
TPYObI, HYXKHO YYUTbIBATb NPY OTKPLITOM NPOKNAAKE BOAONPOBOAHBIX
11 OTONUTENbHbIX KOMMYHIKaLMIA. CKa3aHHOe 0THOCKTCS

1 K cuctemam RAUTITAN.

TemneparypHbIe YAIMHEHUS BOSHUKAIOT NPEVMYLLECTBEHHO U3-3a
M3MEHEHMI TeMNepaTyp MOHTaXa, 3KCTyaTaLun 11 OKpyXatoLL el
cpenbl. Bo Bpems MOHTaxa Heobxoaumo npeaycMoTpeTb
L0CTATOYHYIO CTerneHb CBOOObI TPYOONPOBOAA, a TakXe
ONPEeLENeHHbIe I0MYCKM Ha YBENNYEHINE AnUHbI. oN0fHUTENbHbIE
[-06pasHble unu [1-06pasHbie KOMMNeHcaTopbl HEOOXOAMMbI 00IbLLEN
4acTbto NPU CUMbHBIX TEMNEPATYPHbIX YATMHEHNSX TPYO.

4.2 Mpeumywectsa cuctembol RAUTITAN

@ HanmeHbluve TemneparypHble YIyIMHEHS XapakTepHbl Ast

CneayroLLyx Tpyo:

- meTannononumepHas Tpy6a RAUTITAN stabil;

- yHuBepcanbHas Tpy6a RAUTITAN flex ¢ hmkcupytowmm
Xenoobowm;

- otonuTenbHas Tpyda RAUTITAN pink ¢ hukcupytoLmm
Xenoobowm;

- BogonposogHas Tpy6a RAUTITAN his ¢ hukcupyrowmm
Xenoobowm;

- BO3MOXHOCTb MpeaycMaTpuBaTh HeGOMbLLVE KOMMEHCATOPbI
npw nenonb3oBaHuy rokux Tpy6 REHAU 13 PE-X;

- NErKWiA 1 yAOOHbI MOHTaX (UKCUPYIOLLENO Xenooba.

4.3  PacyeT TemnepaTypHbIX yANUHEHWIA TPy6ONpoBOaa

TemnepatypHble YANHEHUS PACCUATLIBAIOTCS MO CEeaYIoLLeN
hopmyne:

AL=qa-L-AT,

roe

AL = TemnepartypHoe YanMHeHNe B MM;

0 = KO3(MULMEHT TEMNEPATYPHOTO YAJIMHEHNS B MM/M - K;

L = nnvHa Tpyobl B M;

AT = pa3HOCTb TemMnepaTyp MOHTaxa u akcnyarauun B K.
KoadruneHT TemnepaTypHOro YAIMHEHUS ONpeaenseTcs

B COOTBETCTBUW C 1CMOMb3YEMbIM TUMOM TPYObI C YYETOM
BO3MOXXHOW [JOMONHATESIbHON YCTaHOBKY (PUKCUPYIOLLLEro Xeno6a.

OnpepeneHnne AnnHbI TPYO6bI L

[lnvHa TpyGbl L paccunThiBagTCA UCX0AS U3 NPeayCMOTPEHHON
3aKa3yuMKoM AJUHbI TpyGonposoaa. OHa MOXET ObiTh pasouTa
Ha 4acTu MyTem YCTaHOBKM HENoABIKHbIX 0Mop

WAV [LONONHNTESbHBIX XOMYTOB.

Onpepenexne pasHocTy Temneparyp AT

Mpv ONpeaeneHnu pasHoCTH Temnepatyp AT yuuTbiBaeTca
TeMnepaTypa MOHTaxa 1 MUHUMASbHbIE U MAKCUMAaTbHbIE
TeMnepaTypbl CTEHOK TPy6bl BO BPEMS SKCTITyaTaLuK, a TaKxe
B HEHArPY>XEHHOM COCTOAHIN.

Tun Tpy6bI & Tpy6bI KoathdpuumeHt KoHcTaHTa
TeMnepaTypHoro marepuana C
YIJIMHEHUS
a (Mmm/m - K)

®opmysbl AL=a-L-AT Lgs = C-vd, AL

RAUTITAN stabil . stabil 16-40 0,026 33

RAUTITAN flex,his oo flexo his 16-63 6e3 ukcupytowero xenoba 0,15 12

RAUTITAN flex, his o flexe his 16-40 ¢ uKCHpyIoLLMM XXenobom 0,04 12

Tabn. 4-1  KoaghpmumeHTs! TeMIepatypHoro yaIMHEHNS 1 KOHCTaHTbI Matepuana Ayis pacyera KOMIeHcaropoB TeMAEPATYPHbIX YAIMHEHWI TPYOb!

29



5 KOMMNEHCATOPbI TEMMNEPATYPHbIX

YIJIMHEHUU TPYB

TemnepaTtypHble yASIMHEHNS TPYObl MOXHO KOMMEHCUPOBATb
YCTaHOBKOW KOMNEHCATOPOB. B 0CO6EHHOCTU 3TO
akTyanbHo ana Tpy6 REHAU 13 PE-Xa B cuity anacTu4HOCTY

matepuana.

KomneHcaTop — 9T0 NOACOEANHEHHbI CBOOOAHO Y4aCcTOK TPYObI,
KOMMEHCUPYIOLLWIA INHENHOe yaauHeHne. InnHa nneya
KOMMEeHcaTopa 3aBMCHT raBHbIM 00pa3oM 0T MaTepuana

(koHcTaHTbl MaTepuana C).

KomneHcaTopbl 06bI4HO YCTAHABNNBAIOTCSA B MECTAX U3MEHEHNS
Hanpa.eHns TpybonpoBoaa.

Mpn MOHTaXe 113 ASINHHbIX OTPE3KOB TPY6 AN KOMNEHcaLmm
TemMnepaTypHbIX YAIMHEHWA YCTAHABAMBAKOTCS AONONHUTENbHbIE
KOMMEHCATOPbI.

OuKeupyroLLme xenoba Ha KOMNEHCATOPbl He YCTAaHABUBAKT, YTOObI
HE HapyLIMTb U3rnb Tpyobl.

Puc. 5-1

30

KomneHcatop
Lgs — JUMHA 171€4a KoMMeHcaropa
X — MUHMMAalIbHOE PacCTOSIHUE OT CTEHbI



5.1  PacueT AnuHbl nievya KomneHcartopa PacyeT nHbI neYa KOMNEHcaTopa s YHUBEPCanbHOM TPYGbl

MuHumanbHas AnvHa nneyva komneHcartopa (BS) paccunTbiBagTcs

no cneayloLLeli hopmyne: RAUTITAN stabil
ooo.ostabil

Lgs =C-vd, AL
AL=a-L-AT

roe:

L, = ANMHA NfieYa KOMNeHcaTopa, M; AL = 0,026 Mm/MK - 7 m - 50 K

d, = HapyXHblit AameTp TpyGbl, MM;

AL = TemnepaTypHoe YAIUHeHe, MM; AL=91 MM

C = KOHCTaHTa marepuana Tpyobl.

L = C-v/d,- AL

DUKCUPYIOLLIE XKEN0Ba, @ TAKXKEe XOMYTbl Ha KOMIEHCATOpbl  Lgs =33 - v/ (25 MM - 9,1 M)
He YCTaHaB/MBAIOT, YTOObI HE HAPYLINTL U3rMG TPYOLI.
J 24 Py Ly = 498 MM

PacuyeT gnuHbl nneya komnexncatopos ang Tpy6 REHAU
13 PE-Xa, CMOHTUPOBAHHbIX C (HMKCUPYIOLLMM XKeNno6om

o flex oo his
AL=o-L-AT

AL = 0,04 Mm/M-K -7 m-50K

AL =14 MM
Lys = CVd, AL

Lg=12.v (25 MM - T4 MM

Ly = 224 MM
Puc. 5-2  [1-06pa3Hbiii KomneHcatop
Les  AJMHA NNIEYA KOMNEHCATopa
AL TemnepaTypHoe yanuHeHve AHanus pesynbtaToB
L nnuea Tpy6hl ) .
FP HenojiBixHas onopa YnusepcanbHaa Tpyoa RAUTITAN stabil 3a cuet anomuHneson
GS  cKOMb3ALNIA XOMYT 000J104KM MEET MeHbLLEE TEMNEPATYPHOE YAJIMHEHNWE, YeM TPYOb
REHAU u3 PE-Xa. OgHako Tpebyemas [iuHa nneya komneHcaropa
5.2 Tpumepsl pacyeToB Ans Tpy6 REHAU 13 PE-Xa 0Ka3blBaeTcsl MEHbLLE 3a CYeT
[17UHa TpyGbi, 4be TEMMEPATYPHOE YLTMHEHNE HEOBXOIUMO ANACTUNHOCTY MATEpUana. [insi METAnNONONNMEPHLIX TPYG
CKOMMEHCHPOBATb, COCTABASET 7 M. PaaHuLLa TEMMEpaTyp MeXAy RAUTITAN stabil, npu Tex e napameTpax sKkcryarauny,
TemnepaTypoii MOHTaXa 1 MaKcMabHOi TeMMepaTypoil MoTPEGYeTCA YCTAHABIMBATb NP MOHTaXE GonbLive
aKcnyaTaunm coctasnset 50 K. HapyHbli amameTp Tpy6bi — 25 v, KOMMEHCATopsl, Yem And Tpy6 cuctemsl RAUTITAN sa cueT
Kakasi noTpe6yeTcst An1Ha nnieya KOMMEHcaTopa B 3aBUCUMOCTM BbICOKOM KOHCTaHTbI MaTepuana Ana Metannios.

OT TUMNa TPyObl.
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6 PACHETHbIE AWATPAMMbI AN1A ONPEAENEHNA
AJIAHBI NJTEYA KOMMNEHCATOPA

YuusepcanbHble Tpy6bl RAUTITAN stabil & 16-40

stabil

AL [vv]

§ T T4
25 — % //100K ) /;0 / :/32 / 25
90K o
20 //2? :E / / 20
s s
10 /Zé/////ﬁ g :ZE //// // 0
5 Zéff/zj/ o /AV °
ééf:::/// 10K l

(=
01 2 3 45 6 7 8 910

AL [mm]

32

0 200 400 600 800 1000 1200
L [m] Lgg [MM]
ﬂ TeMIeparypHble yaIMHeRNs AL TEMINEeparypHoe y/IMHeHe AT pasHuLa Temneparyp
E onpeneneHne JnHsl feda Komnedecaropa L JUImHa Tpyobl da HapyXHbIi auameTp TpyObl
L

JUMHa 1171e4a KoMneHcaropa



Tpy6bl n3 REHAU u3 PE-Xa, & 16—63, 6e3 dimkcupytowLero xenoba

o flex o his
ST o o BB 8] 4]
g 130 IOC:O,15 %J //// 0K // 20// /32// /5.)0 // 130 E
g 120 / 4 180K / 120 4
/ m | [/ /]V
110 7 10K 17777 1o
100 L/ / / 100
AA A ook AV /
? YT [TIVIA7 T 1
0 A7 o o
AN AN |~ [ [/ 1]/
70 TV - / / / / / /0
60 / A 40K : ) 60
AP e4s [/ /
50 ——t o i 50
N REw/Z e %8k 11 ;
30 y/ ,// ] 20K ////, {/ 20
A L+ Vi), 20
20 7 — 4
L—1 11—
] | | . \ 4 0
00 12 3 45 6 7 8 910 0 200 400 600 800 1000 1200
L [m] Lgg [Mm]
ﬂ TeMIIEPATYDHBIE YASIMHEHNS AL TeMIIEPATYPHOR YIMHEHNE AT DpasHuLa Temneparyp
E onpeneneHne 4inHsl fe4a KomneHecaropa L JUmHa Tpyobl d, HapyXHbIV anameTp TpyOb

L, JUIMHA 1171e4a KomneHcaropa
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Tpy6bl n3 REHAU u3 PE-Xa, & 16—40, ¢ (hmKcupyoLwmum »Xenobom

34

L

BS

J/InHa rie4a KomreHcaropa

flex his
40 100K T T 40
- g, 16 / 25 40
E OC=0,04 l\/l_ //90K 20/ 39 E
= A 3
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/) /// ZN / /
/ / / ¥ 60 K / /
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ﬂ TeMIEePaTyPHbIC YIIMHEHNS AL TeMIEePaTypHoe YAIMHEHNE AT pasHuLa Temneparyp
E onpesieneHne JIMHbI r1eya KomneHcaropa L JUIMHa TPYObI d HaPYXHbIV JUameTp TpyGbl



Tpyo6bl n3 REHAU u3 PE-Xa, & 50 1 63, 6e3 (hmkcupyoLLero xenoba

o flex his
100 100 K — 100
MM 0, 50/ 93
90 a=0,1 WK 90K 90 -
= 80 =
= 80 480K =
< / E / / <
70 / / 70K 70
60 AN A 160K / / 60
% /
50 // NA A sox 50
NN
40 YW A 2 40K 40
NV P / /
30 A / — 30K 30
20 % 44 ; e 20K 4, 20
L—1 /
10 /éé/ {10k // 10
/////
0 — / 0
01 2 3 45 6 7 8 910 0 200 400 600 800 1000
L [m] Lgg [MM]
m TEMIEPATYPHBIE YSNHEHIS AL TEMIEPATYDHO® YIIMHEHNE AT DasHLa TeMneparyp
E onpeieneHne AnHbl ieqa KomneHecaropa L JUIMHa TpyObl d HapyXHbI Auametp Tpyobi

L

25 [UMHa 71eYa KoMneHcaropa

a
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7  OUKCUPYIOLLIN XXENOB

MpenmyLecTsa ncnonb3oBaHns UKCUPYIOLLLErO XeJlo0a

- YMeHbLUEHe TeMnepaTypHbIX YAIMHEHNA TpYy60NpOBOAS;
/,E - CHV>XEHWe 0CEBOW HarpysKku;
- NIPeI0OXpPaHeHne 0T NPOBUCAHMS 11 GOKOBBIX NPOr60B;
- MOBBILLEHUE XXECTKOCTY U3r1O0B;
- YBEINYEHWE PACCTOSHUS MEX Y KPEMNEXHbIMU XOMYyTamm
[0 2 M HE3aBWCKMO OT JuameTpa Tpyobl;
- aKKYpaTHbIA BHELIHWUI BUL, B Cy4ae OTKPbLITOM NPOKNaAKM
Tpy6 REHAU 13 PE-X;
- YIOOHbIV MOHTaX;
- KpenneHne HenocpecTBeHHO Ha Tpyoy.

71 TpuHUuUn gencTeus

DUKCUPYIOLLNIA XXeN0b 0XBaTbiBAET TPYOY NpumMepHo Ha 60%

1 6narogaps cBoen hopme He TPebyeT AanbHENLLEro KpenneHus.
[1NOTHbINA OXBAT TPYObI 1 TPEHWE NPEAOTBPALLAIT NPOrubbI

1 yMEHbLLAKOT TEMNEPATYPHbIE YAJIMHEHNS.

Puc. 7-1  Qukcupyrowmii Xenob B paspese
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7.2  MoHTax (hmkcmpyroLero xenoba

Ha yronbHuUKN MUKCUPYIOLLATA XKeNnob nam Apyroi Kpenex
HE MOHTUPYETCS.

KpenneHnue K Tpy6e

Puc. 7-2

DuKCHpYOLLI XEs100 JOIKEH HE JOXOANTb [0 HAABWKHON MTb3bl HA 2 MM

OUKCUPYIOLLMI XEeNo6 JOMKEH MOHTUPOBATLCA N0 BCE ANNHE
Tpy6bl, HE OXOAA 10 HALBKHOM Mb3bl HA 2 MM, MOCKOSbKY
YMEHbLLEHIE TEMMEePATYPHbIX YAMMHEHWNIA BO3MOXHO fULLb B 3TOM
cry4ae.

PaccTosiHUA MeX Ay XoMyTamu

e |'=f' [ e

Puc. 7-3

MakcumarnbHoe paccTosHNe MExAy XoMyTamu

MakcumanbHoe paccTosHnE MEX Ay XOMyTaMi B Cly4yae
CNoNb30BaHUs (UKCUPYIOLLETO Xenoba coCTaBNseT 2 M 1
N06bIX & Tpy6. PaccTosiHMe 0T KOHLLA TPY6bI K TOYKN U3MEHEHNS
HanpaBieHns 0 NepPBOro XOMyTa He JOMKHO NpeBbiwaTh 0,5 M.




8 KPEMNJIEHWE TPYBONPOBOAOB

8.1  XomyTbl pns Kpennexnus Tpyo

PaspeLLaeTcs 1Cnonb30BaTh TONIbKO XOMYThI, YAOBMETBOPSIOLLIME

ClefyoLLM TpeboBaHMM:

- IPUrOAHOCTb A1 NOMUMEPHBIX TPYO;

- LYMOMOTNOLLAIOWMIA MaTepuan;

- MOAX0AALLME MO pasMepy (B MPOLIECCE MOHTAXa XOMYT AO/KEH
€B0O0/HO CKOMb3UTb M0 TPYOE, He [1aBaTh € BbiNaCTh);

8.2  MoHTa)X HenoABUXHbIX ONop

Puc. 8-1  ©opmupoBaHne HernogBMXHbIX 0rop

- Heobxoanmo cobnoaTh yKasaHus N3roToBUTESNs
XOMYTOB;

- TpebyeMble 3HaYEHNS N0 MOHTaXY XOMYTOB (CM. Tabn. 8-1)
MOTYT KOPPEKTPOBATHCS B COOTBETCTBUM C MOHTAXHOA
CUTYyaLWeil, HO B COOTBETCTBUM C TPEOOBAHUSMN
3roTOBUTENS;

- C NMOMOLLbKO HEMOABMKHbIX OMOP MOXHO BUSATh
Ha TemMnepaTtypHble YAINHEHUS B 3aJaHHOM HaNpaBNeHUK;

- CJIMLLKOM JJ/IMHHbIE TPYObl MOTYT ObITh NOAENEHbI
HEMOABWXHbIMI Oropamu Ha OT/1eSIbHbIE 0TPE3KN;

- HENo/BVIXHbIE ONOPbI MOTYT pacnofiaraTbCs
Ha YrofibHMKAX, TPOWHIKAX, NPOXOAHbLIX My Tax, B 9TUX
CIIyyasix XoMyTbl KPENATCS HENOCPEACTBEHHO Nepes,

KaXX 10/ HAIBVXKHOW TNb30M.

8.3  PaccTosiHme mexpay xomytamu

PaccTosH1e Mexqy XoMyTami i1 MOHTaXa C (DUKCHPYIOLLMM XKeNnobom 1au
6€3 Hero BblGMpaeTcst B COOTBETCTBUN C KOHTPOMbHbIMI 3HAYEHUAMY
(cm. Tabn. 8-1).

8.4 OTKpbITas npoknapka

He monyckaeTcs yCcTaHOBKa XOMYTOB
Ha HABVXHbIE TMNb3bl.

Mpy OTKPBITOW NPOKasKe TPY6ONPoBoAa 1 60MbLLOK ero
NPOTSHKEHHOCTYM 6€3 N3MEHEHNS HANPABNEHUS PEKOMEHYETCS
CNOMb30BaHNe (UKCUPYIOLLETO Xesnooa.

[Mpn MOHTaXE 0e3 PUKCUPYIOLLIEr0 Xenoba HeMoBUXHbIE OMOpbI
pacnonaraloTcs ¢ warom 6 M; He0OXOAIMMO Y4NTHIBATL
BO3MOXHOCTb JIMHENHOr0 YAAMHEHUS TPY6ONPOBOAA.

Mpn moHTaxe Tpy6 REHAU 13 PE-Xa 6e3 dukcupyiollero
Xeno6a MOXXHO CTONKHYTbCS C NPOBUCAHMEM

Tpy6onposoza.
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%

i

Tun Tpy6bI @ Tpy6bl [MM] | = makcMmanbHoe paccTosiHue Mexay Xomytamu [Mm]
6e3 hukcupyroLero xenoba C (OMKCUPYHOLLMM XKeslo60Mm

MetannononumepHas Tpy6a RAUTITAN stabil 16 1 _
. 20 1,25 -
o stawil
25 15 -
32 1,75 -
40 2 -
YHuBepcanbHas Tpy6a RAUTITAN flex 16/17 1 )
20 1 2
l*‘
25 1,2 2
32 15 2
BogmonposoaHas Tpy6a RAUTITAN his 40 1,5 2
his 50 15 2

Tabn. 8-1 MaxcumasbHoe paccTosiHNE MEXAY XoMyTamu

38



9 THYTBE TPYb

9.1 ThyTbe yHmBepcanbHbix Tpy6 RAUTITAN stabil YHuBepcanbHble Tpyosl RAUTITAN stabil MOXXHO THYTb C MOMOLLbIO

Tpy6oruéa unm BpyYHy!o.
o Stabil

MuHumanbHo gonycTumMble paguychl nsrnba Tpyos!

- Mpu rHYTbe 6€3 OCHACTKN MUHUMAbHO A0MYCTUMbIA paguyc
113rnba paBeH NATU Hapy>XXHbIM AnameTpam Tpyobl;

- NPV THYTbE C MOMOLLBIO MPYXXUHHOTO TPYOOrn6a MUHUMANbHO
J0NYCTUMBIA PAAKYC COCTABNIAET TPU HAPYXXHbIX ArameTpa Tpyobl;

- COO/I0IEHNE YKA3aHHbIX MUHUMANbHbBIX PAAUYCOB CTPOIO
00653aTeSIbHO;

- HEOOXOAVMO CNEAUTD, YTOObI NPKU THYThbe HE OblN10 BMATUH,
CKJTAZ0K W PACMIOLLMBAHNS U YTOObI BHELLHWIA NONNATUNEHOBbINA
CJI0V W 3aLLMTHBIA anOMUHWEBBINA CNO HE NOBPEXJANACh.

Mpu Temnepatype 06paboTkn Hxe 0 °C ycunus nsrmnéa
TPYO6 ByayT 60MbLLE, YEM NPY NONOXKMTENBHON TEMNEpaType
BO3ayXa.

Puc. 9-1  CorHyTble yHuBepcanbHbie Tpyobl RAUTITAN stabil

YuusepcanbHas Tpy6a RAUTITAN stabil YHusepcanbHas Tpy6a RAUTITAN stabil
| sfabil | | sfabil |
THyTbE C MOMOLLbIO TPy6ormea (90°) 3 x & rHyTbe BpyuHyto (90°) 5 x &
& TpY6 pagnyc usrnéa R [mm] InvHa uarnéa B [mw] paznyc usrnéa R [mm] [UMHa 13rnéa B [mm]
16 48,6 76 81 127
20 60 94 100 157
25 75 118 125 196
32 96 151 160 251
40 120 188 200 314
Tabn. 9-1 MuHuMmaneHo A0MyCTUMbIE PaaNYChl U3rnba Jiyisi YHUBEPCATTbHBIX TDYO
RAUTITAN stabil
B

Puc. 9-2 U3rnb 1pybsl RAUTITAN stabil
R = pagwyc n3rvba
B = pmHa n3rmbéa
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Bbl60p MHCTPYMEHTA AN FHYTbsl yHUBEpcanbHbiX Tpy6 RAUTITAN stabil

oo stabil

@ Tpy6 [MM] lMocTaBLUMK, N3rOTOBUTESNb HaumeHoBaHue mogenu Homep aptukyna

16/20 REHAU Tpy60rub Npy»XMHHbIA BHYTPEHHMIA 16 stabil 2474848001
Tpy6orub NpyXMHHbIA BHYTPEHHMIA 20 stabil H247494R001

16/20 Fa. Hummel, D-79178 Waldkirch Tpy60orn6 NPYXUHHbIA HapyXHbIA 17 2901170203
Tpy60orn6 NPYXUHHbIA HapyXHbn 20 2901202503

16/20/25 Fa. H.Wegerhoff / ALARM, D-4280 Remscheid OIHOPYYHbIV TPY6OrNG 2501 00

16/20/25 Fa. Roller, D-71332 Waiblingen Roller Polo 153022

16/20/25 Fa. CML Deutschland, D-73655 Pliiderhausen Ercolina Junior 0130G

16/20/25 Fa. Roller, D-71332 Waiblingen REMS Swing 153022

16/20/25/32/40 Fa. CML Deutschland, D-73655 Pliiderhausen Ercolina Jolly 0101

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 0B 85

Tabn. 9-2 Bbibop MHCTPYMEHTA /17151 THYTbs yHuBEpcanbHbix Tpy6 RAUTITAN stabil

9.2 THyTbe yHuBepcanbHbix TPy6 RAUTITAN flex, Tpy6
otonneHus RAUTITAN pink, BogonpoBOAHbIX TPYO
RAUTITAN his

o flex his

L

Puc. 9-3  Oukcaropsi noBopota (BogocHabxetne) (3—4 x &) — 90° i 45°

275 w3rvoa Tpy6 & 16-32 Puc. 9-5  ®ukcaropsl noBopota (BogocHabxerme) (4 x &) — 90°
W (hukcaropsl N0BOpPoTa (BOJOCHAOXeHWe / OTOM/IeHNE)

(5 x D) — 90° ans u3rvoa Y6 & 32

ﬁ [HyTbe yHMBepcanbHbix Tpy6 RAUTITAN flex unu Tpyo
otonnieHus RAUTITAN pink B ropsiyem COCTOSHNN MOXET

noBpeanTb KI/ICJ'IODO,EI,OBaLLlI/ITHbIVI cnoii n NMPUBECTU K HApyLUEHNIO
FEpMETU4HOCTN.

[ins yHuBepcanbHbix Tpy6 RAUTITAN flex, Tpy6 oTonneHus
RAUTITAN pink onycKaeTcs TONbKO XOMOAHOE THYTHE.

Ins & Tpy6 o1 16 10 32 NpUMeHeHne (PUKCATopPoB
noBOpoTa Heobs3aTenbHo. OfHAKO (hUKCcaTOPbl NOBOPOTA
[e] o
Puc. 9-4  Qukcatopbl noBopoTa (BOAOCHaXeHNe / OTOM/EHNE) no 90° unm 45 MOMOrYT CIKOHOMMTb BPEMA 1 CUITbI.
(3—4 x D) — 90° wn 45° ans nsrmba Tpy6 & 16-32 [ina tpy6 & o1 40 00 63 peKoMeHayeTCcs UCnoNb30BaTh (UKCATOPbI
noBopoTa.
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MuHumanbHo fonycTumble paguycbl usruba

[Py rHyTbE BPYYHYIO MUHIMANBHO JONYCTUMbIA paguyc uarnta

PaBEeH BOCbMIA HAPYXKHbIM AMamMeTpam Tpyobl.

Mpwy THYTbE C NOMOLLbKO (hMKCATOPOB NOBOPOTA MUHUMASTbHO
J0NYCTUMBINA paanyc 13rnba ans Tpy6 BOAOCHAOXKEHUS COCTABSET
TPY HAPYXXHbIX ArameTpa Tpyobl, 415 Tpy6 OTOMNEHUS — NaTb

HapYXHbIX AMAMETPOB.

0T OCW TpYG6bI.

1
MUHUMaNBHO [ONYCTUMbIA Paanyc U3rnéa oTCYUTHIBAETCS i ‘
i

BbinonHeHne NoBOPOTOB B BOLONPOBOAAX
C NOMOLLbIO (hrKCcaTopOB NOBOpPOTA
IS BoiocHa6xeHus 90°, 3—-4 x J

yHuBepcanbHble Tpy6bl RAUTITAN flex/
BOA0NPoBOAHbIE TPYObl RAUTITAN his

Puc. 9-6

Dukcatopsl MoBopoTa (BogocHabxeHne) — 90° v ghukcaropsl noBopota

(BogocHatxerwe / otonnere) (5 x &) — 90° ans rHyTea Tpy6 & 32

BbinonHeHne NOBOPOTOB B BOAONPOBOAAX
1 Tpy6ax [1si CUCTEMbI OTOMNIEHUS

C NOMOLLbIO (hUKCcaTopoB NOBOPOTA ANS
BOJOCHaGXeHns u otonnenus 90°, 5 x &
yHusepcanbHble Tpy6bl RAUTITAN flex/
B0OA0NPoBOAHbIE TPY6bl RAUTITAN his

THyTbe BpyyHyHo (90°) 8 x &

o flexo o flexe o flex
his his his
@ Tpy6, Mmm  papuyc usruéa R, LMHa usrnba B, paguyc usruoa R, InuHa nsrnoba B, paguyc u3rnéa R,  gnuHa msrnoa B,
MM MM 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

Tabn. 9-3 MuHumanbHo 4onycTumble paguyckl ndrvba Ans 1pyo REHAU n3 PE-X

Puc. 9-7

0603Ha4eH1e paguyca u JimHbl n3rvba

R = paawnyc n3rvba
B = pmHa n3rnba
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9.3 [pumepbl NPUMEHEHNUS KPOHLUTEIHOB M3 NPOrpammbl
NnoCTaBKM

9.3.1

Mpumep 060pyA0BaHNS BaHHOI KOMHATbI

f

KpoHLWTelH O ¢ ANUHHBIM
VNI KOPOTKMM HACTEHHbIM
yronbHukom RAUTITAN MX

HacTeHHbIN

YrOMbHUK

RAUTITAN MX .

MOJ WTYKATYPKY KpoHuwTenH UA ¢ HaCTEHHBIM
yronbHukom RAUTITAN MX
MO, LUTYKATYPKY

KpoHwTerH D

C A/IMHHBIM

NN KOPOTKMM
HACTEHHbBIM YrOJIbHUKOM
RAUTITAN MX

B03MOXHO BbINOMHATH
MPUCOEAVHEHNS C MOMOLLbIO
MPOTOYHOIO HACTEHHOTO
yronbHka RAUTITAN Takxe
Ha KPOHLUTENHAX.

KpoHLWTENH D ¢ AIMHHBIM Un
KOPOTKMUM HaCTEHHbIM
yrofibHrkom RAUTITAN MX

11 KDOHLUTEIHOM A1 0TBOAA
nof, C1OoH

KpoHwTeinH 0 75/150 ¢ ASIMHHBIM Uin
KOPOTKMM HACTEHHbIM YrObHUKOM
RAUTITAN MX 1 KpOHLUTERHOM

Q15 0TBOAA Mof, CUAOH

Puc. 9-8  KpOHLLTEVIHbI 17151 BAHHOW KOMHAThI 1 Tyanera

C NOMOLLbI0 KPOHLLTEHOB MOXHO GbICTPO, HAAEXKHO 1 YA06HO
3aKPEnNUTb apmaTypy A5 NOAKIIOUYEHNS CAHTEXHUKA.
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MoHTaXXHas LUMHA C ASIHHbIM
I KOPOTKAM HACTEHHbBIM
yrofibHkom RAUTITAN MX
11 KPOHLLTEHOM

Q19 0TBOAA Mof, CUAOH




9.3.2 lpumep 060pyLOBaAHNS KYXHU

KpoHwTeiH 0 75/150 ¢ AANHHbIM

NI KOPOTKAM HACTEHHbIM YTONbHKOM
RAUTITAN MX 1 KpOHLUTEAHOM

A1 0TBOAA Moj, CUOH

KpoHwwTerH 75/150 ¢ AnMHHBIM
U KOPOTKIM HACTEHHbBIM YT OSIbHKOM
RAUTITAN MX

KpoHLTenH Z 42 nn6o Z 30 ¢ ANINHHBIM
1IN KOPOTKIAM HACTEHHbBIM YT OSIbHKOM
RAUTITAN MX

KpoHwTeiiH E

C LNINHHBIM B03MOXXHO BbIMOMHSATH

NN KOPOTKIM NPUCOEANHEHUS C MOMOLLLbIO
HaCTEeHHbIM MPOTOYHOr0 HACTEHHOr0
YrONIbHNKOM yronbHnka RAUTITAN Takxe
RAUTITAN MX Ha KPOHLTEVHAX.

Puc. 9-9  KpoHLuTeiitbl 415 KyXHN
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9.3.3 lpumep o60pynoBaHna rocTeBoro caHysna

o

KpoHwTenH 0 100 ¢ ANVHHBIM
VI KOPOTKUM HACTEHHbBIM
yrofibHkom RAUTITAN MX

KpoHwTerH 0 100 ¢ ANVHHBIM
I KOPOTKMUM HaCTEHHbIM
yrofibHukom RAUTITAN MX

W KDOHLUTEHOM ANs 0TBOAA
noJ, CoH

KpoHwwTeiH D
C [/IMHHbBIM
NN KOPOTKUM
HACTEHHbIM
yronbHukom RAUTITAN
MX 11 KDOHLLTEHOM
ONg 0TBOAA

Moz, cucoH

KpOHLWITENH Z 42
nmoo Z 30 ¢ ANNHHBIM

Bo3MoxHO
WA KODOTKIM BbIMNOJHSATb
Ei\CUTﬁ'}mMM%EO”bHMKOM MPUCOEANHEHNS
C NMOMOLLbIO
MPOTOYHOIO
JINs HACTEHHbIX HACTEHHOr0
MOHTaXXHbIX OJI0KOB YrofibHrKa
C paccTOsIHUEM MEX Y RAUTITAN Takxe

HACTEHHbIMY YTOMbHUKaMU  Ha KPOHLLTEMHAX.
40 MM pekomeHayetcs

yronbHnk RAUTITAN MX

[J151 HACTEHHOTO MOHTaXa.

Puc. 9-10  KpoHLuTeliHbI /15 FOCTEBOr0 caHyana
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9.4  Hopwmbl u npegnucanmns

[pOoeKTUPOBaHWE, PACYET, YCTAHOBKA M 3KCMyaTaLus
yHuBepcanbHoii cuctembl RAUTITAN ais nuTbeBoro
BOZOCHAOXEHUS 1 OTOMNEHUS OMKHbI BbINOMHATHCS
B cooTBeTCTBUN ¢ DIN 1988, yactu 1-8 (TexHuyeckume ycnosus
[N TUTbEBOr0 BoAoCcHabxeHus), EN 806, ClM 30.13330.2012
11 06LLENPUHATLIMI TEXHUYECKUMY NPaBUIaMi.

JKcnnyaTaunoHHbIe napameTpbl

065acTb NPUMEHEHUS: ropsiyee BOJOCHAGKEHME
npu 70°C/1 Ma (10 6ap)

[locTosHHAs paboyast Temneparypa 70°C/ 49 net

MakcumanbHas paboyas Temneparypa 80°C/1ron

ABapuiiHas Temneparypa 95 °C /100 yacos
Cymma 50 net

Tabn. 9-4 SKcrnyataluoHHbIe napameTpbl

[1p1 3TOM BbINONHAKTCS NPUBEAEHHbIE 3aKOHbI, HOPMbI
nnpeanncaHngd.

DVGW

- TpyObl U TEXHIKA COBVHEHII (BCE [UAMETPbI)
3aperncTpupoBaHbl B DVGW,

- MPOYHOCTb W A0NITOBEYHOCTb TEXHUKI COEANHEHWIA C MOMOLLbIO
HaZBWXHbIX Tb3 cornacHo DIN 1988 n pabouemy cTaHaapTy
DVGW W 270 ¢ peructpauueii B DVGW;,

- NPUrOAHBI AN NPUMEHEHNS B MECTAX C 0CO6bIMM
TUTUEHNYECKUMI TPeOOBaHMAMU (Hanp. B 60SIbHKLLAX) COTNAcHO
paboyemy cTaHaapty DVGW 270 (Pa3mHOXeHne
MVIKPOOPraHn3MOoB Ha MaTepuanax TpaHCNoPTUPOBKM 11 XpaHeHNs
NUTLEBON BOLbI).

Hopmb! DIN, 3aKOHbI, AUPEKTUBSI

YuusepcasnbHble Tpyobl RAUTITAN stabil, RAUTITAN flex, Tpy6bi
s nuTbeBoro sogonposoaa RAUTITAN his, a Takxe QUTUHTI
RAUTITAN PX n3rotoBneHbl B COOTBETCTBUN C PEKOMEHAALIMSIMI
KTW [*coaepxaHue NCKYCCTBEHHbIX MPUMECEN B MMTbEBOW BOJE]
depnepanbHOro BejOMCTBA MO 0XPaHe OKPYXXatoLLEel Cpefpl.
®uTuHrn RAUTITAN, KOTOpbIE COMMACcHO Ha3HAYEHKO UCMOSb3YHTCS
B MUTbEBbIX BOAOMNPOBOAAX, U3roTaBnmBarTcs u3 PPSU,
cneLmanbHoON NaTyHu, 6POH3bI 1 HEPXKABEIOLLIEH CTaN.

Bbinyckaemblie REHAU huTuHM 1 nUTHEBOro BOAOCHAOXKEHNS
COOTBETCTBYIOT fiercTBytowemy ctaHaapTy DIN 50930-6
(Kopposus MeTannoB — Koppo3ns MeTanyeckinx maTepuanos
BHYTPY TPYyOONPOBO/0B, EMKOCTEN 11 annapaToB Nof,
BO3/EMCTBMEM BO/bl — YaCTb 6: KOPPO3VOHHOE BO3ENCTBIE
BOfbI).

9.5 Tabnuubl NoTepb faBneHus

Tabnuusl AN rApaBNyeckoro pacyeta Tpy6 RAUTITAN
MOXHO HalTy Ha caiTe www.rehau.ru uiv B npunoXeHnn
K [JaHHOW TEXHUYECKOI MHOpMALK.

9.6 Tpe6oBaHus K NUTbEBOI BOLE

KoHLEHTpaLys npuMecelt B NMTbEBOI BOAE He [OMKHA NPEBbILLATH

MPUHATBIX HA HACTOSILLMIA MOMEHT NPeAenbHO A0NYCTAMbIX

3HAYEHMI COrNacHo CNeayoLM HopMam:

- DIN 2000;

- HEMELIKOMY 3aKOHY 0 NUTbEBON BOJE;

- EBponeiickoit lupexTuse 98/83/EG no kauecTBy NUTHEBOI BOAbI,
npefHa3Ha4YeHHoW aNs NoTPe6IeHNs HaCeIeHNeM, MPUHATON

3 Hos6ps 1998 ropa.

Outnarn RAUTITAN MX, RX, SX 0TBEYaIOT HAuBbICLLAM
Tpe6osaHuam DIN EN 12164, DIN EN 12165

1 DIN EN 12168. REHAU paboTaeT Haf AaNbHEMLLM MOBbILLIEHNEM
X KQ4ecTBa, 4T0Obl COOTBETCTBOBATL PACTYLLMM 3anpocam
1 Tpe60BaHUSM K KQY€eCTBY.
Tem He MeHee NPUXOANTCS NPU3HATb, YTO HE CYLLECTBYET
WaeanbHOro MaTepuana Ha Bce cnyyau xusHu. W, HesaBucrumo
0T NPUMEHSEMOrO MaTepuana, BCNeaCTBME PasninyHbix (DakTopoB
Tpy6OMpPOBO/bLI M YCTPOMNCTBA ANS NUTHEBOIO BOJOCHAGXKEHMS
MOTYT 6bITb NMOABEPXKEHbI KOPPO3MMN,

B oThenbHbIX Cryyaax Kopposus MOXET NOSBATLCS U MPU TAKOM

KayeCTBE NUTbEBOI BOJbl, KOTOPOE BMOJIHE COOTBETCTBYET 3aKOHY

0 NUTbEBO BOAE. CyLLECTBEHHOE BAISIHWE HA KOPPO3WUOHHYHO

arpeccuBHOCTb BOZbI 0KA3bIBAET COLlEPXKAHNE B HEV XNIOPU/I0B

W OBYYTNEKUCIbIX CONel (TMapokapoboHaToB). BbICOKOE coaepxaHmne

XJI0PUT0B B COYETAHUU C HUSKUM COLIEPXKAHNEM [IBYYTIEKUCIIbIX

COneli CNoCcOGHO HEraTVBHO MOBANSTH HA KOPPO3UOHHYIO CTOMKOCTh

MaTepuanos. Ha ycTonynBOCTb K KOPPO3UM BAUSET TaKXKe COrNMacHo

DIN EN 12502-1:2005(D) B3auMOAENCTBIE CNELYIOLMX (DaKTOPOB:

- CBOWCTBA MaTepmana (XMMWYeCKUI COCTaB, CTPYKTypa
NOBEPXHOCTN);

- CTPYKTYpa Bofbl ((D13NYECKNE U XMMUYECKIE CBOMCTBA, TBEP/bIE
npuvecw);

- 0COOEHHOCTU NMPOEKTA U YCTAHOBKM (TEOMETPUS, CMELLaHHas
YCTaHOBKA, COeVHEHNS);

- KOHTPOJTb TEPMETUYHOCTI 1 BBOZ, B 3KCMTyaTaLmio (MpOMbIBKa,
npoJayBKa, Ae3NHMeKLMS);

- YCMOBWS 3KenayaTauuy (TeMmneparypa, TeMnepaTypHble
KonebaHus, COOTHOLIEHE MOTOKOB).

[prMeHeHne MeTOL0B AOMOMHUTENBHON 06PAbOTKI BO/bI, TAKMX Kak
CHVKEHME XECTKOCTU, MPUHLNMANBHO MEHAET €€ KOPPO3WOHHOE
Bo3fencTeme. [1ng npenoTpalleHus Kopposni BCIeACTBIE
HeMpaBUNbHON YCTAHOBKM U UCMO/b30BAHNS YCTPONCTB
[DOMOJHUTENBHON 06pab0TKM BOAb! Mbl HACTOATENBHO PEKOMEHYEM
npeBapuTeNbHO 06CYANTL Batly cutyauio o CreunanieTom,
HanpuMep, C YCTaHOBLLMKOM AaHHbIX YCTPOMCTB.

Kpome Toro, Ains OLEHKM BEPOATHOCTI BOSHUKHOBEHUS KOPPO3UK
CNnefyeT NpUHUMaTh BO BHUMAHUE NPaKTUYECKIIA OMbIT

Mo 1CMOJb30BAHNIO BO/bI B BbIOPAHHOW 06/1aCTH.

[Mpn HeobX0AYMOCTM Bam MOryT 0Kasarb NOMOLLb B 610p0 NMPoaax
REHAU.

Ecnn ka4ecTBo NUTHEBOV BOAbI HE COOTBETCTBYET 3aKOHY O MUTHEBOIA
BOAE, TO 4151 ucnonb3oBaHus cucteMbl RAUTITAN B kaxgom
OT/IENIbHOM Clyyae HeobXoayma NPoBepKa 1 paspeLleHIe Hallero
0T[ieNna aKkcnyaraumm.

B atom cnyyae npocum Bac cesazatbes ¢ 6topo npogax REHAU.
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9.7 [De3uHekumns

YHuBepcanbHble Tpy6bl 1 TpY6bl Ang ninTbeBor Bogbl REHAU,

a TaKXXe COBIMHEHUS Ha HAZIBVKHBIX MNb3ax 06ECTeYnBaoT
BOZOCHA0XEHNE, OTBEYatOLLEe TPEOOBAHNAM rrMeHbl. OHN
COOTBETCTBYIOT AnpekTuBe KTW defepanbHoro BeomMcTea

Mo OXPaHe OKpYXXatoLLen cpefpl U TpeboBaHuaM paboyero cTaHaapTa
DVGW W 270. OH Takxe NpurofiHel U As NPUMEHEHUS B YCIIOBUAX
MOBbILIEHHbIX TUTMEHNYECKMX TPEOOBAHMIA K MNTHEBOW BOJE.

Tpy6bl 1 (hnTUHTI yHUBEPCANbHOW crcTembl RAUTITAN

L8 MUTHEBOr0 BOLOCHAOXKEHUS U OTOMNEHUS HE CNOCOOCTBYIOT
Pa3MHOXXEHMIO MUKPOOPraHn3MOB Ha 11X MOBEPXHOCTY

11 HE BbI3bIBAOT TaKUM 06pa30M 3apaXXeHNe NEeroHennamu

W APYrUMU MAKpOOaMK.

ABapuu Ha BOZONPOBOAHBIX CETAX, OLIMOKY NPW MPOEKTUPOBAHNN,
CTPOWUTENLCTBE U 3KCMyaTaluu, 3acTol Unmn HeHaanexatlee
KaueCTBO BOAbI (Hanp. Mpu NPOHUKHOBEHWI CTOKOB, MABOAKAX,
PEMOHTHbIX pPaboTax Ha BOLOMPOBOAHO CETY) MOTYT NPUBECTU

K 3arpsi3HEeHuI0. B 3TOM cryyae MOXeT noTpeboBaThes
ne3nHpeKLms.

[le3nHMeKLMs NMUTHEBLIX BOAOMPOBOAOB NPOU3BOANTCS TOMBKO

B VCKMIOYNTENbBHbIX CyYasnx (Mpu 3apaxerun). Ee nposefeHne

B NePBYI0 04epesib TPEOYET YCTPAHEHNS BCEX WMEIOLLIAXCS
KOHCTPYKLIMOHHBIX 1 3KCMyaTaUMOHHbIX HEJ0CTATKOB CUCTEMBbI.
[epuoAnYeCcKoe Unn NOCTOSHHOE NOBBLILLEHHOE COAEPXKaHNe
MIKPOOPraHn13MoB B JOMaLLHEM BOLOMPOBO/E 4acTo 6biBaeT
BbI3BaHO 0COOEHHOCTAMI YCTAHOBKM (TYMUKOBbIE Y4aCTKM)

UK 3KCMyaTauuy, Hanpumep, A0NTAM NEPEpPbIBOM

B 1CMOMb30BaHUM, U He NPUBOAUT K BbIHYXXAEHHON AE3UHDEKLIAN,

9.71  Tepmunyeckas fe3vH(eEKLMs B cryyasx sarpsisHeHus
Mpn cOBPEMEHHOM YCTPONCTBE BOAOMNPOBOAA (OTCYTCTBYUE
TYNUKOBbIX Y4aCTKOB 1 T.A.) 3arps3HAIOLLME BELLECTBA,
PACTBOPEHHbIE B BOAE, MOTYT ObiTb YAANEHbI MyTeM UHTEHCUBHOM
MPOMBbIBKU.

Mpn N0A03PEHNN HA CEPbe3HOE 3arPsI3HEHNE MOXXHO NPOBECTM
JONONHNATENbHYIO TEPMUYECKYIO AE3UHMEKLMIO COrNAcHO
paboyemy ctaHgapty DVGW W 551 B KayecTBe CpoYHON

1 3thPeKTUBHOM Mepbl. COrnacHo NOCNEAHUM HayYHbIM JaHHbIM
npu TemnepaTtype cebile 70°C Bce HaxoAsLmecs B BOAE
0051€3HETBOPHbIE MKPOOLI U DAKTEPWI, B TOM YUCIIE NIETNOHENTbI,
noruoaror.

Mpu NPOBEAEHUM IAHHON NPOLEAYPbI HEOOXOANUMO MPUHATL MEpbI,
VCKNHOYAIOLLME BOSMOXHOCTb 0XKOTOB.

Tpy6bl yHUBepcanbHol cuctembl RAUTITAN An1s iMTbeBOrO
BOZIOCHAOXKEHS M OTONEHUS NPUFOAHbI 17151 MHOMOKPATHOW
TEPMUYECKON e3nHDEeKLMN no paboyemy ctaHgapty DVGW W 551
npwu 70 °C.

Heobxoamo yoeauThes, YTO NPy MPOBEAEHIN TEPMUYECKON
[Ee3VHMEKLMM He NPEBbILIATCS A0MYCTHMbIE 3HAYEHUS
3KCMNyaTaLoHHOr0 AaBNEHMSI.
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9.7.2  Xumunyeckas ge3vmH(eKuns B cnyyasx arpsisHeHus

[Inst 06e33apaxmuBaHus BOAbI HAPSAY € TEPMUYECKIM METOAOM

B OOJIbLUMHCTBE CNYYaeB NPUMEHSETCS TAKXKE XUMUYECKMI,
XuUMnyeckas 1 Tepmuyeckas aesvHmekLmus — aTto Bceraa
CEepbes3Hoe UCMbITaHWe 45 MaTepranos BOAONPOBOA

11 BOAONPOBOAHbIX YCTPONCTB. HEKOTOPbIE A63NHDULMPYIOLLE
CPeACcTBa COrNacHoO NOCNeAHUM CCNEeA0BaHUSIM HECOBMECTUMbI
C NPUMEHSIEMbIMU B HACTOSLLEE BPEMS BOAOMPOBOAHbIMM
maTepuanami. 3To KacaeTcs v MaTepuanos, KOTOPbIE [0 CKX Nop
CYNTanUCh JOCTATOYHO YCTONYMBBLIMI K KOPPO3WN, TaKMX KAk,
HanpuMep, HepXxasetoLas cTanb, Meflb U HEKOTOPbIE MOAUMEPSI.

Mpexae Yem NpeanprUHAMAaTh Kakue-nnmbo TEXHUYeCKe 1encTBus,
HeobxoanUmo yoeanTbCs, YTO BCE YacTy CUCTEMbI TEPMUYECKN

1 XUMWUYECKI NPUrOAHbBI AN NOA06HbIX Mep. 3TO peryampyeTcs
paboyum ctangaptom DVGW W 551, Mpu Heo6Xxo4MMocTm
NPUMEHEHNS AE3MHMULMPYIOLLIAX CPEACTB Ha Kakon-nnbo Yactu
yCTaHOBKM Bam cnefyeT nonyynTb paspeLleHue npon3BoanTens
3TUX CPEACTB.

9.7.3  KpartkocpouHasi xumuyeckas fesuHekums

JInst KPAaTKOCPOYHON XMMIUYECKON Ae3nHeKLm (663 OCTAHOBKM
noaauy Bo/bl) JOMKHbI 1CMOMb30BATHCS TONbKO CreLmManbHbie
aKTUBHbIE BELLECTBA, ONpeaensemMble COOTBETCTBYHOLLMMN
HopMmaTueamu.

Kak ycTaHoBneHo paboynm ctangaptom DVGW W 291 npoBefeHue
Ne3nHdeKLnn 6e3 NpepbiBaHus MYHKLMOHMPOBAHWS BOAONPOBOAA
BO3MOXXHO TOJIbKO NPy COBMI0AEHNM BCEX NAapaMeTPOB, YKa3aHHbIX
B TabnuLe 5-2 (BW/bl aKTUBHbIX BELLIECTB, X KOHLIEHTPALMS,
NPOJOMKUTENBHOCTb BO3AENCTBIS 1 MakcuManbHas
Temneparypa).

CnenyeT NPUHATH BO BHUMAHWUE, Y4TO KOMOUHMPOBAHHAS
TepMOXMMIYECKast Ae3nHMEKLMS Npu TemnepaType cabille 25 °C,
PABHO Kak 1 NOCTOSIHHAS UV PerynspHas (Hanpuvep, OAauH pas

B MECSIL) AE3NHMEKLMS, ABASETCS HEA0MYCTUMON.

B COOTBETCTBIM CO CPOKOM CyXXObl TPYObI 00LLEE YNACIO LIMKIIOB
NE3NHMEKLMN OrPaHUYNBAETCS NATHI «KPATKOCPOYHbIMIA»
MeponpUATUSMU,

B NpoTWBHOM CRyyae Henb3s rapaHTUpoBaTh, YT0 Tpyba
MPOCITYXXUT MONOXEHHBIN CPOK.

Mpw NpruMeHeHun Nofo6HbIX Mep clesyeT yoeanTbes,

4TO BO BPEMs X NPOBEAEHIs, BKMOYas CTajnto MPOMbIBKY,

He NPoM3BOANTCS 0TOOP BOAbI 4SS HYX [, HaceneHus (Hanpumep,
NUTLEBON BOLbI).



Ha3saHue

[Nepexunch Bogopoaa
H202

dopma npUMeHeHNst
BELUECTB

BopHbin pacTop

Pa3NNYHON KOHLIEHTpALWN

XpaHeHue

B xonogHom TeMHOM

MeCTe, He 10nyCKaTb

3arpA3HeHms

YKa3aHus no TexHuke
6e3onacHocTin "

[Mpn KoHUEHTpaLwun > 5%
HEO0OXOANMbI 3aLLMTHbIE
cpencTea

MakcumanbHas
KOHLEHTpauus 2

Bpems n Temneparypa
nNpUMeHeHus B Tpy6o-
nposope?

150 mr/n H,0,

Makcumym 12 4
Tmax < 25 °C

[UNOXNOpUT HATpKS
NaCl

BopHbin pacTBop

makcumym 150 r/n xnopa

B x0noaHom TeMHOM
MECTe, B eMKOCTU C

3aKPbITON KPLILIKON 11 B

MOA0He

LLlenoyHon, enkui,
SI0BUTHIA, HEOOXOANUMbI
3alLUUTHbIE CPeaCcTBa

50 mr/r xnopa

Makcumym 12 4
Tmax < 25 °C

[1NoXnopuT KanbLus

[paHynsaT unu TabneTkm

B X07M0[HOM CyXOM MecTe,

LLlenoyHon, enxuii,

50 mr/r xnopa

Ca(0cl), npumepHo 70% Ca(OCl), B BMKOCTW C 3aKPLITON ALOBUTBIA, HEOOXOAMMbI Maxcumym 12 4
’ KDbILIKOV 3alLUTHbIE CPeacTBa Trmax < 95 °C
[nokena xnopa [IBYXKOMMOHEHTHbIV B x0nogHOM TeMHOM Okucngiolee 1encTame, 6 mr/n CIO,
clo, (xnopuT Hatpus, MECTE, B BMKOCT C Napbl SOBATHI, HYXKHbl Makcumym 12
NEPOKCOCYNb(hAT HATPUS) SaKPBITON KPbILLIKOM 3allTHbIe CPESCTBa Tmax < 25 °C

Tabn. 9-5 Xumumyeckas KpatKocpoyHas f1e3nMHMEeKLNS, akTUBHbIE BELLECTBA U KOHLeHTpaums no DVGW W 291

" CobniofaiiTe yKa3aHws, JaHHbIEe NPON3BOAUTENEM B MHCTPYKLMM NO TEXHNKE 6e30macHOCTy

2 PaspetueHne REHAU. [laHHOe 3HaueHWe He J0MKHO NPEBbILLIATLCS BO BPEMS BCEr0 LKA HW B OIHOM 4acTy KOMMYHUKALWIA.

9.7.4  HenpepbiBHas XuMunyeckas gesnHgexuns

Mpu MCnosb3oBaHi YCTPOMCTB C HEOrPAHUYEHHBIM CPOKOM
CAYXObI Mbl HE MOXEM PEKOMEH0BATb XMMUYECKYHO
JEe3NHMEKLNI0 CAHTEXHIKI, B 0COOEHHOCTK

Kak NpohunakT4eckyo Mepy NpOTUB NETIOHENS, BBUIY
BO3MOXHOI0 MaTepuanbHoro yuiep6a ans KOMNOHEHTOB
KOMMYHUKaLWA. B 3TOM Cny4ae HEBO3MOXHO 06ecneynThb
Kakve-nnoo rapaHTui.

B HekoTopbIx cnyyasx TpebyeTcst NPOBECTU NOJHYIO CaHaLo
KOHCTPYKLIMI B TEYEHWE ANNTENBHOrO MO0 OrpaHNYeHHOro
nepuoaa, Ans 4ero Heo6Xo0AMMAa XMMIUYeCKas Ae3nHMEKLMS.
MpoBOANTL NMOJOOHYH [E3NHMEKLMIO MOXHO TOSTbKO [0NYCTUMbIMN
crnocobamu. MNprBeeHHble B TabuLe 5-3 napameTpbl JOMKHbI
KOHTPONMPOBATHLCS C MOMOLLbIO UBMEPUTENbHbIX

MakcumanbHas

Temneparypa
Ha3BaHue KM;iKc:H'\:agb:zﬂ LNUTENBbHOCTb patyp
LeHTpay, NPUMEHEHMS B Tpy6onposoae

Xnop Makcumym 4 Mecsua 60 °C
Cl 0,3 mr/n

CBOGO/HBIN XN10p
Fmunoxnoput Makcumym 4 mecsua 60 °C
KanbLys 0,3 mr/n
Ca(0Cl), CBOGOAHbIN X0
[vokeng Makcumym 4 mecaua 60 °C
xnopa 0,2 mr/n
Clo, Clo,

Tabn. 9-6 OrpaHnyeHHasi o BpeMeHN XUMUYECKas AE3NHMEKLNS, aKTUBHbIE
BELUECTBA 1 KOHLEHTPALMS COrNAacHo 3akoHy o nutbeBou Boge ot 2001 1.

nprbopoB, HENOCPEACTBEHHO 3a 403aTOPOM XMMUKATOB,

1 JOKYMEHTUPOBATLCS HA NPOTSHKEHWN BCEro LKna
JesnHdekLmn, Ecnmn ykasanHble B TabnuLe 5-3 BUbl aKTUBHbIX
BELLIECTB, VX KOHLEHTpaLWsi, NPOAOIKUTENbHOCTL BO3AENCTBIS
1 MakcKmanbHas Temnepartypa coonioaatTcs, BOSMOXHO
npoBeeHne aesnHdexuun sogonposoga REHAU

6€3 NpeKpaLLeHna Nofaum Bodbl.

B COOTBETCTBUM CO CPOKOM CNYXXObl TPYObI 001
NPOJO/KUTENBHOCTb LIMKIMOB HE 0MKHA NPEBbILLATh YETbIPEX
MECsILIEB. B NPOTMBHOM CNyyae HEBO3MOXHO rapaHTUPOBaTh,

4TO TPY6A NPOCNYXNT NONOXKEHHbIA CPOK. Mpoune cpeacTsa
Je3nHMEeKLNN, B 0COOEHHOCTY CUIIbHBIE OKCUAAHTI (HAMp., 030H),
He JO/KHbI CMONb30BATHCS HI NMPU KaKIX YCIOBHUSIX.

HenpasubHO NPOBEAEHHAs XUMUYECKAs UK TepMuYecKasn
JE3UHDEKLNA MOKET NPUYMHUTL CEPbEe3HbIN YLLEPO

KOMMOHeHTam BoA0MnpoBoa.

Mpex.e Yem npeanpUHIMAaTh Kak1e-neo TeXHNYECKNE JeiCTBIS,
HEOBXOAMMO YBEAUTHCA, UTO BCE YaCTY CUCTEMbI TEPMUYECKN

W XUMWYECKN NPUTOAHbI 19 NOA0GHbIX Mep. TTpn HE0BX0AMMOCTY
MPUMEHEHNS [ESUHMULIMPYIOLLMX CPEACTB CNBAYET NOYYNTb
PaspeLLeHne NPoUsBOAUTENA STIX CPECTB.

MpY TePMIUYECKOI AE3NHDEKLMN HEOBXOAUMO MPUHATL MEPbl

N0 NpefoTBpaLLeHNto 0XKOroBbIX TPABM.

Mpy1 KPaTKOCPOYHOI XUMIUYECKOI Ae3NHEKLIN CreayeT
y6eauTbLCS, YTO BO BPEMS 66 MPOBEAeHN!s, BKIYas CTamio
MPOMbIBKM, HE NPOU3BOANTCS OTOOP BOAbI AN HYX/, HACENEHUA

(Hanpumep, NUTLEBON BOAbI).

CnepnyeT cobnoaatb npasuna TeXHUKI 6830NacHOCTH,
NPeancaHHble NPoU3BOANTENEM AE3MHMULMPYIOLLX CPEACTB.
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10 TMAPABJINMECKOE NCTbITAHWNE
N NPOMbIBKA MATbEBOI0 BOAOMNPOBOLA

10.1 OCHOBHbIE NONOXEHUS AN TMAPABANYECKOro
MCNbITaHNS

YenewHoe NpoxoxeHue rnipasinyeckoro UCMbiTaHns
11 IOKYMEHTUPOBAHWE ero pesysbTatoB ABASETCH O4HUM

113 HEOTBEMIIEMbIX YCIOBUIA NPE0CTABNEHNS rapaHTum

€0 cTopoHbl REHAU Ha 1CMbITaHHYIO CUCTEMY.

CornacHo DIN 1988 ycTaHOBEHHbIE, HO ELLE HE 3aKPbITble
KOMMYHUKaLWW Nepes, CAaqeil B aKenayaTaLuio JOMKHbI NPOUTH
TMAPaBAUYECKOE UCTbITAHNE.

Ha ocHoBaHUM 13MeHeHus [aBNieHns (NoCTOSAHHOE,
YMEHbLUAILLEecs, BO3pacTaloLlee) MOXHO CAeNaTh NuLb
OTHOCUTEbHbIE NPEANONOXEHNA O TEPMETUYHOCTW yCTpOl7ICTBa.

- [epMETIUYHOCTb YCTPONCTBA MOXKHO MPOBEPUTH TOSIbKO NYyTEM
BI3yasbHOr0 KOHTPOMS HA OTKPLITOM TPYGONPOBOAE;

- MeJIbYaliLLne TPELLMHbI 1 HeNNOTHOCTY MOXHO 0GHAPYXMUTb
TOMbKO NP BU3YabHOM KOHTPOIE (110 BbIXOAY BO/b
1 C OMOLLbO CNpes s oNpeaeneHs yTedex) nof BblCoKNM
LaBeHNEM;

- Ienexue Tpy6onpoBoja Ha 6051ee KOPOTKME Y4ACTKM
L9 NPOBEPKM NOBbILLIAET TOYHOCTb NPOBEPKMU.

XUMnYecKne peakTuBbl MOryT noBpeanTb Tpyosl 13 PPSU
nn PVDF v BbI3BaTb HApYLIEHUE FEPMETUYHOCTH.

cnonb3yiiTe TONbKO CNeLmanbHbie Cnpeu Aas onpeaeneHus
yTeyek (Hanp., neHoobpasyLLye CPeacTBa), UMELLe
JencTBytowmni ceptudoukat DVGW 1 paspeLleHHble

VX MTPOV3BOAMTENIEM K UCMOMb30BaHUIO HA NOANEHNICYNb(OHE
V1 NONMBUHUAMAEHDTOPUIE.
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10.2 Tlwapasnuyeckoe ncnbiTaHne NMTbEBOr0 BOAONPOBOAA

10.2.1 TloaroToBKa K rupaBnnyeckomy UCNbITaHNIo

Mpn NOArOTOBKE K FMAPABAMYECKOMY UCTIbITAH0 HE0OX04MO

BbINOSHUTb CNEAYIOLIE MEPONPUATIS,

1. 06ecneynTb cBOOOAHBIN AOCTYM K KOMMYHUKALMSM.

2. [penoxpaHnTeNbHble YCTPONCTBA 1 CHETYNKI HEOOXOAMMO
JEMOHTVPOBATH U 3aMEHWTH UX OTPE3KOM TPYObl MO0
3arnyLKon.

3. 3anonHnTbL TPY6OMPOBOA OT CAMOM HUXKHEN TOYKM
(DUNBTPOBAHHOI BOAOW 6€3 J0CTYNa BO3MyXa.

4. C nOMOLLbHO KPaHOB yaanuTb BO3AYX 3 CUCTEMbI A0 TEX Mop,
noka He OyIeT YCTAHOBJEH BbIXOA BOAbl 0€3 BO3MYyXa.

5. YCTaHOBNTb MaHOMETP € TOYHOCTbHIO U3MEPEHUS
10 kMa (0,1 6ap).

6. YCTaHOBUTb MAHOMETP B HUXKHEN TOUKE TPy6ONPOBOAA.

7. TwatenbHO 3aKPbITb KpaHbl A BbiMyCKa BO3AyXa.

Ha pesynbrar ucnbiTaHus MOXeT CUIbHO MOBUSATh
3MEHEHMEe TemnepaTypbl B Tpybonposoe. Hanpumep,
13MeHeHne TemnepaTypbl Ha 10 K MOXeT Bbl3BaTb N3MEHEHUE
nasnexus ot 0,5 go 1 6ap.
B 3aBUCKMOCTW OT CBOWCTB MaTepana, U3 KoToporo 13roToBMEHbI
TPYObI (TPYOA MOXET PACLUMPATHCS C YBENNYEHUEM [ABNIEHNS),
MOXET Habmo4aTbCs N3MEHEHNE NABNEHNS B CUCTEME.
cnbiTaTenbHoe NaBNIEHNE U ero NafeHe He JatoT 0AHO3HAYHOM
OLIEHKM repMeTUYHOCTY CUCTeMbI. [103TOMY CrcTEMA NUTLEBOMO
BOJOCHAOXEHWS NpY TNAPaBANYECKOM UCTbITAHUN JOMKHA
00513aTeNbHO NOABEPraThCs BU3yanbHOMY OCMOTPY, Kak aToro
TPE6YIOT HOPMBI.

8. Ybemmtbca B TOM, YTO TemMnepaTtypa BO BPEMS UCTbITaHWS
0CTAETCs MOCTOSAHHOMN,

9. ToAroToBUTb NPOTOKON UCTbITAHWIA AaBNEHUS
(cm. TTpUnoXeHre) 1 ykasaTtb AaHHble UCMbITbIBAEMbIX
YCTPOWCTB.



10.2.2 TwppaBnuyeckoe UcnbiTaHWe cMCTemM U3 Tpyo
RAUTITAN stabil nnn nx kombéuHauum
C MeTananyeckumu Tpy6onposogamu

10.2.3 TuppaBnuyeckoe UcnbiTaHue CUCTEM U3 TPy
RAUTITAN flex/RAUTITAN his nnu nx kom6uHaumm
¢ RAUTITAN stabil n meTannnyeckmmm Tpybonposogamu

1 fromemeneas

0 10 40

Puc. 10-1  [narpamma rvgpasnnyeckoro ucrsitanms ans 1py6 RAUTITAN stabil

A [lpegsapuTesibHoe ncnsiTaHme
(c AoBesEHNEM [aBNIeHNS] [10 NCTILITATE/IbHOI0)

B OcHosHoe ncnbiTaHue cuctem u3 1py6 RAUTITAN stabil
B BO3MOXHOI KOMOWHaLMY CO CTasbHbIMK Tpyb6amu

Mpy NOArOTOBKE K rMAPaBINYeCKOMY UCTbITAHIO HEOOX0AMO

BbIMOSIHNATb CREAYIOLLE MEPONPUATUS.

1. YCTaHoBWTb KOHTPO/BHOE AaBneHne B Tpy6onposoze 11 6ap.

2. Ecnu nepenap Temnepatyp MEXAy BOAOW 1 OKPYXXaKOLLNM
B0O3/yxoM cocTaBnseT boniee 10 K, T0 nocne 3anonHeHus
CUCTEeMbI BOJON cnefyeT nofoxaars 30 MUHYT Ans ee
BbIPABHMBAHMS.

3. 3atem, cnycTs 10 MUHYT, U3MEPUTb BENUYNHY [aBNIEHNS

1 NpK HEOBXOAMMOCTM [I0BECTY cHOBA A0 11 6ap.

3aHeCTN UCTbITATENbHOE [1aBNEHNE B TPOTOKOS.

CnycTa ewe 30 MUHYT, 3aHECTU JaBIeHNe B CUCTEME

B MPOTOKON FMAPABANYECKOr0 UCMbITAHUS.

6. BuayanbHO OCMOTPETb BCIO CUCTEMY BOJOMNPOBOAHON
Pa3BOMKM, B OCOOEHHOCTY MeCTa CThIKOB U COEAMHEHUN,
NPOBEPUTb HA FEPMETUYHOCTb.

o

B cnyyae ecnu KOHTPONIbHOE AaBfieHNe NOHU3NAOCH:
- 3aHOBO MPOBEPUTL Ha repMETUYHOCTb BCE MECTA COeAMHEHNA
B CUCTEME, a TaKXXe TOYEK BoJopastopa 1 camu TpyoonpoBob!;
- ocne yCTpaHeHnsa Npu4nH nageHna abBneHns noBTOpUTb
rnapasvveCckoe NCNblTaHne.

Ecnn Nnpu BM3yasibHOM KOHTPOJ1E HapyLIJeHVIVI FEPMETUYHOCTHU
HE YCTaHOBNIEHO, NCMbITAHNE CYNTAETCA YCNELLIHO 3aBEPLLUEHHbIM.

L

T

5,5 +frranrnsfrenne e

0 30 150

Puc. 10-2 [jnarpamma rvzpasnndeckoro ucrnsitanms gis 1pyo RAUTITAN flex, RAUTITAN his

A [lpegsapuTesnibHoe ncnsiTaHme
(c AoBesEHNEM [aBNIeHNS] 10 NCTILITATE/IbHOI)

B OcHosHoe ncnbitaHue cuctem u3 1py6 RAUTITAN flex,

RAUTITAN his B BO3MOXHOVN KoMOUHaLmw ¢ Tpy6amm
RAUTITAN stabil n co ctanbHbimmn Tpybamu

Mpy NOArOTOBKE K rMAPaBINYecKoMY UCTbITAHIO HEODX0AMMO

BbIMOSHNATL CREAYIOLLE MEPONPUATUS.

1. YCTaHOBWTbL KOHTPOSbHOE faBfieHune B TpybonpoBoae 11 6ap.

2. BTeyeHne 30 MUHYT cneayeT NoAaepKMBaTh BENYNHY
WCMbITATENbHOIO AaBneHns. Mpn HE0OXOAMMOCTY PETYNSPHO
[0BOANTD [JaBEHNE 10 BENNYNHBI UCTbITATENBHOTO.

3. Yepes 30 MUHYT clieflyeT 3aHeCTU BENUYNHY UCMbITATENbHOO
[.aBNieHnst B NPOTOKON TAPABAMYECKOr0 UCTbITAHMS.

4. TIpoBECTV OCMOTP BCEIA CUCTEMbI BOLAONPOBOHON PA3BOAKM,
B 0COOEHHOCT MeCTa CThIKOB U COEANHEHWUI, HA BOSMOXKHbIE
YTEYKMN,

5. WcnbiTatensHoe AaBnieHne MeaeHHo NoHnanTb ¢ 11 6ap [0 5,5 6ap
1 OTMETWUTb 3TO B NPOTOKONE MAAPABAMYECKOr0 UCTbITAHNS.

6. Yepes 2 yaca cuutaTb NOKa3aHWe MaHOMETPA 1 3aHECT €ro
B NPOTOKO/ MPABANYECKOr0 UCTbITAHMS.

7. TIpOBECTV OCMOTP BCEIA CUCTEMbI BOLONPOBOAHON PA3BOAKM,
B 0COGEHHOCTY MeCTa CThIKOB U COEAMHEHUI, HA BOSMOXKHbIE
YTEUKM.

B cnyuae ecnu KOHTPOSIbHOE AaBfieHNe NOHU3NAOCH:

- 3aHOBO NMPOBEPUTb HA FePMETIYHOCTb BCE MeCTa CThIKOB
1 COEMHEHIA B CUCTEME, @ TaKXKe TOYeK BOAOpa3bopa v camm
Tpy6onpoBo/bl;

- niocne ycTpaHeHns NpuynH NaaeHns AaBnexus NOBTOPUTb
FMAPABANYECKOE CTbITAHME.

Ecnu npu BrayanbHOM KOHTPOME HapyLUeHWiA repMETUYHOCTH
He YCTaHOBMEHO, UCTbITAHNE CYUTAETCS YCMELIHO 3aBEPLUEHHbIM.

10.2.4 3aBepLueHUE FTMAPONCNbITAHUN

[0 OKOHYaHWUK TUAPABNYECKOTO UCMbITAHNS HEOOXO4NMO

BbINOIHUTb CNELYIOLLIE MEPONPUATIS.

1. TloaTBEPANTbL NPOBEAEHIE UCMbITAHNS B NPOTOKONE (DUPMOIA-

UCMONHNTENEM U 3aKA3YUKOM.

[leMoHTMpOoBaTh MaHOMETP.

[0 OKOHYaHWM UCTMBITAHWIA (MO TUTUEHUYECKIM COOBP@XKEHIAM)

06513aTe/IbHO NPOBECTY TLLATENBHYI0 MPOMbIBKY BOLOMPOBOAA

(cm. pasg. 10.4 cp. 47).

4. BHOBb YCTAHOBUTb AEMOHT/POBAHHbIE NPEAOXPAHUTENbHbIE
YCTPOWCTBA U1 CYETUUKI.

2.
3.
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10.3 [HeBMaTHU4YECKOE UCMbITAHKE CUCTEM BOAONPOBOHON
pa3BoaKu

O6patuTe BHUMaHE Ha CNEMYHOLLYIO BXHYIO MHAOPMALNID

Mpy NPOBEAEHM MHEBMATUYECKOrO UCTIBITAHMA.

HebosbLLne yTeUKN MOTYT ObITb 06HAPYXXEHbI TOMBKO C MOMOLLbIO
MEHHbIX PACTBOPOB MPY BBICOKIX 3HAYEHNSIX CTIbITATENBHOMO AABMEHNS.
KonebaHus Temnepatypbl MOryT OKasblBaTb BMAHIE Ha Pe3ynkTar
MCMbITaHNS (BbI3BATH POCT WM MAZEHNE UCTILITATENBHOMO AABNEHNS).
Cxarblid BO3AYX UK MHEPTHbIA ra3 6e3 NprMecelt Macna SBnsioTes
CXMMaeMbIMi cpefami. [1oaTomy BHYTPEHHIIA 06bem TpybonpoBoaa
VIMEET peLLaloLLiee 3HaYEHME NPy 3MEPEH aBNeHns. bonbluon
BHYTPEHHIIA 0GbEM TPYGOMPOBOAA CHKAET BO3MOXHOCTbH
06HapY)XeHNs HEOOMBLUMX YTEYEK N0 NaJeHNI0 JaBNEHNS.

CpepcTBa ANs NoMcKa MeCT YyTEYKM

[lns noucka MeCT yTeuKr cnenyeT NpUMEHATb TOMbKO Te CPeCcTBa
(neHoob6pasytoLLme pacTBOPLI), KOTOPbIE UMEIOT cepTudukat DVGW
1 PEKOMEHALMIO OT NPOU3BOAMTENS MO COBMECTUMOCTM

¢ PPSU v PVDF.

10.3.1 [ogroToBKa K NHEBMAaTU4eCKOMY UCMbITAHUIO
p [m6ap]
A
3000 —{---mmmmmemmmemm e ,
(3 6apa) :
150 |- :
A B
’ : Lt

10 — 30 muH > 120 MuH 10 MuH

Pue. 10-3  [lnarpamma nHeBMAaTn4ecKoro UCrbiTaHns

A [lpeasaputesibHoe ucribiTaHme (M. 1aon. 7-1)
B OcHoHoe ucribiTaHme
C  WcnbitaHmne Harpy3skon

?‘)6;680“:'1‘)030“03 Bpems BoigepXku  Bpemsi ucnbitaHus
<100 n 10 MuH 120 MuH

> 100 < 200 n 30 MuH 140 MuH

>200n 60 MUH +20 MWH Ha kaxa. 100 n

Taon. 10-1 [pubvxeHHbie 3Ha4eHus B 3aBUCUMOCTY OT 00beMa Tpy6ornpoBOAoB

Mpy NOArOTOBKE K MHEBMATUYECKOMY MCTbITAHNIO HEOOX04/MO

BbIMOSIHATb CREAYIOLLE MEPONPUATUS.

1. 0becneynTb cBOOOAHbIN JOCTYN K TPYOONPOBOAM.

2. [penoxpaHuTenbHble YyCTPOCTBA W BOLOCYETYNKN HEOOXOANMO
JEMOHTUPOBATb U3 COOBPAXKEHNIA 6830MaCHOCTU.

3. YcTaHOBWTb BO3AYXO0TBOAALLME KNanaHbl A1 cOPOca CxKaToro
BO3/yXa B HEOOXOANMbIX KONNYECTBAX 1 B HEOOXOAUMbIX
MECTax.

4. CMOHTMPOBATb MAaHOMETP C TOYHOCTbIO n3mepeHus 0,1 kla
(1 mbap).

5. Bce T0ukM BoLOpa3bopa TLATESIbHO 3aKPbITh.
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BenuyuHa ncnbiTatenbHoro JaseHns u ee N3MeHeHue

He Mo3BONSIOT CAeNaTh 0KOHYATESbHOMO 3aKoYeHNs

0 TepPMETUYHOCTY cUcTeMbI. [103TOMY [1119 BCEIi CUCTEMbI
BO/I0MPOBO/HON PA3BOAKM [OMKEH GbITb NPOBEAEH NOUCK MECT
YTEYKM C MOMOLLbO MEHSLLErocs pacTBopa, Kak Toro TpeoyT
HOPMbI.

6. 06ecneunTb, YTOOLI TEMMEPATYPA OKPYXKAIOLLEro BO3AyXa
BO BPEMS$ MHEBMATUYECKOr0 UCMbITAHNS N0 BO3MOXHOCTY
0CTaBanach NOCTOSHHOM.

7. TIoAroTOBUTH NPOTOKON MHEBMATUYECKOIO UCTbITAHNS
11 BHECTM B HEMO IaHHbIE MO CUCTEME.

10.3.2 OcHOBHOE NHEBMATUYECKOE UCMbITaHWe

Mpwn NpoBEAEHNI OCHOBHOrO MHEBMATNYECKOr0 UCMbITAHNS

HE0OX0/MO BbINOHUTL CNEAYIOLLE MEPONPUATUS.

1. YcTaHOBWTb BPEMS BbIAEPXKKM W UCMbITAHUS COrNacHO
Tabnuue 10-1.

2. MensieHHo ycTaHoBMTE B cucTEMe aaBlieHune 150 mbap.

Mpu HEOOXOAMMOCTV MOCE BbIAEPXKKM CHOBA AOBECTU AABNEHME

[0 VCMbITATEeNbHOTO.

Mocne BbIAEPXKKM Ha4aTh NPOBEPKY Ha repMETUYHOCTb.

[0 OKOHYAHWI NPOBEPKM HA FEPMETUYHOCTb 3aHECT BENUUNHY

MCNbITATENbHOrO AABNEHNS B MPOTOKOS.

5. Bcto BOLONPOBO/HYIO CUCTEMY, @ 0CODEHHO MECTa COEAUHEHUN,
CNneayeT NPOBEPUTL HA FEPMETUYHOCTb C MOMOLLbIO MEHSILLUXCS
COCTaBOB.

Eals

B cnyyae ecnv KOHTPOSIbHOE AaBfieHNe NOHU3NAOCH:

- 3aHOBO NMPOBEPWTb HA FEPMETIYHOCTb BCE MeCTa COeiHEHMS!
B CUCTEME C NMOMOLLIbH) NEHSLLUXCSH COCTABOB, @ TAKXKE TOUKN
B0J10pa3bopa;

- iocne ycTpaHeHns NpuynH NafeHns AaBnexus NoBTOPUTb
FMAPABMNYECKOE VCTbITAHME.

6. ECNM HeNnoTHOCTY B CUCTEME HE 0BHAPYXKEHbI, TO 3TO
HEo6X041MO 3ahUKCUPOBATL B MPOTOKOSIE.

10.3.3 WcnbiTaHue Harpy3Koii

ﬂpl/l NpoBEAEHNN UCTIbITAHNA Harpy3K0|7| H606X0,D,I/IMO BbIMOJNTHNTb

CnefiyIoLLe MeponpusTis.

1. MepaneHHo 10BECT laBNeHNe B crcTeme A0 3 6ap.

2. ,D,O)K,D,aTbCFI CTaﬁl/IﬂI/I3aLLVII/I [aBNeHnss B CUCTEME UM CHOBA
NOBECTU [iaBneHue 1o 3 6ap.

3. Cyurartb nokKasaHue UCbITaTeNbHOro LaBNeHnd 1 3aHeCTn ero

B NMPOTOKOJ.

Yepes 10 MUHYT cuMTaTh 3HAYEHUE UCTbITATENBHOMO AaBNeHNs

11 3aHECTV €ro B MPOTOKOS.

Bcio BOAONPOBOAHYIO CUCTEMY, @ 0COBEHHO MECTa COEANHEHMIA,

CreayeT NPoBepuTL HA FTEPMETUYHOCTD C NMOMOLLbIO MEHALLMXCA

COCTaBOB.

B Ccnyyae ecnn KOHTPOoJibHOe AaBneHne noHn3nnoch:

- 3aHOBO NPOBEPUTH HA FEPMETUYHOCTb BCE MECTa COEAUHEHNS

B CICTEME, a TAKXKE TOYKI BOJ0pa3bopa 1 camu Tpy6onpoBobl;

- Nocne yCTpaHeHnda npu4nH nageHnsa gaBneHna noBTOPUTb

rnapasnn4yeckoe ncrnblTaHne

6. Ecnu npu BM3yanbHOM KOHTPONE HapyLUEHUIA FepMETUYHOCTU
HE YCTAHOBNEHO, CNefyeT BHECTW COOTBETCTBYHIOLLYIO 3aMUCb
B MPOTOKOS.

7. Tlo 3aBepLIeHto NCTbITaHWiA cneayeT 6e3onacHo copocUThb
[aBNEHNe N3 CUCTEMbI.

B



10.3.4 3aBepLieHUEe NHEBMATUYECKNX UCTbITAHWI

[0 OKOHYAHWY TUAPABNYECKOrO UCMbITAHNS HE0OX0ANMO

BbIMNOMHUTb CEAYIOLIE MEPONPUATIS,

1. TloaTBEPANTbL NPOBEAEHIE UCTbITAHWIA B NPOTOKONE

(DMPMOI-WCNONHATENIEM U 3aKA3YUKOM.

[leMOHTMPOBaTb MaHOMETP.

[0 OKOHYaHMUM UCNbITAHWUIA (MO TUTMEHNYECKIM COOBPAXEHNSAM)

00513aT€e/bHO NPOBECTU TLLATE/bHYI MPOMbIBKY BOOMNPOBOAA,

4. Heobx0[1MMO BHOBb YCTAHOBUTH EMOHTVPOBAHHbIE
NpefoXpaHnTeNbHbIE YCTPOCTBA U BOLOCHETHUKM.

2.
3.

10.4 TpombiBKa BOJOMPOBOAA

[Lns ynaneHus 3arpsasHeHni, BOSHIKLLNX NPI MOHTaxe
1 XPaHEHUW, BCE CNMBHbIE OTBEPCTUS CNEAYET OTKPbITh
Ha HECKOMIbKO MUHYT 1 TeM CamMbIM YAanUTb U3 BOA0MNPOBOAA

3arpsisHeHN.
m [loporocTostias npombiBka TPY60MPOBOLOB C MOMOLLbHO

BO3/YLWHO-BOASHOV cmecw, koTopas cornacHo DIN EN 806-4
06s3aTenbHa Ans MeaHbIX TPYOONPOBOAOB B LENsX NPeJoTBpaLLEeHNs
KOppo3uu, Ans TpybonpoBoaoB yHuBEpcanbHbix cuctem RAUTITAN
JN8 MUTEBOr0 BOJOCHAGXKEHUS U OTOMNEHNS He TpebyeTces.

PeKoMeHIyeTCs MONHOCTbI0 ONOPOXHATL BOAOMPOBOAHbIE
YCTPOACTBA, HE HaXOAsILLMecs B 9KCMyaTaLum,
13 COOOPAXKEHWIA TUTEHbI, A TAKXKEe YTOObI NPefoTBPaTUTL
1X 3amep3axue.
Mepe/ BBOAOM B 3KCMyaTaLlo BCe 9TW YCTPONCTBA HEOGXOANMO
MOABEPrHYTh TLLATENbHON NPOMbIBKE.

Ecnv BofONPOBOAHAS CUCTEMA OCTAETCS 3aMONHEHHON,
HO He akcnnyaTupyeTcs, To cornacHo DIN EN 806-4 ee
HE0OX0ANMO U3 TUTNEHNYECKIX COOBPAXXEHNIA PErYASIPHO
NPOMbIBATb.

10.5 [lpoTokon ruapaBnUYecKoro UCnbiTaHUsa ans CUCTEMbI
RAUTITAN (BogonpoBogHasi pa3BogKa)

MpOTOKON TAPABAMYECKOro UCTIbITAHUA HAX0AUTCA
oWl B NPUIOXKEHN K aHHOI TEXHNYECKON MH(OpMALLAK,
U €r0 MOXHO CKayaThb ¢ cainTa www.rehau.ru.
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[PUNOXXEHWE

lpoTokon npoBefeHNs ruapasaNYeckoro UCnbiITaHus (MUTbeBOE BOJOCHAGKEHME)

1.

06pasew, NPOTOKONA MMAPOMCHbITAHMIA
MpoTOKON KOHTPONS faBAEHUS:
Cuctema RAUTITAN, nutbeBoe BoAOCHa6XeHue, ucnbitanue cornacHo DIN 1988 yactb

[laHHble 06bekTa

HasBaHue 06beKTa:

Moapsanymk:

Ynuua/Homep aoma:

MoYTOBbIA UHAEKC/HACENEHHbBIN MYHKT:

2. lpenBapuTenbHOE MCMbiTaHue
2.1 KOHTpOsbHOE J1aBNieHune 6ap (MakcumasbHoe sKeniyartaLyonHoe aasneHie 10 6ap + 5 bap = 15 6ap
2.2 Tekylee nasnexvie yepes 10 MUHYT 6ap (KOHTPOJSIbHOE [1aBNIEHUE BOCCTAHOBIIEHO)
2.3 Tekylee fasnexve yepe3 20 MUHYT 0ap (KOHTPONIbHOE [AaBJIEHNE BOCCTAHOBIIEHO)
24 Tekylee fasnexve yepe3 30 MUHYT 6ap
2.5 Tekyllee faBnexve yepe3 60 MUHYT 6ap
I BozionpoBOf;, BIA3yaribHO MPOBEPEH Ha repMETUYHOCTb NOSHOCTBIO, BKIKOHASt MECTA COEMHEHNIA, HAPYLLIEHWIA TEPMETYHOCTI He YCTAHOBMEHO.
3. OcHOBHOE 1cnbiTaHne
31 KOHTpOMbHOE J1aBNieHne 6ap (pesynbraT NPOBEPOYHOrO UCTbITAHKA M. 2.5)
3.2 Tekyllee faBneHne Yepes 2 yaca 6ap
3.3 lprmeyanns:
[1BoonpoBof;, BiA3yanbHO MPOBEPEH Ha repMETUYHOCTb NOMHOCTBIO, BKIKOHAs MECTA COEAMHEHIIA, HAPYLLIEHWIA TEPMETVYHOCTIA He YCTAHOBMEHO.
[1BomonpoBog, MOMHOCTHIO repMETUYEH.
4, MoaTBepxaeHue
OT 3aKasumka:

OT ncnonHuTens:

HaceneHHbIA NyHKT: [ara;

YcTaHoBKa:
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10.5.2 Ta6nuua notepb Hanopa ans sogonposona RAUTITAN flex / RAUTITAN his 16—25 o lexc

RAUTITAN flex/his

Pacxog, n/c

54

0,01
0,02
0,03
0,04
0,05
0,06
0,07
0,08
0,09
0,10
0,15
0,20
0,25
0,30
0,35
0,40
0,45
0,50
0,55
0,60
0,65
0,70
0,75
0,80
0,85
0,90
0,95
1,00
1,05
1,10
1,15
1,20
1,25
1,30

16 x 2,2 DN 12

Motepun, m6ap/m

0,3
0,8
16
2,6
39
O
6,9
8,7
10,7
12,8
26,1
43,5
64,8
89,9
118,8
162,3
187,4
2272
270,5
3.3
367,7

CkopocTb, M/c

0,1
0,2
0,3
0,4
05
0,6
0,7
0,8
0,9
09
14
1,9
2,4
2,8
3,3
3,8
43
47
53
57
6,2

20 x 2,8 DN 25

Motepu, m6ap/m

0,1
0,3
0,6
09
14
1,9
2,5
il
3,8
4,6
9,3
154
22,8
31,6
41,6
52,9
654
79,1
94,0
110,1
127,3
145,8
165,3
186,1
208,0
231,0
255,2
280,5

CKopocTb, M/C

0,1
0,1
0,2
0,2
0,3
04
0,4
0,5
0,6
0,6
0,9
12
1,6
1,8
2,1
2,5
2,8
3,1
3,4
3,1
4,0
43
4,6
49
52
o5
58
6,1

25x 3,5 DN 20

Motepn, m6ap/m

0,0
0,1
0,2
0,3
0,5
0,7
09
1,1
1,3
1,6
3,2
5,3
7,8
10,8
14,2
18,0
22,2
26,8
31,8
37,2
43,0
49,2
55,7
62,6
69,9
77,5
85,5
989
102,7
1118
1213
1311
1413
151,8

his

CkopocTb, M/c

0,04
0,08
0,12
0,16
0,20
0,24
0,28
0,31
0,35
0,4
0,6
0,8
1,0
1,2
1,4
1,6
1,8
2,0
2,2
2,4
2,6
2,8
2,9
3,1
33
3,5
3,7
39
41
43
4,5
47
49
9,1



10.5.3 Ta6nuua notepb Hanopa ang sogonposoaa RAUTITAN flex / RAUTITAN his 32—63 lexc his

RAVIIAN 32544 DN 25 40 X 5,5 DN 32 50 X 6,9 DN 40 63 x 8,6 DN 50
Pacxop, n/c Motepw, Ckopoctb, M/c  Motepy, CkopocTb, M/c  [MoTepw, Ckopoctb, Mm/c  MoTepy, CkopocTb, M/c
mb6ap/m mb6ap/m m6ap/m mbap/m
0,1 0,5 0,2 0,2 0,2 0,1 0,1 0,0 0,1
0,2 1,6 0,5 0,5 0,3 0,2 0,2 0,1 0,1
0,3 3,2 0,7 11 0,5 0,4 0,3 0,1 0,2
0,4 5,3 0,9 1,8 0,6 0,6 0,4 0,2 0,2
05 79 1,2 2,7 0,8 09 05 0,3 0,3
0,6 10,9 1,4 3,7 0,9 1,3 0,6 0,4 0,4
0,7 14,4 1,7 4.9 11 1,7 0,7 0,6 04
0,8 18,3 1,9 6,2 1,2 2,2 0,8 0,7 0,5
09 22,6 2,1 7,7 1,4 2,7 0,9 0,9 0,6
1,0 27,3 2,4 9,3 15 &2 1,0 11 0,6
1,1 32,5 2,6 11,0 1,7 3,8 1,1 1,3 07
1,2 38,0 2.8 12,9 1,8 44 1,2 15 0,7
1,3 44,0 3.1 14,9 2,0 5,1 1,3 1,7 0,8
1,4 50,3 33 17,0 2,1 58 1,4 1,9 0,9
15 52,0 35 19,3 2,3 6,6 15 2,2 0,9
1,6 64,2 3.8 21,7 2.4 7.4 1,6 2,4 1,0
1,7 71,7 40 24,2 2,6 8,3 1,7 2,7 1,0
1,8 79,6 43 26,8 2,7 9,2 1,7 3,0 11
1,9 87,9 45 29,6 29 10,1 1,8 3,3 1,2
2,0 96,5 4,7 20 3,0 111 1,9 3,6 1,2
2,1 105,6 5,0 355 3,2 12,1 2,0 4,0 1,3
2,2 115,0 52 38,6 &3 13,2 2,1 43 1,3
2,3 - - 419 35 14,3 2,2 47 1,4
2,4 - - 45,3 3,6 15,4 2,3 5,0 1,5
2,5 - - 48,8 3,8 16,6 2,4 54 1,5
2,6 - - 52,4, 3,9 17,8 2,5 5,8 1,6
2,7 - - 56,2 41 19,1 2,6 6,2 1,7
2,8 - - 60,1 42 20,4 2.7 6,7 1,7
2.9 - - 64,1 44 21,7 2.8 71 1,8
3,0 - - 68,2 4,5 23,1 29 70 1,8
3,1 - - 72,4 4,7 24,5 3,0 8,0 19
3,2 - - 76,8 4.8 26,0 3,1 8,5 2,0
3K - - 81,2 5,0 27,5 3,2 9,0 2,0
3,4 - - 85,8 51 29,0 &3 9,5 2,1
3,5 - - - - 30,6 34 10,0 2,1
3,6 - - - - 32,2 815 10,5 2,2
37 - - - - 33,9 3,6 11,0 23
3,8 = = = = 35,6 3,7 11,6 2,3
39 - - - - 37,3 3,8 12,1 2.4
4,0 - - - - 39,1 39 12,7 2,4
41 - - - - 40,9 4,0 13,3 25
42 - - - - 427 4,1 139 26
43 - - - - 44,6 42 14,5 2,6
4,4 - - - - 46,5 43 15,1 2,7
4,5 - - - - 48,5 44 15,7 2,8
4,6 - - - - 50,5 45 16,4 2.8
47 - - - - 52,6 46 17,0 2,9
4,8 - - - - 54,6 47 17,7 2.9
49 - - - - 56,7 48 18,4 3,0
5,0 - - - - 58,9 49 19,1 3,1
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10.6  KoadhchmumeHTbl MecTHbIX conpoTuBnennin { ans cutuiros RAUTITAN cornacHo DVGW W 575

KoadhhmueHT MecTHOro conpoTueneHns ¢

JuameTtp TpyGonposoaa d,

Buyg MECTHOrO 06o3Ha4eHue B MM)

conpotusneHunsa

cootBetcTBMM ¢ [pachmyeckuint cumson
DVGW W 575 16 20 25

TPOiHUK Ha =

1 OTBETBIEHIE TA w 38 3,6 4,4 3,8 4,2 2,6 2,4

. —> Yy

2 TPOMHUK Ha NPOX0A, D _+_ 1,0 0,9 11 0,9 1,0 0,5 0,4
TPOiIHIK Ha pa3fenenne e

3 HoToKa TG V* 39 3,8 45 3,9 4.4 2,7 2,4
TPOVHMK Ha

4 OTBETB/IEHME NpK TVA "+ 9,0 8,0 8,6 6,3 7,2 41 3,8
CNNSHUI NOTOKA -
TPOHMK Ha npoxof, +

5 DY CAUSHIM MOTOKa VD F 3 17,3 13,5 16,4 12,2 14,2 7,8 71
TPOVHUK 1>__<—

6 D/ BCTPEYHOM MOTOKe VG + 9,8 9,2 9,6 7,3 8,5 5,2 49

Yy
7 OtBopg 90° W90 +|— 3,7 3,6 41 3,6 42 2,5 2,3
v
8 OTBop 45° W45 * - 1,2 18 11 17 1,0 0,6
9 lMepexon anaverpa RED —>?> 0,6 0,6 0,6 0,6 0,5 0,4 -

10 HaCTEeHHbIN YroNbHIK WS ‘Al_c 1,5 1,6 1,5 - - - -
[POTOYHBIN HACTEHHbIN
1 o WSD 4 /WF 14 11 - - ; ] .

MPOTOYHbIN -
12 HaCTEHHbIN YroNbHIK WSA vaE 1,8 1,9 - - - - -
—

Ha Bofl0pasbope

13 Konnekrop STV |V+| | 1,0 1,1 - - - - -

14 CoepHuTensias mydra K == |—v> 0,6 0,6 0,7 0,6 0,6 03 03
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TPAHCTOPTPOBKA V1 XPAHEHIE

10.6 Wcnonb3oBaHue Tpy6 1 3NIEMEHTOB CUCTEMbI

Puc. 10.6-1 3aiymta cuctembl OT MPSIMbIX COTHEYHBIX J1y4es

TpyObl 11 KOMMOHEHTHI CUCTEM HEOOXOAMMO 3aLLMLLAT OT yNbTpaduone-
TOBOTO W3Ny4EHNst BO BPEMS TPAHCTIOPTUPOBKM 11 XpaHEHN.,

CnepyeT n3beratb MOBPEXAEHNA TPYO 11 OCTaNbHbIX KOMMOHEHTOB CiA-

CTEMbI.

B 3Tnx Lensx Heobxoamnmo:

- C OCTOPOXXHOCTbKO BbINOMHSATH MOrPY3KY W Pasrpy3ky;

- MepeBo3uUTb, Y4NTbIBas 0COBEHHOCTY MaTepuana;

- He BOMOYMTb MO 3eMAE W MPOYUM MOKPbITUSIM;

- CKaaMpoBaTh Ha MOLLAAKe, UCKMoYatoLLEer nonafaHus npeamMeToB
C OCTPbIMU Kpasimu;

- 3alMLLIATb OT MEXaHUYECKIX NOBPEXAEHNI;

- 3almLaTh 0T rpsiaun, Mbian, LIEMEHTHbIX PACTBOPOB, MACen, MpPOB,
Kpacok, pacTBOPUTENEN, XUMIKATOB, BAaru u np.;

- 3almLIaTh OT COMHEYHbIX Ny4Yei, MOCPEACTBOM CBETOHEMPOHMULIAE-
MOV MNEHKM, NGO APYriX HENPO3payHbIX MaTepuasos;

- BO BPEMSI POBEIEHMUS CTPOUTENbHbIX PAOOT HE [OMYCKATb ANTENb-
HOr0 BO3MEMCTBIS COMHEYHbIX NyYeit;

- CHMMaTb YNaKOBKY HEMOCPEACTBEHHO Nepej Hayanom paobor;

- €00/110aTh MMrMEeHNYECKIe TPEOOBAHNS (HAaNpPUMEP: 3aKPbITUE KOH-
LI0B TPYO, 3aiiyTa QuTnHros, cobnoperne Hopmbl VDI 6023 — npo-
EKTUPOBaHIE B COOTBETCTBUM C TPEOOBAHUSAMIA TUTVEHBI, MOHTAX 1
3KCnyaTaums CUCTEM MATHEBOMO BOLOCHAOXEHUS).

Pue”10.6-2 He knactb Tpy0bl Ha MOBEPXHOCTb U3 MaTepuana ¢ 0CTPbIMU Kpa%
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CUCTEMA LIYMOMOTTOLLAIKLLEA KAHANM3ALN RAUPIANO PLUS

LleHTpoBKa (YUTUHIOB

Puc. 6-22  He Bbinpas/iats MoOTKOM!

LleHTpoBKa (HATMHIOB [JOMKHA BBIMOMHSTHCS TONbKO COOTBET-
CTBYIOLLMM WHCTPYMEHTOM, Hanpumep, GOPOAKOM WK ragy-
HbIM KITHO4OM.

3awurta ot Koppo3un UK NOBPEXAEHUS

¢

Puc. 6-23  [lpenoxpaHsite 0T Kopposun!

Puc. 6-24  AHTUKOPPOSVOHHAS 3aLLMTa METATNHECKNX COBLUHNTE TbHbIX JTEMEHTOB

MeTannnyeckine UTUHITNA 11 HABUXKHBIE TNMb3bl AOMKHbI OblThb
3ALLMLLEHbI C MOMOLLbIO COOTBETCTBYHOLLMX CPEACTB OT KOHTAK-
Ta C KMPMUYHOW KNAAKOW, a TAKKE CO CTSKKOW, LIEMEHTOM,
rUNCOM, BbICTPOCXBATLIBAKOLLMMCS LIEMEHTOM, arpecCUBHbIMU
cpefamMi 1 NPoYUMU MPOBOLMPYIOLLMMI KOPPO3MIO BELLIECTBA-
MV 1 MaTepuanamu;

- (UTUHIK, TPYObI U HABWXKHbBIE TU/b3bl HEOOXOAVMO 3aALMLLATL OT

BHELLHEro BO3[eNCTBUs BRaru;
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- cnemyeT yoeauTbCsl, YTO NPUMEHsSIeMble YMAOTHUTENW, CPEACTBa
OYMCTKI, MOHT@KHAS MeHa U T.M. He COMEePXaT BELLECTB, Bbl3blBa-
HOLLMX [IerpafaLmio Matepuanos Tpyo v hUTUHIOB, HanpuMep, pac-
TBOpA aMMMaka, aMMIaKocoepXallyx KOMNOHEHTOB, apoMaTuye-
CKVX WIK KUCMOPOACOAEPALLWX PACcTBOPUTENEN (Hamp. KEToHa W
3dhmpa), XnopyrnesoaopoIoB.;

- (DUTWHIK, TPYObI U HAZBWXHbIE TUMb3bl HEOOXOAUMO 3aLLMLATL OT
rPsI3K, CTPOUTENBHOW MblnK, LEMEHTA, MAcna, X1pa, Kpacku, naka,
MPONUTKY, FPYHTOBKM, PACTBOPUTENEN U T.A;

- Tpy6onpoBOabl [OMKHbI ObiTh 3aLLMLLEHbI B arpeCCUBHbIX Cpefax
(Hanpumep, GETOHHAS 3anMBKa, MCMAPEHUs MOPCKOW BOAbI, CPea-
CTBA OYNCTKM), @ TAKXKE OT MPOHVUKHOBEHMSI arPeCCUBHbIX ra30B,
ra3oB, BbIAENSOLLMXCS NPV GPOXEHAN U T.1N.;

- CUCTEMY HEOOXOAMMO 3aLLUMTUTL OT MEXaHUYECKMX MOBPEXAEHMIA
(HanpuMep, B Neproz, CTPOUTENLCTBA, BONM3Y TPAHCMOPTHbIX Mari-
CTpanew, 0T BO3AEVCTBIS MaLLUUH 11 MEXaH3MOB, OT MOBPEXIEHWIA
XKVUBOTHBIMM 11 T.M.).

RAUTITAN PX
CnenyeT 1cnonb3oBaThb CNpeu s 06HapYKeHNs yTeyek (Hanpu-
Mep, NEHO00Pa3yioLLye CPEACTBA) TONbKO C AECTBYIOLLMM CEp-
Tudprkatom DVGW, pEKOMEHAYIOLWMM VX ANs B3aUMOLENCTBUS C
PPSU 1 PVDF;

- MPUMEHSITb TOMBKO Te YNNOTHUTENN, NPOKNAaKW, U30NEHTY U K-
Kue CPe.CTBa, KOTOPble PEKOMEHIO0BAHbI UX U3rOTOBUATENSAMU [NS
Baaumogenctsus ¢ PPSU n PVDF;

- NPOBEPSITb MPY MOHTAXXE COEANHUTENbHbIE ANEMEHTbI Ha COBMECTH-
MOCTb C KX[IbIM 13 VICTIONb3YEMbIX BELLIECTB;

- He JI0nyckaTb KOHTAKTa C apoMaTUyecKUMu 11 KCIOPOACOAepXaLLI-
M PACTBOPUTENSIMM (HanprMep, KETOHOM 11 3(hUpOM), a TAaKXe C raso-
MAVPOBAHHBIMM YIMEBOAOPOAAMN (HANPUMED, XNOPYrNEBOAOPOAAMM);

- He J0nycKaTb KOHTaKTa C BOAOPACTBOPVMbIMIA aKPUMOBBIMU 1aKa-
MV, MPONUTKaMK 1 TPYHTOBKAM.

RAUTITAN SX
He ncnonb3oBaTb NPOKNaaKKM 1 YNNOTHATENbHBIE KOMbLia (Hanpi-
mep, 13 TednoHa), KOTOpbIE MPU KOHTAKTE C BOAOW MOTYT Bblae-
NATb VIOHbI XN0Pa;
- MPUMEHSITb TOMbKO Te YMIOTHUTENMN, KOTOPbIE HE BbIAENSIHOT MOHbI
X/0pa npw KOHTaKTe ¢ BOAOM;
- BO u36exaHue kopposun 3a3opoB GutuHroB RAUTITAN SX pekomeH-
LYeTCs NPUMEHSTb NEH.

J106aBKu B BOAY
lpUMeHeHNe MHTMOTOPOB U APYriX MPUCAA0K MOXET BbI3BATb
NOBPEX/IeHMe TPyOoNpoBoaaA.

Mpu NpoKnajke TPy6oMpPOBOAOB B 30HaX, 16 BO3MOXHO BO3/6ii-
CTBWE Ha HIX OTPULATENbHbBIX TEMMepaTyp, TPYOONpoBOAb! HEOO-
XOAUMO 3aLLMLLATB OT 3aMep3aHus.

B 30Hax oTpuuaTenbHbix Temnepatyp, TakiX Kak AjUTenbHO HeoTa-
NAvBaeMble MOMELLEHS, TeNNON30NaLMN, KaK NpaBuno, ObiBaeT He-
[I0CTATOYHO, 4TOObI MPEeAoTBPaTUTL 3amep3aHiie TEMIOHOCUTENs B
TPyOONpOBOAAX.

B Takux 30Hax cneayeT cnuBaTb TEMOHOCUTENb 113 TPY6ONPOBOAOB
WA NpeaycMaTpuBaTh MOMYTHbIA 060rpeB Tpybonposoaos. Heobxo-
JUMble YCTPOMCTBA A5 3TOrO CReayeT npeaycMaTprBaTh Ha CTapum
NPOEKTUPOBAHMS,



CUCTEMA LLYMOMOTIOLLAIOLLEEN KAHANSALAN
RAUPIANO PLUS




[laHHas TexHUYecKas MHopMaLns AeNcTBUTENbHA
c auBapsi 2016 ropa.

C n3faHnem JaHHoi TeXHUYECKOI H(OpMALIUY BCe NPexXHIe
TEXHUYECKUE MH(opMALIM MO CUCTEME LLYMOMNOTTIOLLAIOLLEN
kaHanmsaumm RAUPIANO PLUS TepstoT cuny.

Haluu TeXHNYEeCKIe JOKYMEHTbI A5 CKaYMBaHys Bbl MOXETE HanTy
Ha Halllem caiiTe www.rehau.ru.

ABTOPCKME NpaBa Ha JOKYMEHT 3aLLULLEHbI. 3T0, B NEPBYIO 04epe/b,
KacaeTcs NpaB Ha NepeBo/, Nepeneyarky, CHATHE KOMuiA,
1CNONb30BaHWE B paamonepefadax, BOCNpor3BeaeHe

Ha POTOMEXaHNYECKIX UK ApYriiX NOA0OHbIX CPEACcTBAX.
CoxpaHeHue aHHbIX MaTepranoB Ha NMIObIX HOCUTENSX 3arnpeLLeHo.

Bce eguHuLbl Mepbl 1 Beca SBASIOTCSA HOPMATUBHbIMU.
OLWNOKM U N3MEHEHNS UCKIHOYEHDI.

B cBsI3u ¢ BBEAeHMEM B 2012 rofy nporpammbl SAP Halwu Homepa
apTUKY/OB MAaTEPMasoB Obin USMEHEHBI.

B 06HOBNEHHbIE HOMEpa apTUKY/OB MaTepyanoB 00aBNEHb

2 Undpbl: cTapblii Homep apTukyna: 123456-789,

HOBbIV HOMep apTukyna: 11234561789.

B AaHHOWN TeXHUYECKO MH(opMaLIV 106aBNEHHbIE L(PbI B HOMEPE
apTuKyna rpatyeckm BblaeneHbl Mapkepom.

Hanpumep,

11234560789

MpockGa BO BCex 3adBKax, 3aKasax, HakNadHbIX 1 CHETaX YKasblBaTb
TONMbKO 11-3HaYHbI HOMEP apTuKyna mMarepuana.




I  CUCTEMA KAHAJIU3ALIUK RAUPIANO PLUS

11 YKA3AHUS K TEXHUYECKON NHOOPMALINN

YKa3aHua K JaHHOIN TEXHNYECKOI HopmMauum

HopmatumsHble Tpe6oBaHus

[laHHas TexHu4eckas HhopMaLns AeicTBUTeNbHA
ans [epmanuy n Poccun,

MuKTOrpammbl U NOroTUMbI

MeponpugTig no TexHrnke 6e30MacHoOCTy

Ccblnka Ha HOPMATUBHbIIA JOKYMEHT
BaxkHas MH(opMaLmsa, KoTopast A0MKHA yUUTbIBATHCS

Hopmaums B NHTEPHETE

= H O R

Balun npeumyulecTea

[1ns Bawwei 6e30MnacHOCTM 1 415 KOPPEKTHOIO

CMONb30BAHNS HALLE NPOAYKLMN Mbl DEKOMEH/YEM
NPOBEPUTD, UMEETCS 'y Bac B pacnopsieHun TeXxHu4eckas
MHopMaLs HOBOW Bepcui. [laTa Bbinycka Ballen TeXHUYECKO
MHOpMaLY BCeraa HaneyartaHa cnesa BHU3Y Ha 00/10XKe.
AKTYanbHYI0 TEXHNYECKYIO MH(OPMALIMIO Bbl MOXETE NONy4YuTh
B bnvxaiiem K Bam 6topo no npogaxam REHAU, a Takxe HauTu
Ha Hallem carte www.rehau.ru.

- [poumnTaliite, noxanyicra, BHUMATENbHO U NOHOCTbIO
MEPbI M0 TEXHMKE 6€30MacHOCTU, @ TaKXe PYKOBOACTBO
Mo aKcnyaTauun B Lenisx obecneyeHns Baten
6€30MacHOCTY 1 6E30MACHOCTY APYTX JINLL.

- CoxpaHsiiTe pyKOBOACTBO M0 3KCMyaTaLui n AepxnuTe
ero BCerpa nog, pykoil.

- B cnyyae ecnu mepbl N0 TEXHWUKE 6830MacHOCTH
VNV OTAENbHbIE MYHKTbI UHCTPYKLA MO MOHTaXY HESICHbI
s Bac, obpatuTeck B bnvxaniuee K Bam 610po
no npogaxxam REHAU.
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Wcnonb3oBaHme cornacHo npeanncaHunio

Cuctema wymonornowatowen kananusaumn RAUPIANO PLUS
MOXET 3KCMIyaTUpPOBaThCs U YCTaHABMBATLCS TOSIbKO COrNACHO
OMUCAHNIO B IaHHOW TEXHUYECKOW NHhopmaLmn. Jlioboe apyroe
NPUMEHEHUE, He COOTBETCTBYIOLLEE ONUCAHNIO, HEJONYCTUMO.

ﬁ 06wwume mepbl TEXHUKK 6€30MACHOCTH

62

- 06patuTe BHUMaHMe Ha BCE JeNCTBYOLME
PEKOMeHJaL N0 NPeAOTBPALLEHNI0 HECHACTHbIX
CNy4aeB 1 COOMIOAEHNIO NPaBI TEXHUKM 6830NaCHOCTU
NPy MOHTaXe CUCTEM BOA0OTBEEHNS.

- Bawue paboyee MecTo JOSIKHO ObITb YACTLIM 11 CBOOGOAHbIM
0T NOCTOPOHHMX MPEAMETOB.

- [103ab0TbTECH 0 JOCTATOYHOM OCBELLEHN Ballero
paboyero MecTa.

- He monyckaiiTe npucyTCTBUS LETEN, XUBOTHbIX
11 TOCTOPOHHUX NINL HA MOHT@XXHbIX MIOLIAAKAX.

He ocTaBnainTe 6e3 NpucmMoTpa WHCTPYMEHT, 0COOEHHO
npwu paboTax B XWUMblX MOMELLEHUSIX.

- icnonbayiiTe TONbKO OPUrMHANbHbIE KOMMOHEHTbI
OIS CUCTEM BOI00TBEAEHNS. [IPUMEHEHIE CTOPOHHUX
KOMMOHEHTOB WM UHCTPYMEHTOB, He COOTBETCTBYHOLLX
cucteme REHAU, MOXXET npuBecT K yulepoy
L0191 300P0BbS U TPABMATU3MY.

[poTnBONOXapHas 3awmTa
O4eHb TULATENBHO CO6M0AANTE NpaBmna
NPOTVBONOXAPHOW 3aLLUUTHI 1 JIEUCTBYIOLLNE CTPOUTENbHbIE
HOPMbI 1 NpaBina, B 0COOEHHOCTH:
- NPV NPOXOXK/EHUM YEPE3 NEPEKPLITUS U CTEHDI C BbICOKNM
npeaenom OrHeCTONKOCTH,
- B OMELLEHMSIX C 0COObIMI TPEOGOBAHUSIMY
Mo NPOTVBONOXAPHOW 3aLLuTe.

TpeboBaHus K nepcoHany

- MoHTaX cucTem paspeLlaeTcs NPOBOANTD TOMbKO
CEepPTUMUUMPOBAHHBIM HaLLIE KOMNAHWeNn MOHTXHKaM.
- K'paborte ¢ anekTpuyecknmmn npubopamu
UNW 3NEKTPONPOBO/IKO 0NYCKAETCS TONKO
KBanMMULMPOBAHHHBIA NEPCOHAN, UMEHOLLNN
COOTBETCTBYIOLLIA JOMYCK.

Pa6oyast ogexna
- VicnonbayiiTe 3alyTHbIE 04K, NOAXOASILLYI0 Paboyyio
OLIEX Y, HAZEXKHYI0 00YBb, KACKY U 415 ASIUHHbBIX
BOOC — CETKY AN BONOC.
- He HaaeBaliTe NPOCTOPHYIO 0AEX Y WA YKpaLLeHNs
BO 36€XaHe nonajgaHns ux B NOABMXHbIE MEXAHI3MbI.
- [Ip MOHT@XXHbIX paboTax Ha BbICOTE BbILLE YPOBHS
rOM0Bbl YEN0BEKA HAEBaTE 3ALLMTHBIA LLNEM.

pu MmoHTaxe

- MoxanyicTa, BHUMATENbHO NPoYUTanTe 1 COONAaNTe
YKa3aHusi COOTBETCTBYIOLLETO PYKOBOACTBA
Mo 3KcnayaTauun 1UCnob3yemMmoro MOHTaXXHOr0
WHCTPYMEHTA.

- PeXyLLue MHCTPYMEHTbI UMEIOT OCTPbIE N1E3BUS. XpaHuTe
1 UCMOMb3YNTE UX TaKUM 00Pa3oM, YTOObI OHM
He NpeaCcTaBNANN 0NacHOCTU TPABMIPOBAHUS.

- [pu 06pe3ke Tpy6bl cO60AANTE BE30NACHOE PACCTOSIHME
MEX[1y NanbLamu pyKu 1 PeXyLUM UHCTPYMEHTOM.,

- He paspeluaeTcs xBaTaTbCs BO BpEMS 00PE3KM
3a PexyLLyie Uy NOABVXKHbBIE YaCTW MHCTPYMEHTA.

- [Tpn NpoBeaeHU NPouNaKTUYeCKMxX paoor,
nepeocHallieHu 060pyI0BaHIS 1 NpU CMEHe MecTa
MOHTaXa, NPex[e BCero, CNeayeT BblHYTb CETEBYH BUIIKY
WHCTPYMEHTA 13 PO3ETKI U UCKTIOYUTD ee
HeCaHKLMOHMPOBAHHOE MCMOJb30BaHNE.



12 ONWCAHWE CUCTEMDI

121 OyHKyum

RAUPIANO PLUS — 310 yHuBEpCasbHas LWymMonorioLlaoLas
Oe3HanopHas cucTema KaHanuaawmm ansg npokiaaku BHy TP
3naHns 1 B rpyHTe cornacHo DIN EN 12056, DIN EN 752,

DIN 1986-100 1 CI1 30.13330.2012. 3Ta yHMBEpCaNbHAA
KaHaN3aLnoHHas cucTeMa UCnosb3yeTcs Kak B MHAVBUAYANbHbIX
XKUJTbIX JOMAX, TaK U B MHOTO3TaXHbIX 3[aHUSX.

RAUPIANO PLUS Bbinyckaetcs Ha auameTpsl oT Dy 40 o Dy 200.
Cuctema obnafaeT WUPOKUM acCOPTUMEHTOM (DACOHHbIX YacTel
11 3NIEMEHTOB KPEMeHus.

/5

- BbicoKoe Ka4ecTBO 1 NPMBNEKATENbHbIA BHELLHWA BUL;

- MPEBOCX0/Has 3BYKOU3ONALNS;

- cnelmanbHble 3anaTeHTOBaHHbIE XOMYThl KPEnneHns
REHAU nns ymeHbLIEHUS nepeaayn 3Byka yepes
CTPOUTESbHbIE KOHCTPYKLNN;

- 3BYKOW30MSLMOHHbIV MaTepran Tpy6 1 (acoHHbIX YacTeln;

- MOBbILLEHME 3BYKOM30NALMY B 061aCTW NMOBOPOTOB
3@ CYET YaCTUYHOrO YTONLLEHNS CTEHOK OTBO/IOB;

- ONTUMANbHO rNAfKUIA U3HOCOYCTONYNBBIA BHYTPEHHUI
CNOW TPYO, COKPALL AL ONACHOCTb 3aCOPEHUS;

- BbICOKAs yaapHas BA3KOCTb NpW OTPULIATESbHbIX
Temnepartypax u coxpaHexue npoyHocTt go -10 °C;

- BbICOKAs YCTONYMBOCTb K YNbTPaUONETOBOMY
N3NYYEHIIO, BOSMOXEH MOHTaX N0 0NOpaM Ha OTKPbITOM
BO3/1yXe CO CPOKOM CJy»O0bl 10 2 NET;

- BbICOKAs yapHas BA3KOCTb — HEBOCMIPUMMYNBOCTb
K MEXaHWYECKIM Harpyskam npu TpaHCrnopTUPOBKe,
XPaHEHWV U MOHTaXe.

1211 XunuuHoe CTPOUTENbCTBO

RAUPIANO PLUS — 370 yHuBepcanbHas cuctema 6e3HanopHom
kaHanuaauuu cornacHo DIN EN 12056, DIN 1986-100

1 CIM 30.13330.2012 B 3aaHusX, Kak CTaHAapTHAs KaHanu3aLms
6e3 cneLunanbHbix TPe60BaHUI MO LLYMOMNOTOLLEHWIO,

TaK 1 B 3[aHUSIX C NOBbILUEHHbIMI TPEOOBAHUSMM

no wymonornoweruo (VDI-Tpe6osanus 4100).

Hanpumep, ans:

- VUHAMBWYANbHBIX XUMbIX OMOB;
- MHOTOKBAPTUPHbIX 3AaHNIA;

- PSIOBOW 3aCTPOVIKM.

12.1.2 KpynHble 06bEKTbI

RAUPIANO PLUS MOXeT Tak»e NpUMEHSTbCS A5 KPYMHbIX
00BEKTOB C MOBbILLIEHHbBIMY TPEGOBAHMSIMM MO LLIYMOU3OASLIUN
(VDI-TpebosaHnus 4100). bnarogaps CBOMM BbICOKIM
3BYKOU30ALMOHHbIM cBOcTBaM cuctema RAUPIANO PLUS
LUMPOKO UCMONb3YeTCs ANs:

- oTenew;

- 0(OUCHbIX 3[aHNIA;

- 60MbHWLI,

RAUPIANO PLUS oTBevaeT Bo3pacTaloLLelt NoTpedbHOCTY Naen
B CMOKOWCTBUM 11 OT/AbIXE U 00ECNEYNBAET BbICOKIIA aKyCTUYECKIIA
KOMOPT.

CornacHo DIN EN 1451 paspeLueH nepexog, ¢ Tpy6 u (haCoHHbIX
yacTtenn RAUPIANO PLUS 0anHaKoBOro BHyTPEHHEro ArameTpa
Ha KaHanuaauuoHHyto cuctemy HT cornacHo DIN EN 1451

UK CUCTEMY HapyHoi kananuaauu KG cornacto DIN EN 1401
0e3 MCMOJb30BAHNS CNeLManbHbIX NEPEXOJHNKOB.

12.1.3 Tpoknagka Tpy6 B rpyHTE

Cuctema RAUPIANO PLUS ponyuieHa anis yknaaku Tpy6 B rpyHTe
BHYTPY 1 BHE 3[1aHNIA.

YKnagKy cnegyeT npoBoAuTh COrNacHo TpeGoBaHUAM
DIN EN 12056,

DIN EN 752, DIN 1986-100, DIN EN 1610, a Takxe
Cn 30.13330.2012.

12.1.4 KyxHu

Cuctema RAUPIANO PLUS npurogHa B Ka4ecTBe COOPHbIX

1 MarucTpanbHblx TPy60NPOBOAO0B A5 0TBOAA XKUPHBIX CTOYHbIX
BOZ, [10 KMPOYNOBUTENS C KYXOHb.

Mpw yOaneHHoM pacnofoxXeHUn X1pPoyIoBUTENEN MOXET
noTpe6oBaThbCs CONYTCTBYIOWASA NPOKNaAKa TPy CUCTEM
OTOMJIEHMS. ITO CNOCOOCTBYET YAANEHMIO XKUPOBbIX OTIIOXEHWI.
Temnepatypa matepuana 0ToNUTENbHbIX TPYO He JoMKHA
npesbiwaTk 45 °C.
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12.2 [lpumeHeHue B cUCTEMAX BEHTUNSALMN COrnacHo Ha BbiCOTe BEHTUNIATOPA Ha CTOSIKE YCTaHABNMBAETCS TpOl7lHl/lK
DIN 18017-3 Dy 110/75/87° ¢ nepexoaom Ha Dy 80 1 npsimMoii y4acToK.

Ha npsiMOVi y4aCTOK 1 Ha LUTYLEP BEHTUNATOPA 0f1eBAETCs MMOKUI

rodprpoBaHHbI BO3AYX0BOS, (BHYTPEHHUM AnameTpom 80 mm)

11 3aKPENIAETCS C NOMOLLIbK 06bIYHbBIX XOMYTOB

[0S FODPUPOBAHHBIX BO3/YXOBO0B.

RAUPIANO PLUS mMoXeT ncnonb3oBatbcs B OAHO- 1
IBYXKBAPTMPHBIX floMax (knacc 3aanus 1 + 2 cornacko MBO/LBO)
I LUEHTPANN30BAHHOTO 11 IELIEHTPAIM30BaHHOIO YAaneHus
BO3/yXa 13 BaHHbIX, TyaNeToB 1 KyxoHb cornacHo DIN 18017-3.
[lns aTnx KNaccos 34aHui B 0611aCTY BEHTUNALNN CrieLmanbHble

. Mpy KpenneHuu rnokmx cTasbHbIX BO3LYX0BOJ0B
TPe60BaHMs NPOTUBOMOXAPHON 3aLLMUTbI OTCYTCTBYIOT.

ONA KpernneHna n ynnoTHeHNA Ha WTylepax Ao/mKHa
NCNoNb30BaTLCA YNIOTHAOLLAA NNIEHTa HA OCHOBE

OC06€eHHO NPy PacMoNOXEHHbIX APYr HAZ, PYrOM BaHHbIX GyTUnKayuyka

KOMHaTax u /i Tyanetax Mbl PeKOMeHIYeM UCronb3oBaTh
B KAuecTBe COOPHOr0 KaHana ANs yaaneHns Bo3ayxa Tpy6onposog

- K BbITXHOMY CTOAKY AnameTpom Dy 110 MoryT nofgknoyartses
RAUPIANO PLUS punameTpom Dy 110. y ya p y YT NoA

10 4 LeHTPOGEXKHbIX BEHTUNSATOPOB.

- YnaneHue Bo3ayxa u3 KyxoHb (KpOMe BbITSKKI HaJ, MANTON)
JO/KHO OCYLLECTBAATHCS COOCTBEHHBIM BEHTUIATOPOM Yepes
BbITSDKHOW BO3AYX0BOJ, BAHHOW/Tyaneta.

- NOAK/0YEHNE MECTHOM BbITSXKKM HaJ, NAUTON K 06LLEMY
BO3/yX0OBO/Y He pa3peLLeHo, yaaneHne Bo3ayxa JOMKHO
NPOUCXOANTb Yepes OTAESbHbIE BO3AYX0BOAb.

- MpUTOYHbIN BO3AYX AOMKEH NOCTYNaTh 6€3 creLuanbHoro
060py0BaHNs (Hanp., 4epes HennoTHOCTY B OrpaX JaroLLuX
KOHCTPYKLMSIX 3,aHNS).

B cucTemax BbITSXKHOV BEHTUASLMM C BO3YXOBOJAMN
13 Tpy6 RAUPIANO PLUS MoryT ncnosib30Batbcs 0CeBble
BEHTUNATOPbI (C AMAMETPOM NPUCOEANHATENBHOMO WTYLEepa
80 MM), pa3peLLeHHbIE K MPUMEHEHMIO B CUCTEMAX BEHTUNIALLM
T= Xunbix 3ganuii cornacto DIN 18017-3 1 CIM 30.13330 2012.

MepeceyeHue CTOSIKa C KPOBEN

{1 ! [1ns nepeceyeHns ¢ KPoBEe He06X0AMMO UCMOSb30BATb

=)= COOTBETCTBYHOLLYH, YCTONYMBYH K aTMOCHEPHOMY BO3/E/CTBUIO
- (haCoHHY10 YacTb. OHA NPUCOLACOEANHAETCS K BEHTUASLMOHHOMY
ctosky 13 Tpy6 RAUPIANO PLUS Huxe kposnu. BosmoxxHoMy
00pa30BaHNI0 KOH/eHcaTa [JOMKHbI NPensaTcTBOBATh
COOTBETCTBYHOLLE MEPONPUATHS.

Cuctembl LLEHTPANIM30BaHHOr0 BO3AYX0yaneHms

I I ) Mpw LEHTPaN30BaHHOM BO3/1yX0yaneHuu BMECTO MECTHbIX

_,J ij 0CEBbIX BbITAXHbLIX BEHTUIATOPOB NCMOJIb3YHOTCA
BO3/yX03a060pHbIE YCTPOWCTBA. YAANeHe 3arpsasHeHHOro Bo3ayxa
00€CneYnBaeTCs KPbILUHbIM BEHTUNATOPOM.

Puc. 12-1 Cuctema BoitsxHon Bentunsumm n3 1pyo RAUPIANO PLUS CrcTembl LEHTPANM30BAHHOM0 BO3AYX0YAANEHUs PeKo
1 KpblLwHbiii snemenT NPUMEHAOTCA B OAHOKBAPTUPHbLIX JOMAX.
2 [nbkas noasoaka
3 BolTSKHON BEHTUNATOD 12.21 Cuctema LeHTpann3oBaHHON NblieyoopKn
4 Toy6onposogsl RAUPIANO PLUS VACUCLEAN
5 [IByxpactpyOHasi mygta
6 Samyuwkn bnarogaps cBovM NPeBoCXoHbIM 3BYKOU30NALMOHHLIM CBOCTBAM

1 rnaakomy BHyTpeHHemy cnoto cuctema RAUPIANO PLUS
NOAXOANT N1 CUCTEMbI LIEHTPANN30BAHHON MblNeyOOPKA.
MecCTHbI€ BbITS)KHbIE CUCTEMbI
REHAU npepnaraet cuctemy LiEHTPan30BaHHON MblneybopKu
VACUCLEAN, cocTosLLyt0 3 LLeHTPaibHOro Mblfiecoca,
Tpy60NpPOBO/OB 1 (DACOHHBIX YACTe, KPEMNMEHNIA, @ TaKXXe
BCaCbIBaOLLIMX PO3ETOK. [10Ap06HYI0 MH(OpMaLo Bl HaaeTe
B rnase «Cuctema LeHTpanu3oanHon nbiney6opki VACUCLEAN»
U B IHTEPHETE WWW.rehau.ru.

[py MOHTaXE CUCTEMbBI HEOOXOANMO 06PaTUTb BHIIMAHUE Ha TO,
4TO B NojBase CneayeT ycTaHaBNNBaTh PEBU3MN,

X ycTaHaBNMBAKOT C ABYXPACTPYOHbIMW MydTaMM 11 3arnyLIKamm,
KOTOPbIE MOTYT ObITb YAANEHbI MPY NPOYNCTKE.
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12.3 06nacTb NPpUMEHeHus

Puc. 12-2° Tpybbl n hacorHble Yactn RAUPIANO PLUS

Cuctema wymonornowarouen kananusauun RAUPIANO PLUS
NoaXoANT AN 6e3HAMNOPHOM KaHaNNU3aLmy CornacHo

DIN EN 12056, DIN EN 752, DIN 1986-100 v CI1 30.13330.2012
BHYTPU 3[@HIIA, a Takxe AN5 YKNaAKN B TPYHT BHYTPY U BHE
30aHus. [laHHas cuctema MMeeT CepTUMUKAT HEMELIKOro
WHCTWUTYTa CTPOUTENbHOM TexHWKK (DIBt) bepnux
(ABZ-421-223).

TpyObl, (haCOHHbIE YACTU 1 YNNOTHUTENbHbBIE 3NIEMEHTHI
BbIEPXKMBAOT TEMNepaTypy 40 95 °C (KpaTKOBPEMEHHO).

OHM NOAXOASAT AN 0TBOAA XUMUYECKM arpecCyBHbBIX CTOYHbIX BOJ,
C uncnom pH — ot 2 (kucnas cpega) 1o 12 (wenoyHas cpega).
OrHecToiKoCcTb COOTBETCTBYET Knaccy B2, matepuan Tpyo
HOpManbHO BocnnamerstoLuiics cornacHo DIN 4102.
CoeyHeHNs TPy COXPAHAOT rePMETUYHOCTb 10 BHYTPEHHEr0
136bITOYHOr0 aBnieHns oAbl 1 6ap (10 M BOASHOro €T0M64).

Tpybbl 1 (haCOHHbIE YACTU HENb3S UCMONb30BATb ANS:

- TPY6ONPOBOAOB, ANNTENBHO PabOTAOLLMX NPK TEMNepaType
oonee 90 °C (kpaTkoBpemeHHo 95 °C);

- Tpy60NPOBOAOB, OTBOASLLMX CTOYHbIE BO/bI,
coaepxkatline 6eH3nH unu 6eHsor;

- Hapy>XHbIX TPYOOMPOBO/0B.

Mpwn npoknaake Tpyb npu Temneparypax Hmke —10°C cneayet
MPOBECTY A0NONHUTENbHbIE UCnbiTaHks cornacHo DIN EN 1451,
Cuctema RAUPIANO PLUS npotuna npoBepKy Ha MOPO30CTONKOCTb.
Ee Tpy60npoBO/bl MAPKUPYIOTCS 3HAKOM «CHEXWHKA» COrNacHo
DIN EN 1451 1 DIN EN 1411 1 MOryT MOHTVPOBATHCH

1 3KCMNyaTupoBatbes npu Temneparypax 4o —10 °C.

m [Inst KOHLIEBbIX Y4aCTKOB BEHTUMSLIMOHHbIX KaHanoB cnemyeT
CNONb30BaTh BMECTO Tpy6onposogos RAUPIANO PLUS
YCTONYMBbIE K YNbTPAUMONETOBOMY W3y4EHMIO TPYObI.

Mpwn ycTaHOBKe KaHanM3aLmoHHbIX Tpy6 cobmofaiTe Bce

HaLMOHanbHbIe MpaBMna NPOKNAAKK, MOHTaXa, OXpPaHbl
TPYA M TEXHUKM 6e30MaCHOCTH, a TaKXKE YKasaHus AaHHOM
TEXHUYECKON NHhopMaLN.

06nacTu NPUMEHEHNS, HE YNOMSIHYTbIE B AidHHOW TEXHUYECKON
nHopMaLy (cneunansHoe NPUMEHEHE), TPeOYIOT CornacoBaHms
C HallMM TexHU4YecKnM otaenom. ObpatlanTtecs B 6amxaniiee

K Bam 6topo no npogaxam REHAU.

12.4 KoHCTpyKuus TpyGbI

CoBpeMeHHble TpyObl NPEACTaBASOT COOOM MHOTOC/OVHbIE
KOHCTPYKLUMK. CBOWCTBA TPYO COOTBETCTBYIOT BCEM HOPMATUBHbIM
TPeboBaHUSM.

Ctenku Tpy6 cuctembl RAUPIANO PLUS cocTosT 3 Tpex coes.
MeTof «CaHABIYa» OTBEYAET COBPEMEHHbIM KOHCTPYKTUBHbBIM
npuHLMNam. Kaxapli Crow BbIMONHAET ONPEAENEHHYI0 MYHKLMIO
B OOLLIEN HaleXHO paboTatoLLeil KOHCTPYKLMK. MHorocnonHas
KOHCTPYKLMS 06ECMNEYMBAET NOBbILLIEHHYIO XECTKOCTb TPYObI.

Y 1aponpo4HbIi 1 06aaatoLLuii
COMPOTUB/IEHNEM HAPYXHbIA CNON
113 NOANNPONUNeHa

= .r'"-'ﬁ
1A3HOCOCTOMKNIA 1 TRaaKA e =

i
BHYTPEHHWIA CIIOM U3 NOAMNPONINIeHa -

BbICOKONPOYHBII CPEAHII CoiA
113 YCUIEHHOrO MUHEPabHbIMI J00aBKamMu
noaunponuieHa

Puc. 12-3  KoHctpykums Tpy6sl RAUPIANO PLUS

- Tpy6el RAUPIANQ PLUS coxpaHsitoT npo4HOCTb
NPV TPAHCMOPTUPOBKE 1 XPAHEHW Ha CTPOUTENbHO MNOLLAKE;
- IMEIOT 3anac npoyHocTy npu Temneparypax go —10 °C;
- BO3MOXHa Hapy»Has npokiaaka Tpy6 co CPOKOM CNyX6bl [0 2 NET ;
- ONTUMaNbHbIE TAPABANYECKNE XapaKTEPUCTUKIA. [apaHTPOBAHO
MCKMIOYALOTCS 3apacTaHne u OTNOXEHUS;
- HEM3MEHHO BbICOKOE LLIYMOMOTOLLEHKE.

9TV CBOICTBA AOCTUrAIOTCS 3a CHET TPEXCOMHON KOHCTPYKLMUY

TPYGbl M BLINOSIHEHNS KX AbIM CITOEM CBOUX (DYHKLUIA:

- BbICOKAS KOJIbLIEBAS MPOYHOCTb;

- PEBOCX0AHAS yaapHas BA3KOCTb U yaapHas BA3KOCTb
MPY HA3KNX TEMMEPATypax Hapy>XHOro Cnos;

- BbICOKAS YCTOMYNBOCTD K YNbTPA(MUONETOBOMY U3NYYEHNIO;

- I3HOCOCTOVKIIA U FNAAKUIA BHYTPEHHWIA CNOW;

- BbICOKOMPOYHbI CPEAHUIA CIION 13 YCUIIEHHOrO MUHEPATbHBIMM
[n06aBkamu noaunponueHa.
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12.5 ®acoHHble YacTu

OnacHoCTb NPeACTaBASIOT MeCTa MOBOPOTOB TPYO, TaK Kak
3aJIN0BbI COPOC BO/bI BbI3bIBAET KONEOAHNS CTEHOK
TPY6ONPOBO/I0B. 3TO MOXET HEraTUBHO 0TPA3UTHLCA

Ha akyCTWUYECKUX CBOWCTBAX TPyo.

Y106 MUHIMU3NPOBATL 3TOT 3(WMEKT 1 1N30EXKATh HEraTUBHbIX
BAVSAHWIA, B KPUTWUYECKIX 06N1acTsX 0TBOAOB AnameTpom oT Dy 90
1o Dy 125 npoBefeHbl MeponpuaTUs Mo YCUNEHNIO MACChI.
BcneacTeue aToro CTabunnanpytoTes akycTrieckmne
XapakKTepUCTHKN, KOTOPbIE COKPALLAIOT PacnpoCTpaHeHne 3ByKa
1 TaKnM 06pa3oM NO3BOASIOT MONYYNUTb 60SEE BbICOKIIA 3PMEKT
LIYMOMOTIOLLEHUS B 30HE yaapa.

Puc. 12-4  Oteog RAUPIANO PLUS ¢ ycuneHnem B 30He
YAAPHON Harpy3kn

12.6 3Bykousonauus

Cuctema wymonornowatowen kananusaumn RAUPIANO PLUS
rapaHTUpyeT B OAHOW 13 KIIOYEBbIX 00/1ACTEN BHYTPEHHMX
VHXXEHEPHbIX CUCTEM KAYeCTBO, CMOKONCTBIE 11 KOMOPT.

Bo Bpems MpakTU4ecKnx U3MepeHuit, NpoBeaeHHbIX BCEMUPHO
npuU3HaHHbIM LLITYTrapTcKum HCTUTYTOM CTPOUTENBHON (h3MKK
nv. ®payenxodepa, cuctema RAUPIANO PLUS obecneyuna
YPOBEHb 3BYKOBOr0 [1ABNEHNSA, NEXALLUIA HUXKE CaMbIX XKECTKIX
Tpe6oBaHui Hopmatuea VDI 4100.

@ - MpeBoCX0AHAs 3BYKOU30NALNS;
- BbICOKAS XeCTKOCTb TPyO (KosbLieBas

XKECTKOCTb > 4 kH/m? cornacHo DIN EN ISO 9969);

- ONTUManbHble FUAPABAMYECKIE NAapaMeTPbl 3a CYET
rMajKoro BHyTPEHHEro ¢nos Tpy6bl;

- MOBBILLEHHAS MPOYHOCTb NPY MOHTAXE 3a CYET KECTKOrO
Hapy>HOro cos;

- PEBOCX0Has yaapHas BA3KOCTb NPV OTPULLATENbHbIX
Temnepatypax (8 cootBeTcTBUN ¢ DIN EN 1451/1411
B MapKMPOBKY [00aBMEH 3HAK CHEXUHKM);

- BO3MOXEH MOHTaX NP HU3KUX TEMMepaTypax;

- IPOCTOTA W PaLMOHANBHOCTb MOHTAXA;

- COBIMHEHVE B pacTpyo;

- 3aB0/ICKAN YCTAHOBKA YNNOTHUTENbHbIX KOMeELL;

- 00pe3Ka ¢ NoMOLLbK 00bIYHbIX TPYOOPE30B W HOXOBKM
C MESIKMUN 3yObsami;

- NONIHas nporpamma Tpy6 1 MaCOHHbIX YacTel;

- COBMECTUMOCTb ¢ cuctemoit HT-PP-, nogkntoyeHue
K TPaANLIMOHHBIM cucTemam 13 Tpy6 HT u KG He TpebyeT
cneumanbHbIX NEPEXOHNKOB;

- NPUBNEKATENbHBbIA BHELIHUI BUL,

- CaHUTapHas okpacka 6enoro LBera;

- Tpyb6onpoBoabl 6€3BPEAHbI 4151 OKPYXAIOLLEA CPEAbI, TaK
KaK BO3MOXHA 11X BTOPMYHAs nepepaboTka;
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12.7 KOMMOHEHTbI CUCTEMbI
Tpy6b! 1 hacoHHbIE YacTn

- A3 ycuneHHOro MuHepanbHbIMy 06aBKaMy NOAUMIPONUIeHa
RAU-PP;

- benas okpacka (aHanornyHo RAL 9003);

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

- AnmHbl 0T 150 MM 1o 3000 mm;

- NonHas nporpamma hacoHHbIX YacTel;

- 0TBofbl 0T 15° 10 87° (0T Dy 90 a0 Dy 125 ¢ yTONLIEHNEM CTEHOK);

- TPONHUKMY;

- KPeCTOBWHbI;

- IBYXN/I0CKOCTHbIE KPECTOBUHbI;

- napannenbHble KPeCTOBUHI;

- Ipyrue cneumanbHble hacoHHbIe YacTy.

YNnoTHUTENbHbIE 3IEMEHTbI

TpyObl 11 (DaCOHHBIE YACTI OCHALLLAKTCS Ha 3aBO/lEe PE3NHOBbIMYA
YNNOTHUTENbHBIMKU KoNbLamm B cootBeTcTaui ¢ DIN 4060,

DIN EN 681-1 1 CI130.13330.2012*. TBepaocTb: 60 = 5 no LLopy.
Matepuan: cTupon-6yTaaneHoBblid kay4yk (SBR)

KpenexHble 3fIeMeHTbI

Puc. 12-5  3anateHToBaHHbINA LLYMOMOOLLAOLLNN XOMYT,
CoCTOSLMI U3 ABYX YacTelt:

O6GXUMHOU XomyT
OMOPHbIV XOMYT

MpoTuBonoXKapHas 3awuTa

1o CTeneHn OrHecTonKOCTM TPYOONPOBObI OTHOCATCS K Knaccy B2
cornacHo DIN 4102 CIM 112.13330.2012. [ing npoxoaa
Tpy6onposofoB RAUPIANO PLUS 4yepes 0rHecTonKie nepekpbITis
11 CTEHBI UCMONb3YITCSA NPOTUBOMNOXAPHbIE MaHXeTbl REHAU.

Mpy 3TOM HEOOX0AMMO COOMDAATL HALMOHANbHbIE NpaBua
NPOTUBOMNOXAPHONW 3ALLUTbI U AEACTBYIOLLE CTPOUTENbHbIE HOPMbI
VI Npasuna.

Puc. 12-6  [potuBorioxapHas mMaxxeta kompakt



12.8 MpeumywecTsa Tpy6onposoaos guametpom Dy 90 TpaHcnopTupoBKa

RAUPIANO PLUS 6narogapst TOeXCNOWHOM KOHCTPYKLMW, BbICOKO

YOAPHON XKECTKOCTY U MPOYHOMY HapY>XHOMY CF0K0 BEAET cebst
*‘. HEeNpUXOTAIMBO NPW TPAHCMIOPTUPOBKE U XPaHEHW Ha
CTpOUTENbHOM nnowaake. Cnenyet 06paTnTb BHAMAHWE Ha To,
4T0 TPY6bI [OMKHbI KAcaTbCs OCHOBAHUS MO BCEW [/IMHE.

XpaHeHue

- KapTOHHbIE KOPOOKM NMPY TPAHCMOPTUPOBKE 11 XPAHEHWN
3aLMLLIAIOT OT ChIPOCTH.

- RAUPIANO PLUS, Bkntoyas ynnoTHUTESbHbIE ANEMEHTbI, 3a CUET
CBOEI YCTOMYNBOCTM K YbTPAPUONETOBOMY M3NTYUEHNIO MOXET
XPaHWUTBCA MO/, OTKPbITbIM HEGOM [10 2 NIET (B YCIIOBUAX
eBPONEViCKOro Knumara).

Mbl pekoMeHayem:

- 3awmuatb Tpy6bl U hacoHHble yacTu RAUPIANO PLUS oT npsimbix
COJHEYHBIX TyYelt 1 3arpsi3HeHus

- B KAPTOHHbIX KOPOOKax,

- YKPbIB TEHTOM (NpU1 06€CTIeYeHNI BEHTUAALAN);

Puc. 12-7  [gpaBandeckn ommumMn3anpoBaHHbiv TpoiHnk Dy 90

LLymonornowatowas kananuaaums RAUPIANO PLUS fononHeHa - loNyCKaeTCs CTaBUTh APy Ha ipyra He 0onee 4 ynakoBok
Tpy6onposogamu guametpom Dy 90. [ing npucoeanHeHns B [IEDEBSHHON 06BA3KE;

rOPU3OHTAbHBIX Y4ACTKOB K cTosikam cornacHo DIN EN 12056, - 06€CNeYUTh, YTOGHI NP WTAGENNPOBAHUIA AEPEBAHHbIE PaMbl
DIN 1986-100 v CM 30.13330.2012 MOryT NpUMEHSTbCS HaxoOANINChb APYT HaZ APYrom;

KaHanu3aumoHHble Tpy6bl AnameTpom Dy 90. - TpyGbl CNELYET XPaHUTb Tak, YTOObI HE MPOUCXOANN0

BmecTe ¢ Tem CrMOCOBHOCTb CaMOOYNCTKI KaHanm3aLoHHOM AehopMUPOBAHIS PACTPYGOB U KOHLOB TPY6.

CUCTEMbI NP NPUMEHEHNM 3KOHOMALLINX BOAY YCTAHOBOK

obecrneyeHa ¢ 06beMOM NPOMbIBHON BO/bI OT 4 10 6 NIMTPOB.
12.10 MapkupoBka

Takum 00pa3om, BCE KaHann3awLoHHoe 000pyA0BaHue 3naHus pr6b| " CbaCOHHbIe 4acTU UMEKT CReAyHOLLYI0 MapKUPOBKY:
(3 Kumblx MOZYNS) (BKIOYAS YOXEHHbIN B N0JBANE COOPHBbIN - NIOFOTIN U3rOTOBUTENS::
Tpy60ONpOBOS, ) BLINOMHAETCS TOMBKO ABYMS AAMETPaMMU, - HOMEp CepTUdIKaTa;
Dy 90 v Dy 50. BHyTpeHHui auametp Dy 90 nossonset - 3HaK KauecTBa;
clleNnaTh KaHaM3aLMOHHbIE CUCTEMbI KOMMNAKTHBIMIA, - 3HaK CHeXMHKM (DIN EN 1451/1411);
0COOEHHO B MPEAVHCTANIMPOBAHHbIX MOLYISX. - nmametp (Dy);
- r0J} N3rOTOB/EHUS;
TpoiHuk Dy 90/90/87° cHabxeH BHYTPEHHUM PaANYCOM U TEM - 3aBO/-M3TOTOBUTENb;
CambIM MOBbILIAET MMAPABIUYECKYI0 NPOU3BOAMTENBHOCTD BCEN - MaTepuan;
CMCTEMBI. - YIN0BblE NapamMeTpbl (415 0TBOJOB 1 TPOVIHIKOB).

Mpw 1CNONb30BaHWM JAHHOrO TPOMHUKA CTOSAKM MOTYT
CYLIECTBEHHO CUNIbHEE HArpyXXaTbCs X UMETb MEHbLLWIA
avametp (cm. Tabn. 11 1 12 DIN EN 12056-2), TaK Kak npu 3Tom
B MPOTVBOMNONIOXHOCTb TPOWHMKAM MO, OCTPbIM Yr1IOM
npeaoTBpaLLAeTCs ruapaBaMyeckiii 3aTBop B 061acTy
OTBETBJIEHUIA.

12.9 ®dopma nocTaBKu U XpaHeHue

dopma nocTaBku

- Tpy6bl annHoi 10 500 MM 1 (haCOHHbIE YaCT B KAPTOHHBIX
KOpOoOKax;
- TpyObI AAVHOI 0T 750 MM B [1epEBSHHON 00BSA3KE.
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13 OB30P CMCTEMbI RAUPIANO PLUS

besHarnopHas kaHanusauus
B03MOXHO 11CNONb30BaHNE B KA4ECTBE HAPYXKHOI KaHan13auuim

JnameTp yCnoBHOrO NPoXoaa
LLlymonornoLerue

06nactb NpUMeHeHNs:

JKnnniiHoe CTponUTENLCTBO

KpynHble 00beKTbl

Mpoknazka Tpyd B rpyHTE

KyxHu

CucTembl BEHTUNSLNM

MuH1ManbHas Temnepatypa MoHTaXa

ﬂpOTI/IBOI'IO)KapHaFI 3alinta

B cootBeTcTBIN ¢ DIN EN 12056
B cootBetcTBIN ¢ DIN EN 752 1 DIN 100-1986

[y 40 — [ly 200

BbICOK/E LUYMONOrMOLLAOLLME NOKa3aTENM
B cootBeTcTBIN ¢ VDI2007 :4100-

BbICOTHbIE 3[1aHNA
NHANBUIYaNbHbIE XIblE JOMa
MHOIOKBAPTUPHbIE 3aHNA
OTAENbHBIE KBAPTVPGI

NpUMEHEHNE AN 00bEKTOB C NOBbILLEHHBIMIA TDEOOBAHUAMM K
LLIYMOV30NALMN

oTeNNn

0(UCHbIE 3MaHNA

0OSTbHLbI

NPUMEHIMA 119 NPOKNAAKA B rPyHTE
MPUMEHIMA B Ka4YECTBE COOPHBIX 1 MarucTpanbHbIX Tpy6OnpoBOAOR

BO3MOXHO NMPUMEHEHIE B OHO- U BYXKBAPTUPHbIX AOMAX ANs
LIeHTPanN30BaHHO0 1 ELIEHTPaNN30BaHHOM0 YAaneHus Bo3ayxa 13
BaHHbIX, TyaneToB 1 KyXOHb B cO0TBETCTBIAN ¢ DIN 3-18017

-°10C
IIMEET 3Ha40K «CHEXMHKa>» Ha MapKupoBke B cOOTBETCTBIAM ¢ DIN EN
1451 n DIN EN 1411

10 CTeMeHM OrHeCTOMKOCTY TPYOONPOBObI OTHOCITCS K Knaccy B2
cornacHo DIN 4102. Bo3aMOXHO NpMeHeH1e NpOTUBOMOXAPHON
MaHxeTbl REHAU
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14 WYMONOINOLWEHNE

141 Tpe6oBaHus K lWymosawure

B o6nacTy LWymo3aLinThl B XWIbIX 34aHKSX B EBpome MetoTcs

2 BXXHbIX HOPMATUBHBIX JOKYMEHTA :

- DIN 4109 (wymo3atuTa B MHOr03TaXKHbIX 3aHNsX; Tpe60BaHNA
11 YKa3aHus, oT Hos0ps 1989)

- VDI-pupekTrea 4100 (lymo3atiuTa B KBapTUpax; KpUtepumn
IJ151 NPOEKTUPOBAHNS 11 OLIEHKM, OT CEHTAOPS 1994)

DIN 4109

KaHann3aumoHHble CUCTEMbI HE0OXOAMMO NPOEKTNPOBATL
c coonogeHnem DIN 4109. DIN 4109 onpegenseT TpeboBaHns
K COCeIHUM MOMELLEHNSIM C BbICOKIM TPe6OBaHWEM LLYMO3aLNTHI.
K HAM OTHOCATCS:
- cnanbHu;
- XWSble KOMHATB;
- ayauTopuu;
- paboyvie nomMeLLieHmMs (0rChl, NEPEroBOPHbIE KOMHATHI,
3a/1bl 3acejaHui).

TpeboBaHui 419 NOMELLEHNIA B YACTHBIX 3[jaHUSIX He CYLLECTBYET.
[ng cnetem BoJoCcHa0XeHUs 1 BOLOOTBEAEHNS CYLLECTBYIOT
e/luHble TPeOOBaHNA N0 NPEAENbHO A0NYCTUMOMY YPOBHIO
3ByKoBOro fasnenns B 30 b(A).

BbilueykasaHHble HOPMbI YCTaHABNMBAIOT 00Jiee CTPOrne
TPe60BaHMs K YPOBHIO LLYMO3ALLMTBI C LSO 3aLLUTbI NIOAEN

B MOMELLIEHMSX OT HE6NAroNPUSTHOrO BO3AENCTBIS WyMa

BO 130€XaHe NpuynHeHus Bpeaa 1x 340P0BbHO.

B o6LiectBeHHo-npaBosom cmbicie DIN 4109
NpeacTaBnseT cob0i MUHUMANbHbBIE TPEO0BAHUS.

Hopmartus VDI 4100

Hopmatwus VDI 4100 BbigguraeT 6osiee CTporie TpeboBaHms.

OH npefnonaraet TPW MakcManbHo JONYCTUMbIX YPOBHS LyMa
1 pas3nuyaeT NoMeLLeHNs B MHOrOKBAPTHPHBIX, [IBYXKBAPTUPHbIX
LOMax 1 PSI0BOK 3acTpoiike. HopmaTuB paccMaTpuBaeT Takxke,
B oTin4e 0T DIN 4109, YacTHbIA CeKTOP (BOLOCHAOXeHNe

11 BOLJOOTBE/IEHNE).

Hopmatus VDI 4100 He SBNSETCS OPUANYECKN

0043aTeNbHbIM, HO CHUTAETCS ONPEAENAOLLMM 11 NO3TOMY
MoMb3yeTcst 60SbLUIONM MOMYNSPHOCTHIO. M0BbILLIEHHbIE TPE60BAHUS
3TOr0 HOPMATBa (PUKCHPYIOTCS B IOrOBOPHbIX OKYMEHTAX.

Keaptupbl
KeapTupbl B B ABYXKBAPTUPHBIX
Giue e MHOrOKBapTMpPHbIX JOMaXx YacTHbIN cekTop
LUYMO3ALLMTbI o
Jfomax 1 psfoBoN
3acTpomnke
| 30 o6 (A) 30 o6 (A) 30 ab (A)
(coots. DIN 4109) (coots. DIN 4109)
| 30 6 (A) 2516 (A 30 b (A
1] 2516 (A) 20 ob (A 30 b (A

Tabn. 14-1 TpeboBaHus K LLyMO3aLLUTE B COOTBETCTBUN
¢ Hopmatvisom VDI 4100
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14.2 OCHOBbI pacnpocTpaHeHnsa 3ByKa

Bo BCex CeKTopax BbICOTHOrO CTPOUTENbCTBA, B 0COGEHHOCTH
Mpu CTPOUTESLCTBE MHOTOKBAPTUPHbIX JOMOB, G0bHULL U JOMOB
npecTapenbix, WymMo3allyTa urpaeT JOBOSIbHO BaXKHYHO POSb.
OZHUM 13 OCHOBHbIX CTOYHIKOB LYMa BHYTPY 3,aHWIA ABNAIOTCS
CaHNTapPHO-TEXHUYECKIE MPUGOPbI C MPUCOSANHEHHBIMIA K HUM
KaHan13aLnoHHbIMY TpyGamu.

TUNWYHBIE UCTOYHVIKY LyMa:
- LYMbl apMaTypbl;

- LYM HanonHeHns;

- LYM CMyCKa;

- LYM HaberatLLero noToKa;
- lYM OT yaapa noToka.

|_L|yM FEHEepPUPYeTCA B MECTHbIX CONPOTUBIIEHNAX
KaHann3aLUnoHHbIX CUCTEM 1 PACNPOCTPAHAETCA Yepe3 KPenneHnd.
YHUBepcanbHas NpoBepPeHHas CrucTema LWyMOonornoLatoLL el
kaHanusaumn RAUPIANO PLUS aBnsietcs Hanbonee 6ecLlyMHOM

113 BCEX CYLLIECTBYIOLLMX CUCTEM.

B 3aBMCUMOCTY OT CPeZbl PACMPOCTPaHEHUS pasnnyaeTes
XapakTep 3ByKa, Hanpumep, Npy pacnpocTPaHeHU! No BO3AyXy
11 B CTPOUTENbHbIX KOHCTPYKLUAX.

PacnpocTpaHeHue 3ByKa no Bo3ayxy

PacnpocTtpaHeHnemM 3ByKa B BO3/yXe HA3bIBAETCH ABJIEHNE, KOrfa
3BYKM OT UCTOYHMKA BO3/IEMCTBYIOT Ha YenoBeKa
HENocpeacTBEHHO Yepes3 BO3AyX.

PacnpocTpaHeHune 3ByKa Yepes CTPOUTESNbHble KOHCTPYKLN

B cnyuae pacnpocTpaHeHus Lyma no CTPOUTENbHbIM
KOHCTPYKLIMSM Nepejaya 3ByKa NpOUCXoanT BHYTPY TBEPbIX Tef.
Ha ux rpaHuLax Bo30yxaalTcs KonebaHus, KOTopble NepeaanTes
[anblue no BO3AyXy K YenoBeky.

Puc. 14-1 MuHumunsauns wyma

CoKpalLieHue PacrpoCcTPaHEHNS LLyMa 110 BO3AYXY 3a CHET:
1) creymnanbHoro matepuana Tpy6 1 (acoHHbIX YacTen
2) ontumm3aLmm acoHHbIX YacTen B 30Hax noBopoTa

CokpalijeHue pacnpoCcTpaHeHns LLymMa Yepes CTPOUTESTbHYIO
KOHCTPYKUMIO 3a CHeT:

3)  3anateHTOBaHHOIO LLYMOMOITIOLLAOLLEr0 KDEMIEHNS
4)  onTUMN3UPOBAHHOO OIOPHOO XOMyTa
5)  00XXUMHOro XoMyTa C BK/IAbILLEM U3 371aCTOMEPA
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Puc. 14-2  PacrnipoctpaHenue Lwyma ro BO3AYXY 1 4epe3 CTPOUTESTbHbIE KOHCTPYKLMN



14.3 CHuxeHue wyma cuctemont RAUPIANO PLUS

OT crcTeM KaHanusauuy LWym pacnpocTPaHAETCs Kak no BO3AyXY,
TaK 11 Yepes CTPOUTENbHbIE KOHCTPYKLMK. CTEHKA KaHann3aumnoHHom
TPYObI NPUXOANT B KONEOATESbHbIE ABUXEHNS 13-3a MPOXOXKAEHNS
MOTOKA XXMAKOCTH. [1p1 3TOM BUT, I UHTEHCUBHOCTb KONEOaHui
TPY6bl 3aBUCAT OT PA3NNYHBIX )AaKTOPOB, HANPUMEP, MACChI TPYOHI,
martepuana Tpyobl M ero BHYTPEHHETO LWYMOMNOroLeHus. KonebaHus
CTEHKV TPYObl NEPENAOTCS OT HAPYXKHOM MOBEPXHOCTW BO3AYXY.
[lanee npoucxoauT pacnpocTpaHeHe 3Byka no BO3AYXy. IT1 Xe
KofiebaHus NepeaanTcs Yepes CUCTEMY KpenmeHns

Ha CTPOUTENbHYIO KOHCTPYKLMIO 1 OT HEe B BIJE LyMa B NOMELLEHNE
(pacnpocTpaHeHe 3ByKa B CTPOUTESIbHOM KOHCTPYKLAN).

Mpwn paspaboTKe CUCTEMBI LLIYMOMOT/IOLLAKLLEN KaHa13aLmm
HEeo6X04yMO y4MTbIBaTb 06a cnocoba pacnpocTpaHEeHNs 3ByKa.

CHUXEHE pacnpoCcTPaHeHus LymMa no BO3MyXy B CUCTEME
RAUPIANO PLUS pocTuraetcs 3a CYET NPUMEHEHNS CeLanbHoro
martepuana ¢ WymonorfoLwarLLmMmMi 106aBKamMii 1 MOBbILEHNS
MacChbl CTEHOK TPYObI. 3a CYET ONTUMI3ALIML MACChl B aKYCTUYECKM
He61aronpusTHBIX 30HaX NOBOPOTOB (DACOHHBIX YACTEN ANaMeTPOM
ot Dy 90 o Dy 125 nocTuraetcs CyLeCTBEHHOE CHUXEHE

YPOBHS LLyMa.

CHUXXeHMe pacnpoCcTPaHeHNs WyMa B CTPOMTENIbHbIX
KOHCTpyKumsx B cucteme RAUPIANO PLUS

Mepenaya wyma Ha cTeHy B cucteme RAUPIANO PLUS

YMEHbLUIAETCS 3a CYET MPUMEHEHNS CrieLManbHbIX KDEMEXHbIX

XOMYTOB.

- OMOpHBIA XOMYT C HEMMOTHbLIM NPUNEraHEM K Tpybe KpenuT
Tpy6y K CTeHe.

- OBXMMHOM XOMYT 6€3 XXECTKOr0 COEANHEHMUS C OMOPHbIM
XOMYTOM YAEPXWBAET TPYOY B €6 NO3ULMN.

Bnaroaaps Takomy pasbeuHEHNIO B KDENEXHOM XOMyTe Tpyobl
MPOVCXOAMUT 3HAYUTESNbHOE NOAABNEHUEe PACNPOCTPaHEHNs LyMa.

3BYKOMPOBOAALLME MOCTUKM CHIKAKOT 3PMEKT LLYMOMOrNOLEHNS
CUCTEMbI, MO3TOMY:

- NpefoTBpaLLanTe npuneraHns Tpy6 K cTeHam;

- n36eranTe BO3HUKHOBEHMS 3BYKONPOBOAALLMX MOCTUKOB;

- cnonbayiTe Tonbko xomyThl RAUPIANO PLUS.

| g @

- <<<Q<<
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Puc. 14-3  PacnpoctpaHexue Lyma B KaHa/m3aLmoHHbIX cUCTeMax
3BYK, 1EPEAABAEMBIN 110 IIEMEHTAM KDENEXa
MO/IMIPOMNIICHOBBINA TPYBOMPOBOA

CTaHzapTHas cuctema KpenneHns

[~ o [l I |

3BYK, 118064AaBAEMbI 10 BO3LYXY

\‘\ n<<

Puc. 14-4 CHuxenne twyma B cucteme RAUPIANO PLUS

CHVDKEHNE 3BYKa 110 MIEMEHTAM KDEMIEHUS
LymonormowaroiLmi Tpyeonposos RAUPIANO PLUS
3anareHToBaHHbI Lwymornornowaroumi xomyt RAUPIANO PLUS
CHVDKEHNE 3BYKa, 11epesaBaemoro 1o BO3AyXy

BEeEENA

00LLee CHIKEHWE LLIYMA B MOMELLEHIN

n




14.4 lccnepoBaHne XxapakTePUCTUK LYMOMOrOLLEHNS

LLlymonornowatowime caorcTea cuctembl RAUPIANO PLUS
NCCNEN0BaNUCh BCEMUPHO U3BECTHBIM /IHCTUTYTOM CTPOUTENBHOM
usukn um. Opayerxodepa B LLTyTtrapte (IBP) cornacHo

DIN EN 14366 «/13mepeHue LwymMoB KaHanM3aLMOHHbIX CUCTEM>,
AKyCTUYECKME UCMbITAHUS MPOM3BOAMNNCH HA CTAHAAPTHOM CTEHTE,
MOJENMPYIOLLEM peasibHble YCIoBUS. Ha CTeHze BapbupoBanmch
PasNnNyHble MAcCOBbIE PACXO/bl, COOTBETCTBYIOLLUE PEabHbIM
YCIIOBUSIM MPW HECKOMbKIX NOTPEOUTENsX. [pn aToM Gbln
MosTyYeHbl YPOBHN LIYMA, KOTOPbIE ObIfI 3HAYUTENBHO HUXKE
npegenbHo gonyctumblx 30 A6(A) cornacHo Hopmatusy DIN 4109.
Pesynbrarbl 3aMepoB nokasau, 4o yPOBEHb LUyMa B CUCTEME
RAUPIANO PLUS Huxe 6onee cTporux TpeboBaHuii HopMaTyisa

VDI 4100 (ypoBeHb TpeboBaHui lll cucTemMbl BOLOCHAOXKEHMS

11 BOLOOTBEAEHNS B IBYXKBAPTVPHbIX 30AHNSAX PALOBOI 3aCTPONKM).

KOHCTPYKLMS UCTIbITATENBHOMO CTEHAA VIHCTUTYTa CTPOUTENBHOM
(uankm (IBP) npenctasneHa cxematuyecku (M. puc. 14-5),

B cucteme mogenuposanuch pacxoapl 1,0/2,0 u 4,0 n/c (4 n/c
COOTBETCTBYET OAHOBPEMEHHOMY CIINBY U3 1BYX 6-NMTPOBbIX
CMbIBHbIX 6A4KOB). 3aMepbl M0Ka3anu 3HAYUTENBHO MEHBLLINIA
YPOBEHb 3BYKOBOr0 [JAB/IEHNS MO CPABHEHUIO C TPAAMLIMOHHOM
cucTemon kaHanmuaauumn HT 3a CTEHOM, Ha KOTOPOW Obln 3aKpenieH
KaHaNN3aUMOHHbIA CTOSIK (MN0THOCTb MaTepnana cTeHbl 220 Kr/m?,
Mpu TOMLLMHE CTeHbl 115 MM, BKtoYas LWTYKaTypKy). [laHHas
KOHCTPYKLIMS CTEHbI COOTBETCTBYET cornacHo DIN 4109 nerkoi
O[IHOC/IOMHOW KOHCTPYKLMM, HA KOTOPOV MOXXET ObITb 3aKpersieH
KaHanu3aLUnoHHbI CTOSK. Ecniv CTOSIK ByneT 3akpensieH Ha 6onee
MaCCVIBHOW KOHCTPYKLWV CTEHbI, TO YPOBEHb LLyMa OYAET ELLE HUXKE.

Puc. 14-5  VicnbitatesibHbiv CTeHA VIHCTUTYTa CTDOUTENIbHON (Ou3nKn
M. Opayerxohepa (Bce pasmepsl B Mm)

[ToaBanbHbI ITaX

[TomeLLeHne Ha HUXKHEM Taxe 3a CTEHON CO CTOSIKOM
[TomeLLiermne Ha HUXHEM ITAXE CO CTOSKOM
[TomeLLieH1e Ha BEpXHEM ITaxXe 3a CTEHOM CO CTOSKOM
[lomeLLerme Ha BEpXHEM 3Taxe CO CTOSKOM

MmO O >

Hecyias cteHa (nnotHocTs 220 Kr/WFP)

72

14.5 Pe3ynbTaThl U3MEPEHWIA

30eCb Hanbonee APKO NPOSABAMOTCS LLYMOMOrNOWoLLNE
ceorcTBa cuctembl RAUPIANO PLUS.

Mpw cobtoaeHNN PEKOMEHAALIMIA IAHHOW TEXHUYECKO
NH(opMaLK, a Take 06LLECTPOUTENbHBIX HOPM W NpaBufl,
Tpe6oBaHus Hopmatmea VDI 4100 6ynyT rapaHTUPOBaHHO
BbIMNOJTHEHbI MPY MPOEKTUPOBAHMM 11 MOHTaXE. B COOTBETCTBUN

C 3TVIM HOPMATUBOM YPOBEHb 3BYKOBOO [JABNEHNS HE [IOMKEH
npesbilwatk 20 AB(A) Ans KBAPTUP B ABYXKBAPTUPHbIX 11 PALOBbIX
30aHusgx unu 25 1b(A) B MHOTOKBApTUPHbIX JOMAX.

35
Ly 86 (A)]
30 DIN 4109
25
20 VDI 4100*
15 17
14
107 10 CJRAUPIANO
PLUS
5
1nfe 2n/c 4/l Q [/

Puc. 14-6  Pe3ynbTarsl u3MepeHuii CUCTEMbI C KDENEXHbIMY XoMyTamu,
CHIWKAIOLLIMMY PACTPOCTPAHEHNE LLYMA YEPE3 CTPOUTENbHBIE
KOHCTDYKLIY, B OMELLEHNN HA HIKHEM 3TaXe 3a CTEHON
CO CTOSIKOM (UCTOYHUK: VIHCTUTYT CTDOUTENIbHON (hn3nKn
um. @payenxochbepa, LLITyTrapr, npoToKos UcrbiTaHus
P-BA 6/2006)

L YpoBeHb 3ByKOBOIo iaBrieHusi

In

Q Pacxon

*) - lpeaenbHo gonyctumoe Tpeboarme Hopmatvsa VDI 4100
(Il cTyreHb 3BYKOBOrO AaBEHNS B IBYXKBAPTHPHBIX
JIOMax v 30aHNSIX PSLI0BO 3aCTPOVIKY i1
BOZOCHAOXEHNS 1 BOAOOTBEAECHNS)

Ecnu He NpeabsBNSAETCA HUKAKMX MOBBILLIEHHbIX TDEOOBAHNIA
Mo Wymo3aLuTe, paspeLlaeTcs He UCMomb30BaTh KPEnexHbIe
3NEMEHTBI, CHIKAKOLLME YPOBEHD LyMa. [1py MCMONb30BaHNN
XOMyTOB (Hanpumep, BIFIX 1301) cuctema RAUPIANO PLUS
3HAUNTENBHO 3 (DEKTUBHEE CHIXAET LLYM, YeM 3TO0 TpebyeT
DIN 4109. LLlymonornowatoLiye CBONCTBA aKTyallbHbl TaKXe
11 B O[IHOKBAPTUPHOM [IOME.
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Puc. 14-7  Pe3ynibTarsl usMepeHuii cucTeMbl o CTaHaapTHbIM
KDEreHNeM B OMELLEHIN Ha HIKHEM TaXe 3a CTEHON
€O CTOSIKOM (UCTOYHMK: VIHCTUTYT CTDOUTENIbHON (hn3nKn
um. Opayerxoepa, LLITyTraprt, npoToKos UCTILITaHUS
P-BA 176/2006)

L, YposeHb 3ByKOBOIro faBieHusi

Q Pacxon

*) - TNpesesnbHo JorycTumoe TpeboBaHne HopmaTvea
DIN 47109 (lymosatmta B MHOrO3TaXHbIX 34aHNSIX
L1151 BOAOCHAOXEHS 1 BOAOOTBEAECHNS)



15 MPOTUBOMNOXAPHAA 3ALLATA

OrnecTorkocTb cuctembl RAUPIANO PLUS cooTBeTCTBYET
Knaccy B2 (HopmanbHO BOCTIIAMEHSIOLLECS)
cornacHo DIN 4102, vacTb 1.

151 WU3onauus

lpoBeaeHne NPOTUBOMNOXAPHbIX MEPONPUATUIA TPebyeTCs Toraa,
Korga Tpy60npoBobl NEPECEKAIOT OTHECTOMKIUE CTPOUTENbHbIE
KOHCTPYKLMK (Hanp. 6paHamayapbl, OTHECTOUKME CTEHbI

¥ NOTOMKM). Mpn 3TOM TPEBYEMBIIA NPEAES OTHECTOUKOCTY
NePeKPbITUS He IO/KEH ObITb HapyLLEeH. [03TOMY HEOOXO4NMbI
3aLLNTHbIE MeponpUATIS. TONbKO NPUMEHEHIE TPYAHO
BOCMNamMeHsiolmxes Tpy6 (knacc B1) unu He roproyux
TPY6ONPOBO/OB He TPebyeT NPOBEAEHMS MPOTUBOMNOXAPHbIX
MEPONPUATHIA. [pK UCTIONb30BAHNN METANNINYECKNX
KaHanu3aLmoHHbIX Tpy6 pacnpocTpaHeHue noxapa MoXeT
MPOUCXOANTb 3a CYET TENI0NPOBOAHOCTM TPYO.

15.2 Tpe6oBaHus o6LechenepanbHbIX U PerMoHaNbHbIX
Hopmartueos CIl 112.13330.2012 (MB0)/(LBO)

B uensx npenoTBpaLLeHns BOSHUKHOBEHMS MoXapa
obuledenepanbHbIMI U PErMOHANbHBIMI HOPMATUBAMN, @ TaKXe
cneuyanbHbIMIU Hopmamu TpebyeTcs, YToObI MPOXo/pb
TPY6ONPOBO/I0B YEPE3 OTHECTOMKIUE NMEPErOPOAKM U NEPEKPLITUS
VIMENV TOT XKE NPeEN OrHECTONKOCTH, YTO 1 OFPaXXJEHNe.

Bua 1 06bem NpoTHBOMNOXaPHbIX MEPONPUATII CreayeTt
ONpefensTb U YTBEPXAATb Ha CTaAUM NPOEKTUPOBAHUS MpK
y4aCTUM MECTHbIX CTPOUTENbHBIX BEAOMCTB (KOMMYHaNbHbIE/
ropo/cKme/ 00LLIECTBEHHbIE).

15.3 [lpoTmBONOXapHble MaHXETbl

[119 TpOTUBONOXAPHOM 3aLLMTbI MPOXO0B B CTEHAX
W MEPEKPBITUAX KaHanu3auuoHHbIMK Tpy6amu RAUPIANO PLUS
MCMONb3YITCA CHEAYIOLLME NPOTUBONOXKAPHBIE MAHXKETbI.
Cuctema npoTtueonoxapHbix Mamxet REHAU PLUS:

- YCTaHOBKA B CTEHY NI B NMEPEKPBITUE;

- YCTaHOBKA Ha CTEHE WIN Ha NEPEKPLITUN.
Cuctema npoTmBonoxapHbix MaxeT REHAU kompakt:

- YCTAHOBKA Ha CTEHE WM Ha NEPEKPbLITUN.
CucTema Kocblx MpOTUBOMOXAPHbIX MaHxeT REHAU:

- YCTaHOBKA Ha NePeKpbITUN A% NPOXO0B MOJ YrOM.

Mpv NepeceyeHinn Tpy6ONPOBOAAMIA NEPEKPbITHIA
MPOTUBONOXAPHBIE MAHXETbl MOTYT YCTaHABNNBATLCS MPY
MOHT&XE CUCTEMbI 1 MOCE NPOBEAEHUS 0TAEN04HbIX PAOT.

Puc. 15-1 MoHTax npotmBonoxapHou
MaHXeTbl B IEPEKDLITHE

Puc. 15-2 MoHTax npoTvBonoxapHou
MarXXeTbl Ha NePeKpPbITN

L\

Puc. 15-4  Kocas npotuBonoxapHast
MaHxera (To/bko
JJ151 MOHTAXa Ha 10TOJIKE)

Puc. 15-3  MoHTax npotvBOMOXapHov
MaHXeTbl Ha CTeHe

Mpy nepeceyeHny TpYGONPOBOAAMI CTEH HEOBXOAMMO
yCTaHaBNMBATb 2 NPOTUBOMOXAPHBIE MAHXKETbI
(Cc 06emx CTOPOH CTEHBI).

[Ins KaHanM3aLnoHHbIX TPY6ONPOBOAOB, NEPECEKatOLLX GETOHHbIE
NepeKpbITAS NoJ YrIoM, HEOOXOAUMO NMPUMEHSITH KOCble
NPOTVBONOXaPHblE MaHXeTbl REHAU npu MuHUMasibHOM
PACCTOSAHWM OT FOPWU30HTANBHOIO Y4acTKa f10 6ETOHHOMO
nepekpbiTns 50 M.

CornacHo TpeboBaHNsIM CTPOUTENbHBIX HOPM, PA3PeLLEHo
1CNOMb30BATH TOMBKO NPOTUBONOXAPHbIE MAHXETBI,
npoLeALIMe NPOTMBONOXKAPHYHO CEPTUDUKALINIO.

- MpV NPOEKTMPOBAHUI U YCTAHOBKE NPOTMBONOXAPHBIX
MaHXeT CreayeT cobnoaarb TpeboBaHus 06LLnX
CTPOUTENbHBIX HOPM 1 MpaBWA.

- Heo6xo1M0 yunThIBaTb TAKXKE MECTHbIE CTPOUTESbHbIE
HOPMbI, @ TAKXKE HOPMbl MECTHbIX CTPOUTEIbHbIX
BeZOMCTB (cM. Takxe DIN 4102).

B ntobom cryyae anis 06ecneyeHns BbiNosHEHUs BCEX
HeobX04VMbIX TPEOOBAHNIA Mbl PEKOMEH/YEM MPOBECTH
COrnacoBaHne ¢ MECTHbIMI OpraHamu [oxHaasopa.

MoapOo6HbIE ONMCaHNs AECTBYHOLLMX HOPMATMBHbIX

TPebOBAHWI 11 AANbHENALLIYI0 MHAOPMALAK MO TeMe
«[poTnBONOXapHas 3almTta» Bl HanaeTe B pasgene
«[poTnBonoXapHas 3awuta cuctembl RAUPIANO PLUS»
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16 MPOEKTUPOBAHUE

16.1 OcHoBbI pacyeTa

[ins npoekTuposanusa v npoknagxky Tpy6 RAUPIANO PLUS
aKTyasbHbl CIEAYHOLLE HOPMbI:

- C1.30.13330.2012 BopgocHabxeHue n KaHannusauus:;

- DIN 1986-100 BogooTBeAgHNE 34aHUI 11 YHACTKOB;

- DIN EN 12056 Cuctembl 6e3HaN0OPHON KaHanu3awuy B 34aHusX;
- DIN EN 752 BopooTBEIEHIE BHE 3[aHUIA.

Llenbto aBnseTcs 06ecneqnTb NPUHLAN PadoThl YHUBEPCATBHON

cucTembl Wwymonorowatoulen kananudauun RAUPIANO PLUS, Te.:

- NPeaoTBPaTUTL CPbIB rMAPABINYECKOr0 3aTBOPA,

- BEHTUNALMo KaHaJ'II/I3aLLI/IOHHOI7I CETH;

- HE 3aBbllLaTb ANamMeTp, No CPaBHEHNIO C PACHETHbBIM,

- MaJ'IOLLIyMHbII7I 0TBOL CTOYHbIX BOJ,

- NpeaoTBpaLLEHIe aHa3POOHbIX MPOLIECCOB FHUEHUS,

- 0TBOZ, 06€3BPEXEHHOV CMECH Ia30B CUCTEMO BEHTUNALNN.

C NOMOLLbIO Halllero nporpamMmHoro o6ecneyeqns RAUCAD
NETrKO CMPOEKTMPOBATb W paccyuTaTh CUCTEMY BOJOOTBEEHMS.
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16.2 Bpems MoHTaxa

Bpems MoHTaxa gBN1seTcs pacyéTHbIM. B HEro BXoadT:
- NPOBEPKa 1 MOArOTOBKA MPOEKTA 11 MaTepuasnos
Ha CTPOUTENbHOW NoLLaaKe;
- YTEHWE NPOEKTOB;
- IPOK3BOACTBO 0OMEPOB;
- MOArOTOBKA V1 NMOArOHKA TPYO 1 (DACOHHbIX YacTen Ans YCTaHOBKMY;
- U3rOTOB/EHWE COBANHEHNI.

YKa3aHHOe BpeMs paboT pacCUUThIBAETCS AN OHOM0
MOHTaXHWKa 1 JaHO B MUHYTax. OHO OPUEHTUPOBAHO Ha BpeMs
MOHTaXXa CUCTEMbI LLYMOMOTIOLLAOLLEN KaHam13aLmm

C pacTpy6HbIMK coeauHernamu. (LLUnenrnep, «CaHuTapHas
TEXHWKA V1 TEXHVKA OTOMEHNS», MIOHXEH).

MepexopgHnKn Kpennenus,
1 (PaCOHHbIE YaCTH, WIT. LIT.

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

Taon. 16-1 Bpems MoHTaxa B muHytax (EM)

WcTounnk: LLineHrnep, «Bpemsi MOHTaxa caHnTapHou
TEXHUKY U OTOMAEHNST», MIOHXeH, 6-€ OKOHYaTe/IbHO
riepepaboTaHHoe v OorNosHeRHoe n3haxne 2005



16.3 Onucanune

LLlymonornoLiaioliast KaHanusauyst CoCTOUT U3 YCTONYMBBIX

K ropsiyeil Bofie, LUYMOMOT/OLLALOLLMX TPY6 1 (DACOHHbIX YacTen
RAUPIANQ PLUS ¢ pactpy6amu guametpom ot Dy 40 mo Dy 200
113 YCUNEHHOTO MUHEPATbHBIMU J00aBKaMI MOMMMPONUNEHA,

a TaKXXe [I0MOHUTENbHbIX MPUCNOCOBEHMIA AN MPOKNAAKN
KaHanM3aLUnoHHbIX TPY6 Kak BHYTPU I0Ma, TaK 1 CHapyu COrnacHo
DIN EN 12056, DIN EN 752 v DIN 1986-100. [lnameTpbl
cooteeTcTBytoT CI130.13330.2012, DIN EN 1451-1.
LLlymonornoLuatoLime CBOCTBA CUCTEMbI OTBEYAIOT TPEOOBAHNAM
Hopmatuea VDI 4100 (LLymo3aluuTa B KBapTupax, Kputepui

1 oueHkK) 1 DIN 4109 (LLlymo3allmTta B MHOrOATaXHbIX 3[aHUsX),
NOATBEPXAEHBI MPOBEPOYHBIM CBUAETENLCTBOM VHCTUTYTA
CTpouTENbHOM usnku um. Opayerxodepa, LLTyTrapt, npotokon
Ne P-BA 6/2006 (C LUyMONOrNOLLAIOL{AMI XOMYTaMu KPENEeHNs)
1 P-BA 176/2006 (c 06b4HbIMI XOMYyTaMK KpenneHns BIFIX 1301).

Hopmbl

(CM'30.13330.2012 BHyTpeHHWiA BOAONPOBOL, U KaHanM3aLmus 3aaHuii.
AxTyanuauposaHHas pegakums C 30.13330.2012.

BogocHabxeHne 1 KaHanuaauus

DIN EN 12056:

CucTembl 6e3HAMNOPHOI KaHanM3aLmn B 30aHNSIX;

YacTb 1: 06Lme TpeboBaHMs No 0opMAEHNIO

YacTb 2: CrcTemMbl GbITOBOI KaHanu3aLm, NpoeKTPOBaHe U pacyeT
YacTb 3: JInBHeBas kaHann3aliys, NpoeKTPOBaHe U pacyeT

YacTb 4: KaHanu3aLoHHble CUCTEMbI, NPOEKTVPOBAHIE U pacyeT
YacTb 5: MoHTaX, ucnbiTaHue, pyKoBOACTBO N0 3KCMyaTauum

1 NpothunakTuke

DIN 1986-100:

BofooTBeieH1e U3 30aHnil 1 ¢ y4acTKOB;

YacTb 100: lononHutensHsle TpeboaHus k DIN EN 752
1 DIN EN 12056

DIN 1986-3:
BopooTBeeHme U3 30aHni 1 C y4acTKOB;
YacTb 3: PyKoBOACTBO MO 3KCMyatawy u 00CnyXXUBaHMO

DIN 1986-30:
BonooTBeieH1e U3 30aHnil 11 ¢ y4acTKOB;
YacTtb 30: TexHuyeckoe 06CnyXnBaHue

DIN EN 752:
HapyxHas kaHanuaauus

DIN EN 1451-1:

[MonumepHble TPY60NPOBOAb! AN BOLOOTBEAEHNS (C HUSKOW UMK
BbICOKOI TEMMEPATYPOI) B 34aHWV — noaunponuien (PP);

YacTb 1: Tpe6oBaHus K Tpy6onpoBoAam, (hacoHHbIM YacTaM

1 TPY6ONPOBO/HOI CUCTEME

TexHnyeckas MHoOpMAaLUS CUCTEMBI LUYMOMOMMOLLAIOLLIEN
kananmaaumn RAUPIANO PLUS.

CepTudnkarbl, KayecTBO NPOAYKLMUN

CepTudmkar Z-42.1-223 HeMeLIKOro MHCTUTYTa CTPOUTESBHOI
TEXHUKW, bepuH.

Hapsy ¢ NoCTOSHHBIM COOCTBEHHbIM KOHTPOSIEM B COOTBETCTBIAN
C NMONOXEHNSIMM 0 CepTUdUKALMKM B 0611aCTI CTPOUTENBCTBA
OCYLLECTBASIETCSH KOHTPOJb KA4eCTBa (A0MNONHUTENbHbIA KOHTPOSIb)
tO>KHOHEMeUKMM LIeHTpOM nosuMepHbIX MaTepuanos, Blopuoypr.
TpyGbl 11 (aCOHHBIE YACTI OTMEYEHbI 3HAKOM KayecTBa
HE3aBWCMOr0 CEPTU(MKALMOHHOTO OpraHa U HoMepom
cepTudukara

Ne Z-42.1-223.

MoHTax Tpy6

OCyLLECTBASETCS MO YKA3aHWAM [IaHHON TEXHUYECKOW
nHhopMauy npu cobntoaeHumn ykasanuin C 30.13330.2012,
DIN EN 12056, DIN 1986, DIN EN 752 1 VDI 4100 nnu DIN 4109.

YnpaBneHue Ka4eCTBOM NPOAYKL MU

REHAU cepTuduumposara cornacHo DIN ISO 9001 B obnacTy
VHXEHEPHbIX CUCTeM 3aHns. CepTudukaThl 4eMCTBUTENbHbI
KaK 408 NpoayKLun, Tak U Ans TEXHUYECKOro 1 KOMMEPYECKOro
0T[1eN0B.
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17 MOHTAX CUCTEMbI RAUPIANO PLUS

171 06pe3ka Tpy6 u cHATME (hacok

m YKOpOYeHue (hacoHHbIX YacTell He [onyCcKaeTes

1. Tlpy HEOOXOAMMOCTM NPON3BOANTE 06PE3KY TPYO CTAHAAPTHbLIM
TPYOOPE30M WV HOXKOBKOW C METKIMU 3YObSIMU.
Pesky crenyeT npou3soauTb nof yriom 90° K ocu Tpyobl.
[Ins NoAKNoYeHUs K cucteme Tpyo ¢ pacTpybamit Ha KOHLLax
C HUX HEOOXOAMMO C MOMOLLbHO MHCTPYMEHTA [1J151 CHATIS (Dacok
1Y rpyboro HanubHWKa, CHATL (Packy nof yriom okoso 15°
4. CHsTb 3ayCeHLbl C KPOMKI pa3pesa.
OCTOPOXHO!

OnacHoCTb MaTepuanbHoro yiiepoal

Mpy HU3KKX TemnepaTypax YCUNeHHbli MUHepasbHbIMK Jo6aBKamm
MOAMMUUMPOBaHHbIA nonunponuned RAU-PP, Kak v no6oit apyroi
maTepuan, CTaHOBUTCS 60/1ee XPYNKUM 11 YyBCTBUTESbHBIM

K yoapam.

w

bnarogaps oNTUMIU3NPOBAHHOMY COCTaBy MaTeprana cuctema
RAUPIANO PLUS otnnyaeTcst npeBOCX0AHOM YAapHON BA3KOCTbIO
npw H13KUx Temneparypax. Moatomy RAUPIANO PLUS nmveeT B
MapKIPOBKE 3HaK CHeXWHKN B cooTBeTCTBMM ¢ DIN EN 1451/1411.

76

17.2 CoepuHeHns Tpy6 ¢ hacOHHbIMM YACTAMM

1. 0uncTNTb OT 3arps3HeHNii yNNOTHUTENBHOE KOMbLO,
BHYTPEHHIOI MOBEPXHOCTb PacTpyba 1 BCTABNSEMbI KOHEL,
TPYOHI.

2. BcTtaBnsemblii KOHew, TpyObl CMa3aTh XUAKUM MblfIOM
1 BCTaBMTb B pacTpy6 Ao ynopa.

3. B 3TOM NoNoxeHnn Ha BCTaBNsSEMbIii KOHEL, TPYObl N0 KPOMKE
pacTpy6a HaHecTy METKY KapaHaaLlom uian (rioMacTepom.

4. Y 1MHHBIX TPYO (> 500 MM) BbIIBUHYTb BCTAB/SEMbI KOHEL
Tpy6bl Ha 10 MM 13 pacTpyba, 4To0bl 06ECMEYUTH 3a30P
L0191 KOMNEeHcaLum TeMnepaTypHOro paciuperus.

5. Y kopoTkux Tpy6 (< 500 MM) 1 (DACOHHbIX YaCTeli BCTABNSEMbIN
KOHeL, TPYObl MOMHOCTbIO 3aBUTatoT B pacTpyo.

L r i ]
&
= af i
_..:. a—
i

Puc. 17-1  BblgsuHyTe Tpy6y U3 pactpyoa Ha 10 Mm 47151 06ecreqeHmns
KomMreHcaLym TeMnepatypHoro pacLumpeHns

3a cyeT BblaBWXeHust Tpy6 n3 pactpyba Ha 10 Mm

KOMTMEHCYPYIOTCS TeMMepaTypHble YANMHEHNS. Ha Kaxaom
pacTtpy6e Tpy6bl RAUPIANO PLUS MoryT 6bITb, Takum 06pa3oM,
KOMMEHCMPOBAHbI TeMMepaTypHble YIIMHEHNS yyacTKa Tpyobl 0 3 M
(KO3t MUMEHT TEMMepaTyPHOro YANMHeHUs Tpy6 cornacHo DIN
53752 cocTasnseT B cpeaHem 0,09 mm/(MK) B ananasoHe
Temneparyp ot 0 °C o 70 °C).



17.3 lcnonb3oBaHune 06pe3koB Tpyo

Vcnonb3oBaHue 06pe3koB Tpyo (TPy6bl C raaKiMMu KOHLLami)
OCYLLECTBNSETCS C NPUMEHEHNEM BYXPACTPYOHbBIX U HAZBIKHbIX
MYyQT. [pr NCNoNb30BaHUM (DACOHHBIX YaCTeN [/IHA 0TPE3KOB TPY6
C MMafK/M KOHLOM He [I0MKHA NPeBbILIaTh 3 M.

i =l 1 Mpw aTOM CcneayeT cobmofaTb PEKOMEHAALAY N0 KOMMEHcaLmMm
TEMNEPATYPHbIX YASMHEHNIA, U3NOXEHHBIE BbILLE.

1=

17.4 TNocnepytolwag Bpe3ka HacoHHbIX YacTell

MocnenytoLias Bpe3ka hacoHHbIX YaCTEl B YXXe UMELOLLNIACS

TPY6ONPOBO/, BOSMOXHA C CMOJNb30BaHNEM HAZBUMXHbIX MY(T.

1. YnanuTtb U3 CUCTEMbI Y4ACTOK HEOOXOAUMOIA ANINHbI: ASIHA
(DaCOHHOM YaCcTh + 2 Hapy>XHbIX AMAMETPA TPYOHI.

_|_ - | T 2. Ypanutb 3ayCeHLbl C KOHLOB TPYO.

LR s f — 3. MOJHOCTbIO HAZBUHYTL HAZBIKHYIO MYATY Ha CBOGOAHbIA

KOHeL| TpyObl.

BcTaBnTb B CUCTEMY (DACOHHYIO YacTb.

B ocTaBLniics NnpoMexyToK NofobpaTb 0TPE30K HEOOX04MMON

LJIHbBI 1 3a4UCTUTb 0BJION.

[MONMHOCTbIO HA[IBNUHYTb HA OTPE30K BTOPYIO HAABUXHYIO MYATY.

BcTaBnTb 0TPE30K B pacTpyd (hacoOHHOI YacTy, a 3aTem

CIBUHYTb Ha HEr0 HaZBMKHYI0 MY(TY, 061IbHO CMa3aB

0TPE30K TPYObl CUHTETUYECKUM XWAKAM MbISIOM.

SEE

-
-
I
e
~N o

11

Puc. 17-2  [NpumeHerne ABYXpacTpyOHbIX Wi HaLBWKHbIX MydT ? & ~2X dg nl-:

Puc. 17-3  YetaHoska ghacoHHon yactv

JByxpactpybras mygra

HapgswxHas mygra

1

2

3 HenogsuxHblii XomyT 1 HagswxHas myra
4

Harpasnstowmi XomyT 2 OTpe3oK Tpyobl

o HapyxHbivi AnameTp Tpy6bl

7




17.5 TpucoeanHeHne BOAOOTBOASALLEN apMmaTypbl K cucteme  lpamoe npucoesuHeHne K chacoHHoii yactn RAUPIANO PLUS

. 1. BblHYTb U3 (haCOHHOII YacTy YCTAHOBEHHOE YMIOTHUTENIbHOE
CyLuecTByeT Tpu crnocoba NprUcoeanHeHns BOLOOTBOASLLEN KOJ‘It}/LLO P y y

apmartypbl (Hanp., CUOHOB) K KaHaNM3aLOHHbIM Tpy6am 2. 3aBUHYTH B PACTDYG MAHXKETY C NenecTKamm,

i (acoHHbim YacTam RAUPIANO PLUS: 3. 3a/iBMHYTb B MaHXeTy naTpy60K BOAOOTBOASLLEN apMaTypbl
- nepexoa RAUPIANO PLUS; B Y TETRYROK BOAOOTEOAAMEN EPMATYPE

- 0TBOA nof cuchoH RAUPIANO PLUS;
- NpsIMOe npucoefnHenue K acorHor yactn RAUPIANO PLUS
C MOMOLLLbIO MaHXXETbI ¢ ropamu.

17.6 lpucoenHeHne K YYyryHHbIM 1 apyrum Tpy6onposoaam

Mepexon RAUPIANO PLUS

Puc. 17-6  [lepexos Ha YyryHHble TpyObl Toro xe anametpa Dy 110/Dy 110

i

Puc. 17-4  [epexog RAUPIANO PLUS ¢ maHxeToi ¢ nenectkamm

1. BcTaBuTb MaHXeTy B pacTpy6 Tpy6onpoBoaa unn 0TBOAa
nof, CUOH.

2. BHyTpeHHNe NoOBEepXHOCTY (YNNOTHUTENbHBIE NIENECTKM)
MaH>XeTbl CMa3aTb XUIKM MbIIOM.

3. BcTaBuUTb BHYTPb NaTpy60K BOAOOTBOASLLEN apmaTypbl
(cuchoHa) .

OTBopg nog cuchoH RAUPIANO PLUS

Puc. 17-7  [lepexog Ha Tpyby apyroro anametpa Dy 110/Dy 90

Mpucoeantenne Tpy6 RAUPIANO PLUS K kaHan3aLnoHHbIM
4yTryHHbIM TPYOONPOBOAAM, A TAKXE K Tpy60npoBoAam U3 apyrux
mMartepuasnos OCYLLECTBAETCS NPK NOMOLLM creuyanbHbIX
nepexo/oB. 3TV NePexoabl NPEACTABIAOT COO0N YNNOTHEHNS

113 3M1aCTOMEpPa, KOTOPble KPENATCS Ha rNafkom KOHLE TpyObl

C MOMOLLIbIO [1BYX XOMYTOB.

CyLIECTBYIOT NEPexoabl A1 CNEAYIOLLNX CYYaes;
- COeIMHEHUs TPYO paBHOIoO HapyxHoro anametpa (Dy 110/DN 110);
- COeMHEHUs TPYD PasnMyHoro HapyxHoro anametpa (Dy 110/Dy 90).

Mepexobl MOXHO UCMOJb30BaTb KaK B HOBOM CTPOUTESbCTBE,
TaK 1 NP1 PEKOHCTPYKLMI 3AaHWIA.

Puc. 17-5 0180z noa cughoH RAUPIANO PLUS ¢ marxeToi ¢ nenectkamm

1. 3a/BUHYTb MaHXETY B pacTpyb 0TBOAA NOJ, CUOH.

2. BHyTpEHHME NOBEPXHOCTW (YNIOTHATESNbHBIE NIENECTKM)
MaH>XEeTbl CMa3aTh XWUAKNM MbIIOM.

3. 3aBUHYTb B MaHXETy naTpyboK 0TBOAHOW apMartypebl.
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17.7 Tn6Koe NpUCOeANHEHNE K KPbILLHOMY BEHTUNSATOPY

17.9  XoMyT 06XXMMHON C 3aMKOM 1S pacTpyOHbIX
COeIMHEeHUN

-

Puc. 17-8  [MOKoe MpncoeanHeHne K KpbILLIHOMY BEHTUASTOPY

MM6K0e NPUCOENHEHIIE OCYLLECTBASIET NEPEXO, OT KPbILLHOIO

BEHTUNATOPA K BEHTUNALMOHHOMY CTOSKY 13 Tpyo RAUPIANO PLUS.

//]5 - Vicnonb3oBaHne MeHbLIEro KONn4ecTBa PacoHHbIX
yacTen;

- COKpALLEH1E BPEMEHN MOHTaXa.

[MOKOE KOMOUHUPOBAHHOE NPUCOEANHEHNE U3 NONUNPONIEHa

(PP) nogxoaut mng tpy6 RAUPIANO PLUS cnepytoLiero amametpa:

-Dy 75;
- Dy 90;
- Dy 110.

17.8 T[pouncTKa cucTembl KaHaNU3aLNOHHBIX TPYO

MexaHU4YEeCKYI0 MPOYMCTKY CUCTEMbI KaHaNM3aLMOHHbIX TPy
06ecneynBaeT yCTaHOBKA PEBU3UI.

Mocsne ycTaHOBKI PEBU3MIA MIOTHO 3aTSHYTb BUHTOBYIO KPbILLKY
C YCTaHOBJEHHbIM PE3MHOBbIM YTIOTHEHNEM.

—

Puc. 17-9  Pesuauns RAUPIANO PLUS

MpV MEXaHINYECKOIi MPOYNCTKE HE NPUMEHSITb YCTPOCTBA
C OCTPLIMM KpasaMit 11 BLICTYNamu.

MpUMEHEHNE 0GXKIMHOT0 XOMYTa C 3aMKOM NpefoTBpaLLaeT
MOBPEXAEHIE PACTPYGHbIX COBAMHEHWI NPY NOBbILLEHHBIX
Harpyskax.

JlaHHbIi 0GXXUMHOI XOMYT NIErKO YCTaHABAMBAETCA Ha TPYOY

1 NIErKo IEMOHTUPYETCA B Cy4ae HeoGXxoauMocTu. Mpu
NPaBUIbHOM C TEXHUYECKON TOYKM 3PEHIS MOHTaXE TEPMUYECKME
YJIMHEHUS TPy6ONPOBOA0B HE 0KA3bIBAIOT BAVAHNSA HA CUCTEMY.

O6nacTi NpUMeEHeHNs:;

- CUCTEeMbl BHYTPEHHEN NIMBHEBOWN KaHaN3aLun B 31aHusx
BbICOTON [0 20 M BKIKYUTESbHO;

- Ha CTOsIKAX, NPOXOAALLMX 63 0TBOJ0B Yepe3 HECKOSIbKO 3TaXeu;

- Ha TpybONPOBOAAX B MECTAX 06PA30BAHNS 0OPATHOrO NOANOPA;

- Ha PacTPyO6HbIX COBAUHEHUSX NPY ASIUTENbHBIX BHY TPEHHNX
HanNPsHKEHUsIX.

B cucTtemax BHYTPEHHNX NMBHECTOKOB Ha CTOsSIKax HE0OX0AMMO
YYUTbHIBATb BOSMOXKHbIE M3MMObI N0/ AEACTBUEM NPO/0SLHON
Harpyaku. [ns 3aLuThbl CUcTeMbl 0T AedopmaLmiti HeoOXo4MO
Mo BCeil AnHe Tpy6onpoBoga Ha Kaxk 4oM COeHEHMN
yCTaHaBAMBATb XOMYTbl 0OXIMHbIE C 3aMKOM AJ1S1 pacTpy6HbIX
COBIMHEHNIA.

YcTaHoBKa IaHHOr0 06XIMHOM0 XOMyTa NpeAoTBpaLLaeT
BbICKAKMBaHe 3NeMEHTOB ApYr U3 Apyra B MecTax pacTpybHbIX
COEIMHEHNIA.

XOMYT 0GKIMHO C 3aMKOM 7151 PACTPYOHbIX COBAMHEHMIA

nocTaBnseTCs B KOMMNEKTE C KPENexoMm, 4To obecneynBaeT
ObICTPbIA U NPOCTON MOHTAX.
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17.10 Mpoknapka Tpyo B Wwaxrax

B MOHTaXHbIX LiaxTax Tpy6bl 1 hacoHHble yacTu RAUPIANO PLUS
MOXHO MPOKablBaTh 683 [ONOMHUTENbHBIX MEPONPUSTHIA

Mo Luymo3aLuTe. TonbKo B 0COObIX Criyyasx (Hanpumep,
MPOMOXeHHAs BHYTPY NIMBHEBAS KaHanu3alus) TpebyeTcs
TEMnou30ALUMa 1 3alinTa 0T 06pa3oBaHNs KOHAEH aTa.

Mpoxofibl TPY6 Yepes CTeHbI 1 NepeKpbITUs ANS WYMOU30NALMUN
cneayeT npeaycMaTpuBath ¢ NPUMEHEHEM 06bIYHbIX
HErMrpoCKOMMYHbIX TENNON30MALMOHHbBIX MaTepUanoBs, YToGhl
aKYCTUYECKN Pas3aenuTb TPY6ONpPOBObI U CTPOUTESNbHbIE
KOHCTPYKLMU.

17.11 TNpoknapka Tpy60npoBO/0B B KUPMUYHOI KNafKe
BbINONHEHWE HULW 1 KaHANOB CNedyeT NPON3BOANTb
cornacHo DIN 1053 1 C130.13330.2012

- KaHanbl B KnajKe cneayer BbiMOHATH TakiiM 06pa3om, YTo6bl

Tpy60npoBO/ MOr ObITb MPONOXKEH 663 BHYTPEHHX HANPSXKEHUI.

- Cnenyet n36eraTb 3ByKOMPOBOAALLMX MOCTUKOB MeX .y Tpy6or
W KNamaKom.

Ecnun Tpy6bl 6ynyT 3a4€enbiBaTbCst 6€3 NPUMEHEHUS apMUDYHIOLLIAX
YCTPOWCTB (HANPUMEP, WTYKATYPHON U METANINYECKOI CETKN)
nnu 6e3 060NI0YKK, TO CNEdYET:

- Tpy6bl U (hacoHHbIe YacTy NPEABaPUTESNIbHO 00/10XKUTH CO BCEX
CTOPOH FMOKMUMI MaTepranamm, HanpumMep, CTeKo- 1n
MUHEPabHOW BATOW WA 0ObIYHOW TEMION30MSLMOHHON
000704KOM.

- B cnyyae ycTpoincTBa 0CHOBaHUS NOA, LUTYKATYPKY Cheayer
npeaBapuTeNbHO NMPUKPLITL KaHas, Hanprymep, MUHepanbHO
BATOW. 32 CYET 3TOr0 NPY HAHECEHWN LUTYKATYPKU MOXHO
136€XaTb BOSHUKHOBEHUS 3BYKOMPOBOASALLMX MOCTUKOB MEX Y
TPYOON 1 KNAAKON.

- B mecTax, roe 3a cYeT NOCTOPOHHIX UCTOYHWKOB Tenna
BO3MOXXHO MOBbILLEHNE TemnepaTypsl cebille 90 °C, cnemyet
3aLLMLLATh TPYObI U (DACOHHBIE YaCTV OT NEPErpeBa 3a CYeT
YCTPOWCTBA AOMNONHUTENBHOW TEMNNOU30NSLMN.
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1712 TMpoknapka Tpy6 B 6eTOHE

B cnyyae 6eTOHMPOBAHNS PEKOMEHIYETCS NPOU3BECTH

aKyCTUYECKYI0 30NN TPYO OT 3IEMEHTOB KOHCTPYKLAY
3a CYET NPUMEHEHNS 06bIYHO 3aLLMLLIEHHO OT Bfaru
3BYKOU30ALAV TONLLMHOW CNost 60/1bLUE 4 MM. Tem He MeHee
NPUXOANTCS CHUTATHCS CO CHUMKEHUEM 3BYKOU3ONMPYHOLLIMX
CBOMCTB.

- OTpesku Tpy6onpoBOAOB CNELYET 3aKPENUTH TakiM 06pasoMm,
4TOObI NPEAOTBPATUTL V3MEHEHNE VX ANINHbI 3a CYeT
TemnepaTypHOro YANMHEHUs NPy GETOHUPOBAHNM.

- Mpw npoknaake Tpy6onpoBoAa CNeayeT CNeanThb 3a CO3AaHNEM
KOMMEHCALMOHHBIX 3a30P0B [J0CTATOYHOrO pasmepa.

- 3a30p B pacTpybe HEoOX0ANMO 3arepMeTU3NPOBATL KIIENKON
NEHTON, Y4TOObI TYAA He MPOHUK GETOH.

- NMepen 6eTOHMPOBAHMEM HYXKHO 3aKPbITb OTBEPCTHS TPYO.

YMeHbLINTL BO3AENCTBIE BeCa 6ETOHA Ha TPYy6ONPOBO/bI
BO3MOXHO 32 CHET Mep Mo NepepacnpefeNeHnto Harpy3ok,

HanpuMmep, 3a CYeT 1CMO/b30BaHUS:

- apMaTypHOIi CETKM, NPOCTABOYHbIX KPOHLLTENHOB,

- HeCyLLX Kopo6oB,

- KOHCONeN.

Kpome Toro, He JonycKaeTcs XOAUTb M0 NOBEPXHOCTY TPy npu

OETOHMUPOBAHUM.



1713 Tpoknapka B NOABECHbLIX NOTONKAX

B cBA3K ¢ MCNONb30BaHNEM CEeLmManbHOro 060py10BaHNS
NpoKnaaka Tpyo B NOABECHbIX MOTOMKAX TPEOYET AOMONHATESNBHbIX
MEpONpUATHIA N0 WyMO3aLLNTE.

TN MeponpusTIS A0MKHBI cO0TBETCTBOBATH VOB yacTs C,

DIN 18380/DIN 18381. LLlymousonsumus nponssognTcs

3P DEKTUBHBIMI KOXYXamy (HanpuMmep, 13 BCMIEHEHHOTO
Martepuana ¢ OTKpbITbIMU Mopamu Uian MUHEPanoBaTHbIX MaToOB
C TONLLMHO 0K0NO 30 MM B 3aLLMTHON 060104KE U3 TONICTON
onbri). MOCKOMbKY B 3TVX CRyYasx peyb UAET 0 KOMMIEKCHBIX
MOTOMOYHbIX CUCTEMAX UHXKEHEPHBIX KOMMYHUKALMIA, TO CriefyeT
NPUOEPKUBATLCSA PEKOMEHIALMIA MO LWYMO3aLL/TE N3rOTOBUTENS
MOJBECHBIX MOTOJIKOB.

17.14 TepeceyeHne MeXX3TaXKHbIX NEPEKPbITHI

Mpoxofbl B NePeKPbITASX CNeayeT YNnoTHATh
BNAroHenpPOHNLAEMbIMI 1 3BYKOU30NMPYIOLLMI MaTepranamu.

Ecnu Ha non yknaabiBaeTCs ropsunii acanbt: 0TKPbITbIE Y4aCTKM
Tpy6onpoBoaa HEOOXO4MMO 3aLLLLIATD WAMOTHON 0OCHINKOW,
3aLLMTHON TPYOOI UM 0OOPAYUBAHUEM TEMMON3ONSLMOHHbIMM
matepuanamu.

17.15 lcnonb3oBaHune B KA4eCTBE BHYTPEHHUX NIMBHECTOKOB

Mpu npoknaake Tpyo BHYTPU 34aHNS B KQ4eCTBE NINBHECTOKOB
CYLLIECTBYET 0MacHOCTb 06pa3oBaHNs KoHAeHcaTa! KoHaeHcar
00pasyeTcs, ecu, HanpuMep, 13-3a X0N0AHON N0 AEBON BOAbI
Temneparypa CTeHKI TPYObl OMYCKABTCS HIDKE TeMNepaTypbl TOUKM
POCHI OKPYXKAIOLLEro Bo3ayxa. B aTom ciyyae Bnara 13 oKpyXaroLiero
BO3/yxa BbiNaAaeT Ha MOBEPXHOCTM TPYObl B BUAE POCHI.

Mo3ToMy B 3A4aHUK BCE y4acTKM TPyOOMNPOBOAOB, Ha KOTOPbIX
MOXHO 0XIAaTh 00Pa30BaHNE KOHAEH aTa, He06X0AUMO
3aLiLLaTh NapOHENPOHNLIAEMO 060/104KON 13
TennousonaunoHHoro matepuana! OT n3onsumm Tpy6oNpPoBOaA0B
B M0/iBasne MOXHO 0TKA3aTbCs, ECAIN HET OMACHOCTY 0OPa30BaHUS
KOHAgHcaTa.

Kak npasuo, 3T0 0THOCUTCS K MPOKA/Ke OTKPbITbIX
Tpy6ONPOBOJOB IMBHECTOKA B HEOTANINBAEMbIX NOABANAX.

Matepuans! ans n3onsuum oT KOHAEHcaTa

B KayecTBe matepnasnos Ans 13onsdLUum 0T KoHAeHcaTa
PEKOMEHYETCS UCMOSb30BATL MATEPUASIbI C 3aKPbITHIMI NOPaMIA
C BbICOKMM COMPOTUBIEHWEM NApONpOHMLIAHNI0. Ecnin xe
CMONb3YITCH MaTeprabl C OTKPLITHIMI NOpaMit Ui
BOJIOKHUCTbIE MATEpWasbl, TO OHW AO/MKHbI IMETb MPOYHO
NPUKIEEHHYIO K HAM NapOHENpPOHULLAeMYH 3aLLUTHYIO
HaPYXXHY0 06a104KY.
- Bce mecTa CTbIKOB, LLIBOB, COMPSXKEHWIA 11 KOHLIOB TPYO CneayeT
COEANHATL rePMETUYHbIM LLIBOM.
- B Mectax kpennexus cneayeT BbipesaTb U30NLuio.
- HeobX0AMMO HATAHYTh NIOCKYT M30MSLMOHHOTO MaTepuana
Ha KPeneHne 1 repMeTUYHO CKIIEUTb C NPUNIEraloLLim
N30NALMOHHBIM MATepuanom.

Kpennenue Tpy60npoBOJ0B BHYTPEHHEr0 JIMBHECTOKA

JInst NpeoTBpaLLeHUa BbICKaSb3blBAHNA YaCcTeil TpY6onpoBoja
HE0B6X0MMO YCTAHABAMBATL XOMYT 0GXKMMHON C 3aMKOM
[Nt pacTPyGHbIX COBAMHEHWN .
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18 TEXHWKA KPEMNJEHWUA RAUPIANO PLUS

[ing o6ecneyeHns onTUManbHON LWYMOU30NALNAN, UCNONb3YITe
NPV MOHTAXXE TOMbKO LUYMOMOrNOLWAIOLLE XOMYTbI 41151 TPY6
RAUPIANO PLUS. Kananusaumontble Tpyosl RAUPIANO PLUS
JOMKHbI NPOKNAAbIBaTbCs 663 BHYTPEHHIX HANPSXKEHIA.

18.1  XomyTbl

3anaTteHTOBaHHbIiA LLYMOMOrNOLWALOLLNAA XOMYT COCTONT

113 OMOPHON 1 06XKMMHOIA YacTi. Kak npasuio, 40CTaTOYHO OJHOM0
XOMYTa Ha 3Tax.

1. 06BECTV OBXMUMHOI XOMYT BOKPYT TPYObI U 3aALLENKHYTh €r0.

2. CMOHTVPOBATb OMOPHbIN XOMYT Ha CTEHE.

Puc. 18-10 CMOHTVPOBAHHbIV OTKDbITbIN ONOPHBIV XOMYT

B 3aMKe 0MopHOro xoMyTa pasmelLieHa NpocTaBKa,
npegoTBpaLLatoLLas NioTHOE NPUMbIKaHe XoMyTa K Tpyoe.
Takum 06pa3omM 00ECMEYNBAETCS CHUKEHNE aKyCTUYECKOW CBA3N

3. OTKPbITb OMOPHbIA XOMYT W YCTAHOBUTbH TPYOY
C 0OXKMMHbBIM XOMYTOM.

Puc. 18-11  YcraHoska Tpy6bl
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[ocne MoHTaXa 0OXXUMHO 3NeMEHT NOSHOCTHIO NEXUT
Ha OMOPHOM, 3a CYET Yero JOCTUraeTcs OnTUManbHoe
LUYMOMOrMOLLEHNe.

Puc. 18-12 LLymonormnoLaroimi XomyT B CMOHTPOBAHHOM COCTOSIHUN

18.2 Cxema KpenneHusi CTOSKOB

Cxema paLnoHabHOro KpenaeHus CTosiKa 3 LyMOnorowaroLLmx
Tpy6 RAUPIANO PLUS npepacTaBneHa Ha prcyHKe.

lNepexopn ¢ BePTUKANbHOr0 Ha ropM3oHTaNbHOE HanpasJieHue

1.

NEePexof C BEPTUKAbHOIO HA rOPU30HTaNIbHOE HanpasieHue
ClefyeT npefycMaTprBaTth € NOMOLLbO [BYX OTBOAOB

MOA Yrnom 45° 1 yCcnoKoUTeNbHOro y4yacTka (MpsiMoro 0Tpeska
Tpy6bl RAUPIANO PLUS fnnHon 250 Mm).

[J19 YMEHbLLEHNS PacCTOSAHNS OT NOTOJKA [0 rOPU30HTasNbHOM0
y4yacTtka pactpy6 nepBoro 0TBofa nog 45° MoXeT ObiTb
YTOM/IEH B NEPeKpbITHE.

npy HE0OXOAMMOCTY YCTAHOBUTH MPOTUBOMOXAPHYIO MAHXETY.




IT1ax Hap c60pHbIM TPY6ONPOBOLOM

—

Mocne npoxofa vyepes NepekpbiTe YCTAHOBUTb TPOMHIK.

2. Tpyby RAUPIANO PLUS o6pe3atb TaK, YTo6bl pactpy6
HAXOAMNCS HEMOCPEACTBEHHO MO NOTONKOM, U BCTABUTb
B BEPXHIIA pacTpyd TPOMHMKA.

3. YCTaHOBUTb LIYMOMOrMOLLAIOLLMIA XOMYT NOA pacTpybom Tpy6bl
RAUPIANO PLUS.

4. Tlog 3TVIM XOMYTOM Ha PacCTOSHUW 0KOJ0 2/3 ASInHbI TPy6bI

CMOHTIPOBATb CKOMb3SLLMIA XOMYT.

CKONb3sLLWiA XOMYT 0becneynBaeT 6ecnpensaTCTBEHHOE

NPOJ0bHOE CMELLEHIE KaHaNM3aLUOHHO TPYOb
RAUPIANO PLUS. MoHTVpoBaTh LUYMOMOrOLLAIOLMA XOMY T
noJ pacTpybom TpyObl KeNaTenbHo, HO He 00513aTebHO.

5. Tlpoxof Yepes nepekpbITUe Ha CeayoLi 3TaX BbiNOHATb
C NOMOLLbK KopoTKoro oTpe3ka RAUPIANO PLUS.

CnepytoLine ataxu

1. Tocne npoxoaa Yepes nepekpbITUe YCTaHOBUTb TPOMHIK.
2. Tpy6y RAUPIANO PLUS nng npoxofia Yepes nepekpbitiie
Ha CrefyoLLniA 3TaX 0TPEe3aThb U BCTABUTb B TPOUHUIK.
3. YCTaHOBWTb LWYMOMOITOLAOLLIAIA XOMYT MOJ, MOTONIKOM
Ha Tpydby RAUPIANO PLUS.
4. TloA 3TVIM XOMYTOM Ha PacCTOSHUW 0KOMO 2/3 ANNHbI TPY6bI
CMOHTMPOBATb CKOJb3SILLMIA XOMYT.

[lononHnTenbHoe Kpennexue He TpebyeTcs. TPOMHUK Ha STaxe
VNN NPOXOZ, YEPE3 NEPEKPBITUE, BbINOMHEHHbIA KOPOTKIAM
0Tpe3koM (< 500 MM) He TPeBYIOT HUKAKOro KPeneHus.

AnbTepHATMBHbII NPOX0J Yepe3 nepekpbiTue

[lns npoxo/0B Yepes NepeKpbITIs Ha aTaKax MoryT
1CMONb30BATLCA TAKXE KOPOTKME TPYGbI. [pn 9TOM cxema

KPENeHNs 0CTaeTCs HEeN3MEHHON,

JlononHuTtenbHoe Kpennexue

[lnq npeoTBpaLLEHNs pasbeuHeHUS TPY6 B CTOAKE ClyxXart
JOMONHUTESbHbIE 00XIMHbBIE XOMYThI yCTaHaBMBaEMble Cpasy
MOZ, LUYMOMOTNOLAOLLLMI XOMYTaMu:

- B 0[JHOKBAPTUPHbIX OMaX TONbKO HA BEPXHEM 3Taxe

- BO BCEX 0CTaNbHbIX JOMaX — Ha KaXKOM TPETLEM aTaXe

makc. 10 x da

oK. 2/3 BL

ok. 2/3 BL

oK. 2/3 BL

Puc. 18-13 Cxema ycTaHOBKM CTOSIKA

OBXNMHOM XOMyT

OrOPHBIV XOMYT

CKOMb3SILIMI XOMYT

OOXUMHOM XOMYT (HOMOIHATENIbHOE KDEMJIEHNE)
HENosBIXHas oropa

KopoTkue oTpesku RAUPIANO PLUS (BL < 500 mm)
BL MoHTaxHas fpvHa

D A W N =

da fmametp 1pyObl
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18.3 Cxema KpenneHusi ropu3oHTanbHbIX TPy6ONPOBOAOB

Cxema paLnoHanbHOro KpenneHus ropu3oHTanbHoro
Tpybonposoaa 13 wymonornowaowmx Tpydo RAUPIANO PLUS
NpeaCcTaBfieHa Ha PUCYHKe.

LLlymonornowyatoLiye XomyTbl Ha FopU30HTaSIbHbIX
Tpy6ONpPOBOAAX YCTaHABNMBATL HE TPeOyeTcs.

- [opn3oHTanbHbIE y4acTKK (BaNHON He 60ee 10 HapyXKHbIX

INaMETPOB TPYObI) KPENATCS C YCTPOMCTBOM HEMOABUXHBIX OMOp

PSIOM C pacTpybami.

- IPU MOHTaXe 60/1e€ ASIMHHBIMI OTPE3Kam (4IMHOV 6onee
10 Hapy>XHbIX AamMeTpoB TPy6bl) CIELYeT yCTaHaBIMBaATb
JIONOJHUTESbHO CKOSb3SLLNE XOMYThI:

- PACcCTOSHUE MEX Y HEMOMBVXXHO OMOPON 11 CKOMb3ALLIMM
XOMYTOM HE [O/KHO NPEBbILWATL AeCATUKPATHOIO AMameTpa
Tpy6bl d.: PaccTosHue < 10 X d,.

makc. 10 x dg

1 2

Puc. 18-14  Cxema MOHTaxXa ropuU30HTasIbHoro Tpy6onpoBosa

1 HenogBmxHas onopa
2 CKOTIb3ALLMI XOMYT
da gnametp Tpy0bl
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18.4 OTpe3ku Tpy6 U hacoHHbIe YacTy

Ecnu cuctema hopmMupyeTes 13 KOPOTKMX (PACOHHBIX

yacten unm Tpyo:

- C MOMOLLI0 HEMO/BMXHBIX 0MOP NPeoTBPaTUTh PasbefHEHNE
Jetanei.

- 3aLLUMTUTb 3arnyLIKK pacTpy60B OT UX BbICKANb3bIBAHNS.



19 MPOKNALKA B I'PYHTE CUCTEMbI RAUPIANO PLUS

RAUPIANO PLUS nogxoauT Ans Npokfiafku B rpyHTe. [lonyckaetcs
npoknagka Tpyb BHYTPW 1 BHE 34aHns. Mpoknanka Tpyb Jo/mKHa
0TBeYaTb CTATUYECKIM TPEOGOBAHMSM.

Hopmbl

[N npoknagku Tpyo cnemyeT NpUHATb BO BHUMAHWE CeaytoLue
11 NPOLMTUPOBAHHbIE B JONOSHEHWI HOPMbI, B OCOOEHHOCTW

DIN EN 1610. 3ta Hopma onucbiBaeT NpoKnanKy 1 npoBepky Tpyo
11 KaHAJI0B, KOTOPbIE, KAk NMpaBuno, YIOXKeHbl B TPYHTE

V1 9KCTIYaTUPYIOTCS HUXKE YPOBHS TPYHTOBbIX BO,.

- DINEN 1610

- Cl130.13330-2012

- DIN EN 12056

- DINEN 752

- DIN 1986

- Jonyck Z-421-223

- Hopmatue ATV pasgen A 127

19.1 06wwme TpeboBaHUS

Cnenyet cobmonaTb 06LLEN3BECTHbIE NPaBUia NPoKIaaKm
Tpy6onpoBooB. CreayeT 06ecneynBaTb 0CTOPOXKHOE 1 OEPEXHOE
obpatlgHue ¢ Tpybamm 1 MacoHHbIMI YacTAMK

Mpyu TPAHCMOPTUPOBKE, XPAHEHUN 1 YKNaLKe.

MoHTaX Tpy6onpoBOA0B JOMMKHbI OCYLLIECTBASTL TOMbKO
CNeLManucTbl, KOTOpble BNAZIOT OMbITOM MOHTaa MoSMEpHbIX

Tpyo.

CnenyeT NPUHSATbL BO BHUMAHME:
- NHCTPYKLIAW MO TEXHWKe 6630MacHOCTY
- NpaBuna JOPOXKHOr0 JIBUXKEHNS!
- 0C06bIE MHCTPYKLIMN K NPOEKTY NP X HanM4um
- CneuyanbHble yKasaHus, KOTopble 3aHECEHb
B UHCTPYKLIAW AN TEXHNYECKME CBO/bI NPaBUN

19.2 TpaHwen gna yknagku Tpy6onposoaos
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Puc. 19-15 Cxematnyeckoe u3o0paxeHne pacnonoXeHns TDaHLLIes

1 [loBepxHoCTb 10 BbicoTa nepexpbiTis TpyObl
2 HwxH8s1 nnockocTs 11 Tonumna crosi oTChinku
JI0POXHOI0 MOKPBITHS 12 TonuwmHa cnosi ¢ py6oi
WM CKOIb3ALLErO 13 [y6uxa TpaHiuen
1051 (ecrv uMeeTcs) a  ToumHa HIKHEro CrIost OTChIMKN
3 CTeHK TpaHiLen b TonumHa BEPXHErO C/I0s OTCHIMKN
4 OcHoHas 3ackinka ¢ ToymHa nepexpeitvs
5 Crnoit nepexpbITvs 0D HapyxHbivi guameTp

6 b0oKoBas OTCbINKA
7 bokoas noackinka
8 [ogebinka

9 [lHo TpaHiLen

YCTPOWCTBO TPAHLLEN ANS YKNAAKK TPy JOJKHO 0TBEYATH

TpeboBaHuam DIN EN 1610. Mpu aTom cnefyer:

- 00€CcrneyYnTb YCTONYNBOCTb OTKOCOB TPAHLLEV KPEMNIEHUEM
(nomnopamu) uan APYrumMm KOHCTPYKTUBHBIMU MEPONPUATUSIMU.

- MOArOTOBWTb [JHO TPAHLLEN C HEOOXOAMMBIM YKJIOHOM.

- B MECTax CTbIKOB TPY6 BbIMOSHUTbL HEOOXOAVMbIe YTy6neHNs
B HV/XKHEM CIO€ OTCHIMNKIA UK B IHE TPaHLLEu, YToObl YIIOXNUTb
BCIO HATKY TpYo.

- cNefyeT 06ecneqnTb NPSIMOSIMHENHOCTb YKNAIKMN,

- 3alLMTUTb IHO TPaHLLEN 0T BO3AENCTBIS MOPO3a.

- HIA NOBEPX, HW MOA TPY6OMPOBO/LI HE MPOK/aablBaTh
3amep3aKLLi matepuan.

- YnanuTb ofexXy KpyTOCTEN TPAHLLIEN TakuM 06pa3omM, YTOObI
Tpy6b0npoOBO/, He OblN NMOBPEX/EH W HE V3MEHIUI CBOEr0
MONOXKEHNS.
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19.3 Cnon rpyHTa, B KOTOPOM YN0XKEHbI TPYObl

Cnow rpyHTa, B KOTOPOM MPOJIOXKEHbI TPYOONPOBO/bI
RAUPIANO PLUS o6pasyioT:

- CNOW NOACHINKM

- CroVi 60KOBOI OTCbIMKN

- CII0V NepeKpbITUs

Cnenyet TLATENbHO BBINOMHEHATD YKNaAKy Tpy6, Tak Kak
3TO BAVSIET HA HECYLLIYIO CMOCOOHOCTb TPYOOMPOBO/0B.

TpaHwes AoMmKHa ObITb BbIMOHEHA COOTBETCTBEHHO CTATUYECKOMY
PACYETY Ha OCHOBE AOKYMEHTOB NPOEKTa. Takne hakTopbl, Kak
TPYHTOBAs BOAA MW yAANEHWE KPEMIEHNS He [OMKHbI BNNATH

Ha HECYLLYO CNOCOOHOCTb, YCTOMYMBOCTL UK MONIOXKEHUE TPYO

B TpaHLee. B cnyyae BO3AEUCTBIS 3TUX (PAKTOPOB TPEOYOTCS
JOMOSIHUATENbBHbBIE MEPONPUATIAS, 4151 TOTO, YTOOLI M36€XaTh
CMeLLieHMs MaTepurana 3achInki.

19.5 Twunbl cnoes yknagku Tpyo

3achlinka BKII0YAET MOACHINKY, GOKOBYIO OTCHIMKY 1 COW
nepekpbITus. LLInprHa cnos, B KOTOPOM YNIOXEHbI TPYObI 0MIKHA
COOTBETCTBOBATH LUNPUHE TPAHLLEN.

Matepnan 3acbinku

19.4 Marepuansl 45ig 3acbinku TPy60NpoBOLOB

MprMeHsieMble MaTepuanbl JOMKHbI COBNaAaTh C yKa3aHHbIMY
B NPOEKTE. ITO TaKXKe KACAETCA NPUEratoLLyX rPyHTOB,
MPUrOHOCTb NCMOb30BAHIS KOTOPbIX I0MXHA MPOBEPATHCS.

Mpw BbIGOPE MaTepuana, pasmepa ero YacTuLl, a TaKXXe KpenneHus
CNeflyeT y4YUTbIBATD:

- IMameTp TpybonpoBoa0B

- MaTepman TpybonpoBoaoB

- TOMLLMHY CTEHKM TPYOONPOBOZIOB

- CBOMCTBA rpyHTa

Martepuansl anis 3acbinku Tpy6onposogos RAUPIANO PLUS
HE [I0SKHBI COZiePXKaTh YacTuLbl, pa3MepomM 60Mee 22 MM.
Cnenyet yunTbiBath TpeboBaHus DIN EN 1610.

Martepuan 3achbInku Matepuan 3acbinku

Tun 1 Tun 2 Tun 3
KoHcTpyKums
r -ﬁ.] / / _\:\ a
B | ] 7N ; ) o
'l. s .
— L y \x-__«.f o
L I '
a  HwxHuii cnoi
b BepxHuii cnoi b BepxHuii cnoi b BepxHuii cnoii
0D Hapy»Hblii anameTp Tpybbl 0D HapyHblii aameTp TpyObl .
by A PRy . A PPy oD Hapy>XHbiin ayameTp Tpy6bl
NpumeHenne - MOAXOANT /151 Nto6OM 30HbI - MOAXOAWT [ PaBHOMEPHBIX, MOAXOANT ANt PAaBHOMEPHBIX,
Tpy6onpoBoaoB OTHOCUTENBHO PbIXTIbIX 1 OTHOCWTENBHO MENKO3EPHVCTBIX TPYHTOB
- Tpyba LomKHa ObITb 3aUKCUpOBaHa MESKO3EPHNCTBIX MPYHTOB TpyGa HoMKHA BbiTh
10 BCelt ee AnnHe - Tpyba JomKHa 6biTh 3ath1KeMpoBaHa 3a(hMKCMPOBAHA 10 BCEil 68 AMHe
10 BCEl ee [He
HuxHuia cnon - HOpMasbHOE COOTHOLLEHNE TPyHTa: - Tpy6a NeXuT HEMOCPEACTBEHHO Ha He Tpy6a nexut
a a =100 Mmm TpaHLuen HernocpesCTBEHHO Ha AHE TPaHLLen
- CkanbHble rpyHTbI:
a =150 Mm

BepxHuii cnon Onpenenexne ToRLLUHbI Mo
b CTaTNYECKOMY pacyeTy

Onpe/eneHe TOMLLMHbI 1o
CTATVYECKOMY pacHeTy

OnpefgneHue TONLLMHbI N0 CTATUYECKOMY
pacyeTy

Taon. 19-1 Tunbl cnoeB yknanku Tpyo

0co6eHHOe UCNONTHEHNE 3ACbINKN UAK HECYLLEN KOHCTPYKLUK

Mpv aHe TpaHLIen ¢ HebOMbLION HECYLLEN CMOCOBHOCTHIO,
HanpuMep, Topd UK NNbIBYH, HEOOXOAUMbI CReayioLLne
MeponpusTHs, Hanpumep:

- TPYHT 3aMeHUTb Apyrumy matepuanamu

- nogaepxarb TPy6oNpoBO, CBasMU

971 MeponpusTIAS NPOU3BOAAT B TOM Cly4ae, eciu

X HE0OX0AMMOCTb NOATBEPXKAEHA CTAaTUYECKUMU pacyeTamul.
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19.5.1 3acbinka

YT0O6bI NPEJ0TBPATUTb 0CAAKY NOBEPXHOCTY U 0CAAKY BCEr0
FPyHTA, CneayeT cobnaaTb COOTBETCTBYOLLME TPEOOBAHNS
MPOEKTUPOBAHNS.

19.5.2 YnnoTHeHune

CTeneHb YNIOTHEHWUs! JOMKHA COOTBETCTBOBATL CTaTUYECKOMY
pacyeTy g Tpy6onpoBoos.

- Ecnn Heobxommmo, crielyeT Npou3BeCTH BPYYHYLO
YNNOTHEHE MOKPLITUS MOA TPYOOH.

- MexaHn4ecKoe ynnoTHEHNE MOXET MPOBOAUTHCS TONBKO
B TOM CJlyyae, Cnu crov uMeeT TonunHy 30 cm
Ha[ BEPXHel KPOMKOW Tpy6bl

- Bbibop ycTporcTBa ynnoTHEHNS, KONMMYECTBO X008
NpW YNIJIOTHEHNN, @ TaKXXe TONLLMHA CNOS YNIOTHEHUS
LOJKHbI COOTBETCTBOBATH MaTepuany yrjaoTHEHNS
1 Tpy6OMpOBOAY.

- YNNoTHEHWEe 0CHOBHOTO 11 GOKOBOTO C/I0EB NP MOMOLLIK
3alLNamMOoBbIBaHUS [0MYCKAETCS TONBKO
B UCKTIOUNTENbBHbIX CIIy4YaAX MPU HECBA3AHHBIX TPYHTAX.

19.6 [pucoennHeHUs K COOPYXEHUAM

[prcoequHeHns K COOpYXeHUAM (HanpuMmep, Waxtam) cresyet
BbINOMHSATb NOJBUXHbIM.

CnefyeT NpUMEHSITb COOTBETCTBYIOLLME TPyOaM CUCTEMBI
NPUCOELMHENS K LIAXTaM.

YNNOTHEHNS MEX /1Y TPYyOOnpoBOAaMI U CUCTEMOI NPUCOEANHEHNS
0epeT Ha cebst BCTPOEHHOE B CUCTEMY NMPUCOEANHEHNS PE3UHOBOE
YMMOTHUTENBHOE KOSbLO.

19.7 MWcnbiTaHue ynioTHEHWIA

cnbiTanne ynnoTHEHUA JOMKHO NPOBOAUTLCS COTIACHO
DIN EN 1610.

VcnbiTaHue ynnoTHEHUI NPOBOANUTCS NOCTE YAANEHUS KPenneHus
1 N0CJIe 3aChbInKK TPaHLen.

luppasnuyeckoe ncnbiTaHne

1. Tlpou3BeCTV OCMOTP 11 3arepMeTU3NpPOBaTh BCE OTBEPCTUS.

2. BetBu Tpy6 unm onpefenerHble y4acTKi Tpyo MeLIeHHO
3anoNIHAKT BOAO 1 MOMHOCTb0 OMOPOXHSIOT.

3. Tlocne pocTuXeHns UcnbiTaTenbHoro gasnequs B 0,5 6apa,
BblAEpXaThb Bpems 1 yac.

4, 3ateM noAfepxuBatT ucnbiTaTeNnbHoe aasneHne 0,5 6ap
B TeyeHne 30 MuH. Ecnin He0OX0AMMO, NOTEPU BObI BOCMIOSHSIOT.

McnbiTanne NpoiiieHo, ecaun JONONHUTENbHbIA Pacxo BObl
Ha KBaipaTHblil METP BHYTPEHHEN NOBEPXHOCTY TPYGHb
He NPeBbICUN CEAYIOLMX 3HAYSHWI:

- Tpy6ONpPoBObI 0,15 nutpa
- TPY6ONPOBO/AbI C LUAXTaMu 0,20 nnuTpa
- TPY6ONPOBOAbI C LUAXTAM 1 PEBU3USMM 0,40 nutpa

MHeBMaTNyeCcKoe ucnbiTaHne

AnbTepHaTNBHO MOXXET NPOBOANTLCA UCMbITAHNE CUCTEMBI

BO3YyXOM.
OCTOPOXHO!

OnacHocTb noBpexaeHus!
113-3a NOBBLILIEHHOT0 aBNIEHNs BO3yXa 3anopHble 3NIEMEHTbI
[NOJIKHbI OTCOEANHATHLCA.
CnepnyeT 06paTuTh BHUMaHUE Ha TBEPAOE 1 NNOTHOE KPenseHue
3alOPHbIX 3JIEMEHTOB.

cnbiTaHne BO34yXOM COCTOUT U3 ABYX 3TanoB:

- HavanbHoe faBneHne cooteeTcTByeT 110% MCnbITaTeNlbHOMo
J1aBNeHns

- ICMbITATeNbHOE AaBNEHUE 3aBIUCUT OT CNoco6a UCMbITaHNs
11 BHYTPEHHEro anameTpa Tpy6bl

1. HayanbHoe jaBneHne NOAAEPKMBAOT OKOJI0 5 MUHYT.

2. 3aTem noHwxarwT [aBrieHne Bo3ayxa [0 UCMbITATENbHOTO.

3. 3acekaloT BpeMs 11 3anicbiBatOT NafeHUe NaBNeHns B TEYEHNE
BPEMEHW NCMbITAHNSA.

VcnbiTaHne npoinaeHo, ECn NafeHne JaBNeHNs HaXoaNTCS

B Npefienax fonyCTUMbIX rpaHuL,. KOHTPOMbHbIE mapameTpb
copepxarcs B DIN EN 1610

87




20 CEPTUOUKALINA

Cnctema RAUPIANO PLUS cepTuduumpoBaHa creayoLyimm cepTuduLApyowmmMi opraHamm
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21 TEXHWYECKWE XAPAKTEPUCTUKW

CUCTEMbI RAUPIANO PLUS

Matepuan
06nacTb nsmepeHus
06nacTb NPUMEHeHNs

XumMnyeckas cTokocTb
06nacTb AencTBus

MnoTHOCTL

CpepHee yanuHeHue

KonbLieBasi XXeCTKOCTb

lMpenen NPoOYHOCTM NPU PACTSHKEHUN
YAnuHeHue npu paspbise

Moaynb ynpyroctu

MFR 190/5

MFR 230/2,16

[epmeTUYHOCTb

KOHCTpyKLuS TpyoObI

CopepXxaHue ranoreHoB
CoepanHeHne

OrHecToMKOCTb
CoBMECTMMOCTb C CUCTEMON

Hopmbl

3ByKousonauus

Jonyck
LlononHUTENbHbINA KOHTPONb

MoXapoycTonumBoCTb

Tabn. 21-1  TexHu4eckmne XxapakTepucTmkm

PP-MD ycuneHHbli MUHepanbHbIM1 o6aBkamt (TPyObl 11 haCOHHbIE YacTw)
Dy 40 - Dy 200
KaHanusaumoHHble TpyObl BHYTPM 30aHNI, @ TaKKe NPoKraaKka Tpyo B 3eMIe BHYTPY 11 BHE 3haHWIA

OcHosa PP cornacHo DIN 8078 He ans 6eH3uH- 1 6EH30/1ICOAEPMKALLIX CTOYHbIX BOZL
YnnotHenns 13 SBR DIN 4060, DIN EN 681-1

CToyYHas Boja co 3Ha4eHueM pH ot 2 1o 12
Temnepatypa cTo4Hom Bofbl 40 95 °C (kpaTkoBpemeHHOo) unn 90 °C (aauTensbHo)

Tpy6bl 1,9 r/cm®
thacoHHble yactn 1,1 - 1,9 r/cm®

0,09 mm/mMK DIN 53752
> 4 kKH/M? DIN EN ISO 9969
> 16 H/mm? DIN EN ISO 527-3

DIN EN ISO 527-3
DIN EN ISO 527-2
DIN EN IS0 1133
DINEN 1SO 1133

npn6n. 150 %

npnon . 2.700 H/mm?

npnon . 1,7 r/10 MuH.

npn6n . 0,82 /10 MuH.

1 6ap (10 M BOAgHOrO CTON6A)

Tpy6bl C MHHOBALWIOHHOM TPEXCIOHON KOHCTPYKLEN

- YnaponpoyHbli 1 06/1aaioLynin CoNPOTUBEHNEM HAPYXXHBIV COV U3 NONUNPONuIeHa

- BbICOKONPOYHbIV CPeAHNIA CNOWA 113 YCUAEHHOTO MUHEPabHbIMU A06aBKamMy NOAMNPONMAEHa

- VI3HOCOCTOVKNI N FNAfiKWIA BHYTPEHHMIA CNOV (DACOHHO YacTu

- OnTumM3auns yeuneHs Macchl B MecTax noBopoTa Tpy6onpoBoA0B /15 NMOBbILIEHNS
3Bykon3onguuu Dy 90 - Dy 125

He copepxur (otcytetaue F, Cl, Br, J)

PacTpy6 ¢ yCTaHOBNEHHbIMM HA 3aBOAE PE3VHOBBIMI YNNIOTHATENBHBIMU KOMbLIAMM
B2 (HopmarnbsHo Bocnnamensiemble) cornacHo DIN 4102 u G 112.13330-2012
MepexoaHnki ans Tpy6 HT unn KG He TpedyroTes

McnbitaHue cuctemsl, B cootBeTcTBum ¢ DIN EN 1451-1 1 CI1 30.13330-2012
[10NONHUTENbHbIE NCMbITAHUS MO JaHHBIM HEMELKOrO MHCTUTYTA CTPOUTENBHON TeXHVKI. BepniH
cnbiranus cornacHo DIN EN 14366, MpoTokon uenbitaHns IHCTUTYTOM CTPOUTENBHON (MU3MKKA UM.

®payeHxodepa: P-BA 6/2006 ¢ LiymonorioLaioLLyM xoMyTom Make. 17 ab(A) npu 4 n/c P-BA
176/2006 ¢ 00bI4HbIM XOMYTOM Makc. 24 n6(A) npn 4 n/c

HemeuKuii UHCTATYT CTPOUTENbHON TeXHWKI ABZ 42.1-223
t0>XHO-HemeLKniA LIeHTp nonmMmepHbIx Matepuanos, BlopLoypr

Onpenensetcs MPA ans RAUPIANO PLUS. OHa coctaBnsiet
- 14.992 k[x/Kr

[ns Tpy6sl RAUPIANO PLUS anametpom Dy 110:

- 7,9 KBt4/m

- 28.464,8 K[Dx/m
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22 XMMWUYECKAS YCTONYNBOCTb

Tpy6bl 1 hacoHHbIe YacTu Pe3nHoBoe ynnoTHUTENbHOE KOJbLO
[laHHble TabnuLbl CNYXaT A5 NPUKUA0YHON OLEHKY XUMUYECKOI /cnonb3oBaHHble CopTa PE3NHbI 0BbIYHO NOKA3bIBAKOT JOBOLHO
CTOVKOCTU MaTepuana (6e3 BO3MOXHbIX MOCNEACTBNIA XOPOLLYIO CTOMKOCTb K XUMUKANIUSIM, OfIHAKO COCTaBHbIE 4acTy
BO3/EMCTBMS arpecCyBHOMO BELLECTBA) 1 He MOTyT CNOXHbIX 3(DUPOB, KETOHOB M aPOMATUYECKMNX U XNTOPUPOBAHHbIX
CNONb30BaThCs 6€3 AONONHUTENBHOIO YTOYHEHNS, YINEpOo/0B B CTOYHBIX BOAAX MOTYT UMETb CUIbHO KOKCYHOLLee
Mpy BHYTPEHHEM HaNPsXXeHUW B Matepuane Tpyobl JENCTBNE, YTO MOXET NPUBECTM K NOBPEXAEHUIO COEUHEHNS.,
11 OLHOBPEMEHHOM BO3€MCTBUN XUMIYECKOr0 BELLECTBA B cnyyae COMHeHWI pEKOMEHYETCS NPOBEPUTH NPUrOAHOCTb
MEXaHN4YeCKMe CBOCTBA MOTYT U3MEHATLCS (KOPPO3MOHHOE TPY6, (hACOHHBIX AeTasei u MaTepuanos ynioTHEHUN
PacTPECKMBaAHME). B CYLLECTBYHLLVX YCTAHOBKAX UK B 1abopaTopum.
Mpy HEOBXOAMMOCTY NPOKOHCYNBTUPYATECH C HALLIUM TEXHUYECKUM
OTAENOM.

MosacHeHus K Tabnuue

C = CTOVKUN

0C = OTHOCUTESIbHO CTONKIIA
H = HEeCTOWKUIA

— = He npoBepeH

- KoHueHTp. Temn. RAU- - KoHueHntp.  Temn. RAU-
% °C PP % °C PP
1,2-anxnopatan 100 20 H KBacupl, BOAHbIE pas6asneqHas 40 c
2-nponek-1-ol 96 20 c pasoasneHHas 60 c
96 60 Cc HacblllegHHas 60 C
OTpaboTaHHble rasbl, CofepXalLiye no6ast 60 C Xnopuz, aoMrHIS pas6asnenHas 40 I
yrneknenoty pasbasneHHas 60 C
OTpaboTaHHble rasbl, COAePXKaLLMe OneyM  MoHWkKeHHas 20 - HaCHILEHHAs 60 c
H,S,0, nosbilieHas 20 H -
OTpaboTaHHble rasbl, CoAepKaLLyie CepHylo  Nitobast 60 Cc Cynohar anioMuHi, BOpHLIN pasbasnetHas 40 ¢
KMCNOTY, BNXHbIE pasbasneHHasd 60 C
OTpa6oTaHHble rasbl, ConepKalLye ConsHylo  MioGas 60 c HacbilleHHas 60 c
KIcnoty MypasbiiHasi K1croTa 100 20 ¢
OTpa60TaHqu|e rasbl, cogepxatiue cnefpl 60 C 100 60 o
(OTOPUCTHIA BOLOPOA
OTpaBoTaHHble rasbl, COIEPXALLME HATPO3Y  CREAbl 680 ¢ MypagbuHas KicnoTa , BoAHaA f0 50 40 ¢
noBblleHHas 60  — 50 60
OtpaboTaHHble rasl, cofepxatiye SO, MOHWKeHHas 60 c AMMUAK, XK 100 20 Cc
50 50 - AMMMaK , ra30006pasHblil 100 60 c
AueTangeris + yKCcycHas Kucnora 90/10 20 - HawwaTIpHbli orpT — 20 .
Auetangeri, , BOAHbI 40 40 Cc b 60 ¢
AUBTANREMAL , KOHUEHTDUPOBAHHbI 100 20 - Xnopuz, aMMOHWSI, BOIHbIV pasbaBneHHas 40 Cc
AueToH 100 20 c pasGasneHHas 60
i 100 60 c HacbilgHHas 60 c
AUETOH , BOAHb Cneasl 20 ¢ ®TOPN, AMMOHKS, BOAHBIN 1o 20 20 c
Jlncnepcun akpoHana cTaHpaptHaa 20 - 10 20 60 c
PacTBopbl akporana crargaprvas 20 - HWTpaT aMMOHIS, BOAHbIiA pas6asnerHas 40 c
CNOXHBIN 3TUNOBbIVA 3MP aKPUOBOIA 100 20 - pas6asneqHas 60 c
KICTOTb! HacbllleHHas 60
AnvnuHoBas K1cnoTa, BogHast HacbllgHHas 20 C

HacblllgHHas 60 -
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KoHueHTp.  Temn. RAU- KoHueHTp.  Temn. RAU-

PeareHTbl % °C PP PeareHTbl % °C PP
Cynbar aMMOHMS, BOAHbIN pasbasnerHas 40 o ByTaHon 1o 100 20 C
pasbasneHHas 60 c 1o 100 40 c
HacbileHHas 60 C 1o 100 60 0c
Cynbuz aMMOHNSI, BOLHbIIA pasbasnexHas 40 c ByTanzmon 1o 100 40 -
pasbasneHHas 60 c MacnsiHast Kucnota, BogHas 20 20 c
HacbllleHHasd 60 C KOHLIEHTD. 20 C
AHWINH, YACTBIA 100 20 c Bytunauerar 100 20 oc
100 60 c ByTuneH, )ugKui 100 20 —
AHVUAWH , BOLHbIN HacbileHHas 20 Cc BytundeHon 100 20 o
HacblleHHasd 60 C Xnopuz, KanbLys, BOAHbIA pa3basnenHas 40 c
AHWUAVHXNOPrMApPAaT, BOAHbIN HacbileHHas 20 c pa3baBneHHas 60 c
HacbllleHHasd 60 C HacbllleHHas 60 c
AHTPaxoHOHOBAs Cy/b(OKICIOTA, CYCneH3us 30 o HWTpaT KanbLys, BOAHbIIA 50 40 C
BOHas! Xnop, ra3o06pasHbiii, BNAXHbIi 0,5 20 H
AHTUDOPMIH, BOAHBIN 2 20 - 1 20 H
XNopuz, CypbMbl, BOAHbIIA 90 20 C 5 20 H
$16noyHas KicnoTa, BoaHas 1 20 Cc Xnop, ra3006pa3Hblii, CyXoii 100 20 H
$16n04HOE BUHO cTaHpaptHas 20 C XnopamuH, BOAHbIN pasbaBneHHas 20 -
MbiLLIbSIKOBAsH KUCNOTa, BOJHAs pa3basneHHas 40 c XIopyKcycHas kuenota (MoHo) 100 40 c
pasbaBneHHas 60 Cc 100 60 -
80 40 o XnopykcycHas KicnoTa (MOHO) BoAHast 85 20 C
80 60 c XnopmeTun 100 20 -
beHaanbaerus, BogHbIN 0,1 60 Cc XnopHoBatas KicnoTa, BoaHast 1 40 -
BeHauH 100 60 H 1 60 -
Cmech 6eH3nHa 11 6eH3ona 80/20 20 0c 10 40 -
beH3olHas kucnota, BogHas nobas 20 o 10 60 -
no6ag 40 c 20 40 -
no6as 60 Cc 20 60 —
beHson 100 20 oc XnopucTast cynbhoKmcnoTa 100 20 H
[nBo cTaHaapTtHas 20 c XnopupoBaHHas Boja HacblleHHas 20 oc
lnBHOI Konep CTaHmapTHas 60 C XpomoBas KicnoTa, BoaHas 10 50 40 -
BuocynbduTHas LWenoyb,coaepxallas Tennas 50 C 1o 50 60 0oc
02 XpomoBast KicnoTa / cepHast kucnota / 50/15/35 40 H
ALeTaT CBUHLA, BOAHbIN Tennas 50 C Boda 50/15/35 60 H
pa3basnerHas 40 c XnoceH cTaHgapTHas 20 _
pasbaBneHHas 60 Cc CTaHpapTHas 60 _
Hacbllentas 60 c KpoToHanbaerng, 100 20 c
Tetparuncauntely 100 20 c LiaHnCTHbIN Kanuii, BOAHbIN g0 10 40 c
bypa, BogHaa pasbasneqHasa 40 c 1010 60 c
pasbasneHHaa 60 c HacblleHHas 60 c
Hacbiliewnas 60 ¢ Liuknorexcaton 100 20 ¢
BopHas kucnota, BogHas pasbasneHHaa 40 c LuKnorexcaron 100 20 c
pasasnestas 60 ¢ Jexcoaput W CTaHgaptHas 60 -
Hacbluientaa 60 ¢ JleKCTPVH, BOAHbIiA HacbilgHHas 20 c
bperam cTaHgaptHas 20 C 18 60 c
bpom, xuaxnit 100 20 H [IMaTnoBbIit aup 100 20 oc
IMapbl 6poma esrasmenstiad 20 H JVrvKon1eBas KUcnota, BogHas 30 60 ¢
BpomoBogopoaHas KucnoTa, BoaHaa 1010 40 c HacbieHHas 20 c
fo 10 60 ¢ LIUMETURAMUH, XILKMI 100 30 -
48 60 ¢ M1pocepHas kcnota 10 20 H
byraaven 100 60 - Mapbl CONSHO KUCAOTH MOHWKeHHas 20 oc
ByTaH, razoo6pasHbii 50 20 c HoBbiLehbas 20 H
byraHanon 1o 100 20 -
ByTtaHauon, BoAHbIA no 10 20 o
no 10 40 C
no 10 60 C
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KoHueHTp.  Temn. RAU- KoHueHtp.  Temn. RAU-

PeareHTbl PeareHTbl
% °C PP % °C PP
Conb s yaobpeHns, BoaHast no10 40 Cc [mapocynbhuT, BOAHbIA no 10 40 C
no 10 60 c no 10 60 C
HacbllleHHasd 60 Cc ['mapokcunamuHeynbgar, BoAHbIiA no 12 35 c
XI0pHOe Xeneso, BoAHoe o 10 40 c KanuitHblit LLENOK, BOAHbIIA 10 40 40 c
Ao 10 60 c [0 40 60 c
HacbleHHag 60 c 50/60 60 c
Jlenaxas ykcycHas kucnora 100 20 c BUXpOMAT Kanusl, BOAHbIIN 40 20 c
100 0 ¢ Bopar Karnws, BoaHbiit 1 40 ¢
YKeyC (BUHHbIN YKCYC) cTaHpapTHag 40 c 1 60 c
CTaHpapTHas 50 ¢ Bpomar Kanwsi, BofHblii 010 40 ¢
CcTaHfapTHag 60 c 1010 60 c
YKCycHas KUCIoTa, KOHLEHTpUpoBaHHaa 95 40 - BpOMUE Kanust, BOZHbIN pas6agneHHas 40 c
YkcycHaq Kicnota , BoaHas 1025 40 c pasGasneHHas 60 c
1o 25 60 ¢ HacblllienHas 60 ¢
25-60 60 ¢ Xnopat Kanus, BofHbIN 1 40 c
80 40 o 1 60 c
AHIVBPUA YKCYCHOM KNCAOTb 100 20 XN0pUA Kanus, BOAHbI pasoasneHHas 40 ¢
100 40 oc pasGasneHHas 60
; 100 60 oc HacblugHHas 60  ©
YkeycHbiit aup 100 20 o Xpomar kanusl, BORHbllA 40 20 ¢
. 100 60 H l'exkcaumarnnodeppat kana (I pas6asneHHaa 40 c
YKCYCHbI 3(pUp 100 0 - lexcauviaHnsoceppar kanus (), BogHbIVi  pasGasnertas 60 ¢
3TVNOBLIN CIMPT (COPOXKEHHOE CYCIO) 00bl4Has 40 c HacbileHHas 60 c
0Bbi1Has 60 - HuTpaT Kanus, BoAHbIi pasagnertas 40 ¢
STWNOBLIV CIMPT + YKCYCHAA Kucnota 00bl4Has 20 c pas6asnexHas 60 c
(cMecb ANt GPOXKEHNS)
- - HacbllleHHasd 60 C
ITWUNOBBIN CNPT, IEHATYPUPOBAHHbIV 96 20 oc =
[lepmaHraHaT kanus, BOAHbIN 106 20 c
(2 % Tonynona)
" - o6 40 c
ITWNOBBIA CNIPT , BOAHbIIA nobas 20 c
10 6 60 C
96 60 C 018 40 B
ITUNEHOKCUL, XKNAKNNA 100 20 - . A
KUDHBIE KACTOTH! 100 60 oc [Nepcynbat kanus, BOAHbIA pasbasnenHas 40 c
[nasnkoBas Kucnota, BofHas 1o 40 20 c pasgasnertas 60 ¢
40 60 . HacblleHHad 40 c
60 20 . HacblilleHHad 60 c
70 20 I KpemHureBaq kucnota, BoaHas nobas 60 c
dopmanbaeriif, BOAHbIA paspasneHHaa 40 c MoBapeHHaa cofb, BoaHast pasbasnenHas 40 c
pasbasnerHas 60 o pasbasneHHas 60 o
40 30 o HacbileHHas 60 c
GoroamynsCim JioGas 0o - YronbHast KNcnoTa, BaxHas nio6ast 40
doTonposBUTENM cTaHmaptHas 40 c nioGas 60 c
doT03aKpenuTenu cTaHgaptHas 40 C y 100 60
Opron 100 20 o0 rofibHas KUCMoTa, cyxas c
IKCTPAKT NMBHbIX APOXOKEN! 13 06bluHas 20 c YronbHas KucnoTa, BoAHas npu 8 atm HacbllleHHad 20 -
LEMMONO3bl CnupT KOKOCOBOTO Macna 100 20 c
IKCTPAKT MUBHBIX [POXOKEN, 06bl4Hast 20 c 100 60 oc
PaCcTUTENbHbIN -
MMioK03a, BogHas HacbilgHHas 20 c Kpeson, Boatbi fo 90 o -
HacblllgHHas 60 c ®OTOPUCTOBOAOPOHAS Mefb, BOAHAS 2 50 c
[TIMUMH, BOLHbIVA 10 40 c Cynbhar Meay, BoAHblit pas6asnexHas 40 c
[TINKONb, BOAHbIN cTaHgaptHag 60 c pas6asnexHas 60 c
[nuKonnesas Kucnora, BoaHas 37 20 Cc HacbllweHHas 60 c
[MuepnH, BOOHBIN no6ast 60 Cc TInkepb! cTaHaapTHas 20 ¢
MoyeBvHa, BogHast no10 40 c -
10 10 60 e Xnopuz, MarHns, BOAHbIA pasbasnenHas 40 Cc
33 60 c pasbasnexHas 60 c
KpemHedhToprncTOBOAOPOAHAS KicnoTa, 10 32 60 - HacbllgHHan 60 ¢
BOAHAA Cynbat marHusi, BOAHbI pasbasneHHas 40 Cc
['eKcaHTpyonN CTaHgaptHas 60 C pas6asneHHaa 60 o
[onnaxackuin Knen KOHLIEHTP. 20 Cc HacbllleHHas 60 c

KOHLEHTP. 60 C
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KoHueHTp.  Temn. RAU- KoHueHtp.  Temn. RAU-

PeareHTbl PeareHTbl
% °C PP % °C PP
ManeuHoBas KicnoTa, BogHas HacbllleHHas 40 c Cynbhar H1Kens, BOAHbINA pasbaBneHHas 40 c
HacblllgHHas 60 c pasbaBneHHas 60 c
35 40 Cc HacbileHHas 60 c
Menacca KOHLIEHTD. 20 Cc HWKOTWH, BOAHbIIA. KOHLIEHTD. 20 -
KoHuehp. 60 ¢ Mpenapatbl HUKOTUHA, BOAHbIE KOHUeHTp. 20 -
fNato4Hoe cycno KOHUeHTp. 60 c HuTPO3HblE rasbl KoHueHTp. 20 c
Mep3on D KOHLIEHTP. 40 - KOHLIEHTP. 60 -
MeTunoBbIi cninpT 100 40 c ®pyKTOBbINA KApOOMIH, BOAHBIN KOHLIEHTP. 20 -
100 60 ¢ ®pyKTOBas Mynbna KOHLIEHTP. 20 c
MeTvnamuH, BoAHbIiA 32 20 c Macna v xupb cTaHpaptHas 60 oc
MeTunetxnopua 100 20 H OneuHoBas kucnoTa cTaHaapTHas 60 oc
MeTuno-cepHas kncnota, BoaHas fo 50 20 c LLlaBenesas kucnoTa, BogHas pasGasnenHas 40 c
A050 4 ¢ pasGaenertas 60 ¢
100 40 - HacblleHHasd 60 Cc
100 60 - 030H 100 20 oc
Morioko cTaHgaptHas 20 c 10 30 c
MonouHas kncnota, BoaHas fo 10 40 ¢ YKupHas KCoTa U3 nanbMoBbix Koctodek 100 60 -
no10 60 c
IMynbeun napapuHa cTaHgaptHag 20 -
90 60 c
cTaHgaptHas 40 -
Cmecb kucnot | (CepHas kucnota / 48/49/3 20 Cc
as0THas KuCnoTa / Bosa) 48/49/3 40 c XnopHast kicnoTa, BoaHas no 10 40 c
50/50/0 20 ¢ A0 10 0 ¢
50/50/0 40 c HacblllgHHas 60 -
10/20/70 50 oc ®eHon, BOAHbIN 10 90 45 c
10/87/3 20 1 20 -
50/31/19 30 H OeHunruapasuH 100 20 oc
Mosunut D. cTaHpaptHas 20 - 100 60 -
BeHaoHaT HaTpusi, BOAHbII 1010 40 c Xnoprugpar (eHonrapasmHa, BogHbIA - HacbileHHas 20 -
1010 60 c HacbllieHHas 60 -
36 60 c DOCreH XUaKni 100 20 H
KapboHar HaTpus, BOAHbIN pasbasnerHas 40 o docreH ra3006pasHbii 100 20 oc
pasbaBneHHas 60 C 100 60 oc
Hacbluetiad 60 ¢ DoctOpHbI aHrAPUA, 100 20 ¢
Xnopar HaTpws, BOAHbIA fo 10 40 ¢ DocthopHas KUCNoTa, BOAHAs 10 30 40 c
f0 10 60 e 70 30 60 ¢
acbllLieHHa
HacbllLieHHas g c 10 60 .
XnopuT HaTpus, BOAHbII 50 20 c 80 20 o
pa3baBneHHas 60 H 80 60 c
[MapocynbUT HATPWS, BOAHbII pasbaBneHHas 40 c Tpuxnopug dochopa 100 20 Cc
pasbasnerias 60 ¢ docthopucTbIii BOROPOL 100 20 -
HacblleHHas 60 Cc
[nkpuHoBas K1cnoTa, BoAHas 1 20 c
[MNOXNOPUT HATpUS, BOAHBIN pasbaBneHHas 20 Cc -
[loTatu, BoAHbIA HacbllleHHas 40 -
PacTBop runoxnoputa Hatpus, KOHLIEHTP. 40 - 0 - 100 20
12,5 % aKTVBHOrO XJ10pa KOHLIEHTP. 60 0c POnaH, JKAAKIN —
Cynbhua, HaTpys, BOAHBI pasbasnenHas 40 c fporiax , rasoo6pasHbii 100 20 _
pasGasreHHas 60 c Mponaprunosbiii CIYPT, BOAHbIN 7 60 c
HacbllleHHas 60 c Pamacut cTaHgaptHas 20 -
MuTbeBast coza, BOAHas 10 40 40 c CTaHgaptHas 40 -
no 40 60 C IMYNbCUS TOBSHIKLENO XKMPa, ctaHpaptHag 20 -
50/60 60 I Cynb(UPOBaHHas
Hekan, BX, BO,U,Hbll7I paSﬁHBHEHHaH 40 — 06xurosble [a3bl, Cyxme ntobas 60 C

pa3baBneHHas 60 —
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KoHueHTp.  Temn. RAU- KoHueHtp.  Temn. RAU-

Peare Peare
reHThI % °C PP reHThI % °C PP
A30THas Kucnota, BogHas 1o 30 50 o TUOHMNXNIOPUL, 100 20 H
30/50 50 H Tonyon 100 20 H
98 20 H
[Ntoko3a, BogHas HacblleHHas 20 c
98 60 H
HacbileHHas 60 c
ConsHas kucnota, BogHas 10 30 40 c
cBbILLE 30 60 c Tpuxnopatunex 100 20 H
cBbile 30 20 c TpuataHonamH 100 20 c
cBbiwe 30 60 c TpwrnoH cTaHaapTHas 60 -
ConsHas kucnota no6ast 60 - TpUMETUANPONAH, BOAHbINA 1010 40 -
CepHUCTBIN aHTrApIL, BNaXKHbIA 1 no6as 40 c Ao 10 60 -
BOAJHbIIA 50 50 c cTaHmapTHas 40 c
nio6as 60 c cTaHpapTHas 60 c
CepHUCTbIN aHTrAPIA, XKIAKMIA 100 100 - Moua HopmanbHas 40 c
100 20 c HopmanibHaa 60 c
100 60 c BuHunauerar 100 20 C
CepHUCTbIN aHrnapug, , Cyxon no6as 60 o Bockosblit cnvpT 100 60 0c
CepHUCTbI aHrmapi, BOAHbIA Npu 8 aTu  HacbleHHas 20 - Bopa 100 40 C
Cepoyrnepog 100 20 0c 100 60 c
CepHas KvcroTa, BoaHast 110 40 40 ¢ Bonopoz 100 60 ¢
10 40 60 c [Tepukicb Bogopoaa, BoaHast 1o 30 20 c
70 20 Cc no 20 50 c
70 60 oc KoHbsiK CTaHgapTHas 20 ¢
80-90 40 oc B 6 20
9% 20 . VIHO, KpacHoe 11 6enoe cTaHaapTHas Cc
96 60 H BuHHaa kucnota, BoaHas 1o 10 40 c
CepoBoaopo, Cyxon 100 60 Cc Ao 10 60 ¢
c - - 10 HacbllleHHas 60 c
€POBOAOPOL, , BOAHbIV Tennblii o
POBOROROA, EOA . Kewnon 100 20 H
Tenmbin 60 C
Mopckast Boja _ 40 c XNopuz UMHKA, BOAHbIV pasbasneHHas 40 c
B 60 . pasbasneqHaa 60 c
HacbllleHHas 60 Cc
MbINbHBIV PACTBOP, BOAHbIN KoHueHTpup. 20 c C - 6 20
KOHLGHTDMD. 60 . ynbhaT LUMHKA, BOAHbINA pa3baBneHHast c
- pasbasneHHaa 60 c
HuTpat cepebpa, BOAHbIV 10 2 gg C HacbllleHHas 60 c
0 c
- A Xnpug onosa (1), BOAHbI pasbaBneHHas 40 Cc
Kpaxma, BOAHbIN nobas 40 o pas6asnertas 60 ¢
Nodas 60 ¢ HacbilleHHas 60 c
Kpaxwanbad natoxa KOHUGHTPUpP. 60 € TIMOHHas! KUCNOTa, BodHas [0 10 40 c
CTeapnHoBas kucnora 100 60 oc o010 60 o
CyCrO CEMEHHbIX APOMOKEN KOHLEHTpUP. 40 ¢ HacbiljerHas 60 ¢
KOHLIEHTpUp. 60 C
Xup 100 20 c
100 60 c
TaHuraH akcTpa A, BOAHbI nobas 20 -
TaHuraH aKcTpa B, BoAHbII no6ast 20 -
TaHuraH akcTpa D, BofHbIN HacblleHHas 40 -
HacblleHHas 60 -
TaHuraH F, BogHbIf HacblllgHHas 60 -
TaHuraH U, BopHbIi HacblllgHHas 40 -
HacbllgHHas 60 -
TeTpaxnopmeTaH, TEXHUYECKIN 100 20 H
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23 TABJINUbI TUAPABJIMMECKOIO PACHETA

T
A
dBH
h
L !
Puc. 23-1 [lonepe4Hbiii pa3pe3 4acTnyHo HanoaHeHHoro Tpy6onpososa
d.,  BHyTpeHHmI anametp Tpy0bl
h  Beicora xuakoctu
Koadhchuument 3anonnenus h/d_, =0,5
DN 40 DN 50 DN 70 DN 90 DN 100 DN 125 DN 150 DN 200
J d,,=187,6 dy=152,2 d,=118,8 dy,=104,6 dy, = 85,6 Oy=71,2 dy, = 46,4 dg, = 36,4
Q v Q v Q v Q v Q v Q v Q v Q v

cM/M n/c m/c n/c m/c n/c m/c nlc m/c n/c m/c n/c m/c n/c m/c n/c m/c
0,5 2,2 0,5 3,1 0,6 6,0 0,7 10,5 0,8
0,6 0,9 0,4 1,4 0,5 2,4 0,6 3,4 0,6 6,6 0,7 11,5 0,8
0,7 0,9 0,5 15 0,5 2,6 0,6 3,7 0,7 71 0,8 12,5 0,9
0,8 1,0 0,5 1,6 0,6 2,8 0,7 3,9 0,7 7,6 0,8 13,3 1,0
0,9 1,1 0,5 1,7 0,6 3,0 0,7 42 0,8 8,1 0,9 14,2 1,0
1,0 11 0,6 1,8 0,6 31 0,7 4,4 0,8 8,6 0,9 14,9 11
1,1 1,2 0,6 19 0,7 3,3 0,8 4,6 0,8 9,0 1,0 15,7 11
1,2 0,4 0,5 1,2 0,6 2,0 0,7 3,4 0,8 4,8 0,9 9,4 1,0 16,4 1,2
1,3 0,4 0,5 1,3 0,6 2,1 0,7 3,6 0,8 5,0 0,9 9,8 11 17,0 1,2
1,4 0,4 0,5 1,3 0,7 2,2 0,8 3,7 0,9 5,2 0,9 10,1 1,1 17,7 1,3
15 0,4 0,5 1,4 0,7 2,3 0,8 3,9 0,9 5,4 1,0 10,5 1,2 18,3 1,3
2,0 0,3 0,5 0,5 0,6 1,6 0,8 2,6 0,9 4,5 1,0 6,3 11 12,1 1,3 21,2 15
2,5 0,3 0,6 0,6 0,7 1,8 0,9 2,9 1,0 5,0 1,2 7,0 1,3 13,6 15 23,7 1,7
3,0 0,3 0,6 0,6 0,7 2,0 1,0 3,2 11 55 1,3 77 1,4 14,9 1,6 26,0 19
3,5 0,3 0,7 0,7 0,8 2,1 1,1 3,5 1,2 5,9 14 8,3 15 16,1 1,8 28,1 2,0
4,0 0,4 0,7 0,7 0,8 2,3 11 3,7 1,3 6,3 1,5 8,9 1,6 17,2 1,9 30,0 2,2
4,5 0,4 0,8 0,8 0,9 2,4 1,2 3,9 1,4 6,7 1,6 9,4 1,7 18,3 2,0 31,8 2,3
5,0 0,4 0,8 0,8 0,9 2,5 1,3 4.1 1,4 71 1,6 9,9 1,8 19,3 2,1 33,6 2,4
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Koadhcpuument 3anonnenus h/d_, =0,7

DN 40 DN 50 DN 70 DN 90 DN 100 DN 125 DN 150 DN 200

J d,=187,6 dy,=152,2 d,=11838 d,= 104,6 d,, =856 dy=71,2 d,=46,4 d,=36,4
Q v Q v Q v Q v Q v Q v Q v Q v
CM/M nlc m/c nlc m/c nlc m/c nlc m/c n/c m/c n/c m/c n/c m/c n/c m/c
0,5 2,2 0,5 3,7 0,6 5,2 0,6 10,1 0,7 17,6 0,9
0,6 15 0,5 2,4 0,6 41 0,6 57 0,7 11,1 0,8 19,3 0,9
0,7 1,6 0,5 2,6 0,6 4.4 0,7 6,2 0,7 12,0 0,9 20,9 1,0
0,8 1,7 0,6 2,8 0,6 47 0,7 6,6 0,8 12,8 0,9 22,3 1,1
0,9 1,8 0,6 2,9 0,7 5,0 0,8 7,0 0,8 13,6 1,0 23,7 1,1
1,0 0,6 0,5 1,9 0,6 3.1 0,7 53 0,8 74 0,9 14,3 1,1 25,0 1,2
1,1 0,6 0,5 2,0 0,7 3,2 0,8 55 0,9 7,8 0,9 15,0 1,1 26,2 1,3
1,2 0,7 0,5 2,1 0,7 3,4 0,8 5,8 0,9 8,1 1,0 15,7 1,2 27,4 1,3
1,3 0,4 0,5 0,7 0,5 2,1 0,7 3,5 0,8 6,0 0,9 8,5 1,0 16,3 1,2 28,5 14
14 0,4 0,5 0,7 0,6 2,2 0,7 3,7 0,8 6,2 1,0 8,8 1,1 17,0 1,2 29,6 14
15 0,4 0,5 0,7 0,6 2,3 0,8 3,8 0,9 6,5 1,0 9,1 1,1 17,6 1,3 30,6 15
2,0 0,4 0,6 0,8 0,7 2,7 0,9 44 1,0 75 1,2 10,5 1,3 20,3 15 354 1,7
2,5 0,5 0,6 0,9 0,7 30 1,0 49 1,1 8,4 1,3 11,8 14 22,7 1,7 39,6 1,9
3,0 0,5 0,7 1,0 0,8 33 1,1 54 1,2 9,2 14 12,9 1,6 24,9 1,8 43,4 2,1
35 0,6 0,7 1,1 0,9 35 1,2 58 1,3 9,9 15 13,9 1,7 26,9 2,0 46,9 2,3
4,0 0,6 0,8 1,2 0,9 38 1,3 6,2 14 10,6 1,7 14,9 1,8 28,8 2,1 50,1 2,4

45 0,7 0,8 1,3 1,0 4,0 14 6,6 15 11,3 1,8 15,8 1,9 30,5 2,2
50 0,7 0,9 1,3 1,1 42 14 6,9 1,6 11,9 1,8 16,7 2,0 32,2 2,4
KoadhcpuumeHT 3anonnenus h/d_ =1,0

DN 40 DN 50 DN 70 DN 90 DN 100 DN 125 DN 150 DN 200

J d,=187,6 g, =152,2 d,,=118,8 d,,=104,6 d,, =856 dy=71,2 dy,= 46,4 dy,= 36,4
Q v Q v Q v Q v Q v Q v Q v Q v
CM/M nlc m/c nlc m/c nlc m/c nlc m/c nlc m/C n/c m/c n/c m/c n/c m/c
0,5 4.4 0,5 6,2 0,6 12,1 0,7 21,0 0,8
0,6 2,8 0,5 49 0,6 6,8 0,6 13,2 0,7 23,1 0,8
0,7 1,9 0,5 3.1 0,5 5,2 0,6 74 0,7 14,3 0,8 24,9 0,9
0,8 2,0 0,5 3,3 0,6 5,6 0,7 79 0,7 15,3 0,8 26,7 1,0
0,9 2,1 0,5 3,5 0,6 6,0 0,7 8,4 0,8 16,2 0,9 28,3 1,0
1,0 2,2 0,6 3,7 0,6 6,3 0,7 8,8 0,8 17,1 0,9 29,9 1,1
1,1 2,4 0,6 3,9 0,7 6,6 0,8 9,3 0,8 18,0 1,0 31,3 1,1
1,2 0,8 0,5 2,5 0,6 4,0 0,7 6,9 0,8 9,7 0,9 18,8 1,0 32,7 1,2
1,3 0,8 0,5 2,6 0,6 42 0,7 7,2 0,8 10,1 0,9 19,5 1,1 34,1 1,2
14 0,8 0,5 2,7 0,7 4.4 0,8 7,5 0,9 10,5 0,9 20,3 1,1 354 1,3
15 0,9 0,5 2,8 0,7 45 0,8 7,7 0,9 10,8 1,0 21,0 1,2 36,6 1,3
2,0 0,5 0,5 1,0 0,6 3,2 0,8 5,2 0,9 8,9 1,0 12,5 1,1 24,3 1,3 42,4 15
2,5 0,6 0,6 1,1 0,7 3,6 0,9 58 1,0 10,0 1,2 14,0 1,3 27,2 15 474 1,7
3,0 0,6 0,6 1,2 0,7 3,9 1,0 6,4 1,1 11,0 1,3 15,4 14 29,8 1,6 51,9 19
3,5 0,7 0,7 1,3 0,8 42 1,1 6,9 1,2 11,8 14 16,6 15 32,2 1,8 56,1 2,0
4,0 0,7 0,7 14 0,8 45 1,1 74 1,3 12,7 15 17,8 1,6 34,4 1,9 60,0 2,2
45 0,8 0,8 15 0,9 48 1,2 7,9 14 134 1,6 18,9 1,7 36,5 2,0 63,7 2,3
50 0,8 0,8 1,6 0,9 51 1,3 8,3 14 14,2 1,6 19,9 1,8 38,5 2,1 67,1 2,4
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24 KINACCUOUKALNA CTPOUTEJIbHBIX
MATEPWAJIOB W 3NIEMEHTOB COIJTACHO
CM 112.13330-2012 1 MBO 2002/LBO/DIN 4102

241 CtpouTenbHblie maTepuansl

CTpouTeNbHble MaTepuansl PasaenaoTca Ha Knacehb:

HI: Heroptoune cTpomTenbHbIE MaTepuansl

- [IN9 HeroproYux CTPONTENbHBIX MATEPUANOB Apyriie NoKasaTeny
MOXapHOii 0MacHOCTU He ONpPeaensioTcs U He HOPMUPYIOTCS!

I: roptoumne cTpouTesibHble MaTepuanbl

- B1: TpyaHo BoCnnaMmeHsemble
- B2: ymepeHHo BocniameHsieMble
- B3: nerko BocnnameHsemble

Jlerko BocnnameHseMble CTPOMTESbHbIE MaTepuars
HE pa3peLaeTcd NCnosjib3oBaTb.

24.2 CTpomnTenbHble KOHCTPYKLMK

CTponTeNbHbIE KOHCTPYKLMN KNACCUMULMPYIOTCS C TOYKM 3PEHNS
MPOTVBOMNOXAPHOW 3aLLUTHI MO OTHECTOUKOCTH. OHW COCTOAT

13 Heroptoumx (H) unw roptoynx (1) matepuanos. Mpenen
OTHECTOVKOCTM CTPOUTENbHbBIX KOHCTPYKLNIA 0603HaYaeTcs 6YKBO
(BW[ CTPOUTENBHON KOHCTPYKLIAY) 11 YACTIOBBIM 3HAYEHNEM
(MPOLOMKNTENBHOCTH COMPOTUBNEHNS BO3AENCTCTBIIO OMHS

B MUHyTax), Hanpumep REI 60: MexaTaXKHoe nepekpbiTue

C NPOJO/KUTENBHOCTBIO CONPOTUBIEHNS BO3EACTCTBUIO OTHA

60 MuHyT.

R HECYLLE 3NEMEHTbI 3[jaHus

RE Hapy>XHble CTEHb

REI MEXITKHbIE NEPEKPbITHS

RE MOKPbITUS BecyepayHble

REI BHYTPEHHWE CTEHbl NIECTHUYHBIX KIETOK

R MapLLIW 1 NOLLAMIKM NIECTHNL

El NEeperopo/Ky, ABEpU, BOPOTA, JIOKM, KnanaHbl
E OKHa

Tabn. 24-1 lpumep KnaccupmkaLmy CTpOUTESbHbIX KOHCTPYKLMI

CTponTeNbHbIE KOHCTPYKLAN NOAPA3AENAOTCS N0 NOXKAPHOM
0MacHOCTY Ha YeTbipe Knacca:

- KO HenoxapoonacHble

- K1 manonoxapoonacHsble

- K2 yMepeHHOoMnoxapoonacHble

- K3 noxapoonacHble

- Mpefen OrHecToMKOCTY CTPOUTESNbHBIX KOHCTPYKLMIA
YCTaHaBNMBAETCS M0 BPEMEHN (B MUHYTAX) HACTYMNEHUS OAHOTO
WNW NOCNEA0BATENbHO HECKOMBKNX , HOPMUPYEMbIX 1151 AAHHON
KOHCTPYKLMI, NPU3HAKOB NPEeNbHbIX COCTOSAHUI:

- NOTEPU HecyLeit cnocobHocTy (R)

- notepw uenoctHocTy (E)

- NOTEPU TENNONU30AMPYIOLLEN CNOCOBHOCTH (1)
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24.3 KJIACCbI 3JAHWI COTNACHO Cr 112.13330-2012

30aHNS 1 4acTW 3[aHN — NOMELLEHIS UMW TPYNMbl NOMELLEHW,
(DYHKLMOHANIBHO CBA3aHHbIX MeX 1y CO601, N0 (yHKLMOHANBHOM

MNOXXapHOI 0NacHOCTY NOAPA3AENATCA HA KNAcChl B 3aBUCUMOCTY

0T cnocoba X 1Cnonb3oBaHWs 1 0T TOr0, B KAKOW Mepe
6€30MacHOCTb JI0JEN B HIAX B CJTy4ae BO3HUKHOBEHS noxapa
HAXOAMTCS MOJ, Yrpo30ii, ¢ Y4eTOM UX Bo3pacTa, (hn3n4eckoro
COCTOSIHWS, BO3MOXHOCTY NpebblBaHUs B COCTOSHUM CHa, BUAa
OCHOBHOI0 (PYHKLIMOHANBHOTO KOHTUHIEHTA 11 €r0 KONYecTBa:

(0}

D11

d13
d14

D2

®21

®22

®23
®24

o3

® 31
®3.2
®3.3
3.4

®35
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LLnsi NOCTOSIHHOrO NPOXXUBAHUS N BPEMEHHOI0

(B TOM yncne KpyrnocyTo4yHoro) npedbiBaHus nioaei
(nomeLLeHMsa B 3ITUX 3[,aHUAX, KaK NpaBuiio
MCNOJNb3YOTCS KPYTNOCYTOYHO, KOHTUHIEHT NIOAEI
B HUX MOXKET UMETb Pa3JfinyHblii BO3pacT

1 (hnU3nYecKoe CoCcTosHNe, ANS ITUX 3[4aHNIA
XapakTepHO Hannuue cnanbHbIX NOMELLEHU):

[leTCKme [OWKOMbHbIE YUPEeXAeHUs, oMa npecTapesbix
W UHBANW0B, 60MbHULIbI, CANibHbIE KOpNyCa LKON-
WHTEPHATOB 1 IETCKUX YYepexX AeHNI;

[OCTVHNLBI, OOLLEXMTNS, CriafibHble KOpnyca CaHaTopueB
1 JOMOB OT/lblXa OOLLEro TUNa, KEMNUHIoB, MOTENE

1 NAHCMOHATOB;

MHOrOKBapTUPHbIE XIMbIE AOMA;

OQHOKBAPTUPHbIE, B TOM YiChie 6/10KUPOBAHHbIE

XKUMble J0Ma;

3pEenuLLHbIE U KYNbTYPHO-NPOCBETUTENbHbIE
yupeXaeHns (OCHOBHbIE NOMELLEHNS B 3TUX 3AaHUAX
XapaKTepHbl MAaCcCOBbIM NPeGblBaHNeM noceTutenei
B OnpefeneHHble Nepuojabl BpeMeHu):

Teatpel, KMHOTEATPbI, KOHLUEPTHbIE 3aslbl, KIy0bl, LMPKHK,
CMOPTUBHbIE COOPYXEHUS C TPUOYHAMI, GUONOTEKN

1 ApYrue yYpexxIeHns ¢ pPacyeTHbLIM YACIOM NOCAA0YHBIX
MECT [J1 MOCETUTENEN B 3aKPbITbIX MOMELLEHNAX;
My3ew, BbICTaBKK, TaHL,eBasbHbIE 3abl U Apyriue
NOZI0GHBIE YUYPEXIEHNS B 3aKPbITbIX MOMELLEHNSAX;
YupexieHus, ykasaHHble B @ 2.1, Ha OTKPbITOM BO3[YXE;
YupexaeHus, ykasaHHbole B © 2.2, Ha OTKPbITOM BO3LYXE;

MpepnpuaTusi No 06CNYXXUBAHUIO HACENEHUS
(nomeLLeHna ATUX NPeANPUSATUIA XapaKTepHbl
00MbLUEN YNCNEHHOCTbIO NOCETUTENEI, YeM
006CNy)XuMBaKoLLero nepcoHana)

MpeanpuaTus TOproBu

MpeanpuaTus 00LECTBEHHOTO NUTAHUS
Bok3anbl

MONVKANHKKKA 11 aMOynaTopui

MoMeLLeHUs AN NoceTuTeneln NpeanpuaTuii GbITOBOro

1 KOMMYHaNbHOrO 06CTYKUBaHIS (MOYT, COBperaTenbHbIx
Kacc, TPaHCMOPTHbIX areHCTB, PUANYECKMX
KOHCYNbTaLMI, HOTapUabHbIX KOHTOP, MPaveyHbIX,
aTenbe no NoLUKBY 1 PEMOHTY 06YBY U OAEXK b,
XUMUYECKOI YNCTKY, MapUKMaxepcKux v fipyrux
NOAOGHBIX, B TOM YICIE PUTYaNbHBIX 1 KYbTOBbIX
yUpeXeHNi) ¢ HepacyYeTHbIM YUCIOM N0Ca04HbIX MECT

IS NOCETUTENEN;

D 3.6

(OF)

D41

®4.2

4.3

4.4
®5

® 5.1

®5.2

®5.3

DU3KYNbTYPHO-03/10POBUTENbHbIE KOMMIEKChI
11 CNIOPTUBHO-TPEHNPOBOYHbIE YUPEXAEHNS 663 TPUOYH
10151 3puTenei, 6bIToBblE MOMELLEHUS, BaHN;

Yye6Hble 3aBefieHUs], Hay4Hble U NPOEKTHbIE
opraHusauuu, yYpexaeHns ynpasneHus (nomeLLeHus
B 3TUX 3[4aHUSAX UCNOJIb3YIOTCS B TEYEHUE CYTOK
HEKOTOpOe BPeMSl, B HUX HAXOAUTCS, Kak Npasuno,
NOCTOSIHHBIN, NPUBLIKLUKUIA K MECTHBIM YCIOBMAM
KOHTUHTEHT JII0fIEeN ONpefesieHHoro Bo3pacTa

N (hnM3NYEeCKOro COCTOSIHMS):

LLIKOMbI, BHELLIKOMbHbIE Y4eOHble 3aBeieHNs, CPeaHNe
crneumanbHble y4ebHble 3aBefeHns, NpoMeccoHalbHo-
TEXHNYECKME YYNNNLLA;

Bbicline yyebHble 3aBefieHns, YHPex AeHNs NOBbILLIEHNS
KBanugukaLmm;

YypexieHus opraHoB ynpas/ieHus, NPOEKTHO-
KOHCTPYKTOPCKIE OpraHn3aummn, MHHopmaLnoHHble

1 peflakLIMOHHO-131aTeNbCKIE OpraHn3aLmmn, HayyHo-
ccnenoBaTenbCkine oprasndanmm, 6aHku,
KOHTOPBI,0(DUChI;

[oXapHble [eno;

Mpon3BoACTBEHHbIE U CKNAACKUE 3AaHus,
COOPYXXEHMS U NOMELLEHMS (AN NOMELLEHWUI 3TOro
Knacca XxapakTepHo Hann4ue NoCTOSAHHOro
KOHTUHreHTa paboTarLwwux, B TOM yucne
KPYrnocyToYHo):

MpOU3BOACTBEHHbIE 3AAHNS 1 COOPYXKEHUS,
NPOM3BOACTBEHHbIE 11 TAO0PATOPHbIE MOMELLIEHNS,
MacTepcKue;

Cknaackue 3naHns 1 COOPYXXEHNS, CTOSHKM

015 aBTOMOOUNEN O3 TEXHIYECKOrO 00CTYXMBAHNS
1 PEMOHTA, KHUrOXpaHWUNNLLA, apX1Bbl, CKNAACKNe
NOMELLEHUS

CenbCKOX03NCTBEHHbIE 3aHNS

[MpON3BOACTBEHHbIE U CKNAJCKNE NOMELLEHUS, B TOM Y1Cne
nabopartopumn 1 macTtepckue B 3aaHuax knaccos @ 1, ® 2, O 3,
n ® 4, oTHocaTes K knacey @ 5.



24.4 TPEBOBAHMWA APYTUX HOPMATUBHbIX JOKYMEHTOB

CornacHo CI1 60.13330-2012 n. 6.4.5:

Tpy60npoBo/bl B MECTAX NEPeceyeHist NepeKpbITUil, BHYTPEHHIX
CTEH 11 NEPeropofoK CheayeT NpoKaabiBaTb B rub3ax
113 HEroprYMX MaTepuaos.

3a/ieNiKy 3a30p0B 1 OTBEPCTUI B MECTax NPOKNaAKN
TpybONpPOBOOB CNeAyeT NpefycMaTpiBaTh HErOPHYUMM
yan ropourmi I'1 matepruanami, 06ecneyvBaoLLuMmn
HOPMUPYEMbIV NPEAEN OFHECTONKOCTM OrPaXKAEHUN.

24.5 TPEBOBAHMWA K CTPOUTENbHbIM KOHCTPYKLMAM COrMACHO MBO 2002

HeBbicokmne 3paHna h <7 m 30aHKs CpefHei BbICOTbI BbICOTHbIE 3AaHusA
M<h<=22m

Tpe6oBaHus
K CTPOUTENbHBIM

Jloma ans ofHOI/ABYX CEMEN, Bce ocTanbHble

KOHCTPVKLIUI";:)" cBoGoaHoOCTOSALME 3AaHus
;85”2““0 Knacc 3naHui 1: Knacc snaHnin 3 Knacc 3panuin 4: Knacc 3paHuii 5: Ocobble cTpoeHns h
CB0OOAHO cTosILLME 3naHus 1o OKFFB < 7 Hanpumvep, oom 7M<OKFFB<13 13M<OKFFB<22m >22M
BoamoXHbI M (BW: OK 0KOHHbIVi napaneT 8 m) PSI0BON] M HasHaueHue
OTK/OHEHMS 1 He 00fee /1BYX HasHAYeHMi Ha NNoLAAM  3aCTPOVKM He Gonee Yem noapo6Ho
cornacHo LBO 710 400 2. OTeNbHO CTOSILNE 3HaHUA no OKFFB<7m 400 m? COOTBETCTBEHHO
naHwadTHoro 0COGbIM
N CENbCKOXO3SCTBEHHOMO CTPOUTESTbHbIM
11CM0/b30BAHNS npasunam
11 MporpaMmbl
Knacc 3panmii 2: MPOTUBOMOXAPHON
; 3aLLUTHI
KaK Knacc 3fiaHnii 1, Ho He OTEeNbHO
crosiLme
5 bl
Knacc spanmiit GK 1 GK 2 GK3 GK 4 GK5 0c00bIe
CTPOeHUs
HecyLuue 1 kpenexHsle  F 30 F30 F90 F90 F90 F90
KOHCTPYKLMI B nojgasie
(CTeHbI M NEpeKkpbITHS)
HECYLLME 11 KDENeXHble  HET F30 F30 F 60 F90 F90
KOHCTPYKUMM Ha
BEPXHUX TaXax (CTeHb
11 NEPEKPbITHS)
NEeperopoaKm B HeT F 30 F30 F 60 F90 F90
MOMELLEHNSX Ha
BEPXHUX aTaXax
OpaHaMayapbl 1 F 90 (F 60) F 90 (F 60) F 90 (F 60) F 90 (F 60) F90 F90
pasfienuTenbHble CTEHbI
CTeHbl HE0OXOAMMBbIX F30 F 30 BEPXHWE aTaxXI: F BEpXHME aTaxki: F - BEpXHME aTax: BEPXHUME aTaxu: F
TIPUXOMMX 30 30 F 30 30
nofBanbHoe nofiBanbHoe noaBasbHoe nofiBanbHoe
nometeHune: F 90 nomewenune: F 90 nomelenue: F 90 nometleHme: F 90
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25 MMIPUMEPbI UCTOJIHEHNA

25.1 CKpbITble KOMMYHUKaLWUK
Noj LWTYKATYPKOWN / NnepeKkpbiTUEM

Tpy60npoBO/bl 113 TOPHOYMX MATEPUANOB HAPYXKHBIM AaMETPOM K TDyﬁOI’IpOBO,ﬂ,aM, YII0XEHbIM B |_|J'|'p06b|y

[0 160 MM MOTYT NPOXOANTL YEPE3 OrHEYNOPHbLIE NEPEKPBITUS, yKa3aHHble TpeboBaHus He oTHoCATCS!
€C/I1 OHW NPOJIOXKEHBI B MPEAenax araxa B LUTpodax CTeH. 3T

LITPOGbI JOMKHbI ObITb 32KPbIThI CJI0EM MUHEPATBHOM WTYKATYPKM
TO/ILLMHOV He MeHee 15 MM Ha HEroproyemM OCHOBaHMM

nof WTYKATypKy WAW NAKTaMKU TONLLWMHON He MeHee 15 MM

13 MUHEpPanbHbIX MaTepuanos (Knacc ctpoimatepuana Al
cornacHo DIN 4102-1, ot 05/98).

OcTasbHble KOHCTPYKLWN AOMKHBI UMETb HEOOX0AMMBIA Npeaen
OTHECTOWKOCTM!.

[optoyme TpybONpoBObl Pa3peLlaeTcs yKnaapiBath B yrnax
MaCCVBHbIX CTEH, ECIN OH OKPYXKEHbI MUHUMYM C 2 CTOPOH
MaCCVBHbIMI CTEHAMW UM CTPOUTENbHBIMIA KOHCTPYKLMSIMM

CO CI0EM MUHEpPanbHOM WTYKATypKy TOMLLMHOW He MeHee 15 MM
Ha HeroptoyYem 0CHOBAHWM MOA WTYKATYPKY UK NAUTaMK
TONLLMHOW He MeHee 15 MM 13 MUHEpanbHbIX MaTepuanos (Knacc
ctpormarepuana Al cornacHo DIN 4102-1, ot 05/98).
OTBETBIEHMS TPYOONPOBO/OB Pa3peLLaeTCcs NpoknaapBaTh
OTKPbITO B NpeAenax aTaxa.
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25.2 Cuctema R 90 npoTmBONOXapHas MaHxeTa 0603Ha4eHuna
REHAU PLUS gnsa npoknagku Tpy6 RAUPIANO PLUS

. RAUPIANO PLUS
1€pes NEPEKPLITUS, MOHONIUTHDIE NEPEKPLITUSA 2. TonwuHa MoHONUTHOro nepekpbiTg h > 150 MM MuH. F 90-AB

(cepTucpnkar Ne Z-19.17-1363) cornacHo DIN 4102-2, 6eTOH UnK Xene306eToH COrnacHo
DIN 1045, nopucTblii 6eToH cornacHo DIN 4223
OTBepcTMe B NOTOSKE
. [pocBepnexHoe 0TBEPCTYE

5. 3aszop mexjy Tpyool n nepekpbITueM CornacHo ABZ:

- lNonoca 13 BCNEHEHHOro NonMaTuneHa

y [ = RAUPIANOPLUS:s <15 Mu (knacc DIN 4102-B2) 5 wmt wu
8 - MunepanosatHas nnuta (knacc DIN 4102-A,
‘ Temneparypa nnasnexus > 1000 °C) makc. 15 Mm unn
- AF APMA®JIEKC (ABP Ne P-MPA-E-03-510) makc. 15 MM
H H | 6. Cuctema R 90 npoTuBonoxapHas MaHxeTta
7 = | REHAU PLUS cornacHo ABZ
2 7. 3BYKOW30M1ALMS B CTPOMTENBHON KOHCTPYKLIUY
C MON0COI U3 BCMIEHEHHOTO MOMIN3TUIIEHA Kacca
DIN 4102 B2, 5 mm TonLmHa n3onsuuy cornacHo ABZ
CtanbHoit atobensb ¢ BuHTamm M6 unn M8 cornacHo ABZ
func nnn pacteop MG Il
TonwmHa nepekpbITUs
MakcumanbHo fonycTuMas WupuHa LWenu Mexay
nepekpbITUEM / pacTBOPOM 11 TPYOOK

KoHCTpyKums B MOHONMTHOM nepekpbiTun F 90, oTBEpCTME
B NOTOJIKE

& w

h>150 MM

~ O W

KoHCTpyKuma B MOHOIMTHOM nepekpbiTun F 90,
npocBepneHHoe 0TBEPCTHE

» = ©ow

4 [ === RAUPIANOPLUS:s<15mm
5 Mpwn ncnonbaosanu cuctembl R 90 npoTrBonoxapHas MaHxera
REHAU PLUS mexay MaHXeTon 1 Tpy6boii He TpebyeTcs
MVHMaNbHOE paccTosHue. [ 0cTanbHbIX MaHXeT (Hanpumep,
H | cuctema R 90 npoTtrBonoxapHas maHxeta RAU-VPE) cornacHo
MLAR (0T 11/2005) JO/MKHO ObITb YCTAHOBIEHO MUHMMASIbHOE

pacctosHue a = 50 MM,

| h>150 mm|

~ O b~ oo

- | Mpn MOHTaXKe crefyeT cobofaTb 06LLECTPOUTENBHbIE
TPeOoBaHNS.
CobmiofanTe ykasaHus NHCTPYKLMAM N0 MOHTaXY!

CO0pKa KOHCTPYKLMM B MOHONUTHOM NepekpbiTun F 90,

TBEPCTME B NOTONK
OTBEPCTUE B NOTONKE Mpv Npoxoze TpyGonpoBO/0B Yepes NepexkpLITUa creayeT

yCTaHaBNMBATH MPOTUBOMOXKAPHbIE MAHXKETHI C HIKHEN
— CTOPOHbI NEPeKPbITHUA.

© —

[Ins ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN
E NCNONb3YETCS UCKIIOYUTENBHO CUCTEMA MPOTUBOMNOXKAPHbIX
maHxeT REHAU kompakt a5 BcachiBatoLLMX 1 BbIXIOMHbIX
| Tpy6onposogos RAUPIANO PLUS.

h>150 M|
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25.3 Cuctema R 90 npotuonoxapHaa manxeta REHAU PLUS
ang npoknapku Tpy6 RAUPIANO PLUS yepes cTeHbl,
MOHOMUTHbIE CTEHbI (cepTudukar Ne Z-19.17-1363)

YcTaHoBKa B MOHONIMTHYI0 cTeHy F 90, 0TBepcTue B CTEHE

RAUPI/—\NO PLUS: s <15 Mm

h>100 Mm

YcTaHoBKa B MOHONUTHYO cTeHy F 90, KonoHKoBoe GypeHne

:L RAUPIANO PLUS: s <15 Mm

2
[T
[ |
I 1

h>100 mm

YctaHoBKa B MOHONUTHYO cTeHy F 90, oTBepcTue B CTEHe /
npope3ka (hpeson

2,7
S
16 e |9
NI~ -
E 1 i}
7 3
h>100 mMm

102

0603HaYeHns

1. Tpybonposoa RAUPIANO PLUS
2. TonumHa MoHoAMTHOro nepekpeitug h = 150 mm MuH. F 90-AB
cornacHo DIN 4102-2, 6eTOH 1iin Xene3o06eToH CornacHo
DIN 1045, nopucTbiin 6eToH cornacHo DIN 4223
OTBepcTME B CTEHE
lMpocBepneHHoe 0TBEPCTUE
3a30p Mexjy Tpy6o 1 NepekpbITem cornacHo ABZ:
- JleHTa U3 BCNEHEHHOr0 NONNATINEHA
(knacc DIN 4102-B2) 5 Mm nnm
- MuHepanoBaTHas nauta (knacc DIN 4102-A, TemnepaTtypa
nnasnexns > 1000 °C) makc. 15 MM unm
- AF APMA®JIEKC (ABP Ne P-MPA-E-03-510) makc. 15 MM
6. Cuctema R 90 npotusonoxapHas marxeta REHAU PLUS
cornacHo ABZ
7. M3onauus 3ByKa B CTPOUTENbHbIX KOHCTPYKLMSX C IEHTOM
knacca DIN 4102 B2, 5 MM TonwmHa n3onsuun cornacHo ABZ
8. CTtanbHoit atobensb ¢ BuHTamu M6 unu M8
cornacto ABZ
9. Twunc unm pacteop MG Il
TonwmHa nepekpbITUs
S MakcumanbHo A0NyCTMAs LUMPUHA LU Mexy
nepekpbITUEM / PaCTBOPOM W TPY6OiA

ok

Mpw ncnonb3oBaHum cuctembl R 90 Mexy NpOTMBOMNOXAPHO
marxeTorn REHAU PLUS v Tpy6oii He TpebyeTcst MUHUMaNbHOE
paccTosHue. [1ns 0cTanbHbIX MPOTUBONOXAPHbBIX MEPONPUSATIAI
(Hanpumep, cuctema R 90 npoTtronoxapHas marxeta RAU-VPE)
cornacHo MLAR (o1 11/2005) A0/XHO 6bITb YCTaHOBNEHO
MUHMMANbHOE PaccTodHe a = 50 M.

Mpn MOHTaXe cneayeT cobmofarth 06LLECTPOUTENbHbIE
TpeboBaHus.

Mpv NpoKnaKe TpyGonpoBo/0B Yepes nepexkpbITUs
cnefyeT ycTaHaBAMBATH MPOTUBOMOXKAPHbIE MAHKETHI
C 0681X CTOPOH CTEHbI.

[Inst ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN
NCNONb3YETCS UCKIIOYUTENBbHO CUCTEMA MPOTUBOMNOXKAPHbIX
maHxeT REHAU kompakt 4515 BcachiBatoLLMX 1 BbIXOMHbIX
Tpy6onpoBoaos RAUPIANO PLUS.



25.4 Cuctema R 90 npotusonoxapHaa manxeta REHAU PLUS
ang npoknapku Tpy6 RAUPIANO PLUS yepes cTeHbl,
HeHecywwme neperopoakm (ceptudukar Ne Z-19.17-1662)

YctaHoBKa B HeHecyLwyto neperopogky F 90, otBepctue B
CTEHe

(<o)
<30 Mm

=

=

§E—
h>100 mm

" RAUPIANO PLUS: s < 15 MM

YCTaHOBKa B HEHECYLLYI0 NePeropoaky
F 90 konoHkoBoe GypeHune

[F90] -
2] 9 =
1 6 1]

0603HaYeHns

Tpybonposog RAUPIANO PLUS
[MNCOKAPTOHHbIE OTHEYNOPHbIE NAUTHI MUHUMYM 2 Ha CTEHE
cornacHo DIN 18180, TonwwmHa = 12,5 mm, knacc DIN 4102-A
OTBEpCTWME B CTEHE
[pocBepIeHHOE 0TBEPCTUE
3a30p Mexjy Tpy6o 1 NepekpbITem cornacHo ABZ:
- JleHTa 13 BCNEHEHHOro NONNATINEHA
(knacc DIN 4102-B2) 5 mm unu
- MunepanosatHag nauta (knacc DIN 4102-A, TemnepaTtypa
nnasnexns > 1000 °C) make. 15 MM unm
- AF APMA®JIEKC (ABP Ne P-MPA-E-03-510) makc. 15 MM
6. Cuctema R 90 npoTtusonoxapHas marxeta REHAU PLUS
cornacto ABZ
7. 3BYKOM30MIALMS B CTPOUTENbHbBIX KOHCTPYKLMAX
C NIEHTOM 113 BCMEHEHHOTO MOMU3TUNEHA Kflacca
DIN 4102 TonwmHa n3onsauun B2, 5 mm cornacHo ABZ
Lnunbka M6 unn M8 raiika ¢ npunaraemon Lanbo
func unn pacteop MG Il
TonmHa nepekpbITUs
MakcumanbHo fonycTMAas WUpUHA LLEN Mexay
nepekpbITUEM/PAcTBOPOM 1 TPYOON

N —

o w

» = ©ow

YcTaHoBka B cTeHy F 90 A5 runcoKapTOHHbIX OTHEYMOPHbIX MANT
cornacxo DIN 4102-4.

Mpy ncnonb3oBaHu cuctembl R 90 Mex 1y NpOTMBONOXAPHOIA
maHxeTor REHAU PLUS v Tpyboii He TpebyeTcs MUHUMANbHOEe
paccTosiHue. [1ns ocTanbHbIX NPOTUBOMOXAPHbIX MEPONPUATII
(Hanpumep, cuctema R 90 npoTtusonoxapHas marxeTta RAU-VPE)
cornacHo MLAR (o1 11/2005) f0MKHO 6bITb YCTAHOBIEHO
MUHManbHOE paccTosHue a = 50 M.

Mpn MOHTaXe cneayeT cobmoaath 06LLECTPOUTENbHbIE
TpeboBaHus.
CobnofanTe ykasaHus NHCTPYKLAN NO MOHTaXY!

Mpv NPOXOX AHIM TPYGONPOBOOB Yepes NepexkpbITUs
CcnefyeT yCTaHaBAMBATL MPOTUBOMOXKAPHbIE MAHKETHI
C 068U X CTOPOH CTEHbI.

[Inst ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN
NCNONb3YETC UCKIIOYNTENbHO CUCTEMA MPOTUBOMNOXKAPHbIX
maHxeT REHAU kompakt 1515 BcachiBatoLLMX 1 BbIXOMHbIX
Tpy6onpoBoos RAUPIANO PLUS.
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25.5 Cuctema R 90 npotuBonoxapHaa manxeta REHAU
kompakt pns npoknagku Tpy6 RAUPIANO PLUS yepe3
NePeKpbITUS,, MOHONUTHbIE NEPEKPbITUS
(cepTudpmkar Ne Z-19.17-1363)

YcTaHOBKA KOHCTPYKLMUM B MOHONIMTHOE NepeKpbiTue
F 90, oTBEpCTME B NOTONKE

h>150 MM
mal
8

1 [ == RAUPIANO PLUS: s < 15 mm
5 S
9
jﬂ’ | |
| )

YCTaHOBKa KOHCTPYKLUKM B MOHOJIMTHOE NEPEKPbITHE
F 90, 6ypeHue tpeson

| h>150 mm

O —
1 s
5
F90 H
o |
o L \
2
4
6
7

-

Mpy MOHTaXe cnemyeT cobaaTh 06LIECTPOUTENbHbIE
TpebosaHus Ne 7-19.17-1363.

AnbTEpHATUBOI 3a30pY C NIEHTON 113 BCMEHEHHOTO
nonnatunexa (knacc DIN 4102-B2) 5 mm 6ynet
1ICMOJTb30BaHME NPOTUBONOXAPHbLIX MaHeT REHAU
kompakt nns npoknagky Yepes nepexkpbITus.

104
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ok

Tpybonposog RAUPIANO PLUS

TonwmHa MOHOMTHOTO NepekpbITg h = 150 Mm MuH. F 90-AB

cornacHo DIN 4102-2, 6eTOH 1iin Xene3o06eToH CornacHo

DIN 1045, nopucTblii 6eToH cornacHo DIN 4223

OTBEPCTME B CTEHE

lMpocBepneHHoe 0TBEPCTUE

3a30p Mexjy Tpy6o 1 NepekpbITem cornacHo ABZ:

- MunepanosatHas nnuta (knacc DIN 4102-A, Temnepartypa
nnasnexus > 1000 °C) makc. 15 Mm unn

- AF APMA®JIEKC (ABP Ne P-MPA-E-03-510) makc. 15 MM

- [Npw npoknazake Tpy6 Yepes NepekpbITIS 3a30p MEeX Ay TPYOOil
11 KOHCTPYKLIMEN CTEHbI JO/KEH 6bITb 3aM0MHEH NEHTON 13
BCMEHeHHOro nonnatunera (knacc DIN 4102-B2) 5 mm.

Cuctema R 90 npotuBonoxapHas marxeta REHAU PLUS

cornacHo ABZ

3BYKOM30MALNS Yepe3 CTPOUTESNbHbBIE KOHCTPYKLMN C NIEHTON

113 BCMEHEHHOTO MOMM3TMINEHA Klacca

DIN 4102 TonwwmHa n3onguumn B2, 5 mm cornacHo ABZ

CtanbHoit atobensb ¢ BuHTamu M6 unu M8

cornacto ABZ

BEeTOHHbIA, LIEMEHTHbIV MK TUNCOBbIA pacTBop knacca DIN

4102-A

TonuimHa nepekpbITUS

MakcumasbHo IonyCTUMAR LUMPUHA LLENN MEX Y

NEePeKPbITUEM/PaCTBOPOM 1 TPYOOIA

Mpw ncnonbaoBaHuu cuctemsl R 90 Mexay NpoTUBONOXAPHON
marxeTort REHAU PLUS un Tpy6oit He TpebyeTcs MUHUMAbHOE
paccTosiHue. [1ns ocTasbHbIX MPOTUBOMNOXAPHbIX MEPONPUATII
(Hanpumep, cuctema R 90 npotueonoxapHas maHxeta RAU-VPE)
cornacHo MLAR (ot 11/2005) £0mXHO 6bITb YCTaHOBIEHO
MUHUMASIbHOE paccToaHNe a = 50 MMm.

Mpy NpoKnajKe TPYGONPOBOAOB YePe3 NepeKpbITUS
CnenyeT yCTaHaBNMBATL MPOTUBONOXKAPHbIE MAHXETI
C HIKHEN CTOPOHbI MEPeKPbITYS.

E [Ins ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN

CNOMb3YEeTCS UCKIIIUYNTENbHO CMCTEMA NMPOTUBONOXAPHbIX
maHxeT REHAU kompakt 1515 BcachiBatoLLMX 1 BbIXIOMHbIX
Tpy6onpoBoos RAUPIANO PLUS.



25.6 Cuctema R 90 npotuBonoxapHas maHxeta REHAU
kompakt pns npoknagku Tpy6 RAUPIANO PLUS yepe3
CTEHbl, MOHOJINTHbIE CTEHbI
ceptudmkat Ne Z-19.17-1363)

YcTaHoBKa B MOHONUTHYH cTeHy F 90, oTBepcTue B CTEHE

{R/—\UPI/—\NO PLUS: s <15 MM

h>100 mm

YcTaHoBKa B MOHONUTHYO cTeHy F 90, 6ypeHue ¢peson

RAPPIANO PLUS: s < 15 MM
2
’ o g

h>100 mm

YctaHoBKa B HeHecyLwyto neperopogKy F 90, otBepctue B
CTeHe
RAUPIANO PLUS: s < 15 Mm

16 2 9
5
( m‘ g
LA P 117 | T
"
h>100 m

KoHCTpyKLMa cTeHbl F90 13 rnCOKAPTOHHBIX OrHEYMOPHbIX NANT
cornacHo DIN 4120-4

0603HaYeHns

1. Tpybonposoa RAUPIANO PLUS
2. TonwmHa MOHOANUTHOM cTeHbl h = 100 MM MUH.
F 90-AB cornacHo DIN 4102-2, KOHCTPYKLS CTEHbI
cornacHo DIN 10531,
beToH nnu xene306etoH cornacHo DIN 1045, nanTbl
nopuctoro 6etoHa DIN 4166
OTBEpCTHE B CTEHE
lpocBepeHHOe 0TBEPCTUE
3a30p Mex[1y Tpy6or v NnepekpbITem cornacHo ABZ:
- MunepanosatHas nnuta (knacc DIN 4102-A, Temneparypa
nnasneHns > 1000 °C) makc. 15 MM un
- AF APMAOJIEKC (ABP Ne. P-MPA-E-03-510) makc. 15 Mm
6. Cwuctema R 90 npotusonoxapHas maHxeta REHAU PLUS
cornacHo ABZ
7. 3BYKOW30MALMS Yepe3 CTPOUTENbHbIE KOHCTPYKLIMM
C NNEHTON 113 BCMIEHEHHOTO NONN3TUIIEHA Knacca
DIN 4102 B2, 5 Mmm TOALLMHON cornacHo ABZ
8. CtanbHoit atobenb ¢ BuHTamu M6 unu M8
ornacHo ABZ
9. BEeTOHHbIN, LIEMEHTHbI UK TANCOBbLIN PACTBOP
knacca DIN 4102-A
TonwmHa CTeHbl
S MakcumanbHo AONyCTMAs LUMPUHA LLENU MeXy CTEHON /
pacTBOPOM W TPy6OA

ok w

Mpy ncnonb3oBaHu cuctembl R 90 Mexly NpOTMBONOXAPHOIA
maHxeTon REHAU PLUS v Tpyboii He TpebyeTcst MUHUMAbHOE
paccTosiHue. [1ns 0cTanbHbIX NPOTUBOMOXAPHbIX MEPONPUATII
(Hanpumep, cuctema R 90 npoTusonoxapHas maHxeta RAU-VPE)
cornacHo MLAR (ot 11/2005) f0/1XKHO ObITh YCTAHOBIEHO
MVHMAnbHOE PaccTosHre a = 50 M.

Mpun MOHTaXE CneayeT coobMoLaTh 00LECTPOUTESbHbIE
TpeboBaHus Ne 7Z-19.17-1363.
CobnoaanTe ykasaHns UHCTPYKLMNM N0 MOHTaxy!

Mpu npoknagke TpyobonpoBoJOB YePe3 NepeKpbITHS
CNeayeT ycTaHaBAMBATb MPOTVBONOXAPHbIE MAHXETbI
C HVKHEN CTOPOHbI NEPEKPbITHS.

[Inst ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN
NCNONb3YETCA UCKIOYNTENbHO CUCTEMA NPOTUBOMNOXKAPHbIX
maHxeT REHAU kompakt 415 BcachiBatoLLMX 1 BbIXMOMHbIX
Tpy6onposoaos RAUPIANO PLUS.

105




25.7 Cuctema R 90 kocas npoTtusonoxapHasi maHxeta REHAU ansa npoknagku Tpy6 RAUPIANO PLUS

Yyepes nepekpolTnsa (ceptudmkar Ne Z-19.17-1268)

YcTaHoBKa KOHCTPYKLUUM B MOHONIMTHOE nepekpbiTue F 90, oTBepcTHe B NOTOJIKE

1 L
; |
3 9 b 1 S
1 q '
= F90 ‘ ‘ ‘|
7, | 2
Al
Ji 11
6)8 6 7
10
L =300 mm
L =300 mm
9 Dy125" ||/
AL MakcumarnbHo fonycTuMas WrprHa 3asopa: da> 11
PN/ 3> 110 MM
70@ - MuHepanbHas Bata: s < 10 MM
Y - AF/APMA®JEKC: s < 15 MM L] 1
0603Ha4eHNs
1. RAUPIANO PLUS

2. TonuwwmHa nepekpbitusg h = 150 mm MuH. F 90-AB cornacHo

DIN 4102-2, 6eT0H nn xene3o6eToH cornacHo DIN 1045,

nopucTbin 6eToH cornacHo DIN 4223

OTBEPCTHE B CTEHE

lpocBepnieHHoe 0TBEPCTUE

3BYKOUM30NMPYIOLLAs MUHEPaAoBaTHAs NnTa CornacHo

DIN 4102-A,

Temnepatypa nnasnexns > 1000 °C unn AF/APMAGJIEKC

(ceptuchukar P-MPA-E-03-510)

6. Cuctema R 90 npoTtuBonoxapHas MaHxeta kocas REHAU
cornacHo ABZ

7. 3ByKousonupytoLas neHa cornacHo ABZ

8. PacnopHbii grobensb ¢ BuHTamm M6 unn M8 nnn wnunbkn M6
nnu M8 cornacHo ABZ

PaccTosiHue Mexay ABYMS MaHXeTaMii B COBpaHHOM

COCTOAHNN = 100 MM

ok w

Mpu MOHTaXE cneayeT cobMoaaTh 00LECTPOUTESbHbIE
TpeboBaHus Ne 7Z-19.17-1268.
CobnoaanTe ykasaHus UHCTPYKLMY N0 MOHTaxy!

Mpu n3onauuu TPYOONPOBOAOB Yepes NepekpbITUs cnepyet

yCTaHaBMMBATb NPOTUBOMNOXAPHbIE MAHXKEThI C HUKHEIA
CTOPOHbI NEPEKPbITUS.
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9. BEeTOHHbIN, LEMEHTHBIN UMW TUNCOBBIA PACTBOP Kracca
DIN 4102-A
10. LnaHr co cTeKNOBONOKOHHbIM apMUPOBAHWEM MIOTHOCTHIO
220 =20 r/m2
11. MeTanamyecknin XomyT
da HapyXHblit gnameTp Tyobl:
da < 110 MM: He TpebyeTcs LWNaHT, apMUPOBAHHbIN
CTEKJI0BOJTIOKHOM
da > 110 MM:He06X0AUM LUNAHT, apMUPOBAHHIN
CTEKJI0BOJIOKHOM"
Dy [lnametp ycnoBHoro npoxoaa, Dy 125 cooTBeTCTBYET
Hapy>XHOMYy auameTpy da = 125 Mm
TonumHa nepexpbITHS
S MakcumanbHo I0NyCTMAs LUMPUHA LLENU MeX [y CTEHON /
pacTBOPOM W TPYOOA
L JlamHa wnaHra, apMUpoBaHHOro CTEKI0BOSIOKHOM: L = 300 MM

" [ing Tpy6bl Dy 125 cneayeT ncnonb3oBaTh NpUaragMblii WNaHT,
apMUPOBaHHBIN CTEKIOBONIOKHOM C METANMNYECKIMIA XOMYTaMu.

[Ins ueHTpanbHoi cuctembl nbineybopkn VACUCLEAN
NCNONb3YETCS UCKIIOYUTENBHO CUCTEMA MPOTUBOMOXKAPHbIX
maHxeT REHAU kompakt 1515 BcachiBatoLLMX 1 BbIXMOMHbIX
Tpy6onpoBogos RAUPIANO PLUS.



25.8 [on3eMmHblii rapax

0603HaYeHns

1. Tpy6sl RAUPIANO PLUS
2. R90-npoTtusonoxapHas manxeta ansg tTpy6 RAUPIANO PLUS
3. R 90-npoTtuBonoxapHas MaHxerta ans tpyo

[Fool ropsyeit / xonogHor soabl REHAU n3 PE-Xa
-:i_h\
§§i‘ﬁ
[Fool

MoA3eMHbIl rapax 06pasyeT 0TAeSbHYI0 30HY BO3ropaHus.
MOKPbITUE CTEH 1 NOTOMNKA HE JOMKHO COCTOAT U3 TOPHYIAX
MaTepnanos.
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26 COKPALLEHWA

CokpaLieHue KommeHTapuii

ABP 00LLIee NPOBEPOYHOE CBIAETENLCTBO NPOBEPOYHOr0 Haa30pa
ABZ OOLLIA [IONYCK CTPOUTENBHOIO Haa3opa

AF APMAODJIEKC

BW bapeH-Broptembepr

Enkv 3aKOH 00 3HEProcoepeXxxeHnm

GK Knacc 3faHus

LBO PervoHasnbHble HopMaTVBbI

MBO O6LLedenepanbHble HOPMATHBYI

MG rpynna CTPOUTENbHbIX PACTBOPOB

MLAR Tunosast MHCTPYKLWS

MPA BS CepTnthrKaUMOHHbIA LIEHTP Mo MaTepanam B bpayHLuBelire
OK BEPXHWIA Kpan

OKFFB BEPXHWIA Kpaw roToBOro nosia

VO VHCTPYKLMS

Z. cepTudukar
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HOPMbI, MHCTPYKLWIA U YKASAHUA

DIN 1053
KameHHas Knazka

DIN 1054
[DYHT MO, CTPOUTENLCTBO — [loNYCTUMbIE HArPY3KIA Ha FPYHT
MpUNoXeHne U KOMMEHTapUN

DIN 1055 yacTb 2
Harpy3ku Ha KOHCTPYKLMI; XapaKTepUCTUKIA FPYHTA, MIOTHOCTb.
OTKOCHI 11 NOAMOPHbIE CTEHKM

DIN 18017-3
BeHTunsAuus B Tyanetax BaHHbIX MOMELLEHIUsX 1 663 OKHa

DIN 18300

VOB opaep Ansg CTPOUTENbHOI AedTeNnbHOCTU YacTb C:

OO0LLMe TEXHUYECKME HOPMbI 115 CTPOUTESIbHON AEATENIbHOCTY
(ATV), 3eMNnsHble paboThl

DIN 18303

VOB opaep Ansg CTPOUTENbHOI AesTeNnbHOCTU YacTb C:

O0LLME TEXHUYECKIE HOPMBI A1 CTPOUTENBHON IEATENBHOCTH
(ATV), nOAroTOBUTENbHbIE PAOOTHI

DIN 18305

VOB opfaep Ansg CTpOUTENbHOI AesTenbHOCTH YacTb C:

061LL1e TEXHUYECKIE HOPMbI A CTPOUTENBHON [eATEeNbHOCTH
(ATV), BomOCHaBXEHME

DIN 18306

VOB opfaep Ansg CTPOUTENbHOI AesTenbHOCTU YacTb C:

OO6LLMe TEXHUYECKME HOPMbI 15 CTPOUTESIbHON AEATENbHOCTY
(ATV), ycTpoMCTBO BOJOCTOKOB

DIN 18381

VOB opaep Ansg CTPOUTENbHOI AesTenbHOCTU YacTb C:

OO6LLMe TEXHUYECKME YKa3aHUs AN CTPOUTENbHON [EATENIbHOCTH;
rasocHabxeHue, BOJ0CHabXeHNe 1 BOAOOTBEAEHME B 3[aHNN

CIN 60.13330-2012 OTonnieHre, BEHTUSALMS
I KOHAWLVMOHNPOBAHIE BO3AyXa

CM 50.13330-2012 Tennosas 3alyyTa 3naHuin

CIN 112.13330-2012 lMoxapHas 6e30nacHOCTb 3[aHui
11 COOPYXKEHNIA

€N 30.13330.2012 BHyTpeHHMIn BOAONPOBOA, 11 KaHann3awms
3[aHui

CN 40-102-200 [poeKTMpoBaHe 1 MOHTaX TPY6OMPOBOOB CUCTEM
BOZIOCHA0XKEH!IS M KAHANM3aLMW U3 NONIMMEPHbIX MaTepranos
CM 23-101-2004 MpoeKTpoBaHue TenI0BON 3aLMTbl 30aHNNA

DIN 1960

VOB opfaep Ans CTPOUTENbHO AeSTeNbHOCTYU YacTb A:
00LLME TEXHUYECKNME YCNOBIUS OTOBOPA HA CTPOUTESNbHYIO
MOLLIHOCTb

DIN 1961

VOB opaep Ansg CTPOUTENbHO AesTeNnbHOCTY YacTb B:
OO6LLmMe TEXHUYECKME YCO0BMS JOr0OBOPA Ha UCMOJHEHME
CTPOUTENbHBIX PAboT

DIN 1986
BopootseseHne 34aH1i 1 3eMeSlbHbIX Y4aCTKOB

DIN 1988
TexHn4eckmne npasuna s 060pyL0BaHNS NUTHEBON BOAbI

DIN 4060
YNNoTHEHNA JNA COEAUHEHMI KaHANM3aLMOHHbIX TPYO,
TpeGoBaHNA 1 UCbITaHNs!

DIN 4102
lMoBefeHNs B YCNOBUAX NOXapa CTPOUTENbHbIX MATEPANOB
KOHCTPYKLMIA

DIN 4109
3BYKOM30MALMA B CTPOUTENCTBE HA3EMHbIX COOPYXKEHNN

DIN 4109-10 (E)
[ToBbILLEHHAA 3BYKOU30NALMS B XUIbIX 3AaAHUSAX

DIN 4124
TpaHLLew 1 KOTN0BaHbI; 0TKOChI, LIMPWHA YCTPOCTBO YrNy6eHnii

DIN EN 476
O6Lye TpeboBaHUS K KOHCTPYKLIMAM 415 CUCTEM BOJOOTBEAEHNS

DIN EN 681

N3onguna Tpyo

Tpe60oBaHNa K U3015LMK TPY6 CUCTEM BOLOCHAOKEHNS 1
BOJ0OTBEAEHNS

DIN EN 752
CucTema 0TBOZa BOAb! OT 34aHNA
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OCHOBHbIE NMPEUMYLLECTBA

Tpy6onpoBoaHbIX cuctem REHAU

JlonroBe4yHocTb 6onee 50 net

Bce aneMeHTbl CUCTEMbI YCTOMYMBLI K BbICOKIM TEMMEpaTypam W BbICOKOMY JaBNeHuto,
a TaKXe K U3HOCY, KOPPO3UM 1 OTNIOXKEHUSM .

100% HapexHoe coeauHeHne 6e3 nNpoTevyek

bnaropaps coeanHEHN0 Ha HABVKHOW TUMb3€e 1 MOHTXHOMY MHCTPYMeHTY RAUTOOL.

MoHTaX 6e3 nakn n CBapKn

bnarogaps TeXHUKE «X0I0AHOr0» COeJUHEHNS HA HABMXHOW MIb3e
MOHTaXX BO3MOXEH B NOO6OM MecTe 6e3 3/IeKTPMYecTBa.

MoHTax npu Temnepatype 1o -10 °C

Bce aneMeHTbl CUCTEMbI YCTONYMBbI K MUKPOTPELLMHAM 1 COXPaHSAIT CBOM CBOICTBA
B LUMPOKOM JManasoHe Temneparyp.

Ha 25% meHblLLe pacxof maTtepuanos

bonee ToHKas CTEHKa TPyObI NMOBLILIAET TENNooTAavy Ha 25%
3a CYET YBENMYEHNS BHYTPEHHEN NMOBEPXHOCTM U XKMBOIO CEYEHMs TPYObI.

lopsyas nuana: 8 800 555 33 55. 3B0HOK Mo Poccuu 6ecnnaTHblil
E-Mail: contact-rus@rehau.com
Cant: www.rehau.ru

Bawa moHTa)KHas opraHusauus:
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