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IlaHHasn TexHuyeckas uHdopmaLms feicTBuTeNbHA
¢ mas 2014 ropa.

C v3/1aH1em JaHHOI TEXHUYECKOI MHADOPMALMIA BCE NPEXHIAE
TEXHUYECKINE MH(OPMALMV 1O CUCTEME LLYMOMOMIOLLAIOLLEN KaHanM3aumn
RAUPIANO PLUS TepsitoT cuny.

Haluw TexHn4eckue JOKyMeHTbI 151 CKa4nBaHIsg Bbl MOXETE HaiTh Ha
Hawem cainte www.rehau.ru.

ABTOPCKIIE NMPaBa HA JOKYMEHT 3aLLiLLiEHbI. 310, B NEPBYIO 04EPelb,
KacaeTcs npas Ha NepeBoz, Nepeneyarky, CHATIAE KONuiA, UCMONb30BaHe
B pazvonepeayax, BOCNpou3BeagHNE Ha (DOTOMEXaHUHECKIX UM APYTUX
MoA00HbIX cpescTBax. CoXpaHeHNe [aHHbIX MaTepUasnos Ha Mto0bIx
HOCUTENAX 3anpeLLeHo.

Bce eanHuLbI Mepbl U BECca ABAHOTCA HOPMATUBHLIMK. OLUMOKK K
W3MEHEHUSA UCKNHYEHDI.
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B cBa3u ¢ BBeaeHuem B 2012 roay nporpammbsl SAP Hallm Homepa
apTUKYIIOB MATEPUANIOB OblNIM N3MEHEHSI.

B 06HOB/EHHbIE HOMEDA apTIKY/IOB MATepUanos 06aBNEHbI 2 LAPSI:
CTapblit Homep apTukyna: 123456-789,

HOBbI HOMEP apTukyna: 11234561789.

B maHHOI TeXHU4ECKOI HChopMaLmy 106aBNEHHbIE LINAPbI B HOMEPE
apTIKyNa rpachn4ecki BblaeneHbl Mapkepom.

Hanpumep,
El12345000789

Mpock0a BO BCEX 3asBKaX, 3aKka3ax, HakNagHbIX 11 CYETaX yKasbiBaTh
T0MbKO 11-3Ha4Hblit HOMEp apTvKyna Marepuana.
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1 UHOOPMALIA 1 MEPONPUATA MO TEXHNKE

bE3OMACHOCTH

YKa3aHus K JaHHON TeXHUYECKOi MHthopmaLum

06nactb peiicTeug

[laHHas TexHM4eckas nHdopmauns aeicTeinTensHa ang Poceuiickorn Meaepatim,
Pecny6niuku benapyck, Kasaxcrana, Asep0aimkana u [pysun.

HaBuraums

B Havane rnasbl Bbl HaliagTe NOAPOOHOE OrMaBrEHIe C MepapxM4ecKumm
3ar0f0BKaMu 1 COOTBETCTBYHOLLIMM HOMEPami CTPAHNLL.

MIMKTOrpaMMb! U NOrOTHUNLI

MeponpusiTis no TexHke 6e30MacHoCTY

CCblnka Ha HOPMATVBHBIiA JOKYMEHT

BaxHas nHopmaums, Kotopas [OMKHA YHUTHIBATHCA
NHhopmauus B VIHTEPHETE

Bawm npenmyLLecTsa

P EHEER

[ns Batueii 6630MacHoCTY U ANt KOPPEKTHOMO UCMOMb30BAHWS HaLllel NpoAyKLmiN
Mbl PEKOMEH/IYEM NPOBEPUTb, MEETCS NNy Bac B pacnopshkeHnm TexHn4eckast
NHOpMaLKs HoBOI Bepci. [lata Bbinycka Balleil TeXHU4eCKO MHKDopMaLm
BCEr/ja Haneyaraxa cnesa BHIU3Y Ha 00MOXKKE.

AKTYanbHyt0 TEXHUYECKYH0 MHKDOPMALID Bbl MOXETE NONyYuTh B GIMKAALLEM K
Bawm 6ropo no npoaaxam REHAU, a Takxe HailTv Ha Hawem cainte www.rehau.ru

[©

- [lpoyuTaiiTe, noxanyicta, BHIUMATENLHO U NOMHOCTBHO MEPbI M0 TEXHIKE
6€30MaCHOCTY, a TaKXKe PyKOBOACTBO N0 AKCM/yaTauuy B LENsX 06ecneyeHus
Bawweit 6e3onacHocTin 1 6€30MaCHOCTIA [PYTUX NL,

- CoxpaHsiiTe pykoBOACTBO M0 3KCMyaTaLyiA U AEPXKIATE ero BCeraa nog pyKoil.

- B cnyyae, ecnu Mepbl N0 TexHWKe 6e30MACHOCTM WU OTAESbHbIE MYHKTHI
NHCTPYKUMM N0 MOHTaXY HesicHbI Ans Bac, obpatiTeck B Grnkalitiee K Bam
6topo no npogaxam REHAU.

Wcnonb30Banue cornacHo npeanucaHnio

Cuctema wymonornowarowen kaHanuaaumn RAUPIANO PLUS moxet
3KCMNYaTMPOBATLCS 1 YCTAHABNMBATLCS TOMBKO COMMACHO ONIUCAHM0 B JAHHON
TEXHWYECKOV MHchopmaLwmy. J1o60e Apyroe NprMeHeHNe, He COOTBETCTBYHOLLEE
OMICaHMI0, Hea0MyCTIMO.

A

06Lwwme Mepbl TEXHUKKU 6e30NacHOCTH

- 06patiTe BHIMAHWE Ha BCE JENCTBYHOLIME PEKOMEHAALMN MO
NPea0TBPALLEHI HECHYACTHBIX CIy4agB U COBMOEHI0 NPaBIAN TEXHUKN
6630NaCHOCTY NP MOHTAXE CUCTEM BOZOOTBELIEHNS.

- Bawe paboyee MecTo A0MKHO ObITb YIACTBIM 1 CBOOOLHBIM OT MOCTOPOHHUX
npeameToB.

- [lo3aboTbTech 0 A0CTAaTO4HOM OCBELLeHIN Baluero paboyero mecra.

- He nonyckaiite npucyTcTBMS AETENA, XUBOTHbIX 1 NOCTOPOHHIX NUL| HA
MOHTXHbIX NNOLLaaKax. He octaBnsiite 663 NpucMoTPa MHCTPYMEHT,
0COGEHHO MK paboTax B XWbIX NOMELLEHUAX.

- Vicnonb3yiiTe TONbKO OPUrAHANbHbBIE KOMMOHEHTbI ANS CACTEM
BOA00TBEEHNS. [PUMEHEHIE CTOPOHHYX KOMMOHEHTOB WIN MHCTPYMEHTOB, He
COOTBETCTBYHOWMX crcTeme REHAU, MOXET NpuBecTy K yiiepoy Ans 340p0Bbs
1NN TDABMATIA3MY.

A

MpoTuBONOXapHas 3awwumra

0c06eHHO TLIATENbHO COBMIOAAIATE NpaBWa NPOTUBONOXAPHOIA 3aLLMTHI 1

NeNCTBYIOLLIE CTPOUTENBHbIE HOPMbI 1 NPABINA, B 0COOEHHOCTY NPU:

- MPOXOX/EHNV Yepe3 NepekpbITIS U CTEHbI C BbICOKUM NPELEnom
OTHECTOMKOCTH,

- B MOMELLEHNAX C 0COObIMY TPEOOBAHMAMIA 1O NPOTUBONOKAPHOI 3aALLKTE.

A

Tpe6oBanus kK nepcoHany

- MoHTax Ci1CTEM paspeLLaeTcst NPOBOAUT TONbKO CEPTAULMPOBAHHbIM
HALLEN KOMMAHNE MOHTKHUKAM.

- Kpa6ote ¢ anekTpuyeckuMi npubopamu Ui 3neKTponpoBoaKOA [ONYCKaeTcs
TOMbKO KBANM(ULIMPOBAHHHBI NEPCOHAN, UMEHOLLNI COOTBETCTBYHOLLNIA
TIONyCK.

A

Pa6oyas opgexpa

- Vicnonb3yiite 3aLUTHbIE 04KM, NOAXOASLLYIO paboyyto 0AeXaY, HAAEXKHYH
00yBb, KacKy 11 NS ANNHHbIX BONOC — CETKY NS BONOC.

- He HaaeBaiite NPOCTOPHYHO OABXAY UK YKPaLLIEHIs BO M30eXaHue nonaaaHis
X B NOABMXHbIE MEXAHWU3MbI.

- ﬂpl/l MOHT@XHbIX paéoTax Ha BbICOTE BbILLIE YPOBHA r0NI0BbI H€J10BEKA
HaeBanTe 3aLLUTHbIN LWNEM.

A

[pu moHTaXe

- [loxanyicra, BHUIMATESbHO NPO4UTANATE U COOMIOAANTE YKa3aHNs
COOTBETCTBYHLLEro PyKOBOACTBA M0 3KCMyaTaunm UCnonb3yemoro
MOHT&XHOr0 VHCTPYMEHTA.

- PexyLune nHCTPYMEHTbI IMEIOT OCTPbIE NE3BUS. XPAHUTE 1 UCTIONb3YIATE nX
TaKuM 06pa30M, YTOObI OHIN HE MPEACTABNANN ONACHOCTY TPABMUPOBAHVS.

- [lpn 06peske TpyObl COOMK0AANTE 630MACH0E PACCTOSHIE MEXAY NarbLamii
DPYKIA 11 PEXYLUNAM UHCTPYMEHTOM.

- He paspeluaercs xaratbca BO BPeMs 06PE3KM 32 PEXYLLNE UK NOABIKHbIE
4aCTN UHCTPYMEHTA.

- [lpn npoBeaeHnn NPoNNAKTAYECKIX PABOT, NepeoCHaLLEHM 060pya0BaHIAS
11 1IPY CMEHE MEeCcTa MOHTAXa, NPeXAe BCEro, CIeayeT BbIHYTb CETEBYIO
BUJIKY UHCTPYMEHTA 13 PO3ETKIA 1 UCKIIHOYNT €€ HECAHKLIMOHPOBAHHOE
11CMONb30BaHNE.




2 OMUCAHUE CUCTEMbI

21 DYHKL MM

RAUPIANO PLUS — aT0 yHuBEpCanbHas LLyMONornoLaoLLas
0e3HanopHast C1CTeMA KaHanu3auun s npoknaaki BHYTPN 3[aHus
1 B rpyHTe cornacHo DIN EN 12056, DIN EN 752, DIN 1986-100 u
C130.13330.2012. 31a yHMBEPCANbHAS KaHANM3aLMOHHas CucTeMa
CNONb3YETCA KaK B MHAMBUAYANbHbIX XKNMbIX A0MAX, TaK 1 B
MHOTO3T@XHbIX 3[aHNAX.

RAUPIANQ PLUS Beinyckatotest Ha auametpbl o1 Dy 40 go Dy 200.

Cuctema 06N1aaaeT WMPOKMM acCOPTUMEHTOM (DACOHHbIX YaCTel U
3MIEMEHTOB KPEMJEHNS.

7

Cuctema 06nanaet CneayoLLyMu XapakTepucTUKamiA:

- BbICOKOE Ka4€CTBO U NPUBNEKATENbHBIA BHELIHNIA BIAL;

- MPEBOCX0/1HAA 3BYKOU3ONALNS;

- CreLuanbHble 3anaTeHToBaHHbIe XOMYTbl KpenneHns REHAU anq
YMEHbLUEHVS NEPeayin 3Byka 4epe3 CTPOUTENbHBIE KOHCTPYKLNK;

- 3BYKOW30/ISLMOHHbI MaTepuan Tpyo v (DACOHHbIX YaCTeN;

- MOBbILUEHNE 3BYKOM30NALIAN B 06/12CTIA NOBOPOTOB 3a CHET YACTUYHOIO
YTONLLEHSt CTEHOK OTBOZOB;

- OMTUMANbHO MaaKIA U3HOCOYCTORHMBBIV BHYTPEHHI CNIOW TPYO,
COKpALLAOLLAI ONACHOCTb 3aCOPEHUS,

- BbICOKast yaiapHas BA3KOCTb NPy OTPULATENbHbIX TEMNEepaTypax 1
coxpaHeHue npoyHocty 4o -10 °C;

- BbICOKast YCTOMYIBOCTb K YIbTPACUONETOBOMY WU3MYHEHIK, BOSMOXEH
MOHT&X M0 OMOPaM Ha OTKPBITOM BO3LYXe CO CPOKOM CAyXObl 710 2 JIET;

- BbICOKAA YAAPHAs BA3KOCTb — HEBOCTIPUUMYIMBOCTb K MEXAHUYECKMM
Harpyskam npu TPaHCMOPTAPOBKE, XPAHEHIN 1 MOHTAXE.

211 JXKunuuiHoe cTpouTENbLCTBO

RAUPIANO PLUS — 310 yHuBEpCanbHas cuctema 6e3HanopHoN
kaHanuaauuu cornacHo DIN EN 12056, DIN 1986-100 1 CI1 30.13330.2012
B 3aHISIX, KaK CTAHAAPTHAs KaHanu3auus 63 cneunanbHbIx Toe60BaHui
N0 LLUYMONOTTIOLLEHWHO, TAK 1 B 3AAHISIX C NOBbILLIEHHBIMIA TDEOOBAHUSIMU
no wymonornowennto (VDI-Tpebosanus 4100).

Hanpumep, ans:

- VHANBUAYaANbHbIX XINbIX AOMOB;

- MHOTOKBAPTUPHbIX 3AaHNIA;

- PALOBOI 3aCTPOMKIA.

21.2 KpynHbie 06beKTbI

RAUPIANO PLUS M0XeT TaKkKe NpUMEHSTbCS AN KPYMHbIX 00bEKTOB C
MOBbILLIEHHbIMY TPE6OBaHIUSMI NO ymounonauu (VDI-Tpe6oBarus 4100).
bnarogaps cBOMM BbICOKIM 3BYKOU30NALIMOHHBIM CBOVICTBAM CUCTEMA
RAUPIANQ PLUS wmpoko ucnonb3ayetcs ans:

- 0Tenen;

- O(UCHBIX 3AAHNI;

- 00NbHIL,

RAUPIANO PLUS oTBe4aeT Bo3pacTatoLLeri NoTpe6HOCT NoAgih
B CMOKOIACTBIAW 1 OT/bIXE 1 00ECNEHMBAET BbICOKNI aKyCTUYECKIAN
KomcopT.

CornacHo DIN EN 1451 pa3peLueH nepexof ¢ Tpy6 1 (acoHHbIX

yactet RAUPIANO plus 01HakoBOro BHyTPEHHero anameTpa Ha
kaHanu3aunorHyto cuctemy HT cornacHo DIN EN 1451 unu cuctemy
Hapy»Hoit kaHanm3aumi KG cornacHo DIN EN 1401 6e3 ucnonb3osaHist
CreLyanbHbIX NEPEXOAHNKOB.

213 Mpoknapka Tpy6 B rpyHTe

Cuctema RAUPIANQ PLUS nonyuieHa ans yknaku Tpy6 B rpyHTE BHYTPH
11 BHE 3[aHWIA.

YKnaziky crefyet nposoauth cornacHo Tpedosannam DIN EN 12056,
DIN EN 752, DIN 1986-100 , DIN EN 1610, a Taxxe CI130.13330.2012.

214 Kyxuu

Cuctema RAUPIANO PLUS npurogHa B Ka4ecTae COOPHbIX 1
MaricTpanbHbIX TPY6ONPOBOAOB AN 0TBOAA XKIUPHbIX CTOYHbIX BOA A0
KUPOYNOBUTENS C KYXOHb.

Mpu yaneHHOM PacnonoXeHuI XX1UpOynoBUTENeil MOXET NOTPEBOBATbCS
COMyTCTBYHOLLAS MPOKNAAKa TPYO CUCTEM OTOMMEHNS. ITO COCOOCTBYET
yaneHo X1POBbIX OTAOKEHWIA. TemnepaTypa MaTepiana 0TonuTenbHbIX
TPpY6 He AomKHa npuBbIwaTh 45 °C.

RAUPIANO PLUS



215 [puMeHeHne B CUCTEMAX BEHTURSALMM COrTacHO

DIN 18017-3

RAUPIANQ PLUS MOXeT cronb30BaTbCs B OHO- 11 BYXKBAPTUPHbIX
nomax (knacc 3gaHus 1+ 2 cornacio MBO/LBO) anst LEHTpanin30BaHHOro
11 IELIEHTPANN30BAHHOTO Y1ANEHIs BO3/yXa U3 BaHHbIX, TYaneToB U KyXOHb
cornacHo DIN 18017-3. [ins aTux kKnaccoB 3AaHuiA B 061aCTh BEHTUNSLN

cneunanbHble TDGGOBHHI/IH MPOTUBONOXAPHOM 3aLLNTBI OTCYTCTBYHOT.

(0c066HHO NP1 PACMONOMXeHHbIX APYT Haf APYroM BaHHbIX KOMHATaX 11 /i
TyaneTax Mbl PEKOMEH1yeM 1CToNb30BaTh B ka4eCTBE COOPHOrO KaHana ans
ynanexns Boayxa Tpy6onposoa RAUPIANO PLUS auametpom Dy 110.

Puc. 2-1  Cuctema BbITskHoi BeHTnsLmn 13 Ty0 RAUPIANO PLUS
1 KpbllWHbIiA 3ngMeHT
2 [6kas noagoaka
3 BbITKHOII BEHTUNSTOP
4 Tpy6onposogbl RAUPIANO PLUS
5 JIByxpactpy6Has mydra
6 3arnywkn

MecTHble BbITSXKHbIE CUCTEMbI

oy MOHTXE CICTEMbI HEOBXOAMMO 00PATUTb BHUMAHIE Ha TO, YTO B MOABANE
CIefyeT YCTaHABNMBATL PEBI3WM. VX YCTaHaBMMBAIOT C ABYXPACTPYOHbIMI
MydoTaMm 1 3armyLLKaMIA, KOTOPbIE MOTYT ObITb YANEHbI NP MPOHICTKE.

Ha BbicoTe BEHTUNATOPA HA CTOSIKE YCTaHABNMBABTCS TPOVHUK

Dy 110/75/87° ¢ nepexoaom Ha Dy 80 1 npsimoii y4acTok. Ha npsivoli y4acTok
W Ha LLTYLIEp BEHTUNSITOPA O1EBAETCA MMGKIAI rodpIpoBaHHbI BO3AYX0BOA
(BHYTPEHHMM AMamMeTpoM 80 MM) 1 3aKPENNISETCS! C MOMOLLbIO 0BbI4HbIX
XOMYTOB [1191 rOCDPUPOBAHHbIX BO3/YXOBOIOB.
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Mpu KpenneHum rnbkIX CTanbHbIX BO3AYXOBOLOB 151 KDENTIEHUS 1
YNNOTHEHNS HA LUTYLEPAX [OMMKHA UCMONb30BaThCS YNNOTHAIOLLAR NEHTA Ha
OCHOBE Oy TUIKay4yKa.

- KBbITKHOMY CTOSKY AnameTpom Dy 110 MoryT noakno4arscs
110 4 LEHTPOOEXHbIX BEHTUIIATOPOB.

- YnaneHue Bo3yxa 13 KyXOHb (KDOME BbITSDKKM Haf, NANTON) [OMKHO
0CYLLIECTBIATHCA COOCTBEHHbIM BEHTANATOPOM HePe3 BbITSKHOI
BO3/YX0BO/] BaHHOI/Tyaneta.

- ToJKnKo4eHne MECTHON BbITSKKIA HAf, NAUTON K 06LLEMY BO3AYXOBOAY He
PA3peLLEHo, yaaneHune Bo3yxa JOMKHO NPOMCXOAUTb Yepe3 OTaeNbHbIE
BO3/YX0BObl.

- [puTO4HbIA BO3AYX AOMKEH NOCTYNATh 663 CrieLnansHoro 060pyaoBaHua
(Hanp., 4epe3 HENMOTHOCTY B OrPAXAAKOLLMX KOHCTPYKLIMAX 3AaHNS).

[©

B cicTemax BbITshKHOI BEHTUNALMM ¢ BO3ayxoBoaamit u3 Tpy6 RAUPIANO
plus MOryT UCMONb30BATLCS OCEBbIE BEHTUNATOPI

(C MameTpoM NprUcoeaMHITENBHOMO LUTYLEpa 80 MM), pa3peLLeHHbIe

K MPUMEHEHIHO B CICTEMAX BEHTANSLIMIA XWbIX 3AaHIIA COrNacHo

DIN 18017-3 n C 60.13330.2012.

Mepeceyenune cTosAKa ¢ KpoBNen

[ns nepeceyeHus ¢ KpOBMeN He0OXOAMMO MCMOb30BATE COOTBETCTBYHOLLHO,
YCTOR4MBYHO K aTMOCCDEPHOMY BO3ZIEICTBIK (DACOHHYIO YacTb. OHa
MPVICOAICOBAMHAETCA K BEHTUNALMOHHOMY CTOsiKy 13 Tpy6 RAUPIANO

PLUS Himke Kposnn. BoamoxKHOMY 00pa3oBaHuio KOH/EHCaTa [OMKHbI
MPensTCTBOBATb COOTBETCTBYHOLLYE MEpONpUSTIAS (CM. rmasy 6.13, ¢Tp. 35).

CuCTeMbI LEHTPanu30BaHHOI0 BO3AYX0YAaNeHus

[P LIGHTPANM30BaHHOM BO3/1yX0YaneHInM BMECTO MECTHbIX OCEBbIX
BBITAKHbIX BEHTUISTOPOB MCMIONb3YIOTCSH BO3AYX03a60PHbIE YCTPONCTBA.
YaneHue 3arpasHeHHor0 BO3/yxa 008CTIeMBARTCS KPbILIHbIM
BEHTUIIATOPOM.

C1CTEMbI LIBHTPANM30BAHHOT0 BO3AYXOYAANEHIAA PEIKO NPUMEHSIOTCS

B OJHOKBAPTUPHbIX [IOMAX.

216 Cuctema ueHTpanu3oBanHoi nbiney6opku VACUCLEAN
Bnaroaaps cBoMM NPEBOCXOAHbIM 3BYKOU30NALMOHHBIM CBOACTBAM 1
rnaakomy BHyTpeHHemy crioto cuctema RAUPIANO PLUS noaxoaut ons
CICTEMbI LIEHTPANN30BAHHON MbIEY6GOPKM.

REHAU npennaraet cuctemy LieHTpani3oBanHoi nbiney6opku VACUCLEAN,
COCTOSILLIYHO M3 LIEHTPAIBHOO MbINECOCa, TPYOONPOBO/O0B 11 (DACOHHbIX
4acTel, KDENMEHWH, a Takke BCAChIBAKOLLMX PO3ETOK. [10p0BHbIe CBEAEHUS
Bbl HaliagTe B TEXHYECKOI HAopMaLmn «Cuctema LEHTpanin30BaHHoN
nbineybopki VACUCLEAN> unm B HTEpHETE

www.rehau.ru.



2.2 06nactb NpUMEHeHus

A

Puc. 2-2 Tpy6bi v ghacorHsie yactn RAUPIANO PLUS

Cuctema wymonornowatoLen kasanuaauum RAUPIANO PLUS nogxoaut
Ans 6e3HanopHoro BogooTeeaerus cornacHo DIN EN 12056, DIN EN 752,
DIN 1986-100 1 CIM 30.13330.2012 BHyTpPUM 3[aHWiA, a TaKKe ANs YKNaaKu
B FPYHT BHYTPI 1 BHE 3[aH1s. [laHHas cucTemMa UMeeT cepTudinkar
HEMELKOro NHCTUTYTa CTPOUTENLHO TexHuK (DIBE) bepnux (ABZ-42.1-
223).

TpyObl, (DACOHHbIE YACTV U YNINOTHUTENbHbBIE 3NIEMEHTbI BbIEPXNBAIOT
Temnepatypy [0 95 °C (kpatkoBpemeHHo). OHM NOAXOATT ANS 0TBOAA
XVMUYECKM arpecCUBHbIX CTOYHbIX BOA C Y1cioM pH — 0T 2 (kucnas
cpena) Ao 12 (wenoyHas cpena).

OrHecToKOCTb COOTBETCTBYET Knaccy B2, matepuan Tpy6 HopManbHO
BOCnnameHsioLLyitcst cornacHo DIN 4102.

CoeauHeHnst TpyO COXPAHSOT FrePMET4HOCTb [10 BHYTPEHHEr0
136bITO4HOr0 AaBneHus Boabl 1 6ap (10 M BoAsHOro cTon6a).

TpyOb! 11 (hAaCOHHbIE 4ACTW HEMb3S UCMOb30BATH ANIS:

- TpybONpOBOAOB, [NNTENLHO PAbOTAIOLLMX NPI TeMMepaType
oonee 90 °C (kpatkoBpemeHHo 95 °C);

- Tpy6OnpOBOLOB, OTBOASALLX CTOYHbIE BOADI, COAEPXALLIE OEH3NH
N1 GEH30NT;

- HapyXHbIX TPy6ONPOBOL0B.

Mpu npoknake Tpy6 npu Temneparypax Hike -10°C, cneayeT NpoBecTy
L0NONHUTENbHbIE UCMbITaHus cornacHo DIN EN 1451,

Cuctema RAUPIANO PLUS npoLuna npoBepky Ha MOPO30CTOKOCTb.

Ee Tpy60onpoBOabI MAPKMPYHOTCS 3HAKOM «CHEXMHKA» COrMacHO

DIN EN 1451 1 DIN EN 1411 1 moryT MOHTUPOBATHCA 1
3KenNyatupoBarses npy Temneparypax ao -10 °C.

[©

[Inst KOHLIEBBIX Y4aCTKOB BEHTUNSLIMOHHBIX KaHANOB CleayeT
1cnonb3oBatb BMecTo Tpy6onpoBoaos RAUPIANO PLUS ycToitumBble
K yNbTpadhuoneToBoMy U3Ny4eHuto Tpyobl.

Mpy yCTaHOBKE KaHaNN3aLUMOHHbIX TPYO COOMIOAANTE BCE HALMOHANbHbIE
MpaBINa NPOKNAAKY, MOHTAXA, 0XPaHbl TPyaa v TEXHUKN 6630NacHOCTY,
A TAKXKe YKa3aHWs [JaHHOM TEXHUYECKON HAOPMALIUY.

00nacT NPUMEHEHNS, He YOMSHYTHIE B AAHHON TEXHIYECKON
NHEhopMALMY (CMEUManbHoE NPUMEHEHNE), TPEOYIOT COrNacoBaHIs
C Halwmm TexHuyeckum otaenom. 06patlaiTech B Onixaiiuee Kk Bam
0topo no npogaxam REHAU.

2.3 KoHeTpykums Tpy6bl
CoBpeMeHHbIE TPyObI MPEACTABAAT COO0I MHOMOCONHbIE KOHCTPYKLIMI.
CBOiiCTBa TPYO COOTBETCTBYHOT BCEM HOPMATIBHbBIM TPEOOBAHUSM.

CreHkn Tpy6 cuctembl RAUPIANO PLUS cocTosT u3 tpex cnoes. MeToa
«C3HABMYa>» OTBEYAET COBPEMEHHbIM KOHCTPYKTUBHBIM NPUHLANAM.
Kaxablii Cnoit BbINONHSET ONPeeNieHHy0 YHKLKMIO B OOLLEN HAAEXHO
paboTatoLLEl KOHCTPYKLMN. MHOrocnoiHas KOHCTPYKLUMS 06ecneyBaeT
MOBbILLEHHY0 XECTKOCTb TPYyObl.

Y 0aponpoyHblii n 06naaaroLMi
CONPOTUBAEHNEM HAPYXHbIN CII0I
113 momnponuaexa

A3HOCOCTOMKIAN 11 rRaaKi
BHYTPEHHWIA CNOA 13 NosMNponuieHa

BbICOKONPOYHIiA CpeaHuii croi
113 YCUAEHHOTO MIUHEPANbHBIMYM 00aBKaMM
nonunponuneHa

Puc. 2-3  KoHctpykums 1py6sl RAUPIANO PLUS

- Tpy6bl RAUPIANO PLUS coxpaHsitoT NpoYHOCTb NPy TPAHCMOPTUPOBKE U
XPaHEHM Ha CTPOUTENBHOM NOLLASIKE.

- Vmetot 3anac npoyHocTi npu Temneparypax 4o -10 °C.

- Bo3moxHa Hapy)xHas Npoknaka Tpy6 co CPOKOM CRyxXObl 10 2 NeT.

- OnTyManbHbIE TMAPABNNYECKIE XapaKTEPUCTUKIA. [apaHTUPOBAHO
WCKMKOYAKOTCS 3aPOCTAHIE U OTIIOKEHNS.

- HenamMeHHO BbICOKOE LLYMOMNOrTOLLEHNE.

971 CBOIACTBA [JOCTUIAKOTCS 3a CYET TPEXCOIHONM KOHCTPYKLWN TPYOb

11 BINOSTHEHNS KX /bIM COEM CBOUX (DYHKLNA:

- BbICOKAs KOMbLIEBASA NPOYHOCTb;

- MPEBOCX0AHAA YIapHas BA3KOCTb W YAAPHAs BA3KOCTb MPU HUSKWX
TEMNeparypax HapyXxHoro cnos;

- BbICOKAs YCTONYMBOCTb K YNLTPAthNONETOBOMY U3NYHEHNIO,

- W3HOCOCTOVIKIA 11 TNIAZKWIA BHYTPEHHWUIA CIOIA;

- BbICOKOMPOYHbIV CPEAHMIA CNOV U3 YCUNEHHOrO MUHEPAbHBIMIA
n06aBKamin nonUnpOnUeHa.

"
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24 dacoHHble YacTy

OnacHoCTb NPeACTABNSOT MECTA NOBOPOTOB TPYO, TaK Kak 3annoBblii COPOC
BOfIbI BbI3bIBAET KONeOaHIst CTEHOK TPyBONPOBOL0B. 3TO MOXET HEraTUBHO
0TPA3NTBLCS Ha aKyCTYECKIX CBOIMCTBAX TPYO.

47006 MAHAMU3POBATH 3TOT AEKT 11 N30EXKATb HEraTUBHbIX BIUSIHUIA, B
KpUTYECKIAX 06macTax 0008 Avametpom ot Dy 90 go Dy 125 nposeaeHb!
MeponpuUsTUS N0 YCUNEHO Macchl. BCneactsue aToro ctabunuaupyorcst
aKyCTIHECKIE XapaKTepUCTUKN, KOTOPbIE COKPALLIAKT PACMPOCTPAHEHME
3BYKa 11, TaKiM 00pa30M, MO3BOSISKOT MONY4UTL O0Nee BbICOKMA ekt
LLYMONOTOLLEHUS B 30HE yaapa.

2.6 KomnoHeHTbI cucTeMbl

Tpy6bl 1 thacoHHble YacTH
- 113 YCINEHHOTO MIHEpanbHbIMU A00aBkamu nonunponuneHa RAU-PP;
- 6enas okpacka (aHanoruyHo RAL 9003);
- mmametpbl Dy 40, 50, 75, 90, 110, 125, 160, 200;
- el o1 150 Mm 1o 3000 M,
- MOMHast nporpamma ACcOHHbIX YacTeil;
- otBogbl 0T 15° 1o 87° (Dy 90 o Dy 125 ¢ yTONLLEHNEM CTEHOK);
- TPOVHVKN,
KDECTOBMHbI,
- ABYXMNOCKOCTHblE KDECTOBMHbI,
napannenbHble KDeCTOBIHbI,
- [pyriie cneupanbHble (hacoHHbIe YacTu.

YNNOTHUTENbHbIE 3N1EMEHTbI

Tpy6bl 11 aCOHHbIE 4ACTV OCHALLAKOTCS HA 3aBO/E PE3VHOBbIMY
YINOTHUTENBHBIMI KonbLiamm B cootBeTcTBIN ¢ DIN 4060, DIN EN 681-1
1 G 30.13330.2012. TeepaocTb: 60 + 5 no LLlopy. Marepuan: ctuporn-
byTaaneHoBbIi kay4yk (SBR).

KpenexHble 3N1eMeHTbl

Pnc. 2-4 - OrBog RAUPIANO PLUS ¢ ycunermnem B 30He yiapHoi Harpy3ku

25 3Bykousonauus

Cuctema wymonornoLatoLLei kananuaauun RAUPIANO PLUS rapaHTipyet
B O/HOIA M3 KIH04EBBIX 06NACTEIN BHYTPEHHUX NHKEHEPHBIX CICTEM
Ka4ecTBO, CMIOKOVICTBIME 1 KOMAOPT. B0 BpeMS NPAKTUHECKIX U3MEPEHIAI,
MPOBeEHHbIX BCEMUPHO NMpu3HaHHbIM LLITyTrapTckum UHCTUTyTOM
CTPOUTESbHON U3k unM. Dpayerxodepa, cuctema RAUPIANO PLUS
00ecneynna ypoBeHb 3BYKOBOMO ABNEHIAS, NIEXALLIAN HIDKE CaMbIX KECTKIAX
Tpe6oBanuii Hopmatiea VDI 4100.

i

- MPEBOCX0AHAA 3BYKOU30NALYS,
- BbICOKAs XECTKOCTb TPyD (KONbLIEBAS XECTKOCTb > 4 KH/M? COrnacHo

DIN EN IS0 9969);
- ONTUMANbHbBIE TMAPABINYECKUE NapaMETPbI 3 CHET TNAAKOro

BHYTPEHHETO €08 TPYObI;

- MOBbILLEHHAA MPOYHOCTb MPU MOHTAKE 3a CHET XKECTKOTO HAPYXKHOTO CrIOS;
- MPEBOCXO/HAS YaapHas BA3KOCTb MU OTPULIATESbHBIX TEMMEpaTypax
(B cootaeTcTBiM ¢ DIN EN 1451/1411 B MapKupoBKy 06aBneH 3Hak

«CHEXUHKM»);

- BO3MOXEH MOHTX MK HU3KIX TEMNEparypax;

- MPOCTOTA U PALUMOHAMNBHOCT MOHTAXA;
- COBAMHEHIe B pacTpyo,
- 3aB0/ICKAZ YCTAHOBKA YMOTHUATENBHbIX KOMELL,
- 00pe3Ka ¢ NOMOLLbH 00bI4HbIX TPYOOPE30B UM HOXXOBKM C MESKAMU

3yObsSMIA;

- NI0NHAsA Nporpavma TPy 11 DACOHHbIX YacTeil;

- COBMECTIMOCTb C cucTeMoit HT-PP-, noakmoyeHme K TpaauLyioHHbIM
cuctemam 13 Tpy6 HT 1 KG He TpebyeT creLarnbHbIx NepexoaHKOB;

- TPVBIIEKATENbHbIA BHELLHIAI BIAL;

- CaHMTapHas okpacka 6enoro LBeta;

- TPpy6ONPOBO/bI 083BPEMHbI 715 OKDYXKAOLLEV CPeMbI, Tak Kak BO3MOMHA 11X
BTOPK4HAst NepepatoTka.

Puc. 2-5  3anareHToBaHHbIV LLIyMOMOMTIOLLAKOLIUA XOMYT,
COCTOSLLMI U3 [1BYX YacTen
- LYMOMOTTIOLLAMOLLMIA XOMYT, COCTOALLVIA U3 [IBYX 4YacTeit:
- 0OXMMHOV XOMYT

- OMOPHBIA XOMYyT

lMpoTusonoxapHas 3awura

E

Mo cTeneHn OrHecToNKoCTH TPYBONPOBOLI OTHOCATCA K Knacey B2
cornacHo DIN 4102 n CHuM 21-01-97. [Ins npoxoaa Tpy6onpoBo/os
RAUPIANO PLUS 4epe3 0rHecToliki1e nepekpbITAs 1 CTEHbI
MCMOMb3YHOTCA NPOTUBONOXAPHbIE MaHxXeTbl REHAU.

[py1 3T0M HEOOXOAVMO COONKAATH HALMOHATbHBIE NPABWIA MPOTUBONOXKAPHON
3aLLWTHI 1 AGACTBYHOLLIE CTPOUTESbHbIE HOPMbI 1 PABIMA.
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2.1 Mpeumywiectsa Tpybonpososos auamerpom Dy 90

R

Puc. 2-7  TapaBnnyecki onTUMIU3MPOBaHHBI TpOIHKK Dy 90

LLymonornowarowas kaHanuaauns RAUPIANO PLUS fononHeHa
Tpy6onposogamu anamerpom Dy 90. [1ng npucoennHeHns
FOPU30HTANbHbIX Y4acTKoB K cToskam cornacHo DIN EN 12056,

DIN 1986-100 n CI1 30.13330.2012 mMOryT NpUMEHSTHCS
KaHan13aunoHHble Tpy6sl auametpom Dy 90.

BwmecTe ¢ TeM CNOCOBHOCTb CaMOO4UCTKIA KaHANN3aLMOHHON CUCTEMBI
Mpy NPUMEHEHII 3KOHOMSILLMX BOAY YCTAHOBOK 06eCneyeHa ¢ 00beMom
MPOMBbIBHOA BO/b! OT 4 110 6 NATPOB.

Takim 06pa3om, BCE KaHanM3aLUmoHHoe 000pya0BaHINe 3AaHNS (3 XKunbix
MOZYNst), BKIKOHAs YNOXEHHbIA B N0ABane COOPHbI TpyOONPOBOA,
BbINOMHSETCS TONbKO AByMs Avametpami Dy 90 u Dy 50. BHyTpeHHWiA
avameTp Dy 90 no3BonseT CAenarb KaHanm3auyoHHbIe CUCTEMbI
KOMMAKTHbIMU, OCOOEHHO B MPEANHCTANIMPOBAHHbIX MOLYAX.

TpoiHuk Dy 90/90/87° cHabXeH BHYTPEHHIM PAZMYCOM U TEM CaMbIM
MOBbILLIAET MAPABINYECKYIO NPON3BOAUTENBHOCTb BCEI CCTEMbI.

Mpn MCNONBb30BAHMN [JAHHOO TPOVHIKA CTOSIKM MOTYT CYLLECTBEHHO
CIIbHEE HArpyXXatbCst NN UMETb MeHbLUMIA uameTp (cm. Taon. 11 u 12
DIN EN 12056-2), Tak kak npi 3T0M B NPOTABOMONOXKHOCTb TDOAHUKAM
M0z OCTPbIM YTIIOM MPeoTBPALLAETCS TMAPABNYECKNUIA 3aTBOP

B 06/1aCTV OTBETBIIEHUI.

2.8 (dopma nocTaBK1 U XpaHeHHe
dopma nocTaBKku

- TpyOb! AnuHoit 10 500 MM 11 (haCOHHBIE YaCTW B KAPTOHHBIX KOPOBKAX;
- Tpy6bl ANMHOI 0T 750 MM B [IEDEBAHHON 00BS3KE.

TpaHcnopTupoBKa

RAUPIANO PLUS 6naroaapst TpEXCNOAHORA KOHCTPYKLWM, BbICOKOIA
YAPHOW XECTKOCTY 11 NPOYHOMY HapYXXHOMY GOt BefieT Ceos
HENPUXOTNMBO NPY TDAHCMOPTUPOBKE U XPAHEHWI HA CTPOUTENBHOI
nnoufanke. Cnemyet 06patTb BHAMAHME Ha TO, YTO TPYObI AOMKHbI
KacaTbCst 0CHOBAHWS MO BCEW ANMHE.

XpaHenue

- KapToHHbIe KOPOOKI NPy TPAHCMIOPTAPOBKE W XPAHEHMIA 3aLLMLLAIOT
0T CbIPOCTH.

- RAUPIANQ PLUS, BKNt04ast ynnoTHATENbHbIE 3NIEMEHTbI, 32 CHET CBOEIA
YCTON4MBOCTY K YNTPACMUONETOBOMY U31YHEHNIO MOXET XPAHUTLCS
1oz OTKPbITBIM HEGOM 110 2 NET (B YCOBUSAX EBPONEIACKOrO KNimara).

MblI pekomeHzyem:

- 3awpwarb Tpy6sl 1 acoHHbIe YacTii RAUPIANO PLUS ot npsivbix
CONHEYHbIX NTy4elt 11 3arPS3HEHNS:
- B KapTOHHbIX KOPOOKaX;
- YKDbIB TEHTOM (NP 06ECNEYEHIN BEHTUNALINN);

- [I0NYCKAeTCA CTaBIUTb APYr Ha pyra He 6onee 4 ynakosok
B [EPEBAHHON 00BSA3KE;

- 00eCneyuTb, Y100k NP WTAGENNPOBAHIAN [IEPEBAHHBIE PaMbI
HaXoaWCh APYr Haf ApYrom;

- TpyGbl CeaYeT XPaHTh TaK, YT00bI HE NPOVCXOANI0 AehOPMUPOBAHIAS
pacTpy6oB 1 KOHLOB TPYO.

29 MapkupoBka

Tpy6bl 1 hACOHHbIE YACTI UMEHOT CeYHOLLYI0 MapKIPOBKY:
- NOTOTIAN U3rOTOBUTENS,

- HOMEp cepTudukara,

- 3HaK Ka4ecTsa,

- 3HaK «CHeXUHKI> (DIN EN 1451/1411),

- nnawvetp (Dy),

- TOf U3roTOBMEHMS,

- 3aBOJ-U3rOTOBUTEb,

- Marepuarn,

- YrnoBble NapaMeTpbl (1S 0TBOAOB U TDOMHWKOB).

210 Bropuynas nepepa6botka

Tpy6b! 11 thacorHble yacT RAUPIANO PLUS nogaatotcs 100 %
BTOPUYHOI NepepanoTke.

21 lapanTus
[ns wymonornowarowen kaHanu3aun RAUPIANO PLUS cywlgcTayeT
rapaHTis B pamkax [eicTBYHOLLEr0 B [epmMaHmui 3aKOHOAATENbCTBA

(ZVSHK) n 3akora «0 3auiute npas notpeduteneit» B Poccuitckol
®egepauuu.
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3 Ob30P CUCTEMbl RAUPIANO PLUS

besHanopHas kaHanu3auus B cootBeTcTBUM ¢ DIN EN 12056
BO3MOXHO 1CMONb30BaHIE B KAYECTBE HAPYXHOW KaHANU3aLmu B cooTserctBin ¢ DIN EN 752 n DIN 1986-100
[nameTp ycroBHOro Npoxoaa [y 40 — [ly 200

BbICOKME LUYMONOINOLLAKLWNE NoKa3atesn

LLiywonornoujeswe B cootBetcTBin ¢ VDI-4100: 2007

06nacTb NpUMEHEHNS

BbICOTHbIE 3[1aHIA
NHANBUIYaNbHbIE XWIble [JoMa
MHOroKBapT/pHbIE 34aHNA
OTLENbHbIE KBAPTVPbI

PKNANLLHOE CTPOUTENBCTBO

NPUMEHEHNE ANA 00bEKTOB C MOBbILLEHHBIMY TDGGOBaHI/IFIMI/I K

LLYMON30ASLIAN
KpynHble 00beKTbI oTeNMN
0(UCHbIE 3MaHNS
0OMbHULbI
Mpoknajka Tpyo B rpyHTe NPUMEHMA 1N NPOKNAAKIA B TPYHTE
KyxHn MPUMEHMA B Ka4eCTBE COOPHBIX M MaricTpanbHbIX Tpy6ONPOBO0B

BO3MOXHO NPUMEHEHIE B O[HO- U [IBYXKBAPTUPHbBIX AOMAX ANS
CUCTEMbI BEHTANALMN LIeHTPaIN30BaHHOMO 1 IELIEHTPaNN30BaHHOM0 YAANEeH!s BO3ayXa 13
BaHHbIX, TyaneTos 1 KyxoHb B cooTBeTcTBMM ¢ DIN 18017-3

-10°C
MuH1ManbHas Temneparypa MOHTaxa IIMEET 3HA4OK «CHEXMHKa>» HA MapKMpoBKe B cO0TBETCTBIAN C DIN EN
1451 DIN EN 1411

10 CTENEHN OrHECTONKOCTYM TPYOONPOBOAbI OTHOCATCS K Knaccy B2
lpoTuBONOXapHas 3aLnuTa cornacHo DIN 4102. Boam0XHO NpuMeHeHNe NpoTUBOMNOXapHON
marxeTbl REHAU
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4 LLUYMOMNOIJIOLLIEHWE

41 Tpe6oBaHus K LWymMo3aluuTe

B 06nact LWymMo3aLLThI B XXUIbIX 3AaHINSX B EBPOME MMEHOTCA 2 BXKHBIX
HOPMATVBHbIX JOKYMEHTa :
- DIN 4109 (Lymo3aLLuTa B MHOr03TaXHbIX 3[aHNSX; TDEOOBAHMS
11 yKa3aHus, 0T Hos6pst 1989);
- VDI-anpekTvea 4100 (Lymo3atLATa B KBapTUPaX; KDUTEPIAV 1151 MPOEKTUPOBAHIAS 1
OLIEHKW, OT CeHTAA0pSt 1994).

DIN 4109

KaHanm3auyoHHble CUCTEMbI HEOOX0AMMO NPOEKTUPOBATS C CoOMtoaeHnem DIN
4109. DIN 4109 onpezienget TpedoBaHns K COCEAHIM NOMELLEHISM C BBICOKIM
TPEO0BaHMEM LLYMO3ALLTLI. K HUM OTHOCATCS:

- CnasbHu,

- XUblE KOMHATbI,

- aymuTopuin,

- paboyue nomeLLieHNs (odmckl, NeperoBOPHbIE KOMHATbI, 3arbl 3aceAaHui).

TpeGoBaHWi [Ns NOMELLIEHNIA B YaCTHbIX 3JaHNAX He CYLLECTBYET. [Ind cuctem
BOJIOCHAOXEHISt 1 BOAOOTBEEHINA CYLLECTBYHOT 1iHbIE TPEOOBAHKS N0 NPEAESEHO
J0NYCTUMOMY YPOBHIO 3BYKOBOIO AaB/EHMs

B8 30 ab(A).

BblLlieykasaHHblE HOPMbI YCTaHABMNMBAIOT G0JIEE CTPOrVe TDEOOBAHIS K YPOBHIO
LLIYMO3ALLYATBI C LIEMbHO 3aLLATBI NIl B MOMELLEHUSX OT HEONaronpusTHoro
BO3/EICTBIAR LLYMA BO N30EXKAHIE NPU4MHEHNS BPEJA VX 3[10P0BbIO.

E
B o6LuecTBenHo-npasosom cmbicnie DIN 4109 npeactanaet coooi MUHIMATbHbIE
TPEBOBAHNS.

Hopmatus VDI 4100

Hopmarie VDI 4100 BbifjBuraeT 6onee cTporue Tpe6osanus. OH npeanonaraet

TPY MAKCUMaIIbHO ZI0MYCTUMBIX YPOBHS LLYMA U PA3NIN4AET MOMELLIEHNA B
MHOrOKBAPTUPHBIX, [BYXKBAPTUPHBIX JOMaX 11 PAAOBON 3acTpoiike. Hopmaruia
paccmarpueaer Tawke, B oTnue ot DIN 4109, YacTHblit CeKTop (BOAOCHAOXEHIE 1
BOJ0OTBEAEHME (CM. Tabn. 4-1)).

E
Hopmaris VDI 4100 He SIBNSETCS OPUAU4ECK! 0053aTeNbHbIM, HO CHIATAETCS

OpeensiOLLVM 1 03TOMY M0Sb3YETCS BONbLLIOI MOMYNAPHOCTLHO. M0BbILLEHHbIE
TPeO0BaHNS 3TOr0 HOPMATUBA CHUKCUPYIOTCS B ZI0MOBOPHbIX ZIOKYMEHTAX.

42 OCHOBbI pacnpocTpaHeHus 3ByKa

Bo BCex CeKTopax BbICOTHOTO CTPOUTENBCTBA B OCOOEHHOCTY MPU CTPOUTENBCTBE
MHOTOKBAPTUPHBIX IOMOB, O0bHULL 11 JOMOB NPECTAPENbIX LLyMO3aLLUTa

ArpaeT f0BOMbHO BaXHYHO POJIb. OfHIM 13 OCHOBHbIX UCTO4HIKOB Liyma BHyTpW
30aHNI SBNSKOTCS CAHUTAPHO-TEXHUYECKIE NPUOOPBI C MPUCOBIUHEHHBIMY K HUM
KaHaM3aunoHHbIMI TDYOamMu.

TUNMYHbIE NCTOHHIAKI LLYMA:
- LLyMbl apMaTypbl,

- LLYM HaronHeHNs,

- LUyM cnycKa,

- LUyM HaBeraroLero noToka,
- LUYM OT yjjapa noToKa.

LLlym reHepupyeTcs B MECTHbIX CONPOTUBMEHNAX KaHANM3ALMOHHbIX CUCTEM 1
PACcNPOCTPAHAETCA Yepes KpenseHis. YHUBepCcanbHas npoBepeHHas cucTema
wymonornowatoei kaHanuaaumn RAUPIANO PLUS sBnsietcs Hanbonee
OECLLYMHOVI 13 BCEX CYLLECTBYHOLLMX CUCTEM.

KsapTupb! B
KsapTupbi B
CreneHb ABYXKBaPTUPHbIX .
MHOTOKBapPTUPHbIX _ YacTHblil cexTop
LIYMO3aLUTbI AOMax u PSAO0BOI
fomax o
3acTpoike
| 30 b (A) 30 ab (A) 30 46 (A)
(coots. DIN 4109) (coors. DIN 4109)
Il 30 16 (A) 25 1B (A) 30 4B (A)
M1l 25 16 (A) 20 16 (A) 30 46 (A)
Ta6n1. 4-1  TpeboBanus K LLyMO3ALLNTE B COOTBETCTBIN

¢ Hopmarvsom VDI 4100

Puc. 4-1  Murumn3auyns Lwyma

CoKpaLLgHVe pacnpOCTPAHEHNS LyMa Mo BO3AYXY 3a CHET:
1) cneuwanbHoro marepuana Tpy6 1 acoHHbIX YacTei
2) onTUMIU3aLMK (HaCOHHbIX YaCTell B 30Hax NOBOPOTA

COKpalLieHVe PacnpPOCTPAHEHS LLyMa YEPe3 CTPOUTENBHYH
KOHCTPYKLIVIHD 33 CHET:

3)  3anaTeHTOBAHHOIO LLYMOMOITOLLAIOLLIErO KPENmeHus
4)  oNTUMI3NPOBAHHOIO OMOPHOIO XOMyTa

5)  00XMMHOr0 XOMyTa C BKNA/bILLEM U3 31acTOMEpa
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B 3aBUCUMOCTY OT CPEfibl PACTIPOCTPAHEHIA PA3NNYABTCA XapakTep
3BYKa, HaNpUMep, Mpu PacnpoCTPaHEH!H Mo BO3AYXY U B CTPOUTESbHbIX
KOHCTPYKLIAAX.

PacnpocTpaHeHue 3ByKa no Bo3ayXxy

PacnpocTpaHeH1em 3Byka B BO3MYXE Ha3blBAETCS SBMEHNUE, KOraa 3BYKIA
0T UCTOYHIKA BO3AEICTBYET Ha YeI0BEKa HEMOCPEACTBEHHO Hepes
BO3/YX.

PacnpocTpaHeHue 3ByKa Yepe3 CTPOUTENIbHbIE KOHCTPYKLMHK
B cnyyae pacnpocTpaHeHus LLyma no CTPOUTENbHbIM KOHCTPYKLMAM
nepeaya 3syka npouCXo4NT BHYTPU TBEPABIX TeM. Ha ux rpaHiLax
BO36YXXAAK0TCA KONeGaHus, KOTOpbIe NepefatoTes AasbLue Mo BO3AYXY
K YemoBexy.

CHWXeHne pacnpocTpaHeHUs Wyma B CTPOMTENbHbIX

KoHcTpyKumsax B cucteme RAUPIANO PLUS

Mepenaya wyma Ha ctey B cucteme RAUPIANO PLUS ymeHbLiaeTcst

33 CYET MPUMEHEHIAS CreLnanbHbIX KPENeXHbIX XOMYTOB:

- OnopHbIit XOMYT C HENAOTHbIM NpUNeraxinem k Tpybe Kpenut Tpyoy
K CTEHe.

- 06GXUMHOI XOMYT 683 XKECTKOr0 COBANHEHIS G ONOPHBIM XOMYTOM
yaepKIBaET TpyOy B € No3numn.

bnarofaps Takomy pasbeayHER0 B KPEMNEXHOM XOMYTE TpyObl
NPOUCXOAMT 3HA4UTENbHOE NOAABNEHNE PACNPOCTPAHEHIS LyMa
(cm. rnasy 7, cTp. 36).

3BYKONPOBOASALLME MOCTUKIA CHIKAOT ADAIEKT LLYMOMNOITIOLLEHIS
cucTeMbl. B cBA3K C 3TIM:

- MpefoTBpaLLaiiTe NPUNeraHus Tpyo K CTeHam;

- 1130geraiTe BO3HUKHOBEHIS 3BYKONPOBOASALLMX MOCTUKOB;

- 1cnonb3yiiTe TobKo xoMyTsl RAUPIANO PLUS.

Puc. 4-2  PacripocTparerme iyma no Bo3ayxy
1 4epes CTPOUTESTbHbIE KOHCTDYKLUN

43 CHuxenue wyma cuctemoii RAUPIANO PLUS

0T CMCTEM KaHANM3ALMY LLIYM PACTIPOCTPAHAETCS Kak MO BO3AYXY, TaK
11 YEPE3 CTPOUTESbHbIE KOHCTPYKLMI. CTEHKA KAaHANM3aUMOHHOI TPYOb!
MPUXOAUT B KoNeGatesibHble ABUKEHNS 113-3a MPOXOXAEHNS NOTOKA
KIOKOCTW. [1p11 3TOM BUA U MHTEHCUBHOCTb KONEOaHWI TpYObl 3aBUCAT
0T PA3NINYHbIX (DAKTOPOB, HAMPUMED, MACCHI TPYObI, MaTeprana Tpyobl
11 €70 BHYTPEHHETO LYMOMOrfoLLeHIs. KonebaHus CTeHKu TpyOb!
MepeaatoTcs 0T HAPYXKHOI NOBEPXHOCTM BO3AYXY. [lanee npovcxoaut
PACMPOCTPAHEHIE 3BYKa MO BO3AYXY. AT Xe KOnebaHns nepeaatorcs
Yepe3 CUCTEMY KDEMIEHIs Ha CTPOUTESIbHYI0 KOHCTPYKLIMKD 11 OT Hee B
BIE LyMa B NOMELLeHe (pacnpocTpaHeHue 3ByKa B CTPOUTENBHON
KOHCTRYKLMN).

Mpn pa3paboTKe CUCTEMBI LLYMOMOrIOLLAIOLLER KaHANM3aLm
HEOOXOAMMO Y4MTbIBATH 00a CNOCO0A PACNPOCTPAHEHNS 3BYKA.

CHubKeH1ne pacnpocTPaHEHKS Lyma No BO3AYXY B CUCTEME
RAUPIANQ PLUS mocturaetcs 3a CHeT npyMeHeHIs CreuyansHoro
MaTtepuana ¢ LyMOnoroLatoLLMIA 106aBKaMIA 11 MOBbILLIEHIS
MacCbl CTEHOK TPyObl. 3a CYET ONTMM3ALN MACChl B aKyCTUHECKN
HeOnaronpusTHbIX 30Hax NOBOPOTOB (DACOHHBIX YaCcTeil JUaMeTpoMm

ot Dy 90 go Dy 125 focTuraetcst CyLLECTBEHHOE CHIDKEHUE YPOBHA LyMa.
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Puc. 4-3  PacripocTpaHerme (Lyma B KaHamm3aLUnoHHbIX CUCTEMAX
3BYK, 1EPEAABAEMbIV 110 I/TEMEHTAM KDENEXA
10/IMNPONNUITEHOBBIN TDYOOMPOBOL
CTaH[AaPTHAs CUCTEMA KDEMTIEHNS
8 38k, nepesasaembiii o Bo3ayxy

— 1l
——
5 -
|
((
ﬂ<>

Puc. 4-4  CHuxenne wyma B cucteme RAUPIANO PLUS
CHUXEHWE 3BYKA 10 371eMEHTaM KDEMIeHNs
(2 W ymonorowaroumi Tpyoonposog RAUPIANO PLUS
3arnareHToBaKHbI LymonornowatoLmi xomyt RAUPIANO
PLUS
8 crnvenve 38yKa, nepesasaemoro no Bo3ayxy
B o6uee crmene wyma 8 nomewerm




44 WccnepoBanne xapakTepucTUK LIYMONOrIOLLEHNS

LLymonornowiatowye caoicTea cuctembl RAUPIANO PLUS nccnenosanucs
BCEMVPHO U3BECTHBIM VIHCTUTYTOM CTPOUTENBHOM (hI3nikn uM. Dpayerxodepa B
LLryTrapre (IBP) cornacHo DIN EN 14366 «/13mepeHie LymoB KaHann3aumnoHHbIX
CICTEM> . AKYCTUYECKME UCMBITAHIS NPOM3BOANINCH Ha CTAHAAPTHOM CTEHLE,
MOZENMPYIOLLEM PeastbHble YCNoBIS. Ha CTEHAE BApbUPOBANNCH PA3NN4HbIE
MaCCOBbIE PACX0/ibl, COOTBETCTBYHOLLE PEANbHBIM YCIOBISIM NPIA HECKObKIAX
notpeouTensx. [pu aTom GbIn NoMy4eHs! YDOBHN LWYMa, KOTOPbIE ObINn
3HA4NTENBHO HIKE NpeaenbHo ponycTMblx 30 Ab(A) cornacHo Hopmatusy DIN
4109. Pe3ynbTathl 3aMepoB Nokasani, 4To ypoBeHb Lyma B cucteme RAUPIANO
PLUS Hwxe 6onee ctporix Tpe6oauii Hopmarusa VDI 4100 (ypoBeHb
Tpe6oBaHuii |1l cucTembl BOZOCHAOXKEHNS 11 BOAOOTBEAEHNS B [1BYXKBAPTUPHBIX
30aHNAX PAA0BON 3aCTPOIKM).

KOHCTPYKLMS MCMbITATENBHOMO CTeHAA VHCTUTYTa CTpOUTENbHOR (uaiku (IBP)
npe/icTaBNeHa CXeMarnyecky (CM. puc. 4-5). B ciucteme MofenmpoBanich
pacxoabl 1,0/2,0 14,0 n/c (4 n/c cOOTBETCTBYET OAHOBPEMEHHOMY CINBY 13
[BYX 6 NMTPOBBIX CMbIBHbIX 624KOB). 3aMepbl NOKa3aNu 3HAUTENBHO MEHBLLNIA
YPOBEHb 3BYKOBOrO JJABNEHIAS M0 CPABHEHMIO C TPAAMLIMOHHON CUCTEMOI
KaHanu3auum HT 3a CTeHON, Ha KOTOPOIA Obls 3aKPEnseH KaHann3aumoHHbIi
CTOSK (NI0THOCTL MaTeprana cTexbl 220 Kr/m2, npu TONLWMHE CTeHbl 115 MM,
BKIIK0Yas LUTYKATYPKY). [laHHast KOHCTPYKLMS CTeHbI COOTBETCTBYET cornacHo DIN
4109 nerko 0IHOCONHOM KOHCTPYKLMK, HA KOTOPOI MOXET ObITh 3aKperex
KaHaNM3aLUNOHHbIRA CTOSIK. ECnv CTOAK ByaeT 3akpenseH Ha 607ee MacCyBHO
KOHCTPYKLIMI CTEHBI, TO YPOBEHb LUYMa OYIET ELLE HIXKE.

Puc. 4-5  VcnbitatesibHbii CTEHA VIKCTUTYTa CTPOUTETIbHON (DU3NKN

45 Pe3ynbTaTbl N3MepeHuii

3/16Ch Haub0oNee APKO NPOABNAOTCS LLYMONOTIIOLAIOLLME CBOACTBA CACTEMDbI
RAUPIANO PLUS.

Mpn cobntoferIn peKoMeHAALNIA JAHHOI TEXHUYECKOM UHCDOPMALINY, A TaKXKe
00LLIECTPOUTESIbHBIX HOPM 1 NPaBus, TpedoBaHus Hopmarusa VDI 4100 GyayT
rapaHTMPOBAHHO BbINOSHEHbI NPV MPOEKTUPOBAHIY 11 MOHTAXE. B COOTBETCTBIM
C 3TVM HOPMATUBOM YPOBEHb 3BYKOBOIO [ABMEHMS HE [IOMKEH Npesbillath 20
AB(A) Ans KBapTp B IBYXKBADPTUPHbIX 11 PALOBLIX 3AaHUsX v 25 AB(A) B
MHOTOKBAPTUPHBIX 0MaX.

35
Ly (36 (A)
30 DIN 4109
25
20 VDI 4100
157 17
14
107 10 [JRAUPIANO
PLUS
5
) 1n/c ] ) 2n/cr ) 4nfc ] Q [nfc]
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nm. @payerxogepa (Bce pasmepsb! B M)

[MofBanbHblil aTaX

[oMeLLIEHNE Ha HIDKHEM 3TaXKE 32 CTEHOIA CO CTOSKOM
[OMELLIEHNE HA HIDKHEM 3TXE CO CTOAKOM
[oMeLLIEHNE Ha BEPXHEM 3TaXE 3a CTEHOI CO CTOSKOM
MoMeLLeHNE Ha BEPXHEM 3TaXE CO CTOSKOM

Hecywias cTena (mnotHocTb 220 Kr/m?)

Mmoo W >

Puc. 4-6  PesyibTatsl U3MepEHIi CUCTEMbI C KDEMEXHbIMMA XOMYTaMi,
CHIKAIOLLMMY PACTIPOCTPAHEHNE LLIYMA YEPE3 CTDOUTENbHbIE
KOHCTDYKLIMY, B TIOMELLIEHUN HA HIXKHEM 3TaXe 3a CTEHOM

CO CTOSKOM (MCTOYHUK: VIHCTUTYT CTDOUTETIbHOM ChU3NKN

nm. @payenxogpepa, LLITyTrapt, npoTokon UerbITaHus

P-BA 6/2006)

L, YposeHb 3ByK0BOro aB/ieHns

Q Pacxon

*) - TpegensHo gonyctumoe Tpedosanme Hopmarmsa VDI 4100
(lll cTyneHb 3ByKOBOro aBieHns B [IBYXKBADTUPHbIX
J0Max 1 3[aHNSX PSL0BOV 3aCTPOKN i

BOJJOCHAOKEHNA 1 BOLOOTBEAEHUS)

Ecnn He NpeabSBNSETCS HUKAKMX NOBbILIEHHbIX TPEOOBAHMIA N0 LYMO3ALLNTE,
PA3PELLALTCA HE UCTMOMNb30BATL KPEMEXHbIE 3/IEMEHTbI, CHUKAKOLLIE YPOBEHb
wyma. Mpu rcnonb3oBaHun xoMyTos (Hanpumep, BIFIX 1301) cuctema
RAUPIANO PLUS 3Ha4uTensHo 3ddeKTUBHEE CHIDKAET LyM, Y4eM 3T0 TpeoyeT
DIN 4109. LLlymonornoLiatoLne CBOACTBA akTyaslbHbl TAKXKE 1 B OJHOKBAPTAPHOM
LIOME.

35 1
L[5 (A)
30 DIN 4109*
25 1
24
20 1
21
15 B
101 CJRAUPIANO
PLUS
5
1n/c 2nfc 4nfc Q [n/c]

Puc. 4-7  PesyibTatsl U3MepEHii CUCTEMbI CO CTAHAADTHbIM
KDENTIEHNEM B [IOMELLIEHUN HA HIXKHEM 3TaXe 34 CTEHON
CO CTOSKOM (MCTOYHUK: VIHCTUTYT CTDOUTETIbHOM ChU3NKI
nm. @payenxogpepa, LLITyTrapt, npoTokon UerbITaHus
P-BA 176/2006)

L, YposeHb 3ByK0BOr0 aB/ieHns

Q Pacxon

*) - TlpenensHo fonyctumoe TpeboBaHne Hopmarna
DIN 4109 (1uymo3aiymTa B MHOr03TaxHelxX 3aHnsx

JIN19 BOJOCHAOXEHUS 1 BOZOOTBELEHNS)
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) [TPOTVBOMNOXXAPHAA ALLINTA

E

OrnecroiikocTb cuctembl RAUPIANO PLUS cootBeTcTBYeT knaccy B2
(HopmanbHo Bocnnamersitowmecst) cornacHo DIN 4102, vacTb 1.

5.1 N3onsauus

[poBeeHve NMPOTBONOXAPHBIX MEPONPUSTUIA TPEOYHOTCS TOrAa, Koraa
TPY60NPOBOAbLI NEPECEKAOT OTHECTOMKNE CTPOUTENBbHbIE KOHCTPYKLIAM
(Hanpumep, 6paHaMayapbl, OTHECTOMKIE CTEHbI 1 NOTONKK). [pn 3TOM
Tpebyemblil Npeien OrHeCTONKOCTY NEPEKPLITAS He JOMKEH ObiTh
HapyLLeH. Moatomy HeoOX0anMbI 3aLLUTHBIE MEPONPUATUA . TONBKO
NPUMEHEHVE TPYOHO BOCMaMeHsOLMXCs Tpy6 (knacc B1) wunu He
ropHo4MX TPYOONPOBOAOB He TPEOYET NPOBEAEHUS NPOTUBOMOXKAPHBIX
MeponpuUsTHiA. pu UCNONb30BaHNIA METANMYECKIX KaHANN3ALMOHHbIX
TPpY6 PacnpoCTPaHeHe Noxapa MOXET NPOUCXOAUTh 3a CHET
TEN0NPOBOAHOCTY TPYO.

5.2 TpeboBanus obwedenepanbHbIX U PErHoHanbHbIX
HopmatuoB CHull 21-01-97, CI 4.13130.2013 (MBO0)/(LBO)

B uenax npeaoTepaLLeHist BO3HVKHOBEHIS NoXapa 00LLedeaepanbHbIMiA
11 PErOHaMbHBIMU HOPMATIBAMN, @ TaKXXe CreLmanbHbIMU HopMamm
NpeaycMOTPEHO, 4T00bI NPOX0/bI TDYOOMNPOBOAOB YEPe3 OrHECTONKIE
NeperopozKm 1 NEPEKPLITUS MU TOT Xe NPeaen OrHeCTONKOCTH,

4TO U Orpax/eHue.

By v 06bem NpoTVBONOXAPHBIX MEPONPUSTUIA CRIEAYET ONPeaensTh

11 YTBEPXAATb HA CTAZNM NPOEKTPOBAHIAS MY Y4ACTIN MECTHbIX
CTPOUTESIbHbIX BEOMCTB (KOMMYHaNbHbIX/TOPOLCKIX/0OLECTBEHHBIX).

53 MpoTMBONOXapHLIE MAHXETI

[inst NpOTUBONOXAPHON 3aLLMTLI NPOXOZI0B B CTEHAX 11 NEPEKPHITISX
kanann3aunoxHbIMi Tpydamin RAUPIANO PLUS ncnonb3aytotes
CeayIoLLAe MPOTUBONOXKAPHBIE MAHXETbI:
1. Cuctema npotmeonoxapHbix Marxet REHAU PLUS.
Bo3moxHa: - YCTaHOBKa B CTEHY UMM B NEPEKPbITIE;

- YCTAHOBKA HA CTEHE WA Ha NEPEKPBITUI.
2. Cuctema npoTuBonoXapHbIx MamxeT «REHAU KomnakT.
Bo3moxHa: - YCTaHOBKa Ha CTEHE WM Ha NepeKpbITUIA.
3. Cuctema KocbIx NpoTMBONOXapHbIX MarxeT REHAU.
Bo3moxHa: - YCTaHOBKA Ha NEPEKPbLITIAM AN NPOXO/0B N0f
YITOM.

Mpw nepeceyeHnIA TPY6ONPOBOAaMY NEPEKPbITIN NPOTUBOMOXKAPHbIE
MaHXETbI MOTYT YCTaHABAMBATLCS NPI MOHTAXE CIUCTEMBI U NOCIE

MpoBe/eHs 0TAEN04HbIX PAtOT.

18

Puc. 5-1  Mortax npotnsonoxapHont — Puc. 5-2

MaHXeTbl B IEPEKPbITNE

MoHTax rpoTBoNoXapHou
MaHXETbl Ha NIEPEKDHITAN

Puc. 5-3  Montax npotwBonoxapHon — Puc. 5-4  Kocasi npotuBonoxapHas
MaHXETb! Ha CTEHE MaHXeTa (Tofbko J7is MOHTaxa Ha
11070/1KE)

[©

[p1n nepeceyeHniA Tpy6onpoBoaaMM CTEH HEOGXOZMMO YCTaHABNMBATb
2 POTUBOMOXAPHbIE MAHXETbI (C 06ENX CTOPOH CTEHbI).

[ina kaHann3aumoHHbIX TPYGONPOBOAOB, NEPECEKAMOLLMX

0ETOHHbIE NEepeKpPbITIAA MO YIIIOM, HE0GX0AMMO NPUMEHATL KOCbIE
MpOTUBONOXapHsIe MarxeTbl REHAU npi MuHMMansHoOM pacctostHun ot
FOPU30HTAIBHOTO Y4aCTKA 40 OETOHHOTO NepekpbITAS 50 MM.

[©

CornacHo TpeboBaHVSIM CTPONTESbHbBIX HOPM, PA3PELLEHO UCMOb30BATh
TO/BKO NPOTUBOMNOXAPHbIE MAHXETbI, NPOLLEALLIE NPOTUBONOXKAPHYHO
CepTudnKaLNI.

3
- [p1 NPOEKTMPOBAHNIA 1 YCTAHOBKE NPOTUBONOXAPHBIX MAHXET CeyeT
co6t0aTh TPEOOBaHIS OGLLMX CTPOUTENbHBIX HOPM U NPaBUN.

- Heobxoaumo yHuTbIBATL TAKKE MECTHBIE CTPOUTESbHBIE HOPMbI, & TAKKE
HOPMbI MECTHBIX CTPOUTENbHbIX BEAOMCTB (CM. Tarke DIN 4102, vacu 4 11).

B n1106om cy4ae, s 0GECNEYEHIA BbINOTHEHINA BCEX HEOOGXOAMMBbIX
TPEGOBaHMI Mbl PEKOMEHYEM NPOBECTY COrNaCoBAHIE C MECTHbIMIA
opraHami noxHaa3opa.




6 [TPOEKTUPOBAHUE

6.1 OcHoBbI pacyeTa

Mpoektuposanue 1 npoknagka Tpy6 RAUPIANO PLUS gomxHbl

OCYLLIECTBNATLCS B COOTBETCTBUM CO CELYHOLLMMU HOPMAMA:

- (CI130.13330.2012 BHyTpeHHuIt BOAONPOBOS, 11 KaHann3auys 3naHuii.
AxTtyanusmposaHHas pegakums CHul 2.04.01-85%;

- DIN 1986-100 BogootsefieHie 3aHuii 1 y4acTKOB;

- DIN EN 12056 CucTembl 6e3HAN0OPHOI KaHanM3awui B 30aHusx;

DIN EN 752 BopooTBe/ieHIIe BHE 3AaHWIA.

B npougcce paboTbl HE0OX0AUMO 00ECNIEYNTb BbINOMHEHNE CNEAYHLLIAX
MEPONPUATUIA:

- NpeaoTBPATUTL CPbIB MAPABNYECKOr0 3aTBOPA,

- 00eCNeYNTb BEHTUNSLMEN KAHANN3aLMOHHbIE CETH,

- He 3aBbILLATb J1AMETP MO CPABHEHWIO C PACHETHbIM,

- 00€CNeYNTb MANOLLYMHbIA OTBOJ CTOYHbIX BOA,

- NpeaoTBPaTUTL aHA3POOHBIE MPOLIECCHI THAEHNS,

- 00ecneynTb 0TBOJ] 00E3BPEXEHHON CMECY Ta30B CUCTEMON BEHTUNSLIAN.

C nomoLLbto Hawero nporpammHoro obecneyeHns RAUCAD nerko
CMPOEKTIPOBATb U PaccHUTaTh CUCTEMY BOLOOTBEAEHNS.

6.2 Bpemsi MOHTaxXa

Bpems MoHTaXa SBNSETCS PacHETHbIM. B HEro BXOAAT:

- NpOBEepKa 1 NOAroTOBKa NPOEKTA 11 MaTepUanos Ha CTPOUTESbHON
nmoLaKe,

- YTeHWe NPOEKTOB,

- Npon3BO/CTBO 0OMEPOB,

- NOAroTOBKa 11 NOATOHKA TPYO U (DACOHHbIX YacTei NS YCTaHOBKY,

- N3rOTOBMNEHIE COEANHEHNIA.

Yka3aHHoe Bpems paboT pacCuUTbIBABTCA A9 OAHOTO MOHTKHMKA
1 JaHo B MuHyTax. OHO OPUEHTPOBAHO Ha BPEMSt MOHTaXa CUCTEMbI
LLIYMOMOrIOLLAOLLIEN KaHanN3aLUmm ¢ pacTpyOHbIMIA COBAUHEHUAMN.
LLineHrnep, «CaHUTapHas TEXHWKA 11 TEXHWKA OTOMNEHIS», MIOHXeH.

Tpyba MepexoaHuku Kpennenus
(nor. m) ¥ thacoHHbIE YacTH LT,
wr.
Dy 40 15 5 7
Dy50 15 5 7
Dy 75 19 7 7
Dy110 22 9 7
Dy125 26 12 7
Dy160 33 14 12

Tabn. 6-1  Bpems MoHTaxa B MuHyTax (EM)
Yetounuk: LLinerrnep, «Bpems MoHTaxa caHnTapHon
TEXHUKN 1 OTOMJIEHNST» , MIoHXeH, 6-€ OKOHYaTesIbHO
116pePaboTaHHOE 1 J0N0NHeHHoe n3fanne 2005

6.3 Onucanue

LLlymonornowaoLas KaHanu3auys CoCTONT N3 YCTOAYMBBIX K rOpsHeil
BOZE LWyMONOrnoLatoLmx Tpyo 1 acoHHbIx yactert RAUPIANO PLUS

¢ pactpybamu auametpom ot Dy 40 go Dy 200 13 ycuneHHoro
MUHEpanbHbIMIA [JOO2BKAMU NOMMPONUIEH, a TAKXKE A0NONHATENbHBIX
NPUCMOCOBNEHNIA AN NPOKNAZIKK KaHANN3aUNOHHbIX TPYO KaK BHYTPU
noma, Tak 1 cHapyxu cornacHo DIN EN 12056, DIN EN 752

1 DIN 1986-100. dnametpbi cootsetcTaytoT CIT 30.13330.2012 BHyTpeHHMiA
BOAONPOBOZ U KaHaNM3aLws 3AaHA. AKTyanu3uposanHas pefakuns CHull
2.04.01-85%, DIN EN 1451-1. LLlymonornoLLaroLLme CBOMNCTBA CUCTEMbI
0TBEYat0T TPEdoBaHIsM Hopmariea VDI 4100 (LLlymosaumra B kBapTipax,
kputepuut 11 oLieHki) 1 DIN 4109 (LLymo3aLLiuTa B MHOrO3TaXHbIX 3[aHisIX),
MOATBEPX/EHbI POBEPO4HbIM CBUAETENBCTBOM VHCTUTYTA CTPOUTENBHON
chuankin um. dpayerxodepa, LLTytrapt, npotokon Ne P-BA 6/2006

(C WwymonormnoLLaKLLIMMY XoMyTamu kpenneHust) u P-BA 176/2006 (¢
00bI4HbIMI XOMyTami kpennenus BIFIX 1301).

Hopmbl

(CM30.13330.2012 BHyTpeHHIA BOAONPOBOA U KaHaNN3aLms 3AaHuii.
AxTyanusuposanHas pefakums CHull2.04.01-85".

BogocHabxeHue 1 KaHann3awus

DIN EN 12056:

CucTembl 683HANOPHON KaHANM3aLMK B 3JaHISIX;

YacTb 1: 06Lme TpeboBaHIs N0 0POPMIEHNID

YacTb 2: CucTeMbl ObITOBOI KaHann3aLui, NPOEKTUPOBAHWE U PacyeT
YacTb 3: JTNBHEBAs KaHaNM3aUns, NPOEKTUPOBAHIE 1 PACcHeT

YacTb 4: KaHannaaumuoHHble CUCTEMbI, NPOEKTUPOBAHWE 1 PacyeT
YacTb 5: MoHTaX, UCMbITaH1e, PYKOBOACTBO N0 3KCMyaTaumi v
npodunakTuke

DIN 1986-100:
BonooTeeagHie 113 30aHuil 11 ¢ y4acTKoB;
Hactb 100: JononnutensHble TpeooBarus K DIN EN 752 u DIN EN 12056

DIN 1986-3:
BonooTeeagHie 113 30aHuii 11 ¢ y4acTKoB;
Yactb 3: PykoBO/CTBO MO 3KCMyaTaLmi 11 06CIYKMBAHNID

DIN 1986-30:
BonooTeeagHie 113 30aHuil 11 ¢ y4acTKoB;
Hactb 30: TexHu4eckoe 06CNyXnBaHNe

DIN EN 752:
HapyxHaq KaHanusauus

DIN EN 1451-1:

MonumMepHble TPY6ONPOBOAb! AN BOAOOTBEEHIAS (C HU3KOI UMK BbICOKOIA
TEMMEPATypoit) B 3aaHuu — nonunponunex (PP);

Yactb 1: TpebosaHus K Tpy6onpoBoaam, (DACOHHLIM HaCTIM U
TPY60NPOBO/HON CUCTEME.

Texxudeckad Hopmauus «Cuctema LLymMonorsoLLAILLen KaHanm3aumn
RAUPIANO PLUS».
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CepTuchukatbl, Ka4ecTBO NPOAYKLMK

Ceprudpukar Z-42.1-223 HemeLKOro UHCTUTYTA CTPONTENBHON TEXHUKIA,
bepnuH.

Hapsay ¢ NOCTOSAHHbBIM COOCTBEHHBIM KOHTPONEM B COOTBETCTBMIA

C MONOXEHNSIMY 0 CepTUdMKaLmi B 061aCTu CTPOUTENBCTBA
OCYLLECTBASAETCS KOHTPO/b KA4eCTBa (A0NONHITENbHbIA KOHTPOSb)
t0HO-HemeLkum LieHTpoM nonnmepHbIx Matepuanos, Bropuoypr.
TpyGbl 1 (hACOHHbIE YACTV OTMEYEHBI 3HAKOM Ka4eCcTBa HE3ABUCUMOTO
CEPTU(UKALMOHHOTO OpraHa u Homepom ceptudmnkara Ne 7-42.1-223.

MonTtax Tpy6

OcyLLECTBASAETCS MO YKa3aHUSIM [JaHHOR TEXHUYECKOI MH(OpMALMN Npu
cobntoaern ykasanuii Gl 30.13330.2012, DIN EN 12056, DIN 1986, DIN
EN 752 1 VDI 4100 nmm DIN 4109.

YnpaBneHue Ka4yecTBOM NPORYKLMK

REHAU ceptuchuumposana cornacHo DIN ISO 9001 8 o6nactu

NHXEBHEPHbIX cucTeM 3aHns. CepTudnkathl AeACTBUTENbHBI KaK 419
NPOAYKLIUN, TaK 1 ANst TEXHUYECKOr0 1 KOMMEPYECKOro OT/ENOB.
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/ MOHTAX CUCTEMbI RAUPIANO PLUS

74 06pe3ka Tpy6 M cHATHE hacok

[©

YKopo4eHIe DACOHHbIX YaCTel He 0nyCKaeTes

1. Tp1 HEOOXOAMMOCTY MPOU3BOAUTE 0OPE3KY TPYO CTaHAAPTHBIM
TPYOOPE30M WIN HOXKOBKO C MENKUMI 3yObAMN.

2. Pesky cnenyet npon3soaunTs nof yrnom 90° k ocu Tpy6bl.

3. [inq noaKmo4eHIs K cucTeme Tpyo ¢ pacTpybami Ha KOHLAX C HUX
HEOOXOAMMO C MOMOLLBIO MHCTPYMEHTA 1A CHATUS (DACOK Wi rpy6oro
HanNmbHIKA CHATb (hacky nop yrnom okono 15°.

4. CHSITb 3ayCeHL{bl C KPOMKIA pa3pesa.

A

Mpn HA3KKUX Temneparypax yCUneHHbIA MUHEParbHbIMIA [OOaBKaMIA
MoAMUUMpPOBaHHbIA nonvnponunes RAU-PP | kak 1 nioboi apyroi
MaTtepuan CTaHoBUTCS 00J1EE XPYNKIM U HYBCTBUTESbHBIM K yaapam.

[©

32 CHET BblABWKEHNS TPYO 13 pacTpy6a Ha 10 MM KOMNEHCUPYHTCS
TEMNePaTypHble YanuHeHns. Ha kaxaom pactpy6e Tpyosl RAUPIANQ
PLUS moryT 6biTb, Takum 06pa3om, KOMNEHCUPOBaHbI TEMNEPaTypHble
YISIMHEHNS y4acTKa Tpy6bl A0 3 M (KO3 MULIMEHT TEMNEPaTYpPHOro
yanuHeHns Tpy6 cornacHo DIN 53752 coctaBnaet B cpeaHem

0,09 mm/(mK)B ananasone Temneparyp ot 0 °C go 70 °C).

bnarofaps onTUMN3MPOBAHHOMY COCTaBY MaTepuana crucTema
RAUPIANO PLUS oTnuyaeTcst npeBOCX0AHOI YIapHOiA BA3KOCTBIO MpYA
Hu3Kkux Temneparypax. Moatomy RAUPIANO PLUS 1meeT B MapkupoBke
3HAK «CHeXWHka» B cootsetcTaimn ¢ DIN EN 1451/1411.

7.2 Coepaunenus Tpy6 ¢ hacoHHbIMU YACTAMM

1. Q4MCTUTb OT 3arPA3HEHNIA YINOTHUTENBHOE KOMbLIO, BHYTPEHHIOK
MOBEPXHOCTb PacTpyba 1 BCTABNAEMBIV KOHEL TPyObl.

2. BcTasnsiembilii KOHeL, TpyObl CMasatb XIOKAM MbIIOM 11 BCTABUTH B
pactpy6 1o ynopa.

3. B 310M NONOXeEHMN Ha BCTaBNSIEMbIN KOHEL, TpyObl N0 KPOMKE pacTpyba
HAHECTU METKY KapaHJaLlom uni (riomMacTepom.

4.Y annHHbIX TpY6 (> 500 MM) BbIABUHYTH BCTBNISIEMbIV KOHEL, TPyObl
Ha 10 MM 113 pacTpy6a, 4T00bI 00ECTIEYUTH 3a30p ANS KOMMEHCALN
TEMMEPaTypHOrO PACLUIMPEHNS.

5. Y KopoTkux Tpy6 (< 500 MM) 1 (haCOHHbIX 4acTeil BCTABNSIEMbIN KOHEL
TPYObI NOMHOCTBIO 33ABUrAIOT B PACTPYO.

.l
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Puc. 7-1 BblgsuHyTs Tpyby U3 pactpyba xa 10 Mm 475 06ecredequns

KOMIeHcaLn1 TeMIEPAaTyPHOIO PACLLIMPEHUS

Puc. 7-2  [pumeHerne [BYXPACTDYOHbIX N HAABWKHBIX My@T

1. [IByxpactpy6Has mygra
2. HaznsuwxHas mygra

3. HenogsunxHbiii xomyT

4. Hanpasnsioumii XomyT
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7.3 Wcnonb30Banue o6pe3kos Tpyb

Mcnonb3oBatie 06pe3koB Tpyo (TPyObl C rAAKIMIA KOHLIaMK)
OCYLLECTBASAETCS C NPUMEHEHUEM [IBYXPaCTPYOHbIX UM HAZIBUKHBIX
MydT. Mpu ncnonb3oBaHui (acoHHbIX YacTeil AnnHa 0TPE3KoB Tpyb ¢
FNafKNM KOHLIOM He [I0MKHA NPeBbILaTh 3 M.

Mpwn aTom cneayeT cobioAaTh PEKOMEH/ALIAN MO KOMMEHCALAN
TEMNEPATYPHbIX YANMHEHWIA, N3NOXEHHbIE BbILLE.

14 Mocnegytowas Bpe3ka (DacoHHbIX YacTen

lMocneaytoLias Bpeska acoHHbIX 4acTel B YK MMEetLLACS

TPY6ONPOBOA BO3MOXHA C UCTONb30BAHMEM HALBIKHBIX My(hT. [Inst

37010 HEOOXOAMMO:

1. Ynanutb n3 cUCTEMbI y4acTOK HEOOXOAUMON JNNHbI: [NIMHA (DACOHHON
YaCT + 2 HAPYXKHbIX A1aMeTpa TpyObl.

2. YanuTb 3ayCeHLbl C KOHLIOB TpyO.

3. TToNHOCTBIO HAZBUHYTH HAZBIKHYHO MyITY HA CBOOOAHBI KOHELL
TPYyObl.

4. BcTasuTh B CUCTEMY (DACOHHYHO 4aCTb.

5. B 0CTaBLUMIACS NPOMEXYTOK NOA0OPATh OTPE30K HEOOXOANMON ANUHBI
11 334MCTUTb 060N

6. MONHOCTbIO HAZBUHYTh HA OTPE30K BTOPYH) HAZBIDKHYIO My(TY.

7. BCcTaBuTb 0TPE30K B pacTpyl (hacOHHON YacTu, a 3aTeM CABUHYTb
Ha HEro HafIBUXXHYI0 MyqTy, 06UNbHO CMa3aB OTPE30K TPYyObl
CUHTETUHECKIM XXUAKAM MbISIOM.

Puc. 7-3  YctaHoBKa ghacorHou Yactu

1 Hapmkxas mygra
2 O1pesok Tpy6bi
a, HapyxHiil namerp TpyObl
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15 MpucoeauHeHne BOA0OTBOAALLEH apMaTypbl K CUCTEME

CyLuecTsyeT Tpu cnoco6a NprUcoeauHeHNs BOA0OTBOASLLEH apmaTypbl

(Hanpumep, CUOHOB) K KaHaNM3ALMOHHLIM TPy6am UK (DACOHHbIM

yactsam RAUPIANO PLUS:

- nepexon RAUPIANQ PLUS,

- otog nop cucpor RAUPIANO PLUS,

- npsmoe npucoeanHeHne k acoqHoi vact RAUPIANO PLUS ¢
MOMOLLbH MAHXETbI ¢ rodpamu.

Mepexon RAUPIANO PLUS

Puc. 7-4 - Tlepexon RAUPIANO PLUS ¢ pe3uHoBoii yiiioTHUTESbHOM MaHXeTol

Bo Bpems MoHTaXa Heo6X0auMo:

1. BCTaBuTb MaHXeTy B pacTpyd Tpy6onpoBoaa i 0TBOAA NOJ CUGOH.

2. BHYTPEHHINe NOBEPXHOCTU (YNNOTHUTENbHBIE NIENECTKIA) MAHXKETHI
CMa3aTb XUAIKAM MbITIOM.

3. BcTaBuTh BHYTPb NaTpyboK BOAOOTBOAALLEN apMaTypbl (CCOHA).

Otsop nop cucphod RAUPIANO PLUS

Puc. 7-5
MaHXeTon

OmBog nog cnghor RAUPIANG PLUS ¢ pe3uHOBOI ynoTHUTESTbHOM

Bo Bpems MoHTaXa Heo6X0aumo:

1. 3aABUHYTb MaHXETy B pacTpyd 0TBOAA NOJ CUOH.

2. BHyTpeHHI1e NOBEPXHOCTY (YNOTHUTENbHbIE NENECTKM) MAHXEThI
CMa3aThb XUAKAM MbINIOM.

3. 3a[1BIHYTb B MaHXeTy Natpy6oK 0TBOAHOIA apmarypbi.



16 MpucoepuHeHne K YyryHHbIM U Apyrum Tpy6onposogam 7.7 MM6Koe NPUCOEAMHEHNE K KPbILUHOMY BEHTUNSATOPY

RAUPIANO PLUS

Puc. 7-8  [nbKoe npucoeqnHenne K KpbILLHOMY BEHTUTISTOPY
Puc. 7-6  [lepexos Ha qyryHHbie TDyObI TOM0 Xe Anametpa
Dy 110/Dy 110 [MGKoe NPUCOEAMHEHIE OCYLLECTBAAET NEPEXOL OT KPbILLHOTO
BEHTUNSTOPA K BEHTUNSALMOHHOMY ¢TSIy 13 Tpy6 RAUPIANO PLUS.

7

- /cnonb30BaHne MeHbLIEr0 KONYECTBA ACOHHBIX YaCTEN:
- COKpALLEHIE BPEMEHI MOHTAXA.

[MBKOe KOMOIHIPOBAHHOE NPUCO_ANHERME U3 nonunponuneHa (PP)
noaxoaut ansg Tpy6 RAUPIANO PLUS cneaytoliero amavetpa:

- Dy75

- Dy90

- Dy 110

Puc. 7-7 [epexon Ha 1pyby apyroro guamerpa Dy 110/Dy 90

1.8 MpoyncTKa cucTEMbI KaHaNM3aUUOHHbIX TPY6
MpucoeauHenue Tpyd RAUPIANO PLUS K KaHann3auuoHHbIM YyryHHbIM
TPY6ONPOBOAAM, a TAKXKE K Tpy6OnpoBOJaM W3 Ipyrux Marepuanos MexaHn4eckyto MPOYICTKY CUCTEMbI KaHANN3aLMOHHBIX TPYO
OCYLLIECTBASAETCS NMPY NOMOLLA CNEUMaNbHbIX NEPEXO0B. 3T NEPEXObI 00€CNE4MBAET YCTAHOBKA PEBI3MIA.
NPeACTaBNSOT COBOI YNNOTHEHUS U3 3aCTOMEPA, KOTOPbIE KpenaTcs Ha  [1ocne YCTaHOBKYM PEBI3NMA NAOTHO 3aTHYTb BUHTOBYHO KPbILLKY C
[NafIKoM KOHLE TPYObl C MOMOLLbH [BYX XOMYTOB. YCTaHOBNEHHbIM PE3UHOBBIM YMIOTHEHUEM.

CyLLeCTBYHOT Nepexo/bl ANs CEAYHOLLNX CyYaes:
- COeMMHEHS TPY6 paBHOro HapyxHoro anametpa (Dy 110/DN 110),
- COeaVHEHMS TPYD pasnnyHoro HapyxHoro anametpa (Dy 110/Dy 90).

_-m.

[epexofibl MOXHO MCMO/b30BATH Kak B HOBOM CTPOUTENLCTBE, TaK 1 Np
PEKOHCTPYKLIAW 3[aHNIA.

Puc. 7-9  Pesusug RAUPIANO PLUS

[©

Mpy MeXaHN4eCcKOA MPOUNCTKE He MPUMEHSITb YCTPOIICTBA C OCTPbIMUA
Kpasmin 1 BbICTYNamiA.




79 XomyT 00)XMMHOI C 3aMKOM Ans pacTpy6HbIX COEAUHEHUI

Puc. 7-9 XomyT 00XuMHOIA ¢ 3aMKOM [1/19
DACTDYOHbIX COBAUHEHNN

[MpUMEHEHIE 0OXXUMHOIO XOMYyTa C 3aMKOM NPea0TBPaLLaeT
NOBPEX/EHIE PACTPYOHbIX COEAMHEHNI NP MOBLILLEHHBIX HArPY3KaX.

JlaHHbI/ 00XIMHOIT XOMYT NIErko YCTaHaBNMBAETCS Ha TpyGy
NErko IeMOHTUPYETCS B Clly4ae Heo6xoauMocTy. Tpu npasubHOM
C TEXHINHECKOI TOYKM 3PEHISH MOHTAXE TEPMINECKNE YANMHEHR
Tpy6ONPOBOJOB HE OKA3LIBAOT BAMSHIA HA CUCTEMY.

06nacTin nprUMeHeRs:

- CIICTEMbI BHYTPEHHEN INBHEBOI KaHANM3aLMN B 3[aHNSIX BbICOTON [0
20 M BKJH4NTESBHO;

- Ha CTOSKAX, NPOXO/sLLX 663 OTBOAOB YEPE3 HECKOMBKO ATaXEN;

- Ha TpyboNpoBO/ax B MeCcTax 00pa3oBaHus 00PATHOr0 NOANOPa;

- Ha PacTpyOHbIX COEAMHEHUAX NPU ANNTENbHBIX BHYTDEHHUX
HaNPSHKEHSIX.

B cucTemax BHYTPEHHX NMBHECTOKOB Ha CTOSIKAX HEOOXOAMMO Y4UTbIBATL
BO3MOXHbIE 13ribbl N0 AeCTBUEM NPOAOLHON Harpy3kiA. ns 3auT
CUCTEMbI OT echopmMaLii HeobXoaUMO Mo BCeiA NMHE TPYOONPOBOAA Ha
KaXX0M COENHEHMI YCTaHABNMBATL XOMYTbl OOXKIMHbIE C 3aMKOM [
PACTPYOHbIX COBAUHEHWIA.

YCTaHOBKa [JaHHOTO 0BXIIMHOr0 XOMyTa NPe/oTBPaLLaeT BbICKaKMBaHIe
3N1BMEHTOB [Ipyr U3 pyra B MECTax PacTpyGHbIX COBUHEHMIA.

XOMyT 0OXVMHON C 3aMKOM A5 paCprﬁHbIX COEVHEHNIA NOCTABNSAETCA
B KOMMEKTE C KPENexom, 4710 06ecneynBaet 6b|CprII7I 11 MpoCTON
MOHTaX.

710 Mpoknagka Tpy6 B lWiaxTax

B MOHT@XHbIX LaxTax Tpy6bl 1 hacoHHble YacTih RAUPIANO PLUS moxHo
NpoKnazbIBarb 6e3 A0NONHUTESNbHBIX MEPONPUSTHIA MO LLYMO3ALLNTE.
TonbKo B 0C00bIX Cyyasx (Hanpyumep, NPONOXeHHas BHYTPYU NBHEBas
KaHanu3awuus) TpedyeTcs TenIou3onaLNs 1 3aLuta 0T 06pa3oBaHms
KOH/eHcarTa.

Mpoxo/bl TPY6 4EPe3 CTeHbI 1 NEPEKPLITAA ANA LyMOU3ONALMI CeayeT
NpeaycMaTpuUBaTh C NPUMEHEHINEM 0ObIYHbIX HETrPOCKOMAYHbIX

TENNO0- U30NALMOHHBIX MATEPINANOB, YTOGI aKyCTUYECKIN PA3AeNTh
TPY6ONPOBO/LI 1 CTPOUTENbHbIE KOHCTPYKLUN.
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E

Mpoknapka Tpy6oNpoBOLJOB B KUPNNYHOI KNagKe

BbINONMHEHNE HULL 11 KaHANOB CReayeT Npon3eoauTb cornacHo: DIN 1053
1 CM 30.13330.2012

- KaHanbl B Knazike Cneayet BbINonHATL Takum 06pasoM, HT00bl Tpy6onpoBoz,
MOT ObITb MPONOXEH 683 BHYTPEHHINX HANPSHKEHNIA.
- CnenyeT n36erarb 38yKONPOBOAALLIAX MOCTIKOB MEX [y TPy6Oit 1 KNaaKo.

Ecrm Tpy6bl GynyT 3a4enbiBatbCs 6e3 NPUMEHEHNS apMUDYHOLLNX YCTPOICTB
(Hanpuwmep, WTYKaTypHOIA MK METaNANYECKON CETKI) U 683 060/104KH, TO
Crneayer:

- TpyObl 1 (DACOHHbIE YaCTV NPeaBAPUTENBHO 06MOXNTH CO BCEX CTOPOH
TUOKIMI MATEpUanamu, HanpruMep, CTEKMO- Ui MAHEPABHOI BATOR Wi
00bI4HOI TEMMON30NALUOHHOIA 000N04KON.

- B cnyyae yctpoiicTBa 0CHOBAHWS MOJ LUTYKATYPKY CedyeT NpeasaputensHo
MPUKPbIT KaHaM, HaNPUMED, MUHEPANbHOI BATOM. 3a CHET 3T0r0 Npy
HAHECEHUN LUTYKATYPKM MOXHO 136€XaTb BO3HIKHOBEHS 3BYKONPOBOASLLNX
MOCTUKOB MeXZy TpYOOil W KNaaKoi.

- B mectax, rae 3a CHeT noCTOPOHHIX UCTOYHUKOB TEM/a BO3MOXHO MOBbILLEHME
Temneparypel cabiwe 90 °C, cneayeT 3awmiiarb TpyObl 1 (haCoHHbIE 4acTh OT
neperpesa 3a CHET YCTPONCTBA AONONMHATENBHON TEMNON30NALNAM.

112
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Mpoknaaka Tpy6 B 6eTOHE

B cnyyae 6eTOHMPOBAHIS PEKOMEH/YETCS NPOU3BECTM aKYCTUHECKYHO
N30715LNK0 TPYO OT 3NIEMEHTOB KOHCTPYKLMIA 33 CHET NPUMEHEHNS
00bI4HOIA 3aLLNLLIEHHON OT BNIari 3BYKOU30NSLWINA TOALLMAHON COS
oonblue 4 MM. Tem He MeHee, NPUXOAUTCS CHIATATHCS CO CHUDKEHNEM
3BYKOM30MPYIOLLIX CBOWCTB.

- OTpesku TpybONPOBOAOB CNEAYET 3aKPENUTL TaKUM 00PA30M, 4TOObI
NPeSoTBPATATS M3MEHEHME VX [IMHBI 32 CHET TEMMEPATYPHOTO
YOTIMHEHNS NPy GETOHUPOBAHIK.

- [lpu npoknake Tpy6onpoBoaa CreayeT CeauTb 3a Co3aaHNem
KOMMEHCALMOHHbIX 3230p0B Z0CTATO4HOI0 pasmepa.

- 3a30p B pacTpybe HeoOX0MMO 3arepmMeTU3NpoBaTh KNenKkoi NEHTOA,
4TOObI Ty/a HE MPOHUK GETOH.

- [lepes BETOHMPOBAHMEM HYXHO 3aKDbITb OTBEPCTUA TPYO.

A

YMEHbLLUIMTL BO3/IEICTBUE BECA GETOHA HA TPYOONPOBOALI BOSMOXHO
32 CHET Mep Mo nepepacnpeeseHinio Harpy3ok, Hanpymep, 3a CYeT
MCNONb30BAHNS:

- aPMATYPHOIA CETKIA, NPOCTABOYHBIX KPOHLLTEIHOB,

- HECYLLMX KOPOOOB,

- KOHConeit.
Kpome Toro, He 40MyCKaeTcst X0AuThb Mo NOBEPXHOCTY TPYO npu
0ETOHMPOBAHWIN.




713 lMpoknapka B NOABECHbIX NOTOMNKAX

B ¢BSA31 ¢ MCMOMb30BAHUEM CTIELMANEHOT0 000PYA0BaHIAS NPOKIa/Ka
TPpy6 B MOABECHbIX NOTONKAX TPEOYET AOMONHUTESbHBIX MEPONPUSTUIA MO
LIymMO3aLLuTe.

J1v meponpusTUa JoMKHbI cooTBeTcTBOBaTH VOB HacTh C, DIN 18380/
DIN 18381. LLlymon3onauus npou3soanTcs 3QMEKTUBHBIMI KOXYXaMI
(Hanpumep, 13 BCMIEHEHHOrO MaTepIana ¢ OTKPbITLIMY NOpaMi Uik
MVHEPaNoBaTHbIX MATOB C TOMLMHONM 0K0M0 30 MM B 3aLLIMTHOIA
060n04ke 113 ToncToi honbrin). MOCKONbKY B 3TUX CIyYasx peyb et 0
KOMIIEKCHBIX MOTOMOYHBIX CUCTEMAX MHXEHEPHBIX KOMMYHUKALWIA, TO
Creayer NpUagpKMBaTLCs PEKOMEHAALMIA N0 LWYMO3aLLMTE U3rOTOBUTENS
MO/JBECHBIX MOTOMKOB.

714 lepecevyeHne MeX3TaXHbIX NePeKPbITUIA

MpoXofb! B NEPEKPLITUAX CNIEAYET YNOTHSTL BNaroHeNPOHULAEMbIMU 1
3BYKOM30MMPYHOLLMMM MaTepUanamy.

Ecnu Ha non yknaabiBaeTcs ropsymil acansr: 0TKPbITbIE y4aCcTKM
TpY60NpoBOAA HEOOXOAMMO 3ALLNLLATH LLIAMOTHON 06CHIMKOIA, 3aLLATHO
TPY6OI UKk 060pA4NBAHNEM TEMNOUSONALMOHHBIMU MATEPUANAMA.

7115 Wcnonb30BaHue B Ka4eCTBE BHYTPEHHUX JIMBHECTOKOB

Mpu NpoKnazake Tpyd BHYTPI 31aHNS B KA46CTBE NBHECTOKOB
CYLLIECTBYET OMACHOCTb 06PA30BaHIAA KOHEHCATa.

KoHpgHcat 06pasyeTcs, 6Ciu, Hanpumep, 3-3a X0N0fHO! [0XAEBO
BO/bI TEMMEPATYPA CTEHKY TPYObI ONYCKABTCS HIKE TeMnepaTypbl TOHKIA
POCHI OKPYXKAIOLLEro BO3ayxa. B aToM cilyyae Bfiara 3 OKpy)XaoLLero
BO3/1yXa BbiNafjaeT Ha NOBEPXHOCTM TPYGbl B BIAZE POCHI.

M03ToMy B 3jaHUN BCE y4acTKN TPYOONPOBO/OB, HA KOTOPbIX

MOXHO 0X1aTh 00Pa30BaHiie KOHAEHEATa, HEOOXOAMMO 3aLLMLLATL
NapoHENPOHILIAEMON 0B0I04KOIA 13 TENNION30NALMOHHOMO MaTepuana.
OT n3onauwn Tpy6onpPOBOAOB B NOABANE MOXHO 0TKA3aTbCs, ECTN HET
0MAcHOCTV 00PA30BaHNst KOHEHCATA.

Kak npaiAno, 310 0THOCITCA K MPOKNAZKe OTKPbITHIX TPYOONPOBO/I0B
NVBHECTOKA B HEOTANMBAEMbIX N0JiBANAX.

Matepuanb! Ans M30NALMK OT KOHAEHCATa

B Ka4ecTBe Matepuanos Ans U30nsUMi 0T KOHAEHCATa PeKOMEH1yeTCs

NCMoNb30BaTh MaTepuabl ¢ 3aKPbITbIMU MOPaMIA C BbICOKUM

COMPOTUBNEHUEM NAPONPOHULIAHIKD . ECIIM XXe CNONb3YHTCs MaTephanbl

C OTKPbITIMIA IOPAMK W BONOKHUCTbIE MaTepuarbl, To OHW [OMKHI

MMETb NPOYHO NPUKNEEHHYH) K HUAM NAPOHEMPOHNLIABMYH 3ALLUTHYIO

HapyXHYH0 060M04KY.

- Bce MecTa CTbIKOB, LIBOB, CONPSKEHNIA 1 KOHLIOB TPy CriefyeT
COEAVHSITb TEPMETIYHbIM LBOM.

- B mecTax kpenneHus criefyeT Bbpe3aTb U30NALMIO.

- Heobxoumo HaTHYTb NOCKYT N30MSILMOHHOMO MaTepiana Ha
KDEMNIEHE 1 TEPMETIYHO CKNENTb C MPUNEratoLLyM U30NALMOHHbIM
Marepuasnom.

Kpennenue Tpy6onpoBo0B BHYTPEHHErO JIMBHECTOKA

[ng npeoTBpaLLeHIs BbICKaNb3bIBaHIS YacTeil TpY6onpoBoaa
He06X0MMO YCTaHABNNBATL XOMYT 00XUMHON ¢ 3aMKOM 7151 PacTpyOHbIX
coenyHermi (cm. pasaen 7.9).
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8 TEXHWKA KPEMNNEHNA RAUPIANO PLUS

[ins 06ecneyerst ONTUMANbHOM LYMOU30NALIAN UCNONb3YiATE NPK
MOHT&XXe TONbKO LyMONornoLLaroLLme XomyTsl ang Tpy6 RAUPIANO
PLUS. KaHanuzauyoHHble Tpy6sl RAUPIANO PLUS gomxHbl
NPOKNaabIBaThCs 683 BHYTPEHHNX HANPSHKEHIAI.

8.1 XomyTbl

3anaTeHTOBaHHbIIA LLIYMOMNOTTIOLLAIOLLMIA XOMYT COCTOUT 13 OMOPHOIA 11
0OXIMHOIA 4acTW. Kak Npasiuno, A0CTATOMHO O[JHOMO XOMYTa Ha 3Tax.

[inst MOHTaXa HE0OX0ANMO:
1. 06BECTI 0OXIMHOI XOMYT BOKDYT TPYObI U 3aLLENKHYTh €ro.
2. CMOHTVPOBATb 0MOPHbIA XOMYT Ha CTEHE.

locne MoHTaXa 00XIMHOI 3NEMEHT NONHOCTBI0 NEXNT Ha 0rnopHoM, 3a
CYET 4ero AoCTuraeTca onTumaibHOE LLYyMOMOrTIOLWEHNE.

Puc. 8-1  CMOHTVDOBAHHbIN OTKDbITBIN OMOPHBIN XOMYT

[©

B 3amke 0nopHoro xomyTa pasmeLLieHa npocTaska, NpeaoTBpaLLaoLias
M/I0THOE NMPUMBbIKAHIE XOMYTa K TpyOe. Takum 06pa3om 06ecneynBaeTcs
CHIDKEHIE aKyCTUYECKON CBA3M.

3. OTKPbITb OMOPHbI XOMYT U YCTaHOBUTL TPYOY C 0GXKIMHBIM XOMYTOM.

Puc. 8-2  YcTaHoBKa 1pyObI
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Puc. 8-3  LLlymonorsowaroLuit XomyT B CMOHTUDOBAHHOM COCTOSHIN
8.2 Cxema KpenneHus CTOSKOB

Cxema paunoHanbHOro KpenneHis CTosika 13 wymonoroLatoLLyX Tpy6
RAUPIANO PLUS npenctaBneHa Ha pucyHke (cm. puc. 8-4).

Mepexop ¢ BEPTUKANbHOr0 Ha rOPU30OHTaNbHOE HanpaBneHue

1. Mepexof; ¢ BEPTUKANbHOIO Ha ropU30HTANbHOE HAaNPaBNEHUE CReayeT
npefycMaTprBath ¢ NOMOLLIO IBYX OTBOLOB NOJ YoM 45° 1
YCMOKOUTENbHOr0 y4acTka (mpsmoro otpe3ka Tpydbl RAUPIANO PLUS
AnuHoi 250 Mm).

2. [Ins yMeHbLUEHNS PACCTOSHIS OT NOTOSKA 10 FOPU30HTANBHOMO
y4acTka pacTpy6 nepeoro 0T80a Nof 45° MOXET ObITb YTOMMEH
B NEPEKPbITHE.

3. [Tpu HEOBXOAUMOCTIA YCTAHOBUTL MPOTABONOXAPHYHO MaHXETY.

Cnepytowue ataxu

1. Mocne npoxofa Yepes NepekpbITIAE YCTAHOBIUTL TPOWHVIK.

2. Tpyoy RAUPIANO PLUS s npoxoia 4epes nepexpbITne Ha
CeQyHOLLNI 3TAX 0TPE3aTh 11 BCTABUTb B TPOMHUK.

3. YCTaHOBNTS LLYMOMNOMTIOLLAOLLMIA XOMYT NOZ, MOTONKOM Ha TPpYOY
RAUPIANO PLUS.

4. Tlof 3TVIM XOMYTOM Ha PacCTOAHIM OKONO 2/3 [nHbI TPYOb
CMOHTUPOBATb CKOMb3SLLMIA XOMYT.

[©

[LlononHuTenbHoe KpenmneHue He Tpebyetcs. TDOMHUK Ha 3TaXe Uk Npoxoj
4Yepe3 NepeKpbITIA, BbINONHEHHbIA KOPOTKIM 0TPE3KoM (< 500 MMm) He
TPEOYIOT HUKAKOTO KDEMEHNS.




AnbTepHaTUBHbINA NPOXOJ Yepes3 nepexkpbITHe

[Insi npoX0/10B 4Yepe3 NepexpbITIAS Ha aTaxax MOryT UCTONb30BATLCS
TaKKe KopoTkie TpyObl. Mp1t 9TOM cXxema KpenmeHius 0cTasTes

HEN3MEHHOM.

HononuutensHoe Kpennexue

[Ins npeoTBpaLLgHIs pasbeHEHIS TPYO B CTOSIKE CRyxaT
JI0NONHUTENbHbIE 00XIMHBIE XOMYTbI, YCTaHABNMBAEMbIE CPaA3Yy MOJ
LIYMONOrOLLAMOLLMMIA XOMYTaMMU:

- B O/IHOKBAPTUPHbIX 0MaX TOMbKO Ha BEPXHEM JTaXe,

- BO BCEX OCTa/IbHbIX JOMaX — Ha KX 0M TPEThEM 3TAXE.

oK. 2/3 BL

ok. 2/3 BL

oK. 2/3 BL

makc. 10 x da

Puc. 8-4  Cxema ycTaHoBKy CToSKa

0OXNMHOI XOMY T

OMOPHbIN XOMyT

CKOTIb3ALLNIA XOMYT

OOXNMHOI XOMYT ([OMONHATENIbHOE KDENTIBHNE)
HEMoABMKHas 0nopa

Kkopotkue oTpeskn RAUPIANGO PLUS (BL < 500 mm)
MOHTaXHas [yInHa

AnameTp Tpyobl

8.3 Cxema KpenneHusi ropu3oHTanbHbIX TPy60NpoBoaoB

Cxema paunoHanbHOro Kpennerist ropy30HTasbHOro Tpy6onpoBoza u3
wymonornowiatowyx Tpy6 RAUPIANO PLUS npeacTaBneHa Ha pricyHke
(cm. puc. 8-5).

[©

LLlymonornoLiatoLLI1e XoMyTbl Ha FOPU30HTaNbHbIX TPY6ONPOBOAAX
YCTaHaBNMBATb He TpeGyetcs.

- [opu30oHTanbHbIE y4acTkn (AnuHoil He 6onee 10 HapyXHbIX AUAMETPOB
TPYObI) KPENdTcs ¢ YCTPOCTBOM HEMOABWXKHBIX ONop PAAOM C
pacTpyoamu.

- [1pn MoHTaXe 60M1ee ANMMHHBIMI 0TPE3KaMK (ANMHOI 6onee
10 HapyXXHbIX ANAMETPOB TPYObI) CREAYET YCTAHABNNBATL
JOMOSHUTENBHO CKONMb3ALLNE XOMYThI:

- PacCTOsHWE MeX[Y HEMOABWXHOIA ONOPOIA 1 CKOMb3ALLMM XOMYTOM
He [JOMKHO NPeBbILLATb IECATUKATHOTO AnameTpa Tpyobl d,
(cm. puc. 8-5): pacctoatie < 10 x d..

makc. 10 x dg

1 2

Puc. 8-5 Cxema MoHTaxa ropn3oHTasibHoro Tpy6onpososa
1 HenogsuxHas onopa
2 CKOTb3SLLMIT XomyT
d, qmamerp Tpyob!

8.4 0Tpe3kun Tpy6 U (hacoHHbIE YacTH

Ecnu cuctema opmupyeTcst U3 KOPOTKIX (haCcOHHBIX YacTelt unu Tpy6

Heo6xo1Mo:

- C MOMOLLbHO HEMOABVKHbIX ONOP NPEAOTBPATUTL PAa3beanHEHIe
netanei;

- 3aLLMTUTb 3aryLLKIA PAcTPYOOB OT 1AX BbICKAMb3bIBAHMS.
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9 [TPOKJIAZLKA B TPYHTE CUCTEMbI RAUPIANO PLUS

RAUPIANO PLUS noaxoauT s npoknaaki B rpyHTe. [lonyckaetcs

NPpoKnaaka prﬁ BHYTPW 1 BHE 3[aHNA. HDOKJ'Iaﬂ,Ka prﬁ [0JDKHA 0TBE4aTb

CTATMYECKIM TPEOOBAHNAM.

Hopmbi

[ng npoknaziku Tpyo CReayeT NPUHATE BO BHUMAHIE CNeayHoLLne 1
MPOLUTMPOBAHHbIE B OMOMHEHN HOPMbI, B 0c06eHHOCTH DIN EN 1610.
972 HopMa OMUCHIBAET NPOKNAAKY 1 MPOBEPKY TPY6 1 KaHanoB, KOTOPbIe,
KaK Mpasurio, YNIOXKEHbI B TPYHTE U SKCMYaTUPYHOTCS HIKE YPOBHS
[PYHTOBIX BOL,.

DIN EN 1610

AxTyanuanposaqHas peaakuys CHUM 2.04.01-85%»
DIN EN 12056

- DINEN 752

- DIN 1986

Jonyck 7-42.1-223

Hopmatus ATV pasgen A 127

9.1 06wue TpeboBaHus

Cnenyet cobnioaarb 00LLIEN3BECTHbIE NPaBINA NPOKNAAKN
Tpy6onpoBoAos. Creayer 06ecne4nBarb 0CTOPOXHOE 1 GEPEXHOE
o6patLieHme ¢ Tpybamu 1 DaCOHHBIMIA YaCTSMU MY TPAHCTOPTUPOBKE,
XPaHEHUN 1 YKNaJIKe.

MoHTax Tpy6onpoBO0B JOMKHbI OCYLLECTBASATL TONBKO CTIBLUANUCThI,
KOTOpbIE BNAZEHOT ONbITOM MOHTAXa NONUMEPHbIX TPYO.

E

9.2 TpaHweu ans yknaaku Tpy6onpoBoaos

(CM30.13330.2012 «BHyTpeHHIit BOAONPOBOA 1 KaHANN3aLWs 3[JaHWA.
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Cnefyer npuHsTh BO BHUAMAHNE:

- WHCTPYKLWY 10 TeXHUKe Ge30MacHoCTH,

- NpaBuna JOPOXHOrO [BIKEHIS,

- 0CO6bIE UHCTPYKLIM K NPOKTY NP UX HAAYMN,

- CrewunanbHble YKasaHus, KOTopble 3aHECEHbI B HCTPYKLMN U
TEXHIYBCKNE CBOZbI NPaBUL.
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Puc. 9-1  Cxematndeckoe n306paxeHne pacronoxenns TpanILIen

1 [losepxHocTh 10 Bbicota nepexpbitns TpyObl
2 HwxHss nnockocTs 11 TosynHa cniosi 0TChINKM
LIODOXHOIO MokpwITusg 12 TosiiiuHa ¢ios ¢ Tpyoost
NI CKOMb3SILLIErD 13 [ny6uxa TpaHiLen
cnios (ecim umeetcs) — a  TOMLLYHA HIXKHErO CJ1051 OTChIMKN
3 CTeHKu TpaHiLen b TonmunHa BEPXHEro C/108 OTChIMTKY
4 OcHoBHas 3acinka ¢ To/LLMHA MEPEKDHITHS
5 Criovt nepexpbITus 0D HapyxHbiit guavetp
6 bokosas otchinka
7 bokoBasi nofchbinka
8 [logcewinka
9 [JHo TpaHiuen

YCTPOICTBO TPAHLLER [N YKNazku TpY6 JOMKHO 0TBEYATb TPEOOBAHUAM

DIN EN 1610. Mpw atom cneqyer:

- 00€Cne4mTb YCTOMYMBOCTL OTKOCOB TPAHLLEN KPEMTIEHUEM (MOANOpaMNA)
WA APYTAMIA KOHCTPYKTUBHBIMU MEPONPUATUAMM;

- MOATOTOBUTH [IHO TPAHLLEN C HEOOXOANUMbIM YKIIOHOM;

- B MECTaX CTbIKOB TPYO BbINONHUTL HEOOXOAUMBIE YryOneHus B
HUDKHEM CII0€ OTCIMKY UMK B IHE TPAHLLEW, 4TOObI YNIOXMTh BCH)
HUTKY TpyO;

- Cnieayer 00ecnequTb NPAMONMHENHOCT YKNAZK:;

- 3alWTUTb [IHO TPaHLLIEW OT BO3AENCTBIS MOPO32;

- HI MOBEPX, HU NOA TPYOOMPOBOAb! HE MPOKNablBaTb 3aMep3atoLLuil
Matepuan;

- YOAnUTb 0A@XAY KPYTOCTE TPAHLLEW TakuM 06pa3oM, YTO6bI
TPY6ONPOBOA He Obln NOBPEXEH 11 HE 3MEHIN CBOETO MOMOXKEHNS.



9.3 Cnoi rpyHTa, B KOTOPOM YNOXeHbI TPY6bI

Cnoii rpyHTa, B KOTOPOM NPONOXEHBI TPY60NpoBoasl RAUPIANO PLUS
06pasyHoT:

- CJI0/ NOACHINKHK,

- Cr0ii GOKOBOWI OTCHIMKM,

- CJ10/1 NEPEeKPbITIAS.

[©

Crenyer TWATeNbHO BINOMHATH YKNAAKY TPYO, TaK Kak 310 BANAET Ha
HECYLLY0 CMOCOBHOCTb TPYGONPOBOAOB.

TpaHLLes [omKHA ObITb BbINOHEHA COOTBETCTBEHHO CTATUYECKOMY
PACYETY HA OCHOBE JOKYMEHTOB MPOEKTa. Takue akTopbl, Kak rpyHTOBas
BOZA VN YOANEHVE KPEMNEHNS HE JOMKHbBI BIINATb Ha HECYLLYHO
CNOCOGHOCT, YCTONYMBOCTL UMW MOMOXEHNE TPYO B TpaHLLee. B cnyyae
BO3/EACTBIS 3TIX (haKTOPOB TPEOYHOTCS AOMONHUTENbHbBIE MEPOMPUSTYSA,
4T00bI N30€XaTb CMELLEHUS MaTephana 3achinku.

9.3.2 Cnoit rpyHTa, B KOTOPOM YNOXeHbI TPY6bI.
Matepuan 3acbinku

931 Marepuanbi gns 3acbinku Tpy6onpoBogos

[MpuMeHsiemMble MaTepuarsl JOMKHbI COBMAAaTh C YKasaHHbIMU B
MPOEKTE. 370 TaKxXe Kacaetcs NpUNeraroLLyx rpyHToB, NPUrogHoCTb
CNONb30BaHNA KOTOPLIX A0JXHA NMPOBEPATHCA.

[p1 BLIOOPE MaTeprana, pa3Mepa ero YacTuLl, a TakKe KpernneHus
CNeayer y4uTbIBarb:

JameTp TpybOonpoBO/OB,

Marepuan Tpy6onpoBoaos,

TONLLAHY CTEHKM TPYBONPOBOAOB,

- CBOWCTBA rpyHTa.

Martepuans! ans 3acbinku tpy6onposogos RAUPIANO PLUS He fomKHbI
COAEPXKaTb YacTiLbl, pasmepom bonee 22 mm. Cneayet y4nTbiBath
Tpe6osaHus DIN EN 1610.

3acbinka BKYaeT MOACHINKY, GOKOByPO OTCbIMKY 11 CNOV NEPEeKPbITHS. |_|_|I/Ipl/IHa CNnos, B KOTOPOM YIOXEHbI prﬁbl, 0/DKHA COOTBETCTBOBATH LUVPUHE

TPpaHLen.
Marepuan 3acbinku Martepuan 3acbinku Martepuan 3acbinku
Tun 1 Tun 2 Tun 3
KoneTpykums 2 Pl = 7
] oo S5 I
SE o uEE Lol
de s oSS oY |
oSS 58 Eo L LE,
C o2 e %0 - - -
a  HwxHuit cnoi
b Bepxuuii cnoit b BepxHuii cnoit b Bepxuuii cnoii
0D HapyxHblit [uameTp TpyGe 0D HapyHblii awameTp Tpyobl 0D HapyxHblit anametp Tpyoel
NpumeHenne - NOAXOANT 715 NNHOO 30HbI - TOAXOAWT NS PaBHOMEDHBIX, - NOAXOANT 191 PABHOMEPHBIX,

TPy60oNpOBO/0B
- Tpy6a AomKHa 6biTb 3adMKCMpOBaHa No
BCEil ee fNnHe

OTHOCUTENBHO PIX/bIX U
MESKO3EPHNUCTbIX TPYHTOB

- Tpy6a oomKHa ObITb 3aDUKCUPOBaHa No
BCEI ee IMHe

OTHOCUTENBHO MENKO3EPHUCTbIX FPYHTOB
- Tpy6a AomKHa 6bITb 3adMKCMPOBaHa No
BCEil ee fNnHe

HuxHui cnoi
a

- HOpManbHOe COOTHOLLIEHIE MPyHTa:
a>100 mm

- CKanbHble rpyHTbl:
a>150 MM

- Tpy6a NIeXuT HEeNoCPeACTBEHHO Ha IHE
TpaHLen

- Tpy6a NexuT HenocPeACTBEHHO Ha He
TpaHLen

BepxHwuii cnoit
b

OnpeseneHye TONLLMHbI 110 CTATIYECKOMY
pacery

OnpezeneHne TONLLHbI 10 CTATYECKOMY
pacery

OnpesieneHye TONLLHbI 110 CTATYECKOMY
pacery

Tabn. 9-2 Tunbl CI106B yKAaaKN TDYO

Oco6eHHoe UCMONHEHUE 3aCbINKU MU HECYLLEH KOHCTPYKLUHK
Mpn [iHe TpaHLLEN C HEOOMbLLON HECYLLER CNOCOBHOCTBIO, HAMPUMED, TOPM WK NIbIBYH, HEOOXOAUMbI CREAYHOLLIAE MEPONPUSATIAS, HAanpUMep:
- TPYHT 3aMeHUTb APYTUMIA MaTepuanami,

- MoAAepXath TpyBONpoBO/ CBASMU.
9TV MeponpuaTUS MPOIU3BOAAT B TOM CIyyae, 8CI 11X HEOBXOAUMOCTb NOATBEPKAEHA CTATUHECKIMIA PacyeTamu.

RAUPIANO PLUS



9.3.3 3acbinka

4700bI NPEAOTBPATUTL OCAAKY MOBEPXHOCTU 1 OCALKY BCETO MPYHTA,
CNEayeT cobMaaTh COOTBETCTBYHOLLVE TDEOOBAHIS NPOEKTAPOBAHIAS.
9.34 YnnotHenue

GTeneHb ynioTHeHs A0MKHa COOTBETCTBOBATL CTATUHECKOMY PacHeTy
Ans Tpy60NpPOBOLI0B.

[©

- Ecnu Heobxoaumo, cneayet npou3BeCTY BPYYHYH YNINOTHEHIE
MOKPbITUS N0f TPYOOIA.

- MexaHn4ecKoe ynioTHeHIe MOXET NPOBOANTLCS TOMBKO B TOM CIy4ae,
ECMN CNOR UMEET TONLLMHY 30 CM HaZ, BEPXHEN KDOMKOI TPYObI.

- Bbibop ycTpoiicTBa YNNOTHEHMS, KOIMYECTBO XOA0B NPU YMOTHEHIN,
a TaKXKe TOMLIMHA CNOSt YNNOTHEHIS A0MKHbI COOTBETCTBOBATb
Matepuany ynnoTHeHs 1 Tpy6onpoeoay.

- YNNOTHEHe OCHOBHOIO 1 6OKOBOIO COEB MpY MOMOLLA
3aLUNAMOBbIBAHNS J0MYCKAETCS TONKO B UCKIOHUTENBHBIX Cy4asx
NP HECBA3AHHbIX TPYHTaX.

9.4 lpucoesuHeHus K COOPYXEHNAM

MpUCOBIHEHNS K COOPYXKEHUSM (HAanpuMep, LaxTam) cnefyet
BbINONHSATh NOJABKHbIMY.

CneflyeT NpUMEHSITb COOTBETCTBYHOLLIME TPY6amM CUCTEMbI NPUCOBANHENS
K LaxTam.

YNnoTHeHNs Mexay Tpy6onpoBOAaMIA 1 CUCTEMON NPUCOEAMHEHNS
0epeT Ha cest BCTPOBHHOE B CUCTEMY NPUCOEAMHEHNS PE3UHOBOE
YNNOTHATENHOE KOMbLIO.

30

9.5 WcnbiTanue ynnoTHeHni

E

VcnbiTaHne ynnoTHeHNiA fomkHo nposoauTbest cornacHo DIN EN 1610,

McnbiTaHine yNnoTHEHUIA NPOBOAWTCS NMOCIE yaAANEeH!s KPEnneris 1 nocne
3aChINKN TPAHLLEW.

FmapaBnuyeckoe ucnbiTaHne

1. TIpon3BeCT 0CMOTP 11 3arepMETU3NPOBATL BCE OTBEPCTHA.

2. BetBy Tpyb 1N ONPEAEneHHbIe y4acTKu TpY6 MeIeHHO 3anoHUTL
BO/10/ 1 NONHOCTbH ONOPOXHMT.

3. Tlocne JocTkeHna uenbitarensHoro fasnexHus s 0,5 6apa Bblaepxars
Bpems 1 4ac.

4. 3aTeM BblEPXaTh VCTbITATENbHOE faBneHue 0,5 6ap B TeYeHme
30 MuH. Ecnv Heo6x0aMMO BOCTONHUTL NOTEPY BOAbI.

VcnbiTaHie NpoiaeHo, ecnu ONONHUTENbHBIIA Pacxof BOAb! Ha
KBaaparTHblii METP BHYTPEHHEN MOBEPXHOCTY TPYObl HE MPeBbICUN

CreaytoLLmMX 3HA4EHMI:

- Tpy6onpoBoAb 0,15 nuTpa;
- Tpy6onpoBOAbI C LLAXTamu 0,20 nupa;
- Tpy6onpoBObI C LUAXTAMIA 11 PEBUUAMY 0,40 nurpa.

lHeBmaTHyeckoe ucnbiTaHue
AJ'IbTepHaTI/IBHO MOXET NPOBOANTLCA UCTbITAHIE CUCTEMbI BO3AYXOM.

A

[13-32 NOBBbILLEHHOO [1aBNIEHNS BO3YXA 3aMOPHbIE ANEMEHTbI AOMKHbI
O0TCOEANHATLCA.

CJ'IB,[lyeT 00paTNTb BHYMAHWE Ha TBEP/I0E U NIOTHOE KPENmeHue
3dlMOPHbIX 3N1EMEHTOB.

lcnbiTaHine BO3AyXOM COCTONT 3 [BYX 3Tan0B:

- HavanbHoe fasneHne cootBeTcTByeT 110% MCrbITaTeNIbHOTO AaBNEHNUS;

- UCMbITATeNbHOE [ABNEHNE 3ABUCHUT OT Cnoco6a UCMbITaHWS 1
BHYTPEHHETO A1aMeTpa Tpyobi.

1. HayanbHoe aBfneHiie noaaepxmBatoT 0K0o 5 MUHYT.

2. 3aTeM NOHWXAIOT [ABNEHIE BO3yXa [0 UCMbITATENHOMO.

3. 3acekator BPEeMs 11 3annCbIBatOT NageHne 1aBNeHNA B TEHEHNE
BPEMEHN UCTbITAHNSA.

VcnbiTaHie NpoiaeHo, ecnu NaeHne AaBNeHIst HaxoauTCs B Npeenax
[I0NYCTUMBIX TPaHULL. KOHTPOIbHbIE MApaMeTPbl COAEPXKATCS
B DIN EN 1610/ Taon. 3.
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Cuctema RAUPIANO PLUS cepTuchuumpoBaHa cnemytoLamu cepTudhnLmApy oM OpraHami
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11 TEXHUHECKWE XAPAKTEPUCTNKIK CUCTEMBbI
RAUPIANO PLUS

Martepuan

PP-MD ycuneHHblit MuHepanbHbIM1 06aBkamu (Tpy6bl 11 (haCOHHbIE YacTu)

NnameTpol

Dy 40 - Dy 200

06nactb NPUMEHEHMSA

KaHanuaaumoHHbIe TpyObl BHYTPU 34aHINIA, @ TaKKe NPOKNaaKka Tpy6 B 3eMNIe BHYTPY 1 BHE 3/aHuit

Xumunyeckas CTOMKOCTb

OcHoa PP cornacHo DIN 8078 He ans 6eH3WH- 1n 6EH30NCOAEPXKALLMAX CTOYHbBIX BOA
YnnotHeHust u3 SBR DIN 4060, DIN EN 681-1

06nacTb fencTBud

CTo4Hast Boaa co 3HayeHrem pH ot 2 ao 12
Temneparypa cTo4Hoi Boab! [0 95 °C (kpatkoBpemerHo) uni 90 °C (AauTenbHo)

MnotHoCcTbL Tpy6bI 1,9 r/em?

(hacoHHble YacTn 1,1 - 1,9 r/cm®
CpepHee yanuienue 0,09 Mm/m-K DIN 53752
Konbuesas XecTkocTb > 4 KH/w? DIN EN IS0 9969
lpeaen Npo4HOCTH NPYU PacTAKEHUH > 16 H/mm? DIN EN ISO 527-3

YANUHEHHUe Npu paspbiBe

npu6n. 150 % DIN EN ISO 527-3

Mogynb ynpyroctu npu6n. 2.700 H/mm? DIN EN ISQ 527-2
MFR 190/5 npu6n. 1,7 r/10 MuH. DIN EN IS0 1133
MFR 230/2,16 npu6n. 0,82 r/10 MuH. DIN EN IS0 1133
lepmeTH4YHOCTD 1 6ap (10 m BogaHoro cTonba)

KoHeTpykuus Tpy6b! Tpy6bl C MHHOBALMOHHOM TPEXCIONHOI KOHCTPYKLEN.

- Y1aponpoyHbIii 1 00nafatoLii CONPOTUBIEHNEM HAPYXHBIN CII0I 13 NONMNPONUTIEHA.
BbICOKONPOYHbI CPeaHNI CIOIA U3 YCUIEHHOr0 MIHEPATbHBIMIA [06ABKAMI MOMMNPONUTIEHA.
VA3HOCOCTOIKMIA 1N FNAZKI BHYTPEHHWIA CNOA (DACOHHOM YacTL.

OnTMU3auVs YCIEHN Macchl B MECTax noBopoTa Tpy6ONPOBOAOB 15 MOBbILLEHNS
3Bykousonauun Dy 90 - Dy 125.

Copepxanue ranoreHoB

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

CoepuHeHue

PacTpy6 C yCTaHOBIEHHbIMY Ha 3aBOIE PE3NHOBLIMU YIOTHUTENBHBIMIA KOSbLiaMu

OrHecToMKoCTb

B2 (HopmanbHo BocnnameHsemble) cornacHo DIN 4102 u CHull 21-01-97

CoBMECTUMOCTb C CUCTEMON

MepexoaHukn ans Tpy6 HT unn KG He TpedyroTes

Hopwmbl Wenbirarue cuctembl B cootserctsun ¢ DIN EN 1451-1 1 C130.13330.2012
Jl0MONHUTENbHBIE UCMBITAHNS MO AAHHBIM HEMELIKOr0 UHCTIATYTa CTPOUTENBHON TEXHUKW. bepninH

3Bykounsonsaums Nenbimanns cornacHo DIN EN 14366, [paTokon ucnbitadus IHCTATYTOM CTPOUTENBHON (DU3NKIA
1m. ®payenxodepa: P-BA 6/2006 ¢ LymonornoLaroLym xomytom makc. 17 ab(A) npu 4 n/c
P-BA 176/2006 C 00bl4HbIM XOMyTOM Makc. 24 ob(A) npu 4 n/c

Honyck HemeLknii UHCTUTYT CTPOUTENBHON TexHUKM ABZ 42.1-223

JloNONHUTENbHDIA KOHTPONb

tOXXHO-HeMeLIKuiA LIeHTp nonumMepHbIx Matepranos, Bropuoypr

MoxapoycTon4mMBoCTb

Onpenensietcs MPA nns RAUPIANO PLUS. OHa cocTansiet
- 14.992 k[x/xr

[ns Tpy6sl RAUPIANO PLUS auametpom Dy 110:
- 7,9 kB4/m
- 28.464,8 k[x/m

Tabn. 11-1 TexHnyeckue XapakTepucTiky
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12

Tpy6b! 1 hacoHHbIE YacTH

JlaHHble TaBNULBI CRYXAT AnS NPUKAA04HON OLIEHKI XUMUYECKON

CTOIKOCTM MaTepuana (663 BO3MOXHbIX NOCNEACTBIAN BO3AEGICTBIAS
arpeccyBHONO BELLECTBA) W HE MOTYT UCNONb30BaThCs 6e3
LONONHUTENBHOM0 YTOYHEHNUS. T1pY BHYTPEHHEM HANPSHKEHUY B

Mmartepuane Tpy6bl U 0IHOBPEMEHHOM BO3AEACTBIN XIMUYECKOTO

BELLIECTBA MEXAHWUYECKIE CBOMNCTBA MOTYT 3MEHATLCA (KODDOSI/IOHHOS

XVMWYECKAS YCTONYBOCTb

Pe3nHoBOE yNi0THUTENbHOE KOJbLOo

/Acnonb30BaHHbIE COPTa PE3VHbI 00bIYHO NMOKA3bIBAKOT A0BOMBHO

XOPOLLYt0 CTOAKOCTb K XUMUKINAM, OAHAKO COCTABHbBIE YACTI CIOXKHbIX
3(D1POB, KETOHOB 11 APOMATIYECKIAX 11 XJIOPUPOBAHHbIX YITIEPOLIOB B
CTOYHbIX BOJAX MOTYT UMETH CUSIbHO KOKCYIOLLIEE [IEIICTBIE, 4TO MOXKET

MPUBECT K NOBPEXAEHNIO COEANHEHNA.

B cnyyae COMHEHWI PeKOMEHIYETCA MPOBEPUTL NPUFOAHOCTb TPYO,

PACTPECKNBAHME). (DACOHHbIX [1eTanei n Matepyanos YNaOTHEHNIA B CYLLECTBYHLLNX
yCTaHoBKax uni B nadoparopiu. Mpn Heo6XoAUMOCTH
ﬂpOKOHcyﬂbTI/IpyMTSCb C HaWWM TeXHNYEeCKM OTAESIOM.
MosicHenus Kk Tabnuue
C = CTONKMIA
0C = OTHOCUTENBLHO CTOKNIA
H = HECTOVKNNA
— =He npoBepeH

PeareHTbl KoHuentp. Temn. RAU- PeareHTbl KoHuenTp. Temn. RAU-

% °C PP % °C PP
1,2-AUXnopaTax 100 20 H KBactibl, BOAHbIE pasbasneHHas 40 c
2-npongt-1-ol 9% 20 c pasOaneritas 60 ¢

96 60 c HaCbIlLIEHHas 60 c
(OTpaboTaHHble rasbl, COepXalLye Yrnekucnary nto6an 60 c Xnopug anomuHms pasbasneqHas 40 c
OTpaoTaHHbie rassi, conepxatiyte oneym H,S,0, noHWKeHHas 20 - pasbasneHHas 60 c

nosbilerHas 20 H HachIlLIEHHas 60 c
(OTpaboTaHHble rasbl, COAEPXALLME CEPHYIO KNCNOTY,  Niobast 60 c Cynbar amoMiHIS, BOAHbIN pasbasneqHas 40 c

BIIaKHbIE pasbasneHHas 60 c

(OTpaboTaHHble rasbl, COAEPXKALLME CONSHYIO KICOTY  Nobas 60 c HaCbILLEHHas 60 c

(OTpaboTaHHble rasbl, CoAepXaLine (ToPUCTbIi cnefpl 60 c MypasbiHast k1cnota 100 20 c

BOROROA 100 60 oc

(OTpaboTaHHble rasbl, CoepXallue HUTPO3y cnesl 60 c MypaBbiHas KACAOTA , BOZHAS 1050 40 .

noBbllLEHHas 60 -
50 60 c

(OtpatoraHble rasbl, conepxatue SO, MOHWKEHHas 60 c

50 50 - AvIMUAK, XInIKi 100 20 c

AUETNAETME + YKCYCHas KncnoTa 90/10 20 - AMMYaK , ra3oo0pasHsiit 100 60 c

AueTangerua , BOIHbI 40 40 c HaLuarblpHbiit cinpt Tensbli 40 c

AueTanaeruz , KOHUEHTPUPOBAHHbIN 100 20 - Tennbin 60 ¢

ALeToH 100 20 c Xnopnza aMMOHNS, BOAHbINA pasbasneHHas 40 c

100 60 C pasbasneqHas 60 c

ALETOH , BOTHBIA Criebl 20 c Hacbiuentas 60 ¢

[lncnepcun akpoxana cTaHpaptHas 20 - TOpUA AMMOHAS, BOAHbI Ro20 20 ¢

1020 60 c

PacTBopbI akpoHana CcTaHpaptHas 20 -

; ; ; HuTpar avmonus, BOHbIN pasbasneqHas 40 c

CRoXHblid 3TNNOBbIA 3CDMP aKPUIOBON KICNOTI 100 20 -

pasbasneHHas 60 c

AnunuHoBas Kucnota, BoaHas HacbllgHHas 20 c HACHILIEHHAS 60 c

HacbllieHHan 60 -
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Cynbthat aMmMOoHWst, BOAHBIiA pasbasneHHas 40 c Byraauen 100 60 -
pasbapnettas 60 ¢ ByTaH, raso06pasHblii 50 20 ¢
HaCbILLEHHas 60 c
u Byranauon 10100 20 -
Cynbua aMMOHWS, BOAHBIIA a30aBneHHas 40 c
ynpnp . b BytaHavon, BogHblit 1o 10 20 o
pa3baeneHHas 60 c
HaCblLLEHHaa 60 c Ao10 10 ¢
- 010 80 ¢
AHWUANH, YnCTbIA 100 20 c
100 60 . Bytanon 10 100 20 c
10 100 40 c
AHUNVH , BOAHbIA HaCbILLIEHHas 20 c 10100 60 oc
HaCbILLIEHHas 60 c
- bytanavon 10100 40 -
AHUAMHXNOPrinapaT, BOAHbIN HaCbILLEHHas 20 C
MacnsHas Kucnota, BoaHas 20 20 C
HaCbILLEHHas 60 C
KOHLEHTP. 20 C
AHTDPAXOHOHOBAS CYNb(IOKUCNOTa, CyCreH3ms 30 c
P Yo 4 Bytunauerar 100 20 oc
BOfIHast
; ByTuneH, uakmit 100 20 -
AHTU(OPMIH, BOAHBII 2 20 -
BytundeHon 100 20 c
Xnopuz cypsMbl, BOAHbIN 90 20 c yng
Xnopuz kanbuwsi, BOAHbIN pasbasneqHas 40 c
$16n04Has KnucnoTa, BofjHas 1 20 c
pa3basneqHas 60 c
$16n04HOE BUHO CTaHAApTHas 20 c HaChILIEHHAs 60 c
MblLLIbSIKOBAS KICNOTA, BOAHASA pa3basfieHHas 40 c HyTpar KanbLus, BoAHbI 50 40 ¢
a30aBfieHHas 60 c
20 40 . Xnop, ra3000pa3Hblil, BNXHbI 05 20 H
80 0 ! o
5 20 H
beHsanbaerua, BogHblil 0,1 60 c
AETIR, BOR Xnop, ra3006pasHblid, CyXoi 100 20 H
BeHant 100 60 H B
XnopamuH, BOAHbIN pasbasneHHas 20 -
Cmech 6eHanHa u beH3ona 80/20 20 oc
XnopykcycHas Kincnota (MoHo) 100 40 C
beH3oliHas kucnota, BogHas nrobas 20 c 100 60 _
nobas 40 c
XnopykcycHas kucsoTa (MoH0) BOfHast 85 20 c
nobas 60 c
Xnopmetun 100 20 -
beHson 100 20 0c
XnopHOBATaA KMCIOTA, BOAHASA 1 40 -
Mo CTaHAapTHas 20 c 1 60
[uBHo Konep CTaHaapTHas 60 c 10 40 _
BuocynbhutHas Lienoyb,cogepxauiad SO, Tennas 50 c 10 60 -
Auetar CBUHL, BOAHBII Tennas 50 c 20 40 -
pasbasfieHHas 40 c 20 60 -
pasbasfieHHas 60 c Xnopuctas cyNbdokI1cnoTa 100 20 H
HacblllghHas 60 ¢ XnopupoBaxHas Bofa HacbllleHHas 20 oc
TeTpatuncaitey 100 2 ¢ XpoMOBas KicnoTa, BOAHAA 1050 40 -
Bypa, BogHas pasbasfieHHas 40 c 10 50 60 oc
pasbasnettas 60 ¢ XpomoBas Kicnota / cepHas Kucnota / Bofia 50/15/35 40 H
HaCblILLEHHas 60 C 50/15/35 60 H
BopHas KicnoTa, BoaHas pasbasneHHas 40 C Xnoden CTaHzapTHas 20 _
pasbasneHHas 60 C CTaHzapTHas 60 _
HaCbILLIEHHAs 60 C
KpotoHanbaerna 100 20 c
Bpexan CTaHaapTHas 20 c - B }
L{MaHNCTHBIIA Kanui, BOAHbIA no10 40 C
Bpom, xuakmit 100 20 H 1010 60 ¢
Mapbl 6poma He3HaunTensHas 20 H HaChblLLeHHas 60 c
BpomoBogopoaHas kucnota, BoaHas 1010 40 c Lluknorekcaqon 100 20 c
no 10 60 ¢ LIKnoreKcaHoH 100 20 ¢
48 60 c
[Hencogpuy W CTaHzapTHas 60 -
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doTo3akpennTenn CTaHAapTHast 40 C
®puoH 100 20 oc
JKCTPAKT NMBHbIX APOMOKEN U3 LieNNHoNossl 00bl4Has 20 c
IKCTPAKT NUBHBIX APOXOKEIA, PACTUTENbHBIIA 00b14Hast 20 c
[Ttoko3a, BoaHas HaCblILLEHHast 20 C
HaCblLLEHHas! 60 C
[TMLWH, BOAHBIN 10 40 C
[TINKONb, BOAHBINA CTaHAapTHas 60 C
[Mnkonvesas K1cnoTa, BOAHaA 37 20 c
[ALEPWH, BOAHbIN ntobas 60 o
MoyesuHa, BoaHas 1010 40 c
1010 60 c
33 60 c
KpemHehToprCTOBOAOPOAHAR KUCNOT, BOAHAS 110 32 60 -
[ekcaHTpuon CTaHapTHas 60 C
[onnaxzckmit kneit KOHLIEHTP. 20 C
KOHLEHT. 60 c
TmapocynbduT, BOAHBINA no 10 40 c
1010 60 c
[napokeunamnHeynbdar, BOAHbIA no12 35 C
KanniHbiit LENoK, BOAHBIN 1040 40 c
10 40 60 c
50/60 60 c
Bripomar kanus, BoAHbIi 40 20 c
Bopar kanus, BogHbli 1 40 c
1 60 c
bpomar kanus, BoaHbIi 1o 10 40 c
1010 60 c
Bpomna kanns, BogHbIi pasbasneqHas 40 c
pasbasneHHas 60 C
HaCbILLEHHas! 60 c
Xnopar kanus, BOAHbIiA 1 40 c
1 60 c
Xnopug kanusi, BOAHII pa3basneHHas 40 c
pasbasnexHas 60 c
HaCbILLEHHAs 60 c
Xpomar kanus, BOAHbI 40 20 C
l'ekcaunanmpodeppar kanns (Il) pa3basneHHas 40 C
l'ekcaunanunodeppar kanus (Il), BOAHbIA pasbasneHHas 60 C
HaCbILLEHHAd 60 c
Hupar kanus, BoAHbI pasbasneqHas 40 C
pasbaefeHHas 60 C
HaCbILLEHHaA 60 c
[NepmaHraxar kanus, BOAHbII no6 20 C
no6 40 C
no6 60 C
no18 40 -

[leKCTpuH, BOAHbIN HaCbILLEHHAs 20 C
18 60 c
[natunoBbiii 3gmp 100 20 oc
[nrnnkonuesas Kucnota, BogHas 30 60 c
HaCbILLEHHas 20 c
JImeTunamuH, Xunaxkui 100 30 -
[npocepHas kucnota 10 20 H
Mapbl consHoit kuenoT MOHVKEHHAs 20 oc
NOBbILIEHHASA 20 H
Conb ans ynodpeHws, BoAHas no10 40 C
no10 60 C
HaCbILLEHHAs 60 C
XNOpHOe Xeneso, BOAHOE 1010 40 c
1010 60 c
HaCbILLEHHast 60 c
JlensiHas yKcycHas Kucnota 100 20 c
100 40 c
Ykcyc (BUHHBIi yKCYC) CTaHAapTHas 40 c
CTaHAapTHas 50 c
CTaHAapTHas 60 c
YKCyCHast KICnoTa, KOHLEHTPMPOBaHHas 95 40 -
YKCycHas kicnota , BOAHas 1025 40 c
1025 60 c
25-60 60 c
80 40 c
AHTVAPNA YKCYCHOI KNCAOTbI 100 20 c
100 40 oc
100 60 oc
YKCYCHBII 3thnp 100 20 oc
100 60 H
YKCYCHbI 3up 100 20 -
ITNOBbIA CNNPT (COPOXEHHOE CYCNO) 006bI4Hast 40 c
00bl4Has 60 -
3TUNOBBIA CNMPT + YKCYCHAs K1CaoTa 00bI4Hast 20 c
(cmech Ans bpoxeHus)
ITUNOBbIA CNNPT, AEHATYPUPOBAHHBIN 96 20 0c
(2 % Tonynona)
3TUNOBBIA CNMPT , BOAHBIIA nobas 20 c
96 60 c
JTUNEHOKCIZ, XK 100 20 -
JKMPHbIE KACNOTbI 100 60 oc
[naBuKoBas KicnoTa, BOAHaA 10 40 20 c
40 60 c
60 20 c
70 20 c
Mopmanberna, BoAHbIA pa3basneHHas 40 c
pa3basneHHas 60 c
40 30 c
®oTo3MynbCuN nobas 40 -
dotonposBuUTENM CTaHAAPTHAs 40 c
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Mepcynbhar kanus, BOAHbIA pasbaBneHHas 40 c Cwmecb kucnot | (CepHast kucnota / a3oTHas 48/49/3 20 c
pasbasneHHas 60 c kucnota / Boga) 48/49/3 40 c
HacblLLEHHas 40 c 50/50/0 20 c
HacblLLEHHas 60 c 50/50/0 40 c
KpemHuesas Kicnota, BOgHas nio6ast 60 c 10720770 50 0¢
[NoBapeHHas conb, BOAHas a30asfieHHas 40 c 1078773 20 !
P B0 P 50/31/19 30w
pasbasneHHas 60 c
HacILLEHHas 60 c Mosunut D. CTaHapTHas 20 -
YronbHas KMCOTa, BNAXHas nioGast 40 c BeH30HaT HaTpys, BOAHbIV A0 10 40 c
nio6ast 60 c R 10 60 K
36 60 C
YronbHas Kucnota, cyxas 100 60 c
KapboHar Hatpusi, BOfHbIi pasbasneqHas 40 C
YronbHas kucnota, BogHas npu 8 atu HaCblLLEHHaA 20 -
pasbasneqHas 60 C
CnupT KOKOCOBOrO Macna 100 20 c HaChILLIEHHas 60 ¢
100 60 0c ;
Xnopar Hatpusi, BOAHbINA no 10 40 c
Kpe3son, BoAHbIiA 1090 45 - 1010 60 c
DTOPUCTOBOOPOAHAS ME/Ib, BOAHAS 2 50 c HaCbllLIEHHAs 60 C
Cynbthar meau, BOAHbIN pasbasfieHHas 40 c XnopuT Hatpust, BOAHIN 50 20 c
pasbasnedHas 60 c pasbasneqHas 60 H
Hacbilientas 60 ¢ TApOCYNbMUT HATPHS, BOAHbII pasGasnerHas 40 ¢
JIvkepbl CTaHaapTHas 20 c pa3basneqHas 60 C
Xnopuz Marks, BoaHblil pas0asneHHas 40 c HachluigHas 60 C
pasbasfieHHas 60 c TUNOXNOpUT HaTPKs, BOAHbIN pasbasneqHas 20 c
Hacbilietas 60 ¢ PacTBOp rMnoXnopuTa Hatpus, KOHLIEHTP. 40 -
Cynbar mMarHus, BoAHbIi pasbasfieHHas 40 c 12,5 % aKTuBHOrO Xnopa KOHLEHTP. 60 oc
pasOasnentian 60 ¢ Cynbuz HaTpus, BoAHbIIA pasGasnerHas 40 c
Hacbilienas 60 ¢ pasGasnerHas 60 ¢
ManenHoBas kncnota, BogHas HaCbILLEHHAA 40 C HaCbILLEHHAs 60 C
Hacblluenas 60 : MuTbeBas COAA, BOAHas 110 40 40 ¢
3 40 c 1040 60 c
Menacca KOHLIEHTP. 20 c 50/60 60 C
KOHLIGHTD. 60 ¢ Hexan, BX, BogHblit pas6asneHHas 40 -
[ato4Hoe cycno KOHLEHTP. 60 c pasbasneqHas 60 -
Mepson D KOHLIEHTP. 40 - Cynbhar Hukens, BOAHbII pasbasneqHas 40 c
MeTunosbiit crupt 100 40 c pasbasnerias 60 ¢
100 60 c HachbllLiEHHas 60 c
MeTunamH, BoaHbli 30 20 c HNKOTUH, BOAHBIIA. KOHLEHTP. 20 -
MeTunerxnopua 100 20 H Mpenapartb! HAKOTUHA, BOAHbIE KOHLIEHTP. 20 -
MeTino-cepHas KUcnoTa, BOAHas 1050 20 c HuTposHble rasbl KOHLIEHT. 20 ¢
1050 40 c KOHUEHTP. 60 -
100 40 - DpyKTOBbIIA KAPOONMH, BOLHBIN KOHLIEHTP. 20 -
100 60 - ®pykTOBas Nynbna KOHUEHTP. 20 C
Mornoko CTanfaptias 20 C Macna v Xupbl CTaHgaptHas 60 oc
MonosiHas kicnota, BoAHas n0 10 40 ¢ OnevHoBast kucnoTa CTaHmaptHad 60 oc
no10 60 C
% 60 . LL|aBeneBas knucnota, BogHas pasbasneqHas 40 c
pasbasneHHas 60 C
HaCbILLEHHas 60 c
030H 100 20 oc
10 30 C
JK1pHast KncnoTa 13 nanbMOoBbIX KOCTOHEK 100 60 -
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3mynbeun napacuHa CTaHgapTHas 20 - CepHas KucnoTa, BoAHas 1040 40 C
CTaHAapTHas 40 - 1o 40 60 c
XnopHast K1CAOTa, BoAHas: 010 40 c 0 20 ¢
fo 10 B0 ¢ 70 60 o
HachiligHHas 60 - 80-90 40 0c
9 20 C
MeHon, BOAHbIN 1090 45 c
9 60 H
1 20 -
CepoBogopoa, cyxoit 100 60 C
DeHunruapasuH 100 20 oc POBOROROR, ¥
100 60 _ (CepoBoaopos , BOAHbIA Tennbli 40 c
B Tennbii 60 o
Xnoprugpar heHonruapasuHa, BOAH.IN HaCbILLEHHAs 20 -
HacbILLgHHas 60 _ Mopckas Bofia - 40 C
- 60 c
DocreH Xnaxui 100 20 H
} MbIfbHbIi PACTBOP, BOAHbIIA KOHLEHTPHP. 20 C
®ocreH ra3000pasHblii 100 20 oc
KOHLEHTPHP. 60 C
100 60 oc
Hurpar cepebpa, BoaHbli 08 40 C
DocdOopHbIi aHrapu 100 20 c Par Gepeapa, BoA A
no8 60 C
®occhopHas KicnoTa, BoaHas 1030 40 c ;
Kpaxmar, BofHblil no6ast 40 c
1o 30 60 c
nto6as 60 C
40 60 c
80 20 c KpaxmanbHasi natoka KOHLEHTPHP. 60 c
80 60 c CreapnHoBas KicnoTa 100 60 0c
Tpuxnopna occhopa 100 20 c Cycno cemeHHbIX poXOKeit KOHLEHTPHP. 40 C
DocdopucTbIit BOZOPOS 100 20 - KoHUgHTpUp. 60 ¢
TVKpVHOBAs! KMCNIOTA, BOAHAS 1 20 c Kup 100 20 ¢
B 100 60 o
[oTalw, BOAHbII HaCbILLEHHAs 40 -
TaHura 3kctpa A, BOAHbII no6ast 20 -
[TponaH, Xnakui 100 20 - P .
TaHuraH akctpa B, BoAHbIi nobast 20 -
MponaH , razo06pasHblit 100 20 - P i
B B TaHuran 3kctpa D, BOAHbIN HaCbILLEHHas 40 -
[ponaprinoBbIit CANPT, BOAHbIN 7 60 c
HaCbILLEHHAs 60 -
Pamacut CTaHAapTHas 20 - B
TaHura F, BOAHbIiA HachbllLEHHas 60 -
CTaHAapTHas 40 -
TaHurad U, BoAHbIi HachIlLEHHas 40 -
IMYNbCIS FOBSHKLEr0 XA, CyNbNPOBaHHAs CTaHgapTHas 20 -
HaCbILLEHHAs 60 -
06XuroBble rasbl, Cyxue nobas 60 c
/ TeTpaxnopmMeTaH, TeXHU4ecKuii 100 20 H
A30THas KucnoTa, BoaHas 1030 50 c T 100 2 ;
30/50 50 oA
9% 20 H Tonyon 100 20 H
98 60 H [MtoK03a, BofiHas HaCblLLeHHas 20 c
CongHas KCnoTa, BOAHAA 1030 40 c HacolugHHas 60 c
cBblwe 30 60 c Tpuxnopatunen 100 20 H
cabile 30 2 ¢ TpuaTaHonaMuH 100 20 ¢
cBblwe 30 60 c
TpunoH CTaHaapTHas 60 -
ConsiHas kucnota nobas 60 - ;
TpUMETANNPONaH, BOAHbINA 1010 40 -
CepHICTbI aHruapua, BNaXHbIi N BOAHbIN no6as 40 c 1010 60 _
50 50 ¢ CTaHgaptHas 40 c
Niogas 60 ¢ CTaHgaptHas 60 c
CepHUCTbIN aHrMAPU, XUAKNiA 100 -10 - Mova HopManbHas 40 c
100 20 ¢ HopManbHas 60 ¢
100 60 c
BuHmunauerar 100 20 c
CepHUCTBIN aHrmapua , CyXoi nobas 60 c
P ADIA O BockoBblil cimpt 100 60 0c
CepHuCTbI aHruapw, BOAHBIA npu 8 atn HaCbILLEHHAA 20 -
P AP, BOAFBITD - Boa 100 0 ¢
Cepoyrnepon 100 20 oc 100 60 c
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Bonopon 100 60 c Xnopuz UMHKa, BOAHBIIA pasbasneqHas 40 C
TepuKich BOJIOPOA, BOAHaS 1030 20 c pasoasnertas 60 c
110 20 50 c HacbllLiEHHas 60 c
KoHbsiK CTaHaapTHas 20 c Cynb(har unHka, BOAHbIiA pasbasneqHas 40 c
pasbasneqHas 60 c

BuHo, kpacHoe 1 6enoe CTaHapTHas 20 c
HachllLieHHas 60 C

BuHHas Kicnota, BoaHas 1010 40 B

010 60 Xnpua onosa (1), BogHbIiA pasbasneHHas 40 c
. pasbasneHHas 60 c

HaCbILLEHHas 60 c
HaChblLLeHHas 60 c

Kennon 100 20 H
JuMOHHas K1cnoTa, BOAHAS 1010 40 c
1010 60 c
HacblLLeHHas 60 c
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13

TABJIULbI TMAPABJIMMECKOIO PACHETA

Puc. 13-1 [lonepeqHbi pa3pes YacTnyHo HaNoaHEHHoro Tpy6onpoBoga

Koadhcpuument 3anonHenus h/d_, =0,5

CM/M
0,5
0,6
0,7
0,8
0,9
1,0
1,1
1,2
1,3
14
15
2,0
2,5
3,0
3,5
4,0
45
50

d_ BHyTperHmi guametp Tpyel

h Bbicota xugxoctu

DN 40
d,=364
Q v
nlc m/c

0,3 0,5
0,3 0,6
0,3 0,6
0,3 0,7
0,4 0,7
04 0,8
04 0,8

DN 50
dy= 46,4
Q v
nlc m/c

0,4 0,5
0,4 0,5
0,4 0,5
0,4 0,5
0,5 0,6
0,6 0,7
0,6 0,7
0,7 0,8
0,7 0,8
0,8 0,9
0,8 0,9

DN 70
dy=71,2
Q v
nlc m/c
0,9 04
0,9 0,5
1,0 0,5
1,1 0,5
1,1 0,6
1,2 0,6
1,2 0,6
1,3 0,6
13 0,7
14 0,7
1,6 0,8
1.8 0,9
2,0 1,0
2,1 1,1
2,3 1,1
2,4 1,2
2,5 1,3

DN 90
d,=85,6
Q v

n/c m/c
14 0,5
15 0,5
1,6 0,6
1,7 0,6
1,8 0,6
19 0,7
2,0 0,7
2,1 0,7
2,2 0,8
2,3 0,8
2,6 0,9
2,9 1,0
32 1,1
35 1,2
3,7 143
39 14
41 1,4

DN 100
d,=104,6
Q v
n/c m/c
2,2 0,5
2,4 0,6
2,6 0,6
2,8 0,7
3,0 0,7
3.1 0,7
3,3 0,8
3,4 0,8
3,6 0,8
37 0,9
39 0,9
45 1,0
50 1,2
516 143
59 14
6,3 1,5
6,7 1,6
71 1,6

DN 125
d,=118,8
Q v
n/c m/c
3.1 0,6
3,4 0,6
3,7 0,7
3,9 0,7
42 0,8
4.4 0,8
4,6 0,8
48 0,9
50 0,9
52 0,9
54 1,0
6,3 1,1
7,0 1,3
7.7 14
8,3 15
8,9 1,6
9,4 1,7
9,9 1,8

DN 150
dy=152,2
Q v
n/c m/c
6,0 0,7
6,6 0,7
71 0,8
7,6 0,8
8,1 0,9
8,6 0,9
9,0 1,0
9,4 1,0
9,8 1,1
10,1 1,1
10,5 1,2
12,1 143
13,6 15
14,9 1,6
16,1 1,8
17,2 1,9
18,3 2,0
19,3 2,1

DN 200
d,=187,6
Q v
n/c m/c

10,5 0,8
11,5 0,8
12,5 0,9
183 1,0
14,2 1,0
14,9 1,1
15,7 1,1
16,4 1,2
17,0 1,2
17,7 13
18,3 1,3
21,2 1,5
23,7 1,7
26,0 19
28,1 2,0
30,0 2,2
31,8 2,3
33,6 2,4
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Koadhcpuument 3anonHenus h/d_, =0,7

cM/M

Koathchuument 3anonuenus h/d =1,0

0,5
0,6
0,7
0,8
0.9
1,0
11
1,2
1,3
1,4
1,6
2,0
2,5
3,0
35
4,0
45
5,0

cM/M

40

0,5
0,6
0,7
0,8
09
1,0
11
1,2
1,3
1,4
1,6
2,0
2,5
3,0
35
4,0
45
5,0

DN 40
dy=36,4
Q v
n/c m/c

0,4 05
0,4 05
0,4 05
0,4 0,6
0,5 0,6
0,5 0,7
0,6 0,7
0,6 08
0,7 08
0,7 09

DN 40
dy=36,4
Q v
n/c M/c

05 05
0,6 0,6
0,6 0,6
0,7 0,7
0,7 0,7
08 08
0,8 08

DN 50
d,,= 46,4
Q v
n/c m/c

0,6 05
0,6 05
0,7 05
07 05
0,7 0,6
0,7 0,6
0,8 0,7
0,9 0,7
10 0,8
1,1 09
1.2 09
1,3 1,0

158 11

DN 50
d,,= 46,4
Q v
n/c m/c

0,8 05
08 05
0,8 05
09 0,5
1,0 0,6
1,1 0,7
12 0,7
13 08
1,4 0,8
15 09
1,6 09

DN 70
U= 71,2
Q v
n/c m/c

15 0,5
1,6 0,5
1,7 0,6
1,8 0,6
1,9 0,6
2,0 0,7
2,1 0,7
2,1 0,7
2,2 0,7
2,3 0,8
2.7 0,9
3,0 1,0
33 1,1
35 12
38 1,3
4,0 1,4
4.2 14

DN 70
U= 71,2
Q v
n/c m/c

19 0,5
2,0 0,5
21 05
2,2 0,6
2,4 0,6
2,5 0,6
2,6 0,6
2,7 0,7
2,8 0,7
3,2 0,8
3,6 0,9
3,9 1,0
42 1,1
45 1,1
48 12
5,1 1,3

DN 90
d,=85,6
Q v
n/c m/c

2,2 05
2,4 0,6
2,6 0,6
2,8 0,6
29 0,7
3,1 0,7
3,2 0,8
3,4 0,8
3,5 0,8
3,7 0,8
3,8 09
4.4 1,0
49 1,1
54 12
58 1,3
6,2 1,4
6,6 15
6,9 1,6

DN 90
d,= 85,6
Q v
n/c m/c

2,8 0,5
31 05
Bk 0,6
35 0,6
3,7 0,6
3,9 0,7
4,0 0,7
42 0,7
4.4 0,8
45 0,8
5,2 0,9
58 1,0
6,4 1,1
6,9 12
74 1,3
79 1,4
8,3 14

DN 100
d,=104,6
Q v
nlc m/c
37 0,6
41 0,6
4,4 0,7
47 0,7
50 0,8
5.3 0,8
55 09
58 09
6,0 0,9
6,2 10
6,5 1,0
75 12
84 1,3
9,2 1,4
9,9 15

10,6 1,7
11,3 1,8
11,9 1.8

DN 100
d,=104,6
Q v
nlc m/c

4,4 05
49 0,6
52 0,6
5,6 0,7
6,0 0,7
6,3 0,7
6,6 0,8
6,9 0,8
72 0,8
7,5 0,9
7,7 0,9
8,9 1,0
10,0 12
11,0 1,3
11,8 1,4
12,7 15
13,4 1,6
14,2 1,6

DN 125
d,=11838
Q v
nlc m/c
52 0,6
57 0,7
6,2 0,7
6,6 0,8
7,0 0,8
7,4 0,9
7,8 09
8,1 1,0
8,5 1,0
8,8 1,1
9,1 1,1

10,5 1,3
11,8 1,4
12,9 1,6
13,9 1,7
14,9 1.8
15,8 19
16,7 2,0

DN 125
d,=118,8
Q v
nlc m/c

6,2 0,6
6,8 0,6
7,4 0,7
79 0,7
8,4 0,8
8,8 0,8
9,3 0,8
9,7 09
10,1 0,9
10,5 0,9
10,8 1,0
12,5 1,1
14,0 1,3
15,4 1,4
16,6 15
17,8 1,6
18,9 1,7
19,9 18

DN 150
Oy= 152,2
Q v
nlc m/c

10,1 0,7
11,1 0,8
12,0 0,9
12,8 0,9
13,6 1,0
14,3 1,1
15,0 11
15,7 12
16,3 12
17,0 12
17,6 1,3
20,3 15
22,7 1,7
249 1,8
26,9 2,0
28,8 2,1
30,5 2,2
32,2 24

DN 150
dy= 152,2
Q v
nlc m/c

12,1 0,7
13,2 0,7
14,3 0,8
15,3 0,8
16,2 0,9
17,1 09
18,0 1,0
18,8 1,0
19,5 1,1
20,3 1,1
210 12
243 1,3
27,2 15
29,8 1,6
32,2 1,8
344 19
36,5 2,0
38,5 2,1

DN 200
d,=187,6
Q v
nlc m/c

17,6 0,9
19,3 0,9
20,9 1,0
22,3 11
23,7 11
25,0 1,2
26,2 1,3
274 1,3
28,5 1,4
29,6 14
30,6 15
354 1,7
39,6 19
434 2,1
46,9 2,3
50,1 2,4

DN 200
d,=187,6
Q v
nlc m/c

21,0 0,8
23,1 0,8
24,9 0,9
26,7 1,0
28,3 1,0
29,9 1,1
313 1,1
32,7 12
34,1 12
354 1,3
36,6 1,3
424 15
474 17
519 19
56,1 2,0
60,0 2,2
63,7 2,3
67,1 24



[POTBOMNOXAPHAA SALLNTA CUCTEMbI
RAUPIANO PLUS
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1 UHOOPMALIA 1 MEPONPUATA NO TEXHNKE

bE3OMACHOCTH

YKa3aHus K JaHHOW TEXHUYECKOi MHhopMaLK

06nacTb feilcTBus

[laHHas TexHu4eckast MHAopMaLys AeicTBUTENbHA Ans POCCIIACKON
®enepauyn, Pecnybnuki benapych, KasaxcraHa, Asepbaiimkana u [py3sun.
Hasurauus

B Hayane naHHoN TeXHYECKON MHAhopmMaLan Bbl HalifeTe noapo6bHoe
OrnasneHie C NepapxinyeckmMm 3aronoBKamiA 1 COOTBETCTBYHOLLMMN
HOMepamu CTPaHuL,

MMKTOrpamMmbl ¥ NOrOTHUNbI

Meponpuatiisg no TexH1Ke 6e30MacHoOCTI

Ceblnka Ha HOPMATIBHbIA IOKYMEHT

BaxHast MH(hopmaLs, KoTopas 0/KHa y4UTbIBATHCA
NHhopmaums B NHTepHeTe

Bawun npeumyLiecTsa

@ =EEER

[ins Balweit 6630macHOCTI 1 NSt KOPPEKTHOTO UCMONb30BAHIS HALLEN
MPOAYKLMIA Mbl PEKOMEHZIYEM MPOBEPUTb, UMEETCS Nty Bac B pacnopsikeHuin
TeXHNYecKas uHopmMaLns HoBoM Bepciu. [lara Bbinycka Baweit
TEXHU4YECKON MHADOPMALWN BCETIa Hang4vaTaHa CIieBa BHIN3Y Ha 00MOXKKE.
AKTYanbHYHO TEXHUYECKYHO NHAOPMALIO Bbl MOXETE NONyYuTh B
onxaiiem k Bam 6topo no npoaaxam REHAU, a Takxe HaiiT Ha Halem
carte www.rehau.ru

[©

- [Npo4uraiite, NOXanyicra, BHUMATENbHO 1 NONHOCTbIO Mepbl N0
TEeXHUKE 6E30MaCHOCTY, a TAKKe PyKOBOACTBO MO 3KCMyaTaLyi B LENsX
o6ecneyeHns Batuieit 6e30macHOCTY 1 6830MaCHOCTYU APYruX N,

- CoxpaHsiiTe pyKoBOACTBO N0 3KCNNyaTaLm U AEPXKUTE ero BCeraa nof
DYKOIA.

- B cnyyae, ecnn mepbl N0 TexHike 6630MaCHOCTY NN OTAENbHbIE MyHKThI
VHCTPYKLIN MO MOHTAXY HEsiCHbI Ans Bac, 06parnTeck B Grvmkaiiuee K
Bawm 6ropo no npogaxam REHAU.

Wcnonb3oBaxue cornacHo npeanucanmnio

CucTembl NPOTVBONOXAPHOI 3awmTel REHAU MoryT npoekTipoBarscs,
YCTaHaBNMBATLCA 11 3KCMNYATUPOBATLCA TOMBKO COMMACHO OMUCAHINID

B JJaHHOI TEXHUYECKOM MHApopMaLn. J1to60e ApYroe UCnosb3oBaHie
HELONYCTUMO.

A

06wme mepbl NPesoCTOPOXHOCTH

- (Q6patunTe BHIMaHWe Ha BCe AEIACTBYHOLLME PEKOMEHAALAM MO
NPeNoTBPALLEHNI) HECHACTHBIX CJy4aEB 1 MPaBWIT TEXHWKN 6e30MacHoCTN
MPU MOHT@XE CUCTEM MPOTUBOMOXAPHON 3aLLUTHI.

- CopepxuTe Batlie pabo4ee MeCTo B YnCTOTE, CBOOOAHBIM OT NOCTOPOHHMX
npeMeToB.

- [l03a60TbTeCh 0 AOCTATO4YHOM OCBELLEHUY Balliero paboyero Mecta.

- He ponyckaiite feTeit 1 XMBOTHbIX, @ TAKXE NOCTOPOHHNX ML, K paboTe
C IHCTPYMEHTOM 1 Ha MOHTaXHYHO nnotaaky. OcobeHHo npu paboTax B
XUIbIX NOMELLEHUSAX.

- Wcnonb3yiite TOALKO OPUrHANbHbIE KOMNOHEHTbI ANS CUCTEM.
MpuMeHeHe ApYriX KOMMOHEHTOB NN UHCTPYMEHTOB, He
cooTBeTCTBYHOLNX cucTeme REHAU, MoXeT npusecTu K yiiepoy ans
310POBbS UMK TPABMATH3MY.

A\

lpoTuBONOXapHas 3awmra

(0co6eHHO TLaTesbHO COOMKOAIANATE NPaBMA NPOTUBOMOXAPHOI 3aLLNTHI 1

ﬂeVICTByPOLLI,I/Ie CTPONTENbHBIE HOPMbI 11 NPaBKIa, B 0COOEHHOCTH:

- TIPW NPOXOXIEHN YEPE3 NEPEKPLITUS 11 CTEHBI,

- 1N NOMELLEHNIA C 0COObIMI TPEOOBAHUAMIA MO MEpam NPOTUBOMOXAPHON
3aLLUTHI.

A

Tpe6oBanus Kk nepcoHany
MoHTaX CUCTEM Pa3peLLaeTcst NPOBOANTL TOMbKO CEpTUDULMPOBAHHbIM
HaLLeln KOMMaHNen MOHTaXHIKAM.

A

Pa6o4as ogexpa

- Vcnonb3yiite 3aLUTHbIE 04KI, NOAXOASLLYI0 PAB0HYH0 ONEXAY, HAMEXKHYHO
00YyBb, KACKY 11 ANS ASMHHBIX BOMOC — CETKY ANS BONOC.

- He HajeBaiiTe NPOCTOPHYIO 0AEXY UMW YKPALLEHNS BO U30EXaHNe
nonagaHus 1x B NOABWKHbIE MEXAHW3MbI.

- [1p1 MOHT@XHbIX PAO0OTaX HA BbICOTE BbILLE YPOBHS FONOBbI 4YENI0BEKA
HaZeBaANTE 3ALLNTHBIA LUNEM.

A\

Ipu MoHTaXE

- TMoxanyiicta, BHAMATENbHO NPOYIATAIITE U COOMIOAANTE YKa3aH!s
COOTBETCTBYHOLLEr0 PYKOBOACTBA MO 3KCMyaTaLyit UCTIONb3YEMOro
MOHT@XHOM0 UHCTPYMEHTA.

- Pexylne MHCTPYMEHTbI UIMEHT OCTPbIe Ie3BIS. XpaHuTe 11 UCnonb3ayiiTe
11X TaKIM 00pa3om, YT00bI OHIA He NPeCTaBMSNN OMACHOCTH
TPaBMUPOBAHNS.

- Tpn 0Bpe3ke TpyObl COOMIOAAITE 6E30NACHOE PACCTOSHNE MEXTY
nanbLamn pyKi u pexyLLAM UHCTPYMEHTOM.

- He paspeLuaetcs xBararbes BO BpeMst 00PE3KM 32 PEXYLLIE N
MO/IBVKHbIE 4ACTV UHCTPYMEHTA.

- [Npn npoBeagHn NPoUNAKTNHECKNX PaboT, NePeocHaLLieHm
000pY0BaHIS 1 MPI CMEHE MECTa MOHTa)Xa, NPeX[e BCEro, Cneayer
BbIHYTb CETEBYH) BISIKY MHCTPYMEHTA U3 PO3ETKI U UCKIHOYITH €8
HECaHKLIMOHUPOBAHHOE CNONb30BaHME.
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2 [MPEANCIOBKUE 1 BCTYNJIEHNE

21 Mpepucnosue

Marepuan 3Toro pasziena HanucaH Ha 0CHOBaHUM HOpMaTBa

MLAR B pegakuu ot 11/2005 u CHull 21-01-97. OH n3pasancs
ChewunanbHoi KOMUCCIel CTPOUTENBHOTO Haa30pa KOH(EPEHLMN
MUHWCTPOB CTPOUTENBCTBA 11 OMYONNKOBBIBANCSA HEMELIKIAM UHCTUATYTOM
CTpouTenbHON TexHukI B beprnnHe B 2006 rogy. MLAR ot 11/2005
BBe/EH B PeaepanbHbix 3emnsax banex-Broptembepr, basapus, bepnuH,
Bpanpen6ypr, Fambypr, Feccen, Meknenbypr-dopnommepH, PeiHnans-
Mcpanbu, Caap, Cakcorust, CakCOHUs-ARXANLT 11 TOPUHTIAS.

HOpMbI, MHCTPYKLMI 1 MPEKTUBLI MOCTOAHHO N3MEHAKTCS B PE3y/bTaTte
MPUOOPETEHNS HOBbIX 3HAHWIA K OMbITa, NO3TOMY Mbl HE [JAEM FapaHTIi
NPaBUJIbHOCTK, NMOJTHOTLI U aKTYanbHOCTU U3JTOXEHHBIX MATEPVAN0B.
(OTBETCTBEHHOCTb 32 YLLIEPO, BOSHUKLLUI B PE3YNbTATe 1CM0Nb30BaHNS
[aHHbIX YKa3aHWiA, Mbl UCKHO4YaeM. Mbl DeKOMEHZYEM COrnacoBbiBaTh
MPOTUBOMOXAPHbIE MEPONPUSATIS C OpraHamu [oxHaa3opa.
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22 Betynnexue

MpoTuBoONOXapHas 3alluta NPUoGPETAET BCE BO3POCTAIOLLLEE 3HAYEHIE
KaK npy 1CMOMb30BaHNY ObITOBOI TEXHIKM, TaK W MPY NPUMEHEHNY
NHXEHEPHBIX CUCTEM.

HoBas TexHIKa 1 Matepuansl Ang MHOr03TaXHOr0 CTPOUTENbCTBA, A
TAKXKE KOMOUHIPOBAHHbIE PELLEHIS N0 PACTIONOXEHMUIO B OOLLIMX LIAXTAX
TPY6ONPOBOA0B TEM0- U BOAOCHAOXKEHIAS, BOAOOTBEAEHIS 11 BEHTUNSLMN
BbIZIBUrAOT HOBbIE TPEOOBAHUA K NPOTUBOMOXAPHON 3aLLKTE.
Tpy6onpoBO/bl BHYTPEHHUX UHXEHEPHDBIX CUCTEM TPEOYHOT NPOBELEHNS
MeponpPUATIAI MPOTUBOMOXAPHOA 3aLLNTHI NINLLb B CIy4ae NePeceyernst
VMW CTEH 11 NEPEKPLITWI C BbICOKIM Npeaenom orHectoitkocTu. Mpu
3TOM Heo0X0ZMUMO NPeOTBPATITL PACMPOCTPAHEHIE OTHA 1 [bIMA B
CNy4ae noxapa B COCEAHEE NoMELLeHIe.

Llenb npoTBONOXAPHON 3aLLUMThI — NIOKANN30BaTb NOXap Ha

MecTe ero Bo3HkHoBeHus. CornacHo CHuMM 21-01-97 Bce 3aaHus
pasfenatotes Ha 4 knacca no creneHn ordectonkocty (1, 11, 1 1V),

a UX OrpaxaeHus (HecyLLne 3NeMeHTbl 3aHIs, HAPYXKHbIE CTEHbI,
MEeX3TaKHbIE NepPeKpbITUS, 6ecHepaadHble NOKPLITYS, BHYTPEHHME
CTEHbI 1 MapLLK, NNOLAAKNA NECTHUYHbBIX KNETOK) [OMMKHbI IMETb
npezen OrHecToNKOCTA, KOTOPbIA COOTBETCTBYET CTEMEHI OrHECTOMKOCTH
3aaHus. Tpy6onpoBoaHbIE KOMMYHUKALK, NEPECEKAOLLIE OrPaK/IEHIAS,
YXYALWAT UX NapameTpbl OTHECTORKOCTY. [103TOMY OCHOBHOIA MPUHLMN
MPOTUBOMOXAPHOI 3aLLWTbI 3aKNKOYAETCS B TOM, YTO NEPECEYeHIe
TPY6ONPOBOAOM CTPOUTENBHONA KOHCTPYKLIAM JOMKHO UMETh TOT Xe
npefjen OrHecTOMKOCTH, YTO 11 cama KOHCTPYKLINS.

B naHHON TEXHWYECKOI MHGhOPMALIN YKa3aHbl MPAKTUYECKIE PeLLEHUs
ANS BbINONHEHNS TPEO0BAHNI 3BYKO-, NOXAPO0- U TENN03aLuTl
TPYOONPOBOAHBIX CUCTEM BOLOCHAOKEHNA 11 BOAOOTBELEHNS.
[pUHIMaeMble PELLEHNS HEOOXOAMMO COTACcOBbIBATHL C MPOEKTUPOBLLN-
KOM, apXMTEKTOPOM, CTPOUTENbHBIM BELOMCTBOM U MOHTAXHON (OUPMONA.
Han3opHy0 YHKUMIO BLIMOMHAET 3KCMepTu3a npoekTa. [pu aTom cnegy-
€T n30erarb UCNoMb30BaHNA JOPOrocTOsALLIEro 060pyA0BAHNS.

 OrHesapepxuBatoLme F 30 B theaepanbHbix 3emnax baaeq-Broprembepr, baapus,
bepnuH, bpanaeHoypr, Fambypr, leccen, MekneHoypr-®opriommepH, Peitnaxa-
Mcpanbu, Caap, CakcoHns, CakcoHns-AHranst u TiopuHrus



3 KINACCUONKALNA CTPOUTESIbHBIX MATEPUAIIOB
W ANEMEHTOB COrTTACHO CHUMIM 21-01-97 * N MBO

2002/LBO/DIN 4102

31 CTpouTenbHble MaTepuansl
CTpouTenbHble MaTepuansl Pa3fenstTes Ha Knacc!:

HI: HeroprouMe CTpouTENbHbIE MaTepuanbl
[1nst HErOPHYIAX CTPOUTENBHbIX MaTEPUAnNoB Apyrile noKasatenm
MOXAaPHOV 0NACHOCTY He OMPEAENSITCA U HE HOPMUPYHOTCS.

I': roproyme cTpouTenbHbIe MaTepuanbl:
- B1: TpyaHo BocnnameHsemble,

- B2: ymepeHHo BoCnNaMeHsembIe,

- B3: nerko BocnnameHsigmble.

Jlerko BocnnameHsiemble CTPOUTENbHBIE MATEPUATbI HE PA3PeLLAeTCs
CNONb30BATh.

3.2 CTpouTenbHbIE KOHCTPYKLMK

CTpouTenbHble KOHCTPYKLIAM KNAcCUAMLMAPYIOTCA C TOUKM 3peHIst
MPOTYBONOXAPHOIA 3aLLUThI N0 OrHECTOMKOCTI. OHI COCTOST U3
Heroptouwx (HI) unu roptoyux (1) matepuanos. [peaen OrHecTonKocTu
CTPOUTENBHBIX KOHCTPYKLIMI 0003HA4AETCA OYKBOIA (BN CTPOUTENBHOI
KOHCTPYKLMIN) U HUCNOBLIM 3HA4EHNEM (MPOLOIMKUTENBHOCTD
CONPOTVBNEHUS BO3AEICTCTBUIO OTHSI B MIHYTaX), Hanpumep, REI 60:
MEX3ITKHOE NEPEKPBLITIE C NPOAOIKUTENBHOCTBIO CONPOTUBIEHIS
BO3AENCTCTBYK OrHS 60 MUHYT.

R HECYLLME 3NEMEHTBI 3[jaHNS

RE HapYXHbIE CTEHbI

REI MEX3TaXKHbIE MEPEKPbITAS

RE MOKPbITUS GECYEpaAYHbIE

REI BHYTPEHHME CTEHbI JIECTHNYHBIX KIETOK

R MapLUW W NNOLAAKIA NECTHNL

El MEPEropoziku, ABEP, BOPOTA, JIHOKM, KanaHs!
E OKHa

Taon. 3-1 [pumep knaccughukauyiv CTpouTe IbHbIX KOHCTDYKLNA

CTpouTeNbHbIE KOHCTPYKLIAW NOAPA3AENSIOTCS N0 NOXAPHOIA ONACHOCTY
Ha YeTbIpe Knacca:

- KO: HenoxapoonacHsie,

K1: manonoxapoonacHbie,

K2: yMepeHHOMoXapoonacHsle,

- K3: noxapoonacHble.

Mpeaen OrHecTONKOCTI CTPOUTENbHBIX KOHCTPYKLWIA YCTAaHaBNNBAETCS
M0 BPEMEHM (B MIHYTAX) HACTYMNEHUS OHOTO NN NOCNEN0BATENBHO
HECKOMbKIX , HOPMUPYEMbIX ANt JaHHOA KOHCTPYKLWM, NPU3HAKOB
MpefenbHbIX COCTOSAHMIA:

- T0TEpM Hecywel cnocobHocTm (R),

- notepu LenoctHocT (E),

- NoTepy Tennon30nupytoLLei cnocobHocTy (1).
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4 KITACCbI 3AHUI COrNACHO CHUMM 21-01-97 *

31aH1s 11 4aCTIA 3AaHNIA — NOMELLIEHUS MW FPYNMbI NOMELLEHNIA,
(DYHKLMOHAMBHO CBA3AHHBIX MEXAY COO0M, N0 (yHKLMOHATBHON
MOXAPHOII ONAcHOCTW NOAPA3AENSHOTCS Ha KNacChl B 3aBUCUMOCTM OT
€noco6a yx UCNonb3oBaHKs 1 0T TOrO, B Kakoi Mepe 6830MacHOCTb
NHOAEN B HIAX B CNy4ae BO3HUKHOBEHUS NOXapa HAaXO4NUTCS Nof, Yrpo3oin,
C Y4ETOM UX BO3PACTa, (DU3NYECKOr0 COCTOSHIS, BO3MOXHOCTM
NpebbIBaHNs B COCTOSHIN CHA, BIAa OCHOBHOMO (DYHKLIMOHANBHOMO
KOHTUHIEHTA 11 €0 KONIMYECTBa:

®1 [1n NOCTOAHHOrO NPOXWBAHWA U BPEMEHHOrO (B

TOM 4Mcne KPyrnocyToyHoro) npebbiBaHua nopen

(nomeLieHHA B 3TUX 3[aHUAX, KaK NPABMII0 MCNONb3YHOTCA

KPYrnocyTOYHO, KOHTUHIEHT NIOfIEi B HUX MOXET UMETb

Pa3nnyHblii BO3PAcT U (ON3NYECKOE COCTOSHME, ANA 3TUX

3/1aHNI XapaKTEPHO HaNM4yMe CnanbHbIX NOMELLEHN):;

JleTcK1e DOLIKOMbHbIE Y4PEXAEHNS, A0OMA NPECTapenbiX 1

1'HBANW 0B, O0NbHULIbI, CNAMbHbIE KOPMYCa LUKOM-VHTEPHATOB U

NETCKMX Y4epexX AeHNIA;

@ 1.2 T0CTUHMLI, 0OLLUEXNTIS, CNambHbIe KOPMyca CaHaTopiies 11 JOMOB
0T/IbIXa OOLLEro TUNa, KEMMHIOB, MOTENEN U NAHCUOHATOB;

® 1.3 MHOroKBapTUpHbIE XNMble [OMA;

® 1.4 OnHOKBAPTUPHbIE, B TOM YUCHE GOKNPOBAHHBIE XIMblE AOMA;

1.1

® 2 3penuiyHbie U KyNbTYPHO-NPOCBETUTENbHbIE YYPEXAECHUSA
(OCHOBHbIE NOMELLEHUS B ITUX 3[AAHNAX XapaKTepPHbI
MaccoBbIM npebbIBaHWEM NOCETUTENEl B ONpefieNeHHbIe
nepuoabl BPEMEHH):

® 2.1 Tearpbl, KMHOTEATPbI, KOHLEPTHbIE 3arbl, KNyObl, LIMPKK,
CMOPTUBHbIE COOPYXEHUS C TPUOYHAMU, BUOMNOTEKIA 11 ApYTIe
YYPEXIEHUS C PACYETHBIM YNCOM NOCAA04HBIX MECT 15
noceTuTeNel B 3aKPbITbIX MOMELLEHUAX;

@ 2.2 Mysen, BbICTaBKI, TaHLEBAMbHbIE 3albl 1 APYTUE NOA0OHbIE
YYPEX/EHUS B 3aKPbITbIX MOMELLIEHUSX;

@ 2.3 YdpexpaeHns, ykasanHble B D 2.1, Ha OTKPLITOM BO3AYXE;

@ 2.4 YdpexpaeHns, ykasaHHble B D 2.2, Ha 0TKPbITOM BO3AYXE;

® 3 [peanpuaTia No 06CNYXUBAHUID HACENEHUSA (NOMELLEHUS
3TUX NPeanNpUATUIA XapakTepHbl 60MbLLERA YUCSIEHHOCTbIO
noceTuTenei, 4em 06CNYXMBAIOLLEr0 NepcoHana)

@ 3.1 Tpeanpuatiis TOprosu

@ 3.2 Tpeanpuatiist 06LLECTBEHHOMO NUTAHWUSA

® 3.3 Bok3ans!

@ 3.4 TlonuKVHUKIA 11 amMOynaTopun
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@ 3.5 TNomeLLeHns Ans noceTuTeNen NpeanpUsTUiA GbITOBOIO
KOMMYHAIbHOr0 06CNY)X1BaHWS (N0YT, COEperaTesibHbIX
KacC, TDAHCMOPTHbIX areHCTB, HOPUANYECKIX KOHCYbTaLIUIA,
HOTapUanbHbIX KOHTOP, Npa4eyHbIX, aTembe Mo NOLLIWBY 11 PEMOHTY
00YBI 11 OAEX[bI, XMMUYECKOV HYUCTKM, NAPUKMAXEPCKIAX 1 [PYTUX
MOZ0OHbIX, B TOM YIACIE PUTYASTbHbIX U KyNILTOBBIX Y4PEXAEHNIA) C
HepaCcHETHbIM YICIOM MOCAA04HBIX MECT ANsl NOCETUTENEN;

@ 3.6 Ou3KyNbTYPHO-03[0POBUTESIbHBIE KOMMIEKChI 11 CIOPTUBHO-
TPEHUPOBOYHbIE YHPEXAEHNS 063 TPUOYH AN 3puTeseit, ObIToBbIE
MOMELLEHMS, 6aHu;

® 4 VYyebHble 3aBeieHUSA, HAY4YHbIE U NPOEKTHbIE

OpraHu3auuu, yupexpeHus ynpasneHus (nomMeLleHus B

3THX 3[aHNAX UCNONb3YHOTCA B TEYEHUE CYTOK HEKOTOPOE

BpeM$, B HUX HaXOUTCA, KaK NPaBUIO, NOCTOSHHbIMN,

NPUBbIKLLKIA K MECTHbIM YCJIOBUAM KOHTUHIEHT Niofen

onpefeneHHoro Bo3pacra u (pu3n4eckoro COCTOSHUSA):

LLIKonbl, BHELLKONbHbIE Y4EOHbIE 3aBEAEHUSA, CPEHVE

CreLnanbHble y4e0Hble 3aBeeHNs, NPOECcCUOHANBHO-

TEXHUYECKUE YHNTINLL;

@ 4.2 Beiciuve y4eOHble 3aBeaeHNs, YIPEXAEHNS NOBbILLIEHNS
KBanudukaluu;

@ 4.3 YdpexeHus opraHoB ynpasseHis, TPOEKTHO-KOHCTPYKTOPCKIE
OpraHn3auui, MHoPMaLOHHbIE U PeaKLVIOHHO-U3AATENbCKIe
OpraHu3aun, Hay4Ho-Mccnea0BaTenbCKue opraHn3aLm, 6aHKu,
KOHTOPbI,0CPUChI;

@ 4.4 TloxapHble aeno;

® 41

® 5 [Ipou3BOACTBEHHBIE U CKNTAACKUE 3[1aHUSA, COOPYKEHUSA U
NoMeLLEeHUA (AN NOMELLEHNIA 3TOro Knacca xapakTepHo
Hanu4ne NOCTOSHHOMO KOHTUHIeHTa paboTaroLmX, B TOM
Yucne KPyrnocyTouHo):

@ 5.1 [1pon3BOACTBEHHbIE 3[]aHNS 1 COOPYXEHIS, NPON3BOACTBEHHbIE U
NabopaTopHble NOMELLEHIS, MacTepCKue;

@ 5.2 Cknajckue 30aHNs 1 COOPYXXEHUS, CTOSHKM [ aBTOMOOUIEN
063 TEXHINYECKOro 00CTYXKIBAHUS 1 PEMOHTA, KHUTOXPAHWNLLA,
apXViBbI, CKNALCKME NOMELLIEHNS

@ 5.3 CenbCcKoX03ACTBEHHbIE 30aHNS

Mpon3BOACTBEHHbIE 11 CKNALCKIE MOMELLIEHIAs, B TOM YiACNe NabopaTopui
I MacTepckie B 3aaHnsx knacco ® 1, ® 2, @ 3, u @ 4, oTHOCHTCS K
knaccy @ 5.



5 TPEBOBAHWA APYTX HOPMATMBHbBIX
NOKYMEHTOB

CornacHo ®epgepanbHoMy 3aKoHy 0T 22.07.2008 Ne123-d3
(B pen. ot 02.07.2013 r.) «<TeXHU4ECKUA PErNaMEHT 0
Tpe6oBaHMAX NoXapHOW 6e30NacHOCTH»

Cratbs 137

4.Y3nbl NepeceyeHrs OrpaxAatoLLIX CTPOUTENbHbIX KOHCTPYKLMIA
kabensamu, Tpy6onpoBOAAMIA U APYTM TEXHONMOTUYECKMM 000DYA0BAHMEM
LOMKHbI IMETb MPe/ien OrHeCTOMKOCTIA He HIDKE TPEOYeMbIX Npe/ienos,
YCTaHOBNEHHbIX ANS 3TUX KOHCTPYKLIAN.
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6

COMACHO MBO 2002

TPEBOBAHWNA K CTPOUTEJIbHBIM KOHCTPYKLIMAM

Tpe6oBaHusa K
CTPOMUTENbHBIM
KOHCTPYKLUAM
cornacHo MBO 2002
Bo3MoXHbI
OTKNOHEHUs
cornacto LBO

HeBbicokue 3pganua h<7m

Iloma gnsa ogHoii/ABYX ceMei,
cBoboHoCTOALME

Bce ocTanbHbie
311aHUA

3pnaHua cpegHeii BbICOTbI
TM<h<22m

BbicoTHbIE
3[1aHus

Knacc 3nanuii 1:
€B00OOAHO cTosAWMe 3naHus o OKFFB
<7 ™ (BW: OK 0KOHHBbIIl napanet

Knacc 3naHuii 3:
Hanpuvep,
JI0M ps/0B0i

Knacc 3pgaHuit 4:
7M< OKFFB <13
M Ha3Ha4eHue He

Knacc 3gaHuii 5:
13M<OKFFB <22 m

Oco6ble CTpoeHNs
h>22m

8 M) 1 He Gonee ABYX Ha3Ha4eHi 3aCTPONAKM 10 oonee 4em 400 m? noapo6HoO
Ha nnowaay 1o 400 M2 OTAenbHO OKFFB < 7m COOTBETCTBEHHO
CTOSALLME 3[aHNS NAHAWADTHOTO 0C00bIM
WM CeSbCKOX03SACTBEHHOMO CTPOUTENBHBIM
MCNONb30BaHNS npaBunam 1
nporpaMmb|
Knacc 3paHni 2: MpOTUBONOXAPHON
KaK Knacc 3[jaHuil 1, HO He OTeJIbHO AT
crosume
Knacc 3maHunii GK 1 GK 2 GK 3 GK 4 GK 5 ocobble
CTpoeHus
HECYLLIME U KPENeXHble F 30 F 30 F 90 F 90 F 90 F 90
KOHCTPYKUWN B
noagane (CTeHbl 1
NepexpbITHs)
HECYLLVE U KDENeXHble HeT F 30 F 30 F 60 F 90 F 90
KOHCTPYKLMN Ha
BEPXHMX 3TKAX
(CTEHbI 11 NEpeKpbITUS)
NeperopojKm B HeT F30 F30 F 60 F90 F90
NOMELLIEHISIX Ha
BEPXHUX 3TaXkKaX
OpaHamayapbl 1 F 90 (F 60) F 90 (F 60) F 90 (F 60) F 90 (F 60) F90 F90
PA3aennTENbHbIE
CTEHb!
CTEHbI HEOOXOANMBIX F 30 F 30 BEPXHIE 3TN | BEPXHIE 3TAXKN: BEPXHIE 3TAXKI: BEPXHIE 3TAXKN:
NPUXOXIX F30 F30 F30 F30
noJBanbHoe noJiBanbHoe noJiBanbHoe noJiBanbHoe
nomettenme: F 90 | nometenne: F 90 | nomewwenue: F 90 nomettienue: F 90
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/ [TPUMEPBI NCNOJIHEHWA

71 CKpbITble KOMMYHUKALMK NOA
LUTYKATYPKOW / NepekpbITUEM

Tpy60onpoBO/bl U3 FOPHHMX MATePUanoB HaPYXXHbIM ANAMETPOM A0
160 MM MOryT NPOXOANTL Yepe3 OrHeyNoPHbIE NEPEKPLITUS, ECIIN OHY
MPONOXeEHbI B NPEenax 3Taxa B LUTPOOAX CTeH. ITW LTPOOLI AOMKHBI
ObITb 3aKPbITbI CNIOEM MIHEPANBHON LUTYKATYPKIA TOMLLNHOM He MeHee
15 MM Ha HEropto4em OCHOBAHWV NOJ, LUTYKATYPKY WK NAKTaMIA
TONLIMHON He MeHee 15 MM 13 MUHepanbHbIx Matepuanos (Knacc
cTpoiimarepuana A1 cornacHo DIN 4102-1, ot 05/98).

OcTanbHble KOHCTPYKLWIA JOMKHbBI MMETb He00X0AUMbIN Npeaen
OrHECTONKOCTU.

['optoume Tpy6onpOBObI PA3PELLAETCS YKNAMbIBATL B YINax MACCUBHbIX
CTEH, ECIIN OHM OKPYXKEHbI MUHUMYM C 2 CTOPOH MaCCUBHbIMIA CTEHaMN
W CTPOUTENbHBIMY KOHCTPYKLMAMM CO CIOEM MUHEPATbHON
LUTYKATYPKW TOMLLMHONM HE MeHee 15 MM Ha HEroproYemM OCHOBAHWUI MO
LUTYKATYPKY WUAW NAATAMI TONLMHOIA He MeHee 15 MM 13 MUHEpaTbHbIX
matepuanos (Knacc ctpoitmarepuana A1 cornacHo DIN 4102-1,

o1 05/98).

OTBETBNEHMA TPYOONPOBO/OB PA3PELLALTCS NPOKNAAbIBATL OTKPHITO

B Mpefenax araxa.

[©

K Tpy6onpoBoaam, yNOXKEHHbIM B LUTPOOBI, yKa3aHHbIE TDEOOBAHWS He
OTHoCSTCS!
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12

Cuctema R 90 npotuBonoxapHas manxeta REHAU PLUS
ans npoknagku Tpy6 RAUPIANO PLUS 4yepe3 nepekpbITus,
MOHONUTHbIE nepekpbiTUs (cepTuchukar Ne Z-19.17-1662)

KoHcTpyKums B MOHONIMTHOM nepekpbiTun F 90, oTBEpcTHE B NOTONKE

177
5
9
=
=
3 F90
é
8/ |
3 |
6
7

-

RAUPIANQ PLUS: s <15 Mm

KoHcTpyKums B MOHONIMTHOM nepekpbiTun F 90, npocBepneHHoe 0TBepeTHE

17,
5
2
3 F90
é
g8—/ \
4
—
7

S RAUPIANQ PLUS: s <15 Mm

Céopka

KOHCTPYKUWUKU B MOHONMTHOM nepekpbiTuu F 90, oTBEpCTME B NOTONKE

h>150 mm

52

0603Ha4eHNs

1 RAUPIANO PLUS.

2 TonuHa MOHONUTHOrO NepekpbITa h > 150 MM
MuH. F 90-AB cornacHo DIN 4102-2, GeToH nim
Xene306eToH cornacHo DIN 1045, nopucTblit 6eTOH
cornacHo DIN 4223.

3 OTBepcTyie B NOTONKE.

4 T1pocBEpSIEHHOE OTBEPCTHE.

5 3a30p Mexay Tpy6oil 1 nepexpbITheM cornacHo ABZ:
- 10J10Ca U3 BCMEHEHHOr0 NOMNaTIANEHa

(knacc DIN 4102-B2) 5 mMm nnm
- MuHepanoBarHas nauTa (knacc DIN 4102-A,
Temneparypa nnasnerns > 1000 °C) makc. 15 Mm uan
- AF APMAQ®JIEKC (ABP Ne P-MPA-E-03-510)
Makc. 15 mm.

6 Cuctema R 90 npoTMBONOXApHas MaHXeTa
REHAU PLUS cornacHo ABZ.

7 3BYKOM30NALWS B CTPOUTESBHON KOHCTRYKLIMN
C M0MI0CON 13 BCTIEHEHHOMO NONMITUINEHA KNacca
DIN 4102 B2, 5 mm TonLLMHA n30nsiLum cornacHo ABZ.

8 CranbHoit fo6ensb ¢ BuHTamu M6 unu M8 cornacto ABZ.

9 Tunc unn pacteop MG 1.

h TonumHa nepexkpbITis.

s MakcumanbHo 10nyCTUMast LUAPIHA LLENI MeX Iy
MEepexpbITEM / PACTBOPOM U TPYGOIA.

Mpu ncnonb3oBaHim cuctembl RI0-MpoTrBoNoXapHas
marxeta REHAU PLUS ¢ tpy6amn < 160 mm
COO/I0/IEHIE MAHAMATTBHOTO PACCTOSHUA MeX Y
MOHTXHbIMY OTBEPCTUAMI 1N TDYO He TpebyeTcs.
Mpy ncnonb3oBaHum Tpyo > 160 MM MeX Ay
MOHTXHbIMY NPOEMAMK IOMKHO ObITb YCTAHOBIIEHO
MUHUManbHOe paccTosune a>100 mm. [Ing mpyrux
MOHT&XHbIX TPOEMOB MUHUMANIbHOE PACCTOSHME
MEXIY HAMIA [IOMKHO BbITh YCTAHOBNEHO > 200 MM.

Mp1 MOHTAXE CremyeT cobntoaarb 06LLECTPONUTENbHbIE
TPeO0BaHMS.
CobntoaiiTe yka3aH!s UHCTPYKLN N0 MOHTaXY!

[©

Mpu NPOX0Ze TPYGONPOBOL0B Yepes NepeKpbITHs
CIeQYeT YCTaHaBNMBaTh NPOTUBONOXAPHbIE MAHXETh!
C HUKHEN CTOPOHbI NEPEKPbITIAA.

3|
[inst LiEHTpanbHoN CUCTEMbI MblNey6opKY
VACUCLEAN ncnonb3yetcs UCKNI4UTESNBHO CUCTEMA
NPOTUBONOXAPHbIX MaHXeT «REHAU komnakT»

[1N191 BCACLIBAIOLLMX 1 BbIXTIOMHbIX TDYOONPOBOA0B
RAUPIANO PLUS.




73 Cuctema R 90 npotuBonoxapHas mawxeta REHAU PLUS
ans npoknagku Tpy6 RAUPIANO PLUS 4epe3 CTEHbI,
MOHONUTHbIE cTeHbl (cepTucpukar Ne Z-19.17-1662)

YcTaHoBKa B MOHONUTHYHO cTeHy F 90, oTBepcTue B CTEHE

‘ L RAUPIANQ PLUS: s < 15 Mm

h>100 mm

YcTaHoBKa B MOHONUTHYHO cTeHy F 90, konoHkoBoe Gypexune

RAUPIANQ PLUS: s <15 Mm

?Ww |
7 NB
.

h>100 mm

YcTaHoBKa B MOHONUTHYHO cTeHy F 90, oTBepcTue B cTeHe / npope3ska pesoii

-

h>100 mm

0603Ha4eHIs

1 Tpy6onposoa RAUPIANO PLUS
2 TonuHa MOHONUTHOrO NepekpbITa h > 150 MM
MuH. F 90-AB cornacHo DIN 4102-2, GeToH 1im
Xene306eToH cornacHo DIN 1045, nopucTblit 6eTOH
cornacHo DIN 4223
3 OTBepcTyie B CTEHE
4 TlpocBepEHHOE 0TBEPCTME
5 3a30p Mexay Tpy6oil 1 nepekpbITheM cornacHo ABZ:
- JIEHTA 113 BCMEHEHHOTO NONNATUNEHA
(knacc DIN 4102-B2) 5 mm nnu
- MuHepanosatHad nauTa (knacc DIN 4102-A,
Temneparypa nnasneHis > 1000 °C ) makc. 15 mm
- AF APMA®IIEKC (ABP Ne P-MPA-E-03-510)
Makc. 15 Mm
6 Cucrema R 90 npotuonoxapHas maHxera REHAU
PLUS cornacHo ABZ
7 30nsuus 3ByKa B CTPOUTESbHbIX KOHCTPYKLIMAX
¢ nentoit knacca DIN 4102 B2, 5 mm TonwmHa
n3onsuun cornacHo ABZ
8 CranbHoit ato6enb ¢ BuHTami M6 nnn M8
cornacHo ABZ
9 Tunc nnn pacteop MG Il
N TonumHa nepexpbITus
S MakcumanbHo JonycTUMas WNPIUHA LWENn Mexay
MepekpbITUEM / PACTBOPOM 1 TPyOOIA

Mpu ncnonb3osaHui cuctembl RI0-MpoTBoNOXapHas
marxera REHAU PLUS ¢ Tpy6amin < 160 mm
COOMOMIEHINE MUHUMAIIBHOTO PACCTOSHNS MeX Ty
MOHT@XHbIMU OTBEPCTUAMY A7 TPYO He Tpeoyetcs.
Mpu ncnonb3osaHuy Tpyo > 160 MM Mexay
MOHT@XHbIMY NPOEMamMK 0MKHO ObITb YCTAHOBMEHO
MUHIMAnbHOe paccTosHine a>100 mm. [Ing apyrix
MOHT@XHbIX MPOEMOB MUHAMATIEHOE PACCTOSHIAE
MEX Y HUMIA IOMKHO ObITb YCTAHOBMEHO > 200 MM.

[pu MOHTaXe CneayeT co6NAaTh 0BLLECTPONUTENbHbIE
TPE6OBaHMS.

@

Mpu Npoknazke TpyGoNpOBOOB Yepes CTeHbI CreayeT
yCTaHABAMBATL NPOTUBOMOXAPHBIE MAHXETbI C 0081X
CTOPOH CTEHbI.

ﬂ

[Nt LIEHTpanbHON CUCTEMbI MblNey6opKK
VACUCLEAN ncrnonb3yeTcs UCKNI4UTESNBHO CUCTEMA
NpOTMBONOXAPHbIX MaHXeT «REHAU komnakT»

[N BCACHIBAOLLAX 1 BbIXNOMHbIX TOYOGONPOBOAOB
RAUPIANO PLUS.
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74

Cuctema R 90 npotuBonoxapHas manxeta REHAU PLUS
ans npoknagku Tpy6 RAUPIANO PLUS 4epe3 CTEHbI,
HeHecywue neperopoaku (ceptucpukar Ne Z-19.17-1662)

YcTaHoBKa B HeHecyLLyo neperopofky F 90, oTBepcTue B CTEHE

i
(<o)
<30 Mm

@

:wj

e

= .
h>100

uv RAUPIANO PLUS: s < 15 MM

YcraHoBKa B HeHecyLLyo neperopofky F 90 konoHkosoe 6ypeHue

F 90
24 g E
6 y S
VI
!1 SN 1
Ii \—49//51—/ |
=
S —
h>100 mm
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0603Ha4eHNs

1 Tpy6onposog RAUPIANO PLUS
2 [VNCOKAPTOHHbIE OrHEYNOPHbIE NANTbI MAHAMYM 2
Ha cTeHe cornacHo DIN 18180, TonwmHa > 12,5 mwm,
knacc DIN 4102-A
3 OTBepcTyie B CTEHE
4 [IpocBepneHHoe 0TBEpCTHE
6 3a30p mex.y TpyooIi 1 nepexpbITieM cornacHo ABZ:
- JIEHTA U3 BCMEHEHHOr0 NONNaTIANEHa
(knacc DIN 4102-B2) 5 mMm nnm
- MuHepanosartHas naura (knacc DIN 4102-A,
Temneparypa nnasnexns > 1000 °C ) makc. 15 MM uan
- AF APMA®JIEKC (ABP Ne P-MPA-E-03-510)
Makc. 15 mm
6 Cucrema R 90 npoTusonoxapHas marxeTa REHAU
PLUS cornacHo ABZ
7 3BYKON30MSLMS B CTPOUTENbHBIX KOHCTPYKLMSX
C NIEHTOI 113 BCTIEHEHHOTO NOMMATIMEHA KNacca
DIN 4102 TonwmHa naonsaumn B2, 5 mm cornacHo ABZ
8 LUnunbka M6 unu M8 raiika ¢ npunaraemor Laiooil
9 Tunc nnn pacteop MG Il
h TonumHa nepekpbIThs
s MakcumanbHo fonycTUMast LUWPIHA LLEM MeX Iy
MepeKpbITIEM/PAcTBOPOM 11 TPYGOI

YcTaHoBKa B CTeHy F 90 N9 rUNcoKapTOHHBIX
OrHeynopHbIx naut cornacHo DIN 4102-4.

Mpu cnonb3oaHim crctembl RI0-MpoTusonoxapHast
marxeta REHAU PLUS ¢ Tpy6ammu < 160 mm
COGNI0EHNE MUHUMANIBHOTO PACCTOSIHUS MEX Y
MOHTXHbIMI OTBEPCTUAMI AN TPYO He Tpeoyetcs.
[pu cnonb3oBaHum Tpyo > 160 MM Mexay
MOHTXHbIMI NPOEMaMU JOMKHO ObITb YCTAHOBEHO
MUHUMANbHOE paccTosHie a>100 Mm. [Ins apyrix
MOHTXHbIX MPOEMOB MIHIAMANbHOE PACCTOSHME
MEX[Y HAMU JOMKHO ObITb YCTAHOBNEHO > 200 MM.

[p1 MOHTAXE CremyeT cobntoaarb 06LLECTPOUTENbHbIE
TPe60BaHMS.
CobntoaaiTe yKasaHus MHCTPYKLINV N0 MOHTaXY!

@

Mpu NPOX0OXeHUI TPYBONPOBOI0B YEPE3 CTEHbI
CIie[yeT YCTaHaBNNBATb NPOTUBOMOXAPHbIE MAHXETbI
C 00X CTOPOH CTEHbI.

3
[1Nst LEHTPANbHOM CUCTEMbI MbleYO0PKN
VACUCLEAN ncnonb3yetcs UCKNI4UTESNBHO CUCTEMA
NpOTUBONOXAPHbIX MaHXeT «REHAU komnakT»

[1N19 BCACLIBAIOLLMX 1 BbIXJIOMHbIX TDYOONPOBOA0B
RAUPIANO PLUS.




15 Cuctema R 90 npotuBonoxapHas manxera REHAU kompakt

0603Ha4eHNs

ans npoknagku Tpy6 RAUPIANO PLUS yepe3 nepekpbITUs, MOHONUTHbIE

nepekpbITua (ceptudhukar Ne Z-19.17-1363)

YcTaHoBKa KOHCTPYKLMK B MOHONUTHOE nepekpbiTue F 90, oTBepcTME B NOTONKE

1 Tpy6onposog RAUPIANO PLUS

2 TonwuHa MOHONMUTHOrO NepekpbITa h > 150 Mm
mMuH. F 90-AB cornacHo DIN 4102-2, 6eTOH 1u
Xene306eToH cornacHo DIN 1045, nopucTblit 6eToH

-

— S

cornacHo DIN 4223
3 OTBepcTyie B CTEHE
4 TlpocBepneHHoe 0TBepCTIe
5 3a30p Mexay Tpy6oil 1 nepexpbITheM cornacHo ABZ:

RAUPIANQ PLUS: s <15 Mm

h>150 mm
|
S

- MuHepanoBarHas nauta (knacc DIN 4102-A,
H Temneparypa nnasnexus > 1000 °C) makc. 15 MM nm
| - AF APMA®JIEKC (ABP Ne P-MPA-E-03-510)

?

Makc. 15 Mm
Mpu npoknazke Tpyo Yepes NepekpbITUA 3a30p
MexXy TpyBOi 1 KOHCTPYKLINEN CTEHbI [JOTDKEH
ObITb 3aMOJHEH JIEHTON U3 BCMIEHEHHOMO
nonnatunea (knacc DIN 4102-B2) 5 mm.
6 Cuctema R 90 npotBonoxapHas Mamxeta REHAU

YcTaHoBKa KOHCTPYKLMK B MOHONMTHOE nepekpbiTue F 90, 6ypenune thpesoi

PLUS cornacHo ABZ

7 3ByKON30MSLMS 4EPe3 CTPOUTENbHbIE KOHCTPYKLMM C
NEHTOI 113 BCMEHEHHOTO NONMATINEHA KNacca
DIN 4102 TonwmHa naonsumn B2, 5 mm cornacHo ABZ

8 CranbHoii Ar6enb ¢ BuHTaMu M6 nnn M8
cornacHo ABZ
9 BEeTOHHbII, LEMEHTHbIA UNW TUMNCOBBIA PacTBOP

F90

h>150 mm

|

knacca DIN 4102-A
h TonumHa nepekpbIThs
s MakcumanbHo [onyCcTUMAs LUMPUHA LN Mexay
H | MepekpbITUEM/PAcTBOPOM 1 TPYOOI

JL%‘I

ﬁ |

~ O &~

Mpu 1cnonb3osaHun cuctemsl R 90 Mexay
npoTUBONOXapHON Mawxetoli REHAU PLUS u

TPY60i He TPEOYETCH MUHUMANIBHOE PACCTOSHIE.

[ins 0cTanbHbIX NPOTUBONOXKAPHBIX MEPONPUATHIA
(Hanpumep, cuctema R 90 NpoTuBONOXapHas MaHxeTa

[pw MOHTaXE CneayeT coontoaaTh 06LIeCTpouTeNbHbIE Tpe6oBaHs Ne 7-19.17-1363.

E

RAU-VPE) cornacHo MLAR (o1 11/2005) LODKHO ObITh
YCTaHOBNEHO MUHMMANbHOE PACCTOSHUE @ > 50 MM.

[©

Mpu Npoknazke Tpy6onpoBOAOB 4Yepes NepexkpbITUA
CNefyeT YCTaHaBNNBATL MPOTUBOMOXAPHbIE MAHXETbI
C HWKHEN CTOPOHbI NEPEKPLITIAS.

E

AnbTepHaTIBOIA 3330pY C NIEHTOI 113 BCMEHEHHOTO NOAUATUNEHA (KNace
DIN 4102-B2) 5 mm 6yeT 1CNONb30BAHIE NPOTUBOMOXAPHBIX MAHXET

«REHAU komnakT>» s npoknaaki 4epes NepekpbITua.

[inst LeHTpanbHoii cuctembl nbiney6opku VACUCLEAN ncnonb3yetcs
VCKNKYUTENbHO CUCTEMA NPOTUBONOXAPHBIX MaHXeT «REHAU komnakT»
NS BCACbIBAMOLLYIX 11 BbIXNOMHbIX Tpy6onpoBoaos RAUPIANO PLUS.
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7.6 Cuctema R 90 npotusonoxapHas manxera REHAU kompakt
ans npoknagku Tpy6 RAUPIANO PLUS 4epe3 CTEHbI,
MOHONUTHbIE cTeHbl (cepTudpukat Ne Z-19.17-1363)

YcTaHoBKa B MOHONUTHYHO cTeHy F 90, oTBepcTuUe B CTEHE

RAUPIANO PLUS: s < 15 mu
16 o —9

(e i
I WSS

w

_i 3
; 8

B —
h>100 mm

YcTaHoBka B MoHONUTHYHO cTeHy F 90, 6ypexune thpesoi

RAUPIANO PLUS: s <15 Mm
4

wl

YcTaHoBKa B HeHecyLLyo neperopofky F 90, oTBepcTue B CTEHE

F 90 RAUPIANO PLUS: s < 15 MM
16 ZT 9
- [4 0
b — [Z)]
23|

-

——
T 3= 10

bk

h>100 mm

KoHcTpyKumst cTeHbl F90 13 r1ncokapToHHbIX OrHeYnopHbIX nauT cornacHo DIN 4120-4
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0603Ha4eHNs

1 Tpy6onposoa RAUPIANO PLUS

2 TONLLMHA MOHOMUTHOW CTEHbI h > 100 MM MUH.
F 90-AB cornacHo DIN 4102-2, KOHCTPYKLNASE CTEHbI
cornacHo DIN 1053-1, 6eTOH 1ni xxene3006eToH
cornacHo DIN 1045, nauTel nopuctoro 6etora DIN
4166

3 OtBEPCTIE B CTEHE

4 [IpocBep/eHHoe 0TBEpCTUE

5 3a30p Mexay Tpyooit 1 nepexpbITiiem cornacHo ABZ:
- MuHepanoBarHas nawTa (knacc DIN 4102-A,

Temneparypa nnasnexus > 1000 °C) makc. 15 mm um
- AF APMA®JIEKC (ABP Ne. P-MPA-E-03-510)
Makc. 15 mm

6 Cuctema R 90 npotBonoxapHas Mamxeta REHAU
PLUS cornacHo ABZ

7 3BYKOW30MSILMS YePe3 CTPOUTENbHbIE KOHCTPYKLINAM
C NIEHTOI U3 BCMEHEHHOMO MOMMITITIEHA KNacca
DIN 4102 B2, 5 mm TonLmHoii cornacHo ABZ

8 CranbHoii A6enb ¢ BuHTaMu M6 nan M8
ornacHo ABZ

9 BEeTOHHbIIA, LIEMEHTHbIA AW TUNCOBBIA PacTBOP
knacca DIN 4102-A

h TonLyHa CTeHbI

s MakcumanbHo 0nyCTUMast LUAPIHA LLENI MeXy
CTEHOI1 / pacTBOPOM 11 Tpy0OIA

Mpu nenonb3osaxuy cuctemsl R 90 mexay
npoTBoNOXapHoit Manxetoin REHAU PLUS 1

Tpy6Oii HE TPEOYETCH MIUHUMANBHOE PACCTOSHIAE.

[insg ocTanbHbIX NPOTUBONOXAPHBIX MEPONPUATHI
(Hanpumep, ciuctema R 90 npoTuBONOXAPHAA MaHXeTa
RAU-VPE) cornacto MLAR (o1 11/2005) A0mKHO ObITh
YCTAHOBJIEHO MUHIMAIIbHOE PACCTOSHIE @ > 50 MM.

[pu MOHT@XE Creayet co6NoaaTh 06LIECTPOUTENbHBIE
Tpe6oBaHus Ne 7-19.17-1363.
CobntoaiTe yKasaHust MHCTPYKLM N0 MOHTaxy!

[©

Mpu Npoknazke Tpyo6onpoBoJ0B Yepes nepekpbIThs
CIeMyeT yCTaHaBNMBATb NPOTUBONOXAPHBIE MAHXETbI
C HIDKHEN CTOPOHbI NEPeKPbITUS.

3
J1Nst LHTPANbHOM CUCTEMbI MbleYO0PKN
VACUCLEAN ncrnonb3yetcs UCKNIUUTENBHO CUCTEMA
MPOTUBONOXaPHbIX MaHXeT «REHAU komnakT»

[1N19 BCACLIBAIOLLMX 1 BbIXJIOMHbIX TDYOONPOBOA0B
RAUPIANQ PLUS.




1.7 Cuctema R 90 kocas npotuBonoxapHas manxeta REHAU ans npoknaaku Tpy6 RAUPIANO PLUS

yepe3 nepekpbiTHa (ceptucpukat Ne Z-19.17-1268)

YcTaHOBKa KOHCTPYKUMM B MOHONIUTHOE nepekpbiTue F 90, oTBEpCTME B NOTONKE

1 -
3 9 5 1 ’ / : 1 s
L] ‘ \’/i 4
=
= F90
= > —2
2 |
11
6)8
10
L =300 mm /
9 MakcumanbHo onycTMas LnpuHa 3a3opa: py125" || / L 2300
&Y - MuHepanbHas ata: s < 10 MM dg > 110 mu
- AF/APMA®IIEKC: s < 15 MM
I !
0603Ha4eH!s

1 RAUPIANO PLUS

2 TonwmHa nepekpbitus h > 150 mm MuH. F 90-AB cornacHo DIN 4102-2,
0eTOH unu xene306etoH cornacHo DIN 1045, nopucTbiii 6ETOH COrMacHo
DIN 4223

3 (OTBepcTye B CTEHE

4 TIpocBepneHHoe 0TBEpCTUE

5 3ByKou3onupytoLas MuHepanoatHas nauta cornacHo DIN 4102-A,
Temneparypa nnasnexus > 1000 °C nnm AF/APMADIIEKC
(ceptudhukar P-MPA-E-03-510)

6 Cuctema R 90 npoTiBonoxapHas marxeTa kocass REHAU cornacHo ABZ

7 3ByKOM30MMPYHOLLAS NeHa cornacHo ABZ

8 PacnopHbIi aro6enb ¢ BuHTamu M6 unu M8 nau wnunbkin M6 nan M8
cornacHo ABZ

PaccTosHe Mexay ByMA MaHXeTamit B COOPaHHOM COCTOSIHUN > 100 MM

Mpu MOHTaXE CneayeT cooMtoaaTh 00LIECTPOUTENBHbIE TPEOOBAHIAS
Ne 7-19.17-1268.
Co6nioaaiiTe yKasaHns UHCTPYKLMIA N0 MOHTaXY!

[©

Mp1 M30MsILYMI TPYGONPOBOL0B HEPE3 NepeKpbITUS CrieayeT
YCTaHABMBATb MPOTUBOMOXAPHBIE MAHXKETbI C HIDKHEI CTOPOHbI
NEPEKPbLITUS.

9 BeTOHHbII, LIEMEHTHBIV K TUNCOBBIN pacTBop knacca DIN 4102-A

10 LLnaHr co CTeKN0BONOKOHHBIM apMIPOBAHIEM MAOTHOCTbIO 220 + 20 r/m?

11 Metannudeckuin xomyT

da HapyxHblit fuametp TyOb!:
da <110 mm: He TPEOYEeTCA LWNAHT, apMUPOBAHHBIA CTEKIOBONIOKHOM
da > 110 MM:He0BX0AMM LLUNAHT, apMIAPOBAHHBIIA CTEKNOBONOKHOM"

DN [lnametp ycnosHoro npoxoaa, Dy 125 COOTBETCTBYET HApyKHOMY
avameTpy da =125 mm

h TonwiyHa nepekpbITIs

S MakcumansHo aonycTumas W1pUHA Wenm Mexay CTeHol /
pacTBOPOM 1 TPY6OiA

L [InuHa WwnaHra, apMupoBaHHOTO CTEKNOBOMOKHOM: L > 300 MM

Y Ins Tpy6bl Dy 125 cnepyeT ucnonb3oBarb NPUnaraeMblit LLnaHr,
APMUPOBAHHbIiA CTEKNOBOIOKHOM
C METanAMYEcKMMMI XOMyTaMi.

3
[ns LenTpanbHoit cuctembl nbineybopku VACUCLEAN ncnonb3yetcs

WCKTIOYUTENBHO CICTEMA NMPOTUBONOXAPHBIX MaHXeT «REHAU KomnakT»
NS BCAChIBAIOLLIX U BbIXNOMHbIX TPy6onpoBoaos RAUPIANO PLUS.
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1.8 Moa3eMmHblil rapax

0603Ha4eHIs

1 Tpy6bl RAUPIANO PLUS

2 R 90-npoTnBOnOXapHas MaHxeta ang Tpyo

[Foo| | RAUPIANO PLUS

3 R 90-npoTuBonoxapHas Marxera ans 1py6
ropsyert / xonoaHoit Bogsl RAU-PE-X

Mon3emHbIV rapax 06pasyeT 0TaAeNbHY0 30HY BO3ropaHus. NoKpbITIE CTEH 1 MOTOMKA He
LOMKHO COCTOATb 13 FOPHYUX MATepUanos.
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8 COKPALLIEHWA

ABP 00LLIge CBUAETENbCTBO NPOBEPOYHOI0 HAA30pa
ABZ 06LLNA [10MYCK CTPOUTESIbHOTO HaA30pa

AF APMA®DJIEKC

BW banex-Btoptembepr

EnEV 3aKOH 00 3HEProcoepexeHnm

GK KNace 3[aHns

LBO PervoHanbHble HOPMATVBbI

MBO 06wiechenepanbHble HOPMaTHBbI

MG rpynna CTPOUTENbHbIX PACTBOPOB

MLAR TunoBas MHCTPYKLNS

MPA BS CepTuhrKaLoHHbIiA LIEHTP No MaTepuanam B bpayHuuseiire
0K BEPXHWMIA Kpali

OKFFB BEPXHWIA Kpar roToBOro nona

VO NHCTPYKLINS

Z cepTudmkar

Taon. 8-1 Cokpalyerns
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