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1. ONMWCAHUE CUCTEMDI

1.1. Obnactb npumenennsa cuctemol POCTepm u3 PP-RT u PP-R

VYHuKanbHble 0C0BEHHOCTM WCMONb3yeMOro Cbipbsi ANS NPOM3BOACTBA TPYO M (GACOHHBIX M3LENuii OTKPbIBAKOT LIMPOKME BO3MOXHOCTM
B npumeHeHnn cuctemol POCTepm:

@ © O O

B cuctemax xonogHoro B cuctemax GpunbTpaumm, BofLOOUNCTKM B nHeBMatnyeckux cuctemax B cuctemax otonnenus,
1 ropsiyero BofoCHabxeHus 1 obecneyeHns NUTbEBLIM ANS NOAKNKYEHNS OTONUTENbHBIX
BOJOCHabXeHneM npubopoB pa3nnyHoro Buaa
B Tpyb6onpoBoaHbIX cucTemax B Tpy6onpoBogax npoMmbILuneHHOro B tpybonposopax nuwiesoii
IS CeNbCKOXO3SIMCTBEHHbIX HYXA, Ha3HayeHus 1 XMMUYECKO#  NPOMBILLIEHHOCTH

1.2. POCTepm PP-RT FRP

PP-R(T-Tpy6bi (nanee PP-RT-Tpybbl B COOTBETCTBMM C NPUHATLIM 0603HauYeHneM nponssogutenst — POCTepm) — 3to Tpy6bl, U3roTaBnMBaemble
13 TepMoCTabunu3npoBaHHoro nonunponuiexa (Tun 4). [laHHbli nonumepHbIi MaTepuan bosee yCToiMunB K BO3REACTBMIO BbICOKMX TEMNEpaTyp
W NaBeHNs No CpaBHeHMI0 C 06bIYHbIM PP-R (nonunponunex paHgom cononumep, Tun 3). Matepuan PP-RT B inanasoHe Temnepatyp ot 20
po 110 °C xapakTepusyetcs 6onee BbICOKMMU 3HAYEHNSIMN MAKCMMANbHOMO 3KCMYaTaLMOHHOMO faBneHus. Kpome Toro, AaHHbIA MaTtepuan
obnapaet nyyweit MOpO30CTOAKOCTbIO 0THOCUTENBHO 06bI4HOIO PP-R. 3T0 03HauaeT, 4To CUCTeMa, BbINOIHEHHAN U3 AAHHOr0 MaTepuana, byaet
bonee [ONroBeYHOI, YeM CUCTEMA W3 CTAHAAPTHOrO MOMUMPONWIEHA PaHLOM CONONMMEPA U NpU BbICOKMX TemnepaTtypax byner ciyxutb
Ha 25-30% ponblue, Hanpumep, B CMCTEMax NUTLEBOO ropsyYero BofocHabxenus n oronnexns. C(uctema PP-RT u3 TepmoctabunmsnposanHoro
nonvnponuneHa bonee ycronumBa He TONbKO K BbICOKMM WM HU3KUM TeMMepaTypam, HO TakKe K nepenafam Temnepartyp. [ing cpaBHeHus
npefnaraemM HOMorpammel NpoyHocT matepnanoB PP-RT n PP-R, B3atbie u3 I0OCT 32415-2013:

=

Homsumsa =anpusgsons, W

Puc. 1. IranoHHble rpadmkn anutensHoii npouHoctu PP-R Puc. 2. ItanoxHble rpadmkn gnutenoHoii npouHoctu PP-RCT




Tpy6bl U3 TepmMoCTabMNM3MpOBaHHOIO NOMUNPONUIEHA NPefHA3HAYeHbl AN NPUMEHEHUS B CUCTEMaX XONIOAHOM0 W ropsAYero NUTbHEBOrO
BOfLOCHAOXEHMS, HU3KO- M BbICOKOTEMMNEPATYPHOrO OTOMIEHMS, @ TAKXKE X0NI0f0CHAbKeHUS.

Bbicokas TepmocTtabunbHocTe MaTepuana PP-RT pocturaetca bnarofaps mogudouumpoBaHHON KPUCTANANYeCKON pelleTke — LWeCTUrPaHHOR,
UMeloLLel AONONHUTENbHBIE MOJIEKYNSIPHBIE CBA3M, YTO AET BO3MOXKHOCTb MaTepuany PP-RT coxpaHsTb CBOI0 NPOYHOCTb MO BO3AENCTBUEM
NOCTOSIHHOTO AaBNIEHNS W BbICOKOA TEMNeEpPaTypbl B TEYUEHME BCEr0 CPOKA IKCNyaTaLuu.

CranpaprtHag Tpy6a PP-R, apmupoBaHHas anioMuHuem Tpy6a FRP POCTepm u3 PP-RT, apMnpoBaHHas CTeKNOBONOKHOM

LllecTurpaHHas Kpuctannnyeckas

MoHocummeTpryHas
pelueTka

Kpucrannnyeckas pelletka

1.3. POCTepm Aqua

BHyTpeHHnit 1 BHewHni cnow Tpyb POCTepm Aqua wm3roToBneHbl u3 nonunponuneHa PP-R, cpephuit cnoin npepcraBnsiet coboit cmech
NOSIMMPONUNEHA W CTEKITOBOIOKHA, KOTOpas 06pa3yeT CTeKNOHAMOMHEHHbIA KOMMAYHA,

Tpy6bl POCTepm Aqua u3 nonunponuieHa — ABYXKOMMO3UTHbIE, apMUPOBAHHbIE CTEKITOBOSIOKHOM, NPeAHA3HAYEHbI A4S XONOAHOIO, Fopsyero
BOAOCHabXeHUs  oTonneHns, usrotosnelbl B cooteeTcTBuM ¢ OCT 32415-2013. MonunponuneH paHaom cononumep, 06nagaeT BbICOKOI
NPOYHOCTBIO, TMOKOCTbIO, XMMMUYECKOI M TEMNOBON CTONKOCTbIO.

1.4. llpeumyuiecrea Tpy6 POCTepm PP-RT FRP

bnaropaps cBoiCTBaM Cbipbs, NPUMeHAEMOro Ans u3rotosnenns Tpy6, cucrema s PP-RT obnapaet cnepgyowmmmn npemmyiectBamm:

« Tpybbl, n3rotosneHHble u3 PP-RT, HelTpanbHbl K OKpyKatowei cpene. poayKT besonaceH Kak Ha CTafvu NPOU3BOACTBA, TaK M HA CTaguu
ero 3Kcnayatauuu. B npouecce yTunu3auum He UCNONb3YHTCA IKONOrMYECKN BpeaHble BewwecTBa. [pu ropeHnn He BbIAENAIOTCA TOKCUYHbIE
rasbil.

= Martepuan Tpyb CTOEK K XMMUYECKN aKTUBHbIM BELLECTBAM, @ TAKIKE He COAePMHMUT TOKCUYHBIX /IEMEHTOB, YTO BaXKHO MpPU NPUMEHEHNUH
Tpy6 B cucTemax BogoCHabKeHus.

- Manbii BeC No CpaBHeHMIO CO CTalbHbIMKU TpybonpoBogamu fenaet cuctemy 6Gonee MobunbHOM B paMKax CTECHEHHbIX YCIOBWIA
npou3eoacTea pabort. Takoe CBOICTBO NO3BONSET IKOHOMUTL HA TPAHCMOPTE W NepeMeLLeHUn NPoAYKLMN Ha CTPOUTENbHOI NNoLWafKe.

« Tpybbl He KOppO3UPYIOT U He 3apacTaioT. Takum 06pa3oM, NpoXofHOE ceyeHne TPYObI He CYXKAeTCA HAa NPOTSHKEHNUN BCET0 CPOKA IKCNAYaTaLuu.

* BblCOKas XMMMUYECKas CTOMKOCTb NO3BONSET UCMOMb30BaTb CUCTEMY AN TPAHCMOPTUPOBKM XMMUYECKN aKTUBHBIX Cpeg,

* Hu3Kas wepoxoBaToCTb BHYTPEHHEI NOBEpXHOCTU 0becneynBaeT HU3KNE NOTepU AaBNeHNs no Bcei AnuHe TpybonpoBopa.

- Tpybbl He npoBopaT bnyxpalwwme TOKW, racaT wymbl U Bubpauun, bnaronaps HW3KOKA TennONPOBOAHOCTM HYKAAKOTCA B MeHblUeM
KonmyecTse TeNIoM30MsaLmK.

= Tpybbl PP-RT FRP 3a cuet ocobeHHOCTeR CBOWCTB MCXOLHOMO Cbipbs MOFYT 06nafaTb MeHbLe TOMWMHON CTEHKM MO CPaBHEHUI
C TPAaAMLMOHHBIMM apMUpOBaHHbIMM Tpybamm PP-R C coxpaHeHMem TeXHUKO-IKCMIYaTaUMOHHbIX W MPOYHOCTHLIX XapaKTepUCTUK
Tpy6onpoBoAa, YTo NPMBOAMT K YBENMYEHUIO NPONYCKHOMA CNOCOBHOCTM CUCTEMDI.

OcHoBHo# ocobenHocTbio TpY6 POCTepm FRP no cpaBHeHmio ¢ Tpy6amu, apmmupoBaHHbIMMU aniOMUHUEM, SIBNISIETCS NOJTHOE OTCYTCTBUE

TaK Ha3biBaeMoro 3¢ ¢geKTa pacuioeHms B NPOLLecce IKCNYaTaLuu CUcTeMbl ropsiuero BoA0CHabKeHNs U 0TONEHNS, Yero npakTuIeckmn

HeBO3MOXKHO M30eKaTb MpU WUCMONb30BaHWM Tpyb, ApMMPOBAHHbLIX ANIOMUHMEM, YTO CBSI3aHO C OCOOEHHOCTbIO TEXHONMOrUM
B npou3BoacTBa. Kak pe3ynbrar — npOHUKHOBEHUE B CMCTEMY KUUTOPOAA M BbIXOJ, U3 CTPOSI OT/ENbHbBIX YacTeil CUCTEMBI.




1.5. XpaHeHue. TpaHcnoptupoBka. (TONKOCTb K ynbTpaduonety

Tpybbl n coepmHuTencHole petanu u3 PP-RT Heobxogumo obeperatb OT yaapoB M MexaHUYecKux Harpy3ok. [lpu nepeso3ke Tpy6bl
ee C1efyeT YKnafblBaTb Ha POBHYK NOBEPXHOCTb, NPEfOXPaHAS OT OCTPbIX METanMyeckux yrnos v pebep TpaHCMopTHOA Nnatdopmbl.
TpaHcnopTMpoBKa, NOrpy3Ka M pa3rpy3ka NoNUNPONMIEHOBbIX TPYO AOMKHbI NPOBOAMTLCS NpU TeMNepaType HapyXHOr0 BO3JyXa He
Hwke -10 °C. Npu ncnonb3oBaHUK CneLyanbHbIX YCTPORCTB, obecneunsaowmx ukcauuio Tpyb, paspellaeTcs nepeso3Ka npu Temneparype
10 -25 °C. loctaBneHHble Ha 06beKT aeTanu nepep, cbopkoit Heobxo[MMO BbIfEPKATb NPU NONOXKMTENLHON TeMnepaType He meHee 2 u. Tpy6bl
C1efyeT YKNafAbiBaTb Ha CTEIIAKM WM HA MOBEPXHOCTM, KOTOPbIe MCKKYaT npormb Tpyb. Boicota wrabens He pomkHa npesbiwats 1 M.
(knapupoBatb Tpy6bI M COeAMHUTENbHbIE [ETaNK Pa3peLlaeTcs Ha paccTosiHum He 6amke 1 M 0T HarpeBaTeNbHbix Npubopos.

Tpybbl U3 NoMMepHbIX MaTepPUANOB NOABEPIKEHbI BANSHNIO NPAMOT0 yibTpaduroneToBoro nsnyyenus. 1o 3Toin npuunte TpebyeTtcs npoBoanTDL
pAag, MeponpuaTHiA, CBS3aHHbIX C 3aLLMUTOMA NPU XPAaHEHUN HA OTKPLITOM BO3A4yXe. XpaHUTb NOANUMPONMAEHOBbIE TPYObI M GUTUHIM CiepyeT
B 3aKPbITbIX MOMELLEHUAX UK NOJ, HABECOM, BHE ,0CATAaeMOCTH YNbTPadmoneToBoro usnyyenus. He cnepyer xpaHuTb UX B OLHOM NOMELLEHUN
C pacTBOpUTENIMM, Kpackamn u apyrumu nopobHbimu matepuanamu. [ina npoussoactea Tpy6 POCTepm ucnonb3yercs crabunusatop
yNIbTPAdMONETOBOr0 U3MTY4EHUS, YTO MCKIIOYAET U3MEHEHUE PU3NKO-XMMMNYECKOro CoCTaBa Tpyb u GpacoHHbIX U3AeNuni, NPUMEHSIeMbIX ANs
WHXXEHEePHbIX CNCTeM BHYTPU 30dHUSA.

1.6. Mapkuposka ngenui cuctemol POCTepm u3 PP-RT

B npouecce npou3sopcTBa Ha Tpy6bl POCTepM HAHOCMTCA MApKUPOBKA C MEPUOAUYHOCTLIO He Gonee T M Co cnepyiowei uHGopmaume:
Ha3BaHue Mapku Tpy6bl (POCTepm), mMatepuan, U3 KOTOPOro Mpou3BOAMTCA Tpy6a, pasmep (HAPYKHbIA AMAMETDP M TOMLMHA CTEHKM),
COOTBETCTBME CTAHAAPTAM, CTPAHA-NPOM3BOANTE b, AATA M BPEMS MPOM3BOACTBA TPY6bI, MACHTU(UKALNOHHAS OTMETKA NPOM3BOACTBEHHO
NMHNN,

Jlorotun Tun Tpy6bI SDR u cepus®  Knacc Tpybui [lata n Bpemsi Nnpon3BOACTBA
W aasneHve

Aqua 20x3.4 PPR/PPR-GF/PPR SDR6/S2,5 knacc 2/1,0 MIa knacc 5/0,8 MIla FOCT 32415-2013 16/04/23 16:21 Napr. N2 24152 Cpenaxo B Poccun

— ] | —

HapyxHbin guametp  Martepman roct Homep naptum  (TpaHa-u3rotoButenb
W TOJILLMHA CTEHKK

* Cepust Tpy6 S (HOMUHANbHas) — be3pa3MepHas BENUYMHA, ONpeensiemMan Kak OTHOLIEHUE PACcyeTHOr0 HaNPSHKEHUs K MAaKCUMasbHOMY LONYCTUMOMY paboyemy AaBneHuio.

1.7. llpoTuBonoOXapHas 3awmra

06bem HeobX0AMMBIX NPOTUBONOXKAPHbLIX MEPONPUATUA 3aBUCUT OT BUAA MOHTAXA.

MopsioK COOpYXeHUSA MPOTMBOMOMAPHbIX KOHCTPYKLUMA M KAcC OrHeCTOMKOCTM OMpeAensioTcs B COOTBETCTBUM C AeACTBYIOWMAMMU
npeanucaHnsMu.

Tpy6bl 1 pacoHHble yacTh cuctembl POCTepm He BbIAENSIIOT TOKCUYHbIX Ta30B NPU rOpeHMU.

[lns npepoTBpalieHMsl pacnpocTpaHeHns OrHs Ha TPybonpoBoAax NpUMEHSIIOTCS CheumanbHble MPOTUBOMOXApHble My¢Thl. B ciyyae
HeobXO[MMOCTV OHYM YCTAHABNMBAKTCA B MeCTaxX NPOX0AA Yepe3 CTPOUTENbHbIE KOHCTPYKLMM.

B kayectBe onTMManbHOro crnocoba obecneyeHust MPOTMBONOXAPHOM 3alMTbl TPYOONPOBOLHON CUCTEMbI PEKOMEHAYETCS NpuMeHeHne
Heroployen U3onaLuu.




1.8. ApmupoBanune Tpyb

OcHoBHas 3agaya apMUPOBAHHOIO (101 — BbINONHATL GYHKLMIO KUCIOPOAHOTOo bapbepa M COKpalaTh TENOBOE JIMHEAHOe pacluMpeHne
Tpybonposoaa. B HacTosiwee BpemMs cywwecTByeT fBa Hanbonee NoNynspHbIX BapuaHTa apMUpoBaHus Tpyb u3 nonunponuneHa.

1. ApMmupoBaHue aniomuumneBoi ¢ponbroii (Al) \
Mpouecc npoucxoaut nocpencTeomM 06BONAKMBAHNS CMOWHON aniOMUHMEBOH (ONbIoi BHELWHEro C1os
MoMNPONKUNeHoBo# Tpybbl C NpesBapuTebHbIM HaHeCEHMEM Ha Hee cnelanbHoro knes (puc. 1). Mocne
Yero Ha asiloMMHUEBBIi CI0A HAHOCUTCS T10 NONUMPONUIEHA, 0CHOBHAS PYHKLMSA KOTOPOro — 3aLUMTHaS.

2. ApmupoBaHue Tpyb anioMnHueBoi ¢ponbroi (cpegHuin cnoi)
Takas TEeXHONMOrMs NPAKTUYECKM WOAEHTUYHA NepBOMY Cnocoby HAHeCeHWs apMUPOBAHHOMO oS |
C eIMHCTBEHHOI 0CODEHHOCTBI0 — apMUPOBAHHbIN CNIOW pacnonaraeTcs B CpefiHeit yactn Tpy6bi (puc. 2).
Mo3KHO BbIeNUTbL 1Ba OCHOBHbIX HEA0CTATKA apMUPOBAHNS aNlOMUHUEM:

1) Takue Tpybbl HeOOXOAMMO 3aUMLLATL CMELMANIbHBIM UHCTPYMEHTOM, B MPOTUBHOM C/ly4ae BO3MOXHA
3NIEKTPOXUMMYECKAs KOPPO3US aNlOMUHUS, YTO NPUBEAET K NPeXAeBPEMEHHOMY M3HOCY TPY6bl;

2) TexHONOrMs NPOM3BOACTBA TpebyeT BbiCOUaiiLero KOHTPONS B NPOLLECCe CYLIKM (1051 NOSIMMPONMIIEHOBO
TpybbI, HA KOTOPbIA HAHOCUTCS anioMuHUeBas Gofbra, U TWATENIbHOr0 BXOAHOIO KOHTPONS HAHOCUMOTO
Knes Mexay anioMuHnem u Tpyboii, UTo B YCIOBUSIX MAcCoOBOro NPOU3BOACTBA ABNSETCS TPYLOEMKUM.

W, Kak pe3ynbTat, B mpouecce 3Kcnayatauuu Tpybbl C NepemMeHHbIM HOCMTENEM Ha BHELWHe#d 4acTu
Tpy6bl NOABNAIOTCH B3AYTMS W NYCTOTbI M3-3a 06pa3oBaBLIerocs KoHAeHcata (puc. 3). K npeumywiecteam | . . ;

[LAHHOT0 B/ QpMMPOBAHUS MOXXHO OTHECTU HAUMEHbLLEe NINHEeAHO. paclunpeHue y NoNMepHbIX Tpy6 — _
0,03 mm/m °C.

3. ApmupoBaHme aniomMuHneBoi $ponbroi, npepBapuTenbHo nepdpopmpoBaHHOi

Takas TexXHONOrMs HaHeCeHUs anlMWUHUEBOro C1os aBnseTcs 6onee COBPEMEHHOW MO OTHOLWEHWI
K npepblgywei. OCHOBHOE OTNMYME B TEXHOMOMMM 3aKIOYAETCA B TOM, UTO ailOMUHWEBas ¢onbra
npefBapuTeNnbHO NepdopupyeTcs U TakKuM ke 06pa3om HAHOCUTCS HA BHELLHIOK YacTb Tpy6bl (puc. 4).
Takas TexHonorus npon3BoACTBa TobKo Ha 70-80% no3Bonset usbexarb 0nMcaHHyIo Bbiwe npobnemy,
HO MpW 3TOM NPAKTUYECKU UCKIIOYAET NOSIHOe PACKPbITME anNloMUHUEBOrO C0S.

(ywecTByeT fBa BapuaHTa COeANHEHNS GONbru:

1) coeauHeHmne 3aMKOBbIM CNocoboM (Camblii pacnpocTpaHeHHbIi cnocob Npon3BoaCTBa);

2) coeguHeHMe na3epHoOil CTbIKOBOW CBApKOW (B CPaBHEHMM C nepBbiM cnocobom siBnsieTcs Gonee
COBPEMEHHbIM W TEXHONOTNYecKN bonee CNOXHbIM).

Puc. 4

4. ApmunpoBaHue Tpy6 creknosonokHom (FRP)

ApMMpOBaHHbIi (O PACMONoXKeH B cpeaHen yacTuTpybbl (puc.5). Takoi cnocob apMupoBaHNS B HACTOSALLNIA
MOMEHT — CaMblii COBPEMEHHbIA, TaK KaK apMUPOBAHHbIA (N0 ABNSETCH MPOAYKTOM nabopaTopHOro
coenuHeHnss monekyn PP-R u cTteknoBonokHa. [onunponuneH, apMUpOBaHHbIA CTEKNIOBOIOKHOM, |
3TO TPEXCNOMHbLIA KOMMO3UT, B KOTOPOM CPefHWiA apMUPVIOLLMIA CJ10/ CTEKI0BOJIOKHA «CBAapWUBaeTCa» N
C yacTuuamu NoNMNponumeHa COCeAHUX CnoeB. B pe3ynbTate nony4yaeTcs MOHONMUTHAS KOHCTPYKLMS,
KOTOpas NUWEHa CYLEeCTBEHHOT0 HepocTaTka Tpyb, apMMpOBaHHBLIX aniloMUHMEM, TO ecTb dbdexTa
«paccnoeHus». Tak:Ke KNPeMMyLLeCTBaM LaHHOM0 BU,a apMUPOBAHUS MOXXHO OTHECTUMTO,YTOYMEHbLIAETCS
BPEMS$ MOHTaXa, TaK KaK nepep, CBapKoii He TpebyeTcs npeaBapuTeNnbHON 3aUMCTKM anlOMUHNEBOTO CITOS.
Koa¢pdpuuneHt nuHeiHoro pacwmpenmns Tpyb, apMUpoBaHHbIX CTEKNOBONOKHOM, paBeH 0,035 m/mm °(,

YTO HECYLLECTBEHHO OT/IMYAETCS OT TPYD, apMMPOBAHHBIX aNMOMUHUEM, U TOAXOANT AN pacyeTa Nobbix
COBPEMEHHBIX NHXEHEPHBIX CUCTEM.




1.9. Onpepenenne cpoka cnyxbol Tpy6 B cuctemax XBC, IBC, otonnenuns

Cpok cnyxkbbl cucTembl, NpefensbHO AOMNYCTUMbIE 3HAyeHus paboyeit TemnepaTypbl W AABMEHUS ONPefensioTCca COrnacHo YU10BUSM
3kcnayartaumm no 150 15874 n MOCT 32415-2013.

Cranpapr IS0 15874 v TOCT 32415-2013 knaccnduumpyioT, B 3aBUCHMOCTI OT Pa3HbIX YCI0BWIA IKCNyaTaL M, BCe CUCTEMbI BOLOCHAbXeHus
W OTONIEHUS NO CIeAYIOWNM Knaccam:

Knacc Temnepatypa | Bpems Temneparypa e ABapuitHas g T
JKcnnyaTaummn npu JKCnyaTaLum Temneparypa 06nactb npuMeHeHus
JKCnnyarauun o o T ., ro; o T . 4ac
Tpaﬁ ' C Tpas' oA TMaKt' C e Tasap' C o
1 60 49 80 1 95 100 lopsiuee BogocHabxenue (60 °C)
2 70 49 80 1 95 100 lopsiuee BogocHabxenue (70 °C)
20 25 BbicokoTeMnepaTypHoe HanosbHoe
4 40 20 70 25 100 100 0TONJIeHMe, HU3KOTEMMEPaTypHOe 0TO-
60 25 nNneHue oTonuTeNbHbIMKM Npubopamu
20 1 BuicokoTeMnepatypHoe oTonneHue
> 60 5 %0 ! 100 100 OTOﬂI/ITEﬂbeISWI xpu6o amu
80 10 pubop
XB 20 50 - - - - XonogHoe BoaocHabxeHme

Knaccakcnnyatauum 1— ycnosme akcnnyataumm TpybonpoBo0B B CUCTEMAX FOPSYEro BOAOCHabXeHNs C NOCTOSHHOI paboyeil Temnepatypoii
60 °C (Tpaﬁ ). s LaHHOro Knacca 3KCMAyaTauuy nNpefycMOTPeHO exeroaHoe ysenuyenne pabouei Temnepatypsl o 80 °C (T ) cpokom
Ha 175 4acoB Ans caHauun CUCTEMbI BOLOCHAbXEHMS, @ TaKKe AONYCKAETCS KPAaTKOBPEMEHHOe yBenuyeHune paboyei temnepatypsl ao 95 °C
(T,,.p) CPOKOM f10 100 wacoB B Cn1y4ae aBapuitHoi cutyaumuu. CymmapHbiit Cpok skcnnyataumn T o+ T+ T =50 ner.

Knaccakcnnyartauum 2 — yaiosue 3kcnnyataumum TpybonpoBofoB B cucTemMax ropsiuero BogocHabxeHns C noctosiHHoi paboyeil Temnepatypoii
70 °C (Tpaﬁ). [ins naHHoOro Knacca 3KCnayaTauum npefyCMOTPeHO exerofHoe ysennyeHne paboueir Temnepatypbl 4o 80 °C (T ) cpokom
Ha 175 4acoB Ans caHauun CUCTEMbI BOLOCHAOXEHMS, @ TaKKe AONYCKAETCS KPAaTKOBPEMEHHOE yBenuyeHune pabouei temnepatypsl ao 95 °C
(T,,.p) CPOKOM f10 100 wacoB B cy4ae aBapuitHoi cutyaumuu. CymmapHbiit Cpok skcnnyataumn T o+ T+ T =50 ner.

Knacc akcnnyatauum 4 — yoiosue kcnnyatauum TpybonpoBofoB B CUCTEMAX BbICOKOTEMMEPATYPHOr0 HAMOALHOIO OTOMEHUS UM HU3KO-
TemMnepaTypHOro pafMaTtopHoro oTonaeHus. B aaHHoM Knacce aKcnnyatauum cuctema oTonneHus pabotaet B TeMNepaTypHOM pexume, rae
MaK(MManbHas Temnepatypa B nogakowem Tpybonposofe He bonee 70 °C (T ). lonyckaeTcs KpaTKOBpeMeHHoe yBenuuyeHue paboueit

Temnepatypsl go 100 °C (Tmp) cpokom o 100 yacos B cnyyae aBapuitHoi cutyaumn. CymMapHbIA CPOK 3KCMyaTaLum Tpaﬁ +T +T =50
ner.

« aBsap

Knacc akcnnyataumm 5 — ycnosue 3kcnnyataumm TpybonpoBofoB B CMCTEMax BbICOKOTEMMNEPATYPHOro PajnaToOpHOro OTOM/EHMS.
B maHHOM Knacce 3KcnnyaTauMm cucTeMa oTonneHns paboTaeT B TemnepaTypHOM PEXUMME, rae MaKCMManbHas TemMnepatypa B NoAaloLem
Tpybonposoge 90 °C (T ). lonyckaeTcs KpaTkoBpemeHHoe yBenuuyeHue paboueir Temnepatypbl fo 100 °C (T_ ) cpokom po 100 vacos

MaKC aBap

B CJlyyae aBapuitHOM cuTyaumn. CymmapHbIA CPOK 3KCyaTauum Tpaﬁ +T +T . 50 ner.

C aB

Knacc 3kcnnyatauum XB — yoiosme akcnnyatauum TpybonpoBofoB B CUCTEMAX X0N0AHOIO BogocHabeHns. Cpok 3kcnayataumm — 50 ner.
MakcumanbHoe ponyctumoe paboyee faBneHue AN KaXAOr0 Kiacca 3KCMIyaTauunm B 3aBUCMMOCTM OT TUMA MCNOb3yemoro
Tpy6bonpoBopa u3 nonunponunena PP-R.

[insi opHOCNOMHBIX TPY6 S cepus paccunTbiBaeTcs No cepyiowwen Gpopmyne:

dn_ en rae d — HOMUHANbHbII HAPYXHbIA ANAMETD, MM,
S = e, — HOMUHA/bHASA TONUNHA CTEHKN, MM,
2 en S — cepus TpyObI.

3Has cepuio Tpy6bl S M MCxoas M3 NPeACTaBEHHbIX AAHHbIX, BO3MOXHO ONpefenuTb COOTBETCTBME Tpy6ONpoBoAa Knaccy 3KCniyaraumuu
B 3aBUCMMOCTH OT paboyero AaBneHus.




1.10. Pacuet cpoka cnyx6bl Tpyb Npu NpoeKTHbIX NapaMeTpax CUCTeMbl

[laHHast MeTofMKa NO3BOMISIET PACCUMTATL CPOK CNYKObI TpybONpoBOAa, eC/IM HAapyLIAeTCs YCoBue, rae cepusi S Tpybbl CTAHOBUTCS > pacyeTHON
cepum S, YKa3aHHoW B CTaHaapre.

3apaua

Heobxopumo paccumtatb cpok cnyxbbl Tpybel POCTepm PP-R Aqua u3 nonunponuneHa, apMMpoBaHHOIO CTEKOBONOKHOM, SDR 7.4,
3kcnnyatupyemoi B cucteme IBC ¢ pabounm pasnenmem 7,8 b6apa, B cootetctum ¢ FOCT 32415-2013, nns knacca akcnnyatayum 2.

Wcxops u3 BbllweyKa3aHHbIX AaHHbIX, 3afaH U1efyIOLLNi TeMNepaTypPHbIA PEXNUM B TeUEHWE PAacyeTHOro Cpoka cnyxbbl 50 net:
T =T=70"°C

pab 1
T makeumanbHaa =T =80 °C,

MakcC

T aBapwiiHas = Tmp= 95 °C.

Onpenensiem pacyeTHoe HanpskeHue B CTeHKe TPpy6bl (5 ) U3 CleayioLLero BbipaXeHus:
3,=Px5=0,78 x32=2496 Mla,
rne P — pabouee pasnenue, S — pacuetHas cepus Tpybbl.

S=(d—e)/2xe,
rae d — HOMMHaNbHbII HAPYXHbII ANAMETD B MM, @ — HOMUHANbHAsA TOMLMHA CTEHKN B MM.

YcraHaBnmBaeM Ko3dpuumeHTbl 3anaca NPOYHOCTH NpU TeMNepaTypax Tpaﬁ, T o THEap cornacto M0CT 32415-2013:
C =15

(=13

G=1

OI'IPQJJI,EJ'IFIEM pacyeTHOe HanpsaXeHne B CTeHKe prﬁbl C YYeTOM [lencTBma KO3¢¢I/ILLI/IEHTOB 3dNnaca NpoYHOCTU:
8,= C,x 8,=15x 2496 = 3,744 Mna,

8,=C,x 8, =13 x 2,496 = 3245 Mfla,

8,= (x5, =1x2496 = 2496 MMa.

Monb3ysacb norapudmuueckon Gpopmynoit npoyHoct matepuana PP-R, onpenensiem Bpems t ., t  t , KoTopoe Tpyba moxer

pab' “makc' “asap'
BbIIEPXKMBATb, HE PA3pylIAACb NPU HenpepbiBHOM AEACTBAM KAXIO0A W3 TemmnepaTtyp B OTAENbHOCTH, NPU HANPSKEHUAX B CTEHKe
COO0TBETCTBEHHO &, §,, O,

lg(t, ) = -55.725 — 94841/T Ig &, + 255022/t ; + 63913,
lg(t,, ) =-55725—9484]1/T,_ 1g3, + 255022/, + 639g 8

o

lg(t,,,) =-55.725—94841/T _1g 5, + 255022/t + 639193,

t =240 321 4 (27,4 ropa),

t,..=70963 4 (8]1ropa)

t,,,, =16 656 4 (19 roa). R 1 AT AT

MonyyeHHble  faHHbIe  YMHOXaeM  Ha  KO3QQULUMEHTbI ) B

B 3aBUCMMOCTM OT NPOJO/IKUTENBHOCTM IKCNTyaTaLuu: Sl =ii mli m {

T ,=70°C=98%, R St o i W

TmaK(= 80°C= 2%, " ::”:‘:‘:' *“: ul Hill 177 L]

T =95°(=0028% § o e

R e

Monb3ysce popmynoii TYD = X &/t, nonyyaem cnepyiouee; % ‘ _—-:i».-: SN ‘ & ~

TYD = 0,000437 u. £ , ) |11~ o T .

Nanee sbiuncnsem T no popmyne T =100/TYD: B 1 i,

T =100/0,000437 = 228 705 4 = 26,11 ropa. 13 - PR,
1 [ NI II’lI]_,rW
a1 1 0 ﬂ’h _‘:;‘,,_.,::: w0 n*
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Takum obpasom, B cootetcTBum ¢ IOCT 32415-2013, ang Knacca 3KcnayaTaumm 2 Cpok cnyxbbl faHHomn Tpybel 26,11 ropa ¢ pabounm
pasneHnem 7,8 bapa.

3apaua 2

Heobxopumo paccumntatb cpok cnyxbbl Tpybol POCTepm PP-RT FRP m3 TepmocTabunn3MpoBaHHOr0 NOAMNpONMAEHa, apMUPOBAHHOIO
creknoBonokHom, SDR 9, akcnnyatupyemoii 8 cucteme BC ¢ paboumm pasnenuem 8,6 bapa, B coorsetctBumn ¢ IOCT 32415-2013,
ANs Knacca sKcnayartaumm 2.

Ncxops w3 BbllweYKa3aHHbIX JAHHbIX, 3aAaH C1eAVIOLIMA TEeMNEpaTyPHbIA PEXUM B TeYeHNe PaCyeTHOro CPoKa Cyxbbl 50 ner:
T =T1=170°C

pab

T makcumanehan =T =80 °C,

T asapuitnaa =T__ =95 °C.

asap

Onpepensiem pacyeTHoe HanpskeHue B CTeHke Tpybbl () U3 CeayioWero BbipaXKeHNs:
3,=Px5=0,86x4=344 Ma,
roe P — pabouee pasnenue, S — pacuetHas cepus Tpybbl.

S=(d—e)/2xe,
rae d — HOMUHaNbHDLIA HAPYXKHDIA MAMETP B MM, @ — HOMUHaNbHAA TO/LMHA CTEHKM B MM.

YcraHaBnuBaem K03 puuyeHThI 3anaca NpOYHOCTY NpU TemMnepaTypax Tpaﬁ, T TaBap cornacto N0CT 32415-2013:
C=15

(=13

G=1

Onpenensiem pacyeTHoe HaMpPSKeHUe B CTEHKE TPy6bl C yueTom AeAcTBus Ko3pdULMEHTOB 3anaca NPOYHOCTH:
8,=C( x8,=15x344=516 MM,

8,=(,x8,=13x3,44 = 4,472 Mla,

8,=C,x 5,=1x344 =344 MNa,

Monb3ysace norapudpmuueckoin dopmynoii npouHoctn matepuana PP-RCT, onpepensem Bpema t .t t  KoTopoe Tpyba moxer

BbIAEPKUBATb, HE Pa3pyllascb NPU HeNpepbIBHOM [eACTBUN KaX[oi U3 Temnepatyp B omem:auﬁocr;r,cnS:pHanpﬂ)Keumx B CTEHKe
COOTBETCTBEHHO J,, 0,, J;.

Ig(tpaﬁ) = -119,546 — 23738,791/ Tpaﬁ Ig 5, + 52176,696/ b * 312791g 5,

lg(t,,) =-19.546 — 23738,797/T _ Ig 5, + 52176,696/t, + 31279Ig 5,

Ig(taaap) =-119,546 — 23738,791/ Tmp Ig &, + 52176,696/ oy * 312791g 5,

t =348 029 4 (39,7 roga),

t,..= 132184 (83 rona),

Mal

t =25669y (29 roga).

asap
L] T
MonyyeHHble [AaHHble YMHOXaeM Ha  K03IGPULMEHTbI “ i
B 3aBMCMMOCTM OT NPOJOMKUTENbHOCTM IKCNyaTaLMu: & |
T 6= 70 °C=98%, s
TMﬂK(= 80 OC = 2%' = 10 -..h
T,,=95°C=0,0228%. . ° [TEET Ui
z s (L] LTI
LIRS g TS
Monb3ysace popmynoii TYD = X &/t, nonyyaem cnepyiouyee: § 3 et 2smuii | @
TYD = 0,000310 u. § * LT RN
1 LI H
A g = i
Nanee Bbiuucnsem T no popmyne T =100/TYD: = 0 T
T =100/0,000310 = 322 895 4 = 36,8 roaa. + T |
Takum obpasom, 419 Knacca IKcnayatauum 2 CpoK CIyxbbl = 1 T
AaHHoi Tpybbl 6onee 30 net ¢ pabounm pasneqnem 8,6 bapa 1P
U TemnepaTypHbiM pexkumom 70 °C. Il i
e Ry
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3apaua 3

Heobxogumo paccuutath cpok cnyxbel Tpyber POCTepm FRP w3 nonunponuneHa, apmMmpoBaHHOro CTeknoBonokHom, SDR
74, 3kcnnyatupyemoit B cucteme otonneHus ¢ pabounm pasnennem 92 6apa, B cootsetcteum ¢ FOCT 32415-2013, ons knacca
3Kcnnyartaumm 5.

Wcxons w3 BblweyKasaHHbIX AaHHbIX, 3aaH U1efYIOLMiA TeMNepaTypHbIRA PEXUM B TeYeHMe PACYETHOro CPoKa UTyxbbI 50 ne:
T .=T1=20"°C

pab1

T 5,=T2=60°C

T .=T3=80°C
pa63

T..=T4=90°C

T =T5=100 °C

asap

Onpenensiem pacyeTHoe HanpskeHue B CTeHKe TPy6bl (5) 3 UleayioLLEro BblpaXeHus:
3,=Px5=082x25=294 Mlla,
roe P — pabouee pasnenue, S — pacyeTtHas cepus Tpybbl.

YcraHaBnmBaeM Ko3duumueHTbl 3anaca NPOYHOCTU NPU TeMNepaTypax Tpaﬁ, T e TaBap cornacto 0CT 32415-2013:
C, =15 (ko3dpduumenT 3anaca npounoct ana T1-3),

C, =13 (ko3 duumenT 3anaca npouHoctn ana T4),

G, =1 (ko3pduupent 3anaca npounoctn ans T5).

Onpepensiem pacyeTHOe HanpsKeHue B CTeHKe TPYObl C yueToM AencTBUSA KO3 ULMEHTOB 3anaca NPOYHOCTH.
8, ,=(x5,=15x294 =44 Mlla,

8,=(x5,=13x294=38 MIla,

8, =(xd,=1x294=29 Mna.

Monb3yscb rpaduKom 30TepMbl NPOuHOCTH MaTepuana PP-R, onpenensiem Bpemsit . t, .t . KOTOpOe Tpy6a MOXET BblAePKUBATD,
He paspyuwasch NPu HenpepbIBHOM f1eACTBUM KaXJI0/ M3 TeMNepaTyp B OTAENLHOCTM, NPU HANPSKEHUAX B CTEHKe COOTBETCTBEHHO
1-3' 84' 55:

5, > 900 000 y (100 ner),

5, > 450 000 u (50 ner),

=115299 y (10,1 rona),

=
5

o = 27 000 y (1,92 ropa).
Nanee n3 npasuna Maiivepa cneyert, 4To ecu Bpemsa 0 pa3pyueHns Tpy6bl coctasnser t, (neT) npu HenpepbIBHOM feiCTBUN
Temnepatypbi T1, To 0THOwWeHNe 1/t — 3T0 «A0NS NOBPEXAEHNA», NPUXOAALLAACA HA FO/ NPYU HENpPePbIBHOM [eACTBUN YKa3aHHO
Temnepartypbl. ECin feiicTBue 370/ TeMnepaTtypbl B TeYeHUe rofia HenpepbIBHO U COCTABASAET BEIMYMHY O, TO «[0N1S F0A0BOI0
noBpexeHuns» CocTasnset o, /t,

Tos61= 20 °C— pacyeTHbIA CPOK 3KCMNyaTaLm 14 net, 1. e. BpeMs [IeCTBUS aHHOI TeMNEepaTypbl B TeuyeHye rofia COCTaBnseT o, = 28%,
T 5, = 60 °C— pacueTHbiii cpok JKcnnyataumuu 25 net, T. e. a, = 50%,

T 53 = 80 °C— pacueTHbiit cpok 3kcnnyatauum 10 net, 7. e. o, = 20%,

T, =90 °C— pacyetHblit CPOK 3KcnNyaTaumm 1rog, 7. e. o, = 2%,

MaKC

T =100 °C— pacyetHblit cpok 3kcnnyarauun 100 yacos, T. e. o, = 0,0228%,

aBsap

a,, O, Oy, O, O, — Bpems feicteus Temnepartypsi (T1, T2, T3, T4, T5 C00TBETCTBEHHO) B TeyeHne roia B NPOLEHTaX.

Monb3ysace dpopmynoii TYD = X &/t, nonyyaem cnegyioulee:
TYD = 0,000415 u.

Nanee sbiuncnsem Tx no ¢popmyne Tx =100/TYD:
Tx =100/0,000438 = 240 688 u = 27,48 ropa.

Takum obpasom, B cootsetcTeum ¢ F0CT 32415-2013, ang knacca akcnnyatauum 5 pacyeTHblin cpok a1yxbbl ganHon Tpybel 27,48 ropg,
c pabounm pasnexnem 9.2 bapa.
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3apaua 4

Heobxogumo paccuntath cpok cnyxbel Tpyber POCTepm FRP w3 nonunponuneHa, apMuMpoBaHHOro CTeknoBonokHoMm, SDR
74, 3xcnnyatupyemoit B cucteme otonneHus ¢ pabouum pasnenmem 9.2 6apa, B cootsetcteum ¢ MOCT 32415-2013, pnsa knacca
3Kcnnyartaumm 5.

Wcxons w3 BblweyKasaHHbIX AaHHbIX, 3aaH U1efyIOLMiA TeMNepaTypHbIR PeXUM B TeUeHUe PACYETHOro CPoKa UTyxbbI 50 net:
T .=T1=20"°C

pab1

T 5,=T2=60°C

T .=T3=80°C
pa6 3

T..=T4=90°C

T =T5=100 °C

asap

Onpepensiem pacyeTHoe HanpsxeHue B CTeHKe Tpybbi (3 )
U3 CUIeAYIOLLEr0 BbIPAXKEHUS:
3,=Px5=082x25=294 Mla,

roe P — pabouee paBnenne, S — pacuetHas cepus Tpybbl.

YcraHaBnmBaem Ko3dpuuMeHTbl 3anaca NPoYHOCTY
npu Temneparypax Tp T T , COTNacHo FOCT 32415-2013:

ab' "makc' aBa

C, =15 (koadpduumenT 3anaca npouroct ana T1-3),
G, =13 (ko3 duumenT 3anaca npouHoctn ana T4),

G, =1 (ko3pduuuenT 3anaca npouHoctn ans T5).

Onpepensiem pacyeTHOe HampsbKeHWe B CTeHKe Tpybbl
C yyeToM [eilcTBusa K03GpOULMEHTOB 3anaca NPOYHOCTH:

8, ,=(x5,=15x294 =44 Mla,
8,=(x5,=13x294=38 MIa,

d, = Cax 3, =1x294 =29 Mna.

Monb3ysck rpadmKom n3oTepmbl NPoYHOCTH MaTepuana PP-R, onpepnensiem Bpemsit .t t  KoTopoe Tpyba MOXeT BblgepKnBaTb,

pa6' “makc' “asap'
He pa3pyllasch Npu HeNpepbIBHOM AEACTBMM KaXfA0A U3 Temnepatyp B OTAENLHOCTH, NPU HANPSXKEHNUSIX B CTEHKe COOTBETCTBEHHO
8, 46, 9.
T 61> 900000 y (100 ner),
T5,>450 000y (50 ner),
Ths3=15299 4 (10,1 ropa),
T, =20194 4 (33 ropa),
Ty =27 000 4 (1,92 roga).
[llanee n3 npasuna MaitHepa ciefiyeT, YTo eCiM Bpems 10 pa3pylienus Tpy6bl cocTaBnseT t, (neT) Npu HenpepbIBHOM 1eACTBMN
Temnepatypel T1, To oTHOWeHMe 1/t, — 3T0 «A0NS NOBPEXKACHMA», NPUXOAALLANACSH HA FOA NPN HENPEPbIBHOM AeACTBUN YKA3aHHOM
Temneparypbl. ECiv aeicteme 31oit TeMnepatypol B TeYeHNe roAa HenpepbiBHO M COCTAB/ISART BEIMYMHY o, TO «A0/1Sl TOA0BOI0
noBpeXaeHus» CocTaBnser o, /t,

Tpam = 20 °C — pacyeTHbIA CPOK IKCN/IyaTaumu 14 ner, 1. e. Bpems AeACTBUS AAHHON TeMNePaTypbl B TeYeHMe roaa CocTasnser o, = 28%,

Tpaﬁz =60 °C — pacyetHbInn CpoK Kcnnyataumm 25 niet, T. €. ., = 50%,

Tpaﬁa =80 °C — pacyetHblit cpok 3kcnnyataumn 10 ner, 7. e. o, = 20%,

T = 90 °C — pacuetHbIi Cpok 3kcnyaTauum 1 o4, T. e. o, = 2%,

MaKC

T .., =100 °C — pacuetHbiit cpok 3xkcnyatauum 100 yacos, T. e. a,, = 0,0228%,

asap

a,, O, Oy, O, 0L, — Bpems aeicteus Temneparypsi (T1, T2, T3, T4, T5 COOTBETCTBEHHO) B TRUEHUE rofid B NPOLLEHTaXx.

Monb3ysace popmynoii TYD = X &/t, nonyyaem cnepyiouyee:
TYD = 0,000415 u.

[lanee Boluncngem Tx no ¢popmyne Tx = 100/TYD:
Tx =100/0,000438 = 240 688 u = 27,48 ropa.

Takum obpasom, B cootsetcTeum ¢ NOCT 32415-2013, ang knacca akcnyaTauum 5 pacyeTHblit cpok a1yxbbl gaHHoin Tpybbl 27,48 ropa,
C pabouum pasnenunem 9,2 bapa.
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Ha ceropHsWHWiA BeHb TepMO(T&GMﬂMNﬂpOBaHHbIVI NoANNPONUEH — CaMblil KQUeCTBEHHbIN MaTepuan cpes HOMEHKNATYpPbl

nonunponuneHoBbIX prﬁ, KOTOpbIit obnapaert VHUKAJIbHbIMK ¢M3MKO-XVIMWIECKVIMVI XdPaKTepucTuKamu, no3sonaownmmn

ucnonb30BaTb ero B CUCTeMax XoJioQHOro, ropsayero BOAOCHAbXeHMs u oTonneHus, c napameTpamMu, 3Ha4uUTeJIbHO
H npesocxoadawMMu aonycrumble ansa pr6 13 0b6bluHOrO nonunponuieHa.

2. KOHTPOJIb KAYECTBA

2.1. KoHTponb KauecTBa

Pewatowwum yaiosnem Bbl60pa NOoCTaBLMKa ABNAETCA UMA NPOMU3BOANTENA, ero penyTauna N aBTOPUTET Ha PbIHKe. Yrobbl noNyyYnUTb HAZEXHO
pa60Ta|ou4y|0 WH}X@HEepPHVI0 CNCTeMY, HYXHO MPUMEHATb prﬁbl 1 GacoHHbIe U3Aenms, 0 KOTOPbIX U3BECTHO, YTO UX TPOM3BOAAT U3 KAUECTBEHHOTO,
NPOBEPEHHOI0 Cbipbd, N HE NCNOJIb30BdATb NPU MOHTAXXe UHXEeHEPHbIX CUCTeM NPOAYKLMIO, NPUBJIEKATE/IbHYI0 N0 CTOUMOCTU, HO COMHUTEJIbHOI0
NPOUCXOXKAEeHNA. 3anorom KayectBa SBASAIOTCA 1BA OCHOBHbIX MOKa3atens — 310 KOHTPOJ1b Ka4eCTBd Ha NPOM3BOACTBE N KOHTPO/Ib Ka4eCTBa
B naﬁopaToprlx ya10BUAX CbIpbSi 1 KOHEYHOI0 NPOAVYKTA.

2.2. KoHTponb KayecTBa Ha NpoM3BOACTBE

Ha Kapylo eauHMLY W3rOTaBNMBAEMOro W3[enus COCTABNSETC TeXHONOrndecKas Kapra, B KOTOpO# nponucaHbl TpeGoBanus
no Hanaake 060pyA0BaHNS M KOHTPO/bHbIX NPOBEPOK ONpeeNeHHbIX Y3108 JIMHUIA U NacTaBToMaros. llocie Hanagkn HeobxogMMmoro
o6opynoBanus ans npom3BoACTBAa TPy6 M GUTMHIOB MonyuyeHHble AaHHble NEpefaloTcs B OTAeN KOHTPONS KavyectBa C Lenbio
noaaepXXaHua 3aAaHHbIX NApamMeTpoB (TemnepaTypa HarpeBa, MOLYHOCTb, CKOPOCTb U T. A.).

BHe 3aBMCMMOCTM OT TUNA MCXOQHOMO MaTepuana OHo AOMKHO bbITb
CYyXMM, NO3TOMY MNepef nofayei B 3IKCTPYAEp Cbipbe MNPOXOAMT
npouecc cywku. Ha npoTsikeHMn BCero npouecca NpoM3BOACTBa
TPpy6 M pacoHHbIX M3penuini NPONCXOAMT NOCTOSHHBIA KOHTPONb
1 3amepbl CNefyIoLmUX NapaMeTpos:

* LIepoX0BaTOCTb BHYTPEHHEN W BHELLHEN NOBEePXHOCTN U3aenug;

* PaBHOMEPHOCTb TONLUMHBI CTEHKM;

* 3MIUNCHOCTD;

* HapyKHbIA Anamertp;

* MapKUpOBKa.

KoHTponb 3a NpoM3BOACTBEHHBIM NPOLECCOM, TOMUMO HAbMIOAEHMS CO CTOPOHbI OMEPaTopoB W COTPYAHNKOB CNYKObI KauecTsa, nponcxoauT
nocpeacTBOM YibTPa3ByKoBoro nsmepenns. KoHTponbHo-u3MepuTensbHoe 060pyaosaHue obecneynsaet KOHTPONb v cobniogeHne 3aaaHHbIX
pa3MepoB yXKe B NPOLECce U3roTOB/EHMS. B Ciyyae OTKNOHEHMS 0T 3aaHHbIX NapaMeTpoB YNbTPa3BYKOBOA NpubOp aBTOMaTUYECKM Nepeaaet
CMrHan, NOCpPeACcTBOM KOTOPOro NpoayKumMa 0T6PaKoBbIBaeTCA C nocieayiowLed Hanaakon 060pyaoBaHus.

BonbLuyto ponb B KauecTBe M3roTaBAMBAEMOr0 NPOAYKTA UrPAET KAUeCTBO OTAE/bHbIX YCTPOMCTB IMHMK (TAHYLLEE W OTPe3aloLiiee YCTPOMACTBa,
BaHHbI OXNAKAEHNS, IKCTPYAEP M T. A4.). B iyyae e XoTs Bbl 0AHO W3 HUX HE COOTBETCTBYET CYLECTBYIOWMM CTaHAAPTaM, NPOU3BOACTBO
KauyecTBEHHOr0 NPOoAYKTa CTAaHOBUTCS HEBO3MOMKHbIM.

2.3. JlabopaTopHbIN KOHTPONb KauecTBa

Becb npouecc npou3BoacTBa ConpoBoXAdeTca NOCTOAHHbIMU na60paTopr|M|/| UCNbITAHUAMK, KOTOPble ABNSIOTCH OAHOM U3 BaXKHEMLWMX
COCTaBNAKWMNX KOHTPONA KaveCTBa nojiy4aemoro npoaykra. Tak, Hanpumep, nepep nepemelieHneM UCXOAHOr0 CbipbA U3 30HbI NpUEMKKN
B NMPon3BOACTBEHHOE NoMelleHue OHO 0bs3aHo MpONTU BXOLHOW naﬁopaToprlﬁ KOHTPONb Ang noatBepxXAeHnA AdHHbIX, YKa3dHHbIX
B nacnopte Ka4yeCTBd NOCTaBWWKa HA AdHHVYI0O NAPTUIO CbiPbA. HGHOCPEMCTBEHHO Npu BbINOJIHEHNN NPOU3BOACTBEHHOI0 3Tana onepaTopbl
N COTPYAHUKHK CJ'Iy)K6bI Ka4yeCTBa exe4dCHO (I)I/IKCVIpyIOT AadHHble, NoNlyYeHHble B X04e 3aMepoB NpoAyKLMY, a TaKKe ee BU3YadJibHOro oCMoTpa.
Mo okoHYaHuK MPOW3BOACTBEHHOr0 NpoLiecca oT roToBoi napTuu 0T6MpaIOTC'iI 05[)63le| COrNnacHoO TexHn4eCcKoMy pernameHTy u nepenarTca
B na60paTopvn0 Ong AanbHedllero noaTBepXKAeHna KayecTsa. B Cnyyae YCMewHoro NpoXoXAeHWsa UCNbITaHWA HA NapTuio 0¢ODMHHETCFI
nacnopT Ka4yecTsd W rotoBasd npoAyKuua nepeadeTca Ha CKnap,.
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I/cho,quoe CbIpbe M roToBblil MPOAYKT NPOXOAAT CNepyioLme 06s3aTeNbHbie TeCTbl Ha:

* onpeaeneHve reomeTpuyeckux xapakrepuctuk [0CT 29325-92;

* OMnpeaeneHne OTHOCMTENIbHOIO yanuHenmns npu paspoise [0CT 11262

* u3MeHeHue anuHbl nocne nporpesa OCT P NCO 580-2008;
* onpepaeneHve nokasartens Tekydectn pacnnasa [0CT 11645-73;

* OnpeaeneHve CTeNeHN CLUMBKM MaTepuana B U3genmsx u3 cwutoro nonustunexa 1S0-10147,

F'OCT P 59112-2020;

* TMApOCTaTUYeCcKue ncnbiTanus rotosbix ugenuii MOCT 1SO 1167-1-2013;
* onpegeneHme MakCMManbHOMO M3rnbaioLLero MOMeHTa i NATyHHbIX WapoBbix KpaHos EN 13828;

- onpefeneHue TepMocTabunbHOCTH [MHAYKLUMOHHBIA nepuop, okucnenmns (OUT)] FOCT P 56756-2015;

* onpeaeneHve COpepaHus netyumx sewwecrs Ha coorsetcrane M0CT 26996-86 n OCT 16338-85;

- onpepeneune nnotHoctn Bewects MOCT 15139-69;
- onpepenexune yaapHoi npouHoctu no Wapnu MOCT 32415-2013;
* OrnpegeneHne COCTaBa MeTanos;

- ucnbiTakus usgenmin uz PPSU Ha onpenenexne BHYTpeHHUX Hanpsikenuit (o 8 MMa);
* ornpeaeneHne Hanumums/oTCYTCTBMS KUCIOPOA03aLLMTHOrO bapbepa B roToBbIX U3eNusX;

* THeBMaTMyeCKue NCNbITaHMA roTOBLIX U3Lenui;
* WCNbITAHNA Ha OKaTue,
" WCNbITAHUA Ha paCTaXeHue COeivHEeHNN.

06paiaem Bawe BHUMaHMe, 4T0, NOMUMO eXXE[HEBHO0 M1AHOBO0 KOHTPOAIS, NPOBOANTCSA BbIGOPOUHbBIA KOHTPOSb NPOAYKLMN,
KoTopas 0TbMpaeTcs CyvaitHbIM 06pa3oM B npoLecce NPOM3BOACTBA U CO CKNaAa roToBoM npoaykumuu. 0TobpanHas npoayKuus
NPOXOANTNOMHLIACNEKTPUCNbITAHNABCO6CTBEHHbIXNabopaTopnAXnBabopaTopusiX He3aBUCMMbIXOPraHM3aLNin,Ha0CHOBAHNN
KOTOpbIX NPOAYKUMA cepTudnumpyetca. Mo pesynbTatam UCNbITAHNIA COCTABASIOTCA AeTalbHbIE MACNOPTA, KOTOPbIE XPAHSATCS
B KapToTeKax ¢pabpuku-nponssoputens.

2.4. (TaHpapTbl U HOPMATUBHAA [OKYMEHTaLUS

06wue TexHnyeckmne yanosus

DIN 8077 lMonunponunexosbie Tpy6onpoBogbl. Pa3mepbl DIN 4109 3BYKOM30NALMUA B CTPOMTENBCTBE XKUNbS

DIN 8078 Monunponunexosbie Tpy6onpoBoAbI. DIN 18381 MoHTax cuctem rasocHabxenus, BofoCHabxeHNs
06wwe TpeboBanms K kayectsy. Mcnbitanns 1 KaHanusaumm

DIN 16962 Cnocobbl coeanHeHns n coeAnHUTENbHbIE feTanu VOB Part C BHYTPU/IOMOBbIE MHKEHEPHbIe CeTH
B HanopHbIX TpybonpoBoaax U3 NonuUNponueHa

HopMbl 1 TpeboBaHus K Tpy6am, COBANHUTENbHBIM AETaNSIM
(N 40-101-96 MpoekTupoBatke u MOHTAX Tpybonposonos D 1 MeTogaM cHOpKM CUCTEM NUTLEBOr0 BOLOCHAOMXEHNS
13 MONUNPONUAIEHA PaHAOM COMONUMep
Tpy6bl HANOpPHbIE U3 TEPMONNACTOB 1 CORANHUTENbHbIE EnEG 3aKow 06 3Heprocbepesxenin
rocr z .
32415-2013 | petanu K HUM N1 CUCTEM BOJOCHADXEHNS W OTOMNEHMS (N 30.13330.2020 | BHyTpeHHuit BOAONPOBOA M KaHANM3aLMs 3aHMi

0CT 53630-2015

Tpybbl HaNOpHbIE MHOTOCTOMHbIE AN CUCTEM BOAOCHAbXKeHNs
1 otonnenuns. 06wme TexHMYeCKMe yCnoBus

(N 60.13330.2020

OTonnexue, BEHTUNALNS U KOHAWUWNOHNPOBAHNe

lnactnkoBble Tpy6ONPOBOALI ANS CUCTEM XONOAHOMO

Tpybonposoaos

EUIEL 1 ropsiyero BofiocHabxeHns u3 nonunponuneHa (PP)
E-DIN1988 BHYTpeHHMEe KOMMYHUKaLMK NUTLEBOTO BOAOCHAOXEHNS P
_ g MHorocnoitHble Tpy6oNpoBOALI ANs BHYTPEHHUX CeTed
DIN 16928 lpoeKTMPOBaHUE CORAMHEHNA U KOMMOHEHTOB 1S0 21003-2 XBC n TBC

3. TEXHOJIOTNAA MOHTAXA

3.1. TexHONOrMs MOHTaXa

OcobeHHoCTb cncTEMbI PO(TepM 3dK/04YaeTcda B TOM, 4YTO ee NpMMeHeHne B CUCTeMaX X0/10gHoro, ropsayero BOAOCHAbKEHNS U OTOMIeHUs
He OrpaHWyYuBaeT UCNONb30BaHWUA NATYHHON WM APYroA 3anopHO-peryaunpyiolei apMatypbl U He UCKNI0YAeT BO3MOXHOCTU COeMHEeHns
C0 CTdj1bHbIMK pr60I'IDOBOﬂ.aMVI, YTO O0YeHb BAXHO B CJly4ae peHOBALUWK CYLLECTBYIOLMX prﬁOﬂpOBO}J.OB, roe Heobxoauma, Hanpumep,
TOJIbKO 3dMeHa CTOAKOB.

15



+ PactpybHas cBapka.

- (BapKa BCTbIK.

« (oepmHeHne 3NeKTPOCBAPHBIMU GUTUHTAMM.

« (oepMHeHuMe C NpUMeHeHneM CefnoBbiX GacoHHbIX U3AENui.
- (OnaHuesoe coefuHeHue.

* PeMoOHT.

- Pe3bboBoe coeguHeHme.

3.2. Pactpy6bHas cBapkKa

lNoproToBKa MHCTPYMeHTa

[lns Hayana moHTaXa HeobXoAMMO NMPaBMNIbHO NOAFOTOBUTH MOHTaMHOe 060pyaoBaHue. [N 3TOr0 HYXKHO AO0CTaTh CBAPOYHbIA annapar
W3 MOHTAXHOIO ALLMKA, YCTAHOBUTL ero B paboyen 30He, NpeaBapUTebHO 3aKpenus (B Cyyae CTaLLMOHAPHOTO UCMONb30BAHMS).

Mepep, yCTaHOBKOI HarpeBaTe/bHbIX 31EMEHTOB HY)KHO YOeAMTbCS, YTO HarpeBaTeNibHas NOBEPXHOCTb CBAPOYHOro annapata yncTas. B ciyyae
HeoOXOAMMOCTH HarpeBaTeNbHYI0 TMb3y M HarpeBaTe/lbHbIA AOPH CIeAYeT OYMCTUTb HEBONIOKHMCTON FYOKOM C LeNblo HenoBpeXaeHus
HarpeBaTeNbHbIX NOBEPXHOCTElA. 3aTeM BPYYHYI0 MJIOTHO 3aKPENUTb HarpeBaTe/bHbIe MIALKN NPU MOMOLLYM BXOASLMX B KOMNJIEKT TpYbOK
C NaTyHHOW pe3bboi. B cnyyae yCTaHOBKM Ha HarpeBaTenbHblii ONMIMH HECKONMbKMX MNaleK HYXHO CefuTb, 4Tobbl UX MOBEPXHOCTb
He BbIXO[WNA 33 Kpail HarpeBaTeNbHOro AopHa. Becb Npouecc HaCTPOMKY [LOMKEH NPOXOAUTb B HEHArpeToM COCTOSIHUM CBApOYHOr0 annapara.

Mocne NMOArOTOBKM CBAaPOYHbIA annapaT HYXKHO MOAKMIOUMTL K NEKTPUYECKON CETM W MpU NOMOLM PErynaTopa HacTpoUTL Temnepatypy
Harpesa 260 °C. Mepuop Harpesa 3aBUCKT OT YCNOBWIA OKPyXKalowed cpefbl. (BapouHble PaboTbl MOXHO HAYMHATL TOMLKO MOC/E TOrO,
KaK annapar Harpeetcsl 40 HY)KHOA TeMnepaTypbl, ONpeaeNuTb KOTOPYI0 MOXHO NOCPEACTBOM WITU(GTOBOTO MHAMKATOPA, YCTAHOBNEHHOMO
Ha CBapOYHOM annaparte, UK NP1 NOMOLLKM NpuGopa BbICTPOro U3MepeHUs TemMnepaTypbl [6eCKOHTAKTHLIA TepmMomeTp (mupometp)]. Mepsas
(BapKa A0MKHA NPONU3BOANTLCA TONMLKO CNYCTA 5 MUHYT NOC/E [OCTVKEHNS (BAPOYHOM TeMnepaTypbl.

MonTax Tpy6 PP-R/PP-RT npouszsopcrea POCTepm BO3MOXKHO NPOBOAUTL NPU TeMNEpaType OKPYXKalowWwen cpefbl He HMKe

0 °C, MecTO CBapKu CnepyeT 3awuiath ot atMocdepHbix 0cagkos u nobinu, cornacio (I 40-101-96 nyHkr 5.8.
|
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP U1 PP-R AQUA

HarpeBatenbHblit MOYEBUAHBIA JOPH

WNHpmnkaTop BKN./BbIKN.
(KpacHbli)

HarpesatenbHas runb3a

NHpnKaTop KOHTPONS Temnepartypel
(3eneHblit)

MoproToBKa K MOHTaXy

PekomMeHLYeTC HOXOM WAW CNELMANbHBIM MHCTPYMEHTOM COCKOONMTL BHELWHMIA C0W, NpefHa3HaYeHHbI AN HarpeBaHUs Nog, Yriom
30-45° (He 6onee 0,1 Mm).

lepes HaYanoM MOHTaXa HYKHO OCMOTPeTb MaTepuasn, NpoBepuTb GYHKLMOHUPOBAHWE BEHTWUNENR, KPAHOB W MeTaNnnyeckoi pe3bobl.
(BapnBaeMblit GUTUHT He [OJKEH NPU MOAENNPOBAHUM COeanHeHUs bonTatbcs Ha Tpybe. B cnyyae nonasaHus Takux aNEMeHTOB MX CTOUT
0TbpaKoBbIBATb.

lMocne npegBapuTenbHOr0 0CMOTpa B Clyyae Heobxogumoctu Tpyby
HYXKHO OTpe3aTb NMpWU MOMOLLYM CNeunanbHbIX pexyumux npubopos
(HoXHMUbI My Tpybopes, B 3aBUCMMOCTM OT AMAMeTpa) CTPOro
nog yrnom 90°, obpa3oBaBwMecs 3ayCeHubl M CTPYHKKY HYKHO
ypanutb. [lpn nomowm Mapkepa pekomeHayetcs 0603HaunTL
rnybuHy CBapkn Ha KoHue Tpybbl. [lpn 3TOM HYXKHO Y4YKTbIBATb,
yTo Tpyba He AOMKHA bbITb BCTaBneHa [0 ynopa B My¢Ty GpUTMHra
C Uenbio NpefoTBPALLEHNS CYIKEHUS MPOXOJHOM0 CEYEHUs B MecTe
coeanHeHus (He bonee 1 MMm),

Iina cBapku Tpybbl, apMUpOBaHHO CTEKNIOBONOKHOM, peKomeHpyeTcs 06pabotath CMMPTOCOAEPKALLUM PACTBOPOM
BHYTPEHHIOI0 CTOPOHY GUTUHIA U HAPVYXKHbIWA KoHel, Tpy6bl. [pu 3ToM TakxKe byayT yaaneHbl YacTuLbl Menkoro abpasusa
W MbUIN, KOTOPbIe CNOCOOHbI NPOBOLUPOBATL NOBPEXAEHNE TedsIOHOBOIr0 NOKPLITUS HACAA0K CBApPHOTO annapara.

B [Ina 06e3XnpuBaHMA PEKOMEHAYETCA NPUMEHATL CNUPTOCoAepKalme pacteopbl (1o 70%), auetoH nubo yant-cnnpur.
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CUCTEMA TPYB U OUTUHIOB PP-RT FRP 11 PP-R AQUA
(Bapka
[lanee NoAroToBNeHHbIA KOHeL, TpyObl U GUTMHT BCTABNSEM B HAarpeBaTeNbHYH Wb3y A0 YNopa Ha HarpeBaTesibHbli JOPH He BpaLLas.

06a anemeHTa Harpesdaem B TeyeHue BpeMeHW, YKA3dHHOIo B Tabnuue, C TOro MOMEHTa, Koraa prﬁa n d)VITVIHI' NONMHOCTbIO HapeTbl
Ha HarpeBaTefbHbIN IT@MEHT. Bo BpemMA HarpesdHusa 3anpelliaeTca BpallaTb AeTanun C Lenblo npeaoTspadilleHna OKaTua Mmatepnana.

Mocne OKOHYaHWS HAarpeBa HYXHO CHATb TPYOY M GUTUHI C HACAAKM U MeLIEHHBIM NOCTYNATeNbHbIM ABWXEHUEM NPON3BECTH COEAUHEHNE
3M1eMeHTOB. Bpemsi C MOMEHTa CHATUS C HAarpeBaTeNbHOM MAWKN [0 MOMEHTA COEAMHEHNS HArpeTbiX IEMEHTOB HE AOMKHO MPeBbIWaTh
yKa3zaHHoro B Tabnuue N2 5.

Tabnuua N2 5. lapameTpbl CBapKu

Hapym:;lyﬁﬁ,cblrlamem InybuHa ceapkm Bpems HarpeBaHus Bpems obpabotku Bpems oxnaxpexus
MM MM cek. DVS cek. POCTepm™ ceK MUH
20 145 5 8 4 2
25 16,0 7 1 4 2
32 18,0 8 12 6 4
40 205 12 18 6 4
50 230 18 27 6 4
63 26,5 24 36 8 6
75 305 30 45 8 8
90 345 40 60 8 8
110 405 50 75 10 8
125 430 60 90 10 8

* Bpemsi HarpeBaHus cornacHo DVS 2207 (Fepmanus).
** Bpems HarpeBaHus, pekomeHgyemoe Komnanuei «<POCTepmy.

I'IpM MOHTaxe prﬁ 3anpellaeTca NpuMeHATb COCTaBbl, copepXalue: XJ'IOprﬂquOHOByIO. d30THVYI0, CepHVYI0 KWUI0Tbl; rafioreHbl, ofieyMm,
nepoKcna sopopoaa, beH3on, Tonyon.

B pe3ynbrare CBapKu 06pa3yeTc9| CNNOWHOe MOHONTUTHOE (FOMOFEHHOE) coefuHeHune. [0TOBOE COEAUHEHME MO UCTEYEHNN BpeMeHun oxnaxaeHua
MOXHO nogBepratb Harpy3ke.
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CUCTEMA TPYB 1 ®UTUHTOB PP-RT FRP 1 PP-R AQUA

Tpybbl anametpom 50-125 MM ¢ Lenblo ya0bCTBa M yNpoLLeHNS MOHTAXKa PEKOMEHAYETCA CBApUBATb CMeLMabHbIM CBAPOYHbLIM annapaToMm.
Takoi CBapOYHbI annapar SBASETCs CTaLLMOHAPHBIM MHCTPYMEHTOM W 3@ CHET BCTPOEHHOTO GUKCUPYIOLLETO MeXaHW3Ma I/IEMEHTOB M03B0oNSeT
OCYLLeCTBNSATL NPefBapUTENbHbIA BbICOKOTOUYHBIA MOHTX CNIOXKHbIX KOHCTPYKLIMIA UNN 3IEMEHTOB CUCTEMDI.

3.3. (BapKa BCTbIK

MonTax Tpy6 anametpom ot 125 fo 315 MM MOXKHO OCYLLECTBAATL METOAOM CTbIKOBOW CBapKu. [lepes Hayanom CBapoyHbIX paboT HYXHO

NoAroToBUTL CBAPOYHLIA annapart, npefsapuTesibHO YCTaHOBMB ero Ha POBHOW MOBEPXHOCTH, U yﬁeﬂ,VITbC’il B ¢yHKLI,VIOHMp0BaHMM Bcex
MeXaH1yeCKux fetanei MalluHbl.
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CUCTEMA TPYB 1 ®UTUHTOB PP-RT FRP 1 PP-R AQUA

MNoproroBka prﬁ 6onbluoro ANaMeTpa NpoxoaunuT adieavyoune cragun;

1. B cnyyae HeobxopgmmocTyn oTpe3atb Tpyby cTporo nog yrnom 90°.

2. lNepen cBapuBaHuem c 060mx KOHLOB TPY6 CHUMAETCH BepxHui
cnoit He 6onee 0,1 MM (ckpebkom unu cneumnanbHbIM pybaHKom).

3. [Janee Tpybbl VYCTaHABIMBAKOTCS B 3aXMMHOE YCTPOWCTBO,
bukcnpyiotcs.

4. MpoBepuTb UMPUHY 3a30pa MeXAy C(BefeHHbIMM Tpybamu
(ve 6onee 0,5 mm).

Mocne Toro, Kak BCe FOTOBO K CBapKe, H\KHO ybesutbcs, uTto
HarpeBaTesibHbIA INEeMEHT BOCTUT HYXKHOI TemnepaTypbl (210+10 °C).

3arem npouecc CcBapKu sbirnaauT dieayiowmum 06p330M:

1. BctauTb HarpeBaTenbHbli 3eMeHT MeXay MOAroTOBAeHHbIMM
Tpybamn.

2. OpHoBpeMeHHO 06a KoHUa Tpybbl NOJAIOTCA K HarpeBaTeNbHOMY
3NEMEHTY MOA [ABNEHUEM.
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP U1 PP-R AQUA

3. Mowne pocTuKeHus HeobXomMMON BbICOTbI HaMMblBa AaBieHue
CHIDKAETCS, M C 3TOF0 MOMEHTa HAUNHAETCA OTCYET BPEMEHM HarpeBa.

4. Tlocne OKOHYaHMs BpemeHM Harpea Tpybbl 0TBOAATCSA
OT HAarpeBaTeNbHOr0 3/IEMEHTA, W HArpeBaTefbHblil  3NeMeHT
y6upaeTcs B CTOPOHY.

5. HesamepnuTenbHo MOC/E TOTO, KAK HArpeBaTe/ibHbli 3MeMEeHT
y6panu B CTOpOHY, Tpybbl BHOBb CABMIAIOTCA YCTAHOBEHHBIMA
Ha CBapOYHOM annapare canasKamu.

6. Top onpeneneHHbIM  naBjieHneM prﬁbl BblAEPXXMNBAlOTCA
HEKOTOopoe BpemM4.

l0TOBOE COEAMHEHUE MO WUCTEYEHUM BPEMEHU OXTIAMKAEHUS MOXHO
nofBeprath Harpyske.

3.4. CoegHeHue INEKTPOCBAPHLIMN PUTUHIAMHK

YcTaHoBneHHbI Ha paboyee MecTo CBAapoYHbIA annapat CiefyeT 0CMOTPeTb MU NOArOTOBUTL NPOBOJA,
KOTOpble CNyXaT A8 C(BapMBAaHUS 3MEKTPOCBapHbIX ¢GUTUHrOB. [ocne uyero CBapouHbId annapat
noaknoyaeTcs K 3nektpuyeckon cetu (220 B). OyeHb BaXKHO MPOKOHTPONMPOBATh, yTobblI anmapart
Harpencs no pabouyeii Temneparypbl.

MNoproToBKa K MOHTaXy

Kpas Tpyb pomkHbl 6biTh 0Tpe3aHbl nog yrnoM 90 °CneunanbHbIM MHCTPYMEHTOM (HOKHULBI Uiy Tpybopes), 06e3KNpeHbl U BbiCYLLIEHbI.
B cnyuae ceapusanus Tpy6 auametpom bonee 50 Mm Tpybbl HYKHO 06paboTaTh cneumansHbIM CKPebKoM, Ans TOro YT06bl CHATb OKUCIEHHBINA
oo, Obpawaem BHUMaHMe Ha 1o, uto npu pabote c Tpybamu POCTepm FRP He TpebyeTcs AONONHMTENbHBIX MEPONPUATUIA MO 3aUMCTKe
apMMPOBAHHOIO U108,
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

Pexomer,yETca J/1eKTpoCBapHble My¢TbI [0 Hayana MOHTaXka 0CTaBNIATb B OPUrMHANbHON NOSINITUNEHOBOW obonouke ang Toro, 4tobbl He
3arpA3HUTL W He NOBPeAUTb BHYTPEHHUI (N0 HarpeBaTesibHOM CNupanm. B NPOTMBHOM CJly4ae MOHTAX NPUBeAET K HeKayeCTBeHHOMN CBapKe.

(Bapka

YAanuB 3alLMTHYI0 YNAKOBKY C 3eKTPOCBAPHOI MydTbl, HAAETb ee Ha CBapuBaeMble KOHLbI TPYD TakuM 06pa3om, utobbl MydTa Haxoaunach
(B06OfIHO Ha cBapuBaeMbIx Tpybax 6e3 cobCTBEHHOM HArpy3KM N HanpskeHus. Bo3aywHbIA 3a30p [OMKeH OblTb PABHOMEPHBIM MO BCEMY
o6bemy. Hecobniogenne Takux Npasun NpuBeaeT K HefONYCTUMOMY BbITEKAHNIO PACNNABIEHHOR MACCbl M HEKAYeCTBEHHOMY COeNHEHNIO.
MoaroToBneHHbIe 3apaHee KOHTAKTHble NMPOBOfA BCTAaBNSIEM B CrieLMaNbHble OTBEPCTUS HA BHEWHERd YacTu 3NeKTPOCBAPHOA MydTbl.
(YnTbIBaIOWMM YCTPOACTBOM NPOBOAMM N0 MMEILEMYCS HA MydTe WTPUXKOAY, NOC/IE Yero CBapoYHbIi annapar aBTOMaTMyecku CYNTbIBAET
HeobxoaMMoe BpeMs Harpesa. B ciyyae oTcyTCTBMS NOCAEAHEr0 — HACTPOUTL annapar Nog Auametp Tpybbl BpyUHYIo. 0 OKOHYAHKUN BpeMeHH
Harpesa NPOMCXOANT aBTOMATNYECKOE OTKIIYeHMe.

[oTOBOE COEAMHEHME MOXHO BBOAUTDL B 3KCnnyaTauuio He paHee yem yepe3 OAUH YacC.

£y e &

\ Y

B Tpybax, B KoTOpble [enaeTc BPe3Ka, HYKHO NpPOCBEPNUTL
COOTBETCTBYIOLLEE OTBEPCTHE CMELMaNbHBIM MHCTPYMEHTOM (dpe3a).
B cnyuae ¢ tpybamm POCTepm FRP He Tpebyetcs fononHUTeNnbHoi
3aUMCTKM  C10s, Kak B Clyyae C Tpybamu, apMUpOBaHHbIMMU
ANIOMUHUEM,

06e3XMpMB M HAcyxo NpOTepeB MOJlyYeHHOe OTBEPCTUE, MPeABAPUTENIbHO HArpeB W MOATOTOBMB CBAPOYHLIA annapat A0 TemmnepaTypbl
260 °C, MOXHO NpUCTYNUTL K MpoLeccy cBapku. HarpeaTenbHbli WTYLep MHCTPYMEHTA AN BBApHOTO Cefna BCTABNSETCS B OTBepCTUe
B CTeHKe TPYObl 40 TeX Nop, NOKA MHCTPYMEHT NOMIHOCTbIO HE YNPeTCS B HApYXHYI0 NOBEPXHOCTb CTEHKM TPYObl.
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3aTeM wWTyuep BBApHOrO CeAna BCTABNAETCA B HArpeBaTesibHYI0
NNawWKy A0 Tex nop, noKa MOBEpXHOCTb Cefsla He YNpetca B Kpai
HarpeBaTe/bHOro JIeMeHTa.

Cnycra 30 ceKyHA CBApOYHbIN annapat u3sneKaeTcs U3 Tena Tpybsl,
a BBApHOe CeMI0 M3BNEKAETCS C HarpeBaTeNbHOW MuawKu, nocie
Yero Hesamep/INTeNIbHO BCTABMSIETCS B HArPETOe 0TBEpCTHE TPYObl.

3aTeM cefy10 CIeayeT TOYHO W NNOTHO, M3beras BpalleHus, NpuxKaTh
K HarpeToi HapVXHO/ NOBEPXHOCTH TPYObI, HEMOABMKHO GUKCUPYS
B TeyeHue 15 cekyHA.

Mocne 10 MWHYT 0CTbIBaHUA COeAnHeHNe MOXHO BBOAUTb
B 3KCNnyaTauuio.

3.6. ®naHueBoe u pe3bboBoe coeguHeHne

B cuctemax uHxkeHepHoro obecneyeHns 3aaHuii M COOPYKEHN CMNONb3YeTCs 3aN0pHO-PerynupyiolLas apmartypa 1 HasecHoe 060pyaoBaHue,

KpenneHue KOTOPOro K cucTemMam TpybOMpoBOLOB NpPOMCXOAWT NOCPEACTBOM OTBETHbIX naHUeB unu pe3bboBbiX COenUHEHMIA.

YuukanbHocTb cuctembl POCTepm N03BONSIET OCYLLECTBUTD MOHTAX C TaKO apMaTypoi.

Brynka nop, dnaHew, u3rotaBnmeaeTtca U3 nonunponuneHa ans Gukcauum Ha TpybonpoBose 0TBETHOMO draHLa.

- OTBeTHbIit dnaHew, Co CTaNbHLIM BHYTPEHHUM CEPAEYHUKOM W BHELIHEA MONUMEepU3UPOBAHHON MOBEPXHOCTbIO, YTO YBENNUMBAET CPOK
C1yKObI M3AenKs, He yXyALas npu 3ToM ero GU3nyecKnx CBOMCTB.

- Pa3bopHble pe3bboBble COeANHEHNS C HAPYXKHOI N BHYTPEHHei pe3bboit (aMepuKaHKa).

* HepasbopHble pe3bboBbie coeauHEHNS C HAPYXKHOW 1 BHYTPEHHeR pe3bboi.

MonTaxHoe obopymoBaHue, Heobxogumoe A1t CBapKu, MAEHTUYHO TOMY, YTO NPUMEHSIETC Ans pacTpybHoi CBapKw.

Mepen MoHTaxoM Heobxopnumo ybeauTbs, 4To BTYAKa nopf, ¢naHew, cam ¢naHew, unu KOMOUHUPOBaHHDBIA GUTUHT Nof0bpaHbI NPaBUALHO,
W npeaBapuTeNbHo, 0 NPUCOEAMHEHNS BTYNKK K Tpybe, dpnaHel, Heobxoanmo HafeTb Ha TPyby, CONOCTaBMB €ro C npeanosiaraemMbiM MeCToM
COeAMHeHNs HaBecHoro 060pyaoBaHNS, @ MeCTO CBapKM 06e3KMpUTD.

Mocne ocywecteneHns MoHTaXa 06paTHbIA QnaHew, HYXHO NOABECTM K BTYMKe, HaXOAsLWencs Ha KoHue Tpybbl, 1 nocpenctsom bonTos
NPOM3BECTN COEAMHEHNE C OTBETHbIM (NAHLLEM HAaBeCHOro 060pyA0BaHNS, YCTAaHOBMB YNJIOTHUTENbHBIE NPOKNALKN.
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3.7. PeMoHT

PeMOHT 371eKTPOCBapHbIMN MydpTaMu

B cnyuyae nospexpenus cpefHed yactu TpybonpoBofa HeobxoAMMO Bbipe3aTb MMHUMYM 3-4 AnuHbl MyQTbl NOA NPAMbBIM YIIIOM,
3aTem NOATOTOBUTL HOBbIA OTPE30K TPyObl, NOAXOASLLMA HA BbIPE3aHHOE MECTO (NpeABapUTEIbHO 3aumlieHHbIA ¢ 0benx CTopoH u o6es-
KUPEHHbIN) Ha ANMHY YyTb Gonblue uenon My¢Tbl. BbiHYTb M3 YNaKoBKM [Be 3MeKTPOCBapHble MYQTbl U HACaAUTb MX Ha 06a KoHua
MOATOTOB/IEHHOTO OTPe3ka TPybbl. 3aTeM Ha npeaBapuTeNibHO 06pe3aHHbIA CyliecTBylOWNA TPYOONPOBOA BCTaBUTL TPYBY C MydTamu
W HAABUHYTb MydTbl [0 MAPKMPOBKM Ha cTapoit Tpybe. PekomenayeTcs, 4Tobbl TPY6bl BbINK BbICTaBNEHbI POBHO M HE HEC/M HUKAKOW
Harpy3Ku, NPex e Yem OHU NOABEPrHYTC NPOLECCY CBAPKM.

PeMoHT mMeTOAOM BNNaBneHus

PeMOHT NOBPEXAEHHbIX YYACTKOB MOXKET OCYLIECTBAATbCA METO0M BrNasieHns B 06pa3oBasluieecs OTBEPCTHE MOMUMNPONUIEHOBOIO
unnuuapa. [lna MoHTaxa TpebyeTcs NoAKNIoUNTL B 3MEKTPUYECKYI0 CETb CBAPOYHbIA annapar C yKe YCTAHOBEHHOA HA HEro PeMOHTHOM
HACafIKOM M HACTPOUTL HeobxoauMmyto Temnepatypy.

MpenBapuTeNbHO NOATOTOBUTL PEMOHTHYIO MOBEPXHOCTb MOBPEX-
AeHHoro Tpy6onpoBoaa, pacceepnus oTeepcTue Auametpom 10 Mm
n 0b6e3upuB ero. Ha pemMOHTHOM LMAMHAPE M3 NOAMMPONUIEHA
HeobX0AMMO OTMETUTb MapKepom FNybuHy, paBHyl0 Cymme 2 MM
W TONLMHBI CTEHKU NPOCBEP/EHHOA TPYObl.

EpvHoBpeMeHHO He0OX0AMMO HauaTb Pa3orpeB BHYTPEHHUX CTEHOK
NOBPEX[EHHOI TPYbbl U PEMOHTHOTO LUIMHAPA, BbILEPXKaB BpeMs
HarpeBa — 5 CeKyHA. 3aTeM pa30rpeTbil PeMOHTHbIA LUIUHAD
HYXKHO BCTaBMTb B HarpeToe 0TBepCTue, u3beras 0CeBOro BpalLeHus
LMNUHAPA.

Mocne oxnaXaeHNs NUWHIOW YacTb NOAMNPONUIEHOBOMO LMIMHAPA
HeobxoAMMO cpe3artb.

4. CNOCObbl YCTAHOBKK TPYBOMNPOBOAOB

4.1. Cnocobbl npoknapkm

Cnocob6 moHTaxxa TpybonposopoB POCTepm He omIMyaeTcs OT TPaAMLMOHHBIX CNOCOBOB MOHTaXa CTanbHbIX TpybONpPOBOAOB,
HO ONOMHUTeNbHbIE npenmyLiecTBa cuctembl POCTepm No3BoNSKOT NPOKNaabIBaTh TPYObI KaK OTKPbITbIM CNOCO6OM, TaK U 3aKPbIThIM.
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OTKpbITBINA CNOCO6

B wrpobax u B KaHanax B nonax u B notonkax B cTeHax (noa wWTyKaTypKo, B peKopaTuBHbIX WwaxTax
B KaHanax be3 Tennomsonsumm)

3aKpbITbii CNoCob

LT |_HH|HIIIIIJ||HMH

MHIIHIIIJ
[y

B cnyyae ckpbITOM NpoKnaaku Tpy6onpoBoAa KaHan, B KOTOPbIA YKNaAbIBAOTCA Tpy6bl, AomkeH 6biTb CBOGOAHBIM M 06ecneynBath
KOMMEHCALMI0 IMHEeAHOro pacumpenus. CTOAKU A0/MKHbI BbITb M30IMPOBAHbI UNK 3aLLMLLEHbI TOdPUPOBAHHOM TPpy6OR, oNTUMaNbHO
NCNob30BaHNe NEHOMOINYPETAHOBOA U30NSLMN U MeXaHUYeCKOA 3awwmTbl Tpy6onpoBoaa.

MoHTax, KpenneHue prﬁOI’IpOBOJJ,HbIX CTOAKOB M OTBETB/IEHUI NPU CKPbITON NPOKNAAKE BbINOMHATCA B 3aBUCMMOCTH OT BblﬁpaHHOFO TMna
prﬁbl. Bce KpenjeHna Ha CTOAKAaX A0JIKHbI ObITb BbINOMHEHbI KaK XeCTKue onopobl.

Mpu ckpobIToid Npoknagke, 0becneynB pacnonoXKeHNe XOMyTa KECTKOro KpenjeHus nepef KaxablM OTBETBeHWeM Tpybbl, paspeLaetcs
npeHebperaTb NIMHENHLIM PAClUIMPEHNEM B CIyYae MCNONb30BAHWS apMUPOBAHHBIX CTEKIOBONIOKHOM TPy, T. €. yCTaHaBnMBaTh CTOSIKKM 6e3
KOMMEHCALMOHHbIX KoneH. B Takom ciyuae 0bpasyioweecs IMHeRHOe pacluMpeHne Mexay KeCcTKUMM 0NOpamm He 0Ka3bIBAeT OTPUL,ATENIbHOTO
Bo3aeiictems. Mpu 3ToM Heobxogumo CieanTb 3a TeM, YTobbl PacCTOSHME MEXAY HenoaBWMKHLIMM OMOPAMM HA CTOSIKAX He MPEeBbIWano
3 MeTpoB.

Mpu ckpbiToit Npoknajke HeapMMpoBaHHbIX TPyb Ang cuctem ropsiuero BopocHabxeHus Heobxopumo obecneunTb [OCTATOUHOE
NPOCTPAHCTBO /1S Ynpyroro u3rnba B COOTBETCTBUW C NIMHEAHBbIM PACIUMPEHUEM CTOSIKA. 3TO MOXHO CAenatb 3a CYET ONTUMANBHOIO
PaCroNoXKeHNs CTOSKA B LIAXTe, OPraHM3aLum ynpyroro n3rnba oTBETBNEHMUS 33 CYET YBENINYEHWUS COOTBETCTBYIOLLEr0 AMAMETPa NPOXOAHOI0
CEYeHUS Yepe3 nepekpbITUs.

Mpu npoknaake Tpy6 NOA WTYKATypKO#A MAK B MONY NNHEAHOE PaclUMPeHMe, KaK Mpasuio, He NPUHUMAETC BO BHUMaHue. U3onauus
yKNnafbiBaemoro TpybonpoBofia BbIMOAHAETCA B COOTBETCTBMM C OMUCAHHbIMK Bbilwe Criocobamu, yto obecrieunsaeT Tpybe foOCTaTO4HOE
NPOCTPAHCTBO ANS pacwmpeHuns. B cnyyae owmbkn B pacyetax NMHEAHOrO PaciMPEHUs M HENPaBHIbHOTO BbIGOPA MepoNpUATUA No ero
KOMMEHCALMM BO3HUKAIOLLEE HANPSIKEHNE 0CTaTOYHOMO IMHEAHOr0 PacluMpeHns BOCNPUHUMAETCA MaTepuanoMm.

Mpu ckpbiToit Npoknajke HeapMupoBaHHbIX TPyb Anga cuctem ropsiuero BopocHabxeHus Heobxopumo obecneunTb [OCTATOUHOE
NPOCTPAHCTBO N1 Ynpyroro u3rnba B COOTBETCTBUM C NIMHEAHBbIM PACIUMPEHUEM CTOSIKA. 3TO MOXHO CAenatb 3a CYeT ONTUMANBHOIO
PaCrnoNoXKeHNs CTOSKA B LIAXTe, OPraHM3aLum ynpyroro n3rnba oTBETBEHMUS 33 CYET YBEINYEHUS COOTBETCTBYIOLLETr0 AMAMETPa NPOXOAHOI0
CEYeHUS Yepe3 nepekpbITUs.

Mpu npoknaake Tpy6 NOA WTYKAaTypKO#A MAK B MONY NNHEAHOE PaClUMPeHMe, KaK Mpasuio, He NPUHUMAETC BO BHUMaHue. U3onauus
yKNnafbiBaemoro TpybonpoBofia BbIMOAHAETCA B COOTBETCTBMM C OMUCAHHbIMK Bbilwe Criocobamu, yto obecrieunsaeT Tpybe foOCTaTO4HOE
NPOCTPAHCTBO ANnS pacwmpeHuns. B cnyyae owmbkn B pacyetax NMHEAHOrO PaciMPeHUs N HENPaBNIbHOTO BbIGOPAa MepoONpUATUA MO ero
KOMMNEHCALMM BO3HUKAIOLLEE HANPSKEHNE 0CTaTOYHOMO IMHEAHOr0 PacluMpeHs BOCIPUHUMAETCA MaTepUanom.
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Mpu npoknagke NoAMNPONNUAEHOBbIX TPY6 OTKPbITLIM CNOCOGOM TEXHONOMMS MOHTAXA HE OT/IMYAETCA OT TEXHONOMMN MOHTAXA CTaNbHbIX
Tpy6ONPOBO/I0B M OCHOBHOE BHUMAHME OTBOAMTCA BHEWHEMY BUAY W NPAMONMHEAHOCTH roToBbIX TPy60onpoBofoB. [106UTbCA 3TOM0 MOXHO
NPy MCMob30BaHMKM B CMCTEMAX ropsAYero BOAOCHAOXEHMS M OTOM/EHMS aPMUPOBAHHbBIX CTEKNOBONOKHOM Tpy6, KOMMNEHCALMI0 KOTOPbIX
BO3MOXHO OCYLECTBUTb NOCPEACTBOM OPraHM3aLMi MeHbLLIMX KOMMEHCALUMOHHBIX PAcCTOAHMIA. B TaKom Ciyyae npaBusibHO YCTaHOBNEHHbIE
KeCTKMe KpensneHus Ha Tpybonposoge nepeseayT CO3AAI0WMECS HANPSKEHUS! NPU INHEAHOM PAClIMPeHun B CTeHKn Tpybonposopaa.

4.2. 061wme NHCTPYKLUN K MOHTAXY

Mpwn monTaxe TpybonposBonos cuctemol POCTepm Heobxopnumo cobniopath cnepyiowue npasuna:

1. Ins MOHTaXa JONYCTMMO UCMONb30BATh TONLKO NPeLBAPUTENIbHO NOATOTOB/EHHbIE, HEOPAKOBaAHHbIE U HEMOBPEXAEHHbIE U3Aenus.

2. 06becneunTtb onpepeneHHbie MeponpusTs No MoHTaXy Tpy6 u ¢putuHros npu Temnepatype He Himke 0 °C.

3. He ponyckaTb MexaHUYeCcKnx NnoBpexaeHnin Tpyb n GUTMHIOB B NPOLECCe XPaHeHMS U TPAHCNOPTMPOBKM. ITO NpaBuio ocobeHHo ciepyeT
cobntopate npu pabote ¢ Tpybamu, apMMpPOBaHHLIMM CTEKNOBONTIOKHOM.,

4. He ponyckaeTcs npsiMoro B3anMogencTaust Tpyb u GUTUHIOB C OTKPbITBIM OTHEM.

5. Cobniopatb npasuna Npv romoreHHoi ceapke cuctembl POCTepm.

6. lna pe3bboBbIX COeANHEHMA HEODXOAMMO WCMONb30BaTb OPUTKMHANbHbIE pe3bboBble GUTUHIK. [N YNNOTHEHNS Pe3bb0oBbLIX COeAMHEHWI
UCNONb30BaTh CreLyanbHble YNNOTHAIOLME MaTepUanbl.

7. 3anpewwaeTcs Hape3aTb pe3bby Ha NONNNPONKUNEHOBbIX PUTMHIAX K TPybax.

8. U3beratb cBapouHbIx pabot B6NM3M COeAMHEHNS MeTananyeckoro TpybonpoBoaa C NOMNPONMAEHOBbIMKM TPybamu.

4.3. JinnenHoe pacwmpenue

MnactukoBble TpybonpoBoAbl HapaBHe CO CTanbHbIMK TPybONpoBOfAaMM MOABEPKEHbI TEN0BOMY JIMHEAHOMY paciumnpenuto. OCHOBHOW
BE/INYMHOM ANS pacyeTa IMHeAHOro pacluMpeHmns ABNSeTC pa3HuLa Mexay paboyeit TeMnepaTypoil NPOTEKaloLLe JKAKOCTV U TeMMepaTypoil
MOHTaa.

Tabnuua N2 6. CpaBHuTeNnbHas Tabnuua KO3GPMLNEHTOB IMHEAHOTO paclUMpeHus

Marepuan KoadpduumeHT nuHenHoro pacwmpexms
Cranb 0,010
Mepb 0,020
MeTannonnactuk 0,030
Monunponunex, apMupoBaHHblit Gonbroi 0,030
MonunponuneH, apMMpPOBaHHbI CTEKNIOBOMIOKHOM” 0,035
MBX 0,120
PE-X 0,150
Monunponunen 0,150

*[lnst Tpy6 POCTepm PP-RT FRP n POCTepm Aqua SDR 6.

NuHeiiHoe pacwmpenmne TpybonpoBoaa paccuMTbiBaeTCs No ciepyoLei Gopmyne:

Al = a x L x At.

Ne 3Hayenne Benunumna
Al JInHeiHoe paciumpenme MM
KoadpdpuumeHT nuHeitHoro pacwumpenuns ans Tpy6 0,15 Mmm/m °C
o
KoapduuneHt nuneinHoro pacwupenus ans FRP-tpy6* 0,035 mm/m °C
L [INnMHa KOMNEHCALMOHHOTO 0TPe3Ka Tpybbl M
At PasHuua mexpy paboyeit TemnepaTtypoii M TeMNepaTypoit NP1 MOHTaxe °C

*[lnst Tpy6 POCTepm PP-RT FRP n POCTepm Aqua SDR 6.
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MpuBeaeHHble HMe Tabnuubl U rPaduKN NO3BONAIT ONPEAENUTb BENUUMHY JIMHEAHOMO PACLUIMPEHUS, He NOb3YACh NPU 3TOM GOpPMYNOo
pacuera.

JlnarpaMMa NUHEAHOTO paclIMpeHns AN HeapMUPOBaHHbIX Tpy6

AnuHa
TYee 1Tm 2m 3m 4m 5n 6m 7m 8m 9m 10m

100 7
90 I // // ,/ ;4 ,/ ol
) 20 I / // /J p f/ /////
E 70 Y 4 ,/ ’/ "/ ,/ ,/
6o |, /////,/ f
3 50 I / / / /f//;//
2 0 I/ /,/A,/
Sz
WI177
10
0
10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 16C
Wanmenenme anvnbl LB mm
Tabnuua N 8. Tabnuua nMHenHOro paclumpeHns B 3aBUCMMOCTI OT TeMnepaTypbl U AfMHbI 0TPe3ka Tpybbl
[nuHa Tpy6bl, Pa3nuua temnepatyp AT, °C
5 10 20 30 40 50 60 70 80
01 015 030 045 0,60 0.75 090 1,05 120
02 030 0,60 090 120 150 180 210 240
03 045 090 135 180 225 270 315 3,60
04 0,60 120 180 2,40 3,00 3,60 420 480
05 0,75 150 225 3,00 3,75 450 525 6,00
06 090 180 270 3,60 450 540 6,30 720
07 1,05 210 315 420 525 630 735 840
08 120 2,40 3,60 480 6,00 720 840 9,60
09 135 2,70 4,05 540 6,75 810 9,45 10,80
10 150 3,00 450 6,00 750 9,00 10,50 12,00
20 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
30 450 9,00 13,50 18,00 2250 27,00 3150 36,00
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
50 150 15,00 2250 30,00 3750 45,00 5250 60,00
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
70 10,50 21,00 3150 42,00 52,50 63,00 7350 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00
9.0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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Jlnarpamma nunennoro pacwmpenus gns 1py6 POCTepm FRP

Anuka TpyBi
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Tabnuua N® 9. Tabnuua nuHeiiHOro paclunpeHns B 3aBMCUMOCTH OT TEMNEPATypbl U ANUHbI 0TPe3Ka Tpybbl
llnuHa PasHuua Temnepatyp AT, °C
TPYBLL, M 10 20 30 40 50 60 70 80 90 100
01 0,04 0,07 on 0,14 0,18 021 0,25 028 032 035
0.2 0,07 014 021 028 035 042 049 0,56 0,63 0,70
03 on 021 032 042 053 0,63 0.74 0,84 0,95 1,05
04 014 028 0,42 0,56 0,70 0,84 098 112 126 140
05 018 035 053 0,70 0,88 1,05 123 140 158 1,85
0,6 021 0,42 0,63 0,84 1,05 126 147 1,68 189 210
07 0.25 0,49 074 098 123 147 172 196 221 2,45
08 028 0,56 0,84 112 140 168 1,96 224 2,52 2,80
09 032 0,63 095 126 158 189 221 2,52 284 315
10 035 0,70 1,05 140 175 210 2,45 2,80 315 3,50
20 0,70 140 210 2,80 3,50 420 490 5,60 630 7,00
30 1,05 210 315 420 525 630 135 840 9,45 10,50
4,0 140 2,80 420 6,50 7,00 840 9,80 120 12,60 14,00
50 175 350 525 7,00 8,75 10,50 1225 14,00 1575 17,50
6,0 210 420 630 8,40 10,50 12,60 14,70 16,80 18,90 21,00
70 2,45 490 735 9.80 1225 14,70 17,05 19,60 22,05 24,50
8,0 2,80 5,60 8,40 120 14,00 16,80 19,60 22,40 2520 28,00
9.0 3,15 6,30 9,45 1260 15,75 1890 22,05 25,20 2835 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 2450 28,00 31,50 35,00
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4.4. KomneHcaums NMHENHOro pacwmnpeHmns

B Tex ciyyasx, KOrma camoKoMneHcauus Tpybonposoaa HeBO3MOXKHA 3a CYeT Goniee YaCTOro Kpemnexa Win CyLecTByiowei apxuTeKTypbi
3[1aHN, 3Has NIMHEAHOe PacLIMpeHne, MOXHO PacCUMTaTh U NPUMEHNTDL CNELMabHbIe KOMMEHCAaTopbl:

[-06pa3Hblil KOMNEHcaTop M-0bpa3Hblit KOMNeHcaTop lpeaBapuTtencHoe HaTAXKeHUe MeTneobpasHblit KOMNEHcATOP

[-06pa3Hblit KOMNeHcaTop

MUHUManbHAs A7IMHA TMOKOrO KOMMEHCATopa PaccuMTLIBAETCA MO Cleayiowiei dopmyne:

L, = KVdAL

Tabnuua N2 10

0603HayeHune Onpepenexune BennunHa
L, MuHuManbHas aavHa rubKoro KomneHcartopa MM
15*%/25*

KoHcTaHTa MaTtepuana

K

d HyxHblit gnametp Tpybonposoaa MM
Al JInHeiiHoe pacwmpexmne MM
At Pa3nuua mexnay paboueit Temnepatypoit 1 TeMNepaTypoil NP1 MOHTaXe °C

*15 pns Tpy6, apMUPOBaHHbIX CTEKNOBONOKHOM, 25 Ansi 0fHOUOMHbIX Tpy6 PP-R.

- = e
L = s

| | e

Hi} ] E

Le

Y — AeACTBYIOLLAA CUNIA NINHEIAHOTO paclinpeHns
(0 — ckonb3swas onopa

HO — HenopBuxHas onopa

L — AnMHA KOMNEHCALMOHHOIO OTPe3Ka Tpybbl

M-o0bpa3Hbin KOMNeHcaTop

n—05p83HbIl7l KOMMNeHCaTop ABNAETCA COCTABHbIM U3 ABYX r-06pa3HbIX KOMMNeHCaTopoB, N03TOMY MUHUMaAJIbHAA AJINHA rnbkoro KOMMNeHCaTopa
PaCC4YnTbIBAGTCA TdK e, KaK h ana F—oﬁpaaHoro KOMNeHCaTopd, d MUHNMallbHaaA WWPUHA I'I—06pa3H0ro KOMMNeHCaTopa PaCCYnTbiBaeTca

no cnenytouen popmyne:
B =2Al + Ba.

min
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Tabnuua N2 T1

] N
L | | Ba
HO O [ 0603Hayenne Onpepnenenne Bennunua
B B, LLInpuHa KOMNEHCALMOHHOTO KONeHa MM
Al JlnneitHoe pacwmpexue MM
g | ' B, besonacHoe paccrosHue 150 mm

KOMI'IEHC&I.I,VIFI c npeaBapuTesibHbIM HaTAXXeHUeM
WUcnonb3oBaHne npepBapuTeNibHON0 HATSHKEHUSI B KOMMEHCATope 1 B YanoBUAX HeXBdTKW MeCTa Mo3BONSAEeT YMEHbLWUTb WUPUHY rnbkoro

KomneHcaTopa B, npu 3Tom obecneuns paBHOMEPHOCTb BHELIHEro BUAA KOMNeHCaTopa.
JlnnHa rubkoro KomMneHcaTopa C NpeaBapuTeNbHbIM HATAXKEHMEM PACCUMTLIBAETCA MO Cleayiowei dopmyne:

L., = KVdA%.

Tabnuua N2 12

0603HaueHe Onpepenexue BennuuHa
L, [inuHa rubkoro KomMneHcaTopa C NpeABapUTE/IbHbIM HATSKEHNEM MM
B, LLInpuHa KOMNeHCaLUMOHHOrO KoNeHa MM
Al JInHeiiHoe pacwupeHne MM
B, be3onacHoe paccrosHue 150 mm

Metneobpa3zHblit KOMNeHcaTop

B Tex cnyuasx, Koraa camokomneHcauus Tpy6onpoBoaa HeBO3MOXKHA 3@ C4YeT Gonee YacToro KPenexa MN CyWEecTBYIOWER apXuTeKTypbl
30@HNS, 3Has NNHEAHOe paCLIMpeHre, MOMHO PacCUMTaTb M MPUMEHUTb NneTneobpasHble KomneHcatopbl. KomneHcupylowas cnocobHocTb

B 3aBMCUMOCTH OT AnameTpa npueefeHa B Tabn. 13.

BRI ‘\.\\\.’\l\\\‘\\\\ AN \\\\‘5\\\\\\\ B TRARTTRLTARTALINY \\\\\\.\l\\‘.\\\.\\J\\\\‘.\\

suas G
onopa anopa 1

Henuu,aumnaﬂ N “ Henogemwnan
onopa kL onopa
Henopgrmuan
onapa
AR
Tabnuua N2 13. KomneHcupyiowas cnocobHOCTb NeTneobpasHbix KOMNEHCATOPoB
HapyxHblii auametp Tpy6bl, MM 16 20 25 32 40
KomneHcupytowas cnocobHocTb, MM 85-90 80 65-70 55 45
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lpuMep pacyeTa NMHEAHOI0 pacClIMPeHUs U KOMNeHcaTopa:

3apaua |

HeobxoanMo paccyutaTb MUHUManbHble pa3mepbl [1-06pa3Horo komMneHcaTopa Ans NOAMNPONUNEHOBOA Tpybbl, apMMPOBAHHOI

cteknosonokHom, POCTepm Aqua. [inuHa pacuetHoro yyactka 60 m, pabouas Temnepatypa B cucteme 65 °C.

Bennumnna 0603Hauenne 3Hauenne Bennumna
KoadpdpuumeHT nnHeHOro paclumpeHns Ans apMMpoBaHHbIX TpyO o 0,035 Mm/m °C
[lnHa KOMNEHCALUNOHHOTO 0Tpe3Ka Tpybbl L 60 M
HapyxHblit auametp Tpybonposoaa d 32 MM
Pasnuua mexay paﬁf)qeﬁ TeMnepatypoi At 65 o
1 TeMNepaTypoit Npu MOHTaXe

B kauectBe TMNa KomneHcatopa wucnonb3yem [1-o06pasHbii

Pewenne: Onpegensem nuHeiHoe paclumpenne, obpasywueecs Ha yuyactke 60 m:
Al'=0,035 x 60 x 65 =136 mm.

KomneHcatop. [lng 3toro pa3busaem [1-obpa3Hblit KOMNeHcaTop Lﬁ ' AL !—~ -_ e : i_i_'
Ha fBa [-06pasHbiX KOMMEHCATopa, MONYYMB MpPU  3ITOM . T B i _,—hﬁ.; '
OAMHY  KOMNEHCAUWMOHHOro oTpe3ka Tpybbl, pasHyt 30 M, ]

W, COOTBETCTBEHHO, 0bpasyioleecs Ha ITOM OTPe3Ke NINHeRHoe - 2 ma -
pacwupetune 68 mm. '

E9% mm

Torna, L,= K x ' 32 x 68 = 699 mu, = =Ll
B_ =150 + 2x68 =286 MM, L
min -HU

30000 mm 30:000 mn

lMonyyeHHble [aHHble OMPeAensioT pa3mepsl
KoMneHcaTopa, pasHble: 699 x 286 mm.

M-o06pa3Horo

Ecnn apxuTekTypa 34aHus He NO3BONSIET YCTAHOBUTL [AHHbIA KOMMEHCATOP, TO CJIefyeT YBeNMyMBaTh KOMMYECTBO KOMMEHCATOPOB,
yMeHbLLas ux pasmepsl. [ing 3toro pa3busaem NpsMONMHENHbIA YYaCTOK HA [ABA NPV NOMOLLM HENOABWXHOA onopsl. llocne yero
PaccyMTbiBAaEM HA KaXfAblA M3 MONYYeHHbIX y4acTkoB [1-0bpa3Hbiii KomneHcaTop, coctosiwuii U3 4 [-06pa3HbIX KOMNEHCATopoB
C KOMMEHCALMOHHbIMK OTpe3Kamm 15 m,

Torpa Al = 0,035 x 60/4 x 65 = 34 mm,
L= KxV32x34 =494 mm,
B,,= 150 + 2x34= 218 mm.

L9% mm i e | |49k om

==

15 000 mm 15 000 mm 15 000 mm 15 000 mm

MonyuyeHHble gaHHbie onpepensioT pasmepsbl [1-06pa3Horo komneHcatopa, pasHbie: 494 x 218 mm.
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CUCTEMA TPYB U OUTUHIOB PP-RT FRP 11 PP-R AQUA
4.5. Cnocobbl KpenneHuns

MonTaxx TpybonpoBogoB cuctembl POCTepm AOMKEH OCYLWECTBAATHCA C YYETOM JIMHEAHbIX paclumMpeHnii, ocobeHHoCTel matepuana
W coeuHeHuit. B kpennenun TpybonpoBoaa ucnonb3yiotca ckonb3siwme (C0) v HenoaguxkHble onopbi (HO).

YcTaHOBKA HEMOABIDKHBIX 0MOp HeobxopMMa ans ecTkoi Gpukcaumm TpybonpoBoaa, B KAUECTBE HEMOABMMKHBIX ONOP MOXHO MCNONb30BaTh
XOMVTbI C FailKo W Pe3NHKOiA, KPennieHne KOTOPbIX NPOMCXOAMUT MPW MOMOLM WINWALKKM, Camope3a unu aHkepa. (yLiecTBYeT HECKONbKO

BdAPWUAHTOB YCTAHOBKN HENOABUMXHbIX ONop:

1. B mectax nosopora Tpybonposoaa 2. B mecTax oTetBfieHus Tpybonposoaa 3. Ha npsimMbIx 0Tpe3Kax np1 nomoLum
YCTAQHOBKMU KECTKUX XOMYTOB

4. B mecTax npucoenHeHns apmatypbl 5. Mexay aByMs GacoHHbIMM U3genusamu 6. Mpn nomowwn ABYX XOMYTOB M OAHOIO
puTnHra

YcTaHoBKa NoABMHbIX onop obecneunsaer cBobopgHoe ABwxeHWe Tpybbl Ha KOMMeHCMpyeMbix yyacTKax TpybonpoBofa, B KayecTBe
MOABWXHON OMOPbI MOXXHO UCMOMb30BaTb KPenaeHUe-KIUncy unm ceobofHO 3aTAHYTbIA XOMYT. YCTAHOBKA NOABIKHbIX OMOP 0CYLLECTBASETCS
cnepyowwmm obpasom:

Ha npsmbix oTpe3kax Tpybonposoga npu nomouum Ha nogBecHbIx xomyTax Yknapka TpybonpoBopaa B cBo60AHbIi Xenob
YCTAHOBKU KIUMC M He3aTAHYTLIX XOMYTOB

PacctosiHme Mexxay onopamu npu ropu3oHTanbHoi npoknaake Tpy6onposopa (CM 40-101-96)
Tabnuua N2 14

HoMUHANbHbIA HAPYXHbIiA PaccrosiHue, MM

AHAMETP TPYGH, MM 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C
16 500 500 500 500 500 500 500
2 600 600 600 600 550 500 500
% 750 750 700 700 650 600 550
B 900 900 800 800 750 700 650
40 1050 1000 900 900 850 800 750
50 1200 1200 1100 1100 1000 950 900
63 1400 1400 1300 1300 1150 1150 1000
75 1500 1500 1400 1400 1250 1150 1100
%0 1600 1600 1500 1500 1400 1250 1200
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Mpw npoeKTMpoBaHNM BEPTUKANbHLIX TPYHONPOBOAOB 0NOPbI yCTaHABANBAIOTCA He pexke yem Yepe3 1000 mm ans Tpy6 HapyKHbIM MaMeTpoMm
1,0 32 MM 1 He pexxe yem yepe3 1500 mm ans Tpyb bonbworo gruametpa.

4.6. Tennonsonaumns Tpybonposoaos

«TennoByIo M30NSLMI0 CIeAYeT NPeayCMaTpPUBaTh 415 TPYOONPOBOLOB CUCTEM OTOMNEHMS, TPOKALbIBAEMbIX B HEOTANINBAEMbIX TOMELLEHUSX,
B MeCTax, [e BO3MOXXHO 3amep3aHue TeNNOHOCUTeNs, B MCKYCCTBEHHO OXAXKAAeMbIX MOMELLEHNsX, a TaKke Ans npeaynpexneHns 0Xoros
W KoHpeHcaumum enaru...» (CN 60.13330.2012; CM 61.13330.2012; CN 31.13330.2010).

Tpy6bl u dpacoHHble uspenus POCTepm o0bnapalot cywecTBeHHO bosee BbICOKO# CTENEHbI0 camomn3onsaumm (ko3d¢uLmMeHT TennonpoBogHOCTH
PP-R cocrasnsier 0,15 Br/m x K), bnarogaps uemy Tpebyetci CywecTBEHHO MeHbluee KOMUYeCTBO TEMoM30ALMOHHbIX MaTepuanos
B CPABHEHWUN C MeTanIMyeckumn Tpybamu.

5. TMOPABTMYECKUIA PACYET

5.1. ITnppaBnuueckuin pacuer

[MapaBaMYecKuin pacyeT CUCTEM XONOJHOTO, FOPSYero BOJ0CHAOXEHNUS M 0TONNEHNS OCHOBBIBAETC HA OCHOBHOM YPpaBHEHUN BepHynnw:

Ah=Ah, + Ah_

Ah — cyMMa noTepb AaBnexns,

Ah| — noTepu no asimHe Tpy6onposoaa,

Ahm — MeCTHble noTepwm,

A — K03(h(pULMEHT CONPOTUBNEHMS TPEHUS NO ASINHE,
| — anuHa Tpy6onpoBoaa,

d — omametp Tpy6onpoBosa,

V — CKOpOCTb ABUXEHUS XNAKOCTH,

g — YCKOpeHue cunbl Tsxecty (9,81 m/c?),

( — K03thhMLMEHT MECTHOIO CONPOTUBIIEHUS.

Ah = N/dxV?*/2g + {(xV?*/2g
Ah = N/dx V?*/2g
Ah_=(xV?*2g

PacyeT HauMHaeTcs C onpefeNieHns pacxoda XMAKOCTM Ha KaXaoM yyactke Tpybonposopa. [lanee ans onpepeneHus auameTpa Tpyobl

HeobX0ANMO 3HaTb 3HaYeHMe CKOPOCTW MOTOKA, KaK MOKa3biBaeT MPaKTUKA, IKOHOMUYECKU BbIFOAHLIM SBASETCA 3HauyeHue okono 1 M/c.

0pHaKo MaKCMManbHoe 3HaYeHHe [oNyCKaeTcs:

* QNS XONOAHOro M ropsyero BogocHabxenns, cornacHo (M1 30.13330.2020, He 6onee 3 M/c;

* QNS cucTem oTonneHums 310 3HaveHue, cornacHo (MM 60.13330.2020, npuHuMaeTca B 3aBUCMMOCTM OT AONYCTUMONO 3KBUBANIEHTHOIO YPOBHS
3BYKa B MOMELLEHUM;

1) Bbiwe 40 nbA — He 6onee 1,5 M/c B 061LECTBEHHbIX 3AaHUSX W MOMeLLEHMsAX; He bonee 2 M/C — B aMUHWUCTPATMBHO-DOLITOBbIX 3AaHMAX

1 nomeLLeHusix; He bonee 3 M/C — B NPON3BOLCTBEHHBIX 3AAHNAX U NOMELLEHUSAX;

2) 40 nbA n Hmxe — no Tabnmnue N2 15,

Tabnuua N2 15

B pacyet:

a) nomeuieHme C HAMMeHbWUM AONYCTUMbIM 3KBUBAJIEHTHbIM YPOBHEM LWIYMa,
6) dapMmatypy c HanbonblKUM KOB(I)(I)I/II.I,VIEHTOM MeCTHOro conpoTuBneHusa, YCTraHaB/INBAEMVYI0O Ha niobom yyacTKe
prﬁonposop,a, NpoKnafbiBaeMoro yepes 310 noMmeLleHne, npu aJinHe y4yactka 30 m B 0be CTOPOHbI OT NOMeLLeHuns.

TlonycTumbilit JlonycTmas ckopocTb ABWKEHMS BOAbI, M/C, B TPY6ax npu ko3 duumeHTax MecTHbIX CONPOTUBAGHNN y3na
3KBUBANEHTHDbIl O0TONUTENLHOrO NPU6Opa MK CTOSIKA C apMaTypoil, NPUBEAEHHBIX K CKOPOCTM TeNIOHOCUTENS B TPybax
ypoBenb uyMa, A5 o5 10 15 20 30
25 1515 11/0,7 0,9/0,55 0,75/0,5 06/0,4
30 15/15 15712 12/10 10/08 0,85/0,65
35 15715 15/15 15/11 12/0,95 10/08
40 15715 15/15 15715 15715 13/12
Mpumeyanns:

1. B uncnutene npuseaeHa aonycrumana CKOpoCTb TenjioHocuTena npu npumMeHeHUW KpaHoB I'IpOﬁO'-IHbIX, TpexxoaoBbIX
1 BOMHOW perysinpoBkKn, B 3HaMeHateJie — nNpun npuMeHeHun BEHTUNEeN.
2. CKOPOCTb ABNXeHnAa BOAbl B prﬁax, NnpoKnapbiBaeMbiX Yepe3 HeCKOJNIbKO nomeLLeHuin, aiepyer onpenendartb, NpUHNMasn




CUCTEMA TPYB I ®UTUHIOB PP-RT FRP 1 PP-R AQUA

3Has pacxon U MAaKCMMaJbHYIO CKOPOCTb, Mbl MOXEM C NOMOLLbI0 HOMOTPaMM
BbibpaTb Heobxopgumbin gnametp TpybonpoBopa.

Tmppasnuueckuii pacyet TpybonposopoB 3 PP-R u PPRT 3akniouaeTcs B onpepeneHnn notepb Hanopa Ha NpeofoneHne ruapaBiinyecknx
COMPOTUBNEHUIA, BO3HMKAOLMX B TPYDe, B CTHIKOBbIX COBANHEHUSIX U COEAMHUTENbHBIX LETANAX, B MECTaX Pe3KMX NOBOPOTOB N U3MEHEHMi

AnameTpa TpybonpoBoga.”
*CN 40-101-96 MpoekTnpoBanne n moHTax Tpybonposofos 13 nonunponuneHa «Pavgom cononumep» ot 09 1996 N2 13/214.

I'unpasnuquKue noTrepu Hanopa B pr6ax MOXHO onpenennuTb N0 HOMOrpaMmMmam:

Homorpamma notepsb fasnenus ans 1pyd POCTepm SDR6 Homorpamma notepb fasnenus ans 1pyd POCTepm SDR6
npu Temneparype 20 °C npu Temneparype 60 °C
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LN 25x4,2 : I
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| NN ey
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10 000,00 000,00 10 000,00
———» lepenan Qaanerna Mam
Homorpamma notepb aasnenns ans tpyé POCTepm FRP, Homorpamma notepb aasnenns ans tpyé POCTepm FRP,
apMMUpoBaHHbIX CcTekoBonokHoM, SDR7,4/SDRI npu Temnepartype 20 °C apMUpoBaHHbIX cTekoBonokHom, SDR7,4/SDRI npu Temnepartype 60 °C
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Homorpamma notepb aasnenns ans tpyé POCTepm FRP,
apMUpoBaHHbIX cTekoBonokHom, SDR7,4/SDR9 npu Temnepartype 90 °C
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP U1 PP-R AQUA

KO3®®ULUMEHTbI MECTHBIX CONPOTUBNEHNIA NS ®UTUHIOB POCTEPM — HANPABJIEHME NMOTOKA

Ha3sBanue N306paxenue YcnoBHoe 0603Hauenmne Npumeyanue 3HaueHune

MygTa - 0,25
MNepexop, Ha:

1 pnametp 0,40

x 2 pmametpa 0,50

Mydrta nepexogHas ] - 3 puametpa 0,60

'j —/_ 4 nnameTtpa 0,70

5 nnametpos 0,80

6 anametpos 0,90

Yronok 90° - 120

Vronok 45° ( - 0,50

MpoxoaHoi B Clyyae pasgene-

L HUS NIOTOKA 025
—> —>
R Pasnenenne notoka 120
Q‘ —> —>
TpoiiHnkn ' R Cnusnue notokos 0.80
—> —>
L —I * |— Paspnenenue notokos 180
- —>
(nusiHMe NPOTUBONONOXKHBIX 300
NOTOKOB
—, * I— PazpeneHue notokos 3,70
- —>
R
KpecroBuHa ‘ _, * |_
e ; _| ; ,_ (nusHne notokos 210




CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP 1 PP-R AQUA

3HaueHus: peAyKLMOHHbIE TPORHNKM

3HayeHus CKNafbIBAIOTCS U3 COOTBETCTBYIOLLMX 3HAUEHUI AN TDOMHUKOB M PeAYKLUOHHBIX MYOT.

Ha3BaHue N306paxeHue YanoBHoe 0603Hauenmne Npumeyanue 3HaueHune
- m
Mygra kombuHupoBaHHas > _ 050
C BHYTPeHHeii pe3bboii 1 '
N
Mygra kombuHupoBaHHas > _ 070
C HapYXOit pe3bboii '
- m
. g
Yronok KoMbUHNPOBaHHbI _ 140
C BHYTPEHHei pe3b6oit T | '
_ g
Yronok KoMbMHMPOBaHHbIA _ 160
C HapYXoii pe3bbot T | ™ '
Paspenenve notoka:
16x1/2"x16 140
20x3/4"x20 140
TpOiHUK KOMOMHMPOBaHHbI _F T E|_ 20:/2520 160
C BHYTPeHHei pe3bboit — —> 25x3/4"x25 160
32x1"x32 160
25x1/2"x25 1,80
32x3/4"x32 1,80
Pazpenenue notoka:
TPOMHNUK KOMOUHMPOBAHHbIi j T L
C HapyKHOM pe3bboit — — 20x1/2"x20 180
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CUCTEMA TPYB 1 ®UTUHIOB PP-RT FRP U1 PP-R AQUA

6. HOMEHKJIATYPA

TPYBA POCTepm ans ropsuero v xonoaHoro BoaocHabxenus PP-R TPYBA POCTepm fans ropsyero BOA0CHa6XeHUS U OTONNEHNS, apMUPOBaHHas
SDR 6 (wTaHra 4 m) cTeknoBonokHom, PPRT FRP SDR 9 (Bo3moxxHo npou3soactso SDR 6/5 no 3anpocy)
d, Mm s d, Mm s
20 34 20 2,8*
25 42 25 3,5%
EY) 54 e 32 36
40 6,7 > 40 45
50 83 50 56
63 105 63 1A
75 125 75 84
90 15,0 90 10,1
110 183 110 123
125 208 125 14,0
TPYBA POCTepm pnist ropsiuero, Xo04HOro BOA0CHabXXeHUs U 0TonseHus, TPYBA POCTepm pnist ropsiuero U XoN0AHOT0 BOAOCHABXKEHNS, apMUpOBaHHas
apMupoBaHHas cTeknoBonokHoM, PP-R Aqua SDR 6 (wtaHra 2/4 m) cTeknoBonokHom, PP-R Aqua SDR 7,4 (wraHra 2/4 m)
d, Mmm s d, Mm s
20 34 20 28
25 42 25 35
32 54 32 44
40 6,7 40 55
50 83 50 69
63 105 63 86
75 125 75 103
90 15,0 90 123
110 183 110 151
125 20,8 Coorsetcryet SDR 7,4 125 171
3arnywka POCTepm d, mm KpaH waposoit d, Mm
20 20
25 25
32 D
: z
63 20
75 63
90 75
110 90
Amepukanka BP d, Mm Amepukanka HP d, Mm
20 x 1/2" ) 20 x 172"
25 x 3/4" | ' 25 X 3/4
32x1" 32T
40 x 14"
40 x 14" o0 x 12"
50 x 14" 63 x 2"
63 x 2" 5% 24"
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My¢ra kombunnposaxHas BP d, Mm G My¢ta KombunnposanHas HP d, Mm G
20 172" 20 172"
20 3/4" 20 3/4"
25 172" 25 172"
25 3/4" 25 3/4"
32 3/4" 32 3/4"
32 1 32 1
40 1 40 1
Mydra kombuHupoBaHHas BP (noa knioy) d, mm G Mydra kombuHmuposanHas HP (nog kmioy) d, Mmm G
32 1 32 1
40 14" 40 14"
50 14" 50 14"
63 2" 63 o
75 25" 75 25"
90 3" 90 3"
. 1[0] 4" 10 4"
Onaney, POCTepm cTanbHoit d, Mmm Brynka POCTepm nop dpnanely d, Mmm
50
= 63
50-125 v 75
90
— 110
06Bop, KOpOTKMiA d, Mm 06BoA ANVHHbIA d, Mm
20x29 20
25x34 25
— Nx 2 EY)
My¢ta POCTepm nepexogHas BH d, Mmm My¢ta POCTepm nepexogHas BB d, MM
25x20 25x20
32x20 32x20
2% ) 32x25
40 x 20 ; 50 x 40
\“--
40 x 25 50 x 32
40x32 o 63x50
50 x 40
Mydra POCTepm d, Mm
50 x 32 S P
‘_ 20
75 x 63 32
40
90 x 63
50
90 x 75 63
nox75 5
90
10 x 90
110
125x 110 125
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Tpoitnuk POCTepm 90° d, Mm Kpecrosuxa POCTepm d, Mm
20 x25x 20 2
25x20x20
25x%20 x 25 25
25x25x32

32
32x20x20
32x20x32 40
32x25x32
40 x 20 x 40
Tpoiinuk POCTepm 90° pagHonpoxofHo# d, Mm
40 x 25 x 40
20
40x 32 x40 s
50 x 25 x 50 - .
50 x32x50
40
50 x 40 x 50
50
63 x20 x 63
63
63x25x63 7
63 x32x63 %0
63 x40 x 63 10
75 x50 x 75
15x63x75 Yronok POCTepm 45° d, Mm
90 x 63 x 90 20
90 x 75x 90 %
N0 x75x 110 )
110 x 90 x 110 : 40
50
YronbHuK KOMbNHMpoOBaHHbI BP d, MM 63
20 x1/2" -
20 x 3/4" 90
25x1/2" "
25 x 3/4"
32x3/4 Yronok POCTepm 90° d, MM
R2x1" 20
25
YronbHUK KOMbUHMpoBaHHbIA HP d, Mm 3
20x1/2" 40
20 x 3/4" 50
25x1/2" 63
25x3/4" 75
32 x 3/4" 90
R2x1" 10
YronbHuK KombuHMpoBaHHbliii BP YronbHMK KoMbuHnpoBaHHbIA HP
d, MM d, MM
C KpenseHnem C Kpennexnem
20x1/2" 20x1/2"
25x1/2" 25x1/2"
25 x3/4" 25x3/4"
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.-y
- >
— ,

B komnnekTe Hacagku d 20-40

TpoitHNUK KOMbMHMPOBAHHbIA BP d, MM G TpoNHNK KOMBUHMPOBaAHHbI HP d, Mm G
172" 172"
20 20
3/4" 3/4"
172" 172"
25 25
3/4" 3/4"
172" 172"
32 3/4" 32 3/4"
" T
®unbTp ceTyatblit KOCOI d, Mm Mnaxka ang cmecutens BP d, MM
20
20 x1/2"
25
32 25x1/2"
» _ndd 40
i 25x3/4"
- 50
3arnywka pe3bbosas BP n HP G KomneHncatop POCTepm d, Mm
172" 20
25
3/4"
32
r 40
(BapouHbiit annapat 1500 Br XapakTepucruku (CBapouHbiin annapat 2000 Br XapakTepucrnku
i i = \ d 20-63 Mm d 20-110 mm

B komnnekTe Hacapgku d 50-75
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1. TPYbbI U3 CILUUTOIO NMONUITUNEHA PE-X POCTepm

1.1. 06was nupopmauus

Tpybbl PE-X — 310 TPY6bI U3 CluMTOro nonmatuneHa. Monekynbl NOAU3TUNEHA B JLAHHOM BUae Tpyb «CLUMBAIOTCA» APYr C APYrOM, B pe3ynbTarte
yero Tpybbl PE-X npnobpetaloT fononHMTeNbHYI0 MPOYHOCTL, TMOKOCTb U «namMaTb pOpPMbl» — CNOCOBHOCTL BO3BpaLLATh NePBOHAYANIbHYIO
dopmy faxe npu cunbHbIX Aedopmaumsax. Mof CLuMBKORA NOAPA3yMeBALTCS CO3[aHNe NPOCTPAHCTBEHHON PeLIeTKN B MONNITUIIEHE BbICOKOH
NNOTHOCTW 3a CyeT 06pa3oBaHMs 0ObEMHbIX MOMEepeyHbIX CBA3ed MeXAY Makpomonekynamu nonumepa. OTHOCUTENIbHOE KONMYECTBO
obpasyiowmxca nonepeyHbIx (BS3eil B eanHNLe 0b6beMa NonnuITUNEHa ONPefensieTcs NoKasaTenem «CTeneHn CLUMBKMY.

Ikcnnyatauus Tpyb PE-X MoeT ocywiecTBnaTbCA npu Temnepatypax Ao + 95 rpagycos. YcronumBocTb matepuana Tpyb K XMMUYeCKUM
BO3[EACTBMAM N03BOMISIET TPAHCMOPTUPOBATb BOAY W LENblil PAfL TEXHUYECKMX JKULKOCTeR, 4TO yYBenMuMBaeT 06nacTb NpUMeHeHus
Tpybonposopos..

1.2. Metoabl clumBku PE-X

Komnauus POCTepm npepncrasnsiet Tpybol PE-X aByx Buaos — PE-Xa n PE-Xb, pa3nuyalowmxca no Metony CLUMBKU NONUITUIEHA.

PE-Xa — nepokcupHblii MeTog. lNepokcupHas ClMBKA — 3TO MpPOLECC AaKTMBHOTO B3aMMOAEACTBUS CBODOOAHBIX PafwKanos, NosiBieHWe
KOTOpbIX ObIN0 CNeLmManbHO MHULMMPOBAHO MOBbIWEHWEM TemnepaTtypbl. Peakums cBoboaHbIX paaukanos (Monekyn co cBoboAHOI CBA3bI0)
NPUBOAMT K 06pa3oBaHNio YrepoA-yriepoaHbIX CBA3eR MeXAY NONMMEPHBIMIN LenoYKkamm. [lns nonyyeHns CLUMToro nofnmepa no cnocoby
A nonuatunex nepep 3KCTPYAUPOBAHUEM PACMNABAAETCS BMECTe C aHTMOKMUIUTENSMM U NEPOKCMAAMM.

PE-Xb — cunaHoBbIit MeTop,. [lpuMeHeHne cunaHoB nNo3BonseT nonyunTb bosee rmbKNiA M IKOHOMUYHBIA MPOLECC CLUMBAHWS, U 3T TEXHONOI S
WINPOKO npumeHsieTcs Ans npoussoactea Tpyb 6onee 30 net. (MnaHONBHOCWNTBIE MOMEKYNbI B MOAW3ITUNIEHE CBSI3aHbl KUCIOPOAHO-
KpemHmeBbIMK «MoCTUKaMuy» Si-0-Si, a He yrnepoayrnepoaHbiMu cBsizamu C-C, obpasyiowmumuncs B pesynsraTe NepoKCUAHOTO METOAA.

OcobeHHOCTH MeTOA0B CLLUNBKMK

PE-Xa
Bbilwe nokasaTtenb rubkocTu
(nerye MoHTax)

PE-Xb

bonee BbiCOKMe NMPOYHOCTHbIE XapPaKTEePUCTUKKN

1.3. MMpenmywectea T1pyb PE-X

K ocHoBHbIM npenmyuiecteam Tpyb PE-X oTHocuTCS:

1. Cwuanue obpazyeTt maTepuan, yCToinumMBbIA K 3nomam u obnagarowwmii namatbio Gopmbl.

2. YCTOMYMBOCTD K XMMUYECKOMY BO3AEACTBMIO pacTBOpUTENeil, Macen, Tpybbl He NoBePKEHbI 3apacTaHnio, KOPPO3uN UM BO3HUKHOBEHUIO
CTapeHus.

3. Martepuan, ucnonb3yembilii B Tpybax PE-X, anacTuyeH, oH amopTM3MpyeT ruapasnudyeckuit yaap (Hanpumep, Korna pesko 3aKpbiBaloT KpaH
cmecutens). Mo cpaBHEeHMIO € 0ObIYHBIMKU MeTaNIMYeCKUMN TPYbaMM FMAPaBINYECKMIA YAAP YMEHbLIAeTCS B TPU pasa.

4. BbicoKas cTeneHb yAaponpoyHOCTH.

5. Tpybbl He copep)KaT BeLecTs, KOTOPbIE MOrYT MOBANSTL HA OPraHosenTMYecKne CBOMCTBA (BKYC, LiBET, 3anax) BOAbI.

6. [oBbILIEHHAs YCTONUNBOCTb K PACTPECKUBAHMIO.

7. MoBbiWEeHHas NPOYHOCTL HA Pa3pbIB.

3T cBoMcTBa xapakTepu3ywT Tpybbl PE-X B KauecTBe waeanbHOro peweHus Ang OTONAEHWS, CUCTEM «Tenfblid non», cuctem [BC
UNK AN TPAHCMOPTUPOBKM arpeccuBHbIX XuaKocTei. ClumTblie nonuatuneHosble Tpybbl n3rotasnusatoTcs B cootsetcrum ¢ F0CT 32415-2013.
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1.4. Xapaktepucrtuku 1pyb PE-X POCTepm

3HayeHns 0CHOBHbIX XapakTepucrtuk Tpyb POCTepm

CUCTEMA TPYB 13 CLUIUTOrO NONUITUNEHA PE-X

Cre

NeHb CLWMBKM, HE MeHee %

Xapaktepucruku 3HaueHmne
KoadppuuneHT nuneinHoro pacwmpenns, mm/m °C 0,15
Koadduunent TennonposogHocty, Br/m °C 0,35
LLlepoxoBaToCTb BHYTPEHHEi# MOBEPXHOCTH, MM 0,007
MnotHoctb PE-X, r/cm? 0,94
KucnopogHas anddysus ans Tpy6 ¢ aHTMKUCIOPORHLIM Bapbepom, He > I/ (M3x cyT)* 01
MakcumanbHas paboyas Temnepartypa, °C 95
MakcumanbHas npegenbHas Temnepartypa, °C 10
Pa3motka byxt 0
MunumanbHas Temnepartypa ans pabotsi ¢ Tpy6amu, °C ™
MoHTaX coeauHeHui +10
MuHuManbHas Temnepatypa TpaHcnopTupyemoit cpeapl,°C” -40
70/65™

“0tBeuaet Tpebosannam (1 60.13330.2020, npeanucbIBaIOLLMM NPUMEHSTb B CUCTEMAX OTOMJIEHUS NONIMMEPHbIe TPYObI C NOKa3aTenem KUCI0pOAONPOHULAEMOCTH

He 6onee 0,1 r/(M3x cyT).
B cootBetcTBum c (1 41-109-2005.

"*(TeneHb CLIMBKY, He MeHee %, ans Tpy6 PE-Xa/PE-Xb.

2. CUCTEMA POCTepm «TEMJIbIN NMOM»

N3 CLUUTOIO MNOJINITUITEHA

2.1. HomeHnknarypa «Tennbin non» POCTepm

Tpy6bl PE-Xa pnga Tennoro nona

Tpy6b1 PE-Xb gns Tennoro nona

HomuHanbHblii | Pa3mep HomuHanbHblii | Pasmep
M306parxeHne HaumenoBanue M306parxeHne HanmenoBanue
pasmep,MM | ByxTbl, M pasmep,MM | ByxTbl, M
Tpyba PE-Xa Tpy6a PE-Xb
POCTepm POCTepm
ANs Tennioro nona ANs Tennoro nona
16 (2.0) 16 (2.0)
20 20) 100, 200 20 20) 100, 200
Tpyba PE-Xa Tpyba PE-Xb
POCTepm POCTepm
Ans Tennioro nona ANns Tennioro nona
c EVOH c EVOH
Outunr
M306paxeHne HaumeHoBaHune Pasmep
16x1/2"
OUTUHT eBPOKOHYC ANS NOAKITIOYEHNS KONMIEKTOPHBIX Y3108 16 x 3/4"
20 x 3/4"
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2.2. XapaKTepucTuKa cucrembl

Tpy6bi POCTepm «Tennbiin non» NpoM3BOAATCA U3 MoNeKynspHo-cumToro nonuatuneHa PE-X. CumnBKa nonmatuneHa npueoamT K 06pasoBaHunio
AONOMHUTENbHBIX NOMNEPEYHbIX CBA3EA MEXAY MONEKYNaMM, YTO NPUAAET UCXOAHOMY MaTephany COBEpPLIEHHO HOBbIE KayecTBa, @ UMEHHO
CTOAKOCTb K BO3[EACTBMIO BbICOKUX TEMMEPATYP, YTO NO3BONSET NpUMeHsTb Tpybbl u3 cwutoro nonuatuneHa PE-X B cuctemax HanonbHoro
0TONNEHNS,

3HavyeHns 0CHOBHbIX XapakTepuctuk Tpyb PO(Tepm «Tennblit non»

0603HaueHne HaumenoBanue 3HaueHune Bennunna
T MakcumanbHas paboyas Temnepatypa 70 °C
max
6 Pabouas Temnepatypa 20-60 °C
pa
16 x20 16 6ap
MakcnmanbHoe faBnenne ans Knacca akcnnyaraummn XB
P 20x20 13 6ap
max 16 x20 95 6ap
MakcumanbHoe faBneHue ans Knacca skcnnyataumm 4
20 x2,0 84 6ap
p] MnotHoctb PE-X 0,94 r/cm?
pz MnotHoctb EVOH 119 r/cm?

2.3. KomneHcaumns nMHeHHOro paclumpeHus

JInneiiHoe pacClinpeHne — U3MeHeHune NUHERHBIX Pa3mepoB n ¢0prI Tefla Npu U3MEHeHUn ero Temneparypbl. B (1y4yae HanojibHOro
oTonneHuna prﬁbl MOIryT MeHATb CBOW pa3Mepbl NPpU U3MeHEeHUN TeMnepaTypbl TENIOHOCUTENA, YHYUTbIBAA KECTKYI0 (I)VIKCBLWIIO pr6 B Tene
CTAXKW, BO3HUKaKOLWee HanpsaXeHne pacnpenenaeTcd no To/iliuHe CTeHKKn prﬁbl. B cBA3M C 3TUM He TDEGyETCFI OpraHn3aunmn fonoHUTENIbHbIX
MGpOI'IpVIFITVIVI N0 KOMMEHCALMUN BO3HNKAIOLLEro JIMHENHOI0 paclinpeHuns.

2.4. llpenmyecrea cuctemol POCTepm «Tennbiin non»

- Haubonee kompopTHOE U paBHOMEPHOE pacnpeseNeHne Tenna B NOMeLLEHUN.

* JKOHOMWUS TEMIOBOW IHEPTUM 3a CUET HU3KOii TeMnepaTypbl TennoHocuTens n 3ddekta camoperynaumm gocturaet 30%.

- Bce aneMeHTbI CMCTEMbI CKPbITbl — CYLLECTBYIOT HOBblE BO3MOXHOCTH B AN3aitHe U 0pOPMIEHUN NHTEPbEPOB.

- BopsiHoe oTONNEHMe, B OTANUME OT INEKTPUYECKOrO, HE CO3AAET INEKTPOMArHUTHOTO M3MTyYeHNs, BPELHOMO /1S 340POBbA Yes0BeKa.

2.5. 06wme pekomeHngaumm no npoektupoBaHunio cunctemol POCTepm «Tennbiin nonx»

TennooTaaya — NepeHoC TensoTbl Yepes OrpaXK Aoy KOHCTPYKLMIO OT B3aMMOAEACTBYIOWEN C Hell cpeabl ¢ bonee BbICOKOH TeMnepaTypoi
K Cpefie C ApYroi CTOpPOHbI KOHCTPYKuMK ¢ bonee Hu3koii Temnepatypoi (CN 23-101-2004).

MoHTaxy cucTeMbl HaMoNbLHOTO OTONJIEHUS NPeALecTBYeT pa3paboTKa TeXHNYECKOro NPOeKTa, B KOTOPOM JL0JDKHbI COAEPKATbCS:
* pacyeTbl TENSIONOTEPb KAXAO0T0 MOMeLLeHNs (TENNIOTEXHUYECKUi pacyeT);

* pacyeTbl FTMAPABIMYECKMX MAPAMETPOB CUCTEMbI (TMAPABINYECKMA pacyeT);

* yepTex (cxema YKNa[KM KOHTYPOB);

* cneumduKaums matepuanos U 060pyaoBaHus.

B npouecce npoeKTUPOBaHMs CUCTEMbI HAMONBHOTO OTON/IEHUS ONPefensoTCa UIeAyIoLMe NapaMeTpsbi:
- ovameTp Tpybbl, war v rnybuHa yKknapku;

- [/IMHA OTOMMUTENILHOMO KOHTYPa;

- KOHQUrypauus KoHTYpa;

- TeMnepatypa TenaoHOCUTeNs.
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MpoeKTMPOBaTb KOHTYPbI HAMOMLHOTO OTOMEHUS ClefyeT TaKUM 06pa3oM, YTobbl HaNpaBUTL MOTOK ropsiyero TenjaoHoCUTeNns B Hambonee
XOMOAHbIE NOMELLEHUS — K HAPYKHbIM CTEHaM, OKHaM, BXOAHbIM ABepsM. enaTenbHo Kaaoe noMelleH1e 0TanaMBaTh OTAeNbHO NeTne,
GonbLIMe NOMELLEHNS — HECKONIbKUMU NETNISAMM.

Mpu pacyete cucTeMbI HaNOMLHOTO OTON/IEHNS HEOOXOAMMO YUUTLIBATb KOHCTPYKLIMIO NONA, B KOTOPOIi BYeT yCTaHOBNEHA CUCTEMA, MaTepuan
MOKPbITUS NoNa. B 0bLueit CNoXKHOCTY TeNNOOTAAYA, NPUXOASLLAACA HA KaXAbli rPafyC PasHULbI MEXAY CPefiHeR TemMnepaTypoit NOBEpPXHOCTH
nosia U TeMnepaTypoil Bo3fyxa B KOMHaTe, pasHa 11,5 BT/m2 B xopowwo yTenneHHbIX COBpEMEHHbIX JOMax B CaMOe X0I0HOe BpeMs roaa
oTonuTenbHas Harpy3ka pasHa 50-60 BT/m2 UHbIMU cioBamu, ans nofiepaHns Temnepatypbl B nomeweHnn 20 °Cnpum oTonuTeNbHOM Harpy3ke
Ha non 50-60 B1/m? TemnepaTypa NoBepxHOCTM Nofia A0MKHa bbiTb Ha 4,5-5,5 °C Bbilue TemMnepaTypbl BO3AyXa B KOMHATe.,

Hap, cuctemoii HanobHOTO OTOMIEHUS MOXHO YCTaHABMBATL NPAKTUYECKM Nt060e NOKPbITUE NONA, CIeAYeT TONIbKO YYUTLIBAT, YTO PasHble
martepuanbl 0611afalnT pasHbIMU CBONCTBAMM.

TennorexHnueckne nokasarenu MaTepVIaIIOB*

SRS T TonwuHa cnos Tennonposo- ConpoTunexme 06wwas TonwmHa TennonpoBoaHOCTb MaTepPUanoB OTHOCH-
d, MM nIHoCTb BT/mMK Tennonepegaye R, MK/Bt cnos d, MM TeNbHO Ten0NpPoBOAHOCTH NapKeTa*

Texkctunb 10 0,07 0,15 10 3,5%k

Mapker 8 0,02 0,04 10 K

Kneit 2 0,02 0,01/0,05 10 K
NckyccTBeHHbI MaTepuan 5 023 0,022 5 N5*k
Kepamunueckas nnutka 10 1 0,01 12 50*k
Mactuka 2 14 0,00170,01 70*k
Kepamunueckas nnutka 10 1 0,01 20 50*k
PactBop 10 14 0,007/0,017 T70*k
KameHb (Mpamop) 15 35 0,004 25 175*k
PactBop 10 14 0,007/0,01 70*k

*B cootsetcteuum ¢ (M 60.13330.2020, M 23-101-2004.

2.6. Cnocobbl yknapku 1py6 POCTepm «Tennblit non» M3 CLUMTOrO NONM3TUIEHA

(yLiecTBYeT HECKONbKO CXeM YKnaaku paboyeit (rpetowiei) netnu: 3meiika, ABOAHAs 3MeiiKa, CUPanb U CNNUPaNb CO CMELLEHHBIM LeHTPOM.
Mpn moHTaxe netnu B8 Gopme 3MeeBUKA MOLJAYY ropsayeil BOAbl OPraHWU3YKT CO CTOPOHbI HApYXKHON CTeHbl, BO3Ne KOTOPOii Tenaonotepu
BbllLE, YeM B LLeHTpe NomMeLLeHns. Y TaKoro KOHTYpa HepaBHOMEpHoe pacnpefeneHve Tenna. [ns Toro, 4tobbl 3T0 MCNPaBUTb, HEO6X0[MMO
MOHTWUPOBATbL NETNN B BUAE ABONHON 3Meikn unu cnupanu. 06nact B6NM3M HApPYXKHbIX CTEH 3AaHMS Ha3bIBAKOTCH FPAHUYHLIMU 30HAMM.
31ecb peKOMeHAYeTC YMeHbLUATh LWar YKnaaku Tpybel ans Toro, 4tobbl KOMNeHcMpoBaTh NoTepyu Tenna. LLlar yknagku 9BnseTca BeNnunHoi
PacyeTHOM, HO B N1I06OM CJlyuae OH [OMKEH HaX0ANTLCA B UHTepBane He bonee 100-300 MM, B NpOTUBHOM CJ1y4ae BO3HUKHET HEPABHOMEPHbIN
Harpes NOBEPXHOCTH Mona.

Pacxop Tpy6bbl Ha 1 M2 noBepxHocTW nona npu ware 20 cM cocTaBnsieT NpubAM3UTENbHO 5 NOFOHHbIX MeTPOB. B (BS3U C BO3HMKAOLWMMK
rUAPABANYECKUMI NOTEPAMMN B KOHTYPE NeTnn HeobxofMMo npeayCcMoTPeTb MaKCMMANbHYK LJIMHY KOHTYpa netnu He 6onee 100 m. Takum
obpasom, npu ware yknapkum 20 cm naowagb oTanamBaemoro nomeueHus coctasnsier 20 M2 Yuyactku Gonblein nnowapn Heobxopumo
0borpeBaTb HECKOIbKUMM NETNAMM, KaXaas U3 KOTOPbIX, B CBOI0 0Yepefib, MOAKNIOYATCA K pacnpepenutenibHoMy Konnektopy. [pu Hanuuum
BOASHbIX TEN/bIX M008B Heobs3aTeNbHO YUNUTLIBATL PacnonoxKeHue mebenu.

Lar yknagku Tpybbl 3aBUCKT OT Anametpa Tpybbl. YemM bonblie anametp, Tem bonblue pacctosHue mexxay ocsamu Tpyb. Kak npasuno, Tpybel
anametpom 20 Mm yKnaapbiBatoT ¢ warom 20 cm, Tpybbl gnametpom 16 MM yknageisatot ¢ warom 10 cm.

7. 7 iz

7 /77 i 2

YKnagKa netenb No TMny cnupanu YKnagKka netesib ABOHOM 3MeiiKoi
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2.1. llopsapoK MOHTaXa

1. NMpown3BoguTcs pa3buBka nomelleHnst Ha yyactku (nons). Kommuecto moneit 3aBUCMT OT NAOWEAAM NOMELLEHUS W er0 reoMeTpuin.
MakcumanbHas nnowaab nong coctasnser 40 m.

2.3aTeM Ha nNpeABapuTeNbHO OYWLLEHHOE OCHOBAHWE YKNafblBaeTcs nonuatuneHoBas nneHka 80-100 MKM, BbINOAHAWAA QYHKLNIO
B/1aroyCTONYMBOIA M30NALMN.

3. Mo nepumeTpy NomeLLeHUs NPUKNENBALTC AeMndepHasn NeHTa, KOTOPas CXKUT KOMMNEHCAaTopPOM TeNI0BOro PacTsKeHNs BETOHHOM CTAXKMY,
T. e. 06M1afaeT CBOMCTBOM MpPUOCTAHABNMBATb HErAaTUBHOE BJIMSIHUE Temsa, KOTOPOe NMpPUBOAUT K U3MEHEHMI0 pPa3MepoB CTPOUTENbHbIX
marepuanos.

4. Ha cnon nonuaTUNEHOBOW N/EHKW VKIAAbIBAaeTca (10i TennoBoi u3onaumn. B KayecTBe Tennov3onsuuu MOXET NPUMEHSTHCS
MOMIMCTUPONbHAS NAKUTA MAOTHOCTLI He MeHee 35 Kr/m v TonwmHoin 30-200 MM, B 3aBMCMMOCTY OT TENNONOTEPD NOAA U TEMIOBOIO PEXNUMA
MOMELLEHMS, C LeNbl0 OrPpaHNynTb NOTepU Tenna BHWU3. 3TO NOMUCTUPON-TEPMONAACT, KOTOPbIA XapaKTepu3yeTcs BbICOKOH TBEPAOCTbH,
XOPOLWMMU [U3NEKTPUYECKUMMN CBOICTBAMM, BNArOCTOMKOCTbIO, ErKO OKPaLIMBAETCA U GOPMYETCS, XMMUYECKU CTOeK, GU3nonorndecku
be3spefeH. Takke B KauecTBe Tenaou30aLMN MOTYT NPUMEHATLCS GONbIrMPOBaHHbIE TEMIOU30NALMOHHbIE MATepHUalbl, HO NPUMEHeHUe
TaKUX MaTepuanoB BO3MOXHO TOIbKO NPU HANNYNN 3aLLUTHON NAEHKU HA aNlOMUHUN,

5.Ha cnoii TennoBon m3onsiumMM yKNafbiBaeTcs apMatypHas cetka pasmepamu 150 x 150 x 4 unn 100 x 100 x 4 mm (npyToK 4-5 mm).
OHa A1BNISIeTCS 0CHOBAHMEM, K KOTOPOMY MIACTUKOBLIMK XOMyTamMu KpenuTtca Tpyba Tennoro nona ¢ warom 100-300 mm. Pekomenpyemblit
pa3mep nucta (kaptbi) 1000 x 2000 mm.

6. Tpyba PE-X POCTepm c warom 100-300 Mm u BbIbOpaHHbIM TUNOM YKNAAKKM B 3aBUCMMOCTU OT KOHCTPYKTUBHOMO PELLeHNs YKNaablBaeTCs
Ha apmartypHyio ceTky. PaamoTtky byxT u npoknagky Tpyb PE-X n PE-X c kmcnopogHbim 6apbepom EVOH cnepyet npoussoauts npum
Temnepatype Bo3ayxa He Huxke 0 °C, B cootetcTeum ¢ (M1 41-109-2005 M. 4.1.5. 1. MoHTax coeguHenunit Tpy6 PE-X n PE-X ¢ KncnopoaHbim
bapbepom EVOH cnepyet ocywiectenaTb npu Temnepatype okpyKatuwei cpeabl He Huxke +10 °C, B cootsetctaum ¢ (1 41-109-2005 M. 4.33.

7. lMocne yknapku neTenb TeNA0r0 N0AA 3anMBAETCA CTSXKKaA. [lng yCTPOACTBA CTSXKM 0ObIYHO NPUMEHSIKOT LEEMEHTHO-NECYaHbIA PacTBOp UK
neckobeton M-300. PekomenpyeTtca TakxKe A06aBndTb B CTSXKKY NAacTUPMKATOp. ITOT npenapaT YMeHbLIAET NOBEPXHOCTHOE HaTSKEHUe
BOZbl, NCNONb3YIOLEACS AN1S NPUTOTOBNEHNUS PAacTBOPA, M CNOCOBCTBYET yBENNYEHUI0 06bEMHOI MacChl NOKPbITHS, YTO NO3BOJISIET YBEIMYUTL
€ro TennonpoBOAHOCTb W MOBbIWAET Npefen NPOYHOCTU HA CKaTue,

8. MoBepx LleMeHTHO-NeCYaHOM CTAXKKM YKIa[bIBAeTCs OCHOBHOE MOKPbITUE Nosia (HanpumMep, Kepammuyeckas nanTKa).

Pa3pe3 otonutenbHoi naHenn cuctemsl «Tennbiit non» 6eToHHOro TMna’

HanonbHoe noKpbiTue
BeronHas ctskka 30 mm Hap, Tpyboii
JlemndepHas neHTa

Tpy6a POCTepm PEX

Monuatunexosas nnexka 100 Mkm ApmartypHas cetka 150 x 150 mm

MoNNCTMPONbHARA NANTA NNOTHOCTbIO
He menee 35 kr/m? u TonwmHoi 30—200 Mm

*KoHcTpykuus cootsetctayer (M1 29.13330.2011 u yepTexkam TMNoBbIX AeTaneit nonos 2.144-1/88 (y3nbi 63, 69, 75, 81, 87), 2.244-1 (y3nbi 140, 147, 149, 160,161).

2.8. XpaHeHue U TpaHCNOPTMPOBKaA

» Tpybbl NpoN3BOAATCH W3 IKONOTMUECKM YMCTOTO Chbipbsi. MpU XpaHeHUW W 3KCnnyaTauuu Tpy6bl He BbIAENSIOT B OKPYXKaloLWyio cpeay
TOKCUYHBIX BELLLeCTB W He 0Ka3bIBalT BPeHOr0 BO3AEACTBUS Ha YenoBeKa.

» XpaHuTb Tpy6bl B byxTax Heo6X0AMMO Ha POBHOI NOBEPXHOCTH.

» [lpu XpaHeHuUw, TPAHCMOPTUPOBKE M MOHTaXe TPYO U GUTUHTOB CedyeT u3beraTb UX KOHTAKTA C PEXYLLMMM U KOMIOLWNUMU AeTaNIsAMMU.

» HeynakoBaHHble B 3aLUTHYIO NNIEHKY UM KaPTOHHYI0 KOpPObKY Tpybbl ClieayeT XpaHuTb B MecTe, 06ecneunBaloLem oTCyTCTBUE A/IUTENIbHOTO
NpsIMOro BO3[eNCTBUS YNLTPAPUONETOBbIX NIyyen.
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2.9. Onpepenenume cpoKa 3Kcnnyatauum Tpyb

3apaual

Heobxopnumo paccuntatb cpok cnyxbbl Tpybbl PE-X SDR 9, akcnnyatupyemoii B cucteme otonneHus ¢ pabounm pasnenuem 9,5 bapa,
ANs KNacca aKcnnyatauum 4.

NUcxops m3 BbllleYKa3dHHbIX AdHHbIX, 3ddH Cﬂe,[l,yIOLI.I,VIVI TEMI'IGpaTyprII?I PeXnM B Te4eHne paCyeTHOro CpoKa Cﬂy)KﬁbI 50 net;

T 5=T,=60°C
T..=T,=70°C
T,,=T,=100°C

Onpenensiem pacyeTHoe HanpskeHue B CTeHKe TPy6bl (5) M3 UleayioLLEro BblpaXeHus:
80=PxS=0,95x4=3,8MI'Ia,

rne P — pabouee paBnenue,

S — pacueTHas cepus TpybbL.

YcraHaBnuBaem Ko3GGuuMeHTbI 3anaca NpoOYHOCTH NpY TemMnepaTypax Tpaﬁ, T e Tm'J cornacHo I'OCT 32415-2013:
C, =15 (koadpduumenT 3anaca npouroctn ana T ),

C, =13 (ko3apdmument 3anaca npouHoctn ana T,),

G, =T (ko3dduumenT 3anaca npoyHoctu ans T,).

Onpepensiem pacyeTHoe HanNpsikeHWe B CTeHKe TPY6bl C y4eToM AeicTBus Ko3pMLLIMEHTOB 3anaca NPOYHOCTH.
;= C] X08,=15x 3,8= 5,7 Mla,

d,= C4 X0, = 13 x 3,8 =4,94 Mla,

85=C5x60=1x3,8=3,8MI'Ia.

Monb3yscb rpaduKom M30TepMbl NPOYHOCTM MaTepuana PE-X, onpegensem Bpemat .t t  KoTopoe Tpyba MOXeT BbiAepPKUBaTD,

a6’ “makc' asap'
He pa3pyluasncb NPU HenpepbIBHOM AEACTBUN KaXKAOK M3 TemnepaTyp B omean(;cm, npu HE]I'IpH)KEHVIHX B CTEHKE COOTBETCTBEHHO
8,3 0, O
s 900 000 (100 ner) u., T2 > 900 000 (100 ner) y,
=450 000 (50 net) u., T =450 000 (50 net) y,

=90y,

asap

Tpa63

llanee u3 npasuna MailHepa (nepyet, u4To0 e Bpems
A0 pa3pyuieHns Tpybbl COCTaBNSAET t, (eT) Npu HenpepbIBHOM feACTBNM
Temnepatypbl T, To OTHoweHue 1/t, — 370 «A0MA NOBPEXAEHNA,
NPUXOAALLAACH HA TOL NPU HenpepbiBHOM [AeNCTBMM YKa3aHHOi
Temnepatypbl. Ecnm  peictBue 3TOi  Temnepatypbl B TeyeHue
roaa HenpepbiBHO W COCTABNAET BENUYMHY oL, TO «A0NA TOf0BOro
noBpexjaeHns» CocTasnser o /t.

Tpam =20 °C — pacyeTHbIRl CPOK 3KCnayaTaumum 2,5 roaa, T. e. Bpems

leACTBMSA AaHHOM TeMNepaTypbl B TeYeHne roaa coctasnset o, = 5%,
Tpaﬁz =40 °C— pacyetHbIi cpoK 3kcnnyataumum 20 ner, 7. e. o, = 40%,
Tpaﬁa =60 °C— pacyeTHbIi CpoK IKCnayaTaumum 25 ne, T. e. o, = 50%,
T ..=70°C— pacyeTHblii CPOK 3KCNyaTaumum 2,5 rog, T. e. o, = 5%,

MaKC

T =100 °C— pacyeTHblit cpok 3kcnnyatauum 100 yacos,

asap

T.e. o = 0,0228%.

Konsuesoe Han Hie, MMa
(N

0, 0L, Oy, O, O, — BPEMS [1eAiCTBUS TeMnepaTypbi

(T, T,, T,, T, T, COOTBETCTBEHHO) B TeyeHue rofia B NPOLIEHTAX.

CymmapHoe nospexaenne TYD (%/4ac) onpegensieTcs no dopmyne: by B

TD=Sa /t i Blil o il

i Tom
I 1 | 1

n’ "

TYD = 0,0004258 %/\.

4]



[lanee Boluncngem Tx no popmyne;

T =100/ TYD.
T =100/0,0004258 =234 850 u = 26,81 rona.

Takum obpasom, B cootBetcTBumM ¢ [OCT 32415-2013, ang knacca akcnnyatauum 4 cpok anykbel gaHHon Tpybol 26,81 roga ¢ pabounm
pasnexnem 9,5 bapa.

3apaua 2

Heobxoaumo paccumtatb cpok cnyxbbl Tpybbl PE-X SDR 11, 3kcnnyatupyemoii B cucteme otonnieHmns ¢ pabounm pasnennem 8,4 bapa,
ANS Knacca akcnnyatauum 4.

Ncxops 3 BblWeYKa3aHHbIX JaHHbIX, 3aAaH C1eAVIOLNA TeMNepaTyPHbIA PEXUM B TeUeHNe PacyeTHOro Cpoka Cnyxbbl 50 ner:
T =T=20°C

pabl 1

T =T1,=40°C

T . =T1,=60°C
pa6b3

T = T4 =70 °C,

T.,=T,=100°C

Onpepensiem pacyeTHoe HanpskeHue B CTeHke Tpybbl (3;) U3 Cieayiowero BbipaXeHNs:
8,=Px5=084x45=378 Mla,

rne P — pabouee gaBneHue,

S — pacyeTtHas cepus Tpybbl.

YcraHaBnmBaeM Ko3GpuuMeHTbl 3anaca NPOYHOCTU NpKU TemnepaTypax Tpaﬁ, T TBBap cornacHo IOCT 32415-2013:
C; =15 (ko3 duument 3anaca npouroctn ana T ),

C, =13 (ko3apduument 3anaca npouroctn ana T ),

G =1 (ko3 duument 3anaca npouHoctn ansa T,).

Onpepensiem pacyeTHOe HampsKeHWe B CTEHKe Tpybbl C yueTom T p— ' -
LneincTens Ko3gduumMeHTOB 3anaca NpPOYHOCTH: w (LU LR LU LU
5.,=Cx8,=15x378 = 567 MNla, , LU LI RIS
8,=C,x8,=13x3,78 =491 Ma, s LR L IRl
5 c x8 =1x3,78 =378 MMa. » | | il
Monb3ysce rpadmkKom wm3oTepmbl MpoyHOCTM Matepuana PEX, ; ' ! |

onpepensiem Bpems t ., t .t KoTopoe Tpyba Moxer

pa6' “makc' “asap' -
BbIAEPXNBATb, HE pa3pywasdcb Npu HenpepbiBHOM LENCTBUN
Ka)K,U,OVI U3 TeMneparyp B OTAENIbHOCTW, NPU HANpPSXeHUax B

CTEHKe COOTBETCTBEHHO 8] 2 64, 65

Wune. MMa
pegr T T =

T > 900 000 (50 ner) u, T . > 900 000 (50 ner) u,
T = 450000 (50 nier) w, T, =450 000 (50 ner) u, T, =140 u.

Koneuesge wa
3
@
]
|

llanee u3 npasuna MaitHepa cnegyer, yTo ecnn Bpems [0
paspywenus Tpybbl coCTaBnser t (net) npu HenpepbiBHOM
AeicTeun Temnepatypbl T, To oTHowenwe 1/t — 310 «gons
NOBPEXAEHUA», MNPUXOLALIAACA HA rof, NPU HEnpepbiBHOM
[eACTBMM yKa3zaHHoW Temnepatypbl. Ecnn  peicreue 3tom

Temnepatypbl B TeyeHue rofa HernpepbiBHO W COCTaBNseT 1 : o i il ”LELL‘ LLjg.
BeMIMYMHY oL, TO A0S TOAOBOr0 MOBPEXAEHNA» COCTaBNseT Bpew aopauen

a/t.

Ml wy g
i i R T

TID o = 20 °C — pacueTHbIi CPOK 3KCNyaTaumm 2,5 roaa, T. e. BpeMs AeiCTBUS [AHHOW TeMMepaTypbl B TeyeHue roga CoCTasnser
a, =5%.

T =40 °C — pacyetHbii cpok 3kcnyatauum 20 nert, 1. e. o, = 40%.

T|Da§3 =60 °C — pacyetHblin CpoK 3Kkcnnyatauum 25 net, 1. e. o, = 50%.

T, = 70 °C— pacyeTHbIi CPOK 3KCNyaTaumm 2,5 roaa, T. e. o, = 5%.

MaKC

T ..., =100 °C — pacyertHbiit cpok 3kcnnyaraumm 100 yacos, T. e. o, = 0,0228%.

asap

aL, Oy Oy, O, O, — Bpems aeiicteus Temneparypsl (T, T, T, T, T, COOTBETCTBEHHO) B TEYEHUE rofa B MpPOLEHTax.
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CUCTEMA TPYB 13 CLUIUTOrO NOMUITUNEHA PE-X

CymmapHoe nospexaenne TYD (%/4ac) onpegensietcs no popmyne:
TYD=X a/t.
TYD = 0,000335 %/u.

Hanee sbluncnsem T no ¢popmyne:

T =100/ TYD.

X
T =100/0,000335 =298 307 u = 34 ropa.

Takum obpazom, B cootBetcTBum ¢ FOCT 32415-2013, ans knacca skcnnyataumm 4 cpok Ayxkbbl aaHHoR Tpy6bl 6onee 34 net ¢ pabounm
nasnenvem 8,4 bapa.

3. CNCTEMA POCTEPM PE-X CEVOH

oA PAQUATOPHOTO OTOMMEHKUA U BOOOCHABXEHWUA

3.1. Homenknartypa

M306paxeHne HanmeHoBaHue Homuuanb:::u pasMep. Pasmep byxTbl, M SDR
Tpyba PE-Xa POCTepm c EVOH
yHUBEpCanbHas
16 x 22
Tpyba PE-Xb POCTepm c EVOH 20x28
100 14
yHUBepCanbHas 25x35
2 x44
s =
| = % Tpy6a PE-Xa POCTepm
i\, ; AN BOAOCHAbXeHNs
A
M306paxeHne HaumeHoBaHue Pasmep M306paxeHne HaumeHoBanune Pa3mep
16x15x 16
L-o6pasHas Tpy6ka 16 x 15 ]22 X:; leg
Ans pagmatopa 20x15 . xbhx
p p T oﬁzas:a:;iyzxa 20 15 x 20
A3 panhatop 5x15x20
20x15x25
25x15x25
MepexopHuk POCTepm | 16 x 3/4" |
C HakupHoi ramkoi EK | 20 x 3/4" EBPOKOHYC 16x1/2
va LTovbK 16 x 3/4"
PYORY 15x3/4"
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CUCTEMA TPYb U3 CLUATOrO MOJINITUNEHA PE-X

M306paxeHne HaumenoBanue Pa3mep M306paxeHne HaumenoBanue Pa3mep
16 x 172" 6
16 x3/4 Hanpeccooutas 20
Mepexop 20 x1/72" rnb3a 25
BHYTPEHHSS 20 x 3/4" EY)
pesbba (BP) 25 x 3/4"
5x1"
X1 { 16
1 Kpennenue 20
16 x1/2" g ) aunca >
16 x 3/4" .
Mepexop 20 x1/2"
HapyxHas pesbba | 20 x 3/4" 16
(HP) 25 x 3/4" Mygra 20
25x1" CoefNHUTENbHAs 25
22X 2
16 x 20
My¢ta 20 x 25
16x1/72" nepexogHas 16 x 25
Bopmopo3eTka 20 x1/2" 25x32
16
° 20
Yronok 90 %
32
Apantep 15x1/2"
20 x 16 x 20
20x20x16
TpoitHuk 20 x16 x 16
nepexofHoi 16 x 20 x 16
25x20x 25
3arnyuwka 16x22 Vx5 xR
natyHHas
16x16 x 16
TpoitHuK 20x20x 20
PaBHONPOXOAHbIi 25x25x25
- R2x32x3
YronbHuk 6x1/2"
nepexogHuK BP
Dukcarto
b 16-20
nosopota 90
YronbHuK- 6x1/2"
nepexogHuk HP
I (Dukcatop noBopoTa 16-20
«bawmak»
16 x16 x 16
Tpoitnuk pasHonpo- | 20 x 20 x 20
XO[HbIA NATYHHbIRA 25x25x25 2%
32x32x32 lodpa 3awutHas 32
(KpacHas 1 cuHsis) 40
50
5 16 Komnnekr
Yronok 30 20 MeXaHMueckoro
NaTyHHbIA 25 MHCTPYMEHTa 16-32
32 Ans cuctembl PE-X
POCTepm PRO
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N306paxenne HanmeHoBaHue Pasmep N306paxenne HanmeHoBaHue Pasmep

Komnnekt
MeXaHN4ecKoro Komnnexr
MHCTPYMEHTa 16-32 rMAPaBANYECKOro 16-32
ans cuctemsl PE-X MHCTPYMEHTa
POCTepm

3.2. ®utnHrn PPSU — coBpemMeHHOe TeXHMYeCKoe pelueHmne

MonudenuncynbpoH (PPSU) yike AaBHO MCMONb3YETC B KOCMUYECKOW NPOMBILNIEHHOCTH U B CAMONIETOCTPOEHNM, NPOAAS UCTIbITAHUS B CAaMbIX
TAMENbIX YCIOBUSX IKCMNYaTauun. OH YCTOMYMB K arpeccuBHbIM CpeiaM v MPeBOCXOANT MO MPOYHOCTU NaTyHb.

®uTunrn PPSU ponyckalTcs K CKPbITON NPOKNafike, 3anuBKe B GETOH, YTO CYLECTBEHHO PacLiMpsieT BO3MOXKHOCTW NPW NPOEKTUPOBAHWM
CUCTEM CO CKpbITOR Pa3BoAKON. UX npuMeHeHne No3BonseT YBENNYUTb HAEKHOCTb CUCTEMbI HeBOMbLIOro YMCa pa3bopHbIX COeANHEHNA,
COKPATUTb KONIMYECTBO MCMOMb3yeMON apMaTypbl, yMeHbLNTb PAcxof TPY6 M yNpocTUTb CepBUCHOE 06CITYXMBAHME U PEMOHT.

CBoiicta PPSU matepumana:

+ MakcmmanbHas Temneparypa AnuTenbHoi akcnayatauunm 185 °C

* Bbicokast aTMoCepocTonKoCTb.

+ (amo3atyxawwmin Mmatepuan.

« Temnepatypa creknoBanusg 220 °C.

- Bblcokas xuMnyecKas CTOMKOCTb (K aBTOTOMSIMBY, PACTBOPUTENAIM, TUAPONU3Y U T. 4,).
* Xopowme An3neKTpuyeckme CBONCTBA.

* He nopBep:keH koppo3uu.

- He ToKcnyeH.

* He pa3pywaerca npu Temneparype HapyxHoro Bo3ayxa go -40 °C.
* BbicoKas CTOMKOCTb K pacTPecKUBaHMIO.

= He xpynkui.

3.3. llpeumyuiecrea cuctemnl POCTepm PE-X ¢ EVOH pna papgnatopHoro otonneHus
1 BOA0OCHAbXeHuns

- BblcoKas yCToMYMBOCTb K BO3AEACTBUI0 XMMUYECKMX BELLECTB.

- A6CoNI0THas repMeTMYHOCTb CORUHEHNIA.

- Hu3kuit ypoBeHb Wyma npu IKCNyaTaLmm.

- OTcyTCTBME KOPPO3MM.

- OTcyTCTBMe 3apacTaHusi BHYTPEHHEr0 AMaMeTpa NoUl1e MHOTOMeTHEl 3KCIyaTaLmm.

- 3HauuTenbHas yAApHas NPOYHOCTb U CTOAKOCTb.

- Hu3kue notepy Hanopa Ha KPUBONMHEMHbIX YYACTKaX.

- BbICTpbIi M MAKCMMANbHO HAAEXHbIA METOR, CORAUHEHNs MPWU MOMOLLM HAZBIKHON TWMb3bl, rapaHTMpyLWLMi 6e3onacHoe npoBefeHue
paboT BBMAY OTCYTCTBUS NAiKM W CBAPKM.

- He3aBUCMMOCTb OT MCTOYHMKOB 3HEPrUM NPU NPOBEAEHUN MOHTAXA.

Tpy6b1 POCTepm PE-X EVOH siBnsi0Tc yHUBEPCaNbHbIMW M MOTYT MCMOMB30BaTh(A KaK B PafiMaTOPHOM OTOMIEHUM, TaK U B CUCTEMAX
rOpsIYEero 1 XonojHOro BOJOCHAGXKeHNS.

3.4. MoHTax cuctembl POCTepm PE-X ¢ EVOH pns papgnatopHoro otonnexuns
M BOA0CHAbXeHus

(xeMbl pafMaTopHOro oTonsieHns MoryT bbiTb CaMbiMKU pa3HO0bpa3HbIMKU B 3aBUCMMOCTW OT pa3Mepa CUCTEMbI W TUNa 3aaHus. Noasopka
K pafuatopam MoxeT ObiTb NepumeTpanbHON (TPOWHWKOBOM) UMK KONMNMEKTOPHOMW, a CXeMa — OfHO- WM ABYXTPYOHOW. [lByxTpybHas
CUCTEMA C FOPU30HTANbBHOI Pa3BOAKONA (KONNEKTOPHAs W NepuMeTpanbHas/TPOAHNKOBAs) Haubonee NpeanoYTUTENbHA A1 NCMOMb30BAHNS
B COBPEMEHHOM MHOI03Ta}KHOM CTPOUTENbCTBE.
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|. TpoiiHMKoBas pa3BofkKa Il. MepumeTpanbHas pa3Bogka

Mpoknagka TpybonpoBogoB ocywectensercs no nnowapu  [lpoknagka TpybonpoBOMOB  OCYWECTBASETCS N0 NepUMeTpy

NoMeLLeHmns (3Taxa) C MCroNb30BaHNEM TPOHHNKOB. noMeweHns (3Taxa) C WCMONMb30BaHWEM TPOMHWUKOB B MeCTax
YCTAQHOBKM payaTopoB.

lll. NlyyeBas pa3Bogka

OcobeHHOCTM KONNEKTOPHO-NYYeBOM CUCTEMBI:

* B cucteme MoXeT MCnonb30BaTbCs TONBKO OAWH AMameTp Tpyb
(06b14HO 370 16 MM), Bnaroaaps YeMy COKpaLLAeTCs HeOOXoAUMbIiA
accoptumeHnT  Tpyb M GuUTMHIOB, a TaKKe ynpoLliaeTcs
MPOEKTMPOBAHUE U MOHTAX.

* MeHbllee KONMYECTBO COELMHEHUA — MOLKIIOUYEHUS UMEKTCS
TONbKO Ha KONNEKTopax U npubopax, uto CyLLeCTBEHHO IKOHOMUT
BPEMSI MOHTaXa M MOMHOCTBI) MCKITIOYAET YenoBeuecknin Gpaktop
npu cbopke cuctemsl.

+ bnaropaps yMeHbLLEHMIO KONNYeCTBA CORAMHEHMIA YBENNUNBALTCS
HAJLEXHOCTb CUCTEMBL.

* YuyutbiBas 0co6eHHOCTY YKITafKu TPY6bI, CYLLLECTBYET BO3MOXKHOCTD
3aMeHbl MOBPEXAEHHOro y4yactka Tpybbl 6e3  paspywenus
KOHCTPYKL MM nona.

Mpoknaaka otaenbHbIX TPY6ONPOBOLOB OCYLLLECTBASETCA
OT PaCnpesennTeNbHOro KOMIMIEKTOPA K KaXA0MY OTOMMTENbHOMY NPUGOpY.

Cnocobbl nopgknioyenns 1py6 POCTepm K otonutenbHbimM npubopam

IR

HEI'IOCDE,IJ,CTBEHHOE noaknw4yeHue prﬁbl K paanatopy C NOMOLLbI0 MefHbIX HEI'IOCDE,IJ,CTBEHHOE noaxnw4yeHue pr6bl K paguatopy C noMoLLblo DEBbﬁOBbIX

L- u T-o6pasHbix TpyboK NATYHHbIX GUTUHIOB

(I

\

HenocpepcTBeHHoe noaknioyenve Tpy6bl K pagnatopy yepes HenocpepcTBeHHoe noaknioyenmne Tpybbl K pagMaTopy ¢ nomolubto H-o6pastHon
H-06pazHyio rapHuTypy rapHUTYPbI N MefHbIX L- n T-06pasHbIx Tpy6oK
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CUCTEMA TPYB 13 CLUIUTOrO NONUITUNEHA PE-X

MonTtax cuctemnl POCTepm PE-X

1. Buibepute Hacaaky AN1S IKCNAHAEpPA HYXKHOMO 2. BctaBbTe HaKOHEYHWK Hacagku B Tpyby PE-X. 3. MpoBeguTe 3KCNaHaMpoBaHue Tpybbl PE-X
pasmepa. B Tpu 31ana (30%, 70%, 100%), mexxay 3Tanamu
npoBOpauuBas 3Kkcnanaupyemyio Tpyby Ha 30°
BOKpYT CBOEH OCH.

4. BctasbTe GUTUHT B pacluMpeHHyio Tpyby. 5. MepeBeanTe pyuKy TUCKOB B BEPXHEE MONOKEHME, 6. BctabTe GUTMHT B 3aXKUMHOI NHCTPYMEHT.
NOTSHUTE BHU3 BNOKMpaTop, YT06bI pa3beauHUTL
pblyar 1 HacafKy Ha TUCKY, BbiTalLuTe oceBble 6oNTbl,
yCTaHOBMTE HEOOXOAMMYI0 HACAAKY Ha TUCKM,
3auKNCpyiiTe 0ceBoit HONT 1 BEPHUTE B MCXOJHOE
nonoxeHue 6nokuparop.

7. poBepuTe 3anNpeccoBKy A0 TeX NOP, NOKa rmnb3a 8. MoTaHuTe BHM3 bnokupatop, 4TobbI pasbefMHNTL 9. U3BneKuTe YCTaHOBNEHHDI GUTHHT.
He COeAVHUTCA C KONMbLOM GUTMHIA NOSHOCTbIO, pblYar 1 HacaAKy Ha TUCKM, NOJHNUMUTE PYUKY
pexkomeHayeTcs u3beratb 3a30pOB ¥ HECOOCHOCTH TUCKOB B BEpXHee MONOXeHNe, TCKU aBTOMATUYeCKu
COeANHEHNS MeXAY GUTUHIOM U FUNb30iA. pasbefuHATCS.

Mpu moHTaxe PpuTuHros u3 PPSU He peKOMEHAYEeTC NPUMEHEHUE XUMMUYECKN arpecCuBHbIX K MOMUMEpam BeLlecTB (Knees, repMeTUKOB,
PacTBOPUTENElA, KNCIOT, Wenoyei 1 Ap.), 38 UCKIIOUYEHUEM COCTABOB, B ONUCAHMM KOTOPbIX paspelueHo B3aumopgeiictaue ¢ PPSU.
Kateropuuecku 3anpeLleHo npumMeHeHue Ciefyiownx repmeTtusmpyowmx matepuanos: Ever Seal Thread 483; Loctite 518, 542, 55; Scotch-grip
Rubber 1300, 2141, 847; Rector Seal S; Rite Lock; Selete Unyte n gpyrux aHa3pobHbIX repMeTUKOB, @ TaKKe ibHa U Kes.

3.5. XpaHeHune u TpaHCNOPTUPOBKA

« Tpybbl Npon3BOAATCA M3 IKONOrMYECKM YMCTOrO Cbipbsi. TpM XpaHeHun u 3Kcnnyatauuu Tpy6bl He BbIAENSIOT B OKPYXAloLWY0 cpeay
TOKCMYHDBIX BELLeCTB U He 0Ka3blBAKT BPeHOr0 BO3AEACTBIUA HA YeNoBeKa.

* XpauuTb Tpybbl B byxTax HeobxoAMMO Ha POBHOI NOBEPXHOCTH.

* [lpn XpaHeHuM, TPAHCMOPTUPOBKE 1 MOHTaxe Tpyb 1 GUTHHIOB cnefyeT n3berath MX KOHTAKTA C PEXYLLUMM U KONMKOLWMMI AeTansMu.

* HeynakoBaHHble B 3aLUTHYI0 NNEHKY NN KAPTOHHYI0 KOPObKY Tpybbl CneayeT xpaHuTb B MecTe, obecneunBatoLem 0TCYTCTBUE ATUTENIbHOTO
NPSMOro BO3LEeACTBUS YNLTPaPMONeToBbIX Iyyen.
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3.6. Onpepenenne cpoka 3Kcnnyatauum Tpyb

3apaua |

Heobxogumo paccuntats cpok aiyxbbl Tpybel PE-X, SDR 7.4, akcnnyatupyemoit B cucteme otonnieHns ¢ pabounm pasnenunem 10 bap
ANs Kiacca IKcnayarauum 5.

Ncxops u3 BblLIEYKA3aHHbIX AaHHbIX, 3a[aH U1eAVIOLWMA TeMNepaTypHbIA PeXUM B TeYeHNe PacyeTHOro CpoKa Cﬂy)KﬁbI 50 net:

T =T.=20 oc'
pab 1
Tps = T,=60°C
pa
Tps =T, =80 °C,
pa
MaKtMManbHoe = TMaK( = 90 DCI
=100 °C

asapuitHoe asap

Onpenensiem pacyeTHoe HanpsKeHue B CTeHKe TPy6bi (5 ) 3 CleayiolLero BblpaxeHus:
8,=Px5=10x32=32Ma,
roe P — pabouee pasnenue, S — cepus Tpybbl.

YcraHaBnmBaeM Ko3GpuLMeHTbl 3anaca NPOYHOCTH NpK
Temneparypax Tpaﬁ, T TaBap cornacto M0CT 32415-2013:
C; =15 (ko3dpduuuent 3anaca npouHoctn ana T ),

C, =13 (ko3dppuumenT 3anaca npoyroctn ana T),

G, =1 (koapdunupent 3anaca npouHoctn ansa T,).

Onpepensiem pacyeTHoe HanNpsiXKeHne B CTEHKe TPybbl g i
C y4eToM [eiicTBMS KOIGPULMEHTOB 3anaca NPOYHOCTH: i ‘
5.,=Cx8,=15x32= 48 MMa, =
8,=(x3,=13x32=4]16 Ma, for I
8,=(x95,=1x32= 32 Mla. § Ii

Monb3yscb rpagmKom M30TepMbl NPOYHOCTM MaTepuana PE-X,
onpefensiem Bpems t .t .t . Koropoe Tpyba moxer
BbIflEPXKNBATb, He Pa3pyLIasACh NPU HenpepbiBHOM AeACTBUM
Ka)}[10/ W3 TeMnepatyp B OTAENbHOCTH, NPU HANPSHKEHUAX B " o A o
(TeHKe COOTBETCTBEHHO §,, ,, O, :«'f.‘; : il
T 5>900000 (50 ner) u, T >450 000 (50 ner) u, T ' '
=100 000 (114 ropa) v T, _=85000 (9,7 ropa) u. T

MaKc asap
=260 u.

[lanee w3 npasuna MaiiHepa CriefiyeT, YTo eCnM Bpems [0 paspylieHns Tpybbl COCTaBNseT t, (MeT) npu HenpepbIBHOM AEACTBAN
Temnepatypbl T, TO OTHOWeHKe 1/t, — 3T0 «0NA NOBPEXAEHNS», NPUXOAALIAACA HA FO NPU HENPepbIBHOM AEACTBUN YKa3aHHON
Temneparypbl.

Ecm peitcTene 310i Temnepatypbl B TeyeHue rofia HenpepbiBHO M COCTABSACT BEMYMHY oL, TO «[0NIS FOL0BOTO NMOBPEXIAEHUA»
cocrasnger o /t.

Tpam =20 °C — pacyeTHbIA CPOK 3KCNNyaTauum 14 ner, . e. Bpems AeACTBUA AaHHOW TeMNepaTypbl B TeYEHNE rofa CocTasnseT o, = 28%,

Tpaﬁz =60 °C — pacueTHbIRn Cpok 3Kcnnyatauum 25 net, T. e. o, = 50%,

Tpaﬁ3 =80 °C — pacuerHbiit cpok 3kcnyatauum 10 net, 1. e. o, = 20%,

T .. =90 °C— pacyeTHbinn cpoK 3kcnnyatauum 1rog, T. e. o, = 2%,

MaKcC
TaBap =100 °C — pacyerHbiit cpok 3kcnyatauum 100 yacos, T. e. o, = 0,0228%,
Oty OLy Oty Oy O — BPRMS ARACTBUS TEMNepaTypb (T, T, T,, T, T, COOTBETCTBEHHO) B TeyeHe rofia B NPOLEHTAX.
Monb3ysch Gpopmynoii;

TYD = o/t

nonyyaem cnepytowee: TYD = 0,000453 %/uvac.

Hanee Bbluncngem T no ¢popmyne:

T =100/ TYD.

T =100/0,000453 = 220 527 4 = 25,7 ropa. X

Takum obpazom, B cootsetcTeum ¢ FOCT 32415-2013, ans knacca 3kcnayataumm 5 cpok cnyxbel gaHHoi Tpybbl paseH 257 roga
c pabouum pasnenuem 10 bap.
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3apaua 2

Heobxoaumo paccumntatb cpok cnyxbbl Tpybbi PE-X, SDR 7.4, 3kcnnyatupyemoii B cucteme MBCc pabounm pasnennem11,1 6apa ans knacca
3KcnayaTaymm 2.

Wcxops w3 BbllweyKasaHHbIX JaHHbIX, 3afiaH C1efyioLLMiA TeMNepaTyPHbIA PEXMM B TeYEHWEe PacyeTHOro cpoka cnyxbbl 50 net:
Tpa6 =T, =70 °C— pabouas Temneparypa,
T = T, =80 °C — makcumanbHas paboyas Temneparypa,

TaBap =T, =95 °C — aBapuitHas Temneparypa.

Onpepensiem pacyeTHoe HanpsKeHue B CTeHKe TpybbI (3,) U3 CleayIoWero BbIPaKeHWS:
8,=PxS=111x32=355MIa,

roe P — pabouee pasnenue,

S — cepus TpybbL.

YcraHasnmBaeM Ko3dpuumueHTbl 3anaca NPOYHOCT NpU TeMNepaTypax Tpaﬁ, T e TaBap cornacHo I'OCT 32415-2013:
C =15 (ko3pdunuunent 3anaca npouHoctv ans T),

G, =13 (ko3 duumenT 3anaca npouHoctn ana T,),

G, =1 (ko3pduument 3anaca npouHoctn ans T)).

Onpepensiem pacyeTHoe HanNpsiXKeHue B CTEHKe TPybbl C y4eTom AencTBns Ko3p@ULMEeHTOB 3anaca NpoYHOCTY:
8,=( x5,=15x355= 533 Mla,

8,=(,x8,=13x3,55=4,62 Mg,

8, = x8,=1x355=355Mlla.

Monb3yacb rpadmkKom m30TepMbl MpOYHOCTM MaTepuana PE-X,
onpepensem Bpems t . t . t . Kotopoe Tpyba Moxer
BbIAEPXMBaTb, He Pa3pyllascb NpU HenpepbiBHOM [eACTBUN
Ka)XA0A M3 TemnepaTyp B OTAENbHOCTM, MPU HanpsKeHWsX B

(TeHKe C00TBETCTBEHHO &, ,, O,

Tpa6 = 230 000 (263 ropa) ., T = 210 000 (24 ropa) u,
T =80000 (91ropa)u.

aBsap

Llanee u3 npaBuna MaiiHepa Cnegyet, yTo ecim Bpems 10
paspyuwenus Tpybbl cocTaBnseT t (net) npu HenpepbiBHOM
AeicTeun Temneparypbl T, To oTHoweHne 1/t — 310 «gons
NOBPEXAEHUS», MPUXOAALANACS HA TOL MPU HEnpepbiBHOM
[enCTBUM YKa3aHHOW Temnepatypbl. Ecnnm  peiictBue  3T0M
Temnepatypbl B TEYEHME TrOfa HEMpepbiBHO W COCTaBAsieT
BE/INYNHY oL, TO «A0NSA FOAOBOr0 MOBPEMXAEHUS» COCTABNSAET
o/t

Konsueece Hanprwexne, Ma
i

Tpaﬁ =70 °C — pacyeTHbln CPOK IKcnnyataumm 49 ner, 1. e. o, =

98%,
T _.=80°C— pacyetHblii CpOK 3KkCnyataumn 11o4, T. e. o, = 2%,

MakcC

T .., =95 °C— pacuetHbiin cpok 3kcnyatauum 100 yacos, T. e. o, = 0,228%,

asap

o, O, O, — Bpems aeicTens Temnepatypobl (T, T, T, COOTBETCTBEHHO) B TeYeHMe rofia B NPOLEHTaX.

CymmapHoe nospexaenne TYD (%/uac) onpenensietcs no dopmyne:

TYD =S a/t,

TYD = 0,000436 %/u4ac.

Nanee Bbiuncngem T no ¢popmyne:
T =100/ TYD,
T =100/0,000436 =229 465 4 = 26,19 ropa.

Takum obpasom, B cootBetcTBum ¢ FOCT 32415-2013, ang knacca akcnayatauum 2 Cpok cnyxbbl aaHHoi Tpybbl 26,19 roga ¢ pabounm
pasnennem 111 bapa.
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CUCTEMA TPYB U3 TEPMOCTOUKOIO
MONUITUNEHA PE-RT




1. CHCTEMA TPYB U3 TEPMOCTOUKOIO MOJIM3TUNEHA PE-RT

1.1. XapakTepucruka cucremsl

Tpy6bi PE-RT POCTepm n PE-RT ¢ EVOH POCTepm npon3BoaaTca M3 TepMOCTOMKOro noauatunexa, tun ll.

N n/n HaumeHoBaHue nokasarens 3HaueHune
1 MnoTHoCTb, r/cm? 0,941
2 Temnepartypa pa3msryeHus no Buka, °C 1245
3 Mpenen npoyHocTu npu paspeise, Mla 36
4 OTHOCMTENbHOE YASIMHEHME NpU pa3pbise, % 760
5 lpegen Tekyyectn npu pactsxennn, Mla 20,6
6 OTHOCMTENbHOE YAZIMHEHNe NpY Npefiene Teky4ecty, % 13
7 Mogynb ynpyroctu npu pactsikeduu, H/mm? 650
8 KoapdpuumeHT nuHeitHoro TennoBoro paciumpenus, °C 0,15
9 KoadpumuneHt TennonposogHocTy, Br/m °C 04
10 YnenbHas Tennoemkoctb, kIx/kr °C 2

1.2. 06wme pekomenpgaummn no npumeHeHnio cnctemol POCTepm PE-RT

Tennootpaya — nepeHoOC TeN0Tbl Yepe3 OrpaXAatoLLyio KOHCTPYKLMIO OT B3aMMOAEACTBYIOLLE C Hel cpeabl C bonee BbICOKOR TeMnepaTypoi
K Cpefie C ApYroi CTOPOHbI KOHCTPYKUMK ¢ bonee Huskoi Temnepatypoi (CT 23-101-2004).

Tpybbl PE-RT POCTepm npuMeHSII0TCA B CUCTEMAX MUTbEBOMO W X035ACTBEHHO-NMTLEBOI0 Ha3HAYEHMS, FOpSYero BoA0CHabXeHNs, BOASHOMO
HU3KOTEMMNEPATYPHOr0 OTOMMEHNS, @ TaKKe B KaueCTBE TEXHOMOrMYeckux TpybonpoBOAOB, TPAHCMOPTUPYIOLLMX XUAKOCTHU, He arpecCMBHbIe

K mMaTepuanam Tpybbl.
COQ,U,MHMTEHbeIE 3NeMeHTbl CM. Ha CTp. 48.

1.3. OnpepeneHne cpoka aKcnayatauum Tpyo

3apaual

Heobxopgumo paccuntate cpok cnykbel POCTepm PE-RT II, SDR 7.4, skcnnyatupyemoit B cucteme BC ¢ pabounm pasnennem 10,5 6apa,
B cootBetcTBum € FOCT 32415-2013 , anst Knacca Kcnnyaraumm 2.

Wcxops U3 BbileyKasaHHbIX JaHHbIX, 33faH CleayoLmil TeMnepaTypHbIi PEXXUM B TEUEHWE PacyeTHOro cpoka Utyxbbl 50 net:
T . T,=70 °C— pabouas Temneparypa,
T .. =T, =80 °C— makmmanbHas pabouas Temneparypa,

To=T5= 95 °C — aBapwiiHas Temneparypa.

OnpepensieM pacyeTHoe HanpskeHue B CTeHKe TPpybbl (5 ) U3 C1efyHOLLero BbIPAKEHWS:
8,=PxS5=105x32=336 Mla,

roe P — pabouee nasnenue, S — cepusi Tpybbl.

YcraHaBnuBaeM Ko3QduMLMEHTbI 3anaca NPOYHOCTY NPy TeMMepaTypax Tpas, LI Tmp cornacHo MOCT 32415-2013:
C =15 — KoadpuumenT 3anaca npoyHocv ana T,

G, =13 — ko3pdmumenT 3anaca npouHocv ans T,

G =1— koapduumeHT 3anaca npouHocv ans T,

Onpegensiem pacyeTHoe HanpsKeHWe B CTeHKe TPYObI C yYeTom AeicTBUS Ko3GPULMEHTOB 3anaca NpoYHOCTY.
5 = C1 x3,=15x 3,36 =5,04 Mla,

9, = (2 X9, = 13 x3,36 =437 M3,

d, = (3 x,=1x 336 = 336 Mla.
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Monb3ysicb rpadmkom m3oTepmbl npoyHocT matepuana PE-RT I, onpepensiem Bpema t .t t  KoTopoe Tpyba MOXET BbIAEPXKMBATb,

pab’ “makc' “aBap

He Pa3pyLIanch NPY HenpepbIBHOM ACTBAN KaXI0/ U3 TeMNepaTyp B OTAENbHOCTM, NPY HANPSKEHNSX B CTEHKE COOTBETCTBEHHO 3, 8, 3.

T s >450 000 (5137 ropa), T, =136 000 u (15,53 rona),

Tooep = 18976 4 (217 ropa).

llanee 3 npasuna MaitHepa «1efyer, 4to e Bpemsa [0
pa3pyuieHus Tpybbl COCTaBNAET t, (neT) Npu HenpepbIBHOM AeACTBUK
Temneparypbl T, TO OTHOWeHKMe 1/t, — 3T0 «[ONSA MOBPEXAEHMSY, 40
NPUXOAALAACA HA TOA MpU HENpepbiBHOM [eACTBAN YKa3aHHOM
Temnepatypbl. Ecim  peiictBue 3ToM  Temnepatypbl B TeueHue !
rOfa HenpepbiBHO W COCTABNAET BEJIMYMHY oL, TO «LONS roA0BOr0 | |
MoBPeXfeHNs» COCTaBnseT o /t; '; i E
o, = 97,98% — pacueTHbIi CPoK 3Kkcnyatauum 49 net npu T = 70 °C, fil |

oL, = 2% — pacyeTHbIin CpoK Kcnnyataumm Trognpu T =80 °C, 10°c

28

__I

]

=
———s ?‘ .;é_

a., = 0,0228% — pacuetHblit cpok 3kcnnyaraumum 100 yacos bl BB N
npuT_=95°C =

asap

o, 0L, o, — Bpems Aeficteus Temnepatypsl (T, T, T, co0TBETCTBEHHO)
B TEYEHME rofia B NPOLIEHTax.

| O 2
rdan
L]

Je
Y

Ny o | K &Nyl y
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ApHTAR N B @O
2
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o1, O

CymmapHoe nospexxaenne TYD (%/4ac) onpegensietcs no popmyne:
YD = Zo/t,
TYD = 0,000233633 %/uac.

Koneyesoe Hanprxesne, Ma

H UL
j!i | il
I

T 5w
LU
10 100 1000 10 004 100 D00 DOO
Takum obpasom, B cootBetcTBun ¢ TOCT 32415-2013, ons knacca Boessiopappsen 4 t3' t2' t1
3KCnayaTaumumu 2, Cpok cnykbbl faHHon Tpybbl 48 net ¢ pabounm
nasnennem 10,5 b6apa.

3apava 2

lanee sbiuncnsem T no popmyne:
T =100/ TYD
T =100/0,000233633 = 428 021 uacos = 48,86 roaa.
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Heobxogmmo paccumtats cpok anykbbl POCTepm PE-RT II, SDR 7.4, akcnnyatupyemoit B cucteme otonnieHus ¢ pabounm pasneqnem 9 bap,
B cootBeTcTmm ¢ [OCT 32415-2013, pns Knacca akcnnyataumm 5.

Ncxops M3 BblweyKa3aHHbIX AaHHbIX, 334aH U1eAYIOWNA TeMNepaTypHbIi PEXMM B TeYeHUe PacyeTHOro cpoka cnyxbbl 50 net:
=T =20 °C
. .

Onpepensiem pacyeTHoe HanpsikeHue B CTeHKe TpyObl (5 ) U3 CeYIOLLEr0 BbIPAKEHWS:
8,=Px5=09x32=288 Mlla,
roe P — pabouee pasnenne, S — cepus TpybbI.

YcraHaBnueaem KoadpumumeHTbl 3anaca NpoYHOCTY Npy TemnepaTtypax Tpa6, T Taaapcornacuo FOCT 32415-2013;
(5 =15— koadduumenT 3anaca npouHocv ana T,

(=13 — ko3pduumenT 3anaca npouHoctn o T,

G =1— koapduumenT 3anaca npouHocty ans T,

Onpepensiem pacyeTHOE HaNpsKeHUe B CTeHKe TPYObl C yyeTom feAcTBuS Ko3pULMEHTOB 3anaca NPOYHOCTH.
8,,=(x3,=15x288=432Ma,

8,=(x3,=13x288 =374 Mla,

8,=(x3,=1x288 =288 Mlla.

Monb3ysicb rpadukom wu3oTepmbl npouyHocT Matepuana PE-RT I, onmpepensem Bpems t , t t KoTopoe Tpyba Moxer

pab' “makc' “asap'

BbIIEPKMBATb, HE Pa3pyllasCh NPU HEMpepbiBHOM AEMCTBMM KKMOW W3 Temrepatyp B OTAEbHOCTM, NPU HAMNPSKEHUAX B CTEHKe

COOTBETCTBEHHO O, O,, O
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CUCTEMA TPYB 113 TEPMOCTOMKOIO MONMITUNEHA PE-RT

T > 900000y (102,74 ropa), T 2> 450 000 4 (51,37 ropa),

T3> 220 000 y (25N ropa), T, =18723 4 (214 ropa),

T,y > 40000 4 (4,57 ropa).

[lanee u3 npasuna MaiiHepa CriefiyeT, YT eCnM Bpems 0 paspylieHns Tpybbl COCTABASET t, (MeT) Npu HenpepbIBHOM AeACTBMN
Temnepatypbl T, T0 oTHOWeHKe 1/t, — 3T0 «0NA NOBPEXAEHNA», NPUXOAAWIAACA HA TO NPU HENPEPLIBHOM AeACTBIM YKA3aHHOM
Temnepatypbl. Ecm peiicTue 310l TemnepaTypbl B TeYeHue rofia HenpepbiBHO M COCTABASET BeNNYMHY oL, TO «[ONA F0A0BOro
noBpeXeHns» CocTaBnaeT o,t.

T =20 °C — pacyeTHbIt CPOK 3KcnyaTaumm 14 ner, 7. e.

pa6l
BpeMmsi efCTBUS AaHHOW TeMNepaTypbl B TeueHWe rofa

coctasngert o, = 28%, 8 177
40 -
T =60 °C — pacyeTHblit CpoK 3KcnnyaTaumm 25 ner, T. e. 30 +HH u
pa62
BpeMms fiefCTBUS AaHHOW TeMNepaTypbl B TeueHWe rofa
coctasnget o, = 50%, 20 | |
| |
T . =80 °C— pacyeTHblit cpok 3kcnnyatauum 10 net, 7. e. sore LA i
pa63 100
BpeMms [efCTBUS AaHHOW TeMNepaTypbl B TeueHWe rofa 10 4 30-¢ 9L i
cocrasnser o, = 20%, —s0c (] =

T, =90 °C— pacyeTHblin CpoK 3Kcnayataumun 1rog, T. e.

Bpems [eCTBNA AaHHOW TeMNepaTypbl B TeyeHne roaa
cocrasnsert o, = 2%,

2
MBI RN ET

Ty

g
11
=
<}
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T

waeaaqdrnmma.mi
d’“ o N e Do
E:E]

T =100 °C — pacyeTHblit cpok 3kcnayatauum 100 yacos, 2

aBsap

T. €. BpeMms [AefCTBUS AaHHON TeMMepaTypbl B TeYeHne roga

cocrasnser o, = 0,0228 %. : | e
1

o, o, o, — Bpema fAedctsua Temnepatypbl (T, T, T, LU s (B L

COOTBETCTBEHHO) B TeYEHUE FOfA B NPOLEHTAX. bl t4 15 13t211

CymmapHoe nospexaenne TYD (%/uac) onpenensietcs no dopmyne:
TYD = Zau/t,
TYD = 0,000340443 %/vac.

fanee soiuncnsiem T no dpopmyne:
T =100/ TYD

X

T =100/0,000340443 = 293 735 vacos = 33,53 ropa.

Takum obpasom, B cootetcTeun ¢ MOCT 32415-2013, ansa Knacca 3kcnayataumm 5 cpok cnyxbbl aaHHon Tpybel 33 ropa ¢ pabounm
nasnexnem 9 bap.

1.4. Homenknarypa Tpy6 PE-RT POCTepm

N306paxkeHne | HaumeHoBaHue BHewHuit guametp, mm TonwuHa cTeHKn, MM Pa3mep 6yxTbl, M
100
16 20
200
POCTepm PE-RT
100
20 20
200
16 22 100
POCTepm PE-RT 20 28 100
VHUBEpCanbHbIA 25 35 100
32 44 100
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CUCTEMbI TPYD U OUTUHIOB
LA BOAOOTBEAEHUA
N KAHAJIN3ALUNW

CUCTEMDI BKIM
CUCTEMbI SML




1. TEXHUWYECKAA UHOOPMALUA U ONMUCAHUE CUCTEMbI BKIIN

1.1. 06was nupopmauus

(ucremy Tpyb0ONPOBOLOB M CAHTEXHUYECKNX NPUDOPOB, COBMpAtOLIMX M OTBOASLLMX UCTONb30BAHHYIO BOAY M ObITOBbIE OTXOAbI BHYTPY 3aHus,
Ha3bIBAT BHYTpeHHeil KaHanu3aumeit. 0T Kaxgoro npubopa (Moika, BaHHa, YHUTA3) CTOKM Yepe3 OTBOLHOI TpybONpoBOA HanpaBnswTCsa
B FOPU30HTAbHbIN NO3TAXKHbIA OTBOS, @ 3aTEM — B KaHANN3ALMOHHbIA CTOSK. B noaBanbHOM YacTy LOMa CTOSIK NepexofuT B rOPU30HTaNbHYIO
Tpyby-BbINYCK, OTBOASAILNIA CTOKM U3 3[4aHUS B HAPYKHYIO KAHANM3aLMOHHYI0 ceTb. (TOUHbIe BoAbl U3 HacceHOB, KOT/IOB, CUCTEM OTONEHUS
W OYUCTKU TaKKe OTBOAATCA B CUCTEMY BHYTPeHHeil KaHanu3auuu. OHa sBnsgetcs 6e3HanopHoi, no3tomy npu yknagke TpybonpoBogos
HeobxofMMo npefyCcMaTpyUBaTh YKIOHbI 0T 1 40 4.

1.2. 0630p matepuanos Tpyb ansa cucteM BHYTPEHHEN KaHanU3auum

Ha npoTsikeHMn MHOrMx JecATUNETW A OCHOBHbIM MaTepuanom pr6 LJI CMCTeM BHYTPEHHEel KaHanu3auuu 0CTaBanca YyryH, noatomy
nogBsyieHne n noaiepyuiee npumeHeHne nNNacTMKoBbIX prﬁ MOXHO 6e3 npeyBesinyeHns Ha3BaTb PEBOJTIOLMOHHbLIM LIAroM B 3TON obnactu.

MpenmyuiecTBa NonMMepHbIX TPY6 B CPABHEHUMN C YYrYHHLIMMU:

- Jlerkuin Bec (B 15-20 pa3 nerye uyryHa).

- bbICTpbIi MOHTAX, He Tpebyiowuit cneuunanbHoro 06opyaoBaHus.

- B03MOXHOCTb CKpbITOI NPOKNaaku TpybonpoBoga.

- Henopgep:XeHHOCTb XMMNYECKOI W 3MIEKTPUYECKON KOpPpOo3uK.

- Inapkasi NoBepPXHOCTb BHYTPEHHeN CTeHKM (0TcyTcTBMe IddeKTa «3apacTaHus).
- YCT0iunBOCTL K Nepenafam TemMnepatyp (He paspyLiaeTcs npu Npomep3aHum).
* PacueTHbli cpok U1ykbbl — cBbiwwe 50 ner.

Pa3BuTMe NNIACTMACCOBbIX MATEpPUANoB M WX AKTUBHOE NMpPUMEHEHWe B MPOMbIWIEHHOCTW HAyanocb B ABafUATOM cToneTuu. Hecmotps
Ha bonbwoe pa3Hoobpasue, HAa CErOAHAWHNA feHb B TPYOHOM NpoM3BOACTBE MX MCMOMb3yeTcs He bonee pecsTka. Hambonee wmpokoe
NPUMEHEHUE B CUCTEMAX BHYTPEHHei KaHanuauuu nonyunnu nonudtuned (M3), nonusuuunxnopup, (NMBX) n nonunponunen (M)

KaXxablit U3 3TMX MaTepuanoB MMeeT CBOM NPenMyLLECTBA U He0CTaTKM.

Monuatunen.

Bnepsbie nonyueH 8 1930 rogy, npon3sofcTBO TPY6 M3 3TOr0 Matepuana Hayanocb B cepeamnHe 1940-x rogos. Cpeam paccmMaTpuBaeMbix
MaTepuanos MMeeT HanboNbLLYI0 3MACTUYHOCTL. HETOKCMYEH, He BAIMSIET Ha BKYC BOAbI, YTO LEN1aeT ero UCnonb30BaHNE WaeanbHbIM
B CETAIX MUTLEBOT0 BOAOCHAbKeHMS. [lonnaTuneH ycToinums K Bo3nencTeuio baktepuii n rpubka. Tpybbl Ansg BHYTPeHHeR KaHanu3auun
u3 113 coepuHsioTca 06bIYHO NpM noMowy pacTpyboB, TakKe BO3MOXKHA (BapKa BCTbIK. 0CHOBHOM HeA0CTAaToOK Tpyb U3 nonuatuneHa —
HecnocobHOCTL BblgepxuBaTh Temnepatypbl Bolwe 60 °C. Takke BCIeACTBME BbICOKOW 3M1ACTUMHOCTM TPyAHO obecneuntsb
repMeTUYHOCTb CUCTEMbI NPKU pacTpybHOM COeAMHEHMN.

Monusuuunxnopug,.

MepBblil M3 CMHTE3MPOBAHHLIX MONMMEPHBLIX MaTepuanos, KoTopbiid bbin nonyueH ewe B 1860 ropgy. Ero maccoBoe npumeHenue
B MPOMbIWNEHHOCTM Hayanocb B 1930 rogy. Matepman fiBnsieTcs AOCTaTOMHO MPOYHBIM, HO MPW 3TOM XPYMKMM, 0CObeHHO npw
Temnepartypax Hke 5 °C. [lpn ropeHum BbiensieT 40BMTbIE ra3bl; MOHOOKCUS, M JUOKCKE, yriepoaa u xnoposogopoga. Tpybel u3 MBX
COEAMHSIOTCA NpYU NOMOLLY PacTPyboB MM METOAOM «XONOAHOM CBApKN» (CKNEMBaHuS).

MonunponuneH.

O0puH u3 Hanbonee COBPEMEHHBIX M LIMPOKO WCMOMb3YEMbIX MOMMMEPHbIX MAaTepuanos, MaccoBOe NpUMeHeHne 0CBoeHO B 1950-x
rogax. bnarogaps cBoMM CBOWCTBAM SIBASETCS HAWMYYLINM PELIEHVEM [ CMCTeM BHYTPEHHel KaHnanu3auuu. (Toek K MexaHu-
YEeCKUM BO3LEACTBMAM, UMEET BbICOKYH YAAPHYI0 BS3KOCTb. [M0BbILEHHAs TEPMOCTONKOCTb NO3BONSIET BbIAEPXKMBATL KaK BbICOKME
(kpatkopemenHo fo 100 °C) Tak u Huskue (mo -40 °C) Temnepatypbl. [lonyckaet nonHoe npomep3aHue. Takxe NoAUNPONMneH
o6napaeT BbICOKOW XMMUYECKOH CTOMKOCTbIO K BO3AEACTBUIO KUCIIOT U LLeNIoYei.
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CUCTEMbI TPYB 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

Tabnuua N° 1. XapakTepucTukn CUCTemM U3 NONNMEPHBIX MaTepuanos

Marepuan YpapHas npoyHoCTb MexaHuyecKas npoyHOCTb XMMMyecKas CToRKoCTb INacTUYHOCTb Pabouee 3HayeHne Temneparypbl
NBX Hu3kas Bbicokas CpepHss Hu3kas 40 °C
n Bbicokas CpepHsis Bbicokas Bbicokas 60 °C
nn Bbicokas Cpepnss Bbicokas Bbicokas 90 °C

1.3. OnpepeneHne cpoka 3Kcnayarauyum Tpyb

Pe3ka Tpy6

Tpy6bl Ans BHYTPEHHEI KaHanM3aumm U3 NofMNponuIeHa BbINYCKaloT B LUMPOKOM Anana3oHe AnuH. HecmoTps Ha 370, B NPOLIECCe MOHTaXa
MOXET BO3HWUKHYTb NOTPeOHOCTb B MCMONB30BaHWUM HeCTAaHAAPTHON OAWHbI 0TPe3Ka. [ing 3Toro HeobxoaMMo ocylecTBUTL pe3ky Tpybsbl,
KOTOpas BbIMOMHSETCS C NOMOLLbI0 06bIYHO HOXOBKM € Menkumu 3ybuamu. [ins obecneyeHuns bonbLuen TOUHOCTM pe3kn 06bIYHO MCNONB3YIOT
CneumanbHbIii enob ¢ paspe3om, nepneHaNKYNSApHbIM K ocv Tpybbl. Mocne BbinonHeHns peskn Kpai Tpybbl HYXHO cHayana obpaboTath
HOXOM WJIM HaNWIEHUKOM, @ 3aTeM CHATb GacKy, NPUMEHSIS MHCTPYMEHT AN CHATUS dacku, nnbo 3auncTuTb ee nof yrnom 15° bapxaTtHbiM
HanunbHUKOM. MoBepxHOCTb dackn fomkHa bbiTb abconiTHO rMafKoi, Ans Toro Ytobbl 3bexarb NOBPEXAEHNS YMIOTHUTENEHOTO KOHLA
pactpyba, B KoTopbin byaeT BcTaBneHa Tpyba.

Hu B Koem ciyyae He clepyet pa3pe3atb GacoHHble U3AENNS-0TBOAbI, TPOWHMKM, KPECTOBUHBI M T. A. Pa3mepbl 3TUX U3AeNNii CTPOro
onpefeneHbl NPOU3BOAMTENEM, U UX HApYLLEHME MOXET CeN1aTb HEBO3MOXHON NOCNEAYIOWYH IKCNYaTALMI.

CoepuHenmne Tpyb

Tpy6bl 1 GacoHHble YacTH AN BHYTPEHHEI KaHanM3aLmMm U3 NoUNPONMeHa COeMHAIOTCS Mexay coboi c nomowwsto pactpybos. B pactpyb
BMOHTUPOBAHO VMJIOTHUTENIbHOE KOJIbLO W3 CMHTETUYECKOrO Kayuyyka, KOTOpoe 0becneunBaeT repMeTUYHOCTb COBNUHEHMS M WCKMIOYaeT
BO3MOXHOCTb NEPEKOCA MU CMELLEHNS.

MoHTax

lpn moTHaXe cnepyer:

1. QuncTutb rnapgkuii KoHew, Tpy6bI M pacTpyb OT 3arps3HeHuil.

2. [poBepuTb YNNOTHUTENIbHOE KOMbLO HA Hanuune fedeKTOB UK CMeLLeHus.

3. 06paboTaTb (Ma3bIBalOLIMM BELLECTBOM MECTO COeAMHEHNS TPYbbl. MOXKHO MCNOMIb30BaThb CMAIMKOHOBYHO
CMa3Ky UMK MblfibHbIA PAacTBOP, HU B KOEM CJ1yUae HeMb3sl MPUMEHATb MUHEpabHble Macna.

4. CoepmHuTb pactpyb cTpyboi. Mnagkuin KoHew, Tpy6bl BBOAUTCA 4,0 0TKA3a B MYDTY, a 3aTEM BbITATNBALTCS
Ha3apg Ha 10-15 mm. Takum 06pa3om, Ha KaXaoM CTbiKe CO3L,aEeTCS 3a30P A1 KOMNEHCAL MU IMHEAHOTO
paciumpeHms.

3alnTHa8 rmnb3a

CoepuHeHns Tpy6 Crieyet BbiMOHATb, HAYMHAS C CAMOW HIDKHER TOuKM. Tlpu NpoXoxpeHun depes
nepekpbiTUe BePTUKaNbHas Tpyba NOMELAeTcsl B 3aWMTHYIO TMNb3Y C YYETOM BO3MOXHOO JIMHEAHOrO
paciumpeHms.

HenoggwuxHas
| <¢—— 0Mnopa
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1.4. JluneitHoe paclumpenne

Mpu moHTaxe Tpyb HeobxoaMMo yunTbiBaTb TEPMUYECKOe YANUHEHMe maTepuana. Tpybbl n gpacoHHble yactu u3 (1 umeloT Ko3pduumeHt
nuHeiiHoro pacwupenns 0,12 mm/m °C. B TpybonpoBogax ¢ pacTpybHbIM CORANHEHNEM KOMMEHCALMSA TEPMUYECKOrO YAMNHEHNUS MPONCXOANT
UMeHHo B pacTpybax. Bo Bpems MoHTaxa Tpyb amameTpom Bbie 50 MM, cnepyet octaenaTh B pactpybe 3a3op 10-15 mm (gns Tpy6
C AnameTpoM MeHee 50 MM 3a30p momkeH coctasnstb 10 mMMm). Tpu 3Tom pactpyb HeobxoaMMo 3aKpenuTb C MOMOLLBI0 HEMOABUKHON
onopbl. Takum obpa3om, octaBwmecs B pactpybax 3a3opsbl 10-15 mm byayT KOMNEHCUpOBaTbL YAAMHEHME U OKaTue Tpy6 Npu n3meHeHUn
Temnepartypbl.

HenopsimkHas  10-15 MM — KoMneHcupylowwuin 3a30p
onopa

1.5. ®ukcaumns

(Konb3swas >

(rosiKoBble Tpybbl BHYTPeHHel KaHanu3auunm AOMKHbI  BbiTh onopa

CMOHTUPOBaHbl Kak MOXHO bnmmke K caHTexnpubopam. [lpu

MOHTa}e HY)KHO YeTKO C06/I0aTb MOHTAKHbLIE CXEMbI W PeLLeHus

Mo NOAKITIOYEHNIO CaHTexNpubopoB, yKa3aHHbIE B MPOEKTHON JOKY-

MeHTauun. Kaxpas cekuns cTosika AomKHa bbiTb 3adukcmpoBaHa

K CTEHE NpU NOMOLLM HEMOABWXKHOMA ONOPbLI, KOTOPYIO HeobXoAMMO HenopgwiHas
pa3MecTuTb nop, pactpybom. (TOSKOBas M rOpPU3OHTaNbHas Tpybbl onopa
[O/MKHbl KPENUTbCA KaK HEeMoOABIKHLIMU, TaK W CKOMb3AWMUMM

onopamu. B 1abn. 2 npeactaBneHbl peKoMeHAyeMmble PaCcCTOSHUS

MeXy HenoABIKHbIMU onopamu ans Tpy6 U3 nonunponuneHa (m).

MakcumanbHoe pacctoaHue Mmexay onopamu ana TDVGOHDOBOAOB (M)
Tabnuua N2 2

HoMWHanbHbIA BHEWHWi AnameTp (nocob moHTaxa Tpybonposoaa
dn, MM TOPU30HTA/NbHO BEPTUKa/bHO
32 04 038
40 05 10
50 05 10
75 10 20
1[0] 10 20
160 15 20

1.6. poTnBonoxapHasa 6e3onacHoOCTb

[lns npenoTBpalLeHns pacnpocTpaHeHus NoXapa no nnactukosbiM Tpybonposogam (M3, MBX, M) 8 cuctemax BogocHabKeHNUS U KaHanu3aumm
XMWMbIX M NPOMBILLNEHHBIX 3AaHWIA NPUMEHSAETC NPOTUBONOXAaPHas camocpabatbiBalowas MydTa, KOTOPas OTHOCUTCS K NACCMBHBIM CUCTEMAM
MPOTUBOMOXAPHOMN 3aLLMTbI.

B 3aBMCMMOCTM OT MMAHUPOBKM MOMELLEHUA NPOTUBOMOXapHas MydTa MOXET MCMONb30BaTbCl KaK B LWAXTaX, TaK W HA OTKPbITbIX
Tpybonposofax. Mydra ycTaHaBNMBAETCA Ha KaXAayio Tpyby, Npoxofswyo Yepe3 CTeHy unu nepekpbiTue. [pn nepexoae mexay 3raxamu
MydTa CTAHOBMTCS BNAOTHYIO K BEPXHEMY NEPEKPbITUIO MW BHYTPH HEro.

B cnyuae BO3HMKHOBEHMS NoXapa My¢Ta NpensTCTBYET pacnpoCTPAHEHWNIO OTHS 1 fibimMa no Tpybonposoay, nokanu3ys oyar. [lpoTuBonoxapHas
MmydTa obecneunBaet OrHeCTOAKOCTb MECT NPOXOAA NONUNPONMUIEHOBbIX TPY6 Yepes nepeKpbiTUS B TEUEHWe TPEX YaCOB, YTO COOTBETCTBYET
Knaccy orHectoiikoctm EI 180.
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CUCTEMbI TPYB 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

Kopnyc MyGTbl M3roToBNeH U3 OLMHKOBAHHOM CTanu TOMWMHOA 1 MM. BHYTpM Kopnyca pacnonoxeH
BKNAfAbIW W3 OrHe3alWWTHOro TepMOpacWUpPAIOILErocs Martepuana, KOTOpbld NPU  HarpesaHwn
B yU10BMAX NOXdpa nepeKpbiBaeT NyTW NMPOHUKHOBEHUA OFHA B CMEXHble NnoMeLeHus. KOHCprKU,WiI
Kopnyca — pa3beéMHa#f, cneunaibHaa 3allefka CHOCOGCTBVET 6b|CTp0My BbIMO/THEHNIO MOHTAXHbIX pa60T.
&

Kpennenne MydTbl K NOTONOYHOMY NEPEKPLITHIO MPOM3BOANTCS C MOMOLLLH NPUCOSANHEHNS NENeCTKOB
MeTaNNYeCKoro Koprnyca My¢Tbl NOCPeACTBOM BUHTOB U Abenei.

OcHoBHbIe XapaKTepUCTUKN CTAHAAPTHON NPOTMBONOXapHOA MyTbl Anamerpom 110 mm:

- [abapuTbl: HapyXHblit auameTp — 132 mm, BHyTpeHHUn — 110 MM, BbicoTa — 60 MM, macca — 360 T.

- Temnepartypa cpabatbiBanus: 1770-200 °C.

- Knacc ornecroitkoctu: EI 180.

= Jlerkuii MoHTa, BO3MOXHOCTb YCTAHOBKM B TPYAHOAOCTYMHbIX MECTaXx.

- [lpumeHeHmne cneumanbHbIX NOKPbLITUIA W CNNABOB 0becneynBaeT BbICOKYI0 IQHEKTUBHOCT 3aLLNThI OT NOXKAPOB.

Bo3m0XXHO M3roToBNeHNe NOA 3aKa3 NPOTMBONOXKAPHbIX MyQT Apyrux anamerpos — 50, 75, 125, 160 mm.

2. BHYTPEHHAA KAHANTU3ALWNA — TPYbbl U ®ACOHHDBIE YACTU

TPYBA PACTPYBHASA
d] S |
HOMAHaN npenenbHoe HOMMHaN npenenbHoe HOMMHAR npenenbHoe
OTKIIOHEHMe OTKNOHeHMe OTKIOHEHMe
32 03 18 04
40 03 18 04
150; 250;
500; 750;
50 03 18 04 1000; 1500 +10
2000; 3000
5500*, 6000*
1[0] 04 2,7 05
160 05 39 0,6

*Pa3mepobl ans Tpy6 be3 pactpybos.

0TBOA
a=15 o =30 o =45 o =67°30 o = 87°30
D] t
MM ¢
Zl Zz Z] Zz Z] Zz Z] Zz ZI Zz
32 5 7 6 1 9 12 14 7 20 22 47
40 5 8 7 1 10 14 16 20 23 26 47
50 5 9 9 12 12 16 20 23 28 31 48
10 9 14 i 21 25 29 40 44 57 61 58
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CACTEMbI TPYB U GUTUHIOB N5 BOLOOTBEAEHUSA N KAHANU3ALK

JIBOMHON PACTPYB HALIBUXXHASI MYOTA
D], MM | MM, He MeHee D], MM | MM, He MeHee
EY) 103 32 101
40 101
40 103
50 103
>0 105 _ 1o 125
1[0] 128 160 158
KPECTOBMHA OQHOM/I0CKOCTHAA
a=45 a=87930
D, D, t
MM MM ¢
L L 3 L L 3
50 50 12 61 61 28 30 30 48
1o 50 -7 104 91 28 60 32 58
10 10 25 134 134 57 62 62 58
OUKCATOP 3AMNYLLIKA
Pazmep D], MM I, MM
32 28
32
40 28
50 '
il 50 23
1o T 10 R
TPOVHUK
a=45° a=87°30
D/D, t
MM Z Z, Z, Z Z, Z, e
MM MM MM MM MM MM
32/32 8 37 37 19 21 21 47
40/32 4 4] 40 19 24 21 47
40/40 10 49 49 23 25 25 47
50/40 5 56 54 23 30 25 48
&~
. 50/50 12 61 61 28 30 30 48
¢[ "
e 10/50 7 104 9 28 60 E)) 58
&
10/10 25 134 134 57 62 62 58
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CUCTEMbI TPYB 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

MEPEXO/] PEAYKLIMOHHbI
: Dl DZ Z1 t
MM MM e
— T 40 2 pE} a1
1 5
|
50 40 ) 48
[ i_ —
i 10 50 40 58
TPOAHUK
a=45° a=87°30
D/D, ¢
MM Z Z, 7, Z Z, z,
MM MM MM MM MM MM
32732 8 37 37 19 2 2l 47
40/32 4 4 40 19 24 2 47
40/40 10 49 49 3 25 25 47
Dy
50/40 5 56 54 3 30 %5 48
—
"] 50/50 ) 61 61 28 30 30 48
E
4 110/50 17 104 9 28 60 EY) 58
|
B 10/110 25 134 134 57 62 62 58
PEBM3MS MPOTUBOMOKAPHAS MAHKETA
D, MM
D./D Z Z,
1\]4M2 MM MM 20
%
EY)
40/40 3 %
40
50
50/45 28 30 6
75
90
100/98 57 62 10
160
KOMMEHCALMOHHbIA NATPYBOK
D, I t
MM MM MM
| ]
f— | S “ .
L -
10 7 58
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3. TEXHUWHECKAl UHOOPMALNA U ONMUCAHUE CUCTEMbI SML

3.1. SML — cuctemMa 6e3pacTpybHbIX Tpyb U3 YyryHa

JInTeiHbIR YyryH ABNSAETCS KNACCMYECKUM MaTepuanom A1 KaHANU3aLuMOoHHbIX TPY6, NpUMeHsSeMbIX B 34aHUSIX.

SML — cucrema be3pactpybHbiX Tpyb M3 NIMTEAHOT0 YyryHa, OKOHYATeNbHO NPULLEALas Ha CMeHY pacTpybHbiM Tpy6am 81982 ropy. UcnbitanHoe
Cbipbe, ya0bHbIE BMCNONb30BaHUN GUTUHIM M HAJEXHbIE COeAMHEHMS 00pa3yIoT ManorabapuTHyIo, HALEXHYI0 BIKCNAYaTaL UM U U3HOCOCTORKYIO
CUCTeMY, KOTOpasi MONMHOCTBI0 COOTBETCTBYET BbICOKUM TPebOBAHUSIM COBPEMEHHOIO KaueCTBa MMUMbSl U TEXHNYECKOT0 OCHALLEHNS 3[aHN,
a TaKXKe BbINOMHSET TaKne BaXKHble TpeboBaHNg 6e30NacHOCTY, KaK 3BYKOU30NALMS M NPOTUBONOXKApPHAs 3aluuTa.

TexHnyeckoe KayectBo SML-cucteMbl CnocobCcTBOBano TOMY, YTO BAKHEHWME YYACTKM [PEHaXHbIX CUCTEM 3[aHWiA [KaHanu3auus,
MarucTpanbHblii (MaBHbIi) TpyboNpoBoA a TakKe AOXKAEBAA KaHANNU3aLMs, NPosieralowias BHYTPY 3[aHMs] U3roTaBAMBAIOTCS, KaK NpaBuno,
13 IUTEAHOr0 YyryHa.

(BoicTBa Matepuana

|'|J10TH0CT3I: ; Ynapuas npouHocTs Koadduument nueiinoro pacumpenns
npumepHo 7.2 kr/am* (71,5 kH/T*) (nuk npouHocTh Ka okatve) S 350 MMl Tonbko 0,0105 mm/mK (Mexxay 0 1 100 °C) cooTBeTcTBYET
S Mogynb yapyrocr K03)ULMEHTY NUHERHOrO paclunpeHnst GeToHa; BOIMOXKHA
~150 MMa ans ¢putuHros ~200 MMa ans Tpy6 ot 8.10% no 12.10% H/mm? yknapka @ beton

MpoyHoCTbL HA CKaTue

Koapdpuuuent Myaccona
npuMepHo 3-4-KpaTHasi BeNIMYMHA NPOYHOCTH Ha b y

pa3pbiB ~03)
Xumunueckas CTonKocTb
Koadppuument Tennonepepaun _ -
50-60 Br/MK (npi 20 °C) SML BbICOKOYCTOMYMBBI MO OTHOLUEHWHO K CTOKAM 3AaHNiA
lMpoyHocTb Ha cpe3 p cpHor2 012
npumepHo 1,1-1,6-KpaTHas BennunHa NPOYHOCTH Ha TepMuueckas CToRKoCTb
pa3pbiB

SML cooTBeTCTBYET Knaccy ropeHus A2
B cootBeTcTBUM C EN 13501 — He roput”

*[poBepeHo COOTBETCTBME CUCTEM KaHanu3aLmMoHHbIx Tpy6 crapapty EN-877, npunoxenue F.2 kotoporo nopTeepxpaaeT: «YyryHHbIe U3Lenus B COOTBETCTBUM

C 370/ eBPOMNENCKO HOPMOW He SABMSAKTCA FOPIOYNMI U BOCTNIAMEHSIIOLLMMUCS. B clyyae noxkapa oHM COXpaHAHT CBOM GYHKLMOHANbHbIE CBOMCTBA M CBOK HAEXKHOCTb
B TYEHNE HECKONbKUX YACOB, TO eCTb UX CTEHKN OCTAIOTCS FTePMETUYHBIMU N0 OTHOLIEHWIO K NAIaMeHH, ra3aMm, He npeTepreBas 3HauuTeNbHbIX 4edopMaLiuii U U3N10MOB.
LlenocTHOCTb NPoeMOoB B CTEHAX M MEPEKPbITUAX COXPAHARTCS».

3.2. [lpeMmyLLeCTBA YYrYHHOM CUCTE@MbI KaHanu3auum

) ©® @

3syKomsonauus — NpepoxpaHutenbHbie HeuyBCcTBUTENbHBI K BLICOKMM MpocToi, yHmBepcanbHblii MOHTaX —
6eclyMHbIA CMB BOAbI npoTUBONOXapHbie Mepbl SML — ¥ HU3KNM TeMnepaTypam — 6e3 cnewumanbHOro MHCTPYMeHTa
Tpybbl U GUTUHIY ABNAKOTCA He3HaunTeNbHOE TensoBoe
HeropynMu pacwwupenue (0,0105 mm/m¥)

COOTBETCTBYET NoKa3atensm 6eToHa.
bnaropaps 3tomy Bo3MOXHa
yKnagka 8 betoH

100%-Hoe BTOpUYHOE He pactpaumBaiotca pecypcol BHyTpeHHee NOKpbITHE 3aLUNUTHBIM Haunyuwas 3awuta GutnHros
UCnonb30BaHue — (MCTOUHMKM CbIpbs) — C10eM — BbICOKOKayeCTBEHHbIM 0T KOPPO31M C NOMOLLbIO
HeT npobnem, (BA3aHHbIX npoaykuus SML coctout JABYXKOMIMOHEHTHbIM COCTaBOM yCOBEpLIEHCTBOBAHHOIO

C yTUNKU3aLMeit OTXOA0B NPEUMYLLECTBEHHO U3 XKENEe3HOro JIoMa NOKPbITUS 3NOKCUAHOH CMONOi
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IKOHOMMSA BpEMEHN — Bbicokas npoyHoCcTb — Bbicokas n3HoCoyCTonunBoOCTL — CrabunbHas n coxpausiowas gopmy,
ObICTPBIA MOHTaX C NOMOLLBIO HaMHOro NpeBocxoauT TpeboBaHms NpeBoCXxofHas 06TeKaeMocTb yAaponpoyHas
pa3bemoB craHpapta EN 877 6bnaropaps rnagkon NoBepxHOCTU

3.3. Koutponb KauectBa

CepTnduumpoBaHHas cucrema obecrieyeHnss KayecTBa v rapaHTUs KauecTBa YyryHHbIX KaHanu3aunoHHbIX Tpy6, GUTMHIOB N CcoeanHUTENE
ABNAIOTCA HAWMMM NOCTOSIHHLIMU NPUOPUTETAMN B NPOM3BO/CTBE.

3.4. TpeboBaHUA N KOHTPONb

TpeboBaHus B COOTBETCTBUM C: EN 877
C0neBoi TYyMaH 350 yacos
YCTOMYMBOCTb K CTOYHBIM BOJAM” 30 pHeit npn 23 °C
YCTORYNBOCTb K XMMNYECKUM BeLLeCTBaM ot pH 2 po pH 12, 30 gHeii npn 23 °C
UCMbITaHNS HA CTONKOCTb K TEPMOLMKIIMPOBAHMUIO 1500 uuknos ot 15 1 go 93 °C

*TunnyHbIR COCTaB CTOYHbIX BOA cmoTpm EN 877:1999/A1:2006, paspen 5.7.2.2, Tabn. 5.

3.5. TexHonorus HaHeceHMs NOKPbITUA HA TPYObl SML u puTHHIKN

Tpy6bl SML 1 GUTUHIM NOKPLIBAIOTC BbICOKOKAYECTBEHHBIM KPAcHO-bYypbiM MOKPbITMEM U3 3MOKCMAHOA cMonbl. HaHeceHne NOKpbITMSA
3MOKCUAHOM CMOMOM HA BHYTPEHHIOK U BHELIHIO NOBEPXHOCTb GUTUHIOB NPONCXOAUT METOLO0M MOJTHOTO NOTPYKEHUS, NoC/Ie Yero GUTUHIKU
obxxuratotcs Ha npotsxkeHuu 45 munyT npu 180 °C. bnarogaps 3ToMy BO3HWKAET BbICOKONPOYHOE COeJMHEHUE MeXY GUTUHIOM 1 NOKPbITUEM,
a TaKKe CONPOTUBNSEMOCTb K TEPMUYECKMM M XMMUYECKUM BO3[EACTBUAIM, KOTOpas NpeBbILAeT 04eHb CTPOrMe HopMbl cTanfapTos EN 877.
Tpybbl SML noKpbITbl KPacHO-KOpPWUYHEBOi FPYHTOBKOWA ToMwWwMHOA B 40 MMKPOH B COOTBETCTBMM C JedCTBYIOWMM CTaHpaptom EN 877,
B CTyyae HeobXxoAMMOCTI Ha FPYHTOBKY MOTYT BbITb HAHECEHbI CTAHAAPTHLIE OPraHNYeCcKNe faKn U MHOTOUTOAHOE TAKOKPACOYHOE MOKPbITHE.
MoKpbITME Ha BHYTPEHHIOW MOBEPXHOCTb HAMBINAETCH CETYATHIM 3MOKCMAHBIM MAaTepuanoM LiBeTa OXPbl M HAfEKHO 3awmuaer Tpyby
OT arpeccuBHbIX CTOKOB.

MapkupoBska

1. MapkunpoBKa 3aB0oAa-M3roToBuTens.

2. EN 877 — HanmeHoBaHwWe CTaHAAPTa, COrNIACHO KOTOPOMY
U3roTOB/IEHA NPOAYKLMA.

3. HoMUHANbHbIA AMAMETP U YroN HaKIOHA TPOMHMKa.

4. lata npon3BoACTBa M3AENUA.
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CUCTEMbI TPYB N OUTWHIOB 119 BOOOOTBEAEHNA U KAHATU3ALUK
3.6. UHCTPYKLMA NO MOHTAXY

SML-Tpy6bl, GUTUHIK N COEANHUTENbHBIE CUCTEMbI U3rOTABANBAIOTCA U KOHTPONUPYIOTCS B COOTBETCTBMM CO cTaHaapTomM EN-877. Tpybbi SML
pa3pe3alTca NoTpebuTensMn B COOTBETCTBUM C KeNaemoii AnnHORA. Tpybbl M GUTUHITK COBANHSIOTCH COOTBETCTBYHOLMMU XOMYTaMu.

lopu3oHTanbHbIe TpyboNpoBoAbI AOMKHBI BbITb AOCTaTOYHO 3aKPen/eHbl BO BCEX MeCTaX M3MEHEHUs HanpaBneHus u oTeeTBeHnaX. CnycKHo#
TpybonpoBop, (CToAKKM) HeobX0AMMO 3aKPENNATb C MAaKCUMalbHbIM UHTEPBANOM B 2 M. B 31aHusIX BbICOTHOCTbIO 10 NATH 3Taxeil cTosiku ot DN
100 Heobxogmmo GpMKCMpOBaATbL OT OCEAAHNS C NOMOLLBH 0NOPbI CTOSIKA. Kpome Toro, B 3faHmsx 60MbLueii 3TaXKHOCT He0bX0AMMO BCTPanBaTh
Ha KaXXA,0M NATOM 3Ta)Ke onopy CTOsKa.

Tpy6onpoBopbl ANs CTOYHbIX BOA OCHOBaHbI N0 NPUHLMNY 6e3HanopHbixX. OAHAKO 3T He UCKIIYAET, YTO NPU ONPeAeNeHHbIX IKCMYaTaLNOHHbIX
COCTOSIHMAX BO3MOXHO BO3HMKHOBeHMe [AaBneHus B Tpybonposopax. Moatomy TpybonpoBoabl ANS CTOYHbIX BOA W BEHTUIALMOHHbIE
Tpy60npoBoabl [OMKHbI BbIAEPKUBATL AABNEHUE M COXPAHATb MOCTOAHHYIO FEPMETUYHOCTb MPU BHYTPEHHEM U BHEWHEM U36bITOUHOM
nasnenun B npegenax ot 0 po 0,5 6apa npu BO3MOXKHOM B3aUMOAENCTBMM MeXAy Tpy6ONpOBOAOM M €ro BHELWHUMU YCNOBUSMM.
[ins Toro uTo6bI BbIAEPIKATH 3TO AaBNeHMe, YacTu Tpy6onNpoBoaa AOMKHbI ObiTb COEAMHEHDI, YCTAHOBMNEHbI M 3aKPENieHbl 0CEBbIM CUII0BbIM
3aMbIKaHNEM.

Cnepyet obpatutb BHMMaHWe, uTo B TpybonpoBofax ANs CTOYHbIX BOA MOXET BO3HUKHYTb Oo0nee BbICOKOE BHYTPEHHee [aBNeHue,
yem 0,5 b6apa, Hanpumep, B:

* KONINEeKTOpax [OXAEBON KaHanu3auuu;

» TpybonpoBofax B 30Hax obpaTHoro nognopa;

* CTOYHbIX TpybonpoBopaax, nponeraiowwux bonee yem yepes 0fHO OCHOBaHMe, 6e3 AanbHEMILIero BbINYCKa;

* HanopHbIx TpybonpoBoAax no nepekayke CTOYHbIX BOL,.

TpybonpoBsoapl € coesuHeHsMU 6e3 0CEBOTO CWIOBOTO 3aMblKaHWS, B KOTOPbIX MJIAHOMEPHO BO3HWUKAET WM MOXET BO3HUKHYTb
B 3KCM/yaTaLMOHHOM COCTOSIHUM BHYTPEHHee faBneHue, HeobX0LMMO HAfEXHO 3aKPenuTb NpPEXAe BCEro Npu U3MEHEHWSIX HanpasneHus
C MOMOLLbI0 COOTBETCTBYIOLLMX KPEMJIeHNd NPOTUB COCKanb3biBaHUS M CABUra ocu. TpebyeMoe 0ceBOe CMIOBOE 3aMblKaHMe OCTMraeTcs
B Tpybax SML n dutunrax SML c nomoLibio YKpensieHns coeauHeHnin [ONONHUTENbHBIMU MaHXeTamMn (Kpane) (BHYTPeHHee AaBnieHue
no 10 6ap).
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CUCTEMbI TPYBE 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

4. 0b30P NMPOAYKLIUK

4.1. KoHCTpyKTUBHDbIE pa3mepbl: TpyObl, PUTUHIKN, COeANHEHUS

HOMMHNbHb 1A HapyHblit guametp, Mm TonwmHa CTeHsl, MM [LwHa BXOM- Bec Tpy6bl MoBepxHOCTb
BHYTPeHHMA DE JonycTumoe . Tpy6bI 1 GacoHHblE YacTK, LT L nycras — HarOMHEHHas MONHOCTbIO ”p”6”:'3”79”b“°
Awametp DN, mm OTKIOHEHYE, MM [ONYCTAMOE OTKioHeHme, MM | YVIOTHEHMAL | noy6nyayrenbHo KI/M | — npUBIMBUTENBHO KI/M L G (4
50 58 35 -05 30 43 64 0,18
+2/-1
100 10 35 -0,5 40 85 16,7 035
150 160 +2/-2 4,0 -0,5 50 142 322 0,50
200 210 50 -10 60 233 545 0,65
250 214 +257-25 55 -1,0 70 35 876 0,85
300 326 6,0 -1.0 80 43,6 120,6 1,02

4.2. SML-Tpy6bl n $pacoHHbIe YacTH

Tpy6a 3000 mm Yeprex DN Kr/wr.
50 13,0
100 254
i 150 425
| 200 698
250 1025
300 130,7
Ovsop 15° Yeprex DN Kr/wr. X
: 50 04 40
x |
| 100 10 50
)& 150 25 65
15° 200 46 80
Otsop 22° Yeprex DN Kr/uWT. X
1
x I
l
&' \ 100 13 50
P
Otsop 30° Yeprex DN Kr/wr. X
50 05 45
100 13 60
150 30 80
< 200 54 95
A 250 97 o
'—-o430a
300 155 130
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CUCTEMbI TPYB U ®UTUHIOB N5 BOAOOTBEAEHUA N KAHATU3ALMA

Otsop 45° Yeprex DN Kr/wr. X
50 05 50
100 16 70
150 35 90
200 517 110
X ) 250 103 130
45°
300 165 155
0OtBop, 68° Yeprex DN Kr/wWT. X
50 07 65
100 19 90
150 43 120
200 11 145
Otsop 88° Yeprex DN Kr/wWT. X
50 0.7 65
\ 100 19 90
\“' —
150 43 120
N~ |/
X / 200 11 145
88°
| 300 8 2626
0TBOA C YANMHEHHBIM KoNleHoM 45° Yeprex DN Kr/wr. Xi X2 K
K
100 42 250 70 180
il
0TBOA, C YANMHEHHBIM KoneHom 88° Yeprex DN Kr/wW. Xi X2 K
100 42 250 70 180
JlBoiiHoe KoneHo 88° DN Kr/wr. Xi X2 K
50
10 50 100 21
100
32 70 140 170
150 62 90 180 219

1




CUCTEMbI TPYBE 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

KoneHo c \j(l‘lOKO;I;S)ﬂbeIM yYacTkom U DN K/ " ¥ K
100 48 70 312 291
= 150 9,6 90 334 326
OnopHas Tpyba ans croskos 6e3 onopHo- g DN K/, D L
ro Konbua
50 13 87 200
100 27 145 200
150 4,0 195 200
200 59 245 200
250 187 340 300
300 24,0 3293 525
OnopHoe KonbLo ¢ BYNIKaHU3MPOBaHHOM U ON K/, o1 D2 A B C
pe3uHoii
50 08 61 93 195 148 25
100 14 115 147 250 202 28
Y 150 20 163 199 300 252 30
200 30 215 250 360 310 30
250 6.0 288 3475 4464 3959 244
300 95 340,5 401 500 4495 30
PeBu3us  KBafpaTHOI KPbILIKOK Yeprex DN Kr/wr. H C d A F L
100 70 83 160 100 200 230 340
150 128 2 215 150 250 280 395
|
H|
200 252 137 265 200 300 330 465
250 36,5 170 330 259 350 426 570
300 51,0 195 380 309 400 476 640
PeBu3us C KpbIwwKoi Yeprex DN Kr/wW. H d d L
50 23 59 53 105 190
100 48 84 104 159 260
150 n5 86,2 153 m 33
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CUCTEMbI TPYB 1 ®UTWUHIOB NS BOAOOTBEAEHNA N KAHANU3ALK

TopueBas 3arnyLuka Yeprex DN Kr/wr. L
50 03 30
100 08 40
150 16 80
L
200 31 60
250 6,0 70
300 9,5 80
[lepexoaHNK BHeLLEHTPEHHbIN Yeprex DN Kr/WT. A L
100/50 09 25 80
150/50 20 - -
t 1 | 150/100 22 25 105
L 200/100 4] 50 115
) I
i2 2007150 43 25 125
250/150 6,8 57 140
A 250/200 70 R 145
300/200 14 58 160
300/250 124 26 170
TpoiiHuk 45° Yeprex DN Kr/wr. Xi X2 X3 L
50 x 50 14 50 135 135 185
100 x 50 23 35 165 165 200
100 x 100 44 70 205 205 275
150 x 100 65 55 240 240 295
150 x 150 83 90 265 265 355
200 x 100 10,0 40 265 265 305
200 x 150 133 75 300 300 375
200 x 200 177 115 340 340 455
250 x 100 136 15 310 310 325
250 x 200 204 90 385 385 475
250 x 250 315 130 430 430 560
300 x 200 30,0 70 440 415 485
300 x 250 369 15 465 465 580
300 x 300 482 155 505 505 660
Tpoiinuk 70° Yeprex DN Kr/uWT. Xi X2 X3 L
50 x 50 09 55 80 80 135
100 x 50 19 55 110 100 155
X3
L
100 x 100 29 85 130 130 215
X1
200 x 200 122 140 225 225 365
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CUCTEMbI TPYB 1 ®UTUHIOB AN BOAOOTBEAEHNSA N KAHANU3ALIAK

Tpoiinuk 88° Yeprex DN Kr/uWT. Xi X2 X3 L
s 50 x 50 11 79 80 66 145
—
88"
: s 100 x 50 2] 94 105 76 170
A3 | 100 x 100 29 15 15 105 220
A4 B
| 150 x 50 44 100 140 100 200
* |
i ﬂ| |‘ 150 x 100 47 130 145 15 245
Xz
150 x 150 69 158 155 142 300
KpectosmHa 45° YepTex DN Kr/wr. Xi X2 X3 L
100 x 50 27 363 1673 1673 2036
100 x 100 38 70 130 130 215
150 x 100 9,0 55,9 2424 2425 2984
150 x 150 10,8 915 2693 2693 360,8
KpectosuHa asyxnnockoctHas 88° Yeprex DN Kr/wr. Xi X2 X3 L
M 100 x 100 x 34 15 120 105 20
s 100
I \\ /}
1| V4
1
| K 7
1
x| ' 150 x 100 x
- 100 6,1 130 130 145 245
KpectosuHa 68° Yeprex DN Kr/wr. Xi X2 X3 L
100 x 100 x
’ 100 36 85 130 130 215
LELELLERTLELETTIL ML Yeprex DN | wkr/wr | | h X X2 X3 X4 W
3aTBOp
50 29 190 250 182 68 122 68 60
100 95 325 392 282 1[0] 215 1[0] 100
150 218 470 493 348 145 325 145 100
200 384 600 600 420 180 400 200 100
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CUCTEMbI TPYB U ®UTUHIOB N5 BOAOOTBEAEHUA N KAHATU3ALMA

®naHueBblil nepexos Yeprex DN Kr/wT. D D2 K B
D1
|- K - 100 13 2222 193 1818 20,2
: ‘ 1
150 120 2878 233 2424 213
4.3. KoHCTpYKTUBHbBIE pa3mepbl: TPYObl, PUTUHIN, COegNHEHNS
OceBoe cunoBoe 3aMbiKaHue
DN n pasnenue (6ap) CoBMeCTUMOCTb
2 e | 2 2
HaumeHosaHue W306paxenme Eo g £ ? e
50 100 150 200 250 300 5 = =3 = cl=
= = <
5 =3 & & g~
S € | 3 S
>
Coepunutens 05 | 05 | o5 | 05 | 03
Rapid
Rapid kpane 10 7 4 3 -
CoepuHutens _
v
Kpane CV 10 10 5 3 -
Rapid Rapid Rapid
10 5 3
YHuBepCanbHble kpane
w Q) W)
5* 5* 3*
Konfix - -

15



obpatHoro nognopa

Coepunutens Rapid ¢ ynnoTHuTensHoit npoknaakoin EPDM 306paxeHne DN Kon-80 wr. Mowmext
B yN. 3aTKKM Hm
MNpopykums, cootseTcTBylowWwas cranaapty DIN EN877
Marepuan: xpomucras ctanb 1.4520 50 100
Bbicokas 3awwTa ot Koppo3un bnarofaps cnewmuanbHoMy NOKPbITHIO
COBAMHUTENbBHBIX YacTen
OceBas Harpy3ka o 0,5 6apa BHyTpeHHero aasnexus
3aTshKKa ToMbKO 0fHMM BUHTOM (0o DN100) 100 50
Onpepnenexme ckoca C NOMOLLbH BU3yanbHOTo KOHTpons 6e3 B
CMeuManu3npoBaHHOrO MHCTPYMEHTA
BbICTpbIit MOHTaX 1 AEMOHTaX 150 %
WHTerpuposaHbiit ynnoTHuTens 13 EPDM
Bbicokas nonepeyHas JecTKoCTb — BO3MOXHa NpeaBapuTensHas cbopka
TpybonpoBoga
CooTBETCTBYET Mepam NPOTMBONOXAPHOH 3alLWUThI B COOTBETCTBUM 200 15
€O CTaHAApTOM
Rapid kpane M306parxeHne DN Kon-80 wr. Mowmext
B VM. 3aTKKM Hm
Marepuan: DD11 — ouuHKOBaH ranbBaHWYeCKUM METO0M NPefoXpaHUTebHas
Lwaiiba 0ceBoro CMIOBOr0 3aMblKaHMs 50
[Iins BHyTpeHHero fasnenns go 10 bap %
2 NONOBMHbI 33XWUMa C Kpane 1 4 BUHTa C BHYTPEHHNM LUECTUTPAHHUKOM
(no DN125) 100 27-29
To e npuMeHeHne NHCTPYMEHTA, Kak u ans coepunutens RAPID, npu 3Tom He
TpebyeTcs CMeHbl MHCTPYMEHTa = 3KOHOMUS paboyero BpemMeHu
06nacTb NpUMeHeHNs: HaNoPHbIN (HarHeTaTenbHbIA) TPy6oNpoBoA, 150 10
TpybonpoBoabl ANS AOXAEBbIX M CTOYHBIX BOA B 30HaX 06paTHOro nognopa
CoepuHutens CV ¢ coepnHnTensHoin npoknagkoit EPDM N306paxeHune DN WO L
B VM. 3aTKKM Hm
50 100 4-6
HapexHblit coepnuuTens Ans noboro CTaHRAPTHOrO NPUMEHEHNS B YCTAHOBKaX 100 50
[NS 0TBOAA CTOYHBIX BOJ, 10-12
2-BMHTOBOW CORAMHUTENb 150 20
Hu3Kas MOHTaXHas (KOHCTPYKTUBHAS) BbICOTA 200
lpurogeH Takxe A1 PEMOHTHBIX Liened
He cooTBetcTBYET TPEHOBAHMSAIM NPOTMBONOXAPHBIX MEPONPUSTHiA 20 10 15-20
300
CV kpane 306paxeHne DN LD G
B yn. 3aTshkkn Hm
TpoAonbHbI NpesoXPaHNTENbHBIRA 3aKUM C CUNOBLIM 3aMbIKAHUEM 50 10 12-14
[ins BHYTpeHHeit CkuMarowLen Harpysku go 10 bap
Martepuan: ouMHKOBaHHas CTanb
3anopHas 4acTb: OLMHKOBAHHAs CTanb 100 0 3-35
Pa3mepbl BUHTa:
- DN 50-80: unnuHapryeckmii BUHT C rONOBKOA C LWECTUrPaHHbIM yriybneHnem
C noaKnaaHoi wanbon M8 x 50
- DN 100-150: unnuHapuryeckmii BUHT C FONOBKOIA C LECTUrPaHHbIM yriybneHnem 150 5 45-43
C noaKnaaHou waiboi M10 x 45
(dpepa npumeHenuns: TpybonpoBoabl ANs AOXKAEBbIX M CTOUHBIX BOJ B 30HaX
200 1 40-50
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CUCTEMbI TPYB U ®UTUHIOB N5 BOAOOTBEAEHUA N KAHATU3ALMA

Kon-go wr. MomeHT

Universal kpane N306paxeHune DN
B yN. 3aTKKM Hm

Kpane ans BbICOKOi pacTArMBaIoLER Harpy3Ku 50
- RAPID po makc. 10 bap 10
- CV po makc. 5 6ap (DN 50-200) . 100
- CV po makc. 3 6ap (DN 250-300)
- TonbKo 2 Wwypyna -> MeHblUe BPEMEHU HA MOHTaX
+ 3aTAKKA -> He HYXKHbI CNeLuanbHble MHCTPYMEHTbI (BU3YanbHbIi KOHTPOSb)
= TonbKo T Kpane Ans HeCKONbKUX COeAMHUTENER -> 0KONO 15% IKOHOMMK
Ha CKNaACKMX pacxofax
06nacTb NpUMeHeHMs: HACOCHbIN HaNoPHbIi (HarHeTaTenbHbIR) Tpybonposog,
10 NepeKayke CTOYHbIX BOA,; TPYOONPOBOALI ANS AOXK/AEBbIX M CTOYHbIX BOJ, B
30Hax obpatHoro nognopa 300

150 3

21-29
200

250 4

Konfix /306parxeHne DN VE

- [lna nepexofia oT ApYruX MaTepuanos (CTanb WM CUHTETUYECKUA MaTepuan) 50 50
K SML
C NORMACLAMP®TORRO® wupuHoii neHTbl 12 Mm

- Jlenta 14016 cunbHbIA XOMYT C YepBAYHO (MOAYNbHOM) pe3bboit
Marepuan EPDM 100 20

Rollfix N306paxeHune DN VE

- [lns coeanHeHus uyryHHbIx Tpy6 ¢ HT-Tpy6amu (Tpy6bi ans 50 20
BbICOKOTEMNepaTypHoro cnuBa) unu KG-tpybamu (ans HapyxHoi
KaHanu3awmm)

C mydroit unu pns nopcoepmnnenns KG-Tpyb K yyryHHbIM Tpy6am ¢ my¢Toit

* JKOHOMMUSI BpEMEHM
OTnapaet He0bX0ANMOCTL B XpaHEHMM ABOMHbIX CKNNAACKNX 3anacos 150 20
(ynnoTHUTENN + HATSKHOE YCTPOACTBO)
HapexHoe coeguHeHue
Marepuan: EPDM 200 20

100 20

Qpyryio NPOAYKLMIO M TEXHUYECKO® OMUCAHNE MOXXHO MOMYYUTb MO AOMONHUTENILHOMY 3anpocy.
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3ANOPHAAl APMATYPA LLIAPOBbBIE KPAHbI

1. 3ANNIOPHAAA APMATVYPA, WWAPOBbIE KPAHbDI

JlaTyHHble 1WapoBble KpaHbl M3roTaBAMBAlOTCA C YYETOM BCEX eBPOMEACKUX M POCCMACKMX HOPM MO NPOM3BOACTBY 3anMOpPHOW apmartypsbl
[N1S1 XONOJHOTO, FOPSYero BOA0CHabXeHNs, 0TONNEHNS, a TaKKe ANs CMCTEM MUTbEBOro BOL0CHabxeHus. KpaHbl cepTuduumpoBaHbl COrnacHo
FOCT n pekomeHpyioTCA ANS YCTAaHOBKM B KayecTBe 3amopHOM apmartypbl. (pean NAOCOB NATYHHbIX LWAPOBbIX KPAaHOB, MOCTaBMSEMbIX
Komnanuen POCTepM, MOXHO OTMETUTb WCMOMb30BAHWE CAMOr0 COBPEMEHHOro 060pyaoBaHWMS Npu NPONU3BOLCTBE, MPUMEHEHNe
NCKNKYMTENbHO be3onacHbiX MaTepuanos, peKOMeH0BaHHbIX opraHami ceptudukauuu B Poccun n EBpocoiose, Bbicouaiiluyio HafieXXHOCTb 1
DONrui Cpok besaBapuitHoi IKCNyaTaLuu.

Mpw npon3BoACTBE LWAPOBbIX KPAHOB MCMOMb3yeTca natyHb Mapkn (W 617N ropsiueit KOBKM BbiCOUaLLEro Kayectsa cornacHo Hopmam DIN 17660
n poccuiickum TOCT 15527, pekomenposaHHas (M1 ans ncnonb3oBaHus B BOJONPOBOLHBIX CeTSX. Bcs 3anopHas apmatypa M3roTaB/iMBaeTcs
no esponenckum Hopmam SO 228/1 n poccmitckum Hopmam TOCT 15527 v cooTBeTCTBYET BCEM HEObOX0AMMbIM NapameTpam.

JlaTyHHble WwapoBble KpaHbl NPeACTaBneHbl B LUMPOKOM Ayana3oHe Tunopasmepos ot 1/2 go 2 1/2 poiima. Takoke komnanua POCTepm moxeT
NPeJIoKNTb HECTaHAAPTHbIE peweHus (KpaH-GunbTp) Ans yaewweBieHns CTOMMOCTM NPOeKTOB U yao6CTBa MOHTAXa Npy MCMob30BaHUM

3arnopHON apmarypbl.

1.1. TexHnyeckue XxapaKTepuCTUKK NTAaTYHHBIX WAPOBbIX KPAHOB

LLlapoBble KpaHbl NPOM3BOAATCA U3 BbICOKOKauecTBeHHOi natyHu Mapku (W 617N no DIN 17660, cootBetcTsytowweit mapke J1C 59-2 cornacHo
F0CT 15527 — cneumansbHO Co34aHHbIA CNNAB NATYHYM 41 CUCTEM BOLOCHabXeHUs U oTonieHms, 061afanT repMeTMUYHOCTLIO Kinacca A cornacHo
I'0CT 9544-2005. UmetoT BbICOKUE NpeaenbHbIe TEMNEpPaTypHbIE peXuMbl BHeLwHei cpeabl oT -60 fo +120 °C, a Takxe BbICOKNE npefenbHble
noka3sartenu Temnepatypbl paboyeii cpegbl o + 160 °C

T MakcumanbHas 160 °C
max Temneparypa
s Pabouas Temneparypa 120 °C
PN HomuHanbHoe pasnexue >16 bap

2. HOMEHKJTATYPA

2.1. KpaH wapoBon naTyHHbIA BHYTPEHHAS-BHYTPEHHAS pe3bba

CpenaH n3 natynm cornacko DIN 17660

Pe3bba BP-BP coorBetctByer IS0 228/1

YnpasneHue nocpeacTBOM pyyKn-pbluara

MakcumanbHas Temneparypa 160 °C
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3ANOPHAS! APMATYPA LLAPOBbBIE KPAHbI

Ne 0603HaueHne

172 Kopnyc — HuKenupoBaHHas naTyHb

3 3aTBOPHBIN WAp — HUKENMPOBAHHAA NaTyHb

4 LLToK — HMKeNUpoBaHHas NaTyHb

5 YnnotHeHue ceana 3atBopHoro wapa — PTFE

6 YnnotHenune wroka — PTFE

7 VnnotHutenbHoe konbio — N.B.R.

8 KonbLio WwToKa — natyHb

9 lailka — HUKeNMpoBaHHas NaTyHb

10 Pbluar — HepxaBelowwas CTanb, pyuka-6abouka — anomMuHmi

XapaKTepuCTKN NTATYHHOTO WAPOBOro KpaHa BHYTPeHHAS-BHYTPeHHss pe3bba

Pa3mep, atoiim HomuHanbHoe fasnenue, 6ap YcnoBHbIN npoxog, MM ApTukyn
172" 50 15 LLIKP BP-BP 172
3/4" 50 20 LUKP BP-BP 3/4
" 40 25 LLKP BP-BP 1
11/4" 40 32 LLIKP BP-BP 11/4
112" 32 40 LLIKP BP-BP 1172
2" 32 50 LLIKP BP-BP 2
212" 32 60 LLIKP BP-BP 2172

2.2. KpaH wapoBoi NaTyHHbIA HapyXHasA-BHYTPEHHAN pe3bba

Cpenax u3 natyHu cornacko DIN 17660

Pe3bba HP-BP cootsetcryer IS0 228/1

YnpaeneHue nocpeacTBOM pyyKn-pbluara

MakcumanbHas temnepatypa 160 °C

Ne 0603HaueHne Yeprex
172 Kopnyc — HuKenuposaHHas naTyHb
0 ] o) /E
3 3aTBOPHbIN LWAP — HUKENNPOBAHHAs NaTyHb
4 LLTok — HMKeNUpoBaHHas NaTyHb =
5 YnnotHeHue cegna 3atBopHoro wapa — PTFE (? B 7 U
6 YnnotHenne wroka — PTFE = A
H
7 YnnothutensHoe konbuo — N.B.R. oo i A CTe
8 Konbuo wroKa — natyHb -
9 laiiKa — HUKeNMpoBaHHas NaTyHb
3
10 Pbluar — HepxaBelowwas CTanb, pyuka-6abouka — anmoMuHmii
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3ANOPHAAl APMATYPA LLIAPOBbBIE KPAHbI

Pa3mep, atoiim HomuHanbHoe pasnenne, bap YCnoBHbIA NPOXOA, MM ApTukyn
172" 50 15 LUIKP BP-HP 1/2
3/4" 50 20 LLIKP BP-HP 3/4
T 40 25 LUIKP BP-HP 1
11/4" 40 32 LLIKP BP-HP 11/4
112" 32 40 LUKP BP-HP 11/2
2 32 50 LUKP BP-HP 2

2.3. KpaH wapoBoi NaTyHHbIA HapyXHasfA-HapyXHas pe3bba

Cpenan u3 natyHu cornacko DIN 17660

Pe3bba HP-HP cootBetctByert IS0 228/1

YnpaeneHue nocpeacTBOM pyyKn-pbluara

MakcumanbHas Temneparypa 160 °C

Ne 0603Hayenne
172 Kopnyc — HMKenupoBaHHas naTyHb
3 3aTBOPHbIN AP — HUKENNPOBAHHAs NaTyHb
4 LLToK — HMKeNnupoBaHHas NaTyHb
5 YnnotHeHue cegna 3atBopHoro wapa — PTFE
6 YnnotHenue wroka — PTFE
7 YnnotHutensHoe Konbuo — N.BR.
8 Konbuo wroKa — natyHb
9 laiiKa — HUKeNMpoBaHHas NaTyHb
10 Pbluar — HepxaBelowwas CTanb, pyuka-6abouka — anoMuHui
Pasmep, aroim HomuHanbHoe fasneHue, b6ap YanoBHblit npoxoa, MM ApTukyn
172 50 15 LUIKP HP-HP 172
3/4" 50 20 LUKP HP-HP 3/4
T 40 25 LUKP HP-HP 1
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3ANOPHAS! APMATYPA LLIAPOBbBIE KPAHbI

2.4. KpaH wapoBon NAaTyHHbIA C HAKMAHON FAaNKON Hapy)KHAS-BHYTPeHHASA pe3bba

Cpenan u3 natynu cornacko DIN 17660

Pe3bba HP-HP cootetcTByer IS0 228/1

VYnpasnenue nocpeacTBoM pyuku-6abouxu

MakcumanbHas temnepartypa 160 °C

Ne 0603HaueHne Yeprex

172 Kopnyc — HuKenupoBaHHas naTyHb

3aTBOPHbIi Wap — HUKENMPOBAHHAS NaTyHb

LLITOK — HMKeNWUpOBaHHasA NaTyHb LN

YnnoTHeHne ceana 3atBopHoro wapa — PTFE

VYnnotHuTenbHoe Konblo — N.B.R.

Konbuo wroka — NatyHb

3
4
5
6 YnnoTHenue wroka — PTFE
7
8
9

lafiKa — HUKeNMPOBaHHas NaTyHb

10 Pbiuar — HepaBelowwLas cTanb, pyyka-6abouka — anioMuHuin

XapaKTepucTMKN NaTYHHOTO LWAPOBOr0 KPaHa C HAKMAHOM raiKoil HapyXXHaAsA-BHYTPEHHNN pe3bba

Pasmep, aloim HomuHanbHoe gaenewue, 6ap YC0BHbIA NPOXOA, MM ApTukyn
172" 50 15 LUKP HI 172
3/4" 50 20 LLUKP HI 3/4

1 40 25 WKP HIM 1
11/4" 40 32 LUKP HI 1174

2.5. KpaH wapoBoi naTyHHbI BHYTPEHHAS-BHYTPEHHASA pe3bba nog TepmogaTunk

CmenaH u3 natyHu cornacko DIN 17660

Pe3bba BP-BP coorBetctByer IS0 228/1

VYnpasneHue nocpeacTBom pyukn-6aboukn

MakcmmanbHas temneparypa 160 °C
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3ANOPHAAl APMATYPA LLIAPOBbBIE KPAHbI

XapaKTepucTMKN NaTyHHOrO WApoBOro KpaHa
BHYTPeHHAR-BHYTpeHHss pe3bba nop Tepmopatumk

Pa3mep, atoiim

HomuHanbHoe

YcnoBHbIN npoxog,

ApTukyn

nasnexue, bap MM
12" 50 15 LUKP HWUN BP-BP 1/2"
3/4" 50 20 LUKP H1N BP-BP 3/4"

Cpenan u3 natyHu cornacko DIN 17660

Pe3bba BP-BP cootBetcrByer IS0 228/1

MakcumanbHoe pabouee pasnenue 16 Kr/cm?

Ne 0603HaueHne Yeprex
1 Kopnyc — natyHb

2 3arnyluka — naTyHb

3 YnnotHutensHoe Konbuo — N.B.R.

4 OunbTp — Hepxaselowas cTanb AlSI 304

Xapaktepucrtuku natyHHoro Y-obpa3sHoro cetuatoro ¢unbrpa

Pa3mep, aroiim Cetka* ApTukyn
172" o172
3/4" o 3/4

T 400 p ol
11/4" oUI11/4
1172 o172

* Pazmep iueek GUILTPYIOLLER CETKN B MUKPOHAX.
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3ANOPHASl APMATYPA LLAPOBbBIE KPAHbI

2.6 KpaH waposoi ¢ natyHHbIM Y-06pa3HbIM ceTYaTbiM GUALTPOM

BHYTPEHHAS-BHYTPEHHSAA pe3bba

Cpenan n3 natynu cornacko DIN 17660/ DIN 17763

Pe3bba BP-BP coorsetctByer IS0 228/1

Ynpasnesue nocpeAacTBOM pyyKM-pbluara

MakcumanbHas Temnepatypa 140 °C

0603HayeHune

Yeprex

KOPI’IVC — HUKe/IpOBaHHaA NaTyHb

3aTBODHbIl7I Wwap — HUKeNnpoBaHHaa naTyHb

LLToK — HMKeNUpoBaHHas NaTyHb

YnnoTHeHne ceana 3aTBopHOro wapa — PTFE

VYnnotHeHue wroka — PTFE

VYnnotHutenbHoe konbio — N.B.R.

KonbLio wToka — natyHb

lailka — HUKeNMpoBaHHas NaTyHb

Pbiuar — Hepaselowwas cranb

3arnyiKka — naTyHb

Mpoknapka — N.B.R.

OunbTp — Hepxasetowwas cranb AlSI 304

XapaKTepuCTMKM KPaHa WapoBoro ¢ NaTyHHbIM Y-06pa3HbiM CeTYaTbiM GUALTPOM

Pa3mep, atoiim Pabouee pasnenue, bap Cetka* YcnoBHbIA Npoxog, MM ApTukyn

172" 15 LIKP ®©C1/2

3/4" 20 LIKP ®C 374
T 25 LIKP ®C1

16 400 p

11/4" 32 LUKP ®©C11/4

1172 40 LIKP ®C11/2
2" 50 LWKP ®C2

* Pazmep sueek GUNLTPYIOLLEH CETKU B MUKPOHAX.
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2.1. 0bwiee pyKoBOACTBO N0 MOHTAXY U IKCNJIyaTaL MM NATYHHbIX LWAPOBbLIX KPAHOB

1. MoHTa)XHas MHCTPYKLMS

[lns npoBefeHNs KauecTBEHHOrO MOHTaXa C1eAyeT UCnonb3oBath
HAANeXaAWMA MHCTPYMEHT. Y(TaHOBUTE NOAXOASIMA  [AEYHbIRA
Knioy Ha my¢Te, obpaleHHoi K Tpybe unu dutunry. 3adpukcupyiite
Tpy6Y/PUTMHT NOAXOAALMM MHCTPYMEHTOM W BKPYTUTE/HAKpyTHUTE
Ha pe3bby wapoBoro KpaHa. Bo Bpems pabotbl He ponyckaiite
nepetarnBaHns Mydrbl n3-3a u3bbiTKa yNNoTHAOLEro matepuana
(Hanpumep, nbHa u T. n.)

2. MoHTax WwapoBoro KpaHa

LapoBoit KpaH peKoMeHAYeTCcs YCTaHaBNNBaTb KOPNYCOM K nofatolemy Tpybonposoay (cm. puc. 1).

Tpy6onpoBop AonkeH bbITh NPONOXKEH COFNACHO NPOEKTY W AeACTBYIOLLE/ HOPMATUBHON OKYMEHTALNUN, a TAKIKE HE [0MYCKAETCS BO3AEACTBUS
Ha LIApOBOi KPaH MeXaHUUeCKUX HaMpPSKEHMWIA.

Mpu MOHTAXe He peKoMeHAYeTCs UCMOMb30BaHNe «ra30BbiX» Killouen Ans npefoTepalleHns fedopMalmuu Kopnyca KpaHa. PekoMeHgyeTcs
NCMONb30BaHNe 3aTSHKHbIX KNioYed C perynupyeMbiM MOMEHTOM.

=

(=]

[a]

(=]

(=N

=

o

=

a OTBeTHAs YacTb
=

=

=

=]

% Kopnyc HepasbopHoe
= coeguHeHne

Puc.1

3. PekomeHpauum no 3Kcniyatauum

LapoBoit KpaH 3anupaeTcs N0 YaCcoBOW CTpesiKe M OTKpbIBAaeTCs B 06paTHOM HamnpaBfieHuM, yron nosopota coctasnset 90°. LLaposbie
KpaHbl MMEKT TONMbKO fiBa paboumx MONMOXKEHMS: MOMHOCTbIO OTKPbIT MK MONMHOCTbIO 3aKpbiT. Korfa pyyka pacnonoxeHa BAONb
Tpyb0onpoBoAa — WapoBO KPaH OTKPbIT, ONepeK — 3aKpbiT.

Wcnonb3oBaHme WapoBbIX KpaHOB B KauecTBe perynupytolien apMatypbl (B 1060M NPOMEKYTOYHOM MONOXKEHUM) BeeT K COKPaLLeHUIo
CPoKa CNYKObI M K BbIXOAY KpaHa W3 CTpos.

Ecnu wapoBoi KpaH MMeeT canbHUK, TO OH MOXXeT ObITb MOATAHYT B CJTy4ae BO3HUKHOBEHWS HErepMeTUYHOCTH LITOKA.

OTKpbiBaiiTe W 3aKpbiBalTe WAPOBOA KpaH MepjieHHo, 4Tobbl M3bexaTb FMApaBANYECKUX VAapoB B TpybonmpoBoaHO#A cucTeMe.
He monyckaetcs npoBeeHUst MOHTaXHbIX paboT Ha paboTaloweit cucteme.

B mnuHHbIX TpybonpoBogax 06s13aTenbHO CefyeT YCTaHaBNMBaTb KOMMEHCALMOHHbIE KOJIeHa, KOMNEHCATopbl MM KOMMEHCaLMOHHble
MydTbl ANs YpaBHUBAHNS TeMNepaTypHOro yannHeHus Tpyo.

Mpu onpeccoBKe AaBNeHNEM KOHTPOMPYiiTe NPaBUIbHOCTL MOHTaXa LWAPOBOr0 KpaHa.
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CTANbHBIE NAHENbHLIE PAIMATOPDI

1. XAPAKTEPUCTUKA CTAJIbHbIX MAHEJIbHBIX PAAWATOPOB

POCTepm

1.1. Xapaktepucruka

(ranbHble naHenbHble papguatopbl mapkun POCTepm cootsetcteyior [OCT 31311-2022. Cranb pns npoussoactea paguatopos POCTepm
coorsetcryet M0CT 19904 v esponeiickomy ctanaapty EN10130.

Pa3mep coeguHenus [ltoiimMbl 1/2 BP
MakcumanbHoe pabouee fagnexue bap 95
JInuTenbHOCTL UCNbITaHUS CeKyHAbl 30

NcnbiTaTenbHoe fasnexue bap 1425
[INnTenbHOCTb UCNbITaHUS CekyHabl 30
MakcumanbHas Temnepartypa TennoHocuTens °C 10
Copepxanue Kucnoposa B Bofe, He bonee MKr/gm? 20

Jlonyctumble 3HaueHus pH Boabl - 8,0-9.5

* NcnbiTaHus Ha 06beKTax YKe YCTaHOBMEHHbIX MPUBOPOB OCYLLECTBASAIOTCS B COOTBETCTBUN C CylwecTByowmMMmu Hopmamn PO (CMN 73.13330.2012; «MpaBunamu noarotoBku
1 POBEAieHMst OTONUTENBHOTO ce30Ha B r. CaHKT-TleTepbypre»), rMAPOCTaTUYECKUM METOAOM.

[Iins papgnatopos POCTepm pekomeHAyeTcs MCnonb30BaTb TePMOCTaTUYECKMe KnanaHbl n Tepmoronosku HEIZEN

Tepmocratnyeckne knanauol HEIZEN

Tun knanaxa 2 A AL 3anopHblil Kana PyuHoi knanaH H-knanan U LCa LR
cucrema cuctema 31eMeHTbl
Cepus TGD/TGS TVD/TVS SVD/SVS TVD/TVS HDD/HDS TW-1
2101/2102 345/346 T-4
Mogenb 1101/1102 5101/5102 547/549 560/561
355/356 TL-5
5667567

bonee noppo6Hyto MHGOpMaLmio o NpogykumMu Heizen MoXHO HaiTh Ha caiTe www.heizen-armaturen.ru v B katanore Heizen.
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CTANbHBIE MAHENbHbLIE PAIMATOPDI

2. 0630P MOJIENEN PAIMATOPOB POCTepm

2.1. Mopenn papuatopoB’

10K.KV 20K. KV 30K. KV
& B
i =
i g
|
Tun |
!
=
Onucanue OpHa naHenb [lBe naHenu Tpn navenun
BbicoTa, MM 300, 400, 500, 600, 900
[InuHa, MM no 2000 no 3000 no 3000
LLnpuna, Mm 46 65 155
War Lllar 100 Mm no gnuHe ans paguatopos AnuHoi fo 2000 mm
Llar 300 mm no anuHe ans paguatopos anuuoit ot 2000 po 3000 mm
TIKKV 21K. KV 22K. KV 33K. KV
Tun —
OpHa naHenb [lse navenun [lge naHenn
Tpw naxenun
Onuncaxue 0pHa KOHBEKTMBHas Nna- 0pHa KOHBEKTMBHas nna- [lBe KOHBEKTMBHbIE NNa-
Tpy KOHBEKTMBHbIE NNACTUHbI
CTUHA CTUHA CTUHBI
BbicoTa, MM 300, 400, 500, 600, 900
[inuHa, MM no 2000 1o 3000 no 3000 no 3000
LUnputa, Mmm 54 65 100 155
War Lllar 100 Mm no anuHe ong pagmatopos AanHoi fo 2000 mm
Lllar 300 mm no anuHe ans paguatopos anuxoit ot 2000 go 3000 Mm

*Bonee noapo6HY0 MHAOPMALMIO 0 Pa3Mepax M TEXHUYECKUX XapaKTePUCTMKaX PAAMATOPOB CMOTPUTE B aKTYabHOA BEPCUM NACMOPTa U3AeNus Ha caiTe rostherm.ru

2.2. llpumep ycnoBHoro o6o3HauyeHns papgunatopos POCTepm

Pagmatop «POCTepm» 11 Tuna BbicoToit 500 (Mm), gnuHoit 1000 (MMm), ¢ 6okoBbIM NoaknioyeHnem (K):

Tvun nogknyeHns
K-bokoBoe [inuHa papmartopa
KV-HuxHee (npasoe)

\—{Tmn paguaropa \—( BbicoTa papuaropa
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2.3. KomnnekTHOCTL pagunaTopa:

1. Kpan Maesckoro. 1 2

2. BeHTMnbHan BCTaBKa (TONMbKO ANs paauaTopoB C HKHAM nofknodueHnem — KV),

3. Mpobka rnyxas, ¢ NPOKIaLKOA.

4. Kpenexx ans HaCTEHHOr0 MOHTaXa.

5. Take B CTaHAAPTHYI0 KOMM/EKTALMI0 BXOAUT NACMOPT HA PafuaTop U KOMNEKT 3
METN308B [/11 MOHTA)Xa KOHCONe.

2.4. PaznnyHble BUAbI Kpenexa:
Kpenex POCTepm
[ins papumatopos 11, 20, 21, 22 tuna: [ins paguatopos 10 Tuna:
= [lopxogut ansa pagmatopos tuna 11, 20, 21, 22, ¢ ywkamum. - [lopxoput ans pagmatopos Tuna 10.
- MoctaBnseTcs B UHANBMAYANbHOM YNaKoBKe - MoctaBnseTcs B UHANBMAYANbHOM YNaKoBKe
(KpoHwWTeiAH + HMXKHMIA ynop). (KpoHwTeiiH B KonuyecTBe 4 wWT.).
[ins papmatopos 30 u 33 TMnoB.: Kpenex POCTepM HanonbHbIi:
* [lopxoput pns pagmatopos Tuna 30, 33. * [lpumeHsieTcs B Ulyyasx HEBO3MOXHOCTH NPUMEHEHNS
- [NocTaBnseTcs B MHANBMAYANLHOI YNIAKOBKEe HACTeHHbIX KPenexei.
(kpoHwTeitH Universal). - Ko BceM Tunam papguaTopoB HanofbHbIA Kpenex nocraBnsaeTcs
0TAebHO.

2.5. BeHTUnbHaga BCTaBKa ans PaAnaToOpPOB C HWXXHUM NOAKNIOYEHUEM

BeHTUnbHbIE BCTABKM MAYT NO YMONYAHNIO B KOMMJEKTEe C pafuaTtopamu HuxHero nogknioyenus (KV), umetot 6 3HaueHMin npeaHacTpoiiku,
umeloT pe3bboBoe coepmHeHne nog TepmocTatuyeckuii anemedt M 30 x 1,5.

TexHuyecKue XapaKTepucTukm
MakcumanbHoe pabouee fagnexue 10 6ap
MakcumanbHbIf nepenag Aasnequs 16ap
[lnanason paboueit Temneparypbl ot +2po 120 °C

2.6. [lpaBuna MOHTaXKa paanaTopoB:

MoHTa) pagnaTopoB BeAeTcsl TONbKO Ha NOArOTOBJ/IEHHbIX (OWITYKATYpeHHbIX N OKPaLIEHHDbIX)
NOBEPXHOCTSX CTEH.

- Pa3metutb MecTa YCTAHOBKW KPOHILTEAHOB C Y4eToM CKob KpenieHns Ha TbIIbHON CTOPOHE pagunartopa.

- 3aK|JEI'IVITb KPOHLUTEHHbI Ha CTeHe Npu NOMOLLM METU30B [J1i MOHTaXa KPOHLUTEAHOB.

= VYpanutb YNaKOBKY B Me(Tax, HeobxoAMMbIX ANS MOHTAXQ, N HABECUTb paauaTop Ha KPOHLUTeHHbI KpenneHus.
- (CoenuHuTL paanatop c prﬁaMI/I CucTemMbl 0TONJ1I€HMA COMNaCHO NPOEKTHOMY peLleHuio.

* YCTaHOBMTb B OAWH M3 WITYLLEPOB rAyXyio NPobKy 1 B BepXHWiA WTyLep KpaH MaeBcKoro ans oTeoAa Bo3ayxa. ii l

* 3anonHWTb pagmnaTop TEMIOHOCUTENEM. T2

- Nopmaya TennoHocuTens npu noakmoveHun papmuatopos "POCTepm” Tun KV (npaBocTOpoHHee MofKNioueHue) ™ m!m_
HaxoauTcs b6nudke K LLeHTpY paauatopa (cnesa) noaKknuiosHme

2.1. Kateropnyeckn 3anpewaercs

- Wcnonb3oBath pafMatopbl B OTKPbITbIX cucTeMax (Mubo B ciyyasx, ecnu TENNIOHOCUTENEM CIYKaT NMapoBble, TePMarbHble UCTOUHUKM
WK1 HEenoAroToBNeHHas Boaa).

* YcTaHOBKa paamaTopa HeluLUeH3MpoBaHHbIMK CieuyuanucTamm,

- (nue TennoHocuTens U3 pagmartopa.

* 3amopaxnBaHue CUCTEMbI.
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- OTknioyatb pagmatop (MepeKkpbiBaTb BEPXHUA M HUMKHWA BEHTWAM) MOMHOCTbIO OT CMCTEMbl OTOMEHMS, KPOME aBapHitHbIX Clydyaes
1 B Cyyasx CepBUCHOr0 06CIyKNBaHUS paguatopa.

- Pe3Ko OTKpbIBaTb HIDKHUIA W BEPXHUI BEHTUAW PafiMaTopa, OTKIKYEHHOro OT MarucTpanu OTON/eHus:, BO u3bexaHue ruapaBinMyecKoro
y[iapa BHYTPW paamnaTopa M ero pa3pbisa.

= [In9 noBbIWeHNS IKCNIYATaLMOHHON HALEXHOCTW PafMaTopbl 3amnpeLlaeTcs NpUMeHATb B CUCTEMAX OTOMSIEHWS C 3aBUCMMOIA CXeMOid
noAcoeanHeHus.

- [lonyckatb AeTei K Urpam C BEHTUIAMMW M BO3AYLUIHbIM KNaNaHoM.

* Wcnonb3oBaTb paMaTop No MHOMY HAa3HAYEHMIO, OTSIMYHOMY OT YKa3aHHOIO.

* Wcnonb3oBatb Tpybbl MarucTpaneii 0TONNeHUS B KaUeCTBE 3IEMEHTOB EKTPUYECKUX CETEil.

* Wcnonb3oBatb abpa3neHble MaTepuanbl f1 YNCTKU HAPYXKHbIX U BHYTPEHHUX NOBEPXHOCTEi paguaTopa.

Wcnonb3oBatb pagmatop B cucteme, rae paboyee nasnenue npesbiwaet 9,5 6apa. Ucnonb3osatb pagmaTtop B CMCTEME, TAe MAaKCMMalbHOe
[ONYCTUMOE JABNEHNE BO BPEMS MCMbITaHUS CMCTEMbI HA FEPMETUYHOCTb npesbiwwaeT 14,25 bapa.

YcTaHaBnNMBaTh pafuMatopbl B cucteme, rae GyayT npesblleHbl AONYCTUMblE 3HAYEHMS BAXKHEMLWWX MOKa3aTeneil Kayectea BOAbI:
noka3satenb PH pomkeH 6biTb B npegenax 8,0-9,5; copepxanne kucnopoga He pomkHo npesbiwatb 0,1 Mr/n; obuiee cogepxaHue xnop
MOHOB M CyNb@aTHbIX NOHOB HE [OMKHO NpeBbIlaTh 150 Mr/n ( Ans cuctem u3 meaHbix Tpy6 50 Mr/n); 0bLias KeCTKOCTb BOfibI HE AOMKHA
npesbiwats 4,0 Mr-3ke/n.

- Wcnonb3oBath pasnaTopbl BO BNAXHOI cpefe (nnaBaTesbHble 6acceiHbl, CayHa, TeMANLbI U T. A,).
* He pekoMeHAyeTC NCNOMb30BaTb PaAUaToOPbl B BaHHbIX KOMHaTaXx.

2.8. UT0 HY)XHO 3HATb 0 pagunaTopax

- [lnaroHanbHble PaccTosHUS AOMKHbI ObiTb 0AMHAKOBBIMY (pUC. ).

- bokoBble WBbI pagnaTopa A0MKHbI bbITh 6e3 3ayceHues (puc. 2).

- Yrnbl pagmatopa JOMmKHbI ObITb criaeHbl (puc. 3).

= Papmatopsi 10, 20, 30 TMNa 9BAAIOTCA TUTUEHNYECKUMUN M UCNONb3YIOTCA HA 06beKTaxX C NOBbILWEHHLIMI CAHUTApHbIMUK TpeboBaHMAMN.

Puc.1 Puc. 2 Puc.3

2.9. Tabnuua tennoorpaum pagnatopos POCTepm

K (6okoBoe nopkniouenue) u KV (HukHee noakniodeHue) ¢ TemnepatypHbim pexxumom 105-75-20 °C (At 70 °C). B paHHon Tabnuue yKasaH
HOMWHanbHbIiA Tennosoi notok (BT) pagmatopos POCTepm K u KV no metopmke TOCT 31311-2022, TOCT P 53583-2009. Bbicota 200 mMm
nop, 3aKas.

Tabnuua Tennootpaumn pagmatopos POCTepm

Bbicota 300
Rwna 10 Tun 1 tmn 20 Tvn 21 Tun 22 Tn 30 Tun 33 Tun
400 214 324 373 428 549 536 829
500 267 405 466 535 687 670 1036
600 320 486 560 642 824 804 1243
700 374 567 653 749 961 938 1450
800 421 648 746 856 1099 1073 1658
900 481 729 839 963 1236 1207 1865
1000 534 810 933 1070 1373 1341 2072
1100 587 891 1026 n77 1511 1475 2279
1200 641 972 m9 1284 1648 1609 2481
1300 694 1053 1212 1391 1786 1743 2694
1400 748 1134 1306 1497 1923 1877 2901
1500 801 1215 1399 1604 2060 201 3108
1600 854 1296 1492 171 2198 2145 3315
1700 908 1377 1585 1818 2335 2279 3523
1800 961 1458 1679 1925 2472 2413 3730
1900 1015 1539 1772 2032 2610 2547 3937
2000 1068 1620 1865 2139 2741 2681 4144
2300 - - 2145 2460 3159 3084 4766
2600 - - 2425 2781 3571 3486 5388
3000 - - 2798 3209 4120 4022 6216
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CTANbHBIE NAHENbHLIE PAIMATOPDI

[msa Bbicota 400
10 Tun 1 Tun 20 Tvn 21 Tin 22 Tn 30 Tun 33 Tun
400 273 421 466 557 709 704 1090
500 341 533 582 696 887 880 1363
600 409 640 699 836 1064 1056 1636
700 477 746 815 975 1241 1232 1908
800 545 853 932 m4 1419 1408 2181
900 613 960 1048 1254 1596 1584 2454
1000 681 1066 1165 1393 1773 1760 2726
1100 750 n73 1281 1532 1951 1936 2999
1200 818 1280 1397 1671 2128 2112 3271
1300 886 1386 1514 1811 2305 2288 3544
1400 954 1493 1630 1950 2483 2464 3817
1500 1022 1600 1747 2089 2660 2640 4089
1600 1090 1706 1863 2229 2837 2815 4362
1700 1159 1813 1980 2368 3015 2991 4635
1800 1227 1920 2096 2507 3192 3167 4907
1900 1295 2026 2213 2646 3369 3343 5180
2000 1363 2133 2329 2786 3547 3519 5452
2300 - - 2679 3204 4079 4047 6270
2600 - - 3028 3621 4611 4575 7088
3000 - - 3494 4179 5320 5279 8179
[msa Bbicota 500
10 Tun 11 Tn 20 Tun 21 in 22 Tin 30 Tun 33 Tun
400 330 520 548 681 875 838 1244
500 412 649 686 851 1094 1047 1555
600 495 179 823 1022 1313 1257 1866
700 577 909 960 192 1532 1466 2178
800 660 1039 1097 1362 1751 1676 2489
900 742 1169 1234 1532 1969 1885 2800
1000 825 1299 137N 1703 2188 2095 3
1100 907 1429 1508 1873 2407 2304 3422
1200 990 1559 1645 2043 2626 2514 3733
1300 1072 1689 1782 2214 2845 2123 4044
1400 1155 1819 1920 2384 3063 2933 4355
1500 1237 1948 2057 2554 3282 3142 4666
1600 1320 2078 2194 2724 3501 3352 4977
1700 1402 2208 2331 2895 3720 3561 5288
1800 1485 2338 2468 3065 3939 3771 5599
1900 1567 2468 2605 3235 4157 3980 5911
2000 1649 2598 2142 3405 4376 4190 6222
2300 - - 3154 3916 5033 4818 7155
2600 - - 3565 4421 5689 5447 8088
3000 - - 4113 5108 6564 6285 9332
[nta Bbicota 600
10 Tun 1 Tun 20 Tvn 21 in 22 Tn 30 Tun 33 Tun
400 380 610 636 798 1008 972 1460
500 475 762 795 998 1260 1215 1825
600 570 915 954 1198 1513 1458 2190
700 665 1067 1113 1397 1765 1701 2555
800 759 1220 1272 1597 2017 1944 2920
900 854 1372 1431 1796 2269 2187 3285
1000 949 1525 1590 1996 2521 2430 3650
1100 1044 1677 1749 2196 2173 2673 4015
1200 1139 1830 1908 2395 3025 2916 4380
1300 1234 1982 2067 2595 3277 3159 4745
1400 1329 2135 2226 2794 3529 3402 5110
1500 1424 2281 2385 2994 3781 3645 5475
1600 1519 2440 2543 3194 4034 3888 5840
1700 1614 2592 2702 3393 4286 4131 6205
1800 1709 2745 2861 3593 4538 4374 6570
1900 1804 2897 3020 3792 4790 4617 6935
2000 1899 3050 3179 3992 5042 4860 7300
2300 - - 3656 4591 5798 5589 8395
2600 - - 4133 5190 6554 6318 9489
3000 - - 4769 5988 7563 7290 10949

9



CTANIbHBIE MAHENbHLIE PAIMATOPDI

fmsa Bbicota 600
10 Tun 1 Tun 20 Tnn 21 Tin 22 Tn 30 Tun 33 Tun
400 546 893 1004 1116 1451 1226 2080
500 676 1116 1256 1396 1815 1534 2600
600 807 1340 1507 1675 077 1840 3120
700 938 1562 1758 1954 2541 047 3640
800 1070 1786 2010 2233 2903 2453 4161
900 1201 1790 2151 2512 3266 2760 4680
1000 1331 2009 2400 2792 3629 3067 5200
1100 1462 2456 2763 3071 3992 373 5720
1200 1595 2679 3014 3350 4354 3680 6240
1300 1735 2912 3267 3629 4718 3987 6761
1400 1865 3125 3517 3908 5081 4294 7280
1500 1994 3344 3770 4188 5444 4601 7800
1600 2112 3572 4019 4467 5807 4907 8320
1700 2254 3790 4210 4746 6170 5214 8840
1800 2583 4018 4522 5025 6533 5520 9360
1900 2521 424 4743 5305 6896 5826 9881
2000 2645 4465 5024 5583 7258 6130 10401
2300 - - 5778 6421 8348 7054 11961
2600 - - 6532 7259 9436 1974 13520
3000 - - 7536 8375 10887 9201 15600

K (bokoBoe nopkntoueHmne) u KV (HwkHee nogkntoyeHne) ¢ TemnepatypHbim pexxumom 90-70-20 °C. B pnaHHO Tabnuue ykasaH TennoBoi
notok (BT) paguatopo POCTepm K u KV no EN 442-2015. Bbicota 200 MM nop, 3aKas.

[nia Bbicota 300
10 Tun 1 Tun 20 Tvn 21 Tin 22 Tn 30 Tun 33 Tun
400 195 318 325 384 518 518 i
500 242 360 406 480 636 639 909
600 286 439 488 576 765 172 1091
700 332 504 569 672 879 895 1273
800 377 553 650 768 1006 1015 1455
900 420 619 732 864 1176 141 1637
1000 464 696 813 960 1298 1273 1819
1100 513 764 894 1056 1380 1405 2000
1200 549 824 975 1152 1542 1498 2182
1300 598 892 1037 1248 1689 1610 2364
1400 648 960 1098 1345 1835 1723 2546
1500 690 1032 1200 1441 1945 1870 2728
1600 731 1104 1301 1537 2056 2017 2910
1700 776 1160 1380 1633 2195 2141 3092
1800 82 1216 1460 1729 2333 2264 3274
1900 866 1289 1540 1825 2431 2393 3455
2000 9 1362 1620 1921 2540 2522 3637
2300 - - 1864 2209 2978 2897 4183
2600 - - 2109 2497 3385 3280 4728
3000 - - 2434 2881 3890 3819 5456
Tmsa Bbicota 400
10 Tun 1 tmn 20 Tvn 21 in 22 Tn 30 Tun 33 Tun
400 252 384 405 486 662 646 927
500 309 481 506 607 820 800 1159
600 355 560 607 729 982 947 1390
700 424 658 708 850 157 1116 1622
800 480 764 809 97 1315 12N 1854
900 540 859 9 1093 1478 1432 2086
1000 599 91 1012 1214 1669 1592 2318
1100 655 1041 114 1336 1795 1748 2549
1200 714 1145 1214 1457 1944 1906 2781
1300 774 1226 1315 1578 2136 2066 3013
1400 834 1307 1417 1700 2329 2221 3245
1500 891 1386 1518 1821 2459 2383 3476
1600 948 1466 1619 1943 2589 2540 3708
1700 1005 1556 1720 2064 2793 2697 3940
1800 1062 1646 1821 2186 2996 2855 4172
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CTAJIbHBIE MAHENbHBIE PAJMATOPDI

1900 121 1727 1923 2316 3167 3014 4404
2000 1180 1808 2024 2447 3337 3173 4635
2300 - - 2328 2193 3707 3644 5331
2600 - - 2631 3157 4318 4116 6026
3000 - - 3036 3643 4979 4752 6953
[msa Bbicota 500
10 Tun 1 Tun 20 Tvn 21 in 22 Tn 30 Tun 33 Tun
400 298 468 475 616 780 762 m4
500 367 586 585 770 975 941 1393
600 435 697 701 933 170 1125 1671
700 509 815 816 L1 1365 1313 1950
800 576 934 943 1251 1560 1506 2228
900 646 1052 1070 1420 1755 1703 2507
1000 N8 1163 1182 1585 1950 1886 2785
1100 784 1281 1337 1695 2145 2106 3064
1200 859 1399 1420 1870 2340 2265 3342
1300 930 1518 1540 2036 2535 2454 3621
1400 1000 1637 1660 2203 2730 2644 3899
1500 1068 1750 1787 2369 2925 2838 4178
1600 1135 1864 1913 2535 3120 3032 4456
1700 1205 1979 2025 2675 3315 3212 4735
1800 1274 2095 2136 2816 3510 3393 5014
1900 1344 21 2259 2991 3705 3584 5292
2000 1413 2328 2381 3167 3899 3776 5571
2300 - - 2746 3656 4485 4348 6406
2600 - - 3103 4112 5084 4917 7242
3000 - - 3581 4653 5928 5668 8356
[nta Bbicota 600
10 Tun 1 11n 20 Tvn 21 Tin 22 T!n 30 Tun 33 Tun
400 341 549 551 701 909 879 1300
500 421 687 692 871 1134 1095 1625
600 508 818 820 1053 1359 1308 1949
700 583 956 786 1227 1584 1516 2275
800 663 1098 1103 1403 1809 1732 2599
900 755 1242 1259 1578 2034 1977 2924
1000 834 1381 1393 1754 2259 2188 3249
1100 917 1485 1492 1929 2484 2367 3574
1200 992 1655 1666 2104 2709 2401 3891
1300 1076 1789 1800 219 2933 2122 4220
1400 1159 1923 1935 2455 3158 3042 4549
1500 1240 2060 2079 2630 3383 3265 4874
1600 1320 2197 2224 2806 3608 3486 5199
1700 1402 2330 2354 2981 3833 3696 5524
1800 1484 2463 2485 3157 4058 3905 5849
1900 1563 2609 2630 3332 4283 4127 6174
2000 1643 2755 2776 3507 4508 4348 6499
2300 - - 3197 4034 5183 5009 7474
2600 - - 3603 4560 5858 5646 8448
3000 - - 4160 5261 6757 6522 9748
[nsa Bbicota 900
10 Tun 1 Tun 20 Tun 21 in 22 Tn 30 Tun 33 Tun
400 478 780 878 973 1266 1069 1814
500 592 976 1099 1217 1583 1338 2268
600 707 1181 1318 1460 1899 1605 2121
700 822 1366 1538 1704 2216 1873 3175
800 937 1558 1758 1947 2532 2140 3629
900 1052 1566 1882 2190 2849 2408 4082
1000 1166 1758 2100 2434 3166 2675 4536
1100 1280 20142 2425 2677 3482 2942 4989
1200 1397 2341 2638 2920 3798 3210 5443
1300 1515 2548 2858 3163 4115 3478 5897
1400 1633 2732 3077 3407 4431 3746 6350
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1500 1741 2927 3297 3650 4748 4013 6804
1600 1849 3128 3515 3894 5065 4280 7258
1700 1968 3317 3735 4137 5381 4548 i

1800 2087 3515 3955 4381 5698 4815 8165
1900 2202 3712 4175 4624 6014 5081 8619
2000 2316 3908 4394 4867 6330 5347 9073
2300 - - 5053 5598 7281 6153 10434
2600 - - 5713 6328 8230 6956 11794
3000 - - 6591 7301 9496 8026 13608

3. METOAUKA TMAPABIUYECKUX UCMBITAHMIA OTOMMUTENbHbIX

[MPUBOPOB

1. 3anonHeHne cucTeMbl BOLOI U CTPaBnuBaHue (yoaneHue) Bo3ayxa. Mocie 3aBeplueHns MOHTaXa CUCTEMbI OTOM/IEHNS OHA MOABEPraeTcs
3aMONHEHUI0 KUAKOCTbIO W TMAPABANYECKOMY WCMbITAHWI0. 3anofiHeHWe OTONMUTENbHON CUCTEMbI OCYLLECTBASETC Yepe3 06paTHblil
TpybonpoBog (cHU3y BBEpX). B AaHHOM Cjlyyae XUAKOCTb W BO3AYX ABUMAIOTCA B OAHOM HanpaBieHuu, 4To CnocobCTBYET YAANeHNIo BO3AYXa
U3 CMCTeMbI Yepe3 BO3YXOBbINYCKHbIE YCTPONCTBA.

2. PaBHoMepHoe (nnaBHOe) NOBbILEHME AaBNEHUs B cucteme o 5 b6ap.

3. NosTopHOE CTpaBnMBaHue (ynanexue) Bo3gyxa. Mpu nasnenun B cucteme 5 6ap ctpasnuBanue (ynaneHue) BO3Lyxa M3 CMCTEMbI, Yepes
BO3AYX00TBOAUMKM (KpaHbl MaeBCKOro KaXaoro pafmaTopa, aBTOMart. BO3AYX00TBOAUMKN U T. 4,).

4,3anonHexne npubopa TennoHocutenem. lMocne cTpanMBaHus (yoaneHus) BO3AYXa M3 CUCTEMbl PaBHOMEPHOE (MNaBHOE) MOBbILEHME
LaBNEHNS B CUCTEME [0 MCMbITAaTeNbHOrO AaBneHus. WcnbitaTenbHoe faBieHne PaccunTbiBaeTcs yBenudyenuem B 15 pasa pabouero
nasnenust (CHul 3.05.01-85), Ho He Gonee 14,25 6apa. lpu NoCTeNeHHOM HaNOMHEHUM CUCTEMbl OTOMEHUS JXUAKOCTb PAaBHOMEPHO
NOAHUMAETCS BBEPX, 3@ CYET YEro YPOBEHb XUAKOCTU B BepPTUKANbHbIX TPYOONPOBOAAX M HarpeBaTenbHbIX Npubopax HaXo[MUTCS B OAHOM
MNOCKOCTY, 3TO COAEACTBYET BITECHEHUIO BO3AYXA M3 CUCTEMBI OTOMJIEHMS.

5. PaboTta ¢ 3anopHoii u perynupytoLieit apMaTtypoil. Mpu 3anonHeHMM CMCTEMbI OTOMNEHUS TENJIOHOCUTENIEM 3aMOPHYI0 apMaTypy ciepyet
OTKpbIBaTb MJaBHO BO M3beXaHWe BOSHUKHOBEHWS TMAPABAMYECKOrO YAAPa, KOTOPbIA MOXET MPUBECTM K HAPYLLEHUI0 FrepMeTUYHOCTH
CUCTEMBI U BbIXOAY U3 CTPOS OLHOTO MW HECKONbKMX 31EMEHTOB CMCTEMbI (OTOMUTENbHBLIX NPUHOPOB, 3aNOPHO-PEryNNPYIOLWER apMaTypbl
uT o)

6. UcnbiTaHme ruapocTaTMyeckum MeTofoM NPOBOJATCA ANIMTENLHOCTBIO He bonee 5 MUHYT.

4. NPENMYLLECTBA PAAUATOPOB POCTepm

>

ad

JlerkocTb MOHTaXa JKonornyeckas besonacHocTb MHoronethsa aiyxb6a
YnakoBka paguatopa POCTepm (TanbHble NaHeNbHbIe pagnaTopbl laHenbHble pagmaTopbl He COCTOAT
BbINOMHEHA TaKUM 06pPa3oMm, UTO MOHTAXK W MX MOKPbITUE U3TOTOBEHbI U3 IKOMOTUYeCKH W3 CeKLMM, B OTIINYME OT YYTYHHbIX
MOXXHO Npon3BOAUTbL 6€3 pacnakoBKu be3onacHbIX MaTepuanos, N0 POCCUACKUM W anioMUHUeBbIX NpMbopoB. 3T0 No3BoNseT
npubopa. To eCTb YNaKoBKY MOXHO CHATb W eBPOMNEeRCcKMM CTaHfapTaMm. n3bexaTh MEXCEKUMOHHbIX NPOTeYeK.

nocse NOKpacku nomeLleHna nnn noaie
nepectaHOBKHK mebenu, obecneunsas
3TUM NOJTHYIO 3dLlUTY NOBEPXHOCTN

pagmartopa.
= —|
o ™
Jlerknii Bec bonblas nuHeiKa TMNopa3mepos
(TanbHble pagnaTopbl ropasno nerde Paguatopbl POCTepm uMeloT BbICOTY
YYryHHbIX, 4TO 0bneryaer o1 300 go 900 mm n anuny
TPAHCNOPTUPOBKY U MOHTAX. o1 400 po 3000 mm.
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TEPMOCTATUYECKWE TONOBKW




KOJJIEKTOPHBIE Y3/1bl

1. TEPMOCTATUYECKWE TONOBKK POCTepm

1.1. 06was nupopmauus

TepMoCTaTUYECKAsA rONOBKA C IKMAKOCTHLIM 31EMEHTOM KNacca 3HeproaddeKTMBHOCTM B NoAX0AMT ANs YCTAHOBKM HA BCE TePMOCTATUYECKUE

KnanaHbl Ha NoAaloLLMx TPY6oNpoBOAAX, KOMNEKTOPHbIX FPYNMax W OTOMUTENbHbIX NpUbopax.

1.2. XapakTepucTUKN TepMOronoBoK

Ne XapakTepucruka Ennnnua namepenns 3HaueHne

1 Pabouee pasnenune TepmoHocuTens 6ap 10

2 MakcnmanbHas Temnepatypa Tenao0HoCMTeNs NPy IKCNAyaTaLum °c 120

3 Tun 3nemenTa - XNAKOCTHBIRA
4 Pesbba - M30x15
5 Bpems peakuuu MUH. 2

13

KOHCprKI.I,I/ISI N MaTepudbl

Ne HasHaueHune

1 TepmocTaTuyeckmii knanat

2 30M0THUK (LUTOK) TEPMOCTATMYECKOIO KNanaHa

3 laika ans GpuKcaumum TepMoronoBkm

4 (nbdoH (naTumK), HanoNHeHHbIA pabounm BewlecTBoM
5 loABKHBIA KOPNYC TEPMOrONOBKY

6 Matpy6ok npucoegnHenns K oTonuTensHoMy npubopy
7 PerynuposoyHas wkana

8 HactpoeuHas npyxuHa
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1.4. TabapuTHble pa3mepbl

77

I
L

M30x1.3

g42

1.5. Hactpoitka TepmocTaTnyecKoin ronoBKu

TepmocTaTMyeckass rofoBKa NEpeKpbiBaeT MOMHOCTbID TEPMOCTATUYECKMIA KnanaH npu MpeBblWEHNN YCTAHOBNEHHOA TeMnepaTypbl
Ha 2 °C. Bce yka3aHHble 3HauyeHus Temnepatyp °C gaBnswTca npubnuantensHbiMn. TepMOCTaTUYECKME 3NIEMEHTBI COBMECTUMbI CO BCEMU
TEPMOCTAaTUYECKUMMN KNAnaHaMm Apyrux npou3BoAnTenei ¢ nocagoyHoi pessbon M30 x 1.5.

6.5° 12° 16° 20° 21° 214°

1.6. YKa3aHng no MOHTaXy

* Wcnonb30BaHue Npu MOHTAXE KanaHa pblYaXHbIX KNIOYeid He A0NYyCKaeTcs.

- TepmocTaTnyeckas rofioBka [OMKHA HaXOAMTLCA B 30HE HaMMEHbLLEro BO3AeACTBUA TENOBbIX NOTOKOB OT HarpesaTenbHbIx npubopos
1 TpybonpoBofoB.

- [llepen yCcTaHOBKOM TEPMOCTATUYECKOI FONOBKM ee ClefyeT HaCTPONTb B NOMOXEHNe HanbonbLero OTKPbITUS.

- Bo u3bexaHue HenpaBWIbHOrO onpefeneHus Temnepatypbl W NOCTOPOHHEro TENnOBOr0 BO3LEACTBMS TEPMOCTaTMYeCKUe 3MeMeHTbl
He CrefyeT pacnonaraTtb BEePTUKANbHO HAA, KAnaHOM B HUWe C OTONWUTENbHbIM NMPUBOPOM MAM 3aKPbIBaTb MNOTHOM TKAHbIO;
AN UCKNIOYEHUS TAKOTO BUSAAHWA PEKOMEHYETCs YCTaHaBNNBATb TEPMOCTAaTUYECKNE 3NEMEHTbI C BbIHOCHBIM AAaTYMKOM.

1.7. YKa3aHmA no 3KCnAyaTaumum n TeXHMYeCcKoMy 06CnyxmBaHuio

" TepMoperyn;lTop AO0J/IKEeH 3KCNYyaTUpPOBaTbhCA NPU OdBNIeHUN U TeMnepatype, U3N0XeHHbIX B TBGI'IVILI,E TEXHUYECKNX XaPaKTepUCTuK.
" Pa360pKa KflandHa 0NyCKAdeTca ToNIbKO nNpn CJIUTOM TenjoHocuTene.
= He [0MyCKaeTca 3aKpbiThe TepMmoperyiaropa WTopamMn, 3KpaHaMn N T. .
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KOJIIEKTOPHDIE Y3J1bl




1. KOJUIEKTOPHBbIE Y3/ibl

1.1. KonnektopHble y3nbl ANg CUCTeM OTONJIEHUS

KonnektopHbie y3nbl POCTepM pang cucTeMbl OTOMNEHMS NPUMEHAIOTCA ANS pacnpefeneHns NOTOKA TeNIOHOCMTENS M OpraHu3aLmm
yyeTa pacxofa TennaoBoit 3Hepruun. N3penus yCTaHaBNMBAIOTC B MHOTMO3TAXHbLIX M WHOMBUAYANbHBIX XUbIX AOMAX, afMUHUCTPATUBHDIX,
06LLeCTBEHHbIX ¥ NPOM3BOACTBEHHBIX 30AHNSAX U COOPYKEHUSX.

TexHnyeckue xapaKTepucTuku

HomuHanbHoe pabouee gasnenne PN, MMa 10

JlatyHb mapok: N1C-59, NNL-40C, CW602N, CWBI7N;

MaTepMan OCHOBHbIX AeTanen
CTa/lb KOHCTPYKLWOHHAA U HepXXaBekLllasa

MaTEDVIaJ’IbI YNJI0THEHUA Hepa3beMHbIX coefiMHeHn KJ'IEVI'FEDMETVIKVI aHaBDOﬁHbIE, JIeH CAaHTEeXHWYeCKni, nacta YNNoTHUTENIbHasA Unipak

1.2. KonnekTtopHble y3nbl AN CUCTEM OTOMIEHUS XWIIbIX NOMELLEHMWIA

KOJ'IJ'IEKTOprIE V3/1bl NPUMEHAKTCA AN NOAKITYEHUA TOPU30HTANIbHBIX CUCTEM OTOMNJIEHNA. B coctas KOJUIEKTOPHbIX Y3/10B BXOAUT apMaTypa
ANna npucoeguHeHnsA K CTOAKam n I'IOTpe6I/ITEJ'IFIM, dpMartypa ang ¢I/IﬂpraLl,VIVI TennoHocuTensd, py4Hasa n aBTOMaTnyecKasa ﬁanchmpoaquaﬂ
dpMdTtypa, pacnpepnenuTtesibHble KOMIEKTOPbl, NMPOCTAaBKNU Ong TenjoCc4eTynkoB (B(BMO)KHB NOCTaBKa B KOMMjiekTe C TeI'II'IOC'-IET‘WIKOM)
N apmMmatypa Ania BbINOJIHEHUA CePBUCHbIX d)yHKLI,I/II?I, TAKUX KaK BO34YX00TBOA, APEHAX U U3MeEpUTEeJibHbIe d)yHKLI,I/II/I.

Xapalcrepucleu KONMNEKTOPHbIX y3/10B

HanmeHoBaHue nokasarens Ep.n3m. 3HaueHue
[lnameTp npucoefMHeHNs K CTOAKY MM 15-50
[lnametp Konnektopa MM 15-65
Konuuyectso Bbixoa0B wr 1-15
[lnametp npucoepmHeHns notpebutenei MM 15-25
MexoceBoe paccTosHue Mexay 0TBOLAMM KONeKTopa MM 50, 90, 100, 110

I'Ipuuu,unuanbuaﬂ (XeéMa TUNOBOro KOJIJIEKTOPHOro y3Ja

Ne HaumeHoBaHue

1 | KpaH wapoBbiit co croHom «babouka»

2 | ®unbTp Kocoi

3 PyuHoit 6anaHCMpoBOYHBIA KNanaH € M3MepUTENbHBIMU HUNNENSAMM,
apeHax Heizen Stream MD i@lgi £ I

ABTOMATMYECKNI KNanaH-perynsaTop nepenaga AasiexHns
6e3 usmeputenbHoro HUNNens apeHax Heizen Auto )

Konnektop

ABTOMATUYECKMIA BO3AYXO0TBOAUMK

5

6 5
7 | OtceyHoi knanaH éﬁ ;i ;g
8

9

mﬁ%h

KpaH wapogoii pyuka-6abouka ans apeHaxa

f : _
KpaH wapogoit pyuka-6abouka i_’ﬁ“ %
/ f . 0 1 - !
10 | KoMmneKT HaKMAHbIX raek Y 4 t@j % @3 |
/ /

1 | MpocTaBka BMeCTO TeNN0-BOAOCHETUMKA / 5/

12 | PyyHoit banancmpoBouHblii knanaw Heizen STB

13 | KpaH wapoBoii «babouka» ans noaKniUYeHns TepMoAaTYNKa
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HaumeHoBaHMe (HaMMeHOBAHNA HETUMOBBIX KOMIEKTOPHBIX Y3/10B MOTYT COAEPXKaTb AONOJIHUTENIbHOE
o603Hauenue). KonnektopHbiit y3en POCTepm ans cuctem otonneHus:

T

XXN-XX-X-X(XXX)-XX.XX XX-XX-X

4

XX/XX-X-X-XX

[

RTM — POCTepm
[lnametp Konnextopa

(TOpOHa NOAKNIYEHUS KONMEeKTOpa:
R — npasblii / L — nesblit

Konuyecto 0TBOA0B U MeXoceBoe paccTosiHue (I'IDVIMED):
5(100)

JlnameTp noaKnoYeHns K CTosIKY

[lnametp perynsitopa nepenaga Aasnequs (npumep):
15Auto

Marepuan KonnekTtopa:
(s — KOHCTPYKLMOHHASA CTanb / Ss — Hepxasetowwas crans / Br — natyHb

BV — Hanuume wapoBoro kpaHa nepep, CY4ETYNKOM
D nnn 0 — Hanuume ppeHaxa

Bo3pyxooTBOAYUMK:
A — aBTomatnyeckuit / M — pyuHoii

Pacnonoxexne 6anaHcMpoBOYHOIO KnanaHa Ha OTBOfE:
IN — nopatowuin / OUT — obpaTHblii

Tvn 6anaHcMpoBOYHOTO KNanaHa Ha 0TBOAE W AnameTp:
1—DNI15/2 — DN20 /3 — DN25
“3anonHseTc N0 KoNM4ecTsy 0TBOAOB.

[lnameTp u TMN KNanaHa napTHepa (npumepsl):
0 — 6e3 knanaHa / 15LOCK D / 20Stream MD

“Tpumep: konnexTopHblit y3en POCTepm anst cuctem otonnenmss RTM-40-1-2(100)-25.20Auto (S-20Stream MD-STB11/IN-A-D-BV.

DN
ApTukyn Ly Mopkn. LI NOAKNIYEHNS K DN Heizen Auto Mar. Kon-pa AERED I EELER
KOn-pa 0TBOA0B napTHepa
CTOSKY
RTM-40-L-2(100)-25.20Auto
(5-20Stream MD-STBIV/IN-A-D-BV 40 Nlesoe 2 2 20 & 20Stream MD
RTM-40-L-3(100)-2520Auto
(5-20Stream MD-STBTII/IN-A-D-BV 40 llesoe 3 5 2 G 205tream MD
RTM-40-L-4(100)-2520Auto
(S-20Stream MD-STBTI/IN-A-D-BV 40 Tlegoe 4 5 2 G 205tream MD
RTM-40-L-5(100)-2520Auto
(S-20Stream MD-STBTIN/IN-A-D-BY 40 Tlesoe > 5 2 G 205tream MD
RTM-40-L-6(100)-2520Auto
(5-20Stream MD-STBIIIT/IN-A-D-BY | *© Tlesoe 6 5 20 G 205tream MD
RTM-40-1-7(100)-2520Auto
(5-20Stream MD-STBITII/IN-A-D-BV 40 Tlesoe ! 5 2 G 205tream MD
RTM-40-L-8(100)-2520Auto
(5-20Stream MD-STBITITITI/IN-A-D-BV 40 Tlesoe 8 5 2 G 205tream MD
RTM-40-R-2(100)-25.20Auto
(S-205tream MD-STBTI/IN-A-D-BV 40 lpasoe 2 25 20 Cs 20Stream MD
RTM-40-R-3(100)-2520Auto
(5-20Stream MD-STBTIV/IN-A-D-BV 40 fpasoe 3 » 2 G 205tream MD
RTM-40-R-4(100)-2520Auto
(S-20Stream MD-STBTIN/IN-A-D-BV 40 fpasoe 4 5 2 G 205tream MD
RTM-40-R-5(100)-2520Auto
(5-20Stream MD-STBII/IN-A-D-BY | Mpasoe > 5 2 G 205tream MD
RTM-40-R-6(100)-2520Auto
40 lpasoe 6 25 20 (s 20Stream MD
(5-205tream MD-STBTTTIN/IN-A-D-BV
RTM-40-R-7(100)-2520Auto
(5-20Stream MD-STRITTTIV/IN-A-D-BY 40 lpasoe 7 25 20 Cs 20Stream MD
RTM-40-R-8(100)-2520Auto
40 Mpasoe 8 25 20 (s 20Stream MD
(5-20Stream MD-STBITITITI/IN-A-D-BV
RTM-50-L-2(100)-32.25Auto
(5-255tream MD-STBTI/IN-A-D-BV 20 Nlesoe 2 2 2 & 255tream MD
RTM-50-L-3(100)-32.25Auto
(5-255tream MD-STBITI/IN-A-D-BV 20 Nlesoe 3 2 2 & 25stream MD
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DN
ApTukyn L Mopkn. AR NOAKNIYEHNS K DN Heizen Auto Mar. Kon-pa LGP IIIIGENELES
Kon-pa 0TBO/10B napTHepa
CTORKY
RTM-50-L-4(100)-32.25Auto
(S-25Stream MD-STBIITI/IN-A-D-BV 20 Tlesoe 4 2 5 G 25tream MD
RTM-50-L-5(100)-3225Auto
(S-255tream MD-STBIIITI/IN-A-D-BV 20 llesoe > 2 5 G 25tream MD
RTM-50-L-6(100)-3225Auto
(S-255tream MD-STBIITITI/IN-A-D-BV 20 llesoe 6 2 5 G 255tream MD
RTM-50-L-7(100)-3225Auto
(5-25Stream MD-STBTTTT/IN-A-D-BV 50 JleBoe 7 32 25 Cs 25Stream MD
RTM-50-L-8(100}-3225Auto
50 JleBoe 8 32 25 Cs 25Stream MD
(5-255tream MD-STBTIITIT/IN-A-D-BV
RTM-50-R-2(100)-32.25Auto
50 lpasoe 2 32 25 (s 25Stream MD
(S-25Stream MD-STBT11/IN-A-D-BV
RTM-50-R-3(100)-32.25Auto
(S-255tream MD-STBITI/IN-A-D-BV 20 Mpasoe 3 2 5 G 255tream MD
RTM-50-R-4(100)-32.25Auto
(S-25Stream MD-STBIITI/IN-A-D-BV 20 Mpasoe 4 2 5 G 255tream MD
RTM-50-R-5(100)-32.25Auto
(S-25Stream MD-STBINITI/IN-A-D-BV 20 Mpasoe > 2 5 G 25tream MD
RTM-50-R-6(100)-32.25Auto
(S-255tream MD-STBTIIITI/IN-A-D-BV >0 Mpasoe 6 2 5 G 255tream MD
RTM-50-R-7(100)-3225Auto
€5-25Stream MD-STBTTT/IN-A-D-BV 50 lpasoe 7 32 25 Cs 25Stream MD
RTM-50-R-8(100)-3225Auto
(5-255tream MD-STBTITTIT/IN-A-D-BV %0 Mpasoe 8 2 5 G 255tream MD

1.3. KonnekTopHble y3nbl Ansa cuncrem otonneHns nomewenun bKT

KonnekTopHble y3nbl Ans CucTemMbl OTOMNEHNUS NPefHa3HaueHbl As NOAKMIOUEeHNS FOPU30HTANbHOA CUCTEMbI OTOMEHUS U OpPraHM3aLum
yyerta notpebnsemoit TennoBoM SHEPrum NOMeLLeHN A apeHfbl.

XapaKTepuCTUKM KONEKTOPHbIX Y3108

HanmeHoBaHue nokasartens Ep. uam. 3HaueHue
[lnameTp npucoefMHeHNs K CTOAKY MM 15-50
[lnametp Konnektopa MM 15-65
MexoceBoe paccTosiHne Mexay 0TBOAaMM KONJeKTopa MM 50,100
Konnyectso Bbixoaos MM 1-12
Jlnametp npucoepmnHeHns notpebuteneit MM 15-25
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MpuHUMNManbHasa cxema TUNOBOIO KOMIEKTOPHOIO y3Na

Ne Hanmenosanune

1 | KpaH wapoBoit co croHom «babouka»

2 | OunbTp Kocoit

3 | KomnnekT HaknaHbIX raek

4 | MNpocTaBka BMeCTO Tenno-BOAOCYETUNKA

5 PyuHoit 6anaHcMpoBOUHbBIA KNanaH ¢ U3MepuTeNbHbIMU HUMNeNsMY,
apeHax Heizen Stream MD

6 | Konnektop

7 | OtceuHoit kKnanaH

8 | ABTOMaTMyecKnit BO3AYX00TBOAUMK

9 | KpaH wapoBoii pyuka-babouka ans ApeHaxa

10 | PyuHoit 6anaHcupoBouHblit knanaH Heizen STB

1 | KpaH wapoBoit «babouka» Ans noaKnoUeHns TepMoaaTumnKa

D ABTOMaTNueCKuii KnanaH-perynsTop nepenasa faBneHns
6e3 usmeputenbHoro HuNnens apeHax Heizen Auto 15 mm, 5-5 klla

13 | KpaH waposoit pyuka-6abouxa

*Mpumep: KonnekTopHbli y3en POCTepm ans cuctem otonnenns BKT RTM-25-1-2(50)-25.20Auto CS-20Stream MD-STBI1/IN-A-D.

HaumeHoBaHue (HaMMeHOBAHUS HETUMOBBIX KOMNIEKTOPHbIX Y3/10B MOTYT COAEpXKaTb A0NONHNTENIbHOE
o6o03HaueHue). Konnektophbiit y3en POCTepm (Heizen) gns cuctem otonneHus:

i

BKT-XXX-XX-X-X(XXX)-XX.XX XX-XX-XXX/XX-X-X

RTM — POCTepm

[lnametp Konnextopa

(TOpOHa NOAKNIOYEHNS KONMEeKTopa:
R — npasblii / L — nesblit

Konuyectso 0TB0A0B M MeX0CeBOE paccToaHune (I'IDI/IMED):

5(100)

ﬂ,MaMETp NOAKNIOYEHUA K CTOAKY

[lnametp perynstopa nepenaga aasnequs (npumep):

15Auto

Marepuan KonnekTtopa:
(s — KOHCTPYKLMOHHASA CTanb / Ss — Hepxasetowwas ctanb / Br — natyHb

D unu 0 — Hanuume ppeHaxa

Bo3nyx00TBOAUMK:

A — aBTomatnyecknit / M — pyuHoii

Pacnonoxenne banaHMpOBOYHOIO KilanaHa Ha OTBOAE:

IN — nopatowuin / OUT — obpatHblii

Tun dpMartypbl KfanaHa Ha 0TBoAe U AnameTp:

_— 6e3 apmarypbl 1- DNI5
BV — waposoii kpaH 2-DN20
STB 3-DN25

*3anonHsetca no KonuyecTsy 0TBOA0B.

[lnameTp v TMN KnNanaHa-napTHepa (Npumepbl):
0 — 6e3 knanaHa / 15LOCK D / 20Stream MD

(S-20Stream MD-STBTI/IN-A-D

DN
Aptukyn o Mopkn. LI NOAKNIYEHNS K DN Heizen Auto Mar. Kon-pa AERED I EIELER
Kon-pa 0TBO/10B napTHepa
CTOSIKY

BKT RTM-25-1-2(50)-20.15Auto
(S-205tream MD-STBTI/IN-A-D 25 JleBoe 20 15 Cs 15Stream MD
BKT RTM-25-L-2(50)-20.15Auto
(S-20Stream MD-BVTI/IN-A-D 25 JleBoe 20 15 Cs 15Stream MD
BKT RTM-25-L-2(50)-20.15Auto

(S-20Stream MD-T/IN-A-D 25 Jleoe 20 15 (s 15Stream MD
BKT RTM-25-R-2(50)-20.15Auto % Mpasoe 2 20 15 Gs 15tream MD
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DN
Aptukyn DN Mopkn. Kon-so NOAKMIOYEHMS K DN Heizen Auto | Mar. kon-pa AV ELAELIL) I B EE
Kon-pa 0TBOA0B napTHepa
CTOSIKY
BKT RTM-25-R-2(50)-20.15Auto
(S-20Stream MD-BVIT/IN-A-D 5 Mpasoe 2 20 15 (s 155tream MD
BKT RTM-25-R-2(50)-20.15Auto
(5-20Stream MD-T/IN-A-D = Mpasoe 2 20 15 G 155tream MD

1.4. KonneKtopHble y3nbl ¥ BOAOMepHble BCTaBKU ANSi CUCTEMbI BOJLOCHAGXeHuns

KOJ'I]'IEKTODHIJIG V3/1bl NpeAHa3Ha4YeHbl ANnAa pacnpeneneHna noToka XOJI0LLHOW K1 FOpﬂ'-IEVI BOAbl N OpraHM3aLnmn y4eTa pacxona BOAbl. N3penus
YCTAHABJINBAKOTCA B MHOT03TAXXHbIX U UHANBUAYAJIbHbIX XWNbIX A0MaX, dAMUHUCTPATUBHBbIX, 06U.lGCTBEHHbIX N NPOU3BOACTBEHHbIX 3[dHNAX N
COOPVYXEeHUAX. N3penus Moryr ObITb MCMOMb30BaHbI KaK Npwn CO3AdHUN CUCTEM TopAYero n XxonogHoro BOﬂOCHaG)KEHVIﬂ B CTPOALLMXCA 3A4aHNAX,

TaK U ANng MOLAEPHN3aALUN CUCTEM B yXKe CYLLeCTBYIOLLNX U IKCNYaTUPYEeMbIX 30dHUAX.

HaumeHoBaHMe nokasatens 3HaueHue
HomuHanbHoe pabouee fasnexune PN 1,0 MMa
MakcumanbHas Temnepartypa Bogpl T +80 °C
max

Matepuan oCHOBHbIX AeTanei

JlatyHb mapok: JIC-59, JIL-40C, CW602N, CWEI7N; cranb Hepxasetowas

MaTepmanbl VNN0THEHNA HePa3beMHbIX COeANHEeHN

Kneu-repmeTuku aHaspobHble, NeH CaHTeXHUYEeCKI#, NacTa ynnoTHuTenbHas Unipak

KOJ’IJ’IEKTOprIe y3ibl AN cucrembol BOA0OCHabXeHus

KonnekTopHble y3/ibl A1 CUCTEMbI BOLOCHAGKEHNS NPeAHA3HAYeHbI A1 NOAKIIOYEHUS FOPU30HTANbHO cucTeMbl XBCuTBC M opraHusaummyyeta
notpebnaemon BoAbl KBAapTMPaMW. B COCTAaB KONMEKTOPHbIX Y3108 BXOAMT apMatypa ANns NPUCOEAMHEHNS K CTOSIKAM W noTpebutensm,
apmarypa ans GUNbTpaumMK, PeayKTopbl AABNEHUS, PACNPeenuTesibHble KOMIEKTOPbI, POCTAaBKM A1 BOAOCUETYMKOB (BO3MOXKHA NOCTABKA

B KOMMNneKTe C BOAOC‘{ET‘-WIKOM).

XapaKTepuCTUKM KONEKTOPHbIX Y3108

HanmeHoBaHue nokasarens Ep. n3m. 3Hauenmne
[lnameTp npucoefmMHeHUs K CTOSIKY MM 15-50
[lnametp KonnekTopa MM 40/50/65
MexoceBoe paccTosHne Mexay 0TBOfaMM KONeKTopa MM 50, 90,100, 110
Konuyectso Bbixoaos MM 1-15
[lnameTp npucoepuHenns notpebutenei MM 15-25
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MpuHUMNManbHasa cxema TUNOBOIO KOMIEKTOPHOIO y3Na

HammeHosaHue

1 | KpaH wapoBoit co croHom «babouka»

2 | OunbTp Kocoii

3 | Konnekrop

4 | KpaH wapoBoi pyuka-babouka

5 | Pepyktop pasnenus Heizen

6 | MopcTaska ans BogOCYETUMKA

7 KomMnnekT HaKUAHbIX raek

8 | ObpatHblit KnanaH

[y
)
[

HaumeHoBaHMe (HaMMeHOBAHWS HETUMOBBIX KOMJIEKTOPHBIX Y3/10B MOTYT COAEPXKaTb AONOJIHUTENIbHOE
o603HaueHue). Konnektophbiit y3en POCTepm (Heizen) gns cucrem otonneHus:

— —1 L
RTM-W-XX-X-X(XXX) 'XX'X)_('X)_('LXX‘XX‘XX')_(E

RTM-W — PO(Tepm
[lnametp Konnektopa

(TopoHa NOAKMIOYeHNS KONneKTopa:
R — npasvblii / L — nesblit

Konmuectso 0TBOA0B 1 MEXOCEBOE PaccTosHNA (npumep):
5(100)

ﬂ,MaMETp NOAKIIOYEHUA K CTOAKY

Hanuume cuetumka soppb:
MD — CyeTunk Bofbl B cocTaBe y3na / be3 06o3Hauenus — npocraBka L=80mMm

Hanunume o06paTHbIx KnanaHos:
CV — obpatHblit KnanaH
6e3 0603HaueHNS — KOMNEKT HAKWAHBIX raek C 0bpaTHbIM KnanaHom

PepykTop aasneHus pacnonoxeH Ha 0TBOAAX:
PR — nopwHeBblit / MR — MmeMbpaHHblii

Tun 6anaHmMpoBOYHOTO K/anaHa Ha 0TBOAE U ANaMeTp:
1—DNI5 /2 — DN20 /3 — DN25

“3anonHseTcs No KONNYECTBY OTBOJ0B

Marepuan Konnekrtopa:

Ss — Hepagetowas cranb / Br — natyHb

[lnametp obuiero pefyKTopa faBNeHNs 1 TUI:
PR — nopwHesblit / MR — meMbpaHHblii

“Tpumep: konnekTopHblit y3en POCTepm ans cuctem otonnenns RTM-W-40-1-2(100)-32-32RS-SS-11.

ST DN kon-pa o Kon-so DN nopknioueHus DN obwero PJl Mar. DN DN Pl u Tun

0TBOf0B K CTOsIKY nmn Kon-pa 0TBOA0B Ha 0TBOAAX
RTM-W-40-L-2(100)-32-32PR-SS-11 40 JleBoe 2 32 32 nopu. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-111 40 JleBoe 3 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-1111 40 JleBoe 4 32 32 nopuw. Ss 15 -
RTM-W-40-1-3(100)-32-32PR-SS-111 40 JleBoe 5 32 32 nopuw. Ss 15 -
RTM-W-40-1-3(100)-32-32PR-SS-1111M1 40 Nesoe 6 32 32 nopuw. Ss 15 -
RTM-W-40-L-3(100)-32-32PR-SS-TITTMN 40 leBoe 1 32 32 nopu. Ss 15 -
RTM-W-40-1-3(100)-32-32PR-SS-TNTm 40 NleBoe 8 32 32 nopuw. Ss 15 -

RTM-W-40-L-2(100)-32-SS-TIMR 40 leBoe 2 32 - Ss 15 15 membp.

RTM-W-40-L-3(100)-32-SS-11IMR 40 JleBoe 3 32 - Ss 15 15 membp.

RTM-W-40-1-4(100)-32-SS-TMMR 40 JleBoe 4 32 - Ss 15 15 membp.

RTM-W-40-L-5(100)-32-SS-11IMR 40 JleBoe 5 32 - Ss 15 15 membp.
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ovars |t | S [ Oimmmrenn | Ottt [ [ o[ ot
RTM-W-40-L-6(100)-32-SS-T1MTMR 40 JleBoe 6 32 - Ss 15 15 membp.
RTM-W-40-L-7(100)-32-SS-1MTTIMR 40 JleBoe 7 32 - Ss 15 15 membp.
RTM-W-40-L-8(100)-32-SS-1MTMTIMR 40 JleBoe 8 32 - Ss 15 15 membp.

BOﬂOMEprIe BCTABKK

BogomepHble y3nbl POCTepm ycTaHaBnmBaloTc Ha TpybonpoBogax AN MOAK/IOYEHUS KBApPTMP K CUCTEMAM XOMOAHOr0 W ropsyero
BofoCHabxeHus. BopomepHble y3nbl POCTepm npuMeHSOTCA ANg: peryiMpoBKM AaBNEHNS XONOLHON W ropsayei BoAbI; yueTa notpebnexns
XONOAHO 1 ropsiueii BoAbl (BO3MOXHA NOCTaBKa 6€3 CYeTYMKOB C YCTAHOBKO# NPOCTABKM); OPraHN3aL/Mm LUPKYNSLMN rOpAYEro BoJ0CHabxeHus;
3alMThbl OT FMAPOYAAPOB B CMCTEMAX XOMOLHOMO U FOPSAYEro BOAOCHabeHus; Gunstpaumm TennoHoCUTeNs 1 BOAbI.

OCHOBHbIE TeXHUYECKNE XapaKTepUuCTMKn BogomepHbix y3nos PO(Tepm:

HanmeHoBaHue nokasarens 3HaueHune
HomuHanbHoe pabouee nasnexue PN, Ma 10
[ly nogknioyeHmns 15,20
MakcumanbHas Temneparypa ogbi T, °C +80
Martepuan ocHOBHbIX fieTanei JlatyHb mapok: JIC-59, JIL-40C, CW602N, CWEI17N; cranb HepaBetoLas
Matepuansl ynnoTHEHUS HEPA3bEMHbIX COEANHEHMI Knen-repmeTukn aHaspobHble, NeH CaHTEXHUYECKWIA, nacTa ynnoTHuTensHas Unipak

Homenknatypa TunoBbix BogomMepHbix y3nos POCTepm:

- BopomepHbiii y3en POCTepm [y15 ¢ otBogom nog YBI

- BopomepHbiii y3en POCTepm [y15 ¢ otBogom nog YBI n cuetumkom B KoMnniekTe

- BopomepHbiin y3en POCTepm [ly15

- BopomepHbiii y3en POCTepm [ly15 co cueTumkom B KOMMieKTe

- BopomepHbiii y3en POCTepm [y15 c otBogom nog YBI 6e3 pepykTopa fasnexus

* BopomepHbiii y3en POCTepm [y15 ¢ otBogom nog YBI n cuetumkom B KomnnekTe 6e3 peayKTopa AasneHus
- BopomepHbiii y3en POCTepm [ly15 6e3 pepykTopa aasnenus

- BopomepHbiii y3en POCTepm [ly15 co cuetumkom B KomnnieKTe 6e3 peayKTopa AaBneHus
- BopomepHbiit y3en POCTepm [ly20 ¢ otBogom nog, YBI

- BopomepHbiit y3en POCTepm [ly20 c otBogom nog YBI n cuetumkom B KomnneKTe

- BopomepHbinn y3en POCTepm [ly20

- BopomepHbiit y3en POCTepm [ly20 co cyeTumkom B KOMMneKTe

BopomepHbii y3en POCTepm Jly15

7
Ne HaumeHoBaHue Kon-Bo Pa3mep =
1 172" B-H kpan waposoit POCTepm «babouka» jeme
2 ®unbrp Kocoi 172" 4 =
3 Hunnens 172" |

s " 5 —

4 Perynstop nasnenus 1/2" Heizen 304 I

6
5 Komnnekt HakupaHbix raek 1/2" ¢ 0bpaTHbIM KnanaHom
6 lpocTaBka BMecTo TennoBogocyeTynka 1/2"
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Bopomephbiit y3en POCTepm [ly15 c otBopgom nopg YBIl n cueTumkom B KOMniieKre

HaumeHoBanue Kon-Bo Pa3mep 4%
1/2" B-H kpaH waposoit POCTepm «babouka» Twr :
2 OunbTp Kocoit 172" 3
2 wr. 4 /=
3 Hunnens 172" o
5 =
4 Perynstop pasnenus 1/2" Heizen 304 s
172" 6
5 KomnneKT HakuaHbIx raek 1/2"
6 Bopocuetunk Jly 15 Twr 7
7 06partHbiii knana 1/2" Heizen 999L 7
8
8 TpoiAHUK NaTyHHbIRA 1/2" "
BopomepHbiin y3en POCTepm [ly15 co cueTumkom B KOMMJIeKTe
Ne HanmeHoBaHue Kon-so Pa3mep
f e
1 172" B-H kpan waposoit POCTepm «babouka»
2 : ""-
2 OunbTp Kocoi 172" —
3 Hunnens 172" 4 Iz
4 Perynatop pasnenus 1/2" Heizen 304 Twr. 172" 5 1
5 KomnnekT HakuaHbIx raek 1/2" )
5 —
6 Bopocuetunk Jly 15
7 06partHbiit knana 1/2" Heizen 999L 7 S
BopomepHbiin y3en POCTepm [ly15 6e3 pepykropa pasnequs
7
Ne HaumeHoBaHue Kon-Bo Pa3mep
2 :
1 1/2" B-H kpaH waposoit POCTepm «babouka»
3
2 OunbTp Kocoit 172"
Twr. 172" 4 =
3 KomnnekT HakupaHbix raek 172" ¢ 0bpaTHbIM KnanaHom
4 lpocTaBka BMecTo Tenno-BogocyeTunka 172" !

1.4. KonneKTopHble y3nbl ¥ BOAOMepHble BCTABKU ANSi CUCTEMbI BO0CHAGXeHus

KBaptupHbie ctaHumn POCTepm ycTaHaBnuBawTCs Ha TpybonpoBoAax Ans MOAKIIOYEHUS KBApTUP K CMCTEMaM BOLSIHOTO OTOMMEHMS,
XONOAHOTO0 M ropsvero BofocHabxeHus. KBaptupHbie craHuuu POCTepm npuMeHaI0TCA ANg: NOAAepKaHMs NOCTOSAHHOTO Nepenaja AaBneHus
Ha BBOJE B CUCTEMY OTOM/IEHNS; OrPaHNYeHNS NPeLeNbHOr0 pacxona TENIOHOCUTEeNS Yepe3 KBApTUPY; YNPaB/IeHNs KITMMATOM NpU YCTaHOBKe
TEePMO3N1eKTPONPUBOAA; PEryfIMPOBKM [ABNEHUS XONOAHON U ropsiveid BOLbI; yueTa NoTpebneHus TennoHoCuTens, XoN0AHON U ropsiveil BOLbI
(B0o3MOXKHa NocTaBKa 63 CYETUMKOB C YCTAHOBKOW NPOCTABKM); OPraHU3aLuN LUPKYNSLMM FrOpsYero BOAOCHabXeHMS; 3aLLMTbl OT TAPOYAAPOB
B CUCTEMAX XOJIOLHOTO W FOpsYero BOAOCHAbXeHMs; GpunbTpaLuy TenjoHOCUTENS U BOAbI; aBTOMATUYECKOr0 YAaNeHus BO3AyXa B cucteme
OTOMJIeHMS.
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OCHOBHbIE TEXHNYECKNE XapaKTepCTUKKU BofoMepHbix y3nos POCTepm:

HaumeHoBaHue nokasarens 3HaueHune
HomuHansHoe pabouee nasnenue PN, Mila 10
[ly nogknioyeHmns 15,20
MakcumanbHas Temneparypa Bogpl T, °C +80
MakcumanbHas Temnepatypa Bofpsl Tmax, °C +80
Martepuan ocHOBHbIX feTanei JlatyHb mapok: JIC-59, JIU-40C, CW602N, CWEI7N; cranb HepxaBerowas
Martepuansi ynnoTHeHMs Hepa3beMHbIX CORfUHEHNi Kneun-repmetnku aHa3pobHble, NeH caHTeXHUYECKW#, nacta ynnotHuTensHas Unipak

MpuHumn pacwmdpoBKM apTUKyna:

HWRc — pns cuctem otonnieHns n BogocHabxeHus ¢ peumpkynauuein MBC
HW — ans cuctem otonneHus 1 BOROCHabxeHns

M- BepTUKaNnbHOE UCNONIHEHNe
H-— FOPU30HTaNbHOE UCNONTHEHKNE

N
KsaptupHas cranumna POCTepm HWRc-V-LR-15-MD

MD — npubopbl yueta B KomnnekTe
0 — 6e3 npubopos yueta

15/ 20 — [ly nogknioueHus

CTOpPOHA NOAKIIOYEeHUA K cucTeme oTonneHna / cucTeme BOAOCHabxeHus

HomeHknatypa TMNOBbIX KBapTUPHbIX cTaHuuin POCTepm:

HaumenoBanune ApTukyn

KBaptupHas craHumus POCTepm B BepTUKANbHOM MCMOSHEHUM 1S CUCTEM OTOMNEHUS U BoJoCHabxeHus ¢ peumupkynsumei IBC ¢

NneBbIM NOAKMKYEHNEM K CTOAKAM O0TONJIEHUA, NPABbIM NOAKNKYEHNEM K CTOAKaM BOAOCHabXeHus HWRc-V-LR-15-MD

KBaptupHas cranumus POCTepm B BepTUKansHOM MCMOMHEHNM AN1S CUCTEM OTONNEHUs U BoJoCHabxeHus ¢ peumnpkynsumeit IBC ¢

NEBbIM MOAKNKOYEHNEM K CTOSIKAM OTOMJIEHNS, NPaBbiM NOLKNIOYEHNEM K CTOSKAaM BOA0CHabxeHus 6e3 npubopos yueta HWRc-V-LR-15-0

KBaptupHas craHuus POCTepm B BepTUKANbHOM MCMOSHEHUM 1S CUCTEM OTOMNEHUS U BoJoCHabxeHus ¢ peumnpkynsumei IBC ¢

NpaBbIiM NOAKNIOYEHUEM K CTOSAKAM O0TONNEHUA, NeBbiM NOAKNKYEHNEM K CTOAKaM BOAOCHabXeHus HWRc-V-RL-15-MD

KBaptupHas craHumus POCTepm B BepTUKansHOM MCMOMHEHNM AN1S CUCTEM OTONNEHUs U BoJocHabxeHus ¢ peumnpkynsumeit BC ¢

npasbIM NOAK/IOYEHMEM K CTOSIKAM OTONNEHMS, NEBLIM NOAKMIYEHNEM K CTOSIKAM BOLOCHabxeHns 6e3 npubopos yyeTa HWRc-V-RL-15-0

KBapTMpHaﬂ CTaHuma POCTepM B BEPTUKAIbHOM UCNOSTHEHUU AN CUCTeM OTONNIeHNA U BOAOCHABXEHUS C NeBbIM NOAKNIOYEHNEM K

CTOSIKaM OTOMMIEHMS, NPaBbIM NOLKIIOYEHUEM K CTOSIKAM BOL0CHabMXeHUs HW-V-LR-15-MD
KBaptupHas cranumus POCTepm B BepTUKanbHOM MCMOMHEHNN A1 CUCTEM OTOMEHUS U BOJOCHADXEHMS C NeBbIM NOAKIIOYEHNEM K
CTOSIKaM OTOMN/IEHMS, NPaBbIM NOAKMIOYEHNEM K CTOSIKAM BOL0CHabXeHNs 6e3 npubopos yyeta HW-V-LR-15-0
KeaptupHas ctaHumus POCTepm B BepTMKaNbHOM MCMONHEHUN AN1S CUCTEM OTOMSIEHNS U BOAOCHAOXKEHNS C NPaBbIM NOAKNIYEHNEM
K CTOSIKaM OTOMJIEHMS, NIEBbIM NOAKNIOYEHUEM K CTOSIKAM BOL,0CHabXeHns HW-V-RL-15-MD
KsaptupHas craHuus POCTepm B BEpTUKanbHOM UCMOMHEHUM A1 CUCTEM OTOMEHNS U BOAOCHAbXeHUS C NPaBbiM NOAKITIOYEHNEM

HW-V-RL-15-0

K CTOSIKaM OTONNEHMS, NeBbIM NOAKIIOYEHNEM K CTOSKAM BOAOCHabxeHus 6e3 npubopos yyeta

KsaptupHas craHums POCTepMm B ropu3oHTaIbHOM UCTIONIHEHUM [i/11 CUCTEM OTOMJIEHNS 1 BOROCHaBMKeHMs ¢ peumpkynsumedn MBC ¢

NneBbIM NOAKMKYEHNEM K CTOAKAM 0TONJIEHUA, NPABbIM NOAKNKYEHNEM K CTOAKaM BOAOCHabXeHus HWRc-H-LR-15-MD

KBaptupHas cranumus POCTepm B ropu30HTanbHOM MCMOMHEHNN ANt CUCTEM OTOMIEHMS U BOAOCHabxeHus ¢ peumnpkynsumeit [BC ¢

NEBbIM MOAKNOYEHNEM K CTOSIKAM OTOMJIEHNS, NPaBbiM NOLKNIOYEHNEM K CTOSKaM BoA0CHabxeHus 6e3 npubopos yueta HWRc-H-LR-15-0

KsaptupHas craHums POCTepm B ropu3oHTaIbHOM UCTIONIHEHUM [i/11 CUCTEM OTOMJIEHNS U BOJOCHaBMKeHMs ¢ peumpkynsumedn MBC ¢

NpaBbIiM NOAKNIOYEHUEM K CTOSAKAM 0TONNEHUA, NeBbiM NOAKNKYEHNEM K CTOAKaM BOAOCHabXeHus HWRc-H-RL-15-MD

KBaptupHas cranumus POCTepm B ropu30HTanbHOM MCMOMHEHNN ANt CUCTEM OTOMIEHMS U BOAOCHabxeHus ¢ peumnpkynsumeit [BC ¢

npasbiM NOAK/IOYEHUEM K CTOSIKAM OTONNEHMS, NEBLIM NOAKMIOYEHNEM K CTOSIKAM BOLOCHabxeHns 6e3 npubopos yyeta HWRc-H-RL-15-0

KBapTMpHaﬂ CTaHuuma POCTepM B FOPU30HTANIbHOM UCNONMHEHUU ANa CMCTeM OTONJIeHNA U BOAOCHAOXEHUS C N1eBbIM NOAKIOYEHNEM

K CTOSIKaM OTOMNEHMS, NPaBbIM MOAKIOYEHNEM K CTOAKAM BO0CHaBKeHUs HW-H-LR-15-MD

KBapTVI[]HaFI CTaHuma POCTEDM B FOPU30HTA/IbHOM WCNOJTHEHUN ANa CucTem oTonneHna n BOJOCHAbXKEHMS C NeBbIM NOAKIIOYEHNEM

K CTOSIKaM OTOMNEHWS, NPaBbIM MOAKIIOYEHNEM K CTOSIKaM BOOCHabXKeHUs 6e3 npubopos yueta HW-H-LR-15-0
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NOAKNIOYEHNEM K CTOSIKAM OTOMJIEHUS, IEBbIM NOAKNIOYEHUEM K CTOSIKaM BOA0CHabxeHus be3 I'Ipl/lﬁOpOB yyeTa

HaumeHoBanue ApTukyn
KsaprtupHas cranumus POCTepM B ropu30HTaNbLHOM UCMOMHEHUN JA1S CUCTEM OTOMMEHNS U BOJOCHABXEHUS C npaBbiM HW-H-RL-15-MD
NOAKIIOYEHMEM K CTOSIKAM OTOMJIEHNS, NIEBbIM MOAKIIOUYEHUEM K CTOSIKAM BOAOCHAbXeHUs
KsaptupHas craHums POCTepm B ropu30HTanbHOM MCMONHEHUN ANIS CUCTEM OTOMNEHUS W BOJOCHAOXKEHMS C NpaBbIM HW-H-RL-T5-0

1.5. YepTexku TMNOBbIX KBapTUPHBIX cTaHumin POCTepm

KesaptupHas cranumns POCTepm B ropu3oHTaNIbHOM UCMOSIHEHNK ANS CUCTEM OTOMJIEHNS U BOROCHabKeHus

¢ peumnpkynaumein 'BC HWRc-H-LR-15-MD

KeaptupHas cranums POCTepm B BepTMKanbHOM NCNONHEHMU NS CUCTEM OTOMJIEHMS U BOAOCHAbxXeHus

1 Z2 E 4
| Ol
| ||| TEmeCaET
10 17
17 25

& 105

-y

5 10 16 18 3

¢ peumpkynsaumen 'BC HWRc-V-LR-15-MD

Ne HaumeHoBanue Kon-Bo | Pa3mep
1 1/2" B-H kpaH waposoii co croHom POCTepm «babouka» | 4 wr.
2 OunbTp Kocon 1/2" 3w 12"
3 KomnnekT HakuaHbIx raek 172" 4 wr.
4 Tennocuerumk [y15, Q,, = 0,6, RS485 Twr. | fy1s
5 VYanuuutens 1/2" 30 mm 3w
6 Kpectosuha 1/2"
7 ABTOMaTMYECKUIt BO3AYX00TBOAYMK 1/2"
8 OtceyHoit knanau 1/2" 2ur
9 1/2" B-H KpaH fpeHaxHbli
10 Hunnens 172" 5w
m KombuHupoBaHHbIit perynatop nepenaga aasnexus 172"
C BO3MOXHOCTbIO YCTAHOBKM CEpPBONPUBOAA 172"
12 AmepukaHka npsmas 172" Twr
B 1/2" kpaH waposoit POCTepm «babouka» ans nogknoye-
HUs TepmogaTymka B-H
14 Knanan obpatHbiit
3w
15 YronbHuk 172"
16 | LupkynsumoHHbiin BeHTunb ans cuctem MBC HEIZEN Valmix 172"
7 Tpoiikmk 172" .
18 Bogocuerunk fly 15,0, =15 3wr. | Qy15
19 Pama MoHTaxHas Twr -
Ne HanmmeHoBaHue Kon-8o | Pa3mep
1 1/2" B-H kpaH waposoii co croHom POCTepm «b6abouka» 1w
2 ABTOMaTUYECKWIA BO3[YXOOTBOAUMK C OTCRYHBIM KIANaHoM 2 wr. 172"
3 OunbTp Kocoit 172" 3wt
4 Tennocuerumk [y15, Q, , = 0,6, RS485 Twr. | fy1s
5 | 1/2" B-H kpaH waposoii POCTepm «6abouka» apeHaKHblid | 2 wrT.
6 1/2" B-H kpaH waposoit PO(Tepm «babouka» 1 ur
ANS NOAKNIYEHNS TepMOAATYNKA
7 1/2" B-B kpaH waposoit POCTepm «babouka»
3w "
8 KnanaH obpatHbin NpyxuHHbIGA 1/2" 172
9 LipkynsaumoHHbIn BeHTUNb ans cuctem MBC1/2"
KombrHnpoBaHHbii 6anaHcMpoBOYHbIA KnanaH- 1 wr.
10 perynsTop nepenaga Aasnenns 1/2" ¢ BO3MOXHOCTbIO
YCTaHOBKM CepBONPUBOAA
n Bogocueruuk fly 15,Q, , =15 3wr. | Ay15
12 Pama moHTaxHas 11 Twr 172"

?
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- 5
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1
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|
2 2 1
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KsaptupHas cranumns POCTepm B ropu3oHTaNIbHOM MCMOMIHEHNM ANS CUCTEM OTOMJIEHMS U BOAO0CHabXeHns

KsaptupHas ctanumns POCTepm B BepTMKaNnbHOM NCNONHEHUM NS CUCTEM OTOMJIEHNS U BOAOCHAbXeHus

HW-H-LR-15-MD
Ne HanmenoBaHue Kon-8o | Pa3mep
1 | 172" B-H kpaH waposblii co cronom POCTepm «babouka»
2 Ounotp Kocon 1/2" 3w 172"
3 KomnnekT HaknaHbIx raek 172"
4 Tennocuetumk [ly15, Q= 0,6, RS485 1w Ly 15
5 VYanuuutens 1/2" 30 mm 3w
6 KpectoBuHa 172"
7 ABTOMATMyYECKNit BO3AYX00TBOAYMK 1/2"
8 OtceyHoit knanau 1/2" 2ur
9 1/2" B-H KpaH fpeHaxHbli
10 Hunnenb 172" 6 wr.
n KombuHMpoBaHHbIi perynsTop nepenaga Aasnenus 1/2"
C BO3MOXXHOCTbIO YCTAHOBKYM CEpBONpUBOAA i
12 AmepukaHka npsmas 1/2" Twr. &
B 172" kpan waposoit POCTepm «babouka» ans noakniove- |
Hus TepmopaTumka B-H
14 Perynatop pasnenus 1/2" nopiwHesoii
15 MaHomeTp papgmansHblii 174" 0-6 6ap 2 Wr.
16 KnanaH obpatHbiit
7 TpoiiHuk 172" 3wt
18 AmopTu3aTop ruapasiMyecKkoro yaapa
19 Bogocueruuk fly 15,0, =15 2ur Ay 15
20 Pama moHTaxHas Twr -
HW-V-LR-15-MD
Ne HaumeHoBaHue Kon-8o | Pa3mep
1 1/2" B-H kpaH waposoii co croHom POCTepm «b6abouka» 1wr.
) ABTOMATNYECKMit BO3AYXOOTBOAYUNK C OTCEYHBIM o 2
KnanaHom
3 OunbTp Kocow 1/2" 3w
4 Tennocuetunk [y15, Q, = 0,6, RS485 1w Ly 15
5 | 1/2" B-H kpaH waposoii POCTepm «6abouka» apeHaKHbli | 2 wT. 172" 6
6 1/2" B-H kpaH waposoit POCTepm «6aboukax» ans nogkmoueHns lu. [
TepMofiaTumKa
7 1/2" B-B kpaH waposoii POCTepm «babouka»
8 KnanaH obpatHbiit ‘
9 MaHometp pagmansHbiit 1/4" 0-6 6ap 2 wr. 172"
10 Perynstop nasnexus 1/2" nopiHeBoii
n AmopTu3aTtop rugpasnnyeckoro yaapa
n KomM6uHMpoBaHHbI 6anaHMpoBOYHbIii KNanaH-PerynsaTop nepe- Tur
nafia AasneHus 1/2" ¢ BO3MOXHOCTbIO YCTaHOBKM CEPBONPUBOAA
3 Bogocuerunk fly 15,Q, =15 2wr. | Jy15
14 Pama moHTaxHas Twr 172"
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0 KOMINAHUW POCTepm

POCTepm — KpynHewnit NrPoK Ha pPbIHKe WHKEHEPHOr0 0becneyYeHmns Xnnoro, KOMMEpPUYECKOro 1 rocyAapcTBeHHOro ctpoutenscTea Poccun.
Wctopus komnanum Havanace B 2005 rogy C Lenblo NPOABMXEHUS MATepUanoB M pelleHnin B 06nacT BHYTPEHHUX WHXXEHEPHBIX CUCTEM,
MAKCMManbHO afianTMPOBaHHbIX K CNOXHBIM YCUI0BUSIM IKCNYATALMK POCCUIACKNX CMCTEM BOAOCHAOMXeHWS, OTONNEHUS W KaHanu3auuu.

OcHosHoi akTue Komnauum ¢ 2014 roga — 310 Nnpon3BoACTBeHHbI Komnnekce B CaHkT-lletepbypre no nepepaboTke NnonMMepHbIX MaTepuanos.
CeropgHs POCTepm — kpynHeiiwuii 3aBog 8 (eBepo-3anafHOM OKpyre no npon3sogcTay Tpyb, GUTUHIOB M cucTem s Npoknagku Kabens
u3 nonumepHbix mMatepuanos PE-Xa / PE-Xb / PPSU / PVDF / PP-R / PE-RT / PVC / LDPE u yHMKanbHOe COBpeMeHHOe MpOM3BOACTBO,
BbINyCKalowee akcuanbHyto cuctemy PE-Xa (Tpybbl PE-Xa, putunrn PPSU/PVDF 1 roppupoBaHHbIe KOXyxu) Ha OAHONM NNOLWafKe.

Momumo nepepaboTtku nonumepHbix matepuanos, POCTepm pa3BuBaeT HanpasneHue No Npou3BOACTBY U COHOPKE KONNEKTOPHbLIX Y3M0B
[Ns OTOMNIeHNs U BOLOCHABXKeHMA.

MpoayKuusa npeacraBneHa
bonee uem B 70 ropoaax Poccum.

0 Hac B yndpax:

bonee 3000 peanu3oBaHHbIX NPOEKTOB
B HOBOM XWIULLHOM CTpOUTENb(TBE
* 12 3KCTPY3MOHHBIX IHWIA 1 13 TepMoNIacTaBTOMATOB
* 95 mnH metpos Tpyb B rop
= 50 mnH ¢uTnHroB B rop
= 25000 m? nnowanp CKnagos
= 10 000 m? nnowaab 3asoaa

NABOPATOPKA

POCTepm nmeeT cobcTBeHHYI0 CepTUPMLMPOBAHHYI0 NabopaToOpMIO, OCHALLEHHYI0 HOBEALIMM W YHUKaNbHbIM 060pyaoBaHuem. UcnbiTaTenbHas
nabopatopus aKKpeaMTOBaHA B HALMOHANbHOM cMcTeMe oLeHKN cooTBeTCTBUS «PocOcHOBax, pernctpaumoHHblit N°POCC RU.32368.04HCOO0.

B cd)epy LesATeNnbHOCTN UCNbITaTeNnbHO NabopaTopuu BXOAUT:
BXOJHO# KOHTPO/b (KOHTPOSb CbIPbS ¥ KOMMJIEKTYIOLMX U3Lenni);

= OMepaLyMOoHHbIA KOHTPOMb (KOHTPO/b Ha 3Tane Npou3BOACTBa);

* MPUeMO-CAATOYHbIA KOHTPONb (MpUeMKa napTuii u3genuii);

* HaYYHO-UCUIeAO0BATENbCKAS AeATENbHOCTb.

Nlabopatopus POCTepm obecneunBaet BbiCcOKoOe
KayecTBo, CBOEBPEMEHHOCTb UCMbITAHUIA
Bbinyckaemoro 06o0pyfoBaHus N f0CTOBEPHOCTb
pe3ynbTaTos.

Mbi npou3Bodum c 20pdocmeio B Poccuu!
r. CankT-letepbypr, BonxoHckoe wocce, a. 112 p D C TE p M

+ 7 (8]2) 425 39 30 npounssoanm COBepLLIeHCTByﬂ
rostherm.ru




