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O koMmnaHun
]

MockoBckuin 3aBof FDplast sBnseTca KpynHbIM POCCUMCKUM MPON3BOANTENEM UHXXEHEPHBIX CUCTEM BOLOCHAOXKEHNS
n otonneHust. Mpon3BoACTBEHHbIE Nyowaan cocTtaenstoT 6onee 50 000 m?, obopyaoBaHHbIX 16 NMHUSMK MO NPOn3-
BOACTBY TPY6 1 26 NHKEKLMOHHO-NNTLEBBIMU MaLLHamu (TTTA) No Npon3BOACTBY NOANMPONUIEHOBbLIX (DUTUHIOB. 3aBO[,
NPOV3BOANT NpodyKumio anametpamm ot 20 go 160 mm. Ons npoussBoacTea Tpyd 1 UTUHIOB UCMONb3YETCHA MOAMMAPO-
nuneH mapkn Borealis RA-130E.

KayvecTBo npoaykumn FD noarBep»xaeHO ceptudmnkaTamm, OTMEYEHO Harpagamu, amnioMamMmm Poccuinckoro oHaa 3a-
LWTbI MpaB NOTPebUTENEN, MEAANAMM 1N MOYETHBIMU PaMOTaMn MHOMX BbICTABOK 1 (hOPYyMOB.

MockoBckuin 3aBof, FDplast coTpygHuyaeT co MHOMMMN CTROUTENBHO-MOHTaXXHBIMK 11 TOPrOBbIMW OpraHmMsaumsaMm. 3a-
BOO, MEET ONNEepPOB N KIMEHTOB Kak B Poccun, Tak 1 B cTpaHax CHI.

MCTOEI/IH Eassmmn

2002 rog [op ocHoBaHusa Mockosckoro 3asofa FDplast. OTKpbITO Npon3BoACTBO NOAUMPONUIEHOBLIX TRYO 1 (DUTUHIOB.

2004 ron PaclumpeHve accopTuMeHTa (UTUHIOB, BCA MPOAYKLUMS U3 MOAMAPONUIEHa CTana BbIMyCKaTbCA B CEPOM U
6enom LgeTe. 3anyLLeHO NPOoM3BOACTBO PUTUMHIOB C METANINTMYECKOW 3aKNaQHOWN YaCThHO.

2005 rog 3anyck B MPOW3BOACTBO MONMPOMNMIEHOBbLIX TRYD, apMUPOBaHHbIX atoMuHeM Standart.

2006 rog ACCOPTUMEHT (DUTUHIOB 13 MONMMNPONUIEHa yBeNMUYUICa B 3 pasa. Hadanocb Npon3BoACTBO MOAMMponuie-
HOBOW TpyObl B OyxTe.

2007 rop Hadano npowrasoacTsa NONMUMPONMUIEHOBbLIX PUTUHIOB AMaMeTpoM OT 75 Ao 160 Mm.

2008 rog 3amnyck B MPOM3BOACTBO MOMAMSTUNEHOBbLIX FOMPUPOBAHHBLIX TPYD A5 XO3AMCTBEHHO-ObITOBOW M NMBHEBOW
Be3HanopHON KaHaIM3auum.

2009 rogq Hauanocb NPOM3BOACTBO MOAMAPOMNMIEHOBBIX TRYO C BHYTPEHHMM apMUPOBAHMEM alltOMUHMEM Premium.

2010 rog OpraHn3oBaHO MPOU3BOACTBO MHOMOCIOMHBIX MOMAMMPOMMIIEHOBBIX TRYD, apMUPOBaHHBIX CTEK/TOBOIOKHOM.

2011 rog 3anyck B MPOM3BOACTBO rOPPUPOBaHHOM ABYXCNOMHON TRyObl Anametpamm 110 n 160 D.
Bbinyck rothpupoBaHHbix apmMupoBaHHbix Tpyd FD ARM gnametpom ot 1000 oo 2400 MM C KOMbLIEBOM
YKeCTKoCTbto Jo SN16.

2012 rog OTKpbITME yHacTKa Mo NPOU3BOACTBY KONOALEB, (DUTUHIOB AN ropPUpPOBaHHbIX TRYO.

2013 rog OcBOeH BbiMycK MOAUMPOMNUIEHOBLIX TPYD, apMUPOBaHHBIX CTEKIOBOIOKHOM C HOMUHASIbHBIM OaBNEHNEM
PN 25. Ha4aTto npon3sBoaCctBo MeETaIONONNMEPHBIX JIFOKOB 1 CBaPO4HbLIX MPYTKOB.

2014 rop PaspaboTaHa 1 BHeapeHa MHUSA Mo Npon3BoacTBy mcTtos MHZ,.

2015 rogq OcBoeHa HOBasi cepusi rodpUPOBaHHbIX TPYO C HOMMHANIOM MO Hapy»XHoMy anameTpy (OD). Havato npous-
BOACTBO APEHaKHOW rodprpoBaHHOM TPYDObI U BICOKOTOYHOIO nmiacTrka anga 3D nevatw.

2016 rogq 3anyck B MPOW3BOACTBO ABYXCOMHOM rodpupoBaHHon Tpydel FD ECO.

2017 rop  YBenu4eHue Npon3BoaCTBEHHbIX MOLLHOCTEN.

2018 rogq PaclumpeHne NpPon3BOACTBa ABYXCOMHOM rodpmpoBaHHom Tpybbl no OD ot 630 go 1200 mm. 3anyck B
NPON3BOACTBO PbKEN ABYXCNONHOM ropupoBaHHON TRyOb! U3 nonuatuneHa SN6 - SN7 anameTpom 368/315
MM. Hadano nporssoacTea rohprpoBaHHON TpyBbl U3 NOAMAPONUIeHa.

2019 rogq PaclumpeHme Npor3BoACTBa rodPUPOBaHHON TRYDbI M3 MOAMMPONUIIEHa C KOSIbLIEBOW XXECTKOCTHIO A0 SN16.

2020 rogq  3anyck B NMPOM3BOACTBO crvpanbHoBUTOM Tpybkl FD SVT 1 konogues FD SVT.

2021 rop, Paclumperme npovssoacTea Konoaues FD SVT: kaHanmsaumoHHbIe, BOOOMPOBOAHbIE, KaGesbHble.



CTAHOAPTbI PABOTbI




CTtaHpapTbl NPON3BOACTBA

MNonunponuneHoBble TRyObl 1 huTuHrin FD nponssoastcsa B cootBeTcTBUMM ¢ [OCT 32415-2013 «Tpybbl HAanopHble U3
TEPMOMNNacToB 1 COeANHUTENBbHBIE AETaNM K HM A9 CUCTEM BOJOCHabXeHMs 1 otonneHus», FTOCT P 53630-2015 «Tpy-
Obl HaMOPHbIE MHOFOCNOMHbIE AN CUCTEM BOAOCHAGXKEHUS 1 OTOMNeHus» 1 TY 22.21.21-001-03637755-2017 «Tpy6bl
HamopHble 1 COeaMHUTENbHbIE AETANN K HAM 13 COMOMMMEpa NPonuieHa ans CUCTEM XOIOAHOMO 1 ropsvero BOAOCHab-
YKEHUST N OTOMNEHNSA». [JaHHbIN TEXHUYECKUA KaTanor COCTaBEH C yHETOM TPeOOBaHWNI BbILLENEPEHNCIEHHbIX HOPMa-

TUBHbIX JOKYMEHTOB.

O6nacTb NpPUMEHEHNS NONUMPONUIIEHOBbIX sz6 N UTUHroB

Ha cerogHsawWHMIA feHb NOAMAPONUIEH SBASETCS Hanbonee pacnpoCTpaHeHHbIM 1 6e30MacHbIM MaTepUanom Kak ang
BHYTPEHHMX TPYDOMPOBOAOB, TaK M AN HAPY>KHBIX MHXXEHEPHbBIX CETEN.

[MNonunponuneHosble TRYObI U PUTUHIM Mapk FD ¢ yCcrnexom UCnonb3yoTCs Mpu YCTPONCTBE MOObIX CaHTEXHUHECKNX
N OTOMUTENBHBIX CUCTEM. C KaKApIM FOAOM YBEMNHYMBAETCS UX MPUMEHEHNE B OPOCUTENBHBIX U OPEHAKHBIX CUCTEMAX
6Gnarogaps BbICOKOM XMMUHYECKOW YCTOMHMBOCTM MaTepuana, yoapHOW BA3KOCTU, CNOCOBHOCTM BblAEPXKMBATb MOBbILLEH-
HOE JaBneHVe, XOPOLLUMM CBapHbIM CBONCTBaM U OIMTENBHOMY CPOKY CIy>KObl 6051ee — 50 neT, B 3aBUCUMOCTU OT BUAA
1 0bnacT NPUMEHEHS.

MNonynapHOCTb NoAMnponuneHoBbIX TRy6 FD 060CcHOBaHAa NX BbICOKMM Ka4eCTBOM, AOCTYMHOW LIEHOW 1 MPOCTOTOM MOH-
Taxa.

Tpybbl 1 uTnHMM 13 nonunponuneHa Tun 3 (PP-R) npegHasHadeHbl ANst CUCTEM BHYTPEHHETO XONOOHOIO W ropsvero
BOOOCHaOXEHMS!, TEMNbIX MOI0B U Pa3BOOKW CUCTEM LIEHTPANBHOIO OTOMNEHNA C paboden TemnepaTypon oo + 95°C, a
TaKxKe 415 TPaHCMOPTUPOBKM CXKaToro BO3AyXa 1 XMMUHYECKM arpeCCUBHbBIX CPe[.

MonMnponuneHoBble TPYObl U PUTUHIA MOXHO UCMONb30BaThb ANs MPOBEAEHWS MUTBLEBOW BOAbI, MOAAYM TEMTOHOCUTENS
K OTOMUTENbHBbIM Mprbopam, apeHaka, Nonmea 1 T.4.

K ToMy e, 4TO SABNAETCA OCOBEHHO LieHHbIM, nonunponuieH Tun 3 (PP-R) npuHaanexxut K knaccy nonnonedurHoB v, Kak
BCe NPELCTaBUTENN STOMO Kacca, ABNAETCH 3KONOMMYECKN YUCTBIM MPOOYKTOM, NMEPEHOCH CBOE Ka4eCTBO Ha N3roToOB-
JIEHHbIE 13 HEro nsgenusi n obecne4dmBasi 6e30MacHOCTb BEAEHWS TEXHONOMMHECKOrO NpoLecca.

Bnarogapsa cnocobHOCTVM MoNMNPONuUIIeHa CBapUBAaTLCH, 3HAYUTENBHO OBNerdaeTcs MpPoLEeCC MOHTaXKa WU3roTOBMEH-
HbIX 13 HEro TPy, a MPOYHOCTb CBapPHbIX COEAUHEHWA COMOCTaBMMa C MPOYHOCTLIO caMux Tpy6. M0 MHEHWIO BEAyLLIMX
CrneumanMcToB, 3TO MO3BOMAET Ha3BaTb MOMMPOMNUIEH OOHVUM U3 CaMbIX MEPCMEKTUBHBIX HA CEMOAHSLUHWA AeHb MaTe-

pu1anoB Ans Npou3BOACTBA TPYO W COEANHUHUTENBHbLIX OETaNeNn.



Knaccudunkauus nonmnponuneHosbiX Tpy6 FD

[nacTrkoBble TPYObl KNACCUPULIMPYIOTCA MO HOMUHANBHOMY AABMEHNIO, KOTOPOe Tpyba MOXET BblAep»kaTb Npu TeM-
nepatype 20°C B Te4eHWe BCEro cpoka akcnyataumm. Kaxkgas 13 BogonpoBOAHbIX (MHXEHEPHbBIX) CUCTEM UMEET CBOU
0COBEHHOCTU, HO OMPEAENSIOLIMMM BENMHYMHAMK NPy Noadope nonmnponuneHoBbix TRyO (PP-R) sersatotca TemnepaTtypa
(°t) n OasneHve (Mla) TennoHocutens.

B 3aBucumMocTy 0T HoMUHanbHoro gaeneHus (PN) MOXXHO onpeaennTb obnacty npumMenerns PP-R Tpy6 mapkun FD:

- PN 10 - gns XBC ¢ HoMmHanbHbiM fgasneHnem 1 MiMa (10,197 krc/cm?)

- PN 16 - ona XBC ¢ HomMuHanbHbIM gasneHvem 1,6 Mla (16,32 krc/cm?)

- PN 20 - ona MBC ¢ HoMuHanbHbIM aaeneHnem 2 Mlla (20,394 krc/cm?)

- PN 25 - ona BC ¢ HoMuHasbHbIM Aasnernem 2,5 MlMa (25,49 krc/cm?)

B 3aBucumocTn ot PN 1 knacca akcnayataumm, K KoTopomy npuHagnexuT PP-R Tpyba mapkn FD, MOXXHO onpenennTb
ONTUMaSTbHYIO TeMMepaTypy ¥ OaBneHne, KOTOPble OOMKHbI MOAOEPXKNBATLCH B TOW UM MHOM BOAOMPOBOAHOM HXKEHEP-
HOW cucTeme. B COOTBETCTBUMM C TPebOoBaHMSAMA, MPELBABASEMbIMN K BOOONPOBOAHLIM CUCTEMAM, MONUMPOMUIEHOBbIE
TPY6bl BbINYCKAKOTCS B HECKOSIbKIX MOAUMDUKALNSX:

- NOAMNPONMAEHOBbIE TPYObI C HOMWHaNbHBLIM AaeneHem PN 10, PN 16, PN 20.

- NMOMAPONUIEHOBbLIE TRYObI apMUPOBaHHbIE CTekNoBONOKHOM PP-R-GF-PP-R Optimum PN 20, PN 25. [nsa coeon-
HeHusa nnacTukosbix TRy FD ¢ metannmvdeckum Tpy6onpoBOAOM UMM pagmaTtopamMy NPUMEHSAIOT KOMOWHUPOBAHHbLIE
OeTanu, UMEIOLLIME B CBOEN KOHCTRYKLMM NaTYHHYIO HUKEMPOBAHHYIO AeTallb C HAPY>XHOW WU BHYTPEHHEN pe3bboi.
Tak Kak coegnHUTENbHbIE KOMBUHMPOBaHHbIE AeTann FD paccynTaHbl Ha gasneHve, npesbilatollee 2,5 Mna, X MOXXHO
1CNob30BaTh AN TPYD ¢ HOMWHaNbHbIM gasneHem ot PN 10 go PN 25.

HopmaTtuBHble [OKYMEHTbI U cepTUdunKaThl

FOCT 32415-2013 «Tpybbl HAaMoOpHbIe U3 TEPMOMIACTOB U COeaUHN-
TeNbHble AETANIN K HAM 7151 CUCTEM BOAOCHAOXKEHNSA U OTOMNEHUS».
FOCT P 53630-2015 «Tpybbl HAMOPHbIE MHOIOCMOWHbIE ON1S1 CUCTEM
BOLAOCHAOXEHNS 1 OTOMIEHNS».

TY 22.21.21-001-03637755-2017 «TpyObl HamopHble 1 COEAVNHU-
TeNbHble AeTaM K HUM 13 COMOIMMEPOB NPOMnUIeHa a1s CUCTEM XO-
IOOHOMO W rOPSiHEro BOAOCHAOXEHWSA 1 OTOMNEHNS .

CIM40-101-96 «[MpoexkTnpoBaHne 1 MOHTaXK TPYOOMPOBOAOB 13 MONU-
nponuneHa «PaHaomM Conoammep».

CIN 41-102-98 «[poeKTnpoBaHne 1 MOHTaXK TPYOOMPOBOAOB CUCTEM
OTOMSIEHNS C UCMOMb30BaHMEM METANIONONMMMEPHBIX (MeTanonacTu-
KOBbIX) TRY6».

CIT 40-102-2000 «[MpoeKTnpoBaHmne 1 MOHTaXK TPyOoNpoBOAOB CUC-
TEM BOAOCHaOXKEHNA 1 KaHaIM3aLUmn U3 MONMMEPHBIX MaTepuanoB».
Cl160.13330.2012 «OTonneHmne, BEHTUAALNA W KOHOWLWMOHNPOBAHMNE
BO34yxa».

CHwI1 3.05.01-85 «BHyTpeHHNe caHNTapHO-TEXHUHECKNE CUCTEMbI».

CHuIM 41-01-2003 «OTonneHune, BEHTUMAUNSA UM KOHOULMOHMPOBA-
HUe».

CH 478-80 «/IHCTpyKUMSt MO MPOEKTUPOBAHWIO 1 MOHTaXKY CETell BOOOCHADXEHNS N KaHammM3aumm 13 nnacTMacCcoBbIX
TPyOG».



Jlabopartopus N0 KOHTPOJIIO KavyecTBa

MockoBckuin 3aBog, FDplast nMeeT coBpeMeHHyto nabopaTopmio Mo KOHTPOSO KadecTBa NPOAYKLMM, OCHALLEHHYHO Npu-
opamun gnst onpeneneHns NPOYHOCTU, TEPMETUHHOCTI, YTO MNO3BOMAET ELLE Ha CTaaun NPOU3BOACTBA UCKITHOHUTL BCe-
BO3MOXXHble aedekTbl. COBCTBEHHAA Hay4Hast NabopaTopusi, OCHALLEHHAS COBPEMEHHBIM 0DOPYAOBAHNEM, MO3BOMAET
Oenatb aHanmM3bl Npob B TeYeHWe OHS.

B nabopatopun perynspHO NPOBOASTCS UCMbITaHNSA MPOLYKLMM, MOATBEP)KOAIOLME €€ BbICOKOE KadecTBO. [Urm-
EHMYEeCKMe CBOWNCTBa TPYO M (hacoHHbIX OeTanen, n3rotoBneHHbiXx Ha MockoBckoM 3aBode FDplast, mooTeep)xaeHbl
cepTdmkaToM [ocyaapCTBEHHOIO KOMUTETA CaHUTapHO-anuaeMmonordeckoro Hagaopa PP (CanlnH 2.1.4.1074-01).
CooTBeTcTBME TPYDO M haCOHHBbIX AeTanen U3 NonMnponuneHa poccunckm ctaHgaptam (TOCT 32415-2013, TOCT P
53630-2015, TY 22.21.21-001.03637755-2017) noarBep>kaeHO cepTtudmkatom focctangapTta Poccun.



NMHOOPMALINA O CbIPbE




Chblipbe

Beca npoaykuma npoussogntcst B cootBetctBUM ¢ [TOCT 32415-2013, TOCT P 53630-2015, TpebosaHuamm DIN
8078/8077 (PPR) n EN ISO 15874. Npu npou3BoacTBe NOAMAPONMAEHOBLIX TPYD 1 hunTuHroB Mapkin FD ncnonb3yeTcs
cbipbe — «Pangom cononnmep» (tTvn 3) Borealis RA-130E.

Mapka nosvnponuneHa RA-130E cneumnanbHo paspaboTtaHa ans npon3BoacTsa TPyd M coequHUTENbHBbIX AeTanem K
HUM, KnaccuuumpyeTcs No MUHUManbHOW onutensHom npoydHocTn (MRS) kak PPR-100.

KomnaHus Borealis — MMpoBOM nnaep v KPynHENLLNN NPOn3BOANTENb MOANAPOMUAEHOBbBIX 1 BICOKOTEXHONOMYHbIX
nonnonednHOBbLIX MaTepranos.

MNonunponuneH «Pangom cononmumep» (tun 3) RA-130E — 5T0 nerkuim 1 npoYHbIi CoONnoaMMep, OTHOCALLMNCA K paspany
TepmonaactoB. OH XUMUYECKN CTOEK K BOMbLUMHCTBY PaCTBOPUTENEN Kak KUCMIOTHOrMO, Tak M LWeoYHOro Tuna
(MpwunoxeHne 1). Ocobbi MHTEPEC MPEACTaBNAET TENNOBAsA YHUBEPCANBHOCTb NOAMMPONMAeHa: TPyDbl U3 HErO 3KC-
nayatupytoTes npu Temnepatypax oT - 10°C 0o + 95°C, KpaTKOBPEMEHHO BbIAEPXMBAKOT MOBbILLEHWE TeMMepaTypbl 40
110°C. bnarogaps an1acTMYHOCT MaTepurana BoAa B MONMNPOMNUIEHOBLIX TRY6axX MOXET 3aMep3aTh, He paspyLuas ux.

Tabnuua 1. MexaHn4eckne n TepMmmuyeckne ceocTea noaunponuneHa Borealis mapku RA-130E

NokazaTenb 3HaveHve

MnoTHocTb cbipbsa PP-R, r/cm? 0,905

VIHoekc Teky4decTu pacnnasa cbipbst PP-R, 710 MuH. 0,25
MuHnmanbHasa anntensHas npoYHocTb MRS cbipba PP-R, MlMa 10
OTHOCUTENBHOE YONMHEHNE MPU pa3pbiBe, % 400
[MNpenen Teky4decTy Npu pacTtsxeHnn, Mlla 30
Mopaynb ynpyroctu, MlMa 900
MNpenen Nnpo4YHOCTM Npu paspbise, MlMa 29
KoadhduupmeHT TennonposogHocTn, BT m/°C 0,24
YnensHas TennoemMkocTb, KIx/kr °C 1,73
KncnopoaonpoHULIaeMocTb, /CM? <0,1

Mapka nonunponuneHa RA-130E knaccuuumpyeTcs No MUHUMAaNbHOM annTenbHom npodHocT MRS (MIMa) kak PPR-
100. 370 xapakTepucTka TPyObl, YACNEHHO PaBHas HAMPSPKEHUIO B CTEHKe TPyObl, BO3HMKAKOLLEMY MPW OEUCTBUAM
MOCTOSIHHOMO BHYTPEHHErO AaBNeHUs, KOTOPOe Tpyba cnocobHa Bblaep»kaTb B TedeHue 50 neT npu TemnepaTtype 20 °C
C y4eToM KoadhduLmMeHTa 3anaca npoYHOCTH, paBHoro 1,25. Nog 3TMM MOHUMAaEeTCa CMocOBHOCTb MaTepuana Tpyobl
COXPaHATb K KOHLLY MpeanonaraeMoro Cpoka cny»k6bl Takom 3anac NpoYHOCTU Tpy6onpoBoda, HTobbl OH MNPy COBNKAEHUN
YCIOBWIA 3KCMNJTyaTalMOHHOMO NepUoAa rapaHTUPOBa elle HaAeXHOEe NCMOMHEHNE CBOVIX PaboUmx doyHKLIWA.

PPR-100 no cpaBHeHuto ¢ PPR-80 o6nagaeT psaoM NpenMyLLECTB: MOBbILIEHHOM TEPMOCTONKOCTBIO, OTCYTCTBMEM e-
KOro 3anaxa, YnyyLeHHOM yaapHOW NpOYHOCTBLIO, 06/1a4aeT BbICOKUM COMPOTMBAEHNEM K BO3OENCTBUIO arPeCCUBHbBIX
cpen, obnagaeT BbICOKMM MokasaTtenem CcBapmBaeMocTu (cornacHo ctanaapTty DVS 2203). MNonunponnneH Borealis RA-
130E (PPR-100) xapakTepnayetca 605ee BbICOKMMU SHAYEHNAMN MaKCUMAasIbHOMO 3KCMyaTaLMOHHOro AaBneHnd. 370
03Ha4aeT, YTO TPYOOMNPOBOAbI, MPOU3BEAEHHbIE U3 3TOMO MaTepwana, 6yayT 6bonee 4ONroBEYHbIMN, HYeM TPy6ONpPOBOAb!
13 nonunponuneHa PPR-80 npu skcnnyatauym no BCEM OCHOBHBLIM XapaKTepucTukam: Temneparypa, AaBfeHne, Kon-
KOCTb, pacLUMpeHNne.

Pangom cononumep (Tvn 3) Borealis RA-130E (PPR-100) obnagaet 6onee BbICOKOM TEPMOCTONKOCTHIO, UMEET MPENMY-
LeCTBa Npu SKCryaTaumm B Hanbosee »eCTKNX YCNOBUAX — B CUCTEMAX OTOMIEHWS 11 ropsiHero BogocHabxeHns. Cpok
cny>6bl Tpy6onposoaos 13 PPR-100 Ha 25-30% 6onbLue, 4em y Tpyd 1 UTUHIoB, Npomn3BeaeHHbIX 13 PPR-80.



NMPEUMMYLLUECTBA NPOAYKLUWUWU FD




MpeumyuwecTsa noamnponuneHosbiX TPy6 n ontmHros FD
_______________________________________________________________________________________________________________________|

MNonunponuneHoBble TPYObl U GUTUHIKM FD - aTO coBpemMeHHas anbTepHaTiBa OLUMHKOBAHHbIM, CTaslbHbIM U YyTyH-
HbIM TpybaMm. 3a nocnegHve AecAaTUNeTus TpybonpoBOdbl U3 MOAUAPONUAEHA MONYHUNN LUMPOKYIO MOMYAsiPHOCTb
cpeom NpodecCcnoHanoB-MOHTaXKHNKOB U 0ObIYHbIX MOTPEOUTENEN 3a PSA HEOCTOPUMBIX MPEUMYLLIECTB.

OKOJNIOrM4YHOCTb
® MonunponuneH XMMMHECKN CTOEK U He OKasblBaeT BUSHUS Ha Ka4eCTBO U COCTaB TPAHCMOPTUMPYEMOM BOAbI.

® Ha noBepxHOCTW TPYObI, MMEIOLLIER HeMOCPeACTBEHHbIN KOHTAKT C BOAOW, He 00pasyeTcst OTNOXKEHUA. BHyTpeH-
HUIA gvameTp TPyH He YMEHbLLAeTCst C TeHEeHNEeM BPEMEHMW.

® [MonunponuneHoBble TPybbl FD He MOaBEP>KEHBI KOPPO3UN.
® He paspyluatoTcs nom BO3AENCTBMEM KUCOT, pacTBOPUTENEN 1 6ONBLUMHCTBA XUMUHYECKNX PEAreHTOB.

¢ OTCcyTCTBME 3NEKTPUHECKON NPOBOAMMOCTM (HE MPOBOAAT BNy KaaroLLmMe TOKMN).

Jlerknih MoHTax

® MoHTaXX NONMNPONUAEHOBbLIX TPYD OCYLLECTBNAETCS B 2-4 pa3a ObicTpee, YeM cTanbHbiX. CoeamHeHne Tpyb ¢
duTrHramm FD Manbix pasmMepoB 3aHUMAET BCEMO HECKONBKO MUHYT.

® CoeanHeHve Tpy6 ¢ huTHrammn FD oCyLLIeCTBASIETCS 3a cHeT Nonndy3MOHHON CBapKX, KOTopas co34aeT MOHO-
JINTHOE coeauHeHue.

® Bec nonunponuneHoBoro Tpy6onposoaa Ao 9 pas MeHblle MeTanMM4ecKon KOHCTPYKLUK, 6rarogapst YHemy cy-

LLeCTBEHHO CHMXXaroTCHA TPaAHCMNOPTHO-CKNaaCKne pacxoibl N TOYOOEMKOCTb MOHTaxKa.

JAonroBe4HOCTb

¢ MoavnponuneHoBble TPyObl FD nmetoT 6onee onnTenbHbIN CPOK CAY>KObl MO CPABHEHWIO C APYrUMK TpyBamu, npu
YCNOBUM NPaBUIbHOrO MOHTaXKa 1 akcnyaTaumm. Cpok akcnnyataummn ToybonpoBOAa XON04HOMO BOAOCHAOKEHS

cocTaBnsieT 6onee 50 NeT, a ropsYvero BogocHabxeHus — 6onee 25 ner.

MpocToTa o6cny>XnBaHus
® Bbonee H13Kas TeNNoNPOBOAHOCTb — OTCYTCTBME MOTEPU TEMa, YTo AaeT BO3MOXXHOCTb HE MPUMEHSATH 30NALMIO TPYO.

¢ [MonunponuneHoBble Tpydbl U uUTMHMM FD obnagatoT akyCTUHeCKOM N30AsuUMen (3ByKOMOMNOLLEHNEM) — racaT
nepegady LWyMOB, BO3HUKAKOLLMX MPWY MPOTeKaHUM BOAbl MO Tpybam 1 putuHram.

® [MoamnponuneHoBble TPY6bl N hUTUHIM FD XOpOLLO NepeHOCAT nepenaabl TeMnepaTtypbl. Pabodee gaBneHne B
3aBUCKMMOCTM OT MapKUPOBKK TpyDObl BapbmpyeTcs oT 10 go 25 Mra.

* MonunponuneHoBble TPyObl FD NMEtOT XOPOLLYIO MEXaHNHECKYIO MPOYHOCTb B OTAMYME OT METaNIONNaCcTUKOBbLIX TRYO.

OKOHOMUYHOCTb
® CooTHOLLEHMe LeHbl 1 KadecTBa AenaeT NoannponmuieHoBYo NPoayKLUmio Mapkn FD yHUKansHOMN.

® CTOMMOCTb MONMMPONMAEHOBLIX TPY6 1 nTuHroB FD B ABa pasa MeHbLUIe METaNNOoMNIaCTMKOBBIX Y METaTMHYECKNX
aHasoroB.

¢ O6uasa CTOMMOCTb MOHTaXKa MOSMAPONUAEHOBbLIX TPYO 1 OUTUHIOB FD MeHbLLe, YeM y Tpyb 1 (DUTUHIOB, N3roTOB-
NEHHbIX 13 APYrnx MaTepuanos.

® OKOHOMUS Terna NPy TPaHCMOPTUPOBKE ropsivelt Bofdbl B MOAMAPONUNeHoBbIX Tpybax coctaenseT oT 10% 0o 20%.
® [NonunponuneHoBble TPYyObl He TPEBYIOT AOMOMHUTESbHbIX PACXOO0B Ha MOKPACKY, TEMJIO- 1 3BYKOU30MSALMIO.

® Pacxofpbl Ha TPaHCMOPTUPOBKY 1 CKNaOMpoBaHe NonMnponnMieHoBol npodyKum FD Ha NopsidoK MeHbLLe, YemM Me-
TanIM4eCKon NPOAYKLMN.



Mpenmywectsa npogykuun FD

¢ Camblll LULMPOKUI aCCOPTUMEHT NponaBoammMon B Poccun npoaykumm ot 20 go 160 guametpa.

® B npousBoACTBe MOAMMPONUIEHOBOW NPOoayKUMm FD 1Mcnonb3yeTcs chipbe fyullen CheumannavpoBaHHOM MapKkm
nonvnponuneHa Borealis RA - 130E (PuHnaHgns) «PaHgom cononmumep» (tun 3).

® [MonunponuneHoBad Npoaykums Mapkn FD nponssognTcd B cepoM 1 6e10M LBETE.

® Mpopykumnsa mapkn FD nponssognTca 13 nonunponuneHa mapkn RA-130E, koTopas knaccuduumpyeTcst no Mu-
HUManbHoW anuTtensHom npodHocTn (MRS) kak PPR-100.

¢ Mpoanykuna mapkn FD 13 nonunponunieHa o6nagaeT noBbILUEHHOW TEPMOCTOMKOCTbLIO U YJy4LIEHHO yaapHOWN
MPOYHOCTLIO.

® Mpoaykumsa mapkn FD xapakTepnayeTcsi cnoco6HOCThIO BbiAepXXuBaTb 60see BbICOKOE AaBneHune npu 6onee
BbICOKMX TemnepaTypax.

® Mpoaykums FD nponssogntcs 13 nonunponunena cornacHo FOCT 32415-2013, DIN 8078 n EN ISO 15874. Bce
Tpy6bl Mapky FD npons3BoasaTcs 63 yMeHbLUEeHUS TOJIWMHbI CTEHKMN.

I'Ipemmxu.l,eCTBa paboTbl ¢ MockoBcknm 3aBogom FDplast

¢ [nbkasa cnuctema CKuaoK 1 npo3padHas LeHoBast NoaMTrKa.

¢ [dunepam BbloaeTcs ouumanbHbIi CepTUdUKaT, NOATBEPXXAAIOLLMIN CTATYyC KOMMAHUN.

® BO3MOXXHOCTb 3aKpernneHns 3a aMaepom TeEPPUTOPUN MPUCYTCTBUA KOMAaHnK (06nacTb, PEMMOH, TOPOL).
® NHdbopmaumsa o gunepe pasMellasTca Ha cante www.fdplast.ru, nepeHanpaBnatoTCa BXOOALNE KINEHTHI.
¢ CucTtemMa pes3epBrpPOBaHNa TEHAEPOB, MPOEKTOB, OO BEKTOB.

® NpenocTaBAseTCst MOMHbIN KOMMANEKT TEXHUYECKOW OOKYMEHTALMKW (TEXHUYECKME MacnopTa, KaTanori, pyKOBOACTBA,
cepTurKaThl, NpeseHTaumm 1 T.4.).

® TexHu4eckas nogaep»Kka 1 KOHCYNbTUpoBaHue no npoaykuun FD.

® [MpenocTaBnseTcsa MapKETUHIoBas Noaaep Kka: nevaTHas NPoayKUMs (kaTanoru, 6poLUtopbl, TMCTOBKK), 06pasLbl
npoayKumm, BaHHepbl, CTeHAbI.

® OTcpouka nnaTexxa npu NOCTOsIHHOW paboTe.

° ﬂpe,D,OCTaBJ'IeHI/Ie KOMMNaHn-gnnepy nepcoHaJibHOro MeHeg>xepa.
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CTtpouTtenbHble 0O0BbEKThI
|

Mcnonb3oBaHne nonunponuneHoBbliX Tpyd n comtuHros FD
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ACCOPTUMEHT NMPOAYKLUUW




MonunponuneHossblie TPy6blI FD
_______________________________________________________________________________________________________________________|

TPYBA PN 10
Apr., Apr., OvameTp, D, TonwwmHa KonuyectBo B
cepblii UBET | Genbii UBET MM CTEHKN, t, Mm ynaKoBKe, LUT.
1702 2702 20 1,9 180
1703 2703 25 2,3 120
1704 2704 32 3,0 80
1705 2705 40 3,7 48
1706 2706 50 4,6 32
1707 2707 63 5,8 20
1708 2708 75 6,8 12
1709 2709 Q0 8,2 8
1700 2700 110 10 4
- 2661 125 11,4 4
- - 2662 140 12,7 4
- 2663 160 14,6 4
TPYBA PN 16
Apr., Apr., OvameTp, D, TonwwmHa KonuyectBo B
cepblii UBET | Genbii UBET MM CTEHKM, t, MM ynakoBKe, LUT.
1712 - 20 2,8 180
1713 - 25 3,5 120
1714 - 32 4,5 80
1715 - 40 5,6 48
1716 - 50 6,9 32
1717 - 63 8,7 20
TPYBA PN 20
Apr., Apr., OvameTp, D, TonwwmHa KonuyectBo B
cepblii UBET | Genbii UBET MM CTEHKM, t, MM ynaKoBKe, LUT.
- 2721 16 2,7 260
1722 2722 20 3,4 180
1723 2723 25 4,2 120
1724 2724 32 5,4 80
1725 2725 40 6,7 48
1726 2726 50 8,4 32
‘ 1727 2727 63 10,5 20
| . 1728 2728 75 12,5 12
1729 2729 90 15 8
1720 2720 110 18,3 4
- 2651 125 20,8 4
) - 2652 140 23,3 4
SN S - 2653 160 26,6 4
; 7094 8094 20 3,4 90
5 7095 8095 25 4,2 60
7096 8096 32 5,4 40
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ApT.,

ApT.,

OnameTp, D,

TPYBA PN 20 OPTIMUM SDR 7,4 (APMVIPOBAHHAA CTEKJTOBOJTOKHOM)

TonwmHa

Konuyectso B

cepbiii UBeT | 6enblii LBET MM CTEeHKUu, t, MM | ynakoBke, LUT.
8671 20 2,8
7672 8672 25 3,5 120
7673 8673 32 4.5 80
7674 8674 40 5,6 48
7675 8675 50 6,9 32
7676 8676 63 8,6 20
7677 8677 75 10,3 12
- 8678 90 12,3 8
- 8679 110 15,1 4
- 8680 125 17,1 4
- 8681 140 19,2 4
- 8682 160 21,9 4
TPYBA PN 20 OPTIMUM SDR 7,4 2 meTpa
7090 8090 20 2,8
7092 8091 25 3,5 60
7097 8097 32 4.5 40

TPYBA PN 25 OPTIMUM SDR 6 (APMINPOBAHHAA CTEKJTOBOJIOKHOM)
ApT.,

cepblil UBET

ApT.,
6enbi LBET

OwnawmeTp, D,

TonwmHa

MM CTEeHKu, t, Mm

KonnyectBo B
ynakoBKe, LUT.

7683 8683 20 3,4 180
7684 8684 25 4,2 120
7685 8685 32 5,4 80
7686 8686 40 6,7 48
7687 8687 50 8,4 32
7688 8688 63 10,5 20
7689 8689 75 12,5 12

- 8690 90 15 8

- 8691 110 18,3 4

- 8692 125 20,8 4

- 8693 140 23,3 4

- 8694 160 26,6 4

- 8092 20 3,4 90

- 8093 25 4,2 60

- 8098 32 5,4 40

TPYBA B BYXTE
A[.3T., AQT., HomuHanbHoe DnameTp, ByxTa, M
cepbiii LuBeT 6enbi UBET [aBlieHne D, Mmm

1541 2541 PN 10 16 100
1551 2551 PN 10 16 200
1542 2542 PN 10 20 100
1552 2552 PN 10 20 200

- 2543 PN 10 25 100
1553 2553 PN 10 25 220

- 2553/1 PN 10 25 224
1561 2561 PN 16 16 100
1571 2571 PN 16 16 200
1562 2562 PN 16 20 100
1572 2572 PN 16 20 200

- 2556 PN 16 25 220

- 2587 PN 16 25 222
1581 2581 PN 20 16 100
1583 2583 PN 20 16 200
1582 2582 PN 20 20 100
1584 2584 PN 20 20 200

- 2586 PN 20 25 222




MonunponuneHosble putnHru FD

MY®TA

Apr., ApT., ‘ Tunopasmep, ‘ ‘ KonunyectBo B

o o L, mm

cepbin LBET 6enbin LBET D, Mmm KopoOkKe, LUT.

10101 20101 20 32 800
10102 20102 25 34 500
10103 20103 32 39,1 250
10104 20104 40 43,2 150
10105 20105 50 47,2 80
10106 20106 63 52,5 60
10107 20107 75 65 32
10108 20108 20 69 24
10109 20109 110 77 12
10110 20110 125 85 6

- 20111 140 PN 10 91,5 9

- 20113 160 PN 10 100 4

- 20112 140 PN 25 91,5 6

- 20114 160 PN 25 100 4

MY®TA KOMBUHUPOBAHHASA C HAPY>XHOW PE3bBOWA
ApT., Apr., ‘ Tunopasmep, Konun4yecteo B

L, mm

cepblil uBeT 6enbin UBET D, Mmm KOpoOKe, LUT.

10501 20501 20x1/2” 33 200
10502 20502 20x3/4” 40 100
10503 20503 20x1” 44 100
10504 20504 25x1/2” 40,5 200
10505 20505 25x3/4” 45 200
10506 20506 25x1” 44 100
10507 20507 25x5/4” 47 60

10508 20508 32x1/2” 35,5 200
10509 20509 32x3/4” 42 100
10510 20510 32x1” 40 100
10511 20511 32x5/4” 47 40

MY®TA KOMBUHUPOBAHHASA C BHYTPEHHE PE3bBOW

Apr., ApT., ‘ Tunopasmep, ‘ ‘ KonunyectBo B
o o L, mm
cepbin LBET 6enbin UBET D, Mmm ’ KOpoOKe, LuT.
20x1/2”

10402 20402 20x3/4” 42 100
10403 20403 20x1” 55 100
10404 20404 25x1/2” 40,5 100
10405 20405 25x3/4” 44 100
10406 20406 25x1” 49 100
10407 20407 25x5/4” 56 60
10408 20408 32x1/2” 38 200
10409 20409 32x3/4” 41 100
10410 20410 32x1” 55 60
10411 20411 32x5/4” 55 60
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D1

D2| 1

r | D1

MY®TA NEPEXOOHAA

Apr., ApT., Tunopasmep, KonuyectBo B
Ccepblil UBET 6enbin LBET D1, D2, mm KOpooOkKe, LUT.
10201 20201 25x20 35 400
10202 20202 32x20 36,5 250
10203 20203 32x25 39 250
10204 20204 40x20 39 150
10205 20205 40x25 39 150
10206 20206 40x32/63x32 43 100
10207 20207 50x40 46,5 75
10208 20208 63x50 57 50

MY®TA NEPEXOOHASA BHYTP/HAPYX.

Apr., ApT., Tunopasmep, KonuyectBo B
o o L, Mmm
cepbin LBET 6enbin UBET D1, D2, mm KOpoObKe, LUT.
25x20
10302 20302 32x20 38 500
10303 20303 32x25 42 400
10304 20304 40x20 46 200
10305 20305 40x25 46,5 200
10306 20306 40x32 46 200
10307 20307 50x20 47 150
10308 20308 50x25 49 150
10309 20309 50x32 49 100
10310 20310 50x40 48 150
10311 20311 63x20 65 100
10312 20312 63x25 56 100
10313 20313 63x40 53 100
10314 20314 63x50 52,5 80
10315 20315 75x50 55,5 64
10316 20316 75x63 65,5 48
10317 20317 90x63 60 36
10318 20318 90x75 72 27
10319 20319 110x63 73 24
10320 20320 110x75 75 24
10321 20321 110x90 81 16
10322 20322 125x63 79,5 16
10323 20323 125x75 79 16
10324 20324 125x90 80 16
10325 20325 125x110 94,5 9
- 20326 140x125 104,5 6
- 20327 160x125 101,5 6
- 20328 160x140 116 4

MY®TA NMEPEXOOHASA C METAJIJIMMECKOIN BCTABKON N HAKUAHOW TAVKOW

ApT., AprT., Tunopasmep, L. Mm KonuyectBo B
cepbii UBeT 6enbin LUBET D, mm ’ KOpPOOGKe, LUT.

10816 20816 20x1/2” 52 200

10817 20817 20x3/4” 64 200




MY®TA PASBEMHAS C BHYTPEHHEW PE3bBEOW HUKEJTMPOBAHHAS
ApT., ApT., Tunopasmep,

KonuyectBo B
KOpOOKe, LUT.

L, mm

cepbln LBeT 6enbin uBeT D, Mm

10601 20601 20x1/2” 35 200
10602 20602 20x3/4” 42 150
10603 20603 20x1” 45 60
10604 20604 25x1/2” 42 100
10605 20605 25x3/4” 42 100
10606 20606 25x1” 46,5 75
10607 20607 25x5/4” 46 30
10608 20608 32x3/4” 43 60
10609 20609 32x1” 44,5 60
10610 20610 32x5/4” 48 30
10611 20611 40x5/4” 47,5 30
10612 20612 50x6/4" 52,5 20
10613 20613 63x2” 64 10

MY®TA PASBEMHAS C HAPY>XHOW PE3bBEON HUKEJIMPOBAHHASA

KonunyectBo B

AprT., Apr., Tunopaswmep,
< < L, mm
cepbin UBET 6enbin UBET D, mm KOpooOKe, LuT.

10701 20701 20x1/2” 46 150
10702 20702 20x3/4” 54 100
10703 20703 20x1” 58 60
10704 20704 25x1/2” 51 100
10705 20705 25x3/4” 53 100
10706 20706 25x1” 60,5 75
10707 20707 25x5/4” 63,5 30
10708 20708 32x3/4” 54 60
10709 20709 32x1” 58 60
10710 20710 32x5/4" 64 30
10711 20711 40x5/4” 63,5 30
10712 20712 50x6/4” 73 20
10713 20713 B63x2” 88 10

MY®TA C HAKUOHOWN FANKOW
Apr., ApTt., Tunopasmep,

Konnyectso B

6enbin UBET KopooOkKe, LUT.

L, mm

CcepbIil LBET D, mm

10801 20801 20x1/2” 55 150
10802 20802 20x3/4” 67 150
10803 20803 20x1” 75 100
10804 20804 25x1/2” 60 100
10805 20805 25x3/4” 70 100
10806 20806 25x1” 74 100
10807 20807 25x5/4” 77 50
10808 20808 32x3/4” 69 100
10809 20809 32x1” 77 50
10810 20810 32x5/4” 78 50
10811 20811 40x3/4” 72 75
10812 20812 40x1” 78 75
10813 20813 40x5/4” 81 50
MydTa ¢ HakngHoM rankon n/nNnomoy
10814 20814 20x3/4” 67 150
10815 20815 25x3/4” 70 100
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MY®TA KOMBUHUPOBAHHASI C BHYTPEHHEN PE3bBOW MO, KNOY
Apr,,

cepblil UBET

ApT.,

6enbi LBET

Tunopasmep,

D, mm

L, Mmm ‘

KonuyectBo B
Kopoobke, LUT.

10412 20412 20x1/2” 35 200
10413 20413 40x5/4” 47 30
10414 20414 50x6/4” 52 30
10415 20415 63x2” 58 16

MY®TA KOMBUHUPOBAHHASA C HAPY>KHOW PE3bBOW NMOp, KoY

ApT.,

cepblil uBeT

Apr.,

6enbin uBeT

‘ Tunopasmep,

D, Mmm

KonunyectBo B
KopoOkKe, LuT.

10512 20512 20x1/2” 33 200
10513 20513 40x5/4” 48 30
10514 20514 50x6/4” 49,5 30
10515 20515 63x2” 57 16
TPONHUK
AprT., ApT., Tunopasmep, KonunyectBo B
< < L, mm
cepbin uBeT 6enbi UBET D, Mmm KOpOo6Ke, LuT.
10901 20901 20 50 300
10902 20902 25 58 200
10903 20903 32 68 100
10904 20904 40 82 50
10905 20905 50 114 30
10906 20906 63 118 21
10907 20907 75 118 12
10908 20908 90 136 8
10909 20909 110 167 4
- 20910 125 PN 10 178,5 4
- 20912 140 PN 10 197,5 2
- 20914 160 PN 10 223,5 1
- 20911 125 PN 25 187 2
- 20913 140 PN 25 194,5 2
- 20915 160 PN 25 236 1




TPOWHWK NEPEXOOHON

KonnyecTtBo B

Apr., ApT., Tunopasmep, D1,
o o L, Mm
cepbin LBET 6enbin UBET D2, mm KopooOkKe, LuT.
11001 21001 20x25x20 55 300
11002 21002 20x32x20 55 200
11003 21003 20x40x20 55 125
11004 21004 25x20x25 62 150
11005 21005 25x32x25 56 150
11006 21006 25x40x25 56 100
11007 21007 32x20x32 56 150
11008 21008 32x25x32 60 150
11009 21009 32x40x32 60 60
11010 21010 32x50x32 60 60
11011 21011 40x20x40 60 100
11012 21012 40x25x40 65 80
11013 21013 40x32x40 82 45
11014 21014 50x20x50 100 30
11015 21015 50x25x50 100 30
11016 21016 50x32x50 100 30
11017 21017 50x40x50 100 30
11018 21018 63x20x63 125 18
11019 21019 B63x25x63 125 18
11020 21020 63x32x63 125 18
11021 21021 63x40x63 125 18
11022 21022 63x50x63 125 18
11023 21023 75x20x75 150 12
11024 21024 75x25x75 150 12
11025 21025 75x32x75 150 12
11026 21026 75x40x75 150 12
11027 21027 75x50x75 150 12
11028 21028 75x63x75 150 12
11029 21029 90x20x90 158 10
11030 21030 90x25x90 158 10
11031 21031 90x32x90 158 10
11032 21032 90x40x90 158 10
11033 21033 90x50x90 158 8
11034 21034 90x63x90 158 8
11035 21035 90x75x90 158 8
11036 21036 110x20x110 184 4
11037 21037 110x25x110 184 4
11038 21038 110x32x110 184 4
11039 21039 110x40x110 184 4
11040 21040 110x50x110 184 4
11041 21041 110x63x110 184 4
11042 21042 110x75x110 184 4
11043 21043 110x90x110 184 4
- 21044 125x20x125 PN 10 208 4
- 21046 125x25x125 PN 10 208 4
- 21048 125x32x125 PN 10 208 4
- 21050 125x40x125 PN 10 208 4
- 21052 125x50x125 PN 10 208 4
- 21054 125x63x125 PN 10 208 4
- 21056 125x75x125 PN 10 208 4
- 21058 125x90x125 PN 10 208 4
- 21060 125x110x125 PN 10 208 4
- 21062 140x20x140 PN 10 229 2
- 21064 140x25x140 PN 10 229 2
- 21066 140x32x140 PN 10 229 2
- 21068 140x40x140 PN 10 229 2
- 21070 140x50x140 PN 10 229 2
- 21072 140x63x140 PN 10 229 2
- 21075 140x75x140 PN 10 229 2
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TPOMHWK NEPEXOHON

ApT., AprT., Tunopasmep, D1, M Konun4yectBo B

cepblil UBET 6enbin UBET D2, mm KopoOkKe, LUT.

21076 140x90x140 PN 10 229 2
- 21078 140x110x140 PN 10 229 2
- 21080 140x125x140 PN 10 229 2
- 21083 160x20x160 PN 10 260 1
- 21085 160x25x160 PN 10 260 1
- 21087 160x32x160 PN 10 260 1
- 21089 160x40x160 PN 10 260 1
- 21091 160x50x160 PN 10 260 1
- 21093 160x63x160 PN 10 260 1
- 21095 160x75x160 PN 10 260 1
- 21097 160x90x160 PN 10 260 1
- 21099 160x110x160 PN 10 260 1
- 21101 160x125x160 PN 10 260 1
- 21103 160x140x160 PN 10 260 1
- 21045 125x20x125 PN 25 210 3
- 21047 125x25x125 PN 25 210 3
- 21049 125x32x125 PN 25 210 3
- 21051 125x40x125 PN 25 210 3
- 21053 125x50x125 PN 25 210 3
- 21055 125x63x125 PN 25 210 3
- 21057 125x75x125 PN 25 210 3
- 21059 125x90x125 PN 25 210 3
- 21061 125x110x125 PN 25 210 2
- 21063 140x20x140 PN 25 230 2
- 21065 140x25x140 PN 25 230 2
- 21067 140x32x140 PN 25 230 2
- 21069 140x40x140 PN 25 230 2
- 21071 140x50x140 PN 25 230 2
- 21073 140x63x140 PN 25 230 2
- 21074 140x75x140 PN 25 230 2
- 21077 140x90x140 PN 25 230 2
- 21079 140x110x140 PN 25 230 2
- 21081 140x125x140 PN 25 230 2
- 21082 160x20x160 PN 25 260 1
- 21084 160x25x160 PN 25 260 1
- 21086 160x32x160 PN 25 260 1
- 21088 160x40x160 PN 25 260 1
- 21090 160x50x160 PN 25 260 1
- 21092 160x63x160 PN 25 260 1
- 21094 160x75x160 PN 25 260 1
- 21096 160x90x160 PN 25 260 1
- 21098 160x110x160 PN 25 260 1
- 21100 160x125x160 PN 25 260 1
- 21102 160x140x160 PN 25 260 1

TPOWHUK HACTEHHbI C BHYTPEHHEN PE3bBEOW
AprT., ApT., Tunopasmep, KonunyectBo B

cepblil UBET 6enbin UBET D, Mmm KopoOkKe, LuT.
11311 21311 20x1/2” 49,5 60




TPOVHUK KOMBUHUPOBAHHbIV C BHYTPEHHEWN PE3bBON
ApT., ApT,, Tunopaswmep,

KonunyectBo B
KOpOOKe, LUT.

L, mm

cepblil UBET 6enbiin uBeT D, mm

11301 21301 20x1/2” 52 100
11302 21302 20x3/4” 61 80
11303 21303 25x1/2” 66 80
11304 21304 25x3/4” 67 60
11305 21305 32x1/2” 62 60
11306 21306 32x3/4” 66 60
11307 21307 32x1” 80 40
11308 21308 40x3/4” 77 30
11309 21309 40x1” 84 25
11310 21310 40x5/4” 84 25

TPONHUK KOMBUHUPOBAHHbIW C HAPY>XHOI PE3bEOI
ApT., AprT., Tunopasmep,

KonuyectBo B
KOpOOKe, LUT.

cepbii UBeT D, mm

< L, mm
6enbin LUBET

11401 21401 20x1/2” 54 100
11402 21402 20x3/4” 60 80
11403 21403 25x1/2” 66 80
11404 21404 25x3/4” 66 60
11405 21405 32x1/2” 60 60
11406 21406 32x3/4” 62 60
11407 21407 32x1” 74 40
11408 21408 40x3/4” 77 30
11409 21409 40x1” 84 25
11410 21410 40x5/4” 85 25
YIOJIbHUK 45°

AprT., Apr., Tunopasmep, KonuyectBo B

o - L, mm

cepbin LBET 6enbin LBET D, mm KOpoOKe, LUT.

11601 21601 20 43 600
11602 21602 25 48,7 400
11603 21603 32 61 200
11604 21604 40 72,5 90
11605 21605 50 88 50
11606 21606 63 110 30
11607 21607 75 116 18
11608 21608 90 133 12
11609 21609 110 155 6
11610 21610 125 183 4

- 21611 140 PN 10 198,5 2

- 21613 160 PN 10 227 1

- 21612 140 PN 25 206,5 2

- 21614 160 PN 25 233,5 1
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D2

ﬁ'm

YIOJIbHUK 90°
ApT., ApT., ‘ Tunopasmep,

KonuyectBo B
KOpOOKe, LUT.

‘ L, mm ‘

cepblil UBET 6enbin uBeT D, Mm

11501 21501 20 38 500
11502 21502 25 45,5 300
11503 21503 32 54,5 150
11504 21504 40 66 80
11505 21505 50 79,3 40
11506 21506 63 96,5 24
11507 21507 75 116 16
11508 21508 90 133 8
11509 21509 110 155 4
11510 21510 125 183 2
- 21511 140 PN 10 198,5 2
- 21513 160 PN 10 227 1
- 215612 140 PN 25 206,5 2
- 21514 160 PN 25 233,5 1

YrOJIbHMK 90° NEPEXOQHON

Apr., Apr., ‘ Tunopaswmep, ‘ ‘ Konnyecteo B
o - L, mm

cepbin LBET 6enbin LBET D1, D2, mm KOpoOKe, LUT.
11704 21704 20x25 45 250
11705 21705 20x32 47 200
11706 21706 20x40 48 200
11707 21707 25x32 54 200
11708 21708 25x40 54 100
11709 21709 32x40 61 100

YrOJIbHUK 90° C HAKUAHOW FANKON

KonuyectBo B

ApT., ApT., ‘ Tunopaswmep, ‘ L ‘
9 o MM
cepbin LBeT 6enbin UBET D, mm ’ KopoobkKe, LUT.

12001 22001 20x1/2” 68 150
12002 22002 20x3/4” 75 100
12003 22003 20x1” 82 100
12004 22004 25x3/4” 76 100
12005 22005 25x1” 85 100
12006 22006 25x5/4” 93 50
12007 22007 32x3/4” 84 100
12008 22008 32x1” 90 75
12009 22009 32x5/4” 94 50
12010 22010 40x3/4” 93 60




YIONIbHUK 90° BHYTP./HAPYX.

ApT., Apr., Tunopasmep, Konn4yectso B
cepblil UBET 6enbin UBET D, mm KOopooOkKe, LUT.
11701 21701 20 44 500
11702 21702 25 53 250
11703 21703 32 60 125

YIOJIbHUK 90° KOMBUHUPOBAHHbIN C HAPY>XHOW PE3bBOW

Apr., ApT., Tunopasmep, ‘ ‘ KonuyectBo B
o o L, mm

cepbin UBET 6enbin UBET D, Mmm ’ KopoOkKe, LuT.
11901 21901 20x1/2” 49 150
11902 21902 20x3/4” 59 75
11903 21903 25x1/2” 54 100

| 11904 21904 25x3/4” 59 60
] 11905 21905 32x3/4” 71 60

11906 21906 32x1” 71 40

YIONbHUK 90° KOMBUHUPOBAHHbIV C BHYTPEHHEW PE3bBOW

Apr.,

ApT.,

Tunopasmep,

Konnyectso B

o o ‘ L, Mm ‘
cepbin LBET 6enbin UBET D, mm KopoObke, LuT.
11810 21810 20x1/2” 47 200
11811 21811 20x3/4” 58 75
11812 21812 25x1/2” 47 100
11813 21813 25x3/4” 58 75
11814 21814 32x3/4” 70 75
11815 21815 32x1” 72 40

YrONlbHUK 90° HACTEHHbIN C BHYTPEHHEN PE3bEO 1 TPOUHbIM
KPEMJEHWUEM
Tunopaswmep,
D, mm
20x1/2”

Apr.,
cepblil uBeT

KonunyectBo B

ApT.,
KOopobKe, LT.

6enbin UBET

‘ L, mm ‘
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YIONbHUK 90° HACTEHHbI C BHYTPEHHEW PE3bBOW

Apr., ApT., Tunopaswmep, Konunyecteo B
cepblil uBeT 6enbin UBET D, mm Kopobke, LUT.
20x1/2”

12103 22103 20x3/4” 51 100
12104 22104 25x1/2” 54 75
12105 22105 25x3/4” 54 50

YrOJIbHUK 90° HACTEHHbIV C HAPY>XHOW PE3bBON

Apr., ApT., Tunopasmep, KonuyectBo B
Cepblil LBET 6enbin UBET D, mm KopooOkKe, LUT.
12106 22106 20x1/2” 48 75
12107 22107 20x3/4” 48 60
12108 22108 25x1/2” 48 75
12109 22109 25x3/4” 48 60
KPECTOBUHA
ApT., Apr., Tunopasmep, Konn4yectso B
cepblil uBeT 6enbin UBET D, Mmm KOpooOKe, LuT.
12201 22201 20 50,5 200
12202 22202 25 58 125
12203 22203 32 70 50
12204 22204 40 81 40
12205 22205 50 103 30

KPAH LLLAPOBOW 3KCTPA

AprT., ApT., Tunopasmep,
cepbii LUBET 6enbin LBET D, Mmm

KonunyectBo B
KOpOOKe, LUT.

‘ L, mm ‘




ApT.,

KPAH MIACTUKOBbIN LUAPOBOWM

Tunopasmep,

KonnyecTtBo B

Apr., ‘ ‘ ‘
o o L, Mm
cepbin UBET 6enbin LBET D, Mmm KOopoOkKe, LuT.
12301 22301 20 59 80
12302 22302 25 66 70
12303 22303 32 78 40
12304 22304 40 90 30
12305 22305 50 108 12
12306 22306 63 125 8
PYYKA KPAHA LLIAPOBOI'O

ApT.,

Cepblil UBET

Apr.,

6enbin UBeT

Tunopasmep, MM

KonuyectBo B
KopoOKe, LUT.

13221 23221 20/25 300
13222 23222 32 225
13223 23223 40 200
13224 23224 50/63 90

AprT.,

KPAH LLAPOBOW A1 PAOVUATOPA NPSAMOW

Tunopasmep,

Konuyectso B

AprT.,
o o L, Mmm
cepbln UBET 6enbin uBeT D, mm KOpoOO6Ke, LUT.
20x1/2”
12402 22402 20x3/4” 86 60
12403 22403 25x1/2” 90 60
12404 22404 25x3/4” 92 50

KPAH LLIAPOBOW [11151 PAOVATOPA YITIOBOW

ApT,, Apr., Tunopaswmep, Konunyecteo B
cepblil uBeT 6enbin LBET D, mm KOpobKe, LUT.
12405 22405 20x1/2” 85 50
12406 22406 20x3/4” 86 50
12407 22407 25x1/2” 90 50
12408 22408 25x3/4” 92 50
SAITYLUKA
ApT., Apr., Tunopasmep, KonuyectBo B
cepblil LBET 6enbin UBET D, mm KopoObke, LuT.
12601 22601 20 24 800
12602 22602 25 25 600
12603 22603 32 28 500
12604 22604 40 30 200
12605 22605 50 37 75
12606 22606 63 45 40
12607 22607 75 52 36
12608 22608 90 58 28
12609 22609 110 67 18
12610 22610 125 72 12
- 22611 140 89 6
- 22612 160 92 5
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MPOBKA C PE3bBOW

Apr., ApTt., Tunopasmep, L. MM Konun4yectBo B
cepblii UBET 6enbii UBET D, mm ’ KopoobkKe, LuT.

12613 22613 1/2” 29 1200

OlNOPA

AprT., ApT., Tunopasmep, L. M KonuyectBo B
cepbiii LUBET 6enbin LBET D, mm ’ KOPOOKe, LUT.

12801 22801 20 30 1200

12802 22802 25 35 700

12803 22803 32 44 600

12804 22804 40 53 400

12805 22805 50 64 300

63

Onopa ycuneHHas

20
12808 22808 25 43 600

OMNOPA C 3A>XKMUMOM YCWUJIEHHAA

Apr., ApT., Tunopasmep, Konun4yectBo B
cepblii UBET 6enbin UBET D, Mmm KopoObkKe, LuT.
- 22809 32 53 400
- 22810 40 56 250
=S - 22811 50 73 150
b - 22812 63 97 125
L
OMOPA JBONHAA

KonnyecTtBo B

ApT., ApT., Tunopasmep,
KopoOkKe, LuT.

cepblil UBET 6enbin UBET D, Mm

L, mm ‘

Onopa gBoiiHas ycuneHHas (C peMeLLKOoM)

12815 22815 20 58 250
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ABS ®JIAHELL PPRC BYPT

AprT., AprT., AprT., Tunopasmep, | KonuyecTtso B
YepHbIN LBET cepblil UBET 6enbin uBeT D, Mmm KOPOOKe, LUT.
- 13202 23202 50 50
23207 13203 23203 63 20
23208 13204 23204 75 15
23209 13205 23205 90 15
23210 13206 23206 110 10
BYPT ®JIAHLA
ApT., Apr., Tunopasmep, Konn4ectso B
cepblil UBET 6enbin UBET D, mm KOpooOKe, LUT.
13211 23211 40 57 80
13212 23212 50 60 60
13213 23213 63 62 40
13214 23214 75 71 24
W&&% 13215 23215 20 90 12
13216 23216 110 98,5 12
D 13217 23217 125 103,5 15
- 23218 140 120 6
- 23219 160 125 8

MEPEXOQHUK C HAKUOHOW rANKOIA

Apr., ‘ Apr., ‘ Tunopasmep, ‘ L. MM ‘ KonunyectBeo B
cepbli LuBET 6enbin uBeT D, Mmm ’ KOPOOKe, LUT.
20x3/4”
12902 22902 25x1” 55 200
12903 22903 32x5/4” 56 100
S — | 12904 22904 40x6/4" 70 80
12905 22905 50x2” 74 40

OUNLTP BHYTPEHHUIA

AprT., ‘ Apr., ‘ Tunopasmep, ‘ L MM ‘ KonuyectBo B
Ccepblil LBET 6enbin LBET D, mm ’ KopoOKe, LUT.
12501 22501 20 ol 70
12502 22502 25 91 60
12503 22503 32 100 40
/ 12504 22504 40 118 15
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PUJIbTP BHYTP./HAPYX.

ApT., AprT., Tunopasmep, KonunyectBo B
cepblil LBET 6enbi LBET D, mm KopoobkKe, LUT.
12505 22505 20 91 80
12506 22506 25 91 60
12507 22507 32 100 40
12508 22508 40 118 15

PA3SBEOPHOE COEANHEHUE TPYBA-TPYBA

o]
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D1

AprT., ApT., Tunopasmep, KonuyectBo B
< < L, mm

cepblil uBeT 6enbii uBeT D, Mm KOpoOKe, LUT.
13002 23002 25 89 100
13003 23003 32 90 50
13004 23004 40 101,5 45
13005 23005 50 120 20

L
KOJIJTIEKTOP

ApT., Apr., Tunopaswmep, Konn4ectso B

Cepblil UBET 6enbin LBET D1, D2, mm KOpooOkKe, LUT.
13104 23104 32/4x20 250 40
13105 23105 32/4x25 250 40
13106 23106 40/4x20 250 30

D2 13107 23107 40/4x25 250 30

AprT.,

KOMJTIEKTOP C BHYTPEHHEW PE3bBOI

AprT.,

Tunopaswmep,

KonuyectBo B

o - L, Mmm

cepbin LBET ‘ 6enbi LBET D1, mm ‘ Kopobke, LUT.
13108 23108 32/4x1/2" 250 20
13109 23109 40/4x1/2" 250 15




HACTEHHbI KOMIMJIEKT

ApT., Apr., Tunopaswmep, KonunyectBo B
Ccepblil UBET 6enbin UBET D, Mm KOpooOkKe, LuT.

13101 23101 20x1/2” 210 15

13102 23102 25x1/2” 230 10

HACTEHHbI KOMMNEKT NOJ4 CMECUTE/b

ApT., Apr., Tunopasmep, KonunyectBo B
cepblil UBET 6enbin LBET MM KopooOke, LuT.
13103 23103 20x1/2” 217 50
CKOBA
AprT., AprT., Tunopasmep, KonuyectBo B
cepblil uBeT 6enbin LBET D, mm KOpoOKe, LuT.
12701 22701 20 215 50
12702 22702 25 290 50
12703 22703 32 355 18
12704 22704 40 415 50
CKOBA BH./BH
Apr., AprT., Tunopasmep, Konn4yectso B
cepblil uBeT 6enbin UBET D, Mmm KOpooOkKe, LuT.
12705 22705 20 90 200
12706 22706 25 110 125
12707 22707 32 128 60
12708 22708 40 160 30
KOMIMEHCATOP
Apr., Apr., Tunopaswmep, KonnyectBo B
cepblil uBeT 6enbin UBET D, mm KOpOOKe, LUT.
12709 22709 20 190 30
12710 22710 25 270 25
12711 22711 32 300 20
12712 22712 40 330 10
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MoHTa)xxHoe obopyapoBaHue FD

30

CBAPOYHbIN AMMAPAT YMD

KonuyectBo B
yNakoBKe, LUT.

1975 20-32 1200 10

Tunopasmep, Mm | MowHocTb, BT

1976 20-63 1600 10

CBAPOY4HbIN AMMNAPAT YMF 20-63

KonuyectBo B
yNnakoBKe, LUT.

1983 20-63 2200 5

Tunopasmep, Mm | MowHocTb, BT

CBAPOYHbIN AMMNAPAT YMF 75-110

Konnyectso B
yNakoBKe, LUT.

1984 75-110 1800 5

Tunopasmep, Mm | MowHOCTb, BT

CBAPOY4HbIN AMNMAPAT KC 63-160 CTbIKOBOI

Konnyectso B
ynakoBKe, LUT.

1980 63-160 1800 1

Tunopasmep, Mm | MowHoOCTb, BT

CBAPOYHbIN AMMAPAT KC 63-200 MY®TOBbIN

KonuyectBo B
yNakoBKe, LUT.

1981 63-200 2500 1

Tunopasmep, Mm | MowHocTb, BT




HO>XHWLIbI (PE3AK) A1 PPR TPYB [0 42 MM TUI 1

Konn4yectso B
ynakoBKe/Kopoobke, LuT.

1922 [o 42 1/50

‘ Tunopasmep, MM ‘

HO>XHWLIbI (PE3AK) 011 PPR TPYB A0 42 MM TUI 3

Konun4yectBo B
ynakoBKe/Kopobke, LuT.

1923 00 42 1/24

‘ Tunopasmep, Mm ‘

HO>XHWLbI (PE3AK) A1 PPR TPYB [0 42 MM TUM 5

Konun4yecteo B
ynakoBKe/Kopooke, LuT.

1924 0o 42 1/50

‘ Tunopasmep, MM ‘

HOXXHULIbI (PE3AK) AJ151 PPR TPYB 0 42 MM TWIM 6

KonuyectBo B
ynakoBKe/KopoOke, LUT.

1925 0o 42 1/50

‘ Tunopasmep, MM ‘

HO>XXHULUbI (PE3AK) OJ14 PPR TPYB A0 63 MM TUIM 1

KonunyectBeo B
ynakoBke/Kopobke, LUT.

1926 00 63 1/24

‘ Tunopasmep, MM ‘

HO>XXHULUBbI (PE3AK) OJ14 PPR TPYB A0 63 MM TUI 2

Konuyectso B

ynakoBke/Kopobke, LT.
1927 [0 63 1/12

‘ Tunopasmep, MM ‘

HACAIKA A1 CBAPKU

KonunyectBo B
yNakoBKe, LUT.

‘ Tunopasmep, MM ‘

1990 20 1
1991 25 1
1992 32 1
1993 40 1
1994 50 1
1995 63 1
1996 75 1
1997 90 1
1998 110 1
1999 125 1
1988 140 1
1989 160 1
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®JTIAHEL, METAJUTMMECKUI

Tunopasmep, MM

KonunyectBo B

ynakoBke, LUT.

1891 40 1
1892 50 1
1893 63 1
1894 75 1
1895 90 1
1896 110 1
SAHNCTKA
‘ ‘ KonunyectBo B
AprT. Tunopasmep, MM
ynakoBKe, LUT.
1911 20/25 1
1912 32/40 1
1913 50 1
1914 63 1
1915 50/63 1
1916 75 1
1917 90 1

3AYNCTKA NOA, APENb

‘ Tunopasmep, MM ‘

KonunyectBo B
yrnakoBKe, LUT.

1941 20 1
1942 25 1
1943 32 1
1944 40 1
1945 50 1
1946 63 1
1947 75 1
1948 90 1
1949 110 1
3A4YUCTKA PREMIUM

‘ ‘ KonunyectBo B

ApT. Tunopasmep, MM
ynakoBKe, LUT.
1951 20/25 1
1952 32/40 1
1956 50/63 1
1955 75 1
KPEME>XX METAJUITMMECKUIA

‘ ‘ KonunyectBo B

AprT. Tunopasmep, MM
yNakoBKe, LUT.

1931 1/2" 100
1932 3/4" 100
1933 1" 100
1934 5/4" 50
1935 3/2" 50
1936 2" 50
1937 5/2" 25
1939 3" 25
1938 4" 25




NMPOEKTUPOBAHUE N MOHTAX
TPYBOIMNPOBOAOB FD




NMpoekTupoBaHne TpybonpoBoaAoOB

[MPOEKTMPOBaHME CUCTEM HaMOPHbIX TPYO6OMPOBOAOB M3 MOAMMPONUIIeHa CBA3aHO C BbIGOPOM crnocoba 1 yCcnoBui
npoknagku, Tmna Tpyd, COeaNHUTENBHBIX AeTanen 1 apMaTtypbl, 06ecnevmBatoLLMX KOMAEHCALMIO TEMIOBbIX N3MeHe-
HWIM ONMHbI TPYObl 63 NepeHanpPs»KEHNS MaTepmana n coeguHeHnin Tpybonposoaa, BbINONHEHNEM MAPaBINHYECKOrO
N TEMNOTEXHUYECKOrO PaCHETOB.

[NpoekTrpoBaHne TPY6OMPOBOAOB XOI0AHOIO, roOPSYero BOOOCHAOKEHNSA 1 OTOMNEHNA CNeayeT NMPOU3BOaUTb B CO-
otBetcTBMM ¢ TOCT 32415-2013, CI1 30.13330.2012, CIN 60.13330.2012, CI'1 73.13330.2012, a Takxe npuHumMas
BO BHUMaHWe pekoMeHdaumm no NPOEKTUPOBAHUIO U CTPOUTENLCTBY HAaMOPHbIX TRYOONPOBOAOB, U3NoXeHHble B CI1
40-101-96, CI140-102-2000, CI'140-103-98, CI1 41-102-98, BCH 69-97, TP 125-02.

Bbibop Tvna Tpybbl NpoM3BOANTCA C YH4ETOM YCNOBUA padboThl TpybonpoBoda: AaBNeHUs, TeMnepaTypbl, Heobxoan-
MOrO CpoKa Cly>0bl 1 arpeCcCMBHOCTN TPAHCMOPTUPYEMOM XNOKOCTH.

YcnoBus akcniyaTtaumum CUCTEM

I'OEFI‘-IGI'O n XOJ'IOEHOI'O BOEOCHa6)KeHI/IFIi oTornJieHuns

MonmnponuneHoBble TPyObl 1 huTuH FD oxBaTtbiBaloT BCe 06nacTv NPUMEHEHNS NNacTUKOBbIX TPYOONMpPOBOOOB,
onmcaHHbix B TOCT 32415-2013. Kaxgas 061acTb NPUMEHEHNSA XapakTepuayeTcsl CBOMM CMEKTPOM TemnepaTyp
aKcnnyaTaumm 1 BpeMeHHbIMU MHTeEpBanamu padoThbl Npu aTux Temnepatypax. [Ona o6obLueHns n cuctematTmnaaumm
MHOopMaLMM 0 BOSMOXXHbIX TemMrnepaTypax TeNIOHOCUTENst BBOAUTCS NOHATME Knacca akcnnyaTauun, FTOCT 32415-
2013 ycTaHaBnmMBaeT 5 KnaccoB aKkcnnyataumm (tabnumua 2).

Tabnuua 2. Knaccbl akcnayatauum NnoannponuieHoBbIX TPy60onpoBoaoB

Knacc o Bpemsinpu | T ., | Bpemsi npu Tmp, Bpewmsa npu O6nacTb
aKcnyatauum oC ];m, 2. oC T” o 2 oC Ta n NPUMEHEHNSsI
fopsivyee BogocHabxxeHue
1 60 49 80 1 95 100
(60°C)
[opsiHee BOOOCHAOXKEHME
2 70 49 80 1 95 100
(70°C)
BbicokoTemnepartypHoe
20 2,5 HaNoJIbHOE OTOMIEHVE
4 40 20 70 2,5 100 100 HuskoTemMnepaTypHoe
60 25 OTOMJIEHNE OTOMUTENbHBIMM
npnbopamm
20 14 BbicokoTemnepatypHoe
5 60 25 90 1 100 100 OTOMJIEHNE OTOMUTENBHBIMU
80 10 npubopamm
XonogHoe 20 50 i ) i i XonogHoe
BoJOCHabXeHe BOJOCHabXeHMe

MakcuManbHbIA CPOK CNy>Obl HAMOPHOro TPYB6ONPOBOAAa ANA KaXKO0ro Knacca akcnnyataunm coctasndaet 50 ner.
STOT CPOK ABASIETCS CYyMMapHbIM 3HA4YEeHUEM BPEMEHHbIX MHTepPBanoB PaboTbl CUCTEMbI MPU KaXKAOM 3HAYEHWN
TeMnepaTtypbl BbIGPaHHOIO Kiacca.
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CnekTp TeMnepartyp TEMJIOHOCUTENSA NMPUHATO NoApasfenaTb Ha cnepylowme TUnMbL:

- paboyas Temnepartypa Ui KOMOMHaLMa TeMnepaTyp TPaHCNOPTUPYEMOW BOAb;

- MakcuMarnbHas Temnepartypa Bofbl, ENCTBME KOTOPOM OrpaHnyYeHo no BPEMEHU;

- aBapumnHasa TeMnepartypa BOAbl, BOSHUKAOLLAA B Clly4ae HapyLUEeHUs CUCTEMbI PerynmpoBaHus.

Tpy6onpoBopbl BOAOCHAGXEHUA 1 OTOMJIEHUS OOJKHbI 9KCNyaTMPOBaTbCS:

- Npw paboyelt TeMnepartype Un nx KomouHaLmn ons BblIopaHHOro Kacca akennayarauun (tabnuua 2);

- Mpu pabo4emM OaBAeHUM, HE MPEBbLILLAIOLLEM 3HAYEHNe ONA aHHOMO Knacca sKernayataymm n BelbpaHHom TpyObl
(Tabnuua 9).

BHUMAHME!

He ponyckaeTcs npUMeHeHNe NoAnMNponnneHoBbix Tpy6 1 utnHros FD:

- B MOMELLEHNAX C UCTOYHMKaMK TEMIOBOIO N3My4YeHnst, TeMnepaTtypa NOBEPXHOCTU KOTOpbIX npesblwaeT 130 °C;
- B CUCTEMaX LIeHTPaNlbHOr0 OTOMMIEHNS C 3M1eBaTOPHbBIMU y3namu;

- AN paclUMpUTENBHOrO, NMPEeaoXPaHNTENIbHOMO, MEPEIMBHOMO 1 CUrHAIbHOMO BOAOMPOBOAOB.
[oXXapHO-TEXHNYECKME XapaKTEPUCTUKIN paHaoM cononnumepa PPR B COOTBETCTBUM C KNacCUUKaLMEN, MPOUHATON
B ®3 Ne 123, npeacrtaBneHbl B Tabnuue 3.

Tabnuua 3. NMoXxapHO-TEXHMYECKNE XapaKTEPUCTUKN

pynna LbiMmoo6pasytoLas TOKCMYHOCTb NPOAYKTOB
BOCMIaMEHAEMOCTH CMOCOBOHOCTb CropaHus

[pynna roproyecTu

Pacuer rmgpaBianyd4ecKunx rnoTepb

[MapaBAMyecKnin pacyeT TpybonpoBO4OB 13 NOAMNPONUIeHa paHaoOM COMOIMMED BbIMNOHAETCSA B COOTBETCTBUM C
CrI1 40-102-2000 1 3aknto4yaeTca B ONpeaeneHnn NoTepb Hanopa Ha NPeogoNneHne rmapaBaMyYecKnx ConpoTmBe-
HWIM, BOSHUKAKOLWMX B TPYDE, B CTbIKOBbIX COEAMHEHNAX M COEQUHUTENMbHbBIX AETaNsAX, B MeCTax PE3KMX MOBOPOTOB U
N3MEHeHU anamMeTpa TpybonpoBoaa.

[MoTepn Hanopa B MONMNPONUAEHOBBLIX TPYOOMPOBOAAX ONPenensTcsa no hopmyne:

h,, =i 1+2h,
roe:
il — yAenbHble NOTepwn Hanopa B TPybonpoBoAe Npu 3aJaHHOW TeMnepaType U CKOPOCTU OBMXKEHUS TPaHCNopTu-
pyemMom cpedbl (MoTepy Hanopa Ha eauHnLY AnHbl TpyO6onpoBoaa), M/M;
| — pnvma yyacTka Tpy6onposoaa, M;
hm— noTepPW Hamopa B CTbIKOBbIX COEAVMHEHUSIX N B MECTHbIX COMPOTUBEHUAX (B COEAVMHUTENbHBIX OeTansax u
TpybOoNpOBOAHON apMaTypeE), M.
[Ons BHYTPEHHUX CUCTEM BOAOCHAGXEHWS (ONA TUMOBbLIX MPOEKTOB) BEMNYNHY thc OOMyCKaeTcsd NpUHUMaTh
paBHol 20 — 30% BeANUMHbI Zit'l.
YaenbHble NOTepKU Hanopa B NOAMNPONMAEHOBLIX TPybonpoBoAax Ha TpeHve (6e3 ydeTa rmapaBian4eckoro conpo-
TUBMEHNSA CTbIKOBbIX COEAMHEHW) onpeaenatoTcs no dhopmyne dapcn-Bencbaxa:

Lo AV
" 2gd,
roe:

A — KOODDULMEHT MMAPABINYECKOrO COMPOTUBAEHMS MO AfUHE TPYGONPOBOAA;
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V' — cpenHsas ckopocTb ABWMXKEHUS TPAHCMOPTUPYEMO Cpeabl, M/C;
g — yckopeHue cBOOOAHOro nageHus, M/c?;
dgH — pacyeTHbIN (BHYTPEeHHWUI) anameTp TpybonpoBoaa, M.

KoathdurumeHT rmapaBnmn4eckoro conpoTmBAeHWs No AnvHe Tpy6onpoBoaa crneayeT onpenenste no dopmyne:

b 1,312+(2-b)-lg(3,7-d_K,
0’5'[2_ ’ lgReqb—I
Vi- ,
Ig(3,7-d K )

roe:
b — 4ucno Nopobrs PeXKMMOB TeHeHUs TPAHCNOPTUPYEMON Cpeab!;
Red)— akTnyeckoe 4ncno PenHonbaca;

Ka— KOS MUUNEHT SKBMBATIEHTHOM PaBHOMEPHO 3ePHUCTON LLEPOXOBATOCTN HAMOPHbLIX MOAMMPONUIEHOBbLIX
TPy6, M (MpU HEM3BECTHOM 3HA4YEHUN NPUHKUMAaETCA NS HanopHbIX Tpy6 n3 PPR paBHbiM 0,00002 m).

Yncno Nogobusa PEXNMOB TeYeHU TPaHCNOPTUPYEMOW Cpedbl onpeaensaeTca no hdopMyne:

IgRe p

b=1+ IgRe

)

dakTn4eckoe 4Ymcno PenHonbaca onpenensaercs no QopMmyne:

V- deH
Re,=—

b

roe V. — KO3 OULUMEHT KMHEMATUYECKOW BASKOCTU TPAHCMOPTUPYEMON cpeabl, M?/C.

3Ha4veHnsa KOSPPUUNEHTOB KUHEMATNUHYECKOW BA3SKOCTU BOAObl B 3aBUCUMOCTN OT €é TemMnepaTypbl NpuseneHsbl
B Tabnuue 4.

Ta6nuua 4. KnHematnyeckas BA3KOCTb BOAbl MPU pasiMyHbIX Temnepartypax

Temnepatypa t,°C 0 5 10 12 14 16 18 20 30 40 70 100

KnnemaTtunyeckas
BA3KOCTb V108, m?/c

1,78 | 1,52 | 1,31 | 1,24 | 117 | 1,11 | 1,06 | 1,01 0,8 |0,661| 0,41 | 0,28

Yncno PeiHonbaca, COOTBETCTBYIOLLEE HavYany KBaapaTMYHOM 061acT rMapaBnuyecknx ConpoTUBASHNA Npu
TYpOYNEeHTHOM ABVKEHUN TPAHCMOPTMRYEMON cpeabl, onpeaensercs no MopMyne:

500-d_
Rekg - K

2

b

[ns OPUEHTUPOBOYHBIX PACHETOB MO BbILLENPUBEAEHHBIM (DOPMYIaM MOXHO MCMOfb30BaTb HoOMorpammsl (Cr1
40-102-2000 lMpunoxeHue B).
[MoTepn Hanopa B MECTHbIX COMPOTUBEHUAX ONPEAENAOTCS No hopmyne:
|4
h=26"7

)
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roe é — KOSd)CpI/ILI,I/IeHT MECTHOIo COornpoTmMBJIEHNA.

3Ha4yeHns1 KO PULNEHTOB MECTHbIX COMPOTUBNEHUI AN HEKOTOPbIX COEANHUTENbHbIX AeTanen 13 nonmnpo-
nuneHa paHgomMm conoammepa PPR npueeaeHsl B Tabnuvuax 5, 6.

Ta6nuua 5. KoahduumeHTbl MECTHOIO NrMApPaB/INYECKOro CONMPOTUBJIEHUS COEAUHUTENbHBIX AeTanen

HasBaHue getanu nnm Bug nepexopa KoadhdpuuneHT
Mydpra 0,25
MyhTa nepexoaHast ( YMeHbLLIEHME Ha 2 pa3mepa ) 0,5
Mydta nepexogHast ( ymeHbLLEHNE Ha 3 pa3mMepa ) 0,6
YroneHuk 90° 1,2
YronbHuk 45° 0,5
TpoVHVK ( pasgeneHre NoToka ) 1,2
TPOVHVK ( BCTPEYHbIE MOTOKW MPW COEANHEHWI MOTOKOB ) 3,0

TPONHMK KOMOUHMPOBaHHbIV C BHYTPEHHEN pe3bboii 1,6-1,8

TPONHVK KOMOVHNPOBaHHbIN C HApPY>KHOW pe3bboi 1,8
MydTa KOMBUHNPOBaHHAsA C BHYTPEHHEN pe3bO0I 0,5
MyhTa KOMOMHUPOBaHHAS C HAaPY>KHOW pe3bboi 0,7
KpecToBuHa ( coequHeHne NoToKOB ) 3,7
KpecToBuHa ( pa3geneHne NoToKOoB ) 2,1
NepekpeluBaHme ( ckoba ) 0,8

I'Ia,u,eHvle nasneHna npun npeogoneHnn MeCTHbIX COI'IpOTVIBJ'IGHVH;I ornpepenaeTcsd rno d)oprvlyne:
VZ
AP=XE —p

rae P - NNOTHOCTb TPaHCNOPTUPYEMOiA cpeabl, Kr/MS.

[MapaBavyeckne NoTepu Hamopa B Tpybax TakKe MOXHO onpedennTb no HomorpammMam Gl 40-101-96.
[MapaBIMyecKne NoOTeEPU Hamopa B CTbIKOBbIX COEAMHEHUSIX MOXHO MPUHATL paBHbiMKU 10-15% BennynHbl NOTEPDL
Hanopa B Tpybax, onpefeneHHbIMM MO HOMOrpaMmam. [nst BHYTPEHHUX BOOOMPOBOAHbLIX CUCTEM BEMHNHY NOTEPL
Hanopa Ha MeCTHble COMPOTUBEHWS, B COEAMHUTENBHBIX AETANAX U apMaType PEKOMEHIYETCS MPUHNUMATbL PaBHOW
30% Benn4MHbI MOTepb Hanopa B Tpybax.

HeobxoanMMo OTMETUTL, YTO HE3ABUCUMMO OT TeMMEePaTypbl TPAHCMOPTUPYEMOM BOAbI, PACHET rMAPaBANYECKUX MO-
Tepb BCerga NPOBOAUTCS ANA XONOAHOW BOAbl. OTO OOBACHAETCS TEM, YTO C yBeMYeHMeM TeMnepaTypbl najaet
BA3KOCTb BOAbI 1, CNefoBaTeNlbHO, YMEHbLLIAKOTCA rmapaBInyeckme notTepun Npu ee TPaHCNOPTUPOBKE.
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Tabnuua 6. 3HavyeHnsa KoachuuneHTa MECTHOIO rMOPaBINYECKOro COnpoTUBIIEHUS
coeguHNTENbHbIX getanen (pekomeHpgauum HUMMOCCTPOHS)

LHetanb O603Ha4eHne MpumevaHne BRI AT EET G
COMNPOTUBNIEHUS
MydTa - 0,25
—__ YMeHbLUeHe Ha 1 pasmep 0,40
MydTa nepexogHas - YMeHbLLEHVE Ha 2 pa3mepa 0,50
yp pexon - — P P
YMeHbLLEHVE Ha 3 pasmepa 0,60
YronbHuk 90° 1,20
YronbHuk 45° // 0,50
[NpsIMO€e MPOXOXKAEHNE 0.95
noToka '
T PasgeneHve notoka 1,20
«— B —
TpOMHNK l CoefyHeHve notoka 0,80
e E—
l PaspfeneHve notokos
B MPOTVBOMONOXHbIX 1,80
— — HanpaBneHnsIX
l CoennHeHne BCTPEYUHbIX 300
MOTOKOB ’
MydbTa KOMB. C BHYTP. —m 050
pe3bb0oM — '
MydhTa KOMB. C HapyX. — 0.70
pe3bboi —m '
 _m
YronbHuK 90° kKomb. ¢ —Lu
N 1,40
BHYTP. pe3bbon T
R N ]
YronbHrK 90° Kom6. ¢ S
N 1,60
Hapy>K. pe3b6oi T
TPOWHMK KOMO. C _T:
. PasgeneHue notoka 1,60-1,80
BHYTP. pe3bbon
TpoitHK KOMG. 9 T PaszpgeneHue notoka 1,80
Hapy>x. pe3bbom p ,
20 Mm 9,50
BeHtnnb N 25 MM 8,50
—_—
32 MM 7,60
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Pac4yeT makcumanbHoro pabo4ero gaBsneHus

KntoyeBbIMM 3KCAyaTauMoHHbIMK NapaMeTpammn TpybonpoBOAOB ABNATCS: TeMnepaTypa TennoHOCUTenNs, gaBne-
HME N BPEMSA SKcMnyaTauum.

CornacHo NOCT 32415-2013, npu M3BECTHbIX NapamMeTpax Tpyd 1 PUTUHIOB 1 Knacce UX 3KCryaTaumm, MOXHO
paccuyMTaTb MakcumanbHO AonycTUMoe paboyee OaBneHne B cucTeme. [Ong Toro, 4Tobbl peanbHbil CPOK Cry>KObl
COOTBETCTBOBA/ NPUBEAEHHOMY 3Ha4YeHUO cTangapTa (50 neT), HeobxoanMMo cobntogaTh TeMNEPATYPHbIE PEXMMBI
1 pabovee gaBneHe B CUCTEME, pacCHUTaAHHOE C y4eTOM npasuna MarnHepa.

MpoekTupoBaHue peasnibHbIX CUCTEM XONOAHOIO U ropsiyero BoaoCHa6XeHNUsi U CMCTeM OToMeHus (B TOM
yucne pacyeT MaKCMManbHOro pa6oyero gaBsfieHUst B COOTBETCTBMM C nNpaBunom MaitHepa) BonXHo npo-
BOAUTLCA NINLEH3MPOBAHHLIMUA MPOEKTHbIMN OPraHM3auusiMn, cneunanu3npyowWnMNCa Ha WHXEHEepPHbIX

cucrtemax.

MoMmmo knaccudukaumm Tpyb No 3HA4YEHUIO HOMUHaNLHOrO Aasnenus (PN) 1 cTaHAapPTHOMY PasMepHOMY COOTHO-
weHnto SDR, nonunponuneHoBble TPYOb! pa3nuyatoT 1 No 6espasmepHOMy napameTpy, HasbiBaeMOMY cepuen Tpyo
S:PN10-S5 PN16-S3,2,PN20-S2,5;PN25-S5 2.

B Tabnvue 7 npuBedeHbl 3HAYeHMS pacHeTHbIX Cepuii TPyO, BbIHUCNEHME KOTOPBIX MPOBOAUIOCH NCXOAS U3 MPUHS-
ThIX 3HAYEHU MakKCUMasIbHOro pabo4vero AaBneHUst N KOMbLIEBOIrO HaMPSPKEHNSA, pacCHMTaHHOro no npaswny Mam-
Hepa.

B Tabnuue cneayet BbibpaTh GvKanillee 3Ha4YeHne pacyHeTHOM cepumn Tpyd S’max, koTopoe ans Tpyobl PN 20 661110 Obl
6onbLue 2,5. Ans BbIBpaHHOMO 3Ha4YeHNA S’max U3BECTHbI 3HAYEHUST MakCUMarbHOro pabodero gaBneHns 1, CornacHo
Tabnunue 7, ons Tpydel PN 20 (S 2.5) makcumanbHble paboyre gaeneHus yayTt cneaytowmmin: 1 knace — 1,0 MMa; 2
knacc — 0,8 Mra; 4 knacc — 1,0 Mla; 5 knacc - 0,6 Mla.

Ta6bnuua 7. 3Ha4YeHUs1 pacYeTHOro HaNpPsXKEHUNA U pacyeTHbIX cepuii Tpy6 PPR

1 knacc 3 Knacc

max max max ) max max

0,4 6,9 5,3 6,9 4,8
0,6 5,1 3,6 55 3,2
3,09 2,13 3,3 1,9 6,93 6,9
0,8 3,8 2,7 4,1 2,4
1,0 3,0 2,1 3,3 1,9

Pac4eT cpoka cny>6bl Tpybonposoaa npu nepeMeHHOM

TGMHGE&T!EHOM Ee)KI/IMe C I'IOMOHbIO neanma MaﬁHeea

Cpok cny>x0bl TEXHONOMMHYECKMX TPYOONPOBOAOB U3 MOAUMPONMUIeHa 3aBUCUT OT XMMUYECKOIro cocTaBa TpaHcnop-
TUPYEMOW cpefdbl, ee TeMnepaTypbl, AaBNeHUS 1 ONpeaensaeTcsa NPOeKTOM.

C nomolbio npaBuna MarHepa onpenennM pacyeTHOEe HanpshKeHUe B CTEHKE TPyObl Npu NepemMeHHOM TemMnepa-
TYPHOM pexXunMe 1 paccumTaeM cpok cny>bbel Tpybonposoaa (MpunoxerHne b TOCT 32415-2013).

MNprBegeM nMpumep pacyeTa cpoka Cny>6bl HamopHOro TpybonpoBoaa M3 NoONMNPONUieHa paHaoM cononMmepa
PPR cepun S 2,5 (SDR 6) PN 20 ona knacca akcnnyatauum 2 (ropsiiee BOAOCHaOXeHWE ¢ pabodern TemnepaTypown
TpaHcnopTupyemor Bodbl 70 °C) Npu MakchManbHOM pabodem gaBneHun B cucteme 10 6ap (1,0 Mla).

1) B cooTBeTCTBUN C Tabnuuen 8 aNns yKasaHHOro Knacca akcniyaTauum yCTaHoBNEH CnedyroLmii TemnepaTypHbIi
PEXNM B TeHeHMe cpoka cny»xbbl 50 neT:
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pr: T, =70°C - 49 ner, T.e. Bpems [efiCTBIS AaHHOM
TemnepaTypbl B Te4eHne roga cocTasnsaeT a,= 98%;
"= T,=80°C —1rop, Te. a,=2%;
Tawp =T1,=95°C-1004, Te. a, = 0,0228%.

2) OI‘Ipe.D.eJ'Il/IM pac4eTHOe Hanpsa>xeHne B CTeEHKe HaI'IOpHOl7I |'|OJ'||/II_IpO|_II/IJ'|eHOBOIZ pr6b| no Cﬂe,ﬂ,y}OLU'eM d:)opMyﬂe:
0-0 =lelKC.S = 170 ) 275 = 2,5 Ml Ta

3) Pac4eTHble KoahdULUMEHTbI 3anaca NPOYHOCTY Npu Temnepartypax Tpaﬁ, TWC, Tmp cornacHo lNpunoxenuto 2K
FOCT P 32415-2013 cocTasnsioT cootsercteenHo: C, = 1,5; C, = 1,3; C,=1,0.
4) OnpepenM pacyeTHbIE HaMPSXKEHNS B CTEHKE HAMOPHOW NONMMPONUIEHOBOM TPyObl C y4eTOM KO3 MDULNEHTOB

3arnaca rnpo4HoCTu.

c=C,-0,=15-25=3,75Mla;
0,=C,-0,=13-25 =325 Ma;
o,= C3-0'0= 1,0-2,5=2,5Mlla.

3) Monbaysick rpadvikom, NpeAcTaBneHHbIM Ha PucyHke 1, onpepenvm Bpems £, £,, t,, KOTOPOe HanopHas Tpy6a 13

5
nofvnponuieHa paHaomM conommep PPR MOXeT Bblgep»KaTb, He pa3pyLladch NPy HEMNPEPBLIBHOM OENCTBUM KaXXO0M
M3 yKa3aHHbIX TeMMepaTyp B OTAENIbHOCTU MPU PACHETHBIX HAMPSPKEHUSAX B CTEHKE AAHHOW TPyObl COOTBETCTBEHHO
o,, 0, 0. Taknm 0bpa3om: t,=230000 4., £,= 75000 4., £, = 46000 4.

6) V13 npasuna MarHepa crefyert, HTo eciiv Bpems A0 paspyLueHyist HanopHO NosMnponneHoBom TpyObl CoCTaBseT ¢,
(neT) Npw HeNpepbIBHOM AENCTBUM TEMMEPATYPbI T], TO OTHOLLEHVE 1/t1 - 3TO «[40S151 MOBPEXOEHNSA>», MPUXOOALLAACA Ha
rOf, NPV HenpepbIBHOM OENCTBUN yKasaHHOW TemMnepaTypbl. ECnn aenctere oaHHOM TeMnepaTypbl B Te4eHne roga
HEMNPEepbIBHO 1 COCTaBNSET BENMUMHY @, TO «[0Ns FOAOBOrO NMOBPEXAEHUs» COCTaBUT aI/t].

Takrm xe crocoboM onpeasnvM «4os0 rofoBoro NospexaeHs» ana tTemnepatyp T om T e

CymMmMapHoe rofoBoe nospexaenue (TYD), % onpepensdercd no hopmyne:

TYD=2ZXa,/t,
50
B Ttabnuue 8 npegcTtaBneHbl pesynstaTbl Tpex npubnm- 0
YKEHWN. PacyeT BbINOMHSETCA B Yacax.
o 30
Cpok cnyxbbl HamopHow Tpybbl 13 MNOAMAPONUIEHa
y 25 T T1oc kg
paHgom cononnumep PPR (tx) ABNAETCA BENINYNHON . K N
obpaTtHom TYD n cocTaBnseT: iO% \\_:' \._: |
15 i L e
t.=100/TYD = 100/4,53 - 10" = 220751 . i e s A
LT i~ q L] N
nm 25,2 ner. o U s i
= 9 1 é(l)‘!(lf,l e ™ NN T A, M
i 8 L L N NN mal
$ , |l]eo% M I N
° N 0. a N
JleBas 4acTb TOMaHoM: 26 it e I )
. g ' I(I)I”IC RSN N SR SR St
94841 25502,2 s 5 n !
Zg t=- 55,725 - T lg o+ T + 6,39 lg o % n NN NN ‘\._. N =
o E ? ! m \\~. '\ \
[NpaBasa 4acTb NOMaHON: g N UM \ N
3 H N
7
lgt=-19,98 +2207 41110 . N
r NUM NN
roe: P \ N
t — BpeMm4, Y; ]]}‘ L
P 1,6
T - Temnepatypa, K; 7 5102550100
[oae!
o — KOnbLeBoe HanpshxeHne, MlMa. ; 1 T

0,1 1 10 107 10 10 10 10
Bpems ans paspyLueHus, 4

PucyHok 1. DTanoHHble rpadukn ganTtenbHol npoyHocTn PPR
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Tabnuua 8. PacueT HanpsixXeHUsl B CTeHKe TPpYy6bl NPy HenpepbIBHOM OENCTBUN pasfiMYHbIX TeMnepaTyp

a, al/tj | o, , a,, a_,/t_/, | oo, . a,, a),/tj, N al/tj
% %/u. | Mlla . % %/y. | MIla . % %/4. %/u.
2,3 4 26 7,5 2,67 4.6 4,96 4,53
26 | 875 | T | 98 | Jo. | 325 | 5 2 0s | 25 | g |00228| T 7 o

[nst GbICTPOM OLEHKN BENNYMHBI MaKCUMaIBHOMO paboYero AaBfeHus Mpu TOM UM MHOM Kflacce 3KcryaTtaumm npu-
Bedem Tabnuuy 9 ¢ yxke paccHmMTaHHbIMM MO npaBuiy MaHepa MakcuManbHbIMK padodmMmim gasneHnaMm ans 1py6 FD.

Ta6bnuua 9. 3HayeHus MakcumManbHoro paboyero gasneHus gna 1py6 FD, skcnayaTupyembix CTpoOro npu
Temneparypax n BpEMEHHbIX MHTEpBanax AJis KnaccoB akcnayataymm ykasaHHbix B FTOCT 32415-2013

MakcumanbHoe gaeneHne, Mlla

XonogHoe BogocHabxeHne

Tvin Tpy6sI

Toy6a FD PN* 10 - - - - 1,35
Tpy6a FD PN 16 - - - - 2,11
Toy6a FD PN 20 1,23 1,04 1,29 0,94 2,71
Tpy6a FD Optimum PN 20 1,23 1,04 1,29 0,94 2,71
Tpy6a FD Optimum PN 25 1,54 1,31 1,61 1,17 3,38

MpumevaHune: 3HaveHVs, MPUBEAEHHbIE B TabNnue, MOryT ObiTb MCMOMIb30BaHbl TONMbKO O/151 OLEHKW BENNYUHDI
MakcumanbHoOro patodero gasnenus; Tpydbbl PN 10 1 PN 16 He npegHasHadeHbl ans cuctem 'BC n CO; ans
peanbHOM CUCTEMbI HEOOXOAMMO MPON3BOAUTL MHOMBUAYANbHbINM pacyeT; NpoekTupoBaHne cuctem XBC, TBC u
CO [omKHO NPOBOANTLCA NNLIEH3UPOBAHHBIMU MPOEKTHBLIMU OpraHu3aUnsaMu.

* HomunHanbHoe pasneHune (6ap), ycnoBHasa Benn4ymHa, npuMeHsieMas ons knaccudukaumm Tpyd 1 xapaktepuayowlas TONWMHY
CTEHKN TPYObI.

HMHeﬁHo-TemneeaTZEHoe EacmmeeHme

OnHoM 13 BadKHENLLMX 0CODBEHHOCTEN NOAMMNPONUIEHOBbLIX TPYD SBNSETCSA OTHOCUTENbHO BbICOKWI KO3 MULMEHT
JNIMHEMHOrO TEMMNEePaTYPHOro pacLluMpeHus. Tpy NPOEKTUPOBAHNN 1 MOHTaXe CUCTEMbI 3TOT hakTop 06A3aTenbHO
cnemyeT yuuUTbiBaTb, HUBENMPYS NIMHEeNHOe M3MeHeHne TPybbl 3a CHET y4aCTKOB CaMOKOMMeHCaLWn, YCTaHOBKOM
cneumanbHbIX CoOeaUHUTENbHbLIX AeTanen (KOMMeHCcaTopOoB), NPaBUiIbHOM PACCTAHOBKOWM MOABWXXHbBIX 1 HEMOOBUX-
HbIX OMop.
BenmunHy TemnepaTtypHOro U3MEHeHNs A/IMHbI HArNoPHOM NOMNPONUASHOBOM TRYOLI AL, MM, HE3ABUCKMMO OT 66 Hapy>X-
HOro AMaMeTpa, onpedenstoT No hopmyne:

AL=oAT-L,
roe:
0. — KOS(OPULIMEHT TEMMOBOIO NIMHEMHOMO PaCLUMPEHNST HAaNOPHOW MOAMMPONMIEHOBOM Tpy6bl, MM/M °C (ans Tpybbl FD
PN 20 PPR - o = 0,15 mm/(M°C); ang Tpyd FD Optimum — a = 0,035 mm/(M°C));
AT — MakcumasbHas pacyeTHas PasHOCTb MexXOy TeMrnepaTypamu CTEHOK HaropHOW MoSMNPONIeHOBOM TPyOb! B NMPo-
LIECCE 3KCMyaTaLmm 1 OKPY>KaOLLIEN CPedbl, NP KOTOPOW OCYLLECTBASIETCA MOHTaXK OaHHOW TPYObI (T.€. MeXay Makcu-
MaslbHO U MUHUMabHO BO3MOXXHbIMW TeMmnepaTtypamin Tpyosbl), °C;
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L - nepBoHadanbHas anmHa pac4eTHOro y4acTka HarnopHOM NonmMnponieHoBoN Tpy6bI, M.

Ecnm TemnepaTypa HanopHON MOnMARONMIeHOBOM TRY6bl MPU SKCMyaTaLmy Bbillie TemrepaTypbl MOHTaXKa, TO AnvHa
JaHHOW TPYObl YBEMYNBAETCS; €CNIN HXKE — YMEHBLLIAETCS.

BenuunHbl TemnepaTypHbIX M3MeHeHnn anvHbl Toy6 FD npenctasneHb! B Tabnvuax 10, 11.

Tabnuua 10. JlIuHenHoe pacwmpeHue (mm) ans Tpyosl PPR PN 20

OnvHa PasHuua Temnepartyp At, °C
TPYOGbl, M 40 )
0,1 0,15 0,3 0,45 0,6 0,75 0,9 1,05 1,2
0,2 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4
0,3 0,45 0,9 1,35 1,8 2,25 2,7 3,15 3,6
0,4 0,6 1,2 1,8 2,4 3 3,6 4,2 4,8
0,5 0,75 1,5 2,25 3 3,75 4,5 5,25 6
0,6 0,9 1,8 2,7 3,6 4,5 5,4 6,3 7,2
0,7 1,05 2,1 3,15 4,2 5,25 6,3 7,35 8,4
0,8 1,2 2,4 3,6 4,8 6 7,2 8,4 9,6
0,9 1,35 2,7 4,05 5,4 6,75 8,1 9,45 10,8
1 1,5 3 4,5 6 7,5 9 10,5 12
2 3 6 9 12 15 18 21 24
3 4,5 9 13,5 18 22,5 27 31,5 36
4 6 12 18 24 30 36 42 48
5 7,5 15 22,5 30 37,5 45 52,5 60
6 9 18 27 36 45 54 63 72
7 10,5 21 31,5 42 52,5 63 73,5 84
8 12 24 36 48 60 72 84 96
9 13,5 27 40,5 54 67,5 81 94,5 108
10 15 30 45 60 75 90 105 120

Ta6bnuua 11. JluHeniHoe pacwupenne (mm) ana Tpyooel PPR-GF-PPR PN 25 OPTIMUM

OnvHa PasHuua Temnepatyp At, °C
TPYObl, M 40 )
0,1 0,035 0,07 0,105 0,14 0,175 0,21 0,245 0,28
0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56
0,3 0,105 0,21 0,315 0,42 0,525 0,63 0,735 0,84
0,4 0,14 0,28 0,42 0,56 0,7 0,84 0,98 1,12
0,5 0,175 0,35 0,525 0,7 0,875 1,05 1,225 1,4
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,7 0,245 0,49 0,735 0,98 1,225 1,47 1,715 1,96
0,8 0,28 0,56 0,84 1,12 1,4 1,68 1,96 2,24
0,9 0,315 0,63 0,945 1,26 1,575 1,89 2,205 2,52
1 0,35 0,7 1,05 1,4 1,75 2,1 2,45 2,8
2 0,7 1,4 2,1 2,8 3,5 4,2 4,9 5,6
3 1,05 2,1 3,15 4,2 5,25 6,3 7,35 8,4
4 1,4 2,8 4,2 5,6 7 8,4 9,8 11,2
5 1,75 3,5 5,25 7 8,75 10,5 12,25 14
6 2,1 4,2 6,3 8,4 10,5 12,6 14,7 16,8
7 2,45 4,9 7,35 9,8 12,25 14,7 17,15 19,6
8 2,8 5,6 8,4 11,2 14 16,8 19,6 22,4
9 3,15 6,3 9,45 12,6 15,75 18,9 22,05 25,2
10 3,5 7 10,5 14 17,5 21 24,5 28
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YToOb! UCKIIIOYATL OLLMOKK B pacyeTax, LienecoobpasHo o6o3HaqaTh yaMHeHne HanopHOM NoNMNpONUIeHOBOM TPyOhbI
cO 3HakoM mmoc (+AL) , a ykopoyeHne — co 3Hakom MUHYC (-AL). BenndnHy TeMnepaTypHOro U3MEeHeHNs OJInHbI TPy-
Bbl MOXHO OMpPeaeTb No HoMorpaMmam. HomorpamMma 41t OgHOCAOMHBIX MOSMIPONUIEHOBLIX TPYG NpeacTasseHa B
CHWIMT 40-101-96.

MY NPOEKTUPOBAHUM 1 MOHTa&XXE MONMNPONMAEHOBOIO TpybonpoBoaa HeobXxoaMmMo obecnevnTb ero CBOOOOHOE YaMHe-
HVe MPW HarpeBaHU 1 yKopadnBaHne Npn OXnaxkaeHn 6e3 nepeHanpsbKeHns Mateprana i coeguHeHnin TpybonpoBoa.
OTO JOCTUraeTCsd 3a CHET KOMMEHCUPYHOLLIE CMOCOBHOCTU S/1IEMEHTOB TPYBOMpPOBOAa (CaMoKoMMNeHcaLms) 1 obecne4n-
BaEeTCsl MPaBUIIbHOW PACCTaHOBKOW MOABVKHBIX I HEMOABUMXKHbBIX KPEMIEHWIM (ONOp), HAIMYMEM OTBOAOB (YrOSIbHUKOB) B
TpybonpoBoae B MecTax MoBopoTa, APYrUX MHYTbIX 31EMEHTOB, YCTaHaBIMBaEMbIX Ha MOBOPOTaxX Y BOCIPUHUMAIOLLIMX
TemnepaTypHble gedopmaumm Tpyb. HenoasmykHble OMopbl HAMOPHBIX MOANAPOMMUAEHOBBLIX TRYO LOMKHBLI HANPaBNATL
TEMNOBbIE NIMHENHbBIE YOMHEHNS (YKOPOYEHUsT) TPYD B CTOPOHY 3TUX 3N1EMEHTOB.

OWmnbKM B MPOEKTUPOBAHUM N MOHTAXKE NHXXEHEPHbBIX CUCTEM BE3 ydeTa TeMMNepaTypHOro paclUMpenmns Tpyo 1 nx MoH-
TaxKe MOIyT MPUBECTU K CNEeayoLLM NOCNEACTBUAM:

e npoucxoauT AedbopmMaLing U CPbIB KPEMEXKHBIX SIEMEHTOB MPW Nogaqe TENOHOCUTENS B CUCTEMY Tpy6bil.

e Tpybbl NpormbatoTcs, MPOBUCAOT BCNEACTBUE OTCYTCTBUS CheumaibHbIX KOMMEHCUPYIOLLIMX 31EMEHTOB, BO3HUKAET
PUCK YTEYKM TEMNIOHOCUTENS.

* Ha ehOPMUPOBAHHOM Y4aCTKe CKarIMBaeTCs BO34yX, CH/KAIOLLA MPOMYCKHYHO CMOCOBHOCTL CUCTEMBI; MPOUCXOANT

TakK Ha3blBaeMOe 3aBO3ayLUnBaHne.

* TemMrepaTtypa PaanaTopoB U CTOAKOB CHIKAETCS], cucTeMa paboTaeT MeHee 3hdeKTUBHO.
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OCHOBHbBIMX KOMMEHCUPYIOLLMMIX YCTPOMCTBAMM HANOPHOW MOMMPONUIEHOBOW TPyObl ABNSOTCS [-0bpasHble ane-
MEHTHI (pUC. 2), a Takxe [1-06pasHble, NeTneobpasHbie U Apyrne Buabl KOMNEHcaTopos (puc. 3,4).
PacueT KoMneHcupytoLLer CnocobHOCTH T-06pasHbix 9n1eMeHToB 1 [1-06pasHbiX KOMAEHCATOPOB NPOU3BOAUTCS MO
AMNMpUYecKon popmyne:

L =kNd AL,
roe:
Lk — OJvHa yyYacTka [-06pasHoro afemMeHTa, BOCNPUHUMAIOLLErO TeMNepaTypHble N3MEHEHNSA ANNHbI HAMOPHOW Mo-
NMNPONUAEHOBOM TPYObI, MM;
k — KoapMULMEHT 31aCTUHHOCTU, MPUHUMAEEMBIA LN OOHOGCOMHBLIX HAMOPHbIX MOAUMPONUIEHOBbLIX TPYG FD pasHbIM
25, a 4ns MHOrOCNOMHbBIX NOAMAPONUAeHoBLIX TRy6 FD — 15;
d” — Hapy>XHbIl AMamMeTP HaMopPHOM NOANAPONMUIEHOBON TPYDbI, MM;
AL - TeMnepaTypHble U3MEHEHWS AIMHbI HAMOPHOW NONMMPONUAEHOBOM TPY6bI, MM.
KomneHcupytoLLas cnoCobHOCTb AaHHbIX KOMMEHCATOPOB npuseaeHa B Tabnvue 12.

Tabnuua 12. KomneHcupyowasa cnoco6HoOCTb Netneobpas3HbiX KOMNEHCAaTOPOoB

Hapy>xHbin gnameTp Tpy6, Mm ‘ KomneHcupytoLwas cnocobHOCTb
20 80
25 65-70
32 55
40 45

KomMneHcaTopbl ycTaHaBIMBatOT Ha HANOPHOM MOMUMPONUIEHOBOM TRYBONPOBOAE NOCEPEAHE MEXAY HEMOLABUX-
HbIMW OonopamMu, AensAWVMU OaHHbIA Tpy6onpoBoA Ha y4acTky, TeMnepaTypHas aedopmanmst KOTOpbIX NPOUCXOoanT
He3aBMCKMMO Opyr OT gpyra.

B HeobxoouMbIx Criydasix KOMMAEHCUPYOLWAsa CMOCOBHOCTb HANMOPHbIX MNOAUMPOMNUAEHOBbLIX TPYO MOXET ObITb MOBbI-
LleHa B pesynbraTe NPUMEHEHNS OOMNONHUTENBHBIX MOBOPOTOB, CMYCKOB 1 MO bEMOB.

KOHCTPYKLMS NOOBUMXXHOM OMOpbl A0/KHA obecrnedmBaTb CBOOOAHOE mepemelleHne (YOTMHEHNE NN YKOPOYEHME)
HaMoOPHOM NONMMPONUAEHOBOM TPYbbl B OCEBOM HanpasneHun. KOHCTPYKLMA HEMOABMXXHOW OMOPblI HE OOMyCKaeT
Takoro nepemeLLeHnst Tpyobl.

OﬂOEbI

MopaBn>XHble onopbl

OT10T BMA onop obecnevmBaeT hrkcaumo TpyObl B MepneHanKynsapHOM e HanpasneHnn. Tpyba MOXET nepemMelatbCs
BOONb CBOEW OCW.

7 7 7727722727727

[ ] |

XOMYT ——— V13onayus XomyT
PucyHok 5. PucyHok 6.
MogsuxHasa onopa, npeacTaBneHHas MogBuxxHas onopa, NnpefcTaBfeHHas
B BUAe CBOOOAHOro XOMyTa Ha noaBece B Bue Tpex XOMyTOB Ha nogsece
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PucyHok 7. MNMnacTukoBas onopa ans Tpybonposoga PucyHok 8. MnacTukoBas onopa ans Tpybonposoga
ropsiyero BogoCHabXeHus XOMOAHOrO BOOOCHA6XeHUs

PaccTosiHUA Mexay MOABMXKHBIMIA ONopamMy Ha FOPU30HTabHBIX YHacTKax HamopHbIX NOMMAPONUIEHOBLIX TPy6 3a-
BUCAT OT cepun TpyB, UX HApY>XKHOro AMameTpa, TeMmrnepaTtypbl 1 MAOTHOCTU TPaHCTMOPTURYEMOWN cpedbl, MPX 3TOM
JOSIKHO 06ecnedmBaThbCs CoOXpaHeHme NPSIMONHENHOCTY TPYBOoNPOBOAA Ha BECh PacyeTHbI Nepunog, aKCrlyaTaLum.

HenopgBu>xHble onopbl

OTOT BUA onop obecrneyvmBaEeT XXECTKOE KpennaeHne TpyObl, Mpu KOTOPOM UCKITHOHYEHO CKOMb3sLLee NepemMelleHne
Tpybbl BOOMb CBOEW OCMU.

HeI'IO,EI,BI/I)KHbIe OrMopbl AoMNyCKaeTCA BbINONIHATL B BUAE 3aKpernjaeHHOro Ha CTpOI/ITeJ'IbHOI7I KOHCTPYKUMN MeTannm4ec-
KOro xoMyTa, ¢ 06enx CTOPOH KOTOPOro pPacrnonoXXeHbl MOANMPONUIEHOBLIE COEAMHUTENBHbIE MYDTbI MM MydTa n
TPOWVHWK; NGO OABYX METaNIMHECKNX XOMYTOB, PACMONOMXEHHbIX Ha 13rnbe Tpybonposoaa, B MeCTax OTBETBMEHMS.

[o] [o] [o]
- |
o]} { Lo eI
[o] [o] [oe] Te]
PucyHok 9. HenogsuxHasi onopa B MeCTe OTBETBJIEHUS PucyHok 10. HenogemkHasi onopa B Mectax u3rnba

Y / 7, Y Y 7,

H_——>KecTkasa onopa

| —
| —
I I/ | I L1 L] |
XOMyTJLX(eCTKaFI onopa XOMyTbIM
PucyHok 11. HenogsuxHas onopa, BbINOSIHEHHAas C PucyHok 12. Henogsum>xHasa onopa, BbINOSIHEHHASA
NCNoNb30BaHNEM XOMYTa XOMyTaMu C BYX CTOPOH My(Tbl

v Z,

MydThbI >KecTkasa onopa

PucyHok 13. HenogsmxHas onopa, BbINOJHEHHASA XOMYTOM MexXay MydT

B Tabnunue 13 nprBeaeHbl PEKOMEHAYEMbIE 3HAYEHNS PACCTOSHNN MeX Oy MOABUXHBIMM ONOpaMn Ha ropU30HTab-
HbIX y4acTkax TpybonpoBoaa, BbIMOHEHHbIX N3 OAHOCIOMHbIX HAMOPHBIX NOAMMPONUIEeHOBLIX Tpyb FD.

PaccToaHns mexxay noaBVKHbIMM OropaMm Ha BEPTUKATbHbIX yHacTkax TpyBonpoBoda yMHOXKAKOTCA Ha koadduumeHT 1,3.
[MpOU3BONIbHOE YBENNYEHNE PACCTOSHUS MEXXOy MOABWKHBIMW ONOpamMy MOXET MOBJEYb YBENUYeHMe npormba Ha-
MOPHON NOAVMPONUAEHOBON TPYObI 1 «3alleMieHne» ee Ha onopax, YTo NPUBOAUT K HAPYLLUEHUIO MPSAMONIMHENHOCTH
1 BOSMOXXHOCTW CBOBOAHOIO YAJIMHEHUST U YKOPOYEHUSA TPyObl B MeEpMo, SKCryaTaumm, a Takxke Co3faeT Aonon-

HUTENbHbIE YCUIINS HA KOHCTPYKLMIO OMop 1 TPYObI.
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Tabnuua 13. MakcumanbHOe paccTosHue mexay onopamm Tpy6onposoga FD (ropn3oHTanbHbIN)

DunameTtp Tpybonposoaa

PaccTtosiHue (cm) npy TemMnepaTtype TENJIOHOCUTENSA

20 95 90 85 85 80 70
25 100 100 100 95 90 85
32 120 115 115 110 100 90
40 130 130 125 120 115 100
PN 20 50 150 150 140 130 125 110
63 170 160 155 150 145 125
75 185 180 175 160 155 140
90 200 200 185 180 175 150
110 220 215 210 195 190 165
125 210 205 200 190 180 170
140 215 210 205 195 185 175
160 200 200 195 190 185 180
20 90 80 80 80 70 65
25 95 95 95 90 80 75
32 110 105 105 100 95 80
PN 16
40 120 120 115 110 105 95
50 135 130 125 120 115 100
63 155 150 145 135 130 115
20 80 75 70 70 65 60
25 85 85 85 80 75 70
32 100 95 95 90 85 75
40 110 110 105 100 95 85
50 125 120 115 110 105 90
63 140 135 130 125 120 105
PN 10
75 155 150 145 135 130 115
90 165 165 155 150 154 125
110 185 180 175 165 160 140
125 190 185 180 170 165 145
140 195 190 185 175 170 150
160 200 195 190 180 175 155
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MoHTaX 1 npoknagka TpybéonpoBoaoB

MoHTaXX TPpyOONPOBOAOB CUCTEM XOIOAHOMO 1 rOpsHero BOAOCHAOXEHUS, OTOMMIEHNS 1 TEXHOMOMMYECKMX TPYBOoNpoBoaOB
C NMPVMEHEHVEM HaMOpPHbIX TPYO 1 COeaNHUTENBHBIX AeTanem, M3roTOBMEHHbIX 13 MOAMNPONMIeHa paHaoM cononnmvep PPR,
cnemyeT NPoM3BOOUTbL B COOTBETCTBUM C TpebosaHuammn CI 30.13330.2012, CIM 60.13330.2012, CI1 73.13330.2012,
CHwI1 3.01.04-87, CHulM 3.05.05-84, CH 550-82, OCT 36-100.309-86, CI140-101-96, CI1 40-102-2000, CI1 40-1083-
98, CI141-102-98, BCH 47-96, BCH 69-97, TP 125-02.

Mpoknapgka Tpy6onpoBoaoB

[Npoknagka TpybonpoOBOAOB OCYLLECTBAAETCA CAEAYIOLMMI CocobamMmn: OTKPbITas Mpokiaaka, NpoKnaaka nopg Wryka-
TYPKOW, MpoKfadka B LaxTax U kaHanax, beckaHanbHasi npokfiagka B rpyHTe (Hapy>kHble TRy6onpoBOAb|).
Tpy6onpoBoab! B 34aHNSAX MPOKIaApIBAIOTCA Ha MoABeCcax, Ornopax U KPOHLUTENHAX OTKPBITO UM CKPLITO (BHYTPW LLAXT,
CTPOUTENbHbIX KOHCTPYKLUMIA, 60p03Ma, B KaHanax). [Npoknagky TpybonpoBoaoB 13 MonMMeEpPHbIX TRYG cneayeT npenyc-
MaTpuBaTb CKPbITOW: B MOy (B rodpoTpybe), 3a NAMHTYCaMN 1 SKpaHamu, B LUTpabdax, LaxTax 1 kaHanax; AonyckaeTcs
OTKpbITad MPOKNaAKa B MeCTax, [ae UCKIIHAKOTCH MEXaHNHYECKOE N TEPMUHECKOE MNOBPEXAEHME TPYD, a TakKe NpsamMoe
BO3OENCTBME Ha HUX YILTPAMUONETOBOIO N3NYyYEHNS.

Cnocob npoknagku TpybonpoBOOOB CUCTEM OTOMEHUA OOSKEH OobecnevnBaTb NErkytd 3aMeHy KX npu pemoHTe. B
cootBeTcTBUM co CI 60.13330.2012 3amoHoNM4mMBaTh TPYOONPOBOAbI CUCTEM OTOMIEHUST B HAPY>KHbIX OrPadkaatoLLMX
KOHCTPYKUMSIX He CledyeT; OOMyCKaeTCa MpOoKagka U3oanmpoBaHHbIX TPYOOMPOBOAOB B WTpabax orpaxaeHun. Npn
CKPbITOM MpoKNaaKe TRYOONPOBOAOB CeAyeT NMpeayCMaTpyBaTh IOKM B MECTaxX PacrofOXeHNs PasbopHbIX COeanHe-
HWUIA 1 apMaTypbl.

Mpwn Npoxoge TpybonpoBOAa Yeped CTeHbl U MepPeropodkn OOMKHO OblTb 0becneveHO ero cBOOOAHOE MepeMeLLeHne
(ycTaHoBKa b3 1 gp.). MNpun CKpbITon Npoknagke TpybonpoBOAOB B KOHCTPYKUMM CTEHbl AW Mona JOMmMKHa ObITb
obecneyeHa BO3MOXHOCTb TeMMNEPATYPHOro YO MHEHUS TPYO.

MoHTax Tpy6onpoBoaos

MOoHTaXK HanopHbIX TRYOOMPOBOAOB 1 COEANHUTENBHBIX AETANEN AOMKEH OCYLLIECTBAATLCS MPY TEMMepaType OKpy»Karo-
wer cpefpbl He Hke 10 °C. MecTo MOHTaXKa CnefyeT 3almiath OT Mblv U aTMOCHEPHBbIX OCaAKOB.

Mepen MOHTaXKOM TPYyBONPOBOAOB C MCMOMb30BaHMEM TRYD, apMUPOBaHHbBIX JTFIOMUHUEM, HEOOXOAMMO MPON3BECTN MX
3a4NCTKY, AN TOro, YTOObI MOXHO ObII0 COEANHUTL TPYOY 1 OUTUHT.

Tpybbl FD apMrpoBaHHble CTEKIOBOSIOKHOM HE TPEBYIOT 3a4UCTKM, B CBA3U C HEM MPOUCXOOUT SKOHOMUS BPEMEHN NP
MOHTaxke (cM. pouecc cBapku, CTp. 49).

TexHonorns MoHTaXxa MoIMMPOMNUAEHOBLIX TPYD 1 COeANHUTENBHbBIX AETaNen NpeaycMaTpmBaeT COEANHEHNE AaHHbIX Ae-
Tanem nytemM ceapku. B xoae cBapku NpomcxoauT BrfasieHe OQHOM AeTanu B APYryto, B pe3ynsraTe Yero rnosyyvaerca
MOHOMUTHOE coeamHeHne. bnarogapst Takon TEXHOMOMMM MOMHOCTBIO UCKITKOHAETCS BEPOATHOCTb MPOTEYKN B MecTax
COEAVNHEHNS.

B 3aBucrvmMocTr oT grameTpa Tpyb U MeCTa 1x CBapKM OCYLLECTBASOT CBAPKY HAmMOpPHbIX TPYO 1 COEAMHUTENBHBIX Ae-
Tanem B pactpyb mnu ceBapky HanopHbIX TPYyO BCTbIK. TopLeBas cBapka npegHadHadeHa ANd COeOQMHEHUST HarOPHbIX
noMMepPHbIX Tpy6 6onblioro anameTtpa. CoeguHeHre NONMMPONUAIEHOBLIX TPYO C METAINYECKMI MPOVN3BOANUTCS C
MOMOLLIbIO KOMBUHNPOBaHHbIX 1 (DriaHLEBBIX AeTanen.

MoHTa)xHoe o6opyaoBaHue

Ceapka nonMnponmuneHoBbIX TPYD 1 UTUHIOB B pacTpyd TpebyeT Hannyns Cneaytolmx MHCTRYMEHTOB 1 MaTepuasos:
3NEKTPOCBAPO4HLI annapaT ¢ HaboPOM MapPHbIX HACAAOK, NPeaHa3HAYEHHbIN AN NONMMQY3MOHHOM CBAPKN; HOXKHULLbI
ons pe3kn PPR - Tpy® nnm pesak (HOX C PexyLLUMM POMMKOM); Cneumanna3npoBaHHoe CPeacTBO A5t 00e3xmnpmBaHus
(CMMpPT nnu TaHrnT); HEGOMbBLLOE KOMHECTBO HECUMHTETUHECKOW TKaHW; MapKep, NIMHENKa UM MeTp; 3a41MCTHOe YCTPOM-

CTBO (015 TPYyD, apMUPOBAHHbBIX aTFOMUHNEM).
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Mpouecc cBapku Tpybonposoaa

MNMoaroroBka MHCTpyMeHTa K paboTe

® YCTaHOBUTb CBAPOYHbIN annapaT Ha POBHOW MOBEPXHOCTH.

¢ [1pOBEPUTL YNCTOTY HarpPEeBatOLLMX HACAAOK, MPOTEPETb VX MPY HEOOXOANMOCTU HECUHTETUYECKOW TKaHbIO, BO 1N3be-
»KaHWe MoBPeXaeHUs TehIOHOBOMO MOKPLITUS B HArPETOM COCTOSIHUM.

e 3aKkpennTb Ha CBaApO4YHOM anmnapare NapHble Hacaaky HeOBXOAMMOrO pa3mMepa C MOMOLLbIO CheumanbHbIX KI4eN.

® YCTaHOBUTb Ha CBApPOYHOM annaparte C NMOMOLLbIO peryndatopa Temnepatypy 260 °C (temnepaTtypa cBapkun PPR Tpy6
1N (PUTUHIOB).

® Bk/o4MTb CBApOYHbIN annapar B CeTb. B 3aBUCMMOCTU OT TeMnepaTypbl OKpY>KaroLLen cpeabl HarpeB NapHbIX Haca-
OOK AnnTca 5 - 7 MUHYT. Npouecc HarpeBa 3aKOHYEeH, KOrda racHET UK 3aropaeTcst (B 3aBMCUMOCTY OT TuMa CBapO4HOro
annapara) amnoYka KOHTPOS TeMnepartypbl.

[NepByto CBapKy PEKOMEHOYETCSA NPOU3BOANTL Yepe3 5 MUHYT MOC/e HarpeBa CBapOYHOro annapara.

Mpw cBapke annapaTom FD TepMoperynsiums OCyLLECTBAASTCS aBTOMATUHECKN.

Packpowka Tpy6

Packpon nonMnponnneHoBbIX TPYO OCYLLECTBASAKT CNELManM3npoBaHHbIMN HOXHULAMW 1N pedakamu. [pn oTpesa-
HUW TPYObl HEOOXOAMMO 0B6ECMEYUTb MPOXOXKAEHNE PEXYLLEN MIOCKOCTM CTPOro NeprneHAnKYNsSpHO K ocn Tpybbl. B
accoptumeHTe MockoBckoro 3aBofa FDplast npeactaBneHb! pa3nnyHbie MOAENM U MOAMUKALAN TPRYOHbIX HOXHL, AN
pPasHbIX PasMepoB NOANNPONUAEHOBLIX TPYD (cTp. 31).

Ceapka Tpybonposoga

KOHTaKTHYO CBapKy BpacTpyb CrneayeT OCYLLECTBASTL C CODNOAEHNEM CNeayoLLEN NOCNEA0BaTENBHOCTM Onepauuii;

e OTMepUTb 1 OTPE3aTh NOA MPSAMbBIM YIIOM K OCU KYCOK TRYObI HEOBXOANMOWN AVHBI C MOMOLLIbIO HOXKHIL, (prc. 14,15).
e [1ns Tpy6 apMUPOBaHHbIX atoMUHUEM Nepen NPOBEAEHEM KOHTAKTHOW CBApKM HEOOXOOAMMO MPOU3BECTU 3a4UCTKY
(yoaneHve) amtoMnHNS Ha CBapuMBaEMbIX y4acTKax TRybbl. 3a4ncTka (yoaneHne) antoMmMHNS NpOM3BOANTCS CreumalbHbl-
MM 3a4NCTKaMKM, KOTOPbIE NpeacTaBieHbl B acCopTuMeHTe MOCKOBCKOrO 3aBoga FDplast ang pasnmyHbix AMameTpoB
Tpyo.

® HoXXOM 1n cneupasnbHbIM MPUCNOCOBNEHNEM CHATL dacky NMog yriom 30-45° ¢ Hapy>KHOMo KOHLA TRyObl, NpeaHasHa-
YeHHOro ans HarpeBaHus (ona Tpy6 anameTpom > 40) (puc. 16).

e KoHel, TpyObl 1 (OUTUHI Nepef CBAapKOM, NPy HEOBXOANMOCTU, OYNCTUTL OT MbIN U MPA3U U 06E3KMPUTL CAMPTOM U
TAHMUTOM.

e [Ipy NOMOLLM Mapkepa HaHeCTW Ha Tpyby METKY Ha PacCTOSHUW, PABHOM y6uHe UTUHIA MUHYC 1-3 MM.

e [lomecTuTb TpyOy 1 PUTUHI HA COOTBETCTBYIOLLME Hacaaku (Tpyby BCTaBUTb B HACaAKy 4O OTMETKM, 0O03Ha4atoLLEeN
rny6uHy ceapky) (puc. 17). He BpalaTtb 1 He moBopaymBaTtb Tpyoy 1 OUTUHT, OIS Ny4llen opueHTaumMm MOXHO 1UCrosb-
30BaTb BCMOMOraresbHble MapKUPOBKN Ha UTUHrax. Bbioepxats HEOOXOOMMOE BpeMsi HarpeBa, KOTOPOE yKasaHo B
Tabnuue 14.

® [10 OKOHYaHWUM HarpeBaHns CHATb TPYOY 1 UTUHI C HACAAOK Y COEOUMHUTL X PaBHOMEPHBIM OBWXKEHEM 63 OCEBOrO
MoBOPOTa Ha BCHO MyOuHY A0 OTMETKK (puc. 19).

e BoigepxaTb BpemMs 00 OTBEPXOEHNS pacnaBneHHOro Matepmana. He nonyckaeTcsi MOBOPOT CoMnpsAraeMbix AeTanem
00 OTBEPKAEHNS!

e [locne Kaxxgom CBapKn H606XO,EI,I/IM8 O4MCTKa pa60L|1/|x I'IOBerHOCTeI7I OT HaJrero Mmarepuana.
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Tabnuua 14. TexHonorn4eckoe BpemMsi cBapku (Npu Temnepatype Hapy>XHoro Bo3gyxa +20°C)

Duametp Tpy6bl, MM Bpemsi HarpeBa, ¢ COﬂpﬂxzzﬁzge;aneﬁ, He Bpems O;A(JJI:XAGHMH,
16 5 4 2
20 6 4 2
25 7 4 2
32 8 6 4
40 12 6 4
50 18 6 4
63 24 8 6
75 30 8 6
90 40 8 8
110 50 10 8
125 55 12 8
140 60 15 10
160 70 18 12

Heo6xoaMMO NOMHUTB:

® MPY BbINOMHEHNM TEXHOMOMMYECKOM onepaLmn «Harpes» He AOMYyCKaeTCs OTKOHEHNE OCEBOWN IMHUM TPYObl OT OCEBOW
JIVHUM HarpeBaTeNbHOro YCTponcTea 6onee Yem Ha 5 rpagycoB. [ns anameTpoB Tpyb 6onee 32 MM, B Cny4vae ecnv gnm-
Ha y4YacTka Tpybbl bonee 2 M, HEOOXOAMMO UCMOb30BaTb AOMNOMHUTEbHbIE MOACTaBKM, 06eCnevmMBatOLLE COOCHOCTb
TpyObl 1 HarpeBaTeNlbHOro YCTPONCTBA;

® M0 UCTEYEHNM BPEMEHW NporpeBa TPyobl U PUTKHIE, HEOOXOONMO CHATb UX C HArpeBaTerbHbIX HACaO0K 6e3 KPy4eHMs
N NOKa4NBaHWA U3 CTOPOHbI B CTOPOHY;

® Mpu cBapke TPyd C BHYTPEHHMM apMUPOBAHWEM atOMUHMEM OO0 COMPSPKEHUst AeTanen HeobxoauM Bu3yasbHbIN
KOHTPO/b 3annaBNeHns paHee «3a4mLLeHHOro» TopLa;

® cpady Nocrne cbema AeTanen ¢ Hacaaok NasifibHYKa UX CNeayeT COeAnHUTL PaBHOMEPHbIM ABMXXEHUEM CTPOrO COOCHO
Ha BCHO MyOunHY 00 OTMETKM, UCKIOYas OCEBOE KPyYeHE;

® BO BPEMS OXJTKAEHUS 3anpeLLasTcst MPOoM3BOMTb NoOble MEXAHNYECKNE BOSAENCTBUS Ha TPYOy 1M coegnHUTENb-
HYHO [IeTaNb MOCE COMPSXKEHNS X OMNaBEHHbIX MOBEPXHOCTEN C LIefbIo BoMee TOYHOM YCTaHOBKM;

® BblAep>KaTb BPEMS OXNIaXXAeHNs CornacHoO Tabnumue, Npy 3TOM 3anpeLlasTcs Cnonb30BaTh kakmne-nnbo cpeacTesa ans
YCKOPEHNS OXNNabKOEHNSI CBAPHOMO COEOMHEHNS;

® Tpybbl AnameTpom 50 MM 1 Boee pekoMeHayeTCs CBapVBaTh MPW MOMOLLM CReLVaibHOr0 MOHTaXKHOMO Npucnocobne-
HUS B LieNsiX o6ecneydeHnst HeobxoanMoro AaBneHns 1 Bo n3bexxaHne 0CeBbIX MOBOPOTOB.

BHelHM B[ cBapHbIX COeAMHEHUI [BO0JKEH YAOBNETBOPATb CleaylowWmum Tpe6oBaHNAM:

® OTKJIOHEHWE MEXOY OCEBbLIMU NMHUAMM TPYDbI 1 COEONHUTENBHOWN OETan B MECTe CTblka He OO/MKHO NpeBbilLaTh 5°;

® Hapy>KHas MOBEPXHOCTb COEAMHUTENBHOM OeTanu, CBapeHHas ¢ TPybomn, He AOMKHA UMETb TPELLMH, CKNaaoK unv apy-
X 0edeKToB, BbI3BaHHbIX MEPErpeBoM AeTanel, Taknx Kak U3MEHeHWe LiBETa MaTepuana;

® y KPOMKM pacTpyba CoeanHUTENBHOW OETann, CBApPEHHON C TPYOOW, OOMKEH ObITb BUAEH CMIOLLHON (MO BCEN OKPYXX-
HOCTW) Ba/IMK OMaBfeHHOro MaTepuana, cnerka BbICTynatoLLMi 3a TOPLEBYIO NMOBEPXHOCTb COEAVHUTENBHOM ASTau.
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Pe3bboBble coeguHeHns
|

CoennHeHne nnacTMacCoBbIX TPY6OMNPOBOAOB C METANNYECKUMW CNEQYET BbINOIHATL C MOMOLLBK KOMOUHNPOBAaH-
HbIX (OUTUHIOB. [epMeTn3aLmo Pe3bbOBbIX COEANHEHN B 3aBMCUMOCTM OT TMNa COEOANHEHWNS 1 YCNOBUI aKCnyaTa-
LMW MOXXHO MPOM3BOANTb C MOMOLLBIO CAHTEXHUYECKOW HUTW, fibHa C MPUMEHEHMEM YNNIOTHUTENBHOM NacTbl, NEHThbI
Ha ocHoBe hToponnacTta (PYM-neHTbl).

CornacHo CI140-101-96 npuknaabiBaeMoe yCUnme npu CoegmHeHnn MeTanam4ecknx Tpyb ¢ pesbboBbIMKY 3aknan-
HbIMW 3NIEMEHTaMM COedUHUTENbHBLIX AeTanen 3 PPR He OOMKHO Bbi3blBaTb pa3pyLUeHne NocnegHux, B TOM Yncne
nsberatb CUIbHOIO CxXaTuUd (HanpuMep, Pa3BoaHbIMU TRYOHBIMU KNKoHYaMm), U36bITOYHBIX YCUMNA NPK 3aTSKKE Pedb-

60BOro coeguHeHMs.

dPYM-neHTa

HasHa4yeHue

MockoBckuii 3aBof, FDplast pekoMeHayeT NMpy MOHTaXKe NoONMNPOMNUAEHOBBIX (PUTUHIOB Mapku FD, KoMBUHNpOBaH-
HbIX METAITNTNYECKNMIN PE3BOOBLIMU AETANAMN, AN YITOTHEHNSA Pe3b00BbIX COeOMHEHUI CNoNb30BaTh PYM-neHTy
(puc. 20).

PYM-neHTa 6biBaeT pasHon TonuwmHbl (0T 0,045 oo 0,2 MMm) 1 pasHol WnpuHbl (0T 10 oo 60 MM); MCNonb3yeTcd Ans
MarneHbKOoro wara pesbbbl oT 1/4” 0o 3/4” v gna 6onbLIOro wara pesbbbl o7 17 0o 2” n T.4.

MpeumywectBa

Hage>xHOCTb COedVHEHWI 1N MPOCTOTa AEMOHTaXKa. TpyOonpPOBOApb!, CMOHTUPOBAHHBIE C

ncnonb3osaHnem OYM-neHTbl, UCMbITbIBAOTCA B COOTBETCTBUM C TpebosaHusamu CHUT.

[Mpn Ka4eCTBEHHOM COEANHEHNM OH MOTYT BbITb 3a4€MCTBOBaHbI B 3KCMJyaTtaumio HeMe-

neHHo. IMpu npumeHeHnn OYM-neHTbl NpUHATaA TEXHONOS COOPKM TPYO6OMPOBOOOB He

HapyLlaetcd. PYM-neHTa 0bnagaeT CTOMKOCTLIO K TEMMEPaTyPHbIM U XUMUHYECKUM BO3-

OENCTBUSM N paccymTaHa Ha OJIMTENbHBIA CPOK Cy>KObl.

PucyHok 20
Pacxop maTtepuana

3Ha4veHnsa nprBeaeHHble B Tabnuue 15 onpeneneHsl aKCNepUMeHTabHbIM NyTEM U MOFYT U3MeHATLCA Ha 15-20% B
3aBVICVMOCTU OT Ka4eCTBEHHbIX XapakKTEPUCTUK U TOYHOCTU PasmMepos.

Tabnuuya 15. Pacxog matepuana

R D 2 ST LLnpuHa neHTbl PYM, Pacxopg Ha ogHO TorluyHa NeHTS!
MM COeOVHEHNE, MM
1/4" 10 170 0,045
1/4" 15 120 0,075
1/2" 10 200 0,075
172" 15 120 0,1
3/4" 10 300 0,075
3/4" 15 200 0,1
1 10 500 0,075
1 15 400 0,1
11/4" 15 600 0,1
11/4" 20 450 0,14
11/2" 20 700 0,12
2 20-30 800 0,2
21/2 20-30 1200 0,2
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MockoBckuii 3aBofg FDplast pekoMeHOyeT UCronb3oBaTb Afst YIIOTHEHWUST pesbbbl MOMMMEPHbBIE YMIIOTHUTENM W
cneuyanbHble aHasPOBHbIE KIeN, CaHTEXHUYECKME Meni U YNIOTHUTE bHbIE MOSMMEPHbIE HUTU AN Pe3b60oBbIX coeau-
HEeHWI (CneumanbHO ANS MUTLEBOM BOObl). AHAsPO6BHbIe renv 0bnafatoT PSOOM NPEUMYLLECTB: IErKOCTb MPN MOHTaXE,
BbICTPO 3aCbIXatOT, BblAEPXKNBAIOT BbICOKOE AaBNeHNe, YCTONUMBbI K aHTUpr3aM, 6eH3vHaM, crivpTam, hpeoHam 1 ap.

XUMNYECKMM COeMHEHNAM, BblOSPXMBAKOT OECATUNETUA SKCryataunn.

Ana MOoHTaXxa npyu NOMOLLN PY4YHOro MHCTPYMEHTa PEKOMEHAYeTCS:
Mpy coegmnHeHnn Pe3bOBOBOW HaCTV MEPEXOOHMNKA C PE3bOO OTBETHOM AeTanM HEO6X0OMMO MCMOIL30BaTh CreLyabHbIN
JIEHTOYHBIN KIKOY (pUc. 21), obecnedmBaroLLn 06XBaT MO BCEN OKPYXKHOCTU PUTUHIE, UM POXKKOBLIN KITKOY (pUC. 22).

PucyHok 21 PucyHok 22 PucyHok 23

MockoBckuin 3aBog FDplast pekoMeHAyeT He OCYLLECTBNATL MOHTaXK KOMOMHUPOBaHHBIX (DUTUHIOB Mapkin FD ¢ nomo-
LLbHO ra30BbIX KKOYEN (pUc. 23) nan Opyrix Kroyer nogobHoro Tmna.

N3onauus sz6onposo,qa

Tpy6onposog, HeoOX0AMMO U30AMPOBAaTE MO BCEN OMHE TPACCHI, BKIKOYas (UTUHI 1 apMaTypy, NPy STOM HEOOX0OMMO
COb6OAAaTh MPOEKTHYHO MUHUMASTbHYHO TOMLLMHY U30A5LMm1 TRYOonpoBoada.

TpybonpoBoap! XONOAHOW BOAbI MOANEXAT U30NSALIMM BO U3bexaHne 06pasoBaHns KOHOeHcaTa Ha NOBEPXHOCTU TPRYObI,
a TaKxKe 4NA COXpaHeHNst TrMeHN4ecKnX HOpPM NUTBEBOM Bodbl. TpybonpoBOabl FopsiHer BoAbl MoOexxaT U3onsaumm Bo
n3bexaHe TenaonoTepsb.

TonwwmHa 1 B1a U30NALMK ONPEedeNnseTcs UCXOAA N3 TEPMUHECKOrO COMPOTUBAEHUS UCMOMNB3YEMOW U30MALMU, BIAXKHO-
CTW BO34yxa B MOMELLEHWI, rOe yCTaHaBNMBaeTCs TPybOonpoBOa, BbI3BAHHOM PasHULIEN MexXay TemMnepaTypon BO3ayxa
B MOMELLEHNN 1 TeMMNEepaTypO TEKYLLIEN BOAbI.

Ta6bnuua 16. MUHMManbHas TonWMHA N30AALUA OISt XONOAHOro BOAOCHABXEHUS

TonwmHa cnos N3onaLUmumn, MM
npu A = 0,040 Bt/(M*K)*

Bug npoknagku Tpy6onpoBoaoB

OTKpbITas Npoknagka TpybonpoBoaa B HeOTaNIMBaeBOM 4
rnomMeLleHnn (Noasasbl)
OTKpbITas Npoknagka TpybonpoBoaa B oTanivBacsBoM 9
nomeLLeHNN
Mpoknagka TpybonpoBoaa B kKaHane 6e3 napannensbHblX 4
ropsymMx TpybonpoBoaoB

[Npoknagka TpybonpoBoga B KaHane psiaoM C ropsiHmmMm 13
Tpybonposogamm

[Npoknagka TpybonpoBoda B LUTPObe 4

lNpoknagka TpybonpoBoda B LUTPOOE PSAOM C ropsiHMMm 13
Tpybonposogamm

NMpoknapka TpybonpoBoaa B OETOHHOW CTSKKe 4

* TOﬂU.LVIHa n3onaunm ona ropAa4ero BO,D,OCHa6>KeHl/I9I 00bI4HO KONebneTcs Mexny 9ni15 mm npn TepMNHYECKOM COMNpPOTUBNEHNN
1 = 0,040 BT/(m-K).
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Cucrtema «Tennbin non»
]

YCTPOWNCTBO CUCTEMBI «TEMMbIM MOM» MPUMEHAETCSA Kak BCMOMOraTtesbHbI cnocob OTOMNEHUS 1 MO3BONSAET PEryNMPO-
BaTb MUKPOK/IMMAT B MOMELLEHUN. BNok ynpaBneHns aBToMaTtuyecky Noaaep>KMBaeT 3aaHHyo TeEMMepaTypy, a Takxe
BKJIIOYAET UK OTKIKOYAET OTOMMNEHWE Mo BPEMEHW B COOTBETCTBUN C ONpedeneHHbIM anropuTMomM. 3TO AaeT BO3MOXK-
HOCTb 60ree paLmoHanbHO pacxogoBaTb SHEPTUHO.

MprHUMN YyCTPOWCTBA «TEMNIOro nona» NPeacTaBneH Ha pucyHke 24. Ha ocHoBaHMEe nona yknagblBasTcs TEMNoN30n-
PYHOLLMIM MaTepuran, YMeHbLLAIOLLWM TENNONOTEPU Yeped NEPEKPLITAE 1 BbINOMHAOLLMIA (PYHKLMW SKpaHa, NPensaTcTByS
paccevBaHno Tensa BHU3 U MO CTeHaM. TennousonmpyoLmin hapTyk Ha CTeHe JOMKEH ObiTb YNOXXEH Ha BbICOTY Mnfa-
HUPYEMOW CTSPKKM nofia. [MNoBepx TENOU3ONMPYIOLLErO «MMpora», COrlacHO BbIDPAHHOW CxeMe, yKkiaaplBaeTcs Tpy6a,
OCYLLECTBNSETCS NMOOKIIOHEHME CUCTEMbI K UCTOHYHUKY FOpsiHero BOAOCHaOXeHWsl, ee OnpeccoBka, NpoBepKa Harpesa
BCEX KOHTYPOB U OTCYTCTBUS Te4en, 06yCTPONCTBO LIEMEHTHOM CTSPKKI 1 HAMOSIbHOIO MOKPbLITUS.

Obs13aTesnbHbIM yCcrnoBmemM rnpn MOHTaxKe Teroro noja ABndaAeTcAa Hann4dme KOMMneHCcaunoHHOro wBa BAOOIb CTeH OJiA
npenoTBpaLLEeHNs ero paspyLleHns B pe3ynsTaTe TennoBbix gedopmMaumii. Hago oTMeTUTb, YTO yKnagky Tpyd v nx He-
obxognmyto ukcaLmo yoobHO MPOBOOUTL HA apMUPYIOLLYIO CETKY WK CrieumalibHble MOHTaKHbIE Penkn. Kpome Toro,
B NOCnegHee BpemMsi HabmparoT MoNynAapHOCTb CheumanbHbie TEMMON30MPYIOLLME MaTbl, COBMeLlaroLLme B cebe Tenno-
N30MNPYHOLLIME 1 MOHTaKHbIE (DYHKLAN.

CteHna

KomneHcauoHHbIN WoB

HanonbHoe NnoKpbITNE

Ytennurtenb
CTsaxka

OcHoBaHune nona

Tpyba

CeTka

\ AN .
R T R P

PucyHok 24. Cxema ycTponcTBa CUCTEMbI «Tensblin Non»

OBbl4HO MakcuMarnbHas TemnepaTypa TEMNOBOro areHTa B CETW HaMONbHOMO OTOMMEHMS COCTaBNSaeT He 6onee 45°C, a
nasnenve He 6onee 0,3 Mla.

[Mpy NPOEKTUPOBaHUI TENIOrO NMona cneayeT y4nTbiBaTh, 4TO cornacHo Cl160.13330.2012 cpenHtoto TeMmnepatypy no-
BEPXHOCTM Mona cfegyeT NpuHUMaTh He Bbille: 26°C - ong nonoB NMOMELLEHWUI C MOCTOSIHHbIM MpebblBaHMEM NOOEN;
23°C - ons Noa0B AETCKUX y4pexxaeHun cornacHo CHulM 31-06; 31°C - ans noaoB MOMELLEHUI C BPEMEHHBIM MpebbiBa-
HVEeM NoOeN, a TakKe A1s OOXOAHbIX OOPOXKEK.

Hanny4wmm HanosbHbIM MOKPbLITUEM MPW YCTPOWCTBE TENIOrO Nofa C BOASHbIM OXNaxKaeHNeM, Be3yCnoBHO, SBASIETCS
Kepammdeckas nnutka. OHa obnagaet HanbosbLUEr TEMNONPOBOOHOCTLIO 1, COOTBETCTBEHHO, Tennootaaqen. [Npun nc-
MONb30BaHUN APYIrUX NOKPLITUNA, 3PPEKTUBHOCTb OTOMNEHMST BYOET CHMXXATLCS MPOMNOPLUMOHANBHO UX TEMMON30NPY-
tOLLLEN CMOCOBHOCTU. Hanpumep, NoKpbITME U3 TONCTOMO KOBPOMMHA CMOCOOHO MPaKTUYECKM MOHOCTLIO M30NMPOoBaTb
non.

Yknagka Tpyb KOHTYpOB 0borpesa 00bl4HO MPOU3BOOUTCA MO ABYM Cxemam (puc. 25, 26):
® 3MENKa,;
* crnvpans.
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MepBbli BapuaHT SIBMSETCS caMbiM MPOCTbIM, HO B TO >X€ BpPeMs OH MMeeT OAWH HEemoCTaTOK - MPOorpeB rona
MPONCXOOUT He COBCEeM pPaBHOMEPHO. TemMnepartypa BoAbl MPW MPOXOXAEHWN Mo Tpybe OLLYTVMO CHKaeT-
CS K KOHLY KOHTypa. Takytd CXemMy MOXHO MPUMEHWUTb AN pasgeneHus niowaom no cTerneHu Harpesa Cc nna.-
HbIM MEepexodoM Mo TemrnepaType, Hanpumep, Yy BaHHOW chenatb Mof Tennee, a y BXOAHOW ABepu npoxiagHee.

Yknagka Tpy6 NO crvpanibHOM Ccxeme Crnocob6CTBYET paBHOMEPHOMY MpOrpeBy rnona. B aTom cnyyae ropsdve u
OCTbIBatoOLLME TPYOKM HYepeaytoTes. ITOT MeToq, SBMSETCs CaMbIM PacrnpOCTPaHEHHbIM.

C ([ )
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)
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PucyHok 25. BapnaHTbl yKnagku Tennoro nona 3Memnkoim PucyHok 26. Yknapgka Tennoro
nona cnupansio

MPUHATO cunTaTthb, YTO OJMHA OOHOrO OTOMUTENBHOrO KOHTYpa He Oo/mkHa npesbilats 100 M. B TomM cnyyae, korpa
TpebyeTcst YCTPOWCTBO TEMMOro nona B NoMeLleHn ¢ 6onblIon nnowanbto, LenecoobpasHo BbIMOMHUTL HECKOBKO
KOHTYPOB, MOAENMB NoLWaab NOMELLEHNS Ha paBHble YacTu. [pr 3TOM HEOBXOAMMO, YTOObI COCEAHNE KOHTYPbI OTAENS-
NUCb Apyr OT Apyra ¢ NOMOLLBK KOMMEHCALMOHHOMO LWBa. KaxKabii OTOMUTENBbHbBIN KOHTYP OO/MKEH HA4YMHATLCS B pac-
npeanenuMTenbHOM KOMNEKTOPE, a 3akaH4MBaTbCA B MPUEMHOM KonnekTope. HeobxoanmMo npeaycMoTPETb 1 0becneqmnTb
BO3MO>KHOCTb CMyCKa BO3ayxa 13 TpybonpoBOAa B CaMOM BbICOKOM MECTE.

Mpy ncnonb3oBaHUM TPYO 13 NOANNPONUAEHA AN YCTPOMCTBA TEMIOro nona yaobHo MCNonb3oBaTh TPYObl, KOTOPbLIE Bbi-
nyckatoTcs B ByxTax. 3TO NO3BOUT CYLLIECTBEHHO COKPAaTUTb TRYAOEMKOCTb MPOLIECCa 1X YKNaOKW 3a CHET OTCYTCTBUS
O0MbLLIOrO KOIMHECTBA COEAVMHEHWI, YTO, B CBOK O4Yepeb, MOBbILLIAET OOy HAAEXKHOCTb CUCTEMBI.

Mpwv moHTaXxe cnepyeT yduTbiBaTb cnieaywouimne ocob6eHHoCTHN nonnnponuniieHoBbIX pr6:

e cormnacHo FOCT 32415 - 2013 «Tpybbl HAaNnoOpHble 13 TEPMOMIaCTOB U COBANHUTESNBHbIE AETANM K HAM A1 CUCTEM
BOAOCHaOXKEHNSA 1 OTOMNEHNSA», TEMMbIM MON OTHOCUTCA K 4 Kraccy aKcriyaraumy TRpyOOonmpOBOAOB C MaKCUMasTbHOM
paboden Temnepatypoit 60 °C n makcumanbHon Temnepatypon 70 °C, OencTBre KOTOPOW orpaHnyeHo no Bpemenn (5%
OT cpoka cny>bbl TpybonpoBoaa).

e cornacHo TpeboBaHuam CI 60.13330.2012 «OTonnerve, BEHTUASALUMA M KOHONUMOHMPOBaHNE BO3Oyxa», MPOKIaaKy
Tpy60onpoBOAOB 13 MOMMEPHBLIX TPYO B MOy CNEAYET OCYLLECTBAATL B rohpoTpydeE.

e comacHo Cl1 40-101-96 «[1poeKTMpoBaHmne 1 MOHTaXK TPyOOMPOBOOOB 13 NOAMAPONUiIeHa «PaHoomM cononmmep»
PPR-100, TpybonpoBof, OO/MKEH UMETb BO3MOXHOCTb CBODOAHO YOJIMHHATLCS UK yKOpavnBaTbCs 63 nepeHanpsixe-
HUst MaTepuana Tpyb, COeaMHUTENbHBIX OETanen 1 COeaVHEHNIA TpybonpoBoaa.

NcnbiTaHna TE¥60I‘IEOBOE&

HanopHble Tpy6onpoBOab! BHYTPEHHNX CUCTEM BOLOCHAGXEHWSI U OTOMNEHUS 3AaHWi, a TakKe TeXHONorM4YecKne Tpy-
60ONPOBOOb! NMOCNE OKOHYaHMS MOHTaXKHbIX PABGOT AOMKHBI ObiTb UCMbITAHbI MAPOCTATUHECKUM U MAHOMETPUHECKIM
(MHeBMaTLNYeCKM) METOIOM ABaKAbl (MpedBapuTenbHOe 1 OKOHYAaTebHOE UCTbITaHWs!) ¢ cobniogeHremM TpeboBaHui
FOCT 24054-80, TOCT 25136-82, CI' 73.13330.2012, CHw1I1 3.05.05-84, CH 478-80, CH 550-82, CI 40-101-96 n CI1
40-102-2000.

cnbITbiBaTb rOTOBLIV TRYGOMPOBOA, CieayeT Mpw NONOXKUTENBHON TemMrepaType 1 He paHee Yem Yepes 16 Yacos nocne
CBapKW NOCNeaHero CoeauHeHNs.
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VicnbiraHns TpybonpoBOAOB MPOU3BOASTCA MPW MONOXUTENBHOM TeMMepaType B MOMELLEHUSX 30aHNS, a CUCTEM XO-
JNIOOHOIO M ropsAYero BOAOCHaOXKEHMS - MPpY TEMNepaType OKPYy»KatoLLen cpedpl He Hxe +5 °C. Temnepatypa XXMaKoCTu
OOMmKHa BbITb Takke He HxKe +5 °C. Tpu 3ToM, ecnm Npu UCnbiTaHUM Ha TPYOONPOBOAE NOSBMMNACh Poca, TO YKasaHHbIN
MPOLECC CNeayeT Npoao/KUTb MOCIE €€ BbICbIXaHWUS N BbITUPaHNS.

Pac4eTHOe gaBneHne B TPYOONPOBOAE W BPEMS UCTIbITAHNA CnedyeT Ha3HadaTb cornacHo CHUIM 3.05.01-85.
McnbiTaHNA cucteM X0No4HOro U ropsivYero BOGOCHA0XXeHNS [OMKHbI MPON3BOANTLCS A0 YCTAaHOBKM BOAOPa300pHOM
apmMaTypbl. [py 3TOM BeNMYMHA UCTbITATENBHOIO AaBMeHWs Oo/mMkHa 6biTb B 1,5 pasa 60rblie MakcMabHOro pabode-
ro JaBneHuns B cucTeme. Bpems BbloepXKy TpybonpoBoaa No4 UCMbITaTeNlbHbIM AaBNEHWEM COCTaBNSET He MeHee 30
MUHYT. TpybonpoBoa CHATAETCS BblAEPXKABLUMM UCTbITaHNE, ECNN He ByaeT 0OHaPYXXeHO Teun U Opyrnx 0edexToB.
WcnbiTaHne BOOSAHbIX CUCTEM OTOMJIEHUST U TEMNOCHABXEHU JO/MKHO MPOM3BOAUTLCS MPU OTKIKOYEHHDBIX KOTNax w
pacLUMPUTENbHbLIX COCYAaX MMAPOCTaTUYECKM METOAOM, AaBneHneM B 1,5 pasa npeBbilLatoLLeM padodee aaBneHne, HoO
He MeHee 0,2 Mla (2 Krc/cm?) B caMol HKHEN TOUKEe CUCTEMBI.

CucTtema NpU3HaEeTCs BblOEPXKABLUEN UCTbITAHNE, ECNU B TEYEHME 5 MUHYT HaxoxxaeHWs ee rnogd NpoOHbIM AaBIEHVEM
nageHve gasneHns He npesbickT 0,02 Mla (0,2 Krc/cM?) 1 OTCYTCTBYIOT T4 B CBaPHbIX LLBaXx, Tpybax, pe3bboBbix coe-
OVHEHVISIX, apmaType, OTonuTeSbHbIX Nprbopax 1 06opyaoBaHN.

[0 OKOHYaHMIO MCMbITATENBHBLIX MEPOMPUATUN COCTABMAETCS «AKT MMOPOCTATUYECKOMO UM MaHOMETPUYECKOMO UCTbITa-
HWSA Ha rePMETUYHOCTL> (MpurnoxxeHne 3 CHuIM 3.05.01-85).

YcnoBusi XpaHeHUs1 1 TPAHCMOPTUPOBKMU

¢ B cootBetctBUM ¢ TOCT 19433 nonvnponnneHoBble TPyObl HE OTHOCATCA K KaTEropum OnacHbIX MPy30B, YTO O0MyC-
KaeT 1X MepeBo3Ky MOObIM BUOOM TpaHCHopTa B COOTBETCTBUM C MpaBuiiaMy NepeBO3KM MPy30B, AEUCTBYHOLWMMN Ha
OaHHOM BUfe TpaHcrnopTa.

e XpaHuTb TpyObl HEOOXOANMO B 3aKPbITOM MOMELLEHUM UK MO, HABECOM B MOPU30HTaSIbHOM MOMOXKEHWM, HA POBHOM
noJsy, HacTune, wutax, obeperasa OT NPAMbIX CONTHEYHbIX Ny4elt. BbicoTa wrabensa He Oo/kHa NPeBbILLAaTh 2 METPOB.

¢ [Tpu xpaHeHn Tpyb B CKNAACKMX MOMELLEHUAX TeMnepaTypa OKPY>KaroLLIEro BO34yxa He Oo/KHa npeBbilaTth 50°C, a
pPacCTOsIHME OT HarpeBaTeNbHbIX MPUOOPOB AOMKHO BbITb HE MeHee 1 MeTpa.

¢ XpaHeHne NoNMNPONMNEHOBbIX TPYO OOMKHO OCyLLECTBNATLCA B cooTBeTcTBUM ¢ TOCT 15150 (pasgen 10 no ycnosu-
am 5 (OXK4).

¢ [lepeBo3ka TPyd MOXET ObITb OCYLLECTBAEHA NOObIM BUOOM TpaHCnopTa (KefaTeflbHO B KPbITbIX aBTOMAalLMHAxX 1 Ba-
roHax) B oTpe3kax Unu ByxTax, B FOPU30OHTaNIbHOM MOMOXEHNN.

e CornacHo TpebosaHusm CI 40-101-96 TpaHcnopTpoBaHWe, Norpy3ka 1 pasrpyska nonmnponmuieHoBbiX TRy OomK-
Hbl MPOBOAUTLCS NPY TeMMepaType Hapy>XHOro Bo3ayxa He Hke - 10 °C. VIx TpaHcnopTupoBaHue Npu Temnepartype Ao
- 20 °C ponyckaeTcs TONbKO NpW UCMOb30BaHUM CReLManbHbIX YCTPOMCTB, 06eCcne4mnBaroLLMX drkcaumio Tpyo, a Takke
MPUHATAN 0CODbIX Mep NMPeaoCTOPOXKHOCTU.

¢ [Tpy MOrpy304HO-Pa3rpPy304HbIX padboTax, TPaHCMOPTUPOBAHUM U XpaHEHUM TRYG HEOBX0aMMO obeperaThb VX OT yAapoB
M MEXAHNYECKMX MOBPEXAEHUN. TpyObl HEOOXOOAMMO YKNaAbIBaTh HA POBHYHO MOBEPXHOCTb, 6€3 HEPOBHOCTEN U OCTPbIX
BbicTynoB. CbpacbkiBaHune Tpyb C TpaHCMOpPTHbIX CPEACTB He OonyckaeTcs. Bo Bpemsi MOrpy3ku crnedyeT NpUMeEHSTb
CTPOMMbI N3 MAFKOro Matepuasna.
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MpaBuna yrmnusauum

YTunusaumsa nagenus (nepennaeka, 3axopoHeHe, nepenpoaarka) MpOV3BOANTCS B MOPSAKe, YCTAHOBIEHHOM 3akoHaMu
P® ot 04 masa 1999 . Ne 96-03 «O6 oxpaHe atMocdepHOro Bo3ayxa» (B pegakumm ot 01.01.2015), ot 24 nioHs 1998 .
Ne 89-03 (B pepakuum ot 01.02.2015) «O6 oTxogax npondsoacTea v notpebnenus», ot 10 aHBapsa 2002 Ne 7-O3 «O6
OoxpaHe okpy»xatoLLen cpefpl» (B pegaxkumm ot 01.01.2015), a Takxke ApYyrMmM pOCCUMCKUMU U PETVOHASTBHBIMI HOpMa-
MW, aKTamu, NpaBuiaMmn, PacnopsXKEHNAMU 1 MP., NMPUHATEIMU BO UCTIONTHEHME YKa3aHHbIX 3aKOHOB.

TpeboBaHna 6e3o0nacHOCTN
|

MoHTaxx Tpybonposoaa 13 Tpy6 PPR He06X0AMMO OCYLLIECTBAATL B COOTBETCTBUM C TpeboBaHuaMm CHUMl Il - 4-80 «Tex-
HVKa 6e30MacHOCTM B CTPOUTENLCTBE.

K pabotam Mo MOHTaXKy 1 CBapKe AOMyCcKaroTcs 1ua, gocturine 18 neT, npowelume MeguLMHCKOE OCBUAETENBCTBO-
BaHWe, crneyumanbHoe 0by4YeHne N MHCTRYKTaXK Ha pabovem MecTe Mo TEXHVKE 6e30MacHOCTU.

Mpu KOMHaTHOW TemnepaType TPYObl N DUTUHM M3 NONUNPONWIEHA HE BbIOENSIOT B OKPYXXaKOLLYIO Cpedy TOKCUYHbBIX
BELLIECTB M HE OKa3blBaKOT BPEAHOMO BAUSIHMA HA OPraHnaM YeoBeka npu HEMOCPEACTBEHHOM KOHTaKTe.

[Mpwn cBapke Tpyd 1 MUTUMHIOB B BO3AYX BbIAEAAOTCA NETyHME MPOOYKTbl TEPMOOKUCIUTENBHOM OECTRyKUMN. B cBA3n
C 3TUM, CBapKy CnedyeT NpousBOaMTL B MPOBETPUBAEMOM NOMeLLeHUN. TemnepaTtypa BocnnameHeHnsa PPR - 325 °C.
NPV KOHTaKTE C OTKPbITbIM MIaMEHEM MONUMPOMNUIEHOBbIE TRYObI U (DUTUHM FOPAT KOMTALLMM MiaMeHeM ¢ obpaso-
BaHVEM pacriasa v BblAENEHVEM YITIEKCNOro rasa. [Ongd sawmtsl OT MPO4YKTOB ropeHns HEOOXOAMMO MOS1b30BaTbCH
pecnvpaTtopamu, GUNLTPYIOLLIMMX NPOTBOra3amm.

Mpwn paboTte co cBapo4HbIM annapaTtoM (220B) cnenyet cobnogats 0bume npasuna anekTpobesonacHocT no FTOCT
12.2.007-75.

MapaHTUnHbIE 06A3aTenbCcTBa
|

* 13roToBWTENb rapaHTMPyeT COOTBETCTBME MOAMMPONNMIEHOBbIX TPYE U huThHIoB FD TpeboBaHusiM 6e30MacHOCTL, Mpn
YCNOBUK cOBMOAeHNs MoTpebuTenemM NpaBusl UCTONb30BaHNS, TRAHCTIOPTUPOBKM, XPaHEHNS, MOHTaXKa 1 SKCrTyaTaLyn.
 MapaHTVs PacnpOCTPaHSeTCs Ha Bce AedeKTbl, BOSHUKLLME MO BUHE 3aBOAA-N3rOTOBUTESTS.

 MapaHTVs He PacrpPOCTPaHAETCs Ha AedeKTbl, BOSHUKLLME B Clly4YasiX:

- HapyLLIEHWS! MacropPTHbIX PEXUMOB XPaHEHWs, NPaBuil MOHTaXKA, MPaBUST UCTIbITaHWS!, MacropPTHbIX MapaMeTPOB 3KC-
nnyaTaummn 1 06CNy>KMBaHUA N3aenvs;

- HeHagIeXXaLLel TPaHCMOPTUPOBKM 1 MOrPY30-pasrpy304HbIX PadoT.

Hann4na cnenos BOS,D,GVICTBI/IFI BeLLEeCTB, arpeCCrBHbIX K Matepumanam magenna.

Ham4na cnegoB MexaHn4eckoro, TepMn4eckoro BOS,EI,GI?]CTBI/IFI.

HaIM4YMsA NOBPEXAEHUI, BbI3BAHHbBIX MOXAPOM, CTUXNEN, POPC - MDKOPHBIMU 06CTOATENBCTBAMMU.
- NOBPEXOEHNI, BbI3BAHHBIX HEMPABUIIbHLIMU AENCTBUAMM MOTPEOUTENS B MPOLIECCE SKCMyaTaumm TpybonpoBoaa.

¢ [Tpon3BOaMTENb OCTaBNAET 3a COOOWN MPaBO BHECEHUSI UBMEHEHNN B KOHCTPYKLMIO, YNYHLLIAIOLINX Ka4eCTBO U3Oenus
NPV COXPaHEHUM OCHOBHbIX SKCMITyaTaLMOHHBIX XapaKTepUCTUK.
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MpunoxeHue 1.
Xummnyeckast CTOMKOCTb TPyO 1 coegunHuTenbHbiX getanen ns PPR
________________________________________________________________________________________________________________________________|
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BnarogapcTtBeHHble NcbMa, Harpagbl
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