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O KkomnaHuun
|

MockoBckuin 3aBog FDplast sBnseTca KpynHbIM pOCCUMCKUM MPON3BOANTENEM UHXXEHEPHBIX CUCTEM BOLOCHAOXKEHNS
1 otonnenus. MNpons3eoacTBeHHbIe nnowann coctasnstoT 6onee 50 000 M?, obopyaoBaHHbIX 16 NMHUAMK MO NPOn3-
BOACTBY TPYO 1 26 MHXKEKLMOHHO-NNTEEBBIMU MaLLHamu (TTTA) no Npon3BOACTBY NOANMPONUIEHOBbLIX (DUTUHIOB. 3aBO[,
NPOV3BOANT NpodyKumo anametpamn ot 20 go 160 mm. Ons npousBoacTea Tpyd 1 UTUHIOB UCMONb3YETCHA MOAMAPO-
nuneH mapkn Borealis RA-130E.

KayvecTBO npoaykumn FD noarBepxaeHO ceptudrkaTamm, OTMEYEHO Harpagamu, amnioMamMmu Poccuinckoro goHaa 3a-
LWTbI MpaB NOTPebUTENEN, MefanaMM 1 MOYETHBIMIU rPaMOoTamMmn MHOMX BbICTABOK 1 (DOPYMOB.

MockoBckuin 3aBof, FDplast coTpygHuyaeT co MHOMMMN CTROUTENBHO-MOHTaXXHBIMW 11 TOPrOBbIMW OpraHmMsauusMm. 3a-
BOO, UMEET ANNEPOB N KIMEHTOB Kak B Poccun, Tak 1 B cTpaHax CHI.

MCTOEI/IH Eassmvm

2002 [op ocHoBaHus Mockosckoro 3aBofa FDplast. OTKpbITO NPOn3BOACTBO NOAUMPONUAEHOBLIX TPYO 1 (OUTUHIOB.

2004 PacwvpeHve accopTUMEHTa (PUTUHIOB, BCA MPOOYKLMA N3 MONUNPONUAEHa CTana BbINyCKaTbCA B CEPOM 1 6eloM
LBeTe. 3anyLLeHO NPoM3BOACTBO PUTUHIOB C METASITMHECKOW 3aK1aQHOM YaCThHO.

2005 3anyck B Npou3BOACTBO MONMMNPONUIEHOBbLIX TPYD, apMUPOBaHHbIX antoMuHrem Standart.

2006 ACCOPTUMEHT UTUHIOB 13 MOAUMPONUAEHa yBENN4YMNCS B 3 pasa. Ha4anocb nporsBoacTBO NOANMPONNIEHOBOM
Tpy6bl B ByxTeE.

2007 Ha4ano Npou3BOACTBA NOAUMPONMUAEHOBLIX (DUTUHIOB AMAMETPOM OT 75 oo 160 Mm.

2008 3anyck B Mpov3BOACTBO MOMN3TUIEHOBbLIX FOMPUPOBAHHBIX TPYO O/15 XO3ANCTBEHHO-ObITOBOWN 1 NIMBHEBOW 6€3-
HaMOPHOW KaHanM3auum.

2009 Havanocb MPOV3BOACTBO NOAMMAPOMMIEHOBBIX TRYD C BHYTPEHHVM apMUPOBAHVEM altOMUHEM Premium.
2010 OpraHmsoBaHO NPOM3BOACTBO MHOMOCOMHbBIX MONUMPONMUIEHOBBLIX TPYO, apMUPOBAHHBIX CTEKTOBOSTIOKHOM.
2011 3anyck B Npon3BOACTBO rodpupoBaHHOM ABYXCOMHOM TpyObl avameTpamn 110 1 160 D.

Beinyck rodppupoBaHHbix apmupoBaHHbix Tpy6 FD ARM anametpom ot 1000 10 2400 MM C KOMbLIEBOW >KECTKOCTBIO
0o SN16.

2012 OTKpbITWE yHacTka Mo NPoM3BOACTBY KOMOALEB, (DUTUHIOB ANA rOPUPOBaHHbIX TPYO.

2013 (OcCBOeH BbIMYCK MOANMPOMNUAEHOBBIX TPY6, apMUPOBAHHbBIX CTEKIOBOSIOKHOM C HOMWHASIbHBIM [aBleHEM
PN 25. Ha4yato nporsBogctBo METaIONONMMMEPHbIX JTFOKOB 1 CBaPO4HbIX MPYTKOB.

2014 PaspaboTaHa 1 BHeapeHa nnHWE o npomnseoacTsy amctos MNMH/,

2015 OcBoeHa HOBas cepust roppUpoBaHHbIX TPYO C HOMUHANIOM MO Hapy»xHoMy anameTtpy (OD). Havato npovssoa-
CTBO OpeHarKHOW ropupoOBaHHOM TpyObl 1 BbICOKOTOYHOMO NiacTuka ana 3D nevatu.

2016 3anyck B MPOW3BOACTBO ABYXCMNOWHOM rohpupoBaHHom Tpyobl FD ECO.
2017 YBenuyeHue NPOon3BOACTBEHHbIX MOLLHOCTEWN.

2018 PacwumpeHve Npon3BoaCTBa ABYXCNOMHOM rohpupoBaHHor Tpy6bl no OD ot 630 o 1200 mMm. 3anyck B nMpo-
N3BOOCTBO PbKEN ABYXCNOVHOW rohpupoBaHHOM Tpyobl N3 nonuatuneHa SN6 - SN7 anameTtpom 368/315 mm.
Havano nponssoacTsa ropprpoBaHHOM TpyObl U3 MOAMAPONUIeHa.

2019 PaclumpeHne NpPor3BOACTBa rOPUPOBAHHON TPYObI 3 MONUMPONUIEHA C KOMbLEBOW XEeCTKOCThLIO A0 SN16.
2020 3anyck B MpOM3BOACTBO CnvpanbHoBUTON Tpyobl FD SVT 1 konogues FD SVT.

2021 Pacwwmpenre nponssoacTsa konogues FD SVT: kaHanv3aumoHHble, BOOOMPOBOAHbIE, KabenbHbIe.

2022 Ha4ano nporsBOACTBa CripabHOBUTOM TRYOb! FD SVT ¢ pe3bboi 1 KOMMPECCUOHHBIX (UTUHIOB.



CTAHAOAPTbI PABOTbDI




CTtaHpapTbl NPOM3BOACTBA

MonunponuneHoBble TRyObl 1 huTuHrin FD nponssoastcsa B cootBeTcTBUMM ¢ [TOCT 32415-2013 «TpyObl HanopHble U3
TEPMOMMACTOB U COEAMHUTENbHbIE OETANN K HUM 019 CUCTEM BOAOCHaOXeHnA 1 otonnerHuns», TOCT P 53630-2015
«Tpy6bl HANOPHbIE MHOFOCAOMHbIE ONSA CUCTEM BOAOCHAOXEHUS 1 OTomneHus» n TY 22.21.21-001-03637755-2017
«Tpybbl HANOPHbIE 1 COEAMHUTENBHbIE AETaM K HUM 13 coronmMmepa MponuaeHa Ans CUCTEM XONOOHOrO U ropsyero
BOJOCHaOXXEHUST 1 OTOMNEHNs». [JaHHbIN TEXHNYECKUIM KaTalor COCTaBfIEH C YHETOM TpeboBaHWN BbilENepeYNCleHHbIX

HOPMAaTMBHbIX OOKYMEHTOB.

O6nactb NPUMEHEHUA NOANNPONUNEHOBbIX Tpx6 n (pUTUHroB

Ha cerogHsaWHWA OeHb nonmnponunieH ABNAETCA Hanbonee pPacrnpoCTpaHeHHbIM 6e30MnacHbIM MarepmnasioMm Kak o

BHYTPEHHMX TPyOONpPOBOA0B, Tak 1 A1 HAPY>KHbBIX UHMXEHEPHbBIX CETEN.

MonunponuneHoBble TPyObl 1 PUTUHM MapKn FD ¢ ycnexoM 1crnosb3yroTcs Mpu YCTPOMCTBE JII0ObIX CaHTEXHNHECKINX
1 OTOMUTENbHBLIX cucTeM. C Kaxk[piM rOAOM YBENUMBAETCS UX MPUMEHEHME B OPOCUTENbHBIX 1 APEHaXKHBIX CUCTEMax
6narogapst BbICOKON XMMUYECKOW YCTONUMBOCTU MaTeprana, yaoapHon BA3KOCTW, CNOCOOHOCTY BblAgp»XKMBATb MOBbILLIEH-
Hoe fJaBneHue, XOPOLLUVM CBapHbIM CBOMCTBaM 1 OJIMTENIbHOMY CPOKY Cry»<6bl 6onee — 50 neT, B 3aBUCMMOCTY OT BMAa

1 061aCTV MPUMEHEHNS.
[NonynspHOCTb NOAMMPONMNEHOBLIX TPYS FD o60cHOBaHa MX BbICOKMM Ka4eCTBOM, AOCTYMHOW LIEHOW 1 MPOCTOTOM MOHTabKa.

Tpybbl 1 huTnHM 13 nonunponuneHa Tun 3 (PP-R) npegHasHadeHb! ANs CUCTEM BHYTPEHHEro XONOOHOIro W ropsvero
BOOOCHAOXeHS, TEMSbIX MOMOB U Pa3BOAKM CUCTEM LIEHTPaNbHOrO OTOMEHWS ¢ paboyer TemnepaTtypon oo + 95°C,
a Takke s TPaHCMOPTUPOBKYM CXXaTOro BO3AyXa U XUMNYECKM arpeCcCUBHbIX Cpeq,

MonunponuneHoBble TPYObl U PUTUHIMA MOXHO MCMNONb30BaTb A1 MPOBEASHWS NMUTLEBOW BOAbI, MNOAa4M TENOHOCUTENS
K OTONuTebHbIM NMprbopam, apeHaka, NonmMea 1 T.4.

K Tomy >Ke, YTO SBMAETCA OCOBEHHO LIEHHbIM, monunponuneH Tin 3 (PP-R) nprHagnexxuT K knaccy nonmonedrHoOB 1, Kak
BCe MpeacTaBuUTEN STOMO KIacca, ABNAETCHA SKOOMMHECKN YACTbIM MPOAYKTOM, MEPEHOCS CBOE Ka4eCTBO Ha N3roToB-
JIEHHbIE 3 HEro naaenvsa 1 obecnevreas 6e30MacHOCTb BEAEHWS TEXHOIOMMYECKOro npoLiecca.

5ﬂaro,u,apﬂ CNOCOBHOCTK nonunponuneHa cBapmnBaTbCHd, 3HAYNTESIbHO obneryaercsa npouecC MOHTaKa WM3roToBJIEH-
HbIX N3 HErO pr6, a NMPO4YHOCTb CBapHbIX COeVHEHNIA conocTaBmMma C MPOYHOCTBLIO CaMnX pr6. o MHeHWMIO BegyLmnx
CMeumanucToB, 3TO MO3BONSAET Ha3BaTb NOAMMPONUIEH OOHVM N3 CaMbIX NEPCMNEKTUBHbLIX HA CErOAHALLHWM OEeHb MaTe-

pranoB A5t NPON3BOACTBA TPYO 1 COEANHUHUTENBHBIX AETaNen.



Knaccudunkauus nonmnponuneHosbiX Tpy6 FD

[nacTrkoBble TPYObl KNacCcuUUMPYOTCSA N0 HOMUHANIBHOMY AABfEHNIO, KOTOPOE Tpyba MOXET BblAEPKaTb MPU TEM-
nepatype 20°C B Te4eHMe BCEro cpoka akcnnyaTaumm. Kaxxgas 3 BogonpoBOAHbIX (MHXXEHEPHbIX) CUCTEM UMEET CBOW
OCOBEHHOCTW, HO OMPeaenStoLUMN BENMHMHaMM Npu noadope noavnponuneHoBblx Tpyd (PP-R) aenstotcs Temnepaty-

pa (°1) n dasnenne (MlMa) TennoHocuTens.
B 3aBucrmMocTn OT HOMMHaNBHOro aaenenust (PN) MOXXHO onpefenuTb obnacTv npumeHernsa PP-R Tpy6 mapku FD:
- PN 10 — gnsa XBC ¢ HommHanbHbiM gasneHnem 1 Mla (10,197 krc/cm?)
- PN 16 — gnsa XBC ¢ HommrHanbHbIM gasneHvem 1,6 Mia (16,32 krc/cm?)
- PN 20 — gnsa 'BC ¢ HoMunHanbHbIM gasneHnem 2 Mla (20,394 krc/cm?)
- PN 25 — ona 'BC ¢ HoMuHanbHbIM faeneHvem 2,5 MlMa (25,49 krc/cm?)

B saBucumocTu ot PN 1 knacca akcnnyataumm, K KoTopomy npuHagnexxnt PP-R Tpyba mapkn FD, MOXXHO onpeaenmtb
onTVManbHytO TeMnepaTypy U AaBfeHne, KOTOpble AOMKHbI MOAAEPXKMBATLCS B TOW WAN NHOWM BOAONPOBOAHOWN NHXXE-
HepHOW cuctemMe. B cooTBeTCTBUM C TpeboBaHUSIMU, NpeabsaBaseMbIMy K BOAONPOBOAHLIM CUCTEMAaM, NOANNPONMIe-
HOBbIE TPYObI BbIMYCKAOTCS B HECKONBbKMX MOANMDUKALIMSIX:

- NoAMApPONUIEHOBbIE TPYObl C HOMUHaNBHBIM AaBneHrem PN 10, PN 16, PN 20.

- NOAMAPONUAEHOBbIE TPYObl apMUPOBaHHble cTekoBONOKHOM PP-R-GF-PP-R Optimum PN 20, PN 25. [Ina coegn-
HeHVs NNacTUKOBbLIX TPY6 FD ¢ MeTannnyeckm TpyoonpoBOAOM UM paamaTopamMm NPUMEHSAKDT KOMOUHUPOBAHHbIE
OeTann, UMeoLLME B CBOEN KOHCTPYKUWN NATYHHYIO HUKEMPOBAHHYO AeTallb C HAPY>XHOW VAN BHYTPEHHEN PE3b-
6on. Tak Kak cCoeanHNTENbHblE KOMOMHNPOBaHHbIE AeTanm FD paccunTaHbl Ha AasneHve, npesbilatollee 2,5 Mna,
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Jlabopartopus N0 KOHTPOJIIO KavyecTBa

MockoBckuin 3aBog, FDplast uMmeeT coBpemeHHyto nabopaToputo Mo KOHTPOSIIO KadecTBa NPOAYKLMM, OCHALLIEHHYHO MpK-
bopamn onga onpeaeneHns NPOYHOCTH, FEPMETUYHOCTU, YTO MO3BOJISIET ELLE HA CTaauM NMPON3BOACTBA NUCKIIO4YNTL BCe-
BO3MOXKHble aedekTbl. COBCTBEHHAsS Hay4Hasi NabopaTopusi, OCHALLEHHAs COBPEMEHHBIM OBOPYAOBAHNEM, MO3BONSAET
[enartb aHannabl NPobd B Te4eHme OHS.

B nabopatopun perynsapHO NpOBOAATCS UCMbITAHUA NPOOYKLUMUM, MOATBEPXKAAIOLLME €€ BbICOKOE KayeCTBO. [urn-
eHnYecKme cBocTBa TPyO M hacoHHbIX AeTanen, U3roToBAeHHbIX Ha MockoBckoM 3aBofe FDplast, moaTBepxaeHsbi
cepTndurkaTom focynapCTBEHHOMO KOMUTETA CaHNTAPHO-3MMaeMMonormyeckoro Hagsopa PO (CaHllunH 2.1.4.1074-01).

CooTteeTcTBME TRYD M haCOHHbIX AeTanen 13 noamnponuneHa poccunckm ctangaptam (TOCT 32415-2013, TOCT P
53630-2015, TY 22.21.21-001.03637755-2017) noaTBep>xaeHo cepTtudmkartom focctangapTta Poccuun.




MHOOPMALIUSA O CbIPBE




Cblpbe

|

Bca npoaoykuna npowssogntcs B cootBeTrcTBuM ¢ [TOCT 32415-2013, TOCT P 53630-2015, TpeboBaHnsmu
DIN 8078/8077 (PPR) n EN ISO 15874. Npw npon3BoACcTBE MONUMPONMAEHOBbBIX TPYO 1 hnTUHIroB Mapkn FD ncnonb-
3yeTcs Chipbe — «Pangom cononumep» (tun 3) Borealis RA-130E.

Mapka nonunponuneHa RA-130E crneunanbHO pa3paboTaHa ona npousBOACTBa TPYO U COeOUMHUTENbHbIX AeTanen
K HUM, KnaccuunumpyeTcst No MUHUManbHoM anutensHorn npodHocT (MRS) kak PPR-100.

Komnanus Borealis — MMpoBOM nnaep U KpPynHENLLNN NPON3BOANTENb MOMANMPONMAEHOBBIX 1 BEICOKOTEXHONOMYHBIX
nonmMonenHOBbLIX MaTepmasos.

MonunponuneH «Pangom cononumep» (Trn 3) RA-130E — 3TO nerkui 1 NpoYHbI CONOMMEP, OTHOCSLLIMACA K paspsany
TepMmonnacToB. OH XMMUYECKN CTOEK K OOMbLUMHCTBY PacTBOPUTENEN Kak KUCNOTHOro, Tak M WEeNOYHOro Tuna
(MpunoxxeHre 1). Ocobbi MHTEPEC NMPEACTaBMAET TENI0BAsA YHUBEPCATbHOCTb NOAVMPONueHa: TPyObl U3 HEro aKc-
nayaTupytoTes npu Temnepatypax oT - 10°C go + 95°C, KpaTKOBPEMEHHO BbIAEPXMBAKOT MNOBbILLEHWE TEMMepPaTypb! 40
110 °C. bnarogaps a1acTUHHOCTV MaTepuana Bofa B NOAMMPONUIEHOBbLIX TPyHax MOXXET 3aMep3aTh, HE paspyLuas vx.

Ta6bnuua 1. MexaHn4eckne n TepMm4eckmne cBoncTea nonumnponuneHa Borealis mapkn RA-130E

[Nokasaresnb 3Ha4eHne

[1noTHOCTb cbipbst PP-R, r/om? 0,905
VHaekc TekydecTu pacnnaea cbipbs PP-R, /10 MuH. 0,25
MuHmanbHasa anutensHasa npovHocTb MRS cbipbs PP-R, MlMa 10

OTHOCUTENBHOE YAIMHEHNE NPV pa3pbiBe, % 400
[Npenen Teky4ecTn Npu pactsxeHnn, MlMa 30

Mopynb ynpyroctu, MlMa 900
[Mpenen npo4HocTU Npw pa3pbiee, Mla 29

KoathdumumeHT TennonposogHocTy, BT m/°C 0,24
YaensHas TennoemMkocTb, kpk/kr °C 1,73
KncnopononpoH1LaemMocTb, I/cM? <0,1

Mapka nonmnponunneHa RA-130E knaccndpuvumpyeTcs no MUHUMarbHOW anutenbHol npodHocT MRS (MIMa) kak PPR-100.
OTO XapakTepUCTIKa TRYObI, YYCAEHHO PaBHAs HAMPSYKEHNIO B CTEHKE TPRYObI, BO3HMKAIOLLIEMY MPY AENCTBUM MOCTOAHHOMO
BHYTPEHHErO OaBfeHns, KOTopoe Tpyba cnocobHa Bbiaep»kaTb B TeveHne 50 neT npu Temnepatype 20 °C ¢ y4eToMm
KO3 dumLUmeHTa 3anaca NPo4HOCTH, paBHoro 1,25. Noa 3TM NOHMMAaETCS CMOCOBHOCTL MaTepuana TPyObl COXPaHATb K
KOHLly MpeanonaraemMoro cpoka ciy»k0bl Takon 3anac NpoYHOCTX TpybonpoBoaa, HYTobbl OH MNP COBNOAEHUN YCNOBUIA
SKCNJyaTaumMoOHHOIO NEPUOAAa rapaHTUPOBaN ELLE HaOEXHOE NCMOMHEHNE CBOVX PaboYmx yHKLMN.

PPR-100 no cpaBHeHunto ¢ PPR-80 obnagaet pagoM npenMyulecTs: MOBbILLEHHON TEPMOCTOMKOCTbIO, OTCYTCTBMEM
€[0KOro 3anaxa, yny4leHHON yaapHOM NPOYHOCTBLIO, 0B61aaeT BbICOKMM COMPOTUBIEHNEM K BO3AENCTBUIO arpPeCCUBHbIX
cpen, 061afgaeT BbICOKMM MokKasaTefleM CBapuBaeMocTu (cornacHo ctaHgapTy DVS 2203). MNonunponuneH Borealis
RA-130E (PPR-100) xapakTepuayeTcs 605ee BbICOKMMM 3HAYEHNSMM MaKCUMaNbHOMO SKCMlyaTaumMoHHOro AaBfeHVs.
91O 03HavaeT, 4YTo TPYbOoMPOBOAbL!, MPON3BEAEHHbBIE N3 3TOrO MaTepuana, yayT 6o1ee AONrOBEYHBIMU, YeM TRYOOMPO-
BOAbl N3 nonunponuneHa PPR-80 npw skcnnyaTaumm no BCEM OCHOBHbIM XapakTepUCTUKaM: TeMrneparypa, AaBneHve,
KOMKOCTb, pacLUMpeHNE.

Parpgom cononumep (tvn 3) Borealis RA-130E (PPR-100) obnagaeT 6051ee BbICOKOW TEPMOCTONKOCTLIO, UMEET MPenmy-
LecTBa Npw aKcryaTaumn B Hanbonee »eCTKNX YCOBKSIX — B CUCTEMAX OTOMMEHWS 1 ropsidero BogocHabxeHns. Cpok
cny>x6bl Tpybonposofos 13 PPR-100 Ha 25-30% 6onbLue, 4em y Tpyd 1 UTUHIOB, Npon3eedeHHbIx 13 PPR-80.



NPEUMYLLIEECTBA NPOOYKLWU FD




MpeumyuwecTsa noamnponuneHosbiX TPy6 n ontmHros FD
___________________________________________________________________________________________________________________|

MonunponunneHoBble Tpydbl U GUTUHM FD - 3TO COBpeMeHHas ansTepHaTUBa OLUMHKOBAaHHBIM, CTaflbHbIM 1 HyTryHHbIM
Tpybam. 3a nocnenHue OecAaTuneTs ToybonpoBOabl U3 MOAMAPONUIEHa MOAYHIN LMPOKYKO NONYNSPHOCTL CPEAn Npo-
heCcCcroHanoB-MOHTXXHMKOB 1 OBbIYHBbIX MOTPebUTENEN 3a PSA, HEOCMOPVIMbIX MPEUMYLLIECTB.

OKONOrn4yHocTb
* [MonMNponuneH XMMMHECKI CTOEK U HE OKa3bIBaeT BIMSIHMS HA KA4eCTBO 1 COCTaB TPaHCMOPTUPYEMOW BOAb!.

e Ha noBepXxHOCTW TPyObl, UMEIOLLIEN HEMOCPEACTBEHHbBIN KOHTaKT C BOOOW, He 0BpasyeTcsa OTNOXeHWN. BHYTpeHHWN
anameTp Tpyd He YMEHbLLAETCSt C TEHEHVNEM BPEMEHN.

o [lonunponuneHoBble TPyobl FD He noaBep»eHbl Kopposum.
* He paspyLiaroTcs nom, Bo3OeiCTBUEM KUCIOT, PACTBOPUTENEN 1 OOMbLUMHCTBA XUMNHECKIMX PeareHTOoB.

e QOTCYyTCTBME ANEKTPUHECKON MPOBOAUMOCTY (HE MPOBOAAT ONy>XKAAtoLLE TOKM).

Jlerkuin MoHTaXx
* MOHTaXK MOAMMPOMWAEHOBLIX TPYyO OCYLUECTBASeTCS B 2-4 pasda ObICTpee, 4eM cTallbHbiX. CoegnHeHne Tpyo
¢ hutuHramn FD Manbix pasmepoB 3aHNMAET BCEMO HECKOSIbKO MUHYT.

e CoenuHeHue Tpyb ¢ hutnHramm FD ocylecTBnseTca 3a CHET NONGY3NOHHOM CBapKK, KOTopast CO34aeT MOHONUTHOE
CoeuHEHNE.

e Bec nonunponuneHoBoro Tpybonposoaa A0 9 pas MeHbLUe METaIMHYecKon KOHCTPYKLMW, Gnarofaps Yemy cylie-
CTBEHHO CHUXaIOTCSA TPAHCMOPTHO-CKIAACKME PacXombl 1 TPYA0EMKOCTb MOHTaNKA.

JonroBe4yHoCTb

* [MonunponuneHoBble Tpydbl FD umetoT 6onee OUTENbHbIN CPOK CNY>KObl MO CPaBHEHWIO C ApYruMmK Tpybamu, npu
YCNOBUM NPaBUNBHOIO MOHTavKa 1 akcnnyatauumn. Cpok akcryaTaummn ToybonpoBoaa XoN0oAHOro BOAOCHAOXKEHNsT CO-
cTaBnseT 6onee 50 neT, a ropsyero BogocHabxeHus — 6onee 25 ner.

MpocToTa o6CcnyXuBaHus
* Bosee H13Kas TenonpoBOAHOCTL — OTCYTCTBYME NOTEpW Terna, YTo AaeT BOSMOXHOCTL HE MPUMEHSATL U30NALMIO TPYO.

® [NonunponuneHoBble TPyObl 1 UTKHIM FD 06nagatoT akyCTUHECKOM N30ASILVEN (3BYKOMOITIOLLIEHMEM) — FACAT Nepenaqy
LLIYMOB, BOSHUKAIOLLIMX NPV NpOTEKaHWM BOAp! MO Tpybam 1 uUTUHrRaMm.

* [lonunponuneHoBble TPyObl 1 UTUHMM FD XOpOLIO MepeHocAT nepenadbl Temrepatypbl. Pabodee naBneHvie
B 3aB1CVMOCTY OT MapPKMPOBKN TPybbl Bapbunpyetcs oT 10 1o 25 MMa.

e [lonunponuneHoBble TPYObl FD MMEKOT XOPOLLYIO MEXaHUYECKYHO MPOYHOCTb B OT/INYME OT METaIONIacTUKOBLIX TRYO.

OKOHOMMYHOCTb
e COOTHOLLIEHME LIEHBI U Ka4eCcTBa AenaeT NONMMPONMAEHOBYO MPOAYKLMIO Mapki FD yHVKanbHOW.

e CTOMMOCTb MOAMMPOMUAEHOBLIX TPYD 1 utnHroB FD B ABa pasa MeHbLLe METANNONNACTUKOBBIX W METaMINYECKIX
aHaJoroB.

e O6Lasa CTOUMOCTb MOHTaXKa MOAMMAPONMAEHOBbLIX TRYO 1 (DUTNHIOB FD MeHbLUe, Y4em y Tpyb 1 (DUTUHIOB, U3rOTOBNEH-
HbIX U3 OPYrX MaTepuanos.

e DKOHOMMSI TeMa Npu TPaHCMOPTUPOBKE ropsiHer Bodb! B MOAMMPONMNEHOBbIX Tpybax coctaBnseT oT 10% 0o 20%.
e [lonMnponuneHoBble TPYObl He TPEOYOT AOMONHUTENBHBIX PACXOA0B Ha MOKPACKY, TeMNO- 1 3BYKOU3OMSALIMIO.

® Pacxofbl Ha TPaHCMOPTUPOBKY 1 CKNaaMpoBaHne NonvnponmneHoBoin npodykumm FD Ha nopsiaok MeHblle, Yem
METaNIMHECKON NMPOOYKLMN.
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Mpenmywectea npoaykuun FD

CamblIll LUIMPOKNIA aCCOPTUMEHT Npon3BoavMon B Poccun npoaykumm ot 20 go 160 guameTpa.

B nponsBoacTBe nonmnponuieHoBon npoaykumm FD ncnofib3yeTcs cbipbe Nydwen creymanisnpoBaHHOM MapKim
nonunponuneHa Borealis RA - 130E (PuHnanans) «<Pangom cononumep» (tun 3).

MonnnponuneHoBas NpoayKLumns mapki FD nponsBoamTcst B cepoM 1 6efiom LiBeTe.

MNpopykuna mapku FD npowssogmntca 13 nonunponuneHa mapku RA-130E, koTtopasa knaccuuuympyertca no

MUHUManbHOM anutenbHom npoyvHocTn (MRS) kak PPR-100.

Mpoaykuma mapku FD 13 nonvnponuneHa obnagaeT noBbILLEHHOW TEPMOCTOMKOCTbLIO 1 YAYYLIEHHOW yaapHoOun
MPOYHOCTHIO.

Mpopykums Mapku FD xapakTepnsyetcs crnocobHOCTbIO Bbigep)XusaTtb 6osiee BbiCOKOe aasnieHue npu 6onee
BbICOKMX TemnepaTypax.

Mpoaykumsa FD npousBoanTcsa 13 nonunponuneHa cornacHo MOCT 32415-2013, DIN 8078 n EN ISO 15874. Bce
Tpy6bl Mapkn FD npousBoasaTcs 63 yMeHbLUeHNA TONLWMUHbI CTEHKMN.

I'Ipemmxu.q,eCTBa paboTbl ¢ MockoBcKknm 3asogom FDplast
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[Mbkasa crcTema CKUAOK W Mpo3padHas LieHOBas MonuTrKa.

Lvnepam BblgaeTcsa opuLmanbHbiil cepTudmKaT, NoaTBEPXKAAIOLLMIA CTaTyC KOMMaHWA.

B03MO)XHOCTb 3aKpenneHnst 3a AMnepoM TEPPUTOPUM MPUCYTCTBUS KOMMaHUK (06nacTb, PEMMOH, ropom).
VIHtbopmauns o gunepe pasmellaetca Ha cante www.fdplast.ru, nepeHanpaBnsaTCcs BXOOALWME KIMEHTbI.
CucTema pe3epBUpOBaHNSA TEHAEPOB, MPOEKTOB, OOBEKTOB.

MpenocTaBnseTcst MOSHbIA KOMMEKT TEXHUYECKOW [OKYMEHTAaLMM (TEXHNHYECKME NacrnopTa, KaTanoru, pyKoBOACTBa,
cepTudmKaTbl, Npe3eHTaummn 1 T.4.).

TexHn4eckas noaaep»KKa 1 KOHCYNLTMPOBaHWe No nNpoaykumm FD.

MpenocTaBnaeTcs MapKeTVHroBas MoaaepXKka: nedvaTHas npoayKumst (Katanoru, GpoLutopbl, NMCTOBKK), obpasLpbl
npoayKLUnn, GaHHepbl, CTeHObI.

OTcpoYKa nnaTexka npu NocTosHHOM paboTe.

MpenocTasneHne KoMNaHn-annepy nepcoHanbHOro MeHemxepa.



CTtpouTtenbHble 0O0BbEKThI

Mcnonb3oBaHne nonunponuneHoBbliX Tpyd u comtuHros FD

O6bekT: XK «Haplpag», pecn. Aobiresi,
nrr. F6noHeBCKMiA
MocTaBwmk: VN Hukonaes A.B.

O6bekT: XK «HoBbIh OkkepBWb»,
r. CankT-TeTepbypr, 4. Kyaposo
MocTtaBumk: OO0 «[eHeb»

O6beKT: MOHONMTHO-KapKacHbIN JOM, T. DHrenbC,
yn. TenbmaHa, 64
MocTaBmk: OO0 «CaHTEeXKOMIMIEeKT»

MocTasLmk: MBOKOST Cypaes «EBpocaHTexHMKa»

O6bekT: focTuHMLA «ATnaHT», . Coumn
[MocTaswmk: OO0 «Tennocepsunc»

\\ ; ‘". :
O6bekT: KK «Bomkekunin n3ympyn», r. QHrensc,
yn. CTyaeHyeckas

MocTaBwyk: OO0 «CaHTEXKOMMIEKT»

r. CaHkT-lNeTepbypr,
78 kBapTan, MKp. KameHka
MocTtasLmk: OO0 «[eHeb»

O6bekT: KK «KameHka»,

O6bekT: CTPOUTENBCTBO MHOMOMYHKLIMOHATIBHOTO
MeauUMHeKoro ueHTpa MY «JlyraHckast pecryonm-
KaHcKast KNMH14eckast 6onbH1La»

MocTaBuwmk: OO0 «TpyboTopr»

O6bekT: CaHaTopuii «CeCTPOpPeLKMin KypopT»,
r. CankT-MeTtepbypr, KypopTHbIN paoH
MocTaslmk: OO0 «[deHeb»

O6bekT: MexxayHapoaHblii asponopT «CTpUriHo»,
r. HwxHWin Hosropog,
MocTaBumk : OO0 «d-Mnact HH»

O6bekT: 3paHne agMmHucTpaumm, r. LLenkoso
MocTtaBuwyk: OO0 «baanc TCC»

O6bekT: XKunoe 3naHne, r. BopoHex
MocTaBwmk: NMBOKOJ1 Cypaes, «EBpocaHTexHMKa»
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MonunponuneHossblie TPy6blI FD

TPYBA PN 10
Aprt., AprT., Owawmertp, D, TonwwuHa KonuyectBo B
cepbii UBeT 6enbini UBET MM CTEHKM, 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
i 1708 2708 75 6,8 12
‘ t 1709 2709 90 8,2 8
1700 2700 110 10 4
- 2661 125 11,4 4
—— i - 2662 140 12,7 4
- 2663 160 14,6 4
D
TPYBA PN 16
Aprt., Aprt., Ownawmertp, D, TonwuHa KonnyectBo B
cepbii LBeT 6enbini UBET MM CTEHKN, 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
. t
D
TPYBA PN 20
ApT., ApT., Ouamertp, D, TonwwmHa KonuyecTtBo B
cepbii UBeT 6enbini UBET MM CTEHKN, 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
i . 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
5 i - 2653 160 26,6 4
TPYBA PN 20 2 meTpa
7094 8094 20 3,4 90
S 7095 8095 25 4,2 60
7096 8096 32 5,4 40
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TPYBA PN 20 OPTIMUM SDR 7,4 (APMVIPOBAHHAA CTEKJTOBOJIOKHOM)

Apr., ApT., [Ounawmertp, D, TonwwmHa KonuyecTtBo B
cepbi LBET 6enbin UBET MM CTEHKN, t, Mm ynakoBKe, LUT.
7671 8671 20 2,8 180
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 90
7092 8091 25 3,5 60
7097 8097 32 4,5 40

TPYBA PN 25 OPTIMUM SDR 6 (APMVPOBAHHAA CTEKJTOBOJIOKHOM)

Aprt., AprT., Onawmertp, D, TonwumHa Konu4yecTtBo B
cepbli uBeT 6enbln UBET MM CTEHKM, t, MM 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

Apr.,

AprT.,

TPYBA B BYXTE

Onamertp,

HomuHanbHoe
cepbin LUBeT 6enbini UBET haBneHue D, mm PR,

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
AprT., Aprt., Tunopasmep, D, L. MM KonunyectBo B
cepbli LBeT 6enbii uBeT MM ? KOpPOOKe, LWUT.
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 90 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 PE3bBOW

AprT., Aprt., Tunopasmep, D, KonunyectBo B
cepbii UBeT 6enbin uBeT MM 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” a7 40

MY®TA KOMBUHUPOBAHHAS C BHYTPEHHEIN PE3bBOW

Aprt., Aprt., Tunopasmep, D, Konn4yectso B
cepbli uBeT 6enbin UBET MM KOpOO6Ke, LWT.
10401 20401 20x1/2” 43 200
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




D1

D2

D1
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MY®TA NMEPEXOOHAA

Apr., Apr,, Tunopasmep, D1, KonuyectBo B
cepbiii LBET 6enbiii UBET D2, mm KOpoOKe, 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 40x32/63%x32 43 100
10207 20207 50x40 46,5 75
10208 20208 63x50 57 50

ApT.,

MY®TA NMEPEXOAHASA BHYTP/HAPYX.

Aprt.,

Tunopasmep, D1,

KonunyectBo B

cepbiil UBET 6enbi LuBeT D2, mm o LI KOpOOKe, LUT.

10301 20301 25x20 39 500
10302 20302 32x20 38 500
103083 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 NEPEXOHASA C METAJUJIMYECKOIN BCTABKON N HAKUOHOW MANKOW

Apr,, AprT., Tunopasmep, D, KonuyectBo B
cepbi LBeT 6enbii UBET MM KOpOO6Ke, LUT.

10816 20816 20x1/2” 52 200

10817 20817 20x3/4” 64 200




MY®TA PA3SBEMHASA C BHYTPEHHEW PESbEON HUKEJIMPOBAHHASA

Aprt.,

ApT.,

Tunopasmep, D,

KonunyectBo B

o . L, mm
cepbin LuBeT 6enbii uBeT MM KOPOOKe, LUT.
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 PA3SBEMHAS C HAPY>XHOMN PE3bBEOV HUKEJIMPOBAHHASA

Aprt., ApT., Tunopasmep, D, KonunyectBo B
cepbin UBET 6enbii uBeT MM KOpPOOKe, 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 63x2” 88 10

MY®TA C HAKUOHOW FANKON

Apr,, Apr., Tunopasmep, D, L. MM KonuyecTtso B
cepblil UBeT 6enblii UBET MM ’ KOpoOkKe, LUT.
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
MY®TA C HAKUOHOWN TAMKOI NM/NNomMBY
10814 20814 20x3/4” 67 150
10815 20815 25x3/4” 70 100
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MY®TA KOMBUHUPOBAHHASA C BHY TPEHHEW PE3bBOW MO KJHOY

AprT.,

ApT.,

Tunopasmep, D,

KonunyectBo B

’ z L, Mmm
cepblil UBET 6enbii UBET MM KOpOOKe, 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>XHOW PE3bBOI NOJA, K/toY

Aprt., AprT., Tunopasmep, D, Konn4yectso B
cepbiii LBeT 6enbiil UBET MM KOpoOKe, 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
ApT., ApT., Tunopasmep, D, L. MM KonuyecTtso B
cepbii UBeT 6enbin LUBET MM ’ KOpPOO6Ke, 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




D2

D1

TPOWHUK MEPEXOOHON

Apr., AprT., Tunopasmep, D1, D2, L. MM Konn4yectso B
cepbiil UBeT 6enbiil UBET MM ’ KopoOkKe, 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 63x25x63 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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TPOWHUK MEPEXOOHOMN

cepbil LUBET 6enbii uBeT MM KOPOOKe, LUT.

Aprt., ApT., Tunopasmep, D1, D2, KonunyectBo B

- 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

A - 21099 160x110x160 PN 10 260 1
I - 21101 160x125x160 PN 10 260 1
s - 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

- 210563 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 HACTEHHbIA C BHYTPEHHEN PE3bBOW

Aprt., AprT.,
cepbii UBeT 6enbii UBET

11311 21311 20x1/2” 49,5 60

Tunopasmep, D, KonunyectBo B
MM Kopob6ke, L.
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TPONHNK KOMBUHUPOBAHHbI C BHY TPEHHE PE3bBEOW

% Apr,, Apr., Tunopasmep, D, L. MM Konun4yectso B
“ r cepbil UBET 6enbii uBeT MM ’ KOPOOKe, LUT.
-, ‘Q & 11301 21301 20x1/2” 52 100
o 11302 21302 20x3/4” 61 80
11303 21303 25x1/2” 66 80
L 11304 21304 25x3/4” 67 60
11305 21305 32x1/2” 62 60
11306 21306 32x3/4” 66 60
T m e 11307 21307 32x1” 80 40
e 11308 21308 40x3/4” 77 30
§ | % 11309 21309 40x1” 84 25
! 11310 21310 40X5/4” 84 25

TPONHUK KOMBUHUPOBAHHbIN C HAPY>XHOW PE3bBOW

ApT., ApT., Tunopasmep, D, KonuyecTtso B
' cepbi LBeT 6enbii UBET MM KOpPOOKe, LUT.
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
L ]D 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°
Apr., Apr,, Tunopasmep, D, L MM KonuyectBo B
cepbiii LBET 6enbin uBeT MM ’ KOpOoOKe, LUT.
11601 21601 20 43 600
11602 21602 25 48,7 400
71 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
L 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
5 - 21614 160 PN 25 2383,5 1
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YIrOJIbHUK 90°

KonunyectBo B

. AprT., ApT., Tunopasmep, D, L MM
h ‘ Ccepbi LBET 6enbii uBeT MM ’ KOPOOKe, LUT.
11501 21501 20 38 500
) 11502 21502 25 45,5 300
‘ 11503 21503 32 54,5 150
- P 11504 21504 40 66 80
11505 21505 50 79,3 40
11506 21506 63 96,5 24
D 11507 21507 75 116 16
11508 21508 90 133 8
11509 21509 110 155 4
& 11510 21510 125 183 2
L - 21511 140 PN 10 198,5 2
- 21513 160 PN 10 227 1
- 21512 140 PN 25 206,5 2
- 21514 160 PN 25 233,5 1

YIOJNIbHUK 90° MEPEXOAHOM

KonunyecTtBo B

ApT., Aprt., Tunopasmep, D1, L MM
cepbin LUBeT 6enbin UBET D2, mm ’ KOpoOO6Ke, LUT.
11704 21704 20x25 45 250
11705 21705 20x32 47 200
11706 21706 20x40 48 200
11707 21707 25x32 54 200
]m 11708 21708 25x40 54 100
) - 11709 21709 32x40 61 100

D2

YIOJIbHUK 90° C HAKUAHOW FrANKOW

KonunyectBo B

AprT., ApT., Tunopasmep, D,
cepbIi UBET 6enbi LBET MM L T KOpoOke, LUT.
Y 12001 22001 20x1/2” 68 150
12002 22002 20x3/4” 75 100
120083 22003 20x1” 82 100
12004 22004 25x3/4” 76 100
12005 22005 25x1” 85 100
12006 22006 25x5/4” 93 50
B 12007 22007 32x3/4” 84 100
| 12008 22008 32x1” 90 75
12009 22009 32x5/4” 94 50
= 12010 22010 40x3/4” 93 60
D
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YrOJIbHUK 90° BHYTP./HAPY X.

Tunopaswmep, D, KonunyecTtBo B

Apr., ‘ Aprt.,

\ cepbiii uBeT 6enbin uBeT MM KOpoOKe, LUT.
' 11701 21701 20 44 500
11702 21702 25 53 250
11703 21703 32 60 125

YroNnbHUK 90° KOMBUHUPOBAHHbBIA C HAPY>XHOW PE3bBOI

Aprt., AprT., Tunopasmep, D, ‘ L. MM ‘ Konun4yectso B
cepbiin UBeT 6enbiii UBET MM ’ KOpoOKe, 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

YIrOJIbHUK 90° KOMBUHUPOBAHHbIV C BHYTPEHHEW PE3bBON

Apr.,, Apr., Tunopasmep, D, Konuyectso B
cepblii UBeT 6enbi LBET MM KOpoOke, LUT.
11810 21810 20x1/2” 47 200
11811 21811 20x3/4” 58 75
ED 11812 21812 25x1/2” 47 100
L 11813 21813 25x3/4” 58 75
i 11814 21814 32x3/4” 70 75
| 11815 21815 32x1” 72 40
"7"‘"1
_ g
L
Q YIFOJIbHUK 90° HACTEHHbIN C BHYTPEHHEN PE3bEOW N TPOMHbLIM KPEMJIEHUEM

KonunyectBo B
KOpoOKe, LIT.

20x1/2” 48 100

Tunopasmep, D,
cepbii UBeT 6enbin LUBET MM

12101 22101

Aprt., ‘ Aprt.,
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YIrOJIbHUK 90° HACTEHHbI C BHYTPEHHEW PE3bBOI

AprT., ApT., Tunopasmep, D, KonuyectBo B
cepbIi UBET 6enbin UBET MM KOPOOKe, LuT.
12102 22102 20x1/2” 48 150
12103 22103 20x3/4” 51 100
12104 22104 25x1/2” 54 75
12105 22105 25x3/4” 54 50

YIrOJIbHUK 90° HACTEHHbIV C HAPY>XHOW PE3bBOI
AprT., ‘ Apr.,

Tunopasmep, D, Konun4yectBo B

cepblil UBET 6enbi UBET MM KOpoOKe, 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
i
|
D
KPECTOBUHA
Aprt., Aprt., Tunopasmep, D, Konn4yectso B
cepbii LBET 6enbin uBeT MM KOpoOKe, 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

26

cepbii uBeT
12307

Aprt., ‘

KPAH LLIAPOBOI 9KCTPA

Aprt.,

6enbiii UBET

22307

Tunopasmep, D,

MM
25

L, mm ‘

70

KonunyectBo B

KOpOoOKe, LUT.
40




KPAH NNACTUKOBbIN LLAPOBOWM

Aprt., AprT., Tunopasmep, D, L. MM Konun4yectso B
cepbi LBeT 6enbiii UBET MM ’ KOpoOKe, 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 LLUAPOBOI'O

AQT., AQT., Tunopasmep, MM Konu4yectBo B
cepbiii LBeT 6enbin uBeT KOpOOKe, LUT.
13221 23221 20/25 300
13222 23222 32 225
13223 23223 40 200
13224 23224 50/63 90

KPAH LLAPOBOW 0Nl PAOUATOPA NPSIMON

KonuyectBo B

Tunopasmep, D,

AQT., AQT., L MM

cepbin LBeT 6enbiii UBET MM ’ KOpOOKe, LUT.
12401 22401 20x1/2” 85 60
12402 22402 20x3/4” 86 60
12403 22403 25x1/2” 90 60
12404 22404 25x3/4” 92 50

KPAH LLUAPOBOI ONs PAOUATOPA YITIOBOW

Aprt., ApT., Tunopasmep, D, KonunyectBo B

. . L, mm
cepbin UBeT 6enbii uBeT MM KOpPOOKe, LWUT.
12405 22405 20x1/2” 85 50
12406 22406 20x3/4” 86 50
12407 22407 25x1/2” 90 50
12408 22408 25x3/4” 92 50
SAMMYLUKA
AprT., ApT., Tunopasmep, D, L. MM KonunyectBo B
Ccepbi LBET 6enbii LuBeT MM ’ KOPOOKe, 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.,, Apr., Tunopasmep, D, KonuyecTtso B

cepblil UBET 6enbi UBET MM KOpoOKe, LUT.
12613 22613 1/2” 29 1200

D
L
OMNOPA

ApT., Aprt., Tunopasmep, D, L. MM Konnyecteo B

cepbin uBeT 6enbini UBET MM ’ KOpOO6Ke, 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
12806 22806 63 73 200

OMNOPA YCUNNEHHAA

12807 22807 20 38 750
12808 22808 25 43 600

ONOPA YCUJNTIEHHASA C 3AXKUMOM

Apr,, Apr,, Tunopasmep, D, L. MM KonuyecTtso B
cepblin UBET 6enbi LUBET MM ’ KOpoOkKe, LUT.
- 22809 32 53 400
- 22810 40 56 250
12811 22811 50 73 150
G
5 12812 22812 63 97 125
12844 22844 75 105 75
12845 22845 90 127 50
12846 22846 110 155 25
L
OMOPA BONHAA

KonunyectBo B

Aprt., AprT., Tunopasmep, D,
KOpOoOKe, LUT.

cepbii UBeT 6enbi UBET MM

‘ L, mm ‘

OMNOPA ABONHASA YCUJTEHHAS (C PEMELLIKOM)

12815 22815 20 58 250
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ABS ®JIAHEL, PPRC BYPT

Aprt., ApT., ApT., Tunopasmep, KonuyectBo B
YEpHbIN LBEeT cepbii LBeT 6enbini UBET D, mm KOpOO6Ke, LUT.
- 13201 23201 40 50
- 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 ®JIAHLIA

ApT., ‘ Apr,, Tunopasmep, D, ‘ L. MM ‘ KonuyecTtso B

cepbi LBeT 6enbin uBeT MM ’ KOpoOKe, LUT.
13211 23211 40 57 80
13212 23212 50 60 60
13213 23213 63 62 40
13214 23214 75 71 24
13215 23215 90 90 12
13216 23216 110 98,5 12
13217 23217 125 103,5 15
- 23218 140 120 6
- 23219 160 125 8

NEPEXOAHUK C HAKUOHOW FANKON

ApT., ‘ ApT., Tunopasmep, D, ‘ KonuyecTtso B
cepbin LUBeT 6enblii UBET MM KOpOOKe, LUT.
12901 22901 20x3/4” 50 400
12902 22902 25x1” 55 200
12903 22903 32x5/4” 56 100
12904 22904 40x6/4” 70 80
12905 22905 50x2” 74 40

®OUNBLTP BHYTPEHHUN

Apr.,, ‘ Apr., Tunopasmep, D, ‘ Konuyectso B
cepblii UBET 6enbi UBET MM KOpOOKe, LUT.
12501 22501 20 91 70
12502 22502 25 91 60
12503 225083 32 100 40
12504 22504 40 118 15
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OUNbTP BHYTP./HAPY XK.

Tunopasmep, D, ‘

Apr., ‘ AprT.,

KonuyectBo B

cepbin LUBeT 6enbini UBET MM KOpoOkKe, LUT.
12505 22505 20 91 80
12506 22506 25 91 60
12507 22507 32 100 40
12508 22508 40 118 15

PASBOPHOE COEAUHEHUE TPYBA-TPYBA

AprT., Apr., Tunopasmep, D, KonunyectBo B
cepbii uBeT 6enbin UBET MM KOpOO6Ke, LUT.
13001 23001 20 85 200
13002 23002 25 89 100
13003 23003 32 90 50
13004 23004 40 101,5 45
13005 23005 50 120 20
L
W
y A KONNEKTOP
P J' -
1 Apr., Apr., Tunopasmep, D1, KonunyectBo B
> cepbiil LBeT 6enbiii LUBET D2, mm KOpoOKe, 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

o]
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D1

KONNEKTOP C BHYTPEHHEW PE3bBON

ApT., ApT., Tunopasmep, D1, KonuyectBo B
cepbi LUBeT 6enbiii UBET MM KOpOOKe, LUT.

13108 23108 32/4x1/2" 250 20

13109 23109 40/4x1/2" 250 15




Aprt.,
cepbii LBeT

AprT.,
6enbiil UBET

HACTEHHbI KOMIMJIEKT

Tunopasmep, D,
MM

20x1/2”

‘ L, mm

KonunyecTtBo B
KOpoOKe, LUT.

13102

23102

25x1/2”

230

10

Apr.,
cepbii uBeT

Apr.,
6enbiii uBeT

Tunopasmep, MM

20x1/2”

HACTEHHbI KOMMJIEKT NO4 CMECUTEJb

L, mm ‘

KonunyectBo B
KOpoOKe, LT.

AprT.,
cepbli LUBeT

Aprt.,

6enbin LUBET

Tunopasmep, D,
MM

KonunyecTtBo B
KOpOO6Ke, LUT.

CKOBA BH./BH

ApT., Aprt., Tunopasmep, D, KonunyectBo B
cepbii LBET 6enbin UBET MM KOpOOKe, LUT.
12705 22705 20 90 200
12706 22706 25 110 125
12707 22707 32 128 60
12708 22708 40 160 30
KOMIMEHCATOP
ApT., Aprt., Tunopasmep, D, Konn4yectso B
cepbii UBeT 6enbiii uBeT MM KOpPOOKe, 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

CBAPOYHbIN AMMAPAT YMD

KonuyectBo B

Tunopasmep, Mm MouHocTs, BT ‘ YNaKoBKe, LUT.
1975 20-32 1200 10
1976 20-63 1600 10

CBAPOYHbIN AMMAPAT YMF 20-63

KonunyectBo B
ynakoBKe, LUT.

Tunopasmep, MM MouwHocTb, BT ‘

1983 20-63 2200 5

CBAPOYHbI ANMAPAT YMF 75-110

KonunyectBo B
ynakoBKe, LUT.

1984 75-110 1800 5

Tunopasmep, MM MowHocTb, BT

CBAPOYHbIN AMMAPAT YMF 160

KonunyectBo B
ynakoBKe, LUT.

Tunopasmep, MM MouHocTb, BT

1986 160 1800 1

CBAPOYHbIN AMMAPAT KC 63-160

KonunyectBo B
yNnakoBKe, LUT.

Tunopasmep, MM MowHocTb, BT

1980 63-160 1800 1

CBAPOYHbIN AMMAPAT YMG 63-200

KonunyectBo B
ynakoBKe, LUT.

Tunopasmep, MM MouwHocTb, BT

> 1981 63-200 1800 1
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HO>XXHULUbI (PE3AK) ANnd PPR TPYB A0 42 MM TUI 1

Konn4yecTtBo B ynakoBke/

Tunopasmep, Mm

KOpOoOKe, LUT.
1922 0o 42 1/50

HO>XXHULUbI (PE3AK) ANd PPR TPYB A0 42 MM TUM 3

KonuyecTtBo B ynakoBke/

Tunopa3mep, MM
P P KOpoOkKe, LUT.

1923 0o 42 1/24

HO>XHWLbI (PE3AK) ONd PPR TPYB A0 42 MM TUIM 5

Konun4vectso B ynakoBke/
KOpOOKe, LUT.

1924 0o 42 1/50

Tunopasmep, MM

HOXXHWLUbI (PE3AK) A1 PPR TPYB [0 42 MM TUMN 6

KonunyecTtBo B ynakoBke/

Tunopa3mep, MM
P P, KOpPOOKe, LUT.

1925 00 42 1/50

HO>XHWLbI (PE3AK) ANnd PPR TPYB A0 63 MM TUIM 1

Konn4yectso B ynakoBke/

Tunopa3mep, MM
P P KOpoOke, LUT.

1926 0o 63 1/24

HO>XHWLbI (PE3AK) ANA PPR TPYB A0 63 MM TUM 2

Konun4ecTtBo B ynakoBke/

Tunopasmep, MM
P P, Kopob6ke, WT.

1927 0o 63 1/12

HACAOKA Ons 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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®JIAHEL, METAJUTMYECKUIA

Tunopasmep, MM

KonunyecTtBo B

yMakoBKe, LUT.

1891 40 1
1892 50 1
1893 63 1
1894 75 1
1895 90 1
1896 110 1
SA4YNCTKA
KonunyecTtBo B
ApT. 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
SAHYNUCTKA Noa OPEJIb
KonunyecTtso B
ApT. Tunopasmep, MM yNaKOBKe, LU,
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
3A4YNCTKA PREMIUM
Konn4yectso B
ApT. Tunopasmep, MM
yMaKoBKe, LUT.
1951 20/25 1
1952 32/40 1
1956 50/63 1
1955 75 1
KPEME>X METAJITUYECKUN
Konn4yectso B
ApT. Tunopasmep, MM
YyNakoBKe, 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

TPYBOMNPOBOAOB FD



lNMpoekTnpoBaHue TpybonpoBoaoB

MpOoeKTpOBaHKe CUCTEM HamopHbIX TPYOOMNPOBOAOB M3 MONMMPONMIeHa CBsi3aHO C BbiGOPOM criocoba 1 YCroBuid
NPOKMaaKN, Tuna TPyd, CoeaMHUTENbHbIX AeTanen 1 apMaTypbl, 06ECNeYnNBaOLLINX KOMMEHCALMIO TEMOoBbIX N3MeHe-
HWI AMHBI TPYObl 663 NepeHanpsXXeHVs MaTepuana U CoeayMHeHnn TpyeonpoBoaa, BbINONHEHVEM MMOPAaBINHECKOro 1
TENNOTEXHNYECKOrO PaCHeTOB.

[MpoekTUpoBaHue TPyObOMPOBOAOB XOMOAHOIO, rOpPSYero BOOOCHAOGXKEHWS W OTOMMeHWst crnedyeT Mpon3BOAUTb
B cootBeTcTBMM ¢ TOCT 32415-2013, CIN 30.13330.2012, CI1 60.13330.2012, CI1 73.13330.2012, a Takxxe NpuUHU-
Masda BO BHUMaHMeE pekomMeHOalnn no npoeKTNpoBaHNIO 1 CTPOUTENbCTBY HArMOPHbIX pr6OI'IpOBO,EI,OB, N3N10XKEeHHbIe
B CIM 40-101-96, CI140-102-2000, CI'140-103-98, CI' 41-102-98, BCH 69-97, TP 125-02.

Bbi6op Trna Tpybbl MPOU3BOOUTCS C YHETOM YCNOBUI PaboThbl TPYOONPOBOAA: AaBNeHUs, TeMnepaTypbl, HEOOXOAMMOro
CpoKa CNy>K0bl U arpeCCHMBHOCTI TPAHCMOPTUPRYEMOW XXUAKOCTW.

YcnoBusa akcniyaTtaymum CUCTEM

I'OEH‘-IGI'O n XOJ'IOEHOI'O BOEOCHa6)KeHI/IF|i oTornJieHuns

MonvnponuneHoBble TPYObl U GuUTUHMKM FD oxBaTbiBatoT BCe 06NacTN MPUMEHEHWS MNAcTUKOBbLIX TPyOOMPOBOAOB,
onuncaHHbix B [TOCT 32415-2013. Kaxkgas obnacTb NMPUMEHEHUSA XapakTepU3YeTCs CBOWM CMEKTPOM Temnepa-
TYp 3KCrnayatauun 1 BPeMeHHbIMU MHTepBanamm paboTbl Npu 3TUX Temnepatypax. Ons ob6obLueHns n cucTema-
TM3aumm nHopMaLmMM 0 BO3MOXKHbIX TemrepaTtypax TEMIOHOCUTENA BBOAUTCA MOHATUE Kacca SkcenyaTauuu.
FOCT 32415-2013 ycTaHaBnMBaeT 5 KnaccoB akcnyaTauun (tabnunua 2).

Tabnuua 2. Knaccbl akcnayatauum noamnponuieHoBbIX TPy60onpoBoaoB

Knacc ];w&, Bpems npu Tw‘_ﬁ, Bpewms npu Tuwp, Bpems npwu 0O6nacTb
aKcnyataumm o > o > 0 NPUMEHEHUS
L 4 C pa6’ < C maxe® <* C asap’ &
[opsiyee BopocHabXeHue
1 60 49 80 1 95 100 (60°C)
> 70 49 80 y 95 100 [opsiyee BouSoHa6>KeHme
(70°C)
20 25 BbicokoTemnepatypHoe Ha-
’ MofbHOE OTOMNeHWE
4 40 20 70 2,5 100 100 HuskoTemnepaTypHoe oTomnne-
HMe oTonuTenbHbIMN NPUGO-
60 25 pamm
20 14
BbicokoTemnepatypHoe
5 60 25 90 1 100 100 OTOMNEHME OTONUTENBHBIMM
80 10 npubopamm
XonogHoe o0 50 ) ) ) ) XonogHoe
BOOOCHaOXeHVe BOAOCHabOXeHme

MakcurmanbHbIN CPOK CIy>X0bl HAMOPHOMO TPYBONPOBOAA ANS KaXA0ro Knacca akcnyataumm coctasnget 50 net. Itot
CPOK SBNAETCHA CYMMapHbIM 3HAYEHNEM BPEMEHHbBIX MHTEPBAIOB PabOThl CUCTEMbI MPU KaXAOM 3HAYEHUM TeMnepaTypsbl
BbIGpaHHOro Knacca.
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CnekTp TeMrnepaTtyp TEMNJIOHOCUTENSA NMPUHATO NOAPa3feNATb Ha criegylolme TUnbl:

- pabodas TemnepaTypa Uamnm KoMouHaLMsA TeMrepaTtyp TpaHCrnopTMpyemor Boapbl;

- MakcumasnbHas TemnepaTypa Bofpl, AeCTBIE KOTOPOI OrpaHnyYeHo no BpemMeHwy;

- aBapwuliHasa TemnepaTtypa BoAbl, BOSHMKAIOLLANA B Cllyvae HapyLIeHWst CUCTEeMbl PerynMpoBaHus.

Tpy6onpoBopbl BOAOCHAGXEHNA U OTOMNIEHUS [OJIKHbI 3KCMlyaTUpOoBaTbCA:

- nNpw paboyen TemnepaType Unm nx KoMeuHaummn ons BbI6paHHOro Knacca akennyaTtaumm (tabnuua 2);

- Mpu pabovemM gaBneHu, He NPeBbIlaoLLEM 3Ha4YeHe ANs JaHHOro Knacca akcnayaTauun 1 BblopaHHOM TpyObl
(tabnuua 9).

BHUMAHUE!
He ponyckaeTcs npuMeHeHre NoNMnponmieHoBbIX TRYO 1 duTrHros FD:

- B NMOMEWEHNAX C NCTOHYHNKaMK TEMJIOBOIro N3ny4HeHund, TeMrneparypa noBepxHOCTN KOTOPbLIX MPEBbLILLAET 130 °G;
- B CuUCTeMax LUeHTPpasibHOIro OToryieHn4 ¢ aJieBaTtopHbIMW y3J1aMK;
Ona paclnpnTesibHOro, npegoxpaHnTesibHoOro, nepesinBHoro N c1MrHasibHoro Bo4onpoBoO40B.

[oXKapHO-TEXHNYECKME XapaKTepUCTUKK paHaoM cononnmMepa PPR B COOTBETCTBUM C KnacCudukaLmen, NpuHATON
B ®3 Ne 123, npencrasneHbl B Tabnmue 3.

Tabnuua 3. NMoXxapHO-TEXHUYECKNE XapaKTEPUCTUKN

lpynna [bimoo6pasyroLLas TOKCMYHOCTb NPOAYKTOB
BOCM/IaMEHSIEMOCTH CMOCO6HOCTb cropaHusi

lpynna roptoyecTu

Pacuert rmgpaBin4eCKux rnoTepb

[MapaBIMyecKnin pacyeT TpybonNpOBOAOB 13 MOANMPONMAEHa PaHaoOM COMOMMMEP BbIMOMHAETCA B COOTBETCTBUM C
CI1 40-102-2000 1 3akno4aeTcs B onpegeneHnn notTepb Hanopa Ha NpeogoneHne rmapaBiaMyecknx ConpoTuBie-
HWA, BO3HMKAOLLMX B TPyDOE, B CTbIKOBbIX COEAMHEHNAX N COEAMHUTENbHbIX AETansax, B MecTax Pe3kuMx NoBOPOTOB
N U3MEHEHUIN anameTpa Tpybonposoaa.

MoTepw Hanopa B NoAMNPONUIeHOBbLIX TPYGONPOBOAAX ONPEAsnAtoTCs No hopmyne:

h, = 2il+2h
roe:
it — yOenbHble NOTEPW Hamopa B TpybonpoBoae Npv 3adaHHOM TemMnepaType U CKOPOCTW OABVXXEHWS TPAHCNOPTU-
pyemMol cpenbl (MoTepy Hanopa Ha eauHuLLY AnHbl TpybonpoBoaa), M/M;

| — pnvHa yyacTka Tpy6onposoaa, M;

hMc— noTepy Hamopa B CTbIKOBbIX COEOMHEHUSX W B MECTHbIX COMPOTUBNEHUSAX (B COEAMHUTENbHbBIX AeTansax
1 TpybonpoBOAHOM apmaTtype), M.

Ons BHYTPEHHUX CUCTEM BOOOCHaGXEHWSA (ANst TUMOBbLIX MPOEKTOB) BEUYUHY thc OOMyCKaeTCs NpUHUMaTb
pasHol 20 — 30% Benn4mHbI Zl't'l.

YoenbHble NoTepu Hanopa B NMosnnponuaeHoBbIX TpybonpoBogax Ha TpeHue (6e3 ydeTa rmapaBinyeckoro Conpo-
TUBNEHNA CTbIKOBbIX COeanHEHWI) onpeaenstoTea no hopmyne dapcu-Bencbaxa:

oAV
lt Z.g.dGH
roe:

A — KO DULMEHT rMAPaBANYECKOrO CONPOTUBEHUS MO ANVHE TPYGONPOBOaA;
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V' — cpenHsisi ckopocTb ABWKEHWSI TPAHCNIOPTUPYEMON CPeabl, M/C;
g — ycKopeHne cBOOGOAHOrO nafeHns, M/c?;

d@H — pac4eTHbIN (BHYTPEHHWI) anameTp TpybonpoBoaa, M.

KoathULMEHT rnapasanyeckoro ConpoTuBeHrs Mo asvHe Tpybonposoga creayeT onpeaensdts no hopmyne:

b 1,312+(2-b)-1g(3,7-d_K
0’5.[2_ ’ lgReqb-l o

V= :

Ig(3,7-d_K)

roe:
b — uncno nofo6us PEXKNMOB TeUeHUst TPAHCTOPTVPYEMON CPeabl;

Re(p — (hakTn4eckoe uncno PeitHonbaca;

KQ— KO3(MULMEHT 3KBUBAIEHTHOM PAaBHOMEPHO 3EPHNCTOM LLIEPOXOBATOCTW HAMOPHbIX MOSUMPONUNIEHOBBIX TPYO,
M (MpY HEN3BECTHOM 3HaYeHUN NPUHUMaETCH Anga HanopHblix TPy6 n3 PPR paBHbeiM 0,00002 Mm).
Yycno nogobust PeXxxMMoB TEYEHWA TRPAHCMOPTUPRYEMOW Ccpedpbl onpenensiercs no popmyne:

IgRe p
= J+—
IgRe

b

b

dakTn4ecKoe Yncno PenHonbaca onpenensaeTcs no Mopmyne:

vd,

Red)— %

b

roe V. — Koah@uUMEeHT KMHeMaTUYeCKON BA3KOCTU TPAHCNOPTURYEMON Cpefpl, M%/C.

3Ha4eHna KO3IMPULMEHTOB KUHEMATUYECKOW BASKOCTW BOAbl B 3aBUMCMMOCTM OT €€ TemMnepaTtypbl NpuBeOeHbl
B Tabnvue 4.

Ta6nuua 4. KnuHematnyeckasi BA3KOCTb BOAbl MPU passiMyHbIX Temmnepatypax

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

KnHemaTtunyeckas
BA3KocTb v108, m?/c

1,78 1,52 1,31 1,24 1,17 1,11 1,06 1,01 0,8 0,661 | 0,41 0,28

Yucno PeiHonbaca, COOTBETCTBYIOLLEE Havasly KBaapaTuiHon o6nacTi rmapaBinyecknx ConpoTUBNEHWn Npu Typ-
BYNEHTHOM OBWKEHUN TPaHCNOPTUPYEMOM Cpedbl, OnpeaenseTcs no hopmyne:
e 23004,
K6 K

3

[Ons OpUEHTUPOBO4HbBIX PACHETOB MO BbiLLENPUBEAEHHBIM (DOPMyamM MOXXHO MCMonb3oBaTk HOMorpammel (Gl 40-
102-2000 lNMpunoxxeHve B).

MoTepun Hanopa B MECTHbIX COMPOTUBIIEHUAX OMPEASNATCS Mo PopMyIe:
1?2
= 2& : ’
h.uc 2 g
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roe i — KOSCDCDVILI.I/IGHT MECTHOIo COnpoTMBIIEHNA.

3Ha4eHVs1 KO3 MOUUMEHTOB MECTHbBIX COMPOTUBEHWI AN HEKOTOPbIX COEAUHUTENBHBLIX AeTanen 13 NonunponMneHa
paHgoom cononumepa PPR npueBeneHbl B Tabnuuax 5, 6.

Ta6nuua 5. KoahprumneHTbl MECTHOro ruapaBnyecKoro ConpoTUBEHUA COeAUHUTENbHBIX AeTanein

HasBaHune getanu nnu Bug nepexoga KoaddurumeHT
Mydpra 0,25
MydTa nepexogHas ( yMeHblLeHNe Ha 2 pasmepa ) 0,5
MydhTa nepexoaHas ( ymeHblUeHve Ha 3 pa3mepa ) 0,6
YronsHuk 90° 1,2
YronbHuK 45° 0,5
TPOMHKK ( pasgeneHne noToka ) 1,2
TPOMHMK ( BCTPEYHbIE MOTOKW NPY COEAMHEHN NMOTOKOB ) 3,0
TPOVHNK KOMBUHNPOBaHHbIV C BHYTPEHHEN Pe3bO0oi 1,6-1,8
TPOVMHUK KOMOVHUPOBAHHbIV C HAPYXXHOW Pe3bboi 1,8
MyhTa KOMOVMHMPOBAHHAsH C BHYTPEHHEN pPe3bOoi 0,5
MydhTa KOMBUHMPOBAHHAS C HaPY>KHOW Pe3bboi 0,7
KpecTtoBuMHa ( coeanHeHme NOTOKOB ) 3,7
KpecToBWHa ( pas3geneHre NoTOKOB ) 2,1
MNepekpelLyBaHme ( ckoba ) 0,8

I'Ia,u,eHvle nasneHna npu npeogoneHnn MeCTHbIX COI'IpOTVIBJ'IGHVH;I ornpepenaeTcd no d)oprvlyne:
VZ
AP=XE —p

rae P — MOTHOCTb TPaHCMOPTUPYEMO cpeabl, Kr/me.

[MapaBnnyeckme noTepu Hanopa B Tpybax TakXKe MOXXHO OnpeaenuTb no Homorpammam Cl140-101-96.
[MopaBnMyeckne NoOTepu Hanopa B CTbIKOBbIX COEAUHEHUSIX MOXHO MPUHATbL paBHbiMKU 10-15% BenuynHbl NOTEPb
Hanopa B Tpybax, onpedeneHHbIMK Mo HOMOorpaMmmam. [Ons BHYTPEeHHUX BOAOMPOBOAHbBIX CUCTEM BEIMYMHY NOTEPL
Haropa Ha MEeCTHble CONPOTUBNEHUS, B COEANHNTENBHbLIX AETANAX N apMaType PEKOMEHOYETCA NPUHUMATL PaBHOM
30% Benn4YMHbI MOTepb Hanopa B Tpybax.

HeobxoanMo OTMETUTb, YTO HEe3aBWCUMO OT TemnepaTypbl TPaHCMOPTUPYEMOWM BOApbl, pPacyeT rmapaBAnNYecKmx
noTepb BCeraa NpoBOANTCA A8 XONOAHOM BOAbl. OTO OOBACHAETCSA TEM, YTO C YBENMYEHMEM TeMMepaTypbl NagaeT
BASKOCTb BOAbl 1, CNeqoBaTeNbHO, YMEHbLLAIOTCS MAPaBANYECKNE NOTEPN NP ee TPaHCNOPTUPOBKE.
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Ta6bnuuya 6. 3Ha4yeHunss KoadhuyeHTa MECTHOIO FM’MAPaBANYECKOro CONPOTUBEHNSA
coeguHnNTENbHbIX getanen (pekomeHgauun HUAMOCCTPOS)

KoadduumneHT MmectHoro

O603Ha4veHne MpumedaHne COMPOTUBNEHNS
MydTa 0,25
YMeHbLUeHVe Ha 1 pasmep 0,40
TN
MyTa nepexoaHas — YMeHbLLIEHVE Ha 2 pa3mepa 0,50
_/_
YMeHbLLEHVE Ha 3 pa3mepa 0,60
YronbHuk 90° 1,20
YronbHuK 45° / 0,50
[MpsiMoe NpoxoXKaeHWe NoToka 0,25
«— —_
T PazpeneHve notoka 1,20
«— e
TpOMHMK l CoeaunHeHne NoToka 0,80
e D —
l PasneneHne notokos
B MPOTUBOMONOXHbIX 1,80
«— — HanpaBAeHnsIX
l CoeanHeHne BCTPEYHbIX 300
MOTOKOB ’
_ —
MydTa Kom6. C BHYTP. —m 0.50
pe3bboi —u '
MydhTa KOMO. C Hapy»X. pe3b- —u 070
oon — ’
1

YronbHuk 90° komb. ¢ —Lu 140

BHYTP. pe3bbor T '
—l L]

YronbHuK 90° komb. ¢ —m 160
Hapy>XX. pe3bbom T '
TpoHuk KOMGLC T PazpeneHve notoka 1,60-1,80
BHYTP. pe3b0on
TPOMHMK KOMO. C T PazpeneHve notoka 1,80
Hapy>x. pe3pbon

20 Mm 9,50
BeHTunb I>'<I 25 MM 8,50
32 MM 7,60
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Pac4yeT makcumanbHoro pabo4ero gaBsneHus
|

Knto4eBbIMM aKcMnyaTaLmMoHHbIMM NapaMeTpamm TpyOonpoBOAOB ABNSIOTCS: TeMnepaTypa TeNOHOCUTENS, AaBneHne
N BPEMS 3KCryaTaLmn.

CornacHo TOCT 32415-2013, npun M3BECTHbIX MapameTpax Tpyd 1M PUTUHIOB 1 KNacce UX 3KCchnyaTaumm, MOXHO
paccyMTaTb MakCuUManbHO AONycTMMOe pabodee AasneHve B cucTeme. [nsa Toro, YToObl peanbHbIi CPOK Cy>KObl
COOTBETCTBOBAS MPUBEAEHHOMY 3Ha4eHUO cTaHaapTa (50 neT), HeobxoaMMO CobNtogaTbh TEMMNEPATYPHbIE PEXNMbI U
pabo4ee faBneHne B CUCTEME, pacCHUTaHHOE C y4eToM npasuna MarHepa.

MpoekTupoBaHue peanbHbIX CUCTEM XONOAHOIO U ropsiuero BoAOCHaGXXeHusi U cuctem otonneHus (B Tom
yucne pacuyeT MakcumanbHoOro pa6o4ero faBneHUss B COOTBETCTBMU ¢ npaBunom MaliHepa) [onXHO npo-
BOAUTBLCS JIMLEH3UPOBAaHHLIMM MPOEKTHLIMM OpraHU3aunsiMu, Cneuuannu3upyloWmMMNCA Ha WMHXXEHEePHbIX

cuctemax.

NMomMMMO Knaccudukaumy Tpyo no 3Ha4eHno HomMrHaneHoro gasnexHus (PN) 1 cTaHoapTHOMY pasdMepHOMY COOTHO-
weHuto SDR, nonnnponuneHoBble TPyObl pa3nuyaroT 1 No 6e3pa3dMepHOMy NapameTpy, HasblBaeMoMy cepuen Tpyo
S:PN10-S5 PN16-S3,2;, PN20-S2,5; PN 25 -5 2.

B Tabnuue 7 npueeneHbl 3Ha4eHUs pacyeTHbIX cepuii TpyO, BbIHMCIEHME KOTOPbIX MPOBOAMMIOCH UCXOOs U3 MPUHS-
TbIX 3HAYEHNI MaKCUMaIbHOMO PaboYvero AaBNEHNs U KOMbLIEBOrO HaMPsSKEHWs!, paccyMTaHHOro no npasuny MaiHepa.

B Tabnuue cneayet BbibpaTh GvpKanillee 3Ha4YeHne pacyHeTHoOM cepumn Tpyd S’max, koTopoe ans Tpyobl PN 20 661510 Obl
fonblue 2,5. [na BbIGpaHHOro 3Ha4eHnsa S’max M3BECTHbI 3HAYEHMST MaKCUMasibHOro pabo4ero AaBneHns 1, CornacHo

Tabnuue 7, ona Tpybel PN 20 (S 2.5) makcumanbHble pabodne gasneHust 6yayT cneaytowmmn: 1 knacc — 1,0 Mla;
2 knacc — 0,8 MlMa; 4 knacc — 1,0 Mla; 5 knacc — 0,6 Mla.

Tabnuua 7. 3Ha4eHNA pacyYEeTHOro HaNPs>XXeHNsA N pacyeTHbix cepuii Tpy6 PPR

max ) max max ) max

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>x6bl TpybonpoBoaa npn nepeMeHHOM

TGMHGE&T!EHOM Ee)KI/IMe C I'IOMOHbI-O neanma MaﬁHeea

CpoK cny»x6bl TEXHONOrMYeCKNX TPy6onpoBOAOB U3 MONUMPONUIeHa 3aBUCUT OT XMMUYECKOro cocTasa
TPaHCMopTMRPYEeMOW cpefbl, ee TemnepaTypbl, AaBNeHUs 1 ONpPeaenseTcs NPOeKTOM.

C nomoulbto npasBuna MaliHepa onpegenMm pacyeTHOoe HampshkeHue B CTeHke Tpybbl Mpu nMepemMeHHOM
TeMnepaTypHOM pPexmnme U paccHmTaemM cpok cny>xobl Tpybonposoga (MpunoxerHne b TOCT 32415-2013).

MNprBegeM Mpumep pacyeTa cpoka Cry>0bl HaMOPHOro TPy6onpoBOAa M3 MONMAPONUIEHa paHaoOM comnonMmepa
PPR cepuu S 2,5 (SDR 6) PN 20 ons knacca akcnnyatayum 2 (ropsidee BogocHabxxeHve ¢ pabo4ver TemnepaTypom
TpaHcnopTupyemor Bodbl 70 °C) mpu MakcrmManbHOM pabodem gaBnerHun B cucteme 10 6ap (1,0 Mla).

3) B cooTBeTCTBMM C Tabnuuen 8 AN ykasaHHOMO Kacca aKCrjyataumn yCTaHOBIEeH CredytoLmin TeMnepaTypHbii
PEXMM B TeYEHME cpoka cny>kbbl 50 neT:
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Tpa6= T, =70°C - 49 net, T.e. Bpemsa AeNCTBNS JaHHOM

TemnepaTypbl B Te4eHne roga coctasnser a,= 98%;

T = T2: 80°C - 1rop, Te. a, = 2%;

Makc

asap

= T3 =95°C -100 4, Te. a, = 0,0228%.

2) Onpegenvm pacyeTHOE HamnpPsAXXeHne B CTEHKE HAMOPHON NoMNPONuIeHoBoM TPyBbl Mo ciegytoLen hopmyne:

o,=p, S=10-25=25Ma

3) PacueTHble Koo dULMeHTbI 3anaca NPoYHOCTY NpKn TemrnepaTypax Tp T T cornacHo lpunoxerunto 2K

a6’ "~ makc’ T asap

FOCT P 32415-2013 coCTaBnaloT COOTBETCTBEHHO: C] =1,5; C2 =1,3; C3= 1,0.

4) Onpepennm pacyeTHble HanpPsXKeHWs B CTEHKEe HarmopHOW MOAMAPONUIEHOBON TPYObl C Y4ETOM KOIMMDULINEHTOB

3araca rnpo4HoCTW:

9,

o, Cz'
o,=C

3=

5) Monbaysck rpadukom, npeacTaseHHbIM Ha PucyHke 1, onpeneniM Bpems t,t

C/ o,= 1,5-2,5=3,75 Mla;
o,= 1,3-2,5=23,25 Mg,
37 0,= 1,0-2,5=2,5Mlla.

t

;» KOTOpOe HanopHas Tpyba 13

2’

nonmnponuneHa paHaoM cononnumep PPR MOXeT Bbiaep)KaTb, He paspyLlasicb NPy HeNpepbiBHOM ASCTBUM KaxK a0

N3 yKasaHHbIX TeMNepaTyp B OTAENbHOCTU MPU PACHETHbBIX HAMPSPKEHUSAX B CTEHKE OAaHHOM TPYObl COOTBETCTBEHHO
g,,0, 0. Taknm 0bpasom: t,= 230000 4., t,= 75000 \u., t,= 46000 u.

V13 npaBuna MariHepa cnefyer, HTo eciiv Bpemsi A0 PaspyLLeHst HaNoPHOW NOMMPONMIEHOBON TPyGbl COCTABNSET £,
(neT) Npu HenpepbIBHOM AeicTBUN TemnepaTypsl T',, To OTHOLWeHe 1/, - 3TO «A0NS NOBPEXAEHINS», MPUXOAALLIAACS Ha
rof, Npu HenpepbIBHOM AENCTBUM yKadaHHOW TeMnepatypbl. Ecnv neincteue gaHHoM TemnepaTtypbl B TedeHWe rofa
HENPepbIBHO U COCTaBNAET BENNYMHY @, TO «[A0NA FOA0BOrO NOBPEXAeHNs» COCTaBNT a, /1 .

TakuM ke CrnocoBoM OonpedenMM  «4ofto  Fof0BOro
noepexxnaeHus» ansa temnepatryp 1, n T .

CymMmmapHoe rogoBoe nospexaeHve (TYD), % onpefe-
nsieTca no dhopmyne:

TYD =Xa,/t,

B Tabnuue 8 npencrtaBneHbl pe3ynstaTbl Tpex npubnn-
XKeHuW. PacyeT BbINOHAETCA B Yacax.

Cpok cnyxbbl HamopHow Tpybbl 13 MNOAMMAPONUIEHa
paHgom cononumep PPR (tx) ABNAETCH BEJUYUHOM
obpaTtHom TYD n cocTaBnseT:

JleBast 4YacTb IOMaHOWN:

9484,1 255602,2
T

Igt=-55725- -

lg o+ +6,39 g0
[NpaBas 4acTb ﬂé)%%HOVI:

lot=-1998+ T -411lgo

roe:

t — Bpems, Y;

T — Temnepartypa, K;

0 — KOnbLEeBOE Hanpsh»keHne, Mla.
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PucyHok 1. 9TtanoHHble rpacdmku gnutenbHoi npoyHoctn PPR



Tabnuua 8. PacyeT HanpsixkeHUsi B CTeHKe TPYy6bl NPy HenpepbIBHOM OEACTBUMN pasfiMYHbIX Temnepartyp

a, al/fj | o, , a,, a_,/t_/, | oo, . a,, a),/tj, N al/t[
% %/u. | Mlla . % %/y. | MIla . % %/4. %/u.
2,3 4,26 7,5 2,67 4.6 4,96 4,53
25 1375 ygs | B e | 3| g 2 105 | 2% | qor | 00228 | oo 10+

[nst GbICTPOM OLEHKN BENNYMHBI MaKCUMaIbHOrO paboYero AaBfeHus Mpu TOM UV MHOM Kflacce 3KcryaTtaumm npu-
Bedem Tabnuuy 9 ¢ y»ke paccymMTaHHbIMM Mo npaBuiy MaHepa MakcuManbHbIMK padodmMmm gasneHnavm ans 1py6 FD.

Tabnuua 9. 3Ha4YeHNsA MakCcuManbHOro paboyero gasneHus anst Tpy6 FD, akcnnyatupyembix CTPOro npu
Temnepartypax n BPpeEMEHHbIX NHTepBanax nJisi KnaccoB akcnayatauum ykasaHHbix B FTOCT 32415-2013

MakcumanbHoe gaeneHne, Mlla

Tvin Tpy6sI
t° t° t° t° ¢

pab pab pab pab

60°C, 40°C, 20°C | 80°C, 60°C, 20°C

Tpy6a 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

MpumevaHue: 3HadveHNs, NMpuUBeOeHHble B Tabnuue, MOryT ObiTb MCMONb30BaHbl TObKO ANST OLEHKN BEUYMHDI
MakcumManbHoro pabodero gasneHust; Tpyobl PN 10 n PN 16 He npegHa3HadeHbl onga cuctem [BC n CO; ong peanbHom
CUCTEMbI HEOOXOOMMO MPON3BOANTL MHAMBUAYaNbHbIA pacyeT; npoekTupoBaHue cuctem XBC, TBC v CO gomkHO
NPOBOANTBLCS NNLEH3VMPOBAHHBIMY NPOEKTHBIMWU OpPraHn3aLnsaIMm.

* HomuHanbHoe paBneHue (6ap), ycnoBHas BennymHa, npumeHsieMas ons knaccudukaumm Tpyo 1 xapakTepuayoLwlas TONLWmHyY
CTEHKN TPYObI.

HMHeﬁHo-Temneea:xEHoe EacumeeHme

OaHOM 13 BaXKHENLLMX OCODEHHOCTEN MOAUMPOMNUIEHOBbLIX TPYD SBNSETCSA OTHOCUTENIBHO BbICOKUI KOS MOUUMEHT
JIMHENHOrO TeMnepaTypHOro paclumpeHus. Mpu NPOeKTUPOBaHUM N MOHTaXe CUCTEMbI STOT (DakTop obs3aTenbHO
CNeAyeT yunUTbiBaTb, HUBEMMPYS JIMHENHOE U3MEHeHne TPyObl 3a CYET y4aCTKOB CaMOKOMMeHCcauun, yCTaHOBKOWM
cneumanbHbIX COeQUHUTENbHBIX OeTaneil (KOMNEHCAaTOPOB), NPaBuUilbHOM PaAcCTaHOBKOWM MOOBWXHbBIX 1N HEMOOBUX-
HbIX OMnop.

BenuunHy TemnepaTtypHOro U3MeHeHUs AJIMHbI HanopHOW MoannponuieHoson Tpybel AL, MM, HE3aBMCKMMO OT eé
HaPY>XHOro AnamMeTpa, ONpeaenstoT No hopmyne:

AL=aAT-L,

roe:

0, — KO3MMDULNEHT TEMNOBOIO IMHENHOIO PaCLUNPEHUS HAMOPHOW NOANMPONUAEHOBOW TPYObI, MM/M °C (0N Tpy6b!
FD PN 20 PPR - a = 0,15 mm/(M°C); ona Tpyd FD Optimum — a = 0,035 mm/(m°QC));

AT — makcumansbHaa pacyeTHas PasHOCTb MEXAY TeMnepaTypamMmn CTEHOK HarNoPHOM NOMMNPONUIeHOBOM TPYObl B
NpoLEecce aKCnayaTaLnn 1 OKPYXXaroLLLEN cpedpl, MPU KOTOPOW OCYLLECTBNAETCS MOHTaXK AaHHOW TPyObl (T.e. Mexay
MaKCUMasibHO Y MUHMMabHO BO3MOXHbBIMW TeMnepaTypamu Tpyobl), °C;
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L— nepBoHavanbHadA gJivHa pac4deTHOro y4acrtka HaI'IOpHOI7I I'IOJ'IVII'IpOI'II/IJ'IGHOBOVI pr6b|, M.

Ecnn Temnepartypa HanopHOW NOANAPONMAEHOBOM TPYObl MPU 3KCMyaTauun Bbille TeEMMepaTypbl MOHTaXKa, TO AMHa
OaHHOW TPyObl YBEMNYMBAETCS; €C/IN HUXKE — YMEHBLLIAETCS.

BennunHbl TeMnepaTtypHbIX n3meHeHun ovHbl Tpy6 FD npenctasneHbl B Tabavuax 10, 11,

Ta6bnuuya 10. JInHenHoe pacwmpexune (Mm) gnsa Tpy6sl PPR PN 20

LOnvHa PasHuua Temneparyp At, °C
TPyGbl, M 40 50
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 54 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 31,56 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 31,56 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

Tabnuua 11. JluHeliHoe pacwupeHune (Mm) onsa Tpybsl PPR-GF-PPR PN 25 OPTIMUM

Onvna PasHuua temnepatyp Af, °C
TPYObI, M 40 50
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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YTOObl UCKMIOUNTBL OLLIMOKK B pacyeTax, LenecoobpasHo obosHavaTb YA MHEHWEe HanopHOW MONMMPONUIEHOBOWN
Tpy6bl co 3Hakom rmoc (+AL) , a ykopodeHne — co 3HakoM MUHYC (-AL). BenmunHy TemnepartypHoro UameHeHus!
OJIMHBI TPYObl MOXKHO OMPEeaenUTb No HomMorpamMMam. Homorpamma s 04HOCTOMHbBIX NOMMNPONUIEHOBbIX TRYO npep-
ctaBneHa B CHUIM 40-101-96.

[MNpy NPOEKTUPOBAHNK 1 MOHTaXKE MOAUMPOMUAEHOBOro TpybonpoBoaa HeobXoaAMMO 0becne4vnTb ero cBOOOAHOE
yOJMHEHVE MpW HarpeBaHUM 1 yKopadmBaHue npu oxnaxkaeHun 6e3 nepeHanpsixeHus matepuana 1 coeguHeHnin
Tpybonposoaa.

OTO JOCTUraeTCs 3a CHET KOMMEHCUPYHOLLIE CMOCOBHOCTU 91EMEHTOB TPybOMpOBOAa (CaMoKoMneHcauus) 1 obecne4n-
BaeTCs NMpaBUiIbHOW PaCCTaHOBKOW MOABVXKHbBIX 1 HEMOOBUMXKHBIX KPenieHnn (0nop), Hann4rem OTBOLOB (YroNbHUKOB) B
TpybonpoBoAe B MECTAX MOBOPOTA, APYrMX MHYTbIX 3/IEMEHTOB, YCTAHABMBAEMbIX HA MOBOPOTax M BOCMPUHUMAROLLIMX
TemnepatypHble aedopmaumm Tpyb. HenoasmykHblie OMopbl HAMOPHBIX MOANAPONUAEHOBBLIX TRYO AOMKHBLI HAaNpPaBNATh
TEMNOBbIE NIMHENHBIE YAMHEHNS (YKOPO4EHNST) TPYO B CTOPOHY 3TUIX S/TEMEHTOB.

OLWNGKM B MPOEKTUPOBAHMN U MOHTaXKe MHXKEHEPHbIX CUCTEM 6e3 y4eTa TemMnepaTypHOro paclumperns Tpy6 n mx
MOHTa)Ke MOryT MPUBECTU K CreayoLyM NOCNeACcTBUSAM:

® [poncxognT ,El,e(bOpMaLl,l/lFl NI CPbIB KPETMEXHbIX 3TIEMEHTOB MpW noaga4e TeryioHoOCUTENA B CUCTEMY pr6b|.

L4 pr6b| I'IpOFI/I6aPOTCFI, npoBMCaroT BCNeACcTBNE OTCYTCTBUA CnelnalibHbIX KOMMAEHCNPYIOLLNX S51eMEHTOB, BO3HVKAET
PUCK YTEeYKN TEMIOHOCUTENA.

e Ha 1ehOPMMPOBAHHOM YHACTKE CKarMBaeTCs BO3/YX, CHYXKAIOLLMIA MPOMYCKHYIO CMIOCOBHOCTb CUCTEMBI; MPOUCXOANUT
Tak HasblBaeMoe 3aBO3yLLVBaHMe.

e TemrepaTtypa paamaTopoB 1 CTOSKOB CHXKAETCS, CUcTeMa paboTaeT MeHee ahEeKTUBHO.
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OCHOBHbIMV KOMMEHCUPYIOLLMMM YCTPOMCTBaAMIN HAMOPHOW MOAUMAPONUNIEHOBOM TPyDbl SBNAtOTCA -0bpasHble ane-
MEHTbI (pUC. 2), a Takxe [N-06pasHble, NeTNeobpasHble U APYrie BUabl KOMNEHCATOPOB (puc. 3,4).

PacyeT KoMMIeHCHpYoLEN CNOCOBHOCTN -06pasHbiX 3N1eMeHTOB 1 [1-06pasHbiX KOMMEHCATOPOB NPOU3BOAMNTCS MO
SMNMPUHECKOM hopmyne:

L,=kNd ‘AL,
roe:

L, - pnvna yqacTka [-06pasHoro aneMeHTa, BOCMIPUHUMAIOLLEro TeMnepaTypHbIe N3MEHEeHUs ANHbI HanopHON
NONVMNPONUIEHOBOW TPYObI, MM;

k — K03 PULMEHT 3MaCTUHHOCTW, MPVHUMAEMbIA A9 OAHOCIOMHBIX HAMOPHBIX MOAUMPONMAEHOBLIX TPy6 FD pasHbIM
25, a 4ns MHOrOCOMHbBIX NOAMAPONUAEHOBbIX Tpy6 FD — 15;

d  — HapyXHblii AamMeTp HanopHOM NONMMPONUIEHOBO TPYOBLI, MM;
AL - TemnepatypHble N3MeHeHnst AIViHbI HAarNoPHON MNOAMNPONMIEHOBOM TPYObI, MM.

KoMneHcupytoLas cnocoBHOCTb JaHHbIX KOMMEHCATOPOB NnpusedeHa B Tabnauue 12.

Tabnuua 12. KomneHcupyowasa crnocobHOCTb netieobpasHbiX KOMNEHCATOPOB

Hapy>kHbIn guameTp Tpy6, Mm ‘ KomneHcupytoLasi CnocobHOCTb
20 80
25 65-70
32 55
40 45

KomneHcaTopbl yCTaHaBAMBAIOT Ha HANMOPHOM MONUMPONUIEHOBOM TPY6ONpPOBOAe nocepeayHe Mexay HenoOBVIXKHbIMU
onopamMu, AeNALWLYIMA AaHHbIV TPYB6OoNPOBOA Ha yHaCTKK, TemnepaTypHasi AeopmMaLyist KOTOPbIX MPOVCXOAWT HE3ABMCMO

fpyr OT fpyra.

B HeobxoauMbIx Cry4asix KOMMEHCUpYHoLLas CroCcOBHOCTb HANOPHBIX MOMUMPONMIEHOBBIX TPYO MOXET ObiTb MOBbILLEHA
B pe3y/braTe NpUMEHEHNST OOMOHUTESNbHBIX MOBOPOTOB, CMYCKOB 1 MOABEMOB.

KOHCTpYKLUMSE MOABVXKHOM OMOpbl A0/KHA obecneymBatb CBOOOOHOE MepeMeLLeHre (YOVMHEHNE W YKOPOYEHNE)
HamoPHOM NOMNPONUIEHOBOM TPYObl B OCEBOM HamnpaeneHn. KOHCTPYKLUMS HENOOBVXKHOM OMOpPbl HE AOMYCKaeT Takoro
nepemeLLeHns Tpyobl.

OI'IOEbI

MoaBuXXHble onopbl

ST10T BUA onop obecnevnsaeT hrkcaLmio ToyObl B MEPNeHaMKYNSPHOM e HanpaeneHun. Tpyba MOXEeT nepemMeLLiaTbcs
BOOJIb CBOEN OCU.

% 7 V7272227777777777

[ ] ] |

XOMYT ——— M3onauuns XomyT
PucyHok 5. PucyHok 6.
MopBuxHas onopa, npepcTaBneHHas MopBuxHas onopa, NnpeAcTaBneHHas
B BuAe cBO6G0OAHOro xomyTa Ha noasece B BUAE TPexX XOMyTOB Ha noasece
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PucyHok 7. NMnactukoBas onopa ansa tpy6onposoga PucyHok 8. NnacTtukosas onopa ansa Tpy6onposoga
ropsi4yero BogocHab>xxeHus XONOAHOro Bof,0CHabXeHus

PaccTosHns Mexay MOABMXKHLIMU OMNopaMy Ha FOPUSOHTASbHBIX YYACTKAX HamOPHbIX MOAUMPOMNMIEHOBbLIX TPy6
3aBUCAT OT Cepun TPYD, UX HAPYXKHOTO AvaMeTpa, TemMnepaTypbl U MAOTHOCTW TPaHCMOPTUPYEMOV CPeb!, MPY 9TOM
[IOJKHO 0b6ecneyvmBaTbCst CoOXpaHeHue NPsIMOSIMHEHOCTY TPYHOMPOBOAA Ha BECh PacyeTHbIM Nepuon, aKCryaTaLum.

HenopBu>xHble onopbl
OTOT BMA ONop obecnevmBaeT XeCTKOE KpeneHne TpyObl, Npn KOTOPOM UCKIKOHYEHO CKOMb3sLLee nepemMeLLleHne
TpyObl BOOSIb CBOEN OCH.

HenoppvxxHble OmMopbl AOMYCKaETCS BbIMOHATL B BUAE 3aKPEMIEHHOrO Ha CTPOUTENIbHON KOHCTPYKLMW METaNININHECKOrO
XOMyTa, C 06erX CTOPOH KOTOPOro PacrofioXeHb! MONMAPONMIeHOBbIE CoeauHUTENbHbIE MydDTbl UM MydhTa U TPONHUK;
OO ABYX METANNTMHECKMX XOMYTOB, PACMOSIOMEHHbIX Ha 13rnbe TpybonpoBoada, B MECTax OTBETBIEHVS.

o o [
I I I | I
o] 1T Lo] =N
[o] [o] [e] Te]
PucyHok 9. HenogBuxHas onopa B MeECTE OTBETBNEHUSA PucyHok 10. HenogsuxHasi ornopa B MecTtax uarnéa

Y o Z Y Y 7,

HL——>KecTkas onopa

| —
1
I 2 | I LI [ |
XomyT L)KeCTKaFI onopa XOMyTbIM
PucyHok 11. HenogsuxHas onopa, BbINOJIHEHHAA C PucyHok 12. HenogsuxHas onopa, BbiNOJHEHHas
MCMoJIb30BaHMEM XOMyTa XOMYTaMu C ABYX CTOPOH My Tbl

Y Z,

MydTbI

PucyHok 13. HenopsuxHas onopa, BbINOJIHEHHAA XOMYTOM MeXAy MydT

>KecTkasa onopa

B Tabnuue 13 npvBeaeHbl pekoMeHayeMble 3Ha4eHNst PacCTOSHNIA Mexxay NOABUXHBIMM ONopaMn Ha ropuaoHTanb-
HbIX y4acTkax Tpy6onpoBoAa, BbIMOMHEHHbIX 13 OAHOCIOMHbBIX HAMOPHbLIX MOANMPONMIEHOBLIX TPy6 FD.

PaccTosiHMS MeXXOy MOABVKHBIMM OMopami Ha BEPTUKATTbHbIX yHacTKax TPYGonpoBoda YMHOXAKOTCS Ha KoadduLmeHT 1,3.

MpPOon3BOBLHOE YBEINYEHNE PACCTOSIHUS MeX Oy MOABVXHBIMU OMopamMin MOXEeT MOBMeYb yBennyeHne nporiba Ha-
MOPHOW NMONMMPONMUIEHOBOW TPYObI 1 «3alleMeHne» ee Ha oropax, HYTo NPVBOAUT K HAPYLLEHNIO MPSIMOSIMHENHOCTI
N BO3MOXKHOCTW CBOBOAHOIO YAMHEHWS! UK YKOPOYeHNUst TPYObl B MEpUoa aKCryaTaummn, a Takxke cosgaeT 4onos-
HUTENbHbIE YCUIINS HA KOHCTRYKLMIO OMOp U TRYObI.
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Ta6bnuua 13. MakcumanbHoOe paccTosiHue Mexay onopamu Tpy6onposoaa FD (ropn3oHTanbHbIN)

HnameTp Tpybonposoaa PaccTosiHue (cm) npu TemnepaTtype TENNOHOCUTENS
(Mm) 20°C 30°C 40°C 50°C 60°C 80°C
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

MoHTa)k TpybonpoBOAOB CUCTEM XONOOHOMO U ropsHero BOAOCHAOXKEHNSA, OTOMNEHNA U TEXHONOMMYECKUX Tpy6o-
MPOBOAOB C MPUMEHEHMNEM HaMOPHbIX TPYO N COEAMHNTENBHBIX AeTanemn, N3roTOBAEHHbBIX U3 MOAUMPONUAEHa PaHOOM
cononuvep PPR, cnegyet nponsBoamMTb B COOTBETCTBUM C TpeboBaHuammn CI1 30.13330.2012, CIM 60.13330.2012,
CIM 73.13330.2012, CHwuI 3.01.04-87, CHuIM 3.05.05-84, CH 550-82, OCT 36-100.309-86, CI' 40-101-96, CI' 40-102-2000,
CI'140-103-98, CI'1 41-102-98, BCH 47-96, BCH 69-97, TP 125-02.

Mpoknapka Tpy6onposoaoB
MNpoknagka TpybonpoBOAOB OCYLLECTBNAETCS CNeayoLLMMm cnocobamm: OTKpbITad NpokKnaaka, npoknagka rnog
LUTYKaTYypPKOW, MPOKIaaKa B LuaxTax 1 KaHanax, beckaHanbHas Npoknagka B rpyHTe (Hapy»xHble Tpy6onpoBoabl).

TpybonpoBoapl B 3maHusX MPoKNadpiBatOTCA Ha nogBecax, ornopax M KPOHLUTEMHAX OTKPbITO UM CKPbITO (BHYTPU
LIaxT, CTPOUTENBbHbIX KOHCTPYKLUMA, 60p03a, B kaHanax). [Npoknagky TpybonpoBoaoB 13 NoOAMMEPHbIX Tpyo crnenyeT
npeoycMaTpmBaTh CKPbITOM: B MoJy (B rodpoTpybe), 3a MaMHTycaMun 1 dKpaHamu, B LUTpabax, axTax U kaHanax; oo-
nyckaeTcst OTKpbITas Npokiagka B MecTax, rae MCKII4atTCs MexaHU4Yeckoe 1 TeEpMUYECKOe NMoBpexaeHne Tpyo, a
Tak>Ke NpsiMoe BO3AENCTBME Ha HX YNBTPadUONETOBOrO N3ay4eH s,

Cnocob npoknagku TpybonpoBOAOB CUCTEM OTOMIEHNA OO/KEH 06eCcneynBaTb NErkyto 3aMeHy VX Mpu PEMOHTE.
B cootBetcTBUM co CI' 60.13330.2012 3aMoHONMHMBaTh TPYOOMNPOBOAbI CUCTEM OTOMIEHNS B HAPYXKHbBIX OrparkAatoLLmMX
KOHCTPYKLMSIX HE CNenyeT; AOMYyCKaeTCHa MPoKaaKa n3onmpoBaHHbIX TPyDONPOBOAOB B LWTpabax orpaxkaeHun. Mpu
CKpbITOM Npoknaake ToybonpoBOAOB CReaAyeT NpeaycMaTpmBaTh JIIOKM B MECTaxX PacnofoXeHWs pasbopHbIX coean-
HEHW N apMaTypbl.

Mpu Npoxoge TpybonpoBoAa Yepes CTEHbI U MEPEropoaKM OOMKHO OblTb 0BecnedeHO ero CBO60AHOE NeEPEMELLIEHE
(ycTaHoBKa rvnb3 v Ap.). Ipn CKpbITOn Npoknaake TpybonpoBOAOB B KOHCTRYKLUMN CTEHbI AW Mofia AOSMKHA OblTb
obecneyeHa BO3MOXHOCTb TEMMNepaTypPHOro yanMHeHMs Tpyo.

MoHTaXx Tpy6onpoBonoB
MOHTa>K HamopHbIX TPYDOMNPOBOAOB W COEeAMHUTENBHbBIX AeTanen OOMKEH OCYLIECTBAATLCA NpW TeMnepartype
oKpy>KatoLLen cpepl He Hke 10 °C. MecTo MOHTa)ka cnefyeT 3aluymiiaTb OT Nbiiv U aTMOCdEPHbIX 0CaaKOB.

MNepen MOHTaXKOM TPy6OMNpPOBOAOB C UCMONb30BaHNEM TPYO, apMUPOBaHHbBIX aftOMUHEM, HEOOXOAMMO MPON3BECTU X
3a4UCTKY, OJ19 TOro, 4To6bl MOXHO ObINIO COEAVHNTL TRYOY 1 PUTUHT.

Tpy6bl FD apMrpoBaHHble CTEKNTOBOIOKHOM He TPEOYHOT 3a41MCTKI, B CBA3M C HEM MPOUNCXOOUT SKOHOMUS BPEMEHM MpU
MOHTaxke (cM. [Npouecc ceapku, CTp. 49).

TexHOIOrna MOHTaxKa MONMPONUIEHOBbLIX TPYO N COBANHUTENbHBIX AeTanein npedycMaTpusaeT CoeanMHEHNe AaHHbIX
feTtanei nytem cBapku. B xofe CBapKy MPOVCXOOMT BrijlaBieHne OAHOWM AeTanv B APYryto, B pesyfsrarte Hero nosy-
4aeTcs MOHONMTHOE coeduHeHne. bnarogapst Takon TEeXHONOMM MONMHOCTHIO UCKIIOHaeTCsl BEPOSTHOCTE MPOTEYKM B
MecTax CoednHeHNsI.

B 3aBvcuMoCTM OT gmvameTpa Tpyb M MecTa MX CBapKM OCYLLECTBAT CBAPKYy HaMOPHbIX TPYO 1 COEQUHUTENBHBIX
netanen B pactpyb unm cBapky HamopHbIX TPy6 BCThIK. TopLeBas cBapka NpeaHa3HadeHa 18 COeqUHEHUST HAMOPHbIX
noiMMepHbIX Tpyb Bonblworo gnameTtpa. CoegnHeHne NoNMNPONUAEHOBLIX TPYO C METANINYECKMY MPOU3BOANTCS C
MOMOLLBKO KOMOVHUPOBaHHbLIX U (hiaHLEBBIX AeTanel.

MoHTa)kHOe o6opyaoBaHue

Ceapka nonMnponuieHoBbIX TPYO 1 PUTUHIOB B pacTpyb TpebyeT Hann4nsa Cneayowmx MHCTPYMEHTOB 1 MaTeprasos:
3MEKTPOCBAPOYHbLIN annapaT ¢ HabopoM MapHbIX HAaCaA0K, MPeAHa3Ha4YeHHbIN 4159 NOANGY3MOHHOM CBaPKW; HOXHULbI
onsa peskn PPR - Tpy6 nnm pesak (HOXX C PEXYLLM POSIMKOM); CReLManM3rpoBaHHOe CPEACTBO A9 00e3KMPrBaHNA
(CnmpT nan TaHmnT); HE6ObLLOE KONMMHECTBO HECUHTETUYECKON TKaHW; MapKep, NUHenKa nnm MeTp; 3a41CTHOE YCTPOW-
CTBO (15 TPYy6, apMUPOBaHHbBIX aJIFOMUHUEM).
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Mpouecc cBapku Tpybonposoaa

MoarotoBka MHCTpyMeHTa K paboTe

YCTaHOBWUTb CBAPOYHbIM anmnapaTt Ha POBHOW MOBEPXHOCTH.

[MpoBeEpPUTbL YMCTOTY HarpeBatoLLMX HacanoK, NPoTepeTb UX NP HEOOXOANMOCTN HECUHTETUYECKOW TKaHbIO, BO
n3dexxaHne NoBPeXaeHNA TeNOHOBOMO NMOKPLITUS B HArPETOM COCTOSHUM.

3aKpennTb Ha CBapOYHOM annapare napHble Hacagky HeoBXOAMMOro pasmepa C NMOMOLLbIO CrieLmMabHbIX KITYe.

YCTaHOBUTbL Ha CBApPOYHOM annapare ¢ MOMOLLBIO perynaTopa Temnepatypy 260 °C (temnepatypa ceapku PPR Tpy6
1N PUTUHIOB).

BkntounTb CBapoYHbIA annapart B ceTb. B 3aBUCMMOCTK OT TemnepaTypbl OKpy>KatoLlen Cpedbl HarpeB napHbIX
HacafoK oamTtces 5 - 7 MUHYT. IpoLecc HarpeBa 3akoHYeH, Korga racHeT UK 3aropaeTcs (B 3aBUCKMMOCTM OT Tuna
CBapO4HOro annapara) laMmnoyka KOHTPOSS TeMnepaTypbl.

I'IepBy+o CBapKy PeKOMEHIYETCH NPON3BOAUTL Yepesd 5 MVHYT MOC/e Harpesa CBapO4HOro annapara.

[Npwn ceapke annapatom FD TepMoperynaums oCyLeCTBAAETCSA aBTOMATUYECKM.

Packpouka Tpy6

Packpon nonmnponnneHoBbIX TPYO OCYLLECTBASAKOT CNeELManM3npoBaHHbIMN HOXHULAMI 1K pedakamu. [pn oTpesa-
HUM TPYObl HEOOXOAMMO 06EeCMEYUTb MPOXOXKAEHNE PEXKYLLEN MIOCKOCTM CTPOro NeprneHAnKYNspHO K ocu Tpybbl. B
accoptumeHTe MockoBckoro 3aBofa FDplast npeactaBneHb! pa3nnyHble MOAENM U MOANMUKALAN TPYOHbIX HOXHLL, AN

pa3HbIX pa3MepoB MNONMMPONUIEHOBLIX TPYO (CTp. 31).

Ceapka Tpybonposoga

KOHTaKTHyt0 CBapKy BpacTpyb crefyeT OCyLeCTBATb C COOMoAeHNEM CriedytoLLein NocnenoBaTeibHoCT onepaLuii:

OTMepuTb 1 0TPE3aTb NOf, MPSMbIM YITIOM K OCY KYCOK TRYObI HEOBXOAUMOW ANMHbI C MOMOLLIBIO HOXHILL (prc. 14,15).

[Onsa Tpy6 apMmnpoBaHHbIX antoMUHVEM Mepen NPOBEASHNEM KOHTAKTHOM CBapK/ HEOOXOANMO MPOU3BECTU 3a4NCTKY
(yoaneHue) anoMmnHUS Ha cBapuBaeMblX ydacTkax TPpyObl. 3a4ncTKa (yoaneHune) antoMmH1S Npous3BoanTcs crieuyanbs-
HbIMM 3a4MCTKaMM, KOTOPble MpeacTaBneHbl B accopTumeHTe MockoBckoro 3asoga FDplast ans pasnuyHbix aname-
TPOB TPYO.

Hoxxom nnn cneuyanbHbiM NPUCRocobneHnem CcHaTb hacky nog yrmom 30-45° ¢ Hapy»KHOro KoHLa TpyObl, npeaHa-
3Ha4YeHHOro AN HarpeBaHus (onsa Tpyd anameTpom > 40) (puc. 16).

KoHeL, TpyObl U OUTUHF Nepen, CBapKOo, NP HEOOXOAMMOCTI, OHMCTUTL OT MbIIN U FPSI3U 1 06E3KNPUTL CIIVIPTOM UK
TaHrToM.

Mpy NOMOLLM MapKepa HaHeCTU Ha TPyBy METKY Ha PacCTOAHUW, PABHOM MyOuHE OUTUHME MUHYC 1-3 MM.

[omecTuTb TPYOdy 1 (OUTUHI HA COOTBETCTBYIOLLME HAacaakM (TpyOy BCTaBUTb B Hacagky 40 OTMETKKM, 0603Ha4atoLLemn
rny6uHy ceapkm) (puc. 17). He Bpawats 1 He noBopaqmBath TPYOy 1 (OUTUHE, A7 NyHLIen OpUeHTaLmm MOXHO NCMOoSb-
30BaThb BCNOMOraTesibHble MapKMPOBKM Ha UTUHrax. BbloepxaTb HEOOXOAMMOE BPEMS HarpeBa, KOTOPOe yKazaHo
B Tabnuue 14.

MO OKOHYaHWN HarpeBaHKs CHATL TPYOY U (DUTUHI C HACAA0K U COEANHUTL X PaBHOMEPHbBIM ABUXXeHEM 6e3 OCEBOIrO
noBopoTa Ha BCHO MyOuHYy A0 oTMeTKM (puc. 19).

Bbloep>kaTb Bpems 00 OTBEPXKOEHMS pacnnaBneHHoro marepuana. He gonyckaeTtcst mMOBOPOT COMpPAraeMblx AeTanem
00 oTBEPKAeHNS!

[Nocne Kaxxoon CBapky HeobxoaymMa O4MCTKA Paboumnx MOBEPXHOCTEN OT HaIMMLIEro Marepuana.
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PucyHok 14

PucyHok 16 PucyHok 17

PucyHok 18 PucyHok 19
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Tabnuua 14. TexHonorn4eckoe BpeMsi cBapku (Npu Temrnepatype Hapy>XHoro Bo3ayxa +20°C)

[IMaMeTp TpY6bl, MM Bpems Harpesa, ¢ COI‘IpH)Ke6|-(I)I;I1z g,eganeﬁ, He Bpems oxnaxpeHus,
16 5 4 2
20 6 4 2
25 7 4 2
32 8 6 4
40 12 ¢] 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

Heo6xoanmo NoOMHUTD:

NPV BbINOMHEHNN TEXHONIOTMYECKON onepaLnn «Harpes» He AOMyCKaeTCsl OTKOHeHWe 0CeBOW NUHWUM TPyObl OT
0CEeBOW NNHUIN HarpeBaTebHOro ycTponcTea bonee YeM Ha 5 rpagycos. [na anametpos Tpyb 6onee 32 MM, B
cnyyae ecnv omHa yqactka Tpy6Obl 6onee 2 M, Heo6XOAMMO UCMONb30BaTh AONONHUTEbHbIE MOACTABKM, 0becneym-
BaloOLLME COOCHOCTb TPYBbl 1 HAarpeBaTeNnbHOro YCTPOWCTBA,;

Mo MCTEeYEHUM BpemMeH nNporpesa TpyObl U UTKHIE, HEOOXOANMO CHSATb 1X C HarpeBaTebHbIX Hacanok 6e3 KpyYeHus
1 NMoKa4BaHWnN N3 CTOPOHbI B CTOPOHY;

npv cBapke TPyO C BHYTPEHHUM apMUPOBaHUEM amtoMUHMUEM O COMPSKEeHU JeTanein HeobXoamm BUayanbHbIi
KOHTPOSIb 3araBfieHnst paHee «3aqmLLIEHHOr0» TOPLA;

Cpasy nocine Ccbema Jetanen ¢ HaCafoK nasnpHVKa nx cnegyeT coeHnTb paBHOMEPHbIM ABVKEHNEM CTPOro
COOCHO Ha BCHO I'J'IYGI/IHy 00 OTMETKW, NCKJTKOHaA OCeBOE KPy4HeEHME;

BO BPpeMA OXNTaKAeHNA 3anpeLlaeTcq Nnpon3BoanTb NtoBble MexaHU4Yeckmne BO30ENCTBUA Ha pr6y nnn coegnHMTESTIbHYHO
OeTallb NOoCne COMNpAXXeHnA 1x ornyiaBneHHbIX I'IOBerHOCTeVI C LEeNbo Bonee TOHHOM YCTaHOBKW;

Bblaep>XaTb BPEMA OXJTaXKOEeHNA COornacHo Ta6r||/||_|,e, npn 3TOM 3aripellaeTca NCroJib30BaTb Kakune-nmbo cpencrtea
OJ1A YCKOPEeHWA oXnaxxgeHnAa CBapHOro CoegnHeHnsA;

pr6b| onameTpom 50 MM 1 6onee peKoMeHOYeTCA cBapmBaTb Npn noMowmn cneunasiHOro MOHTa>XHOro
I'IpI/ICI'IOCO6J'IeHI/IF1 B Liensix obecneveHnst HeOBXOaMMOro AaBneHusi U Bo U3bexkaHne 0CeBbIX MoBOPOTOB.

BHewHuin Bupg, CBapHbIX coefMHEeHN [oMmKeH YAOBNETBOPATb cliefyrowmm TpeGOBaHMﬂM:

OTKJIOHEHME MeXOY OCEBLIMU NTMHNAMN pr6b| 1N COEOMHUTENBHOWM AeTa B MECTE CTblKa He OOSHKHO npeBbILLaTh 5%

Hapy»XHasi NOBEPXHOCTb COeANHUTENbHOM AeTann, cBapeHHas ¢ TPpyOOoKn, He Ao/MKHA UMETb TPELLUWH, CKNaaoK Uin
Opyrx neexKToB, Bbl3BaHHbIX MEperpeBoM AeTanen, Taknx Kak n3mMeHeHve LiBeTa MaTepuana;

Yy KPOMKM pacTpyba coeguHUTENbHOM OeTanu, CBapeHHoW ¢ Tpybon, A0/mKeH ObiTb BUAEH CMOWHOW (MO BCeW
OKPY>XHOCTW) Bannk OMfaBfeHHOro marepuana, cierka BbICTynaroLLmMi 3a TOPLIEBYO MOBEPXHOCTb COEAUHUTENBHOM
aetanu.
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Pe3bboBble coeguHeHns
|

CoeOnHeHVe nnacTMaccoBbIX TPYOONPOBOAOB C METANNIMHECKMMY CEAYET BbIMOMHATL C MOMOLLbIO KOMOUHMPOBAH-
HbIX (DUTUHIOB. TepMeTM3aUMio PE3LOOBLIX COEANHEHNA B 3aBMCUMOCTI OT T1Na COeAMHEHUS U YCNOBWIA SKChyaTa-
L MOXXHO Npon3BoanNTb C NMOMOLLIBIO CaHTEXHWNYECKOMN HUTW, JibHa C NpnMeHeHnem yﬂJ‘IOTHI/ITGJ'IbHOI7I nacTbl, JIEHTbI
Ha ocHoBe pToponnacta (PYM-neHTsl).

CornacHo CI1 40-101-96 npuknagblBaeMoe yeunme npu COeaUHEHUN METaNIMHeckux Tpyd ¢ pe3bboBbiMM 3aknaa-
HbIMW 3N1EMEeHTaMM COeAMHUTENBHBIX AeTanen n3 PPR He OO/MKHO BbI3biBaTb pa3pyLUeHne NocnegHuX, B TOM Yncne
n3beraTb CUBHOIO CXKaTus (HanpUMep, PasBoaHbIMU TRYOHbIMU KtodamMu), N3BbITOYHBIX YCUU MPU 3aTAXKE PE3b-
60BOro coegnHeHus.

dYM-neHTa

HasHauyeHue

MockoBckuii 3aBo, FDplast pekoMeHayeT npy MOHTaXKke NOAMMPONUAEHOBbLIX PUTUHIOB Mapkn FD, KOMOUHMPOBaHHbIX
METAITNYECKMM PE3LOOBBIMY AETANAMM, OIS YINTOTHEHVS PE3BOOBLIX COeAMHEHNIA CMONb3oBaTh PYM-neHTy (puc. 20).

OYM-neHTa 6biBaeT pasHon TonwmHbel (0T 0,045 o 0,2 MM) 1 pasHom wnpuHbl (0T 10 oo 60 MMm); MCnonb3yeTcs AN
MaieHbKOro Luara pessbbl oT 1/4” no 3/4” v ons 60NbLOro wwara pesbdbl 0T 1”7 o 2” 1 T.4.

MpeumywecTBa

Hape)xHOCTb coegmMHeHuin 1 NpocToTa AeMOoHTavka. TpybonpoBodbl, CMOHTUPOBAHHbIE C
ncnonb3oaHem ®YM-neHTbl, UCMbITbIBAKOTCS B COOTBETCTBUM C TpeboBaHuammn CHUIM.
[Mpy Ka4eCTBEHHOM COedMHEHUM OHU MOTYT ObiTb 3a0eMCTBOBaHbI B 9KCMIyaTaLMio He-
MeaneHHo. MNpu npumMeHeHnn OYM-neHTbl NpuHATas TEXHONOrUs CO0pPKM TPyDOMPOBO-
0oB He HapyluaeTcs. PYM-neHTa obnagaeT CTOMKOCTbIO K TeMnepaTypHbIM U XUMUYe-

CKMM BO3OENCTBUSAM U paccyMTaHa Ha AMUTENbHbIN CPOK Cy>KObl.
PucyHok 20

Pacxop matepuana
3HayeHus NpuBedeHHble B Tabnuue 15 onpegeneHbl aKCnepuMeHTanbHbIM NyTEM W MOryT MaMeHATbest Ha 15-20%
B 3aBVICMOCTW OT Ka4eCTBEHHbIX XapaKTepUCTUK N TOHHOCTU pa3mMepoOoB.

Tabnuua 15. Pacxog maTtepuana

Pacxop Ha ogHO

OuameTp B Arorimax LLinpuHa neHtbl ®YM, MM COBMUHEHME, MM TonwmHa neHTbI
1/4" 10 170 0,045
1/4" 15 120 0,075
172" 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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MockoBckui 3aesog, FDplast pekomeHayeT ncnonb3oBath 418 YNAOTHEHWS pe3bbbl MOMMEPHbIE YMIOTHATENW WA
crneunasbHble aHadPO6HbIE KNen, CAaHTEXHUYECKME TeNn 1 YyNIOTHUTESNbHbIE MOMMEPHbIE HUTU A5 PE3LOOBLIX COen-
HeHWI (CneuvanbHO AN MUTLEBOW BOAbI). AHaspPOOHbIe renv 061aaaroT PAAOM NPEVMYLLECTB: NIErKOCTb MPY MOHTaXeE,
ObICTPO 3aCbIXatOT, BbIAEPXKNBAKOT BbICOKOE AaBNEHNE, YCTONYMBbI K aHTUpU3aM, 6eH3nHaM, cnvpTam, peoHam 1 ap.
XVIMUYECKM COEANHEHVAM, BbIAEPXXMBAIOT OECATUNETUA SKCrTyaTaumm.

Ansa MOHTaXa nNpu NOMoLN Py4YHOro MHCTPYMEHTa PEKOMEHAYeTCS:
[Mpy coeamnHeHN Pe3LOOBOW HaCTV NEPEXOOHMKA C PE3bOOM OTBETHOWM AETaNIM HEOOXOAMMO MCMONBL30BaTh CreLyanbHbIN
NEHTOYHBIN KN4 (puc. 21), obecnedmBaroLLmMn 06xBaT MO BCEN OKPYXKHOCTU OUTUHIA, MM POXKKOBbBIN KoY (puc. 22).

PucyHok 21 PucyHok 22 PucyHok 23

MockoBckuin 3aBof FDplast pekoMeHayeT He OCYLLIECTBASATb MOHTaXK KOMOUHNPOBaHHbLIX (DUTUHIOB Mapku FD ¢ MOMOLLIbO
rasoBbIX KKYEN (pUC. 23) MnK ApyriX KrYen nogobHoro Tmna.

N3onauusa Tpx60nposo,qa

Tpy6onpoBoa HEO6XOAMMO U30NMPOBATL MO BCEV A/IMHE TPACChI, BKIOYas (OUTUHIM 1 apMaTypy, NPy 9TOM He0OX0aVMO
coBM0OATE MPOEKTHYIO MUHMMASTBHYO TOMLLMHY M3015Lmn TpyGonpoBoaa.

TpybonpoBoab! XONOAHOW BOAb! MOAMEXAT U30MALMM BO N3bexaHne 06pasoBaHVs KOHOeHcaTa Ha MOBEPXHOCTU TRYObI,
a TakxKe 418 COXPaHEeHNs TMrimeHNYecKX HOpPM NTLEBOM BOAbI. TPyDOONPOBOAbLI ropsaYelt Bodb! Noanexat n3onsawumm Bo
n3bexxaHne TenonoTepb.

TonwmHa 1 BUA U30AALMN ONPedensaeTcst ICXOOs U3 TEPMNYECKOrO COMPOTUBEHNSA MCMONB3YEMOW U30NALMN, BIXXHOCTU
BO3MyXa B MOMELLEHNN, FOe YCTaHaBIMBAETCS TPYOOMNPOBO, BbISBAHHOW Pa3HMLEN MexXOy TeMnepaTypor BO3ayxa B
MOMELLEHUN 1 TEMMNEPATYPON TeKyLLEN BOAb!.

Ta6bnuua 16. MnHumanbHasa ToawWwMHA N30NALMKN O XONOAHOro BoAocHab>XeHus

TonwmHa cnos 3onsaunn, Mm

Bug npoknagku Tpy6onpoBoaos npvt 4 = 0,040 BT/(m-K)*
OTKpbITasd Npoknagka TpybonpoBoaa B HEOTanIMBaeBOM 4
rnomeLLeHun (noasasbl)
OTKpbITasd Npokagka Tpybonposoaa B OTanMBacBoOM 9
MOMELLEHUN
[Mpoknagka TpybonpoBoaa B kaHane 6e3 napannenbHbIx 4
rops4nx Tpy6onpoBoaos

[Mpoknagka TPybonpoBOAa B KaHae pPsiaoM C ropsiHiMm 13
TpybonpoBogamMm

Mpoknagka TpybonpoBoda B LWTpobe 4

Mpoknagka Tpybonposoaa B LUTPOHE PSAOM C ropsHnmMm 13
TpybonpoBoaamm

Mpoknaaka TpybonpoBoaa B GETOHHOM CTSXKKE 4

* TonwmHa n3onsaummn ans ropsavyero BOAOCHabXeHNA 00bI4HO kKonebnetca mexay 9 n 15 MM npn TepMUYECKOM COMPOTUBEHUI
) = 0,040 Bt/(M-K).
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Cucrtema «Tennbin non»
|

yCTpOI7ICTBO CUCTEMbI «Tensbl Nos» I'IpVIMeHﬂeTCﬂ Kak BCrioMorartesibHbIN CI'IOCO6 oTonneHna n No3BoNAeT perJ'Il/IpO-
BaTb MUKPOKNMMAT B MOMELLEHUM. BNoK ynpaBneHns aBTOMaTU4ECKM NOAAEPKMBAET 3adaHHYO TEMMEPATYPY, a TakxKe
BKJTKOHaAET U OTKKOYaET oTornfeHne rno BpeMeHI/I B COOTBETCTBUN C O['Ipe,ﬂ,eﬂeHHbIM aﬂ['Opl/ITMOM. STO 0aeT BO3MOXK-
HOCTb 6onee paLyoHaIbHO pPacxoaoBaTb SHEPIUHO.

MprHUMN YyCTPOMCTBA «TEMIOro nona» NPeacTaBneH Ha prucyHke 24. Ha ocHoBaHWe nona yKnaablBaeTcsa TENNon3onmpy-
oMM MaTepuan, yMeHbLLAOLWWI TENONOTEPU Yeped NEPEKPBLITUE W BbIMOMHALLNA (DYHKLMN 3KpaHa, NpenaTcTBys
paccenBaHWIO Tenna BHMU3 1 MO CTeHaM. Tennonsonupytowmn apTyk Ha CTeHe O0MKEH OblTb YIOXKEH HA BbICOTY
MAaHNPYeMOW CTSKKM nona. [oBepx TeNOU30NNPYIOLLErO «MMpora», CoOrnacHO BbIOPaHHOW CXeMe, YKaablBaeTcs
Tpyba, OCYLLECTBNAETCS NOAKTOYEHNE CUCTEMbI K UICTOYHUKY rOPSYero BOOOCHAOXEHNS, ee ONPeCcCoBKa, NpoBepka
HarpeBa BCEX KOHTYPOB 1 OTCYTCTBUA TeYelt, 00YCTPOMCTBO LIEMEHTHOM CTSXXKM U HANOMbHOMO MOKPbITAS.

0O6a3aTenbHbIM YCIOBMEM MPY MOHTapKe Tersoro rnosa sBAseTcs Hanmyve KOMMeHCALUMOHHOrO LWBa BAOMb CTeH Os
NPEenoTBPALLEHNA ero paspyLUeHus B pesyskTarte TersioBbix geopMauuii. Hago oTMEeTUTb, YTO yKnagky Tpyd 1 ux
HeoOXoaVMyHo hMKcaLMio YO06HO MPOBOAWUTL Ha apMUPYHOLLIYIO CETKY MW crielyaribHble MOHTaKHbIe pelikin. Kpome
TOro, B MOcCneAHee BpeMs HabnpatoT NOMNyNspHOCTL CrielparbHble Temou3oNnpyoLLIMe MaTbl, COBMeLLatoLLIve B cebe
TENIOV30NMPYHOLLINE Y MOHTaXKHbIE (DYHKLN.

CTeHna

KomneHcaynoHHbIN LWoB

HanonbHoe nokpbiTne

Ytennutenb

CTsxKa
OcHoBaHue nona

Tpyba
CeTka » -]

\ N
A e
R Y

PucyHok 24. Cxema ycTpoiicTBa cuctembl «Tensblii non»

O6bIHHO MaKcuManbHas TemnepaTypa TernjoBoro areHTa B CETW HarosbHOro OTOMEHUst COCTaBNsSeT He bonee 45°C,
a gasneHne He 6onee 0,3 Mla.

[Mpy MPOEKTMPOBaHWK TEMMIOrO Mofa CNeayeT y4uTbiBaTh, 4TO cornacHo Cl160.13330.2012 cpepHtoo Temnepartypy
NMOBEPXHOCTW Mona cleayeT NpuHUMaTh He Boille: 26°C - Ang NofioB MOMELLEHWIA C MOCTOSIHHBIM MpebbiBaHNEM NOOEN;
23°C - ans nonoB AETCKNX yupexxaeHui cornacHo CHul 31-06; 31°C - ons Noa0B NOMELLEHNIA C BPEMEHHBIM MpebbiBa-
HUEM NIOAEN, a TakKe /15 06XOOHbIX JOPOXKEK.

Hanny4lmm HanonbHbIM MOKPLITMEM MPK YCTPOWCTBE TEersoro nosia ¢ BOASHbIM OXNaKaeHnemMm, 6e3yCcroBHO, SBISETCS
Kepamudeckas nnuTtka. OHa obnagaeT HamboblLUen TennonpoBOOHOCTLIO W, COOTBETCTBEHHO, Ternnootaaden. pu
MNCMOMNb30BaHMN APYTVIX MOKPbLITUA, 9EKTVBHOCTL OTOMMEHNS OYAET CHMKATLCS NPONOPLMOHANBHO VX TENOU30MpY-
toLLIE CnocoBHOCTU. HanpuMep, NoKpbITUE U3 TONCTOrO KOBPOJIMHA CMOCOBHO MPaKTUYECKM MOSHOCTHIO N30MPOBaTh
nor.

Yknagka Tpyb KOHTYpOB 0borpesa 06bI4HO MPOU3BOOUTCA MO ABYM Cxemam (puc. 25, 26):
® 3MelKa,;
® crnvpank.
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MepBbIi BapuaHT SBMSIETCA CaMbliM MPOCTbIM, HO B TO >XE& BPEMsl OH WMEeT OAWMH HedoCTaToK - MPOrpeB nona
MNPONCXOAUT He COBCEM paBHOMEPHO. TemnepaTtypa Bodbl MpW MPOXOXAEHUM MO TPybe OLLYTUMO CHUXKaeT-
CS K KOHLY KOHTypa. Takyld CXemy MOXHO MPUMEHUTb ANS pasfdeneHus nnowladv no CTeneHW Harpesa C Mnas-
HbIM MEepPexodoM Mo TemrepaType, HanpuMmep, Yy BaHHOW chenaTb MOf Ternee, a y BXOOHOW OBepWu MnpoxnagHee.

Yknagka Tpy6 no crnvpansHoM cxeme CrnocoO6CTBYET PaBHOMEPHOMY MPOorpeBy nona. B 3ToM criyyae ropsHvie 1 ocTbiBatoLLyie
TpybKM YepenytoTcst. DTOT METO[, SBSIETCA CaMbIM PacrpPOCTPAHEHHbIM.

C ([ )

| 2 O

aYaale

)
— )j

A < ) < AY

PucyHok 25. BapuaHTbl yknagku Tenioro rnosna 3mMenkomn PucyHok 26. Yknapka Tennoro
nona cnupanbio

MPUHATO cunTaTb, YTO OJIMHA OOHOMO OTOMUTENIbHOrO KOHTYpa He Jo/mkHa npesbiwaTte 100 M. B ToM cnydae, korga
TpebyeTcs yCTPOMCTBO TEMJIoro rnosa B NoMeLLeHun ¢ 60bLLON MIoLLAALI, LenecoobpasHo BbIMNOMHUTL HECKOBKO
KOHTYPOB, MOAENVB MoLaab NOMELLEHUS Ha paBHble YacTu. Mpu 3TOM HeOBXOAMMO, YTOObl COCEOHME KOHTYPbI OT-
Oensnncb Apyr oT Apyra ¢ NOMOLLBbIO KOMMEHCALMOHHOMO LWBa. Kaxabii OTOMUTENbHBIA KOHTYP AO/MKEeH Ha4MHATbLCS
B pacnpenenTenbHOM KONNEKTOPE, a 3akaH4MBaTbCst B MPUEMHOM KonnekTope. Heobxoanmo npegycMoTpeTb 1 obe-
CneYnTb BO3MOXHOCTb Crycka Bo3ayxa 13 TpybonpoBoaa B CAMOM BbICOKOM MeCTE.

Mpw 1cnonb3oBaHUM TPY6 13 NOAMNPONUAeHa AN YCTPOWCTBA TEnIoro nona yaobHo cnofb3oBaTthb TPYObl, KOTOpbIE
BbIMyCKatoTCs B ByxTax. OTO NMO3BOMMT CYLLECTBEHHO COKPaTUTb TPYAOEMKOCTb MPOLECCa X YKIaaKu 3a CHeT OTCyT-
CTBUsI BOMBLLIOrO KONMMYEeCTBa CO8ANHEHNI, YTO, B CBOKO 04epeb, NMoBbILLAaeT ObLLYI0 HaAeXHOCTb CUCTEMbI.

an/I MOHTa»Xe cniegyeT y4dnuTbiBaTb cliegyrowjmne oco6eHHoCTHU nonunponuneHoBbIX pr6:

e cornacHo NOCT 32415 - 2013 «Tpybbl HAaNopHble U3 TEPMOMIACTOB U COeAMHUTENbHbIE AETANN K HAM ONA CUCTEM
BOAOCHAGXEHWS 1 OTOMMNEHNS», TEMSbI MO OTHOCUTCS K 4 Knaccy aKcriyaTauumm TpybonpoBoOaoOB ¢ MakKCUMasbHOW
paboden Temnepartypoin 60 °C 1 makcumanbHon Temnepatypoin 70 °C, 0efcTBME KOTOPOW OrpaHN4eHO Mo BPEMEHN
(5% oT cpoka cny>xbbl TPy6oNpPOBOAA).

e cornacHo TpeboBaHusam Cl1 60.13330.2012 «OTonneHne, BEHTUASILMA 1 KOHOMLMOHMPOBAaHME BO3AyXa», MPOKIaaKy
TpybOonNpPOBOAOB 13 MONUMEPHBLIX TRYO B MOy CNedyeT OCYLLECTBAATL B roppoTpyode.

e cornacHo CI1 40-101-96 «[poeKTnpoBaHne 1 MOHTaXX TPYOOMPOBOAOB M3 NonMnponuieHa «PaHgoM cononmmep»
PPR-100, TpybonpoBoa, A0KEH NUMETb BO3MOXHOCTb CBOOOAHO YAMHHATLCA UM yKOpadmBaTbCcst 6e3 nepeHanpsi-
KEHVST MaTepurana Tpyb, coeanHUTENbHbIX AeTanem u CoeanHeHnn Tpybonposoaa.

NcnbiTaHusa TE¥60I‘IEOBOE&

HanopHble Tpy6onpoBoabl BHYTREHHMX CUCTEM BOAOCHAGXKEHVS U OTOMMEHUS 34aHWUN, a TakxXe TEeXHONOorndeckme
Tpy6ONPOBOALI MOCE OKOHYAHNST MOHTaXKHbIX PAGOT A0MKHbI BbITh UCMbITaHbI FUAPOCTATUHECKMM U MaHOMETPUYe-
CKVM (MHEBMaTUYECKMM) METOAOM ABaXK bl (MpeaBapnTeNibHOe 1 OKOHYaTeIbHOe UCMbITaHus) ¢ cobntoaeHnem Tpebo-
BaHun FOCT 24054-80, NOCT 25136-82, CI 73.13330.2012, CHu1l 3.05.05-84, CH 478-80, CH 550-82, CI'1 40-101-96
n CIN 40-102-2000.

VcnbiTbiBaTb FOTOBbLIN TPY6OMPOBOA, CneayeT NMpw NoNoXMTENbHOM TeMnepaType 1 He paHee Yem Yepes 16 vacos
nocne CBapKu NOCNeaHero CosaNHEHYS.
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VicnbiTaHnsa TpybonpoBOAOB NPOM3BOASTCA NPWY MOMOXUTENBHON TeMnepaType B MOMELLEHNAX 30aHUS, a CUCTEM
XONOAHOrO U ropsivero BOAOCHaAOXKEHNS - MPU TeMNepaType OKPY KatoLLEN cpedbl He Huxke +5 °C. Temnepatypa »ua-
KOCTW O0J/KHa ObITb Tak>ke He HMxe +5 °C. [pu aToM, eciv Npu UCMbITaHUM Ha TPybonpoBOAe NosiBUNach poca, To
yKasaHHbI MPOLIECC cneayeT NPOAOMKUTb MOCNE €€ BbIChIXaHWS UV BbITUPAHWS.

PacueTHoe gaBneHne B Tpy6oNpoBOaE U BPEMS UCMbITaHWS cneayeT HasHavaTb cornacHo CHIM 3.05.01-85.

McnbiTaHnA cuctem Xono[gHOro 1 ropsiyero BOJOCHa0GXXEHUs A0/ KHbI MPOM3BOANTBCS A0 YCTAHOBKM BOAOPa3bop-
HoW apmaTypsbl. [1py 3TOM BeNM{MHA UCMbITATENBHOrO AaBfeHMs AoSkHa ObiTb B 1,5 pagda 6osblue MakcuManbHOro
pabo4yero gaBneHnsa B cuctemMe. Bpems Bbloepxkn TpybonpoBoda nom UCnbiTaTeNbHbiM JaBNEHUEM COCTaBASAET HE
MeHee 30 MUHYT. TpybonpoBOa, CHNTAETCH BblAEPXKaBLUVM UCMbITaHNe, eClV He ByAeT 0OHaPY>KEHO TeYM U OPYrX
0edeKToB.

UcnbiTaHne BOOSIHBIX CUCTEM OTOMJIEHUSI U TEMJIOCHABXEHMUA [OMKHO NPON3BOANTLCS MPU OTKITIOYEHHbIX KOT-
nax 1 pacLumMpuTenbHbIX cCocyaax rmapocTaTMiecknum MeToaoMm, AasneHnem B 1,5 pasa npesbillatollemM pabodee gas-
neHuve, Ho He MeHee 0,2 MIMa (2 Krc/cM?) B caMom HUXKHEW TOYKe CUCTEMbI,

CuncTeMa Npu3HaeTCs Bbloep KaBLUer UCTbITaHVe, eC/IN B TeHeHne 5 MUHYT HaXOXXAeHWS ee NOA NPOOHbIM AaBNeHnem
nageHne gaenenvs He npesbickT 0,02 MlMa (0,2 Krc/cM?) n OTCYTCTBYHOT TeYM B CBapHbIX LIBax, Tpybax, pe3bboBbIX
COedVHEHVISX, apMaType, 0TONUTENbHbIX Mprbopax 1 06opyaoBaHUN.

M0 OKOHYaHUID UCMbITATENbHbIX MEPOMNPUATUI COCTaBNSAETCS «AKT rMOpPOCTATUYECKOro UM MaHOMETPUHECKOro
MCMbITaHUS Ha repMETUHHOCTL> ([punoxxeHne 3 CHulM 3.05.01-85).

YcnoBusi XpaHeHUs U TPAHCMOPTUPOBKM

e B cootBeTcTBUM ¢ FTOCT 19433 nonmnponmnieHoBble TPyObl HE OTHOCSATCSA K KaTeropui onacHbIX rpy3oB, YTO AOomMy-
CKaeT 1X NepeBo3KY oObIM BUAOM TPAHCNOPTa B COOTBETCTBUM C NMpaBuiamm NepeBo3KM rpy30B, AeNCTBYHOLLMMU
Ha JaHHOM BVAe TpaHcnopTa.

® XpaHuTb TPybbl HEOBXOOANMO B 3aKPbITOM MOMELLEHUN UMW NOL HAaBECOM B FOPU3OHTANIbHOM MOOXKEHUU, Ha
POBHOM MOJTy, HacTUIe, WuTtax, obeperasd OT NPAMbIX COTHEYHbIX Nyder. BeicoTa wrabensa He JOMmMKHA NpeBbILLaTh
2 MEeTpOoB.

® [lpu XpaHeHun Tpyb B CKAAACKMX MOMELLEHUSAX TeMMepaTypa OKPY>KatoLLEro BO3ayxXa He AomkHa npesbiatb 50°C,
a pacCTosiHME OT HarpeBaTesbHbIX MPUOOPOB A0MKHO ObiTb HE MeHee 1 MeTpa.

e XpaHeHne NONUMPOMNUIEHOBLIX TPYD AOMKHO ocyuwlecTBNATbCS B cooTBeTcTBUMM ¢ TOCT 15150 (paspen 10 no
ycnoBuam 5 (OXK4).

® [lepeBo3ka Tpyd MOXET ObITb OCYUWIECTBEHA MOObIM BUAOM TPAHCMOpTa (KenaTesbHO B KPbITbIX aBTOMAaLIMHAax
1 BaroHax) B oTpe3kax unu ByxTax, B ropu30HTaIbHOM MOIOXKEHNN.

® CornacHo TpebosaHusm Cl1 40-101-96 TpaHCnopTUpOBaHWe, NOrpyska M pasrpy3ka nonavnponuieHoBbIX Tpyo
OOJKHbBI MPOBOAUTBLCS MPY TEMNepaType Hapy>XHOro Bo3ayxa He Hke - 10 °C. VIX TpaHcnopTupoBaHMe Npu TeM-
nepatype 0o - 20 °C gonyckaeTcsa TONbKO NpY UCMNOb30BaHUM ChelpanbHbIX YCTPOUCTB, obecnevmBaroLLmx Ouk-
caumo Tpyb, a TakxKe NPUHATUM OCODbIX MEP MPEaOCTOPOXHOCTU.

e [Ipy MOrpy304HO-Pa3rpy304HbIX paboTax, TPaHCMOPTMPOBaHUN 1 XpaHeHun Tpyb Heobxoaumo obeperaTb UX OT
YOApOB N MEXaHNYECKMX NoBpexxaeHuUn. Tpybbl HEOBXOOMMO YKNa[blBaTb Ha POBHYHO MOBEPXHOCTb, 63 HepoB-
HOCTel 1 OCTpbIX BbICTYNOB. CopackiBaHne Tpyb C TPaHCMOPTHBIX CPeACTB He fonyckaeTcd. Bo Bpemsa norpysku
cnenyeT NPUMEHATbL CTPOMbI U3 MAMKOro MaTtepuana.
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MpaBuna yrmnusauum

YTunusauvsa nanenvs (nepennaska, 3axOpOHEHWE, Nepenpoarka) MPoOn3BOAMNTCA B MOPsAOKe, YCTaHOBNEHHOM 3aKo-
HamMu PO oT 04 mas 1999 r. Ne 96-03 «O6 oxpaHe aTMocdepHOro sosayxa» (B pegakumn ot 01.01.2015), oT 24 noHs
1998 . Ne 89-®3 (B pegakumm ot 01.02.2015) «O6 oTxogax Npons3BoacTBa 1 noTpebneHns», or 10 aHeaps 2002 Ne
7-03 «O6 oxpaHe okpy>katoLLen cpefpl» (B pegakumm ot 01.01.2015), a Tak>xke ApyruMmn POCCUNCKUMU U pernoHasb-
HbIMI HOPMaMmW, akTamu, NpaBuiamMK, PaCNOPSPKEHNAMN U MP., MPUHATEIMU BO UCMOMHEHWE YKa3aHHbIX 3aKOHOB.

TpeboBaHns 6e30nacHOCTH
|

MoHTaxx Tpybonposoga 13 Tpyd PPR Heobxoonmo OCyLLECTBASATbL B COOTBETCTBUM C TpeboBaHuammn CHul Il - 4-80
«[exHrKa 6e30MacHOCTU B CTPOUTENIbCTBE.

K paboTam No MOHTa)ky 1 cBapke A0MyCcKatoTcs nnua, gocturiume 18 net, npollealne MeauUmMHCKoe ocBuaeTe b-
CTBOBaHWe, crneLmnanbHoe o0by4eHne U MHCTPYKTaX Ha pabodemM MecTe MNo TexHMKe 6e30MacHOCTH.

Mpu KOMHATHOW TemnepaTtype TPyobl 1 MUTUHIM U3 NONMAPONUIEHa He BbIAENAT B OKPYXKatOLLYKO cpely TOKCUYHbIX
BELLECTB 1 HEe OKa3blBatOT BPEAHOIO BAVSHNS Ha OPraHM3M YesloBeKa npu HemocpeacTBEHHOM KOHTaKTe.

[Mpw cBapke Tpyd 1 (PUTUHIOB B BO3AYX BbIAEASIOTCA NETy4ne MPOAYKTbl TEPMOOKUCINTENBHON AeCTPyKUMN. B cBA3K
C 3TWM, CBapKy CredyeT NPOoM3BOANUTL B MPOBETPUBAEMOM MOMELLEHNN. TemMnepaTypa BocnnameHeHnsa PPR - 325 °C.

[Py KOHTaKTe C OTKPbITHIM NaMeHeM NMoNMPONMIEHOBbIE TPYObI U (DUTUHI TOPST KOMTALLMM MiaMeHeM ¢ 06paso-
BaHMeM pacnaBa v BblAeNeHEM YITIEKUCIIOro rasa. [ns 3almTbl OT MPOAYKTOB ropeHust He0OXOAMMO MONb30BaTbCA
pecnnpaTopamMu, GUNLTPYIOLLIMMI NMPOTUBOrasamu.

Mpwn paboTte co capoYHbIM annapaTom (220B) cnenyeT cobntogath 0bLme npasuna anekTpobesonacHocty no MOCT
12.2.007-75.

MapaHTuMHbIE 06s13aTenbCcTBa
|

/13rotoBuUTENL rapaHTUPYEeT COOTBETCTBME MOMMAPONUAIEHOBbLIX TRYO U huTuHroB FD TpeboBaHnsaM 6e30macHOCTY,
npwn ycnoeun cobntogeHns noTpedbutenemMm npaBui UCNONb30BaHWS, TPAHCMNOPTUPOBKN, XPaHEHNUS, MOHTaxa t
aKcnyaTaumm.

FapaHTWsi pacnpoCTPaHsAeTCs Ha Bce AetheKTbl, BO3HMKLIME MO BMHE 3aBOA-N3roTOBUTENS.

rapaHTl/IFl HE PacrpoCTPaHAETCA Ha ,El,ereKTbI, BO3HMKLUME B Clly4HasdXx:

HapyLweHNsA NacrnopTHbIX PEXNMOB XPaHEeHW4A, npaBul MOHTa>Ka, rnpasu UCMbITaHWUA, MaCcnopPTHbLIX NMapamMeTpoB
SKCryataunmn n O6CJ'Iy>Kl/IBaHI/Iﬂ n3gesing;

HeHaanexallen TPaHCMOPTUPOBKM W NMOrpy30-pa3rpy304HbIX PadoT.

Hann4na cnegos BO3,D,GVICTBI/IFI BeELEeCTB, arpeCCrBHbIX K MaTepuaniiam nagenins.

Hann4na cnegoB MexaHN4eCKoro, TepMn4eCcKoro BO3,EI,6I7ICTBI/I9I.

HaIM4YNs NMOBPEXASHUN, BbI3BaAHHBIX MOXKAPOM, CTUXMEN, (DOPC - MaXKOPHbLIMM OOCTOSATEIbCTBAMM.

MOBPEXAEHWI, BbI3BaHHbIX HEMPaBUIIbHbIMY AENCTBMSMMN MOTREOUTENS B MPOLECce aKcrnyaTaumm Tpybonposoaa.

[Npon3BoanTENb OCTABNSAET 3a COOOM MPaBO BHECEHNSA 3MEHEHUI B KOHCTPYKLMIO, YITyHLLIAKLMX KAH4ECTBO N3AENNA
NP COXPaHeHNN OCHOBHbIX 9KCMJlyaTaLMOHHbIX XapakTePUCTUK.
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MpunoxeHwue 1.
Xummnyeckast CTOMKOCTb TPyO 1 coegunHuTenbHbiX getanen ns PPR
_______________________________________________________________________________________________________________________________|

ArpeccuBHas KoH- Xumunueckas ArpeccusHas KoH- Xumuyeckas ArpeccusHas KoH- Xumnyeckas
cpepa LEeHTp CTOWKOCTb cpena LeHTp CTOMKOCTb cpepa LeHTp CTOMKOCTb
20° | 60° [100° 20° | 60° [ 100° 20° | 60° | 100°
AueTtanbgerun TR VC | — | — AueTar amuna TR yC C | — ByTtaHtpuon TR C cC | —
AueTanbgeHoH TR C c | — Amunosbiit TR C — | C (.2.4)
RHESPHE — c — cnmpT ByTuH (2) amon TR C — | —
YKCYCHOM K-Tbl AnnnuH TR vC C | — (1.4
YKcycHas K-Ta, TR C |YC|HC Mppoxnopug GL C |YC| — Auerar Gyrvina TR YC |HC|HC
pasb6as. aHunuHa ByTtunossii TR C |YC|VYC
YKkcycHas K-Ta, 40% C c | — AHoH TR yc | C | — cnpT
pHECaE. AHHOH (LMKNO- TR YC | VC | HC g)fHMJIHOBbM L Cl—|-
ALeToH TR (o - | = reKkCasHoH) -
K1CROTHbI 40% C cC | — AHTUpHn3 H C |HC| C ZCHMJIHOBHM TR HC | —| —
— Towxnopug 0% c |- By TUneHoBkbIN 10% C |YC| —
AKkpunoHuTpun TR C |VYC| — aHTUMOHUA KO
ApunnHoBas TR C c | — ﬂﬁgouHeBaﬂ L C c | — ByTUNGHOBKIR R c — | _
e KT FMYKONb
Boafiyx TR c c| ¢ ?_?gqueBaﬂ GL C C|— ByTuneH, Xupk. TR YC | — | —
Cynbgat GL C CcC | —
Alaune Me — $16104HOE BUHO H o] Cc | — E:ﬁf:::T GL c c c
Me lll (opTo)
Annunosbilit 96% C c | — Llapckas Bofika H C c| C )K(;J?f:lv'?ﬂ aL 2 G |é€
cnupT, pasbas. = _
- —= S S }li/_l_ll:-.;LleﬂKOBaﬂ 40% C c T — GL c c |l c
Bacubl — Kanbumsi
Xgo?m:l:m GL ] c | — M:;LLIbﬁKOBaﬂ 80% C C | VC T — L c |
oo Kanbums
Cynbdar GL c|Cc|— lppokeun GL c|Cc|C Hurpar GL c lc =
anoMmHus 6apus Kanbuus
Am6epHas k-Ta GL c|c|— Conu 6apus GL c|c|CcC Kap6onuH H c | ==
[lByamnHo3- TR C — | — AKKYMyna- H C CcC | — [r— Bce c c | —
TanoH TOpHas K-Ta
(anekTponuT) yrnepoaa, ras
AmMMuak, ras TR C C | — =— v = TG [viokcwa yrrie- Bce c c | —
AMMMaK, XNIK. TR C Cc | — popa, XuakK.
Arn = c |- _ Anbperup, GL C O Kap6oHumo- Bce C C | —
Cmeck 6eH3unH- | 8090/ YC | HC | HC HoKena
AmMmuak, Boja GL C Cc | — 6ensor 2009
A =3 G " Kap6oH- TR HC | HC | HC
eTart —
el Bewaon TR | VC |HC|HC | [|o¥TedvA
KapBonar aL C c | — Xriopug GeH- TR ve | — | — KayctukoBas 60% C C C
coga
aMMOHUS 3nHa
Xnopan TR C C | —
Xnopug, GL C — Bypa L — S
Xnopamum L — | —
i BopHas k-Ta GL C C C s
®nopup L c c | — XnopataHon TR C C | —
aMMOHUS Bpowm TR HC | HC | HC XnopHoBas k-Ta 1% C |YC|HC
Hutpat GL C C| C Mapbl 6poma Bce YC | HC | HC XnopHoBas k-Ta| 10% C | YC|HC
e ByTaaveH, ras TR vYC | HC | HC XnopHoBasik-Ta| 20% C HC | HC
Ddocdar GL C c| C o
aMMOHUSA ByTaH (2) anon TR C C — Xnop 0,5% vC — |
Cynbibat aL c lclc| |4 Xrop 1% | HC | HC | HC
aMMOHMs Bbytaguon TR C C | — Xnop GL YC | HC | HC
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ArpeccuBHas KoH- Xumnyeckas ArpeccuBHas KoH- Xumuyeckas ArpeccusHas KoH- Xumunyeckas
cpena LeHTp CTOMKOCTb cpena LeHTp CTOMKOCTb cpepa LUeHTp CTOWKOCTb
20° | 60° [ 100° 20° | 60° | 100° 20° | 60° | 100°
Xnop, ras TR HC | HC | HC Ouatunosbin TR C |YC| — MypaBbuHas 85% C |VYC | HC
Xnop, Bofa TR HC | HC | HC odinp KTa
XropykeycHan L c c | — Eﬂ;nwkonesaﬂ GL C cC | — ®pykTo3a 6 C c|C
K-Ta OpyKTOBbLIE H C C C
Xrop6eH3on TR ve | — | — Ovrekcun TR C |YC| — COKM
QaTARET Dypdypuno- TR C VC | —
Xnopadopy bi Y& |HB | HE An-nco okTun- TR C YC | — BbIA CNNPT
L(g:g:)}l(n:ﬁm- TR HC | HC | HC tharanata — 5 c s
- Oun-nco nponu- TR YC |HC | — N
XpomoBas k-Ta 40% YC | YC | HC nagpmp Miokosa 20% c ¢
Xpomosas k-ta/ | 15/35/ HC | HC | HC Oumetudopma- TR C c | — Muueput TR ¢ c|¢
cepHas k-Ta/ 50% mua [Mukonvesas 30% C |(YC| —
BORA OumeTUnoBbIi 100% C | —|— kTR
XpOoTOHOBHLIN TR C — | — amuH TonneHbIA H yC | — | —
anbfgerug [r— R ve | — | — XUBOTHbIV XUP
JInmMoHHas K-Ta VL C c| C BbIi 9CHMp HCI/HNO3 75%/ HC |HC | HC
JIMoHHas K-Ta VL c c|cC Lvonnnosebin TR C |YC| — R
- ¢atanat lenTtaH TR C |YC|HC
lopopckoii ra3 H C — | —
KOKOCOBbI TR cC |vc| — dﬂ)m;;;g:oabm TR C |VC| — lekcaH TR C |VC| —
XMPHbIA CnpT lekcaHTpuon TR C C | —
Kokocosoe TR C |—|— ey LLi Ve — (1,2.6
macrno Mutesan Boga TR C c|C MppaswH- TR cC |—|—
KoHbsiK H c |c|— 3taron L c |c|— TAARST
Xnopug megn GL (6] c | — dTaHon + 2% 96% C — | — Slgp 9B0AHEA 40% c YC | HC
(I Tonyona
Linanug meom GL Cc c | — Atunauerar TR C |YC | HC Consnas k-Ta 20% ¢ C|—
(1) PEE— - C clc ConsHas k-Ta 20%- C |VvC|VYC
0,
HuTpat megu 30% C C (o} cnupt 36%
) 3TUnoBbIN TR YC [ HC | HC ®ropucrosono-|  40% ¢ O
Cynbhar meam GL C c | — 6eHaon popHan k-Ta
KykypyaHoe TR C c | — STUNOBbINA XN0- TR HC | HC | HC ©ropuctosofo-|  70% C |¥C| —
MAGHO ona popHas K-Ta
Xrionkosoe TR c |c|— 3TUNEHOBBIA TR c |lc| — Bopopoa TR c | c|—
macno OVamMmH XnopucTblit TR C C | —
Kpeson 90% ] Cc | — OTUNEHOBbIA TR C c| C BOAOPOA
Kpeaon 590% c | _ rNMKOIb Mpokewg Bogo- 30% C |(YC| —
T — - c Oxecup aTunexa TR HC | — | — poAa
Kucnora xup- 20% c [ =12 Lmnanuctosogo-| TR C C|—
LinknorekcaHon TR C |YC| — HOro pAja pogHas Kk-Ta
LuknorekcaHoH| TR YC | HC | HC KMpHble ) c |lvel — CepHokucnbin 12% C C | —
rMLpoKcunam-
DekcTpuH L c|— K-Tbl > C4 M(;E:‘-ﬁllﬁ
lmioko3a 20% c|Cc]|C Sgﬁ:::”e H 1o = JloanHoBHIN H c |YCc| —
1,2 qMamuHaTaH TR C C | — pacTBop
Conu GL C Cc | —
[Juxnopykcyc- TR YC | — | — yRo6peHMii MN3ookTaH TR C |VYC|HC
Has k-Ta
- MneHouHast H c c | — Msonponmn TR C C| C
ﬂ::ﬂgﬁ;wcyc- 50% C|1C|—| [|eanma KepocuH H C |vc|HC
D10 TR HC | — | — - : 9 —
Jnxnop6eHauH TR ve | — | — P : O:;g”;f: Az | 80% ¢ &
I TR Ve KpemHedTopu- 32% C C | —
( 1”)1(’_110‘)2?TM”6H - CTOBOPOAHAA NaHonuH H c |VvC
ﬂ;gef; — " e = K-Ta Auetar ceuHUa GL C C | HC
cmaska ®opmanbperva (  40% — JIbHsIHOE Macno H C c
[naTtunosblit TR C — | — MypaBbuHas 10% yC CmasouHble TR C |YC|HC
amMuH K-Ta macna
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ArpeccusHas KoH- XumMuyeckas ArpeccuBHas KoH- Xumnueckas ArpeccuBHas KoH- Xumunyeckas
cpena LeHTp CTOMKOCTb cpepa LeHTp CTOMKOCTb cpepa LeHTp CTOWKOCTb
20° | 60° [ 100° 20° | 60° [ 100° 20° | 60° | 100°
Xnopug maruus GL C c| C ®eHunrugpo- TR YC | VC | — KpemHuBaa k-Ta| Bce C C | —
Tmppokcukap- GL C HC | HC AHH KpemHedTopK- 32% C Cc | —
60HaT MarHus Tnppoxnopug TR (6] yC | — cTas K-1a
Conu maruus GL C CcC | — g?ﬁ;“n TUARQ- CunukoHoBas H C C | —
3MyNbCus
Cynetpat GL 1 C 1 C1C] |oocren TR | ve [ve| — >
maruus CunukoHoBoe TR C c| C
MeHTon TR c lvel = docdatbl GL C C | — macino
docopHas 85% C c| C Hwutpart cepe- GL C Cc | YC
MeTtaHon TR C Cc | — (opTodocchop- 6pa
MeTaHon 5% C C |VYC Has) K-Ta Con cepetpa GL c c | —
MeTunauerar TR c |C|— gg‘(’}gggg”n TR Y I = | = | [Auerar HaTpus GL c|c|c
MeTtunamuH 32% C — | = Eenzoar 359 c c | —
®dotanvesas GL c |Cc|— °
MeTun6pomupa TR HC | HC [ HC KT8 HaTpus
MeTunxnopug, TR HC | HC [ HC ®oTosMyrbCHS H c c | — Bukap6onat GL C c| C
a
Metunatun- TR C |YC| — BarHbi ¢ GhoTo- H c c | — allidl
KETOH 3aKpenuTenem E:fg::(bm GL cC|C|—
PryTh TRC c Cl—= MukpuHoBas GL C el
C GL c clc Bucynbdut L o] — | —
oM PTYTH Buxpomar GL c |c|— HaTpus
Monoko g c| ¢ Kanus Kap6oHnat 50% Cc C | VYC
MuHepanbHas C C C BpomaT Kanus 10% C C — HaTtpusa
BoAa Bpomug kanus GL C C | — Xnopat HaTpus GL C Cc | —
Menacca H S L Kap6oHat GL c |c|— Xnopug Hatpust | VL c |c|c
"MA:;?EHBH TR C |YC| — Kanus Xnopwut Hatpus | 2-20% C |VYC | HC
» Xnopayy kanus L & 1E|= Xpamar HaTpus GL c |c|cC
MpWpopHbINi ras TR C — | — Xnopug Kanus GL c c | —
Tppart Hatpus 60% C c| C
Conu Hukens GL C HC | —
Xpomar kanus GL C Cc | — o
A j 10% ¢ lvelnc Mppoxnopup, 20% HC | HC | HC
SOTHaH K14 ° Linanng kanus L Cc C | — HaTpus
AsoTHas k-Ta 10-15% | YC | HC | HC dTopug Kanus GL C C | — Tunoxnoput 10% C — | —
AsoTHas K-Ta >50% HC [ HC | HC MMpporeHKap- GL c c | — Hatpusi
2-HUTponyon TR C vyC | — 60HaTa Kanus Tunoxnoput 20% YC | YC | HC
HaTpus
A30TUCTbIE Bce C c | — Mmaopokena 50% C c| C P
rasbl Kanus Hutpart HaTpus GL C C | —
Oneym ( TR HC | HC | HC WNoaowvp kanus GL C C | — Cunukat L C Cc | —
H,S0,+S0,) HutpTar kanus GL C C | — HaTPUA
OnuBKoBoe TR c | c|vyc Nepxriopar 10% c |lc | = Cynbdpar GL c |C|—
macno - HaTpws
LLlaBenbHast GL C C | HC MepmaHranar GL c |Hel = Cynbthun GL C C | —
K-Ta HaTpus
Kanus
0,
Kucnopon TR C | = 1= [nepcynetpar GL c |lc| = Sz:;:t;‘m 40% c|c|c¢
OsoH 05ppm | C |YC | — Kanus
Tuocynbdhat GL Cc C | —
MapachuHoBble H c |c|— Cynbgpar kanust|  GL c |C|— Hanzﬂ &
IMYNbCUN |1 _
fiponaH, res 1B G Tpudpocdar GL C c| C
Eggﬁg’””ome TR C | ©|HC| Inponaron (1) TR C | C|—| [Harpus
- 79 — CoeBoe mMacno TR C |YC| —
MepxnopHas 20% C C | — ES;IEEAFMTHO % € ¢
K-Ta P KpaxmanbHblii Bce C C | —
9 — | = acTBoO|
Mepxnopstwnen]| TR | VC |ve | — (r;p%';gz;‘;ﬁ;' >50% | C PEFTERP
p KpaxmanbHbiii Bce Cc cC | —
Hedtb TR C |VC| — K-Ta cupon
Scbup HedTH TR C |VC| — MponuneHoBbIA TR C c | —
rNUKOIb [okecup cepel Bce C C | —
®deHon 5% C Cc | —
MnprANH 1L e | Y| = Llnokcug cepi, TR c |Cc|—
®eHon 90% cC |—|— Mopckas Boga H C c| C ras
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