Opo0bpeH ana npumeHeHus
Mucemom MNocctpona PP
OT 26 uioHA 1998 r. N 13-362

CUCTEMA HOPMATUBHbIX AOKYMEHTOB B CTPOUTE/IbCTBE
CBOA NPABWU NO NPOEKTUPOBAHUIO U CTPOUTE/IbCTBY

NMPOEKTMPOBAHUE U MOHTAX TPYBOMNMPOBOAOB CUCTEM XO/Z10A4HOIO
N TOPAYEro BHYTPEHHEIO BOAOCHABXEHNA C UCMOJ/Ib3OBAHUEM
METANNTONOJIUMEPHDbIX TPYB

DESIGN AND INSTALLATION OF PIPELINES FOR INTERNAL GOLD
AND HOT WATER SUPPLI SYSTEMS USING METALPOLIMERIC PIPES

Cn 40-103-98
MPEANCNOBUE

1. PaspabotaH HayyHo-MccnenoBaTENbCKMM — MHCTUTYTOM  MOCKOBCKOMO  CTPOMUTENbLCTBA
(HWUmoccTpoii) Poccuinckoit depepaumm M TEXHUYECKMM KomMUTETOM B coctaBe: MHUUTIM, MK
CaHtexHUWUnpoekTt, HUUcaHTexHMKn, HUKUMT, 3A0 "TenTta", TOO HMNM "BnaaB34".

2. 0pobpeH gns NnpUMeHeHus:

lfocctpoem Poccum, nncbmo N 13-362 ot 26.06.98;

MeKrocyaapcTBEHHON HAYy4YHO-TEXHUYECKOM KOMWMCCMEN MO CTAHZAPTM3aUMKU, TEXHUYECKOMY
HOPMMPOBaHUIO U cepTUdMKaumm B ctpoutenbctee (MHTKC), npotokon ot 20.05.1998.

3. Hactoawwui Csoag npaBua npeacrtaBaseTr coboi ayTeHTUYHbIN TeKCT MerKrocyaapCcTBEHHOro
csoga npasua MCIN 4.01-102-98 "MpoeKkTnpoBaHne M MOHTaX TPybonpoBOAOB CUCTEM XOJIOAHOMO U
ropsyero BHyTpeHHero BoA0CHabXEHUA C UCNOIb30BAHMEM METANNONOANMEPHbIX TPY6".

BBEAEHWUE

CBoa, nMpaBuA MO MPOEKTUPOBAHUIO M MOHTAXKy CUCTEM BHYTPEHHEro XOJIOAHOrO M ropsyero
BOAOCHAOXEeHNA BOAOMPOBOAA 343aHMIM U3 METANNONOJMMEPHbIX TPYO COAEPXHUT AOMONHUTE/IbHbIE
TpeboBaHUA, PEKOMEHAALMM U CMIPABOYHbIE MAaTEPMabl K AEMACTBYIOLMM HOPMATUBHbIM AOKYMEHTaM.

B CBoae npaBun npuBefeHbl TpPeboBaHWA M PEKOMEHAALMU MO TMAPABANYECKOMY pacyeTy u
noabopy meTansionoMmepHbiX TPYO M GACOHHbIX AeTanel K HUM, MO KOHCTPYKTUBHbIM pPeLueHUaMm
NPOKNAAKM Tpyb B MOMELLEeHUAX, NPUMBEAEHbI TaKXKe COPTAMeHTbl TPYO M3BECTHbIX MOCTaBLMKOB U
npoussoauTenei.

Mpn paspabotke CBoAa MNpPaBWMA MCNOSb30BaHbI MOMOMKEHUSA LENCTBYIOWMX HOPMATUBHbIX
OOKYMEHTOB, MaTepuasibl 3aBOA0B-U3rOTOBUTENIEN, B TOM YMC/IE 3apyDEXKHDbIX.

Mo mepe HaKOMAEHUA OMbITa MPOEKTUPOBAHUA, CTPOMTENbCTBA M 3SKCNAyaTauuu CUCTEM
BOAOCHABXEHNA U3 MeTaNNonoIMMepHbIX TPYD M dacoHHbIX AeTanel B CBog npasua ByayT BHECEHbI
HeobxoaMMble USMEHEHUA U AOMNOHEHUA.

B pa3paboTtke HacTosAwero Ceoga npasua npuHMmanu ydactue: A.B. Chagkos, H.B. MutpodaHoBa
(HWUMoccTpon), B.A. Thyxapes (Focctpont Poccun), .M. Oomapaukas, T.®. dateesa, B.N. TepexuH
(HUKUMT), C.N. Npuskmskeukmin (MHUNTIN), HO.H. CapruH (CaHTexHUUNpoekT), B.3. Jopodees (TOO
HMM "BnagB34"), A.T. FoHTyap (AO "Kayuyk"), A.B. Yypaanes (3AO "TeHTa").

3ameyaHuna M NpeanoXKeHuA No coseplleHCTBoBaHMIO CBOAa NpaBwA cneayeT HanpasasaTb B M
LHC.

1. OBNNACTb NPUMEHEHUA



1.1. Hactoawwuin CBog npaBuA pPacnpOCTPaHAETCA Ha MNPOEKTUPOBAHME, MOHTAXX W PEMOHT
CTPOALLMXCA U PEKOHCTPYUPYEMbIX CUCTEM BHYTPEHHErO XOJIOAHOrO M ropsAvyero BOAOCHabXKeHus u3
MeTannonoAnmepHsbix Tpyb (ganee - Tpy6bl).

MeTannononnmepHsblie Tpybbl NpegHasHayYeHbl A5 CUCTEM BHYTPEHHETO X03AMCTBEHHO-MUTLEBOTO
BOA0NPOBOAA C gasneHnem o 1 MlMa u Temnepatypoi Bogbl go 75 °C.

3anpeLaeTcs NPUMeEHeEHNE METaNNoNOAUMEPHbIX TPY6 A1a NPOTUBOMNOXKApPHOro BOAOMNPOBOAA.

1.2. MNpun NPOEKTUPOBAHUN N MOHTAXKe HEOHXOAMMO NPUMEHATL TPYObI, UMEIOLLME TMTUEHUYECKU
cepTUdUKAT U cepTUPUMKAT COOTBETCTBMSA, BblAAHHbBIN FrOCYAaPCTBEHHBIMW OPraHamm.

2. MPOEKTUPOBAHME BHYTPEHHEIO BOAOMNPOBOAA 34AHMIA U3
METANNONOJIMMEPHbBIX TPYB

2.1. Mpn NPOEKTUPOBAHUMU CUCTEM BHYTPEHHErO XOJIOAHOIO M ropsyYero BOAOCHabXKeHuA u3
MeTannononumepHoix  Tpy6  cnegyer  pykoBoacTBOBaTbcs  TpeboBaHMAMM  cBOAA  NpPaBUA
"MpoeKkTUpoBaHMEe U MOHTaxK TpybonpoBOAOB CUCTEM BOAOCHAOXKeHMA W  KaHanMsaumm C
NCNo/sib3oBaHMeM TPYD 13 NoAMMEPHbIX MaTepuanos. Obwme nonoxKeHunsa", HactoAwero CBoaa npasua u
OPYrMxX HOPMATUBHbIX JOKYMEHTOB.

2.2. MNpn NPOEKTUPOBAHMM BHYTPEHHEro BOAOMNPOBOAA PEKOMEHAYETCS MPUMEHATb Tpybbl AnA
CTOAKOB AnameTpom 6onee 20 mm. Mo3TarKHOe NpPUCOeAMHEHME K CTOAKAM CaeayeT BbINOHATb, Kak
npasuno, u3 Tpyb HapyKHbIM anameTpom 14 1 16 mm Yepes pacnpesenuntesibHble KONNEKTOPbI (PUCYHOK
1, NpunoxeHue b, nos. 21 Tabanusi 6.2).
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a - COOAHOCTOPOHHUM NPAMbIM PacCnosioeHNnemM 2 0TBOAALLMX WTyuepos,
6-c OAHOCTOPOHHUM NPAMbIM PACNO/I0OXKEHNEM 3 oTBOAALLMX WwTyuepos.

PucyHok 1. CTanbHOM pacnpegenvTenbHblit KoNeKTop.

2.3. PacnpegenuTtenbHbli KOMMEKTOP MOXET MMEeTb ABa OTBOAAWMX WTyuepa uanm 6osnee u



yCTaHaBAMBaEeTCA B KBapTMpe, Ha OTBETBAEHWM OT MNOAAMOWEr0o CTOAKA W3  CTafibHbIX WM
MeTaN0NoAMMEpPHbIX TPY6 nocne (LapoBoro) BEHTMAA, MeXaHMYeCcKoro GuabTPa, BOAOCYETYMKA.
2.4. [onyckaeTca NpoOKNagKka BOAOMPOBOAHbLIX METaNA0MNOAMMEPHbIX Tpy6 B caHMTapHO-

TEXHMYECKMX KabMHAxX B KauyecTBe CTOAKOB MPEMMYLLECTBEHHO C WCMO/Ib30BAaHMEM MENKAYITAXKHbIX
BCTaBOK U3 3TUX TPYD (PUCYHKK 2 - 4).
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1 - nogarowmin ctoak ns MIMT 2025; 2 - mexaysTarkHaa BCTaBKa U3 CTasIbHOM TPyObI; 3 - NoABUMKHOE
KpenneHwue; 4 - NaTyHHbIW TPONHUK; 5 - BEHTWUADb;
6 - dUNbTP; 7 - NOKBAPTUPHLIA PEryNATOP AaBAeHUsA; 8 - BOAOCUETHMK;
9 - pacnpeaenutenbHblt KonnekTtop; 10, 12 - 14 - nogBoAKM 13
MNT 1216 cOOTBETCTBEHHO K CMECUTENIO KYXOHHOM MOMKM, K CMbIBHOMY HauKy yHMUTa3a, K CMecuTenam
BaHHbI M YyMbIBa/IbHUKA, buae; 11 - coeagnHUTENbHAA
petanb; 15 - HenogBuKHOE KpenneHue; 16 - cTabHadA rmb3a;
17 - mexkaysTaxKHOe nepekpbITHE.




PucyHok 2. Cxema staxectoaka u3 MIT xonoaHOro Bo40ONPOBOAA C pacnpesennTesibHbIM KONEKTOPOM
B cbope ¢ noasoakamu ns MIT.
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1 - nogatowmii ctosik ns MMNT 2025; 2 - meXxAy3TarkHasa BCTaBKa M3 CTasibHOM Tpybbl; 3 - noABUKHOE
KpenneHue; 4 - NaTyHHbIN TPONHUK; 5 - BEHTUb;
6 - PUNbTP; 7 - NOKBAPTUPHDLIN PEryNATOpP AAaBNAEHUS; 8 - BOAOCUETUMK;
9 - pacnpegenuTenbHbii Konnektop; 10 - 12 - noasoaku ns MIMT 1216 cOOTBETCTBEHHO K CMECUTENSAM
KYXOHHOW MOWKW, BaHHbI M YMbIBa/ibHMKA, buae;
13 - HenoaBUKHOE KpenaeHue; 14 - ctanbHana rmab3a; 15 - mexayatarkHoe nepekpbITUE.

PucyHok 3. Cxema aTtaxkectoaka ns MIT ropayero Bogonposoaa € pacnpenenutesibHbiM KONJIEKTOPOM B



cbope c nogsogKkamu ns MIMT.

1L

\
ST |\ ST T

)2
S

2

1 - mexkayaTarkHan BcTaBKa 3 MIMT 2025; 2 - naTyHHbIA TPOMHUK;
3 - BeHTU.b; 4 - HENOABUIKHOE KpensieHue; 5 - NoABUKHOE KpenaeHue;
6 - rMNb3a; 7 - MeXKAYy3TaXKHOE NepeKkpbITUeE.
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PUCYHOK 4. DTa)KeCToAK C MeXKAy3TaXKHOM BcTaBKkoi n3 MIMT.

2.5. YgenbHble noTepun Hamnopa no AJIMHE W CKOPOCTb TeYeHWa BoAbl B 3aBMCMMOCTM OT pPacxoaa
BOAbI B TPY6ONpPOBOAAX PasiMyHbIX TMNOB TPY6 npuBeaeHbl B MpunoxeHun A.

2.6. KoappMUMEHTbI MECTHOTO CONPOTUBIEHUA COEAUHUTENbHLIX AeTanei ANs BOAONPOBoAa U3
MeTaNNonoNMMepPHbIX TPYD cneayeT NnpuHMMaTh no Tabauue 1.

Tabnuua 1
IeTasnb CxemMaTmueckoe 3HaueHMe
n300paxeHne
oeTanm kooddmLMEeHTa
YroapHuUk 90° PUCYHOK 2,0
TpOoMHUK PucyHoOK 1,5
KpecToBUHa PUCYHOK 3,0
Orcryn PucyHOK 0,5
Obxon PrcyHOK 1,0




BHeBanHoe uM3MEeHeHUue
CEeUeHU :
pacumpeHue

CyXeHUre

PucyHok

PucyHok




2.7. KomneHcauma TEMNEPATYPHbIX y,CI,}'IMHEHMﬁ AONIXKHA OCYLWeCTBNATLCA, KaK NpaBuao, 3a CHET CaMOKOMMNEHCaUnUnN OTAENIbHbIX Y4aCTKOB pr6onp030p,a:

nosopoToB, M3rMboB, nNpoknagku Tpyb "3melkoi'". ITO AOCTMraeTcs NpPaBUIbHOM pPACcCTaHOBKOM HENOABMMHbIX KpenieHwui, genswmx Tpybonposon Ha
He3aBUCKMMble y4acTKK, AedbopMaumsa KOTOPbIX BOCNPUHMMAETCA NOBOpoTamu Tpybonposoaa.

2.8. Mpwn paccTtaHOBKe HENOABUMKHbIX errll'IEHVIl‘a cneayeT ydnTtbiBaTb, UTO nepemelieHne TDY6bI B NN1I0CKOCTH, I'IEpI'IGHAMKYﬂFIpHOVI CTeHe, orpaHn4nBaeTCcA
pacctoAHMnEM OT NOBEPXHOCTU pr6b| [0 CTeHbl. PaccToAHMe OT HENOABUMKHbIX ONOP A0 CTeHbl JOXKHO 6bITb He MeHee 2 AnameTpoB pr60nposop,a.

2.9. YcTaHOBKY KOMMNEHCATOPOB CaeAyeT NpeaycMaTpuBaTh NPU HEBO3MOMKHOCTU KOMMEHCaUMW yaAMHEHWI 3a cyeT NOBOPOTOB TPY6ONpPOoBOAOB.
2.10. YanvHeHue yyacTka TpybonpoBoga (MM) Npu makcMMasbHOM TemnepaType BoAbl B TpybonpoBoge cneayeT onpegensats no opmyne

Al =0,025LAt, (1)

roe L - anvHa yyactka Tpybonposoaa, m;
Al - pasHocTb TeMnepaTypbl NPU MOHTaXe U 3KkcnayaTaumu, °C.
2.11. PacyeT KomneHcupytowel cnocobHoctu M-o6pasHoro, M-o6pasHoro 1 NneTneobpasHOro KOMMNEHCAaTOPOB CAeAyeT onpeaenats no popmyne

L, =30,/d,Al, 2)

roe LK - ANIMHA yYacTKa KOMMEeHCcaTopa, BOCMPUHMMAIOLLEro TemnepaTypHble M3MeHeHUaA AMHbI TpybonpoBoaa, Mm;
dH - HapYXHbIN gnuameTp Tpybbl, MM;

Al - TemnepaTtypHoe M3MeHeHMe AIMHBI PacyeTHOro yyacTKa Tpy6onpoBoAa, MM.
MpuMepbl YyCTPOMCTBA KOMNEHCATOPOB U3 META/LIONOIMMEPHLIX TPY6 NpeacTaBneHbl HA PUCYHKe 5.
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PucyHoK 5. YcTpoincTso KomneHcatopos N-o6pasHoro (a),
M-o6pasHoro (6), netneobpasHoro (B).

2.12. MetneobpasHblit KOMNEHCATOP CAeAYET MPUMEHATL MPY BEMYMHE TEMMEpaTypHOro yaamHenus Tpy6onposoga Al > 0,4d .
2.13. PaccTosiHMe Mexay CKONMb3AWMMM KpenieHUammn cneayet NpMHMMaTh CornacHo Tabanue 2.

Tabnunua 2

B MummmmmMmeTpax

HapyXHBEM IMaMeTp PaccToaHue Mexny CKOJIb34AUMMM KpeIlJIeHUAMM
MIIT

IpY TOPM3O0HTAJIbHOM IpY BEPTMKAJIBHOM
NpOoKJIagKe NpOoKJIagKe
Io 16 500 1000 <*> 1000 2000 <*>
20 500 1000 <*> 1000 2000 <*>
25 750 1000 <*> 1200 2000 <*>
32 - 1000 <*> - 2400 <*>
40 - 1000 <*> - 2400 <*>

50 - 1000 <*> - 3000




<*> Ina Tpy©® "METAIOJ".




2.14. MNpUHMMan BO BHUMaHME OAUINEKTPUYECKME CBOCTBA METAIIONONMMEPHbIX TPYD, BaHHbI U
AylieBble NoAA0HbI A0MKHbI 6bITb 3a3€M/1IEHbI COM/TAaCHO COOTBETCTBYOWMM TPeBOBaHNAM HOPMATUBHbIX
OOKYMEHTOB.

2.15. nsa obecneyeHunsa cpoka cnyxbbl TpybonpoBoaoB ropayelt Bogbl Us Tpyb He meHee 25 net u
X0NoAHOM BoAbl He meHee 50 neT HeobxoAMMO NoaaepXKMBaTb HOPMATUBHbIE PEXUMbI IKCMyaTauum
(oaBneHne 1 TemnepaTypy) C NOMOLLbIO NPUOBOPOB aBTOMATUYECKOTO PEryIMpPOoBaHUS.

2.16. B KoMn/ieKTe c onpeaeneHHbIMU TUNammn Tpyb6 HeobXxoaMmo MPUMEHATb COeANHUTENbHbIE
[AeTanu, CTPOro COOTBETCTBYIOLIME MO KOHCTPYKUMK AaHHOMY Tuny Tpy6 (MpunoxkeHwne B).

3. MOHTAX BHYTPEHHEIO BOAOMPOBOAA 30AHUM
N3 METAZTTONOJIMMEPHbIX TPYB

3.1. MoHTaxK TpybonpoBoAoOB BOAONPOBOAA AO/IKEH OCYLLECTBAATLCA MO MOHTAXHOMY MPOEKTY,
BbIMNOJIHEHHOMY CTPOUTE/IbHO-MOHTAa*KHOM UM NPOEKTHOMN OpraHu3aumen.

3.2. PaboTbl NO MOHTa)Ky TPyb AO0/IKHbI BbINOJHATLCA CNELManbHO OBYYEHHbIM TEXHUYECKUM
NepcoHanoM, MMEIOWMM COOTBETCTBYIOLLEE YA0CTOBEPEHME U OB/ALEBLIMM OCOBEHHOCTbIO PaboTbl U
TexHo/siornen o6paboTKM AaHHbIX Tpyb.

3.3. MoHTax TpybonpoBoA0B AO/KEH OCYLLECTBAATLCA NPU TEMMEpPaTypPe OKPYKaloLLei cpeabl He
meHee 5 °C.

3.4. byxtbl Tpyb, XpaHMBLIMECA MAM TPAHCMNOPTMPOBABLUMECA HA MOHTaXK (3aroTOBMTENbHbIN
y4acToK) npu TemnepaType HuxKe 0 °C, L0NKHbI ObITb Nepes, packaTKoW Bblaep:KaHbl B TeYeHne 24 yacos
npu TemnepaTtype He HUxe 10 °C. B npouecce pasmoTkM ByxT M MOHTaxKa TpybonposoLoB HEOHBX0AMMO
cneguTb, 4Tobbl MapKMpPOBKa Ha Tpybax Haxogmnacb Ha ogHOW obpasylowei NoBepXHOCTU Tpybbl.
MpoknagKy Tpybbl cneayet BecTn 6€3 HaTAra, cBOH6OAHbIE KOHLbI 3aKPbIBATb 3ar/1yLWKammn BoO nsbexaHume
nonagaHuA rpsasu n mycopa B Tpyoy.

3.5. MNepep, npoknagKoh Tpyb B MomelweHUW HEOOBXOAMMO YCTAaHOBUTb CPeACTBa KpenaeHwus,
33aKOHUYUTb BCE 3/IEKTPOrasocBapoyHble paboTbl, @ NPW OTKPbITOM MpoKnaake Tpyb - M OTAENOYHblE
paboTbl.

3.6. MeTannononnmepHole Tpybbl NpeanoYTUTENBHO NPOKNAABIBATb CKPbITO B 60p0o3aax, KaHanax
W WaxTax, Npu 3TOM LOJIKEH OblTb obecneyeH AOCTYN K pa3beMHbIM COeAMHEHUAM U apMmaType nyTem
YCTPOWCTBA ABEPOK U CbEMHbIX LLIUTOB, HAa MOBEPXHOCTU KOTOPbIX HE A0/KHO ObITb OCTPbIX BbICTYMOB.

3.7. B cny4yae 3amMOHO/IMYMBAHUA TFOPU3OHTA/IbHLIX TpybonpoBoAoB, ANA MNpeaoTBpaLleHun
obpa3oBaHMA BO3AYLWHbIX NPOb6OK B Tpybax, Ux cneayeTt npoKaaabiBath ¢ nogbemom 6osee 0,003 B
CTOpOHY BoAopa3bopHOM apmaTypbl. 3aMOHO/IMYEHHbIN BOAONPOBOA, LLesiecoobpasHo NpPoKaaabiBaTh B
KoXyxe (Hanpumep, Tpyba B Tpybe).

3.8. Bopo3apl MM KaHanbl ciegyeT 3aKpblBaTb NOC/AE MPOBEAEHUN TMAPABANYECKUX UCMbITAHWUIA
TpybonpoBoaos..

3.9. o 3aMOHONNYMBAHUA TPYOONPOBOLOB HEODXOAMMO BbIMOJAHUTL WUCMONHUTENIbHYIO CXEMY
MOHTaXa SAaHHOr0 y4acTKa U NPOBECTU rMAPaBANYECKME UCMbITAHMUA.

3.10. na npoxofa Yepes CTPouUTe/IbHbIe KOHCTPYKUUKM Heobxoanmo npeaycmaTpmsaTb GyTaApbl,
BbIMO/IHEHHbIE M3 NACTMACCOBbIX TPYD (PUCYHOK 6). BHYTpeHHUI anameTp dyTaapa AoMKeH ObITb HA 5 -
10 mm bonblue HapyXHOro AuameTpa NPoKAaAblBaeMon TpybObl. 3a3op mexay Tpybon u ¢yTasapom
HeobxoaMMO 3aZenaTb MAFKMM BOAOHENPOHULAEMbIM MATEPMANIOM, AOMYCKAOLWMM NepemeLleHme
Tpy6bl BAO/Ib NPOAO/IBHOM OCH.
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PucyHok 6. YcTtaHoBKa ¢yT1apoB ans npoxoaa Tpyb yepes
NepeKpbITUA, CTEHbI U MEPEropoaKU.

3.11. Mexay meTaniononmepHbiMu TpybonpoBogamu ropayen U Xo04HOM BOAbl PACCTOAHME B
CBETY [O0/KHO OblTb HE MeHee 25 MM (C ydyeTom TOAWMHbI Tensousonauuu). MNpu nepeceyeHmmn
TPyH6ONpPOBOAOB PACCTOSHME MEXAY HUMU OO/KHO 6biTb He MmeHee 30 mm. TpybonpoBoabl X0N0AHOM
BOAbI C/lefyeT NPOKAAAbIBATL HUXKE TPYyOOMNpoBOAOB ropavero BOAOCHAOKEHMA U OTOMNIEHUS.

3.12. TpybonpoBoabl CUCTEM FOpPAYEro BOLOCHAbXKEHMA, a NpU HEeobXO4MMOCTU U XONOLHOrO
BOAOCHAOXEHUA, cneayeT TENI0M30/IMPOBATL B COOTBETCTBUM C MPOEKTOM.

3.13. MoBopoTbl TPYH6ONPOBOAOB CAEAYET OCYLLECTBAATL C MPUMEHEHNEM CTaHAAPTHBIX YFONbHUKOB
U cneumManbHbix AeTanei cornacHo MpunoxeHuto b nunm nytem nsrnba Tpybbl BPYUHYHO MAKU CNeLManbHbIM
WMHCTPYMeHTOM. Paanyc nsrnba ponxeH 6biTb HE MEHEE MATU HAPYKHbIX AMaMeTpoB Tpy6bl. Mpu nsrnbax
cnefyeT Mnosib3oBaTbCA AOPHOM B BUAE CRAMPANbHOW NpPYKWHbl. Mpu u3rmbaHuM He [onycKaroTca
cnaowmnBaHme 1 3anom Tpybbl. OBasbHOCTL TPYH A0MKHA ObITh He 6onee 10%.

3.14. CoeguHeHMe MeTa/IoNOIMMEPHBIX TPYH CO CTasbHbIMK TPyHaMM, 3aNOPHO-PEeryMpyoLwei 1
BOAOPa3boOpHOW apmaTypoli BbINOAHAETCA Ha pe3bbe C MOMOLLbID CMeuuasnbHbiX COeAUHUTENbHbIX
fetanen (MpunoxkeHve B). [onyckaetca npucoeaMHeHWe MOABOAOK M3 Tpyb K  CTa/ibHbIM
CoeaANHUTENIbHBIM YacTAM (PUCYHOK 7).



1 - noaBoAKa 13 MeTannonoanmepHon Tpybbl; 2 - coegmMHUTENbHAA AeTallb;
3 - mydTa cTaHaapTHas; 4 - NnaTpyboK 13 cTanbHOM TPybbl; 5 - yroNbHUK CTaHAAPTHLIN; 6 - Waiba
ynopHasn; 7 - waliba aekopatusHan; 8 - apmaTtypa BogopasbopHasn; 9 - kpenneHue; 10 - arobenb.

PUCYHOK 7. ¥Y3nbl NpuUcoesnHeHns NogBoA0K K Bogopa3bopHoit
apmarype.

3.15. NMoaroToBuTENbHLIE ONEpaLLUmM

[Jo Hayana MOHTa*Ka TpybonpoBoAOB HEOOXOAMMO BbINMOJAHUTL Cnedylowme NoAroToBUTENbHbIE
onepauuu:

- 0To6paTh TPYObl U COEAUHUTENbHbIE AETAN U3 YMCNA NPOLIEALIMX BXOLAHON KOHTPOIb;

- pasmeTuTb TPYOY B COOTBETCTBMM C MPOEKTOM W/IN MO MECTY C YYETOM MPUMNYCKA HA NOCAEAYHOLLYHO
06paboTkKy;

- paspesaTtb TPyby cornacHo pasmeTKe crneLmasbHbIMU HOXHULAMMW, HE A0MNYyCcKana cMATMA TpyObl 1
obpa3oBaHuA 3ayceHUeB. OTK/IOHEHME NIOCKOCTM pe3a He AOJIKHO npesbiwaTb 5°.

3.15.1. C6opKa coegMHEHUI C 3aepLUEHHbIMU LUTYLLEPAMMU:

- nepen YCTAaHOBKOM CMeuManbHbIX COEANHUTENbHbIX AeTaneil € 3aeplleHHbIMM LWTyuepamu
HeobxoamMmo obpaboTaTh BHYTPEHHIO MOBEPXHOCTb TPYbObl Ha rNyOUHY 3aepLlUeHHOro KOHUA WwTyuepa
pa3BepTKON;

- YCTAaHOBKa 3aepLlIeHHOro WTyLepa Ha Tpyby oCyLLecTBAsSEeTCA C NOMOLLbIO Npecc-nMcToseTa, Npu
3TOM He A0MNyCKaeTcs pa3pyLleHNE CTEHKU Tpybbl;

- HaKMAOHYIO raKy cneayeT HaBOpPauMBaTb Ha HAPYKHYH0 pe3bby WTyuepa, He AoBoas Ao ynopa 1 -
2 MM.

13.15.2. C6b0pKa coeAMHEHNI C OBXKMMHOM raKkol COCTOUT M3 CeAyIoLLINX onepauuii:

- ana nsrmnba Tpybbl c I' < 5dH (HapyskHbI anameTp) HEOBXOAMMO NMPUMEHATL NPYHKUHY;

- BbINPAMMWUTDL IMLLHWE UCKPUBEHNA TPY6bI;

- cneumanbHbIMKU HOXKHULAMM 06pe3aTb Tpyby nog yraom 90° K ocu Tpy6bl;

- 06paboTaTb NoBepxHOCTb TPybbl KanMbpoBaHHOW pPa3BepTKOM (CHayana CHATb BHYTPEHHIOW
dacky, 3aTem 06paboTaTh HapPYKHYHO NOBEPXHOCTD);

- HageTb Ha Tpyby NaTyHHYIO 06KMMHYIO raiky;

- BPYYHYIO 3aMnpeccoBaTb COEAUHUTE/bHbIN 3IeMEHT A0 ynopa Ha ryouHy ansa Tpyb Hapy»KHbIM



anametpom, mm: 16 - 8 mm; 20 - 10 mm, 25 - 12 mm.

CoepmHeHwne Tpybbl ¢ GACOHHBIMU AeTanAMMU, UMEIOLLMMN HapyKHYo pe3bby, ocyliecTenaeTca no
conparaeMblM NOBEPXHOCTAM AeTasei 6e3 ynnoTHeHUs pe3bboBoW raliku.

Ona npucoeamHeHus Tpyd K AeTanaM, MMEOWMM BHYTPEHHIOW pe3bby, Heobxoanmo
MCMNONb30BaTb HUMMNEb C YNJIOTHEHWEM Pe3bb0oBOI YacTy.

[Ona npucoeauHeHna K npubopam, MMEIOWMM BHYTPEHHIOI pe3bby, MOXHO NPUMEHATb
coefiHeHMeE € OBKMMHOM ranKon N 06XKUMHBIM KONbLLOM C YNIOTHEHMEM pe3bb0BOM YacTu.

3.15.3. C6bopka coegmHeHu Tuna "METAMNON":

- CMeunasbHbIMU HOXKHULAMU OTpe3aTb TPyby Heobxoamumon annHbl nog yraom 90° K ocu Tpyobl;

- HaZeTb railky M KOHTpraiKy Ha Tpyby, caBuHyTb ux Ha 100 - 120 mm OT Kpada K cepeguHe
Tpyb03aroToBKu;

- pa3BepTKoMN-BanbLieBaTesiem 0b6paboTaTb KOHew, TPYObI (PUCYHOK 7);

- BCTaBUTb pUTUHT TMna "METAMO/" B Tpyb603aroToBKy A0 yrnopa;

- 3aBEPHYTb raky Ha PUTUHT BPYYHYIO C AOBEPTKOM rae4HbIM K/THOHOM.

3.16. CbopKa coeanHUTENBHOW AETaIN C apMaTypO NAKM MeTaIIMYeCKMMM YacTamm Tpybonposoaa
BbINOJIHAETCA NPU ocnabaeHHOM HaKNMAHOM raike.

3.17. YnnotHeHWe pe3bbOBbLIX COEAUHEHWUI CO CTajibHbiIMM TpPybonpoBOoAaMW U apmMaTypoi
ocyuwecTsaaeTca neHTon ®YM unm nbHAHOM NpAaabio.

3.18. Ons 3aKkpenneHusa Tpyb cieayeT NPUMEHATb U3AENA COMMACHO KaTasoram M3rotoBuTene
WAW MHble OMOpbl, NPUMEHAEMbIE AR NIACTMAcCOBbIX TPy6. Bo3moOKHble BapuaHTbl KpenneHua Tpyb
npeactasBaeHbl HA PUCYHKe 8.




1 - XoMyT MeTanNMUecknin; 2 - Tpyba metannononmmepHas; 3 - NpoknagKa pesamHosas; 4 - 6ont; 5 -
ramka; 6 - KpOHWTENMH; 7 - Tenaou3onauma

PUCyHOK 8. KpenseHne marucrTpanbHbix Tpyb6onpoBoAoB..

3.19. 3anopHo-peryanpyowyo n BogopasbopHyo apmaTypy ciedyeT 3aKpennaTb C NOMOLLbHO
CaMOCTOATENbHbIX HENOABUMKHbIX KpenaeHun Ana ycTpaHeHus nepenayn ycunauii Ha Tpybonposog, B
npoLecce sKkcnayaTaymu.

3.20. MUHMMaIbHOE PaCcCTOAHME OT OCElM OTBOAOB M TPOMHUKOB A0 KPEeneHn cneayeTt NpuHMMaTh
C Yy4EeTOM TEeMMEPaATypPHOro M3MEHEHUA AJIMHbI TPYObl, MPU 3TOM COEAUHUTE/IbHbIE AETa/N AO/KHbI
pacnonaraTtbCsA Ha PacCTOAHUM He MmeHee 50 MM OT KpenaeHun.

3.21. lo npoBeAeHNA MOHTaKHbIX paboT Tpybbl, coeanHUTENbHbIE AeTaAn, apMmaTypa U CpeacTsa
KpenseHna A0J1XKHbl ObiTb NOABEPrHYTbI BXOAHOMY KOHTPO/IIO.

3.22. BxogHOM KOHTPOAb NpeAycMaTpMBaeT MPOBEPKY Ha/M4MA  COMPOBOAMTE/IbHOM
OOKYMEHTalUMK, BKAOYAs TUTMEHUYECKUIA cepTUdPUKAT U cepTUdUKAT COOTBETCTBUA (TeXHUYecKoe
CBUAETENbCTBO), OCMOTP TPY6 M AeTanei AN yCTaHOBNEHUA MAPKUPOBKKU, a TaKMKe TPeLlWH, CKOMOB,
PUCOK M APYIMX MEeXaHNUYECKUX MOBPEXAEHUIN, BbIDOPOUHbI KOHTPO/Ib HAPYKHOTO AMAMETpPa U TONLLUMHbI
CTEHOK TpYy6, BbIBOPOYUHbIE UCMbITaHMA NO ONpeaeneHnto pa3pyLLatoLLen Harpy3Kku KonbLesbix 06pasyoB.

3.23. Tpybbl AOMKHBI MMETb MapPKUPOBKY, YKasbliBaloWyl AMameTp U ee HasHadyeHue. Ha
NoBePXHOCTU TPY6 He A0MKHO BbITb MeXaHUYECKUX NOBPEKAEHWUIN 1 3a10MOB. Tpybbl He A0MKHbI BbITh
CKPYY€Hbl NN CNIOLLEHDI.

3.24. Ha wTyuepax 1 HakMAHbIX ralKax coegMHUTENbHbIX AeTanel pesbba AosKHa bbiTh Hape3aHa
B cootBeTcTBUM ¢ TOCT 6357, Knacc TouHocTn B. Pesbba gonkHa 6bITb YncToi, 6e3 3ayceHueB, pBaHbIx
W CMATbIX HUTOK.

3.25. CpeacTtBa KpenneHus Tpybbl O0MKHbI MMETb MOBEPXHOCTb, MCKAKOYAIOLLY0 BO3MOMKHOCTb
MexXaHMYeCKoro noBpexaeHua Tpyb. KpenneHuns He A0/KHbl UMETb OCTPbIX KPOMOK U 3ayCEHLLEB.

Pasmepbl XOMYTOB [AOJ/I)KHbl COOTBETCTBOBaTb AnameTpam Tpyb. MeTannnyeckume KpenseHus
OO/IKHbI UMETb MATKNE MPOKNAAKN U aHTUKOPPO3UMHOE NMOKPbLITHE.

4. UCMNbITAHNA TPYEOMNPOBOAOB 13 METAITONOJIMMEPHbBLIX TPYB

4.1. PeXXnMbl U NOCNeA0BaTeIbHOCTb MMAPOCTaTUYECKUX (TMAPaBANYECKUX) MU MaHOMETPUYECKUX
(nHeBMaTMUeCcKUX) wucnbiTaHWMA TpyboNpoBOAOB NpPUBEAEHbI B COOTBETCTBYHOLIMX HOPMATUBHbIX
OOKYMEHTaXx.

4.2. Cuctembl BHYTPEHHEr0 X0/04HOMO M ropAYero BOAOCHAOXKeHUA MO OKOHYaHUM UX MOHTaXKa
OONXKHbI 6bITb NPOMbITbI BOAOW A0 Bbixoga ee 6e3 MexaHMYEeCKMX B3BECeM B TeYeHUEe BPEeMEHM,
YKa3aHHOro B TEXHMYECKOWN AOKYMEHTALMUM HA AaHHbIN TMN Tpy6.

MpoMbIBKAa CUCTEM XO3ANCTBEHHO-NMUTLEBOrO BOAOCHAOXKEHMA CYMTAEeTCA 3aKOHYEHHOK nocne
BbIX0Za BOAbl, yAoBAeTBopsAtoLel TpeboaHuam FOCT 2874.

4.3. CuhcTemMbl BHYTPEHHEro XO0/J04HOF0 W ropsAYero BOAOCHAbXEeHUA, CMOHTMPOBAHHbIE C
NPUMEHEHMEM METaNNONOMMEPHbIX TPYO, A0NKHbI 6bITb UCMbITAHbI NPW MNONOXKMUTENbHON TeMMepaType
OKpYy:KatoLwen cpeabl rmapocTaTUY4eckMm MeTo40M.

4.4, TpuemKa cCUCTEM BOAOCHAGXEeHWs B 3KCM/yaTauumio MNPOU3BOAUTCA B COOTBETCTBUM C
OENCTBYIOWMMIN npaBunamu. Mpu 3TOM [0/MKEH OCYLWECTBAATbCA NpPeABapUTE/IbHbINA BU3YasibHbIN
KOHTPO/Ib BCEX CMOHTMPOBaHHbIX TPyb. He ponycKkawoTca nepernbbl Tpyb, paguycbl nsrnba, Kpome
YKa3aHHbIX, NPOA0/IbHOE CKPYYMBAHME, MEXAHNYECKNE NOBPEKAEHMA, COMPUKOCHOBEHUA CO CTa/IbHbIMM
TpybonpoBogamm ropAaYero Bog0CHabKeHus.

5. OKCMNOYATAUMUA
5.1. Cnecapu-CaHTEXHUKM, MPOM3BOAALLME PEMOHT, A0/KHbI 6bITb 06y4eHbl 0cobeHHOCTAM paboTbl

C MEeTannonoMMepPHbIMKM Tpybamu U TexHosornerm ux o6paboTKM, MMEeTb COOTBETCTBYHOLLYIO
OOKYMEHTaUMIo Ha NpaBo NPOBeAEHUA MOHTaXHbIX paboT.



5.2. Mpn 3ameHe Tpyb BO BpemMsa peMOHTa He [O0MycKaeTcs YCTaHaB/AMBATb TPYObl MEHbLUEro
anameTpa.

5.3. B cnyyae nospexAeHMA y4yacTKa TpybonpoBoda HEOOXOAMMO Bblpe3aTb NOBPENKAEHHbIN
Y4YacCToOK. 3ameHa MPOM3BOAUTCA C MOMOLLbIO OTpe3Ka Tpybbl HEOOXOAMMOM A/INHBI, COeAUHAEMOro C
TPyH60ONpPOBOAOM C NOMOLLBIO Pa3beMHbIX COeANHUTENbHBIX AeTanel gasa AaHHOro Tmuna Tpyo.

5.4. Teun B pa3beMHbIX COEAMHEHUAX YCTPAHAITCA MNOABEPTbIBAHWMEM FaeK MAN 3aMeHOW
YANOTHUTENS.

5.5. He ponyckaetca TepMumyeckoe WMAM MexaHMYecKoe MoBpexaeHwe Tpyb npu nposeaeHwUn
CBApOYHbIX WM WHbIX OrHeBblXx paboT. Mpu npoBeAeHWU TaKMX pPaboT B MecTax BO3MOMKHOIO
nopexaeHua Tpyd HeobXxo4MMO CTaBUTb OrpaXKaeHus.

5.6. [lnA OYMCTKM HAPYKHON MOBEPXHOCTM CAenyeT MNPUMEHATb MaTepuan, WCKAIYAoLLNiA
MexXaHMYeCcKne NoBpeXaeHUA.

5.7. He cnepyeT nonyckaTb 3amMmopaxKuBaHUA CMCTEM BOAONPOBOAA. B cayyae 3amep3aHna cuctembl
Hannume npoboK B Tpybe MOXKHO onpesesnTb MO MECTHOMY YBEe/IMYEHUIO AMameTpa (paclimpeHuto)
TPpyb6bl UM NO CNOK MHEA U /ibAa Ha NoBepxHOCTU. MporpesaTtb TPYOY cneayeT TENbIM BO3AYXOM UAU
ropadyeit Bogoi. Kateropmuyeckn sanpeliaerca MCMonb30BaTb OTKPbITOE Naamsa M 0bCTykKuBaTb TpPydy
MOJIOTKOM.

Mpyn nepBoi BO3MOMXKHOCTU c/ieayeT 3aMEHUTb NOBPEKAEHHbIN Y4aCcTOK TPyObI.

5.8. Mpu ocnabneHnmn 3agenku mexay Tpyoon n oytnapom, NpoxoaalwMm Yepes CTPoUTebHble
KOHCTPYKLMU, HEOBXOAMMO ee YNAOTHUTb NbHAHOW NPSAAbI0 IMBO APYTUM MATKUM MaTePUAIOM.

5.9. Mpu pemoHTe cucTem ¢ 3ameHol TpybonpoBoa0B BoA0Pa3bopHbIE N LUMPKYASALMOHHbIE CTOAKM,
npoxoAsawme B 60po3gax, BEPTUKANbHbLIX KaHafax M WaxTaXx CAHUTAPHO-TEXHUYECKMX KabuH,
Heobxo4MMO TENION30/IMPOBATD.

6. TPAHCIMMOPTUPOBAHWE N XPAHEHWE METANTONMOJIMMEPHbIX TPYB

6.1. TpaHcnopTupoBaHWe, MOrpy3Kka MW pPasrpyska MeTaNNoMNoAMMEPHbIX TPyb6  AOMXKHbI
OCYLLECTB/IATLCA NPU TeMNepaType HapyXKHOro Bo3ayxa He HuKe -20 °C.

6.2. MeTtannononumepHole Tpybbl NepeBo3AT AOObIM BUMAOM TpaHCMNOPTAa B COOTBETCTBUMU C
TpeboBaHUAMM NEpPeBO3KU TPy30B, AEWUCTBYIOWMMW HA AaHHOM BMAe TpaHcrnopTta. [pwm
KEeNe3HOA0POKHbIX NepeBo3Kax TPYObl NepeBo3AT B KPbITbIX BaroHax.

6.3. Mpu Norpy3o4Ho-pasrpy30yHbIX paboTax, TPaHCNOPTUPOBAHUM, XpaHEHUM TPybObl HEOHX04MMO
obeperaTb OT MEXaHNYECKUX NOBPEKAEHUN.

3anpeuwaeTtca cbpacbiBaTb TPyObl C TPAHCNOPTHbIX cpeacTB. [Mpu pasrpy3ke Tpyb noabemHo-
TPAHCMOPTHLIMM CPEeACTBAaMM 3anpellaeTcad MNPUMEHATb MeTa//IMYeckme TPocbl M 3axsBaTbl 6e3
aMOPTU3UPYIOLLMX NPOKNAA0K.

6.4. XpaHUTb MeTaNNONONMMEPHble TPYDbl ceayeT B 3aKPbITOM MOMELLEHUN HA PACCTOAHUM He
MeHee 1 M OT HarpeBaTesbHbiX NPUOOPOB, @ B YC/IOBUAX CTPOUTENbHOW M/OWAAKM - B 3aKPbITOM
nomeLLeHNN UM nog Hasecom, obeperas OT NPAMbIX CO/IHEYHbIX Sy4eid, MONafaHUA Maces, KUpPoB U
HedTenpoayKTOB.

6.5. MeTannononMmepHble Tpybbl cnesyeT XPaHUTb B TOPU3OHTA/IbHOM MOJIOXKEHUM Ha CTE1axax.
BbicoTa WwTabena He AOXKHA NPEBbLILWATL 2 M.

7. TPEBOBAHMA TEXHWUKW BE3OMACHOCTU

7.1. Mpu npoussoactBe pPaboT MO MOHTaXKy BHYTPEHHEro BOAOMPOBOAA 34aHUNA U3
MeTaNNonoMMepHbIX Tpyd Heobxoammo cobaogaTe TpeboBaHWA TexHUKM 6esonmacHocTM B
cTpouTenbCTBe.

7.2. MetannononmmepHble Tpybbl B npouecce 3KcnayaTaLuMM M MOHTaxa He BblAENAIT B
OKpPYXKaloLLylo cpedy TOKCUYHbIX BELLECTB M He OKa3blBalOT BPEeAHOro BO3AEWCTBMA HA OPraHU3m
yenoBeka MNpuM HeENocpeacTBEHHOM KOHTakTe. Pabota ¢ HumM He TpebyeT o0cobbix mep
NnpeaoCcTOPOXKHOCTW.

7.3. CpeacTBa NOXKAPOTYLWEHMA: NECOK, KOWMa, pacnblieHHasa BO4A U MeHa.

7.4. MoHTaxX Tpyb OO0MXKEeH NpoBOAMTLCA  MOC/AE  OKOHYaHMA  CBapoOYHbiX  pabor



METaNIOKOHCTPYKLUNNA.

7.5. Mpwn BbINOAHEHUM PaAbOT Mo cOOPKe M MOHTAXKy BOAONPOBOAA HEOHXOAMMO MO/b30BaTbCA
MCMPaBHbIM MHCTPYMEHTOM, COHt04aA YC0BUA €ro IKCNIyaTaunu.

laeyHble KAOYM [O0MKHBI COOTBETCTBOBATb pa3mepam raeKk. lyOKM Katouel AO0MKHbI ObiTb
napannenbHbIMU U HE UMETb TPeLLMH U 3a60uH.

[a30Bble KAUYN He A0/XKHbI UMeTb 3a3yOpuH U COMTON HaceuKw.

7.6. Pabouee mecTo cnecapa-caHTEXHMKA AOIXKHO ObITb OCTAaTOYHO OCBELLEHO.

HanpseHne nepeHOCHbIX CBETU/IbHUKOB He A0/IXKHO NpeBbiwaTb 42 B.

Py4yHO! NepeHOCHOWN CBETU/IbHWK LO/IKEH MMETb META//IMYECKYI0 CETKY A/1A 3alUMTbl Namibl,
YCTPOMCTBO A5l €r0 NOABECKM U LINAHTOBbIV MPOBOZA, C BUKOW.

OcBeLLeHHOCTb J0/1KHA BbITb paBHOMEPHOM, 6e3 ciensawero A4encTBna Ha paboTatoLwmx.

7.7. TugpaBanyeckMe WCNbITAaHUA cUCTEM cledyeT MNpPoBOAMTb B MPUCYTCTBUM MacTepa Wau
npoussoautens pabor. Cnecapu, NPoOBOAALME UCMbITAHWUA, AO/KHbI HAXOAUTLCSA B HE30MaCHbIX MecTax
Ha C/1ly4ai BbIOMBAHMA 3arNyLLEK U aBapUiA.

MpunoxerHue A

TEXHUYECKUE XAPAKTEPUCTUKWU METANTOMO/IMMEPHbIX TPYB

Tabnmua A.1
COpTaMeHT N MacCCa MEeTaNNIoNO/IMMEPHDbIX TDY6
B MmminmmeTpax
N HopMaTrBHO-TexXHMUYECKasd HoMMHANBHEM OMaMeTp TommuyHa TommumHa Teope-
o.m OOKYMEHTaums CTEHKM C AJIOMMHMEBOM | TUdecC—
IOy CKOM dosipTHU C xas
BHYTPEH— | HAPYXHBIM IOy CKOM Macca
HUM C C momnyc- 1 M
IOy CKOM | KOM OJIVIHEL,
KT
1 TY 2248-001-07629379-96, +0,2 +0,15 +0,01
TY 2248-004-07629379-97 |12 16 + 0,3 2,0 0,2 0,095
-0,1 -0,1 0,02
+0,2 +0,2
20 25 + 0,3 2,5 0,2 +/- 0,01 (0,2
-0,1 -0,1
2 TY 2248-001-29325094-97 +0,25
10 - 0,2(14 + 0,15 2,0 0,2 +/- 0,02 (0,092
-0,05
+0,25
12 - 0,216 + 0,15 2,0 0,2 +/- 0,02 (0,105
0,05
+0,25
14 - 0,218 + 0,15 2,0 0,24 +/- 0,02(0,128
-0,05
+0,2 +0,25
16 20 + 0,15 2,25 0,24 +/- 0,02(0,150
-0,1 -0,05
+0,2 +0,25
20 25 + 0,20 2,5 0,30 +/- 0,02(0,204
-0,1 -0,05
3 Tpy©6u "Meranosa" 12 16,0 +/- 0,3|2,25 +/- 0,2|0,5 +/- 0,04 |[0,125
15 20,0 +/- 0,3|2,50 +/- 0,2|0,5 +/- 0,04 |0,185




20 26,0 +/- 0,3|3,00 +/- 0,2|0,7 +/- 0,04 |0,300
26 32,3 +/- 0,3|3,20 +/- 0,2|0,7 +/- 0,04 |0,390
32 40,3 +/- 0,3|3,90 +/- 0,2|0,7 +/- 0,04 |0,550
40 48,0 +/- 0,3|4,00 +/- 0,3|0,8 +/- 0,04 |0,755
50 60,0 +/- 0,3|4,50 +/- 0,3|0,8 +/- 0,04 |0,985
60 76,0 +/- 0,3|5,20 +/- 0,3|1,0 +/- 0,04 |1,480

Tabnunua A.2

OCHOBHble PU3NKO-MeXaHUYEeCKMe NoKasaTenn
MEeTaNN0NoANMEPHbIX TPY6

N I[lokazaTenu Enouuuia 3HadeHue
m.I. nsMepe-—
HUS

1 KondduiumeHT TenjJonpoBOIOHOCTU Br/M x K|O0, 45

2 KosdduumeHT JmHerHOTO|1/°C 2,5 x 10
3 pacumpeHmnsa MM 0,01
Ko2ddbuumeHT >KBUBAJIEHTHOM
4 PaBHOMEPHO—3EPHUCTOMN H
epoxXoBaTOCTU
[IpOYHOCTL  KOJBLEBEIX 00pPas3L OB
npu 2100
pas3peBe B [IOIIEPEYHOM 2400
HalpaBJIEHUN, 2400
He MeHee g TpPpyO pas3MepamMu, MM: 2400

10 - 14 2400
5 12 - 16 %, He 1
14 - 18 BoJlee
16 - 20
6 20 - 25 MIla
VIBMeHeHMre IJIMHEL [IOCJIe IIpoTpeBa
npu
remneparype (120 - 3) °C B
TeueHre
(60 + 1) mMuu
CTOMKOCTBb npu IIOCTOSHHOM
BHYTPEH-
HeM »abJjleHur (0e3 paspyleHUN’)
npu
TeMnepaTtype, °C:

20 - B TeueHue 1 u

95 " 1l u

95 "o 100 u

95 " 1000 u

[EE NS
~ S~ ~
S oy 00 O

~

Tabnmua A.3

Tabanua ana rmapaBanyeckmx pacyeToB BOAOMNPOBOAA
xonoaHoi (10 °C) Boabl U3 MeTaNN0NOAMMEPHbIX TPYH
no TY 2248-001-07629379-96

Q, 1n/c d =16 MM d = 25 MM
Vv, M/c 10001 vV, M/c 10001

0,02 0,18 7,72 0,06 0,66

0,04 0,35 23,43 0,13 2,25

0,06 0,53 47,79 0,19 4,21




0,08 0,71 79,6 0,26 7,21
0,1 0,89 117,62 0,32 10,44
0,14 1,24 213,41 0,45 18,49
0,18 1,59 331,74 0,58 28,73
0,3 2,65 831,9 0,96 69,58
0,5 4,42 2114,86 1,6 175,59
0,7 2,24 320,7
0,9 2,88 506,00
1,2 3,84 859, 88
1,6 5,12 1463,98
Tabnnua ana ruapaBanyYecKmx pacyeToB BOAOMNPOBOAA
ropsiyeri (60 °C) Boabl U3 MeTaNN0MNoANMEPHbIX TPYO
no TY 2248-004-07629379-97
16 MM d = 25 MM
v, 10001 VvV, M/c 10001
0,18 5,7 0,06 0,4
0,35 18,1 0,13 1,65
0,53 37,2 0,19 3,18
0,71 63,0 0,26 5,56
0,89 96,1 0,32 7,93
1,24 173,9 0,45 14,68
1,59 273,77 0,58 24,26
2,65 702,3 0,96 57,4
4,42 1852, 8 1,6 146,1
2,24 274,14
0,9 2,88 436,78
1,2 3,84 749,59
1,6 5,12 1288, 8
Tabnnua ana ruapaBanyecKkmx pacyeToB BOAOMNPOBOAA
xonogHoi (10 °C) Bogbl U3 MeTaNN0NOAMMEPHBbIX TPYO
no TY 2248-001-29325094-97
14 MM 16 MM d 18 MM d =20 MM d = 25 Mm
10001 10001 v, 10001 v, 10001 v, 10001
M/C M/ C M/C
18,75 7,9 0,133,773 0,11 (2,48 0,00410,717
63,00 25,2 0,27112,6 0,22 (7,77 0,13 (2,25
125,91 52,2 0,4 124,52 0,33115,4 0,19 (4,21
207,75 85,66 [0,63(39,92 0,43 124,18 0,26 |7,2
309,73 125,2 0,67 159,79 0,54 (35,78 0,32 [10,16
561,81 231,55]0,931107,54 |0,76 |65, 68 0,45 (18,5
882,95 359,43(1,2 |168,46 |0,98 102,55 |0,58 [28,73
900,8912,00 (419,15 |1,63 253,51 |0,96 |69,58
3,3311054,0 |2,71|634,26 |1,06 176,2
4 3,8 1185,3 2,24 |320,18
[ 2,88 |516,05

Tabnuua A.4

Tabnuua A.5



1,2 3,84 859,91
1,6 5,12 11460,5
Tabnuua A.6
Tabnnua ana ruapaBanyYecKmx pacyeToB BOAOMNPOBOAA
ropsyeii (60 °C) Boabl U3 MeTaNN0MNoNNMEPHbIX TPYO
no TY 2248-001-29325094-97
Q, d = 14 MM d =16 MM d = 18 Mm d = 20 MM d = 25 Mm
n/c
v, 10001 VvV, 110001 v, 10001 v, 10001 v, 10001
M/cC M/C M/cC M/C M/C
0,0210,26 (13,75 |0,18 |[5,78 0,132,069 0,11 1,77 0,06410,495
0,0410,53 (48,51 |0,36 |[15,66 |0,27 (9,41 0,22 15,73 0,13 |1,66
0,0610,79(99,32 |0,55 [(40,62 |0,4 |18,82 |0,33 (11,23 0,19 13,18
0,081(1,06(170,16/0,73 (67,82 |0,63 (31,16 |0,43 [18,66 0,26 |5,56
0,1 |1,32(251,92|0,91 (100,430,067 (47,21 |0,54 [28,48 0,32 17,93
0,14 11,85(|464,88|1,28 |188,81(0,93 186,11 (0,76 |52,35 0,45 114,73
0,1812,381739,511|1,64 (296,31|1,2 |136,88|0,98 182,94 0,58 123,15
0,3 2,73 |758,9912,00 |349,45]|1,63 (212,85 |0,96 |57,40
0,5 3,331899,49(2,71 |544,15 |1,6 146,12
0,7 3,80 [1017,1 |2,24 (274,15
0,9 5 2,88 (436,79
1,2 3,84 |749,061
1,6 5,12 |1288,8
3
Tabnuua A.7
Tabnnua ana ruapaBanyecKMxX pacyeToB BOAOMNPOBOAA XON04HOW BOAbl
(10 °C) us meTannononmMmepHbix Tpyod TMna "MeTanon"
Q, d =16 Mm d = 20 mm d 26 MM d = 32 MM d 40 MM d = 50 MM
a/c
v, | 1000i| v, | 1000i| wv, |1000i| v, [1000i| v, |1000i]| wv, |10001
M/c M/C M/c M/c M/c M/c
0,0 |0,19 |9,43 0,11 |2,73 |o,06 |0,72 [o0,03 |o,22 0,02 [0,08 |o0,01 |0,03
2 4 30,09 |4 8,53 |4 2,21 |8 0,66 |4 0,23 |6 0,09
0,0 |0,38 |60,34 [0,22 |16,94 |0,12 [4,33 [o0,07 |1,28 0,04 [0,45 |0,03 |0,17
4 9 99,53 |8 27,75 |8 7,04 |6 2,07 |3 0,71 |2 0,27
0,0 |o0,58 147,27 0,34 [40,85 [o0,19 [10,31 0,11 |3,02 0,07 |1,04 |0,04 |0,39
6 3 267,31 |2 73,62 |2 18,43 |4 5,36 |3 1,83 |s 0,69
0,0 |0,77 |418,95 0,15 |114,79 0,25 |28,58 [0,15 |8,27 0,09 [2,80 |o0,06 |1,05
8 7 1054,5 |6 286,08 |6 70,46 |3 20,19 |7 6,78 |4 2,52
0,1 0,97 |1 0,57 |722,000,32 [176,0 |0,19 |49,98 0,12 |16,66 |0,08 |6,13
0,1 |2 0 1336,8 |0 4 1 91,44 |1 30,32 |0 11,10
4 1,36 0,79 |3 0,44 |323,9 |0,26 |144,0 0,16 [47,59 |0,11 |17,37
0,1 |o 8 8 0 7 5 9 80,01 |2 29,09
8 1,74 1,02 0,57 |512,3 0,34 |243,1 |0,21 |119,9 [0,14 |43,51
0,3 |9 6 6 4 3 4 8 9 4 60,55
0,5 |2,91 1,71 0,96 |868,7 0,57 |365,7 |0,36 [167,3 |0,23 |87,24
0,7 |5 0 0 5 2 7 3 5 9 118, 3
0,9 2,85 1,60 0,95 |511,3 [0,60 |241,7 |0,39 |8
1,2 0 0 3 6 5 0 9 153, 8
1,5 3,99 2,24 1,33 0,84 |328,6 (0,55 |8
1,8 0 0 4 7 1 9 204,2
2,2 2,88 1,71 1,08 0,71 |9
2,6 1 6 9 8
3 3,84 2,28 1,45 0,95
3,5 1 8 2 8
2,86 1,81 1,19
0 5 7
3,43 2,17 1,43
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Tabnuua ansa rmapasanyeckmMx pacieTos BOAOMNPOBOAa ropsaYeit Boabl

(60 °C) n3s meTannononmMmepHbix Tpyd Tvna "Metanon"

Q, d =16 Mm d 20 MM d = 26 MM d = 32 MM d =40 mm |d = 50 mm
a/c
v, 10001 | Vv, 10001 | v, 10001 Vv, 10001 VvV, (10001 Vv, |10001
M/c M/c M/c M/c M/c M/c
0,0 0,19 |6,84 0,11 |1,92 0,06 |0,49 |0,03 |0,15 |0,02 |0,05 (0,01 |0O,02
2 4 22,97 |4 6,36 4 1,60 |8 0,47 |4 0,16 |6 0,06
0,0 0,38 |47,27 (0,22 |12,97 |0,12 |3,23 |0,07 |0,94 0,04 |0,32 0,03 |0,12
4 9 79,28 |8 21,63 |8 5,36 |6 1,54 |8 0,52 |2 0,19
0,0 |0,58 |118,7 (0,34 |32,26 (0,19 |7,96 (0,11 (2,28 0,07 (0,77 |0,04 |0,29
6 3 5 2 59,21 |2 14,51 |4 4,14 |3 1,38 |8 0,51
0,0 0,77 |219,3]0,45 |93,52 |0,25 |22,80 |0,15 |6,47 0,09 |2,16 0,06 |0,79
8 7 2 6 238,71 ]6 57,65 |3 16,23 |7 5,37 |4 1,96
0,1 10,97 |347,910,57 |615,56(0,32 |147,3 (0,19 |41,14 |0,12 |13,51 |0,08 [4,90
0,1 |2 3 0 1154,6 |0 5 1 76,36 |1 24,96 |0 9,02
4 1,36 |895,8 0,79 |7 0,44 |274,8 |0,26 |121,5]0,16 |39,60 [0,11 |14,27
0,1 |0 5 8 8 6 7 2 9 67,34 |2 24,19
8 1,74 1,02 0,57 |439,0 0,34 |207,3]0,21 |101,8 |0,14 |36,50
0,3 |9 6 6 0 3 9 8 6 4 51,14
0,5 2,91 1,71 0,96 |752,2 0,57 |314,5]0,36 |143,0 0,23 |74,23
0,7 |5 0 0 6 2 4 3 1 9 101,3
0,9 2,85 1,60 0,95 |442,5 |0,60 |208,0 ]|0,39 |2
1,2 0 0 3 7 5 1 9 132,3
1,5 3,99 2,24 1,33 0,84 |284,4 10,55 |5
1,8 0 0 4 7 3 9 176,56
2,2 2,88 1,71 1,08 0,71 |2
2,6 1 6 9 8
3 3,84 2,28 1,45 0,95
3,5 1 8 2 8
2,86 1,81 1,19
0 5 7
3,43 2,17 1,43
1 8 7
2,66 1,75
1 6
3,14 2,07
5 5
2,39
5
2,79
4

PucyHok A.1. Homorpamma aas npubanKeHHoro ruapasamyeckoro
pacyeTa BOLOMNPOBOAA X0/04HOM BOAbI M3 METaNI0NOJANMEPHbIX
Tpy6 no TY 2248-001-07629379-96.

PucyHOK A.2. Homorpamma ans npubansKeHHOro ruapasiMyeckoro
pacyeTa BOAONPOBOAA ropaYyet BoAbl U3 METaNN0MNOANMEPHbIX
Tpy6 no TY 2248-004-07629379-97.

Tabnunua A.8



COPTAMEHT COEAUHUTENbHbLIX AETAIEM N GUTUHIOB

CopTameHT coeguHUTENbHBIX aeTanei ansa Tpyb

no TY 2248-001-07629379-96 n TY 2248-004-07629379-97

HammMmeHOBaHME n S5CKMU3 PasMeprl, IOMM, MM Macca,
oeTanmn KT
d D S L
CoemmHeHure mTylLepHoe cl|l6 Gl/2-B|24 51 0,07
HapyX-— 25 3/4-B [36 68 0,24
HOM pe3bboM 25 1-B 36 70 0,25
PucyHoxk
CoenguHeHue LTYyLIEPHOEe cll6 Gl/2-B|24 48 0,08
BHYT—
PEeHHEN pesbbou
PucyHok
CoenuHeHMEe WTyLIEpPHOE C 16 Gl/2-B|24 41 0,06
HaKMOHOM TAaMKOM U BTYJIKOM
PucyHok
lrynep 12 Gl/2-B|34 34 0,05
PrucyHok
CopTameHT coeanHUTeNbHbIX AeTanen ans Tpyb
no TY 2248-001-29325094-97
N o.oo HamMeHOBaHME M DCKM3 neTanju |(Pazmeps, OoOMM, MM
1 CoemuHeHre C OOXMMHOM TalKoM 1/2 x 1216
3/4 x 1620
PucyHOK 1 x 2025
2 CoenuHeHMUe nepexonHoe cl1/2 x 1014
OBXMMHOTM 3/4 x 1216
TaMKOM M HAKUIHBEIM KOJILIIOM 1 x 1620
PucyHok
3 YronbHuK H 1/2
3/4
PucyHok
4 YToNbHUK B 1/2
3/4

MpunoxeHue b

Tabnuua 6.1

Tabnunua b.2



PucyHok

5 YronbHuk H-B 1/2
3/4
PucyHOK 1
6 YCTAaHOBOUHEIM YT'OJIbHUK 1/2
PucyHok
7 Tponuuk H 1/2
3/4
PrCYHOK 1
8 TPOMHUK IepexonmHoM H 1 x 3/4 x1
PucyHoxk
9 TpoyHuk B 1/2
3/4
PucyHoxk
10 TporHuk nepexonHoy H-B-H 3/4 x 1/2 x 3/4
PucyHoxk
11 TPOMHUK YCTAHOBOUHBIM I1JIOCKUM 1/2
PucyHok
12 TPOMHUK YCTAHOBOUHBIM YIJIOBOM 1/2
PucyHok
13 KpecToBMHa PeOyKLUMOHHAS 3/4 x 1/2
1 x 3/4
PucyHok
14 Hunmnesns H 1/2
3/4
PrCYHOK 1
15 Hunnesib nepexomnHOM 1/2 x 3/4
3/4 x 1
PucyHok
16 MydTa 1/2
3/4
PrCYyHOK 1
17 [lepexonumk H-B 1/2
3/4
PrucyHOK 1
18 [lepexOonHUK PenyKLUMOHHLI H-B 1/2 x 3/4
3/4 x 1
PucyHok
19 Sargaymka H 1/2
1
PucyHok
20 Baraymka B 1/2
3/4
PucyHOK 1
21 Pacrnpenenureb 1/2 x 1/2

PucyHok




CopTtameHT duTnHros "METAMON", Bbinyckaembix TOO HMM "BnaaB34"

HammeHOBaHUE u S5CKMU3 PasmMeprl, MM, IOUM

neranu
A B C Cl a 6

Kosneno

PUCYHOK 12 12 31,2 131,2 |25 25
15 15 33,2133,2 (29 29
20 20 38 38 35 35
26 26 46,5146,5 |43 43
32 32 62 62 56 56
40 40 67 67 63,5(63,5

KosieHo C BHYTPEHHEN

pes3bpbon
12 1/2 31,2 |22 25 26,8

Frcyrox 15 [1/2 (33,2022 |29 |26,8
20 1/2 38 23 35 26,8
20 3/4 38 23 35 31,7
20 1 40 24 35 37,8
26 1 46,5130 43 37,8
32 5/4 62 37 56 50,8
40 3/2 67 48 63,5158,5

KoseHno c BHYTPEHHEN

pes3bpbon

VIJIMHEHHOE 12 1/2 31,2137 25 26,8

PyCYHOK 15 1/2 33,2 142,0 (29 26,8

MydTa

PUCYHOK 12 12 38,8 |- 25 25
15 15 39,8 |- 29 29
20 20 44,0 |- 35 35
26 26 51,0 |- 43 43
32 32 60,0 |- 56 56
40 40 80,0 |- 63,5(63,5

MydTa c BHyTpeHHen|12 1/2 35,4 |- 25 21,9

pe3bpbont
15 1/2 35,9 |- 29 26,8

Prcyrox 15 [3/2 |[36,9]- 29 |31,7
20 3/4 38,0 |- 35 31,7
20 1 43,5 |- 35 37,8

Tabnunua 6.3



26 1 47,5 |- 43 37,8
32 5/4 57,5 |- 56 50,8
40 3/2 77,0 |- 63,5(58,5
MydTa C HapyXHOM pe3b00M
PUCYHOK 12 1/2 37,5 |- 25 21,9
15 1/2 38 - 29 26,8
15 3/4 39,5 |- 29 31,7
20 3/4 40,5 |- 35 31,7
20 1 44,5 |- 35 37,8
26 1 47,5 |- 43 37,8
32 5/4 53,5 |- 56 50,8
40 3/2 68,5 |- 63,5(58,5
3araymka
PUCyHOK 12 - 25,5 |- 25 21,9
15 - 26,0 |- 29 26,8
20 - 27,0 |- 35 31,7
MydTa-nepexooHUK
PUCYHOK 12 15 40,8 |- 25 29
20 15 42,4 |- 35 29
26 15 44,0 |- 43 29
26 20 46,0 |- 43 35
32 20 49,0 |- 56 35
32 26 55,0 |- 56 43
40 15 57,0 |- 63,529
40 20 71,0 |- 63,535
40 26 75,0 |- 63,543
40 32 77,0 |- 63,556
OKoHYaHue Tabnunupl 6.3
HammMeHOBaHMeE PasmMepsl, MM, OOVM
DCKU3
HeTanu A |B | B C c1 a | © B
TpoMHMK
PUCYHOK 12 |12 |12 |62,4 |31,2 |25 25 25
15 |15 |15 66,5 |[33,25]29 29 29
20 [20 |20 76,0 |38,0 [35 35 35
26 |26 |26 90,0 |45,0 |[43 43 43
32 |32 |32 |125,0162,5 |56 56 56




40 |40 |40 |145 72,0 |63,5]63,5]63,5

12 |12 |15 |[65,0 |31,0 |25 25 29

15 (15 (|12 (62,0 |32,5 |29 29 25

15 |15 |20 (74,0 |35,0 |29 29 35

20 |15 |15 70,0 (37,0 |35 29 29

20 |20 12 70,0 |[35,0 |35 35 25

20 120 |15 70,0 35,0 |35 35 29

26 |26 |15 |76,5 (43,0 |43 43 29

26 |26 |20 81,0 (43,0 |43 43 35

32 |32 |20 |100,5]|50,5 |56 56 35

32 |32 |26 ]108,0(56,0 |56 56 43

40 |40 |32 [130,01]65,0 |63,5(63,5|56

10 TPOMHUK c

BHYTPEHHEMN
pesbBot 12 |12 |[1/2 ]62,4 |22 25 25 -

15 15 1/2 |64 21 29 29 -
PucyHnoxk

15 |15 |1/2 |64 31 29 29 -

20 |20 |[3/4 (80 24 35 35 -

20 120 |1 88 29 35 35 -

26 [26 |1 93 31,5 |43 43 -

40 140 |1/2 |110 38 63,5163,5 |-

40 (40 |3/4 ]120 43 63,5163,5 |-

40 (40 |1 125 50 63,5163,5 |-
40 (40 |5/4 130 60 63,5163,5 |-
40 140 |3/2 |140 70 63,5163,5 |-

IpumeuaHusa. 1. OUTUMHITM IJjid TPyO BHYTPEHHUM IMaMeTpoM OoJiblie
32 MM MOTYT OHTB BEIIOJIHEHE M3 UyI'yHa, [IOKPHTOI'O Ted®JIOHOM.

2. CopraMeHT OUTMHTOB IJig TPYO BHYTPEHHMM IMaMeTpoM OoJible
40 MM cyenyeT yTouHMTbL B TOO HIIII "BranB3O".




