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Cucrtema HOPMaTUBHbIX OOKYMEHTOB B CTpOUTENIbLCTBE

cBOA NPABUI NO NPOEKTUPOBAHUIO U CTPOUTENLCTBY

NMPOEKTUPOBAHUE N MOHTAX
TPYBOMNMPOBOAOB CUCTEM OTOINJIEHNA C UCMOJIb3OBAHUEM
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NPEOUCITIOBUE

1 PASPABOTAH Hay4Ho-nccnenoBaTenbCKUM MHCTUTYTOM MOCKOBCKoro cTpoutensctea (HMMocctpoit) Poccuiickon
depepaunm n TexHmyeckum kommteTom B coctase: MHUUTOIM, MK CantexHUUnpoekTt, HWcanTexHukun, HUKUMT, 3A0
"T'enta", TOO HIMM "BnagB34"

2 OOQOBPEH gnsa npumeHeHus:

Nocctpoem Poccuun, nucemo N 13-220 ot 16.04.98;

MexrocyapCTBEHHOW HayYHO-TEXHUYECKON KOMWCCUER Mo cTaHO4apTusauun, TEXHWYECKOMY HOPMUPOBaHUIO U
cepTudumkaumm B ctpoutensctee (MHTKC), npotokon ot 20.05.98

3 Hactoswumn Ceoa npaeun npencraBnsieT cOO0M ayTeHTUYHbIN TekcT MexrocygapctBeHHoro ceoga npasun MCI

4.02-101-98 "MpoekTnpoBaHMe N MOHTaX TPybONpOBOAOB CUCTEM OTOMMEHUSA C UCMOMNBb30BAHNEM METanNoNoOIMMEPHbIX
Tpy6"

BBepeHune

Hactoawmn CBog npaBun COAEPXKUT PEKOMEHZAUMM MO MPOEKTMPOBAHUIO W MOHTaXy CWUCTEeM OTOoNnfeHna ¢
ncnonb3oBaHMeM MeTannonofiMMepHbIX pr6.

Mpn paspabotke CBoga npasBui UCMOMb30BaHbl ONbIT MPUMEHEHUSI UX NPU MOHTaXe CUCTEM OTOMMEHWS U ropsyero
BopocHabxeHus B Poccuiickon ®epnepauum n pesynbtatbl CepTUROUKALMOHHBIX UCMbITaHWINA.

MeTtannononumepHas Tpyba npeacTaBnseT COOOM MATUCMOMHYIO KOHCTPYKUMIO (PUCYHOK 1), COCTOSILLYHD M3
TOHKOCTEHHOW antoMUHWMEBON TPyObl, HAa KOTOPYI U3HYTPU M CHapYXM HAaHOCUTCS KreeBas OCHOBA, a 3aTeM - "ClumTbin"
NOMUaTUNEH.

MeTtannononumepHasi Tpyba coueTaeT crnegytolume AOCTOMHCTBA MeTannnyeckon 1 nnactmaccoBoi Tpy6:

- 100%-Hasa KMcnopoaoHENPOHMLLAEMOCTb;

- KOPPO3MOHHasA CTONKOCTb;



- OTCYTCTBME MUHEpPArbHbIX OTIIOXEHWI HA CTEHKaX pr6;

- ONMOBEYHOCTb & 25 NeT;

- MOPO30YCTONYNBOCTb;

- HaleXXHOCTb paboThbl B YCNOBUSAX NOBLILUEHHON CENCMUYHOCTY;
- NOBbILLEHHAs LWyMOonorfoLaLas cnocobHOCTb;

- yoo6CcTBO TPaHCNOPTUPOBAHMS;

- TEXHOJOMMYHOCTb MOHTaXa - TPYObl Nerko rHyTcs, NO3BONSIOT ormbaThb 3NEeMeHTbl MOMELLEHUI, He TpebyeTcst TouHas
NOAroHKa NMHENHbIX Pa3MepoB;

- MOHTaX HenocpeacTBeHHO 6e3 cBapku, Hapesku pesbbbl, ¢ obopyaoBaHuem u npubopamu u3 cranu, NaTyHu,
nnacTtmMacc npy NOMOLLM COeANHUTENbHBIX AeTanewn.

o mepe pacwmperns obnactu NPpUMEeHEeHNA MeTannononMMMepPHbIX TDY6 B CBop npasun 6y,Cl,yT BHeCeHbl Heobxoanmble
OOMOJTHEeHUA.

B paspaboTke HacToswero Ceoga npasun NpMHUManu yyactume:
B.A.I'myxapes (locctponi Poccun), A.B.Cnapgkos, P.B.Wextep (HWWMocctpown), B.U.CacuH (HUWcaHTexHukn),
Al.loHtyap (3AO "Kayuyk"), C.W.Mpumxmxkeuknn (MHUNTIM), T.U.Caposckaa (IMTIK CantexHUWnpoekT),

J1.M.Jomapaukas (HUKUMT), A.B.Mypaanes (3AO "TeHta"), KO.M.Panonopt (AO "Kay4yk-nnact"), B.3.Jopodcees (TOO
HMN "BnagB34").
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PucyHok 1 - CTpykTypa MeTanmnononmmepHon Tpy6sl

1 OBJIACTb NPUMEHEHUA

1.1 MeTtannononuvepHsie Tpybbl (oanee - TpyObl) NPUMEHSIOT NPY NPOEKTUPOBAHUM U MOHTaXe CUCTEM OTOMNEHUS,
pacuyeTHasi TemnepaTtypa kotopbix He npesbiwaetr 90 °C npu paeneHun B TpybGax He Gonee 1,0 MIMa no AaHHbIM
HOPMAaTMBHbIX JOKYMEHTOB Ha TPYObl UM CePTUMKALIMOHHBIX UCTIBITAHWUNA.

1.2 MeTtannononumepHsle pr6b| MOryT ObITb NCNONBb30BaHbI B CUCTEMAX LEeHTpalribHOro, MeCTHOro otonnieHna Xunblx,
00OLLECTBEHHBIX, a}J,MVIHVICTpaTVIBHO-6bITOBbIX M NPOMBbILWSIEHHbIX 34aHWA, BHOBb BO3BOAMMBIX U PEKOHCTPYMPYEMbIX, a
TaKke anda cuctemM nogorpesa rpyHta B tennimuax n opaHxepeadx.

1.3 He ponyckaeTcsi npoknagbiBaTb TPyObl B MOMELLEHUsIX MO MOXapHOW onacHocTu kaTeropuu [, a Takke B
NoMeLLEHNAX C MCTOYHMKaMM TEMMOBbLIX U3NYyYeHUA ¢ TemnepaTypoi noBepxHocTn 6onee 150 °C.



1.4 MeTannononMmepHblie pr6bl HEe MOryT ObITb MCMNONb30BaHbl 63 3aWUTHBLIX 39KpaHOB B NoMeLlleHunax, rae BO6NU3N
BO3MO>XHa 9M1EKTPOAYroBasi UM rasoBas cBapka npu aBapuimiHbIX PEMOHTHbIX pa60Tax.

1.5 MNpun NPOEKTUPOBaHUM 1 MOHTaXe crieayeT Takke cobnogaTb TpeGoBaHWs OPYrMX HOPMAaTUBHBIX JOKYMEHTOB MO
OTOMUTENBbHLIM CUCTEMAM.

2 OBLWME NMNOJIOXKEHUA

2.1 Hactoawun CBog npaBun coOepXuUT pekoMeHauun K OeNCTBYIOLWWM HOPMaTUBHbIM - JOKYMEHTaM U
pacnpoCcTpaHsAEeTCa Ha NPOEKTUPOBAHWE U MOHTaX LEHTPanbHOr0 M aBTOHOMHOrO OTOMMEHWs C MCMONb30BaHWEM
MeTannononMMepHbix Tpyo.

2.2 Cuctema oTonneH1st MoXeT ObiTb BbINOSIHEHA MOMTHOCTLIO U3 MeTannonoJiIMmMepHbIX pr6 nnn BMecTe C prGaMVI n3
Opyrmx matepuanos (CTaJ'Ib, mMedb n T.,D,.) B 3aBMCUMOCTM OT HEOBXOOUMbIX aAnameTpoB.

2.3 MeTtannononuMmepHbie TDYGbI, npuUMeHsieMble A1 CUCTEM OTOMSEHUS, OOMKHbI UMETb CepTMdUKaT COOTBETCTBUSA
TpGGOBaHMHM HOPMaTUBHbIX JOKYMEHTOB.

2.4 Cpok cnyx6bl Tpy6onpoBOAOB CUCTEM OTOMMEHUS AOMKEH ObITb HE MeHee 25 neT.

2.5 Tunbl, pasmepbl U TEXHUYECKME XapaKTEPUCTUKN MeTannonofiMMepHbIX Tpy6 No AaHHbIM PUpM-U3roToBUTENEN
npeacTaBneHbl B npunoxenun A (tabnuubl A.1 n A.2).

,D,OI'IYCKaeTCFI Aana cuctem otonyieHna npuMmeHeHne pr6, He yCTynaloLwunx no nokasartendam TpeGOBaHVIﬂM HOPMAaTUBHbIX
OOKYMEHTOB N HacToAlero Ceoga npasus, MMerLnx cemechKaT NUnn TexHn4eckoe CBnaeTenbCTBO.

2.6 B KOMMMeKTe ¢ MeTannononMMepHbiMyM Tpybamy OOMKHbI MOCTABMATLCA NaTyHHblIE COEAUHUTENbHLIE OeTanu
OTEYECTBEHHOrO MMM UMMOPTHOMO MPOM3BOACTBA, MMEoLIME CepTUMUKAT COOTBETCTBMA. BapuaHTbl COEAUHUTENbHBIX
fetanei 1 a1eMeHTOB HEKOTOPbIX (OUPM NpeacTaBneHb! B NPUoXeHun B u I,

3 NPOEKTUPOBAHUE CUCTEM OTOIJIEHUA
C UCNOJIb3OBAHUEM METAJIJTONOJIMMEPHbIX TPYB

OBLUME YKA3AHUA

3.1 lNpoekTnpoBaHmne cUCTeM OTOMMEHMS C UCMONb30BaHNEM MeTannononuMepHbix Tpyb BknovaeT B cebsi BbIGOp TMna
TPyO 1 COOTBETCTBYIOLLUX UM COEQUHUTENbHBIX AeTanen u apmaTtypbl, BeiIGop napameTpoB TENNIOHOCUTENS, BbINOMHEHNE
rMAPaBNMYECKOr0 W TEnsoTeXHWYecKoro pacyeToB, BbIOOp crnocoba npoknagku W ycroBui, obecnevmBaioLmx
AonroBevHocTb TPy 6e3 nepeHanpsixeHs matepuana u coeaguHeHnih Tpybonposoaa.

3.2 Bblbop Tuna TpyG NpOBOAUTCA C Y4eToM YycroBui paboTbl TpyGonpoBoda, AaBneHWs W Temneparypbl,
HeobxoamMmMoro cpoka crnyxbbl, MecTa NpoknagkyM Tpyd n HasHaYeHUsT MOMELLEHUS.

3.3 MNpoknapgka Tpy6 cuctem oTOMNMEHUst JOMKHA NPeAyCMaTpMBaTLCS CKPbITON B MIMHTYCAaX, 3a 3KpaHamu, B LUTpobax,
waxTax u kaHanax. [lonyckaeTcsi OTKpbITasi Mpoknagka B MecTax, e MCKIoYaeTCs X MexaHU4Yeckoe U TepMUYeckoe
NMoBpeXaeHne u npsiMoe Bo3fdencTBue ynbTpaduoneToBoro uanydyeHuns. Cnocob npoknagku TpyGonpoBOAOB OOMKEH
obecneyrBaTbh BO3MOXHOCTb 3aMeEHbI UX NMPU PEMOHTE.

3amoHonmumBaHue Tpyb (6e3 Koxyxa) B CTpoUTENbHbIE KOHCTPYKLMM AONYCKaeTCsl B 30aHUSIX CO CPOKOM Cry»KObl MeHee
20 neT npu pac4yeTHOM cpoke cnyx6bl Tpyo 40 neT n Gonee.

Mpwv ckpbITOW Npoknagke TpybonpoBodOB crieayeT npedycMaTpvBaTb AOCTYM MPU PEMOHTE B MeCTa pPacronoXeHUs
pa3GopHbIX COEANHEHUI U apMaTypbl.

3.4 B cucTeMe TennocHabxeHus creflyeT npeaycMaTpuBaTh NpMbopbl aBTOMaTUYECKOro perynupoBaHiust napaMeTpos



TennoHocuTensa (Temnepatypbl, AABMEHWSI) C LEnbio 3awuTbl Tpy6 OT MNpeBbilleHust [OMNyCTUMbIX BenuyuH. He
[lonycKaeTcsl NPUMEeHEHVE METanNonoNMMEpPHLIX TPY6 B cMcTeEMax C 3rieBaTOPHLIMU y3namu.

TpybonpoBoabl M3 MeTannonoiMMepHbIX TpyG criegyeT NpoekTUpoBaTb MOCIE 3arnopHOM apMaTypbl Ha TemnnoBbIX
MyHKTaXx.

He aonyckaeTcda MNpUMEeHATb pr6b| ana pacwumputenbHOro, npeaoxpaHuTenbHOro, nepenmBHOro, CUrHarbHOro
TpybonpoBoaoB.

3.5 Cucrtemsl LUeHTpanbHOro otonsieHnd, NoJIHOCTbO UM YaCTUYHO CMOHTUPOBAHHbIE U3 MeTaronoJIMMepHbIX pr6,
no cBoemMy npuHumMnmanbHOMY peLlleHUo OenATCA Ha:

a) CMCTeMbl HanoMbHOrO OTOMMEHUS, rAe MeTanonoMMepHble TPYObl ABNSIOTCA OAHOBPEMEHHO M HarpeBaTeflbHbIMM
anemMeHTamu (c TemnepaTypon TennoHocutens He Boiwe 55 °C);

6) cuctembl ¢ TpybonpoBogamu 13 mMeTannononumepHblx Tpy6 n HarpesaTenbHbiMu npubopamu (paguatopamm,
KOHBEKTOpaMu) unu B KOMGMHaLMKN C CUCTEMON KOHOULNOHMPOBaHUA BO3ayxa.

3.6 Pacyer cuctem oToMneHMs C MCNOMNb30BaHWEM METannononMMepHbiX TPyO MOXeT ObiTb BbINOMHEH MO
CYLLECTBYIOLMM MeToAMKaM (BpYYHYyHO MO MaTemMaTMyeckuMm 3aBWCMMOCTSIM M HOMOrpammam WnM C MOMOLLbO
KOMIMbIOTEPHBIX MpOrpamm).

3.7 CucTtembl HanomnbHOro otonneHns Hanbonee LenecoodpasHo UCNONbL30BaThb AN OTONMEHUS NOMeLLeHM GonbLuon
nnowaam (MarasuHbl, KpbITble PbIHKW, BOK3arbl, JOPOXKM BaccenHoB). Cuctema HamnorbHOro OTOMMEHUss MOXET ObiTb
TakKke NPUMEHEHa B KOTTeAXXax U OTAENbHbIX 3A4aHUAX 00LEeCTBEHHOro Ha3HavYeHUs (OEeTCKMX OOLLKOMbHbIX YYpEeXaeHusX,
roCTMHMLAX), agMWUHUCTPATUBHbIX 30aHWAX W 30aHMAX CMeuuanbHOro HasHauyeHusl, rae NpYMEHEHUE HamnonbHOro
OTONNEHMS NPefYCMOTPEHO (PYHKLMOHANBHON TEXHOMNOINEN.

[MpuMeHeHe HanonbHbIX CUCTEM OTOMMEHWUS U3 METannononMMepHbix Tpyb paspeluaeTcs TONbKO OT aBTOHOMHOMO
WCTOYHUKA TeNNOCHabxeHns (Ha OOBEKT) UK OT LIEHTParbHOrO MCTOYHUKA TEMNMOCHAOXEHNS NO HE3ABUCUMOW CXEME.

3.8 Bo3mOXHbIe BapyaHTbl yKknaaku Tpyo B cucTeMax HanonbHOro OTONMEHWS NPeACTaBreHbl Ha PUCYHKE 2:

cxema A - ONHOYHbIN 3MEEBUK;

cxema B - napanneneHas yknagka Tpy6 nopatoLen n obpaTHou Bogbl;

cxema C - TpybonpoBoapl nogatoLert n obpaTtHON BoAbl YNOXEHbI NapannenbHoW Cnmpanbio.

Cxema A obecneuvBaeT nerkui MoHTax Tpyb n 6onee paBHOMepHOe pacnpeaeneHve TemnepaTypbl MO NOBEPXHOCTH
nona. OCHOBHbIM NMPENMYLLIECTBOM CxeMbl A SBNSETCHA TO, YTO OHa Nerko agantupyeTcs KO BCEM BMAAM KOHCTPYKLWW

nona.

Cxema B obecneuvBaet paBHOMEPHYIKO CpeaHI TemMnepaTypy, HO npu Hell BO3MOXHbl 6onee Bbicokue konebaHus
nepenaga remnepaTtypbl Ha ManbIX nNnowanax.

Cxema C noaxoauT Ans XurbiX JOMOB C MOBbILLEHHON NOTPeBHOCTHI0 TeNoThl.

Mpwn packnagke Tpyo nogatowmii TpybonpoBoOA cneayeT yknaabiBaTh Orvbke K Hapy>KHbIM CTEHAM.

Cxema A
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PucyHok 2 - CxeMbl yknagku Tpy6 B cvcTEMax HamnosibHOro OTOMNNEeHNs!
U rpadpuKn U3MEHEHUS TEMNEPATYPbl HA MOBEPXHOCTY nona

3.9 CpepHioto TeMnepaTypy NOBEPXHOCTY Mona crieayeT NpuHUMaTh ¢ y4eToM TpeBoBaHWUin HOPMAaTUBHBIX [OKYMEHTOB,
a TakKe orpaHMYeHni Ansa pasnuyHbIX BUAOB NMOKPLITUS (HAanpuMep, MakcuMaribHO JoMycTMMasi TeMneparypa ans napkerta



27 °C).

3.10 Bwuabl nMOKPbITUA K3 UCKYCCTBEHHbIX MaTepuanoB [AO/KHblI MMeTb nokasatenn, B TOM 4ucne
CaHUTapHO-TUrMeHn4eckne, paspeliarime npuMmeHeHne nx B KOHCTPYyKUMM Tennoro nona.

3.11 Kpome cpegHen BenuuuHbl TemnepaTypbl nona, Ha KOMQOPTHOCTb MOMELLUEHUA BNUSET HepaBHOMEPHOCTb
TemnepaTtypbl Ha NoBepxHocTu nona. Nepenag TemnepaTypbl HA OTAENbHLIX Y4acTkax nona npu HanombHOM OTOMNNEHUN
He gorkeH npesbiwatb 10 °C (ontumanesHo 5 °C).

3.12 BapwaHT npoknagkv Tpy6onpoBOAOB CUCTEM OTOMSIEHUSI C BCTPOEHHLIMU B MOMbl HAarpeBaTesbHbIMY 31eMeHTaMu
13 MeTasnnonoMMepHbIX TPYO NpefcTaBneH Ha puUcyHke 3.
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1 - HacTun nona; 2 - crnoit 6eToHa; 3 - Tpyba HarpeBaTenbHOro anemMeHTa; 4 - ckoba sikopHasi;
5 - Tenno- v rmapousonsauus; 6 - NnNuMTa nepekpbiTus; 7 - 6GokoBas Tennonsonaums

PucyHok 3 - Npoknagka Tpy6onpoBoA0B CUCTEMbI OTOMNSIEHUS

CO BCTPOEHHbIMU B NOSbl HarpeBaTeslbHbIMU 3J1EMEHTaMU
13 MeTannononnMMepHbIX pr6

3.13 Fny6MHa YKnagku MeTansononMmMepHon pr6bl onpependeTca B 3aBMCUMMOCTU OT TeMnepaTypbl TENJIOHOCUTENA U
MaTtepuana nokpbiTua nona.

3.14 OnTMmanbHbIN War yknagku mMeTtansononMMmepHbix Tpyb (pacctosiHue Mexay oCaMu) onpefensieTcss KOHKPeTHO
kornebaHnaMu TemnepaTypbl HA MOBEPXHOCTM NONa U 9KOHOMUYECKNMU COOBpaXeHNsiMU.

3.15 Cuctema LeHTpanbHOro OTOMMEHMUS, NOMHOCTHI0 UMM YAaCTUYHO BbINONHEHHas M3 MEeTanononuMepHsIx Tpyo,
MOXeET BbITb C HKHEN U BEpXHEN Pa3BOAKOM, OAHOTPYGHAs Unu AByXTpy6OHas.

MpvMeHeHWe Tpyo pekoMeHayeTCsl B CUCTEMaXx:

- C TOpU30HTarnbHbIMK [ABYXTPYOHbIMM BETKaMW ANs rpynnbl napanfienbHo-nocnenoBaTenbHO NOACOEANHEHHbIX
OTOMUTENbHbLIX NPMBOPOB (pUCYHKK 4, 5);
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PI/IC}/HOK 5 - Y3nbl nogcoeanHeHns OTONUTENbHbIX I'IpMﬁOpOB
K ,D,ByXprﬁHOVI cuctemMe otonneHuna

-C FOpI/I3OHTaJ'IbeIMVI O,D,HOprGHbIMI/I BeTKaMun ongd rpynnbl nocnegoBaTteribHO NogcoeguHEeHHbIX I'Ipl/l60pOB (pl/lcyHOK
6);



Pl/lcyHOK 6 - Cuctema oTonneHus c rOPU30HTAaNbHbIMN 0,EI,HOpr6HbIMM
BEeTKaMu On4a rpynnbl nocnenoBatesibHO COeANHEHHbIX
OTONUTENbHbIX I'IpVI60pOB

- C pacnpegenuTernbHbIMU KONnekTopamm (PUCYHku 7, 8).
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PucyHok 7 - PacnpefenutenbHbI KONNEKTOP CUCTEMbI OTOMMEHUS
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PucyHok 8 - BapuaHT noacoeauvHeHns pacnpeaenuTenbHbIX KONekTopos
K CTOSIKaM M3 MeTansonoiMmMepHbIX Tpyo

B cuctemax c pacnpegenutenbHbIMU - KOMMEKTOpaMn MPUCOEAVHEHNE OTOMUTENbHBIX MNPMOOPOB MOXET ObITb
OCYLLECTBIIEHO NyTeM NPOKMaaku MeTannononMmepHbix Tpy6 B hopme "netens” B Mony unv BAOMb CTEH NOA MANHTYCaMM.
PekomeHayeTcs, 4Tobbl Kaxkaas netns obcnyvsana ogHy KBapTvupy Unu rpynny nomeLleHnin ogHoro notpeburens.

K ogHoMy konnekTopy MOXeT npucoeguHaTbesa Ao 8 "netens".

Ha PUCYHKe 9 npencTtaBneH BapunaHT noacoegnHeHUa OToONUTENbHbIX I'IpI/IGOpOB K CTOAKaM oTonneHua.



Pl/lcyHOK 9 - MNMoacoeamHeHNe OTONUTENBHbIX I'IpVI60pOB K CTOAKaM
N3 CTalnbHbIX pr6

3.16 PekomeHayeMble CKOPOCTM TEMMOHOCUTENS B METanmononMMepHbIX TpyGonpoBogax AonyckaeTcs NpUHUMaTh Ha
20 % 6onblue, Yem B cTanbHbIX TPybonpoBoaax.

3.17 B cuctemax oTOMNEHWss C WCNONb30BaHMEM METanonoMMeEpPHbIX pr6 cnenyet npegycMatpmBaTb
aBToOMaTM4eckne Unm pydHbole BO3OyX00TBOAYNKM HA OTONUTESIbHbIX I'IpVI60an M Ha pacnpegennTernbHbIX KOJeKkTopax.

r’MAPABJIMMECKUE XAPAKTEPUCTUKU METAJIJTOMNMOJIMMEPHBIX TPYB

3.18 Tlpu rMgpaBnmMyeckoM pacyveTe nageHue OaBneHus ﬁP B CUCTeMe OTonneHna cknaabiBaeTcAa U3 NoTepb
AaBneHnda Ha TpeHue no anunHe pr6onposop,a .','1 N NOTepb AaBMEHMSA Ha NPEOAONEHNE MECTHbIX COMPOTUBIIEHUN

AP =R+ F, )

roe A - yaenbHas nuHenHas noteps AasneHus Ha 1 M anvHel, MNa/wm;
£ - noteps AaBreHns Ha MecTHoe conpoTueneHue, MNMa/m.

3.19 MmapaBnMyeckme xapakTepUcTMK METaNMoNoNMMEpPHbIX TPy6 pasnnuHbix dupm npu & = 80 °C npeacTaBneHs! B
npunoxeHun B. MoTepu gaenexus no anvHe, Ma/M, MOXHO onpeaenuTb No opmyre:



2
R=gz ‘10 @

P

roe A - koachULMEHT conPOTUBNEHMS N0 ANUHE;

F™ - ckopocTb TeueHus Boabl, M/C;

dp - pacyeTHbIV AnameTp Tpybbl, M.

KoadbpuLMeHT conpoTMBREHNs NO ANUHE A cnegyeT onpeaensTs No opmyne

b, 131202 -B)1g37d /X,

—_

il

f 2 lg Rqu -1
A= : ©)
37d,
g
KB
roe £ -4ucrno nonobust peXxMMOB TEHEHWs BOAbI;
i . :
3 - KO3DPULMEHT IKBMBAIIEHTHON LLIEPOXOBATOCTU, M;
RE@ - yncno PenHonbaca daktnyeckoe.
MpuBeaeHHbIN (BHYTPEHHWIA) AMameTp dp cnepnyeT onpenensite No hopmyne
d, = 050d, +Ad, ~ 45 - 205), @)
roe c‘fH - HApYXHbI guameTp TpyOhbl, M;
id, . _
- OOMYCK Ha HapyXHbI AMameTp TpyObl, M;
& - TONLMHA CTeHKM Tpy6bl, M;
AT [OMYyCK Ha TOMLWMHY CTEHKU TPyObl, M.
dakTnyeckoe ymcno PenHonbaca Rﬂ@ onpegensaeTcsa no hopmyne
Ee, = dPV
v, (5)

2

roe v - KO3(pPULMNEHT KMHEMATUYECKOW BA3KOCTU BOAbI, M /C, onpeAensemblii no tabnuvue 1.

TemnepaTypa Bogpl, °C KoadhmumeHT KuHemaTU4eCcKom BA3KOCTN BOAbI

Y., m [c

Ta6bnuua 1



3 0,73-107°
40 0.66° 107
4 061078
>0 0,55 1078
> 0511078
60 047 107
65 0,43-107°
70 0,41-107¢
80 0.26- 107
%0 0.32-107°

Yucno PewnHonbaca REE , COOTBETCTBYHOLLIEE Havany KBagpaTuyHOM obnactn ruapaBnmMyecknx ConpoTMBNEHUIA Npu
TypOyrneHTHOM ABWXEHUM BOAbI, onpedensieTcsi no opmyrne

_ 500d,
s ®)

3

=

Yuncno nogobus pexvMoB Te4eHns Boabl & onpepensaeTca no copmyrne:

N lg Bey
lgRe_

bh=1 )

y . -
KoathbpuLMeHT aKBMBaNEHTHOMN (PaBHOMEPHO-3€PHUCTO) LLIEPOX0BaTOCTH K o npuHumaeTcs paBHbim 1,0+ 10

3.20 Mpu cpegHen Temnepatype TennoHocutens, otnmdHo ot 80 °C, cnegyeT y4vecTb cornacHo Tabnuue 2
nonpaBoYHbIN KO3(PPULMEHT & K 3HAYEHUSIM R , MPYBEAEHHBIM B NpUIoxeHnn b (npu t =80 °C)

R, =Ra, ®)
roe R, - yOenbHbIN nepenaj AasreHns Npu cpegHen pacyeTHOM TeMnepaTtype TENNIOHOCUTENS U pacxoae 5 , Ma/wm;

£ 3navenve yAenLHoro nepenaga Aaenenus (npunoxenne b) npu £ = 80 °C 1 npu Tom e 3HaueHUn & , Ma/m.

Tabnuua 2
CpegHsis Temnepartypa 90 80 70 60 50 40
TennoHocutens B Tpybax, °C
Koadpdpuument & 0,98 1,0 1,02 1,05 1,08 1,11

3.21 lMageHve paBneHus Npuv NPeoaONeHUN MECTHbIX COMPOTUBMEHUN Z, Ma, moxeT ObITb onpedeneHo u3
3aBUCMMOCTHU

2
E=Zs‘?p, (9)



roe E & - cymma KoapPULIMEHTOB MECTHBIX COMPOTUBIIEHNI Ha PACCUMTLIBAEMOM y4yacTke Tpy6onpoBoaa;

™ - ckopocTb TennoHocuTens B TpyGonposoae, M/C;

3
£ - NNIOTHOCTb XUOKOCTU Npu TemnepaType TENNTOHOCUTENS, Kr/m "~ .

OpVIeHTMpOBO‘-iHbIe 3Ha4YeHna KO3(PPUUMEHTOB MECTHbIX COMPOTMBIIEHUN COEAUHUTESBHLIX AeTanen 311eMeHTOoB
CUCTEMbI OTOMNEeHNA npmneedeHbl B Tabnuue 3.

anpaanmqecme XapakTepUCTuUkn OoTonnUTesnbHbIX I'IpI/I60pOBZ BEHTWUMNEN, KnanaHoB, BKIOYas TepMocTaTnyeckue,
npenctaeieHbl B CMPaBOYHbIX N3OaHUAX (bVIpM-I/I3FOTOBI/ITeﬂeI7I n pa3pa6OT‘-IVIKOB HOpMaTI/IBHOIZ OOKyMeHTauunun.

Tabnuua 3

N n.n. | detanu CxemaTtunyeckoe nsobpaxeHune getanen 3HauyeHne
KoadhdUuumeHTa
1 OTBOA C pagnycom X
3akpyrneHns £ 5 d: 0,3-0,5
90° 5d
45° H
2 TpOVHUKK: — — 0,5
Ha npoxon,
3 Ha OTBETBIIEHNe — L 15
90°
4 Ha cnusiHne = - 1,5
90° | +
5 Ha pasgeneHue noToka 3,0
— |4
6 KpecTosuHa: 1 2,0
Ha npoxon,
7 Ha OTBETBNEHNE 3,0
—_—
8 OTtcTyn _/— 0,5
9 O6xop, ,-""-\O 1,0
10 BHesanHoe
pacLmpeHme —_— I 1,0
CyXeHue —l_" _I_"
0,5
11 CoeaunHeHne ¢ 06XNMMHON Cwm. npunoxexue I 1,5
rankomn




KOMMEHCALMA TEMMEPATYPHbIX YOJIMHEHUNA

3.22 KomneHcauus TemMnepaTypHbIX y}J,J'IVIHeHVIVI MOXET ObITb ocyulecTBlieHa 3a c4eT CaMOKOMMNeHcauun y4acTkoB
pr6onposo,u,a, YCTaHOBKOM KOMMNEHCaTOPOB 1 NPaBUITbHOW pacCTaHOBKOM HENOABWXKHbBIX W CKOJb3SLLMX Onop.

B kayecTBe KOMMEHCATOPOB NPEANOYTUTENBHO NCMONB30BaTh Yribl MOBOPOTOB TPyGONpoBoAoB. Ha npsmbIx yyacTkax
TpybonpoBoga HeobxoauMmo npeaycmaTpuBaTb [1-06pasHble, [-o6pasHble, neTneBble W Apyrne KOMMEHcaTopbl,
paccTosAHMSA MexXay KOTOPbIMU ONpeaenstoTCa pacyeToM.

B kauyecTBe HenoaBWMXHbIX onop moryTt ObITb UCNONb30BaHbI aepxartenu onda pr6, 3aKpensieHHble Ha CTPOUTENbHbIX
KOHCTPYKUUAX, UK YKPENNEeHHbIe B HUX KpOHLUTeVIHbI.

3.23 YanuHeHne oTpe3ka TpybonpoBoga Npu W3MEHEHUM TemnepaTypbl TEMNNIOHOCUTENS W OKpYXalLen cpefbl
(pucyHok 10) onpepensieTcst no opmyne

A =0,025L 1 (10)
roe 4 - uameHeHne AnWHbI TPYGLI, MM;

Lo- OnnHa y4YacTka TDYGOI'IpOBO,CI,a npu temnepaTtype MOHTaxa, M;

Fils

- nepenag remnepaTtyp mexay TeMHepaTypon BO3AyXa B NOMELLEHNN NPU MOHTaXe KU akcniyatauum, °C;

0,025 - koadhpruMEHT NMHENHOro pacumpeHus Tpybbl, MMm/M.
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Mepenag Tesmnapatyp, *C

PucyHok 10 - uarpamma ans onpegenenns yanmHeHus tpyo

3.24 PacuyeT koMneHcupytowen cnocobHoctn M-o6pasHbix koMneHcaTopoB M -00pasHbIX aneMeHToB TpybonpoBoaa



nponssoanTcsi no gopmyrne (pucyHok 11)
L, T304d, AP 11)

roe LK' BblIJ1IET KOMMNEHCaTopa,

H - HapyHbli guameTp TpyObl, MM;

Al N3MEeHeHne OJTINHbI ydacTKa pr60nposop,a npuv NSMeHeHn TemnepaTypbl BO3ayXa Npn MOHTaXe U SKcnnyaTtauuu;

30 - K03 DULIMEHT dNaCTUYHOCTUN ANS NONMMEPHbIX TPyO.

1}

L He menee 10r

f 3

LY
T




3)

L
Y

1 - M-o6pasHbin; 2 - [-06pasHbli; 3 - neTrneobpasHbii; a - NoNoXxeHue Tpyobl NP MakcMMarnbHON TeMNepaType; B - TO Xe,
npv MUHUMAanbHOW; E.K- BbINeT KOMMNeHcaTopa; X - HenoABuXHasA ornopa; = cKonb3sLLasa onopa

PucyHok 11 - YCTponcTBO KOMNEHCATOPOB

Ha pucyHke 12 nokasaH npumep TpaanuMOHHOIO peLleHnsi KOMMeHCaLMmn YANMHEHWUIA CTOSIKOB A1t CUCTEM OTOMSIEHNS C
NpYMeHeHNeM MeTarnnonoNMMepHbIX Tpyo.

* I
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i |
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Henooswx-
| Han onopa
o /________
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Cxonsasliaa onopa /;‘TJ'

«H

PvicyHok 12 - MoacoeayHeHe OTOMUTENBbHBIX MPUGOPOB K CTOSIKam
OTOMMNEHNS U3 MeTanIonoNMMepPHbIX TPY6



TEMNOBbLIE XAPAKTEPUCTUKU METAJIJIONOJIMMEPHbIX TPYB

3.25 Mo gaHHbIM pekoMmeHaaumin MHeTutyTa HAMcaHTexHMKK, TENNOBOM NOTOK MeTannononMmepHbIX Tpy6 AnnHoONn ! ,
M, MOXHO onpeaensaTb Mo creayoLen 3aBUCUMOCTU (PUCYHOK 13)

2l s) il t,) -

© on1ely i) Wod 015 el 1dy) Qi )

roe f,,f - TemnepaTypa Ha BHYTPEHHel NoBepxXHOCTM Tpybonposoaa, °C;

te Temnepartypa Ha Hapy>XHOW NoBepXHOCTH Tpybonpoeoaa, °C;

{J - Tennogoii notok, BT;

{ - prvHa Tpy6bI, M;

i - TemnepaTtypa TennoHocutens, °C;
F{ - 0.
EI - Temnepartypa Bo3ayLuHoW cpeapl, °C;
%, - KOOOMULIMEHT HapyxHoI TennooTaaum, Brim  K;

':fH - HapyXHbI guameTp Tpyobl, MM;

A - koadpduumeHT TennonposogHocTh, BT/m K;
dy § _
- BHYTPEHHUI anameTp TpyObl, MM;

Ly - KO9OMUUMEHT BHYTPEHHel Tennootaaun, Bt/m  K;



a - 6e3 Tennousonauun; 6 - ¢ nsonaumen; 1, 2 - nonnaTuneHosas obonoyKa;
3 - anomuHKeBas Tpy6a; 4 - Tennounsonsaums

PucyHok 13 - Cxema meTannononumepHor Tpyobl Anst pacyeTa
Tennonepenayvm Yepes LNNMHAPUYECKYH CTEHKY

[Npn oLeHKe BO3MOXHOCTM BbiNageHUs KOHAEHcaTa Ha MOBEPXHOCTU pr6bl Heobxoaumo onpegennutb Temnepatypy

HapY>HOW CTEHKM TPYObl M COMOCTaBUTL ee C TeMnepaTypoit TOUKM Pochl fp-

2

fo =t t ,
ad oy

c E3

(13)

roe 333 - Temnepartypa Bo3ayLUHou cpeabl, °C;
. 2
£, - KO3MDULUMEHT HapyxxHoi Tennootaayu, Bt/im K.

BbinageHusa koHgeHcaTa He 6yp,eT npu ycrnosuun r’l: > r’p

3.26 Mpw MCMonb3oBaHUK TEMOU3ONALMK TEMIOBOW MOTOK TEMMOMU30NMPOBAHHOM TPYObl MPUGIIVKEHHO MOXET ObITb
onpegerneH no crneaytoLen 3aBUucUMoCTu



Q_ ?fff._f.BS)
L, 1 M5 d 15 dg. o
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I::.EQITI'[!S o BI{dBI{ }k ':iB }‘LHS d

roe Efm - HapyXHbI AuameTp M3onauuu, m;
,:i'.l>|3 - KOA(PPULIMEHT TENNONPOBOAHOCTM u3onsaumm, Bt/m-K

OTO COOTHOLLEHME CrpaBeannBo Npu yCnoBUnN naeanbHOro KOHTakTa Hapy>XHOM NOBEPXHOCTH TPyObl ¢ nsonsaumen. Mpu
HaknagHon nsonauum obbliYHO yCroBme He cobniogaeTcst U BO3ayLUHas Npocnorka urpaeTt posib AONONHUTENbHOIO Crosi.

3.27 Mo paHHbiIM HWWcaHuTexHukm B Tabnumuax 4 wn 5 npeactaBneHbl pesynbTaTbl TEMMOBbLIX MCMbITAHUIA
MeTannonoMmMepHbIX Tpy6 B BUAE 3aBUCUMOCTM NIMHENHON NIIOTHOCTU TENoBoro notoka 4 , BT/M, oT TeMnepaTtypHoro

Hanopa a, °C, Npv ropu3oHTanbHOM PachofiOKEHUN OTKPbLITO MPONOXeEHHbIX TPy6 Ha BbicoTe 100 MM OT nona u
BEpPTUKArIbHOM pacnonoxeHun Tpy6. B cpegHem TenmnoBow nMoTok 4 | Brt/m, 3aBucuT oT haKTU4YecKoro TeMrnepaTypHOro
Hanopa g, °C, BcTenenn 1,2, T1.e.

1,2
@ ]

== .
g =0 (15)

roe ' - k0appMLIMEHT, MPUHUMAaEMbIit ANs PasnMyHLIX AMaMeTPoB Tpy6 no ctonbuy "0" B Tabnuuax 4 u 5 npu =70
°C, B1/m;

70 - HopmaTMBHasi pa3HOCTb TeMnepatyp (TemnepaTtypHbivi Hanop), °C;

S hakTMyeckas pasHOCTb cpeaHeapudMeTMYECKOM TemnepaTypbl TennoHocuTenss B TpybGe M pacyeTHOM
Temnepartypbl Bo3gyxa B nomelleHum, °C, paccunteiBaemas no dopmyne

_ﬁH +ﬁK —

2

= tg. (16)

rae r'1-[ n f'K - COOTBETCTBEHHO Ha4YanbHaaA N KOHeYHaa TeMmnepartypa TenJIOHOCUTENS;

ﬁB - TeMnepaTtypa Bo3ayxa B NnoMeLleHNN.

3.28 lMonesHblt TENMOBOW MOTOK OTKPLITO MPOSIOXKEHHbIX MEeTannonoNMMepHbIX TpyO yduTbiBaeTcs B npeaenax
90-100% npvBeneHHoro B Tabnuuax 4 u 5 (B 3aBucMocTu oT cnocoba npoknazgku).

3.29 MMpu npoknagke ropusoHTanbHbiX TPYO NoA MOTONKOM pekomeHayetcs yumtbiBaTe 70-80 % mx pacyeTHoOro
TennoBoro NoToka.

3.30 TennoBol NOTOK BepTMKanbHbIX TPYO CHUXaeTca B CpeaHeM:

- MPU 3KPaHUPOBaHUN OTKPLITOrO CTOSIKA U3 NONMUMEPHbLIX TPYO MeTannmMyecknm akpaHom Ha 25%;
- MPU CKPbITON Npoknaake B rnyxow 6opo3ae Ha 50%;

- MPW CKPbITOM NpoKnagke B BeHTunupyemon 6oposge Ha 10%.

3.31 O6wuii TennoBon NOTOK OT OAMHOYHBLIX TPYD, 3aMOHONMMNYEHHbIX B MEXAY3TaXHbIX NEPEKPLITUAX OTannnBaemblxX
. 3
NnoMeLLeHnn N BO BHYTPEHHMX Meperopogkax M3 Tskenoro GeToHa ( flﬁﬂ 2 1,8 B/imK , .. 22000 kr/m 7)),
yBenuymBaeTcs B cpegHeM B 2,0 pasa (npw oknelike cteH obosimu - B 1,8 pasa).



3.32 O6Lwmin TennoBon NOTOK OT OAMHOYHLIX TPYO B HAPYXXHbIX OFPaXXAeHUSIX U3 Tshkenoro 6eToHa (;'I‘ﬁe'r 2 1,8 Br/m'K,

Peer Z 2000 kr/m : ) yBenuumBaeTcs B cpegHem B 1,6 pasa (npu oknenke cteH obosmu - B 1,4 pasa), npu4emM nonesHbin

TENMOBOM MOTOK MpWU HanuuMnm 3EKTUBHOW TENnomMsonauMn Mexay Tpybon M HapyXHOM NOBEPXHOCTbI CTEHbI
coctaensieT B cpeaHeM 90% obLuero.

Tabnuua 4
TennoBon NOTOK 1 m OTKPbLITO MPONTOXEeHHbIX FTOPU3OHTAaJIbHbIX
MeTannonosfiMmMepHbIX Tpyo
Tennosow notok 1 m Tpy6bl, BT/M, yepes 1°C
d, - 8, oc
0 1 2 3 4 5 6 7 8 9
16 20,5 21,4 22,2 23,0 23,9 24,7 25,6 26,4 27,3 28,2
20 30 24,8 25,8 26,8 27,8 28,8 29,9 30,9 31,9 33,0 34,0
25 29,4 30,6 31,8 33,0 34,2 35,4 36,6 37,8 39,1 40,3
16 29,0 29,9 30,8 31,6 32,5 33,4 34,3 35,2 36,1 37,0
20 40 35,0 36,1 37,2 38,2 39,3 40,4 41,4 425 43,6 447
25 41,5 42,8 44,0 45,3 46,6 47,8 49,1 50,4 51,7 53,0
16 37,9 38,8 39,8 40,7 41,6 42,5 43,4 44,4 45,3 46,3
20 50 45,8 46,9 48,0 49,1 50,2 51,4 52,5 53,6 54,7 55,9
25 54,3 55,6 56,9 58,2 59,5 60,9 62,2 63,5 64,9 66,2
16 47,2 48,2 49,1 50,0 51,0 52,0 52,9 53,9 54,9 55,8
20 60 57,0 58,2 59,3 60,4 61,6 62,8 63,9 65,1 66,2 67,4
25 67,6 68,9 70,3 71,6 73,0 74,4 75,8 77,1 78,5 79,9
16 56,8 57,8 58,8 59,7 60,7 61,7 62,7 63,7 64,7 65,7
20 70 68,6 69,8 71,0 72,1 73,3 74,5 75,7 76,9 78,1 79,3
25 81,3 82,7 84,1 85,5 86,9 88,3 89,7 91,2 92,6 94,0
16 66,7 67,7 68,7 69,7 70,7 71,7 72,7 73,7 74,8 75,8
20 80 80,5 81,7 82,9 84,2 85,4 86,6 87,8 89,0 90,3 91,5
25 95,4 96,9 98,3 99,7 101,2 102,6 104,1 105,5 107,0 108,4
16 76,8 77,8 78,8 79,9 80,9 81,9 83,0 84,0 85,1 86,1
20 20 92,7 94,0 95,2 96,5 97,7 99,0 100,2 1015 102,7 104,0
25 109,9 111,4 112,8 114,3 115,8 117,3 118,8 120,2 121,7 123,2
Tabnuua 5
TennoBon NOTOK 1 M OTKPbLITO NPONOXEHHbIX BEPTUKANbHbIX
MeTannonosfiMMepHbIX Tpyo
Tennoow noTok 1 m Tpy6kl, BT/M, yepes 1°C
d, - 8, o

0 1 2 3 4 5 6 7 8 9
16 18,5 19,2 20,0 20,7 21,5 22,2 23,0 23,8 24,6 25,3
20 30 21,8 22,7 23,6 24,5 25,4 26,3 27,2 28,1 29,0 29,9
25 25,3 26,3 27,3 28,4 29,4 30,4 31,5 32,5 33,6 34,6
16 26,1 26,9 27,7 28,5 29,3 30,1 30,9 31,7 32,5 33,3
20 40 30,8 31,8 32,7 33,6 34,6 35,5 36,5 37,4 38,4 39,3
25 35,7 36,8 37,9 39,0 40,0 41,1 42,2 43,3 44 4 45,6
16 34,1 35,0 35,8 36,6 37,4 38,3 39,1 40,0 40,8 41,6
20 50 40,3 41,3 42,2 43,2 44,2 45,2 46,2 47,2 48,2 49,2
25 46,7 47,8 48,9 50,1 51,2 52,3 53,5 54,6 55,8 56,9
16 42,5 43,3 44,2 45,0 45,9 46,8 47,6 48,5 49,4 50,2
20 60 50,2 51,2 52,2 53,2 54,2 55,2 56,2 57,3 58,3 59,3
25 58,1 59,3 60,4 61,6 62,8 64,0 65,2 66,3 67,5 68,7
16 51,1 52,0 52,9 53,8 54,6 55,5 56,4 57,3 58,2 59,1
20 70 60,4 61,4 62,4 63,5 64,5 65,6 66,6 67,7 68,7 69,8




25 69,9 71,1 72,3 73,5 74,7 76,0 77,2 78,4 79,6 80,8
16 60,0 60,9 61,8 62,7 63,6 64,5 65,4 66,4 67,3 68,2
20 80 70,8 71,9 73,0 74,1 75,1 76,2 77,3 78,4 79,4 80,5
25 82,1 83,3 84,5 85,8 87,0 88,3 89,5 90,8 92,0 93,3
16 69,1 70,0 71,0 71,9 72,8 73,7 74,7 75,6 76,6 77,5
20 90 81,6 82,7 83,8 84,9 86,0 87,1 88,2 89,3 90,4 91,5
25 94,5 95,8 97,0 98,3 99,6 100,9 | 102,12 | 1034 | 104,7 | 106,0

3.33 lNpw ckpbITOM NpoKNazKke OAUHOYHbIX TPYD, 3aMOHOMMYEHHBIX B NerkoM 6eToHe ¢ NnacTugrKaTopom, pacyeTHBIN
TennoBoun NoTok ysenunymeaetca B 1,1-1,15 pasa.

3.34 lNpu npoknagke Tpy® B CTaHOAPTHbIX LWTPoBGax, MOMHOCTbIO 3anofiIHEHHbIX CaMOTBEPAEHOLEN MEHUCTON

n3onsaumen, TennoBon NOTok TPy CHWXaeTca B Cryyae pasMelleHns B HapyxXHbIX cTeHax Ha 15-20%, BO BHYTPEHHUX
neperopogkax - Ha 5-10%.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE
METAJIJTONOJNIMMEPHbIX TPYB

4.1 TlepeBo3ka, Morpyska W pasrpyska MeTannononuMepHbiX Tpyo OOMKHbI OCYLLECTBRATLCA Mpu TemnepaType
Hapy>XHOro Bo3gyxa He Huxe muHyc 20 °C.

4.2 TMepeBo3ka MeTannononMMepHbIx Tpyd MoxeT ObiTb OCyLlecTBreHa nobbiM BUAOM TpaHCnopTa (kenatenbHo B
KPbITbIX aBTOMaLLUMHAX U BaroHax) B oTpe3kax uim byxtax, B rOpU3oHTanbHOM NOMOXEHWM.

4.3 Tpu NOrpysoYHo-pasrpy3oyHbiX paboTax, TPaHCMOPTUPOBAHWM W XpaHeHUW MeTanionofuMepHbie Tpyobl
HeobxoanMo obeperaTb OT MEXaHUYECKMX NOBPEXOEHMN.

BanpeluaeTcsa copacbiBatb TPyObl C TPAHCMOPTHBLIX CPEACTB UMM BOMNIOYUTL MO MOOON NOBEPXHOCTMU.

Bo Bpems norpy3ku cnegyeTt NpUMEHsITb CTPOMbl U3 MArKOro MaTepuana.

4.4 XpaHnUTb MeTannononnuMepHsle Tpyobl HEOGXOAMMO B 3aKPbITOM NMOMELLEHUM UMW NOL HABECOM B rOPU30HTarlbHOM
NOMOXEHUN, HA POBHOM MOy, HacTune, Wwutax, obeperas OoT NPSMbIX COMHEYHbIX Nyven. BeicoTa wrabens He gomkHa

npesbiwatb 2,0 M. Mpu xpaHeHun TpyG B CKNaACKUX MOMELLEHUsIX TemnepaTypa OKPYXKaloLlero Bo3gyxa He [oIhkHa
npesbiwaTtb 50 °C, a paccTosiHMe OT HarpeBaTenbHbIX NPUGOPOB AOMKHO ObITb He MeHee 1,0 M.

5 MOHTAX CUCTEM OTONMJIEHUA U3
METAJJTONOJIMMEPHbLIX TPYB

OBLUUE YKASAHUA

5.1 MoHTaX MeTanmonofiMMepHbIX TPYO [OIMKEH OCYLLECTBAATLCA MO MOHTaXHOMY MPOEKTY Mpu Temnepartype
okpyxatoLlen cpegbl He Hxe 10 °C.

5.2 MNepen Npoknaakon MeTannononMMepHbIX pr6 B NOMeLLEeHNN HeobX0ANMO 3aKOHUUTL BCe ANeKTpora3ocBapo4Hble
pa6OTbI, YCTaHOBUTb 3NIEMEHTbI KpenneHua, a npu OTKPbITOW MPOKMaAKe - 3aKOHYNTb OTAESNOYHbIE paGOTbI.

Mpun ckpbITOM Mpoknaake TPyGONPOBOAOB B MeCTax PacrionoXeHust pa3BGopHbLIX COeAMHEeHUM U apMaTtypbl crieqyet
npegycmaTpvBaTh MKW UM CbEMHbIE LLUTBI, HE UMEIOLLIME OCTPbIX BbICTYMOB.

Croskm uenecoo6pa3Ho pasmelwlatb B KaHanax, Huuax, 60p03ﬂ,ax, 3a [AdeKopaTuBHbIMMU NaHenaAMn Wnun, Kak
NCKNo4YeHne, 3aMoHoONnM4YMBaTb UX B CTEHAX U nNeperopoakax.

Fopu3oHTanbHble TPyGoNpPoBOAb! M NOABOAKM K OTONUTENbHLIM NpUMGopam [onyckaeTcs pa3mellaThb Mo NepekpbITUSIM 1
3a NNMHTYcamu (prucyHok 14). OTKpbITbIE YY4ACTKM MOXHO 3aKpbIBaTb AeKOpPaTUBHLIMU 3MEMEHTaMU.
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a - B OTannMBaeMbiX MOMELLEHNAX Ha MEXOYITaXHbIX NEPEKPLITUAX MeXAy kBapTMpamu; 6 - B oTannmBaeMbix
NMOMELLEHNSIX Ha NepPeKpbITUSX Hag HeoTannMBaeMbIMy NOMELLLEHNAMI UK B noABeane; 1 - NokpbITWe nona; 2 - Crnon
6eToHa; 3 - crnow rmgponsonaummy; 4 - Cnowv 3Bykomsonaumu; 5 - cnom Tennomsonaumm; 6 - TpybonpoBog; 7 - 3ackinka; 8 -
nepekpbiTue; 9 - Tennousonauns Tpyobl
PucyHok 14 - CkpbiTas npoknagka pa3soasiumx TpybonpoBoAoB U3 MeTannononMmepHbix Tpyb B nomny

OTKpbITas npoknagka MeTansonofniMMepHbIX TPyO OonyckaeTcss B MeCTax, MCKMYaloWmMX WX MexaHudeckoe W
TEPMUYECKOE NOBPEXAEHME Y NPSAMOE BO3AENCTBME YNbTPahMoNeTOBOrO U3Ny4YeHmsl.

5.3 He pgonyckatoTcs cnnowyBaHus v nepenomMbl Tpy6onpoBoaa BO BpeMsi MOHTaxa.

Mpv n3nome TpyGy criegyeT BbINPSAMUTbL U MpUAaTh € UMIMHAPUYECKYID (DOPMY AEPEBSIHHBIM UMM PE3VHOBBLIM
MonoTkoM. Takyto onepauuio 4oMycKaeTCs OCYLLECTBNATL TOMNbKO OAMH pa3 Ha A4aHHOM y4YacTKe.

5.4 ByxTbl MeTanmnononMMepHbix Tpyb, XpaHMBLUMECSH WM TPaHCMOPTUPOBABLUMECS HA MOHTaX (3aroTOBUTEMbHbIN



yyacTok) npu Temnepatype Huxke 0 °C, 4omkHbI ObITb Nepes packaTkon BblAepKaHbl B TeHEHME 24 4 Npu TemMnepaTtype He
Hwke 10 °C.

B npouecce pasmoTku ByxTbl U MOHTaXa TpybonpoBoda HEOOX0ANMO CrneaunTb, YToObl TpyOa He NepekpyyMBanacs.

Mpoknagky Tpybbl cregyeT BecTW, He AOMyckasl pacTArMBaloLMX HanpshkeHuid, cBOOOAHblE KOHLUbI 3aKpbiBaTb
3arnyLukamu Bo nsbexaHue nonagaHus rpsisav u mycopa B Tpy0by.

5.5 Pagunyc n3rnba pomkeH BbiTb He MeHee NATU HapyXHbIX AunameTpoB Tpybbl. Mpu nsrmbe meHee 5 cfH cnegyet
Nonb30BaTbCsl CNUpanbHOW NPY>XUHOW. Tpy6bl rHYT NnaBHO 6e3 HarpeBa, B XONOAHOM COCTOSIHUM.

5.6 Mpn MOHTaXe CMCTEM HAMOSTbHOIO OTOMNJIEHNST LOIMKHbI BbIMONTHATLCS CNeayloLme YCroBus:
- oTonuTenbHbIE TPYObI ANst OQHOIO NOMELLEHUS CcrieyeT U3rotaBnmnBaTh M3 LIENOro Kycka Tpyobl;
- MOKPOBHBbIV CMOM TEMMOBOW U30NALMM U TMOPOU3ONALNA HE AOMKEH UMETD LUEenew;

- Tpy6bl HE AOMKHbLI MPOXOAUTL Mo AedOPMALIMOHHBIMM LWBaMU BETOHHON 3anNnBKX, B MPOTUBHOM Cry4Yae OHU AOIIKHbI
UMETb 3aLLMTHYO 060M0oYKy ANMHON He MeHee 1 M;

- TpyGbl K TENnou3onauMn credyeT KpenuTb C NMOMOLLbIO crieumanbHbix V-06pasHbix "aKkopHbIX" ckob. [onyckaeTcs
NpUKPENNATL TPYOY K MeTanMyeckoin ceTke NPOBOTOKON C MATKOM NPOKIaaKow;

- TpyGonpoBOA HanofIbHOro OTOMMEHWUsI OOSKEH 3anvMBaTbCsl GETOHHLIM PACTBOPOM WM 3aKpbIBATLCS MOKPLITUEM
TONbKO Nocre NpoBeaeHUsl r’MapaBnMYEeCcKNX UCTIbITaHUIA HA repMeTUYHOCTL. Tpy6a npu 3anuBke OoMMKHA HAXOAMTLCS Nog
pasnennem 0,3 MMa;

2 o o .

- HarpeBaemasi nnoLaab O4HOro 3MeeBUKa He AomkHa npeBbiwaTe 30 M~ ¢ MakcumanbHOW ANMHON OAHON U3 CTOPOH

8 M. Mexay ogHopoaHbIMK nnowaaamm 6eTOHHOro NOKPLITUA criegyeT Aenatb AedopMaunoHHbIe WBbl WupuHo 0,5 cm,
KOTOpble crneayeT 3anonHATb 3racTuYHbIM MaTepuanom. Crnor pactBopa AOIMKEH ObiTh TLWATENBHO BbIPOBHEH;

- I'IpI/I 6eTOHVIpOBaHVIVI HeO6XO}J,I/|MO I/|36eFaTb cMelweHud, BepTMKaJ'IbHOFO I/I3FVI68, cOaBrinBaHUA Unn noapem,u,eHml
TPyO;

- MMHUMarnbHas BbICOTa 3anvBKU Ha4 NOBEPXHOCTLIO TPYObl AOMmKHA ObiTh HE MeHee 3 cM. LiemeHTHo-nec4aHas cmech
OOIMKHa ObITb He HUKe mapku 400 ¢ nnacTudurkaTopom.

5.7 Ona npoxopja Tpyb 4epe3 cCTpouTemnbHblE KOHCTPYKUMM HEoGXoaMMo npegycmatpuBaTb MUnb3bl. BHyTpeHHui
anameTp runb3bl JoImkeH 6biTb Ha 5-10 MM Bonblue HapyXHOro auameTpa npoknagbiBaemon Tpybbl (pucyHok 15). 3asop
mMexay Tpybow M rmnb3on HeobxoauMMo 3agernaTtb MSArkMM HecropaeMbiM MaTtepuarnom, AONycKalolwmMm nepeMeLleHue
TpyObl BAOMb NPOAOSBHOW OCH.

g Mane3a
P
2| Hafueka
H‘
YpoBEHB YMCTOND
nona Tpyba
[ ]

ATY

PuvicyHok 15 - YcTaHoBKa rusb3bl AN NPoKagku Tpyo B cTeHax 1
NepekpbITUAX



5.8 PaccTosiHue B CBEeTY Mexay CTPOUTENbHOWM KOHCTPYKLMEH M MeTanonoMMepHbIM TpyGonpoBoAoM, NPOXoAsLLUM
BOOMb Hee, OOMKHO BbiTh He MeHee 20 MM.

5.9 MeTannononuMepHble TpyGbl ANst TPYGONPOBOAOB OTOMNNEHUS U ropsivyero BoAocHaGXeHUsi cnedyeT NpoknaabiBaTh
Ha paccTosiHUU He MeHee 50 MM Bbile Apyrux Tpy6onpoBoaoB.

5.10 CoegnHeHne MeTannononuMepHbIX Tpy6 co cTanbHbIMKU Tpy6onpoBoAamu, 3anopHO-perynmpyioLen apmaTypon

oTonnTernbHbIMU np|/|6opaM|/| BbINOJTHAETCA Ha peab6e C NOMOLLbIO cneynanbHbIX COe ANHUTENbHbIX ,quaneVl (npmno>KeH|/|e
B, T).

BXOOHOM KOHTPOJ1b TPYE U KOMMNEKTYOLWMX N3OENTUA

5.11 [Jo npoBeAeHWs MOHTaXHblIX paboT MeTannononMmepHble TPyObl, coeavHUTEmNbHble AeTanu, apmartypa u
cpeacTBa KpenneHusa AOMKHbI ObiTb NOABEPrHyTbl BXOGHOMY KOHTPOSIHO.

pr6bl, coeguHUTENbHbIE AeTann, a Takke CpeacTBa KpenneHus LOMKHbl MMeTb COMpOBOAUTESbHbIN LOOKYMEHT,
noaTBEPXKOAOLNN COOTBETCTBME UX HOPMATUBHbIM Tpe6OBaHVIF|M.

5.12 TpyObl JOMKHLI UMETH MapKMPOBKY, YKa3biBatoLLyt0 AnaMeTp TpyObl, 4ONYCTMMYIO TemnepaTypy v AasneHue. Ha
NOBEPXHOCTM TPYO He AOMKHO BbiTb MEXaHUYECKMX NOBPEXOEHUA U M3NOMOB. TpyObl HE OOMKHbI ObITb CKPyYeHbl unu
CMNIIOLLEHBI.

5.13 Ha wryuepax 1 HakugHbIX raikax coeanHUTENbHbIX AeTanen pe3bba AomkHa OblTb Hape3aHa B COOTBETCTBUM C
FOCT 6357, knacc npoyHoctn B. ConpsiraeMble getanu He OOMKHbl MMETb BbIOOWH, 3ayceHueB, LapanuH. Pe3anHoBble
NPOKNagKku OOIMKHbI UMETb MpaBUIbHYIO0 reoMeTpUYeckyto chopmy.

5.14 CpepactBa KpenmneHusi MeTansionofiMMepHbiX Tpyd OOMKHbI UMETb MOBEPXHOCTb, UCKIOYAILWY BO3MOXHOCTb
MexaHu4eckoro nospexaeHns Tpyb. KpenneHusi He JOMKHbI UMETb OCTPbIX KPOMOK U 3ayCEHLIEB.

Pasmepbl xoMyTOB, (hrkcaTopoB, CKOb AOMKHbI CTPOrO COOTBETCTBOBATL AnameTpam Tpyb. MeTannuyeckvne kpenneHus
AOMMKHbI UMETb MATKUe NPOKNaAKkv N aHTUKOPPO3VMOHHbBIE MOKPBITUSA.

TEXHONOIMNMA NoAroToBUTENIbHbIX PABOT

5.15 [o Hayana MoHTaxa TpybonpoBoaoB HEOBXOAMMO BLINMONHUTL CrieaytoLiMe NOAroTOBUTENbHbIE onepaLuu:

oTo6paTh TPY6bl M coeaAVHUTENBHbIE AeTanu, NpolleaLlne BXOAHOW KOHTPOIb;

pasmeTuTb TpyGy B COOTBETCTBUM C MPOEKTOM UMK MO MECTY C y4eTOM Mpunycka Ha nocrneaytollyo ob6paboTky npu
MaKkcuManbHOM UCMofib3oBaHMM MaTepuana Tpyb. Pasmetka Tpy6 MOXeT OblTb OCyLUecTBNeHa CTaHgapTHbIMM
MEPUTENbHLIMA UHCTPYMEHTAMWU: U3MEPUTENBHON NWHENKOW, CKMagHbIM METPOM, PYNeTkoi, a Takke cneuuanbHo
W3roTOBMEHHBLIM LLIABIOHOM M pa3MeETOYHbIM NpucnocobneHem. Pucku ana oTpesku Ha Tpybe HaHOCATCS kapaHaallom
U MapKepom.

Henonyctumo HaHeceHWe LuapanuH Unu HaapesoB Ha NOBEPXHOCTU TPYObI.

5.16 Pa3spesky Tpyb cnegyeT npon3BoauTb COrMacHO pa3MeTke HOXHuuamu, nog yrnom 90° k ocu TpyObl, He fonyckas
cMATUS TPYyObl 1 06pa3oBaHus 3ayceHueB. OTKNOHEHUE NOCKOCTM pe3a He AOSHKHO NpeBblwaTth 5°.

Ons ycTpaHeHusi norpeluHocTeN TOPLOB TpyG HEOGXOAMMO OCYLLECTBNSATH KAanMGPOBKY KOHLOB TPYO C MOMOLLbIO
pa3sepTku. OBanbHOCTb TOPLOB TPy6 AormkHa GbiTe He Gonee 1%.

COEOUHEHUE TPYB U NPUCOEOUHEHUE K APMATYPE



5.17 BapuaHT coeamHeHnsi ¢ 06KUMHOW rankon COCTOUT U3 CrieayoLmnX onepauui:

- ons narnba Tpy6el ¢ ¥ <5 dH (HapyXHbIi AnameTp) He0O6X0ANMO NPUMEHSATL MPYXKUHY;
- NCNonb3ys NPYXMHY, BbINPAMUTL NULLHUE UCKPMBREHWUS TpyObl (MpnbnuantensHo 150-160 mm);
- cneumanbHbIMU HOXHULAMK 06pe3aTb Tpyby noa yrnom 90° kK ocu TpyObl;

- obpaboTaTtb NOBEPXHOCTb TPYObI kanMbpoBaHHON pa3BepTKoM (CHaYana CTOpoHOM 1 Ha rnybuHY pUCKU Ha HapYXHOW
NOBEPXHOCTN pPa3BepTKN, 3aTEM CTOPOHON 2 CHATb BHYTPEHHIO dhacky);

- HageTb Ha TPyOy NaTyHHY 06XMMHYIO ranky;

- BPYYHYIO 3anpeccoBaTh COEAVHUTENBHBIV 3NeMEeHT A0 yrnopa Ha rnybuHy anst Tpy6 HapyXHbIM AuameTpoMm, mm: 16 - 8
MM; 20 - 10 mm, 25 - 12 mm.

CoeavHeHve Tpybbl C hacoHHbIMM AeTansMu, UMEeoLMMU HapYXHYI0 pe3bby, OCyLecTBRASEeTCs Mo conpsiraembiM
NOBEPXHOCTAM AeTanen 6e3 ynnoTHeHnst pe3asb0BON ranku.

[ns npucoeavHeHnsa TpyG K AeTansm, MMEKLWUM BHYTPEHHIO pe3blby, HeobxoanMo Mcnonb3oBaTb HUMNENb C
ynnoTHeHeM pe3bboBon YacTu.

5.18 [ins npucoednHeHns K npubopam, MMeIoLUM BHYTPEHHIO pe3bly, MOXHO NPUMEHSITb COeAUHEHNE C OBXVMHON
raikom n 0GXXUMHbIM KOMNbLOM C YNIOTHEHMEM pe3bboBoW YacTu (pUcyHok 16).

e

1 - meTannononuvepHas Tpy6a; 2 - o6xkmmHas raika; 3 - paspesHoe 06X1MHoe ynpyroe KonbLo;
4 - coegnHUTENbHAasA BCTaBKa C HapyXXHOW pe3bbon

PucyHok 16 - CoegnHeHne ¢ 00XMMHON raikon 1 0GXUMHBIM KOSbLIOM

5.19 YnnoTHeHne pe3bO0oBbIX COEAMHEHUIA CO CTanbHLIMKU TpyGonpoBoAaMmM 1 apMaTypoil MOXET ObITb OCYLLECTBIEHO
NbHSHOW NpAablo, neHTon ®YM unu nobbiM ApYrM YNNoTHUTENbHBIM MaTepuarnom.

5.20 YcTaHoBKa coeMHUTENBHON AeTanu ¢ 0GX1MHON BTynkow (MpunoxeHuve M) BeINONHAETCA cneaytowmm obpasom:

- CHATb hbacky noga yrnom 45° no BHyTPEHHEN NOBEPXHOCTM TopLa TpyObl;

- HaOeTb Ha TpyOy OOXMMHYIO BTYMIKY;

- HageTb Ha WTyLep cCoeaUHUTENbHON AeTanu HaKUAHYI raiky U ynnoTHUTENbHOE KOrbLO;

- YCTaHOBUTb LWITYLEp B TPYOy C MOMOLLbIO NPUCNOCOONEHNs;

- HaTAHYTb Ha TPYOY CO LUTYLLEPOM BTYIKY;



- BbIHYTb TpYGY M3 NpucnocobneHus;

- obxaTb BTYIKy Ha Tpybe ¢ nomoLLbio npucnocobnenns ans obkaTku, BbiHyTb TPYOY 13 npMcnocobneHuns.

KPEMJIEHUE TPYBOMNPOBOAOB

5.21 PacctaHoBka KpenneHuin MeTannononMMmepHbIXx TpyOonpoBOAOB OCYLLECTBRSIETCS Takum obpasom, 4TOObI
UCKNIOYUTL NpefenbHO [ONYyCTUMbIE HampshkeHust B Matepuane Tpybbl OT NUMHENHbIX TemnepaTypHbIX YAJMHEHWUI
Tpybonposoaa.

5.22 PaccTosiHue Mexay KpenneHnsmu cnegyeT npuHMmaTth cornacHo Tabnuue 6.

Tabnuua 6

B munnumetpax

HapyxHbIi guameTp PaccTosHue mexay CKonb3AWMMmM KpeneHnsMm
TPyObI
npu ropu3oHTanNbHOM NPOKNaaKe npv BEpTMKamnbHOWM NpoKnaake
Jo 16 500 1000* 1000 2000*
20 500 1000* 1000 2000*
25 750 1000* 1200 2000*
32 1000* 2400*
40 1000* 2400*
50 1000* 3000
*Ons Tpy6 "METANON"

Heob6xogumo npegycMmatpuBaTtb KpensieHne Ha NnoBopoTax N OTBETBIIEHUAX prGOHDOBO/J,OB.

5.23 PacnpegenutenbHble KOMMEKTOPbI U 3anopHO-perynupyiowyo apmaTypy crnegyeT 3akpennsTbe C MOMOLLbI
CaMOCTOATENbHbIX HEMOABWXHBLIX KPEMNEHUA Ans yCTpaHeHWs nepefjadn ycunuii Ha TpybonpoBog B npouecce
aKcnnyataumm.

5.24 [Insa 3akpenneHus Tpyd pekomeHayeTcs NPUMEHSITb U3AENUsi CornacHo KaTtanoram cvpM - u3rotoButenen Tpyo
UMM WHbIE OMOpbl, NPUMEHsIEMblE AN NnacTMaccoBbix TpyO. Bo3MoXHble cnocobbl KpenneHusi npeacTaBrieHbl Ha
pucyHkax 17, 18.




1 - Tpy6a; 2 - ukcatop; 3 - XomMyT; 4 - Wypyn (a0bens)

PucyHok 17 - KpenneHue Tpyb k cTeHam v neperopoakam
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1 - xomyT; 2 - Tpy6a; 3 - Msirkasi npoknazgka; 4 - Tennonsonsauus;
5 - 6onT; 6 - ranka; 7 - noaBecka; 8 - KpOHLUTENH

PucyHok 18 - Kpennenue Tpybonposoaos

NCMNbITAHUE CUCTEMbI OTOIMJIEHUA

5.25 lNMocne BbINONHEHWS MOHTaXHbIX paboT cnegyeT NPOBECTU UCMbITAHNE CUCTEMbI HA FePMETUYHOCTB NPY AaBIeHNnK,
npesbiwatowem paboyee B 1,5 pasa, Ho He meHee 0,6 Mla, npn NOCTOAHHOW TemnepaType BoAbl.

5.26 Mpu nogroToBUTENBHBIX paboTax nepen rmapaBINYECKUM UCTbITAHUEM CUCTEMbI HEOOXOAUMO:

- OTKNMKOYUTb (BpeMeHHO CHﬂTb) npenoxpaHnTenbHbie KnanaHbl, perynuMpoBOYHble KnanaHbl, AaT4YukKn U Op., ecnn
gonyctuMmoe gaBneHune yKaSaHHOVI apMaTypbl MeHbLLE BEJTUYNHbI I'IpO6HOFO nasneHus no 5.25;

- OTKIIOYEHHbIE 3MEeMEHTbI 3aMEHUTL 3arfyLuKaMu Uy 3anopHbIMU KnanaHamu, AonycTUMoe AaBreHne Anst KOTopbIX
Gonblue BenUYnHbI NpoBHOro AaBneHus:;

- MOAKITHOYMTL K CUCTEME MAHOMETP C TOYHOCTLIO namepenus 0,01 MMa.

5.27 Cwuctemy crnepyeT 3anofiHATb BOZOW MeAneHHO NMpU OTKPbITbIX BO34YXOCMYCKHBIX YCTPOMUCTBaxX BO U3bexaHue
06pa3oBaHus BO34YLLIHbIX NPOGOK.

5.28 MapaBnuyeckne UCTbITaHUs HeOGXOAMMO NPOBOAMUTL MPU NOCTOSIHHOM TemnepaType B [iBa 3Tana:

1-in atan - B TevyeHne 30 MUH ABaxabl NOOHWMATL AABIEHWE OO pPacyeTHOW BeNUYMHbI Yepe3 kaxable 10 muH. B
nocneaytowue 30 MMH NageHne gaBneHnsa B cucTemMe He JOSMKHO npesbiwaTb 0,06 MlMa;



2-i 3Tan - B nocnegywouwme 2 4 nageHve gaeneHus (0T OaBreHusl, JOCTUIHYTOro Ha 1-m aTane) He OOMKHO ObiTb
bonbLe, Yem Ha 0,02 MlMa.

5.29 TlngpaBnuyeckoe WCMbITAHUE CUCTEMbI HAaronbHOrO OTOMSIEHNA HeobxoaMMO NPOBOAWTL A0  3anUBKM
TpybonpoBoaoB 6eTOHOM (pacTBOPOM).

5.30 TennoBoe ncnblTaHWE HaMONbHbLIX CUCTEM OTOMMEHUs M3 MeTanfononumepHbix Tpyb criegyeT ocyllecTBnaTb
nocrne Toro, kak 6eToH OKoHYaTenbHO 3aTBepaeeT, T.e. yepe3 20-28 aH. VcnbiTaHua cnegyeT HaunHaTb ¢ TemnepaTypbl
TennoHocutena 25 °C ¢ exeaHeBHbIM YyBenuyeHneM TemnepaTypbl Ha 5°C go Tex nop, noka oHa He 6yget
COOTBETCTBOBATb NPOEKTHON BENNYMHE.

PEMOHTHbIE PABOTbI

5.31 Cnecapuv-CaHTEXHUKM, MPOU3BOASALLME  PEMOHT, AOMKHbl ObiTb  O3HAKOMMEHbl CO  CBOMCTBaMM
MeTannononuMMepHbix TPyO u TexHonornemn nx obpaboTku.

5.32 lNpun 3ameHe Tpyd BO BpeMsi peMOHTa He JoMyckaeTcs CTaBUTb TPyObl MeHbLUEero AuameTpa, YeM 3aMeHsieMble
TpyObl.

5.33 B cnyuyae noBpexgeHuns yyacTka Tpybonposoga LienecoobpasHo Bbipe3aTb MOBPEXAEHHbIM yyacToK. 3ameHa
Npou3BoANTCA C MOMOLLbI OTpe3ka TPybObl HYXXHOM ANWHbI, coeguHsemMoro ¢ TpybonpoBoAoM  cneunanbHbIMU
coeguHuTenbHbIMKM AeTanamu. [oBpexaeHHbIN y4acTok TpyObl MOHTMPYETCS Npy MOMOLLM 2 COeQUHEHWU C HaKUOHOW
ravkon 4yepes HUMMenb C ynrnoTHEHVWEM pPe3bbOoBOM 4acTuM UMM ABYXCTOPOHHUX COEAMHEHWUA C OOXMMHOW ramkon u
0GXMMHBIM KOMbLOM 6e3 ynnotHeHus pe3bboBon YacTu.

5.34 lNpw npoBeeHNM CBAPOYHbIX UMM NHBIX OrHEBbLIX paGOT B MeCTax BO3MOXHOIo TepMmn4ecKkoro nnm mexaHm4eckoro
noBpexaeHuna pr6 HeobxoaMMo cTaBUTb orpaxaeHusa.

5.35 [Ina O4YMCTKM HapYXHOW MNOBEPXHOCTW TpyD credyeT MPUMEHATb martepwarn, UCKIIYaloWwuii MexaHnyeckme
NOBPEXAEHUS.

5.36 lNMpu 3amep3aHuun cuctembl Hanuume Npobok B Tpybe MOXHO onpeaenuTb Mo MECTHOMY YBENUYEHWIO anameTpa
(pacwwmpennto) Tpybbl Uy NO CNOK MHEs U NbAa Ha noBepxHocTu. lNMporpeBaTe TpyOy criedqyeT TennbiM BO34YXOM WM
ropsyen Bogow Temnepatypoi go 90 °C. Kateropuyecku sanpellaetcs MCNofb30BaTb OTKPbITOE Niams U 06CTyKnBaTh
Tpy6bl MonoTkoMm. Mpu NepBoVi BO3MOXHOCTMW CrieAyeT 3aMeHUTb NOBPEXAEHHbIN OTPE30K TPyObI.

5.37 MNpn ocnabneHun 3agenku mexay Tpybou M runb3oi, NPOXOAsLeiR 4epe3 CTPOUTENbHbIE KOHCTPYKLMU,
HeobXxoaMMO €€ ynnoTHUTb rePMETUKOM U3 HEFOPHOYNX MaTepuasos.

6 TPEBOBAHUA TEXHUKU BE3OMNMACHOCTU

6.1 lMpnM MOHTaXe CUCTEM OTOMNEHUA U3 METaNONOANMEPHbLIX pr6 cnenyet cobnogatb Tpe6OBaHVI$| TEXHUKN
6e3onacHoOCTU B cTpouTenbCcTBe No ,El,eIZCTBy}OLLI,eIZ HOPMaTMBHOW OOKyMeHTauunn.

6.2 lMpu 3aroToBUTENBHOM MPOM3BOACTBE U MOHTaXe 3anpellaeTcsi NPOoM3BOAWTL ANEKTPOCBapOYHble paboTbl Ha
paccToAHMKN OT METaNONONMMEPHBIX TPYD MeHee 2 M.

MeTannononmmeprle pr6b| OTHOCATCA K KaTeropun ropr4ux, TpygHoBOCMIaMeHAeMbIX mMaTtepuanos. Cpe,CI,CTBa
noXxapoTyLweHua - pacnblnieHHaa Boaa, neHa, Necok, Kowma.

6.3 MeTtannononumepHsie pr6bl B npouecce MOHTa)Xa W JKcnnyaTtauunm He BblAeNnAT B OKpyXaluwlyrk cpeny
TOKCUYHbIX BELEeCTB 1 HEe OKa3blBalOT BpEOHOro BJIMAHNA Ha OpraHM3mM 4enioBeka npun HenocpeacTtsBeHHOM KOHTaKTe.

6.4 MoHTax MeTannononuMepHbiXx TPyO [OOMKHbI MPOBOAUTL Crecapu-CaHTEXHUKKW, MpoLlelune cheumanbHoe
00y4yeHne 1 03HaKOMIIEHHbIE CO crnelmndukon 0bpaboTkm Takux Tpyo.

Pa6oTbl no MOHTaXy BHYTPEHHUX CUCTEM OTONMEeHNA N3 3TUX TPY6 paspeliaeTca nNpon3BoAnTb TOJSIbKO UCMpPaBHbIM
MHCTPYMEHTOM, Npu cobnogeHnn YCHOBMVI ero akcnnyartauuu.



6.5 M'magpaBnuyeckoe MCnbiTaHNe CUCTEM creayeT NPoOu3BOAMTbL B NPUCYTCTBUM MacTepa vnu npomsBoauTens pa60T.
Cnecapm, npoBoadAlne ncnblTaHnAa, OO0JMKHbl HAXOOUTLCA B 0e3onacHbIX MecTax Ha cnyyam BblOMBaHMSA 3arnyLlek.

NPUNOXEHUE A

TEXHUYECKUE XAPAKTEPUCTUKU METAJIJIONOJIMMEPHbIX TPYB

Ta6bnuua A.1 - CopTaMmeHT 1 macca MeTanyonosiMMepHbIX TPyo

B munnumeTtpax

N MNarotoBuTens, HomuHanbHbIM gnameTp TonwmHa TonwmHa TeopeTunyeckas
n.n.| HOpPMaTMBHO-TEXHUYECKas CTEHKU C antoMMH1eBOMN mMacca 1 M
OOKYMEHTaLUWs, NOCTaBLUUK Jonyckom donbrn ¢ ONWHBI, KF
O0MyCcKOM
BHYTPEHHUIN C | Hapy>XHbIW C
O0MyCKOM [0MyCcKOM
1 |HUKUMT (Poccus), 032 16+0,3 +0.15 +0,01 0,095
( ) 12 2,0 -0.1 O’Z—U,UE
TY 2248-004-07629379-97 0.2 25+0,3 +0.2 0,2+0,01 0,2
20 _0‘1 2,5 _011
2 |AO "Kayuyk-nnact" (Poccus), 10-0,2 14+0,15 5 O+l:l.25 0,240,02 0,092
V008
TY 2248-001-29325094-97, 12-0,2 16+0,15 20 40,25 0,2+0,02 0,105
Y005
3AO "TeHTa" (Poccus) 14-0,2 18+0,15 +0.25 0,2+0,02 0,128
2,0 g5
H,2 +1,25
1610 20+0,15 2.25%% 0,24+0,02 0,150
+1.2 25+0,20 40,25 0,24+0,02 0,204
20 g2 2,5 s
3 |TOO HMMN "BnagB34" 12 16,0£0,3 2,25+0,2 0,5+0,04 0,125
Poccus) - noctaBLuk 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 4,80+0,3 0,8+0,04 0,985
60 76,0+0,3 5,20+0,3 1,0+0,04 1,480
Ta6nuua A.2 - OcHOBHbIe (pU3NKO-MexXaHUUYeCKue rnokasartenm
MeTannonosfiMMepHbIX Tpyo
N n.n. lNokasaTtenun EpnHunua 3Ha4yeHue
M3mMepeHus
1 |KoadhdumumeHT TennonpoBogHOCTM Bt/m - K 0,45
2 |KoathduumMeHT NMHENHOro paclunpeHns 1/°C 2510 -5
3 | KoadhunumneHT aKkBMBaNEHTHOW paBHOMEPHO-3€PHUCTON MM 0,01
LLIEPOXOBATOCTU
4 | MpoYHOCTb KOMbLIEBbIX 06pa3LOB Npy pa3pbiBe B NONEPEYHOM H
HanpaBneHuu, He MeHee anga Tpyb pa3amepamu, MM:
10-14 2100
12-16 2400
14-18 2400




16-20
20-25

5 |Mi3aMeHeHue gnuHbl nocne nporpesa npu Temnepatype (120-3)

°C B Te4eHue (60+1) muH

6 |CToMKOCTb NPU NOCTOSAHHOM BHYTpPEHHeM AasneHun (6es
paspyLueHuin) npu TemnepaTtype, °C:
20 - B TeyeHne 14

9% " " 1y
9% " " 100 4
95 " " 1000 v

% He bonee

MMa

2400
2400

4,5
1,8
1,6
14

NMPUNOXEHUE b

r’MAPABJIMMECKUE XAPAKTEPUCTUKU

METAJIJTOMNOJNIMMEPHbLIX TPYB

Ta6bnuua B.1 - 'mgpaBnuyeckne xapakTepucTUKu MeTansionosiMmMepHbIX Tpyo
npu ko3 cpuumeHTe wepoxosaroctu 0,01 mm. Temnepartypa
TennoHocutens 80 °C

MoTtepu
naBneHs OnameTp Tpybonposoaa '5113 'Illd:[-[? MM
Ha TpeHne
R, Ma/m
10/14 12/16 14/18 16/20 20/25

CkopocTtb | Pacxo | CkopocTb | Pacxop | CkopocTth | Pacxoa | CkopocTb | Pacxog | CkopocTh | Pacxon
OBUXEHUS! a OBVDKEHUSI | TEMMO- | ABWXKEHUS | TEMMO- | ABWKEHUS | TENMO- | ABWXEHUS | Tenno-

Tenno- | Tenno-| Tenno- HOCU- | TENMOHO- | HOCU- Tenmno- HoCcK- Tenno- HoCK-

HOCUTENS | HOCK- | HOocuTens | Tens cuTens Tens | HocuTensi | Tens | HocuTens | Tens

Y lc rena | [, m/c @, nM v m/c @, ni V= m/c , ni V= m/c &, ni

G, nM

0,49 0,01 5,40 0,010 6,64 0,010 11,25
0,98 0,010 2,65 0,010 3,95 0,01 5,40 0,020 13,27 0,020 22,50
1,96 0,020 5,29 0,020 7,90 0,02 10,79 0,030 19,91 0,030 33,74
3,92 0,030 7,94 0,030 11,84 0,04 21,59 0,040 26,55 0,050 56,24
5,88 0,040 10,58 0,040 15,79 0,05 26,99 0,060 39,82 0,070 78,73
7,84 0,040 10,58 0,050 19,74 0,06 32,38 0,070 46,46 0,080 89,98
9,81 0,050 13,23 0,060 23,69 0,07 37,78 0,080 53,10 0,100 112,48
19,62 0,080 21,16 0,100 39,48 0,11 59,37 0,120 79,64 0,150 168,71
39,23 0,130 34,39 0,150 59,22 0,17 91,76 0,180 119,47 0,220 247,45
58,84 0,160 42,32 0,190 75,02 0,21 113,35 0,230 152,65 0,280 314,93
78,45 0,190 50,26 0,220 86,86 0,25 134,94 0,270 179,20 0,330 371,17
98,06 0,220 58,20 0,250 98,71 0,28 151,13 0,310 205,75 0,370 416,16
117,68 0,240 63,49 0,280 110,55 0,31 167,32 0,340 225,66 0,410 461,15
137,29 0,260 68,78 0,310 122,40 0,34 183,51 0,370 245,57 0,450 506,14
156,90 0,280 74,07 0,330 130,29 0,37 199,71 0,400 265,48 0,480 539,88
176,52 0,300 79,36 0,350 138,19 0,40 215,90 0,430 285,39 0,520 584,87
196,13 0,320 84,65 0,380 150,03 0,42 226,69 0,450 298,67 0,550 618,62
215,74 0,340 89,94 0,400 157,93 0,44 237,49 0,480 318,58 0,580 652,36
235,36 0,360 95,23 0,420 165,83 0,47 253,68 0,500 331,85 0,600 674,85
254,97 0,380 100,52 0,440 173,72 0,49 264,47 0,520 345,13 0,630 708,60
274,58 0,390 |103,17| 0,450 177,67 0,51 275,27 0,550 365,04 0,660 742,34
294,20 0,410 |108,46| 0,470 185,57 0,53 286,06 0,570 378,31 0,680 764,83
313,81 0,420 |111,10| 0,490 193,47 0,55 296,86 0,590 391,58 0,710 798,58
333,42 0,440 |116,39| 0,510 201,36 0,57 307,65 0,610 404,86 0,730 821,07
353,04 0,450 119,04 0,520 205,31 0,58 313,05 0,630 418,13 0,760 854,81
372,65 0,470 124,33 0,540 213,21 0,60 323,85 0,650 431,41 0,780 877,31




392,26
411,88
431,49
451,10
470,72
490,33
509,94
529,56
549,17
568,78
588,40
608,01
627,62
647,24
666,85
686,47
706,08
725,69
745,31
764,92
784,54
804,15
829,76
843,38
862,99
882,60
902,22
921,83
941,44
961,06
980,67
1019,90
1059,12
1098,35
1137,58
1176,80
1216,03
1255,26
1294,48
1333,71
1372,94
1412,16
1451,39
1490,62
1529,84
1569,07
1600,30
1647,52
1686,75
1725,98
1765,21
1804,43
1843,66
1882,89
1922,11
1961,34
2010,37
2059,41
2108,44
2157,47
2206,51
2255,54
2304,57
2353,61
2402,64

0,480
0,490
0,510
0,520
0,530
0,540
0,560
0,570
0,580
0,590
0,600
0,610
0,630
0,640
0,650
0,660
0,670
0,680
0,690
0,700
0,710
0,720
0,730
0,740
0,750
0,760
0,770
0,770
0,780
0,790
0,800
0,820
0,840
0,850
0,870
0,890
0,900
0,920
0,930
0,950
0,970
0,980
1,000
1,010
1,030
1,040
1,050
1,070
1,080
1,100
1,110
1,120
1,140
1,150
1,160
1,170
1,190
1,210
1,220
1,240
1,250
1,270
1,280
1,300
1,310

126,97
129,62
134,91
137,56
140,20
142,85
148,14
150,78
153,43
156,07
158,72
161,36
166,65
169,30
171,94
174,59
177,23
179,88
182,53
185,17
187,82
190,46
193,11
195,75
198,40
201,04
203,69
203,69
206,33
208,98
211,62
216,91
222,20
224,85
230,14
235,43
238,08
243,37
246,01
251,30
256,59
259,24
264,53
267,17
272,47
275,11
277,76
283,05
285,69
290,98
293,63
296,27
301,56
304,21
306,85
309,50
314,79
320,08
322,73
328,02
330,66
335,95
338,60
343,89
346,53

0,560
0,570
0,590
0,600
0,610
0,630
0,640
0,660
0,670
0,680
0,700
0,710
0,720
0,730
0,750
0,760
0,770
0,780
0,790
0,800
0,820
0,830
0,840
0,850
0,860
0,870
0,880
0,890
0,900
0,910
0,920
0,940
0,960
0,980
1,000
1,020
1,040
1,060
1,080
1,090
1,110
1,130
1,140
1,160
1,180
1,190
1,210
1,230
1,240
1,260
1,270
1,290
1,300
1,320
1,330
1,350
1,370
1,390
1,400
1,420
1,440
1,460
1,470
1,490
1,510

221,10
225,05
232,95
236,90
240,84
248,74
252,69
260,59
264,53
268,48
276,38
280,33
284,28
288,22
296,12
300,07
304,02
307,97
311,91
315,86
323,76
327,71
331,65
335,60
339,55
343,50
347,45
351,40
355,34
359,29
363,24
371,14
379,03
386,93
394,83
402,72
410,62
418,52
426,41
430,36
438,26
446,15
450,10
458,00
465,90
469,84
477,74
485,64
489,59
497,48
501,43
509,33
513,28
521,17
525,12
533,02
540,91
548,81
552,76
560,65
568,55
576,45
580,40
588,29
596,19

0,62
0,64
0,65
0,67
0,69
0,70
0,72
0,73
0,75
0,76
0,78
0,79
0,80
0,82
0,83
0,85
0,86
0,87
0,88
0,90
0,91
0,92
0,93
0,95
0,96
0,97
0,98
0,99
1,01
1,02
1,03
1,05
1,07
1,09
1,12
1,14
1,16
1,18
1,20
1,22
1,24
1,26
1,27
1,29
1,31
1,33
1,35
1,37
1,38
1,40
1,42
1,43
1,45
1,47
1,48
1,50
1,52
1,54
1,56
1,58
1,60
1,62
1,64
1,66
1,68

334,64
345,44
350,83
361,63
372,42
377,82
388,62
394,01
404,81
410,21
421,00
426,40
431,80
442,59
447,99
458,78
464,18
469,58
474,98
485,77
491,17
496,56
501,96
512,76
518,15
523,55
528,95
534,35
545,14
550,54
555,94
566,73
577,53
588,32
604,51
615,31
626,10
636,90
647,65
658,49
669,28
680,08
685,48
696,27
707,07
717,86
728,66
739,45
744,85
755,64
766,44
771,83
782,63
793,42
798,82
809,62
820,41
831,21
842,00
852,80
863,59
874,39
885,18
895,98
906,77

0,670
0,690
0,700
0,720
0,740
0,750
0,770
0,790
0,800
0,820
0,830
0,850
0,860
0,880
0,890
0,910
0,920
0,940
0,950
0,960
0,980
0,990
1,000
1,020
1,030
1,040
1,060
1,070
1,080
1,090
1,100
1,130
1,150
1,170
1,200
1,220
1,240
1,260
1,280
1,310
1,330
1,350
1,370
1,390
1,410
1,430
1,450
1,460
1,480
1,500
1,520
1,540
1,560
1,570
1,590
1,610
1,630
1,650
1,670
1,700
1,720
1,740
1,760
1,780
1,800

444,68
457,95
464,59
477,87
491,14
497,78
511,05
524,32
530,96
544,24
550,87
564,15
570,78
584,06
590,69
603,97
610,61
623,88
630,52
637,15
650,43
657,06
663,70
676,98
683,61
690,25
703,52
710,16
716,80
723,44
730,07
749,98
763,26
776,53
796,44
809,72
822,99
836,26
849,54
869,45
882,72
896,00
909,27
922,55
935,82
949,09
962,37
969,00
982,28
995,55
1008,83
1022,10
1035,38
1042,01
1055,29
1068,56
1081,83
1095,11
1108,38
1128,29
1141,57
1154,84
1168,12
1181,39
1194,66

0,800
0,820
0,840
0,870
0,890
0,910
0,930
0,940
0,960
0,980
1,000
1,020
1,040
1,050
1,070
1,090
1,110
1,120
1,140
1,150
1,170
1,190
1,200
1,220
1,230
1,250
1,260
1,280
1,290
1,310
1,320
1,350
1,380
1,410
1,430
1,460
1,480
1,510
1,540
1,560
1,590
1,610
1,630
1,660
1,680
1,700
1,730
1,750
1,770
1,790
1,820
1,840
1,860
1,880
1,900
1,920
1,950
1,970
2,000
2,020
2,050
2,070
2,100
2,120
2,140

899,80

922,30

944,79

978,54

1001,03
1023,53
1046,02
1057,27
1079,76
1102,26
1124,76
1147,25
1169,75
1180,99
1203,49
1225,98
1248,48
1259,73
1282,22
1293,47
1315,96
1338,46
1349,71
1372,20
1383,45
1405,94
1417,19
1439,69
1450,93
1473,43
1484,68
1518,42
1552,16
1585,90
1608,40
1642,14
1664,64
1698,38
1732,12
1754,62
1788,36
1810,86
1833,35
1867,09
1889,59
1912,08
1945,83
1968,32
1990,82
2013,31
2047,05
2069,55
2092,04
211454
2137,03
2159,53
2193,27
2215,77
224951
2272,01
2305,75
2328,24
2361,99
2384,48
2406,98




2451,67
2500,71
2549,74
2598,77
264781
2696,84
2745,88
2794,91
2843,94
2892,98
294201
2991,04
3040,08
3089,11
3138,14
3187,18
3236,21
3285,24
3334,28
3383,31
3432,34
3481,38
3530,41
3579,44
3628,48
3677,51
3726,55
3775,58
3824,61
3873,65
3922,68
4020,75
4118,81
4216,88
4314,95
4413,01
4511,08
4609,15
4707,22
4805,28
4903,35
5001,42
5099,48
5197,55
5295,62
5393,68
5491,75
5589,82
5687,89
5785,95
5884,02
5982,09
6080,15
6178,22
6276,29
6374,35
6472,42
6570,49
6668,56
6766,62
6864,69
6962,76
7060,82
7158,90
7256,96

1,330
1,340
1,360
1,370
1,380
1,400
1,410
1,430
1,440
1,450
1,470
1,480
1,490
1,510
1,520
1,530
1,540
1,560
1,570
1,580
1,590
1,610
1,620
1,630
1,640
1,660
1,670
1,680
1,690
1,700
1,710
1,740
1,760
1,780
1,810
1,830
1,850
1,870
1,890
1,910
1,930
1,960
1,980
2,000
2,020
2,040
2,060
2,080
2,100
2,120
2,130
2,150
2,170
2,190
2,210
2,230
2,250
2,270
2,280
2,300
2,320
2,340
2,360
2,370
2,390

351,82
354,47
359,76
362,41
365,05
370,34
372,99
378,28
380,92
383,57
388,86
391,50
394,15
399,44
402,08
404,73
407,38
412,67
415,31
417,96
420,60
425,89
428,54
431,18
433,83
439,12
441,76
444,41
447,05
449,70
452,35
460,28
465,57
470,86
478,80
484,09
489,38
494,67
499,96
505,25
510,54
518,48
523,77
529,06
534,35
539,64
544,93
550,22
555,51
560,80
563,45
568,74
574,03
579,32
584,61
589,90
595,19
600,48
603,13
608,42
613,71
619,00
624,29
626,93
632,23

1,520
1,540
1,560
1,570
1,590
1,600
1,620
1,640
1,650
1,670
1,680
1,700
1,710
1,730
1,740
1,760
1,770
1,790
1,800
1,810
1,830
1,840
1,860
1,870
1,880
1,900
1,910
1,920
1,940
1,950
1,960
1,990
2,020
2,040
2,070
2,090
2,120
2,140
2,170
2,190
2,220
2,240
2,260
2,290
2,310
2,330
2,360
2,380
2,400
2,420
2,440
2,470
2,490
2,510
2,530
2,550
2,570
2,590
2,610
2,630
2,650
2,680
2,700
2,720
2,740

600,14
608,09
615,93
619,88
627,78
631,72
639,62
647,52
651,46
659,36
663,31
671,21
675,15
683,05
687,00
694,90
698,84
706,74
710,69
714,64
722,53
726,48
734,38
738,33
742,28
750,17
754,12
758,07
765,96
769,91
773,86
785,71
795,55
805,45
817,29
825,19
837,03
844,93
856,78
864,67
876,52
884,41
892,31
904,15
912,05
919,95
931,79
939,69
947,59
955,48
963,38
975,22
983,12
991,02
998,91
1006,81
1014,71
1022,60
1030,50
1038,40
1046,29
1058,14
1066,03
1073,93
1081,83

1,69
1,71
1,73
1,75
1,77
1,78
1,80
1,82
1,84
1,85
1,87
1,89
1,90
1,92
1,94
1,95
1,97
1,98
2,00
2,02
2,03
2,05
32,06*
2,08
2,09
2,11
2,12
2,14
2,15
2,17
2,18
2,22
2,24
2,27
2,30
2,33
2,35
2,38
2,41
2,43
2,46
2,49
2,51
2,54
2,56
2,59
2,62
2,64
2,66
2,69
2,71
2,74
2,76
2,79
2,81
2,83
2,86
2,88
2,90
2,92
2,95
2,97
2,99
3,00

912,17

922,96

933,76

944,55

955,35

960,75

971,54

982,34

993,13

998,53

1009,32
1020,12
1025,51
1036,31
1047,10
1052,50
1063,30
1068,69
1079,49
1090,28
1095,68
1106,48
1111,87
1122,67
1128,07
1138,86
1144,26
1155,05
1160,45
1171,25
1176,64
1192,84
1209,03
1225,22
1241,41
1257,60
1268,40
1284,59
1300,78
1311,58
1327,77
1343,96
1354,76
1370,95
1381,75
1397,94
1414,13
1424,93
1435,72
1451,91
1462,71
1478,90
1489,69
1505,89
1516,68
1527,48
1543,67
1554,46
1565,26
1576,05
1592,25
1603,04
1613,84
1619,23

1,820
1,840
1,860
1,870
1,890
1,910
1,930
1,950
1,970
1,990
2,000
2,020
2,040
2,060
2,070
2,090
2,110
2,130
2,140
2,160
2,180
2,190
2,210
2,230
2,240
2,260
2,280
2,290
2,310
2,320
2,340
2,370
2,400
2,430
2,460
2,490
2,520
2,550
2,580
2,610
2,640
2,660
2,690
2,720
2,750
2,770
2,800
2,830
2,850
2,880
2,910
2,930
2,960
2,980
3,000

1207,94
1221,21
1234,49
1241,12
1254,40
1267,67
1280,94
1294,22
1307,49
1320,77
1327,40
1340,68
1353,95
1367,23
1373,86
1387,14
1400,41
1413,69
1420,32
1433,60
1446,87
1453,51
1466,78
1480,06
1486,69
1499,97
1513,24
1519,88
1533,15
1539,79
1553,06
1572,97
1592,88
1612,80
1632,71
1652,62
1672,53
1692,44
1712,35
1732,26
1752,17
1765,45
1785,36
1805,27
1825,18
1838,45
1858,37
1878,28
1891,55
1911,46
1931,37
1944,65
1964,56
1977,83
1991,11

2,170
2,190
2,210
2,240
2,260
2,280
2,300
2,320
2,350
2,370
2,390
2,410
2,430
2,450
2,470
2,490
2,510
2,530
2,550
2,570
2,590
2,610
2,630
2,650
2,670
2,690
2,710
2,730
2,750
2,770
2,790
2,820
2,860
2,900
2,930
2,970
3,000

2440,72
2463,21
248571
2519,45
2541,95
2564.,44
2586,94
2609,43
2643,17
2665,67
2688,16
2710,66
2733,15
2755,65
2778,15
2800,64
2823,14
2845,63
2868,13
2890,62
2913,12
2935,61
2958,11
2980,60
3003,10
3025,59
3048,09
3070,58
3093,08
3115,57
3138,07
3171,81
3216,80
3261,79
3295,53
3340,52
3374,27




7355,02
7453,09
7551,16
7649,23
7747,29
7845,36

2,410 |637,52| 2,750 |1085,77
2,420 |640,16| 2,770 |1093,67
2,440 |64545| 2,790 |1101,57
2,460 |650,74| 2,810 |[1109,46
2,480 |656,03| 2,830 |[1117,36
2490 658,68 2,850 |1125,26

* TekcT cooTBeTCTBYET opurnHany. Nprmedanne "Kogekc".

NMPUNOXEHUE B
COEOVUHUTENDBbHDLIE OETANU ONA MOHTAXA CUCTEM
Taobnuua B.1 - CoeaMHuTenbHbIe AeTanu AnNA MOHTaXa cuctem

M3 MeTannononumepHbix Tpyo no TY 2248-001-29325094-97,
TY 2248-004-07629379-97

N n.n. HanmeHoBaHWe 1 acku3 getanu Pa3mepbl, goonm, Mm
1 CoepnunHeHue ¢ 00XXNMMHON rankomn 1/2x1216
3/4x1620
1x2025
2 CoeanHeHne nepexogHoe ¢ 1/2x1014
00XXMMHOW rankom n 06XKNUMHBIM 3/4x1216
KOnbLIOM 1x1620
e
e
3 CoeauHeHne ¢ 06X1UMHoOW rarkon ans M22x1,5/10-14
TEPMOPEryNATOPOB
M22x1,5/12-16
M24x1,5/12-16
G3/4x10-14
G3/4x12-16
/ V;fnﬂ-’fﬂr H
...... ?‘-ﬁ
W"
4 [arika HakngHas naTyHHas 1014x3/8
1216x1/2
1620x3/4

2025x1




5 YronbHuk H 1/2
3/4
6 YronbHuk B 1/2
3/4
| H
. I—‘_
7 YronbHuk H-B 1/2
3/4
1
; |
8 YCTaHOBOYHbIN YTrOMbHUK 1/2
A |
—
1
—
9 TponHuk H 1/2
3/4
] 1
-
ol i =
i )"/; ‘“
10 TponHuk nepexogHon H 1x3/4x1
1 M~
|
11 TpoliHuk B 1/2

3/4




12 TpoWiHuk nepexogHon H-B-H 3/4x1/2x3/4
13 TPOMHWK NIIOCKMI C KPenneHmem 1/2

I

L )

|
14 TpOWHKWK YyrnoBoWn ¢ KpenneHvem 1/2

]| =
15 KpecTtoBuHa nepexoaHas 3/4x1/2
1x3/4
16 Hwnnens H 1/2
3/4
S 1

17 Hunnens nepexoaHomn 1/2x3/4

3/4x1




U

18 MydTa 1/2
3/4
Ty 1
19 MepexogHuk H-B 1/2
3/4
1
i
20 MepexogHuk nepexoaHon H-B 1/2x3/4
3/4x1
21 Barnywka H 1/2
3/4
1
22 3arnywka B 1/2
3/4
1
23 Pacnpegenutens G1-2x1/2




24 Konnektop R2
R3
R4
R5
R6
R7
R8
R9

R10

R11

R12

25 durkcaTop nnacTMaccoBbIn 10-14
OOVHapHbIN 12-16
16-20
20-25

26 20-25

Tabnuua B.2. - CoptameHT chutunros "METANON",
Bbinyckaembix TOO HIMM "BnapB34"

N n.n. HanmeHoBaHue 1 acku3 getanu Paamepbl, MM, atonm

A [5) C C1 a

1 KoneHo




12 12 31,2 | 312 25 25
15 15 33,2 | 33,2 29 29
20 20 38 38 35 35
26 26 46,5 | 46,5 43 43
32 32 62 62 56 56
40 40 67 67 63,5 63,5
KoneHo ¢ BHyTpeHHel pe3bbon
C
l -
m| A -—- s
-
A | -
' 0
B
]
12 1/2 31,2 22 25 26,8
15 1/2 33,2 24 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 46,5 30 43 37,8
32 5/4 62 37 56 50,8
40 3/2 67 48 63,5 58,5
KoneHo ¢ BHyTpeHHel pe3bbon yannmHeHHoe
C1 | yanusauHosa
g e
0 I
b
|
12 1/2 31,2 37 25 26,8
15 1/2 33,2 | 42,0 29 26,8
Mydpta
m| +Al— 612
Cc
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 BHYTpPeHHel pe3bboit




12 1/2 35,4 25 21,9
15 1/2 35,9 29 26,8
15 3/4 36,9 29 31,7
20 3/4 38,0 35 31,7
20 1 43,5 35 37,8
26 1 47,5 43 37,8
32 5/4 57,5 56 50,8
40 3/2 77,0 63,5 58,5
MydpTa c HapyéHOVI pe3bboi
o —1 A -0
| |
B
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
3arnywka
3]
A O
R
12 - 25,5 25 21,9
15 - 26,0 29 26,8
20 - 27,0 35 31,7
MydpTa-nepexoaHuk
c
I
®--r B
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 63,5 29
40 20 71,0 63,5 35
40 26 75,0 63,5 43
40 32 77,0 63,5 56




OkoHyaHue Tabnuupbl B.2

N n.n. HanmeHoBaHue n 3cku3 getanu Paamepbl, MM, oM
A b B C C1l a 0 B
9 TpONHMK "
[
™ —_ I_ . B
I ]
O
B
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 32 125,0 62,5 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 20 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 32 130,0 65,0 | 63,5 | 63,5 | 56
10 TpPOWHMK C BHYTPEHHEN pe3bboi
™
J— I_ - £t
o
=l B
i
c
12 12 1/2 62,4 22 25 25 -
15 15 1/2 64 21 29 29 -
15 15 1/2 64 31 29 29 -
20 20 3/4 80 24 35 35 -
20 20 1 88 29 35 35 -
26 26 1 93 31,5 43 43 -
40 40 1/2 110 38 63,5 | 63,5 -
40 40 3/4 120 43 63,5 | 63,5 -
40 40 1 125 50 63,5 | 63,5 -
40 40 5/4 130 60 63,5 | 63,5 -
40 40 3/2 140 70 63,5 | 63,5 -

MpumeyvaHusa

1 ®utnHrn ang Tpy6 BHYTPEeHHUM aAvameTpom Gonblie 32 MM MOryT GbITb BbINOMHEHbI U3 YyryHa, MOKPbLITOrO

TedrIoHOM.

2 CopTameHT pMTUHroB Ansi Tpyd BHYTpeHHUM gnametpom Gonblie 40 mm cnegyeT yTouHuts B TOO HIM

"BnagB31".

NPUNOXEHUE I




CNEUMAIIbHbBIE COEOUHUTEJIbHBIE AETAJIN

Ta6bnuua .1 - CopTaMeHT coeauMHUTENbHbIX AeTanen
Ana metannononumepHbix TPy no TY 2248-004-07629379-97

B munnumeTtpax

N n.n. HaumeHoBaHue n ackus getanu 1| L |Macca HasHaueHuve
@y o
1 |CoeagvHeHune WTyLEepHOe C HaKMaHOM 16 | G1/2- | 42 60 |[MpMMeHsieTcs B HanopHbIX cucteMmax
ranvikom n 0GX1UMHOW BTYNKOW B ¢ Temnepatypou Boabl 4o 90 °C u
nasnennem go 1 MMa ans
PYyha BTYNKa  WTyuep raidka npucoeavHeHnst K apMaType ¢
7 HapYy>XHOMN pe3bboi kK OTONUTENbHBIM
YIAOTHHTEABHA npuBopam
POKNANKA
— — i !
| —] U— S
Y
L
|l ———————————————————
2 |CoenuHeHuve LWITYLEPHOE C HAPYXKHON 16 | G1/2- | 43 48 | To xe, ansa npucoegnHeHuns K
pe3b60on 1 06XKMMHOW BTYFKOM B MydTOBOW apMaType v CTaHaapTHbIM
haCoHHbIM YacTsiM ¢ TpybHoW
Toyba BTYNKA WTyuep pe3bbo
B L

TeKkCT AOKyMEHTa CBEPEH MO:
othmumansHoe n3gaHue
Nocctpon Poccun -

M.: Tynunmn, 1998

CI 41-102-98 NMpoekTUpoBaHWe U MOHTaX TPYyOONpoBOAOB CUCTEM OTOMNJIEHUA C
MCNOJIb30BaHMEM MeTanfonofIMMepHbIX TPyo

Bua pokymeHTa:

Mucbmo MNocetpost Poccun o1 16.04.1998 N 13-220
Csoga npasun (CIM) ot 20.05.1998 N 41-102-98
Cogpl NpaBuIi N0 NPOEKTUPOBAHMUIO N CTPOUTENBCTBY
MpuHAaBwUM® opran: Mocctpon Poccun

Crartyc: [lenicTBytowni

Tun AOKYMeHTa: HOpMaTMBHO-TeXHMHECKMﬁ OOKYMEHT



Ony6nukoBaH: OduuynansHoe nspaHue, Nocctpon Poccum - M.: YT UMMM, 1998 rog

CcbinaeTtcs Ha

Ha Hero ccbinatoTcsa

O npumeHeHnn Tpyb 13 NonMMepHbIX MaTepuanos
Mucemo MNoceTtpost Pocenm o1 03.03.2003 N Al-1192/24

CI 31-106-2002 MNpoeKkTMpoBaHUe 1 CTPOUTENBLCTBO MHXEHEPHBLIX CUCTEM OOHOKBAPTUPHbIX XXUIbIX JOMOB
MoctaHoBneHue MNocctpost Poccun ot 14.02.2002 N 7

Ceog npasun (CI) ot 14.02.2002 N 31-106-2002

CBogbl NpaBuil N0 NPOEKTUPOBAHUIO N CTPOUTENBCTBY

TCH 41-302-2000 Mockosckor obnactu (TCH OBK-2000 MO) OTonneHue, BEHTUNSLUS U KOHAWLUOHUPOBaHNE
PacnopspkeHne Munmocobnctpos ot 04.09.2000 N 114

TCH oT1 04.09.2000 N OBK-2000 MO

TCH o1 04.09.2000 N 41-302-2000 MockoBckol obnactu

El YkasaTtenb HOpMaTMBHbIX JOKYMEHTOB MO CTPOUTENbLCTBY, AEACTBYIOLWMX HA Tepputopumn Poccuiickoin deaepaumm (no
cocTtosiHuio Ha 01.07.2004 r.)
NHopmaums, cnpaska ot 01.01.1996

TemaTukmn
CTponTenbCTBO U apxXuTeKTypa

NHxxeHepHoe ob6opynoBaHve 34aHNA U COOPYXKEHWUIA, BHELLHNE CeTU
TonnMBHO-3HEPreTU4YEeCKMn KOMNIeKc

HedtaHon komnnekc

TennocHabxeHune, oTonNneHne, BEHTUNAUNS U KOHAMLMOHNPpoBaHue Bo3ayxa (K 41)
Xo3ancTBeHHas OeATenbHOCTb

["a30BbIN KOMNNEKC

CTpOoMTENBCTBO 34aHMIN U COOPYXEHUI NPeanpPUsiTUA ra30BOro0 KOMMIekca
CTponTenbCcTBO NPeanpuUaTUii 1 06 LEKTOB TOMMMBHO-3HEPreTUYECKOro KOMMIeKca

CTpoMTENBLCTBO 34aHUIN U COOPYXEHUI NpeanpuaTUii HeTAHOro KoMnnekca



