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Ceog npasun No NPOeKTUPOBaAHUIO U MOHTaXy CUCTEM BHYTPEHHEro XonogHoro n ropsadero BOAOCHabXeHWs BoaonpoBsoaa 34aHUn 13
MeTannonosIMMepHbIX pr6 COOEepPXNUT OONOJSTHUTENbHbIE Tpe6OBaHMF|, pekoMeHgaumm 1 cnpaBOYHble MaTtepuanbl K ,EI,GVICTByIOLLI,VIM
HOPMaTMBHbIM JOKYMEHTaM.

B Ceope npasun npueeaeHbl Tpe60BaHVIF| 1 pekoMeHgauuu no rmgpasriinv4ecKkomMy pacyeTy U no,l:|,6opy MeTannonoIMMepHbIX pr6 n
acoHHbIX AeTanen K HUM, Mo KOHCTPYKTUBHbIM peLUeHnAM NpoKnaakn pr6 B NOMeLleHUaAX, npueeneHbl TakkKe COpTaMeHTbl pr6
N3BECTHbIX NOCTaBLNKOB 1 npomsaonmeneﬁ.

Mpu paspabotke CBoaa MpaBwun WCMOMb30OBaHbI MOMOXEHUSI AEWCTBYHOLUMX HOPMATMBHBIX [OKYMEHTOB, MaTepuansl 3aBOAOB-
U3roToBUTENEN, B TOM YKCne 3apyDexHbIX.

Mo mepe HakonneHus onblTa NPOEKTUPOBaHWS, CTPOUTENBCTBA U 3KCMNyaTaumum CUCTEM BOAOCHaOXEHUS M3 MeTanmnononmMepHbIX
Tpy6 u chbacoHHbIx geTanen B CBoa npaBun OyayT BHECEHbI HEOOXOAUMbBIE N3MEHEHUS U OOMONTHEHUS.

B paspabotke HacTosiwero Ceoga npasun npuHumanu yyactue: A.B.Cnagkos, H.B.MutpodaHoBa (HUVMoccTpoit), B.A.[myxapes
(Tocctpon Poccum), J1.M.Jomapaukasn, T.®.dateea, B.U.Tepexun (HUKUMT), C.U.Mpwxunxeuknn (MHUNTIM), HO.H.CapruH
(CantexHWUNpoekT), B.3.Oopodees (TOO HIM "BnagB3"), A.l.lNoHTyap (AO "Kayuyk"), A.B.Mypaanes (3AO "leHTa").

3ameyaHusa 1 NpeanoXxeHus no coseplueHcTBoBaHunio Ceoaa npaewn cnegyet HanpasnaTte B [T1 LIHC.

1 OBJIACTb NMPUMEHEHNA

1.1 Hactoswmn Ceop npaBun pacnpocTpaHAeTCa Ha NPOEKTUPOBaHNE, MOHTaX U PEMOHT CTPOSILLIMXCH U PEKOHCTPYMPYEMbIX CUCTEM
BHYTPEHHEro XOJI0AHOMO U ropsyero BogocHabxxeHns u3 metannononMmepHsix Tpyb (aanee - Tpy6sbi).

MeTannononumepHble Tpybbl NpeaHa3HauYeHbl AN CUCTEM BHYTPEHHETO XO3SMCTBEHHO-NUTLEBOTO BOAOMPOBOAA C AaBneHnem o 1
MMa n Temnepatypon Boabl Ao 75 °C.

3anpeLyaeTcs NpUMeHeHe METanNoNoNMMepHbIX TpY6 Ansi IPOTMBONOXapHOro BOA0ONpoBoaa.

1.2 Tpu NPOEKTUPOBaHWN U MOHTaXe HeoBXOAMMO MPUMEHSTb TPyObl, UMEIOLLME TUMMEHUYECKUA cepTudmkaT U cepTudukat
COOTBETCTBYS, BblAaHHbIN FOCY4apCTBEHHBIMU OpraHamm.

2 MPOEKTUPOBAHWE BHYTPEHHEIO BOOOMNPOBOOA 30AHNI
N3 METAJTNOMNOJNMMEPHBbIX TPYB

2.1 Mpy NPOEKTUPOBAHWN CUCTEM BHYTPEHHETO XONMOAHOMO U ropsiyero BOLOCHAGXeEHUs U3 MeTanmnononuMepHbIx TpyG cregyet
pykoBoacTBoBaThCcsl TpeGoBaHusMM cBofa npasun  "MpoekTUpoBaHWE M MOHTax TpyGONpoBOAOB CUCTEM BOZOCHAGKEHUS K
KaHanusauuv ¢ ucrnonb3oBaHueM TpyG M3 nonumepHbix MatepuanoB. O6wwve nonoxeHus", HacTosiwero CBoAa NpaBun U APYrUX
HOPMaTUBHbIX JOKYMEHTOB.

2.2 Tpy NpoeKTMpOBaHNN BHYTPEHHEro BOAOMPOBOAA PEeKOMEeHAYeTCs MPUMEHsTb TPyObl ANs CTOsSKOB AnameTpom Gonee 20 mm.
[MoaTaxxHOe npuCOeAuHEHME K CTosKaM criefyeT BbIMOMHATb, Kak npasBuno, us Tpyb HapyxHblM gvameTpom 14 n 16 MM 4epes
pacnpefenutenbHble KONMeKTopbl (pUcyHok 1; npunoxexve b, no3.26 Tabnuubl b.2).

2.3 PacnpegenutenbHbIi KOMMEKTOP MOXeT MMeTb [Ba OTBOAALMX LWTyulepa unu Gonee u ycTaHaBnvMBaeTcs B KBapTupe, Ha
OTBETBMEHUM OT MOAAIOLLEro CTosika M3 CTanbHbIX MM MeTansononuMepHbIx TpyO nocne (LapoBOro) BEHTWINS, MeXaHWU4ecKoro
dunbTpa, BogocHeTUMKA.

2.4 [lonyckaeTcsi Npoknagka BOAONPOBOAHbLIX METAnononMMepHblX Tpy6 B CaHUTapHO-TEXHUYECKUX KabuHax B Ka4yecTBe CTOSIKOB
NPENMYLLIECTBEHHO C UCMOMNb30BaHNEM MEXAY3TaXHbIX BCTABOK M3 3TUX TPYO (PUCYHKU 2-4).
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a - C OAHOCTOPOHHUM MPAMbIM PAaCMOSIOKEHWEM OTBOASALMX LUTYLEpPOB; 6 - ¢ OOQHOCTOPOHHUM NPsSIMbIM pacrnonoxeHnem 3
OTBOASALLUX LUTYLIEPOB

PucyHok 1 - CtanbHow pacnpenenvTenbHbIi KONnekTop
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1 - nogatowmin ctosik n3 MMT 2025; 2 - mexayaTaxHas BCTaBka U3 cTanbHOM TpyObl; 3 - NOABMXKHOE KpenrneHue; 4 - naTyHHbIN
TPOWHWK; 5 - BEHTUIb; 6 - unbTP; 7 - NOKBAPTUPHBIV PErynATop AaBneHus; 8 - BogocyeTyunk; 9 - pacnpegenuTenbHbln konnektop; 10,
12-14 - nogBoaku n3 MIMNT 1216 cOOTBETCTBEHHO K CMECUTEIO KYXOHHOW MOWKW, K CMbIBHOMY 6auky yHWTasa, K CMeCcMTensaM BaHHbl 1

yMbIBanbHuka, 6uge; 11 - coeguHuTenbHas getanb; 15 - HenoABwxHOe Kpennewwe; 16 - ctanbHas runb3a; 17 - MexayaTaxHoe
nepekpbiTue

PucyHok 2 - Cxema aTaxectosika n3 MIMNT xonogHoro Bogonposoaa
C pacnpefenuTenbHbIM KOnnekTopom B cbope ¢ nogsoakamu n3 MMNT
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1 - nopatowmin ctosik n3 MMNT 2025; 2 - mexaysTaxHasi BCTaBka U3 cTanbHOW TpyObl; 3 - NOABMXKHOE KpenrneHue; 4 - naTyHHbIN
TPOWHWK; 5 - BEHTUIb; 6 - unbTp; 7 - NMOKBApPTUPHbLIN perynsTop AaBneHus; 8 - BogocyeTuuk; 9 - pacnpegenutenbHbii konnektop; 10-
12 - nogBogkn n3 MIT 1216 COOTBETCTBEHHO K CMECUTENsIM KyXOHHOW MOWKW, BaHHbl U yMbiBanbHuka, 6uae; 13 - HenoaBwkHoe
Kpennenwue; 14 - ctanbHasa Mmnb3a; 15 - MexayaTaxHoe nepekpbiTe

PucyHok 3 - Cxema aTaxecrtosika n3 MIMNT ropsyero Bogonposoaa
C pacnpeenuTenbHbIM KOnnekTopom B cbope ¢ noasoakamu ns MMNT
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1 - mMexgyataxHas BctaBka u3 MIMT 2025; 2 - naTyHHbIN TPOMHWK; 3 - BEHTWNb; 4 - HEMOABWKHOE KpernneHue; 5 - nopsukHoe
KpenneHue; 6 - imnb3a; 7 - MexayaTaxHoe nepekpbiTue

PucyHok 4 - 3TaxecTosik ¢ MexayaTaxHow BcTaBkon n3 MMNT

2.5 YpenbHble noTepu Hamnopa no ANVHE Y CKOPOCTb TEYEHUst BOALI B 3aBUCHMOCTU OT pacxofa BoAbl B TPyGONpOBoAaX pasfmyHbIX
TUNOB TPY6 NpuBeaeHbl B NPUNOXKEHUN A.

2.6 KoacbdbuLmeHTbl MECTHOTO CONPOTUBIEHNS COEAMHUTENbHBLIX AeTanel Ans BOAONPOBOAa U3 METaNNOMNoNMMepPHbIX Tpy6 cneayeT
npuHMMaTh no Tabnuue 1.

2.7 KomneHcauus TemnepaTypHbIX YAJIMHEHWA AOMKHA OCYLLECTBMSATLCS, Kak NpaBWmo, 3a CYET CaMOKOMMeHCauuu OTAEMbHbIX
y4yacTkoB TpybonpoBoga: MoBOpoTOB, U3r1MboB, Npoknaaku Tpyo "3merikon”. 3To AoCTUraeTcs NpaBUIbHOW PacCTaHOBKON HEMOOBUXKHbBIX



erI'IJ'IeHVIVI, Aenawnx pr60I'IpOBO,D, Ha He3aBUCUMbIE Yy4aCTKW, /J,ecbopmauvm KOTOPbIX BOCMPUHUMaETCA NOBOPOTaMu pr6onposoaa.

2.8 MNpu paccTaHoBKe HEMOABWXKHBIX KPENMEHUI CriedyeT yuuTbiBaTb, YTO NepemelleHne TpyObl B MIIOCKOCTU, NEPNEHAUKYNSAPHOA
CTeHe, OrpaHNYMBAETCS PACCTOSIHUEM OT MOBEPXHOCTU TPYBbl IO CTEHbI. PaccTosiHMe OT HEMOABWXHBIX OMOP [0 CTEHbI AOMKHO BbITb He
MeHee 2 auameTpoB TpyGonposoga.

2.9 yCTaHOBKy KOMMNeHcaTopoB crefyet npeaycMatpuBatb NpU HEBO3IMOXHOCTU KOMNEHCauuu y,EI,ﬂVIHeHVIVI 3a CYeT NnoBOpOTOB

TpybonpoBoaoB.
Oetanb Cxematuyeckoe nsobpaxeHue getanm 3HaveHne
KO3 puumeHTa

YronbHuk 90° 2,0
TporiHuk 1,5
KpectoBuHa 3,0
Ortctyn 0,5
Obxon 1,0
BHesanHoe n3meHeHve

CeyveHus:

pacwmpeHue 1,0

—
CyXXeHue 0,5

—_—
-

Tabnuua 1

2.10 YanuHenve yyactka Tpy6onpoeoga (MM) npu MakcuMarbHoi TemnepaType Bodbl B TpyGonpoBoae crieqyet onpefensts Mo

dopmyne

A =002504

rae L - pnvHa yyacTka Tpy6onpoBsoaa, M;

(M



It - pasHocTb TeMnepaTypbl NpK MOHTaXe 1 akcnnyarauum, °C.

2.11 PacyeT komneHcupytoLleit cnocoGHocTh M-o06pasHoro, M-o06pa3Horo 1 neTneobpasHoro KOMNeHCaTopoB criedyeT onpeaenstb

no copmyrne

roe LK - ANYHa y4acTka KoMneHcaTopa, BOCNpUHUMaloLWero rTemnepaTtypHble USMEeHEeHUA OJTNHbI pr6OI'IpOBO,EI,a, MM;

& - HapyXHbIit AMameTp Tpy6bl, MM;

H

L, =30.fd A

),

2 - TemnepaTypHoe n3MeHeHMe AnnHBI PAaCHETHOTO yyacTka TpyBonpoBoaa, MM.

MprMmepbl yCcTpoCTBa KOMNEHCATOPOB 13 MeTannononuMepHbIx Tpy6 npeacTaBneHbl Ha pUcyHke 5.

2.12 NeTtneobpa3sHbin KOMNEHcaTop CreayeT NPUMEHATb NPU BENWYMHE TemnepaTypHOro yanuHeHns Tpybonposoaa A2 U,-’-'lcf
2.13 Paccrosiiue mexay CKOMb3ALWMMMN KpenneHnsaMmn criegyeT npyuHnMaTth cornacHo Tabnuue 2.
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PucyHok 5 - YcTpoiicTBo komneHcaTopoB [1-o6pasHoro (a), M-o6pasHoro (6),

netneobpasHoro (B)

Tabnuua 2

B munnumetpax

HapyxHbin gnametp MMNT

PaccTosHue MeXay CKoMb3AWnMmn KpenneHnamm

Npy ropM3oHTanbHOWM Npoknagke

npv BepTMKaribHOW Npoknaake

o 16
20
25
32
40

50

500

500

750

1000* 1000
1000~ 1000
1000~ 1200
1000* -
1000~ -
1000* -

2000*

2000*

2000*

2400*

2400*

3000

b4



| *ns Tpy6 "METAMON" \

2.14 MpvHUMas BO BHUMaHWe AM3MEKTPUYECKNe CBOWCTBA METanononuMepHbIX Tpy6, BaHHbI U AylueBble NOAAOHbI JOMKHbI ObiTb
3a3eMIieHbl COrnacHO COOTBETCTBYIOLLMM TpeboBaHUAM HOPMaTUBHbLIX AOKYMEHTOB.

2.15 [nst obecneyveHuns cpoka cnyxbbl TpybonpoBoaoB ropsiveii Boapl U3 Tpyb He MeHee 25 neT u xonogHou Boabl He MeHee 50 net
HeobxoOMMO MOAAEepXUBaTb HOPMATUBHBLIE PEXWMbl 3KChnyaTauuu (OaBneHve U TemnepaTypy) C nomoubio  npubopos
aBTOMAaTU4ECKOro PerynmpoBaHus.

2.16 B komnnekTe ¢ onpeaeneHHbIMM Tunamm Tpyd HeobxoAuMo NPUMEHATb CoeaUNHUTENbHbIE AeTanu, CTPOro COOTBETCTBYOLLME MO
KOHCTPYKUMWU AaHHOMY Tuny Tpy6 (npunoxeHwve b).

3 MOHTAX BHYTPEHHEIO BOLOMPOBOAA 30AHNN
N3 METAJTOMNONMMEPHBbIX TPYB

3.1 MoHTtax TpybonpoBogoB BOAOMPOBOAA AOSMKEH OCYLLUECTBASATLCA MO MOHTaXHOMY MNPOEKTY, BbIMOMIHEHHOMY CTPOUTENbHO-
MOHTa)XHOW Mnn NPOEKTHOW OpraHu3aumnen.

3.2 Pabotbl No MOHTaxXy TpyO [OOMKHbI BbIMOMHATLCS ChleumanbHO OOYYEeHHbIM TEXHWYECKUM MNEepCOoHanoM, WMEHLLMM
COOTBETCTBYIOLLEE YAOCTOBEPEHNE N OBMAAEBLUMM OCOBEHHOCTBIO paboThbl M TeXHONormen obpaboTkm AaHHbIX TPy6.

3.3 MoHTax TpybonpoBoAoOB AOMKEH OCYLLECTBNATLCA NPV TeMMNepaType OKpyxXatoLlen cpegbl He MeHee 5°C.

3.4 byxTbl Tpyb, XpaHMBLUMECH UMN TPAHCMOPTUPOBABLUMECA Ha MOHTaX (3aroTOBUTENbHLIN Y4acToK) Npu Temnepatype Hwke 0°C,
AOIMKHbI ObITb Nepeq packaTkol BblAepXaHbl B TedeHne 24 yacos npu Temnepatype He Hwke 10°C. B npouecce pasMoTtku ByxT u
MOHTaxa TpybonpoBofoB Heobxogumo crneamTb, 4TOObl MapkupoBKa Ha Tpybax Haxoaunacb Ha OAHOW Obpa3sylollelnt MOBEepPXHOCTU
Tpy6bl. Mpoknagky Tpybbl cnenyeT BecTu 6e3 HaTara, cBOOOAHbIE KOHLIbI 3aKpblBaTh 3arnyllkaMu Bo usbexaHue nonagaHus rpasu u
Mycopa B Tpy0y.

3.5 Mepepn npoknaako Tpy6 B NomeLLeHnn HeoBXOANMO YCTaHOBUTL CPeAcTBa KPenneHusl, 3akOHYUTb BCE 3MEeKTPOra3ocBapoyHble
paboTbl, @ Npn OTKPbLITON Npoknaake Tpyo - n oTAenoYHble paboThbl.

3.6 MeTannononmmeprle pr6bl npeanoYTUTENbHO NPOKNaablBaTbk CKPbITO B 6op03,qax, KaHanax u waxrax, npu aToM OO0JDKEeH 6bITb
obecneyeH [OO0CTyn K pa3beMHbIM COeEAUHEHUAM U apMaType nytem yCTponcma OBEPOK N CbEMHBbIX LLINTOB, HA NOBEPXHOCTU KOTOPbIX HE
OOMKHO ObITb OCTpPbIX BbICTYMOB.

3.7 B cnyyae 3amoHONMYMBaHUS rOpM3OHTarnbHbLIX TPYyOONpoOBOAOB, AN MpeAoTBpalleHnss obpas3oBaHMsA BO3AYLUHbIX Npobok B
Tpybax, ux cnegyeT npoknageiBaTe ¢ nogbemom 6ornee 0,003 B cTopoHy Bogopa3bopHon apmatypbl. 3aMOHOMMYEHHbIN BOAONPOBOA,
Luenecoobpa3sHo NpoknaabiBaTh B KOXyxe (Hanpumep, Tpyba B Tpybe).

3.8 Bopo3abl unu kaHanel cneayeT 3akpbiBaTb Nociie NPOBEAEHNS TMOPABIIMYECKUX UCTbITaHWIA TPyGONpoBOAOB.

3.9 D,O 3aMOoHONM4YnBaHNA pr60I'IpOBO,U,OB HeobXxoaMMO BbINOMHUTL NCNOJTHUTENbHYIO CXeMY MOHTa)a JaHHOro y4actka U npoBecTu
rmapasnunyeckme UcnbliTaHnA.

3.10 Ansa npoxofa yepes CTpouTeNbHbIE KOHCTPYKLMKM HEOOXoAMMO npedycMaTpuBaTth yTNASpPbI, BbINOMHEHHbIE U3 MIAcTMacCOBbIX
Tpyb (pucyHok 6). BHyTpeHHWI anameTp dyTnsapa AormkeH ObiTb Ha 5-10 Mm Bonblue HapyXHOro AuamMeTpa NpoknafbiBaemMoln Tpyobl.
3aszop mexay Tpybon n dyTnspom Heobxoaumo 3afenatb MSATKMM BOLOHENPOHULAEMbIM MaTepuanoMm, Jonyckalowym nepemeLleHme
Tpybbl BOOMb NPOAONBHON OCHU.
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PucyHok 6 - YcTaHoBka yTnsipoB Ans npoxoga Tpyo
Yepes NepeKpbITUs, CTEHbI 1 NePeropoaKm

3.11 Mexagy meTannononumepHsiM1 TpybonpoBogamu ropsiyeit U XonogHOW BOoAbl pacCTOsiHUE B CBETY AOMKHO ObiTb HE MeHee 25
MM (C y4eTOM TOMLWMHbI Tennounsonsumu). MNMpu nepeceveHun TpybonpoBOAOB PacCTOsIHUE MeXAY HUMU AOIHKHO ObiTb He MeHee 30 MM.
TpybonpoBoabl XonoaHOM BOAbI CriedyeT NpoKnaabiBaTh HUXKEe TPybOoNpoBOAOB ropsivero BoOAOCHaGXeHNst 1 OTOMMEHMS.

3.12 Tpy6onpoBoabl CUCTEM ropsidero BOAOCHaGXKeHWs, a npu HeoBGXOAMMOCTM M XOMOAHOrO0 BoAOCHaGXeHWsl, crnegyeT
TENMoM30NMpPoBaTh B COOTBETCTBUM C NMPOEKTOM.

3.13 TlMosopoTbl Tpyb6onpoBOoAoOB crieayeT OCYLECTBNSATb C MPYMEHEHWEM CTaHAAPTHbIX YrONbHUKOB M CheuuanbHblX getanew
cornacHo npunoxenuto b nnu nytem nsrnba Tpydbl BPYHHYO UK cneumanbHbIM UHCTpYMeHToM. Pagnyc narmba gormkeH ObiTb He MeHee
NATU HapyXHbIX AnameTpoB TpyObl. MNpu n3rmbax cnedyeT nNonb3oBaTbCS AOPHOM B BuAE CVpanbHOW NpyxuHbl. MNpu narmbannn He
JornycKalTcsi cnnioLwyBaHmne 1 3anom Tpy6sl. OBanbHoCTb Tpy6 AormkHa ObiTb He 6onee 10%.

3.14 CoefvHeHve MeTannononuMepHblx TpyG cO cTanbHbiMM Tpy6amu, 3anopHo-perynvpytolleii 1 BodopasbopHoi apMaTypoin
BbIMONHAETC Ha pe3bbe C MOMOLLbIO CrieunanbHblX COeAMHUTENbHbIX AeTanei (npunoxenue B). donyckaeTcs npucoeduHeHue
NOABOAOK U3 TPYG K CTasbHbIM COEAMHUTENBHBLIM YacTsM (PUCYHOK 7).

o~
-

1 - nogBoAdka 13 meTannononuMepHon Tpybbl; 2 - coegnHuTenbHasa aetanb; 3 - MydTa cTaHgapTHas; 4 - naTpybok M3 crtanbHon
TpyObl; 5 - yronbHWK CTaHAapTHbIR; 6 - wanba ynopHas; 7 - wanba fekopatuBHas; 8 - apmaTtypa BogopasbopHas; 9 - kpenneHwue; 10 -



arobenb

PUCyHOK 7 - Yanbl npucoeanHeHVsi NOABOAOK K Bogopa3bopHoi apmatype

3.15 MNoaroToBuTENbHBIE ONEpPaLmn

[o Hayana MoHTaxa Tpy6onpoBoAOB HEOGXOAUMO BbINOMHUTL CREAYHOLLNE NOATOTOBUTENbHbLIE ONepaLmu:

- 0To6paTh TPYObl M COEAUHUTENBHbIE AeTarnu U3 Yucna NPoLleaLInNX BXOLHON KOHTPOTb;

- pa3meTuTb Tpyby B COOTBETCTBUM C MPOEKTOM WUIW MO MECTY C YHYETOM MPUMyCKa Ha nocneayoLlyto o6paboTky;

- paspesaTtb Tpyby cornmacHo pasMeTke creuuanbHbIMA HOXHULAMWU, He [ornyckas cMsiTusi TpyObl M obpasoBaHUsi 3ayCeHLEB.
OTKIMOHEHWEe MOCKOCTU pe3a He JOIMKHO npeBblwaTh 5°.

3.15.1 Cbopka coeMHeHUI C 3aepLUEHHbIMU LUTYLiepamu:

- Nepesn YCTaHOBKOM crieumanbHbIX COEAMHUTENbHBIX AeTanei ¢ 3aeplUeHHbIMU LWTYLiepamy Heobxoaumo obpaboTaTe BHYTPEHHIOW
NMOBEPXHOCTb TPYObl Ha rMyGUHY 3aepLUEHHOIO KOHLA LITYLepa pa3BepTKou;

- yCTaHOBKa 3aepLUeHHOro LwTyuepa Ha Tpyby OCyLIeCcTBMAETCA C MOMOLLbI0 Mpecc-nucToneTa, Npu 3TOM He Jomnyckaercs
paspyLueHVe CTEHKN TpyObl;

- HaKMOHYIO raiiky crieflyeT HaBopauMBaTh Ha HapyXHYt pe3bly LWTylepa, He AoBoas Jo ynopa 1-2 MM.

13.15.2 Cbopka coegnHeHuit ¢ 06XXMMHOW raiko COCTOUT M3 CriedyoLmux onepaumi:

- Ansa narnba Tpy6eI C ¥ < 511111{ (HapyHbIi AnameTp) HEOBXOAUMO NMPUMEHSATL MPYXNHY;

- BbINPAMUTb MULLHWE UCKPUBNEHNS TPYObI;
- cneumanbHbIMU HOXHULAMK obpe3aTb Tpyby noa yrnom 90° k ocu Tpy6bl;

- obpaboTtaTb NOBepXHOCTb TPyObl kanMbpoBaHHOW Pa3BepPTKON (CHayana CHATb BHYTPEHHIo dacky, 3aTem obpaboTaTb Hapy»HYtO
NMOBEPXHOCTb);

- HageTb Ha TPy6y NaTyHHY0 OGXVUMHYIO raiky;

- BPYYHYIO 3anpeccoBaTb COEAMHUTENbHBIN 3NIeMeHT A0 ynopa Ha rmybuHy Ans Tpyo HapyXHbIM guameTpom, mm: 16 - 8 mm; 20 - 10
MM, 25 - 12 MM.

CoeavHeHne Tpybbl ¢ (haCoHHBIMU AeTansaMu, UMELLUMMIN HapyXHyto pe3bby, OCYyLLEeCTBNAETCS Mo COMpsAraemMblM NMOBEPXHOCTAM
aeTanei 6e3 ynnoTHeHNs pe3b6oBoN raku.

Ons npucoeamHeHus Tpy6 K AeTansiM, UMELMM BHYTPEHHIO pe3bby, HeobGXoauMO MCMonb3oBaTb HUMMNENb C YMNOTHEHWEM
pe3b6oBOI YacTu.

[na npucoeguHeHust K npubopam, VMEOLWUM BHYTPEHHIOW pe3bly, MOXHO MPUMEHATb COeAUHEHME C OOXWMHOW ramkom u
06XXMMHBIM KOMbLIOM C YNNOTHEHUEM pe3bboBO YacTu.

3.15.3 Cbopka coeguHenuii Tuna "METAMON":

- crneumanbHBIMU HOXHMLAMK OTpe3aTb Tpyby Heobxoaumon AnuHbl nog, yrnom 90° k ocu Tpybbl;

- HaZeTb raviky U KOHTprawky Ha TpyOy, caBuHyTb ux Ha 100-120 MM OT Kpasi k cepeauHe Tpyb03aroToBky;
- pa3BepTKoi-BanbLeBaTenem obpaboTtaTtk KOHeL, TPyObl (PUCYHOK 7);

- BcTaBuTb puTtuHr Tuna "METATOJ" B Tpy603aroToBKy o ynopa;

- 3aBEePHYTb raky Ha UTUHT BPYYHYIO C JOBEPTKON raeyHbIM KIOHOM.

3.16 Cbopka coegMHUTENBHOW AeTanun ¢ apMaTypoi Unu MeTanMyeckummn YyactTaMm TpybonpoBoaa BbINOMHSAETCA Npy ocnabneHHon
HaKWOHOW ramke.

3.17 YnnotHeHue pe3bbOBbIX COEAUHEHWI CO cTanbHbiMM TpybonpoBojamu u apMaTtypol ocyllecTBnsgetcs neHton ®YM wnm
NbHSAHOW NPAAbBIO.

3.18 [ins 3akpennenus Tpy6 creayeT NpUMEHSTb U3AENWUs COrNacHo KaTtaroraMm U3roToBUTENeW UMK MHble OMopbl, NPUMEHsIeMble
ANsi NacTMaccoBbIX TPY6. Bo3amMoxHble BapuaHTbl KpenneHust Tpyo npeacTaBrieHbl Ha pUcyHke 8.



3.19 3anopHo-perynvpytolyto 1 Boaopa3bopHylo apmaTypy criedyeT 3akpensnsTe C MOMOLLbO CaMOCTOSATENbHbBIX HEMOABWKHbBIX
KpenneHun ansa ycTpaHeHus nepefaym ycunuin Ha TpybonpoBog B NpoLiecce aKCryaTauum.

3.20 MuHumanbHoe paccTosiHe OT OCel OTBOAOB W TPOWHWUKOB OO KpenneHuin cnenyet npuHMMatb C y4eToM TemnepaTypHoro
N3MEHEHUA ONNHbI pr6bl, npu 3TOM coeanHUTENbHbIE OeTann O0MMKHbI pacnonaratbCA Ha pacCToAHUN HE MeHee 50 mm oT erI'IJ'leHVII7I.

3.21 [o npoBefeHWsi MOHTaxHbIX paboT Tpybbl, CoeAuHWUTENbHbIe AeTanu, apmatypa W cpeicTBa KpenneHus AOSKHbI ObiTb
noABEPrHyTbl BXOAHOMY KOHTPOTO.

3.22 BxopHOW KOHTPOSfb MpedycMaTpvBaeT MNPOBEPKY HanMuMs COMPOBOAUTENIbHOM [OKYMEHTauuW, BKMHOYas MMrMeHndYeckui
cepTudukaT U cepTndmukaT COOTBETCTBUS (TEXHUYECKOE CBUAETENLCTBO), OCMOTP TPy 1 AeTanen Ans yCTaHOBMEHUS MapKMpOBKM, a
Takke TPeLLMH, CKONOB, PUCOK U APYrMX MEXaHNYECKUX NOBPEXAEHU, BbIGOPOYHBIN KOHTPOMb HApYXHOro AvaMeTpa 1 TOMLMHbBI CTEHOK
TPy6, BbIGOPOYHbBIE UCMBITAHUA MO ONPEeAEneHnto paspyLUatoLLen Harpy3ku KonbLeBbIX 06pasLoB.

3.23 Tpybbl AOMKHbI MMETb MapKUMPOBKY, YKasbiBalollyld AMamMeTp M ee HasHayeHue. Ha noBepxHocTU Tpy6 He [OMKHO ObiTb
MeXaHUYEeCKMX NOBPEXAEHUIN 1 3ar10MOB. Tpy6bl He AOSHKHBI BblTb CKPYYEHb! UMW CMITIOLLEHI.

3.24 Ha wTyuepax n HaknaHbIX rakax CoeauHUTENbHbIX AeTanen pe3bba gomkHa ObiTb HapesaHa B cootBeTcTBUM ¢ TOCT 6357,
knacc TouHocTu B. Pe3bba gomnkHa 6biTb UncToi, 6e3 3ayceHueB, pBaHbIX UMW CMATbIX HUTOK.

3.25 Cpeﬂ,CTBa KpenneHua pr6bl OO0JDKHbl UMETb NOBEPXHOCTb, UCKIIOYaKLWYyH BO3MOXHOCTb MEXaHUYeCKOro noBpexgeHua pr6.
KpenneHus He JOMKHbI UMETb OCTPbIX KPOMOK U 3ayceHues.

Pa3mepbl XOMyTOB [OSKHLI COOTBETCTBOBATL AMameTpaM Tpy6. MeTannuyeckve KpenneHust OMKHbI UMETb MSrkMe MpoKnagkv u
AHTUMKOPPO3UIAHOE MOKPbITHE.
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1 - XOoMyT MeTannuuyeckuir; 2 - Tpyba meTannononuMepHas; 3 - npokrnagka pesuHoBasi; 4 - 6onT; 5 - ranka; 6 - KPOHWTEWH; 7 -
Tennonsonaums

PucyHok 8 - KpenneHve mMarucTparbHbiX TpyGonpoBoaos

4 NCIMBbITAHNA TPYBOMNPOBOAOB N3 METAJITTOMNOJNMTMMEPHBIX TPYB

4.1 PexvMbl 1 nocnegoBaTenbHOCTb MMAPOCTaTUYECKMX (TMOPaBANYECKMX) UMM MAHOMETPUYECKUX (MHEBMATUYECKUX) UCMbITaHUN
TPy6onpoBoAoB NpuBeAeHbl B COOTBETCTBYIOLLMX HOPMATUBHBIX JOKYMEHTaXx.

4.2 CucTeMbl BHYTPEHHEro XONOAHOMo U ropsivero BOAOCHABXKEHMS! NO OKOHYAHUM UX MOHTaXa AOMKHbI OblTb NMPOMbITHI BOAOK [0
BbIxofa ee 6e3 MexaHN4Yecknx B3BECEW B TEYEHWNE BPEMEHM, YKAa3aHHOTO B TEXHUYECKON JOKYMEeHTaLMn Ha AaHHbIN Tvn Tpyo.

MpoMbIBKA CUCTEM XO3SIMCTBEHHO-MUTLEBOrO BOAOCHAOXKEHWUS CUMTAETCA 3aKOHYEHHOW MOocre BbIXOA4a BOAbl, YAOBMETBOPAIOLLEN
TpeboBaHusam FOCT 2874.



4.3 CucteMbl BHYTPEHHErO XONOAHOMO U Fopsiyero BOAOCHABXEHMUs!, CMOHTUPOBAHHbIE C MPUMEHEHUEM METANIONONMMEPHbIX TPY6,
HOMKHbI BbIThb MCMbITaHbI NMPU NMONOXUTENBHON TeMNepaType OKpy»KatoLLel cpeapl IMAPOCTaTUYECKUM METOLOM.

4.4 Tpuemka cucTem BOAOCHAGXeHMsI B SKCMyaTaumio NpousBOAMTCA B COOTBETCTBUM C AEUCTBYOLMMK npaBunamu. Mpyu atom
AOMKEH OCYLLEeCTBNATLCA NpeABapuTEnbHbIN BU3YarnbHbIA KOHTPOSb BCEX CMOHTUPOBaHHbLIX TPy6. He gonyckatotca nepernbol Tpyo,

paguycbl U3rmba, KpoMe yKasaHHbIX, NPOJOSIbHOE CKPYYMBaHUE, MEeXaHWYeckue MOBPEXAEHUs, COMPUKOCHOBEHUS CO CTarlbHbIMU
TpyGonpoBoAaMm ropsiHero BoAoCHaGXeHMs!.

5 SKCIITYATAUNA

5.1 CJ'IeCHpVI-CaHTeXHVIKVI, npounssogdline pPemMoHT, OOJDKHbI 6bITb O6y‘—leHbI 0cobeHHOCTAM paGOTbI C MeTannonosimMmepHbIMU
prﬁaMM N TEXHOMOINen nx 06pa6OTKVI UMETb COOTBETCTBYHIOLLYIO OOKYMEHTaUUo Ha NpaBo NpoBeaeHUA MOHTaXHbIX pa60T.

5.2 MNpw 3ameHe Tpyb BO BpeMs peMOHTa He JoMyckaeTcsa ycTaHaBnmMBaTh TPyObl MEHbLLEro AnameTpa.

5.3 B cnydyae noBpexaeHus yyacTka TpybonpoBoga Heob6xoOMMO Bblpe3aTb MOBPEXOEHHbIM yvyacTok. 3ameHa Mpov3BOaUTCS C
NMOMOLLbI0 OTpe3ka Tpybbl Heo6XoAMMOWM ANMUHBI, COeANHAEMOro ¢ TPybonpoOBOAOM C MOMOLLbIO Pa3beMHbIX COeQMHUTENbHBIX AeTanen
AN AaHHoro Tuna Tpy6.

5.4 Teun B pasbeMHbIX COEANHEHNAX YCTPaAHAIOTCA NOABEPTHIBAHMEM raek Unvu 3aMeHow YNnoTHUTENS.

5.5 He gonyckaeTcsi TepMMYeckoe UM MexaHuyeckoe noBpexaeHne Tpyb npu npoBeAeHUM CBapOYHbIX UMM UHBIX OTHEBLIX paboT.
Mpn npoBeaeHVn Takux paboT B MECTaX BO3MOXHOIO NMOBpexaeHusi Tpyd He06X0AMMO CTaBUTb OrpaxKaeHus.

5.6 [INa 04MCTKU HApYXHOW NMOBEPXHOCTY CNefyeT NPUMEHSTb MaTepuar, UCKMHYatoLWmMii MeXaHUYeCKkMe NoBPexXaeHus!.

5.7 He cnepyeT ponyckaTb 3aMOpaXuBaHUsi cUCTEM BofonpoBoga. B crnyyae 3amepsaHusi cucteMbl Hanmume npobok B Tpy6e MOXHO
onpeaenuTb No MECTHOMY YBENMYEHUIO AnaMeTpa (pacluMpeHuto) TpyBbl Unu Mo Crot MHEN U NbJa Ha noBepxHocTy. Mporpesatb Tpyoy
criegyeT TennbiM BO3QYyXOM Wnv ropsiveit Bofoil. KaTeropuyecku 3anpellaeTcst UCNonb3oBaTh OTKPLITOe MraMsi U obCTykMBaTb TpyGy
MOJIOTKOM.

[Mpy nepBoi BO3MOXHOCTM CieAyeT 3aMEHNUTb NMOBPEXAEHHBIV Y4acTOK TpyObl.

5.8 MNpu ocnabneHun 3agenku mexay Tpybonm n cyTnspom, npoxoaslmm Yepes CTPOUTErNbHblE KOHCTPYKUuWM, Heobxogumo ee
YMNOTHUTL NIbHAHOW NpsAbo NGO APYrMM MATKUM MatepuanoMm.

5.9 lMpn pemoHTe cuctem C 3ameHon TpybonpoBoaoB BOAOPa3bOpHbIe U LMPKYNSAUMOHHBbIE CTOSIKM, npoxogswme B 6oposgax,
BepTMKasbHbIX KaHanax v Wwaxrax CaHMTapHO-TEXHUYECKUX kabnH, HeobXoaMMO Tennon3onMpoBaTh.

6 TPAHCINOPTUPOBAHUE N XPAHEHWE METAJTIOMNOJITMMEPHbIX
TPYB

6.1 TpaHcnopTMpoBaHWe, Norpyska U pasrpyska MeTansononMMepHblX Tpy6 AOMKHBI OCYLLECTBAATLCA NpU TemnepaType HapyXHOro
BO3ayxa He Huxke -20°C.

6.2 MeTannononmmeprle pr6b| nepeBo3AT nobbIM BUAOM TpaHCcnopTa B COOTBETCTBUU C TpeGOBaHMHMVI nepeBO3Kn rpy3os,
,El,eVICTByPOLLWIMM Ha JaHHOM Buae TpaHcnopTa. I'IpM Xene3HoOOopPOXHbIX NepeBo3kKax pr6bl NepeBOo3AT B KPbITbIX BaroHax.

6.3 MNpy norpy3o4Ho-pasrpy3oyHbIX paboTax, TpaHCMOPTMPOBaHWM, XpaHeHun Tpybbl HeobxoauMo obeperatb OT MeXaHUYeCcKUx
NoBpEXAEHWN.

3anpelyaetcs cbpacbiBaTb TpyObl C TPaHCMOPTHbIX CPEACTB. [pu pasrpy3ke Tpy6 NOAbEMHO-TPAHCMOPTHEIMU CcpeacTBamu
3anpeLlaeTca NPUMEeHsTb MeTannMyeckme TPOCChl U 3axBaThl 663 aMOPTU3MPYIOLLIMX MPOKIaA0K.

6.4 XpaHVITb MeTansionosimMepHbie pr6bl cnenyet B 3aKpbITOM NMOMELLEeHUM Ha pacCToAHUUM HEe MeHee 1™ ot HarpeBaTesbHbIX



npubopoBs, a B yCNOBUAX CTPOUTENMbLHOWM MMOLIAAKA - B 3aKPbITOM MOMELLEHWM UNu Noj HaBecoMm, obeperas OT NPAMbIX COMHEYHbIX
ny4yen, nonagaHus Macern, X1MpoB 1 HedpTenpoayKTOB.

6.5 MetannononumepHble TpybObl criedyeT XpaHWTb B FOPU3OHTasIbHOM MOMOXEHWU Ha cTennaxax. Beicota wrabens He AomkHa
npesbiaTh 2 M.

7 TPEBOBAHNA TEXHUKN BE3OTMNACHOCTN

7.1 Mpu npousBoacTBe paboT MO MOHTaXy BHYTPEHHEro BOAONPOBOAA 34aHWIA M3 MEeTansnonosiMMepHbiX TpyG HeoGXoaumo
cobniogate TpeGoBaHNsA TEXHUKKM 6€30MacHOCTU B CTPOUTENLCTBE.

7.2 MeTannononumepHble TpyGbl B MpoLiecce aKcnyaTauumy U MOHTaXa He BbIAENSIOT B OKPYXatoLLyo cpefdy TOKCUYHBIX BELLECTB U
HE OKa3blBaOT BPEAHOro BO3AEWCTBUS HA OpraHMaM YenoBeka Npy HEMOCPEACTBEHHOM KOHTakTe. PaboTa ¢ HUMK He TpeGyeT 0cobBbix
Mep NPefoCTOPOXHOCTY.

7.3 CpefcTBa NOXapOoTYLUEHWS: MECOK, KOLLMA, pacrnbleHHasi BOAA U NeHa.

7.4 MoHTax Tpyb AomKeH NPOBOANTHLCS NOCHE OKOHYaHWNS CBAPOYHbIX PaboT METaNMOKOHCTPYKLMA.

7.5 INpwu BbINONHEHWMM paboT No cbopke 1 MOHTaXy BOAONPOBOAA HEO6XOAMMO NOMb30BaTLCS UCTMPaBHLIM MHCTPYMEHTOM, cobnoaas
YCIIOBMSA €ro aKcnnyataumm.

[aeyHble kMoYM AOMKHLI COOTBETCTBOBATL pa3Mmepam raek. ['ybku kmoyer JOMmKHbl ObiTb napannenbHbIMM U He UMETb TPELUMH U
3abouH.

["a3oBble KMYM He JOMKHBI UMETb 3a3yOpuH 1 COMTON HaceuKw.
7.6 Paboyee MecCTO criecapsi-CaHTEXHUKA [OMKHO OblTb JOCTATOYHO OCBELLIEHO.
HanpspkeHne nepeHOCHbIX CBETUMBHMKOB HE OOIMKHO NpeBbiwath 42 B.

Py4HO nepeHOCHON CBETUNbHWK AOMKEH MMETb MeTanmnuyeckyto CeTKy ANS 3aluTbl namnbl, YCTPOWCTBO AN €ro nogBecku u
LLTAHTOBBI NPOBOA C BUIIKOW.

OcBeLLeHHOCTb JoMmkHa BbITb paBHOMEPHOW, 6e3 cnenswero A4eNcTBMSA Ha paboTatoLLmX.

7.7 FM,qpaBaneCKme ncnblTaHNA cCUCTEM crnegyeTt npoBoAuUTb B NPUCYTCTBUM MacTepa uUnm npoussoantens pa60T. Cnecapm,
npoBoAdLine ncnblTaHUs, 4O0MKHbI HAXOOUTLCA B 6e3onacHbIX MecTax Ha cnyqaﬁ BblIOMBaHMSA 3arnywek n aBapw?l.

MPUNTOXEHME A

TEXHUHECKUNE XAPAKTEPUCTUKN METAJITTOMNOIMTMMEPHBIX TPYB

Ta6nuua A.1

CopTaMeHT 1 Mmacca MeTannononnMmMepHbix Tpyo

B munnumetpax

N HopmaTtumBHO-TexHUYecKas HoMuHanbHbIV guameTp TonwmHa TonwmHa Teopetu-
n.n. [OKyMeHTaumst CTEHKM C antoMUHMEBON | Yeckas Mmacca
[0nycKom conbru ¢ 1 M ANWHBI, Kr
[onyckom
BHYTPEHHUIA C |  HapyXHblil C




[0MyCKOM [0MyCKOM
1 |TY 2248-001-07629379-96, 1.2 16+0,3 H1.15 1,01 0,095
1250 2,000, 0.2 gp
TY 2248-004-07629379-97 H1.2 25+0,3 +1,2 0,2+0,01 0,2
2052 2.3 31
2 |TY 2248-001-29325094-97 10-0,2 14+0,15 g D+D,25 0,2+0,02 0,092
LR 1]
12-0,2 16+0,15 +1,25 0,2+0,02 0,105
2=U—DJJ§
14-0,2 18+0,15 +0,25 0,24+0,02 0,128
2=|:|—IZI.IZI5
1.2 20+0,15 +H1,25 0,24+0,02 0,150
16553 2,25 s
+0.2 25+0,20 +0,25 0,30+0,02 0,204
20 =0.1 2’5—0.05
3 | Tpy6bl "MeTtanon" 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
Tabnuua A.2

OcHoBHble d)I/I3I/IKO-MeX8HI/I'-IeCKI/Ie nokKasaTtesin

MeTannonoJIMMepHbIX pr6

N n.n. [Nokazatenu Eannnua 3HaveHne
n3MepeHust
1 KoahduumeHT TennonpoBogHOCTH B1/m - K 0,45
2 KoadbcpuumeHT nmHenHoro pacumpeHust 1/°C 5510 -5
3 KoadbdpuumeHT akBMBaNeHTHON paBHOMEPHO-3€PHUCTOM MM 0,01
LLIEpOXOBaTOCTU
4 MpoyHOCTb KoMbLEBLIX 06Pa3LIOB NpY paspbiBE B MOMNEPEYHOM H
HanpaBneHun, He MeHee AnsA Tpyb pasmepamu, MM:
10-14 2100
12-16 2400
14-18 2400
16-20 2400
20-25 2400
5 M3meHeHne anuHel nocne nporpesa npu Temneparype (120-3) °C % He bonee 1
B TeyeHwue (60+1) MuH
6 CTOWKOCTb NpW NOCTOSIHHOM BHYTPEHHEM AaBneHun (6e3 MMa
paspyLueHuin) npu Temnepartype, °C:
20 - B TeyeHne 14 4.5
95 " " 1y 1,8
95 " " 100y 1,6
95 " " 1000y 1,4




Tabnuua ansa rmapaBnNMYecKNX pacyeToB BoAOMNpoBoaa

xonogHou (10°C) Boabl N3 MeTannonosiMMepHbIX Tpyo
no TY 2248-001-07629379-96

Tabnvua A.3

Q. nle d =16 MM d =25 mm
V, m/c 1000 i V, m/c 1000 i
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 2,88 508,00
1,2 3,84 859,88
1,6 5,12 1463,98
Tabnuua A.4
Tabnuua onsa rmgpasnuyecknx pacyeToB BOgONpPoOBoOAA
ropsadert (60°C) Boabl N3 MeTannononMMepHbIX Tpyo
no TY 2248-004-07629379-97
Q. nle d =16 MM d =25 MM
V, m/c 1000 i V, m/c 1000 i
0,02 0,18 57 0,06 0,4
0,04 0,35 18,1 0,13 1,65
0,06 0,53 37,2 0,19 3,18
0,08 0,71 63,0 0,26 5,56
0,1 0,89 96,1 0,32 7,93
0,14 1,24 173,9 0,45 14,68
0,18 1,59 273,7 0,58 24,26
0,3 2,65 702,3 0,96 57,4
0,5 4,42 1852,8 1,6 146,1
0,7 2,24 274,14
0,9 2,88 436,78
1,2 3,84 749,59
1,6 5,12 1288,8
Ta6bnuua A.5
Tabnuua ons rmgpasnuyecknx pacyeToB BogONpoBoaa
xonogHou (10°C) Boabl N3 MeTannonosiMMepHbIX Tpyo
no TY 2248-001-29325094-97
Q, nie d =14 mm ‘ d =16 Mm ‘ d =18 MM ‘ d =20 MM ‘ d =25 Mm
V, m/c 1000 i V, mic 1000 i V, m/c 1000 V, mic 1000 V, mlc 1000 i
0,02 0,26 18,75 0,18 7,9 0,13 3,73 0,11 2,48 0,064 0,717
0,04 0,53 63,00 0,36 25,2 0,27 12,6 0,22 7,77 0,13 2,25
0,06 0,79 125,91 0,55 52,2 0,4 24,52 0,33 15,4 0,19 4,21
0,08 1,06 207,75 0,73 85,66 0,63 39,92 0,43 24,18 0,26 7,2
0,1 1,32 309,73 0,91 125,2 0,67 59,79 0,54 35,78 0,32 10,16




0,14 1,85 561,81 1,28 231,55 0,93 107,54 0,76 65,68 0,45 18,5
0,18 2,38 882,95 1,64 359,43 1,2 168,46 0,98 102,55 0,58 28,73
0,3 2,73 900,89 2,00 419,15 1,63 253,51 0,96 69,58
0,5 3,33 1054,04 2,71 634,26 1,6 176,2
0,7 3,8 1185,36 2,24 320,18
0,9 2,88 516,05
1,2 3,84 859,91
1,6 5,12 1460,5
Ta6bnuua A.6
Tabnuua ona rmgpaBnuUyeckmx pacvyeToB BOAOMNPOBOAA
4 [o]
ropsiyen (60°C) Boabl 3 MeTannononMMepHbIX Tpyo
no TY 2248-001-29325094-97
Q. nfe d =14 mm d =16 MM d =18 MM d =20 MM d =25 Mm
V, m/c 1000 i V, m/c 1000 i V, m/c 1000 i V, m/c 1000 i V, m/c 1000 i
0,02 0,26 13,75 0,18 5,78 0,13 2,69 0,11 1,77 0,064 0,495
0,04 0,53 48,51 0,36 15,66 0,27 9,41 0,22 5,73 0,13 1,66
0,06 0,79 99,32 0,55 40,62 0,4 18,82 0,33 11,23 0,19 3,18
0,08 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 0,91 100,43 0,67 47,21 0,54 28,48 0,32 7,93
0,14 1,85 464,88 1,28 188,81 0,93 86,11 0,76 52,35 0,45 14,73
0,18 2,38 739,51 1,64 296,31 1,2 136,88 0,98 82,94 0,58 23,15
0,3 2,73 758,99 2,00 349,45 1,63 212,85 0,96 57,40
0,5 3,33 899,49 2,71 544,15 1,6 146,12
0,7 3,80 1017,15 2,24 274,15
0,9 2,88 436,79
1,2 3,84 749,61
1,6 5,12 1288,83
Tabnuua A.7
Tabnuua gna rmapaBnMyeckux pacyeToB BOAONPOBOAA
xonogHoun Boabl (10°C) n3 metannononMmepHbIX Tpyo
Tvna "Metanon"
Q. e d =16 MM d =20 Mm d =26 MM d =32 Mm d =40 mm d =50 mm
V, m/c 1000 i V, m/c 1000 i V, m/c 1000 i V, m/c 1000i | V, m/c 1000 i V, m/c 1000 i
0,02 0,194 9,43 0,114 2,73 0,064 0,72 0,038 0,22 0,024 0,08 0,016 0,03
0,04 0,389 30,09 0,228 8,53 0,128 2,21 0,076 0,66 0,048 0,23 0,032 0,09
0,06 0,583 60,34 0,342 16,94 0,192 4,33 0,114 1,28 0,073 0,45 0,048 0,17
0,08 0,777 99,53 0,456 27,75 0,256 7,04 0,153 2,07 0,097 0,71 0,064 0,27
0,1 0,972 147,27 0,570 40,85 0,320 10,31 0,191 3,02 0,121 1,04 0,080 0,39
0,14 1,360 267,31 0,798 73,62 0,448 18,43 0,267 5,36 0,169 1,83 0,112 0,69
0,18 1,749 418,95 1,026 114,79 0,576 28,58 0,343 8,27 0,218 2,80 0,144 1,05
0,3 2,915 | 1054,51 | 1,710 286,08 0,960 70,46 0,572 20,19 0,363 6,78 0,239 2,52
0,5 2,850 722,00 1,600 176,04 0,953 49,98 0,605 16,63 0,399 6,13
0,7 3,990 | 1336,83 | 2,240 323,90 1,334 91,44 0,847 30,32 0,559 11,10
0,9 2,881 512,34 1,716 144,05 | 1,089 47,59 0,718 17,37
1,2 3,841 868,75 2,288 | 243,14 | 1,452 80,01 0,958 29,09
1,5 2,860 | 365,77 | 1,815 119,99 1,197 43,51
1,8 3,431 511,36 | 2,178 167,35 1,437 60,55
2,2 2,661 241,70 1,756 87,24
2,6 3,145 328,61 2,075 118,38
3 2,395 153,88
3,5 2,794 204,29

Ta6bnuua A.8



Tabnuua anga rmgpaBnu4ecknx pacyeTos BoAONpoOBoOAA
ropsiyen sogbl (60°C) ns metannononmmepHbix Tpyo

Tvna "Metanon"

Q, nfe d =16 MM d =20 mm d =26 MM d =32 MM d =40 mm ‘ d =50 Mm
V,m/c | 1000i | V, m/c 1000i | V,m/c | 1000i | V,m/c | 1000i | V,m/c | 1000i | V,m/c | 1000i

0,02 0,194 6,84 0,114 1,92 0,064 0,49 0,038 0,15 0,024 0,05 0,016 0,02

0,04 0,389 | 22,97 | 0,228 6,36 0,128 1,60 0,076 0,47 0,048 0,16 0,032 0,06

0,06 0,583 | 47,27 | 0,342 12,97 0,192 3,23 0,114 0,94 0,073 0,32 0,048 0,12

0,08 0,777 | 79,28 | 0,456 21,63 0,256 5,36 0,153 1,54 0,097 0,52 0,064 0,19

0,1 0,972 | 118,75 | 0,570 32,26 0,320 7,96 0,191 2,28 0,121 0,77 0,080 0,29

0,14 1,360 | 219,32 | 0,798 59,21 0,448 14,51 0,267 4,14 0,169 1,38 0,112 0,51

0,18 1,749 | 347,93 | 1,026 93,52 0,576 | 22,80 0,343 6,47 0,218 2,16 0,144 0,79

0,3 2,915 | 895,85 | 1,710 | 238,71 | 0,960 | 57,65 0,572 16,23 | 0,363 5,37 0,239 1,96

0,5 2,850 | 615,56 | 1,600 | 147,35 | 0,953 | 41,14 | 0,605 13,51 0,399 4,90

0,7 3,990 | 1154,67 | 2,240 | 274,86 | 1,334 | 76,36 | 0,847 | 24,96 | 0,559 9,02

0,9 2,881 | 439,00 | 1,716 | 121,52 | 1,089 | 39,60 | 0,718 14,27

1,2 3,841 | 752,26 | 2,288 | 207,39 | 1,452 | 67,34 | 0,958 24,19

1,5 2,860 | 314,54 | 1,815 | 101,86 | 1,197 36,50

1,8 3,431 | 442,57 | 2,178 | 143,01 | 1,437 51,14

2,2 2,661 | 208,01 | 1,756 74,23

2,6 3,145 | 284,43 | 2,075 | 101,32

3 2,395 | 132,35

3,5 2,794 | 176,62
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MNotepu Hanopa

PucyHok A.1 - Homorpamma ans npubnvkeHHOro ruapaBnmMyeckoro pacyeta
BOAOMPOBOAA XONOAHOW BOAbI U3 MeTannononMmepHsix Tpyb no TY 2248-001-07629379-96
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Morepu Hanopa

PucyHok A.2 - Homorpamma ansi npubnuxeHHOro ruapasnmnyeckoro pacyeTa BOAONPOBOAA ropsiveit Boabl
13 meTannononuMepHeix Tpyb no TY 2248-004-07629379-97

NPUNOXEHWE B

COPTAMEHT COEANHUTENbHbIX OETANEN N ®UTUHIOB

Tabnuua b.1 - CopTameHT coegmHnTenbHbIX geTtanen ans Tpyo
no TY 2248-001-07629379-96 n TY 2248-004-07629379-97

Pa3mepsbl, gonm, Mm Macca,
K

HaumeHoBaHue 1 ackuns getanu

o D 5 L

CoefMHeHre WTYLEePHOE C HapyXHoW pe3bboi

16 G1/2-B 24 51 0,07




25 3/4-B 36 68 0,24
25 1-B 36 70 0,25
b . R~ e
\
‘\\ J
\
— T
CoeavHeHve WwTyLepHoe C BHYTPeHHel pe3bbon
iy
§ 16 G1/2-B 24 48 0,08
NE "
et . o
CoefvHeHVe WTyLepHOe C HaKUAHOW rakon 1 BTYIKOW
- 16 G1/2-B 24 41 0,06
alw
— — —
— ]
Wryuep
12 G1/2-B 34 34 0,05
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Tabnuua b.2 - CopTaMeHT coeanHUTENbHbIX AeTanen ansa tpy6
no TY 2248-001-29325094-97
N HaunmeHoBaHue 1 acku3 getanm Paamepsbl, aoim, Mm
n.n.
1 CoeguHeHne ¢ 0GXXMMHOW raiikom 1/2x1216
3/4x1620
1x2025
2 CoefiMHeHVe nepexoaHoe ¢ 06XKMMHOW raikow U HakUAHbIM KOMbLOM 1/2x1014
3/4x1216

1x1620




YronbHuk H 1/2
3/4
— 1 [—
YronbHuk B 1/2
3/4
1
ety “\
YronbHuk H-B 1/2
3/4
1
YCTaHOBOYHbIN YroNbHUK 1/2
4 | - —
WY
|
h-.,__‘. -
TponHnk H 1/2

3/4
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VT IIIIE
8 TponHuk nepexogHon H 1x3/4x1
4.1/
Ny
B
9 TponHuk B 12
3/4
rdrd '
]
‘:,/,‘:, FAFrrs
10 TponHuk nepexogHon H-B-H 3/4x1/2x3/4
11 TPOWVHUK yCTaHOBOYHBIW NIOCKWIA 1/2




- 7.
.

12 TPOWHUK yCTaHOBOYHBI YTIIOBOM 1/2
4
13 KpecToBuHa pegyKUnoHHast 3/4x1/2
1x3/4
14 Hunnens H 1/2
3/4
1
15 Hunnenb nepexogHon 1/2x3/4

3/4x1




16 MydTa 1/2
3/4
17 MepexoagHuk H-B 1/2
3/4
1

18 MepexogHuK peayKuMoHHbI H-B 1/2x3/4
3/4x1
19 Barnywka H 1/2




20 3arnywka B 1/2
3/4

21 Pacnpegenutens 1/2x1/2

Tabnuua b.3 - CoptameHT putuHros "METAIMOJT", BbinyckaemMbix
TOO HIMM "BnagB34"

HanmeHoBaHue 1 acku3 getanm Pa3mepsbl, MM, AtonmM

1 KoneHo

15 15 332 |332] 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

2 KoneHo c BHyTpeHHel pe3bboit



B

12 12 31,2 22 | 25 | 26,8
15 [1/21/2 33,2 24 29 | 26,8
Iy 20 3/4 38 23 | 35 | 26,8
A N 20 1 38 | 23 | 35 | 317
-1 [~ = 20 1 40 24 35 | 37,8
_l/ 26 5/4 46,5 30 | 43 | 37,8
T T ~— 32 3/2 62 37 | 56 | 50,8
(] 40 67 48 | 63,5 | 58,5
B -
6
KoneHo ¢ BHyTpeHHel pe3bbon yanmHeHHoe
C1 | yRmHeHHoe
12 1/2 31,2 37 25 | 26,8
( R R 15 1/2 33,2 420 | 29 | 26,8
- T )
b
A
|
d
MydTa
—
12 12 38,8 - 25 25
+ A{-—-—f B-10O 15 15 39,8 - | 29 | 29
y - 20 20 44,0 - 35 35
26 26 51,0 - 43 43
C 32 32 60,0 - | 56 | 56
o — 40 40 80,0 - 1635|635
MydTa ¢ BHyTpeHHel pe3bboii
, C
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 | 317
n - =\ 20 1 43,5 - 35 | 37,8
| 26 | 1 | 475 | - | 43 | 378
32 5/4 57,5 - 56 | 50,8
40 3/2 77,0 - 63,5 | 58,5
b
MycbTa ¢ HapyxHon pe3bboi
C
12 1/2 37,5 - 25 | 21,9
15 1/2 38 - 29 | 26,8
15 3/4 39,5 - 29 | 31,7
J 20 3/4 40,5 - 35 | 31,7
| N 20 1 445 | - | 35 | 378
o 26 1 47,5 - 43 | 37,8
32 5/4 53,5 - 56 | 50,8
L | 40 3/2 68,5 - 63,5 | 58,5

3arnywka




6
-——-
12 - 25,5 - 25 | 219
15 - 26,0 - 29 | 26,8
20 - 27,0 - 35 | 31,7
o
A
a
8 My Ta-nepexoaHuk
C 12 15 40,8 - 25 29
20 15 42,4 - 35 29
26 15 44,0 - 43 29
26 20 46,0 - 43 35
I ] 2 2 | 550 | .| s | 43
LY 3 o — » i)
@ A b 0, 40 | 15 | 570 | - |635| 29
’ - 40 20 71,0 - 63,5 | 35
40 26 75,0 - 63,5 | 43
40 32 77,0 - 63,5 | 56
OkoH4YaHue Tabnuubl b.3
N HavnmeHoBaHue 1 3cku3 getanu Pa3mepsbl, MM, atoimM
n.n.
A b B C C1 a 6 B
9 TponHuk
12 | 12 12 | 62,4 | 31,2 | 25 25 25
C 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
s| +Ad —'— A Blo 40 | 40 | 40 | 145 | 72,0 | 63,5| 63,5 63,5
e r 12 | 12 15 | 65,0 | 31,0 | 25 25 29
J | 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
B 20 | 20 12 | 70,0 | 350 | 35 35 25
20 | 20 15 | 70,0 | 350 | 35 35 29
B 26 | 26 15 | 76,5 | 43,0 | 43 56 29
26 | 26 | 20 | 81,0 | 43,0 | 43 56 35
32 | 32 | 20 |100,5| 50,5 | 56 43 35
32 | 32 | 26 |108,0| 56,0 | 56 43 43
40 | 40 | 32 |130,0 | 65,0 |63,5| 63,5 | 56
10 TpOWVHUK C BHYTPEHHew pe3bbon
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 -
o 20 | 20 | 3/4 80 24 35 35 -
20 | 20 1 88 29 35 35 -
26 | 26 1 93 31,5 | 43 43 -
— L 40 | 40 | 172 | 110 38 |63,5| 63,5 -
O 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 -
1
C o
MpumeyaHus
1 ®uTnHriM ana Tpyb6 BHYTpeHHUM AuameTpoMm 6Gomble 32 MM MOryT ObiTb BbIMOMHEHbI U3 YyryHa, MOKPbITOro
TedrIoHOM.
2 CopTaMeHT UTUHIOB Ans Tpyb BHyTpeHHUM auameTpom bonblue 40 mm cnegyeT yTouHnTe B TOO HIMM "BnagB3A".
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