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Design and installation of pipelines for internal gold and hot watersystems using metallopolimeric pipes
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BBeneHune

CsBog npaBuni Mo MNPOEKTUPOBAHUIO W  MOHTaXy CUCTEM BHYTPEHHEro XONodHOro W ropsyero
BOAOCHabXeHMs BogonposoAa 3[4aHWA U3 MeTannononuMepHbIX TPy coaepXuT AONONHUTENbHbIE TpeboBaHus,
pekoMeHAaLMmn 1 CNpaBoYHble MaTepuarnsl K AEACTBYIOLLMM HOPMATMBHBLIM JOKYMEHTaM.

B Csoge npaBwn npuBegeHbl TpeboBaHMS U pekoMeHZauuu no rMapaBnMyeckoMy pacyeTy u nogbopy
MeTannononMMepHbIX Tpyd M (PacoHHbIX AeTaner K HUM, MO KOHCTPYKTUBHBbIM pELUeHUAM MNpoknagku Tpyo B
NOMeLLEeHMSAX, NPMBEAEHbBI TAKKe COPTaMEHTbl TPYO M3BECTHbBIX MOCTABLLMKOB U MPOU3BOAUTENEN.

Mpun paspaboTke CBoga npaBusl MCMOMb30BaHbl MOMOXEHUS AENCTBYOLMX HOPMATMBHbBIX OOKYMEHTOB,
mMaTepuanbl 3aBO4OB-U3rOTOBUTENEW, B TOM YnCIe 3apyOeXHbIX.

Mo Mepe HakonmmneHus onbiTa NPOEKTUPOBaHWS, CTPOUTENbLCTBA U 3KCMNyaTaumMm cuctem BOAOCHabxeHus
13 MeTannononMMmepHbix Tpyb 1 hacoHHbIX AeTanen B Ceof npasun 6yayT BHECEHbI HEOOXOAMMbIE U3MEHEHNS U
OONOMHeHs.

B paspabotke HacTtosiwero Ceoga npaBun npuHuManu ydactue: A.B.Cnagkos, H.B.MutpodaHoBa
(HUMMoccTpon), B.A.I'myxapes ([occtpon Poccun), J1.M.Jomapaukasn, T.®.Pateesa, B.N.Tepexun (HUKUMT),
C.U.Npwxwmwxeukmn (MHUUTOIIMM), KO.H.Caprun (CantexHWUnpoekT), B.3.Jopocees (TOO HIM "BnagB3a"),
A.I'ToHTyap (AO "Kay4yk"), A.B.Yypaanes (3AO "TeHTa").

3ameyaHusa 1 npeanoxeHus no copeplleHcTsoBaHuio Ceoga npasun cnegyet HanpasnaTe B [T LHC.

1. O6nacTb NnpuMeHeHust

1.1 Hactoawmin Ceoa npaBun pacnpocTpaHAETCs Ha NPOEKTMPOBAHMUE, MOHTaX M PEMOHT CTPOSILLIUXCA U
PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHENO XONOAHOIO U ropsiiero BOAOCHaOXEHUs1 U3 MeTanononMMepHbIX Tpyo
(manee - Tpyo®HI).

MeTannononMMmepHble TpyObl NpegHasHa4eHbl AN CUCTEM BHYTPEHHErO XO3AWCTBEHHO-MUTHLEBOIO
BoJonpoBoaa ¢ gasneHuem oo 1 MlMa n temnepaTtypon Boabl o 75°C.

3anpelyaeTcst NpYMeHeHNe MeTanonoNMMepHbIX Tpyo ANS NPOTMBOMOXAaPHOIro BOAONPOBOAA.

1.2 TlpM NpoOeKkTUpOBaHWM U MOHTaXe HeOoOXOAMMO NPUMEHATH TPyObl, UMEKLME TUIMEHNYECKUIA
cepTudukaT n cepTudmkaT COOTBETCTBUS, BblAaHHbIN rOCY4apCTBEHHBIMU OpraHamMu.

2. NpoekTpoBaHue BHyTpPeHHero BogonpoBoAa 34aHun
M3 MeTannonoJsIMMepHbIX TPyO

2.1 Tpu nNpPOEKTUPOBAHUM CUCTEM BHYTPEHHEro XONIoAHOTO W TOpsiYero BOAOCHAGXeHUs U3
mMeTannononMmepHbix Tpy6 criedyeT pykoBOACTBOBaTbCs TpeGoBaHMsAMWU cBofda npasun "TpoekTupoBaHue u



MOHTa)X TpybOnMpoBOAOB CUCTEM BOAOCHaOXEHWs M KaHanu3auuMm C WUCMONb30BaHMeM Tpyb W3 MOAMMEpPHbIX
matepuanos. O6wure nonoxeHus", Hactosiwero Ceoga npaBun 1 Apyrmx HOPMaTUBHBIX OKYMEHTOB.

2.2 Tpy NpOEKTMpOBaHWM BHYTPEHHEro BOAOMNPOBOAA PEKOMEHAYeTCH MPUMEHSATb TPybObl O CTOAKOB
anameTtpom 6onee 20 mm. NosTaxHOEe MpUcOeAMHEHME K CTOsikaM crnefyeT BbINOMHATb, Kak npasumo, u3 Tpyod
HapyXHbIM auameTpom 14 n 16 MM Yepes pacnpepenuTenbHble KONMNeKTopbl (PUCYHOK 1; npunoxeHne b, nos.26
Tabnuubl b.2).
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a8 — € OpHOCTOPOHHWUM MPAMBIM PACoNoXeHeM 2 OTBORALUMX WITYLe-
poB; 6 — ¢ ORHOCTOPCHHUM NPAMBLIM PACNONOXerHeM 3 OTBOORLIMX
wryuepos

Pucynox 1 — CTanbHOM pacrnpegenmrefibHeil KORNeKTop

"PucyHok 1 - CTanbHoM pacnpefenurenbHbli konnekTop”

2.3 PacnpepgenuTenbHbli  KOMNEKTOP MOXET WMEeTb [ABa OTBOAAWMX wWTylepa unu Gonee wu
yCTaHaBnMBaeTCa B KBapTUpe, Ha OTBETBMEHMM OT MOAAaloLero CTosika U3 CTarnbHbIX UM METannononmMMepHbIX
Tpy0 nocne (LWapoBOro) BEHTUMSA, MEXaHN4YeCcKoro unbTpa, BOAOCYETUMKA.

2.4 [lonyckaeTcs Npoknagka BOAOMPOBOAHBLIX METasnnononMMepHbiX Tpyd B CaHUTApPHO-TEXHUYECKUX
KabvHax B Ka4yecTBe CTOSIKOB MPEMMYLLECTBEHHO C WCMOSIb30BAHMEM MEXAYSTaXKHbIX BCTABOK U3 3TUX Tpyod
(pvcyHKM 2 - 4).



1 — nopaotumii crosk us MIMT 2025; 2 — mexayaTaxHan BCTaBKA U3 CTANbHOM TPYOL!; 3 — NOABUXHOE KpenneHve; 4 —
NATYHHBIA TPOWHUK; 5 — BEHTUNb; 6 — GUNLTP; 7 — NOKBAPTMPHLIA PEryNATOP AABNEHWUS; 8 — BOROCHPTYMK; 9 — pacnpe-
DennTenbHblid konnextop; 10, 12 — 14 — nopsoaxu us MIT 1216 COOTBETCTBEHHO K CMECUTENIo KYXOHHO# MOWKM, K
CMBIBHOMY 6atiKy YHUTa3a, K CMECUTENAM BaHHLI Y YMEIBANbHUKa, BuAe; 11 — CORaVHMTENLHAR AeTans; 15 — HenoaBUX-
HOe Kpennenue; 16 — CTanbHana rvinb3a; 17 — MeXAY3TaxHOe nepexpuiTue

Pucynox 2 — Cxema ataxectosika ua MMT x0n0aHOTo BOAONPOBOAA C PACNPEAENNTENLHBIM KOJNEKTOPOM
B cbope ¢ noasoakamu ua MNT

"PucyHok 2 - Cxema ataxecTosika u3 MINT xonogHoro BogonpoBoaa ¢ pacnpenenmrenibHbIM KONekTopom B cbope
c nogsoakamu n3 MIT"
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1 — nopatowmit cTosk ua MNT 2025; 2 — mexpyaTaxHas BCTaBKa U3 CTabHOM TPYGL!; 3 — NOABUWXHOE Kpennexwe; 4 —

NaTyHHbIA TPOWHKK; 5 — BEHTUNb; 6 — HUNLTP; 7 — NOKBAPTUPHLIVA PerynsiTop Aasnexus; 8 — BOQOCYETYHK; 9 — pacnpene-

nuTenbHbi konnekTop; 10 — 12 — nogeoaxy ua MIMT 1216 COOTBETCTBEHHO K CMECUTENSM KYXOHHON MOVKM, BaHHbI U
yMbiBanbHUKa, 6uae; 13 — HenoaBKxHOe Kpennekue; 14 — crancHas runbaa; 15 — Mexay3TaxHoe nepexkpbiTue

Pucyrnox 3 — Cxema staxecTtoska u3 MINT ropsyero B0OAONPOBOAA C PaCNPeaEnUTEeNbHLIM KONNEKTOPOM
8 cbope ¢ nopsoakamu n3 MNT

"PucyHok 3 - Cxema ataxecTosika u3 MINT ropsiuero BogonpoBoAa C pacnpeaennuteribHbIM KOMekTopom B coope ¢
noasogkamun n3 MMAT"
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1 — mexpystaxHas sctaska us MMT 2025; 2 — naTyHHbA TpOM-
HUK; 3 — BEHTWAL, 4 — HENOABUXHOE KpenneHue, 5 — noasux-
HOe kpenneHwe; 6 — runb3a; 7 — MeXAy3TaxHoe nepexkpoiTue

PucyHoKx 4 — 3TaxXecTosk C MexXIyaTaxHOW BCTABKOM
u3 MAT

"PucyHok 4 - 3TaxeCcTosIK C MexayaTaKHom BcTaBkon n3 MIMT"

2.5 YpenbHble NoTepu Hamnopa Mo AfIMHE U CKOPOCTb TEYEHUsT BOAbl B 3aBMCMMOCTU OT pacxofa BOAbl B
TpybonpoBogax pasnnyHbIX TUNOB TPYO NpMBEAEHbI B NPUNOXKEHUN A.

2.6 KoadhduumeHTbl MEeCTHOro COMpPOTUBMEHUA COoeauMHUTENbHbIX AeTanen ans Bogonposoja U3
MeTannononuMepHsbIX Tpyb cneayeT npyHMMaTh no Tabnuue 1.

2.7 KomneHcauuss TemnepaTypHbiX YOMWHEHUW [OMXHa OCYLIEeCTBAATbLCS, Kak npaBuno, 3a cyeT
CaMOKOMIMeHcalLMM OTAEeNbHbIX Yy4acTKOB TpybonpoBoaa: MOBOPOTOB, M3rMboB, npoknagkn Tpyd "3menkon". 370
JOoCTUraeTca NpaBUNbHOW PacCTaHOBKOW HEMOABWXKHLIX KpenneHun, Aensuimx TpybonpoBog Ha He3aBUCUMble
yyacTku, AedopmaLing KOTOpbIX BOCMPUHUMaETCs noBopoTamu Tpybonposoaa.

2.8 Tpu paccTaHOBKE HENOOBWXKHbLIX KPEMMeHWn crieqyeT ydnuTbiBaTbh, 4YTO MNepemelleHne Tpyobl B
MMOCKOCTKN, NEeprneHAMKYNSIPHOM CTEHe, OrpaHMYMBAETCsl PacCTOSHMEM OT MOBEPXHOCTU TPYObl OO0 CTEHbI.
PaccTosiHue oT HenoaBWXHbBIX ONOP A0 CTEHbI AOIMKHO ObITb HE MeHee 2 AnameTpoB TpybonpoBoaa.

2.9 YcTaHOBKY KOMMEHCATOPOB crneayeT npegycMaTpuBaTth Npu HEBO3MOXHOCTU KOMMEHcaUUN YANMNHEHWI
3a cYyeT NOBOPOTOB TPYOONpPOBOAOB.



Tabnuya 1

NeTans CxemaTtuyeckoe 3HaveHne
n3obpaxeHue peranu Koadodpn-
UMeHTa

YroabHuk 90° 2,0

KpectoBuHa 3,0

TPONHKK I 1,5

Otcryn _/— 0,5
Obxon @ 1,0
BHes3ankoe na-
MEHEHUE ceye-
HUA:
pacwupeHve o 1,0
P
-1
I 5
cyXeHne 0,
Y
"Tabnuua 1"

2.10 YanuHeHne yyacTka TpybonpoBoga (MM) NMpyv MakcMMarbHOW TemnepaTtype BoAdbl B TpybonpoBoae
crneayeT onpeaenaTb no doopmyne

IOenrTa 1 = 0,025 L HenbTa t, (1)
roe L - nimHa ydacTka TpyfGomnpoBonma, M;
IenbTa t - Pa3HOCTE TeMIepaType PV MOHTaxe M 3KcIUlyaTauwum, °C.

2.11 PacyeT KomneHcupytowen crnocobHoctn [1-obpasHoro, [-obpasHoro wu neTneobpasHoro
KOMMNEeHcaTopoB creayeT onpeaendrtb No opmMyne

L = 30 xB.kxopeHb (d IemnbTa 1), (2)
k H
roe L - nnmHa ydyacTKa KOMIIEHCAaTOopa, BOCIPMHMMAKIEIO TeMIepaTypHEe
k M3MEHEHUs IJIMHE TPpyDBOompoBOIa, MM;
d - HapyXHblI OvaMeTp TPYOH, MM;

IenbrTa 1 - TeMmepaTypHOE MBMEHEHME IJIMHEL PACUETHOT'O ydacTka TpybomnpoBona,
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MpuMepbl YCTPOCTBa KOMMNEHCATOPOB 13 MEeTannonoMMepHbIX Tpy6 NpeacTaBneHbl Ha pucyHke 5.
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Pucynox 5 — YcTpoincTeo komneHncatopoe [-obpasHoro (2), -o6pasHoro (6), r

"PucyHok 5 - YcTponcteo komneHcatopoB [1-obpasHoro (a), -obpasHoro (6), netneobpasHoro (B)"

2.12 leTtneobpa3sHbii KOMMEHcATop criegyeT MNPUMEHATbL MPU BENMYUHE TemnepaTypHoro YAMHEHMUS
Tpybonpoeoaa [denbta | >= 0,4d.

2.13 PaccTosiHue Mexay CKONb3SALWMMUN KpenneHnsamMm cneayeT NnpyHMMaTh CcorfacHo Tabnue 2.

Tabnwvua 2
B munnnmeTtpax
HapyxHbe nuameTp MIT PaccrogaHme MexOy CKOJIb3AWVMY KPEIJIEHUMAMU
IpM TOPUBOHTAJILHOM IpM BEPTUKAJILHOM
poKJIanKke poKJIanke
Io 16 500 1000™* 1000 2000%*
20 500 1000* 1000 2000%*
25 750 1000~ 1200 2000%*
32 - 1000* - 2400%*
40 - 1000* - 2400*
50 - 1000* - 3000
* Insa Tpy® "Meranon"

2.14 an/IHVIMaFI BO BHMMaHME ONI3NEKTPUYECKUNE CBOWCTBA MeTannonosinuMepHbIX pr6, BaHHbI N AylleBble
noAaaoHbl AOMMKHbI ObITb 3a3eMIIeHbI COrfTacHO COOTBETCTBYHOLLNM TpeGOBaHMHM HOPMAaTUBHbIX OJOKYMEHTOB.



2.15 [ns obecneyeHnss cpoka CnyxObl TpyOONpoBOAOB ropsiver Boabl U3 Tpyd He MeHee 25 neT wu
XOnoaHow BoAbl He MeHee 50 net HeoOXoAUMO NoAAEePXKUBATL HOPMATUBHbIE PEXUMbI 3KCMNTyaTauumn (4aBrneHme u
TemrnepaTypy) C NOMOLLbIO NPUOGOPOB aBTOMATUYECKOrO pPerynimpoBaHus.

2.16 B komnnekTe c onpeaeneHHbIMM TUNnamm Tpyd HEOOXOAMMO MPUMEHATb COeAMHUTENbHbIE AeTanu,
CTPOro COOTBETCTBYIOLLME MO KOHCTPYKUMM SaHHOMY Tuny Tpy6 (npunoxexve B).

3. MoHTaX BHyTpeHHero BoAONpPoBoAa 34aHUM U3 MeTansiononMMepHbIX Tpy6

3.1 MoHTax TpybonpoBogoB BOAOMNPOBOAA [AOIDKEH OCYLLECTBAATBCA MO MOHTa&XHOMY MPOEKTY,
BbIMOSIHEHHOMY CTPOMUTENBHO-MOHTaXXHOW UIM MPOEKTHOW OpraHu3aumnen.

3.2 PaboTbl N0 MOHTaXy TPy AOMKHbLI BbIMNONHATLCA crieumanbHO 06YYEeHHBbIM TEXHUYECKMM NepcoHanom,
MUMEILUM COOTBETCTBYIOLLLEE YAOCTOBEPEHME U OBAgeBLUMM OCOBEHHOCTLIO paboTbl U TexHonornen obpaboTku
OaHHbIX Tpy6.

3.3 MoHTax TpybonpoBOAOB AOMKEH OCYLLECTBNATLCS NPU TeMNepaType OKpyXalLen cpefbl He MeHee
5°C.

3.4 ByxTbl TpYb, XpaHMBLUNECH UMW TPAHCMOPTMPOBABLUMECS HA MOHTaX (3aroTOBUTENbHbIA Y4acToK) npu
TemnepaType Hwke 0°C, gormkHbl ObITb Nepea packaTkow BblAepXKaHbl B TeYeHne 24 4yacoB npu TemnepaType He
Huxe 10°C. B npouecce pasMoTkM ByxT u MOHTaxa TpybonpoBoAoB HEOBX0ANMO crieauTb, YTOObI MapKMpoBKa Ha
Tpybax Haxogunacb Ha ofHou obpasymoLlen noBepxHoCcTu Tpyobl. Mpoknagky TpyObl criegyeT BecTu 6e3 HaTsra,
cBODOOAHbIE KOHLIbI 3aKpbIBaTh 3arnyLukamMu Bo n3bexaHue nonagaHus rpssv n mycopa B Tpyoy.

3.5 MNepen npoknagkow Tpyd B NOMeELLEHMM HEOOXOAMMO YCTaHOBUTbL CPEACTBA KPEMMEHUS, 3aKOHYUTb BCe
3neKTpora3ocBapoyHble paboTbl, @ Npy OTKPLITOM Npoknagke Tpyb - n oTaeno4vHble paboThbl.

3.6 MeTtannononuvepHbie TpyObl NPeanOYTUTENBHO MNPOKNadblBaTe CKPbITO B Goposgax, kaHamax wu
LaxTax, npu 9ToM AOMKeH bbiTb obecneyeH 4OCTYN K pa3beMHbIM COeQUHEHUAM U apMmaTtype nyTeM yCTponcTea
OBEPOK U CbEMHbIX LLMTOB, HA MOBEPXHOCTN KOTOPbIX HE AOIMKHO BblTb OCTPbIX BbICTYMOB.

3.7 B cny4yae 3amMOHOMMYMBaHWSA rOpM3OHTanbHbIX Tpybonposoaos, AN npegoTepalleHns obpasoBaHus
BO34YyLUHbIX Npobok B Tpybax, nux crnegyeT npoknageiBatb ¢ nogbemom 6onee 0,003 B ctopoHy BogopasbopHou
apmaTypbl. 3aMOHOMMYEHHbI BOAONPOBOS Lieniecoobpa3Ho nNpoknaabiBatb B KOXKyxe (Hanpumep, Tpyba B Tpybe).

3.8 bopos3gbl unu kaHanbl criegyeT 3akpbiBaTb MOCHe MNPOBEAEHUS TMAPABMAMYECKUX UCMbITaHWUN
TpybGoNpoBOAOB.

3.9 [o 3amoHONMYMBaHWA TPyOONPOBOAOB HEOOXOAMMO BLINOMHWUTE WCMOMHUTENBHYI0O CXEMY MOHTaxa
OaHHOTO y4YacTka U MPOBECTU MMApPaBNNYECKNE UCTIBITAHNS.

3.10 [Ona npoxoda 4Yepe3 CTPOMUTENbHbIE KOHCTPYKUMM Heobxooumo npefycMaTtpuatbh pyTnsapsl,
BbIMOMTHEHHbIE U3 MAaCTMaccoBbIX TPYO (PUCYHOK 6). BHyTpeHHUn anameTp dyTnsdpa JosmkeH 6biTb Ha 5 - 10 MM
OonblUe Hapy)XHOro AuMamMeTpa npoknagbiBaemon TpyObl. 3a3op mexgy Tpybonm v dytndgpom Heobxoammo
3agenatb MArkMM BOAOHENPOHWLAEeMbIM MatepuanoM, AOoMyCKalwLwmM nepemelleHne Tpybbl BOOMb NPOAONbLHON
ocwm.
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Pucyrnox 6 — YcTaHoBKa dyTnapos ana npoxoaa Tpy6 yepea nepekpby

"PucyHok 6 - YcTaHoBKa oyTrsipoB Ans npoxoda Tpyd yepes nepekpbiThsl, CTEHbI U Neperopoakn”

3.11 Mexay MeTannononiMMepHbiMu TpybonpoBogaMn ropsiyeit U XOnoAHOW BOAbl PAcCTOsiHME B CBETY
OOIDKHO ObITb HEe MeHee 25 MM (C yvyeToM TOnWMHbI Tennousonsaumn). Mpu nepecedeHnn TpybonpoBoAoOB
paccTosiHMe MeXay HMUMU OOIMKHO BbiTb He MeHee 30 MM. TpybonpoBoabl XONOAHOW BOAbI crieqyeT NpoknaabiBaThb
Hxe TpybonpoBOAOB ropsiHero BOAOCHa0XEHNS U OTONMNEHMS.

3.12 TpybonpoBoAabl CUCTEM ropsYero BOAOCHaAOXeHWs, a npu HeobxoAMMOCTM U XOJIOOHOro
BOLOCHabxeHus, cnegyeTt TenoM3onupoBaTb B COOTBETCTBMM C MPOEKTOM.

3.13 TlMoBopoTbl TPYOONPOBOAOB CrieAyeT OCYLIECTBMATL C MPUMEHEHMEM CTaHOAPTHBLIX YrONIbHUKOB W
cneumanbHbIX geTanen cornacHo npunoxexnvtio 5 unu nytem umarmba TpyObl BPYYHYHO MM CheumanbHbIM
NMHCTpyMeHTOoM. Pagnyc narnba gomkeH ObiTb HE MEHEE NATU HapYXHbIX AuameTpoB TpyObl. Mpu n3rnbax cnenyet
nonb3oBaTbCA AOPHOM B BMAE ChMparnbHOW NpyXuHbl. Mpu M3rmbaHum He [OMycKalTCs CNOWMBaHME U 3arioM
Tpy6bl. OBanbHoOCTL TPY6 AormkHa 6bITh He 6onee 10%.

3.14 CoeavHeHue MeTanmnononuMMepHbix TpydG cO cTanbHbIMM Tpybamu, 3anopHO-perynupylolen wu
BOO4OPa30bOpHOM apmaTypol BbIMONHAETCA Ha pe3bbe C NOMOLLBbK CrneuuanbHbIX COeaVHUTENbHbIX AeTanen
(npunoxenue B). lonyckaeTcs npucoeamHeHe NoABoOAOK U3 TpyD K cTanbHbIM COeANHUTENbHBIM HYacTaM (PUCYHOK
7).
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1 — nopBoAKa M3 MeTANNONOANMEPHONR TPYDL!; 2 — COeaMHUTENLHan AeTanb, 3 — mydTa CTaspapTHast; 4 — naTp
YrONbHUK CTaHdapTHuA, 6 — waitba ynopHas; 7 — waiba gexopatueHasn; 8 — apmaTtypa BoaopasbopHan; 9 -

Pucyrnox 7 — Y3anel npucoefuHeHna NOABOAOK K BOAOPA3BOPHOM apM:

"PucyHok 7 - Yanbl npucoeanHeH1s NogBoAoK K BogopasbdopHon apmaTtype”

3.15 MNogrotoBuTenbHbLIE ONepaumm

[o Havana moHTaxa TpybonpoBogoB HEOOXOAMMO BbINOMHWUTL CreayoLmne NoAroTOBUTENbHbIE Onepaumu;

- oTobpaThb TPYObI M COEAUHUTENBHbIE AeTanu U3 Yucna npowenwmx BXOAHOW KOHTPOIb;

- pasmMeTuTb Tpyby B COOTBETCTBUM C MPOEKTOM WM MO MECTY C Y4eTOM Mpunycka Ha nocrneayLyo
06paboTky;

- paspesatb TpyOy cOrnacHo pasMeTke cneumarnbHbiMU HOXHWLAMK, He Jonyckas CMATUMS TpyObl K
obpasoBaHus 3ayceHueB. OTKNOHEHWE NITOCKOCTM pe3a He AOMKHO NpeBblaTh 5°.

3.15.1 Cbopka coeguHEHNI C 3aepLUEHHbIMU LUTYLIepaMu:

- nepej yCTaHOBKOW creuunanbHbiX COEAMHUTENbHBIX AeTarneln ¢ 3aeplleHHbIMY WTylepamMmu Heobxoammo
06paboTaTe BHYTPEHHIOK NMOBEPXHOCTb TPYObI HA MMYOUHY 3aepLUEHHOIO KOHLA WTyLepa pa3BepTKow;

- YCTaHOBKA 3aepLUEHHOrO LWTyLepa Ha TpyOy OCyLLeCTBMASIETCA C MOMOLLbBIO NMPECC-NUCTONETA, MPU 3TOM
He JonycKaeTCcs paspyLUeHNe CTEHKM TPYObl;

- HAaKUAHYIO raviky cnefyeT HaBopaynBaTb Ha HApYXKHYH pe3b0y WTylepa, He AoBoas 4o ynopa 1 - 2 Mm.

13.15.2 Cbopka coeaAMHEHUIN C 0BXMMHOW rakom COCTOUT N3 cnegyloLwmx onepauuin;

- Ans uarmba Tpybbl € r < 5d_H (HapyXHbIN AnameTp) HEOOXOAMMO NPUMEHATL MPYXUHY;

- BbINPSIMUTb NIULLHNE UCKPUBNEHNS TPYObI;

- cneuunanbHbIMK HoXHULaMK obpesaTtb Tpyby nog yriom 90° k ocu Tpybbl;

- obpaboTaTb MOBEPXHOCTb TPyObl KannMbpoBaHHOW pa3BepPTKOM (CHayana CHATb BHYTPEHHIOW hacky,
3aTem obpaboTaTb HapyXHYO NOBEPXHOCTb);



- HageTb Ha Tpyby NaTyHHY OOXUMHYIO ranky;

- BPYYHYK 3anpeccoBaTb COEAMHUTENbHBIN 3NEMEHT [0 ynopa Ha ryOouHy ans Tpyb HapyXHbIM
onameTpom, Mm: 16 - 8 mm; 20 - 10 mm, 25 - 12 mm.

CoeanHeHve Tpybbl C aCOHHbIMW AeTansmu, MMEKLWUMU HapyxHyl pesbby, ocyllecTBnseTcs no
conpsraembiM NOBEPXHOCTSIM AeTaner 6e3 ynnoTHeHUs pe3bboBoW ramku.

Ona npucoeamHeHus Tpyb K AeTansMm, MMEKLMM BHYTPEHHIO pe3bby, HeobXxoaMmo MCnonb30oBaThb
HVUNNenb C yNnoTHeHneM pe3bboBOKn YacTu.

Ona npucoeguHeHusa k npubopam, MMEKLWUM BHYTPEHHIO pe3bly, MOXHO MPUMEHSTb COeAMHeHue C
O0BXXUMHOW rankon 1 0BXMMHbBIM KOMNbLIOM C YNIOTHEHUEM pe3bb0oBOM YacTu.

3.15.3 Cbopka coeguHeHuin Tuna "MeTtanon™:

- cneuunanbHbBIMK HOXHMLAMK oTpe3aTtb TpyOy Heobxogumown anvHbl nog yrrnom 90° k ocu TpyObl;

- HafeTb raviky 1 KOHTpramky Ha Tpyoy, canHyTb ux Ha 100 - 120 MM OT Kpast kK cepeanHe Tpy003aroToBKY;

- pa3BepTkon-BanbLeBaTenem obpaboTaTb KoHel, TpyObl (PUCYHOK 7);

- BCTaBUTb UTUHT Tuna "MeTtanon" B Tpy603aroToBKy 40 ynopa;

- 3aBEPHYTb ramky Ha (PUTUHT BPYYHYIO C JOBEPTKOWM rae4HbIM KIHYOM.

3.16 Cbopka coeguHWTENbLHOW JdeTanu C apmMaTypord unmn MeTtannuyeckumm vactamu Tpybonposoga
BbINOMHAETCH NpW 0CNabneHHOW HaKNOHOW ranke.

3.17 YnnotHeHume pe3bbOBbLIX COEAMHEHMM CO CTanbHbiMM  TpybonpoBogjamu 1 apmartypom
ocyulecTsnsieTcst neHTon ®YM nnm neHAHON Npaabio.

3.18 [ns 3akpenneHus Tpyb cnegyeT NPUMEHSTbL M3LENUS COrMacHoO Katanoram U3roToBUTENEN UM UHbIE

onopbl, NpUMeHsieMble ANA nnacTtmaccoBbix Tpyb. Bo3moxHble BapuaHTbl kpenneHus Tpyb npeacTaBreHbl Ha
pucyHke 8.
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1 — xOMyT MeTanauyeckuit; 2 — Tpyba metannononnmepHas; 3 -— npoknagka pesvHosas; 4 — 60nT; 5 — raka; 6 — KPOHLWITENH;
7 — TENROWU3ONKLUMNA
Pucynok 8 — KpenneHne MarucrpanbHbix Tpy60onpoBoaos



"PucyHok 8 - KpenneHue maructpanbHbix Tpybonpoeogos”

3.19 3anopHo-perynupylolyto 1 BoAopa3bopHywd apmatypy crefyet 3akpennsaTb € MOMOLLbIO
CaMOCTOSATENbHbIX HEMOABWXXHbLIX KPENneHun ANs yCTpaHeHus nepefayu ycununm Ha TpybonpoBog B npouecce
aKcnyaTauun.

3.20 MuHuUManbHOe pacCTosiHWE OT OCEW OTBOAOB W TPOMHUKOB OO0 KPEnneHwin cnegyeT npuvHuMmaTb C
y4yeToOM TemnepaTypHOro U3MEHEHUs! ANVHbI TPYObl, MPU 3TOM COeAMHUTENbHbIE AeTanu AOIPKHbI pacnonaraTbes
Ha pacCToAHUN He MeHee 50 MM OT KpenneHun.

3.21 [do npoBedeHUs MOHTaXHbIX paboT TpyObl, coeguHWUTENbHblE OeTanu, apmaTtypa U cpeacrtea
KpenneHus JomkHbl 6bITb NOABEPrHYTHI BXOAHOMY KOHTPOSMHO.

3.22 BxoAHOW KOHTPONb MpeaycMatpuBaeT MPOBEPKY Hanuuusi COMpPOBOAMTENBHOW [OOKYMEHTauuw,
BKIOYAsA MMrmeHnYecknin ceptudmkaT n ceptTudukaT CoOoTBETCTBUSA (TEXHUYECKOE CBUMOETENBCTBO), OCMOTP TPYO U
Jetanen ons yCTaHOBMEHUS MapKMPOBKX, a Takke TPELLMH, CKOMOB, PUCOK U APYrNX MEXaHUYECKNX NOBPEXAEHUMN,
BbIOOPOYHLIN KOHTPOMb HAPYKHOMO AnameTpa U TOMLLMHbI CTEHOK TPYO, BbIGOPOUHbIE UCMBITAHUSA MO ONpeaeneHunto
paspyLuatoLen Harpyskum KonbLeBbix 06pasLoB.

3.23 Tpybbl AOMKHBI MMETb MAapPKUPOBKY, yKa3biBaloLLyld AMAMETP U ee HasHaveHue. Ha moBepxHOCTM
TpyG He [OMKHO OblTb MEXaHU4eCKUX MOBPEXOEHUA K 3arnoMoB. TpyObl He OOMKHbI ObiTb CKPYYEHbI MMM
CMITHOLLIEHBI.

3.24 Ha wTtyuepax M HakuMOHbIX ravikax COeQMHWUTENbHbIX AeTanen pes3bba formkHa ObiTb Hape3aHa B
cooTBeTcTBMM ¢ TOCT 6357, knacc ToyHocTu B. Pe3bba gomkHa ObiTb 4MCTOW, 6e3 3ayceHLEeB, pBaHbIX UMK
CMATBIX HUTOK.

3.25 CpepgctBa kpenneHus TpyObl [OO/MKHbI MMETb MOBEPXHOCTb, WCKITHYAKOLWY0 BO3MOXHOCTb
MexaHn4ecKoro nospexaeHust Tpyd. KpenneHusa He JOMKHbI UMETb OCTPbIX KPOMOK M 3ayCeHLEB.

Pa3smepbl XOMyTOB AOMMKHbI COOTBETCTBOBAaTb AuameTpam Tpyb. MeTtannuueckvue KpenneHust AOSKHbI
UMETb MATKUE NPOKMAaAKN U aHTUKOPPO3NAHOE MOKPbLITUE.

4. cnbiTaHus Tpy6onpoBoaAoOB U3 METarIONONIMMEpPHLIX TPYO

4.1 Pexumbl M nocnegoBaTenbHOCTb MMOPOCTAaTUYECKMX (TMOPaBANYECKUX) WM  MaHOMETPUYECKUX
(MHeBMaTUYECKUX) UCTMIbITAHMI TPYOONPOBOAOB NPUBEAEHbLI B COOTBETCTBYHOLUMX HOPMATUBHBIX AOKYMEHTAX.

4.2 Cnctembl BHYTPEHHETO XOJTOQHOMO M rOpsi4ero BOOOCHAGXEHUS MO OKOHYaHWMM UX MOHTaXa LOSTKHbI
ObITb MPOMBITHI BOAOW [0 Bbixoga ee 0e3 MexaHU4eCKMX B3BECEN B TeYEHNE BPEMEHM, YKAa3aHHOTO B TEXHNUYECKON
OOKYMEeHTaUUnM Ha AaHHbIA TUM Tpyo.

MpoMbIBKa CUCTEM XO3SIMCTBEHHO-MUTLEBOINO BOAOCHAOXEHUSI CUMTAETCs 3aKOHYEHHOW Mnocre BbixoAa
BOAbl, yaoBneTBopsitowen TpebosaHnam FOCT 2874.

4.3 CucteMbl BHYTPEHHEro XONoAHOro U ropsiyero BOAOCHabGXeHWsl, CMOHTUPOBAaHHbIE C NPUMEHEHUEM
MeTannononuMepHbIX Tpyb, AOMKHbI OblTb UCNbITAHLI NPU MOMOXUTENbLHOW TeMnepaType OKpyxatllen cpeibl
rmgpocTaTMyeckum MeToooMm.

4.4 lNMpremka cucTem BOAOCHABXEHUsI B 3KCMyaTaumio NpomM3BoauTCS B COOTBETCTBUM C OENCTBYHOLLMMMU
npasunamu. [llpy 3TOM  OOIMKEH OCYLUECTBMSATbLCA MpefBapuTErbHbI  BU3yalnbHbIA  KOHTPOSb  BCEX
CMOHTMpOBaHHLIX Tpyb. He pgonyckatoTca nepervbbl Tpyd, paguycbl M3rmba, KpoMe YykKasaHHbIX, MPOAOSfbHOe
CKpyuYMBaHME, MexXaHW4ecKkne MOoBpeXOEHNsl, COMPUKOCHOBEHMS CO CTanbHbIMW TpybonpoBogamu ropsayero
BOJOCHabxeHus.

5. dkcnnyarauums

5.1 Crnecapu-caHTeXHVKN, MPOU3BOOdALLME PEMOHT, OOJPKHbI ObiTb 0By4eHbl 0cobeHHOCcTAM paboTbl C
MeTannononMMepHbiMn Tpybamu 1M TexHonormenm ux obpaboTkM MMEeTb COOTBETCTBYIOLLYIO AOKYMEHTaLMIO Ha
npaBo NPoBeAEHMS MOHTaXHbIX paborT.

5.2 MNpwn 3ameHe Tpyb BO BpeMsi pEMOHTA He JOMNycKaeTCs yCTaHaBnNuBaTh TPyObl MEHbLUErO AnameTpa.

5.3 B cnyyae noBpexpaeHus yyacTka TpybonpoBoga HeoOXOAMMO Bblpe3aTb MOBPEXOEHHbIN Y4aCTOK.
3ameHa Npov3BOAUTCA C MOMOLLBID OTpe3ka Tpybbl HeO6XOoOMMOW ANUHbLI, CoOeauHAEMOoro ¢ TpybonpoBoaom C
NMOMOLLbIO Pa3beMHbIX COeAUHUTENbHLIX AeTanen Ansg AaHHoro Tuna Tpyo.

5.4 Teun B pa3beMHbIX COEANHEHMAX YCTPAHAOTCA NOABEPTHIBAHMEM raek Unm 3aMeHown ynnoTHUTENS.

5.5 He ponyckaeTca TepMmyecKkoe nnv mexaHudyeckoe noBpexaeHwe Tpyd npu npoBeAeHUn CBapOYHbIX
UNN MHbIX orHeBbIX paboT. MNpu NpoBeaeHUn Takmx paboT B MeCTax BO3MOXHOIO NoBpexaeHus Tpyb Heobxoanmo
CTaBWTb OTPaXAEHUS.



5.6 [1ns O4YMCTKM HapYXHOW MOBEPXHOCTU crieayeT NPUMEHATb MaTtepuars, UCKIoYalLWwmun MmexaHndeckme
NOBPEXAEHUS.

5.7 He cnepyeT gonyckaTb 3amMopaxuBaHusi CUCTeM BogonpoBoga. B crnyvyae 3amepsaHusa cuctembl
Hanuuve npobok B Tpybe MOXHO onpeaennTb N0 MECTHOMY YBENUYEHUIO AnameTpa (paclumpeHuio) Tpyosl unm no
Crnol uHes W nbda Ha nosepxHocTu. [porpeBatTb TpyOy cnefyeTr TennbiM BO3OYXOM WNU ropsiyein BOOOMN.
KaTeropuyecku 3anpeLyaetcsa UCNonb3oBaTh OTKPbITOE Nnams 1 o6CTyknBaTtb TpybGy MOMOTKOM.

Mpn nepBoO BO3MOXHOCTM CcrieayeT 3aMeHNTb NOBPEXAEHHbIN y4aCTOK TPYObI.

5.8 lpu ocnabneHun 3agenku mexagy Tpyobonm WM YTNApPOM, MPOXOAdALMM 4Yepe3 CTPOUTEnNbHble
KOHCTPYKLMU, HEOBXOAMMO €€ YNNOTHUTb NIbHAHOWN NPSAbO TGO APYrMM MSArKMM MaTtepuanom.

5.8 Tpn pemoHTEe cuctem C 3aMeHoW TpyboMNpoBOAOB BOAOPA30OPHbIE W LIMPKYNAUMOHHBIE CTOSIKW,
npoxogswme B 0Oopo3fdax, BepTUMKaNbHbIX KaHamax W LlWaxTax CaHUTapHO-TEXHUYECKUX KabuH, Heobxoammo
Tennov3onupoBaTthb.

6. TpaHCnoOpTUPOBaHME U XpPaHEHME MeTanNNonoNMMepHbIX TPYo

6.1 TpaHcnopTupoBaHue, Norpy3ka 1 pasrpyska MeTannononMmepHbix Tpyo 4OMKHbBI OCYLLECTBASATLCSA Npu
TemrnepaType Hapy>KHOro Bo3gyxa He Hmke -20°C.

6.2 MeTannononumepHble Tpybbl NepeBo3AT NtobbIM BUAOM TpaHCNopTa B COOTBETCTBUMN C TpebOBaHUSIMUA
nepeBO3KW rpy30B, AEWCTBYIOLLMMM Ha OaHHOM Buae TpaHcropTa. [pu XenesHooopOXHbIX nepeBo3kax Tpyobl
NepeBO3AT B KPbITbIX BaroHax.

6.3 Tpu nOrpy3oyHO-pasrpy3oyHbix paboTax, TPaHCMOPTUPOBAHWMM, XpaHeHUU TpyObl HeobxoaMmo
obeperatb OT MEXaHMYECKNX NMOBPEXAEHWN.

3anpelwaetca cbpacbiBaTb TpyObl C TpaHCMOPTHbIX cpencTB. [lpu pasrpyske Tpyd NoOABLEMHO-
TPaHCNOPTHBIMK CpeacTBaMM 3anpeLlaeTcsa NpMMEHSTb MeTannmMyeckmne TPoCChl U 3axBaTbl 6€3 aMOPTU3NPYHOLLINX
NPOKMazoKk.

6.4 XpaHuTb MeTanmnononMMmepHbie Tpyobl CrieayeT B 3aKpbiTOM MOMELLEHUN HA pacCTOAHMM HE MeHee 1 M
OT HarpeBaTesnbHbIX MPUMOOPOB, @ B YCMOBUAX CTPOUTENbHOW MMOWAAKM - B 3aKPbITOM MOMELLEHUM UMW MOf,
HaBecoMm, obeperas OT NPSIMbIX COMTHEYHbIX Ny4el, MonagaHns Macer, XXMpoB U HeddTENPOAYKTOB.

6.5 MeTannononumepHble TpyObl criefyeT XpaHuTb B FOPU30OHTarIbHOM MOSOXEHWW Ha CTennaxax. Beicota
lWTabens He OOMKHA NPEBLIWATL 2 M.

7. TpeGoBaHusA TeXHUKM Ge3onacHoOCTH

7.1 lMpun nponsBoacTBe paboT MO MOHTaXy BHYTPEHHEro BOAOMNPOBOAA 34aHWMN M3 METanononMMepHbIX
Tpyb Heobxogmmo cobniogatb TpeboBaHUs TEXHNKM 6e30NacHOCTU B CTPOUTENLCTBE.

7.2 MeTannononuvepHble Tpybbl B NpoLecce aKcniyataumMm M MOHTaXa He BbIAENSAIOT B OKPYKatoLlyto
cpegy TOKCMYHbLIX BELLECTB W HE OKasblBalOT BPEOHOTO BO3AEWCTBMS HA OpPraHMam 4eroBeka npwu
HenocpeacTBEHHOM KOHTakTe. PaboTa ¢ HUMu He TpebyeT 0cobbix Mep NPeAoCTOPOXKHOCTY.

7.3 CpeacTBa NoxapoTyLUeHWs: NeCoK, KoLWMa, pacrblineHHas Boaa 1 nexHa.

7.4 MoHTax TpyO AO0ImMKEH NPOBOAUTHLCS NOCEe OKOHYaHUS CBAPOYHbIX paboT MEeTanoKOHCTPYKLMA.

7.5 MNpwu BbINONHEHMM paboT no cbopke M MOHTaXy BOAOMPOBOAA HEOOXOAMMO MOSb30BATLCS MCMPABHbLIM
WHCTPYMEHTOM, cObOntogas ycroBusl ero aKcniyatauum.

["aeyHble KMUKM OOIMKHbI COOTBETCTBOBATL pa3mMepam raek. N'ybku Krtouen gormkHbl ObITb NapannenbHbIMy
N HE NMETb TPELLMH 1 3ab0uH.

[a30Bble KMUN HE OOIMKHBI UMETL 3a3yOpPUH 1 COMTOM HaceukM.

7.6 Pabo4yee mecTo crnecapsi-CaHTEXHMKA AOMKHO ObiTb 4OCTAaTOYHO OCBELLEHO.

HanpskeHne nepeHOCHbIX CBETUNBHMKOB HE OOMKHO npeBbiwaTh 42 B.

Py4HOM nepeHOCHOW CBETUMbHUK OOMKEH UMETb MEeTannn4eckyo CeTKy Ans 3alinTbl Namnbl, YCTPONCTBO
Ons ero NoABECKM W LLMNAHroBbIA MPOBOA C BUITKON.

OcBeLlleHHOCTb AoMmKHa OblTb paBHOMEpPHOW, 6e3 crenswero AenNcTend Ha paboTatoLmx.

7.7 TwvopaBnuyeckMe WUCNbITaHUMA CUCTEM crieqyeT MpOBOAMTbL B MPUCYTCTBMM  MacTepa wnm
npouseoguTens pabot. Cnecapu, npoBoAsive WCMNbITaHUA, OOMKHbI HaxoouTbCcA B 6e3onacHbiX MecTax Ha
cny4an BblIOnBaHUS 3arnyLUeKk u aBapuin.

MpunoxeHue A

TexHUYecKue XxapakTepuCTUKM MeTarnnonosiuMepHbIX Tpy6



Tabauua A.1 - CopTaMeHT M MacCa MeTaJlJIONOJIMMEPHEIX TPyO

Tabauua A.2 — OCHOBHEIE OMBUKO-MexXaHNUEeCKHUE rnoxkaszarTesn
METAaJIJIONOJIMMEPHBEIX TPyO

Tabauua A.3 - Tabauua OJ1s IMOPaBIIMUECKNMX pPacyueTOB BOOONPOBOIA
XOJIOOHOM (10°C) BOIBI 13 MEeTAaJIJIONOJMMEPHEX TPyO
no TY 2248-001-07629379-96

Tabnmua A.4 - Tabauua 104 IMIPaBJIMUECKUX pacdudeToB BOIONPOBOIA
ropAaden (60°C) BOIBL M3 METaJUIONOJIMMEPHEIX TpyO
no TY 2248-004-07629379-9

Tabauua A.5 - Tabinuua OJ1s IMOPaBIMUECKNMX pPacyueTOB BOOONPOBOIA
xosiomHo¥  (10°C) BOIBI "3 METAJIJIONOJIMMEPHEIX  TPYO
no TY 2248-001-29325094-97

Tabamuua A.6 - Tabiauua 0Jis IMIOPaBIMUECKMX PacueToB BOIOONPOBOLA
ropsauemn (60°C) BOIEBI 13 METAaJIJIONOJNVMMEPHEIX TpPyO
no TY 2248-001-29325094-97

Tabnuua A.7 - Tabauua OJ1s IMOPaBIMUECKNMX pPacyueTOB BOOONPOBOIA
xojiogHo¥ Bozel (10 C) M3 MeTaJUIONOJIMMEPHEIX TpyO Tumna
"MeTanosa"

Tabanua A.8 - Tabnauua 10Js TYOPaBIINUECKUX pacueToB BOIONPOBOLA
ropsauert Boan (50°C) u3 MeETaJJIONONMMEPHHIX Tpy® Tuna
"MeTanoJsa"

Ta6bnuua A.1 - CopTaMeHT 1 Macca MeTarJionosiIMuMepHbIX Tpyo

B munnnmeTtpax

T 1
| N |HOpMaTMBHO—TeXHquCKaH| HoMMHAJNIBHEINM IOMaMETP ToJymmHa CTEeHKU

TonumHa |TeopeTquCKaq|
|n.n.| OOKYyMEHTalMs | I I c
aJIIOMMHMEBOM | Macca |
| | BHYTPEHHUM C | HAPYXHBI C OOy CKOM | dbonbTHU
¢} 1 M IOJMHBE, KT
| | | IOy CKOM | OOy CKOM |
IOy CKOM | |
| | | | |
I I I I I
|
| 1 |1y | +0,2 | | +0,15 |
+0,01
|2248-001-07629379-96, | 12 | 16 +0,3 | 2,0 | 0,2
0,095
| | -0,1 | | -0,1 I -
0,02 | |
| | | | I |
| Ty | +0,2 | | +0,2 |
| 2248-004-07629379-97 | 20 | 25 +0,3 | 2,5 | 0,2 +-
0,01 | 0,2
| | | 0,1 | | 0,1 |
| ] | |
I I | |
{
2 Ty | | | +0,25 |
|
|2248-001-29325094-97 | 10 -0,2 | 14 +0,15 2,0 | 0,2 +-
0,02 | 0,092 |
| | | | | -0,05 |




12 -0,2 16 +0,15 2,0 | 0,2 +-
0,02 | 0,105 |
| | | | 0,05 |
| | | | | |
| | | | +0,25 |
14 -0,2 18 +0,15 2,0 | 0,24 +-
0,02 | 0,128
| | | | 0,05 |
| | | | | |
| | +0,2 | +0,25 |
|
16 20 +0,15 2,25 | 0,24 +-
0,02 | 0,150 |
| | 0,1 | | -0,05 |
|
| | | | | |
| | +0,2 | +0,25 |
|
20 25 +0,20 2,5 | 0,30 +-
0,02 | 0,204 |
| | -0,1 | -0,05 |
| |
I I
| 3 |pr6u "MeTamnosn" 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
| | ] ]
|
Ta6nuua A.2 - OCHOBHbIe (pU3NKO-MeXaHNYEeCKMe NoKasaTenu MeTansonoNiMMepHbIX TPyo
N [lokazaTenu EnvHnna 3HauUeHMe
o.o V3MEPEHUS
1 KondduumeHT TenjJonpoBOOHOCTU BT /MK 0,45
2 Ko2dduuMeHT JIMHEMHOTO pacCllMpeHMs 1/°cC 2,5 x 10(-5)
3 Kosdouumenr SKBUBAJIEHTHOM MM 0,01
PaBHOMEPHO—-3EPHUCTOM WMEePOXOBATOCTU
4 [IpouHOCTB KOJIbLIEeBEIX obpasLoOB NIpKU H
Pas3pEBe B I[IOIEepedYHOM HalpaBJIeHuM, He
MeHee 1jia TpyO pas3MepaMmM, MM:
10 - 14 2100
12 - 16 2400
14 - 18 2400
16 - 20 2400
20 - 25 2400
5 VI3MeHeHM e IOJMHBL IIOCJIe IporpeBa npu| % He OoJee 1
TeMmnepaTrype (120 - 3)°C B Teuenme (60
+ 1) MUH
6 CTOMKOCTL IPM I[IOCTOSHHOM BHYTPEHHEM MIla
OaBJIEHUU (B6es paspyueHuny) nIpu
TeMmnepatype, °C:
20 - B TeueHue 1 u 4,5
95 - ™ " 1 u 1,8
95 - " " 100 4 1,6
95 - ™ " 1000 u 1,4

Tabnuua A.3 - Tabnuua ana ruapaBnNMyYeckMx pacyeToB BogonpoBofa xonoaHon (10°C) Boabl us
MeTannonosnimmepHbix Tpy6 no TY 2248-001-07629379-96

Q, 1n/c

16 MM

25 MM

1000 1

1000 1

7,72

0,66




0,04 0,35 23,43 0,13 2,25
0,06 0,53 47,79 0,19 4,21
0,08 0,71 79,6 0,26 7,21
0,1 0,89 117,62 0,32 10,44
0,14 1,24 213,41 0,45 18,49
0,18 1,59 331,74 0,58 28,73
0,3 2,65 831,9 0,96 69,58
0,5 4,42 2114,86 1,6 175,59
0,7 2,24 320,7
0,9 2,88 506,00
1,2 3,84 859,88
1,6 5,12 1463,98

Ta6bnuua A.4 - Tabnuua Ana rmgpaBrMYeCcKUX pacyeToB BogonpoBoga rops4ven (60°C) Boabl u3
MeTaniononMmMmepHbIX Tpy6 no TY 2248-004-07629379-97

Q, 1n/c d =16 MM d = 25 MM

VvV, M/c 1000 1 vV, M/c 1000 1
0,02 0,18 5,7 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 53,0 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 1,59 273,77 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




Tabnuua A.5 - Tabnuua ana rmapaBnnMyeckMx pacyetoB Boponposofa xonoaHon (10°C) Boabl us
MeTannononumepHbIx Tpy6 no TY 2248-001-29325094-97

MM | d = 25 MM |
| | | | |
I I | I I I I I I I
I |
| | v, m/c | 1000 i | Vv, m/c | 1000 i | Vv, mM/c | 1000 i | V, m/c |

1000 i | v, m/c | 1000 i |
| | | | | | | |
I I I I I I I I !

| 0,02 | 0,26 | 18,75 | 0,18 | 7,9 | 0,13 | 3,73 | 0,11 |
2,48 | 0,064 | 0,717 |
|I |I | | | | | |
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 |

| |I | | | | | |

0,08 | 1,06 | 207,75 | 0,73 | 85,66 | 0,63 | 39,92 | 0,43 |
24,18 | o0,26 | 7,2 |

|I |I | | | | | |

0,1 | 1,32 | 309,73 | 0,91 | 125,2 | 0,67 | 59,79 | 0,54 |
35,78 | 0,32 | 10,16 |

|I |I | | | | | |

0,14 | 1,85 | 561,81 | 1,28 | 231,55 | 0,93 | 107,54 | 0,76 |
65,68 | 0,45 | 18,5 |

|| |I | | | | | |

0,18 | 2,38 | 882,95 | 1,64 | 359,43 | 1,2 | 168,46 | 0,98 |
102,55 | 0,58 | 28,73 |

|| |I | | | | | |

0,3 | | | 2,73 | 900,89 | 2,00 | 419,15 | 1,63 |
253,51 | 0,96 | 69,58 |

|I |I | | I | | |

0,5 | | | | | 3,33 |1054,04 | 2,71 |
634,26 | 1,6 | 176,2 |

|I |I | | | | | I

0,7 | | | | | | | 3.8

1185,36 | 2,24 | 320,18 |
|I |I | | | | | |
0,9 | | I | | I | |
2,88 | 516,05
| |I | | | | | |
L2 | I | | I | |
3,84 | 859,91




|I |I I | | | I I

L6 | | | | | | | |

5,12 |1460,5 |
|

Ta6bnuua A.6 - Tabnuua Ana rmgpaBnMYecKMX pacyeToB BofonpoBoaa rops4ven (60°C) Boabl u3
MeTaniononMmepHbIX Tpy6 no TY 2248-001-29325094-97

| o, n/c | d =14 mm | d =16 mu d =18 mu d = 20
MM | d = 25 MM |
! | | | |
[ I | | I I I I I |
I |
| | 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 |
| |

|
[ 1
| 0,02 | o,26 | 13,75 | o0,128 | 5,78 | 0,13 | 2,69 | 0,11 |
1,77 | 0,064 | 0,495|
|I |I | | | I | |
0,04 | 0,53 | 48,51 | 0,36 | 15,66 | 0,27 | 9,41 | 0,22 |
5,73 | 0,13 | 1,66 |
|I I | | | | | |
0,06 | o0,79 | 99,32 | 0,55 | 40,62 | 0,4 | 18,82 | 0,33 |
11,23 | 0,19 | 3,18 |
|I |I | | | | | |
0,08 | 1,06 | 170,16 | 0,73 | 67,82 | 0,63 | 31,16 | 0,43 |
18,66 | 0,26 | 5,56 |
|I I | | | | | |
0,1 | 1,32 | 251,92 | 0,91 | 100,43 | 0,67 | 47,21 | 0,54 |
28,48 | 0,32 | 7,93 |
|I |I | | | | | |
0,14 | 1,85 | 464,88 | 1,28 | 188,81 | 0,93 | 86,11 | 0,76 |
52,35 | 0,45 | 14,73 |
|I |I | | | | | |
0,18 | 2,38 | 739,51 | 1,64 | 296,31 | 1,2 | 136,88 | 0,98 |
82,94 | 0,58 | 23,15 |
|I |I | | | | | |
0,3 | | | 2,73 | 758,99 | 2,00 | 349,45 | 1,63 |
212,85 | 0,96 | 57,40 |
|I |I | | | | | |
0,5 | | | | | 3,33 | 899,49 | 2,71 |
544,15 | 1,6 | 146,12 |
|I |I | | | | | |
0,7 | | | | | | | 3,80
1017,15 | 2,24 | 274,15 |
| | | | | I |
| |




0,9 I | | I |
2,88 | 436,79 |
| | | | | | | I
1,2 I | | I |
3,84 | 749,61 |
| | | | I | | | |
1,6 | | | | |
5,12 |1288,83 |
| | | | 1
| | |
Ta6bnuua A.7 - Tabnuua ans rMgpaBfIMYeCKMX pacyeToB BogonpoBoga xonopgHon Boabl (10 C) us
MeTansiononMmMmepHbIX Tpy6 Tuna "Metanon”
| | T | | T
1
| Q, | d =16 MM | d = 20 mmMm | d 26 MM | d = 32 MM d =
40 MM | d = 50
a/c | | |

I |
| v, M/c | 1000 i |V, m/c | 1000 i |
1000 i | v, mM/c [1000 i |
| | ]

I I 1
0,02 | 0,194 | 9,43 | 0,114

0,08 | 0,016 | 0,03 |
I | | |I

0,04 | 0,389 | 30,09 | 0,228
0,23 | 0,032 | 0,09 |
I | I|

0,06 | 0,583 | 60,34 | 0,342
0,45 | 0,048 | 0,17 |
I | II

0,08 | 0,777 | 99,53 | 0,456
0,71 | 0,064 | 0,27 |
| | I|

0,1 | 0,972 | 147,27 | 0,570
1,04 | 0,080 | 0,39 |
I | |I

0,14 | 1,360 | 267,31 | 0,798
1,83 | 0,112 | 0,69 |
| |
I

0,18 | 1,749 | 418,95 | 1,026
2,80 | 0,144 | 1,05 |
| I|

0,3 | 2,915 |1054,51 | 1,710
6,78 | 0,239 | 2,52 |

0,038

0,076

0,114

0,153

0,191

0,267

0,343

0,572



16,63 | 0,399 | 6,

30,32 | 0,559 | 11,

47,59 | 0,718 | 17,

80,01 | 0,958 | 29,

1,5 | |
119,99 | 1,197 | 43,
I |
| |
1,8 | |
167,35 | 1,437 | 60,
I| ||
2,2 | |

241,70 | 1,756 | 87,

328,61 | 2,075 |118,

| 2,395 |153,

| 2,794 |204,
|

| 2,850 | 722,00 | 1,600

13 |

| 3,990 |1336,83 | 2,240

10 |
|
I

37 |
09 |
51 |
55 |
24 |
38 |

.

29 ’
|

| 2,881

| 3,841

176,04 |

323,90 |

512,34 |

868,75 |

0,953

1,334

1,716

2,288

2,860

3,431

49,98

91, 44

144,05

243,14

365,77

511,36

0,605

0,847

1,089

1,452

1,815

2,178

2,661

3,145

Ta6bnuua A.8 - Tabnuua ana rmgpaBnUYecKUX pacyeToB BogonpoBoga rops4ven sBoabl (60°C) us

MeTanfnononumepHbIx Tpy6 tuna "Metanon"
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Pucynox A.1 — Homorpamma gns npubanxkeHHOro rvapaBanyeckoro pacyera BOAONPOBOAA XONOAHOMU BOAL
TY 2248-001-07629379-96

I |
| v, M/c |1000 i | Vv, M/c | 1000 i | V, m/c | 1000 i| Vv, m/c | 1000 i | V, m/c
1000 i| v, m/c |1000 i |
| | ] | | | | |

|
[ I 1
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 |
| | | | | | | |
| | I



0,777 | 79,28 | 0,456 | 21,63
| 0,064 | 0,19 |

| | |
0,972 |118,75 | 0,570 | 32,26
| o,080 | 0,29 |

| | |
1,360 |219,32 | 0,798 | 59,21
| o,122 | 0,51 |

|
1,749 347,93 | 1,026 | 93,52
| 0,144 | 0,79 |
|

2,915 |895,85 | 1,710 | 238,71 |
| 0,239 | 1,96 |

| | |
| | I

| | 2,850 | 615,56 |
| 0,399 | 4,90 |
| I| | |

| | 3,990 |1154,67 |
| 0,559 | 9,02 |

| | |

I| II |
| 0,718 | 14,27 |

| | |
| | I

| | |
| 0,958 | 24,19 |

| | |
| |I I |
| 1,197 | 36,50 |

| | |
| |I I |
| 1,437 | 51,14 |

| | |
| |I I I
| 1,756 | 74,23 |

| | |
| |I I |
| 2,075 | 101,32 |

| | |
| |I I |
| 2,395 | 132,35 |

| | |
| | I

| |
|

2,794 |
|

176,62 |
]

0,256

0,320

0,448

0,576

0,960

1,600

2,240

2,881

3,841

0,153

0,191

0,267

0,343

0,572

0,953

1,334

1,716

2,288

2,860

3,431

0,097

0,121

0,169

0,218

0,363

0,605

0,847

1,089

1,452

1,815

2,178

2,661

3,145




"PucyHok A.1 - Homorpamma anst npubnmxeHHOro ruapasrnyeckoro pacyeta Bo4ONpoBoaa XONOAHOW BOAb! U3
MeTannononMmMepHblx Tpyd no TY 2248-001-07629379-96"
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PucyHox A.2 — Homorpamma ans npubnuXeHHOro ruapaBnmnyeckoro pacdera BOAONPOBOAA ropsuyelt BoAbl U3 MeT
TY 2248-004-07629379-97

"PucyHok A.2 - Homorpamma ans npubnvmxeHHOro ruapaBrMyeckoro pacyeTa BOAOMNPOBOAA ropsiyent Boabl 13

MeTannononMmMepHblx Tpyd no TY 2248-004-07629379-97"

MpunoxeHue b

CopTaMeHT coegunHUTENbHbIX AeTanen u GUTUHIOB

Tabanua B.1 - CopTaMeHT COeIVHUTEJIbHEIX merajen o1 TpyO
no TY 2248-001-07629379-96 u TY 2248-004-07629379-97

Tabmnua B.2 - CopTaMeHT COEeIVIHUTEJIbHEIX nerTajen 014 TPpyO
no TY 2248-001-29325094-97

Tabnuua B.3 - CopramMeHT ouruHror "Meranosn", Benyckaemelx TOO  HIIII
"BnanBoO"

Tabnuua B.1 - CopTaMeHT coeauHUTENbHbLIX AeTanen Ana Tpy6 no TY 2248-001-07629379-96 u TY
2248-004-07629379-97

HammMeHOBaHME M 3CKU3 PasmMepsl, IoOMM, MM Macca,



oeTasnmn KT

d D S L

CoenmHeHME mwTyLepHoe C

HapPyXHOV pe3bbou
16 Gl/2-B 24 51 0,07
25 3/4-B 36 68 0,24
25 1-B 36 70 0,25

CoenmHeHUe LTyLEepHOe C 16 Gl/2-B 24 48 0,08

BHYTPEHHEN pes3bpbon

CoenmHeHMre mTyllepHOe C 16 Gl/2-B 24 41 0,06

HAKMIOHOW TaMKOM UM BTYJIKOM

lryuep 12 Gl/2-B 34 34 0,05

Tabnuua B.2 - CoptamMeHT coeanMHUTENbHbIX AgeTanen ansa Tpy6 no TY 2248-001-29325094-97

N HamMeHOBaHME UM BCKU3 JeTajlit Pas3Meprl, IOMM, MM
o.I.
1 CoenyHeHue C OOXMMHOM T'aliKoM 1/2 x 1216
| 3/4 x 1620 |
1 x 2025
2 CoenuHeHMEe IepexonHoe C OOXMMHOM Tavkoy u 1/2 x 1014
HAKMIOHBIM KOJIbLOM 3/4 x 1216
| 1 x 1620 |
3 YrosbHMK H 1/2
| 3/4 |
4 YronbHuk B 1/2
| 3/4 |
5 YronbHuk H-B 1/2
| 3/4 |
1
6 YCTaHOBOYHHM yT'OJIbHUK 1/2
7 Tporumk H 1/2
3/4
| 1 |
8 TpoMHUK IepexonHoM H 1 x 3/4 x1
9 Tpoliuuk B 1/2
| 3/4 |
10 |TpoiiHuk nepexonHo¥ H-B-H 3/4 x 1/2 x 3/4




11 |TpolMHMK YCTaHOBOUYHHIM IJIOCKUM 1/2
12 |TpOoMHMK YyCTaHOBOUHHIM yIJIOBOM 1/2
13 |KpecToBUHa pelyKLUMOHHAS 3/4 x 1/2
| 1 x 3/4 |
14 |Hunnens H 1/2
| 3/4 |
1
15 |Hunnenb nepexomHOoMr 1/2 x 3/4
| 3/4 x 1 |
16 |Mydra 1/2
| 3/4 |
1
17 |Hepexonumuk H-B 1/2
3/4
1
18 |IlepexOOHMK penyKLUMOHHHM H-B 1/2 x 3/4
| 3/4 x 1 |
19 |Baraymka H 1/2
| . |
20 |Baraymka B 1/2
| 3/4 |
1
21 |PacnpenenmuTesib 1/2 x 1/2

Tabnuua B.3 - CoptameHT chutuHroB "MeTtanon", Beinyckaembix TOO HIMM "BnagB34"

N HamMeHOBaHME " Pasmeptr, IIOVIM

LII. |3CKU3 IeTajm
A B B C Cl a )

1 Koseno

| 12 | 12 31,2 31,2 25 25
OOBEKT

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




Kosieno C
BHYTPEHHEN
pe3bpbon
| 12 | 1/2 | | 31,2 | 22 | 25 26,8 |
OOBEKT
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
Kogsieno c
BHYTPEHHEN
pe3bpbon
YIOJIMHEHHOE
| 12 | 1/2 | | 31,2 | 37 | 25 26,8 |
OOBEKT
15 1/2 33,2 42,0 29 26,8
MybTa
| 12 12 38,8 - 25 25
OOBEKT
15 15 - 39,8 - 29 29
20 20 - 44,0 - 35 35
26 26 - 51,0 - 43 43
32 32 - 60,0 - 56 56
40 40 - 80,0 - 63,5 63,5
MydTa c
BHYTPEHHEN
pes3vboit
12 | 172 | | 35,4 | - 25 21,9 |
OOBEKT
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 -
MydTa C HapyxXHOM
pe3bbon
| 12 | 1/2 - | 37,5 | - 25 21,9 | -
OOBEKT
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 -
3arayumka
| 12 | - - | 255 | - 25 21,9 | -
OOBEKT
15 - - 26,0 - 29 26,8 -
20 - - 27,0 - 35 31,7 -
MybTa-nepexongHUK
| 12 15 40,8 - 25 29 -
OOBEKT
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 -
TponHuUk C
| 12 | 12 12 | 62,4 | 31,2 25 25 | 25
OOBEKT
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 TPOMHUK
BHYTPEHHEN
pe3bbon
| 12 | 12 1/2 | 62,4 | 22 | 25 | 25 -
OOBEKT

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 -

I[lpuMeuanmust

1 OourTuHTM Iysa TPy® BHYTPEHHMM IMaMeTpoM OoJblmle 32 MM MOT'YT OBITh BHIIIOJIHEHEl U3

4yI'yHa, IIOKPETOIO Te®JIOHOM.

2 CopTaMeHT QUTMHITOB HJisg TPy®O BHYTPEHHMM OuaMeTpoMm OoJsblme 40 MM cjlengyeT YTOYHMUTH

B TOO HIIII "BramnB3IO".
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