CBopa npaBuil N0 NPOEKTUPOBaHUIO U CTPOUTENTBLCTBY
CIn 40-103-98
"MpoeKTUpOBaHME U MOHTaX TPYGONpPOBOAOB CUCTEM XOJIOQHOIO U ropsAYero
BHYTPEHHEro BOAOCHAaGXXeHUA ¢ UCNOSNb30BaHUEM MeTaslNIonosIMMepHbIX Tpy6™
(opo6peH ans npuMmeHeHUa nucbmom MNoccTpost PP ot 26 nioHs 1998 r. N 13-362)

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

Beenmenue

1. O6bjacTh OpUMEeHEeHUS

2. [IpoeKTUpoBaHMUeE BHYTPEHHETO BOIIONPOBOIA 3OaHUM us
METAJIJIONOJUMEPHEX TRYO

MOHTaX BHYTPEHHEIO BOIONPOBOIA 3IAHUM M3 METAJIJIONOJMMEPHEX TPpyO
VicOoelTaHUsa TpYOONPOBOIOB M3 METAJIJIONOJMMEDPHBIX TPpyO

oKCcoayaTaums

TPAHCHIOPTUROBAHME ¥ XPAaHEeHMEe MEeTaJlJIONOJMMEPHHX TpyO

TpeboBaHUI TEXHUKU OE30M0aCHOCTU

NpunoxeHue A. TexXHUUECKME XAPAKTEPUCTUKY METAJIJIONOJMMEDPHBIX TPYO
[MpunoxeHue B. CopTaMeHT COeIMHUTEJILHEIX IeTalley M OUTUHI OB
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BBepeHue

CsBog npasun NO MNPOEKTUPOBAHUIO W MOHTaXy CWUCTEM BHYTPEHHEro XOMOAHOTO W ropsiyero
BoAoOCHabxeHVs BOAOMNpPOBOAa 34aHWMA M3 METannononuMepHblx TPy coaepXuT AonofHuTenbHble TpeboBaHus,
pekoMeHAauMm 1 cnpaBoYHble MaTepuansl K 4ENCTBYIOWMM HOPMATUBHBLIM JOKYMEHTaM.

B Csoge npaBun npuefeHbl TpeboBaHUSA M pekoMeHaauuu no rmapaBnMyeckoMy pacydeTy v nogbopy
MeTansononMMmMepHbix Tpy6 M hacoHHbIX AeTanen K HUM, MO KOHCTPYKTMBHbIM peLUeHUsM MNpoknagku Tpyb B
noMeLLeHunsX, NPMBEAEHbI TaKkke copTaMeHTbl TPYO M3BECTHBIX NOCTaBLUMKOB 1 NPOU3BOAUTENEN.

Mpu paspabotke CBoga MpaBuil UCMOMb30BaHbl MOMIOXKEHUSA OEWCTBYIOLMX HOPMAaTMBHbLIX OOKYMEHTOB,
mMaTepuarnbl 3aBOA0B-U3rOTOBMTENEN, B TOM YMChe 3apybexHbIX.

Mo mepe HakonmeHus onbiTa NPOEKTUPOBAHWUS, CTPOMTENBbCTBA U JKCMnyaTaumMm cucTeM BOAOCHabKeHus
13 MeTannononumMepHblx Tpy6 1 pacoHHbIX geTtanen B Ceog npasun 6ygyT BHECEHbI HEOOXOANMbIE M3MEHEHUSA U
OOMONHEeHMs.

B paspabotke HacTtosiwero Csoga npasun npuHumanu ydactue: A.B.Cnagkos, H.B.MutpodaHoBa
(HUMMoccTpon), B.A.lmyxapes (locctpon Poccuun), J1.MN.Oomapaukas, T.®.®Pateesa, B.N.Tepexun (HUKUMT),
C.N.Mpwxkumxeuknn (MHUUT3M), KO.H.Caprun (CantexHWWnpoekr), B.O3.Oopodees (TOO HIIM "BnagB34"),
A.l'ToHTyap (AO "Kayuyk"), A.B.Yypaanes (3A0 "TeHTa").

3amevaHuna 1 npeanoxeHns no coseplueHcTBoBaHUo CBoaa npasun cneagyet Hanpasnate B 1 LIHC.

1. ObnacTb NpMMeHeHus

1.1 Hactoawumn Ceoa npaBun pacnpoCTPaHAETCs Ha NPOEKTUPOBAHUE, MOHTaX W PEMOHT CTPOSILLMXCSA U
PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHEro XOMNMOAHOMO M ropsvero BOAOCHABXKEHUS U3 MeTannononMMepHbix Tpyo
(nanee - Tpy6®HI).

MeTtannononvmepHble TpyObl MpeaHasHayeHbl Afsi CUCTEM BHYTPEHHErO XO3AWCTBEHHO-NMUTLEBOrO
BogonpoBoaa ¢ AaerneHnem oo 1 Mla n Temnepatypou Bogbl o 75°C.

3anpeLlaeTca NpMMeHeHne MeTannononMMepHblx TpyO And NpoTMBONOXapHOro BOAONPOBOAA.

1.2 Tpn NpoOeKTUpPOBaHUM W MOHTaXe HeobxoaMMO NpPUMEHsTb TPyObl, WMeloWMe TUIMEHNYECKUI
cepTudmkaT n ceptTnudukaT COOTBETCTBUS, BblAaHHbIA rOCYAapCTBEHHLIMY OpraHamu.

2. NMpoekTpoBaHMe BHYTPEHHEro BoaonpoBoaa 3aaHUN
M3 MeTannonosiMmMepHbIX Tpy6

2.1 an npoekTnpoBsaHnMnm CUCTEM BHYTPEHHEero XonoaHOoro wu ropsa4yero BOOOCHabXeHnst U3
MeTannononnmMmepHbiX pr6 cnegyeTt pykoBOoACTBOBATbCA Tpe6OBaHMﬂMM cBOOa npaBun "npoeKTMpOBaHMe n



MOHTaX TpybonpoBOOOB CUCTEM BOOOCHADXEHWS M KaHanusauum C UCNOMb3oBaHWEM TpyO M3 MNONUMEpPHbIX
maTepuanos. O6Lme nonoxeHus", HacTosiwero Ceoga nNpasui U ApYrnx HOPMaTUBHBLIX LOKYMEHTOB.

2.2 Tpy NpOEKTUPOBaHWM BHYTPEHHErO BOAOMNPOBOAA PEKOMEHAYETCS MPUMEHSATbL TPYyObl AMS CTOSIKOB
anameTtpom 6ornee 20 mMm. lMoaTaxHoOe NpucoeguHeEHME K CTOoskaM criefyeT BbINOMHATb, Kak npaBuno, u3 Tpyo
HapyXHbiM guameTpom 14 1 16 MM 4epe3 pacnpedenuTenbHble KOMMekTopbl (pUCYHOK 1; npunoxeHne b, nos.26
Tabnuubl 6.2).
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a— C OpHOCTOROHHUM MPAMBIM PACTIoNoXeHUeM 2 OTBOARLUMX WTYUe-
poB; 6 — C OAHOCTOPOHHUM NPSIMbIM PACMoNoXeHreM 3 OTBOARLLMX
wTyuepos

Puncyrnox 1 — CTansHOW pacrnpenenrensHbiii KOnnekTop

"PucyHok 1 - CTanbHOWM pacnpegenuTternbHbIin Konnekrop”

2.3 PacnpegenutenbHbli  KONMEKTOP MOXET WMETb [Ba OTBOAAWMX wWTyuepa unu Oonee w
yCTaHaBNMBaETCS B KBapTUpe, Ha OTBETBMEHMM OT MOAANLLEro CTOsIKa M3 CTanbHbIX UM MEeTanonoMMepHbIX
Tpy6 nocne (LapoBOro) BEHTUMSA, MeXaHU4eckoro cunbTpa, BOAOCHETYMKAE.

2.4 [onyckaeTcs npoknagka BOAOMPOBOAHbIX METannonoNMMEpPHbIX TPY® B CaHUTAPHO-TEXHUYECKUX
KabuMHax B Ka4yeCTBE CTOSIKOB MPEMMYLLECTBEHHO C WCMOMb30BaHWEM MEXOY3TaXHbIX BCTABOK M3 3TUX TPyO
(pycyHkmn 2 - 4).
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1 — nogaowmit cToak na MNT 2025; 2 — MeXAyITaxHan BCTABKA M3 CTANLHOM TPYOLE; 3 — NOBUXHOR KpenneHve; 4 —
NBTYHHBIA TRORHUK, 5 — BeHTUNb; 6 — GUILTP; 7 — NOKBAPTHPHLIA PEryARTOP NABJIEHWA; 8 — BOAGCHETINK; 9 — pacnpe-
AenuTenbHulh konnextop; 10, 12 — 14 — nogeopkw us MIMT 1216 COOTBETCTBEHHO K CMECUTERIO KYXOHHO#R MOlKM, K
CMbIBHOMY 64Ky YHUTa3a, K CMECHTENAM BaHHLI ¥ YMbIBANbHUKE, Buge; 11 — COBAMHUTENLHAR NeTans; 15 — HenopBux-
HOe KpenneHye; 76 — CTanbHan rinbaa; 17 - MexAy3TaxHOe NepexpuTe

Pueymnox 2 — Cxema aTaxecToska 13 MIT xon0aHOro B0AcNposoaa ¢ PaCNPEAENUTENEHEIM KOINBKTOPOM
8 cbope ¢ noasoaxamu uz MAT

"PucyHok 2 - Cxema ataxecTtosika n3 MIMNT xonoaHoro Bo4onNpoBoAa ¢ pacnpeaenutenbHbiM KONnekTopom B cbope
¢ noasoakamu u3 MIMAT"
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1 — nopalowmin CcTosk 1a MOT 2025; 2 — mexpyaTtaxHasn BCTaBKa W3 CTabHON TPYGh:;, 3 — NOABMXKHOe kpennexve; 4 —

NATYHHDBIA TPOWHWK; 5 — BEHTNb; 6 — GUNLTP; 7 — NOKBAPTUPHLIA PEryNaToOp AaBNeHns; 8 — BOQOCHeTYMK; 9 — pacnpeae-

nuTenbHbi konnexTop; 10 — 12 — nopaoaxy Mz MNT 1216 COOTBETCTBEHHO K CMECUTEARM KYXOHHOA MOWKM, BaHHb! U
yMbiBaNbHUKE, Guae; 13 — HeNoABIXHOE KpenneHue; 74 — CTanbHan runb3a; 15 — MexayaTaxHoe nepekpoiTie

Pucyrnox 3 — Cxema ataxectonaka 13 MINT ropguero B0aoONPOROAA C pacnpesenvTensHsIM KONNEKTOPOM
8 cbope ¢ nogpoakamun U3 MMNT

"PucyHok 3 - Cxema ataxecTtosika u3 MIMNT ropsiyero BogonpoBoda ¢ pacrnpegenurternbHbiM KonmnekTopom B cbope ¢

noasogkamu n3 MIMAT"
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1 — mexpysTtaxHas sctaska na MIMT 2025; 2 — natysHbiA TPOM-
HUK; 3 — BeHTUNb; 4 — HENOABUXHOE KpenneHve;, 5 — NOABKX-
HOe KpenneHuwe; 6 — runb3a; 7 — MEXAY3TaxHOe nepexkpoiTue

PrcyHox 4 — 3T7aXecTosK C MeXAYaTaxHOM BCTABKOM
v3 MMT

"PUCYHOK 4 - QTaxeCTosaK C MexayaTaxHon BctaBkon n3 MIMNT"

2.5 YpgenbHble noTepu Hanopa Mo AfMHE U CKOPOCTb TeYeHUs BOAbl B 3aBMCMMOCTM OT pacxoda BoAbl B
TpybonpoBogax pasnmyHbiX TUMOB TPy NpmBedeHbl B NpunoxeHun A.

2.6 KoapduuMEHTBI MECTHOIO COMPOTUBIIEHUA COEAMHUTENbHbLIX AeTanen pAns Bogonpoesoga U3
MeTannononMMepHblx Tpyb crnegyeTt npuHumaTth no Tabnuue 1.

2.7 KomneHcauusi TemnepaTypHbiX YONMHEHUA [OSBPKHA OCYLLECTBNATLCS, Kak npaano 3a cuer
CaMOKOMMEHcauun oTaenbHbIX y4acTkoB TpybonpoBoda: noBopoToB, M3rMbBoB, npoknagku Tpyo "amerikon". 370
[OCTUraeTcs NpaBWUIbHOW PacCTAHOBKOW HEMOABWXKHBLIX KpenneHun, Oenawmux TpybonpoBog Ha He3aBUCHMMblE
y4acTku, edopMauus KOTopbIX BOCMPUHMMAETCS NOBOpOTamMu Tpybonposoaa.

2.8 Tlpu paccTaHOBKE HEMOOBWXHbIX KPEMMEHWA crnegyeT yy4uTblBaTb, 4YTO MNepemelleHne TpyObl B
NNOCKOCTN, NEpPneHaNKYNSPHON CTEHEe, OrpaHUYMBaETCsl pPacCTOSHMEM OT MOBEPXHOCTU TpyObl OO CTEHbI.
PacctosiHve oT HEMOABWKHBIX ONMOP A0 CTEHbI JOIMKHO ObITb HE MeHee 2 AnameTpoB Tpybonposoaa.

2.9 YcTaHOBKY KOMMEHCATOPOB criegyeT npegycMatpmsaTb NPU HEBO3MOXHOCTU KOMMEHCaLMW YONMHEHUI
3a cyeT NoBOPOTOB TPYOGONPOBOAOB.



Tabnuuya 1

Jetans Cxemartuyeckoe 3HaueHue
usobpaxeHue getanm | k0apodu-
LMeHTa

YronbHuk 90° 2,0

KpecToBUHa 3,0

TPOMHKK I 1,5

OTcTyn _/— 0,5
O6xon @ 1,0
BHes3anHoe wn3-
MEeHeHUue ceye-
HUA:
paclumpeHme I 1,0
-
-1
L 5
CyXeHue 0
Y I
"Tabnuuya 1"

2.10 YanuHeHne ydacTtka Tpybonposoga (MM) npu MakcumarbHOW TemnepaType Boabl B Tpybonposoge
cnepyeT onpenenstb no hopmyne

IODenvTa 1 = 0,025 L JensTa t, (1)
TIoe L - miMHa ydacTka TpyGompoBoma, M;
IesbTa t - PasHOCTL TeMIepaTyph [PV MOHTaxe U 3KcIulyaTaumyu, °C.

211 PacyeT KomneHcupyowen cnocobHoctn [1-o6pasHoro, [-06pas3Horo u  netneobpasHoro
KOMMEHCaTOPOB crieayeT onpeaensite no dopmyrne

L = 30 xB.xopeHb (d HesbTa 1), (2)
k H
roe L - nnuHa ydyacTKa KOMIIeHCAaTopa, BOCIPMHMMAKIETO TeMIepaTypPHEE
k VM3MEHEHMA IOJIMHEL TpyOolnpoBOoIa, MM;
d - HapPyXHHM IOvaMeTp TpPpyOH, MM;

Jenbra 1 - TeMmmepaTypHOE M3MEHEHME IJIMHEL PACUETHOI'O ydacTKa TpyBonposona,
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MpuMepbl YCTPOWCTBA KOMINEHCATOPOB M3 METANONONMMEPHbIX TPYG NpeAcTaBreHbl Ha PUCYHKe 5.
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Pucynok 5 — Yctpoincteo komneHcaropos [1-obpasnoro (a), M-o6pasHoro (6), r

"PucyHok 5 - YcrporcTteo komneHcatopos M1-o6pasHoro (a), M-o6pasHoro (6), netneobpasHoro (B)"

2.12 letneobpasHbii KOMMNEHCATop crieqyeT MPUMEHATb NPU BENUYMHE TeMnepaTypHOro YANMHEHMUS
TpybonpoBoga Hdenbta | >= 0,4d.

2.13 PaccTosiHne mMexay CKOMNb3SLWMMM KpenneHusamu criegyeT npuHUMaTh corfacHo Tabnuue 2.

Tabnuua 2
B munnumeTtpax
HapyxHbet nuameTp MIT PaccrogaHme Mexny CKOJb3ANVMY KPEeIJIEHUMAMU
IpM TOPU30HTAJILHOM IpM BEPTUKAJILHOM
NpoKJIagKe NpoKJIagKe
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
* IOna Tpy6 "Meranoa"

2.14 MpuHMMasi BO BHUMaHWe ON3NEKTPUYecKne CBONCTBa MeTanononiMMepHblx Tpy6, BaHHbI 1 OylieBble
NOAAOHbI AOMKHbI ObITb 3a3EMIEHbI COFMacHO COOTBETCTBYHOLMM TpeboBaHMSM HOPMAaTUBHbLIX AOKYMEHTOB.



215 [na obecneyeHusa cpoka cryxbbl TpybonpoBoOoB ropsven Boabl U3 Tpyb He MeHee 25 neT wu
XOnoaHou BoAbl He MeHee 50 neT HeobXxoaMMO NoaaepXNBaTb HOPMATMBHBIE PEXUMbI IKCNyaTauun (gaBneHue u
TemnepaTypy) ¢ MOMOLLbIO MPUOOPOB aBTOMATUYECKOTO PEryNMpoBaHmsl.

2.16 B komnnekte ¢ onpegeneHHbIMX Tunamu Tpyo HEOBXOAMMO NPUMEHSITb COeAUHMTENbHblE AeTanu,
CTPOro COOTBETCTBYIOLLUME MO KOHCTPYKUMU AaHHOMY Tuny Tpy6 (mpunoxexve b).

3. MoHTax BHYyTpeHHero sogonposoga 30aHUN U3 MeTannonosimMepHbIX pr6

3.1 MoHTax TpyboNpoBOAOB BOAONPOBOAa AOSPKEH OCYLLECTBRAATbCA MO  MOHT&XHOMY MNPOEKTY,
BbIMONIHEHHOMY CTPOUTENBbHO-MOHTaXXHON UMW NPOEKTHOWN OpraHnsaumen.

3.2 PaboTbl N0 MOHTaxXy Tpy6 AOMKHbI BbINOMHATLCS creumanbHO 00yYeHHbIM TEXHUYECKUM NEePCOHAaNomMm,
MMEIOLLMM COOTBETCTBYIOLLIEE YAOCTOBEPEHME U OBNafeBLUMM OCOBEHHOCTbIO paboThbl 1 TexHonornen obpaboTkm
OaHHbIX TpyO.

3.3 MoHTax TpyOONpoBOAOB AOMKEH OCYLLECTBNSATLCA MPU TEMNepaType OKpYXKaloLen cpedbl He MeHee
5°C.

3.4 ByxTbl TpyO, XpaHMBLUMECS UMM TPAHCMOPTUPOBABLUMECS Ha MOHTaX (3aroTOBUTEMbHLIN y4aCTOK) npwu
TemnepaType Hwke 0°C, aormkHbl ObITb Nepen packaTkon BblAepXaHbl B TedeHne 24 4acoB Npu TemnepaTtype He
Hwke 10°C. B npouecce pasmoTku OyXT U MOHTaxa TpybonpoBogoB HEOOXOAMMO CreanTb, YTOObI MapKMpOBKa Ha
Tpybax Haxogunacb Ha ogHOM obpasylollen noBepxHocTn TpyObl. MNMpoknagky Tpybbl crieqyeT BecTn 6e3 HaTsra,
cBo6OAHbIE KOHLbI 3aKpbIBaTh 3arfyLlKamMu Bo n3bexaHne nonagaHus rpssu n mycopa B 1pyby.

3.5 lNepen npoknagkon Tpyd B noMeLLeHNN HEOBXOAMMO YCTaHOBUTbL CPeacTBa KpeneHus, 3akoH4YNTb BCe
3MneKkTporasocsBapoYHble paboThbl, a MpK OTKPLITOM Npoknagke Tpyb - 1 oTAenoYHble paboThbl.

3.6 MetannononumepHble TpybObl NpeanoyvTUTENbHO MPOKNaAbiBaTb CKPbITO B H6opo3gax, kaHanax u
Lwaxrax, Npu 3TOM AOmKeH ObiTb obecneyeH AOCTYN K pasbeMHbIM COeQMHEHMSAM M apMaType nyTem yCTpowcTBa
OBEPOK U CbEMHbIX LLIMTOB, HA NOBEPXHOCTM KOTOPLIX HE AOMMKHO OblTb OCTPLIX BbICTYMOB.

3.7 B cniyyae 3amMOHONMUYMBaHUSA rOpM3OHTarnbHbIX TPYyOONPOBOAOB, ANA NpefoTBpalleHnss obpasoBaHus
BO34yLUHbIX NpobOoK B Tpybax, ux cnegyeT npoknagpiBate ¢ nogbemom 6onee 0,003 B cTopoHy Bogopa3bopHOM
apmaTypbl. 3aMOHONMYEHHBIN BOAONPOBOS Lieriecoobpas3Ho NpoknagpiBaTth B KOXyxe (Hanpumep, Tpyba B Tpyobe).

3.8 boposgbl vnu KkaHanbl crniegyeT 3akpbliBaTb MOCMe MNPOBEAEHUS TUAPaBIMYECKMX UCMbITaHWI
Tpy6onpoBoaoB.

3.9 [o 3amoHonuumBaHusa TpybonpoBOOOB HEOOXOAMMO BbINOMHUTE WCMOMHUTENBHYHO CXEMY MOHTaxa
[aHHOTO yyYacTka 1 NPoOBECTU rMapaBnmyeckme NCnbITaHns.

3.10 [ns npoxoga 4epe3 CTpouUTEnbHblE KOHCTPYKUMWM Heobxogumo npegycMaTpuBaTth yTNSapbl,
BbINOMHEHHbIE U3 NNacTMaccoBbIX TpyO (pucyHok 6). BHyTpeHHM anameTp dyTtnsapa gormkeH 6bitb Ha 5 - 10 Mm
HonbLue HapyXHOro AnameTpa NpoknaabiBaeMoi Tpybbl. 3asop Mexay Tpybon u dyTnapomMm Heobxoanmo 3agenatb
MSrKMM BOAOHENPOHMLAaeMbIM MaTepmnarnom, AonycKaLWwmum nepemMelleHme Tpyobl BAONb NPOAOSNbHON OCH.
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Pucynox 6 — YctaHoBKa ¢$hyTngpos ana npoxoaa Tpyb yepes nepekpb!

"PucyHok 6 - YcraHoBKa chyTnsipoB A4f1s Npoxoda Tpyd Yepes NepekpbiTusi, CTEHbI 1 Neperopoaku”

3.11 Mexagy meTannononMmepHbiMM TpybonpoBogammn ropsidert U xonogHow BOAbl pacCTOsiHNE B CBETY
OOIDKHO ObITb HE MeHee 25 MM (C yvyeToMm TomnwMHbl Tennousonsauun). MNpu nepeceyveHnn TpybonpoBoaoB
paccTosiHne Mexay HUMU LOIKHO ObiTe He MeHee 30 mMm. TpybonpoBoabl XONoAHOW BoAbl CreayeT NpoknaabiBaTh
Hxe TpybonpoOBOAOB ropsyero BOgOCHAGXEHNS1 U OTOMNSEHUS.

3.12 TpybonpoBoabl CWUCTEM ropsivYero BOAOCHAGXeHusd, a npu  HeobXoAMMOCTM W XOrOOHOro
BOAOCHabxeHus, cnegyeT Tennon3onnmpoBaTb B COOTBETCTBUN C NPOEKTOM.

3.13 lMoBopoTbl TpybGONPOBOAOB CriedyeT OCYLIECTBMATb C NPMMEHEHNEM CTaHOAPTHbIX YroNbHWUKOB W
cneumanbHblX JdeTanew cornmacHo npunoxeHuio b wnm nytem mnsrmba TpyObl BpPy4HYO WM crneumanbHbIM
WHCTpyMeHTOM. Pagmyc nsrmba gormkeH ObiTb HE MeHee NSATU HapPYXHbIX AMamMeTpoB TpyOul. [Npu nsrmbax cnepyet
Nnonb30BaTbCsl JOPHOM B BUAE CrnvparnbHOW NpyXuHbl. Mpu n3rmbaHum He [OMNycKalTCA CNIOLMBAHUE U 3a5IOM
Tpybbl. OBanbHOCTL TPYO Ao/mkHa ObiTh He Bonee 10%.

3.14 CoeaviHeHve MeTannononMMepHbiXx Tpyo CO cTanbHbIMM Tpybamu, 3amnopHO-pErynvMpyrolen u
BOOOPa3bOpHON apMaTypoW BbIMOSHAETCS Ha pe3bbe C MoMOoLbl chneumanbHbiX COeQUHUTENbHBIX AeTanen
(mpunoxenve B). JonyckaeTca npucoeamHeHe noaBoaok u3 Tpyo K cTanbHbIM COEAUHUTENBbHBIM YacTsM (PUCYHOK
7).




T — nopBoAKa M3 MeTaNNONOAKMEDPHON TRYbb!; 2 — COBAMHUTENLHaN AeTanb, 3 — mydTa CTaKaapTHast; 4 — narTp
YrOnbHUK CTaHAapTHbi, 6 — waitba ynopHas, 7 — wainba aekopatueras;, 8 — apmaTtypa sBonopasbopHan; 9 -

PucyHox 7 — Y3nel npucoeguHeHUn NOABOAOK K BOAOPA3BOPHOM apMz

"PUCyHOK 7 - Y3nbl NpucoegmMHeHMs MoABOOOK K BogopasbopHon apmatype”

3.15 MNoaroToBuTENbLHBIE ONEpaLun

[lo Hayana MoHTaxa TpybonpoBogoB HEOOBXOANMO BbINOMHUTE CreayoLLMe NogroTOBUTENbHLIE Oonepaumm:

- oTOGpaTh TPYObl U COeaUHUTENBHBIE AETann U3 Yncna NPoLeALNX BXOAHOW KOHTPOSb;

- pasmeTuTb TpPyOy B COOTBETCTBMM C NPOEKTOM WM MO MECTY C Yy4eTOM Mpunycka Ha MNOCNeayrLLyro
0bpaboTky;

- paspesaTb TpyOy cormacHo pasmeTke creumarnbHbIMM HOXHULAMW, He aonyckas cMatust Tpybbl u
ob6pasoBaHusa 3ayceHueB. OTKIOHEHVe NNOCKOCTU pe3a He AOMMKHO NnpeBblwaTth 5°.

3.15.1 Cbopka coeMHEHWI C 3aepLUEHHBIMM LUTYLIEPaMU:

- Nepepf yCTaHOBKOW crneumarnbHbIX COeQUHUTENbHBIX AeTanen ¢ 3aepLleHHbIMA WTyuepaMmm Heobxogumo
0o6paboTaTb BHYTPEHHIOK NOBEPXHOCTb TPYObl Ha rMyOUHY 3aepLUEHHOrO KOHLA LITYyLlepa pa3BepTKoNn;

- yCTaHOBKa 3aepLUEHHOrO LWTyLepa Ha TpyOy OCcyLLecTBSIETCA C MOMOLLbIO Mpecc-nMcToneTa, Npyu 3ToM He
[OMyCcKaeTcsi paspyLUeHUe CTEHKM TPyObl;

- HaKNZHYIO raviky crefyet HaBopayvMBaTb Ha HapyXHyHo pe3bby WwTyuepa, He gosoas o ynopa 1 - 2 mm.

13.15.2 Cbopka coeamHeHUn ¢ OGXKUMHOWM raikon COCTOUT U3 CreAyoLMX OnepaLuii:

- Ang n3rnba Tpy6hbl € r < 5d_H (HapyHbI AMameTp) HeOH6XOAUMO NMPUMEHSITL NPYXKUHY;

- BbINPSAMUTb NIULLHWE UCKPUBNEHUS TPYObI;

- cneumanbHbIMU HOXHULaMK obpesatb TpyBy nog yrrom 90° k ocu Tpy6bl;

- obpaboTaTb NOBEPXHOCTbL TPyObl KanMOpPOBaHHOW pas3BepPTKOM (CHayana CHATb BHYTPEHHIOK dacky,
3aTtem 06paboTaTb HapyXHYH MOBEPXHOCTb);



- HageTb Ha TpyBy NaTyHHYI0 OBGXMMHYIO ramky;

- BPY4YHYHO 3anpeccoBaTb COEAUHMWTENbHbIN 3MeMEHT A0 ynopa Ha rmybuHy ans Tpy6 HapyXHbIM
anameTpom, Mm: 16 - 8 mm; 20 - 10 mm, 25 - 12 mm.

CoegnHeHne TpyObl C hacoOHHbIMM AeTansiMu, UMEIOLMMU HapyXHyl pesbOy, OcyllecTBngercs no
conpsiraeMblM MOBEPXHOCTAM AeTanen 6e3 ynnoTHeHus pe3bboBow ranku.

Ons npuncoeanHeHunA pr6 K gertandam, uMmerummMm BHYTPEHHHK pesb6y, HeobXoaMMO UCMoNb30BaTb
HUNnesnb C yrnioTHeHnem pe3b603017| YacTu.

Ons npucoegnHeHus K npubopam, MMEKLMM BHYTPEHHIOI pe3bly, MOXHO MPUMEHSATb COeduMHEeHue C
OOXXMMHOW rankom 1 0GXKUMHbBIM KOSMbLIOM C YNIIOTHEHNMEM Pe3b00BOM YacTu.

3.15.3 Cbopka coeamHeHun tTuna "MeTtanon":

- cneumanbHbIMU HOXHULAaMK oTpesaTb Tpyby Heobxoammon anuHbl nog yrnom 90° k ocu TpyObI;

- HageTb ranky 1 KOHTpravky Ha Tpyoy, caBuHyTb nx Ha 100 - 120 mm oOT Kpas kK cepeanHe Tpybo3aroToBKu;

- pa3BepTkon-BanbLeBaTeneMm obpabotaTb KOHeL, TPyObl (PUCYHOK 7);

- BCTaBUTb MTUHT Tuna "MeTtanon" B Tpy603aroToBKy A0 ynopa;

- 3aBepHYTb ravky Ha (UTUHI BPYYHYO C JOBEPTKOW raeyHbIM KITHOYOM.

3.16 COopka coeavHUTENbHOW OeTanu C apMaTypoy Mnu MeTanMyeckumm 4Yactsmu Tpybonposoga
BbINOSHAETCS NpU ocnabneHHON HakMOHOW raike.

3.17 YnNnoTHeHWe pe3bboBbIX COEQNHEHUI CO CTarnbHbIMU TPyOONpoBoAaMM U apMaTypoi OCyLLECTBMAAETCA
nenTon ®YM nnu neHAHOW NpagbHo.
3.18 [nga 3akpenneHus Tpyd criegyeT NpUMEHNATb U3AENUsa COrMacHO KatanoramMm U3roToBUTENen U nHble

onopbl, NpYMeHsiemble Ans nnactMaccoBbix TPy6. BosmoxHble BapuaHTbl kKpenneHus Tpyb npeacTaBneHbl Ha
pucyHke 8.
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1 — XOMYT MeTannnyeckuit; 2 — Tpyba metannononnMmepHasn; 3 -— NPoKNaaka peauHosas; 4 — G6onT; 5 -- ranka; 6 — KPOHWTENH;
7 — Tennou3onALUN

Pucynox 8 — KpenneHve maructpanbHbix TpyGonpoBoaos



"PucyHok 8 - KpenneHue maructpanbHbix Tpybonposogos”

3.19 3anopHo-perynvpyrolyto 1M BoAopa3bopHyld apmaTtypy crnegyetr 3akpenfsitb C  MOMOLLbH
CaMOCTOATENbHLIX HEMOABWXHbBIX KPEMMEeHW ONs YCTpaHeHUs nepegayn ycunui Ha TpybonpoBopg B npouecce
aKkcnnyaTauuu.

3.20 MuHMManbHOEe pacCTosiHMe OT OCer OTBOAOB W TPOMHWKOB A0 KPEnneHun crieqyeT npuHumaTtb C
Y4YETOM TEMMNEPATYPHOro M3MEHEHUS AMMHbI TPYObl, NPU 3TOM COEAUHUTENbHbIE AeTanu AOMKHbI pacnonaratbcs
Ha paccTosAHMU He MeHee 50 MM OT KpenneHun.

3.21 [Jo npoBedeHMss MOHTaXHbIX paboT TpyObl, coeauHUTEmNbHbIE AeTanu, apMmaTtypa W cpeacTsa
KpenneHus OOMmKHbI OblTb NOABEPTHYTHI BXOAHOMY KOHTPOJSIHO.

3.22 BxogHOW KOHTpOMnb npegycMatpuBaeT MPOBEPKY Hanuuns CONPOBOAMTENBHOW OOKYMEHTaLumMu,
BKITHOYAS TMTMEHUYECKUA CepTUdUKAT U cepTucmkaT COOTBETCTBMSA (TEXHUYECKOE CBUAOETENLCTBO), OCMOTP TPyO U
JeTanen Ans yctaHOBNEHUs MapKUPOBKUX, a TakKe TPELUUH, CKOIOB, PUCOK U APYIMX MeXaHUYeCKNX NoBpeXaeHun,
BbIOGOPOYHbIN KOHTPOSb HApY>KHOMO AuameTpa U TOSLLMHbI CTEHOK TPyO, BbIDOPOYHbIE UCTbITAHMS MO ONPEeAENEHNIO
paspyLUatoLLen Harpyskun KonbLeBbLIX 00pasLoB.

3.23 TpyObl OMKHBI UMETb MaPKMPOBKY, YKa3biBatoLLYO AMaMeTp U ee HasHadeHne. Ha noBepxHOCTU Tpyo
He JOJMPKHO BbITb MEXaHNYECKMX MOBPEXAEHWI 1 3aNOMOB. TpyObl HE AOMMKHbI ObITb CKPYYEHbI UITK CITHOLLEHBI.

3.24 Ha wryuepax M HaKMAHbIX ravkax COeAuMHUTENbHbIX AeTanen pesbba gormkHa ObiTb Hapes3aHa B
cootBetcTBUM ¢ TOCT 6357, knacc ToyHocTM B. Pesbba pomkHa ObiTb uncTton, 6e3 3ayceHueB, pBaHbIX MMM
CMSATbIX HATOK.

3.25 CpepactBa kpenneHus TpyObl [OMMKHbI WMMETb MOBEPXHOCTb, WCKIIOYaOLLYy0 BO3MOXHOCTb
MeXaHW4eckoro noepexaeHus Tpyo. KpenneHus He JOMKHbI UMETb OCTPbIX KPOMOK U 3ayCEeHLIEB.

Pasmepbl XOMyTOB [OJPKHbI COOTBETCTBOBaTb AuameTpam Tpy6. MeTtannuueckue KpenneHust LOJDKHbI
MMETb MSrkMUe NPOKaakM U aHTUKOPPO3UMHOE MOKPLITUE.

4. UcnbiTaHnsa Tpy6onpoBoaoB U3 METanononMMepHbIX Tpyo

41 Pexumbl M nocnegoBaTenbHOCTb FMAPOCTATUYECKUX (TMOPABIINYECKUX) UMK MaHOMETPUYECKMX
(MHeBMaTMyeckux) ncnbiTaHUn Tpy6oNpOBOAOB NPUBEAEHbI B COOTBETCTBYIOLLIMX HOPMATMBHBIX JOKYMEHTAX.

4.2 CucTembl BHYTPEHHErO XOMOOHOMO U ropsivyero BOOOCHAOXEHUS NO OKOHYaHUM UX MOHTaxa AOSKHbI
ObITb NPOMbITHI BOAOW A0 Bbixoda ee 6e3 MexaHW4YeCcKMx B3BECEN B TeYEHME BPEMEHU, YKAa3aHHOIO B TEXHUYECKON
OOKYMeHTaUMK Ha AaHHbIn Tvin Tpyo.

lMpombIBKa CUCTEM XO3SMCTBEHHO-MUTLEBOIO BOAOCHAOXEHMSI CUMTAETCs 3aKOHYEHHOW Mocre Bbixoda
BOAbI, yaoBneTBopsitoLlen TpedosaHusm FOCT 2874.

4.3 CucTeMbl BHYTPEHHErO XOSIOAHOMO WM ropsivero BOAOCHAOXEeHMS, CMOHTUPOBAHHbIE C MPUMEHEHMEM
MeTannononMMepHeix Tpyb, OOMKHbI OblTb MCMbITaHbl MPY MOJNOXUTENBHOW TemnepaTtype OKpyXalolen cpegbl
rMapocTaTMYeCcKMM METOAOM.

4.4 Tpuemka cMCTEM BOOOCHAOXEHWUs1 B SKCMslyaTauuMio NPou3BoaUTCA B COOTBETCTBUU C AEWCTBYHOLLUMMU
npasunamu. MNMpn 3TOM OOIMKEH OCYLLECTBNASATLCA NPeABapUTENbHbIA BU3YyaribHbIA KOHTPOSb BCEX CMOHTUPOBAHHbIX
Tpy6. He ponyckatotca nepermbbl Tpyb, paguycbl m3rmba, KpoMe YKa3aHHbIX, MNPOAOSbHOE CKpyYMBaHuE,
MeXaHu4eckme NoBPEXAEHMUS!, CONPUKOCHOBEHNS CO CTanbHbIMK TPyGoNpoBogaMu ropayero BogocHabxeHus.

5. dkcnnyaTtauums

5.1 Cnecapu-CaHTEXHWKWN, MPOU3BOASALLME PEMOHT, OOJIKHbI ObiTb 00y4eHbl 0cobeHHOCTsIM paboTbl C
MeTannononMMepHeiM1 Tpybamum 1 TexHonormen nx obpaboTkn MMEeTb COOTBETCTBYIOLLYIO JOKYMEHTALMIO Ha NPaBo
NPOBEAEHNS MOHTaXHbIX paboT.

5.2 lNpwn 3ameHe Tpyb BO BpeMsi peMOHTa He A0MyCKaeTcs ycTaHaBnMBaTh TpyObl MEHbLUErO AMameTpa.

5.3 B cnyyae noBpexpgeHus yyacTka TpybonpoBoga HeobXxoaMmo Bbipe3aTb MOBPEXAEHHbIA YYaCTOK.
3ameHa nNpou3BOaAUTCHA C MOMOLLBI OTpeska Tpybbl HeobGXoaMMOM ANuHbI, CoeauHAeMoro ¢ TpybonpoBoaoM ¢
NMOMOLLIbIO pa3beMHbIX COeAMHUTENBHbIX AeTanen Ang AaHHOro Tmna Tpyo.

5.4 Teun B pasbeMHbIX COEANHEHUAX YCTPaHAKOTCA NOABEPTbIBAHMEM raek UM 3aMeHON YNoTHUTENS.

5.5 He gonyckaeTcs TepMmMyeckoe unm mMexaHudeckoe noBpexaeHve TpyO npu NpoBeAeHUM CBapOYHbIX
WIN MHbIX OTHEBLIX paboT. Mpu NpoBegeHUM Takux paboT B MecTax BO3MOXHOIo noBpexaeHust Tpyd Heobxogumo
CTaBWTb OrPaXXAEHUS.

5.6 [na O4MCTKM HapYXHOW MOBEPXHOCTU CrNeayeT NPUMMEHATb MaTepuarn, UCKIoYalLWwuin MexaHnyeckme
NoBpeXaeHUS.



5.7 He cnepyet ponyckaTb 3aMOpaxuBaHWs cUCTeM Bogonposogda. B cnyyae 3amepsaHus cuctembl
Hanuyne Npobok B Tpybe MOXHO onpedenuTb MO MECTHOMY YBENMUYEHWUIO AuameTpa (paclumpennto) Tpyobl unm no
CrNoK WHest U Nnbga Ha noepxHocTu. [MporpeBatb TpyOy cregyeT TenmnbiM BO3AYXOM WM TOpSYen BOJOW.
KaTteropuyecku 3anpeLiaeTcs UCnonb3oBaTb OTKPLITOE NiamMsi u 06CTykuBaTh TpyOy MOMOTKOM.

Mpun NepBon BO3MOXXHOCTU CriedyeT 3aMEHUTb NMOBPEXAEHHBIN Yy4acTOK TPyOb.

5.8 Tlpn ocnabneHun 3agenkm mexgy Tpybor un yTnspom, MPOXOAALWMM Yepe3 CTpOouTESbHbIE
KOHCTPYKLUMMK, HEODX0OMMO ee YNMOTHUTb NIBHAHON Npsgbto MO0 ApyruM MArKMM MaTepuarnom.

5.8 lpn pemoHTE cuUCTEM C 3aMeHOn TpybonNpoBOAOB BOAOPA3bOpHbIE U LMPKYNSLMOHHLIE CTOSIKM,
npoxogdwne B 0Oopo3gax, BepTUKambHbIX KaHamax W LaxTax CaHUTapHO-TEXHUYECKUX KabuH, Heobxogumo
TennomsonupoBaTb.

6. TpaHCnOpTUPOBaHME N XPaHEHME MEeTanNonoNMMepHbIX TPyO

6.1 TpaHcnopTupoBaHue, NOrpy3ka v pasrpyska MeTansiononMmepHblx Tpy6 AOMKHbI OCYLLECTBAATLCA Npu
TemnepaType Hapy>KHOro Bo3gyxa He Huxe -20°C.

6.2 MetannononmmepHble Tpybbl NepeBo3aT NobbiM BUOOM TpaHCNopTa B COOTBETCTBUM C TpeboBaHnAMU
nepeBoO3kW rpy3oB, AENCTBYOLWMMW Ha AaHHOM Buae TpaHcrnopTta. [Mpu xene3HoOopOXHbIX nepeBo3kax TPyObl
nepeBo3AT B KPbITbIX BaroHax.

6.3 T[lpu norpysoyvHo-pasrpy3oyHbiX paboTax, TpaHCMOpPTUPOBaHWW, XpaHeHun Tpybbl Heobxognmo
obeperaTtb OT MEXaHNYECKUX NMOBPEXAEHNN.

3anpelaetca cbpacbiBatb TpyObl C TpaHCMOPTHbLIX cpedcTB. [lpu pasrpyske Tpyd nogbemHo-
TpaHCNOPTHLIMKU CpeacTBaMM 3anpeLlaeTcs NPUMEHATb MeTanfnnyeckme Tpocchl U 3axBaTthbl 6e3 aMmopTU3UPYHOLLIMX
Npoknagok.

6.4 XpaHuTb MeTannononuvepHole TpyObl cneayeT B 3aKpbITOM NOMELLEHUM Ha PaccTosHUKN He MeHee 1 M
OT HarpeBaTenbHbIX NPUOOPOB, @ B YCNOBUSIX CTPOUTENbHOW MIOLWAAKA - B 3aKPbITOM MOMELLEHUN MNU Nosa
HaBecoM, obeperas OT MPAMbIX COMHEYHbIX fy4Yel, MonagaHus Macerl, >XMpoB U HedTENPOAYKTOB.

6.5 MeTannononumepHble TpyObl cneayeT XpaHWTb B FOPU3OHTaNbHOM MNOSMOXEHNW Ha cTennaxax. BeicoTa
wtabens He JOMKHA NpeBbILaTh 2 M.

7. TpeboBaHUA TeXHMKM Be3onacHOCTH

7.1 Tpn npousBoacTBe paboT MO MOHTaXy BHYTPEHHEro BOAONPOBOAA 34aHUM M3 METannonosiMMepHbIX
Tpy® Heobxognmo cobntogaTtb TpeboBaHMSA TEXHUKM BE30MACHOCTU B CTPOUTENLCTBE.

7.2 MeTannononMmepHble Tpybbl B NpoLecce aKcniyaTauunm M MOHTaxa He BbIAENST B OKPYXKatoLyio
cpegy TOKCMYHBLIX BELIECTB U He OKasblBaldT BPEAHOrO BO3OEWCTBUS Ha OpPraHW3aM YeroBeka npu
HenocpeACcTBEHHOM KOHTakTe. PaboTta ¢ Humm He TpebyeT ocobbiXx Mep NPeAOCTOPOXKHOCTMY.

7.3 CpeactBa noxapoTyLUEHUs: NecokK, KoWwMa, pacnblfieHHasi Boda M nexa.

7.4 MoHTax Tpy6 OormKeH NpoBOANTLCS MOCIe OKOHYaHNS! CBApOYHbIX paboT METaNTOKOHCTPYKLNIA.

7.5 Mpw BbINONHEHNN PaboT Mo cOoOpKe M MOHTaXy BOAONMPOBOAA HEOHXOAMMO MONb30BATLCSA UCMPABHbIM
WHCTPYMEHTOM, cobntogas ycrioBus ero skcnnyarauuu.

[[@aeyHble Kno4un OOMMKHbI COOTBETCTBOBATL pa3mepam raek. ['yoku knoyen aormkHbel O6biTb NapannensHbIMu
N HE NMETb TPELLMH U 3a60UH.

["a3oBble KoY He AO0MKHbI UMETb 3a3yOPUH 1 COUTON HaCeuKu.

7.6 Paboyee mecTo crnecapsi-CaHTeXHMKa OOMKHO ObITb JOCTAaTOMHO OCBELLIEHO.

HanpsikeHne nepeHoCHbLIX CBETUINBHMKOB HE AOSMKHO NpeBbiwaTh 42 B.

Py4HOI nepeHOCHOW CBETUITbHMK OOIMKEH MMETH METaINIMYECKYH CeTKy ONS 3alMTbl f1laMnbl, YCTPONCTBO
[OJ1s1 ero NoABeCKM M LUNAHrOBbIA MPOBOA C BUITKOMN.

OcBelleHHOCTb A0MKHa ObiTb paBHOMEPHOM, 6e3 crensawero A4encTBms Ha paboTaroLLmX.

7.7 T'vapaBnuyeckne UcnbiTaHUsi CUCTEM crnedyeT NPOBOAMTL B MPUCYTCTBUM MacTepa Unu nponsBoauTens
pabot. Criecapu, npoBoAsilMe UCMbITaHWUs, AOMMKHbI HaxoouTbCs B Ge3onacHbIX MecTax Ha criyyal BblOMBaHMS
3arnyLueKk 1 asapumn.

MpunoxeHune A
TexHUYeckme xapakTepUCTUKN MeTannonosiMmmMmepHbIX Tpyo

Tabauua A.1l - CoOpTaMeHT ¥ MacCa MeTaJUJIONOJMMEPHEIX TpyO




Tabauua A.2 — OCHOBHEE OdUBUKO—MEXaHUUECKUE nokKaszaresnm
METAaJIJIONOJIMMEPHEX TPyO

Tabavua A.3 — Tabauua I ITUOPABIAMUYECKHUX PaCyeToB BOIONPOBOIA
XOJIOOHOM (10°C) BOIIEL Y3  MEeTaJJIONOJUMEPHEX TRyO
no TY 2248-001-07629379-96

Tabauua A.4 - Tabauua s TUIPaBINYECKUX PAaCcCUeTOB BOIONPOBOIA
ropguen (60°C) BOIEL Y3  METaJJIONOJMMEPHEX  Tpy0O
no TY 2248-004-07629379-9

Tabarua A.5 — Tabauua s ITUIPaABINUYECKUX PACUETOB BOIONPOBOIA
XOJIOIHOM (10°cC) BOJEI us METAJIJIONOJIMMEPHEIX  TPpyD
no TY 2248-001-29325094-97

Tabauua A.6 — Tabauia oJIist TUOPABIMUECKHMX PACUETOB  BOIOIPOBOIA
ropguen (60°C) BOJEI M3  METAJIJIONOJMMEPHEX  TpyO
no TY 2248-001-29325094-97

Tabauua A.7 - Tabauua s TUIPABINYECKUX PACUETOB BOIONPOBOIA
xoJyomHOoM Bomel (10 C) M3 MeTaJJIONOJMMEPHBIX TpyO Tuna
"MeTanon"

Tabavua A.8 - Tabauua g TUIOPaABINUYECKUX pacueToB  BOIONPOBOIA
ropguet Bomul (50°C) m3 MeTaJJIONOJMMEPHHX Tpy®  TuHIa
"MeTanosa"

Tabnuua A.1 - CopTamMeHT U Macca MeTansiononmMepHbIX Tpyo

B munnnmeTtpax

| N |HOpMaTMBHO—TeXHquCKaH| HoMMHAaJIBHEM OMaMETP TonuyHa CTEeHKU |
TommyrHa |TeopequeCKaH|
|1'I.1'I. | JOKYyMEeHTalnA } T I C |
aJIIOMMHUEBOM Macca |
| | BHYTPEHHUN C | HaPYXHBIM C IOy CKOM | donpTHU
¢} 1 M IOJWHBEL, KT
| | | OOIIYyCKOM | IOIIYCKOM |
IOy CKOM |
| | | | |
I I I I I
|
| 1 |rv | +0,2 | | +0,15 |
+0,01 |
|2248-001-07629379-96, | 12 | 16 +0,3 | 2,0 0,2
0,095 |
| | -0,1 | | -0,1 |
-0,02 | |
I | I I I |
| v | +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 I I I
2 |1y | | | +0,25 |
|2248-001-29325094-97 | 10 -0,2 | 14 +0,15 2,0 0,2 +-
0,02 | 0,092
| | | | | 0,05 |
I I | | |
I




| | | | +0,25 |
| | 12 -0,2 | 16 +0,15 2,0 | 0,2 +-
0,02 | 0,105 |
| | | | -0, 05 |
| | | I |
| | | | +0,25 |
| | 14 -0,2 | 18 +0,15 2,0 | 0,24 +-
0,02 0,128
I | I I -0,05 |
I | | | |
| 10,2 | +0,25 |
|
| | 16 | 20 +0,15 2,25 0,24 +-
0,02 0,150 |
| 0,1 | -0,05 |
|
I | I I |
| +0,2 | +0,25
I
| | 20 | 25 +0,20 2,5 | 0,30 +-
0,02 0,204 |
| -0,1 | -0,05 I
| | |
| I I
|
| 3 |Tpybu "Meranos" | 12 16,0 +-0,3 2,25 +-0,2 | 0,5 +-
0,04 | 0,125
I | | | I
| | 15 | 20,0 +-0,3 2,50 +-0,2 | 0,5 +-
0,04 | 0,185 |
I | | | |
| | | 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 |
I | I I |
| | 32 | 40,3 +-0,3 3,90 +-0,2 | 0,7 +-
0,04 | 0,550 |
| | | | I
| | 40 | 48,0 +-0,3 4,00 +-0,3 | 0,8 +-
0,04 | 0,755 |
| | | I |
| | 50 | 60,0 +-0,3 4,50 +-0,3 | 0,8 +-
0,04 | 0,985 |
I | | | I




| 60 76,0 +-0,3 5,20 +-0,3 1,0 +-
0,04 | 1,480
L | |
|
Tabnuua A.2 - OcHoBHbIe (PU3NKO-MexaHN4YecKne nokasaTenu MeTansononMMmepHbIX Tpyo
N [loxkazaTenn Enomnnna 3HadeHue
n.m M3MEepeHUss
1 KosdpdpmumeHT TenjJonpoBOOHOCTU Br /MK 0,45
2 KondbdmumeHT JIMHEMHOTO pPaCUIMPEeHUS 1/°C 2,5 x 10(-5)
3 Kosdpduument SKBUBAJIEHTHOM MM 0,01
PaBHOMEPHO-3€PHUCTOM LEePOXOBaTOCTHU
4 [IpouHOCTH KOJIbLIEBHIX o0pasLoB IIpKU H
paspLlBe B IIOIIEPEeYHOM HalpaBJIEHUM, He
MeHee nJia TpyD pas3MepaMmy, MM:
10 - 14 2100
12 - 16 2400
14 - 18 2400
16 - 20 2400
20 - 25 2400
5 VI3MeHeHMe IOJMHEL I[I0CJle OpoTpekBa InOpu| % He OoJiee 1
remneparype (120 - 3)°C B Teuenme (60
+ 1) MuH
6 CTOMKOCTL MPM [OCTOSHHOM BHYTPEHHEM MIla
OaBJICHUN (6es paspylleHul) OpKu
TeMnepaTtype, °C:
20 - B TeueHue 1 u 4,5
95 - ™ " 1 u 1,8
95 - " " 100 u 1,6
95 - " " 1000 u 1,4

Tabnuua A.3 - Tabnuua AnAa rmapaBnUYeCcKUX pacyeToB Bogonposoaa xonoaHoun (10°C) Boabl u3

MeTannononumepHbix Tpy6 no TY 2248-001-07629379-96

Q, 1/c d =16 MM d = 25 MM
VvV, M/c 1000 1 VvV, M/c 1000 1
0,02 0,18 7,72 0,06 0,66
0,04 0,35 23,43 0,13 2,25




0,06 0,53 47,79 0,19 4,21
0,08 0,71 79,6 0,26 7,21
0,1 0,89 117,62 0,32 10,44
0,14 1,24 213,41 0,45 18,49
0,18 1,59 331,74 0,58 28,73
0,3 2,65 831,9 0,96 69,58
0,5 4,42 2114,86 1,6 175,59
0,7 2,24 320,7

0,9 2,88 506,00
1,2 3,84 859,88
1,6 5,12 1463, 98

Tabnuua A.4 - Tabnuua Ana rmapaBnUYecKUX pacyeToB Boponposoaa ropsiyen (60°C) soabl u3
MeTannononumepHbix Tpy6 no TY 2248-004-07629379-97

Q, m/c d =16 MM d = 25 MM

VvV, M/c 1000 1 VvV, 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 l46,1
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 ansa rmppaBnUYECcCKUX pacyeToB Bogonposoga xonoaHou (10°C) Boabl u3
MeTannononumepHbix Tpy6 rno TY 2248-001-29325094-97



I
| o, n/c | d = 14 MM | d = 16 MM d =18 MM d = 20

I 1
| v, m/c | 1000 i | v, mM/c | 1000 i vV, M/c | 1000 i v, M/c |

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

| o,02 | o,26 | 18,75 | o,18 | 7,9 | 0,13 | 3,73 | 0,11 |
2,48 | 0,064 | 0,717 |
II |I I I I | | I
0,04 | 0,53 | 63,00 | 0,36 | 252 | o0,27 | 12,6 | 0,22 |
7,77 | 0,13 | 2,25 |
II I I | | | | I
0,06 | 0,79 | 125,91 | 0,55 | 52,2 | 0,4 | 24,52 | 0,33 |
15,4 | 0,19 | 4,21 |
II |I I | | I | I
0,08 | 1,06 | 207,75 | 0,73 | 85,66 | 0,63 | 39,92 | 0,43 |
24,18 | 0,26 | 7,2 |
|I | | 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 II | I | I | |
0,14 | 1,85 | 561,81 | 1,28 | 231,55 | 0,93 | 107,54 | 0,76 |
65,68 | 0,45 | 18,5 |
II |I I | I I I I
0,18 | 2,38 | 882,95 | 1,64 | 359,43 | 1,2 | 168,46 | 0,98 |
102,55 | 0,58 | 28,73 |
II |I I I I | | I
0,3 | | | 2,73 | 900,89 | 2,00 | 419,15 | 1,63 |
253,51 | 0,96 | 69,58 |
II |I I | | | | I
0,5 | | | | | 3,33 |1054,04 | 2,71 |
634,26 | 1,6 | 176,2 |
II |I I | | I | I
0,7 I I I I | | | 3.8
1185,36 | 2,24 | 320,18 |
|I II | I | I | |
0,9 | | I I I I | |
2,88 | 516,05 |
|I II | I | I | |
L2 | I | I I | I
3,84 | 859,91 |
II |I I | I I I I
L6 I | I | | I |
5,12 |1460,5 |




Tabnuua A.6 - Tabnuua ana rmapaBnUYECcKUX pacyeToB BoponpoBoaa ropsyen (60°C) soabl u3
MeTannonosnimMepHbIx Tpyo no TY 2248-001-29325094-97

I
| o, n/c | d =14 mm | d =16 MM d =18 mm d = 20
MM | d = 25 MM |
| | | |
I I | I I I I I I I
I 1
| v, m/c | 1000 i | Vv, m/c | 1000 i v, M/c | 1000 i v, M/c |

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

|
[ I I I I I I I I I I I
| o,02 | 0,26 | 13,75 | 0,18 | 5,78 | 0,13 | 2,69 | 0,11 |

1,77 | 0,064 | 0,495|
II |I | | | | | I
0,04 | 0,53 | 48,51 | 0,36 | 15,66 | 0,27 | 9,41 | 0,22 |
5,73 | 0,13 | 1,66 |
II |I | | | | | |
0,06 | 0,79 | 99,32 | 0,55 | 40,62 | 0,4 | 18,82 | 0,33 |
11,23 | 0,19 | 3,18 |
II |I | | | | | I
o,08 | 1,06 | 170,126 | 0,73 | 67,82 | 0,63 | 31,16 | 0,43 |
18,66 | 0,26 | 5,56 |
II II | | | | | I
0,1 | 1,32 | 251,92 | o,91 | 100,43 | 0,67 | 47,21 | 0,54 |
28,48 | 0,32 | 7,93 |
II II | | | | | I
0,14 | 1,85 | 464,88 | 1,28 | 188,81 | 0,93 | 86,11 | 0,76 |
52,35 | 0,45 | 14,73 |
II |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 |
II |I | | | | | |
0,5 | | | | | 3,33 | 899,49 | 2,71 |
544,15 | 1,6 | 146,12 |
II |I | | | | | I
0,7 | | | | | | | 3,80
1017,15 | 2,24 | 274,15 |
II II | | | | | I
0,9 | | | | | | | |
2,88 | 436,79 |
| | | | | | | I
| |




1,2
3,84 | 749,61 |
| |
| |
1,6
5,12 |1288,83 |
] ]

Tabnuua A.7 - Tabnuua onA rMapaBnUYecKUX pacuyeToB BogomnpoBoada xonogHowu Boabl (10 C) u3
MeTannononumMmepHbIx Tpy6 Tuna "MeTtanon™

26 MM |

I 1
| v, M/c | 1000 i |V, M/c | 1000 i |

v, mM/c | 1000 i |

v, mM/c | 1000 i |v, m/c

| Q, | d =16 MM |
40 vm | d = 50
a/c |
I
i i
| |
1000 i | v, m/c |1000 i
A
I I
0,02 | 0,194 | 9,43 |
0,08 | 0,016 | 0,03
| |I
0,04 | 0,389 | 30,09 |
0,23 | 0,032 | 0,09
| |
0,06 | 0,583 | 60,34 |
0,45 | 0,048 | 0,17
|
0,08 | 0,777 | 99,53 |
0,71 | 0,064 | 0,27
I |I
0,1 | 0,972 | 147,27 |
1,04 | 0,080 | 0,39
| |
0,14 | 1,360 | 267,31 |
1,83 | 0,112 | 0,69
0,18 | 1,749 | 418,95 |
2,80 | 0,144 | 1,05
|
0,3 | 2,915 |1054,51 |
6,78 | 0,239 | 2,52
|I
0,5 | | |
16,63 | 0,399 | 6,13
| |
| |

1
0,114

0,228

0,342

0,456

0,570

0,798

1,026

1,710

2,850

0,064 | 0,72 |
| |

0,128 | 2,21 |
| |

0,192 | 4,33 |
| |

0,256 | 7,04 |
| |

0,320 | 10,31 |
| |

0,448 | 18,43 |
| |

0,576 | 28,58 |
| |

0,960 | 70,46 |
| |

1,600 | 176,04 |

0,038 | 0,22 | 0,024
| | |
0,076 | 0,66 | 0,048
| | |
0,114 | 1,28 | 0,073
| | |
0,153 | 2,07 | 0,097
| | |
0,191 | 3,02 | 0,121
| | |
0,267 | 5,36 | 0,169
| | |
0,343 | 8,27 | 0,218
| | |
0,572 | 20,19 | 0,363
| | |
0,953 | 49,98 | 0,605



0,7 | | |
30,32 | 0,559 | 11,10

47,59 | 0,718 | 17,37

80,01 | 0,958 | 29,09

1,5 | | |
119,99 | 1,197 | 43,51
| I |I
1,8 | | |
167,35 | 1,437 | 60,55
| I |I
2,2 | | |

241,70 | 1,756 | 87,24

328,61 | 2,075 |118,38

| 2,395 |153,88

| 2,794 |204,29
| |

3,990 |1336,83 | 2,240

| 2,881

| 3,841

| 323,90 |

| 512,34 |

| 868,75 |

1,334

1,716

2,288

2,860

3,431

| 91,44

| 144,05

| 243,14

| 365,77

| 511,36

0,847

1,089

1,452

1,815

2,178

2,661

3,145

Tabnuua A.8 - Tabnuua ana rmapaBnUYeCcKUX pacyeToB BoaonpoBoaa ropsiyen Boabl (60°C) us

MeTannononumMmepHbix Tpy6 Tuna "Metanon”
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Pucyrnox A.1 — Homorpamma gns npubnamxeHHOro rugpaenvyeckoro pacyera BOAONPOBOAA XONOAHOM BOA)
TY 2248-001-07629379-96

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

I 1
| v, m/c |1000 i | V, m/c | 1000 i | V, m/c | 1000 i| v, m/c | 1000 i | Vv, wm/c

|
I I 1
0,194 | 6,84 | 0,114 | 1,92 | 0,064 | 0,49 | 0,038 | 0,15 | 0,024
| o,016 | 0,02 |

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

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



0,777 79,28 | 0,456
| 0,064 | 0,19 |
0,972 |118,75 | 0,570
| 0,080 | 0,29 |
1,360 |219,32 | 0,798
| 0,122 | 0,51 |
1,749 347,93 | 1,026
| 0,144 | 0,79 |
2,915 |895,85 | 1,710
| 0,239 | 1,96 |

| |
I I I

| | 2,850
| 0,399 | 4,90 |

| |
I I I

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

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

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

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

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

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

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

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

| 2,794 | 176,62 |
] ]

| 21,63 | 0,256

| 32,26 | 0,320

| 59,21 | 0,448

| 93,52 | 0,576

| 238,71 | 0,960

| 615,56 | 1,600

|1154, 67

| 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

1,54 |

2,28 |

4,14 |

6,47 |

16,23 |

41,14 |

76,36 |

121,52 |

207,39 |

314,54 |

442,57 |

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 npubnumxeHHoro rmapasnnyecKkoro pacyeta Bogonposoaa XonogHon Boasl U3
MeTannononMMepHbix Tpyd no TY 2248-001-07629379-96"
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Pucynox A.2 — Homorpamma Ans npubnuvxeHHOro rmapaennyeckoro pacuyera BOAONPOBOAA ropsyelt BoAbl U3 MeT
TY 2248-004-07629379-97

"PucyHok A.2 - Homorpamma ans npubnmkeHHOro ruapasrMyeckoro pacyeta BOAONPOBOAA ropsiien Boapbl 13
MeTannononuvepHosix Tpyo no TY 2248-004-07629379-97"

MpunoxeHne b

CopTtaMeHT coeauHUTENbHbIX AeTanen u hUTUHIOB

Tabmauua BE.1 - CopTaMeHT COEOMHUTEJbHEIX meTanen g he)Ye)
no TY 2248-001-07629379-96 u TY 2248-004-07629379-97

Tabmauua B.2 - CopTaMeHT COEIUHUTETILHBIX IeTanen Jis TpYy0O
no TY 2248-001-29325094-97

Tabauia BE.3 - CopraMeHT ouruHTOoB "MeTanosa", BHOyCKaeMex TOO  HIIII
"BraazgB3"

Tabnuua B.1 - CoptameHT coeaMHUTENbHbLIX AeTanen ans Tpyo6 no TY 2248-001-07629379-96 n TY
2248-004-07629379-97

HamMeHOBaHME UM BCKU3 PasmMeprl, IoOVM, MM Macca,



neTanu KT

d D S L

CoenuHeHMue Tyl epHOe C

HapPyXHOM pes3bboun
16 Gl/2-B 24 51 0,07
25 3/4-B 36 68 0,24
25 1-B 36 70 0,25

CoenmHeHMne mTyLnepHoe C 16 Gl/2-B 24 48 0,08

BHYTPEHHEN pes3bboM

CoenuHeHMue mWTylepHOe C 16 Gl/2-B 24 41 0,006

HAKMOHOM TAaMKOM U BTYJIKOM

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

Tabnuua B.2 - CopTameHT coeAnHUTENbLHbLIX AeTanen ansa Tpy6 no TY 2248-001-29325094-97

N HauMeHOBaHME UM BCKU3 IeTajlu Pa3MepH, WM, MM
.1
1 CoenuHeHMVEe C OOXMMHOM I'aWKoOM 1/2 x 1216
| 3/4 x 1620
1 x 2025
2 CoenmHeHMe IepexongHoe C OOXMMHOM Tavkom u 1/2 x 1014
HaKMIHBEIM KOJILIIOM 3/4 x 1216
| 1 x 1620 |
3 YronbHUMK H 1/2
| 3/4 |
4 YronbHUK B 1/2
| 3/4 |
5 YronbHUK H-B 1/2
| 3/4 |
1
6 YCTaAaHOBOUHEIN YyTI'OJIbHUK 1/2
7 TporHMUK H 1/2
3/4
I 1 I
8 TpoMHUK nepexonHo¥ H 1 x 3/4 x 1
9 TpoMHUK B 1/2
| 3/4 |
10 |[Tporuuk nepexonmuoy H-B-H 3/4 x 1/2 x 3/4



11 [TpOMHMK yYyCTaHOBOUYHHIM I1JIOCKMUN 1/2
12 |TpOVHMK YCTAHOBOUHHIM YIJIOBOM 1/2
13 |[KpecToBMHA penyKLUMOHHAS 3/4 x 1/2
| 1 x 3/4 |
14 |(Hunnoesnb H 1/2
| 3/4 |
1
15 |Hunnesb NepexonHOM 1/2 x 3/4
| 3/4 x 1 |
16 |Myora 1/2
| 3/4 |
1
17 |Hepexomuuk H-B 1/2
3/4
1
18 |llepexOOHUK PEenyKLMOHHEN H-B 1/2 x 3/4
| 3/4 x 1 |
19 |3Baraymka H 1/2
| ! |
20 |Baraymka B 1/2
| 3/4 |
1
21 |Pacnpemenuresb 1/2 x 1/2

Tabnuua B.3 - CoptameHT putuHroB "MeTtanon”, Bbinyckaembix TOO HIMM "BnapB30"

N HammeHnoBaHMe 1Z8 Pasmept, OIOMM
L. |3CKM3 OeTann
A B B C Ccl a 0
1 Komeno
12 12 31,2 31,2 25 25
o0bexrT
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




Koseno c
BHYTPEHHEN
pe3nbon
12 | 1/2 | | 31,2 | 22 25 26,8
oOBEeKT
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
Koseno C
BHYTPEHHEN
pes3bbon
YIOJIMHEHHOE
| 12 | 1/2 | | 31,2 | 37 25 26,8 |
OoOBEKT
15 1/2 33,2 42,0 29 26,8
MydTa
| 12 12| | 38,8 | - 25 25 |
o0BexrT
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
Mydra c
BHYTPEHHEMN
pes3bpbon
12 | 1/2 | | 35,4 | - 25 21,9
O0BeKT
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 HapyXHOM
pes3bpbon
| 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 -
Baraymka
12 - - 25,5 - 25 21,9 -
O0BeKT
15 - - 26,0 - 29 26,8 -
20 - - 27,0 - 35 31,7 -
MydpTa-nnepexonHUK
| 12 | 15 | 40,8 - 25 29 | -
o0BexrT
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 -
TponHUK 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 c
BHYTPEHHEN
pes3bpbon
12 12 | 1/2 | 62,4 | 22 | 25 25 | - |
O0BEKT

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 -

IIpuMeuaumns
1 OourTuHTM 08 TPy® BHYTPEHHUM OuaMeTpoMm OoJsibme 32 MM MOTYT OBITh BBIMTOJIHEHEl U3

UyIyHa, I[IOKPBITOTO Te()JIOHOM.
2 CopTaMeHT OUTMHIOB IJIiS TPyO BHYTPEHHMM ImaMeTpoM OoJsbme 40 MM clenyeT YTOUYHUTH
B TOO HIIII "BmanBoIO".
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