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V

BBEAEHUE

Cson npasun no NPOeKTUpPOBaAHUKD U MOHTAXY CUCTEM BHYTPEHHEro X0-
NOAOHOIO U ropayvero BOAOCHabXEeHUs soA0MPOBOA3 30aHWKM M3 MeTannono-
NUMEPHbBIX TPpYD COAEPXUT AONONMHUTENbLHLIE TPEOOBAHWA, PEeKOMEeHAAUNN U
cCnpaBoyHbie Marepuanst K AENCTBYIOLIUMM HOPMATUBHbLINM NOKYMEHTAaM.

B Csoae npasunn npuBeneHs! TpeboBaHuUs 1 pekoMeHaaumm no rmapasnm-
4eCKOMY pacyeTy u noabopy merannononuMmepHbtx Tpyd u dacoHHbLIX gera-
eV K KM, NO KOHCTPYKTUBHLIM PELUEHUAM NpoKnaaky Tpyd B noMeuweHmsx,
NpYBEAEHb! TAKXKE COPTAMEHTL! TPYD M3BECTHLIX NOCTABWUKOB U NPON3BOAU-
Tenen.

Mpu paspaborke CBoga npasvn UCNONL30BAHBLI MONOXEHUA NEeNCTBYIO-
LMX HOPMATUBHLIX SOKYMEHTOB, MaTtepuans! 3aBOQ0OB-U3TOTOBUTENEW, B TOM
yncne 3apyoexHbiX.

[10 Mepe HaKonneHusa onbiTa rnpPoOeKTUPOBaAHN, CTPOUTENLCTBA M 3KCNNY-
araumm CUCTeM BOAOCHADXEeHUA U3 MeTannononuMepHbix Tpyb 1 hacoHHbLIX
petanewn 8 CeoA NpaBuna ByayT BHECEHL! HEQOXOANMBLIE U3MEHEHUS U 10MoN-

HEHUHA.

B pa3paborke HacTosuero Csoaa npasun npuHnmann ydacrue: A.B. Cnan-
kos, H.B. Murpogarosa (HViMlMocctTpon), B.A. [ nyxapes (Focctpoir Poccun),
J1.11. Jomapaukas, T.D. Pareera, B.V. Tepexur (HUKUMT), C.U. MNpuxnxey-
ki (MHUANTOIM), 1O.H. Caprnn (CantexHUUnpoekT), B.3. Hopogdees (TOO
HMM «BnanB3»), A.l. lNoxryap (AO «Kayuyk»), A.B. Yypaganes (3A0 «[ eHTa»).

3anmedaHiig 1 NpeanoXeHna No CosepcHeTeoBarnio Csoaa npasun cne-
ayeT Hanpasnats 8 [ T LUHC.
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CEOL MNMPABWJ1 MO MNPOEKTUPOBAHUIO K CTPOUTESILCTBY

NMPOEKTUMPOBAHWUE N MOHTAX TPYBOINPOBOAOB CUCTEM

XOJIOAHOI'O ¥ TOPAYEIO BHYTPEHHEINO BOOAOCHABXEHUSA

C ACNOJIbSOBAHVNEM METAJUJTONOJIMMEPHDIX TPYD

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

1 OBJIACTb MPUMEHEHASA

1.1 Hacroswvin CeBoa npasuvn pacnpocrpaHs-
eTCA H3 NPOeKTUPOBAHNE, MOHTAX U PEMOHT CTPO-
ALLUXCH N PEKVUHCTPYUNPYEMbLIX CUCTEM BHYTPEHHETO
XONoJHOro U ropsyero soaocHabxeHua s mertan-
nononuMepHbix Tpyb {nanee — TpybhH).

MetannononumMmepHbie Tpybbl NnpeaHas3HayYeHbl
DNA CUCTEM BHYTPEHHED XO3ANCTBEHHO-NMUTLEBOTO
BOAONpOBOAa ¢ pasnenHnemM oo 1 Mla n temnepa-
TYypOu BOALI oo 75 °C.

3anpewaaTca npuMeHeHune MetTannononumMep-
HbiX TPYD ANs NPOTUBONOXAPHOIro BOAONPOBOAA.

1.2 Tlpy NPpOEeKTUPOBAHVWN N MOHTAXE HEeODHXO-
AUMO NPUMEHRATb TPYDOLI, UMEerUUE FTMrMeHUYECKIUA
CepTupunkaT v cepTndpunkat COOTBETCTBUNA, BblaH-
HbIW rOCYAAPCTBEHHbBIMKW OpraHamu.

2 MPOEKTUPOBAHUE BHYTPEHHEIO
BOAOMNPOBOLA S0AHUN
U3 METAJINTONOJNIMMEPHDLIX TPYDB

2.1 Npun npoexrupoBaHmn CNCTEM BHYTPEHHETr O
XONOAHOIrO u ropayero soaoccHabxenwva m3 mertan-
nonNonuMeEpHbIX TpYE cnenyer pyKoBOACTBOBATLCH
TpebosaHuaAMU cBOAA Npasun «[1poexTupoBaHmne u
MOHTaX TpybonpoBogoB CUCTEM BOOOCHADXEHN:A K
KaHanusauum ¢ ucnonb3oBaHnem Tpydb s nonumep-
HbIX MaTepunanos. Obwue NoNoXeHua», HacTosaule-
ro Ceoaa npasun U apyrux HOPMaTUBHLIX AOKYMEH-
TOB.

2.2 [pn NpoOeKTnpoBaHuM BHYTPEHHEero BoAo-
NPOBOA3 PEKOMEHAYETCH NPpUMEHATL TPpyDObl AnA
CTOAKOB AnamMeTpomM bonee 20 mm. MoaTaxHoe npu-
coeJMHeHne K CTOsiKamM cnepyeT BbINONHATL, Kak
npasuno, 3 Tpyb HapyxHbiM gnamMetTpoMm 14 wn
16 MM Yyepes pacnpegenmTenbHble KONNEKTOPbLI {pun-
CYHOK 1; npunoxeHue b, no3. 26 Tabnuubl 6.2).

2.3 PacnpenennrenbHbll KONNEKTOPR MOXET
MMETHL AiBa OTBOAALLMX WUTYyuepa nam bonee v ycra-
HAaBNMBAETCH B KBAPTUPE, HAa OTBETBNEHWKM OT NO-
[30Uero Crosika m3 CTaflibHbIX WAV MEeTannononu-

MEepPHbIX TPYD nocne (lwapoBOro) BeHTUNAa, MexaHu-
4ecKoro ounbTpa, BOOQOCHETYKMKA.

2.4 [lonyckaeTrca npoknagka BOAOMPOBOAHBLIX
MeTannonoaAnMepHslX Tpvb B caHMTapHO-TEXHUYEC-
KX KabuHax B Ka4ecTse CTOSIKOB NpPenMyuleCTBeH-
HO C UCNONB3OBAHUEM MEXAYITAXHLIX BCTABOK U3
aTux Tpyb (pUcyHku 2—4).

1—1 2—2
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a -— C CAHOCTOPOHHAM NPRIMbIM PacnonoXxeHnem 2 OTBoOAWMX LWTyLe-
po&. 6 — C OAHOCTOPOHHAM NPSMBIM PACNONBKEHMeM 3 OTBOARUIMX

Wryuepos

Pucynox 1 — CTanbHOW paCcnpeRenmtesiotibiii KONMAEKTOP

Nananmne opuimansHoe
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1 — nopawowmin ctosk na MNT 2025; 2 — Mexay3TaxHaa BCTaska U3 CranbHon Tpybut; 3 — noaABUXHOE KpenneHue, 4 —
NATYHHbIN TPOUHUK; 5 — BEeHTUNL, 6 — GUNLTP, 7/ — NOKBAPTUPHLIKA PErynaTop nasnedun; 8 — sogocyeTdnk; 9 — pacnpe-
nennTensHbini konnektop; 10, 12 — 14 — nopsoakuv na MMT 1216 CcOOTBETCTBEHHO K CMECUTEMO KYXOHHOW MOWMKWU, K
CMbIBHOMY BayKy YHUTA3a, K CMecuTenaM BaHHbL! U YMbiBansHUKa, bune; 11 — coeguHutenbras nertano; 15 — Henonsux-

HOe Kpennerue,; 16 — cranbHast runb3a; 17 — MexayataxHoe nepexpbitue

Pucyrnox 2 — Cxema ataxecroska n3 MIMNT xonoaHOro sBoaonpoBoAa ¢ pacnpepenureNbHbiM KONNEKTOpOM
B cOope ¢ noasoakamu 3 MINT

10
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1 — nopaimin ct1oaxk 3 MOT 2025; 2 — MeXay3taxHasi BCTaBka U3 CTanbHon Tpybul; 3 — NoABUXHOE Kpennewve;, 4 —

NATYHHLIA TPOAHUK, 5 — BEHTUNDL, 6 — GUNLTP; 7/ — NOKBAPTUPHBLIA PErynsTop aasneHna; 8 — BOAOCHeTHUK, 9 — pacnpene-

nutensHoid konnexktop, 10 — 12 — noaeoaxuv a3 MIT 1216 cOOTBETCTBEHHO K CMEeCUTeNAM KyXOHHOK MOVUKK, BAHHL! U
yMblBanbHuKa, bnpe; 13 — HenoABUXHOE KpenneHue; 14 — cTanbHas rine3a; 15 — MexaydTaxHoe fiepexkpuLiTue

Pucyrnok 3 — Cxema staxectosaka na MIT ropgyero soaonposoaa ¢ pacnpeaenmnrebHbiM KOANeKTOPOM
B cObope ¢ nopsoaxamMm m3 MIOT
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I — MewayadTaxdas scraska n3 MNOT 2025; 2 — naTtyHHbI: TPOIA-
3N 3 — BEeHTUNL, 4 — HEeNOABUXHOEe KpenneHne, 5 — NOABMX-
HOE KPenaewue, 6 — Mnb3a; 7 — MEXAY3TaxH0e nepexpbiine

PucyrHok 4 — 3TaxeCToaK C MEXAYy3TaXHOM BCTaBKOW
n3 MIT

2.5 YnenbHble noTepy Hanopa no AnrHe 1M CKO-
DOCTL TE4eHMs BOAbl B 3aBMCMMOCTM OT pacxona
BOAb! B TRPYOONPOBOAAX PA3NWUHBLIX TUNOB TPYD Npw-
BefieHbl B NPUAOXKERUN A.

2.6 KosdpduymeHTol MECTHOTO CONPOTUBNEHNA
coennHMTenbHbIX AeTane ANsa so40Nposoaa N3 Me-
TANNoONONUMEPHLIX TPpyD cnenyeTr nNpvHMMaTb No
Tabnuue 1.

2.7 KoMneHcauma TemMneparypubix YANMHEHINA
OOMKH3 OCYWECTBAATLCS, KAk npasvno, 3a cuerT
CaMOKOMNEHCcaLNWY OTAENbHBLIX YYACTKOB TPYOONpPO-
BOAA: NOBOPOTOB, M3rnMboB, NpoKNanky Tpyb «3men-
KOWM». 3TO AOCTUraeTcs NPpaBunNbHONM PACCTAHOBKOW
HENOABVIXHbLIX Kpennenun, aenaumx Tpydonposos,
Ha3 HE3aBMCUMbIE YyHacTKu, gedopmaunst KOTOPSLIX
BOCNpuHUMaeTca nosopotamu Tpybornposoaa.

2.8 Mpu paccraHoBKe HENOABMXHbIX KPEMNMEHNA
cnenyeT yuuTbiBaTb, UTO nepemeuieHue Tpybbl B
NAOCKOCTH, NEPNEeHANKYNAPHON CTeHe, OrpaHnyu-
BAeTCH pPAacCTORHUEM OT MOBEPXHOCTU TPyObl A0
cTeHbl. PaccrTogarue OT HENOABWXHBIX ONOP A0 CTe-
Hbl NOMKHO DObiTh HE MedHee 2 anameTpos TpyDo-
nposoAa.

2.9 YcTaHOBKY KOMNEHCATOPOB CheayeT npe-
OycCMatTpuBaThb NPy HEBO3IMOXHOCTH KOMNEHCAUUW
yOnHEeHnit 3a cyet NOBoOPoToB TRYHOoNpPOBoAOS.

4

Tabnuvuya 1

e _
Neran CxemMaruueckoe 3HaveHue
Tk n3obpaxenune peranm KO pu-
HASHTA |
Yronbxuk 90° l | 20 |
TpOHKK I 1,5
KpecTtosmHa | [ I 3,0
OTeryn _/ 0,5
Obxon /L: 1,0
BHezanxoe 13-
MEHEHIE CceYye-
HUS:
PaClUMpPEHNE — 1.0
-
CYXEHMe L — 0,0
— T '

2.10 YpnuHeHuwe yydacTtka Tpybonposopa {Mm)
NPUY MakCUManbHOM Temneparype BoAbl B TpyboO-
npoBOAE cneayet onpeaenate no dopmyne

Al=0.025 L Ar, (1)
rne L — pnavHa ydacTka tpybonposoaa, M,
Al — Pa3HOCTb TEMMNEPATYPHL! NP MOHTaxXe w

skennyartaunm, °C.

2.11 Pacuer komMmneHcupyrowen cnocobHOCTH
-06pas3Horo, -06pasHoro 1 neTnepbpasHoro Kom-
NEHCATOPOB cnenyeT onpeagenats No GopMyne

L, =30Jd, Al (2)

rae L, — [DnAvHa y4acTka KoMAaeHcartopa, BOCNpuHu-
MAKLWEro TEMNEPATYPHbLIE M3MEHEHS
OMviHb TPYOONpOBOAA, MM;
d, — HAPYXHbIK AnamerTp TRPYObI, MM;
Al — TemneparypHoe mamMeHenne ONuHbl pac-

YeTHOrO y4YacTka tpybonposoaa, MM,

[pumMepbl YCTPOUCTBA KOMNEHCATOPOB 13 Me-
TannononMMepHsbIX TPyD npeacraBneHbl HA PUCYH-
Ke 5.

2.12 lMetneobpasuHblit KOMNEHCATOP cnegyert
NPUMEHATL NP BENUYUHE TeMNepaTtypHoOro yanwu-
HeHua Tpybonposona Al = 0,44d.

2.13 PaccrtogHue mMexay CKONL3AULIMMUM Kpern-
NEHUAMUK CACAYET NPUHMMATL COrnacHoO rabnvue 2.
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Pucynox 5 — Yctpolcteo komneHcatopor [1-o6pastoro (a), MN-obpasnoro (6), nerneobpasHoro (8)

B MunnMeTpax

Tabnuya 2

PaccrosHue Mexay
HapyxHblit CKONL3AWUMU KPENeHUIMn
avamerp | —~
MAT OPU FOPUBCHTANLHOM | (1P BEPTUKANbHOM
NPoXNapxKe npoxnaaKke
. o 16 500 1000~ 1000 2000~
20 500 1000* 1000 20007
| 25 750 10007 1200 2000~
32 | — 1000~ — 2400~
4 ~— T GCO” — 24007
| 50 — 1000 — 3000
* Ons rpy6d - METANON. |
J

e m——— e ——r—— i, —— o p— _-— -——— s

2.14 Tlpnhvumas BO BHUMMAEHUE OUI3NEKTPUY2C-
K€ CBOMCTBA METANNONOAMEDPHLIX TPYE, BaHHbL U
aywesbie NoanoHbl AOXKHLE ObiTh 3a3eMnerbt CO-
rNACHO COOTBETCTBYIOWMM TpeboBaHuIM HOPMATUB-
HLIX NOKYMEHTOR.

2.15 [Ing obecneyerHna cpoka cnyxbbt Tpydo-
NpoBOOOB ropsiHen BoabL! U3 Tpyd He meHee 25 ner
M XONOAHOM BOALI HEe mMedHee 50 ner HeOxoaumMo
MO40EePXNBAaTL HOPMATUBHbBIE PEeXMMbl 3KCNAyaTa-
L (Oasnedne v remMneparypy} ¢ noMowbo Opu-
6OpPOB aBTOMATUYECKOTIO PEryInpoBaHus.

2.16 B komMnnexkre ¢ onpegeneHHbiMit THami
TPYSE HEOBXxoanMOo MPUMEHATL COCAURUTENLHBLIE
AeTanuv, CTPOro COOTBETCTBYIOWME NO KOHCTRYKUUMN
AaHHoMy Tuny Tpyb (npunoxenune bB).

3 MOHTAX BHYTPEHHEIO BOZOMPOBO/IA
30AHUA U3 METAJITONONIMMEPHbLIX TPYE

3.1 Mortax TpybonpoBooos BOAONPOBOAA A0 -
XKEH OCYUuleCTBAATLCA NO MOHT3IXHOMY NpPOEKTY,
BbINONHEHHOMY CTPOUTENBHO-MOHTAXHOM U NPO-
EKTHOW OpraHn3aumen.

3.2 Pabote! N0 MOHTaXy Tpyb AONXKHB!I BLINON-
HATLCH CneyranbHO ODYYEHHbLIM TEXHUYECKUM nep-
COHANOM, UMEINLLINM COOTBETCTRYIOWEE YA0CTOBE-
peHne n OBNaneBLlWINM 0CODEeHHOCTLIO PaboTbl U Tex-
HONOTruen obpaboTkn aatiHb 1py0.

3.3 MoHTaxX TpybonpoBOA0B8 AONMKEH OCYLLECT-
BAATLCA fipK TEMNEPATypPEe OKPYXatoUWen cpenbl He
meHee 5 °C.

3.4 byxtb! TpyD, XpanuswimMecs mny TpaHcnop-
TUPOBABLIMECS HA MOHTAX (3aroT0oBUTENbLHLIW Yy4aC-
TOK) npyu temneparype Hmxke 0 °C, nonxHo ObITh
nepen packartkoy BblAepXaHb! B TeyeHue 24 4acos
npy Temnepartype He Hmxe 10 °C. B npouecce paa-
MOTKWN BYXT 1 MOHTaXa TpybonposoaoB HEOBXOaM-
MO Cneanthb, YTOObI MapKMPORKA Ha Tpybax Haxoau-
nack Ha ogHou 06pasyioulein NOBEPXHOCTU TPYDHLL.
fipoknagky 1pybb! chnepyer Bectn De3 HaTara, cBo-
DOOHbLIE KOHUbI 3aKDhiBaTHL 3arnywkamu O nadexa-
HMUEe NoNaaaHua rpasy 1 Mycopa B Tpyoy.

3.9 Mepen nporankon 1pys 3 NOMEULIBHWI 1He-
OBXOQUMO YCTAHOBUTE CREQCTEA KLENNSHI, 3aKGH-
YMTb BCE BNRKTPCIMI30CBRAPOURbLIE PADOTL, a8 NP OT-
KPbITOW NPOKNafakKe 7nybdb — u oTaenodnsie paboTut.

3.6 MeTannonosiimephsole TpYObLI NpegnoYrLs-
TENbHO NPOKNanbLIBaTbh CKPbITO B 60pO34ax, KaHa-
Nnax u waxrax, npu aTomMm aonxeH Oulte obecneuen
LOCTYN K PA3BEMHLIM COEAUHEHUAM K apmaTtype
NyTeM YCTPOWCTBA ABEPOK W CbEMHDBIX WWUTOB, Ha
NOBEPXHOCTU KOTORBL!IX HE [OMXHO BbiTh OCTPLIX BLIC-
TYNOB.

3.7 B cnydae 3aMOHONMYUBAHWA MOPU3OHTaNb-
HbIX TPYOONPOBOAOS, ANA nNpenoTepalieHuna obpa-
30BaHUA BO34YLWHbLIX NPOob6ok 8 Tpybax, ux cneayer
NpoKNaAaeieaTte C nogLemom bonee 0,003 B cTOpOHY
80/10pa3b00pHON apMaTypbi. 3aMOHONMUYEHHbLIM BO-
A0NpoBOA, uenecoobpasHo npokKNaabBaTs B KOXRY-
xe (Hanpumep, Tpyda B Tpybe).

3.8 boposabt nnun Kananst caenyer 3akpoiBath
nocne npoBeperns MapPasnyeckx nchibitaHnm
TPYHONPOBOAOSE

3.9 [o samoHonnuuesaHus TpybonposoaoB He-
O0OX0AMMO BbINONHUTL NCNOAHUTENBHYIO CXEMY MOH-
TaXa AAHHOMo y4acTka v NpoBeCcTn rmapasnudec-
Kre UCNbITaHus.

3.10 [ina npoxoana yepe3 cTponTenbHble KOH-
CTRYKUUN HE0BXoAUMO NpeayCMaTPUBaTEL GYTAAPD!,
BbINONHEHHbIE N3 NNACTMACCOBLIX TPYO (pUCyYHOK 6).
BHYyTPEeHHUN gnamMeTp oyTnapa fomxked ObiTe Ha 5—
10 MM BonbUWE HAPYXHOTO ArameTpa NPpoKnaasuiea-
CMOW TPYDbI. 3a30p Mexay Tpyoon n GyTnapom He-
oOXO0OoMMO 33aenaTtb MArkuM BOOOHENPOHULAEMbLIM
MATepPUanoMm, AoNyckKalouim nepemeuieHmne Tpyos!
BAONbL NPOAONBHOWM OCW.

O
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PucyHox 6 — YcraHoska ¢oyTrnapos gna npoxona 1pyd yepes nepekpsbiTug, cTeHbl  Neperopoakv

3.11 Mexay metannononumMmepHbivmn Tpyobonpo-
BOOAMU ropayein 1 XCNOAHOM BOAObl PACCTORAHUE B
CBETY JOAXHO ObiTb HE MeHee 25 MM (C y4eToM TonN-
LEMHBY Tennousonaumn). [pun nepecederint Tpybo-
NPOBOLAOB PACCTOSIHME MeXAYy HUMU OOMKHO ObITb
He MeHee 30 Mm. Tpybonposoab! XONOAHOM BOAb!
cneayet npoxnaabiBaTh HUKEe TPpybonposopos ro-
DAYEr0 BOAOCHADXEHWA 1 OTONNEHUSA.

3.12 Tpybonposoabl CUCTEM TOPAYEro BOMAO-
CHabXeHna, a NpuY HEeODBXOAMMOCTU KU XONOAHOMO
BOAOCHAGXEHNA, CneayeT TeNNOU30NMpPoBaTL B CO-
OTBETCTBUU C NPOEKTOM.

3.13 MosopoTe TPYOONPOBOAOB CNEAYST OCY-
HICCTB8AATL C MNDUMEHEHWEM CTaHAaDRTHLIX YIoNb-
HAKOB 1 CreuunanbHbiX AeTanert CornacHo apmno-

xerurw b unm nyrtem uarnbda Tpyob! Bpy4HYIO My
cneuvanibHbiM MHCTRPYMEHTOM. Paanyc uarnba Lo-
MKEH ObiTh HE MEeHee NATU HAPYXHbLIX AnaMeTpoB
TPpYOs!. TMpu narnbax cnenyetr NonsL3oBaThbca A0-
DHOM B BUOE CNUpPanbHOM NpyXuHbl. [1pyn mnarnba-
HUWN HEe NONYCK3KXTCH CNAoWmMsBaHMe 1 3anoM Tpy-
Bbl. OBanbHOCTL TPYD ponxHa b6biTe He bonee
10 %.

3.14 CoeguHerue MeTannononmMMepHsix Tpyo co
CTanbHbIM¥ Tpybamu, 3anopHOo-perynupylouein u
BOAOPA3DOPHOM apMaTypPOn BbINONHAETCH HA PE3b-
be C NOMOLLBLIO CheunanbHbIX COENNHUT2/IbHbLIX ae-
vaney (npunoxerue b). JlonyckaeTtca npnucoe/ivi-

HeHue NOABOAOK U3 TPYD K CTaNbHbIM COSNUHUNTE MR-
HbIM 43CTAM (PUCYHOK /).

] — NOABOMAKA U3 MEeTANNONOHMMEPHOW TPYDLL, 2 — CoeAnHnTeNuiian aAetank; 3 — mydta cianaapiHas, 4 — narpybok m3a cTanbHon TPybL; 5 —

YrONbHWK CTaHA3pTHLIN, 6 — wanba ynopHas; 7 — wanba aekopatvsHas; 8 — apmartypa soaopasbonian; 9 — kpennexune,

10 — probens

PucyHok 7 — Y3nel npucoeauierivg NoABoA0K K Boaopasbopion apMarype



3.15 MoarorosurennHbie onepaunn

[lo Hayana MoHTaxa Tpyoonposoaos HEOHXO-
AVMO BbINONHNTL CREAVIOWME NOArOTOBUTENLHbLIE
onepayni;

- 0T0OpaTh TPYOBI U COEAUHUTENbHLIE ALeTanm
113 Yucna npoweaunx BXOAHOWM KOHTPONL;

- pasMeTuTsb TPYDY B COOTBETCTBUK C NPOEKTOM
UMM No MECTY C YY4EeTOM NpUnyckKa Ha MnocCneayo-
LLyi0 obpaboTky;

- pazpe3aTtb TPyby COrnacHo pas3mMmerTke cneywn-
anbHbIMK HOXHUMUAMW, HE AO0NYCKas CMaTust TpyObl
1 0bpasoBaHun 3ayceHues. OTKNOHeHWne NNOCKOC-
TV pe3a He OJ0NXHO NpPEeBbluaTh 5°.

3.15.1 COopka coeguHeRrvit ¢ 3a8plueHHbLIMK
LITYUEPAMIA;

- nepen yCraHoBKOW CneunanbHbIX COEAMHIA-
TeNnbHbIX AeTanen C 3aeplieHHbIMU LTyUepamm He-
obxoaumMo 0bpadboTarbh BHYTPEHHIOK NMOBEPXHOCTL
TpyObl HA rNyOWHY 3aeplISHHOro KoHUa wryuepa
PAa3BEPTKOWN,

- YCTAHOBKA 3aeplueHHoro wryyepa Ha tpyby
OCVYUWECTBNAETCA C NMOMOLLLID Npecc-nictonerTa,
NP 3TOM HEe A0NYCKaeTCs paspylueHune CTEeHKW
TPYOb!;

- HAKUAOHYIO Fanky cneinyeTt HaBOopauyviBaTh Ha
HApPYXHYIO Pe3b0y wiyuepa, He poeoast 4o ynopa
1—2 MM.

13.15.2 ChHopka coenutierinin ¢ QOXMMHOM ram-
OV COTDIOUT M3 Cnenyiowmx onepaumii;

- 7119 n3rnba Tpydul € < 5 d, (HapyxXHbwit 4ia-
METR) HCODXOAMMO NPUMMEHATH NPYXNRY,

- BbINPAMUTD NNWHWE MTKPKBAEHUA TPYOLL,

- cneynanbHoblMut HOXHUUAaMK 0b6pe3aTts Tpyby
non yrnom 90° k ocu TpyOdbI;

- 06padboTarb NOBEPXHOCTL TPYOLI KANMBPOBAH-
HOW Pa3BepTKOn (CHa4Yana CHATL BHYTPEHHIOW (hac-
Ky, 3aTeM o6padboTarts HAPYXHYIKD NOBEPRXHOCTL),

- HAZETLb Ha TPYOY NATYHHYIO O0XUMRYIO ranky;

- BPYYHYIO 3aNpeccoBaTth COaNHUTENbHbIM Ane-
MEHT L0 yniopa Ha raybury ang Tpyd HapyxXHbIM
anametTpom, mm: 16 — 8 mm; 20 — 10 mm, 25 —
12 MM,

CoepnHenue Tpybol ¢ pacOHHLIMU aeTanamu,
MMEIOLLIMI HAPYXHYIO pe3bby, ocylecTsnaeTes no
conpsraemMb!M NOBEPXHOCTAM aetanen 6e3 ynnoT-
HeHua pe3bboBOWK ranku.

Ina npyucoegmnHeHua Tpyo K JeTansam, nuMeowmnm
BHYTPEHHION pe3bby, Heobxoammo ncnonb3osaTth
HUNNENb C YNNOTHEHMEeM Pe3LboBON YacTu.

na npucoepuHeHna K Npubopam, Meriunm
BHYTPEHHIOIO pe3bOy, MOXHO NPpUMEHATL coeanHe-
He C OOXUMHOUW ramkon n OBXUMHBLIM KOMbUOM C
YNNOTHEHNEM PEe3bboBOM HacTM.

3.15.3 CHopka coeamnHerum tTuna «METANO »;

- crneumanbHbIMK HOXHULaMK oTpe3artsh Tpyby
HeoHxo Mol AnuHbl noa yraom 90° Kk ocu TpyOb!;

- HaLEeTL raviky U KOHTprainky Ha Tpyby, casu-
HYTH Ux Ha 100-—120 mMm OT kpas K cepeinkie Tpybo-
3aroTOBKW;
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- pa3sepTkou-Bansuesarenem obpadorTarth KO-
HeU TPYObLI (PUCYHOK 7);

- seTasuTe putuHr Tuna «<METANOS» 8 Tpybo-
3aroTOBKY 0O ynopa,

- 3aBEPHYTL Fauky Ha QUTHHE BPYYHYO C ROBED-
TKOW FaeyHblM KNIOYOM,

3.16 COopka coeguHUTenpbHOM aetanu ¢ apMa-
TYPOW UNN METANNWMYECKMMW YacTaMu Tpybonporoaa
BLINONHASTCH NPU 0ocnabneHHon HakMaHOW ranke.

3.17 YnnotHenue pe3bboBLIX coennHeHum co
CTa/IbHbIMW TPYDONPOBOAAMU 1 APMATYPON OCYLLLEC-
TBNAETCS neHtorm MYM unu nbLHAKOM Npaasio.

3.18 [Ana 3akpennenuuna tpyb cnepyvetr npume-
HSTL M3OENUS COrMacHO Karanoram narorosmreney
UK MHbIE ONOPbLI, NPUMEeHseMbIe QIR NnacTMacco-
BbiX TPYD. BO3MOXHbLIE BapuaHTbl Kpennenmns vpybd
npeacTasneHbl Ha pucyHke 8.

3.19 3anopHo-perynmpyoulyio v sonopasbop-
HYIO apMartypy cneyer 3akpennartb C NoMowbio
CaAMOCTOATENLHBIX HENOABUMXHbLIX KpenneHmnn ans
yCTPAHEeHWa nepepaqy ycunuia Ha tpybonposoa 8
npouecce aKCnyaTauuiA.

3.20 MunmnmansbHOe paccToaHue OT 0cen OTBO-
0B U TPOUHWMKOB 00 KpenneHun cnepyer npuHn-
MdTb C Y4ETOM TEMNEPATYPHOIO M3MEHEHUS [I/TNHD!
TPYObl, NPU 3TOM COEAUHUTENbHLIE [ETANU [O/IXKHb!
Pacronararbcs Ha paccrodanun He medee 50 mm oT
KPCNern.

3.21 Jlo nposenerns MOHTaXHbLIX paboT Tpy-
O, COEaVHUTENbHLIE AeTanu, apMmartypa u CpeacT-
Bu KPeNNEeHW A0/DKHE ObiTh NOAREDIHYThl BXCAHO-
MY KOHTPCAO.

3.22 BXoaHoM KkOHTDONE NReNyCcMaTRMBaeT NPO-
BEPKY HANUYKSA CONDOBOLAUTINLHHON NOKYMCHTAUWN,
BrIHOYAA MUIMEeHUYyeckun cepindunkat v ceptudu-
KAT COOTBETCTBUR (TEeXHWYEeCKOe CBUASTENbCTBO),
OCMOTR TPYD 1 gertanen onsa yCTaHOBNEHUA MAPKW-
DOBKUW, 3 TAKXE TpEeulnH, CKOMNOB, PUCOK WU APYTUX
MEXAHUYECKNX nospexaeHuul, BblOOpPOYHBLIV KOH-
TPONb HAPYXHOIO gunamerpa v TonuilvHbl CTEeHOK
TPYD, BbIDOPOHHbLIE UCHLITAHWA NO ONpeaeneHnio
PDA3PYLIALWEN HAPY3KI KONbUEBLIX 0DPasuos.

3.23 Tpybb! NOMKHL MMETh MapKUPOBKY, yKa-
3LIBAOLWYIO AvaMeTp v ee Ha3Hayenune. Ha nosep-
XHOCTH TPYD He AOMXKHO ObiThb MEeXaHU4EeCKUxX NOB-
pexXxgetHvn v 3anomMos. Tpybb! He A0NXHb! ODbITb CKPY-
YEeHbL! UNU CNNKUWEHD!,

3.24 Ha wryyepax v HakKUgHbIX ramkax coegu-
HUTENbHbLIX AeTaneun pesvba nonxHa buiTh HapesaHa
B coorBercreuun ¢ TOCT 6357, xnacc To4HOCTU B.
Pe3nba ponxHa 6biTe YucTon, 6€3 3ayceHues, pBa-
HbIX MV CMATHIX HUTOK.

3.25 Cpeactea kpenneHua Tpybel JOMKHbBI
MMETb NOBEPXHOCTL, UCKOYAWYD BO3ZMOXHOCTL
MEXaHNYECKOTO NOBpexXaeHna Tpyb. KpenneHnns He
AO/DKHB! MMETb OCTPbIX KPOMOK U 3ayCeHLes.

Pa3mMepsl XOMYTOB A0MKHL! COOTBETCTBOBATL AN-
ameTpam Tpyd. Metannuyeckue kpenneHmsa NONXKHDLI
UMETb MATKUE NPOKNZOKU U aHTUKOPPO3UNHOE NOK-
pbiTHE.
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] — XOMYT meTannuaecknia; 2 — Tpyba MeTannononumepHan; 3 — npoKknaakd pe3anHoBas, 4 — 6ont: 5 — ravka, 6 — KPOHWTEWH;
7 — Tennonilonauva

PucyHox 8 — Kpennenue marncrpanbHbix TPYHONPOBOAOB

4 UCNbLITAHUA TPYEONMPOBOAOB
U3 METANNONOIMMEPHDIX TPYbD

4.1 PexumMbl 1 10CnefoBareNbHOCTb TMApotTaTn:
YECKMX (MMIPABNNHECKNX) W MaHOMETPNHECKMX (MHEB-
MATNUECKUX) UCTbITaHWM TPYOONpOBOAOE NPYIBEAECHD!
8 COOTBETCTBYIOWMNX HOPMATUBHBIX AOKYMEHTAX.

4 2 CucTtemMbl BHYTPEHHEro X0NOAHONo v ropa-
4ero BOLOCHAOXEHWA NO OKOHYaHWN WX MOHTAaXa
NO/MKHB! ObITb NPOMbBITDHI BOAOW A0 BbIXO4A ee be3
MEeXaHUUeCKnx B3Becen B TedeHue BPEMEHMW, YKa-
33HHOFO B TEXHUYECKOW [OKYyMEeHTaunn Ha OAHHbIN
Tun TPyO.

MpomMbiBKA CUCTEM YxO3RMCTBEHHO-NUTLEBOIO
gopocHabxeHus cunTaeTcs 3aKOHYEeHHOW nocne
BLIXOOa BO4bl, y,uoaneTB()pmomeﬁ TpeboraHNAM
FOCT 2874.

4.3 CucTembl BHYTPEHHEro X0Ji0QHOro v rops-
yero BONOCHaABXErua, CMOHTUPOBAHHBIE npnume-
HEHUEM METANoNoNMMEpPHbIX TPYD, AO/XKHD ObiTh
MCTBITAHL! TPV NONOXUTENBbHOW TeMNEPATYPE OKPY-
xaouwlen cpeabl rMapocTaTnHeckiiv MeTOA0M.

8

4.4 Npremka cucTem BOAOCHaDXEHNA B SKCMY-
aTaunio NPoU3BOAUTCR B COOTBETCTBUAN L nencTay-
oM npasunamMu. [pyn 3T70M QOJDKEH ocyuec-
1BNATLCA NPEeABaPUTENLHbLIV BU3YyanNbHbi KOHTPONL
BCEeX CMOHTUPOBAHHbLIX TPYO. He ponyckatoTcsa ne-
pernbsl Tpyd, paauycht n3rvba, KpoMe yKa3aHHbiX,
NPOAONBHOE CKPYYMBAHWNE, MEXAHNYECKNE NOBPEX-
neHus, COMPUKOCHOBEHUA CO CTANbHLIMY TPYHDO-
NpoBOAAMK FOPAYEro soaocHabxeHns.

5 9KCNNYATAUUA

5.1 Cnecapu-caHTexHuky, npoussopsatume pe-
MOHT, OOMKHbLI ObITH ODY4EHbI ocoberHocTaMm pado-
Thl C MEeTaANNONONMMEPHLIMA TPYyBamMm 1 TEXHONOFNEN
ux 06paboTku UMeTb COOTBETCTEYIOULYIO LOKYMEH-
Taunio Ha NPaso NPOBeNSHNA MOHTAXKHBIX pabor.

5.2 Mpn 3amede Tpyd BO BpeCts PEMOHTA He
nonycKkaeTca ycTaHas/mBath TPYyObH! MEHLLIENO AN~
amMeTpa.

5.3 B cnyyae noBpexaeHns y4actkd Tpydonpo-
BOM4 HeobBXoaArMO Bbipe3ath NOBPCXKAEHHbIN y4HacC-



TOK. 3amMeHa npoussoanTCcs C NOMOLWbLID OTpe3ka
TPYDb! HEODXOAMMOU IJ/IMHBI, COEAUHIEMOro C TpY-
BONPOBOAOM C NOMOULLID PA3HLEMHDIX COSANHMTENL-
HbIX AeTanen ana nasHoro tmna Tpyob.

5.4 Teun 8 pazweMHbIX CQEANHEHUAX YCTPAHA-
ITCSH NOABEPTHLIBARMEM MAEK N 3aMCHOI YyNAOoT-
HUTENS.

5.5 He ponyckaetcs TepMmUiYecKoe v mMexa-
HUYEeCKOe nospexaerHue Tpyd Nnpuv nposeaeHn CBa-
NOYHBLIX WK UHLIX OrHessix paboT. [pu nposeaeHil
Takmx pabor B8 MECTax BO3IMOXHOMO rnoBpexaeHus
TPyD HEeobX0aMMO CTaguTh OrpaxaeHna.

5.6 [1ng OUNCTKY HAPY>XHOWU NOBEPXHOCTHU cne-
ayert NpUMEeHsiTb martepuan, UCKNoYawLmie Mexa-
HUYECKNE NOBPEXOeHUA.

5.7 He cnegyert ponyckarh 3aMopaxmnusaHna Cuc-
Tem BOoAoNposoaa. B cnyvae aamMep3arHng CUCTEMD
Hanu4dne npobok 8 Tpybe MOXHO onpepnenuits no
MECTHOMY YBENUYEHUID aAnamMeTpa (paclinpeHuio)
TpyDObL! N NO CAOK UHES U NbJA3a HA NOBEPXHOCTU.
[porpesart Tpyby cnenyeTt TennbiM BO3[YXOM UNY
ropsdeit Boaor. Kateropmiecku sanpeulaetcs mnc-
NONL30OBAThL OTKPLITOE NNaMsa 1 06CTyKMBaTL TPYOY
MOJSTOTKOM.

[1py nepsor BO3SMOXHOCTH CReayeT 3aMeHuTb
NOBPEXAEHHbIA Yy4aCTOK TPYDbI.

5.8 Mpu ocnabnenuy 3anenkn Mexay Tpybdbon n
QOYTRRPOM, NPOXOARLKMM Yepes3 CTPOUTENbHBbIE KOH-
CTPYKUMMN, HeobxoauMOo ee YyNNOTHUTL JIbHAHOW
NPRALID MO0 APYrUM MANKUM MaTEPRUANOM.

5.8 [Mpy pemMoHTe C1UcTeM C 3amMeHOol 1pydon-
DOBOAORB BOLNPA3IDOPHLIE N LUPKYNAUWMOHHLIE CTO-
Ak, NpoxoaAWMe B8 BOPO3AaAX, BEPTUMKANLHLIX Ka-
HAMaXx ¥ Waxrax CaMuTapHo-TeXHUYEeCKX KabuH,
HEOOXOAUMO TENNMOU30NNPOBATL.

6 TPAHCNOPTUPOBAHUE U XPAHEHHE
METANJIONO/IMMEPHDBLIX TPYD

6.1 TpaHCcnopTUpoBaHNE, NOrpy3ka v pasrpya-
Ka MeTannononumMepHbix Tpyb NONXHbLI OCyulecC-
TBAATLCH NPY TEMNEPATYPE HAPYXHOMO BO3QyXa HE
Huxe —20 °C.

6.2 MeTtannononumMepHoie 1PyHbi NEPEBO3AT
NOBBLIM BMAOM TpaHCnopTa B COOTBETCTBUW C Tpe-
6oBaHUAMU NEepee03ky rpy3os, AENCTBYIOWNMN HA
AaHHOM BuAe TpancnopTta. lpy Xene3Hoaopox-
HbLIX NepeBo3kax Tpybbl Nepesos3naT B KPbITbIX Ba-
roHax.

6.3 Mpu Norpy3o4HO-pa3rpy3ouHsLiX paboTax,
TRPAHCNOPTUPOBAHUMK, XpaHeHuu Tpybbl Heobxonu-
MO OBeperate OT MeXaHN4YeCKuxX MNOBPEXACHUN.

3anpeuwaetcsa cHpacwiBath TPYOB! C TPAHCNOPT-
HbIX cpencTB. [pu pasrpy3ke Tpyb noabLeMHO-TpaH-
CNOPTHLIMW CpeacTBaMi 3anpeliaeTca NPUMEHATL
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METaNIUUeckne TPOCChl U 3axsaThl 6&3 amMopTU3n-
DYIOLMX NPOKNAN0K.

6.4 XpaHuTtb MetanaononuMepHste Tpybbt cne-
OYEeT B 3aKpPLITOM NOMELEeHUNM Ha PaCCTORHUN He
MeHee 1 M OT HarpesaTtenbHLIX Nprbopos, a B ycno-
BUAX CTPOUTENHHOU NAOWAAKM — B 33aKPLITOM NO-
MEeUeHu 1Uan Nog Hasecom, odbeperas or NPAMbLIX
CONHEYHbLIX NyYein, NONagaHna Macen, xXupos 1 Hed-
TENPOAYKTOB.

6.5 MetannononuMmepHsle Tpybb! cnenyer xpa-
HATb B TOPU30HTANLHOM NONOXEHUM Ha cTennaxax.
BoicoTa wrabena He A0NXHAa NpesbillaTh 2 M.

7 TPEBOBAHUA TEXHUKU BE3ONACHOCTH

7.1 Mpvi nponssogcree paboT NO MOHTAXY BHYT-
pEeHHEero BOA0NPOCoaa 3nanHn U3 MeTannononuMep-
HbIX TRYD HeobxoanmMo cobntopaTh TPEOHOBAHUA TEX-
HUKY 0e30nacHOCTI B CTPOUTENLCTBE.

7.2 MeTtannononumepHsbie Tpybbl B npouyecce
3KCAAyaTtauumn n MOHTaXa He BbiAensiT B OKPY-
XAKWYIO cpeny TOKCUYHbLIX BELECTB U HEe OKa3bl-
BAKOT BPEAHOIr 0 BO3OAEUCTBUR HA OPraHnamM 4eno-
BEKa NPU HenocpenCcTBEeHHOM KOHTakTe. Pabora ¢
HUMU HEe TpebyeT 0CcobbiX MEP NPeaoCTOPOXHOC-
TW.

7.3 Cpepncrsa noxapoTyweHua: Necok, Kolma,
PACNbINEeHHast BOA4d W NEHa.

7.4 MoHtax TpyD DOoNXeH NPOBOAUTLCH NOCHE
OKOHYAHMA CBapOYHLIX paboT MEeTaNNGKOHCTPYKLIA,

7.5 MNMpn BbINOAHEHKK PABIT NO COOPKE M MOH-
TAaxXy BOAOMPOBOAA HEODXOAUMO NOSL3INBATLCA UC-
NPaBHLIM UHCTPYMEHTOM, COBMON2R yCnosR ero
3KCNAyatau.

[ QeyHbie JHOY A0MKHL! COOTBETCTBO8AaTHL Pa3-
MepaM raex. [ybku knyen ponxHbl BbiTe napan-
NenbHLIMKM U HEe UMEeTL TPeWwnH U 3ab60uH.

[[A30Bble KNYM HE ROMXKHb! MMETL 3a3yOpuH K
COUTON HaceYKw.

7.6 Paboyee MeCTO cCnecapsa-caHTexHwnka
AOMKHO BbITh AOCTATOUYHG OCBELEHO.

Hanpaxexnvwe NepeHOCHbIX CBEeTUMNLHUKOB He
OOMTKHO npessiiaTs 42 B.

Py4HO” nepeHOCHOU CBETUMBHUK NO/IXEH UMETb
METANNUYECKYIO CeTKY [ANA 3aUTbl TaMnbl, YCTPOK-
CTBO Q171 ero NOABECKU M LWNAHIOBLIM NPOBOA C BUN-
KOW.

OcgeweHHICTb A0MKHA BbiTh pasHOMepHON, He3
cnensuwiero gencTeua Ha paboraouux.

1.7 Tvapasnnyeckue ucnbiTaHMa cUcTem che-
/IyeT NpoBOANTL B NMPUCYTCTBUK MAcTepa Unu Npo-
nasoautTens pabor. Checapu, nposocasuite MCnNbi-
TaHWs, AOMMKHBI HAX0AUTLCH B Be30nacHbIX MecTax
Ha cny4ai sbibnBaHUAa 3arnyweK n agsapun.
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APNAOCXKEHUE A

TEXHUYECKHNE XAPAKTEPUCTUKW METAJIJIONONMMEPHDLIX TPYB

Tabnuuya A.1— CopramMeHT n macca MeTannononmMmepPHbIX Tpyo

B MunnumMmertpax

HoMUHanbLHLI guamMeTp T
eopeTH-
Ne HopmaTusHO- Tonumua ronupiia yeckas Mmac-
n.n. TEXHUYECKAR NIOKYMEHTAUUR CTeHkn  [JTOMUHUEBON 1
AORY - BHYTPEHHUNA HAPYXKHbI it ¢ ponyckom | donbruc | ©8 T MAMM
C NONYCKOM C J10NYCKOM NONYCKOM Hbt, KI
| +0.2 2 0-{-0,15 0 2+0,0f
1 TY 2248-001-07629379—96, 12%0: 16+40.3 070 27002 0,095
TY 2248-004-07629379—97
2092 25+40,3 2,542 0,2+0,01 0,2
2 |TY 2248-001-29325094—97 10-0,2 14+0,15 2,01025 | 0,240,02 | 0,092
12-0,2 16+0,15 2,055 | 020,02 | 0,105
14-0,2 1840,15 2,0:028 | 0,2420,02 | 0,128
167577 20+0,15 2,251062 | 0,24+0,02 | 0,150
20%02 25+0,20 2,5%025 | 0,30+0,02 | 0,204
3 Tpybbt «MeTtanon» 12 16,0+0,3 2.25+0.27 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 30,3 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+004 0,985
' | 60 76,0+0,3 520+0,3 | 1,0+0,04 1.480

Tabtbnuuya A2 — OcHoBHble OU3INKO-MEeXaHMYECKHUEe noKa3zarenu MeranaonosinMmeptbix Tpyo

Ne Mokazarenu EavHuua IHaueHue
n.mn. N3MepeHus
1 KoadpuumeHT TennonpoBOAHOCTU Bt/m - K 0,45
2 KosdpuuymeHt nMHenHoro pacwmnpeHmns 1/ °C 2,5 -10°
3 KoadppuumenT 3KB1BANEHTHON PAaBHOMEPHO-3EPHUCTOWN WepOo- MM 0,01
XOBaATOCTU
4 MMPOYHOCTL KONbUEBLIX ODPA3LOB NPU PA3PbIBE B NONEPEHHOM
HanpasneHuu, He MeHee ana Tpyb pasmepamMit, Mm: H
10 — 14 2100
12— 16 2400
14 — 18 2400
16 — 20 2400
, 20 — 25 2400
5 NameHeHue [IMHLI Nocne nporpesa npuv temneparype % He bonee 1
(120— 3) °C B Tevenue (60+1) MuH
6 CYONKOCTL NPU MOCTOAHHOM BHYTPEHHEM AaBAeHNY
(6e3 paspyweHun) npu Ttemneparype, °C. Mila :
20 — B TedyeHune 1 4 4 5
g5 » » 1y 1,8
85 » » 100 4 1,6
| 95 » » 1000y 14

10



Cl1 40-103-98

Tadbnuuya A.3—Tabniua ang rugpasnuyeckux pacueros sononpoaona xononuoiu (10 °C) soabt na
MeTannononuMmepHbuiX TPyd no TY 2248-001-07629379—-96

d =16 MM d =25 MM
C, n/c
V, M/C 1000 / V., M/c 1000 i
0,02 0,18 7,72 0,06 0,65
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 i 213, 41 0,45 18,49
0,18 1,68 | 331,74 0,58 28,73
0,3 2,65 851,9 0,96 69,58
05 4,42  2114,86 1,6 175,59
0,7 2,24 320,7
0,9 2,88 o 506,00
1,2 3,84 859,88
1,6 | 5,12 1463,98
Tabnuya A4 -—Tabmuua ann ru4ApasaMyecKkiix pacyeros soaonporoana ropsyen (60 °C) sonet 13
MeTannononuMmepHsix Tpyd no TY 2248-004-07629379—--37
| d =16 MM d =25 MM
Q, n/c
V, m/c 1000 j V, m/c 1000 i

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 86,1 0,32 7,93
0,14 1,24 173,89 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
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Clt 40-103-98

Tabnunuya A5 -— Tabnuua ana ruapaBnMYecKkux pacyeToB bogonposoga xonoaHon (10 °C)
BOAL!I U3 METANAONOAUMEPHLIX TPYD no TY 2248-001-29325094—-97

—

d =14 wmr4 d =16 MM d =18 MM . =20 MM (d =25 mm

(), n/c

I, M, C 1000 § V, M/C 1000 | I, m/C 1000 J V, m/cC 1000/ V, M/C 1000 4
0,02 | 026 | 175 | 0,18 7.9 013 | 373 | 011 248 | 0,064 | 0717
004 | 053 |6300 | 035 | 252 | 027 | 126 | 022 | 7,77 ! 0,13 2 05
0,06 | 079 |12591 | 0,555 | 52,2 04 | 2452 | 0,33 154 | 0,19 | 4,21
0,08 106 |207,75 | 0,73 | 8566 | 063 | 39,92 | 043 | 24,18 | 0,26 7.2
0,1 132 130973 | 091 | 1252 | 067 | 59,79 | 054 | 3578 | 0,32 | 10,16
0,14 185 |561,81 | 1,28 | 23155| 093 | 107,54 | 076 | 6568 | 0,45 18,5
018 | 238 |88295 | 164 |35943| 12 | 16846 | 0,98 | 102,55 | 0,58 | 28,73
0,2 273 | 900,89 | 200 | 419,15 | 1,63 | 253,51 | 0,96 | 69,58
0.5 333 1105404 2,71 | 634,26 | 1,6 176,2
0,7 38 |1183,36| 2,24 |320,18
0,9 288 |516,05
1,2 3,84 |85991
1,6 512 | 14605

TaGnuua A6 — Tabnuuya gna ruapaBnviveckux pacueroB soacnposona ropsaden (60 °C) soabt Mz
MeTunnononmMmepHbx Tpyo no TY 2248-001-293250894—-97

d =14 m d =16 Mm d =18 Mm d =20 Mmm d =25 MM

L. n/e V, m/C 1000 i V, m/c 1000 ¢ V, m/c 1000/ V, Mm/C 1000 i V. m/c 1000 i
0,02 0,26 | 15,75 0,18 | 5,7¢ 0,13 | 2,69 0,11 177 | 0,064 | 0,495
0,04 0,53 | 48.51 0,36 | 15,66 | 0,27 | 9,41 0,22 | 573 | 0,13 1,66
0,06 0,79 | 09,32 0,55 | 40,62 0,4 18,82 | 0,33 | 11,23 | 0,19 3,1€
0,08 106 |170,16 | 0,73 | 67,82 | 0,63 | 31,16 | 0,43 | 18,66 | 0,26 5,56
0,1 132 |251,92 | 091 |100,43 | 0,67 | 47,21 0,54 | 28,48 | 0,32 7,93
0,14 185 |464,88 | 1,28 |188,81 | 0,93 | 86,11 0,76 | 52,35 | 0,45 14,73
0,18 238 |739,51 | 1,54 l 206,31 12 |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 | 333 |899,49 | 2,71 |544,15 | 1,6 146,12
0,7 3,80 (101715 | 2,24 |274.15
0,9 | 2,68 |436,79
1,2 3,84 |749,61
1,6 5,12  11288,83
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TcHo6nuuya A7 — Tabnuus png rmapasnnyecknx pacHeros BoAONpoBosa xonoaHon soasl (10 C)

U3 MeTannonoauMepHbuIXx Tpyd tuna «Metanon»

JR—

Cn 40-1C3-98

-——

d =16 MM d =20 MM d =26 MM d =32 MM d =40 MM d =50 MM

O, n/c

v on/c | 10007 | Vom/ec | 10007 | ¥V om/c | 10007 | ¥V, m/c | 10004 | ¥, m/c | 10007 | V¥, m/c | 1000
0,02 10,194 | 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 {0032 | 0,09
006 10583 | 60,34 | 0,342116,94 | 0,192 | 433 | 0,114 | 1,28 10,073 | 0,45 |0,048 | 0,17
0,08 0,777 99’5’3’! 0,156 | 27,75 | 0,256_ 7,04 0,153 | 2,07 LO,OQ? 1 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 [ 267,311 0,798 | 73,62 | 0,448 | 18,43 | 0,267 | 5,36 10,169 | 1,83 0,112 | J,69
0,18 1,749 141895 1,026 1114,78 | 0,576 | 28,58 1 0,345 ] 8,27 10,218 | 2,80 0,144 | 1,05
0,3 2.915 !1054,51 1,710 1286,08 | 0,960 | 70,46 | 0,572 20,19 10,363 ; 6,78 | 0,239 | 2,52
0,5 2 850 [722.00 | 1.600 |176,04 | 0,953 | 49,98 | 0,605 | 16,65 | 0,359 | 6,13
0,7 3,990 [1336,83| 2,240 323,90 | 1,334 | 91,44 10,847 |30,32 | 0,559 | 11,1C
0,9 2881 1512,34 | 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

Ta€ nnya A8 — Tadbnuua gna rMAapasnyeckux pacyderos soaonposona ropsayen soasl (50 °C)
M3 MervannononumMmepHbix Tpyodo rmna «Merarron»

{ d =26 MM

d =16 M ! =20 MM d =32 MM d =40 mm d =350 Mm
0, n/c | | | |
V, m/c | 1000 ¢ | ¥, m/c | 10007 | ¥, m/c 10007 | ¥, m/c | 1000 | , V, m/c | 10007 | ¥, m/c | 1000
0,02 0,194 | 6,84 l 0,114 | 1,92 I0,064 ' 0,49 |0,038 | 0,15 0,024| 0,05 | 0,016 | 0,02
0,04 (0,389 | 22971 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 | 536 {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) C,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 | 0,73
0,3 |2,915 {895,85| 1,710 (238,71 {0,960 |57,65 {0,572 | 16,23 | 6,363 | 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 127486 | 1,334 | 76,36 | 0,847 | 24,96 | 0559 | 902
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
15 | | 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

13



14!

2
1
2 Z.
. \\
d é_ "';:-
2 0.5 D> >
x "
2 e
Q.
0,2 _
0,1~
1 2 3 4 5 € 8 9 10

£.
©
« &
<
%
2 3 4 4 5 6 78910

MM /M
[loTepn HRNopa no gnviHe f

PucyHox A.T — Homorpamma pna npubnumxeHHOro rmapasnnyeckoro pacdyera s80A0MNPOBOAA XONOAHOM BOAbI U3 METannoNoONMMeEpHbLIX TPY6 no

TY 2248-051-07£29379-96

86-€01-0¥ UD



Gl

3

5
1 -
-
e
-y
O e
= A\
O
X %5
£ 0.5~ O
0,2 —~
0,1
3 4 : 8 9 10 > / 5 (6 7 .8 ,9 102 2 3 4 5 6 7 8 910°

MM /M
[NoTepw Hanopa No gnvHe |

Pucynox A.2 — Homorpamma ans npubAnXEHHOr0 ruapaBfmnyeckoro pacueta BOAONpPOBOAA ropsyen BOAbl U3 METannononnMepHsix Tpyd no
TY 2248-004-07629379-97

86-£01-0¥ LD



Ccn 40-103-98

NPUNOXEHUE b

COPTAMEHT COEQVHUTENDbHLIX AETANENA U ODUTURIOB

Tabnvuya b.1— CopraMmeHT cCoeaMHUTENDbHBLIX AcTanen gna Tpyo no TY 2248-001-07629373—-96
u Ty 2248-004-07629379—-97

o

PaamMepbt, 4i0nM, Mm

HanmeHoBaHWE U BCKU3 neTany - Macca, kr
' ¢ D S L
CoepuHeRne lTyLepHoe C Hapy>XHon pe3nbon i
| |
I -ru!’ﬂ m‘ 4.
| 16 G1/2-B 24 51 0,07
| RN 25 3/4-B 36 68 0,24
| ‘ . 25 1-B 36 70 0,25
| [ -_ I *
( L‘ L T r i
CoepvuHeHue wryuepHoe C BHyTpeHHen pe3dnbon :
:
I
NN
-.Aﬁﬁlw‘\\\\\ ] |
< H- — | | 16 G1/2-B | 24 48 0.03
\Q""‘"‘ ~ J" h
- + ! l
[ i
b} e i l
CoenmHeHue WIVIIEePHOE C HAKUAHOW Fankon U BTYAKOM
| 16 | G1/2-B 24 41 0,06
i 1
|
Lityuep
ANy T
I }
3 Q[ »p
| | l» | 12 G1/2-B | 34 | 34 0,05
— 1




Cn 40-103-98

Tabnuiya b.2— CopraMmeHT cCoeauHUTENbLHbBIX setanen ana vpyd no TY 2248-001-29325094-97

Ne n.n. HauMeHoBaHue n 3CKu3 peTtanm Pa3smMepsbi, OIOWM, MM
1 CoeguHeHune ¢ 0OXMMHOM ramkois 1/2 x 1216
: — 3/4 x 1620
NG I 2025
N s
N I
1

<

il

2 CoeguHerne nepexogHoe ¢ 06XXMMHON rainkon 1/2 x 1014
| K HAKUOHbLIM KONbUOM 3/4 x 1216

3 YronbHuK H | 1/2
3/4

1/2
3/4

4 YronsHmk B

5 YronsHuk H-B 1/2
| 3/4

17



Chit 40-103-98

[lpogonxermne rabnuys b.2

No n.1. HamuMeHoBsaHue 1 3CKu3 netanu Pasmeps!, A0nM, MM

' -

6 | YCTaHOBOUYHBLIA YIO/IbHINK 1/2

7 | 1/2
I- | | 3/4
I 1
| |
!
|
8 | 1 x3/4 x 1
L | B Gy |
| 1 - '1/ - 1] '
h [ f 1 |
7 7 /:’1725 I
. .... _ ~ I
9 ‘ TponHUK 3 | 1/2
3/4
10 TponHuk nepexonHon H-B-H 3/4 x 1/2 x 3/4
|
. 1
11 i 1/2
\

18



CI1 40-103-98

MNpononxeHne tabnnyst 6.2

Ne .11, HanmMmeHOBaHMe U 3CKU3 netanu PazMepbl, A0RM, MM
12 TPOWHYK YCTAHOBOYHbIW YIOBOW 1/2 |
|
I
13 3/4 x 1/2
! 1x3/4
|
14 1 1/2
3/4
1
15 Hunnens nepexogHon 1/2 x 3/4
3/4 x 1
i
16 1/2
3/4
1
| 17 [lepexoaHuk H-B 1/2

3/4

19



Chn 40-103-98

OkonvyarHue Tabnnys! 6.2

il

—uru,

Ne n.n. HanMeHOBaHWe 1 3CKU3 netanu PazMeps!, JI0NM, MM
L
| 18 [TepexoanHvikK peayKuoHHbin H-B 1/2 x 3/4
3/4 x 1
19 3arnyuwka H 1/2
1
20 3arnywka B 1/2
3/4
1
51 1/2 x 1/2

20



Cil 40-103-98

Tadbnuya 53— CoprameHTt duturros «<METAIMOJ», sbinyckaembix TOO HIIM «BnapB3»

PaaMepbt, MM, QUM

No n.n. HanmeHOoBaH1e ¥ 3CKU3 neTanu
A b5 C C1 a O
1 Konexo
|
12 12 31,2 31,2 25 25
15 15 33,2 33,2 29 29
20 20 38 38 35 35
20 26 46.5 46.5 43 43
| 32 32 6 62 56 56
40 40 67 67 63,5 | 63,5
2 KONEHO C BHYTPEHHE! pe3nbon
12 |12 1312 | 22 | 25 | 26,8
15 | 1/2 1332 | 24 | 29 | 26.8
20 [ 1/2 | 38 23 | 35 | 26,8
°0 | 3/4 | 38 23 | 35 | 31,7 |
20 ] 40 24 35 37,8
| [ |
20 1 46,5 30 43 37,8
32 | 5/4 | 62 37 | 56 | 50,8
40 | 3/2 | 67 48 | 63,5 | 58,5
3 KoneHo C 8HyTpEeHHen pe3bbon yannHeHHoe |
C1 , YA/MHEHHOE |
i
|
o 3
12 112 {312 | 37 | 25 | 268
15 | 1/2 1332 | 420 | 29 | 268

21




CNn 40-103-98

[pogonxenne rabmuubl 6.3

PaamMmepb!, MM, OI0UM

No ri.n. HavMeHOBaHWE N 3CKU3 fnertanu
A 5 C Ci a O
4 MydTa
C 12 12 | 38,8 — 25 25
15 15 39,8 — 29 29
20 | 20 |440 | — 35 35
I 26 26 51,0 —_ 43 43
32 32 60,0 — 56 56
40 40 80,0 — 63,5 | 63,5
5 MydTa C BHYTPEeHHEN pe3bbon
I
i |
12 1/2 35,4 e 25 21.9
15 1/2 35,9 — 20 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
i 32 5/4 57.5 — 56 50,8
40 3/2 77,0 — 63.5 | 58,5
6 MydTa ¢ HapyxHOK pe3bbomn
| C
o A O
b
12 1/2 37.5 — 25 21.9
!
15 1/2 38 — 29 26,8
15 3/4 39.5 — 29 31,7
20 3/4 40,5 _— 35 31,7
20 1 laas5 | — 35 | 37.8
26 1 47.5 —_ 43 37,8
32 |54 |535 | — 56 | 50,8
40 3/2 68.5 — 63,5 | 58,5

22




[Mpogomxenue tabaunust 6.3

Cll 40-103-98

Ne ni.n. HaviMeHoBaHMe U 3CKM3 fieTanu

7 3arnyuwka

ekl
4

Pasmepbl, MM, OIOUM

C|C1 a

25 | 29

1 35 | 29 |
43 | 29—1

| 43 l 35
56 | 35 4
56 | 43
635 | 29
635 | 35
63,5 l 43

| 63,5 | 56

23



chn 40-103-98

OxkonvyaHne rabnnyst 6.3

Paszmepbl, MM, OIOWM

Ne n.n. HanmMeHOoBaHUE U 9CKMU3 geTanu .
A b B C C1 a 6 B
N | | |
9 TponHMK i
12 | 12 | 12 le2a 312 25 | 25 | 25
15 [ 15 | 15 (665 133,25‘ 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 li2s,0/625] 565 | 56 |56 |
[ 40 | 40 | 40 [145 |72.0[63,5 (635 63,5 |
12 | 12 | 15 |650 (310 25 | 25 | 29
15 | 15 | 12 [62,0 325 29 | 29 | 25
l 15 | 15 | 20 (740350 29 | 29 | 35
20 | 15 | 15 |70,0 |37.0| 35 | 29 | 29
' 20 | 20 | 12 |70,0 {35,0| 35 1 35 | 25
20 | 20 | 15 |700 |350] 35 | 35 | 29
o6 | 26 | 15 |76,5 43,0 43 | 43 | 29
26 | 26 | 20 |81.0(430] 43 | 43 | 35
| 32 | 32 | 20 [100,5|505] 56 | 56 | 35
32 | 32 | 26 [108,0/56,0] 56 | 56 | 43
| 40 | 40 | 32 [130,0|65,0]63,5 63,5 LP56 |
10 TpONHUK C BHYTPEHHEN pe3Lbon
12 | 12 | 1/2(624 ] 22 | 25 | 25 | —
15 | 15 L1264 | 21 | 290 | 29 | — |
15 | 15 [ 17264 [ 31 [ 29 [ 29 | —
20 | 20 | 3/4 |80 | 24 | 35 | 35 | —
20 |20 | 1 |88 | 20| 35 | 35 | —
26 | 26 | 1 | 93 [315] 43 | 43 | —
| 40 | 40 + 1/2 | 110 | 38 ;63,5363,5# _
40 | 40 | 3/4 | 120 | 43 635635 | —
20 140 | 1 |125 | 50 |635 635 | — |
| 40 | 40 | 5/4 | 130 | 60 |635 (635 | —
| 40 | 40 | 3/2 | 140 | 70 |63,5|635 | —
lMMpnMevyaHunn | o | |

1 GUTUHIM ANA TPYD BHYTPEHL. 114 AnaMeTPOM Bonbe 32 Mm +10ryT ObiTh BBINONHEHbL! U3 Yy yHA, NOKPLITOrO TEHNIOHOM.

24

? CoptamMmeHT Gutuuaros ang Tpyd BHYTpeHHUM amameTpom boriLuwe 40 mm cneanyet yroudnio 8 TOO HIMN «BnapnB3 4.
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