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Bsepenue

HacTosatuuii CBOA, Npasun COAEPXUT PEKOMERAALN NO NPOEKTUPOBAHUIO
W MOHTaXY CUCTEM OTONNEHNA C UCNONL3OBAHUEM METANNONONMMEPHDIX Tpy6.

Mpu paspa6orke Cs0Aa NPaBUN UCNONL3OBAHLI ONBIT NPUMEHEHUA VX NDA
MOHTAXE CUCTEM OTOMNEHUA N FOPAYEro BOAOCHAbXeHUs B Poccuiickoin de-
nepauuy 1 pesynbTaTel CepTUdUKAUMOHHBIX WCTIbITAHWIA.

MerannononuMepHas Tpyba npeacrasnser co60i NATUCAOUHYID KOH-
cTpykuMio (pycyHok 1), cocTosulyio 13 TOHKOCTEHHOWM anioMUHNEBOMK TPYOBbI,
Ha KOTOPYIO M3HYTPY 1 CHAPYXK HAHOCUTCA K1eesas OCHOBA, a 3aTeM — «Clum-
ThiA» MONNITUNEH. -

MerannononumepHan Tpyba coueraeT cneayioue AOCTOMHCTBA MeTan-
IMHECKO 1M NNacTMaccosoi Tpy6:

- 100 %-Has KMCNOPOAOHENPOHULAEMOCTb;

- KOPPO3UOHHAA CTOMKOCTL;

- OTCYTCTBME MUHEPAIbHLIX OTIOXEHUA HA CTEeHKax TpYy6;

- pONroBeYHOCTL 2 25 ner;

- MOPO30YCTOA4MBOCTb;

- HA@EXHOCTL PaboTkl B yCNOBUAX NOBLILLEHHOW CENCMUYHOCTH;

- NOBBLILIEHHAR WYMONONIOWAL{as CNOCOBHOCTL;

- yA06CTBO TPAHCNOPTUPOBAHNA,

- TeXHONOMMUYHOCTb MOHTaXa — TPYOb! NErKO MHYTCH, NO3BONRIOT orubats
3NEMEHTHI NOMeLLeHWi, He TPeByeTca TOUHan MOArOHKA fIMHENHbIX pasme-
posB;

- MOHTaX HENoCpPeACTBEHHO 6e3 CBapku, Hape3ku pe3bbbl, ¢ 060pynoBa-
HUeM v NpUBopaMu M3 CTanu, NaTyHWu, NAACTMAcC Npy NOMOLIM COEAMHIA-
TenbHbLIX AeTanen. . .

Mo mepe paclumpenus 06nacT NPUMEHEHNS METanNoNoNUMEpPHLIX TPY6
8 Csop, Npasun ByayT BHECEHb! HEO6X0AUMbIE AONONHEHWS.

B pa3paboTtke HacTosulero Ce0Aa Npasvi NPUHUMANy yHactme.

B.A. Myxapes (Focctpoit Poccun), A.B. Cnaakos, P.6. Wextep (HUMMoc-
cTpoit), B.M1. Cacun (HAWcanvextukn), Al ToHTyap (3A0 «Kayuyk»), C.W. pu-
wuxeuxknst (MHUUTIN), T.M. Cagosckas (rMK CanrexHWWnpoexr), J1.71. [o-
mapaukas (HUKUMT), A.B. Yypaanes (3A0 «lentar), O.M. Panonopt
(AO «Kayuyk-nnact»), B.9. Jopogees (TOO HMN «BnanB34»).

3ameuanus 1 NPeANoxXeHus No cosepiieHcTeoBakuio Csoaa npasun cne-
ayert wanpasnats 8 1M UHC.

Monuatunesnt
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Pucynok.1 — Cipykrypa METaNnNoNONUMEpPHOR TPYDLI
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CBOA NPABUN MO NPOEKTUPOBAHUIO U CTPOUTENLCTBY

NMPOEKTMPOBAHUE U MOHTAX TPYEOMNPOBOJOB CUCTEM OTOMJIEHUSA
C UCMNOJIb3OBAHUEM METAJITIONOJIMMEPHbIX TPYE

DESIGN AND INSTALLATION OF PIPELINES FOR HEATING
SYSTEMS USING METALPOLIMERIC PIPES

1 OBJIACTb MPUMEHEHWUS

1.1 Metannononumephsie Tpy6sl (nanee — Tpy-
6bt) NPUMEHSIIOT NPU NPOEKTUPOBAHUM U MOHTAXE
CUCTEM OTONNeHMs, PACHeTHas TeMnepaTypa KoTo-
pbix He npessbitwaet 90 °C npu gasnexun B TpybHax
He 6onee 1,0 MfMa No gaHHLIM HOPMATHUBHBLIX NOKy-
MEHTOB Ha TPYyObl UNU CEePTUPUKALMOHHBIX UCTLITA-
HUN.

1.2 Mertannononumeptble TPy6bt MOryT 6biTh
UcnoNb30BaHLI B CUCTEMAX LIEHTPANBHOIO, MECTHO-
TO OTOMNEHUR XUNbIX, OBLLECTBEHHDIX, aAMUHUCTPA-
TUBHO-6bLITOBLIX U NPOMBILNEHHLIX 3AAHWUHA, BHOBb
BO3BOAVMBIX M PEKOHCTPYUPYEMbLIX, 8 TaKke ans
CUCTEM NOAOrpeBa rpyHTa B TEMMMULAX U OpaHXe-
pesx.

1.3 He ponyckaercs npoknagbiearth Tpy6b! B no-
MELLEHUAX NO NOXAaPHOM OnNacHOCTU Kateropuu M, a
TaKXe B NOMEeLIEHUAX C UCTOYHUKAMM TENIOBbLIX U3-
NY4YEeHUt C TeMneparypoi NOBEPXHOCTU Gonee
150 °C.

1.4 MetannononumepHsie Tpybbl He MOryT 6biTh
MCNONL30BaHL! 63 3alnUTHBLIX SKPaHOB B nomele-
HUAX, rae B6N13U BO3IMOXHA INeKTPOAYyrosas unv ra-
30Bas CBapka NPy aBapuitHbiX PEMOHTHLIX paboTax.

1.5 lMpu NpoekTUPOBaHUU U MOHTaxXe cnepyer
Takxe cobnogate TpebosaHUa ApYrux HopmaTvs-
HbIX IOKYMEHTOB N0 OTOMUTENbHBLIM CUCTEMaM.

v 2 OBLWWHE MOJIOXKEHUS

2.1 Hacroswwis Csog npaeun CONEPXUT peko-
MEHAAUMM K IeHCTBYIOLIMM HOPMATUBHBLIM [JOKYMEH-
TaM M pacnpocTpaHAeTCs Ha MPOeKTUPOBaHWE U
MOHTaX UEHTPaNsHOr0 U aBTOHOMHOIQ OTONACHUS
C UCNoNL30BaHNEM METANNONONMMEPHBIX TPYG.

2.2 Cvictema OTONNEHUS MOXCT 6biTb BbINON-
HEHA NOJTHOCTBLIO U3 METANNONONUMEPHLIX TPY6 Uiy
BMecTe ¢ Tpybamu U3 npyrux marepuanos (Ctans,
MeAab U T./,.) 8 3a8BUCUMOCTH OT HEOBXOAUMBIX Aua-
MEeTpPOoB.

2.3 MetannononumepHsie Tpy6bl, npuMeHne-
Mbl€ Ana CUCcTem oTonneHus, DONXHb! UMETbL cep-
Tudukar cooTseTcTaus TpeBoBaHUAM HOPMATHUBHbIX
OKYMEHTOB.

2.4 Cpox cnyx661 Tpy60nNpoBOAOB CUCTEM OTO-,
nnerus nonxex Buitb HE MeHee 25 ner.

2.5 Tunbt, pasmeps! U TeXHUYeckue Xapakrepsc-
THKU METANNONONMMEPHLIX TPYE N0 aaHHbLIM dhup

u3rorosurteneni npeacrasnexdbl B NpUnoxXexduu A

(rabnuubi A1 n A.2).

JAonyckaetca pns cucrem otonneHus npumeHxe-
Hue Tpyb, He yCTynaowmx no nokasarensm Tpebo-
BaHUSIM HOPMATUBHbLIX [OKYMEHTOB W HacToswero
Csopa npasun, UMeOWMX CEPTUDMKAT UK TexHU-
4Yeckoe CBUAeTEeNLCTBO. ;

2.6 B komnnexre ¢ MEeTaINONONNMEpPHbBIMIA TPY-
6amu onxHLI NOCTaBNATLCS NaTyHHble COoeanHU-
TEeNbHble AeTan OTEYECTBEHHOrO UMK UMNOPTHOIO
NpOU3BOACTBA, UMELEe CepTuduKaT CoOTBETCT-
Bus. BapuaHTel coeauMHUTEnbHLIX AeTaneii u ane-
MEHTOB HEKOTOPLIX GUPM NpefCcTaBNeHsb! B NPUNo-
XeHum B u T, ;

3.NPOEKTUPOBAHUE CUCTEM
OTONNEHUS C UCNOSIb3OBAHUEM
METAJUJTONOJIMMEPHBIX TPYE

OBUIHNE YKASAHUS

3.1 MpoekTupoBaHve cUCTEM OTONNEHUS C HC-
NONb3OBAHKWEM METaNNONONUMEPHBLIX TPYE BKOYa-
et 8 cebs BbIGOP TUNa TPY6 U COOTBETCTBYIOLMNX UM
COBAVHUTENLHLIX AeTanedh u apmartypel, Bui6op na-
PaMeTpoB TeNNOHOCUTENS, BLINONHEHUE TMAPABAU-
4eCKOro # TennoTeXHUYecKoro pacyetos, BuiboOp
cnocoba Npoknaaku 1 ycnosuii, obecneyunsaoumx
AONroeBeyHOCTs TPY6 6e3 nepeHanpsixeHua mate-
puana u coeautienuii Tpybonposoaa.

3.2 Buibop Tvna Tpy6 nposoauTcs ¢ y4eTOM
ycnosuit paboTel Tpy6onpoBoaa, AaBACHUS U Tem-
nepartypel, HeobxoanMoro cpoka cnyx6bi, Mecra
npoknagakv Tpy6 1 HasHayeHus nomeuieHus.

3.3 Mpoknapka Tpy6 cucrem oTonneHus ROnxX-
Ha NpeaycMaTpreaTbCa CKPbITOM B NAUHTYCaX, 3a
3KkpaHamu, B wrpobax, waxrax u kaHanax. Jonyc-
KaeTCs OTKpLITan NpoKnanka B MECTax, rae Uckmd- .
HaCTCA NX MEXaHUYEeCKOe M TepMUYECKOe NoBpex-
AeH1e U NpaMoe Bo3AeNCTBUE YNLTPadUONETOBOrO

- n3nyqenun. Cnocob npoknagku Tpy6Gonposoaos

Aonxex 06ecneumsaTh BO3MOXHOCTb 3aMEHb! X npu
peMoHTe., |

3amMoHonUuMBaHue Tpy6 (6e3 koxyxa) B cTpou-
ENbHLIE KOHCTPYKUMKU AONYCKAETCA B 34aHMAX CO
OM Cnyx6et MeHee 20 ner Npu pacyeTHoM cpo-
6ot Tpy6 40 ner u 6onee.

' 3.4 B cvictaye TéhagcHabxermn Gnepyer npeg-
"yCManMBa‘{QﬂQMBQQPIDa%S{?TMHeCKOFO perynaupo-

HUR napame’fﬁog Té?mpuoo ens (TemMneparypst,
) & % ‘15, \ e

Wapanne opuumanstoe
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[aBneHus) C uensio 3aumTsl TPYS OT npesviueHus
nonycTuMbix BenuuuHd. He gonyckaetca npumeHe-
HUe MeTanaononuMmepHsix Tpyb B cuctemax ¢ ane-
BATOPHbLIMYK Y3NIaMU.

Tpy6onposoab! U3 METaNNONOAUMEPHBLIX TPYD
crneflyet NnpoeKkTUpoBaTh NOCNEe 3anopHON apMary-
pbl KA TENNOBbLIX MYHKTAX.

" He ponyckaervca npumeHaTs Tpy6ul Anst pacium-
PMTENbHOrO, NPEAOXPaHUTENbHOID, NEePenuBHOro,
CUrHANBLHOrO TPYBONPOBOAOB.

3.5 CuctemMbl LEHTPANLHOrO OTONNEHUs, Non-
HOCTLIO UK HACTUUHO CMOHTMPOBAHHLIE U3 MeTan-
nononuMeEpHLIX TPY6, NO CBOEMY NPUHUMMNMANIBHO-
MY PELUEHUIO AENSTCA HA:

a) cUCTeMb! HanoNbLHOro OTONNEHUS, FAe MeTan-
nononuMmepHbie TPYObl ABARIOTCH OAHOBPEMEHHO U
HarpeBaTentHLIMUA 3NeMeHTaMm (C TeMneparypoi
TensoHocuTens He Boiwe 55 °C);

6) cuctems! ¢ TPybONpoOBOAAMYU U3 METANNONO-
NUMEpPHLIX TPYD ¥ HarpesaTenbHuiMu npubopamn
(papuatopamu, KOHBEKTOpaMu) unu B KomGuHaumm
C CUCTEMOI KOHAULMOHUPOBaHWA BO3AyXa.

3.6 Pacuer cuctem OTOMNIEHUS C UCNONbL3OBA-
HUEM METaNNoNoAMMEPHDLIX TPYG MOXET ObiTb Bbi-
MONHEH MO CYWECTBYIOUWUM METOAUKEM (BPYUHYIO N0
MaTEMATUYECKUM 3aBUCHMMOCTAM ¥ HOMOrpaMmam
UK C NOMOLLBKD KOMIILIOTEPHLIX MPOrpPamMm).

3.7 Cuctembl HaNONBLHOro OTONNEeHUs Haubonee
uenecoobpasHo UCNONBL30BATL AN OTONNCHUA NO-
MeweHnin 6onbon nNaowaayn (MarasuHtbl, KpbiTbie
PblHKY, BOK3ansl, gopoxku 6acceriHoB). Cucrema
HANONBHOIrO OTON/IEHVSE MOXET BbiTh TAKXKE npume-
HEHa 8 KOTTeXax U OTAENbHbIX 3AaHuax obuec-
TBEHHOFO HA3HAYEHUN (AETCKUX AOLKONLHbLIX
YUPEXACHUSIX, FOCTUHMUAX), aAMUHUCTPATUBHBIX
3AAHUAX U 3[AHUAX CNEeuUanbLHOro Ha3HayeHus, rae
fIPUMEHEHUE HANONLHOIO OTOMNEHUS NPEeAYCMOTPEe-
HO PYHKUMOHANBLHOM TEXHONOTMEN.

MpuMeHeHue HanoNbHLIX CUCTEM OTOMNEHUA U3
METAIONONUMEPHLIX TRYD paspeluaeTcs ToNLKo oT
ABTOHOMHOIO MCTOMHUKA TennocHabxkenus (Ha obb-
€KT) UK OT LEHTPANBHOr0 UCTOYHUKA TEeNnNocHab-
XEHVS NO HE3ABUCHMOM CXEME.

3.8 Bo3amoxHble BapuaHTel yknaaku 1pyb s cuc-
TEMax HanosnbHOro OTOMAEHUA NPEeACTaBNEHbI Ha
pucyHke 2: . :

cxemMa A — OAQVHOYHDLIN 3MEEeBUK;

cxema B — napannensHas yknaaka Tpy6 nopa-
ouen u 06paTHon Boasl;

cxema C — 1py6onposoabl noaanwein n obpar-
HO BOAbl YNOXEHb! NapannensHon cnupansio,

Cxema A obecneuynsaer nerkuit MoHTax Tpy6 v
6onee paBHOMepHOe pacnpeaeneHue Temnepary-
Pbl NO nOBEPXHOCTH nona. OCHOBHLIM NpEeUMyLLEC-
TBOM CXCMbl A ABNSETCA TO, YTO OHA AGrKO afanTu-
pyeTcsa KO BCCM BUAAM KOHCTPYKUMM nona.

Cxema B obecneunBaer paBHOMEPHYIO CPEaHIOn
TeMneparypy, HO NPy HEl BO3MOXHL!I Bonee Bbico-
kue konebaHua nepenaga TeMnepatypbl Ha Manbix
nnowannax.

Cxema C noaxoput ana Xunsix IOMOB C NOBbI-
WEeHHO NOTPEBHOCTLIO TeNNOTHI.

MNpu packnaaxe Tpy6 nopaowmii Tpy6onposog
CneayeT yknaauisath 6mxe K HapyXHbIM CTEHaM.

2

CXEMA A

Usme- -

HeHue
TeMmne-
pary-
Pt Ha

CXEMA B

|

|53

CXEMAC

" nosep-
XHOCTU
nona

Uame-
HeHue
Temne-
pary-
pbl HA
nogep-
XHOCTH
nona

Uame-
HeHue
Temne-
pary-
pbl Ha
nosep-
XHOCTH
nona

Pucynox 2 — Cxemnt yknaakv 1py6 8 cucTemax Hanons-
HOTO OTOMJICHUSA W FPadrKK N3MEHEHWUsI TeMNepaTypbl Ha

NnosepxHOCTK nona
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3.9 CpepHioo TeMneparypy NOBEPXHOCTH nona

cnegyet nNpyYHUMaTtbL C yyeTom TpebosaHwi HOp-

MaTUBHbLIX NOKYMEHTOB, 3 Takxe orpanuqeumﬁ ansa
pPa3nUuHbIX BUOOB NOKPLITUA (Hanpumep, Makcu-
ManbHO AonNycTuMas vemnepatypa Ana napkera
27 °C).

3.10 Buas! NOKPLITUA U3 MCKYCCTBEHHBIX MaTe-
pUANIOB AONIXHBI UMETL roKasarenu, 8 TOM uYucne
CasuTapHO-rurMeHn4eckue, paspeluamoume npuMe-
HEHUE MX B KOHCTPYKLUMK TENIOro nona.

3.11 Kpome cpefiHeit BENUYUHLI TEMNEPaTypb!
nona, Ha KoMhOPTHOCTL NOMELLEHNUI BNUSIET HEepaB-
HOMEPHOCTb TeMNepaTypb! Ha NOBEPXHOCTU Nona.
Mepenan TeMNepaTypbl Ha OTACNbHLIX YHaCTKax nona
NPy HANONLHOM OTONMNEHUU HE [OMXKEH NPEBLILATL
10 °C (ontumansHo 5 °C).

3.12 Bapuant npoknanku Tpy6onposonos cuc-
TeM OTONNEHUSi C BCTPOEHHLIMW B NOMbI Harpesa-
TENbHbIMU 31IEMEHTAMU U3 MEeTannonoONUMEPHbIX
Tpy6 npeacrasneH Ha pucyHke 3.

3.13 Mybuna yknagkn mMerTannononuMepHon
Tpybbl OnpepensieTcs B 3aBUCUMOCTY OT Temnepa-
TYpbt TENNOHOCUTENS U MaTepUana NoOKPLITUA Nona.

3.14 OnTtumanbHbIf LWar yKNankyv MeTannononu-
MEPHBIX TPYD (PaccTonHWe Mexay OCsMK) onpenens-
€T1Cs KOHKPETHO KonebaHuamu Temneparypbt Ha 1nosep-
XHOCTH NOMA ¥ 3KOHOMUYECKMMY COODPAKEHUAMN,

3.15 Cucrema UeHTpansHoro oTonnexHus, non-
HOCTbIO MMM YaCTUYHO BLINONHEHHas U3 MeTanno-
NoONUMEPHLIX TPYB, MOXET BbiTe C HUXHEA U BEPX-
Heit pa3soakon, 0AHOTPYBHan unu aByxTpybHas.

OT Hapy*HOM CTeHb ——7bﬂ-~—-
He MeHee " 7/

500
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TpumeHeHue Tpy6 pekoMEeHAYEeTCH B CUCTEMAX:

- C rOpU30HTaNbLHLIMU ABYXTPYOHbLIMU BETKAMK ANs
rpynnel napannensHoO-nocneaosarensHo nogcoenn-
HEeHHbIX 0TONUTENbHLIX NPUBoPOoB (pucyHku 4, 5);

- C FOPU3OHTAIbHLIMU OAHOTPYBHLIMKU BETKAMU
ONR rpynnbl NOCREA0BATENbHO NOACOEAUHEHHbLIX
npubopos (pucyHok 6);

- C pacnpenenurTenibHbiMU Konnektopamu (pu-
cyHku 7, 8).

B cucTemax ¢ pacnpenenurenbHbIMyU KONEKTO-
paMu nNpucoeguHeHue oTonuTensHsix npubopos
MOXeT BbiTh OCYULeCTBNEHO NyTEM NPOKNanKu Me-
TannononuMmepHbix TPy6 B dpopme «netenb» B nony
WNY BAONb CTEH NOA NAUHTYCAMMU.

PekomergyeTcs, 4T06b! kKaxaas nerns ob6cnyxu-
8ana OAHY KBapTUPY Uny rpynny nomeLeHuin oaqHo-
ro notpebutens. .

K OQHOMY KONNEKTOPY MOXET NPUCOEANUHATLCA
no 8 «nerens».

Ha pucyHke 9 npeacrasned BapuaHT nojicoe-
AUHEHUA OTONUTENbHBIX NPUBOPOR K CTOSKaM OTO-
nnerus. :

3.16 PexoMmeHayemble CKOPOCTU TENNOHOCKTE-
na 8 METANNONONMMEPHLIX TPpybonposoaax nonyc-
KaeTca NpuHuMaTb Ha 20 % 6Bonslue, Yem B CTanob-
Heix Tpy6onpoBoaax.

3.17 B cuctemax oTonneHus ¢ MCNoNbL30BaHMm-
eM MeTannononuMepHbIX Tpy6 cneayer npeaycmart-
puvBaTb aBTOMATUHECKUE MU PYUHbIE BO3AYXOOTBOA-
41KK HA OTOMUTENbHLIX NPUBOPax u Ha pacnpepe-
NUTENbHBLIX KONAEKTOPaX.
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1 — wactun nona; 2 — cnow 6etona; 3 — Tpy6a HarpesaTenuHoro 3nemenTa; 4 — ckoba fXOPHaa; 5 — 1enno- 1 rMaPOU3IONAUUS; 6 — NauTa
nepekpuiTua; 7 — 60KOBaA TeNnNOU30NAUMA

Pucynox 3 — MNpoknanxa 1py6oNpoBOAOE CUCTEMbI OTOMNEKUA CO BCTPOCHHBIMU B NOMNbLI HArPEBATENbHLIMK 3NEMEHTaMN
: . ‘N3 METANNIONONUMEPHLIX TPYD | ’
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BCTPOGHKbINA TepMoperynaTop

T21

MoksapTupHLIi

l TENNoBON NyHKT

PucyHok 4 — CuUcTemMa OTONNEHU] C FOPUIOHTANBHBLIMK ABYXTPYGHLIMUA BETKAMU AN rPYNNLI NapannensHo-nocnenosa-

TeNbHO COCANHEHHBLIX OTONUTENLHBIX NPUGOPOB

Ti1

T1t—_l}

I

T21

T21

Pucynox 5 — Y3anul NONCOGANHOHUN OTONMTENLHLIX NPUGOPOB K NBYXTPYOHON CUCTEME OTONNEHUS

.

PucyHnox 6 -- Cncyeﬁa OTONNEHUS C rOPU3OHTANBHLIMI OAHOTPYOHLIMK BCTKAMU NY FPYNNL NOCNER0BATENLHO COeaM- :

HEHHbLIX OTONMUTENbHbIX anC\opou
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Perynsrop TeMnepartypb!, yCTaHaBNMBaeMblit

8 06CNYXUBABMOM NOMELLLeHUN . Perynupytoiumit knanau
Ha noaaoweM TpyGonposoae
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" Pucynox 7 — PacnpenenurensHuiii Konnekrop CUCTEMb! OTONNEHUR

Ckone3suas onopa

Cronku oTonneHus n3

nnacrMaccossuix TDV6

YposeHb 4MCTOro Nona araxa

min 370

Pacnpenenutenchsie

KONNEKTOpL

PucyHox 8 — BapnaHT NOACOEANHEHWA PACNPEAENUTENLHbIX KONNEKTOPOB K CTOAKAM 13 MEeTanNonoNUMeEpHLIX Tpy6 .
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Pucyrox 9 — Moacoeautenne oronutensHbX NPUGO-
POB K CTOAKaM U3 CTanbHLIX TPYE '

TUAPABSTUYECKME XAPAKTEPUCTHKU
METAJUIONONUMEPHBIX TPYBE

3.18 pu rugpasnuyeckom pacyeTe napewue
nasnenva AP B cUCTeMe OTOMNEHUA CKNaLbIBAeTCS
13 NOTEePb AaBNeHUs Ha TpeHvie No AnuHe TpyGon-
POBOAA / v NOTEPDL AABMEHUSA HA MPEOAONEHUE MeC-
THBIX CONPOTUBNEHWIA

AP=RI+ Z, (1)

rae R — ypenbHas nuHelHas noTeps NasneHdus Ha

1 M gamnel, Nafm;
Z — noTeps paBnexvs Ha MecTHoe CONPOTUB-

nexue, Na/m.

3.19 MNgpasnuueckue xaparcrepui:mm MeTanno-
nonumepkbix Tpy6 pasnudnsix Gupm npu t = 80 °C
- Npeacrasnens 8 npunoxenun b. Movtepu gasnexus
no anuxe, fMa/m, MOXHO onpeaenuTs No dopmyne

Av?

2,

R=2—.10°, @)

rae L — K03 PUUMEHT CONPOTUBNEHM] NO -
He;
V' — ckopocTe Teuenus Boasl, M/c;
dp.'—- 'pacqembm-nuaMerp Tpy6LI, M.

'-6 o

Koadduuuert conporusnenus no anune A cne-
AyeT onpeaensaTs no ¢popmyne

0 5[ b, W2 -Dgdnd, { Ks]
Ji = 2 IgReg-1
- e 3,7d, ? (3)

K

rae b — wucno nopobus pexumos TedeHus BOABL;
K, — xoadpduumenT aksusaneHTHoM wepoxo-
BaATOCTH, M;
Rerb — u4ucno Peiinonbaca daxruyeckoe.

ﬂpuaegefmuﬁ (BHYTPEHHUIA) auameTp dp cne-
Ayer onpegenare no ¢popmyne i

d,=0,5 (2d, +Ad, — 4S - 2AS), (4)

rAe d, — HapyXHbii IMaMeTp Tpybbl, M;
Ad, — ponyck Ha HapyXHuiit avamerp Tpybbi, M;
S — TOoAWMHA CTEeHKK TpyGbl, M;
AS — ponyck Ha TONWMHY CTeHKn TPYGbl, M.
dakTuyeckoe yucno PeliHonbaca ch, onpepe-
nserca no ¢popmyne

dyv
R “p
O . (5)
4 i
rae v, — KO3QPUUMEHT KMHEMATUYECKOH BRI3KOCTUA

80AbI, M2/C, onpepensembi no Tabnuue 1.
Ta6bnuuya 1

Koadduuvenr kunemaru-
Temnepatypa sonst, °C | yeckoii BS3KOCTH BOAYI v,
Mm2/c

35 0,73 - 106
40 0,66 - 106
45 0,6 -10:6
50 0,55 - 10-6
55 0,51 -10°6
60 0,47 -10°6
65 0,43 - 106
70 : 0,41-106
80 0,36 - 106
90 0,32- 106

ucno Peitnonbaca Re,, cooveercrayiouee Ha-
uany keanpatuiHoOW 06AacTh ruapasnuyeckux co-
NPOTUBNEHUA NPY TYPOYNEHTHOM ABUXEHUM BOAY!,
onpepengercs no dopmyne

5004,
Rey, = —TIL (6)

Yucno nonobus pexumos TeveHus BoAab! b on-
peaenaetca no dopmyne

Ig Rey,
pets JERG o
Ig Rey,

KoaddpuumeHT sksusaneHTHOi (paBHOMEPHO-
3E€PHUCTOM) WepoXxoBaToCTH K,, M, npunumaetcs
pasibiv 1,0-10°6 M.




3.20 Mpu cpeaHen temnepaType TennoHocuTe-
N8, 0TAnYHOM o1 80 °C, cnepyeT y4ecTt CornacHo Tab-
nuue 2 nonpasouHbii KO3GOUUMEHT a K 3HaYeHUam
R, npueeaeHHbIM B Nnpunoxenun 5 (npu 7= 80 °C)

R=R-a, (8)

rae R, — yaenbHbih nepenan AaBneHus npu cpea-
Hell pacyeTHoit Temnepartype TennoHO-
cutena u pacxope G, Ma/m;
R — 3HayeHue yaensbHOro nepenaja pasne-
Hus (npunoxerue B) npu ¢ = 80 °C n npu
TOM X© 3HaveHuun G, MNa/m.

Tabnuuya 2

Cn 41-102-98

3.21 ManeHve AaBneHus Npu nNpeoaoneHun
MECTHBIX conpoTusnenui Z, fNa, moxer GbiTs onpe-
[eneHo U3 3aBUCUMOCTH

2
z=x¢, (©)
rae XE — cymma k0addUUMEHTOB MECTHLIX CONPO-
TUBNEHWIA HA PACCHUTLIBAEMOM Y4aCTKe
Tpybonposoaa;
V — ckopocrtb TennoHocurens 8 Tpybonposo-
ae, m/c;
p — NAOTHOCTb XUOKOCTU NPpU Temneparype
TennoHocuTens, Kr/m3.

OpHEeHTUPOBOYHbIE 3HA4YeHUs K03ddUUUEeHTOoB

MECTHbLIX COﬂpOTMBHEHMﬁ COoeaAVHUTENbHbLIX [181'3119!71

Cpeanan Tem- 3NEMEHTOB CUCTEMBI OTOMNJIEHUA NPUBEAEHL! B Tab-
auue 3. ' .
neparypa Ten-
no?ao?nfrem 8 90 | 80 | 70 | 60 | 50 | 40 . Mvnpaanuueckuvie xapakTepucTUKn OTONUTENbHBLIX
Tpybax, °C npubOpPOB: BEHTUNEN, KNANaHOB, BKIIOYAS TEPMO-
cTatuyeckue, NPeACTasBneHsb! B CNPaBOYHbIX N3Aa-
Koadpduument a|0,98] 1,0 {1,02 |1,05 (1,08 | 1,11 HUsAX GUPM-u3roTosuTEneit u paspaboT4ymMkos HOP-
MaTUBHOI AOKYMEHTauuu.
Tabnuuya 3
. 3HaueHne
- eranu Cxemartunyeckoe naobpaxeHue netanei xoahduum-
n.n a
o €eHTa
1 Orson ¢ paauycom 3akpyrne-
HUR zggodz 0,3-0.5
45°
2 TponHuku: 05
HA Npoxog,
3 Ha OTBeTBNEHUe
90° . 1.5
4 Ha cnugHne ‘
g90° 1.5
5 +1a paspenenne NnoToka 30
. B
6 KpectosuHa:
Ha npoxoq, 2,0
7 Ha oTBETBNEHUE 3.0
8 |Orctyn 0,5
9 ObGxon 1.0
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lpogonxexune Tabnuusl 3

Ne 3uaneHune
. Bovanu Cxemaruyeckoe usobpaxeHue pelanen xoadpduum-
eHTa
10 |BxesanHoe L - 1 _ 10
pacwupenue Saianic Sl —_—r 0'5
cyxeHue : ’
11 | CoeayHeHue C 0OXUMHOM FraiKoi Cm. npunoxenue I 15
9 ' .

KOMMEHCAUMUS TEMIMEPATYPHbIX YOJIMHEHWUA

3.22 KomneHcauusi TeMneparypHbiX YoJIMHeHui
MOXeT GuiTb OCyulecTB/ieHa 3a CHeT CaMOKOMMNEeH-
cauuu y4acrtkos Tpybonposoaa, YCTatHOBKOA KOM-
fIeHCATOPOB U NPaBUNLHON PacCcTaHOBKOK HenoAa-
BUXHBIX U CKONb3ALWMUX ONop.

B kavyecTBe KOMNEHCaTopoB NPeanoyTUTeNbHO
MCNonbL30BaTh YIiibl nosopotos TpyGonposonos. Ha
NpaMbLIX y4actkax TpybonposBona Heobxonumo
npeaycMarpusars M-obpasusie, M-obpasusie, netne-
Bble U ApYr1e KOMMNEHCATopbl, PACCTOAHUA MEeXay
KOTOPLIMU OMPEAensiioTCs pacyeToM.

B kauecTBe HernoABMXHBLIX Onop MoryT 6biTh KUc-
nonu3osaHsl aepxareny ana Tpyd, 3akpenncHHbie
Ha CTPOMTENbHLIX KOHCTPYKUMSIX, WK YKPEeNNeHHbie
B HUX KPOHWTERHDLI.

3.23 YanuHeHue otpeska Tpybonposona npu usa-
MEHEHWUU TCMNEePaTypbl TENNOHOCUTEIISI U OKPYXato-
uieii cpeast (pucynok 10) onpegensietcs no dopmyne

A= 0,025 L A, (10)
rae Al — uameHeHue ANUHBE TPYDLI, MM;

L — pnvna yaactka Tpybonposona npu Tem-
nepatype MoHtaxa, Mm;

Al —. nepenapg TemnepaTtyp Mexay temnepa-
Typo# BO3flyXa B NOMELLEHUU 1P MOH-
Taxe u akcnnyavauuu, °C;
0,025 — koadduumeHT NMHEeNHOro pacumnpeHmnusn
TPYOLl, MM/M.

3.24 Pacuet koMneHcupyousei cnocobHoctu M-
ob6pasHbIX KoMneHcatopos U M-06pasHbiX aneMeH-
T0B Tpybonpososa npoussogurcs no dhopmyne (pu-
cyHok 11)

Ly =30d,, - Al (11)

rpe L, — Buiner komnewcatopa;
d,, — HapyxXHbii auamerp TpyGbl, Mum;
Al — u3MeHeHue [NKHL! ydacTka TpyGonposo-
23 NPU U3MEHEeHWN TeMnepaTypu! BO3A1y-
Xa fIPU MOHTAXe U SKCIUIYATaUMK;
30 — KkoapPUUMEHT BNACTUHHOCTU ISl NOMU-
MepHbIX TPYO.

Ha pucynke 12 nokasan npumep Tpa/iuuUUoH-
HOMO PCLIEHUA KOMINEHCAUUU YIVIMHCHUI CT1OSKOB
NS CUCTEM OTONNEHUA C NPUMCHEHUEM MeTanno-
NoNUMeEpPHLIX TPYD. .

Al
16 l |
14
: A
5 N
2 = ':bé ‘\‘}
't%. Q S ‘
W \ ol & L
E 2%
o %
3 8 /‘D‘} A
é- / KY /
o
[ oY
g} 4 // /
o
Lt 2 —/I‘
(0]

MNepenagy Temnepatyp, °C -
Pucynok 10 — [inarpamma ans onpeflefnienus yiuiMHenus pyé
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1 — T1-06paakbtis; 2 — MM-06pasHuii; 3 — nerTneobpasHuit; 8 —
nonoxexHne 1pyGul NPY MaKCUMANLHOR TeMNepaType; 8 — 1O xe,
NPU MUHUMANLHOR, L — BbifieT KOMNEHCaTopa; X — Henoaswx-

H3aA ONOpa; = CKONb3RULAA ONOPA

Pucynok 11— YCTpoiACTBO KOMNEHCATOPOB
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Pucynox 12 — lMopcoeauHeHue oToNUTENbHLIX NPUGO-
POB K CTOsiKaM OTOMNEHUA U3 MEeTANNORONUMEPHLIX TPY6
N ;

TENNOBLIE XAPAKTEPUCTUKH
METANNIONOSIMMEPHBIX TPYE

3.25 Mo paHHbIM pekoMeHaauuit MHCTUTYTa
HWWUcaHTexHukn, Tennosoi noToKk Meransiononm-
MEpHbIX TPY6 ANUHOM /, M, MOXHO Onpeaenats No
cnepyouwei 3asucuMocTu (pucyHox 13)

Mt -t

T 231g(d, /dy)

_ nl(t - 1)

(U /aydy) +(LI570) Tg(dy /dy)+ (1] gy -d,)

D

(12)

Temnepatypa Ha BHYTPEeHHEN NOBepPxXHOC-

Tu. Tpybonposoaa, °C;

{. —-TeMneparypa Ha HapyXHOW MNOBEPXHOC-
™ Tpybonposopaa, °C;

Q — Tennosoit NoToK, Br;

1 — pnuna Tpy6el, M;

4

B3

rpe (? —

— Temneparypa rennoxsocurens, °C;

t,, — Temnepatypa BO3AyWwHON cpeasl, °C;

a,, — KO3IDDUUMEHT HaPYXHOW Tennooraaum,
Bt/M2-K;
d, — HapyxXHbiiA auaMeTp Tpybsi, mMMm;
A — koappuumenT TennonposoaHocTy, Br/m K;
d, — BHYTPEHHUA AnameTp Tpybbl, MM;'

i KO3POULMEHT BHYTPEHHEN TeNNI0oTAAYM,

Br/M2 - K;
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a — 6ea Teanonaonsiim; 6 — C usonsuMed; 1, 2 — NoausTMACHO-
B3R 060n04Ka; 3 — anOMUKUEBaRr Tpy6a; 4 — Tennouaonaius

Pucyrox 13 — Cxema mMeTannononuMepHon 1pyGu ana
pacyeta 1ennonepesayv Hepes WUNMHAPHUNCCKYKIO CTEHKY

Npu ouetke BOSMOXHOCTU BbINAAEHWUA KOHACH-
carTa Ha NOBEPXHOCTU TPYOL HEobXoAUMO onpepe-
NTL TEMNEepaTypy HApPYXHOW CTeHKn TpyGul n co-
NOCTaBuTb €€ C TEMNEePaTYPOit TOUKY POCH h

Q
fs =g+ ——,
R (1)
. rpe t, — TeMneparypa BO3nywHou cpeaw, °C;
a, — X03pPUUMEHT HAPYXHOW Tennootaauw,
Br/m2 K.

Buinapenun konaeHcara He yaer npu ycnosum
>, .

3.26 Mpu Mcnonb308aHUM TENNOM3ONAUMUN TEn-
JIOBOW NOTOK TENNOWM30NMPOBAHHOMK TPYBL NPMbnu-
XEHHO MoxXeT ObiTs ONpefieneH Na Cnefyuwen 3a-
BUCHUMOCTH

nl(t ~1,,)
i ] s, 4 1is, 4, (14
4+ Ig- + Ig
adyy  ayydy, A dy Ay d
rae d,, — HapyXHLIA AUaMeTp U3onaumm, M;
X — K03hPUUMEHT TEennONPOBOAHOCTU M30-
nsuui, Br/m- K.

0=

370 COOTHOLEHWE CRPABeAIMBO NPYU YCAOBUM
VeANbHOrO KOHTAKTa HAPYXHOMN MOBEPXHOCTU TPY-
661 ¢ usonauuein. Mpu HaknagHoM Y3OAUUU O6bLIY-
HO YCAIOBME He CO6AI0AaeTCR 1 BO3AyLHAS MPOCAON-
K2 UrpaeT posnb AONOAHUTENLHOIO CROS.

3.27 No pantHbiM HUMcanTexnvkn B Tabnuuax
4 1 5 npeacTasfeHbl PE3yNbTaThl TENA0BLIX UCMbI-
TaHult METANNIoONONAUMEPHLIX TPYS B BUAE 3aBUCH-
MOCTHU IMHEMHOM NNOTHOCTY TEMIOBOro NOTOKa g,
BT1/M, oT TemnepartypHoro Hanopa 0, °C, npu ropu-
BOHTaNLHOM PACNONOXEHUN OTKPHITO NPOAOKEHHBLIX
Tpy6 Ha suicote 100 MM OT NONa 1 BEPTUKANTLHOM
pacnonoxexun Tpy6. B cpepgnem tennosoit notok
g, Br/M, 3aBucur or dakrtuyieckoro TemneparypHo-
ro Hanopa ©, °C, e crenewn 1,2, 1.e.

5] 1)

rne C — ko3dPUUMEHT, NPUHMMaeMbIi ans pas-

NUYHBLIX AUaMeTPoB TPY6 no ctonbuy «0O»
8 Tabnuuax 4 v 5 npu © = 70 °C, Br/m;

70 — HOpMaTHBHAA Pa3HOCTH TeMneparyp
(TemneparypHuiit Hanop), °C;

0 — dakruyeckas pasHocTb cpepHeapudme-
TUYECKON TeMnepartypbl TeRNOHOCUTENa
B Tpybe n pacueTHoi TemneparType! BO3-
Ayxa B noMewenun, °C, paccuutsisaemas
no ¢opmyne

fy + 1y

Q= Iy, (16)

rAef, v f, — COOTBETCTBEHHO HAYaNLHas U KOHeY-
Has TeMnepatypa TenioHOCUTENs;
f, — Temnepartypa BO3flyxa B NOMCLEHUN.

3.28 Moneauuii TENNOBOA NOTOK OTKPLITO RPO-
NOXECHHLIX MEeTANIONONIUMEPHbLIX wpyﬁ yyUTbiBaerca
8 npeaenax 80 — 100 % npuseaeHHOro B Tabnuuax
4 1 5 (B 3aBMCMMOCTH OT cNocoba Npoknajikm).

3.29 Mpy npoknaake ropu3oHTanbHLIX TPY6 nop,
NOTONKOM PEKOMEHAYCTCH yuuntbigats 70 — 80 % ux
PaCYETHOro TENNOBOro NOTOKA.

3.30 Tennosoit NoTok BepTukantHbix Tpy6 cHu-
Xacrcs 8 CpeaHem:

- NPU 3KPAHUPOBAHUU OTKPHLITOTNO CTOSIKA M3
NONUMEPHBIX TPYD METANNMYECKUM 3KPaHOM Ha
25 %; .

- NPY CKPLITOM NPOKNaake B rnyxoit Goposne Ha'
50 %;

- [PU CKPLTON MPOKNAJKEe B BEHTUNUPYEMOR
6opoane Ha 10 %.

3.31 O6uumit TennoBoi NOTOK OF OAMHOUHBIX TPYD,
3AMOHOMMUMEHHBIX B MEXAYITAXHLIX NEPEKPLITUAX
OTaNMMBACMbIX NOMELEHWUIA U BO BHYTPCHHUX Nepe-
ropoaxkax u3 Taxenoro 6ertona (Ag., 2 1,8 Br/m - K,
P per 2 2000 kr/m3), ysenuunsaetcs B cpesyiem s 2,0
pasa (npu oknevike crex oboamu — B 1,8 pasa).

3.32 O6Gu(uit TENNOBON MOTOK OT OMHOUHBIX
TPY6' B HaPYXHLIX OrPAKAEHUAX U3 TAXENOro BeTo-
Ha(Ag, 2 1,8 BT/M - K, p g1 2 2000 kr/m3) ysenmuu-
BaeTtcs B cpeaseM 8 1,6 pasa (npu okneike crex
060amMu — B 1,4 pa3a), NpUYeM noneawsit 1eNno-
BO# NOTOK. NpYU Hanuuuu 3 HEKTUBHOM TeNNoU30- -

. nAuMK MexAy TPYBOi U HAPYXHON NOBEPXHOCTLIO

cTeHb! cocTasnser 8 cpeaHem 90 % . o6uero.
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Ta6nuua 4—Tennosoi NOTOK T M OTKPLITO NPOMIOXEHHBIX FOPU3OHTANLHBIX METANNONOAUMEPHLIX TPY6

Tennosow notok 1 M Tpybbt, Br/M, uepes 1°C
d, MM 0,°C
0 1 2 3 4 5 6 i 8 9
16 20,5 21,4 22,2 23,0 23,9 247 25,6 26,4 273 28,2
20 30 24,8 25,8 26,8 27,8 28,8 29,9 30,9 31,9 33,0 34,0
25 29,4 | 30,6 31,8 33,0 34,2 35,4 36,6 37,8 39,1 40,3
16 29,0 29,9 30,8 .31,6 32,5 33,4 34,3 35,2 36,1 37,0
20 40 35,0 36,1 37,2 38,2° 39,3 40,4 41,4 42,5 43,6 44,7
25 41,5 42,8 44,0 45,3 46,6 47,8 49,1 50,4 51,7 53,0
16 . 379 38,8 39,8 40,7 41,6 42,5 43,4 44,4 45,3 46,3
20 50 45,8 46,9 48,0 49,1 50,2 51,4 52,5 53,6 54,7 55,9
25 54,3 55,6 56,9 58,2 59,5 60,9 62,2 63,5 64,9 66,2
16 47,2 48,2 49,1 50,0 51,0 52,0 52,9 | 53,9 54,9 55,8
20 60 57,0 58,2 59,3 60,4 61,6 62,8 63,9 65,1 66,2 67.4
25 67,6 68,9 70,3 71,6 73,0 74,4 75,8 771 78,5 79,9
16 56,8 57,8 58,8 59,7 | 60,7 61,7 62,7 63,7 64,7 65,7
20 70 68,6 69,8 71,0 24 73,3 74,5 75,7 76,9 78,1 79,3
25 81,3 82,7 841 85,5 86,9 88,3 89,7 91,2 92,6 94,0
16 66,7 67,7 68,7 69,7 70,7 717 72,7 73,7 | 74,8 75,8
20 80 80.5 81,7 82,9 84,2 85,4 86,6 87,8 89,0 90,3 91,5
25 95,4 96,9 98,3 99,7 |- 101,2 | 102,6 | 104,1 | 1055 | 107,0 |108,4
16 76,8 77,8 78,8 79,9 80,9 81,9 83,0 84,0 85,1 86,1
20 30 92,7 94,0 95,2 96,5 97,7 99,0 100,2 | 101,5 | 102,7 | 104,0
25 109,9 | 1114 (1128 1143 | 1158 | 117,3 | 118,8 | 120,2 | 121,7 | 123,2

Tabnuuya 5— Tennosoii NOTOK 1 M OTKPHITO NPOAOKEHHBIX BEPTUKANMBHBIX METASNIONONUMEPHbLIX TPYD

Tennosoi notok 1 M Tpy6ul, BT/Mm, uepea 1 °C
d, MM 0, °C
0 1 2 3 4 5 6 7 8 . 9

16 18,5 19,2 20,0 20,7 215 22,2 23,0 23,8 24,6 25,3
20 30 21,8 22,7 23,6 24,5 25,4 26,3 27,2 28,1 29,0 29,9
25 25,3 26,3 203 28,4 29,4 30,4 31,5 32,5 33,6 34,6
16 26,1 26,9 27,7 28,5 29,3 30,1 30,9 31,7 325 33,3
20 40 30,8 31,8 32,7 33,6 | 34,6 35,5 36,5 374 384 39,3
25 35,7 36,8 37,9 39,0 40,0 41,1 42,2 43,3 44 .4 45,6
16 34,1 35,0 35,8 36,6 37,4 38,3 39,1 40,0 40,8 41,6
20 50 40,3 41,3 42,2 43,2 44,2 45,2 46,2 47,2 48,2 49,2
25 46,7 47,8 48,9 50,1 51,2 52,3 53,5 54,6 55,8 56,9
16 42,5 43,3 44,2 45,0 45,9 46,8 47,6 48,5 49,4 50,2
20 60 50,2 51,2 52,2 53,2 54,2 55,2 56,2 57,3 58,3 59,3
25 58,1 59,3 60,4 61,6 62,8 64,0 65,2 66,3 67,5 68,7
16 51,1 52,0 52,9 53,8 54,6 55,5 56,4 57.3 58,2 59,1
20 70 60,4 61,4 62,4 63,5 64,5 65,6 66,6 67,7 68,7 69,8
25 69,9 i 1% | 72,3 73,5 74,7 76,0 772 | 784 79,6 80.8
16 ) 60,0 60,9 61,8 62,7 63,6 64,5 65,4 66,4 672 68,2
20 80 70,8 71,9 73,0 74,1 75,1 76,2 | 77,3 78,4 79,4 80,5
25 82,1 83,3 84,5 85,8 ‘87,0 88,3 89,5 90,8 92,0 93,3
16 69,1 70,0 71,0 71,9 72,8 3.7 74,7 75,6 76,6 7.5
20. 90 81,6 82,7 83,8 84,9 86,0 | 87,1 88,2 89,3 90,4 91,5
25 . 94,5 95,8 97,0 98,3 99,6 “1 00,9 102,1 | 103,4- | 104,7 | 106,0-

~
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3.33 Mpu CKPLITON NPOKNALKE OAUHOUHBIX TPY6,
3aMOHONNHEHHbIX B IeTKOM 6eToHe ¢ nnactuduka-
TOPOM, PACHCTHBIA TENNOBOW NOTOK YBEAUUUBAETCA
g 1,1— 1,15 paaa.

3.34 Mpu npoknaake Tpyb B CTaHAAPTHbIX WTPO-
6ax, NONHOCTLIO 3AN0MHEHHLIX CAMOTBEPACIOWER
NEeHUCTON M3onauueinr, TennoBon NoTok TPyd CHU-
Xaercs B Cnyyae pasMelieHns B HapYXHbIX CTeHax
Ha 15 — 20 %, 8O BHYTPEHHUX NEperopoakax — Ha
5—10 %.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE
METAJITONONIMMEPHbBIX TPYB

4.1 MNepeso3ka, NOrpy3ka u pasrpyska Metan-
NONOMUMEPHLIX TPYG AOMXHLI OCYUWECTBNRTLCA NPU
TeMneparype HapyxHoOro BO3Ayxa HE HWXKe MUHYC
20 °C.

4.2 ﬂcpeaoaxa METannononMMepHsix Tpyd Mo-
xeT ObiTh ocyuecTsneHa niobbiM BUOOM TPaHcnopTa
(xenarenpbHo B KPLITLIX aBTOMAalUHAX KM BaroHax) B
oTpe3skax unu 6yxrax, 8 rOpU3OHTANILHOM NONOXEHUU.

4.3 Mpy NOrpy3oyHO-pasrpy3ouHsix paborax,
TPaHCNOPTUPOBAHMU U XPAHEHRUW METANNONOAUMED-
Hule Tpyb6u HeobxoauMmo obeperatb OT MEXaHWu-
4YECKMX NOBPEXNEHUN.

3anpeuwaertca cbpackiBatk Tpybbl € TpaHCNOPT-
HbIX CPEACTB WK BONOYUTL 110 MOOOI NOBEPXHOCTH.

Bo spemsa norpy3kv cneayer npuMeHats CTpo-
Nbl U3 MANKOro mMarepuvana.

4.4 XpauuTb MeTannononumepHsie Tpydol He-
06X0AMMO B 3aKPLITOM NOMELEHNN UK NOJ HaBe-
COM B rOPU30OHTANLHOM MONOXEHUHU, HA -POBHOM
nony, Hacrune, wurax, obeperas O NPAMbLIX CONHEY-
Hbix nyseis. Buicora wrabena He NONXHA NPEBLILLIATHL
2,0 M. Mpu xpanenn Tpyd B CKNAACKMX NOMELLEHW -
AX TeMNeparTypa OKPyXatourero B03ayxa He fomxHa
npesbiwars 50 °C, a paccToaHue OT HarpesaTenbHLIX
npubopos AoNXHO ObiTh He mexee 1,0 m.

5 MOHTAX CUCTEM OTONMNEHUA
U3 METAJUTONOSIMMEPHLIX TPYB

OBLHE YKA3AHUR

5.1 MoHTax MeTannononmmepliibix Tpy6 fonxeH

OCYULECTBNATLCA MO MOHTAXHOMY NPOEKTY PU TEM-
neparype okpyxawowen cpeu e huxe 10 °C.

5.2 lMepen Npoxnaakou METannonoNuMepHbIX
Tpy6 B nomeuieHun HeoOXOAMMO 3aKOHYMTL BCe
3NEKTPOrasocsapoyHbie paboTh!, YCTaHOBUTL 3ne-
MEHTb! KPCINenus, a NPU OTKPLITOW Npoknaake —
3aKOHYMTL OT/1¢N04HbIE PaboThI.

Npu ckpiitoit npoknaake TpybonposBoaos B Mec-
1ax pacnonoxenus pasbopHuix COeANHeHUA n ap-
Marypst CNeJye T NPeaycMaTpmnsaTh NIOKU UK Chem-
HbIC LWKUTLI, HC UMEIOLUUE OCTPLIX BBICTYNOB.

Crofkit LenecoobpasHo pasmMellars B xaHanax,
Huwax, | 6opo3nax, 3a AEKOPATUBHLIMK NAHENaIMU
WNN, Kak ueCrMmoveHne, 3aMOHONNYnBaTh nx B CTe-
Hax 1 NeperoposKax.

- TopnaoutanspHbie TPYG0NpoBoaL! U NOABOAKK K
OTONUTENLHLIM TPUBOPAM AONYCKaeTCs pasMeUalt
NO NEPEKPLITHSIM 1 33 NNUHTYCaMu (pucyHok 14).
OTKPULITLIC YHACTKU MOXHO 33KpbIBATh ACKOPATUB-
HLIMUA 3nemcma~m ’
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a— 8 0TanN/MBaeMbiX NOMCLUSHUAX Ha MEXAYITAXKHEX NEPOKPLITURX
Mexy KBapTupamMn, 6 — 8 OTanAMBAEMLIX NOMCULCHINSX Hil Nepe-
KPBITUAX HaQ HeoTar NOMI A UK B NoaBane;. 1—

. nokpwTve nona; 2 — cnoit 6etoxa; 3 — cnoi rapousonawan; 4 —

CNOW 38YKOMIONALMK, §— CNOA TENNOUIONALKK, 6 -— TpyGonposoa;
7 — 3acwnka, 8 — nepekpuine; 9 — TEnnOUIORAUMA TPYGL!

Pucyrox 14 - - Cxpuiras npOKNIKa passosisuwmx 1pyGo-
NPOBOINK M3 MCTANNONOIMMEPHLIX TPYD 8 nony

O1kpHITan NPOKNAAKA METANNONONMMEPHLIX TPYD
NONYCKACTCH B MECTaxX, UCKITIOYAIOWMUX X MEXaHU-
4ECKOE: U TePMUYECKOC NOBPEX/EeHUEe N Npamoe
BO3/lCUCTBUE YNLTPADUONETOBOIO U3NYHEHUST.

5.3 He gonyckaica Crinoumsalms v nepeno-
Mbl TPYHONPOROAA BO BPEMS MOHTaXa.

M n3nome Tpydy CNeayet BLINPSIMUTL U NPWILILLTL
€4 UMNuiJIPUUYECKYIo GOPMY ACPCBSRHHLIM WM PO~
HOBLIM MONOTKOM: TaKylo Onepauvio AoNycKactCs OCy-

WECTBNATL TONLKO. OfIVH Pa3 HA AHHOM YYacTKe.

K
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Tunb3a

Ha6ueka

Tpyba

Pucytox 15 — YcraHoBKa runbasl Ans NPOKAANKK TPYD B CTEHAX U NePeKpLITUSX

5.4 ByxTbl METANNONONUMEPHLIX TPYD, XpaHus-
LIMECH WA TPAHCNIOPTUPOBABLUMECH HA MOHTAX (3a-
rOTOBUTENbHLIA YYAaCTOK) NPU TeMnepaType Huxe
0 °C, nomkHb! 661Tb NEpen PAcKaTKon BbIAEPXatb! B
TeyeHue 24 4 npu Temnepatype He Huxe 10 °C.

B npouecce pa3amoTkv ByxTbi ¥ MOHTaxa Tpy-
6onposopa HeobxoauMo cneauts, 4Tobet Tpyba He
nepekpyyMsanacs. ’

Mpoknapky Tpy6el cneayer BecTu, He Aonyckas
PacTarMBalUMx HaNpsXeHnn, cBoBOAHbIE KOHUD!
3aKpLIBaTL 3araywkamy Bo usbexaxve nonapanus
rpasu u Mycopa 8 Tpyoy.

5.5 Paguyc uarviba ponxeH Bbitb He MeHee naTu
HapyXHbIx anameTpos Tpydet. Mpu usrube mexee 5 d,
cneayert nonb308aTbCA CNMPaNbHOM NPYXHON: Tpy6Bs!
rHYT NNasHO 6e3 Harpesa, 8 XONOAHOM COCTOSHUM.

5.6 Npu MOHTaXe CUCTEM HANOJILHOIO OTONNEe-
HUA [ONXHLIE BEINONMHATLCH Cnejgyluue ycnosusa.

- oTonuTenbHble TPYObLl ANs OAHOFO NOMELLEHUS
CcnefyeT u3rotasnusarb U3 LENOro Kycka Tpybet;

- MIOKPOBHbIVi CNOV TENNOBOU U30NALUMKA U rua-
poOM30ARLUMA HE AOMXKEH UMETH LLEeNnei;

<" Tpy6bi He [OMAXKHB NPOXOAUTHL Noa Aedopma-
UMOHHbIMI LUBaMK BETOHHOW 3aNUBKY, B NPOTUBHOM
CNny4ae OHW [ONXHbI UMETb 3alUTHYI0 060n0YKy
ANMHOM He MeHee 1 M; A

- Tpybbl K TENNOU30NAUMU CNeflyeT KPenuTs C
NOMOWbLIO CneuunasnibHuix V-06pasHbix «AKOpPHBIX»
ckob. Jlonyckaercsa npukpennars Tpyby k Metannu-
HECKOW CeTKe NPOBONOKOW C MArKON NPOKNARKOH;

- Tpy60npoBoAa HANOMNBLHOFO OTONNECHUA AONKEH
3an1BaTbcs GETOHHLIM PACTBOPOM UV 3aKPHLIBATHLCS
NOKPHLITUEM TOALKO NOCNE NPOBEAEHUSA MMAPABNN-
HECKMX UCNbLITaHWIA Ha repMeTudHocTs. Tpy6a npu
3anuBKe AO0NXHA HAXOAUTLCA MOA AABAEHUEM
0,3 Mna;

- HarpesaeMas NNoWaaL OAHOrO 3MeeBuKa He
AonxHa npessiwate 30 M2 ¢ MakcUMansHOR anu-
HOM 0AHOM M3 cTOpoH 8 M. Mexay oaHOpOaHbLIMM
nnowaasiMm 6ETOHHOro NOKPLITUA CNeayeT Aenats
nedopMauuoHHbie Wab! WupuHown 0,5 cM, KoTopsie
Cneayer 3anoNHATL 3NacTulHbIM MaTepuanom. Cnomn
PacTBOpPa AONXEH BbiThb TWATENLHO BLIDOBHEH;

- npun bBeToHuposaHun Heobxoammo muaberath
CMELWEHNS, ‘BEPTUKANLHOMO u3ruba, caasnusaHus
“nn nospexaexnus Tpyo;

- MUHMManbHas BLICOTA 3aNMBKV Hag, NoOBepx-
HOCTBIO TPY6bl AONXHa GbiTh He MeHee 3 oM. Lle-
MEHTHO-Nec4YaHas CMeCb A0MXHA OblTb HE HUXe
mapkun 400 ¢ nnactudukaTtopom.

5.7 [ns npoxoaa Tpy6 Yepes cTpouTenbHble
KOHCTPYKUMM HEOBX0ANMO NpeaycMaTpusarth Mnb-
3bt. BHyTpeHHuit guameTp rnbasl JOMXeH BbiTh HA
5 — 10 MM Gonblue HapPYXHOro AuaMeTpa Npokna-
AviBaemoi Tpy6bl (prcyHok 15). 3a3op mexay Tpy-
60i 1 r’MnL30it HEOBXOAMMO 33AENATL MATKUM HE-
CropaemMbiM MartepvanoM, A0oNycKaiowmM nepeme-
weHue TpyBst BA0ML NPOAONLHOK OCK.

5.8 PaccrosnHue B CBeTy Mexay CTPOUTENLHOM
KOHCTPYKUMEWR 1 MEeTannononMmepHoiM Tpybonpo-
BOAOM, NPOXOASLUMM BAONL HEe, AOMXHO BbiTh He
meree 20 Mm. )

5.9 MerannononumepHtsie TpyGol ana Tpy6o-
npoOBOAOB OTONAEHUA ¥ rOPRYErq BOAOCHabXeHUs
cnegyeT NpoKNaabiBaTbh Ha PAacCTORHUM HE MeHee
50 mm BbiWwe Apyrux Tpy6onposoaos. . .

5.10 Coepunerue metannononumepHbIx Tpy6 co
CTanbHbIMU TPYGONPOBOAAMM, 3aNOPHO-PErynnpy-
10UeR apMaTypoit 1 OTONUTEeNbHLIMK NPUGopaMu
BbINONHACTCA HA pe3bbe C NOMOWBIO CNeLNanbHLIX
CoepuHUTeNbHLIX petanen (npunoxenue B, T).

BXO/JHON KOHTPOJIb TPYE
¥ KOMNAEKTYIOWMX UIAENNUIA

5.11 [lo nposeaexvs MOHTaXHLIX paboT meTan-
nononuMepHbie Tpybsl, coeauHuTensHbLIe aeTanu,
apmartypa u CpepgcTsa KPenneHus O0MKHbL ObiTo
NOABEPrHYTHI BXOQHOMY KOHTPONIO.

Tpy6bl, coeauHUTENbHBIE ACTANM, A TAKKE CPes-
CTB3a KPENNEHUS ONXKHLI UMETL CONPOBOANUTENbHBIM
AOKYMEHT, NOATBEPXAAIOLI COOTBETCTBUE UX HOP-~
MaTUBHLIM TpebosaHuam.

5.12 Tpy6bl AONXHBI UMETH MAapKUPOBKY, yKa-
3b1BAIOWYIO AuameTp TPY6LI, AoNycTUMYIO Temnepa-
TYPY ¥ flasnenue. Ha noBepxHOCTU Tpy6 He AoNXHO
6b!Tb MEXaHUYECKUX NOBPEXAEHHA 1 U3NOMOB. Tpy-
Gt He AONXHBI BbITb CKPYHEHB! WAN CRAKWEHL.

5.13 Ha wryuepax n HakmaHbix raiikax coeau-
HUTeNbHLIX feTanei pessba nonxHa buiTh HapesaHa
B coorsercTaumu ¢ FOCT 6357, knacc npodHocTi B.
Conpsiraemble fetany He AONKHL! UMETb BLIGOUH,
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3ayceHues, uapanuH. Pe3uHoBble NPOKNagKkv A0NX-
"Hbl METb NPABUNLHYIO FEOMETPHYECKYIO HOPMY.

5.14 Cpeacrsa KpemneHus MeTanionoNMMepHbIX
TPy AOMKHBI UMETL NOBEPXHOCTH, UCKIKOHAIOLLYIO BO3-
MOXHOCTbL MEXaHUYEeCKOro nospexaexus Tpyb. Kpen-
fIEHUA HE AOJTKHB! UMETb OCTPbIX KDOMOK M 3ayCeHLEB.

Paamepbt xoMyTOB, GUKCATOPOB, CKOH AOMXKHBI
CTPOro COoTBeTCTBOBaTL AnameTpam Tpy6. Mertan-
AIMYECKUe KpenneHus JOMXHbI UMEeTb MArkve npo-
KAAAKU U 3HTUKOPPO3UOHHBIE MOKPBLITUS.

TEXHONOINA NOArOTOBUTESIbHLIX PAGBOT

5.15 o Hayana MoHTaxa TpybonpoBoOaos He-
06X0ANMO BBLINOMHUTL CneayoumMe NOArOTOBUTE k-
Hble Onepaunn:

orobpats TpyBel M coeauHUTEnbHbLIE AeTanmy,
npowepwne BXOAHOM KOHTPONb;

pasMeTuTs Tpyby B COOTBETCTBMM C MPOEKTOM
WM A0 MECTY C YY4ETOM Npunycka Ha nocneayio-
utyio 06paboTky Npy MakCUManbLHOM MCMNONb30Ba-
HUM mMaTepuana Tpy6. Paametka Tpyb MOXeT Guith
ocyuwecrsneHa CTaHAAPTHLIMY MepMTeﬂbelMH WH-
CTPYyMEHTaMK: U3MEPUTENbHOR NUHEWKON, cknap-
HbIM METPOM, PYNeTKoil, a Yakxe CneuuanbHo
U3roTOBAEHHLIM WABNOHOM U Pa3MEeTOYHbIM Npu-
cnocobnexnviem. Pucku pnsi oTpesku Ha ypybe Ha-
HOCSITC KaPaHAAWOM uUnu MapKepoM.

HeponycTumMo HaHecenue uapanvH nnv Hagpe-
308 HA NOBEPXHOCTY TPYObL.

5.16 Pa3pesky Tpy6 cnegyer npoussoauTs CO-
rnacHoO pasMeTke HoXHuuamu, nog yrnom 90° k ocu
TPyObl, HE ponyckas cMsTva Tpybbl 1 06pasosanus
3ayceHueB. OTKNOHEHUE NIOCKOCTH PE3a He AONX-
HO npeBbitaTh 5°,

[ns ycrpasenus ‘norpewHocTen Topuos Tpy6
HeOobX0AMMO OCYLWECTBAATL KanubpoBKy KOHUOB
TPy6 ¢ nomouiblo passeprki. OBaNBLHOCTL TOPLOB
Tpy6 ponxHa 6biTe He 6onee 1 %. ’

COEQVHEHUE TPYE U NPUCOEAWHEHUE K APMATYPE

5.17 Bapuant coepguHenuss ¢ 06XuMHoM rai-
KO COCTOUT U3 Cnegyioumx onepauui:

- Ang naruba Tpy6sl € r < 5 d,, (HapyxHbiit aua-
MeTp) HeobX0AUMO NPUMEHATL NPYXUHY;

- UCNOMb3Ys NPYXWUHY, BbINPSIMUTL NIWLLIHNME UC-
Kpusneuus Tpybul (Npubnuautensto 150— 160 mMm);

- cneuyuansibiMm HOXHUUamu obpesarts Tpyby
noa yrnom 90° k ocu Tpy6.!;

- 06paborarL, NOBEPXHOCTH TPYObLI kKanubposaH-
HOW PasBepTKon (CHavana CTopoHoi 1 Ha rnybuHy
PUCKU HA HAPYXHOW MOBEPXHOCTY Pa3BepTku, 3a-
TEM CTOPOHOW 2 CHSITb BHYTPEHHIO (dhacky);

- HAAeTb Ha TPYOY NAaTYHHYIO 06XUMHYIO raiky;

- BPY4HYIO 3aNpeccoBaTh COSANHUTENLHBIN 3ne-
MEHT A0 yNOpa Ha rnybuHy ana Tpy6 HapyXHbiM aua-
mMeTpomM, mm: 16 — 8 mm; 20 — 10 MM, 25 — 12 mm.

CoennHenune Tpybot ¢ dacoHHbIMU AcTanamu,
MMEIoLIMU- HAPYXHYIO pe3bby, OcyulecTBnseTcs no
conparaeMsiM NOBEpPXHOCTAM aetanen 6e3 ynnor-
HEeHUa pe3bb0BOM ravku.

Dna npucoeauHenns Tpyb k ACTaNAM, UMCIOUIMM
BHYTPEHHIOIO pe3bly, HEOBX0AUMO MCNONbL308aThL
HUNNENb C YNNOoTHEHWeM pe3sboBon YacTu.

5.18 [Ina npucoegvHeHusa K npubopam, uMmero-
WUM BHYTPEHHIOIO pe3bby, MOXHO NPUMEHATL COo-
eauHeHe ¢ 06XUMHOM rankon 1 06XUMHBLIM KONb-
LOM C yruioTHeHveMm pe3sbosoit yacTu (pucyHok 16).

5.19 YnnoTHeHue pe3ub0BLIX COeaUHEHUN CO
cTanbHbIMM TPY6ONPOBOAAMU 1 aPMaTypOi MOXeT
6b1Th OCYLIECTBACHO NLHAHOIM NPAABIO, NeHTon DYM
MAn NOGLIM APYIUM YNNOTHUTENLHBIM MaTEPUANOM.

5.20 YcraHoBka coeguHuTensHol aetanu ¢ 06-
XWUMHOW BTYNKOH (npunoxenue M) BLINOAHRETCA CRe-
ayoumyM o6pasom:

- CHaTb dacky noa yrnom 45° no BHyIpeHHeln
NOBEPXHOCTY TOPUA TPy6bi;

- HapeTb Ha TPYBy OGXMMHYIO BTYIIKY;

- HapeTb Ha Wwryuep coeguHUTEeNsHOW petanu
HaKVOHYIO FaiKy W yNAOTHUTENBHOE KONbLO;

- YCTaHOBUTb WTytEep B8 TPYOY C NOMOLLIO Npu-
cnocobnexus;

- HaTAHYTb Ha TPyBy CO WTYUEPOM BTYAKY;

- BbiHYTb TPYBY 13 npucnocobnexus;

- 06Xarb BTYNKy Ha Tpy6e G NOMOLLbLIO RPUCHO-
cobnenun ans 06katky, BLIHYTL TPYBY M3 NpUcno-
cobnenus.

1 — MeTannononnmepHas Tpyba; 2 — 06xpmHan raka; 3 — pas-
PE3HOC OOXKMHOE YNPYroe KonbuUO; 4 — COSAMHUTRLHAR BCTABK:
C HapyxHon pe3b6oii
Pucynox 16 — Cocaunenve ¢ OOXUMHOMA raMkoin u
OGXHUMIBIM KONLLOM

KPEMJIEHKE TPYBOTPOBOLOB

5.21 Paccranoska xpenneHuii MeTtannononu-
MEPHBIX TPYG0NPOBOAOS OCYULECTRASETCR TakuM 06-
pa3om, YTOOLI UCKAIYUTL NPEACLHO JAONYCTUMBIC
HaNPAXeHUs B Matepuvane Tpybul OT AMHEHBLIX Tem-
neparvypHbix yanuHenui Tpybonpososa. .

5.22 Paccrostivie Mexay KpenneHuaMu cneny-
€T NpuHMMaThL cornacHo Tabnuue 6.

Tabnuua 6 B munsaumetpax

Paccrostme mMexay
HapyxHbii CKONL3AWMUMUY KPCNNEHUIMMN
nuamerp
TPy6LI NPYt FOPU3OHTANLHOR | NPU BepTUKanLHOM
npoknaaxe npoknasake
o 16 500 1000* 1000 2000*
20 "500 1000* 1000 2000*
25 750 1000* 1200 2000*
32 1000* 2400*
40 1000* 2400*
50 1000* 3000
* na Tpy6 «METANONS
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1 — 1py6a; 2 — dpvkcartop; 3 — xoMyT; 4 — wypyn (mobens)

Pucynox 17 — Kpennenvie Tpy6 K oTeHam u neperopoakam
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1 — xomyT; 2 — Tpy6a; 3 — markan npoknanka; 4 — yennonsonsusa; 5 — 60nT; 6 — raiika; 7 — noABeCKa; 8 — KPOHLWTerH

Pucyrox 18 — Kpennenue TpyGonposonos

Heobxoaumo npepycmartpuears kpennenue Ha
NnoBOPOTax U OTBETBNEHUAX TPYEONPOBOAOS.

5.23 PacnpepnenurensHobie KonnekTops v 3anop-
HO-PErynavpyioulylo apMartypy cneayert 3akpennats
C NOMOULBI0 CAMOCTOATENbHBLIX HENOABUXHBIX KPEn-
NEHWIH ANg yerpaveHus nepepayn ycunuin Ha Tpy-
6onposoa B npouecce 3kCnnyarauuum.

5.24 ina 3akpennenus Tpy6 pekomenayertcs
NPUMEHATL M3nenua COrnacHo karanoram upM—
M3roToBUTENEN TPYE U UHBIE ONOPLI, NPUMEHACMBIC
AN NNAcTMaccosbix- TPy6. BO3MOXHbLIE Cnocobs!
Kpennexsua npeacrasneHsl Ha pucymkax 17, 18.

UCTNILITAHUE CHUCTEMbL oTonneHua

5.25 Mocne BuINONHEHUS MOHTAXHLIX pabot

CNeflyeT NPOBECTH NCNBITARNE CHCTEMBI Ha repme-

TUHHOCTL NPpU pasnexnu, npessiwanueM paboyee
8 1,5 pasa, Ho He menee 0,6 MnNa, npu nocrosHHom
TeMnepartype Boawbl.

5.26 MNpu noaroTosurensHbIx paborax nepen rma-
PaBNNHECKIUM UCTILITAHMEM CUCTEMB! HEOOXOAMMO:

- OTKAIOYUTL (BPEMEHHO CHATb) NPefoXpaHUTENb-
HbIE KanaHs!, PerynMpoBOoUHLIE KNanaHbl, AaTYnki 1
AP., €Cnn A0NYCTUMOE AaBNeHUE YKa3aHHOM apMmary-
Pbl MEHbLWE BENUYMHBLI NPOBHOTO AasneHus no 5.25;

- OTKNIOYEHHbIE INEMEHTLI 3aMEHUTL 3arayuIKa-
MW MK 33MOPHLIMK KNanaHamu, AONYCTUMOE AaB-
nenne ana kotopwix 6onblue BENUYUHLI NPOGHOro
Aasnexus;

- NOAKIOYUTL K CUCTEME MEHOMETP € TOYHOCTHIO
u3amepenua 0,01 MnMa. _

5.27 Cucremy cnepyer 3anonHuts BOOOW Meq-
NEHHO Npy OTKPLITLIX BO3AYXOCMYCKHBIX YCTPOUCT-
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Bax 80 usbexanue o6pa3osaHus BO3AYUWHBIX NPOBOK.

5.28 MNiapasnuyeckue ncnuTadus Heobxoaumo
NPOBOAMTL NPU NOCTOAHHON TemnepaTtype 8 gsa
arana:

1-i avan — B TeyeHne 30 MUH ABAXAL .NOAHU-
MaTb AABJIEHME 10 PACHETHON BENUUMHBI Yepe3 Kax-
Avte 10 muH. B nocneaytoume 30 MuH nageHue pas-
neHns B CUCTeMe He NONXHO npessbiwats 0,06 MNa;

2-i1 atan — 8 nocnepyowme 2 4 nagexue nas-
nenua (OT nasneHus, AOCTUrHYTOro Ha 1-m arane)
He A0nXHO 6Tk 6onblue, Yem Ha 0,02 MMa.

$.29 MNapasnuueckoe CNLITaHne CUCTEeMb! Ha-
flONLHOMO OTONNEHUs HeOoBX0AUMO NPOBOAUTL A0
3anuBku TPy60NpoBOAOB 6eTOHOM (pacTsopom).

5.30 Tennosoe UcnbITaHMe HANOMBLHLIX CUCTEM
OTONNEHUa U3 MeTannononUMepHsix Tpy6 cneayer
OCYWECTBNATL NOCNE TOro, kak 6eToH okoHYaTen,L-
HO 3atseppeer, T.e. yepe3 20—28 aH. Ucnuitauua
Cneayer HaurHate C TeMneparypbl YennoHocutens
25 °C ¢ exeaHesHbIM YBENUYEHNEM TEMNEPaTYpPb!
Ha 5 °C o 1ex nop, noka OHa He 6yaner co-
OTBETCTBOBATL NPOEKTHOW BENUYMHE.

PEMOHTHBIE PABOTH!

5.31 Cnecapu-caHrexHuku, npoussopsume pe-
MOHT, DOMXHbI BbITL 03HAKOMANEHbL! CO CBOMCTBAMMU
METANNONONUMEPHLIX TPYE # TexHonoruei ux o6-
pabovku.

5.32 Mpu 3ameHe Tpy6 BO BpemMs PeMOHTa He
RONYCKAETCR CTaBUTL TPYOhI MEHLLUETO AnameTpa,
4yem 3ameHseMbie TPy6bL.

5.33 B cnyyae nospexaeHun y4acrka, Tpy6o-
NpoBOAA UenecoobpasHo BLIPE3aTb NOBPEXAEHHIN
Y4acTOK. 3amena Npon3eoaMTCA C NOMOLLLIO OTPeska
TPYBbI HYXHOW ANUHBLI, COEOUHAEMOro C Tpy60-
NPOBOOM CEUMANLHLIMU COBANHUTENLHLIMU AETANS-
M. TlospexaeHHbif yNacTok TpyGbt MOHTUPYETCa Npu
NOMOLLM 2 COC/IMHCHMIA C HAKUAHOM FaMKO Yepes Hun-
nene € ynnotHeHuem pe3uboBoil YacTu unu aByXcTo-
POHHVX COE/IMHCHWUI C OBXUMHOM rafikom U 06XuM-
HBIM KOMBLOM 63 YNNoTHEeHUs Pe3bBOBOI Y2CTH.

5.34 Npn nposeaeHUM CBAPOUHBIX UAK UHBIX OF-
HeBbIX PAGOT B MECTax BO3MOXHOIO TEPMMYECKOro
Mnu MEeXaH4eCckoro NoBpexaeHus Tpyd Heobxoau-
MO CTaBUTb OTPaXNEHUs.

5.35 [ina ouncTku HapyxHoit noBepxHoOCTH Tpy6
cneayeT NpUMeHsTb Marepuan, MCKNIYALWMA Me-
XaHU4ECKUE NOBPEXAEHUA.

5.36 MMpu 3amepaanuu cucTemsb: Hanuume npo-
60k B Tpy6e MOXHO onpepenuts no MECTHOMY
YBENUYEHUIO auamMeTpa (paclmpenuio) TpyGol unu
MO CNoio uHes 1 nba Ha nosepxHocTu. [porpe- .
BaTh Tpy6y Cnegyer TennsiM BO3AYXOM uiK rops-"
uev BOAOY Temnepatypoit no 90 °C. Kareropuuec-
K1 3anpeLaeTcs ucnonbL3osaTh OTKPLITOe nnams v
cj6crymaarb TPpy6bt MONOTKOM. Mpu nepsoi 8o03-
MOXHOCTH CnenyeT 3aMeHUTb NOBPEXAECHHBIN OT-
Pe30K Tpybbt.

5.37 Npu ocnabnenun 3apenku mexay Tpy6oi
W MNb30ON, NpoxoasauLen Hepes CTpouTenbHble KOH-
CTPYKUMH, HEOGXOAUMO €€ YNNOTHUTL repMeTKoM
M3 HEropIYMx Marepuanos.

6 TPEBOBAHUS TEXHUKU BE3ONACHOCTH

6.1 Mpu MoHTaxe cuctem otonneHus us Me-

TannononuMepHsix Tpy6 cnegyert cobniogats Tpe-
60BaHKUA TexHukn 6e30NacHOCTY 8 CTpOUTENLCT-
BE N0 AENICTBYIOWEN HOPMATUBHOM AOKyMeHTa-
umnu.,
6.2 Mpu 3arotoBurenuHoM npou3sBoacTee u
MOHTaxXe 3anpellaeTcs NpoulBoAUTL 3NeKTPOCaa-
POYHbie PaboThl HA PACCTORHWK OT METAINONOMU-
MEPHLIX TPYD MeHee 2 M.

Metannononumeprsie TPy6b! OTHOCHTCA K K3TE-
FOPUH ropIOYMX, TPYAHOBOCHNAMEHAEMbIX MaTEPU-
anos. CpeacTsa NOXapoTyleHns — pacnbineHHas
BOAR, NEHAa, Necok, Kowma.

6.3 MeTannononumeptsie Tpy6bt B npouecce
MOHTaXa U 3KCNNyaTaumn He BLAENSIOT 8 OKPYXa-
OLUYIO CPEAY TOKCUYHBLIX BELLECTB U HE OK33blBAIOT
BPENHOTO BAURHUS HA OPraHU3M YENoBeKa Mpu He-
NOCPEACTBEHHOM KOHTaKTe.

6.4 Monrax MeTannononuMepHsix Tpy6 fonx-
Hbl IPOBOANUTL CNEecapu-CaHTexHVKu, npoteawme
cneunanbHoe 06y4eHUe n 03HAKOMNEHHLIE CO che-
uMdukoit 06paboTku Takux Tpy6.

PaboTbl no moHTaxy BHYTPEHHUX CUCTEM OTO-
NNeHns u3 atux Tpy6 paspewaerca npoussoauTs
TONBKO MCNPaBHLIM UHCTPYMEHTOM, NpU cobniogae-
HWW YCNOBUIA ero aKcnnyarayuu.

6.5 Mippasnuueckoe vcnoitanue cucTem cne-
AYyeT Npou3BOAMTL B NPUCYTCTBAWM MacTepa maw
npoussoaurens pabor. Cnecapu, nposopsatme ue-
NbITaHUA, AONXHBI HAXOAUTLCS B 6€30NacHbIX Mec-
Tax Ha cny4an seibuBanua 3arnyusex,
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. NPUNOXEHWE A .
TEXHUYECKUE XAPAKTEPUCTUKU METAJITONONUMEPHBIX TPYE

C

Ta6bnuya A1— CopraMmeHT M Macca MeTansionoNnmMepHbiX Tpyo

n 41-102-98

B munnumerpax
HomunanbHbi guamerp T
eopeTn-
Ne WU3rotosutens, HOPMATUBHO- Tonuwwna Tonuwma Z qecxazema@
n.n. | vexHudeckas AOKyMeHTaums, . . cren RNOMUMHOBON, o i
nocTaBuuK BHYTPEHHUIA HAPYXHBIA ¢ nonyckom | $onbru ¢
C [IONYCKOM € AONYCKOM nonyckom Hbl, ke
1 |HAKUMT (Pocous), 12582 16+0,3 2057 | 0288 | 0,095
TY 2248-004-07629379—97
20207 25+0,3 2,502 | 0,2:0,01-] 02
2 AO «Kayuyk-nnacr» (Poccus), 10-0,2 1440,15 2,059% | 0,2:0,02 0,092
TY 2248-001-29325094—97, 1025
3AO «Tenta» (Poccus) 12-0,2 16+0,15 | 2,0%05 0,2+0,02 0,105
14-0,2 18+0,15 2,092 0,210,02 0,128
16157 20+0,15 22592 | 0,2410,02 | 0,150
20197 25+0,20 25708 | 0,24:0,02 | 0,204
3 TOO HNN «BnagB3L4- (Poc- 12 16,0+0,3 2,25+0,2 | 0,5+0,04 0,125
cust) — NOCTaBlUMK 15 20,0+0,3 2,50+0,2 | 0,5+0,04- 0,185
20 26.0:0,3 3,00+0,2 | 0,7+0,04 0,300
26 32,3+0,3 3,20=0,2 | 0,7=0,04 0,390
32 40,3+0,3 3,90+0,2 | 0,7+0,04 0,550
40 48,0+0,3 4,00+0,3 { 0,8+0,04 0,755 -
50 60,0+0,3 4,80+0,3 { 0,8+0,04 0,985
60 76,0£0,3 5,20£0,3 | 1,0+0,04 1,480
Ta6nwm ua A2 — OcHoBHblE HUIUKO-MEXAHUYECKHME NnoKazarenu MeTannononuMepHbix Tpyoé
Ne Il Eausuua
. joKasarenu MaMepenus 3HaveHue
1 Koadduumenr tennonpoBogHOCTH Br/m K 045 |
2 Koadduument nuHERHOro pacwmpeHus 1/°C 2,5-10°%
3 Koadduuyenr axBuBaneHTHOM PABROMEPHO-3EPHUCTOI Wepo- MM 0,01
XOBaTOCTH
4 MPOMHOCTSL KONbUEBLIX OBPA3LUOB NPYU PA3PLIBE B NONEPEYHOM
HanpasneHuu, He Mexee ana Tpy6 paaMepamu, MMm: H
10— 14 2100
12— 16 2400
14— 18 2400
16 — 20 2400
20—-25 2400
5 WameHeHue anvks nocne nporpesa npu Temneparype % He Gonee 1
(120— 3) °C B Teyenue (60+1) mun .
6 CTOofKOCTh NPYU NOCTORHHOM BHYTPEHHEM [aBNEeHUN
(6e3 paspyuienwii) npu Temnepatype, °C: MMa
20 — B Teuenune 1y 45
95 »  » 14 1,8
95 = » 100 4 1,6
"85 s » 1000 4 1,4
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cn 41-102-98
NPUNOXEHUE B

TMAPABJIMHECKHUE XAPAKTEPUCTUKU METAJUTONONUMEPHbIX TPYE

Tab6nuya B.1 —Mapasnuyeckue XapakTepucTUKU MEeTannononumepHux Tpyb npm koapduumenrte
wepoxosarocTu 0,01 mm, Temnepartypa TennoHocurens 80 °C

Nuamerp Tpybonposona djd,, MM

Motepn 10/14 12/16 14/18 16/20 20725
B e CropocTn CkopocTb CropocTe CxopocTs | p, Ckopocts | p,
”;TF]?;:G nsnxeims | PACX0R | npyxerima Pacxou- BHXEHUS Pacxon- IBAXCHURA ,eﬁﬁ;:’(ﬁ. ABAXCHUS ,eﬁ%ﬁg‘
1ennoo- | TeANOHO- | yennopo- | TEMNIOHOT | qennoio- | TENNOHO™ | onnong. | om0 | 1eton0- |ourens G
curenn V, |cn1ena G| curena ¥, [CMTCM G| cyreng b, [OMT€NR Gl copong 1, o | curena ¥, ! '
M/c n/y m/c /4 m/c fid m/c e m/c s
0,49 0,01 5,40 0,010 |6,64 0,010 11,25
0,98 0,010 2,65 0,010 |3,95 0,01 5,40 0,020 (13,27 0,020 |22,50
1,96 0,020 5,29 0,020 (7,90 0,02 10,79 0,030 | 19,91 0,030 |33,74
3,92 0,030 7,94 0,030 11,84 0,04 21,59 0,040 |26,55 0,050 |56,24
5,88 0,040 | 10,58 0,040 | 15,79 0,05 26,99 0,060 (39,82 | 0,070 |78,73
7,84 0,040 10,58 0,050 19,74 0,06 32, 38 0,070 | 46,46 0,080 |89,98
9,81 0,050 13,23 0,060 |23,69 0,07 37,78 0, 080 |53,10 0,100 112,48

19,62 0,080 | 21,16 0, 100 | 39,48 0,11 59,37 0,120 |[79,64 0,150 | 168,71
39,23 0,130 | 34,39 0,150 |59,22 0,17 91,76 .| 0,180 | 119,47 | 0,220 |247,45
58,84 0,160 | 42,32 0,180 175,02 0,21 113,35 | 0,230 |152,65 | 0,280 [314,93
78,45 0,190 | 50,26 0,220 | 86,86 0,25 134,94 | 0,270 |179,20 | 0,330 |371,17
98,06 0,220 | 58,20 0,250 (98,71 0,28 151,13 | 0,310 |205,75 | 0,370 |[416,16
117,68 0,240 | 63,49 0,280 |110,55 0,31 167,32 | 0,340 |225,66 | 0,410 |461,15
137,29 | 0,260 | 68,78 0,310 | 122,40 0,34 183,51 | 0,370 |[245,57 | 0,450 |[506,14
156,90 | 0,280 | 74,07 0,330 | 130,29 0,37 199,71 | 0,400 265,48 | 0,480 |539,88
176,52 | 0,300 | 79,36 0,350 |138,19 0,40 215,90 | 0,430 |285,39 0,520 |584,87
196,13 | 0,320 | 84,65 0,380 | 150,03 0,42 226,69 | 0,450 [298,67 | 0,550 |618,62
215,74 | 0,340 | 89,94 0,400 | 157,93 0,44 237,49 | 0,480 |318,58 | 0,580 |652,36
235,36 | 0,360 | 95,23 0,420 | 165,83 0,47 253,68 | 0,500 [331,85 | 0,600 [674,85
254,97 | 0,380 100,52 | 0,440 173,72 0,49 264,47 | 0,520 |345,13 | 0,630 |708,60
274,58 | 0,390 103,17 | 0,450 |177,67 0,51 275,27 | 0,550 |365,04 [ 0,660 |742,34
© (294,20 | 0,410 108,46 | 0,470 | 185,57 0,53 286,06 | 0,570 |378,31 0,680 |764,83
313,81 0,420 111,10 | 0,490 | 193,47 0,55 296,86 | 0,590 |391,58 | 0,710 |798,58
333,42 | 0,440 | 116,39 | 0,510 |201,36 0,57 307,65 | 0,610 |404,86 | 0,730 |821,07,
353,04 | 0,450 119,04 | 0,520 |205,31 0,58 313,05 | 0,630 }418,13 | 0,760 |854,81
372,65 | 0,470 124,33 | 0,540 |213,21 0,60 323,85 | 0,650 |431,41 0,780 |877,31
392,26 | 0,480 126,97 | 0,560 |221,10 0,62 334,64 | 0,670 |444,68 | 0,800 |899,80
411,88 | 0,490 129,62 | 0,570 |225,05 0,64 345,44 | 0,690 457,95 | 0,820 |922,30
431,49 | 0,510 134,91 | 0,590 |232,95 0,65 350,83 | 0,700 }464,59 | 0,840 |944,79
451,10 | 0,520 137,56 | 0,600 |236,90 0,67 361,63 | 0,720 |477,87 | 0,870 |978,54
470,72 | 0,530 140,20 | 0,610 |240,84 0,69 372,42 | 0,740 |491,14 | 0,890 |1001,03
490,33 | 0,540 142,85 | 0,630 |248,74 0,70 377,82 | 0,750 |497,78 | 0,910 |1023,53
509,94 | 0,560 148,14 | 0,640 |252,69 0,72 388,62 | 0,770 |511,05 | 0,930 |1046,02
529,56 | 0,570 150,78 | 0,660 |260,59 0,73 394,01 | 0,790 524,32 0,940 |1057,27
549,17 | 0,580 153,43 | 0,670 |264,53 0,75 404,81 | 0,800 |530,96 | 0,960 |1079,76
568,78 | 0,590 166,07 | 0,680 |268,48 0,76 410,21 | 0,820 |544,24 | 0,980 |1102,26
588,40 | 0,600 158,72 { 0,700 |276,38 0,78 421,00 | 0,830 |550,87 1,000 |1124,76]
608,01 0,610 161,36 | 0,710 |280,33 0,79 426,40 | 0,850 |564,15 | 1,020 |1147,25




Ccn 41-102-98
lpoaonxenne Tabnuyst b. 1

Avamertp Tpy6onposopa d,/d,, MM
Motepu 10/14 12/16 - 14/18 16/20 20/25

nNABNeHUs
b CkopocTe Ckopocts CxopocTb Ckopocts

Ha Tpetye| CropocT! PAGKOH POCTS | 501 Condld| I POCTb | pacxop POCTL | pacxop,

R, Na/m | BBAxXeHUs ABUKeHS nBMXEHUs oho- [ABvkeHus | ennoyo. | nevxerns | rennono-

Ternoro- | TeNIOHO- | rennoko- genn’?:tz;— TefIoHo- g:?gn: G, | Teoro- |oyreng G| Tenono- fourens G,

curens V, [oMTen Gt curena ¥, |C4TeM Gl oipenq “ewens V| Tyl omena V|

m/c n/4 m/c A m/c n/M m/c m/c

.=

627,62 | 0,630 166,65 | 0,720 |284,28 0,80 431,80 | 0,860 (570,78 | 1,040 [1169,75
647,24 | 0,640 | 169,30 | 0,730 |288,22 0,82 442,59 | 0,880 584,06 | 1,050 |1180,99
4, 666,85 | 0,650 171,94 | 0,750 |296,12 0,83 447,99 | 0,890 (590,69 | 1,070 |1203,49
686,47 | 0,660 | 174,59 f 0,760 |300,07 0,85 458,78 | 0,910 (603,97 | 1,090 |1225,98
706,08 | 0,670 177,23 | 0,770 ° | 304,02 0,86 464,18 | 0,920 610,61 1,110 |1248,48
725,69 | 0,680 179,88 | 0,780 |307,97 0,87 469,58 | 0,940 |623,88 | 1,120 |1259,73
- 745,31 0,690 182,53 | 0,790 311,91 0,88 474,98 | 0,950 [630,52 | 1,140 |1282,22
764,92 | 0,700 | 185,17 | 0,800 |315,86 0,90 485,77 | 0,960 |637,15 | 1,150 |1293,47
784,54 | 0,710 |.187,82 | 0,820 |323,76 0,91 491,17 |.0,980 '1650,43 | 1,170 |1315,96
804,15 | 0,720 190,46 | 0,830 (327,71 0,92 496,56 | 0,990 [657,06 | 1,190 |1338,46
829,76 | 0,730 - | 193,11 | 0,840 |331,65 0,93 501,96 | 1,000 |663,70 | 1,200 |1349,71
843,38 | 0,740 185,75 | 0,850 |335,60 0,95 512,76 | 1,020 |676,98 | 1,220 |1372,20
862,899 | 0,750 198,40 | 0,860 |339,55 0,96 518,15 | 1,080 |683,61 1,230 |1383,45
882,60 | 0,760 | 201,04 | 0,870 |343,50 0,97 523,55 [ 1,040 {690,25 | 1,250 |1405,94
902,22 | 0,770 | 203,69 | 0,880 |347,45 0,98 528,85 | 1,060 |703,52 | 1,260 |1417,19
921,83 | 0,770 | 203,69 | 0,890 |351,40 0,89 534,35 | 1,070 |710,16 | 1,280 | 1439,69
941,44 | 0,780 | 206,33 | 0,800 |355,34 1,01 545,14 | 1,080 |716,80 | 1,290 | 1450,93
961,06 0,790 | 208,98 | 0,910 |359,29 1,02 550,54 | 1,090 |723,44 | 1,310 |1473,43
980,67 0,800 | 211,62 0,920 |363,24 1,03 555,94 | 1,100 |730,07 | 1,320 |1484,68
1019,90( 0,820 | 216,91 | 0,940 (371,14 1,05 566,73 | 1,130 |749,98 {.1,350 |1518,42
1059,12| 0,840 | 222,20 ( 0,960 |379,03 1,07 577,53 | 1,150 |763,26 | 1,380 |1552,16
1098,35| 0,850 | 224,85| 0,980 |[386,93 1,09 }-588,32 | 1,170 (776,53 | 1,410 |1585,90
3,2 1137,58| 0,870 | 230,14 | ‘1,000 |394,83 1,12 604,51 | 1,200 |796,44 | 1,430 |1608,40
1176,80| 0,890 | 235,43 | 1,020 |402,72 1,14 615,31 | 1,220 [809,72 | 1,460 |1642,14
1216,03| 0,900 | 238,08 | 1,040 |410,62 1,16 626,10 | 1,240 |822,99 | 1,480 |1664,64
1255,26| 0,920 | 243,37 { 1,060 |418,52 1,18 636,90 | 1,260 |836,26 1,510 |1698,38
1294,48| 0,930 | 246,01 | 1,080 |426,41 1,20 647,65 | 1,280 |849,54 | 1,540 |1732,12

e 1333,71| 0,950 | 251,30 | 1,090 |430,36 1,22 658,49 | 1,310 [869,45 | 1,560 1754,62
5; 1372,94; 0,970 | 256,59 | 1,110 |438,26 1,24 669,28 | 1,330 |882,72 | 1,590 |[1788,36
J 1412,16) 0,980 | 259,24 | 1,130 |446,15 1,26 680,08 | 1,350 |896,00 | 1,610 | 1810,86

1451,39] 1,000 | 264,53 | 1,140 [450,10 1,27 685,48 | 1,370 |909,27 | 1,630 |1833,35
. 1490,62( 1,010 | 267,17 | 1,160 |458,00 1,29 696,27 | 1,390 |922,55 | 1,660 |1867,09
' 1529,84( 1,030 | 272,47 | 1,180 |465,90 1,31 707,07 | 1,410 (935,82 | 1,680 |1889,59
1569,07( 1,040 | 275,11 | 1,190 |469,84 1,33 717,86 | 1,430 |949,09 | 1,700 {1912,08
1600,30( 1,050 | 277,76 { 1,210 (477,74 1,35 728,66 | 1,450 |962,37 | 1,730 |1945,83
1647,52| 1,070 | 283,05 | 1,230 |485,64 1,37 739,45 | 1,460 [969,00 | 1,750 |1968,32
1686,75| 1,080 | 285,69 | 1,240 |489,59 1,38 744,85 | 1,480 |982,28 | 1,770 |1990,82
1725,98( 1,100 | 290,98 | 1,260 |497,48 1,40 755,64 | 1,500 {995,555 | 1,790 [2013,31
1765,21| 1,110 | 293,63 | 1,270 |501,43 1,42 766,44 | 1,520 |1008,83| 1,820 |2047,05
1804,43] 1,120 | 296,27 | 1,290 |509,33 1,43 | 771,83 | 1,540 |1022,10 1,840 |2069,55
1843,66| 1,140 | 301,56 | 1,300 |513,28 1,45 782,63 | 1,560 |1035,38| 1,860 [2092,04
1882,89( 1,150 | 304,21 | 1,320 |521,17 1,47 793,42 | 1,570 |1042,01|. 1,880 |2114,54
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Mpogonxenue Tabnuue: 6.1

Duamerp Tpybonposoaa d,/d,, MM

Morepu 10/14 12/16 14/18 16/20 20/25
gaaneH:sé CxopocTs CkopoCTs CxopocTb CkopocTs | pacxo, Ckopocte | p
H?QT?;?M pevxervn | PACXOR | pavixetiva Pacxon | 1oy wenvn Pacxon | wenun Tennong- JABAXCHUS Teﬁﬁzﬁg_

’ TEenIoHO- | T8NIOHO-| ‘Tennono- | TEMIOKO- | tonnono- | TEMIOHO™ I vennoto- [curens G| Ten10HO- |curens G
curens V, [ontenst G curena ¥, [OMTeM7 Gof cyeng ¥, |HTeNR Gleurena ¥, | p Ja | curens ¥
m/c nM M/c d/A m/c A m/c Mm/c

1922,11| 1,160 | 306,85 1,330 |525,12 1,48 798,82 | 1,590 |1055,28| 1,900 |2137,03
1961,34| 1,170 | 309,50 1,350 |533,02 1,50 809,62 | 1,610 |1068,56| 1,920 |2159,53
2010,37( 1,190 | 314,79 | 1,370 |540,91 1,52 820,41 | 1,630 |1081,83} 1,950 [2193,27
2059,41f 1,210 | 320,08 | 1,390 |548,81 1,54 831,21 | 1,650 |1095,11} 1,970 |2215,77
2108,44| 1,220 | 322,73 | 1,400 |552,76 1,56 842,00 | 1,670 |[1108,38| 2,000 |2249,51

12157,47] 1,240 | 328,02 | 1,420 |560,65 1,58 852,80 | 1,700 |1128,29] 2,020 [2272,01

2206,51| 1,250 | 330,66 | 1,440 |568,55 1,60 863,59 | 1,720 | 1141,57| 2,050 {2305,75
2255,54| 1,270 | 335,95 1,460 |576,45 1,62 874,39 | 1,740 |1154,84| 2,070 |2328,24
2304,57| 1,280 | 338,60 | 1,470 |580,40 1,64 885,18 | 1,760 | 1168,12 2,100 |2361,99
2353,61| 1,300 | 343,89 | 1,490 |588,29 1,66 89598 | 1,780 |1181,39| 2,120 |2384,48
2402,64| 1,310 | 346,53 | 1,510 |596,19 1,68 906,77 | 1,800 |[1194,66| 2,140 |2406,98
2451,67| 1,330 | 351,82 | 1,520 |[600,14 1,69 912,17 | 1,820 [1207,94| 2,170 |2440,72
2500,71| 1,340 | 354,47 | 1,540 |608,09 1,71 922,96 { 1,840 |1221,21| 2,190 |2463,21
2549,74| 1,360 | 359,76 | 1,560 |615,93 1,73 933,76 | 1,860 |1234,49| 2,210 |2485,71
2598,77| 1,370 | 362,41| 1,570 }619,88 1,75 944,55 | 1,870 [1241,12] 2,240 |2519,45
2647,81| 1,380 | 365,05| 1,590 |627,78 1,77 955,35 | 1,890 | 1254,40| 2,260 |2541,95
2696,84| 1,400 | 370,34 | 1,600 |[631,72 1,78 960,75 | 1,910 |[1267,67| 2,280 |2564,44
2745,88| 1,410 | 372,99 1,620 |639,62 1,80 971,54 | 1,930 |1280,94| 2,300 |2586,94
2794,91| 1,430 | 378,28 | 1,640 |647,52 1,82 982,34 | 1,950 |1294,22| 2,320 |2609,43
2843,94| 1,440 | 380,92| 1,650 |[651,46 1,84 993,13 | 1,970 |1307,49| 2350 |2643,17
2892,98| 1,450 | 383,57 | 1,670 659,36 1,85 998,53 | 1,990 [1320,77| 2,370 |2665,67
2942,01| 1,470 | 388,86| 1,680 |663,31 1,87 1009,32| 2,000 |1327,40| 2,390 |2688,16
2991,04| 1,480 | 391,50 1,700 |671,21 1,89 1020,12| 2,020 |1340,68{ 2,410 |[2710,66
3040,08| 1,490 | 394,15| 1,710 |675,15 1,90 1025,51| 2,040 | 1353,95| 2,430 |2733,15
3089,11| 1,510 | 399,44 | 1,730 |683,05 1,92 1036,31| 2,060 |1367,23| 2,450 |2755,65

13138,14| 1,520 | 402,08 | 1,740 |687,00 1,94 1047,10( 2,070 | 1373,86| 2,470 |2778,15

3187,18( 1,530 | 404,73 | 1,760 694,90 1,85 1052,50| 2,090 |1387,14| 2,490 |2800,64
3236,21| 1,540 | 407,38 | 1,770 |698,84 1,97 1063,30{ 2,110 | 1400,41| 2,510 |2823,14,
3285,24| 1,560 | 412,67 | 1,790 |706,74 1,98 1068,69| 2,130 |1413,69| 2,530 |2845,63
3334,28| 1,570 | 415,31 | 1,800 |710,69 2,00 1079,49| 2,140 | 1420,32{ 2,550 |2868,13
3383,31| 1,580 | 417,96 | 1,810 |714,64 2,02 1030,28| 2,160 | 1433,60{ 2,570 |2890,62
3432,34| 1,590 | 420,60 | 1,830 |72253 2,03 1095,68| 2,180 | 1446,87| 2,590 |2913,12
3481,38 1,610 | 425,89 | 1,840 |726/48 | 2,05 1106,48( 2,190 | 1453,51| 2,610 |2935,61
3530,41| 1,620 | 428,54 | 1,860 734,38 32,06 | 1111,87| 2,210 | 1466,78| 2,630 |2958,11
3579,44| 1,630 | 431,18 | 1,870 |738,33 2,08 1122,67| 2,230 |1480,06| 2,650 [2980,60
3628,48| 1,640 | 433,83 | 1,880 |742,28 2,09 1128,07| 2,240 | 1486,69! 2,670 |3003,10
3677,51| 1,660 | 439,12} 1,900 |750,17 2,1 1138,86| 2,260 | 1493,97{ 2,690 |3025,59
3726,55| 1,670 | 441,76 | 1,910 |754,12 2,12 1144,26] 2,280 |1513,24| 2,710 |3048,09
3775,58| 1,680 | 444,41| 1,920 |758,07 2,14 1155,05| 2,290 |1519,88{ 2,730 |3070,58
3824,61} 1,690 | 447,05| 1,940 |76596 2,15 1160,45| 2,310 [ 1533,15| 2,750 |[3093,08
3873,65( 1,700 | 449,70 1,950 769,91 2,17 1171,25( 2,320 | 1539,79| 2,770 |3115,57
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Oxonvanune 1abnmust 6.1

Cn 41-102-98

Juametp Tpybonposona d/d,, mm

LA 10/14 12/16 14/18 16/20 20/25

AAaBneHus

o | Ao | Pacon | oonCel | Pavcon | R0 | pacxon |CxePoon | Pacson |Cromecrs | packon
TennoHo- | TéMMIOHO-| yenpoyo- [ TENMOHO- | yonany. [ TENNOHO- Lo o= cuTens: G, |TennoHo- | oot e
cutens V, [euTens G| cureng v, [CWTeNa Gl curens v, |cvTena G |cwrens v, n/a * |curens ¥, A '

M/c | n/M m/c a4 m/c nf4 m/c m/c

3922,68( 1,710 452,35 1,960 |773,86 2,18 | 1176,64| 2,340 | 1553,06 2,790 |3138,07

4020,75| 1,740 460,28 | 1,990 |785,71 2,22 1192,84| 2,370 |1572,97 | 2,820 |3171 ,81

4118,81| 1,760 465,57 | 2,020 |795,55 2,24 1209,03} 2,400 |1592,88 | 2,860 3216,80

4216,88| 1,780 470,86 | 2,040 |805,45 2,27 1225,221 2,430 |1612,80 | 2,900 3261,79

4314,95( 1,810 478,80 | 2,070 |817,29 2,30 1241,41f 2,460 |1632,71 2.930 3295,53

4413,01]| 1,830 484,09 | 2,090 |825,19 2,33 1257,60( 2,490 |[1652,62 | 2,970 |3340,52

4511,08] 1,850 489,38 | 2,120 |837,03 2,35 1268,40| 2,520 |1672,53 | 3,000 3374,27

4609,15| 1,870 |.494,67 | 2,140 |844,93 2,38 1284,59] 2,550 |1692,44

4707,22{ 1,890 498,96 | 2,170 |856,78 2,41 1300,78{ 2,580 |1712,35

4805,28| 1,910 505,25 | 2,190 |864,67 243 1311,58( 2,610 | 1732,26

4903,35| 1,930 510,54 | 2,220 |876,52 2,46 1327,77{ 2,640 |1752,17

5001,42| 1,960 518,48 | 2,240 |884,41 2,49 1343,96| 2,660 | 1765,45

5099,48| 1,980 | 523,77 | 2,260 |892,31 251" 1354,76( 2,690 |1785,36

5197,55| 2,000 | 529,06 | 2,290 |904,15 2,54 1370,95{ 2,720 | 1805,27

5295,62] 2,020 534,35 | 2,310 [912,05 2,56 1381,75( 2,750 | 1825,18

5393,68] 2,040 539,64 | 2,330 |919,95 2,59 1397,94| 2,770 |1838,45

5491,75| 2,060 544,93 | 2,360 [931,79 2,62 1414,13| 2,800 | 1858,37

5589,82| 2,080 550,22 | 2,380 |939,69 2,64 1424,93| 2,830 | 1878,28

5687,89| 2,100 555,51 | 2,400 |947,59 2,66 1435,72| 2,850 | 1891,55

5785,95| 2,120 560,80 | 2,420 |955,48 2,69 1451,91| 2,880 |1911,46

5884,02| 2,130 563,45 | 2,440 |963,38 2,71 1462,71| 2,910 {1931,37

5982,09| 2,150 568,74 | 2,470 |975,22 2,74 1478,90| 2,930 | 1944,65

6080,15] 2,170 574,03 | 2,490 |983,12 2,76 1489,69| 2,960 | 1964,56

6178,22( 2,190 579,32 | 2,510 |991,02 2,79 1505,89( 2,980 |1977,83

6276,29| 2,210 584,61 | 2,530 |998,91 2,81 1616,68| 3,000 |1991,11

6374,35| 2,230 589,90 | 2,550 |1006,81| 2,83 1527,48

6472,42| 2,250 685,19 | 2,570 |[1014,71( 2,86 1543,67

6570,49| 2,270° | 600,48 | 2,590 |1022,60{ 2,88 1554,46 ‘

6668,56| 2,280 603,13 | 2,610 |1030,50f 2,90 1565,26

6766,62| 2,300 608,42 | 2,630 |1038,40| 2,92 1576,05

6864,69| 2,320 613,71 | 2,650 |1046,29| 2,95 1592,25

6962,76| 2,340 619,00 | 2,680 |1058,14| 2,97 1603,04

7060,82| 2,360 624,29 | 2,700 |1066,03| 2,99 1613,84

7158,90| 2,370 626,93 | 2,720 | 1073,93| 3,00 1619,23

7256,96| 2,390 632,23 | 2,740 | 1081,83

7355,02| 2,410 637,52 | 2,750 |1085,77

7453,09] 2,420 640,16 | 2,770 .| 1093,67

7551,16| 2,440 645,45 | 2,790 |1101,57

7649,23| 2,460 650,74 | 2,810 |1109,46

7747,29| 2,480 656,03 | 2,830 |[1117,36

7845,36| 2,490 658,68 .?,850 1125,26
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cn 41-102-98
MPUNOXEHWUE B
COEAMHUTENBHBIE [IETANU ISt MOHTAXA CUCTEM

Tabnwu u. a B.1 — CoeguHUTENbLHBLIC AESTANWU AN MOHTAXa CUCTEM M3 METANNONONMUMEPHLIX Tpy6
no TY 2248-001-29325094—97, TY 2248-004-07629379—97

Ne n.n. Haumenosauue # scku3 aevann Paaﬁepu, LIOAM, MM
1 . CoepvHeHue ¢ 06XUMHOK raikoi 1/2 x 1216
3/4 x 1620
1 x 2025
2 CoepuHenve nepexoaHoe ¢ 06X1MMHOR rakkon 1/2x 1014
¥ OBXMUMHBLIM KONMBLOM 3/4x 1216
1 x 1620
3 CoenuHenue ¢ 06XUMHOI rankon ans TepMOpPerynsTopos M22x1,5/10-14

M22x1,5/12-16

S M24x1,5/12-16
@*{I Z) G3/4x10-14
Yo is : G8/4x12-16

1014 x 3/8
1216 x 1/2
1620 x 3/4
2025 x 1

1/2
3/4

22




lMpogonxenne tabnuust B. 1

CMl 41-102-98

Ne n.n. HaumeHoraHue v 3cku3 neranu Pasmepui, oM, MM

6 * YronbHuk B 1/2

3/4

&7 //I

7 Yroneruk H-B 1/2

3/4

1
V4
8 YCTaHOBOUHbIA YIONLHUK 172
H

9 o172

3/4

1
10 TpoitHuk nepexoaron H 1x3/4 x1
N
: )
1N
Ll

11 Tpoiiuk B 1/2

3/4




Ch 41-102-98
lMpogonxenune Tabauup: B. 1

Ne n.n. HaumeHoBaHue u ackus aeranu Pasmeps!, aoiiM, mm
) 12 Tpolinuk nepexoaHoit H-B-H 3/4x1/2x3/4
13 1/2
14 ' TPOMNHUK YraoBoit C KpenneHuem 1/2
|
{ ——
15 Kpecrosuxa nepexoanas 3/4 x 1/2
1x3/4
16 1/2
3/4
1
17 ] Hunnens nepexogxoit 1/2x 3/4
: 3/4x1
T F'H
Y
XA~




Tpogonxerne Tabnuys B. 1

Cn 41-102-98

Ne n.n. HaumeHosauue u ackus neranu Paamepbi, aoiim, MM
18 : Mydra ) 1/2
3/4
Opn 1
% L
19 Nepexognvk H-B 1/2
3/4
20 Nepexoanuk nepexoaHoit H-B 1/2 x 3/4
. 3/4x 1
- b
7%
21 ' 3arnywka H 1/2
3/4
" 1
22 3arnywka B 1/2
3/4
1 )
23 G1-2x1/2

25
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Crn 41-102-98

OkoH4aHwe Tabnuust B.1

Ne n.n.

HaumeHoBaHue 1 3ckua aAstanu

Pa3mepbt, AIOAM, MM

24

‘Konnektop

25

10— 14
12— 16
16 — 20
20 —25

dDuKcaTop NNacTMACCOBLINA
" NBOWHOW

20— 25

26




chn 41-102-98

_Mpogonxenne Tabnuus B.2

Paamepb!, MM, JIOAM

Ne n.n. HaumeHoBaHue 1 3ckus aeranu
’ A 3] C C1 a 6
4 MydTa
«| E=Ele
c 12 | 12 388 | — 25 25
15 15 39,8 — 29 29
20 | 20 |440 | — | 35 | 35
26 26 51,0 — 43 43
32 32 60,0 — 56 56
40 40 80,0 - 63,5 | 63,5
5 Mydra ¢ sBHyTpeHHeln pe3sboin
C
—
o —} A i :‘ O
3 12 |12 (354 | — | 25 | 21,9
15 1/2 | 35,9 — 29 26,8
15 3/4 |36,9 — 29 31,7
A 20 3/4 38,0 - 35 31,7
20 1 43,5 — 35 37,8
26 1 47,5 - 43 37,8
32 5/4 575 — 56 50,8
40 3/2 77,0 — 63,5 | 58,5
6 MydTa ¢ HapyxHOH pe3sbown
N
o 1=A- -M\o A
. S
b
122 |12 375 | — | 25 | 21,0
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

=g




MpogonxeHune Trabnunyst B.2

cn 41-102-98

PaaMepsi, MM, AIOAM

Ne n.n. HaumeHoBaHMe U 3CKU3 netanu
A b Cc (03] a 6
7 3araywka
6
A <
= 12 | — |55 | — | 25 | 219
15 — | 26,0 - 29 | 26,8
20 — {270 — 35 | 31,7
-8 MydTa-nepexoaHunk
C
Sgs==ot
12 15 40,8 . 25 29
20 15 42,4 — 35 29
26 15 44,0 — 43 29
26 20 46,0 - 43 35
32 20 49,0 — 56 35
\ 32 26 {55,0 — 56 43
40 15 |57,0 — 635 | 29
40 20 71,0 — 635 | 35
40 26 75,0 —_ 63,5 43
40 32 77,0 o—_ 63,5 56

29



Cr 41-102-98

Okonyanne Tabauupt B.2

30

Pa3smeput, MM, [I0AM
Ne n.n. HavmeHOBaHWe U 3CKU3 aetanu :
A b B C C1 a 6 B
9 TpoitHuk
C
mD-A T 5-%
Ll
B ° 12 1é 12 |62,4 131,21 25 | 25 | 25
. 15 | 15 | 15 |66,5[33,25] 29 | 29 |29
20 20 20 |76,0|38,0| 35 | 35 | 35
26 26 26 |90,0 |45,0| 43 | 43 | 43
32 32 32 [125,0162,5| 56 | 56 | 56
40 40 40 (145 |72,0|63,5|63,5 63,5
12 12 15 |65,031,0] 25 | 25 | 29
15 15 12 |162,0325| 29 | 29 | 25
15 15 20 |74,0135,0( 29 | 29 | 35
20 15 {. 15 {70,0|37,0| 35 | 29 |29
20 20 12 |70,0{350| 35 | 35 | 25
. 20 20 15 |70,0 1350 35 | 35 | 29
26 26 15 |76,5143,0| 43 | 43 | 29
26 26 20 |81,0143,0| 43 | 43 | 35
32 32 20 |100,5|50,5| 56 | 56 | 35
32 32 26 [108,0|156,0| 56 | 56 |43
40 40 32 [130,0{65,0|63,5|63,5| 56
10 TPOitHKK C BHYTpEHHEN pe3uboi
3 .
12 12 | 1/2 1624 | 22 | 25 | 256 | —
3 15 | 15 | 12|64 | 21 |29 | 29 | —
i 15 15 | 1/2 | 64 31 |29 | 29 | —
C 20 | 20 | 3/4| 80 | 24 | 35 | 385 | —
20 20 1 88 29 { 35 | 35 | —
26 26 1 93 {315]| 43 | 43 | —
40 40 | 1/2 1110 | 38 |63,5]|63,5| —
40 40 | 3/4 | 120 | 43 |63,6(63,5 | —
40 40 1 125 | 50 |63,5|63,5| —
40 40 5/4 {130 | 60 |635|635| —
40 40 3/2 140 | 70 |63,5{63.5 | —
Mpumeyaunsa .
1. DUTUHIM ANA TPYD BHYTPEHHUM AMaMETPOM Gonbie 32 MM MOTYT GbiTh BLINOAHEHL! U3 4YI'YHa, NOKPHITOro TEHNOHOM.
2 CopTament guiuHros Ans TPY6 BHYTpeHHMM auameTpoM GONbuwe 40 MM cneayeT yTouHuTb B TOO HNN «BnanB3Ax.




MPUSIOXEHUE

CNEUMANbHBLIE COEANHUTENBHBIE AETAU

Cn 41-102-98

Ta6nuua l1— Coprament coeauuurensHeix fletaneii ans MeTannononuMepHsix Tpyé no
TY 2248-004-07629379—97

B Munnumerpax

O6XUMHO% BTYNKOM

wryuep

Tpyba BTY/Ka
* YONOTHUTENLHAR

|
L

Ne HaumenosaHue u ackuz neranu d, D L |Macca, Hasnauenue
nm. r
1 |CoeaureHue wTyuepHoe ¢ HakKUAHOM rakoit u 06-| 16 | G1 /2-B| 42 60 |Mpumensietca B Ha-
XUMHOMN BTYRKOWM NOPHBIX CcUCTEeMax ¢
TeMneparypon Boaw!
_Tpy6a BTYNKa WTyuep raika 10 90 °C v pasneHu-
YIINOTHUTENLHA: / M Ao. 1 MNa pns
npucoeauHeHns K
cm4 apmartype C Hapyx-
= = HOW pe3bboil, k oTO-
o ~ Q nuTenbHLIM NpuGo-
. ” ” [ [ pam
' i
r-‘——-—-———‘b—j
2 |Coepunenve wTyuepHOe ¢ HapyXHONM peastoit u| 16 G1/2-B| 43 | 48 |[To xe, ana npuco-

euHeHns K MypTo-
BOU apmarype wu
CTaHaapTHoiM ¢a-
COHHbIM 4acTaM C
Tpy6HOM pe3sboii

-



cn 41-102-98

YK [69+697.334—036.5.057] (083.74) OKC 91.140.10 X 24 OKCTY 49 3000

Kniouessle cnosa: CUucrema OToNNEeHUs], MetTanniononnMepHbe TpyObl, NPOEKTUPOBAHUE, MOHTAX




U3nanue opumansHoe
roccrroy Poccim

CBOA NPABUN
MO NPOEKTUPOBAHUIO U CTPOUTENLCTBY

CI 41-102-98. MpoexTuporanue n MoHTax Tpy6onpoBosoB cucrem otonnexus
C MCNONbL3IOBAHWEM METaNnoNoAnMepHLIX Tpy6

3as. u3a. 6wopo /1.d. 3asugorckas
Pepaxrop J1.H. Kyssmuna
Texxuueckwit pepaxrop /1.9, Monosa
Koppekrop U.H. pavesa
Komnsiotepran sepctka E.A. Cmbikosa

Moanucano & nevars 06.11.98. dopmar 60x841/,.
Neuvate odcertHan. Yen.-ney. n. 4,18.
Tupax 500 3k3. 3aka3 Ne mn

rynuynm, 127238, Mocksa, Amurposckoe ur., 46, kopn. 2, ren. 482-42-94
Wndp noanucxn 50.4.41





