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C UCNOJIb3OBAHUEM METAINOMNOJIMMEPHbBIX TPYB
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NPEONCNOBWE

1. PagpabotaH Hay4Ho-uccrnegoBaTenbCkKUM — MHCTUTYTOM  MOCKOBCKOTO  CTPOWUTENbCTBA
(HUMMoccTpon) Poccuinckon Pepepaumm M TeXHUYECKMM komuteTom B coctase: MHUWUTIM, TTIK
CantexHUMnpoekTt, HANcaHTexHukn, HUKUMT, 3AO "leHta", TOO HIIM "BnagB34".

2. OpobpeH ons npUMeHeHus:

locctpoem Poccun, nncbmo N 13-220 o1 16.04.1998;

MexrocyoapCTBeHHOW Hay4YHO-TEXHUYECKOW KOMUCCUMEN MO CTaHAapTu3auuun, TEXHUYECKOMY
HopMUpoBaHuto 1 cepTudmkaumm B ctpoutensctee (MHTKC), npotokon ot 20.05.1998.

3. Hactoswun Ceop npaBun npenctaBnsieT cobon ayTeHTUYHbIA TekeT MexrocyaapCTBEHHOro
ceoga npasun MCI1 4.02-101-98 "TlpoekTMpoBaHME U MOHTaX TpybOMpPOBOLOB CUCTEM OTOMSEHMS C
MCNoib30BaHNEM METaIIoNoNIMMEpPHbIX TPy6".

Beenenue

Hactoswun CBoa npaBun coaepXuT pekoMeHAaumm no MPOEKTUPOBAHUID U MOHTaXy CUCTEM
OTOMNEHNS C NCMONb30BaAHNEM METaNoNoNUMeEpPHbIX TPYO.

Mpn paspabotke CBoga npaBwuil UCMOMb30OBaHbl OMbIT NMPUMEHEHUS WX MPUW MOHTaXe CUCTEM
oToMnneHns u ropsidero BogocHabxeHns B Poccuinckon depepaumun n pesynbTaTtbhl CEPTUPUKALMOHHBIX
UCMbITaHUNA.

MeTtannononuvepHasi Tpyba npeactaBnseT cobOM NATUCIOMHYIO KOHCTPYKUMIO (PUCYHOK 1),
COCTOSILLYHO U3 TOHKOCTEHHOW aritoMUHNEBON TPYObI, HA KOTOPYI U3HYTPU U CHaPY>XWU HAHOCUTCS KrneeBast
OCHOBA, a 3aTeM - "CLUMTbIN" MONINITUNEH.
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PucyHok 1. CTpykTypa MeTansiononMMmepHon TpyObl

MeTtannononumepHas Tpyba coyeTaeT cnefylowme  OOCTOMHCTBA  METalfIM4yeckon U
niacTMaccoBou Tpyo:

- 100%-Has KucnopogoHenpoHMLaemMocCTb;

- KOPPO3NOHHAsA CTOMKOCTb;

- OTCYTCTBME MUHEpPArbHbLIX OTNIOXKEHUIN Ha CTEHKaX TPYO;

- OONroBe4YHOCTb >= 25 neT;

- MOPO30YCTONYMBOCTb;

- HaleXHOCTb paboTbl B YCNOBUSAX MNOBbLILLEHHOW CENCMUYHOCTY;

- MOBbILLIEHHAs WyMonorfnoLwarLas cnocobHoOCTb;

- yaobCcTBO TpaHCNOPTUPOBaHWS;

- TEXHOJIOMMYHOCTb MOHTaXa - TPybObl NErko rHyTCs, NO3BOSIAOT OrMbaTh ANIEMEHThI MOMELLEHWI, He
TpebyeTcs ToO4YHas NoAroHKa NMHENHbIX Pa3MepoB;

- MOHTaX HenocpeAcTBEHHO ©e3 cBapku, Hapesku pesbbbl, ¢ 00opyaoBaHMEM M npubopamu 13
cTanu, natyHu, NnacTMacc nNpu NOMOLLM COeAMHUTENbHbIX AeTanen.

Mo mepe pacwmpeHus obractTu NpUMEHEHUs MeTannononMMepHbix Tpyd B CBog npaeun oyaoyt
BHeCeHbl He06X0AMMbIe JONONHEHUS.

B paspaboTke HacTosiwero Ceoga npaswn NpUHMManu y4actume:

B.A. nyxapes (locctpon Poccuu), A.B. Cnagkos, P.B. Wextep (HWWMoccTpown), B.U. CacuH
(HWUNcaHTexHukn), A.l. ToHTyap (BAO "Kay4yk"), C.U. Mpwxknxeukui (MHUNTOIIM), T.N. Caposckas
(FMK CantexHUWnpoexT), J1.MN. Jomapaukaa (HUKUMT), A.B. Yypganes (3AO "TeHTa"), F0.M. Panonopt
(AO "Kayuyk-nnact"), B.3. Jopodees (TOO HINM "BnagB34").

3amedaHusa n nNpeanoxeHns No coseplueHcTBoBaHU CBoga npaBwun crnegyeT Hanpaenstb B [T1
LHC.

1. OBNACTb NMPUMEHEHWA

1.1. MetannononuvepHele Tpybbl (4anee - Tpydbl) NPUMEHSIIOT MPU NPOEKTUPOBAHUN N MOHTaXxe
CUCTEM OTONNEHUd, pacyeTHas TemnepaTypa KOTopbix He npesbiwaeT 90 T npu gasneHun B Tpybax He
6onee 1,0 MlMa no gaHHbIM HOPMATUBHbLIX JOKYMEHTOB Ha TPYObl UK cepTUUKALIMOHHBIX UCMbITAHUNA.

1.2. MetannononumepHble Tpybbl MoOryt ObiTb MCMOMb30BaHbl B CUCTEMAaX LEHTPansLHOro,
MECTHOrO OTOMMEHMUS XUNbIX, OBLLECTBEHHbIX, aAMUHUCTPATUBHO-ObITOBLIX U NPOMbILLMEHHbIX 30aHUR,
BHOBb BO3BOAMMbIX WU PEKOHCTPYMPYEMbIX, a TaKkKe Ans CUCTeM MoAorpeBa rpyHTa B Tennuuax u
OpaHXepesix.

1.3. He ponyckaeTcs npoknagbiBaTh TPyObl B MOMELLEHMSAX MO MOXAaPHOW OnacHOCTU kateropun I,
a TaKkke B NMOMELLEHMAX C UCTOYHMKAMK TEMMOBbLIX U3My4YEHUI C TEMMepaTypor NoBepxHocTu 6onee 150
.

1.4. MeTannononMMmepHble TpyObl He MOryT ObITb MCMONb30BaHbl 6€3 3alMTHBIX 3KPaHOB B
nomeLLeHnsX, rae BO6M3M BO3MOXHA 3MEKTPOAYroBasi UM ra3oBasi CBapka Nnpu aBapUHbIX PEMOHTHbIX
paboTax.

1.5. lpu npoekTMpoBaHMM UK MOHTaxe cneayeT Takke cobnogate TpeboBaHua Opyrux
HOPMaTUBHbIX JOKYMEHTOB MO OTONUTENbHbLIM CUCTEMAM.

2. OBWWME NMONOXXEHUA
2.1. Hactoswmun CBog npaBuil COOEPXUT PEKOMeHA4auMM K OEUCTBYOLWMM HOPMaTUBHBIM

JOKYMEHTaM W pacrpoCTpaHsieTCsl Ha MNPOEKTMPOBaHWE W MOHTaX LEHTParibHOr0 M aBTOHOMHOIO
OTOMSEHUS C UCMONb30BaHNEM METanonoMMepHbIX Tpyo.



2.2. CnctemMa oTonneHnst MOXeT OblTb BbINOMHEHA NOIHOCTLIO M3 MEeTannononMMepHbIX Tpyo mnm
BMecTe ¢ Tpybamu u3 gpyrux maTepuwanoB (ctanb, Medb M T.A4.) B 3aBUCUMOCTM OT HEODOXOAMMbIX
OnameTpoB.

2.3. MetannononumepHble TpyObl, MpMMEHSAEMble AfI9 CUCTEM OTOMIEHWs, OOJPKHbI MMETb
cepTndukaT cooTBETCTBUSA TpeOOBaAHNSAM HOPMATMBHbLIX JOKYMEHTOB.

2.4. Cpok cnyxbbl TpybonpoBogoOB CUCTEM OTOMNSEHUSA AOIMKEH ObITb HE MeHee 25 neT.

2.5. Tunbl, pa3mepbl U TEXHUYECKME XAPaAKTEPUCTUKM METasIoNoNMMEPHBLIX TPYOG NO [aHHbLIM
dupm-nsrotosButTenen npeacrasneHsl B [punoxeHnn A (tabnuubl A.1 un A.2).

Honyckaetcs Ons cucTeM OTOMMEHMS NPUMeEHEHWe Tpyb, He yCTynawwmMx Mo fokasaTensm
TpeboBaHNsAM HOpPMaTUBHbLIX OOKYMEHTOB M HacTtosiwero CBoga npasBwi, UMeLWMX cepTudukat unu
TEXHUYECKOE CBUOETENLCTBO.

2.6. B KomMmnnekte C MeTanonoNMMEpHbIMKU TpyGamMy [OIKHbI MOCTaBNATLCA MaTYHHbIE
coeguHWTENbHbIE JeTanu OTEYECTBEHHOIO0 WM MMMOPTHOIO MNPOWM3BOACTBA, UMelwue ceptudumkaTt
cooTBeTCTBMS. BapmaHTbl coeanHUTEenbHbIX AeTanen U 3NeMEHTOB HEKOTOPbIX (hMPM MpeacTaBreHbl B
MpunoxeHnax B u .

3. MPOEKTUPOBAHWE CUCTEM OTOINNEHWA
C MCMNONb3OBAHMEM METAJTNOMNOJIMMEPHLIX TPYB

OBUWMWE YKASAHNA

3.1. TlpoeKkTMpoBaHWE CUCTEM OTOMSIEHUS C WUCMOMb30BAHWEM METassIoONOSIMMEPHbIX Tpyo
BKItovaeT B cebsi BblGop TMNa Tpyo M COOTBETCTBYIOLMX UM COEAMHUTENbHBLIX AeTaneni u apmaTypsl,
BbIOOp MapameTpoB TEMMOHOCUTENs, BbIMOSIHEHME MOPABIIMYECKOrO M TEMMOTEXHUYECKOrO0 pac4eToB,
BbIOOp crnocoba npoknagky un ycrosun, obecneymBarolLmMx OONTOBEYHOCTb TPyO 6e3 nepeHanpsikeHus
MaTepuana u coeguMHeHun Tpybonposoaa.

3.2. Bbibop Tuna TpybG nNpoBOAMTCS C Y4eTOM ycroBuin paboTbl TpybonpoBopa, OaBNEHUs U
TemnepaTypbl, HEOOXOANMOro CpoKa Cryx0bl, MECTa NPOKIagkyu TPyd 1 Ha3HaYeHUs MOMELLEHMS.

3.3. lMpoknagka Tpyb cucTem OTOMMEHUS OOMKHa MpeaycMaTpmMBaTbCs CKPbITOM B MAMHTycax, 3a
SKkpaHamu, B wWTpobax, waxTax W kKaHanax. [lonyckaeTcs OTKpbiTass Npoknagka B MecTax, rge
UCKMOYaeTCcss UX  MEeXaHW4Yeckoe W TepMUYeckoe MNOBpeXaeHne U npsiMoe  BO3AeNCTBUE
ynbTpaduoneTosoro wusnydeHuns. Cnoco® npoknagks TpybonpoBOAOB OormkeH obecneynBaTtb
BO3MOXHOCTb 3aMEHbI MX NPU PEMOHTE.

3amoHonunuuBaHue Tpyb (6e3 koxkyxa) B CTPOMTENbHbIE KOHCTPYKLUUW OOMyCKaeTcs B 34aHMsIX CO
CpOKOM cnyxbbl MeHee 20 neT Npu pacyeTHOM cpoke cryxbbl Tpyb 40 neT n 6onee.

Mpu ckpbITOM npoknagke TPybOMpPOBOAOB crnedyeT npegycmatpvBaTb AOCTYM MpUM PEMOHTE B
MecTa pacnonioXeHus pa3bopHbIX COEANHEHWU U apMaTypbl.

3.4. B cwucrteme TennocHabxeHus criegyeT npegycMaTtpuBatb Mpubopbl  aBTOMaTU4ecKkoro
perynupoBaHusa napamMeTpoB TenfoHocuTensi (TemnepaTtypbl, AaBneHus) C Uenbilo 3awutbl Tpyb oT
NpeBbIlLEHNA AONYCTUMbIX BenuuuMH. He pgonyckaeTcd npuMeHeHWe MeTannononMMepHbix Tpyo B
cucTemMax C afieBaToOpHbIMUY y3ramu.

TpybonpoBogbl M3 MeTannononumepHbix Tpyd crnegyeT MpoekTUpoBaThb MOCMe  3anopHOW
apmaTypbl Ha TEMNOBbLIX MYHKTaX.

He ponyckaeTcsi NIpUMeHsiTb TpyObl ANsi pacumMpUTENbHOTO, NpegoXpaHUTENbHOMO, NEPESTUBHOTNO,
cuUrHanbHoro TpybonpoBoaOoB.

3.5. CucTteMbl UEHTpanbHOrO OTOMMEHUS, MOMHOCTLID MMM Y4acTUYHO CMOHTMPOBAHHbLIE W3
MeTanmnonosIMmMepHbIX Tpyd, Mo CBOEMY NPUHLIMNNANBHOMY PELUEHMIO OeNSTCs Ha:

a) cUCTeMbl HaMOMbHOIO OTOMMEHWs, TAe MeTannonoNMMepHble TpyObl ABAAIOTCA OAHOBPEMEHHO U
HarpeBaTeNbHbIMW 3NIEMEHTaMu (C TemnepaTypon TennoHocuTens He Bbiwe 55 C);

0) cuctembl ¢ TpybonpoBogamMu u3 MeTannononMmepHblix Tpyd M HarpeBaTenbHbIMKU Npubopamu
(pagnatopamu, KOHBEKTOpPaMK) Unn B KOMOGMHaLUKN C CUCTEMOW KOHAMLNOHMPOBaHUS BO3ayxa.

3.6. PacyeT cuctem OTOMMEHWs C WCMOSIb30BaHMEM METarononMMepHbix Tpyd MoxeT ObiTb
BbIMOMIHEH MO  CYLIECTBYWOLWMM MeTooukaM (BPY4YHYHO MO MaTemMaTMyeckMM 3aBUCMMOCTAM U
HOMOrpammMam U C MOMOLLIbIO KOMMbIOTEPHLIX NPOrpamm).

3.7. CucTeMbl HaMonbHOrO OTOMMEeHUst Hanbonee LenecoobpasHo MCMONb30oBaTb A1 OTOMNEHUs!
nomeLlleHnn GonbLllon nnowaam (MarasuHbl, KpbiTble PbiHKWM, BOK3anbl, AOPOXkM GacceriHoB). Cuctema
HaMosnbHOrO OTOMNIEHUS MOXET ObITb Takke MNpPUMEHEHA B KOTTEMKaX W OTAENbHbIX 34aHUSIX
OOLLECTBEHHOTO Ha3HAYeHUs1 (OETCKUX OOLUKOMbHBIX YYPEXAEHUSAX, FOCTMHULAX), agMUHUCTPATUBHbIX
30aHMAX W 30aHMAX  CeumanbHOro  HasHayeHwsl, rge  MpPUMEHEeHMEe  HamnofibHOro  OTOMMEHUs
npegycMoTpeHO (PyHKLMOHANbHOW TEXHOSOTMEN.

[MpumMeHeHne HanomMbHbIX CUCTEM OTOMIIEHNS M3 METanmnonoNMMepHbIX Tpyd paspeluaeTcs TONbKO
OT aBTOHOMHOIO MWCTOYHMKA TennocHabXeHus (Ha OObBEKT) WM OT LEHTPasibHOro UCTOYHMKA
TennocHabxeHnsi No He3aBUCUMOW CXeme.



3.8. Bo3mMOXHble BapuaHTbl yKnagku Tpyd B cMcTeMax HamoribHOro OTOMMEHWs NpPeAcTaBreHbl Ha
pUCYHKe 2:

cxema A - OANHOYHbIN 3MEEBVIK;

cxema B - napannenbHas yknagka Tpyo nogatowen n obpatHon Boabl;
cxema C - TpybGonpoBoAbl nogatoLLen 1 06paTHOWM BOAbI YOXEHbI NapanfenbHon cnvparnbto.
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PucyHok 2. CxeMbl yknagku TpyG B CMCTEMAaX HamosbHOTO OTOMMEHUS
1 rpacpukn U3MEHEHNS TeMMepaTypbl Ha MOBEPXHOCTH Norna



Cxema A obecrneumBaeT nerkun MoOHTaX Tpyd u 0Goree paBHOMEPHOE pacnpenereHue
TemnepaTypbl N0 NoBepxHOCTU nona. OCHOBHbIM NPEUMYLLECTBOM CXeMbl A ABMSETCS TO, YTO OHa Jerko
aganTmpyeTcs KO BCEM BUAaM KOHCTPYKLMU norna.

Cxema B obGecneunBaeT paBHOMEPHYHO CPEHIO TemnepaTypy, HO Mpu Hen BO3MOXHbI Gonee
BbICOKME KonebaHusi nepenaga TemnepaTtypbl Ha ManbIX MAOWaasiX.

Cxema C nogxoauT Anst XunblX JOMOB C MNOBbILLEHHOW NOTPEOHOCTLIO TENNOThI.

Mpwn packnagke Tpy6 nogarowmin TpybonpoBoa cneayeT yknaasiBatb 6nuke K HapyXHbIM CTEHaM.

3.9. CpegHiolo TemnepaTypy MOBEPXHOCTU Mona crneayeT MpuHUMaTb C yyeTom TpeboBaHun
HOPMAaTUBHbIX [JOKYMEHTOB, @ TaKKe OrpaHu4YeHuin Ans pasnuU4YHbIX BUOOB MOKPLITMSA (Hanpumep,
MakcuMarnbHO JonycTuMas Temnepartypa ansa napketa 27 ).

3.10. Buabl NOKPLITUIA M3 UCKYCCTBEHHLIX MaTepUarnoB LOMKHbI MMETb MokasaTenu, B TOM 4Yucrne
CaHUTapHO-TMrMeHn4eckme, paspeLlaoLimne npuMeHeHne nx B KOHCTPYKL MM Tennoro nona.

3.11. Kpome cpefHen BenUUMHbl TemnepaTtypbl nona, Ha KOMGOPTHOCTb MOMELLEHUA BIMSeT
HepaBHOMEPHOCTb TEMMepaTypbl Ha NOBePXHOCTM nona. lNepenag TemnepaTtypbl Ha OTAENbHbBIX yYacTKax
nona npu HanosIbHOM OTOMJIEHUN He AOoIMKeH npeBbiwaTtb 10 T (ontumanbHo 5 T).

3.12. BapuaHT npoknagku TpyboONpoBOAOB CUCTEM OTOMMIEHWST C BCTPOEHHbIMM B MOSbI
HarpeBaTeNbHbIMW 3NIEMEHTAMUN U3 METaNoNONMMEPHbIX TPYD NpeAcTaBneH Ha pucyHke 3.
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PucyHok 3. lNMpoknagka TpybonpoBoAoB CUCTEMbI OTOMEHNSI
CO BCTPOEHHbLIMU B NOJIbl HArpeBaTENbHLIMW 3NIEMEHTaMM
n3 MeTannononMMepHbIX Tpyo

3.13. InybuHa yknagkym MeTannononMMepHon Tpybbl onpedensieTcss B 3aBUCMMOCTU  OT
TemnepaTypbl TENNOHOCUTENS U MaTepuana NoKpbITUsA nona.

3.14. OnTumanbHbIA LWar yKnagkM MeTannononumepHoix Tpyd (paccTosiHne Mexay OcsiMun)
onpenensieTcad KOHKPETHO konebaHusaMu TemnepaTypbl Ha MOBEPXHOCTM Mona U 3KOHOMMUYECKUMMU
CoobpaxxeHnsIMu.

3.15. Cuctema UeHTpanbHOro OTOMSEHUHA, MOMHOCTBI WMAW  YaCTUYHO BLINOSIHEHHAA U3
MEeTannononMMepHbIX TPyD, MOXeT OblTb C HWKHEN W BepxHenW pasBOAKOW, OOHOTpYyOHasa unu
OBYXTpyOHas.

MprmeHeHne Tpyb pekoMeHOyeTCsl B CUCTEMAX:

- C TOPU3OHTanbHbIMKU ABYXTPYOHbIMW BeTKamu Anst rpynnbl napanienbHo-nocneaoBaTenbHO
noAcoeaMHEHHbIX OTONMUTENbHBLIX MPUMBOPOB (PUCYHKM 4, 5);



- C rOpPU3OHTanbHbIMW O4HOTPYOHBIMW BETKAMWU ANs1 FPYNnbl NOCneAoBaTeNbHO NOACOEAMHEHHBLIX
npnbopoB (PUCYHOK 6);
- C pacnpegenutenbHbIMK KonnekTopamm (PUCYHKK 7, 8).
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PucyHok 4. CrcTema OTOMeHUsi C FOpU3OHTanbHbIMU ABYXTPYGHBIMI BETKAMM
NS rpynnbl napannensHo-nocrneaoBaTenbHO CoeanHEHHbIX
OTOMMUTENbHBLIX NPUBOPOB
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PucyHok 5. Y3nbl noacoeanHeHUst OTONUTENbHbIX Nprubopos
K OBYXTPYGHOI cMCTeMe OTOMSIeHS!

PI/IcyHOK 6. Cuctema oTonneHus ¢ ropn3oHTarbHbIMA 0,El,H0pr6HbIMM
BE€TKaMu OnA rpynnbl nocrnenosaTtesibHO COeANHEHHbIX



OTOMUTEINbHBLIX NPMOOPOB
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PucyHok 7. PacnpegenurenbHblii KONNEKTOP CUCTEMbI OTOMSIEHMS
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PlllcyHOK 8. BapI/IaHT noagcoeanHeHnA pacnpegenmnTerbHbIX
KOINNEeKTOPOB K CTOAKaM U3 MeTarnionosiImMMepHbIX pr6



B cucremax c¢ pacnpegenurenbHbiMU KOMJIEKTOPaMWU NPUCOeOMHEHNE OTOMUTENbHbLIX NPUOOPOB
MOXET ObITb OCYLLIECTBIIEHO NYTEM MPOKIagKN MeTanonoMmMepHblx Tpyd B hopme "netens” B nony unm
BOOSb CTEH MO NAIMHTYCaMW.

PekomeHayeTcs, 4TOObI Kaxpgas netns obcnyxuBana OAHY KBapTUPY WM Tpynny MoMeLeHUN
OfHOro noTpeduTens.

K ogHOMY KONnekTopy MOXET NpucoeauHAaTbes 40 8 "netenb”.

Ha pucyHke 9 npenctaBneH BapuaHT NOACOEAMHEHMSI OTONUTENbHbIX NPUBOPOB K CTOsKaM
oTonsieHNs.

PucyHok 9. MoacoeanHeHMe oTONUTENbHbLIX NPUBOPOB
K CTOSIKaM M3 CTarnbHbIX TPyO

3.16. PekomeHOyemble CKOpPOCTM TEMNOHOCUTENS B METaryiononMMepHbiX TpybonpoBogax
JonyckaeTcs pvHUMaTh Ha 20% Gonblue, YeM B CTanbHbIX TpyGonpoBoaax.

3.17. B cucTemax OTOMSIEHNS C UCMOSIb30OBAHMEM MeTarsiononumepHbix Tpy6 crnegyet
npegycMaTpuBaTb aBTOMaTMYECKME WU PyYHble BO3AYXOOTBOAYMKM Ha OTOMUTENbHLIX Npubopax v Ha
pacnpeaenuTenbHbIX KOMNnekTopax.

MAOPABITMYECKME XAPAKTEPUCTWKA
METAJJIOMNOJIMMEPHbBLIX TPYB

3.18. MMpu rugpaenuyeckoM pacdyete nageHne pasneHua AP B cucreme otonnexus
CKnaablBaeTca M3 noTepb [AaBneHus Ha TpeHue no anuHe Tpybonpoeoda | w notepb gasnexus Ha
NpeoaonieHne MECTHbLIX CONMPOTUBIEHWIA

AP=RI+Z, (1)

rae R - yoenbhas nuHeiiHas notepst gaeneHus Ha 1 M anuHel, MNa/wm;
Z - notepsi faBneHns Ha MecTHoe conpoTuenexue, Ma/m.



3.19. MmapaBnuyeckne xapakTepUCTUKL MeTaNNononMMepHbiX Tpy6 pasnuuHbix dupm npu t = 80

T npegctaenedbl B [MpunoxeHun bB. lMotepu paeneHuss no anvHe, lMa/m, MOXHO onpegenutb Mo
dopmyne

2
R= NV 0% (2)
2d

p

roe A - KoadPULMEHT CONPOTMBNEHMS NO ASMHE;
V - ckopocTb TeueHusi Boabl, M/C;
dp - pacyeTHbIN anameTp Tpybbl, M.

KoadhcrumeHT conpoTusneHus no anvHe A crnepyet onpeaenats No gopmyrne

0.5 P, L312(2-b)1g3 7d, /K,

2 lgRe, -1
VA= 374 @)
lg——°
g K

3

roe b - uncno nogobus pexmnmMos TeueHns Bofb;
K3 - KO3 PULMEHT IKBUBANEHTHOW LLIEPOXOBATOCTU, M;

Re(b - yucno PeiHonbaca akTnyeckoe.

MprBeOeHHbI (BHYTPEHHWIA) AnameTp dp cnegyet onpenenstb No goopmyrne
d, =0,5(2d, +Ad, - 4S-2AS), (4)

roe d, - HapyxHbIit AnameTp Tpy6bi, M;
Ad_ - gonyck Ha HapyXHbI AMameTp TpyGbl, M;

S- TonumHa cTeHKkn TpyBbl, M;
AS- gonyck Ha TONWWHY CTEHKU TPYBbI, M.
dakTnyeckoe uncno PerHonbaca Re(b onpepensietcsa no gopmyne

dV
Req) =——,(5)
Vt
rae V, - koaddULMEHT KMHEMaTUYECKON BA3KOCTU BOfbl, M2/c, onpeaensemsiit no tabnuue 1.

Tabnuua 1

TeMmneparypa Bonw, °C KosdbuumeHT KMHEMATUUECKON BI3KOCTU

BOIE mncuioxH , M2/ c
t

35

40

45

50

55

-6
0,73 x 10
-6
0,66 x 10
-6
0,6 x 10
-6
0,55 x 10
-6
0,51 x 10
-6




60 0,47 x 10
65 0,43 x610
70 0,41 x610
80 0,36 XGZSLO
90 0,32 x610

Uucno PenHonbaca Re  cooTBeTcTBylollee Havany kBagpaTU4HOW 0BGnacTv rmapaBnnyeckux
COMPOTUBIIEHWI NpY TYPOYNEHTHOM ABUXKEHUM BOAbI, onpeaensieTcs no dopmyne

500d
Re, = P

. (6)

3

Yucno nogobusa pexnmoB Te4eHna Boabl b onpepgenaeTcd no q)opmyne

+IgRedJ

b=1 :
lgRe,,

(7)

KoadhdpuumneHT skBMBaneHTHON (paBHOMEPHO-3EPHUCTOM) LLEPOXOBATOCTU Ka, M, NPUHMMaeTCs

pasHbim 1,0010° m.

3.20. MNpu cpeaHen TemnepaTtype TennoHocuTens, otTnudHon ot 80 C, crefyeT yyecTb COrnacHo
Tabnuue 2 nonpaeoYHbIii kKOadULMEHT A K 3HadeHnam R, npmBeaeHHsbIM B Mpunoxerun B (npu t = 80
C)

R =R, (8)

rae R - yaenbHbIt nepenapn paBrneHust npu cpefHeii pacyeTHON TeMnepaType TENnoHOCUTeNs 1

pacxoge G, MNMa/wm;
R- sHaueHve ynenbHoro nepenaga aasneHust (Mpunoxernne B) npu t = 80 T u npu Tom xe
3HayeHuu G, Ma/m.

Tabnuua 2

CpenHasa TeMnepaTypa Tem- 90 80 70 60 50 40
JIoOHOCUTEJNa B Tpybax, °C

KosdduumeHT a 0,98 1,0 1,02 1,05 (1,08 1,11

3.21. MNageHve OaBneHus Mpy NPEOOONEHUM MeCTHbIX conpotueneHuin Z, Ma, MoxeT ObiTb
onpeaeneHo 13 3aBUCUMOCTH

V2
Z 2257,0, 9)

roe 2. & - cymma KO3(PMULMEHTOB MECTHbIX COMPOTMBMEHUIA Ha PaCCHATLIBAEMOM Y4acTke
TpybonpoBoaa;

V - ckopocTb TennoHocuTens B TpyGonposoae, M/c;

0 - NNOTHOCTb XMAKOCTU NpY TemnepaType TennoHocuTens, kr/im3.

OpI/leHTI/IDOBO‘-IHbIe 3Ha4YeHnA KOS(*)(*)I/ILI,I/IGHTOB MECTHbIX COI'IpOTI/IBJ'IeHMI7I coeaNHUTENbHbIX
neTtanen aNemMeHTOB CUCTEMbI OTOMSEHNS npuBeaeHbl B Tabnuue 3.



Tabnuua 3

N IeTann CxemMaTmuueckoe SHaueHue
mI. II. n3o0bpaxeHre nerajiel |kosddomumeHTa
1 OTBOI C pPaIuyCcom PUCYHOK 0,3-0,5
3akpyrJeHus >= bd:
90°
45°
2 TPOVMHUKMA! PUCYHOK 0,5
Ha MpoxXomn
3 Ha otrBeTBJeHMe 90° PUCYHOK 15
4 Ha ciusaxaue 90° PUCYHOK 15
5 Ha pasiejieHue NOTOKa PUCYHOK 3,0
6 KpecToBuHa: PUCYHOK
Ha MPOXOon 2,0
7 Ha OTBETBJIEHUE PUCYHOK 3,0
8 Oorcryn PUCYHOK 0,5
9 06x0n PUCYHOK 1,0
10 BHesanHoe PUCYHOK
pacumpenmne 1,0
CyXeHMre 0,5
11 CoemubeHre c obxumHOM |CMm. IpuioxeHue T 15
TanKkom

Fmp,paBnmquKMe XapaKTepuCctnkm oTonnTenbHbIX I'IpI/IGODOBZ BEHTUNEN, KranaHoB, BKIo4Yas
TeEpMOCTaTu4veckmne, npeancrtaBrieHbl B CNpaBO4HbIX MU3OaHUAX d)I/IpM-I/I3FOTOBI/ITeJ'IeIZ n pa3pa60T'-WIKOB
HOpMaTI/IBHOI7I OOKYMeHTauunn.

KOMMEHCALMA TEMMNEPATYPHbIX YONMHEHUA

3.22. KomneHcauuss TemnepaTypHbIX YOJIMHEHUA MOXeT OblTb OCyllecTBreHa 3a CcueT
CaMOKOMMEeHcaLuun y4acTkoB TpybonpoBoAa, yCTAHOBKOW KOMMEHCATOPOB WM MpPaBWUilbHOW pacCTaHOBKOW
HEMOAOBWKHbBIX 1 CKONb3SALLMX OMNop.

B kayecTtBe KOMMeHcaTOpoOB MpeanoyTUTENBHO MCMOMb30BaTb Yribl NMOBOPOTOB TPybonpoBoOoB.
Ha npsambix ydacTkax TpybonpoBoga Heobxoammo npegycmartpuBaTh [1-obpasHble, [-00pasHble,
neTnesble N ApyrMe KOMNeHcaTopbl, PACCTOSHUS MeXAY KOTOPbIMU ONpPeaensitoTCA pacHeToM.

B kavecTBe HeMoaBWXHbIX ONOp MOryT ObITb UCMOMb30BaHbI AepxaTenu ansa Tpyb, 3akpenneHHble
Ha CTPOUTENbHBLIX KOHCTPYKLUUSIX, UITN YKPEMSEHHbIE B HAX KPOHLUTENHBI.

3.23. YpnuHeHue oTpe3ka TpybonpoBoda nNpU WM3MEHEHWUM TemnepaTypbl TennoHocuTens u
oKkpyxatoLLewn cpeapbl (pucyHok 10) onpegensietca no oopmyne

Al =0,025LAt, (10)

roe At - nameHeHue onuHbl TPYGLI, MM;
L - anvHa yyacTka Tpy6onpoBsona npu TemMnepaType MoHTaxa, M;

At - nepenapg TemnepaTyp Mexay TemnepaTypoil Bo3dyxa B MOMELLEHWM MPU MOHTaXe |
akcnnyarauuu, C;



0,025 - K03 PULMEHT NTIMHENHOTO paclUMpeHus Tpybbl, MMm/M.
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Mepenag Temnepatyp, T
PucyHok 10. dnarpamma gns onpegeneHns yormHeHns Tpyo

3.24. PacyeT KomneHcupytoullen cnocobHocTn [1-obpasHbix KoMneHcaTopoB W [-06pasHbix
anemeHTOB TpybonpoBoaa npomssoanTcsa no dopmyne (pucyHok 11)

L =30/d Al (11)

roe L - BbineT komneHcatopa;
d, - HapyxHbIit anameTp Tpy6bI, MM;

Al - nameHeHne anuHbI yyacTka TpyGonpoBoda NPy M3MEHEHWUW TemnepaTypbl BO3ayxa npu
MOHTaXe W1 3KcnnyaTauuu;
30 - k03P PULMEHT 3MACTUYHOCTM AN NONMMEPHBIX TPyO.



1)

L He medee 10r

2) .q..-———L-——-——-—--’-

3)

A Y4
LA ra¥y

1 - M-06pasHbIn; 2 - [-06pasHbI; 3 - NeTneobpasHbIi; a - NoNnoXeHne Tpyobl
npW MakcUManbHoN TemnepaTtype; B - TO e, NPy MUHUMarnbHoii; L - Bbinet
KoMneHcaTopa; X - HEMOABWXHAsi ONopa; = - CKOMb3siLasi onopa

PucyHok 11. YCTpONCTBO KOMMNEHCATOPOB

Ha PUCYHKe 12 nokasaH nNpumMmep TPaauLMOHHOIO peLLeHns KoMneHcaumm yD,J'II/IHeHMﬁ CTOAKOB Ansd
CUCTEM OTOMJ1eHNA C NpUMEeHEHNEM MEeTAaITONOJIMMEPHbIX pr6.
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PucyHok 12. NoagcoeanHeHne oTonUTENbHbIX NPUOOPOB K CTOsIKaM
OTOMMEHUS U3 METanNNoNoIMMeEpPHbIX TPyO

TEMNOBBLIE XAPAKTEPUCTWKN METAJTNOMNOJIMMEPHbBLIX TPYB

3.25. Mo pgaHHbIM  pekomeHpaum  uHcTuTyTa  HWWcaHTexHukn, TennoBoW  MNOTOK
MeTannononMMepHbIx Tpy6 AnuHoit |, M, MoXHO onpeaensaTs No creayioLLen 3aBUCUMOCTH (PUCYHOK 13)

o= 2AE-Y) m(t-t,) a
23l9(d, /d,) ~ (M/a,d,)+(L15/A)lg(d, /d,) + I/ a,, xd,)’

2)

roe t - TemnepaTypa Ha BHYTpeHHeili noBepxHoCTH TpyGonposoaa, T;
t. - TemnepaTtypa Ha HapyxHoit noBepxHocTu Tpyb6onposoaa, T;

Q - Tennoson notok, BT;

| - anuua Tpy6hbI, M;
t - TemnepaTtypa TennoHocutens, C;

t,, - Temnepatypa Bo3aywHoii cpeabl, C;

a, - KO3 PULMEHT HapyxHoW TennooTtaaqu, Br/m2 x K;
dH - HapYXXHbI guameTp Tpybbl, MM;

A - ko3 dPULMeHT TennonposogHocTH, BT/m x K;

dB - BHYTPEHHU anameTp Tpybbl, MM;

Q. - KOaMOULMEHT BHYTPEHHe Tennootaaqu, Bt/m2 x K;



aj rc,a/f

a - 6e3 Tennounsonauuu; 6 - ¢ nonauuen; 1, 2 - nonuaTuneHosas
obonouka; 3 - antoMMHueBast Tpyoa; 4 - TennoMsonaums

PucyHok 13. Cxema meTannononmmMepHon Tpyobl ans pacyeTta
Tennonepeaayvn yepes UMNMHAPUYECKYH CTEHKY

Mpy oueHKe BO3MOXHOCTM BbiNaAeHUss KOHAeHcaTa Ha MoBepxXHOCTU TpyGbl Heo6xoauMo
OMpeAenuTb TeMNepaTypy Hapy)KHOW CTEHKM TPYBbl 1 COMOCTaBUTL €€ C TEMNEpaTypoit TOuKM pockl T .

=t 2
o

» (13)

C B3
rae t, - TemnepaTypa Bo3ayLwHol cpeabl, C;
a, - KO3(PMULMEHT HapyXHOM TennooTtaaun, Br/m2 x K.

BbinageHus koHaexcata He BygeT npu ycnosun t, > tp.

3.26. MMpu wucnonb3oBaHUM TENIOM30NALUM TENNOBOMN MOTOK TEMNOM30NUPOBAHHON TPYObI
NPUBNIMKEHHO MOXET GbITb onpeaerneH No cneaylolLlein 3aBUCUMOCTH

B At-t)
Q=—3 1 115 d 115 _d_'
+ + lg—+=—Ig—=
ad u3 aBHdBH A dB Al/l3 d

roe dm - Hapy)KHblﬁ anamMmeTp n3onaunun, m;

/1“3 - KO3 DULMEHT TENNONPOBOAHOCTM n3onsaumm, Bt/m x K.



3TO COOTHOLLEHME ChpaBeasIMBO MPU YCIOBUM WAeanbHOrO KOHTAKTa Hapy)XHOW MOBEPXHOCTU

Tpyobl ¢ usonsauuein. Mpu HaknagHoW M3onNAUMKM OObIYHO YCroBue He cobrnogaeTcs U Bo3dyluHas
npocrnovika urpaeT porb AONOMHUTENBHOrO CIoS.

3.27. Mo paHHbIM HWWcaHTexHukn B Tabnuuax 4 n 5 npeacTtaBneHbl pesynbTaTbl TEMMOBbIX

UCMbITaHMI MeTannonoIMMepPHbIX pr6 B BMe 3aBUCMMOCTU JINHENHOM MAOTHOCTM TEMSIOBOro NOTOKa g,

Bt/m, oT TemnepatypHoro Hanopa ©, T, npu ropusoHTanbHOM PACMOSIOKEHUN OTKPLITO MPOSIOXKEHHbIX
Tpy6 Ha BbicoTe 100 MM OT nona v BepTUKansHOM pacnonoxexHun Tpyb. B cpegHem Tennoson notok (),

BT/M, 3aBUCUT OT (DaKTUHYECKOro TeMnepaTypHoro Hanopa © , T, B cTenexn 1,2, T.e.

1,2
q= C(?%j (15)

rae C - koadpdMUMEHT, MpUHMMaeMblii AN pasnuyHbIX AnameTpoB Tpyb no ctonbuy "0 B

Tabnuuax 4 n 5 npu © =70 T, Bt/m;

70 - HopMaTuMBHasi pa3HOCTb TeMmnepaTyp (TemnepaTtypHbin Hanop), T;
© - dhakTMyeckas pasHOCTb cpedHeapudMeTUYEcKOn TemnepaTypbl TenrnoHocuTens B Tpybe u

pacquHoﬁ TeMnepaTtypbl BO3QyXa B NOMeLLEHNN, C, paccuuTbiBaemas no cbopmyne

t, +t
O=2—x-t (16
> w (16)

roe tH n tK - COOTBETCTBEHHO Ha4allbHaA N KOHe4YHaa TeMnepartypa TeENNOHOCUTENA;

tB- TeMnepartypa Bo3ayxa B NOMeLLeHUN.

Tabnvua 4

TennoBoi NOTOK 1 M OTKPbITO MPOSIOXKEHHbIX
rOPM30OHTasbHbIX METaNNoNONMMeEpPHbIX TPYD

d, |[TerTa, Tenyopoit morok 1l M Tpy6u, Bt/ M, uepesl°C
mm | °C

0 1 2 3 4 5 6 7 8 9
16 (30 205 |21,4 |22,2 |23,0 |239 |24,7 |256 |26,4 |27,3 |28,2
20 248 |25,8 |26,8 |27,8 |288 299 |30,9 |31,9 |33,0 |34,0
25 294 |30,6 |31,8 |33,0 |34,2 |354 |36,6 |37,8 |39,1 |40,3
16 |40 29,0 |299 |30,8 |31.6 |325 |334 |34,3 |352 |36,1 |37,0
20 350 (36,1 (37,2 (38,2 (39,3 (40,4 (41,4 |42,5 (43,6 [44,7
25 415 (42,8 |44,0 |453 |46,6 |47,8 |49,1 |50,4 |51,7 |53,0
16 (50 37,9 (38,8 (39,8 (40,7 (41,6 [42,5 (43,4 (44,4 (453 (46,3
20 458 146,99 |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 (595 (60,9 (62,2 (63,5 (64,9 (66,2
16 (60 47,2 148,2 1|49,1 |50,0 |51,0 |52,0 |52,9 |53,9 |54,9 |55,8
20 57,0 [58,2 [59,3 |[60,4 |[616 [62,8 [63,9 |[651 [66,2 [67,4
25 67,6 |689 |70,3 |71.6 |73,0 |744 |758 |77,1 |785 |79,9
16 (70 56,8 |[57,8 (58,8 (59,7 |[60,7 |[61,7 |[62,7 |[63,7 |[64,7 |[65,7
20 68,6 |69,8 |71,0 |72,1 |73,3 |745 |757 |76,9 |78,1 |79.3
25 81,3 (82,7 (84,1 |[855 (869 (88,3 (89,7 [91,2 (92,6 [94,0
16 (80 66,7 |67,7 |68,7 |69,7 |70,7 |71,7 |72,7 |73,7 |748 |75,8
20 80,5 (81,7 (829 (84,2 (8.4 |(866 (87,8 (89,0 (90,3 (91,5
25 954 (96,9 (98,3 (99,7 101,2 |102,6 |104,1 |105,5 |107,0 |108,4
16 (90 76,8 |77,8 |788 |799 |80,9 |81,9 |83,0 |84,0 |851 |86,1




‘20 ‘ ‘92,7 ‘94,0 ‘95,2 ‘96,5 ‘97,7 ‘99,0 ‘100,2 ‘101,5 ‘102,7 ‘104,0 ‘

25 109,9 |111,4 |(112,8 (114,3 (115,8 (117,3 |118,8 |120,2 |121,7 |123,2
Tabnuuya 5
Tennoson NOToK 1 m OTKPbLITO MPOJIOXKEHHbIX
BeEPTUKalnbHbIX METaNonosIMMepHbIX pr6
d, Tera, Terioeoi norok 1 M Tpy6u, Bt/ M, uepesl°C
mm (°C
0 1 2 3 4 5 6 7 8 9
16 |30 18,5 |19,2 |20,0 |20,7 |21,5 |22,2 23,0 23,8 24,6 25,3
20 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 |27,3 (28,4 (29,4 (30,4 31,5 32,5 33,6 34,6
16 |40 26,1 |126,9 (27,7 (28,5 (29,3 (30,1 30,9 31,7 32,5 33,3
20 30,8 (31,8 [32,7 |33,6 |34,6 |35,5 36,5 37,4 38,4 39,3
25 35,7 (36,8 [37,9 [39,0 |40,0 |41,1 |42,2 |43,3 |44,4 (45,6
16 |50 34,1 (35,0 [35,8 |36,6 |37,4 |38,3 39,1 (40,0 |40,8 |41,6
20 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 |60 42,5 43,3 |44,2 |45,0 |45,9 |46,8 |47,6 48,5 |49,4 50,2
20 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 |70 51,1 (52,0 [52,9 |53,8 |54,6 |55,5 56,4 57,3 58,2 59,1
20 60,4 |61,4 |62,4 [63,5 (64,5 [65,6 66,6 67,7 68,7 69,8
25 69,9 |71,1 (72,3 |73,5 (74,7 |76,0 77,2 78,4 79,6 80,8
16 |80 60,0 |60,9 (61,8 (62,7 [63,6 [64,5 65,4 66,4 67,3 68,2
20 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 |90 69,1 |70,0 (71,0 (71,9 (72,8 73,7 74,7 75,6 76,6 77,5
20 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 |100,9 |[102,1 [(103,4 [(104,7 (106,0

3.28. NonesHbIN TeNNoBOW MOTOK OTKPbLITO MPOSIOXKEHHLIX METANONOMMEPHbIX TPYD yunTbiBaeTCA
B npegenax 90 - 100% npuBeaeHHoro B Tabnuuax 4 n 5 (B 3aBMCMMOCTM OT cnocoba npoknagku).

3.29. NMpu npoknagke ropMsoHTanbHbIX Tpy6 Mo NMOTOMKOM pekomeHayeTcs yuutbiBatb 70 - 80%
UX pacyeTHOro TennoBoro NoToka.

3.30. TennoBow NOTOK BEPTUKASbHbIX TPYO CHUXAETCS B CpeaHeM:

- PY 3KPaAHUPOBAHUM OTKPBLITOrO CTOsIKA U3 NOMNMMEpPHbIX TPYO MeTannuMueckMm akpaHoM Ha 25%;

- MPU1 CKPLITOW Npoknagke B rnyxon 6opo3ae Ha 50%;

- PV CKPbITOW NMpokKnagke B BEHTUNMpyemon 6oposae Ha 10%.

3.31. OOwun TEennoBoW MOTOK OT OOUHOYHbLIX TPYO, 3aMOHONIMYEHHBIX B MEXAYITAXKHBIX

nepeKkpbITUAX oTanjimBaeMbIX NOMELLEHN N BO BHYTPEHHUX neperopoakKkax n3 Taxenoro f6eToHa (/‘GeT 2

1,8 Bt/m x K, 0O, = 2000 kr/m3), yBenuumeaetca B cpeaHem B 2,0 pasa (Npw oknenke cTeH ob6osamm - B
1,8 pasza).

3.32. OO MI TEeNIOBOW NOTOK OT OAMHOYHBIX TPYO B HAPYXKHBIX OrpaXKOeHUSAX M3 Tshkernoro 6eToHa
(As., 2 1.8B1/M x K, 05, = 2000 kr/M3) yBenuninsBaeTcsi B cpegHem B 1,6 pasa (Npu oknelike CTeH
o6osimu - B 1,4 pasa), npu4eM Morie3HbI TEMMOBOW MOTOK NPY HanMunmn adEKTUBHOM TENTOMIONALUN
Mexay Tpybon 1 Hapy>XHOWM NMOBEPXHOCTbLIO CTEHbI COCTaBNAET B cpegHem 90% obuiero.

3.33. lpu ckpblTOM nNpoknagke OAMHOYHBbIX TPyD, 3aMOHOMUYEHHBLIX B nerkom O6eToHe cC
nnacTudukaTopoM, pacyeTHbIN TENNOBOM NOTOK yBenuyueaetes B 1,1 - 1,15 pasa.



3.34. lNpwu npoknagke Tpyd B CTaHOAPTHLIX WTPOOAX, MOMIHOCTBIO 3aMOfIHEHHbIX CaMOTBEPAEOLLEN
NMEeHUCTON M3oNAuMen, TENJIOBON MOTOK TPYD CHMXaeTCcsa B Criyyae pasmeLLeHnsi B HapYXKHbIX CTeHax Ha
15 - 20%, BO BHYTpPEHHUX Neperopogkax - Ha 5 - 10%.

4. TPAHCIMOPTUPOBAHME W XPAHEHWE METANNOMNONNMEPHbIX TPYB

4.1. MNepeBo3ka, NOrpyska u pasrpyska MeTannononMMmepHblX Tpy6 OOMKHbI OCYLLECTBAATLCS Mpu
TemnepaType Hapy>XHOro Bo3ayxa He Huxke muHyc 20 T.

4.2. TlepeBo3ka MeTannononumepHolx Tpyd MoxeT ObITb ocyllecTBreHa nbbIM  BUOOM
TpaHcrnopTa (KenaTtenbHO B KPbITbIX aBTOMalUMHAX W BaroHax) B oOTpe3kax unuM 6OyxTax, B
rOpM30HTarIbHOM MOMOXEHUN.

4.3. Mpwn NOrpy3o4YHO-pasrpy3oyHblx  paboTax, TpaHCNopTUpOBaHUN U XpaHeHuu
MeTannononMmepHsie Tpyobl Heo6xoaumMo obeperatb OT MEXaHUYECKMX MOBPEXOEHNN.

3anpelwaetca cOpacbiBaTb TpyObl C TPAHCMOPTHLIX CPEeACTB WMAW  BOJMOYMTb MO Nobon
MOBEPXHOCTMW.

Bo Bpewmsi norpysku cnegyeTt npUMeHATb CTPOMbI U3 MATKOro Matepuana.

4.4, XpaHuTb MeTanmnononMmepHble Tpybbl HEOOXOAMMO B 3aKpbiTOM MOMELLEHUM WUNN MNog4
HaBECOM B FOPU3OHTaNbHOM MOMOXEHWW, Ha POBHOM MONy, HacTwune, wwuTax, obeperas OT NPSAMbIX
COMnHeyYHbIxX ny4ven. Boicota wrabens He gomkHa npesbiwaTts 2,0 M. [pu xpaHeHun Tpyb B Cknaackmx
nomeLLeHnsX TemnepaTypa OKpyxXalllero Bo3gyxa He JorkHa npesbliwate 50 T, a paccrosHune oT
HarpeBaTenbHbIX NPUBOPOB AOMKHO BbITh HE MeHee 1,0 M.

5. MOHTAX CUCTEM OTOIJIEHNA N3 METAJINOMNMONUMEPHbIX TPYB
OBLUNE YKA3AHWNA

5.1. MoHTaX mMeTannononuMepHbiXx Tpyd OOMKEH OCYLLECTBAATLCA MO MOHTaXXHOMY MPOEKTY Mpu
TemnepaType oKkpyxawuien cpeabl He Hmke 10 T.

5.2. MNepea npoknagkow MeTannonofnMMepHbix Tpyd B nMomelieHnM Heobxoanmo 3aKOHYUTb BCe
3NeKTporasocsBapoyHble paboTbl, YCTAHOBUTb JMEMEHTbl KpPEenreHusd, a npu OTKPbITOM Npoknagke -
3aKOHUYUTb OTAENOYHbIE PaboThI.

Mpn ckpbITO npoknagke TpybonpoBOoAOB B MeCTax pacnonoxeHus pasbopHbIX COeANHEHUI U
apmMaTypbl cneayeTt npeaycMaTpuBaTth NHOKU UM CbEMHbIE LLUTbI, HE UMEIOLLME OCTPbIX BbICTYMNOB.

CTosiku LenecoobpasHo pasMellaTb B kKaHanax, Huwax, 6oposgax, 3a AeKopaTUBHBIMU NaHENAMU
UNK, Kak UCKIYEeHNe, 3aMOHOMNMYNBATL NX B CTEHAX N Neperopokax.

[opu3oHTanbHble TpybonpoBOAbl M MNOABOAKM K OTOMWTENbHbIM Mpubopam  gonyckaetcs
pasMellatb MO MEPEKpPbITUAM M 3a nNnHTycamu (pucyHok 14). OTKpbITble y4acTKM MOXHO 3aKpbiBaTb
OEKOPaTMBHBIMU 3fIEMEHTaMMu.
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a - B OTannuBaeMbiX NOMELLEHUAX HA MEXAYITaXKHbIX NEPEKPbITUAX MeXay
KBapTupamu; 6 - B oTanMBaeMbIX NOMELLEHUSIX HA NEPEKPLITUAX HaL
HeoTanIMBaeMbIMM NOMELLEHNAMU UK B noasane; 1 - NoKpbITMe nona;

2 - cnown 6eToHa; 3 - cnon rmaponsonsaumu; 4 - Cron 3ByKoM3onsayuu;

5 - crion Tennonsonsumm; 6 - TpybonpoBog; 7 - 3achInka;

8 - nepekpbiTHe; 9 - Tennonsonauns Tpyobl

PucyHok 14. CkpbiTas npoknajka passogsiumx Tpy6onpoBoaos
13 MeTannonosiMmepHbIx Tpy6 B nony

OTkpbiTass npoknagka MeTannononuMepHbIXx Tpyb [JomnyckaeTcss B MeCTax, WUCKMNYaloLWmx ux
MeXxaHMUYecKoe 1 TepMUYECKOe NOBPeEXaEeHNE N NPAMOe BO3AeNCTBUE YNbTPadnoneToBoro U3nyyeHums.

5.3. He ponyckatotca cnnoLlwmBaHng 1 nepenomMbl TpybonpoBoaa BO BpEMsi MOHTaxa.

Mpu n3nome Tpyby cneayeT BbINPAMUTL U NpUAATb €N LMNMHAPUYECKYID (DOPMY AEPEBAHHLIM UK
pe3nHOBbLIM MOSIOTKOM. Takylo onepauuio OO0NyCKaeTCs OCYLLEeCTBNATb TOMbKO OAMH pa3 Ha AaHHOM
yyacTke.

5.4. ByxTbl MeTannononMMepHbiX TPyD, XPaHWUBLUMECS MMM TPaHCMNOPTMPOBAaBLUMECH HA MOHTaX
(3aroToBMTENMBHBIV Y4aCTOK) Npu Temnepartype Hke 0 T, aormkHbl OblTb Nepen packaTkol BblaepKaHbl B
TeyeHue 24 4 npu TemnepaTtype He Huxke 10 T.

B npouecce pa3mMoTkm OyxTbl M MOHTa)xa TpybonpoBoga Heobxoaumo cneguTb, YToObl Tpyba He
nepekpy4yuBanacso.

Mpoknagky TpyObl cneayeT BeCTU, He AonycKkas pacTArMBaoLLMX HanpsXXeHu, cBOBOAHbIE KOHLbI
3aKkpblBaTh 3arnyLkamm BO n3bexaHue nonagaHus rpsisam u mycopa B TpyOy.

5.5. Pagnyc usrmba pomkeH ObiTb HE MEHee MATU HapyXHbIX AuvamMeTpoB Tpybbl. pu narnbe

meHee 5 d  crnepyet nonb3oBaTbCsi cnvparnbHOM MPyXWHOW. TpyGbl rHYT nnaeBHo Ge3 Harpesa, B
XOINOAHOM COCTOSIHUM.



5.6. [pn MOHTaXe CUCTEM HaMoSIbHOIO OTOMMEHMS AOMMKHbI BbIMOMHATLCS CreayoLlme yCroBus:

- OTOMUTENbHbIE TPYOLI AMNSt OOHOro NOMeLLeHWs criegyeT N3rotTaBnuBaThb M3 LiEeNoro Kycka Tpyosl;

- MOKPOBHbLIN CNOW TEMNSIOBOM U30NALUN U TMAPOU30NALMS HE OOSMKEH UMETb LLenen;

- TpyObl HE AOMKHbI NPOXOAWTbL NoA4 AedOpMaLMOHHBIMU WBaMy BETOHHONM 3arMBKKU, B MPOTUBHOM
Cryyae OHUW OOJIKHbI UMETh 3aUTHY 000M0YKY ANMHON He MeHee 1 M;

- TpyObl K TEMSOM30MALMM CnegyeT KpenuTb C MOMOLLbI0 creuunanbHbiX V-00pasHbiX "SKOpHbIX"
ck06. [lonyckaeTca NnpukpennaTe TpyOy K MeTannmyeckon ceTke NPOBOOKOW C MATKOM NPOKNaaKou,;

- TpybonpoBon HaMOMbHOrO OTOMMEHUS [JOIMKEeH 3anuBatbCsl OGETOHHbIM  PacTBOPOM UMK
3aKpbIBaTbCS MOKPbITUEM TOMBKO MOCIe NPOBEAEHUS MMAPABNNYECKMX WUCMBbITAHUN Ha repMEeTUYHOCTb.
Tpyba npu 3anuBke OormMKHa HaxoaMTbesa noa aasneHvem 0,3 Mla;

- HarpeBaemas nnowafb OOHOrMO0 3MeeBMKa He [ormkHa npesblwaTte 30 M2 C MakCMManbHOM
ONMHON OfHOW M3 CTOPOH 8 M. Mexay ogHOpoAHbIMU NroLaaamMmu 6eTOHHOro NOKPLITUS criefyeT aenatb
nedopmaunoHHbIe WBbI WKpKHon 0,5 cM, KOTopble criefyeT 3anonHAThL 3NnacTUYHbIM Matepuanom. Cron
pacTBopa AOMMKeH ObITb TLWATENbHO BbIPOBHEH;

- npy GeTOHMPOBaHUN HEOOXOoAMMO Mm3beratb CMELLEHMs, BEPTUKANbHOrO marnba, coaBnMBaHuMS
Unun noBpexaeHust Tpyo;

- MUHMManbHasi BbiCOTa 3anvBKM Had MOBEPXHOCTb Tpybbl OormkHa ObiTb HE MeHee 3 CM.
LlemeHTHO-NecyaHas cMecbh AomkHa OblTb He Hke Mapku 400 ¢ nnactudpmkaTopom.

5.7. Ona npoxoga Tpyb6 uepe3 cTpouTenbHble KOHCTPYKLMM HeobxoauMmo mnpedycMaTpuBaTth
rMnb3bl. BHYTpeHHW auameTp runb3bl JomkeH OblTb Ha 5 - 10 MM Bonblue HapyXHOro AuameTpa
npoknagbiBaemon Tpybbl (prcyHok 15). 3asop mexay Tpybor u rmnb3on HeobxoamMmo 3agenatb MArkUM
HecropaembiM MaTepuanom, JOnyckarLmum nepemeLleHme Tpybbl BOONb NPOAOMBHON OCU.

Mvwnbaa

20 M

Habuaka

YpOoBEHb YMCTOrO
|

nona Toy6a

PucyHok 15. YcTtaHoBKa rmnb3bl 45 Npoknagku Tpyo
B CTEHax 1 NepeKkpbITUAX

5.8. PaccTtosHue B cBeTy Mexay CTPOMTENIbHOM KOHCTPYKUMEN W MEeTansfonosiMMepHbIM
TpybonpoBoAOM, MPOXOAALLMM BAONb HEE, AOIMKHO BbITb HEe MeHee 20 MM.

5.9. MetannononumepHbie Tpybbl Ans TpyboONpoBOAOB OTOMMEHUS M ropsYvero BOAOCHAbXeHWs
cnegyeTt NpoknagplBaTb Ha PaccTosiHUKM He MeHee 50 MM BblLe ApYyrux Tpy6onpoBoaos.

5.10. CoeauHeHne MeTanmnononMMepHolx TPyG co cTanbHbIMM TpybonpoBogamu, 3arnopHo-
perynvpylowen apmatypon W oTonuTernbHbIMM Npubopamu BbINOMHAETCA Ha pe3bbe € NoMoLbio
crneumnanbHblX coeanHnTenbHbix AgeTanen (Mpunoxenusa B, I).

BXOOHOWM KOHTPOINb TPYE M KOMMEKTYOWWMX U3OENNW

5.11. [lo npoBegeHNs MOHTaXHbIX paboT MeTanmnononMvepHsle Tpybbl, coeanHUTENBHBIE OeTanwu,
apmaTtypa 1 cpecTBa KpenseHus JOMmkHbl 6biTb NOABEPTHYTbI BXOAHOMY KOHTPOJSTHO.

Tpybbl, coeguHuTEnbHblE AeTanuW, a Tawkke CpeacTBa  KpenneHuss  OOMMKHbl  MMETb
CONPOBOAUTENBHBIN AOKYMEHT, MOATBEPXKOAIOLLMI COOTBETCTBUE MX HOPMATMBHbBIM TpebOBaHMAM.

5.12. Tpybbl AOOMKHbI MMETb MapPKMPOBKY, YKasbiBalLWyld AuamMeTp TpyObl, [ONYyCTUMYHO
TemnepaTypy v AgaBneHue. Ha noBepxHOCTU TpyO He [OMKHO ObiTb MEXaHW4YecKUX MOBPEXAEHWUN U
n3nomos. Tpybbl He OOMKHbI BbITb CKPYYEHbI UK CMMOLWEHbI.

5.13. Ha wTyuepax 1 HaknaHbIX ravikax CoeanHUTEnNbHbIX AeTanen pe3bba fomkHa bbiTb Hape3aHa
B cooTtBeTcTBUU ¢ TOCT 6357, knacc npoyHocTn B. Conpsiraemble aetann He OOIMKHbI UMETb BbIGOUH,
3ayceHLUeB, LapanvH. Pe3nHoBble NpoKnaakvM A0MKHbI UMETb NPaBUIibHYI0 reoMeTpUYeckyto opmy.



5.14. CpepacTBa KpenneHus MeTansiononMMepHbiX Tpyo [OMKHbI  MMETb  MOBEPXHOCTb,
WCKITIOYaIOLLYI0 BO3MOXKHOCTb MeXaHU4Yeckoro noepexaeHust Tpyb. KpenneHusi He JOSHKHbI UMETb OCTPbIX
KPOMOK U 3ayCeHLeB.

Pa3vepbl xOMyTOB, (OMKCaTOpoOB, CKOO [OIDKHbI CTPOTO COOTBETCTBOBAaTb AvameTpaMm Tpyo.
MeTannuueckne KpenneHust 4omKHbl UMEeTb MATKME NMPOKNaAKM U aHTUKOPPO3MOHHbBIE MOKPbITUS.

TEXHOJIOMNA NMOAroTOBUTENbHBLIX PABOT

5.15. [Jo Havyana MoOHTaxa TpybonpoBogoB HeobxoOuMMO  BbIMOMHWUTL  cnejyloliune
NOAroTOBUTENbHbIE ONEpPaLUN:

oTo6paTh TpyObl M COeAMHUTENbHBIE AeTanu, NnpoLlealne BXOAHOW KOHTPOIb;

pasmeTuTb TPyOY B COOTBETCTBUM C MPOEKTOM UMK NO MECTY C Y4ETOM NpUNycka Ha NocrneayoLLyto
006paboTKy NpM MakcMMarbHOM WCMONb3OBaHUM Martepuana Tpyb. PasmeTtka Tpyd MoxeT ObiTb
ocyLlecTBfeHa CTaHOapTHbIMU MepUTENbHBIMA MHCTPYMEHTAMW: N3MEPUTENbHOW NMUHENKON, CKIagHbIM
METpOM, pyrneTkoW, a Takke cheunanbHO  U3roTOBMEHHbIM  WAabnoHOM M pa3MeTOYHbIM
npucnocobnexHvem. Puckv ans otpesku Ha Tpybe HaHOCATCH kKapaHOaloM UM MapKepoM.

Heponyctumo HaHeceHve uapanvH UM Hagpe3oB Ha MOBEPXHOCTU TPyObI.

5.16. Paspesky Tpyb cnefyeT nNpon3BOAUTb COMMAcHO pasMeTke HOXHMuamu, nog yrrnom 90° k ocu
Tpybhbl, He gonyckas cMATUA Tpybbl U obpasoBaHus 3ayceHueB. OTKNOHEHWE NNOCKOCTU pe3a He OOMKHO
npesbiwaTb 5°

[na ycTpaHeHWs1 norpeluHocTen TopuoB Tpybd HeobXooMMO OCYLLECTBASATbL KanvbpOBKY KOHLOB
Tpy6 ¢ nomoLublo pa3sepTkn. OBanbHOCTb TOPLIOB Tpyd AomkHa 6biTh He Bonee 1%.

COEOVMHEHWME TPYB N NMPUCOEOMHEHWME K APMATYPE

5.17. BapuaHT coeanHeHus ¢ 0GXXMMHOW rankor COCTOUT U3 CreaytoLwmnx onepauuin;
- Ans narnba TpybeiCc r <5 dH (HapyxHbIn AnameTp) HeobxoANMO NPUMEHATE NPYXNHY;

- ICNONb3Ysl NPYXMHY, BbINPSIMUTL JIULLHME UCKPUBNEHUS TpyObl (NpnbnnantensHo 150 - 160 mm);

- cneumnanbHbIMK HOXHULAMK 0bpe3aTtb Tpyoy nog yrnom 90° kK ocu Tpyobl;

- 0bpaboTaTb NOBEPXHOCTb TPYObl KannMbpoBaHHOM pa3BepTKoW (CHavana CTopoHon 1 Ha rnybuny
PUCKM Ha HapY>KHOW NOBEPXHOCTU pa3BepTKU, 3aTEM CTOPOHOM 2 CHATbL BHYTPEHHIOW dbacky);

- HageTb Ha TPYOY NaTyHHYI0 OBXMMHYIO raviky;

- BPYYHYIO 3arnpeccoBaTb COEOUHUTENbHbIA 3MEMEHT 0 ynopa Ha rnybuHy ons Tpyo HapyKHbIM
amameTpom, Mm: 16 - 8 mm; 20 - 10 mm, 25 - 12 mm.

CoepmnHeHne TpybObl C haCOHHBbIMY AeTansiMu, UMELLUMN HAPYXXHYO pe3bly, ocyLecTBnsieTcs no
conpsiraemMbIM NOBEPXHOCTAM AeTanen 6e3 ynnoTHeHUs pe3bboBou ranku.

Ona npucoeamHeHuss Tpyd K pgeTansMm, WMELWMM BHYTPEHHIOK pe3bby, Heobxoammo
Mcnonb3oBaTh HUMMNENb C YMIIOTHEHNEM pe3b00BOW YacTw.

5.18. [nsa npucoeamHeHus kK npubopam, MMEKLMM BHYTPEHHIOW pe3bby, MOXHO NPUMEHATb
coeanHeHne C 0BXXMMHOW rakom N 00XMMHBIM KONMbLOM C YNIIOTHEHMEM pe3bboBOoN YacTn (pUCYHOK 16).
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1 - meTannononuvepHas Tpyba; 2 - o6knmHas ramnka;
3 - paspesHoe 06XNMHOE ynpyroe KomnbLo;
4 - coegMHUTENbHAasA BCTaBKa C HapYXHOMN pe3bbon

PucyHok 16. CoeanHeHue ¢ 0GXXMMHOM rankom 1 06XXMMHbIM KOMbLOM



5.19. YnnoTHeHue pe3bboBbIX COEOUHEHUI CO CTalnbHbIMKM TPYOONPOBOAAMU N apMaTypon MOXET
OblTb OCYLIECTBNEHO JbHSHOM npsdbto, neHton OYM unm nwobbiM - OpyruM  YNNOTHUTENbHBIM
MaTepuanom.

5.20. YcTaHOBKa coeanHuTernbHoOn getanun ¢ obxumHon BTynkow (MpunoxeHne IN) BbINOMHsSIETCS
cnegyromnm obpasom:

- CHATb hacky nog yrnom 45° no BHYTPEHHEN NOBEPXHOCTM TopLa TPyOhI;

- HageTb Ha TPYOYy OGXUMHYIO BTYIIKY;

- HaeTb Ha LITyLep COeANHUTENbHOW AeTann HakUgHY ranky 1 ynnoTHUTENbHOE KOMbLO;

- YCTaHOBUTbL WTYLEp B TPYOY C MOMOLLIO MPUCNocobneHmns;

- HaTAHYTb Ha TPyOy CO LWITYLIepOM BTYIKY;

- BbIHYTb TPyOY M3 npucnocobneHus;

- obxaTb BTynKy Ha Tpybe C nomollbio npucnocobneHna ans obkaTku, BbIHYTb TpyOy u3
npucnocobreHuns.

KPEMJNEHWE TPYBOIMNMPOBOLOB
5.21. PaccTaHoBka KpenneHuidi MeTannonofiMMepHbIX TPyOONpPOBOOOB OCYLLECTBMSIETCS TaKUM
obpasom, YTOGbl UCKIOYMTL NMpedernbHO AONYCTUMbIE HampshkeHus B MaTepuane TpyObl OT NMHERHbIX
TeMnepaTtypHbIX YAnuHeHuin TpyGonposoaa.
5.22. PaccTosiHme Mexay KpenneHuamu creayet NpMHMMaTh cornacHo tabnuue 6.

Tabnuua 6

B MummmmmmMmeTpax

HapyXHEIA PaccTosaHMe MexIy CKOJIb3AIMMY KpPeIlJIeHVSMA
oMaMeTp
TPyOEI IpU TOPMBOHTAJBLHOM MNPOKJIAIKe npu BEPTUKAJbLHOM
NpOKJIamKe
Io 16 500 1000 <*> 1000 2000 <*>
20 500 1000 <*> 1000 2000 <*>
25 750 1000 <*> 1200 2000 <*>
32 1000 <*> 2400 <*>
40 1000 <*> 2400 <*>
50 1000 <*> 3000
<*> Onsa Tpy6 " METAIOJN".

Heobxoaumo npegycmartpmBaTh KpenneHne Ha NoBOpOTaxX U OTBETBMEHUAX TpyGonNpoBOaOB.

5.23. PacnpepenvtenbHble KOMMNEKTOPbl M 3anopHO-perynupylollyo  apMaTtypy cnegyet
3aKpennsaTb C MNOMOLLBI CaMOCTOATENbHbIX HEMNOABWXHbLIX KpenneHun Ans ycTpaHeHus nepegayu
ycunumn Ha TpybonpoBog, B NpoLiecce aKcnnyaTawumu.

5.24. ina 3akpenneHus TpyO pekoMeHOyeTCHd MPUMEHSITb M3OeNnusl CornacHo Katanoram upMm-
nsrotoBuTenen Tpyd Unm nHble onopbl, NPUMEHSEMbIE O nnacTMaccoBbiX Tpyo. Bo3amoxHble cnocobbl
KpenneHus npeacTaBneHbl Ha pucyHkax 17, 18.




1 - TpyGa; 2 - doukcaTop; 3 - XOMyT; 4 - Wwypyn (awbenb)

PucyHok 17. KpenneHue Tpyb k CTeHam 1 neperopogkam
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1 - xomyT; 2 - Tpy6a; 3 - MArkas npokrnagka; 4 - Tennon3onsauuns;
5 - 6onT; 6 - ranka; 7 - NOABECKA; 8 - KPOHLLTENH

PucyHok 18. KpenneHune TpybonpoBoaos
NCIMbITAHVNE CUCTEMbI OTOIMNEHNA

5.25. Tocne BbINOMHEHMS MOHTaXHbIX PaboT crnegyeT MNPOBECTM WCMbITaHWE CUCTEMbI Ha
repMeTMYHOCTb MpU AaBneHun, npesbillalolwleMm pabodyee B 1,5 pasa, Ho He MeHee 0,6 MMa, npu
NOCTOSIHHOM TeMnepaType BoAbl.

5.26. T[lpu nogrotoBuTenbHbIX paboTtax nepen rMApPaBNUYECKMM  UCMbITAHUEM  CUCTEMBI
Heobxoaumo:

- OTKMOYMTb (BPEMEHHO CHSATb) MNPEAOXPaHUTENbHbIE KranaHbl, PEeryrnMpoBOYHbIE KianaHbl,
[atyMkum 1M Ap., €cnv AonycTUMOe [aBfieHWEe YyKas3aHHOW apMaTtypbl MeHbLUe BENUYMHbI NPOBHOro
Jaernenus no 5.25;

- OTKMKYEHHbIE 3MIEMEHTbI 3aMEHUTb 3arfylwKkaMmyM WM 3anopHbIMKU KnanaHamu, AOonycTUMoe
[aBneHne aAns KoTopbix 6onbLle BENMYUHBI MPOBHOro AaBreHus;

- NOAOKIIOYNTL K CUCTEME MAaHOMETP C TOYHOCTbLIO namepeHus 0,01 Mla.

5.27. Cuctemy cnefyeT 3anonHUTb BOAOW MeANEHHO Mpu OTKPbITbIX BO34YXOCMYCKHbIX
YCTpOMCTBax BO usbexaHne obpasoBaHmns BO3OYLUHbIX NPOOOK.

5.28. N'mapaBnuyeckue ucnbiTaHMs Heob6XxoaMMO NPOBOAUTL MPU MOCTOSIHHOW TemnepaType B ABa
aTana:

1-n atan - B TedyeHne 30 MMH ABaxAbl NOAHMMATL AaBNEHME OO0 pacyeTHOM BENUYMHBLI Yepes
Kaxgble 10 myuH. B nocnegyowme 30 MUH nageHne gaBreHUs B CUCTEME He OOMMKHO npesblwatb 0,06
Mla;

2-14 3Tan - B nocriegywlime 2 4 nageHue gaenexHus (0T OaBneHUsl, JOCTUIHYTOro Ha 1-m aTane) He
JOMKHO ObITb Oonblue, yem Ha 0,02 MIMa.

5.29. 'vapaBnvyeckoe UCMNbITAHNE CUCTEMbl HaMOMbHOrO OTOMfIEHMS HEOOXOAMMO MPOBOAUTE A0
3anvBkM TpybonpoBogoB 6eToOHOM (pacTBOPOM).

5.30. TennoBoe wucnbiTaHWEe HaNoOsbHbIX CUCTEM OTOMMAEHMS K3 MeTannononMMepHblX Tpyb
cnefyeT OCyLLeCTBRATb Nocrne Toro, kak GeTOH OkOoHYaTenbHO 3aTBepaeeT, T.e. yepe3 20 - 28 AH.
WcnbiTaHnsa cnegyet HauvMHaTb € Temnepatypbl TennoHocutens 25 T ¢ exegHeBHbIM yBenuueHuem
TemnepaTypbl Ha 5 T g0 Tex nop, noka oHa He ByaeT COOTBETCTBOBATL NPOEKTHON BEMNUYUHE.

PEMOHTHbIE PABOTHI



5.31. Cnecapu-caHTEXHUKMN, MPON3BOASALLNE PEMOHT, AOJPKHbI ObITb O3HAKOMIIEHBI CO CBOMCTBaMM
METaronoNIMMepHbIX TPYG M TeXHoNornen nx obpaboTKu.

5.32. lpu 3ameHe Tpyd BO BpeEMS pEMOHTA HE [OMyCKaeTCs CTaBUTb TPYObl MEHbLUErO AMaMeTpa,
YeM 3ameHsiemble TPyObl.

5.33. B crnyyae noBpexaeHusi ydactka TpybonpoBoaa LienecoobpasHo Bbipe3aTb NMOBPEXOEHHbIN
yyacTok. 3ameHa npoum3BOAMTCS C MOMOLLbLI0 OTpe3ka Tpybbl HYXXHOW AfNUHbI, COEAUMHSIEMOro C
TpybonpoBoaoM crneunanbHbIMU - COEAUHUTENbHbIMU - AeTansaMmn. [loBpexaeHHbIn y4acTok TpyObl
MOHTUPYETCS NPW NOMOLLY 2 COEAUHEHUI C HAKUAHOW rankon Yepes HUMNNenb ¢ ynnoTHeHMeM pe3bboBom
YacTU UNU ABYXCTOPOHHUX COEOVHEHWA C OOXMMHOW ravkon U OGXMMHBLIM KOMbLOM 6e3 ynnoTHeHus
pe3bboBon YacTu.

5.34. Npwn npoBegeHUn cBapoOYHbIX UM UHbIX OTHEBLIX PaboT B MeCcTax BO3MOXHOIO TEPMUYECKOrO
U MEXaHMYECKOro NoBpexaeHns Tpyb HeobxoOuMo CTaBUTb OrpakaeHWs.

5.35. [Ing 04NCTKM HapY>KHOWM MOBEPXHOCTU TPyO crnegyeTt NPUMEHSITb MaTepuar, UCKITHYaoLWwmi
MeXaHN4YeCKMe NOBPEXAEHUS.

5.36. lMpu 3amep3aHnn cuctembl HanuuMe npobok B TpyGe MOXHO onpenenuTb Mo MeCTHOMY
yBENnUYEeHno gmameTpa (pacwmpeHnto) Tpyobl My no Crno uHes M fnbga Ha noBepxHOcTu. [porpesatb
TpyOy cnegyeT TennbiM BO34YXOM WU ropsadven Bogol Temnepatypon o 90 €T. Kareropuudecku
3anpeLLaeTcss UCNONb3oBaTb OTKPbITOE nnamss u obcTykmBaTb TpyObl MornoTkom. [lpu nepson
BO3MOXHOCTU crieflyeT 3aMeHUTb NOBPEXAEHHbIN OTPE30K TPYObl.

5.37. MNpn ocnabneHunn 3agenku mexay TpyoboM WM rMNb3on, NPOXOAsilen yYepe3 CTPoOUTENbHbIE
KOHCTPYKUMN, HEOBXOANMO ee YNNOTHUTbL FTEPMETUKOM 13 HEFOPHOYMX MaTepuarnos.

6. TPEBOBAHNA TEXHUKN BE3SOMNACHOCTH

6.1. lpn MOHTaxe cucTem OTOMMEHUS U3 MeTannononMMepHbix Tpyd crnegyet cobnogaTb
TpeboBaHMsa TeXHMKN 6E30NacHOCTU B CTPOUTENBCTBE NO AENCTBYIOLEN HOPMaTUBHOW OKYMEHTaL .

6.2. [llpu 3arotoBUTENbHOM MPOM3BOACTBE M  MOHTaXe 3anpewaeTcd MNpPOM3BOAUTL
3NEKTPOCBapPOYHbIe paboThbl Ha PACCTOSIHUM OT METanIoNoNIMMEPHLIX TPYO MeHee 2 M.

MeTannononMMmepHble TpyObl OTHOCATCA K KaTeropuum roptoyunx, TPYAHOBOCMNAMEHSAEMbIX
maTepuanoB. CpefcTBa NoOXapoTYLLUEHUS - pacnbifieHHas Boga, NeHa, Necok, Kolma.

6.3. MeTtannononuvepHble Tpybbl B MNpoLecce MOHTaxa MW 3Kchnfyatauum He BbiAENSOT B
OKpY)XaloLLylo cpefy TOKCUYHbIX BELLECTB U HE OKasblBalOT BPELHOrO BMMSIHWUS Ha OpraHuaM 4yenoBeka
Npv HEMNOCPEACTBEHHOM KOHTaKTeE.

6.4. MoHTa)X MeTannonosIMMeEpPHbIX TPYO AOMKHbI NPOBOAUTL Cllecapu-CaHTEXHUKW, NpoLlueLline
crneumanbHoe o0y4yeHne U 03HaKOMSIEHHbIE CO creundnkon o6paboTkn Takux Tpyo.

PaboTbl MO MOHTaXy BHYTPEHHUX CUCTEM OTOMMEHUS M3 3TUX TPYD paspelsaeTcs NpousBOaUTb
TONBKO NCMPaBHLIM UHCTPYMEHTOM, Mpu cob0deHnN YCIOBUIA ero aKcnyaTauum.

6.5. 'mgpaBnuyeckoe ucCnbITaHWEe CUCTEM credyeT NPOVM3BOAWMTb B MPUCYTCTBUM Mactepa wiu
npoussoguTens pabdot. Crnecapw, NpoBoOAsLIME UCTbITAHWS, AOMKHbI HAXoaUTbCA B 6e30nacHbIX MecTax
Ha cny4yan BbIGMBaHWS 3arnyLuex.

MpunoxeHne A

TEXHUYECKME XAPAKTEPUCTUKN METAIJTOMONNMEPHbBIX TPYB

Tabnvuya A.1
CopTamMeHT 1 Macca MeTannononuMepHbIx Tpyo
B MummmmmmMmeTpax
[ I I I I I
N | VzroToBUTED, HoMmHamnbHEM aOuaMeTp | TosmmHa |ToanHa |Teope-
II. II. | HOPMAaTUBHO- TeXHMUeCKasd } I ICTeHKM c|aanMHme-|quec-

|HOKyMeHTaHMH, IOCTABUIMK |BHYTPEH- | HAPYXHBI nonyCKOM|Boﬁ |Kaq




| |HM171 o} |c JIOHyCKOMl |@OJ‘II:>I‘I/I ¢} |Macca

| | nonycxom| | | onycxom |1 M

IIIVHEL, || | | | |
| | | | | |xer
i ! ! ! i !

1 | FMKMMT ( Poccus), | +0,2 |16 + 0,3 | +015 | +0,01 |
| Tv 2248-004-07629379-97 |12 | |2,0 |0,2 |0,095
| | 01 | | 01 | 0,02 |
| | | | | |
| | +0,2 |25+ 0,3 | +0.2 0,2 +/- |0,2
| |20 | |2,5 | 0,01 |
| | 01 | | o1 | |

i ; ! i i !
| | | | w025 | |

2 |20 " Kayuyk- nnacr” |10-0,2 [14+015 |20 10,2 +/- 10,092
| (Poccus), | | | 005 | 002 |
| Ty 2248-001-29325094-97, | | | | |
| 320 " Tenra" ( Poccus) | | | +0,25 | |
| |12-0,2 |16+0,15 |2,0 10,2 +/- |0,105
| | | | 0,05 | 0,02 |
| | | | | |
| |14-0,2 [18+0,15 | +0,25 |02 +/- |0,128
| | | 2,0 | 002 |
| | | | 005 | |
| | | | | |
| | +0,2 | | +0,25 | |
| |16 |20 +0,15  |2,25 |0,24 +/- 0,150
| | -01 | | 0,05 | 0,02 |
| | | | | |
| | +0,2 | | +0,25 | |
| |20 |25+0,20 |2,5 |0,24 +/-  |0,204

| | -0,1 | | 0,05 | 0,02 |



3 | ToO HON " BnanB2n" |12 | 16,0 +/- |2,25 +/- |05 +/- |0,125
|(Poceus) - nocrasmyx | | 03 | 02 004 |
| |15 20,0 +/- |2,50 +/- |0,5 +/- |0,185
| | | 03 | 02 004 |
| |20 26,0 +/- |3,00 +/- |0,7 +- 10,300
| | | 03 | 02 004 |
| | 26 32,3 +/- 13,20 +/- |0,7 +I- 10,390
| | | 03 | 02 004 |
| |32 |40,3 +/- 13,90 +/- 0,7 +I- 10,550
| | | 03 | 02 004 |
| |40 | 48,0 +/- |4,00 +/- |0,8 +/- |0,755
| | | 03 | 03 004 |
| |50 60,0 +/- |4,80 +/- |0,8 +/- |0,985
| | | 03 | 03 004 |
| |60 76,0 +/- |5,20 +/- |1,0 +/- 1,480
| | | 03 | 03 004 |
| ] ] ]
Tabnuua A.2

OcHoBHblE (h13MKO-MeXaHUYeckne nokasatenu
MeTannonosiMMepHbIX TPyo

HeMm masjenmu ( 6e3 paspymeHmit) Opu

N [lokazaTenun Enouvnanna 3HayeHUe
I. U3SMEepPeHMA
1 KosddMULUMEeHT TenionpoBOIHOCTH Br/Mm x K 0,45
-5
2 KosddUUMEeHT JIMHEMHOTO PacCHMpeHus 1/°C 25 x10
3 KosbduumeHT >KBUMBAJIEHTHOM pPaBHO- MM 0,01
MEPHO- 3€PHMCTOM MEePOXOBATOCTH
4 [IPOYHOCTL KOJIBLEBHX OOpPasLOB IIpU H
paspeiBe B I[IONEPEUHOM HAIpPaBJISHUM,
He MeHee 1Jid Tpy® pasMepamy, MM
10- 14 2100
12-16 2400
14 -18 2400
16 - 20 2400
20-25 2400
5 /3MeHeHMe OJIMHH [IOCJIie NpOoTrpeBa % He 6ogee|l
npu temnepatype (120 - 3) °C B
reuenne (60 + 1) MMH
6 CTOMKOCTbL IIPM IIOCTOSHHOM BHYTPEH- MIla




Temneparype, °C:

20 - B TeueHue l u 45
95 " " 1 g 1,8
95 " " 100 g 1,6
95 " " 1000 g 1,4

Mpunoxexue b

rMMAPABINYECKUE XAPAKTEPUCTUKN METANTTIOMONNMMEPHbLIX TPYB

Tabnuua B.1
rI/I,EI,paBJ'II/I‘-IeCKI/Ie XapaKTepuCcTukmn metannonosimMepHbIX pr6
npu koacpduumneHTe wepoxosatoctu 0,01 mm.
Temnepatypa TennoHocutens 80 T
[ [
1
NoTepn | Inamerp Tpy6omnposoma d /d MM
naBJie- | B H
HMS Ha
|
I I [ | |
Tpe- | 10/14 | 12/16 | 14/18 | 16/20 | 20/25
HUe R,
I | I | I i I } I I
Mal m | Cko- | Pacxon | Cko- | Pacxon | Cko- | Pacxon | Cko- | Pacxon | Cko-
Pacxon
|pOC'I‘b | Tenso- |pOCTb | Tensjo- |pOCTb | Tensjo- |pOC'I‘b | Tenyio- |pOC'I‘b
Tenso-
|,J1BI/DKe- |HOCI/I- |,JIBI/DKe- |HOCI/I- |,J1BI/DKe- |HOCI/I- |,J1BI/DKe- |HOCI/I- |,J1BI/DKe-
HOCH-
| HUSA | Tesns |HI/IF[ | rena G, | HUA | rena G, |HI/IFI | rensa G, |HI/IF[
Tensa G, |
|T€HJ‘IO- |G, nl g | Tenyio- |J'I/ g |Te1-mo- |J'I/ g |Te1-mo- |J'I/ g |Te1-mo-
al u |
| HOCH- | | HOCH- | |HOCI/I- | |HOCI/I- | |HOCI/I- |
|Teﬂﬂ | |Teﬂﬂ | |TeHH | |Teﬂﬂ | |Teﬂﬂ |
|V, M/C| |V, M/c| |V, M/c| |V, M/C| |V, M/C|
| | | | | | | | | |
[ [ [ [ [ [ | [ [ [
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 |0,04O | 10,58 |0,050 | 19,74 |0,06 |32,38 |0,070 |46,46 |0,080
89,98




9,81
112,48
19,62
168,71
39,23
247,45
58,84
314,93
78,45
371,17
98,06
416,16
117,68
461,15
137,29
506,14
156,90
539,88
176,52
584,87
196,13
618,62
215,74
652,36
235,36
674,85
254,97
708,60
274,58
742,34
294,20
764,83
313,81
798,58
333,42
821,07
353,04
854,81
372,65
877,31
392,26
899,80
411,88
922,30
431,49
944,79
451,10
978,54
470,72

1001,03 |

490,33

1023,53 |

509,94

1046,02 |

529,56

1057,27 |

549,17

1079,76 |

568,78

1102,26 |

588,40

1124,76 |

608,01
1147,25

|0,050
10,080
10,130
10,160
10,190
10,220
|0,240
|0,260
|0,280
|0,300
|0,320
|0,340
|0,360
|0,380
10,390
|0,410
|0,420
| 0,440
|0,450
|0,470
|0,480
|0,490
|0,510
10,520
|0,530
|0,540
|0,560
|0,570
|0,580
|0,590
|0,600

10,610

|13,23
|21,16
34,39
|42,32
|50,26
58,20
163,49
|68,78
| 74,07
179,36
| 84,65
|89,94
|95,23
| 100,52
|103,17
| 108,46
|111,10
|116,39
|119,04
| 124,33
| 126,97
| 129,62
| 134,91
| 137,56
| 140,20
| 142,85
| 148,14
|150,78
|153,43
| 156,07
| 158,72

|161,36

|0,060
|0,100
10,150
10,190
|0,220
|0,250
|0,280
|0,310
10,330
|0,350
|0,380
|0,400
|0,420
| 0,440
|0,450
|0,470
|0,490
|0,510
|0,520
|0,540
|0,560
|0,570
|0,590
|0,600
|0,610
10,630
|0,640
|0,660
10,670
|0,680
|0,700

|0,710

| 23,69

|39,48

59,22

| 75,02

| 86,86

|98,71

|110,55
| 122,40
| 130,29
| 138,19
| 150,03
|157,93
| 165,83
|173,72
|177,67
| 185,57
| 193,47
|201,36
| 205,31
|213,21
|221,10
| 225,05
|232,95
| 236,90
| 240,84
|248,74
|252,69
| 260,59
| 264,53
| 268,48
|276,38

|280,33

|0,07
|0,11
|0,17
|0,21
|0,25
|0,28
|0,31
|0,34
|0,37
|0,40
|0,42
|0,44
|0,47
|0,49
|0,51
|0,53
|0,55
|0,57
|0,58
|0,60
|0,62
|0,64
|0,65
|0,67
|0,69
|0,70
|0,72
|0,73
|0,75
|0,76
|0,78

|0,79

|37,78

|59,37

|91,76

|113,35
| 134,94
|151,13
|167,32
| 183,51
|199,71
|215,90
| 226,69
| 237,49
| 253,68
| 264,47
|275,27
| 286,06
| 296,86
|307,65
|313,05
|323,85
|334,64
|345,44
|350,83
|361,63
|372,42
|377,82
| 388,62
|394,01
| 404,81
|410,21
|421,00

| 426,40

|0,080
|0,120
|0,180
10,230
|0,270
|0,310
|0,340
|0,370
|0,400
10,430
|0,450
|0,480
|0,500
|0,520
|0,550
|0,570
|0,590
|0,610
|0,630
|0,650
|0,670
|0,690
|0,700
|0,720
|0,740
|0,750
|0,770
|0,790
|0,800
|0,820
|0,830

|0,850

53,10

| 79,64

|119,47
| 152,65
|179,20
| 205,75
| 225,66
| 245,57
| 265,48
| 285,39
| 298,67
|318,58
|331,85
|345,13
|365,04
|378,31
|391,58
| 404,86
|418,13
|431,41
| 444,68
|457,95
| 464,59
|477,87
|491,14
|497,78
|511,05
|524,32
|530,96
|544,24
|550,87

|564,15

|0,100
|0,150
|0,220
|0,280
|0,330
|0,370
|0,410
10,450
|0,480
10,520
10,550
|0,580
10,600
10,630
|0,660
|0,680
|0,710
|0,730
|0,760
|0,780
|0,800
|0,820
|0,840
|0,870
|0,890
|0,910
10,930
|0,940
|0,960
|0,980
| 1,000

|1,020



627,62

1169,75 |

647,24

1180,99 |

666,85

1203,49 |

686,47

1225,98 |

706,08

1248,48 |

725,69

1259,73 |

745,31

1282,22 |

764,92

1293,47 |

784,54

1315,96 |

804,15

1338,46 |

829,76

1349,71 |

843,38

1372,20 |

862,99

1383,45 |

882,60

1405,94 |

902,22

1417,19 |

921,83

1439,69 |

941,44

1450,93 |

961,06

1473,43 |

980,67

1484,68
1019,90
1518,42
1059,12
1552,16
1098,35
1585,90
1137,58
1608,40
1176,80
1642,14
1216,03
1664,64
1255,26
1698,38
1294,48
1732,12
1333,71
1754,62
1372,94
1788,36
141216
1810,86
1451,39
1833,35
1490,62
1867,09

10,630
|0,640
|0,650
|0,660
10,670
|0,680
10,690
|0,700
|0,710
|0,720
10,730
|0,740
|0,750
|0,760
|0,770
|0,770
|0,780
|0,790
|0,800
0,820
0,840
0,850
0,870
0,890
0,900
0,920
0,930
0,950
0,970
0,980
1,000

1,010

| 166,65 |0,720
|169,30 |0,730
|171,94 0,750
|174,59 0,760
|177,23 0,770
|179,88 0,780
|182,53 0,790
|185,17 |0,800
|187,82 0,820
| 190,46 |0,830
|193,11 |0,840
|195,75 0,850
| 198,40 |0,860
|201,04 0,870
|203,69 |0,880
|203,69 0,890
|206,33 0,900
|208,98 0,910
|211,62 0,920
|216,91 |0,940
|222,20 0,960
|224,85 0,980
|230,14 |1,000
|235,43 |1,020
|238,08 |1,040
|243,37 |1,060
|246,01 |1,080
|251,30 |1,090
|256,59 |1,110
|259,24 |1,130
|264,53 |1,140

|267,17 |1,160

| 284,28
| 288,22
| 296,12
|300,07
|304,02
|307,97
|311,91
|315,86
|323,76
|327,71
|331,65
|335,60
|339,55
|343,50
|347,45
|351,40
| 355,34
|359,29
363,24
|371,14
|379,03
|386,93
|394,83
|402,72
|410,62
|418,52
|426,41
|430,36
| 438,26
| 446,15
| 450,10

| 458,00

|0,80
|0,82
|0,83
|0,85
|0,86
|0,87
|0,88
|0,90
|0,91
|0,92
|0,93
|0,95
|0,96
|0,97
|0,98
|0,99
|1,01
|1,02
|1,03
|1,05
|1,07
11,09
|1,12
|1,14
|1,16
|1,18
|1,20
|1,22
| 1,24
|1,26
|1,27

|1,29

|431,80
| 442,59
| 447,99
| 458,78
| 464,18
| 469,58
|474,98
| 485,77
|491,17
| 496,56
|501,96
|512,76
|518,15
|523,55
|528,95
|534,35
|545,14
|550,54
| 555,94
|566,73
|577,53
| 588,32
| 604,51
|615,31
|626,10
636,90
|647,65
| 658,49
|669,28
| 680,08
| 685,48

696,27

|0,860
|0,880
|0,890
|0,910
10,920
|0,940
|0,950
|0,960
|0,980
|0,990
| 1,000
|1,020
|1,030
| 1,040
| 1,060
|1,070
| 1,080
| 1,090
|1,100
11,130
|1,150
|1,170
|1,200
|1,220
| 1,240
|1,260
|1,280
|1,310
11,330
|1,350
|1,370

11,390

|570,78
| 584,06
|590,69
|603,97
|610,61
|623,88
630,52
|637,15
|650,43
|657,06
|663,70
|676,98
| 683,61
|690,25
| 703,52
|710,16
| 716,80
| 723,44
| 730,07
| 749,98
| 763,26
| 776,53
| 796,44
|809,72
|822,99
|836,26
|849,54
| 869,45
|882,72
| 896,00
|909,27

|922,55

| 1,040
| 1,050
|1,070
1,090
|1,110
|1,120
| 1,140
|1,150
|1,170
|1,190
| 1,200
|1,220
|1,230
| 1,250
| 1,260
| 1,280
|1,290
|1,310
|1,320
|1,350
|1,380
|1,410
|1,430
| 1,460
| 1,480
|1,510
|1,540
|1,560
|1,590
|1,610
|1,630

|1,660



1529,84
1889,59
1569,07
1912,08
1600,30
1945,83
1647,52
1968,32
1686,75
1990,82
1725,98
2013,31
1765,21
2047,05
1804,43
2069,55
1843,66
2092,04
1882,89
2114,54
1922,11
2137,03
1961,34
2159,53
2010,37
2193,27
2059,41
2215,77
2108,44
2249,51
2157,47
2272,01
2206,51
2305,75
2255,54
2328,24
2304,57
2361,99
2353,61
2384,48
2402,64
2406,98
2451,67
2440,72
2500,71
2463,21
2549,74
2485,71
2598,77
2519,45
2647,81
2541,95
2696,84
2564,44
2745,88
2586,94
279491
2609,43
2843,94
2643,17
2892,98
2665,67
2942,01
2688,16

1,030
1,040
1,050
1,070
1,080
1,100
1,110
1,120
1,140
1,150
1,160
1,170
1,190
1,210
1,220
1,240
1,250
1,270
1,280
1,300
1,310
1,330
1,340
1,360
1,370
1,380
1,400
1,410
1,430
1,440
1,450

1,470

|272,47
|275,11
|277,76
| 283,05
| 285,69
|290,98
|293,63
|296,27
|301,56
|304,21
|306,85
|309,50
|314,79
|320,08
|322,73
|328,02
330,66
|335,95
| 338,60
| 343,89
|346,53
|351,82
|354,47
|359,76
|362,41
| 365,05
|370,34
|372,99
|378,28
|380,92
|383,57

| 388,86

|1,180
|1,190
|1,210
|1,230
| 1,240
| 1,260
|1,270
|1,290
|1,300
11,320
11,330
|1,350
|1,370
11,390
| 1,400
|1,420
| 1,440
| 1,460
|1,470
1,490
|1,510
|1,520
|1,540
|1,560
|1,570
|1,590
|1,600
|1,620
|1,640
|1,650
|1,670

| 1,680

| 465,90
| 469,84
|477,74
| 485,64
| 489,59
| 497,48
|501,43
|509,33
|513,28
|521,17
|525,12
533,02
| 540,91
| 548,81
|552,76
|560,65
|568,55
|576,45
|580,40
|588,29
|596,19
|600,14
| 608,09
|615,93
|619,88
|627,78
|631,72
639,62
|647,52
|651,46
|659,36

|663,31

|1,31
|1,33
|1,35
|1,37
|1,38
|1,40
| 1,42
|1,43
| 1,45
| 1,47
| 1,48
|1,50
|1,52
| 1,54
|1,56
|1,58
| 1,60
|1,62
| 1,64
|1,66
|1,68
|1,69
|1,71
|1,73
|1,75
|1,77
|1,78
|1,80
|1,82
| 1,84
|1,85

|1,87

| 707,07
|717,86
| 728,66
| 739,45
| 744,85
| 755,64
| 766,44
| 771,83
| 782,63
| 793,42
| 798,82
|809,62
|820,41
|831,21
| 842,00
|852,80
| 863,59
|874,39
| 885,18
| 895,98
|906,77
|912,17
|922,96
|933,76
| 944,55
| 955,35
|960,75
|971,54
|982,34
|993,13

|998,53

|1,410
|1,430
| 1,450
| 1,460
| 1,480
| 1,500
|1,520
| 1,540
| 1,560
|1,570
| 1,590
|1,610
|1,630
| 1,650
|1,670
|1,700
|1,720
|1,740
|1,760
|1,780
| 1,800
|1,820
| 1,840
| 1,860
|1,870
| 1,890
|1,910
|1,930
| 1,950
|1,970

| 1,990

|1009,32 |2,000

|935,82

|949,09

|962,37

|969,00

|982,28

|995,55

| 1008,83
|1022,10
|1035,38
| 1042,01
| 1055,29
| 1068,56
| 1081,83
| 1095,11
|1108,38
| 1128,29
|1141,57
| 1154,84
|1168,12
|1181,39
|1194,66
| 1207,94
|1221,21
| 1234,49
|1241,12
| 1254,40
|1267,67
| 1280,94
| 1294,22
| 1307,49
|1320,77

|1327,40

|1,680
|1,700
|1,730
|1,750
|1,770
|1,790
|1,820
|1,840
|1,860
|1,880
|1,900
11,920
|1,950
11,970
|2,000
12,020
|2,050
|2,070
|2,100
12,120
|2,140
|2,170
12,190
|2,210
| 2,240
|2,260
|2,280
12,300
12,320
|2,350
|2,370

12,390



2991,04
2710,66
3040,08
2733,15
3089,11
2755,65
3138,14
2778,15
3187,18
2800,64
3236,21
2823,14
3285,24
2845,63
3334,28
2868,13
3383,31
2890,62
3432,34
2913,12
3481,38
2935,61
3530,41
2958,11
3579,44
2980,60
3628,48
3003,10
3677,51
3025,59
3726,55
3048,09
3775,58
3070,58
3824,61
3093,08
3873,65
3115,57
3922,68
3138,07
4020,75
3171,81
4118,81
3216,80
4216,88
3261,79
4314,95
3295,53
4413,01
3340,52
4511,08
3374,27
4609,15

1,480
1,490
1,510
1,520
1,530
1,540
1,560
1,570
1,580
1,590
1,610
1,620
1,630
1,640
1,660
1,670
1,680
1,690
1,700
1,710
1,740
1,760
1,780
1,810
1,830

1,850

1,870
4707,22 |1,890
4805,28 |1,910
4903,35 |1,930
5001,42 |1,960

5099,48 |1,980

|391,50 |1,700

|394,15 |1,710
|399,44 |1,730
|402,08 | 1,740
| 404,73 |1,760
|407,38 |1,770
|412,67 |1,790
|415,31 |1,800
|417,96 |1,810
|420,60 |1,830
|425,89 |1,840
|428,54 |1,860
|431,18 |1,870
|433,83 |1,880
|439,12 |1,900
|441,76 1,910
|444,41 1,920
|447,05 |1,940
|449,70 |1,950
|452,35 |1,960
|460,28 |1,990
| 465,57 |2,020
|470,86 |2,040
|478,80 |2,070
| 484,09 |2,090
|489,38 |2,120
| 494,67 |2,140
|499,96 |2,170
|505,25 |2,190
|510,54 |2,220
|518,48 |2,240

|523,77 |2,260

|671,21
|675,15
| 683,05
| 687,00
| 694,90
|698,84
| 706,74
| 710,69
| 714,64
| 722,53
| 726,48
| 734,38
| 738,33
| 742,28
| 750,17
| 754,12
| 758,07
| 765,96
| 769,91
| 773,86
| 785,71
| 795,55
| 805,45
|817,29
|825,19
|837,03

|844,93

| 856,78

| 864,67

|876,52

| 884,41

|892,31

|1,89
|1,90
|1,92
|1,94
|1,95
|1,97
|1,98
|2,00
|2,02
|2,03
|2,05
|32,06
|2,08
|2,09
|2,11
|2,12
|2,14
|2,15
|2,17
|2,18
|2,22
|2,24
|2,27
12,30
|2,33
|2,35

|2,38

|2,41

|2,43

| 2,46

| 2,49

|2,51

|1020,12 |2,020
|1025,51 |2,040
|1036,31 |2,060 |1367,23
|1047,10 |2,070  |1373,86
|1052,50 |2,090
|1063,30 [2,110  |1400,41
|1068,69 [2,130  |1413,69
|1079,49 |2,140  |1420,32
|1090,28 |2,160
|1095,68 |2,180  |1446,87
|1106,48 |2,190  |145351
|1111,87 [2,210  |1466,78
|1122,67 |2,230  |1480,06
|1128,07 |2,240  |1486,69
|1138,86 |2,260  |1499,97
|1144,26 |2,280
|1155,05 2,290 |1519,88
|1160,45 |2,310 |1533,15
|1171,25 [2,320  |1539,79
|1176,64 |2,340  |1553,06
|1192,84 |2,370  |1572,97
|1209,03 |2,400 |1592,88
|1225,22 |2,430
|1241,41 |2,460 |1632,71
|1257,60 |2,490
|1268,40 |2,520
|1284,59 |2,550 |1692,44 |
|1300,78 |2,580 |1712,35 |
|1311,58 |2,610 |1732,26 |
|1327,77 |2,640 |1752,17 |
|1343,96 |2,660 |1765,45 |
|1354,76 |2,690 |1785,36 |

|1340,68 |2,410

|1353,95 |2,430

| 2,450

|2,470

|1387,14 |2,490

|2,510
|2,530

|2,550

|1433,60 |2,570

|2,590
12,610
12,630
|2,650
|2,670

12,690

|1513,24 |2,710

|2,730
|2,750
|2,770
|2,790
|2,820

|2,860

|1612,80 |2,900

12,930

|1652,62 |2,970

|1672,53 |3,000



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 |183845 | |
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 | |
578595 [2,120 |560,80 |2,420 |95548 [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 | |
5082,09 2,150 |568,74 |2,470 |97522 |2,74  |147890 |2,930 |1944,65 | |
6080,15 |2,170 |574,03 [2,490 |983,12 [2,76  |1489,69 |2,960 |1964,56 | |
617822 [2,190 |579,32 |2,510 |991,02 [2,79  |1505,89 |2,980 |1977,83 | |
6276,29 [2,210 |584,61 |2,530 |99891 [2,81  |1516,68 |3,000 |1991,11 | |
6374,35 |2,230 |589,90 |2,550 |1006,81 |2,83  |1527,48 | | | |
6472,42 |2,250 |595,19 |2,570 |1014,71 |2,86  |1543,67 | | | |
6570,49 |2,270 |600,48 |2,590 |1022,60 |2,88  |1554,46 | | | |
666856 |2,280 |603,13 2,610 |1030,50 [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 |104629 |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 | | | |
715890 [2,370 |626,93 |2,720 |107393 [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 |64545 |2,790 |1101,57 | | | | | |
764923 |2,460 |650,74 |2,810 |1109,46 | | | | | |
774729 |2,480 |656,03 |2,830 |1117,36 | | | | | |
784536 |2,490 |658,68 2,850 |1125,26 | | | | | |
] ] ] ] ] ] ]
1

MpunoxeHne B



COEOVMHUTEIBbHBLIE OETAIW ONTA MOHTAXA CUCTEM

Tabnvuya B.1

CoeguHuTenbHbIE AeTanu AN MOHTaxa cuctemM
13 meTannononumepHsix Tpy6 no TY 2248-001-29325094-97,
TY 2248-004-07629379-97

N HauMeHOBaHME M BCKU3 IeTalu PasMepr, OOVM, MM
m. I
1 CoeamHeHMe C OOXMMHONM Ialikom 1/2 x 1216
3/4 x 1620
PUCYHOK 1 x 2025
2 CoeamHeHMe MepexoIHoe C oBxMMHOM ramkoi |[1/2 x 1014
U OBXMMHEIM KOJIbILIOM 3/4 x 1216
1 x1620
PUCYHOK
3 CoemmHEeHME C OOXMMHOM TaliKol M22 x 1,5/10-14
IJI8 TepMOPeryJaTOPOB M22 x1,5/12-16
M24 x 1,5/12-16
PUCYHOK G3/4 x10-14
G3/4 x12-16
4 Talika HakuOHasd JaTyHHasd 1014 x 3/8
1216 x 1/2
PUCYHOK 1620 x 3/4
2025 x1
5 YronbHuK H 1/2
3/4
PUCYHOK
MpogomkeHne Tabnuubl B.1
N HamMmeHOBaHME M 3CKU3 OeTajiu PasmMepsl, IoOVM, MM
m. I
6 YronebHUK B 1/2
3/4
PUCYHOK
7 YronsHuk H-B 1/2
3/4
PUCYHOK 1
8 YCTaHOBOYHLI yT'OJIbHUK 1/2
PUCYHOK
9 Tpoitauk H 1/2
3/4
PUCYHOK 1
10 TPOMHMUK [IepexonHOoM H 1 x34 x1




PUCYHOK

11 TpoitHuk B 1/2
3/4
PUCYHOK
MpogomnxeHune Tabnuupbl B.1
N HavMeHOBaHME U BCKU3 IeTaju PasMepH, OOMM, MM
m. o
12 TpOMHMK NepexonHol H- B- H 314 x1/2 x3/4
PUCYHOK
13 TPOMHUK IIJIOCKMI C KpPEeIJIeHMEM 1/2
PUCYHOK
14 TPOMHMUK YTJIOBOM C KpPEIJIeHMEM 1/2
PUCYHOK
15 KpecToBrHA nepexonHasd 34 x1/2
1 x3/4
PUCYHOK
16 Hunnesr H 1/2
3/4
PUCYHOK 1
17 Hunnener nepexomnHol 1/2 x3/4
34 x1
PUCYHOK
MpogonxeHune Tabnuupbl B.1
N HavMeHOBaAHME U BCKU3 IeTaju PasMepH, OOMM, MM
. o
18 MydTa 1/2
3/4
PUCYHOK 1
19 llepexonuuk H- B 1/2
3/4
PUCYHOK 1
20 [lepexOoOHUK NepexonHoi H- B 1/2 x 3/4
34 x1
PUCYHOK
21 Sargymka H 1/2
3/4
PUCYHOK 1
22 Bargymka B 1/2
3/4




PUCYHOK 1

Pacrnpenenmnress Gl-2 x1/2

PUCYHOK

OkoH4aHue Tabnuubl B.1

HauMeHOBaHME UM BCKU3 OeTajlu PaBMepr, ,HIOIZM, MM

KonyexTop R2
R3
PUCYHOK R4
R5
R6
R7
R8
R9
R10
R11
R12

dUKCaTOP IJIAaCTMACCOBEI OIMHAPHEIM 10- 14
12 -16
PUCYHOK 16 - 20
20-25

dyKCaTOpP IJIaCTMAaCCOBEIM OBOMHONI 20-25

PUCYHOK

Tabnvuya B.2

CopTtameHT douTtuHro "METAIMOJT", BbInyCKaeMbix
TOO HIMMN "BnagB34"

HamMeHOBaHME U BCKU3 Pa3MepH, MM, IONM
neTanm
A B C cl a ¢)
Kosieno
PUCYHOK

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

15 15 33,2 (332 |29 29

20 20 38 38 35 35

26 26 46,5 (46,5 |43 43

32 32 62 62 56 56

40 40 67 67 63,5 63,5



KojileHO C BHYyTpPeHHeM
pes3bpbont

PUCYHOK

12 1/2 31,2 (22 25 26,8

15 1/2 33,2 |24 29 26,8

20 1/2 38 23 35 26,8

20 3/4 38 23 35 31,7

20 1 40 24 35 37,8

26 1 46,5 (30 43 37,8

32 5/4 62 37 56 50,8

40 3/2 67 48 63,5 |58,5

KoJjieHO C BHYTpeHHeN
pes3bbol yIOJIMHEHHOE

PUCYHOK
12 1/2 31,2 37 25 26,8
15 1/2 33,2 42,0 29 26,8
MpogomkeHne Tabnuubl B.2
HamMmeHOBaHME M B3CKU3 PasmMeps, MM, IOUM
neTanm
A B C cl a 6
MydTa
PUCYHOK
12 12 38,8 |- 25 25
15 15 39,8 - 29 29
20 20 44,0 - 35 35
26 26 51,0 |- 43 43
32 32 60,0 - 56 56
40 40 80,0 |- 63,5 (63,5
MydTa C BHYTPEHHEU
pe3bbon




PUCYHOK
12 1/2 354 |- 25 21,9
15 1/2 359 |- 29 26,8
15 3/4 36,9 |- 29 31,7
20 3/4 38,0 |- 35 31,7
20 1 435 |- 35 37,8
26 1 475 |- 43 37,8
32 5/4 575 |- 56 50,8
40 3/2 77,0 |- 63,5 |58,5
MydTa C HapyXHOM pe3bboM
PUCYHOK
12 1/2 375 |- 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 44,5 |- 35 37,8
26 1 47,5 |- 43 37,8
32 5/4 535 |- 56 50,8
40 3/2 68,5 |- 63,5 58,5
MpogonxeHune Tabnuupbl B.2
HauMeHOBaHME U 3DCKU3 PasMeph, MM, OOMM
neTanu
A B C cl a o
BarnylkKa
PUCYHOK
12 - 255 |- 25 21,9
15 - 26,0 |- 29 26,8
20 - 270 |- 35 31,7
Mybra- nepexonHmK




PUCYHOK
12 15 40,8 |- 25 29
20 15 424 |- 35 29
26 15 440 |- 43 29
26 20 46,0 |- 43 35
32 20 49,0 |- 56 35
32 26 55,0 |- 56 43
40 15 57,0 |- 63,5 |29
40 20 71,0 |- 63,5 |35
40 26 750 |- 63,5 |43
40 32 77,0 |- 63,5 |56
OkoH4yaHne Tabnuubl B.2
HammeHnoBaHMe PasMepH, MM, I0OUM
U DCKMU3 JeTaju
A | B B C cl a 6 B
TPOMHUK
PUCYHOK
12 |12 12 (62,4 |31,2 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 [125,0 |62,5 56 56 56
40 |40 40 |145 72,0 63,5 [63,5 (63,5
12 |12 15 [65,0 |31,0 25 25 29
15 (15 12 |62,0 |32,5 29 29 25
15 (15 20 |74,0 |350 29 29 35
20 (15 15 |70,0 |37,0 35 29 29
20 |20 12 |{70,0 |35,0 35 35 25
20 |20 15 |70,0 |35,0 35 35 29




26 |26 15 (76,5 |43,0 43 43 29
26 (26 20 (81,0 |43,0 43 43 35
32 |32 20 |100,5 |50,5 56 56 35
32 |32 26 |108,0 |56,0 56 56 43
40 |40 32 [130,0 |65,0 63,5 |63,5 |56

10 TPOMHUK

C BHYTPEHHEMN
pes3bpbon
PUCYHOK
12 |12 1/2 162,4 |22 25 25 -
15 (15 1/2 |64 21 29 29 -
15 (15 1/2 |64 31 29 29 -
20 (20 3/4 |80 24 35 35 -
20 |20 1 88 29 35 35 -
26 |26 1 93 31,5 43 43 -
40 |40 1/2 110 38 63,5 |63,5 |-
40 |40 3/4 1120 43 63,5 (63,5 |-
40 |40 1 125 50 63,5 |63,5 |-
40 |40 5/4 1130 60 63,5 (63,5 |-
40 |40 3/2 140 70 63,5 (63,5 |-
lpnmeuanmsa. 1. duTmHIM Ona TpyO® BHYTPEHHMM IOMaMeTpoM OoJiblle
32 MM MOTYT OBITH BHIIOJIHEHH M3 UyID'yHa, [IOKPETOTO TebJIOHOM.
2. CopTaMeHT QUTMHTOB IOJis TPpy® BHYTPEHHMM IOMaMeTpoM OoJjblle
40 MM crnenmyeT yTouHuUTh, B TOO HIN" BramB21"

CNEUWANBbHBLIE COEANHUTESNBHBIE OETAIN

MpunoxeHue I

Tabnuua .1

COpTaMeHT coeguHUTENbHbIX geTanen ans MeTannonofiMuMepHbIX

Tpy6 no TY 2248-004-07629379-97

B MummmmmmMeTpax

neTajm

HamvMeHOBaHME M 3CKU3

Mac-

ca, I

HaszHaueHue




CoemmHenue mryuepHoe |16 |[G1/2-B |42 (60 llpumeHseTcda B Ha-
C HaAKMIHOM T'alKOM U IIOPHBIX CHUCTEeMax C
OOXMMHOM BTYJIKOM TeMInepaTypoi BOXEH
0o 90°C wu masise-
PUCYHOK umeM pmo 1l Mla mns
IPUCOEOVHEHUS K
apMaType C HapyX-
HOM pe3bboi, K
OTONMUTEJILHEM IIPU-
BopaMm
Coemunenue uryuepsoe |16 |G1l/2-B |43 |48 To xe, s Opucoe-

C HaApyXHOM pesbbol
Y OOXMMHOM BTYJIKOM

PUCYHOK

IOVMHEeHUSA K MydTOBOMU
apMaType M CTaH-
ODapTHEIM GaCOHHBIM
JacTsaM C TPyOHOMU
pe3bpbont




