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BBepneHue

HacToswumin Ceog npaBun COAEPXUT NONOXEHNUS MO MPOEKTUPOBAHMIO U MOHTaXY CUCTEM BHYTPEHHEro BOAOMNPOBOAA
1 OTOMNSEHNS 34aHUI C UCMOoNb3oBaHeM Tpy6 u3 "clumMToro” nonmatuneHa (ganee - Tpyobl M3-C).

BbinonHeHve aTnx nomnoxeHun obecneunt cobnogeHve obsizaTenbHbiX TPeOOBaHUM K BHYTPEHHUM CUCTEMaM
BOAOCHAbOXeHMs U OTonneHus ¢ ucnonb3oBaHvem Tpyo [M3-C, yctaHoBneHHbIx aencreyrowmmu CHwull 2.04.01-85*
"BHYTpeHHMIA BogonpoBod W KaHanu3auusa 3gaHui” u CHull  41-01-2003 "OTonneHue, BeHTUNSUMSA W
KOHAULIMOHUPOBaHMe".

B CBope npaBun npvseaeHbl: coptameHT Tpyb M3-C; cnocob ux coeanHeHUs ¢ NoMoLLbio feTarnei KoMNpeccuoHHOro
TWMNa; PacCMOTPEHbl BOMPOCHI MPOEKTUPOBaHUS M MOHTaXa W3 HUX BHYTPEHHUX CETEN XOJIOOHOrO W ropsiyero
BOJOCHabXeHUs1 1 oTonneHust. MpaBuna Takke BKIOYaoT: METOAb! FMAPaBNMYECKOro pacyeTa; npasuna xpaHeHus Tpy6;
MOHTaX 1 UCTIbITaHWsi TPYGONPOBOAOB U TEXHUKY 6E30MaCHOCTU NP UX BbINOINHEHUN.

Mpu paspabotke CBoga npaBun y4yTeHbl MOMOXEHUsI Ccregyrwmx AokymeHTtoB: TP 139-03 "TexHuyeckune
pekomMeHZaLmMn Mo NPOEKTUPOBaHMIO N MOHTaXy CMCTEM BHYTPEHHEro BOAOMPOBOAA 34aHWN C MCMOMb30BaHWeM Tpyo u3
cwwutoro nonuatuneHa (M3-C)", pacyeT aKkcnnyaTauuMoHHbIX xapakTepuctuk Tpyd no FOCT P 52134-2003 "Tpy6bl
HanopHble U3 TEPMONMACTOB W COeAUHUTENbHbIE AeTany K HUM Ana cucteM BogocHabxeHusi n otonneHus. Obwwne
TexHudeckne ycnosus", TY 2248-001-50151359-2000 "TpyObl HanopHble M3 CLUATOrO MONMUITWUNEHA Ans CaHUTapHO-
TexHudecknx cuctem" n TY 2248-039-00284581-99 "TpyObl HANOPHbIE U3 CLUMTOrO MONUITUINEHA ANS CUCTEM XONOLHOro
1 ropsiyero BogoCHabXeHns 1 oTonmnexHms".

B paspabotke CBoga npaBun npuvHumanu ydactue: B.A.YcTioros, a-p TexH. Hayk B.®.KopoBskoB, kaHA. TEXH. Hayk

A.B.Cnagkos, B.J1.MaBnoB, kaHa. TexH. Hayk A.A.OtctasHoB (YT "HNNMocctpoir"), H.B.Beccenn (OOO "BAH.TYBO
Mnoc"), B.N.Unbuney, (OO0 "BAH.TYBO"), B.A.lyxapes (PI'Y ®LIC), J1.C.Bacunbesa (Prymn LIHC).

1 O6nacTtb NnpMMeHeHus



Hactoawwmin Csog npaBun pacnpoCTPaHAETCs Ha NPOEKTUPOBaHWE WU MOHTaX BHYTPEHHUX CMUCTEM XOSOOHOMo U
ropsiyero (c TemnepaTtypoii go 75 °C) BogocHabxeHusl, oTonneHus (¢ Temnepartypon TennoHocutens o 95 °C) n cuctem
HanombHOro oTonneHns (c TemnepaTtypon TenmoHocutens Ao 55 °C) xunbix M OOLWECTBEHHbIX 34aHWn C
ncnone3oBaHvemM Tpyb 13 "cumToro" nonuaTtuneHa (ganee - Tpyo6sl M3-C).

He nonyckaeTca npumeHsite TpyGbl M3-C B pa3gensHol CeT! NPOTMBONOXapHOTO BOAONPOBOAA.

2 HopmaTuBHbIe CCbINKK

B HacTosilwem CBoae npasBun NpuBeaAeHb! CChINKU Ha CeayoLmMe HOPMaTUBHbIE JOKYMEHTbI:
CHul 2.04.01-85* BHyTpeHHMI1 BOJONPOBOA M KaHanM3aums 30aHumn
CHwu 3.05.01-85 BHyTpeHHWE caHUTapHO-TEXHUYECKNE CUCTEMbI

CHwu 12-03-2001 BesonacHocTb Tpyaa B cTpoutenscree. Yactb 1. ObLme TpeboBaHms
CHul1 41-01-2003 OTonneHne, BEHTUNAUUS U KOHAMLMOHUPOBaHUE

CHwulM 41-03-2003 Tennosas nsonsuusa obopyaosaHusi u TpybonpoBogoB

CM 40-102-2000 [MpoeKkTMpOBaHME WU MOHTaX TPyOONpPOBOOOB CUCTEM BOLOCHAOXKEHUS M KaHanu3auuum u3
nonumMmepHbIx matepuanos. O6wume TpeboBaHus

FOCT 6357-81 OcHOBHble HOpPMbI B3auMo3ameHsieMocTu. Pe3bba TpyOHasi umnmHapudeckas

FOCT 11262-80 Nnactmacckl. MeToa UCNbITaHUSA Ha pacTsPKeHne

FOCT 24157-80 Tpy6bl n3 nnactmacc. Metoq onpeneneHnst CTOMKOCTY NMPU MOCTOSIHHOM BHYTPEHHEM AaBIeHUn
FOCT 27078-86 Tpy6bl U3 TepmonnactoB. MeToabl onpeaeneHus U3ameHeH1s anvHel Tpy6 nocne nporpesa

FOCT P 52134-2003 Tpy6bl HamopHble W3 TEPMOMMacToB W COeAUHUTENbHblE AeTanu K HUM Ansi cuctem
BoAocHabxeHusi n otonneHns. ObLune TeXHNYEeCKMe YCrnoBuSI.

3 Pacuyetmn npoeKkTupoBaHue BHyTpeHHero BOAOCHa6)KeHVI$I n otonneHuA 3.anm7|
3.1 O6wue TpeboBaHusA

3.1.1 Tpy6bl 1 coeauHUTENbHBbIE AETanM cnegyeT NPUMEHATb AS BCEX CUCTEM BOLOCHAGXEHWS U OTONNEHNs 34aHUI
npy YCMOBUW CKPLITOW MPOKNafkvM B MIUHTYycax, LWTpobax, waxTax, kaHanax v npu 3amoHonuuuMBaHuu. [onyckaeTcs
OTKpbITas Nnpoknaaka noABOAOK K CaHUTapHO-TEXHUYECKUM Npubopam TpyGoi M3-C.

MpumeyvaHue - OTKpbITas Npoknajgka BHYTPEHHero Bogonposoaa us Tpy6 M3-C ponyckaeTcs B NPOU3BOACTBEHHBIX U
CKMafCKUX MOMELLEHUsIX, a Takke B TEXHUYECKMX dTaxax, dephakax W nofparnax, B MecTax, [4e WCKIoYaloTcs KX
MexaHU4ecKoe NMoBpexaeHne U BO34eNCTBUE YIbTPaoneToBOro U3nyyeHus.

3.1.2 HanopHble Tpy6bl M3-C ¢ naTyHHbIMU COEAMHUTENBHBLIMU AETansMU criegyeT NPUMEHSITb NPU NPOEKTUPOBaHUM
U MOHTaxe:

- CUCTEM BHYTPEHHEro XO3AWCTBEHHO-MUTLEBOTO BOJOCHAbXeHWs ¢ TemnepaTypon Boabl Ao 20 °C u pabounm
naenexuem: cepumn S6,3 (SDR 13,6) - no 1,0 MMa; S5 (SDR 11) - go 1,25 Mrla; cepumn S4 (SDR 9) - no 1,6 Mla, npu
cpoke crny6bl He MeHee 50 ner;

- CUCTEM BHYTPEHHEro XO3\WCTBEHHO-MUTLEBOTO BOOOCHAOXeHWs C TemnepaTypon Boabl Ao 75 °C u pabounm
paenexnem: S5 (SDR 11) - go 0,6 MMNa; cepum S3,2 (SDR 7,4) u S2,5 (SDR 6) - go 1,0 MIMa, npu cpoke criyxbbl He
MeHee 25 ner;

- CMCTEM OTOMMeHns ¢ Temnepartypoi Bogbl Ao 95 °C u paboumum gaeneHnem cepum S3,2 (SDR 7,4) n S2,5 (SDR 6) -
no 1,0 MlMa, npu cpoke cnyxbbl He MeHee 25 ner.



OCHOBHbl€e nokasaTtenu MaTtepuana pr6 npmeeneHbl B NPUNOXEHUN A.

3.1.3 Tpybbl Lenecoobpa3Ho NPUMEHSATb AN CUCTEM HaMoSIbHOrO OTOMMEHMSA (C TeMnepaTypomn TEeMnoOHOCUTENS He
Bbilwe 55 °C) B koMOWHaumMm € HarpeBaTenbHbIMW npubopamu (paguatopamu, KOHBEKTOpamu) WnM C CUCTEMOW
KOHAMLIMOHMPOBaHUS BO3ayXa.

3.1.4 Tpybbl AnA cucteM OTOMMEHUSA OOMKHbI UMETb aHTUAMM(AY3NOHHBIA CNoW AN 3aWwmTbl OT NPOHWKHOBEHUS
Kucropoga.

3.1.5 Hanoprle pr6bl N NaTyHHble coeauHUTEeNnbHble aeTann OOJKHbl UMETb CepTM(bVIKaTbI COOTBETCTBUA U
TMIMEeHN4YeCcKne 3aKrn4eHnAa opraHoB caHannagHaasopa MVIHSJJ.paBa Poccn 0 BO3MOXHOCTM WMX WCMOSb30BaHUS B
cUCTEMAaXx X03ANCTBEHHO-NUTLEBOIO BOAOCHAOXEHMS.

3.1.6 TMpu NpoeKTMpoBaHUM BHYTPEHHEro BOAOMNPOBOAA MOJITAXHOE MPUCOEOMHEHWE K CTOSIkaM PEeKOMeHAyeTcst

BbINONMHATb Yepe3 pacnpenennternbHble KONMNEeKTOopPbI. Pacnpe/.'l,enmeanble KOJIMEeKTOpPbl YCTaHaBNMBAKOT B KBAPTUPE Ha
OTBETBJIEHNAX OT CTOAKOB MOCI1€ 3arnoOpHbIX yCTpOVICTB, (bI/IJ'IprOB, BOOOMEPOB U KBAPTUPHbLIX PErynaTopoB OaBleHUA

(KP).

3.1.7 B cucteme oTonneHust criefyeT npefycMatpvBaTb NpuGOpbI aBTOMaTUYECKOrO PErynupoBaHusl nNapaMeTpoB
TennoHocuTens (TemnepaTtypbl ¥ AaBneHust).

3.1.8 Pacuet TennoBsoro noTtoka cuctem otonneHus us M3-C Tpy6 cnegyeT onpegensts B cooTBeTcTBUM cO CHul 41-
01.

3.1.9 TpybonpoBoabl cuctem BOOOCHAGXKEHWST U OTOMMEHUS He LOIMKHbI MPUMbIKATh BMIOTHYH K MOBEPXHOCTSAM
CTpOUTENBHbBIX KOHCTPYKUMIA. PaccTtosHue B cBETY Mexay TpybamMu 1 CTPOUTENBHBIMU KOHCTPYKUMAMW LOIMKHO ObiTh HE
meHee 20 MMm.

3.1.10 Tennousonsaums TpybonpoBOoAOB BOAOCHAOXKEHUS W OTOMNMEHWS BbINOMHAETCA B COOTBETCTBUM C
TpeboBaHnamu CHwulM 41-03. MNoaBoaku K caHUTapHO-TEXHUYECKMM Npnbopam AonycKaeTcs He 30NnpoBaTh.

3.2 Tpy6bl u pbacoHHbIe geTanu

3.2.1 Tpy6bl M3-C nsrotaBnneaioT METOAOM HEMPEPLIBHOW IKCTPY3NM Ha OCHOBE MOMMITUIEHA BbICOKOW NIIOTHOCTM C
pobaBneHvem katanusaropa.

OcHoBHble nokasaTeny CBOWCTB TpyO NpvBedeHbl B CPaBOYHOM NpUoxeHun A.
3.2.2 Pa3mepsl Tpy6 MN3-C B 3aBMCMMOCTY OT MX TUMNOB A0MmkHbI cooTBeTcTBOBaTh FOCT P 52134 1 gokymeHTam [1] n

[2]. NMpenenbHOe OTKNOHEHME NO TONLLMHE TPpyObl NpuBeaAeHo B Tabnuue 1.

Tabnuvua 1 - CopTameHT HanopHbIX Tpyb M3-C

Hapy>Hbin Cepus Tpy6
anametp & , MM

S6,3 (SDR13,6) | S5 (SDR 11) S4 (SDR9) | S3,2(SDR7,4)| S2,5(SDR6)

TonLuHa cTeHku TpyGhl, MM

HOMMU- npen. HOMMU- npen. HOMMU- npen. HOMMU- npen. HOMMU- npen. HOMMU- npen.
HamnbHbIN | OTKMO- | HaNbHasi | OTKMO- | HaNbHAasi | OTKNO- | HafbHas | OTKMO- | HanbHas | OTKIIO- | HaNbHasi | OTKIO-

HeHune HeHune HeHune HeHune HeHune HeHune
12 +0,3 - - 1,3 +0,4 1,4 +0,4 1,7 +0,4 2,0 +0,4
15 +0,3 - - - - - - 2,0 +0,5 2,5 +0,5

16 +0,3 1.3 +0,4 1,5 +0,4 1.8 +0,4 2,2 +0,5 2,7 +0,5

18 +0,3 - - 1.7 +0,4 2,0 +0,4 25 +0,5 3,1 +0,6

20 +0,3 1,5 +0,4 1,9 +0,4 2,3 +0,5 2,8 +0,5 3,4 +0,6




22 +0,3 - - 2,0 +0,5 25 +0,5 3,0 +0,6 3,8 +0,6

25 +0,3 1,9 +0,4 23 +0,5 2,8 +0,5 3,5 +0,6 4,2 +0,7

32 +0,3 2,4 +0,5 2,9 +0,5 3,6 +0,6 4,4 +0,7 54 +0,8

40 +0,4 3,0 +0,5 3,7 +0,6 4,5 +0,7 55 +0,8 6,7 +0,9

50 +0,5 3,7 +0,5 4,6 +0,7 5,6 +0,8 6,9 +0,9 8,3 +1,1

63 +0,6 4,7 +0,7 5,8 +0,8 7.1 +1,0 8,6 +1,1 10,5 +1,3

75 +0,7 5,6 +0,8 6,8 +0,9 8.4 +1,1 10,3 +1,2 12,5 +1,5

90 +0,9 6,7 +0,9 8,2 +1,1 10,1 +1,3 12,3 +1,5 15,0 +1,7

110 +1,0 8,1 +1,1 10,0 +1,2 12,3 +1,5 15,1 +1,8 18,3 +2,1

3.3 CoeauHuTenbHbIE aeTanu

3.3.1 [Ona MoHTaxa pr6 NPUMEHAIKOT JNaTyHHble COeAUMHUTENbHble OeTalln KOMMNPECCUMOHHOIoO C pa3pe3HbiM
OOXXMMHbIM KOSbLIOM, npeccoBoro (C Hanpeccosquoﬁ FMJ'IbSOVI) TNNOB U N3 NONTUMEPHbIX MaTepuanos.

3.3.2 [JonyckaeTca ucrnornb3oBaHWe ApYrux TUNOB COeAUHEHUs AeTarnel ¢ Tpyb6amu, yaoBneTBopsioLmMx TpeGoBaHuo
3.3.1.

3.3.3 CoenunHnTenbHble AeTanu 1 NPoOYHOCTb UX COEAMHEHUS ¢ TPyOOI AOMmMKHbI BbiTb paccynTaHbl HA HOMUHAINBHOE
nasneHune He meHee 1,5 MIla.

3.4 'mppaBnuyeckui pacyeT cucTeM BoAOCHabxeHus

3.4.1 MNpu ruapaBnUYeckoM pacveTe TpyGOMpPOBOAOB FOpSiYEro U XONOAHOrO BoAoCHaGXKEeHWs onpedensitoT notepu
Haropa B Tpybax, coequHUTENbHBIX AeTarnsix, B Mectax moBOpOTOB U M3MEHeHUs AuameTpa Tpybonposoaa.

3.4.2 PacyeT HeobXxoaMMOoro ruapaBnmnyeckoro Harnopa cnegyet npov3soaunTb no metoauke CI40-102.

3.4.3 BenuunHy noTtepb Hanopa MM Ha y4yacTke TpybonpoBoaa criegyeT onpeaenstb no opmyne
e
AH = Li+—3&;, 1)
2g
rae .L - pacquHaﬂ AnnHa yLIaCTKa, M;

;- noTepu Hanopa, Bbi3BaHHbIE rMApPaBiIMYECKUM COonpoTmnBneHnemMm eanHnubl OnnHbl pr6bl;

I - cpeHsas cKopoCTb ABWKEHNS BOAbI, M/C;

2
£ - yckopeHue cBo6OAHOIO NafeHus, pasHoe 9,8 m/c ™;
2B - cymma KoO(D(ULMEHTOB [MOPABMMYECKUX COMPOTUBIEHWA COEAMHUTENbHLIX [AETaneil W 3anopHo-
perynvpyoLLeii apMaTypsi.

3.4.4 Mpwu npoBeeHUN NPUBTIVIKEHHBIX TMAPABINYECKUX PACYETOB MO ONPEAENEHUIO TMAPaBNUYECKUX CONPOTUBIIEHN
Tpy6 i cnepyeT nonb3oBaTbCsl HOMOrpammamu, NPUBEAEHHBIMM B NPUMoXeHusx B 1 B, cocTaBneHHbIMU AnA cucTeM
XOOAHOrO 1 ropsiyero BogocHabxeHusi npu cpefHux Temnepatypax 10 °C 1 60 °C cOOTBETCTBEHHO.

3.4.5 Mpu npoBegeHUM NPUGIIMIKEHHBIX TMOPABMNYECKMX PacYeTOB BHYTPEHHWUX BOZOMPOBOAHLIX CUCTEM BENUUUHY



noTepb Hamopa Ha MeCTHble COMPOTUBIIEHUS pekoMeHAyeTcs npuHumaTb paBHoW 30% BenuuMHbl OBLWMX MOTEpb B
Tpybax.

3.4.6 BenuuuHy noTepb Hanopa Ha MECTHble COMPOTUBMNEHVSI B COEAMHUTESbHBIX AeTansiX 1 3anopHO-perynmpytoLLen
apmaType criegyeT NpMHUMaTh Mo peKoOMeHAaLMsaM NpeanpUsTUA-U3roToBUTENEN.

3.5 'mppaBnuyeckum pac4yeT CUCTEM OTOMNIEHUSA

3.51 I'Ip|/| rmgpaBsnnMyeckomM pacyetTe nageHune aaslieHudA &P B CuUCTtemMe OoTonyieHna CKnaabiBaeTcAaA U3 notepb
AaBleHuna R Ha TpeHue no annHe pr60I'IpOBO,D,a f 1 NnoTepb AaBneHnA Z Ha npeoaosieHne MeCTHbIX COI'IpOTVIBJ'IeHVIﬁ

AP =RI+2 . 2)
3.5.2 MoTepun aasneHns &, Na/m, no anuHe MoxHo onpegenuTb No opmyne

W
2,

R 0%, 3)

roe . - kK03dULIMEHT CONPOTUBNEHMS MO ANVHE;

I - ckopocTb TeveHus Boapl, M/C;
d | - Pac4eTHbI AnameTp TpyGbl, M.

3.5.3 KoachMLMEHT CONpoTMBIEHNA MO ANWHE . criedyeT onpeaenaTts no dopmyne

E+1,312(2 —b]lg(3,7dpr3)
0,52
]\gREd:'u _1
e , 4
15(3.7d, 1 K,) X

roe .E:' - yncno nogobus PEXNMOB TEYEHUA BOAbI;

o —f
Ka - KOS(hULIMEHT SKBUBANEHTHOM LLIEPOXOBATOCTH, M, NpUHUMaeTcs pasHeiM 1,0:10 ~ Mm;

Ra ¢ - dhakTuyeckoe uncro PerHonbAaca.
3.5.4 PacyeTHblit anameTp Tpy6b! &f p CreayeT onpeaensTs no dopmyne
.:15'P =0502d, +5d, —45 - 2AT), (5)
roe ﬁfH - HapYXHbI AMameTp Tpybbl, M;
MH - [ONYCK Ha Hapy>XHbIN AnameTp Tpybbl, M;

& - TONLMHA CTeHKN TPYBbI, M;

M - gonyck Ha TOMWMHY CTeHKM Tpy6Bbl, M.

3.5.5 dakTnyeckoe vucno PenHonbaca Réqa onpegensieTcsa nNo oopmyne



dp¥

v

Ré‘@ = (6)

_ 2
rAe ¥; - KOS(PMULMEHT KMHEMaTWYECKOW BASKOCTM BOAbl, M~ /C, MPUHMMAETCA C y4eToM TemnepaTtypbl BoAbl
(Tabnuua 2).

Tabnvua 2
Temnepatypa soael, °C KoadhpuLMeHT KUHeMaTU4eCcKon BA3KOCTU BOAbI Vs , M z/c
40 0,66:10 "
%0 0,55:10 "
60 0,47-107°
70 0,41-107°
80 0,36:10~°
%0 0,32:10 7%

3.5.6 Yucno PenHonbaca REKB, COOTBETCTBYHOLLEE Hayany KBagpaTU4HOW o0Onactu  ruapaBfiM4ecKmx
CONpPOTMBMEHWI NpU TypOyNEeHTHOM ABWKEHMUN BOAbI, onpeaenseTcsa no dopmyne

500.:1"p
Epp = T

3

(7)

3.5.7 Yucno nogobus pexmmMoB TeueHns Boabl &£ onpeaensioT no opmyre

+]\gRé‘¢l

b=1
ERe. (8)

3.5.8 Npun npoBeaeHUN NPUBAMKEHHBIX MMAPAaBNNYECKUX PACHETOB MO ONpeAeneHnio NageHns AaBneHns], Bbl3BaHHOMO
rMapaBnnYecknM COnpoTUBIIEHMEM TPYD, criedyeT nonb3oBaTbCs HOMOrpamMmmamu (npunoxeHune M), paccyMTaHHbIMUK Ans
cpeaHen Temnepatypbl Bogel 80 °C.

3.5.9 Mpwu cpegHe TemnepaTtype TennoHocutens, otnudHon ot 80 °C, criegyeT yyecTb NMOMPaBOYHbIN KO3 DULNEHT
. (Tabnuua 3), paBHbIN

a=R IR, (9)

roe Rf - yOenbHas NuHeliHas NoTeps AaBMeHUs Npu cpeaHeil pacyeTHoN TemnepaType Boasl ¢, °C, u pacxoge F,
Ma/wm;

A - 3Hauenvne yaenbHo NuHeiiHoi noTepyu aaeneHust (npunoxenue ) npu £ = 80 °C 1 Npu Tom xe 3HadyeHnn
Ma/m.



Tabnuua 3

CpenHsia Temnepatypa 90 80 70 60 50 40
TennoHocutens B Tpybax, °C

KoahpumumeHT ¢ 0,98 1,0 1,02 1,05 1,08 1,11

3.5.10 Ona npuOnmKeHHbIX TMAPaBAMYECKUX pacyeToB CUCTEM OTOMMEHUs C wucnomnb3oBaHnem Tpyb [13-C u

COEANHUTENLHBIX NaTYHHLIX AeTaneil BEeNMUNHY NoTepu [aBneHust & peKOMEeHAYeTcsl NPUHUMAaTL paBHoi 30% obiueit
BEMUYMHbLI NOTEPb AaBreHus B Tpybax.

3.5.11 BenuunHy noTepy AaBMeHNs £ Ha COEAMHUTENbLHBIX AETAMNsSX U 3anopHO-perynupytoLLeit apmaType cneayeT
NpUHMMATL MO AaHHbIM NPEANPUSTUIA-U3rOTOBUTENEN.

3.6 KomneHcauus TeMnepaTypHbIX yANMHEHUIA Tpy6onpoBoaa. Onopbl U KpenseHus
3.6.1 KomneHcauusi TemnepaTypHbIX YANMHEHUA OOKHA OCYLLECTBNSTLCA, KaK MPaBumo, 3a CYET cCaMoKoMMeHcaLmum
OTAEerNbHbIX Yy4acTKoB TpyGonpoBoda: MOBOPOTOB, WM3rMGOB M T.4. ATO AOCTMraeTcsl MpaBWUNbHOW PaccTaHOBKOW

HenoABWXHbIX KPENNEHWUN, Aenamx TpyGonpoBo Ha He3aBUCMMbIe y4acTky, AedopMaLust KOTOPbIX BOCMIPUHMMAETCS
noBopoTamu TpyGonposoza.

3.6.2 YanuHerue yuacTka TpyGonposoga £i. , MM, Npu MakcuMarnsHoit TeMnepaType Boabl B TpyB6onpoBoae creayeT
onpenensitb No oopmyrne

AL =01504¢ (10)
roe L - pnuHa yyacTka paccuuThiBaeMoro Tpy6onposoaa, M;
M - pasHOCTb TemMnepaTyphl TEeNnoHOCUTENs NpY 3KCRyaTaLUun U MoHTaxe, °C.

MpumedaHie - 3Hak (+) unu (-) npu 4 ykasbiBaeT Ha yBenuueHne Unu ymeHbluenmne L .
3.6.3 Kpennenue Tpybonposogos u3 Tpy6 M3-C ocyLLecTBASIOT C y4ETOM fNIMHENHbIX TeMnepaTypHbIX YATMHEHWUI N NX
KOMMeHCMpYyoLLe CnoCOBHOCTY C MOMOLLbIO MOABWKHBIX M HEMOABWMXXHbBIX ONOp.

3.6.4 CpeacTBa kpenneHust JOMKHbI MMETb NMOBEPXHOCTM, UCKITHOHatoLLMe BO3MOXHOCTb MEXaHUYECKOTO NMOBPEXAEHNS
Tpy6. KpenneHusi He JOKHbI UMETb OCTPbIX KDOMOK U 3ayCEHLIEB.

3.6.5 Pa3vepbl xoMyToB, ¢hukcaTopoB, ckob [OIDKHbI CTPOro COOTBETCTBOBaTH AuameTpam Tpy6. MeTannuyeckue
KpenneHus: JOIMKHbI UMeTb NPOKNaAK1 U aHTUKOPPO3VOHHOE MOKPLITUE.

3.6.6 Ckonb3siliMe onopbl, pacrnonaraemele Mo AfnvHe TPyGONpoBoAa, AOIKHbI UMETb NPOKNafKky Mexay Tpyboid u
oropoW, koTopas 3aKnaablBaeTcs B KOHCTPYKLMIO ONOpbl B 3aBUCMMOCTY OT AnamMeTpa Tpy6bl.

3.6.7 PaccTtosiHue mMexay KpenneHusimu TpyG criegyeT NpuHUMaTh He Gonee ykasaHHoro B Tabnvue 4.

Tabnuua 4 - PaccTosHusa Mexay KpenneHusiMmu TpyGonposoaa

HapyHbln guametp PaccTosiHue mexay KpenneHusiMm Tpy6onpoBoAoB, MM
TpyObl, MM
ropu3oHTanbHasi npoknaaka BepTMKanbHasi Npoknaaka
cuctema cucTeMa ropsiyero cuctema cucTeMa ropsiyero
XONOAHOro BOAOCHabxeHus 1 XONOAHOro BOOOCHabXeHus 1
BOAOCHabxeHus OTOMMNeHNs BOAOCHabxeHus OTOMMNeHNs
15 350 350 350 290




16 350 350 360 290
18 350 350 400 290
20 400 350 430 290
22 450 400 500 320
25 450 400 570 360
32 550 500 720 500
40 600 550 860 570
50 750 700 1070 790
63 850 800 1360 930
75 1000 900 1640 1440
90 1100 1050 1930 1360
110 1300 1250 2360 1640

3.6.8 Heobxogumo npegycmaTpumBaTe COOTBETCTBYHOLLEE PACMONOXEHVNEe KPenneHnin Ha NoBOpoTax U OTBETBNEHNAX
Tpybonposoaa.

3.6.9 PacnpegenuTenbHble KOMNMEKTOPbI C 3amnopHO-PErYNUpPYIOLLE apmaTypoil criefyeT KpenuTb C MOMOLLbLO
HenoABWXHbIX KPENMEHWI ANs yCTpaHEHUs nepefayn ycunuin Ha TpyGonpoBoA, B NpoLecce 3KcniyaTauuu.

3.6.10 HenopgsuxHble onopbl HEOGXOAMMO pasMellatb Tak, YToObl TemnepaTypHble W3MEHEHWUs ANMHbI ydYacTka
TpyGonpoBoga MeXZy HWMM He TMpeBblllany  KOMMEHCUPYIOLWEN CrnocoGHOCTM OTBOAOB W KOMMEHCATOPOB,
pacnonoXeHHbIX HAa 3TOM y4acTke, U pacnpegensnmcb NpornopLMoHarbHO MX KOMMIEHCUPYHOLLE CMOCOGHOCTH.

3.6.11 YcTaHOBKY KOMMNEHCATOPOB crneayeT npegycMaTpuBaTh Npy HEBO3MOXHOCTY KOMMEHCAUWWU YATNMHEHWIA 38 cYeT
NMOBOPOTOB TPYOONPOBOAOB.

3.6.12 PacueT komneHcupytoLlei cnocobHocTn -obpasHbix anemeHToB 1 1-06pasHbix KOMNeHcaTopoB (pUCyHOK 1)
npou3BoauTCH No dopmyre

L =15.JdL (11)

roe I.K - ANWHAa KOMMEeHCaLMOHHOro nreya, BOCMPUHMMAIOLLErO TemMnepaTypHble M3MeHeHUs AnuHbl Tpybonposoaa,
MM;

¢ - HapyXHbIA anameTp Tpy6bl, MM;

AL, - TemnepaTypHble M3MEHeHNs! ANUHBI TPYBLI, MM;

15 - aMnupuyeckuii KOIULMEHT, XapakTepn3yHoLLMI MPOYHOCTHbIE CBOMCTBA NoNMMepHOro matepuana Tpy6 MN3-C.



o L \OR @

[ 3

PucyHok 1 - YcTponcTteo [1-06pasHoro (a) n M-obpasHoro (6) koMneHcaTopoB

4 MoHTaxX cuctem BOAOCHaG)KeHVIﬂ n otonneHusA 3p,aHm7|
4.1 O6wue TpeboBaHuUsA

4.1.1 PaBoTbl MO MOHTaXy CUCTEM XOMOAHOMO U ropsiiero BOAOCHAGXEHUSI 1 OTOMINEHUS 30aHUN M3 HAMOPHLIX TPyo
M3-C p[omkHbl NPOM3BOAUTLCA  KBANMMULIMPOBAHHBIMUA MOHTaXHMKAMK, MNpoleawmy obydeHue no paboTte ¢
HanopHbiMy Tpy6amm M3-C 1 naTyHHbIMU COEAVHUTENBHBIMU AeTansiMu Npyu MOHTaXe TPyGOonpoBOAOB.

4.1.2 MoHTax cuctem TpyGONpOBOAOB [OIDKEH NMPOU3BOAUTLCS B COOTBETCTBUM C YTBEPXAEHHOW B YCTaHOBIIEHHOM
nopsiake NPOEKTHO-CMETHOM U paboYelt JOKyMeHTaLMEN, a Takke C NPOEKTOM NPoM3BOACTBa paboT.

4.1.3 I'Ip|/| MOHTa)XHbIX pa60Tax 6onblUoe BHUMaHWE AOMMKHO ObiTb yaoeneHo KOHTPOm KadecTtBa Npoun3BOAUMbbIX
coeavHeHnin. Cucrtema kadecTBa MOHTaxa pr60I'IpOBO,D,OB JOIDKHA  BKMOYaTb  BXOOHOM KOHTPOIb pr6 n
KOMMNMEKTYLWNX n3genuvn.

4.1.4 Mpu xpaHeHun GyxT Tpy6 MI-C unm ux nepeBo3ke Mpu TemrnepaType HbKe Hymns OHW OOMKHbI ObiTb nepen
packaTKol U AarnbHENLLIMMN MOHTEXHBIMU ONepaLMsaMmU BbiAepaHbl B TedeHe 24 4 npu Temnepatype He Huke +10 °C.

4.1.5 MoHTax crnefyeTt Npou3BoauTb Npu TemnepaTtype Bo3gyxa He Hke 0 °C.

4.1.6 B npouecce pa3moTku OyxTbl MU MOHTaxa TpybonpoBoga HeobGxoouMo crneauTb, 4ToObl Ha Tpybe He Obino
nepenomos.

4.1.7 Npoknagky Tpyd cnenyet Bectn 6e3 HaTsra.

4.1.8 B npouecce MoHTaxa Mpy NpoTackuBaHuu TpyG Yepe3 CTeHbl CBOGOAHbIE KOHLbI HEOGXOAMMO 3akpbiBaTb
3arnyLkamu, YTobbl B CUCTEMY HE Monanu rpsiab 1 Mycop.

4.1.9 CucTeMbl BOAONPOBOAA U OTOMMNEHMUS C ucrornb3oBaHueM Tpy6 M3-C cneagyeT npoknafbiBate ckpbiTo. CTOsSKU
LenecoobpasHo pa3mellaTb B kaHanax, Huwax, 6oposfax, 3a AeKopaTUBHbIMK MaHENSIMM UMW 3aMOHOMNUYMBATE UX B
cTeHax W neperopofkax. B cnyyae 3amoHonuumBaHust Tpyba MN3-C gomkHa GbiTh 3alluileHa 0605104Kon, n3onsaumnen us
BCMEHEHHOro MonuaTuneHa (MonucTMpona) UnvM Apyrux MaTtepuanoB TPyGHOW U30MAUMM, 3@ UCKITHOYEHUEM CUCTEMbI
HanonbHOro OTOMMEHNS.

rOpI/ISOHTaJ'IbeIe prGOHPOBO,D,bI M NOABOOKM OONyCKaeTCA pa3MellaTtb 3a NinMHTyCaMun. OTKprTbIe Y4acCTKM OOJDKHbI
ObITb 3aKPpbITbl A€KOPaTUBHbIMU SNTIEMEHTAMWN.

4.1.10 Ons npoxofa Tpyb 4Yepes CTpoUTENbHbIE KOHCTPYKLMKU CTEH U MEPEKPLITUIA HEOOXOAUMO MpefycMaTpuBaTh
Mnb3bl. BHYTPEHHWU OuameTp rnb3bl JOMKeH ObiTb Ha 5-10 MM Gonbliue HapyXHOro AvMameTpa npoknagbiBaeMon
TpyObl. 3a3op Mexay Tpyboi U rnb3ol HeoGXoauMo 3afenaTb MArKUM HECTOpaeMbiM MaTepuanom, [OMycKaloLivMm
npogornbHoe nepemMeLleHne Tpybbl. MMnb3a fgormkHa Ha 3-5 cM BbICTynaTb Hazj Morom, a B Neperopogkax v y notorka -
ObITb 3anoanuLo.



4.1.11 B cnyyae npoknagku Tpyd MN3-C B KOHCTPyKUUM Mofa He AOMNyCcKaeTcsl HaTaArMBaHWe Mo NPsiMOW NHWUK, a
crnepgyeT yknagblBaTb WX AyramMu ManoW KpYBM3HbI (3MeWKoWn), MPpUHMMasi BO BHMMaHWe TeMmrnepaTypHble napameTpbl
akcnnyaTauum Tpybonposoda v TemnepaTypy nNpu MOHTaxe.

4.2 BxogHOW KOHTPOJb KauyecTBa TPyO M coeANHUTENbHbIX AeTaneun

4.2.1 BxogHOWM KOHTPOIb KadyecTBa TpyO U CoeauHUTENbHBIX AeTanen BKOYaeT:

- Hanun4ne conpoBoOUTENIbHOINO [OOKYMEeHTa O KadecTBe (nacnopT, cemechKaT COOTBETCTBMUA W CaHUTaApPHO-
anunagemMmonormn4yeckoe 3aKmoquV|e);

- Hann4yne MapkKMpoBKU Ha pr6ax N coeanHUTENbHbIX AeTansax;
- KOHTPOJ1b BHELLHEro snaa,

- BblIGOPOYHBIA KOHTPOMb FEOMETPUYECKUX Pa3MEPOB (C y4ETOM TOMLUMHBI CTEHKU TPyObl U COOTBETCTBYIOLLUX €N
TUNOPa3MepOB COEANHUTENBHBIX AeTanen);

- KOMMNJIEKTHOCTb COeANHUTENbHbIX AeTanen.

4.2.2 KOHTpOmnb BHELUHEro BMAA OCYLLECTBMSAETCA BU3yarnbHO 6e3 NpYMEHEHUs] yBENUYUTENbHbIX NpubopoB. Tpyobl
OOIMKHbI UMETh FMafKMe Hapy>XHYI U BHYTPEHHIOIO NOBEPXHOCTU. Ha Hapy>KHOW, BHYTPEHHEN M TOPLIEBON NMOBEPXHOCTSAX
He [OonycKalTcsl My3blpy, TPELLMHbI, PaKOBUHLI, MOCTOPOHHME BKMoYeHusA. Okpacka Tpyb JomkHa ObiTb CMOLWHOW U
paBHOMepHOM. Pe3bboBble YacTM CoeqUHUTENbHBLIX AeTanen OOMKHbl ObiTe MOMHOCTBIO OdOpPMIIeHsl, 6e3 3ayceHueB,
CKOJIOB, pBaHbIX Y CMATbIX HATOK. Pe3bba formkHa ObiTe n3rotoeneHa B cootsetcTBum ¢ FOCT 6357.

4.2.3 JlaTyHHble coeauHUTemNbHbIe AeTan KOMNPEeCCUOHHOTO TUNa AOMKHbI COCTOSTb U3:

- KOpryca CoeMHUTENbHOM AeTanu;

- pa3pe3Horo 0GXXMMHOTO KombLa;

- HAKNOHOW ramku.

JlaTyHHblEe coeanHUTENbHbIE AETaNM NPECCOBOro TUMNa AOJMKHbI COCTOSATh U3:

- KOpryca CoeMHNTENbHOM AeTanu;

- HanNPeCcCOBOYHOWN TUIb3bl.

4.2.4 KoHTpOnb reoMeTpu4eckmx pasMepoB OOSMKEH MPOBOAMTLCA BbIOOPOYHO (HE MeHee Tpex obpasuoB Tpyb u
coeavHUTENbHLIX AeTanen) nyTemM U3MEpPEHWst C MOMOLLBH LUTAHFEHLMPKYNA WM OPYroro, COOTBETCTBYHLLEINO €ro
TOYHOCTU WU3MEPUTENBLHONO MHCTPYMEHTA M COMOCTAaBMIEHUS C pa3mMepamu, yKasaHHbIMM B HOPMAaTUBHO-TEXHUYECKON

OOKyMeHTaunn Ha n3genums.

4.2.5 MNpu nony4eHnn HeyJoBNETBOPUTENbHbBIX Pe3yTIbTaToOB BXOQHOMO KOHTPOMSt MOHTaXHble paboTbl C 3TON NapTuel
Tpy6 1nu geTarnei NpMocTaHaBNMBaOT 10 BbIICHEHWUS NMPUYUH HECOOTBETCTBUSI.

4.3 CoegnHeHus Tpy6 u3 "cluMTOoro" nonuMaTuneHa c naTyHHbIMU AeTansiMmu

4.3.1 CoeguHeHue Tpy6bl [13-C ¢ naTyHHbIMU COEANHUTENBHBIMW AETaNsiM1 KOMNPECCUOHHOIO TUMa OCYLLIeCTBASIETCA
nyTem o6xaTtus pa3pe3HbIM KOMbLOM TPYObl HA HANMENbHYIO YacTb AeTanu ¢ NOMOLLBIO HAaKUAHOW ranku. epmeTnyHOCTb
W HadexXHOCTb COEAMHEHMS [OCTUraloTCA 3@ CYeT HUMANEenbHOW YacTu NaTyHHOW COeAMHWUTENbHOW Jdetanu,
COOTBETCTBYHOLLIErO yCunusi obxatus pa3pesHoro Konbla k Tpybe n Heobxognmon NnacTnYHOCTM MaTeprana Tpyobl.

4.3.2 CoeauHeHus Tpy6 M3-C ¢ naTyHHbIMU COEAUHUTENbHBIMU AETansiMv NPecCcoBOro TUMa OCYLLECTBASIOTCA NyTEM
Ux 06kaTus Ha HUNMEeNbHO YacTW AeTanu, To eCTb NpU HaABUraHUM HEPa3PE3HOro KorbLia.

4.3.3 MoHTax coeguHeHun Tpy6 MN3-C ¢ petansiMu cnegyeT OCyLLECTBNATL NpY TeEMNepaType OKpyKatoLLen cpeabl He
meHee +10 °C.

4.4 NoarotoBuTeNnbHbIE PaboThI

4.4.1 [o Hayana MoHTaxa TpyGomnpoBoAa CUCTEM XOMOAHOIO U ropsivero BogocHabxkeHUs 1 oTonnexus 3 1py6 N3-C
Heo6X0AMMO BbINOINHWUTL CriefytoLLne NoOAroTOBUTENbHbIE paBGoThl:



a) oTobpaTh TPYOhl M COEAMHUTENbHbIE AeTanu, NpoLleLLne BXOAHOW KOHTPOMNb B COOTBETCTBUM C 4.2;

6) pasveTuTb TpyGbl B COOTBETCTBUM C MPOEKTOM MMM MO MECTy C y4eTOM Npurnycka Ha COeAVHEHVE U C Y4EeTOM
YBENUYEHUs! ANMHbI 33 CYET YCTAHOBKM COEAVHUTENbHLIX AeTanen;

B) pa3pe3aTtb TpyObl COrMacHoO pasmeTke creuuanbHbIM MHCTPYMEHTOM (TpyGope3oM Ansi NacTMaccoBbIX TpY6).
4.4.2 Pa3meTky TpyG crefyeT OCyLUeCTBMATb CTaHOAPTHbIMU U3MEPUTENbHBIMU UHCTPYMEHTAMU: U3MEPUTENbHOW
NUHENKOW, CKnagHbIM METPOM, PYNeTKoW, a TakKe CrneuuanbHO W3roTOBMEHHbIM  LWAabnoHOM U pasMeTOYHbIM

I'IpVICI'IOCO6J'I6HMGM.

4.43 Puckn pns OTpe3kn Un opueHtTaunun COeANHUTENBbHOM AeTanM OTHOCUTESbLHO pr6bl HaHOCAT MANKUM
KapaHgalloM ninn MmapKepom. He,D,OI'IyCTI/IMO HaHeceHue LapannH nnn Haape3oB Ha NOBEPXHOCTAX pr6bl.

4.4.4 Paspesky TpyObl JenatoT COrfacHoO pas3MeTke creumarnbHbIMU HOXHULAMKM, He AOonyckas CMATUS Tpyobl u
obpasoBaHusa 3ayceHueB. OBanbHOCTb TopuoB Tpyb gomkHa ObiTb He Gonee 5%. OTknoHeHWe NNoOcKkocTu pesa OT
nepneHauKynsapa K ocu Tpybbl He AOMMKHO NpeBbiwaTh 5°.

4.5 CoeanHeHunsa

4.5.1 CoeguHeHue Tpy6bl N3-C 1 naTyHHbIX AeTanen KOMMPECCUOHHOTO TUMa BbINOMHAOT B CrieaytoLemM nopsigke:

a) HageBaloT HaKUAHYIO ranky Ha Tpyby;

6) HageBaloT pa3pe3Hoe 0GXXMMHOE KOnbLo Ha Tpyoy;

B) conpsiratoT Tpyby C HNMNENbHOW 4acTblo COeANHEHNS;

r) 3aTArMBaloT HAaKUAHYO raiky Ha pe3bboBYI0 YacTb COeaMHEHMS.

4.5.2 Pe3b060Byt0 YacTb HaKMOHOW raikv HageBatloT Ha TpyDy B CTOPOHY pe3bboBOI YacTu CoeanHEHMS.

4.5.3 Pa3pe3Hoe KonbLo HaaeBaloT Ha TpyOy Tak, YToObl kpal konbLa oTcTynan ot kpas Tpyosl Ha 0,5-1 Mm.

4.5.4 Tpyba pomkHa ObiTb HacaxeHa OO yrnopa HUMMENbHOW 4YacTW COeoMHWUTENbHOW AeTanu. He ponyckaetcs
NPUMEHSTb Kakne-nnbo cmasku 1 NacThl C Lenbto 6onee nerkon Hacagku TpyObl HA HUMMNENbHY YacTb COeaUHUTENBHOW
aeranw.

4.5.5 HakngHyto raviky, 3akMmalroLLylo pa3pesHoe KOnbLO, 3aTArMBaloT npy NMoMOLLM Kioden Ans npedoTBpalleHns
nepegayv ycunusi nepekpyvmBaHus npu 3aTskke Ha TpyOy. He gonyckaeTcs npokpyynBaHUe coequHUTENbHOW aetanm
OTHOCUTENBHO TPYObI NOCHE 3aTSHKKM HaKMOHOW raviku.

4.5.6 CoeguHeHue Tpy6bl M3-C 1 naTyHHbIX AeTaner NpeccoBOro TMNa BbIMOMHSIOT B CreAyoLeM Nopsiake:

a) HageBaloT HaNPeCCOBOYHYIO MMIb3y Ha TPydy;

6) pacLmpstoT KoHew TPpyObl C MOMOLLBIO CreLmanbHOro MHCTPYMEHTa;

B) conpsiratoT Tpyby C HANMNENbHOW 4YacTblo COeANHEHNS;

r) 3anpeccoBbIBaOT rMIb3y HA HAMMEMbHYIO YacTb COeAVHUTENBHOW AeTanu.

4.6 NpucoeanHeHus Kk pe3bOOBbLIM 3fIEMEHTaM

4.6.1 lMepexop cuctembl Tpybonposogos n3 Tpyb M3-C Ha cTanbHble TpybonpoBoabl, a Takke Ha Apyrme cucTembl
TpybonpoBogoB M3 nnacTMacc WM KOMOMHMPOBaHHblE TPyOOMpoBOAbI, MPUCOEAUHEHWE 3aropHO-PerynupytoLen
apmMaTypbl, NONyYeHne pa3beMHbIX COeQMHEHWI BbINOMHAIOT creumanbHbIMU NaTyHHbIMU COEAUHUTENbHBIMY AeTansMu.

4.6.2 Tpu cbopke y3noB pe3bboBble COEAMHEHWS OOSKHbI ObiTe YNMOTHEHbl. B kavecTBe ynnotHuTens and
pe3b60BbIX COEAMHEHMI NpU TemnepaTtype nepemellaemont cpegbl 4o 95 °C BKMOYMTENBHO criedyeT NPUMEHSITb NEHTY
13 pToponnactoBoro ynnoTHUTENbHOro matepuana (PYM) n npouve repmetvkn. Ons pe3bboBbIX COegUHEHWI
NPUMEHSIIOT Apyrve ynroTHUTENbHble MaTtepuansl, obecneunBalolumMe repMeTMHHOCTb COEAUHEHUA Npu TemnepaTtype

TennoHocutens 95 °C, OonyuwleHHble K MPUMEeHEHUI0 B CUCTEMaX XO35IMCTBEHHO-NMUTLEBOIO BOAOCHAOXEHMS1 B Ka4ecTBe
yﬂﬂOTHVITeJ'IeVI p63b6OBbIX yacten n npowlenlmne cornacosaHme opraHoB caHannaHaa3opa B YCTaHOBMEHHOM MopsAOKe.



4.7 l'HyTbe Tpy6

4.7.1 THyTbe Tpy6 [M3-C npou3BoauTCsi B XOMOOHOM MUIM FOPSIMEM COCTOSIHUM B 3aBUCHMOCTU OT Heobxoammoro
paguyca usrmba.

4.7.2 HaumeHblunin paguyc usrnba TpyObl NpU THYTbe B XOMOAHOM COCTOSHAM He [OMKeH OblTb MeHee NsTu
Hapy>XHbIX AMaMETPOB, a B ropsi4eM - He MeHee 2,5 anameTtpa Tpyobi.

4.7.3 MNpwn HeobxognmocTn nsrnba n dukcauum B XonogHOM COCTOSIHUM C ManbiM PagumycoM crieqyeT MCnonb3oBaTtbh
dukcaTop 3arnba.

4.7.4 [Ons rHyTes TpyGbl B ropsiyEM COCTOSIHUM HEOOXOOMMO WCMOMb30BaTh TOpsuMiA BO3OyX W BHYTPEHHIOW
cnvparnbHyo NpyxuHy. He gonyckaetcst HarpeB TpyObl OTKPLITbIM NaMeHeM.

MakcumansHas Temnepatypa Harpeea 130 °C. [Mocne HarpeBa COTHYTYIO B Hy)XHOE MONOXEHVE U 3adUKCUPOBaHHYIO
TpyOy crieflyeT oxnaauTb B BOLE UMW Ha BO3AYXE.

4.8 UcnbiTaHne cucteMbl Tpy6onposoaa

4.8.1 WcnbiTaHus TpyGonpoBoaa MPOU3BOAAT B COOTBETCTBMM C AEWCTByOWMMK npaBunamu. MpeasaputernbHo
OCYLLECTBIAT BU3yarbHbIii KOHTPOIb BCEX CMOHTMPOBaHHbIX coeauHeHuii Tpy6 M3-C ¢ getanamu. He gomkHO ObiTh
BUOUMbIX OEPEKTOB COeaMHUTENbHOW AeTanu u TpybObl M3-C, nonydeHHbIX B MpoLecce MOHTaxa (CKOIbl, TPEeLUMHbI,
LapanuHel, nepernbbl TpyG B MeCTax 3akpyrneHui u T.4.).

4.8.2 Pexumbl 1 nocnegoBaTenbHOCTb MMAPABAMYECKUX WU MHEBMATUYECKUX WUCMbITAHUA CUCTEM XOSIOZHOMo U
ropsi4ero BogocHabXeHnst 1 oTonneHns ¢ ncnonb3osaHnem Tpy6 M3-C pernamenTupytotes CHull 3.05.01.

4.8.3 VcnbiTaHua BHYTPEHHUM [JaBMNEHWEM [OIDKHbI MPOU3BOAUTBLCA MOCME MOSMHONM repMeTm3aummn pesbboBbix
3NEeMEHTOB, C Y4ETOM PEKOMeHAAuui npeanpuaTMn-usrotoButenen. CUCTEMbl BHYTPEHHETO XOMOAHOMO U ropsiyero
BOAOCHAOXEeHMA M OTOMMeHus ¢ ucnonb3oBaHvem Tpyb MO-C crnegyeT vcnbiTbiBaTb rMapocTaTM4eckuM MeTodOM B
cooTBeTcTBMM co CHuIM 3.05.01.

5 dkcnnyatauus
5.1 Cpayva cuctembl Tpyb6onpoBoa B aKcnyaTauuio

5.1.1 Cpaya B 3KcnnyaTauuilo CUCTEM XOMOOHOTO M ropsiiero BogocHabxeHusi M otonneHus u3 Tpy6 [13-C
OCyLLECTBNSAETCH B COOTBETCTBUM C TpebosaHusamn CI140-102 n CHull 41-01.

5.1.2 Cucrtemy TpybonpoBOAOB ropsvert U XonoAHOW BoAbl, CMOHTUpPOBaHHY0 13 Tpy6 M3-C, cnegyert TwaTenbHO
NPOMBbITb MPOTOYHOW NUTLEBOW BOLON.

5.2 PeMOHTHbIe paboThl

5.2.1 PaboTbl MO PEMOHTY CMCTEM XOJIOAHOIO M ropsidero BoAoCHabXeHUs U OTOMMEHUs 30aHUI C  UCMOMb30BaHUEM
Tpy6 M3-C 1 coeguHUTENbHBbIX AeTaneit OOMKHbI NMPOU3BOAMTECS KBanNUULMPOBAHHEIM MEPCOHANOM, MPOLIEALLINM
COOTBEeTCTBYIOLLee 06yYeHE 1 YCBOUBLLMM NpaBuna obpatleHus ¢ Tpy6amu N3-C 1 coeaMHUTENbHBIMU AETaNsIMM.

5.2.2 Mpu 3ameHe TpyO M COeAMHUTENbHLIX AEeTaneld BO BPeMsi PEMOHTa He [OMyckaloTcs M3MeHeHWe AuaMmeTpa
TpyObl, YCTaHOBKa MPWHUMMNMANbLHO APYrMX Y3NOB COeAMHWTENbHBIX [eTanei, a Taikke nobble Apyrue OeiCTBusS,
CNocoGHblE U3MEHWTb 3KCMIyaTalMoHHbIE MapaMeTpbl cuUcTeMbl TpyGomnpoBofa. Bce npuHUMnuanbHblie U3MEHeHWs
JOMXHbI GbITb BHECEHbI B NMPOEKTHbIE U 3KCMyaTaLOHHbIe JOKYMEHTbI U YTBEPXAEHbI B YCTAHOBNEHHOM MOPSIZKE.

5.2.3 Teun B peSb6OBbIX COEANHEHNAX YCTPaHAKT nNyTeM noasopadymBaHnA B pe3b6OBbIX YacTaX UKW NOMHOM 3aMeHbI
ynnoTHUTENA.

5.2.4 B npouecce peMOHTHbIX pabGoT He [omnyckaeTcsl NpoBopayvBaHue TpyObl OTHOCUMTENBLHO OGXMMHOW 4acTu
COeAMHUTENbHOMN AeTanu.

5.2.5 B cnyyae noBpexaeHusl yyacTka TpyGonpoBoaa Unm yCTpaHeHUst TeUM B pe3bGOBOM COEAUHEHUM MYTEM 3aMEHbI
yyacTka TpybonpoBofda LernecoobpasHo Bbipe3aTb MOBPEXAEHHbIM yyacTok. [nuHa Bblpe3aemMoro ydacTtka
onpefensieTcs B KaXaom criydae OTAENbHO UCXOAs M3 YCNOBUA BO3MOXHOCTM NPOBEAEHUS PEMOHTHbIX paboT. 3ameHy



NMPOU3BOAST C MOMOLLBIO OTpe3ka TpyObl HEOOXOAUMOW ASMHBI, COEAMHEHHOTO C PEMOHTMPYEMbIM TPyGONpoOBOAOM C
MOMOLLbIO Pa3NUYHbIX COEAVHUTENBHBIX AeTanei.

pr6a, NPpUMEHABLLIAACA paHee, MOXeT ObITb MCMOMb30BaHa npn pemMoHTe, eCclin OHa 3KcnnyatupoBanacb B
CcoeiHEHUN Ha PacCTOAHUN HE MEHee 10 mm oT Kpada coeauHNTENbHOW AeTanu.

5.2.6 3ameHa y4acTka pemMOHTMpyemoro TpybonpoBoda NPOXOAMT MO CxemaM, yka3aHHbiM B 4.1-4.8 HacTosLlero
Csoga npasun.

6 TpaHcnopTMpoBaHWe U XpaHeHue

6.1 pr6b| N coeauHuTenbHble Oetann nepeBo3AT nobbiIM BUAOM TpaHCnopTa B COOTBETCTBUU C TpeGOBaHVIFlMI/I
npaBui NnepeBO3KN rpy30B., /J,eVICTByPOLIJ,I/IMI/I Ha JaHHOM BuAae TpaHcnopTa.

6.2 TpaHCnopTMpOBaHUe U XpaHeHUe crnegyeT NPOU3BOANTE METOAOM, UCKMOYAOLWMM MeXaHUYeckoe NoBpeXAeHNe
NMOBEPXHOCTU TPYD M HapyLUeHWe LIeNoCTHOCTU YNakoBKM COeAMHUTENbHbIX AeTanei (cOpackiBaHue Tpyb, GyxT Tpyd u
COeAMHUTENbHbIX AeTarnel ¢ TPaHCNOPTHLIX CPEACTB He AOoMNyCcKaeTcs).

6.3 Tpybbl M3-C crnefyeT xpaHuUTb B CKMAACKUX MOMELLEHWSIX B YCMOBUSIX, WCKIIOYAMOLIMX BEPOSITHOCTb WX
MeXaHU4eCKMX NOBPEXAEHWIA, U He Grvpke 1 M OT oToNUTENbHbIX NPUGOPOB.

6.4 CoequHuTenbHble geTanu cnenyet XpaHnUTb B YCIOBUAX, UCKITKOYaKOLWKMX NoBpeXaeHne ynakoBKU.

6.5 BbicoTa WTabenupoBaHns Mpu XpaHeHUu oTpe3koB Tpyb He JomkHa npesbiwaTsb 1,5 M, Tpy6 B GyxTax - He Gonee
2 M; ynakoBOK COEOMHUTENbHbIX AeTanein - He Gonee 1 M. ByxTbl Tpy® AOMKHbI XPaHUTLCA B FOPU3OHTArNbHOM
MONOXEHUN psifiaMu.

6.6 B ycrnoBusix CTpoUTENbHOW NnoLafKkM [OMyCcKaeTcsl BPEMEHHOE XpaHeHWe HamopHbix Tpy6 M3-C u
COeAMHUTENbHbIX AeTanen nof HaBecoM, C WUCKIOYEHMEM MOMafaHust Ha HWUX MPSIMbIX COTNHEYHbIX MyyYelt U MpsiMoro
KOHTaKTa C ropto4yecMasoyHbiMy MaTepuanamu.

6.7 Mpu HapyLUeHWUK NpaBuI TPAHCMOPTUPOBAHUSI U XPaHEHWS], @ TakKe NPEBbILIEHUN rapaHTUNAHBIX CPOKOB XpaHeHUs

pr6 nm3 MN3-C n NaTyHHbIX CO€OUHUTENbHbIX netanen BOMNPOC O BO3MOXXHOCTU JanbHenwero nx MCcnosib3oBaHus
peLwaeTca TONbKO nocne onpeneneHna NUSMeHeHna aKkcniyaTtauMOHHbIX CBOWCTB UCNbITaTENbHbIMMU J'Ia60paT0pW}|MVI.

7 Tpe6oBaHuA 6€30MaCHOCTM U OXpPaHbl OKPYXXaloLen cpeabl

7.1 Tpun npousBoacTBe paboT NO MOHTaXy CUCTEM BOZOMPOBOAA WM OTOMMEHMSA C ucrnonb3oBaHueM Tpyb M13-C u
coeavHUTENbHLIX AeTanen cnegyeT BbINOMHATL obwue TpeboBaHuss CHulM 12-03 u TpeboBaHus, ykasaHHble B
HacTosLLeM pasgere.

7.2 K MOHTaxHbIM paboTam npu cTpouTenbcTeBe TpybonpoBogoB U3 "cCLUMTOrO" MONMITUMEHA C COEAUHUTENbHBIMU
JetansMu JOnyckalTcs nvua, npoLuealine TeopeTudeckoe 1 npaktnyeckoe obyveHne no cneumanbHoW nporpaMmme u
ycBouBLUME OCODeHHOCTM obpalleHuss ¢ Tpybamu [13-C, WMHCTpyKTax MO TexHuke 6e30macHOCTU W MoXapHOW
6esonacHocTw.

7.3 TMpun MoHTaxe ¢ vcnonb3oBaHueM Tpy6 M3-C v naTyHHbIX COEQUHUTENbHBIX AeTanei HeobXoAUMO NpPoU3BoaNUTL
paboTbl TOMBLKO UCMPaBHLIM MHCTPYMEHTOM, COGIofas yCrnoBust Ge3onacHoro oGpalLleHnst ¢ HUM.

7.4 Tpy6bl MN3-C B cTaHAapTHBIX YCNOBUSAX IKCMyaTaumMn He BbIGENSOT B OKPYXKatoLLyo cpegy TOKCUYHbIX BELLECTB U
npu HenocpeacTBEHHOM KOHTAaKTe He OKa3blBaloT BPedHOro BO3OENCTBUS Ha opraHusm 4yenoseka. PaboTta ¢ HMMKM He
TpebyeT 0cobbiX Mep NPegoCTOPOXKHOCTHU.

7.5 Tpy6bl [13-C oTHOCATCA K cropaeMbiM Matepuanam. VX noxxapHO-TEXHNYECKNe XapakTepuUCTUKX crieqytoLme:

rpynna roptoyecty - '3;

rpynna socnnameHsiemoctu - B3;

AbiMoobpasytoLlast cnocobHocTs - [13;



TOKCMYHOCTb MPOAYKTOB ropeHust - T2.

nepBVI‘-leIe cpenctea NnoXapoTyLweHnda: pacnbineHHaa Boaa, neHa, MHepTHble ra3bl, Necok, acbectoBble ogesna. [Ans
3alNTbl OpraHoB AOblXaHMA OT TOKCUYHbIX BeELWeCTB, 06pa3y|ou.|,mxc;ﬂ B YyCnoBudax nNnoXapa, cneayetr npuMeHATb
n3onvpyrwime npoTneorasbl noboro Tuna.

7.6 TvopaBnuyeckme (UNU NMHEBMaTUYECKUe) MUCNbITaHUs TpyGONpoBOAOB criedyeT Npou3BOAUTL MOCHE BU3yarbHOro
OCMOTpa COEAMHEHWUI Y HAJEXHOro 3akpenneHus TpyGonpoBofa B NpUCYTCTBUM MacTepa Wy npoussoauTens pabor.
Jluua, npoBosLMe MCMbITaHUsl, OOMKHbI HaxoOMTbCs B Ge30macHbIX MeCTax Ha cryyail pas3pyLlleHusl MUCMbITyemMoro

obbekTa.

7.7 Bo3MOXHbIE OTX04bl MOCINEe MOHTaxa pr6 nognexat YHUYTOXEeHUO B COOTBETCTBUMM C CaHUTAPHbIMU npaBunamMiu
n HOpMamMu, npeanycMmatTpuBaroliMMn nNopAanoK HaKonneHud, TpaHCNopTUpOoBaHUA, O6eSBpe)KMBaHI/I9I N 3axOpOHEHUA

NPOMbILLUIIEHHbIX OTXO40B.

MpunoxeHve A
(cnpaBo4HoOE)

Moka3atenu cBoncTB Tpy6 MI-C

BHYTPEHHIO MOBEPXHOCTU. Ha HapyXHOW, BHYTPEHHEN
M TOpLEBON MOBEPXHOCTAX Tpyb He ponyckatoTcs
ny3bipy, TPEeLLMHBI, PaKOBWHbI, NMOCTOPOHHWE
BKIIOYEHNS, BMOUMbIE 6e3 NpUMeHeHus
yBenuunTEenbHbIX npubopoB. LiBeT Tpy6 - 6Genbii,
OTTEHKM He pernameHTpyoT

HaumeHoBaHue nokasaTens BennuuHa MeTog
UCMbITaHWS
1. BHewHun Bua noBepXHOCTH Tpybbl OOmMKHBI  UMeTb rmagkne  HapyxHyio 1| [OCT P 52134

2. Mpepen TeKky4yecTU NpU pacTsHKeHUM, 20 FOCT 11262

Mla, He meHee

3. OrtHocuTenbHOEe yAnMWMHEHWE npu 350 FOCT 11262

paspbiBe, %, He MeHee

4. CrolikocTb npu NOCTOSTHHOM 1 FOCT 24157

BHYTPEHHEM AaBneHun npuv

Temnepatype 20 °C, 4, He MeHee, npu

HayanbHOM HanpsKeHWN B CTEHKe TpyObl

12 MMMa

5. CrolikocTb npm NOCTOSIHHOM

BHYTPEHHEM AaBneHun npu

Temnepatype 95 °C, 4, He MeHee, npu

HayanbHOM  HampsXKeHUW B CTEHKe

Tpy6bl, MMa:
4.8 1 FOCT 24157
4,6 165 FOCT 24157
4,4 1000 FOCT 24157

6. WameHeHne panuHbl Tpyb6 nocne 3,0 FOCT 27078

nporpeBa B BO34YLWHOW cpege npu

Temnepatype 120 °C, %, He bonee

7. CteneHb cumBkn, %, He MeHee 65 FOCT P 52134




MpunoxeHne b
(cnpaBo4HoE)

Homorpamma ans rmgpaBnuyeckoro pacyeta Tpybonposoaa XxonogHom BoAbl CO cpeaHen
Temnepatypon 10 °C
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¢ - HapyXHbI AnameTp, MM; & - cepua Tpy6; ¢ - pacyeTHbIt pacxogd BoApl, N/C; I - cpeaHsisl Mo CeYEHNI0 CKOPOCTh
LBVXEeHUs BOAbl, M/C; I - TMAPaBNUYECKUi YKIOH (MOTepM Hanopa Ha eguHuLly AnuHbl Tpy6onposoaa)



MpunoxeHne B
(cnpaBo4HoE)

Homorpamma gns rugpaBnuMyeckoro pacyeTta Tpyoonposoaa ropsiuein Boabl CO cpeaHen

TemnepaTtypou 60 °C
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¢ - HapyXHbI AnameTp, MM; & - cepua Tpy6; ¢ - pacyeTHbI pacxogd BoApl, N/C; I - cpeaHsisl Mo CeYEHNI0 CKOPOCTh

LBWXEeHUs BOAb!, M/C; I - TMAPaBNUYECKUI YKIOH (MOTepM Hanopa Ha eguHuly AnuHbl Tpy6onposoaa)

MpunoxeHue I
(cnpaBo4HoE)



Homorpamma AnA rmapaBriindyeckoro pacyeTta prGOﬂpOBO,CIa CUCTeMbl BOOAAHOIo oTonJjieHnsA

co cpeaHen Temnepartypoun 80 °C
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¢ - HapyXHbI anameTp, MM; & - cepua Tpy6; (F - pacxof TennoHocuTens, kr/y; I~ - cpeaHss No ce4eHmo CKopoCTb

ABIKEHUs TennoHocuTensi, M/c; 45 - pasHocTb aaBnenui, kTa/m

MpunoxeHune [
(cnpaBo4HoE)

Bubnuorpadcdusn

[1] TY 2248-001-50151359-2000 Tpybbl HamopHble W3 CLUATOrO MONMITUMEHa AN CaHWTapHO-TEXHUYECKMX

CUCTEM

[2] TY 2248-039-00284581-99 Tpy6bl HANOPHbIE N3 CLUATOrO MONUATUIIEHA AfSi CUCTEM XOSTOGHOMO M ropsivero

[3] TP 139-03

BOJOCHAOXeHUS 1 OTOMMeHUs!

TexHuyeckme pekoMeHOaUUM MO MNPOEKTUPOBAHUIO W MOHTaxy CUCTEM
BHYTpPEHHEero BOZOMNPOBOAA 3daHWii C WCMONb30BaHWEM Tpy6 M3 CLUUTOrO
nonuatuneHa (M3-C)
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CchbinaeTcsa Ha

CHu 2.04.01-85* BHyTpeHHMI BOJOMNPOBOA M KaHanM3aums 30aHum
MoctaHoBneHue Nocctpos CCCP o1 04.10.1985 N 189
CHull o1 04.10.1985 N 2.04.01-85*

CI1 40-102-2000 lNMpoekTpoBaHue 1 MOHTaX TPybONpoBOAOB CUCTEM BOAOCHABXEHUSI U KaHanM3aummn 13
nonumMmepHbIx matepuanos. O6wume TpeboBaHus

MocTtaHoBneHue Nocctpost Poccumn ot 16.08.2000 N 80

Csog npaswun (CI) ot 16.08.2000 N 40-102-2000

FOCT 24157-80 (CT C3OB 889-78) Tpybbl 13 nnactmacc. Metog onpegeneHnsi CTOMKOCTU NMPU NOCTOSIHHOM
BHYTpeHHeM faBneHun (c NameHeHnem N 1)

MoctaHoBneHue Nocctangapta CCCP ot 29.04.1980 N 1974

FOCT ot 29.04.1980 N 24157-80

FOCT 27078-86 (CT COB 5257-85) Tpy6bl n3 Tepmonnactos. Metoabl onpegeneHns nsmeHeHns anvHel Tpyb nocne
nporpesa

MoctaHoBneHue Nocctangapta CCCP ot 31.10.1986 N 3362

FOCT o1 31.10.1986 N 27078-86

FOCT P 52134-2003 Tpy6bl HanopHble 13 TEpMONIacToB U COEAUHUTENbHbIE AeTanu K HUM A5t CUCTeM
BoAocHabxeHusi n otonneHus. ObLme TexHNYecKke yCcrnoBms

MocTtaHoBneHue Nocctpost Pocenun ot 25.06.2003 N 111

FOCT P ot 25.06.2003 N 52134-2003

[l CHwuIM 41-03-2003 Tennosas nsonsuna obopyaosaHust n TpybonpoBoAoB (0TKa3aHo B rocperncrpawmm)
MocTtaHoBneHue Mocctposi Pocenmn ot 26.06.2003 N 114
CHul o1 26.06.2003 N 41-03-2003

Ha Hero cchinatoTes

TemaTuku
CtpouTtenbHble MaTepuanbl 1 cTpouTenscTBo (91)

YcraHoBku B 3gaHusax (91.140)



CucTembl LeHTpanbHoro otonneHns (91.140.10)

Cuctembl BogocHabxeHus (91.140.60)



