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1. PaspabotaH [ocygapCTBEHHbIM YHUTApHbIM  npeanpuaTMem . Mockebl  "Hay4yHo-
nccnenoBaTeNbCKMii MHCTUTYT MOCKOBCKOro cTpoutensctea” (MYMNM "HUMMocctpoii") n 000 "BAH.TYBO"
NPW y4acTUM rpynnbl CNELNANNCTOB.

2. OpobpeH ans Ao6POBONBHOIO MPUMEHEHUA B KAYeCTBe HOPMATUBHOIO AOKYMeHTa Cuctembl
HOPMaTUBHbIX AOKYMEHTOB B CTpouTenncTse MNMucbmom MuHpernoHa Poccum N 2385-BI/70 ot 20 masn
2005 .

3. YTBepxaeH u BBeaeH B aelicteume Mpukasom MNYN "HNUMMocctpoii" N 9 ot 23 man 2005 .

4. BeepgeH Briepsble.

BeeneHune

Hactoawnin CBOZ NpaBua COAEPHMUT MONOMKEHMA MO MPOEKTUPOBAHUIO U MOHTAXKY CUCTEM
BHYTPEHHEro Bo4onpoBoAa U OTOMN/EHUA 34aHUIN C UCNONb30BaHMEM TPYy6 U3 "clwmToro" nonmatuaeHa
(nanee - Tpy6bI M3-C).

BbInosiHEHME 3TUX NOJIOXKEHMI 0becnedunT cobatogeHme 0ba3aTesibHbIX TPe60BaHMI K BHYTPEHHUM
CMCTEMAM BOLOCHAOXKEHUA M OTOMNNEHMA € UCcosib3oBaHWeM Tpy6 M3-C, ycTaHOBAEHHbIX AEACTBYOWMMMU
CHuM 2.04.01-85* "BHYTpeHHUI BOAONPOBOA U KaHanmnsauma 3gaHnin” n CHulM 41-01-2003 "OTonneHue,
BEHTUAALMA N KOHOMLMOHUpPOBaHMe".

B CBoae npaBun npusedeHbl: copTameHT Tpyb M3-C; cnocob nx coeanHeHMa ¢ NOMOLLbO AeTanel
KOMMNPECCMOHHOIO TUNA; PACCMOTPEHbI BOMPOCHI MPOEKTUPOBAHMA U MOHTAXKa U3 HUX BHYTPEHHUX ceTel
XONOAHOTO W ropA4Yero BOAOCHab)KeHMA W oTonneHus. [lpaBuna TaKXKe BK/AKOYAOT: MeToabl
rMAPaBAMYECKOrO pacyeTa; NpaBuia XpaHeHUA TPyO; MOHTaX M UCMbITAaHWA TPYOONPOBOAOB U TEXHUKY
6€30MacHOCTU NPU UX BbINOAHEHWUMN.

Mpu paspabotke CBoaa NpaBUA Y4YTEHbl MOJIOKEHUA Cleaylowmx AokymeHToB: TP 139-03
"TexHnYyeckMe peKomMeHZAUMM MO NPOEKTUPOBAHMIO U MOHTAXKY CUCTEM BHYTPEHHEro BOAOMPOBOAA
34aHUN € wUcnonb3oBaHWem Tpyd M3 cwwutoro nonmatuneHa (M3-C)", pacuyeT 3KcnAyaTaLMOHHbIX
XapaKtepuctuk Tpy6 no NOCT P 52134-2003 "Tpy6bl HanopHble U3 TePMONNACTOB U COeAUHUTENbHbIE
OETaNn K HAM AN1A CUCTEM BOAOCHabKeHuMA n oTonsneHua. Obuwme TexHuyeckune ycnosma', TY 2248-001-
50151359-2000 "Tpy6bl HaNoOpHbIE U3 CLUMTOrO MNOMITUNEHA ANA CAaHUTAapPHO-TEXHMYECKUX cucTem" n TY
2248-039-00284581-99 "Tpy6bl HAaNOPHbIE M3 CLUMTOrO NOJNITUIEHA ANA CUCTEM XOJIOAHOTO U ropsiyero
BOAOCHab»eHuns 1 oTonneHua".

B pa3paboTke CBoAa NpasBua NpUHUManu ydactue: B.A. YcTioros, A-p TexH. Hayk B.®. Koposskos,
KaHg. TexH. HayK A.B. Cnagkos, B.J1. NMaBnoB., KaHA. TexH. Hayk A.A. OtctasHos (YN "HUNMoccTpoit"),



H.B. Beccenn (OO0 "BAH.TYBO NNKOC"), B.U. UnbmHey, (OO0 "BAH.TYEQ"), B.A. Tnyxapes ($ry oLC),
N1.C. Bacunbesa (Oryn LUHC).

1. O6nactb NpUuMeHeHus

Hactoawwuit CBog NpaBua pacnpocTpaHAeTCA Ha NPOEKTUPOBAHUE M MOHTAXK BHYTPEHHUX CUCTEM
XonogHoro u ropadero (c Temnepatypoi go 75 °C) BogocHabkeHUs, oTonseHua (C TemnepaTypou
TennoHocutens 8o 95 °C) M cuctem HanoAbHOrO OTON/IEHUA (C TemnepaTypol TensoHocuTens o 55 °C)
KUNbIX U 0BLECTBEHHbIX 34aHUI C UCNOIb30BaHNEM TPY6 K3 "clumnToro" noanatuneHa (aanee - Tpyool M3-
C).

He ponyckaetca npumeHaATb Tpybbl N3-C B passenibHOM CeTM NPOTMBONOXKAPHOIO BOAONPOBOAA.

2. HopmaTuBHble CCbI/IKK

B HacToAwem CBoae npasma NpuBeAEHbI CCbIIKU Ha caeaytoline HOPMATUBHbIE AOKYMEHTbI:

CHwuM 2.04.01-85* BHyTpeHHM1 BOAONPOBOA, U KaHaNU3aLMA 30aHNM

CHwmIM 3.05.01-85 BHyTpeHHMEe caHUTapPHO-TEXHUYECKUE CUCTEMDI

CHuM 12-03-2001 be3onacHocTb TpyAa B cTpouTenbeTee. Yactb 1. Obwme TpeboBaHuA

CHwuM 41-01-2003 OTOonneHne, BEHTUNALMA U KOHOUUMOHMPOBAHME

CHwuMN 41-03-2003 Tennoana nsonauma obopyaosaHma n Tpybonposoaos

CM 40-102-2000 MpoeKkTMpoBaHWE W MOHTa*K TpybonpoBOAOB CUCTEM BOAOCHAGXKEHUA U
KaHaNM3aunmn U3 NoMmepHbIX maTepuanos. Obuwme TpebosaHusA

FOCT 6357-81 OCHOBHble HOPMbI B3aMMO3aMeHAEMOCTU. Pe3bba TpybHas umMnmHapudeckas

FOCT 11262-80 Mnactmaccol. MeToa UCnbiTaHWA HA pacTAXKeHue

FOCT 24157-80 ytpatun cuny ¢ 1 asrycta 2014 roga B cBA3uM ¢ BBegeHuem B genctame FOCT ISO
1167-1-2013 (Mpwukas PocctaHaapTa ot 20.03.2014 N 201-cT).

FOCT 24157-80 Tpybbl u3 nsaactmacc. MeToa onpeaesieHUss CTOMKOCTM MPW  MOCTOAHHOM
BHYTPEHHEM AaBAeHUN

FOCT 27078-86 Tpybbl U3 Tepmoniactos. Metoabl onpeaeneHns U3MeHeHns AanHbl Tpyb nocne
nporpesa

FOCT P 52134-2003 Tpy6bl HanopHble U3 TEPMOMNIACTOB U COeAUHUTE/IbHbIE AETa N K HUM AN
CMCTEM BOLOCHAOXEeHUA M oToneHUA. ObLme TeEXHUYECKUE YCNOBUS.

3. PacyeT 1 NpoeKTUpPOBaHME BHYTPEHHETO
BOOOCHA6XEeHMA U OTONJEHUA 34aHNI

3.1. O6bwwme TpeboBaHMUA

3.1.1. Tpy6bl U cOEANHUTENbHbIE AETann CAeayeT NPUMEHATb AN BCEX CUCTEM BOAOCHABKEHUA U
OTOMN/NIEHNA 34aHUI NPU YCIOBUM CKPbITON MPOKNAAKM B MAMHTYcaX, WTpobax, WwaxTax, KaHanax v npu
3aMOHO/INYMBAHMUN. [loNyCcKaeTcA OTKPbITas NPOKNaAKa NOABOAOK K CAaHUTapHO-TEXHMYECKUM Npubopam
Tpy6oi N3-C.

MpumeyaHmne. OTKpbITas NpoOKAadKa BHYTPeEHHero Bogonposoga u3 Tpyb M3-C gonyckaetcs B
NPOM3BOACTBEHHbIX U CKIALCKUX MOMELLEHUAX, @ TaK}Ke B TEXHUYECKUX 3TaXKaX, YepAaKax U noasanax, B
MecCTax, e MCKAYATCA MX MeXaHWYecKoe MOoBpeXaeHue M BOo3aencTBue ynbTpadMoeToBoro
N3Ny4yeHus.

3.1.2. HanopHble Tpybbl [13-C ¢ AaTyHHbIMM COeANHUTENbHBIMM AETANAMM CieayeT NPMMEHATb NpU
NPOEKTUPOBAHUN N MOHTaXe:

- CUCTEeM BHYTPEHHEro X03ANCTBEHHO-NMUTbEBOIr0 BOAOCHAOXeHMA ¢ TemnepaTypoi Bogbl Ao 20 °C
n pabounm gasneHunem: cepum S6,3 (SDR 13,6) - oo 1,0 MMa; S5 (SDR 11) - o 1,25 MMa; cepuun S4 (SDR
9) - no 1,6 MnNa, npu cpoke cny*bbl He meHee 50 neT;



- CUCTEM BHYTPEHHETO X03AUCTBEHHO-NMUTLEBOIO BOAOCHAOKEHUA ¢ TemnepaTypon Boabl o 75 °C
n pabounm gasneHmem: S5 (SDR 11) - no 0,6 MMMa; cepumn S3,2 (SDR 7,4) n S2,5 (SDR 6) - o 1,0 MnNa, npwu
CpOKe cNy»Kbbl He meHee 25 neT;

- CUCTeM OTOMEHUA ¢ TeMmnepaTypon Boabl Ao 95 °C u paboumm gasneHmem cepumn S3,2 (SDR 7,4)
nS2,5 (SDR 6) - oo 1,0 MIMa, npu cpoKe cay*Kbbl He meHee 25 nerT.

OcHOBHble NOKa3aTennM Matepuana Tpyb npmseseHbl B MpuaoxkeHun A,

3.1.3. Tpy6bl uenecoobpasHO NPUMEHATL ANA CUCTEM HAMOJ/IbHOrO OTOMEHUA (C TemnepaTypoW
TennoHocutena He Bbiwe 55 °C) B KOMOWHaAUMKM C HarpeBaTenbHbiMM Mpubopamm (pagmatopamm,
KOHBEKTOPaMM) UK C CUCTEMOM KOHANLMOHUPOBAHUA BO3AYXa.

3.1.4. Tpy6bl gna cuctem OTOMNAEHUA AOJKHbI UMETb aHTUAMGPYIMOHHBIN CNON ANA 3alnTbl OT
NPOHWKHOBEHMA KUC0POLa.

3.1.5. HanopHblie Tpybbl M NaTyHHble COeaMHUTENbHble AEeTanu AO/XKHbl MMETb cepTUdMKaTbl
COOTBETCTBMA U TUTUEHWYECKME 3aKIHOYEHUA OpPraHoOB CaHanupHag3opa MwuH3gpaBa Poccum o
BO3MOXHOCTM MX UCMO/Ib30BAHMA B CUCTEMAX XO3AMNCTBEHHO-NUTHEBOIO BOLOCHAOKEHMUS.

3.1.6. Mpn NpoeKkTUpOBAHNM BHYTPEHHErO0 BOAONPOBOAA MO3TAXKHOE NpuUcoeanHeHMe K CTOAKaM
pekoMeHAYeTCA BbINONHATL Yepes pacnpesenmTenibHble KONNEeKTopbl. PacnpeaenmrenbHble KONNEKTOPbI
YCTAHaB/AMBAIOT B KBAPTMPE Ha OTBETBNEHUAX OT CTOAKOB MOCAE 3aMOPHbIX YCTPOMCTB, GUALTPOB,
BOZIOMEPOB U KBAaPTUPHbIX Perynatopos AasnaeHua (KPA).

3.1.7. B cucteme oTonseHUs cneayeT npegycmaTpusaTb NpuMbBOpPbl  aBTOMATUYECKOro
perynanmpoBaHma napamMeTpoB TENJOHOCUTENS (TEMNEPATYPbI U AaBNEHUS).

3.1.8. PacyeT TennoBoro noToka cuctem otonneHua w3 M3-C Tpyb6 cnepyeT onpenenatb B
cootBeTcTBMM co CHul 41-01.

3.1.9. TpybonpoBoAbl CUCTEM BOAOCHAOKEHMA U OTONJEHUA HE AOKHbI NMPUMbIKATh BAIOTHYIO K
NMOBEPXHOCTAM CTPOUTENIbHbIX KOHCTPYKLUMIA. PaccTosHMe B cBeTy mexay Tpybamu U cTpouTesbHbIMU
KOHCTPYKLMAMMU JOMKHO ObITb HE meHee 20 MM.

3.1.10. Tennousonaumsa TpyboONpoBOAOB BOAOCHAOMKEHMA W OTOMNJEHUA BbINONHAETCA B
cooTBeTcTBMM C TpeboBaHmamm CHuM 41-03. MoABOAKM K CaHUTAPHO-TEXHUYECKMM Npubopam
[0MyCKaeTcsa He U30/IMPOoBaTb.

3.2. Tpybbl 1 pacoHHbIe AeTanun

3.2.1. Tpy6bbi N3-C n3rotaBAMBalOT METOAOM HEMNPEPLIBHON 3KCTPY3MM Ha OCHOBE MOJIMITUJIEHA
BbICOKOM NAOTHOCTU ¢ AobaBieHnem KaTanmsaTopa.

OCHOBHble NoKa3aTenn cBOMUCTB TPYD npmBeaeHbl B CpaBoYyHOM MpunoxkeHnn A.

3.2.2. Paamepbl Tpy6 M3-C B 3aBUCUMOCTUN OT UX TUMOB A0AXHbI cooTBeTcTBOBaTb TOCT P 52134 1
AokymeHTam [1] n [2]. NMpeaenbHoe OTKAOHEHWE MO TONWMHE TPYDObl NpuBeaeHo B Tabanue 1.

Tabaunua 1
CopTameHT HanopHbIx Tpy6 MN3-C
HapyXHbIM Cepusa Tpy®
ouamMeTp d, MM
S6,3 (SDR 13,6)| S5 (SDR 11) S4 (SDR 9) |S3,2 (SDR 7,4)| S2,5 (SDR 6)
TosmyMHa CTEHKU TPyOB, MM
HOMMU— npen. HOMMU— npen. HOMMU— npen. HOMW— npen. HOMM— npen. HOMM— npen.
HAaJILHBIM | OTKJIO— | HAJIbHAL | OTKJIO— HaJIbHAA | OTKJIO— | HAJIBHAA | OTKJIO— | HAJIbHAA | OTKJIO— [ HAJIbHASA | OTKJIO—
HeHue HeHue HeHue HeHue HeHue HeHue
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 | 2,5 +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 2,5 +0,5 | 3,0 +0,6 | 3,8 +0,6
25 +0,3 | 1,9 +0, 4 2,3 |+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 | 5,4 +0,8
40 +0,4 | 3,0 +0,5 3,7 |+0,6 4,5 +0,7 | 5,5 +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. CoegnHuTenbHble aeTanu

3.3.1. Ana moHTaxKa Tpyb NPUMEHSIOT NaTyHHble coeAMHUTENbHbIE AeTasln KOMMPECCUOHHOro ¢
pa3pesHbiM 06XKMMHbIM KO/bLLOM, NPECcCcoBOro (C HaNnpPeccoBOYHOM MMAb30M) TUMOB U U3 NOAMMEPHbIX
MaTepuanos.

3.3.2. [donyckaeTca WCMNO/b30BaHWE ApYyrMx TUMNOB COoeAMHEHMA JeTanen c  Tpybamuy,
yposneTsopsaowmx TpebosanHuio 3.3.1.

3.3.3. CoeguHuUTeNbHbIE AETANIM U NPOYHOCTb UX COEAUHEHMUA C TPYOOI A0NKHbI OblTb PacCYUTAHbI
Ha HOMMHaNbHOE AaBieHne He meHee 1,5 Mla.

3.4. TuapaBAMYECKUIA PacyeT CUCTeM BOOOCHABXKeHMS

3.4.1. Mpw rMapaBANYECKOM pacyeTe TPpybonpoBOAOB rOpsAYero M XoJ04HOro BOAOCHabXKeHus
onpeaenstoT NoTepu Hanopa B Tpybax, coegMHUTENbHbIX AETAaNAX, B MECTax NOBOPOTOB U U3MEHEHUS
anametpa Tpybonposoaa.

3.4.2. PacyeT He0bXxo4MMOro ruapasB/INYEeCcKoro Hanopa caeayert Npor3BoaAnTb No metoaunke CMN 40-
102.

3.4.3. BesmumnHy notepb Hanopa AH Ha yuacTke Tpy6onposoaa cneayeT onpeaenaTb no popmyne

&
AH =Li+— ,
! 2g§ S, (1)

roe L - pacyeTHaa AsnMHa yvacTka, M;

[ - noTepun Hanopa, Bbi3BaHHbIE FMAPABANYECKUM COMPOTUBAEHUEM eANHULbI AVHbI TPYObI;
V' - cpepnaa ckopocTb ABuKeHMA BOAbI, M/C;

g - ycKkopeHue cBoboHOro nageHus, pasHoe 9,8 m/c2;

Zé:i - CyMMa K03¢¢MU,MEHTOB rmapasanyvyeckunx COI'IpOTMBfIEHMVI coeanHUTENbHbIX ,CI,ETa/'IEﬁ n

3anNoOpHO-peryanpytoLLen apmatypsl.

3.4.4. TMpu npoBeaeHUN MNPUBAUIKEHHbIX TUAPABANYECKUX PACYETOB MO  ONpeaeNeHuio
TMAPaBAMYECKMX CONPOTMBAEHUN Tpy6 I cnedyeT NoMb30BaTbCA HOMOrpaMMamMM, NPUBEAEHHbIMU B
MpunoxeHuax b n B, cocTaBNeHHbIMW 18 CUCTEM XONOLHOIO M FropAYero BOAOCHAOXKEHUs Npu cpegHUx
Temnepatypax 10 °C 1 60 °C cooTBeTCTBEHHO.

3.4.5. MNpw npoeaeHUn NPUBAUMKEHHbIX TMAPABANYECKMX PAaCYETOB BHYTPEHHUX BOAOMPOBOAHbIX
CUCTEM BE/IMYMHY NOTEPb HAaNopa Ha MeCTHble CONPOTUBAEHUA PEKOMEHAYETCA NPUHUMaTL paBHoM 30%
BE/IMYMHbI 06LIMX NOTEPb B Tpybax.

3.4.6. BennumHy notepb Hamopa Ha MeCTHble COMPOTUBNEHUA B COEAMHUTE/NbHbIX AeTanax u
3aMNOpHO-peryavpytowen apmatype cnegyet npuMHUMATbL NO  PEKOMEHAALMAM  NpeanpuATuid-



nsrotosmutenem.

3.5. TnapaBAnYECKMIA pacyeT CMCTEM OTOMNIEHUSA

3.5.1. Mpu rnapasnnyeckom pacyeTte nageHue gaBneHuma AP B cucTeme oTonNeHUA cknaaplBaeTcs
13 notepb AasseHua R Ha TpeHune no anunHe Tpybonposoaa | U noTepb AaBneHUs Z Ha NpeoaoneHune
MECTHbIX CONPOTUBAEHUI

AP=RI+Z.(2)
3.5.2. Notepwu aasnenuns R, NMa/m, no anvHe moskHo onpeaenuntb no popmyne

2
R= ﬂL103, (3)
2d

roe A - KoahPULMEHT CONPOTUBAEHMA MO AJMHE;
V - CKOpOCTb TeYeHusa BoAbl, M/C;

d »- pacyeTHbIN AnameTp Tpybbl, M.

3.5.3. KoadpuumeHT conpoTMBAEHMUA NO ASIMHE A cneayet onpeaenatb no popmyne
b 11312(2-8)1 (3.7d,/K,)

2 ) g ' P 3

0,5

lgRe, -1

V- l9(3.7d, /K,

rae b - uncno nogobus pexxMmoB TeYeHUSA BOAbI;

. 6
K | - KoadpuumeHT skBMBaNEHTHOI WepPOoXoBaToCTH, M, NpuHUMaeTca pasHbim 1,0 x 107 m;
Red, - baKTMyecKoe uyncio PeitHonbaca.
3.5.4. PacueTHblit anametp Tpy6bl d , C/ledyeT onpeaenats no Gopmyne

d, =0,5(2d,+Ad, —4S —2AS), (5)

p
roe dH - HapyXXHbI guameTp Tpybbl, M;
AdH - AONYCK Ha HapPYXHbl1 AnameTp Tpybbl, m;

S - TONLWMHA CTEHKM TPY6bI, M;
AS - ponyck Ha TONWMHY CTEHKM TPY6bI, M.

3.5.5. ®aKTuyeckoe umcno PeiiHonbAaca Req,, onpeaenseTca no popmyne

de
Reqb: , (6)
Vl‘
rae V, - KOIGOUUMEHT KMHEMATUYECKOM BA3KOCTU BOAbl, M2/C, NMPUHMMAETCA C Y4YeTOM

TemnepaTtypbl Boabl (Tabauua 2).



Tabaunua 2

Temnepatrypa BOIEL, °C KosdduumeHT KMHEMATUUECKOM
BA3KOCTM BOIH HIO , M2/C

t
-6

40 0,66 x 10
-6

50 0,55 x 10
-6

60 0,47 x 10
-6

70 0,41 x 10
-6

80 0,36 x 10
-6

90 0,32 x 10

3.5.6. Yucno PeMHoNbAca Rem, COOTBETCTBYIOWLEE Haya/ly KBaApaTMYHOW o0bnactu

rMAPABANYECKUX COMPOTUBAEHUI NPpU TypbyNeHTHOM ABUKEHWUM BOAbI, OnpeaenseTcsa no popmyne

. 500d,
K6 K

9

Re (7)

3.5.7. Yucno nogobua pexknmos TeveHus Boabl b onpeaensatoT no dopmyne

lgRe
+g¢’

b=1+—".
lgRe,,

(8)

3.5.8. Mpu npoBegeHUM NPUBAUIKEHHBIX TMAPABANYECKMX PACYETOB MO OMNpeaeNeHUto nageHus
OaBNeHWs,  BbI3BAHHOMO  MAPABAMYECKMM  conpoTuBaeHMem  Tpyb, cnegyer  Mo/b30BaTbCA
Homorpammamu (MpunoxkeHue ), paccuMTaHHbIMKU ANA cpeaHen TemnepaTypbl Boabl 80 °C.

3.5.9. Mpu cpegHen TemnepaType TenaoHocutend, otamyHoh ot 80 °C, cnemyeT yyecTb
nonpasoYHbIN KoadpdUuneHT & (Tabnuua 3), paBHbIN

a=RIR,(9)

roe R[- yaenbHan InHeHan noTeps AaBiAeHua NpU CPeaHeln pacyeTHoM TemnepaType Boabl t, °C,

n pacxoge G, Na/m;
R - 3HaueHue yaenbHon NuHeHoi notepu aasneHus (MpunoskeHune I npu t = 80 °C 1 Npu Tom e
3HayeHuun G, Na/m.

Tabnuua 3

CpexnHsasa TeMmIepatTypa 90 80 70 60 50
TEIJIOHOCUTEJIS B

40 ‘



TpyBax, °C

Kosddbuument anbbda 0,98 1,0 1,02 1,05 1,08 |1,11

3.5.10. AnA npubAMMKEHHbIX TMAPABANYECKUX PACYETOB CUCTEM OTOMNJIEHUA C UCNO/Ib30BAHUEM TPYD
M3-C n coegnHUTENbHbBIX IATYHHbIX AeTasiel BeIMYUHY NOTeEPU JaBAeHUA Z peKoMeHAyeTca NPUHUMaTb
paBHoI 30% 06Len BeIMYMHBI NOTEPb AaBAEHUA B Tpybax.

3.5.11. BennunHy notepu AaBaeHMA Z Ha COeOMHUTE/bHbIX AEeTansfx WU 3anopHO-peryampytoLwe
apmaType cieayeT NPUMHUMaTb MO AaHHbIM NpeanpuUATUN-U3roTOBUTENEN.

3.6. KomneHcauma TemnepaTypHbIX yoAMHEeHUI Tpybonposoaa.
Onopsbl 1 KpenaeHua

3.6.1. KomneHcaumnsa TemnepaTypHbIX YAJAMHEHNI A0KHA OCYLLECTBAATLCA, KaK NpaBuio, 3a cyeT
CaMOKOMMEHCALUMN OTAENbHbIX Yy4acTKOB TpybonpoBoaa: NnoBopoTos, M3rMbos u T.4. ITO AOoCTUraeTcA
NpaBW/IbHOM pPaCcCTaHOBKOM HEMOABWMMKHbBIX KpenneHun, gensawmx TpybonpoBos Ha He3aBUCMMble
y4acTku, gedbopmaLumsa KOTOpbIX BOCNPUHMUMAETCA NoBopoTamm Tpybonposoaa.

3.6.2. YanuHeHune yyactka Tpybonposoga AL, mm, npu makcumanbHoi TemnepaType BOAbl B
TpybonpoBoge cnegyeT onpegensts no popmyne

AL =0,15LA¢, (10)

roe L - AnMHa yyYacTKa paccumTbiBaemoro Tpybonposoaa, m;
At - pa3HOCTb TeMnepaTypbl TEMIOHOCUTENA MPU 3KCMAyaTaLMmn U moHTaxe, °C.
Npumeyanue. 3Hak (+) nanm (-) npu Af yKasbiBaeT Ha yBenMYeHNe NAK yMmeHblueHue L.

3.6.3. Kpennenue TpybonpoBoaoB wu3 Tpyb [M3-C ocCywecTBAAOT C Y4eTOM JIMHEWHbIX
TEMMNEPATYPHbIX YAJIMHEHUA W UX KOMMEHCUPYIOLWENA CNOCOOHOCTM C MOMOLLBIO MNOABUMMKHBIX W
HenoABUMKHbIX OMnop.

3.6.4. CpeactBa KpenneHuMa [OMKHbI MMETb MOBEPXHOCTU, WCKAKOYaoLWMe BO3MOMXKHOCTb
MeXaHW4YeCKOro noBpexaeHuns Tpy6. KpenneHusa He f0NKHbI UMETb OCTPbIX KPOMOK U 3ayCeHLLEB.

3.6.5. Pasmepbl xomyTOB, GUKCAaTOPOB, CKOD AOMKHbI CTPOrO COOTBETCTBOBATL AMAMETPaM Tpyo.
MeTannnyeckune KpenneHua JONXKHbI UMETb NPOKAAAKMU U aHTUKOPPO3UOHHOE MOKpPbITUE.

3.6.6. Ckonb3ALLMe OMNOopbI, pacnosiaraemble No AAnHe TPybonpoBoaa, AOKHbI UMETb NPOKNALAKY
Mexay Tpybow 1 onopoi, KoTopas 3aKNafblBaeTca B KOHCTPYKLMIO ONOpPbl B 3aBMCMMOCTM OT AMAMETPA
Tpy6bI.

3.6.7. PaccTtoAHMe Mexay KpenaeHuammn Tpyb cnegyeT npMHUMaThL He boJiee ykasaHHOro B Tabanue
4,

Tabnuua 4

PaccTosHuA mexKay KpenaeHnamu Tpybonposoaa

HapyxHE PaccTosHMe Mexny KpPenJeHMAMM TPpyOONpPOBOHNOB, MM

ovaMeTp

TPyOBI, MM TOPMBOHTAJIbHAS BepTHUKAaJIbHASA

IpoKJIanKa IpoKJIanKa

cucrTeMma cucrTeMa cucreMa cucrTeMa
XOJIOOHOTO TopsAYero XOJIOOHOTO TopsAYero
BOOmOCHab— BOOOCHaOXeHMs | BomocHab— |[BoIOCHaOXeHUS
KEHMUA ¥ OTOIJIEHUS [XeHus ¥ OTOIJIEHUS

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. Heobxoanmo npesycmaTpmMBaTh COOTBETCTBYIOLLEE PACNONOKEHWNE KPENNEHUI Ha NOBOPOTaXx
N OTBETBAEHUAX TpybonpoBoaa.

3.6.9. PacnpegenutenbHble KONNEKTOPbI C 3aMOPHO-PEerynpytoww,ein apmaTypon cnegyer KpenuTb ¢
NMOMOLLbIO HEMOABMMKHbIX KPEMNJEHUA ANA YCTPAHEHUs Nepeaayn ycuanin Ha Tpybonposos B npouecce
3KcnyaTaymu.

3.6.10. HenoaBu:KHble OMoOpbl HEOOXOAMMO pPasMeLLaTb TaK, YTOObl TeMnepaTypHbie U3MEHEHUN
OJINHbI yYacTKa TpybonpoBoga MeXKay HUMKW He NPEBbLILAAIN KOMMEHCMpPYIOLLE cnocobHOCTM OTBOAOB U
KOMMEHCATOPOB, PAacCroJIOXKEHHbIX Ha 3TOM Y4acTKe, W pacnpenensnvcb MNPOMOPLMOHANbHO UX
KOMMEeHCcUpYytoLlet cnocobHocTu.

3.6.11. YcTaHOBKY KOMMNEHCATOPOB C/ieayeT NpeaycMmaTpmBaTh NPU HEBO3MOXHOCTM KOMMEHCcALUK
YO/VHEHWIA 32 cYEeT NOBOPOTOB TpybonpoBoAOB.

3.6.12. PacyeT KOMMeHcupyloleln crnocobHoctu [-06pasHbix 3nemeHToB U [1-06pasHbIx
KOMneHcaTopoB (p1cyHoK 1) nponssoauTca no dopmyne

L. =15VdAL ,(11)

rae L. - pnvHa KomneHcauMoHHOro nm/ieya, BOCMPUHMMAIOLLETO TemnepaTypHble M3MeHeHUs
ONVHbI Tpybonposoaa, Mm;

d - Hapy:KHbIV AnameTp Tpybbl, MMm;

AL - TemnepaTypHble U3MeHEeHMA ANHbI TPYObI, MM;

15 - amnupuyecknin KoadPUUMEHT, XapaKTePU3YIOWMNIA NPOYHOCTHbIE CBOMCTBA MOJIMMEPHOro
maTtepumana Tpy6 MN3-C.



a)

A

PucyHok 1. Yctpoiictso N-o6pasHoro (a)
n r-obpasHoro (6) kKomneHcaTopos

4. MOHTa) cUCTeM BOAOCHAOKEHNS U OTONAEHWUA 34aHUN
4.1. O6bwme TpeboBaHUA

4.1.1. PaboTbl NO MOHTAXY CUCTEM XOJIOAHOTO M ropsAYero BOAOCHAOXeHMA M OTOMNIEHUA 34aHUA U3
HanopHbIx Tpy6 M3-C fOAXKHbI NPOM3BOAUTLCA KBANUPULMPOBAHHBIMM MOHTAXKHUKAMK, NPOLIEALWNMU
obyyeHMe no pabote ¢ HanopHbIMU TPyO6amu M3-C U NATYHHBLIMU COEAUHUTENbHbIMU AETaNAMU NpU
MOHTaxe TpybonpoBoaos..

4.1.2. MoHTaX cuctem TpybonpoBOAOB A0KEH NPOU3BOAUTLCA B COOTBETCTBUM C YTBEPKAEHHOM
B YCTAaHOB/JIEHHOM MOPAAKE MNMPOEKTHO-CMETHOW WM paboyeir OOKYMEHTALMEN, a TaKkKe C MPOeKToMm
npoussoacTea pabor.

4.1.3. NMpK MOHTaXKHbIX paboTax 60/bloe BHUMAHWE AOMKHO ObiTb yYAEeNeHO KOHTPOIIO KayecTBa
NPOn3BOAUMbBIX COeAMHEHMI. CUCTEeMa KauecTBa MOHTaXKa TpybonpoBoLOB AO/KHA BKAOYATb BXOAHOM
KOHTPO/1b TPYO M KOMMNIEKTYIOLWMX U3AENNA.

4.1.4. Mpu xpaHeHun 6yxT Tpyb M3-C nam ux nepeBoske Npu TEMMNEPATYPE HUNKE HYNS OHU AO0KHbI
6bITb Nepes, PackaTKoON U AaNbHEULWNMMN MOHTAXKHbIMU ONepaLMaAMN BblaepKaHbl B TedyeHue 24 4 npu
Temnepatype He Huxke +10 °C.

4.1.5. MoHTa) cnegyeTt npon3BoauTb NpU TemnepaType Bo3ayxa He Huke O °C.

4.1.6. B npouecce pasMoOTKK BYXTbl U MOHTaXa TpybonpoBoaa HEOOXOAUMO CneanTb, YTOObI Ha
Tpybe He 6bl10 NepeslomoB.

4.1.7. Npoknaaky Tpyb cneayet Bectn 6e3 HaTAara.

4.1.8. B npouecce MOHTa*ka MpW NpoTackMBaHuMM TPyb yepes cTeHbl CBOOOAHbIE KOHLbI
HeobXxo4MMO 3aKpbIBaTb 3arAyLWKamMn, YTOObl B CUCTEMY HE MOMAAN FPA3b U Mycop.

4.1.9. Cuctembl BOAONPOBOAA M OTONNEHMA C ucnonb3oBaHmem Tpyb M3-C cneayet npoknagbiBaTb
CKpbITO. CTOAKK LenecoobpasHo pasmelLaTb B KaHanax, HMWax, 60po3aax, 3a AeKopaTUBHbIMU NAHENAMMU
WKW 3aMOHO/IMYMBATb UX B CTEHaX W neperopogkax. B cnyyae 3amoHonnumsaHma tpyba M3-C ponkHa
ObITb 3alMLEeHa 060N0YKONM, M30aALMEN U3 BCMEHEHHOIO MOAM3TUAEHA (NOAUCTUPOA) UAK APYrUX
MaTepuanos TPYOHOM M30NALMMN, 32 UCKIOYEHUEM CUCTEMbI HAaMOIbHOTO OTOMJIEHUS.

Fopu30HTaNbHblE TPYOONpPOBOAbI M NOABOLAKN AOMNYCKAETCA PasMelLaTb 3a NANHTYcamu. OTKpbITble
YYaCTKM LONKHbI O6bITb 3aKPbITbl AEKOPATUBHBIMW 3/1EMEHTAMMU.

4.1.10. Ona npoxofa Tpyb yepes CTpoUTE/IbHbIE KOHCTPYKLMU CTEH U NEPEKPbITUI HeEOBX0ANMO
npeaycmaTpmBaTb 'Mb3bl. BHYTPEHHWA AMAMETP rMb3bl AoKeH ObiTb HA 5 - 10 MM 60/1bLLEe HAPYXKHOTO
OnameTpa npoKnagbiBaemol Tpybbl. 3a3op Mmexay Tpybon M rmnb3oi HeobxoaAMMO 3a4enatb MATKUM
HecropaembiM MaTepuaaom, AOMYCKaOLWNM NPOAO/IbHOE nepemeLleHne Tpybbl. MMab3a goaKHa Ha 3 - 5
CM BbICTYNaTb Haj, NOJIOM, 3 B Neperopoakax v y notoska - 6biTb 3ano4nmuo.

4.1.11. B cnyyae npoknagku tpy6 M3-C B KOHCTPYKLMM MOMA He AOMYCKaeTcas HaTArMBaHWE Mo



NPAMON INHUK, a ciedyeT YKNaAblBaTb UX AyraMu Manoi KPUBM3HbI (3MEKO), NPUHMMAnA BO BHUMAHMKeE
TemnepaTypHble NapameTpbl 3KCAyaTaunm TpybonpoBoaa U TemnepaTtypy NPy MOHTaxKe.

4.2. BXOAHOM KOHTPO/Ib KayecTBa Tpyb U cCoeauHUTENbHBIX AeTanei

4.2.1. BXOoAHOWM KOHTPOJIb KauyecTBa Tpyb 1 coeguMHUTENbHbIX AeTael BKAOYAET:

- Ha/iMuMe ConpoBOAMUTENLHOrO AOKYMEHTa O KayecTBe (MacnopTt, cepTUdUKaT COOTBETCTBMA U
CaHUTAPHO-3NNAEMMNONOTNYECKOE 3aKN0YEHNE);

- Ha/InYuMe MapKUPOBKM Ha TPyDax U CoeaUHUTENbHbIX AeTansx;

- KOHTPO/1b BHELUHETO BUAa;

- BbIOOPOYHbIN KOHTPOJIb FEOMETPUYECKUX PA3MEpPOB (C y4eTOM TOLWMHbI CTEHKM Tpybbl M
COOTBETCTBYHOLMX €/ TUNMOPA3MEPOB COEANHUTENbHbIX AeTanemn);

- KOMMNIEKTHOCTb COEAMHUTENBHbIX AeTaneun.

4.2.2. KOHTPO/Ib BHELLIHEro BMAA OCYLLECTBAAETCA BM3Ya/ibHO 6e3 NpMMeEHEeHUA YBEIMUYUTEbHbIX
npnbopoBs. Tpybbl AOMKHbI UMETb NaAKNUe HapY)KHYIO M BHYTPEHHIOI NMOBEpPXHOCTU. Ha Hapy»KHOW,
BHYTPEHHEN U TOPLEBOM NOBEPXHOCTAX HE AOMYCKAOTCA My3blpU, TPELLMHbI, PAKOBUHbI, MOCTOPOHHME
BKAOYeHUA. OKpacka Tpyb A01KHA ObITb CM/IOWHOM U paBHOMEPHON. Pe3bboBble 4acTn coeANHUTENbHbIX
aetanen A0NXHblI ObiTb NMONHOCTbIO 0dOpPMIEHbl, 6e3 3ayceHLEeB, CKOJIOB, PBaAHbIX M CMATbIX HUTOK.
Pe3bba gonxHa 6bITb N3rotosneHa B cooTsetcTenm ¢ FOCT 6357.

4.2.3. JlaTyHHble coeANHUTENbHbIE AEeTa/IM KOMNPECCUOHHOIO TUNA A0/IKHbl COCTOATb U3:

- Kopnyca coeguHUTeNbHON AeTanu;

- pa3pe3HOoro 06XMMHOro KonblLa;

- HAKMAHOM raiiku.

JlaTyHHble coeaAnHUTENbHbIE AETA/IN NPECCOBOr0 TMNA A0MKHbI COCTOATb U3:

- Koprnyca CoOeANHUTENbHOWN AeTaNu;

- HanNpPeccoBOYHOW rM/b3bl.

4.2.4. KOHTPO/Ib reOMETPUYECKUX Pa3MEPOB AO0/IKEH NPOBOAUTLCA BbIBOPOYHO (HE MeHee Tpex
06pa3uoB Tpyd M COEAUHUTENIbHLIX AeTanen) nyTem M3MEpPEHUs C NMOMOLLbIO LUTAHTEHUMPKYIA UAN
OPYyroro, COOTBETCTBYIOLLErO €ro TOYHOCTU M3MEPUTENbHOFO MHCTPYMEHTA, W COMOCTaB/AEHUA C
pasmepamm, YKazaHHbIMW B HOPMATMBHO-TEXHUYECKOM AOKYMEHTALMN Ha NU3genus.

4.2.5. Mpn nonyvyeHMn HeypoBAETBOPUTENbHbLIX PE3yNbTaTOB BXOAHOIO KOHTPO/IA MOHTAXKHble
paboTbl C 3TOM NapTuen Tpyd UK AeTaneit NPUOCTaHaBANBAOT A0 BbIACHEHMA NPUYUH HECOOTBETCTBMA.

4.3. CoeanHeHunn Tpyb
13 "cwmnToro" NoANITUAEHA C NAaTYHHbIMW AEeTanAMM

4.3.1. CoegnHeHmne Tpybbl M3-C ¢ NaTyHHbIMU COEAUHUTENbHBIMU AETanAsMU KOMMNPECCUOHHOIo
TUMNa OCYLLEeCcTBASETCS NyTeM 06aTua pa3pesHbiM KOAbLOM TPyObl Ha HUMMENbHYH YacTb AETaNU C
NMOMOLLbIO HAKWMAHON TramKu. [epMeTUYHOCTb WM HAAEKHOCTb COeAMHEHWA AOCTUrAlOTCA 3a cyeT
HUMNNEeNbHOM YacTU NATYHHOWN COeAMHUTENbHOM AeTanun, COOTBETCTBYIOLWLENO YCUANA 06XKaTUA Pa3pesHoro
KO/bLa K TPy6e M HeobX04MMOMN NAACTUYHOCTU MaTepurana Tpyobl.

4.3.2. CoeanHeHuns Tpyb6 M3-C c NaTyHHbIMW COEAMHUTENbHbIMM AETaNAMU MPECCOBOro Tuna
OCYLLECTBAAIOTCA MyTEM WX 006XKaTUA Ha HMUNNENbHOW YacTU AeTann, TO eCcTb NpU HaABUraHUK
Hepa3pesHoro KoabLa.

4.3.3. MoHTa) coeanHeHuit Tpyb M3-C ¢ getanamm cnenyet OCYWECTBAATb NpU TemnepaType
OKpy*Katouien cpegbl He meHee +10 °C.

4.4. NMogrotoBuTenbHble paboTbl

4.4.1. Jo Hayana MOHTa)ka TpybonpoBoda CUCTEM XONOAHOIO W ropsAYero BOAOCHaAbXKeHUs U
oTonseHua n3 Tpyb M3-C Heobxo4MMO BbINONHUTL C/ieaytoLLmMe NoArOTOBUTEIbHbIE PaboThbI:

a) oTobpaTb TPYObI M COEANHUTENbHbIE AETanu, NpoleaLne BXOAHOW KOHTPO/Ib B COOTBETCTBUMU C
4.2;

6) pa3ameTuUTb TPYbbl B COOTBETCTBUM C NMPOEKTOM WM MO MECTY C y4eTOM NPUMNYCcKa Ha coeauHEHUE



N C yYETOM YBE/IMYEHUNS ANIMHbI 32 CYET YCTAHOBKM COeAMHUTENbHbIX AeTaneu;

B) paspe3atb Tpybbl COrMacHO pasmMeTKe CchneunanbHbiM WHCTpymeHTOom (Tpybopesom ans
NaacTMaccoBbIX Tpyb).

4.4.2. PasameTKy Tpyb cnenyeTt oCyLEeCTBAATb CTAHAAPTHbIMU U3MEPUTEIbHbIMU UHCTPYMEHTAMMU:
N3MEPUTENIbHOM JINHEMKOW, CKNagHbIM METPOM, PYNETKOW, a TaKXKe CneuuasbHO W3roToB/EeHHbIM
WwabNoHOM M pasMeToYHbIM NpucnocobaeHnem.

4.4.3. PUCKM N5t OTPE3KU U OpUEHTaLMN COEAUHUTENbHOMN AEeTaM OTHOCUTENIbHO TPYObl HAHOCAT
MATKUM  KapaHZalwom WAM Mapkepom. HeaonycTMmo HaHeceHuMe LuapanvH WMAM Haape3oB Ha
NOBEePXHOCTAX TPYObI.

4.4.4. Paspe3ky Tpybbl AenatoT COracHO PasMeTKE CreuuasibHbiIMU HOMKHULLAMMK, He A0mnycKan
cMATUA Tpybbl M obpa3oBaHuMA 3ayceHueB. OBa/ibHOCTb TOPUOB TPyd Ao/MKHA 6biTb He 6onee 5%.
OTK/NIOHEHME NNOCKOCTU pe3a OT NeprneHANKYAapa K 0cu TPyObl He AONKHO NpeBbIwaTth 5°.

4.5. CoeanHeHmna

4.5.1. CoeanHeHne Tpybbl M3-C M NaTyHHbIX AeTanel KOMMPECCMOHHOro TMMa BbIMOJHAIT B
cnepyrolem nopsaake:

a) HaZleBaloT HAaKNAHYIO raiKy Ha Tpyby;

6) HageBatloT paspesHoe 06KMMHOE KoJbLo Ha Tpyby;

B) conpsaratoT Tpyby ¢ HUNNEeNbHOM YacTblo COeANHEHMS;

r) 3aTArMBaloT HAKMAHYIO raiiky Ha pe3bb0oBYIO YacTb COeAMHEHUS.

4.5.2. Pe3bboByl0 YacCTb HaKUAHOW TalikKM HaAeBalOT Ha TPyOy B CTOPOHY pe3bboBOM 4YacTu
coeAnHeHuA.

4.5.3. Pa3pe3Hoe KoNbLLO HageBatoT Ha TPyOy Tak, UTOObl Kpai Ko/bLa OTCTyNan oT Kpas Tpybbl Ha
0,5-1 mm.

4.5.4. Tpyba oonKHA ObITb HacaxKeHa A0 ynopa HUNMNEeAbHOW YacTn coeanHUTeNbHOW aetanu. He
[ONYyCKaeTcA MPUMEHATb Kakue-ambo cmasKuM M nacTbl C uenbto 6onee nerkon Hacagku Tpybbl Ha
HUNNENbHYIO YacTb COeAUHUTENbHOW AeTanu.

4.5.5. HakngHyto raiiky, 3axumatoLyto pa3pesHoe Kosbl,o, 3aTArMBAOT NPM MOMOLUM KAtoYen gns
npeaoTBpalLeHNs Mepenayun ycuaua nepekpyymMBaHMA Npu 3aTaKKe Ha Tpyby. He ponyckaetca
NPOKPYYMBaAHNE COEAUHUTENBHOW AETaNM OTHOCUTENBHO TPYObI MOC/E 3aTAXKKM HAKMAHOW ranku.

4.5.6. CoeanHeHue Tpybbl MN3-C 1 NaTyHHbIX AeTanein NpeccoBoro TMna BbIMOJIHAOT B CAeAYIOLEM
nopsaake:

a) HagEeBaloT HaMNPeCCOBOYHYIO TMAb3y Ha Tpyby;

6) paclmpAoT KOHeL, TPY6bl C MOMOLLbIO CNEeLMabHOIO MHCTPYMEHT];

B) conpAratoT Tpy6y ¢ HUMNNEbHOM YacTblo COeAMHEHUS;

r) 3anpeccoBbIBalOT r'M/1b3y Ha HUMMEbHYIO YacTb COeAUHUTENIbHOW AeTaNu.

4.6. NMpucoeamHeHMA K pe3bb0oBbIM 3/1eMeHTam

4.6.1. NMepexog, cuctemsl Tpybonposoaos u3 Tpyb M3-C Ha cTanbHble TPYHONPOBOAbLI, @ TaKKe Ha
apyrme  cuctembl  TpybonpoBoAOB M3 NAacTMacC WMAM  KOMBWHWMPOBaHHblE  TPyboMpoBOAbl,
npucoeavHeHne 3anopHO-PeryIMpyoLWwein apmaTypbl, NoAyYeHWe PasbeMHbIX COegUHEHMUN BbINOMHAOT
cneunanbHbIMM NaTYHHbIMU COEAUHUTENIbHBIMU AeTaNAMM.

4.6.2. MNpu cbopke y310B pe3bboBble COEAMHEHWUA A[O/MKHbI 6bITb YNAOTHEHbl. B KauyecTBe
yNAOTHUTENs ANns pe3bboBbIX COeAMHEHMI Npu TemnepaType nepemeliaemon cpeabl go 95 °C
BK/IIOYUTENIbHO CNeAyeT NPUMEHATb NIEHTY M3 GTOPONNACTOBOrO YNAOTHUTENbHOrO MaTepuana (PYM) n
npouve repmetnkn. Ansa pe3bboBbIX COEAUHEHUI MPUMEHAIOT APYrue YNAOTHUTE/IbHbIE MaTepuanbl,
obecneynBaroLLme repMeTMYHOCTb COEANHEHNI NPKU TemnepaType TenaoHocutens 95 °C, aonyleHHble K
NMPMMEHEHMIO B CUCTEMAX XO3AWCTBEHHO-NMUTLEBOIO BOAOCHAGXEHMA B KadecTBe YMAOTHUTENewn
pe3bboBbIx YacTel U NpoLLesLIMe COrlacoBaHNe OPraHoB CaHINMAHAA30Pa B YCTAHOBEHHOM NOpAIKe.

4.7. THyTbe TPYO



4.7.1. THyTbe Tpy6 M3-C npomnsBOANTCA B XONO0AHOM WU ropsYem COCTOAHUM B 3aBUCUMOCTU OT
HeobxoguMmoro paaunyca usruba.

4.7.2. HaumeHblunn paguyc nsrnba Tpybbl Npu rHyTbe B XON0A4HOM COCTOSHUU He A0/KEH ObITb
MeHee NATU HapyKHbIX ANaMEeTPOB, a B ropaYemM - He MeHee 2,5 anametpa Tpyo6bI.

4.7.3. MNpu Heobxoaumoctn mMsrmba u GuKcaumMm B XONOAHOM COCTOAHMM C ManbiM PaLUYCOM
cnepyet ucnonb3oBaTb PpUKcaTop 3arnba.

4.7.4. Ana rHyTbs Tpybbl B ropsayem COCTOSSHUM HeobXxoAMMO WMCMO/b30BaTb FOpPAYMA BO3AYX U
BHYTPEHHIOO CNUPAsIbHYIO NPYXKMHY. He gonycKaeTcs Harpes TPyObl OTKPbITbIM NAaMEHEM.

MakcmmanbHaa Temnepatypa Harpesa 130 °C. Mocne HarpeBa COrHYTYIO B HYXXHOE MOJIOXKEHUE U
3aduKcMpoBaHHyo Tpyby cneayet oxnaauTb B BOAE UAN HA BO3AYXE.

4.8. UcnbiTaHne cuctemsl Tpybonposoaa

4.8.1. UcnbiTaHna Tpybonposoga NpouM3BOAAT B COOTBETCTBUM C AEWUCTBYHOLWMMU MpPaBUIaMMU.
MpeaBapuUTeNIbHO OCYLLECTBAAIOT BU3Yya/ibHbI KOHTPOJIb BCEX CMOHTUPOBaHHbIX coeagnHeHui Tpyb MN3-C
¢ getanamu. He gonxHo bbiTb BUAUMBIX AedPeKTOB coeANHUTENbHON AeTanu U Tpyobl N3-C, nonyyeHHbIx
B NpoLecce MOHTa)Ka (CKOAbI, TPELIUHbI, LlapanuHbl, nepernbbl Tpyb B MecTax 3aKpyrieHun 1 1.4.).

4.8.2. PexXumbl 1 nocnefoBaTe/IbHOCTb FTMAPaBANYECKUX UAM MHEBMATUUYECKMUX UCMbITAHUA CUCTEM
XONIOZHOTO U ropaYero BoAOCHabKeHMA U OTONAEHUS ¢ Mcnonb3oBaHMem Tpyb M3-C pernameHTMpyOTCA
CHwulM 3.05.01.

4.8.3. NcnbiTaHMA BHYTPEHHUM AaBAEeHMEM A0/1KHbl NPON3BOAUTHLCA NOC/E NONHOM repMeTn3aLLmnm
pe3bb0oBbIX 31EMEHTOB, C YYETOM PEKOMEHAALMIN NpeanpuATUiA-u3rotosmTeneir. CucTembl BHYTPEHHEro
XONIOZIHOTO U ropAYero BogoCHabKeHMA M OTONNEHUSA C UCNob3oBaHUeM Tpyb M3-C cneayeT UCNbITbIBATb
rmapocTaTMyeckMm metogom B cooteetctanm co CHul 3.05.01.

5. Okcnayatauma
5.1. Caaya cuctembl TpybonpoBoaa B IKCMIyaTaLmio

5.1.1. Caayva B aKcn/lyaTaumio CUCTEM XOJI0AHOTO U FOpsiYero BOA0CHabKeHUsA U oTonaeHns U3 Tpyb
MN3-C ocyuwecTenseTcs B cooTBeTcTBMM € TpebosaHusamu CM 40-102 n CHuM 41-01.

5.1.2. Cuctemy TpybonpoBOAOB ropsiyeM M XO/IOAHOW BOAbl, CMOHTMPOBAHHYO M3 Tpyb M3-C,
cneayeT TWATEeNbHO NPOMbITb MPOTOYHOM NUTLEBOWN BOAOM.

5.2. PemMOHTHble paboThl

5.2.1. PaboTbl NO PEMOHTY CUCTEM XO/I04HOI0 M ropsaYero BOA0CHAbXeHMA U OTONIEHUA 34aHNI C
nucnonbzoBaHmem Tpy6 M3-C  ©n  coeguMHUTENbHbIX  AeTanel  OONXKHbI NpPOM3BOAUTLCA
KBanUOUUMPOBAHHbIM NEePCOHaNOM, NpoLlealWM COOTBETCTBYOLLEE 0OYYEHME N YCBOMBLLMM NpaBuia
obpauteHua c Tpybamu M3-C n coegMHUTENBHBIMW AETaNAMMU.

5.2.2. Mpun 3ameHe Tpyb U coeaMHUTENbHbIX AeTafell BO BPEMS PEMOHTa He [OMyCcKatoTcs
M3MeHeHMe aAnameTpa Tpybbl, yCTaHOBKA NPUHLMMNNANBHO APYIMX Y3/10B COeAMHUTENbHbIX AeTanen, a
TakKe nobble apyrne OencTBUS, CNOCOOHbleE M3MEHMUTb 3KCMJlyaTauMOHHble MNapamMeTpbl CUCTEMbI
TpybonpoBoga. Bce npuHUMNMANbHbIE W3MEHEHUSA [AO0/KHbI OblTb BHECEHbl B MPOEKTHble W
9KCN/lyaTaLMOHHbIE OKYMEHTbI U YTBEPKAEHbI B YCTAHOBAEHHOM NopAaKe.

5.2.3. Teun B pe3bbOBbIX COEANHEHUAX YCTPAHAIOT NyTeM NoABOPaYMBaHUA B pe3bbOBbIX YacTsaX
WKW NOJSIHOWM 3aMEHbI YNIOTHUTENA.

5.2.4. B npouecce peMoHTHbIX paboT He AOoMNycKaeTcs NpoBOpavYMBaHMe TPyObl OTHOCUTE/IbHO
06’KMMHOWM YacTu COeANHUTENIbHOWN AeTau.

5.2.5. B cnyyae nospexaeHWs yyacTKa TpybonpoBoAa WM YCTPaHEHMA Teunm B pe3bboBom
coeguMHEHMN NyTeM 3aMeHbl y4acTKa Tpybonposoaa LenecoobpasHo Bbipe3aTb NOBPEXKAEHHbIM YYACTOK.
[ONnHa Bbipe3aemoro yyacTka oOnpefenseTca B Ka)KAOM C/lydae OTAEe/IbHO MCXO4A W3 YCNOBWUM
BO3MOHOCTU MNPOBEAEHUA PEMOHTHbIX pPaboT. 3ameHy MNPOM3BOAAT C MOMOLLbI OTpe3Ka Tpybbl
HeobxoAMMOWN ANAVHbI, COEANHEHHOIO C PEMOHTUPyeMbiM TPy6OMNpoBOAOM C MOMOLLbIO Pa3/INYHbIX



COeANHUTENbHDBIX AeTaNnen.
Tpyba, npumeHsBlIAACA paHee, MOXeT O6biTb MCMO/Mb30BaHa MPU PEMOHTE, €CIn OHa
3KCNyaTMpPOBanachb B COEANHEHMUMN HA PACCTOAHMMN He meHee 10 MM OT Kpasa coeaAnHUTENbHOM AeTanu.
5.2.6. 3ameHa y4yacTKa pemMoHTUpyemoro TpybonpoBoaa NPoXoAnT No cxemam, yKasaHHbIM B 4.1 -
4.8 HacToAwero Ceoga npasun.

6. TpaHCNOPTMPOBAHME U XpaHeHue

6.1. Tpybbl U coeanHUTENbHbIE AETaNN NEPEBO3AT NOObIM BUAOM TPAHCMOPTA B COOTBETCTBUMU C
TpeboBaHUAMM NPABMA NEPEBO3KN FPY30B, AENCTBYIOLMMN Ha JAaHHOM BUAEe TPaHCMnopTa.

6.2. TpaHcnopTUpOBaHME W XpaHeHMe caedyeT MNpPoM3BOAMTb METOLOM, MCKAKYAOLWMM
MexXaHMYeCKoe NoBpeXKaeHMe NOBEPXHOCTM TPYD 1 HapyLLUeHMeE LLe/IOCTHOCTU YNaKOBKM COeANHUTENbHbIX
aetanen (cobpacbiBaHne Tpyb, BYXT Tpyd M coeAMHUTENbHbLIX AEeTasie C TPAHCMOPTHbIX CPeAcTB He
Aonyckaetca).

6.3. Tpybbl M3-C cnepyeT XpaHWUTb B CKAAACKMX MOMELLEHUAX B YCNOBUAX, MCKAKOYAIOLLINX
BEPOATHOCTb UX MEXAaHUYECKUX MOBPEXAEHUN, U He BanKe 1 M OT oTONUTEIbHbIX NPUOOPOB.

6.4. CoeguHUTENbHbIE A€TaNU CnefAyeT XPaHUTb B YCAOBMAX, MCKAOYAOWMX MNOBPEXKAEHUE
YNAKOBKMU.

6.5. BbicoTa WTabennpoBaHMA NpU XpaHEHUU OTPE3KOB TPYD He A0MKHa npeBblwaTtb 1,5 m, Tpyb B
byxTax - He bonee 2 M; yNnakKoBOK COeAMHUTENbHbIX AeTanel - He 6onee 1 m. ByxTbl Tpyb AOMKHbI
XPaHUTbLCA B FOPM30HTA/IbHOM NOJIOXKEHNMN pPASAMM.

6.6. B ycnoBuaAxX CTpoMTEIbHOM NAOWAAKN A0NYCKAaeTca BpeMeHHOE XpaHeHMe HanopHbIX Tpy6 M3-
C 1 coeanHUTENbHbIX AeTanel nNog HaBeCoOM, C UCKAKYEHUEM NONAZAHMA HA HUX MPAMbIX CONHEYHbIX
JlY4en 1 NPAMOro KOHTAKTa C roptoye-CMasoyHbIMU MaTepuaiamm.

6.7. Mpw HapyLLEeHUM NPaBW TPAHCMOPTUPOBAHMA U XPAHEHWSA, A TAK}KE NPEBbILLIEHUN FraPaHTUNHbIX
CPOKOB XpaHeHua Tpyd m3 M3-C M NaTyHHbIX COEAUHUTENbHbIX AeTanel BOMpocC O BO3MOMKHOCTU
OaNbHENLEero X UCNosib30BaHMA PELLAeTCcA TO/IbKO NOC/e onpeaesieHnA U3SMEeHEHUS SKCNAYaTaLNOHHbIX
CBOWCTB MCMbITaTe/IbHbIMW 1abopaTOPUAMM.

7. TpeboBaHuA 6e30MacHOCTM 1 OXPaHbl OKPY3KatoLwel cpeapl

7.1. Npu npomnsBoacTBe PaboT NO MOHTaXKy CUCTEM BOAOMNPOBOAA U OTOMNEHUS C UCMO/Ib30BAHNEM
Tpy6 M3-C n coeguMHUTENbHbIX AeTafnel cnedyeT BbINOAHATL obwme TpeboBaHua CHuM 12.03 wu
TpeboBaHUA, yKa3aHHbIe B HAaCTOALLEM pasgene.

7.2. K MOHTa)XHbIM paboTam npu cTpouTenbcTee Tpybonpoeoaos M3 'clumMToro" noamaTuaeHa c
COeAMHUTENbHBIMW  AeTanAMM  OONYCKAlTCA Auua, Npolejlne TeopeTUdeckoe W NpakTuyeckoe
obyyeHne no crneumasbHOM nporpamme U ycsomslMe 0COBeHHOCTM obpauweHua ¢ Tpybamu [13-C,
MHCTPYKTaX NO TeEXHMKe 6e30MacHOCTN 1 NoXKapHOM 6e3onacHOCTM.

7.3. Mpu MmoOHTaxke ¢ ucnonbzoBaHMem Tpyb MM3-C M NATYHHbIX COEAMHUTENbHbIX AeTanen
HeobXxo4MMO NPOMN3BOANTb PAabOTbI TONILKO UCMPABHbIM MHCTPYMEHTOM, CO61t043aA yC10BMUA 6€30NacHOro
obpalleHnna ¢ HUM.

7.4. Tpy6bl M3-C B CTaHAAPTHbIX YCAOBUAX SKCMAyaTaLMM He BbIAENAIOT B OKPYXKAIOLLYIO cpeay
TOKCUYHbIX BELLECTB M NPU HENOCPeACTBEHHOM KOHTAKTE He OKasblBaloT BPeAHOro BO3AEWCTBUA Ha
opraHu3m Yyenoseka. PaboTta ¢ HUMK He TpebyeT 0cobbix Mep NPEAOCTOPOKHOCTHU.

7.5. Tpy6bi M3-C oTHOCATCA K CropaembiM MaTepuranam. X norKapHO-TEXHUYECKME XapaKTePUCTUKM
cnegyowme:

rpynna roptoyectu - '3;

rpynna BocnjiameHAemocTu - B3;

AbIMo0obpasylolan cnocobHocTs - A13;

TOKCUYHOCTb NPOAYKTOB ropeHus - T2.

MepBuYHbIE CpeacTBa MOMKAPOTYLUEHUA: pPacnblIeHHAsAs BOAA, NEHAa, MHepTHble ra3bl, MeCoK,
acbectoBble ogeana. [1na 3aWmnTbl OPraHoOB AbIXaHWA OT TOKCUYHbIX BELLECTB, 06Pa3yoLLMXCA B YCIOBUAX
noxapa, cnegyet NPUMEHATb U30/IMPYIOLLLME NPOTUBOrasbl t0boro TmMna.

7.6. Tugpasanyeckne (MM NHEBMATMYECKME) UCMbITaHMA TPyboNpoBoAOB CleayeT NPou3BOAUTb



nocne BM3yaNbHOTO OCMOTPa COEAMHEHUI W HAZEXKHOro 3aKpenaeHus Tpybonposoaa B NPUCYTCTBUU
macTepa uam nponssoanTens pabor. /inua, NpoBoaALLME UCMbITAHWUA, AONKHbI HAXOAUTLCA B 6€30MNacHbIX
MeCTax Ha C/lyyai paspyLleHuns UcnbiTyemMoro obbeKTa.

7.7. BO3MOKHble OTXOA4bl MOC/e MOHTaXKa TPYO NOANENKAT YHUUTOMKEHUIO B COOTBETCTBMMU C
CaHUTApPHLIMW  MpaBWNaMM UM HOPMaMW, NPeayCMATPUBAOWMMKU  MNOPAAOK  HAKOMJEHMUS,
TPaHCNOPTUPOBaHUA, 06e3BPEKMBAHMA U 3aXOPOHEHWUA MPOMbILW/IEHHBIX OTXOA0B.

MpunoxkeHue A
(cnpaBoyHoe)

NMOKA3ATE/IX CBOMCTB TPYE M3-C

HammeHnoBaHMe Besnmuuua MeTon MCHOEITAHUA
nokasaTesnsa

1. BHewWHMUM BUZL TpyOBl OOJIXHE MMETH TJlankue T'OCT P 52134
IIOBEPXHOCTU HapyXHY0 ¥ BHYTPEHHIO0

IIOBEPXHOCTM. Ha HapyxXHOM,
BHYTPEHHEN M TOPLEBOM
I[IOBEPXHOCTAX TPyO He
OONYyCKATCH IIy3HpPM, TPEUMHE,
PaKOBMHE, IIOCTOPOHHUE
BKJIODUYEHMA, BUIVMBIE oes
IIPMMEHEHMA YBEJIMUMTEJIbHBIX
npudopos. leeTr Tpyd - Oeswii,
OTTEHKM He peIJlaMeHTUPYIT

2. lpemen Teky- 20 TOCT 11262
JyecTyu npu
pacTsaXeHUN,
MIla, He MeHee

3. OTHOCMTEJIbHOE 350 T'OCT 11262
YIOJIMHEHUE IIPU
paspeBEe, %,
He MeHee

T'OCT 24157-80 yTpaTtun cuily ¢ 1 aBrycra 2014 roma B CBA3M C
BBemeHueM B gmenctsBue I'OCT ISO 1167-1-2013 (Ipuxaz PoccraHmapTa OT
20.03.2014 N 201-cmT) .

4. CTOMKOCTHL IIpHU 1 T'OCT 24157
IIOCTOSHHOM
BHYTPEHHEM
OaBJIEHUU IIPU
TeMreparype
20 °C, u,

He MeHee, Ipu
HadyaJIbHOM
HallpAXeHUM B
CTeHKe TpyOr
12 Mlla

5. CTOMKOCTB NIpPU
IIOCTOSHHOM




BHYTPEHHEM
OaBJIEHUM I[IPU
TeMIepaType

95 °C, u, He
MeHee, Ipu
HadaJIbHOM
HaNpAXeHUN

B CTEeHKe TpyOH,
MIla:

4,8 1 T'OCT 24157
4,6 165 TOCT 24157
4,4 1000 T'OCT 24157

VIsMeHeHVe IOJIMHEL 3,0 T'OCT 27078

TpyO mnocise

nporpeBa B

BOBIYIWHOM cpele

Ipy TeMIepaType

120 °c, %,

He OoJee

CreneHb CHIMBKU, 65 T'OCT P 52134

%, He MeHee

HOMOIPAMMA ONA TMOPABINYECKOIO PACHETA TPYBOMPOBOAA

XON04HOW BOAbI CO CPEAHEN TEMMEPATYPOW 10 °C

MpunorkeHue b
(cnpaBoyHoe)
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d - HapyKHbI AnameTp, Mm; S - cepua Tpyob;
g - pacyeTHbIl pacxog Boapl, A/c; V - cpegHas no ceveHuto
CKOPOCTb ABUKEHUA BOAbI, M/C; i - TMAPABNNYECKUIA YKIOH
(noTepw Hanopa Ha egMHULY ANUHbI Tpy6onposoaa)

HOMOTIPAMMA 414 TMAPAB/IMYECKOIO PACYETA TPYEOMPOBOJA
rTOPAYEN BOAbI CO CPEAHEN TEMMNEPATYPOM 60 °C

MpunoxkeHue B
(cnpaBoyHoe)
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d - HapyKHbI AnameTp, Mm; S - cepua Tpyob;
g - pacyeTHbIl pacxog Boapl, A/c; V - cpegHas no ceyeHuto
CKOPOCTb ABUKEHUA BOAbI, M/C; i - TMAPABNNYECKUIA YKIOH
(noTepu Hanopa Ha egMHULY AVHbI TPy6ONpoBOAaA)

Mpunoxenune I'
(cnpaBouHoe)

HOMOIPAMMA ONA TMAPABINYECKOIO PACHETA TPYBOMPOBOAA
CUCTEMbI BOAAHOIO OTON/IEHMA CO CPEAHEN TEMIEPATYPOM 80 °C
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d - HapyKHbIW AnameTp, Mm; S - cepua Tpyob;
G - pacxog TennoHocuTens, Kr/u; V - cpeHAA No ceYeHuio
CKOPOCTb ABUXKEHMA TENNOHOCUTENA, M/C;

AP - pasHocTb gasnenuit, kMa/m

Mpunoxenue [
(cnpaBoyHoe)

BUB/IMOTPADUA

[1] TY 2248-001-50151359-2000 Tpybbl HaMOpHbie M3 CLUMTOrO NOAUITUAEHA AONA CaHUTAPHO-

TEXHUYECKMX CUCTEM
[2] TY 2248-039-00284581-99 Tpybbl HaNOpHbIE N3 CLUMTOrO NOAMITUNEHA A1 CUCTEM XOJIOAHOTO

N ropsiYero BogoCHabKeHns U oTonaeHus
[3] TP 139-03 TexHMYeCKMe PpEKOMEHAALMN NO MPOEKTUPOBAHUIO U MOHTAXKY CUCTEM BHYTPEHHErO

BOAONPOBOAA 34aHUI C Ucnosib3oBaHMem Tpyb 13 clumtoro noamnatuaena (M3-C)




