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BBeneHune

Hactosawmn CBop npaBusl COAEPXKUT MONMOXKEHUS MO MPOEKTUPOBAHUIO U MOHTaXy CUCTEM
BHYTPEHHero BOAJOMPOBOAAa M OTOMJIEHUMA 30aHUMW C  UCNoNb3OBaHueM Tpyo6 w3 “cwwurtoro”
nonuatuneHa (ganee - Tpyonl N3-C).

BbINnonHeHMe 3TUX MNOJIOXKEHUMW obGecnevyut cobngeHne o6sA3aTenbHbIX TPeboBaHMA K
BHYTPEHHUM CUCTEMaM BOOOCHAGXEHUs W OTOoNnNieHMsA ¢ ucnonb3oBaHuem Tpyo6 [13-C,
ycTaHOBneHHbIX pAencteyowmmu CHull 2.04.01-85* "BHyTpeHHM BoaonpoBOA M KaHanusauus
3gaHun” n CHull 41-01-2003 "OTonneHue, BEHTUNALUA U KOHOULUMOHUPOBaHue".

B CeBope npaBun npuBefeHbl: coptameHT Tpy6 M3-C; cnocob6 ux coeguHeHUA C NOMOLLbIO
AeTane KOMMPECCUOHHOro Tumna; pPacCMOTPEHbl BOMPOCbI MPOEKTUPOBAHMA U MOHTaXa M3 HUX
BHYTPEHHUX ceTel XONIoAHOro 1 ropsiyero BoaocHa6xeHus u oronneHus. NMpaBuna Takke BKOYaloT:
MeToAbl rMApaBNYeCcKoro pac4yeTta; npaBusia XpaHeHUs Tpyb; MOHTaX M UcnbITaHUA Tpy6onpoBoaoB
M TeXHUKY 6€30MacHOCTU NMPU UX BbINONHEHUM.

Mpu paspabotke CBoaa npaBun y4YTeHbl NOJIOXEHUA cregylrowux AoKymeHToB: TP 139-03
"TexHN4YecKkne pekomMeHAaLMu Mo NPOEKTUPOBAHUIO U MOHTaXy CUCTEM BHYTPEHHEero BoAonpoBoaa
34aHMA C Ucnonb3oBaHMeM Tpyb6 u3 cwutoro nonuatuneHa (M3-C)", pacyeT 3KcnnyaTauMOHHbIX
xapaktepuctuk Tpyo no FOCT P 52134-2003 "TpyObl HanoOpHbIe U3 TePMONJIAaCTOB U COeAUHUTENbHbIE
AeTanu K HUM AnsA cUMcTeM BOAOCHaGXeHuA u otonneHus. O6wme texHu4vyeckue ycnoBusa", TY 2248-
001-50151359-2000 "TpyOGbl HanopHbleé U3 CLUMTOrO MNONIU3TUNIEHA ANSA CaHUTAPHO-TeXHUYECKUX
cuctem” u TY 2248-039-00284581-99 "TpyObl HanopHblie M3 CLUMTOrO MONMU3TUNEHA ANA cucTem
XOJIOQHOrO U ropsiyero BoaocHabxeHMs n otonneHus".

B paspabotke CBopga npaBun npuHuMMmanu y4actue: B.A.YcTioroB, pA-p TexH. Hayk
B.®. KopoBsikoB, kaHA. TexH. Hayk A.B. Cnapgkos, B.J1. NaBnoB, kaHA. TexH. Hayk A.A. OtctaBHoB (YT
"HWMUMoccTpon”), H.B. Beccenn (OO0 "BAH.TYBO MINIOC"), B.U. UnbnHey (OO0 "BAH.TYBO"),
B.A. Nnyxapes (®PI'Y ®LC), J1.C. Bacunsena (PIryn LHHC).

1 O6nactb NnpuMeHeHusA

Hactosawmn CBop npaBun pacnpocTpaHsieTcs Ha MPOeKTUPOBaHME U MOHTaX BHYTPEHHUX
cucTeM XxoJfiogHoro u ropsivyero (c Temnepatypom po 75°C) BoaocHaGxeHusi, oTonneHusa (c
Temnepatypou TennoHocutensa Ao 95°C) M cucteM HanonbHOro oTonfeHus (C TemnepaTypowu
TennoHocuTtens Ao 55°C) xunbix U o6LWecTBeHHbIX 34aHMA C UCNONb3OBaHMEM Tpy6 u3 "cwutoro™
nonuatuneHa (ganee - Tpyool MN3-C).

He ponyckaetrca npumeHsaTb Tpyobl [M3-C B pasgenbHOM ceTM MNPOTUBOMNOXAPHOIro
BOAONpoBoAa.

2 HopmaTtuBHbIe CCbISIKK

B HacTosimuem CBoAe npaBui NpuBeAeHbl CCbINIKM Ha crnepyrolne HOpMaTUBHbIE AOKYMEHTbI:
CHwuIM 2.04.01-85* BHyTpeHHMI BOAONPOBOA M KaHanNu3auusa 3gaHum

CHwuIN 3.05.01-85 BHyTpeHHMe caHUTapHO-TEXHUYECKUE CUCTEMbI

CHwul 12.03-2001 Be3onacHocTb TpyAa B cTpouTenbcTBe. Yactb 1. O6wme TpeboBaHus

CHwuIM 41-01-2003 OTtonneHue, BEHTUNALMUA U KOHOULUOHMPOBaHUE



CHwul 41-03-2003 TennoBas usonsiuus o6opyaoBaHMa u TpyéonpoBoaoB

CIl 40-102-2000 MMpoekTupoBaHMe M MOHTaX TpybonpoBoA4OB cuUCTEM BOAOCHAGXKEHUs WU
KaHanusauum u3 nofiMMepHbIX maTtepuanoB. O6wwue TpeboBaHus

FOCT 6357-81 OcHOBHbIe HOpMbI B3auMmo3amMmeHseMocTu. Peabba TpybHasa umnuHgpuyeckas

FOCT 11262-80 NMnacTtmacchl. MeToa ncnbiTaHUA Ha pacTsXkeHue

FOCT 24157-80 Tpy6bl M3 nnactmacc. Metoa onpeneneHuss CTOMKOCTUM MPU MOCTOSHHOM
BHYTPEHHeM AaBreHum

FOCT 27078-86 Tpy6bl u3 TepmonnactoB. MeToabl onpeaeneHuMsi U3SMEHEHUs1 ANUHBLI TPyO
nocne nporpesa

FOCT P 52134-2003 TpybObl HanopHble U3 TEePMOMNJIACTOB U CoeAUHUTENbHbIE AeTanv K HUM
Ansa cucteM BoaocHabxeHus n otonneHus. O6wme TexHU4Yeckue ycnoBums.

3 PacueT 1 npoeKkTupoBaHue BHYTPeHHEro BOA4OCHAGXXeHUs1 U OTONJIeHUsA 30aHUN

3.1 O6wume TpeboBaHUSA

311 Tpybbl u coeauHuTenbHble Aetanu cneayet MNPUMEHATb [ANA  BCeX CUCTEM
BOAOCHAbXeHUsA U OTONJIeHUs 34aHUX MPU YCIIOBMU CKPbITOW MPOKNagKu B NIIMHTYcax, WTpobax,
waxrax, KaHamax WM npu 3amoHonuuuBaHuMU. [lonyckaeTcsi OTKpbITas MNpokKfagka noaBOAOK K
CaHMUTapHO-TeXHM4YeCcKUM npubopam Tpy6oun MNMI-C.

MpumeyaHue - OTKpbITasa Npoknagka BHYTPeHHero BogonpoBoaa us Tpyb MN3-C ponyckaeTtcs B
NPOM3BOACTBEHHbLIX W CKIIaACKUX MNOMELeHUsIX, a TaKke B TeXHMYEeCKMX ITaxax, 4Yeppakax u
nogBanax, B MecCTax, [FQe MWCKN4YalTCsd WX MexaHu4yeckoe MNoBpexaeHWe W BO3[encTBue
ynbTpacdnoneToBoro n3ny4veHus.

3.1.2 HanopHble Tpy6bI M3-C ¢ naTyHHbIMU coeAUHUTENbHLIMU AeTanAMu crneayeT NPUMEHATb
NPV NPOEKTUPOBAHUN U MOHTaXe:

- CUCTEM BHYTPEHHEro X03fIMCTBEHHO-NMUTLEBOro BOOAOCHAbXeHUA ¢ TemnepaTtypou Boabl OO
20°C n pa6bounm pgaBneHuem: cepumn S6,3 (SDR 13,6) - oo 1,0 MMa; S5 (SDR 11) - no 1,25 MIa; cepumn
S4 (SDR 9) - po 1,6 MIa, npu cpoke cnyx6bl He meHee 50 neT;

- CUCTEM BHYTPEHHEro X03fiIMCTBeHHO-NMUTLEBOr0 BOAOCHAOXEeHUA ¢ TemnepaTypon BoAbl AO
75°C u pabounm paBneHuem: S5 (SDR 11) - go 0,6 MIa; cepumn S3,2 (SDR 7,4) n S2,5 (SDR 6) - go 1,0
MMa, npu cpoke cnyx6bl He MeHee 25 neT;

- cUcTeM OTOMNJIeHUA ¢ TemnepaTtypoun Boabl Ao 95°C n pabounm aaBneHuem cepum S3,2 (SDR
7,4) n S2,5 (SDR 6) - no 1,0 MIMa, npu cpoke cnyxbbl He meHee 25 neT.

OcHoOBHbIe nokasaTtenu matepuana Tpy6 npuBeneHbl B NpuioxeHun A.

3.1.3 Tpy6bl Uenecoob6pa3HO MNPUMEHATb AN CUCTEM HamnonbHOro oTonneHusa (c
TemnepaTtypou TemnsioHocuTens He Bblwe 55°C) B KOMOMHauum c HarpeBaTeribHbIMU npuGopamm
(pagnaTopamu, KOHBEKTOPaMM) USIN C CUCTEMON KOHAULIMOHUPOBAHUA BO3ayXa.

3.1.4 Tpy6bl gnsa cucTteM OTONNEHUA AOMKHbI UMeTb aHTUANGMDY3INOHHBIN CION ANSA 3aWUThbI
OT NPOHMKHOBEHUS KUcrnopoaa.

3.1.5 HanopHble TpybObl U naTyHHble coeguHUTENbHbIE AeTanu AOMKHbI UMeTb cepTUdUKaTbI
COOTBETCTBUS M TIUrMEeHUYecKuMe 3aK/i4YeHUss OpraHoB caHanugHaasopa MwuHsgpaBa Poccuu o
BO3MOXHOCTU UX UCNOSNb30OBaHUS B CUCTEMaX XO3ANCTBEHHO-NNTLEBOIr0 BOAOCHaGXeHus.

3.1.6 Mpwu npoekTMpoOBaHUM BHYTPEHHEro BoAONpoBoAa No3TaxHoe npucoeauHeHUe K CTosikam
pekoMeHAyeTCsl BbIMOMHATL 4Yepe3 pacnpegenuTenbHble Konnektopbl. PacnpegenutenbHble
KOJSIEeKTOPbl YCTaHAaBMUBAKOT B KBapTUPE Ha OTBETBIIEHUSIX OT CTOSIKOB NOCIie 3anOpHbLIX YCTPOUCTB,
(hnnbTpPOB, BOOOMEpPOB M KBapTUPHbIX perynatopoB aasneHus (KPO).

3.1.7 B cucteme oOTOMNIeHNA cneayeT npegycMmatpuBatb Npubopbl aBTOMaTU4YeCKOro
perynmpoBaHusi NnapameTpoB TenyioHocuTens (Temnepatypbl U AaBreHus).

3.1.8 Pacuet TtennoBoro notoka cuctem otorsieHusa u3 MI-C Tpyb cnepyer onpenensatb B
cootBeTcTBUM cO CHull 41-01.

3.1.9 TpybGonpoBoabl CUCTEM BOAOCHAGXEHUA U OTOMJNIEHUA He [OOMKHbl MNPUMbIKATb
BMJIOTHYI0 K NMOBEPXHOCTSIM CTPOUTENbHbIX KOHCTPYKUMA. PaccTtosiHMe B cBeTy mMexay Tpyb6amu u
CTPOUTENbHBLIMU KOHCTPYKLMSIMU OOIMKHO ObITb He MeHee 20 MMm.

3.1.10 Tennousonsauma TpyObONpPOBOAOB BOAOCHAGXEHMS U OTOMJIEHUA BbINOJIHAETCA B
cooTBeTcTBUM C Tpe6oBaHmamu CHull 41-03. MoaBoakn K caHUTApPHO-TEXHUYECKUM npubopam
[onyCcKaeTCA He U30NIMpPoBaTh.



3.2 Tpy6hbl n hacoHHbIe aeTanu

3.21 Tpybbl TM3-C wu3rotaBnMBalOT METOAOM HENPEepbIBHOM 3KCTPY3MUM Ha OCHOBe
nonuMaTuiieHa BbICOKOW NJIOTHOCTU C Ao6aBneHMeM KaTtanusartopa.

OcHoOBHbIe NokasaTternu CBOMCTB TPy6 NpyBeAeHbl B CPAaBOYHOM NpusoxeHuu A.

3.2.2 Paswmepbl Tpy6 M3-C B 3aBMCMMOCTU OT UX TUMOB AOMKHbI cooTBeTcTBOBaTh FOCT P
52134 v pokymeHTam [1] u [2]. MpenensLHOe OTKIOHEHME NO TosWMHe TPyObl npuBegeHo B Tabnuue 1.

Tabnuua 1 - CopTamMeHT HanopHbIx Tpy6 M3-C



HapyXHEM Cepua Tpy©O

ouameTp d,

MM S6,3 (SDR 13,6) S5 (SDR 11) S4 (SDR 9) S3,2 (SDR 7,4) |S2,5 (SDR 6)
TojuyrHa CTEeHKM TPyOB, MM

HOMMU- |Ipel. |HOMMHa- npen. |HOMM- |Open. |(HOMM- |Open. |HOMU-— npemn. HOMMU- |Open.

HaJlb— | OTKJIO— | JIbHAsA OTKJIO— |HaJjlb— |[OTKJIO—|HaJib— |OTKJIO- |Hajlb— |OTKJIOHE- |Hajlb— |[OTKJIO—
HEIM |HEeHMe HEeHMe Has HEeHMe Hasa HEeHMe Hasa HUE Hasa HEeHMe
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 CoegnHuTenbHbIE aeTanu

3.3.1 Ana MoHTaxa Tpy0 NPUMEHSAIOT NaTyHHble coeAUHUTerNbHbIe AeTanu KOMMPeCCUOHHOro C
pa3pe3HbiM 06XKMMHbIM KOJNbLIOM, MPECCOBOro (C HaNnpPeccoBOYHOM MNMIIb30M) TUMOB U U3 NMOJIMMEPHbIX
marepuarnos.

3.3.2 [lonyckaeTcA wucnonb3oBaHWe ApPYrUX TUMOB COeAMHEHUA pAeTanen ¢ TpybGamw,
yAOBNeTBOPAKOLWMX TpeboBaHuo 3.3.1.

3.3.3 CoeguHuTenbHble AeTanm U NPOYHOCTb UX COEAMHEHUsI C TpyOboM [OMKHbI ObITb
paccumTaHbl HA HOMUHaNbHOE AaBreHue He meHee 1,5 Mla.

3.4 F'mppaBnMyecknMn pacyeT CUCTeM BOAOCHAOXeHuUA

3.4.1 Mpun rMppaBNM4YecKOM pacyetTe TPyOONMPOBOAOB ropsAYero U XonoAHOro BoAoOCHabXeHus
onpeaensoT NOTepU Hanopa B Tpy6ax, coegNHUTENbHbIX AeTansAX, B Mectax NoBOPOTOB U U3MEHEHUS
AnameTtpa TpybonpoBoaa.

3.4.2 PacuyeT HeoOXxoQuMOro ruapaBnuyeckoro Hanopa crniegyet npoussoautb no metoauke CIl
40-102.

3.4.3 BennuuHy notepb Hanopa [AdenbTa H y4yactke TpybonpoBoaa cnepyet onpegensitb no

c¢opmyne

2
\
IOenbTa H =1L i + — Cymma kxcu , (1)
29 i
roe L - pacueTHas OJMHa ydacTKa, M;
i - I[IOTepM Hallopa, BHBBAHHEE IUIPABJIMUECKMM COIPOTUBIIEHVEM
E€OVHVLE IOJIVHE TPYOH;
v - CpenmHasS CKOPOCTbL IBMXEHUS BOMIE, M/C;
g - yCKOpeHue CBOOOIOHOTO MameHud, paBHoe 9,8 m/c2;
CyMMa KCU — CyMMa KO2QOULIMEHTOB I'MOpaBJInYe CKMX CONPOTUBJIEHUN

1 COeIMHUTEJIbHEIX HeTajJlell M 3alOPpHO-peryJMpyolleld apMaTypH.

3.44 TMpun npoBeaeHMU NPUONMKEHHbIX TFUAPABIMYECKUX pacyeToB NO onpeaerieHuto
rmgpaBliMyecKUX CONPOTUBIIEHUA TPYyO i cneayeT nonb3oBaTbCA HOMOrpamMmamu, nNpvBefeHHbIMU B
npunoxeHuax B u B, coctaBneHHbIMM ONA CUCTEM XONIOOQHOIO WU FOpAvYero BOAOCHAGXeHUs npwu
cpepgHux Temnepatypax 10°C n 60°C cooTBeTCTBEHHO.

345 Tpn npoBegeHUM MNPUONMKEHHbIX TUAPABIMYECKNX  PacyeToOB  BHYTPEHHUX
BOAOMNPOBOAHbLIX CUCTEM BeJIMYMUHY MNOTEPb Hanopa Ha MeCTHble COMPOTUBIIEHUS pPeKOMeHAyeTCA
npuHumMaThb paBHoi 30% BenuM4uHbI OOLWMX NOTEepb B Tpybax.

3.4.6 BenuunHy notepb Hanopa Ha MeCTHbleé COMPOTUBIIEHMA B CO€AUMHMUTESIbHbIX AeTansAax u
3anopHo-perynupyrolen apmaTtype cnegyeT npuUHUMatb MO peKoOMeHZauusaM npeanpuAaTMn-
M3roToBUTENEN.

3.5 N'mppaBnNM4Yeckun pacyeT CUCTEM OTOMJIEHUS

3.5.1 Mpu ruppaBnu4yeckom pacuyete nageHuve AaBneHusa [denbta P B cucteme oTtonneHus
cKnagbiBaeTcs M3 NoTepb AaBneHusi R Ha TpeHue no anuHe Tpy6onpoBoaa | n notepb AaBneHusa Z Ha
npeofosieHne MeCTHbIX CONPOTUBIIEHUN

IDenvTa P = R1 + Z. (2)

3.5.2 NoTepu paBneHus R, MNa/m, no AgnvHe MOXHO onpeaenuTb No chopmyne

2
namboa V 3
R= —— 10 , (3)
2d



p
roe JgaMbna - KO2QOMLMEHT CONPOTMBIIEHMA 10 IOJIMHE;
\ - CKOPOCTBL TeueHus BOIE, M/C;
d - pacdeTHBEM OMaMeTP TPyOB, M.

p

3.5.3 KoadhcbmumeHT conpoTuBneHus no AnuHe naméaa cneayet onpeaensaTb no hopmyne
—121 +1,312(2- b)1g(3,74d, / K,,)
0,5

’ lg Rey, — 1

i = L (4)

18(3,7d, / K,)

"dopmyna 4"
roe b - umcio nomofusa PexXVMMOB TEeuUYeHMS BOIE;
K - xo2bdmumeHT SKBMBAJIEHTHOM WEPOXOBATOCTMU, M, NIPUHYMAETCS pPaBHBM
e} 1,0 x 10(-6) w™m;
Re - dakxTuueckoe umcjio PeMHOJILICA.
o)

3.5.4 PacyeTHbIN anameTp TpyObl d_p cnenyet onpeaensaTb no hopmyne

d =0,5(2d + IOenpTa d - 4S5 - 2 JIenbTa S), (5)
o) H H
roe d - HaPyXHBIM OMaMeTp TPyOH, M;
H
HDenbpTa d - OONYyCK Ha HAPYXHEM IMaMeTp TPyOB, M;
H
S — TOJIIMHA CTEeHKM TPpyOBl, M;
HenbTa S — OONYCK Ha TOJIUIMHY CTEHKM TPyOBl, M.

3.5.5 ®akTnyeckoe uucno PenHonbaca Re_c onpepensieTrca no chopmyne

dv
p
Re = —, (6)
d v
t
rIme v - KOSOPMIMEHT KMHEMAaTHMUECKOM BA3KOCTM BOIH, M2/C, NPUHMMaeTCHd C

t yueToM TeMmmepaTypsl BOOH (Tabsiuua 2) .

3.5.6 Yucno PenHonbaca Re_KB, COOTBeTCTByKWOL|ee Ha4yany KsBagpaTuyHom obnacTtu
rmapaBriNyeCKUX CONPOTUBIIEHUN NPU TYPOYNEeHTHOM ABMXKEHUN BOAbI, onpeaensieTcs no copmyne

500d
p
Re = . (7)
KB K
ic}
Tabnuua 2
Temnepatypa BOIH, e KosdduureHT KMHEeMaTrMdeCKOM BA3KOCTM BOOH V_t,

M2/cC




40 0,66 x 10(-6)
50 0,55 x 10(-96)
60 0,47 x 10(-6)
70 0,41 x 10 (-6)
80 0,36 x 10(-6)
90 0,32 x 10(-6)

3.5.7 Yncno nogobus pexumoB TeyeHus Boabl b onpepensitoT no hopmyne

lg Re
b

lg Re
KB

3.5.8 Mpu npoBegeHNN NPUGNMKEHHbIX NMAPABNYECKMX pacvyeToOB MO onpenerieHuto nageHus
[aBleHNA, BbI3BaHHOIO rMApaBIIMYECKMM  COMpOTUBNEHMEM Tpyb, crneayeT nonb30BaTbCA
Homorpammamum (npunoxeHue ), paccunTaHHbIMU ONs cpegHen Temnepatypbl Boabl 80°C.

3.5.9 TMpu cpegHen TemnepaType TensioHocuTens, otnuyHon ot 80°C, cnepyeT y4ecTb
nonpaBoyYHbIf Ko3adduumneHT anbda (Tabnuua 3), paBHbINA

anshpa = R /R, (9)
t
rge R - yHesnbHasa JMHENHasd rnoreps4 OaBJIEHUA opu CpedHeM pacdeTHOM
t TeMmneparype BOIH t, °C, u pacxome G, Ila/m;
R - 3HaueHMe yHOeJIbHOM JIMHEMHOM MNOTepM HOablieHusa (npunoxeHue I') npu
t = 80°C m npu TOM Xe 3HadeHuu G, Ila/M.
Ta6bnuua 3
CpenHsas TeMIepaTypa 90 80 70 60 50 40
TEeMJIOHOCUTEeNIa B Tpybax, °C
Kosdpdbuument anbda 0,98 1,0 1,02 1,05 1,08 1,11

3.5.10 Ansa npMbnuXeHHbIX rMAPaBIINYECKUX PacYEeTOB CUCTEM OTOMJIEHUS C UCNOJIb3OBaHUEM
Tpy6 M3-C n coeauHUTENbHbLIX NaTyHHbIX AeTanen BeNIMYUHY MOTepu AaBreHuss Z peKoMeHAyeTcA
npuHuMmaTtb paBHoi 30% oOLuen BennYMHbI NOTepb AaBleHusA B Tpybax.

3.5.11 BenuuuHy notepu gaBneHusa Z Ha COegUHUTENbHbIX AeTansxX U 3anopHo-perynupyrowen
apmartype cnenyeT NpMHMMaTh MO AaHHLIM NPeAnNnpPUATUA-U3TOTOBUTENEN.

3.6 KomneHcaumsa TemnepaTypHbIX yanvuHeHur Tpybonposoaa. Onopbi U KpenneHus

3.6.1 KomneHcauusa temnepaTtypHbiX YAJNMHEHUN AOOJKHA OCYLIeCTBNATbLCA, Kak NpaBuIio, 3a
cyeT caMOKOMMeHcauuum OTAeNbHbIX Y4YacTKOB TpybonpoBoaa: NOBOpPOTOB, U3rM60B U T.4. IJTO
JocTuraeTcs MpaBUNbHOW pPacCTaHOBKOW HEMNOABWXKHLIX KpenneHwun, Aensawux TpybonpoBoa Ha
He3aBMCUMbIe Y4acTKu, aecdopmMaLma KOTOPbIX BOCNPUHUMAETCH NOBOpoTamMu TpyobonpoBoaa.

3.6.2 YanuHeHue yyacTka Tpy6onpoBoaa flenbTta L, MM, Npy MakcumanbHOW TeMmnepaType BoAbl
B TpybonpoBoae cnepyetT onpepensatb no oopmyne

IDenvTa L = 0,15 L HenbTa t, (10)



roe L - IJMHa ydYacTKa PaCCUMTEHBAEMOTO TPyOONpOBOIa, M;
IenbTa £t - PasHOCTL TeMIepaTypH TENJIOHOCHMTEeJIA Npu SKCOJdyaTauur M1
MoHTaxe, °C.

MpumeyvaHue - 3Hak (+) unu (-) npu OenbTta t ykasbiBaeT Ha yBeniMyeHue unm ymeHblieHume L.

3.6.3 KpenneHue TpybonpoBogoB u3 Tpy6 [13-C ocywecTBNANT C Y4eTOM JIMHEWHbIX
TemMnepaTtypHbiX YAJIMHEHMA U UX KOMMEHCUpylLwen CNocoOOGHOCTU C MOMOLLIO NOABUMXHBLIX W
HenoABWXHbIX onop.

3.6.4 CpepcrBa KpensieHUsi [OMMKHblI MMeTb MNOBEPXHOCTU, WCKIOYawlme BO3MOXHOCTb
MexaHU4ecKoro noBpexaeHus Tpyb. KpenneHus He 4OMKHbI UMETb OCTPbIX KPOMOK U 3ayCeHLEB.

3.6.5 Pa3smepbl xomyTOoB, (hMKCaTOpOB, CKOO AOMKHbI CTPOro COOTBETCTBOBaTb AuameTpam
Tpy6. MeTannuuyeckue KpenneHusi AOMKHbI UMeTb NPOKIIaAKN U aHTUKOPPO3MOHHOE NMOKPbITUe.

3.6.6 Ckonb3swme onopbl, pacnonaraemble MO ANMHe TpybonpoBoaa, AOMKHbI WMETb
NpoKnagKy Mmexay Tpy6on u onopou, KoTopasi 3aknaabiBaeTCA B KOHCTPYKLMIO ONOpbl B 3aBUCUMOCTH
OoT AnameTpa TpyObl.

3.6.7 PaccTosiHne Mexay KpenneHusivum Tpyb6 cnegyeT npuHuMmatb He Gornee ykasaHHOro B
Tabnuue 4.

3.6.8 Heobxoaumo npeaycmaTpuBaTb COOTBETCTBYHOLLEE pPacnosiokeHue KpensieHMn Ha
NOBOPOTax U OTBETBIEHUsIX TpybonpoBoaa.

3.6.9 PacnpepenutenbHble KONMMEKTOPbl C 3anopHo-perynupylowen apmaTtypon crneayet
KPEenuTb C MOMOLLbLIO HENOABWXKHBLIX KPenneHun Ans ycTpaHeHUA nepenayv ycunum Ha TpybonpoBoa B
npouecce 3KcnyyaTauumm.

Ta6nuua 4 - PaccTosiHusa Mexay KpenmneHusimm Tpyéonposoaa

HapyXHBIN PaccTogHMEe MexIy KpelJieHUAMM TPpyOOIpPOBOINOB, MM
oraMeTp
TPyOR, MM TOPMBOHTAaJIbHAA IIpoKJalKa BepTHUKAJIbHasS MNPOoKJIalKa
cucTeMa cucTeMa cucTeMa cucTeMa
XOJIOOHOTO TopsSYero XOJIOOHOT'O TopsgYero
BOIOOCHaDOXeHMS |BOIOCHAOXeHUS BOIOOCHaOXeHMS |BOIOCHAOXeHUS
M OTOIJIeHUS M 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
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110 1300 1250 2360 1640

3.6.10 HenoaBuxHbIe onopbl HEOGXOAMMO pa3MeLlaTb TaK, YTOObl TeMnepaTypHble U3MEHeHusA
ANWHBbI y4YacTKka TpybonpoBoaa Mexay HUMU He NpeBbIilany KOMMeHCUpYyoLwen cnocobHOCTH OTBOAOB
M KOMMEHCATOPOB, PacCMNOSIOKEHHbLIX Ha 3TOM Yy4yacTke, U pacnpefensnucb MPONOPLUUOHANLHO UX
KOMMeHCUpYyHoLen cnocobHocTw.

3.6.11 YctaHOBKY KOMMEHCaTOpPOB creayeT npeaycMaTtpyMBaTb MpPUM  HEBO3MOXHOCTU
KOMMeHcauuu yarnMHeHMn 3a c4eT NOBOPOTOB Tpy6onpoBoaoB.

3.6.12 Pacyetr kommneHcupymlwen cnocobHoctTn [-o6pa3Hbix 3nemeHTOoB U [1-o6pa3HbIx
KOMMeHcaTopoB (pucyHok 1) npousBoauTca no copmyne
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Pucynox 1 — Ycrpoiictso [1-o6pasuoro (a) 1 ['-o6pasHoro (6) KOMIEHCaTOPOB
L = 15 xB.kopeHb (d HenbTa L), (11)
K
roe L - OJIMHa KOMIIEHCAUMOHHOT'O njaeua, BOCIIPMHMMAKILETO
K TeMIlepaTypHble M3MEHEeHMS OJMHE TpyOOoNpoBOIa, MM;
d — HAPYXHBM OMaMeTp TPyOB, MM;
HenbTa L - TeMIepaTypHblEe M3MEHEHMS OJMHEl TPyOBl, MM;
15 - SMIMPUYECKUN KODQPMLMEHT, XapaKTepU3y LU IPOYHOCTHEHE

CBOMCTBa [NOJIMMEPHOT'O MaTepualsa Tpy0O [I5-C.

"Puc. 1. YcTtponcTeo N-o6pa3Horo (a) u MN-o6pasHoro (6) komneHcaTopoB™

4 MoHTaXx cuctem BoAOCHabXeHUs1 U OTONNeHUs 34aHnn

4.1 O6wume TpeboOBaHUA

4.1.1 PaboTbl NO MOHTaXy CMCTEM XONOAHOIrO U ropsyero BOAOCHabXXeHUA U OTONJeHUs 34aHUN
M3 HanopHbix Tpy6 [M3-C p[oOMmKHbI NpPou3BOAUTLCA KBanNU(PUUUPOBAHHBLIMWA  MOHTaXXHUKaMM,
npoweawuMmm obyyeHne no pabote ¢ HanopHbiMu Tpy6amu MI-C M naTtyHHbIMU cCOoeAUHUTENbHbIMMU
peTanssMy Nnpyu MOHTaxxe TPy60onpoBoAOB.

4.1.2 MoHTaxX cuctem TpyGONpoBOAOB AOJKEH MNPOU3BOAUTLCA B COOTBETCTBUMU C
yTBEPXXAEHHOW B YCTaHOBNEHHOM Mopsifke NPOEKTHO-CMeTHOM M paboyen AOKyMeHTauuen, a Takke C
NPOEeKTOM NpoM3BoACcTBa pabor.

4.1.3 Mpn MOHTaXHbIX paboTax 60nbLOe BHAMaHME AOJDKHO ObITb yAENeHO KOHTPOJIO KavyecTBa
Npou3BOAUMbBIX coeauHeHun. Cuctema KkayecTBa MOHTaXka TPyoonpoBOAOB AOIHKHA BKITKOYaTb BXOAHOMN
KOHTPOJ1b TPYO M KOMNJEKTYHOLMNX U3aeNNn.

4.1.4 Tpun xpaHeHun O6yxT Tpy6 MI-C mnm mux nepeBO3Ke NpU TemnepaTtype HUKE HYNSA OHU
OOJKHbI ObITbL Nepea packaTkon U AanbHENWMMN MOHTaXHbIMU onepauusaMm BblaepXKaHbl B Te4eHue 24
4 npu Temnepartype He Huxe +10°C.

4.1.5 MoHTax cneayeT npousBoAUTL NpuU TeMnepaTtype Bo3ayxa He Huxe 0°C.

4.1.6 B npouecce pa3MoTKku 6yxTbl 1 MOHTaXxa TpybonpoBoaa Heo6xoAUMO crneauTb, YTOObI Ha
Tpy6e He GbINIO NepenoMoB.

4.1.7 Npoknaaky Tpy6 cneayeT BecTu 6e3 HaTAra.

4.1.8 B npouecce MOHTaxa npu nNpoTackMBaHUM TPyO uepe3 CTeHbl CBOOOAHbIE KOHLibI
HeobxoAuMO 3aKpbiBaTb 3arfyLlKamMu, 4TOObl B CUCTEMY He nonanu rpssb U Mycop.

419 Cucrembl BogonpoBoAa UM OTOMNIEHWA C wucnonb3oBaHmem Tpyo6 [13-C cnepyer
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npoknaabiBaTb CKpbITOo. CTOAKM Lenecoobpa3Ho pasMewatb B KaHanax, Huwax, bopospax, 3a
AeKOpaTMBHbIMM MNaHenssMu WM 3aMoOHONMYMBaTb MX B CTeHax W neperopogkax. B cnyu4ae
3amoHonuumBaHua Tpyba MN3-C pomkHa ObIThb 3awuwieHa OOOJIOMKOW, U3ONALUEN U3 BCNEHEeHHOro
nonuaTtuneHa (NONMCTMPOna) UNn Apyrux matepvanos TPYOHOW U30ONALUKM, 32 UCKIIOYEHUEM CUCTEMBI
HanonNbLHOro OTONNEHUs.

FopusoHTanbHble TpybonpoBoAbl M NOABOAKM [OONyCKaeTcsli pa3mellaTb 3a MNJIMHTyCaMMm.
OTKpbITbIE YYACTKU AOMKHbI ObITb 3aKPbIThl AEKOPATUBHLIMU 3f1IeMEeHTaMU.

4.1.10 OIna npoxoaa Tpyb yepes cTpouUTernbHble KOHCTPYKUUM CTEH U NEPEKPbITUA HEOOGX0AMMO
npegycMmaTtpuBatb ruMnb3bl. BHyTpeHHMA punameTp runb3bl JOMKEeH ObiTb Ha 5 - 10 Mm Gonble
HapyXHoOro pguameTpa npoknagbiBaemMon TpyObl. 3a3op Mexay Tpybom u runb3oM Heobxogumo
3agenatb MSFKMM HecropaembiM MaTepuarioMm, AonycKalowum npoaonbHOe MnepemMelleHne Tpyobl.
M'nb3a gomkHa Ha 3 - 5 cM BbiCTynaTb HaZ NOJIOM, a B Neperopogkax 1 y noTonka - 0bITb 3anognuuo.

4.1.11 B cny4yae npoknagku Tpy6 3-C B KOHCTPYKLMU Mona He AONyCKaeTcA HaTArmBaHue no
NpAMON JNWHUK, a credyeT yKnagbiBaTb WX JyraMmu Mariol KpUBMU3Hbl (3MeWKOM), MpUHUMasA BO
BHUMaHuWe TemnepaTtypHble napamMeTpbl 3KCnnyaTauum TpybonpoBoaa n TemnepaTtypy npu MOHTaxe.

4.2 BxogHOM KOHTPONb Ka4yecTBa TPyO U coeaMHUTENbHbIX AeTanen

4.2.1 BxoaHoW KOHTpOJib Ka4yecTBa TPy U coeAnHUTENbHbIX AeTanen BKIOYaeT:

- HalM4Me ConpoBOAMTESIbHOrO JOKYMEeHTa O KayecTBe (macnopt, cepTudmukaTr COOTBETCTBUA U
CaHMTapHO-3NMAEMUONOrNYeCcKoe 3akKkroveHue);

- HaNM4Yne MapKMpPOBKU Ha TPybGax U cCoeaAMHUTENbHbIX AeTansAX;

- KOHTPONb BHELUHEro BUAa;

- BbIGOPOYHbIN KOHTPONb reOMETPUYECKMX pa3MepoB (C yYETOM TOSWMHbI CTEHKU TPyObl U
COOTBETCTBYHOLIMX €l TUNOpa3MepoB COeANHUTENbHbLIX AeTanen);

- KOMMJIEKTHOCTb COeANHUTENbHbIX AeTanen.

4.2.2 KoHTponb BHeWwHero BuAa OCYyWeCTBNAeTCA BusyanbHO 6e3 NpuMeHeHusA
yBenuunTenbHbIX NpMbopoB. TpyObl 4OMKHbI UMEeTb FMaAKue Hapy>XHYH U BHYTPEHHIOK NMOBEPXHOCTH.
Ha HapyXHOM, BHyTpeHHel U TopLeBOW NOBEPXHOCTAX He AONYCKAKTCA Ny3blpU, TPELWMHbI, PaKOBUHbI,
NOCTOPOHHME BKIOYeHUA. OKpacka Tpyb AoskHa ObITb CNJIOWHOW U paBHOMepHOW. Pe3b6oBbIie 4YacTu
coeAuHUTENbHbIX AeTanen AOMKHbI ObITb MONMHOCTLIO OhopMIieHbl, 6e3 3ayceHLeB, CKONOB, PBaHbIX U
CMATbIX HUTOK. Pe3b6a gomkHa 6bITb n3rotoBrieHa B cootBeTcTBUM ¢ NOCT 6357.

4.2.3 JlaTtyHHble coegNHUTENbHbIE AeTany KOMMNPEeCCUOHHOIO TUMNa AOMMKHbI COCTOATb U3:

- Kopnyca coeauHUTEeNbLHOM AeTanu;

- pa3pe3Horo 06XXKMMHOro KonbLa;

- HAKUQHOM ramkm.

NatyHHble coeaMHUTENbLHBbIE AeTanu NPeccoBOro TUna AO0MKHbI COCTOATb U3:

- Koprnyca coeAUHUTENbLHOW AeTanu;

- HANPEeCCOBOYHOMW rUnb3bl.

4.2.4 KoHTponb reoMmeTpM4ecknx pasmepoB AOIMKEH NPOBOAUTLCA BbIGOPOYHO (He MeHee Tpex
obpa3uoB Tpyd M coeAMHUTENbHbIX AeTanen) NyTeM U3MEepPeHMA C NMOMOLbI LUTAaHreHUMPKYNS WUnu
APpYyroro, COOTBETCTBYKLIEro €ero TOYHOCTU W3MEPUTENIbHONO MHCTPYMEHTa M COMOCTaBieHUs C
pa3mepamu, ykazaHHbIMU B HOPMaTUBHO-TEXHMYECKOW OKYMEHTaLMN Ha u3genus.

4.2.5 MNMpn nony4YeHUn HeyOoOBIIETBOPUTENbHbLIX Pe3yNbTaTOB BXOAHOIO KOHTPOJSISi MOHTaXHble
pabotbl ¢ 3ToM napTMenm TPy6 wmnuM pgetanen MNPUOCTaHABNMBAKT [0 BbISCHEHUA MNPUYMH
HECOOTBETCTBUA.

4.3 CoepgnHeHus Tpyb 13 "clumToro” nonuatuneHa c natyHHbIMU geTansiMm

4.3.1 CoepuHeHune Tpyo6bl MI-C ¢ naTyHHbIMU COEAUHUTENbHbLIMU AeTaNnAMU KOMMNPECCUOHHOIo
TUNA OCYLLECTBIAETCA NyTeM 06XaTusi pa3pe3HbIM KOJbLOM TPYyObl HA HUMMNENbHYO YacTb AeTanu ¢
NOMOLLbI HakugHon raMku. FepMeTUYHOCTb M HaAeXHOCTb COEeAVMHEHUst OOCTUralTCA 3a cueT
HUNNEeNbHOM YacTu JaTyHHOM COeAMHUTENbLHOM [AeTanu, COOTBETCTBYHWLIEro ycunua obxatus
pa3pe3Horo KonbLa K Tpybe n Heo6xoaMmMon NNacTUYHOCTU MaTepuana Tpyohbl.

4.3.2 CoepuHeHusa Tpy6 [3-C ¢ naTyHHbIMU COeAMHUTENbHLIMU AeTansAMU NPEccoBOro TUNna
OCYLIEeCTBINAITCA NyTeM UX o6XaTUA Ha HUNMNeNIbHOM 4YacTu AeTanu, TO ecTb NpPU HaaBUraHUM
Hepa3pe3Horo KonbLa.

4.3.3 MoHTax coeguHeHun Tpy6 MI-C c getanaMu crnegyeT OCYLIECTBNATbL Npu Temnepatype
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OKpy>Katowen cpeabl He meHee + 10°C.
4.4 MNMoproroBUTenbHbIe PaboThbI

4.41 [lo Hayana MoHTaxa TpybonpoBoAa cucTeM XOJIOAHOrO U ropsvyero BoAOCHabGXeHUA u
otonneHus us3 Tpy6 N3-C Heo6xoAMMO BLINONHUTL CrieaylowMe NoAroToBUTesNIbHbIE paboTbl:

a) ortobpatb TPyObl U coeguMHUTENbHble [AeTanu, npoweAlwne BXOAHOW KOHTpPoOnb B
cooTBeTCTBUM C 4.2;

6) pasmeTuTb TPyObl B COOTBETCTBUM C MPOEKTOM WM MO MEeCTy C y4eTOM npunycka Ha
coeAMHEHWE U C y4eTOM yBENMUYEHUS AJIMHbI 3a CYET YCTAaHOBKU COeAUMHUTETNbHbIX AeTanewn;

B) pa3pe3aTb TPyObl COrnacHo pasMeTke cneuumanbHbIM MHCTPYMEHTOM (TpybGope3om ans
nnacTmMaccoBbIX TPyO).

442 Pasmetrky Tpyb6 cneayet oOCywecTBNATb  CTaHOAPTHbIMU  U3MEpPUTENbHbIMU
MHCTPYMEHTaMN: U3MEPUTENbHOW FNWHEWKOW, CKNaAHbIM METPOM, PYFNEeTKOW, a TaKkKe cneuuanbHo
M3roTOBMEHHbIM LWAaGrIOHOM M pa3MeTO4YHbIM NPUCNOCOGeHneM.

443 Pucku ans oOTpe3kM W OpUeHTauum coeauHUTeNbHOW feTanun OTHOCUTENIbHO TPYObl
HaHOCAT MArKUM KapaHgawom unu mapkepom. Hegonyctumo HaHeceHue LapanuMH WU Hagpe3oB Ha
NOBEpPXHOCTAX TPYObI.

4.4.4 Pa3pe3ky TpyObl genaroT cornacHo pasmeTke cneuuanbHbIMU HOXHULAMMU, He gonyckas
CMATUA TPyObl U obpa3oBaHus 3ayceHueB. OBanbHOCTbL TOPUOB TPyO6 AomkHa ObiTb He 6onee 5%.
OTKIIOHEHMe NIOCKOCTU pe3a OT NeprneHANKynsapa K ocu Tpyobl He AOJKHO NpeBbiwaTh 5°.

4.5 CoegnHeHus

4.5.1 CoegnHeHue Tpy6bl M3-C M nNnatyHHbIX geTane KOMMPECCUOHHOIro TMNa BbIMOJIHAIOT B
cnepytowiem nopsigke:

a) HageBaloOT HAaKUOHYO raMky Ha Tpyoy;

0) HapeBaloT pa3pe3Hoe 06)XKMMHOE KONbLO Ha TPyoy;

B) conpsAraroT Tpyoy ¢ HUNNenbHOM 4YacTb0 COeAUHEHMUS;

r) 3aTArMBarOT HaKMAHYH ramky Ha pe3b00BYI0 YacTb COeAUHEHUS.

4.5.2 Pe3b00Byl0 4acTb HakKMOQHOM ravku HageBarwT Ha TPyOy B CTOPOHY pe3b6OBOM 4acTu
coeAVHeHwUs.

4.5.3 Paspe3Hoe KonbLO HageBarT Ha TpyOy Tak, YToObl Kpai KonbLua oTcTynan oT Kpas TpyObl
Ha 0,5 -1 mm.

4.5.4 Tpy6a ponmxkHa ObITb HacaxxeHa A0 ynopa HUNNefbLHOM YacTu coeguHuTenbHon getanu. He
JonyckaeTcsi NMPUMEHATb Kakue-rimbo cmas3kuM M nacTbl C Uenbio 6onee nerkom Hacagku TpyObl Ha
HUNNEenNbHY YacTb COeAUHUTENIbHOM AeTanw.

4.5.5 HaknpgHyo ranky, 3axmmMarowlyio pa3pe3Hoe KoJbLo, 3aTArMBaloT NpyM NOMOLLM KIoYyen ans
npenoTBpalleHMs nepedayvym ycunusi nNepekpyyMBaHMA nNpu 3aTskke Ha Tpyoy. He ponyckaetcs
NPOKPYyYMBaHUE COeANHUTENTILHOM AeTarim OTHOCUTENILHO TPYyObI Nocne 3aTsXXKN HaKUQHOW ranku.

4.5.6 CoeguHeHue TpyObl [M3-C M naTyHHbLIX AeTanerm MNpPeccoBOro TuUMNa BbINOJIHAKT B
cneaylowem nopsigke:

a) HageBalT HaNPeCcCOBOYHYIO MMIb3Yy Ha TPyOY;

0) pacwmpsAOT KOHeLl TPYObl C NOMOLLLIO cneyuanbHOro MHCTPYMEHTa;

B) conpsratoT Tpy6y ¢ HUNNenbHOW YacTbio COeaUHEHUS;

r) 3anpeccoBbIBalOT FMNb3y Ha HANMNENbHYI YacTb COeAUHUTENTbHOW AeTanu.

4.6 NMpucoeanHeHuUs K pe3b00BbLIM 3NIeMeHTaMm

4.6.1 Nepexon cuctembl TpydonpoeonoB us Tpyb MNI-C Ha cTanbHble TpydonpoBoOAbl, a TaKke
Ha pApyrve cucTteMbl TPyGoONpoBOJOB M3 MnacTMacc WM KOMOMHMpPOBaHHble TpyGonpoBoabl,
npucoeauHeHUe 3anopHO-perynupyrolen apMmatypbl, NoslydYeHUe pa3beMHbIX COeAUHEHUI BbIMOSNHSAT
cneuunanbHbIMU NaTyHHbIMU COeAUHUTESIbHLIMU OeTansiMU.

4.6.2 Mpn c6opke y3noB pe3b6OBble COEAWHEHUSI AOMXKHblI ObITb YNJNOTHeHbl. B kavyectBe
ynioTHUTENs AnsA pe3b00BbIX COoeAMHEHWW Npu TemnepaTtype nepemeliaemonm cpeabl ao 95°C
BKJTIOUYMTESNILHO crieayeT NPUMEHATb NEHTY u3 pToponnacToBoro ynnoTtHutTenbHoro matepuana (PYM)
M npoune repMeTvMku. [InA pe3bb0BbIX COeANHEHUN NMPUMEHSIOT Apyrvue ynioTHUTENbHbIE MaTepuansbl,
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obecneunBaloLme repMeTMYHOCTbL COeAUHEHUI NPU TeMnepaType TennoHocutens 95°C, gonyulieHHbIe K
NPUMMEHEHUID B CUCTEMaX XO3fWCTBEHHO-MUTLEBOro BOJOCHAGXKEHUsA B KavecTBe YNIOTHUTeNeu
pe3bboBbIX 4YacTeld U MpoleflwMe COrnacoBaHWe OPraHoB CaH3anMAHaAs3opa B YCTaHOBIIEHHOM
nopspgke.

4.7 l'HyTbe TpyO

4.7.1 'HyTbe Tpy6 M3-C npon3BoanTCA B XONOAHOM WUITN rOpAYeM COCTOAHUM B 3aBUCUMOCTU OT
Heobxogumoro paguyca n3rmba.

4.7.2 HanmeHbLIMIK pagnyc M3rnba Tpyobl NpU rHyTbe B XOJIOQHOM COCTOSIHUM He AOJIKEH ObITb
MeHee NMATU HapYXHbIX AMaMeTpPoB, a B ropsiyeM - He MeHee 2,5 anameTpa TpyObI.

4.7.3 Npn HeobxoaumocTn usrnba u cdukcaumm B XONOAHOM COCTOSIHUM C MarnbiM paguycom
cnenyet ucnonb3oBatb chukcaTop 3armba.

4.7.4 ina rHyTbA TPYyObl B ropAYeM COCTOAHUU HEOOXOAUMO MCMNONb30BaTb FOPSAYUN BO3AYX U
BHYTPEHHIOIO cnupanbHylo NpyxunHy. He gonyckaeTtcs HarpeB TpyObl OTKPbLITLIM NIaMeHeM.

MakcumanbHas Temnepatypa HarpeBa 130°C. lNMocne HarpeBa COrHyTyIl0 B HY>KHO€ MOJIOXXEeHUe U
3acdhmKkcMpoBaHHylo TpyOy cnegyeT oxnaguTb B BoAe UMK Ha BO3gyXe.

4.8 UcnbiTaHMe cuctemMbl TpybonpoBoaa

4.8.1 UcnbiTaHna TpybonpoBoaa Npou3BOAAT B COOTBETCTBMU C AEUCTBYHOLWMMMU NpaBuiamMm.
MNpeaBapuTenbHO OCYLWECTBNAIOT BU3yalbHbIA KOHTPOSlb BCEX CMOHTUPOBaHHbLIX COeAUHEHUU TPyo
N3-C ¢ petansamu. He gomkHo 6biTb BUAUMBLIX Aed)eKTOB coeAUHUTENbHOW Aetanu u Tpybbl MI-C,
nony4YeHHbIX B MpoLecce MOHTaxa (CKONbl, TpPeLMWHbl, UapanuHbl, nepernbnl Tpy6 B MecTax
3aKpyrneHum v T1.4.).

4.8.2 Pexumbl M nocnenoBaTenbHOCTb FMAPABNMYECKMX WU MHEBMaTUYEeCKUX WCNbITaHUMN
CUCTEM XOJIOOHOIrO W ropsiyero BOAOCHAGXEeHMsi M OTONNeHusi ¢ ucnonb3oBaHnem Tpyo6 [13-C
pernameHTupytotcs CHull 3.05.01.

4.8.3 MWcnbiTaHnAas BHYTPEeHHMM [aBrieHUEM [OJDKHbl MNPOUM3BOAUTLCA MNOCKe  MNOJIHOWM
repMeTM3aumMm pe3bbOBbLIX 3NEMEHTOB, C Y4YeTOM peKoMeHAauuin npeanpusaTUn-U3roToBUTENENn.
CucrteMbl BHYTPEHHErO XONIOQHOIO U ropsiuero BOAOCHabXeHNA N OTONNEHNA ¢ ucnonb3oBaHuemM Tpy6
N3-C cneagyeT ucnbITbiBaTbh rMAPOCTaTU4YECKMM MeTOAOM B cooTBeTcTBUM co CHuI 3.05.01.

5 dkcnnyatauums

5.1 Cgava cuctembl TpyGonpoBoga B aKCnyaTauuio

5.1.1 Cpaya B 3KcnJlyaTtauuio CUCTEM XOJIOAHOIO M ropsiyero BOJOCHA0GXeHUs U OTOMJIEHUA U3
Tpy6 MN3-C ocywecTBnsAeTcA B cooTBeTCTBMMU C TpeboBaHusAmu CI1 40-102 u CHull 41-01.

5.1.2 Cuctemy Tpy6onpoBOoAoOB ropsiyern M XonoaHow BoAbl, CMOHTUPOBaHHY u3 Tpyb MI-C,
cneayeT TWaTeNbHO NPOMbITbL NPOTOYHON NMUTLEBOW BOAOM.

5.2 PeMOHTHbIe paboThbl

5.2.1 PaboTbl N0 PEMOHTY CUCTEM XONIOAHOIO U ropAYero BOAOCHAGXeHUA U OTONNEHUA 38aHun
¢ wucnonb3oBaHnem Tpyo6 [MI-C UM coeaMHUTENbHbLIX AeTaner [OOMKHbI  NPOU3BOAUTLCH
KBanuduuMpoBaHHbLIM NEPCOHaNIoM, NpoLwelWnM COOTBETCTBYIOLLee 0OyYyeHue U YCBOMBLUMM NpaBuna
obpallueHus ¢ Tpy6amum MNMI3-C n coegnHUTENBLHBLIMU AeTansAMM.

5.2.2 MNpun 3ameHe TPpy6 U coeAuHUTENbHbLIX AeTanen BO BPEMs pPeMOHTa He [OoNycKakoTcs
M3MeHeHue auameTpa TPyObl, ycTaHOBKa NPUHLMNUANbLHO APYruxX y3NoB COeAVMHUTENbHbIX AeTanewn, a
TaKkke no6ble Apyrve OeNCTBUsi, CMOCOOHble W3MEHUTb 3JKCMilyaTauMOHHble MapameTpbl CUCTEMBbI
TpybonpoBoga. Bce npuHUMNManbHble W3MEHEHUS [OMKHbl ObiTb BHECEeHbl B MPOEKTHble W
3KcnnyaTtauuoHHble AOKYMEHThI U yTBepXAeHbl B YCTAaHOBIIEHHOM NopsigKe.

5.2.3 Teun B pe3bOOBbIX COEAUHEHUSIX YCTPaHAKT MyTeM NoaBoOpayYMBaHUMA B pPe3bb0BbIX
YacTAX NN NOJTHOW 3aMeHbl YNIIOTHUTENA.

5.2.4 B npouecce peMOHTHbIX paboOT He AoMnyCcKaeTcsA NpoBopavyuBaHMe TPYObl OTHOCUTESIbHO
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00XXMMHOM YacTU coeAUHUTENbLHON AeTanum.

5.2.5 B cny4yae noBpeXpeHUsi yyacTka Tpyb6onpoBoAa UMM YCTPaHEHUS Teun B pe3b6oBOM
coegMHEHMM nyTeM 3ameHbl y4vacTka Tpyb6onpoBoaa Lenecoo6pa3HO Bbipe3aTb MNOBPEeXAEeHHbIN
yyacTok. [inuHa Bbipe3aemMoro yyacTtka onpeaensercs B KaXKAOM crlyyae oTAeNbHO ucxoas U3 ycrnoBum
BO3MOXHOCTU MNpPOBEAeHUS PEMOHTHbIX pPaboT. 3ameHy MPOM3BOAAT C MOMOLLbIO OTpe3ka TPyObl
Heo6XoAUMON ANUHbI, COEAUHEHHOIro0 C PEeMOHTUPYeMbIM TPYOOMPOBOAOM C MOMOLLbID Pa3fUYHbIX
coeAVHUTEeNbHbIX AeTanewn.

Tpyba, npumeHsiBLLasiCA paHee, MOXeT ObiTb WUCNONb3OBaHa MNpPU PEeMOHTe, €eCNiu OHa
3KcnnyaTupoBanacb B COeQUHEHMU Ha PacCTOAHUM He MeHee 10 MM OT Kpasi coegUHUTEeNbHOM AeTanu.

5.2.6 3ameHa yyacTka peMOHTUpyeMoro TpybonpoBoaa npoxoauT No cxeMam, yka3aHHbIM B 4.1 -
4.8 HacTosiwero CeBoaa npaBun.

6 TpaHcnopTMpoOBaHMe U XpaHeHne

6.1 TpyGbl 1 coeAMHUTENbHbIE AeTanu NepeBO3AT NOOLIM BUAOM TpPaHCNoOpTa B COOTBETCTBUM
C Tpe6GoBaHUAMU NpaBUN NepeBO3KN rPy30B, 4eMCTBYHOLMMU Ha AaHHOM BuAe TpaHcnopTa.

6.2 TpaHcnopTUpOoBaHME W XpaHeHuWe criegyeT MNPOU3BOAUTL METOAOM, MWCKNIOYaloLWmMM
MexaHu4yeckoe MOBpeXAeHue MNOBEepPXHOCTU TPyd M  HapylleHue LeNIoOCTHOCTU  YNaKOBKM
coeAuHUTenbHbIX peTanen (cOpacbiBaHme Tpyb6, OyxT Tpyd M coeAuHUTenbHbIX Aetanenm ¢
TPaHCNOPTHbIX CPeACTB He AoNnyCcKaeTcs).

6.3 Tpyobl M3-C cnegyeTr XpaHUTb B CKMafACKUX MOMELIEHUSIX B YCITOBUAX, MCKNIOYAKOLWMUX
BEPOATHOCTb UX MEXaHMYECKUX MOBPEXAEHUN, U He Bnvxke 1 M OT oTONUTENbHbLIX NPUOOPOB.

6.4 CoeauHuTenbHble geTtanu criegyeT XpaHUTb B YCIOBUAX, UCKIIOYaKOWMX MOBpexaeHue
yNaKoBKM.

6.5 BbicoTa wrtabenupoBaHus Npu xpaHeHUU OTPE3KOB TPyb He AomkHa npeBbiwaTtb 1,5 M, TpyO
B OyxTax - He bonee 2 M; ynakoBOK CoeAUHUTENbHbIX AeTanen - He 6onee 1 M. ByxTbl Tpy6 AOMKHbLI
XPaHUTbCSA B FOPU3OHTaNIbHOM MOJIOXKEeHUU psigaMu.

6.6 B ycnoBusAx ctpouTenbHOW NJowagku AonyckaeTcA BpeMeHHoe XpaHeHWe HanopHbIX TPyo
M3-C mn coeavHuTenbHbIX AeTanend MoA HaBecOM, C MUCKIKOYEeHMEeM MnonaAaHusi Ha HUX NpPsMbIX
COJIHEYHbIX Jly4en U NPSAMOro KOHTaKTa ¢ roproyecmMaso4vyHbIMKU MaTepuanamMmm.

6.7 TMpu HapyweHuMn npaBuJI TPAHCNOPTUPOBAHUA U XpPaHEHUsA, a TakKke TMpPeBbIWEHUN
rapaHTUMHbIX CPOKOB XpaHeHusi Tpy6 u3 MI3-C n naTyHHbIX coeAUHUTENbHbLIX AeTasrieM BOMPOC O
BO3MOXHOCTU AafibHENLIEero ux UCNosfib30BaHUSA pellaeTcs TONbKO Mocrie onpeaeneHusi U3MeHeHus
3KCNJIyaTauMOHHbIX CBOUCTB UCMbITaTeNbHbIMMX NabopaTopusamu.

7 Tpe6oBaHna Ge3onacHOCTU U OXpaHbl OKpYyXKatoLen cpeabl

71 [Mpu npousBoacTBe paboT MO MOHTaXy CUCTeM BoAonpoBoAa W OTOMJIEHUA C
ucnonb3oBaHuem Tpyo6 MMI-C n coeguHuTEnbHbIX AeTanen crieayeT BbINONHATbL OOWMe TpeboBaHuA
CHwuIM 12.03 n Tpe6oBaHusA, ykasaHHbIe B HACTOSALLEM pa3gene.

7.2 K MOHTaXHbIM paboTamMm nNpu CTpouTenbCTBE TPYOONpPOBOAOB M3 "CLUMTOro" nonmaTuIieHa ¢
coegvHUTeNbHbIMKN AdeTansdMm [OoNnNyCKakwTCcA Juvua, npoweiune TeopeTUdeCKoe U MNpakKTunyeckoe
obyyeHue NO cneuuanbHOW MporpaMme U ycBOMBLUME OCOOGEHHOCTU oOpaueHus ¢ Tpybamu [13-C,
MHCTPYKTaX NO TeEXHUKe 6€30nacHOCTU U NoXXapHON 6e30nacHOCTH.

7.3 Mpn MoHTaxe c ucnonb3oBaHMeM Tpy6 MI-C M naTyHHbIX coeAUMHUTENbLHbIX AeTanewn
Heo6xoAUMO npou3BOAUTL pPaboTbl TONBbKO WCMpPaBHbLIM MHCTPYMEHTOM, cobniwopgasi ycroBusi
6e3onacHoOro o6patleHuUst ¢ HUM.

7.4 Tpy6bl N3-C B cTaHAapTHLIX YCNOBUSIX 3KCMJlyaTauuu He BblAeNsAoT B OKpYyXaloLyko cpegy
TOKCUYHbIX BELLECTB U NPU HEeNnocpeacTBEHHOM KOHTaKTe He OKa3bIBaloT BPeAHOro BO3AeMCTBUA Ha
opraHusm 4venoBeka. PaboTta ¢ HUMK He TpebyeT 0COObIX Mep NPe[OCTOPOXKHOCT!.

7.5 Tpy6bl [3-C oTHOCATCA K cropaembiMm Mmatepuanam. Wx noxapHo-TexHU4eckne
XapaKTepuCTUKK crieaylome:

rpynna roproyectu - '3;

rpynna socnnameHsiemoctu - B3;

AblMoo6pa3yrowasa cnocobHocTb - [13;

TOKCMYHOCTb NPOAYKTOB ropeHus - T2.

MepBuYHbIE cpeAcTBa MOXAapOTYLUEHUs: pacnbifieHHasA BoAa, NMeHa, MHepPTHble ra3sbl, Necok,
acbectoBble ogesna. [nsa 3awMTbl OpraHOB AbIXaHUA OT TOKCU4HbIX BellecTB, obpasylwmuxcsa B
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yCNoBUsAX Noxapa, criegayeT NPUMEeHATbL M30NMpyoLue NpoTMBorasbl noboro Tuna.

7.6 NT'mapaBnuyeckue (MK NHeBMaTUUYECKUE) UCNbITAaHUA TPyGONpoBOAOB crieayeT NPouM3BOAUTb
nocne Bu3yaslbHOro OCMOTpa COeAUHEHUN U HaAeXHOoro 3akpensieHUs TpybonpoBoaa B NpPUCYTCTBUM
Mactepa unu npousBoauTensa pa6oT. Jluua, npoBoaswMe UCNbITAaHUA, AOMKHbI HaxogUTbLCA B
6e3onacHbIX MecTax Ha cny4vyam pa3pyLieHUs UCNbITYeMOro o6bLeKra.

7.7 Bo3MoxHble OoTXoAbl Nocne MOHTaxa TPyO nopanexar YHUYTOXEHUI B COOTBETCTBUU C
CaHUTapPHbIMU npaeunamum n HOpMaMu, npegycmartpuBarowmmMmm nopsAAaoK HaKonsrneHus,
TPaHCNOPTUPOBaHUA, 0693Bpe)KVIBaHMH n 3aXOpPOHEeHUA NPOMbILLNIEHHbIX OTXOA40B.

MpunoxeHue A
(cnpaBo4Hoe)

Mokasatenu cBoncTB Tpy6 MN3-C

HammeHnorBaHMe Bemmuuua MeTon MCHOEITAHUA
nokasaTend
1. Buemnuit Bun|TpyOB  OOJDKHEL MMeThb Jankue TOCT P 52134
IIOBEPXHOCTHU HapPyXHYIO n BHYTPEHHIIL
[IOBEPXHOCTH. Ha HapPyXHOM,
BHYTPEHHEN n TOPLEBOM
IIOBEPXHOCTAX Tpy® He
IOONYyCKAaKnTCA IIy3HpPH, TPEWMHEL,
PaKOBMHEL, IIOCTOPOHHME
BKJIIOYEHUS, BMOVMEIE Oes
IPpMMEHEHMS YBEJIMUMNTEJIbHEIX
npubopor. lBer Tpyd - Oejwli,

OTTEHKM HEe PpeIrJlaMeHTUPYIT

2. Illpenen TEKYyUeCTHU 20 T'OCT 11262
npm pacraxeHun, Mlla,
He MeHee

3. OTHOCUTEJIbLHOE 350 T'OCT 11262
YIJIMHEHVE IPU pPas3pPHBE,
%, He MeHee

4. CTOMKOCTB npu 1 TOCT 24157
[IOCTOAHHOM BHYTPEHHEM
IaBJeHUM npu
Temnepatype 20°C, 4,
He MeHee, Ipu

Ha4YaJIbHOM HallIpAXEeHVN B
cTeHke TpyOu 12 Mlla

5. CTOMKOCTb npu
IIOCTOSSHHOM BHYTPEHHEM
OaBJIeHUU npu
TeMnepatype 95°C, 4,
He MeHee, IIpu
HayaJIbHOM HAaNPSAXEeHUM B
cCTeHKe TpyOw, Mlla:

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

4,4 1000 T'OCT 24157
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6. 3MeHeHUe IJIVHEL 3,0 T'OCT 27078
TpyD [OCJle Hnporpesa B

BO3IOYWHOM cpele npu

remnepatype 120°C, %,

He OoJiee

7. CTeneHb CHIMBKMH, % 65 T'OCT P 52134

He MeHee

MpunoxeHue b
(cnpaBo4Hoe)

Homorpamma ansa rugpaBnMyeckoro pacyeta TpybonpoBoaa xonogHom Bogbl Co cpeaHen
Temnepartypoun 10°C

"Homorpamma pns rugpaBnuvyeckoro pacyeta TpybonpoBoaa XonogHoW Bopfbl

Temnepartypou 10°C"

s N

FLLEEEE:

Tano

B

i

2.4

04

it

15

b

/

d — wapyKuuiii THaMETp, MM; S — CEPS TDYG; g — DACHETHbit ACXOL BOIH, 1/C; ¥ — CPCAHAA MO COHEHHIO
CKOPOCTS ABHACHMS BOIL, M/C; | — TXDABTHUECKHH YKIOH (IOTeH HATIOPA Ha CAMHMLY ATHHE! TPYGONPOBOR)

05 Jtawo

Orser

_J| »‘?uul 1

Ll

co cpegHen

MpunoxeHue B
(cnpaBo4Hoe)

Homorpamma ansa rugpaBnuyeckoro pacyerta TpybonpoBoaa ropsiuen BoAabl CO cpegHen TemnepaTypon

60°C
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2000

20 < 1000 3

1000

59

33

d — vapyHblit THAMETD, MM; S — CEpHS TPYD; g — PACUCTHBIA PACKOX BOZM, 1/C; ¥ — CPEANAS MO CeveHMIO
CKOPOCTS ABHKCHHS BONBY, M/C; i — FWIPABNMECKHi YKOH (NOTEH HATIOP Ha EIMHHILY ATHHb TPYGOMPOBOLa)

"Homorpamma pAnAa ruapaBiMyYecKoro pacyerta TpybonpoBoga ropsyed BOAbl CO cpegHen
Temnepartypown 60°C"

MpunoxeHue I'
(cnpaBo4HoE)

Homorpamma ans rugpaBnuyeckoro pacyeta TpybonpoBoaa cMcTeMbl BOAAHOIO OTOMNJIEHUSA CO
cpenHen Temnepatypou 80°C

G
~ 50000
- 30000
- 20000 5

10000

h

owE pesd
\ b= 3000
Y - 2000 e
\t - 1000 3
25 Tlatio Fano 3
% 500 e

=l

SR = S

[ //YZZ%

d — HapyXHBIi AMameTp, MM; S — cepusi TpY6; G — PACXON TETUIOHOCHTENS, KI/4; ¥ — CPEHSAS MO CEEHMIO CKOPOCTb ABIKEHMS
TenvoHoCHTENA, M/c; AP — pasHOCTS xanTenni, KlTa/m

"Homorpamma gns rugpaBnv4yeckoro pacyerta Tpyb6onpoBoAa cuUcTeMbl BOASHONO OTOMJIEHUA CO
cpenHen Temnepatypou 80°C"

MpunoxexHue O

(cnpaBo4HoOe)
Bubnuorpadus
[1] TY 2248-001-50151359-2000 TpyOuL HaIllOPHEE us CHIMTOTO
IOJIVB TUJISHA s

CaHUTAPHO-TEXHNYECKUX CUCTEM



[2]

[3]

TY 2248-039-00284581-99

TP 139-03

TpyOu HallOPHEIE ns3 CHIMTOT'O
IOJIMBTUJIEHA IJIs CUCTEM XOJIOOHOTO U
TOpsAYEero BOIOCHAOGXEeHMS M OTOIJIEHUS

TexHUUEeCKUE peKoOMeHIaluuu I10
NIPOEKTUPOBAHUID U MOHTaxXy cucTeM
BHYTPEHHETO BOINOIPOBOIAa 30aHUM C
MCIIOJIb30BaHUEM TpyO us3 CHIMTOTO

nonmusTuieHa (II195-C)
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