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BeeneH Bnepsble

BBeaeHune

Hactoawun Csog npaBuii COAEPXMUT MOMOXEHUS MO MPOEKTUPOBAHMIO U MOHTaXy CUCTEM
BHYTPEHHEro BOAOMNPOBOAA M OTOMNMEHUS 30aHUIN C UCNoNb3oBaHMeM Tpyd M3 "cumMtoro” nonuatuneHa (oanee
- Tpy6bl M13-C).

BbinonHeHne aTux nonoxeHun obecneunt cobniogeHne obsasaTenbHbix TpeboBaHWA K BHYTPEHHUM
cuctemam BOAOCHabXeHWs M oTonneHus ¢ mucnonb3oBaHuem Tpyb 3-C, ycTaHOBNEHHbIX AENCTBYHOLWUMHU
CHwul 2.04.01-85* "BHyTpeHHUn BOOoONpoBO4 W kaHanu3auusa 3gaHun” n CHwull 41-01-2003 "OTtonneHwe,
BEHTMNALMSA U KOHAMLMOHMPOBaHME",

B Csoge npasun npusegeHbl: coptameHT Tpyb 13-C; cnocob ux coegnHeHus ¢ NOMOLLbLIO AeTanen
KOMMPECCUOHHOIO TuMNa; pacCMOTPEHbl BOMPOCHI MPOEKTUPOBaAHMA M MOHTaXa M3 HUX BHYTPEHHUX ceTen
XOFOAHOTO M ropsvero BogocHabxeHns 1 oTonneHus. MNMpaBuna Takke BKMOYAOT: METOAbl MMApaBIMYeCcKoro
pacyeTa; npaBuna XpaHeHust TpyD; MOHTaX M MCMbITaHUss TPYOONPOBOAOB M TEXHMKY Ge30macHOCTU Npu KX
BbINOSTHEHNN.

Mpu paspabotke CBoga npaBuIT y4TEHbl MONOXEHUSA criegylowmx [okymeHtoB: TP 139-03
"TexHnyeckne pekoMeHaauMm No NPOEKTUPOBAHUIO U MOHTAaXy CUCTEM BHYTPEHHEro BOAONPOBOAA 3[4aHuK C
ncnonb3oBaHuem Tpyo 13 cumtoro nonmatuneHa (M3-C)", pacyeT skcnnyaTauMoHHbIX XapakTePUCTUK TpyD no
FOCT P 52134-2003 "TpybObl HanopHble M3 TEPMOMACTOB M COEOVMHUTENbHbIE AeTanu K HAM ANs CUCTEM
BogocHabxeHus u otonnenuns. OOwwme TexHudeckue ycnosus", TY 2248-001-50151359-2000 "Tpy6bsbl
HamnopHble M3 CLUMTOrO MOMNM3ITUNEHa Ans CaHUTapHO-TeXHUYeckux cuctem" u TY 2248-039-00284581-99
"TpyObl HaMOpHblE W3 CLUMTOrO MOMMATMIIEHA AN CUCTEM XONOAHOro M ropsvero BOAOCHabXeHWs u
oTonneHuns".

B paspabotke CBoga npaBun npuHumanu ydactume: B.A. YcTioros, o-p TexH. Hayk B.®. Kopossikos,
KaHa. TexH. Hayk A.B. Cnagkos, B.J1.MaBnos, kaHAa. TexH. Hayk A.A. OtctasBHoB ('Y "HWWMocctpon"),
H.B. Beccenu (OO0 "BAH.TYEO MJIOC"), B.U. Unburer, (OO0 "BAH.TYBO"), B.A. Nyxapes (®I'y oLIC),
J1.C. Bacunbesa (PI'YMN LHC).

1 O6nacTb npumeHeHUs

Hactoswun CBoa npaBun pacnpoCcTpaHseTCsl Ha MPOEKTUPOBAHUE U MOHTaX BHYTPEHHUX CUCTEM
XonogHoro wu ropsivero (¢ Temnepatypor ao 75°C) BogocHabxeHus, OTONneHus (C TemnepaTtypou
TennoHocuTena o 95°C) u cucteM HanonbHOro OoTonneHus (C TemnepaTtypon TennoHocutensa go 55°C)
XNNbIX N 0BLLECTBEHHbIX 34aHuI ¢ Ucnonb3oBaHnemMm Tpyb us "cumrtoro" nonuatuneHa (ganee - Tpybol M3-C).

He ponyckaetcsa npumeHaTb Tpybbl [13-C B pazgensHOM ceTy NpoTUBOMNOXAaPHOro BOAONPOBOAA.

2 HopmaTtuBHbIe CCbISIKK

B HacToqawem CBoae npasun npuBeaeHbl CCbINKX Ha crneayoLlme HOPpMaTUBHbIE LOKYMEHTbI:

CHwlM 2.04.01-85* BHyTpeHHUI BOAONPOBOA U KaHanu3auusa 3gaHumn

CHwlM 3.05.01-85 BHyTpeHHNe caHNTapHO-TEXHUYECKUE CUCTEMDI

CHwIM 12.03-2001 Be3onacHocTb Tpyaa B cTpoutenscte. Yactb 1. Obwme TpeboBaHus

CHwl 41-01-2003 OTtonneHne, BEHTUASLMS U KOHAULMOHMPOBaHNE

CHwuI 41-03-2003 TennoBas usonsunsa obopyaoBaHus n TpybonpoBoaos

CIl 40-102-2000 T[lpoekTupoBaHME U MOHTaX TpPybOMNPOBOAOB CUCTEM BOAOCHAOXeEHUS U



KaHanMsauum u3 nonnmepHbix matepunanoB. O6wme TpeboBaHus

FOCT 6357-81 OcHOBHble HOpMbI B3aMMo3aMeHsieMoCcTU. Pe3bba TpybHas umnuHgpuyeckas

FOCT 11262-80 NnacTtmacchl. MeTog UcnbITaHMsA Ha pacTsXXeHue

FOCT 24157-80 Tpy6bl n3 nnactmacc. Metog onpeaeneHuns CTOMKOCTU Npy MOCTOSAHHOM BHYTPEHHEM
naBneHun

FOCT 27078-86 TpybGbl 13 TepmonnactoB. MeTtoabl onpegeneHus U3MeHeHUs OnvHbl Tpyb nocne
nporpesa

FOCT P 52134-2003 Tpybbl HanopHble U3 TEPMOMMACTOB U COEAUHWUTENbHbIE AeTanu K HUM Ansd
cucTem BogocHabxeHnst n otonneHuns. ObLume TeXxHUYeCcKne ycrnoBus.

3 PacyeTt 1 npoekTupoBaHme BHYyTPEHHEro BOAOCHa6XeHUs 1 OToNNeHUs 34aHnmn

3.1 O6wue TpeboBaHUA

3.1.1 TpyObl n coegnHUTENbHbIE AeTanu crnegyet NPUMEHATb AMS BCEX CUCTEM BOAOCHAbGXeHUs u
OTOMNEHNs 34aHUA NPU YCNOBMM CKPbITOM NPOKNagkM B MNAUHTYCaX, LWTpobax, LWaxrax, KaHanax v npu
3aMoHonMUMBaHUK. [lonyckaeTcss OTKpbiTad MNpoOKnagka MOABOLAOK K CaHWTapHO-TEXHWYECKUM npubopam
Tpy6on MN3-C.

MpumeyaHmne - OTKpbITas Npoknagka BHYTPEHHero BogonpoBoga u3 Tpyd 13-C ponyckaetcs B
NPOU3BOACTBEHHBIX M CKMAaACKUX MOMELLEHMAX, a Takke B TEXHUYECKUX dTaxax, yepdakax M nogsanax, B
MecTax, rA€ UCKII0YaTCHA X MEXaHUYECKOE NOBPEXAEHVE U BO3AENCTBUE YbTPadUONETOBOro U3Ny4eHusl.

3.1.2 HanopHbie Tpybbl 3-C ¢ naTyHHbIMU COEAUHUTENBHBIMW AeTansaMu crieqyeT NPUMEHATb Npu
NPOEKTUPOBAHUN N MOHTaXe:

- CMCTEM BHYTPEHHEro XO35IMCTBEHHO-NUTLEBOIO BOAOCHabXeHUsA ¢ TemnepaTypoi Boapl Ao 20°C u
pabounm gaenennem: cepumn S6,3 (SDR 13,6) - go 1,0 MIMa; S5 (SDR 11) - go 1,25 MMa; cepumn S4 (SDR 9) -
0o 1,6 MIMa, npu cpoke cnyx0bl He MeHee 50 nerT;

- CMCTEM BHYTPEHHEro XO35IMCTBEHHO-NUTLEBOIO BOAOCHAbGXeHUSA ¢ TemnepaTypoi Boabl 4o 75°C u
pabounm gasnexHvem: S5 (SDR 11) - go 0,6 Mra; cepum S3,2 (SDR 7,4) n S2,5 (SDR 6) - go 1,0 Mla, npu
cpoke cnyxbbl He MmeHee 25 rneT;

- cMcTem oTonneHunst ¢ Temnepartypon Bogbl Ao 95°C n paboymm gasneHnem cepumn S3,2 (SDR 7,4) un
S2,5 (SDR 6) - go 1,0 MINa, npn cpoke cnyx6bl He MeHee 25 neT.

OcHoBHble Noka3aTenu MaTepuarna Tpyb npuBefeHbl B npuiioxeHuu A.

3.1.3 Tpybbl LenecoobpasHO NPUMEHATb ANl CUCTEM HaMoONbHOrO OTONneHus (C TemnepaTypou
TennoHocuTena He Bblwe 55°C) B KOMOMHaUuM C HarpeBaTenbHbIMM Mpubopamu (paguaTopamu,
KOHBEKTOpaMM) UM C CUCTEMOWN KOHOULMOHUPOBAHNS BO34yXa.

3.1.4 TpyObl Ons cUCTEM OTOMMEHUS] OOMKHbI UMEeTb aHTUANMY3MOHHBIM Cnon ansa 3awuTbl OT
NPOHUKHOBEHUSA KUCIOPOaa.

3.1.5 HanopHble TpyObl M naTyHHble COEAMHUTENbHbIE AeTanu [OJKHbl UMETb cepTuduKaThl
COOTBETCTBUS U TUIMEHUYECKME 3aKNOYEeHUs OpraHoB caHanuaHaasopa MuHsgpaea Poccun 0 BO3MOXHOCTHU
UX MCMOMb30BaHUSA B CUCTEMAX XO3NCTBEHHO-NUTLEBOrO BOAOCHAOXEHMS.

3.1.6 Tlpu npoekTMpoBaHMM BHYTPEHHEro BOAOMPOBOAA MOJTAXKHOE MNPUCOEAMHEHUE K CTOsiKam
pekoMeHayeTCs BbINOMHATL 4epes3 pacrnpefenqrenbHble KomnnekTopbl. PacnpegenvTenbHble KOMMeKTopbl
yCTaHaBMMBalT B KBApTMPE Ha OTBETBIEHUAX OT CTOSIKOB MOCMNE 3anopHbiX YCTPOWCTB, (PUMbTPOB,
BOLAOMEPOB N KBApTMPHbIX perynaropos gasneHus (KPL).

3.1.7 B cucteme oTonneHus cnegyet npegycmaTpvBaTtb Npubopbl aBTOMAaTUYECKOro perynmpoBaHus
napameTpoB TENIOHOCUTENS (TEMNepaTypbl U AaBNEHUS).

3.1.8 PacyeT TennoBoro noToka cuctem otonneHus u3 [1O-C Tpy® cnepyetr onpenensts B
cootBeTcTBMM co CHul 41-01.

3.1.9 TpybonpoBoabl cucTeM BOAOCHAGXEHMS M OTOMMEHWUs He LOIDKHbI MPUMbIKaTb BMASIOTHYHO K
NMOBEPXHOCTAM CTPOMTENbHBIX KOHCTPYKUUA. PacctosHve B cBeTy Mexay Tpybamu u CcTpouTenbHbIMU
KOHCTPYKUMSIMU O0SKHO BbITh HE MeHee 20 MMm.

3.1.10 Tennounsonaumsa TpybonpoBogoB BOAOCHAGXKEHNSA U OTONMEHUSA BbIMOMHAETCA B COOTBETCTBUM
¢ TpeboBaHusmm CHull 41-03. [llogBoakm K cCaHUTapHO-TEXHWYECKMM npubopam Jonyckaetcs He
N30MpPOBaTb.

3.2 Tpy6bl 1 chacoHHble aeTanu



3.2.1 Tpy6bl M3-C un3rotaBnvMBalOT METOAOM HEMNPEPBLIBHOW 3KCTPY3MM HA OCHOBE MNONNITUIEHA
BbICOKOW NMNOTHOCTU ¢ AobaBneHem katanusartopa.

OcCHOBHbIE MoKasaTenu CBONCTB TPyO NpuBeAEHbI B CNPaBOYHOM NpuioxeHuu A.

3.2.2 Pa3wmepsbl Tpyo M3-C B 3aBUCUMOCTM OT MX TUMOB JOIMKHbI cooTBeTcTBOoBaTh TOCT P 52134 1
nokymeHTam [1] u [2]. lNpegensHoe OTKNOHEHUE No TonwuHe Tpybbl NpuBeaeHo B Tabnuue 1.

Ta6bnuua 1 - CopTameHT HanopHbIX Tpy6 M3-C



HapyXHEBI1 Cepua Tpy©O

omamerp d,

MM S6,3 (SDR 13,6) S5 (SDR 11) S4 (SDR 9) S3,2 (SDR 7,4) |S2,5 (SDR 6)
ToJsmMHa CTEHKM TPYOB, MM

HOMMU~- |Ipel. |HOMMHa- npen. |HoMM- |Npen. |HOMM- |[npenm. |HOMM- npen.- HOMU- |Hpern.

HaJlb— | OTKJIO— | JIbHAas OTKJIO- [Hajb- |OTKJIO-|HaJjlb— |[OTKJIO-|HaJb— |OTKJIOHE- |HaJlb— |OTKJIO-
HEII |HEeHMe HeHMe Has HEHMe Has HEeHMe Hasa HYE Has 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 CoeanHuTenbHbIe geTanun

3.3.1 Ona MoHTaxa TpyO NPUMEHSIIOT NaTyHHble COEeAWHWUTESbHble AeTanu KOMMPECCUOHHOIo C
pas3pes3HbiM OOXMMHBIM KOMbLOM, MPEecCcoBOro (C HamnpecCOBOYHOM T[UIb30W) TUMOB U U3 MOMMMEPHbIX
MaTepwarnos.

3.3.2 [lonyckaeTcs ucnonb3oBaHUe OPYrux TUNOB COeQUHEHUsT AeTarnen ¢ Tpybamu, yaoBneTBOPSOLLMX
TpebosaHuio 3.3.1.

3.3.3 CoeaumHuTEenNbHBIE AEeTanu 1 NPOYHOCTb UX COEANHEHMUS C TPYOON OOMKHbI BbITh paccynTaHbl Ha
HOMMHanbHOEe gaBrieHne He meHee 1,5 MIMa.

3.4 'mapaBnnyeckuin pacyeT CUCTEM BOOOCHaGXeHuUA

3.4.1 Tpn rmgpaBnMyeckoMm pacyeTe TpyOOMNPOBOAOB TrOpPSYEro M XONOOHOrO BOAOCHAbGXeHust
onpefensalT notepu Hanopa B Tpybax, COeAMHUTENbHbIX AeTansx, B MeCcTax MOBOPOTOB U W3MEHEHUs
OnameTpa Tpybonposoaa.

3.4.2 Pac4yeT Heob6XxoaAMMOro ruapaBnmMyeckoro Hanopa cnegyet npoussoanTb no metoanke CI 40-102.

3.4.3 BenuunHy notepb Hanopa [ensta H yyacTtke TpybonpoBoaa crneayet onpefensaTs No opmyne

2
Vv
IDenbra H = L 1 + — Cymma kcu , (€D
29 i
roe L - pacueTHasa OJMHa ydacTka, M;
i — I[IOTEepM Halopa, BBIBBAHHBE IUIPABJIMUECKMM COIPOTHUBIIEHMEM
€OVHMUUEL OJIVHE TPYOHI;
\Y, - CpeInHdsd CKOPOCTH IOBWXEHUS BOIB, M/C;
g - YCKOpeHMue CBOOOIHOTO ManeHusa, paBHoe 9,8 m/c2;
CyMmMa KCHM - CyMMa KO2QOULMEHTOB ITUOPpaBIINUYECKUX CONPOTUBJIEHUN

1 COeIMHUTEJILHEX OeTaJien u BaHOpHO—peI‘yJTMpyIOLLLeIZ apMaTyPHL.

3.4.4 Tpwn npoBefeHUM NPUONKEHHBIX MMOPABINYECKUX PAacYeTOB MO ONPEeAENEeHU0 rTMapPaBMYecKmX
conpoTtuBneHn Tpyb i criegyeT nonb3oBaTbCs HOMOrpamMamu, NpyMBEOEHHbIMM B npunoxeHusax b u B,
COCTaBIIEHHbIMU Af1s1 CUCTEM XOJIOQHOMO U ropsvero BogocHabxeHus npu cpegHux temnepatypax 10°C n 60°C
COOTBETCTBEHHO.

3.4.5 Tpu npoBedeHUU MpPUBAMKEHHBIX TMAPABIMYECKUX PacyeToB BHYTPEHHMX BOAOMNPOBOOHbLIX
CUCTEM BENUYMHY MOTEPb Hamopa Ha MECTHble COMPOTUBMEHUS peKoMeHOyeTcs npuHuMaTtb pasHou 30%
BeNMYuHbI 0BLLMX NOTEpPb B Tpybax.

3.4.6 BenuumHy notepb Hanopa Ha MeCTHble CONPOTUBMEHUS B COEAMHUTENbHbIX AeTansx U 3anopHo-
perynupytloLen apmaTtype cnegyeTt NpMHUMaTh MO pekoMeHaaunsam npeanpusaTUn-n3roToBuTenen.

3.5 N'mapaBnuyeckun pacyeT CUCTEM OTONNEHUsA

3.5.1 Tllpu rmmopaBnuyeckom pacyeTe nageHve paeneHus [enbta P B cucteme oTonneHus
cKknagblBaeTca M3 noTepb gaeBneHuss R Ha Tpenue no gnvHe Tpybonposoga | v notepb AaBneHus Z Ha
npeoaoneHne MeCTHbIX CONMPOTUBIEHNI

IOenrTa P = R1 + Z. (2)

3.5.2 MNoTepu paeneHns R, Ma/m, no annHe MoOXHO onpeaenuTb No opmyre

2
aaMmbna V 3
R=—— 10, (3)
2d
p

roe jgaMbma — KO20QMILMEeHT CONPOTHUBJIIEHMS II0 IJIMHE;



\ - CKOPOCTBL TeueHus BOIH, M/C;
d - pacCYeTHHM IOraMeTp TPpyOB, M.

p

3.5.3 KoahduumeHT conpoTuBneHunsi no gnvHe namoéaa cnegyet onpenendartb no opmyne

b 13122-5) G, 7d, / K>)

0,5/ 2
Ig Reg — 1

Vi = 13,7, / K.) > (4)

"®opmyna 4"
roe b - 4KMcIO nomobusa PexXMMOB TedeHUS BOJIEL;
K - xo50duuMEHT 3KBUBAJIEHTHOM MEPOXOBATOCTM, M, IIPMHMMaETCS PaBHBM
3 1,0 x 10(-6) m;
Re - daxTuueckoe umcio PeMHoOJbICA.
0

3.5.4 Pac4yeTHbIn gnameTp Tpybbl d_p cnegyeT onpedensatb no popmyne

d=0,5(2d + Jeanbra d - 4S - 2 JenbTa S), (5)
s H H
roe d — HAPYXHEI OMAMETP TPYOR, M;
H
HOenbTa d - OONYCK Ha HAPYXHBM IMaMeTp TPyOb, M;
H
S - TOJIMHA CTEeHKM TPYyOH, M;
IHenpTa S — IOONYCK Ha TOJIIMHY CTEHKM TPyOB, M.

3.5.5 dakTnyeckoe yncno PerHonbaca Re_ ¢ onpegensietca no dopmyne

dvVv
p
Re = —, (6)
d v
t
rIe v - KOSQOMUMEHT KMHEeMaTHMUYeCKOM BA3SKOCTM BOIH, M2/C, NPUMHUMAETCHS C

t yueToM TeMmmepaType BOIE (Tabmuma 2).

3.5.6 Yucno PerHonbaca Re KB, COOTBETCTBYIOLLIEE Havany KBagpaTu4HOM obractu rugpaBiIMiecKmx
COMNPOTUBMAEHUI MpU TypOyNeHTHOM ABWXKEHUW BOAbI, onpegenseTcs no opmyne

500d
p
Re = (7)
KB K
5
Tabnuua 2
Temneparypa BOmOe, °C Kos@duureHT KMHEMaTHMUYECKOM BA3KOCTM BOIH V_t,
M2/cC
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(-6)

3.5.7 Yncno nogobus pexnmoB TedeHus Bodbl b onpegensioT no gopmyne

Ig Re
o)

Ig Re

KB

3.5.8 Tlpu npoBegeHUN MPUBIIMKEHHBIX TMOPABAMYECKMX paCYETOB MO OnpedeneHnio nageHus
OaBIeHns, BbI3BAHHOrO rMAPaBlIMYECKUM COMPOTUBNEHUEM Tpyb, cnedyeT Monb30oBaTbCA HOMOrpamMmamu
(npunoxeHue I'), paccuntaHHbIMU ANg cpeaHen TemnepaTypbl Boabl 80°C.

3.5.9 Mpwn cpegHen Temnepartype TennoHocutens, otnnyHon ot 80°C, cnedyeT y4ecTb MOMPaBOYHbIN
KoahumLmeHT anbda (Tabnuua 3), paBHbI

ansda = R /R, (9)
T

rne R - ymenbHad JMHEMHAad noreps OaBJIEHUSI npM CcpelHel pacueTHOM

t TeMmnepaType BOmH t, °C, u pacxome G, Ila/m;

R - =zHaueHue ymesibHOM JIMHEMHOM MOTEpM NaBJIeHUS (OpuisioxeHue I') npu

t = 80°C u npmu TOM %e 3HadeHum G, Ia/M.
Ta6bnuua 3

CpenHsas TeMIepaTypa 90 80 70 60 50 40
TemIoHOCUTEeNsa B Tpybax, °C
Kosdodouumenr anbbda 0,98 1,0 1,02 1,05 1,08 1,11

3.5.10 Ona npubnAWKeHHbIX r’MOpaBfiM4ECcKUX pac4yeToB CUCTEM OTOMMEHUSA C UCMOMb30BaHWEM Tpyo
M3-C n coeanHMTENbHBIX NaTyHHbIX OeTanen BenuMyMHy noTtepu AdaBneHus Z pekoMeHOyeTcs MpUHMMaThb
paBHoi 30% obLen BenmymHbl NOTEpPb AaBrneHns B Tpybax.

3.5.11 BenunumHy noTepu paBneHns Z Ha COEAMHUTENbHbIX AeTansiXx M 3anopHO-perynupyroLLen
apmaTtype crniegyeT npyHUMaTh Mo AaHHbIM NPeanpUATUNR-U3roTOBUTENEN.

3.6 KomneHcauus TemnepaTypHbIX yanuHeHuit Tpy6onpoeoga. Onopbl U KpenneHus

3.6.1 KomneHcaums TemnepaTypHbIX YANWHEHWM OOMKHA OCYLLECTBASATBCS, Kak NpaBwuno, 3a cyeT
CaMOKOMMeHcauMn OTAeNbHbIX Y4YacTKOB TpyGonpoBoda: MNOBOPOTOB, M3rMboB M T.4. OTO AocTuraetcs
NMpaBUIbHOW PAacCTaHOBKOM HEMOABWXHbLIX KpenneHun, Aendwmx TpybonpoBoA Ha He3aBUCUMbIE YYaCTKM,
Aedopmaums KoTopbIX BOCMIPMHMMaETCS NoBopoTamu Tpybonposoaa.

3.6.2 YaonuHeHne y4yactka Tpybonposoga [enbta L, MM, Nnpy mMakcMManbHOMW TemnepaType BoAbl B
Tpybonposoae cneayeT onpeaensts no hopmyne

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

roe L - IJIMHa ydYacTKa PpacCUYMTBEIBAEMOI'O TpybompoBoOIna, M;
JenprTa t - Pas3sHOCTL TeMIepaTypbl TEIJIOHOCUTEJIA I[IpM DJSKCIJyaTaumm u



MoHTaxe, °C.
MpumeyaHue - 3Hak (+) unu (-) npu JenbTa t ykasbiBaeT Ha yBENMYEHME UM YMEHbLUEHNME L.

3.6.3 KpenneHune Tpybonposoaos 13 Tpyd 13-C ocyLLecTBRAIT C Y4ETOM NIMHENHbIX TEMMNepaTypHbIX
YONUHEHNIA Y UX KOMIMEHCUPYIOLLEN CNOCOBHOCTM C MOMOLLLIO MOABUXKHBIX U HEMOABWXKHbBIX OMOp.

3.6.4 CpeactBa KpenneHus JOMmKHbl UMEeTb MOBEPXHOCTU, UCKITYaoLWmMe BO3MOXHOCTb MEXaHNYECKOTO
noepexaeHus Tpy6. KpenneHns He 4OMKHbI UMETb OCTPbIX KPOMOK U 3ayCEHLEB.

3.6.5 Pasmepbl xomyToB, (MKCaAaTOpPOB, CkOO AOIMKHbI CTPOrO COOTBETCTBOBaTb AuameTpam Tpyo.
MeTannuyeckune kpenneHnst 4OSPKHbI UMETb NPOKNaAKM U aHTUKOPPO3MOHHOE MOKPbITUE.

3.6.6 Ckonb3dwme onopbl, pacrnonaraemble Mo AnvHe TpybonpoBoAa, OOIMKHbI MMETb MPOKNaaKy
mexay Tpybor n onopown, KoTopas 3aknagbiBaeTcs B KOHCTPYKLMIO ONOPbI B 3aBUCMMOCTH OT AnameTtpa Tpyobl.

3.6.7 PaccTosiHme mexay kpenneHusamun Tpyb cnegyet npuHumaTh He Bonee ykasaHHOro B Tabnuue 4.

3.6.8 Heobxoommo npefycmatpmBaTb COOTBETCTBYIOLLIEE pACMONOXeHWe KpernneHun Ha noBopoTax u
OTBETBMNeHusAx Tpybonposoaa.

3.6.9 PacnpepenutenbHble KOMMEKTOPbl C 3anopHO-perynupytollern apMaTypon crnegyeT KpenuTb C
NMOMOLLbIO HEMNOABWXHBIX KpenneHun ANng ycTpaHeHus nepejadn ycunun Ha Tpybonposon B npouecce
akcnnyaTauum.

Ta6nuua 4 - PaccTofiHuA MexXay KpenneHuamMu Tpybonpoeoaa

HapyXHBI PaccTosgHMe MexOy KpeIJleHMAMUM TPpyDONpOBOIOB, MM
ovaMe TP
TPpyOBI, MM TOPMBOHTAaNIbHAA NpOokKJalKa BepTMKAaJIbHAsS NPOKJaIKa
cucTeMa cucTeMa cucTeMa cucTeMa
XOJIOOHOTO TopaYero XOJIOOHOTO TopsSdYero
BOIOCHAOXeHMS |BOIOOCHAOXeHUS BOIOOCHADOXeHMS |BOIOOCHAOXeHUS
Y 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
110 1300 1250 2360 1640

3.6.10 HenoaswxHble onopbl Heo6xoanMo pasmellatb Tak, YTobbl TemnepaTypHble U3MEHEHNS ONUHbI
yyacTka TpybonpoBoga wMmexdy HUMMWM He npeBblllany KOMMEHCUMpYloLWen CnocobHOCTM OTBOOOB MU
KOMNEHCaTopoB, pPAacCMOfOXKEHHbIX Ha 3TOM  yyacTKe, W  pacnpegensnucb MponoOpUUOHanbHO KX
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KOMMEHCUpPYIOLLIEN CMOCOBHOCTH.

3.6.11 YcTaHOBKYy KOMMEHCATOpOB crnegyeT npegycmarpuBatb MpU HEBO3MOXHOCTU KOMMEHcauumu
YOJIMHEHWI 32 c4eT NOBOPOTOB TPYOONPOBOAOB.

3.6.12 PacyeT komneHcupytoLLen cnocobHocTn [-06pasHbix anemeHToB 1 -06pasHbIX KOMMEHCATOPOB

(pucyHok 1) nponseoguTcs no dopmyne

6)

L 10R

miiy

Pucynox 1 — Ycrpoiictso IT-o6pasuoro (a) u [-06pasHoro (6) KOMIIEHCaTOPOB

L = 15 xB.kxopeHb (d OenvTa L), (11)
K
roe L - IOJIMHa KOMIIEHCALMOHHOTO njeuya, BOCIIPMHMMaILET O
K TeMIlepaTypHble M3MEeHEeHMS OJIMHE TpyOonpoBOHa, MM;
d - HaAPYXHBM OMaMeTp TPyOBl, MM;
IenbrTa L — TeMmnepaTypHHE M3MEHEHMUS IOJIMHBEL TPYyOBl, MM;
15 - SMIMPUYECKUM KO2QIULIMEeHT, XapaKTepMU3yollUl IPOYHOCTHEHE

CBOMCTBAa IMNOJIMMEPHOTO MaTepuaja Tpyo II5-C.

"Puc. 1. YctpowcTso [1-o06pasHoro (a) n -obpasHoro (6) komneHcaTopoB"

4 MoOHTaX cucteM BOAOCHabXXeHUs U OTOMNJIeHUs1 3gaHuMn

4.1 O6wme TpeboBaHUA

4.1.1 PaboTbl N0 MOHTaXy CUCTEM XOFIOQHOMO W ropsyero BOAOCHaOXEHWs U OTOMMEHUSA 30aHUA U3
HanopHbix Tpyo [M3-C [OmkHBI MPOM3BOAUTLCA KBANMMUUUPOBAHHBIMW  MOHTAXKHUKAMK, MNPOLUEALINMN
06y4eHune no paboTe ¢ HanopHeiMK Tpybamu M3-C 1 NaTyHHbIMWM COEAUHUTENBHBIMWU AEeTansAMy NpU MOHTaXe
TpybONpOBOAOB.

4.1.2 MoHTax cuctem TpybonpoBOOOB [OIMKEH MPOU3BOAUTBLCS B COOTBETCTBUWM C YTBEPXKAEHHON B
YCTaHOBMEHHOM MOpsiAKe MPOEKTHO-CMETHOM M paboyen OOKyMeHTaLMen, a TaKkke ¢ NPOeKTOM NPOu3BOACTBA
pabor.

4.1.3 Tpn MOHTaXHbIX paboTax 6omMblwoe BHMMaHue OOMKHO OblTb yAeneHO KOHTPOMI0 KayecTsa
NpOM3BOOUMbBIX coeamHeHun. Cuctema KavecTBa MOHTaa TpyOOMpPOBOAOB [OMKHA BKIOYATb BXOOHOW
KOHTPOMb TPYO M KOMMMEKTYIOLWUNX U3OENUNA.

4.1.4 Tpwn xpaHeHnn B6yxT Tpy6 MI-C unu mx nepeBo3ke Mpu TemnepaType HWXe HyNns OHW LOJDKHbI
ObITb Nepen packaTKOW W [anbHEMIMMM MOHTaXHbIMW OnepauusMu BbloepXKaHbl B TeveHne 24 4 npu
TemnepaTtype He Huxe +10°C.

4.1.5 MoHTax crieyet npou3BoAnTb Npu TemnepaType Bo3ayxa He Huxe 0°C.

4.1.6 B npouecce pa3amoTKku OyxTbl 1 MOHTaxa TpybonpoBoga HeO6X0AMMO cneautb, YTobbl Ha Tpybe
He Oblfo NepenomMos.

4.1.7 MNpoknagky Tpyb crnegyet BecTn 6e3 HaTsra.

4.1.8 B npouecce MOHTaxa Mnpu npoTackuBaHun Tpyb vepe3 CTeHbl CBOOOAHbIE KOHLblI HEOOXOOANMO
3aKpbIiBaTb 3arfyLwwkamu, YToObl B CUCTEMY HE NOManu rpsidb U Mycop.

4.1.9 CuctemMbl BOOONPOBOAa M OTOMMEHMsA € ucnonb3oBaHnem Tpyb M3-C cnegyeT npoknagbiBaTh
ckpbITo. CTOSIKM LienecoobpasHo pa3mellaTb B KaHanax, Huwax, 6oposgax, 3a 4eKopaTMBHBIMU NaHeNs M1 Unm
3aMOHOMMUMBaTb UX B CTeHax U neperopokax. B cnydyae 3amoHonuumsaHvmsa Tpyba [13-C gomkHa 6biTh
3aluuieHa o60noYvkon, U3onALMEen M3 BCMEHEHHOrO MOMMaTWUMEeHa (MonuMcTMpona) unu Apyrux matepuanos
TpyOHOM M30MALUK, 3a UCKINIOYEHNEM CUCTEMbI HANOSTbHOrO OTOMNMNEHNUS.

opu3oHTanbHble TpybonpoBoAbl M NOABOAKW AOMycKaeTcs pasmellatb 3a nnuvHTycamu. OTKpbIThbie
YYaCTKN JOIMKHbI ObITh 3aKPbIThl AEKOPATUBHLIMU ANIEMEHTaMM.
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4,110 Ona npoxoga TpybO 4epe3 CTpouUTESbHblE KOHCTPYKUMM CTEH W MNEPEKPbITUA Heobxoaumo
npeaycMmaTpueaTth rMnb3bl. BHYTpeHHU guameTp rmnb3bl SOMKEH ObiTb HAa 5 - 10 MM Gonblle HapyXHOro
anameTpa npoknagbiBaemon Tpybbl. 3asop mexay Tpybor M runb3on HeobxoouMmo 3agenatb MSIrKUM
HecropaembiM MaTepuanom, AonyckalwwuMm npoaorisHoe nepemelleHne Tpybol. vnb3a gomkHa Ha 3 - 5 ¢cm
BbICTYNaTb Haj NorfomMm, a B neperopogkax 1 y notorika - 6uiTb 3anoanumuo.

4.1.11 B cny4yae npoknagku Tpyb M3-C B KOHCTPYKLUMM Mona He AoNyckaeTcs HaTArmBaHue no npsiMon
nvHuK, a cregyeT yknagbiBaTb WX AyramMy Marnon KpuBU3HbI (3MENKOW), MNpUHUMAs BO BHUMaHWE
TemnepaTypHble NapameTpbl 9KCnnyaTauun Tpybonposoda u TemnepaTypy npu MOHTaxe.

4.2 BxogHoOM KOHTPOJb Ka4yecTBa TPyO 1 coeAMHUTENbHbLIX AeTaneun

4.2.1 BXxogHOW KOHTPOMb Ka4yecTBa TPYO M COeAMHUTENbHbIX AeTanen BKNoYaeT:

- HanuMuue CoMpoBOAUTENbLHOrO [OKYMEHTa O kadecTBe (MacnopT, cepTudukat COOTBETCTBMSA U
CaHMTapHO-3MNMAEMMNONOrNYECKOe 3aKIyeHne);

- HanMune MapKMpoBKMU Ha Tpybax U coegUHUTENbHbIX AeTansx;

- KOHTPOINb BHELLHEro BNAA;

- BbIOOPOYHLIN KOHTPOMb FEOMETPUYECKUX pa3mMepoB (C y4eTOM TOMWMHbI CTEHKM Tpybbl u
COOTBETCTBYHLUUX € TUMOPA3MEPOB COEANHUTENbHbIX AeTanewn);

- KOMMNIEKTHOCTb COEAMHUTENbHBIX AeTanen.

4.2.2 KoHTponb BHELWHEro BuAa OCYLLECTBNSAETCS BMU3yanbHO 0e3 MPUMEHEHUS YBENUYUTENbHbIX
npnbopoB. TpyObl JOSMKHBI UMETH FMaAKNE HAPYKHYIO U BHYTPEHHIOK NMOBEPXHOCTU. Ha Hapy>KHOW, BHYTPEHHEWN
N TOPLEBOW NOBEPXHOCTSX HE OOMYCKATCS My3blpyu, TPELUUHbI, PAKOBUHbI, MOCTOPOHHME BKIOYeHus. Okpacka
Tpy® OOMmKHa ObITb CNMOWHOM U paBHOMEPHOW. Pe3bboBble YacTu COeaUHUTENbHLIX AeTanen AO0MKHbl ObITh
MOMTHOCTbIO OPOpMIIeHbl, 6e3 3ayceHueB, CKOMOB, PBaHbIX Y CMATbIX HUTOK. Pe3bba gomkHa BbiTb M3rotoBneHa
B cootBeTcTBUM ¢ TOCT 6357.

4.2.3 IlaTyHHblE COEaNHUTENBHbIE AeTann KOMMPECCUOHHOMO TUMa AOMKHbI COCTOSTb U3:

- KOpnyca CoeanHUTENbHON AeTanu;

- pa3pe3Horo 06XXMMHOIo KonbLa;

- HaKNWOHOW ranku.

JlaTyHHblE coeanHUTENBHbBIE AeTany NPeCCOBOro TMna AOMKHbl COCTOATb U3:

- KOpryca COeMHUTENbHON aeTanu;

- HaNpPeCCOBOYHOW TMIb3bl.

4.2.4 KOHTpOnb reomMeTpuyeckMx pasMepoB [OIDKEH NPOBOAUTLCS BbIOOPOYHO (HE MeHee Tpex
0o6pasuoB TPyO M CoegUHUTENbHBLIX AeTanen) nyTeM M3MepeHus C NMOMOLLbIO LUTAHFEHUUPKYNS UM ApYroro,
COOTBETCTBYIOLLEIO €ro TOYHOCTU N3MEPUTENBHOIO MHCTPYMEHTa M COMOCTAaBMEHUsI C pasMepamu, yKazaHHbIMM
B HOPMaTMBHO-TEXHNYECKOWN AOKYMEHTALMN Ha n3genusi.

4.2.5 lNpw nony4YeHnn HeyaoBneTBOPUTENBbHbLIX PE3YrbTaTOB BXOAHOIO KOHTPOSS MOHTaXHble paboTbl ¢
3TON NapTuen Tpyd unu getanen NPUOCTaHaBNMBaIOT OO BbISCHEHUS NPUYUH HECOOTBETCTBUS.

4.3 CoeanHeHNA Tpy6 13 "clUuMTOro" NoNmMaTureHa ¢ fIaTyHHbIMU AeTansamu

4.3.1 CoeauHenune Tpyobl [13-C ¢ naTtyHHbIMYM COEANHUTENBHBIMWU OeTansiMM KOMMPECCUOHHOro Tmna
OCyLLEecTBMAETCA nyTemMm 0o0XxaTus pas3pe3HbiM KOMbLOM TpyObl Ha HWMNENbHYKO YacTb AeTanv C MOMOLLbH
HaKugHoW ramku. [epMeTMYHOCTb WM HaAEXHOCTb COeOVHEHMSI OOCTUraloTCa 3a CYHET HWUMMNEenbHOW YacTu
NaTyHHOW CcoeauHUTENbHOW AeTanu, COOTBETCTBYHOLLEro ycunus obxatus paspesHoro konbua K Tpybe u
HeobxoaMMOK NAcTUYHOCTN MaTepmana Tpyobl.

4.3.2 CoeauHeHns Tpyd [M3-C c naTyHHbIMW CcOeAMHUTENbHBLIMW AeTansMyM MNPeccoBOoro Tuna
OCYLLECTBAAIOTCA NyTEM UX 0BXaTua Ha HWUNNEenbHOW YacTu getanu, TO €CTb NpU HagBWUraHWW HepaspesHoro
Konbua.

4.3.3 MoHTax coeguHeHun Tpybo [N3-C ¢ petansamu cnegyeT OCYWeECTBASATb Npu TemnepaType
oKpyxatoLien cpepl He meHee + 10°C.

4.4 NogrotoBUTenbHbIE PAabOTbI

4.4.1 o Hayana MOHTaxa TpybonpoBoda CMCTEM XOJTO4HOMO U ropaYvero BOAOCHaGXEHUsI 1 OTONNEHUs
13 Tpy6 NM3-C Heo6Xx0AMMO BLINOMHUTE CriegyloLime NoaroToBuUTeNbHbIE PaboThbl:
a) otobpatb Tpybbl 1 coeanHNTENBHbIE AeTanu, NpoLeaLme BXOOHON KOHTPOb B COOTBETCTBUN C 4.2;
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6) pasmeTuTb TPYObl B COOTBETCTBUM C MPOEKTOM MIN MO MECTY C Y4eTOM NPUMyCcKa Ha COeaANHEHNE 1 C
y4eTOM yBENUYEHUs ANMHbI 3@ CHET YCTAHOBKM COEQUHUTENbHLIX AeTanen;

B) paspesaTb TpyObl CcOrMacHoO pasMeTke CcrneumanbHbIM  WHCTPYMEHTOM (Tpybopesom ansi
nnacTMaccoBbIX TpyO).

4.4.2 PasvmeTky TpyO crnegyeT OCYyLWeCTBMASATb CTaHAAPTHLIMU W3MEPUTENbHLIMU WHCTPYMEHTaMMU:
N3MepPUTENBHOW NMHENKON, CKNagHbIM METPOM, PYNETKOM, a TakKe cneumanbHO M3rOTOBMEHHBIM LIAGNOHOM 1
pa3MeTO4YHbIM NPUCTNOCOBNEHNEM.

443 Puckn anga OTpe3kn MU OpuUeHTaumm COeUHUTENbHOM AeTanu OTHOCUTENbHO TpyObl HaHOCAT
MSFKUM KapaHZ4awoM unu Mapkepom. HefonycTMMoO HaHeceHwe uapanuH Mnu HagpesoB Ha NOBEPXHOCTSIX
TpyObl.

4.4.4 Pa3pesky Tpybbl genatT CornacHo pasMeTKe crneunanbHbIMU HOXHULAMK, He Jonyckasi CMSATUS
TpyObl M obpasoBaHus 3ayceHueB. OBanbHOCTb TopuoB Tpyb gomkHa ObiTb He Gonee 5%. OTKIOHeHWe
MIOCKOCTU pe3a OT NepneHanKynsapa k ocu TpyObl He JOMKHO NpeBbIwaTh 5°.

4.5 CoegnHeHun

4.5.1 CoeguHeHne TpyoObl M3-C M naTyHHbIX AeTanei KOMMPECCMOHHOrO TuMa BbIMOMHSAT B
cnepywoLem nopsiake:

a) HageBalT HAaKUAHYKO ravky Ha Tpyoy;

6) HageBatloT pa3pe3Hoe 0OXMMHOE KOMbLO Ha TpYOY;

B) conpsralT Tpyby C HUMNENbHOW YaCTbi COEANHEHNS;

r) 3aTArMBaloT HaKUAHYIO ravky Ha pe3bboBY YacTb COEAUHEHUS.

4.5.2 Pe3bb0Byt0 YaCTb HAKMOHOW rankv HagesatoT Ha TPpyOy B CTOPOHY pe3bboBON YacTu COeaNHEHNS.

4.5.3 Paspes3Hoe KomnbLo HageBaloT Ha TpPYOy Tak, UToObl kpaw korfbua oTcTynan ot kpad Tpybsl Ha 0,5 -
1 MM.

454 Tpyba pomkHa ObiTb HacakeHa OO ynopa HUMMENbHOW YacTu coeavHuTenbHoW getanu. He
AOnyckaeTCs NPUMEHATb Kakme-nmbo cmMasku 1 nacTbl C Lenbio bonee nerkon Hacagku TpyObl HA HUMMENbHYO
YacTb CoeaNHUTENBHOW AeTanu.

4.5.5 HakngHyo ranky, 3axkumarolylo paspe3HOe KOmbLo, 3aTArMBalT Mpu MOMOLUM Kitoden ans
npenoTBpaLLeHNs nepeaayn ycunusa nepekpyvmBaHms npu 3aTtskke Ha Tpyby. He gonyckaeTcs npokpyymBaHue
COEOUHUTENBHON AeTanun OTHOCUTENBHO TPYObI MOCNE 3aTSPKKN HAKUAHON ranku.

4.5.6 CoegnHenne Tpybbl MO-C M naTyHHbIX AeTanen NpeccoBOro Tuna BLINOMHAIT B CreayloLem
nopsigke:

a) HageBaloT HANPEeCCOBOYHYH MMIb3y Ha TPyoYy;

0) pacwmpsaT KOHeL, TpYObl C MOMOLLBbIO CNeUmnanbHOro MHCTPYMEHTA;

B) conpsrarT TPyOy C HUMMENbHOW YacTbio COeOUHEHUS;

r) 3anpeccoBbIBAOT MMib3y Ha HUMMNENbHYO YacTb COEAVHUTENBHOW AeTanw.

4.6 NMpucoeanHeHNA K pe3b00BbIM 3fIeMeHTaM

4.6.1 lNepexoa cuctembl TpybonpoBogoB m3 Tpyd M3-C Ha cTanbHble TpybGonpoBOAbl, a Takke Ha
apyrme cuctembl TpybonpoBOAOB M3 MnAacTMacC MM KOMOVMHMpOBaHHbIE TPybOOMpPOBOAbLI, MPUCOEANHEHWNE
3anopHO-perynupyowen apmatypbl, MOMyYeHWe pa3beMHbIX COEOUHEHUIM BbIMOMHAKT  cneumanbHbIMU
NaTyHHBIMW COEOUHUTENBHLIMU AeTansMu.

4.6.2 lNpu cbopke y3noB pe3bboBble COeAUHEHMS OOIMKHbI ObITb YNNOTHEHbI. B KayecTBe ynnotHuTens
Onsa pe3bboBbIX COeAMHEHMN NpuU Temnepatype nepemeltaemon cpeabl Ao 95°C BKMOUUTENBHO cnenyet
NPUMEHSATL MEHTY M3 (PTOPONMAcTOBOro YynnoTHMTENbHOro matepuana (PYM) u npoune repmetukn. [Ans
pe3bb0oBbIX COEQUHEHUI NMPUMEHSIOT ApYrue YNroTHUTENbHbIE MaTepuansl, obecneynBatoLne repMeTnYHOCTb
coeavHeHun Npu TemnepaType TennoHocuTensa 95°C, gonyLleHHble K NPUMEHEHNIO B CUCTEMAX XO3SNCTBEHHO-
NMUTLEBOr0 BOOOCHAOXEHMS B KayecTBe YNNoTHWUTenen pe3bboBbIX YacTen W npollefline cornacoBaHue
OpraHoB caH3anMaHaa3opa B YCTaHOBMEHHOM MOpPSsiAKe.

4.7 'HyTbe TPYyO

4.7.1 THytbe TPYyb O-C npousBoguTCA B XONOAHOM WMM ropsiyeM COCTOSIHUM B 3aBUCUMOCTU OT
Heobxogumoro paguyca msrmba.
4.7.2 HaumeHbwnii pagmyc marnba Tpybbl Npy rHyTbe B XONOQHOM COCTOSHUM HE AOIMKEH ObiTb MeHee
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NSATW HAPYKHbIX AMaMETPOB, a B ropayeM - He MeHee 2,5 anameTpa Tpyobl.

4.7.3 MNpn HeobxooumMocTn nsrmba n dukcaumm B XOrI0QHOM COCTOSIHUM C MarnbiM paguycom criegyeT
ncnonb3oBaTb omKcaTop 3armoa.

474 [Ona rHyTba TpyObl B ropsiyemM COCTOSAHMM HeoBXOOMMO WCNONb30OBaTb FOPSYUA BO3OYX WU
BHYTPEHHIOIO cruparnbHyto NpyxuHy. He gonyckaetca Harpes Tpybbl OTKPbITbIM NIIaMEHEM.

MakcumaneHas TemnepaTypa Harpeea 130°C. [llocne HarpeBa COrHYTYIO B HY)XHOE MOMOXeHue u
3ahUKCUPOBaHHYIO TPyOy criefyeT oxnagute B BOAE UMK Ha BO3QyXe.

4.8 UcnbiTaHue cucteMbl TpybonpoBoaa

4.8.1 WcnbitaHus TpybonpoBoga nNpou3BOAAT B COOTBETCTBUM C OENCTBYHOLUUMMU MpaBunamu.
MpeaBapuTenbHO OCYLLECTBAKOT BU3yallbHbIA KOHTPOSb BCEX CMOHTUMPOBAHHbLIX coeauHeHun Tpyb M3-C ¢
getanamu. He JomkHO ObiTb BMAMMBIX OEEKTOB coeanHuTenbHOW aetanu u Tpybbl M3-C, nonyyeHHbIX B
npoLecce MOHTaXa (CKOMbl, TPELLUMHbI, LapanuHbl, nepernbbl Tpyb B MecTax 3akpyrieHun n 1.4.).

4.8.2 Pexumbl 1 nocnegoBaTeslbHOCTb MMOpPaBAMYECKUX WNU MHEBMATUYECKUX WCMbITAHWA CUCTEM
XOMNOAHOro U ropsiyero BO4OCHabXeHMs 1 oTonneHnst ¢ ucnonb3oBaHnem Tpy6 M3-C pernameHTupytotca CHull
3.05.01.

4.8.3 WcnbiTaHnst BHYTPEHHUM [OaBfeHWEM [OOMKHbI MPOU3BOAUTLCS MOCME MOSMIHOW repmeTusaunm
pe3b0O0BbIX 3MEMEHTOB, C YY4EeTOM peKOMeHZauun npeanpuatun-uarotouternen. CucTemMbl BHYTPEHHETO
XOMNOLHOTO U ropsiyero BOAOCHabXeHWst U OTOMMeHus ¢ ucnomnb3oBaHvem Tpyb M3-C cnegyeT ucnbiTbiBaTh
rmgpocrtaTnyecknm MeTogom B cootsetctaumn co CHulM 3.05.01.

5 Okcnnyatauus

5.1 Cpaya cuctembl TpybonpoBoaa B aKcnyaTauuio

5.1.1 Cpaya B akcnnyaTaumio CUCTEM XOMOLHOIO U ropsyero BOAOCHAOXeHUs M OoTOonneHus M3 Tpyod
M3-C ocyuwiecTBnsetca B cooTBeTCTBMM C TpeboBaHusamn CI 40-102 n CHwull 41-01.

5.1.2 Cnuctemy TpybonpoBOAOB ropsye U XoNo4HOW BOA4bI, CMOHTUPOBaHHY u3 Tpy6 M3-C, cnegyer
TWaTeNbHO NPOMbITb NPOTOYHOW NUTLEBOW BOAOW.

5.2 PeMOHTHbIe paboThbl

5.2.1 PaboTbl MO PEMOHTY CUCTEM XOMOAHOIO W ropsvYero BOAOCHAOXEHWUS M OTOMMEHUSA 34aHUN C
ncnonb3oBaHvem Tpyo M3-C M coeguHWUTENbHLIX AeTanen LOIMPKHbI NPOUM3BOAUTLCSA KBaNMUULMPOBAHHBLIM
nepcoHanom, npoLwealwnmM CooTBETCTBYIOLLEE 0DyYeHNe 1 yCBOMBLUUM npasuna obpalleHus ¢ Tpybamu MN3-C
N COeAMHUTENBHBIMU AeTansiMu.

5.2.2 TMpu 3ameHe Tpyb M coeanHUTENbBHLIX AeTanen Bo BPpEMS PEMOHTa He AONycKalTCst U3MEHEHNe
anameTpa TpyObl, ycTaHOBKa NPUHUMNWANbHO OPYrUX Y3MOB COEOUHWTENbHbIX AeTanew, a Takke nobble
apyrve OencTBusl, CnocoOHble M3MEHWUTb IJKCMyaTauuOHHbIE MNapaMeTpbl cucTeMbl Tpybonposoga. Bce
NpUHUMNManbHble U3MEHEHUS OOIDKHbI ObiTb BHECEHbl B MPOEKTHbIE W 3JKCMIlyaTauMOHHbIE OOKYMEHTbI U
YTBEPXAEHbI B YCTAHOBIEHHOM MOpPSOKeE.

5.2.3 Teun B pe3bbOBbIX COEANHEHMAX YCTPAHAT NyTEM NogBopayvMBaHusi B pe3bbOBLIX YacTaX Unn
MOSTHOW 3aMeHbl YNITOTHUTENS.

5.2.4 B npouecce peMOHTHbIX paboT He [onyckaeTcs npoBopayuBaHue TpyObl OTHOCUTENBHO
0BXMMHOW YacTu COeAMHUTENBHOW AeTanwu.

5.2.5 B cnyyae noBpexaeHus ydactka Tpybonposoa unu ycTpaHeHust Teun B pe3bboBOM CoeauHEHU
nyTem 3ameHbl YyyacTka TpybonpoBoga uenecoobpas3HO Bbipe3aTb MOBPEXAEHHbIW ydyacTok. [nuHa
Bblpe3aeMoro yyacTka OrnpefensieTcs B KaXOoM Criydyae OTOeNbHO WCXOAs M3 YCMOBUA BO3MOXHOCTU
NPOBEAEHUS PEMOHTHbIX paboT. 3ameHy npom3BoAAT C MOMOLLBID OTpes3ka TpyObl HEOOXOAMMOW AONWHbI,
COEOUHEHHOIO C PEMOHTMPYEMbBIM TPYOONPOBOAOM C MOMOLLBIO Pa3fiMYHbIX COeAMHUTENbHBIX AeTanen.

Tpyba, npuMeHsiBLlasca paHee, MOXeT OblTb WCNOMb30OBaHa NpW PEMOHTE, €Cnn OHa
3KcnryaTupoBanach B COEAMHEHWM Ha PaccToAHMM He MeHee 10 MM OT Kpasd COeAMHUTENbHOM AeTanw.

5.2.6 3ameHa yyacTka peMOHTUpyeMoro TpybonpoBoaa NpoxoauT MO cxeMaM, ykasaHHbiM B 4.1 - 4.8
HacTodawero Ceofa npasur.
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6 TpaHcnopTupoBaHue N XpaHeHue

6.1 Tpybbl M coeauMHUTenbHble AeTanu NepesBos3sT MbbiM BMAOM TpaHCMopTa B COOTBETCTBUM C
TpeboBaHUAMU NpaBu NEPEBO3KU rPY30B, AEUCTBYIOWMMU Ha AaHHOM Buae TpaHcnopTa.

6.2 TpaHcnopTUpOBaHUE N XpaHeHne cneayeT NPOU3BOAUTL METOAOM, UCKIOYaoWMM MexaHu4eckoe
NoBpeXAeHNe MOBEPXHOCTU Tpyd W HapyleHue LEenoCTHOCTM YMNakoBKM COeOUHUTENbHLIX AeTanewn
(cbpacbiBaHue Tpyd, BYXT TPyd M COeaAMHUTENBHBIX AeTanemn ¢ TPAHCMOPTHLIX CPEACTB He AOMYyCKaeTCs).

6.3 Tpy6bl N3-C cnegyeT xpaHuTb B CKNaACKMX NOMELLEHNAX B YCIIOBUAX, UCKITIOYAOLLMX BEPOATHOCTb
NX MEeXaHWYeCKNX NOBPEXAEHUN, N He Bnnxke 1 M OT OTONUTENbHbIX NPUGOPOB.

6.4 CoeguHuTenbHbIE AeTanu cnegyeT XpaHUTb B YCIOBUSAX, UCKIIOYAIOLLMX NOBPEXAEHNE YNaKOBKW.

6.5 BbicoTa wrTabenvpoBaHMsa Npu XpaHeHun OTpe3KkoB Tpyb He JomkHa npesblwatb 1,5 m, Tpyb B
OyxTax - He bonee 2 M; ynakoBOK COeAMHUTENbHBIX AeTanen - He 6onee 1 M. ByxTbl TpyO OOMKHBI XpaHUTLCA B
FOPM3OHTAaNbHOM MOMOXEHUW psgaMu.

6.6 B ycrnoBuax CTpoMTeNbHOW NNOLWaAKn AonycKaeTcs BpeMeHHoe XpaHeHue HamnopHblx Tpy6 M3-C u
COeAMHUTENbHBLIX AeTanen nog HaBeCoOM, C UCKMOYEHVMEM MonagaHns Ha HUX MPSAMbIX COMHEYHbIX Nydyen K
MPSIMOTO KOHTaKTa C ropro4ecMasoyHbIMN MaTepuanamu.

6.7 MNpu HapyweHun NpaBun TPaHCMOPTUPOBAHMA U XPaHEHWUS, a TakkKe MNPEBbIWEHUN FapaHTUMHbIX
CpokoB xpaHeHus Tpyb m3 M3-C n natyHHbIX coeanHUTENbHbIX AeTanen Bonpoc O BO3MOXHOCTMN AarbHENLLEro
MX WCNOMb30BaHWA pellaeTcs TOMbKO MNOCfle OnpedeneHnus W3MEHeHWUs 3KCnyaTauMOHHbIX CBOWCTB
ncnbiTaTenbHbIMM NabopaTopusmu.

7 Tpe6oBaHMs 6e30NacHOCTU U OXpaHbl OKpYXKatoLlen cpenbl

7.1 MNpw nponssogcTee paboT N0 MOHTaXy CUCTEM BOAONPOBOAA U OTOMNMEHMS C UCNOMNb30BaHeM TPyo
M3-C n coegmHuTenbHbIX AeTanen criegyeT BbiNONHATb obwume Tpebosanus CHull 12.03 un TpeboBaHus,
yKa3aHHble B HacTosILLeM pasgere.

7.2 K MOHTaxHbiM paboTtam npu cTpouTenbcTBe TpybonpoBogoB M3 "cluMTOro" nonmMatuieHa c
COeQMHUTENbHLIMU OeTansaMu JOMNycKalTca nuua, npolwealive TeopeTndeckoe 1 npaktndeckoe obyveHue no
crneuunansHow nporpaMMme M ycBouBLUME 0CODEHHOCTU obpalyeHus ¢ Tpydamu MN3-C, MHCTPYKTaX MO TEXHUKE
6e3onacHoOCTM 1 NoxapHon 6e3onacHoOCTy.

7.3 Mpun MoHTaxe ¢ ucnonb3oBaHnem Tpyd MN3-C 1 naTyHHbIX COEANHUTENBLHBIX AeTanen HeobxogMmo
npou3BoauTb paboTbl TONBKO UCMPaBHLIM MHCTPYMEHTOM, cobrogas ycrnosus 6e3onacHoro obpalleHms ¢ HUM.

7.4 Tpybbl M3-C B cTaHdapTHbIX YCMOBUAX 3KCMNyaTauuu He BbIOENSIOT B OKpYXaloLwylo cpeay
TOKCUYHBIX BELLECTB U NPW HENOCPEACTBEHHOM KOHTAKTE HEe OKasblBaloT BPeOHOro BO3AENCTBUSA Ha OpraHu3m
yenoseka. PaboTa ¢ HUMU He TpebyeT 0cobbIX Mep NPeaOCTOPOXHOCTH.

7.5 Tpybbl MN3-C oTHOCATCA K cropaemMbiM MaTepuanam. VX noxapHoO-TEXHUYECKME XapaKTepPUCTUKM
crnepywoLme:

rpynna roptoyectu - 3;

rpynna socnnameHsiemocTu - B3;

ApiMoobpasytoLas cnocobHocTb - [13;

TOKCUYHOCTb MPOOYKTOB ropenust - T2.

lMepBuyHbIE cpeAcTBa MNOXApPOTYLUEHUHA: pachbifieHHas Boda, MeHa, WHepTHble rasbl, MNeCokK,
acbectoBble ogesna. [ns 3aluTbl OpPraHoB AblXaHUSA OT TOKCMYHbIX BeLLEeCTB, 0OpasyloLmMXCs B YCIOBUAX
noxapa, cnegyet NPUMeHATb U30NUpYyoLLKMe NpoTmuBorasel fntoboro Tuna.

7.6 M'mapasnuyeckne (UNU NHEBMaTUYECKME) UCNbITAHUS TPyOonNpoBoAOB crieqyeT NPOM3BOAUTL Nochne
BM3yarnbHOIMO0 OCMOTpa COEAMHEHWA U HaOeXHOro 3akpenneHus Tpybonposoga B NPUCYTCTBUM MacTepa unu
npoussogutens pabor. lluua, NpoBoAsLME UCNbITAHWUS, AOMMKHBI HAXOAUTECA B 6€30nacHbIX MecTax Ha criyyan
paspyLleHns ncnbITyemoro obbekra.

7.7 Bo3MOXHble OTXOA4bl MNOcne MOHTaxa TpybO mnoanexar YHUYTOXEHMIO B COOTBETCTBMM C
CaHUTapHbIMM MpaBuaMM U HOpMamu, NpeaycMaTpyBaloLWUMUN MOPSAOK HAKOMMEHWsi, TPaHCNOPTUPOBaHWUS,
06e3BpeXMNBAHNSA N 3aXOPOHEHUSA NPOMBbILLINIEHHBIX OTXOLO0B.

MpunoxeHue A
(cnpaBo4HoOe)

Mokasartenu ceoncTB Tpy6 MI3-C
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HammeHOBaHMeE BemmumHa MeTon MCHOBITaHMUA
nokasaTensa
1. Bruemnum sun|TpyOsl IOJDKHBL MMeTb TJankKue TOCT P 52134
IIOBEPXHOCTU HapyXHYIO n BHY TPEHHIOL
[IOBEPXHOCTHA. Ha HapPyXHOM,
BHYTPEHHEN n TOPLIEBOM
[IOBEPXHOCTAX TpyD He
IOOIyCKaKnTCAa IIy3HpPH, TPEWMHEL,
PaKOBUHEL, IIOCTOPOHHME
BKJIOUEHUS, BUIOVMEIE De3
IIPMMEHEHUSI YBEIUUUTEJIbHEIX
npmbopor. lBeT Tpy® - Oejweli,

OTTEHKNM He PpeIJIaMeHTUPYIT

2. llpenmen TEeKy4YeCTH 20 TOCT 11262

npm pacTtaxeHun, Mla,

He MeHee

3. OTHOCHUTEJNIbHOE 350 TOCT 11262

yIOJIMHEHVEe IIPU pPaspeBeE,

%, He MeHee

4. CTOMKOCTb npu 1 TOCT 24157

IIOCTOSSHHOM BHYTPEeHHEeM

DaBJIeHUU npu

Temneparype 20°C, 4,

He MeHee, IIpPHu

HayvaJIbHOM HAMNPSXEeHUM B

cTeHke TpyOel 12 Mlla

5. CTOMKOCTB npu

MIOCTOSHHOM BHYTPEHHEM

OaBJIEHUU npu

Temnepatype 95°C, 4,

He MeHee, IIpU

HayaJIbHOM HANPSAXeHUM B

cTeHke TpyOw, Mla:
4,8 1 TOCT 24157
4,6 165 TOCT 24157
4,4 1000 TOCT 24157

6. V3MeHeHUe IJIMHEL 3,0 T'OCT 27078

TpyD [OCJe IporpeBa B

BO3OYWHOM cCpeIne npu

Temneparype 120°C, %,

He OoJiee

7. CremneHb CUIMBKM, %, 65 TOCT P 52134

He MeHee

MpunoxeHue b

(cnpaBou4Hoe)

Homorpamma gns ruapaBnuyeckoro pacuyeta Tpy6onpoBoaa XorogHOW BoAbl CO CpeaHeN

Temnepatypou 10°C
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d — wapyKHuii TMAMETD, MM; S — CEDHS TPYG; g — DACHCTHBI PACXOX BOXHL 1/C; ¥ — CPOIMAR MO cedeiiio
CKODOCTS ABHACHNS BOIBI, M/C; i — TAPABTH4CCKHT YKIOH (IIOTepH HATIOPA Ha CAWHMLY ATHHS! TpYSONPOBOTa)

"Homorpamma anga rugpaBnuyeckoro pacyeta TpybonpoBoada XONOAHOW BOAbl CO CpedHen TemnepaTtypou
100Cll

MpunoxeHue B
(cnpaBo4HoOEe)

Homorpamma gns ruapaBnu4yeckoro pac4yeta Tpy6onpoBoaa ropsyer Boabl CO cpeaHen TeMmnepaTtypon
60°C
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d — WapyKHlit IMAMETD, My; S — CEA TPY; g — PACUETHBI PACKOL BOZHL, 1/C; ¥ — CPEANAS N0 CedeHMIO
CKOPOCTS, ABIKCHMS BOH, M/C; § — TWIPABNMCCKHH YKIOH (TIOTEDH HATIOA Ha eXMHHLY UTHHH! TPYGONpOBOta)

"Homorpamma gnis rugpaBnmnyeckoro pacyeTta TpybonpoBoda ropsidert Bogbl Co cpefHen Temnepartypon 60°C"

MpunoxeHue I
(cnpaBou4Hoe)

Homorpamma ans ruapaBnuyeckoro pacuyeta Tpy6onpoBoga cCMCTeMbl BOASAHOIO OTOMJSIEHUSA CO
cpenHen Temneparypoiu 80°C
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"Homorpamma Onsi ruapaBfiMyecKkoro pacyeta TpybOonpoBoga CUCTEMbl BOOSHOTO OTOMMEHUs CO CpeaHen
TemnepaTtypon 80°C"

(1]

(2]

[3]

TY 2248-001-50151359-2000

TY 2248-039-00284581-99

TP 139-03

MpunoxexHue [

(cnpaBou4Hoe)
Bubnuorpadcus
Tpy©OrL HAaIIOPHEIE ns CLIMTOT'O
IIOJIMS TUJIEHA IJIA
CaHUTAPHO—-TEXHNUUECKUX CHUCTEM
TpyOrL HaIlOPHHE ns3 CHIMTOTO

IIOJIMSTUJIEHA IJId CHUCTEM XOJIOOHOT'O n
rop4dduero BONOCHaOXeHUS UM OTOIJIEHUS

TexHMUEeCKUue PrexkoMeHImaumm I10
IIPOEKTVNPOBAHMIO 12 MOHTAaXy cucreMm
BHYTPEHHEeTI' O BOOOIIpOBOIIa 3OaHUM C
MCIIOJIb3OBAHMEM pr6 mus3 CumToIro

noamusTuieHa (II15-C)
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