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BBeneHue

Hacroawwit ctangapt paspaboTaH Ha ocHoBe TpeBGoBaHuin MOpPCKol HedTerazoao6biBaOLLEN NPOMBILL-
NEeHHOCTM MO OnpeAeneHUo rapMOHU3NPOBAHHbLIX 1 COBMECTUMbIX METOA0B NPOEKTUPOBAHWUSA U MOHTaXA TPy-
6GONpoBOAHBIX CUCTEM HA MOPCKUX A0BbIBaOLLIMX NnaTdopMax.

B HacrosiLem cTangapre onpeaensoTcs Tpe6oBaHUA Ha NPOEKTUPOBaHMe U MOHTaX TPy6onpoBOAHLIX
CMCTEM Ha MOPCKMX AobbIBaoLLMX nnatcopmax HedhTsHOM 1 ra3oBol NPOMBILLNEHHOCTHW; NpUBEAEHsb! Tpebo-
BaHWA K Matepuanam, BblIOOpy KnanaHoB, (PUTUHIOB U praHLEB.

MexayHapoaHbIi cTaHgapT paspaboTaH TexHu4eckuMm komuteTom ISO/TC 67 «Marepuansl, o6opyao-
BaHue n Mopckue NnatdopMbl AN HEDTAHON, HEPTEXMMUYECKON M ra30BON NPOMBbILLNIEHHOCTUY, NOAKOMUTE-
TOM SC 6 «TexHonornyeckoe 060pyA0BaAHNE U CUCTEMBI».

B npunoxeHun A npuBoaATCA HEKOTOPbIE NPAKTUMECKUE NPUMEPDI PELLEHUs NpobneM NPOeKTUPOBaHUA
TpybonpoBoAoOB. OTO NPUSIOXKEHWE PEKOMEHAYETCH UCNONbL30BaTh BMECTE C OCHOBHOI YaCTbi0 HACTOALLETO
crangapra. Hymepauua pasaenos B NpUNOXeHUM A COOTBETCTBYET HyMEpaLun pa3ienoB B OCHOBHOW 4acTu
cTaHaapra Ans obner4yeHua Ucnonb3oBaHNA NEPEKPECTHLIX CChINOK.

B npunoxeHuu B npuBeaeH nepedeHb Tabnuy Tpyo, knanaHoB U OUTUHIOB.

B npunoxenun C npuseaeHa npuemneMas KOHCTPYKLMSI CBapHbIX COEAUHEHUI BCTbIK AnA Tpyb ¢ pas-
HOW TOSILLIMHON CTEHKMN.

B HacToswem craHaapTte Gblna coxpaHeHa OpUrMHanbHasi cUCTEMa HyMepauuu PpUCYHKOB, Tabnuuy u
YpaBHEHWA.
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HALULMWOHANBHBLIA CTAHOAAPT POCCUMUCKOWN SGEREPALUNMN

HedTaaHaa n rasoBas NnpoMbIILINIEHHOCTb

NMPOEKTUPOBAHME N MOHTAX TPYBONMPOBOAHbLIX CUCTEM
HA MOPCKUX AOBbIBAOLWUX MIIAT®OPMAX

Petroleum and natural gas industries. Design and installation of piping systems on offshore production platforms

HOara BBepeHua — 2019—04—01

1 O6bnacTb NpuUMeHeHust

Hacrosiuit ctaHaapt ycraHaBnuBaeT MUHUMAanbHbIE TPEOOBAHUS U ABMAETCA PYKOBOACTBOM MO Mpo-
€KTMPOBaHMIO M MOHTa)Ky HOBbIX TPyBONPOBOAHBIX CUCTEM HA MOPCKUX A0ObIBaOLWMX nnaTtdopmMax B HedpTs-
HOW 1 rasoBOW NPOMBbILLIIEHHOCTU. OH NpefHa3Ha4eH Ans TPYOHbIX CUCTEM C MakCMMarbHbIM AaBneHneM Ao
69 MMa B npeaenax gnanasoHa TemMneparyp MatepuanoB, COOTBETCTBYOLMX TpeboBaHusam ASME B31.3.

MpuMedaHus

1 HacToswuit ctaHaapT MOryT NpUMeHsTb 3a Npefenamu AaHHbIX [nanasoHoB AaBneHuil U Temneparyp, Ho B 3TOM
crnyvae oco6oe BHUMaHWe yfensioT caoiicTeaM Marepuana.

2 HacTosimii cTaHAapT He pacnpocTpaHAeTcs Ha Bonpockl o6ecnedeHns noxapHoi 6e3onacHoCTy.

B npunoxxeHun A npuBeaeHbl HEKOTOPbIE NPaKTUYECKUE NPUMEpPLI peLleHust NPobneM NPoeKkTUpoBaHKUA
TpybonpoBOAOB.

2 HopmatuBHble CCbINKU

B HacTosiLleM cTaHaapTe UCNOMNb30BaHbl HOPMATUBHLIE CChINKW Ha creaylowmne A0KYMEHTbI:

ISO 13623, Petroleum and natural gas industries. Pipeline transportation systems (HedTsaHas n rasoeas
MPOMBbILLIIEHHOCTL. TPyOONPOBOAHbLIE CUCTEMbI TPAHCNOPTUPOBKM)

API RP 520-2, Recommended practice for design and installation of pressure-relieving systems in refin-
eries — Part 2 (PexoMeHaaLmMKU N0 NPOEKTUPOBAHMIO M MOHTAXy CMCTEM cOpoca AaBneHus Ha HedTenepepa-
GatbiBalowmx 3aBojgax. Yacrb 2)

ASME, Boiler and pressure vessel code: Section VII: Pressure vessels, Division 1 (Hopmbl no kotnam u
cocyaam Bbicokoro aasnenusi. Pasaen VIIl. EMkoctu nog aasnexHuem. Yacto 1)

ASME B 31.3, Process piping (TexHonoruyeckue TpybonpoBofbl)

NACE MRO0175, Sulfide stress cracking resistant metallic materials for oil field equipment (Metannuue-
CKue marepuanbl, CTOWKUE K CynbuaHOMY pacTPEeCKMBAHUIO NOJ HAaNPsXKEHMEM, UCMONb3yeMble B HedTenpo-
MbICIIOBOM 060pya0BaHuN)

NACE TM0177, Laboratory testing of metals for resistance to specific forms of environmental cracking in
H,S environments (flaGoparopHble MCNbLITAHWUS CTOMKOCTU METANNOB K Cynb(UAHOMY PACTPECKUBAHUIO NOA
HanpsbkeHMEM U KOPPO3UOHHOMY PaCTPECKUBAHMIO NOA HanpsbkeHuem B H,S-coaepialmx cpeaax)

NACE TM0284, Evaluation of pipeline and pressure vessel steels for resistance to hydrogen-induced cracking
(OugeHka CTOWKOCTH K BOAOPOAHOMY PaCTPECKUBAHUIO CTanei Ans TpybonpoBOAOB M COCYAOB MOA AABNEHUEM)

3 TepMuHbI, onpegerieHnsl, 0603HaYeHUA U COKpalLeHns

3.1 TepMuHbLI M onpeaeneHun

B Hacrofem ctaHaapTe NpUMEHEHB! Cneayiowme TEPMUHbLI C COOTBETCTBYIOLLIMMU ONpeaeneHUsIMU:
3.1.1 BbikugHou Tpy6onposopn (flowline): Tpybonpoeoa, No KOTOpOMy TpaHCNOPTUPYETCs chriona ot
YCTbSl CKBaXXMHbI K MAHUCONbAY WU K NEPBOMY TEXHONOTUYECKOMY pe3epByapy.

U3paHue ocpuumansbHoe
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3.1.2 paBneHune Ha ycTbe ckBaxuHbl (wellhead pressure): MakcumanbHoOe cTaTudeckoe AaBneHune Ha
YCTb€ CKBaXMHbI, KOTOPOE MOXET UMETb MECTO B CKBaXMHE.

3.1.3 patumk paBneHuA (pressure sensor): YCTPONCTBO, NpeaHa3HaYEHHOE ANA KOHTPONS 3aAaHHOro
AaBneHus.

3.1.4 3anopHbii knanaH (shutdown valve): KnanaH ¢ aBTomarnyeckum NpMBoAoOM AN OTCOEAUHEHUA
TEXHOMNOMMYECKOr0 KOMMOHEHTA UINKN TEXHOMOMUYECKOW CUCTEMBI.

3.1.5 xonnektop (header): Yactb pacnpeaenutenbHOro MaHudonbaa, KoTopblit HanpaenaeT dnioua B
onpeaeneHHyo TEXHONOTMYECKYIO CUCTEMY.

MpumedvaHme — CM. pucyHkn 5un 6.

3.1.6 KOMNOHEHT TEXHONOrMYeckoro npouecca (process component): OTaenbHbIA PYHKLMOHANBHBIN
KOMMOHEHT A06bIMHOr0 060pYA0BaHUS U CBA3AHHOW C HUM TPYBOHOWN cMCTEMBI.

lMpumepb! — Cocyd, pabomatowuii Nod daesieHUeM, Hazpeeamesib, HACoc U m. 0.

3.1.7 KOppPO3MOHHDIN ra3 (corrosive gas): a3, KOTOpbI NPU PaCTBOPEHUU B BOAE WIU B APYTOM XXMAKO-
CTW BbI3bIBAET KOPPO3NIO MeETanNna.

MpumevyaHune — KoppoanoHHLIe rassl 06bIMHO cogepxar ceposogopos (H,S), yrnekucniii ras (CO,) w/unu
kucriopog (Os).

3.1.8 KOppO3UOHHaA 3po3unA (COITosion-erosion): ApP0o3uaA 3aLMUTHON NIEHKU NPOAYKTa OT KOPPO3uu B
pesynbsrare BO3[elCTBMS TEXHONOMMYECcKoro NoToKa, OTKPLIBAIOLLEro HE KOPPOAMPOBAHHbIA METAar, KOTOPbIN,
B CBOIO OYepeab, NOABEPraeTcsi KOPPO3MOHHOMY BO3AENCTBHUIO.

M punmedyaHne — B aTux YCNnoBUAX BOSMOXHa 0c060 BbiCcOKasi UHTEHCUBHOCTb noTtepu Maccbl MeTanna.

3.1.9 manudonbg (manifold): Cucrema Tpy6, knanaHoB U (hUTUHIOB, MPU NOMOLLM KOTOPLIX dnona ot
O/ZLHOTO UMM HECKONbKUX MCTOYHMKOB 136MpaTenbHO HaNPaBnsAETCs B Pa3NUUHbIe TEXHONIOTMYECKME CUCTEMBI.
3.1.10 HoMuHanbHOe gaBneHue (pressure rating): 3Ha4eHue, Ha KOTOpOe paccuMTaHa cuctema.

MpumevyaHne — O3TO 3HA4YEHNE MOXET HANPAMYIO OTHOCUTBLCH K HOMUHANBHOMY pabodeMy AaBrieHuto (Hanpu-
mep, no [1] HomuHanbHoe AaBneHve pasHo 13,8 MIMa 1 no APl HoMuHanbHoe gaeneHne pasHo 2000 psi) Unu cesA3aHo
KocBeHHo (Hanpumep, knacc 300 no ASME).

3.1.11 HOMMHanbHbIN pa3mep Tpyobl (NPS), HoMuHanbHbIN pasmep (DN) (nominal pipe size,
nominal size): O6o3Ha4eHue pa3mepa B AloMMax, KOTOpbI ABNSAETCA 0OLWMM ANsi BCEX KOMMNOHEHTOB TPYyOHOM
CUCTEMbI, 3@ UCKIIOMEHUEM TEX SNIEMEHTOB, KOTOPble 0603HAYAIOTCS HAPYXKHBIM AUAMETPOM.

MpumMmedaHne — HomuHanbHbIA pasmep Tpybbl obo3HavaeTcst bykBamu NPS (Npu UCnonb3oBaHWM AOAMOB)
uwnu DN (Npu ncnonb3oBaHUM MUNMMETPOB) W CMEAYIOLMM 3@ HUMWU YMCMOM; Takoe 0603HadyeHne ucnonb3yercsa Ans
yA0GCTBa CChINOK 1, KaK NpaBuiio, NiLlb NpUBRU3UTENBLHO OTpaXaeT 3aBOACKUE pasMephbl.

3.1.12 HopmanbHble ycnoBua (normal conditions): A6conmotHoe aaenenue 0,101325 MlMa npu Tem-
nepatype 0 °C.

3.1.13 pabora B ycnoBusix cynb(uaHOro pacTpeckMBaHus nog HanpspkeHuem (sulfide stress-
cracking service): Pabota B ycnoBusix, Npu KOTOPbIX TEXHONOTMYECKMIA NOTOK COAEPXUT BOAY UMW COMNSHOW
pacreop u ceposogopod (H,S) B KOHLEHTpaUuK, JOCTATOYHOM AN TOro, YToObl BbI3BaTL Cynb(duaHoe pac-
TPECKMBAHME NOA HANPSXKEHUEM BOCNPUMMUUBLIX K 9TOMY MaTtepuanos.

3.1.14 pabGota B yCNOBMAX XJIOPUAHOIrO KOPPO3VMOHHOIO pPacTpPecKWBaHUA NOA HanpsxeHnem
(chloride stress-corrosion cracking service): Pabora B ycnoBusix, Npu KOTOPbIX TEXHONOTMYECKUI NOTOK CO-
OEepXuT BoAY U XNopuabl B OCTATOMHOM KOHLIEHTpaLMKU 1 ero Temnepartypa A40CTaTOMHO BbICOKasa ANs Toro,
4YTOObI BbI3BATb KOPPO3UOHHOE PACTPECKMBAHUE NOJ HAMPSHKEHMEM BOCMPUUMYMBLIX K 3TOMY MaTepUanos.

MpumevyaHne — Hanuuue Apyrux KOMMNOHEHTOB, TaKKUX Kak KUCNOPOA (O,), MOXeT cnocobCTBOBATE XNOPUAHO-
MY KOPPO3UOHHOMY pPacTPeCKUBaHUIO NMoJ HanpsKEHUEM.

3.1.15 pa6oTta ¢ KOPpPO3MOHHbIM yITieBogopoaoM (corrosive hydrocarbon service): Pa6ota B ycno-
BUAX, NPU KOTOPLIX TEXHONMOrUYECKUI NMOTOK COAEPXMUT BOAY UMW CONAHON pacTBop, yrnekucnii ras (CO,),
ceposoaopoa (H,S), kucnopoa (O,) unu apyrue KOpPO3UOHHBIE KOMMNOHEHTbI, B YCNIOBUAX, KOTOPbIE Bbi3biBa-
10T KOpPPO3UWI0 MeTanna.

3.1.16 paboTa ¢ HeKOPPO3MOHHLIM yIneBoAopPoAoM (non-corrosive hydrocarbon service): Pabota B
YCNOBUSIX, MPU KOTOPbIX TEXHONOIMYECKUI NOTOK HE BbI3bIBAET 3HAYUTENbHLIX NOTEPL MAcChl MeTanna, n3tu-

2



FOCT P UCO 13703—2018

paTenbHOI KOPPO3uU, XNOPUAHOIO KOPPO3UOHHOIO PACTPECKUBAHNA UMW CYNbUAHOIO PacTpPeCKUBaHUA NOA
HanpspKeHUEM.
3.1.17 pexum notoka (flow regime): YcnoBusi Te4eHU MHOFOHa3HOro TEXHONOrMYECKOro noToKa.

Tpumep — no6ynsapHoe meyeHue, cMeWaHHbI PeXUM UL PacCIOeHHbI PeXUM Tomoka.

3.1.18 cunbdoHHbIN KOoMneHcaTop (expansion bellows): ModpupoBaHHOe yCTPOIWCTBO Ha Tpybonpo-
BOAE, NPeHa3Ha4YeHHoe AN KOMMEHCALMKU ero paclLUMpPEeHUs U CxaTus.

3.1.19 coeguHuTenbHbIN NaTpyook (nipple): Cekuus TpyObl ¢ pe3bboi unu ¢ npuBapHbIM pacTpybom
ANUHOI He B6onee 300 MM, ucnonb3yemasi B KaueCTBe AONONTHUTENBHOTO COEAUHEHUS.

3.1.20 crosik (riser): BeptukanbHas yacte Tpybonposoza (BKnOHaloLLasa AOHHBIA €ro 0TBOA), NOAXOAS-
was K nnatcgopme unu oTXoAsLLas oT Hee.

3.1.21 TeMnepatypHbIii KOMneHcaTop (expansion bend): Kondurypauus tpybonposoga, npeaHasHa-
YeHHasi 4N KOMNEHCALMM Er0 PACLUMPEHUA U CXKaTUA.

3.1.22 TpybHana obBaska nnardopmbl (platform piping): Jlobas TpybHasa cucrema, npeaHasHayeHHast
ANA coaepXaHua unu TpaHcnopTuposku NonAo0B Ha NnaTdopme.

3.1.23 yrmeBopgopoaHas cmMauuBaemocTb (hydrocarbon wettability): CnocoGHOCTE TEXHONOTUYECKOTO
NoTOKa CO3A4aBaTb 3aLUMTHYIO YINIEBOAOPOAHYIO MITEHKY HAa METarnnuyeckux NoBEPXHOCTAX.

3.1.24 dmoug (fluid): Ma3, nap, xMAKOCTb UNKU X KOMOMHaLMA.

3.1.25 wryuep (choke): Ycrpoicrso, cneyuarnbHO npeaHasHa4YeHHoe AN OorpaHu4YeHusa pacxoaa
¢dhnionaos.

3.2 O6G03HaYeHus U coKpaweHus
3.2.1 B HacToslLLeM CTaHAapTe NPpMMEHEHbI creayiowme 0603Ha4YeHuUs:

A — MMHUManbHas NNoLAAb NONEPEYHOro ceyeHus TpyObl HA eaAnHULY 00BLEMHOTO pacxoaa niou-
aa, MM2/m3/y;

B — cpeaHee 3HayeHue KOI(hULUMEHTA TENNOBOrO paclLuMpeHust Nnpu 06blIYHbIX pabounx Temnepa-
Typax, Mm/K;

C — amnupuyeckasi NOCTOSHHASA;

C. — CymmapHasi Koppo3usi, KOTOPYO [ONYCKAET MEXaHUYECKan NPOYHOCTL U TPyOHan pesbba, Mm;

C, — Ko3ahhpUUMEHT pacxofa knanaHa.

MpumedaHue 1 — BTo 3Ha4eHUe paBHO pacxody BoAbl B rannoHax CLUA B muHyTy npu 60 °F, Heobxogumoe
4NA nageHus aaeneHns Ha 1 psi (eAnHULbI namepeHns CLUA ncnonb3yloTcst B 3TOM criydae TomnbKO s Toro, YTobbl obec-
NeYUTbL COOTBETCTBUE C APYrUMU OMyBIMKOBAHHEIMU JaHHLIMK);

D; — BHYTpeHHUIi fuameTp TpyObl, M;
D, — HapyXHblii anametp TpyGbl, MM;
d, — BHYTPEHHUIA AnamMeTp TpyGbl, MM;

— OTHOCUTEnbHasa NAOTHOCTL rasa (4nA Bo3ayxa pasHas 1);
OTHOCUTESNbHAA NNOTHOCTb XUAKOCTU (N8 BOAbLI paBHasd 1);

ENS
|

E — npoaornbHbIi hakTop CBApHOro COEAUHEHUS;

E,, — Moaynb ynpyroctu marepuana tpyd B XONOAHbIX YCNOBUSX, H/mmZ;
f  — koadppuumeHT TpeHuss Myau (Moody);

g — yckopeHue cBoBOAHOrO NafeHns, m/c;

h, — Hanop XuAKOCTH, BbI3BaHHLIN YCKOPEHUEM, M;

h; — noTepu Hanopa XWLKOCTU Ha TPEHUE, M;

hp — abConIOTHbIV HaMOP XWUAKOCTU, M;

hy — CTaTU4eckuii Hanop XnaKoCTH, M;

h,,, — CKOPOCTHO# Hanop >waKkocTu, m;

hvpa — abCconTHOE AaBnNEeHNe XXUAKOCTW HACbILLEHHOTO napa, M;
h,, — notepu agaeneHus, kla;

K — KO3(hULMEHT YCKOPEHUS;

L — oceBas gnuHa Tpy0, M;

L, — anuna Tpy6, Km;

— 3aBOACKOM AONYCK Ha TONLUWHY CTEHKU, %;
NPSHa — dakTuyeckuin 4onyckaemblil KABUTALMOHHDIN 3anac XXUAKOCTU, M;
— abconotHoe paboyee aaenexue, kMa.

MpuMedaHue 2 — B TeKcTe Takke UCMOML3YETCH TEPMUH «MMAPOSUHAMUYECKOE AaBreHuey;
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p; — MaHOMETpUYECKOE PacyeTHOE BHyTpeHHee aasnexue, kMa;
Gy — PacxoA rasa B HOPMAasbHbIX YCIIOBUAX, M3M;
g — PacxoA XMAKOCTH, m3/y;
g, — CYMMapHbIii pacxof XMAKOCTH NAIOC Macca napa, Kr/d;
R — 06beMHOe COOTHOLUEHUE ra3HKUAKOCTb;
R, — uucno PeiiHonbAaca;
Rp — CKOpOCTb BpaLleHus Hacoca, 06/MuH;
S — [onycTMMOE HanpsbkeHue, H/MMmZ;
T — pabouas temnepartypa, K.
NMpumevyaHne 3 — B TeKcTe TalKe UCMOMNL3YeETCH TEPMUH «TeMnepaTypa noToka,
t — pacyeTHas TOMLMHA C YYETOM AABIEHUS, MM;
thom — MMHMManbHas HOMMHANbLHAA TONLWMHA CTEHKK TPYObI, MM;
— aHKepHoe paccTosiHue (PacCTosiHUE NO NPAMON MEXAY aHKepamn), M;
Ve — 3pO3UOHHAsi CKOPOCTb hniouaa, m/c;
Vg — CPeaHss CKopoCTb rasa, m/C.
n pumMmedaHue 4 — B TeKkcTe Takke UCNonb3yeTcA TeEPMUH «CKOPOCTb rasay,
VL — CpeaHsia CKOPOCTb XXUAKOCTH, M/C,
Yy  — pesynbrupyiowasi CyMMapHbIX 4e(OpMaLMOHHBIX CMELLEHUN, MM;
Y — TemneparypHbi KO3 (PULUNEHT;
Z — KO3(PULMEHT CKMMAEMOCTH ra3sa;
AL — pacwmpeHnue, komneHcupyemoe TpybonpoBoaoM, MM;
Ap — notepu aaenenus, kla;
Pg — MNOTHOCTL rasa npu paBounx faBneHun U Temneparype, Krims;
p_ — MNOTHOCTb ¥MKOCTM Npu pabouen Temneparype, Kr/m3;
Pm — MIOTHOCTL CMECK ra3sahkmaKoCcTu Npu pabounx AaBneHun n temneparype, Kr/m3;
AT — u3ameHeHue Temneparypsl, K;
Mg — BA3KOCTb rasa Npu AMHAMM4YECKOM AABNEHUN U TeMNepaType noToka, Ma-c;
M. — BASKOCTb Xuakocty, MNa - c.

3.2.2 B HacTosiLeM CTaHaapTe NPUMEHEHbI CreayoLmMe CokpaLleHus:

AlSI (American Institute of Steel and Iron) — AMEpPUKaHCKUIA MHCTUTYT YEPHO METanyprum,

API| (American Petroleum Institute) — AmepukaHCKuit HePTAHOW UHCTUTYT;

ASME (American Society of Mechanical Engineers) — AmepukaHckoe 00LeCTBO UHXEHEePOB-Me-
XaHWKOB;

ERW (Electric Resistance Weld) — koHTakTHas anekTpocBapka;

PWTH (Post-Weld Heat Treatment) — TennoBas 06paboTka nocne cBapku;

RF (Raised Face) — BbICTynaroLaa noBepXHOCTb;

RTJ (Ring Type Joint) — konbLeobpasHoe COeaNHEHME;

SAW (Submerged Arc Weld) — ayrosasa ceapka nog ¢nocom;

SMYS (Specified Minimum Yield Strength) — 3agaHHbIN MUHUMAanbHBIA Npeaen TEKy4ecTu matepuana;

WOG (Water, Oil and Gas) — Boaa, HedbTb U ras;

WPB (Weldless Pipe Branch) — 6ecLuoBHbIi 0TBOA.

4 OOwue nonoxeHus

4.1 Matepuansl

Martepuarnbl Ha OCHOBE YrnepoAnCTON cTanu UCNOMb3YIOT AN MHOTMX TPYOONPOBOAHLIX CUCTEM HA 3KC-
nnyataumoHHbIX nnatopmMax, B TO ke BPEMS LUMPOKO UCMOSb3YIOT HepXABELLME CTanu n Apyrue marepua-
nbl. Mpu BbIGOPE MaTepuanos TPyO yunTbLIBAIOT:

a) Bua paboTbl;

b) coBMECTMMOCTb C ApyrMmMKU MaTepuanamu;

C) MEXaHUYECKYI0 NPOYHOCTb, NIIACTUMHOCTb, YNPYIOCTh U YAAPHYIO BA3KOCTb;

d) HeoBX0AUMOCTb 0COOLIX TEXHOMNOIMMI CBAPKU U APYTUX TUNOB COEANHEHUS;
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€) HeobXxoAMMOCTb cneumarnbHbIX BUOOB KOHTPOSS, UCTIbITAHWIA U KOHTPONS Ka4YecTBa;

f) BO3MOXHOCTb HEMPaBUBHOTO UCMONBL30BaHUSA HA MECTe JKCMIyaTauuy,;

g) KOPPO3WIO 1 SPO3UI0, BbI3bIBAEMbIE BHYTPEHHUMM PritOMaaMKU UMM MOPCKOI CPEAON;

h) HeoBXoaMMOCTb COXPaHEHMSI SKCMNYaTaLMOHHbIX XapakTepUCTHK NPW BO3HUKHOBEHUW NOXKapa.

4.2 HopMbl gna Tpy6onpoBoaoB nog AaBrieHMEM

4.2.1 MpoeKkTnpoBaHMe M MOHTaX TpybonpoBOAOB Ha nnatdopme OCYLIECTBMSOT B COOTBETCTBUM
¢ ASME B31.3 ¢ y4eTOoM M3MEHEHWW, NPUBEAEHHbIX B HacTosleM ctaHgapte. CTOsiku, ANA KOTOPbIX
ASME B31.3 He npyMeHnM, NPOEKTUPYIOT U YCTaHaBMMBAIOT B COOTBETCTBMMU C MOMOXXEHUAMM, NPUBEAEHHbI-
MU B 4.2.2—4.2.6.

4.2.2 NpoeKkTupoBaHue, MOHTaX, KOHTPOSNb W WUCMbITAHWE CTOSIKOB MPOBOAAT B COOTBETCTBUM C
MNCO 13623 1 rocyaapcTBEHHLIMU HOPMATUBHO-TEXHUYECKUMMW OKYMEHTAMU, MPUMEHUMbIMU K AAHHOMY CIy-
yalo, He MpeBbILLas NP 3TOM pacyeTHbIX HanpskeHuit 0,6 SMYS. Mpasuna npoekTupoBaHusa Tpybonpoeoaa
UCMONb3YIOT OT OAHON Kamepbl Npuema/nycka BHYTPUTPYOHbLIX CHAapsA40B A0 APYrON, Be3ae, rAe OHU HE NpOoTu-
BOpeYaT HauuoHarnbHbIM HopMaTMBam.

4.2.3 CBapHble coeanHeHusn crosika noaseprailoT 100%-HOMY peHTreHorpacuyeckoMy Hepaspylua-
IOLEMY KOHTPOMIO. Pe3ynbrarthl HepaspyLualowero KoHTpons Tpydonposogos nnardopmel no ASME B31.3
JOMKHbI KAK MUHUMYM COOTBETCTBOBaTL Tabnuue 10.

4.2.4 VcnbiTaHUst Ha yAApHYIO BA3KOCTb NpoBOAAT B cooTBeTcTBUM ¢ ASME B31.3. NpoekTuposaHue
BbICOKOHAMOPHbIX CUCTEM TPYOONpoBOAOoB (T. €. Bbilwe knacca 2500 no ASME) Tpebyet npoeaeHusi 0coboro
aHanu3a u OCyLLECTBISIETCA B COOTBETCTBMU € TpeGoaHuamu ASME B31.3 ansa BbICOKOHanopHbIX Tpy6onpo-
BOJOB.

4.2.5 KnanaHbl, UTUHIU 1 (praHubl U3rOTOBNAKOT B COOTBETCTBUKN C MEXAYHAPOAHLIMU U/UAKU HaLUMO-
HanbHbIMKM CTaHgapTaMu. [oaTeepxaalT paboune AuanasoHbl AABNEHWA U TEMMNEPATYPbI, @ TaKkke COBMeE-
CTUMOCTb MaTepuarnos.

4.2.6 Mpu onpeaeneHnn nepexoaHblX y4aCcTKOB MexXAy CTosikaMu U TpyOHOI 06BA3KON NnaTdopmsl, K
KOTOPbIM MPUMEHUMbI HACTOSILLME MOMOXEHWUS, NPUMEHUMOCTb HaCTOALLUEro cTaHjapra orpaHuyeHa yvacT-
Kamu OT NepBOro BXOAHOIO A0 MOCMNEAHEro BLIXOAHOIO KnanaHa, bnokupyloLmx noTok Tpybonposoga, 3a uc-
KIMIOYEHNEM PACHETOB MO ONPeAeneHnto TOMLLMHBLI CTEHKM U BbIOOpa marepuana CTosika, KoTopble NpOBOASAT B
COOTBETCTBUM C HOPMaMK ANns TpyOonpoBoAa, YTO NO3BONAET UMETL MOCTOSAHHOE NPOXOAHOE CeYEHUE, HEOO-
xoaumMoe Ansi padoTbl BHYTPUTPYOHBEIMU CHapsigamu. MpakTuyeckue pekoMeHaaumMmn HacToSALWEro craHaapra
MOTYT MCMONb30BaTLCA NPU MPOEKTUPOBAHWUU CTOSIKOB, €CMW MPU 3TOM YYUTLIBAIOT Takue napameTpbl, Kak
rmy6uHa BOAbI, HAKMOH Onop nnaropMbl, BO3MOXHASA nnowaab 6apbotaxa u 1. 4. HaumoHanbHOe 3ako-
HOAaTenbCTBO MOXET TpeboBaTb pacluMpeHust obnactu npuMmeHeHusn TpeboBaHuit 4ns Tpybonposoaa oT1/40
Kamepbl npuemMa/nycka BHyTPpUTPYOHbIX CHAPAA0B.

4.2.7 OGbIYHOI NPAKTMKON SABMAETCA TaKXKe NPUMEHEHNE HOPM Ansi TPyOonpoBoAa K CTOSKY A0 Kamepbl
npuema/nycka BHyTPUTPYOHbIX CHAPAAO0B, BKIOYas TpyObl M NEPBLI KNanaH Kaxaoro 0TBojga CTosk/Tpy6o-
nposoa.

4.3 PasrpaHuyeHue CUCTEM C pa3HbIMU PacYeTHbIMU AABNEHUAMU

4.3.1 MNageHne gaBneHusa Nocne BbIX0A4a NOTOKA U3 YCTbSA CKBaXMWHbLI OObIMHO MPOUCXOAUT MO3ITAMHO.
Mocne Toro kak AaBneHue cOPOLLEHO, UCNOMb3YIOT TEXHONOIMYECKUE KOMMOHEHTbI C MEHbLUMMMU PACUYETHLIMU
JaBneHusiMu, NpUBEAEHHbIMU Ha PUCYHKE 1.

4.3.2 TexHOMOrM4eckuin KOMMNOHEHT NoA AaBfEeHMEeM NPOEKTUPYIOT HA CTOWKOCTb MO OTHOLLEHUIO K MaK-
CMMarnbHOMY BHYTPEHHEMY AaBNEHUIO, JENCTBUIO KOTOPOrO €ro NOABEPraoT B NIOOLIX BO3MOXHBIX YCNOBUSAX,
UNM NPefoXpaHsiloT yCTPOMCTBOM cOpoca aaeneHus. B aTom cnyvae nop ycTpoWcTBOM cOpoca AaBneHus
UMEIOT B BUAY NPeAOXpaHUTENbHLIA KnanaH unu pa3pbiBHOW AMCK. B obLiem crnyvae npu peLueHum Bonpoca
0 HeoOX0AMMOCTU YCTaHOBKM YCTPOWCTB COpPOCa AaBNEHUS HE PAcCMaTPUBAIOT 3anOpHbIE KnanaHbl BbICOKO-
ro AaBneHus, obpatHble KnanaHbl, perynupyioLime KnanaHsl U Apyrue aHanoruyHbie yCTporcTBa B KaYecTBe
YCTPOWCTB, NPEeAOXPaHALLUX TEXHONOIMYECKUE KOMMOHEHTbI OT MOBLILLIEHHOTO AABNEHUS.

4.3.3 [JuanasoHbl pacHeTHbIX AABMNEHUI YKa3bIBAOT HA TPYOONPOBOAHBIX U KOHTPOMbHO-U3MEPUTENbHbIX
cxemax. Kaablil KOMNOHEHT cucTeMbI (pesepByapebl, hnanupbl, TPyObl unKu BCNOMOraTernbHbie npucnocodne-
HWS1) NPOEKTUPYIOT HA CTOMKOCTb MO OTHOLUEHUIO K MakCUMarbHOMY [aBreHuto, KOTOPOMY ero noABepraior B
MoBbIX NPOrHO3MPYEMBIX YCIIOBUAX, MMOO NpefoXpaHsAIoT yCTPONCTBOM cOpoca AaBneHus. Paccmarpusaror yc-
1NI0BUS aHOMarbHO BbICOKOrO AaBfieHUs, Hanpumep ycnoBus rnycka, OCTaHOBKU, M1MApaBIUYECcKoro yaapa u T. a.
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7 — BepxHsia rnaBHas (OHTaHHAs 3aABWKKA; 2 — YCTbe CKBaXMHbI; 3 — GOKOBON LUTYLEP; 4 — (POHTAHHbIN TPOWHUK;

5 — MaHwuponba; 6 — CTOMOPHbIA KknanmaH; 7 — K ApYrUM cCUCTEMaM; 8 — npefoXpaHUTeNbHbIA KnanaH [aBreHus;

9 — cenapaTtop BbICOKOTO fAaBfieHusi; 10 — ras3oBblii 0TBOg; 11 — KOHTPO/SIEp YPOBHs; 12 — cenapatop CpegHero
[aBneHusi; 13 — cenapaTtop HWU3KOro AaBneHusi; 14 — o6paboTka, XpaHeHue v npofaxa

MpnmeyvaHuns

1 PacuyeTHada Temnepartypa oguHakoBa u coctasnfaet 65 °C.

2 Heobxognmble AaTyMkuM OCTaHOBA He MoOKa3aHbl.

3 HanopHblii Tpy6onpoBoa M MaHWONbA paccynuTaHbl Ha YyCTbeBOe AaB/ieHue.

4 PacueTHble faBneHusa B CUCTeMe oOrpaHuyusalT dakropamu, OT/MYHBIMU OT Knaccudukauuu gasneHnsa Ha
dnaHue n knanaHe (Hanpumep, TONLWMHA CTEHKN TPyObl, pacyeTHOe AaBfieHUe cenapartopa U T. f4.).

5 W3onupyowune knanaHbl ycTaHaBAMBaKOT TO/ILKO Tam, r4e Nnocjie HUX rno NoToKy yCTaHOBJ/IEHbl pe3epBHbIe npefo-
XpaHuTenbHble KnanaHbl, KU, 60n1ee TOro, BCe M30AMPYIOLME KnanaHbl fOMXKHbI ObiTb B3aMMHO 3a6/10KMpoBaHbl A1 Toro,
4TO06bI CUCTEMA Nof faBneHnemM Oblla NOCTOAHHO 3aliuieHa.

PucyHok 1 — lMpumep TEXHONOTNYECKOW CUCTEMbBI, UNMOCTPUPYIOLWNIA U3MEHEHNE pACYETHbIX AaBMAEHUI
4NA dnaHueB u knanaHoB

4.4 KOppO3MOHHbIA aHa/In3

4.4.1 O6uwme NONOXKEHUSA

Moapo6Hble NpakTuyeckne pekomeHgaunmn no 6opbbe ¢ Kopposnein TPY6ONPoOBOAHbLIX cUCTEM NaaTopm
He BXOASAT B 06/1acTb MPUMMEHEHUSI HacTosuero ctaHgapta. Ob6bIYHO Takme pekomeHfauun paspabatbiBaloT
cneynanucTbl N0 KOppo3mun. Tem He MeHee TPyb6ONpOBOAHbIE CUCTEMbI MIATIOPMbl MPOEKTUPYIOT B COOTBET-
CTBUW C OMUCAHHbLIMW HWXE WHCTPYKUMSAMU NO KOHTPOO KOppo3uun. PekoMeHgaunmy no KOPpo3nNOHHO-CTONKNM
MatepuanaMm u MHCTPYKUUU MO CHUMXKEHUI0 KOPPO3MK MpuBefeHbl B COOTBETCTBYIOLLMX pasfenax HacTosLlero
cTaHpapTa.

KOppO3MOHHY0 akKTMBHOCTb TEXHOJ/IOTMYECKUX NMOTOKOB MEHSKT BO BPEMEHW. BEpOATHOCTb M3MEHEHUS
YCNOBUI y4YnTbIBAIOT Ha CTagun NPOEKTUPOBaHUS.

4.4.2 TloTepsa mMaccbl U3-3a KOPpPO3uun

B onpepgeneHHbIX TEXHOIOTMYECKUX YCIOBUAX CUCTEMbl TPyHONPOBOAOB M3 YrNepoaucToli cTtann noa-
BepratwT BO3AENCTBMI0O KOppo3un. Ha aTane fo6bi4uM TEXHOMOTMYEeCcKne NOTOKW, copepxalime BOAy, COMSAHON
pactBop, yrnekucnbelin ras (C02), ceposogopos (H2S), kncnopopg (02) nam mx cmecu, Bbi3blBAOT KOPPO3MIO
MeTannoB, KOTOPble UCMOb3YT B KOMAOHEHTAX CUCTEMbI. TUMbl KOPPO3MOHHOIO BO3AENCTBUSA (paBHOMEpHas
noTeps Macchbl, ToUeyHass KOppOo3us, KOPPO3MOHHAA 3PO3nS U T. A.) Tak Xe, Kak U MHTEHCUBHOCTb KOHKpeT-
HbIX BUAOB KOPPO3UW, MEHSIOT BO BpeMeHU. KOppO3MOHHAaA akTUBHOCTb TEXHO/IOMMYECKOro NOTOKa 3aBUCUT OT
MHOIMX )akTopoB, B YMC/E KOTOPbIX:
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a) codepxxaHue yrnesoaopoaa, BoAbl, COMM U KOPPO3IUOHHOTO rasa;

b) yrnesogopoaHas cMa4yMBaemocCTb;

C) CKOPOCTb MOTOKA, PEXUM NOTOKa U KOHUrypauums Tpy6onposoaa;

d) Temnepartypa, AaBneHne u 3HadeHue pH;

€) coaepxaHue TBepabix Yactuy (necok, 6ypoBoii pacTeop, GakTepuanbHbii WNaM U MUKPOOPTraHU3MbI,
NPOAYKTbI KOPPO3WUM U TBEPAbI 0CAAO0K HA CTEHKaXx).

MpOrHo3HbIe OLEHKU KOPPOSUOHHOW aKTUBHOCTU UMEIOT BECbMAa KaYeCTBEHHbIN XapakTep u mMoryT 6biTb
pasnuyHbIMKU ANS KAXO0W CUCTeMbl. HEKOTOpbIe CBeAEHUA O KOPPO3IUMOHHON aKTUBHOCTM ra3oB, COAEePXKaLLMX-
€A B NOTOKax npu 4obblue, npuBeaeHsl B Tabnuue 1.

Tabnuua 1 npegHasHadeHa nuwb Ans Toro, Yytobbl 4aTh obLiee pykOBOACTBO NpU PaccMOTPEHWUM BO-
Npoca 0 CHWXXEHUW KOPPO3UU, 8 HE ANSA KOHKPETHBIX MPOrHO3HbIX OLIEHOK KOPPO3MOHHOWM akTUBHOCTU. HMMGK-
poBaHMe Koppo3nn ABNSAETCA 9MEKTUBHBIM MHCTPYMEHTOM AN CHUXKEHWUSA KOPPO3UM, ECNIU NPOrHO3UPYIOTCA
UM OXKUAaKTCA KOPPO3UOHHBIE YCOoBUA (CM. 5.1.2).

Tabnu Ua 1 — KavecTBeHHas OLeHKa noTepun Macchl CTanlu u3-3a Kopposuu

KoatbcuLpeHT MpeAdenbHele 3Ha4eHWs B CONAHOM pacTBope npu
KoppoanoHHblii ras pac-ra:g(m)ineocma OTcyTCT:V!IVIOEgPPOSMVI Koxpﬁgfgm
Kucnopog (O,) 8 < 0,005 > 0,025
Yrnekucnelii ras (CO,) 1700 <600 > 1200
Ceposogopog (H,S) 3900 CM. npuMeyaHve CM. npumMedaHune
MpuMevyaHune — [penensHele 3Ha4EHWs NOTEPU MacChl U3-3a KOPPO3UU ANA CEPOBOAOPOAa B AaHHOI Tabnu-

Lie He NPUBOAATCS, T. K. B STOM Clly4ae cofiepxaHune YrieKkCcnoro raza uunn KNCNopoAa CYLECTBEHHO BNUAET Ha WHTEH-
CMBHOCTb KOppO3nK. M3-3a 0BpasoBaHusi HepacTBOPUMOW NMeHKM U3 cynbduaa xenesa, cnocoGeTByIOWEH YMEHLLIEHUIO
rnoTepu Macchl U3-3a KOppPO3uM, OTAENBHO CEepOBOAOPOS 0BBLIMHO HE Tak KOPPO3NOHHO AaKTUBEH, KaK YrNeKUCHbIA ras.

2 OBbeMHbIi KO3PULMEHT pacTBOPUMOCTU. PacTBOPUMOCTL B AuCTUNNUpoBaHHoW Boge npu 20 °C 1 napuyuvans-
Hom aaBneHuu 0,101325 MMMa (1 atm). [Ana kucnopoaa (O,) atmoccepHoe AaBneHue Bosayxa pasHo 0,101325 MIMa
(1 atm) [2].

4.4.3 XnopuaHoe KOPPO3MOHHOE pacTpeCcKUBaHUE MO HaNPSXXeHUueM

Oco00e BHUMaHWe yaAensiioT aHanm3y HanpsbKEHWI U COAEPXKAHMIO XITOPUAOB, ECIU ANA NPeOTBPaLLEeHUs
KOPPO3UM B MPUCYTCTBUM CEPOBOAOPOAA U/UIU YITIEKMCIIONO ra3a BbIOMPAIOT NErMPOBaHHBIE UMK HEPXKaBEloLLME
cranu. TexHonoruyeckue noToku, coaepaLime oy ¢ Xropuaamu, MOryT Bbi3BaTb pacTpeckuBaHue BOCNpUNM-
UYMBBLIX K ITOMY SIBIIEHUIO Marepuarnos, 0COOEHHO B NPUCYTCTBMM KUCITOPOAA U NpU TeMneparypax cabiile 60 °C.
BbicokonernpoBaHHbIE U HEPXXABEIOLLME CTanu, Takue Kak ayCTeHUTHas Hepxasetowlas cranbs AlSI cepusa 300,
AMCNEePCUMOHHO TBEpAEIOLLAAa HepXKaBeloLas crasnb n «A-286» (mapka 660 no [3]), He UCNOoNb3yIoT, €Crin UX Npu-
rogHOCTb K MCMONb30BAHMIO B NPEANOnaraeMbIX yCnoBusiX He Obina AomiHbIM 00pa3oM noaTeepXkaeHa. Taoke
aHanu3upyloT BO3MOXXHOCTb KOHLIEHTPALIMK XIIOPUAOB Ha NOKaNuU30BaHHbIX y4acTKax CUCTEMBI.

4.4.4 CynbdugHoe pacTpeckMBaHue noa HanpsHkeHuem

TexHonoruyeckme NOTOKM, coAepalume BoAy U CepOBOAOPOA, MOMYT Bbi3BaTb Cynb(uUAHOE pacTpe-
CKMBaHWE NOJ HanpsHKEHMEM Y BOCMPUUMUMBLIX K STOMY MarepuarnoB. 3TO AABNIEHUE SABMSIETCA Pe3ynbraTom
CNOXHOro B3aMMOAENCTBUSA NApaMeTPOB, K YUCIY KOTOPbIX OTHOCATCA XMMUYECKUW COCTaB MeTanna, TBep-
JOCTb U MUKPOCTPYKTYpA, YCNOBUSl TENNOBOI 00paboTku, a Takke Takue aktopsl, kKak pH, KOHUEeHTpauus
CepoBOAOPOAA, HaNpshKeHUe u Temnepartypa. Marepuansl, KOTOPblE UCNOMb3YIOT AN TEXHONOrMYeCcKux no-
TOKOB, COAEpXaLuxX CEpOBOAOPOA, BbIOUPAIOT C YHETOM NPUIOAHOCTHU K paboTe B AaHHbIX YCNOBUSIX.

Wcnbiranna atux marepuanos npoBoasT B cootBeTcTBum ¢ NACE TMO0177.

4.4.5 NpumeHenne NACE MR0175

Marepuansl, BbibupaeMblie Anst 60pbObl C CynbpuAHBIM paCTPECKUBAHMEM NOA, HANPSDKEHUEM, A OIDKHbI
coorBerctBoBatb NACE TMO0177. Koppo3noHHO-CTOVKME ChnaBsbl, He Bxogsawme B cnucok NACE TMO0177,
MOryT 6bITb NPUIOAHLIMK K paboTe B AAHHBIX YCIOBUSIX U MOTYT UCNONb30BaTbCA B Cryyae, eciv noaTBep-
AeHa UX KOPPO3UOHHASI CTOMKOCTb B 3a[1aHHbLIX YCMOBUSIX (MNN B 3KBMBANEHTHbIX NabopaTopHLIX YCIOBUSIX).
MpoaBNAIOT OCTOPOXHOCTbL TaKke NPu UCNONb30BaHUK Matepuanos u3 cnucka NACE TM0177. MNMpueeaeHHble
TaMm Marepuarnbl MOryT ObITb CTONKUMM MO OTHOLLIEHMIO K CYyNb(MUAHOMY PaCTPECKMBAHUIO MO HANpsHKEHUEM,
HO 0Ka3aTbCsl HENPUIOAHBLIMU ANA PabOTbI B YCNOBUSIX XITOPUAHOMO PaCTPECKMBAHUS MO HANPsHKEHUEM.
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4.4.6 BogopoaHoe pacTpeckuBaHue

TexHonoru4eckne NOTOKM, CogepKaLlume BOAY U CEpOBO4OPOA, MOTYT Bbi3BaTb BOAOPOAHOE PaCTPECKM-
BaHue (HIC) BOCNPUMUMUMBLIX K 3TOMY MarepuanoB, OCOOEHHO M3aenuii U3 yrnepoaucton NUCTOBOW CTanu
unmn Tpy6, U3roTOBMEHHLIX U3 NUCTOBOrO Npokara. MNpegycmaTpuBaioT UCAbITaHUA NOAOGHbLIX MaTepnarnoB Ha
HIC B cootBeTcTBMM ¢ NACE TM0284.

5 lMpoekTnpoBaHue TpydbonpoBoaos
5.1 Mapku matepuanos ans Tpy6

5.1.1 dkcnnyaTauus B OTCYTCTBME KOPPO3UOHHOrO yrriesogopoaa

[Byms Hanbonee 4acTo UCMONb3yeMbIMU MapKkamu Matepuanos Tpyb 13 yrinepoaucToli cranu SBnsitoTcs
ASTM A 106 mapka B [4], API 5L mapka B [5] n UICO 3183-1 [6]. OBbI4HO M3-3a 04HOPOAHOCTN Ka4yecTBa UC-
nonb3ytoT 6ecLuoBHbIe TPyObl. Tpybbl No [4] BLINYCKAKOT TONLKO B 6€CLUOBHOM BapuaHTe, Toraa Kak no [5] —
B 6ecwwoBHoM, ERW 1 SAW. Ecnu npu ucnonb3osanun mapku B TpebyeTcst 3Ha4UMTeNnbHOE yTONLLEHUE CTEHKM,
MOXET BO3HWUKHYTb HEOOXOAMMOCTb MCNOMNb30BaHNA TPYO € MOBbILUEHHBIM AOMYCTUMbIM PACYETHLIM Hanpsi-
XEHUEeM, Takux kak mapku X52 [5]. OgHako npu ucrnonb3oBaHun Mapok X46 [5] u Beiwe Tpebylorca ocobbie
TEXHONMOTMM CBAPKU U TLLATENbHBIN €€ KOHTPOMb. [IPUMEHeHne MaTepruanos C BbICOKMM NPeaenomM TEKYYECTH,
Takux kak Mapku X [5], He npuBeaeT K NponopLUOHaNbHOMY YBENUYEHUIO AONYCTUMbIX 3HAYEHUW HAMPSHKEHMUS
npu cobnoaeHnn ASME B31.3.

MHorue u3 mapok Tpy0, npueeaeHHbie B ASME B31.3, npurogHsl 4nst paboTbl Npu OTCYTCTBUM KOPPO3U-
OHHOTO0 yrnesogopoaa. B cooreercTteun ¢ ASME B31.3 cneayiowpe Tunbl unv Mapku Tpyo 6binu cneyuanbHo
UCKITIOYEHBI M3 CMIMCKa NPUToAHbIX K paboTe npu HanmmMuum yrnesoaopoaa:

a) neyHas cBapka BHAXMECTKY WK BCTbIK;

b) cBapeHHble NnNaBneHnemM cornacHo [7] unu [8];

C) cnupanbHo-LWOBHbIE, Kpome [5].

5.1.2 JkcnnyaTauma Npv HaNU4YMMU KOPPO3UOHHOIO yrnesoaopoaa

Mpu npoekTupoBaHWM ANA IKCnyatauuu Mpu HanmMuMM KOPPO3WOHHOTO yrnesoaopoaa HeoOxoAUMO
npeaycMOTPETb UCMONb30BaHNE OLHOIO MU HECKOSMbKUX U3 YKa3aHHbIX HMXE MeTogoB OopbObI C KOPPO3UNEN:

a) xummyeckan o6paboTka;

b) aHTMKOppPO3UiiHbIE CNNasbl;

C) 3alUTHbIE MOKPbITUA (CM. 9.5.2).

M3 HMX Ha npakTuke TPaaULMOHHO UCMONb3YIOT XMMUYECKYI0 00paboTKy dniouaa, KOHTaKTUPYIOLWErO C
yrnepoaucToit cranbio. MCnonb3yloTca U aHTUKOPPO3UIAHBIE CMNABLI, YCMELLHO NPUMEHSABLUMECA B aHANOTUY-
HbIX YCIOBUSIX (MNW NpoOLUEALIMe COOTBETCTBYIOLLME NabopaTopHbie UCTILITAHMS), HO B 3TOM cny4ae oco6oe
BHUMaHWUE yAensioT TEXHOMOMMMN CBapPKK. Takoke y4UTLIBAIOT BEPOATHOCTb BO3HUKHOBEHUS CyNbdUAHOMO pac-
TPeCcKUBaHUs NOA HaNPSHKEHWEM N XFOPUAHOIO KOPPO3UOHHOIO pacTPECKMBAHUSA NOA HaNpsXkeHueM (cM. 4.4.3
u 4.4.4). Heobxoaumo o6ecneunTb 3hHEKTUBHDLIA MOHUTOPUHI KOPPO3UM (MCMbITaTeNbHbIE 06pasLbl, 30HALI,
KaTyLWKW U T. 4.) U XUMUYECKON 06paboTku.

Mockonbky cBapka MOXET 3HAYUTENbHO U3MEHUTL COMPOTUBIAEMOCTb KOPPO3UKU aHTUKOPPO3UOHHBIX
matepuanos, o6pawaoT 0co60e BHUMAHUE HA TEXHONOTMIO CBapK.

5.1.3 Jkcnnyatauma npy HanUuuMm cynbdUAHOro pacTpecKMBaHUA NOA HaNpPsHKeHNeM

Ecnu npeanonaraetca cynbuaHoe pacTpeckuBaHue noj HanpskeHueM, To npu Boibope Tpys Heobxo-
AUMO PYKOBOACTBOBATLCA CneayowmmM:

a) ucnonb3osaTb ToNbko GeclwoBHbIe TPyObl, ecnu npu usrotoBneHun ERW unu SAW 1py6 He Gbinu
NpeaycMOTPEHbI TEXHUYECKME YCNOBUA U KOHTPONb Ka4yeCcTBa, HeobXxoauMbIE ANS AAHHOro Buaa pator;

b) yrnepoaucTbie u NnerMpoBaHHLIE CTanu, a Takke Apyrue Marepuarbl UCNONb3YIOT B YCNOBUSAX Cyfb-
huAHOro pacTpeckMBaHMA NOA HaNPSXKEHUEM, ECNU MX CBOWCTBA, TBEPAOCTb, TennoBas o6paboTtka u gpyrue
TpeboBanua coorsercTeyioT NACE MRO0175.

M3 mapok Tpy6, yaoBneTBOPAIOWMX YKa3aHHbIM NPUHLMNAM, Yallle BCEro UCNonb3yiloT mapky B [4], map-
Ky 6 [9] u 6ecwioBHyio mapky B [5]. MUcnonb3yioT mapku X [5], o4HaKo ux cBapka COnpsikeHa ¢ onpeaeneHHbIMU
npoSnemamu.

5.1.4 ConpoTUBNAEMOCTb XPYNKOMY pa3pylUueHnIo

Ona o6ecneveHna Heo6xoauMoii CONPOTMBIISIEMOCTU XPYNKOMY paspyLUeHUIO BbIGpaHHasa Mapka mate-
pnana Tpy6bl AomkHa 06naaaTh AOCTATOMHOM YAapHOM BA3KOCTbIO ANsl HE0OXOAUMOTO COYETAHUS PACHETHBIX
TOMLLUMHBLI U TEMNEPATYPbI.

8



roCT P UCO 13703—2018

Marepuansl ana Tpybbl U3 yrnepoaMcToi cTanu, He NpoLeaLune UCMbITAHUSA Ha yaapHYIO BA3KOCTb, Kak
MWUHUMYM MOCTaBMSIIOT HOPMAanM30BaHHbIMKU ANSA 3KCNnyaTauum npu Temneparypax Hmke 0 °C; ana CBapHbIX
KOMMOHEHT, B 3aBUCMMOCTW OT MUHUMAanbHON (pacyeTHom) paboyei TeMnepatypbl U TOMNWMUHBLI CBapUBaeMbIX
aetanen, moxet notpebdosarbca PWHT.

NPEOOCTEPEXXEHUE — PWHT mMoxeT yXyALWMTb MeXaHMYeckue cBoiicTBa MatepuanoB Tpy6 mapok X [5].

5.1.5 NHxeHepHble KOMMYHUKaLMU

Martepuansl, He coaepkalume yrnepoaucTyto ctanb, 0ObIMHO MPUMEHSIOT B MHXXEHEPHbIX KOMMYHKKa-
uuax. OaHAKO eCrnu UCNOMb3YIOT CTanbHy0 TPyOy Mapku unm Tuna, HeNPUEMNeMOoro Ansa JKCnmyaTauum npu
HanuyuMun yrneesogopoga B cCOOTBETCTBUM € 5.1.1, TO AN NpeaoTBpaLleHnsa CnydaHoOn aKcnnyarauumn Takomn
TpyObl B TPUCYTCTBUM YrneBoaopoaa paspabarbiBalor onpedeneHHy Nnpoueaypy MapkupoBKU.

5.1.6 TpybHas 06BA3Ka (KOHTPONbHO-U3MEPUTESIbHbIE U FTMAPABIIMYECKUe/BO3AYLWHbIE CUCTEMBbI)

B xnopuaHbix cpefax u Ans BCeX onepauuin B NPUCYTCTBUK YIMEBOAOPOAA UMM BO34yXa MCNOMb3YHOT
TEPMUYECKM OTMYLUEHHYK Ha TBEPAblii pacTBOp TPYOHYK OOBA3KY M3 ayCTEHUTHOW HepXaBeloLlei cranu
(AISI 316 nnu AISI 316L), kak 6ecCLLOBHYIO, Tak n ERW.

5.2 Pa3mepHblie Kputepun. O6ume nonoxeHus

5.2.1 TMpu onpeageneHun auamerpa TpyObl, KOTOPYIO UCMONL3YIOT B TPYOONPOBOAHBLIX CUCTEMax nnar-
POPMbI, Y4MTLIBAIOT KaK CKOPOCTbL NOTOKA, Tak U NnoTepu gasnexHus. B 5.3, 5.4 n 5.5 npuBeaeHbl ypaBHEHUS AN
onpegenexHnsa gnameTpoB TPYO (M rpadukn 4ns ObICTPOI OLEHKM AnaMeTpoB Tpy6) ANs NMMHUIA TPAHCNOPTUPOB-
KW XMAKOCTU, OA4HOMpa3HOro rasa u AsyxdrasHon CMeCU XXMAKOCTb/ra3 COOTBETCTBEHHO. 3TN YpaBHEHUS UCNOSb-
3y10T ANS nNpeaBapuTensHON OLEHKM pa3mepa, a Takke Ana TpybonpoBoAOB, B KOTOPbLIX NajeHUe AaBrneHue
He ABNSETCA KPUTUYECKUM DaKTOPOM. [INa NUHUIA, rae 10 ABNAETCA KPUTUYHLIM, MPOBOAAT Bonee aeTanbHbie
BbluMCNIEHUs. [nsa obneryeHmsa pacyeToB pa3mepa Tpyd BO MHOMMX KOMMAHUAX UCMOSb3YIOT KOMMbIOTEPHbIE
nporpammsbl, 4YacTo UCMONb3yoLmMe ypaBHeHue Koynbpyka; cMm. 4ONONHUTENbHYIO nHpopmMauuio [10].

5.2.2 lMpu onpeaeneHun pasmepa Tpyb paccmaTpuBatoT BECb AUana3soH YCNOBUIA, KOTOPLIN onpeaenseT
HaubonbLuee 3Ha4YeHne pasmepa TpyboNpPoOBOAAa, TAK XKe KaK U HaYamnbHble 3HayeHns pacxoaa. K HuUMm oTHocAT
MOBbILUEHHbIE PACXOAbl XMAKOCTU UMW YMEHbLUEHHOE AaBfEHUe rasa, KoTopble MOryT UMETb MECTO B Teye-
HWe HEeKOTOPOro BPEMEHU MOCHe Mycka YCTaHOBKKU. YacTo LenecoobpasHo BBECTU KO PULIMEHT nynbcauuu
pexxuma B uHTepsane ot 20 go 50 % K nporHo3anpyeMomy HopmaribHOMY pacxoay, ecnv napameTpbl Oxuaa-
eMoi nynbcaumn He Bbinu paHee onpeaeneHbl TOYHEE B UBMEPEHUAX AABNEHUA MyNbCALMU B @HANOMMYHbIX
cucTemMax Unu npu cneumanbHbIX pacdeTax rmapaenuyeckoro yaapa. B tabnuue 2 npuBegeHbl HEKOTOPLIE
TUNOBbLIE 3HAYEHUsT KOAPADULIMEHTOB NyNbCALMU, KOTOPblIE MOXHO MCNONb30BaTb, €CNM OTCYTCTBYET Bonee
TOYHasa UHopmauus.

Tabnuya 2 — TunoBble KOAPDULMEHTHI NyNbcaLum

[MpounssoacTBeHHAA onepaunsa KoadbpuupeHT nynscauum, %

YcTaHoBKa, o6pabaTbiBatolas NepBUYHYO NPOoAYKLUMI0 cBoel nratdopMbl 20
YcTaHoBKa, obpabaTbiBatollas MepBUYHYO NPOAYKLMIO ApYroi nnatdopMbl Uim 30
oTfaneHHoii ckBaxuHbl He Gonee YeMm B 45 M (150 dyTax) no Boge

YcTaHoBKa, obpabarbiBatollas NepBUYHYO NPOAYKLMIO Apyroi nnatdopMbl Uim 40
oTfaneHHoii ckBaxuHbl B 6ornee yem 45 M (150 cyTax) no Boge

YcTaHoBKa, o6pabaTbiBatolas rasnudTHYH NPoAYKLUMIO CBOEN NNaTdhopMbl 40
YcTaHoBKa, obpabaTbiBatollas rasnudyTHYO NpogyKLUuio ApYroi NnaTgopMbl Unm 50

y,qaneHHon CKBaXXUHbI

B nuHuax Tpybonpoeoaa GonbLUMX AUAMETPOB, TPAHCNOPTUPYIOLLMX Cpelly B MapOXuAKOCTHON dha3e
Mexay nnarcopMamu no CUCTeMaM CTOSAAKOB, Habnaanucb 3HaveHus KoadduumMeHTa nynbcaumm, NpeBbI-
watowme 200 % us-3a npoOKOBOro pexxuma notoka. MporpaMmMbl AN NPOGKOBOrO peXuma NapoXUaKoCTHOTO
NOTOKa HaXOAATCA B OTKPLITOM AOCTYNE W UCMONb3YIOT AN OLEHKU TAKOro Pexuma.

5.2.3 lpu onpeaeneHnn NoTepu AaBfEHUS B NIMHUM YYUTLIBAIOT HaNM4YUe KnanaHoB U UTUHIOB. Mc-
Nonb3yloT 3aBOACKUE AAHHBLIE UMW SKBUBANEHTHYIO ANUHY U3 Tabnuubl 3.

5.2.4 [1nAa BblYMCMEHHLIX pa3MepoB TPyOONPOBOAOB MOXET NOTpeboBaTLCA KOPPEKTMPOBKA UCXOASA U3
UMEIOLLIErOCH UHXEHEPHOTO ONbITa.
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Tabnuya 3 — BkBuBaneHTHasa gnuHa npu 100%-HOM OTKPLITUM KNanaHoB U (OUTWUHIOB

45° koneHo Koneto manoro Koneto Bonbiuioro BeTBb TpoWHMKa Pa60qa}ﬂ Arha PaclmpeHune CokpalyeHue
paanyca paauyca TPOWHMKa
Perynupy-
toLynin Mpo6koBblit Peskos CTaH4apTHbIif Peskoe CTaHaapTHBbIf
Knanaw | ynosoii | 3anopHbit | _anaH, nepexoHNK nepexoHNK
NPS HO unm KnanaH KnanaH 3aaBUXKa
LLIapoBoW Unu wapo-
06paTHbIit Boii knanan| CBapka | Pesbba | Ceapka | Pesbba | Capka | Pesbba | Ceapka | Pesbba | CBapka | Pesbba OKBUBarneHTHasA AfnvHa OTHOCUTENbLHO Marnoro gnamerpa
KnanaH
aD= | dD= | dD= | dD= | dD= | d/D= | dD= | dD= | dD= ab =
1/4 112 3/4 172 3/4 1/4 1/2 3/4 112 3/4
1172 40 16,8 7,92 3,96 0,305 0,305 0,914 0,610 2,49 0,610 1,62 |1 0,914 | 0,305 | 1,22 | 0,305 | 0,914 | 0,610 | 0,305 | 10,305
0,610 1,52 0,914 2,74 0,914
2 50 21,3 10,1 5,18 0,610 0,610 0.914 1,22 157 0,610 192 3,05 335 0,914 122 2,13 122 |1 0,305 | 1,52 | 0,305 | 0,914 | 0,914 | 0,305 | 10,305 —
2112 65 24,4 12,2 6,10 0,610 0,610 ’ 1,52 ' 0,914 ' 3,66 ' 0,914 ’ 2,44 162 | 0610 ( 1,83 | 0610 | 1,22 | 0,914 | 0,610 |20,610
3 80 30,5 15,2 7,62 0,610 0,610 1,83 1,22 4,17 1,22 3,05 1,83 | 0610 | 2,44 | 0610 | 1,52 1,22 | 0,610 |20,610
4 100 39,6 19,8 9,75 0,914 0,914 — 213 — 1,52 — 5,79 — 1,52 — 3,66 2,44 | 0914 | 3,05 | 0,914 | 1,83 1,52 | 0,914 | 3,914 | 0,305
6 150 61,0 30,5 14,6 1,22 1,22 3,35 2,44 8,53 2,44 5,49 3,66 1,22 4,27 1,22 2,74 213 1,22 1,22
8 200 79,2 38,1 19,5 1,83 1,83 4,57 2,74 11,3 2,74 7,62 4,88 1,52 5,79 1,52 3,66 2,74 1,52 1,52 | 0,610
10 250 101 48,8 24,4 2,13 2,13 — 5,49 — 3,66 — 14,3 — 3,66 — 9,45 6,10 2,13 7,32 2,13 4,57 3,66 1,83 1,83 | 0,610
12 300 122 57,9 29,0 2,74 2,74 6,71 4,27 16,8 4,27 1.3 7,32 2,44 9,53 2,49 5,49 4,27 2,13 2,13 | 0,610
14 350 137 64,0 32,0 3,05 3,05 7,92 4,88 18,9 4,88 12,8 7,92 2,74 6,10 4,88 2,44
16 400 152 73,2 36,6 3,35 3,35 — 8,84 — 5,49 — 21,9 — 5,49 — 14,3 9,14 3,05 — — 3,32 5,49 2,74 — —
18 450 168 85,3 42,7 3,66 3,66 10,1 6,10 25,0 6,10 16,2 10,7 3,35 7,92 6,10 3,05
20 500 198 91,4 42,7 42,7 42,7 11,0 7,01 27,4 7,01 18,3 11,6 3,96 9,14 7,01 3,35
22 550 210 102 51,8 4,57 4,57 — 12,2 — 7,62 — 30,5 — 7,62 — 19,8 12,8 4,27 — — 9,75 7,62 3,66 — —
24 600 229 113 56,4 4,88 4,88 13,4 8.23 33.5 8.23 21,3 14,0 4,57 10,7 8,23 3,96
30 750 6,40 6,40 16,8 12,2 42,7 12,2
36 900 — — — 7,62 7,62 — 20,1 — 14,3 — 51,8 — 14,3 — — — — — — — — — — —
42 1050 9,14 9,14 23,5 16,8 61,0 16,8
48 1200 10,7 10,7 26,8 19,8 67,1 19,8
54 1350 — — — 12,2 12,2 — 30,2 — 21,3 — 76,2 — 21,3 — — — — — — — — — — —
60 1500 13,7 13,7 33,5 24,4 79,2 24,4
MpumeyaHuns
1 WNetounmk: GPSA Data Book, 1987 Revision, ref. [11].
2 d — BHYTPEHHWUI JNaMeTp Manoro BbIMYCKHOro oTBepCTUS;, D — BHYTPEHHUI fAnameTp 60mnbLIOro BbIMyCKHOro
0TBEpPCTUA.

10 11



FTOCTP NCO 13703—2018

5.3 MeTogbl onpeaeneHns pasMepoB A8 XUAKOCTHbIX TPYy60NpoBOA0B

5.3.1 O6uwme NosoxeHUs

Pa3mepbl NnHUi Tpy6ONPOBOAOB AN OAHO(A3HOW XUAKOCTM OonpefenstoT No CKOpocTW noTtoka. [ns
NIMHWIA, TPAHCNOPTUPYIOLWUX OAHOMA3HbIE XUAKOCTW U3 OAHON eMKOCTU B APYrYK C nepenajom AaBneHus,
4YTO6bl MUHUMU3NPOBATb HEPETYNAPHOCTb TEYEHUA nepej perynmpyrowmum knanaHoM, CKOPOCTb MOTOKa He
LO/KHA NpeBbIWaTth 5 M/C NPU MakCUMasbHbIX pacxofax XuaKkocTu. OTMETUM, 4TO B CUCTEMAX, T4e NCNOMb3Y-
10T 60Nee «MsTKMe» MaTepuasnsl, HanpuMep MeaHO-HUKENEeBbIA CNNas, UCNOMb3YIT OrPaHUUYEHUS] HA HU3KYHO
CKOpOCTb. Ecnu 370 LeecoobpasHo C NPakTUUeCcKol TOUKW 3peHUsi, YTOBbl CBECTU K MUHUMYMY OCaxieHue
necka v Apyrux TBepAbiX 4acTul, 3HaYeHNEe CKOPOCTU NOTOKA JO/KHO 6biITb HEe MeHee 1 m/c. Mpu Taknx ckopo-
CTSIX NOTOKa 06LMe NoTepu faBneHus B Tpy6onpoBoge 6yayT, Kak NpaBu/io, He3HauuTenbHbIMKU. Han6onbwune
noTepu JaBfeHus B NIUHUSIX Nepeaadn XuAKocTU Mexay ABYMs eMKOCTAMU noj AaBneHuem 6yayT Nponucxo-
OAVTb B Pasrpys3oyHbiX knanaHax u/wau B wTyuepax.

5.3.1.1 CKOpOCTU MOTOKa B XMAKOCTHbIX TPy6ONPOBOAAX ONPEAENstoT U3 pUCyHKa 2 WAW BbIYUCASIOT C
UCMNONb30BaHMEM NPUBEAEHHOTO HUXE ypaBHEHUs

353,7gL

MpumeuyaHue — 3TV KpMBble GbIIN PACCUMTAHbI C UCMO/Ib30BAHUEM YpaBHEHUS (1).

PurcyHok 2 — CKOpOCTb B XUAKOCTHbIX Tpy6onposogax

5.3.1.2 MoTtepn gaBneHns Ha 100 m AnvHbl TPY6bl ANA OfHOMA3HbIX XUAKOCTHBIX TPy60ONpPOBOAOB BblI-
YUCNAT NpU NOMOLWK cnefyowero ypasHeHns ®aHHuHra

6270 m106/--g,2 dL
©

roe Ap — notepu gasneHus Ha 100 m Tpy6bl, kMa.

12
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5.3.1.3 KoachpuuneHT TpeHna Myau, f, apnaetcs dyHkymeid yncna PeliHonbaca W wepoxoBaTocTu MNo-
BEPXHOCTW Tpy6bl. AnA onpefeneHns koadduumeHTa TpeHUs Npu U3BECTHOM uyucne PeliHonbAca Mcnonb3y-
10T MOAMdULMPOBaHHY0 Anarpammy Myaw, npeAcTaBneHHyl Ha pucyHke 3. Yucno PeliHonbgca Re onpege-

NAT K3 cneayiolero ypaBHeHUs
= KA |
Re ©

roe |iL — BSA3KOCTb XuAkocTu, lMa ¢c, WM YUcao B caHTunyas, geneHHoe Ha 1000, uam 4mucno (CaHTUCTOKC ©
OTHOCUTENbHAs MIOTHOCTbL), AesieHHoe Ha 1000.

C.l. — uyryH, YniCTbIii; F— 3MoKCMAHOe CTEeKNOBOMOKHO; G.I — OLMHKOBaHHOE Xeneso; S — cTasibHasi Tpy6a, YMcTasl, NPOMbILLIeHHas
(Mcnonb3yeTcs Takke AN1s LLEMEHTHbIX, aC6ECTOBbIX WM CTa/IbHbIX TPYG C LLEMEHTHBIM MOKPbITUEM); T — Lie/IbHOTSIHYTbIE TPy6bI

PucyHok 3 — IMpadhvk koachhmumeHToB TpeHnsa (MoanduLmpoBaHHas guarpamma Myan)

5.3.2 HacocHblit Tpy6onpoBos
5.3.2.1 HacocHble Tpy60oNpoBOAHbIE CUCTEMbI AN MOPLIHEBbLIX, POTALUOHHbLIX N LLEHTPOOEXHbIX Ha-

COCOB MPOEKTUPYIOT Tak, 4To6bl hakTuyeckuii umerowmiica kaBuTauunoHHbli 3anac (NPSHa) Ha BnyckHOM
hnaHue Hacoca npesbiWwan Heobxoaumbii ana Hacoca NPSH. JononHuTenbHO NpMHMMAalOT Mepbl N0 Mu-
HUMM3auMn nynbcaunii B Tpy6onpoBogax MOpLIHEBbLIX HACOCOB. [nA yA0BNEeTBOPUTENbHOW paboTbl Hacoca
o6ecneynBalT OTCYTCTBME MCNAPEHUA XUAKOCTW NPU ee NOCTYNAeHUW B KOPNYC WM LUAWHAP Hacoca.
5.3.2.2 [laBneHne XMAKOCTU Ha NPUEMHOM hiaHLue LeHTPOBEXHbIX AN POTALMOHHBIX HACOCOB A0J1XK-
HO 6bITb 4OCTATOYHO BbLICOKMM A5 TOro, YTO6Gbl NpeofoneTb NOTEPM AABEHWSA Ha yyacTke Mexay dnaHuem
M nonacTbio TYpOUHbI (UM POTOPOM) W NOAAEPXKMBATL AAB/EHUE XULKOCTW Bbllle [aBfIE€HUSA HACHILEHHOTO
napa, Tak Kkak B MPOTUBHOM C/lyyae BO3HMKAET KaBuTauus. B noplwiHeBOW ycTaHOBKe faBfieHWe Ha NpUeMHOM
hnaHue OO/MKHO YAOB/ETBOPATH TOMY X€ YC/0BUIO, HO B 3TOM cnyvyae Heobxoaumoe 3HaveHne NPSH Ha-
coca 06bIYHO Bbille, YeM Y LeHTPOGEXHOro Hacoca, BCAeACTBMe NOTEepU AaB/IEHUSA Ha knanaHax v nageHus
AaBNeHns, BbI3BAHHOIO Ny/nbcauusiMy noToka. AHanornyHo dpaktuyeckuii Hanop NPSH Ha npueme Hacoca
[OJIXEH KOMMNEHCMPOBAaTb YCKOPeHWe B NPUeMHoIi Tpy6e, Bbi3BaHHOE Mysibcauueil, a Takxe Hanop Ha TpeHue,
CKOpPOCTHOW 1 cTaTu4veckuii Hanop.
13
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5.3.2.3 Heobxogumoe chaktuyeckoe auddepeHumansHoe AaBneHWe HaCLILWEHHOrO napa MOXET, no
onpeaenexHuio, GbiTb HaseaHo NPSH,. OHO paBHO pPasHOCTWU CyMMAapHOro Hanopa B aGCONIOTHLIX METpax,
U3MEPEHHOro Ha BCacbiBAIOLLEM COMMe, U AaBINEHU HACBILLEHHOTO Napa XMAKOCTM B aBCONIOTHLIX METpax.
daktuyeckuii Hanop NPSH Bcerga gomkeH ObITb 60NbLUMM UNKU paBHbIM Heobxoaumomy Hanopy NPSH ans
Hacoca. [ins 60nbLWUMHCTBA HACOCHBIX CxeM dhakTuyeckuii Hanop NPSH MoXeT ObiTb BbIYMCIIEH NPYU NOMOLLM
ypaBHeHUA (4). OObIYHO K BblYMCAIEHHOMY 3HaveHnio NPSH no6aBnsior 3anac HageXHOCTU CO 3HAYEHUEM
ao1 m.
NPSH, = hp —hvpa +hy —h; —h, —h,, 4)
rae hp — abconioTHbIN Hanop BCNeAcTBME aTMOCepHOro UMM MHOTO AABNEHUS HAaZ NOBEPXHOCTBIO XXMAKO-
CTW, NOCTynarLlen B NPUeM Hacoca, M;
hvpa — abconioTHOe JaBneHue HaCBILLEHHOTO napa >XUAKOCTU NpyU TeMNepaType BCacbiBaHUS, M;
hy — NONOXMTENLHLIA UMK OTPULIATENbHBLIA CTATUMECKUIA HANOp BCNEACTBUE CMELLEHUA YPOBHSA Xua-
KOCTU BBEPX UNN BHU3 OTHOCUTENBLHO MMHUM OTCYETA (OCEBOM JIMHMKN HACOCA), M;
h; — noTepu Hanopa Ha TPEHWE BCNEACTBME TPEHUS B MPUEMHbLIX TPYGax, BKNIOYAn NOTepH Ha BXOAE M

st

BbIXOAE, M;
v
h,, — ckopoctHon Hanop h, = Py M;
g
V| — CKOPOCTb XMAKOCTH B CUCTEME TPYOONPOBOA0B, M/C;
h, — Hanop noa Bo3aeiCTBUEM YCKOPEHUS, M.

5.3.2.4 [Ina ueHTpo6EXHOro U poTaLMOHHOIO HAcoCa Hanop noj Bo3aelcTenem yckopeHus h, = 0. ina
NOPLUHEBLIX HACOCOB 3HAYEHME Hanopa noj BO3AEWCTBUEM YCKOPEHUS KpAHE BAXKHO, U €r0 BbIMUCTISIOT NO
cdopmyne
Lv, -R,-C
a = ., (5)
K-g
rae L — anuHa TpyGonpoBoaa BcackiBaHUA (A€WCTBUTENbLHAA, @ HE 9KBMBANEHTHaA ANUHA), M;
C — sMmnupuyeckasa NnoCTosiHHaA TMNa Hacoca:
0,200 gns 0 AHOUUITMHAPOBOFO HACOCa ABOWHOIO AENCTBUS;
0,200 ons ABYXUMIMHAPOBOrO HacOCa OAHOCTOPOHHErO AENCTBUS;
0,115 onsa AByXUMNUHAPOBOrO HAcCOCa ABOMHOrO AEUCTBUSA,;
0,066 aons TpeXuUnNMHAPOBOr0 HACOCa OAHOCTOPOHHEN0 UNU ABOMHOMO AEUCTBUS,
0,040 gns NATULUMNMHAPOBOTO HAacOCa OAHOCTOPOHHErTO NN ABOWHOIO AENCTBUS,
0,028 gnsa wecTuUMNUHAPOBOIO HAacCOCa OAHOCTOPOHHENO MU ABOWHOIO AEWCTBUS.

OO0

MpuMeYaHue — 3HauyeHUe NOCTOSHHON C OTNUYAETCA OT NPUBEAEHHBIX ANA HECTAHAAPTHLIX OTHOLUEHWIA
ATVHBI COEAMHUTENLHOM TAMM K paguycy KpMBOLIUNG;

K — K03thULMEHT CHKUMAEMOCTU XUAKOCTU, NPEeACTaBNAIOWMIA 00paTHYIO YaCcTb TEOPETUYECKOrO Ha-
nopa noj Bo3AeiCTBUEM YCKOPEHUS, KOTOPLIN YYUTLIBAIOT BO M30eXaHUe 3aMETHbIX BO3MYLLEHUI
B NpuemHoM TpybonpoBoae:
K = 1,4 ons nOYTU HECXKUMAEMOW XNAKOCTU (AerasupoBaHHasa BOAA);
K = 1,5 ona amuHOB, IMUKONSA, BOAbI;
K = 2,0 ana 60nblUMHCTBA YrNeBoa0pOAOs;
K = 2,5 Ana OTHOCUTENbHO CXXMMAEMOWN XMAKOCTU (ropaYvan HedTb UK 3TaH).
Cneayet 0TMETUTh, YTO ypaBHeHUE (5) u 00bACHEHHE AEWCTBUS HANOpa Noa BO3AENCTBUEM YCKOPEHUS
He sABnsATCA obenpusHaHHibiMu (cMm. [12], [13] u [14]). OaHako cuutaetcs, Yto ypasHeHue (5) obecneunsaer
[OOCTaTOYHbIM 3anac HaAeXHOCTW AN y4eTa Hanopa Noa Bo3aenCTBUEM YCKOPEHUS.
Koraa Ha o6Luei nuHMK noaadn OQHOBPEMEHHO paboTaloT HECKOMbKO MOPLUHEBLIX HACOCOB, a (hba3sbl
BCEX KONeH4aTblX BarioB MHOTAA COBNaaaroT, TO cucrema nogavym BOCNPUHUMAET ST HACOChl Kak OAWH Hacoc
OAHHOTO TMNa ¢ NPOU3BOAUTENBHOCTLIO, PABHOW CYMMAapPHO NpOM3BOAUTENBHOCTU BCEX HAacocoB. B Takom
crnyyae MakcumanbHasi MTHOBEHHasi CKOPOCTb B SIMHMM NoAayn paBHa CKOPOCTU NoAa4M OA4HOro Hacoca ¢ Npo-
W3BOAMUTENLHOCTLIO, PABHOW CYMMAapHO NPOU3BOAUTENLHOCTM BCEX HACOCOB.
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5.3.2.5 Ecnun Hanop nog BO3aenCTBMEM YCKOPEHMSA OKa3biBAETCA CMULUKOM BbICOKMM, paccmaTtpuBealor
cneayroLme BapuaHTsbl:

a) ykopoTuTb TpybonpoBoa BcacbiBaHMA. Hanop nog Bo3aeicTBMeM yCKOPEHUA NPAMO NPONOpPLUOHA-
neH agnuHe Tpybonposoaa L;

b) ucnonb3oBaTh BcacbiBaLlyo Tpyby Gonbliero pasmepa, YTo6bl YMEHbLUNTL CKOPOCTb. 3TO OYEHb
3(pPEKTMBHO, T. K. CKOPOCTb MEHSIETCA 06paTHO NPONOPLMOHANLHO KBAApaTy BHYTPEHHEro gnamerpa. Hanop
o BO3/AEHCTBUEM YCKOPEHUS NPSIMO NPOMOPLMOHANEH CKOPOCTU TPAHCNOPTUPYEMOW Cpeab! Vv ;

C) yMeHbLWUTL Tpebyemytlo CKOPOCTb paboThl HACOCA, UCMOMb3YA NOPLUEHb UNKU NNYHXep GonbLuero
pasmepa, ecnu 3TO MO3BONSAT HOMUHANbHbIE XapaKTEPUCTUKM Hacoca. Tpebyemas ckopocTb obparHO npo-
nopuuoHansHa KkBagpary agunaMerpa nopLuHs. Hanop nog Bo3aencrBueM yCkOpPeHUs NpsiMo NPONOpLMOHAaneH
cKkopocTu paboTbl Hacoca Ry

d) paccmoTpeTb BOSMOKHOCTb UCMOMNb30BaHUA Hacoca ¢ 60NbLUMM YUCNOM NAyHXXepoB. Hanpumep:

C = 0,040 gns nATMUMNMHAPOBOIO HACOCA. ATO NPUMEPHO Ha 40 % MEHbLLE 3HAYEHUS ANA TPEXUMUIUH-
[ApOBOro Hacoca;

C = 0,066 ana TpexyunMHAPOBOro Hacoca. Hanop nog BO3AeWCTBUEM YCKOPEHUA NPSMO NMPONopLuMo-
HaneH C;

€) paccMOTpPETb BO3MOXHOCTb MCMONb30BaHUA Aemndepa nynbcauui, ECNu BblLLENEPEYUCTIEHHbIE pe-
KOMeHAaLuumn Henpuemnembl. Pesynbrarbl, KOTOPbIE NONYy4aloTCa NpU UCNONb30BaHUW AeMndepa nynbcauui
B CUCTEME BCACbIBAHWS, 3aBUCAT OT pasMepa, Tuna, pacronoXeHUs U UCNOMb3yeMOro AaBneHUs NOANUTKU.
XopoLumii U NpaBuITbHO YCTaHOBMEHHbIN Aemnd)ep npu NOCTOSIHHON HeobxoauMOKM eMy noasapsake MoXeT
YMEHbLUMTbL 3HAYEHUE ANWHbI TPYObI L, KOTOpas MCnonbL30Banack B ypaBHEHUM ANsi HANOpa Ha YCKOpeHue, a0
3Ha4yeHus ot 5 Ao 15 HOMMHaNbHBIX AMAaMeTpoB TPyObI. [leMndepbl pacnonaraiot Kak MOXXHO Brvmke K npuemy
Hacoca;

f) ucnonb3oBaTb LEHTPOOEXKHBINH AOXMMHOW HACOC AN NOANUTKM NpUema NOpPLUHEBOro Hacoca.

Mpu npoekTUpoBaHUM BCAChIBAIOLLUMX TPYOONPOBOAOB YYMTLIBAIOT CMEAYIOLLIME PEKOMEHA ALK,

a) pasmep BCacbiBawLLMX TpyOONpOBOAOB MOXET ObiTb HA OAMH UM ABa pasmepa TpyObl GonblLue
BMNYCKHOW COeAMHUTENBHON TPYObI HAcoCa;

b) nuHuK BcackiBaHUS AOMKHbLI ObITb KOPOTKMMU, UMETb MUHUMASBHOE YUCMO KOMEH U PUTMHIOB K
6bITb HENPEPBLIBHBIMU 40 BCACLIBAIOLLETO CONMA Hacoca;

C) pAfOM C HAacCOCOM YCTaHABMUBAIOT IKCLIEHTPUYECKME NepexOAHMKN NNOCKON CTOPOHOW BBEPX ANS
noaaepXaHus BepPXHEro ypoBHA B JIMHUN. DTO UCKNIOYAET BO3MOXHOCTb 00pa30BaHUs ra3oBbIX KAPMAHOB BO
BcacbiBatowem Tpybonposoae. Ecnu npeasuantca BO3IMOXHOE CKONMeHUe TBEpAOro Lwnama, npegycmarpu-
BaIOT CPEACTBa UX U3BMEYEHUS;

d) Ansa nopLUHEBbIX HACOCOB YCTaHABAMBAIOT NOAXOAALUMI Aemndep nynbcauui (MM NNaHMPOBaTh ero
yCTaHOBKY Ha 6onee no3aHuii CPOK) Kak MOXXHO Gnvxe K npuemy Hacoca;

€) B MHOTOHACOCHbIX YCTaHOBKax 3ajaloT pasmep obuwieit NMHMKM noaaum Tak, ytobbl cKOpocTh Gbina
Kak MOXXHO Bonee Gnuxe K CKOPOCTU B OTBETBAEHUAX, UAYLLUMX K OTAENbHbIM HacocaMm. 3TO NO3BONUT U3-
GexaTtb nepenagoB CKOPOCTM U, CrieaoBaTesNlbHO, MUHUMU3UPYET BIMSIHUE Hanopa noa Bo34eiCTBUEM YCKO-
peHus.

OnpegeneHue pa3mepoB TpyGonpoBOAOB ANA NOPLUHEBLIX, LLEHTPOOGEXHLIX U POTALMOHHLIX HACOCOB
NPOBOAAT HA 9KOHOMUYECKOI OCHOBE. PazMep HarHeTaTenbLHOro TpydonpoBosa NOPLUHEBLIX HACOCOB 3aAal0T
Tak, 4Tobbl MUHUMKU3UPOBaTL Nynbcauuu. Mynecauum B HarHeTaTensHOM TpyboNpoBoAE NOPLUHEBLIX HACOCOB
TaloKe CBAA3aHbl C UBMEHEHMEM Hanopa, HO 3TU MyNbCaLmmn CroXHee, YeM MyNbCaunmn BO BCACLIBAIOWEM TPY-
6onposoge. MNpy NPOEKTUPOBaHUK HarHeTaTenbHOro TpybonpoBoAa yUMTLIBAIOT Clieaylowme pekoOMeHAaLMK:

a) BblkugHas Tpyba aomkHa BbITb KaKk MOXHO Bonee KOPOTKOW U NPSIMOIA;

b) BblkMgHas TpyGa MOXET ObITb HA OAMH UMW ABa pasmepa 6onbLue BLIXOAHOTO COeAUHEHUA HACOCA;

C) CKOpPOCTb B BbIKMAHOW TpyOe He AOMXKHA NPeBbIAaTh YTPOEHHYIO CKOPOCTbL B TpyBax BcacbiBaHUS.
Takast ckopocTb 00bIMHO 0BecneynBaeT 3KOHOMUYHbIN pa3vep TpyBonpoBoaa AN BCEX HACOCOB W NPUBOAUT
K MUHUManbHbIM MYMbCALMAM Y NOPLUHEBbLIX HACOCOB;

d) AN NOpLIHEBbLIX HACOCOB YCTAHABMUBAIOT NoaxoaAaLmi AeMndep nynbcauuit (nu nnaHupoBaThb €ro
YyCTaHOBKY Ha Gornee no3gHui Cpok) kak MOXHO Brinxe k BbIxOA4y Hacoca.

[na onpeaeneHus npeaBapuTenbHbIX PA3MEPOB BCACLIBAIOLLETO M BbIKMAHOrO Tpy6onpoBoaa UCMOrb-
3yloT Tabnuuy 4.
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Ta6bnuya 4 — TUNWYHbIE CKOPOCTM NOTOKA

Tun Hacoca CKOpoCTb Ha BCacblBaHWU, M/c CKopocCTb Ha BbIkMae, M/C
MopLuHeBoOA
- yacToTa BpalleHus o 250 o6/MuH 0,6 1,8
- yactoTa BpaLleHus oT 251 go 330 06/mMuH 0,45 1,4
- YacroTa BpaLlleHus Beiwe 330 06/MuH 0,3 1,0
LleHTpobexHbIi OT10,6 no1 Ot1,8p0027

5.4 Kputepuu onpepneneHus pasmepoB Ans TpyoonpoBoaoB ogHodasHOro rasa

5.4.1 O6wWwMe NONOXeHUs No onpeaerieHuro pasmepoB

Pasmepbl TpyGonpoBoaoB Ans 0AHOMA3HOrO rasa 3ajatoT Tak, YToObl AaBNeHUe Ha ero KoHue Obino
JOCTaTOMHO BbICOKMM Ansi obecnevyeHns BbINONMHEHUS TpeboBaHuii AN nocneaylowero KOMNOHeHTa 060-
pyaoBaHus. Mpyu HanMMuuKM Takux NPenaTCTBUIA, KaK perynupylolime knanatbl, auadparmbl U T. 4., UK Npu
CKOPOCTAX, NPeBbILLaloWmnX 25 M/C, MOXKET BO3HUKHYTb YPE3MEPHbIN LUYM; OQHAKO 3Ha4YeHUe CKopocTu 25 M/c
He OOJMKHO cuMTaTbCsl abCOMIOTHLIM KpuTepuem. Bonblune cKOpoCcTu npueMneMsl, ecnu Tpacca Tpybonpo-
BoZa, BbIOOp KnanaHoB M UX pacrnonioxeHue orpeferieHbl Takum 06paszom, YToObl MUMHUMU3MPOBATbL UNK
M30NMpoBaTh LLYM.

Mpu npoekTupoBaHun noboin cucTtemsl TPyOONPOBOAOB, B KOTOPOW Mpeanonaraercs MHrubuposaHue
KOppo3uu, paccMaTpuBatloT BONPOC O LenecoobpasHOCTU AOMOMHUTENBHOTO YBENUYEHUS] TOMLLMHBI CTEHKU
U/UNN CHUXKEHUS1 CKOPOCTU MOTOKa A0 3HaYeHUs Huke 15 M/C ¢ Lenblo yMeHbLUeHus adpdekTa CcpbiBa MeHKu
UHMBUTOpPAa CO CTEHKM TPYObI. [N TakKMX CUCTEM NPEAYCMaTPUBAIOT METOZ, KOHTPONSA TONLLMHBLI CTEHKU.

5.4.2 YpaBHeHUe OLEHKM OGLUX NOTEPb JABFIEHUNA

.q2-Z-T, -f-
sgquT1fL

p? - p2 = 6-10% = , ®)
i
rae p; — abConOTHOE aBneHue BbILLE MO NOTOKY, Ka;
Py, — abconTHOE AaBneHne H1Xe No NoToky, KMa;
Z — KoahhmumeHT cxnumaemMmocTu ans rasa (cm. [11));
T, — Temneparypa nortoka, K;
f — koadhhuumeHT TpeHnsa Myau, CM. pUCYHOK 3;
MNpeobpasysi ypaBHeHue (6) U peLuas ero OTHOCUTENbHO Gg MOny4um
1/2
5(p2 _ p2
PPy - P,
q, =0,00408 9 (pF-p2) @
g 2.7'1 ,f.[_.dg

Ecnu nsmexeHnue pasneHus meHolue 10 % OT AaBneHusi Ha BXOAE, UCNONb3YIOT NPUONMXeHUe ypasHe-
HKUA (6). B 9TUX YCNOBUAX MOXKHO NPUHATL

Pt = p3 = 2py(py - Py). ®)
lNoacTaenasa aTo BblpaxeHue B ypaBHeHue (6), nonyymm
d -q2.-Z-T, f-L
Ap=300-4—2 1
p1 ‘d‘s

©)

5.4.3 OMnupunyeckasa oueHKa nageHuUA faBreHus

5.4.3.1 MNpuHATbIE 4ONYLLEHUA B YypaBHEHUN

Bb1n0 BbIBEAEHO HECKONBLKO SMNUPUYECKUX YPABHEHUI AN TOrO, YTOOLI 060WTH HE0BXOAMMOCTBL paspe-
LLIeHU ypaBHEHWS OTHOCUTENBHO koadhdpuumenTa f. Bce ypaBHeEHUS BbIBEAEHBI U3 ODLLErO ypaBHEHUSI MOTOKA
C pasnu4HbIMU AONYLLEHUAMU OTHOCUTENBLHO Yucna PeliHonbaca. HanGonee obwum sMnmpruyeckum ypasHe-
HUEM NageHus JaBneHust Ans ra3a B NPOM3BOACTBEHHLIX TPyOONpoBOAaX ABMAETCHA NPeaCTaBNEHHOE HUXE
ypaBHeHue YanmyTa.
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5.4.3.2 YpaBHeHue Yarimyta

[aHHOoe ypaBHEHWEe OCHOBAHO Ha M3MEPEHUSX NOTOKA CXAToro Bosayxa no tpybam ot 20 go 300 mm
B UHTepBane auarpammbl Myau, rae kpusble KO3PULMEHTA TPEHUSA TOPU3OHTanNbHbI (T. €. 60nbLIOe YNCIO
PeiHonbaca). B stom nHutepsane koadpuumeHTt TpeHna Myam He 3aBucuT ot uucna PeliHonbaca u 3aBucuT
OT OTHOCUTENbLHON LLIEPOXOBATOCTHU.

YpaBHeHue YanmMyTa MOXET ObITb BbIPpaXKEHO B CreAylOLEM Buae

, o V2
g.=0,0131q267| PP | (10)
9 | L,dgAz.T1

rae T, — temneparypa rasa Ha Bxoae, K.

BaxHo NMOMHUTbL, Kakne aonyLieHua aenanucb npu BbIBOAE 3TON0 ypaBHEHUA U MPU KaKUX YCIOBUAX
3Tu AonyweHus cnpaseanvebl. TpyObl KOPOTKOW ANWHLI NpK BONbLIOM Nepenaae AaBneHNns, CKOPEE BCETO,
npuBeayT K TypOyneHTHOMY TeveHuto (6onbluoe yncno PeiiHonbaca), U No3ToMy AOMNYLUEHUS, CAenaHHble
YanmyTtom, OyayT cnpaeseanumebl. MNpakTUYECKUii ONbIT MOKAa3bIBAET, UTO YpaBHEHUE YaliMyTa NPUrogHo Ans
GonbLUMHCTBA cUCTEM TPYOOnpoBoaOB Ha 00bekTe A00bluKM. OgHAKO UCNONb30BaHHbIN Y3NMyTOM KOadhdu-
LUMEHT TPEHUA OObIYHO CIWLLKOM HU30K Ans TPyObonpoBoAOB OOMbLUOMO AMaMeTpa Unu C HU3KOW CKOPOCTbIO
dnionaa, B KOTOPbIX PEXUM TedeHusa 6onee TOUHO ONUCLIBAETCS HAKMOHHON YacTbio gnarpammbl Myau.

5.4.3.3 YpaBHeHue NMaHxaHgna

B aTtom ypaBHEHUN gonyckaetca, 4to rpaduk koadpdnumeHTa TpeHusi B 06nact yMepeHHbIX 3Ha4YEHUN
yucna PeriHonbaca Ha guarpamme Myaum MOXHO NpeacTaBuTb B BUAE NPAMON NIMHUM C NOCTOSAHHLIM OTpULUa-
TenbHbIM HAKIMOHOM.

YpaBHeHue MNaHxaHana MoXHO NPeACTaBUTh Kak

Py —p5 253
qg=0,00115Ed 12 10,5107, (11)

0,961
3.7, Ly,

rae p; — abconTHOE AaBneHNe Bbille MO NOTOKY, Ka;
P, — abComoTHOE AABIIEHNE HIKE MO NOTOKY, kla;
L — AnuHa, KMm;
— Ko3(pPpUUUEHT 9PDEKTUBHOCTHU:
= 1,0 Ana coBepLUEHHO HOBOM TPYObI;
= 0,95 ang xopowunx ycrioBui akcnayaTauuu;
0,92 ans 06bIYHbIX YCIOBMIA dKCMNyaTauum,
0,85 anda HebGnaronpuUsTHLIX YCNOBUIA 3KCNyaTauuu.

Ha npaktuke ypaBHeHue MNaHxaHana oObIYHO MCMONL3YIOT Ang TpybonposoAaos OONbLIOrO AnameTpa
[6onblue, yvem DN 250 (10 NPS)], 6onbioi annHbl (06bIMHO BbIPAXXEHHON B KMIIOMETpPAX, a He MeTpax), rae
yncno PenHonbaca HaxoauTCa Ha NPAMONMHENHOM yyacTke guarpammbl Myau. MoXXHO BUAETL, UTO HU ypaB-
HeHue YalmyTa, HU ypaBHEHUA [NaHxaHANa He ABNAKTCA «KOHCEPBATUBHbLIMY NOAXOAOM. Ecnn ncnonb3yior
ypaBHeHue YanmyTa, a uucno PeiiHonbaca cpegHee, TO 4eNCTBUTENbHbIN KO3hULMEHT TpeHus OyaeT Boilue
npeanonaraemoro (HaknoHHasa YacTb BbILUE FOPU3OHTaNbHON Ha Kpueon Myau) n AenCcTBUTENBHOE NageHue
JaBneHus OyaeT Bbille BbIYUCTEHHOTO.

Ecnu ncnonb3ytot ypasHeHue MNaHxaHana n yucno PeliHonbaca AeWCTBUTENBHO BENUKO (B YPaBHEHUN
npeanonaraeTcs, YTo Kpueasi kKoapduumneHTa TpeHsa NPOAOIKaET cnagaTb € yBenuveHnem Yncna PeriHonba-
ca 3a ropu3oHTanbHyl0 00nacTb KpMBOM), TO AEUCTBUMTENbLHOE 3HAYEHWEe najeHus AaBneHus Oyaer Bbille
BbIYMCIIEHHOTO.

5.4.3.4 YpasHenue LLnuyrnacca

[aHHOe ypaBHEeHMe UCNONb3YIOT AN IMHUIA C AaBneHnem, 6nmu3kumM kK atmocgepHomy. Ero BeiBOAAT npu
cneayoLwwmx AonyLweHnax B ypasHeHum (7):

mmmmm3
I

a) f= [1+ﬂ+1,18‘10*3diJ(ij T=289K:
d. 100

I
b) p, =103,4 kMa;
C) Ans waeanbHoro raza Z =1,0;
d) Ap<0,1 p,.
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Mpu 3TUX JONYLLEHUAX U €CNU NaAeHne AaBNEHNs BbipaxeHo B MNa, To ypasHeHue LLnuurnacca Moxer
ObITb BLIPAXEHO B CrieayioLwem Buae

h, -d®
q, =0,00108 I w1 . (12)
? d i1+ 2 (118.10%)d
o 1t d. +(’ ’ ) i
I
5.4.4 YpaBHeHue CKOPOCTH rasa
CKOpPOCTb ra3a BblYUCAAIOT C NOMOLLLIO CreyoLEero BbIBEAEHHOI0 ypaBHEHUSA
131Z-q,-T
Vo=, (13)

rae p — paboyee naenexHue abconoTHoe, kMa.

5.4.5 TpybonpoBoa komnpeccopa

Pa3mepbl TpybonpoBoga NOPLIHEBOIO U LEHTPOOEXKHOTO koMNpeccopa onpeAensoT Tak, YTobbl cBeCTU
K MMHMMYMY Nynbcauuio, BUGpaumio u wym. TpebyloTca UHKEHEPHbIE UCCNeA0BaHUs AN KaXA0ro KOHKpET-
HOro cny4asi Bbibopa 4onyCTMMbIX CKOPOCTEN.

MpuMeyaHua

1 pu Ucnonb3oBaHUU ypaBHEHWIA TEHEHUSA ra3a ANs cTapbiX TPY6 Hanuune TBepAbIX OTNOXEHWIA, KOppo3uu, napa-
¢1Ha U T. A. MOTYT CYLLEECTBEHHO BMUATL Ha appeKTUBHOCTL TeueHus rasa.

2 bonee fetanbHas nHgopMauua No ApYruM SMNMpUYECKUM ypaBHeHUsAM npusefeHa B [11].

5.5 Kputepumn onpegeneHus pasmepoB Tpy6onpoBoaoB Ans AByX(pa3HbIX NOTOKOB
XKUAKoCTb/ras

5.5.1 Opo3uoHHaA CKOPOCTb

Pasmepbl HanopHbIX TPY6ONPOBOAOB, A0DLIYHLIX MAHM(ONbAOB, TEXHONOIMUYECKUX MPUEMHbBIX KOTMEK-
TOPOB U APYrux TpybonpoBOAOB, TPAHCMOPTUPYIOLLMX a3 U XUAKOCTb B AByX(ha3HOM MOTOKE, yCTAHABNUBAIOT
rnasHbIM 06pa3soM UCXoAA U3 CKOPOCTU NOTOKA. ONbIT NOKA3bLIBAET, UTO YMEHbLUEHNE TOSMLUWHBLI CTEHOK Npo-
MCXOAMT B pesynbraTe npouecca KOppo3rMOHHON 3po3unu. ITOT Npouecc yckopsieTcst Npu 60NbLUMX CKOPOCTAX
cnionaa, npyu HanUuUU NECKa, KOPPOIUOHHLIX NpUMecen, Taknx kak CO, u H,S, u npu Hanuuuu UTUHIOB,
TaKNX KaK KOneHa, KoTopble U3MEHSIIOT HanpaBneHue NoToka.

Ecnun oTcyTCTBYET KOHKPETHasi uHchopmauus 06 3p03uOHHBLIX/KOPPO3UIHBIX CBOWCTBaX chnionaa, To ans
onpeaeneHnsa «3P03MOHHON CKOPOCTUY» UCMONb3YIOT NPUBEAEHHBIN HKEe noaxod. OnpeaeneHne 3po3noHHON
CKOpPOCTM OCHOBAHO Ha UCMOMIb30BaHWUU YNPOLLEHHON MOAENN, B KOTOPOM HE Y4MTbIBAIOT Hanuuue necka u
apyrue paktopbl (Hanpumep, coaepxanun CO,, Ho8 1 ximopuaos).

MpuMedaHne — YnpolleHHbIA Nogxod, NpuBedeHHbIR B 5.5.1, nucnonb3ayer aMnupuyeckyto popmyny U 06b4HO
npuBOoAUT K KOHcepBaTI/IBHOI7I OoLeHKe npefenbHbIX 3HaueHui CKOPOCTHU. O,qHaKO ONbIT NOKa3bIBaET, YTO A4NA MHOMUX yCrno-
BWIA 3TN NpefesibHble 3Ha4YeHNUS MOTYT BbITb CIIULLKOM KOHCEpBaTUBHLIMU. Op0o3us 1 cBA3aHHasi C Hell 9PO3UOHHAasi KOpPo-
3UA CO34akoT Cepbe3Hble I'IpO6J'IEMbI CO MHOrMMU NepeMeHHbIMU, BKINtoYaa reOMeTpuio Te4eHUs, TN MaTepuana, CBOMCTBA
TBEpLOMN pasbl, CKOPOCTU rasa u XUAKOCTU, BA3KOCTb dritoufa, MNoTHOCTL U KOPPO3NOHHY akTUBHOCTb dntouga. B no-
crnepHee BpeMA ObIn Co34aH pAd KOMMNbHTEPHbLIX Mo,qene|7|, B KOTOPLIX 3TU NapaMeTPbl Y4UTbIBAKOTCA. Ot MoAaenu MoryT
MCnonb30BaTbCA B Ka4eCTBe anbrepHaTuBbl JaHHOMY Nogxoay.

CKOpOCTb, BbILLE KOTOPOII BO3MOXHA 9PO3Usl, MOXHO ONPEaEnuTh U3 CrIeAYIOLIEr0 SMMNMPUYECKOTO ypas-
HEHUA

Vg = ——= (14)

rae ¢ — SMNMpuUYecKkas KoHCTaHTa.
MpakTuka nokasbiBaeT, 4yTo Ans dnonaos 6e3 TBepaon dasbl 3HaYeHUs ¢ = 122 npu HeNpPepbIBHOW pa-
6oTe u ¢ =152 npu nepuoamyeckon paboTe AaKT KOHCEPBATUBHYIO OLEHKY. [ina dnongos 6e3 TBepaon dasbl
NpU YCNOBUW, YTO HE NPEABUANTCS KOPPO3Usi, KOPPO3UA KOHTPONMPYETCA MHIMOUTOPaMK UM UCNONB3YIOT KOp-
PO3UOHHO-CTOWKME CrnaBbl, 3Ha4YeHns 180 < ¢ < 245 MOryT UCNONb30BaTh AN HENPEPbLIBHOWM paboThbl U 3HAYe-
HuA ¢ < 300 ycnewHo UCnonb3yioT AnA nepuoauyeckon pabotel. ECnn npegycmarpuBatot nocTynnexHue Teep-
401 asbl, TO CKOpOCTU hronaa AOMKHbI ObITh 3HAYUTENBHO COKPALLEHbI. MICnonb3yloT apyrne 3Ha4YeHus ¢,
ecnu 910 ObIN0 NOATBEPXKAEHO CneLmanbHbIMU UCCNEA0BAHUAMN AN KOHKPETHLIX YCNOBWIA aKCNyaTauui.
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Mpu Hanuuum TBepAoi asbl U/MAM NPU HANUYMU KOPPO3WOHHBLIX NPUMECEN, a TaKkke ecnv UCMoSb3y-
l0TCA 3HaueHus c> 122 Ans HenpepbiBHOW pa6oTbl, NpesycMaTpuBaloT NpoBeAeHNe NeproAnYeckoil oLeHKM
TO/IWMHBI CTEHKM Tpy6. MpoekTMpoBaHue NGOl cucTemsl TPy6ONPOBOAOB, B KOTOPO NPOrHO3upyeTcsa npu-
CyTCTBUE TBepAoi hasbl, AO/MKHO NpeAycMaTpuBaTh YCTAaHOBKY /IOBYLIEK A/ NecKa, ryXuX TPOWHUKOB Wm
T-06pasHbiX 3ariywek (CM. pUCYHOK 4) U Hannume NPSMOSIMHEHbIX YYacTKOB A/IMHON He MeHee 1 M Huxe
BbIXOAHbIX OTBEPCTMIA WITYLLEPOB.

1— Bnyck; 2 — BbINYCK; 3 — CKOM/IEHNE TBEPAbIX YacTUL,; 4 — cBapHasi Mpobka Win 3arsiyLuka

PucyHok 4 — T-o6pasHas 3arnywka

5.5.2 TlnoTHOCTb
MNOTHOCTb CMECH XMNAKOCTb/ra3 BbIYMCASIOT U3 CNeAYOLWero ypaBHeHns

28833d w+3722Rm p

pT = , 15
m 28,82p + 10,68R W +Z

roe p — ab6conTHoe paboyee aaBnexue, kMa.
Ecnu ve onpegeneHo, BbIYUCAAIT MAHUMASbHYIO TpebyeMyto naouiajb NoNnepeyHoro cevyeHns ansa Toro,
4yTO6bI N3bexatb NIONAHON 3PO3nNN, U3 CEAYIOLLero ypaBHeHus

A 277,6 +(103Z-R-T/P) (16)

e

rae A — MuHumManbHas Tpebyemas nnowafb NONEepeyHOro CevyeHus NoToka Ha eAWHWYHbIA 06beMHbI pac-
xoA4, MM2/m3/u.

5.5.3 MuHumanbHaa CKopocTb

Ans MuHMMKU3auMn 3aKynopuBaHua cenapaunoHHOro o6opyfoBaHna Mo BO3MOXHOCTW 3HaYeHWe MWUHU-
ManbHON CKOPOCTW B ABYX(a3HbIX NMUHUAX AO/MKHO ObiTb 0KOMO 3 M/C. OTO OCOOGEHHO BaXHO ANA ANUHHbLIX
NVMHWI C MEHSIOLWUMCS YPOBHEM.

5.5.4 TapgeHve gaBneHus

MageHne paBnexHve B ABYX(ha3HOM NOTOKe B CUCTEME CTas/lbHbIX TPYO6ONPOBOAOB OLEHUBAOT C NOMO-
b YyNPOLLEHHOTO ypaBHeHus [lapcu [11], nmerowero Bua,

625300092 f
Ap (17)
b *Pm

rge pt paccuutbiBaloT no dopmyne (15).
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Mcnons3oBaHWe JaHHOTO ypaBHEHMSA orpaHudmBaloT nageHuemM gasnenus 1o 10 %, Tak kak B NpoOTMB-
HOM Crny4Yae BO3HWMKAIOT NMOrPeLUHOCTU U3-3a U3MEHEHUS MITOTHOCTH.
Ecnu cpegHee 3HayeHune koadpduumerTa f oueHuBaetca kak 0,015, To 970 ypaBHEHUE NPUHUMAET BUA,

9379592
T 45,
di ‘pm
3HauveHune qm BbIMMCNAOT C NCNONb30OBaHMEM cneayloLwero ypaBHeHus
W =129g,d, +1000q; o . (18)
MpumevyaHue — [lageHune faBneHUs, BoIYMCIEHHOE MO 3TON POpMyne, SBMAETCS TONBKO OLEHOUHBIM.

5.6 TonwuHa CTEeHKU TPYObI

5.6.1 TonwuHy cTeHku Tpybbl, Tpebyemyto Ans KOHKPETHLIX YCMOBMWIA 3KcnnyaTtauum Tpybonposoaa,
onpefensioT BHYTPEHHUM paboyum gaBrneHnem, TemnepaTypoil M AONYCTUMbIM OKPYXHbIM HanpsKeHueM
Ans BbiGpaHHoro matepuana. CooTBETCTBYIOLLME NPU3HAHHbIE CTaHAAPTbI MO U3TrOTOBNEHUIO TPYO AonycKatoT
YMEHbLUEHNEe HOMUHAIBbHOW TOMLUMHLI CTEHKM TPYObl HA BENMUYMHY 3aBOACKOrO LOMyCKa Ha TOMLUMHY CTEH-
Kn TpyObl. OGbIMHO ANs TPY6 U3 yrmepoaucTon CTanu pekoMeHAYeTCs MPUMEHATb MUHUMATbHBIA JONYCK Ha
KOpPPO3uNI0/MEXaHUYECKYIO MPOYHOCTL, PaBHbIN 1,25 MM. ECrin CKOPOCTb KOPPO3UKU MOXKHO NPeayCMOTPETb, TO
crnegyeT nonb30BaTbCA BbIYMCIIEHHBIM AOMYCKOM Ha KOPPO3ULO.

5.6.2 TpOEKTHYIO TOMLMHY C YH4ETOM JaBneHus, Tpedyemyto Anst KOHKPETHbLIX YCIOBMIA SKCNyarauuu u
cooTeeTCTBYOLY0 ASME B31.3, BLIMUCISIOT U3 NPUBEAEHHOTO HUXKE YPaBHEHUS

pi -D,

t= ° , 19
20(100S -E+0,1p, -Y) (19)

roe E — koadpduuMeHT npoAonbHOr0 CBApPHOIO LUOBHOMO coeauHeHust (E AOMmKeH COOTBETCTBOBATb

ASME B31.3):

E = 1,00 anga 6ecLuoBHbIX TpyO;

E 0,85 ana ERW 1py6;

Y — TemneparypHbiii k0apduumeHT (0,4 ANsS ayCTEHUTHBIX UK APYTUX NNACTUYHLIX MaTepUanos Npu
482 °C v Hmxe) npu t < D,/6. (3Ha4eHne Y BOMKHO COOTBETCTBOBATL TpebosaHuam ASME B31.3
ANst NPOEKTUPOBAHUSA NPAMONUHENHON TPYObl NOA BHYTPEHHUM [1ABNEHNEM);

S — [onycTUMOoe HanpsxeHue, KoTOpoe A0MKHO cooTBeTcTBOBaTh ASME B31.3, H/mM2.

MpuMevyaHune — t— MUHUMarnbHas TOMLLUMHA CTeHKKU 6e3 ydeTa fonycka Ha KOpPO3Uto/MEXaHUYECKyo NPpoY-
HOCTb, AONYCKa Ha pe3bby 1 Aonycka uarotoButens Ha npokart (5.6.3).

5.6.3 TpeGyemyi0 MUHUMATIbHYIO PACYETHYIO TONLWUHY CTEHKMN TPYObl BLIMUCHISIIOT U3 CREAYIOWEro ypas-
HeHus

¢ t+C,

>
nom = (m)
1_ —_—
100

rae C, — CymmMa [10MyCKOB Ha KOPPO3MIO, MEXaHNYECKYI0 NPOYHOCTbL U pe3b0y, MM.

5.6.4 lNpaBuna no gonyckam Ha KOPPO3UIO cneayiowme:

- nerkue/ymepeHHble ycnosusa akcnnyarauum: 1,0; 1,25 unu 1,5 mm;

- YMepeHHble/TsKenble ycrnosus akcnnyarauum: 3,0 Mm.

5.6.5 MakcumanbHO fonyctuMble pabouue aaBneHus Ans 60MnbLIMHCTBA HOMUHAMNbHLIX 3HAYEHUI TON-
LWMHbI CTEHKM ¢ paamepamm ot DN 50 (2 NPS) no DN 600 (24 NPS) npueaeHbl B Tabnuue 5 ana 6ecLioBHOM
Tpy6ul Mapku B no [4] ¢ gonyckamu 1,25 MM Ha KOppPO3MiO/MEXaHUYECKYIO NPOYHOCTL U MUHYCOBBLIM NPOU3-
BOACTBEHHbLIM A0NnyckoM 12,5 % Ha TonwuHy cteHku. MakcumanbHble pabouve faBneHus, NPUBEAEHHbIE B
Tabnuue 5, Gbinu paccyMTaHbl C MCMNOML30BaHUEM ypaBHeHuii (19) u (20) Ans 3Havenwit t < D, /6. Ucnonkays
tom Y3 Ta0NUUBI 5 1 npumeHnan ypasHeHue (20), NonNy4nUm f ¢ yHeToM AaBMEHUS; ITO 3HAYEHUE UCNONb3YETCA
B ypasHeHun (19) Ans HaxoXaeHus p;, T. €. MakCMManbHO A0oNyCTMMOro paboyero Aasnexus. [na sHaveHun
t> D,/6 pomkHO Mcnonb3oBaTLCcs ypasHenue Jlame B coorsercTeum ¢ ASME B31.3. B Tabnuue 5 yuutbiBaior
TONbKO BHYTPEHHUE [aBMNeHUst U Temneparypbl. TpebyeTca yBenuyeHue TONLWMHbLI CTEHKU B Crydyae 3Hauu-
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TENbHbIX MEXAHNUYECKUX U TEPMUYECKUX HanpshkeHUn. MakcumansHO gonyctumoe paboyee gasneHue Tpyo-
HOV 0OBA3KM N3 HEpPXaBeIoLLel CTasnm BbIMUCASAIOT NPU NOMOLUM ypaBHeHUs (19) ¢ HyNeBbIMU AONYCKaMK Ha
KOPPO3nI0/MEXaHNYECKOE BO3AENCTBUE.

5.6.6 ToHKOCTEHHbIe TPYObl Manoro Auamerpa nofBepXeHbl paspyLUeHUsaM us-3a Bubpauun u/unu kop-
posun. MNpu pabote npu Hanu4um yrnesogopoga Hunnenu pasmepom DN 20 (3/4 NPS) unu meHbLUe AOMKHbI
UMeTb Tunopasmep He meHee 80. MONHOCTLIO pe3bBOBbIE HUMMENW HE UCNONb3YIOT.

5.6.7 Ocoboe BHUMaHWe yaensioT TOHKOCTEHHbIM TPYOONpoBOgaM, HAaNPUMEP U3 HepXaBetowwen cra-
m, B ycnosusax subpaumu, 4Tobbl NPeaoTBPaTUTb UX YCTANOCTHLIE NOBPEXAEHUS.

Tabnunua 5 — MakcumansHo gonyctumble paboune faeneHus ana TpyGHoi 06Ba3ku nnatgopmel, GecluoBHas
Tpy6a Mapkn B no [4] (3HaueHUs HanpsbkeHuid cooTBeTcTBYHOT ASME B31.3)

[vanasoH Temnepatyp, °C
NPS, 'Eg‘{;‘g;”" Horhg?-lﬁ;l::aﬂ :';’;":"A';i c"(f:;ﬂ Tuno- | -20—2042 | 205—260 | 261—315 | 316—343
Ao MM CT'I\EAT;(M’ K/ knaco | PASMEP MaKcuMansHo AonyCT“v’llnlfloe paBoyee AaBneHue,
a
5,54 7,48 XS 80 17,166 16,221 14,848 14,586
2 60,3 8,74 11,10 — 160 31,848 30,097 27,545 27,069
11,07 13,45 XXS — 43,345 40,959 37,49 36,841
7,01 11,41 XS 80 19,407 18,345 16,786 16,497
9,53 14,90 — 160 28,924 27,331 25,021 24,586
2 780 14,02 20,41 XXS — 47,241 44 641 40,862 40,152
19,05 25,33 — — 67,393 69,486 59,483 58,455
7,62 15,25 XS 80 17,607 16,634 15,228 14,966
3 88,9 11,13 21,30 — 160 28,434 26,869 24,593 24,166
15,24 27,65 XXS — 42 39,690 36,331 35,697
6,02 16,07 STD 40 9,924 9,379 8586 | 8,434
8,56 2231 XS 80 15,697 14,834 13,579 13,338
4 114,3 11,13 28,30 — 120 21,717 20,524 18,786 18,455
13,49 33,53 — 160 27,441 25,931 23,738 23,324
17,12 41,02 XXS — 36,6 34579 | 31662 | 31,11
7,11 28,26 STD 40 8,317 7,855 7,193 7,069
10,97 42 56 XS 80 13,441 1,344 12,303 12,09
6 168,3 14,27 54,20 — 120 19,428 18,366 16,807 16,617
18,26 67,55 — 160 25,862 24,503 22,428 22,041
21,95 79,18 XXS — 32,138 30,372 27,8 23,717
7,04 36,76 — 30 6,262 5917 5,421 5,324
8,18 4253 STD 40 7,572 7,159 6,552 6,441
10,31 53,07 — 60 10,048 9497 8,69 8,538
12,70 6463 XS 80 12,855 | 12152 | 11,117 | 10,924
8 2191 15,09 75,79 — 100 15,710 14,848 13,586 13,351
18,26 90,43 — 120 19,572 18,497 16,931 16,641
20,620 100,88 — 140 22503 | 21260 | 19469 | 19,131
22,20b 107,87 XXS — 24517 | 23166 | 21207 | 20,841
23,01 111,18 — 160 25,517 24,11 22,069 21,690
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lpodomxeHue mabnuupi 5

[OvanasoH TemnepaTtyp, °C
HapyXHblIiA HomuHarkHas HomuHanbe- Mac-
NPS, Py TONLMHa . Twuno- —-29—2042 205—260 | 261—315 | 316—343
N avametp, Hada mMacca, COBbIN
OtorMm CTEHKM, / pasmep
MM MM Kr'm Knacce MakcumarnbsHo gonyctumoe paboyee aaBreHue,
Mla
6,35 41,77 — 20 4,386 4145 3,793 3,731
7,09 46,47 — — 5,055 4779 4372 4297
7,80 51,00 — 30 5,703 5,386 4,931 4,848
9,27 60,29 STD 40 7,055 6,669 6,103 5,993
10 2730 12,70 81,54 XS 60 10,241 9,675 8,855 8,703
’ 15,09 95,84 — 80 12,490 11,807 10,807 10,621
18,26 114,74 — 100 15,531 14,676 13,434 13,2
21,44b 132,85 — 120 18,621 17,6 16,11 15,828
25,40b 154,96 XXS 140 22,559 21,317 19,51 19,172
28,58b 172,11 — 160 25,772 23,452 22,290 21,903
6,35 4972 — 20 3,690 3,49 3,193 3,138
8,38 65,20 — 30 5,241 4 959 4 538 4 455
9,52 73,82 STD — 6,124 5,786 5,297 5,207
10,31 79,74 — 40 6,731 6,366 5,828 5724
12,70 97,44 XS — 8,593 8,117 7,434 7,303
12 323,8 14,27 108,96 — 60 9,828 9,29 8,503 8,359
17,48 132,01 — 80 12,372 11,69 10,703 10,517
21,44b 159,66 — 100 15,572 14,71 13,469 13,234
25,40b 186,75 XXS 120 18,828 17,786 16,283 16
28,58b 207,87 — 140 21,476 20,297 18,579 18,255
33,32b 238,60 — 160 25517 24 11 22,069 21,69
6,35 54,68 — 10 3,359 3,172 2,903 2,855
7,92 67,94 — 20 4,448 4207 3,848 3,786
9,52 81,28 STD 30 5,566 5,262 4814 4731
11,13 94 .49 — 40 6,697 6,324 5,793 5,69
12,70 107,38 XS — 7,807 7,379 6,752 6,634
14 355,6 15,09 126,51 — 60 9,510 8,986 8,228 8,083
19,05 158,08 — 80 12,372 11,697 10,703 10,517
23,83 194,90 — 100 15,890 15,014 13,745 13,503
27,79b 224,36 — 120 18,855 17,821 16,31 16,028
31,75b 253,31 — 140 21,869 20,669 18,917 18,593
35,71b 281,49 — 160 24 938 23,566 21,572 21,2
6,35 62,63 — 10 2,931 2,772 2,538 2,497
16 406.4 7,92 77,86 — 20 3,890 3,676 3,366 3,303
’ 9,52 93,21 STD 30 4,862 4 593 4207 4131
12,70 123,29 XS 40 6,814 6,441 5,897 5,793
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OkonyaHue mabnuupi 5

Avanason TemnepaTyp, °C
nps, | HapyxHeii Ho::;?ﬁﬂ::aﬂ HomuHans- | Mac- | g, | 59 o042 | 205—260 | 261—315 | 316—343
iofm | AameTp, CTeHKM, Has macca, | coswi | ol
MM MM Kr/m knacce MakcumansHo AonyCT“v;Inlflc;e paGoyee faaBneHue,
16,66 160,72 — 60 9,276 8,766 8,028 7,883
21,41P 203,88 — 80 12,276 11,6 10,621 10,434
16 406,4 26,190 245,55 — 100 15,345 14,503 13,276 13,041
30,04b 287,21 — 120 18,448 | 17434 | 15959 | 15,683
36,50P 333,35 — 140 22,152 20,938 19,165 18,834
6,35 70,59 — 10 2,607 2,462 2,255 2,214
7,92 87,79 — 20 3,455 3,262 2,986 2,931
9,52 105,14 STD — 4,317 4,076 3,731 3,669
1,13 122,36 XS 30 5,186 4,897 4,483 4,407
12,70 139,19 — — 6,041 5,71 5,228 5,138
18 4012 14,27 155,91 — 40 6,903 6,524 5,972 5,869
18,24 197,93 — 60 9,097 8,593 7,869 7,731
23,80P 254,48 — 80 12,214 11,545 10,566 10,386
29,36 309,54 — 100 15,393 14,545 13,317 13,083
34 11P 355,67 — 120 18,152 17,152 15,703 15,428
6,35 78,56 — 10 2,343 2,214 2,027 1,991
9,52 117,03 STD 20 3,876 3,683 3,353 3,295
12,70 155,13 X8 30 5,428 5,129 4,695 4613
0 508 15,06 183,08 — 40 6,588 6,226 5,699 5,6
20,62 247,84 — 60 9,353 8,838 8,090 7,95
26,19 311,19 — 80 12,166 11,497 10,524 10,341
32,54 381,55 — 100 15,429 14,58 13,346 13,115
38,10 441,52 — 120 18,335 17,327 15,86 15,585
6,35 94 47 — 10 1,950 1,843 1,687 1,658
9,52 140,89 STD 20 3,224 3,047 2789 2,74
12,70 186,95 XS — 4,511 4,263 3,902 3,834
14,27 209,51 — 30 5,150 4.867 4,455 4,378
24 609,6 17,48 255,25 — 40 6,464 6,109 5,591 5,494
24,61 355,04 — 60 9,418 8,9 8,147 8,005
30,96 441,80 — 80 12,091 11,426 1,059 10,277
38,88 547,23 — 100 15,482 14,630 13,392 13,160
46,02 639,62 — 120 18,595 17,572 16,084 15,805
aCm. 514

b Co Bcex cBapHBIX LLBOB, TOMLLMHA CTEHOK KOTOPLIX 6oriee 19 MM, A0MKHBI GbITb CHATLI HANPSHKEHNS.

NMpumevaHne — Bkniovaer gonyck 1,25 MM Ha Koppoauto/MexaHUYECKyHo NPOMHOCTL M BKIOYAeT oTpula-
TenbHbIA gonyck 12,5 % HoMUHaNBHON TOMLLMHEI CTEHOK (A0MYCK M3roToBUTENS) ANA TPYD M (OUTUHIOB,
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5.7 CoeanHeHun

5.7.1 Tunbl coeguHeHun TpyO

OOLLENPUHATBIE TUMBI COEANHEHUI TPYO BKNIOYAIOT COeAMHEHUs], CBapEHHbIE BCThIK, pacTpybHble cBap-
Hbl€ COEAMHEHUS U COEMHEHUs C pe3bbon u MydTol. MpuBeaeHHbIE HWKe NpaBuna onpeaensior, koraa
cnefyeT UCNnosb30BaTb KOHKPETHLIA TUM COEANHEHUS.

5.7.2 YrnesogopoaHbie TpyoonpoBoabl

JomKHbI UCMONb30BaTb COEAUHEHUS, CBAPEHHbIE BCThIK.

Tpy6bl gnamerpom = DN 50 (2 NPS) ceapuBaloT BCTbIK.

Tpy6bl anamerpom < DN 40 (1 1/2 NPS) MOryT umeTb pacTpyGHble CBapHble COEAUHEHUS.

PacTtpybOHble cBapHble COEAMHEHMUS HE UCMONBb3YIOT TaM, [Ae €CTb:

a) pUCK CUNBHOTO KOPPO3MOHHOTO PaCTPECKUBAHUA UIN

b) cunbHas mexaHu4veckas Bubpauus.

TpyGonpoBoabl BCEX pa3mMepoB ANl pacyeTHbLIX AaBnenuii knacca 600 no ASME u Bbille CBapuBaioT
BCThbIK.

HaknaHble dnaHLbl MOTryT MCMOMb30BaTLCA NULLL ANA HELUUKAUYECKOTO pexxuma paboTbl U Npu OTCyT-
CTBUU yAapHoOW Harpy3ku ana knacca 300 no ASME u Huxe.

5.7.3 Tpy6onpoBoabl MHXEHEPHbIX KOMMYHUKaLUKUN (He paGoTalowme ¢ Napom)

Tpy6onpoBoAbl MHXEHEPHbIX KOMMYHMKALWMI N0 AaBNIEHUEM C HOMUHANbHbIM pa3mepom TPyObl = DN 80
(3 NPS) cBapuBaloTt BCTbIK.

5.7.4 TpybHble cucTeMbl C pe3b6OBLIMU COeQUHEHUAMMN

Pe3bboBble coeuHeHuss Tpyd U (PUTMHIOB MEHee HaaeXHbl, YeM COEAUHEHUS BCTbIK U pacTpybHble
CBapHble COEAUHEHNS, N JOMKHbI UCMONb30BaTLCA B Cly4Yae, ecnu:

a) dniona He BOCNaMEHSIEM, HE TOKCUYEH U HE BbI3bIBAET 3PO3UIO;

b) pexum paboTbl He ABASIETCA LUKIINYECKUM U MeXaHu4eckue Bubpaumm HeaHauuTernbHb;

C) pacyeTHoe aaeneHue Huwxe 2 MlMa (maHomeTpudeckoe);

d) pacyeTHasa TemnepaTtypa HaxoA4MTCA B Auana3oHe oT MuHyc 29 Ao nntoc 200 °C.

Korga HEBO3MOXHO COOTBETCTBOBATb NEPEYUCNIEHHBIM BhiLLE TpeGoBaHMAM, 0COGEHHO Npu noacoeau-
HEHWM K 000PYA0BAHMIO UMM N3MEPUTENBHBIM NpUGopam, TOraa NPOBOAAT OLIEHKY pPUCKa METOAA COEUHEHUA
C Lenbio OLEHKW ONacHOCTU ANsl BCEro nepcoHana, a TaKke nospexaeHus obopyanosaHus. Pe3bba aomkHa
ObITb KOHUYECKOM, KOHLEHTPUYHOM € TpyBoii, C rmaakoi Hape3koli u 6e3 3ayceHuUeB. BHyTpeHHWe noBepxHo-
cTn Tpy6 BCEX Pe3b6OBbIX COEAUHEHMUIA, BLINOMHSEMbIX HA MECTE, Pa33€HKYIOT.

Oco60e BHMMaHUE yaensioT CXeme pasmeLleHns TpybonpoBoaoB ¢ pe3ab6OBbIMU COEAMHEHUSIMU, KOTO-
pas rapaHTUpYeT OTCYTCTBUE M3BbITOMHOIM Harpy3ku Ha COEAMHEHUs, a TakxKe UCKIIoYaeT BO3MOXHOCTb pas-
BMHYMBaHWUA TPYO B Npouecce 3KenyarTaumu.

Bonee noapoGHy0 MHpOpMAaLMIo 0 pe3b00BbLIX COEAUHEHUSAX MOXHO HaWTK B [15] unu [16] u o pe3b6o-
BbIX CMaskax — B [17].

5.8 PacwupeHue n ru6kocTb

5.8.1 Cucrembl TPy6ONPOBOAOB NOABEPKEHLI MHOTMM TUMAM Harpy3ok. B Lenom npu yyeTe HanpshKeHuii
B aHanuse rubkocTu cucTemMbl TPyOONPOBOAOB CYLLUECTBEHHOE BIUSIHAE OKA3bIBAKOT crieaytoLume hakTopsl:

a) AaBMneHUe n ero U3MeHeHue;

b) macca Tpy6, UTHUHIOB, KnanaHoB, corouga U M3onNALuK;

C) TENNOBOE PaCLUMPEHUE UNK CXATUE, BbI3BAHHOE TEXHONMOrMYECKUMU YCNOBUSAMM, LIUKIIMYECKUM BO3-
AEeNCTBUEM TEMNEPATYPbI, BEHTUNALMN U U3MEHEHUSMW YCIIOBUI OKPYXAIOLLEW cpeabl;

d) BHELHMWE Harpy3ku Unm JMHaMu4eckoe BO3LENCTBUE, TAKOE Kak rMApaBnuyeckuil yaap, BeTep, Cunsbl
peakuun Npu HarHeTaHum, Bubpaumsa u seMmnerpsiceHne. B HeKOTOpbIX Criy4asix MoxeT noTpeboBaTbca aHanus
BO34EWCTBMA B3pbIBA N3-3a U3OLITOYHOIO AaBNEHMUS,

€) Harpysku Ha TepMUHanax v nepeMeLLeHus], a Takke Apyrue OrpaHMYeHmns B cucteme TpybonpoBOAOB.

CucteMbl TPy6ONpPOBOAOB AOMKHbI ObiTh 4OCTATOMHO MMGKMMU ANs TOro, YToObI rapaHTMpPOBaTb OTCYT-
CTBME Te4u, AedopMaLuin, pa3pyLUeHUA, a TaKkxke Neperpysku KnanaHos U NOAKIOYEHHOro YyBCTBUTENLHOIO K
HanpskeHMsM 060pyA0BaHUs, HarNpuMep pesepeyapoB, KOMNPECCOPOB U TYPOUH.

AHanua rmbkoctu cuctem TpybonpoBOAOB U pacyHeT Harpy3oK NPOBOAAT B COOTBETCTBUU C KPUTEPUAMM
ASME B31.3.

5.8.2 HeobxoanMO NpoOBECTU TUNOBON aHanNU3 HanNPSHKEHWA, €CrN HEe BLINOMHAIOTCA NepedYnCrieHHbIe
HUXe NpuBNMKeHHbIE KpUTEPUU, HE COOTBETCTBYIOLLIME ASME B31.3.
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TpyGonpoBoaHas cucrema ¢ Tpybamm 04MHAKOBOIO pasmepa, uMeloLlasa He bonee aByx Tovek dmkca-
UUM U HE UMeEeIoLLas HU OAHOTO NMPOMEXYTOYHOIO OrPaHUYUTENS ABWKEHUS, JOIDKHA COOTBETCTBOBATL IMMU-
pPU4ECKOMY BbIPAXKEHMIO

D .
oY <2083, 1)
(L-v)
A€ y — pesynbTUPYIOLLAs BCEX HaNpsbKeHWit AedopMaLmMmn, KOTOPbIe KOMINEHCUPYIOT CUCTeMOii Tpy6onpo-

BOAOB, MM.

OpaHako He NoATBEPXKAAETCS, YTO HEPABEHCTBO (21) AAET TOYHbIE UMM MOCTOSIHHO KOHCEPBATUBHbLIE pe-
3ynbTaThl. 3TO BbIPAXKEHUE HE NPUMEHUMO K CUCTEMAM, KOTOPbIE PA0OTAIOT B TSXKENbIX LIMKITMYECKUX YCIOBU-
AX. JlaHHOe ypaBHEHME UCMOMNb3YIOT C OCTOPOXHOCTLIO B Criyyasx KOH(urypaumii, coaepxalumx, Hanpumep,
HeoauHakoBble U-koneHa (L/U > 2,5) unu noutu npssMOnuHenHble «3yb4yarbie» OTBOAbLI NGO TOHKOCTEHHbIE
Tpy6bl 6onbLuoro guamerpa (K0aPPULIMEHT MHTEHCUBHOCTU HANPSDKEHUI § > 5 N COOTBETCTBYET TpebOBaHMAM
AnA Ko3hULIMEHTOB UHTEHCMBHOCTU HaNPSXeHUM, ykasanHbiM B ASME B31.3), a Takke B cnyyasx, koraa
BHeLWHue aedopmauuu (B HanpasneHWu, OTAUYHOM OT HaNPaBleHUA NPAMON, COEAUHSAIOLLEN aHKEPHbIE TOY-
KW) CyLLECTBEHHO YBENUUUBAIOT 00L1yIo aechopmaumio. [laxke ecnu aAnsi cucremMbl TpybonpoBoA0B cripaBeanu-
BO HEPABEHCTBO (21), TO HE rApaHTUPOBAHO, YTO KOHEYHbIE peakuumu GyayT npUuemMnemMo MarnbiMu.

5.8.3 B coorBerctBun ¢ ASME B31.3 He TpebyeTca npoBeaeHusa (popmManbHOro aHanm3a HanpsbkeHun
AN CUCTEM, KOTOPbIE YAOBIETBOPAIOT OAHOMY U3 CREAYIOLLUX KPUTEPUEB:

a) cucremMa sBnseTca Konuen OyHKUMOHUPYIOLLEH YCTAHOBKM UNWU 3aMeLLaeT CUCTEMY, YAOBIETBOPU-
TeNbHO 3apeKOMEHA0BABLUYIO Ce0S Ha NpaKkTUKe;

b) cucrtema MoxeT ObiTb NPU3HAHA NPUFOAHON HA OCHOBE CPaBHEHMUS C pe3ynbrataMmu aHanu3a aHano-
TMYHBIX CUCTEM.

5.8.4 MepemelueHus Tpy6 MOryT ObiTb KOMMEHCUPOBAHLI TEMMEPATYPHLIMKU TPYOHBIMU KOMNEHcaTopa-
MU (BKMOYasA neTneBble KoMneHcatopbl, U-, L- u Z-o6pasHbie TpybonpoBoabl), BEPTNIOXHLIMA COeAUHEHU-
SIMU UIMU CUITbPOHHBLIMU KOMIMEHCATOPaMK, NPUMEHEHUE KOTOPbIX AOIMKHO COOTBETCTBOBATH TpebOBaHUSIM
HaUMOHAanbHbIX CTAHAAPTOB. MpPUMEHEeHne TeMnepaTypHbIX KOMMEHCATOPOB AOIPKHO ObITh LIenecoo6pasHbiM.
Ecnu ¢ npakTM4eCKOW TOYKM 3PEHUST MCMONIb30BAaTk TEMNEpATypHbIe TPYOHbIE KOMNEHCATOPLI HE athdeKTuB-
HO, TO UCMOMb3YIOT BEPTIIOKHLIE COeAUHEHUS. BepTnioXKHble COeANHEHUS MOTYT AaBaTtb TeYb, U OHU TpebyioT
Hagnexallero TexHm4eckoro obcnyxumaHus. CUnbOHHbIE KOMNEHCATOPbI MOTYT GbITb NOBPEXAEHLI NPU He-
NpaBUIILHON YCTaHOBKE, MOSTOMY U3GeratoT nx Mcnosib3oBaHus. OaHako cuNb(MOHHLIE KOMNEHCATOPLI YacTo
UCMONb3YIOT B CUCTEMAX OTBOAA BbIXIOMHbIX ra30B ABUraTeENeNn U B ApYrmx cucTeMax MHXEHEPHbIX KOMMYHU-
Kauui HM3KOro AaBreHUs.

5.9 lNMpaBuna sanycka

Bce nuHum BcacbiBaHWsS HACOCOB U KOMMPECCOPOB AOMKHbI BbITb YKOMMNEKTOBAHbI BPEMEHHBIMM MYCKO-
BbIMW BOPOHKOOOpPasHbIiMK counsTpamu. GUnsTpbl, BOPOHKM KOTOPLIX HAaNpaBnaioT BBEPX MO NOTOKY, pacnona-
ratoT Kak MOXHO Bnuke K BXOAHbIM briaHLaM C y4eToM TOro, YTO BNOCNEACTBUM STU punbTpbl ByayT yaaneHs!.
WHoraa ansa yaanenus punstpoB TpebyeTca KOMMMEKT CbeMHbIX hnaHueB. Bo Bpemsa nycka KOHTPONUPYIOT
3anonHeHne pUNLTPOB U YAANSIOT UX, Kak TONMbKO OTNOXeHue ocaaka Gonee He HaGnogatot. [Npu BeiGope
GuneTpoB 1 B paboTe ¢ HUMKU HeoBxoaMMa akKypaTHOCTb Ansi npeaoTepalleHust npobnem ¢ NPSH. Pacomva-
TPUBAKOT TaKkKe LenecoobpasHOCTb YCTaHOBKM HeBOMbLUKMX KranaHoB AMs rMApOCTaT4ecKoro MCMbITAHMS,
NPOAYBKU, CIIMBA U OYUCTKU.

6 BbiGop knanaHoB

6.1 OOwune nonoxeHus

6.1.1 B o6opyaoBaHuu aKcnayaTauMoHHbIX NnaTtdhopM UCMONL3YIOT Takue TUMbl KranaHoB, Kak Lwapo-
Bbl€, 3aABWXKKU, NPOOKOBbIE, AUCKOBLIE 3aTBOPbLI, 3aMOPHLIE, MEMOPAaHHLIE, UTONEYATLIE U PETYNUPYIOLIME.
Jaree kpaTko onucaHbl npeuMyLiecTBa, HeA0CTaTKM U OCOBEHHOCTU KOHCTPYKLMW BCEX 3TUX TMMOB Knana-
HOB. B nocneayouwmx pasgenax Ha OCHOBE AAHHOrO aHanusa npuBeAeHbl KOHKPETHbIe pekoMeHAauuun no
MCNonb30BaHMO KOHKPETHbIX TUMOB KNnanaHoB. B kaTtanorax knanaHoB OMWUCbIBAlOT OCHOBHblE 0COBEHHOCTH
KOHCTPYKUMU Pa3fiMYHbIX TUNOB KnanaHoB U Marepuanos ANA UX U3roToOBIEHUA, NPUBOAAT HYEPTEXN U Q)OTO-
rpadmm 9TMX KrnanaHoB. KOHCTpyKUMSA KnanaHoB AOIMKHA YAOBMETBOPSATL TpebOBaHMAM COOTBETCTBYIOLLUX
HaLMOHAamNbHbIX 1 MEXAYHAPOAHbLIX CTAHAapTOB.
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6.1.2 o NpuUHATLIM NpaBunamM LapoBble W NPOOKOBLIE KNnanaHbl C PyYHbIM yrpaBlieHMeM CHabXaroT
PY4YHbIM PEAYKTOPOM ANS CreayoLwmux BUA0B:

- knacchbl ¢ 150 no 400 no ASME — DN 250 (10 NPS n Gonee);

- knacchbl ¢ 600 no 900 no ASME — DN 250 (6 NPS n 6onee);

- knaccbl 1500 u Bbie no ASME — DN 100 (4 NPS n 6onee).

W3-3a orpaHnyeHHOCTM MeCcTa Ha MOPCKUX NnaTdopmax n3beraror UCNoMb30BaHUSA YPE3MEPHO ATNUHHBIX
pbidaros (> 750 mm).

6.1.3 MexaHu3mpoBaHHbIMU NMPUBOAaMK 000PYAYIOT CreayoLwme KrnanaHbl:

a) BCe oTcekalowme KnanaHel;

b) BNyCKHbIE U BbIMYCKHbIE KIanaHbl LEHTPOBEXHbLIX KOMNPECCOPOB. OTU KNanaHbl JOMKHbI 3aKPbIBATb-
€5l aBTOMarM4eckun Npyu OCTaHOBE OCHOBHOIO ABUraTens;

C) OTBOASLLME, NPOAYBOYHbIE U APYrUME aBTOMaTUYECKME KnanaHbl,

d) knanaHbl cnegylwmnx pasMepoB (Mpy 4acToun akcnyaTayum):

- knacc 150 no ASME — DN 400 (16 NPS) u 6onee;

- knacchbl ¢ 300 no 400 no ASME — DN 300 (12 NPS) n 6onee;

- knaccbl ¢ 600 no 900 no ASME — DN 250 (10 NPS) n 6onee;

- knaccbl 1500 u Bbiwe no ASME — DN 200 (8 NPS) u 6onee.

6.2 Tunbl KNanaHoB

6.2.1 WapoBble KpaHbl

LLlapoBble KpaHbl NPUroAgHbl AN 6OMLLUMHCTBA TUMOB PYYHOTO ABYXMO3ULIMOHHOTO NEPEKIIOYEHNUS B TPY-
6onpoBoaax Ans yrnesogopoA0B MU AN UHXEHEPHbIX KOMMYHUKaLMIA, ecnu paboume TeMnepaTypbl Haxo-
AATCA B AnanasoHe ot MuHyc 29 fo nntoc 200 °C. NpuMeHeHune KrnanaHoB ¢ MArkMM ceiniom npu Temnepary-
pax cebiwwe 100 °C paccmarpusaloT OTAENBHO BBUAY HANUYMA TeMNEepPaTypPHbIX OrpaHUYeHnin 4N HEKOTOPbIX
maTtepuanoB MArkoro cegna. fina crnyyas abpasuBHbIX CPeA UM BbICOKUX TEMNEPATYP pacCMaTpuBaloT BO3-
MOXHOCTb MCMOMb30BaHWA LLAPOBbLIX KNanaHoB C METANMMYECKUM CEANOM, NPU 3TOM HY>XHO YYEeCTb, YTO pa-
604nii MOMEHT BpaLLEeHWUs NPU UCMNOMNb30BAHUN 3TUX KNanaHoB ByAeT YBENUYEH.

LLlapoBble KpaHbl BbIMYCKAKOTCA Kak B UCMONHEHWM C MIaBaloLLUM LLIAPOM, TaK U B UCMOMHEHUUN C Kpe-
nneHuneM Ha uancpe. KnanaHbl ¢ nnasawwyM LWAPOM UMEIOT BbICOKME MOMEHTbI BPALLEHMS U NPUBOAST K
OOMNbLUON Harpy3ke Ha Ceano u, CnefoBaTenbHO, HE NPUrOAHBLI ANSA CIyYaeB BbICOKMX AABNEHUIA U 60NbLUMX
ANaMeTpoB.

LLlapoBble kpaHbl 0GLIYHO HENPUIOAHbI 41151 UCMONb30BaHUA B Ka4eCTBE APOCCENs, T. K. CeAna u NoBepx-
HOCTM YNNOTHEHWUS B NONYOTKPLITOM MONOXEHUN HE 3alLMLLEeHbl OT aBpa3snMoHHOro BO3AENCTBUSA TEXHONOrMYe-
CKux oniongos.

Ona KpuTM4eckux ycnoBuii paccmaTpuBaoT BOSMOXKHOCTb NPUMEHEHUS LLIAPOBbIX KPAHOB ¢ PUTUHIAMMU
AnA nogavu repMeTU3NPYOLLIEro COCTara Ans LWAapPOBbIX Ceen 1 AN LUTOKOB KManaHoB., T. K. repMeTU3npyto-
LLMIA COCTaB YacTo HEOOX0AUM NS NPEAOTBPALLEHUS MENKUX NPOTEYEK U YMEHBLLEHUS MOMEHTOB BPALLEHUA.
Ecnu nnaHupyetcs MCNonb30BaHUE KpaHa C BbIMYCKHbIM OTBEPCTUEM U3 NOMOCTU Kopnyca, TO AN HEro uc-
Nonb3yHOT CneuManbHO NPEAYCMOTPEHHOE BbIMYCKHOE OTBEPCTUE, He 3aBucsLLee OT (PUTKUHIa AN Nogavu.

6.2.2 3aaBMXKK

3aaBwxkn nNpurogHel Ans 60MbLUMHCTBA TMMNOB ABYXMO3ULIMOHHOTO NMepekniodeHus B Tpybonposoaax
AN yrneBoaopoA0B UIU AN MHXEHEPHBIX KOMMYHUKaLMii B NIOObIX AuanazoHax Temneparyp npu OTCyTCTBUK
Bubpauuu. Mpu Hanuuum BUOPaLMK 3a4BWXKKM NEPEXOASAT U3 HOPMANBHOTO MOMOXEHNUSA B OTKPLITOE UNW 3a-
KpbITOE MOSIOXKEHUE, ECNN YNIOTHEHME LUTOKA KnanaHa nogobpaHo HenpaBunbHO. Paboune xapaktepucTuku
3aJBWXKEK Nyylle, YeM XapaKTEPUCTUKM LLAPOBLIX MMM NPOOKOBLIX KNanaHOB, HO OHM UMEIOT BonbLUME pas-
Mepbl U HE UMEIOT YETBEPTL OOOPOTHOIO AEHCTBUSA.

Ons pasmepos DN 50 (2 NPS) n Gonee 3aaBMxku C pyvHbIM ynpasneHueMm obopyayior rubkumu guc-
KamMu Unu pasgBuKHbIMU 3aTBOpPaMu BHYTpK Tpybonposoaa. KnuHoBbIe 3aABWXKM OObIMHO HE 3alUMLLEHbI OT
130bITOYHOrO AaBneHus B NOMOCTU Kopnyca.

He ncnonb3yior 3aaBMKKM C HE3aLULLEHHBIMU MOALEMHbIMU LUTOKAMU, T. K. B MOPCKMUX YCIOBUSAX LUTOKU
u pesbba KranaHoB MOTYT NMOMAacTb NoA AeWCTBUE KOPPO3UU, YTO YCIOXHUT ynpasreHne 3aaBumkKaMu U no-
BPEAUT YNNOTHEHWUE LUTOKOB.

3aaBUXKM MCMOMb3YIOT C NPOCTbIMU HAXXMMHO-HATSXHBIMW MPUBOAAMU, OAHAKO €CNN OHWU NPUMEHSAIOTCA
ANst OTKIIOYEHUS B aBapUIiHBIX YCNOBUSAX, TO 9TO AOMKHbI ObITb LUMOEPHbIE 3aABUXKM OOPATHOTO AEWCTBUA.
Bce noaBuHbIE AETaNM HA 3a4BUXKAX C CUMOBbLIMU NPUBOAAMU AOMXKHbI ObITb 3aKPbITLIMU BO U36EXaHUE UX
3arpa3HeHns Kpackom unm NpoayKkTamu Koppo3suu.
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3aABMXKKM HE UCNOMb3YIOT B KayecTBe Agpoccens. [poccenupoBaHue, 0COBEHHO B criyvae hniouaos,
coaepxaLlmX Necok, MOXET NoBPeAUTb YNNOTHUTENbHbIE MOBEPXHOCTHU.

[uanasoH pabounx Temnepartyp 3aaABMXKEK C MAMKUM CEAMOM MOXET ObiTb OrpaHU4eH CBOMCTBAMU Ma-
Tepuana cegna.

6.2.3 Mpo6koBble KpPaHbI

MpoGKoBbIE KpaHbl MPUMEHSIIOT B TEX XKE YCNOBUAX, YTO U LLAPOBLIE KpaHbl (CM. 6.2.1), U AnA HMX cnpa-
BeANUBbI @HaNOrM4Hble TemnepaTypHble orpaHudeHust. MpobkoBble KnanaHbl BbINYCKalT B CMasbiBAEMOM U
HecMas3biBaeMOM WCMOSNIHEHUAX C BO3MOXHOCTbIO MOBOPOTA Ha 4eTBepTb ob6opota. CMasbiBaemMble Npobko-
Bbl€ KpPaHbl PErynapHO CMas3biBalOT ANA NOAAEPXKaHWSA AOCTATOYHON repMeTu3anum 1 Nerkoro xoaa, npu aTom
NepuoaMYHOCTb CMa3KM 3aBMCUT OT YCIOBMIA 9Kcnnyatauun kpaHa. Cmasky MCMONb3YIOT Takke Kak cnocob
OCBODOXEHUS 3AKMUHEHHBIX KPAHOB. B KOHCTPYKUMM HECMa3biBaeMbIX KPAHOB ANS repMeTM3aummu npume-
HAIOT MAMKUA MaTepuan, ecnu KOHCTPYKUMSA KpaHa He npegycmaTrpuBaeT DanaHCUPOBKY AABREHUSA Mexay
MEeTanIMYeCKUMN KOHTAKTHbIMW MOBEPXHOCTAMU. Takue KpaHbl He TpebyloT YacTon CMa3sku, HO UX TpyAHee
0CBOBOANTL NOCHE AMUTENBHOMO HAXOXKAEHUS B OAHOM NONoxeHuu. OBbIMHO YCNOBUSA IKCNMyaTaLumm ABNSOT-
€Sl OCHOBHbIMW KPUTEPUSIMU NPU UX BbIOOPE.

6.2.4 AuckoBbIN 3aTBOP

[uckoBble 3aTBOPbI C ANACTUYHLIM YMIOTHEHUEM NPUTOAHbI ANs rpy6oro ApoccenMpoBaHna U Ansa 3KC-
nnyaTtauuu Npy HU3KMX AaBneHusx, B 6e30nacHbIX yCNOBUSIX, B OTCYTCTBUE YINeBOA0POA0B. OHU HENPUIOAHDI
AN UCMONb30BaHUA B Ka4eCTBE NEPBUYHOM IPyNMbl KNanaHoB ANS pe3epByapoB, eMKOCTEN U T. 4. BbiCoko-
3P hEKTUBHbIE TUMbI AUCKOBBLIX 3aTBOPOB 6€3 NOKPLITUSI UCNOMNBL3YIOT ANS Temnepatyp csbiwe 65 °C, anana-
30Ha AasrneHun Boilwe knacca 150 no ASME, pabotbl npy HaNnu4uuu yrnesoaopoaoB UK onacHbix hnionaos.
JuckoBble 3aTBOPbl UMEKT HU3KUI MOMEHT BPALLEHUS!, U OHW OTKPbLIBAIOTCA Npu BUGpauumu, NOSTOMY AN HUX
npeaycMaTpUBalOT PYKOSITKM C 3aLLENKaMu.

6.2.5 Perynupyrouwme knanaHbli

Ecnu TpebyeTca xopoLunii KOHTPONb APOCCENMPOBaHNA (Hanpumep, B 06BOAHOM KaHane BOKpYr pac-
npefenuTensHOro KranaHa), Hambonee noaxoAALLMMU ABMAIOTCA PErynupyowwmue KnanaHol.

6.2.6 OuacdparmeHHble (MeMOpaHHbIe) KnanaHbl

B naHHOM KOHCTPYKLMK KnanaHa K LUTOKY KnanaHa npukpennaerca anadparma u3 anacromepa. 3akpbl-
TWUE KnanaHa npoucxoauT npu aasneHun anadparmbl HA METANNMUYECKYIO NEPEMbIYKY HA KOpRyce KnanaHa.

MemGpaHHbIe KnanaHbl MCNONb3YIOT B OCHOBHOM A111s1 BOAOCHABXeHMs1 Npu HU3Kux aaenexnusx (1,4 MMa
unm MeHbLue). OHM 0COBEHHO NOAXOAAT ANA CUCTEM CO 3HAYUTENbHbLIM KOTNIMYECTBOM NEecka unu Apyrux Teep-
AblX YacTuu,.

6.2.7 Wronbyartble KnanaHbl

Mronb4aTtble knanaHbl, B LENOM, NPeACTaBNsSAOT COO0M YMEHbLUEHHbIE KONUKU NPOXOAHbIX 3aNnOpPHbIX Kna-
naHoB. X 4acTo MCNOMb3YIOT ANsl U3MePUTENbHLIX NPUGOPOB 1 MAHOMETPOB, ANst APOCCeNnUpPoBaHUsA HEGOMNb-
wux o6beMOB BO3ayxa, rasa unm *xuakux chrioMaoB B U3MepUTENbHBIX TPyBoNpoBoaax u ANt yMEHbLUIEHUS
koneGaHuit aBneHusi B aTux nuHuax. Hebonblune kaHamnbl Uronb4aThiX KNanaHoB Nerko 3abueaiorcs, u aTo
YUYUTbIBAKOT NPU UX UCNONB30BAHUN.

6.2.8 O6paTHbIe KnanaHbl

OGpartHble KknanaHbl BbINYCKalOT B pa3nMyHOM UCMNOMHEHUN, BKM0Yas NOBOPOTHLIE 06GpaTHbIe KnanaHbl,
obpaTHble KnanaHbl C NOABLEMHO 3arnyLUKOii, LuapoBble 0BpaTHbIE KnanaHsl, NOpLUHEeBbLIe 0bpaTHbIe Knana-
Hbl, He3axmnonIBaLLUMecs 00paTHbIE KnanaHbl A KOMNPECCOPOB M 0OpaTHbIE KnanaHbl C ABYMSI AMCKAMM.
Mpy OTCYTCTBMM NyNbCaLUii U3 BCEX NEPEYNCTIEHHBIX TUMOB ANsi paboThl 6OnbLUE BCEro NogXoAsAT NOSHONPO-
XOAHbIE MOBOPOTHbIE OOpaTHbIE KnanaHbl. [MOBOPOTHLIE 0BpaTHbIE KrnanaHbl UCMONb3YIOT HA BEPTUKAMbLHBLIX
yyacTtkax TpyObl (C NOTOKOM BBEPX) TOMbKO TOrAA, KOrAa Ha HMX YCTAHOBMEH CTOMOp, NpeaoTBpaLLaloLLmii
NPOABMXXEHNE CTBOPKU 3@ BEPXHIOK «MEPTBYIO» TOUKY MPU OTKPbLITUM KnanaHa. MoBopoTHele 06paTHbIie kna-
naHbl He UCMONb3YIOT HA y4acTKax BEPTMKanbLHON Tpy6bl C MOTOKOM BHM3. ECnn yCcTaHOBUTL Takol knanaH B
NyNbCUPYIOLLIEM U B MEANEHHOM NOTOKE, KnanaH Ha4HeT BUGPUPOBAaTh, U 3TO B KOHEYHOM MTOTE NPUBEAET K
MOBPEXAEHUIO YNNOTHUTENbHBLIX MOBEPXHOCTEN. [N NpoAneHnsa Cpoka CnyObl HA KOHTAKTHYIO MOBEPXHOCTb
CTBOPKM HaBapuBatoT Cnon crennuta. Bo nsbexxaHme Teun Yyepes ceano UCMosb3yloT MSATKUE YNIOTHUTENN.
Mcnonb3yloT cbemHble ceana, obneryaroLme peMOoHT KnamnaHa 1 ynpoLiatoLme 3aMeHy MArkoro ynmnoTHUTENs
BHYTPM Kopnyca knanaHa. KpblLLKy MOBOPOTHbIX 0GpaTHbIX KnanaHoB KpensaT Ha BMHTaX unu 6ontax; aTo 06-
Ner4yuT NPOBEPKY U PEMOHT CTBOPOK U ceaen. [ina obecneyeHnss peMOHTONPUIOAHOCTM NOBOPOTHLIX obpar-
HbIX KNnanaHoB BbICOKOTO [ aBfeHUs Ha MEeCTe 1X 3KCnnyaraummu 4acrto BbIOMPaT MX MUHUMArbHbIE pasmepsl
DN 65 (2,5 NPS) unu DN 80 (3 NPS).
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Onsa yctaHoBku mexay drnaHuamMi NOBOPOTHbIE 0OpaTHbIE KnanaHbl BbiNyCKalOT B MEX(naHUeBoM uc-
nonHeHum (ana sKoHomuu mecta). O6paTHbIe KnanaHbl 4aHHOTO TUMNa 0ObIYHO HE ABNSAIOTCS NOSIHOMPOXOAHbI-
MU, U ANa UX peMoHTa TpebyeTca AeMOHTax ¢ Tpybonposoaa.

Ha mopckux nnatdpopmax 06bl4HO MCNONB3YIOT KranaHbl B MeXMNaHUesBoM UCMOMHEHUN C ABYMS AUC-
Kamu, T. K. 3TU KnanaHbl NO3BONAIOT 9KOHOMUTb MeCTO U Maccy. OQHaKO y 9TUX KnanaHOB BO3MOXHA NOSIOMKa
NPY>XWHbI B pe3yrnberate U3Hoca, U knanaHbl B MexXdnaHLesoM UCMONHEHUNU C ABYMS AUCKaMMN HE UCNONb3YIOT
B YCNOBUSX Mynbcaumun. B Takux ycrnosusix paccMarpuBaloT BAPMAHT MCMONb30BAHUSA HE3axXmOomMbIBAOLLMXCA
0o6paTHbIX KnanaHoB UM NOBOPOTHbIX OOPaTHLIX KNanaHoB.

Mpo6koBble 06paTHble KrnanaHbl C NOAbLEMHOI 3arnyLUKol MCNONb3YIOT TONLKO B TPyGONpoBoaax Bbi-
COKOro gaBneHus pasmepom ao DN 40 (1,5 NPS) anda pabotbl ¢ unctbiM rnonaom. KOHCTpyKUMmM KranaHoB
C NOABLEMHON 3arfyLUKOW MOryT ObITb NMPeAHa3HayeHbl AN paboT Kak Ha rOpU3OHTArbHbIX, TaK U HA BEPTU-
KanbHbIX y4acTKax, HO 3TU ABA TWNA KOHCTPYKUUM He ABNSIOTCA B3aumo3ameHsieMbiMu. MpuHuun paboThbl
KnanaHoB C NOALEMHON 3arnyLKon 0ObIYHO OCHOBAH Ha CUIe TSXKECTU, MOITOMY KrnanaHbl MOryT 3abuBartbCes
napadyMHOM M LLSIAMOM.

LLlapoBble oOpaTHble KnanaHbl O4eHb MOXOXM Ha KnanaHbl C NOALEMHOW 3arnyLuKon. MockonbKy wap
KnanaHa nogH1MMaeTcs BCreacTBme AasneHnsa drionaos, Knanadel JaHHOTO TUNA HE UMEOT TeHAEHUMIO 3a-
XJ10MNbIBATbCH, KAK NOBOPOTHbIE OOPaTHbIE KnanaHbl, TOSTOMY KnanaHbl 3TOr0 TMNa A0SKHbl UMETL pasmep DN
50 (2 NPS) n MeHbLU€e 1 NCnosnb30BaTbCa AnsA paboTbl C YMCTON Cpedon, HanpaBneHUe NoToka KOTOPOI YacTo
MEHSIETCA Ha NMPOTUBOMNOSIOXHOE.

CamoypaBHOBELUMBAOLLMECH HE3axnonbiBaloLwmecss o0paTHble KnanaHbl C akcuasnbHbIM NOPLUHEM UC-
Nonb3ytoT B NyNbCUPYIOLLEM NOTOKE, HanpUMep B MOPLUHEBOM KOMMPECCOPE UMM Ha HarHetaresnbHbIX Tpybo-
npoBoAax Hacoca. AT KnanaHbl He UCNOoMb3YIOT AN dMIOUA0B, 3arpA3HEHHbIX NECKOM WU APYTUMuU npu-
mecsimu. [opLuHeBble 00paTHbIe KnanaHbl UMEKT gnadparMy ¢ KanubpoBaHHbIM OTBEPCTUEM A1 KOHTPONS
CKOPOCTM MepeMeLLeHUs NOPLUHA. Y KnanaHoB, NpeaHa3HaYeHHbIX Ans paboTel C XMAKOCTAMMU, Takas aua-
dparma 3HauuTensHO BoMbLUE, YeM y KnanaHoB AnA rasa. MNMopLuHeBow 0GpaTHbIN KnanaH Ana paboTbl C ra3oM
He UCMOMb3YIOT ANs PaboTbl C XXUAKOCTAMM, ecnu AnadparMa Ha NopLUHE He 3aMeHeHa.

6.3 OrHeCTOMKOCTb KnanaHoB

He BCe TUMbI KNanaHOB YA 0BRETBOPUTENLHO paboTatoT B MOXKAPHLIX YCNOBUSX, M MONb30BATENb AOMKEH
9TO Yy4MTLIBATb MPU BLIGOPE KNanaHoB AN TEXHOMOMMYECKUX MPOLECCOB WUAM AN paGoTbl B KPUTUHECKOM
pexume. Ans paboTbl NpW HaNMUYUU YINEBOLOPOAOB, BOCTIAMEHSIOLMXCS UITM TOKCUYHBIX (DNIONAO0B UCNOMb-
30BaHWE OTHEYMOPHbIX KManaHoB M MaTEpUAarnoB ANS KNanaHOB AOMKHO GbiTb M3HAYAnNbHO 3aM0XEHO B Npo-
ekTe. KnanaHbl ¢ MArKUMM cegnaMu Unu YnmoTHUTESRAMU AO0SKHBI MMETbL CEPTUMULIMPOBAHHYIO OTHECTOMKYHO
KOHCTPYKLMIO.

6.4 Pasmepbl KnanaHa

6.4.1 B uenom pasmepbl KnanaHoB AOMKHbI COOTBETCTBOBATL pa3mepam TpyO, Ha KOTOpbIE UX YCTaHaB-
nuBatoT. ECnn npu HekoTopbix 0CoBbIX YCNOBUAX HEe TPeOYyIoTCA NONHONPOXOAHbIE KnanaHbl (Hanpumep, Ans
nycka u npuema cepuveckoro oUMcTuTens, TpeboBaHua Ha MUHUManbHOEe NnajeHue AABNEeHUS, KOHTPOMb-
Hbl€ U3MEPEHUA, Ha BCACbIBAHMM HACOCa U T. 4.), NPUeMNeMbl KnanaHbl C HOPMarbHbIM KAHANOM B 3aBUCUMO-
CTW OT pe3ynbTaToB TEXHONMOIMYECKOro aHanu3a (HanpuMep, HUXKe NPeaoXpaHUTENbHBIX KnanaHos TpedyoTca
NOMHOMNPOXOAHbLIE KNanaHbl).

6.4.2 Npw BbIMMCNEHUM CYMMAPHOro NageHWsa AaeneHnsa B cucteme TpybonpoBoaoB K ANMHE NPAMON
TPYObl NPUHATO A0BABNATL AKBUBANEHTHYIO ANUHY KnanaHoB. OGbIMHO M3roTOBUTENM KNanaHoB AaloT MHop-
MauuIio 0 napaMmeTpax KnanaHoB, BbIPaXKEHHbIX HEMOCPEACTBEHHO B NEpecHeTe Ha ANUHY 9KBUBANEHTHON
npsamoi TpyObl B MeTpax NMbO B nepecyeTe OTHOLIEHUI ANUHLI K anameTpy. Ecnu ans kakoro-nu6o knanana
3Ta UHOpPMaLUA OTCYTCTBYET, UCNOMNb3YIOT NPUONU3NTENbHbIE 3HAa4YEHUA U3 Tabnuubl 3. PazMepbl CeKLMOH-
HbIX 3aABWKEK U NePEeNnyCKHbIX KNanaHoB, UCNOMb3YIOLMXCS BMECTE C perynupylouMn KnanaHamu, Beibupa-
10T B COOTBETCTBUMU C [18].

6.4.3 MaaeHve aaBneHus Ha knanaHe npu pabore ¢ XMAKOCTbIO BLIMUCHISIIOT COrnacHo (cm. [19])

2
AP =133,7d, (g—LJ . 22)

v
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6.4.4 [Ina knanaHoB npu pa6oTe ¢ ra3om UCNOnbL3yIOT cneaylowee ypasHexnue (cm. [19])
2
9% | 95T

Ap =646,2-10°
C, p

(23)

6.4.5 OBbIMHO 3HaYeHuA C, NPeACTaBNEeHbl B KaTanorax M3roroBUTeNei knanaHos.

6.5 HomunanbHble 3HaYeHUA JaBNEHUA U TEMNepaTypbl KfanaHa

6.5.1 CtanbHble KnanaHbl U3roTOBASIOT B COOTBETCTBUM C PA3NUYHLIMU MEKAYHAPOAHLIMU U HALMO-
HanbHbIMK cTaHaapTamu [1], [20]—[23]. JononHuTtenbHo cneumdukauun APl gaiot nonHyio uHdopmaumio
06 0COBEHHOCTAX U3FOTOBIIEHUSA, @ CTaHAAPT [24] — MHDOPMALIMIO O HOMUHANBHBIX 3HAYEHUSIX AaBNEHWI 1
Temnepartyp, a TaKkke CBeA€HUs O pa3mepax.

6.5.2 BonbLWKMHCTBO CTanbHbLIX KNAaNaHoB, UCNONb3yeMbIX B 060pyA0BaHUM NnaTopm, pacCUnTLIBAIOT
Ha HOMUHAanNbHbLIE 3HAYEHUA AaBNEHUN U TemnepaTyp Ans cTanbHbiX TPY6, naHueB u (PUTUHIOB, 3a1aHHbIX
B CTaHdapre [24]. PaccTofHMA Mexay KOHTAKTHbIMU MOBEPXHOCTAMU U raGapuTHbIE pasmepbl CTanbHbIX KNna-
naHoB npuseaeHsl B [25] u [26]. AonycTumoe pabouee paenexue (cM. [20}—[23]) 3aBucut ot paboueii Temne-
paTypbl U Marepuana kopnyca.

6.5.3 CranbHble KfanaHbl, U3roTOBNEHHbIE B COOTBETCTBUM C [1], MCMONBb3YIOT B OCHOBHOM HA YCTbSIX
CKBaXXMH U Ha HaMOpHbIX TpyBonpoeoaax. Ux HomuHanbHble paboune aasneHus pasHbl 14,0; 21,0; 35,0; 70,0;
105,0 n 140,0 MMa. B [1] YuncneHHble 0603Ha4YeHUs1 AONYCTUMBIX pabounx AaBneHuii onpeaeneHsl Ans Temne-
paTyp B AgnanasoHe ot MuHyc 29 Ao nntoc 120 °C. OgHako, HECMOTPS Ha TO UTO chraHubl no [1] u [24] umetor
OfWHaKoBbIE pasMepbl, UX U3FOTOBASAIOT U3 Pa3HbIX MAaTEPUAroB, U, CNeAoBaTenbHO, OHU UMEIOT Pa3HbI€ HO-
MWHanNbHLIE JaBMNEHUs, KOPPOIUOHHYIO CTOMKOCTL U CBAPUBAEMOCTbD.

6.5.4 MNpuBseaeHHbIe BbILLE AONYCTUMbIE paboyne AaBnNEHUst U TEMNEPaTypbl OTHOCATCA NULLL K Me-
TannM4eckum 4actsaim knanaHa. MakcumanbsHO aonycTumblie paboune TeMneparypbl ANS KNanaHoB ¢ MATKW-
MW YNNOTHUTENSIMK OBbIYHO ONpPeAenstoT CBOMCTBaMM MaTepuana ynnotHutens. MakcumarnbHO 4onyCTUMbIE
Temneparypel ANS KNanaHoB yKkasaHbl B KaTanorax knanaHoB M BXOAST B Tabnuubl ans Tpy6, knanaHoB U
OUTUHIOB, NPUBEAEHHbIE B NPUIOXKEHUN B.

6.6 MaTepuansbl knanaHoB

6.6.1 PaGota npu oTCyTCTBMM KOPPO3UU

Mpu OTCYTCTBUM KOPPO3UK YINEPOAUCTAs CTanb AOMKHA yA0BNETBOPATL TpeboBaHUAM cTaHaapTos [1],
[20] u [22]. KopnyCbl KranaHoB AOMKHbI COOTBETCTBOBATbL TPe6GOBAHMAM Ha NPOYHOCTb, NAIACTUYHOCTL U Of-
HEeCTOMKOCTb ([24], cM. pasaen 5).

KnanaHbl U3 NUTOrO M KOBKOTO YyryHa He WUCMONb3YT B MOPCKUX YCMOBUAX; BMECTO HUX UCMONb3YIOT
CTanbHble KnanaHbl (BKMoYas knanaHsl U3 NUTOI ctanu). He cogepialume xenesa knanaHbl HENPUIOAHbLI 4NN
TEXHOMOINYECKMX MPOLECCOB C YrNEBOAOPOAAMMU, TAK KaK NMPU BO3HUKHOBEHUW NOXApa OHU MOTYT ObiThb Bbl-
BeJEHbI U3 CTPOSA; kKnanaHbl ¢ 6POH30BbIM KOPMYCOM MCMOMb3YIOT NPU BOAOCHAOXEHUMN.

Martepuansl MArkMX aNacTUYHLIX YNAOTHUTENEN TLATENLHO NoabupatoT ¢ y4eTOM X COBMECTUMOCTHU C
TexHonornyeckumu nomaamm, pacyeTHbIMM TEMNEpaTypamu U AaBneHUAMU.

6.6.2 PaboTta B yCNnoBUsIX KOPPO3nMU

O6bIYHO Ana paboTbl B YCNOBUAX KOPPO3UWU MCMOSb3YIOT KOPMYChl KlanaHoB W3 YrmepoauCcTon cranu
C KOPPO3MOHHO-CTOMKUMMN BHYTPEHHUMU AeTansMu. OnA BHYTPEHHUX KOMMNOHEHTOB 4acTo UCMONb3YIOT He-
pxxasetoLyto cranbs tuna AlSI 410. Mapku ayCTEHUTHOW HepxkaBetoLwen ctanu, Takue kak AlS| 316 u sbiwe,
TakKke MOXHO WCMONb30BaTh ANA BHYTPEHHUX Aetanein. B ycnoBusx Gonee cunbHOM KOppo3uu, Koraa ans
Tpy® BbIOMPAKOT KOPPO3NOHHO-CTOMKNE MaTepuansl, MaTtepuan Kopnyca KnanaHa AOfMKEH COOTBETCTBOBATbL
marepuany TpybonpoBOaHON CUCTEMBbI.

6.6.3 PaboTa B ycnoBusix XiilopuaHOro KOPPO3UOHHOIO pacTPECKUBAHUA NOA HANPSKEHUEM

Bobibop matepuanos ana paboTbl B yCNOBUSAX XNOPUAHOTO KOPPO3MOHHOTO pacTpeCckMBaHUs noa Hanps-
JKEHWEM COMPOBOXAOT COOTBETCTBYIOLLMM aHann3om (M. 4.4.3).

6.6.4 PaboTa B ycnoBusix cynb(uaHOro pacTpecKMBaHuUA Nog HanpsHkeHUeM

Kopnycbl knanaHos 1 ux BHyTPeHHUE KOMNOHEHTbI cooTBeTcTBYOT NACE MRO175 unu u3rotosnsioT us
MaTepuanos, yCTOMYUBLIX K CYNbMUAHOMY TPELLMHOOBPA30BaHUIO MOA HAMPSXKEHMEM B YCIOBUSIX UX NPeAno-
naraemMoro Ucnosnb30BaHus.
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6.6.5 BooopoaHoe pactpeckuaHue (HIC)

HIC MoxeT nponcxoauTb B NPUCYTCTBUM Cynbduaa BOAOPOAA, 0COOEHHO eCrin CNOMb3YIOT n3genus u3s
yrnepogucron nucroson cranu. HIC-ucnobitaHne nposogaT B cootseTctBun ¢ NACE TM0284 ¢ ucnonb3osa-
HMEM UCNbITATENBLHOrO pacTeopa, usrotoeneHHoro no NACE TM0177.

7 ®UTUHMM N hbnaHubl
7.1 O6wWwMe nonoxeHus

CBapHble, pe3bboBble 1 hnaHueBsble coeanHeHus Tpyo ncnonb3yiot B TPy60NpoBOAHBIX CUCTEMAX NnaT-
hOpM C OrpaHMYEHUAMU NO NPUMEHEHUIO, PACCMOTPEHHbIMKU B 5.7 U B pasgene 7.

B naHHOM pa3aene paccMaTpuBaloT TONbKO Matepuanbl U3 yrnepoaucTon Ctanu, COBMECTUMbIE C Mare-
pruanamu (CM. paszen 4); ecnv Anst TpyObl NCNOMb3YIOT BLICOKONPOYHLIE MaTepuansl, TO MaTepuansl rnaHLUes
1 OUTUHIOB AOMKHBI 00NaaaTb aHanorn4HeIMK cBoMcTBamu. Mpu He0BX0AMMOCTH onepaTop BbIGUpaET aApyrue
marepuanbl, HO 3TOT BbIGOP AOMKEH ObITb OCHOBAH Ha pe3ynbTartax MHXXEHEPHbIX pacHeToB (CM. pasaen 1 u4.1).

PUTUHIM 1 pnaHubl (CM. pasaen 7) U3roToBNAOT U3 MaTepuanos, COOTBETCTBYIOWMX [27]—[29], n anA
HEKOTOPbIX Mapok HeobxoaumMa Tepmoobpaborka (Hopmanu3auua U T. 4.), NPUMEHNMAN ANA BCEX HOMUHATb-
HbIX pa3mepoB TPYyD. PUTHHIKM U pnaHubl 3ToN KaTteropuu MapkupyiloT HT, N unu oHu umetoT apyryio mapku-
POBKY, COOTBETCTBYIOLLYKO UCMONb3yEMOMY METOAY TEPMOOOPAOOTKM.

7.2 MpuBapHble PUTUHIN

7.2.1 BecLIOBHbIe Marepuarbl HaMbonee LWMPOKO UCNONL3YIOT ANSA CBAPEHHbLIX BCTbIK OUTUHIOB (Mapka
cranu WPB no ASTM A234 unu mapka ctanu WPL6 no [29]), xoTa cBapHble (PUTHHIU Takke MCNOTb3YIOT, €CNK
Ka4yeCcTBO COEAUHEHUS U pEHTreHorpadusi CBapHOro LWBAa YA0BNETBOPUTENbHbI.

7.2.2 NHdopmaums no pasmepam 1 J0nyckam CBapeHHbIX BCTbIK KONEH U TPOWHUKOB GONbLLIOIO paauy-
ca npegcrasneHa B [30] u [31]. Ecnu Ha nnatdopme umeeTca 40CTaTOMHOE NPOCTPAaHCTBO, TO B CUCTEME TPY-
60npoBOAOB NCMONbL3YIOT KOMeHa bonbLIoro paaguyca. B Mecte pe3koro U3MEHEHUs KPUBU3HLI KOTIEH Maroro
paguyca KOHLEHTPUPYIOTCA BbICOKWE HanpshkeHUs, U gonyctumoe pabodee AaBneHue Ans Takoro KoreHa
OOMKHO ObITb 80 % OT pac4eTHOrO.

7.2.3 HoMuHanbHOE AaBneHwWe ANA CBAPEHHbIX BCTbIK (PUTUHIOB AOIPKHO PABHATLCS HOMMHANbHOMY
JAaBneHnio 6eCLUOBHON TPYObl C TOW ke TONLWMHON cTeHku (cM. [30]), noaTtomy npuobpeTalot pUTUHIM ans
CBapKKU BCTbIK C TONLUMHOW CTEHKW, COOTBETCTBYIOLLIEH TONLLUHE CTEHKM TPYObl, K KOTOPOW UX NPUBAPUBAIOT,
32 UCKMIOYEHUEM KOMEH MANOro paauyca, TONWWHY CTEHKU KOTOPbIX YBEMUYMBAIOT NMPU PE3KOM U3MEHEHUN UX
KpuBU3HbI (7.2.2). B NpOTUBHOM Cny4yae HOMUHaNbHOE AaBIIEHME CUCTEMbI ONPEAEnsIoT HaUMEHbLUEH Ton-
LLIMHOW CTEHKU puTMHIOB. OCcob0e BHUMaHWUE YAENSIOT pa3HULIE NPOU3BOACTBEHHBIX 10MYCKOB ANst (DUTUHIOB,
M3roTOBMEHHLIX U3 GeCLLIOBHOW TPYObl UM NUCTOBOTO NpokaTa. Ecnu HeobxoauMo npoBoanTL cBapKy OUTUH-
roB unu Tpyo ¢ pazHom TOMNLMHOMN CTEHOK, TO MPOEKTUPOBAHME COEANHEHUSI COOTBETCTBYET NPUNoXxeHuto C.

7.2.4 N3roToBneHue pacTpyBHbIX NPUBAPHLIX KOMIEH M TPOMHMKOB [JOSDKHO COOTBETCTBOBATb CTaHAap-
Ty [32]. OGbI4YHO AN STOr0 MCMOMBL3YIOT CTaMbHbLIE LUTAMMOBKM B COOTBETCTBUMU C Mapkoi LF2 cornacHo [27]
n [28]. PactpyBHble npuBapHble (PUTUHIU NOCTABAAIOT C HOMUHAMNbHLIM AasnedneM 14,0 MMa (2000 psi),
21,0 MMa (3000 psi) n 42,0 MIMa (6000 psi) ana pexuma paboTbl ¢ BOAOW, HE(TLIO U razom (WOG) npu oT-
CYTCTBUM rMAPaBNnYeCKUX yaapos.

7.2.5 Pacyer nageHus aaBneHus B NPUBapEHHbIX (PUTUMHIrax NpoBOAAT nyTem f00aBNeHUs UX dKBUBA-
NEHTHON ANWHLI K CyMMapHOW AnuHe TpybonpoBOAHON CUCTEMbI. DKBUBANEHTHLIE ASNIMHLI ANSi NPUBAPHBIX
KOMEH 1 TPOMHUKOB NpeacTaeneHsl B Tabnuue 3.

7.3 CBMHYMBaeMble (PUTUHIU

CBMHYMBaEMbIE DUTUHTU B COOTBETCTBUU C 5.7.4 M3rOTOBNSIOT U3 CTamNbHbLIX NOKOBOK U WCMONL3YIOT
TONbKO B MHXXEHEPHbLIX KOMMYHUKaLUsIX. OObIMHO CBMHYMBAEMbIE (PUTUHIU U3 CTANbHBLIX NOKOBOK U3rOTOBIS-
0T C HOMUHanNbHbLIMK AasneHuamu 14,0 MIMa (2000 psi), 21,0 MMa (3000 psi) n 42,0 MMa (6000 psi) B COOT-
BETCTBUM C [27] n [32].

7.4 CoeanHeHus OTBOOOB

7.4.1 Ona npucoeanHeHs OTBOAOB CBapHbIX TPyOGONPOBOAOB UCMOMbL3YIOT NPUBAPEHHBLIE BCTLIK Npsi-
Mbl€ TPOWHUKW UNU NepPeXOAHble TPONHUKK, eCrnn pa3mep Tpybbl otBoaa paseH DN 50 (2 NPS) unu 6onblue,
HO HE MEeHee MOoNoBMHbI HOMUHAIbLHOTO pa3mepa Tpybbl TpyGonposoaa. Ecnu pasmep TpyObl 0TBOAA paBeH
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DN 50 (2 NPS) nnu 6onblLue, HO MeHbLUE NONOBUHbLI HOMUHANBLHOTO pasmepa Tpybbl TpybonpoBoga, To npu-
BapHble NaTpybku U3roTOBNSIIOT B COOTBETCTBUM € YacTbio UW pasgena 1 craHgapta ASME BPVC-VIII unn
B COOTBETCTBUU C APYrMMU COOTBETCTBYIOLLUMMM HALMOHAMNbHBLIMU HOpMamu AN COCyaoB, paboTalowwmx noa
AasneHuem. OTeoabl pasmepoM DN 40 (1 1/2 NPS) u meHee coeauHsIioT ¢ Tpybonposogamu pasmepos DN 40
(1 1/2 NPS) n MeHee npu NOMOLLM, HAaNpUMep, pacTpyOHBIX NPMBAPHLIX TPOWHUKOB, a G Tpybonposogamu pas-
mepos DN 50 (2 NPS) n 6onee — npu nomoLum pactpybHbIxX npuBapHbIX GUTUHIOB (Tabnuua 6).

7.4.2 BpesHble COEMHEHUS HE UCMOMNb3YIOT. Y HEYNPOYHEHHbIX BPE3HbIX COEAUHEHU UMEIOTCS MHO-
rOYMCrieHHble HepocTaTtkn. Peskue M3MeHeHUs cevyeHus W HanpaBneHus B MeCTe COeAWHEHUS MPUBOAAT K
PE3KMM YBENUYEHUAM HanpsXKeHWN. YNpoYHEeHUe C MOMOLLbK HaKMagKu UM XOMYTa HECKOMbKO Yny4luaer
CUTyaumIo, OHaKO BbIMONHEHHOE CoeanHeHne TpyaHo obcneaoBaThk Ha npeaMeT Aed)eKTOB CBAPKU U APYTUX
AedekToB. BbiOOp BPE3HbIX COEAUHEHMI MAnNO NpueMneM Ans KPUTUYECKUX YCIOBUIN paboTbl MPU HaNMU4um
yrrnesoaopoaa Uinn npu TSHXKEMbIX LUKNUYECKUX SKCNIyaTalMOHHbIX YCIOBUAX MM Harpy3kax u3-3a BeposiT-
HOCTW TOrO, YTO BOZHUKLUME AEeEKTbI M3-3a KOHLEHTPALMKN HaNpPsKeHW He ByayT BbISIBIEHbI.

7.4.3 CoeguHeHus OTBOAOB B cuctemax TpybonpoBOAOB ¢ pe3bbOBLIMU COEAUHEHUAMU U3TOTOBSAIOT
U3 MPSAMbIX TPOWHWUKOB UMK MEPEXOAHUKOB NUOO M3 TPOMHUKOB C YMEHBbLUEHHbIM AUMaMETPOM OTBOAa. Bce
cuctembl Tpy6onpoBoaoB € pe3bBoBLIMU COEAMHEHUSMU U3ONUPYHOT OT CBapHbIX CUCTeM TpyGonpoBoaa nu-
HEWHbIMU 3a4BWMXKaAMMU.

Tabnuya 6 — XapakrepHble TUnopasmepel 0TBo40B. CBapHble Tpybonposogbl

Homu-
HaneHbIA
pasmep HomuHanbHbIN pasmep Tpybonposoga, AloM
oTBOAA,
AtonM
172 3/4 1 1172 2 212 3 4 6 8 10 12 14 16 18 20 24
12 |SWT SWT SWT SWT SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL sOL
3/4 SWT SWT SWT SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL soL
1 SWT SWT SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SsoOL
1172 SWT SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL SOL
2 T RT RT RT WOL WOL WOL WOL WOL WOL WOL WOL WOL
21/2 T RT RT WOL WOL WOL WOL WOL WOL WOL WOL WOL
3 T RT RT WOL WOL WOL WOL WOL WOL WOL WOL
4 T RT RT WOL WOL WOL WOL WOL WOL WOL
6 T RT RT RT WOL WOL WOL WOL WOL
8 T RT RT RT WOL WOL WOL WOL
10 T RT RT RT RT RT WOL
12 T RT RT RT RT RT
14 T RT RT RT RT
16 T RT RT RT
18 T RT RT
20 T RT
24 T
T — NpAMOIA TPONHMK (NpuBapuBaeMbli BCTHIK),
RT — TpoiiHUK C yMeHbLIeHneM AnamMeTpa oTBoAa (NpMBapuBaeMblil BCThIK),
WOL — npuBapuBaemblit NaTpyGoK UNKU SKBMBaNEHTHLIA anNeMeHT (Tunopasmep oTBogHoro Tpybonposoja);
SOL — npuBapuBaeMblit pacTpybHbIN UTUHF (CTanbHas NOKOBKA),
SWT — npuBapuBaeMblil pacTpybHLIN TPONHUK.
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7.5 ®naHubl

7.5.1 O6wme NONoOXeHuA

7.5.1.1 ®naHupl C NPUBAPHOW LUEWKON MCNONb3YIOT Ana Tpybonposogos DN 50 (2 NPS) u Gonblue.
CbemHble (hnaHubl 06bIMHO He ucnonb3yloT. [ina Tpy6onposoaos pasmepom Ao DN 600 (24 NPS) Bknio4m-
TenbHO 00bIYHO MCMONb3YIOT hraHLibl COrMacHo craHaapty [24] u ana 66NbwKMX pasmMepoB — COrNAcHO CTaH-
Aapry [33]. ®naHupl, KOTOpbIE MCMONB3YIOT FNaBHBIM 0O6Pa30M OKOMO YCTbA CKBAXMWHbI, U3TOTOBRAIOT B COOT-
BeTcTBUM C [1]. MpumeHeHne coeauHeHU C 3aXKMMHBIMU XOMYTaMWU U NAaTEHTOBAHHbLIX KOMNAKTHLIX (hNaHUEB
paccmarpuBaloT A5l 9KOHOMUM Macchl U MecTa.

7.5.1.2 ®naHubl ASME nocTasnsior B UCNOMHEHUMN C NAOCKON YNNOTHUTENbHOW NOBEPXHOCTLIO (RF) M
C YNNOTHUTENBLHOW MOBEPXHOCTLIO NOA NPOKNaAKy oBanbHoro cedexus (RTJ). TexHuueckoe o6enyxmBaHue n
3ameHa obopyanoBaHus B cnyyae RF-dnaHues npowe, Yem B cnydae RTJ-cpnaHues. RTJ-cbnaHubl 06bi4HO
UCNonb3yloT Npu 6onbumx aaesneHusx (knacc 900 u oiwe no ASME). Kpome Toro, ux ucnons3yior B Tpybo-
NPOBOAHBLIX cucTemax knacca 600 no ASME npu Hanuuuu Bubpauuun. Mpumenenne dpnavues RTJ paccma-
TpUBAKOT Npu paboTe B yCNOBUSIX BICOKUX TeMNepaTyp u npu ocob6o onacHbix ycnosusax. Ecnu ucnonbaytor
dnaHubl RTJ, koHduUrypauuio TpybonpoBoaa NPOEKTUPYIOT Tak, YToObl UMEeNnacb BO3MOXHOCTb AEMOHTaXa
KOMMOHEHTA, TaK KakK ANsl CHATUA KONbUEBON NPOKNaaku Heobxoauma AONONHUTENbHAA TMOKOCTb KOHCTPYK-
uuu. B cranpgaprax [27] v [28] npuseaeHa gononHutenbHasa uHdopmauma No marepuanam aAna naHues
ASME u3 yrnepoaucton cranu.

7.5.1.3 Marepuan ana dgnaHues AomMKeH cooTBeTcTBoBaTh [1]. [AnA HEKOTOPbLIX TUNOB MaTepPUanoB
TpebyloTcs cneuumanbHble npoueaypbl csapku. ®naHubl No [1] M3roTOBRSIIOT C HOMUHAMNbLHLIMU AaBEHUS-
mMu 14,0 MMa (2000 psi), 21,0 MMa (3000 psi), 35,0 MMa (5000 psi), 70,0 MMa (10 000 psi), 105,0 MINa
(15 000 psi) n 140,0 Mrla (20 000 psi). MakcumanbHble HOMUHANbHbIE 3HAa4YeHUs1 pabounx AaBneHui cnpa-
BEANUBLI ANA TeMneparyp oT MuHyc 29 Ao nmoc 120 °C. dnaHubl C HOMUHANbLHLIM gaBnexHuem 14,0 MlMa
(2000 psi), 21,0 MIMa (3000 psi) n 35,0 MMNa (5000 psi) oTHeceHbl k TUNY 6B, u AN HUX TPebyIOTCA YyNNOTHU-
TenbHble NPOKNaakuM TMNoB R n RX, 3a UCKNIOYEHWEM HECKONMbKUX pa3mepoB (hnaHUeB, Ans KOTOPbIX Tpeby-
I0TCA YNNOTHUTENbHbIE Npoknaaku Tuna BX. ®dnaHubl ¢ HOMUMHaANLHLIM AaBnenem 70,0 MMa (10 000 psi),
105,0 MIa (15 000 psi) n 140,0 MMNa (20 000 psi) oTHeceHbl kK TNy 6BX 1 TpebyloT yCTaHOBKM KOMbLEBbLIX
npoknaaok tuna BX. énaHubl TMNa 6B A0MKHLI UMETL NONHONPOXOAHON Npodunb. dnaHubl Tuna 6BX gomk-
Hbl UMETb YMEHbLUEHHbIW NPOUIb.

7.5.2 YnnoTHUTeNbHbIE NPOKIaaKu

7.5.2.1 Onsa cnaHueB ¢ NnockoW ynnoTHUTENLHOW MOBEepXHOCTbI0 RF nucnonb3ylor acbectoBbie unu
rpadouToBbIE YNNOTHUTENBHBLIE MPOKIAZAKU CO CNUPAaNbHON HABUBKOW U3 HEpXaBelowen ctanu Gnarogaps ux
NPOYHOCTW U YNMAOTHUTENbLHOW CNOCOBHOCTU. [nA KNanaHoB ¢ NAOCKUM TOPLOM, U3rOTOBNEHHBLIX U3 KOBKOTO
WIN FIUTOTO YYTYHA U MPUMEHSAEMbIX B CUCTEMAX BOAOCHABXKEHUSA, NCNOSb3YIOT NPOKAAaKU C HaNnpeCccoBaHHbIM
no BCeil NOBEepPXHOCTU acbecToM NubOo apuMuaHbIe UNKU KOMNO3UTHBLIE NPOKNAAKW C 3NACTOMEPHbIM NOKPLITU-
em. Ecnu npoknaaky Ha NinocKMX YNOPHbIX NOBEPXHOCTAX HE NOKPLIBAIOT BCIO NOBEPXHOCTL, TO BO3MOXHO MO-
BPEXAEHWE YYryHHbIX (praHues npu 3atarmeadum 60ntos. Ecnu ac6ecToBbiX NPOKNAA0K HET B HAMWMYMKU UM
MX HEnb3s1 UCNOMb30BaTh B KOHKPETHLIX YCNOBUAX, UMEIOTCA ApyrMe Marepuanbl AN YyNAOTHUTENbHbIX NPo-
knagok. Mmbkui nMCToBOW rpadmT, NPoKnaaku co CnMpanbHO HaBUBKOM, TAMUHUPOBAHHLIE APMUPOBAHHOMN
Hep>xaBeloLLEe CTarnbio UK 3anofIHEHHBbIE rPadMTOM, ABNAIOTCS NPUEMIIEMbIMU 3aMeHuTensiMu acbecra npu
paboTe B NpucCyTCTBUM yrnesogopoaa unu napa. lNepea ucnonb3oBaHwem rpacdura unu Apyroro 3saMmeHuTens
acbecra B Apyrmx yCrnoBusiX 3KCMyaTauun NpoBOAAT UCCNEA0BaHUS MPUMEHUMOCTMU UX B STUX YCIOBUSIX.

NMPEAYNPEXAEHUE — Ucnonb3oBaHue maTepuanoB, coepKalimx ac6ecT, MOXeT perynupoBarbCsl 3aKO-
HOAATEeNbLCTBOM, KOTOpoe TpebyeT cobnioaeHua Heo6XoAUMbIX Mep NPeACCTOPOXKHOCTU Npu pabore ¢ HUMKU ANA
obecneueHnsa TexHMKn Ge3onacHoOCTU. PacTeT Yucno CTpaH, B KOTOPbIX UCMOMNb30OBaHUE U3AeNui, coaepKalmx
ac6ecT, He peKoMeHAyeTCA UMK 3anpelaeTca*.

Konbuesbie ynnotHeHusa ana dnadues APl u ASME RTJ u3rotoensilot B COoTBETCTBUM C [1]. KonbLeBble
ynnotHeHust APl u3rotoBnsiior nM6o u3 MArkoro >xenesa, HU3KOYITIEPOAUCTON CTanu, HEPXKABEIOLEH cTanu
AlSI 304 nnu AISI 316. KonbLesble YNNOTHEHNS U3 MSITKOTO Kene3a Uiu HU3KOYrnepoaMCTON CTanu nokpbiBa-
10T KAAMUEM UNU APYIMM NOAXOAALMM METANSIOM, ECITM MHOE HE OTOBOPEHO B cneuudukauuu. Ansa dnaHues
ASME RTJ unu tuna 6B API ncnonb3ytot ynnotHutenbHble npoknagku tTunos APl R unu RX. KonbueBbie
npoknagku Tuna R umelor BOCbMUYyronbHoe nubo oBanbHOe nonepevyHoe cedenue. Mpoknagku TMNoB R u

* B Poccuiickoit depepaLjn Nnpu NCNOMb30BaHUM Marepuarnos, cogepxalumx acbecT, cneayeT pykoBoACTBOBaTLCA
TpebosaHuaMK 6ezonacHocTu CaHlMuH 2.2.2.757—99.
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RX B3auMo3aMeHsAeMbl; OAHAKO BbICOTA KOMNbLEBON npoknagku RX Gonblue, Takum 06pa3om, U paccTosiHue
MeXay 3aTAHYTbIMU (PnaHuUeBbIMK NOBEPXHOCTAMMK ByaeT BonbLue, YTo TPebyeT NCnone3oBaHus bnaHueBbIX
BonToB GonbLUEN ANUHbI.

Konbuesble npoknaaku Tuna R s MArkoro >kenesa ncnonb3yroT a4na knaccos 600 n 900 no ASME n ASME
(cm. 7.5.1). KonbueBsble npoknaaku Tuna RX u3 markoro xenesa o6ecneunsaior 60nee BbICOKYI0 repMETUYHOCTb
Npu BbICOKOM AABMEHWUM, U UX UCMONb3YIOT NPU HOMUHAsBHLIX AaBneHuax knacca 1500 u Bbie no ASME, a
TaKke Npu HOMUHanNbHbIX AaBneHusx 70,0 MrMa (10 000 psi), 105,0 MIMa (15 000 psi) u 140,0 MIMa (20 000 psi).

Ansa conaHues Tuna 6BX TpebytoTca KonbLUEBbIE MPOKNAAKM, HAarpyXaeMble AaBNeHneM. STU NPOKMaaKu,
U3rOTOBMSAEMBbIE U3 HU3KOYIMEepOAUCTON CTanu, UCNOMb3YIOT ANs (PnaHUeB ¢ HOMWHAMbHBIMU AABNEHUAMU
70,0 MrMa (10 000 psi), 105,0 MIMa (15 000 psi) n 140,0 MIMa (20 000 psi).

MapameTpbl NpUMEHEHNA NPOKNaA0K AN CUCTEM CHAbXEHUSA NUTLEBON BOAON NpeacTasneHbl B 8.6.3.

7.5.3 dnaHueBble NPOTEKTOPbI

Mcnonb3yemble pasnuyHbie METOAbI (OKpacka, 0OMOTKAa NEHTON U T. 4.) ANA NPeaoxXpaHeHns Npoknazaok,
GONTOB U NOBEPXHOCTEN PriaHUEB OT KOPPO3NUM HE ABNAIOTCA NMOMHOCTbLIO YAOBNETBOPUTENbHbIMU. [nsa peLue-
HWS 3TOTO NMPUMEHSIIOT:

- YCTaHOBKY MPOTEKTOPOB U3 MArKOro kayuyka (C npeaencHoi temneparypon 150 °C) nocne cbopku
dnaHua u

- YCTaHOBKY GaHaaxel u3 HepxxaBetoLLe CTanu unu NnonMMepHeix 6aHaaXen ¢ 3anonHeHNEM CMas3Koi.

ns pa6oTtbl B ycnosuax H,S GonTbl 0CTAOTCA HA OTKPLITOM BO3AyXe ANs nposeTpusaHus, nubo uc-
nonb3yT 60NTkl, NPUroaHbIe AN paboTsl ¢ H,S Npy HOMUHANBLHOM AaBneHnn Ha dnaHue.

7.5.4 BonTbl M ranku

Ons Tpy6onpoBOAHLIX CUCTEM C hriaHLaMKU UCMONb3YIOT Hape3aHHble ¢ ABYX KOHLOB GOMNTbI, COOTBET-
cTByloLume Mapke B7 no [34]. Maiku 4omkHbl ObITb YTONMLEHHLIMU, LIECTUYTONbHBIMU, NOSTYYNCTBIMMU U [10FDKHBI
cooTBeTcTBOBaThL Mapke 2H no [35]. OaHako AN HM3KUX TemnepaTyp UCnonb3yloT 60Tl Mapku L7 no [36] u
YTOSLLEHHbIE LLUECTUYTOSbHbIE raku Mapku 4 unu Mapku 7 no [35] (C ucnoitaHuem Ha yaapHyio BS3KOCTb B CO-
OTBETCTBUM C AOMONMHUTENBHBLIM TpeGoBaHuem S4). BonTbl U ranku 3aLWmLLAIOT OT KOPPO3UU; COBPEMEHHBIE Me-
TOAbI 3aLUWThI BKMIOYAIOT NOKPLITUE KagMUEM, ropsYee LIMHKOBAHWUE NOTPYXXEHNEM U NOKPLITUE NONUMEPAMMU.

NPEAYNPEXAEHME — Mpouecc NOKpbiTUA KaAMMEM OnaceH, YTo NpUBOAUT K GonblueMy UCNONb30BaHUIO
anbTepHaTUBHbLIX NOKPLITUN.

7.6 CneuunanbHble coeilUHEHUNA

B HacTosilee BpeMsi ANst 3amMeHbl (hbriaHUEB AOCTYMHbI CrieumarnbHble COeMHEHNA. Takue coeauHe-
HUSA YOOBNETBOPSIIOT YCIIOBUSIM IKCTITyaTaLmm, eCrii KaYecTBO NX repMeTU3aLmnm, NPOYHOCTL U OTHECTOMKOCTb
CPaBHUMbI C COOTBETCTBYIOLLMMMN XapaKTepucTmkamm cnaHues. Ha knananax u hutuHrax Heobxoammebl cne-
LManbHO U3TOTOBMEHHbIE BTYIKU M KOMbLEBbIE MPOKMAAKU AN CONPSDKEHUA C (PUPMEHHBIMU COEANHEHUAMM.
X LEeHTPUPOBAHNE UMEET PELLIAIOLLIEE 3HAYEHUE.

7.7 Ocobbie TpebGoBaHUA AN PaboTbl B yCNOBUSAX CYyNb(MUAHOIO pacTpecKMBaHuA
noAa HanpsXeHMem

Martepuansl (PUTUHIOB M (pnaHuUeB CTaHAapTHOTO U3rOTOBMEHUsI OOLIMHO NOAXOANAT ANns paboTkl B yC-
NOBUAX CYNbPUAHOINO PacTPECKUBAHUA NOA HanpsDKeHWEeM C AOMOSHUTENbHbIM TpeGoBaHueMm, 4ToObl aTU
martepuansl 6binu MoguduumposaHsl B coorBerctBun ¢ NACE MR0175. O6bivHO Ans dnaHues Tpy6 npu-
emnemsl ranku mapku 2HM no [35] u 6onTtbl Mmapku B7M no [7] nu6o 6ontel Mmapku L7M no [36] u yTonweHHbie
LiecTuyronbHble raviku mapku 7M no [35] (C ucnbiTaHnem Ha yaapHyl0 BA3KOCTb B COOTBETCTBUU C AONOSHU-
TeneHbIM TpeboaHnem S4) ans HU3KUX Temnepatyp. Npu ycraHoBKe 0OpalLaloT BHUMaHWe Ha TpeGoBaHus
no KpyTALLEMY MOMEHTY CBUMHYMBaHUSA. B 3aBUCUMOCTU OT TEXHONOIMMYECKOro npouecca konbua Tunos R n RX
M3roTOBMAIOT U3 OTOXCKEHHOW Hepxasetowen cranu AlS| 316 unu KOBKOro 4yryHa B NosiHOM COOTBETCTBUMU C
NACE MRO0175, a Tarcke 4.4.51 4.4 6.

7.8 3awura ot 3po3umn

Ons MUHUMM3AUMK 3PO3MKM B YCINOBUSIX, TAE OXUAAETCA MOCTYMNNEHUE Necka, He UCMONb3YIOT KoneHa
C ManbiM paguycom ruba. Bce noBopoTbl Ha TpyBonNpoBoAax BbIMOMHAIOT C UCNOMb30BAHUEM TPONHUKOB M
3aBapeHHbIx 3arnywek (unu rmyxmx gradues), T-00pasHbixX 3arnywek UnuM TPOWHUKOB-NOBYyLLUEK, NGO no-
CpPeaCTBOM KOJEeH BonbLIOro paguyca (MMHUMAanbHbIN paguyc narnba oobivHo paseH 3D unu 5D). 3HaveHus
MaKCcUMMarbHbIX CKOPOCTEN AN MUHUMU3ALMUK 3p03un NpuBeaeHbl B 5.5.1.
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8 OcHoBHble NpaBuna NPOeKTUPOBaHUA KOHKPETHLIX TPYOONPOBOAHbLIX CUCTEM

8.1 OOwue nonoxeHus

Pasgen 8 npeacraBnsieT OCHOBHblE NpaBuUiia NPOEKTUPOBAHUS Anarpamm noToka U cxem TpybonpoBo-
[10B, B TOM YMCINE C Y4ETOM 0COBbIX MPOEKTHLIX TPEBOBaHWI ANst KOHKPETHLIX TPYGONPOBOAHLIX CUCTEM.

8.2 BcnoMoraTesibHoe 060pyAoBaHNE YCThbs CKBaAXUHbI

8.2.1 CoeauHeHusa gna oréopa npo6 u BBoga XMMUKaTOB

CoeauHeHus Ans BBOAA XMMUKaTOB UMK B3ATUSI Npo6 MOryT ObiTb HEO6X0ANMbI BOBNU3U YCTbsi CKBAXKU-
Hbl (CM. pUCYHKM 5 1 6). Ecnn oHK yCTaHOBMEHBI, TO Takue COEANHEHUS UMEIOT MUHUMATbHbIN HOMWHANMBHbIN
pasmep DN 15 (1/2 NPS) n pacnonaratorcs BONM3U 3anopHbIX KnanaHoB. [ns yMEHbLUEHUS BEPOATHOCTU
NOBPEXAEHUSA COOTBETCTBYIOLLMIA TPYOONPOBOA M3rOTOBNSAIOT U3 MaTepuana, noaxoasLero Ana TEXHONOoru-
YecKkux onepaumin u HarHeTaHus cprronza; OH COCTOUT U3 TOFICTOCTEHHBIX TPYO U MMEET XopoLuyto 3awuTy. Ha
TIMHWUM HarHeTaHusl 4OMKEH HAXOAUTLCS LLIAPOBO 0BpaTHbIN KnanaH ¢ NPYy>UHHbIM 3aTBOPOM, PaCMOSI0XeH-
Hblii CO CTOPOHBbI HArHETaHWUSA B HEMOCPEACTBEHHOW ONU30CTM OT 3aMOPHOro KnanaHa. Ha coeguHeHusax ans
B39TUA Npo6 BONM3M 3anOPHOro KnanaHa AOMKeH HaxXOAUTLCA AUCKOBLIA 3aTBOP, PACMOMOXEHHbIA HUXE N0
noToky. PaccmaTpuBalor BapuaHT U30fMpoBaHUS C ABOWHON ONOKMPOBKON HA COEAUHEHNUN ANS B3ATUA Npob.

8.2.2 WTtyuepbl

OO6bIYHO WITYLEPbl YCTAHABNMBAIOT NS TOr0, YTOObI KOHTPONMPOBATbL NOTOK HE(PTM U rasa U3 CKBaXKUH.
Tunbl UCNOMNb3yEMbIX LUTYLEPOB BKIKOYAKOT B 0 pErynupyemMble, HEPEryNupyeMbie U KOMOMHUPOBAHHbIE
WITyLepsl. Yncno n pacnonoxeHve LWTyLepoB 3aBUCUT OT BEMUYUHLI NAAEHUSA AABINEHUS, TUNA CKBAXKUHHOIO
dnonaa, pacxoaa, a Takke Hanuuus TBepAbiX BKMoYeHUn B notoke. OBbIMHO €CNW UCMONb3YIOT NMULLL O4WH
LWITyLep, TO OH pacnonaraetcs BONM3nU yCTbSl CKBaXUHbI. [JONONHMTESNbHbIE LUTYLIEPbl MOTYT pacnonararbcs
psiAOM € MaHudonNbAOM U BXOAUTL B Brioku cenapauun. Ecnm Heo6xoamnmo, LUTyLepbl Ha ra3oBbiX CKBaXKMHAX
MCNONb3YIOT B COMETaHUK ¢ oborpeeatensammu Tpybonpoeoaa.

BHe 3aBMCMMOCTM OT Yucna LITYLEPOB U UX PACMONIOXEHUS PYKOBOACTBYIOTCA CMEAYIOLWUMU 00LLmMMK
NpUHLMNaMu:

a) Kopnyc WTyuepa ycTaHaBnUBAaloOT Tak, YToBbl €ro MOXHO OblNo Nerko AeMOHTUPOBATh U 3aMEHUTb
3aMOpPHbIN ANEMEHT;

b) Tpy6onpoeoa Ha pacctosHum ot 10 A0 20 HOMMHANBHLIX AMAMETPOB TPyD nocrne coeaMHeHus He
[JOIMKEH UMETb KPYThIX MOBOPOTOB, YTOOLI MMHUMU3NPOBaTb abpa3uBHOE BO3AEHCTBME NOTOKA U3-3a €10 Bbl-
COKOWM CKOPOCTH;

C) OTBOAHbIE COEMHEHUS MPOBEPSIOT, YTOOLI ONPEAENUTb, CEAYET NN BbINOMHUTL NMPOXOAHbIE OTBEp-
CTUSA KOHYCOM ANS YNyYLLEHUS CTPYKTYPbI NOTOKA;

d) npeaycMarpuBaloT MEpbI MO M30NMPOBAHUIO U COPOCY AABMNEHNUSA B KOPNYCE LUTYLIepa BO BpeMs 3a-
MeHbI 3anopHOro dNeMeHTa, yaaneHus mycopa uT. a.;

€) marepuarbl, UCNoSb3yeMble MOCSe LUTYLEPOB, AOMMKHbI ObITb NPUroAHbI ANst paboTbl NpU TeMnepa-
Typax noroka.

8.3 BbikugHble TpyOoonpoBoAbl M BCOMOraTesibHble YCTPONCTBA

8.3.1 OcHOBHbIe NpaBusia NPOEKTUPOBAHUA BbIKMAHbIX TPy6OonpoBoaoB

Mpu NpoOEeKTUPOBaHWUU BbIKMAHBLIX TPYOONPOBOAOB NPUHUMAIKOT BO BHUMAaHWE [JaBEHUE, TEMMeparypy,
CKOPOCTb, 9PO3MOHHbIE U KOPPO3UiiHbIe BO3AENCTBUA HA TPYObI U T. 4. (CM. pasgensbl 5, 6 u 7). Bcnomorarernb-
Hble YCTPONCTBA MCNOMb3YKT N0 MEPE HEOOXOANMOCTH.

8.3.2 JaTumk gaBneHus Ha BbIKWOHOM TpyGoonpoBoae

YcTaHOBKY Aartyvka AaBrneHusl Ha BbIKMAHOM TPyOOnpoBOAE NPOBOAAT B COOTBETCTBUM C PEKOMEHAa-
unamum [37]. Kpome TOro, ucnonb3yemoe coeauHeHue LOMmMKHO UMETb MUHUManbHLIN HOMUHAmMbHLIA pasMep
DN 15 (1/2 NPS) n pacnonaratbcs Tak, YTobbl 06€Cne4ntTb MUHUMAanbHYI BEPOATHOCTb 3aKynopku U 3a-
Mep3aHus. N3beratoT yCTaHOBKM COEAUHUTENLHbLIX NAaTPyOKOB HA HUXKHEN CTeHKe TpybonpoBoga unu Ha no-
BOpoOTax. ,D,aTLII/IKI/I yCcTaHaBnuMeakwT C BHELULHUM CO€aUHEHUEM ANA B3ATUA np06 1 3anOpPHbIM KrnanaHoMm. ,D,J'lﬂ
TEXHUYECKOTO 0OCNY>KMBAHUSA HA MECTE JKCNnyataumu paccmaTpuBaloT BApUaHT M30NMPOBAHUA AaTyuka C
OBOWMHON GrOKMPOBKOW MK C ABOMHON BGrOKMPOBKON M Cnyckom. MamepuTenbHble TPybonpoBOabl U3rOTOBNS-
I0T U3 HEPXKABEIOLLEW CTanu unu Apyroro matepuana, noaxoasiero ang padotbl ¢ pnonaoMm, u KpensaT ans
npenoTBpaLleHns yaapos B criydae ux paspyLueHus.

8.3.3 Pacxogomep BbIKMOAHOrO TpyoonpoBoga

Pacxoaomep (CM. puCyHKkM 5 1 6) UCNONb3YIOT KaK AN OTCReXuBaHus paboTbl ra3oBO CKBAXKWHbI, TaK U
npu pacnpegeneHu NpoayKLUuK.
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8.3.4 TennoobmeHHUK BbIKMOHOIO Tpybonposoga

Ecnn ncnonb3ylT TENN006MEHHUK BblKMAHOTO Tpy6onpoBoga (CM. pUcyHku 5 u 6), npegycmaTtpuBatrT
cnepywouwee:

a) coefuMHeHUA pacnonaratwT Tak, 4To6Gbl y3en Tennoo6MeHHWKa MOXHO 6bl10 M3B/eYb, He paspesas
BNYCKHble WUAWN BbINYCKHble TPYOHbI;

b) ecnu ucnonb3ywT U-o6pasHble KoseHa Tennoob6MeHHWKa C (PNaHLEBON CTOPOHbI KOXyXa, TO OHWU
OOMKHbI MM60 BbIXOAUTb HApPYXy, NMG0 6biTb NErKO AOCTYNHbLIMU AN Hepas3pylaloWero KOHTPOS;

C) PhnaHuEBY CTOPOHY KOXyxa TennoobMeHHUKA CTaHAapTHOro pasmepa ycTaHaB/MBalT Tak, YTOObI
MOXHO 6bl10 NPOBECTU OYUCTKY, U3B/IEYEHNE, PEMOHT U 3aMeHy y3na;

d) npegycmaTpuBaloT NpefoXpaHUTENIbHYIO CUCTEMY B COOTBETCTBUM C 8.8.

8.3.5 KOHTpO/b necka B BbIKMOHOM TPpybonpoBoae

Korga nporHo3vpyeTtca nocTynseHue 60NbWIOro KonuyectBa necka, To npepycmaTtpuBalT o6opyaoBa-
HUe ANsi KOHTPOJIA Necka B BbIKMAHbIX TPy6onpoBoax.

7 — npefoXpaHuTeNbHbIi KnanaH AaBfieHus; 2 — nepeksyvaTeNlb BbICOKOTO-HU3KOrO AaBfeHusi; 3 — nepek/yatesib BbICOKOTO
faBneHus; 4 — kpblno oHTaHHO! apmaTypbl He(PTAHOW CKBaXWHbI; 5 — NPo600T60PHUK; 6 — FNyX0i TPOWHWK; 7 — KONEHO 60/bLIOro
paguyca; 8 — atmocdepa; 9 — 3amep HU3KOro AasneHuns; 10 — 3amep BbICOKOro AasneHuns; 11 — Bbixog 1OUL0B HA3KOTO JaB/eHus;
12 — BbIX04 (hN1IOMA0B BLICOKOTO AaBneHus; 13 — GOKOBOW WwTyLep; 14 — knanaH BbIKMAHOTO Tpy6onpoBoaa; 15— o6opynoBaHue Ans
KOHTPONA Necka; 16 — BTOPUYHbINA WTyLep; 17— Kpblfio (DOHTAHHOW apMaTypbl ra30BOW CKBaXMWHbI; 78 — 06paTHbIi knanaH; 79 — NuHUsS
3aKaunBaHna xumukaToB; 20 — DOHTaHHbIW TPOWHUK; 27 — pacxofomMep; 22 — (MCNONb3yeTCs BMECTe C BTOPUYHBLIM LITYL,EpoM);
23 — Tennoo6MeHHUK BbIKUAHOTO TpyGonpoBoga (HyXXeH TONbKO A/15 OYeHb ropsuMx MOTOKOB rasa W3 CKBaxXuH); 24 — Kk cenapaTopy
aTmocepHoro cépoca wunu B OTCTOHKK; 25 — OT BCMoMoOraTeNnibHOro Hacoca; 26 — pacxogomep donga um rasa
3anopHble knanaHbl A0 NPeAOXPaHUTEsbHbIX KNanaHoB 6/10KMPYIOT B OTKPbITOM COCTOSIHUU.

NMpumeyaHunsa

1 [aHHbI PUCYHOK NPMBOAMTCA A8 WANIOCTPALMW NOMOXEHNNA, NPUBEAEHHbIX B TeKCTe. BecnomoraTtenbHble yCcTpoii-
CTBa W pacnonoxeHva Tpyb He [O/KHbI paccmaTpuMBaTbCsA B KayeCcTBe TUMOBbIX WAW PEKOMEHAYEMbIX.

2 OTBOf OT NPefOXpPaHUTENbHbIX K1anaHoB NocTynaeT B COOTBETCTBYOLWME CUCTEMbI yTuamnsaumum (cm. 8.8).

PucyHok 5 — lMpuMep cXeMaTUMYeckoro yepTtexa Tpy6onpoBoAa 1 BCNOMOraTesibHbIX YCTPOWCTB AN BbIKUAHBIX MMHUA 1
MaHW0/bA0B, HE PACCYUTAHHBIX HA AABMIEHNE HA YCTbe CKBAXWHbI
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7 — npefoxpaHNTenbHbI KnanaH faBneHus; 2 — nepek/iloyaTesib BbICOKOTO-HW3KOTO AaBfeHus; 3 — nepekyaTe/lb BbICOKOrO
OaBneHus; 4 — nepeknayaTenb HU3KOTO AaBJ/IEHUS; 5 — Kpbl1o (DOHTAHHOW apmaTtypbl HEDTAHON CKBaXXWUHbl; 6 — MPO600TOOPHUK;
7— KoneHo 6onblioro paguyca; 8— atmocdepa; 9— 3amep HU3KoOro gasneHus; 10— 3amep BbICOKOro AaBsieHuns; 11— Bbixog diongos
HW3KOro pAasneHus; 12 — BbIxofd hNIOUAOB BbICOKOTOo AaBneHus; 13 — 60koBON wTyuep; 14 — knanaH BbiKMAHOrO TpybonpoBoaa;
75 — o6opygoBaHWe AnA KOHTpoNns necka; 16 — BTOPUYHbLIA WTyuep; 77 — KpblO (POHTAHHOW apmaTtypbl ra3oBOW CKBaXKUHbI;
18 — o6partHbIil kKnanaH; 19 — nuMHMSA 3akauymBaHns XMMukaToB; 20 — (DOHTaHHbI TPOWHUK; 27 — pacxogomep; 22 — (MCMNosb3yeTcs
BMECTE C BTOPWUYHbIM LWITYLEPOM); 23 — Tens006MeHHMK BbIKMAHOTO TpybonpoBoga (HYXeH TO/bKO A/19 OYeHb ropsYuMx NOTOKOB rasa
13 CKBaXWH); 24 — K cenapatopy aTmocdepHoro c6poca win B OTCTOWHWK; 25 — OT BCMOMOraTeflbHOro Hacoca; 26 — pacxogomep
dnounga vnn rasa

3anopHble KnanaHbl A0 NpeAoXpaHUTeNbHbIX KanaHoB GIOKMPYIOT B OTKPLITOM COCTOSHUM.

Bca cuctema Tpy6onNpoOBOAOB A0 MOKa3aHHbIX Ha MPUMEPE MPUEMHBIX KOSJIEKTOPOB, BK/OYAs 3aMOpHbIE KianaHbl
MaHUchobAa, 3anopHbIe U NpefoXpaHnTesibHbIE KnanaHbl Ha AOMOHUTESIbHONM IMHMKM BCMOMOraTe/lbHoro Hacoca, A0/K-
Ha GblTb paccuMTaHa Ha JaBfieHNe CKBAXKMHbI.

MpumeyvaHnqa

1 [laHHbIli pUCYHOK NPUBOAUTCA 415 UNAKCTPALMU NONOXEHWIA, NPUBELEHHbIX B TEKCTe. BecnomoraTesibHble YCTPOii-
CTBa W pacnosioxeHns Tpy6 He AO/MKHbI paccMaTpuBaTbCA B KaYeCcTBe TUMOBbIX WX PEKOMEHOYEMbIX.

2 OTBOA OT NpefoxpaHnTesibHbIX KlanaHoB MoCTynaeT B COOTBETCTBYIOLLME CUCTEMbI yTuimsauuun (cMm. 8.8).

PucyHok 6 — lMpumMep cxemaTU4Yeckoro yepTexa Tpy6onpoBo/a 1 BCOMOraTe/ibHbIX YCTPOUCTB ANS1 BbIKUAHBLIX
Tpy60MNpoBOAOB U MaHU(ONbA0B, PACCUNTAHHbIX HA AAaB/IEHNE Ha YCTbe CKBAXWHbI
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8.3.6 OOpaTHbIif KnanaH BbIKUAHOTO TPyGonpoBoaa

OGpaTHbIit KnanaH yCTaHaBnMBAaIOT B HAaNnoOpHOM TpybonpoBoae ANst MUHUMU3aLMUM BO3MOXHOCTU BO3-
HUKHOBEHUA 06paTHoro noroka npu HeHamepeHHOM NOAKIMIOYEeHUN HU3KOro AaBneHus CKBaXXMHbI B CUCTEMY
Gonee BLICOKOrO AaBnNeHUs UMM B cnyvae paspbiBa Tpybonposoga. MpegycmarpusaloTr BO3MOXHOCTU NpPO-
JYBKU CErMeHTa HanopHoro Tpybonpoeoaa Mexay yCTbeM CKBaXUHbI M 0OpaTHbLIM KranaHom, obnervatowme
npoBeAeHne NepuoanYEeCcKoil npoesepkn o6paTHOro knanaHa (cm. 6.2.8).

8.3.7 Onopa BbIKMAHOIO TPyGONpoBoaa

Onopbl U KpenneHust HaNOPHOro TpyGonpoBoAa MUHUMMU3MPYIOT BUOpALIMIO U UCKIIOYAIOT BO3HUKHOBE-
Hue OueHuii (cM. 9.4). Npu NPoEeKTMPOBaAHMKM ONOP HANOPHOTO TPyOONPOBOAA YUUTLIBAIOT TO, YTO AAXKE B CRy-
yae (DMKCMpOBaHHOFO NOoNoXeHUA yCTbA CKBaXXUHbI HA nnaTq)opme €CTb BEPOATHOCTb HE3aBUCUMBbIX Nepeme-
LLIEHUN YCTbA CKBAXKUHbI BCIIEACTBUE BO3AEWCTBUS HA KOHAYKTOP U 006CAAHYIO KONOHHY BOSH, NOPLIBOB BETPA,
M3MEHEeHUn TEMNEepaTypbl U AABMEHUA, NPOCaaKK.

8.4 JkcnnyartauuoHHblie MaHugoOnNbAbI

8.4.1 O6wue nonoxeHun

Cxema MaHudonbaa C LECTbIO KONNEeKTopaMmu npuBeaeHa Ha pucyHkax 5 un 6. dakrudeckoe konuye-
CTBO U Ha3Ha4Ye€HUe KOMIEKTOPOB 3aBUCUT OT crneuyuduyeckux ycnosuin paborbl. Cxema npoknagku Tpyo K
3KCNNyaTauuoOHHbIM KOMMeKTopam npegycmarpuBaeTr Hambonee KOPOTKME M NpsiMble MaPLUPYTbl U UMEET He-
06x0aMMYI0 rMGKOCTL B COOTBETCTBUM ¢ 5.8. Bee yactu MaHudonbaa npoekTupyior Tak, 4tobel o6ecneumnTtb
OrpaHMYEHNE MAKCUMMarbHON CKOPOCTM B COOTBETCTBUM C 5.5. Ecnn Heo6xoanmo, cobpaHHble KOMNOHEHTbI
noaseprator PWHT B coorBercTtBuM ¢ ASME B31.3. B KOHCTPYKUMM 3aknabiBaloT BO3MOXHOCTb Hepa3spy-
LLAIOLLEr0 KOHTPONA konnekropos. Ha MaHudonbae ncnonb3yiotT YeTBEPTLOOOPOTHLIE KNanaHbl, Tak Kak OHU
0Cc0o6eHHO yao6HbI B pabote. OBbIMHO Anst pabounx aasneHuii Boiwe 42,0 MIMa uenecoobpa3sHee UCNonb3o-
BaTb 3a4BWKKU.

8.4.2 CoeguHeHua orBoaoB MaHudonbaa

CoefnMHeHUs 0TBOAOB MaHUONbAA BhIMOSHAOT B COOTBETCTBUM € Tabnuuen 6. Ecnu ncnonb3yior cne-
LuManbHble COEAWHEHNA OTBOAOB, 06ecneunBaloT rnagakoCcTb BXOAHOTO OTBEPCTUS U OTCYTCTBUE 3ayCEHLEB
nocne ero cBapku Ha mecre. Ha koHuax maHudonbaa yCTaHaBNMBAIOT rnyxue draHupbl AN co3aaHusa nio-
UAHBIX NogyLleKk N oBecrnedyeHns BO3MOXKHOCTU paclumpeHus B Byayuiem.

8.4.3 YctaHOBKa knanaHoB Ha MaHudgonbae

Cxema pacnonoxeHuss maHudonbaa obecneumsaer yaoO6CcTBO A4OCTYNA K KKAOMY KnanaHy Ans ero
9KCNyaTaUMoOHHOTO OBCMY>XUBAHUA, a Takke NPOCTOTY MX AeMOHTaxa. B ucxogHom npoekre maHudonbaa
paccmaTpuBaloT BO3MOXXHOCTb YCTAHOBKM NPUBOAHBLIX KNANaHOB.

8.5 TpybonpoBoabl TEXHONMOTMYEeCKNX pesepByapoB

TunoBas cxema TpexdaszHOro TEXHONOTMYECKOro pe3epByapa CO CTaHAAPTHLIMU BCMOMOTaTeNbHbIMU
yCTPOWCTBAMWU M MHOTMMM JOMOMHUTENbHBIMW KOMMNOHEHTAMN NpUBEAEHA Ha PUCYHKe 7. [nA BbINONHEHMs
MHOFOYMCNEHHBIX TEXHOMOTMYECKUX onepaumii Heo6X0aMMbI Pa3nNUYHbLIE pe3epByapbl, O4HAKO BCE NOTOKM B
pesepByap U U3 HEro 06bIYHO OpPraHU3yTCA 0AUHAKOBO. YacTb KOMMOHEHTOB (CM. PUCYHOK 7) MOXET ObiTb
He BocTpeboBaHa, HO OHM PacnonoXeHbl TaMm, Fae A0MKHbI HAXOAUTLCA B Clyyae HeobxogumocTu. Benomo-
raTensHble YCTPOWCTBa yCTaHABAMBAIOT TakuM 06pa3om, utobbl oGecneunBanach BO3MOXHOCTb UX BbICTPOrO
[JEeMOHTaxa ANl pEMOHTa UMK 3ameHbl. MpeaoxpaHuTenbHblE YCTPOUCTBA AONYCKAIOT BO3MOXKHOCTL MX NPO-
BEPKM Ha MecTe.
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1 — pacxogomep cnwovga Wi rasa; 2 — UHAUKATOP AaBfeHus; 3 — uWHAMKaTop Temnepartypbl; 4 — nofgcoedvHeHue Ans B3ATUA
npobbl; 5 — npeAoxpaHUTENbHbIN KnanaH AaBneHusi; 6 — nNpeaoXpaHUTEesIbHbI 3/1IeMeHT; 7 — ynpaBAsieMblii peryavpylowmi
KnanaH; 8 — mnepeknoyaTenb BbICOKOrO YPOBHS; 9 — nepeknioyatesnb BbICOKOro-HM3KOro AasneHus; 10 — nepeknioyvartesnb HU3KOro
ypoBHS; 11 — o06paTHbll knanaH; 12 — BxofA; 13 — npo600T60pHMK; 14 — cTpysa € neckoMm; 15 — K MPOBEPOYHOMY PacxofoMepy;
16 — KTEXHOM0rMYEeCcKOMy npoLeccy ¢ BoAol; 17— perynupyrowumii knanaH; 18 — 6aiinac; 19 — agpeHax; 20 — dunbTp NnpeaBapuTesnbHoi
ounctkn; 21 — npuMMep YCTaHOBKM [ANs cbpoca fJaBneHus; 22 — CcOefMHEeHUs NPOBEpOYHOro pacxogomepa; 23 — 6aiinac
K anbTepHaTUBHOMY TEXHOJ/IOTMYECKOMY pe3epByapy unm Tpyb6onposoay; 24 — npoayBska; 25 — npumep TpexdasHoro TeXHoN0rm4eckoro
pesepByapa; 26 — K OCYyLIeHMIo, Npojaxe W T. M., 27 — [OMOJIHUTE/IbHOE COeAUHEeHWEe MPOBEPOYHOrO pacxogomepa; 28 — xpaHeHue
MNT. N.; 29 — 6ailinac BbiNnycka HeTU U/ KOHAeHcaTa

3ar|opr|e KnanaHbl A0 NpefoxpaHnTesIbHbIX KnanaHoB 6!'IOKI/lpyPOT B OTKPbITOM COCTOSAHUN.

MpumeyvaHnsa

1 [aHHbIA pUCYHOK NPUBOAUTCS ANA UNAKOCTPaLMM NOMOXKEHWA, NPpMBEAEHHbIX B TEKCTe. BecnomorarenbHbie yCTpoit-
CTBa W pacnosioxXeHns Tpyd He OO/HKHbI paccMaTpyBaTbCA B KAYeCTBE TUMOBbIX WIN PEKOMEHIYEMbIX.

2 OTBOfA, OT NpefoxpaHnTeNbHbIX KnanaHoB NOCTynaeT B COOTBETCTBYIOLWME CUCTEMbI yTuamn3auun (cm. 8.8).

PucyHok 7 — MpyMep cXxemaTuyeckoro YepTexa TpexgasHoro TeXHO0rMYeckoro pesepeyapa
CO BCMOMOraTe/ibHbIMU YCTPOCTBAMM

8.6 CucTeMbl UHXEHEPHbIX KOMMYHMKaLWii

8.6.1 lNHeBMaTU4YeCKMUe CUCTEMBDI

8.6.1.1 Tpy6onpoBoabl 1 PUTUHTK

MHeBMaTnyeckne cuctembl obecneymBalT HafeXHoe cHabxeHne BO34YXOM WIW ra3omM KOMMOHEHTOB C
nHeBMonpueogom. Bce Tpy6bl, TpybHas o06BA3ka M UTUHIU UMEKT HOMWHANbHLIA pasmep He 6onee DN 9
(3/8 NPS) u unsrotoBnsawTca u3 Hepxasewwen ctanm AISI 316 wnm AISI 316L ¢ MMHUMANbHOW TOMLMHOM
cTeHok 0,889 MM B MecTax KOHTakTa c aTMocdepoii. Tpybbl MOHTUPYIKOT Takum 06pa3omM, UTOObI MUHUMU3K-
poBaTb YNCNO HMXHUX TOYEK WU NOBYLIEK ANS XUAKOCTU. Bbixoabl U3 pe3epByapoB M TPy6ONpPOBOAHON ceTu
[OMKHbI 6bITb U3 BEPXHE YacTh CUCTEMbI, a CAIMBbl — U3 HUXHEW. MpeaycmaTpmnBaloT BO3MOXHOCTb NPoAYyB-
K Tpy6ONpOBOAHON CUCTEMbI C Lefiblo yaaneHusa kKoHaeHcata. [pu Hanuumu TpeboBaHUSA NMHEBMAaTU4YECKOro
ncnbITaHMA NHeBMaTu4vecknx cumctem cm. 10.3.

8.6.1.2 Bo3ayliHble CUCTEMBbI

[na rnaBHbIX BO3AYWHbIX KOMJIEKTOPOB MCMOJb3YT KOPPO3MOHHO-CTOMKME MaTepuanbl, Hanpumep
OUMHKOBAHHYIO uan Hepxasetwyto ctanb (AISI 316 nnun AISI 316L) ¢ my(pTOBbIMM pe3b60BbIMU COENHEHUS-
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mu. OTBOAbI OT TPYG K UHCTPYMEHTAM NPOEKTUPYIOT B COOTBETCTBUK € 8.6.1.1. C Uenblo NpeaoTBpaLleHus BO3-
MOXHOCTY nonasgaHus rasa unu yrnesogopoaHbIX NapoB B CUCTEMY 0COB0e BHUMaHWE yaensoT pa3sMeLLEHUIO
mecTa 3abopa Bo3gyxa KOMNpPeccopoM. He gonyckaloT UCNONb30BaHWE B CUCTEME NEPEXOLHUKOB, B KOTOPLIX
MO>ET NPOU3OUTU CMELLMBAHNE BO3AyXa U rasa.

8.6.2 MasoBble cucTeMbI

Ecnu ycraHoBneHo, 4uto 06beMbl BbIOPOCOB MOTYT CO3AaTh aBapuiHYI0 CUTYaLMIO, TO B Fa30BbIX CUCTE-
Max BEHTUNALMWOHHbIE BbIXOAbl U MPEA0XPAHUTENbHBIE KNanaHbl AOMKHLI UMETL TPYOHbLIE 0TBOALI B 6e3onac-
HOe MeCTO. BbiGMpatoT UCTOUHMK ra3a, KOTOpbIi AaeT Haubonee cyxon ras, uMmeloLuiica Ha nnartgopme. Mpu
NPOEKTUPOBaHUWN CUCTEMbI MHCTPYMEHTANbHOIO ra3a y4nTbiBaloT criegyioulee:

a) cnegyeTt pacCMOTPETb BO3MOXHOCTb OCYLUEHUS Fa3a A0 MeCTa 3HAaYMTENbHOIO NaZeHns ero agaene-
HuA. Ecnun ocyuika rasa HeBO3MOXKHA, TO AN NPeAOTBPAaLLEHNA 3amep3aHus MOXKET NOTPeboBaTLCA BHELLHUI
WCTOYHUK Tenna;

b) ana npepoTBpalyeHus nonagaHus rMApPaToB U XnMAKOCTel B TpyOONpoBOAHYI0 CUCTEMY a3 nNoAaloT B
cenaparop Ans pacluMpeHus;

C) HeobxoAUMO 3HaTb HOMUHASbHLIE ABIIEHUA HA BXOAE U BbIXOAE YCTPOWCTB ANsi CHWKEHUS AaBne-
HUA. ECNu HOMWHaNbLHOE AABMEHUE HA BLIXOAE HWXKE BXOAHOTO AaBMEHUSI OT UCTOMHMKA, TO Pa3rpy304HOE
YCTPOICTBO NPOEKTUPYIOT HAMPSAMYIO C PEAYKTOPHLIM YCTPONCTBOM;

d) cneayer paccMOTPETb BapPUAHT YCTAHOBKM NapannenbHbiX YCTPOWUCTB AN CHUXEHWUS AaBreHUs C
uenbio obecneyeHnsi paboTocnoCcoBHOCTU CUCTEMBI B Cy4ae 0TKaza OCHOBHOIO YCTPOMCTBA.

8.6.3 MoxapHble BOAsIHbIE CUCTEMbI

MoxxapHble BOASHbIE CUCTEMbI OObLIYHO BbLIMOMHAIOT U3 KOPPO3UNHO-CTOMKUX MaTtepuaroB, TakMX Kak
cnnas 90 % meau u 10 % Hukens, a TaKke BbICOKONErMPOBAHHbLIE CTanW UMK YrNepoAUCTbIE CTanu C Mno-
KpbiTuemM unu 6e3. B cucreme noxapHOro BOAOCHaOXEeHUA MOTyT notpeboBaTbCA OTCEKaloLmMe 3aBWKKM,
MO3BONSIOLLME 3AKPbITh BbILLEALLIYIO U3 CTPOA YaCTb CUCTEMBI ANSA TOrO, YTOObLI OCTABLLASICA YaCTb CUCTEMDI
morna npogomkarb paboty. Mpu BeiOOpe MecTa AN NOXapHbIX CTAHLUIA U/MNKU TMAPOMOHUTOPOB OLIEHUBAIOT
UX JOCTYNHOCTBL B cryyae noxapa. MNpu onpeaeneHnn HeoOGX0AMMbIX Pacxo40B BOAbI YYUTLIBAIOT NoLaab
MOBEPXHOCTW, MECTOHAXOXAEHWE 060PYAOBAHUS N MAaKCUManbHOE YUCHIO NOXAPHbIX CTBOSOB, KOTOPbIE MOTYT
MCNOMb30BaTLCA OAHOBPEMEHHO (CM. [38], [39] u [40]).

8.6.4 CucteMbl NUTLEBOW BOAbI

Cuctemsbl MUTLEBOW BOAbI NPOEKTUPYIOT M3 OLIMHKOBAHHOMW YIMEepOoAUCTON CTanu, Hep)XXaBeloLLen cTanm
TMna 316, Meau unu MeaHbIX CNraBoB NMMOO M3 KOMMO3UTHOTO NNacTuka. He goNyckaeTca CnosbL30BaHMe TOK-
CUYHbIX KOMMNO3UTHbIX Marepuanos. Ecnu ncnonb3yotr onpecHUTEnbHbIE YCTAHOBKU, TO OLIEHMBAIOT BO3MOXK-
HOCTb 3arpsAisHEHUA BOAbI OT TEMMOBLIX UCTOYHUKOB. ECnn nuTbEBas BOAA NOCTYNAET B Apyrue yCTPOMCTBA,
HanpumMep B CUCTEMbl OXNaXKAEHWUS KOXYXOB ABUraTenen u T. n., TO NPUHUMAIOT Mepbl ANA NPeaoTBpaLLEHuns
3arpsisHeHus u3 ob6parTHOro NOToka.

8.6.5 KaHanusauMoHHble CUCTEMBI

BHyTpeHHWe kaHanu3auuoHHbIe TPyOoNpoBOAbI (HANPUMEP, B XUIbIX BroKax) U3roTOBSIIOT U3 OLMHKO-
BaHHOW YrnepoaucTol cTanu, yrnepoaucTOoi CTanu ¢ NOKPbITUEM, MEAHO-HUKENEBbLIX UMM HEMETAaNMUYeCKUxX
Tpyb u obecneunsator onopamu B cootBeTcTBUU ¢ ASME B31.3. BHelwHue TpyGonpoBoAbl M3roTOBNAT U3
OLUMHKOBAHHOW YrnepoauCTOol CTanu, yrnepoaucTon cTanum ¢ NOKpbITUeM, MeAHO-HUKENEBbIX UM HEeMEeTannu-
YeCcKkuX TpyO (COOTBETCTBYIOLLE 3aKPENIEHHbIE U 3alUULLEHHBIE OT CONTHEYHOro CBeTa). Bce TpyOHbIE CUCTEMBI
cneayeT HaanexawpmmM o6pa3om 3akpenuTb U 06ecneunTs MUHMMAanbHBINA YKIOoH 1 %. B cuctemax npegycva-
TPUBAIOT U HEOBXOAMMEBIE CPEeACTBA OYUCTKU. BbixogHble TpyGonpoBoAbl OT YCTAHOBOK ANst O4UCTKM KaHanu-
3aLMOHHbIX BOA 3aKaHYMBAKOTCA HUXKE YPOBHSA BOAbI M UMEIOT NErkoA0CTYMHblE COEAUHEHUS A B3ATMS Npod.
Ocoboe BHUMaHKEe yaensioT BbIOOPY MECT BEHTUNALMOHHBIX BEIXOA0B C 3aMaxoM.

8.7 OTonuTesnbHble CUCTEMbI C MPUMEHEHUEM cronaa v rramKonsa

8.7.1 [OnAa 3awmTbl nepcoHana v npeaoTBpaLleHns noxxapa npu NPpoeKTUPOBAHMU CUCTEM OTOMNEHUSA
C NpUMEeHeHveM drionaa npesycMaTpuBaloT ero n3onsauuio. Bee TpyObl, knanaHbl U PUTUHIU NPOEKTUPYIOT
B COOTBETCTBUM C pasgenamu 5, 6 u 7, 3a ucknioveHnemM rnaHues aAns Bcex cuctemM. [ns cucrem ¢ HU3KUM
JaBneHneM napa v ropsiiein BoAOH AN YMEHbLUEHUS yTeuek pnaHubl Kak MUHUMYM JOXHbI COOTBETCTBOBATL
knaccy 300 no ASME. TpyGonpoBoa NPOEKTUPYIOT C pac4yeToM Ha Tennosoe paclumpeHue (cM. 5.8). Tenno-
u3onsiuusl CooTBeTCTBYET TpeboBaHusamM 9.6.

8.7.2 Ecnn TeXHOMNMOIMYECKass CTOPOHA KOXYXOTPYOHOro TennoobmeHHuka nmeeT pabodee fasneHue
BbllLIe, YEM PaACYETHOE AABIEHUE HArpeBarTenbHOW CTOPOHbI C MPUMEHEeHMeM (brnouaos, TO 3Ty CTOPOHY 3a-
LMLLAIOT NpeaoxXpaHuTenbHbIM YCTPOMCTBOM. PacnonoxxeHnme npeaoxpaHUTensHOro yCTpomcresa 3aBuCHT oT
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haKTUYECKOW KOHCTPYKLIMU CUCTEMBI. [10 BOSMOXHOCTU NPEAOXPAHMTENBHOE YCTPOMCTBO HAX0AUTCA Ha pac-
wuputensHom (BydepHoM) pesepByape, KOTOpbI OyaeT BbINONHATL (PyHKUMIO cenapaTtopa. Bce Harpesa-
TenbHbIEe hnonabl NPOXoAAT Yepes paclumpuTenbHblin (GydepHbIii) pesepeyap AnA yaaneHus BCex ConyT-
CTBYIOLLMX ra3oB. Ha TennoobMeHHuKe TaKkxe MOXET noTpeboBaTbCs NpefoxXpaHTeNbLHOE YCTPONCTBO. Ecnn
pac4eTHOe AaBrieHWE CO CTOPOHbI HU3KOTO AABNEHUS MEHbLUE ABYX TPETEN PACUYETHOIO AaBEHUSI CO CTOPOHDI
BbICOKOTO AABMNEHWA, TO NPU NPOEKTUPOBAHUN AONONMHUTENBHO YYUTHIBAIOT BO3MOXHOCTb pa3pyLueHus TpyObl
TEennoo6MeHHMKa.

8.7.3 lMpu paccMoTpeHun BONpoca O TOM, kakum o6pa3om GyaeT NpoucxoauTh yaaneHue BbiGpocoB
U3 NPeaoOXPaHUTENBHOTO YCTPOMNCTBA HA TENNOOOMEHHUKEe, YYUTLIBAIOT NOCHEACTBUSI CMELLUMBAHUS FOPSYUX
dnonaos ¢ xonogHsimu (CM. [41]). MoxeT noTpe6GoBaTbCs OTAENbHBINA CKPeBOK.

8.7.4 OTONUTENBLHbLIE CUCTEMBI (3 UCKMIOYEHNEM TOPAYEl BOALI UMK Napa) NPOXOAST NHEBMAaTUYECKue
ucnoltaHnsa B coorsetcteun ¢ 10.3.3. lNepen BBOAOM CUCTEMbI B IKCNIlyaTauuio NOCne nNpoBegeHus rmapo-
CTaTUYECKOro UCMbITAHUS YAANSIOT BCIO OCTaBLUyIOCA Boay. Kpome Toro, BCIO OCTaBLUYIOCS OCHE CrMBa BOAY
yAansaoT npu 3anycke nyTem MeaneHHoro Harpeea cuctembl 4o 100 °C u Bbinycka obpasoBasLuerocs napa.
YnensaoTr 0co60e BHUMaHWE TOMY, UTOObI B TEUEHUE 3TON Onepauumn BCe OTBO/bI CUCTEMBI BbINKU OTKPLITHLI ANsi
LUMPKYNALMNA.

8.7.5 BbIXIIOMNHOM NOTOK OT IMUKOMbHOMO peGolinepa coaep>UT BOASIHONW Nap M YrneBOAOPOAHbIE Napbl.
Mpu NPOEKTUPOBAaHWK BbIXNOMNHLIX TPYO peboiinepa yunuTbiBaloT NpeaoTBpaLLeHne N3bbITOMHOTO NPOTMBOAAB-
NeHuns1, BO3ropaHnsi U KOHAEeHcauuu.

8.8 Cucrtembl copoca aAaBneHna n yTunusauumn

8.8.1 O6wWwume nonoxeHus

CucrteMbl cbpoca OaBMeHMs U YTUNU3aUUKU HYXXHbI ANS NPeaoTBpalleHnst u3bbITOYHOIO aBrneHusi B
obopynoBaHuM U cuctemax TpyGonpoBoaoB, a Takke ans 6e30nacHoro yaaneHus orxoaos. Hekoropbimu u3
BO3MOXHbIX MPUYKH MOSABMNEHUS N3OBLITOYHOTO AABNEHUA ABNAIOTCA 3aKynOpMBaHME NPOX0oAa HWUXeE MO NOTOKY,
HEeNCnpaBHOCTb PErynuUpYyIOLLErO KnanaHa Bbille Mo NOTOKY U HAPY>KHbIN NoXap.

OObIYHO MCNONB3YIOT TaKUe NPeaoXpaHUTENbHbIE YCTPONCTBA COpOCa AaBneHus, kak 0ObI4HbIA Npeao-
XPaHWTENbHbIW KrnanaH ¢ NPY>XWHHbIM BO3BPAaTOM, CUINb(POHHBIN KOMNEHCMPOBAHHLIA NPeaOXPaAHUTENBHbBIN
KrnanaH ¢ Npy>XMHHbIM BO3BPaTOM, YrpaBnsieMblii NPeoXpaHUTENbHBINA KnanaH, BakyyMHbIi NpeoxXpaHuTerb-
HbIi KnanaH u paspblBHOW guck. OnucaHue, pabota, pa3mepsbl, yCTAHOBKA AABNEHUS U NMPUMEHEHUE [1OIDKHbI
cootBercTBoBatb ASME BPVC-VIII, [41]—[43] unu cooTBETCTBYIOLLMM HALMOHANbHLIM HOPMaM ANl pe3epBy-
apoB noa faBreHuem.

MpepoxpaHutenbHble YCTPOACTBA Npyu patoTte ¢ rasoM UM napoMm o0ObIMHO MOACOEAUHSIIOT K NapoBOi
4yacTu pesepByapa Unu K BbikuaHbIM Tpybam. OHM yCTaHaBNUBAIOTCA A0 ceTyaroro Bnarooraenurtens. Mpeao-
XPaHUTENbHbIE YCTPOWCTBA ANSl XXMAKOCTM Pa3MeLLaloT HUKe HOPMAaribHOTO YPOBHSI XXMAKOCTU.

Ecnu pesepByapbl C oaAMHaKOBbIM paboynm gaBreHueM pacrnornaratot nocrnefoBaresibHO, TO Npeaoxpa-
HWTENbHOE YCTPOWUCTBO, HACTPOEHHOE HAa MUHMMASbLHOE pacyeTHOE AABMEHWE B CUCTEME, YCTaHaBMMUBAIOT
Ha nepeom pesepByape. Ecnu kakoi-nmbo u3 OCTaBLUMXCSI pe3epByapoOB MOXET ObiTb M30NIMPOBAH, TO yCTa-
HaBMUBAIOT NpeloXpPaHUTENbHOE YCTPONCTBO, PACCYMTAHHOE C YY4ETOM BO3MOXHOCTM NOXapa Uiu TenoBoro
pacwupenus. MNpeaoxpaHuTenbHbie yCTPOWCTBA pacnonaraioT Tak, YToObl MX HEBO3MOXHO ObINo n3onupoBaTb
OT Kakoi-nmbo 3almLIAEMOii YacTU CUCTEMBI.

8.8.2 Tpy6onpoBoAbl NnpeAoxpaHUTENbHbIX YCTPOUCTB

JaHHbIN NOANYHKT NPUMEHUM K CUCTEMAM, OTHOCALLMMCA K pasaeny 1 Hopm ASME BPVC-VIII, a Takoke k
HOpMam [44] n ApyrMm COOTBETCTBYIOLLIMM HALMOHaNbHLIM HOPMaM A pe3epByapoB Noj AABMEHUEM.

Mpu HEOBXOAMMOCTM AEMOHTaXKa NPEeAOXPAHUTENLHOIO YCTPOMCTBA OTKMIOYAIOT TEXHONMOTUYecKkue
CUCTEMbI, NOAKIIOYEHHbIE K 06LLEMY NpPeaoXpaHUTENbLHOMY KOnnekTopy. B kayecTBe ansrepHaTuBbl Nocne
NpeaoXpaHUTENbHBLIX YCTPOMCTB, €CNU OHU NOAKMIOYEHbI K 00LLEMY NpefoXPaHUTENBHOMY KONNEKTOPY, yCTa-
HaBMNMBAIOT NOMHOMNPOXOAHLIA 3aNOpHLIN KnanaH. Bce 3anopHbie KpaHbl, PacnoONOXEHHbIE A0 WUAM nocne
NpeaoXpaHnTenbHbIX YCTPOICTB, 060pyaOBaHbl ONOKUPYIOLLMMKU YCTPOWCTBAMU U (PYHKLIMOHMPYIOT B COOT-
BETCTBUU C npunoxennem M Hopm ASME BPVC-VIIlI unu ¢ gpyrummn HauMoHanbHeIMM HOpMaMu Ans COCyaos,
paGoTalowmx nog AaBNeHUEM.

Tpy6bl HA BbIKMAHOI CTOPOHE NPeAOXPaHUTESbHBIX YCTPOWCTB NPOEKTUPYIOT Tak, 4ToObl co3aaBaTb Mu-
HUManbHbIe HanNpsPKkeHUs Ha ycTpoiicTBax. TpybonpoBog Takke A0SPKEeH BblaepXaTb MakCUManbHOe NpoTUBO-
JasneHue, KOTOPOMY OH MOXKET NOABEPraTbCs, 3HAYEHUA AONYCTUMBIX pabounx aaBneHuii NnpeaoxpaHnTeNb-
HbIX KnanaHoB NpuBeaEHbI B [45].
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MpepoxpaHuTenbHble YCTPOMCTBA pa3MeLuatoT Tak, YTobbl BbiNyCckHbie TPyObl Obinn caMoapeHupyto-
LUMMKUCA ANA NPEAOTBPALLUEHUA HAaKONNEHUS XUAKOCTU UNKU KOHAEHCUPOBAHHLIX NapoB B YCTPOWCTBE UNu B
BbINYCKHOM TpybonpoBsoae.

CyLUeCTBYIOT ABa TUNa nnamMeracuTenen:

a) B3pbiBOOE30NACHbI NnameracuTens.

3TOT TMN NNaMeracuTens He JOMKEH UCNOMNb30BaTLCS, ECMU:

1) AnuHa coeguHuTensHOro Tpybonpososga A0 MOTEHUManbHOM TOYKM BO3ropaHus B 20 u Gonee pas
NPeBbILLIAET BHYTPEHHUIN AnaMeTp TpyObl nnu

2) Mexay nnameracuTeniemM U noteHumanbHOW TOYKOW BO3ropaHusA yctaHoBneHbl PUTUHIMKN (KONeHa,
CYXXEHUSY), KOTOPbIE MOTYT COCOBGCTBOBATH YCKOPEHMIO (PPOHTA FOPEHNUS;

b) nnameracutens C 3aLMUTON OT AETOHALMNU.

3TOT TUN NnaMmeracuTens UCNONb3YeTCA B CRy4YasX, NPUBEAEHHbIX B NEPEYNCIIEHMN a), U UMEET Kame-
py cbpoca. Koraa ncnonb3yorT AaHHbIA TUN Nnameracutens, To ANnHa coeanHUTENLHOro Tpybonpoesoga Ao
NOTEHLManbHON TOYKW BO3ropaHus AormkHa 6onee yem B 30 pa3 npeBbiaTh BHYTPEHHUN AnameTp Tpybbl, a
nnaMeracuTenb pacnonaratT Kak MOXHO Onuke K 3alumiaemMmomy o60pyaoBaHuio.

MoTepu gaBneHusa Ha nnameracuTene NPOBEPSIOT Ha COOTBETCTBME YCMOBMAM 3JkcnnyaTtauuun Tpybo-
nposoaa.

YCTaHOBKY M UCMbITAHWE MamMeracuTenei NpoBOAsT B COOTBETCTBUM C OBLLENPUHATLIMU CTaHAAPTaMMU,
Hanpumep [46].

8.8.3 Tpy6onpoBogHbie cucTeMbl copoca (yaaneHus)

Cucremy cbpoca u TpyGonpoBOAbl NPOEKTUPYIOT TaK, YTOObI MOXHO ObINO yaanuTb cOpackiBaeMblin Npo-
OyKT Hanbonee 6e30nacHbIM U HaAEXHbIM cnocobom. Cuctemy cbpoca u TpybonpoBog CNPOEKTUPYIOT Tak,
YTOObI MCKNIOYAaTh BO3MOXHOCTb CKOMMEHUS XKUAKOCTU U HE CHXKaTh BO3MOXKHOCTM cBpoca AaBneHus npeno-
XPaHUTENbHLIMU YCTPOWCTBaMMU. Kpome TOro, NpoeKkT AOIDKEH OrpaHuYuBaTh NpoTuBoaasneHue. Onpeaensior
MaKCUMarnbHO BO3MOXHOE NMPOTMBOAABMNEHUE B KQXAOW TOUKe cOpoca. STO 0COBEHHO BaXHO, €CNK ABa UNn
HECKOINbKO NPEeAOXPaHUTENbHLIX YCTPONCTB MOTYT OJHOBPEMEHHO OCYLLUECTBNATL COPOC B OAHY U TY Xe CU-
ctemy otBoga. Martepuansl, OUTUHIM, CBapKa U ApYyrme npoeKTHble KPUTEPUM COOTBETCTBYIOT TEM 4aCTAM
HaCTOALLEro cTaHaapTa, B KOTOPbIX 3TU KpUTEPUK paccmartpusatotcea, a takke API RP 520-2.

KOHCTPYKUMKN BEHTUNSALMOHHBIX OTBOAOB M (haKenoB NpOeKTUPYIOT TakuM 06pa3om, YToObl UCKIIOUUTb
ux gedopMmauuio nog BO34ENCTBUEM BETPOBOW Harpy3ku. STU KOHCTPYKLMM YCTAHABAMBAIOT C NOABETPEHHOMN
CTOPOHLI NNaTgopMbl C YHETOM NOAXOAA BEPTONETOB, CyA0B U T. 4. [pu onpeaeneHun BbICOTbI U PACCTOSIHUS
OT NNaTtdopmbl YYUTLIBAKOT BOSMOXHOCTb BHE3aMHOMO BOCMSIAMEHEHUS U3-3a UCKPOOOpa3oBaHUs, NageHus
ropsiLero cnovaa v TERNON3NyYEHUs.

Korga yrneBoaopoaHbie napbl BbINyCKaOTCA B aTMOCepy, TO NOCNE UX BbIX0Aa MOTYT 06pa30BbIBATLCA
orHeonacHole cmecu. MonoxeHne BOCNNAMEHSAIOLWENCA CMECU U MHTEHCUBHOCTU Tenna B cny4ae ee BO3ro-
paHus onpeaenaeTca B COOTBETCTBUM C [41] u [47]. Ecnu B aTmMocdepy cOBpachiBalOTCA TOKCUYHbIE NAPbl, TO
Takue CUCTEMbI NPOEKTUPYIOT B COOTBETCTBUU C HOPMATUBHBLIMU AOKYMEHTaMK, Hanpumep [48].

o BO3MOXHOCTU ANA CAepXXMBaHUA NPOCKOKOB NNAMEHN BCE CUCTEMbI COpPOCa NPOEKTUPYIOT HA MUHU-
mansHoe aaenexue ot 0,3 o 0,5 MMa. B 6onblUMHCTBE Cny4YaeB 0TBOALI U3 060pyA0BaHUA C aTMOCKhEPHBIM
AaBneHneM obopyayloT nnameracutTensMmn Ana 3awmTbl OT NPOCKOKOB nnameHu. MNnameracutenu MoryT 3a-
6uBaTbCA NbAOM U HE UCNOSB3YIOTCA B XONOAHBIX KIIMMATUYECKUX YCOBUSIX 6e3 COOTBETCTBYIOLLEN 3aLLUTHI
oT 3amep3anus. lNnameracutenn nepuoan4EeCcKn OCMaTpPUBAIOT, HAaNPUMEP Ha NPeAMET CKONNeHus napaduHa.

8.9 JlpeHaXHble CUCTEMBI

8.9.1 MNpoekTHLIE NONOXEHUA

[peHa)kHble cUCTeMbl NPOEKTUPYIOT € y4eToM obecneveHuns coopa v yTunusaummn 3arpasHEHUin oT Bcex
MCTOYHMKOB. [IpeHaxHaa cucteMa NpeaoTBpaLLaeT yTeuky sarpasHuTenei 3a 6opr, npeaoTepaLlaer ckonne-
HWE BOCMNAMEHSIOLLIMXCA XNAKOCTEN Ha nanybe unu B NoAA0HAaX, a Taioke cnocobcTByeT CO3AaHMI0 HOpMarb-
HbIX ObITOBbIX YCITOBUHA.

8.9.2 3akpbITbIN gpeHax

Ecnn mcnonb3ylotcs 3akpbiTble APEHaXHbIe CUCTEeMbl, TO OHU AOSMKHLI UMETb YKMOH M COeAMUHATLCA
TpybaMn HENOCPEACTBEHHO C YCTPOWCTBaMM YyTUNM3aUMK, He CBA3AHHLIMU C YCTPOICTBAMM yTUNM3auun ca-
MOTEYHBIX APEHAXHBIX CUCTEM, C LIENbI0 NPEeAoTBPALLEHMA NonagaHua GnioMaoB U3 CUCTEM ApeHaxa noj
AaBneHneM B CaMOTEYHbIN ApeHaxk. PacyeTHoe paBneHne B3ammoCBA3aHHLIX TPyOONpoBoAa M APEHAXKHOTO
KnanaHa Ha KaXoMm TEXHOMOIMYECKOM KOMMNOHEHTE JOMKHO ObiTb HE HMUXE MAaKCUMAaNbHOrO AaBNEHUs, KO-
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TOPOE MOXET UMETb MECTO B CUCTEME, U AOIDKHO COOTBETCTBOBATL MakCUManbHOMy paboyemMy AaBneHuto
TEXHONMOrMYeCKOro KOMMOHEHTa CUCTEMbI. TPYGONPOBOAHLIE CUCTEMBI AOMMKHBI COOTBETCTBOBATL pasaenam 5,
6 n 7. MNpu paboTte ¢ cepoBOAOPOAOM MPEAYCMATPUBAIOT OTAEMbHYIO 3aKPbITYIO APEHAXHYIO CUCTEMY C Le-
nbio BesonacHou ytunusaumm dnionaos. OTAENbHYIO 3aKPbITYIO APEHAXKHYI0 CUCTEMY NPEeayCMaTpUBaIoT AN
cOpoca 13 XonoAHbIX IKCMAYaTaLUOHHbIX MIMHWIA C LENbIO NPeaoTBPaLLeHns 3aMep3aHus.

8.9.3 CamoTeuHbIW apeHax

Ctok ¢ nany6 u nogaoHoB nnatopmbl 0ObIYHO MOCTYNAET CAMOTEKOM B YCTPOMCTBA yTUnuaauuun. ons
3TUX CUCTEM MPUrOAEH LUMPOKWIA KNacc marepuanos. Ecnu ncnonb3ylot ctanbHble TpyObl, HENPUTOAHbIE ANA
paboThbl NpK HaNWYUK YINeBoaopPoaa, TO MX MaPKMPYIOT B COOTBETCTBMU C 5.1.5. Yaenaor ocoboe BHUMaHue
MUHUMW3ALIMKU YUCTIA KOTEH U OTPaHMYMTENEN NOTOKA B cucteme. CaMOTEYHYIO PEHaKHYIO CUCTEMY 000py-
AYIOT OAHON UMW HECKOMNbKUMW NapoBbIMU NOBYLLKAMMW UK APYTMMU CPeACcTBaMU NpeaoTBPaLLeHUs MUrpaLmmn
rasza u3 cOoOpHON EMKOCTM B OTKPbLITbIN ApeHaxk. TpybonpoBoa NpoknaabiBaloT C YKINOHOM BHU3 MUHUMYM 1 %.
B HeKkoTopbIX Cry4yasx MOXeET OKa3aTbCA HEOOX0AMMON NPOKNAaAKa B rOPU3OHTANbHON NIIOCKOCTU, HO YKITOHOB
BBEPX HE JIOIPKHO ObITh HU NPU Kakux obcTosATenbCcTBax. MpegycmMarpuBaoT OUUCTUTENBHBIE COEAUHEHUS.

8.10 Tpy6onpoBoaHbie MOCTbI Mexay nrnardgopmammu

MpoekTupoBaHue TPyGONPOBOAHBLIX MOCTOB JOMMKHO GbITb aHANOTMYHO NMPOEKTUPOBAHMIO APYTMX CUCTEM
TpyGonpoBoaOB, 3a UCKIIOYEHUEM TOTO, YTO B STOM CIy4ae TaKKe YYUTLIBAKOT NepemeLeHune nnardgopm. Mo-
crne onpeaeneHnsi MakCUmarbHbIX NepeMELLEHNI NPOEKTUPOBAHNE AOHKHO BECTUCHL B COOTBETCTBUK C 5.8.

8.11 Crosikmn

CTOSAKM MPOEKTUPYIOT C YYETOM MAaKCMMarnbHOW BOMHOBOW HAarpy3ku, BHYTPEHHEro AAaBneHWs U ABU-
XKEHMSA MOPCKOrO TPaHCMopTa, a Takke APYrux YCroBuUi OKpyxawLlen cpefbl. CTOSKU pa3MeLLatoT BHYTPU
OMOPHOM KOHCTPYKLUUW; €CIIN 3TO YCIIOBUE HE BbINOMHEHO U CTOSIKU HaXOAATCHA C HAPYXXHOW CTOPOHbI CBANHON
nnardopmbl, K KOTOPOK OOLIMHO MOAXOAAT CyAa, MX 3almuialoT aMmopTusatopaMu. AHTMKOPPO3UOHHAA 3a-
LuTa B 30He NEpUOANYECKOro cmavmBaHua onpegenena B 9.5.1.6. HaynoHanbHble HOPMbI MOTYT COAEpPXaTb
JOMONHUTENbHbIE KPUTEPUM ANA NMPOEKTUPOBAHMSA TPyOONPOBOAOB.

8.12 Mpo600TOOPHbLIN KpaH

Kpanbl ans ot6opa npob M3 TexHONOrM4eckux NMOTOKOB pacnonaratT B 3agaHHbiX MecTax. Mectono-
NOXeHUe KpaHOB BbIOMpaIOT TakuM 06pa3om, YToObl nonyyars TUNUYHbIE NPoObl. Mpo6ooTOOPHbIE KpaHbI
MCNOMb3YKTCS COBMECTHO € NPOB600T6OpHMKaMM unm npo6ooTbopHbIMKU TPpyOKamMmu, KOTOpbIE A0OXOAAT A0 LEH-
Tpa TpybonpoBoaa. Yaensitor 0coboe BHUMAHME KAYECTBY M PEXMMY MOTOKA B KaXKaou TOYKe B3SATMSA Npoo.
KOHCTpYKUMSt KpaHa u ero TpyOHOW 0BBA3KM AOmkHa obecneunBarb OYMCTKY MM paspyLUeHUe BO3MOXXHOTO
3aTBepaeBLUero ocaaka. loa BosaencTenemM 6onbLUMX NEpPeEnagoB AaBnNEHUs KnanaHbl MOTYT NOABEPraTbes
WHTEHCUBHOW 9po3umn. [yGnupoBaHue knanaHHoOW CUCTEMBI U HaANexalme npoueaypsl otéopa npod moryTt
MaKCHMarbHO YNPOCTUTb peLleHne Takux npobnem. KnanaHel gnsa B3atusa npod o6b6I4HO umetoT pazmep DN 15
(1/2 NPS), n3rotoBnAI0T U3 ayCTEHUTHON HEPXKABEIOLLEN CTanu Unu gpyrnx nogxoaaLmx 4ns KOHKPETHbIX TEX-
HOMNOrMYeCcKnx yCrnoBuii MaTepuaros.

9 AHanus cBA3aHHbIX BONPOCOB

9.1 OOwWmne nonoxeHusa

[JaHHbIN pa3aen NoCBSILLEH aHaNMU3y pasnuyHbIX BOMPOCOB, CBA3AHHbLIX C TPYOONPOBOAHLIMU CUCTEMAMM.

9.2 KoMmnoHoBKa

[MNpy nnaHmpoBaHMn KOMNOHOBKKM TPyOONPOBOAOB Ha A0OLIMHON NnaTdhopMe paccMaTpuBatoT Crieayto-
Lue BOMpPOChHI:

a) Be3onacHOCTbL NepcoHana;

b) COBMECTMMOCTb C pesepByapoM, 060pya0BaHUEM U OMOPHON pamoi (cm. [49));

C) AOCTYMHOCTb 0O0PYAOBaHUS U TEXHUYECKOE 0BCNY>XUBAHME;

d) onopbl Tpyo;

€) MOCTKM M MapLUpyTbl 3BaKyauuu,

f) yao6cTBO aKCcnnyaTtauuu.
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9.3 BbicOThI

BbicoTy TpyGonpoBoaa Ha nnaTchopmax onpeaensiioT TakuMu dpaktopamu, kak Tun cnonaa, Temnepary-
pa, HeoBX0AUMOCTb APEHaXKa U 4OCTYMHOCTL ANst nepcoHana. TpyGonpoBoA HE YCTAaHABIIMBAIKOT Ha PELLETKE
UNKU HaCTUIE Nosia U UMEET HeOGXOAUMBIN 3a30P AN TEXHUYECKOTO 06CNyXUBaHUS. BepxHuii MOHTax TpyGo-
npoBofoB obecneunBaeT 4OCTATOMHOE NPOCTPAHCTBO AN NPOX0Aa nepcoHana.

9.4 Onopbl TPyGONpoBOAOB

Tpy6onposoabl Nnatgopmbl ONUPAKOTCA Ha 3CTakagbl, KOMIOHHbI U OTAESNbHbIE CTOMKW. MecTononoxe-
HWE W KOHCTPYKLMSA ONOp 3aBUCHAT OT CXEMbl NPOKMajKu, Cpeabl, Macchl, AMaMeTpa, yaapHbIX Harpy3ok, Bu-
Opauuun u 1. 4. NMpeagycmarpuBaloT BapMaHT UCNOMb30BaHWUSA rePMETUYHO 3aBapPEHHBIX OMOP AN MUHUMU3 ALK
KOppOo3uu 1 06ecneyeHns 4OCTaTOMHOrO 3a3opa ANns BO3MOXHOCTM nokpacku. Onopbl KNanaHoB HE JOSHKHbI
MeLlaTb AEMOHTAaXY KINanaHoB ANsi PEMOHTa Unu 3ameHbl. TpeboBaHus k rubkocTu Tpy6onpoBoaoOB 1 onopam
pomkHbl cootBeTcTBOBaTh ASME B31.3, a Takke 5.8 1 8.3.7.

9.5 [pyrue BONpOChkI KOPPO3UU

9.5.1 3awuTHbIe NOKPLITUA ANA HAPYXHbIX NOBEPXHOCTEN

9.5.1.1 CtangapTbl Ha NOKPbITUSA

MpoekTupoBaHue, BbIGOP U KOHTPOMNb HAPYXKHOTO NMOKPLITUSA TPYOONPOBOAHLIX CUCTEM COOTBETCTBYIOT
pasgenam 10, 12, 13 u 14 crangapra [50].

9.5.1.2 Tunu4Hble CUCTEMbI NOKPLITUIA TPYBONPOBOAOB Ha nnatdopme

Ons Bcex cTtanbHbIX TPYO NpeaycMaTpuBaioT UX 3aLUMTY CUCTEMON NOKPLITUIA (OKpaCKM), NPUrOAHOCTb
KOTOPOW K MOPCKUM YCINOBUSIM NOATBEPXAAI0T ONbITOM NPeALLECTBYOLLEN SKCNnyaTaumMm unum Haanexawmmu
UCMbITAHUSAMM.

9.5.1.3 BbIbop cuctembl NokpbiTUA Ans TpybonpoBoaa Ha nnatgopme

Mpu BbIBOPE CUCTEMbI NOKPLITUSE PACCMAaTPUBALOT:

a) noAroToBKY NOBEPXHOCTMU;

b) ananasoH oxugaembix Temneparyp (MakCumManbHbIi 1 MUHUMAanbHBIN);

C) Cyxue u/unu BriaxkHble NOBEPXHOCTH,

d) oxugaemoe XMmMn4eckoe 3arpasHeHue;

€) NomnoXeHwe salyuuiaemoro o6opyaoBaHnsa (BbICOTY HazJ 30HOM NEPUOAUYECKOrO CMaYMBaHUSA, Mak-
CUMAarbHYIO BbICOTY BOSHbI U T. A4.);

f) oxmpaemoe abpasnBHOe BO3AEWCTBUE;

g) MPUMEHUMOCTb CUCTEMbI NOKPLITUS;

h) TexHudeckoe obcnyxuBaHue.

JIeHTbl ¥ NOKPBLITUSA, HAHECEHHBIE METOAOM JKCTPYAMM, OObIMHO HE UCNOMb3YITCA B TPyOONPOBOAHOM
cucteme nnardopmbl. MoOXXeT MUMETb MECTO MHTEHCUMBHAs KOPPO3usa noj STUMMK 3alUTHLIMU Matepuanamu
B OTCYTCTBUE KaKMX-NUOO BUAMMbIX BHELLUHUX MPU3HAKOB. M3-3a CNOXHOCTU NECKOCTPYHHOW 00paboTkm Ha
nnartopme xenarenbHO NPOU3BOAUTL Takykd 00paboTKy, BKNIOYAs rPYHTOBKY W/MNM NOKpacky Tpy® u BCro-
MoraTenbHbIX YCTPONCTB, Ha Bepery.

9.5.1.4 AHTUKOPPO3MOHHASA 3alUMTa U30NUPOBAHHBIX TPYD

TpyBonpoBoabl NOABEPraloT UHTEHCUBHON KOPPO3UW NOA M30MSALUMOHHLIM MaTepuanomM, No3ToMy BOC-
NPUUMUYMBBLIE K KOPPO3UKM MaTepuanbl 3alyLiaoT nokpackon. Konuyectso nsonauum AOMXHO ObiTb MUHK-
ManbHbIM, @ MOKPACKY KOHTPONMUPYIOT U COAEPXAaT B XOPOLLEM COCTOSHUM.

9.5.1.5 XnopuaHoe KOPPO3MOHHOE paCTPECKMBAHME HEPXKABEIOLLEN CTanu Nog HanpsXkeHnem

AYCTEHUTHYIO HEpPXKaBEeILLYIO CTamnb NOABEPralT XNOPUAHOMY KOPPO3MOHHOMY PacTpPEeCKMBAHWUIO NOA
HanpsbkeHMeM Mpu Temnepatypax ceobiwe 60 °C B CONMEHOCHOM atmocdepe, NOSTOMY npeaycmaTpuBaioT
Mepbl M0 NPeAoTBPALLEHUIO 3TOro addekTa.

9.5.1.6 Crtosku

B 30He nepnoanyeckoro CMaunBaHUsA CTOSIKU 3aLLMLLAIOT, HANPUMED, NOKPLITUEM WUIU MIAKUPOBKOM.

9.5.2 AHTUKOPPO3UOHHAA 3alnTa BHYTPEHHUX NOBEPXHOCTEN

9.5.2.1 OBwpe NnonoxxeHus

Bbibop Hauny4yLero MeToga CHUXXEHUS BHYTPEHHMX NOTEPb MeTanna 3aBUCUT OT TUNa U UHTEHCUBHOCTH
Koppo3uu. B kaxxgom cnyvyae Heo6xoaAnMO UCNONb30BaTb MHAMBUAYANbHbLIA noaxod (cm. [50]).
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9.5.2.2 TexHonoru4yeckuin Tpybonposoa
Ha BHYTpeHHMX NOBEPXHOCTSIX TEXHONOIMYECKUX TPyOONpOBOAOB, KAk MPaBUIO, HE UCTONbL3YIOT 3aLUUT-
HOE MOKPbITUE. ANbTEPHATUBHbIE METO/bl YMEHbLUEHUS BHYTPEHHE KOPPO3UK BKIIOYAIOT:
a) 06e3BOXXMBAHUE TEXHOMOMMYECKNX MOTOKOB;
b) mcnonb3oBaHWe UHIMOUTOPOB KOPPO3UM;
C) BbIOOp pasmepa TpyObl, 06ecneunBaloLLEro ONTUMarnbHYI0 CKOPOCTb;
d) ucnonb3oBaHue KOPPO3UNHO-CTOMKUX METASNOB.
9.5.2.3 BogonpoBoa
MoteHumManbHble METOAbLI MUHUMMU3ALMKU BHYTPEHHEN KOPPO3UKU B BOAONPOBOAHON CUCTEME BKIIOYAIOT:
a) yaaneHve wn/vnv npeaoTBpaLleHne nonagaHusl KUCrnopoaa;
b) xumuuyeckyto 06paboTky (MHIMGUpoBaHUe KOpPpO3uu, BuoLMabl, KOHTPONbL 06pa3oBaHUA TBEPAbIX OT-
TNOXXEHUI N KOHTponb pH);
C) 3aWUTHbIE NOKPbLITUSA U OONMUOBKY (MNacTMacchl U T. A4.);
d) HemeTannuueckue TpyObI;
€) KOPpPO3UMNHO-CTOMKUE CNNaBbl;
f) KOHTpONb TBEPAbIX BKMOYEHUI (NECOK, rPsSi3b U 0CAA0K).
9.5.2.4 3awmTHbIE NOKPLITUA
Ecnu ncnonb3yloTcs BHYTPEHHUE NOKPLITUS, TO CUCTEMY TPYOONPOBOAOB NPOEKTUPYIOT TaK, YTOObLI NpU
ero cbopke 3TU NOKPbLITUA HE NOBPEXAANUCD.
9.5.3 CoBMeCTUMOCTbL MatepmanoB
Ecnu pasnuuHbie MeTansbl 00beAUHAITCS B Napbl B NMPUCYTCTBUM SMEKTPONUTA, MOXKET BO3HUKHYTb
ranbBaHu4eckui achdekT. Yem GonbLIe PasHOCTb ANEKTPOABWXKYLLMX CUIT METANNOB ranbBaHM4eCcKoro paaa,
TEeM cunbHee OyaeT Koppo3us. Bo3aMOXXHOCTb BOZHMKHOBEHUSA ranbBaHUUYECKON KOPPO3UM YUUTHIBAIOT NPU Bbl-
Oope maTtepuanos KOHCTPYKLMKU TPyOONPOBOAOB, KNIanaHoB 1 (pUTUHIOB. Takke He0OXx0aMMO:
a) MO BO3MOXHOCTM UCMONbL30BaTh OAUH MeTann nubo metannsl, crosiiue 6rm3ko B ranbBaHUYECKOM
psay,
b) npu ucnonb3oBaHWu pa3nUYHbIX METAMNOB PACCMOTPETL CNEAYIOLLME anbTepPHaTUBBI:
1) paspblB Napbl HENPOBOAALLMM MaTEPUArom;
2) VCKIOYEHUEe SNEeKTPOnUTa NPy NOMOLLM 3aLUTHOTO MOKPLITUSA OAHOTO Unu 060MX METaNNoB;
3) y xumn4ecku MeHee BnaropogHoro Metanna aHoAHbIN SNEMEHT A0MmKeH ObiTb Bonblue, YeM y
XMMu4ecku 6onee GnaropogHoro Metanna;
4) yCTaHOBKY NOAXOAALUEN 3aLUMTHOM KaTyLLKK.
9.5.4 Hepaspywarwwui KOHTPOsIb 3P03UK U/UNu KOppo3nmn
Heobxoanmo obecneynTb AOCTYMN K TOYKam TpybonpoBOAHOW CUCTEMbI, B KOTOPbIX MPOrHO3UPYETCA
3p03ua M/Mnu Koppo3usa. ATU TOUKM oBcreayloT paauorpadduyeckKumMm Unu ynsTpasBykOBbIMM METOAaMM, a
pe3yneraTthl AOKYMEHTUPYIOT ANA CPABHEHUA C Pe3ynbTaTtaMu NMOCNEAYIOLEro KOHTpons. KOHTponupyiot npo-
Liecc KOppo3uu M/Mnu 3po3uK C NMOMOLLbIO KOHTPObHBIX MIACTUHOK, BCTABNSEMbIX B OTBOA Tpy6Gonposoaa.
Ocoboe BHUMaHKe yaensioT Tpybonposogam ot HediTeaobbIBaloOLLEN CKBAXKMHbBI, KONIEHAM M 9KCNNyaTauuoH-
HbIM MaHuonbaam.
9.5.6 KaTtogHan 3awmra
Ecnu ans noaBoaHon yactu TpybonpoBoaa NnaHUpyloT KaTogHYIO 3aLMTY, OTIIMYHYIO OT 3aluTbl Nnart-
OpMbI, TO €ro CTOAK SMEKTPUYECKM U3ONMPYIOT OT nnatdopMbl. 3TO AoCTUraerca usonauuen naHuesoro
COEAMHEHWA Haa BOAOW U UCMONb30BAHNEM BCTABOK U3OMALMOHHOTO Matepuana aAnsi CTbIkOBbIX XOMYTOB, Ha-
XOAALUMXCA HUXKE U30NUPYIOLLEro draHua.

9.6 Tennousonauus

9.6.1 AHanu3 Temneparyp

Tennou3onauumio UCNonb3ytoT Ha Tpybonposogax nnarcopMbl ANt NPeAOTBPALLEHNS BO3rOpaHusi OT ro-
pPAYMX NOBEPXHOCTEN, COXPaHEHUA TENna, 3almMTbl OT 3aMep3aHus U NpeaynpeXaeHns BO3HUKHOBEHUS Bnaru
unu obneaeHeHus Ha Tpybonposoge. ins 3aLuThl NepcoHana Bce NerkoaocTynHbIe NOBEPXHOCTU ¢ pabounmm
Temnepatypamu csbilwe 45 °C nu6o n3onupylot, nMbo cHabXaIKT NPOBOMOYHLIMU UNKU NEPGPOPUPOBAHHBIMK
wmtamu. MosepxHOCTHU € TeMnepaTrypamu cabille 205 °C 3almiualoT OT NONaaaHus XUAKUX YIIeBoA0pooB, a
NMOBEPXHOCTK C TemnepaTypamu cabille 480 °C 3awuuialot oT ropiouux razos. Onpeaensior 3Ha4YeHue Temne-
paTypbl CaMOBO3ropaHus ANs BCEX XUAKOCTEN U ra3oBblIX CMECEW, KOTOpble MOrYT NPUCYTCTBOBATb, U Tpy6o-
nNpoBOA CHabXAIoT 3aLWMTON, €CNKU TEMMepaTypa ero NOBEPXHOCTU NPEBLILLAET TEMNEPATYPY CAMOBO3IOPaHUA.
Tunosble 3Ha4YeHUn TemnepaTyp camoBo3sropanus paeHbl 200 °C ans xumakoctu u 300 °C ans rasoBoli cMecu.
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9.6.2 NHCcTpyKUMM NO 06ecneyYyeHnIo HaAeXHON U3onALUN

a) Mepep ycraHOBKOW M30nsALMKU TPYOONPOBOAbI TLLATENBHO OYULLAIOT U OKPALLUMBAIOT.

b) U3onauuoHHbIn Marepuan BblOMPAIOT UCXOAA U3 KOHKPETHLIX TEMNEepaTypHbiX ycnosui. He ao-
NycKaeTcsl UCMOMNb30BaHUE U3ONSILUMOHHBLIX MarepuanoB, CNOCOOHbLIX NMPU BRAXHOW NOBEPXHOCTU BbI3BATb
paspyLleHue UnuM KOppO3uI0 U3ONUPYEMbIX MOBEPXHOCTEN (Hanpumep, OkuCb MarHus). LLUnpoko ucnonb3ay-
€MbIMU U3ONSIUUOHHBLIMU MaTepuanamu SBMAIOTCA CUIMKAT KanbUusl, MUHEpanbHasa BaTa, CTEKNOBONOKHO,
NEHOCTEKIO.

C) [Ans u3onsummn Hapy>KHOW NOBEPXHOCTU XONOAHBLIX TPYO MCNONB3YIOT NAapOU30NALMIO.

d) Msonaumio 3awmLaloT ot arMoc)epHOro BAMAHUA, nonagaHns HedTH, MEeXaHU4ecKoro U3Hoca U
Apyrux TUMOB NOBPEXAEHMs OOLLMBKOW M3 NMCTOBOW cTanu. Ecnu ana oGLUMBKKU MCNONL3YIOT NUCTOBOM anio-
MUWHUN, TO €ro 3aLULLAIOT BHYTPEHHEN rMAPOU30NUpYIoLWen NPOKNaaKkon.

€) lMpu Hanuunu ceposoaopoaa (H,S) aAna NnpeaoTBpaLLEeHUs ero KOHUEHTpauuu Bokpyr 6onTos chnan-
Libl HE U30NMPYIOT, 3a UCKITIOYEHNEM CNy4aeB, Koraa marepuan 6onTos NpuroaeH Ansa pabotsl B ycnosusax HyS
B cooTBeTcTBUMM ¢ NACE MRO0175.

f) AnA HeKoTopbIX HarpeBaTenbHbIX (OIMIOMAOB HE AONYCKAETCA NPUMEHSTL ANEMEHTbl TENNOU3oNaLu-
OHHbIX KOHCTPYKLMIA U3 CropaeMbIX MaTepuanos, Tak Kak Npu ux COBMECTHOM MCMONb30BaHUWU BO3MOXHO Ca-
MOBO3ropaHue.

g) HekoTopble u3onsAuMoOHHbIE Matepuansl MOTyT ObiTb OFHEONACHbLI UMW MOTYT BbIAENATL TOKCUYHBLIN
AbIM NPU ropeHun (coaepKaHue OpraHU4eCcKUx U roproHMnx BELLECTB B U30NAUMOHHBIX MaTepuanax AofmKHO
ObITb HE Bonee 0,45 % no macce).

h) Ana pasnuyHbix paamepoB TpyO u (DUTUHIOB BbINYCKAETCA cneuuanbHas nepopupoBaHHas u3o-
nsaumusa m o6LMBKa.

i) Koppo3sus Tpy6onpoBOA0B MOXET NPOMCXOAUTL NOA U30NALMEN U MOXET 0CTaBaTbCA HE3aMEYEHHOMN.
Koraa npuMEHsIIoT anbTepHaTMBHbIE CNOCOGLI 3aLLUUTLI (HaNnpuMep, KOXyX ANA 3aluTbl NEPCOHana), T OHU
MCNOSb3YIOTCA BMECTO M30n5auun (CM. Take 9.5.1.4).

9.6.3 TunuyHana TONWKMHA U3oNALUN

B tabnuuax 7, 8 u 9 npusBeAeHbl TUNOBLIE MUHUMASbHBIE 3HAYEHUSA TOSILLMHBI U30AALUK ANA PA3AUYHBIX
TemneparypHbIX U 9KCNyaTauuoHHbIX YCIOBUN.

Tabnuya 7 — Tunosas TonwMHa TeNNOU3ONSALMUM

NPS, atonm
MakcumanbsHas
Temneparypa, <1172 | 2 | 3 ‘ 4 | 6 ‘ 8 | 10 | 212
°C
TonwmHa M3onsauun, Mm
120 25 25 25 35 35 35 35 35
260 25 35 35 35 50 50 50 50
315 35 35 50 50 50 65 65 65
400 50 50 50 50 65 75 75 75

Ta6nuuya 8 — Tunoas TONLMHA HA3KOTEMMEPATYPHON U3OMALMUMN

NPS, aronim
MuHumaneHas Mnowaae
TeMneo%aTypa, 12341 1 |11/2 2 [21/2] 3 4 6 8 |10 |12 |14 | 16|18 | 20 (24| 30 HOBEPXHOCTH
TonwmHa usonaumuu, Mm
5 25|25 |25 26 | 25| 25 |25(25|25|35(35(35|35(35]35|35|35]35 35
0 2525 (25| 35 | 35| 35 |35|35(35(35(|35|35|35|35(35|35|35]|35 35
-5 35|35|35| 35 |35| 35 [35(35|50|50|50(50(50(50(50]|50]50]50 50
-10 35(35(35( 35 | 50| 50 |50|50(50(|50(|65|65|65|65(65|65|65]|65 65
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OkoHYaHue mabnuupi 8

NPS, gonm
Temagg%n;;? 12|34 | 1 [11/2| 2 (212 3 | 4 |6 |8 [10]|12|14]16 18|20 |24]|30 | oré’;%:'(ﬁcfc'?m
TonwwmHa nsonauuu, Mm
=20 3515050 50 |50 | 50 |50 |65 (65|65|65(65|65|65(65(65|75(75 75
-25 505050 50 |50 | 65 |65|65(65|65|75|75|75|75(75|75|75(75 90
-30 5050(50| 65 |65 65 |65|65(70|70| 7070|7090 (90|90 |90 |90 100
Tabnuya 9 — Tunosas ToNLWMHA M3ONALMK ANA AMana3oHOB TeMnepaTyp npu 3alyuTe nepcoHana
TonwmHa n3onsaumm, MM
NPS, aroim 25 35
[nanasoH TemnepaTyp ropsyen noBepxHoctu, °C

112 Ot 70 go 400 OT1 401 po 560

3/4 Ot 70 go 340 Ot 341 go 500

1 Ot 70 go 390 OT1391 00515

1172 Ot 70 o 350 Ot 351 o 470

2 Ot 70 go 340 Ot 341 po 465

2112 Ot 70 po 325 Ot 326 go 515

3 Ot 7080315 OT1 316 0o 430

4 Ot 70 go 315 Ot 316 no 420

6 Ot 70 80 290 Ot 291 no 400

8 — Ot 70 go 400

10 — Ot 70 go 400

12 — Ot 70 go 400

14 —_ Ot 70 no 370

16 — Ot 70 go 365

18 — Ot 70 go 365

20 — Ot 70 po 365

24 — Ot 70 go 360

30 — Ot 70 go 360

Mnockasi NoBepxHoCTLA OT 70 o 270 Ot 271 po 350

a [lnanasoH NpUMeHeHUsA Takke feicTBUTeneH ans Tpy6onpoeoaos u obopygosaHus ¢ NPS 2= 30.

9.7 Wym

9.7.1 B npoekTe TpybOnpoBOAHbLIX CUCTEM Ha NaTdopme NpeaycmMaTpuBaoT CpeacTBa 3aLuThl NepCo-
Hana oT BpeaHoro Bo3gencreus wyma (cm. [51]).

9.7.2 Llym B TpyOONPOBOAHON CUCTEME BbI3bIBAETCA TYPOYNEHTHOCTBIO (brionaa, NpoxoasLero no cu-
creme. TypOYyneHTHOCTb CO34aeTCH NOCIE CY)XEHbIX OTBEPCTUIN U PaCTeT C YBENMUYEHUEM CKOPOCTM chnonaa.
BonbLUMHCTBO LWYMOB B TPYGONPOBOAHBIX CUCTEMAX MOXKET ObITb CBA3AHO C PasNUYHbIMKU TUIAMMW PETYNMPYHO-
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LUMX KNanaHoB. YPOBEHb 3BYKOBOIO AABMNEHUS ANS PEryNUPYIOLLMX KNanaHoB ONpeaensioT B COOTBETCTBUMN C
dhopmynamu u JaHHbIMU, NPEA0CTaBMNAEMbIMU PA3NUYHLIMU U3TOTOBUTENSAMM.

9.7.3 OcHOBHOWM noaxod npu 6opbbe ¢ LWyMoM B TPyOONPOBOAHBLIX CUCTEMAX 3aKNIOYAETCA B UCKIOYe-
HWW UNKU CBEAEHUM K MUHUMYMY reHepauuu LWyMOB C BPeAHbIM A5 310pOBbsi ypoBHEM. MeToabl, KOTOpble
MOryT oKa3aTbCsl ahPEKTUBHBIMU ANS NPeoTBpaLLEeHMs] TaKUX YPOBHEN LUyMa B cUcTeMax TpybonpoBogos,
BKITIOYAIOT B cebs:

a) MMHUMM3ALWIO CKOPOCTEN (ONoUA0B; YPOBHM LUYMA, CO3AaBaeMble NMpU CKOPOCTSIX, ONpeaensieMbiX B
pasaene 5, AOMKHBI ObITb MPUEMNEMbBIMU;

b) BLIOOP TUNA PerynupyowmMx KnanaHoB UMW BKIIOYEHWE CrieumarnbHbIX ANMeMEHTOB, MUHUMU3UPYIO-
LUMX LLYM;

C) MCMONb30BaHWE YTONLUEHHbIX TPYO U (DUTMHIOB ANs ocnabneHus 3syka u Bubpauum (cMm. [51]);

d) ucnonb3oBaHue 3ByKOU3ONALMMN U/MNN IKPaHUPOBaHUS TPYObl U PUTUHIOB C LIENbIO MNOTMOLLEHUSA UK
U30MALMK 3BYKA;

€) B 0cobbIX Crlyyasx — UCMosib30BaHMeE IMyLUMTenei Ha NoToke.

9.8 Tabnuubl ana Tpyo, knanaHoB U (GUTUHIOB

Moapo6Hyo nHhopMaumio o Tpybax, knanaHax u UTUHrax NnpeacrasnsioT B Tabnuuax. MHgpopmaums,
KOTOpas MOXeT ObITb OTpaxkeHa B Tabnuuax, BKMoYaeT AmanasoHbl pasmMepoB, OCHOBHbIE TEXHUYECKUE Tpe-
6oBaHus, pekomeHAauuK no BbIBOPY KnanaHoB, AnanasoHsl aBneHusl, TeMnepaTypHble orpaHUYeHuUs, TUNo-
pasmepbl TPyO, cneumdukauum Matepuarnos, 0cobble npumedyanust U T. 4. Takue Tabnuubl COCTaBsAT ANs
MCMONb30BaHUSI BHYTPW KOMMAHMK B Ka4eCTBE pykoBoACTBa. Mpumep Tabnuubl Anst Tpyo, KnanaHoB U UTUH-
roB NPUBEAEH B NPUNOXeHUN B.

9.9 KOHTPOJb, TEXHUYECKOE OOCNyXXUBaHUE, PEMOHT U MOAEpPHU3aumsa

KoHTponb, TexHu4eckoe obCny>XMBaHUe, PEMOHT U U3MEHEHUST ABMNSIOTCA BaXKHLIMU acnektaMu OyHK-
LMOHMpOBaHuMA TpybonpoBOAHON cucTeMbl NnaTdopmbl NOCNe ee BBOAA B akcnnyaTtaumto. Ctanaapt [52] no-
CBSAILLEH UCMONb30BAHMIO COCYA0B MOA AABNEHMEM, @ Takke COLEPKUT MHCTPYKLMMU MO AaHHbIM BOMpoOcam,
NPUMEHNUMbIE B TOM YKCHE W ANs TPyOONPOBOAHBIX CUCTEM.

10 MoHTaX M KOHTPOSb KayecTBa

10.1 OOwWMe nonoxeHus

MarotoBneHue, cOOpKy, yCTaHOBKY, KOHTPOIb, MCNbITAHME U CBSI3aHHbIE C HUMK BUA bl PaboT N0 MOHTaXy
N KOHTPOSIO Ka4ecTBa METANMUYECKUX U HEMETANNNYECKUX TPYOONPOBOAHBLIX CUCTEM NNATOPMbI NPOBOAAT
B cooTBeTcTBMM ¢ ASME B31.3, 32 UCKNIO4YEeHMEM U3MEHEHWI, NPUBEAEHHbIX B HACTOALLEM CTaHAapTe.

10.2 CBapka

10.2.1 TpeGoBaHuA 6€30MaCHOCTH

Onsa npoBeaeHus cBapoYHbIX paboT Ha MOPCKUX NnaTtopmax HeoBXoaMMO cneunansHoe paspeLueHune,
ANA 30H NOBbLILLEHHOIO pMUCKa Takne paspelueHna He BblAatoT, €CNn B HUX HE CO3JaHbl Be3onacHble ycnosus
ANA NPOBEAEHUSA CBAPOYHbIX paboT.

10.2.2 KBanudukauma TeXHOOrMm cBapku

I'Ipe,qnonaraelvlble K MCNOJIb30BAHUIO TEXHONOIMKU CBAPKN OOJKHbI ObITb UCNbITAHBI. MeTOJJ,bI KBal'II/Iqu-
Kaummn TEXHONOrMm cBapkn u TpeboBaHns K Hel AOMKHLI COOTBETCTBOBaTbL ASME B31.3.

10.2.3 Keanudukauumsa ceapimka

CBapLUMKM J0MKHbI ObITh KBANUMUUKUPOBAHLI AN NPOBEAEHUS NpeanonaraemMelx paboT cornacHo npu-
HATON KBanudukaunmoHHon npoueaype. Ksanudukauunio npoBoaAaT B COOTBETCTBMM ¢ ASME B31.3.

10.2.4 CBapoOUHbIN XypHan

XXypHan 3anucen 0O KBanudpukauum TEXHONOrMM CBapKW W CBapLUMKa BEAETCH B COOTBETCTBUMU C
ASME B31.3.

10.2.5 TpeGoBaHuA k cBapke

TpeboBaHus k ceapke cooTBeTcTByOT ASME B31.3. Kpome TOro, ceapky He npoBOASAT, €Criu UMeeTcs
OMAaCHOCTb BNUSIHUS aTMOCEPHBIX YCIOBMI HA Ka4eCTBO CBaPKM.

10.2.6 TepmooGpadoTka

TepmooGpaboTKy, BKNIOYAOLYIO npeaBapuTenbHbIi Harpee u PWHT, npoBoasit B COOTBETCTBUM C
ASME B31.3.
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10.2.7 Hepaspywarowmuit KOHTPOnb

BuayanbHbIi, paguorpaduyeckuin u ynstTpasByKoBON KOHTPOSb MPOBOAAT B cOOTBETCTBUU CASME B31.3.
DononHutenbHO Ans TpybonpoBoaHLIX cuCTEM nNnatdopmel, paboTalowmx ¢ yrnesoaopoaom, NPOBOAAT pa-
anorpaduyueckuin KOHTPOrb B COOTBETCTBMM C Tabnuuen 10 6e3 yuera Temnepartyp u AaBneHum, Npu KOTOPbIX
paboTaloT AaHHbIE CUCTEMBI.

Tabnuya 10 — MuHUMManbHLIR NPOLEHT CBapHLIX coefuHeHni Tpy6 M3 yrmepoaucToi ctanu, nogBepraeMblx paguo-
rpadpu4ecKkoMy KOHTPOMo

[vanasoH AasneHuns MpoueHT cBapHbIX coeanHeHUN, %, He MeHee
Knaccol ¢ 150 no 600 no ASME 10
Knaccbl 900 n 1500 no ASME 20
Krnacc 2500 no ASME 100
34,5 MIa (5000 psi) 1 Bbiwe 100

10.3 UcnbiTauue noa gaBneHuem

10.3.1 Bonpocbl TEXHUKN 6€30NacCHOCTU

Tpy6onposoa NPOXOAMUT UCMbITAHUE NOA AABNEHNEM HA CTPYKTYPHYIO LENOCTHOCTL U YTEYKY nepej BBO-
4O0M B aKkcnnyaraumio. lNMoaroToBKy U BbINOAHEHUE FMAPOCTATUHECKOTO MW NHEBMATUYECKOrO UCNbLITAHNA NPO-
BOAAT B cooTeeTcTBUU ¢ ASME B31.3, 3a uckniovueHnem npuseaeHHbIX HUxe moaudukaumm.

TemnepaTtypa UCMbITLIBAEMOro MaTepuana aosmkHa ObiTb ¢ 3anacom BbiLLE TEMNEPATYPbI XPYNKOro pas-
pywweHus. MNpu TeCTMpOBaHUM BO3QYXOM UK a30TOM HYXHO u3beraTtb GbICTporo copoca gasneHus, 4Todbl He
AO0NYCTUTb U3OBLITOMHOrO CamMoOXnNaXkaeHUs, NOHMXKAIOWEro TemnepaTtypy metanna 4o ypoBHsSl, Npu KOTOPOM
BO3MOXHO XPYMKoe paspyLueHune.

10.3.2 N'mapocTaTtuyeckue UCNbITaHUA

Ona Bcex ruapocTaTuyecknx UCNbITAHMI UCNONL3YIOT BOAY, €CMU OHA He OKa3sbiBaeT HeBNaronpUATHOro
BO3gencTeuA Ha Tpybonposoa unu padouun dniona. JNiobbie ncnonb3yemoie Ana UCNLITAHNMIA BOCNNAMEHSIO-
LLMecs XnaKOCTU A0SMKHLI UMETL TEMNEPATYPY BOCNNaMeHeHus cabiwwe 65 °C.

O6opyaoBaHue U n3MeputenbHblie NPUbopbl, He CNOCOGHbIE BbiAEPXaTb AaBNEHUE UCMbLITAHUSA, OTCO-
€AVHSIIOT UM n3onupytoT. K HUM 0BbIMHO OTHOCAT:

Q) Hacochbl, TYPOUHLI U KOMNPECCOPbI;

b) paspbiBHbIE AUCKM U NpeAOXPAHUTENbHbIE KranaHbl;

C) poTameTpbl U pacxogomMepbl 00bEMHOIO TUNA;

d) uHauKaTopbl AABNEHUS, €CNM JaBNEHUE UCTILITAHWA BbIXOAUT 3a Npeaenbl UX LLKanbl;

€) KOHTPONbHO-U3MepUTENbHbIE MPUOOPLI U CMOTPOBLIE CTEKNA.

CnegaytoLiee 060py0BaHUE UCTILITLIBAIOT 1O PACHETHOIO AABIIEHUA U 3aTEM U30NUPYIOT:

a) WHAMKAaTOpbl AaBNEHUsA, €Cru AaBIeHUE UCNbITAHUSA BbIXOAUT 3a Npeaenbl UX LWKarsbl;

b) Hapy>xHble noNnNaBKOBbLIE OTKMIOYAIOLLME YCTPONCTBA M yKa3aTenu YPOBHSA XMAKOCTHU, €CNU NONNAaBoK
He paccyuTaH Ha AaBneHue UCMbITaHus. [NonnaBoK AOMKEH NOABEPraTbCA ASWCTBUIO PACHETHOIO AABMNEHUS,
rnocne 4yero NONMNaBKoOBas Kamepa AO0SHKHA U30NMPOBaTbLCS OT CUCTEMDI;

C) BO BPEMS UCMbITAHMA 0OpaTHbIe KnanaHbl AOMiHbI ObITb OTKPLITHI, @ OCTanbHbIE KnanaHbl AOMKHbI
ObITb NONYOTKPLITHI.

10.3.3 MueBMaTUYECKME UCNLITAHUA

Ecnu rugpocraTtuieckue UCNbITaHUsi HeXernaTenbHbl, HanpuMep B criydae BO3AYLUHbIX CUCTEM ynpasrie-
HUS, HarpeBaTenbHbIX PIIOMAHBIX CUCTEM UITM CUCTEM OXIAXAEHUA, NPOBOAAT NHEBMATUYECKME UCNLITAHUSA
B cooTBeTcTBuM ¢ ASME B31.3. Tak kak npu NHEBMaTUYECKOM UCMLITAHMU MOXKET BOSHUKHYTb ONACHasa CUTY-
auus, TO BO BPEMS UCMbITAHMS NPUHUMAIOT 0COObIE MePbl NPEAOCTOPOXHOCTU U OCYLLIECTBAAIOT CTPOrniA TeX-
HUYECKNI Haa30p. B kayecTBe UCTILITAaTENLHOTO (hrionaa MCNONb3YIOT TONbKO BO3AYX M a30T (C MHAMKaTopamu
unu 6e3). Kaxxgaa ucnbiTbiBaemMas CUCTEMA A0IMKHA UMETb NMPaKTUYECKU LenecoobpasHble MUHUMAanbHbIE
pasmepbl.

a) JlaBneHue npu UCNbITAHMU AOIMKHO ObITh B 1,1 pa3a 6onblue MakCUManbHOro Pac4ETHOTO AABNEHUSA.
W3beraiotr ucnbitaumii ¢ gasneHmsamu cebiwe 0,7 MIMa. [ina npeaoTBpaLLeHUsa XPYNKOro paspyLieHUa MUHU-
ManbHaa TeMneparypa mMetanna Ans Bcex KOMMNOHEHTOB MpU UCNbITAHMAX AomkHa coctaenath 10 °C.

b) JaeneHue nocreneHHO NOBLILIAIOT A0 3HAaYeHus He Bonee 0,17 MMa u yaep>xuBaioT Ha 3TOM YpOBHE
00 Tex nNop, Noka BCe COeAUHeHUs He 0b6cneoBaHbl HA YTEUKU MblSIbHBIM pacTBOpoOM. Ecnu yTeuek He obHa-
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PY>XE€HO, AaBNeHWe YBENUUMBAIOT C LUArom npumepHo 0,2 MMa 4o Tex nop, noka He ByaeT AOCTUrHYTO KOHEY-
HOe AaBfeHue UCMbITaHUA. 3aTemM AaBrneHue NOHMKAKT A0 3Ha4YeHuss 90 % faBneHust UCNbITAHUA U YaEePXU-
BaIOT Ha 9TOM YPOBHE B TEYEHWUE NPOMEXYTKA BPEMEHM, LOCTaTOMHOro AN nposedeHns obcnegoBaHus BCEX
CTbIKOB, COEAUHEHWIA U MECT CBapKW C MOMOLLbIO MbISIbHOTO pacTeopa.

10.3.4 McnbITaHMA HA yTEYKN

|-|pl/l HGOﬁXOp,VIMOCTVI NPOBOAAT UCNbITAHWE Ha YTEYKM ANnA NOATBEPXAEHUA repMEeTUYHOCTU MEeXaHU-
YECKUX COEAWNHEHWUI U YNNOTHEHUIA B TPYOOMPOBOAHLIX CUCTEMAX MOCHE UX MEXaHU4YEeCKOW COOpPKM C KOM-
MOHEHTaMu, paHee NPOLUeALMMIU TMAPOCTAaTUMECKUE UCTILITAHMA, MMOO Nocne MOBTOPHOM MX COOpKKU nocne
TEXHUYECKOTrO 0OCNY>XUBAHUS.

[na ucnbiTaHna Ha yTedkn 0ObIYHO MCMONb3YIOT BOAY, 3a UCKITIOYEHUEM Cry4yaeB, Korgaa ucnosb3oBaHmne
BOAbI NpuBeno Obl K HEBNAronpPMATHOMY BO34EWCTBUIO HA TPYOONPOBOA MMM HA TEXHONOIMYECKMIA NMPOLECC.
Mpn HeoBX0AUMOCTU ANA UCTLITAHMA HA YTEYKU UCMONb3YIOT a30T, CoaepXaluui UM He COAepKalLmMn UHAK-
KaTOPHbIV ra3, Takon Kak renuin.

[aBneHne npu MCnbITaHUM He AOMKHO npesbiwatb 110 % mMakcumansHO AONYCTUMOro paboyero gas-
neHus.

10.4 KOHTPONbHLIN AOKYMEHT 006 UCNbITAHUMU

KOHTpOnbHbIE AOKYMEHTbI 06 UCMbITaHUW, BKIOYAA JOKYMEHTbI O cOBMOAEHUN TEXHONOMUM CBaPKK, A0-
KYMEHTbI O KBanuduKaLmum CBapLIMKOB, a TaKKE AOKYMEHTbI 06 UCMbITaHUSAX NOA AABIIEHUEM, JOIDKHbI COOT-
BetcTBoBatb ASME B31.3.
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lMpunoxexnune A
(cnpaBouHoe)

Mpumepnl pemenus sagay

A.1 BBegoeHue

HacTosilee npunoxeHne UnlocTpUpyeT NpUMeHeHUe NPUHLMNOB NPOEKTUPOBaHWS TPYGONpoBOAOB, ONUCaHHbLIX B
HacTosILLeM cTaHAapTe, Ha NpUMepax peLLeHUs 3agaq.

A.2 MNpumep NpoeKTMpOBaHUA BbIKUAHOTO TpyGonpoBoga

A.2.1 3apaya

A.2.1.1 CrnpoeKTupyiTe BEIKUAHOW TPYOONPOBOA A4S 3aKaH4YMBaHUSA ra30KOHLEHCaTHON CKBaXKMHbI.

A.2.1.2 OxupaeTcs, YTO Ha4arnbHble XapakTepUCTUKN 3aKOHYEHHOW CKBaXWUHbI ByAyT crneayrowuMu:

a) AaBneHue Ha ycTbe 3aKpblToN CKBaxKUHbI cocTaBnaeT 37 900 klMa;

b) mMakcumanbHeI OXXuAaeMblil pacxod Npy UCMbITaHWKM U 3KCnyaTauumy (BKIYasn nynbcauuto):

gq =16 740 M3/4 MPW HOPMArLHOM [ABMEHUH [dg =065 (Bo3gyx =1)];

R = 3370 m3/m3 rasoBoro koHaeHcaTa Npu HOPMasbHLIX YCIOBUSX [d_=0,80 (Boga = 1)];

C) rMapofMHamuyeckoe aaBneHune B TpyOHol obBsske cocTaenseT 31 000 kMa;

d) Temnepatypa notoka coctasnset 49 °C.

A.2.1.3 TMpwn 3aKaH4YMBaAHNK CKBEXKWHBI B PEXUME NCTOLLEHUA OKUAAIOTCA CreayloLLme XapakTepucTuku:

a) rngpoAauHaMudeckoe faBneHune B TpybHol o6Bsa3ke cocTasnseT 10 300 klMa;

b) g = 11 160 M3/4 B HOPMaNLHBIX YCOBUSIX;

¢) R = 8425 m3/m3 rasoBoro KoHAeHcaTa B HopMaribHbIX ycrosusix [dy = 0,80 (Bopa = 1)];

d) 9,94 M3/4 nocTynneHne NNacToBoW BOA ! [d_=1,08 (Boga = 1)].

A.2.1.4 OxkBuBaneHTHas AnuHa BelkuagHoro Tpybonposoga cocTaenseT 15 m.

A.2.1.5 BblknaHoit TpybonpoBoa fomkeH ObiTb paccyuTaH Ha YyCThEBOE AaBMeHNe CKBaXKWHEI.

A.2.2 PeweHue

A.2.2.1 Obwwe nonoxeHus

JonxHbl BbITb PacCMOTPEHLI CreaytoLLMe BONPOCh!:

a) CKOPOCTb 3p0o3uni;

b) ycTOR4YMBOCTL K BO3LENCTBUIO AABMEHNS,

C) LWyM;

d) nageHue gasneHus.

A.2.2.2 CKOpOCTb 3p03um

A.2.2.2.1 TTocKonbKy NOTOK U3 CKBaXMHbI ByAeT HenpepLIBHLIM U OXMAAETCS Marblid UNU HYNeBoW BBIHOC Necka,
AN BBIYUCIIEHUA MaKCUMarnbHO AOMYCTUMOIA CKOpoCTU 3po3unn ByaeT Ncnonb3oBaTbes ypaBHeHWe (A.1) ¢ aMNupryeckoin
KoHcTaHTo 122 (eM. 5.5.1).

V. = (A1)

Tie V, — 3SpOo3UOHHasN CKOpOCTb dnonaa, M/c;
C — 3MMUpUYecKas KOHCTaHTa:
¢ = 122 pns HenpepbIBHON aKcMryaTaLun ¢ MUHUManbHLIM KONIM4ECTBOM TBEPALIX YacTuLy;
Pm — NNOTHOCTb rasa/XUAKOCTW Npu pabodem AaBneHnu U Temneparype, Kr/m3.
A2222 p,, BEMUCASIOT C MOMOLLBIO YpaBHeHMs (A.2) ANA HaYaNbHBIX N KOHEYHBIX YCTIOBUA TeHeHNs, YToObI Bbl-
ACHUTL onpefensoLne yCnosus.

288334 -p+37,22R-d-p
Pm = 28,82p+10,68R-T-Z

(A2)

rme p — abcontoTHoe pabovee aaBneHue, kla;
d_ — OTHOCHUTenkbHasi NAOTHOCTL XKMAKOCTU (AN BoAL — 1; ANs CMecn BOAbl U YINEBOAOPOL 0B UCTONb3YeTCH cpel-
Hee 3Ha4YeHWe) Npy CTaHAAapTHLIX YCIOBUSX;
— OTHOLUEHME ras3KuaKocTb NPU HOpMaribHBIX YCIOBUAX;
— paboyas Temnepatypa, K;
OTHOCUTENbHAaA MNNOTHOCTL rasa (4ns Bosgyxa — 1),
— KO3 PULMEHT CKUMaeMOCTM ANA rasa.

NG — 0
|
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a) Ana Ha4anbHbIX YCNoBUiA:

d_=0,80;

p =31000 klMa + 100 = 31 100 kMa (abcontoTHoe),

R = 3370 m3/m3 ra3oBoro koHeHcaTa Npu HOpMarbHbLIX YCHOBUSX;
d, = 0,65;

Tg= 49 + 273 = 322 K;

Z=0,91.

MoacTaBnAs aTW 3Ha4eHUsa B ypaBHeHue (A.2), nonyymm

b= 28833.0,8-31100 +37,22-3370-0,65-31100
m 28,82-31100+10,68-3370-322-0,91

b) AN KOHEYHbIX YCROBWIA:

= 285 kr/M? (Ha4yanbHoe).

_11160/8425-.0,8 +9,94.1,08

L= =1,047;
11160 /8425 + 9,94
p =10 400 klMa (abcontoTHoe);
=_ﬂ_ = 991 M3/M3;
11160/8425 +9,94

dy = 0,65

T=322K;

Z=0,81.

MoacTaBnAs aTU 3Ha4eHusa B ypaBHeHue (A.2), nony4mm

28833-1,04-10300 + 37,22-991-0,65 -10400
= ’ il ‘ = 184 kr/M3 (KOHE4Hoe).

m 28,82-10400 +10,68-991-322.0,81
A.2.2.2.3 Vcnonbays npuBefeHHble Bhlle 3Ha4eHUst B ypaBHeHUU (A.1), Nony4nm:
122
v, (Ha4anbHoe) = — =7,2 M/c;
o ) 285

122
Ve (KOHe4Hoe) = — = 9,0 m/c.
184

A.2.2.2.4 VNcnonb3ays ypaBHeHue (A.3), onpeaensioT MUHUMaNbLHO AOMYCTUMBIE NNOLLaan NONepevHoro ce4eHmna

277,6+103Z-R-Tilp

Ve

A= (A.3)

rae A — MUHUManbHas Mrowagb NonepedHOro cedMeHusi notoka, HeobxoauMmas Ha efiMHUYHbIA OGbeMHBIN pacxod,

MM2/M3/.
a) Ansa HayanbHbIX YCIOBUIA:
277,6 +103-3370-322-0,91/31100
A= = 492,8 mmM2/M3/y;
7,2
16740

A=4928.—— = 2448 MM2 (HauanbHas).
3370

b) [AnA KOHEYHbIX YCIOBUIA:

A= 277,6 +103-991-322-0,81/10400
9,0

A=311-(9,94+11160
8425

=311 Mm2/M3Ly;

] = 3503 MM? (KOHeuHas).

A.2.2.2.5 XoTa gonycTumas cKopocTb 3p03nK A1 KOHEYHBIX YCNOBUI Bhile, pasMep TPyObl onpeaenstoT KOHEYHbI-
MU YCNOBUSAMMU, T. K. 06beM xugkocTu Gonblue.
A.2.2.2.6 MapameTp A npeobpasyeTrcsi BO BHYTPEHHUI AnameTp TpyObl cneayrowmm obpasom:

.d?
A= i 1 ’ (A4)
4
d; (HavanbHbIiA) = 4-2448 _ 55,8 MM (BHYTpeHHUWIA anametp);
b1

d, = ’4'3503 = 67,1 MM (KOHEUHbIN).
ks
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A.2.2.3 YCTOWYNBOCTL K BO3AENCTBUIO AaBNEHUS

A.2.2.3.1 MNpepBaputenbHblit Boibop pasmepa TpybonpoBoga MOXHO Tenepb caenarb ¢ UCnofb3oBaHMeM Tabnu-
ubl 5. Tpebyemoe HoMUHanNbHOe AaBneHne ansa TpybonpoBoga AomkHo 6biTh Bhiwe 37,9 MMa. Huxe npuBepeHbl ABa
o4eBUAHLIX BapuaHTa Bbibopa:

HoMuHanbHbI pasmep TpyOGbl, BHyTpeHHUI MakcumanbHoe pabouee nasneHue
MM (QtoVim) Tunopasmep AvameTp, MM Ana Tpy6el mapku B no [5], MMNa
DN 80 (3 NPS) XX8 58,4 42
DN 100 (4 NPS) XX8 80,1 36

DN 80 (3 NPS) umeet Tpebyemoe faBneHue, HO X BHYTPEHHWA AnaMeTp CIIULLKOM Mar A KOHEYHbLIX YCNOBWA.
DN 100 (4 NPS) umeeT goctaTouHbll BHYTPEHHUIA ANaMeTp Arsi KOHEYHBIX YCIOBUIA, HO Tpebyemoe paboyee aaeneHue
HEMHOrO HUXe, ecrnn ucrnonsyetcs Tpyba mapku B.

A.2.2.3.2 OkoH4aTernbHoe pellieHne TpebyeT UHXeHepHOW oLeHKkW. PaccmatpusaloT cnegyiowue BapuaHThbl:

a) nepenpoBepUTb UCTOUHUK, M3 KOTOpPOro Gbinu nonyyeHsl TpeboBaHWA Ha YCTLEBOE AaBneHWe NpU 3akpbITow
CKBaXWHe. HoMWHanbHble 3HaYeHUs1 3a4acTyio HECKOSBKO BhllLe pearnbHbIX TpeboBaHui. Ecnu dakTudeckoe gaeneHue
npu 3aKpbITOW ckBaxKMHe Bblrto HUxe 36,6 MIa, To npaBunbHbIM BeibopoMm ByaeT DN 100 (4 NPS) XXS;

b) npoeepuTb gocTynHocTb TPY6 DN 100 (4 NPS) XXS mapku X42, yaosnetBopstowux TpebosaHuio Ha faBneHue
37,9 MMMNa;

C) NpoaHanuanpoBaTb BO3MOXHOCTb MCMONbL30BaHWUA ycTpoiicTBa Ans cbpoca aasneHus Ha Tpybonposoge DN 100
(4 NPS) XXS8 g0 MOMeHTa, Korfa yCTbeBOe flaBleHne Npu 3akpbITOn CKBaXMHe ynaaet ao 36,6 MMMa;

d) nepenpoBepuUTb NPOrHO3 KOHEYHbLIX YCIIOBUI ANA CKBAXMHBI C LIENbIO ONpeAeneHns Toro, YTo B criydae HEMHOMO
MEHbLUMX pacxofoB NoToka byaeT Bo3aMOXHOCTb Belbopa Tpybonposoga DN 80 (3 NPS) XXS ansa Bcero cpoka aKcnnyaTa-
LMK ckBaXuHbI. YUTOBLI YCTAaHOBUTL LienecoobpasHOCTE Takoro pelleHnsl, Heobxoanmo nNogpobHo uceneoBaTh BONPOC O
BMUAHUM NyfbcaLuK Ha BENUYMHY MakCMMarbHOro pacxoga;

€) OLEeHUTL BapuaHT HadanbHoi yctaHoBku DN 80 (3 NPS) XXS ¢ nocneaytoLein sameHol ¢ Tpybul 6onbLuero pas-
Mepa (BHYTpeHHero guametpa);

f) B BUAE UCKNIOYEHUS MOXHO PaccMoTpeTh BapuaHT NpeBbileHUA pac4eTHOro AaBfieHnsl Ha BEPOATHOCTHOW oc-
HoBe B cooTBeTcTBUM ¢ ASME B31.3.

A224 Wym

A.2.2.4.1 CkopocTb (M KOCBEHHOE OonpefefieHne ypoBHS LWyMa) B TpybonpoBoge onpeaensioT AnA HavarnbHbIX 1
KOHEYHBIX YCIOBUIA C LieNbto BBIACHEHWS, Kakne U3 3TUX YCroBUiA SBMAIOTCH onpeensowmumMm.

CKopocTb onpefenstoT cregyroLwmum obpasom.

a) AnA Ha4ansHbIX YCNoBMWiA:

MacCcoBbIN pacxof rasa

_16740-0,65-29

=3,9 kr/c;
3600-22,414

MaccoBbIN pacxod KoHAeHcaTa

_ 16740.2,97-107.0,8-998,5

=1,1«krlc.
3600

MonHLIA MaccoBLIA pacxo CKBaXWHHOMO NoToka (HadansHbln) = 5,0 Kr/c.
b) AnA KOHEYHBIX YCNOBMWIA:
MaccoBbIN pacxof rasa:

~11160-0,65-29

= 2,61 kr/c;
3600.22,414

MaccoBbIil pacxXof KoHLeHcaTa

_11160-1,187-107.0,8-998,55

= 0,294 kric;
3600
MacCoBbI/ pacxof BOAbI
_ 5,94-998,%5 = 0,276 wrlc.
3600

MonHbIA MaccoBLIA pacxos CKBaXWHHOro noToka (KoHeYHsIH) = 5,66 kr/c.
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A.2.2.4.2 CkopoCTb TEYEHUSA ONPEAENAIOT TaK Xe, Kak 370 6blNo caenaHo Bollle ANSA 3p03MOHHON CKOPOCTH, a non-
HbI 06BEMHBIN pacxof OygerT:
5,66

=0,030; 3 m3/c;
184,06

KOHeYHbI 0ObeMHbI pacxod =

HavanbHbIA 06LEMHbIN pacxod = 50 0,020; 2 m3/c.
284,52

Takum 06pa3oM, KOHEYHbIE YCIIOBUA ONPEAEensaoT MakcuMarbHy CKOpOCTb.
A.2.2.4.3 CKOPOCTb TeYeHUS ONPEAENSAIT AN HOMUHANbBHBIX pasmepoB Tpy6 XXS ans DN 80 (3 NPS) u DN 100
(4 NPS).

CkopocTs [DN 80 (3 NPS)] = 0,0303 = 11,3 mrc,

(p!4)-(58,42/1000)°
CkopocTs [DN 100 (4 NPS)] = 008~ 6,03 wic.
(p14)-(80,01/1000)

A.2.2.4.4 Tlockonbky B 060MX Cry4asx CKOpOCTb MeHbLUe, YeM 25 M/c (cM. 5.4), ym He cosgacT NpobnemMsl 1 He no-
BNUSAET Ha BbIGOP pazmepa TpyObI.

A.2.2.5 lNapgeHne gaBneHns

A.2.2.5.1 MageHune gaBneHusa B TpyGonpoBoae onpenenstoT u3 ypasHeHus (A.5)

6253000q_ -f
Ap = _¢

) (A.5)
di5 "Pm

rae Ap — nageHue faeneHus Ha 100 m Tpy6el, kMa;
d; — BHYTpeHHUI fruameTp Tpy6, MM;
f — koacpdpuumeHT TpeHUss Myan npoknagku co cnmpanbHoOi HaBUBKOIA;

Pm — NNOTHOCTb rasahKWEKOCTY NP SaBAEHUN M TeMnepaType MoToka, K/M3, paccuMTaHHbIiA kak NokasaHo B ypaB-

HeHun (A.2);
Gy — CYMMapHbIA pacxof XnUAKOCTM NIoC Macckl napa, K.
A.2.2.5.2 MapameTp g, BHIMMCNAKT U3 ypaBHeHNs (A.6)

G = 1,29G,-dy +1000q -, (A6)

rAe gy — Pacxof rasa B HOPMarbHLIX YCMOBMSX, M3y,
dg — OTHOCUTernbHas NNOTHOCTL rasa (Ans Bosgyxa — 1);
g — Ppacxop xuakoctu, M3
d_ — OTHOCUTenbHasi MNOTHOCTbL XUAKOCTHU (AN BoAbl — 1);
G, (HaYankbHbIA)

= 1,29-16740-0,65+1ooo.(%-0,8) = 18035 Kr/u;

Gy (KOHEMHbIi)
- 1,29-11160~0,65+1000-(m+9,94J = 21165 Kr/u.
8425
A.2.2.5.3 MNogcTaBnAs BblMUCNEHHbIE BbiLLE 3Ha4YeHUA B ypaBHeHUe (A.6), nonyuunm:
6,253-10°.0,019- 180352

Ap [HavanbHoe DN 80 (3 NPS)] = =200 kMa/100 m;
58,425 .284,52

. . 2
Ap [KoHeuHoe DN 100 (4 NPS)] = $223000-0.0196- 180357 _ 45\ ma/100 m;
80,01° - 284,52

. . 2
Ap [KoHeuHoe DN 80 (3 NPS)] = 8203000:-0.020 211857 _ 4\ 1a/100 m;
58,42°.184,06

. . 2
Ap [KoHeuHoe DN 100 (4 NPS)] = $223000-0.0196: 211657 _ o1\ 12/100 .
80,01° - 184,06

KoabpumuneHT TpeHna Myau (f) onpegensiTb No pUcyHKy 3.
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A.2.2.5.4 Tak kak Tpyb6onposog Tonbko 15 M ANWHOIA, NONHOe NageHue AaBneHns B GONLLUMHCTBE cnyYaes He by-
AeT KpUTUYECKUM U, CKOpee BCEro, He MOBNUAET Ha BbIGop pa3Mepa Tpy6onposoga.

A.3 lNMpumep npoeKTMpOBaHUsA BCacbiBaloWero Hacoca AnA Tpy6onposoaa

A.3.1 3apgavua

A.3.1.1 OauHOYHBbIN NOpLUHEBOI Hacoc ByAeT MCNonb3oBaTLCA AN NepeaadYn Cbipoi HedTH U3 3KCNNyaTaUMOHHO-
ro cenapartopa B yAarneHHyto YCTaHoBKY Ans 06pa6oTku HedpTn. BeibepuTe pa3mep BcacbiBatoLLero Hacoca gns Tpy6onpo-
BOJla B JaHHLIX YCINOBUAX NPUMeHeHusl. [laHHble ANA HACOCHOW CUCTEMBI NPUBEAEHBI HUXE.

A.3.1.2 YcnoBus sKkcnnyarauum cenapatopa:

a) pabouee gaeneHue coctaenset 0,415 MMNa;

b) o6LemHbIii pacxon HedTu Ha Bxoge cocTasnseT 33,1 M3My;

c) obbeMHbIN pacxof BoAbl Ha Bxoae paBeH 0;

d) nnoTtHocTk HedTH cocTaensieT 40 ° API (d| = 0,825),

e) BaskocTb Heptv = 1,5 - 1073 MNa - ¢ Npu TeMnepaType NpoKauNBaHMS,

f) ypoBeHb B cenapartope 6yAeT nogaepxuBaTbea NOCTOAHHLIM Gnaroaaps ob6BofHOMY Hacocy, KOTopblii mogaeT
HedTb 06paTHO B cenaparop;,

g) pasmep wtylepa knacca 150 no ASME Ha Bbixoge pesepByapa coctaBnsier DN 200 (NPS 8).

A.3.1.3 XapaKkTepuUcTuKn Hacoca:

a) pabounii 06bemHbIn pacxon 150 % HedpTu Ha Bxoge (ANA obecneveHnUs cnocoBGHOCTU NoaaepXUBaThL YPoBEHb
XWAKOCTHM BO BpeMsi NynbcaLuii) coctaBnseT 49,7 mM3fy;

b) TMn Hacoca — TPUMNEKCHbIN;

C) CKOpOCTb BpalleHust Hacoca paBHa 200 06/MuH;

d) pasmep BcacbiBatoLLiero coeinHeHua knacca 150 no ASME coctasnser DN 150 (NPS 6),

€) pasmep BbIKWAHOro coefunHeHus knacca 150 no ASME coctasnaet DN 150 (NPS 6),

f) 3HayeHue Tpebyemoro NPSH coctaenset 0,0267 MMa B pabo4unx ycnoBusix;

¢) AaBneHue Ha Bbixofae paBHoO 3,45 MMa;

h) 6asoBas NUHUA Hacoca HaxoauTea Ha 4,57 M HUXe ypoBHSA dnionga B cenapartope.

A.3.1.4 BcacbiBatowmii Tpybonpooa UMeeT AnuHy 152 M U coaepXuT oauH TPOUHUK, YeTbipe 90° koneHa, ABa
NMONHONPOXOAHLIX LWAPOBLIX KNnanaHa u oguH cTaHgapTHbli nepexogHuk DN 200 (NPS 8) - DN 150 (NPS 6).

A.3.2 MNMpo6Hoe pelueHue

A.3.2.1 Ons onpeaeneHus npeasapuTenbHoro paamepa Tpy6onposoga us Tabnuupl 4 6epetca sHaueHne CKopocTu
BcackiBaHnsa 0,6 m/c. M3 pucyHka 2 ansa Tpy6onposoga DN 150 (NPS 6) Sch 40 ¢ pacxoaom 49,7 mM3/u ckopocTb paBHa
0,75 m/c, a gna Tpybonposogda DN 200 (NPS 8) Sch 40 ckopocTb paBHa 0,43 M/c, NOSTOMY B KadecTBe NMepBOro peLleHnsn
BbIGupaetcs Tpybonposog DN 200 (NPS 8) ¢ BHyTpeHHUM AnameTpom 203 MM.

A.3.2.2 Onpepenqm sKkBMBaneHTHY ANuHy TpyBonposoga, Mcnonb3ysi 3Ha4yeHus Tabnuupl 3.

OKBMBaneHTHas ANuHa KoneH =4 -2 74 M =11,0 m.

OkBuBaneHTHas ANUHa WapoBbIX knanaHos =2 - 1,83 M = 3,66 M.

OkBuMBaneHTHas ANUHa TpoHuka =1 - 2,74 M = 2,74 m.

OkBuBaneHTHas gnuHa nepexogHuka = 1 - 0,610 m = 0,610 m.

CyxeHue BbIxofa pesepayapa =1 - 3,66 M = 3,66 m.

OnwvHa Tpy6onposoga DN 200 (8 NPS) = 15,2 m.

OkBuBaneHTHas AnNuHa Tpybonpoeoga = 39,6 M.

A.3.2.3 CneayoLlmM LLIArom BbIYMCIAT NOTEPU Ha TPEHWe, UCMONb3YA ypaBHEHUE (A.7)

6 2
_ 6270105 -¢2 -,
=—t

: (A7)

rae Ap — nageHue gasnenHus Ha 100 M Tpybbl, kMa;
f — koadpdpuuneHT TpeHus Myau;
G — PaCXOj XMAKOCTH, M3/y;
d_ — OTHOCUTeNbHas NIOTHOCTL XWAKOCTH (Boga = 1),
d;, — BHyTpeHHuit Auametp TpyOSbl, MM.
A.3.2.4 KoahdpuumeHT TpeHua f Haxo4AaT U3 pUCYHKa 3, UCToNb3ys onpegeneHHoe 13 ypaBHeHUs (A.8) yncno Peir-
Honbgca
R, = pLD—IVL, (A.8)
ol
rge Re — yucno PeitHonbaca;
pL — MIOTHOCTb XUAKOCTH, kr/m3;
D; — BHyTpeHHUiA guametp Tpyo, M;
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v — CKOpOCTb NOTOKa XUAKOCTU, M/C;
U — BA3KOCTb XWAKOCTK, Ma - ¢, unn Yncno caHTunyas, AeneHHoe Ha 1000, UK CAHTUCTOKC - OTHOCUTENbHAA NNOT-
HOCTb, AeneHHoe Ha 1000.

[ns paHHon 3agauu:

p. = 1000 - 0,825 = 825 kr/m3,

D;=0,203 m,

v, = 0,43 m/c (cM. pucyHok 3),

uw_=1,5/1000 = 0,0015 Na - c;

_825.0,203-0,43

; = 48010.
0,0015

Mcnonb3ys BuYUCNIEHHOe 3Ha4YeHne R, 1 KpUBYIO ANA CTanbHbIX Tpyb, U3 pucyHka 3 onpeaensior f.

f=0,023.

A.3.2.5 Bce TpebyeMble BenUUMHEI AN ypaBHeHUS (A.7) Tenepb U3BECTHbI:

q, = 49,7 M%[c;

d, = 0,825

d; =203 mm;

- 6270-105.0,023-49,72.0,825
203°

Ap/100 m klMa/100 m = 0,852 kMa/100 m;

API100 M = % = 0,314 ka,

A.3.2.6 [anee onpepenstot dakTudeckuii gonyctumelii NPSH n3 ypaBHeHus (A.9)

NPSH, = hp - hvpa +hy —h; —h, —h,, (A.9)
roe hp — abConMtoTHBIN HaNOp XMAKOCTU BCNeAcTBUE aTMOCHEPHOTO UMM MHOMO [aBNEHUs Haj NOBEPXHOCTBIO XKUAKO-
CTW, NOCTynarLlen B NpuemM Hacoca, M,
hvpa — abcontoTHoe Aa?neHme HaCbILL{eHHOI'E) napa >KMAKOUCTVI npv Temneparype Ha BcacbiBaHWUW, M;
hg — MONOXMTEMbHLIA NN OTPULATENBHBIA CTATUMECKUA HaMoP XUAKOCTU BCMEACTBNE CMELLIEHNSA YPOBHS XNAKO-
CTU BBEPX U BHU3 OTHOCUTENBHO NIMHUK OTCHETa (OCEBOM JIMHWUM Hacoca), M;
he — TOTepU Hanopa X1AKOCTA Ha TPeHWe BCre[CTBIE TPEHNS B NPUEMHBIX TpyGax, BKNto4as notepu Ha Bxoae w
BbIXOAE, M;
— CKOPOCTHOI Hanop XWAKOCTH, v|_2/2g, M;
h, — Hanop XWAKOCT! Ha yCKOpeHUe, M;
v, — CKOPOCTb XMAKOCTN B TpybonpoBogax, m/c.
A.3.2.7 TockonbKy B cenapaTtope HedpTb HAaXOAUTCS B paBHOBECUM C ra3oM, AaBneHne napos HedTu Taioke byaet
paBHo 415 KlMa. Takum oGpasom:
(415+100)-0,10197

hVpa = hp = 0.625 = 63,65 m;

hg = 4,57 M (3agaHHoe),
_0,314.0,10197

he = 0,039 m;
0,825
0,432
=——— =0,009 m.
vh ™ 2.9,81
A.3.2.8 lMapameTp h, onpefenswoT U3 ypaBHeHns (A.10)
L.y, ARp -C

=) A.10
T (A10)
rae h, — Hanop Ha yckopeHue, M, ANA XUAKOCTH,
ANuHa TpybonpoBoga BcackiBaHUS (AeACTBUTENBHAS, @ HE SKBMBAJIEHTHas ANMHA), M;
V| — CPeRHAS CKOpOCTb XMAKOCTM B TpybonpoBoge BcachiBaHUA, M/C;
— CKOPOCTb paboThl Hacoca, 06/MUH;
— BMMUpUYecKasn NocTosAHHas Tuna Hacoca:
C = 0,066 gna TpexumnuHApoBOro Hacoca OAHOCTOPOHHEro UK BONHOrO AENCTBUS,

r\
|

O'Um
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K — KO3p®DULMEHT CKUMAEMOCTU XKUAKOCTH, obpaTHasd BEMUYMHA OTHOLLEHUS TEOPETUYECKOro Hanopa Ha YCcKo-
peHve, KOTOpPLI HeOBXOAMMO 3aroXWTb B MPOEKT BO u3bexaHne 3amMeTHbIX BO3MYLLIEHUIF BO BcackiBaloLLeM
Tpybonposoge:

K = 2,0 ans 6onblUMHCTBA YrNEeBO0POA0B.
MoacTaBnssa U3BeCTHLIE 3Ha4eHUs B ypaBHeHue (A.10), nonyy4um

_15,2-0,43-200-0,066

h
a 2,0-9,81

= 4,40 m.

A.3.2.9 daKkTn4ecknii AONYCTUMBIA Hanop Ha BcackiBaHWn OyaeT
NPSH, = 63,65 -63,65 + 4,57 — 0,039 — 0,009 — 4,40= 0,122 m.

27,6-10°

A.3.2.10 Tpebyembliht NPSH = ———— =
0,825-10-9,81

41 M.
A.3.2.11 BbiBog: Hacoc He ByaeT paboTaTb B TakuX yCIOBUSIX.
A.3.3 BapuaHTbl pelieHui ansa ysennuenuna NPSH, (cm. 5.3.2.6)
A.3.3.1 YkopoueHHbI TpybonpoBog BcackiBaHNSA
XoTa ANVHY Tpybonposoaa BcackiBaHUS MOXHO 6bINo 6bl HEMHOMO YMEHbLLUUTE, HO 0N Hanopa Ha yCKopeHue,
KOTOpYyH HeOBXOAUMO CKOMMNEHCUPOBATb, 4OMKHa ObITb HE MeHee

{1 4,40-3,41-0,122

} =100 % = 80 %.
4,40

TaK YTO AaHHbI BapuaHT He MOAXOAUT.

A.3.3.2 VcnoneayiiTe BcackiBatoLLyto Tpy6y 6orbLiero pasmepa, YTobbl YMEHbLWUTL CKOPOCTb.

Ecnu 661 ucnons3sosanack Tpyba DN 250 (NPS 10), a He DN 200 (NPS 8), To ckopocTb yMeHbluunack 6bi ¢ 0,43 m/c
f0 0,27 m/c (cM. pucyHok 2). Ana Tpy6el DN 300 (NPS 12) ckopocTb yMeHbLnnack 6bl 4o 0,19 m/c. MockonbKy HA 0AWH U3
pa3mepoB Tpyb He MpUBEAET K yMeHbLUEHWIO ckopocTu Ha 80 % (koTopoe cokpaTuno 6bl Hanop Ha yckopeHue Ha 80 %),
[aHHbI BapuaHT Takke HeadpeKTUBEH.

A.3.3.3 YMeHbLNTE ckopocTb paboTbl Hacoca

CkopocTb BpaLlleHus Hacoca 200 06/MUH 1 Tak yXXe OYeHb HU3Ka, U AaHHbIA BapUaHT HE NOAXOAMUT.

A.3.3.4 PaccMoTpuUTe BO3MOXHOCTb UCNONB30BAHWUSA Hacoca ¢ GonbWUM YMCNOM NNYHXepoB

PasymHOIl ansTepHaTuBoi 6blN0 6bl MCMONb30BaHME MATULMIIMHAPOBOrO Hacoca BMECTO TPEXLUITUHAPOBOrO,
4YTO cokpaTuso Bkl nynbcayuto Hanopa Ha 40 %. Mockonbky TpebyeTcs elle Gonbluee yMeHblIeHWe, AaHHbI BapuaHT
He NnogXoauT.

A.3.3.5 NcnonbayiiTe geMmncep nynbcayuia

A.3.3.5.1 Mcnonb3ya npaBunbHO yCTaHOBMNEHHbLIN AeMndep Nynbcauynii, MOXHO YMEHbLWWUTL ANUHY Tpybonposoga
40 15 (unn meHee) HOMUHaNBHLIX AMaMeTPoB B ypaBHeHUU (A.10).

15-200
1000

=30 m.

A.3.3.5.2 TNoBTOpHbIA pacyeT nynbcaLuu Hanopa jaet
3,0-0,43-200-0,066
2,0-9,81

h, (aemMndgupoBaHHbIit) = =0,868 M.

A.3.3.5.3 lpu ncnonbaosaHum racuTens nynbcayui pacnonaraemMolii Harnop
NPSH_, = 63,65 - 63,65 + 4,57 — 0,039 - 0,009 - 0,868 = 3,65 M.

A.3.3.5.4 Tak KaKk onpegeneHue AnuHbl Tpybbl ANs nepecyeTa Hanopa Ha yCKOPEHUE NPOBOAUIIOCH C 3aMacoMm, To
akTudeckunt NPSH ponxeH 6biTh JOCTaTOMHBLIM NPY UCMONb30BaHWK Aemndepa nynbcauuii.

A.3.3.5.5 Ecnu Heobxoamuma elue bonbluas pasHocTe Mexay daktudeckum NPSH u Tpebyembim NPSH, To oguH 13
paccMOTpeHHbIX BhILLE BapMaHTOB MOXET ObITb BKIIOYEH B NpoeKT B AobaBneHune K BapuaHTy ¢ geMndepoM nynbcayuit.
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Mpumepsbl Tabnuy Tpyo, KNanaHoB U PUTUHIOB

B.1 MNMpumep nepeuHn

B Tabnuue B.1 npuBeaeH npumep nepeuHs Tabnuy Tpy6, knanaHoB U (pUTUHIOB.

Ta6bnuya B.1 — Tunosoii nepeveHb Tabnuy Ana Tpy6, KnanaHoB U GUTUHIOB

Ta6rmya YcrioBus akennyatauuu HomuHanbHoe AaBneHve
A Hekoppo3uoHHbIe yrreBogopoabl U MUKoNb ASME knacc 150
B Hekoppo3WoHHbIe YrreBoAopOoAbl U MMUKONb ASME knacc 300
C HeKkoppo3uoHHbIe YrieBoAopoAbl U MMUKOMb ASME knacc 400
D HeKoppo3WoHHbIE YrNeBoAOPOALI U MMNKOMb ASME «knacc 600
E Hekoppo3noHHbIe YrneBogopoabl U MUKOMb ASME knacc 900
F HeKoppo3noHHbIe YrneBoaopoabl U MUKOMb ASME knacc 1500
G HekoppoanoHHble yrneBogopoabl U rMUKomb ASME knacc 2500
H HeKoppo3noHHbIe yrreBoaopoa LI 13,8 MMa (2000 psi)
| HeKoppo3noHHbIe yrreBogopoa bl 20,7 MMa (3000 psi)
J HeKoppo3nNOHHbIE YrNeBO4OPOALI 34,5 MIMa (5000 psi)
K HeKoppo3noHHbIe yrreBogopoabl 69,0 MMa (10 000 psi)
L Bosgyx ASME knacchl 150 1 300
M Boga ASME knacc 150
N [Map n KoHZeHcaT Napa ASME knacc 150
— ASME knacc 300
— ASME knacc 600
@) OpeHax u cToku ATtmocdepHoe
P (peseps) — —
Q (pe3seps) — —
R (peseps) — —
8sv KnanaHbl 4nsa paboTel B ycnoBuax KOppo3uu Obuwee
AA Koppo3unoHHble yrnesoaopoAbl ASME knacc 150
BB Koppo3noHHble yrnesoaoposbl ASME knacc 300
CC (He rotoea) Koppo3noHHble yrnesoaopo/bi ASME knacc 400
DD Koppo3noHHLIe yrnesoaopoAbl ASME knacc 600
EE Koppo3unoHHble yrnesoaopoAbl ASME knacc 900
FF Koppo31oHHLIe yrneBoaopoAbl ASME knacc 1500
GG Koppo3unoHHble yrnesoaopoAbl ASME knacc 2500
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B.2 KoHKpeTHbIit npumep
B Tabnuue B.2 unntocTpupyetca npumep Tpybhl, kKnanaHoB U douTuHroB knacca 150 no ASME.

Ta6nuya B.2 — Tabnuua TunoBbIX TPYH, KnanaHoB U pUTUHIOB AN KOHKPETHOrO NpUMEHEHNs

Ycnosus:

MaTepuan:

[nanasoH TeMnepaTyp:
MakcuManeHoe AaBneHue:

HeKkoppo3noHHbIe

YrnepoAncTas cTanb, AOMycK Ha Kopposuto 1,25 MM
ot 0 oo 200 °C

Mo [24] rpynna MaTepuanos 1.1

OnanasoH pasmepos (NPS)

OnucaHue

MpumeuanHua

Tpyba:

112—11/2

2—3

4—B

8—18

OUTUHMU:

112—11/2
PacTpy6Has cBapka
2—18

CBapka BCTbIK
«O-06pasHblie» BhINYCKU
12—11/2
OTBOAHbIE NaTpybKku
2—38

Bbinyck ycUneHHoro oTBoAa,
B COOTBETCTBYIOLLYIO TPYBY

OnaHupl:

12—11/2
PacTtpybHas cBapka
2—18

MpuBapHas Lweika

BonToBble CoeANHEHMS:
Bontbl

lankun

YnnoTHuTenu:

1/2—18

1/2—18

ASTM A106 Mmapka B

TunopaamMep 80, 6eclloBHas, 0BblYHbIe Kpas
TunopaamMep 80, BeclLOBHasA, CKOLWEHHbIE Kpast
TunopaamMep 40, 6eclLOBHasA, CKOLLEHHbIE Kpast

Tunopasmep 30, BecluoBHasi, CKOLIEHHbIE Kpast

ASTM A 105, HopManusoBaHHas
KoBaHHas cTanb, HoMuHansHoe gasneHne 3000 psi
ASTM A 106 mapka WPB

BecloBHas, pa3mep, kak y TpyObl

ASTM A 105, HopManusoBaHHasa
KoBaHHas cTank, HoMUHaneHoe gasneHue 3000 psi

ASTM A 105, HopManusoBaHHasa

ASTM A 105, HopManusoBaHHasa
ASME knacc 150, yBenuyeHHEId Banuk
ASTM A 105, HopManusoBaHHasa

ASME knacc 150, yBenuyeHHbI Banuk pacTodeH B COOTBETCTBUU
€ TUNopasMepom Tpy6el

ASTM A 193, mapka B7

ASTM A 194, mapka 2H

Komnpecc. He acbecToBoe BOMOKHO TOMLWMHON 1,5 MM
ASME knacc 150, nnockoe KonsLo no ASME B16.21

Kopnyc 13 yrnepogucToit ctanu, 13%-Has XxpoMmupoBaHHas
oTAenkKa, konnak Ha 6onTax

MpumeyaHue 2
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Ycnosus:

Marepuan:

NuanasoH TemnepaTtyp:
MakcumarnbHoe aaBneHue:

Hekoppo3noHHbIe

Yrnepoauctas ctanb, A40NyCcK Ha Kopposuio 1,25 Mm
ot 0a0200°C

Mo [24] rpynna maTepuarnos 1.1

Avana3zoH pasmMepos (NPS)

Onucaxve

Mpumevanuna

KnanaHbi:

3anopHbIv

LapoBo#n

1/2—10

12—18

lNpoxogHoi 3anopHbIiA

1/2—6

ObpaTHbIN

12— 11/2

2—18

[22] unu [23]

ASME knacc 150, pnaHueBbIin, NNOcKas YyNNOTHUTENbHAas NOBEpPX-
HOCTb

ASME knacc 150, dpnaHueBblit, NNockas ynnoTHATENbHasA NoBEPX-
HOCTb, YMeHbLUEHHOe MPOXOAHOE OTBEPCTUE, LUap NoadepXuBa-
eTca cepnoM. Kopnyc u3 yrnepoaucToi ctanu Ha 6ontax, wap u
WTOK U3 ctanu AlSI 316, cegna PTFE, orHecToikun

YMeHbLIEHHOE NPOXOAHOE OTBEPCTUE, KpenuTea Ha uande. Kop-
nyc us yrnepoaucton ctanu AlSI 4130, Ha GonTax. LWap 1 wrok ¢
HUKENeBbIM MOKPLITUEM METOAOM XUMUYECKOr0 BOCCTAHOBMEHUS.
Cepna PTFE. OrHecTonKNiA.

ASME knacc 150, dpnaHuesblit, NNockas ynnoTHATENbHaA NOBEpX-
HOCTb

Kopnyc u3 yrnepogucTon ctanu, MexaHusm knanaHa u3 13%-Hoi
XPOMUPOBaHHOW CTanu, NPOBKOBLIA UNK LWAPOBOI AUCK, KONNaK Ha
6onTax

ASME knacc 150, cdonaHueBkIi, Niockas ynnoTHUTENbHAA NOBEpPX-
HOCTb

FOPW30OHTamMbHbIA NOABLEMHBIA NOPLUEHb, KOPMYC U3 YrNepoaUCTOM
cTanu, mMexaHusMm knanaHa u3 13%-HOW XPOMWPOBaHHOW CTanu,
Kpbllka Ha BonTax

ASME knacc 150, ¢ ABOWHBIMW COeAMHEHHBIMW NNACTUHAMMN

Kopnyc 13 yrnepoguncToi ctanm, guckn u cegna ua 13%-Hol xpo-
MWPOBAHHON CTanu, NPy>XuHbl U3 HUKEMNEBOro crnnasa

Mpumevarue 1

MNpumeyaHue 1

MpumeyaHuns

1 MakcumanbeHas TemnepaTypa sKCnnyarauum WapoBbIX KnanaHoB ¢ MArkMMK cegnamu coctasnseT 120 °C.
2 [lomkHbl UCNOMb30BaTLCA LAaPOBLIe KpaHbl; 3anopHble KranaHbl criefyeT UCNoNb3oBaTk MULLbL Torga, Korga STo

HeobXOAMMO U3-3a YCNOBWIA SKCnnyaTauun/TemMnepaTypsl.

B npumepe B.2 He nokasaHbl U3roTOBUTENM KranaHoB U HOMepa PUCYHKOB KranaHoB. Tabnuuel AormKHbI BKITHOYaTb
nHpopMaLmio 06 ogHOM unu Gonee N3roTOBUTENAX KianaHoB U HOMepax PUCYHKOB.

Tabnuupel B3aMo3aMeHsIeMOCTM KIanaHoB MOXHO MOSy4UTb Y MHOMUX U3roToBUTENei. Mcnonbays aTv Tabnuusl ¢
OfH/M HOMEpPOM PUCYHKa U3roTOBUTENS B Ka4ecTBe 6a30BOro, MOXHO OMpeaenuTs HoMepa PUCYHKOB 4PYruX SKBUBaMEHT-
HbIX KNanaHoB AaHHOro U3roToBUTeNs. o HOMepy 3KBUBANEHTHOrO PUCYHKA Nerko HaiTh KnanaH B KaTanorax M3roToBu-
Tens. 3Ta npoueaypa No3BONSET CPaBHUBATD AeTann KOHCTPYKUMM U MaTepuassl pasnnyHbX KanaHoB.
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MpunoxeHue C
(cnpaBoy4HoOE€)

MpremnemMasi KOHCTPYKLUS CBapHbIX COeAMHEHUI BCTbIK A/1s1 TPYO
C pa3HOW TOJIMHON CTEHKN

C.1 Ha pucyHke C.1 npefcTaB/ieH BO3MOXHbI npouecc NoArotoBkM TOPLOB TPy6 C pasHON TONWMHOW CTeHKM AnA
CBapku BCTbIK (MaTepuan MoxeT UMeTb pasninyHble SMYS).

C.2 ToNWwmHbI CTEHOK COeAUHAEMbIX TPYO U Kaxaas CTOPOHa NPOEKTUPYEMON 30Hbl COefMHEHNA A0/KHbl COOTBET-
CTBOBaTb NPOEKTHbIM TpeboBaHuaM ASME B31.3.

C.3 Ecnu SMYS coefuHsaeMbix Tpy6 pasHble, TO MEXaHUYECKME CBOWCTBA HanaaBAsAeMoro mMeTanna AO/KHbl ObiTb
He Xy)Xe CBOWCTB TPy6bl C 60nblueli MPOYHOCTHIO.

C.4 NMepexop mMexay Topuammn Tpy6 C pasHOl TOMWMHOKW MOXET ObiTb BbIMOMIHEH MyTeM 06paboTKM Ha KOHYyC uan
cBapku, Kak nokasaHo Ha pucyHke C.1 a), nam ¢ MCnosib30BaHUEM crneunanbHO U3roTOBMNEHHOW Haknagku AJIMHON He me-
Hee NONOBUHbLI AnameTpa Tpybbl, HO He MeHee 60 MM.

C.5 M3beraloT ocTpbiX 3a3yO6PUH M KAHABOK Y Kpas CBApHOro COeAMHEHWNS B MeCTe CTbIKOBKM C HaK/IOHHOI NoBepx-
HOCTbIO.

C.6 faHHoe npunoxeHue C MOXeT Takxe WCNoNb30BaTbCA A5 COeAUHEeHUA Tpyb C pas3Holi TONLMHON CTEeHKU U
ofunHaKkoBbiIM SMYS; B TakoM cny4vyae HWXHUI Npefen yrna KoHyca He orpaHuyeH.

C.7 NMpwu cBapke cTaneit ¢ pasHbIM XMMUYECKUM COCTABOM KOHCYNbTUPYIOTCA CO CneuuanncToMm.

18° wax (1:3)

18° max (1:3)

c) CKoC ANs pasHbiX BHYTPEHHUX W HAPYXHbIX AMaMeTpoB

MpumeyvaHuns

1 Ecnn coefunHsieMble MaTepuasnbl MMeWT Of4WHAKOBbIA SMYS, TO HeT orpaHuM4YeHWiA Ha MUHUMAasbHbI yron Ha-
KNoHa ckoca.

2 Hwn f1, Hn t2, oM ux cymma (f1+ t2) He JOMXHbI 6bITb 60nble 0,5 t.

3 Ecnn SMYS coefuHSieMbIX CEKUUA HEOAWHAKOB, TO 3HauYeHue tD fONXHO 6biTb MO KpaliHeil mepe B t pa3 6onblie
oTHoweHns SMYS ansa Tpy6bel Kk SMYS ana dnaHya.

4 Csapka f0/XHa coOTBeTCTBOBaTb TpeboBaHUAM HacTofALlero craHgapra.

PucyHok C. 1 — lpuemnemMas KOHCTPYKLUWUA CBapPHbIX COEAUHEHUI BCTbIK AN TPY6 C pa3HOW TOMWMHOW CTEHKW
n/vnu AONONHUTENBHOW TONMWMWHON AN cBapku ¢ 60siee Npo4yHol Tpy6oii
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Npunoxexue A
(cnpaBouHoe)
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CeeaeHUA 0 COOTBETCTBUU MApPOK CTanNM, NPpUMEHAEeMbIX B CTaHaapTe
C YKa3aHueM MexaHU4YeCKUX CBOWCTB, POCCUICKUM Mapkam cTasnm

Mapka cranu, Poccuiickuin aHanor: BpemeHHoe Moeaen OTHOCHTENBHOE
npyMeHsieMas Mapka cTanu conpoTuBneHne ek qscfm MMa ATVHEHIE S, %
B cTaHAapTe (knacc npoyHoCTK) paspbisy, MIMa y ' ¥ '
ASTM A 106 Crane 20 415 240 He meHee 22
Mapka B roCT 8731
ASTM A 333 102 no NOCT 550 He meHee 415 He MeHee 240 He meHee 22
Mapka 6
AP| 5 mapka B Cranb 3 (K42) He meHee 414 241,0—448,0 21
08IBIO
API 5L X52 09reltO He meHee 455 359,0—531,0 20
08IMBIOT (K52)
1510
221o
API 5L X46 09rBlO He meHee 434 317,0—524,0 21
08IBIOT (K52)
0oreloT
AlSI| 316 08X17H13M2 515 205 40
AlS| 316L 03X17H13M2 485 170 40
03X17H14M3
AlSI 410 10X13 500 290 30
12X13
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Mpunoxenue b
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUM CCLISTOYHBIX MEXAYHAPOAHbLIX CTAHAAPTOB
HaunoOHaNbHbLIM CTaHOApPTaAM

Ta6nuya O6.1

O603HauYeHNe CCbINOYHOTO

NEXAYNRPORHOTD CTIHARPTS | cooricrirs e eonananore crangapra 1T

1ISO 3183-1 IDT MOCT P MCO 3183—2009 «Tpy6bl cTanbHble ana Tpyb6onpoeosoB Hed-
TSAHOM U ra3oBoi NPOMBbILLNEHHOCTU. OBLYKUe TEXHUHECKNe YCITOBUSI»

API RP 520-2 — *

ASME VIII — *

ASME B31.3 — *

NACE MR0175 MOD MOCT P 53679—2009 «HedTaHaa U rasosaa NpomblLAEHHOCTb. MaTe-

puankl ANA NPUMEHeHUNA B cpefax, CoaepXallx CepoBogopoa, npu ao-
6blve HedpTn U rasa. Yactb 1. Obwme npuHUMNLI Beibopa MaTepuanos,
CTOWKUX K pacTpeCcKUBaHNIO»

MOCT P 53678—2009 «HedTaHaa u rasoBasi NpoMbILLNEHHOCTb. Ma-
Tepuansl ANA NPUMEHEHUA B cpeaax, cogepXallmx cepoBogopoa, npu
pobblve HedTU U rasa. YacTb 2. YrnepoaucTbie U HU3KONErMpoBaHHbIE
cTanu, CToiKkue K pacTpeckMBaHuio, U NPUMEHEHNE YYTYHOB»

NACE TM0284

*

NACE TM0177

J

BETCTBUA CTaHOQapTOB!

- IDT — naeHTUYHbIN CTaHaapT,
- MOD — MoaudpuLumpoBaHHbIN CTaHAapT.

* COOTBETCTBYIOLMIA HaLinoHanbHbIA CTaHZapT OTCYTCTBYET.

MpumevyaHue — B HacToAweil Tabnuue UCNONb3OBaHLI CreaytoLmMe YCroBHble 0603HaYeHUs CTENEHN COOT-
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