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MpeaucnoBue

Llenn, oCHOBHbIE NMPUHLMNLI U OCHOBHOM NOPSAAOK NpoBeAeHuss paboT Mo MeXrocyaapCTBEHHOW CTaH-
Aaptusauun yctaHosneHsl B FOCT 1.0—2015 «MexrocyaapcrBeHHasa cuctema craHgaprusauum. OCHOBHblE
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcreeHHasa cucrema craHgaprusaguun. CtaHgaprbl Mexrocyaap-
CTBEHHbIE, MPaBuma u pekoMeHAaLumn Mo MEXTOCYAapPCTBEHHONW cTaHaapTusauuu. MNpasuna paspaborku, npu-
HATUS, OBHOBMEHNUS U OTMEHbI»

CBefneHus o ctaHpapre

1 PASBPABOTAH AkunoHepHbim obectBom «HayuHo-npoussoacTBeHHas dupma «LieHTpanbHoe KOH-
cTpyKkTOpckoe Biopo apmarypocTpoeHus» (AO «HM®P «LIKBA»)

2 BHECEH MesxrocyaapcTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTtaHaaptusauun MTK 259 «Tpy6onpo-
BOZAHAsA apMarypa 1 cunb@oHbI»

3 MPUHAT MexrocyaapcTBE€HHBLIM COBETOM MO CTaHAAPTU3aLIMM, METPONOrMK 1 cepTudukaumun (NpoTokon
ot 27 mionsa 2018 r. Ne 110-M)

3a NpuHATUE NPOroNocoBanu:

KpaTkoe HanMeHoBaHue cTpaHbl No MK Kop ctpanel no MK CokpallleHHoe HauMeHOBaHWe HaLMOHAaNbHOro opraHa
(MCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTU3aLmmn
Benapycb BY loccranpapT Pecnybnukn Benapych
KasaxcraH Kz loccranpapt Pecnybnukun KasaxcraH
Knpruans KG KblpreisctaHgapt
Poccus RU Poccranpapt
Y3abekncraH uz Y3cTaHgapT
YkpaunHa UA MuHakoHOMpa3BuTMS YKpauHbl

4 MpukaszoM PegepancHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio U MeTponorum ot 15 Hosabpsa
2018 . Ne 1013-cT mexrocygapcTBeHHbIvi ctaHaapt FTOCT 34437—2018 BBeaeH B AENCTBME B Ka4eCTBE Ha-
LUMoHanbHoro ctaHgapra Poccuiickon deaepauum ¢ 1 nons 2019 r.

5 B HACTOSAILLEM CTaHAapTe YYTEHbI OCHOBHbIE HOPMATUBHBIE MNOMOXEHUA MEXAYHAPOAHBIX CTAHAAPTOB:

- |[EC 60534-2-1:2011 «PerynupyioLyme knanaHel Ans NPOMbILLNEHHbIX npoLeccoB. Yactb 2-1. Mponyck-
Has CNOCOOHOCTL. YpaBHEHUSA ANA UBMEPEHUS pacxoa B YCTAaHOBMEHHbIX ycrioBusix» («Industrial — process
control valves — Part 2-1: Flow capacity — Sizing equations for flow under installed condition», NEQ);

- [IEC 60534-2-4:2009 «PerynupyioLme knanaHbl 4ns NpoMbILLNEHHbIX npoueccos. YacTb 2-4. Mponyck-
Has cnocobHOCTb. COBCTBEHHAA XxapakTepucTuka NoToka u aMnnuTyaa namepeHus pacxoga» («Industrial —
process control valves — Part 2-4: Flow capacity — Inherent flow characteristics and rangeability», NEQ);

- |IEC 60534-4:2006 «PerynupytoLume knanaHbl A58 NPOMBbILUNEHHbIX NPOLECCOoB. YacTb 4. KOHTPOnb U
TunoBble ucnbiTaHusy («Industrial — process control valves — Part 4: Inspection and routine testing», NEQ)

6 CTaHgapt noarotoeneH Ha ocHoee npuMeHeHusa NOCT P 55508—2013*

7 BBEJEH BINEPBbIE

* Tpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHuilo n MeTpornorun oT 15 Hosbps 2018 r.
Ne 1013-cT TOCT P 55508—2013 oTMmeHeH ¢ 1 nionsa 2019 .
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U rornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHpaptuHdopm, ocpopmnenune, 2018
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BBeaeHue

LlenecoobpasHocTb paspaboTku craHaapra NpPOAMKTOBAHA TEM, YTO B HACTOsLLEe BPEMSA UCMbITAHUS
TpyOONpOBOAHON apMaTypbl MO ONPEeAENeHunio TMAPaBIMYECKUX U KaBUTALMOHHBIX XapakTepUCTUK NpoBOAAT
no pa3nuyHbIM OTpacneBbIM JOKYMEHTaM, CTaHaapTam opraHusauui, B T.4. no ctrangapram LIKBA (CT LIKBA).
PaspaboTka MEXrocyfapCTBEHHOrO CTaHAapTa NPUBEAET K €AUHCTBY NMPaBWI NPOBEAEHNS UCTILITAHUIA MO IKC-
nepuMeHTanbHOMy ONpeaernieHunIo STUX XapakTepucTuK apMarypbl.

HacTtoawuin crangapt paspabotaH Ha ocHoe MOCT P 55508—2013 «Apmartypa TpybonpoBoaHasi.
MeToauka 9KCMEPUMEHTaNbHOTO ONpeAeneHus rMAPAaBIMYECKUX W KABUTALUOHHbLIX XapaKTepUCTUK» WU
CT LUKBA 029—2006 «Apmartypa TpybonpoBogHasa. Metoguka aKCnepuMeHTansHoro onpeaeneHus rugpas-
TNIMYECKUX U KABUTALMOHHbIX XapaKTEPUCTUKY.

B cTanpapTe yuTeHbl OCHOBHbIE HOPMATHUBHbIE MONMKEHUSA CNEAYIOLLMX MEXAYHAPOAHbIX CTAHAAPTOB:

- IEC 60534-2-1:2011 «Perynupytowime knanaHbl ANa NPOMbILLNEHHbIX NpoLueccoB. Yactb 2-1. MNponyck-
Has CnoCoBHOCTL YpaBHEHUST AN U3MEPEHMS pacxofa B YCTAHOBMEHHbIX ycnosusax» («Industrial — process
control valves — Part 2-1: Flow capacity — Sizing equations for flow under installed conditiony);

- IEC 60534-2-4:2009 «Perynupytowue knanaHbl 4ns NPOMbILUAEHHbIX NpoueccoB. YacTb 2-4. Mponyck-
Has cnocobHOCTb. COBCTBEHHAA XapakTepUCTUKa NOTOKa M aMmnnuTyaa usMmepenusa pacxoga» («Industrial —
process control valves — Part 2-4: Flow capacity — Inherent flow characteristics and rangeability»);

- IEC 60534-4:2006 «Perynupytowme knanaHbl Ans NPOMbILWAEHHbIX npoueccoB. Yactb 4. KoHTpornb
n TunoBsbie ncnbiTaHusay (IEC 60534-4:2006 «Industrial — process control valves — Part 4: Inspection and
routine testing»).

B ctanpapTte Taixe ObinuM MCNonb30BaHbl Criegyowme MexayHapoaHble CTaHaapThl:

- IEC 60534-2-3:1997 «PerynupytoLpe knanaHbl 418 NPOMbILMEHHbIX Npoueccos. Yactb 2-3. Metoau-
Ku npoeeaeHusa ucneitaHuiy» («Industrial — process control valves — Part 2-3: Flow capacity — Test Proce-
duresy);

- ISO 4126-1:2013 «lMpegoxpaHuTenbHble YCTPONCTBA ANA 3aLnThl OT M30LITOMHOO gaBneHuns. Yacto 1.
MpepoxpaHuTensHble knanaHbly («Safety devices for protection against excessive pressure — Part 1: Safety
valvesy).

B HacToqweM ctaHaapTe npeayCcMOTPEHbI:

- TpeboBaHus, NpeabaBnsemMble K:

a) apmartype, NoCTynaroLen Ha UCTbITaHUS;
6) ucnbITaTENLHOMY Y4aCTKy CTEHAA;
B) CpeAcTBaM U3MEPEHUS;

- NOPAAOK 3KCMNEePUMEHTanNbHOro onpeaeneHnsa rmapaBnMyecknux XapakTepUCTUK apMaTypbl pasnuyHbIX
BMAOB (3anOpHOW, pPerynupyoLLe u o6paTHON, a Takke NPegoXpaHUTernbHbIX, HEBO3BPATHO-3aNOPHbLIX U He-
BO3BPAaTHO-YNpPaBnsieMbIX KNanaHoB);

- NOPAA0K 3KCNEPUMEHTANBHOIO ONpeaeneHns KaBUTALMOHHbLIX XapaKTePUCTUK PErYNUPYIOLLEl apMaTypbl;

- pekoOMeHZaLUun N0 BHECEHUIO MTMAPaBNUYECKUX U KaBUTALMOHHbLIX XxapakTepuctuk B K[ apmartypbl pas-
JINYHbIX BUAOB.

B npunoxeHusix Kk craHgapTy npuBeaeHbl:

- KO3(PPULMEHTDI, YUUTbIBAKOLLME PACLLUMPEHNE U CKUMAEMOCTb BO3AyXa;

- NpaBuna cratucTu4eckon o6paboTku aKCNepUMEHTANbHLIX AaHHbIX (ANS apMaTypbl BCEX BUZOB);

- anropuTM pacyeTa OTKNOHEHWUS AEWCTBUTESNbHbIX 3HAYEHUIA NPONYCKHOM CNOCOBHOCTM OT pac4eTHbIX
(ana perynupyiowen apmarypbl);

- pekoMeHayeMble (DOPMbI XKYPHANOB PerucTpaumm SKCNepUMeEHTanbHbIX AaHHbIX.

CraHgapt paspaboTaH aBTopckuM konnektueom: FO.W. Tapackes, K.T.H. E.I. NuHaeea, M.W. CunusuHa,
C.H. OQyHaesckuii, T.U. BonoHeBa (AO «HIM® «LIKBAY).
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M E X T T OGCVY.AAPCTUBETHTHUB U CTAHAAPT

Apmatypa Tpy6onposoaHas

METOONKA SKCNEPUMEHTANIbHOIO ONPEAENEHNA TMOPABIIMYECKUX
N KABUTALIMOHHBIX XAPAKTEPUCTUK

Pipeline valves. Technique of the experimental determination of hydraulic and cavitation characteristics

Dara BBegeHua — 2019—07—01

1 O6nacTtb NnpUMeHeHusi

HactosAwmit ctaHaapT pacnpocTpaHsieTcs Ha TpyBonpoBoOAHYO apmaTypy W yCTaHaBnuBaeT METOAUKY
3KCNEepUMEHTANbLHOrO onpeaerneHns Ha cneunanu3mpoBaHHbIX PACXOAHbIX CTeHAaxX:

- TMAPaBNNYECKUX XapaKTepPUCTUK:

a) Ko3ahULUMEHTOB CONPOTMBIEHUS (AN1A 3aNOPHON M 06paTHOW apmaTypbl, @ Takke MECTHbIX CONpo-
TUBMNEHUN);

6) k0oahpuUNeHTOB pacxoaa (ans npefoxXpaHUTENbHOW apMaTypsbl);

B) NPOMYCKHOW CMOCOBHOCTU U MPONYCKHON XapakTepucTuku B 6eCkaBMTaLMOHHOM pexxume (ans pery-
NUPYIOLLER apMmaTypbl);

- KaBUTALMOHHbIX XapakTePUCTUK (ANa perynupyloLlein apMartypbl):

a) KoapduuneHToB KaBuUTaLmu,

6) K03(PPULIMEHTOB KPUTUYECKOTO Nepenaaa AaBreHus.

Hacrosiwuii ctaHaapT 40NYyCKaeTcsl MPUMEHSATb ANst APYIMX TEXHUYECKUX YCTPOWCTB U MECTHbIX CONpo-
TUBMEHUI (Hanpumep, PUNbLTPOB) TEXHONOTMYECKUX CUCTEM PA3NUYHBLIX 0O BLEKTOB.

2 HopmaTuBHbIE CCbINIKU

B HacTosiLemM cTaHaapTe UCMONb30BaHbl CCbINKU Ha CrefyioLmMe MeXrocyaapCTBEHHbIE CTaHAAPTbI:

FOCT 12.2.085—2017 Apmatypa TpybonpoBogHasi. KnanaHbl npegoxpaHutenbHbie. BoiGop u pacyer
NPOMNYCKHOM CNOCOBHOCTH

FOCT 12893—2005 KnanaHbl perynupyroLime ogHOCEAENbHbIE, ABYXCEAENbHbIE U KNETOUHbIE. O6Wue
TEXHUYECKUE YCIOBUS

FOCT 16504—81 Cucrema rocyaapCTBEHHbIX UCMbITAHMI NPOAYKUMU. MICMIbITAHUA U KOHTPOMb KavyecTsa
npoaykumu. OCHOBHbIE TEPMUHBI U ONpeaeneHus

FOCT 17433—80 MpombiwneHHasa unctota. Cxarbii Bo3gyx. Knaccbl 3arpa3HeHHOCTH

FOCT 24856—2014 Apmarypa TpyGonpoBogHasi. TepMuUHbI 1 onpeaeneHus

FOCT 33257—2015 Apmarypa Tpy6onposogHasi. MeToabl KOHTPONS U UCTIbITAHUIA

MpumMmeyvaHue —Ipu NoNbL3IOBaHUM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBepUTL JEMCTBUE CCbINOY-
HBIX CTaHAapTOB B MHOPMALWMOHHOI cMcTeMe OBLLEro Nonb3oBaHUA — Ha oduULManbHOM caiTe defepasnibHOro areHT-
CTBa M0 TEXHUYECKOMY PETYIMPOBaHUIO U METPONOMAN B CETU VIHTEPHET UK MO eXerofHOMy UHOPMaLIMOHHOMY yKasa-
Tento «HauuoHarnbHele cTaHAapThi», KOTOpbIA onyGrMKoBaH Mo COCTOSHUIO Ha 1 AiHBapsi TEKyLLEero roga, v no Bbinyckam
eXeMeCsHHOro MHOPMaLMOHHOrO yKasaTens «HalWoHankHbIe CTaHAapTbI» 3a TeKYLUMIA rod. ECriu cebifouHbIi cTaHgapT
3aMeHeH (M3MEHEH), TO MPY NOSb30BaHUM HACTOSLLMM CTaHAAPTOM CriedyeT PYKOBOACTBOBATLCA 3aMEHSIIOLMM (M3MEeHeH-
HBIM) cTaHAapToOM. ECAX CChINOYHBIA CTaHgapT OTMeHeH 6e3 3aMeHbl, TO MONOXeHWe, B KOTOPOM AiaHa CChifika Ha Hero,
NPUMEHSIETCS B YacTU, He 3aTparuBatoLLeit 3Ty CCbISIKY.

U3paHue oduymanbHoe
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3 TepMuHbI, onpenerneHus, CoKpaleHus u 06o3HayeHus

3.1 B HacTosLlleM cTaHaapTe NpUMEHEHbI TepMuHbl No FOCT 24856, TOCT 16504, NOCT 12.2.085, a
TaKkkKe cneayroLme TEPMUHbI C COOTBETCTBYIOLLIMMU ONPEAENEHNAMM:
3.1.1
daeneHue HacTponku P,: HanGonbuiee n3bbiTouHOE AaBneHne Ha BxoAe B NPEAOXpaHUTErbHbIN
KnanaH, npu KOTOPOM 3aTBOp 3aKpbIT U 0b6ecnevnBaeTcs 3a4aHHas repMETUHHOCTb 3aTBOpPA.
[FOCT 24856—2014, craTtbsa 6.3.2]

MpumedaHune —MpuHyUnbl HasHaveHus P, npusegeHsl B TOCT 12.2.085.

3.1.2

OaBrfeHune NosIHOro OTKPbLITUA P, : N30LITOuHOE AaBneHne Ha BXOAE B NPEA0OXPaHUTENbHbIN Knanaw,
npu KOTOPOM COBEPLLAETCA XOA apMarypbl U AOCTUraeTCcs MakCMMarnbHas NPOnNyCckHas CnoCOOHOCTL.

[FOCT 24856—2014, craTbs 6.3.5]

313

OuanasoH perynupoBaHusa [1: OTHOLUEHWE YCNOBHOI MpPOMYCKHOW CNOCOGHOCTU perynupyiowen
apmatypbl K €e MUHMMAarbHON NPOMYCKHOM CMOCOOHOCTM, NMpU KOTOPOW COXPAHAETCA BWUA MNPOMYCKHOW
XapaKkTepucTUKu B AOMyCKaeMbix npeaenax.

[FOCT 24856—2014, craTtbs 6.2.16]

3.1.4

cpepna ucnbitTatenbHaa: Cpeaga, UCNonNb3yemas Ans KOHTPONsA apMarypbi.
[FOCT 24856—2014, cratba 2.19]

3.1.5

ko3dppnumentT kaButaumm K : BespasmepHbiit napametp, o6ycnaenusailomin npu 3agaHHOM
TemnepaTtype paboden cpeabl nepenaj AaBneHus Ha Perynupyiowein apmaTtype, npu KOTOPOM HaUYMHAETCA

OTKITOHEHMWE PacXOAHOW XapakTepuctukn Q = f(JAP) OT NMHENHOW 3aBUCUMOCTH.

MpumeyvyaHune —Q— obbeMHbll pacxog cpeabl; AP — nepenag faBrieHusi Ha KnanaHe.

[FOCT 24856—2014, craTbs 6.2.22]

3.1.6 ko3 pmumneHT KpUTUUECKOro Nnepenana Aaeneuunn K ,: eapaamepHbiin KOIMOULIMEHT, MCMNONb-
3yeMblii Ans pacyeTa KpUTMYECKOro nepenaaa AasneHus AP, COOTBETCTBYIOLLETO JOCTUXEHUIO KPUTUYECKO-
ro pacxoga, oCTaroLlerocsi N0CTOAHHbLIM HE3aBUCUMO OT YBENUYEHUA nepenaga AaBneHus Ha perynupylowen
apmarype.

317

ko3 (hpULMEHT pacxopa aAns rasa o4 (KMAKOCTM o,): OTHOLLEHWE NPU OANHAKOBBLIX NapaMeTpax
MacCOBOro pacxoa rasa (KMakocTu) yepes NnpefoxXpaHUTENbHbIN KanaH K pacxoay rasa (kMakocTm), yepes
UAeanbLHoe COMMo C NMoLWaabio CeY4eHUs], PABHOI NNOLLAAN CAMOr0O Y3KOr0 CEYEHUN ceana Knanawa.
[FOCT 24856—2014, ctaTtbs 6.3.11]

3.1.38

ko3cpduumeHT conporuBnenmns {: OTHOLIEHWE NOTEPAHHOIO NOSIHOTO AABMEHUs B apmarype K
CKOPOCTHOMY (AMHAMMUYECKOMY) AaBMEHUIO B PACYETHOM CEYEHUMU.
[FOCT 24856—2014, ctaTtbsa 6.1.12]

MpumeyvaHus

1 3a pacyeTHoe ceueHue NMPUHUMAIOT NPOXOfHOEe CeYeHWe BXOAHOro natpybka apmatypbl AUAMETPOM, UMCIIEHHO
paBHbLIM (B MM) HOMUHaNLHOMY AnameTpy DN.

2 MNpu ogMHaKoBbIX paaMepax BXOAHOIO 1 BbIXOAHOro naTpy6KoB apMaTypbl NOTEPs MOSHOMO AaBneHWs GyaeT paBHa
Pa3HOCTW cTaTMYecKuX AaBneHui.

3 [ins 3anopHoii apmaTypbl k0apPULMEHT CONPOTUBNEHNS YKa3bIBAOT MPMW MOSTHOCTbIO OTKPLITOM NONMOXEHUN 3a-
TBOpa (CoBEpLUEHNM MONHOr0 X0/ja Ha OTKPLITUE apMaTyphl), €CNU APYroe HE OrOBOPEHO TEXHUYECKON OKYMeHTauuen.

3.1.9 kpuTnyecknii nepenag aasneHuns AP, : lNepenaa AaBneHns, HA4YUHAA € KOTOPOTO NpU ero yse-
NIUYEHUN HE NMPOUCXOAUT YBENMUYEHUS PAacxX0/la HECKUMAEMOW XXUAKOCTHU.

2
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NMpumedaHue — MNpu KPUTUYECKOM Nepenaje AaBNEHUA QOCTUraeTcsl NOCTOSHHLIA (KpUTMYECKUi) pacxop,
HECKUMAEMOMN KUAKOCTH.

3.1.10 obnacTb KBagpPaTUYHOro CONPOTUBNEHUA: YacTb 30HbI TYPOYNEHTHOIO pexxuma TedeHust, npu
KOTOPOM NOTEPU AABNEHUS NPAMO NPONOPLIMOHANBHBI KO3hULMEHTY CONPOTUBIIEHUS U CPEAHEN CKOPOCTH
BO BTOpOI crenenu [1].

3.1.11 nonHoe aaBneHue: CymmMa CTaTUHMECKOTO U CKOPOCTHOTO (4MHAMUYECKOTO) aBNEHUN.

3.1.12

nponyckHas cnoco6GHOCTL (perynupyiomei apmatypol) Kv, M3/4: BenuunHa, YucrneHHo paBHas
pacxony paboueil cpeabl G NNOTHOCTLIO 1000 kr/M3, npoTekaloLeit Yepes perynupyioLLyio apMartypy npu
nepenaae aasnenuii 0,1 MMa (1 6ap unm 1 krc/cm?2)),

[FTOCT 24856—2014, cTatbsa 6.2.1]

3.1.13 nponyckHasa cnocobHOCTL (NpeAoXxpaHuTeNbHOro knanaHa) G, kr/y: Maccoson pacxog pa-
6ouen cpeabl Yepes KnanaH.
3.1.14

OTHOCUTENbHAA NPONYCKHAA CNOCOOHOCTb Kv/Kvy: OTHOLWEHWE NPOMYCKHON CNOCOBHOCTU Ha
TeKyLem xoae K yCOBHON NPONYCKHOM CROCOGHOCTH.

[FOCT 24856—2014, ctaTba 6.2.5]

3.1.15

yCNOBHasA NPONyCcKHaA CNOCOGHOCTL Kvy’ m3/u: MponyckHas cnocoBHOCTL HA HOMUHAMNLHOM X0Ae
WY HOMMHANBLHOM Yrne NoBopoTa.

[FOCT 24856—2014, ctatba 6.2.2]

3.1.16

HayanbLHasA NPOMyCKHaa CMoco6HOCTL Kv,, m3/4: MponyckHas cnocobHOCTb, 3anaBaemas Ans
NOCTPOEHUSA NPOMYCKHON XapakTepPUCTUKKU NPU XOAE, PABHOM HYRIO.

[FOCT 24856—2014, cratbsa 6.2.3]

3.1.17

NponyckHas XxapakTepmcTUka: 3aBUCHMOCTb NPOMYCKHOI COCOGHOCTM OT X0[a apMarTypbil.
[FOCT 24856—2014, craTbs 6.2.8]
3.1.18

OelCTBUTENbLHAA NPOMYCKHAasA XapaKkTepucTuka: [ponyckHas xapakTepucTuka AaHHOW apMaTypbl,
onpeaeneHHas sKkcrnepuMeHTanbHbIM NyTeM.
[FTOCT 24856—2014, craTtbs 6.2.9]

3.1.19 nnowaab NPoxoaHOro ceyeHus apmartypbl FN: Mnowaab, paBHas nnowaam cevyeHus aua-
METPOM, YNCIIEHHO paBHbiM DN.

MpnmeyarHune —Ecnu DN, = DN,, To BMecTo FN criegyeT npuMeHsTs FN,.

3.1.20 ckopoCTHOE AaBneHue pv2/2: [JasneHue, paBHOE NONOBUHE NPOU3BEAEHNS KBaapaTa CKOPOCTH
B PAC4YETHOM NMPOXOAHOM CEYEHUMU, HA MIOTHOCTL ABWXYLLENCA Cpeasbl.
3.1.21

xo4 apMaTypbl h: MepemelleHre 3anupatoLLEro UK PErynupyOLLEro aNeMeHTa, UCHUCTIEHHOe OT 3a-
KPbITOrO NMOMOXEHUSA 3aTBOpA.

MpuMmeyaHune —AnNA KNanaHoB 1 3aABUXEK XOROM SBMAETCS BENUYMHA JIMHEAHOTO (B MM) NEpEMELLEeHNs,
a ANsi KpaHOB 1 3aTBOPOB AMUCKOBLIX XO4OM SIBASETCS Yron NOBOPOTa 3anqpatoLlero U perynupyroLLero aneMeHTa.

[FOCT 24856—2014, ctatba 6.1.15]
3.1.22

HOMMHanNkLHLIV xoAa h,: MonHbIA X04 apMaTypbl, YKkasaHHbI B JOKyMeHTauuu, 6es yuera J0nycKos.
[FOCT 24856—2014, ctaTtbs 6.1.16]

) [aree no TekcTy NPUMEHSIIOT BMECTO «Bap N Kre/cM2» e4UHMLY BennunHbl «6ap».
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3.1.23

OTHOCUTESbHbIN X0 lTI OTHOLLEHNE 3Ha4YEeHUA TEKYLLIero Xoaa K HOMUHaNbLHOMY X0Ay.
[FOCT 24856—2014, ctatbs 6.1.19]

3.1.24

Xo4 TeKywmii h;: PacctosHne Mexly ynnoTHUTENbHbIMU NOBEPXHOCTAMU NyHXepa u ceana.
[FOCT 24856—2014, nyHkT 6.1.18]

3.1.25

yrorn noBoOpoOTa: YrNOBOE NEPEMELLEHME 3aNUPAIOLLETO UMM PETYNUPYIOLLETO drEMEHTa, UCUYMCIIEHHOE
OT 3aKPLITOTO MOMOXEHUS 3aTBOPA.
[FOCT 24856—2014, cTtaTtbs 6.1.20]

3.2 B HacTOsILLEM CTaHAapTe NPUMEHEHbI CneayoLme CoKpaLLeHus:

33n — 3anupalowmn anemeHT;

MNA — ncnbiTyemas apmarypa;

K[ — KOHCTpyKTOpCKAast AOKYMEHTaUus;

HO — HOpMAaTUBHbIN JOKYMEHT;

MK — npeaoxpaHuTenbHbIN KnanaH;

MM — nporpamma 1 MeEToAMnKa UCNbITAHWUIA;

PA — perynupytowas apmarypa;

P3n — perynupyoLwmin anemMeHT,

T3 — TexHn4eckoe 3agaHue;

TY — TexHuyeckue ycnosus.

3.3 B HacTosiLeM cTaHaapTe NPUMEHEHbI cneayoLme 0603HaYeHUS:

[ — ananasoH perynupoBaHus;

D, — Anametp camoro y3koro cedeHns npoTouHoin Yactu ceana MK, mm;

& — oTHOCUTENBHAsA NPONYCKHAsA CMOCOBHOCT;

®, — OTHOCMTENbHAA Ha4anbHas NPOMNyckHas CnocoGHOCT,

DN — HOMUHanbHbLIA AnameTp;

DN, — HOMUHANbHbLIV AUaMETP BXOAHOrO naTpyoka;

DN, — HOMUHanNbHbI AMaMETP BbIXOAHOTO narTpyobka;

F — nnowaab ceveHus MK, paBHas HaMMeHbLLUEl NoLLaAmM CeYeHUs B MPOTOYHON YacTu ceana, MmZ;

FN — nnowagb npoxogHoro cevennsa UA, M2;

FN; — nnowanbL NpoXoHOro CeYeHnss BXOAHOro narpyoka, M2;

FN, — nnowaas NpoXoAHOro Ce4eHust BLIXOAHOro naTpyotka, M2;

G — MaccoBbIv pacxog, Kr/c;

Kv — nponyckHas cnocoBHOCTb, M3/Y;

Kv — cbakTudeckoe cpeaHeapudMeTUieckoe 3HaYeHUE NPONYCKHOI CocoBHOCTH, M3/Y;

Kvy — YCMOBHAas NPOMYCKHas crnocoBHOCTb, M3/Y;

Kvyjax — MaKcMMarnbsHoe hakTuieckoe (3KcnepuMeHTanbHOe) 3Ha4eHne NponyckHON CNoCOBHOCTU KOH-
KpeTHoro obpasua PA Ha HOMUMHanNbHOM xoge P3n, M3y,

KVpin — MUHUMANbHOE (PaKkTUYeCKoe (SKCNEepPUMEHTANbHOE) 3HAYEHNE NPOMYCKHOM CNOCOBHOCTH KOH-
kpeTHoro o6pasua PA Ha MuHUManbHOM xoge P3an, m3/;

Kv/Kvy — NpPONYCKHast CNOCOBHOCTb OTHOCUTENbHAS;

K;, — GespasmepHasi MaccoBas CKOpOCTb;

K, — 6e3pasmepHbIil KOIMPDULIMEHT, XapakTepU3YIOLLMIA OTANYNE JOKPUTUYECKON MaCcCOBON CKOPOCTH
OT KPUTUYECKON;

K — KO3(PMULMEHT KaBnTaLuu;

K, — KO3(h(PULIMEHT KPUTUYECKOTO Nepenana AaBneHus,

Kvy — HavanbHas nponyckHas €NocoBHOCTL, M3/,

AKv — OMyCTUMOE OTKIMOHEeHWE AEWCTBUTENbHOrO 3HAYEHUS MPONYCKHOW CNOCOBHOCTM OT 3aA4aHHOro
(pacuetHoro), %;

L — cTpouTenbHas anuna VA, w;
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L, L, — nnuHa npamoro yyacrtka tpyGonposoga Ao u nocne UA, m;

N — xonnuecTBo aKCnepUMEHTANBbHBIX 3HAYEHNIA,

P, — a6coniotHoe gaeneHune [0 WA, pasHoe CyMMe 3GLITOYHOrO 1 aTMocdepHoro, Ma;

P, — aBconiotHoe gaeneHue nocne WA, paHoe CyMMe U3BLITOMHOrO n arMocdepHoro, Ma;
F’H — pasnexue Hactponku MK, Ma;

P,,, — abconioTHoe AaBneHne HaCbILLEHHBIX NAPOB XUAKOCTH Npu Temneparype ¢ Ha Bxoae B PA, Ma;
P, — naBneHue nonHoro otkpbITUs, Ma;

P* _ kpuTM4Yeckoe TepMOaMHAMUYECKOe faBneHue cpeabl, Ma (ans Boabl P* = 214,1523-105 Ma);
AP — nepenag (notepu) faenexus Ha WA, Ma;

AP, — kpuTudeckuii nepenan aasnexus, MNa;

Q — oBbeMHBbIit pacxoa, m3/c;

Q, — o6beMmHbIN pacxog rasa no MA, M3/c;

Q2 — 0b0beMHbIN pacxog rasza nocne WA, m3/c;

Ryn — yaenbHas rasoeas noctosiHHas, /kr-K (ana sosayxa R = 287);

Re — yucno PeiiHonbaca;

Re,, — uuncro PeiiHonbAaca, COOTBETCTBYHOLLEE 06N1acTu KBaAPaTUYHOTO COMPOTUBIEHNS;

V — 06beM Xnakoctu, m;

Z — K03(PDULMEHT CHKUMAEMOCTH rasa;

g — yckopenune cBoBOAHOr0 naaeHus, M/c;

h; — Texkywmii xog, Mm;

h,, — HOMWHanbHBI X084, MM;

h, — oTHocuTenbHbIN Xog;

1, I, — AnuHa NpAMbIX y4acTkoB TPYG OT BXOAHOTO U BbIXoAHOrO narpy6kos WA ao mect otGopa aas-
nexusi, m;

N — nokasarernb U303HTPOMbI;

t, — Temneparypa ucnbiTarensHon cpeapbl Ao UA, °C;

L — CpeAHAs CKOPOCTb, OTHECEHHAA K NNOLLAAU HOMUHANBLHOTO NPOX0Aa, M/C;
0.4 — KO3(h(PULIMEHT pacxoaa Ans rasa;

0Ly, — KO3 (PULIMEHT pacxona AN XUAKOCTH;

B= P,/P;— oTHoweHne abCconoTHLIX AaBneHui rasa nocne u 1o A,

A — abCconoTHaA WepoxXoBaToCTb, MM;

A — OTHOCUTENbHASA LLEPOXOBATOCTb;

Aanp — CpeaHsAn NOrPELLHOCTbL annNpPOKCUMAaLIUK;

£ — K03thhMUMEHT CONPOTUBMEHUS;

L. — k03pbnUMEHT conpoTUBNEHNA B 0BMAcTU KBaAPaTUYHOIO COMPOTUBNEHUS CUCTEMBI, BKNIOYalo-
wien UA u yyactok TpyGonpoBoga mexay mectamu otbopa aaBneHus:;

Lo — KO3 DUUMEHT CONPOTUBNEHUS B 0BNACTK KBAAPATUYHOTO COMPOTUBIIEHNA NPU NOSTHOM OTKPLITUN

CTp — KO3hHULMEHT CONPOTUBNEHUSA B 0ONACTU KBaApPaTUYHOIO CONPOTUBAEHUA y4acTka Tpy6onposo-
Aa Mexay mectamm oTOopoB AaBNEeHUN;

E— cpeagHee apudmeTuyeckoe sHa4eHne KoaduumeHTa ConpPOTUBIEHUS;

A — Ko3puumMeHT TpeHus yyactka Tpybonposoaa;

v — KMHeMaTnJeckas BA3KoCTb, M2/C;

p — NNOTHOCTb UCNLITAaTENLHOW Cpeabl, Kr/m3;

P4 — MAOTHOCTL Cpeabl Npu napameTpax Ao A Pint, Kr/M3;

p, — NNOTHOCTb Cpeabl Npu napameTpax nocne UA P, u &, Kr/mS;

© — cpeaHee KBaapaTUYHOE OTKNOHEHUE;

T — Bpems, ¢;

¢ — yron otkpbITua A noBOpOTHOrO TUNA.
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4 TpeboBaHusA, npeabABNsieMble K apMmatype, NOCTynaroueil Ha UCnbITaHusl

4.1 Ha ucnbitanus gomkHa noctynate VA B c6ope, npowueaLuas npuemo-caaTouHbie UCNbITAHUS B NOM-
HoMm obbeme. Bmecte ¢ A nocTaBnsaioT KOMNNEKT CONPOBOAUTENBbHON A0KYMEHTaLUuK B 00beme:

- COOpOUHbIN YepTex;

- nacnopt ¢ otmeTkon OTK 0 npoBeaeHMU NpUeMOo-cAaToOMHbIX UCNbITaHWUN;

- M (unu T3 Ha ucnbiTaHKUs);

- PYKOBOACTBO MO 3KCMnyatauuu;

- TY/T3 (unu npoekt T3).

4.2 KonnyectBo 06pasyoB apMartypbl, NoABEPraeMbiX UCMbITAHUAM:

- 04MH obpaseL, — Npu NOATBEPXKAEHUN YUCMEHHBIX 3HAYEHUI TMAPABIIUYECKUX XapaKTePUCTUK OMbIT-
HbIX 06pa3LOB 1 CEepUtHON apmarypebl;

- 04MH obpasel — npu U3rOTOBIEHUM U MOCTaBKE OAHOI0 usaenus. PesynbraTel UCNBITAHWIA 3TOTO U3-
Jenusa 3aHOCATCS B nacnopt u TY C yTOYHEHUEM rMAPABUYECKUX XapakTepucTuk B TY npu nocneayowmx
UCMbITAHUAX U NMOCTAaBKaXx;

- ABa obpasua, U3roTOBMEHHbIE N0 OAHOMY YEPTEXY, — NPU HEOOXOAUMOCTM Bbia4yu peKoMmeHaauumn
Ana BHeceHusa B K[ 3HaueHu it rnapaBnmyeckux XxapakTepucTuk CepumHbIX U OnbITHBIX 06pasyos UA. [lonycka-
€TCS UCMbITLIBATb OAMH OMbITHLIA (FONIOBHOM) 06paseL; N0 COrnacoBaHUIO C 3aKA34YMKOM.

4.3 A pomkHa COOTBETCTBOBATL crneyndukalymn u c6opovyHomMy Yeptexxy. COOTBETCTBUE YCTaHABNMBA-
10T BU3yarnbHO-U3MEPUTENbHbLIM KOHTPOMNEM.

MoBpexxaeHusa nosepxHocten VA He gonyckaroTcs.

4.4 A pomkHa obecneunBarthb xoa (yron nosopota) 339n (P3n), ykazaHHbii B K1 B npegenax AonycKos..

4.5 Xopa (yron noeopota) 33n 3anopHoi apmaTypbl, ynpaBnsieMoin NnpuBoAOM (NEKTPo-, MHEBMO- U MH-
ApONPUBOAOM), AOMKEH ObITb OTPErYNMPOBAH HA BENUUYUHY, COOTBETCTBYIOLLYYIO 3HA4YEHUIO, ykasaHHoMy B K[,
C MWUHYCOBbIM [JOMYCKOM.

4.6 Ecnv npu aKkcnnyarauuy 3anopHon apMarypbl nodTbl NOABUXKHON CUCTEMDI, CBA3aHHOW ¢ 33N, OT
BO34ENCTBMA AABMeHns BbIOMPAlOT, TO Nepea HayanoMm npoBeaeHUs UCNbITaAHNI BCe NOGITHI AOSMKHBI ObITb
ycTpaHeHbl. Ecrnv niodTel NOABUMXHOW CUCTEMBbI, CBA3AHHOW ¢ 33N, HE YCTPaHSAIOT, TO apMaTypy NOCTaBnsaoT
Ha UCMbITAaHWA C XO4OM, MeHbLLE yka3aHHoro B K[l Ha BenuuuHy niodhToB, NpU 9TOM CyMMapHas BenMuuHa
nodToB AOMKHA ObITb M3BECTHA.

5 TpeboBaHus, NpeabsaBNseMble K UCNIbITAaTEeNIbHOMY YUYacTKy CTeHaa

5.1 KoadhchnumeHT conpotusnenns {, nponyckHas cnocobHocTb Kv, koadduument pacxoaa oy (o)
onpeaensioT Ha CTeHAax C MCNONb30BaHWEM B Ka4eCTBE UCMbITaTeNnbHOM Cpedbl HbIOTOHOBCKMX HECXKUMMAae-
MbIX >KUAKOCTEN M ra3006pasHbIX COKMMaeMbIX cpes.

KoadpchuumenTol kaButaumm K, u Koaq)cbm.[uembl KpuTu4eckoro nepenaaa aasnexun K, onpeaensior
Ha CTeHAe, UMEIOLLEM B KAYECTBE MCMbITaTeNbHOW Cpefibl HECXMMAEMYIO XUAKOCTb.

5.2 B ka4yecTBe HEC)KMMAEMOWN XMAKOCTU PEKOMEHAYETCH NMPUMEHATL BOAY, @ B Ka4eCTBE CXMMAEeMOW
YKMAKOCTU — BO3AYX.

5.3 Boaa, npumeHsieMas Ans UCMbITAHWUI, A0IDKHA COOTBETCTBOBATL TpeGosaHuam HI rocyaapcrs, npo-
rong)coaamuwx 3a npuHsTMe HacTtoswero cranaaptal). [lonyckaetca NpUMEHSTb BOAY, COOTBETCTBYIOLLYIO
HA<).

KauecTtBO BO3ayxa AOMMKHO ObITh HE XyXe pernameHTMpoBaHHOro knaccoM 9 FOCT 17433, (unu knac-
com 684 HO3)).

5.4 INpu npoBeaeHnn ucnbiTaHUi TeMNeparypa ucnoiTatensHon cpeabl 40 UA aosmkHa ObiTb:

- oAbl — (20 £ 15) °C;

- Bo3ayxa — (25 + 20) °C.

5.5 UcnbiTaHns NnpoBOAAT Npu CreAyIoLLMX napaMmeTpax OKpy>xatoLero Bo3ayxa:

- TeMmneparypa — He Huwxe 5 °C;

- atmocdepHoe aasneHue — ot 84 no 106 kla.

OTHOCUTENBLHYIO BMAXXHOCTb BO3[lyXa HE pernaMeHTUpYyIoT.

5.6 MpuHUMNUanbHbIEe CXeMbl YCTAHOBKU WA Ha UCNbITATENbHBIX yYaCTKax rmapaBnmMyeckoro (nHeBmaTu-
YEeCKOro) creHaa npuBeAeHbl Ha pUCYHke 1.

1) B Poccuiickoii ®egepavmm npumensitor MY 2.1.5.1183-03 [2].
2) B Poccuiickoit defiepaliun npumeHsiior CanlluH 2.1.4.1074-01 [3].
3 B Poccuiickoit defepaLm npumeHsiiotr FOCT P UCO 8573-1—2005 [4].
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6 7
1 2 3 4 5 6 7
VcnbiTaHne apmatypbl ¢ naTpy6kamy Ha O4HON ocu VcnbiTaHne yrnosoii apMaTypbl
1,7 — 3anopHbIii knanaH; 2 — Tpy6onposog Ha Bxogde VA; 3, 5 — npnbop 4ns namepenns gasnenus; 4 — WA,

6 — Tpy6onposoy Ha Bbixoge VA

PucyHok 1 — lMpuHuunuasibHaa cxema UCnbITaTe/IbHOINo yyacTtka rmapas/inyeckoro (I'IHeBMaTI/I'-IeCKOFO) CTeHga

5.7 Mpu ncnbitaHum MK Ha NHEBMATUYECKOM CTeHAe KnanaH ycTaHaBNMBalT Ha TPy6onpoBog WM Ha
eMKoCTb. pn 3TOM cHpOC BO3ayxa MPOUCXOOUT /M0 4vepes ryLmTesnb, IM60 HenocpeicTBEHHO B aTMocC-
dhepy. MpuHUuUNManoHble cxembl ycTaHoBKM MK Ha ucnbiTatesibHbIX yyacTkax NHeBMaTUYecKoro cteHga npu-
BeZleHbl Ha pUCyHke 2.

C6poc
B aTmocdhepy

C6poc Bo3gyxa u3 MK B aTmocchepy C6poc Bo3gyxa u3 MK uepes rnywmTens

a) yu4acTok cTeHfa npu yctaHoBke MK Ha Tpy6onpoBog

PucyHok 2 — TMpuHunnuanbHaa cxema UCnbiTaTes/ibHOro yyacTtka nHeBMaTuUyeckoro creHga ans ucnoitaHuin MK, nnct 1
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Mogaua Mopaya
BO3AyXa BO3Ayxa
C6poc Bo3ayxa u3 MK B atmocepy C6poc Bo3gyxa u3 MK yepes rnywmrens

6) yuacTok cTeHaa npu yctaHoBke MK Ha eMKOCTb

1— 3anopHslii knanaH; 2 — Tpy6onpoBog, Ha Bxoge MMK; 3, 5 — npnbop 4ns usmepeHns aasnenus; 4 — ucnbityemblin MK;
6 — Tpy6onposof Ha Bbixoge IMK; 7 — rnywmTens; 8 — eMKOCTb

PucyHok 2, nuct 2

5.8 [Ina ncnbiTaHnsa apmatypbl pasnyHbiX HOMUHAsbHbIXAMaMEeTPOB HEOBX0AUMO, YTOOLI TPY6ONpoBO-
[bl UCNbITATE/ILHOIO yyacTka CTeHAa, Ha KOTOpbIX ycTaHaBnmeatoT VA, 6blii CMEHHBIMU.

BHyTpeHHWIn anameTp nNpucoeanHUTENbHBIX CMEHHbIX TPy60NpPOBOAOB He AO/MKEH OT/MYaTbCa OT Au-
ameTpoB naTpybkoB apmarypbl 6onee yem Ha 2 %. B cnyyae npesbilleHUA OTANYUA criefyeT yuuTbiBaTtb
Ha/iMume MeCTHbIX COMPOTUB/IEHW (BHE3AMHOr0 CYXeHWs W pacluvMpeHusi), BbluMTas pacyeTHble 3HauyeHus
KO3(h(OULMEHTOB CONPOTUBIIEHUA PACLUMPEHNSA U CYXKEHUS 13 KO3dIULMEHTa CONPOTUBIEHUA apMaTypsbl, No-
JIYYEHHOT0 3KCNepuMeHTasbLHO.

5.9 VicnbiTaresbHblA yH4acToOK CTEHAA AO/HKEH COCTOATb U3 ABYX MPAMbIX OTPE3KOB CMEHHbIX TPy6Oonpo-
BOAOB 6€3 AONOMIHUTE/NbHbIX MECTHbLIX CONPOTUBEHNIA.

[nvHa npsAMbIX OTPE3KOB CMEHHbIX TpybonpoBOLOB CTeHAa A0/MKHa ObiTb He MeHee ABajuaTv HOMU-
Ha/IbHbIX AMameTpoB Ha Bxoge apmatypbl (L1 > 20DN”) U He MeHee [eCATU HOMUHAa/IbHbLIX ANaMEeTPOB Ha
Bbixoge (L2 > 10DN2) ([5]).

5.10 3HayeHMs pacCTOSHUIA OT YN/IOTHUTE/NLHON MOBEPXHOCTU MecTa npucoeanHeHns WA k Tpybonpo-
BOAY [0 MeCT oTbopa AaBneHuii npueegeHbl B Tabnuue 1 (cootBetctByeT HAL)).

Ta6nunuya 1— PaccTosiHue OT YN/IOTHUTENbHON NOBEPXHOCTM naTpy6koB VA go mecT oT6opa AaBneHui
B munnnmetpax

PaccTosiHWe OT ynnoTHUTE bHOV MOBEPXHOCTV COOTBETCTBEHHO BXOLHOMO W BbIXOAHOrO naTpy6koB WA

MecTo ot60pa [l0 MecT 0T60pa AaBneHniA COOTBETCTBEHHO 0 1 nocne VA ana DN apmartypbl
AasneHus
10 DN 6 Btou. cB. DN 6 go DN 32 Bk/tou. cs. DN 32
Lo NA /1 Ot 6 DA, go 13 DA/, OT 2 D/V1go 5 DN1 OT 1 DN” go 2 DA/1
Mocne NA /2 OT 6 DN2g0 13 DN2 OT 4 DN2 o 6 DN2 OT 4 DN2 go 6 DN2

1) B mexayHapoaHoli cTaHgapTusauuu [6).
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5.11 B nsmepuTenbHbIX CEMEHUSX CTEHAOB YCTAHABIMMBAIOT HE MEHEE YETbIPEX NPUEMHUKOB MECTHOTO
CTaTU4ecKoro AasneHns B BUAE KPyrnbix OTBEPCTUI, PACNONOXEHHbIX B CTEHKE TpybonpoBoga paBHOMEPHO
no ero NEPUMETPY U COEAUHEHHBIX MEXay COOOI KaHANOM CBA3U, MOLLAAbL CEYEeHUst KOTOPOro 40MMKHA ObiThb
He MeHee CyMMbl nnowaaen oTeepcTuin. [lonyckaeTcs CoeAUHEHNE OTAENbHbIX NPUEMHUKOB aBNEHUA B eau-
HbIl KONNEeKTop Tpybkamu 0AMHAKOBOIO ceveHUs U AnuHbl. OCeBble NIMHUK OTBEPCTUI AOMMKHBI NEpeceKkaTbes
C 0CeBOW NuHWeN Tpybonposoaa, U HaXOAUTLCS K Heli Nog NpsiMbiM yrnoM. OTeepcTue B TpyGe A0MKHO ObiTb
KPYrbiM, a Kpas A0MKHbI ObiTb BPOBEHbL CO CTEHKaMU TpyObl, OCTPbIMU U 6€3 3ayCeHLUEB.

BHYTpeHHUIn AgnaMeTp OTBEPCTUIA ANsi OTOOPOB AaBMNEHMA AOMDKEH YAOBNETBOPATL TpeBGoBaHUAM, Npu-
BeAEHHbIM B Tabnuue 2.

Tabnuya 2— BHyTpeHHUIn guaMeTp OTBEPCTUIA AN OTOOPOB AaBrneHus
B munnumerpax

BHYTpeHHUI1 AnameTp 0TBEPCTUA 0TGOpa AaBNeHUA
HomuHanbHbIN guamMeTp
MWUHUManbHbLIA MaKkCUManbHbLIA
Ho DN 10 BknitoM. 0,1DN
OT DN 15 go DN 50 Bkritou.
OT DN 50 no DN 100 Bkrtou. 3
Cs. DN 100 12

5.12 Ona ucnbiTaHUA apMaTypbl C pasnUYHOM CTPOUTENbHOW ANUHON PEKOMEHAYETCS NpegyCcMOoTPeTb
B COCTaBe UCNLITATENbLHOrO y4acTka CTeHAa KOMMNEHCATop ANWHbI Nepej UcnbiTaTenbHbIM Y4acTKOM CTeHAa
UInu 3a HUM.

Ona uenbiTaHus apMartypbl CO CMELLEHHbIMU OCSIMM NaTpyOKOB pPEKOMEHAYETCH NpefyCMOTPETb KOM-
MEeHCAaTop BbICOThI.

5.13 VcnbiTatenbHblil CTEHA A0MKeH GbITb aTTeCTOBaH B COOTBETCTBUM C TPEGOBaHUSIMU HAY.

5.14 TpeboBaHusi 6€30NaCHOCTK NpU NPOBEAEHUU UCNbITAHMI — B cooTBeTCTBUM C TOCT 33257.

6 CpeancrtBa namepeHusi

6.1 Ona onpeneneHns rupaBnuyecknx U kaBuTaLMOHHbIX xapaktepuctuk (C, Kv, ay, o,, K, K,) Ha uc-
nbiTaTeNbHOM CTEHAE NoANeXaT M3MepeHuto cneayoLmMe napameTpbl:

- pacxod UcnblTaTenbHON Cpeabl;

- BpeMsl M3MepeHus pacxoga (npu 06beMHOM UMM BECOBOM CMOCO0e nsmepeHusa pacxoaa);

- AaBnenus ao u nocne VA nubo gasnenua go NA u nepenag gaenexHusa Ha UA,

- Temneparypa ucneitatensHon cpeasbl nepes VA,

- Xo4 apMmartypbl.

6.2 MorpewHOCTbL U3MEepPEeHNa NapaMmeTpoB

MorpelHOCTb U3MEPEHUs NapaMeTpoB Npy NPOBEAEHUN UCTILITAHUIA HE AOIHKHA NPEBbLILLATHL 3HAYEHUN,
npuBeaeHHbIX B Tabnuue 3.

Tabnwuuya 3— [JonycTUMbIe NOrpeLHOCTN U3MEePEHUA NapameTpoB

[onycTMas norpeLLHoCTb U3MepeHUA napameTpos
Namepsaemblii napameTp
OTHOCUTEnNbHaA abcontoTHan
Pacxog +1,0% —
[aBeneHune n nepenag faBneHus +1,5% —
TemnepaTypa — +1,0°C
Bpewms —_ +02¢
Xop apMaTypbl +05% —

1) B Poccuiickoit Depepalym npumeHsior FTOCT P 8.568—97 [7].
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6.3 locyaapCTBeHHbIN HAaa30p U BEAOMCTBEHHbI KOHTPOMb 3a cpeAcTBamMu U3MEpPeHuint — no HAOY.

6.4 MamepeHue pacxoga, AaBreHusl, nepenaga 4aBneHna U TEMNEpPaTypbl crefyeT NpoBOAUTL Cpea-
cTBamMu U3MepeHus n npubopamm nobOOro Tuna, NpeaHasHadeHHbIMKU ANS 9TUX Lenein u obecnevnBaroLime
MOrpeLLUHOCTN U3MEPEHUI He Bonee, ykasaHHbIx B Tabnuue 3.

6.5 TpeboaHus k cpeacTsam usmepeHuss — no MFOCT 33257.

7 I'Iopap,ox JKCNepuMEeHTarlbHOro onpeapeneHnda rnapaBrin4eCKNX XxapakTepucTtuk

7.1 O6wme Tpe6oBaHUA

7.1.1 SKcnepMMeHTanbHoe onpeaeneHne ruapaBnMyYEcKuX XapakTepucTuk cnegyer nposoauTb B 00-
nacTn KBagpaTtu4yHOro CONPOTUBIEHMSA U NPU OTCYTCTBUM KaBMTaLMKU, €CNW UCTIbITAHWUA NPOBOASTCA HA BOAE.

7.1.2 Ons noGoro Tuna apmartypbl HOMUHAaIbHLIX AuameTpoB DN < 250 ans Bcex sHaueHuit xoaa h,
nubo yrnos noesopota ¢; (aanee — xoaa) o6nacTb KBaApPaTUYHOMO COMPOTMBIEHWUS HACTYNAET MPK Yucnax
PeliHonbaca Re,, 22 - 104

Ona apmatypbl HOMUHaNbLHLIX anametpos DN > 250, a Takke sanopHon apmatypbel DN < 250, koad-
OULMEHT COMPOTUBIIEHWUS KOTOPOI MpKU MOMHOM OTKPbITUKM NpeBbiwaet { > 50 (perynupytoLlei apMarypsl,
YCroBHasi NponyckHasi CoCoBHOCTL KOTOPOI cooTBeTCTBYET { > 50), 06nacTb KBaapaTUYHOIO CONPOTUBIEHUS
Re,, onpeaensior B NpoLECcce 9KCNePUMEHTANbHOTO onpeaeneHust KoadMULUNEHTOB CONPOTUBEHUA U NPO-
MyCKHO cnocoBHoCTK. Mopaaok onpeaeneHus Re,, U3noxeH B 7.2.3.

Ecnu npu HOMUHaNbLHOM pexume SKCnryarauuu apmarypsl Yyucrno PeiHonbaca Re, < 2 - 104, 10 ee
KO3(hhMLUMEHT CONPOTMBIEHUS (MPOMNYCKHYIO CMOCOBHOCTL) cneayeTt onpeaensaTb npu Re, COOTBETCTBYIOLLEM
HOMMHAIBHOMY PEXWMY SKCnyaTauum.

7.1.3 B obnactu kBaapaTU4HOTO CONpOTMBNEHNs (Mpu ynucnax PeliHonbaca Re, 2 2 - 104 noateepx-
AeHnem 6eckaBUTALUOHHOIO peXxumMa TEYEHUs HeCXUMAEMON UCNbITAaTENbHOW cpeabl (BOAbl) ABNAETCS Nu-
HEWHbIA BUA 3aBUCUMOCTU PacxoA4HON XapakTepucTuku. MpU3HaKOM HACTYNNEHUA KaBUTALUOHHOTO pexuMa
SIBNAETCA HA4Yano OTKMOHEHUs1 PACXOAHOW XapakTepPUCTUKU OT NMHENHON 3aBUCUMOCTH.

Mpu ncnbiTaHUKM apmaTtypbl HA (PUKCMPOBAHHOM X0Ae (CTENEHU OTKPLITUA) rPaHUYHbIM ycnosuem obe-
cneyeHuns 6eCKaBVITaLWIOHHOr0 pexumMa TeveHus ABnsAeTcd nepenaj AaBneHust, Npu KOTOPOM B npeaenax no-

rPELLUHOCTEN M3MEPEHUNA HACTYNAET OTKMNOHEHWE OT NMMHEMHOCTU PacXOAHOM XapakTepuctukn Q= f(\/A? ).
3HayeHus pacxoaa BoAbl Q M nepenaja AaBrneHUs HA apMarype AP, onpeaensiolme Hayano OTKIMOHEHUs
pacxo4HON XapaKTePUCTUKKN OT NMHENHON 3aBUCUMOCTU, CReayeT UCKIMIOYMTb U3 MacCUMBa 9KCNEPUMEHTAarbHbIX
JaHHbIX, UCNONb3yeMbIX NPU OLEHKe kK03(PULIMEHTa CONPOTUBNEHNS U NPOMYCKHOM CNOCOBHOCTM apMarypbl.

B 6eckaBMTaLUOHHOM PEXUME YMCII0 U3MepeHnii Q u AP JOMMKHO ObITb HE MEHEE NSATY.

7.1.4 HanpaBsneHue noaauu paboyent cpefibl B COOTBETCTBUM C HAaNpPaBIiEHUEM CTPENKU, yKa3aHHON Ha
KOPMyCe UMK Ha YepTexe.

7.1.5 ApMarypy yCTaHaBMUBAIOT HA UCTILITATENLHOM YYacTKe CTeHAa B COOTBETCTBUU C TpeGoBaHnsamu K.

7.1.6 B npouecce npoBeaeHus akcnepuMmeHTa Ha UKCMpoBaHHOM xoge 33n (P3n) npu usmMeHeHuu
pacxoaa ucnbiTaTenbHON cpefbl BENUMUMHA X0A4a AOIDKHA OCTaBaTbCA NOCTOAHHON. YcTaHosky 33n (P3n) B
Kaxaoe HOBOE MONOoXeHUe cneayeT NPoBOAUTL OT MOBEPXHOCTU Ceana Unmn OT NOSIOXKEHUs1, MPUHATOrO 3a Ha-
yanbHoe (Hanpumep, AN LWMGEpHO 3aABUXKM).

7.2 OnpegeneHue xapakTepucTUK 3anOpPHONM apMaTypbl

7.2.1 O6wume NonoxeHma

[ina 3anopHoi apmatypbl B 00racTu KBaapaTM4HOro CONPOTUBNEHUA ONPEeAENsIIOT:

- K09 pULMEHT conpoTUBNEHUSA Ha xoae 33N, ykasaHHOM B K[} ¢ yueTOM MMHYCOBOIO AONYCKa;

- 3aBUCMMOCTb KO3(hdULIMEHTA CONPOTUBIEHUS OT Xoaa 33N, KOTOpas NO3BONAET ANA 3aaHHOMO 3Ha-
YeHusi KoahuLMeHTa CONPOTUBIIEHUA ONPEAENUTL MUHUMATLHOE [10MyCTUMOE 3HaYeHue xoaa h; (¢;), npu
KOTOpOM o6ecneumBaeTcst 3aaHHbIN KOAPMDULMEHT CONPOTUBNEHUSA:

a) AnA knanaHos u 3aaemiek — { = f(h;) unmn { = f(h/DN);

0) ANt KPaHOB U 3aTBOPOB AUCKOBLIX — = A(@y) nnn § = fp/oyp, -

OnpegeneHue 3aBUCUMOCTU KO3hpMLMEHTa CONPOTMBNEHUA OT Xoaa 33n NpoBoAAT No TpeboBaHuUIO
3aKas4mka.

1) B Poccuiickoit deaepaumm aeiictayioT MU 2304—94 [8] 1 Mpukas MunnpomTopra ot 2 nions 2015 . Ne 1815 [9].
10
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7.2.2 OnpegeneHue ko3t uumneHta conpoTuBneHusa apmatypol ot DN 32 no DN 250
BKITHOYUTENBLHO

OnpeaeneHne ko dpuymeHTa CoNnpOTUBIIEHUA apMaTtypsbl, KPOME MONMHONPOXOAHbIX 38ABUXEK U KPaHOB
Bcex DN, pekOMeHayeTCa NpoBOAMTL B CnieayloLein nocneoBaTenbHOCTU:

1) yctaHOBUTbL VA Ha UCnbITaTENbHOM Y4acTKe CTeHaa B COOTBETCTBUU C TpeBoBaHnsiMKN 4.4—4.6;

2) ycTaHoBUTb 33n B NOMOXEHWUE MOSTHOIO OTKPLITUA — Ha X04 MO0 YepTexy C y4eToM MUHYCOBOro 10-
nycka u 3adpMKCupoBaTh B 9TOM NOMOXEHUU;

3) oTperynupoBatb apMmaTypoi cteHaa (knanaHbl 7 U 7 Ha pucyHKe 1) peXXmM UCMbITaHUA N3Lenus B co-
OTBETCTBUU C TpeboBaHuaAMU 7.1.2;

4) paccunTatb uncno PeliHonbaca no hopMyne

v-DN-1073 4.Q
Re = = 3 (1)
v x-v-DN-107%"
e v:—Q :
A FN
. 2‘ _6
v - ToDNZ 107

4

Mpu DN, # DN, BMecTo DN B chopmyny Ans pacdeta FN cneayet noactasnatb DN, ;

5) B yCTAHOBUBLLEMCS pexume (BPems BbIXOAa HA PEXMM HE MEHEee Tpex MUHYT) NPOBECTN U3MEPEHNE
pacxoga cpeabl, npoxoasiien yepes VA, aasnexnusa Ao NA u nepenaga AaBneHun Ha He;

6) ¢ NOMOLLBI0 apMaTypbl cTeHaa (knanaHbl 7 U 7 Ha pUCYHKe 1) YBENUUYUTL NN YMEHbLUMTL pacxoa npu
YCINOBUU BbINONHEHUA TpeboaHuin 7.1.2 Tak, Ytobbl nepenaa aasneHus Ha VA n3amMeHAnNcsa He MeHee YeM Ha
15 %. MamepuTb pacxoa u nepenaj aasnexHus. MUsmeHeHue pacxoga cneayer NpoBoAUTb HE MEHee NATK pas,

7) npu xopax 33n hy(e,), paBHbIX 5 %, 10 %, 20 %, 30 %, 40 %, 50 %, 60 %, 70 %, 80 %, 90 % xona,
ykasaHHoro B K[, Unn npu nonoxxeHusIX, ykasaHHbIX 3aKa34ukom, NPOBECTU onpeaeneHune koadpduuueHTa co-
npoTUBNEHUs, cobntogasn TpeboBaHua 7.1.2, u B COOTBETCTBUM C NOPSIAKOM, U3NOXEHHbIM B NEPEUUCTIEHUSX
3)—6)7.22

8) paccuutatb KOIPDULMEHT CONPOTUBNEHUA NO hopmyne

- 2.AP-FN?.B?
@ @

rae B=1,0 — npu ucnbITaHUy Ha BOAE M NPU UCNbITAHMKM HA BO3AYXE ANA OTHOLWEHNA aasnenui = Py/P;20,9.

KoacbdpuumeHT B onpeaensior no Tabnuue A.1 (npunoxexnne A) — nNpyu UCNbITaHUM No TpeboBaHuIo 3a-
Kasunka Ha BO3Ayxe ANs OTHOLLEHNA aaenenui = P,/P; < 0,9.

[noTHOCTL BOAbLI ONPEeaensioT B 3aBMCMMOCTU OT AaBreHusa n Temneparypsl cpeabl 0 UA no cnpasod-
HUKY Tennodun3nyeckmx CBOMCTB BOAbLI U BOAAHOIO napa. [lonyckaercs NpMHUMAaTh NNOTHOCTb BOAbI, PaBHOW
p = 1000 kr/m3.

MnoTHOCTL BO3AyXa onpeaenstoT N0 CNPaBOYHUKY TENMNOGU3NYECKNX CBOIMCTB rasos U XUAKocTen, nubo
paccyMTbIBalOT N0 hopmyne

_3,48-107° A
P1=Z (4 +273) - @

Jonyckaercs kK0apduUUEHT CxMMaeMocTu Z onpeaenste no Tabnuue A.2 (npunoxexue A).

B cnyyae ecnu agnameTpbl BXOAHOMO W BbIXOAHOro natpy6ka WA He paBHbl Apyr Apyry, koadduumeHT
CONPOTUBNEHUS PACCUUTBLIBAIOT MO OAHOW U3 popmyn:

- IPU UCNbITAHUKU BOAOWN

2
2. AP FN: N, Y
&= +1- : @)
Q2 p DNZ !
- MPW UCNbITAHUKN BO3AYXOM
2.AP-FN?

4
DN
C:_—+ 1_&(—1J .
QZ -p p2 \DNz ) | ©)

1
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9) AaHHbIE U3MEPEHUI, pacHETHbIE 3Ha4YeHUN KoadpcuumeHTa conpormsneHus U ynucna PeriHonbaca Re
peKkoMeHayeTCs BHOCUTb B XXypHan perucrpauum no copme, npuseaeHHow B Tabnuue 5.1 (npunoxenune B);

10) npoBecTn 06paboTKy NONYYEHHbIX 3KCNEPUMEHTANbHbIX AaHHbIX B COOTBETCTBUU C 7.2.5.

7.2.3 Onpepnenenue koad dpuuneHTa conporuBrneHus apmartypol DN cBbiwe 250, a Takxe
apmarypsbi DN no 250 BKNOYMTENLHO, €CAIU NPU NOJSTHOM OTKpbITUM ee { > 50

OnpepneneHue ko3dpuumeHTa ConpoTUBNEHNA apMaTypbl, KPOME MONIHONPOXOAHbIX 3aABUXEK N KPAaHOB
Bcex DN, pekoMeHAyeTcs NpoBoAUTb B CReAyIoLWwen nocnegoBaTensHOCTU:

1) ycraHoButb UA Ha ucnbiTatenbHOM y4acTke CTeHa B COOTBETCTBMM C TpeboBaHuAMMN 4.4 — 4.6;

2) ycTaHOBUTb 331 apMaTtypbl B NONOXEHWEe NOSIHOI0 OTKPLITUSI U 3adpMKCUPOBATL B 3TOM NOMOXKEHUU;

3) oTperynupoBaTtb apMaTypom cteHaa (knanaHbl 7 U 7 Ha pUCYHKE 1) pexxum, COOTBETCTBYIOLLUMI YNUCNY
PeiHonbaca B auanasone Re = 104 — 2.104. Yucno Peiinonbaca paccuntsisaior no cdopmyne (1);

4) npoBecTu onpeaeneHue koadhduumueHTa conpoTMBNEHUSI B COOTBETCTBUM C NEPEUUCTIEHUAMU 5) 1 8)
7.2.2;

5) ¢ nomoLLbIO apMaTypbl y4acTka creHaa (knanaHol 7 M 7 Ha pucyHke 1) yBenuuuTb pacxoj u COOTBET-
CTBEHHO uucno PeiHonbaca Ha 8 % — 10 % u onpegenuTb KO3(PULIMEHT CONPOTUBIEHUS B COOTBETCTBUM
C nepeyncrieHnsamu 5) u 8) 7.2.2;

6) pacxop crneayert yBenuuuBatb 40 TEX MOP, NOKa Ansi NATUM 3HAYEHUIn pacxoaa (uucen PenHonbaca)
KO3(pULMEHT conpoTuBeHun NA He CTaHET NOCTOSIHHOW BENTMYMHON. PacuyeTHble 3HaueHus1 KoadpduumeHTa
CONPOTMBIIEHUS AODKHBI HAX0AUTLCA B AnanasoHe ({ + AL), rae A{ — norpeLuHoCTb onpeaerneHna koaddu-
UMEeHTa CONpPOTUBIIEHUA HA UCNLITATENbHOM CTEHAE, pacCYnTbiBaEMas No O4HON U3 chopmyn

A_C: AAP+2£

— 6
L AP Q' ©
raoe AAP — nonoBuHA UeHbl AeneHnsa npubopa, usMmepsioLlero nepenaj AaBneHust;
AQ — NonoBuHAa LieHbI AeneHusa npubopa, n3mMepsiioLLero pacxoa;
unu
AL AP, AP A
£:4+J+2.£, @

t R P Q

rae AP, n AP, — nonoBuHa LeHbl eneHns npubopa, MsMepsIoLLero AasneHus;

7) onpedenuTb MMHUMAarbHOE 3Ha4YeHue yucna Re Ha4nHas ¢ KOTOPOro K0ahpuUMEHT CONPOTHBIE-
HUSA { CTAHOBMUTCS NMOCTOSIHHbIM;

8) npoBectu 06paboTKy SKCMEPUMEHTANbHbLIX 3HAYEeHU KOSPAULMEHTOB COMPOTUBMEHUA NpU
Re 2 Re,;, B cOOTBETCTBUM C 7.2.5.

7.2.4 YTO4HeHUe K03 PMLIMEHTOB CONMPOTUBIIEHUA NOJTHONPOXOAHbIX 3aABUXEK U KPaHOB BCeX
DN, a Takxe apmMatypbl o DN 32 BKIHOYUTESIbHO

OnpeaeneHue koadhuumueHTa ConpoOTUBIEHMA NONMHONPOXOAHBIX 3aABUXEK U KpaHOB BCex DN, a Takxe
npoYen 3anopHON apMaTypel HOMUHAIBHbLIX AMAMETPOB 40 DN 32 BKIOYUTENLHO NPU NMOMHOM OTKPLITUK pe-
KOMEHAYETCA NPOBOAUTL B CNEAYIOLLEN NOCNEA0BATENBHOCTY:

- onpeaenuTb KOSMMUUUEHT CONPOTUBINEHMS B COOTBETCTBUM C 7.2.2, NMBO B COOTBETCTBUK C 7.2.3;

- B CBSI3U C COM3MEPUMOCTBIO KOI(MULMEHTOB CONPOTMBIIEHUS apMaTypbl U y4actka Tpybonposoaa
cTeHaa mexay mectamu otbopa AaBneHui CrnefyeT YTOYHUTL BENUUUHY KOSMULMEHTA CONPOTUBIIEHUS:

1) onpeaennTb OTHOCUTENbLHYIO LIEPOXOBATOCTb A yyacTka Tpy6onpoBoaa CTeHaa Mexay Mectamm oT-
Gopa gaBneHus No METOAUKE, MPUBEAEHHON B NPUNoXxeHum B;

2) onpeaenuTs KOIMMULIMEHT CONPOTUBNEHNSA cucTeMBI , BKNovatowwen A u yqactok TpyGonposoaa
cTeHaga mexay mectamu otbopa gasneHus, B 06nactu kBagpaTU4YHOrO COMPOTMBIIEHUS B COOTBETCTBUM C
nepeuncneHnamm 3) — 6) 7.2.2, nn6o B COOTBETCTBUM C nepedncrneHnsmm 2) — 7) 7.2.3;

3) No BenuyMHe A ANsA KaXO0ro paccHUTaHHOMo 3HaYeHus uucna PeiiHonbaca Re no tabnuue B.1 (npu-
noxexve B) onpegenuTtb 3HaYeHUe KOIpPULMEHTA TPEHUA A,

4) paccuntatb KO3(PULUEHT CONPOTMBIEHNUN y4acTka TpybonpoBoga Mexay Mectamu otbopa aaene-

HUS Q.rp no copmyne

min:

I +1
)12
Crp DN 103 ®

5) npu HepaBeHCTBE AUAMETPOB BXOAHOTO U BbIXOAHOIO NarpyoKkoB ONpeaenuTb OTAENbLHO Koadhduuu-
€HT ConpoTuBIEeHUn y4yactka TpybGonposoaa Ao WA u nocne MA. UcnbiTaHnsa cneayer npoBoAUTL B Crieayio-
LLeM nopsiake:

12
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a) coeauHuTb ABa Tpybonposoaa, UCNONb3yeMbIX AN onpeaeneHusa koadduumeHTa conpoTuBNeHus
apmarypbl HOMUHANLHOTO Anametpa DN,;

6) onpegennTb k03ULIMEHT CONPOTUBIEHUS yHacTKa Tpybonposoaa mexxay Mectamu ot6opa aaBneHuit;

B) paccymTaTh KO3(P(PULIMEHT CONPOTUBNEHMS yyacTka A0 NA, npuHUMas 3a pacYETHOE CEYEHUE MIo-
waab NPOXOAHOro CeYyeHus BXOAHOro narpybka, no chopmyne

L

m ; )

CTPDM = CTp :
r) coeaumHuTb ABa Tpybonposoaa, UCNONb3yeMbIX ANt onpeaeneHus koadduumeHTa ConpoTUBIEHUS
apmarypbl HOMUHanbHOro anametpa DN,
A) onpeaenutb K03 MUUMEHT CONPOTMBNEHUS yyacTka Tpybonpoeoaa mMexay Mectamu otbopa AaBneHuit;
€) paccuutarb KO3d(PUUMEHT CONpOTUBNEHUs ydacTka nocne WA, npuHumas 3a pacyeTHOEe CevyeHue
nnoLaAb NPOXOAHOIO CEYEHUs BbIXOAHOIO narpybka, paccuutartb no copmyne
I
4
= — 10
oo, =G0 77 (10)

X) paccuutatb KoachUUMEHT CONPOTUBIIEHUS yyacTka nocne WA, NnpuHuman 3a pacyeTHOe ceueHue
nnoLazb NPOXOAHOrO CEYEHNS BXOAHOMO narpyoka, no copmyne

4
. DN,
CrpDNz = CTpDNz (D—Nz) ; (h))
1) paccuuTaTtb k0adhpuuueHT conpoTuBneHus ydactka Tpybonposoga mMexay mecramum otbopa aasne-
HUA No dopmyne

C'TP = CTPDN1 * :'PDNZ; (1 2)
6) paccuutatb KO3(PMPULIMEHT CONPOTUBAEHUA apMaTYpPLI NPU NOMHOM OTKPLITUN (. NO chopmyne
Cno = c'c - CTp; (13)

7) npoBecTn 00paboTKy NONYYEHHbIX SKCNEPUMEHTANbHbIX AAHHLIX B COOTBETCTBUM € 7.2.5.

7.2.5 O6paboTka aKCNepUMeHTarNbHbIX AAHHbIX

7.2.5.1 O6paboTKa aKCnepPUMEHTaNbHbIX AaHHbIX, NOMYYEHHbIX NPU UCTILITAHUM 3aNOPHOI apMaTyphbl Ha
xoge 339n, npuseaeHHoM B K[l ¢ y4€TOM MMHYCOBOIO AOMNyCKa:

- NPV NOATBEPXKAEHUU YUCIIEHHOIO 3HaYeHUs KoadpuumneHTa conpoTuBNeEHUa, ykasaHHoro B K cepwii-
HOI apMaTypbl, @ TakXe Npu U3roTOBNEHUU U NOCTaBke OAHOT0 ugenus. CTaTMCTUYECKY0 00paboTKy JKCrne-
pUMEHTanbHbIX AaHHbIX NPOBOAAT B COOTBETCTBUU C npunoxeHnem I, noacraenss B dpopmynbl (1) — (4)
3KCNepUMeHTanbHbIe 3HAaYEeHNs § BMECTO X4...Xy. 3@ BEMUYMHY KOShdNULMEHTa CONPOTUBNEHUS NPUHNMALOT
3HaueHne { = {,, paccunTanHoe no chopmyne (r.4);

- Npu onpeaeneHnn YUCMEHHbIX 3HAYEHUI KOIPULMEHTA CONMPOTUBIEHUS CEPUMHBIX U OMbITHLIX 06-
pasuUoB apmatypbl CTaTUCTUYECKYID 00PabOoTKy 9KCMEepUMEHTANbHbLIX AAHHLIX NPOBOAAT B COOTBETCTBUU C
npunoxxeHnem M 4nsa Kaxaoro M3aenus otaenbHo. 3a KOIPMULMEHT CONPOTUBIEHMS KaXXA0ro u3genus npu-
HUMaIOT 3HaveHne { = {;, paccuntaHHoe no cpopmyne (.4). 3a sHaveHne KOIDULNEHTA CONPOTUBNEHUS
apmarypbl NPUHUMAIOT BONbLIEE N3 3HAYEHNI {;, paccuuTaHHbIX no dhopmyne (I.4).

7.2.5.2 OBpaboTka 9KCNepUMEHTANbHbIX AAHHbIX, MOMYYEHHbIX NPWU ONPeAEneHMn 3aBUCUMOCTMN KO-
chuumenTa conpoTusnerus ot xoga 33n L = f(hy) wnn {; = Ao;), nubo , = f(h/DN) nnn {, = OIS

- ANA Kaxporo obpasua B OTAENLHOCTM Ha PUKCMPOBAHHOM xoae 331 h; (¢;) NPOBECTM CTaTUCTUYECKYHO
00paboTKy aKCnepuMeHTarnbHbIX AaHHbIX, noacTaenas B dopmynbl (1) — (I.4) akcnepuMeHTanbHble 3Have-
HNA {; BMECTO X;...Xy, MONYYEHHbIE Ha STUX h; (¢;);

- 33 3Ha4eHue koathhuLmMeHTa conpoTuenerus §; Ha xoae h; () NPUHMMALOT 3HaueHue g, paccunTaH-
Hoe no cpopmyne ([4).

Ona HarnsgHOCTM PEeKOMEHAYETCA NOCTPOUTbL rpadPuku 3aBUCUMOCTEN CB = fih) wamn ; = @), nu6o
Lg = f(h/DN) vnmn {; = f(‘Pi/‘PKD.HoM)'

7.2.6 XapakTepucTuKn, BHocumble B K[l

7.2.6.1 B K[l Ha 3anopHyo apmatypy BHOCAT 3anuck: «KoaghghuyueHm conpomueneHrus { — He 6o-
nee...».

7.2.6.2 B TeKkcTe ykasblBaloT 3Ha4eHune {, onpeaeneHHoe B 7.2.5.1, nubo 3HavyeHue {, onpegeneHHoe B
7.2.5.2 Ha xope 39n h; (¢;), 3a4aHHOM 3aKa34NKOM.
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7.3 OnpeneneHue XxapakKTepuCcTUK perysiMpylowein apMatTypbl

7.3.1 O6uwme nonoxeHmnsa

7.3.1.1 M'mapaenuuyeckumm xapakrepuctukamm PA aBnsioTcsa:

- NPOMYCKHAasi CMOCOBHOCTL KV;

- NPOMYCKHAs XapakTEPUCTUKA.

7.3.1.2 Ina perynupyloLlen apMarypbl onpeaensior:

- YCIOBHYIO MPOMYCKHYIO CMOCOBHOCTL KV, Ha HOMUHANLHOM X0Aa€ hy,;

- AENCTBUTENbHYIO NPONYCKHYIO XapakTepuctuky Kv = fth,) unu Kv = f(¢;) (aanee — nponyckHyto xapak-
TEPUCTUKY).

7.3.1.3 nga perynupyoLlen apMmarypbl pacCHuTbIBaOT:

- OTKNOHEHUS AeCTBUTENbHbIX 3HAYEHMIA NPONYCKHOI CNOCOBHOCTN OT 3aAaHHbIX (PaCHETHLIX) AKV, (B
cootBetcTBumn ¢ FOCT 12893);

- AnanasoH perynuposaxusa .

7.3.1.4 Onpegenexue Kvy M NPOMYCKHOW XapaKTePUCTMKM NPOBOAAT B 06nacTu KBagpaTu4HOro conpo-
TUBFIEHUS NPU YCIOBUM OTCYTCTBUA KaBUTaLUU.

7.3.2 OnpeaeneHue NPONyCcKHOU CMOCOGHOCTN U NPONYCKHOW XapaKTepUCTUKN

OnpeaeneHne NponyckHoi cnocobHOCTM NpoBoAAT AnA xoaa P3n, cootseTcTByiowero 5 %, 10 %, 20 %,
30 %, 40 %, 50 %, 60 %, 70 %, 80 %, 90 %, 100 % HoMuHanbHOro xoAa h, (¢4 B CreayloLien nocnesosa-
TENbHOCTU:

1) yctaHOBUTL PA Ha ucnbiTaTenibHOM y4acTKe CTeHAa B COOTBETCTBUM C TpeboBaHuamu 5.6, 7.1.3 n
7.1.4;

2) oTkpeITb PA Ha Tpebyemblii xoa h; n 3adukcuposate POn B STOM MOMOXXEHUM Npu cobmnioaeHun Tpe-
6oBaHwuii 7.1.5;

3) oTperynupoearb apMaTypoii cteHaa (knanadbl 1 u 7 Ha pucyHke 1) pexaum ucnbitaHus PA B obnactu
KBaapaTu4HOro CONpPOTUBIIEHWUS NMPU YCNOBUM OTCYTCTBUS KaBUTaLMK B COOTBETCTBUM C TpeboBaHuaMuU 7.1.2;

4) paccyuTaTb Yncno PeiiHonbaca no dropmyne (1);

5) B yCTaHOBUBLUEMCS pEXXMME (BPEMS BbIXOAA HA PEXUM HE MEHEE TPEX MUHYT) NPOBECTU 3MEPEHUE
pacxoaa, AaeneHust 1o PA 1 nepenaga agasneHus Ha PA v paccuuTaTb BENUYMHY NPOMYCKHOW CMOCOOHOCTH
no coopmyne

3,57.10*.Q [p; .
Kv 5 P (14)

6) ¢ noMoLWblo apMaTypbl CTeHaa (knanaHbl 1 U 7 Ha pUcyHke 1) yBENUUUTL UK YMEHbLUUTL pacxoa npu
YCIOBUU BbINONHEHUA TpeboBaHui 7.1.2 n 7.1.5 Tak, utoObl nepenaj AaBneHua Ha PA U3MEHANCA He MeHee
yeM Ha 15 %. MamepuTtb pacxoa, nepenag AaBneHus u paccuutarb 3HaueHue Kv no hopmyne (14);

7) NOBTOPUTHL U3MEHEHUE pacxoda M, COOTBETCTBEHHO, M3MEPEHUS pacxoa U nepenaga AasneHus, a
TaKkKe pacHeT NpoNnyCKHOW CNOCOBHOCTU HE MEHEE NATK pas;

8) AaHHble U3MepeHUin, a TaKkkKe pacveTHbIe 3HAYEHUs1 NPONYCKHOIW CnocoBHOCTU M Yucna PenHonbaca
BHOCAT B XypHan ucnbiTaHuin no popme b.1 (npunoxenue b);

9) Ans Kaxoro xoaa h; (¢;) NPOBECTN CTATUCTUYECKYI0 00PabOoTKy 9KCNEPUMEHTASNbHLIX AAHHBIX B COOT-
BETCTBMM C npunoxenuem I, noacraenss 8 dopmynbl (1) — (I4) 3HaueHus Kv BMECTO X, ...X. 3@ BEAMUMHY
NPOMYCKHOM CrnocoBHOCTU Kv npu xoae h; (¢;,) NPUHUMAIOT 3Ha4YeHMe, paccuuTanHoe no gopmyne (I3);

10) no pesynsratam UCTbITAHUIA NOCTPOUTL rpaduku 3aBucuMoctu Kv = f(h) unu Kv = f(g).

7.3.3 O6pa6oTKa 3KCNepuMeHTasIbHbIX AaHHbIX

7.3.3.1 3a BenuuuHy yCNoBHON NPOMYCKHON CNOCOGHOCTH Kvy NPUHUMAIOT (haKkTuyeckoe cpeaHeapud-
METUYECKOE 3Ha4YEeHNe NPOMYCKHOM CNOCOGHOCTU KV Ha HOMMHANLHOM xoae h,, Nony4eHHoe No pesynLTaTam
06paboTKu aKCnepuMeHTanbHbIX AaHHbIX B COOTBETCTBUU C nepeuncnennem 9) 7.3.2.

7.3.3.2 MpoBepKy COOTBETCTBUSA AENCTBUTENbHON NPONYCKHON XapaKTePUCTUKU NPONYCKHOW XapaKkTepu-
CTUke, 3aaaHHo B K[, NpOBOAAT AN KAXAOTO 3HAYEHUA X0Aa h; (¢;), Ha KOTOPOM NPOBOAUNOCHL ONpeaeneHue
NPOMYCKHOM CNocoGHOCTH. MNPOBOANTCA CpaBHEHNUE CpeaHeapuMETNHECKUX 3HAYEHNI NPONYCKHOM CnocoG-
HOCTU Kv;, NONy4€HHbIX Nocne 06paboTku SKCNEPUMEHTaNbHBIX AaHHbIX N0 nepedncnenuio 9) 7.3.2 ¢ gony-
CTUMBIMW 3HAYEHUSAMMW MPOMYCKHON CNOCOBHOCTN (MUHUMANbHBLIM minKvm,.Ii U MaKkcUManbHbIM MaxKvy ).
MpoBepky NpoBOAAT B CreayloLlei NocneaoBaTenbHOCTU:

Kv; .
- paccunTaTh OTHOCUTENbLHYIO MPONYCKHYIO CNOCOBHOCTL & = K—' no ofHou U3 hopmyrn:
v
y

14
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a) ANA NUHERHON NPONYCKHON XapaKkTepPUCTHKN

h.
® =Pyt (140 -, (15)

=)

Kvo .

rone &g = Py
y

6) ANA paBHOMPOLEHTHOI XapaKkTEPUCTUKK

® = (@) "; (16)

- paccuuTaTh JONYCTMMOE OTHOCUTENbHOE OTKNOHEHUE 3(KV,), %, AECTBUTENLHON NPONYCKHO CNOCo0-
HOCTM OT pacyeTHON N0 OAHON U3 HOPMYI:
a) ANg NUHENHON NPOMYCKHON XapaKTepPUCTUKM

8(Kv) =+ 10 - 9702, an
0) Ansi PaBHONPOLIEHTHON NPOMYCKHOW XapaKTepuCTUKkn
8(Kv) = 15 - 702, (18)

- paccuuTarhb 4ONyCTUMbIE 3HA4EHUst NPOMYCKHOI CNOCOBHOCTY (MUHUMANbHOE MINKV, .. U MaKCUMarb-
Hoe maxKvAoni) no cpopmynam:

minKv,on = Kv; - (1-0,01 - 8(Kv)); (19)
maxKv,,., = Kv; - (1 +0,01 - 8(Kv)); (20)

- CpaBHUTL hakTUyecKkoe cpeaHeapudMeTMYecKoe 3HaYeHe NPONYCKHOW CMOCOGHOCTH K_vI nosny4eH-
Hoe Mo pesynsrataMm 06paboTku dKCNEPUMEHTAmNbHbIX AaHHBIX N0 Nepednucrnednto 9) 7.3.2 co 3HaYeHUaMu
manvml.I ] maxKvAonl, paccumTaHHbIMK Mo chopmynam (19) u (20). AnropuTm pacyeTa OTKIOHEHWIA AeiCTBM-
TeIbHbIX 3HAYEHUI NPOMNYCKHOM CMOCOBHOCTU OT pac4eTHbLIX NPUBEAEH B NPUMoXxXeHun [

- ANS NMHENHOI NPONyCKHOW XapakTepucTuku — B Tabnuue O.1;

- NSl PaBHOMNPOLIEHTHON NPOMYCKHON XapaKkTePUCTUKM — B Taﬁnmue 0.2;

- eCnu B AnanasoHe OTHOCUTENbHbLIX XOA0B h ot 0,05 no 1,00 xota Gbl OAHO 3HAYEHUE Kv BbIXOAUT 3a
AnanasoH [MinKvy,,, — maxKvyql, T0 H606X0£|,MMO NPOBECTU KOPPEKTUPOBKY NPOMUINEHOM l4acn4 P3n, nu6o
OTKOppEKTVIpOBaTb KO B qacm 3HA4YeHWs1 YCNOBHO NPOMNYCKHON CNOCOBHOCTM W BUAA NPOMYCKHOW Xapakre-
PUCTUKMN.

7.3.3.3 lnanasoH perynupoBaHmsa paccyuTbIBalOT No popmyne

n-= _A}’:&’njax , @1)
min
rae KViay U KVpin — 3HaYEHWS NPONYCKHON CNOCOBHOCTM B Anana3oHe xoaa P3r, B KOTOPOM COXpaHAeTCs
3aaHHbIN BMA NPOMYCKHOW XapaKTePUCTUKMU.
7.3.4 XapakTtepucTuku, BHocumble B K[l
7.3.4.1 B K[] Ha PA BHOCAT 3anu1cb:
«YcnosHas nponyckHasa crnocobHoCMb Kvy =(.. %) MM
PONyCcKHas xapakmepucmuka — ... ;
duana3oH peeynuposaHus 1 — He meHee ...»
7.3.4.2 B TeKcTe yKasblBatoT:
- 3HaYeHMe NPOMYCKHOI CNOCOBHOCTM € AONYCKOM (B 3aBUCMMOCTU OT BUAA MPONYCKHON XapakTepucTu-
Ku), onpeaeneHHoe no 7.3.3.1. Jonyck Ha 3Ha4yeHne Kvy — B cooTBercTBumn ¢ MOCT 12893 unu no cornaco-
BaHUIO C 3aKa34UKOM;
- BUZ MPOMYCKHON XapaKTepUCTUKK, onpeaeneHHsbin no 7.3.3.2;
- 3Ha4YeHue gnanasoHa perynuposanus [, onpegenexHoro no 7.3.3.3.

7.4 OnpepeneHue xapakrepuctuk MNK

7.4.1 O6wWwuMe NonoXeHus
7.4.1.1 XapaktepucTukoii MK, onpegensemoi skcnepuMeHTanbHo, ABMAETCA KOIMPULMEHT pacxoaa.
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7.4.1.2 B 32aBUCMMOCTM OT NapamMeTPOB U arperaTHoro COCTosHMA pabodeit cpeabl [HeCKMMaeMas xua-
KOCTb unu ra3 (nap)] kKoapuUMEHT pacxoga 0gHOro 1 Toro xe MK npu ogHOM 1 TOM e xoge 331 MMeeT pas-
TNUYHbIE 3HAYEHUS:

- KO3thMLMEHT pacxoaa o, MK, skennyaTupyemoro Ha rase (nape), 3aBUCUT OT OTHOLLIEHNS aGCOMIOTHbIX
nasneHun nocne u Ao MK. MNpy ymeHbLUEHNN OTHOLIEHMS AaBeHin KO3(PPULUMEHT pacxoda yBENUYMBAETCH;

- NPW SKCNNyaTauum Ha HECXKUMAEMOW Xuakoctn cbpoc pabouei cpeabl yepes MK npoucxoauT B ycno-
BUSAX PA3BMTO KaBUTaLMKM, B CBA3U C YeM, KOIhdULMEHT pacxoaa o, npu pabote MK Ha »uaKoCTu cylie-
CTBEHHO MEHbLLE KOd(ppuLmeHTa pacxoaa o, .

7.4.1.3 Mpu ucnbitanun MK arperatHoe COCTOAHWE UCMbITATENbHOW CPEeabl AOSPKHO COOTBETCTBOBATH
arperaTHOMy COCTOSHUIO paboueii cpeapbl.

7.4.1.4 Ina NK koabdmumeHT pacxona o (0,) ONpesensior:

- npu pabo4yux napameTpax, ykazaHHbix B KI;

- NPV NPUHYANTENbLHOM noabeme 33n Ha xoa no K[ ¢ MMHYCOBLIM AOMYCKOM, €CN OTCYTCTBYET TEXHU-
yeckas BO3MOXHOCTL 0BecneunTb Ha cTeHae paboune napaMeTpbl UCNLITAHUIA.

7.4.2 OnpeneneHue koaduumenTa pacxoaa o, (o) MK npn paéounx napamerpax

Onpeaenexune KoadhduumeHTa pacxoaa o, (0iy) BbIMOMHAOT B CNEAYIOLLEN NOCNef0BaTENbHOCTY:

1) ycraHouThk MK, HACTPOEHHbLIN HA 3alaHHOE AaBneHue P,, Ha UCMbLITATENbHOM y4acTke CTeHAa B
COOTBETCTBMM C OHOWN U3 CxeM, NpUBeAEHHbIX HA pucyHkax 1 u 2. MK, ncneiTeiBaeMbli HA BOAE, YCTaHaBMK-
BAlOT Ha UCMbITAaTENbHOM y4YacTke CTeHaa B COOTBETCTBUM C TpeboBaHusaMu 5.6 n 7.1.3. CxeMy ucCnbiTaHuii
ykasbiBatot B NM;

2) noaatb BO BxofHo# natpy6ok MK ucneitatensHyto cpeny AaBneHuem P, n nsmMepuTb yTedky B 3aTBO-
pe. BennunHa yTeukn He JOSPKHA npeBblwaTh 3HaveHue, ykasanHoe B K[ (FTOCT, nacnoprt, TY, NM);

3) ysenuuuTb aaeneHue Ha Bxoae K [0 BeNUYMHbLI 4aBMNEHWS MOMHOTO OTKPLITUA P, YKa3aHHOro B
Ko,

4) N3sMepuThb:

- pacxog, npoxoasiuui yepes MK,

- naenexune ao MK P;,

- naenexune nocne MK Ps;

5) ymeHbwWMTb gasnenue ao MK. YmeHblwats gaBneHue criegyer 4o Tex nop, noka MK He 3akpoetcs.
KoHTponb MmomMeHTa 3akpbiTua MK no nokasaHuo npubopa ana nusmepeHnsa gasneHusa Ha eoixoge NK — gas-
NeHue AOIMKHO ObITb PaBHO aTMOCHEPHOMY;

6) paccunTtatb KO3(DOULMEHT pacxoaa B COOTBETCTBMM C hOpMynamm Ansi pacHeTa nponyckHOM Cnocob-
HocTu MK, npusegeHHbimMu B FTOCT 12.2.085:

- ANS eAnHUL namepenus G, kriy, F, MMm2 u P, MMa

G G
3,60-F Ky JPp;  360-FKy-Kyo JPrpr

2

T
rae F=705;

ans soabl — K = J2-(1-B):

NS Bo3ayxa:

N R S

N
(i)

= — npun B ﬁKp'

n+1 2n n1
=\ B = Vn+it (n+1) —Pn P =Py

nd .2 ] (n+1)
Ky - 7~[B"7B"]-(TJ — on B > By

n-1

1) PekoMenayeTcs yuuThIBaTL MEXAYHaPOAHbINA cTaHAapT [10].
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K,=1—npunp=s [3Kp;

(A +0,1)-10°
PI=5 5 75 a5ay
"7 Z Ry (t+273)

Z — onpegensitot no NOCT 12.2.085 (ana sosayxa n = 1,4);

7) NOBTOPUTL UCMbITAHUSA U BbIMUCIIEHUA NO NEpedYncneHusm 2) — 6) 7.4.2 He MeHee NATU pas;

8) OaHHbIe U3MEpEeHUIA, a Takke pacyeTHbIe 3Ha4YeHUA koapuLUMeHTa pacxoaa BHOCAT B XKypHan uc-
neliTaHuin No oopme b.2 (npunoxexue b);

9) npoBecTn 06paboTKy NONMYYEHHbIX IKCNEPUMEHTaNbHBLIX AaHHbIX B COOTBETCTBUN C 7.4.4.

7.4.3 OnpegeneHue ko3dpuumenTa pacxoaa npu NPUHYAUTENBHOM noabeme 33N

7.4.3.1 ins npoBeAeHUst UCMbITAHWIA NPy NpUHYAUTENLHOM nogbeme 33n noarotosuts MK cneayowmm
obpasom:

- U3 KnanaHa BbIHYTb MPYXMUHY;

- YCTaHOBMTb Ha KpbILKy (cTakan) MK cneunanbHoe npucnocobneHune, No3BonsioLLee yCTAaHOBUTb, NPO-
KOHTponupoBaTk 1 3acmkcuposatb 331 MK Ha no6om xoae.

MoaTeepkaeHne 3HaueHna o (o), ykasanHoro B K[l nposoasT Ha xoae, ykazaHHOM B K[ ¢ MMHYCOBbIM
[OMyCKOM.

7.4.3.2 VicnblTaHMA Ha BoAE NPOBOAAT NPU TakuxX pacxoaax U AasneHusax Ao u nocne MK, npu KoTopbix
B [K peanun3yeTcs pa3suTas KaBuTaLusi.

7.4.3.3 AcnbiTaHNA Ha BO3Ayxe NPOBOAAT B 3aBMCMMOCTU OT 3HAYEHUS OTHOLLEHMS abCONIOTHLIX AaBne-
Huit akennyataumn MK Bup = Poge o Proge:

-ecrmno KO —0,25< BKLI < 0,90, TO UCnbITaHWA NPOBOASAT NPU OTHOLLEHUN abCOMIOTHbIX AaBNEHMN NO-
cne n go MK B, . = Po/P,, paBHOM OTHOLLEHMIO aGCONIOTHLIX AABMNEHMI, YKa3aHHbiX B K[, BK.EI;

-ecnu no KO BKJJ < 0,25, To ucnbiTaHua nposoasAT npu B, = 0,25.

lMpumep 1

1) B coomeemcmeuu c K[] knanaH npedHa3HayeH 01151 SKcrylyamayuu npu cnedyiouwjux abconomHbix 0ae-
neHusix cpedul: daenenue do knanaHa P, = 20 6ap, daeneHue nocne knanaHa P, = 12 6ap.

2) By = 0,6; 0,9 > Byp > 0,25.

3) Mpu ¢ukcayuu 30510MHUKa Ha X0de, pagHOM Xody 110 Yepmexy ¢ y4emom MUHYycoeo20 dofnycKa ucnbl-
maHusi, cnedyem npoeodumb npu abconomHbix dasneHusx 0o u nocne KnanaHa, Ans KOMOPLIX 8bINOIHAEMCS
ycnoeue B, . = P,IP; =0,6.

4) Ecnu eo30yx cbpachkieaiom e ammocghepy, mo ucnbimaHusa credyem npoeodums npu abcosmomHbIX
OaeneHusx 00 u nocne knanaHa: daeneHue 8o knanaHa P, = 1,67 6ap, daeneHue nocne knanaHa P, = 1 6ap.

5) Boye = PoIPy = 1,00/1,67 = 0,6.

lpumep 2

1) B coomeemcmeuu c K[ knanaH npedHa3HaveH 05151 aKcnlyamayuu npu cnedyowux abcomomHbix dae-
neHusx cpedbi: Py = 52 6ap, P, = 3 6ap.

2) Bgp = 0,05, Py < 0,25.

3) Mpu ¢pukcayuu 30510mHUKa Ha X0de, pagHOM X0y 10 YepMEeXyY C y4ermomM MUHycoeo2o JorycKa Uchbl-
manus credyem npoeodume npu abcomomHbix daeneHusx Ao u nocire knanaHa, 05151 KOMOPbIX ebINOJIHIemcs
ycnosue npu B,,. = 0,25.

4) Ecnu eo30yx cbpacbieatom 8 ammocegepy, mo ucnbimaHusi cnedyem npoeodums npu credyrouux
abconmomHbix daenieHusx 0o u nocne knanaHa: daeneHue Ao KknanaHa Py = 4,0 6ap, daeneHue nocne KnanaHa
P, =1,0 6ap.

) Buye = Po/Py = 1,00/4,00 = 0,25.

7.4.3.4 /cnbiTaHnA NpoBOAAT B Crneaylowen nocneaoBarenbHOCTH:

1) sadpukcuposath 33n Ha Tpebyemom xoae h;

2) noaaTb BO BXOAHOW nNaTpyboK UCnbITaTeENbLHYIO Cpeay, obecneymnB ykasaHHble B 7.4.1.2 n 7.4.1.3 yc-
NOBUSA UCTLITAHUN;

3) nsmeputhb:

- pacxog cpeabl, npoxoasawen yepes MK,

- daenexue P, po K,

- hasnetune P, nocne MK;

4) 3aKkpbiTb apmarypy creHga go MK (knanaH 7 Ha pucyHkax 1 u 2);

5) paccuutaTh BenuuMHy koddhduumeHTa pacxoga o, (o) no opmyne (22);

6) NOBTOPUTL MCMbITaHUsA Mo 7.4.3.2 He MEHEe NATU pas, paccunTaThb oy (o) No nepeuncnennto 6) 7.4.2;
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7) AaHHbIE N3MEPEHNI N PacYETHbLIE BENMUMHLI KO3dhduLmMeHTa pacxoaa oy (o) BHOCATCA B XypHan
peructpauum no copme Tabnuupl 6.3 (npunoxexue b);

8) npoBecTn 06paboTKy NOMYHEHHbIX 9KCMEPUMEHTANbHbLIX JAHHBLIX B COOTBETCTBUU C 7.4.4.

7.4.4 O6paboTKa IKCNEePUMEHTANbHbIX AAHHbIX

7.4.4.1 O6paboTKy 3KCnepuMEeHTanbHbIX AaHHbIX NPOBOAAT B COOTBETCTBUM C Npunoxexnnem I, noacras-
nas e copmynel (M1) — (M4) 3HaueHua oy (o) BMECTO Xy ... Xy

7.4.4.2 3a senuuunHy koadduumenTa pacxoaa NK NnpuHUMaIOT MeHbLUIEE U3 ABYX 3HAYEHUN 0y UNN Oy,
paccuutaHHbix no cpopmyne (I7.3).

7.4.5 XapakrepucTnkun, BHocumbie B K[

7.4.5.1 B K na MK BHocAT 3anuck: «KoaghgpuyueHm pacxoda o,y (o) He MeHee ...».

7.4.5.2 B TeKkcTe yKasblBaloT 3Ha4eHue o4 (o), onpeaeneHHoe no 7.4.4.2 ans xoaa h;, sagaHHoro 3a-
Ka34UKOM.

7.5 OnpepeneHue xapakTepuUCTUK OﬁpaTHbIX, HEBO3BPAaTHO-3aNOPHbIX U HEBO3BPATHO-
ynpaBnseMbIX KflanaHoB, 00paTHbIX 3aTBOPOB

7.5.1 OOuwue nonoxeHusa

7.5.1.1 TuapaBnuyeCcKomn xapakTepucTUKON 06paTHbIX, HEBO3BPATHO-3aNOPHbIX, HEBO3BPATHO-YNPAaBNS-
eMbIX KfanaHoB U 06paTHbIX 3aTBOPOB ABNAETCSA 3aBUCUMOCTb KO3chchuLIMeHTa CONpoTUBNEHUS { OT CKOPOCT-
HOro aaenenus { = fpv2/2).

7.5.1.2 3aBucumocTb { = f(pv2/2) NO3BOMSAET PACCUMTATL NOTEPM AaBNEHMS HA WA, XapaKTepHO 0Co-
6GEHHOCTBIO KOTOPOW ABNAETCA 3aBUCUMOCTb MOMOXEHUa 335 0T CKOPOCTM KOHKPETHOI patovei cpeasl.

7.5.1.3 [Ina HeBO3BpATHO-YNpaBnAeMbIX KnanaHoB AOMOMHUTENbLHO ONpeaensioT 3Ha4eHue Koaduum-
€HTOB COMPOTMBIEHus Ha xoae 33n, ykasaHHom B K[, C MMHYCOBbLIM AOMYCKOM NpU nogave cpeabl BO BXOA-
HOI U BbIXOAHON NaTpybku.

7.5.2 OnpegeneHue K03 (PULIMEHTOB CONPOTUBIIEHUS 0OPaTHLIX U HEBO3BPATHO-3aNOPHbIX
KnanaHoB u 06paTHbIX 3aTBOPOB

KoadhdpuumeHTsl conpoTMBRneHUsi 06paTHbLIX U HEBO3BPATHO-3aMOPHLIX KNANaHOB U 06paTHbIX 3aTBOPOB
onpeaensioT B crneaytoLueil nocneaoBaTenbHOCTU:

1) yctaHoBUTb MA Ha ucnbITaTeNbHOM y4acTke CTEHAA B COOTBETCTBUM € TpeGoBaHuAMU 4.4 — 4.6;

2) co3aarb MMHUMAanNbLHO BO3MOXHBIA pacxod, Npu koTopom o6patHas NA npuoTkpeinack, NPOBECTH U3-
MepeHue pacxofa cpeibl U nepenajga AaBneHUs B yCTAHOBUBLUEMCSH PEXUME;

3) paccuuTtath { no hopmyne (2) U CKOPOCTHOE AaBNeHne p1)2/2, Ma, no chopmyne

27, 8110"".p.Q?
1] 2:_-
o?/ DN* :

4) yBenuuuTbL pacxoj BOAbI, NPOBECTU U3MEPEHMe pacxoja W nepenaja AaBneHUsa U paccyuTarb AnA
HOBbIX MapaMeTpoB noToka { no dopmyne (2) u ckopoctHoe AasneHue no copmyne (20);

5) pacxod cpefbl cneayet yBenuumBartb 40 TeX Nop, noka koadpdumumeHT conpotuenenns MA He Gyger
NOCTOSIHHON BENMUYUHON — pacyeTHbIE 3HAYEHNUA KOIDULIMEHTA CONPOTUBNEHUS AOMMKHbI HAXOAUTLCA B AU-
anasoHe ({ £ AQ), rae A{ — norpeLuHocTb onpeaeneHus kKoadpduumeHTa CONPOTUBIIEHUSI HA UCTbITATENbHOM
cTeHae, paccyuTtaHHas no cdopmyne (6) unu (7).

MoCTOAHCTBO KOS PULIMEHTA COMPOTUBIEHUA OyaeT 03Ha4aTk, YTo VA NOMHOCTLIO OTKPLITA;

6) 3aKpbITh 3aMOPHbIV KnanaH 7 ucnbiTaTeNbHOro y4actka cteHaa Ha Bxoae UA (pucyHok 1), Bcneacrsue
yero WA 3akpoeTcs;

7) NOBTOPUTb M3MEHEHWE pacXoaa B COOTBETCTBUM C NepevncneHnsmm 2) — 6) 7.5.2 He MeHee Tpex pas.
TpeGoBaHue K COBNageHUIo PacxoaoB He NPeAbABNSETCS;

8) B npouecce NpoBeAEHNUs IKCEPUMEHTA PEKOMEHYETCA OTOOPaXKaTk KCNEePUMEHTAamNbHLIE 3HAYEHNUSA
KoachduLMeHTa CONPOTMBNEHNUS Ha rpaduke 3aBUCUMOCTU { = f(p1)2/2);

9) No 3Ha4YeHMsIM K0ahPULMEHTOB CONPOTUBNEHUA {, HaXoaALMMCs B auanasoHe (€ + Af), paccuutarb
cpeAHee 3HaYeHne Ko3PPULNEHTOB ConpoTuBnenns C;

10) onpeaenuTb no rpacuky MUHUMAIbHYIO BENUYMHY CKOPOCTHOMO AaBreHus pv2/2, COOTBETCTBYIO-
wyio G;

11) AaHHBIE UBMEPEHUI, PACYETHBIE 3HAYEHMSA CKOPOCTHOTO AaBMNeHUA U KO3IPAULIMEHTOB CONPOTUBIE-
HWUSi BHOCAT B XXypHan perucrpauuu no opme tabnuubl 6.3 (npunoxeHune b);

(23)
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12) N0 aKCnepuMeHTanbHLIM AAHHLIM, NOMYYEHHbLIM NPU UCMbITAHUK ABYX 06pa3LoB, onpeaenuTb KO3d-
ULMEHTbI YPaBHEHUS perpeccuun, HanpuMmep, N0 METOAY HaMMeHbLUMX KBagapaToB, ONMUCHLIBAIOLLENO 3aBUCH-
MOCTb [ = f(p1)2/2) 1 MMeIoLLIero Bua

Corc =8+ @1X+ az'xza (24)

rae x = pv/2.

o ypaBHeHUIO perpeccun NOCTpouTh rpaduk, KOTOPLIN U CReayeT CHUTaTb SKCNEPUMEHTAaNbLHOW 3aBUCU-
MOCTBIO UCTILITAHHOW 0OpaTHON apmaTypbl. [JONyCKaeTCA NPUMEHSATL ApYrMe MaTeMaTUYECKMe 3aBUCMMOCTH.

7.5.3 Onpeaenexune k03 PULIMEHTOB CONPOTUBNEHUA HEBO3BPATHO-YNpaBnAeMbIX KJlanaHos

KoathduumeHTbl cONpoTUBNEHUS HEBO3BPATHO-YNPaBASEMbIX KnanaHoB ONpeaensioT npu nogaye cpe-
bl BO BXOAHOI U BbIXOAHON NaTtpyOku B cneaytowen nocneaoBaTenbHOCTU:

1) onpeaenuTb 3aBUCMMOCTL { = f(pv%/2) B COOTBETCTBUMN C 7.5.2;

2) ycTaHoBUTb 331 Ha X0[], COOTBETCTBYIOLLMIA YKA3aHHOMY HA YepTexe, C MUHYCOBBLIM JOMYCKOM;

3) onpeznenutb k03dPDULMEHT CONPOTUBNEHUA { B COOTBETCTBUM C NepeuncneHusiMm 2) — 10) 7.2.2 u
7.2.4;

4) npoBecTn 00paboTKy 9KCNEPUMEHTANBHLIX AAHHbLIX B COOTBETCTBUM € 7.2.5 no npunoxenuio I, noa-
CTaBNAN KCNEPUMEHTANbHbIE 3HAYEHUS { BMECTO X;... Xy. 3a 3HaueHue koachduumueHTa cConpoTUBNEHUA ap-
MaTypbl NPMHUMAIOT GonbLUIEe U3 3HAUYEHUN {;, paccunTaHHbIX no dopmyne (I4).

7.5.4 Xapakrepuctuku, BHocumMbie B K

7.5.4.1 B K[] Ha obpaTHble, HEBO3BPATHO-3aMNoOPHbIE U HEBO3BPATHO-yNpaBnsieMble KnanaHbl, a Takke
obpaTHble 3aTBOPbl BHOCAT 3aMuUCh:

«KnanaH (3ameop) MoHOCMbIO OMKPLISAEMCS NPU CKOPOCIMHOM daeneHuu pve/2 cebiwe ... May.

KoaghghuyueHm conpomueneHus npu rnosiHoM omxpbimuu { He 6ornee ..... ».

KoaghcbuyueHme! conpomuerneHus rnpu pasnuyHbIX CKOPOCMHbIX 0aeneHusX He Npesbiualom 3HaqyeHul,
paccyumaHHbIx 1o ¢hopmyne § = ay + a, (pv2/2) + ay (pv2/2)%».

[ns HeBO3BpPAaTHO-yNpaBNseMbIX KNanaHoB A0NOMNHUTENIbHO BHOCAT 3arucChb:

«lpu nonHom npuHyOuUMenbHOM OMKPbIMuU U rnodadye cpedb! 60 8X00HOU U 8bIX0GHO U NampybKu Koagh-
ghuuueHm conpomuerneHus  He 6oree ...».

7.5.4.2 B TeKkCcTe 3anucu ykasblBator:

- 3Ha4YeHune CKOPOCTHOro AaBneHus p1)2/2, onpeaeneHHoe no nepedncnexuio 10) 7.5.2;

- 3Ha4YeHue KoahhuLmMeHTa conpoTuBnenus {, onpeaeneHHoe no nepeuucnenuio 9) 7.5.2;

- B chopmynie L, = aq + a,-(pv2/2) + a, (pv2/2)2 BMECTO 0GO3HAYEHNI ay, a; 1 a, YKa3bIBalOT ONpeaeneH-
Hbl€ MO NEPEeYUCNEHmo 12) 7.5.2 YUNCNEHHBbIE 3HAYEHUS, YMHOXEHHbIe Ha kKo3adduuueHT C, paCCUMTaHHbIN NO
dopmyne

C=1+80; (25)

- Aonyckaercs BMecto hopmynbl &, . = ag + a1-(p1>2/2) + a2-(p\)2/2)2 npuBoAUTL rpaduK, NOCTPOEHHBLIN MO
3TOMY YPaBHEHMUIO;

- 3Ha4YeHUs KOIhPULIMEHTOB CONPOTMBNEHUA { NPU NOMHOM MPUHYAUTENBHOM OTKPLITUM U Nojaye cpe-
Zbl BO BXOZHOW W BbIXOAHON Narpybkn HEBO3BPATHO — YNpPaBMAEMbIX KNanaHoB, ONPEAENEeHHbIE B COOTBET-
cTBumn ¢ 7.5.3.

8 OnpepeneHne KpUTEPUEB KaBUTaLUKU U KPUTUYECKOIO pacxoa perynupytouiemn
apmarypsbl

8.1 O6wWwuKe NnonoxeHus

8.1.1 Kputepuamu kaBuTaLuummn SsBAAIOTCA:

- Ko3dhhMLMEHT kaBuTaumm K

- KO3hULIMEHT KPUTUYECKOTO nepenaaa aasneHus K.
8.1.2 KoschhuumeHT KaBuTaumm K, NCnonb3yHoT Ans pacyera AonycTUMOro nepenaaa AasneHus AP,

caon’
npu koTopom oBecneunBaeTcs 6eckaBUTALMOHHLIN pexxum paboTsl PA.
KoadhduumeHT K, paccumteiBalot no chopmyne
AR,
Ke=—">-, (26)
P1 7PHI1
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rae AP, — nepenaj AasneHus Ha PA, COOTBETCTBYIOLLUMI HAUYany OTKIOHEHMS PacxOAHOI XapaKTepuUCTUKM
Buaa Q =f(VAP) oT nuHeiHON 3aBUCMMOCTH.

8.1.3 KoapcpmumeHT kputuueckoro nepenana aasnenna K. MCMONb3YIOT Ans pacdera KpUTUYECKOTo
nepenaaa AaBneHust AP, COOTBETCTBYIOLLETO 3anMpaHunio pacxoaa B PA.
KoadhdmumeHt K, paccuuTbiBaloT no copmyne

AR,
Km = ) @7

P-r. R

c HN

A .
roe r,=0,96-0,28- g — NONY3MMUPUYECKNIA KOIDDULMEHT KPUTUYECKOTO OTHOLLIEHMS 1aBNEHUN, 3aBU-

CALUMM OT (PM3NYECKMX CBOMCTB CpeAbl (BOAbI).
8.1.4 [Ina pacyeta koadhpuumeHToB K, 1 K, Ha Kaxqiom xofie h; SKCnepuMeHTanbHO onpeaensior:
- NPONYCKHYI0 CNOCOBHOCTb KVv;
-nepenag AaeneHust AP, COOTBETCTBYIOLMI Ha4any OTKIMOHEHWSA PaCXOAHON XapakKTepUCTMKU

Q= f(JAP) OT JINHEWHOW 3aBUCUMOCTH;

- nepenaa AasnieHust AP, npu KOTOPOM JOCTUraeTCsi NOCTOSIHHBINA (KPUTUUECKUiA) pacxon Q.

- KPUTUYECKNIl pacxod Q;

- AaBneHue o PA Py (P, ), coOTBeTCTBYIOLLIEE Nepenaay Aasnenns AP, (AP,,);

- Temnepatypy oAbl 40 PA £, (¢, ) Npu nsmepeHuu nepenaga aasnennn AP, (AP,,).

8.1.5 Ecnu ana ucnbityemoin PA TpeGyeTca onpeaensTb NponyckHylo CnoCOGHOCTb, BUA NPOMYCKHOW
XapaKTepUCTUKM U KABUTALIMOHHbIE XapaKTEPUCTUKU, TO ANS UCKTIOYEHNS CRyYaliHbIX OLWMOOK NPy yCTaHOBKE
XOAa 3TU UCTIbLITAHUS CreayeT COBMECTUT.

8.2 NMopaaok onpeaeneHus KPUTepUeB KaBUTaLMKU

8.2.1 UcnbiTanns npoBoAAT Ha xoaax P3N, yka3aHHbIx B 7.3.2.

8.2.2 YctaHoBUTL P3N Ha 0gMH K3 yKka3aHHbIX XO40B U NPOBECTM OnpeaeneHue NponyckHoOW cnocobHo-
CTW B COOTBETCTBUM C nepeuncreHusmn 1) — 9) 7.3.2.

8.2.3 T1oNHOCTBIO OTKPbLITH KnanaH 7 UCMbITaTENbHOMO y4acTka CTeHAa Ha Bbixoae PA (pucyHok 1), obe-
CneYvymMB MUHMMAaNbHO BO3MOXHOE aaBrneHue 3a PA.

8.2.4 YcraHoBuTb AaBneHmne o PA, NpoBECTM M3MepeEHUs pacxoaa BoAbl Qq,, Temneparypsl f, AaBneHui
Ha BxoAe P1¢, Ha BbIxXoae qu), W paccuuTaTtb:

- «3TanoHHbIN» pacxoa Q, no dopmyne

Q,=28107% kv [*2 28)

p
roe AP = PMP - chp;
- OTKINOHEHUE 3Q dhakTmyeckoro pacxoaa QCp OT «3TanoHHOIo» Q, no dopmyne
Q=Q,- Qq,. (29)

8.2.5 3adhukcuposaTtb 3HAK BENUYUHBI 8Q.

8.2.6 Yeenuuuearb pacxoj, ¢ Npou3BOMbHLIM LLArOM, NPOBOASA U3MEPEHUSI U PACHETHLI B COOTBETCTBUN C
8.2.4.

YBenuyeHue pacxofa u pacqetbl cneayet NPOBOAMTL A0 TEX NOP, Noka He OyaeT 3adhmkCMpoBaHO Noa-
paa, Kak MUHUMYM, NATb NONOXUTENbHbLIX 3HAYEHUI BEMUYMHBI 6 Q.

8.2.7 ins onpeaeneHna KpUTUYECKOTO Nepenaja AaBneHus CrneayeT NPOBECTU HE MEHee NATU U3MeHe-
HWI N COOTBETCTBYIOLLIMX U3MEPEHUN pacxoaa.

Pacxop cpeabl cneayert cuMtatb NOCTOAHHON BENMUYMHOW, ECINIM M3MEPEHHbIE 3HAYEHUs pacxoaa OyayT
HaxoAuTbCA B AManasoHe Q + AQ, rae AQ — abconioTHas NOrpeLIHOCTb M3MEPEHUS PACX0Aa HA UCTIbITATENb-
HOM CTeHge.

MocTositHCTBO pacxoaa o3Havaer, uto B PA HacTynuno «3anupaHue» pacxoaa.

8.2.8 O6paboTKa IKCNEePUMEHTANbHbIX AaHHbIX

8.2.8.1 O6paboTky 3KCnNepUMEHTaNbHbIX 4AHHLIX NPOBOAAT C LIENbI0 YTOYHEHUS MUHUMATbHbIX 3HaYe-
HWI NepenaaoB AaBneHuin AP, u AP, Ans Tex X0A408 f;, Ha KOTOPbIX MPOBOAUANCE UCTILITAHUS.
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8.2.8.2 OB6paboTka akcrnepuMeHTanbHbIX AaHHLIX NPK onpeaeneHun kosdduumenTa K,
- ANA MaccuBa AaHHbIX, YAOBMNETBOPSAIOLMX ycrioBuio 3Q > 0, onpeaensior KO3(pdUUMEHTbI ypaBHEHUS
perpeccun, UMeoLLEero Bug

Q=ao+a1-x/A_P+a2‘(x/A_P)2: (30
- pewatoT cucTeMy ypaBHEHUI

Q, = Kv-v/aP

Q=ao+a1~\/A_P+az~(\/F)2. @1

PelueHnem cuctemMbl ypaBHEHUI ABNAETCA TOYKA «C» C KoopauHatamu Q u JAP | onpeaensiowlasa Ha-
4arno OTKIOHEHUs PacXoAHON xapakTepucTukn Q = F(VAP) oT nuHEeIHOI 3aBUCUMOCTH.

8.2.8.3 O6paboTka aKkcnepumeHTarbHbIX AaHHbIX NPY onpeaeneHun KpMTUYECKoro nepenaaa AaBneHus:
- OnpeaensoT KOIMPULNEHT ypaBHEHUA

Q = a5 = const, 32)
- PELLaKT CUCTEMY YPaBHEHUIA
2
Q=ap+a VAP +a, ~(«/AP)

Q=33

(33)

PelueHnem cucrembl ypaBHEHUIA SIBMSIETCA TOMKA «/m» C koopauHatamm Q u JaP | onpeaenaiowasa Ha-
4arno pexuma 3anupaHus pacxoaa.

8.2.8.4 KoadpchnumeHT kaButaummn K, paccuutbisator no chopmyne (26). B (26) noacrasnsaior:

- AP,, onpeaeneHHoe B pe3yneTare peLleHns cucTeMbl ypasHeHui (31), U COOTBETCTBYIOLEE AaBNEeHUe
P1c; . .

- faBnNeHMe HacblLEHHbIX NapoB P, HAWLEHHOE N0 3HAYEHNI0 n3MepeHHol A0 PA TeMnepaTtypbl BOAbI
t,, 13 Tabnuy TennoU3NYECKMX CBOCTB BOABI M BOASHOIO Napa.

8.2.8.5 KoachdpnumeHT kputudeckoro nepenasa K, paccuutbiBalot no dopmyne (27). B (27) noacras-
nAT:

- AP, ABNAIOLLEECH PELUEHMEM CUCTEMbI ypaBHEHUI (33), N COOTBETCTBYIOLLIEE AaBneHue Py .;
- laBrieHne HacbILWeHHbIX NapoB P, npu TeMneparype t, ..
8.2.8.6 Mo pesynkraram pac4eToB CTPOST 3aBUCUMOCTL KO3dhchuumeHToB P,  n K. ot 6espasmepHoro

L FN. 2 K.=f L K,=f L
napameTPa 5 04 FN, + A€ "2 M5 = Re Tl 504 A, ) M M T 504N, )

8.2.8.7 PesynbTaTbl UBMEPEHUNI, @ TAKKE PACHETHbLIE 3HAYEHUS KABUTALUMOHHbLIX XapaKTepPUCTUK BHOCAT
B XXypHan ucnbitanuin no oopme b.4 (npunoxxexue b).

8.3 PekomeHaaLMu No BHECEHUIO KABUTALIMOHHbIX XapakTepuctuk B K1

8.3.1 B K Ha PA BHOCAT:

1 Ke=f|—8 |k, =] K 60 B TABNMIHO :
) 3aBucuMocTu A¢ 5,04-FN, n ARy = 5,04-FN, B Buae rpacukos nubo B TabnuuHomn opme;

2) 3anuchb:

«MaxcumarnbHbili dornycmumbili nepenad daenenus AP, non 118, IPU KOMOPOM obecrneyusaemcs bec-

KasumauyuoHHbIl pexum pabomsl PA, paccdumbiearom no ¢hopmyrie

AP; 1on = 0,87 K. - (P = P,

a0e K, — KoaghchuyueHm kasumauuu;
P, — abcormomuoe dasneHue 0o apmamypsi, a;
P,,,,— abconomHoe dasrneHue HachlUeHHbIX Napos paboyeti cpedbi npu memnepamype t Ha exode 6 PA, a;
0,87 — koaghcpuyueHm sanaca.

21



rOCT 34437—2018

Kpumuyeckuil nepenad Oaenenus AP, a, paccqumsieaom no ¢hopmyne
AP =K, (Py=r." Py,
ede K, — Koacpcpuu:eHm Kpumu4eckozo nepenada;
r. =0,96-0,28. % — K0aghcpuyuenm, 3asucauyuli om ¢husudeckux ceolicme cpeodbi;
P* — kpumuydeckoe mepmoduHamu4deckoe daerneHue, a.
lpu nepenadax 0aeneHus Ha PA, coomeemcmeyowux Kpumu4eckomy, pasHomy AP, unu 60nbuiux
Kpumu4eckoeo, Kpumu4yeckuli o6bemHbill pacxod cpedbl Q,, M3/c, npoxodswuii yepes PA, paccyumnsieaiom
no ¢hopmyne
_ AP,
Q,, =2,810° .Ky. [—m
P1

20e Kv — rporyckHas crnoco6HOCMb, M3/,
pq — nnomHocMmb cpedbl, Ka/M3».
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(cnpaBouHoe)
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Koadh ¢mumneHThl, yunTbiBalowme paclwimpeHme U CXXMMaeMocTb Bo3gyxa

A.1 3HayeHnsa koadhpuLmeHTa B, y4UTEIBaIOLWEro pacluMpeHne Bo3ayxa, B 3aBUCUMOCTU OT OTHOLLEeHWSA abcontoT-
HbIX faBneHnii B = P,/P, npueeAeHsl B Tabnuvue A.1.
A.2 3HadyeHuns KoadhpULMEHTa CKMMaeMOCTU Bo3gyxa Z B 3aBUCUMOCTU OT aBGComoTHOrO AaBneHus 4o WA n Tem-
nepatypsl NpuBeAeHsl B Tabnuue A.2.

Tabnuya A1 — KoadhduuneHT B, yunThiBaloOLWUiA pacluMpeHne Bo3ayxa

Mokasarernb 3HaveHue
OTHolweHne  abCconoTHBIX 0 0,04 0,08 0,12 0,16 0,20 0,24 0,28
nasneruin B = Py/P,
KoadppuuyneHnt B 0,484 0,494 0,505 0,516 0,528 0,541 0,555 0,570
lpodomxeHue mabnuyp! A.1
MokasaTens 3HaueHue
OTHoweHne  abcontoTHLIX 0,32 0,36 0,40 0,44 0,48 0,50 0,52 0,54
nasneHnin B = Py/P,
KoadpouuymneHt B 0,587 0,605 0,625 0,647 0,671 0,685 0,699 0,714
[IpodomxerHue mabnuubi A.1
MokasaTens 3HaueHue
OTHoweHne  abCcomnoTHLIX 0,56 0,58 0,60 0,62 0,64 0,66 0,68 0,72
nasneHnin B = Py/P,
KoadpouuneHt B 0,729 0,743 0,757 0,771 0,785 0,798 0,811 0,837
OkoryaHue mabnuupi A.1
Mokasarenb 3HaveHue
OTHolweHne  abCconoTHLIX 0,76 0,80 0,84 0,88 0,92 0,96 1,00
AasreHnn B = P,/P,
KoadppuuyneHnt B 0,862 0,886 0,910 0,933 0,956 0,978 1,000

Tabnunya A2 — KoadpduymeHT cKMMaeMoCTn Bo3gyxa

HaeneHue abcontotHoe go NA

KoaddhmumeHT cxumaemoctn Z ana t

P, MMa t=0°C t=50°C
0,1 1,00 1,00
10,0 0,98 1,02
20,0 1,03 1,08

MpuMeYdaHue— OnpegeneHne NPOMEXYTOUHbIX 3HadeHuit K CNefYeT NPOBOAUTL C NOMOLLbIO UHTEPMONSALMK.
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Mpunoxexue b
(pekomMeHayemoe)

®OpMbI XKYPHaANoOB perucTpaumm 3KkCnepuMeHTanbHbIX AaHHbIX

B.1 ®opma xypHana peructpauun skcnepuMeHTanbHbIX AaHHBIX NPpY onpeaeneHnn koadduumeHTa conpoTuene-
Husa { v nponyckHoii crnocoBHocTu Kv npusefeHa B Tabnuue b.1.

« » 20 r. MenbiTaHnam nogseprancs

YyacTeoBanu B UCMbITAHUSAX:

McnbiTatensHaa cpefa —

Tabnuya BA1

HasneHve CpefHe-
cpeabl, Na MnoT- Koagh- apudgpme-
HOCTb duyneHT TUYECKUIA
MNepe- Temne-
ronoxe- | temnrt | HO nea | pamypa | SRS BO | weno | R o
Mep Aapne- cpeabl P A Pen- P
Hua 33n X04, aMe- no- s Ha 0 A napamMe- | cpegbl HOnbaCa (nponyck- TUBINEHUA
(P3n) N - el Tpax Ao Q. b HasA cno- (nponyck-
: Hepr peHus | UA MA t, 3 Re
i % MA 0 A m°/c COBHOCTb) Has cro-
P, AP, MNa C
P, P1, & (Kw), COBHOCTH)
Kr/m3 M3y &, (Kv),
M3y
1
2
3
1 5 4
5
6
7
1
2
2 10
3
1
2
3
N 100 4
5
6
7
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B.2 ®opma xypHana perucTpaunn 3KCNepUMEHTaNbHLIX JaHHBIX MPpY ONpeAeneHnn KospduumeHTa pacxoga o
(o) NpuBeaeHa B Tabnuue 5.2

« 20 McnbiTaHusaM noasepranca
Y4yacTBOBanu B UCNbITAHUSX:
WenelTaTeneHas cpega —
Tabnuya b2
OTHOGH- M3BbITouHOE Mepenan Mac- Temne- MnoTHOCTL
Homep . AaeneHve, MNa . patypa cpedbl pu Koadp-
HONOXKE- TenbHBbIiA Homep faBne- CoBbIiA cpeasl napame- drLMeHT
Hua 30n xon MK nsme- ao nocne HiA Ha pacxon no MK Tpax go pacxojaa
i e I MK | cPeAm G t, MK, p4(p), oy, o
P, P, ’ °C Kr/m
1
2
3
1 5 4
5
6
7
1
2
3
2 10 4
5
6
7
1
2
3
N 100 4
5
6
7
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B.3 ®opma xypHana peructpanumn aKkcnepuMeHTanbHbIX JaHHbIX NpyU onpeaeneHnn 3aBUCMMocTui KoadduLumeHTa
conpoTuBeHns { 0T CKOpOCTHOro AaBneHns pL2/2 npuBeaeHa B Tabnuue 6.3

« » 20 r.
YyactBoBanu B UCNbITAHUAX:

McnbiTanuam noapeprancsa

HeneiTaTenbhas cpega —

Tabnwuuya B.3

rnor- NorpeLu- CpepHe-
Temne- HoCTb P pea
Pacxoa Mepenaa paTypa cpeawi Cko- CKopocT- | HocTb onpe- Koadh- apucdme-
Homep cpeab! JaBneHna Ha cpent! MOV Mo pocTb | Hoe aAae- JerneHva dvumeHT TU4yeckoe
name- P nA P cpebl nexve KoadpcpuLm- COnNpoTUB- 3HaveHue
Q, fo NA pameTpax 2
peHuna 3 AP, v, pV4/2, eHTa conpo- nexmsa Koachuum-
m>/c n t, no NA
a o0 o, m/c Na TUBNEHUA 4 €HTa conpo-
KT/ AL TUBNEHUA
1
2
3
4
5
N
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B.4 ®opmMa XypHana peructpauuu sKCNepUMEHTaNbHLIX AaHHBIX MPU ONpeAeneHun KpUTepUeB KasuTauuu npu-
BefeHa B Tabnuue B.4.

«

»

YyacTtBoBasnu B UCMbITAHUAX:

20 r.

Ab6corntoTHas norpewHocTb M3MepeHus pacxofia AQ =
Kputuueckoe TepMoguHamuyeckoe faeneHue P* =22 115 Mlla

Tabnuya b4

UcnbiTaHMAM nogseprancs

dakTu- Temne- [asne- Pacxo. OTKNOHeHNe
Homep OTHocuUTerNb- Ho- Yyeckui patypa HasneHue HUe Coe- Mepenaa cpe b‘? chakTudecko-
X042 HbIA xog PA mep pacxop cpensl 40 cpeabl Ao e nogne AasneHuna «sfa#ou- ro pacxoga
i h/h nsmMe- cpeabl PA t PA PA Ha PA il BOJbI OT «3Ta-
(®/Pa) % | penmna Qéb' .,01' Pig, MNa P.. Ma AP, Ma Q. Mc NOHHOTO»
Mc 24 o 3Q, m3c
1 5 1
2
3
4
5
2 10 1
2
N 100 1
OkoH4yaHue mabnuupbi 5.4
Koadp-
OTHocu- Mepe- [as- Tem- Oas- Kputu- Oas.- Tem- Oas- Koadp- du-
Ho- TenbHbIN nag HeHue nepa- nexve Yeckuit ne- neba- neHwe Koadp- LMeHT
mep xoa PA JaBne- 10 PA Typa Hachbl- nepenag Hue T pa Hacbl- uum- LMEHT KpUTK-
xoaa hi/hy HUA P cpelbl | LeHHbIX AaBne- Ao PA typ LWEHHbIX eHT KaBuTa- | u4eckoro
i (P Prmax) AP, I'? ;‘ ties napos HUA AP, Pim 1&1 napos re Lmu nepe-
% Ma °C Py, Ma MNa Ma Py Na K, naga
Km
1 5
2 10
N 100
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Mpunoxexue B

(cnpaBouHoe)

MeToaguka 3KCNepUMEHTarNbHOIO onpeaesieHUA OTHOCUTENbHON WepOoXOBaTOCTU y4acTKa
Tpy6onpoBoaa ucnbiTaTteNibHOro CTeH4a Mexay Mectamu otéopa AaBneHun

B.1 CoeaguHuTb Mexay cob0oli CMEeHHbIe y4acTKu pr60I'IPOBOAOB ucnbITaTenbHOro cteHaa 6es YCTaHOBKU MeXAy

HUMU NPOCTaBOK.

B.2 OtperynupoBark apMaTypoii cTeHfia (KnanaHbl 7 U 7 Ha pucyHke 1) pexuM, cOoTBETCTBYIOLWMIA obnacTu kBagpa-

TUYHOrO COMPOTUBNEHNA ANA TPYGONPOBOAOB, HacTynatoLWwit npu Re = 105,

C y4eTOM TOro, UTO KMHeMaThJeckas BA3KOCTb BOALI NPW TeMnepatype f = 15 °C pasHa v = 1,01-106 M2/c, a Bo3ay-
xa — v = 1,50-10"% M%/c pacxon cpenbl, cooTBeTCTBYHOLWMI 06nacTu KBagpaTUMHOro ConpoTMBEHUs Ans Tpy6onposogos,

cnegyeT paccuuThiBaTh NO OAHOW U3 popmyn:

a) Npu UcnbiTaHMKU BOA O

6) Npy UCMbITaHUK BO3AYXOM

B.3 NamepuTb pacxoa cpeabl U nepenag faBneHus Ha yydactke Tpybonposoaa.

Q2785105 DN,

Q=1,18-103- DN.

B.4 Paccuutatb Re no ¢opmyne (1) n koahpuumeHT TpeHusi A no dopmyne

YeHust Re v A ANS KaX[oro 3HauyeHus pacxoga.

_2.AP-FN?.DN-1073.82

A=

Qz-p-(l1 +12)

B.5 NameHUTL pacxof cpefibl He MeHee WecTH pa3s Npu BeiNonHeHUW ycnoswii (B.1) nubo (B.2) n paccuntaTh 3Ha-

(B.1)

(B2)

(B:3)

B.6 OnsA kaxgoi napel paccuMTaHHbIX 3Ha4YeHWiA A U Re no Tabnuye B.1 onpeaenuTb 3HadeHWe OTHOCUTENbLHOM

LepOoXoBaTOoCTH K»] .

Tabnwunya B.1— KoadpdpuumeHTsl TpeHus Tpybonposoaa

KoadpcpuumeHT TpeHusa Tpybonposoaa A Ans uncen PeliHonbaca Re
OTHocuTenbHasA LWepoxoBaToCTb A = DAW 1104 | 2104 | 4107 | 6.10% | 1105 | 2105
0,0500 0,069 0,072 0,072 0,072 0,072 0,072
0,0400 0,060 0,065 0,065 0,065 0,065 0,065
0,0300 0,050 0,056 0,057 0,057 0,057 0,057
0,0200 0,042 0,044 0,048 0,049 0,049 0,049
0,0150 0,037 0,039 0,042 0,044 0,044 0,044
0,0100 0,032 0,035 0,036 0,038 0,038
0,0080 0,030 0,032 0,033 0,035 0,035
0,0060 0,028 0,028 0,029 0,030 0,032
0,0040 0,025 0,026 0,026 0,028
0,033
0,0020 0,021 0,021
0,0010 0,027 0,017
0,023 0,021
0,0008 0,018 0,016
0,0006
MpumMeyaHune — OnpeaeneHne NPOMeXyTOUHBIX 3HaUEHUI A cnefyeT NPoBOAUTL C MOMOLLLIO UHTEPROAALMK.
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B.7 Mo nony4eHHbIM 3Ha4eHNAM A, paccunTaTh cpefiHee apudMeTUIECKOoe 3HaUeHNEe OTHOCUTENBHOI LWepoXoBaTo-
cTW A y4acTka Tpy6onposoga Mexay MecTamu otbopa gaBneHuit no hopmyne

N —
YN
A — i=1
N
rae Z1 — YWUCNEHHOE 3Ha4YeHNe OTHOCUTENBHOW LLEePOXOBATOCTH, ONPeAeNeHHON B COOTBETCTBUN € B.7.
B.8 OTHOCUTESBHYIO LLEPOXOBATOCTE A BCEX CMEHHLIX TPYGOMpOBOAOB UCMBITAaTENBHOMO yYacTka CTEHAA PEKOMEH-
OYETCA onpeaenuTs 3apaHee.
Tak Kak B npoLecce SKcrnsyatauuy LLEPOXOBaTOCTb TPYOONPOBOA0B MOXET N3MEHATLCS, PEKOMEHAYETCA YTOUHATL
3HaYeHue A Kaxkgble NATb NeT.

(B.4)
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Mpunoxexue I
(obazarenbHoe)

OOwme npaBuna CTaTUCTUYECKON O6PAGOTKM IKCNEPUMEHTANbHbIX AAHHbIX

1 Ctatuctyeckas obpaboTtka sKkCnepUMeHTanbHbIX 3HaYEHUA Nobol MMAPaBNUHECKON XapakTEPUCTUKU Xq... Xy
NpoBOAUTCA B CriefiytoLLieil MocneqoBaTenbHOCTU:
- paccuuTaTb cpefiHee apudMeTUHecKoe 3HavYeHne no hopmyne
N
k=1
xX=5=— (r1
N
rAe X, — YucneHHoe sHadeHue nubo &, nubo Kv, nnubo oy (o),
- paccuuTaTh cpefiHee KBafjpaTU4HOE OTKIOHEHUe no hopmyne

; (r2)

- PaccuUTaTb HUXKHIOIO X,, U BEPXHIOK X, TPaHNLsl TPEXCUrMOBOrO UHTEpBana no ¢hopMynam:
X, =X-30, (r:3)
Xy =X+ 3-0; (r'4)

- UCKIMIOYNUTB M3 MaccuBa aKCNepUMEHTaNbHLIX AaHHbIX «rpybblie» oWNBKNM — 3Ha4YeHUs, BbIXOASALWE 3a UHTepBan
[X,, Xg], 1 No ocTaBLIMMCA faHHLIM NOBTOPUTL pacyeT no dopmynam (1) — (F4).

I"2 Ana kaxxporo 3Ha4yeHusn xoaa 30n (P3An) ctatucTudeckasn o6paboTka sKkcnepUMEHTaNbHLIX 3HA4YEHWIH NPOBOAUT-
€A aHanoru4Ho (B cootBeTcTBUU € [0 1).

I3 AnropuTm cTtatucTudeckoi 06paboTkn aKCnepuMeHTanbHbIX AaHHbIX NpuBeaeH B Tabnuue 1.

Tabnuya 1 — Cratuctudeckas obpaboTka sKCnepUMEHTaNbHLIX AaHHLIX NPU oNpeaeneHnn MapaBnMYeckux xXa-
paKTepUCTUK

0 Mapae- CpeaHe-
THOCK-
Ho- i Home nuyeckasn apucme- CpeaHekBagpaTuyHoe HuxHAs BepxHasa
Mep X0/, MSMGP XapakTe- TU4eckoe OTKIMOHeHWe rpaHuya rpaHuua
xoaa hih, peHus pucTuka 3HaveHue TPeXcUrmoeo- TpPexcurMoBo-
i (/D) K Xy N ro uHTepsana To MHTepBana
i O/rglax , (€, Kvi, _ ;Xk Xy =X=30 X3 =X+30
Oigjs O}) ==
1 5 1
2
3
4
5
2 10 1
2
3
N 100 1
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Mpunoxexue
(pekomeHayemoe)

PacyeT gonycTumMbIX n A€NCTBUTENbHbIX OTKITOHEHUN NMPONYCKHOW CMNOCOBHOCTHU

0.1 Anroputm pacdeTa AOMYCTUMBIX WM AEeACTBUTENBHLIX OTKITOHEHWIA MPOMYCKHOW CMOCOGHOCTM NpuBeAeH B
Tabnuuax:

- AN NIMHENHOR NponyCcKHOW XapakrepueTukn — tabnuua 1.1;

- NS paBHONPOLEHTHOW NPOMYCKHON XapakTepucTukn — Tabnuuya 4.2

Tabnwuya 01— PacyeT JonycTUMbIX U LENCTBUTENBHBIX OTKNOHEHWA AMS SIMHENHOR NPONYCKHOW XapaKTepuCTUKK

HonycTmoe Honyctumele npeaentHble sHaUYeHUA
OTKNOHeHe NPOMYCKHOM CNOCOGHOCTH, M3/ DeticTBUTeNbHLIE
OTHocuTenb- OTHocUTenbHas ~
. AeiCTBUTENBHBIX cpeaHeapudmeTu-
HbIli XO4 (Yronl | nponyckHas croco6- SHAYEHUN yeckue 3HaueHU
noeopota) PA HOCTb y Y
,F:i 1h, ) h "PO"'Y6°KH°" MMHUMAarIbHOe MakcumMarnbHoe "'P°"'Y6°KH°"
i Croco6HOCTH i = Ky- = Kv- €nocoBHOCTH
y ©=d,+(1-Dy)— minKv, o = Kvi(1 = | maxKv, . = Kvi:(1+ tacly
(@ Pmax) 0 0%, 8(Kv;) = £10-970.2, — 0,01-3(Kv)) +0,01:3(Kv;)) Ky,
%
0,05
0,10
0,20
1,00

Tabnuuya [02 — PacdeT AonNycTUMBIX U AEHCTBUTENbHBLIX OTKMOHEHWIA ANA paBHOMPOLIEHTHOW MPOMyCKHOWA

XapaKkTepUCcTUKN
Donyctumoe HonycTuMble npegenbHble 3HaYeHUA .
OTHocUTENb- OTHOCUTeNbHaA OTKMOoHeHne MponycKHOW criocoGHocTH, M ﬂ:d: :;BV;T?:
HbIl X04 (yron npornyckHas AEHCTBATENbHbIX apuqm?eﬁme-
nosopoTa) PA crnocobHocTb 3Haqetw||/| npo- cKMe 3HaveHns
h/h o MyckHOW cnocob- MWHUManBHOE MakcumMarbHoe DONYCKHO
/i n ® = (@ )1—,7' HoCTU minKVyon = Kvi(1 - maxKv,,, = Kvi(1 + cn%co%uocm
((Pi (Pmax) i 0 n S(K\/i) =41 5'¢i_0'2' - 0,01 -S(Kvi)) +0.01 -S(Kvi)) W
% i
0,05
0,10
0,20
1,00
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(0]
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Bubnuorpacdua

Bonbluasa coBeTckan aHUMKoneaus (usgadue 2001 r)

MY 2.1.5.1183-03 CaHuTapHO-3MUAEMUONOrMYeck1il Haa3op 3a UCMNoNb30BaHMEM BOALI B CUCTEMAX
BOAOCHaBXEHWUS NMPOMBILLMEHHBIX NPeAnpUATUI

CanlluH 2.1.4.1074-01 MutbeBas Boga. MMrueHnYveckne TpeboBaHUs K Ka4ecTBy BOALI
LIeHTpanun3oBaHHbIX CUCTEM MUTLEBOro BOLOCHabXeHUs. KoHTponke kadvectBa. [u-
rmeHudeckune TpeboBaHusi K oBGecrneyeHnto 6e30MacHOCTU CUCTEM ropsvero Bogo-
cHabxeHus

FMOCT P NCO 8573-1—2016 Cxartblit Bo3gyx. YacTb 1. 3arpasHeHus U Knacckel YACTOTHI
Uyraes P.P. MuapaBnu4eckue TepMuHel. — M.: Bhicluas wkona, 1974.

MO3K 60534-4:2006 Perynupytolme knanaHsl Ans NpoMbllneHHbIX npoueccoB. YacTe 4. KoHTponb U
(IEC 60534-4:20086) TunoBble ucneitaHusy (Industrial — process control valves — Part 4: Inspection and
routine testing)

roCT P 8.568—97 locynapcTBeHHas cuctema obecnedeHns euHCTBa U3MEePEHUN. ATTecTauus ucnbl-
TaTenbHoro o6opyaosaHns. OCHOBHbIE MONOXEHNS

MW 2304—94 MeTponornyeckuit  KOHTPONb W HaA30p, OCYLLECTBNAEMEIA METPOrIorM4yeckumMm
cnyx6amMun ropuanyeckunx nuy,

nOpH,D,OK npoBedeHNA NOBEepPKN CpeacTs MBMepEHVIVI, Tpe6OBaHI/IF| K 3HaKy NoBepKN N cofiepXXaHUto CBUAETENbCTBaA
0 MoBepKe, YTBEPXAEHHbIA Npukazom MUHUCTepcTBa NPOMbILLITEHHOCTW U Toproenu PO ot 2 uona 2015 Ne 1815

NCO 4126-1:2013 YcTpoiicTBa NpefoxpanHuTenbHble ANS 3aluThl OT U3OLITOMHOrO aBNeHus!.
(1SO 4126-1:2013) YacTb 1. NpepoxpaHnuTenbHele knanaxsl (Safety devices for protection against
excessive pressure — Part 1: Safety valves)
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YK 621.643.4:006.354 MKC 23.060.01 OKIA2 28.14 NEQ

Kniouesble cnoBa: apmarypa TpybonpoBofHas, rMapaBnMyeckue XxapakTepuCcTuK1, KaBUTALUOHHbIE Xapak-
TEPUCTUKA, KOIPDULMEHT CONPOTMBNEHUS, NPONYCKHASA CMOCOOHOCTb, MPONYCKHAA XapaKkTepUCTMKa, Koad-
dULMEHT KaBuTauum, PunsTpbl
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