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[lpegucnoBue

Llenun, 0CHOBHbLIE NPUHLUMBI 1 OCHOBHOW NOPSIACK NPoBeAeHUA paboT No MeXrocyaapCTBEHHON CTaHaap-
Tu3aunun yctanosneHsl [OCT 1.0—92 «MexrocyaapcTBeHHasa cuctema ctaHgapTmaaunn. OCHOBHbIE NONOXKe-
Husa» U TOCT 1.2—97 «MexrocygapcTBeHHast cuctemMa ctaHgaptusaumn. CtaHgapTbl MEXrocyaapCTBEHHbIE,
npaBuia n pekoMeHgaunm no MeXrocynqapcTBeHHOW cTaHaapTuaaunn. MNopsagok paspadboTKu, NPUHATUSA, MPKU-
MeHeHWUs1, ODHOBMEHUS N OTMEHbI»

CBeaeHuda o cTaHaapTe

1 NMOANrOTOBJIIEH OTKpbITEIM akUUoHepHbIM obllecTBoM «[aznpom» n GegepanbHbIM rocyagapCTBEH-
HbIM YHUTapHbIM nNpeanpuatnemMm «BcepocCUUCKMMA HaydvHO-UccneaoBaTenbCKMM UHCTUTYT MEeTPONorun
am. .. Mengeneesa» (®IYI1 «BHAMM nm. 1.11. MeHgeneesa») Ha 0CHOBE CODCTBEHHOIO ayTEHTUYHOTO Ne-
peBoda cTaHgapTa, ykasaHHOro B NyHkTe 4

2 BHECEH PepepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio 1 METPONOTUN

3 NPUNHAT MexrocyaapcTBeHHBLIM COBETOM MO cTaHAapTU3aLnum, MeTponormm n ceptudpukaunm (NpoTo-
kon Ne 33 ot 6 nwoHa 2008 r.)

3a NPUHATUE cTaHaapTa NPOronocoBaru:

KpaTtkoe HaumeHOBaHUe CTpaHbl Koa ¢cTpaHsbl CokpalleHHOEe HAUMEHOBAHUE HALIMOHANBHOMO opraHa
no MK (MCQO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTmuaaunm

AsepbanmxaH AZ A3cTaHgapT

benapycob BY [foccTaHgapT Pecnybnukn benapychb

KazaxcrtaH KZ [foccTaHgapT Pecnybnuku KasaxcraH

KblprbiacTaH KG KblpreidacTangapT

MonaoBa MD MongoBa-CtangapTt

Poccunckas Pepepauuns RU depeparnbHOe areHTCTBO NO TEXHUYECKOMY

PErynNPOBaHUIO U METPONOIMN
TamKUKUCTaH TJ TamKkukeTaHgapT
Y3bekunctaH UZ YactaHaapT

4 HacTtoawmm ctaHgapTt sindetca MoanduUMPOoBaHHBIM MO OTHOLLEHUIO K MeXAyHapoaHOMY cTaHOapTy
NCO 10715:1997 «la3 npupoaHbin. Pykosoacteo no otoopy npod» (ISO 10715:1997 «Natural gas — Sampling
guidelines»). [lononHuUTenbHbIe NONOXKEHUA B TEKCTEe cTaHAapTa BblAeneHbl KYpCcMBOM, pasgen 2 «HopmMaTuBHbIE
CChINKNy», Npunoxenusa J, K, L n M gononHAaoT ctaHaapT ¢ Uenbto ydeTa noTpebHocTen HaloHanbHOU S3KOHOMU-
KN yKa3aHHbIX BblLLe rocyaapcTB U/nMnnu oCobeHHOCTEN MeXrocyaapcTBEHHOW cTaHaapTusaLmn. B cBA3n ¢ BBee-
HMeM pasgena 2 «HopmMmaTtuBHbIe CChINKU» HyMepaLuusa nocneayowux pasgenos usmeHeHa

5 lNpukazom PeaepanbHOro areHTCTBa Nno TEXHUYECKOMY PEerynmpoBaHmnio M METPONOTrMK OT 3 Aekabps
2008 . Ne 339-cT mexrocyaapctBeHHbIM cTaHaapT NOCT 31370—2008 (MCO 10715:1997) BBeaeH B A4eUCTBUE
B Ka4yecTBe HaluunoHanbHoro ctaHgapta Poccunckon degepaunm ¢ 1 auBapga 2010 T

o BBEAEH BINEPBbIE

VIHgbopmMauus 0 eseOeHUU 8 delicmeue (fpeKpalleHuu odelicmaus) Hacmosuie2o cmaHOapma nyonuky-
emcs 8 yKkazamerne «HauyuoHasnkHble cmaHoapmebly.

ViHcbopmayusi ob U3MeHeHUSIX K HacmosuweMy cmaHOapmy nybrnukyemcs 8 ykasamerne «HayuoHarnbHbIe
cmaHOapmsbi», @ mekcm U3MeHeHUU — 8 UHopMalUlUOHHbIX YKazamernsax «HayuoHanbHble cmaHoapmebi». B
criydae riepecMompa Uiu OMMeHbl Hacmosileao cmaHOGapma coomeemcemayrowas UHgopmMmayus byoem
onybnukoeaHa 8 UHQOPMaUUOHHOM yKa3zamene «HauuoHanbHbie cmaHoapmhbi»

© CraHgapTuHdopm, 2009

B Poccuinckon degepaumn HacToALWMN cTaHAapT He MOXKET ObiTb NONHOCTLIO MW YacTUYHO BOCTMPOUN3BE-
0eH, TUpaXXMpoBaH 1N pacnpocTpaHeH B KadecTBe oduLmManbHoro nsgaHust bes paspeweHna degepanbHOro
areHTCTBa No TEXHNYECKOMY perynmpoBaHUo M MeTPONormmu
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BBenoeHue

HacToalwmm ctTaHgapT pacnpocTpaHAeTcs Ha Bce MeToabl oTbopa npob npeaBapuTenbHo obpadboTaHHO-
ro NpupogHoro rasa. Ecnm He ykasaHo MHoe, TO Bce 3HaveHuna gasneHua ao 15 Mlla B ctaHaapTe npuBeaeHb!
Kak N30bITOYHbIE OaBNeHUS.

Peaynbtathl onpegeneHns coctaBa M CBOUCTB rasza B OOMbLUON CTENEHU 3aBUCAT OT MeToda oTbopa
npo6. BaxHoe 3Ha4YeHne UMeoT HasHavYeHne oToMpaemMbIX Npob, KOHCTPYKLUKA cMcTeM 0TOOpa NPod, MOHTaX U
TexXHu4eckoe obCnyXnMBaHMe CUCTEM, a TakkKe YCNOoBUA nepegadn U TpaHCnopTUpoBaHus npoo.

B HacTosileM cTaHaapTe paccMoTpeHbl NpodbnemMsl, Bo3HUKaloLWMe npu otbope npod, npuBeaeHsbl Noa-
pobHoe onncaHne MeToaoB OoTOopa Npob, a Takke Kputepun Bblbopa MetToda U obopyaoBaHus Anga otbopa
npoo.

HacTtoswmin ctaHgapT npeaHasHadeH ans npMMeHeHunst B TexX cnydasx, korga otbop npob He paccMmaTpu-
BaeTCH Kak YacTb METOAUKK aHanusa.

OCHOBHOE BHUMAaHWE B CTAHOAPTE yaeNeHo cucTteMam n Metoaam otoopa npod. PesynsraThl aHanmaa
npob, 0TOBpPaHHLIX C NOMOLLbIO ONUCAHHBIX CUCTEM N METOAMK, MOTYT ObITb UCNOMNb30BaHbLI AN Pa3NUYHBIX Le-
nen, Bko4Maa BeIMUCEHUA Ang onpeaeneHnust TennoThl CropaHust NpUpoaHoro rasa n nNroTHOCTU, MAeHTUdN-
Kauulo npuMmecen, cogepXawmxcsi B Notoke rasa, M nHdgopMauuiw o coctaBe AN BbISICHEHUSA BOMpoOcCa,
COOTBETCTBYET UMM HET AaHHbIW NMOTOK TpeboBaHMSM AOroBopa O NOCTaBKe (KOHTpaKTa).

IV
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M E X T O CY 3D APCTW BEUHH bl W C T A H O AP T

a3 npupogHbIN
PYKOBOACTBO NO OTBOPY INPOB

Natural gas. Sampling guidelines

IlaTta BBeaeHna — 2010—01—01

1 O6nactb NpUMeHeHus

HacTtoawunin ctaHgapT ycTaHaBnmBaeT TpeboBaHUA K 0TOOPY, NOAroTOBKE U obpalleHno ¢ npeacTaBm-
TenbHbIMU NPobamMn MarncTpansHOro NPUPOAHOro ra3a, nogseprHytToro obpabdoTke. NpuBeaeHbl Takke Tpebo-
BaHWS K MeToaonorun otbopa npob, pasmelleHnto NnpodbooTOoPHOro 3o0HAa N KOHCTPYKLMW BCMIOMOraTenbHOoro
obopyagoBaHua anst otéopa npod n obpalleHnto ¢ HUMMN.

CTaHaapT pacnpocTpaHsaeTcs Ha ToYeYHbIn, NPSMON 1 nocneaoBaTternbHblin 0TOop Npoo.

B cTaHaapTe ocoboe BHUMaHME yaeneHo TaknM KOMMOHEHTaM NPUPOAHOro rasa, Kak Kucropos, CepoBo-
aopoa, Bo3ayX, asoT 1 AUoKeuAa yrinepoaa.

Hactoawmin ctaHgapT He pacnpocTpaHaeTcsa Ha oTOop Npob KUOKMX NOTOKOB UMW MHOrodasHbIX NOTO-
KOB.

[TpucyTcTBYIOWME B NPUPOOHOM rase nocCTOPOHHUE NPUMECH XNOKOCTEN, TaKMUe Kak rMnKonb U KoMnpec-
COPHOE Macno, CHUTATCH NOCTOPOHHUMM BKITIOYEHUSAMUN, a HE YacTbio oTOUMpaemMoro rasa. [1na 3awuTbl Npo-
600TOOPHOrC N aHanUTU4ecKoro obopyaoBaHus OT 3arpsA3HeHns1 HeobxoanmMo UX yaaneHue.

HacTosawmum ctaHgapToM crieiyeT pyKoBOACTBOBATbLCA NPpW nepeaadve npeacraBmTenbHbIX Npod Ha yaa-
NeHHble CUCTEMbl U3MEPEHNN, a TakKke AN aHaNMUTUYEeCKNX CUCTEM U3MEPEHNA, COBMELLIEHHbIX C CUCTEMOW
npobooTdopa.

MpepynpexaeHue — OTOop Npod NpMpoaHOro rasa ConpsiKeH ¢ UCNoNb3oBaHUEM OornacHbIX MaTepua-
NoB, onepaunn n odbopyaoBaHus. HacToawni ctTaHaapT He COAEPXKUT yKasaHUn No BceM npobnemam besonac-
HOCTW, BOSHUKAIOLWNM NPU ero npumeHeHunin. lNonb3oBaTenb HaACcTosIWEro ctaHgapTa AoMmKeH npeaycMoTpeTh
Mepbl No obecrnevyeHuntio 6e3onacHOCTN U 300POBbS 3aHATLIX B 0TOope Npod paboTHUKOB, a Takke onpegennTb
BO3MOXXHOCTb €ro npuMeHeHUs1 Ui COOTBETCTRYHOLLME OrpaHUYeHUs.

Bce gencteusa no otbopy npob gomkHbI COOTBETCTBOBAaTL TpeboBaHMAM 6e30nacHOCTU, 4eNCTBYHOLLINM
Ha AaHHOM NpeanpUaTUn.

2 HopMamuegHbie CChINIKU

B HacmosuweM cmaHOapme UCrofb308aHbl HOpMamueHbIe CChINIKU Ha credyroujue MexaocyoapCmeeH-
Hble cmaHOapmabi.

fOCT 8.586.4—2006 (MCO 5167-4:2003) ocyoapcmeeHHass cucmema obecriedeHUss eOuUHcmea Us-
MepeHUU. VIamepeHue pacxooa U Konudecmsa XXuokocmel U 2a308 ¢ NMOMOWbBK CMaHOapmMHbIX CyXarowux
yecmpoucmae. Yacme 4. Tpybei BeHmypu. TexHudyeckue mpeboeaHus; (MOD)

[OCT 6.586.5—2005 locyOapcmeeHHas cucmema obecriedeHuUss eCUHcmea usMepeHul. ViamepeHue
pacxooa U Konudecmaea Xuokocmel U 2a308 ¢ NMoOMOWbo cmaHOapmHbIX cyXaruwux yecmpoucms. Yacms 5.
MemooOuka 8binofIHEHUST UBMepPEeHUU

U3paHne odbvumnanbHoe
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FOCT 12.1.005—88 Cucmema cmaHOapmoe besornacHocmu mpyoa. Obujue caHUmapHo-a2u2ueHu4Yec-
Kue mpebosaHus K 8030yxy paboyeu 30HbI

FOCT 12.4.124—83 Cucmema cmaHOapmos besonacHocmu mpyoa. Cpedcmea 3aljumsi 0m cmamu-
yeckoz20 anekmpudecmsa. Obujue mexHudyeckue mpeboeaHus

FOCT 12.4.221—2002 Cucmema cmaHOapmoe besoriacHocmu mpyoda. Ooexoa crieyuanbHas Ors 3a-
Wiumaei om r108bIlEHHbBIX meMriepamyp mernnioeoao U3fyyeHusl, KoHeekmusHou mernomsei. OQbuwjue mexHu-
yeckue mpebosaHus

[OCT 2766—84 AuemoH mexHu4eckul. TexHu4deckue ycrnogus

[OCT 3022—80 BoOopo0 mexHu4vecKkul. TexHu4deckue ycrnogus

[OCT 5632—72 Cmanu ebicoKosieauposaHHbIe U crijlagbl KOPPOIUOHHO-CMOUKUE, XapocmouKue U
XKaporipoyHbie. MapKu

FOCT 6709—72 Booa oucmunnupogaHHas. TexHu4ecKkue ycrioeus

[OCT 9293—74 (MCO 2435—73) A3om 2a3o0bpas3Hbil U XUoOKuU. TexHu4yeckue ycrnosus

[OCT 9731—79 bannoHbi cmariibHbie becuwiogHble bonbuwio2o obvemMa 07157 2a308 Ha Pp < 24,5 Mrlla
(250 Kkac/cm?). TexHu4ecKkue ycrosus

FOCT 10157—79 ApaoH 2a3006bpa3Hbil U XUOKUU. TexHu4YecKkue ycrnoeusi

[OCT 14262—78 Kucnoma cepHas ocobou yucmomel. TexHu4YecKkue ycrosus

FOCT 18954—73 [llpubop u nunemxku cmekrsHHbie 0risd ombopa U XpaHeHUs rpob 2asa. TexHU4Yeckue
ycroeusi

FOCT 19034—82 Tpybku U3 nonusUHUNXIOPUOHO20 ninacmukama. TexHu4vyeckue ycroeus

[OCT 24363—80 Kanus 2uOpooKuck. TexHu4YecKkue ycrosus

[OCT 24484—80 [lpombiuineHHast Hucmoma. Cxambil 8030yX. MemoOb! U3MepeHUs 3a2ps3HEHHOCMU

[OCT 25336—82 [locyoda u obopyoosaHue nabopamopHbie cmeKnsaHHbIe. Turki, OCHOB8HbIEe rnapamMems-
pbl U pasMepsi

[1TpumedyaHue—[llpu none308aHuUU HacMoAWUM cmaHBapmom UenecoobpasHo nposepums oeltcmeue CChbi-
JIOYHBIX cmaHoapmaos rio ykasamernr «HauyuoHaneHsie cmadoapmai», cCocmaeneHHOMY 10 COCMOSHUK Ha 1 aH8apsi MeKy-
wiea2o eoda, U rno coomeemcmaeayrowuM UHOPMaUUOHHBIM yKasamersaM, orybnuko8aHHbIM 8 meKylweM 200y. Ecnu
CChIfIOYHBIU cmaHOapm 3aMeHeH (U3MEHEH), mo ripu rofb308aHuUU Hacmosuwium cmaHoapmom criedyem Pykosoocmeo-
8aMbCH 3aMEeHAIOWUM (U3MEeHEeHHbLIM) cmaHOapmom. Ecnu ceeinoyHbit crmadOapm ommeHeH be3 3aMeHbl, Mo 0M10KeHUe,
8 KOMopom OaHa CChIfIKa Ha Hez20, MPUMEHSeMmcCcs 8 yacmu, He 3ampaausarowiell 3my CCbIfKy.

3 TepMUHbI U onpeneneHns

B HacTosweM cTaHgapTe NpUMeHeHbl cneayrowne TepMuUHbl C COOTBETCTBYHOLLMMIK onpedeneHnsaMu:

3.1 npaMoun otéop npodbbl (direct sampling): OTOop NPoOL NPKU HANUYUX NPAMOKN CBA3MN MeXAy OoTOMpae-
MbIM NPUPOAHBIM rasoM M aHanMTUYECKUM BNOKOM.

3.2 6annoH ¢ noaBWXHbIM nopuwHeM (floating-piston cylinder): KoHTeMHep, B KOTOPOM MMeeTCs OABU-
XKYLLIMACS NOPLUEHb, OTAeNAoWnn npoby oT bydoepHoro raza. 1o obe cTopoHbI NOPLUHA AaBleHWUe 0aUHaKoBOoe.

3.3 nponopuuoHanbHbIM MNOTOKY HnNocneaoBaTenbHbIN MNpob6ooT6opHUK (flow-proportional
incremental sampler): NpobooTOOPHUK, KOTOPLIN CODUPAET rad 3a HEKOTOPLIN Neproa BpeEMEHN U NPU CKOPOC-
TW, NPONOPLNOHANBLHON CKOPOCTM NOTOKA B ra3onpoBoie, U3 KOTopore otbupatoT npooby.

3.4 npupogHbIN ras Bbicokoro gasneHua (high-pressure natural gas): NprpoaHbIN ras ¢ U30ObITOUHLIM
naBneHnem, npesbiwarowmm 0,2 Mla.

[TpumedyaHune—HacToawmnm crtangapt pacnpocTpaHAeTcss Ha NpPUPOAHbIA a3 ¢ AaBneHnem He bonee
15 Mla.

3.5 TouYKa pochbl yrnesogopoaoB (hydrocarbon dew point): 3HadyeHne TemMmnepaTypbl NpU AaBneHUn B
rasonpoBoae, Npu KOTOPOM HadMHaeTCcd KoHAeHcalUnusa napoB yrneso4opoaos.

3.6 nocnepoBaTenbHbIN NPOOOOTOOPHUK (incremental sampler): NpobooTOOPHUK, B KOTOPLIN MPOBO-
OST OTOOP cepun TodeYHbIX Npod B ogHY 00beaMHEHHYIO NPoby.

3.7 KOCBEeHHbIN oTOOp Npobbl (indirect sampling): OT6op NPod B Tex cnyvasax, Korga HeT Henocpea-
CTBEHHOIo COeAMHEHUA MeXay OTOMpaemMbIM rasom 1M aHanMTUIECKUM DNOKOM.

3.8 cenapatop xugkoctu (liquid separator): bnok B npobooTbopHOU NUHNK, UCNONb3YeMbIN AN coopa
MPUCYTCTBYIOLMX B ra30BOM MOTOKE XXUAKOCTEW.

3.9 npupoaHbIN ras HU3Koro gasneHun (low-pressure natural gas): NpupogHbIn ras, UMeoLLUA U30bI-
TouyHoe gasneHue ot 0 ao 0,2 Ml'la.

2
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3.10 BpemA npoayBku (purging time): lNepunoa BpemMeHU, B TeYEHNE KOTOPOro npobooTdbopHoe obopy-
noBaHue npoaysaeTcs npobon.

3.11 npepcTaBuTenbHada npoba (representative probe): INpoba, nmetroasa Takoun e cocTaB, Kak U OT-
brpaemMbi NpUPOaHbIA ras, ecrnm NnocneaHnn cCHUTAeTCs NONHOCTBIO OAHOPOOHBIM.

3.12 BpemMA npebbiBaHUA (residence time): Bpems, B TeveHUe KOToporo npoba npoxoaut Yepes npobo-
oTOOpHOE 0bopyaOBaHME.

3.13 peTporpaaHana KoHgeHcauua (retrograde condensation): lNpouecc, 3aknoyaloWwmmnca B TOM, YTO
MNP KPUTUHECKUX TEPMOANHAMNYECKUX YCITOBUSAX NPU UIOTEPMUYECKOM pacLUMPEHNN NN N300apnveCckom Ha-
rpeBaHUn razocodbpasHon cMecn obpasyeTcs XUAKOCTb (M3oTepMuyeckas n nsobapuieckasa KoHgeHcauus), a
MPU N30TEPMUYECKOM CXaTUM MN N30BapNYeCcKOM OXNaXXaeHUN — HeKOTopoe KONMMYECTBO Napa (M30TepMun-
yeckoe 1 nsobapudeckoe ncnapeHue).

PeTporpagHoe noBegeHWe XxapakTepHO ANg MHOMOKOMMOHEHTHLIX CMecel, KakMM ABNSAeTCH NpUpoaHbIN
ras, U oTpakaeTt HengeanbHOCTb UX Pa3oBLIX CBOUCTB.

[TpumevyaHune—CM. TakKe 6.2.

3.14 KoHTeuHep AnAa npobbl (sample container): KoHTeHep Ana cboopa razoBon Npobbl, Korga HeObXo-
OUM KOCBEHHBLIN 0TOOP npodHil.

[1pumeyaHUue—B kayecmse KOHMeUHepo8 Moaym pUMEeHAMbLCH Memarudyeckue u mMemariioKoMriosum-
Hble barnoHesl, 08yaopnossie ripoboombopHuku (cm. ripunoxeHue JulOCT 9731), cmeknsanHsie riuniemku rio FOCT 18954.

3.15 npobooTbopHaa nuHua (sample line): JlnHuA, npegHasHaveHHaa Ans nepegadvn rasoson npoo.l
OT TOuYKM 0TOOpa nNpobbl. OHa MOXET BKNoYaTb YCTPOUCTRBA, HeoOXoauMbIe AN NOArOTOBKM NPOoOLI ANA TpaHC-
NOPTUPOBAHUSA U aHanNn3a.

3.16 npobooTO6opHbLIN 30HA (sample probe): YcTponcTeo otbopa npodkl, noMellaemMoe B rasonpoBof,
K KOTOpOMY noacoeanHsieTcst NpodbooTbopHasa NMUHKUA.

3.17 TOo4uka oTbopa npobbl (sampling point): Touka B NOTOKe rasa, B KOTOPOU MOXET bbITb 0TOBpaHa
npeacTaBuUTenbHast npoba.

3.18 To4yeuHana npoba (spot sample): Npoba onpegeneHHOro odbvema, oTobpaHHaAa M3 NOTOKA rasa B
onpeneneHHoOM MecTe B onpeaeneHHoe BpeM4.

3.19 nuHunga nepepaum (transfer line): JluHns, npegHasHadveHHasa ang nepeHoca noanexaiwen aHanmay
Npodbl U3 TOYKN OTOOPAa Ha BXOQ aHanMTU4eckoro broka.

3.20 TOuYKa pocbl Bogbl (water dew point): TemnepaTypa Npu KOHKPETHOM AaBNeHUW, NpU KOTOPOWU Ha-
YMHaeTCA KoHAeHcaLna napoB BOAbI.

4 TlpuvHUUNnbI oTOopPa Npoob

4.1 MeTtoabl oTbopa npob

OCHOBHbIM Ha3Ha4eHMeM npoleaypbl oTbopa npobbl ABNAeTCA NonyyYeHne npeacTaBuTenibHON NPoodLl
rasa.

CyLlecTBYIOT ABa MeToAda 0TOopa Npob: NPAMON U KOCBEHHBLIN (PUCYHOK 1).
[Tpn npamom meTtoge npoba BbIBOAUTCA M3 MNOTOKA U NMPAMO HanpaBnsieTCAa Ha BXO4 aHanMTUYeCKoro

brnoka.
MeTog oTbopa npob
— owor

ToueuHbIN [TocnegoBaTenbHbIN

PucyHok 1 — Cxema npsamoro n KOCBEHHOIO MeTogoB oTbopa npob
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[Tpn KOCBEHHOM MeToae Npoba XpaHUTCH A0 TOro, Kak oHa HanpaBnseTcsa Ha BXo4 aHannUTu4eckoro bnoka.

OCHOBHBLIMU TUNAMM KOCBEHHOIO MeToa oTbopa SABNAOTCH TOMeYHBIN 0TOOP 1 nocneaoBaTenbHbIN OTOOP.

MHdopMaLna 0 nokasaTensix KavecTsa NpMpoaHOoro raza MoXeT ObITh NpeacTaBneHa B BUae ycpeaHeH-
HbIX U NpeaenbHbIX 3Ha4YeHUN.

4.2 YacTtoTta otbopa npob

B HacTodweM nogpasaene npueeaeHbl ykazaHuUsa No yCTaHOBMNEHWUIO YaCcTOThl 0TOOpa npob ¢ y4ETOM 3KO-
HOMUYECKOW UenecoobpasHocTn. HacTtoTy oTbopa npob onpeaensoT Ha OCHOBaHUU MHGOPMaLUA O CBOW-
CTBaxX NOTOKAa rasa B NPOLUNIOM U O ero oXXnaaemMblX U3MeHEHUSX B dyayLiem.

OObbIYHO COCTaB rasa B rasonpoBO4e MOXET MMEThb eXXeIHEBHbLIE, eXXeHeaeNbHble, eXXeMeCcsAYHbIe, Nony-
rogoBble U ce3oHHble konebaHua. KonebaHus cocTaBa rasa Takke dyayT npoucxoautb U3-3a M3MEHEeHUI
0bopyaoBaHUAa Anst 0bpaboTKM rasa n pesepByapa. Bce 310 cneayet yunuteIiBaTh NPpU onpegeneHnn 4YacTtoThl OT-
bopa npod.

[Moa Tpebyemon yacToTon otbopa npob cneayeT NOHUMAaTb Y1Cno Npob, KoTopoe Heobxoanmo oTobpaTh
3a onpeaeneHHbIn Nepunon BpeMeHn Ana nonyvYeHust A0CTOBEPHbIX pPe3yrbTaToB.

Uncno npob n BIMUCHSAIOT No popmyne

me=¢. S (1)
d

rae t — t-koapdpununeHT CTthtogeHTa (Tabnuua H.1, npunoxeHune H);
S — cTaHgapTHOE OTKIOHEHUE;
d — yCTaHOBMNEHHLIW npeaen norpeLlHoCT!.

YpaBHeHue (1) peluaroT METOAOM UTepaL M OLIeHUBAKOT NepBoHavYanbHoe 3HadeHue { U UCMOoNb3YHT ero
04 BbIYUACNEHNA UCNPaBlIeHHOro sHavYeHnsa n, KOTopoe, B CBOK ouvepedb, UCMOMb3YOT ANA NonyyYeHUs HOBOro
3Ha4veHud £. INpenen norpeLlHoCcTn, Y1cno Npod U cTaHaAapTHOE OTKIMOHEHUE crneayeT yYUThIBaTb 3a OAUH U TOT
Xe nepuoq BpeMeEHMN.

4.2.1 MNpeaen norpewHoOCT

CyllecTBYOT ABa cnocoba 3agaHust npeaenoB NOrpeLHoCTH.

[TepBbIN CNOCOD OTHOCUTCA K OnpeaeneHnto yecpeaHeHHbIX 3Ha4YeHNA nokasaTtens KadecTtsa. B 60nbLUINH-
CTBE AOroBOPOB (KOHTPAKTOB) HA NOCTaBKY rasa 3TW 3Ha4YeHUda NPUBOAATCA KaK NokasaTenb TOYHOCTH.

Ldpyron cnocod OoTHOCUTCA K npeaenbHbIM 3Ha4YeHUsIM nokasaTtena kadecTsa. [lpenensl gonyckaemblx
3Ha4YeHUN No COCTaBy UM CBOUCTBaM rasa ycTaHaBMMBaAKOT B AOroBopax (KoHTpakTax) Ha NnocTaBKy rasa. B
TOM cnydae pasHOCTb MeXxay nocneaHmMm n3aMepeHHbIM 3HavYeHnemM Unu nocnegHM roaoBbIM CpeaHUM 3Ha-
yeHnem W npegenbHbIM 3Ha4YeHUeM NPUHUMAaeTCa Kak npegen NorpeLllHoCTH.

4.2.2 HYucno npo6

Uncno npob onpepensieTcst Yicnom npob, KoTopble crneayer otobpaTb 3a onpeaeneHHbid nepuoa
BpeMeHn. OHO 3KBUBANEHTHO YMCNY OTAENbHbLIX NPOod Npu NCNOMNb30BaHUX NocneaoBaTelbHOro Metoaa oT00-
pa npob.

4.2.3 t-KoacpdbuumneHTt CtbloaeHTa

t-KoappuumeHt CTblogeHTa yYUThIBAET KOHEYHOE KONMUYECTBO Npod, OH NPpUBOAMTCS B CTaHOAPTHBLIX
cTaTUcTUdecknx Tabnmuax. Ero sHaveHne 3aBUCUT OT NPUHATOW AOBEPUTENBHOU BEPOATHOCTU (0OBLIMHO 95 %)
N «qu1cna cteneHen ceoboabl», KOTOpoe B HACTOSALLEM cTaHaapTe NPUHUMAaETCH Kak YACNO U3MEPEHUN MUHYC
eanHuua (n—1).

lpumep 1T — OnpedesnreHue cpedHeMecaYHO20 3HaAYeHUST Merombi C20pPaHUsT

d=0,4 % (npeden nozpewHOCMU, yCMaHOBJ/IEHHbIU 8 002080pe (KOHMPaKkme) Ha NOCMa8Ky rnMpPuUpPooHO20
2a3a 0151 cpeOHeMeCcsIYHO20 3HaYeHUs]);

s = 0,6 % (ouyeHeHHas1 eapuayusi 3a 0OUH Mecsy).

[lepeast oyeHka npun =17:

t= 2,45 ons 6 cmeneHel ¢ca0600b!I U OOHOCMOPOHHeU dosepumernibHou aepossmarocmu 0,975 (pasgHa dey-
cmMopoHHelu gepossimHocmu 0,95)

0,6
0,4°

n"2=245.

n =14,
lTepeast umepayusi npu n = 14:
MOBMOPHO 8bIMUCIITIOM OIS
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t=2,16 dnss 13 cmenernel ce0600b! U OOHOCMOPOHHEeU dogepumenbHou saepossmHocmu 0,975 (pasHa dey-
CMOpPOHHeU sepossimHocmu 0,95)

0,6

n"2=216.
0,4

H

n=11.
Bmopass umepauyusi npu n=11:
Mo8MoOPHO 8bIYUCIISTIOM ONS

t =223 0dnss 10 cmenernel ce0600b1 U OOHOCMOPOHHeU dogepumenbHou gaepossmHocmu 0,975 (pasHa desy-
CMOpPOHHeU sepossimHocmu 0,95)

0,6
0,4

n'2 =223

)

n=11.

lMpumep 2 — OnpedeneHue obueli cepbl

[locnedHee uamMepeHHOe 3Ha4YeHUe Macco8ol KOHUyeHmpauyuu cocmasusio 20 me/m?, coanacHo 0o2080py
(KOHMpakmy) npedesibHOE 3HavYeHuUe Macco8ol KOHUeHmpayuu pasHsemcst 50 ma/m-.

d = 30 ma/m3 (pasHOCMb MEXOy npedesibHbIM 3Ha4YeHUeM no 0o2080py (KOHMpaKkmy) Ha NOCMasKy 2a3a u
MOC/IeOHUM U3MEPEeHHbIM 3Ha4YeHUeM);

s = 10 m2/m° [cmaHOapmHoe OMKIIOHEeHUe o pe3ybmamamM onpeodesIeHuUsi movdeyHbix npob (3a npoweod-
wuu 200)];

t =430 ons yucna cmeneHeld ¢caob600bl n — 1, NpuHUMaeMo020 pasHbIM 2; ypo8eHbL HeonpedesieHHocmu
95 %.

10
nt’2=430.-—,
30
n=2.
Jdocmamoyno mpex npob. [ToeamopHoe ebivyucIeHuUe nokasbigaem, Ymo d8yx npob Hedocmamo4HoO.

5 TpeboBaHMA 6e30MNacHOCTM

5.1 O6bwue TpeboBaHUA

[Mpun oTBope nNpod 1 obpaweHnn ¢ npodbamn AOMKHbI cobnogaTbes TpeboBaHUA Be3onNacHOCTU, NPUHSI-
Tble B CTpaHe U AeUCTBYIOLWWUE Ha NPeanpusaTUn.

[Tpn HeOBXoAUMOCTN AOMKHBLI ObITb paszpaboTaHbl MHCTPYKLUKUK NO 6e3onacHon paboTe npu otbope n 0b-
palieHun ¢ npobamun. JormkHbl ObITb TAKKE YCTAHOBMEHBI TEXHUYECKNE TPEBOBAHMSA K NPUMEHSAEMOMY 0BOpY-
OOBaHUIO.

[MepcoHan, npoBoaawmin otbéop npod, AocmKeH BbITb COOTBETCTBYHOLLMM 0DPaA30OM NOAroTORMNEH N ODYy4YEH,
4YTOObI OH MOT HECTWU NEepPCOHalIbHYO OTBETCTBEHHOCTL 3a CBOU AEUCTBUS.

5.2 TpeboBaHUA K nepcoHany

Inuo, oTBETCTBEHHOE 3a NoApasaeneHue, Npousesoasilee oToop Npob, ACOMKHO yOeanTLCA B TOM, YTO OT-
bop Npob MOXeT ObITb BLINOMHEH C CODMOAEHNEM YCTAHOBMNEHHbLIX TpeboBaHNN DE30MNacHOCTH.

Nuua, npoeoaswmne otbop Npod nnu yctaHoBKy obopyaoBaHusa ans otbopa npod, AoMKHbI ObITb COOT-
BETCTBYHOLMM 06pa3oM NoAroToBNEHbI U 0ByYeHbl, YTODOLI UMETL NpeacTaBneHmne o NOTEHLUaNbLHOM OnacHoOC-
T NPOBOAUMBIX paboT.

BbilLeynoMsHYTEIN NepcoHan AoMKeH MMETb NpaBo NpekpaTuTb 0TOOP NPob NN ycTaHOBKY 0O0pyaoBa-
HUS1 ang otbopa Npob B criydae, ecny OHO ABNAETCHA HENOaAXoAAWMM nin HebesornacHbIM.

5.3 TpeboBaHUA K 060py[OBaAHUID

ObopyaoBaHue, ncnonblyemoe Anga otoopa npod NnprupoaHOro rasa BbICOKOro AaBNeHUSA, OOMKHO pery-
NAPHO NPOBEPATLCA U NMPOXOANTL MNP HECOXOANMOCTN NEPEOCBUAETENBCTBOBAHNE B COOTBETCTBUN C SKCNya-
TaUMOHHOW AOKYMEHTaLUMNeu.

[HokyMmeHTaumsa aomKkHa perynsapHo oOHOBNATLCA U ObITb AOCTYNHA NONb30OBATENIO.

ObopyagoBaHMe OOMKHO YOOBNETBOPATL COOTBETCTBYOLLUM YCIIOBUSIM OTOOpPaA Nnpob, Hanpumep AaBne-
HUKO, TeMnepaTtype, KOPPO3NMOHHON aKTUBHOCTU, CKOPOCTM NMOTOKa, XMMUYECKON COBMECTUMOCTU, BUDOpaLun,
TEeNNOBOMY paclUUPEHNO W/MN TENNOBOMY CXaTULO.

CTeKknsAHHbIe NUNETKN He AOIMKHbI NoABepraTtbcs BO3AEUCTBUIO JaBNeHUS.
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Mpn TpaHCNOPTUPOBAHUN N XpaHEHUN Ha BannoHbl crieayeT ycTaHaBNMBaTb KOHLEBbLIE KOMMaku, ecnu
OHU NPeAyCMOTPEHBI.

Ha 6annoHax gormkHa 6biTb MapKUpOBKa € yKasaHMeM UX BMECTUMOCTHN, paboyero gaBneHns 1 ncnbita-
TEerNbHOro AaBfIeHUS.
BannoHbl AOMKHBI BbIAEPKUBATb UCMbITaTeNbHoe AaBneHne B 1,5 pasa Bbille pabovero gaBneHus.

BannoHbl A0MKHbI ObITh 3aLWMLWEHbI OT MOBPEXAEHWUA BO BpeMs TPaHCNopTUpoBaHUs 1 XxpaHeHusa. Heob-
XOAUMO UCMNONb30BaTbh TPAHCNOPTUPOBOYHbLIE ALLMKA UM KAapTOHHbIE KOPODKK, noaxoasdwmne ansa 6annoHoB
KOHKPETHOro Tuna.

BannoHbl AOMKHBLI CONPOBOXAATLCA 3TUKETKAMU UMK COMPOBOAUTENBHON OAOKYMEHTaLUnen C COOTBET-
CTBYIOLWLEN UHPpopMaLMen, 3allMLLEHHBIMA OT NOBPEXAeHUN.

BannoHbl U COOTBETCTBYOLLME NMPUCNOCObNeHNUsa cneayet Nnepuoanvyeckn ocMmaTpmsaTb U NPOBEPSITL HA
repMEeTUYHOCTD.

[lpumeyaHUue— Bece mpebogarHusa K bannoHam pacripocmpaHdaromes u Ha rnpoboombopHuku. [lepuoduy-
HOCMb OCMOMPa U rpo8epKU 2epMemu4yHOCMU yKa3aHa 8 aKcrinyamauyuoHHoU GoKymMeHmauyuu.

[TocTosAHHBbIE NPOBOOTOOPHbLIE NNHUM OOMKHBLI ObITb COOTBETCTBYOLMM 0bpa3om 3akpenneHsbl. K coeamHe-
HUAM, KOTOPbIE B NpoLuecce aKensyaraunm MoryT ObiTb NoOBpeXxaeHsbl, HeobxoamMmo obecnedynTb Nerkiin 4ocTyn Ans
MPOBEPKN repMEeTUYMHOCTU. Bbixoabl A0mKHbI ObITb CHabeHb!l ABYMS 3arnopHbIMU KnanaHamMmm 1 BbIMyCKHBIM BEHTN-
nem. Koraa 6annoHbl He NCNosb3yoT, K dUTUHraM JOMmKHbI ObITb NOACOEANHEHBI KOHLIEBbLIE KOMMaKu.

[TprMeHeHne TrnMbKknx TpyboK BLICOKOro AaBNeHUa AOMKHO ObITb OrpaHnyeHo, 1 HeOOXOAUMO CTPOro cne-
OOBaTb UHCTPYKLUMAM NponU3BoanUTenst no nx 6esonacHomy rnpumeHeHuto. NpodbooTbopHble NMMHUK raza MoryT
3abuBaTbCA TBEPALIMA UMK XKUOKAMW 3arpasHUTenamMun. [Npn NonbITKe «NOBTOPHOIO OTKPLITUSI» TakUX NUHUAN
cneayet cobnogaTb 0cobble Mepbl NPeaoCTOPOXKHOCTU. BbINOMHATL Takyo paboTy MOXET TONbKO KBaNMMUL M-
POBaHHbLIN MepcoHan.

[TpobooTOOPHBIE NMUHUN AOIMKHBI UMETb OTCeKatloLMe KnanaHbl, pasMelleHHble MakcumManbHO Brn3Kko K
MCTOYHUKY noToka. [MpobooTOopHbIN 30HA AOIMKeH ObiTb 000pPYAOBaH OTCEKaLW MM KianaHoM.

MNpn oTbope Npob OOMKHO NPUMEHSATLCHA paspelleHHoe 3nekTpudeckoe obopyagoBaHmne. 3anpellaeTcs
Mcnonb3oBaTb 0OopyaoBaHue, NPU NPUMEHEHUN KOTOPOro MOXET BO3HUKATb CTaTUYECKOe 3MNeKTpUYecTBO.

3anpellaeTtcs Takke NPUMeHsATb 0bopyaoBaHMe NN MHCTPYMEHTHI, BbI3bIBatoOLLINE UCKPEHNE.
5.4 TpeboBaHuA NpoTUBONOXapHON 6€30NacHOCTI

[ns npegoTBpalleHnst noxapa nnn B3pbIBOB B MecTax, rie BO3MOXHO 0bpasoBaHMe CMecen Bo3ayxa C
NPUPOAHBLIM ra3oM B KOHUEHTPaUWOHHBIX Npedenax pacrnpocTpaHeHUda nnamMeHun (4nd npMpogHoro rasa B cMe-
CWN C BO3OYXOM KOHLUEHTpaLWUOHHbIE Npeaensl B3pbiBAEMOCTU COCTaBNAT NpndnuantensHo ot 4 % oo 16 % B
00bLEMHBIX A0NAX), HeobxoaAMMO crneaoBaTh cneayroWwnMM UHCTPYKLIUAM:

- 3anpellaeTcs Nofb30BaTbCA OTKPbITbIM OTHEM;
- 3anpeLllaeTcs KypeHue;
- 3anpeljaeTcsa NpUMeHsaATb 06opyaoBaHNE NN UHCTPYMEHTLI, KOTOpble MOTYT Bbi3biBaTb UCKPEHNE;

- 3anpellaeTcd NnpuMeHsTe 0bopyaoBaHne, paboTarollee Npy TemnepaTtype Bhille TemMnepaTtypbl CaMo-
BOCMN1aMeHeHUs1 ra3oBbIX cMecel, Kak npasuno, Beie 400 °C (ana npupogHoro rasa);

- He cnegyeT NPUMEHATb XMMUKaTbl, KOTOPbIE aKTUBHO pPearnpyoT C ra3oMm;
- He crneayeT 3anyckaTtb MOTOPbI C UCKPOBLIM 3aXKUraHUEM;
- BEHTUNALMA OoSKHa UCKodaTh obpasoBaHne BocnnamMmeHsawLlenca atmocdeps;

- NpoAayBKa NUHUK Nnepenayvn rasa AomkHa ObITb HanpaeneHa B «besonacHoe MecTto» (HanpumMmep B Bbl-
TSKHOW pacTpyD). BelaeneHue rasza Ha mecte oT1bopa npob Bo BpemMst pyyvHoro otboopa npob AomkHo ObITh Orpa-
HAYEHO A0 MUHUMYMA;

- Ana obHapy)XeHns NpUCyYTCTBUA rasa B NoTeHUManbHO onacHbIX MecTax otbopa npob cneayer ycTa-
HaBNMBaTb ra3oBble CUTHANN3aTOPbI;

- Heobxogumo obecnedunTb Nerkun gocTyn K pyv4HOMY W/WUMKM aBTOMaTUYECKOMY MPOTUBOMOXKaPHOMY
0bopyaoBaHUIO;

- MepcoHarn, ocyLwecTBNALWUA oTOop Npob, 4oMmKeH ObiTb NOArOTOBMAEH K COOTBETCTBYHOLLIMM OEACTBU-
AM B crly4ae BO3HUKHOBEHMSA noxapa.

5.5 TpeboBaHUAa K 060pyaAoOBaHUIO ANA 3al4MTbl NepcoHana

Heobxogumoe ang 3awuTbl nepcoHana odbopygoBaHe AoMKHO ObITb AOCTYMNHBIM. CocTaB 1 TUM obopy-
NOBaHUA MOXET MEHATLCH B 3aBUCUMOCTW OT MECTAa ero UCnomnb3oBaHus. Cneayer, oaHako, y4UTbIBaTb Cneay-
loLMe pakTopbl:

6
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- Hanuyue B rase TOKCUYHBIX N pasgpakaroLnX KOMMNOHEHTOB (TaKkMX Kak cepoBOaAopod, paacH, PTYThb,
apomMaTuyeckme coeguHeHna KU ap.) NpUBOANT K HeoBXoOAMMOCTM nodadvyn YUCTOro Bo3dyxa, NMPUMeHeHus
cpeaCcTB NMHANBUAYaNbHOW 3aLLUTbl OPraHoB AbIXaHWUs, NepyaTok U aHannM3aTopoB TOKCUYHBIX COEQUHEHUN.

[1pumeuyanue— CobepxaHue 8pelHbIX selecms 8 8030yxe paboyell 30HbI He OOIMKHO ripesbitiamsbs 3Ha4eHUU
rpederibHO 0orycmumbix KOHUeHmpauyuti 8 coomeemcemasauu ¢ fOCT 12.1.005;

- Npun oTOOpEe NpoO rasa BbICOKOro AaBNeHUA MOryT noTpeboBaThesl 3allUTHbIE OYKU NN NULEBLIE LLAT-
K. ONna KOHTpOoNA AaBfeHUda B cUcTeMe crieayeT NPpUMEeHATb JaTynku AaBneHna (MaHoMeTpbl). Ana npoBepkn
repMeTUYHOCTIA CUCTEMBI ClieayeT UCMONb30BaTh TeYeuckartenb, NopTaTMBHOE YCTPOUCTBO OETEKTUPOBaHUA
yTe4yeKk Unu pacTtBop MOKLLUX CPeacTs,;

- npun oTOOpPe Npob rasza nepcoHan AoMMKeH HOCUTb aHTUSNEKTPOCTATUYECKYHO cneLodeXay B COOTBET-
ctBU ¢ [OCT 12.4.124;

- Npu paboTe ¢ rasoBbiMX CMecaMU B DannoHax nog AaBneHneM A0MKHbl cobnogatecd npasuna [1];

- TPWU BOSHUKHOBEHWU OMHA NepcoHan AoMKeH HadeTb OTHeCTOUKYo oaexay (dhapTyku, padbodme KoMOun-
He30HbI, nabopartopHyto oaexay) rno FOCT 12.4.221. Kpome TOro, B pacnopsiXkeHunn nepcoHana AoMmKHbl ObITh
MacK1 Ang 3alnTbl OT AblMa 110 [2].

5.6 TpaHcnopTUupoBaHue

BannoHsbl ¢ Nnpobamu rasa, Haxoasalwerocs noa AaBneHneMm, cneayeT TpaHCNopTUROBaTh B COOTBETCTBUM
C OEUCTBYHOLLMMMN MHCTPYKLMSMMA.

BannoHbl ¢ NOABWKHBIM NOPLUHEM Bcerga Ao/mKHbl NOMeLLaTbCs B TPAHCMOPTUPOBOYHbLIN KOHTENHep. B
MPOTUBHOM CIly4yae MOXET NPoU3onuTK NoBpeXaeHne camoro dbannoHa u/nunun KnanaHoBs, MaHOMETPOB U ap.

Bo BpemMs TpaHCNopTUPOBaHUA KOHTEUHEPLI C NpodaMK TakKe crneayeT 3aluilaTtb OT BO3AENCTBUSI TEM-
nepaTtypbl, KOTopast MOXET NMPUBECTU K MOBLILUEHUIO AaBNEHUA UMW KOHAEeHcaLMM NPoDHI.

KoHTenHep AomkeH ObiTb MapkupoBaH B COOTBETCTBUM C NPUMEHAEMbIMU NMpaBuiamMmu.

6 TexHMYyeckue acnekTtbl npouecca oTéopa Nnpood

6.1 XapakTepUCTUKU NOTOKa

[ToTOK B razonpoBoae MoXeT ObITb NaMUHapHbIM UK TypdyneHTHbIM. OgHako B cucteme otbopa npob
cnegyet nsberatb 0bpaszoBaHUA NaMMHaAPHOro noToka. MoTok MoXeT 6biTb oaHOda3HbIM UM MHOTOdIa3HBIM.
Kak npaBuno, UcnonbaytoT TypOyneHTHbIN ogHodasHbI NOTOK rasa. B ra3oBbIX NMUHUAX Takke MOXHO 0BHapy-
XXUTb AByXdpasHble TypbyneHTHbIe NOTOKWU, KOraa Tekydas cpega HaxoauTcsl BON1sn yCrnoBU HacbILLIEHNS.

Hanpumep, ecnn NoToK U3 cenapartopa rasaKngkocTtm dyaeT HaxoanTbCs BOMM3M TOUKK POCHI rasa, To MNo-
HWKEHMEe TemnepaTypsbl B NMMHUK ByaeT NpUBOANTL K KOHAEHcaUun U, crneaoBaTensHO, K 00pasoBaHUIO ABYX-
dpa3HoOro NoToKa.

MOXXeT CcnyunuTbCsl, YTO NOCre y3ra cMmelleHnst obbeanHEHHbIE ra3oBble NMOTOKU HE MONHOCTLIO NepemMe-
LLIanMCb B rasornpoBoae.

Ecnun cocTtas rasa He NONHOCTbIO OAHOPOAEH, MPUMEHEHNE CTATUYECKOTO CMECUTENS CMOXKET YNyULLNTb
OAHOPOAHOCTb.

[1pumeyaHue— Cmamuyeckul cMmecumerib ripedcmasnaem cobol Kamepy (rionnocme), rnpedHasHa4eHHYo
0715 yCpeOHeHUS KOMIIOHEeHMHO020 cocmaea ripupoOH020 2a3a riocrie y3fa CMeuweHUs 2a308bkIiX MoMmoKos.

6.1.1 JlamMmuHapHbLIX NOTOK
ObbIYHO B rasonpoBoae NaMnHapHbIA MOTOK He 0bpa3yeTcs, MNOCKObKY BA3KOCTb raza Mana, a CKOpOCTY

MoTOKa A0CTaTOuHO BbICOKM ANs ero obpasoBaHusl. OQHaKO KOHCTPYKUMSI cUcTeMbl OTBopa Npod AomkHa UC-
KItouaTb BO3HUKHOBEHME NTaMUHAPHOIo NMoToKa.

6.1.2 TypOyneHTHbLIN NOTOK

Kak npaBuno, TypbyneHTHbIN NOTOK ABNSAETCH NpeanouTUTeNbHbIM AN cMcTeMbl 0TOopa nNpob 1 B raso-
BOW NMUHUW, NOCKOSMbKY TYpOYNeHTHOCTb obecnevnBaeT XOpoLlo NnepeMeLlaHHyo TeKy4Uyo cpeay.

6.1.3 IByxdazHbIN NOTOK

OT160p Npob AByxdrasHbIX (ra3/)KNOKOCTb) CMecen He paccMaTpuUBaeTCH B HACTOSILLEM CTaHaapTe W, No
BO3MOXXHOCTW, ero cneayet nsderatb.

CoBpeMeHHas TexHomnorns otbopa npod NpMpPOAHOro raza HeaoCTaTOuHO pa3BuTa And TOro, YTodbl Bbl-
MOMHSTh TAKOM OTOHOP € yOAOBNETBOPUTENBHON TOYHOCTbIO.

6.2 KoHaoeHcauua n noBTopHOe UcnapeHue

KoHaeHcaLuusa npupoaHoro rasa siBnseTcs JOBOMbHO CIIOXHbIM NpoL.eccoM. Ha pucyHke 2 npuBeaeH npu-
Mep pa3oBOn gMarpaMmmbl COCTOAAHUSA AaBneHune/TeMmnepartypa ans npupoaHoro rasa. Bua Kpreon 3aBUCUT OT
cocTaBa rasa.
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[laBneHue, Mlla
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Temnepatypa, °C

— KpMBasi TOMKN POChi;

— e — OXNAXAEHME OT 35 °C;

— — —— — OXIAXAEHWNE OT 25 °C;
¢ — KPUTUYECKAs TOYKA;

— U30TEpPMa

PucyHok 2 — [pumep guarpammbl gasneHue/remneparypa gns npupogHoro rasa

Kak nokasaHo Ha pUcyHKe 2, dpa3zoBas rpaHuua siBNAETCs CNOXXHOW 3aBUCUMOCTBLHO MeXady KpUTUYECKON
TOYKOWN N HOpMarlbHbIMU pabounMMin yecnoBUsaMn. PeTporpagHast KoHaeHcaUnus MOXXeT NPOU3oUTU BO BpeMs pe-
r'YNMPOBKW AaBNeHUA UM TeMnepaTypbl rasa, B pesynbsrate 4Yero BO3MOXHO HenpeaBuaeHHOE BO3HUKHOBEHUE
BTOpOW dpaskl. [lepen Havanom aHanunsa nNpoby cneayet HarpeTb He MeHee YeM Ha 10 °C Bhllle TemMnepaTypsil
MCTOYHMKA (ra3oBOro NoToka, U3 KOToporo otobpaHa npoba). Ecnu temnepartypa UCTOUHUKA HE U3BECTHA, TO
npoby cnegyet HarpeTb He MeHee Yyem Ao 100 °C. [nga Toro 4tobbl rapaHTUPOBaTbL NOBTOPHOE UCMapeHUe,
HarpeBaHne cneayet npoaorkartb B TevYeHue 2 4, a Npm HeobXxoaMMOCTM Aonblue.

6.2.1 lNMpumep npobnembl, BO3HUKaKOLWeEeN NpU KOHAEeHcaLuuu

[TprUmep TOro, Kak MOXKET BO3HUKHYTb Takag npobrnema, nokasaH Ha puUcyHke 2. B razonpoBoge CoOaepKUTCH
ras3 npu gaesneHnun p,. Ecnu HavanbHaa Temneparypa pasHa MUHYC 10 °C n ra3 pacwumpsaeTcd (T. e. JaBneHune na-
0AaeT) B NU30OTEPMUYECKOM PEXKNME, USMEHEHWNE eroc COCTOSIHUA DyaeT NPOUCXOANUTb B COOTBETCTBUM C BEPTUKATTb-
HOU NUHUEN Ha PUCYHKe 2 Mo Mepe ee NPUDNIMKEeHUA K AaBNeHUIO p,, NPY KOTOPOM MOXHO aHanM3npoBaTh ras.
[1pn AgaBneHnn p, ra3 HaxoanTCA B yCTOUYMBOM O4HO(a3HOM COCTOAHNN U NPOAOCIDKAET OCTaBaTbCA B TAKOM CO-
CTOAHWK, NoKa AaBneHne He JOCTUTHET p,, KOTOPOE COOTBETCTBYET rpaHuLie AByXdasHon obnacTu.

Mexay nasneHuem p, n 6ornee HU3KUM AaBneHUeM p, NPUCYTCTBYIOT Kak ras, Tak U KOHAeHCUpOBaHHas
XnakocTtb. OTHOCUTENBbHbIE KONMMYECTBa ra3oBOM U XNAKOW das U MX COCTaBbl MOCTOAHHO MEHSATCS BO BCEM
aToM AnanasoHe. OgHodasHbIn ras ele pas nosiBNAeTcd npu gasneHuy MeHblue p, BNNoTb 40 AaBMNeHUs p,,
NP KOTOPOM OH aHann3npyeTcs.

HaobopoT, 6bannioH ¢ Ha4yanbHbIM AaBleHNneM p, , 3anofHeHHbIN U30TepMUYECcKU A0 AaBNEeHUA p,, NPK
NPOXOXAeHUN OaBneHns vYepes p, byaet coaepxartb ABe asbl. TeopeTndecku oHn ByayT pekoMbuHUpoBaTh
npvu AaBneHnun p,, 0gHaKo TakoW npolecc ABNAeTcA MeaneHHbIM, U Nioboun ras, oTobpaHHbIN U3 bannoHa, co-
aepxatwlero ase pasbl, byaeT HenpeacTaBUTENbHBIM, U, KPOME TOro, ero yaarneHme npruseaeT K USMEHEHUIO COo-
CTaBa rasa, ocratoLlerocs B bannoHe.

cnonb3oBaHue 6anoHOB ¢ MNOABWKHBLIM MOPLUHEM CO CXKaTbIM ra3oM NOMOXET UCKHYNTL 3TN Npobre-
Mbl, COXpaHssi Npody B COCTOSAHUN, NPW KOTOPOM He ByaeT NpoucxoaunTb pasgeneHus gpas.

8
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dakTn4ecku npu pacllmpeHni rasa ero tTemMnepartypa nagaet sBcrneacteue adpdpekTta [koyna-TomMmncoHa.
[a3, noBeAeHMne KOTOPOro nokasaHo Ha pUcyHke 2, HaunHaga ¢ Temnepatypbl 25 °C 1 gasnenunsa 10 Mla, oyaer
oxnaxpgatbca HKe muHyc 10 °C npu p, n, cneagoBaTtenbHO, KOHAEHCUpoBaTbeA. [N Toro, YTobbl AOCTUYL AaB-
neHusa p, bes obpasoBaHNA AByXdasHoU obnacTu, HadanbHaa TemnepaTypa AomkHa paBHATbeA 35 °C.

6.2.2 KoHaeHcauua nocne coopa npobhbl

[[a30Bas Npoba MOXKET YaCTUYHO KOHOAEHCMPOBATLCHA B KOHTEUHEpEe ANg npobbl B NpoLEecce TPpaHCNOPTH-
POBaHUA UMK XpaHeHUA A0 NpoBedeHUst aHanusa B nabopatoprin. KoOHTeMHepLI ¢ NpoOOW BLICOKOTO AaBNeHuUs
1 ra3oBble NUHUK A0 aHaNUTUYeCcKoro brnoka Bcerga AoMmKHbl ObITh HArpeThl Nepen NposeageHnemM aHanunsa (3a
NCKNIOYEHUEM rasa, KOTopbl He byaeT nepexoanTb rpaHuuy das). NpoaormknTensHOCTL N TeMNepaTypa Ha-
rpeBa ACMKHBI ObITb AOCTATOYHbI AN TOro, YTobbl 0O6ecneyYnTb NOBTOPHOE UCNapeHUe BCeX KOHAEHCUPOBaH-
HbIX YrneBoaopoaoB A0 HadYana NnpoBeaeHUs aHanunaa.

6.2.3 KoHaeHcauusa B npodbooTdbopHOM 30HAE

Xungkue Taxkenble yrnesoaopoabl U KoHaeHcauus B NpobooTOOpHBIX NMMHUAX B TOM cllydae, ecnu npoba
BO3BpAalLlaeTCA B OCHOBHOW MOTOK, MOTYT NPUBECTU K YMEHbLLEHUIO N3MEPEHHOW TENIOTLI cropaHnsd rasa. 970
OyoeT NpoABNATLCSA NP perucTpaunn pesynbTatoB Ha gnarpaMMHON NeHTe B BUOE CUHYCONAANbHOINO BOMHO-
BOro acpdekta AeHb/HOYb, Korda 3aperncTpupoBaHHoe 3Ha4YeHne TenIoThl cropaHna 6yaeT Bhillie U3-3a Harpe-
Ba JHEM W HKE MU3-3a OXNaXKOeHUS HOYbIO.

6.2.4 Mepbl 60pbObI C KOHAEHCALUEN

[ns Toro 4tobbl N3bexaTsb Npobnem KoHAeHcauUuK, TeMmnepaTtypy obopyaoBaHuUa anst obpadboTku npoodbl
crneayeT noaaepXXuBaTbh Bhille TOYKK pockl NMpu nobom aasneHun B cucteme otbopa npob. Kpome Toro, ras
MOXHO NpeaBapuTenbHO HarpeTb, Kak nokasaHo Ha PUCyHkKe 2.

6.3 Aaocopbuus u gecopouun

[Tpouecc, Npu KOTOPOM HEKOTOPLIE KOMMOHEHTHI rasa agcopbupyroTcsl Ha TBePAbIX NOBEPXHOCTAX UMK
necopdbupyoTcs ¢ HUX, HasbiBaeTcs copbumnein. Cuna NpUTSXKEeHNS MexXay HEKOTOPBIMA KOMMNOHEHTaMU rasa v
TBEepAbIMU NOBEPXHOCTAMU ABNAETCA YACTO PU3NYECKOU 1N 3aBUCUT OT NMPUPoAbl yH4acTBYOLUX B 3TOM NPOLecC-
ce MaTepunanos.

[MpUpOaHbIA ra3 MOXKET coaepKaTbh HECKOMbKO KOMMOHEHTOB, KOTOPLIE NMPOSABMASIHOT CUNbHbIE COPOLIMOH-
Hble CBOUCTBA. Ha 310 cneayeTt obpaTuTb 0coboe BHUMaHUE B crnydae onpeaeneHns TsKenblX yrnesoaopoaoB
NN NpumMecen Ha ypoBHe Crneaos.

6.4 YTeukun u anddhysnn

[na obHapyXxeHUa yTeuek cneagyeTt NpoBOAUTb PErynsipHyto NPoBEPKY repMeTUuUIHOCTU NUHUA 1 0DOpY-
OoBaHuA. HesHavyuTenbHble yTeukn Unu gaupdysmna MoryT BNUATL Ha COCTaB rasa B crydae onpegeneHui
NMPUMECEN Ha YPOBHE cneaoB (Boga unu atMmocdepHsln kKncnopog moryt anddgyHanposats B Tpyoby nnm B
KOHTEUHeP Aake NPpu BbICOKOM AaBreHUn: pa3HOCTb NapumanbHbIX AaBNeHUN KOMNOHEHTOB onpeaenseT Ha-
npaBneHne, B KOTOPOM OHU OyayT anddyHanpoaTts). [pn Hann4um Bogopoada cneayet NposBnsiTb 0Cobyto
OCTOPOXXHOCTb.

YTEUKN MOXHO ODHaPYXNUTb C MOMOLLLIC PACTBOPOB MOKLWKMX CPpeACcTB, NOBLIWAA AaBNeHNe B NpobO-
OTOOPHOW NMUHUN, NN C NOMOLLLIC Bonee CNOXHBIX METOAOB, HANPUMeEP C NOMOLLLIO reNMeBLIX TeYEUCKa-
Tenewn.

6.5 Xumunyeckue peakumm n xemocopouuma

XUMUYECKN aKTUBHbIE KOMMOHEHTLI MOTYT BCTYNaTb B peakuyun ¢ Matepuanom obopyaoBaHuns ang otbo-
pa Npob (HanpUMep peakLnn OKUCIEHNUS) NN NPOSIBIIATL XeMOCOPOLIMOHHBLIE CBOUCTBA. KpoMe TOro, Matepu-
anbl, NPUMEHsIEMbIE B TAKOM 0O0Opya0oBaHNU, MOTYT OKa3aTbCsl KaTanmsaropamMmuy peakumin B npobax (Hanpumep
B CMEeCsiX CO cnegamMiu cepoBoaopoaa, Boabl U kapboHuncynedgunaa).

6.6 Mepbl no yaaneHUo XUAKoU asbl ¢ NOMOLLIO KanneynoBUTeneu

KanneynoButenu nnu cenapartopbl ra3KMaKkocTb B CUCTEME MPOBOOTOOPHLIX NMUHUA NpegHasHaveHbl
ONs yoganeHusa UHTPY3UBHBLIX MOCTOPOHHUX XuakocTen. X npumeHeHne AOMKHO ObiThb TLATENbHO MU3y4ye-
HO (9.4). KanneynoBUTENM MOryT HakanMBaTh XXUOKOCTb, a 3aTeM HENPEPLIBHO UCNAapPsSTbh €e B NOTOK Npoodbi.
CyLlecTBYeT ONacHOCTb TOro, YTO UX NPUMEHEHNE MOXKET U3MEHNTL CocTaB 0TOUpaemMoro rasa. KoHueHTpaunn
KOMMOHEHTOR, HaXo4AaALWKUXCA B paBHOBECUM MeXay rasoBoU U XXuakon dpasamm, MoryT USMeHUTLCA Npu yaane-
HAW XUAOKOCTU. [1poboOTOOPHBIE NUHUKA AOIMKHBI NMABHO NOAHMMATLCH BBEPX OT TOYKUM OTOOpa, U B HUX
OOIMKHbI OTCYTCTBOBATb 30HbI, B KOTOPLIX MOXET HakannmBaTbCs XUOKOCTh.

[1pumeyaHue— PekomeHOyeMbill HaknoH rnpoboombopHou nuHuu — 1:12.
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7 Matepuanbl, UICNONb3yeMble Npu oToope npoob

7.1 O6wue nonoxeHun

[MpurogHOCTb MaTepuranoB, NPUMEHSIEMbIX B CUCTEMAaX OTOOpa Npob, 3aBUCUT OT cocTaBa OToMpaemMoro
raza. ObbIYHO pekoMeHaYyeTCHa MPUMEHSITb HEPXKaBEIOLL YO CTanb A1 BCEX NOBEPXHOCTEN, C KOTOPbIMU ByaeT
KOHTakTupoBaTb ras (cMm. 7.1.1). Cegna kKnanaHoB W YNNOTHEHUS NMopLIHen ACMKHbI ObiTb U3roTOBNEHLI U3
YApyroro Mmatepuana, yaocoHoro B oocnyxkmsanun. [Npun otbope npob BNaXKHbIX MM BbICOKOKUMSALLIUX ra3oB, UM
ra3oB, cogepkalluux cepoBogopoa Unn anokena yrnepoaa, BO3HUKaT AONONMHUTENbHEIE NPODNeMbl C MaTepU-
anamun. [Ins Taknx rasoB MOXeET NoTpeboBaThbCs NPUMEHEHMe cnelnanbHbIX MaTeprUanoB U NOKPLITUA B CUCTE-
Me oTbopa npob. PekomeHayeTcsa NMOKpbIBaTb BHYTPEHHWE MOBEPXHOCTU OanMoHOB Ansl OoTOOpa rasoB C
BLICOKUM cogepaHueM cepoBogopoda nonutetpadgpropatuneHom (IMTP3I) nnm anokcuaHom CMonon. XUMmn-
YeCKN aKTUBHbIE KOMMOHEHTLI, TaKMe Kak cepoBoAopoa U PTYTh, cneayeT onpeaenaTb Ha MecTe, UCNOoNb3ys Me-
TOAbI NPSIMOroc oTbopa npob, Koraa 310 NPakTUYECKU BbINMOMHUMO, NOCKOMbKY Aa)Xe npuMeHeHune 6annoHoB ¢
MNOKPBLITUSIMW HE MOXKET rapaHTUpoBaTh OTCYTCTBUE aacopbunn 3TUX KOMMOHEHTOB.

[TpUMEHEHUNA TaKnX MArKUX METaNMoB Kak NnaTyHb, Meab U antoMUHUA crieayeTt usberatb B TEX Criyyvasix,
Koraa MoryT BOSHUKHYTb NMpobnemsbl ¢ KOpposnen 1 yctanoctsio Mmetanna. OaHako B HEKOTOPLIX Criydasix, korga
peakUuMoHHasa cnocobHOCTb MMEET KpUTUYEecKoe 3Ha4YeHune, antoMUHUA MOXKET BbITb UCMOSNb30OBAaH B KAYECTBE
MaTepuana ans KoHTenHepoB ans npob.

OO6bIYHO MaTepuanbl, BXoAsALWMe B KOHTAKT ¢ npobamu Unm rpagympoBOYHbIMW razaMmi, A0/HKHbI UMETb
cneayroLlne XxapakTepucTuKku:

- HEenpoOHMUAeMOCTb A1 BCEX ra30B;
- MUHUMarnbHas copbuns;
- XMmnYyeckKaa MHEPTHOCTb NO OTHOLLUEHUIO K KOMMOHEHTaM NMpupoaHoro rasa.

N3-3a BOSMOXHOIO NMPUCYTCTBUS B NPUPOAHOM rase ManbiX KONUYeCcTB coeUHEHNIA cepbl, PTYTU, ANOKCH-
aayrrnepoga v ap. sce obopyaoBaHme U GUTUHIA AOITKHBI BbITb N3roTOBMEHLI MPEUMYLLIECTBEHHO N3 HEPKaBEe-
loLLEN cTanu, a nNnpu HU3KOM AaBneHun rasa — u3 crekna. OagHako UMEeKTCH anbTepHaTUBHbIE MaTepuansl,
nepevncrieHHble B Tabnuue 1.

[1pumeyaHue— Mamepuarbi, ucrionb3yemsie 0119 U320MOBMEeHUS KOHmMeuHepos, rnpoboombopHbIx nuHull u
Opyz2o020 rnpoboombopHozo 0bopyooeaHus, OOMMKHbI bbiMb UHEPMHBIMU 110 OMHOWEHUK K KOMITOHeHmam rpupooHO20
2aasa.

Tabnunua 1— CoBMECTUMOCTb MaTepuanos Ansa cuctem otbopa npob ¢ KOMNOHEHTAMU rasa

COBMECTMMOCTI:” C KOMIMOHEHTAaMK Ta3a
MaTtepuan
CH_ | COS,CO, | CH,OH, 0, | H,S,RSH, THT | H,0 He Hg H,, CO
HepxaBetowas cranb a a a b b a b a
Crekno? 3 3 a 3 a 3 3 a
T3> b b b a c c C b
[Tonnamna a a b a C a C a
ANMOMUHUNA a a a b b a c a
TutaH a a a a a a a a

V" a — npuroges;
b — npurogeH ycnoBHoO;
C — HE PEKOMEeHAyeTCH.
%) CTekno ABNSEeTCS BbICOKOMHEPTHBIM MaTePUanom, HO OHO Xpynkoe n HebeszonacHoe anst oTbopa npod npu aasne-
HUW Bbllle aTMmocdhepHOoro.
3 [MonuTteTpadTopatTnneH (PToponnacTt) MHEPTEH, HO MOXET NPOSIBNATL aACOPOUNOHHBIE CBOMUCTBA. Kpome Toro, oH
npoHnuaem, Hanpumep ans soabl, He n Hy. [TTO3O nokpbiTnsa Moryt umeTe A4ePEKTHI, U NMO3TOMY HacTU BHYTPEHHEN NO-
BEPXHOCTN MOIYT OKasaTbCsl HEe3alWMLLEHHBIMN,

7.1.1 Yrnepoaucrtas ctanb

Yrnepoauctasa ctanb U gpyrie oTHOCUTENbHO NMOPUCTBIE MaTepuanbl MOTyT yaep)KMBaTh B MOTOKE Npu-
pOAHOro rasa bonee TAKenble KOMMNOHEHTbI MPUPOAHOIO rasa 1 3arpsasHaoLLMe ero NPUMecK, Takme Kak guokK-
cua yriepoaa 1 cepoBoaopod, U He A0MKHbI MPUMEHNATLCA B cucTeMe oTbopa npob.

10
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XOTH HepXXaBetollas cTalb 00ObIYHO SIBMIAETCH XOPOLUMM MaTepmnanom nNpu N3roToBneHnn obopyaoBaHUs
ansi otbopa npod, nepen ee NPUMEHEHNUEM NONb30BATENIO PEKOMEHOYETCHA NPOKOHCYNBbTUPOBATLCA C 3KCMNep-
TaMU Mo KOPPOo3nu.

HepxaBetowas ctanb 0OblMHO He roanuTca Ans NOTOKOB, coaepXawux sogy. OaHako ycTaHOBMNEHO, UTO
HEKOTOpbIe Mapku HepxaBetollen ctanu, Takme kak4 CrNi 18 10 n4 CrMo 17 12 2, moryT ObITb NPU3HaHbLI NPU-
rogHbiMu1).

7.1.2 3nokcugHble NOKPbLITUA

2nokcuaHble (MNK peHonbHbIE) NMOKPLITUS OyayT YMEeHbLLIAaTbh UMK YCTPaHATL aacopbunto coeaquHeHni
Cepbl U APYrnMxX KOMMOHEHTOB, coaepKalnxca B HebonblUMX KonndecTBax. iIMmM HenpakTUYHO NOKPbIBATH He-
bonbwine MUTUHIK, KNnanaHel U gpyre getanu manou nnowagn. INotepu rasoBbIX KOMMOHEHTOB M3-3a TaKUX
He3alMLLEHHbLIX NOBEPXHOCTEN MOXHO, OQHAKO, OOHaPYXXUTb U UBMEPUTL, ECNN NX OOBbEMHAA A0NA COCTaBMNSA-
eT MUNnMapaHbie U MUNINMOHHBLIE Aonu?) (cMm. 7.2).

7.1.3 Opyrue nonumepbl

[TpmMeHeHne apyrmx noMMepoB AOIMKHO orpaHnyYMBaThcs TpybamMmmn nnn nepexogHukamn, coeauHAoLLIN-
MW y3nbl 000pYyAOBaHUSA, rae OTCYTCTBYET NPSAMON KOHTaAKT ¢ Npobon N Takon KOHTaKT HeaHauuTeneH. Ocoboe
BHAMaHWE Ha UCMOMb3yeMble NoNMMepbl crneayet obpatute B cnydYae aHanusa Boabl UMK coeauHEHUN Cepbl.
OgHako xopoluune pesyrnbraTbl MOXKHO NMOMYy4YnTb, NPUMEHSIA NMONMMaMnaHbIn MaTepuran aAng KoOpoTKUX Tpyo.

B HeKoTopbIX cnydasax rnpu HU3KUX gaBneHnAax MOXKHO NPUMEHATb MArKUA nonusuHunxnopug (MNBX).

[lepen TemM Kak NpUMeHUTL B cucteme otbopa npod HOBLIM NONTMMEPHBLIA MaTepuan, ero cneayet UChbl-
TaTb C MOMOLLBIO aTTECTOBAHHbLIX CMecen Npu oXXnaaeMblX KOHLUEHTpaLUUAX, YTOObl YCTAHOBUTL, HE BNUSET N
OH Ha cocTaB Npoodbl.

7.1.4 Pe3uHbl

[TpUMeHeHne pe3nHOBLIX TPYDOK UM NepeXoaHUKOB HEe pPeKoMeHAYeTCs Aa)Ke NMPU HU3KMX OaBNEHUNAX
N3-3a BbICOKOW peaKLMOHHOWN CNOCODHOCTU U NMPOHNLLAEMOCT PEe3UHBI.

CUNMKOHOBbLIE pe3nHbl M3BECTHbI CBOEW BbICOKOW aacopbuuein n npoHULAaeMoCcTbio AN MHOTMX KOMIMO-
HEHTOB.

7.2 buMmeTtannu4yeckasa Kopposus

[TpumeHeHne B cucteme otdopa npod pasHopOAHbIX METANNOB, KOHTAKTUPYIOLWMX APYT C APYIroM, MOXET
MPUBECTU K NOBBLILLEHNIO CKOPOCTU KOPPO3UN U, KaK cneacTBMe, K MorpeLHocTsaM npu otoope npob u/nnun npo-
bnemam ¢ 6e30NacHOCTbLIO.

8 OOwan noarotoBka oo6opyaoBaHUA

8.1 O6padboTka NnoBepXHOCTEN

CopbumnoHHble 3ddekThl, NPOABNSIEMbIE HEKOTOPLIMW MaTepuanamm, MOXXHO MSMEHUTb N YaCcTO YMEHb-
LLNTb C NOMOLLbLI 0DpaboTKM noBepxHocTen. HncTas, cBoboaHas OT CMa3KM NOBEPXHOCTb XapaKTepusyeTcs
MeHbLUeW agcopbumen. Ha LepoxoBaThiX MOBEPXHOCTAX UMEHTCS LIeHTPbI aAcopOLUn N akkKyMYNSILIAA ra3oB.

CyLLeCTBYOT METOAUKN NMONUPOBKA, KOTOPbLIE MOXXHO NPUMEHSATL AN cBeaeHUsa K MUHUMYMY COpOLMOH-
HbIX 3P EKTOB N YMEHbLUEHUIO BpeMEHU, HeobXoaMMoro aAns npuseaeHunst obopyaoBaHus anst otoopa npob B
COCTOSIH/AE PAaBHOBECUS.

CYLIeCTBYIOT U Apyrme npouecchl Ans yMmeHblleHUsa copbuUUoHHbIX 3ddekToB. HUTOObLI YMEHLLNTL aj-
copbuunto, Ha HEKOTopble MaTepuarbl MOXHO HAHOCUTL raribBaHU4YeCcKe NOKPLITUS TAKOro MHEePTHOIo MaTepm-
ana Kak HUKernb.

AncopOdbLuunn TakKe NPenATCTBYET NACCUBUPOBAHUE antOMUHNEBLIX MOBEPXHOCTEN C MCNOSb30BAHNEM CO-
OTBETCTBYIOLLMX METOAMUK.

8.2 O4yuncrtka cuctem otbopa npob

Bce yactn nnHui otbopa 1 nepeagadm npobd, KOHTaKTUPYOLWME C ra3oM, JOMMKHbI OblITb CBOOOAHLI OT CMa3-
KU, Macna, NfieceHn Unn Apyrnx sarpsasHAoLLmMX npoaykToB. KoHTenHepbl A48 npob cnegyeTt o4nwaTh 1 npoay-
BaTb nepea KaxkabiM oTOopomM npobbl, eCcrin OHU He ABNAOTCS crneLnanbHO NacCUBUPOBaHHBIMW BanoHamu,
MCNOMb3yeMbIMA A1 MOTOKOB Npob, coaepXXalmx XMMUYECKN aKTUBHBbIE KOMMOHEHTLI (CM. TakKe Mpuioxe-
Hne B). Ux cnegyeT cooTBETCTBYHOLLMM 0Opa3omM ounLaTth, HAaNnpuMep ¢ NOMOLLbH NETY4Yero pacTBOPUTENS, U
BbICYLLUMBATb AJ19 UCKNoYeHUsa agcopbumn coegnHeHnin cepbl U TSKENbIX YrNeBoAopoaoB. Takmne pacTBopuTe-

"V AHanozom sensemcs Hepxxaegerouwlad cmarnb mapok 12 X18HT10T u 08X18H12T no FOCT 5632.
) U3-3a HE3HAYUMENbLHOCMU MakKux nomephs Ha NPaKmuUKe UMU MOXHO rpeHebpeys.
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nn, Kak auetoH (FOCT 2768), koTopble He OCTaBMNAT CNeaoB nocne CyLwky, obbIMHO NOAXoasT ANA yaaneHus
TSDKENbIX YINEBOAOPOAOB, XOTH B HEKOTOPLIX ClyvYasiX OHM MOTYT NpeacTaBATb ONACHOCTb, MOCKOMbKY SIBMS-
lOTCS1 BOCNNamMeHAeMbIMN U TOKCUYHBIMW. Q4UCTKa NapoM 0DbIYHO peKOMEHAYETCS TOMbKO B criyvae, ecrnu cam
nap SABMNSIETCS YNCTbIM U HE COAEPXKUT MHIMOUTOPOB KOPPO3NN, peakTUBOB A1 00paboTKM KOTMOBOW BOAbLI UMK
OPYrnX BELWECTB, KOTOPbIE MOTYT 3arpsisHATbL BannoH anst npoo.l.

Ocoboe BHUMaHWe criegyeT obpaTtuTb Ha OYMUCTKY BanfoHOB, coaepKalmx OTNOXKEHUS.

Ecnn npeanonaraetca aHanus coeauHeHUn cepbl, TO He crneayeT UCNOoMNb3oBaTh nap Anst O4UCTKU banno-
HOB 13 Hepkagetollen ctann. CoeanHeHUs cepbl OyayT Nerko agcopobupoBaTbCsl CTEHKAMM DaANNOHOB, M MOMYy-
YeHHOe NpW aHanun3e cogepXaHne cepbl OyaeT 3HAUNUTENbHO OTNUYATLCS OT ee ASUCTBUTENLHOIO coaepKaHus.
[Toanexaulue aHannay Ha coaep:kaHume cepbl NPodLI cneayeTt oToupaTh B cneumanbHble yTepoBaHHbIE UMK
MaccUBMPOBaHHbIE BaNMoHbI, NpeaHasHavYeHHbIe And 3ToM uenn. Heobxoanmo 0TMETUTb, YTO BCH YBNaXKHAEMas
MOBEPXHOCTb KOHTEMHEPa Ans npob 1 ero BCrnomoraTternbHbIX KOMNOHEHTOB AOMKHA MMETL 3aLUTHOE NOKPLITUE.
YKazaHHble NMoKpbITUA BannoHa, HO He KnanaHoB, PUTUHIOB, YCTPOWUCTB cOpoca 1 Ap. MOTYT oKa3aTbCs HeaoCTa-
TOYHOWU 3aliUTON. B HEKOTOPLIX criydyadax, Hanpumep Ans rasos, cogepXallux cepoBoaopod, pekomMmeHayeMbiM
MOKPLITUEM ABNAETCA PTOPONNACT.

8.3 lNoproroBka obopyaoBaHUA K oTOopy npob ana aHanusa

NoaroToBuTb 06opyaoBaHMe Ana oTbopa Npod MOXHO, NPOAYBas erc TeM Xe camMbiM aHanM3npyeMbiM
ra3oM [0 TeX Nnop, NoKa pesynsTaThl aHanmnsa nocnegoBaTenbHO B3AThIX NPoO He cTaHyT cornacoBaHHbIMM.

[1pumedyaHUue— Pe3synsmamel aHanusa cyumarom coaraco8aHHbIMU, €CIlU PasHOCMb MEX0y pe3ynbmamamu
aHarnusa 08yx riocriefogameribHO 839Mkbix rpob He ripessiaem rpedena rnosmopaemMocmu pesyrbmamaoas 08yx usmepe-
Hul, pasHoeo 1,4 -r.

NpoAoIKUTENBHOCTL TaKoW onepaunm MOXHO YMEHbLUUTb, eCcnin A0 NPOAYBKM Npobon BakyyMnpoBaTh
obopyaoBaHne. Heckonbko nocreaoBaTterbHbIX OTKa4YeK M NpoadyBoK MOTYT ObITb NOME3HBIMU AN YMEHbLLe-
HUS BDEMEHU NoAroToBKM 0BopyaoBaHNA U AOCTUXKEHNSI paBHOBECUS.

[Mpoueaypa noarotoBk 06opyaoBaHUA C LieSbio AOCTUKEHNA PaBHOBECUA CUCTEMbI U TOTOBHOCTU K MPO-
BeJeHno oTbopa npob MoxeT ObITb YyCTaHOBMEHA B XoA4e npeaBapuTenbHbIX NCCNeaoBaHUi ¢ UCNOMNb30BaHU-
eM rasa U3BecTHOro cocrana.

8.4 lNpenBaputenbHoe 3anofHeHue

A30T (FOCT 9293), renunin [3], aproH (FOCT 10157) n cyxoun cuHTeTdeckin Bo3ayx (FOCT 24484) asna-
IOTCS razamMu, NoAXoaAsILLMMK NS OCYLLKUA UMK NpoayBKKM DannoHOB, KOTOpbIe CBOOOAHBLI OT OTMOXEHUN U 3a-
[PA3HEHUS TSDKENbIMKM KOMMOHeHTaMWn. Ona Toro, 4tobbl n3dexatb agpdekta namsaTu, WUCNonb3yemble
OCyLlaoLWMA U1 NPOAYBOYHLIN radbl He AOMMKHBI coaepXaTb onpeaenaeMblX KOMMNOHEHTOB. [Ans sawmnTel ban-
NIOHAa OT 3arpAasHeHUda BO3QYyXOM 4YacTo B HUX OCTaBMAT HEKOTOPOE KONMMYECTBO a3oTa, refiua Unm gpyrux ra-
30B. 3allUUTHbIE rasbl U rasbl, ICNOMb3yemMble OANA NOBTOPHOMO 3arnofHeHUa 6annoHoB UNn ans obecneyveHns
paboTOCNOCOOHOCTN DanNNOHOB C NOABMXHBIM MOPLUHEM, cneayeT BblOupaTbh TWaTenbHO, NOCKOMbKY, eCnu
MMeeT MeCTO 3arpasHeHue npodbl 3TUMU razamm UK yTeuka BHYTpKY DannoHa ¢ NoaBMXKHBIM NOPLLUHEM, TO aHa-
NnuTUdeckasa cuctema dyaeT MHTepnpPeTUpOoBaTh 3arpsasHeHne STUMN rasaMi Kak COCTaBHYHO YacTb Npobbl, Noa-
nexawen aHanudy. Hanpumep, npu npoBeaeHUM Xpomartorpadpuyeckoro aHanmsa, Korga B KadecTBe
raza-HoCcUTeNa UCNOMb3yT refini, reni, ocTasnnUcA B DannoHe ¢ 04HOW NOMOCTLIC U NPOTeKaroLW A MUMO
MOPLUHSI BO BTOPYHO NOMOCTb BannoHa ¢ NoABWXKHBLIM NOpLUHEM, He byaeT obHapyXeH Xpomartorpadom.

9 O6opyaoBaHue anda otoopa npob

9.1 3oHAbI Ansa ot6opa npod

B KOHCTpPYKUWM 30HOa ACIPKHA YYUMTbIBATbCA BO3MOXHOCTb PE30HaHCHOW BUDpaL N, BO3HUKAKOLLEN B
30HAe NpPW BBICOKUX CKOPOCTAX NOTOKA rasa B razonposoge. Npobbl U3 ra3oBbIX IMHWUA C MOTOKaMU, CBOOOAHbI-
MW OT XWAKoW dasbl, Korga TemnepaTtypa rnotoka Bbille TemMnepaTtypbl TOYKM POChbl, MOXHO OTOMpaTb € Mno-
MOLLIbIO 30HAa NboI KOHCTPYKUMKA. OaHaKo NMHUK, paboTatowme Npu TemnepaTtype TO4KM pockl 0TbMpaemMoro
rasa unn B6nnsun Hee, TpebYHOT NPUMEHEHNS creLnanbHOro 3oHAa, CKOHCTPYUPOBAHHOMO Tak, YTobbl NpeaoT-
BpaTUTb KOHAEHCALMIO KU 3aXBaTbIBaHWE ra3soM YacTuL, XXUOKOCTN.

9.1.1 30HA B BUAe NpsaMou Tpyoku

BonbLIMHCTBO OCHOBHBLIX KOHCTPYKLMA 30HAAa NpeacTaBnaAoT cobon 30HA B BUAE NPAMON TPYOKN, nokKa-
3aHHbIA Ha pucyHke 3. KoHel, MoXeT ObITb NPAMbIM MU Cpe3aHHbIM Mo YrioMm.
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PucyHok 3 — 30HA B BUAE NMPsMon TPyOKu

9.1

.2 Perynupyembiu 30HA,

Opyrum TMNOM KOHCTPYKLUM 30HAA, OObIMHO NPUMEHSIEMOTO
B ra30BOW NPOMBILUNEHHOCTU, ABNAETCA perynmpyemMoeii 3oHI. Ta-
Kne 30HAbl, CKOHCTPpYUpOBaHHbIE ANd nogadu rasa B CUCTEMY Npu

[MTOHWNXEF

npepbIBk

MOHTUPYIOTCSA C BHELUHEWN CTOPOHLI CTE
IOTCHA C NOMOLL IO BHYTPEHHero LUToKa
XO0OUT TNOHWXeHWe [JaBneHus,

HOM AaBrneHun, obblMHO NMPUMEHSIIOT C CUCTEMAaMU +
oro aHanusa. Huadparma n perynupyemas npyxu

e-
Ad

Haxoadwencsa Ha

HKU TPYObI 1 MpUcoegnHs-
K TOYKE, B KOTOPOW NPOUC-
HUXKHEM,

BBOOAMMOM B ra3oBblM NOTOK, KOHUE 30HAa. OTOT HWMXKHUIA KOHeL,
30H4a 4YacTo genarTt pedbpucTbiM Ans Toro, YtTobbl NnageHne Tem-
nepaTtypbl raza npu paclumpeHnn dbICTpee KOMMNEHCUPOBAOCh TEMNMNOBOW MAaccoun noToka rasa. lNpumep Tmnny-
HOro perynmpyemMoro soHga nokasaH Ha pUcyHKe 4.

9.1

.3 MecTononoxeHue U ycTaHOBKa

N
yl 7
7/
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T — Npy>XUHa , perynupyrollas Bbixoa, 2 — K MaHo-
METpY KU cbpocy; 3 — BbIxoA rasa;, 4 — TennoBble
pebpa; 5 — TouvKa perynupoBkU; 6 — Bx0oO rasa

PucyHok 4 — Perynupyembin 30HA

30HA cneayeT pasMellaTtb HENOCPEeACTBEHHO B MOTOKE rasa TakiMm obpasom, UToObI UCKMIOYNTL Npobne-
Mbl, CBA3aHHbIE C a3pO30NTAMU U NbINLIO.

[1pu onpedeneHuu Mecma ycmaHOo8KU 30H0a criedyem pyKoeoocmeosambCs HOpMamueHbIMU OOKYMEH-
mamu, peariameHmupyrowumMu Memoo usMepeHuUsi pacxoda u Kornudyecmsa 2asa: TOCT 8.586.5, [4] n [5].7

30Ha cneayeT ycTaHaBNMBaTb HA BEPXHEW YacTn ropnu3oHTanbHOro ydactka Tpyobl. 3oHA Aomke
nevYnBaThb U3BMNEYEHNE rasa 13 LieHTpanbHOn obnacTu ra3onpoBoaa, ANs Yero 3014 norpyxatoT B Tpy6o

Ha rmybuHy ot 0,3 go 0,7 anameTpa razonposoja.

CHapyXu 30HA aomkeH ObITb 0bopyaoBaH COOTBETCTBYHOLLEN CUCTEMON BEHTUNEN. DTO obecnevmnBaeT
BO3MOXHOCTb OTCOeaMHEeHNUS NPpObooTOOPHON NMUHNN OT TEXHOMOrMYEeCcKOn NMUHUIA. 30HO MOXET ObITb CTaLUO-
HapPHOro UM CbEMHOMO TUMAa B 3aBUCUMOCTW OT YCNOBWUK padoThl U pasMeLLeHuns.

1)

H 0bec-

1poBOA

Tekem opuzuHana cmadoapma «PekoMeHoyemces pasmewams 30HO HUXKE 10 rMTOMOKy 0m 3/1eMeHmo8, 803My-

WaroWUX Nnomok, MaKuXx KaK KOJfieHa, MNnpueMHbIe KOJINeKrmMopsbl, KliariaHbl U mpOﬁHUKU, Ha paCCmodHuu, cocrnasliiaruem
He MeHee 0gaduamu Ouamempoe mpy5bm UCKITHOYEH KaK HE coomeemcmeyfomuﬁ COGPEeMEHHOMY MexHU4YeCKOMY OCHa-
WEeHUR V3rioe y4dema pacxo@a U KoJsiu4decmea caaa.
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30HO ycmaHaernuesaemecs Ha 2a3oripogolax duamempom bonee 200 mm. Ha 2a3ornposodax MeHbLWEe20
ouamempa MecmomM ombopa rnpob Moxxem CryXumse Wmyuep, CHabXXeHHbIU 3aropHbLIM 8eHMuUeM, unu MaHo-
Mempu4ecKkul wmyuep, pacronoXeHHbIU 8 8epXHel Yacmu 20pU30HManbHo20 UMl eepmuKkaibHO20 y4acmkKa
mpyb6ornposooa.

9.2 NMNpob6ooTH6OpPHLIE NMHUU U NUHUU NepeaaYn nNpob

Kak npasuno, npodbooTdopHbIE NMUHUN AOITKHBI BbITb MO BO3MOXHOCTU KOPOTKUMU 1 Manoro BHYTPEHHETO
anameTpa, HO He MeHee 3 MM, A9 YMEHbLUEHUSI BpeMeHun rnpedbiBaHUs B HUX rasa.

INMnHnm cbpoca npob B atmocdepy cnegyetr MMHUMU3NPpoBaTh. Kpome Toro, 6onsume nepenaabl gas-
NEeHNa MOTYT BbI3blBaTb OXNaXxXgeHne N KoHAeHcauuto, KoTopble OyayT BNMSATL HA NpeacTaBUTENbHOCTL
Npoo.l.

Bpems npoaysku npmn oTdOope To4eHHbIX Npob AomkHO He MeHee YeM B 10 pas npeBbiaTh BpemMsi Npeobbl-
BaHWUA Npobbl B NMUHUN.

B npunoxeHnn G npueeaeHbl ykasaHUs no BbIMUCTIEHNIC BpeMeHU npedbiBaHKUS.

Bce coeanHeHUs1 Mexay To4YKkon oTbopa U KOHTenHepoM Ans Npobbl AOMKHBI ObITb TAKUMIN, YTODLI UC-
KIMHOYNTb 3arpssHeHne npobeol. Npn HeOBXoAMMOCTU 1 Korga 31O AONYCTUMO, pe3bboBble coeanHeHUs creayeT
YAMOTHATL € NOMOLLLHO NeHThl U3 MNTP3. He cneayet ans ynnoTHeEHUN pe3bbOoBbIX coeAUHEHUNA NCNOMb30BAaTh
repMeTnkn. OHKU MOTYT 3arpssHsiTb npoby wu/unn agcopdbupoBaTb KOMMOHEHTbI NPOOLI, YTO NPUBOAUT K
OLUMDOOYHBIM pesynkTaTamM aHanumsa.

9.2.1 MNapeHue paBneHus B Npob6ooTOOPHON NUHUI

[TpaBunbHas paboTta n1HKUK, obecnedymBaroLlen nogady npood, yctaHaBNMBAETCS NYTEM 3adaHUA pas3HOC-
TW AaBNEeHUA B TOUYKe OoTOOpa N B TOUKe BbIXoda rasoBbIX Npod.

Tpebyemoe nageHne gaBneHns MOXeT ObITb 0becrnevueHo ¢ NOMOLLbIO M3MePUTENBLHON Anadparmel, pe-
r'YnsTopa Unu apyroro noaxoasilero yCTponucTea, pasMmeLlleHHoro B MMHUM oTbopa rasoBbiX Npood.

9.2.2 Pazmepbl Nnpo50oTO0pPHON NMUHUNK

CKOpPOCTb NMOTOKa Yepes NpobooTOOPHYI0 NUHUIO BLIONPAIOT Tak, UYTObLI 0b6ecnevynTb MMHUMAaNbLHOE Bpe-
MS OTKNMKa aHanusartopa. OaHako KaxKablv KOHKPETHLIN Crlyyan NpUMeHeHUsa TpebyeT OTAENbHOIo paccMoTpe-
HSA.

9.3 bannacHble KOHCTPYKLUU

[1pn ncnonb3oBaHUM Barnaca, N0 cCOobpPaKeHUAM OXpaHbl OKpYXKatoLWen cpeabl 1 6e30nacHOCTU, Npea-
NOYTUTENbHBLI 3aMKHYThIE NETN.

9.3.1 banacHaZga netTnA

BannacHas netnd, Takke M3BeCTHas Kak «BbICcTpada neTns» Unun «ropsdas netnay», AomkHa UMEeTh 3aM-
KHYTYHO KOHQUrypaLuio;, oHa A0IMKHa BO3BpallaTbCa B TEXHOMOTMYECKYIO NTMHUIO.

[TpeanouTUTENBHBIM ABNSIETCA MUCMOMb30BaHNE TPYOKM U3 HepXXaBelolwen ctannm guamMeTpom oT 3 A0
10 mMm. B netne HeoBxoammo cosaaTh nepenan AaBneHnst Mexay ToYKaMun Bxoda v Bbixoda rasa, utobbl obec-
MNEYNUTb MNOCTOSAHHYH U YCTONYUBYHO CKOPOCTb NOTOKA Yepes 0bopyaoBaHune aAns otbopa npob, pasmeLlleHHOro B
neTne.

9.3.2 bannacHas razoBasi TIMHUSA

B cny4vyae HeBO3MOXHOCTU obecnevynTb A0CTaTOMHBIN Nepenan AaBneHns rasa B 3aMKHYTOMN bannacHon
NMAHUN, MOXXHO UCMONBb30BAaTh BAUNACHYO NMUHUIC C OTKPLITBIM KOHLOM, Yepes KOTOPbIN OyAeT OCYLUECTBMSATHCH
cOpoc rasza B aTtMocdrepy nnum B pactpyo.

CKOpOCTb NOTOKA U NageHune aaBneHuns B NMIMHNUN € OTKPLITBIM KOHLOM HEODX0OQUMO KOHTPONMMPOBAaTbL, YTO-
Obl CBECTU K MUHUAMYMY OXNaXKAeHWe N KoHAeHcauunto, KoTopble OyayT BNMUSATbL HA AOCTOBEPHOCTL NPOOHLI.

9.4 JloBywKu asposonen U/Mnu nNbinu

NHoraa MoXXeT BO3HUKHYTb NOTPEDOHOCTL B KOHTPOME HEKOTOPBLIX XapaKTePUCTUK rasa Ha BbIXOOe TEXHO-
noruyeckmx 6r1oKoB (HanpumMmep coaep:kaHusl Boabl Nocne germaparaunn, cogepXXaHua ceposoaopoia nocne
aecynbdgypmsaLnmn, TOUKM pockl NOcne noBbilWeHNA AaBneHust). HekoTopble TeXHOMorndeckmne Gnoku, Bcnea-
CTBME Npupoabl NpoTeKkarwWwmx B HUX NpoLeccoB, MOTYT ABNATLCA UCTOUYHUKAMIK 3arpsasHUTENnen rasa B Buge
XNOKOCTU, a3p0o30nen Unu neHbl (MUKornb, aMyuHbL, Macna U ap.). B Takux cnydasax Hy>KHO 3alluilaTb peaykrop
OaBneHnd, a Takke aHanuTudeckne Bnokn o1 KOHTakKTa ¢ Nbon XUOKOCTbIO, OTOMpaeMon BMeCcTe C rasom.
Ecnun 30HO HeNb3s YCTAHOBUTL B NUHUW MOTOKA rasa HWXKe cenapartopa ras/>KuakocTb, TO ANS yaaneHus U3 rasa
HeraszoobpasHbIX BEWECTB MOXHO NPUMEHSATL YCTPOMUCTBA, NoKasaHHbIE HA PUCYHKaX 5 U 6.
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10 0000000 O0

T — peayKTop AaBneHus; 2 — KONNeKTopHasa eMKOCTb, 3 — ras 7 — BbIxod rasa; 2 — Tpybka ¢ 4eTbIpbMs psagamMu OTBepCTUl;
W3 rasonposona; 4 — KOHAEHCAT, 5 — NpoayBOYHbIA BEHTUIb 3 — nepgopupoBaHHbIA LUMNUHAP; 4 — HanoOJIHUTENb — CTEK-

nosarta nnoTHOU HabUBKU;, & — Tpybka auametrpom 125 mm;

6 — Tpybka guametpom 25 mMm; 7/ — BXxoq rasa
PucyHok 5 — YctaHoBKa KanneynoBuUTens pyoka i P ’ a

PucyHok 6 — Cenapartop

9.4.1 CenapaTtophbl

MpnumMmeHeHne B cucteme otbopa npob cenapatopoB (MW KanneynoBuTenen) obbIMHO He pekoMeHayeT-
ca. VX, ogHako, MOXHO MUCMonb3oBaTh ANA Toro, Ytobbl Ntobble cBOGOAHbBIE XXUOKOCTU, KOTOPLIE MOTN ObITh
oTobpaHbl Yepes 30H, He nonanu B aHanuaaTtop unn 6annoxd ans npobbl. icnonb3oBaHWe Takon annapaTtypsbl
MOXET MPUBECTU K CHKEHNIO TOYHOCTW aHanusa, ecnn npoba otbupaetcsa npun Temneparype, oTfIMYHON OT
TeMnepaTtypbl B NMHUKA. B ngeane cenapatop MoOXeT He noTpedoBaTbCa B NMIMHUX C ra3oM, HaxXodALWMMCA B Of-
Hoda3zHOM cocTosiHUK. pn Ntobom NpUMeHeHn cenaparopa cnegyeT NPosiBNATb OCTOPOXHOCTL. [ns npea-
OTBPAaLLUEHNS KOHAEHCAaLMU MOXKHO pPEeKOMeHAoBaTb HarpeB JMHUA UK NMPUMEHEHUE U3OoMALUU NIMHUN,
BbIXOAALLINX U3 cenapaTopoB UMK Kanneynosutenen. Ecnu temneparypa okpykatoLlero Bo3ayxa HKe TeMre-
paTypbl MOTOKA, NogBepraeMoro oTbopy, U Temneparypa notoka bnuska K To4Kke pochl, To Ans obecnedyeHns rno-
fiydeHus npeacTtaBUTeNbHbIX NPpob MoXeT notpeboBaTbcsa TEMNoU3onAUMAa Bcen cnuctembl otbopa npob. Mo
BO3MOXXHOCTU He crneayeT AonycKkaTb UCMONb30BaHNe MeXaHNYeCKNX YCTPONCTB, PUNBTPOB NN COPOUPYIOLLINX
MaTepunanoB, KOTopble cnocobCTBYIOT KOHAeHCaUUM nnn agcopodLun.

9.5 Peaykropbl gaBneHus

[nga Toro, 4ToObI JaBNeHMe Ha BXoae B aHanMTU4eckmin bnok cooTBeTCTBOBao TpebyeMomy, Heobxoau-
MO MCMOMb30BaThb YCTPOMUCTBO AN NOHWKEHUA AaBleHus.

B 3aBUCMMOCTU OT 3HaYEeHUS AaBeHUs B ra3cnpoBoae 1 ero nageHusa Baosb npobooTdOpHON TMHNA MO-
XeT noTpeboBaTbCA CHUXKEHUE AaBNEeHUS B HaYane NMHUK, B ee KOHLEe U oHO BOODLLIE He NoTpebyeTcs.

PeaykTopbl AaBNeHUS NPEUMYLLIECTBEHHO AOMKHbI ObITb U3roTOBNEHEI U3 HepXKaBetowen ctann nNToes
(pTOpONNacTa).

Perynatopbl gaBneHuUsa 4omMKHbI UMeTb HOMUHalNbHOe gaBrneHue, npesblillarollee MakcMmMarnbHO oXuaa-
eMoe JaBneHune B cucteme otobopa npod.

CHumXeHne gasneHusa Ha kaxgble 0,1 Mla noHmkaeT Temnepatypy rasza npumepHo Ha 0,5 °C (adpdekT

[>xoyna-ToMmncoHa) n, cnegoBaTenbHO, NPU CHMKEHUN OaBNEHUA CYLEeCTBYET BEPOATHOCTb KOHAEHcaUm TS-
XXerblX KOMMOHEHTOB.
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Ecnu 310 npoucxoaut, To npoba nepectaeT ObITb NpeAcTaBUTENbHOW, U, CNeaoBaTenbHO, OHa JOMKHA
ObITb 3abpakoBaHa. ObbIYHbLIN cnocob nNpeaoTBpaLleHNs KOHAEHCALUU TSKEeNbIX KOMMOHEHTOB COCTOUT B Ha-
rpeBe, KOMMEHCUPYOLWEM nageHne Temneparypbl. HarpeeaHne npMMeHSOT BhILLE MO MOTOKY OT YCTPOWCTBA
MOHWXKeHna gasneHna. Cuctema (CcM., HanpuMep, PUCYHOK 7) AOMKHa BbiTb CNpoeKTUpoBaHa Tak, YTobbl HA B
0 HOW ee To4YKe He npoucxoguna koHgeHcaums. Konnyectso Tpebyemon TenoBon aHepri byaeT 3aBuUceTb OT
cocTaBa rasa, CHWKeHUsa gaBneHns, AaBleHNa U TemnepaTypbl, CKOPOCTWU NOTOKa 1 Ap.

1T — npepoxpaHnUTenbHbIX KnanaH, 2 — oborpesaemas kKamepa,; 3 — K nabopartopuun; 4 — penyk-
TOp OaBneHUus; 5 — anekTpoHarpesartenb;, 6 — WapoBOu BEHTUNb, / — n3onauus; 8 — 3arnybnet-
HbIW ra3onpoBon

PucyHok 7 — OborpeBaemast kKamepa Ansi CHUXKEHUSA JaBNeHns rasa npm otoope npob

9.6 HarpeBaTenbHble YCTPOUCTBA

HarpeBaTenbHble 3NeMeHTbl MOTryT ObITb YCTaHOBMEHLI Ha NPOoHboOTOOPHOM 30HAE UMN NUHMAX OTOOopPA
npo6. B HekoTopbIX criydasax TpebyeTcs Takke HarpesaHue dannoHa ang npob.

OneKkTpoHarpeBaTtenbHble 3f1IeMeHThl A0MKHBI 0becnevmBaTh NOCTOSIHHYO 3adaHHyo TeMmnepaTypy. OHK
TaKKe O0MKHbI YAOBNETBOPSATL TPEDOBaHUSAM HOPM U NPaBWUI NO MPUMEHEHUIO U 3KCNyaTau My 3NeKTPUYeCcKo-
ro 060pyagoBaHus, AENCTBYIOLWMX B AaHHOM cdhepe aAedATeNnbHOCTU. BeINonHeHne aTux TpeboBaHnin Takke Heob-
XOAUMO AN UCKIIOYEHNS Nneperpesa HarpeBaTerbHbIX 3MIEMEHTOB B cliydae cbos B anekTpocHabXeHunu.

9.7 KoHTeuHepbl Ana npob

9.7.1 O6wune nonoxeHus

KoHTenHep Ans npobd He AomKeH Kakum-nnbo obpasom M3MEeHATL COCTaB rasa Uinn BNMMATb Ha OTOOP raso-
BbIX Npob. MaTtepuansl, KnanaHbl, yrniIoTHEHUNA U APYrie aNeMeHThl KoHTeWHepa And npob cneayet BblibupaTs,
NnMes B BUOY COXPaHHOCTb KOMMNOHEHTHOro cocTasa npobbl.

KoHTeurHepbl aAng otoopa npobd 0ObIMHO MIMOTOBMSIKOT U3 cTekna (AN oYeHb HU3KUX OaBMEHUN, N3OLITOYHOE
nasneHune Hke 0,2 Mla), Hep>kaBetoLlen ctanu, cniaBoB TUTaHa UNK antoMUuHUA. CneuuanbHble BHYTPEHHUE Mo-
KPbITUS ANS MeTannMMYecKux KOHTeUHepoB obecnevynBaoT MUHUMAaNbHYHO XUMUYECKYIO aKTUBHOCTb K COeANHEHU-
aM cepbl. IMeHHO Taknme NOKpbITUA U AOIMKHBI MCMONb3oBATbLCHA. ECNM KOHTEMHEPLI ABNSAKTCA HEeOOCTaTOYHO
repMeTUYHbIMU Mo BakyyMy, TO OHM AOIMKHLI ObITh 0O0PYaOBaHbI HE MeHee YeM ABYMS KranaHamu, rno3BoSsHOLLN-
MW NMPOBOAUTL NPOAYBKY rasoBo Npobon. MNoBepXHOCTb KOHTENHEpPa, KOHTaKTUpYIoLWas ¢ rasoMm, Ao/MKHa ObITh
CcBODOAHA OT CMa3KK1, Macra Unu Ndoro Apyroro sarpsisHatoLlero npoaykra. Anga ncknroveHus agcopobLumm noBepx-
HOCTW creayeT TwarenbHo ovnwaTte. B npunoxeHun B npuBegeHo onmcaHue MeToaukii OHUCTKMN.

[1na BeHTUNEN PEKOMEHAOYETCH UCMNOJIb30BadTb MAITKAE YITTTIOTHATEJIbHBIE TPOKITa4KN BMECTO CEAEIT THUlNA
MeTallJlI-MeTallll.
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9.7.2 bannoHbl ¢ NOABUXHbLIM NMOPLUHEM

KOHTENHEP 3TOro TUna U3roToBMAOT N3 MeTanIMyeckon Tpybbl ¢ BITOYEHHON N NOMTMPOBAHHOW BHYTPEH-
HEeN NOBEpPXHOCTbIO. BannoH NnpeanovYTUTENbHO CHabXaTh CbEMHbLIMU KOHLIEBBIMW KoSnakammn, YTobbl obecre-
YNTb OOCTYN ANA yaaneHuUsa 1 peMoHTa NOABUKHOMO NopLUHS. B Konnakax BeICBepnMBatoT OTBEPCTUA U AenaroT
BbIBOALI C pe3bbon And KnanaHoB, MaHOMETPOB W KnanaHoB cbpoca. Ha pucyHke 8 npuBedeH npumep
bannoHa ¢ NoABWMXKHbLIM MOPLUHEM.
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1T — oTtBepcTUe cbpoca; 2 — CTaXKHble BONThI, 3 — MHAOAWKATOPHbLIU CTEPXEeHb, 4 — npoba; 5 — oTBepcTrue And MaHOMeTpPa U KNanaHa;
6 — noplieHb; 7 — npeaBapuTenbHas 3anpaska; 8 — WTaTuB-orpaHnvnTenb (CTepXeHb NopLUHA BblaBuraetca Ha 80 %)

PucyHok 8 — bannoH ¢ noaBu>XXHbIM MNOPLUHEM

9.8 MNocnepnoBaTenbHble NPO60OTOOPHUKMU

CyLlecTBYIOT ABa Knacca cepuiHo BbiNyckaeMblX nocrneaoBaTenbHbIX NpobooTdopHmMkos?.,

9.8.1 MNMpo6oOTOOPHUKK C perynaTopomM AaBrieHUA

CneunanbHO CKOHCTPYUPOBAHHBLIA PerynaTop AaBneHus no3BOMsieT NOBbIWATh gaBneHne cobpaHHOM
Npobbl B DannoHe oT HyNs A0 MakCUManbsHOro AasrneHust B NMIMHUM BO BpeMs oTbopa npobbl. [MpobooTOopHUKA
TaKOro TUna He peKoMeHayeTcs UCNoNb30BaTh AN IMHUA HA3KOTO AaBNEHUSA UK NP 3HAYNTENBHO N3MEHSI0-
LLIMXCA CKOPOCTAX NOTOKAa B NTMHUN.

9.8.2 Mpob6ooTOOPHUKU C BbITECHEHUEM

[MpeaBapuUTenbHO NoJaHHbIA B BanmnoH ¢ NoABMXKHBIM MOPLUHEM ra3 NocTerneHHO BbITECHAETCS npobon,
3aKkadmsaemMon B 6annoH npu nocTosiHHOM AaBNeHUN B NMIMHUK BO BpeMs oTbopa npobhl.

10 Toye4yHbIn OTOOP NpPo6

B HacTosleM pasgene onnucaH KOCBEHHbIM MeTod 0TOopa Npodbl, NP KOTOPOM COOTBETCTBYIOLLIMA Ban-
NOH 3anonHaeTcs Npobon. 3atemMm nNpoby B GannoHe TPaHCNOPTUPYIOT K MeCTy aHannsa.

B npunoxenunn C onncaH Metoa NonyvYeHus TodedHbIX Npod 13 razopacnpenenmTtenbHbIX CUCTEM MPU-
POOHOMO rasa HU3KOro AaBMeHUs C MOMOLLbH CTEKNAHHOW MUMETKMA.

[nsa ToyeuHoro otbéopa npod npu BLICOKOM M HU3KOM AaBneHUM NoaxoadaT cnegyrowme MeToabi:

- MEeTo[ 3anonHeHUsI-BbINYyCKa;

- MeTOo[ KOHTPONMMPYEMON CKOPOCTH;

- MeToA BakyymMupoBaHuUs bannoHa;

- MeToA npeaBapuTenbHOro 3anonHeHUs renmem;

- MeTo[ C UCNonb3oBaHUEM DannoHa ¢ NOABUNXKHBIM NMOPLUHEM.

10.1 MeTop 3anofniHeHUA-BbINyCKa

MeToa nprMeHSLoT B TOM crnydae, Korga tTemneparypa KoHTenHepa ansi npob paBHa UNKU BblLLE TeMMNepa-
TYpPbl UICTOYHUKA. [laBneHne B UICTOUHUKE AOMKHO ObITh Bbille aTtMocgepHoro. [NoapobHasa npumepHas npoLe-
aypa peanusaunm 3Toro Metoga npuseaeHa B npunoXxeHmm D.

10.2 MeToa KOHTPONMUPYEMOU CKOPOCTU

B 3TOM MeToae Ana perynmpoBaHnsa CKOPOCTU MNOToKa oTOMpaemoin npobbl MCMOMb3YHOT UronbYaThin Kna-
naH.

1
) B ripunoxeHuu J ripugeCeHb! OCHOBHKLIE Xxapakmepucmuku U 0603HayYeHUe mexHuU4Ye cKux OOKyMeHmoas Ha bariro-
HbI, rpoussoldumsie 8 Pocculickol @elepayuu, pekomeHOyembie 0r1g ombopa ripob ripupolHO20 2a3a.
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MeToa npuMeHsaoT B TOM crnyvae, Korga reMmneparypa KoHTenHepa ans npob paBHa unn Beille TeMmnepa-
TYpPbl UCTOYHUKA. [laBnieHne B NCTOYHMKE JOIMKHO ObITh Bbille aTMocdepHoro. B npunoxxerHnn E npnBeaeH npu-
Mep peanusauum 3Toro Metoaa.

10.3 MeTop BakyymupoBaHuAa 6annoHa

B atoMm MmeToae ana coopa npob UCnonb3yoT npeaBapuTensHo BakyyMUMpoBaHHbIA 6annoH.

MeTog npUMeHAT Torga, Korga gasneHue B UCTOYHUKE BhlLLe UMM HUXKe aTMOCepHOoro, a Temnepartypa
NCTOYHMKA BhbILLE UMK HWXKe TemMnepaTtypbl bannoHa anga npood.

KnanaHbl U pUTUHTIA BannoHa ans npod AomKHbI ObITb B UCNPABHOM COCTOSAAHUN, N Yepe3 HUX He OAOMKHO
nponucxognTb yTedek. B npunoxeHun F npuBegeH npumep peanunsaunm 3Toro Metoaa.

10.4 MeTopa npenoBapuUTenbHOro 3anofiHeHUda renuem

OTOT MEeToA aHanorMvyeH MeToay BakyyMmnupoBaHUda bannoHa, 3a UCKNYeHUEM TOro, YTO ANs noaaepXa-
HUASA KOHTENHEpPa B COCTOSAHUM «CBODOAHOM OT BO3aAyXa» neped oTO0poM Npodbl ero npeaBapuUTenbHO 3anonHa-
0T renuem [3]. MeTtog npMMeHSAIoT B TOM Clydae, Korga cogepXaHue refimgd He HY>KHO M3MePATb UMK ero MOXXKHO
He YYUTkIBaTb, HANpUMep Npu aHanunse xpomartorpadpuiyeckmm MeTogomM ¢ UCMoNbL30BaHUEM refniid B KavecTBe
rasa-HocUTeng.

10.5 MeTop ¢ ucnonb3oBaHUeM 6annoHa ¢ NOABMXHbLIM NOPLUHEM

ObbIMHO cHMTaEeTCs, YTo Npoba, 3acackbiBaemMast B 6ansioH ¢ NoABMKHBIM NOPLUHEM MNP JaBNEeHNUN B ra3onpo-
BOAE M NpK oborpese NHUA 0TOopa, Tam, rae 3170 NPUMEHUMO, JaeT pesynbTaThl aHanmsa, 6nnsko cosnagatoLme ¢
aHanM3oM, NpoBeaeHHbIM B HEMPEPLIBHOM peXUMe ¢ UCNOMb3oBaHUEM MeToda NpsiMoro otoopa npob.

11 Mpsamon oTOOpP NPoOO

11.1 Ob6wana cxema

Ha pucyHke 9 npuBeaeH NpUMep CUCTEMBI MPAMOro HenpepbIBHOrO oTbopa Npod No HacTosLWEMY CTaH-
oapry.
Cbpoc 1 2

A

— ~
X}H)—PXK
+3
| |
N3onsauus 4 6 Cﬁfoc
: G
A Coépoc
P P
3] / - 4 _ NaboparopHoe nomewenme N,  Nj 8
| | | (20 °C - 25 °C) ) (_
| | | |
-«+— 30HA
‘ 20D Bxon Beixoa
L 9 | u 10 11 12
: 14 15 10
TIUHKA nopaym / —sBH{ | u
NPOAYBOYHOMD rasa A | i -
= -
KnanaH aBapyiHOIro
cbpoca | —
T | 12 16 \13
[pagyvMpoOBOMHbIA ras
[a30BLIA HKIP (HWXHUIA KOHUEeHTpauWOHHBIN Npeaen pacnpocTpaHeHUa NNaMeHu)

NOTOK

1T — knanaH cbpoca gaeneHus; 2 — oborpeeaemas Kamepa; 3 — snekrtpoHarpeBartesnb; 4 — KanneynoBuTernb;, 9 — TepMOU30NsLUs;

6 — KOMMpeccop;, 7/ — WAapoBOW BEHTUNb, 8 — nnameracutene (nnameortcekarens);, 9 — unHaukarop temneparypbl; 710 — poramerp;

11 — anHanuTuveckun Bnok;, 72 — curHanm3aTop B3pPbIBOOMNACHLIX KOHUEHTpauun, 13 — BEHTWUNb TOHKOW pPerynupoBku; 14 — punetp
Nbinu; 75 — penykrop ¢ perynatopom gasneHus; 16 — BeHTUNb

PucyHok 9 — lNpumep cxembl NPSIMOro HenpepbiBHOIO otbopa npob ¢ npumeHeHnem peaykropa AaBneHus
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11.1.1 ABTOMaTUYECKUU OpeHax

[Tpn aBTOMaTUYECKOM ApeHaXke rasoBbl NOTOK HE KOHTPOMUPYETCH, NO3TOMY METO OObLIMHO HE NMPUEM-
nemM, Tak Kak npobda mMoxXetT NU3MeHUTLCS.

11.1.2 CHUXeHUe agaBneHUN

[Tpn aHann3se ra3zoB HEKOTOPLIE N3MEPEHUS BLINOMHAKOT NPy AaBNeHN, COOTBETCTBYIOLLEM AABEHUIO B
rasonpoBoae (Hanpumep namepeHne cogepkaHnst BO3AMOXKHOIC KoHAeHcaTa Ui TOYKU pOChl), @ HEKOTOPBIE N3-
MEPEHWS BBIMOMHSOT NMpn NOHWKEeHHOM gaBneHun. Ecnn HeobxoanmMo CHUXKEeHWEe JaBneHns, yCTaHaBMMBatoT
peaykTop aasneHus. Horaa peaykrop ocHallaT ABYMS BEHTUMSAMK, MO OQHOMY C KaXKAOW CTOPOHBI.

11.1.3 lpoayBKa UHEPTHLIM rasom

[TpoayBKY MHEPTHLIM rasoM NMpoBOAAT HMKE MO NOTOKY OT peayKTropa AaBneHus.

11.1.4 JInHua nogavuun npoobLI

B cny4yae aHanmMaa KOMNOHEHTOB Ha YPOBHE CNeAoBbLIX coaepKaHUin NN N3SMEPEHIn TOMKU POCkl NPoBo-
OTOOPHYIO NMMHUIO CreayeT HarpesaTbh A0 TeMnepaTypbl, paBHOW UK Bonee BLICOKOW, YeM TeMnepartypa B ra-
zonpoBoae. [ns KoHTponga TemMnepartypbl NpobooTOOPHYIO NMHUIO BBEPX MO NOTOKY OT BNnoka aHanusaTtopa
obopyayloT MHAMKATOPOM TemnepaTypbl. B yCroBMaxX XonogHoM oKpyXatoLlen cpefibl MOXKHO TakKe YyCTaHOo-
BUTb CNMUB AN 0OHapy)XeHUsa KoHaeHcaTa.

11.2 lNpoayBka

Cuctema gomkHa bbiTe 0bopyaoBaHa yCTPOUCTBAMU ANS NPOAYBKA MHEPTHLIM razom. MoxeT notpedo-
BaTbCH NpoayBKa CUCTEMBI 0TOOPpa Npob, ecrnin Mo HEKOTOPLIM NPUYMHaAM MMEET MECTO KOHAEeH caUMs, a Takke
Ons yaganeHust Bosayxa (Kuenopoaa) U3 CUCTeEMbI 0 BBEAEHUA TEXHOMOMMYECKOro rasa, Ytodbl UCKMNIOYNTL CO3-
OaHue aBapUMHOU cUTyaLunn.

11.3 lMNpepoxpaHUTenbHbIA KNanaH

KnanaH cbpoca gaBneHusa cnegyeTt yCTaHOBUTL HUXKE MO MOTOKY OT peayKTopa AaBneHusa Ang Toro, YTto-
Obl 3aLLNTUTL aHaNM3aToOpP OT HEKOHTPONMMPYEMOTO MOBLILLEHUS AaBNeHUsd, KOTopoe MOXET ObITb BbI3BaHO OT-
Ka3oM peayKropa.

11.4 HarpeBaHue npobooTOOpPHOU NUHUK

Kak onucaHo B 9.6, npobooTtbopHasa NMHUA AomMKHa ObITb HarpeTa Ansg UCKHYEeHNs BO3SMOXKHOCTU obpa-
30BaHKUA XMOKOCTU nnn agcopbuum coeguHeHuin. NMpobooTbopHaa NuHMA Bcerga AomkHa ObiTb Harpeta Ao
TeMnepaTypsbl, He MeHee YyeM Ha 10 °C Bbille TeMnepaTypbl KOHAEHCcaL N,

11.5 JluHua nogaum npodbl K aHanu3aTopy

INnHKa noga4vm npodbel Ha BXo4 aHanuUTU4veckoro brnoka gomkHa obiTh 060pyaoBaHa WAapPOBLIM BEHTUNEM
anga obecnevyeHna BOIMOXHOCTU NPpoBedeHUs TEXHUYECKOro obcnyxmeaHusa. Huke no notoky 3a 3TUM BEHTU-
nem obbI4YHO yCTaHABNUBAKOT PUNLTP TOHKOWU OUYNUCTKU OT MexaHn4ecKnx npumecen (neinun). Ocoboe BHUMaHMe
cnegyet yaendaTb TOMY, YTODbI (PUNLTP HE N3MEHAN cocTaB rasa. [ pagyupoBOYHBIN ra3 BBOAAT Nocne ounsTpa
Nbiny. Ana otbopa/aHanusa npob B NMMHUM NOHWXKEHHOTO AaBNeHUs BBePX N0 NOTOKY OT aHanusatopa cneayet
yCTaHaBNMBaTb BEHTUb TOHKOW PEryrMPOBKM C pacxo4oMepoM; TakoU XXe BeHTUNb cneayeT ycTaHaBnmBaTh B
NMMHUKX Nodadn rpagypoBOYHOIO rasa.

B cnyyae otbopa/aHannsa npo6 B NMHUM NPX NOBLILLIEHHOM AaBNeHN HeobXoaUMO YCTAHOBUTL HUXKE MO
MOTOKY OT aHanUTU4eckoro 6noka yCTpoMUCTBO perynnmpoBaHUsa CKOPOCTK NoToKa. Ons KOHTPpoNAa AaBneHUsd no-
TOKa, a TakkKe Ans npeacTepalleHUd nogadum rasa BbICOKOro AaBneHuns, B IMHUM nogadyn Npobbl Ha BXo4 aHanm-
TU4eckoro bnoka cnenyet ycTaHaBNMBaTb PeAyKTOp C PerynatopoM AaBneHUs.

11.6 be3onacHOCTb Kopnyca aHanu3artopa

[TpnmedaHwue—Hanpumep, MOXHO npeanpuHMMmaTth crnegyrowme mepbl. yctaHoButb curHanmsatop HKIIP
(HWXXHEro KOHUEHTPAUMOHHOIO Npeagena pacnpocTpaHeHus NiamMmeHn) B KOpNyc aHanusaropa. B cnyyvae yTeuku rasa ator
curHanusartop 6ygeT nogaBartb CUrHaN O 3aKPbITUM NPEAOXPAHUTENBHOIO KnanaHa, HaxoasiWerocs BBEPXY Nno noToky Ot
aHanuasaropa, a TakKke 006 OTKIIOYEHUN 3MEKTPONUTaHNA aHanMTU4ecKkoro broka. leTektop MoxXeT bblTb HACTPOEH, HAaNpwu-
mep, Ha 3HaveHne 10 % nnun 20 % HKIP B cCOOTBETCTBUM C YCTAHOBIMEHHBIMU HOPpMamMn 6E30MacHOCTM.

Hpyron mepon npeaoCTopPOXKHOCTU AOMKHA ObiTb YCTAaHOBKA racuTens NnamMeHn BHMU3 Mo NMOTOKY OT aHANUTUYECKOTO
bnoka ansa npeaoTBpaLlleHUs B3PbIBa CHAPYXM KOpnyca aHanmaaTtopa. BeposaTHOCTb TAKOro B3pbiBa CYLWECTBYET, €CNU B
ras rno owmnbKe nonan Bo3ayx.

KOHCTpYKUMSA Kopnyca aHanmsatopa U ero obopyaoBaHne A0MKHbI COOTBETCTBOBATL YCTAHOBMNEHHLIM
TpeboBaHNAM BE30MacHOCTH.
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12 lMocnepoBaTtenbHbIM OTOOP NPO6

12.1 O6WwmMe nonoxeHus

Cuctema otbopa npod gomkHa obecnevnBatb oTOOP Npobbl, NpeacTaBUTENbLHON MO OTHOLWEHWNIO K NPO-
TekaroLemy no rasonposoay rasy. CKOpoCTb NOTOKA U COCTaB raza MoryT MEHSITbCH BO BPEMEHN, MO 3TOW NMpu-
YMHe UHTEepBan Mexay nocneaoBaTtensHbIMU 0TOopamMn Npod cneayeT TwaTenbHo BeibUpaThb ANnsl TOro, YToob!
oTobpaHHas npoba oTpaxkana 3T N3SMEHEHMUSI.

12.2 UHTepBanbli

[Tpn BO3IMOXXHOCTU peanu3auum ana cucteM nocrneaoBaTenbHoro otbopa npod cneayer UCNONMb3oBaTh
oTOOpP, NPONOPLUOHAaNbHBLIA CKOPOCTU NoToka. OCObEeHHO BaXXHO NPUMEHSATL Takon OTOOP Npob, ecni N3MeHs-
IOTCS KaK CKOPOCTb MOTOKA, Tak U ero cocTaB. Hanpumep, ecnu ras He NocTynaeT, a NpodbooTOOPHUK NpoaomKa-
eT oTOMpaThb Npody, To cocTaBHaa nNpoba dyaeT cogepXaTb HEKOTOPYIO YacTh rasa, cobpaHHOro B OTCYTCTBUM
noToka rasa. Ecnu cocTaB 3a 3TOT Nepuoa BpeMeHU oTNnYaeTcs OT yecpeaHeHHOro coctaBa, To Npoba He byaer
npeacTaBUTENbLHOWN.

MOXHO TakKe UCNoNb3oBaTh OTOOP Npod, NponopLUMOHaribHbIA BpeMEHU, NPy 3TOM NpeacTaBUTENbHbIE
npobbl ByayT Nony4yeHbl TOMBKO B TOM Clydae, ecny CKOPOCTb NMoToKa yCToMYMBa B Nepuo BpeMeHn oTbopa
npod 1N ecnu coctaB cTabuUrneH B TeYEHNEe 3TOro BPEeMEHN.

CyLLEeCcTBYET HECKOSIbKO TUMOB nocrieaoBaTteribHbIX NPpobooTOopHUKOB. PaboTa Takux yCTPOUCTB MOXKET

yrpaBnATbLCA TaMMEPOM NN CUTHANOM, NMPONopPLIMOHanbHbIM CKOPOCTU NOTOKa, MOCTYNaLW MM OT NpoLieccopa
aaTynKa CKopOCTU NOTOKa.

12.3 [MonoxeHuns, kacarwwmecsa cCUCTeMbl

B kayecTBe nocnegoBatesibHoro npobooTbopHUKa pekoMeHayeTca NPUMEHATb NPobooTOOPHKUK C BbITEC-
HEHNEeM, KOTOpPbIN 3acacbklBaeT Npoby B 6anioH ¢ NoABWKHBIM NOPLLUHEM NPU MNOCTOAHHOM AaBNEeHNN B FINHUN.

INMMnHns mexay ycTponcTBoM oTbopa npodbl U 6annoHoOM AormKHa BbITb MUHUMaNbLHOW ATTMHBL. 33 UCKHO-
YeHNeM OUYeHb CYyXMX ra3oB, aTa NIMHMA U NPOBOOTOOPHUK AOIMKHBI 0BOrpeBaTbCs U N30NMPOBaTbLCA AN Npea-
OTBpaLleHnsa KoHaeHcauum npobdoil.

KOHCTpYKLUNA NpobooTOOPHNKOB A0MKHA obecrnevnBaTh MOCTYNNEHNUE NOCTOSAHHOIO N HEMPEPbLIBHOMC Mo-
TOKa rasa u, Takum obpasom, nocnegoBartefibHoe 3anonHeHne bannoHa npeacrtaBUTenbHON NpPobon.

12.4 KoHTponb npouecca 3anofiIHeHUA
[TpoLuecc 3anonHeHna AomMKeH KOHTPONMPOBaTLCA eXeOHEBHO.
12.5 KoHTponb 3a 6annoHamMmn

Bca nHdopmauyma, BaxkHasa ang nabopatopui, OoMKHA HaxoAuTbCa Ha 3TUKeTKe bannoHa. OTUKeTKMU
OOIMKHbI ObITh HAAEXHO NpucoeanHeHbl K bannoHam ¢ npoboin, HO He AOTKHBI MeLlaTh UCMoNb3oBaHUID barn-
NOHa.

Ha 3TuKkeTKe aomkHa obiTb NpuBeaeHa crneayrouwas nHdopmauuns:

- HoMep bannoHa;

- TN BannoHa;

- MecTO 0TOOpa npobbl;

- BCe cBefeHund, Heobxoanmble Anga naeHTudukaumm rasonposoaa, U3 KoToporo otobpaHa npoba;

- jgaTa v BpeMsi Unn nepuoa BpeMmeHn otbopa npobobl;

- MeToa oTbopa npoodbl;

- NeNcTBUTEeNbHOE Ha3Ha4vYeHue BannoHa;

- HeoBXoaAMMOCTb peMoHTa BannoHa (HanpuMep B criydae obHapyXXeHUs ytedek);

- nmobas nHdbopmMauuns, nonesHast 4ns aHanuTu4eckon nabopartopun, 3aHMMaroLWencst aHanmaom npoo;
- JaBrieHmne oTobpaHHOW rasoBon NpPobbl, eciv MaHOMETP He ABNAETCH COCTaBHOM YacTbio bannoHa and

- cTaTU4eckoe aaBneHune B ra3zonpoBoae;

- TeMriepaTypa rasoBoro notoka;

- nepenag gaBneHus;

- Nobble cBeAeHUs, OTHOCALLIMECS K YCNOBUAM O0TOOpa Npoodbl.
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[MpnnoxeHve A
(cnpaBo4HOe)

MpuMeHeHUe cucTeMbl BeHTUNEN Npu NpsAMoM oToope npo6

OcHoBHOM npobnemon npu otbope Npob ABNSETCH yCTAHOBKA pacnpeaenuTenbHbIX MarmctTpanen ans nogadm rpa-
OYWPOBOYHOIo rasa B nNMHUo, obecnevmsatowyto otbop npobebl. CoegmnHeHnst ¢ NOMOLLbIO OOQHOIO BEHTUIS CrneayeT UCKIIO-
YyaTb, NOCKONbKY YTEYKY Yepe3 TakoOW BEHTUNb, KOrda OH HAaXOAUTCH B 3aKPbITOM MONOXEHUWN, HENb3s ODHApPYXUTb, a
CUTyaUMs, KOrga nponcxoamT HaTEKaHWE rpagynpoBOYHOro rasa B npoby nnn HaobopoT, HeEnpuemMmnema.

ITa npobnema pewaeTcs, €Crnu KaxXgasi TIMHNUA rpagynpoBOYHOro rasa u cama nMHUs ra3osomn Npoodel MMEKNT ABa ne-
PEKPbLIBAIOLWMX BEHTUIA C PACMONOXEHHbIM MEXAY HUMK BEHTUINEM, obecnevymnBarowmm cbpoc B aTmocepy. ITO NO3BO-
NMUT UCKNIOYNUTb B3aMMHOE 3arpsi3HeHUe raszoBbIiX NMIMHUY TPaayUPOBOYHbIM rA30M U ra3oBon nNpobon. 1ot metoa 06bIYHO
0b03Ha4vaeTCH Kak cucrtema ¢ ABOMHOW DNTOKMPOBKOU U COPOCOM.

[TpyumeHeHne 3Toro meToga K 0AHOMY rpagaynMpoOBOYHOMY raly NpoUnnoCcTPUMPOBaHO HA pUcyHke A.1.

1

1 — B aTmocepy

PucyHoOK A.1 — MNpuHumnn ggonHon GrnoKMpoBKU K cbpoca

Koraa BeHTunu A mn B 3akpbiTbl, @ BEHTUNb C OTKPbLIT, TO N0B6OW NpoTeKaowmmn Yepes BEHTUNb A U3-3a ero Herepme-
TUYHOCTU ra3 byaer copacbiBaTbCs B aTmocdepy vepes BeHTunb C.

Cnyvam ogHoro rpagynpoBOYHOro rasa v 0aHou pacnpeaennTenbHON marncTpanm a4ns 0aHon Npood bl NOKa3aH Ha pu-
CyHKe A.2. Ha pucyHke A.3 nokasaHa pacnpegenuTtensHasa marmctpalnb A5 HECKONMbKUX rpagynpoBOYHbIX Fra3o0B.

1 2N N >N 2N 2

P <&

<)

T — rpagympoBOYHbLIU ras; 2 — otbupaembin ras; 3 — B atMmocepy; 4 — NpenoxXpaHUTENbHbIN
KnanaH gaBneHus; 5 — K aHanusaropy

PucyHok A.2 — EAnHbIV ra3onpoBo Ans rpagynpoBoYHOro n oTbmpaemoro rasos
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1T — oTbupaemeIn ras; 2 — rpagynpoBOYHbIN ra3; 3 — ras anga nocneayulen rpaayupoBKy;
4 — npenoxpaHuTenbHOE YCTPOUCTBO, & — K aHanmM3aTopy

PUcyHOK A.3 — [azonpoBog A5 HECKONbKUX MpagynpoOBOYHbIX ra3oB

Bce BEHTUNM CMOHTUPOBAaHbI MPSAMO HA TPOMHUKaX ANs Toro, YTodbl n3dbexatb n3bbITOHYHOIo MEPTBOro 06 bema B He-
MCNnonb3yemMmou BeTBM T-yyacTka.

Bce gononHuTenbHble OTPE3KU TPYOOK NPY TAKOW KOMNMOHOBKE OYMLLAIOTCH TONbKO 3a cHeT Andhdy3nm, N nosToMy nx
cneayet naberatb.

PekomeHayeTcs MCNosfb3oBaTh PblvaXHble BEHTUMK, ONSA KOTOPbIX UMEIOTCA CTaHO4ApTHbIE BO34yLWHbIE NPUBOALI,
NO3BONAILWNE NETKO aBTOMATU3NPOBATL paboTy pacnpeaenuTenbHON MarmcTparnu.

[Tpy NnpaBunNbHOM BbIBOPE «KHOPMATBHO OTKPbLITBIX» U KHOPMAaIbHO 3aKPbITbIX» BEHTUIIEN MOXHO BbIOpaTh MapLwpyT
nepegaqn rasa Ha Bxog aHanusartopa ¢ obecneveHnem 6e3onacHoro yHKUMOHUPOBaHUS Bcero Groka.

He nmerowmm otBoAa, CHADXEHHbBIN NPYXXUHOW NPeaoXpaHnTENbHbIW KNanaH gaBneHns BBOAUTCH B NMHUIC 0TBopa
NpobObI 32 MECTOM MNOACOEANHEHUS NOCNEAHErO NPaaynpoOBOYHOrO rasa n nepen aHann3aTtopom.

[TpegoxpaHnTenbHOE YCTPOUCTBO 3aLlUMWAET aHanmM3aTop 0T HEMCNPaBHOW paboThl PeAYyKTOPOB ra3oBbiX 6annoHOB
BbICOKOIo aBlEHUS.
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[MpnnoxeHwne B
(cnpaBo4HOe)

O4yucTtKa cTanbHbIX 6anNNOHOB ANA Npoo

Hwxe npuBegeH npumep MeTOO4NKN OYEHb TWATENBHOU OYUCTKM.

BbinycKaloT NONHOCTBIO OCTATOK ra3oBou npobebi.

OTkaumBaoT unu npogyeatT azotom 1o F OCT 9293.

3anonHsaT DannoH OYNWAKLMM BELWWECTBOM (Hanpumep auetoHom 1o FOCT 2768).

BetpsaxuBatot 6annoH Ha BMbpocTeHae B TeYEeHUe 2 \.

BoinvBaloT aueToH B COOTBETCTBYIOLWNN MPUEMHUK.

CHoBa 3anonHaT 6annoH YNCTbIM aueTOHOM M NOMELLAIOT €ro Ha BUOPOCTEH Ha 2 .

CnuvBaloT aueToH, BbicylwmnBatoT 6annoH azoTomMm unum cyxum Bosayxom o OCT 24484.

HononHnTenbHO BbICywMBaT BannoH B ne4vmn npu temnepatype (90 + 10) °C. Ecnm bannoH 06opyaoBaH TONbKO
OAHNM BEHTUIEM, €r0 BaKyyMUPYIOT BO BpeMsi Cylwlkn. Ecnm oH ob6opyaoBaH ABYyMS BEHTUNSIMU, BO BPEMSI CYLLKU €ro Npo-
ayBatoT azoToM. Onepauymns cywkn 06bIMHO 3aHMMAaET OKONo 12 .

‘locne oxnaxgeHns bannoH 3anonHAKT a30TOM 1 OTKaumBatoT ero. Onepauunio NOBTOPSIOT TPUXKAbI.
"locne aToro 3anonHsAT BannoH azotTom Ao aasneHmsa 1 Mrlla.

Bokpuaat 2 4 n xpomartorpaiuyeckum MeTogoM OMnpedensoT Hanm4vme auetoHa v Opyrnx 3arpsAsHsaiowmnx Be-
LLLECTB.

CoxXpaHsoT NONy4YeHHY0 XpomaTtorpaMmmy BMeCTe ¢ AOKYMEHTaMn Ha BansoH.

[Mpeaynpexaenne — Cneayet cobnogate OCTOPOXHOCTL NPU paboTe € aueToOHOM, NOCKONbKY aueTOH SABNSAETCA

NErkoBOCNIaMeHsAILWENCSH KUAKOCTbIO.

[MTpumevyaHune—=4Yucno BannoHOB, Noanexawmnx NPoBeEpPKe xpomarorpadnyveckum METOAOM, MOXET ObiTb
YMEHbLLIEHO HA OCHOBAHMU CTAaTUCTUYECKUX AAHHbIX O METOAE.
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[MpynoxeHue C
(cnpaBo4HOe)

MeToguka otoopa npod HU3KOro gaBneHUA
B CTEeKNSAHHbIe NUNEeTKN

C.1 Ocobble mepbl be30NacHOCTH

[TpoBepsitoT NuneTky ans otbopa npobbl (pucyHok C.1) Ha npeagMeT OTCYTCTBUA TPELMH. PekoMmeHayeTcs HaaeBaTb
Ha CTEKNSAHHYIO NMMNETKY MBOKy0 manxXeTy. ObbIvHO 3TOro He Tpebyetca npu agasneHnn B nnHum ot 0,5 go 10 kl'a, Ho Bceraa
CYLLECTBYET ONACHOCTb, YTO AaBNeHne B NUHUM MOXeT npeBbicnTb 10 Klla.

Bo Bpemsa oTbopa npobbl crnegyet NPUMEHATb 3aWMUTHbLIE OYKN,

465

PncyHoK C.1 — CreknsHHas nuneTtka ansg npod BMECTUMOCTLIO 1 1

C.2 NMoarotToBKa CTeKNAHHOWM NUNETKM

Cma3sbiBaloT 3anopHble KPaHbl NMUMNETKU CUTTMKOHOBOW CMa3KOoMW.

OunwaoT NMNETKY MOKLWMM pacTBOpOM rmgpookucun kanus rno FOCT 24363.
[Tocne 3Toro npombiBalOT NMNETKY gnctunnuposaHHon sogown ro FOCT 6709.
BoicyluMBatoT NUNETKY ropsymnm Bo3ayxom {CBOBOAHLIM OT BOAbLI U Macen).

Ecnv B razosown npobe onpegensaiot cepoBoaopoq, To npombiBaloT nuneTky pacteopom H,SO, no FOCT 14262 ¢ mo-
nsaApHon KoHueHTpaumen 0,01 monb/n.

C.3 OT00p Npobbi

Tunoeas cxema oTbopa npobel NnokaszaHa Ha pucyHke C.2. Ha pucyHke C.3 nokasaHa cxema otbopa npob npu gasne-
HMW B ra3onpoBoae HMXe aTMocdhepHOro.

SSGD -

1 — poTtameTp; 2 — NHUA cbpoca; 3 — TodKa oTbopa nNpobsbl; 4 — pacTpyd unu copoc

PUCYHOK C.2 — OTH60p Npob B CTEKIMAHHBIE NUNETKN

4

>4

1 — poTtameTp; 2 — anadparmeHHbin HAcCOC (B3pbIBOOE30NacHbIN);, 3 — NUHUA copoca; 4 — Touka oTbopa nNpobb;
5 — knanaH porameTtpa

PUcyHOK C.3 — OTH60p Npob B CTEKISHHbIE MUNETKU MPU AABNEHUU B ra3onpoBoae HUXKE aTMOCHEPHOro
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MamepsatoT gaBneHue B Touke otbopa npobbl. YoexaatTcs, 4To n3bbiTovHOE AaBNeHue B NMHUKU Nogavmn Npodbl HE
npeBbiwaet 0,2 Mlla.

CoeauHAT NMHUIO Noga4n Npobdbl C NMMETKOMN.

CoeauHAIT BXO4 MUMNETKU KaK MOXHO Drivxe K Touke otbopa npodbl ¢ NOMOLWbLIO NTMHUK Nogavn nNpoobbil.

CoeIMHAIT BbIX04 NUNETKU C BXOAOM pacxogomepa.

CoeanHAI0T BbIXOA pacxogomepa co cOpocomM nnm pactpybom.

OTKpbIBAIOT ABA 3anOPHbIX KpaHa NUNETKN B NOpsiAKe, COOTBETCTBYIOWEM HaNpaBneHuto NoToKa rasa.
'TOTOK rasa 4epes NUNeTKY PEerynmpyroT ¢ NOMOLWbIO pacxogomepa.
a3 copacbiBalor.
KOHTPONMUPYIOT HANMU4Yne XUAKoCcTn BO Bpems cbpoca.
"Tpoby BpakytoT B criyvae Hannumsi 3Ha4YNTENbHONO KONTMYECTBA XUOKOCTH.

3akpbiBalOT NMNETKY ¢ npobon nocne 30 MmmH NnpoayBkn'), 3akpbiBasi 3anopHbI€ KpaHbl B NOPSAKe, NPOTUBOMNONOXHOM
HanpaBneHnto NOTOKA rasa tak, YTobbl AaBneHue pocno.

OTCcoegnHAIT NUNETKY € NPOOON.

3aKpennswT 3anopHble KpaHbl 3aXMMaMn 4N npeaoTBpaleHns CnyvYanHoro OTKPbITUA U MPOBEPAIOT repMeTnY-
HOCTb.

C.4 lNMoaroTtoBKa K TPAHCNOPTUPOBAHUIO

[1ns TpaHcnopTUPOBaHUA MUNETKM C MPOOON NCNONb3YIOT NOAXOASALLYIO Tapy.
OTMevaloT Hanu4Yne UnM OTCYTCTBME CMAa3KW, KOHAEHcAaTa yrneBogopoaoB, NbiNM UNWU PXKaBYMHbI W/WMK Kanenb
BOAb!, YBMEYEHHbIX B MMNETKY C NOTOKOM rasa.

1
) Lnsa rnonHoe2o ebimecHeHUs 8030yxa obwemM rpornyuweHHo20 2asa dormkeH beimb He mernee 10— 15-kpamHoao
obvema riuriemku.
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[MpynoxeHwne D
(cnpaBo4HOe)

MeToauka oTobopa npo6 mMeToao0M 3anonHeHUsA-BbINyckKa

Cxema pacnonoxeHunsi obopyagoBaHus nokasaHa Ha pucyHke D.1. OtBogHas Tpybka umeet anuny ot 0,6 go 1,2 m.
B kauecTBe marepuana, npuMeHAemMoro ansa obopyaoBaHunst, BKIOYas CoeguHUTENbHbIE TPYDKKW, crnegyeTt ncnosb3oBaTh

HepXXaBetowyto ctanb. OTBOAHYIO TPYOKY MOXHO CKPYTUTb B 3MEEBUK, YTO AeNnaeT annapartypy ans otbopa npob donee
KOMMAaKTHOW. [1pumeHeHne Takon TpybKkn No3BonseT NnpeaoTBPaTMTb KOHAEHCALUIO YINIEBOAOPOAO0B B BbINMYCKHOM KIanaHe

bannoHa ¢ npobown.

/ 2

o S f—

T — MaHOMeTp; 2 — BEHTUNb, 3 — LWAPOBOWN BEHTUIMb, 4 — BXOOHOW BEHTUIIL, & — 30HA; 6 — BbIXOOHOW BEHTUNL, / — OTBOAHAA TPyDKa

Pucynok D.1 — Cxema otbopa npod MeToaom 3anofHEHUS-BbINYCKa

MeTtoamka otbopa npod 3TMM METOAOM NMPUBEAEHA HUXKE.

YcTtanasnuarwT npobooTbopHbIM 30HA.

[MoagcoeanHsAoT 30HA K NpobooTHopHON NMUHUW.

OTKpbIBaOT BEHTUINb B TOYKE 0THopa Npobbl U TWATENBHO OTBOAAT BECb HAKOMUBLLUMUCS ras.

Bpems rnpodysku rnpoboombOopHOU NUHUU — HEe MeHee 5 MUH.

[ToacoeaMHAIT OAMH KOHEL, KOHTEMHEpa Ans Npob yepes cnctemy oTbopa K CTOHMHUKY rasa.

KonmetHep Onsa ombopa rnpobsi 8omkeH buimb yCmaHO8eH 8epmuUKalbHO.

MeaneHHo NnpoayBatoT NIMHUIO U KOHTEWNHEP ra3oM AN BbITECHEHUS BO3ayXa.

[1pu MONMHOCMBIO OMKPBLIMbIX BEPXHEM U HUDKHEM 8EHMUIIAX U YACMUYHO OMKPLIMOM 88HMUMNE O0MEOGCHOU NUHUU
rpodyearm KOHMeuUHep He MeHee YyeM 20-kpamHbim 06beMOoM rpupoOHO20 2a3sa.

3aKkpbIBAOT BEHTUNb OTBOAHOW NHUK. [laBnenne gormkHo BbICTPO BO3PACTU A0 YPOBHSA, YCTAHOBNEHHOIO A5 Bbl-
BpaHHOro KOHTEnHepa.

3aKpbIBAOT BXOQHOW BEHTUIb N MeANEHHO cOpachIBaOT AaBeHUe B KOHTENHEPE Yepes KnanaH 0TBOAHON TPyOKu
00 TeX Nop, NOKa OHO HE AOCTUTHET aTMOCHEPHOro AaBreHUs.

OTKPbIBAOT BXOAHOW BEHTUIND.

UTobbl 3P EKTUBHO OUNCTUTL KOHTEUHEP OT paHee HaXoasWerocsi B HEM rasa, NoBTOPAT ABE Npeablayume one-
paumn Heckonbko pas (tabnuuya D.1).

Tabnuwua D.1

KoHevyHOe naeneHune B bannoHe, Mlla Yncno UKMKNoB NPoaYBKU
Ot 0,1 no 0,2 Bkntou. 13
Ce.0,2 » 04 » 08
» 04 » 0,6 » 06
» 06 » 1,0 » 05
» 1,0 » 3.5 » 04
» 3,5 03
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HabntogatoT 3a nossBNeHNeM CreaoB XUAKOCTU HA KOHLUE OTBOAHOW TPyOKMw.

[Tocne 3aBepLueHusi NoCnegHero UMKna cHavana nepekpbiBaoT BEHTUNb OTBOAHOW TPYOKM 1 nocne Toro, Kak AaBne-
HWe BO3pacTeT A0 YPOBHS, YCTAHOBNEHHOro A5 BbIDPaHHOIO KOHTENHEPA, NePEKPbIBAOT BEHTUIb OTOOpa NpoobbI.

[aeneHue 2asa 8 kKoHmMeulHepe COMKHO bbimb HUXKE 8asrieHUs 2a3a 68 2a30rpo8olde 0115 UCKMoYeHUSs KOHOeHcayuu
MmsKerbiX yarnesooopo0o0s.

3anucbiBalOT JaBNEeHNE B KOHTEUHEPE.
3anucbelBalOT TeMNepaTypy NCTOYHMKA rasa.
[lepeKkpbiBalOT BEHTUIN HA BXO4E U BbIXO4e KOHTENHEPA.

CoOpacbiBaloT gasnexHune B NpobooTdopHON NNHUMN.
aBnekaiT KOHTenHep ans npoodbi.

IpOBEPSAIOT OTCYTCTBUE YTEUEK, MOrPYKasi BEHTUNM B BOAY, €CMNN 3TO BO3MOXXHO, NN UCMOMNb3YIOT PAcTBOP MOLOLLE-
ro cpeactea anst 0bHapyXeHns yTEYeK.

38I{p bIBAOT BEHTUIIN 3alJlyLWKaMM.
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[MpynoxeHue E
(cnpaBo4HOe)

MeToauka otoopa npob6 MeTo40M KOHTPONMUPYEMOW CKOPOCTH

[Tpn oTBope Npob 3aTMM MeTogoM cneayeT npeanpuHumaTh crnegylowme mepol 6e30nacHOCTI;
a) [laBneHne ncrodHuka rasa gosmkKHO ObiTb A4OCTATOYHBIM A5 CO034aHns cTabunbHOro NOToKa B Npubope namepe-

HUSA CKOPOCTU noToka — Tpybe BenTypwn. [aBnenne B otBogHON TPybKe npun cbpoce B atmocdepy AOMIKHO COCTaBMATb
0,1 Mla nnwn BbIWeE.

Mecmo pacrnionoxeHus mpybsr Benmypu 0ormxHO ebibupamecs 6 coomeemcemeauu [ OCT 8.586.4.

b) BeHTnnun n cuctema Tpybok B annapartype ans otoopa npod AonmKHbl UMeTb Bonblune pasmMmepsbl, YTobbl CO3aTh
NOCTATOYHbIW NOTOK HA BXoae B TPYOy BeHTypw.

Cxema oTtbopa npob nokazaHa Ha pucyHke E.1.

1

PR

o)

8

6

T — MaHOMeTp; 2 — BEHTUNb, 3 — LWAPOBOU BEHTUIb, 4 — KOHTEeUHep Ans npodel, 5 — 30HA;, 6 — ¢bpoC;
/ — BbIXOOHOW BEHTUNb, 8 — TpyDOKa, nayLas K U3MepuTento CKOpocTn notoka — tpybe BeHTypu

PucyHok E.1 — Cxema otbopa npob MeTogomM KOHTPONUPYEMON CKOPOCTH

MeTtoamka otbopa npod 3TMM METOAOM NPUBEAEHA HUXKE.
YctanaenmBatoT NpobooTOOPHLIN 30HA U NPOAYBAKOT €ro NPUPOAHLIM ra3om.

BeibupatotT Hanbonee noaxoaawmm 6nok otoopa npobbl. Boibop 3aBucnt ot gasneHmns otbnpaemon npodbl. B 6onb-

LLUMHCTBE CIlyYaeB MOXHO NMPUMEHUTb YCTAHOBKY, noaxoasawyto ansa gasnennn ot 0,8 go 3 Mlla, nnmn yctaHoBKy, nogxoas-
Wyo ans gasneHum ot 3 go 7 Mlla.

YcTaHaBnmBaoT KOHTEUHEP AN Npoob.

OTKpbIBAOT BEHTUIMb JIMHMKU Nogaqn Npobbl M NPOoAYBAOT KOHTEWMHEP Ans npoo.
3aKpbIBAOT BCE BEHTUIM.

MeaneHHO OTKPbIBAOT LLAPOBOW BEHTUIMb U BEHTUINb 0TOopa npobbil.
MeaneHHO NPUOTKPBLIBAIOT KNanaH copoca.

3aKkpbIBaOT BEHTUIb NTMHUM NOAA4YM NMPOOLI M XAYT, NOKa AaBrneHne B NpobooTOOPHbLIE NMUHUM CTAHET NOYTU PABHbLIM
atMmocepHomy gaenenunto. [MoBTOPAOT Npoueaypy NpoayBku Tpu paasa.
3akpbIBAOT BEHTUINb cOpoca.

MeaneHHO OTKPbIBAKOT BXOAHOW BEHTUIb, @ 3aTEM NOBLILWLAKT ABNEHNE B KOHTENHEPE Ans Npodbl 40 Tpebyemoro
YPOBHSI.

OTKPbLIBAOT BbIXOAHOW BEHTUNb KOHTENHEPA.
OTKPbIBAOT BbIXOAHOW BEHTUIND.
[lpoayBaloT He meHee 1 MUH.

Bo Bpemsi npoAyBKU 3anucbiBaOT TEMMNEpATYPY NPUPOAHOro rasa, gaBleHne ra3oBoro rnotoka Ha BXo4e U BbiXode
KOHTENHepPA.

3aKpbIBAOT BbIXOAHOWN BEHTUID.
3aKpbIBAOT BbIXOAHOW BEHTUIb KOHTEUHEPA.
3aKpbiBaOT BXOOAHOW BEHTUIb KOHTEUHEPA.
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3aKpbIBAOT BEHTUIb NIMHUK NOoAa4n Npobbl.
3anncblBaloT gaBleHNe B KOHTENHEPE U TeMNepaTtypy.

OTKpbIBAKOT KNanaH copoca un XayT, NoKa JaBneHue He ynaaeTt A0 YPOBHA aTMOC(EpHOro AaBreHus.

M3BnekatoT briok otbopa npod n 30HA M NPOBEPSIOT KOHTENHEP ANs NPOOLI HA OTCYTCTBUE YTEYEK, MOrpyas Krana-

Hbl B BOAY, €CJ1n 3TO BO3MO>XHO, UITN UCTIOIb3YHT paCTBOPbl MOKWKMX CpedcTB Al O6Hapy}l{6HHFl yTeYeK.
3al{prBafOT BEHTWUIIN 3alJ1yLLUKaMU.
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MpunoxeHue F
(cnpaBo4HOe)

OT60p Npob6 MeTOAOM BakyyMUpoBaHUA 6annoHa

Cxema pacnonoxeHuns 0bopyaoBaHuns nokasaHa Ha pucyHke F.1. Kak anbTepHaTtnBa BakyyMmnpoBaHuio bannoHa, ero
MOXHO 3anONHUTBL 40 AABNEHUS Bbille aTMOCHEPHOro ra3om, KOTOPLIN HE ByAeT BNUATL HA Pe3ynbTat NPUMEHAEMOIO Me-
Toaa aHanmsa. [NMoaxogswmmm razamm moryT bbiTb Bogopoa rno FOCT 3022 vinun renvn [3]. CoaepxaHne Bo3ayxa B banno-
HE NOHMXAalOT 40 HU3KOIro 3Ha4YEeHNSA C NOMOLLBbIO MPOAYBKU CXAaTbIM ra3om U BakyyMUpPOBaHUEM U 3aMNoSIHEHNEM CXaTbIM
ra3om. Hannume cxxatoro rasa noTpedyeTt HEKOTOPON moandmnkaumm meToga aHanmaa.

Ecnun koHevyHOE gaBneHne HuXxe atmocdepHoro, gasnenne npobel cpasy nosobliwaetcs npumepHo ao 0,03 Mlla
bnarogaps cxXaTuio ra3om, KOTOpbIM HEe ByaeT BNUATL Ha pe3ynbTaT aHanuiaa. 3anucbiBatoT AaBlEHNE, N3BMEPEHHOE He-
NoOCPEeaCTBEHHO Mepea v nocre cxaTtus.

>

4

T — BEHTUNbL, 2 — LWAPOBON BEHTUNb, 3 — 30HA, 4 — ¢bpocC

PucyHoK F.1 — Cxema otbopa npob metogom BakyymmnpoBaHusi bannoHa

[TocnegoBaTenbHOCTL onepauun Npu otbope Npod MeToaoM BakyyMUpOBaHUS DannoHa NnpyBegeHa HMXe.

a) lNoaroToBka bannoHa

BakyymupytoT 6annon ans npod ao gasnennsa 100 MNa nnm meHee (Mcnonb3ytoT BannoH, KOTopbin Bbi NpeaBapu-
TENBbHO BaAKyyMUPOBAaH U MPOBEPEH HA BO3MOXHOCTb COXPAHEHUS TAKOIrO paspexeHus ).

[Tepeq BakyyMUpPOBaAHUEM C NOMOLLBID BAKYYMMETPA NPOBEPAIOT BEHTUIU C LUENBIO 0BHApPYyXXeHUs yTeuek, YTobb!
ObITb YBEPEHHBIMU B FrEPMETUHHOCTU BEHTUIEWN.

b) OTbop NPobLI

YcTaHaBnmBatloT 30HA Ans otbopa npob.

[TpoayBatoT €ro raaom 13 razonpoBoja.

Ycranasnueatot bannoH ans otbopa npob, kak nokazaHo Ha pucyHke F.1.

MeaneHHo npoayBatoT NMMHUI0 oTbopa Npob razom, YTobbl BLITECHUTL BO34YX, HACTUYHO OTKPbLIB BEHTUINb COpoca 1
BEHTUIb OTHOpa Npobbl 40 TEX Nop, NoKa ra3 MeaneHHo He BbiTeYeT HYepesa BeHTUINb cbpoca.

3akpbIBalOT BEHTUIb 0THOpa npobbl n NpoayBatoT NUMHUIC 0TOopa NPpobbl 40 TEX NOP, NOKa AaBNEeHUe He JOCTUIHET
YPOBHSA aTMOCKEPHOro JaBneHus.

3akpbiBalOT BEHTUINb cbpoca.

[TONHOCTBIO OTKPbLIBAIOT BEHTUIb OTOOpa Npodbl.

MeaneHHO OTKpbIBAOT BXOAHOW BEHTUIb BannoHa, noBbilas AgasneHme B bannoHe 4o AaBneHus B NpodooTO0pHON
NMNHUN.

[TpnmMmeyaHwue— B HEeKOTOPLIX CNy4YasiX KOHAEHCAUUIC MOXHO UCKNIOYUTL NyTeMm oTbopa npob npu AaBneHun
MEHbLLEM, YEM AAaBNEHNE B NTMHUKN (METOA «NOHMXEHHOIO AAaBNEHUs» ).

3akpbiBalOT BXOAHOW BEHTUINb BbannoHa u BEHTUNb oTbopa Npobbil.

c) lMoaroToBKka K TPAHCNOPTUPOBAHUIO
OTKpbIBaOT KNnanaH cbpoca, 4tobbl CHU3NTL AaBneHne B Npob6ooTOOPHON NUHUN.

OTcoeguHsaloT 6annoH ¢ npodon oT NPpobooTOOPHON NUHUMN.
[TpOBEPAIOT HA OTCYTCTBUE YTEYEK, NOrpyXas BXOAHOW BEHTUNL BannoHa B BOAY, UKW, YTO NPeanoYTUTENBHO, € MNO-

MOLLBbI) TeHENCKaTEIlA.
3al{pblBafOT BEHTUITN 3alllyLUKaMW.
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MpnnoxeHve G
(cnpaBo4HOe)

PykoBogsiLimMe ykazaHUA No BbIYUCIEHUIO BpeMeHU NnpebbiBaHuUSA

Ecnv npeanonoXunTb, YTO NOTOK SBMAETCH TYPOYNEHTHbIM, NMMHUA NOAAYM ra3a — ropnaoHTarbHOW, a N3rnbsl N Cy-
XEHUSA CeYeHUA OTCYTCTBYIOT, MOBEAEHMNE ra3zoBoro noToka B TaKOW NMMHUN — CM. YPaBHEHUEM MO [O]

2
(r:] In(p; —ps) +(p; _pf)'pmean+4'{p32]mean'[g)'[r:] =0, (G.1)

N3 KOTOPOIO MOXKeT ObITh MoriyyeHa (bopwlyna AJ1A BbIMNCITEHUA BPEMEHMW I’IpE6bIBaHHFl tres

t.=1,5708- D2 .pf.é.(pf +p)T, (G.2)
f

rage m — MacCOBbIM pacxoj rasa, Kr/c;

A — nnowagb nonepeyvHoro ceveHust Tpyobl, M2;

p — MINOTHOCTL rasa, Kr/ m3;

T — KacaTenbHOE HanpsikeHne (MNn HanpsikeHne caBura) Ha noBePXHOCTU TpyObl, H/MZ;
p — aaenenue (abconwTHoe), a;

[ — CKOpOCTb rasa, Mm/c;

[ — anvHa Tpy6bl, M;
D — pnameTp TpybbI, M;

t .. — Bpemsi NnpebbiBaHusA, C;

V — obbemMHas cKkopocTb NoToKa, M3/c;

| — O3HA4aeT BXoAa;

f — 03HavaeT BbIXOAa.

Ha pucyHkax G.1—G.6 B Buge rpadonKoB npeacraBreHbl pe3ynbrarthl, NoNy4YeHHble ¢ ncnonb3osanmnem dopmyn G. 1

n .2 ans notoka Ha Bbixoae npu 0 °C n 100 Klla.

lpumep —

Huamemp: 4 mm = 0,004 m;

Crxopocmb nomoka: 8 n/muH =13,3-10-° M3/c;
Hnuna: 100 m;

Haenenue Ha exode: 1,8 10° INa (u3bbimo4Hoe);
HaeneHue Ha ebixode: ammocehepHoe = 1,1-10° MNa;
Pesynomam:t __= 11,73 c.
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[laBneHue Ha Bxoae, MNax10”
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12
CKOpOCTb NOTOKa, L/C

1,0

PucyHok G.1 — [laBneHne Ha BXo4e Kak (PYyHKUMA CKOPOCTU NOTOKA Ha BbiXode
(BHYTPEHHUN gnameTp TPYOKn — 3 Mm)

[JaBneHwne Ha BXxoge, MNax10°
2.4

2,2
2,0
1,8
1,6

1,4
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8 10 12
CkopocTb NoToKa, L/c
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PucyHok G.2 — [laBneHne Ha Bxoae Kak PYHKLUUSA CKOPOCTU NOTOKA HA BbIXO4e
(BHYTPEHHUN anameTp TPpyokn — 4 mm)
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[laBneHue Ha Bxopae, I'Ia:«:105
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CkopocTb NoTOKA, L/C

PucyHok G.3 — [laBneHne Ha BXoae Kak (PYHKLUUSA CKOPOCTU NOTOKA HA BbIXO4e

(BHYTPEHHUN gnameTp TPYOKM — 5 mm)

Bpems npoayBKu, C
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CKopoCTb NoToKa, L/Mu

PucyHoK G.4 — Bpemsi npogyBKM Kak PYHKUMA CKOPOCTU NOTOKA
(BHYTPEHHMN AnameTp TPYOKM — 3 Mm)
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Bpemsa npoayBku, ¢
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PucyHoK G.5 — Bpems npogyBkm Kak yHKUMA CKOPOCTU NOTOKA
(BHYTPEHHUN anameTp TPpyokn — 4 mm)

Bpems npoayeku, c
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PucyHok G.6 — Bpems npoayBKu Kak PYHKUMA CKOPOCTU MNOTOKA
(BHYTPEHHUN gnameTp TPYOKn — 5 mm)
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[MpnnoxeHwne H
(cnpaBo4HOe)

t-PacnpepeneHue CtblofeHTa

PucyHok H.1 — llpoueHTunbHble 3HaveHus L, ons t-pacnpegeneHus

CTblogeHTa ¢ v cTeneHsimm ¢Bobobl (3alTpuxoBaHHas Nnowagb = p)

OCT 31370—2008

Tadbnwnya H.1— 3HaveHus koadhdurumneHTa f Ans crnyvyanHon BENUYMHbI, UMeLWen pacnpegeneHne CrbiogeHTa ¢ v

cTeneHsAMn cBoboabl

4 t[}, 995 t[},99 t[},975 t(}, 95 tU,QU TU,BU t(}, 5 t[},TU t[}, 60 TU, 55
1 63,66 31,82 12,71 6,31 3,08 1,376 1,000 0,727 0,325 0,158
2 9,92 6,96 4,30 2,92 1,89 1,061 0,816 0,617 0,289 0,142
3 5,84 4,54 3,18 2,35 1,64 0,978 0,765 0,584 0,277 0,137
4 4,60 3,75 2,78 2,13 1,53 0,941 0,741 0,569 0,271 0,134
5 4,03 3,36 2,57 2,02 1,48 0,920 0,727 0,559 0,267 0,132
6 3,71 3,14 2,45 1,94 1,44 0,906 0,718 0,553 0,265 0,131
7 3,50 3,00 2,36 1,90 1,42 0,896 0,711 0,549 0,263 0,130
8 3,36 2,90 2,31 1,86 1,40 0,889 0,707 0,546 0,262 0,130
9 3,25 2,82 2,26 1,83 1,38 0,883 0,703 0,543 0,261 0,129
10 3,17 2,76 2,23 1,81 1,37 0,879 0,700 0,542 0,260 0,129
11 3,11 2,12 2,20 1,80 1,36 0,876 0,697 0,540 0,260 0,129
12 3,06 2,68 2,18 1,78 1,36 0,873 0,695 0,539 0,259 0,128
13 3,01 2,65 2,16 1,77 1,35 0,870 0,694 0,538 0,259 0,128
14 2,98 2,62 2,14 1,76 1,34 0,868 0,692 0,537 0,258 0,128
15 2,95 2,60 2,13 1,75 1,34 0,866 0,691 0,536 0,258 0,128
16 2,92 2,58 2,12 1,75 1,34 0,865 0,690 0,535 0,258 0,128
17 2,90 2,57 2,11 1,74 1,33 0,863 0,689 0,534 0,257 0,128
18 2,88 2,55 2,10 1,73 1,33 0,862 0,688 0,534 0,257 0,127
19 2,86 2,54 2,09 1,73 1,33 0,861 0,688 0,533 0,257 0,127
20 2,84 2,53 2,09 1,72 1,32 0,860 0,687 0,533 0,257 0,127
21 2,83 2,52 2,08 1,72 1,32 0,859 0,686 0,522(7) 0,257 0,127
22 2,82 2,51 2,07 1,72 1,32 0,858 0,686 0,522(7) 0,256 0,127
23 2,81 2,50 2,07 1,71 1,32 0,858 0,685 0,522(7?) 0,256 0,127
24 2,80 2,49 2,06 1,71 1,32 0,857 0,685 0,531 0,256 0,127
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OkonyaHue mabnuubi H. T

v f[}, 995 t[},QQ tU,975 t0,95 t[},QD TU,BD tD, 5 fU,TD tU,EiU TD, 33
25 2,79 2,48 2,06 1,71 1,32 0,856 0,684 0,531 0,256 0,127
26 2,78 2,48 2,00 1,71 1,32 0,856 0,684 0,531 0,256 0,127
27 2,77 2,47 2,05 1,70 1,31 0,855 0,684 0,531 0,256 0,127
28 2,76 2,47 2,05 1,70 1,31 0,855 0,683 0,530 0,256 0,127
29 2,70 2,46 2,04 1,70 1,32 0,854 0,683 0,530 0,256 0,127
30 2,75 2,46 2,04 1,70 1,31 0,854 0,683 0,530 0,256 0,127
40 2,70 2,42 2,02 1,68 1,30 0,851 0,681 0,529 0,255 0,126
60 2,60 2,39 2,00 1,67 1,30 0,848 0,679 0,527 0,254 0,126
120 2,62 2,36 1,98 1,66 1,29 0,845 0,677 0,526 0,254 0,126
0 2,58 2,33 1,96 1,645 1,28 0,842 0,674 0,524 0,253 0,126

[TpumedaHnne—PaccmatpuBaeTcss OQHOCTOPOHHUM (BEPXHUN) OOBEPUTENBHLIN NMpeaen, COOTBETCTBYOLWNN

OOBEPUTENBHOW BEPOATHOCTU p (PUCYHOK H.1).
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lpunoxenue J
(cnipaso4yHoe)

dsisi ombopa npob npupodHo20 2a3a

OCT 31370—2008

bannoHb! pocculickoz20 rpou3sodcmea, peKoMeHOyeMble

Xapakmepucmuku u obosHaqyeHue HopMamueHbIX OOKyMeHmoe8 Ha barnnoHsl ripugedeHsl 8 mabnuye J. 1.

Tabnuuya J.1

Brmecmumocms, OM°

Mamepuari (paboyee daenenue, M) Korniudecmeo 20psio8uH Texrnu4yeckud COKyMeHmM
MemannokomMmrnosum o—9 Z [7]
(19)
Memannokomrosum 1, 2u3 Z [O]
(19
AnromMuHug 2, 4u10 2 [9]
(9,6)
AnromMuHuU 40 2 [10]
(13,7)

[lpumeyaHue—llpumepsr obosHaveHus muria barnnoHos:!
- Memarnnokomrnodumeteit 6annod MK 300B-5-3-2-2 (6 — eamecmumocms, 3 — mur pe3bbbl, 2 — mur mamepua-
na, 2 — Konu4yecmeo 20p/i08uUH);
- anmomuHuessit bannod muna 6/[]-12-2-9,8 (12 — ouamemp bannoHa; 2 — emecmumocms,; 9,8 — paboyee Gasrie-

Hue). ArmomuHuessie bannoHbl aceada UMerm 08e 20P08UHbI;

- anmomuHuessit bannoH muna Bf] 22-40-13,7 (22 — Quamemp bannoHa, 40 — emecmumocms, 13,7 paboyee Oas-
neHue). AnroMuHuessie barnoHsl acezda UMerm 08e 20PI108UHBI.
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lpunoxenue K
(o6s13amenbHoOe)

Memoduka ombopa npob npupodHo20 2a3a, codepxalyea20
ceposoaopoad U MepKarimaHos8yr cepy

K.1 MNMpoboombopHbie nuHuu u npoboombopHuKu

Obuwue mpebosarus K npoboombopHbIM NUHUAM U3MOXeEHb! 8 9.2 Hacmosduweao cmadoapma.

Lna ombopa npob 2aiza, codepxxaljez20 cepo8oOOpPO0 U MepkarimaHoayro cepy, rnpoboombopHseie nuHUU LU320Mos-
710m u3 mpybok U3 Hepxaserouwiet cmaru 8HYMpPeHHUM ouamempom 2—4 M.

Obuwue mpebosaHus K npoboombopHukaM U3MOoXXeHb! 8 9.7 Hacmosduwea2o cmadoapma.

Llna moyeyHoz2o ombopa ripob rnpoboombopHUKU O0MKHbI BbiIMmb U320MO8BeHb! UMu UMemsbs MOKpbIMUe 8HyMmpeH-
HUX riogepxHocmel u3 mamepuarnos, UHepMmMHbIX 0 OMHOWEHUK K cepocodepalium coeBUHeHUaM, — Hepxxaserouwieu
cmanu, anroMUHUA, cmekna unu KoOMno3uyuoHHbIX Mamepuaros. [ornyckaemcs rpuMeHeHue crieyuanuaupo8aHHbiX UM-

rnopmHdeix barnnoHos.
[Tou npamom memode aHarnu3a 014 ornpedeneHus ceposobopoda U MepKarmaHoeou cepbl rpoby 2aza rnodarm He-

r10cpeodcmM8eHHOo 8 ripubop Ong aHanusa.

K.2 BcnomozamenbHoe obopydogaHue

Llna cenekmueHO20 8bifereHuUs u3 2asa cepogodopoda, Ouokcuda yanepoda u opyaux ripumecet abcopbUUOHHBIM
criocobomM Ucriofnb3yrom rioanomumernesHsie cocyob! 1o [ OCT 26336.

K.3 Memoduka om6opa npob

[Tou ombope marnbix 06bemos 2asa (rpu obvemHou Oore ceposodopolda bonee 5 %) u OaaneHuu He bonee 0,2 Mla
rpobei ombuparm & cyxue CMeKnaHHbIe KanubpogaHHbIe NMurnemxku 8 coomeememeauu ¢ ripunoxeduem C.

[1pu GaesrnieHuu abiwue 0,2 Mla ombop rpob 2asza riposodsm 8 KOHMeUHepbl 8 coomeemcemaeuu ¢ memoduKamu, Oru-
caHHbIMU 8 nipunoxerHusax D, E, F.

Lnsa onpedeneHus ceposodopoda u MepKkanmaHo8oU cepbl, Komopbie orpedensom ebifeiIeHUeM Ux U3 2asa ro-
ariomumeribHbIMU pacmeopamu, 2a3 ombuparom HerocpeocmeaeHHO 8 rioanomumeribHbie cocyObi be3 rpoMeXxymoyHOoz20
ombopa ripob. NpobooMOOPHYIO NUHUK HENPepbI8HO rPOOY8arm 2a30M Yepes3 MPOoUHUK, yemaHO8neHHbIl rneped 8Xxo0om
2asa @ rioeriomumeribHbie cocyObl. CKOpOCMb 2a308020 r10MOoKa Yepea rnoas1omumeribHbIe COCYOb!, KOMUYecmaeo rporyc-
KaemMoeao 2a3a, criocobbl Ux UaMepeHUs, yempolicmeo rioaromumerbHbIX cocy0o8 U Opyaue ronoxeHus ombopa 2asa
YCMaHo8/eHk! 8 cmaHoapmax Ha MemooOb! aHarnuila yKa3aHHbIX KOMITOHEeHMOos,
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lpunoxenue L
(ob6s13amenbHoOe)

Memoduka ombopa npob rnpupodHo20 2a3a, codep)xalye20 KanenbHY XUOKOCMb

L.1 NMpoboombopHbie nuHUU u Npoboom66opHUKU

Obuwue mpebosaHusa K nmpoboomOopHbIM NUHUAM U3NOXeHb! 8 9.2 Hacmosduweao cmadoapma.

[TooboombopHkeie nuHuUU, rpedHa3Ha4vYeHHbkie 0ra ombopa 2a3ia, coodep)xalyeao KarieribHYyr XUOKOCMb, OOJMKHbI
8K/IHOYamMb 8 C80U cocmae Karineynosumernu u/unu cernapamopsi.

Mamepuarnsi npoboombopHbLIX nuHUU, KOHMelHepos (bannoHos u rnpoboombopHUKO8) U 8criomozameribHo20 060-
pyoo8aHUus, Uucrionb3yemsix ripu ombope rpob, 0ormkHe! coomeememeaogame paboyum yCrio8USM U He OKasbieams 6r1US-
HUA Ha cocmas 2aasa.

Obuwue mpebosgarus K rmpoboombopHuKkam U3rnoXxeHbl 8 9.7 HacmosAuweao crmadHoapma.

L.2 BcnomozamernbHoe obopydogaHue

[1pobkI 2a3a, 8 KOMOPOM COOEPXKXUMCS KariefibHas XUGKOCME U aspo3oriu, ombuparm JYepes Karineynosumers Umu
cernapamop, rpedHasHa4yeHHbIe O omoeneHus Xuokocmu rieped rmocmyrineduem rpober 2asa 8 rnpoboombopHuk. Cxe-
Mbl ycmpotcmea Karifieyrnosumers u cenapamopa ripusedeHsl Ha pucyHkax 5 u 6.

L.3 Memoduka ombopa npob

Lna ombopa npob 2asa ripucoeduHumensHeil wmyuyep rnpoboombopHol mpybku yecmaHasiuearom rneprieHOUKy-
NAPHO K ocu mpyboriposooa. [boboombopHyro mpybKy rpucoeOUHAKM K 8XOOHOMY 8eHMUIMIO Karineynosumens. ['lpu 3a-
KPbIMOM 8bIXOOHOM 8EHMUIE Karineyrniogumers 4epes3 OMmKpbLImbIit HUXXKHUU 8eHMUIL rpodysarom Karineyrnosumeris U
cucmemy ¢ riocmerieHHbIM 80CCMaHo81eHUeM 0asrieHuUs 8 HeM 00 0aearieHus 8 moyke ombopa. [pu yemaHo8usuwemMcs ro-
CMOSHHOM OasrneHuu u memriepamype K 8biXOOHOMY 8EHMUIIKO Karifieynosumerss rnooKmoYarm KOHmMeUHep, yecmaHdasiu-
gaeMbill 8 eepmMuUKaribHOM Of10XKeHUU.

Bxo0HoU koHey rnpoboom~OopHOU NUHUU MIPUCOEOUHSAIM K 8ePXHEMY 88HMUIMKO KOHMetuHepa. [1podysKy ocyuie-
cmensarom obbeMom 2aza, cocmasniarnwuMm He MeHee dem T10-kpamabill obbeM KoHmMeuHepa rpu pacxode easa
2—3 OM3/MUH 1IpU rOIHOCMbBIO OMKPLIMOM 88PXHEM U YAaCMUYHO OMKDBIMOM HIDKHEM 8eHMUE. 3akpbi8arom HUXKHUU
8EHMUIIb KOHMeUHepa, 8bipasHuUBarom dasrnieHue 8 HemM 8 meyeHue 1—2 MuH 60 8aesreHus 8 mecme ombopa, 3akpbigarom
MTOfTHOCMBK 8EPXHUU 8EHMIUIE KOHMeEUHepa u seHmMub Ha rpoboombopHou nuHuu. Oceobodus 00HY U3 HAKUOHbIX 2aekK
npoboombopHol nuHuu, cobpacbigarom 6asrieHUe U 0mcoeSuUHSIoM KoHmedlHep.

KornmetHep riposepsrom Ha eepMemu4yHoOCmsb roo4epelHbIM roapyXeHuem eeHmuried 8 cocyd ¢ 8000U unu 0bmbl-
nugaHuemM pacmeopom MORWea20 cpedcmea. BeHmuriu ebiCywiugarom U 3aKpbiearom ripedoxpaHumernbHbIMU Konnakamu
(calikamu).

[1ooby mapkupyrom e coomeemcemaeauu ¢ 12.5 Hacmosuwea2o cmaHoapma.
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lpunoxenue M
(o6s13amenbHoOe)

Memoduka omb6opa npob npupodHO20 2a3a U3 CK8AXUH, NMPOMbIC/108bIX COOPHbLIX NUHUL,
arnapamos, peseps8yapoe XpaHeHUsI 2a3a U dpyaux o6 bekmos

M.1 lMpoboombopHbie nuHuu U NPo6o0oMO6OPHUKU

Obuwue mpebosarus K npoboombopHbIM NUHUAM U3MOXeEHb! 8 9.2 Hacmosduweao cmadoapma.

[Tou ombope 2a3za u3 nuHUL HU3K020 OaesneHus doryckaemcs ucrionib3ogams mpybku u3 cmekna rno FOCT 25336,
rnnacmmacc rmo FOCT 19034, keapua, ghapgpopa, Komopkie COeOUHAM 8CMbIK Mygbmamu U3 gomoporinacma unu riosiueu-
HUrxpopuoa.

Llna ombopa 2as3a u3 Konooues, wypgoe u opyaux Mmecm, 20e Hem u3bbimo4yHO20 OaesreHus, 0oryckaemcs ripumMme-
HAamp mpybku u3 2ubkux rmnacmmacc rno OCT 19034, umerowjux HUIKYHO MPOHUUaeMoCcme U He peazupyrouux ¢ 2a3om.

Obuwue mpebosaHus K npoboombopHukaM U3MoXXeHb! 8 9.7 Hacmosdueao cmadoapma.

[1pobbi 2a3a o0 ammocpepHsiM OasnedHuem ombuparom 8 2a3ossie ruriemku rmo [ OCT 18954.

M.2 Bcnomoz2amesnbHoe o6opydogaHue

Lna ombopa rnpob u3 UuCMOYHUKO8, OaesrieHue 2asa 8 KOmopbkiX HeGocmamo4yHO Ofid rpooyeKU U 3arofHeHUS KOH-
meudHepos, UCMOoNb3yrm PYYHbLIe 8aKyyMHbIE UlU Opyaue HacocChl.

M.3 Mecmo om6opa npo6

Mecmom ombopa rnpob u3 2a308biX CKBAXXUH CITYXKUM rnpoboomb0opHbIl 6eHMUIIBL UMIU MAHOMEeMPUYeCcKUl wmyyep

C PEOYUKUUOHHBIM 8EHMUNEM, YCMAaHOBNEHHbBIM Ha 20/108Ke CK8aXKUHbI UfU 8bIKUOHOU NUHUU (POHMAaHHOU apmMamypasi,
Urnu 8 8biKUGHOU MUHUU 3ampybbs.

Mecmom ombopa 2a3a 2a30KOHOEHCAMHbIX CK8aXXKUH, Oarowux 08y xehasHbit MOMOK, ciyxum rmpoboombopHbil 8EH-
murib, YyCmMaHOBNEeHHbIU Ha 8bIX00e 2a3a U3 riepeo20 riocne CK8axuHsbi cernapamopa. Npoby xudkocmu ombuparom U3 86H-
MmUurid, ycmaHo8/1eHHO20 Ha ypos8HeMepe.

[1p0bbI 2a3a U3 cKkeaxkuH ombuparom morsibKo 8 ripoyecce HeripepbisHO20 2a3000MeHa rinacm-ycmee, Koeda 0ocmu-

cadeImcAa MaKCUmMarlibHOE HpU5ﬂU}K9HU6 K VCHogUAM, ripu KOmopbiX Ha 3aboe CK8aXXUH U d)OHmaHHij apmMmamype He rpPpolc-
XO00UM CKOreHUs Xuokocmu U 8 CKea>XKUHY HEe SHOCAIMCA XUMUYeCKUe PeaceHITIbI.

Mecmom ombopa rpob u3 2azorposoda, rMPoOMbICII08020 U MEXHOM02UYEeCKO20 KOJffieKmopa Ccryxum wmyuep,
CHabXXeHHbIU 3ariOpHBIM 8eHMUINEM, UNMU MaHOMempu4ecKul wmyuyep, pacriofnioXeHHbIt 8 8epXHel Yyacmu 20pUu30HmMarisb-
HO20 yyacmka unu Ha eepmukarnbHOM ydacmke mpyboripogodoa.

Mecmom ombopa npob 2a3a u3 annapamaos CryXum 8eHMUIb, YCMAaHO8MEeHHbIU Ha 8biXOOHOM mpyboriposode

OCHOBHO20 I0MOKa 2a3a 803MOXHO briuxxe k cenapamopy. [Mpober ombuparom rpu YemaHO8UBLLIUXCS MEeXHO02UYECKUX
pexumax pabomsi annapama.

M.4 Memoduka om6opa npob

M.4.1 Ombop ripob 8 KOHMeUlUHepb! MPO8OASM 8 coomeememauu ¢ MemooluKamu, U3TOXXEHHBbIMU 8 NMpunoXXeHusx D,
E, F.

[1pu ombope rnpob 8 KOHMeUHepPb! U3 06 BEKMOE ¢ 8asrieHUEeM 2a3a HUXKe ammocthepHO20 Mo MemoOuKaM rpuioXxe-
HUll D u E 8 cxembl ombopa rpob sknroyarom Hacoc 8115 co30aHusa Heobxolumoz20 rieperniada 6asrieHUs.
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