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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NOArOTOBINIEH ABTOHOMHOM HekoMMep4deckon opraHusaunen «HaydHo-uccnegoBaTenbCKUAN
LIeHTP KOHTpOoNA U anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe COOCTBEHHOTC ayTEHTUY-
HOro nepeBoda ctaHgapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHunyeckum komuteTom no ctaHgapTusauunm TK 457 «KavyecTBo Bo3ayxa»

3 YTBEPXOEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBanHunto u metponorum ot 18 aekabpst 2008 r. Ne 642-cT

4 HacTtoawumm ctaHgapt naeHtTudeH mexayHapoaHomy ctadHgapty MCO 14965:2000 «KavecTBO BO3AY-
xa. OnpegeneHne HeMeTaHOBLIX opraHU4ecknx coegmHeHuUn. Metoq npeaBapUTenibHOMO KPUOTeHHOro KOH-
LLeHTpUpoBaHNA U nNpdaMoro onpegeneHnuda ¢ MNOMOWbKO MNf1aMeHHO-UOHU3aUMOHHOrO  AeTeKTopar
(ISO 14965:2000 «Air gquality — Determination of total non-methane organic compounds — Cryogenic
preconcentration and direct flame ionization detection method»).

[1pn NpUMeHEeHU HaCTOALEro cTaHgapTa PeKOMeHAYeTCA UCMNOMNb30BaTh BMECTO CChINTOYHLIX MeXay-
HapodHLIX CTaHO4apPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuinckon ®eagepaunn, ceege-
HAA O KOTOPLIX NpuBeaeHbl B AONOJTHUTENTbHOM NpUnoXxeHun B

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob UsMeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcs 8 eXea200HO u3dagaeMoM
UHpOopMallUOHHOM yKa3amerne «HayuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpagok — 8 exXe-
MeCSYHO u30asaeMbix UHMOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyruee yeeooMrieHue byoem
onybruKo8aHO 8 eXXeMeCAa4YHO Li30asaeMoM UHOpMaUUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyroujas UHpopMayus, yeeooMIIeHUe U meKcmbl pasMellaromcsi makxe 8 UHpopMalUuUoOHHOU
cucmeme obujea0o rnonb3oeaHuss — Ha ocbuyuanbHoM caume @eodepanbHo20 azeHmemea rno mexHuU4e cKoMy
pezaynuposaHuro U Mempornoauu e cemu VIHmepHem

© CraHgaptuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

TouHbIEe N3MepeHUa obLLEero cogepxaHns HeMeTaHOBLIX NeTy4nx opraHudecknx coegnHeHnin (HMIOC)
B aTMOoCcdepHOM BO34yXe BaXKHbI AN KOHTPONS POTOXMMUYECKOr0 CMOra, Tak Kak 3T opraHuveckme coeau-
HeHUA ABNAITCA NepBUYHBLIMM NpeallecTBeHHUKaMM aTMOCepHOro 030Ha 1 Apyrux okMcnuTenen.

O6bemHas gonga HMINOC B nepecyeTe Ha yrnepos B BO3AyXe ropofos MoxeT 6biTb oT 1 MnH~1 o
3 mnH~1 unu Beiwe. OAng onpeaeneHusa nepeHoca npeflecTBeHHNKOB 030Ha Ha HEKOTOPYHO TEPPUTOPUID
MOXeT noTpeboBatbca uaMepeHune cogepxanHusas HMJIOC B Bo3agyxe B HanpasneHUAW MPOTUB BeTpa.
B cenbckon mecTHocTU obbemHaa aona HMJTOC B nepecyeTe Ha yrnepoa Ha TEPPUTOPUAX, CBODOAHBIX OT
nctouHunkos HMIOC, obbIYHO coCTaBNAET MeHee HECKOMNbKUX AECATbIX MUNNMOHHON A0NN.

AHann3 TpaguuMoHHbIMA MeTo4aMn, OCHOBAHHLIMU Ha ra3oBON XpomMaTtorpadum, a TakKe Ka4eCcTBEH-
Hasl U KONMMYeCcTBEeHHAA OLLeHKN coaepKaHusl oTAaelbHbIX coeAUHEHUN SIBNAIOTCA OUYeHb TPyAOEeMKUMKU U O0PO-
FOCTOAWMMN B MNMpUMeHeHnn. MeTtoa, yCTaHOBMEHHbIA HaCTOAWMM CcTaHOapTOM, OCHOBAH Ha MNPOCTOW
MeToauKke KpUoreHHOro KOHUEHTPUPOBaHNA ¢ nocneaylowm NpsMblM onpegeneHnemM ¢ NoMOLLbIo NiiaMeH-
HO-MoHW3aumnoHHoro getekropa (MALQ). MeToa umeeT HU3KUK Npeaen onpeaeneHnusa n obecnevymBaeT TOYHbIE
namepenmnst obwero cogepxxaHmna HMJ1OC B atmocrepHOM BO3AQyXe B TOM Cliyvae, Korga He TpebyeTcs onpe-
geneHune cogepXXaHus oTaenbHbIX coeaUnHEHUN.

[TOCKONbKY MeTO OCHOBAH Ha aHanu3e oTobpaHHOW B KAHUCTPY Npobbl BO3ayXa, HACTOALWMA cTaHaapT
He nNpeaHasHadeH Ang npuMmeHeHUs npu HenpepbIBHOM KOHTPOoNe aTMocepHOro Bosagyxa.

HacTosawmin ctaHgapT Takke NPUMEHSIIOT AN9 KOHTPONSA YNCTOThl KAHUCTP U OTOPaKoBKU KAHUCTP nepea
aHaNnn3oM.

OTO0op Npod atMocdepHOro Bo3ayxa B repMeTU3MpOBaHHbLIE KaHUCTPbI UMEET crieaytoLlme npenmy-
LLleCcTBa;

- yAobHoe obbeanHeHme npob atMmocdrepHOro Bosayxa, oTobpaHHbIX 3a onpedeneHHbIN nNepuo Bpe-
MEHW;

- BO3MOXHOCTb 0TOOpa Npob B 0TAANEHHLIX paloHax ¢ nocneayowmum LEHTPaNnM3oBaHHbLIM aHaNU30M
B Nabopatopuu;

- BO3MOXHOCTb TPAHCMOPTUPOBAHUA U XpaHeHnUsa Npob, Npyu HeOobXoANMMOCTHA;

- aHanua npob, oTobpaHHbIX BO MHOMMX MecTax, ¢ MCMNOJIb30BaHMEM OAHON aHANUTUYECKON CUCTEMBI;

- 0THOP NapannensbHbIX NPod ANs OUEeHKU NPeLn3NOHHOCTU USMEPEHWUN;

- BO3SMOXXHOCTbL NMpoBeAeHUsA aHanusa Ha coaepXaHue oTaenbHbIX YrNeBoaopoaoB ¢ UCNONb30BAHNEM
TOW XXe caMou cucteMbl oTBopa npood.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

KavyecTBO BO3ayXxa
ONPEOENEHUE HEMETAHOBbLIX OPFTAHUWYECKUX COEOAUHEHUIA

MeTopa npegBapuUTenbHOro KPMOreHHOro KOHLUEeHTPUPOBaHUA U NPAMOro onpeaeneHus
C MOMOLLbIO NNTaMEeHHO-MOHU3ALMOHHOIO AeTeKTopa

Air quality. Determination of total non-methane organic compounds. Cryogenic preconcentration and direct flame
lonization detection method

[lata BBegeHnsa — 2009—12—01

1 Obnactb NpMeHeHuUA

HacToswmnn ctaHgapT ycTaHaBNMBaeT MeTOAUKY oTOopa npob mn onpeaeneHns oblero coaepXaHus
HeMeTaHOBbIX NeTy4nx opraHmdecknx coegnHeHn (HMJTOC) B atmocdepHOM BO3ayXe.

B HacTosilemM cTaHgapTe onucaHa MeToauka oTbopa COBOKYMHLIX NPob B KAHUCTPLI U3 HEPXKaBetoLL e
cTanu ¢ NacCUBUPYIOLLMM NOKPLITUEM M NOocneayoLlero aHanusa B nabopatopun. B ctaHaapTe npuBeaeHa
MeToaunka otbopa nNpod B KAHUCTPLI NPU KOHEYHOM AaBnNeHunn Bbllle atMmocdepHoro (oTbop nNpod Noa BbICO-
KUM OaBrieHnem) n onncaHa metoauka ynasnmsaHma HMJTOC ¢ nomoLlbio KpUoreHHOW NOBYLUKKU AN KOHLEeH-
TPUPOBaHUA UX Nepea aHann3oM.

B ctaHpapTe onncaH meton onpeaeneHna cogepxaHnga HMJ1OC ¢ nomoLlbio nnameHHO-MoOHU3a LMo H-
Horo getektopa (ML) 6e3 ncnonb3oBaHUa razoxpomaTtorpaddnUyecknx KONOHOK N CNOXHbIX METOAUK, HEOD-
XOOAUMBIX ANg pasgeneHnsa aHanmToB.

HacTtodawmn ctaHgapT npeaHasHadeH ang npuMmeHeHust npy namepeHmm obbemMHon 4o HeMeTaHOBbIX
opraHn4YecKnx coeuHeHUn B nepecyeTe Ha yrnepog B agnanasoHe ot 20 (mnpa-1)") go 10000 mnpa~'. Bos-
MOXHOCTb U3MEPEHUS B Donee HU3KOM auanasoHe cogepKaHust paccmoTtpeHa B 12.4.

Bo3MoXXHbl Mogudgpmnkaumm metoaa, YCTaHOBNEHHOro HacTodWwmMm cTaHaapToM (CM. pasgen 12).

2 HopMaTuBHbIE CCbINKN

B HacTodweM cTaHAapTe UCNOoMb30oBaHbl HOpMaTUBHbLIE CChINTIKU Ha crneayowme MmexayHapoaHble cTaH-
0apThbl:

NCO/TO 4227:1989 lMnaHnpoBaHWE KOHTPOMNS Ka4vecTBa OKpyKatolero Bosayxa

MCO 6141:2000 AHanus rasoB. TpeboBaHMe K cepTUdMKaTam Ha rasbl U razoBble CMeCcu AN rpaayu-
DOBKW

NMCO 6145-1:1986 AHanua rasoB. [lpurotToBneHne rpagaynpoBOYHbIX ra3oBbiX cMecen. JuHamudeckume
obbemMHble MeToabl. HacTtb 1. MeToabl rpagynpoBKA

NCO 6145-3:1986 AHanua rasoB. [lpurotToBneHne rpagaynpoBoYHbIX ra3oBbIX cMecen. JuHamMmudeckume
obbemMHble MeToabl. HacTtb 3. lNepuognyeckne BBeAeHUHA ra3oBbIX CMecel B TeKYLWWA rasoBbid MOTOK C
NMOMOLL IO WNpULa

NMCO 06145-4:1986 AHanuna rasoB. [1pUrotoBneHue rpaaynpoBOYHbIX ra3oBbIX cMecelt. [luHamMmudeckmne
obbemMHble MeToabl. HacTb 4. HenpepbiBHbIE METOALI BBEAEHUS ra30BbIX CMECEN C NOMOLLLIO LNPpULA

1 y 1
) OBoaHaueHne MUNNMapaHbIX AONEN «MNpPA  » COOTBETCTBYET MeXAyHapoaHoMy 0b603HaveHuto «ppby».

U3paHune odbmumnanbHoe
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NCO 6145-6:1986 AHanus rasoB. [1pUrotoBneHue rpagynpoBOYHbIX ra3oBbIX cMecen. [lnHamudeckue
obbemMHble meToabl. HacTb 6. Kputnyeckue anadparmel

3 TepMUHbI N onpegeneHus

B HacTodawem ctaHaapTe NpUMeHeHbl cneaylolme TepMUHbI C COOTBETCTBYHOLLIMMUY onpeaeneHnaMin:

3.1 xnapareHT (cryogen): BellecTBo, UCnonb3yemoe ANs NonyvYeHUsa oYeHb HU3KUX TemnepaTyp B
KPUOTeHHBbIX NMOBYLUKAX aHaNNTUYE€CKON CUCTEMBI.

[TpnmedyaHune—B cooTBETCTBUM C METOAOM, YCTAHOBMNEHHLIM HACTOALWMM CTaHAAPTOM, PEKOMEHAYETCH UC-
NONb30BaTb XWUAKUN aproH {C temneparypon kmnenms 87 K npu ctTaHgapTHOM aTMOCEPHOM AaBMEHUN).

3.2 AMHaMudecKasa rpagyumpoBka (dynamic calibration): ['pagymnposka aHanMTU4eCckomn CUCTEMbBI MO
rpagynpoBOYHbIM ra3oBbiM CMECAM C U3BECTHbIMU COAEPXXaHNAMMN 3arpAa3HAOLWEero BewecTsa, NoJly4YeHHbIM
C NMOMOLLbIO ra30BOU ANHAMMNYECKOWN YCTaHOBKMW.

[TpumeyvyaHwme—IllpuMepom TAKOW YCTAHOBKM ABISIETCH YCTAHOBKA ANSA KONUYECTBEHHOIO pa3baBneHnst Hyre-
BbIM ra30M UCXOOQHOW ra3oBon cMmecu bornee BbICOKOW KOHLEHTPaLUnN.

3.3 HeMeTaHOBble neTyuue opraHudyeckue coeauHeHua (total non-methane volatile organic
compounds): MIaBnekaemble N3 KAHUCTP coeanHeHUs, onpeaendemMble KONMMYeCTBEHHO C MOMOLLbLIO NilaMeH-
HO-MOHU3ALMOHHOTO AeTeKkTopa, 3a UCKMIUYeHneM MeTaHa, a Takke coeanHeHna ¢ gaBneHnemM HacbIWeHHOro
napa 6onee 10~ kMa.

3.4 MUnnuoHHaa (MUNnNMapaHan) Aona B nepecyeTe Ha opraHndeckuu yrnepop (parts per million
[billion] of organic carbon): EanHnLa nsmepeHnda cogepXaHugd, permctpupyemoro nnameHHo-MoHM3aUnoOHHbBIM
0eTeKkTopoM, paBHad oo beMHOWU MUNNMOHHOW (MUNNuapaHon) aone onpegensiemoro HIIMOC B npobe, yMHO-
>X€HHOM Ha YMCNO aTOMOB yriepoda B Monekynax rasa, UICnonb3yemMoro ans rpagaynpoBKu.

MpumeyaHune—Ipu rpagympoBKe rno NPOnaHy, HanpUMep, oHa pasHa 3HAYeHUI0 OBBLEMHON OOMNWU: MUITTNOH-
Hon (MNH~1) unu MunnmapaHon (Mnpa~'), yMHOXEHHON Ha 3.

4 OnuncaHve MeToAUKWN

4.1 OT60p Npob

MNpoby Bo3agyxa oTbupatoT HenocpeAcTBEHHO U3 aTMocdepHOoro Bosayxa B npeaBapuTenibHO OUYNLLEH-
HYHO KaHUCTPY ana oToopa npob 1 TpaHcnopTUPYOT B nabopaToputo Ang aHanusa.

4.2 AHanus

YacTb 0TOOpaHHOro Bo3ayxa U3BECTHOMO 006 bema OTKavyMBatoT U3 KAHUCTPLI NPU HU3KOM pacxode vYepes
3aMoNIHEHHYIO CTEKNSAHHBIMU LLapUKaMM NMOBYLLKY, OXNaXXaaeMyo XXMAKUM aproHoM nprudnnsnutensHo ao 87 K.
B KpuoreHHoM noByLlKe cobupatTcs N oaHOBpeMeHHOo KoHueHTpupytotea HMITOC, Torga kak asoT, KMCno-
poa, MeTaH 1 apyriue coegmHeHna NpoxXoaaT Yepes Hee, He 3aepKnBadach. [1poBoaAaT AUHaAMUYECKYHO rpagy-
MPOBKY CUCTEMBI TakMM 0bpa3om, 4YTobbl 0ObeM nNpobbl, NpoxoasiLen vyepes NoBYLIKY, He TpeboBanoch
KONUYECTBEHHO ONpeaensTb, HO YTOObI OH ObINT TOYHO BOCNPOU3BEAEH NPU rpagynpoBKe U aHanuse.

[Tocne Toro kak npoba Bo3ayxa M3BECTHOro obbema npoluna Yepes NOoBYLIKY, HanpaBnsaAloT MOTOK
rasa-HocuTend renus Yepes nosywky B NAL npoTne notoka npodbl Bo3ayxa. [ocne BbIMbIBaHUSI OCTATOUYHO-
ro BO3ayxa v MmeTaHa U3 NoByLWKU U cTabunusaunn 6aszoson nuHun NUAL yaansaoT xnagareHT, U TeMneparTypa
NOBYLUKM NOBLILWIAETCA A0 YPOBHA OT 353 A0 363 K.

[Tpn NOBLILLIEHUX TeMnepaTypbl NpeaBapuTensHO cobpaHHble B NOBYLUKE OopraHnYeckne coeguHeHus
BHOBb ncnapsitotcs U noctynatoT B MWL, BbIXOAHOW cUrHan KoToporo npeacrasnisieT cobon MUK UM HECKOb-
KO MUKOB. MK MNKX MUKW MHTErpUpYroT, a NonyyYeHHble pe3ynbTaThl NePeBOAAT B eAUHULBLI coaepXaHus C
NMOMOLLLIO NpeaBapuUTenbHO NONyYeHHOU rpagyupoBOYHOU XapaKTepUCTUKK, CBA3bIBAIOLLEN NNoLWwaan NPouH-
TErpUpPOBaHHBLIX MUKOB C M3BECTHLIMU CoaepXaHUAMK nponaHa.

KpunoreHHasa noeylluka ogHoBpeMeHHo KoHueHTpupyeT HMITOC mn oTaendaeT n ygandet MeTaH U3 KOMMO-
HEHTOB Npobbl Bo3ayxa. Takum obpas3om, gaHHasi MeToduKa MNO3BONSET HENoCpeACcTBEHHO OnpeaenuTb
cogepxaHne HMJIOC ¢ ucnonbsoBaHunem MNUL n 6narogaps KOHUEHTPUPOBaAHUID MMeeT bonee HU3KUIA
npegen KONMWMYECTBEHHOro onpegdeneHus No cpaBHEHUo ¢ TpaguuMOHHOW HenpepbiBHOW perncrpaumen
cogepxanHna HMJ1OC rasoaHanmsaTopamu.

[Tpoby BBOAAT B [N, rae napbl opraHnuyeckmnx coeauHeHnin cropatoT B oboraleHHoM BOACPOAOM Nna-
MEHU ¢ obpasoBaHMEM MOHU3UPOBAHHBLIX PparMeHTOB MOJMeKkyn. 3aTemM 3T UOHU3NPOBaHHLIE PparMeHThbl
cobupatoTca U geTekTupytoTca. NockonbKy B Ka4ecTBe rasa-HocuTena UCNOoNb3yioT refiiii, BeIXO4HOMW CUTHaN

2
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aeTeKkTopa npakTU4eckn oauH U TOT XKe ANd BceX YrneBoaopoaHbIX coeagnHeHnn. Takum obpasom, CBOAUTCH K
MUHUMYMY TakoW HegoCcTaToK MeToda B ero nepsoHavYarbHOM UCMONMHEHUN, Kak U3MeHeHUe BbIXCOHOIo CUr-
Hana [N B 3aBUCUMOCTI OT KNnacca yrnesoaopoaoB (apomaTtudeckme, onedunHoBble, napagpuHoBkle). Npe-
nen onpepgeneHna MO ansa donbWMHCTBA OpraHUYEcKUxX coeguHeHun, cogepXawmx KapObOHWUIbHbIE,
CNUPTOBLIE U ranongHble PYHKUMOHAaNbHbIE rpynnbl, HAMHOIO BhILLE.

cnonb3oBaHMe MeToguKn, YCTaHOBMEHHOW HACTOALWMM CTaHOAapTOM, MOXEeT NMPUBECTU K NONyYeHULo
MeHee TOYHbIX pe3ynbTaToB U3MepeHUn coaepXaHUa HEKOTOPLIX ranoreHcogepxawmx nnu kmecnopoacoaep-
XalWmx yrnesoaocpoaoBs, BbliaensieMblx onmsnexawmmmy npomMblWNeHHbIMA UCTOYHUKAMIN 3arpsasHeHUs BO3ayxXa.

5 Mewarwwume BNMUAHUSA

[1pn oueHKe B nabopaTopun ObINO BEISICHEHO, YTO BMIAXKHOCTb NPUBOAMUT K MONOXUTENBHOMY CMELLEHUIO
b0azoson nuHum MNUL. BnusaHme aToro cMelleHUsa MoXeT OblTb CBeAeHO K MUHUMYMY NYTEM TLaTenbHOro
BblOOpa KOHEYHOWU TOUYKU UHTErPUPOBAHUA U NOCTPOEHUSI Da30BON NUHUN, NCNONb3YEeMON ANS BbIMACNIEHUS
nnowaaen nukos HMJTOC.

[1on ncnonb3oBaHWUK rensa B KavecTBe rasa-Hocutens sBoixoaHou curHan N asnaeTtca npaktnyeckn
oAQNHaKoBbLIM AN O60NbLIMHCTBA YINMEeBOAOPOAOB, HO OH MOXET 3HAYUTENIbHO U3MEHSATLCHA B Criyvae opraHu-
Yecknx coeaUHeHUN gpyrux Krnaccos.

6 Annapartypa

6.1 Cucrtema otdopa npob (pucyHok 1)

1

9 2 3

)(

4

S

1

Y

T — nuHunA BBOoAAa NPobbl, 2 — PUNbLTP ANd ynaBlUBaHUA TBEPAbIX HaCTUL, 3 — Taumep; 4 — MaHoOMeTpP; & — 3NeKTPOMAarH1MTHbIW Kna-
naH; 6 — kaHucTpaana otbopanpob; 7 — HacocanaoTbopanpob; 8 — perynatop pacxoga; 9 — BCnomMmoratefbHbIN BAKYYMHbIU HACOC

PUCYHOK 1 — CXxema cucTemMbl aBTOMaTUHYECKOro otbopa o6 beaANHEHHbIX NMPob BO3ayxa

6.1.1 KaHunctpbl Anga otbopa npob

Cocyabl U3 HepXaBelowen cTann ¢ 3NeKTPonoNMpoOBKOU BMECTUMOCTLIO OT 4 A0 6 N, UCMONb3yeMble
ONs1 aBToMaTuieckoro otbopa obbveamMHeHHbIX NPob BO3aAyXa B YCNOBUSIX NPUMEHEHUA. Ha Kopnyce Ka)kaoun
KaHUCTPLI AOMKEH ObITb NPOCTAaBNEH LWTaMM ¢ yKazaHMeM UHANBUAYaNbHOMO naeHTUPUKaLMoOHHOMo HoOMepa.

6.1.2 Hacoc ana otbopa npob

Hacoc, 13 HepxaBewLwen ctanun, cunb@oHHOro Tuna, obecnevymsaloLWMi MakcumMmansHoe gaBieHne He
MeHee 200 klNa. Hacoc gonkeH dbiTb repMeTUYHbIM 1 He ACITKEH ObITh 3arpsisHeH Macinom UM opraHnyYecKn-
MW BellecTBaMun. AMOPTMINPYIOLLIAA onopa Hacoca CNYyXUT ANsl CHUXKEHUsS BUbpaLuun.

6.1.3 BakyymmeTtp/maHomeTp, paboTtatowmn B gmanasoHe o1 0 go 210 kla.



[OCT P UCO 14965—2008

6.1.4 3nekTpoMarHUTHbLIX KnanaH, UCNoNb3yeMbln AN yNpaBleHUs pacxoaom oTonupaemMoro B KaHUCT-
py BO3ayXa, YTOOblI 0becnevynTb HeE3HAUYNTENbHOE MOBLILLIEHME TeMnepaTypbl 0TOUPaeMoro Bosayxa.

6.1.5 Perynatop pacxoga, Hanpumep MaccoBbI/ pacxogoMep ¢ KpUTudeckon guadparmMon Unm KopoT-
KWW KanUnnapHbIA, MCNONb3yeMbIA ANd NoaaepXaHusa NOCTOAHHOTO pacxoaa oToMpaemMoro Bosayxa B nepmoa
oTOOpa nNpoo.

6.1.6 ®uUnbTp ANS ynaBnMBaHUA TBepablX YacTULL

PUNbLTP N3 MHEPTHOIO MaTepmMana, ¢ pasMmepom nop He donee 2 MKM, UNU Apyron noaxeaawwmn unbTp,
NCnonb3yeMebin Ang dUneTpoBaHMs Npobbl BO3ayXa.

6.1.7 BcnomoraTtenbHbI BakyyMHbIA HAcoc UNK nodyanTtens pacxoaa, ocbecneynsatolmm npokavmBea-
HMe oTOMpaeMoro Bo3ayxa vyepes nuMHU Beoda nNpod, cokpallaowni BpemMs yaepXuBaHus npodbl B NUHNU
BBoAa npob go 10 c.

6.1.8 Taumep, nporpaMMUpyemMbln U 3NEKTPUYECKN NoAcoeANHEHHBIN K 3NTEKTPOMAarHUTHOMY KnanaHy
M HacocaM, UCNOoMb3yeMbl ANdA UX KOHTPONA.

6.1.9 JIlnHnsa BBoga npod, npeacrtasndoLlas codbon Tpyokn U3 HepKaBeroLlen ctanu, Ang nogavyum otToun-
paemMoro Bosgyxa B cuctemy otbopa npoo.

6.2 Cuctema OUMMCTKU KaHUCTP ANsi oToopa Npod (pPUCYHOK 2)

9
5 SIS IS
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’4 1 114 11 °
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13 14
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7 — 3anopHO-BbINYCKHOU BEHTUNb, 2 — TPEXX0A0BOW ra3oBbIn KpaH, 3 — NMUHUA NoOaun HYNEeBOro Bo3ayxa; 4 — KpUoreHHas noByLUKa,

9 — BAKYYMHbIN HACOC; 6 — 3an0OpPHO-BbINMYCKHOWU BEHTUNBL BAKYYMHOIO HAc0Ca; /, 8 — 3anNOpPHO-BbINYCKHOW BEHTUNb, 9 — YBNaXXHUTETb

Bosayxa; 10 — maHomeTp; 11 — BakyymmeTp; 12 — 3anOpHO-BLINYCKHOW BEHTUNBL NUHUKU cOpoca; 13 — 3anopHO-BbINYCKHOW BEHTUNb

BaKyyMHOro Hacoca; 14 — 3anopHO-BbINYCKHOW BEHTUNEL BAKyyMMeTpa; 15 — 3anopHO-BbINYCKHOW BEHTUNBL OANA NoAaYn HyNeBoro Bo3-

nyxa; 16 — perynartop pacxona; 1/ — nuHua copoca; 18 — 3anopHO-BbINMYCKHOW BEHTUNBL NMMHUU ¢cOpoca; 19 — konnekTop; 20 — KaHuc-
Tpa anaotbopa npob; 27 — BEHTUNb KAHUCTPbI

PUCYHOK 2 — CXema CUCTEMbl OUYUCTKU KAHUCTP
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6.2.1 BakyymHbIN Hacoc, obecnevynBaoLlnin BaKyyMUpoBaHUE KAHUCTPLI(P) A0 abCONTHOIO AaBNeHUS
B HeU He bonee 2 lNa.

6.2.2 Konnektop M3 HepXaBewllen ctanm co wryuepaMmm anga ogHOBpeMeHHOU OYUCTKN HEeCKONbKNX
KAHUCTP.

6.2.3 3anopHO-BbINYCKHbIE BEHTUNN (OEBAThH).

6.2.4 MaHomeTp ¢ gananasoHom oT 0 go 350 kl'la gna KoOHTpoNA AaBNeHUsa HyNeBOoro Bo3ayxa.

6.2.5 KpunoreHHas noBylwika (ase), npeacrtasnsatowan cooomn U-obpasHyo OTKPLITYIO TPYOKY, oxna)aa-
EMVYI0 XXUOKUM aproHOM, NCnonb3yemMad Ans npeaoTBpalleHunst 3arpasHeHns ns-3a oobpatHon audpdoysmm mac-
na w13 BakyyMHOro Hacoca W obecrneyYyeHuUs COOTBETCTBYHOLIEro YPOBHA YUCTOThl HYNMEBOro BO3AyXa,
nocTynarLwero B KaHUCTPLI Ans otbopa npood.

6.2.6 BakyymmeTp ANA U3MepeHUd Bakyyma B KOMMEKTope Ha ypoBHe abConTHOro AaBreHUs He
bonee 15 lNa, ¢ ueHon geneHnsa wkansl 0,1 MNMa.

6.2.7 Perynatop pacxoga, UCNofb3yemMbl AN perynmpoBaHnus o6 beMHON CKOPOCTU NOTOKA HYNEBOro
BO34yXa B KAHUCTPHI.

6.2.8 YBnaxHuUTenb BO3ayxXa, HanpumMmep BoaHbIN bapboTep, Unu gpyrasi cuctema, ocbecnevmparoLlas
yBNaXkHeH1e HYNeBOoro Bo3gyxa B YCTPOUCTBE ero nogadn.

6.2.9 UsoTepmumnyeckasa nedb, UCnonbiyemada aAnga nogorpeBsaHna KaHUCTP Ao Temnepatypbl 375 K (He
npuBegeHa Ha PUCYyHKe 2).

6.3 AHanuTU4veckad cuctema (PUCYHOK 3)

6.3.1 Cuctema N, skntovarowlasa B cedst perynatopsl pacxoga roptodero sewectsa ansd NAQ n sos-
ayxa ans ropeHust; YCTpoucTBo KoHTponsa Temnepatypbl anga NAL n anekTpoHHble yCcTpoucTBa 0bpaboTKu
cUrHana.

Pacxon Bosayxa Anst ropeHus, Boaopoaa, raza-Hocutensa renus, nogasaemoix B NAL, aomkeH ObITh
YCTaHOBIEH COrmMacHO MHCTPYKLUUN U3rOTOBUTENA OANA nogaepXaHuUs CoOOTBEeTCTBYIOLLEro BbIXOQHOro curHana
[T n nogaepxaHnUa yCTOUYMBOro ninamMeHn Ha Bcex ctagusax aHanutuyeckoro Lukna.

6.3.2 YCTPOWUCTBO pernctpaunm n obpadboTKn AaHHLIX, HANPUMEP KoOMNbTep, 000pyaAOBaHHbLIN HAKO-
NATENBbHBIMW YCTPOWUCTBaAMK AN cOopa AaHHbLIX C COOTBETCTBYHOLWMM NporpaMmmMHbiM cbecrneyveHnem 1 nasep-
HbIM NPUHTEPOM, UMK SNEKTPOHHBLIN UHTErpaTop ¢ caMonucuem, obecnevymnBatomn MHTErpupoBaHne 0gHoOro
nnn Heckonbko nukoB MNAL 1 nepecyeTt nnowagen NMKoB ¢ NonpaBkon Ha apend 6a30BOMN NMUHNUN.

[Tpn NICNONb30BAHNN UHTErpaTopa U OTAENbLHOIro camonumcLa obecneymBatoT, YTODObI OHW HE OKa3biBaNu
OpYyr Ha gpyra Mewlarolero BNMAHUA Ha 3NeKTPOHHOM UMK 3NeKTPpUYeCKOM YpOoBHE. Perynatopkl HACTPOUKU
aunanasoHa Ha uHterpatope U Ha N He Bcerga no3Bondal0T NONMYyYUTb TOYHOE COOTHOLUEHWE AManasoHoB,
NO3TOMY rpagyUpoBOYHbIE XapakTepPUCTUKKU onpedenarT oTaenbHO ANnga Ka)Xaoro guanasoHa. VHTerpaTtop
OOIPKEH OTMeYaTb HaYano 1 KOHeLl, NUKOB, CTPOUTb COOTBETCTBYIOLLYIO DA30BYIO NMUHUIO MeXay HaYanom U
KOHLLOM Nnepuoaa MHTerpupoBaHng 1 BbIMACIATE NNoLwWaib NUKOB.

6.3.3 KpuoreHHaa noByLllKa, U3roTOBMEHHAasa M3 LEeNbHOro Kycka xpomartorpaguyieckon KanunnapHou
TPYOKMN N3 HepXKaBeloLWen cTanu, BHEWWHUM ANMaMeTPOM 3 MM, BHYTPEHHUAM AnaMeTpoM 2 MM (PUCYHOK 4).

LeHTpanbHyto YacTtb noeywkn (o1 70 gao 100 mm) 3anonHAKT CUNMaHU3UPOBAHHBIMU CTEKNMAHHBLIMI
lwapukamm (guameTtpom o1 180 gao 250 MKM), UICNONb3YA ANS yAepKMUBaAHUA LLIAPUKOB B Tpybke HebonbLine
NPOOKN U3 CUNaHU3NPOBAHHON cTeknoBaThl. KoneHa NoBYLLKM ACIMKHbI ObITb TakoW ANMUHLI, YTODbLI NOTPY3UTL
YacTb NOBYLUKWX, 3anOfTHEHHYIO WWapUKaMn, HUXKe YPOBHA XxNagareHta B cocyge Abloapa. Ona ymeHblleHUd
ONvHBL NMMHUK Mexay nosywkon n NAL ee nogcoeAnHAKT HENOCPEACTBEHHO K LUECTUXOA0BOMY KNanaHy.
[ToByLIKY ycTaHaBNMBaOT TakMMm obpasoMm, 4ToDbl Mexay Hen U cTeHkamu cocyga Obloapa Obin 3a30p, 4YTo
MO3BONUT CBOOOAHO YCTaHaBNMBAaTb U U3BMNEKaThb NIOBYLLUKY NpU HEOBX0OUMMOCTU ee oXNaXKaeHWs 1 Noaorpesa.

6.3.4 WecTtnxoaosoun knanaH

Ons cBegeHnst K MUHUMYMY MOTEPb aHanMTa Ha CTeHKax COeAUMHUTENbHLIX TPYOOK UMK eroc aacop-
ounu/aecopdbumn B TepMocTaT nomMellarT WeCcTUXoA0BOW KnanaH, 3axBaTbiBasi NoACOeAUHEHHbIE K HEMY
TPYOKN, HACKONBKO 3TO NPaKTUYEeCKM BO3MOXKHO, MM NoAorpeBatoT UX ApYrumMm cnocobom Ao TeMnepaTypbl OT
353 no 363 K. Bce coegnHeHUs1 AOMKHbI ObITb MakCUMalibHO KOPOTKUMMN.

0.3.5 MHorocTtyneH4aTtble perynatopbl AaBneHunsa (Tpu)

CTaHgapTHble ABYXCTyNneH4YaTble gnadgparmMeHHble perynartopbl U3 Hep)KaBetowen ctanm ¢ MaHoMeTpa-
MW, YCTAHOBMEHHbIE Ha BannoHax ¢ rennMem, BoO3ayxom U BoAOPOAOM.
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T — BaKyyMHbIW HACOC, 2 — MaHOMETP ANA n3mMepeHUs abConioTHOro AaBneHns; 3 — BeHTUINb TOHKOW PErynupoBKU (PerynupoBKka noTo-
Ka Npodbl); 4 — perynatop noTtoka Unmn AaBneHus; & — pbiHakHbii 3anNOpHbLIM KNanaH BakyyMHOMo Hacoca,; 6 — pblHa)kHbIW 3anopHbIU
KnanaH MaHoMeTpa; / — rasoovUCTUTENb; 8 — PblYaXHbIX 3anMopPHbLIKU KNnanaH NnoToka npobel; 9 — BakyyMHbIU pe3epyap; 10 — cocyn
Obtoapa; 11 — kpuoreHHas noeywka; 12 — WwecTuxogoBou KrnanaH: NONOXEHUE HA «YIaBNUBAHUE», - - - - - - - - — MOSIOXe-
HUe Ha»BBOa», 13 — NUHKUA cbpoca u3bbiTka rasa;, 14 — portameTp; 75 — TpexxoaoBoun KpaH, 716 — BEHTUINb TOHKOW PerynupoBKu,
17/ — BEeHTUNbL KAHUCTPbI, 78 — pbiHaXHbIM 3aMOPHbLIM KNanaH NoToka Hyneeoro eosayxa; 19 — maHomertp; 20— ML cuctema;
21 — razoouUCTUTENDL, 22 — PEerynaTop notoka Unu gaeneHua; 23 — 6annoH ¢ Bo3ayxom; 24 — NUHUA nogadvun HyneBoro Bo3ayxa;
295 — KaHucTpa ¢ npoboun noa aasneHmnem; 26 — yCTpoOUCTBO perncrTpaunn n odbpaboTkn AaHHbIX

PUCYHOK 3 — Cxema aHanuntundeckon cuctemol gnsa onpegenedmns HMJ10C
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) CooteeTcTBYET pasmepam cocyaa [btoapa.

17 — ypOBEHb XUAKOro aproHa; 2 — npobku n3 cteknoBaTbl; 3 — CTeKnsHHble Wapukn anameTpom oT 180 oo 250 MKM

PucyHok 4 — Cxema KpuoreHHoun NoByLLKKU ana otbopa npoo

6.3.6 BcnomoratenbHble perynatopbl NOTOKA nnu gasneHunsa (asa), ncnornb3yembie ansg nogaepXxaHus
NOCTOAAHHOrO pacxoga renua n sogopoaa B npegenax = 1 Mn/MmuH.

6.3.7/ BeHTuNb TOHKOW perynmpoBku (asa)

OOWH BEHTUIb UCMONb3YKT ANA PErynmpoBKM pacxoaa npobbl Yepes NoBYLLUKY, APYron — ONA pPerynu-
POBKM pacxoda npodbl U3 KAHUCTPHI.

6.3.8 Cocya [ibtoapa, 3anonHEeHHbIW XxnagareHTOM, UCNOoMb3yeMbIM ANS OXNaXaeHMs NOBYLWLKN, AOCTa-
TOYHOrO pasmMmepa Ans NOrpy>KeHns NOBYLLKN.

6.3.9 MaHomeTp ansa namepeHust abcontTHOro gasnexHus, padbortarowmnm B amanasoHe ot 0 oo 60 kl'la, ¢
ueHoun geneHus 0,25 kl'la, ncnonb3yembli ANg KOHTPOMA BOCNPOU3BOANMBIX 00 beMOB OTOMPAaeMOoro Bo3ayxa,
NPOXOOSALNX Yepes3 KPUOreHHYIO NOBYLLKY.

6.3.10 BakyymHbIN pe3epByap BMECTUMOCTbLIO OT 1 Ao 2 n, o0bl4yHO 1 1.

6.3.11 ['azooumnctutenn (Tpu), 3anofiHEHHbIe 0e3BOAHLIM CYNIbMUTOM HATPUA UMK CUNUKArenem wu
MOJIEKYNAPHBIM CUTOM SA, ncnonb3yemble ANA yaaneHusa Bnarn M opraHn4yeckux npumMmecen n3 noToKoB
renund, Bogopoada v Bo3agyxa.

[lepen ncnonb3oBaHMEM YUCTOTY ra300uNCTUTENEN NPOBEPAIOT NMYTEM MPONYCKaHUSA YEPES3 HMUX HyIe-
BOro BO3gyxa C nocneaywumM aHannui3om rasa B cootBeTcTBuuU € 10.5. [ @3004YNCTUTENN CHUTAKOT YNCTBLIMU,
ecnn coaepxaHne HMJTOC B BbIXoOsLWEM ra3se HMXe npeaena odbHapyXeHnsa meTtoaa.

6.3.12 Cuncrema nogorpesa NnoByLLIKW, NpeacTasnsdoLllas cobon TepMmocTaT aAnsg xpomatorpagpunyeckmx
KONMMOHOK, CUCTEMY nNogorpesa ropa4en BoAONpoOBoAHONM BOAOW MNU Apyroe cpeacTtBo AN NoAorpesa NoBYLLU-
Kn oo temnepatypbl oT 353 oo 363 K.

[TpoCcTbIM cpeacTBOM ANA NoAorpeBa NOBYLLKM ABNAETCS nabopaTopHbI cTakaH unu cocya dbroapa,
3anofIHEHHbIN BOOAONPOBOAHOW BOAOW, TEMNEPATYPy KOTOPOU Ha NPOTAXEHUMN aHann3a noaaepXxXuBarT Ha
ypoBHe oT 353 go 363 K. PekomeHayeTcst Mcnonb3oBaTb UCTOYHUKKM Tenna ¢ 6ornee BbICOKOU CTAabUNbHOCTBIO,
Takue Kak TepmMmocTarT Aanga xpomartorpaumnyeckmx KONoHOK C nporpaMmmMmmpoBaHMemM TemnepaTtypbl, YCTPOUCTBO
ANEeKTPUYECKOro nogorpesa caMmou noByLUKKU Unn nobown gpyron HarpeBaTenbHbIN NPUOOP, KOTOPbLIX NOBbILLA-
eT TeMneparTypy NoBYyLLUKM A0 YpoBHA OoT 353 o 363 K 3a 1—2 MUH (HE NpMBEOEH Ha PUCYHKE 3).
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6.3.13 PblyaxHble 3anopHble KnanaHbl (YeThipe), repMeTUUHbIe, ABa No 00e CTOPOHbLI OT BAKYYMHOMo
pesepByapa, oAuH — Ha MaHoMeTpe ANsl UsMepeHnUsa abCcontTHOro AaBneHnsa 1 elle oagnH — Ha bannoHe ¢
HYNeBbLIM BO3QYXOM, UCNOMb3yeMbIM AN MPOBEPKUA repMeTUIHOCTU aHaNMMTUYeCcKo CUCTEMBI.

6.3.14 BakyymHbIN Hacoc, obwero nadbopatopHOro HasHaveHusl, He MacnsiHbl, anadparMeHHbIN,
MO3BONSACLLINN OTKAYMBaTh BaKyyMHbIW pe3epByap Ansd Toro, 4tobbl Yepes noByLKy bbina nponyuleHa npoda
HeobXoaAUMMOro obbema.

6.3.15 JlnHua cobpoca nadbbiTKa rasa, ucnonb3yemasi Ans nogaepkaHna B rMoByLUKE aTMOCEepHOro aaB-
NneHnsa BO BpeMsl ynaBnmBaHUS.

6.3.16 PotameTp, ncnonbsyembln 4511 KOHTPONSA NOTOKa B NUHUK cbpoca.

6.3.17 TpexxoaoBoWU KpaH.

6.3.18 XpomaTorpadgudeckne kanunnsapHble TPYyOKKU 1 WITYLEPLI N3 HEpXaBewLWeNn cTanu Ang coeaun-
HUTENbHbLIX FA30BbLIX JIMHUN.

Bce anemeHTbl ra3oBOM CUCTEMbI, HaXoAOsILWMecs B KOHTaKTe ¢ nNpobon, aHanmtamMmu Unm BCnomMmoraTtesb-
HbIMW razamMmun, OOMKHbI ObITb U3rOTOBMNEHLI U3 HEPXKaBEloLWEeNn cTann Unn gpyrorc MHEPTHOro Metanna. He
MCMONb3YIOT TPYOKU UMK WITYLEPLI U3 NNIacTUKa UMK NoNnTeTpadToOpaTUNEHA.

6.3.19 MaHomeTp anga nsmepeHuns gasneHunsa go 500 kl1a.

/ PeakTnBbl U MaTepuanbl

7.1 ['a30Bble OannoOHLI, 3anonHeHHbIe reniMemM Unm BoACPOAOM YNbTPaBbICOKON YACTOTHI.

7.2 BannoH c BO3AyxoM Anda nogaepXaHua ropeHus, cogepxawmm merHee 0,02 mnH—"1 yrnesogopoaos,
M aHaNoOrMYHbIM UCTOYHUK BO3AyXa.

7.3 [NponaH ang rpagyvnpoBKU

BannoH co cMecbio NponaHa U HyneBoro Bo3ayxa, ¢ o0bbeMHOW Agonen nponaHa B cMeck oT 1 4o
100 mnH~1 (oT 3 go 300 mnH~1 B nepecyeTe Ha yrnepoa), NpPocNeXMBaemMon K HaLMoHanbHOMY MCXOOHOMY
aTanoHy, Hanpumep no cooTeeTcTBYOWENn YHacTU MCO 6145 MNCO 6141. DTy CEpTUPNLUPOBAHHYIO ra30BYHO
CMeCb MOXHO pa3baBnaATb No 0ObLeMy HyneBbIM BO3AYXOM (CM. 7.4) ANA NONy4YeHUs COOTBETCTBYOLLMX
cogep’XaHuM LeneBoro KOMNoHeHTa (nponaHa) B npeanonaraeMom guanasoHe nsMmepeHun.

7.4 Hynesou Bo3ayx

BannoH ¢ Bo3ayxom, coaepkaHue yrnesoaopocaoB B KOTOPOM He MnpeBblllaeT npeaen ocbHapyXXeHus
mMeToaa. Hyneson Bo3ayx nony4varoT U3 bannoHa co cxXaTblM BO3AQYXOM, OUYULLEHHBLIM NPOonycKaHUemM vepes
0e3BOAHLIN CYyNbMUT HATPUS UNU CUNUKArenb U MONEKYnspHoe CUTO SA, UMM aKTUBUPOBAHHLIN APEBECHBLIN
Yronb, UM KaTanuTruyeckon OYNCTKOW aTMocdrepHOro Bosayxa.

HyneBoW BO3ayX, UCNONb3yeMbIN ANA OYUCTKUA KAHUCTP, NMPOMNyCcKalT Yepes KPUOreHHYHo NMOBYLUKY ONS
3aKMOYNTENBHON OYNCTKKU, a 3aTeM ANs yBNaXHeHus1 yeped bapboTtep ¢ Boaon, cBOOOAHOW OT YrNeBogopo-
OO0B (N gpyroe yCTpOUCTBO).

7.5 XnagareHT (TemnepaTtypa kuneHna 87 K)

B kadecTBe xJlagareHTta pekomMeHayeTcs UCNONb30BaTb XXUAKUM aproH.

Ecnn HeT BOSMOXXHOCTU nogdepXuneaTtb B JNIOBYWKe TeMnepaTypy 87 K ¢ NOMOLLbIO XXUAKOrO aproHa
N3-3a pacnonoXeHus nabopaTtopun BbICOKO Had YypoBHEM Mops (rAe HopManbHoe aTMocdrepHoe AaBneHune
coctaBnsetr MeHee 101,3 klla), To gonyckaeTcsa UCNONb30BaTb MeXaHWYECKYHD CUCTEMY OXIa)XaeHUA
(cMm. 12.5). He cneayeT ncnonb3oBaTh XfagareHTel ¢ 60nee HUIKUMU TeMnepaTypaMmn KUNeHUs, Takme Kak
XXUOKMA a30T, 1M3-3a BOSMOXXHOMO NonagaHus B NMOBYLLKY KUCnopoda U3 oTbupaemMoro Bosayxa, CreacTBUeEM
KOTOPOro MOXET ObIThb B3PbIB UMKX BO3ropaHue. Kpome Toro, MOXeT ObITh YITOBMEH MeTaH.

8 OyuncTKa n noaroToBKa KaHUCTpP ANA oToopa npoob

[lepen Hayanom otbopa npod NPoBEpPsItOT repMeTUYHOCTb KaHUCTP U OYALLAKT UX OT 3arpsaA3HAoLWMX
BeLLIecCTB.

[[epMETUYHOCTb KAHUCTP MNPOBEPSIIOT NMyTEM CO34aHUA B HUX AaBneHua npubnusutensHo Ha 200 klla
BblLLEe aTMOCepHOro ¢ UCNOb30BaHUEM HYIIEBOMO BO3AyXa M CUCTEMbl OUUCTKU KAHUCTP (CM. PUCYHOK 2).

PUKCUPYIOT KOHEYHOE AAaBlNeHMe U 3aKpbiBaloT BEHTUMb KAaHUCTPLI, 3aTEM NPOBEPSAIOT AaBNeHune Mo
nctedeHUn 24 4. Ecnn kaHUCTpa repmMeTudHa, TO NpPU NOCTOAHHOW TeMnepaType AaBneHue He NOHU3UTCS
bonee yem Ha 15 klMa 3a 24 u.

PesynbTaT NpoBepKn HA TrePMEeTUYHOCTb BHOCAT B NMPOTOKON 0TOopa npob (cMm. npunoxeHue A).

CobupatoT cucTteMy OHYUCTKU KAHUCTP, KaK NokasaHo Ha pUCYHKe 2.
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3aKkpblBatoT Bce BeHTUNW. [ obaBnatoT XxNnagareHT B NMOBYLLKMA BAKYYMHOIO Hacoca 1 yCTpOUCTBa nogavn
HyneBoro Bosayxa. KaHUCTpy(bl) NoagcoeauHAT K KONNeKTopY.

OTKpbIBAKOT 3aNOPHO-BLINMYCKHON BEHTUNb NMUHUAK cbpoca 718 n BEeHTUNb(N) KAHUCTP, YTODOLI COPOCUTL
OCTaToOuHOE AaBMneHne B KaHUCTpe(ax). 3aTeM 3aKpbIBaloT 3an0opHO-BLINYCKHOW BEHTUIb NUHWK cOpoca 18
OTKPbIBAIOT 3anoPHO-BLINMYCKHON BEHTUINb BakyymMmeTpa 714.

BknovaloT BaKyyMHbIA HACOC, OTKPLIBAKOT 3aNOPHO-BLINYCKHbIE BEHTUNMN BakKyyMHOIo Hacoca 13 1 6 U
BaKYYMUPYHIOT KAHUCTPLI A0 AaBneHuns He bonee 2 [la B TeueHne 4—>5 4, Npun 3TOM nogorpesast KAHUCTPLI B
N30TEPMUNYECKOW Nevn oo TemnepaTypbl He bonee 375 K.

EXXeaHeBHO UNK, Npy HeobXoAUMOCTK, bonee YacTo ANs yaaneHus Boabl, YNOBNEeHHOM B NpeLUlecTBY-
IOLLMX LIMKNaX OYNCTKU, KPUOreHHble NMOBYLUKX NpoayBaloT HYNEeBLIM BO3OYXOM, OTKpbIBaA BeHTUNMN 7 1 7.

3aKpblBaloT 3anopHO-BbINYCKHbIE BEHTUNMW BakKyyMHOro Hacoca 6 1 BakyymmeTpa 74 U OTKPbIBAKOT
3aMnopHO-BbINYCKHBIE BEHTUMNW ANA nogadn yBnaXKHEeHHOro HyneBoro Bosayxa 8 u 15 and noBblLLEHUA OaBne-
HASA B KAHUCTpe(ax) Ao ypoBHSA npubnusntensHo Ha 200 kl'a Bbile aTMocdepHoro. EcnnM UCNoNb3yoT reHe-
paTop HYNeBOro rasa, To A coXpaHeHUs1 KavecTBa HYNEBOro rasa orpaHuuMBaloT ero pacxoj.

3aKkpbIiBaOT 3anOpPHO-BLINYCKHOM BeHTUNb ANA nodadnu HynesBoro Bosayxa 75 M OTKpbIBAKOT
3arMopPHO-BbINMYCKHOW BEHTUMb NHUK cbpoca 18 anga CHMXKeHUs AaBneHUd B KaHUCTpe(ax) Ao aTMoCcdepHOro.
3aKkpbIBaoT 3arnopHO-BLINYCKHOMN BEHTUIb NUHUK cbpoca 718.

B kauyecTBe «XONOCTOro onbita» aAns npoBepkn KAaHUCTR(bI) 1 Npoueaypbl OYUCTKM CHavana onpegens-
10T codepKaHne HyNneBoro Bo3ayxa B KaXO0oM KaHUCTpe, Noka He byaeT gokaszaHa npMemMnemMocTb CUCTEMB
OYUCTKM N NOATBepXKAeHa YUCToTa KaHUCTp. B ganbHeuwem 4YUCNO NPoOBepseMbliX KaHUCTP MOXET ObITb
YMEHbLLUEHO.

[TocnegHue Tpu aTana NOBTOPAT OAWH UK Donee pas, noka pesynbTaT aHanmsa XonocTon npobbl He
OyaeT HWKe npeaena obHapyXXeHUst meTtoaa.

He MCnonb3yloT Te KAHUCTPLI, YACTOTa KOTOPbLIX He Dbifa npoBepeHa.

C Mcnonb3oBaHUEM CUCTEMBbI OUYUCTKMA KAHUCTP BHOBb BaKyyMUPYIOT U3 HUX BO3AYX A0 OaBNeHUA He
bonee 2 lNa. 3akpblBalOT BEHTUNU(b) KAHUCTP(bI), OTCOEANHAIOT KAHUCTPLI(Y) OT CUCTEMbI OUYUCTKN N 3aKPpbIBa-
10T NATPYOKU KAHUCTP LWUTYLUEpaMn N3 HepKaBetoLen cTarnu.

KaHUCTPpbI Tenepb roToBbLI K OTOOPY Npob Bo3ayxa. K ropnbilluKy KaXXaon KAHUCTPbI NPUKPENSAT MapKu-
POBOYHYIO DUPKY OIS 3anMcen B YCNoBUSIX NPUMEHeHUs, obecnevynsaoLLyio naeHTugukauuo npod. B npoTto-
kon oTbopa npob (cM. NpUNoXeHne A) BHOCAT 3HAYeHMEe OaBMNEeHUs B KaHUCTPEe W NoMevalroT ero Kak
«mcxogHoey.

[lepen NCnonb3oBaHUEM B YCNOBUAX NPUMEHEHUS NPOBEPSAOT repMETUYHOCTb CUCTEMBI OTOOPA NPOd U
BbIXOAHOW NMMHWM Hacoca ans otbopa npod nytem noacoeguHeHust MaHoMeTpa K natpybKy KaHUCTpbl C
MOMOLLIbIO COeAUHUTENBbHOWN TPYDOKNU ¢ T-00pasHbIM PUTUHIOM, 3aKPpbIBAOT BXOAHYHIC NMMHUIO HAcoca U BaKyyMU-
PYHOT A0 AaBneHusa npubnusutensHo 15 MNa. Ecnu npu BKNHOYEHHOM Hacoce B TedeHne 15 MMH nameHeHune
nasneHusi coctasnsiet He bonee + 0,4 la, ToO Hacoc U coegUHUTENbHbIE TPYDKN CHATAIOT repMEeTUYHBLIMM.

9 OT60p Npob

9.1 O6wue nonoxeHus

Obwmn nogxon K otoopy npobd cootBeTcTBYET NCO/TO 4227 .

BribupatoT yCTPOUCTBO perynupoBaHna pacxoga Takmm obpasom, 4Tobbl 0becneunTb NOCTOAHHbIN pac-
X0 ANs 3anofIHEeHUA KaHUCTPLI A0 AaBneHus npudnmnantenbHo 200 klMa (Ha 1 aT™ BhilLe aTMOCepHOro aaB-
feHnsa) B TedeHMe 3ajaHHOro nepuocga otbopa npod (cm. 9.2). llpn HeobXoaMMOCTU NONyYeHUs
ayonmpoBaHHOU Npobbl ANsl KOHTPONA KadecTBa pel3ynbTaToB M3MepeHun (M. 11.2) MCNoNb3yioT BTOPYHO
KAHUCTPY.

CnepnsaT 3a 1eM, 4TobbI Npy BLIDOPE U OYUCTKE KAHUCTP U annapaTtypbl ANa otbopa npob 1 obpalleHun ¢
HUMW HE NPOUCXOANNO NOTEPb aHaNMTa U BHECEHUS 3arpsA3HSALW X BEeLWeCcTB B Npodbl.

9.2 lNpoueaypa

NMuHnto oTbopa npob cobupatoT B COOTBETCTBUN C PUCYHKOM 1 Tak, UTODLI COeAUHSIIOLLIME HACOC N KaHUC-
TPbI TPYOKM AN CHUXKEHUS X obbema, No BO3IMOXKHOCTHU, ObINN KOPOTKUMU. JInHMo oTOopa npod, Ana ceeae-
HUS1 K MUHUMYMY BPpEMEHW yaepXKUBaHUA B HeW Npobbl, NpoayBatoT NPU pacxoe HEeCKONbKO NMUTPOB B MUHYTY,
MCNONb3yA ANd 3TOro HedOoMbLIOW BCNOMOraTenbHbIM BaKyyMHbIWA HACOC.

Pacxoq gy, Mn/MUH, Tpebyembld Ana co3gaHua B KaHUCTpax AasneHusa npubnusutensHo 200 klla (Ha
1 aT™m Bbille aTMocepHOro gaBreHnst Unn abcorioTHOrO AaBneHnus 2 atM) 3a 3agaHHbIM nepunog oTéopa
npo6, BbIMUCTIAT No opmyne
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-~ pVn
t 3

rae p — OTHOLWEeHUe abCoNTHONO KOHEYHOIo AaBTEHNUSA B KAHUCTPE K aTMOCepHOMY, (Pg + PP,

V — 0bbemM KaHUCTPbI, MIT;
N — YNCNO KaHUCTP, CoOeAMHEHHBIX BMecTe (B cliydae ogHOBpeMeHHOro otoopa npob);
t — nepnoa otbopa nNpod, MUH;

py — NOBbILEHVE AaBNeHNs B KaHUCTpe Had aTMocepHbIM, Kla;

p, — cTaHaapTHoe atMmocdepHoe aasneHue, 101,3 klla.
Hanpumep, ecnn B 0AHON KAHUCTPE BMECTUMOCTLIO 6 11 TpebyeTcd 3a 3 4 co3aaTh AaBneHue, Nnpmbnnsn-

TenbHo Ha 100 kla BbilWe aTMOCEepHOro, TO pacxod BeIYMUCIAOT cneayloLwmm obpasom:

*AY;

_ 100+ 1013 _ 4 g7,
1013
gy = 1’9871'86800'1 = 66 MN/MUH.

Perynsatop pacxoga HacTpamBatoT Takum obpasom, YTobbl B TedeHKe 3aaaHHoro nepmoga otbopa npob
noaaepXMBaTb B KAHUCTPE NOCTOAHHBIA pacxond npu BelYMCNeHHOM 3Ha4YeHn pacxona. [Npun aToM nprudnnsn-
TeNbHO MNOCTOAHHBIN pacxod byaeT COXpaHATLCS A0 TOro, Kak AaBneHne B KaHUCTPe COCTaBUT NPUONNINTENb-
Ho 200 klla, nocne 4Yero npu ganbHeuwemM NOBLILLEHUX AaBNeHUA pacxod yMeHblnTcea. ['pyn aaBneHun Ha
101,3 kla BblWwWe aTMocdepHOro pacxoq byaet npnonmantenbHo Ha 10 % HMXKe HaYvanbHOro B 3aBUCUMOCTU
OT MOLLHOCTW Hacoca.

Bbille No NOTOKY OT perynartopa pacxoaa yctaHaBnueaT uUnbTp ANA yNaBnUBaHUA TBepAblX YacTuL.
Cuctemy otbopa npob NpoBepsdT HA HANUYME 3arpA3HSALMX BELWECTB NYTEM 3anofHEHUSA C ee NMOMOLLbIO
OBYX BakyyMUPOBaHHBLIX OYMLLEHHBLIX KAHUCTP (CM. pasaen 8) yBraXXHeHHbIM HyneBbIM BO3ayXoM. [posoaar
aHanuns cogepXnmoro kaHuUcTp B cootBeTcTBUM € 10.4. Cuctemy oTbopa npob cyntaoT cBOOOAHOW OT 3arpss-
HAOLLMX BELECTB, eCNn NONyYeHHoe coaepXKaHue yrnepoaa HWKe npegena obHapyXeHusa metoaa.

CneasaT 3a TeM, 4TODBLI pacxoq B cucteme otbopa npod BO BpeMs ee NpoBEPKM Ha HAaNMM4Yne 3arpasHsto-
LLIMX BELEeCTB ocTaBancst OTHOCUTENbHO NOCTOAHHBIM (£ 10 %) BNNOThL A0 AaBNeHUA NPUBNMN3UTENbHO Ha
100 kl'la BbIWe aTMOCHEPHOrO.

[TpnmeyvaHwue—B koHue otbopa Npob No mepe NpUbNMNKEHNS 3HAYEHUSA OABNEHUSA B KAHUCTPE K KOHEYHOMY
3HAYEHUIO MOXKET NMPON3ONTU HEKOTOPOE CHUXEHNE pacxoda B 3aBUCMMOCTU OT MOLLIHOCTU Hacoca.

3aHOBO cobupatoT cuctemy oTbopa npob. MNposepstoT, YTOOLI TaMMep, HACOCHI N 3NEKTPOMarHUTHbIN
KrnarnaH obinn nogcoeguHeHsl 1 paboTan NpaBUibHO.

[TpoBepsioT, YTOOLI TaMep ObIN NpaBUNbHO YCTAHOBMNEH Ha 3adaHHbIA nepuod oTbopa nNpob, a anek-
TPOMarHUTHbIA KnanaH Obin 3akpbIT. Ona otdopa npob noacoeguHSAT OYMLLEHHYIO(bIE) BaKyyMUPOBAaH-
HytO(ble) KaHUCTPY(bI) Yepes 3MEeKTPOMarHUTHBIXA KnanaH K cucteme oToopa npobd, NpoBepeHHOW Ha Hannyme
3arpsA3HAIOLWNX BELLECTB.

[1pn 3aKPLITOM 3TIEeKTPOMarHMTHOM KnanaHe OTKpbIBakT BEHTUNMU(b) KaHUCTP(bI). [Na NpoBEepKM OTCYT-
CTBUSI NOTOKA BPEMEHHO NOACOEAMHAT HEDONLLLUOW pOTaMEeTP K BXoA4y NUHUK oTOopa npob.

[1pwnmeyaHune— Hannume noToka roBOPUT O HErEPMETUHHOCTU (MNN OTKPbITOM COCTOSIHMM ) 3NEKTPOMAarHUTHO-
ro KnanaHa unm 0 HErepMeTUMYHOCTU COeANHEHUN.

[Tocne npoBepKn repMeTUYHOCTU OTCOeAMHAIT poTamMeTp. B npoTtokon otdbopa npob (CM. npunoxe-
HMe A) BHOCAT Heobxoammyro UHopmauuio. NporpamMmMmnpyroT aBTOMaTUMECKUA TauMep Ha BKMOYEHUE U
OTKIMOUYeHne Hacoca(oB) U OTKPLITUE U 3aKPbITAE 3MTEKTPOMArHUTHOrO KnanaHa B COOTBETCTBYHOLWNA MOMEHT
BpeMeHu nepmnoga otébopa npod. OTéop npod HavyHeTCa aBTOMaTUYECKU B 3anporpaMmMmupoBaHHbIA MOMEHT
BPEMEHMN.

B koHLe oTbopa npod B npoTokon oTdbopa npob (cMm. npunoxeHne A) BHOCAT 3HAYEeHWUE KOHEYHOro AaB-
NEeHnst B KaHUCTPe. 3aTeM 3aKpbiBatOT BEHTUMU(b) KAHUCTP(bI) N OTCOEANHAOT KAHUCTPLI OT CUCTEMbI 0TOOpa
npo6. B 3TOT MOMEHT AaBneHne B KaHUCTPe A0JTKHO ObIThb NpnbnusntenbHo Ha 100 kl'a Bbiwe atMocdepHOoro.

Ecnu pasHuua mexay atmocdepHbIM AaBneHneM 1 gaerneHnem B KaHuctpe otnundaetcs ot 100 kla, 1o
nepen otbopom cneayrowen npobbl NPUYNHY 3TOMC HEODXOAUMO HAWTU N YCTPaHUTb. 3aKPbIBaOT BEHTUSIb
KAHUCTPbI KPbILLKOW.

OTMevatoT Heobxogumyto MHOPMaL MO Ha MapKUPOBOYUHOMN DMpKe KaHUCTP(bI) U B MPOTOKONE B YCNO-
BUAX NpuMeHeHunst. B npotokone otbopa npob ykasbiBaoT Nobble atTMocdepHble YCNOBUSA UK 0Ccobble BUAb!
NeaATenbHOCTU B MecTe oTbopa npob (Hanpumep, AoXKAdb, AbIM, CTPOUTENbHLIE U NAaXOTHbIE PaboThl U T. MN.),
KOTOpPbIE MOTYT MOBMIUATL HA cocTaB NpoDd.

KaHWUCTPpbI BO3BpaLlatoT B labopaTtoputo Anst npoBeaeHns aHanmsa npood.

10
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10 AHanus npo6

10.1 C6opka aHaNUTUYEeCKOU CUCTEMbI
AHanNMMTUYECKYo CUCTEMY CODUPatOT B COOTBETCTBUN C PUCYHKOM 3.

10.2 lNpoBepKka repMeTUMHOCTU aHANIUTUYECKOU CUCTEMDI

AHaNMMTUYECKYO CUCTEMY NPOBEPSAIOT HA FrEpPMETUYHOCTb BO BPpeMsl OOLLEN NPOBEPKN CUCTEMBI, Nepea
Havyanom cepun aHanM3oB UNKU NPK NOAO3PEHUAX HA YTEYKU. DTOT 3Tan BKOYAKT B MeToANYeCcKoe pyKkoBod-
CTBO K CTaHAapTHol paboyelt npoueaype (CPM1), noarotoBneHHoe nonb3sosatenem (cMm. 11.2). FTepmeTuy-
HOCTb aHaNUTUYeCKoU CUCTEeMbI (CM. PUCYHOK 3) NPOBEpPSItOT cneayrowmMmMm obpasom: LeCTUXo40BOW KnanaH
12 yCcTaHaBNUBAKOT B NOJIOXKEeHWe Ha yNnaBlMBaHUeE, 3aKpbiBaOT pPblYakHbIM 3anopHbIA KnanaH MmaHomMeTpa 6
ONs N3AMepeHnst abCconoTHOro AaBneHUsa U yCTaHaBNMUBAKOT TPEXXOA0BON KpaH 15 B NonoXeHne Ha nogadvy
HyneBoro Bosayxa. OTKpbIBaOT pblYaXkHbIM 3anNoPHLIX KNanaH Ang nogadn HyneBoro Bosayxa 718, cosgarT B
cuctemMe aasnexHune, npubnusntensHo Ha 350 klla npeBblllatowee atMocepPHOe, U 3aKpbIBAKOT KnanaH.
OnpenenatoT AaBneHne no maHomeTpy 79.

[0 UcTeueHnn oKono 3 4 NOBTOPHO NPOBEPSAT AaBneHne. Ecnn oHO NOHM3UMNOCL He Bonee YeM Ha
15 kl'a, cuctemy cynTaroT repMmeTUdHON. Ecnn cuctema repmeTndHa, To copachkiBatloT B HEW AaBNeHUE, Npo-
BEPAIOT, 3aKPbIT NN pblYa)XHbIX 3anopHbIXA KnanaH ang nogadvn HyneBoro sosayxa 78, oTKpbIBaOT phlivakHbIN
3arnopHbIN KNanaH MmaHoMmeTpa 6 Ang namepeHnusa abcontoTHOrO AaBnNeHUa U yCTaHaBMUBAKT TPEXXOO0BOM
KpaH 75 B nonoXeHWe Ha BBOA.

10.3 OnpepeneHue o6bema npoobbI

Heckonbko pas TOYHO U3MepAT 0bbeM Npodbl, Npoxoasilen 4yepes oxnaxaaemyro xXnagareHTom
NMOBYLLKY, C UICNONb30BAHNEM BaKyyMHOIo pesepByapa 9 u maHoMeTpa Anst usmepeHus abconioTHOro aasne-
HUA 2 cnegyrowmm obpasom (CM. PUCYHOK 3).

3aKpblBatOT pblHaXXHbIA 3anopHbIA KNanaH NoToka Npodbl 8, OTKPLIBAKOT PhivYaXKHbIN 3anopHbIA KnanaH
BaKyyMHOro Hacoca & 1 0TKauMBaloT BakKyyMHbIM pe3epByap 9 ¢ NOMOLLbLIO BaKyyMHOro Hacoca 4o 3agaHHoro
HadaneHOro gasneHusa (Hanpumep, 15 klla). 3aTemM 3akpbIiBaOT pblYaXKHbIA 3aN0opHLIK KnanaH BakyyMHOrO
Hacoca 5 1 OTKPbIBAKOT PhIMaKHbIK 3anopHbIA KNnanaH noToka Npodbl 8 ANd nponyckaHUa ee vYepes KpUoreH-
HYI0 NOBYLWIKY 77 B OTKadaHHbIA BaKyyMHbIA pe3epByap 9, noka B HeM He byaeT AOCTUrHYTO 3agaHHoe
nasneHue (Hanpumep, 40 klla).

OT0OpaHHLIN (PUKCMPOBaHHBLIM) 0OBEM BO3AyXa OnpeaenstoT no rnoBbIWEHNIO AaBNeHUA B BaKyyMHOM
pesepByape No PasHOCTU KOHEYHOro M HayallbHOro AaBneHunn, onpedeneHHbIX No MaHoOMeTpy ANna nsmepe-
HUA abconTHOro AaBrneHus 2.

3Ha4YyeHWe gaBneHnsl B BaKyyMHOM pesepByape perucTpupyoT nocne ycTaHOBNEeHUA TeNMOBOro paBHO-
BECUS.

[TpnbnnsnTenbHbln 06 bemM NPobdbl, NpBeaeHHbIN K HoOpManbHbIM yenosuam (273 Kin 101,3 klla), V,, mn,
BbIYUCNIAT NO opmMyne

rae Ao — pas3HOCTb AaBMNeHUA, U3MepPeHHbIX MaHOMeTpoM, Klla;

V., — obbeM BakyymHoro pesepyapa (0bblvHo 1000 mn);

p. — cTaHpapTHoe aasnenune, 101,3 kl'la;

I, — TemMnepaTypa oKpyXatoLlieun cpedsl, K;

I, — HopManbHasa TemnepaTtypa, 273 K.

Hanpumep, ecnm odbbemM BakyyMHOro pesepsyapa coctaBnget 1000 mn, TemnepaTtypa oKpyXatoLleu

cpeabl — 298 K, pasHocTb gaBneHun — 25 kl'la, To npn HopManbHbIX YCNOBUAX 00BbEM NPOOLI COCTaBUT NPU-
ONNM3NTENbHO 226 MI.

[MTpnumeyvyaHune—O6bIYHO 06bEM NPODLI, NONyYaeMbI¥ C UCMNONb30BAHNEM JAHHOW METOAUKWN, COCTABMAET OT
200 oo 300 mn.

OnpepgeneHne obbema Npobbl NPOBOAAT TONLKO OAWH pas3 Npu NPOBEpKe CUCTEMbBI, a ONCaHNe MeTOo-
OVKN BKIoYaroT B MeToaundeckoe pykosoacTteo K CPI1 (cm. 11.2), noarotToBNeHHOE Nonb3oBaTeieM.

") Standard Operating Procedure (SOP). B Poccunckon ®epgepaummn CPI1 akBuBaneHTHa MeToanKa U3MEpPEHUN
(MBW).

11
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10.4 OuHamMmuveckan rpagyvpoBKa aHarIMTU4eCKOU CUCTEMbI

[lepen aHanusom npod NPoOBOAAT MOMHYK AMHAMUYECKYIO rpadyUpOBKY aHanUTUYeCcKOW CUCTEMBI,
MCMONb3yAa He MeHee NATU rpaadyupoBOYHBIX CMECEN B KaXKA0M Anana3oHe, 414 NonyvYeHnsa rpagynpoBoYHON
KpuBou. BnocneacTBUAN neprnognyeckn NpoBOAAT rpagynpoBKY HE MeHee OAHOIc pasa ANA Kaxaou cepun
npob. OnucaHue npoueaypbl BKNOYaT B MeToaudeckoe pykosoacTtBo K CPI1 (ecm. 11.2), noaAroToBneHHoe
nonb3oBartenem. Kaxabl pas, Korga cuctemMy UCNonb3yioT ANa aHanusa, npoBepdaoT rpagynpoBOYHYHO KPU-
BYIO MO ABYM UM TpeM ToudkaM (BKNoYaa Hynb). Ana rpagynpoBKM aHaNUTUYECKOUM CUCTEMBbI B KavecTBe
LLeNeBOoro KOMMNoOHeHTa UCMONb3YHT NponaH.

[ paaynpoBOYHLIE ra30Bble CMecH OTOUPaoT HEeMoOCPeACTBEHHO Yepes KONNeKTop N TPOUHUK.

[TpnmeyaHwue— Cnegyer y4ecTb, YTO ANS BbIYUCIIEHUSA COAEPXKAHUS YINepoaa B rpaaynpoBOHHOM rase (npo-
naHe) yMHOXaloT 06bEMHYI0 00 NponaHa B rpagyvpoBOYHON CMECH, BbIPaXKEHHYIO B MINH™T, Ha 3.

[na obecnevyeHna Tpebyemoro gnanaszoHa(oB) nogdbupatoT KOMOUHaLKMKO cneayrowmnx napameTposB:

- HacTtpoukn ycunutena curdana N4,

- HaCTPOWKN BbIXOOAHOTO HaNpPsXKeHUs;

- paspelleHunst yctponctea obpaboTkM AaHHbIX (€Cn NMPUMEHUMO) U

- obbema npobbl BO3aAyXa.

[ pagynpoOBKY B KaXXOOM MHAMBMAYANbHOM AManasoHe NPpOoBOAAT OTAENbHO U ANA KaXKAoro gmanasoHa
CTPOAT CBOIO rpaaynpoOBOYHYIO KPUBYIO.

[1punmeyaHune— CoBpeMeHHbIE razoxpomarorpadpmnyeckme MHTerpaTtopsl 06eCcnevnBaloT Takyo aBToMaTu4ec-
Kyt0 pa3buBKy gnanasoHa, YTo MOXET DbITb 3anporpaMmmMmmnpoBaH O4MH ANanasoH, OXBaTbIBAOLWMN HECKOIBKO NOPAAKOB CO-
aepxaHmn. MiameHeHus, npuMmeHsieMble K KOHKPETHbBIM CUCTEMAaM, YKa3biBaloT B MeTognyveckom pykosoactee K CP[1, nogro-
TOBNEHHOM nornb3oBarenem (cm. 12.1).

Kaxgyto rpagynpoBOYHYIO CMECb BBOASAT B aHaNUTUYECKYO CUCTEMY TpU pasa B cooTBeTcTBMM ¢ 10.3.
Bo BpeMs rpagaynpoBkM pacxon, HadanbHOe U KOHeYHoe NnokasaHus MaHoMeTpa, HadarnbHbIN YPOBEHbL XNaa-
areHTa B cocyae [btoapa, yCTaHOBKU BPEMEHU, NOACIPeB, YCTPOUCTBA pernctpaunm n obpadboTKn AaHHbIX U
apyrue nepemMeHHble A0MKHbI ObITb TAKUMU XKe, KaK BO BpeMs aHanmaa peasnbHbiX Npod Bo3ayxa. cnonbsytoT
chegyrowine TUNUYHbIE 3HaYeHUA pacxoaa:

- Bogopoaga — 30 Mn/MUH;

- rasa-Hocutend renua — 30 Mn/MUH;

- BO3ayxa ang nogagepxaHusa ropeHnuss — 400 mn/mMuH.

[na kaxgoro ypoOBHA cogepXaHus LeNneBOoro KOMMOHEeHTa B rpagayyupoBOYHOU CMeCcU ycpedHAT
pe3ynbTaThl TPEX N3MEPEHUN N CTPOAT rpadynpoBOYHLIE 3aBUCMMOCTU cpeaHen nnowaan nMKoB, nony4vyeH-
HOW MHTErpUpPOBaHNEM, OT COAEPKAHMUS KOMMOHEHTA, BbIpa)XeHHOro 00 beEMHOW A0NEN B NepecyeTe Ha yrne-
poq (MnH~1). OTHoCHUTENbHOE CcTaHAapTHOE OTKIIOHEHME Pe3yNbTaToB Mo TPEM U3MEPEHNSIM AOMKHO BbITh He
bonee 3 % (3a UCKMIOYEHNEM HYNEBOIro coaepXaHusl).

Ecnn KpuBasi HeNMHEWHa, TO MPOBOASAT MOBTOPHOE U3MEpeHUe AN TodekK, KoTopble 3HaA4YUTENbHO
OTKMNOHATCA OT NPAMON. BbINo NokasaHo, YTo B LUIMPOKOM AnanasoHe 0O beMHOW A0NN B NepecyeTe Ha yrie-
poa (o1 0 oo 1000 MnH~1) 3aBUCMMOCTb BLIXOAHOIO CUrHana ot cogepXaHus octaeTcs nuHenHon. Ecnmn Henu-
HEWHOCTb BCe )Xe COXpaHsIeTCs, TO ee UAEHTUPULUNPYIOT N YCTPAHAKT NMPUYNHY.

Ecnn npruunHa He MOXET ObITb YCTpaHeHa, TO ANsl KOPPEKTHOrO NOCTPOEHUNA rpaaynpoBOYHON KPUBOW B
HEeNMMMHENHON 0DNAacTN NCMONb3YIOT ACNONMHUTENbHBIE FPadyMPOBOYHbIE rA30BbIE CMECH.

10.5 MeToauka aHanu3a (Cxema aHanMTU4eckom CUCTEeMbI MO PUCYHKY 3)

Heobxoammo cobpaTtb aHanMTUYeCKyo CUCTeMY, NPOBEPUTL ee Ha repMeTUYHOCTb U MPOBEeCTU ANHAMMU-
YeCKyo rpagaynpoBky cuctemel. Bkntovatot MNAL 20 n oxmngaloT, noka He YCTaHOBUTCA ero padbovnin pexxmum.
Ona obecneveHna Tpebyemoro pacxoga rasa-HocuTend B cMCTeMe NPOBEPAIOT U HAacTpauBaloT AaBneHue
renmina perynaTtopom notoka 4. [ enmn ncnonb3yioT ANda yaaneHnsa ocTaToOuHOro Bosayxa n MmetaHa 13 NOBYLUKA
No OKOHYaHUM oTbopa npob 1 nepeHoca HMITOC, nepelleawnx B netyvyee coctosHue, M3 nosyLkn B MNAL.
[na perynMpoBKK pacxoga Unn gaslieHUs renus nydille UCnonb3oBaTth PEerynartop pacxoga Unn gaBneHus
vexay doannoHom v NN, yem MHOrocTyneH4aTeln perynatop Ha dannoHe. [pun ncnonb3oBaHUmM BCNOMOra-
TeNbHOro perynsatopa gaBneHne Ha BTOPOW CTYMNEeHW ABYXCTYNEeHYaToro perynaropa Ao/MKHO ObiTh BhILLE,
yeM gaBlieHne, YCTaHOBMNEHHOEe Ha OAHOCTYNneH4YaToM perynatope. Takke NpoBepdaoT pacxod sogopoaa v
Bo3ayxa ans noggepxaHua ropeHusa B MNAL (cm. 10.4).

[1pOoBepPsIIOT, 3aKPLIT N PblYaXKHbIA 3aN0pHbIW KNanaH NoToka Npodbl 8 N OTKPLIBAKOT PbIYaXKHbIN 3aMnop-
HO-BbIMYCKHOW KnanaH BakyyMHOro Hacoca 8, UToObl 0TKavaTh BaKyyMHbIN pe3sepByap 9 40 3agaHHOro sHave-
HUA gasneHusa, Hanpumep 15 klla. Korga temnepatypa NOBYLWKUM NPpUAOET B paBHOBECME C KOMHAaTHOMW,
yCTaHaB/IMBAKOT LWECTUXOA40BOW KnanaH 712 B NoNioXkeHe Ha BBo4. OTKPbIBAKOT PbliYaXKHbIX 3anopHbIN KianaH
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noToKa Npobbl 8 1 C NOMOLLIC BEHTUIMS TOHKOW PErynnMpoBKA 3 HACTpanBatoT pacxod npodbl Yepes NOBYLLUKY B
ananasoHe o1 50 ao 100 mn/MUH.

[TpnmeyaHune—Ilomepe oxnaxaeHusi NOBYLWKM pacxoq byaeT CHUXaTbCA.

[MpoBepsAT AaBneHue B KaHUCTpe ¢ Npobon nepen nogcoegMHEeHNEM ee K aHanMTUYEeCcKoN CUcTeMeE U
BHOCAT NOJly4eHHOoe 3Ha4YeHne B NpoTokon otbopa npob (cm. npunoxeHue A). CoegnHSAT KAHUCTPY C LUECTU-
XOJOBbIM KianaHoM Kak nokasaHo Ha pucyHke 3. cnonb3yoT NMbo BEHTUIb KAHUCTPLI, MO0 BEHTUb TOHKON
DErynUpPoOBKU, YCTAHOBIEHHbIA MeXay KaHUCTPOoW U nuHuen cbpoca, Ang HacTpoMku pacxoga npobbl u3
KAHWCTPbI HA 3HAa4YeHne, HEMHOro NMpeBbilLatoLLee 3Ha4eHUe pacxoaa B IOBYLUKE, HACTPOEHHOrO C MOMOLL b
BEHTWUIISA TOHKOW perynnpoBku. N30bITOK BO3aQyXa BbIBOAAT Yepes3 NnHMo cbpoca ana Toro, 4Ytobbl oTbMpae-
MbIA BO3QyX, NPOMNyCKaeMblil Yepes3 NOBYLLUKY, Haxoauncsa npu atmocdepHoM agasneHun. Ana obneryeHus
HacTPOWKM pacxoda BEHTUNEeM TOHKOW peryrimpoBKU K MHUM cbpoca noacoeanHSAT UHOUKaTop pacxoaa,
HanpuMep poTameTp, NoKasbiBaloLW A CKOPOCTb NOTOKa B NIMHUK cbpoca.

OTKpbIBAKOT BEHTUMb KAHUCTPLI 17 N HAcTpaMBaoT pacxo npodbl BO3ayXa U3 KAHUCTPbI BEHTUNEM TOH-
KOW perynmpoBkn 716 nnn 3 Taknum obpasom, 4Tobkl poTamMeTp 74 nokasbiBan cpegHun pacxoq B NHUM cbpoca.
3aKpbIBalOT pbl4aXHbIN 3anNOpPHbIKA KNanaH NoToKa Npobbl 8 U OTKPLIBAOT PhiYaXKHbIW 3anopHbIA KnanaH Baky-
YMHOIO Hacoca & (ecnn oH elle He OTKPLIT) ANd OTKavyMBaHUA BakyyMHOro pesepsyapa. C LWeCTUXoA40BbIM
KnanaHom 72 B NMOMNOXeHUU Ha BBOA U OTKPLITbIM PbIYa)XKHBIM 3anopHbIM KnanaHoOM BaKyyMHOro Hacoca &
OTKPbIBAIOT PblYaXXHbIW 3aNOpHbIM KNanaH noTtoka npobbl 8 Ha 2—3 MUH ANs NPOMbIBaHUA M KOHAWULMOHUPOBA-
HAS NUHWA BBOAA. 3aKPbIBAKOT pPblYaXKHbIA 3anNOPHbIA KnanaH noToka npodbl 8 N oTKavyMBaloT BaKyyMHbIN
pe3epByap A0 3apaHee 3agaHHOro sHadveHua HavanbHoro gasneHusa (odbebibMHO 15 klla), onpegendemMoro no
MaHOMETPY ANs U3MepeHns abCcontoTHOro AaBneHns 2.

[epexntovaloT LWECTUXo40BOW KnanaH 12 B nonoXeHne Ha ynaBnuBaHue. [MorpyawT KPUOreHHYHo
nosywky 77 B xnagareHT. OXuaatoT HECKOTbKO MUHYT, YTOOBI NIOBYLLKA MOMIHOCTbIO oxnaaunach (06 3Tom
CBMAETENbCTBYET NpeKkpalleHne KUNneHnsa xnagareHTa).

[obaBnatoT xmagareHT no mMepe HeobxoguMocTU, YTOObl COXpPaHUTb NepBOHaYanbHbIA YPOBEHb,
MCMofb3yeMblid NPN AMHAMUYECKOW KannbpoBke cucTemsbl. [logaepXmuBatoT MOCTOAHHBLIA YPOBEHb XUOKOro
XlagareHTa rno oTHoLweHuto K nosylwke. Obecne4vnBatoT, YToObI B XflagareHT Obina norpy»keHa 4yacTb JIOBYLL-
KW, 3anofnHeHHasa CTEKNAHHbIMU LWapuKamMm, HO He NepexodHuK, CoOeaNHSAOLLMIA NOBYLLUKY C KnanaHoM.

OTKpbIBAKOT pblYaXHbI 3aNOPHbLIA KnanaH rnotoka npobul 8 1 HadbnwoaatoT 3a NoBbILLEeHUEM OaBleHUs
No MaHOMETPY AN U3MepeHns abCcontTHOro AaeneHus 2. Korga sHaveHue gaBneHnusa AOCTUTHET 3a4aHHOro
(0BbbIbHO 40 Kla), xapakTepHoro and Tpebyemoro ocbvema Nnpodbl BO34yXa, 3aKpbIBaOT PhlHYaXKHbIA 3aMOPHbLIN
KnanaH noTtoka npodbl 8. JobaBndaloT HEMHOrC XnagareHta unuv npunogHumMmarot cocya Abtoapa 70, 4ToOb
YPOBEHb XMNAKOCTWN ObIN Ha 3—15 MM BbILLE, YeM B Ha4Yane ynaBnuBaHus.

[TpnmedaHwn e— bnarogaps aToMy oOpraHNYecKue CoOeaANHEHUA HE YINETYUNBAIOTCH N3 NOBYLLKU U NX PaACCHUTbI-
BaloT Kak yactb nukos HMJ10OC.

[lepekniovaloT WEeCTUXOA0BOW KnanaH 72 B NMOMoXeHuUe Ha BBOMA, OCTaBNAA KPUOTeHHYH NOBYLUKY B
cocyae Hbtoapa ao tex nop (o1 10 ao 20 ¢), noka BbICOTa NMKOB NO METaHy U NoOOYHBLIM BeLleCTBaM HE YMEHb-
LUATCS. 3aTEM 3aKPbIBAOT BEHTUMNb KAHUCTPLI 717 ANsl COXpaHeHUsa B HEM OCTaBLUeUcs YacTu Npodbl. Bkntova-
10T YCTPOWUCTBO pernuctpaunm n obpadboTkn gaHHbIX 26 U cHUMatoT cocya Obtoapa 70 ¢ noBywkn 77.

3aKkpbiBalOT KPLILWLKY TepMocTaTa Angd rasoxpomartorpaduyeckmnx KONMOHOK U NoAorpeBatoT NTOBYLUKY C
NMOMOLLLIO TepMocTaTa (M1 APYron cuctembl nogorpesa) Ao remnepatypbl 365 K ¢ 3agaHHOU CKOPOCTbLIO
(0bbIMHO 30 K/muH). BbiCTpoe HarpeBaHWe MOBYLWIKW MPUBOOUT K YNEeTy4YMBaAHWUIO CKOHLEHTPUPOBAHHBIX
HMJ10OC, koTopble cosgaroT oagHopogHyo 30HY Ha Bxoae B [T, INocToaHHasa ckopoCThb NOBLILLEHNA TeMnepa-
TYPbl NOBYLUKW NO3BONAET YNYYLINTL NOBTOPSIEMOCTb BBIXOAHbIX CUTHAMIOB M CNOCODCTBYET BBEAEHUIO Donee
TOYHOW NMonpaBKn Ha cMeLleHne 6a3oBOW NMMHUN N3-3a BNaXXHOCTW. [1pn nCnonb3oBaHnM TepMocTarta A1 Xpo-
MaTorpaguyeckmx KONMoHoOK Ana nogaorpesa NMoBYLUKA NpUemMneMbIMU ABMAIOTCA crnegyole napamMmeTpbl:

- HavanbHasa Temnepartypa: 300 K;

- HavanbHbIX NyckoBon nepuod: 0,20 MuH (C nocneayrwolwMM 3arnyckoM YCTPOUCTBA perucrtpaunm u
0bpaboTKN AaHHbIX);

- CKOPOCTb NMoBblWeHUs Temnepatypbl: 30 K/MUH;
- KOHeYyHasi Temnepartypa: 365 K.

B xoae rpagyvpoBKM U aHanusa npod NpUMeHsaT OAWH U TOT Xe pexium HarpeBa. Cnvwkom beicTpoe
HarpeBaHne NOBYLLKN MOXeT cTaTb NPUYNHOW Ha4vallbHOro oTpULATENbHOro BBIXOAHOIO cUrHana v 3aTpya-
HUTb TOYHOE UHTEerpupoBaHMe NMKoB. CrMLLKOM MeaJIeHHOe HarpeBaHue Bbi3biBaeT yLIMPeHne NMuka U, Kak
cneacTeme, NPMBOAUT K MEHbLUEN NOBTOPAEMOCTIN pPe3ynbTaToOB UHTErPUPOBAHUA NMUKOB. ANa onpeaeneHus
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ONTUMarnbHbIX PEXUMOB HarpeBaHUs KaXKaon cucTeMbl MOXKET NOTpeboBaTbLCA NpoBeaeHNe npeaBapuTerb-
HbIX 3KCNEePUMEHTOB.

M3HayanbHO yCTaHOBNEHHY MeTOAMKY aHanusa BKN4YalwT B MeTtoaudeckoe pykosoacteBo K CPI
(cm. 11.2), noaroToBNeHHOe Nofb3oBaTENEM.

NHTerpmnpoBaHune npoaocmkaroT 4o Tex nop (00bIYHO 0T 1 40 2 MUH A0CTAaTOYHO), NoKa He byayT 3aperuc-
TPUPOBAHLI MUKN BCEX OPraHUYeCcKnX coeauHEHUN N He YCTaHOBUTCS KOHeYHast Touka basosoun nuHun MNAL,
KaK rnokasaHo Ha pUCyHKe 5. YCTPOUCTBO pernctpaunm n odbpaboTKn AaHHbIX A0IMKHO NMO3BOMATE MapKMpoBaTh
HavalbHY0 N KOHEYHYIO TOYKU NMUKOB, MOCTPOUTL COOTBETCTBYIOLLYHO UCNIPaBNEeHHYo DA30BYH0 NUHUIO MeXAy
Havyanom 1 KOHLUOM nepuoga MHTErpupoBaHMA U BbIMUCTTIUTL CKOPPEKTUPOBaHHYIO Nnowagb nuka. [NpuseaeH-
Hbl€ BbllLEe TpeboBaHUA K ykazaHHOMY YCTPOUCTBY 0OYCNOBNEHbI NPUCYTCTBMEM B Npobe BNaru, Kotopas Tak-
Xe KOHLIEHTPUPYETCH B NOBYLLUKE U OyaeT BbI3bIBaTh HEOOMbLLOE MONOXUTENBHOE CMeLLeHUe Da30BON NMUHUN.
CMelleHmne 6a30BON NUHUK HAYMHAETCA NMPK HarpeBe NOBYLLKU U NMPOAOITKAETCH A0 TeX Nnop, rnoka BCH Bnara
N3 NOBYLLKK He byaeT yaaneHa, Toraa 6asoBasi NMHUSA Bo3BpaLlaeTcs K 0bbIMHOMY YPOBHIO. CMelleHne Bcer-
na npoaorkaeTca Agonblie, Yem BbIXOAUT NUK() opraHnYecKknx coeguHeHn, NpUCcyTCTBYOLWMX B Npobe.

BoixogHowu curHan MNAL

1 2
3,
9
4
™™
6 /
—
1 2 Bpems, MuH

T — nuk HMINOC,; 2 — KoHeYHas ToYMKa UHTErpupoBaHns; 3 — NpoaoSPKeHWe Harpesa NoBYLLKW, 4 — HavanbHas TOMKA UHTErpupoBa-
HUA; & — cMelleHne Ba3oBOU NUHUKU U3-3a BNAXXHOCTU, 6 — uUcnpaeneHHasa ba3oBas NMHUA, NOCTPOSHHAA UHTErpaTopomM ANA CKOPPEKTU-
POBAHHOW NNoLWwaan NMKoB; 7/ — obbiMHaA Ba3oBas NUHUA

PUCYHOK 5 — ['padmk nocTpoeHunst ncnpasneHHon 6a3o0BoON NMMHUN U COOTBETCTBYIOLWEN KOPPEKTUPOBKY NNOLWAAN MUK

YCTPOUCTBO perncrtpaunm n obpadboTKkn AaHHbLIX NPOrpaMMUpyoT ANS KOPPEKTUPOBKU CMeLLleHNs Baso-
BOW NMUHUN TaK, YTOObI MHTErpupoBaHue 3akaH4uMBariocb B TOUKe rnocrne Bbixoga nocnegHero nuka HMINOC, Ho
00 BO3BpaTa cMeLleHHOW 6a3soBON NMUHNK K ODBbIMHOMY COCTOAHUIO (CM. PUCYHOK D), a Npu y4eTe BblYUCTIEHHOM
NCMPaBNeHHOW NMUHUM KOMMEHCUPOBANOCh CMelleHne, 0DYyCNnoBNEHHOEe Hanuuuem Brarn. IMNeKTPOHHbIE
YCTPOWUCTBA pernctpaunum n obpaboTkM AaHHBIX MPOBOOAAT 3Ty Onepaumio aBToMaTUuYeckn Unm MoryT ObiTh
3anporpaMMnpoBaHbl Ha BHECEHWE NOMNpaBKA.

B kKayecTBe anbTepHaTUBLI Nepen aHannmiaom npobdbbl MOXKET ObiTb NPOBeAEeH aHanu3 yBNaXXHEHHOro
HYNeBOro Bo3ayxa anst NonyvYeHnust BBIXOQHOro cUrHana co cMelleHnem, obycnoBneHHbIM HanuM4nMem Bnaru, u
NCTUHHOIO 3HA4YeHUA XONOCTOro nokasaHua Anst BBeAeHUsl nonpaBku B 3HadeHWe coaepxaHua HMITOC B
OKpyXatowem Bosayxe. lNpogomkaroT nogorpesaTth U NPOMbIBaTh NMOBYLUKY U NO OKOHYaHWUW nepuoaa UHTer-
PUPOBAHUA, YTODBLI MONHOCTLIO YAANUTh BOAY M NPeaoTBpaTUTb ee HaKoMnmneHne B noByLlke. [NosTomy cneay-
eT obecnevnTb, YTOObI LUECTUXOOOBOWM KianaH Haxoaurncs B NonoXeHn Ha BBOA A0 TeX Nnop, noka BCs Bnara
He OyaeT BbiMbITa U3 NIOBYLWKA (3 MUH L Donee).

Mcnonb3yoT rpagympoBoYHYO KpuByo (cM. 10.4), nonydeHHyo B pesynbTaTte AMHaMUYEeCKOU rpagyn-
PDOBKW, ANA nepesoga NofiydMeHHbIX NPU MHTErPUPOBaHNN NMUKOB 3HAYEHUA NNowagen B 3Ha4eHNa 0O beMHOM
00NV B nepecyeTe Ha yrnepod (MnH=1). Kaxayto npoby 13 KaHUCTPbl aHaNM3uMpyoT HE MeHee ABYX pas 1 3amnu-
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CbIBalOT ycpeaHeHHoe coaepxaHne HMJ1OC. ®opma nmuka HMJTOC moxeT BOCNpOn3BOANTLCHA HETOYHO U3-32a
N3MEHEHUS1 YCNOBUA HarpeBaHUA NOBYLIKU, HO 3Ha4YeHKne obuwen nnowaan nukos oT HMJTOC gonxHo bbITh
BOCNPOU3BOANMBIM. [1pobnemMsbl, BO3HMKAKOLWME NO Xo4y aHanmsa, MOoryT ObiTb MNPUYUHON MONYyYeHUS
HenpaBUIbHbIX UM HECOTNACYOLWUXCA Pe3yrbTaToB.

Ecnun pesynbTaThl NEpBLIX ABYX aHANIM30B OTNMYatoTCsa Apyr oT aApyra bonee yem Ha = 10 %, TO NPOBO-
OAT AONONMHUTENbHBIE aHaNU3bl ANA TOro, YTodObl NAeHTUULUMPOBATL NPOBAEMY U NONYYUUTL O6oNee TOUHLIN
pesynbTaT usmepeHna (cm. Tarke 10.3).

11 Kputepun n obecnevyeHme KayectBa UaMmepeHuUn

11.1 ObwWwme nonoxeHuUn

HacTtosawunn pasgen cogepXXut onucaHne MeponpuaTiiin no obecneyeHunto KayectTsa N3MepeHnin U pyKo-
BOASALLNE YKa3aHNA Mo YAOBIETBOPEHUNIO KPUTEPUAM, KOTOPbIe AOMKHbI ObITb AOCTUTHYTHI B Kaxkaon nabopa-
TOpUN.

11.2 MeToau4veckoe pykoBoACTBO K cTaHAapTHOU paboyeun npoueaype

B meToanveckom pykosoacTtBe K CPI1 aomkHbl BbITb onucaHbl crieayowmne AeUCTBUS:

a) cbopka, rpagynpoBKa, NpoBepKa Ha repMeTUYHOCTb 1 AKCMITyaTauns UCTIONb3YEMbIX CUCTEMBI OTOO-
pa nNpob 1 annapatyps.l;

b) oTbop, XpaHeHUe, TpaHCNOPTUPOBAHWE N NOATrOTOBKA NPod;

c) cbopka, NpoBepKa Ha repMeTUYHOCTb, rpagyupoBKa M akcnnyaTtauust aHanuTU4EeCKONU CUCTEMBI,
BKNtovaroLwwen B cebsa KOHKpeTHoe UCnonbiyemMmoe 0bopyaoBaHuUe;

d) XpaHeHMe U OUYNCTKA KAHUCTP;

e) Bce npoueaypbl pernctpaumm n obpaboTkn JaHHbIX, B TOM YMACNe BeAeHUe rnepeyHsi UCronb3yeMblX
TEeXHUYECKUX CpeacTB U NporpaMmmMHoro obecneveHums.

B pykoBoacTeo K CPI1 BkntovaloT KOHKPeTHbIE No3TanHble MHCTPYKLUK. B xoae ayamnTta NnpoBepsitoT, UTO-
Obl pykoBoacTBo K CPI1 6b1no AOCTYNHO M NOHATHO nepcoHany nabopatopun, NpoBoAdLIEMY aHaNUs.

11.3 HuXHUU npenen onpeaeneHuns, TOYHOCTbL U NPeLU3UOHHOCTbL MeTo4a

HWXHUI Npegen onpegeneHns U NpeLUnsnoHHOCTbL MeToaa, YCTaHOBMEHHOTO HACTOALWMM CTaHO4apToOM,
nponopuUnoHanbHel 0b6bemy Npobbl. OgHako ecnn 0bbeM Npodbl NpebliwaeT 500 mn, To cbpasoBaHUe Nbaa B
NOBYLUKE MOXET NMOHU3UTb NN OCTaHOBUTbL NOTOK NPoObI BO BpeMs ynasnusaHus. [pn obbeme npobbl MeHee
100—150 Mn MoXeT yBenninTbCcH pa3dbpoc pe3ynbTaToB U3MEPEHUN U3-3a MEPTBOro obbemMa B NUHUSX U
BeHTUNAX. Ona TunundHbix cogepxanuin donswmHeTea HMJTOC noaxoaawmm aensetca odbem npobul o1 200
no 300 mn. Ecnun BeIXogHOW curHan, nonyyeHHbl ang npodbl 0dbemom 300 M, npeBbILLAET Npeaenb! WKanbl
NN AnanascH rpagynpoBKKW, TO NPOBOAAT aHannsd npodbl MeHbllero obvema. HeT HeOBXOANUMOCTU TOYHO
3HaTb AEeNCTBUTENbHBLIN ODBLEM aHaNU3nUpyemMon Npobol, ecnn Npu rpagynpoBKe N aHanmn3e UCNOoNb3yoT Npo-
Obl 0AMHAKOBOro obvema. Takke HeT HeOOXOAMMOCTU TOUHO 3HaTb AEUCTBUTENbHLIN ODBLEM BaKyyMHOIO
pe3epByapa. ObbeM BakyyMHOro pesepByapa BbIOnpatoT B COOTBETCTBUM C AMana3oHOM AaBNeHUA N LLIeHON
aeneHns maHoMeTpa anst UsMepeHunst abCcontoTHOro AaBneHUs Tak, YTobbl pe3ynbTaThl U3MEPEHNS AaBNEeHUS
n, cnegoBaTtenbHo, 00beM Npodbl cxoamnuck B npeaenax 1 %. Npn ncnonb3oBaHUM BakyyMHOTO pesepByapa
BMecTumMocTbto 1000 mn n nameHennn gasneHua 30 klla, namepeHHOM yaOBNETBOPAOLWNM TpeboBaHUAM
MaHOMETPOM, NMpeLUn3noHHOCTL oTbopa npob coctasuna 1,31 mn. MNpu 6onbwemM N3MeHeHn gaBneHust bepyT
BaKyyYMHbIN pe3epByap MeHbllel BMEeCTUMOCTU, 4YTODbl MOXHO ObINO MCNOMNbL30BaTb MAHOMETPLI AN
N3IMepeHnUs abCconTHOrC AaBneHuns ¢ bonblen LeHon aeneHuns, 1 HaobopoT.

B HekoTopbIX cuctemax ¢ ncnonbsosaHnem NN B couyetaHnn ¢ nabopaTtopHbIMKU XpoMaTorpadamu
npeaycMoTpPEeHO aBTOMaTUYECKOE NepeKiovYeHne ananasoHoB NsMepeHuin. lpyrne cuctembl cHabXXeHbl YyCu-
nuTenem BLIXOOQHOTO CUrHana U BHYTPEHHUMK NepekniovaTendaMy BeIXOQHOTO HanpshKeHUsa no BCen LKane.
BbiOnpatoT COOTBETCTBYIOLLYIO KOMOUHALMIO TaK, YTODbLI NONYYNTb YPOBEHb BBIXOAHOMC HaNpshXXeHus, Tpedye-
MbIA ONS TOMHOrO UHTErpupoBaHUA BNNOTb OO0 npeaena obHapyXeHWda, ogHako npuUMeHeHue YyCTPOWCTBa
perucTpaunm n odbpaboTKM gaHHbIX HE OOIMKHO NPUBECTU K TOMY, YTO BONKM3KM BEPXHEN rpaHULbl AMana3oHa
rpagyvupoBKM HACTYNT HackiweHne. Beixoad Ha nnaTto rpagaynpoBOYHOU KPUBOW MPU BBICOKMX coade pXaHUsaX
MOXET ObITb NMoKasaTenem pexnma HacbliWeHUs anekTpomeTpa. JononHUTenbHble HACTPOWUKKU gnanasoHa u
YYBCTBUTENBHOCTU MOTYT ObITb NPOBeAEHbI NyTEM U3MeHEeHUs1 obbemMa Npod.l, Kak ykazaHo B 12.4.

[TpumeyaHun e — 3BneyeHne HeKOTOPbIX OPraHNYECKUX COeAMHEHNI, COoAepKalumxXcsa B Npobe oKpyKatowWwero
BO34yXa, 3aTPyAHUTENBHO, TaK Kak OHW YOEPXKUBAOTCH B KAHUCTPE UMK NOBYLLKE, NO3TOMY MOXET NoTpeboBaTbCA NpoBe-
IEHWE NOBTOPHbIX aHANU3O0B, NPeXae YeM 3TN COeAUHEHNSA NONHOCTBIO NPOABATCA B BUAE BbixogHoro curHana M. Kpo-
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ME TOro, MOXeT NoTpeboBaTLCS HACTPOUKA BPEMEHU OTKITIOMEHUS YCTPOUCTBA perncrpaumnm n odbpadboTkm AaHHbIX A5 BBE-
AEHUSA B aHaNUTUYECKUW LUMKN coeaunHeHunn, Kotopble no3dgHee aocturatoT MNAO. AHanormvyHo nogobHbie coeamnHEHUS,
coaepxawmecs B npobax okpyKatowero BO3gyxa unm B 3arpsi3HEHHbIX CTaHAAPTHLIX obpa3suax nponaHa, Moryt BpEMEHHO
3arpsiI3HUTb aHANMUTUYECKYIO CUCTEMY M NOBIMUATL HA Pe3ynbraTthl NOCneaylowmnx anann3os. [NogobHoe BpeMeHHOE 3arpsia-
HEHNE ODbLIYHO MOXET BbITb YAaNeHO NyTEM HECKOIbKUX MOBTOPHbLIX aHANU30B YBNAXXHEHHOIO HYNEBOro BO3QyXa.

OOHOBpPeMeHHbIM 0TOoP napannenbHbIX NPod YyMeHbLUAaeT BEPOSATHOCThL NMOTepU AaHHbIX, 0OYCNOBMEH-
HOW BblOpakoBbIBAHUEM MPoD U3-3a HErepMeTUYHOCTU WUMKN 3arpsA3HEeHHOCTU OAHOM U3 KaHWUCTP. MoXHO
3anonHnTbL ABe (MNK bonee) KAaHUCTPbLI OAHOBPEMEHHO, COeANHUB MX NapanfiensHo (CM. pUCyHOK 1) 1 BbIDpaB
pacxof, cornacoBaHHbIN C YACNOM KaHUCTP. [NapannenbHblie (MK NOBTOPHLIE) NPOOLI TAKXKE NO3BONSIOT OLe-
HUTb NPEeUN3NOHHOCTb U3IMEePEeHMA Ha OCHOBE pPasHOCTeW Mexay NofyvyeHHbIMU AN napannenbHbIX npob
3HAYEeHUAMN coaepXaHusl (UNKU Ha OCHOBEe CTaHOapPTHBLIX OTKNOHEHUW pe3ynbTaToB M3MepPeHUN NOBTOPHbIX
npoo).

12 Moaundukauma metoaa

12.1 Cuctema 4o3upoBaHUA NPoodLI

HecMoTps Ha TO, YTO NCNOMb30BaHNE BaKyyMHOIo pesepByapa M MaHoMeTpa AN UsMepeHunst abcontoT-
HOro AaBneHus aendeTca adpekTUBHBIM 1 yaoDHBIM ANA A03UpoBaHUA nNpobbl BO BpeMst aHanmaa, gpyrme
METOAMKN TaKKe MOTryT oKasaTbCH npuemnemMbiMn. [NoCTOAHHBIN pacxon npobbl MOXET ObiTb YCTAHOBIMEH C
MOMOLLIbIO MaCCOBOIo pacxoaomMmepa UMM BakKyyMHOro Hacoca U Kputudeckoun anadpparmbel NpyU NONoXeHUM
LLIeCTUXOAO0BOro KrnanaHa Ha ynaBlMBaHWe B TevyeHue U3IMepeHHOro nepuoga BpemMeHW. [na namepeHud
obLlero ocbbema oToDpPaHHOrC BO3ayxXa, NPONyLWEeHHOro Yepes NOBYLUKY, TakKe MOXHO UCMOMNb30BaTh raso-
BblA cHETYUK, Hanpumep bapabaHHbIA ra3oBblA CHETUYUK C XKUAKOCTHLIM 3aTBOPOM. [1pnBeaeHHble anbTepHa-
TUBHbIE MEeTOAMKN UCNbLITbIBAKOT U OLUEHMBAOT B COOTBETCTBUM C MeToaudecknm pykosoacTteomMm K CPI,
NnoAroTOBMNEHHbIM Nonb3oBatenem (cMm. 11.2).

12.2 O4UucTKa KaHUCTP

KaHUCTpbl MOTYT ObITb o4ULLIEeHbl Be3 HarpeBaHua Ao 375 K, ecnu UuKnbl BakyyMUpoBaHNA/CO3aaHUS
N3OLITOYHOrOC AaBreHUSI MOBTOPAIOT HE MeHee YeThipex pas.

12.3 Cuctema ¢ ucnonb3oBaHueM NnNaMmeHHO-UOHU3aALUOHHOro AeTeKTopa

CyllecTByeT psaa cuctem ¢ ncnonbiosaHuem NN, kotopble MOryT ObITh NPUrogHblI AN AaHHOMO MeTO-
na. MNepen ncnonb3oBaHnem noboro anbTepHaTUBHOMO Npubopa, ocHaweHHoro ML, oueHMBaOT 3HAYEHUS
pacxoga N HeobXxoAUMMOCTbL KOPPEKTUPOBOK NapamMeTpoB MOTOKa refingd, B COOTBETCTBUU C METOAUYECKUM
pykosoacteoMm K CPI1, nogrotosneHHbIM nons3osartenem (cm. 11.2).

12.4 [1nana3oH

[TOHU3UTL HMXKHUN Npeaen KoNUYeCcTBeHHOTo onpeaeneHns, ycTaHOBNEHHBIM HACTOALWMM CTaH4apTOM,
MOXHO NyTeM yBenuniyeHnUsa obbema npodbbl. OgHaKo MOTYT MOSABUTLCHA OrpaHUYeHUs, Takne Kak 3akynopka
NoBYLWKK NbgoM. OueHMBaoT AeNCTBUA MO CHMKEHUIO npedena KonM4yecTBeHHOro onpegeneHuns 1 BkNioYaroT
MX B MeToamndeckoe pykosoacTteo K CPl1, noarotoBneHHoe nonb3opartenem (cm. 11.2).

12.5 AnbTepHaTUBHbIE CUCTEMbI YNaBNIMBaHUA B KPUOreHHbIX NMOBYLUKaxX U HarpeBa

BMecTo noByLLKW, NOrpykeHHow B cocya Abtoapa, 1 TepMmocTaTta Ansa Harpesa AornyckaeTcs UCMosb3o-
BaTb APYyrne aBToMaTU4YeCcKMe CUCTEMbI YNaBIMBAHUA B KPMOTEHHbIX NOBYLLUKAX B COMEeTaHUU C anbTepHaTUB-
HbIMWU MeTo4aMK Harpesa.

12.6 OTO60pP Npod B KAHUCTPLI NPU AaBneHUN HUXe atMochepHoOro

OTO0p nNpob Bo3ayXxa B KAHUCTPLI NPX AaBNEHUN HMXKE aTMOCHEPHOro N UX aHanns TakkKe BO3MOXXHbI C
He3HaYMTENbHBIMN M3MEHEHUAMNU MeTOAUK oTOopa U aHanuaa npod. NCTOUHKUKK, B KOTOPLIX onucaH otbop
npod B KAHUCTPLI NPWU AaBNEHUN HWKE aTMOCepHOro, NpuBeaeHsbl B CTRPYKTYPHOM anemMeHTe «bubnuorpa-
usa». [todyto paspaboTaHHyo Npoueaypy BKNOYAOT B MeToandeckoe pykosoacTtso K CPI1, noarotoBneHHoe
nonb3oBartenem (cm. 11.2).

12.7 AnbTepHaTuBHasa cuctema otbopa npob

BmecTo cucTtembl oTO0pa npob, npusegeHHOW Ha pUcyHKe 1, AonycKaeTCHa UCMOMNb30BaTh allbTepPHaTUB-
HYtO cucTemMy oTbopa Npob, onucaHHyo B bndnuorpaduniecknx UCToHHMKax. B coctaB 9TOM CUCTEMbI BXOOAT
HacoC N3 HepXaBeroLen cTann ¢ MHEPTHOW NNAacTUKOBOW gnadparMon, BEHTUIMb aBapUNHOTo cobpoca gaBrie-
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HUASA (HacTpOoeHHbIN npubnusnutensHo Ha 200 kla), MaccoBbIM PpacXoAoMeEpP U 3MeKTPOMAarHUTHBLIA BEHTUTb.
[Tpn Takon KoHUrypaumm Hacoc npoayBaeTcsa OONbLUIMM MOTOKOM MPobbl, YTO yCTpaHseT HeoDXOAUMOCTL
OONONHUTENbHOW NPOMBIBKU NMUHUKX BBoAa Npob. MaccoBeIN pacxogomMmep dyaeT nogaepXKXmeatb NOCTOAHHbIN
pacxo npu gasneHnn B kaHuctpe go 150 kla.

Bo3MOXHO UCNONb30oBaHUe APpYrX KAHUCTP C UHEPTHOW BHYTPEHHEN NOoBepXHOCTLIO. [lepea NCNoMnb30-
BaHNEM OLLEHUBAIOT UX XapaKTEPUCTUKN.

13 Npeuyn3noHHOCTbL U TOYHOCTLb

13.1 MNMpeyun3noHHOCTLb

[Tpeln3nMoHHOCTb DbiNa ycTaHoBMNeHa NyTeM oTOopa AByX npob ¢ nocneayrownm aHanmsoM Kaxkaou
npodbl ABaxabl. Anga atoro B 1990 r. 661n0 0TobpaHo B 0bLen CnoXXHOCTU 37 ABOUHBLIX NPob B pamMkax npo-
rpaMmMbl YNpaBneHusa no oxpaHe okpyxatouwen cpeabl CLUA no HMITOC. 3HaveHuna obvemHon gonu HMITOC
B nepecyeTe Ha yrnepopg coctasnsanv ot 0,16 go 2,41 mnH~1.

CpeaHsisa Npeun3noHHOCTb pesynbTaToB nsMepeHuin coctasuna 0,70 mnH~1; cpegHee apndpmeTuyec-
kKoe Anslt abCoONTHLIX 3HAYEHN OTHOCUTENbHBLIX PAa3HOCTEN pe3ynbTaToB aHanusa coctasuno 12,7 %.

13.2 TOYHOCTDL

XapaktepucTtuka TOYHOCTU NPUMEHUTENBHO K HACTOSILLEMY CTaHAapTy Oblna ycTaHOBMNEHa NyTeM aHa-
Nn3a YeThbIipex KOHTPOIbHbLIX DanMoHOB, NMONYYEHHbLIX OT AenapTaMmeHTa obecnevyeHuUst KayecTsa U3MEPEHUIA
YnpaBneHust no oxpaHe okpyxatuwien cpeabl CLUA. 'azoBaga cmech B bannoHax Obina npuroToBrieHa nyTem
paszbaBneHnst CMecu nponaHa B HyNeBOM BO3QyXe, COCTaB KOTOPOM DbIN NpoCcneXnBaem K atanoHam Haumo-
HanbHOro MHCTUTYTa cTaHgapToB 1 TexHonornm CLUA. Y3 kaxkgoro KoHTponbHOro bannoHa npobbl oTomnpanu
YyeTblpe pasa c nocrneayrwmm nx aHanmsom.

CpeaHee cMmelleHmne coctasuno 0,04 mnH~1 B nepecueTe Ha yrnepopa; cpeaHss abconoTHas cuctemMa-
TU4eckas norpelHocTb coctasuna 3,74 %.
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[MpnnoxeHne A
(cnpaBo4HoOe€)

[Mpumep npoTokona otéopa npob6 B KAHUCTPY Noa AaBNeHUeM

Obwan nudopmauumn

[1pOeKT: OnepaTop
Y4acToK: KaHucTtpa Ne:
MecTononoxeHue: Pacxon

KOHTpONbHbLIN MOCT Ne: [ pagynpoBaHo no:

Hacoc, cepnnHbin Ne: [lpoBepKa HA rEpMETUYHOCTD: HET

na

Tabnwua A1 — [daHHble namepeHun B yCroBUSX MNPUMEHEHNSA

YecpeaHeHHble atMmocdepHble
Bpemsa otbopa npob Pen Pep [laBneHue B KaHUCTpe, klla
YCITOBUS
Homep Homep [Tpume-
Hata OTHOCK-
KAHUCTPLI | Npobbl Ha YyaHue
OkoH4a- | Temne- | [aBne- | TenbHas | Hadalb-
Havano KOHEYHOE | MOMEHT
HUE patypa, K| Hue, k[la | BRax- HOE
o aHanu3a
HOCTbL, %
[laTa [Toanuceb [NONXHOCTb
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CBegeHnAa o COOTBETCTBMU HaLUOHamNbHbLIX cTaHgapToB Poccuuckou Pegepauumu

Tadbnwnuya B.1

CCbINMOYHbIM MeXAYHapoaHbIM cTaHOapTam

Obo3HaveHne CChINOYHOro MeXAyHapoOHOro craHgapra

O603Ha4YeHne 1 HaMMEHOBaHWE COOTBETCTBYIOLLLErO HaLMOHANbHOIO
cTaHaapTa

NCO/TO 4227:1989

*

NCO 6141:2000

*

NCO 6145-1:1986

*

NCO 6145-3:1986

*

NCO 6145-4:1986

*

NCO 6145-6:1986

*

* COOTBETCTBYHOLMN HAUMOHANbBHbLIN CTaHZapT OTCcyTCTBYET. 1O ero yrBepxXgeHmnsi pekoMmeHayeTcs UCnonb3o-
BaTb NEPEBOA HA PYCCKUN A3bIK 4aHHOIO MeXayHapoaHoro ctaHgapTa. [epesog 4aHHOIro MeXxXgyHapoaHoro craHgapra
HaxoanTcsa B @epgepanbHOM MHPOPMALUMOHHOM hOHAE TEXHUYECKUX PEINMamMeHTOB U CTAHOAPTOB.
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