SGELQEPAINILHOE AFEHTCTBO
No TEXHWYECKOMY PEMYNIMPOBAHUIO U METPONIOMMU

HALMWOHAMNDbHBIW rMCTP UCO

CTAHOQAPT 14965_
POCCVUHACKON
OQEOEPALUMN 2008

KayectBO BO3AyXxa

ONPEAENEHUE HEMETAHOBbIX
OPIrAHWYECKUX COEOQUHEHUA

MeToa npeaBapuTeNnbLHOrO KPMOreHHOro
KOHLeHTPUPOBaHUA U NPAMOro onpeaeneHus
C NOMOLLYbIO NIIAMEHHO-MOHU3aLMOHHOIO AeTeKTopa

1SO 14965:2000
Air quality — Determination of total non-methane organic compounds — Cryogenic
preconcentration and direct flame ionization detection method
(IDT)

WUspaHme omumannbHoe

B3 12—2008/523

Mockea
CraHpapTuHdbopm
2009


http://www.kruzhevo-len.ru

FOCT P UCO 14965—2008
Mpeancnosue

Llenu v npuHumnel cTaHaapTusauuu B Poccuiickon ®eaepauuu yctaHoBneHsl deaepansHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-d3 «O TexHn4ecKkom perynuposaHuny», a npasuria npuMeHeH s HaLMoHasbHbIX
ctaHgaptoB Poccuiickon ®eaepauymm — MOCT P 1.0—2004 «CtaHpapTusauusa B Poccuitckon depepaumu.
OCHOBHbIE MOMOXEHUSI»

CBepgeHuna o cTaHaapTe

1 NMOArOTOBINEH ABTOHOMHOI HekOoMMep4eckon opraHusaumein «Hay4vHo-uccneposaTenbckuin
LleHTP KOHTPOMS U AUarHoCTUKM TexHudeckux cuctem» (AHO «HUL K[») Ha ocHOBe COBCTBEHHOMO ayTeHTUY-
HOro nepesofa cTaHgapTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHuyeckum kommuteToM no ctaHaaptusauum TK 457 «Kayectso Bozayxa»

3 YTBEPXXOEH W BBEJIEH B JIEMCTBUE lMpukazom depepansHOro areHTcTea no TeXHU4eCKomy
perynuposaHuio u MmeTposoruum ot 18 aekabps 2008 r. Ne 642-ct

4 HacTtoswwmii ctaHgapT uaeHTudeH mexayHapoaHomy ctaHaapty MCO 14965:2000 «KadvecTtso Bo3ay-
xa. OnpegeneHne HemMeTaHOBbIX OpraHMYecknx coeguHeHuin. MeTtoa npeaBapuUTENbHONO KPUOrEHHOrO KOH-
LEeHTpUpOBaHUS U MNpPAMOro onpegenieHnss ¢ MNOMOLbIO  MSTAMEHHO-UMOHU3AUUOHHOMO  AeTeKTopar
(ISO 14965:2000 «Air quality — Determination of total non-methane organic compounds — Cryogenic
preconcentration and direct flame ionization detection method»).

Mpu NpuMeHeHUN HacTosALWero cTaHaapTa peKkoMeHAyeTCs UCNOMb30BaTb BMECTO CChIMIOYHBIX Mexay-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLLME UM HauMoHanbHble cTaHaapThl Poccuiickoin ®eagepauunn, ceege-
HUS O KOTOPbIX NpUBeAEeHbl B ACNOMHNTENbHOM NpurioxeHun B

5 BBEJEH BMNEPBbLIE

Urpopmayus 06 usMeHeHUsX K HacmosiweMy cmaHOapmy rybiukyemcsi 8 exe200H0 u3zdasaemMom
UHGhopMayLIOHHOM yKasamene «HayuoHanbHble cmaHGapmei», @ meKcm U3MeHeHUL U rornpasoK — 8 exe-
MeCsYHO u3dasaeMbiX UHGOPMaUUOHHBIX yKasamersix «HauyuoHarnbHbie cmaHOapmebi». B cilyyae nepe-
cMompa (3ameHbl) UNU OmMMeHbl Hacmosiweeo cmaHOapma coomeemcmsyoujee ysedomneHue bydem
onybruKosaHo 8 exxeMecsiHHO uzdasaeMoM UHhOPMaUUOHHOM yKazamene «HayuoHanbHble cmaHdapmbly.
Coomeemcmesyroujasi UHbopmMayusi, yeedoMIeHuUe U meKcmbl pa3Melyaromcsi makxe 8 UHhopMalUUOHHOU
cucmeme obuyee2o rMonb3oeaHust — Ha oghuyuansHoM calime @edeparnibHO20 a2eHmMCemea 10 MexHU4eCKomy
peaynuposaHuo U MempoJsioauu 8 cemu VIHmepHem

© CrangapTtuHdopm, 2009

HacTtoswmn ctaHgapT He MoXeT 6bITb MOMHOCTLIO UMW YaCTUYHO BOCNpouU3BedeH, TUpaXuposaH U pac-
npocTpaHeH B KayecTBe ouLmansHoro usgaHns 6es paspelueHns PegepanbHOro areHTCTBa No TeXHNUYECKo-
MYy perynupoBaHuio 1 MeTpOoJiormn
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BBegeHne

TouHble nsmepeHus obuiero cogepkaHus HeMeTaHOBBIX NIeTY4MX opraHudecknux coeguHeHuii (HMNOC)
B aTMOocepHOM BO3AYyXE BaXKHbl Arsi KOHTPOIS (POTOXMMUYECKOTrO CMOra, TakK Kak 3TW opraHuyeckue coean-
HEHUA ABNAITCA NePBUYHLIMU NpeLecTBEHHUKaMM aTMOC(epHOro 030Ha U APYrxX OKUCNUTENen.

O6bemHas aona HMIOC B nepecyeTe Ha yrnepos B BO3fyxe ropofos MoxeT 6bite oT 1 mnH~1 go
3 mnH~! unu Boiwe. [ins onpeaeneHus nepeHoca NpeAlLeCTBEHHUKOB 030Ha Ha HEKOTOPYIO TEPPUTOPUIO
MoxeT noTpeboBaTbcs uamepeHue cogepxaHuna HMIMNOC B Bosgyxe B HanpaBfeHWM NpoTUB BeTpa.
B cenbckolt MecTHoCcTU 06bemHan gona HMITOC B nepecyeTe Ha yrnepof Ha TeppuTopusix, CBOBOAHBIX OT
uctouHukoB HMJTOC, o6bivHO cocTaBnsieT MeHee HeCKONbKUX AECATbIX MANTIMOHHOW AOU.

AHanns TpaguuMoOHHBIMA MeTo4aMK, OCHOBAHHBIMU Ha ra3oBoil xpoMartorpadum, a Takke KauecTBeH-
Has 1 KoNM4YecTBEeHHast OLEeHKU coaepXXaHusa oTAeNbHbIX COeAMHEHUI SIBMSIOTCA OYEHb TPYA0OEMKUMMI U IOPO-
rocToAlWwmMMU B nNpuMeHeHnM. MeTod, yCTaHOBMEHHbIN HACTOSILUM CTaHOAPTOM, OCHOBaH Ha NpPOCTON
MeTOANKE KPUOTEHHOrO KOHLEHTPUPOBAHUA C NOCNeAyOLWUM NPAMbIM onpeaeneHMemM ¢ NOMOLLbI0 NNaMeH-
Ho-uoHu3aumoHHoro aetektopa (MUA). MeToa umeeT HU3KMIA Npeden onpeaeneHns 1 obecnevnmBaeT TOYHbIe
nsmepeHus obero cogepxanust HMNOC B atMocchepHoM Bo3ayxe B TOM cnyyae, koraa He TpebyeTcs onpe-
AeneHve coaepXaHusl oTAENbHbIX COEAUHEHUIA.

Mockonbky MeTod OCHOBaH Ha aHannse oTobpaHHON B KAHUCTPY NPobbl BO3AyXa, HACTOAWMIA CTaHaapT
He npegHa3HaveH Ana NPUMEHeHUs MpU HeMPepLIBHOM KOHTpOSe atMocdepHOro Bosayxa.

HacToawui ctaHgapT Takke NPUMEHSIIOT AN KOHTPOIS YUCTOTbI KAHUCTP U OTOPaKOBKN KAaHUCTP Nepea
aHanusom.

OT60p npo6 atMochepHOro Bo3ayxa B repMeTU3MPOBaHHbIE KAHUCTPLI UMeeT crneaylolme npevmy-
LecTBa:

- yao6Hoe o6beanHeHue Npob atMoctepHOro Bosayxa, oTobpaHHbIX 3a onpeaeneHHbIA Nepuoa Bpe-
MEHW;

- BO3MOXHOCTb 0TGOpa Npob B 0TAANEHHBIX patoHax ¢ NocneayowmM LeHTpann3oBaHHbIM aHaIM3om
B nabopartopuu;

- BO3MOXHOCTb TPaHCMOPTUROBAHNSA U XpaHeHus Npo6, Npu Heo6xoauMoCTH;

- aHanus npo6, oToGpaHHEIX BO MHOTMX MECTaX, C UCMOoSb30BaHUEM OQHON aHaNUTUYECKON CUCTEMBI;

- oT6op nNapannenbHbIX NPo6 ANA OLEHKN NPeLUUsUOHHOCTN U3MePEeHWN;

- BO3SMOXHOCTb NMPOBEAEHUS aHanmnsa Ha cogepxXaHue oTAeNbHbIX YrieBoAOPOAOB C UCNONb30BaHUEM
TOW e caMoli cucTembl 0TOopa nNpoo.
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HAUWOHANBbHBIN CTAHJOAPT POCCUUCKOMN @GEJEPALUUMU

KauyecTBO BO3ayXa
ONPEAQENEHUE HEMETAHOBbIX OPFTAHUYECKUX COEAUHEHUIA

MeTtop npeaBapuTenbHOro KPMOreHHOro KOHUeHTpUupoBaHuA U NpAMOro onpeageneHnsa
C NoMoLW b0 NNaMeHHO-MOHU3IALUOHHOIO AeTeKTopa

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

Hara BBegeHna — 2009—12—01

1 O6nacTb NnpUMeHeHusA

HacToswmin ctangapTt yctaHaBnvMBaeT MeToauky otbopa npob v onpegeneHns obuiero cogepxaHust
HEeMeTaHOBbIX NEeTY4YnxX opraHndeckmx coeguHerHun (HMNOC) B aTMocdepHOM BoO3ayXe.

B HacTosIeM cTangapTe onncaHa MeToamka oTbopa COBOKYMHBLIX NPO6 B KAHNUCTPLI U3 HepXKaBetoLen
cTanu ¢ naccuBMpyoLLMM NOKPLITUEM 1 Mocneaytollero aHannsa B nabopatopun. B ctaHgapTte npusegeHa
mMeToauka oTbopa npob B KaHUCTPEI MPU KOHEYHOM AaBreHnK Bbile aTMmocdepHoro (oT6op npob nof BeICO-
KM AaBrieHnem) u onncara metoguka ynaesnmeanua HMINOC ¢ nomoLLbio KpUOreHHOM NOBYLUKA A5t KOHLLEH-
TPUPOBAHUSA NX NEePe aHanM3oM.

B ctangapTe onucaH metog onpegenerHns cogepxadma HMIOC ¢ noMollbio nnaMmeHHO-MoHMU3aUnoH-
Horo aetekTopa (M) 6e3 ncnonb3oBaHMsA razoxpomaTtorpaduieckmx KOOHOK U CIIOXKHbIX MeToauK, Heob-
XOAUMBIX ANsi pasfaeneHnsi aHanmToB.

HacTtosilwmin ctaHgapT npegHasHayveH 4ns npuMeHeHnUs nNpn nsmepeHnn o6 bemHoil Ao HeMeTaHOBbIX
opraHUYecknx coeMHEHUI B NepecyeTe Ha yrnepopd B AnanasoHe ot 20 (mnpa~1)!) go 10000 mnpa-!. Bos-
MOXHOCTb n3MepeHus B 6oriee HA3KOM AvanasoHe CoaepkaHusi paccmoTpeHa B 12.4.

BoamoxHbl MoandukaLuum Metoaa, yCTaHOBNEHHOTO HAaCTOSAWNM cTaHaapToM (CM. pasaen 12).

2 HopmaTuBHBIe CCbINKK

B HacTosleM cTaHgapTe 1Cronb30BaHbl HOPMaTUBHBIE CCBINIKU Ha crieaylolme MexayHapoaHble cTaH-
AapTbl:

NCO/TO 4227:1989 lNMnaHMpoBaHWe KOHTPOIS KAa4yecTBa OKpy)KatoLero Bo3ayxa

MCO 6141:2000 AHanus rasoB. TpeboBaHWe k cepTudmkaTam Ha rasbl U rasoBble CMecu ANsi rpagyv-
POBKM

MUCO 6145-1:1986 Ananus rasos. [NpuroToBneHmne rpagyupoBOYHbIX ra3oBbIX cMecel. [luHamudeckne
ob6bemHble MeToabl. YacTb 1. MeToabl rpagynpoBkm

MUCO 6145-3:1986 Ananus rasos. [NpuroToBneHue rpagyvpoBOYHbIX ra3oBbIX cMecel. luHamudeckne
obbemHble MeToabl. YacTb 3. lNMeprognyeckue BBedeHWS ra3oBbIX CMeCel B TeKyL|WA ra3oBblil NOTOK C
MOMOLLbIO LWNpULa

NCO 6145-4:1986 AHanua rasos. [NpurotToBneHue rpagyMpoBOYHbIX ra30BbIX cMecel. iuHamMudeckne
obbemHble MeToabl. YacTb 4. HenpepbiBHbIE MeTOAbLI BBEAEHUS ra3oBbIX CMeCcein ¢ MOMOLLLIO LWnpuua

" O6o3Hauenme MUINNMapaHbIX gonen «an,q_1» COOTBETCTBYET MEXAyHapogHoMy o603HaueHuo «ppb».

U3paHne odmumanbHoe
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NCO 6145-6:1986 AHanus rasos. [MpUroToBneHMe rpagynpoBoOYHbIX ra3oBbix cMecel. inHamuyeckne
obbemHble MeToabl. YacTb 6. Kputnieckue auadparmel

3 TepMmuHbI 1 onpeaeneHns

B HacTosileM cTaHaapTe NpUMeHeHbl crieaytolMe TEPMUHBI C COOTBETCTBYHOLWMMU ONpeaeeHnsmMu:
3.1 xnapareHT (cryogen): BellecTBo, Ucnonb3yemoe ANA MOnydYeHUst OUeHb HUSKUX TemnepaTtyp B
KPUOTEHHBIX NOBYLLKAX aHanUTUYEeCKON CUCTEMBI,

MpnmedyaHune—B cooTBeTCTBUM C METOAOM, YCTAHOBMEHHBIM HACTOSILLMM CTaHAAPTOM, PEKOMEHAYeTCA Uc-
nosb30BaTh XWAKMIA aproH (¢ Temnepartypon kunenns 87 K npu ctaHgapTHOM aTMOoCgepHOM AaBreHun).

3.2 pMHamuueckan rpagyupoBka (dynamic calibration): MpagynpoBka aHanMTUYECKOW CUCTEMbI NO
rpagy1poBOYHbLIM ra3oBbiM CMECSM C N3BECTHBIMU COAEPXKAHUAMU 3arpsisHAOLLEro BelecTsa, NofyyYeHHbIM
C NMOMOLLbIO Fra30BOW AUHAMUYECKON YCTaHOBKMU.

MpunmeyaHune— Npumepom Takol yCTaHOBKM SBMSETCA YCTAHOBKA Al1si KONIMYECTBEHHOTO pa3baenenns Hyne-
BbIM ra3oM MCXO4HOW ra3oBol cMecu 6ornee BbICOKOW KOHLEHTpauuu.

3.3 HemeTaHOBbLIe neTyuuMe opraHudeckue coeguHeHus (total non-methane volatile organic
compounds): N3aBnekaemble 13 KaHUCTP COeANHEHNSs, onpeaensieMble KONMYECTBEHHO C MOMOLLbIO NnaMeH-
HO-MOHW3ALMOHHOTO AeTeKTopa, 3a UCKIIoYeHMEM MeTaHa, a Takke CoeIMHeHUs C AaBNeHNeM HacbILLEHHOro
napa 6onee 102 kMa.

3.4 munnuoHHas (MMNNMapaHan) oonsA B NepecyeTe Ha opraHuyeckui yrnepog (parts per million
[billion] of organic carbon): EanMHMLa namepeHns cogepxaHus, perucTpupyemoro nrnameHHo-MoHN3aLnoHHbIM
[eTeKTOpoM, paBHasi 06 beMHON MUNIMOHHON (MUNMapaHoit) aone onpeaensiemoro HIMOC B npobe, ymHo-
)KEHHOI Ha YNCMO aTOMOB Yrnepoda B Mosfiekyfax rasa, UCnonb3yeMoro anst rpagyupoBku.

MpwnmedaHue—pu rpagympoBke No nponaxy, HANPUMep, OHa paBHa 3HaYeHNI0 OGLEMHON JONN: MUNIINOH-
noit (M) nnn munnnaparon (Mnpa!), ymHoxeHHoM Ha 3.

4 OnuncaHue MeTOAUKU

4.1 OT60p Npo6

Mpoby Bo3ayxa oTOMpaloT HeNnocpeaCcTBEHHO U3 aTMoctepHOro Bo3ayxa B NpeasapuTernibHO OUYMULLIEH-
HYt0 KaHUCTpy Ana oT6opa Npob 1 TpaHcMopTUMpYOT B NnaGopaTtopuio Ana aHanusa.

4.2 AHanu3s

YacTtb 0To6paHHOro Bo3ayxa U3BECTHOTO 06 beMa OTKAUMBAIOT U3 KAHUCTPLI NPU HU3KOM pacxofe Yepes
3aMONHEHHYHO CTEKMSAHHBIMM LLIapMKaMU NTOBYLLIKY, OXMaXXaaeMyo XXUakum aproHom npubnusutensHo go 87 K.
B kpuoreHHol noeylike cobupatoTcs n ogHOBpeMeHHO KoHUeHTpupytoTca HMINOC, Toraa kak asot, kucno-
poa, MeTaH u1 Apyrue coeuHeHNs NpoXoasaT Yepes Hee, He 3agepxunsasch. MposoasaT guHaMuyeckyto rpagy-
MPOBKY CUCTEMbl TakuM obpas3oM, UTobbl 06bem nNpobbl, Npoxoaslien Yepes NOBYLLKY, He Tpebosanocb
KONMMYeCTBEHHO onpeaensTb, HO UTO6bl OH 6biNT TOUHO BOCNPON3BEAEH NPU rpagyypoBKe U aHanuse.

Mocne Toro kak npoba Bo3Ayxa U3BecTHOro obbema npolnia Yepes fOBYLUKY, HANpaBnsaoT NOTOK
rasa-HocuTens renusa Yepes nosyLuky B MU/, npotus noToka Npobbl Bosayxa. Mocre BbIMbIBaHUSI OCTaTOYHO-
ro Bo3gyxa v MeTaHa U3 NoBYLUKM U cTabunusauum 6asoson nuHum N yaansaoT xnagareHT, n TeMmneparypa
NOBYLUKM NoBbIWaeTcs Ao YpoBHA oT 353 go 363 K.

Mpw noBbILEHWN TemnepaTypbl NpeasapuTesibHO cobpaHHble B NOBYLUKE OpraHMYeckue coeguHeHust
BHOBb UcrapsoTca u noctynatoT B MU, BbIXOAHOR curHan KoToporo npeacTaensieT coboi MUK Unu Heckonb-
KO NMUKOB. MUK UNN MUK UHTErPUPYIOT, a MOJyYeHHble pesynbTaThl NepeBOasT B eAMHULLI COAepXaHus C
MOMOLLbIO NpeABapUTENbHO NOMYYEHHO! rpaayMpOBOYHON XapaKkTepUCTUKA, CBSA3bIBAOLLIE I Niowwaan NpouH-
TerpupoBaHHbIX MUKOB C M3BECTHLIMU CcoAepXaHUsMU NponaHa.

KpuoreHHas noyLika ogHoBpeMeHHo koHueHTpupyeT HMNOC u oTaenseT u yaanaeT MeTaH U3 KoMno-
HeHTOB NpoGbl Bo3dyxa. TakuMm obpasom, faHHas MeToAuka NO3BOSNAET HenocpeACTBEHHO onpeaenuTtb
coaepxanme HMNOC c¢ ucnonbsoBaHvem MUA 1 6narogapa KOHUEHTpUpPOBaHUIO UMeeT 6ornee HU3KUIA
npeaen KonMUMYeCTBEHHOro onpeferieHus Mo CPaBHEHWIO C TPadULMOHHOW HenpepbiBHOW perucTtpauuen
coaepxanua HMJNOC rasoaHanusaTopamu.

Mpo6y seoaaT B MN[, rae napbl opraHAYecKUX CoenHeHniA cropatoT B oboralleHHoM BoAOpoAoM nna-
MeHU ¢ 06pa3oBaHMEM MOHU3UPOBAHHBLIX (hparMeHToB Monekys. 3aTeM 3TU MOHU3UPOBaHHbIE (bparMeHThI
cobupatotca u getekTupytotcest. MockonbKy B Ka4ecTBe raza-HOCUTENA UCTONb3YIOT refuid, BLIXOAHOW curHan

2
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AeTeKTopa NpakTUYeCKn OANH 1 TOT e ANst BCeX YrNeBoaoPOAHbIX coeanHeHnin. Takum obpasoM, CBOAUTCS K
MWUHUMYMY Takol HeOCTaToOK MeToAa B ero nepBoHaYvanbHOM UCMOMHEHUN, Kak U3MEHEHWUE BbIXOQHOro Cur-
Hana N[ B 3aBMCMMOCTM OT Knacca yrnesogopodos (apomaTtuyeckue, onedunHosble, napadguHosele). MNpe-
gen onpepeneHus MWL ans G60MnblIMHCTBA OPraHUYECKUX coeanHeHun, codepXawnx KapboHWUNbHblE,
cnupToBbIE U ranongHble dyHKUMOHarbHbIE rpynnbl, HAMHOIC Bbille.

Ucnonb3oBaHne MeTOAUKM, YCTaHOBNEHHOW HaCTOSILLMM CTaHO4apTOM, MOXEeT NPUBECTU K NOMYYeHUo
MeHee TOYHBIX pesynbTaToB M3MEPEHUN coaepKaHUa HEKOTOPLIX ranoreHcoaepXalynx unm kuenopogcogep-
)allumx yrneBogopoaos, BblgenseMblx 6nmsnexalliMmm npoMbILLAeHHBIMU UCTOMHUKAMM 3arpsisHeHUst BO3ayXa.

5 MewawlLine BNUAHUA

Mpu oLeHke B nabopaTopum BbISIo BbISICHEHO, YTO BMAXXHOCTb MPUBOAUT K MOSOXUTENBHOMY CMELLEeHUI0
6azoBon nuHuun MAA. BnusiHue aToro cMmelleHns MoxeT ObiTb CBEAEHO K MUHUMYMY MyTeM TLaTenbHOro
Bbl6Opa KOHEYHOWN TOUKN NHTErPUPOBaHNA U NOCTPOEHNsSI 6a30BOM NMUHUM, UCTIONb3YEeMON ANs BbIYMCNEHUSA
nnowaaen nnkos HMIMOC.

Mpu ncnonb3oBaHnK renus B kKauecTBe rasza-HocuTens sbixoaHoun curHan MU senseTcsa npakTuiecku
0OVHaKoBbIM ANst 60NbLWNHCTBA YINeBoAOPOA0B, HO OH MOXET 3HAaUUTENbLHO U3MEHSTLCSA B Criyyae opraHu-
Yeckux coeAMHEHNN OPYruX KraccoB.

6 AnnapaTypa

6.1 Cucrema ot6opa npo6 (pucyHok 1)

1

(s /)4

1

()]
o]

1 — nuHunA BBoAa Npobbl; 2 — punbTp ANA yNaBnMBaHus TBEpAbIX YacTuLl; 3 — Tarimep; 4 — MaHoMeTp; 5 — dneKTPOMarHUTHbIN kna-
nax; 6 — kaHuctpaansotbopanpob; 7 — Hacoc ansiot6opanpo6; 8 — perynstop pacxoaa; 9 — BCnomMoraTtenbHeI BaKyyMHbIA HACOC

PucyHok 1 — Cxema cuctembl aBTomaTtnueckoro otbopa o6begnHeHHbIX Npo6 Bo3gyxa

6.1.1 KaHuctpbl gnsa otbopa npob

Cocyabl U3 HepXaBetLen cTanu ¢ 3NeKTPOonoNMPOBKOA BMECTUMOCTLIO OT 4 A0 6 11, UCronb3yeMble
Anst asToMaTndeckoro otéopa obbeanHeHHbIX Npob Bo3Ayxa B YCNOBUAX NpUMeHeHusl. Ha kopnyce kaxaoi
KaHWUCTpPbI AOMKEH ObITb NMPOCTAaBMEH WUTaMM € YKa3aHWeM MHAMBUAYaNbHOTO AEHTUMUKALLMOHHOrO HoMepa.

6.1.2 Hacoc gns ot6opa npob

Hacoc, 13 HepxxasetoLelt cTanu, cuboHHOro TUna, 06ecneymBatoLLMin MakcMMansHoe JaBneHne He
meHee 200 klMa. Hacoc gomkeH 6biTb repMeTUYHBIM 1 He A0MKeH BbITb 3arpsis3HeH MacriomM Unu opraHu4ecKku-
MW BellecTBaMun. AMOPTU3MPYIOLLAA Oropa Hacoca CNYXUT AN CHKEHWS BUGpaLmn.

6.1.3 BakyymmeTp/maHomeTp, paboTatowmin B AnanasoHe ot 0 go 210 kMa.
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6.1.4 3nekTpoMarHUTHbIMA KnanaH, UCNonb3yeMbli 451 ypaBieHns pacxogom oTbrMpaemoro B KaHUCT-
py Bo3ayxa, 4Tobbl 0becneunTb HeaHauMTenbHoe NoBLILWEeHe TemnepaTypbl 0TGUpaemMoro Bos3ayxa.

6.1.5 PerynaTtop pacxofa, Hanpumep MaccoBbl pacxodoMep C KpUTUYecKon agnadparmomn nnm KopoT-
KA KanUnspHblA, UICNOb3yeMblid 4ns nogaepXaHusi MoCTOSIHHOTO pacxoda oTbupaemMoro Bo3ayxa B nepros
oT6opa npob.

6.1.6 PunbLTp 4Na ynasnMeaHUs TBepAbIX YacTul,

dunbTp N3 MHEPTHOrO MaTepuana, ¢ paaMepoM nop He 6onee 2 MKM, N APYroin NoaxoAaswmin punsTp,
ncnonb3yemelin Ana hunbTpoBaHusa Npobbl Bo3ayxa.

6.1.7 BcnomoraTenbHbI BaKyyMHbIA HAacoc 1y nobyautens pacxoga, obecnevnBaroLuii npokavmsa-
HMe oTBUpaemoro Bo3ayxa yepes IMHUI0 BBoAa Npob, cokpallatowmin BpeMs yaepxusanus npobbl B TIMHWN
BBoAa npob ao 10 c.

6.1.8 Tanmep, nporpammmpyemblii U 3AEKTPUIECK NOACOSANHEHHDBIN K 9NeKTPOMarHUTHOMY KnanaHy
1 HacocaM, UCNoMb3yeMblid AM1S X KOHTPOSS.

6.1.9 IuHna BBOAa Npob, NnpeacTaBnstowas cobon TpPyOKU U3 HepKaBetoLLen cTanu, Anst nogaym otbu-
paemoro Bo3gyxa B cuctemy otbopa npob.

6.2 CucteMa OYUCTKM KaHUCTpP ANA oT6opa Npob (prcyHoK 2)

20 20 20

7 — 3anOpHO-BbINYCKHOW BEHTUIb; 2 — TPEXX0A0BOW rasoBbIv KpaH, 3 — NMUHUA NOAaYM HYNEeBOro BO3Ayxa; 4 — KPUOreHHas NoByLLKA;

5 — BaKyyMHbBIN HACOC; 6 — 3anNOPHO-BbINYCKHOW BEHTWUIb BAKYYMHOIO HAcoca; 7, 8 — 3anopHO-BbINYCKHOW BEHTUMb; 9 — YBN&XHUTEND

Bo3ayxa; 10 — maHomeTp; 171 — BakyymMMmeTp; 12 — 3anopHO-BbIMYCKHOW BEHTWUMb NTMHUK cOpoca; 13 — 3anopHO-BbIMYCKHOW BEHTUNb

BaKyyMHOro Hacoca; 74 — 3anopHO-BbINYCKHOW BEHTUITb BaKyyMmeTpa; 75 — 3anopHOo-BbIMyCKHOW BEHTUIb ANA NOAAYU HYNTEBOro BO3-

nyxa; 16 — perynatop pacxona; 17 — nunusi cbpoca; 18 — 3anopHo-BbINYCKHON BeHTUNb NuHUK cbpoca; 19 — konnektop; 20 — KaHuc-
Tpa ansiotbopa nNpob; 27 — BEHTUNb KAHUCTPbI

PucyHok 2 — Cxema cmcTembl OUNCTKU KAHWUCTP
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6.2.1 BakyyMHbIi1 Hacoc, obecneunBaroLLmii BakyyMUpoBaHue KaHUCTpbI(p) Ao aBConoTHOro AaBneHns
B Hell He 6onee 2 Ma.

6.2.2 Konnektop 13 HepXaBeloLein cTany co Wwryuepamn Ans 0gHOBPEMEHHON OYUCTKN HECKOMbKUX
KaHUCTp.

6.2.3 3anopHo-BLINMYCKHbLIE BEHTUIN (AEBATb).

6.2.4 MaHomeTp ¢ AnanasoHoM oT 0 go 350 klMa ana KOHTPONA AaBNeHUA HYNeBoro Bosayxa.

6.2.5 KpuoreHHas nosyluka (ase), npeacrasnsiowan cobon U-o6pa3sHyto oTKpbITyo TpyBKy, oxnaxaa-
eMYI0 XUAKAUM aproHOM, UcNofb3yeMas Ans npedoTBpalleHUa 3arpasHeHns us-3a obpatHoin guddysumn mac-
na 43 BaKyyMHOro Hacoca u obecnevyeHusi COOTBETCTBYIOWIEro YPOBHA YUCTOTHI HYNEBOro BO3AyXa,
nocTynatowero B kaHUCTPpbI Ans otbopa npob.

6.2.6 BakyymmeTp AN U3MepeHUsl Bakyyma B KOSeKTope Ha ypoBHe abCofMoTHOro AaBneHus He
6onee 15 MNa, ¢ ueHou aenenus wkansl 0,1 Ma.

6.2.7 Perynatop pacxoga, Ucnonb3yeMbli AN perynmpoBaHua 06beMHON CKOPOCTN NOTOKa HYNeBOro
BO34yXa B KAHUCTPbI.

6.2.8 YBnaxHuTenb Bo3gyxa, Hanpumep BoaHbIA 6apboTep, unu apyrasa cuctema, obecnevmsarowas
yBRaXHeHWe HyNeBoro Bo3ayxa B YCTPOWCTBE ero nogayu.

6.2.9 UsoTepmuyeckas neyb, UcrnonbayeMas Ana nogorpesaHna kaHUCTp Ao temnepatypbl 375 K (He
npusegeHa Ha pUCYHKe 2).

6.3 AHanuTtuyeckas cuctema (PUCYHOK 3)

6.3.1 Cuctema NUA, srniovatowas B cebsa perynatopbl pacxoaa roptodero sewectsa ana NUA v Bos-
ayxa Ans ropeHns; yCTpoucTBo KOHTpons Temnepatypbl ana MO 1 anekTpoHHbIe ycTponcTea 06paboTku
curHana.

Pacxog Bosagyxa ansa ropexus, Bogopoaa, rasa-Hocutens renus, nogasaemoix B MU, aomkeH 6biTb
YCTaHOBIEH COrMacHO NHCTPYKLUMN U3rOoTOBUTENA AN NoaaepKaHNsa COOTBETCTBYIOLWENO BLIXOAHOIO cUrHana
ML v nogaep>kaHUst YCTOMYMUBOIO MiTaMeHn Ha BCeX CTaguAX aHanNUTUYecKoro Lukna.

6.3.2 YcTpoicTBo pernctpauum u o6paboTkM gaHHbIX, HanpuMep KomnbloTep, 060pyaOBaHHbIA Hako-
nUTenNbHLIMKU YCTPOUCTBaMM AN cbopa AaHHbIX C COOTBETCTBYHOLLMM MPOrpaMMHbLIM obecredeHem v nasep-
HbIM NPUHTEPOM, UM SMEKTPOHHBIA UHTErpaTop ¢ camonucuem, obecneunsaiolnin UHTErpupoBaHWe 0aHOro
nnn Heckonbko nukos MM 1 nepecyeT nnoLwlage NUKOB ¢ NonpaBKkoi Ha Apeid 6a30BoM NMUHUK.

Mpu ncnonb3oBaHUKM MHTErpaTopa U oTaenbHOro camonuciia o6ecnevnsaroT, YTO6bI OHU He OKa3sbiBany
Apyr Ha Apyra mMeLlaoLero BIMAHUSA Ha 9MeKTPOHHOM UMK 3NIEKTPUYECKOM YpoBHe. Perynatopbl HacTponku
AvanasoHa Ha uHTerpaTope 1 Ha M He Bcerga nNosBoMAOT MOMYYUTb TOUHOE COOTHOLUEHWE AMana3oHoB,
MOSTOMY rpadyvpoOBOYHbBIE XapaKTepUCTUKA onpedensioT OTAeNbHO AN Kaxgoro avanasoHa. MHTterpatop
[OMDKeH oTMevaTb Hayano M KoHeL, MMKOB, CTPOUTb COOTBETCTBYIOLIYIO 6a30Byl0 NMUHUIO MeXay Havyanom u
KOHLOM Nnepuoaa MHTErpupoBaHus 1 BbIMUCIIATb NioLadb NUKOB.

6.3.3 KpuoreHHas nosyLLKa, N3roTOBMEHHasa U3 LeflbHOro Kycka xpomartorpauieckoin kanunnspHon
TpyOKM U3 HEpPXKaBeKoLLE CTanu, BHELUHAM AnaMeTpoM 3 MM, BHYTPEHHUM AnaMeTpoM 2 MM (PUCYHOK 4).

LleHTpanbHyo yactb noeywku (ot 70 go 100 Mm) 3anonHAKT CUMAaHUSUPOBAHHLIMU CTEKITSIHHBIMK
wapukamu (gnameTtpom oT 180 go 250 MKM), UCNoNb3ys ANs YAepKUBaHUS LWapukoB B Tpybke HebonbLume
NpPoGKM U3 CUNaHN3MPOBaHHON cTeknoBaThl. KorneHa NoBYyLIKM AOSKHbI BbiTb TaKoW ANMUHBI, YTOOLI NOrpy3nTh
YyacTb MIOBYLUKW, 3aMOfHEeHHYO Lapukamu, Hbke YPOBHS xnagareHTa B cocyde Obtoapa. [Ans ymeHblUueHUs
ANVHBI NMHUK Mexay nosywkoin n MU ee nogcoeauHsIIOT HENOCPEACTBEHHO K LUECTUXOAOBOMY KnanaHy.
JloBywiky ycTaHaBnuBaoT Taknm obpasoM, 4yTobbl Mexay Heil n cTeHkaMu cocyaa Obtoapa Obin 3a3op, 4To
Mo3BOSIUT CBOGOAHO YCTaHaBNMBaTb M U3BNEKaTb TOBYLLKY NPU HEOOXOAMMOCTM ee OXNaXaeHus 1 noaorpesa.

6.3.4 LlecTtnxogoBon knanaH

Ons ceedeHust K MUHUMYMY MOTEPb aHanuMTa Ha CTeHKax COeAMHUTENbHbBIX TpybOK Unu ero agcop-
6unn/gecopbunm B TepmMocTaT NMOMELLAOT LWECTUXOA0BON KranaH, 3axBaTbiBasi NoACOeANHEHHbIE K HEMY
TPYOKU, HACKOSIBKO 3TO NPaKTUYECKN BO3MOXHO, UK NOAOrpeBaroT UX APYrM crocobom 4o TeMnepaTypbl OT
353 po 363 K. Bce coeanHeHUst 4OMKHbI ObITb MakcMManbHO KOPOTKUMMU.

6.3.5 MHorocTyneHyatble perynaTopbl AaBreHns (Tpu)

CraHgapTHble ABYXCTYNneH4aTble guadparMeHHble perynsatopbl U3 HepkasetoLlen cTanu ¢ MaHoMeTpa-
MW, YCTAHOBMEHHbIe Ha BanmnoHax ¢ renMem, BO34yXOM 1 BOAOPOAOM.
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1 — BaKyyMHbIi HACOC; 2 — MaHOMETp ANA U3MepeHna abCcontoTHOro AaBneHns; 3 — BEHTUITb TOHKOW PErynMpoBku (peryniMpoBka noto-
Ka npobbl); 4 — perynaTop noToka unu AaeneHus; 5 — pbl4axHbIA 3anopHbIN KnanaH BakyyMHOro Hacoca; 6 — pblvaxHbIi 3arnopHbIi
KnanaH MaHomeTpa; 7 — ra3ooqucTUTeNb; 8 — pblvaxHbIi 3aNopHbIN KnanaH notoka npobbl; 9 — BakyymHbIW pesepByap; 10 — cocyn
[Obtoapa; 11 — KpuoreHHas noByLLka; 12 — LWeCTUXOAOBON KNanaH: ———————— — MONOXEHWE Ha «YNaBNUBaAHUEN, ------- - — nonoxe-
HWe Ha»BBoA»; 13 — nuHus cbpoca n3bbiTka rasa; 74 — potameTp; 15 — TpexxonoBoi KpaH; 76 — BEHTWUNb TOHKOW PerynupoBky;
17 — BEHTWUNb KaHUCTPbI; 78 — pblYaXKHbIM 3aMOPHbBIN KnanaH NoToka Hynesoro Bo3gyxa; 19 — maHomeTp; 20 — MU cucTtema;
21 — rasooHuUcTUTENb; 22 — PEerynaTop noToka unu gaeneHus; 23 — 6annoH ¢ Bo3ayxoM; 24 — NuHUS nofayun HyneBoro Bo3ayxa;
25 — kaHucTpa ¢ npoboii noa AaeneHvem; 26 — ycTpocTBO perucTpaumm n o6paboTku AaHHbIX

PucyHok 3 — Cxema aHanutudeckon cuctemsl gns onpegenexdmst HMNOC
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8 CootBeTcTBYET pasmepam cocyga [btoapa.

7 — ypOBEeHb XWUAKOTO aproHa; 2 — npo6ku 13 CTeknoBaThbl; 3 — CTeKNSHHbIE Wapuku guameTpom oT 180 40 250 Mkm

PucyHok 4 — Cxema KpuoreHHol NoByLLKM A51s oT6opa npob

6.3.6 BcnomoratesibHble perysiatTopbl NoToKa wav AasfieHus (4Ba), UCMoJsb3yemble /18 NOALEePXaHUA
NOCTOSIHHOrO pacxofa renvs u sogopoga B npegenax £ 1 MA/MuH.

6.3.7 BeHTWUNb TOHKOI perynmpoBku (aBa)

OpfVH BEHTWIb UCMOMb3YIOT ANS PeryMpoBKu pacxofa npobbl Yepes NOBYLUKY, APYFO — A8 perynu-
poBKM pacxofa npobbl 13 KaHUCTPBI.

6.3.8 Cocypg [btoapa, 3ano/IHEHHbIA X1agareHToM, UCMOb3YEMbIM ANA OXNaXAEHNS NOBYLWIKN, gocTa-
TOYHOrO pasmepa A/ NOTrPYXEHUS TOBYLLUKN.

6.3.9 MaHomeTp An1s namepeHnss abCcoNoTHOrO AasBeHns, paboTarwmini B gnanasoHe ot 0 go 60 kMa, ¢
ueHoli genexuns 0,25 kMa, ucnonb3yeMblil A1 KOHTPOSA BOCNPOM3BOAMMbIX 06BEMOB OTOMPAEMOro Bo3ayxa,
NPOXOAALLNX Yepe3 KPUOTEHHYIO JTOBYLLKY.

6.3.10 BakyyMmHbIii pe3epByap BMeCTUMOCTbIO OT 10 2 11, 06bl4YHO 1 1.

6.3.11 Tlaszoouuctutenu (Tpu), 3anosiHeHHble 6e3BOAHLIM CY/Nb(OUTOM HATpUsa WU CUNMKarenem wu
MOMEKYNSAPHbIM CUTOM 5A, ucnonb3yemble ANA yAaseHWs Bnarv 1 opraHu4yecknx npumeceli u3 noToKoB
renvs, Bogopoja v Bosfyxa.

Mepes MCMoO/b30BaHNEM YMCTOTY ra3oounucTuTeneil NPoBepsT NyTeM MPOMnyckaHus Yyepes HUX Hyne-
BOro BO3jyxa C nocnegylowmmMm aHain3oMm rasa B cooTBeTcTBMM € 10.5. [23004MCTUTENN CYATAIOT YNCTLIMU,
ecnu cogepxaHne HMJTOC B BbixoAfLWEM rase HWxXe npefesna obHapyXeHus meToga.

6.3.12 Cucrtema nogorpesa fI0BYLUKW, NpegcTaBnsaowas coboit TepmocTtaT Ans xpomaTorpadnmyeckmx
KOJIOHOK, CUCTEeMy noforpesa ropsyeli BOAONPOBOAHOW BOAON unu Apyroe cpencTso 4/15 Nogorpesa 0Byl -
K1 oo Temnepatypbl oT 353 go 363 K

MpocTbiM CpeACTBOM A9 NOAOrpeBa /OBYLLKN ABNseTcA nabopaTopHblil cTakaH wnu cocyn [Abtoapa,
3ano/iHeHHbI/i BOAOMPOBOAHONM BOAOWN, TemnepaTtypy KOTOpPOW Ha MPOTSXEHWW aHanm3a MoAepXMBaloT Ha
ypoBHe oT 353 10 363 K. PekoMeHAyeTCs UCNO/Ib30BaTh MCTOYHUKM Tenna ¢ 60s1ee BbICOKOW CTabUNbHOCTbLIO,
Takne Kak TepmocTaT Ana xpomartorpaduyecknx KOIOHOK C NporpaMMnpoBaHveM TemnepaTypbl, YCTPORCTBO
3M1EeKTPNYECKOro nogorpesa caMoil NOBYLLKM UK Nto60M ApYyroi HarpesaTesibHblii NPUG0P, KOTOPbIA NOBbIWA-
eT TemnepaTypy NoByLwkM A0 ypoBHS oT 353 go 363 K3a 1—2 MWH (He npuBedeH Ha pucyHke 3).
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6.3.13 PbvaxHble 3anopHble knanaHbl (YeTblpe), repMeTudHbIe, ABa No 06e CTOPOHbI OT BaKyyMHOro
pesepByapa, 0 ANH — Ha MaHOMeTpe Ans u3MepeHust abCconoTHOTo AaBrneHns U elle oaMH — Ha 6annoHe ¢
HyJ1eBbIM BO3QYXOM, UCMNOSb3yeMbIM A1 MPOBEPKU repMEeTUYHOCTU aHaNMTUYeCKoN CUCTEMBI.

6.3.14 BakyyMHbIW Hacoc, obliero nabopaTtopHOro HasHauyeHusi, He MacnsHbIA, AnadparMeHHbIN,
NO3BONAOLWMNI OTKAYMBATL BaKyyMHbIA pesepByap Ans TOro, 4Tobbl Yepes NosyLwKy 6bina nponyweHa npoba
Heobxoaumoro obbema.

6.3.15 JluHuA cbpoca nsbbiTka rasa, Ucnonb3yeMasi 4ns nogaepxaHus B NoByLke aTMochepHoro aas-
neHna BO BpeMa ynasnusaHus.

6.3.16 PoTameTp, ucnonb3yemblii 45151 KOHTPOMA NOTOKa B NMHUK cbpoca.

6.3.17 TpexxonoBoi KpaH.

6.3.18 XpomaTtorpaduueckme kanumnsipHele TPYOKK U LITYLIEPBl U3 HepXXaBetoLwwen cTanu ans coeau-
HUTEMNbHBIX Fa30BbIX NMMHUA.

Bce anemeHTbl ra3oBoi cUCTEMbI, HAXOAsILLMECS B KOHTaKTe ¢ Npoboi, aHanutamun unv BcrnoMoraTesb-
HbIMW razamu, SOSDKHbI OblTb M3rOTOBMEHbI U3 HEPXXaBeLWen cTanu Unu Apyroro MHEpPTHoOro metanna. He
Mcnonb3yoT TPYOKU Unu WTyLepbl U3 nracTuka unu nonuTeTpadTopaTUneHa.

6.3.19 MaHomeTp ansa usmepeHus aasneHua ao 500 kMa.

7 PeakTuBbl U MaTepuansbl

7.1 Ta3oBble 6anoHbl, 3aMofHEHHbIE renieM UM BOAOPOAOM YIbTPaBLICOKOW YUCTOTHI.

7.2 BanmnoH c Bo3ayxoM Ans NoaaepkaHus ropeHus, cogepxaiumm meHee 0,02 mnv-1 yrnesogopoaos,
WA aHanorMYHbIA NCTOYHNK BO3AYXa.

7.3 TMponaH ansa rpagympoBKn

BannoH co cmecbio nponaHa U HyneBoro Bo3gyxa, ¢ 06bLeMHOW Jonen nponaHa B cmecu oT 1 Ao
100 mnH~1 (o1 3 go 300 mnH-" B NepecyeTe Ha yrnepoa), NPOCNEXMBAEMOA K HALIMOHANLHOMY UCXOAHOMY
3TanoHy, Hanpumep no cooteeTcTByOWen YacTu MCO 6145 nNCO 6141. BTy cepTUhULMPOBAHHYIO rasoByto
CMeCb MOXHO pa3baBnsATb Mo 0b6beMy HyneBbIM BO34YXOM (CM. 7.4) Ans NONy4YeHUs COOTBETCTBYHOLMX
coAepXaHui LLenesoro KOMMoHeHTa (npornaHa) B NpeanonaraeMom AnanasoHe UsmepeHun.

7.4 HynesoW BO3ayx

BannoH ¢ Bo3gyxoMm, cogepaHue yrneBoAoOpOaoB B KOTOPOM He npeBbiwaeT npegen obHapyxeHus
mMeToda. Hynesoi Bo3dyx nosyvatroT U3 BannoHa co okaTbiM BO3AYXOM, OYULLEHHBIM MponyckaHueM vyepes
6e3B0AHbIN CyNbMUT HATPUS UNN CUNUKaresb U MOMEKynsipHoe cnTo 5A, UnNu akTUBMPOBaHHLIA APEBECHbINA
yronb, Uy KaTanMTU4eckom 04NCTKOM aTMocdhepHOro Bo3ayxa.

Hynesoi Bo3ayx, UCNOMb3yeMblid 4511 OYUCTKU KaHUCTP, NPONYCKaloT Yepes KPUOTeHHYHo JIOBYLLIKY Ans
3aKTIOYUTENBHOM OYUCTKK, @ 3aTeM A1 yBnaxHeHusi yepes 6apboTep ¢ Bogon, cBob6oaHOM OT yrneBoaopo-
AOB (UK gpyroe yCTpoMUCTBO).

7.5 XnagareHT (TeMnepaTtypa kuneHus 87 K)

B kavecTBe xnagareHTa pekoMeHayeTcsl UCNOMb30BaTh XUAKAA aproH.

Ecnu HeT BO3MOXHOCTW nofddepxuBaTb B foByLuke TemnepaTypy 87 K ¢ NOMOLbIO XUAKOrO aproHa
n3-3a pacnonoxeHus nabopatopum BLICOKO Haf ypoBHEM Mopsl (rAe HopManbHoe aTtMocdepHoe AaBreHue
coctaenser meHee 101,3 klMa), To AonyckaeTcss WUCNOMb30BaTb MEXaHUYECKYl0 CUCTEMY OXIlaXAeHwusi
(cMm. 12.5). He cnepyeT vUcnonb3oBaTh XfagareHTbl ¢ 6onee HASKUMWU TemnepaTypaMun KUNeHusl, Takme Kak
XKUOKUIA a30T, U3-32 BOSMOXKHOrO NonagaHusi B NOBYLLKY kucrnopoda U3 oTbupaemoro Bosayxa, crneactsuem
KOTOPOro MOXET ObITb B3pPbIB UMK Bo3ropaHue. KpoMe Toro, MoXeT 6biTb YNOBNEH MeTaH.

8 OuucTKka n NoAroToBKa KaHUCTP Ans oTtéopa npo6

Mepen Havanom otbopa Npob NpPoBepPSIOT repMETUYHOCTb KAaHUCTP U OYULLAIOT UX OT 3arpsi3HSAOLLNX
BeLlecTB.

FepMEeTUYHOCTb KaHUCTP MPOBEPSIIOT NYTEM CO3AaHUS B HUX AaBneHUa npubnusnutensHo Ha 200 kMa
Bbllle aTMOChEPHOro ¢ UCNoMb30BaHNEM HYNEBOro BO3yXa U CUCTEMbl OUUCTKN KAHUCTP (CM. PUCYHOK 2).

PUKCUPYIOT KOHEYHOE AaBIiEHUE U 3aKpbIBAOT BEHTUIb KAHUCTPLI, 3aTeM MPOBepAT AaBrieHne no
ucteyeHun 24 4. Ecnv KkaHUcCTpa repMeTuyHa, TO Npy NMOCTOSIHHOW TemnepaType AaBneHWe He MOHU3UTCS
6onee yem Ha 15 klMa 3a 24 u.

Pe3ynbTaT NpoBepKA Ha repMeTUYHOCTb BHOCAT B NPOTOKON oTOopa Npob (cM. npunoxeHue A).

CobupaloT cUcTeMy O4UCTKM KAHWUCTP, Kak MOKa3aHo Ha pUCyHKe 2.
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3akpbiBatoT Bce BeHTUNW. [loGaBnsioT XfaaareHT B JIOBYLUKN BaKyyMHOIO Hacoca U yCTpoicTBa nogayn
Hynesoro Bosayxa. KaHucTpy(bl) NOACOEANHSIIOT K KOTIEKTOPY.

OTKpbIBaOT 3aMOPHO-BLINYCKHOW BEHTUIIb NIMHUKM cbpoca 718 n BeHTUNb(U) KaHUCTP, YTobbl cOpocuTb
ocTaTtoyHoe AaBfieHne B kaHUCTpe(ax). 3aTeM 3akpbiBaloT 3anopHO-BbIMYCKHOW BEHTUMb NMHUK cbpoca 18 n
OTKpPbIBaKOT 3aMOpPHO-BbIMYCKHOW BEHTUIb BakyymeTpa 714.

BkntoyatoT BakyyMHBIA HACOC, OTKPLIBAIOT 3anopHO-BbINYCKHbIE BEHTUMW BaKyyMHOro Hacoca 13 u 6 1
BakyyMUPYHOT KaHUCTpbl A0 AaBneHust He 6onee 2 Ma B TeueHne 4—5 Y, Npu 3TOM Nogorpesasi KAHUCTPLI B
N30TEepPMNYECKOR Neyn 0o TemnepaTtypbl He 6onee 375 K.

ExegHeBHO 1nu, npu Heo6xoaMMocTn, 6onee YacTo Ans yaaneHus BoAbl, YOBNEHHOW B NpeALLecTBy-
FOLLMX LUKIaX OMUCTKN, KPpUOTEHHbIE NOBYLUKU NPOAYBaloT HYIEBbIM BO3QYXOM, OTKpbIBas BeHTUM 11 7.

3aKkpbIBatloT 3anopHO-BbINYCKHbIE BEHTUMM BaKyyMHOrO Hacoca 6 U BakyymmeTpa 74 U OTKpbiBaloT
3aMnopHO-BbINYCKHbIE BEHTUNM A1 NoJayun yBIaXXHEHHOTO HyNeBoro Bosayxa 8 u 15 ons noBbIleHUst AaBre-
HUA B kaHUCTpe(ax) Ao ypoBHSA NpubnuanTtensHo Ha 200 kMa Bbiwe aTMocdepHoro. Ecnv ncnonb3ytoT reHe-
paTop HyNeBoro rasa, To AN COXpaHeHUs KavyecTBa HYMNeBoro rasa orpaHu4MBaloT ero pacxop.

3akpblBalOT 3anMopHO-BLIMYCKHON BeHTWNb ANs nofdayd HynesBoro Bosgyxa 75 v oTkpbiBaloT
3aMopHO-BbIMYCKHOM BEHTUIb NMHKMK cBpoca 18 Ans CHUXKeHUst AaBNeHns B kKaHUcTpe(ax) Ao atMochepHOoro.
3akpbiBalOT 3aNOPHO-BLIMYCKHOW BEHTUIMb NMHUKN cbpoca 718.

B kauecTBe «X0M0oCTOro onbiTay Ans NPoBepKkn kaHNCTP(bl) 1 NpoLeAypbl OYUCTKM CHavarna onpeaens-
0T codepkaHne HyneBoro Bo3ayxa B KaXAoW KaHUCTpe, noka He ByaeT gokasaHa NpuemnemMocTb CUCTEMBI
OYNCTKN W MOATBEPXKAEHA YMCTOTa KaHUCTp. B ganbHedwem 4ucro npoBepsieMbiX KaHUCTP MOXeT ObiTb
YMEHbLLUEHO.

MocneaHue Tpu 3Tana NOBTOPSOT oaMH Unu Gonee pas, noka pesynbTaT aHanu3a XonocTon Npobel He
6yneT Hke npedena obHapyXeHWss MeToaa.

He 1ncnonb3aytoT Te KaHUCTPbI, YUCTOTa KOTOPbIX He Obina npoBepeHa.

C ncnonb3oBaHWeM CUCTEMbI OMUCTKN KAHUCTP BHOBb BaKyYyMWUPYHOT U3 HUX BO3AyX A0 OABMEHUA He
6onee 2 Na. 3akpbiBatoT BEHTUNNU(b) KAHUCTP(bI), OTCOEAUHSIIOT KAHUCTPLI(Y) OT CUCTEMBI O4YUCTKU 1 3aKpbIBa-
0T NaTpybKkn KaHNCTP WTYLLepamMu U3 Hep)XaBetoLwen cTanu.

KaHucTpbl Tenepb roToBbl K 0T60py Npob Bo3ayxa. K ropnbIlWKy KaXaon KaHACTPbI NPUKPENnAioT Mapku-
POBOYHYHO BUPKY ANs 3anucelt B yCNoBUSIX MTPUMEHEHUs1, obecneyunBaroLLyo ngeHTudgukaumio npob. B npoto-
kon oTtbopa npob (cMm. npunoxeHne A) BHOCAT 3HayeHWe AaBfeHUA B KaHUCTpPe W MoMevaloT ero Kak
«mexogHoer.

Mepea Mcnonb3oBaHNEM B YCIOBUSX MPUMEHEH WS TPOBEPAOT repMeTUMHOCTL CUCTEMBI 0T6opa Npob 1
BbIXOOHOW NWHWMM Hacoca Anst oTbopa npob nyTem noacoeAuHEHUs MaHoMeTpa K naTpybky KaHUCTPbI C
MOMOLLbIO COeANHUTENBHON TPYBKM ¢ T-06pasHbIM (hUTUHIOM, 3aKpbIBAOT BXOAHYIO NIMHUIO HAcoca 1 BakyyMu-
pyloT oo Aasnexuns npubnuautensHo 15 Ma. Ecnn npu BKNOYEHHOM Hacoce B TeveHue 15 MUH usmeHeHue
AasneHus coctaensieT He 6onee = 0,4 Ma, To Hacoc U coeAMHUTENbHBIE TPYBKU CHMTAIOT repMETUYHBIMU.

9 OT60p Npob

9.1 O6wMme nonoxeHus

O6wuin nogxoa k otbopy npob cooTBeTcTByeT NCO/TO 4227.

Bbi6upatoT ycTpOoNCTBO perynmpoBaHust pacxoaa Takum o6pasom, 4Tobkl 06ecneunTb NOCTOSIHHLIN pac-
X04 ANs 3anofHeHWs KAaHUCTpbl 40 AaBneHus npubnusuTensHo 200 kMa (Ha 1 aTM Bbilwe atTMocdepHOro AaB-
NeHns) B TeyeHue 3agaHHoro nepuoda oTbopa npob (cm. 9.2). MNpu HeobxoaUMOCTU nNonyyYeHUs
Ay6nunposaHHO Npobbl ANA KOHTPONA KadecTBa pe3ynbTaTtoB usMepeHuid (cM. 11.2) ucnonbsyoT BTOpyIo
KaHUCTpY.

CnepgsT 3a Tem, 4Tob6bl Npu BLIGOPE 1 O4UCTKE KaHUCTP 1 annapaTypsbl Ans otéopa npob 1 obpalueHun ¢
HUMW He NPOUCXOANIIO NOTEPb aHaNUTa UM BHECEHNS 3arpsA3HsIIOLWMX BELECTB B NPO6GbI.

9.2 Mpoueaypa

JTuHuio ot6opa npob cobrpatoT B COOTBETCTBUM C PUCYHKOM 1 Tak, YToBbl coe AuHALLME HAcoC U KaHUC-
TPbl TPYOKN ANt CHUXKEHUS X 06beMa, MO BO3IMOXHOCTM, BbINN KOPOTKUMU. JTuHUIO 0TGOopa Npob, Ana ceeae-
HUS K MUHUMYMY BPEMEHW YAEPXKNBaHUS B Heil Npobkl, NpoayBatoT Npu pacxoae HECKOMbKO IMTPOB B MUHYTY,
Mcnonbays Ansi aToro HebonbLUOW BCroMoraTesbHbI BakyyMHBIA HAacoc.

Pacxoa gy, Mn/MyH, TpebyeMblil ANs co3gaHua B KaHUCTpax AasneHns npubnuautensHo 200 kMa (Ha
1 aT™ Bblle aTMocdepHOro AaBneHns U abconmtoTHOrO AaBreHns 2 atM) 3a 3agaHHbIi nepuog oTbopa
npob, BbIYMCAAIOT Mo chopmyne
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Vn
qV::BY*,

rae p — OTHOLIEeHWe aBCoMOTHOrO KOHEYHOro AaBneHns B kaHUcTpe K aTMocepHoMy, (Pg +pa)pa;

V — 06beM KaHUCTPLI, MJT;
N — YUCNO KaHUCTP, COeMHEeHHBIX BMECTe (B cllyvyae ogHOBpeMeHHoro otbopa npob);
t — nepuop ot6opa nNpo6, MUH;

pg — NOBbILLIEHVE AaBMEHNS B KAHUCTPe Haf aTMocepHbIM, klla;

p, — CTaHgapTHoe aTMocdepHoe AaeneHue, 101,3 kMa.
Hanpumep, ecrnn B 0a4HOM KaHUCTPEe BMeCTUMOCTbLo 6 1 TpebyeTcs 3a 3 4 cozdaTh AaBneHue, npubnusu-

TenbHO Ha 100 kMa Bbiwe atTMoctepHOro, TO Pacxod BEIMUCASAIT credyoLmm obpasom:

_ 100+ 1013 _ 4 oo,
1013
qy = 71’9871':800’1 =66 MI/MUH.

Perynsarop pacxofa HacTpanBarT TakuMm 06pa3om, YToBhl B TeUeHWe 3a4aHHoro nepuoaa otéopa npob
noaaepX1BaTb B KAaHACTPe NMOCTOAHHBIA pacxog Npy BbIYUCIIEHHOM 3HaYeHnK pacxoaa. [Mpu atom npnbnusu-
TeNbHO NOCTOSIHHbIN pacxog 6yaeT CoXpaHATLCA 40 TOro, Kak AaBMeHUe B KaHUCTPe COCTaBUT NpUBU3nTeb-
Ho 200 klMa, nocne 4Yero Npu AanbHenLweM NoBbILWEeHUA AaBreHns pacxod yMeHslwntcs. MNpu gasneHun Ha
101,3 klMa Bbiwe aTMocdepHoro pacxod 6yaet npmbnunsutensHo Ha 10 % Hke HavanbHOro B 3aBUCUMOCTHU
OT MOLLIHOCTU Hacoca.

BebiLe no NoToKy OT perynsaTopa pacxoga yctaHasnvearoT punbTp AN ynasnnsaHus TBepAbIX YacTuL,.
Cuctemy otbopa npob NpoBepsItoT Ha HanMune 3arpsasHsILLIMX BELLECTB NyTeM 3arnofiHeHWUs C ee NMOMOLLbIO
ABYX BaKyyMUPOBaHHbIX O4ULLEHHBIX KaHUCTP (CM. pasaen 8) yBraxHeHHbIM HyneBsbiM Bo3ayxom. Mposoaar
aHanu3 coaepXkMmMoro kaHUCTp B cooTBeTcTBUN ¢ 10.4. Cuctemy otbopa npob cuutaroT cBoboaHOM OT 3arpsis-
HAMOLLMX BELLECTB, eCri NoNyYeHHoe coaepXaHue yriepoaa Hke npeaena obHapyxeHus metoga.

Cnepaat 3a Tem, YTobbl pacxog B cucteMe oT6opa npob Bo BpeMs ee NMPOBEPKU Ha Hanuuue 3arpsasHsio-
LMX BeLUeCTB ocTaBarncs OTHOCUTENbHO MOCTOSHHBLIM (= 10 %) BNMOTbL A0 AaBneHus NpubnManTenbHO Ha
100 klMa Bbiwe aTMocgepHOro.

MpumeyaHne—B KoHue oT6Opa NPo6 No mepe NPUBNIKEHU 3HAUEHUA AABNEHNA B KAHUCTPE K KOHEHHOMY
3HAYEHUIO MOXKET MPON3ONTN HEKOTOPOE CHIKEHME pacxoda B 3aBUCUMOCTM OT MOLLIHOCTM Hacoca.

3aHoBo cobupatoT cucTemy ot6opa npob. MNpoBepsAtoT, UTobbLI TakiMep, Hacochl U 3NEKTPOMarHUTHLIN
knanaH 6binn nogcoeanHeHbl U paboTanu NPaBUbLHO.

MpoBepsitoT, YTOGLI TaiMep ObIN NPaBUIbHO YCTAHOBMEH Ha 3aflaHHbIN nepuog oTbopa Npob, a anek-
TPOMarHWUTHbBIA knanaH 6bin 3akpbIT. Ana otbopa npo6 noacoeAuMHsIIOT OUYMLLEHHYIO(ble) BakyyMUPOBaH-
Hyto(ble) KaHUCTPY(bl) Yepe3 3NeKTPOMarHUTHLIN KnanaH K cucteme otbopa npob, NpoBepeHHOW Ha Hanuune
3arpA3HALLNX BELLECTB.

Mpw 3aKpbLITOM 3NEKTPOMArHUTHOM KIanaHe OTKPbIBalOT BEHTUNU(b) KaHUCTP(bI). [Nl NPOBEPKM OTCYT-
CTBMWS NOTOKA BpEMeHHO NoACOoeAUHAIOT HeborbLLIOK poTaMeTp K BXoAdy NMMHUM oTbopa npob.

MpwnmedaHun e — Hanuume notoka roBOPUT O HEFEPMETUYHOCTM (MW OTKPLITOM COCTOSIHWM ) 3MEKTPOMArHUTHO-
ro KnanaHa unv 0 HerepMeTUHHOCTU COEAMHEHUIA.

Mocne NpoBepkM repMeTUMHOCTU OTCOeAuHSIIT poTameTp. B npoTokon otbopa npob (cm. npunoxe-
Hue A) BHOCAT Heobxogumyto uHgopmaumio. NporpaMMupyloT aBTOMaTUYECKUn TalMep Ha BKITlOYeHne 1
OTKIoYEeHMEe Hacoca(oB) U OTKPLITUE U 3aKPbITUE 3IEKTPOMarHMTHOro KranaHa B COOTBETCTBYHOLLMA MOMEHT
BpemeHu nepuoga otéopa npob. OT6op Npob HauHeTCst aBTOMaTUYECKU B 3anNporpaMMUpPOBaHHbIA MOMEHT
BpEeMeHMN.

B koHue oTbopa npob B npoTokon otbopa npob (cM. npunoxeHne A) BHOCAT 3HAYEHNE KOHEYHOrO AaB-
nieHust B KaHUCTpe. 3aTeM 3aKpbIBalOT BEHTUIMU(b) KAaHUCTP(bl) M OTCOEAMHSIIOT KAaHUCTPBI OT CUCTEMBI OTOOpAa
npo6. B 3TOT MOMEHT AaBneHne B KaHACTPE A0IPKHO 6bITb NpubnuantensHo Ha 100 klMa Bbilwe atmocdepHoro.

Ecnu pasHuua mexay atmocdepHbiM AaBneHneM v asneHuem B kaHuctpe oTnuyaeTtces ot 100 kla, To
neped oTbopom cneaytowiein npobbl NPUUUHY 3TOFO HEOBXOAUMO HaWTU N YCTPaHUTb. 3akpbiBaloT BEHTUIb
KaHUCTPbI KPbILLKOM.

OTmevatoT Heobxoanmyo MHPOPMaLMI0 HA MapKUPOBOYHOWN Bupke KaHUCTP(bl) U B NPOTOKOME B yCMo-
BUSIX NpumeHeHusl. B npoTokone oT6opa npob ykasbiatoT Nobbie aTMocdepHble YCnosua unmn ocobble Buabl
AeaTenbHOCTU B MecTe oTbopa npob (Hanpumep, 4oX4b, AblM, CTPOUTESbHBIE U NaxoTHbIe paboTkl U T. N.),
KOTOpble MOTYT MOBMMATL Ha cocTas npob.

KaHucTpbl BO3BpallaoT B nlabopatoputo 4ns NnpoBeaeHUst aHanunsa npob.

10
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10 AHanus npo6

10.1 COopka aHaNnUTU4eCKOW CUCTEMbI
AHanuTudeckyto cuctemy cobupatoT B COOTBETCTBUM C pUCYHKOM 3.

10.2 MNMpoBepka repMeTUHHOCTU aHANUTUYECKON CUCTEMBbI

AHanMTU4eCcKylo cMCTEMY NPOBEPSIOT Ha repMeTUHHOCTb BO BpeMs obLLei NpoBepK CMCTEMBI, nepes
Hayanom cepum aHann3os UK NP NOSO3PEHUsIX Ha YTeuku. STOT 3Tar BKIOYa0T B METOAMYECKOe PYKOBOA-
CTBO K CTaHAapTHol paboyelt npoueaype (CPM)1), noarotosneHHoe nonbaosatenem (cM. 11.2). FepmeTuy-
HOCTb aHanUTUYEeCKoW CUCTEMBI (CM. PUCYHOK 3) NPOBepSIOT criedyrowmnm obpasom: LWeCTUX040BOW KranaH
12 ycTaHaBnMBaoT B NONIOXEHNE Ha yNaBnuBaHue, 3aKpblBaloT PblYaXHbIA 3anopHbIN knanaH MaHomeTpa 6
ANnsi amepeHus abCcontoTHOroO AaBnNeHUs 1 ycTaHaBNMBaOT TPeXX040BoOM kpaH 15 B NofioxeHWe Ha nogady
Hynesoro Bosgyxa. OTKpbIBaOT PblYaXKHbIA 3aMopHbIM KnanaH Ansa nogayvu Hynesoro Bosdyxa 18, cosgatoT B
cucteMe aAaBneHue, npubnusnTtensHo Ha 350 klMa npeBbiwatowee atMocdepHoe, 1 3akpbiBaT KianaH.
OnpepgensatoT AaBneHue no MaHomeTpy 719.

Mo ucTeveHUn okono 3 4 NOBTOPHO MPOBepPsOT AaBfeHue. Ecnu oHo noHusunocb He Gonee 4eM Ha
15 kMa, cucTeMy cYMTaloT repMeTUYHON. Ecnn cuctema repmetuyHa, To cbpachiBaloT B HEi AaBNeHue, npo-
BEPSIOT, 32KPbIT N pblYaXHbIA 3anopHbIA KnanaH Ans nogayn HyneBoro Bo3ayxa 718, OTKpbIBaT pblHaXKHbIN
3aMopHbIi KNanaH MaHoMmeTpa 6 AnsA usmepeHus abcontoTHOro AaBNeHns 1 yCTaHaBNMBaKT TPEXX0A40BOW
KpaH 15 B nonoxeHWe Ha BBOA,.

10.3 OnpepeneHue o6bema Npobbl

Heckonbko pas TOMHO U3MepsitoT 06beM npobbl, Npoxoasilein Yyepes oxNakaaeMyr XnagareHTom
MOBYLLKY, C UCMOMb30BaHNEM BaKyyMHOro pesepByapa 9 u MaHoMeTpa AN usmepeHust abcontoTHOro gasne-
HUA 2 cneayowmnm o6pasom (CM. pUcyHok 3).

3akpbIBalOT pblYaXHbIA 3aMOPHEIN KNanaH noToka Npobbl 8, OTKPLIBAOT pbiaXKHbIA 3aMopHbLIA KnanaH
BaKyyMHOro Hacoca 5 1 0TKauMBatoT BakyyMHbIA pe3epByap 9 ¢ MOMOLLbI0 BaKYYMHOrO Hacoca Ao 3a4aHHoro
HavanbHOro AaBneHus (Hanpumep, 15 klMa). 3aTeM 3akpbiBalOT pbiHasKHbIA 3AMOPHLIN KNanaH BakyyMHOrO
Hacoca 5 1 OTKPLIBAKOT PhlYaKHbIA 3aMOPHbIA KamnaH noToka Npobbl 8 ANs NponyckaHus ee Yepes KpuoreH-
Hyt0 NOBYLIKY 77 B OTKa4yaHHbIA BakyyMHbIA pesepByap 9, noka B HeM He OGydeT AOCTUrHyTO 3afaHHoe
AasrieHne (Hanpuwmep, 40 kla).

OT06paHHbIi (huKkcMpoBaHHbIN) 06beM Bo3dyxa onpeaensitoT No NOBLIWEHWIO 4aBMNeHNUs B BAKyyMHOM
pesepByape Mo PasHOCTM KOHEYHOro 1 HavanbHOro AaBfieHUA, onpeaeneHHbIX Mo MaHOMeTpy Anst uaMepe-
HWUA aBCONOTHOrO AaBneHus 2.

3HavyeHVe gaBneHns B BaKyyMHOM pe3epByape perucTpypytoT Nocrie yCTaHOBEHUS TENMOBOIo PaBHO-
Becus.

MprbnmauTensHeIn 06beM NPo6bl, NPUBEAEHHbIA K HOpMasibHBIM yerosuam (273 Ku 101,3 kMa), Vg, mn,
BbIYMCNSAOT No hopmyne

v, = ApYTs
psTy

roe Ap — pasHocTb AaBfeHUN, N3MepeHHbIX MaHOMeTpoM, Kla;

V, — obbem BakyymHoro pesepsyapa (06bi4HO 1000 mn);

ps — CTaHgapTHoe Aasnexune, 101,3 kMMa;

T, — Temnepatypa okpyxatowlei cpeasl, K;

T, — HopmanbHasi TeMnepaTtypa, 273 K.

Hanpumep, ecnn o6bem BakyyMHOro pesepByapa coctarnsiet 1000 mn, TeMnepaTypa okpyXaroLwen

cpegbl — 298 K, pasHocTb AaBneHun — 25 klMa, To npyn HopMarnbHbIX yCnoBusix 06 bem Nnpobbl cocTaBuT Npu-
6nu13nTensHo 226 M.

MpumeyaHune— O6b4HO 06beM NPo6bl, NONyYaeMblil C UCMONb3OBAHWEM AAHHOW METOAMKM, COCTABNSIET OT
200 go 300 mn.

OnpepeneHne obbema npobbl MPOBOASAT TOMLKO OAUH Pa3 NPU NPOBEpKe CUCTEMBI, @ ONcaHUe MeTo-
AVKU BKTHOYAl0T B MeToaunyeckoe pykosoacTeo kK CPI (cm. 11.2), noaroToBrieHHoe nonb3oBaTenem.
" Standard Operating Procedure (SOP). B Poccuiickon degepauun CPI1 akBvBaneHTHa mMeToamka M3MepeHui
(MBW).
11
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10.4 [OuHamuyeckas rpaayupoBKa aHanuMTUYECKOM CUCTEMBI

Mepen aHanuaom npo6 NpPoBOASAT MOMHYIO AMHAMUYECKYHO rPagyvpoBKY aHanMTUYECKON CUCTEMB,
NCMNOmb3ys He MeHee NATU rPaayNPOBOYHBIX CMECel B KaXkaAoM AuanasoHe, ANs NofyYeHns rpagyupoBoYHOiR
KpvBoW. BnocneactBum neproaMyecks NpoBOAsiT rpagdyvpoBKY HE MeHee OJHOro pasa Ans kaXaon cepumn
npo6. OnvcaHue npoueaypbl BKNOYAT B MeTogudeckoe pykoBoacTso K CPI (cm. 11.2), noarotoBneHHoe
nonb3oBaTeneM. Kaxaelil pas, korga cucteMy UCMonb3yoT NS aHanuaa, NPoBepsitoT rpagyMpoBOYHYIO Kpu-
BYIO MO ABYM WM TpeM ToukaM (BKmoyasi Hynb). [Anst rpagyupoBKA aHanuMTUYEeCKOW CUCTEMBI B KayecTee
LeneBoro KOMMOHEHTa UCNOSb3YH0T NPomnaH.

pagynpoBOYHBIE ra3oBble CMECU OTOMPatoT HEMOCPEACTBEHHO Yepes KOMNeKTop Ui TPOMHUK.

MpwnmedaHune— CnegyeT yyecTb, UYTO Al BbIYMCIIEHUS] COAEPKaHUS yImepoaa B rpagyMpoBOYHOM rase (npo-
naHe) YMHOXaloT 06beMHyI0 A0MI0 NPonaHa B rpagyMpOBOYHON CMECH, BbIPaXEeHHYIo B MIH~1, Ha 3.

[ns obecneveHus Tpebyemoro avanazoHa(oB) NoabuparT KOMOMHaALMIO crieayoLWMX NapaMeTpoB:

- HacTponku ycunutens curnana NMAL;

- HacTPOWKM BbIXOQHOMO HaMpsiKeHUs;

- paspelueHus ycTponcTea obpaboTkv AaHHBIX (€CNYM MPUMEHUMO) U

- obbema npobbl Bo3ayxa.

paayvpoBKy B KaXKaoM MHAMBMAYaNbHOM AuanasoHe NpoBOASAT OTAENLHO U ANS KaXAoro AnanasoHa
CTPOAT CBOIO rPagynpoBOYHYHO KPMBYIO.

M pwumeyaHun e — CoBpeMeHHble rasoxpomarorpaduyeckve HTerpatopbl o6ecneqmnBaloT Takyo aBToMaTuyec-
Ky'to pas3breky auanasoHa, YTo MoXeT GbITb 3anporpaMM1MpoBaH OfVH AMarna3oH, OXBaTbIBAIOLLMIA HECKOIbKO NOPSIAKOB CO-
aepxanHuin. ViameHeHus1, npuMmeHsieMble K KOHKPETHBIM CUCTEMaM, YKa3blBaloT B MeToauyeckom pykosogcTee k CPI1, nogro-
TOBIIEHHOM Morb3oBarenem (cm. 12.1).

Kaxayto rpagyMpoBOYHYIO CMECh BBOASAT B aHaNMTUYECKYIO CUCTeMy Tpy pasa B cooTBeTcTBuM ¢ 10.3.
Bo BpeMs rpagyvpoBKn pacxod, HadasnbHOe U KOHeYHOoe MoKas3aHWsA MaHoMeTpa, HavarnbHblA YpoBeHb Xnag-
areHTa B cocyae [lbtoapa, yCTaHOBKN BPeMEHM, NMoAorpeBs, YCTPOMCTBA peructpauum u ob6paboTkn gaHHbIX U
Apyrue nepemeHHble AoMKHbI BbITb TAKUMU Ke, Kak BO BpeMs aHan13a peanbHbix Npob Bosgyxa. Mcnonb3ayoT
criegytowjne TUNUYHbIE 3HaYeHUs1 pacxoa:

- Bogopoda — 30 Mn/MuH;

- rasa-HocuTensa renust — 30 Mn/MuH;

- BO34yxa Ans nogaepxkaHusi ropeHns — 400 Mn/mMuH.

Onsa Kaxgoro ypoBHsi coAepXaHusA LEeNeBoro KOMMOHeHTa B rpagyvupoBOYHON CMECU yCpeaHAT
pesynbTaThl TPEX N3MEPEHWNIA U CTPOSAT rPadyMpoBOYHbLIE 3aBUCUMOCTU CpeaHen nnowaau NUKoB, Nony4veH-
HOM MHTErpPUPOBaHMEM, OT codepXKaHUsi KOMNOHEHTA, BbIpaXXeHHOro o6 bLeMHON Aonei B nepecyeTe Ha yrne-
poa (MnH~1). OTHocUTeNbHOE CTaHAAPTHOE OTKIOHEHWE Pe3yNbTaToB MO TPeM U3MePeHUAM AOIKHO BbiTk He
6onee 3 % (3a UCKNOYEHNEM HYNEBOTO coAepXKaHuns).

Ecnu kpusasi HenvHelHa, TO MPOBOAAT MOBTOPHOE UIMEpeHUe ANA TOYEeK, KOTopble 3HAaYUTENbHO
OTKIMOHSAOTCA OT NPsSIMOIA. BbINo NokasaHo, 4To B LWUMPOKOM AnanasoHe 06beMHON 40K B NepecyeTe Ha yrne-
poa (o1 0 oo 1000 MnH~") 3aBMCUMOCTb BBIXOAHOO CUrHanNa oT coaepXkaHna 0cTaeTCs NMMHeNnHon. Ecnun Henu-
HENHOCTb BCe e CoXpaHsieTcsd, To ee MAEHTUPULNPYIOT N YCTPaHAIT NPUYNHY.

Ecnu npuunHa He MoXeT BbITb yCTpaHeHa, To AN KOPPEKTHOro NOCTPOEHUA rpagynpoBOYHON KPUBOWA B
HenUHeNHoN 0bnacTy UCMONb3YIOT AOMOMHUTENbHbIE rPagyUpPOBOYHbIE rasoBble CMECH.

10.5 MeToauka aHanusa (CxeMa aHanMTUYECKON CUCTEeMbl MO PUCYHKY 3)

Heobxoammo cobpaTtb aHanMTUYecKyo cUcTeMY, NPOBEPUTL €€ Ha repMEeTUHHOCTb U NPOBECTU AUHAMU-
yeckyto rpagynposky cuctemsbl. BrrtouatoT ML 20 1 oxugatoT, Noka He YCTaHOBUTCA ero pabounin pexnm.
Onsa obecneuenuns Tpebyemoro pacxoaa rasa-HocUTens B cUCTEME NPOBEPAT U HacTpauBaloT AaBneHue
renus perynsatopom notoka 4. Fenuin ncnonb3yroT AN YAaneHns 0CTaTOYHOro Bo3Ayxa u MeTaHa U3 fIoBYLUKK
no okoH4YaHuK oTbopa nNpob n neperoca HMITOC, nepeleawnx B neTyvee coctosiHne, n3 nosywku 8 NN,
Ons perynMpoBkM pacxoda Wnv AaBneHns renns fydlle UCnonb3oBaTb PerynaTop pacxoda Wnu gasneHus
mexay 6annoHom n MU, yem MHorocTyneH4aTbln perynatop Ha 6annoHe. Mpu ncnonb3oBaHWM BCnoMora-
TENbHOro perynstopa AasfieHne Ha BTOPOW CTYMEeHW ABYXCTYNeHYaToro perynsaropa AOSMKHO ObiThb Bbile,
YeM JaBneHue, yCcTaHOBMEHHOe Ha oaHOCTyNeHYaToM perynstope. Takke NpoBepsAloT pacxod Bogopoaa n
BO34yxa Ans nogaepxaHus ropexuns 8 ML (cm. 10.4).

MpoBepPSIOT, 3aKPbIT NN PblYaXXHbIA 3aMOPHLIA KnanaH NoToka NpPobbl 8 M OTKPBLIBAKT Pbl4akHbIN 3anop-
HO-BbIMYCKHOWM KianaH BakyyMHOro Hacoca 5, 4Tobbl 0TkayaTb BakyyMHbIA pesepsyap 9 4o 3a4aHHOro 3Have-
HWUA pasneHus, Hanpumep 15 kMa. Korga TemnepaTtypa NOBYLIKA NpuaeT B paBHOBECWE C KOMHATHOMW,
yCTaHaBNMBatoT LLIeCTUXOA0BO knanaH 12 B nofioxeHue Ha Beoa. OTKPbIBAIOT pblYaXHbli 3anopHbIA KnanaH
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noToka npob6bl 8 1 ¢ MOMOLLLHO BEHTUNSA TOHKOW perynMpoBKA 3 HacTpauBaloT pacxod npobbl Yepes NoBYLIKY B
avanasoHe oT 50 go 100 mn/mMuH.

MpuMedaHune—TIlo Mepe OXNaxaeHWs NOBYLIKX pacxog 6yaeT CHUXaTbCS.

MpoBepsatoT AaBneHne B KaHUCTPe ¢ Npoboi Nneped NOACOEAMHEHNEM ee K aHaNUTUYeCcKon cucteme u
BHOCSIT NMonyYyeHHoe 3HayeHue B NpoTokon oTbopa npob (cMm. npunoxkexue A). CoeMHAOT KAHUCTPY C WEeCTn-
XOOOBbIM KNanaHoM Kak NokasaHo Ha pucyHke 3. Micnonb3ytoT N6o BEHTUINb KaHUCTPbI, NGO BEHTUNb TOHKON
PeryrMpoBKN, YCTAHOBMEHHBLIA Mexdy KaHUCTPOM U nuHuerd cbpoca, Ans HacTpoilku pacxoda nNpobbl u3
KaHWCTPbI Ha 3Ha4YeHWe, HEMHOro NMpeBbiLLaoLLLee 3HaYeHe pacxoa B NTIOBYLLKE, HACTPOEHHOrO C MOMOLLbIO
BEHTUNA TOHKOM perynnpoBki. N3GbIToK BO3ayxXa BbIBOAAT Yepes NuMHUI0 cbpoca ans Toro, 4tobbl oTbupae-
MBI BO34yX, NMponyckaeMblid Yepes NMOoBYLUKY, Haxogusncs npu atMocdepHom aasnexHun. [ins obnerdyeHus
HacCTPOMKN pacxoaa BEHTUIEM TOHKON perynmMpoBky K MMHUM cbpoca NoACOeAUHSIIOT UHAMKATOp pacxoaa,
Hanpumep poTameTp, NoKasbiBatoLLMIA CKOPOCTb NOTOKa B NMHWAKM cbpoca.

OTKpbIBaOT BEHTWIb KAHUCTPLI 77 U HAacTpauBaloT pacxop Npobbl BO3ayxa U3 KaHUCTPbl BEHTUMEM TOH-
KOW perynunpoBku 76 nnn 3 Takum o6pasom, 4Tobbl poTameTp 714 nokasbiBan cpefHWil pacxod B MHUK cbpoca.
3akpbIBaOT PbIYaXHBIA 3aNOPHbINM KnanaH noToka Npobbl 8 1 OTKPLIBAKOT PblYaXKHbI 3aMopHbLIA KlanaH Baky-
YMHOTO Hacoca 5 (ecnn OH elle He OTKPbIT) A4S OTKauMBaHUsl BaKyymHoOro pesepsyapa. C LecTMxo4oBbiM
KnanaHoM 72 B MONOXeHWM Ha BBOA U OTKPLITBIM PblYaXHbIM 3aMopHbLIM KilanaHoM BaKyyMHOro Hacoca 5
OTKPBIBAIOT pblYaXHbI 3aMopHEIi KnanaH NoToka Npobbl 8 Ha 2—3 MUH ANsi NPOMbIBaHUS U KOHAULUOHUPOBA-
HUSI MMHUA BBOAA. 3aKpbiBaOT PbiYaXHbIA 3anOpHbLIA KnanaH noToka Npobbl 8 N OTkauuMBalOT BaKyyMHbINA
pe3epByap A0 3apaHee 3a4aHHOro 3HavyeHWs HavanbHoro AaeneHus (06biMHO 15 klMa), onpeagensiemoro no
MaHoMeTpy AN usMepeHus abconoTHOro AasnexHns 2.

MepekntovaloT LWECTUXOAOBON knanaH 12 B nonoXeHue Ha ynasnusaHue. orpyXaloT KpUOreHHyto
nosywky 71 B xnagareHT. OXnaatoT HECKOMbKO MUHYT, YTOBbI NMOBYLUKA NOMHOCTLIO oxnagunack (06 aToM
CBUAETENLCTBYET NpeKpalleHne KUNeHUs xnajareHTa).

JobaBnsaT xnagareHT no mepe HeobxoAuMOCTW, YTOBbl COXpaHWUTb NEepBOHAYasbHbLIA YPOBEHb,
NCMonb3yeMblil NPY AUHaMUYEcKon kannbposke cuctembl. MNoanepkMBaroT NOCTOAHHBIA YPOBEHb XUOKOro
XnagareHTa no oTHOLeHMIo K NoByLike. O6ecneynBatoT, YToObI B XnagareHT Gbinia norpyxeHa 4actb foByLU-
KW, 3arnofiHEHHAs CTEKNAHHBLIMW LIapUKaMu, HO He NepPEXOHNK, COEANHAIOLLMIA NOBYLLKY C KnanaHoM.

OTKpbIBaOT pblYaXHbIA 3anopHbIA KnanaH noToka Npobbl 8 U HabnAaloT 3a NOBLILLEHUEM AaBIEHUA
no MaHOMeTpy Ans u3mepeHus abcontoTHoro AasneHus 2. Koraa sHayeHue aaBneHnst AOCTUTHET 3aaHHOro
(06b1uHo 40 KkMa), xapakTepHoro Ansa Tpebyemoro o6bema npobbl Bo3ayXa, 3aKpbIBalOT pblYaXKHbIA 3anopHbIA
knanaH notoka npo6bl 8. [lo6aBnAlT HEMHOrC XnagareHTa Unu npunogHUMaioT cocyn Abtoapa 710, 4Tobbl
YpOBEeHb XUAKOCTK b Ha 3—15 MM BhILLe, YeM B Ha4ane ynasnmBaHusl.

MpumeyaHwne— bnarogaps 3ToMy opraHM4ecKMe coeauHeHUs] He YIETYHUMBAIOTCS U3 NOBYLLIKW U UX PACCHUTbI-
BalOT Kak 4Yactb nukoe HMJ10C.

MepekntoyaloT WeCTMXOA0BON KanaH 12 B NOnoXeHue Ha BBOA, OCTaBNsisl KPUOTEHHYIO MOBYLLKY B
cocyae [btoapa go Tex nop (ot 10 Ao 20 c), noka BbICOTa MMKOB MO MeTaHy M NO60YHBIM BelecTBam He YMeHb-
LKMTCA. 3aTeM 3aKpbIBAKOT BEHTUb KAHUCTPbI 17 ANst COXpaHeHUs B HEM ocTaBLueics YacTu Npobbl. Bkniova-
0T YCTPONCTBO pernctpauum u obpaboTku AaHHbIX 26 U cHUMatoT cocya Abtoapa 10 ¢ nosywku 771.

3akpbIBatoT KPBILWKY TepMocTaTta Ana rasoxpomarorpaguyeckux KONOHOK U NogorpeBaloT NIOBYLLKY C
noMoLLblo TepMocTaTa (UNn Apyron cucTembl nogorpesa) Ao temnepatypbl 365 K ¢ 3agaHHOM ckopocThio
(06blvHO 30 K/MUH). BbICTpoe HarpesBaHWe NOBYLUKA MPUBOAUT K YNETYYMBAHWUIO CKOHLEHTPUPOBaHHbIX
HMITOC, koTophkle co3gatoT ogHOPoAHY 30HY Ha Bxoae B M[. MocTosiHHasa cKopoCTh NOBLILWEHUS Temnepa-
TYPbl NOBYLLKW NO3BONSET YIYYLWUTL NOBTOPAEMOCTb BbIXOAHBIX CUrHAmNoB U cnoco6CTByeT BBeAeHUO Gonee
TOYHOW Nonpasku Ha cMeLLeHue 6a30BOW NMUHUW N3-3a BNaXXHOCTW. MNpn UCNonb3oBaHUM TepMocTaTa 4nsa Xpo-
maTorpauyecknx KONOHOK ANA NOAOrpeBa NOBYLLKA NMpUeMeMbIMU SIBISIIOTCS cnegytowmne napameTphbl:

- HavyaneHas Temnepatypa: 300 K;

- HayanbHbIA nyckoson nepuoa: 0,20 MUH (C NocneayroWMM 3aryckoMm YCTPOUCTBA pernctpauun u
06paboTkn AaHHbIX);

- CKOpOCTb NOBLIWEHUA TemnepaTypbl: 30 K/MUH;

- KOHe4Haa TeMnepartypa: 365 K.

B xoae rpagyvpoBku U aHanu3a Npo6 NPUMEHSIIOT OAMH U TOT XXe pexum Harpesa. Cnuwkom GeicTpoe
HarpesaHue NOBYLUKA MOXeT cTaTb NPUYMHON HavarnbHOro OTpULLATENbHOTO BBIXOAHOMO cUrHana u satpya-
HUTb TOYHOE UHTEerpuposaHue nNukos. CNULLIKOM MeANeHHOe HarpeBaHue Bbi3bliBaeT YIUMpPeHUe Nuka U1, Kak
cneacTeue, NPUBOANUT K MeHbLUEe NOBTOPAEMOCTU pe3ynbTaToB MHTEPUPOBAHUA NUKOB. [ns onpeaeneHns
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ONTUMAsbHBIX PEXMMOB HarpeBaHUsi KaXAoN cucTeMbl MoXeT noTpeboBaTbesl MpoBedeHNe nNpeaBapuTenb-
HbIX 3KCMEPUMEHTOB.

M3HavanbHO YCTaHOBIIEHHYIO MeTOAWKY aHanusa BKMIoYaloT B MeToaudeckoe pykosoacTso k CPI
(cMm. 11.2), nogroToBneHHoe Nonb3oBaTenem.

UHTerpnposaHue npogorkatoT Ao Tex nop (06b1MHO oT 1 40 2 MUH AoCTaTOYHO), Noka He ByayT 3apernc-
TPUPOBaHbI MUKW BCEX OpraHNYecKUX CoeaMHEeHU U He YCTaHOBUTCA KOHeYHas Touka 6asosoi nuHum MAA,
Kak nokasaHo Ha pucyHke 5. YCTpoicTeo peructpaumm n o6paboTku AaHHBIX A0MHKHO NO3BONATL MapKUpoBaTh
HayvasnbHYI 1 KOHEYHYO TOYKU MUKOB, NOCTPOUTL COOTBETCTBYHOLLYIO UCNPaBNEHHYI0 6a30BYI0 NUHUIO MeXay
Ha4asiom U KOHLIOM nepuoaa MHTErpupoBaHUA N BLIYUCIINTL CKOPPEKTUPOBaHHYIO Nnowaab nuka. NpuseaeH-
Hble BbllLe TpebOoBaHNS K yKazaHHOMY YCTPONCTBY 0BYCnoBMneHbl NpUcyTCTBNEeM B Npobe Bnaru, kotopas Tak-
e KOHLIeHTpUpyeTCa B NOBYLLKe 1 ByaeT Bbi3biBaTb HeBOMbLLOE NONOXUTENbHOE CMeLleHWe 6a30B0W NIMHUN.
CwmelleHne 6a30B0M NIMHUM HAYMHAETCA NPU Harpese NOBYLUKW U NPOAOIKAeTCA A0 TeX Nop, Noka BCs Bnara
13 NOBYLLKM He ByaeT yaaneHa, Torga 6a3oeas NuHUA Bo3BpaLlaeTes K 06bIMHOMY ypoBHI0. CMelleHne Bcer-
[a npoaorkaeTcs AoMblue, Yem BbIXOAUT NUK(K) OpraHUHecknx coeauHeHnn, NPUCYTCTBYIOWMUX B Npobe.

BbixogHoi curkan MNAQ
A

T >

1 2 Bpemsi, MUH

17— nuk HMINOC; 2 — koHevHan Touka MHTErpupoBaHus; 3 — NpofomkeHne HarpeBa NIOBYLLKKY; 4 — HavanbHas TOYKa UHTErpupoBa-
HUR; 5 — cMeLLeHne 6a30BO IMHUM U3-3a BNTAXHOCTU; 6 — ucnpaeneHHas 6a3oBast IMHUSA, NOCTPOEHHAS UHTErpaTopoM ANS CKOPPEKTU-
POBaHHOM NNOLLAAM NMKOB; 7 — obbiMHas 6a3oBas nuHUsA

PucyHok 5 — Mpadmk nocTpoeHus ucnpaeneHHon 6a3oBon IMHUKM U COOTBETCTBYIOLLEN KOPPEKTMPOBKM NNOLWaan Nuka

YCTPONCTBO pernctpauumn u 06paboTkn gaHHbIX NPOrpamMMUPYIOT A5 KOPPEKTUPOBKK cMmelleHns 6aso-
BOM NUHUM TaK, YTOOLI MHTErPUPOBaHWE 3akaHYMBANOCh B TOUKE Mocre Bbixoga nocneaHero nuka HMNOC, Ho
[0 Bo3BpaTa cMelleHHOo 6a30BON MMHUA K 0OBLIMHOMY COCTOSIHUIO (CM. PUCYHOK 5), a Npy y4eTe BblMUCIeHHON
MCMpaBnNeHHON NMHUMA KOMMEeHCUpOoBanochk cCMelleHue, obycrioBrieHHoe HanuuneM Bnaru. OfeKTPOHHbIe
yCTPONCTBa perncrpauum u obpaboTkn AaHHBIX NPOBOAAT 3Ty Onepaumio aBTOMaTU4eckn Unu MoryT 6biTb
3anporpamMmmMupoBaHbl Ha BHECEHUEe MoMnpaBKu.

B kauecTBe anbTepHaTMBbLI Nepes aHanMsom npobbl MOXeT ObiTb NMpoBeAeH aHann3 yBRaXXHEeHHOro
HyeBOro Bo3ayxa Ansi MonyyeHusl BIXOQHOro curHana co cmelleHuemM, obycnoBneHHbIM Hann4nueMm Bnaru, u
WUCTUHHOMO 3HaYeHUs XOMOoCTOro nokasaHus Ana BBefeHUs Nonpaskn B 3HadYeHne cogepxaHua HMIMOC B
okpyxaroem Bosayxe. MNMpogokaioT nogorpesaTtb U NPOMbIBATh JTIOBYLUKY W NO OKOHYaHWUM Nepuoaa UHTer-
pUpoBaHus, YTOObI NOMHOCTLIO YAanuTb BoAy U NPeAoTBpaTUTh ee HakonneHue B nosyluke. MoatoMy cneay-
eT obecneunTb, YTOObI LLECTUXOA0BON KManaH HaxoA4usicsl B MOSIOXKEHUU Ha BBOA A0 TeX Nop, Noka Bcs Bnara
He ByaeT BbIMbITa 13 NOBYLUKM (3 MUH 1 Bonee).

Mcnonb3yoT rpagyupoBoYHYIO KpuByio (cM. 10.4), nonydeHHyto B pesynbTate AMHaMU4ecKon rpaayu-
POBKW, ANA NepeBoaa Mofy4YeHHbIX NPY UHTErpupoBaHUM NMUKOB 3HAYEHUI Nnowaaen B 3Ha4eHns 06bLeMHon
[0nu B NepecdeTe Ha yrnepof (MnH—"). Kaxxayio npoby 13 KaHUCTPbl aHaNU3upyloT He MeHee ABYX pas 1 3anu-
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cbiBaloT ycpeagHeHHoe cogepxaHue HMINOC. ®dopma nuka HMITOC moxeT BOCNpON3BOANTLCA HETOYHO U3-3a
W3MEHEHUs YCITOBUIA HarpeBaHusl NoBYLLKKU, HO 3HavyeHue obwen nnowaan nukos oT HMIOC aomkHo 6biTb
BOCMPOn3BoAUMBIM. [pobnembl, BO3HUKaOWME MO XOoAy aHanusa, MOryT OblTb MPUYMUHON NOMyYeHUs
HenpaBuWIbHbIX U HECOTMACYOLLUXCA Pe3ynbTaToB.

Ecnu pesynbTaThl NepBbIX ABYX aHANM30B OTNnYaTca Apyr ot apyra 6onee yem Ha + 10 %, To NpoBo-
AAT oNonHUTENbHbIE aHanu3bl AN Toro, YTobbl naeHTUULMPOBaTL NPOGNEMy 1 NONy4UTb Bonee TOYHLIA
pesynbTaTt usmepeHus (cMm. Tarke 10.3).

11 Kputepum u o6ecnevyeHune KayecTBa UsmepeHUn

11.1 O6LWMe nonoxeHua

HacToswui pasgen conepkuTt onucaHue MeponpusaTiin no obecnedeHmnto KauecTsa MsMepeHuin u pyko-
BOASALLME yKazaHUsA Mo YAOBNETBOPEHUIO KPUTEPUSAM, KOTOPbIE A0MKHbI BbITb AOCTUTHYTHI B Kaxaomn nabopa-
TOpUK.

11.2 MeTopuueckoe pyKOBOACTBO K CTaHAapTHOW paGoyen npoueaype

B meTtoanueckom pykosoacTee kK CPI gomkHbI 6bITb onMcaHbl cneayowme aencTens:

a) cbopka, rpagynpoBka, NpoBepKa Ha repMeTUYHOCTL U 3KCNSyaTauma NCNonb3yeMbiX CUCTEMBI OTOO-
pa npo6 1 annapartypsl;

b) oTtbop, xpaHeHue, TpaHCNOPTUPOBAHWE U NOATOTOBKA NPOG;

c) cbopka, NMpoBepka Ha repMeTUYHOCTb, rPaayMpoBKa U aKCnnyaTauua aHanUTUYECKOW CUCTEMBI,
BKIOYatoLLen B cebsi KOHKpeTHOe ncnonb3yemMoe 0bopyaosaHue;

d) XpaHeHue U oYMCcTKa KaHUCTP;

e) Bce npoLeaypbl peructpaumu n o6paboTkv AaHHBIX, B TOM YnUChe BeAeHUe NepeqHs UCNONb3yeMblX
TEXHUYECKNX CPEACTB U NporpaMMHoro obecneyeHus.

B pykosoacTso k CPI1 BknoyaloT KOHKpeTHBIE NO3TanHble NHCTPYKLUUK. B xoae ayanTa NpoBepsitoT, YTo-
6bl pykoBoAcTBo Kk CPI1 661110 AOCTYNHO U NOHATHO NepcoHany naéopartopuun, NPOBOAAWEMY aHanus.

11.3 HuxHuUI npeaen onpeaeneHusi, TOYHOCTb U NPELU3UOHHOCTL METOAa

HwkHWA npeaen onpeaeneHnst N NPeLM3NOHHOCTbL MeToAa, YCTaHOBIIEHHOTO HacTOSILLMM CTaHdapToMm,
nponopumroHanbHel 06bemy npobel. OgHako ecnu 06bemM npobbl NpeBbilwaeT 500 mn, To o6pasosaHue nNbaa B
NOBYLUKE MOXEeT MOHWU3UTb UM OCTaHOBUTL NOTOK NPobkl BO Bpems ynasnusaHua. MNpu obbeme npobbl MeHee
100—150 Mn mMoXeT yBenu4uTbea pasbpoc pesynbTaToB U3MEpPEeHUid U3-3a MepTBOro o6bema B NUHUAX K
BEHTUNSX. [Nsl TUNWYHBIX cogepxkanuii 6onbmHeTea HMNOC noaxoasawmm sisnsetcs o6bem npo6bl o1 200
Ao 300 mn. Ecnu BEIXOAHOM curHan, nofyyYeHHbIn ans npobsl o6bemom 300 M1, NpeBbIlWaeT Npeaens Wkasnbi
VN guanasoH rpagyvpoBKW, TO MPOBOAAT aHanuMs nNpobbl MeHblero obbema. HeT Heo6XoaMMOCTU TOUYHO
3HaTb AENCTBUTENbHLIN 06 beM aHanuanpyemol Npobkl, ecnu Npu rpagyvMpoBKe 1 aHanuae UCMosb3yoT Npo-
6bl oauMHakoBoro o6bema. Takwke HeT HEOBXOAUMOCTU TOYHO 3HAaTb AEWCTBUTENbHLIA 06beM BaKyyMHOro
pesepByapa. O6bem BakyyMHOro pesepByapa BbiOMpatoT B COOTBETCTBUM € AMana3oHOM AaBNeHUA U LLeHon
AeneHns maHoMeTpa Ans MaMepeHus abcontoTHOTO AaBneHnst Tak, YTobbl pesynbTaTel U3MepeHns AasneHns
n, cnegosaTtensHo, 06bem npobbl cxoaunnuce B npegenax 1 %. Mpu ncnons3oBaHUM BakyyMHOro pesepByapa
BMecTUMocTbio 1000 Mn 1 uameHeHun aaenenusi 30 klMa, M3MepeHHOM yaoBMAeTBOPSAOLWUM TpeboBaHMAM
MaHOMeTpPOM, NpeLM3noHHocTb 0T6opa Npo6 coctasuna 1,31 mn. Mpu Gonbluem nsmeHeH UM AaBneHus 6epyT
BaKyyMHbIA pesepByap MeHbLUe BMeCTUMOCTU, 4TOBbl MOXHO 6GblNo MCNOMb3oBaTb MaHOMeTpbl Ans
nsMepeHns abcontoTHOro AaBneHusi ¢ 6onbLUeid LeHoW aenexust, n HaoGopoT.

B HekoTopbIX cuctemax c ncnonbsoanvem ML B coveTaHun ¢ nabopaTopHbIMN XpoMaTorpadamm
npegycMoTpeHo aBToMaTUYeckoe nepexkroyeHne ananasoHoB uaMepeHuin. fipyrne cuctemsl cHabxeHbl ycu-
nuTenem BbIXOAHOMO CUrHana U BHYTPEHHUMU NepeknioyaTesiM1 BeIXOAHOMO HaMpsikeHWUs No BCel Lkare.
BrIGrpatoT COOTBETCTBYHOLLYHO KOMGUHALMIO TaK, YTOBbI MONY4YUTb YPOBEHb BLIXOAHOTO HanpsxkeHus, Tpebye-
MBI Afs TOUHOrO MHTErpupoBaHusa BNOTb 40 npedena obHapyXXeHWs; oaHako MpUMeHeHWe YCTpoicTBa
perucTpaummn n o6paboTkn gaHHbIX He OOMMKHO NMPUBECTH K TOMY, UTO BONN3M BepxHer rpaHnLbl ananasoHa
rpafyvpoBKU HACTYNUT HackiweHne. Beixog Ha nnaTto rpaaynpoBOYHON KPUBOI NPU BBEICOKUX COAEPKaHUSAX
MOXeT OblTb MoKasaTeneM pexunma HachlleHUs anekTpoMeTpa. [onoNHUTENbHbIE HACTPOWKA AManasoHa K
YYBCTBUTEMbHOCTN MOryT BbITb NpOBeAeHbl NyTeM M3MeHeHUst o6bema npobbl, kak ykasaHo B 12.4.

MpuMeyaHun e — M3BneueHne HEKOTOPbIX OPraHNYeCKMX CoeaVHEeHWN, codepxrawmxcs B npobe okpyxatoLlero
BO3AyXa, 3aTPyAHWTENBHO, TaK KaK OHW yAEepXXMBaOTCA B KAHUCTPE MW NOBYLLKE, NO3TOMY MOXeT notpeboBaTbesi NpoBe-
OeHne NOBTOPHbIX aHanNn3oB, Npexae YeM 3TN CoeaMHEeHUs MOMHOCTBIO NPOABATCA B BuAe BbixogHoro curHana M. Kpo-
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Me TOr0, MOXeT NoTpeboBaThCA HACTPOWMKa BPEMEHU OTKITIOHEHUs] YCTPOMCTBA perncTpauum 1 o6paboTkM gaHHbIX Ans BBe-
OEHVs1 B aHanMTUYeCKuii UMK COeaMHEeHWN, KoTopble no3gHee pocturatot MO, AHanormyHo nogobHble coeguHeHus,
coaepxalumecs B npobax oKpy>KatoLero Bo3gyxa unm B 3arpsisHeHHbIX CTangapTHeIX o6pasuax nponana, MoryT BpeMEHHO
3arpsi3HNTb aHaNMTUYECKYLo CUCTEMY W MOBNUSATL Ha pe3ynkTathl Nocnedyrowmx aHanvaoe. [Mogo6Hoe BpemeHHoe 3arpsia-
HeHne 06bIMHO MOXeT ObITh yaaneHo nyTem HeCKONbKMX NOBTOPHbLIX aHANW30B YBNaXXHEHHOIO HYNEBOro BO3ayXa.

OpaHoBpeMeHHbIN 0TOop NapannenbHbIX Npob ymeHbLIaeT BEPOSATHOCTL NOTePU AaHHLIX, 06YCnoBneH-
HoW BblGpakoBbIBaHNEM NPo6 M3-3a2 HErepMEeTUYHOCTU UMW 3arpsi3HEHHOCTU OAHOW U3 KaHWUCTP. MoXxHO
3anonHUTL Ase (Mnu 6onee) KAaHUCTPLI OAHOBPEMEHHO, COEAUHMB UX NapannenbHo (CM. pucyHok 1) 1 Beibpas
pacxof, cornacoBaHHbIA ¢ YACNOoM KaHUCTpP. MapannensHble (MY NOBTOPHbIE ) NPOGLI Takke NO3BONAIT oLe-
HUTb NPELM3NOHHOCTb U3MEPEHNIA HA OCHOBE PasHOCTeN Mexdy NonyyYeHHbIMU ANs napanfienbHbiX Npob
3HaYeHMsMU coepXaHusi (UMW Ha OCHOBE CTaHAAaPTHbLIX OTKIOHEHU pe3ynbTaToB U3MePEeHUIn MOBTOPHbBIX
npoo).

12 Moaudukaums metoaa

12.1 Cuctema [o3MpoBaHUA NPobbl

HecMmoTps Ha To, YTO UCMONb30BaHME BaKyyMHOro pesepsyapa U MaHoMeTpa ANs usmepeHua abconioT-
Horo aasneHus siBnsieTcs 3 ekTUBHbIM 1 yAoGHBIM A4S A03MpOoBaHUS Npobbl BO BpeMsi aHanusa, apyrue
MEeTOAMKN TakkKe MOryT okasaTbCsl npuemMnemMbliMu. MoCcTosHHBIN pacxod Npobbl MOXET BbITh YCTaHOBMEH C
MOMOLLIbIO MaCCOBOro pacxodoMepa UM BakyyMHOro Hacoca U Kputudeckoin avadpparMbl Npy nosioXXeHU1
LIeCTUXOA0BOro KnanaHa Ha ynaenuMBaHne B TeYeHWe U3MepeHHOro nepuoaa BpemeHu. [Ang usmepeHust
obLwero o6bema oTobpaHHOro BO3ayxa, NPomnyLEeHHOro Yepes foBYLUKY, Takke MOXHO UCNOMb30BaTb raso-
BbI cHETUUK, Hanpumep 6apabaHHbIA rasoBbIA CHETUNK C XKUAKOCTHBLIM 3aTBOpOM. [NpuBeaeHHbIe anbTepHa-
TUBHblE METOOMKMA MCMbITLIBAOT U OLEHMBAIOT B COOTBETCTBUM C MeToaudeckuM pykoBoacTBoM k CPI,
NoAroToBMeHHLIM Nonb3oBaTenem (cMm. 11.2).

12.2 OuucTKa KaHUCTpP

KaHucTpbl MoryT 6b1Tb oumLeHbl 6e3 HarpesaHusi go 375 K, ecnu umkibl BakyymupoBaHusi/cosgaHus
M36bITOYHOrO JaBNEHNS NOBTOPSIOT HE MEHEE YETLIPEX pas.

12.3 Cucrtema ¢ Mcnonb3oBaHUeM NNamMmeHHO-UOHU3ALUOHHOTO AeTeKTopa

CyuwecTByeT pag cucteM ¢ ncnosnbsosaHnem NN, kotopble MOryT ObITb NPUroaHbl ANst AaHHOTO METOo-
na. MNepen ncnonesoBaHueM fntoboro anbTepHaTUBHOrC Npubopa, ocHaweHHoro NN, oueHUBaOT 3HaYeHUs!
pacxoga v HeobxoQMMOCTb KOPPEKTUPOBOK NapameTpoB MOTOKA renusi, B COOTBETCTBUU C METOANYECKUM
pykoBoacTBoM k CPI, nogrotoBneHHelM none3osatenem (cm. 11.2).

12.4 Ouana3oH

MOHN3NUTb HKHWIA Npeaen KONMMYECTBEHHOro onpeaeneHns, yCTaHOBNEHHbIA HACTOALLUM CTaHAapToM,
MOXHO MyTeM yBenuveHns obbeMa npobbl. OgHaKo MOIYT MOABUTLCA OrpaHUYEeHUs, Takue Kak 3akyropka
NoBYLWKKX NbaoM. OLeHNBaoT AeUCTBUS MO CHUKEHWIO Npeaena KoNU4eCcTBEHHOro onpeaeneHnus 1 Brioyatot
nx B MeToaudeckoe pykosoactso k CPI1, nogrotoBneHHoe nonb3sosartenem (cm. 11.2).

12.5 AnbTepHaTUBHbIE CUCTEMbI YNABNUBaHUA B KPUOTrE€HHbIX JIOBYLLKaX U HarpeBa

BwmecTto JIOBYLUKMW, HOpr)KEHHOVI B COCy [btoapa, u TepMmocTaTa Ang Harpesa JonyckaeTcsi UCrnosnb3o-
BaTb Apyrne aBToMaTh4yeckne CUCTeMbl ynaBnnBaHUsa B KOUOTEHHBIX NIOBYLLKaX B coOMeTaHUU € anbTepHaTue-
HbIMXA MeTOo4aMn Harpesa.

12.6 OTGOp Npo6 B KAHMCTPLI NPU AaBleHUN HUXKe aTMOocepHoro

OT160p npob Bo3ayxa B KAHUCTPLI NPY AaBIEHUN HXKE aTMOCEpPHOro U UX aHanus Taioke BO3MOXHbI C
He3Ha4UTebHEIMU M3MEeHeHUsIMU MeToauk oT6opa 1 aHanuaa nNpob. NCToYHuKK, B KOTOpPLIX onucaH oToop
npo6 B KAHUCTPLI NP AaBMNeHUN HUKe aTMOoChepHOro, nNpuBeaeHbl B CTPYKTYPHOM 3fiemeHTe «bubnuorpa-
dusx». NTiobyro paspaboTaHHyto NpoLieypy BKOYaoT B MeToaudeckoe pykosoacTso K CPI1, nogrotosneHHoe
nonb3osartenem (cm. 11.2).

12.7 AnbTepHaTUBHasA cuctema otbopa npob

BmecTo cuctembl oT6opa npod, npusedeHHO Ha pucyHke 1, gonyckaeTcs UCNONb3oBaTh anbTepHaTUB-
Hylo cucTemy oTbopa npob, onncaHHyo B Gubnmorpadmieckux MCTouHUKax. B coctas 3Toin cuctemel BXOAAT
Hacoc U3 HepXKaBetoLLe cTanu ¢ MHepTHOW NNacTUKOBOM AnadparMoi, BeHTUMNb aBapuinHoro cbpoca aassne-
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HUA (HaCTPOEHHLIW NpUGnNuauTensHo Ha 200 klMa), MaccoBLIN PacxoaoMep U 3MEKTPOMAarHUTHLIA BEHTUNb.
Mpwn Takon koHbUrypaummn Hacoc npoayeaetcs GonbWUM NOTOKOM NpobBbl, YTO yCTpaHsaeT HeobXoaAUMOCTb
DONOMHUTENbHOWM NPOMBIBKM NUHMKM BBOAa Npob. MaccoBbilii pacxogoMep 6yaeTt nogaepknmeatb NOCTOAHHBIN
pacxop npu gasneHuu B kaHuctpe go 150 klMa.

Bo3MOXHO UCNOMb30oBaHWe APYrMX KAHUCTP C MHEPTHOW BHYTPEHHEeN noBepxHocTbio. Nepea nucnonsso-
BaHWeM OLeHUBAIOT UX XapaKTepUCTUKN.

13 MpeunsnoHHOCTb U TOYHOCTb

13.1 lNpeunsnoHHocTb

MpeuunsmoHHoCTL Gbina yctaHoBNeHa nytem ot6opa AByx Npob ¢ nocrieAylolWwmMmM aHann3om Kaxaon
npo6bl Asaxabl. [na atoro B 1990 r. 66110 oTobpaHo B 06Lei cnoxHOCTU 37 ABOWMHLIX NPpob B pamkax npo-
rpaMmmbl YnpaeneHusi no oxpaHe okpyxatowein cpeabl CLUA no HMINOC. 3HaveHus obbemHon gonu HMINOC
B nepecyeTe Ha yrnepop coctasnsnu ot 0,16 go 2,41 mnH-1,

CpepHss Npeun3noHHOCTL pesynbTaToB UamepeHuii coctasuna 0,70 mnH—"1; cpeaHee apudmeTuuec-
koe ansi abCconoTHBIX 3HAYEHUI OTHOCUTENbHBIX pa3HOCTEN pe3ynbTaToB aHanuaa cocTasuno 12,7 %.

13.2 TouyHOCTbL

Xapakrepuctuka TOYHOCTU NPUMEHUTENBHO K HacTosilLeMy cTaHAapTy bbina ycTaHoBNeHa nyTeM aHa-
nn3a YeTbIpex KOHTPOMbHEIX 6anNNOHOB, NONYYEHHLIX OT AenapTaMmeHTa o6ecneyeHuUst KauecTsa U3MepeHuit
YnpaeneHust no oxpaHe okpyxatowen cpeabl CLUA. MazoBas cmech B 6annoHax bbinia NpuUroToeneHa nytem
pasBaBneHns cMecu NponaHa B HyfIeBOM BO3Ayxe, COCTaB KOTOPOW ObiNn NpocnexuBaeM k atanoHam Hauwmo-
HanbHOro UHCTUTYTa cTaHdapToB U TexHonoruu CLUA. U3 kaxaoro koHTponbHoro 6annoHa npobel oTéupanu
yeTbipe pasa c nocreayoLwWwmnm X aHannsom.

Cpearee cmelleHue coctasuno 0,04 mnH—! B nepecueTe Ha yrnepon; cpeaHsa abconoTHas cucTema-
TUYeckas norpelHocTs coctasuna 3,74 %.
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MpoekT:

MpunoxeHne A
(cnpaBo4Hoe)

Mpumep npoTokona or6opa Npo6 B KAHUCTPY NoA AaBrneHUeM

O6wan nHdopmaumsa

Onepatop

YvacTok:

MecTononoxeHwue:
KoHTponbHbIn nocT Ne;

Hacoc, cepuiitbiii Ne:

Kanunctpa Ne:

Pacxop,

Tabnwuuya A.1— [aHHble M3MEPEHUI B YCIOBUSIX NMPYMEHEHUSI

"pagyvpoBaHo no:

[MpoBepka Ha repMeTUYHOCTD:

na

HeT

YcpeaHeHHble aTMocdepHble
Bpewms ot6opa npob pen bep [asneHue B kaHucTpe, KlMa
yCrnoBusi
Howme| Howme| Mpume-
Aata P P OTHocu- P
KaHUCTPbI | Npobbl Ha YaHue
OkoH4a- | Temne- | [aene- | TenbHas | Hadanb-
Hauano KOHEYHOe | MOMEHT
Hue patypa, K| Hue, klNa | Bnax- Hoe
o aHanusa
HOCTb, %
Harta Mognnce HomxHocTb
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Mpunoxexne B
(cnpaBouHoe)

CBefileHUs 0 COOTBETCTBMU HaLMOHanbHbIX cTaHaapToB Poccunckon Pepepaium
CCbLUTOYHbIM MeXAYHapoAHbIM cTaHAapTaMm

Tao6nwuuya B.1

0603Ha4YeHUe U HAUMEHOBaHWE COOTBETCTBYIOLWEro HaUUOHANbHOIO
0603Ha4YeHWEe CCLITOYMHOIO MEXAyHapoAHOrO cTaHAapTa
craHgapra
NCO/TO 4227:1989 *
MCO 6141:2000 *
MNCO 6145-1:1986 *
MNCO 6145-3:1986 *
NCO 6145-4:1986 *
MNCO 6145-6:1986 *
* COOTBETCTBYIOLIMI HALMOHANBHLIA cTaHgapT oTcyTcTByeT. [lo ero yTeepxaeHus peKoMeHayeTcs UCnonb3o-
BaTb NEPEBO/ HA PYCCKMI A3bIK aHHOTO MeXayHapoaHoro ctaHgapTra. lNepesoa AaHHOro MexayHapoAHOro craHgapra
HaxoguTcsa B PegepanbHOM MHPOPMALMOHHOM DOHAE TEXHNMUECKUX PErNaMeHTOB U CTaH4apTOB.
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